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MMHUCTEPCTBO ITPOCBEILEHUS POCCUNCKON ®EJIEPALTAN
MUHHUCTEPCTBO OBPA30OBAHU S UPKYTCKOM OBJIACTHU
VIIPABJIEHUE OBPA30BAHUS BAJJATAHCKOI'O PAUOHA
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PaccmoTtpeHo YTBEpXKAEHO
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npotokon ot 29 asrycta 2024roga Ne 1 o1 30.08.2024rona Ne 37/1
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«Audopmaruxkar»
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(Yri1y0JieHHbIH YPOBEHb)

banaranck, 2024
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@denepanbHas pabodas mporpamma 1o ydeOHomy mpeamery «MHPOpMaTHKa
(yrnyOnéHnplii ypoBeHb) (IpeaMeTHas o01acTh «MaTtemarrka u nuHpopMaTrkay) (anee
COOTBETCTBEHHO — TMporpaMma 1o uHPOpMATHKE, HWH(POPMATHKA) BKIIOYACT
MOSICHUTENBHYIO 3aIMTMCKY, COIepKaHUE O0yUCHHMSI, ITNTAHUPYEMbIC PE3YIbTaThl OCBOCHUS
MPOTpPaMMBbI 110 HH(HOPMATHKE, TEMATHIECKOE ITAHUPOBAHUE

Copmepxanre OOyYeHHsI pacKphIBaeT COJACpXKAaTeIbHBIC JUHUH, KOTOPHIC
npeyiaraloTes s 00s3aTeIbHOTO M3YUYEHHUS B KaXKJIOM Kjlacce Ha YPOBHE CPEIHETO
oO1ero oOpazoBaHusl.

[Tmaaupyempie pe3ysIbTaThl OCBOSHUS MPOTPAMMBI MO WH(OPMATHUKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC pPE3yJIbTaThl 3a BECh IMEpPUOJ OOyYCHHsS Ha YPOBHE
CpeaHero o0Iero o0pa3oBaHus, a TaKKe MPEeIMETHBIC JOCTHKCHHS 00yJaronierocs 3a
KaXKIBIN TO 00yUYCHHSI.

HOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma no uHpopmaTuke (yriiyOJ€HHBIH YpPOBEHb) Ha YpPOBHE CPEIHETO
obmiero obpa3oBaHusi pazpaboTaHa Ha OCHOBE TPeOOBaHMI K pe3yibTaTaM OCBOCHUS
OCHOBHOM  0Opa3oBaTelpHOM  IpOrpaMMbl  cpelHero  obmero  oOpa3oBaHMs,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢denepanbHOl paboyed NporpaMMbl
BOCTIUTAHHUSI.

[Iporpamma mo mHpOpMaTHKE HAET MPEACTABICHUE O IENAX, OOIIeH CTpaTerhu
oOy4eHHMs, BOCOUTaHUSI U Pa3BUTHS OOyYaroUIMXCsl CPEICTBAMHM Y4e€OHOro mIpeaMmeTa
«Mudopmatrkay Ha yriyOJIEHHOM ypOBHE, YCTAHABIMBAET 00s3aTEIbHOE MTPEAMETHOE
coJiepKaHue, MpeayCMaTpUBaeT €ro CTPYKTYpHUpOBaHHUE MO pa3zesiaM M TeMaM Kypca,
OTIpEeNETsieT pachpeqesieHne €ro mo kiaccaMm (ToJaM HW3y4eHHs), NaéT TpUMEpHOe
pacmpezieieHue y4eOHBIX 4acoB M0 TEMaTHUECKUM paszielaM Kypca U pEKOMEHIYEMYIO
(MpuUMEpHYI0) TMOCIENOBATENbHOCTh MX H3YyYEHUS C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO IMpOLIEcca, BO3PACTHBIX O0COOEHHOCTEN
oOy4Jaromxcsi.

[IporpamMma 1o HHPOpPMATHKE OMNpEAENseT KOJIWYECTBEHHbIE U KayeCTBEHHbIE
XapaKTepUCTUKU yuyeOHOro Marepuasa il KaXJI0oro roja U3y4yeHus, B TOM YHUCIE AJIs
COJEPKATEIBHOTO HAMOJHEHHsI pa3HOTO BUAA KOHTPOJS (MPOMEKYTOYHON aTTeCTalluu
00y4arommxcs, BCEPOCCUUCKUX TPOBEPOUYHBIX padOT, TOCYIapCTBEHHONW HWTOTOBOM
arrectanuu). Ilporpamma 1o wuHMOpPMATHKE SBIAETCS OCHOBOM JJISI COCTaBICHUS
aBTOPCKUX Yy4YEOHBIX MpOrpaMM M YyYeOHHKOB, MOYPOYHOTO TUIAHUPOBAHUS Kypca
YUUTEJIEM.

NudopmaTtuka B cpeqHeM o01ieM 00pa3oBaHuN OTPAXKAET:

CYIITHOCTh MH(POPMATUKH KaK HAYYHOU TUCIUTUIMHEI, H3y4aloleil 3aKOHOMEPHOCTH
OPOTEKaHUsT M BO3MOXXKHOCTH aBTOMAaTH3allMd HMH(DOPMALIMOHHBIX IPOILIECCOB B
Pa3IMYHBIX CUCTEMAX;
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OCHOBHBIE 00J1aCTH IPUMEHEHUSI UHPOPMATUKH, TIPEXK]IE BCETr0 UHPOPMALIUOHHBIE
TEXHOJIOTHH, YIIPABJIICHUE U COITUATBHYIO ChepY;

MEXAUCIUIUIMHAPHBIN ~ Xapaktep  WHGOpPMATHKM W WHOOPMAIMOHHOU
JESITEIIbHOCTH.

Kypc undopmatuku mjis ypoBHA cCpelHero oOmero oOpa3oBaHUs SBISETCS
3aBEpIIAIOIIUM JTAllOM HENPEpPHIBHOM MOATOTOBKM OO0YyYalomUXcsi B  00JaCTH
uHOOPMATUKA U HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, ONMUpaeTcsl Ha
colieprkaHre Kypca WH()OPMATUKHA YPOBHS OCHOBHOTO OOIIETr0 OOpa3OBaHHS W OIBIT
MOCTOSIHHOTO TNPUMEHEHUsSI MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, NaéTr
TEOPETUYECKOE OCMBICIIEHUE, MHTEPIIPETALIUIO U 0000IIEHNE ATOTO OMbITA.

Pesynbrarel  yriyOn€HHOro  ypoOBHS ~ M3ydeHHMs ~ y4eOHOro  mpenmMera
«MHpopMaTrKay OpUEHTUPOBAHBI HA TIOJYYEHHE KOMIIETEHTHOCTEH I MOCIeAYOIIeH
npo¢eCCUOHANILHON JIESITEILHOCTH KaK B paMKax JaHHOM MpeaMeTHOM 001acTH, Tak U
B CMEXXHBIX ¢ Hel o0macTsax. OHU BKIIIOYAIOT B CEOSI:

OBJIaJICHUE KJIFOUEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSIMU, HA KOTOPBIX CTPOUTCS
JlaHHasl TpeIMeTHasi 00JacTh, PaclO3HABAaHWE COOTBETCTBYIOIIMX WM IPU3HAKOB U
B3aMMOCBSI3€H, CIMOCOOHOCTH JAEMOHCTPUPOBATh PAa3IUYHBIC TMOIXOJb K H3YYCHHUIO
SIBJICHUM, XapaKTEPHBIX JIJIs1 M3y4aeMOU MpeIMeTHON 00acTH;

YMEHHE PellaTh TUIOBBIE MPAKTHYECKUE U TEOPETUUYECKHUE 3aJauM, XapaKTEpPHbIE
JIJIS1 UCTIOIB30BaHUsI METOJIOB M MHCTPYMEHTAPUSI TAaHHOW MPEeIMETHOM 001acTH;

HaJIMYue MPEJCTABICHUN O JaHHOW MPEIMETHOM 00J1acTU KaK LEJTOCTHON Teopuu
(COBOKYITHOCTH TE€OPHil), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00JaCTSIMU 3HAHUM.

B pamkax yrayOnéHHOTO YpOBHSI U3y4YeHHST HHGOPMATHKH O0eCIeuynBaeTCs
[[eJICHANpaBJICHHAs: TMOJrOTOBKAa OOYydYarolUXcsi K TMPOJODKEHUIO 00pa3oBaHUs
B OpraHuzamusx MnpodecCHOHAIBLHOTO  OOpa3oBaHUA MO  CHEHUAIBHOCTSIM,
HETOCPE/ICTBEHHO CBA3aHHBIM C NU(PPOBBIMU TEXHOJIOTUSMHU, TAKUM KaK MpOrpamMMHast
WHXXEHepusl, HH(pOpMalMoHHas  Oe30MacHOCTh, HMH(GOPMALUOHHBIE CHUCTEMBbI U
TEXHOJIOTUH, MOOMJIHbHBIE CUCTEMBI U CETH, OOJIbIIINE JTAHHBIE U MAIIMHHOE OOyYEeHHE,
MPOMBIIUICHHBIA ~WHTEPHET BEIIEW, MCKYCCTBEHHBIH HHTEJUIEKT, TEXHOJOTUH
OCCIpOBOJIHOM  CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIE  TEXHOJIOTUH,  CHCTEMBI
pacnpesieIEHHOr0 pPeecTpa, TEXHOJIOTUH BUPTYAJIbHOW U IOTIOJTHEHHON PEATbHOCTEM.

OcHoBHas 11e/1b U3ydeHus: yueOHoro npeamera «Mudopmaruka» Ha yriny0iaéHHOM
YPOBHE CcpeIHero ooOmero obpa3oBaHus — oOecHedYeHHE MaIbHEHINEro pa3BUTHS
UH(OPMAITMOHHBIX KOMIIETEHITUH 00yYaroerocs, ero roTOBHOCTHU K JKU3HU B YCIIOBUSIX
pa3BUBAIOIIETOCS HMH(POPMAIMOHHOTO OOIIECTBA M BO3pacTarolleldl KOHKYPEHIIUU Ha
peiHKe Tpyaa. B cBs3u ¢ »tum m3ydenne mHpopmatuku B 10-11 kmaccax AOMmKHO
00€eCIIeUnTh:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOIO Ha TIOHUMAaHHH POJIH
nHpopMaTrku, HHHOPMAIITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHH B COBPEMEHHOM
OOIIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTMYECKOTO U AJITOPUTMUYECKOTO MBIIIICHUS;
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c(hOpMHUPOBAHHOCTh YMEHUHN pa3inyaTh (PAKThl U OLIEHKH, CPABHUBATH OLICHOUYHBIE
BBIBOJIbI, BHUJIETh HUX CBSI3b C KPUTEPHUSIMH OLIGHUBAHUS U CBSI3b KPUTEPUEB
C OMNpeNenéHHOM CHUCTEMOM IEHHOCTEH, MPOBEPSATh HAa JOCTOBEPHOCTh M 0000IIaTh
uHdopmarIuio;

c(hOpMHUPOBAHHOCTH MPEICTABICHUI O BIUSHUNA HHPOPMAIIMOHHBIX TEXHOJIOTUN Ha
KU3Hb YeJOBeKa B 0O0IlIecTBe, IMOHUMAaHHWE COIMAIBHOIO, HSKOHOMHUYECKOTO,
MOJINTUYECKOTO, KYJIBTYPHOTO, IOPUAUYECKOr0, MPUPOJHOrO, 3SPrOHOMHYECKOIO,
MEUIIMHCKOTO U (PU3UOJIOTMUECKOTO KOHTEKCTOB MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHATHE TPABOBBIX M OJTUYECKUX ACIEKTOB HH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHWE OTBETCTBEHHOCTH JIIOJIeH, BOBJICUEHHBIX B CO3/IaHUE W HCIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHHE HH(DOPMAIUY;

CO3JlaHUE YCIOBUM I pPa3BUTHS HAaBBIKOB Y4e€OHOM, MPOEKTHOM, Hay4dHO-
UCCIIEIOBATENIbCKOM M TBOPUYECKOW  JESITEIBHOCTH, MOTHBALMM  OOy4Yarolmuxcs
K CaMOpPa3BUTHIO.

B conmepxxanun yuebHoro mnpeamera «HHpopMaTuka» BBIIEISIOTCS YEThIPE
TEMaTUYECKUX pa3zela.

Pazpnen «ludpoast rpaMOTHOCTE» MOCBSIIEH BOIPOCAM YCTPOHCTBA KOMITBIOTEPOB
U JpYyrux »3JEMEHTOB IIM(PPOBOTO OKPYKEHHUS, BKIIOUas KOMIIBIOTEPHbIE CETH,
UCIIOJIb30BAHUIO CPEJICTB OINEPALMOHHOW CHUCTEMbI, padbore B cetu VHTepHET u
UCITIOJIb30BAHUIO HHTEPHET-CEPBUCOB, HHPOPMALIMOHHOUN 0€30M1acCHOCTH.

Pa3znen «Teopernyeckue OoCHOBBI MH(OPMATUKM» BKJIIOYAET B CEOSI MOHATUNMHBIN
anmapar  MH()OpPMATUKH, BOMNPOCHI  KOAUPOBAHUS  HMHPOPMALUH, HU3MEpPEHUs
nH(OPMAITMOHHOTO 00BhEMA JAHHBIX, OCHOBBI alIreOphl JIOTUKHM M KOMIIBIOTEPHOTO
MOJIETTUPOBAHUSI.

Pazgen «AnroputMsl W TpPOrpaMMUPOBAHME» HANpABIEH Ha  Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIIEHUS, pa3pabdOTKy ajJrOpUTMOB U OLIEHKY WX CIIOXKHOCTH,
(GbopMHpOBaHWE HABBIKOB pEATM3ALMKU MPOrpaMM Ha fA3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MHpopmanvoHHbIE TEXHOJIOTMM» MOCBSIIEH  BOMpOCaM MPUMEHEHHUs
WHGOPMAIIMOHHBIX ~ TEXHOJOTHIA, pEaTN30BAaHHBIX B NPUKIAJAHBIX MPOrPAMMHBIX
OpOAyKTaX M MHTEpPHET-CEpBUCAX, B TOM 4YHCIE B 3aJadax aHajiu3a JaHHbIX,
MCITOJIb30BAHUIO 043 JAHHBIX U 3JIEKTPOHHBIX TAOJIHIL IS PEILIEHUs TPUKIAAHBIX 3a/1a4.

B npuBenénnom ganee conepxkaHuu ydeOHoro mnpeamera «MHdopmaTukay
KYPCHUBOM BBIJICJICHBI JJOTIOJIHUTEIbHBIE TEMbI, KOTOPbIE HE BXOISAT B 005A3aTEIbHYIO
nporpaMmy OOy4Y€HHsl, HO MOTYT ObITh NPENJOKEHbl IS U3YYEHHUS OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJAFOIIIUMCH.

YrnyOnéHHsli  ypoBeHb  W3y4deHHs] ~ MHGOPMATHUKUA  PEKOMEHAyeTCs s
TEXHOJIOTUYECKOTO npous, OpPUEHTUPOBAHHOTO Ha UH)XCHEPHYIO U
UHQOPMAIIMOHHYIO  chepbl  JeATENbHOCTH. YTIyONEHHBI  ypOBEHb H3Y4YEHUS
uHQOpMaTUKA  OOECreYrBaeT: TMOATOTOBKY  OOYyYaloImMXCs, OPHEHTHPOBAHHBIX
Ha CIEUUATBHOCTH B 007acTM HWHOOPMAIMOHHBIX TEXHOJOTUA U HWHKEHEpPHBIE
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CHEIUATBHOCTH, YIaCTHE B POCKTHOM U MCCIIEAOBATEIIbCKOM JIEATEILHOCTH, CBI3aHHOMN
C COBPEMEHHBIMH HAIPABJICHUSAMH OTPACIM HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH, IIOATOTOBKY K YYacTHIO B OJUMIIMAAaX MW cAade EauHoro
roCyapCTBEHHOTO 9K3aMeHa 110 MHPOPMAaTHKE.

[Tocme0BaTeIbHOCT U3YYCHUS TEM B IpejeiiaX OJHOTO rojaa oOydeHUs MOXKET
OBITh M3MCHECHA 10 YCMOTPCHHUIO YYHTENS IPH IMOATOTOBKE pabouedi mporpaMMmbl U
MOYPOYHOTO TUTAHUPOBAHHMSL.

Oo11ee yncno 4acoB, peKOMEHOBAHHBIX JIJIs 3y4eHus nuHpopmatuku — 272 yaca:
B 10 xnacce — 136 yacos (4 yaca B Heneno), B 11 kimacce — 136 yacos (4 yaca B HEJEINIO).
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COJEP) KAHUE OBYYEHMUS'

10 KJIACC

udpoBasi r(paAMOTHOCTH

TpeOoBaHUsS TEXHUKH O€30MACHOCTH M TMTHEHBI MPU paboTe ¢ KOMIBIOTEpAMU U
JIPYTMMHA KOMIIOHEHTaMU IIU(POBOTO OKPYKEHHUS.

[Tpuniunel paboThl KOMITBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (HoH
Helimana. [apsapockas apxumexkmypa. ABTOMAaTHYECKOE BBIIOJIHEHHE MNPOTPAMMBbI
npoiieccopom. OnepaTuBHast, MOCTOSTHHAS U I0JATOBpEeMEHHas naMsaTh. OOMEH JaHHBIMU
¢ moMOIIbIO KH. KOHTposiepbl BHEMIHUX YCTPOUCTB. [IpsAMO JOCTYN K MaMsITH.

OCHOBHBIE TEHACHIIMU Pa3BUTUS KOMIBIOTEPHBIX TexHoyorui. IlapannenbHbie
BbIUMCIIEHHs. MHoromnpoueccopHsie cucteMbl. CynepkoMIbloTepbl. PacnpenenéHubie
BBIYUCIUTEIbHBIE CUCTEMBI U 00paboTka OONBIIMX AaHHBIX. MoOWIbHBIE U(POBLIC
YCTPOMCTBA M HUX poOJdb B KOMMYHHMKalUUAX. BcTpoeHHble  KOMIIBIOTEPHI.
MukpokoHTposuiepbl. POOoTH3MpOBaHHBIE TPOU3BOACTBA.

[IporpamMHOe oOOecrieueHHEe KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. Bubl
NpOrpaMMHOro oOecnedeHusi M UX Ha3HaueHue. (OCOoOEHHOCTH MPOrpaMMHOIO
oOecrieueHusi MOOWIbHBIX ycTpoucTB. [lapamnensHoe nporpammupoBanue. CUCTEMHOE
nporpaMMmHoe  obOecreuenre. OnepanMoOHHbIE CUCTEMbl. YTUIUTHL. JlpaiiBepsl
ycTpoicTB. MHCTAUISIUS ¥ IEUHCTAIUISIUS TPOrPAMMHOTO 00ECTIEYeHUSI.

QaitnoBble  cuctembl. [IpuHIMOBI pa3MelleHus W UMEHOBaHUS  (aiioB
B J0JroBpeMeHHOM namsTh. [11aGnons! uid onvcanus rpynn ¢aiyios.

[Iporpammuoe obecneueHue. JIuieH3upoBaHUE MPOTPAMMHOTO OOECreyeHUs U
uuppoBeIX pecypcoB. lIpompuerapHoe W cBOOOJHOE NTPOrpaMMHOE OOECIEUYEeHHE.
KoMMepueckoe M HEKOMMEPUYECKOE HMCIOJIb30BAHHE MPOrPAMMHOIO OOECIeyeHus U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMasi 3aKOHOJATEIbCTBOM
Poccuiickoit  @enepanuy 32 HENPABOMEPHOE  HCIMOJB30BAHUE  IMPOTPAMMHOTO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[IpyHUUIIBI TIOCTPOEHUSI W alapaTHbIE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Cerebie npotokoibl. Cetb HTEpHET. Anpecanus B cetu MiHTepHeT. [IpoTokonsl cTeka
TCP/IP. CucteMa TOMEHHBIX UMEH.

Pa3snenenne IP-cetm Ha moaceTH ¢ MNOMOIIBIO Macok mojacereil. (CereBoe
aaAMUHUCTpUpoBaHue. llomydyeHne HaHHBIX O CETEBbIX HACTPOMKaxX KOMIIbIOTEpA.
[IpoBepka Hanuuus CBSA3U € y3JIoM ceTd. OnpenesieHne MapupyTa JBUKECHHS TAKETOB.

Bunbr NEATETbHOCTU B CeTH HNnTepner. CepBucsl HNuTepHera.
['eonndopmanmoHHbie CUCTEMBI. [ €0JIOKalIMOHHBIE CEPBHUCHI PEATBHOIO BpPEMEHU
(Hampumep, JIOKaMsi MOOWJIBHBIX  TEJIE(POHOB, OIpeIeieHUE 3arpyKeHHOCTH
aBTOMarvcTpasei), ”HTepHET-TOProBisi, OpOHUPOBaHUE OUJIETOB U TOCTUHMII.

! I(ypcugo/w BBIJACJICH MaTepual, KOTOpLIﬁ HE SBIsSETCA 00s3aTeNIbHBIM Ipu U3y4YCHUH U HE BXOAUT B COJACPIKAHUC
HpOMe)I(yTO‘IHOﬁ HIIH UTOTOBOM aTTeCTalliy 10 NpEeAMETY.
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l'ocymapcTBeHHBIE DJIEKTPOHHBIE CEpBUCHI M ycayrd. CouuanbHbIE CETH —
OopraHu3aiys KOJUICKTUBHOTO B3aMMOJICUCTBUS U OOMeHa JAaHHbIMU. CeTeBOU ITHKET:
npaBuia TOBeACHUS B KuOepmpocTpancTBe. [Ipobrema MOATMHHOCTH MOJYYEHHOU
uHpopmaruu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE M HOKOHOMHUYECKHE YIPO3bl, CBS3aHHBIE C HCIOJb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TE€XHOJOTUH. OO0ume mnpoOjaeMbl  3alUThl
uHdopmaruu 1 uHPopManmoHHOM Oe3omnacHocTH. CpencTBa 3amUThl MHGOPMALUH
B KOMIIBIOTE€pPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX MHGOPMAIIMOHHBIX
cuctemax. IIpaBoBoe oOecneueHrne HMHGOPMAIMOHHON O€30MaCHOCTU. JDleKMpPOHHAs
yugposas noonucs, cepmupuyuposartvle caimol U OOKYMEeHMbL.

[IpenoTBpaleHne HECAHKIIMOHUPOBAHHOT'O IOCTYMa K JIMYHON KOH(DUIEHIIMATbHON
uH(pOpMaIUK, XpaHsIIecss Ha MEPCOHATIBHOM KOMIBIOTEPE, MOOUIIBHBIX YCTPONCTBAX.
BpenonocHoe mporpammHoe obecriedeHre U crnocoObl 0OpbObI ¢ HUM. AHTUBUPYCHBIC
nporpammbl. OpraHuzaius JIMYHOTO apxuBa HH(opmaiuu. PesepBHOoe KomupoBaHHE.
[TaponbHas 3ammTa apXuBa.

[udpoBanue nanHbix. CuMMeTpU4HbIE U HecuMMeTpuuHbie mudpbl. Hudpser
npoctoit 3amensl. ludp Leszapsa. lludp Buxkenepa. Anropurm mmdpoBanus RSA.
Cmeeanozpadghus.

Teopernyeckne 0CHOBBI HH(POPMATHKHU

WNudpopmanus, naHHele U 3HaHUA. VHQpOpManmoHHbIE HpOLECCHl B IMPUPOAE,
TEXHHUKE U OOILECTBE.

HemnpepblBHbIE W JUCKPETHBIE BEJIMYMHBI U cuUrHaibl. Heob0xoaumocTsb
JUCKpeTHU3ay HHPOpMaIK, IpeIHa3HaYCHHOM JIJIsl XpaHEHUs, [lepeiadu U 00paboTKU
B LIU(POBBIX CUCTEMAX.

JIBonuHO€E KOaMpoBaHKe. PaBHOMEPHBIE U HEPABHOMEPHBIE KOMBL. [[ekonpoBanue
COOOIICHM, 3aMMCAHHBIX C TIOMOLIBIO HEPAaBHOMEPHBIX KOJOB. YcnoBue DaHo.
[locTpoeHne OJIHO3HAYHO JEKOJUPYEMBIX KOJIOB C MOMONIbIO JAepeBa. [ pag
An.A. Mapkosa. EnuHulbl u3MepeHus KoJinyecTBa MHPpopMauuu. AsipaBUTHBIA MOIXO
K OLIEHKE KOJINYECTBA UH(OpMAIUH.

Cucrembl cuucneHusi. Pa3BépHyTas 3amuch ULENbIX M JAPOOHBIX YHUCEN
B MO3UIIMOHHOM cucTeMe cunciaeHus. CBoWcTBAa MO3UIIMOHHOW 3alMCy  YHCIA:
KOJMYECTBO LU(p B 3amuCH, MPU3HAK ACIMMOCTH YHCJIA HAa OCHOBAaHUE CHCTEMBbI
CUMCIICHUA. AJTOPUTM MEpeBOJa LENOro 4yucia u3 P-nuHOil cucTembl cUMCIEHHS B
JECATUYHYI0. AJITOPUTM MEPEeBOia KOHEUHOU P-u4HOM 1po0OU B IECATUUHYIO. AJITOPUTM
nepeBo/ia 1EeNOoro 4ucia U3 ACCATUYHOW CUCTeMBbl cuucieHus B P-uunyro. IlepeBoa
KOHEUHOW  JIeCITUYHOM Apobu B  P-wunyto. JI[BouuHas, BOCbMEpHUYHAs U
HIECTHAALIATEpUYHAsl CHCTEMbl CUMCIICHHUSA, CBS3b MEXIYy HUMH. ApUPMETHYECKUe
ONEPALMH B MMO3UIMOHHBIX CUCTEMAX CUUCIECHUS. Tpouunas ypasHoseuleHuas cucmema
cuucnenus. [{80uyHo-0ecamuynas cucmema CHucieHus.

Konuposanne tekctoB. Komuposka ASCII. OnnoOaiitHbie koaupoBku. CTaHaapT
UNICODE. Koguposka UTF-8. Onpenenenue napopmManimoHHOT0 00bEMa TEKCTOBBIX
COOOILIEHUH.
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KonupoBanne nzobpaxkenuii. OueHka uHOOPMAIIMOHHOTO 00bEMa rpaduuecKux
JAHHBIX MPHU 33JIAHHBIX Pa3pelIeHUH U I1yOrnHe KOAUpOBaHuA 1BeTa. L[BeToBbIE MOAEIH.
BekropHnoe komupoBanue. ®opmatel rpaduyeckux daitnoB. TpéxmepHas rpaduxa.
®pakTanbHas rpaduka.

Koaunposanue 3Byka. Onenka nHOOPMALIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX IPU
3aIaHHBIX YACTOTE AUCKPETU3ALNUH U Pa3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. IloHaTue BbICKa3bIBaHUA. Bbicka3piBaTenbHbIe  (HOPMBI
(npenukatsl). KBaHTOpBI Cy111€CTBOBAHMS U BCEOOITHOCTH.

Jlornyeckne omnepauuu. Tabmuupbl HCTHHHOCTU. JIOrMYECKHE BBIPAKEHUS.
Jlormueckue ToxkaecTBa. JloKa3aTeNbCTBO JIOTUYECKUX TOXKAECTB C MOMOINBIO TaOJIHIY
WCTHUHHOCTH. JIormueckue ornepanny 1 Orepanuy HaJ MHOKECTBAMH.

3akoHbl anreOpbl JIOTMKH. OKBHUBAJEHTHBIE MPEOOpPa3OBaHUS  JIOTHUECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUECKUX
GyHKIMIA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (DYHKIIHMA.

Kanonunueckue GopMmbl toruueckux BbipakeHn. CoBepIIEHHBIE TU3bIOHKTUBHBIC
U KOHBIOHKTHBHBIE HOpPMAaJIbHbIC (DOPMBI, aIrOPUTMbl UX TMOCTPOCHHUS IO TabJIHUIIe
HUCTUHHOCTH.

Jlormyeckue BNEMEHTBI B cocTaBe KowmImbiotepa. Tpurrep. Cymmarop.
MHoropaspsaneiii  cymmarop. IloctpoeHne cxem Ha JIOTHYECKMX — DJIEMEHTaX
[0 33JaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3aIliCh JIOTUYECKOTO BBIPAKEHUS 11O
JIOTUYECKOM cxeme. Muxkpocxemul u mexHoi02us ux npou3eo0Ccmad.

[IpencraBieHue HENbIX YACEI B MAMATH KOMIIbIOTEpa. OrpaHUYEHHOCTD JUaIa3oHa
YUCENl MPU OrPaHUYEHUM KOJWYECTBA paspsAnoB. llepenonHeHne pas3psgHOW CETKH.
be33HakoBbIe M 3HAKOBEBIC JaHHBIC. 3HAKOBBIM OWUT. [|BOMYHBIM JTOMOJHHUTEIBHEINA KO
OTPULIATENBHBIX YUCET.

[TobutoBble  snormdyeckue omnepamuu. Jlormyeckuii, apudMeTHyecKuii u
nukinyeckuii casury. udpoBanre ¢ momMolpo MOOUTOBOM ONEpauy «MCKII0YaoIIee
NIJIN».

IIpencraBiieHre BELIECTBEHHBIX YMCEN B MAMSITH KOMIBIOTEPA. 3HA4allas 4acThb
U TOPSAOK 4yucia. /[nama3oH 3HaYeHUM BEIIECTBEHHBIX umcen. [IpoGiembl XpaHeHUs
BEILIECTBEHHBIX YNCEII, CBA3aHHBIE C OTPAaHUYEHUEM KOJIMYECTBA Pa3pAl0B. BeinogHeHne
orepanuii ¢ BEHIECTBEHHBIMH YHCIAMH, HAKOIUICHHE ONIMOOK MPU BHIYMCICHUSX.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

OmnpeneneHre BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEHIIMX —aJIrOPUTMOB
YIIPABIICHUSI UCTIOJTHUTENSMH Y BBIYACIUTEIBHBIX AITOPUTMOB. OTNpeIeIEHNE UCXOTHBIX
JAHHBIX, IPU KOTOPBIX aJIrOPUTM MOKET JaTh TpeOyeMblil pe3yibTar.

Ortanbl penieHWs 3a7ad  Ha Kommbelorepe. HHCTpyMEHTalbHBIE CpEICTBA:
TPAHCISTOP, OTJIATYUK, MPOPUIUPOBIIMK. KOMIUISAIUSA U UHTEpHpETalrs TPOrpaMM.
BupryanpHble MalIuHBL.
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WuTerpupoBanHas  cpena  pa3paboTku.  Meronpl  OTIaAKM  IPOrPaMM.
Hcnonb3oBaHue TpacCUpOBOYHBIX TaOmuu. Otnagounslii  BeiBoA. [lomiaroBoe
BBITIOJIHEHNE NTpOorpaMMel. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanusi  (Python, Java, C++, C#). Tunsl AaHHBIX:
LIEJIOYMCIICHHBIC, BELIECTBEHHBIE, CHUMBOJIbHBIC, Jlorndeckue. BerBnenus. CnoxHble
ycnoBus. Iukiel ¢ ycnoBueMm. [luknbsl mo mnepeMeHHOW. B3anmmo3ameHseMOCThb
pa3IuMYHBIX BUIOB IUKIOB. HBapuaHT 1ukia. CocTaBlieHHE UKJIIA C UCIIOIb30BaHUEM
3apaHee ONpeIeIEHHOr0 MHBapUaHTa [UKIIa.

JlokyMeHTHpOBaHue mnporpamMm. lcnons3oBanue xommeHTtapueB. lloaroroska
OMMCAHMS MPOrPaMMbl U HUHCTPYKLIMH JIJISl IOJIb30BATEIIS.

AnroputMbel 00paOOTKM HATypajbHBIX 4YHCEJN, 3alMCAHHBIX B IO3ULHUOHHBIX
CUCTEMAax CUMCIEHUS: pa30MEeHHE 3alUCH 4Yucia Ha OTIENbHbIE LU(PHI, HAXOXKACHHUE
CYMMBI U TpOU3BeeHUS HU(Dp, HAXOKACHIUE MAKCUMAJIbHON (MUHUMAIBHOW) HUDPHI.

HaxosxeHue Bcex IMpOCThIX YHCEN B 3aaHHOM Auana3oHe. [IpeacrasieHue uncia
B BHJE Ha0bopa TMPOCTBIX COMHOXHUTENEH. AJTOPUTM OBICTPOTO BO3BEICHHS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHsAmmxcs B ¢ainax. TekcToBble U ABOUYHBIE (DANIIBL.
daitnoBble nepeMeHHble ((aitioBbie ykazaTenu). Utenue u3 (aitna. 3anuch B aid.

Pa3Ouenue 3amaum Ha nojazagaud. [logmporpammbl (mpouenypbl U (QYHKLIHH).
Pexypcus. PexypcuBHble 00beKTHI ((pakTasnsl). PekypcuBHbIE MpoLieaypsl U1 PyHKIUU.
Hcnonb3oBaHue cTeKa sl OpraHu3aliy PEKYPCUBHBIX BBI30BOB.

Wcnonp3oBaHue  CTaHAApTHOM  OMOIMOTEKM  sA3bIKa  MPOTPaMMHPOBAHUS.
[ToaxatoueHne OMOIMOTEK MOANPOrPaMM CTOPOHHHUX MPOU3BOAUTENECH. MOAYIbHBIN
MPUHIUI TOCTPOCHUS IPOTPAMM.

Yucnennbie MeToabl. TouHOE W MPUOIMKEHHOE pelIeHUs 3anadd. YUHClIeHHbIe
METO/bl PEIICHUs YypaBHEHWI: MeToJ mnepedopa, METOJA MOJIOBUHHOTO JIEJIEHUS.
[TpubnmxE€HHOE BIUMCIICHHUE AJTMH KPUBbIX. BpIuncienue miomazieit Guryp ¢ moMoIupto
YHCJIEHHBIX METOJIOB (METOJ MPSAMOYTOJILHUKOB, MeTo]1 Tpanenuii). [louck makcumyma
(MuHMMYMa) PYHKIIMU OJTHOM MEPEMEHHONW METOA0M MOJIOBUHHOTO JIEJCHHUS.

OOpaboTka  CHMBOJBHBIX  JaHHBIX. Bcerpoennsie  QyHKImm - s3bIKa
MPOTrPaMMUPOBAHUS JIJIT OOpaOOTKM CHUMBOJBHBIX CTPOK. AJNTOpUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBIEHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA MO MPOOETbHBIM CUMBOJIAM, TIOUCK MOJACTPOKH BHYTPU JaHHON CTPOKH,
3aMEHa HaMJEHHOW MOJCTPOKHU Ha JIPYTYyIO CTPOKY. I 'eHepanus Bcex CIOB B HEKOTOPOM
andaBuTe, yIOBIETBOPSIOUIMX 3aJaHHBIM orpaHudyeHusiM. IIpeoOpa3oBanue uncia B
CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBel ¥ IIOCJIENOBATEILHOCTH  4HCEl. BpiyucieHue  0000MEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MACCHMBAa WM YHUCIOBOW IMOCJIEAOBATEILHOCTH (CYMMBI,
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MPOU3BEJEHUS, CpPEAHEro apudMEeTHYecKOoro, MHUHUMAJIBLHOTO U MaKCUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA HJIEMEHTOB, YIOBJICTBOPSIONIMX 3aJaHHOMY YCIIOBHIO).
JInHENHBIN MOKUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.

CoptupoBka ojgHOMEpHOTO MaccuBa. IIpocTbie MeTonbl COPTUPOBKU (METON
ny3bIpbka, METO/ BbIOOpa, copTUpoBKa BcTaBkamu). CopTupoBKa ciusiHueM. boicTpas
coptupoBka maccuBa (anroput™m QuickSort). JIBOMYHBIN MOMCK B OTCOPTUPOBAHHOM
MaccCuBe.

JIByMepHBIC MacCUBHI (MAaTPHUIILI). AITOPHUTMBI 00PAOOTKH TBYMEPHBIX MACCHUBOB:
3aMoJHEHUE ABYMEPHOTO YHCIOBOIO MAaCCHBA M0 3aJJaHHBIM MpPaBHUIIaM, MOMCK JIeMEHTa
B JBYMEPHOM MAacCCHBE, BBIUYMCICHHE MaKCMMyMa (MUHMMyMa) U CyMMBI 3JIEMEHTOB
JIBYMEpPHOTO MAacCHBa, I€PECTAaHOBKA CTPOK M CTOJOILIOB JIBYMEPHOTO MacCHBa.
Paspabomxa npoecpamm O0nis1 peuterust npocmuvlx 3a0ay auaiusa oaunvix (ouucmka
OQHHBIX, KNACCUDUKAYUS, AHATU3Z OMKTOHEHULL).

HNudopmaumoHHbIe TEXHOJIOTHH

TexcroBeiii  mporeccop. PenmaktupoBanne wu  ¢popmatupoBanue. I[IpoBepka
opdorpadun u rpammatuku. CpeicTBa MOUCKA U aBTO3aAMEHBI B TEKCTOBOM ITPOIIECCOPE.
Hcnons3oBanue ctuiieil. CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKYMEHTbl. (CHOCKH,
ornanieHue. KonnexkruBHas padota ¢ JOKyMeHTaMu. MHCTPYMEHTHI pElieH3upOBaHUS
B TEKCTOBBIX mporeccopax. OOmaunbie cepBuchl. JlenoBasi mnepenucka. Pedepar.
[IpaBuna 1UTUPOBAHMS HUCTOYHUKOB M OQOpMIEHUS OuOIMOrpaduuecKux CChIIOK.
OdopmiileHHe CIUCKA JIMUTEPATypbl. 3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TEKCTA.
Texnuueckue cpeacTra BBojia TekeTa. Crieluain3upoBaHHbIE CPEACTBA PEIAKTUPOBAHUS
MaTeMaTUYECKHX TEKCTOB.

Anamu3 gaHHbiXx. OCHOBHBIC 3aJayd  aHajlu3a JaHHBIX: MPOTHO3UPOBAHUE,
KJaccu(ukanus, KiacTepusalus, aHallu3 OTKIOHEeHUH. [locnenoBaTenbHOCTh peleHus
3aJlay aHaJIM3a JJAHHBIX: COOp MEePBUYHBIX JAHHBIX, OYMCTKA U OIICHKA KAYeCTBA IaHHBIX,
BBIOOp W/WJIM TIOCTPOCHHE MOJIEIH, MPeoOpa3OBaHUE JTaHHBIX, BU3YyalW3alus JaHHBIX,
UHTEpIipeTanusi pe3ysbratoB. l[IporpamMmHubie cpelcTBa M HUHTEPHET-CEPBUCHI IS
00pabOTKM W TIPEACTaBICHHMS MaHHBIX. bosbmiyme maHHble. MammuHHOe oOyueHUe.
UnmennekmyanvHulli anaius OAHHbBIX.

AHaJM3 TaHHBIX C TIOMOIIIBIO AJIEKTPOHHBIX TA0IUIl. BBIYMCIIEHHE CyMMBI, CPETHETO
apu(pMETHIECKOTO, HauOOoIbIIIEeT0 (HAMMEHBIIEr0) 3HAYCHUS JThana3oHa. Beraucienue
kod(pdunmeHTa KOppeIsAluu JBYX pSAOB JaHHBIX. [locTpoeHune CTOIOYATHIX,
JMHENYaThIX U KpyroBeix auarpamm. [loctpoenue rpadukos pyukiuii. [logdop nuHnm
TPEHJIa, PEIICHUE 3a/1a4 TPOTHO3UPOBAHUSL.

YuclieHHOe pelieHue ypaBHEHUI ¢ MOMOIIBI0 oAbopa napamerpa. OntuMusanus
KaK TIOMCK HaWJIydlllero pelieHus B 3aJlaHHbIX ycioBusax. lleneBas yHKIus,
orpanuveHus. JlokanpbHbIE U TIIOOATBHBIA MUHUMYMBI 1efeBod GyHkuuu. Pemenue
3a/1a4 ONTUMU3ALUH C TIOMOIIBIO JIEKTPOHHBIX TAOIHII.
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11 KUIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopetnueckue TMOAXOAbI K OICHKE KOJMWYECTBA HHPOpPMAIUH. 3aKOH
anmutuBHOCTH HHpopMmanuu. Popmyna Xapiu. HMapopmanuss U BepOATHOCTb.
®opmyiia [llenHona.

Anroputmsel cxaTtus nanHbeix. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Aroputmsl CokaTHsl JAHHBIX C MOTEPSIMU. Y MEHBIIICHHUE TITyOMHBI KOAUPOBAHUS
usera. OcHOBHBIE Hien anroputMoB cxarust JPEG, MP3.

CkopocTh  mepepaud  JaHHBIX.  3aBUCUMOCTb  BPEMEHHM  NEPEAadd OT
uH(popMaIMOHHOTO 00BEMA JAHHBIX M XApPAKTEPUCTUK KaHama CBA3U. [IpuyumHb
BO3HMKHOBEHUS OIIMOOK IpH nepeaaye faHHbIX. Kosbl, mo3Bossomue oOHapyKUBaTh U
UCIIPaBJIATh OIIMOKH, BO3HUKAIOIIME IMPHU Mepenaye AaHHbIX. PaccTossHue X3MMuUHTA.
Koauposanue ¢ nosropenrem 6utoB. Koasl XammuHra.

Cucrembl. KoMIOHEHTBI cucTteMbl U UX B3aumojencTBue. CUCTEMHBIN 3P (EKT.
VYnpasnenue kak nHOOPMaLMOHHBIN TIporiecc. OOpaTHas CBS3b.

Monenmn wu wmoaenupoBanue. Llens moxpenupoBanusi. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WM HpoLeccy, Leau MojaeaupoBaHus. Dopmanuzanus
IIPUKJIAIHBIX 3a]1a4.

[IpencraBieHue pe3ynbTaToB MOJAEIUPOBAHUS B BHUJE, YIOOHOM Jil BOCIPUSTHS
yenoBekoM. ['padpuueckoe npeacrapieHue TaHHBIX (CXeMbl, TAOIUIbI, TPapUKH).

I'padbr. OcHoBHBIE OHSTHS. Buabl rpados. Onucanue rpadoB ¢ TOMOUIBIO0 MATPHII
CMEXHOCTH, BECOBBIX MATPHLI, CIIMCKOB CMEKHOCTH. PellleHne anropuTMUYeCKuX 3aad,
CBSI3aHHBIX C aHAIU30M TpadoB (MOCTPOEHUE ONTUMAIBHOTO MyTH MEXAY BEpUIMHAMU
rpada, ompenereHUWE KOJIMYECTBA  PA3IMYHBIX MyTEeHd  MEXAy  BepUIMHAMU
OPUEHTHPOBAHHOI'O AlIUKIMYECKOro rpada).

HlepeBbst. bunapnoe paepeBo. JlepeBbss momcka. CrocoObl 00Xoma Jepesa.
[IpencraBnenne apupMETHIECKUX BBIPAKECHHM B BUIE JepeBa. JJUCKpETHBIE UTPBHI IBYX
UTPOKOB ¢ nojHoM uHdopManueil. [Toctpoenue aepena nepedopa BapuaHTOB, ONTUCAHUE
CTpaTeruu Urpbl B TaOJWYHOW QopMe. BBIMIpBINIHBIE W MPOUTPHILIHBIE TMO3HUIIMH.
BbIUrphIIHbIE CTPATETUU.

CpencrtBa HCKyCCTBEHHOro MHTesUIekTa. (CepBUCHl  MAIIMHHOTO —MEPEeBOJA
U pacro3HaBaHus ycTHOW peun. KornutuBHbie cepBuCHl. WneHTudUKaAIMs M MOUCK
n300pakeHnid, pacrno3HaBanue sui. CamooOywarouuecsi cuctembl. VckyccTBEHHbIN
WHTEJUIEKT B KOMIIBIOTEPHBIX urpax. lcnons3oBaHME METOIOB HMCKYCCTBEHHOIO
UHTEIJIEKTa B 0O0ydYarommx cuctemax. lcrosib30BaHHEe METOIOB HCKYCCTBEHHOTO
WHTEUIEKTa B  poOoToTexHuke. MuTepHer Bemel. [lepcrnekTuBBI  pa3BUTHS
KOMITBIOTEPHBIX UHTEIJIEKTyalbHbIX cUCTEM. HelipOHHBIE CeTH.

AJTrOpUTMBI 4 IPOrPaMMHPOBAHKE
dopManuzanus NOHATUSA ajnroputMa. MammHa ThIOpMHra Kak YHUBEpCAJIbHas
Monenb BbluuciaeHu. Tesuc UYépua—Teropunra. Mawwuna I[locma. Hopmanvubie
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aneopugpmvr Mapxkosa. Ancopummuuecku Hepazpewiumsvie 3adayu. 3adaua ocmaHosa.
Hegosmoorcnocmos agmomamuueckol omaaoku npoepamm.

OneHka ClI0)KHOCTH BbIYUCIIEHUN. Bpems paboThl 1 00bEM HCIIONIB3YEMOM MaMsATH,
UX 3aBUCHMOCTb OT pa3Mepa UCXOJHBIX TaHHbIX. OLIEHKa aCUMIITOTHYECKON CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TIOJMHOMHUAIBHOW CIIOKHOCTU. [lepedopHble alrOpUTMBI.
[TpuMepsl pa3IuYHbIX AITOPUTMOB PELLIEHUS OJHOM 3a1a4l, KOTOPbIE UMEIOT Pa3INuHyIO
CJIO’KHOCTb.

[Torck mpOCTBIX YMCEN B 3aJJaHHOM JIMANla30HE C MOMOIIBIO AIFOPUTMA «PELIETO
Opatochenar.

MHoropa3psiHble Lieble Yncia, 3aJa4l JIMHHOW apu(METHKH.

CrnoBapu (acconuaTUBHBIE MAaCCUBBI, 0TOOpaxkeHus ). Xau-tadbaunsl. [loctpoenue
aJ1(paBUTHO-4AaCTOTHOTO CJIOBApS ISl 33/1aHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM s3viKe. Bvidenenue nociredosamenvHocmei
no waonony. Pezynapuvie evipascenus. Yacmommuwiti ananus.

Crekn. AHamu3 TOPABWIBHOCTH  CKOOOYHOIO  BBIpOKEHHUA.  BprumcieHue
apu(PMETUUECKOTO BBIPAKEHHUS, 3AIIICAHHOTO B MOCT(PUKCHOMN PopMe.

Ouepenn. Mcnonp3oBanne ouepen 1uisl BPpEMEHHOTO XPaHEHUS TAHHBIX.

Cesasnvie cnucku. Peanuzayus cmeka u ouepeou ¢ NOMOWbIO CE:A3HbIX CNUCKOS.

Anroputmbel Ha Trpadax. IlocTpoeHHe MHHUMaIbHOTO OCTOBHOIO JI€pEBA
B3BECILICHHOTO CBSI3HOI'O HEOPUEHTUPOBaHHOTO Tpada. Ob6x00 epagha 6 2nyouny. Ob6x00
epagpa 6  wupurny. KOAMYECTBO  pa3NWMYHBIX NYyTeH  MEXIy BEpIIMHAMHU
OpPUEHTUPOBAHHOTO alMKINYecKoro rpada. Anroputm Jleikerpsl. Areopumm Droiida—
Yopwanna.

HepeBps. Peanmuszanms aepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOHMYHBIE
(Ounapubie) nepeBbs. llocTpoenue gepeBa Il 3alaHHOTO  aApU(PMETHUYECKOTO
BbIpaKEeHMs. PexypcHBHBIE anropuTMbl o0xona jaepeBa. lcmosb3oBaHHe CTeKa U
ouepenu s 00xoa iepeBa.

JluHaMu4yecKkoe MpOorpaMMHUPOBAHUE KAK METOJ PELICHMs 3a1ad C COXPaHEHHEM
IIPOMEKYTOUHBIX PE3YJIbTATOB. 33Jayd, peulaeMple C MOMOLIBI0 JUHAMUYECKOTO
POrPaMMUPOBAHMS: BBIYMCIECHUE PEKYPCUBHBIX (YHKLIMA, MTOACYET KOJIUYECTBA
BApUAHTOB, 33J]a4H ONTUMHU3AIIH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM TporpaMmMupoBaHuu. OOBEKTHI
u kiaccel. CBoiictBa M MeTOIbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAJIM3.
Pa3paboTka mnporpaMM Ha  OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO  MOJXOJA.
WNukancynsuus, HacaeA0BaHue, MOIUMOphU3M.

Cpensl  ObicTpoM  pa3zpaboTku nporpamm. IlpoektupoBanue uHTepderica
noJsib3oBaTessl. Mcrnoiab30BaHre TOTOBBIX YINPABISEMBIX 3JIEMEHTOB JISI MOCTPOCHUS
uHTepdeiica.

0O0630p s3bIKOB MporpammupoBanus. [loHsTHE 0 MapagurMax NporpaMMHPOBAHUSI.
H3yuenue 6mopozo A3bika NpocpamMmuposanus.

13



denepanbhas padouas nporpamma | MabopmaTrka. 10-11 kmaccel (yriayOa&HHBIH ypOBEHb)

HNupopmManoHHbIe TEXHOJIOTMHU

OTanbkl KOMIBIOTEPHO-MAaTEMaTHYECKOr0 MOJECIUPOBAHUS: TOCTAaHOBKA 3aJayH,
pa3paboTka MOJENU, TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBIN HKCIEPUMEHT, aHaIu3
pe3yJIbTaTOB MOJICIIMPOBAHMSL.

JuckpeTusanus npu MaTeEMaTHYECKOM MOJICIIMPOBAHUH HEMTPEPBIBHBIX MTPOIIECCOB.
MopenupoBanue JIBUKCHUS. MopenupoBanue OMOJIOTUYECKHIX CUCTEM.
MaremaTu4ecKkre MOJEIN B SKOHOMUKE. BBIUMCIUTENBHBIE SKCIIEPUMEHTBI C MOJIEIISIMH.

OO6paboTKa pe3ybTaTOB dKCIepUMEHTa. MeTo1 HauMEeHbIINX KBaapaToB. O1eHKa
YHUCJIOBBIX TapaMeTpOB MOJIETUPYEMbIX OOBEKTOB U TMpoiieccoB. BoccraHoBieHue
3aBUCHUMOCTEM IO pe3yJIbTaTaM 3KCIEPUMEHTA.

BeposarHocTHBIE MOJIEJIH. MeTtoasl Momnte-Kapuiio. HMurannonnoe
MopaenupoBanue. CHCTEMBI MaCCOBOTO OOCITYKUBaHHUS.

Tabnuunsie (pensimoHHbIe) 0a3bl 1aHHbIX. Tabnuia — npeacTaBieHUE CBEICHU 00
onHOTUNHBIX OoOBekTax. [lone, 3amuchk. Kirou Ttabmuipbl. Pabora ¢ rotoBoi 6a3oif
JAHHBIX. 3anojHeHue 0a3bl JaHHBIX. [loWck, copTHUpoBKa W (QuIbTpanus JaHHBIX.
3anpockl Ha BBIOOPKY JIaHHBIX. 3ampochl C MapaMmeTpaMu. BeruuciseMbie MOJs B
3ampocax.

MuoroTtabiuunpie 0a3bl AaHHBIX. THUIBI CBS3el MexAy Tabiumamu. BuenrHuit
kito4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

OcHosHble npunyunsl Hopmaiuzayuu 6a3 oannsix. Azvik ynpasnrenus oanHvimu SQL.
Co3zoaHnue npocmuix 3anpocos Ha azvike SQL Ha 8b100pKy OaHHbIX U3 0OHOU MAOIUYbL.

Hepenayuonnvie 6azvl 0annwix. IKcnepmmusie cucmemvl

WNnrepuer-npuinoxenus. [loHsTne o cepBepHOW M KIMEHTCKOM 4YacTsAX Caura.
TexHoNorust «KJIMEHT — CEPBEP», €€ T0CTOMHCTBA U HenocTaTku. OCHOBHI si3bika HTML
u kackagubix Tadsmi ctwien (CSS). Cuenapuun Ha sa3wike JavaScript. @opMbl Ha BeO-
CTpaHULIE.

Pasmernienne Be6-caiiToB. Yciryra XocTuHra. 3arpy3ka ¢paiioB Ha CauT.

BBon wu300pakeHUll C HCMOJIB30BAHUEM PA3IUYHBIX [HUQPPOBBIX YCTPONCTB
(mudpoBbIX (oToanmapaToB M MHKPOCKOIIOB, BHJIEOKaMEp, CKaHEPOB M JIPYTUX
ycTpoiicTB). ['padmueckuit pemaktop. Paspemenue. Kanpupomanue. lcmpaBieHue
nepcrnekTuBbl. [ ucrorpamma. Koppekius ypoBHeit, koppekius 1iseta. O0eciiBeunBaHue
[BETHBIX U300paxkeHuil. Peryms. Pabora ¢ obnactsamu. OuibTpsl.

MHorocnoliHple u300pakeHus. TekcroBele ciaow. Macka cros. KanHanbl.
Coxpanenue BblJeneHHON oOnactu. IloaroroBka wiumrOCTpanuii Jyisi BeO-CaToB.
AHUMHPOBaHHBIE N300paAKEHUS.

Bekropnass rpaduka. IIpumutuBbl.  V3meHenwe  mopsiaka — 3JIEMEHTOB.
BripaBHuBanue, pacnpeaenenue. ['pynmnupoBka. Kpuble. @opmaTbl BEKTOPHBIX
pucyHkoB. VMcnonb3oBanue KOHTYpOB. BekTopuzaiusi pacTpoBBIX H300paKEHUH.

[IpyHIMIBI TTOCTPOEHUS M PEOAKTUPOBAHUSA TPEXMEPHBIX Monenei. CeTouHble
Mojiend. Marepuansl. MoennpoBaHue HCTOYHUKOB OCBelleHusA. KaMepbl. A IuTUBHBIE
texHosoruu (3D-npunTepsl). [loHATHE O BUPTYalbHOM peaJbHOCTH W JIONOJIHEHHOMN
PEATHOCTH.
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IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI
IO UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPe3ybTaThl OTPAXKAalOT TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs
PYKOBOJACTBOBAaThCA C(HOPMHUPOBAHHOW BHYTPEHHEH MO3HUIMENH JIUYHOCTH, CHUCTEMOM
LEHHOCTHBIX OpPUEHTAlUi, TIO3UTUBHBIX BHYTPEHHUX YOEKIEHHM, COOTBETCTBYIOLIUX
TPaJULMOHHBIM ILIEHHOCTSIM POCCHUHCKOIO OOIECTBa, paCIIMPEHUE KUZHEHHOTO OIbITa
U ONbITa JAEATEIbHOCTH B IPOLECCE pealM3allii CPEeACTBAMH y4eOHOIo IpeaMeTa
OCHOBHBIX HAIPaBJICHUH BOCIIUTATEIbHON EATEIBHOCTH.

1) rpaskIaHCKOr0 BOCIIATAHMA:

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKCHHUE 3aKOHA MU
NPaBOMOPSIIKA, COOJIIOACHUE OCHOBOIOJAraOIIUX HOPM HH(GOPMAIIMOHHOTO IpaBa U
nH(pOpMaIIMOHHOW 0€30MaCHOCTH;

TOTOBHOCTh ~ NPOTHBOCTOSATH  MICOJOTMHM  OKCTPEMH3Ma,  HAI[MOHAIN3MA,
KceHo(poOMH,  AMCKPUMHHALIMKA 10  COLMAIbHBIM,  PEJIMTHO3HBIM,  PacOBBIM,
HAIMOHAIBHBIM IPU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

[IEHHOCTHOE OTHOIIEHHE K HCTOPHUUYECKOMY HacCJeIuio, JOCTIKEeHusM Poccuu B
HayKe, UCKYCCTBE, TEXHOJOTHUSIX, MOHUMaHUe 3Ha4deHHs WHPOPMATUKU KaK HAyKd B
YKU3HU COBPEMEHHOTO OOLIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:
c(OPMUPOBAHHOCTh  HPABCTBEHHOT'O  CO3HAHUS, JTHYECKOTO  IOBEJCHUS;
CIIOCOOHOCTh OLIEHHMBAaTh CHUTYallUI0 M NPUHUMAaTh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B CETH
WNHuTepHeT;

4) 3CTEeTHYECKOro BOCIIUTAHUS

3CTETHYECKOE OTHOILICHHE K MHPY, BKIIFOYas SCTETHKY HAyYHOIO M TEXHHYECKOIO
TBOPYECTBA;

CIIOCOOHOCTh  BOCIIPMHHMMATH pa3lIdYHbIE BHIbI HCKYCCTBa, B TOM YHUCIIE
OCHOBAHHOTO Ha KCIIOJIE30BaHUK HH(OPMAILIMOHHBIX TEXHOJIOTHIA;

5) pu3HUecKOro BOCIUTAHHA:

c(hOpMHUPOBAHHOCTh 3J0POBOTO M OE€30IMacCHOr0 oOpa3a »KWU3HH, OTBETCTBEHHOTO
OTHONICHUS K CBOEMY 370pOBBIO, B TOM YHCIIE 3a CUET COONIOACHHUS TPEOOBAHMMA
0e30macHO OSKCIUTyaTalldd CPEICTB  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHU;
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6) TPy10BOro BOCIIHTAHMA:

TOTOBHOCTh K AKTUBHOM JI€ATEIbHOCTH TEXHOJOTMYECKOW U COLUAIbHON
HaIlPaBJIEHHOCTH, CIOCOOHOCTh HWHULMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITNOJIHATH TAKYIO JESTEIbHOCTD;

uHTEepec Kk  chepam  mpodecCHOHANbHOW  JAEATETBbHOCTH,  CBSI3aHHBIM
¢ uH(pOPMATUKON, MPOrpaMMUPOBAHMEM M HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBAaHHbIMH Ha JOCTHXCHHUSX HAyKM HWH(OPMATUKM U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpIIAaTh OCO3HAHHBIM BbIOOp Oyaymieil mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTBh K 00pa30BaHUIO U CaMOOOPA30BaHUIO Ha MPOTSKEHUU
BCEH KM3HU,

7) KOJIOTHYECKOr0 BOCIIUTAHMS

OCO3HaHME TJI00AJILHOT0 XapaKTepa IKOJIOTHUECKUX MPOOJIeM U IyTel UX pelieHus,
B TOM 4YHCIE ¢ YyYETOM BO3MOXKHOCTEH HWH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHU;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTH)KEHUSM HAyYHO-TEXHHUYECKOIO Iporpecca U OOIIECTBEHHOMN
MPAKTUKH, 32 CYET NOHUMAHUS POJIM MHPOPMALMOHHBIX PECYPCOB, MHOOPMALMOHHBIX
IPOLECCOB U MH(OPMALMOHHBIX TEXHOJIOTUN B yCIOBUAX LU(POBON TpaHCHOpMAIUU
MHOTUX c(ep )KM3HU COBPEMEHHOTO OOLIECTBA;

OCO3HaHUE LEHHOCTH HAy4YHOW JI€ATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO M MCCIIEOBATENBCKYIO AEATENBHOCTh HHINBHUIYaIbHO U B IPYIIIIE.

9) sMOUMOHAIBLHBII HHTEJLJIEKT, MPEANOoIararo it c(hOpMHUPOBAHHOCTb:

CaMOPETyJIMPOBAaHUs, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTbH 32 CBOE MOBECHNE, CIIOCOOHOCTh aalTUPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMHA, BKJIIOYAKOIIEH CTPEMJIICHHME K JIOCTHKECHUIO IIEIU
U yClexy, ONTHUMH3M, HWHUIIMATUBHOCTb, YMEHHE JACHCTBOBATh, MCXOJA M3 CBOHUX
BO3MOKHOCTEM;

SMIIATHU, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHWMATh 3MOIMOHAJIIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €ro IIPH  OCYIICCTBICHHMM KOMMYHHKAIIMHM, CIIOCOOHOCTH
K COUYBCTBHIO U CONIEPEKUBAHHIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPaMBaTh OTHOIICHUS C
JPYTUMH JIFOJbMU, 3a00TUTHCS, TIPOSIBIISATh UHTEPEC U pa3peiiaTh KOHMIUKTHI.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare nzyuenus nHQOpMaTUKU Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus
y obyyatomierocs OyayT chopMuUpoOBaHBI METANpPEIMETHBIE PE3yJbTaThl, OTPAKCHHBIC
B YHHBEPCAJIBHBIX YUCOHBIX JEHCTBHIX, & HMEHHO — ITO3HABATEIbHBIC YHHUBEPCATLHBIC
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y4yeOHble JIEWCTBUS, KOMMYHHMKATHBHbIE YHUBEpCAJbHbIE Yy4yeOHblE JEHCTBUS,
PEryJISTUBHBIE YHUBEPCAIbHBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeiicTBHUS
ba3oBble JJornyeckue 1eicTBUA:

CaMOCTOSTEIIEHO (POPMYITHUPOBATh U AKTYaJM3UPOBATH MPOOIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

YCTAHABJIMBATh CYIIECTBEHHBIM NPU3HAK WM OCHOBaHUA JJI1 CpPaBHEHMS,
Kkiaccudukanyuu u 00001IeHMS;

ONPEAETATH LIENU ACATEIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISAATh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSX;

paspabaThiBaTh IUIAaH pelieHus NPoOJIeMbl C YYETOM aHallM3a HMEIOIIMXCS
MaTEpPHUAJIbHBIX 1 HEMATEPHUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTb, OICHMBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUI JESITEIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH PA0OTy B YCIOBUAX PEATbLHOIO, BUPTYaTIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOIIEM.

Bba3oBble ncciieqoBare/ibCKue 1eiCTBHA:

BJa/IeTh HAaBbIKAMHU Y4YEOHO-UCCIIEOBATEIbCKON M TPOEKTHOW JIESATENIbHOCTH,
HABBIKAMH PA3pEIICHUs IPOOJIEM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB DPEIICHMs NMPAKTUYECKHUX 3aad, NPUMEHEHHUIO Pa3JINYHBIX METOJOB
MO3HAHUS;

OCYLIECTBJISAThH PA3TMYHbIE BUABI IESITEIIBHOCTHU MO MOJYYEHHIO HOBOTO 3HAHUS, €T0
UHTEpIIpeTaln, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTyalUsIX, B
TOM YHCJIE IPU CO3/1aHUU YUEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHpOBaTh HAyYHbIA THUN MBILUICHUS, BIAJE€Th HAYYHOW TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 33a41 B 00pa30BaTEIbHOM J€ATEIbHOCTH
Y )KU3HEHHBIX CUTYyalUsX;

BBISIBJISIT IPUYMHHO-CIICICTBEHHBIE CBSI3U U aKTYAJIM3UPOBATh 3a7a4y, BBIABUTATh
TUNOTE3y €€ pelIeHMs], HAaXOAUTh apTyYMEHTHI I 10Ka3aTeIbCTBA CBOMX YTBEPKICHUMH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJIyYCHHbIE B XOJE PEIICHUS 337auyd pPe3yJbTaThl, KPUTHUECKH
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISATH LIeJICHANPABICHHBIN MOUCK IEPEHOCA CPEICTB U CLIOCOOOB IEHCTBUS
B IPO(ECCHOHATIBHYIO CPELY;

yMETb TIEPEHOCUTh 3HAHUS B TI03HABATEIbHYI0 U MPAKTHUYECKyI 00JjacTu
KU3HEJEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeill;
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BbIIBUT'aTh HOBBIC UACH, ITPCJIaraTb OpUIrnHaJdbHbIC ITOAXO0AbI U PCHICHHA, CTABUTDh
HpO6JIeMBI " 3a/1a4M, JOITYyCKaromKne aJIbTCPHATHBHBLIC PCILICHUS.

Pabora ¢ undopmanmeii:

BJIQJIETh HAaBBIKAMHM TOJyYeHUs HHGOpPMAlMM W3 HMCTOYHMKOB Pa3HBIX THIIOB,
CaMOCTOSATEIILHO OCYIIECTBIISATh TIOWUCK, aHAJIN3, CUCTEMATH3AIlUI0O M WHTEPIPETAIIUIO
nH(popMaIuu pa3aTuyHbIX BUAOB U (OPM IPEACTaBICHNUS,

co3/laBaTh TEKCTHl B Pa3IMYHBIX opMmaTax ¢ y4€TOM Ha3zHadeHUs WHpopMaIuu
1 1IEJIEBOM ay IUTOPHH, BEIOUpAst ONTUMAIBHYTO (DOpMY MpeICTaBICHUS U BU3YAIH3allNN;

OIICHWBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh WHGOpMaNnu, ©€ COOTBETCTBHE
MIPABOBBIM U MOPATLHO-3THYECKUM HOPMaM;

UCIIOJIb30BaTh Cpe/icTBa MHGOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
B PCIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OPTraHW3allMOHHBIX 3a/1a4 C
coOmoieHueM TpeOOBaHMM  HIPrOHOMHUKH, TEXHUKH O€30MaCHOCTU, TUTHUEHBI,
pecypcocOepeKeHHs, TPaBOBBIX W OATUYECKUX HOPM, HOPM HHOOPMAIIMOHHOU
0e30macHOCTH;

BJIaJIeTh HABBIKAMHU PAaCIlO3HABaHUS W 3alIUThl MHMOpManuM, MHHOPMAIIMOHHON
0€30IMacCHOCTH JTUYHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC AeHCTBUS
Oo0menue:
OCYIIECTBJISATh KOMMYHHUKAIIMH BO BCEX chepax KU3HU;
pacro3HaBaTh HEBEpOAJIbHBIC CPEICTBA OOIICHUS, TOHUMATh 3HAYCHHUE COIIMATBHBIX
3HAKOB, PaCIliO3HaBaThb MPCAINNOCHIIKHU KOH(l)J'II/IKTHBIX CI/ITyaI_[I/Iﬁ U CMAT4YaTh KOH(l)J'H/IKTBI;
BJIQJIETH pa3IuYHBIMU criocod0amMu oO011eHus " B3aMMOICHCTBHS,
apryMEHTUPOBAHHO BECTU JTUAJIOT, YMETh CMSTr4aTh KOH(MIUKTHBIC CUTYAIIHH;
pa3BépHYTO H JIOTUYHO M3J1araTb CBOIO TOYKY 3PCHUA C UCIIOJIB30BAHHUECM A3BIKOBBIX
CPEICTB.

CoBMecTHas 1eITEJILHOCTD:

MMOHKUMATh U UCTI0JIb30BaTh IPEUMYIIIECTBA KOMAHIHOW U UHIUBUAYAJIbHOU paboThI;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JACHCTBUM C yUETOM OOIIUX UHTEPECOB
Y BO3MOYKHOCTEM Ka)I0TO YJI€HA KOJUIEKTUBA;

IIPUHUMATh L[E€JIA COBMECTHOM JIESITEIbHOCTH, OPTAHU30BBIBATh U KOOPAUHUPOBATh
JIEVUCTBUS 110 UX JTOCTUKECHUIO: COCTABJIATH ILUIAH IEMCTBUM, PACTIPEACIISITH POJIM C YUETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXKJOIO0 yYaCTHHUKA KOMAaHJbl B OOIIIMIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npemjiaraTb  HOBBIE IIPOEKTHI, OLEHUBATh MJAEU C IIO3ULIMUA  HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKONW 3HAUYMMOCTH;
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OCYIICCTBJIATh NO3UTHUBHOC CTPATCIMYCCKOC IMMOBCACHUEC B PA3JIMUHBIX CUTYyallUsAX,
IMPOABJIAATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH WHHUIIMATUBHBIM.

PerynsitTuBHble YHUBepCcAJbHbIE Y4eOHbIE JeHCTBUSA
Camoopranmsanms:

CaMOCTOATENIBHO  OCYIIECTBIIATh ITO3HABATENIBHYIO JCSTEIBHOCTh, BBIBIATH
npoOJieMbl, CTaBUTh U (HOPMYIHpPOBaTh COOCTBEHHBIE 33Jauyd B 0OOpa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHsX;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELIEHUS NMPOOJIEMBl C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JABATh OLIEHKY HOBBIM CUTYyalUsIM;

paciupsaTh paMK1 y4€OHOIO IPEMETA Ha OCHOBE JIMYHBIX MTPEIIIOYTEHNN;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
penieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW 3PYIULUU B Pa3HbIX
0o0JacTsAX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIM W KyJIbTYPHBIHU
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTH KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIIAM;

BJIQJICTh HABbIKAMU IO3HABATEJIbHOM pPEe(IIEKCUU KaK OCO3HAHHUSA COBEPIIAEMBIX
JNEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, HCIOJb30BATh
npuémMbl pedIeKCUH ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PELLICHUS;

OLIEHMBATh PUCKH M CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HUX CHHKCHUIO;

IIPUHUMATh MOTHUBBI M ApIYMEHTHI IPYTUX [PU aHAIU3€E PE3YJIbTATOB IEATEIBHOCTH.

IIpunsTus cedst U APyrux:
MPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA,
IIPUHUMATh MOTHUBBI U ApTYMEHTHI APYTUX IIPU aHAIU3E PE3YJIbTATOB ACATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OLINOKY;
pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C O3ULIUH APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B npouecce nzyuenust kypca unpopmatuku yriayonénnoro yposns B 10 kiacce
00yJaromuMHcs Oy TyT JOCTUTHYTHI CIEAYIONIUE TPEAMETHBIC PEe3yIbTaThI:

BJIa/ICHUE MPEACTABICHUSIMU O POJIH HH(GOPMALIMU U CBSI3aHHBIX C HEHl MPOLIECCOB B
npupojie, TEXHUKE U OOIIecTBe, MOHATHSMHU «HHPOpMANHSy, «HHPOPMAIIMOHHBIN
IOPOLECC»,  «CUCTEMa»,  «KOMIIOHEHThl ~ CHCTEMbI»,  «CUCTEeMHBIH  3(ddexT»,
«UH(pOpPMALIMOHHAS CUCTEMAY, «CUCTEMA YIPABICHUSY;

BJIaJICHWE METOJaMH MOoMcKa HHpopMalyu B ceTd VIHTepHET, yMEeHUE KPUTHIECKH
OLIEHMBAaTh UH(POPMAIUIO, IOTYyUYEHHYI0 U3 ceTu HTepHeT;
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YMEHHE XapaKTepU30BaTh OOJIBIINE JaHHBIE, IPUBOJUTH IPUMEPBI HCTOUHUKOB UX
MOJlyYEHHUSI W HaIpaBJICHUS MCIIOJIb30BAHMS, YMEHHUE KIACCH(PHUIIMPOBATH OCHOBHBIC
3aJauM aHajgu3a JaHHbIX (IPOTHO3UPOBAHUE, KIacCU(PUKAIM, KIacTepu3anus, aHallu3
OTKJIOHEHMI), IOHUMATh MOCIIEA0BATEIBHOCTh PEIICHUS 3a/1a4 aHaJIu3a JaHHBIX: cOOp
MEPBUYHBIX JAHHBIX, OYUCTKA U OICHKA KauecTBa JAHHBIX, BEIOOP /WM MOCTPOCHHE
MOJieaH, TIpeoOpa3oBaHME JIAHHBIX, BHU3yaJIuM3allMs JIaHHBIX, HWHTEpIpeTalus
pE3yJIbTaTOB;

MOHMMAHWE OCHOBHBIX TPUHIUIIOB YCTPOHCTBA U  (YHKIMOHUPOBAHHUS
COBPEMEHHBIX CTALIMOHAPHBIX M MOOWJIBHBIX KOMIBIOTEPOB, TEHIACHUWN pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIa/ICHUE HAaBBIKAMU pa0OThI C OMEPALMOHHBIMU CUCTEMAaMH, OCHOBHBIMU BUJAAMHU
nporpaMMHOro oOecredeHus sl pelieHds Y4eOHbIX 3aJad 10 BbIOpaHHOU
CHELUAIN3ALINH;

HaJM4Ke MPEACTABICHUI O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHUpE,
0 0a30BbIX MPUHIIMIIAX OPTraHU3ALMH U (PYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX CeTel, 00
o0LIMX MPUHLHUIIAX pa3pabOTKU U (YHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKECHHIA;

HOHMMaHuE yrpo3 HHPOPMAIMOHHON O€30MaCHOCTH, HCIOJIb30BAaHUE METOJIOB
U CPEACTB MPOTUBOJACHCTBUSI 3TUM Yrpo3aM, coOJIIofeHue Mep O€30MacHOCTH,
IPENOTBpAlIAIONIMX  HE3aKOHHOE  PaclHpOCTPaHEHUE  MEPCOHAIBHBIX  JIAHHBIX,
coOntoieHne TpeOOBaHUM TEXHUKH OE€30MaCHOCTM W TUTUMEHbl 1pu  padbore
C KOMIIBIOTEpaMH U JPYTMMH KOMIIOHEHTaMU LHU(PPOBOTO OKPYKEHHs, NOHHMaHUE
IIPABOBBIX OCHOB MCIIOJb30BaHUS KOMIIBIOTEPHBIX NMPOrpaMM, 0a3 JaHHBIX U pabOThI
B cetu MHTEpHET;

NOHUMAaHUE OCHOBHBIX NPHUHIMIOB JIUCKPETHU3allMM  Pa3JIMYHBIX  BUJOB
uH(pOpMaIKU, YMEHHE ONPEAEsITh THHOPMALIMOHHBIA 00bEM TEKCTOBBIX, I'paUuECKUX
Y 3BYKOBBIX JaHHBIX IPH 3aJaHHBIX NapamMeTpax AUCKPETU3ALNH, YMEHUE ONPEIEIsITh
CPEIHIOI0 CKOPOCTb IEPEAAYN JaHHBIX, OLEHUBATh U3MEHEHNE BPEMEHHU NIEpeIaduu pu
M3MEHEHUU UHPOPMALIMOHHOTO 00bEMA TAHHBIX U XapaKTEPUCTUK KaHajla CBA3H;

YMEHHUE UCIOJIb30BaTh NP PELICHUH 33/1a4 CBOMCTBA MTO3ULIMOHHOM 3aIllCH YUCEN,
JIrOpUTMa MOCTPOCHHUS 3aIIMCH YUCIa B TO3UIIMOHHOW CUCTEME CUUCIIEHUS C 3aIaHHBIM
OCHOBAHMEM M TOCTPOCHMSI 4YMCIa N0 CTPOKE, COJEpKalllei 3amuch 3TOrO0 4ucia B
NO3ULIMOHHON CHUCTEME CYHUCIEHHMS C 3aJaHHBIM OCHOBAaHHWEM, YMEHHE BBINOIHATh
apu(pMeTHYECKUE ONEePALUU B MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

YMEHHE BBIMOIHITH MpeoOpa3oBaHus JOTMUECKUX BBIPAKEHUH, UCTIONIB3YS 3aKOHbI
anreOppl JIOTUKH, YMEHUE CTPOUTH JIOTHYECKOE BBIPAKEHHWE B JU3BIOHKTHUBHOMN
U KOHBIOHKTUBHOM HOpMajbHBIX (hopMax IO 3aJaHHON TaOauue WCTUHHOCTH,
UCCIIEIOBATh 00JIaCTh HCTUHHOCTH BBICKA3bIBAHUS, COJIEPKALIETO NIEPEMEHHBIE, pellaTh
HECJIOKHBIE JIOTHYECKUE YPABHEHUS U CUCTEMbI YPAaBHEHHIA;

MOHUMaHue 6A30BBIX AITOPUTMOB 0OPAOOTKH YHCIIOBOM M TEKCTOBOW MH(POpMAIIUU
(3amuch yKcell B NO3UI[MOHHOW CUCTEME CUMCIIEHUS, HAX0KIEHUE BCEX MPOCTHIX YHCET B
3aJJaHHOM JlMana3zoHe, 00paboTka MHOTOPa3PSAAHBIX IIEJIbIX YUCEIT, aHAIN3 CUMBOJIbHBIX
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CTPOK U JPYTUX), AITOPUTMOB MOUCKA U COPTHUPOBKH, YMEHUE OMPEIEIATh CIOKHOCTD
U3y4aeMbIX B Kypce 0a30BbIX aIrOPUTMOB (CYMMHPOBAHHE 3JIEMEHTOB MAacCHBa,
COPTUPOBKAa MAacCHBa, MEpeOOpPHBbIE AJNTOPUTMBI, JIBOUYHBIM IMOUCK) U MPUBOAUTH
MIPUMEPBI HECKOJIBKUX AITOPUTMOB Pa3HOW CIIOKHOCTH JJIs PELLICHHS OJTHOW 3a/1a4H;

BJIaJICHIE YHUBEPCAIBHBIM S36IKOM IIPOTPaMMUPOBaHHsSI BEICOKOTO YpoBHs (Python,
Java, C++, C#), npencraBieHusMH 0 0a30BbIX TUMAaX JAHHBIX U CTPYKTYpax JaHHBIX,
YMEHHUE UCIO0JIb30BaTh OCHOBHBIE YIPABISAIOIINE KOHCTPYKIUHU, YMEHHE OCYILECTBISATh
aHaJIM3 NPEIJIOKEHHON MPOrpaMMBbL: ONPEACNATh Pe3yabTaThl pabOThI MPOrpaMMBbl IPU
3aIaHHBIX UCXOJIHBIX JAHHBIX, OMPENEIATh, IPU KAKUX HUCXOJHBIX JAHHBIX BO3MOXHO
NOJIyYEHHE YKa3aHHBIX PE3yJbTaTOB, BBIBIATH JaHHBIE, KOTOPHIE MOTYT IPUBECTH K
omnbke B pabore mporpaMmbl, (HOpPMYIHUpOBATh MPEAIOKEHUS MO YIYUIICHUIO
POrPaMMHOI0 KOJIa;

YMEHUE  CO3/1aBaThb  CTPYKTYpUPOBaHHBIE  TEKCTOBBIE  JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MaTepUalbl C HCIOJb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
IPOTrPAMMHBIX CPEJICTB U OOJIAYHBIX CEPBUCOB;

YMEHHUE HCIOJIb30BaTh AJIEKTPOHHbIE TAOJMLBI JJI1 aHajau3a, MPEeACTaBICHUS U
00paOOTKM JaHHBIX (BKJIIOYas BBIYHUCICHUE CYMMbI, CPEIHEr0 apu(pMETHUECKOro,
HanOOJIBLIEr0 U HAMMEHBUIETO 3HAYEHUH, pEIICHNE YPAaBHEHH, BHIOOp ONTHUMAIbHOIO
pelieHusi, moa00p JIMHUK TPEHAA, pEIICHUE 3a7a4 IPOTHO3UPOBAHUA).

B nponecce uzyuenusi kypca undopmatuku yriayOonéHHoro yposHs B 11 kiacce
00yJaromuMucs Oy IyT JOCTUTHYTHI CIEAYIOIIUE TPEIMETHBIC PEe3yIbTaThI:

YyMEHHE CTPOUTh HEPaBHOMEPHBIE  KOJbI, JOIYyCKAaIOUIMe  OJHO3HAYHOE
JIEKOIUPOBaHUE COOOIICHUN (MpePUKCHBIE KObl), MCIOIb30BaTh MPOCTEUIINE KOJBI,
KOTOpBIE€ TO3BOJSIOT OOHApPY)XMBATh M WCIPABIATH OMIMOKH TpU Tepefade IaHHBIX,
CTPOUTH KOJl, OOECIEYMBAIOIINNA HAUMEHBIIYI0O BO3MOXHYIO CPEIHIOI JUIMHY
COOOILIEHUS TIPU U3BECTHOM YAaCTOTE CUMBOJIOB, OSICHATh MPUHLHUIIBI PA0OTHI MPOCTHIX
AJITOPUTMOB CXKATHS TAHHBIX;

YMEHHE pelllaTh AITOPUTMUUECKHE 3a/1auM, CBA3aHHbIE C aHAJIM30M rpadoB (3agaun
MOCTPOEHHUS ONTUMAIBHOTO IyTH MEX]y BEepIIMHAMU rpada, onpeneiaeHust KOJInyecTBa
pa3MuYHBIX MyTEH MEXAYy BEPIIMHAMH OPHUEHTHUPOBAHHOTO AaIlMKINYEeCKoro Trpada),
YMEHHE UCIOJIb30BaTh IEPEBbS MPU aHAJIN3€E U MTOCTPOCHUH KOJOB U JIJIs IPEACTaBICHUS
apu(MeTHYecKuX BBIPAXKCHHM, MPU PEIICHUH 3a7ad MOWCKAa M COPTHUPOBKH, YMEHHE
CTPOHUTH JIEPEBO WIPHI MO 33aJaHHOMY aJITOPUTMY, pa3padaThiBaTh W 0OOCHOBHIBATH
BBIUTPBILIHYIO CTPATETHIO UTPBL;

yMEHHE pa3padaThiBaTh U PEATN30BBIBATH B BUIE MPOTpaMM 0a30BbI€ aITOPUTMBI,
yMEHHE UCTOIb30BaTh B POrpaMMax JaHHbIE PA3IMYHbBIX TUIIOB C Y4ETOM OrpaHUYECHUN
Ha JIMana3oH WX BO3MOKHBIX 3HAYCHHH, TPUMEHATH MPH PEIICHUHU 3a7ad CTPYKTYPHI
JaHHBIX (CTIMCKH, CJIOBApH, CTEKU, OYEPEH, IEPEBbs), UCIIOIB30BaTh Oa30BBIC ONIEPAIUN
CO CTPYKTypaMU JIaHHBIX, IPUMEHSATh CTaHIaPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI JIJIs
00pabOTKKH YUCIOBBIX JAHHBIX M CMMBOJBHBIX CTPOK, MCIOJb30BaTh MPHU pa3padOTKe
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nporpamMm  OMONIMOTEKH MOANPOrpaMM, 3HATh (DYHKIIMOHAJbHBIE BO3MOKHOCTH
UHCTPYMEHTAIBHBIX CPEACTB Cpelbl pPa3pabOTKH, yMEHHE HCIOJIb30BaTh CPEICTBA
OTNAJKA TPOrpaMM B Cpele MNpOorpaMMUPOBAHUS, YMEHHE JOKYMEHTHPOBATH
IPOrpPaMMBl;

YMEHHE CO3/1aBaTh BeO-CTPAHUIIBL;

BJIaJICHUE OCHOBHBIMH CBEJCHUSMU O 0a3axX NaHHBIX, UX CTPYKType, CPEIACTBax
CO3/IaHUsI U pabOThl C HUMH, YMEHUE HCIIOJIH30BaTh TaOJIUYHBIC (PEISIIIMOHHBIC) Oa3bl
JAHHBIX (COCTaBIISATH 3alpoChl B 0a3ax MaHHBIX, BBHITIOJHSATH COPTHUPOBKY W TOHUCK
3amucel B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYIO 0a3y JAHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTUYECKUE MOJAETH [UIsl aHaIu3a
O0OBEKTOB U MPOIIECCOB: (POPMYIHMPOBATH 1EIb MOJIETUPOBAHUS, BBIMOIHATH aHAIHU3
pe3yNbTaTOB, MOJYYCHHBIX B XOJI€ MOJEIHPOBAHUS, OLIEHUBATH COOTBETCTBUE MOJCIHU
MOJICIUPYEMOMY OOBEKTY WJIM TPOIECCY, MPEACTaBIATh PE3yIbTaThl MOACIUPOBAHUS
B HaIJISIZITHOM BHJIE;

yMEHHUE OpraHU30BHIBAThH JuYHOe  HWH(OpPMAIMOHHOE IPOCTPAHCTBO
C HCIOJb30BAHUEM PA3JIMYHBIX CPEICTB IUGPOBBIX TEXHOJIOTHH, TOHUMaHUE
BO3MOXKHOCTEH  IU(PPOBBIX  CEPBUCOB  TOCYMAPCTBEHHBIX  yCIyT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHUMAaHUE OCHOBHBIX MPHUHIIMIOB pPabOThl, BO3MOXXHOCTEM W OrpaHUYCHHUS
MIPUMEHEHUS TEXHOJIOTHI NCKYCCTBEHHOT'O HHTEIIICKTA B PA3JIMIHBIX 00JIACTAX, HATHYNE
MPEACTABICHUM O Kpyre peniaeMbIX 3a7ad MAaIlMHHOTO OOydeHHs (paclo3HaBaHUS,
KJaccupuKalMd W MNPOTHO3UPOBAHMS) HAIMYME TPEACTaBICHUM 00 HCIOIB30BaHUU
UH(OPMAITMOHHBIX TEXHOJIOTHI B Pa3TMYHBIX MPOGECCHOHAIBHBIX cepax.
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10 KJIACC
HanmenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3zieiioB U TEM [IporpammHoOe conepxkanue
/11 4acoB o0ydJaronuxcs

y4eOHOT0 npeaMeTa

Pasznea 1. lIlndpoBasi rpaMoOTHOCTH

11

Kommbrorep —
YHUBEPCAIHHOE
YCTPOMCTBO 00pabOTKH
JTAHHBIX

6

TpeboBaHus TEXHUKU OC30MACHOCTH U
TUTHEHBI PU paboTe C KOMITbIOTEpaAMHU
U JPYTUMH KOMIIOHEHTaMH ITU()POBOTO
OKPYKCHHUS.

[TpuHIMIBI pAOOTH KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. APXUTEKTYpa
dbon Heiimana. [apsapockas
apxumexmypa. ABTOMaTH4YECKOE

BBITIOJIHCHHUC ITPOI'PaMMEI ITPOICCCOPOM.

OnepaTtuBHas, MOCTOSTHHAS U
J0JITOBpeMeHHas namsiTb. OOMeH
JIAaHHBIMH C IIOMOIIBIO IIIHH.
KoHTposuiepbl BHEITHUX YCTPOUCTB.
[IpstMO¥ OCTYIT K IAMSITH.
OCHOBHBIE TE€HJICHITUN Pa3BUTHSA
KOMITbIOTEPHBIX TEXHOJIOT .

AHaIu3UpOBaTh YCIOBUS
VCTIOJIb30BaHUS KOMITBIOTEPA U APYTHUX
JOCTYITHBIX KOMITOHEHTOB ITU(POBOTO
OKPY>KEHUS C TOYKU 3pEHUS TPEOOBaAHUIM
TEXHUKU 0€30MaCHOCTH U TUTHUEHBI.
OnuceIBaTh COCTaBHBIE YaCTH

U TIPUHIIUIIBI PAa0OTHl KOMITBIOTEPOB,
MOOMJIBHBIX YCTPOMCTB, KOMITBIOTEPHBIX
CHCTEM.

XapaKTepru30BaTh KOMITbIOTEPHI PA3HBIX
MTOKOJICHUM.

Hckatp B cetn IHTEpHET HHDOPMAITHIO
00 OTEYEeCTBEHHBIX CIEITUATHICTAX,
BHECIIMX BKJIAJl B PA3BUTHE
BBIYMCIIUTEIILHON TEXHUKH.

[IpuBOIUTH NTPUMEPHI,

! Kypcusom B cojiepKaHUU TEMATHYECKOTO MJIAHUPOBAHUS BhIIEIAETCS MaTepHall, KOTOPBIH He SBISETCS 0053aTe/bHBIM IIPY H3Y4EHUH U HE BXOJUT B COJEPKAHHUE IIPOMEKYTOYHON WK
WUTOTOBOW aTTECTAIINH 10 TIPEIMETY.
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[TapayieapHbIC BEIYUCIICHHS.
MHoronponeccopHbI€ CUCTEMBI.
CynepkomnbroTepsl. Pacnipenenénnpie
BBIYHCIIUTEILHBIC CUCTEMBI M 00paboTKa
OOJIBIINX JaHHBIX. MOOUIBHBIE

I (QPOBBIC YCTPOMCTBA M KX POJIb

B KOMMYHHUKaIUsIX. BcTpoeHHbIe
KOMITBIOTEPBl. MUKPOKOHTPOJLIEPHI.
Po6oTn3npoBaHHbIE TPOU3BOICTBA

MOATBEPKAAIOIINE TCHACHIIUHA PA3BUTHS
BBIYHCIIUTEILHOW TEXHUKH.

[TosCHATH CyITHOCTH NapaIeIbHBIX
BblYMcieHud. [IpuBoIUTh NpUMEPHI
3a7a4, JJIsl PEIIEHUS] KOTOPBIX
MIPUMEHSIOTCS CYTIEPKOMITBIOTEPHBIE
TE€XHOJIOTUY WA TEXHOJIOTUH
pacnpenenEHHBIX BBIYUCICHUM.
XapakTepu3oBaTh pOOOTU3UPOBAHHBIC
IPOU3BOJICTBA, MOOWIbHBIC IU(PPOBBIE
YCTPOKCTBA U UX POJIb B KOMMYHHKAIMAX

1.2

[Iporpammuoe
obecrieueHue

[IporpammHoe obecrieueHue
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl mporpaMmMHOroO
o0OecrieueHus U UX Ha3HAUYCHUE.
Oco0eHHOCTH TTPOTPAMMHOTO
oOecrieueHust MOOMJIbHBIX YCTPOMCTB.
[TapannenbHOE IPOrpaMMHUPOBAHUE.
CucTteMHOE MporpaMMHOE 0OeCTIeYeHHE.
OrnepalluOHHbBIE CUCTEMBI. Y THIIUTHI.
HpaitBepsl ycTporcTB. MHCTAILTSIIAS

U JICUHCTAILISALIUS IPOTrPAMMHOTO
o0ecreveHus .

daitnoBbie cucteMsbl. [[puHIUIIBI
pa3MenieHus 1 UMeHOBaHus (hailsioB

B JI0JITOBpeMeHHOM naMsTu. [11a6imoHb1
JUTS1 OMMCAHUs Tpynn (aityios.

Pabotats ¢ rpadguueckum uHTEpdeiicom
oneparmonHoi cucremsl (OC),
CTaHAAPTHBIMU U CITy>KEOHBIMHU
NIPUIIOKEHUSAMU, (PaiIOBBIMU
MEHEe[KEepaMH.

CoOTHOCUTD BUIBI JTUTICH3UN

Ha UCIOJIb30BaHUE MPOTPAMMHOTO
o0ecreyeHus U opsJI0K €ro
MCTIONIb30BaHUS M PACIIPOCTPaHEHUSI.
[TpuBOANTH TPUMEPHI TPOTIPUETAPHOTO
¥ CBOOOJHOTO MPOrPaMMHOTO
obecrieueHus, peTHa3HAYCHHOTO

JUTS PEIICHUsI OTHUX U TEX XKe 3a7ad.
Ha3biBaTh OCHOBHBIC TPABOHAPYIIICHUS,
UMEIOIIIE MECTO B 00JIaCTH
MCIIOJIb30BaHUs IPOTPaMMHOTO
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3akoHOIaTEILCTBO Poccuiickoi
®depnepanuu B 001aCTH IPOTPAMMHOTO
obecnieueHus. JluneH3upopanue
MPOTrPaMMHOTr0 00ecTieUeHUs U
udpoBeIX pecypcoB. [IponpuerapHoe u
CBOOOTHOE MPOTPaMMHOE 00eCTICUCHHE.
Kommepueckoe 1 HeKOMMEpPYECKOe
HCIOJIb30BaHUE MPOTrPaMMHOTO
obOecrieueHus: U HUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTb, yCTaHABIMBaEMAasI
3aKOHOJ1aTeIbCTBOM Poccuiickoit
denepanyiu 3a HEMMPABOMEPHOE
HCIOJIb30BaHKE MPOTrPaMMHOTO
oOecrieueHus U IUPPOBBIX PECYPCOB

oOecIieueHus, 1 OTBETCTBEHHOCTD
3a HHX, IPETyCMOTPECHHYO
3aKOHOAATEeJILCTBOM PD.
Hpaxkmuueckue padomui*:

1. Uucmannsayus u deuncmanisayust
npozpamm

1.3. | KommeroTepHbIe ceTH

[IpyuHIMIBI TOCTPOEHUS U aninapaTHbIC
KOMIOHEHTBI KOMITBIOTEPHBIX CETEH.
CereBble nmpoTokoiibl. CeTb THTEpHET.
Anpecanus B cety UHTEpHET.
[Iporoko:st creka TCP/IP.

CucremMa TOMEHHBIX UMEH.
Paznenenue |IP-cetu na noacerun

C MMOMOIIBI0 MacoK nojicerei. CeTeBoe
aqMuHUCcTpUpoBanue. [lomydyenne
JTAHHBIX O CETEBBIX HACTPOMKaX
KoMmmbioTepa. [IpoBepka Hanuuus CBs3U

[TosicHATh MPUHLIKIIBI TOCTPOEHUS
KOMITBIOTEPHBIX CETEN.

BrisiBnsTh 00111€€ U pa3nuyus

B OpraHU3alMH JIOKAJIbHBIX U
rJ100aJIbHBIX KOMIIBIOTEPHBIX CETEH.
[IpuBOAUTH MPUMEPHI MPOTOKOJIOB
crexa TCP/IP ¢ onpenenéHapiMu
(yHKIMAMU.

Hcnonp3oBaTh Macku MojiceTen

115 pazouenus |P-cetu na moaceru.
[IpumeHnsTs IpOrpaMMHOE

pennaraemsiii B nporpamMme o HHGpOpMaTHKe NepeueHb NPAKTHYECKUX PaboT SABIISETCS PEKOMEH IATENbHBIM, YIUTEb JICIAET BHIOOD IPOBEIEHHS IPAKTUIECKUX PAbOT.

25




denepanbHas padouas nporpamma | Madopmatrka. 10-11 xmaccel (yriayOa&HHbBIH ypOBEHb)

c y31oM cetu. OmnpeneneHue Mapupyra
JIBUKCHHUSI TIAKETOB.

Bunb! nestenbHocTr B cetr IHTEpHET.
Cepsucsl nTepHerTa.
["eonndopMamOHHbIE CUCTEMBI.
['eonokanoHHbBIE CEPBUCHI PEATEHOTO
BpEMEHH (HapUMep, JTOKAITIs
MOOUIIbHBIX TEJIEPOHOB, ONIPEICIICHUE
3arpyK€HHOCTH aBTOMAarucTpaieii),
UHTEPHET-TOPTOBJIsL, OPOHUPOBAaHUE
OUJIETOB U TOCTUHMUII.
['ocynapcTBEHHBIE ANEKTPOHHBIE
cepBUCHI U yciyrd. ColalibHbIe CeTH —
OpraHu3aIys KOJUIEKTHBHOTO
B3aMMOJICHCTBHS U 0OMEHA JaHHBIMHU.
CeTeBoil ATUKET: paBUiIa MOBEACHUS

B KubOeprpoctpanctse. [Ipodiaema
HOJUTMHHOCTH TOTY4YEHHON
uHpopMaruu. OTKpHITHIE
o0Opa3oBaTeibHbIE PECYPCHI

oOecrieueHune sl TPOBEPKHU
PaboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomot:

1. Cemesgoe aomunucmpuposanue

14

Nudopmanmronnas
0€301acHOCTh

TexHOTeHHBIE U PKOHOMUYECKHE
yTPO3bl, CBA3AHHBIE C UCIIOJIb30BAHUEM
uHGOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TexHoJoTHuit. O01IKe MPOOIEMbI 3aIIUThHI
uHpopmaIuu 1 HHPOPMAITMOHHON
6e3onacHoctu. CpeacTBa 3amuThl
uH(pOpPMaIlMU B KOMITBIOTEPAX,

XapakTepu30oBaTh CyIIHOCTb NOHATHN
«MH(pOpMAaIMOHHAsE 0€30MTaCHOCThY,
«3anmTa HHPOpMaIumny.
®opmynupoBaTH OCHOBHEIE TIPAaBHJIA
uH(OPMAITMOHHON OE30TTaCHOCTH.
AHanM3upoOBaTh 3aKOHOIATENILHYIO
0a3y, Kacarouryrocst ”HpOpMaIMOHHON
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KOMIIBIOTEPHBIX CETIX

Y aBTOMAaTHU3UPOBAHHBIX
UH(GOPMAIIMOHHBIX CUCTEMAX.
[IpaBoBOE oOecrnieueHue
uH(GOPMAIIMOHHON O€30MaCHOCTH.
DnexmporHas yupposas noOnucy,
cepmuuyuposanHvle caimol U
OOKYMeHMmbL.

[IpenoTBpamieHue
HECaHKIIMOHUPOBAHHOI'O JOCTyTa

K JJUYHOW KOH(PHUIECHIIHMAIBHON
uH(bOopMaIuu, XpaHsencs

Ha IEPCOHAIIBHOM KOMIIBIOTEPE,
MOOMJIBHBIX YCTPOUCTBAX.
Bpenonocnoe nporpaMmmHoe
oOecrieyeHue 1 crocoObl 0OPbOBI ¢ HUM.
AHTHUBHUPYCHBIC IPOTPAMMBEI.
Opranu3aius JUYHOTO apX1Ba
uHpopMaluu. PezepBHoe KonupoBaHUeE.
[TaponbHas 3ammra apxuBa.
[udposanne nanHbIX. CUMMETPHYHBIC
¥ HECUMMETPHUYHBIE MUPHI.

[udps! mpocToii 3aMEHBI.

[udp Lezaps. [Hudp Buxenepa.
Anroputm mmdpoBarus RSA.
Cmezanoepagus

0€30MacHOCTH.

[IpuMeHATh cpeAcTBa 3alTUTHI
uHpopManu: 6paHaMay3pHI,
AHTUBUPYCHBIE TPOTPAMMBI,
napoJIMpPOBaHKE U apXUBUPOBAHUE,
mudpoBaHue.

[IpenorBpamars
HECaHKIIMOHUPOBAHHBIN JOCTYTI
K JTUYHOU KOH(HICHIIMATIBHON
uH(popMaIuu, XpaHsueics

Ha MePCOHAILHOM KOMIIBIOTEPE,
MOOWMIIBHBIX YCTPOUCTBAX.
Ilpakmuueckue pabomoi:

1. Aumueupycnule npocpammeoi.
2. lllugposanue oanHwvix

Hroro no pazgeny
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Pa3nen 2. TeopeTudyeckue 0CHOBbI MH(POPMATHKH

2.1 | IlpencraBnenue
uHdOopMaIuu
B KOMITBIOTEPE

19

Nudopmarus, naHabIe ¥ 3HAHMSL.
NudopmanionHbie mporecchl

B IIPUpPOJIE, TEXHUKE U OOIIECTBE.
HernpeprbiBHbBIE U TUCKPETHBIE
BEJTMYMHBI ¥ CUTHAIIBL. HeoOxomumocTh
JTUCKPETU3ANH HHPOPMAIIHH,
MpeIHA3HAYCHHOM JIJIs1 XpaHEHU,
nepeaadr 1 00padoTKH B U(POBBIX
CUCTEMAX.

JIBOoM4HOE KOJUPOBAHHUE.
PaBHOMEpHBIE 1 HEpaBHOMEPHBIC KOJIHI.
JlekomupoBaHue COOOIIEHUH,
3aIMMCAHHBIX C ITOMOIIIBIO
HEpPaBHOMEPHBIX KO/I0B. Y cioBue daHo.
[TocTpoenune ogHO3HAYHO
JIEKOIUPYEMBIX KOJOB C OMOIIIbIO
nepesa. I pagh An.A. Mapkosa. Enunauiipi
WU3MEPCHUsSI KOJIMYeCTBA HH(OpMaIHy.
AnhaBUTHBIN MTOXO] K OIICHKE
KOJIM4eCTBa HH(POPMAIIHH.

Cucrtemsl cuucienus. Pa3pépryras
3aMKCh MEJIbIX U JPOOHBIX YHCEIT

B MTO3UIIMOHHOM CHUCTEME CUHCIICHUSI.
CBoiicTBa MO3UIIMOHHOM 3aMUCH YHUCIIA:
KOJIMYECTBO LU(]p B 3amKUCH, MPU3HAK
JIETMMOCTH YKMCJia Ha OCHOBaHUE

[ToACHATB CYyIIHOCTD NTOHATUN
«HGOPMALIHS, «TAHHBICY», «3HAHUSD.
Pematp 3amaun Ha u3MepeHne
uH(popMaIuu, 3aKIF0YEHHON B TEKCTE,
C O3UIMU al(PaBUTHOTO MOIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSITHOCTH MOSIBJICHUS CAMBOJIOB

B TEKCTE).

[TosicHATH HEOOXOAUMOCTH U CYIIIHOCTh
JTUCKPETU3ALNY TIPU XPAHECHHH,
nepeaadye U 00paboTKe JaHHBIX

C IOMOIIBKO KOMIIBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HepaBHOMEPHBIX K0A0B. KomupoBath
U JIEKOJIMPOBATh COOOIICHUS

C UCTI0JIb30BAaHUEM PABHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJIOB.

Ctpouth npeduKCHBIE KOJIBI.
KnaccuduimpoBars cuctembl
CUUCIICHHUS.

BrINosHATE CpaBHEHHE YHCEII,
3alMCaHHbBIX B IBOUYHOM,
BOCBMEPHUYHOW U IIECTHAAUATEPUIHON
CHUCTEMAX CUUCIICHUSI.

OcyecTBIATh EPEBOJT YUCET MEKITY
JIBONYHOM, BOCBMEPUYHOU
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CUCTEMBI CUUCIICHUS. AJIITOPUTM
nepeBo/ia 1eoro yucia u3 P-uunoi
CUCTEMBI CUUCJIEHUS B IECITUYHYIO.
AJNTropuTM nepeBoaa KOHeUHoU P-nuHoi
JIpo0H B JECATUUHYIO. AJITOPUTM
MIEpEBO/Ia LEJIOTO YUCia U3 IECATUIHOM
CUCTEMBbI CuucieHus B P-uunyio.
[lepeBoa KOHEUHOM IECATUYHOMN JPOOH
B P-nunyto. /[BonuHas, BocbMepuyHas
Y IIECTHA/IATEepUYHAS] CUCTEMBI
CUMCJIEHUS, CBSI3b MEXITY HUMMU.
Apudmernueckue onepanuu

B MIO3ULIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasnosewiennas cucmema
cuucnenus. /lgouuno-oecaimuynas
cucmema CUuUCeHus.

Koauposanne tekctoB. Konnposka
ASCII. OnHoGalTHBIE KOAUPOBKH.
Crangapt UNICODE.

Koauposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00BEMA TEKCTOBBIX
COOOIICHUH.

Koauposanwne nzobpaxkennii. OrieHka
MH(OPMAIMOHHOTO 00bEMaA
rpaduyecKuX JaHHBIX TIPU 3aJJaHHBIX
pa3perieHny u TITyOrnHe KOJUPOBaHUS
uBera. [{BeToBbie Mmoaenu. BektopHoe

Y HIECTHAALATEPUYHON CUCTEMAaMU
CUHCIICHUSI.

BhINOAHATE CllOXKEHUE U BEIUUTAHUE
YHCell, 3alMCaHHBIX B JBOMYHOM,
BOCBMEPUYHON U NIECTHAALATEPUIHON
CUCTEMaX CUUCIICHUSI.

Ocy1ecTBIATh KOAUPOBAHNUE TEKCTOBOM
uH(pOpMaIU C TOMOUIBIO
KOJIMPOBOYHBIX TAOJIHII.

Omnpenenats HHPOPMALIMOHHBII 00BEM
TEKCTOBBIX COOOILIEHUM B pa3HbIX
KOAMPOBKAX.

Bpruucasars pasMep HBETOBOM NaJIUTPhI
10 3HAYEHUIO OMTOBOM TITyOMHBI 1IBETA.
Ompenenarts pazMepsl rpaduIecKux
(haiiyIoB MPY U3BECTHBIX PA3PEILICHUN U
rIIyOMHE KOJAUPOBAHUS LIBETA.
Boruucnsats nHGOpMaIMOHHBIN 00BEM
M (pOBOI 3BYKO3AMKCH 10 HACTOTE
JTUCKPETU3AINH, TTTyOUHE KOTUPOBAHUS
Y BPEMEHHU 3aIHCH.

Ilpakmuueckue padomot:

1. Jluckpemusayus epagpuueckotii
ungopmayuu.

2. Jluckpemu3zayus 36yK0801U
ungopmayuu
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koaupoBanue. Dopmatel rpadudecKux
¢aitnos. Tpéxmepnas rpaduxka.
®pakranpHas rpaduka.

KoaupoBanue 3Byka. Ouenka
UH(POPMALIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX MU 33JaHHBIX YAaCTOTE
JTUCKPETH3AINH U Pa3psIIHOCTH
KOJMPOBaHUS

2.2

OcHOBBI aJIreOpbI
JIOTUKA

14

Aunre6pa noruku. [Tonsitue
BbICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmbl (mpenukatsl). KBaHTOPHI
CYILIECTBOBAHUSI U BCEOOITHOCTH.
Jlornueckue oneparuu. TaGauIbI
UCTUHHOCTHU. JIOrnyeckue BoIpaKeHus.
Jlormueckue ToxaecTna.
JIoka3aTenbCTBO JIOTHYECKHUX TOKIECTB
C NOMOILLIO TAOJIUI] UICTUHHOCTH.
Jlornueckue onepanuu U onepanuu
HaJl MHOYKECTBaMHU.

3aKoHbI anreOphl JTOTUKH.
OKBUBAJICHTHbIE PE0Opa30BaHUs
JIOTUYECKUX BBIpAKEHUU. Jlornueckue
YpaBHEHUS U CUCTEMbl YPaBHCHHUIA.
Jlornyeckue QyHKIMU. 3aBUCUMOCTh
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
GyHKIMIA OT KOJTUYECTBA apTyMEHTOB.
[TonHbIE CHUCTEMBI TOTUYECKUX

[TpuBOIUTE TPUMEPHI DTIEMEHTAPHBIX

U COCTaBHBIX BbICKa3bIBaHUII.
Pa3nuuathk BICKa3bIBAHMS U PEAUKATHI.
VY cTaHaBIMBATH CBSI3b MEKIY alIreOpoit
JIOTUKH U TEOPUEN MHOKECTB.
BobruncnsaTe 3HaU€HUS TOTMYECKUX
BBIPAKEHHUI C JJIOTUYECKUMHU
ornepanusIMu KOHbIOHKIUH,
TU3BIOHKIINH, MTHBEPCUH, UIMILTUKALINY,
HKBUBAJICHLIUU.

[IpoBoauTh aHaIN3 TAOJIULl HCTUHHOCTH.
Crtpoutb TabIUIBI UICTUHHOCTH
JIOTUYECKUX BBIPAKEHUU.
OcCy11eCTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTHYECKUX
BBIPKEHUI C UCIIOJIb30BAHUEM 3aKOHOB
anreOphl JIOTUKH.

Ocy1ecTBIATh IOCTPOCHUE
JIOTUYECKOTO BBIPAXKEHUS C JAHHOU
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GyHKUIUH.

Kanonmnueckue Gpopmbl TOrmuecKux
BbIpaxkeHu. COBEPILICHHBIC
JN3bIOHKTUBHBIE U KOHbIOHKTUBHbBIE
HOpMaJbHbIE (POPMBI, ATTOPUTMBI UX
MOCTPOEHUS 1O Ta0IUIE UCTUHHOCTH.
Jlornueckue 3EMEHTHI B COCTaBe
koMmbroTepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JJOTHYECKHUX
AJIEMEHTAaX MO 3aJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIUCh JJOTUYECKOTO
BBIPAXKEHUS 110 JJOTHYECKOUN CXEME.
Mukpocxemvl u mexHon02UA ux
npou3B00Ccmea

Ta0IUIeH HCTUHHOCTH U €T0
yIpPOLIEHUE.

Pemate npocTtbie JIOorn4ecKue
YPaBHEHUSI U CUCTEMbI ypaBHCHU.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATB yCTPOMCTBO CyMMaTOpa

U TpUrrepa.

3anuchIBaTh JIOTHYECKOE BEIPAKCHUE
I10 JIOTHYECKOU CXEME.

CTpouTh cXeMbl Ha TOTHUECKUX
3JIEMEHTAaX M0 3aIaHHOMY JIOTHYECKOMY
BBIPAKCHHUIO.

IlIpaxmuueckue padbomoi:

1. [locmpoenue u ananuz mabauy
UCMUHHOCMU 8 MADIUYHOM NPOYeccope

2.3

Kommnprorepnas
apudmernka

IIpencraBiieHre NEIBIX YUCEIT B TAMSITH
KOMIIbIOTEPA. OTPaHUYEHHOCTD
JIAana3oHa Yucel Mpy OrpaHUuYCHUN
KOJINYeCTBA pa3psanoB. [lepenonnenune
pa3psAaHOM CeTKU. be33HakoBbIE U
3HAKOBBIC JIAHHBIE. 3HAKOBBIN OUT.
JIBOMYHBIN JOMOJTHUTEIBHBIN KOJI
OTPULATEIILHBIX YUCE.

[ToOGuTOBBIE TOTUUECKHUE OTICPALIUH.
Jlormueckwii, apupmMeTHIECKUl U
nuknnaecku capuru. udposanue

[Tony4dats BHyTpEHHEE IPEACTABICHUE
LEJIBIX U BEIIECTBEHHBIX YHCEI

B IIaMSITH KOMITbIOTEPA; ONPEAEIATh
10 BHYTPEHHEMY KOy 3HAYEHHUE YHCIIA.
XapakTepu3oBaTh 0€33HAKOBHIC U
3HAKOBBIE JJaHHBIC.

[TosCHATH MOPSIAOK BHITTOJTHEHUS
apu(pMETUYECKUX ONIEPALIMHA C LETBIMU
Y BEIIECTBEHHBIMU YUCIIAMH

B IIPOLIECCOPE.

[IpuMeHATh TOOUTOBBIE JTOTUYECKHE
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C IIOMOIIIbIO MOOUTOBOM ONEpauu
«uckimovaromee NJIN».

[IpencraBieHne BENECTBEHHBIX YUCEI

B IaMSATH KOMIBIOTEpA. 3HAYaIlasi YaCTh
U TIOpAJIOK yKcia. JlnanazoH 3HaueHu
BellleCTBEHHbIX unced. [IpobieMbl
XPAaHEHUsI BEIIECTBEHHBIX YHCEIL,
CBSI3aHHBIE C OTPAHUYEHUEM KOJINYECTBA
pa3psa0B. BeimonHeHne onepanuii

C BEIIIECTBEHHBIMU YHUCIIAMH,
HAKOIJIEHUE OIIMOOK MPU BBIYUCICHUSAX

orepanuu.
XapakTepu3oBaTh PeACTaBICHUE

U XpaHEHUE B NaMsATU KOMITbIOTEpa
BEILIECTBEHHBIX YHCEIL.

[TosICHATH NPUYMHBI HAKOTIICHUS
OIIUOOK MPH BBIUUCICHUSAX

C BEUIECTBEHHBIMU YHCIIAMHU.
Ilpakmuueckue padbomuwi:

1. M3yuenue nopaspsaono2o MawuHHo20
npeoCcmaeseHus Yeavix U 6euecmeeHHbLX
yucern

Hroro no pazgeny

40

Pa3znes 3. AiroputMbI M IPOrpaMMHUPOBaAHHE

3.1

Bsenenue
B POrpaMMHUPOBAHUE

16

Ornpenenenne BO3MOKHBIX pE3yJIbTATOB
paboThl IPOCTENIINX aJITOPUTMOB
YIOPaBJICHUS UCIIOTHUTEISIMU U
BBIYMCIIUTENBbHBIX aJTOPUTMOB.
Onpenenenne UCXOAHBIX JaHHBIX,

IIPU KOTOPBIX aJITOPUTM MOXKET JaTh
TpeOyeMblil pe3yJsbTar.

Draribl pelieHys 3a/1a4 Ha KOMITBIOTEPE.
HNHcTpyMEeHTaIBHBIE CPENCTBA:
TPaHCJISTOP, OTIAAYHK,
npoduiupoBurK. Komnusmus

Y MHTEPIpETalns MPOTrpaMM.
BupryanpHble MallvHBI.
WuTerpupoBanHas cpena pa3pabOTKH.

BoIcHATB pe3ynibTat padoThl
aNropuT™Ma JUIsl UCIIOJIHUTEIS

IPU 33JaHHBIX UCXOJHBIX JaHHBIX,
ONPENEIATh BO3MOXKHBIE HCXO/IHbBIE
JAHHBIE JIJIS1 U3BECTHOIO pe3yibTaTa.
[IpuBOAUTE MPHUMEPHI AITOPUTMOB,
coZiepKaluX NOCJIeT0BaTEIbHbBIE,
BETBSIIMECS U HIUKIMYECKHE CTPYKTYPBHI.
AHaJIM3UPOBATH IUKIINYECKUE
AJITOPUTMBI J1J11 UCTIOJTHUTEIIS.
BoiaensTe sTamnsl peieHus 3a1aqu
Ha KOMITbIOTEpE.

[TosICHATB CYIIHOCTh BBIEIEHHBIX
JTaroB.
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MeTonbl OTIAAKU MIPOTpamM.
Hcnonb3oBaHue TPACCUPOBOYHBIX
Tabnuil. OTIaA0YHBIN BBIBO/I.
[TomraroBoe BBIMOJHEHUE TPOTPAMMBI.
Touku octa”oBa. [IpocmoTp 3HaUCHUI
MIEPEMEHHBIX.

A3bik nporpammupoBanus (Python,
Java, C++, C#). Tumsl JaHHBIX:
I1€JI0YNCIICHHBIC, BEIICCTBCHHBIC,
CUMBOJIbHBIC, JIOTHYECKHE. BeTBienus.

CnoxHnbie ycnoBus. LIuKIbI ¢ ycioBUEM.

[{MKJIBI IO IEPEMEHHOM.
B3anMo3aMeHs1eMOCTb pa3InyHbIX
BUJIOB IMKJIOB. MIHBapuaHT 1uKJa.
CocraBneHue IUKIIA C UCTI0JIb30BaHUEM
3apaHee OINPEeNEeIEHHOTO NHBApUAaHTa
LUKJIA.

JIoKyMeHTHpOBaHUE POTrPaMM.
Hcnonp30BaHnEe KOMMEHTAPHUEB.
[ToaroToBka onucaHus MpPOrpaMMbl

Y UHCTPYKIIMH JIJIs1 TOJIb30BATENS.
ANropuTMbI 00pabOTKH HATYpPaTbHBIX
YUCEJI, 3aMMCAHHBIX B TO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3aIliCU YKCTIa Ha OTHEIbHbBIE IIU(PBI,
HAaXO0KJEHUE CYMMBI U ITPOU3BEIACHUS
u@p, HaX0XkKIEHNE MAKCUMaJIbHON

OTnaxuBaTh MPOTPAMMBI C TIOMOIITHIO
TPaCCUPOBOYHBIX TaOIHUIL

U C UCTOJIb30BaHUEM BO3MOKHOCTEH
OTJIAYHMKa CPEABI MPOTPAMMHUPOBAHUSI.
CocTaBisTh IOKYMEHTAIUIO

Ha TIPOTPaMMY.

Pa3pabatbiBaTh U peaqn30BbIBATH

Ha S3BIKE MPOTPAMMUPOBAHUS
aIropuTMbl 0OPAOOTKH IIEJIBIX YUCET,
B TOM YHCJIE IEpeOOPHBIE AITOPUTMBI.
Pa3pabatbeiBaTh nporpamMmsl

JU1s1 00paOOTKM JAHHBIX, XPAHSIITNXCS
B TEKCTOBBIX (paiiiax.

Ilpaxkmuueckue padomul:

1. Buioenenue u oopabomka yughp
Yeno2o YUcia 8 pasiuyHblx CUCEMAX
CUUCTIEHUSL C UCNONb308AHUEM ONEPaYUli
YenoyUCIeHHOU apu@dMemuKuU.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OaHHBIX, XPAHAUSUXCSL

6 Qaiinax
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(MUHUMAaNBHOW ) HUPPHI.
Haxoxaenue BceX mpOCThIX YHCET

B 3aJaHHOM Juama3oHe. [Ipencrabienue
4uCIia B BUIe HA00pa MPOCTHIX
COMHOXHUTEJEH. AITOPUTM OBICTPOTO
BO3BE/ICHHS B CTCTICHb.

O6paboTka TaHHBIX, XPAHSAIITAXCS

B (haitnax. TekcTOBbIC M TBONYHBIC
daiinbl. DaiioBble IEPEMEHHBIC
(daitnoBble ykazarenn). UreHue

u3 (paiina. 3anuch B Gaiin

3.2

BcriomorarenbHbIE
aJITOPUTMBI

Pa3Ouenue 3amaun Ha MOoA3a1a4H.
[TonmporpaMmsl (IpoLeaypsl U
bynkuun). Pexypcusi. PexkypcuBHbie
00BeKTHI ((hpakTainsl). PekypcuBHbie
MpoLeIypbl U GYHKITUU.
Hcnonb3oBanue cTeka AJig OpraHu3aluuu
PEKYPCUBHBIX BBI30BOB.
Hcnons3oBaHne CTaHIAPTHON
OMOIMOTEKH A3bIKA IPOrPAMMHUPOBAHUSI.
[Tonkmrouenme ONMOINOTEK
MOANPOTPaMM CTOPOHHUX
npousBoauTenen. MoayIbHbIN PUHLIMUIT
MIOCTPOEHUS TPOrpamMmm

Pa30uBaTh 3a1auy Ha MoA3aAa4u.

O opMIATh JIOTUYECKU LETOCTHBIE
WM MOBTOPsItoLuecs: (parMeHTh
IPOrpaMMbl B BUJI€ MOAIPOrPAMM.
ITosCHATB CYIIHOCTH PEKYPCUBHOI'O
anropuTMa.

Haxonutb pekypcuBHbIE 0OBEKTHI

B OKPYKaIOIllEM MUpE.

Omnpenendarb pe3yiabTaT padoThl
IIPOCTOTO PEKYPCUBHOTO aJIrOPUTMA.
Hcnons30Bath cTaHAapTHHIE
OMOIMOTEKU MOANPOTPAMM SI3bIKA
IPOrpaMMHPOBaHUs, OMOIHMOTEKH
CTOPOHHHUX MPOU3BOIUTEIIEH.
[IpuMeHATH MOYIBHBIN TPUHLIUIT
pu pa3paboTKe MPOrpamMmm.
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Ilpakmuueckue padomot:

1. Hcnonvzosanue noonpoepamm
CMAaHOapmuou OubIUOMeKU A3bIKA
NPOCPAMMUPOBAHUAL.

2. Pazpabomxka noonpozpamm.

3. Pekypcugnvie noonpozpammol.

4. Mooynvublil npuHyun NOCMpoeHuUs
npocpamm

3.3

YuciaeHHbIE METOIBI

Yucnenasle MeTOabpl. TOUHOE U
NPUOJIMKEHHOE pELICHUS 3a/1auu.
UucreHHble METO/IbI PEIIeHUs
YpaBHEHUM: METO/1 repedopa, METOT
MOJIOBUHHOTO JienieHust. [Ipubmkénnoe
BBIYHCIICHUE JIJTUH KPUBBIX.
Brruucnenue miomaaei puryp ¢
MIOMOILBIO YUCIIEHHBIX METOJI0B (METOA
MPSIMOYTOJIBHUKOB, METO/ Tpamneui).
[Touck Makcumyma (MHHIMYMa)
GbyHKIMM OJTHOM MepeMEHHON METOI0M
MOJIOBUHHOT'O JIECJICHHUSI

[TosicHATH IPUHITUTIBEI PAOOTHI
YHCIIEHHBIX METOJIOB, Pa3HUILY
MEX Y TOYHBIM U IPUOIKEHHBIM
PEIICHUSIMHU BEIYHCIIATETBHBIX
3ajad.

Pa3zpabatbeiBaTh 1 OTIQKUBATH
IPOrpaMMBI, peaTu3yIOIIne
YUCJICHHBIE METO/IbI PEIICHUS
ypaBHEHUH, NPUOIKEHHOE
BBIYHCIICHUE JITTMH KPUBBIX

¥ 1iotmajei Guryp, IouCK MaKCuMymMma
(MuHUMYMa) QYHKIIUU OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomol:

1. Yucnennoe pewsenue ypagneHu.
2. Ilpubnudsicénnoe svruucierue OUH
Kpugwix u niowaoeu guayp.

3. Ilouck maxcumyma (Munumyma)

dyrryuu
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3.4 | AnropuT™b1 00paboTKH S) O6paboTKa CHUMBOJIBHBIX JaHHBIX. Hcnonp30BaTh BCTPOEHHBIE (DYHKITHH
CUMBOJIBHBIX JaHHBIX Berpoennbie pyHKINU s3bIKA SI3BIKA TTPOTPAMMHUPOBAHUS

IPOrpaMMHUPOBAHUS JIJIs1 00pabOTKH 11 00paObOTKH CUMBOJIBHBIX CTPOK.

CHUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabatpiBaTh U OTIAKUBATH

00pabOTKU CHMBOJIBHBIX CTPOK: IPOTPAMMBI, PEATU3YIOITUE TUTTOBBIC

MOICYET KOJTMYECTBA MOSIBIICHUN AITOPUTMBI 00PAOOTKH CHMBOJIBHBIX

CHUMBOJIA B CTPOKE, pa30MeHUE CTPOKU JTAaHHBIX Ha BEIOPAHHOM SI3BIKE

Ha CJIOBA 10 MPOOETHHBIM CHMBOJIAM, IPOTrPaMMHPOBAHUSI.

MOUCK MOJICTPOKH BHYTPH JTaHHOU [IpeoGpazoBbiBaTH YnCIa

CTPOKH, 3aMeHa HalJICHHOW MOJICTPOKH | B CHMBOJIBHYIO CTPOKY B 0OpaTHO.

Ha JPYTYIO CTpOKy. ['eneparms Bcex Ilpakmuueckue pabomoi:

CJIOB B HEKOTOPOM aJi(haBUTE, 1. Ilocumeonvuas obpabomka cmpok.

YAOBIIETBOPSIONINX 3aJaHHBIM 2. Obpabomka cmpok

orpannueHusAM. [IpeobpazoBanue uncna | ¢ ucnonwvzosanuem QyHKyui

B CHMBOJIbHYIO CTPOKY U 00paTHO CMAaHOapmMHoOU OUbIUOMEKU A3bIKA
NPOCPAMMUPOBAHUSL.
3. I'enepayus écex cnos,
Y00871em8opAOUUX 3A0AHHOMY
YCIO08UIO

3.5 | AnropuTmBI 00paboTKH 10 MaccuBbl ¥ IOCIIEI0BATEIIBHOCTH [TpuBOIUTH TPUMEPHI OTHOMEPHBIX

MaCCHUBOB

yrcel. Beraucinenue 0000 EHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MacCUBa
WJIK YU CIIOBOM MOCJIEI0BATCIIbHOCTH
(CyMMBbl, IPOU3BEACHHUS], CPETHETO
apu(hMETHIECKOT0, MUHIMAJIbLHOTO
1 MaKCHUMaJIbHOTO 3JICMEHTOB,
KOJINYECTBA DJIEMEHTOB,

Y IBYMEPHBIX MaCCUBOB.
[IpuBOaUTE IpUMEpHI 3a1a4

13 TTIOBCEIHCBHOMU YKM3HHU,
IIPEAIIONATratoLIMX UCIIOIb30BaAHUE
MaCCHUBOB.

Pa3pabatbiBaTh 1 OTIIQXKUBATH
IIPOrpaMMBbl, pEAIU3YIOLIME TUIIOBBIE
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YAOBIIETBOPSIONIUX 33JaHHOMY
yCI0BUI0). JIMHEWHBIN TOUCK
3aJIaHHOTO 3HAYEHHUS B MACCHBE.
CopTHupoBKa 0OTHOMEPHOTO MAaCCHBA.
[IpocTbie METOIbI COPTUPOBKHU
(MeToa my3bIpbKa, METOJ1 BEIOOPA,
COPTHPOBKA BCTaBKaMHu).
CopTHpOBKa CIUSHHUEM.

beicTpas copTupoBKa MaccuBa
(anroput™m QuickSort).

JIBOWYHBIN IOUCK B OTCOPTUPOBAHHOM
MacCHBE.

JIByMepHbIe MacCUBBI (MATPHIIBI).
AnropuTMbI 00pabOTKH ABYMEPHBIX
MaCCHBOB: 3aII0THEHUE JBYMEPHOTO
YHCJIOBOTO MaCCHBa I10 33JIaHHBIM
npaBujIaM, TIOUCK DJIEMEHTA

B JIBYMEPHOM MAacCCHBE,

BBIYHCIICHHE MaKCUMyMa (MUHUMYMa)
¥ CYyMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, MePECTaHOBKA CTPOK

Y CTOJIOIIOB IBYMEPHOT'O MacCHBa.
Paszpabomra npoepamm ons pewrenus
NpOCMbIX 3a0a4 AHAIU3A OAHHBLX
(ouucmra oannvix, knaccugurayus,
aHaIU3 OMKIOHEHUIL)

QJITOPUTMBI 00PaOOTKH OTHOMEPHBIX
¥ IByMEPHBIX MaCCHBOB, Ha BHIOPAaHHOM
SI3BIKE TTPOTrPAMMHUPOBAHHS.
Paspabamuisams npoepammol

OJI51 peuteHusi nPOCMulLX 3a0ad AHAIU3A
OQHHDIX.

Ilpakmuueckue pabomoi:

1. 3anonnenue maccusa.

2. Boiuucnenue 0606uiénnolix
Xapaxmepucmuk Maccusa (Yuciosoi
noC1e008amebHOCMU).

3. Ilouck munumanrbHo2o
(MaKkcumanibHo20) d1eMeHma 8 YUcio80M
maccuae.

4. Jlunetinwiii noucK 3a0aHH020
3HAYEeHUs1 8 MACCUse.

5. Ilpocmoie memoovl copmuposKu
maccuaa.

6. bvicmpas copmuposka maccuaa.

1. Jleouunvlii nouck.

8. Obpabomka mampuy.

9. Ananuz oannwix

Hroro no pazgeny

44
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Pasznen 4. UndopmanmoHHbIe TEXHOJIOTHA

4.1 | O6paboTKa TEKCTOBBIX 6 TexcToBBI# TpoIIECCOD. Pa3zpabatbiBaTh CTPYKTYpY JTOKYMEHTA.
JIOKYMEHTOB PenakrupoBanue u (hopMaTUPOBAHHE. Hcnons3oBath cpecTBa aBTOMATU3AIIUN

[IpoBepka opdorpaduu u rpaMMaTUKHU. | IPU CO3IaHUU TOKYMEHTA.
CpezacTBa oucka 1 aBT03aMEeHbI [IpuMeHATh MpaBuia IUTUPOBAHUS
B TEKCTOBOM ITPOIIECCOPE. MCTOYHUKOB B 0(hOPMIICHHUSI
Hcnonb3oBaHue CTUIICH. OouborpaduueCcKuxX CChUIOK.
CTpyKTypHUpOBaHHBIC TCKCTOBBIC [IpuHUMATh y4acTHE B KOJJICKTUBHOU
ToKyMeHThl. CHOCKH, OTJIaBJICHHUE. paboTe HaJ| JOKYMEHTOM.
KonekTrBHas paboTa ¢ JOKyMEHTaMHu. | BBINONHATE HA00P ¥ IPOCTYI0 BEPCTKY
HNHCTpYMEHTBI perieH3UPOBAHHMS MaTEMaTHYECKUX TEKCTOB.
B TEKCTOBBIX nponeccopax. Obnaunsie | Ilpakmuueckue pavomot:
cepBuckl. Jlenosas nepenucka. Pedepar. | 1. Bépcmka doxymenmos
[IpaBuna MUTUPOBAHUS HCTOYHUKOB 1 C MamemamudecKkumu opmyiamu.
odopmieHus: ondbauorpaduuecKux 2. MHnozocmpanuunvie OOKyMeHmbl.
cceutok. OdopmiIeHHE CITHCKA 3. Konnexmuenas paboma
auteparypsl. Cmanoapmot ¢ OOKyMeHmamu
oubuocpagpuueckux onucaruil.
3HAKOMCTBO C KOMITBIOTEPHOU BEPCTKOMN
TeKcTa. TeXHUYECKHe CPe/ICTBA BBOIA
TekcTa. Crienuanu3upoBaHHbIE CPEICTBA
PEIAKTUPOBAHUS MAaTEMaTHICCKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 Ananu3 nanHbiX. OCHOBHEBIC 3a1a4H [TpuBOAMTE IPUMEPHI 321249 aHAIIA3A

aHalin3a JaHHBIX: IPOTHO3UPOBAHUC,
K.TIaCCI/I(bI/IKaIII/I}I, KJIIaCTCpur3anus,
aHaJIM3 OTKJIOHCHUHM.

JAHHBIX.
[TosicHATH Ha TpUMEpax
MOCJIEN0BATENBHOCTD PELICHUS 3a1a4
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[TocnenoBaTenbHOCTH peLICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOpP NEPBUUYHBIX
JTAHHBIX, OUMCTKA U OIIEHKA KauecTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeNid, TpeoOpa3zoBaHue JaHHbIX,
BU3YyaJIM3alls JaHHBIX, UHTEPIPETALIHS
pe3ynbTaToB. [IporpammHble cpecTBa
U UHTEPHET-CEPBUCHI /111 00pabOTKU

U TIPEACTABJICHUS JaHHBIX. bosbImme
naHHble. MamHHoe 00ydeHue.
HUnmennekmyanvHulli anaius OAHHbBIX.
AHanu3 aHHBIX C TOMOIIBIO
AJIEKTPOHHBIX Ta0uIl. Beruncnenue
CYMMBI, CPETHETO apru(PMETHIECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAYCHUS
nuara3oHa. Beraucienue
Kod(puIeHTa KOPPEAIUU IBYX PSIIOB
naHHbIX. [TocTpoenne cTonovaThIx,
JUHENYATHIX U KPYTOBBIX JHATPAMM.
[TocTpoenne rpadukoB HyHKIIHIA.
[TonOop nmuaMM TpeHa, pelieHue 3a1a4
MIPOTHO3UPOBAHUSI.

YucneHHoe peleHue ypaBHEHUN

C TOMOIIIBIO T0100pa MapameTpa.
OnTuMu3aIms Kak MOMCK HaWTydIIero
pEIICHNS B 3aJJaHHBIX yCIOBHSIX.
[{eneBas (GyHKIHSI, OTpAaHUYCHUS.

aHaM3a TaHHBIX.
Pemars npoctele 3a1aun ananusa
JAQHHBIX C IIOMOIIBIO SJICKTPOHHBIX
TaOJIHII.

Hcnonp30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonb30BaTh CpeacTBa JIEI0BOM
rpaduKy ISl HATASTHOTO
IIPE/ICTABIICHUS JAHHBIX.

Pemates pocThie pacuéTHBIC U
ONTHUMH3ALUOHHBIE 3314 C TOMOIIBIO
AJIEKTPOHHBIX TAOJHII.
Ilpakmuueckue padomuwi:

1. Ananuz oannwvix c nomowsbio
91eKMPOHHBIX MAOAUY.

2. Haznsonoe npeocmasnenue
Dpe3yibmamos CMmamucmuyecKoil
00pabomKu OaHHLIX 8 Ude OUALPAMM
cpeocmeamu pedaKmopa 31eKmpOHHbLX
maoauy.

3. Iloo6op nunuu mpenoa,
npocHO3Uposanue.

4. Yucnennoe peuteHue ypasHeHutl

C NOMOWbI0 N00Hopa napamempa.

5. Pewenue 3a0au onmumusayuu

C NOMOWBIO IJIEKMPOHHBIX MAOIUY
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JlokanbHbIe U T100aTbHBIH MUHUMYMBbI
neneBor pyHkuuu. Pemenue 3anau
OITHMHM3AIIMH C TOMOIIBIO
AJIEKTPOHHBIX TaOJIHUIT

Wtoro 1o pazaeny 14
PesepBHOE Bpems 14
OBILEE KOJIMYECTBO 136
YACOB I1O ITPOI'PAMME
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11 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3aenoB U TEM IIporpaMmHoOe coziepKaHue
n/m 4acoB oOy4aromuxcs

y4eOHOTO MpeaMeTa

Pa3znen 1. TeopeTrudeckue 0oCHOBBI HH(pOpMA

THKHU

1.1

Nudopmariust
U MH(pOpMaIMOHHBIE
MIPOIIECCHI

10

Teopernueckne MoaxoAbl K OLCHKE

KOJIM4eCcTBa HHPOPMAIIHIH.

3aKOH aIIUTUBHOCTU UH(POPMAITUH.
®opmyna Xapriau. Uapopmanus u

BeposITHOCTh. Dopmyiia [IlenHoHa.

AJITOPUTMBI CKATHUS JAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Asroputm LZW. ANropuTMBI CHKaTHS
JTAHHBIX

C MOTEPSIMU. Y MEHBLIEHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE HJIEN
anroputmoB cxkatus JPEG, MP3.
CkopocTh nepeauu TaHHbIX.
3aBUCUMOCTh BPEMEHH NIEpeIadun

OT HH(POPMAITMOHHOTO 00BhEMA TAHHBIX
Y XapaKTepUCTUK KaHaja CBS3H.
[Ipy4rHBI BO3HUKHOBEHUS OMIMOOK
npu nepenade nanHbix. Koael,
MO3BOJISIOIIME OOHAPYKUBATh U
UCIPABIISATH OIIMOKH, BOSHUKAIOIINE
Ipu nepenave naHHbIX. Paccrosinue
XsmmuHra. Koguposanue

XapaxkTepu3oBaTh pazIUnIHbIC
TEOPETUYECKUE MOJIXOIbI K OLIEHKE
KOJIM4eCTBa HH(POPMALIHH.
OnuceIBaTh M3y4aeMbl€ aITOPUTMBI
CKaTusl JaHHBIX, CPABHUBATh
Pe3yJbTaThl UX PaOOTHI.

Pemiats 3aaun Ha onpeiesieHUE
BPEMEHHU Mepeaadyu JaHHBIX M0 KaHATy
CBSI3U C U3BECTHBIMU XapaKTEPUCTUKAMHU.
[TosiCHATH TPUHIUIIBI OOHAPYKEHUS

1 UCITPaBJICHUS OIIMOOK IMpHU TIepeaaye
JIAHHBIX C TTOMOIIIBIO
MOMEXO0YCTOMUMBBIX KOJIOB.

[TosicHATH 3HaYEHHUE MOHSATHI
«CUCTEMay, IIOJACUCTEMAY,
«CUCTEMHBIN YPheKT»,
«YTIpaBJICHUEY; 3HAUCHUE 00paTHOM
CBSI3M JIJISl JOCTUKEHUS 1IN
yIIpaBJICHUS.

Ilpakmuueckue pabomeot.

1. Corwcamue oannvix ¢ noMoubIO
aneopumma RLE.
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c moBTopeHrueM 6uToB. Kosibl
X3MMUHra.

Cucrtembl. KOMIIOHEHTBI CHCTEMBI U UX
B3aumoeicTeue. CucTeMHbIN 3P heKT.
VYnpanenue kak HHGOPMAIIMOHHBIN
nporiecc. OOpaTHas CBSI3b

2. Corcamue OaHHBIX C NOMOUWBLIO
aneopumma Xaggpmana.

3. Corcamue 0annvix ¢ nomepsamu
(aneopummol JPEG, MP3).

4. Ilomexoycmotiuusbie KOObl

1.2

MopaenupoBaHue

Mogenu u moaenupoBanue. Llenb
MOJIEJIUPOBaHus. AJEKBAaTHOCTh
MOJIENIA MOJICTUPYEMOMY OOBEKTY UITH
IIPOLIECCY, LIENH MOJIEIINPOBAHMS.
dopmann3anus MPUKIAIHbIX 3a/1a4.
[IpencraBiienne pe3ynbTaToOB
MOJICIUPOBAHUS B BUJIE, YIOOHOM

JIJIS1 BOCTIPUSITHS YEJIOBEKOM.
['padrueckoe npeacTaBiIeHUE JaHHBIX
(cxembl, TaOIUILIBI, TPAPUKH).

['padb1. OcHoBHBIC TOHATHA. Brmbl
rpados. Onucanue rpadoB ¢ TOMOUIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpPHII,
CIIMCKOB CMEKHOCTH. Pelienne
ANTOPUTMUYECKUX 3a]1a4, CBA3aHHBIX
c aHanm3oM rpadoB (mocTpoeHHe
ONTUMAJILHOTO IyTHU MEX]TY
BepIIMHaMu rpada, onpeeeHue
KOJIMYECTBA PA3IMYHBIX ITyTEH MEXTY
BEPIIMHAMHU OPUEHTHUPOBAHHOTO
alMKJINYEeCcKOro rpada).

JepeBbsi. bunapnoe nepeBo. [lepeBbs

Onpenenstb NOHIATHUS «MOJIETbY,
«MOJEIIMPOBAHUE.
KnaccudunuponaTts Moienu

110 33JJaHHOMY OCHOBaHHUIO.
Onpenensars 1ejlb MOAETUPOBAaHUS

B KOHKPETHOM CJIy4ae.

[IpuMeHATh anrOpUTMBbI HAXO0XKICHUS
KpaT4yalllluX IyTeW MEK1y BEpILINHAMU
OpUEHTHUPOBaHHOTO Tpada.
[IpuMeHsTh aNropuTMBI ONpeIeICHUs
KOJIMYECTBA PA3JIMYHBIX ITyTEH MEKTY
BEpUIMHAMU OPUEHTUPOBAHHOTO
aIMKJIMYEeCKOro rpada.

[IpuBOANTH MPUMEPHI HCIIOIB30BAHMS
JIEPEBLEB U IpadOB MpPU ONUCAHUU
O00BEKTOB U MPOLIECCOB OKPYKAIOIIETO
MUpa.

CtpouTs AepeBo nepedopa BApUaHTOB.
XapakTepu3oBaTh UTPy Kak MOJEIb
HEKOTOPOU CUTYyallNH.

JlaBath ornpeeeHne BBIMTPhILTHON
CTPATETUH.
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noucka. Crioco0sl 00X0/1a AepeBa.
[IpencraBnenue apupmMeTHIECKUX
BBIPAKEHUI B BUJE JAEPEBA.
JIMCKpeTHBIE UTPBI IBYX UTPOKOB

¢ mostHOM uHpopmarmei. [Toctpoenue
nepeBa nepedopa BapuaHTOB, OTIUCAHUE
CTpaTeTuu Urphl B TaOIUYHON popme.
BoIMrphINIHBIE U IPOUTPHILIHEIE
MO3UIINU. BBIUTPBILIHBIE CTPATETUH.
CpencrBa MCKYyCCTBEHHOT'O UHTEIUIEKTA.
CepBHUCHI MAIIIMHHOTO MEPEBOJIA U
pacIiO3HaBaHMs YCTHOM pEUHU.
KorHutuBHBIE CEPBUCHI.

N nentudukaius u IOUCK
M300paKEeHHI, pacliO3HaBaHUE JIUII.
Camoo0y4aromuyecst CACTEMBI.

N cKyCCTBEHHBI MHTEIEKT

B KOMITBIOTEPHBIX UTPax.
Hcnonp30BaHne METOIOB
MCKYCCTBEHHOT'O UHTEJUICKTA

B 00yyYarolux cUCTeMax.
Hcnonbs30BaHne METOI0B
MCKYCCTBEHHOT'O UHTEJUICKTA

B poboToTexHuke. MIHTEepHEeT Berei.
IlepcriekTUBEI pa3BUTUSA
KOMIIBIOTEPHBIX UHTEIIEKTY JTbHBIX
cucreM. HeipoHnsle cetn

OnuckIBaTh BHIMTPHIIIHYIO CTPATETUIO
B 33JJaHHOM UI'POBOW CUTYallUU

B (hopMe JiepeBa I B TaOTMIHOM
dbopme.

[TosicHATh MOHATUSL «UCKYCCTBEHHBIN
WHTEJUICKT, «MAIIMHHOE O0YYCHHE.
[IpuBoAUTH MpUMEpHI 33724,
pEeIIaeMbIX C TOMOIIBIO
MCKYCCTBEHHOI'O MHTEIIJIEKTA.
Ilpakmuueckue padbomot:

1. Ilouck eviuepviuinoti cmpamezuu

8 uepe ¢ noaHoU uHpopmayuel.

2. Cpedcmea ucKkyccmeeHH020
uHmennexma

Hroro no pazgeny

18
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Pa3znes 2. AIropuTMbI M IPOrpaMMHUPOBaAHHE

2.1 | DaeMeHTHI TEOPUH 6 @opmann3anys NOHITHUS aJTOPUTMA. [TOACHATP NOHATHS «BBIYUCIUTEIbHBIN
JITOPUTMOB Maiuna TeropuHra kax MIPOIIECCH, KCIIOKHOCTH aNTOPUTMAY,

YHUBEpPCAIbHAS! MOJIETb BBIUYMCIICHUN. «3(PhEKTUBHOCTH aAITOPUTMAY.
Tesuc Yépua—TrropuHra. [TpuBoauTs IprMEPHI 3HPEKTUBHBIX
Mawuna [locma. AJTOPUTMOB.
Hopmanvnwvie ancopugmvr Mapkosa. CocTtaBisTe OpOrpamMMBbl JJ1s1 MAIlIMHBI
Aneopummuyuecku Hepaspewiumvie TrropuHra.
3a0auu. 3adaua ocmanosa. Hcnonvzosams Hopmanvhole
Heso3zmoocnocms asmomamuueckou anzopughmol Mapxosa.
OMIAOKU NPOSPAMM. JlaBaTh OLIEHKY CJI0’KHOCTH U3BECTHBIX
OueHKa CI0KHOCTH BBIYUCIICHUIA. QJITOPUTMOB.
Bpems pa®oTel 1 00bE€M ucniosibdyemoii | Ilpakmuueckue padomet:
MaMsITH, UX 3aBUCUMOCTb OT pa3Mepa 1. Cocmaenenue npocmotii npoepammwi
UCXOIHBIX HJaHHBIX. OlleHKa o5 mawunwl Toropurea
ACHUMIITOTUYECKOM CIIOKHOCTH
aITOPUTMOB. AJITOPUTMBI
MOJMHOMUATIBHOU CJIOKHOCTH.
[Tepebopubie anroput™mel. [Ipumepbl
Pa3JIMYHBIX AJITOPUTMOB PEIICHUS
OJIHOM 33/1a4M, KOTOPbIE UMEIOT
Pa3IUYHYIO CIOXKHOCTh

2.2 | AnropuTMBI 28 [Torck MpOCTHIX YKCEN B 3aJJTaHHOM Hcnonb30BaTh alirOPUTM «PEIIETO

U CTPYKTYPbI JAHHBIX

JMarna3oHe C MOMOIIBIO AITOPUTMA
«peteto IpatocheHay.
MHoropa3psiaHbIe [eble YUCa,
3a]1a4M JUTMHHON apu(METHKH.

Opartocdenay 17 MOUCKa MPOCTHIX
quces B 3aJaHHOM JIMana3oHe.
[TosicHATH PUHIMITBI 00PaOOTKU
MHOTOPa3pAIHBIX LENbIX YHCEIl
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CnoBapu (accollMaTUBHBIE MACCUBHI,
OTOOPKEHHUS ). XOII-Ta0TUIBI.
[TocTpoenue anhaBUTHO-4YACTOTHOTO
CJIOBAps JUIs 33JJaHHOIO TEKCTa.
Ananuz mexcma Ha ecmecmeenHoOM
sA3viKe. Bvloenenue
nocnedosamenvpHocmel no wadiouy.
Peaynapnvie svipasicenus. Yacmommuoiti
AHANU3.

Crexu. AHAIIU3 NIPaBUIILHOCTH
CKOOOYHOT0 BhIpaxkeHusl. Beruucienue
apu(PpMETUIECKOTO BhIPAKEHUS,
3alMCaHHOTO B OCT(HUKCHOHU (hopMe.
Ouepenu. Mcnons3zoBanue ouepenu
JUTSl BpEMEHHOTO XpaHEHUS TaHHbBIX.
Cesaznvle cnucku. Peanuszayus cmexa u
ouepeodu ¢ NOMOWBIO CEA3HBIX CNUCKOS.
Anroputmbl Ha rpadax. [Toctpoenue
MUHUMAaJIBLHOTO OCTOBHOIO JIepeBa
B3BEILICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epagha 6 enydouny. O6x00 epaga
6 wupuny. KonnuecTBo pa3anuyHbIX
MyTeH MEXTy BEPIIMHAMM
OPUEHTUPOBAHHOTO ALIMKINYECKOTO
rpada. Anroput™ JelKcTpsl.
Aneopumm Dnovoa—Yopwanna.

1 peajn30BbIBATh COOTBETCTBYIOIIHE
aJITOPUTMBI Ha SI3BIKE
MIPOrpaMMHUPOBAHUS.

[IpuMeHsTh crioBapu (acCOIMaTUBHbBIC
MaCCHBBI, OTOOpaKCHHS) B 3a1a9ax
00pabOTKH JTaHHBIX.

BrIMOMHATE MpOCTOH aHan3 TEKCTa
Ha €CTECTBEHHOM SI3bIKE, B TOM YHCJIE
C MICTIOJIb30BAaHUEM PETYJISIPHBIX
BBIPAYKECHU.

[TosicHATH IPUHIHIIBI PAOOTHI CTEKA
1 OYepe]in, UCIIOJIb30BaTh CTEKU

1 OYepeIn JJIs PeIICHUS
ANTOPUTMHYECKHUX 3a/1a4.
Peann30oBBIBaTEH M NCIOIBL30BATh
JIBOUYHbIE (OMHAPHBIC) IEPEBbS

1 rpadbl 11 penieHus 3a1a4y
00pabOTKH JTaHHBIX.

HMcnonp30BaTh JUHAMUYECKOS
IIPOrpaMMHPOBAHUE

JUTSL BBIYUCIICHUS PEKYPCHBHBIX
GyHKIMIA, TOACYETa KOJIMIECTBA
BapUAHTOB W PEIICHUS 3a/1a4
ONTHUMH3AINH.

Ilpakmuueckue pabomol:

1. Ilouck npocmvix uucen 8 3a0aHHOM
ouanasoue.
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[epeps. Peanuzanus nepesa

C TIOMOIIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonuHbIle (OMHAPHBIC) TEPEBbSI.
[TocTpoeHue nepeBa s 3aJaHHOTO
apu(PMETHIECKOTO BBIPAKEHUS.
PexypcuBHBIE anTOpUTMBI 00X0/12
nepesa. VMcnonb3oBaHue cTeka u
ouepenu s 00xXoja Jiepena.
JlnHaMu4YecKoe MporpaMMHUPOBAHHE
KaK METO]I pEIICHHUS 3aa4 C
COXpaHEHUEM TIPOMEKYTOUHBIX
pe3yibTaToB. 3a7a4u, pelraeMbie ¢
MOMOIIBIO TUHAMHYECKOTO
MIPOTPaAaMMHUPOBAHUS: BEIYHCIICHUE
PEKYPCUBHBIX (DYHKIIHH, MOACUET
KOJIMYECTBA BAPUAHTOB, 3a1a91
OTITHMH3AIAN

2. Peanuzayus sviuucienui

C MHO20PA3PAOHBIMU YUCTAMU.

3. llocmpoenue angasumno-
4acmomHo20 co8apsi 018 3a0AHHO20
mekcma.

4. Ananuz mekcma Ha ecmecmeeHHOM
SA3bIKe.

5. Buiuucnenue apugpmemuneckoeco
BbIPANCEHUS, 3ANUCAHHO20

8 noCm@uKcHot gpopme.

6. Ucnonvzosanue ouepeou.

1. Ucnonvzosanue oepesvbes

07151 BLIYUCTICHUSL APUPMEMUYECKUX
BbIPAHCEHUIL.

8. Buiuucnenue onunvl Kpamuatiuie2o
nymu mexicoy eepuunamu spagha
(aneopumm [letikcmpot).

9. Buluucnenue peKypcusuvix QyHKyull
C NOMOUWBIO OUHAMUUECKO20
NPOSPAMMUPOBAHUSL.

10. Iloocuém konuuecmesa apuanmos
C NOMOUWBIO OUHAMUUECKO20
NPOSPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumusayuu

C NOMOWbI0 OUHAMUYECKO20
nPOSPAMMUPOBAHUS
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2.3 | OcHOBBI OOBEKTHO- 16 ITonsiTe 06 0OBEKTHO- ITosSICHATH OCHOBHBIE MPUHITUTIBI
OPHUEHTHUPOBAHHOTO OpPHUEHTHUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
IIPOrPaMMHUPOBAHHS nporpaMmmMupoBaHuu. OOBEKTHI U IPOrpaMMHUPOBAHHSL.

kaccel. CBOMCTBA U METOABI OOBEKTOB. | [IpoeKTHpOBATH M UCTIOJIH30BAThH
OOBEKTHO-OPHMEHTUPOBAHHBIN aHAIIU3. | MPOCTHIE KIACChl OOBEKTOB.
Pa3paboTka nmporpamm Ha OCHOBE [IpoekTupoBaTh HEPAPXUU KIIACCOB
00BEKTHO-OPUEHTHUPOBAHHOTO MOAXO0AA. | IS OIMMCAHUS IIPEIMETHOM
WNukancymnsuus, Hacae0BaHue, o0racTu.
noJImMophu3m. Pa3pabateiBaTh mporpamMmsl
Cpenpl ObICTpOl pa3pabOTKu c rpaduueckuM uHTEepderncom.
nporpamM. [IpoexTupoBanue N3y4yaTh BTOPOH S3BIK
uHTepdeiica moib30BaTes. MIPOTrPaMMHUPOBAHUS
Hcnonp3oBanue rOTOBBIX yripaBisieMbix | Ilpakmuueckue pabomol:
AJIIEMEHTOB JIJIS1 TOCTPOCHUS 1. Hcnonv3oearue 20mogwulx K1accos
uHTepdeiica. 8 npozpamme.
O0630p A3BIKOB TPOTPaMMHPOBAHUS. 2. Paspabomka npocmoii npoepammol
[TonsiTue o mapagurmax C UCNONIb308AHUEM KIACCO8.
IpOrpaMMUpPOBanus. HM3yuenue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONIL3YIOWe20 UHKANCYIAYUIO.
4. Pazpabomka uepapxuu Kiaccos.
5. Paszpabomka npoepammwl
¢ epagpuueckum unmeppeticom
Hroro mo pazneny 50

Pa3znen 3. UndopManiuoHHbIE TEXHOJIOTUH

3.1

KomrbrorepHo-
MaTEMATUYECKOE
MOJEIUPOBAHUE

8

DTanbl KOMIIbIOTEPHO-
MaTeMaTUYECKOTO0 MOAECTUPOBAHUS:
MOCTaHOBKA 33J1a4yM, pa3paboTKa

BBII[GJ'I}ITB 9Tallbl KOMIIBOTCPHO-
MAaTCMaTUICCKOTO MOACIIMPOBAHUS
H PCAJIM30BbIBATH UX C ITIOMOIIBIO
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MOJEIH, TECTUPOBAHUE MOJICIIH,
KOMITBIOTEPHBIN

AKCIIEPUMEHT, AHAJIU3 PE3YJIBTATOB
MOJIETTUPOBAHUS.

Juckpernzanus npu MaTeMaTHYECKOM
MOJEIUPOBAHUU HENIPEPBIBHBIX
npoueccoB. MoaenupoBanue
JIBWXeHHS. MoziennpoBaHue
OMOJIOTUYECKUX CUCTEM.
MaremMarudeckue MoaeIu

B 9KOHOMMKE. BrIunicnuTenbHbIe
DKCIIEPUMEHTHI C MOJIEIISIMHU.
Komnvromepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yabTaToB
JKCIIepUMeEHTa. MeTo HauMEHBIINX
KBaJipaTtoB. OILIEHKA YHUCIOBBIX
napamMeTpOB MOJIETUPYEMbIX O0BEKTOB
U npoueccoB. BoccranoBneHue
3aBUCUMOCTEM 110 pe3ybTaraM
AKCIEPUMEHTA.

BeposarnoctHbie MOnenn. MeToabl
Momnte-Kapiio. UmutanimonHoe
MojienupoBaHue. CHCTEMBI MACCOBOTO
0OCITyKUBaHUS

IPOrPaMMHOI0 00€CIICUEHHS.
[TosICHSITh HEOOXOAMMOCTD U CYIIIHOCTh
JTUCKPETH3AINH IIPH PEIICHUH
BBIYHCIIUTEIHLHBIX 33/1a4 C TIOMOIITHIO
KOMIIBIOTEPOB.

Hcmonp30BaTh UMUATAITMOHHOE
MOJICTTUPOBAaHHUE, B TOM YHCIIC Ha
OCHOBE BEPOSATHOCTHBIX MOJIEJICH.
OO0pabateIBaTh pe3yIbTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue pabomot.

1. Mooenuposanue osusicenus.

2. Mooenuposanue b6uonocuyeckux
cucmenm.

3. Umumayuonnoe mooenuposamue
¢ nomowbto memooa Moume-Kapio.
4. Obpabomka pe3yibmamos
9KCnepumenma
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3.2

ba3w1 maBHEBIX

10

Tabnuunble (persiuoHHbIC) 0a3bl
naHHBIX. Tabnuia — mpeacTaBIcHue
CBeJIcHUH 00 OJTHOTUITHBIX 00BEKTaX.
ITone, 3amuck. Kirou Tabmuiel. Paborta
C TOTOBOM 0a30i TaHHBIX. 3aMOJTHECHUE
0a3bl naHHbBIX. [ToMCK, COpTHPOBKA U
buabTpanys TaHHBIX. 3aIPOCHI

Ha BBIOOPKY JaHHBIX. 3aMPOCHI

C mapameTpaMu. BeraucisemMple mos

B 3ampocax.

MHuoroTtabanyHble 0a3bl JaHHBIX.
Turbl cBsI3el MEXy TaOIUIIAMHU.
Buemnwmii kimrou. I{enocTHOCTD 6a3bl
JAHHBIX. 3aIIPOCHl K MHOTOTA0IMYHBIM
0a3zaM JaHHBIX.

OcHoBHble NPUHYUNBL HOPMATUZAYUU
0a3 oanuwix. A3biK ynpasnenus
oanuvimu SQL. Cozoanue npocmuolx
s3anpocos na sizvike SQL na evibopky
OQHHBIX U3 OOHOU MAOIULDL.
Hepensyuonnvie 6azvi 0anHbvix.
DKcnepmuvie cucmemol

XapakTepusoBaTh 0a3y TaHHBIX KaKk
MOJIEIb TPEAMETHOM 00JIaCTH.
[TpoekTupoBaTh MHOTOTAOINYHYIO 0a3y
JTAHHBIX.

OcCyIIecTBISTh BBOJ U PEAKTUPOBAHNE
JTAHHBIX.

OCyIIEeCTBIATh COPTHPOBKY, IIOUCK

Y BbIOOD JIaHHBIX B TOTOBOM 0ase
JTAaHHBIX.

®opMHUpOBaTh 3aITPOCHI HAa TTIOUCK
JAHHBIX B CPeJIc CUCTEMBI YIIPABJICHUS
0azaMu JaHHBIX.

VYnpansats 0a30¥ JaHHBIX

C TIOMOIIIBIO IMTPOCTHIX 3aMPOCOB

Ha s3p1ke SQL.

[TosICHSTH 00JTaCTH TPUMECHCHHS,
JIOCTOMHCTBA M HEJIOCTATKU
HEPEISAIIUOHHBIX 0a3 JaHHBIX

B CPaBHCHUH C PEIIIIMOHHBIMH.
Ilpakmuueckue pabomoi:

1. Paboma c 2omogoii 6a301i OAHHUbIX.
2. Pazpabomxa mnocomabauunoii 6aswl
OQHHDIX.

3. 3anpocvl k MHO2OMAbIUYHOU Oa3ze
OQHHBIX.

4. Vnpasnenue 0aHHbiMU C NOMOWBIO
a3vika SQL
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3.3 | BeO-caiiTbl 14 WutepHer-npusoxenus. [lonstue o [TosicHATH NPUHLMIIBI TEXHOIOTUN
CEPBEPHON U KIIMEHTCKOM YACTAX CalTa. | «KIUEHT — CEPBEP» Ha IpUMEpe
TexHONorus «KIMEHT — cepBep», € B3aUMOJICUCTBUS Opay3epa
JIOCTOMHCTBA U HeTOCTATKU. OCHOBBI u BeO-cepBepa. Co3aaBaTh IPOCTHIE
sa3p1ka HTML n kackaaHbIxX TaOJIHIL BEO-CTpaHUIIbI, UCTIOIB3YS SI3bIK
ctuieit (CSS). Cuenapuu Ha si3bIke pasmetku HT ML, xackaaHbie TaOIUIIbI
JavaScript. ®opMmbl Ha BeO-cTpaHULE. CTUJIEH U CLICHAPUHU HA SI3BIKE
Pa3Mmelienne BeO-caliToB. Yciayra JavaScript. OnuceIiBaTh TEXHOJIOTUIO
XOCTHHTa. 3arpy3ka (aiiyioB Ha callT pa3MeIIeHUs CAauTOB B ceTH MIHTEpHET.
Ilpaxkmuueckue padbomot:
1. Cozdanue mexcmosou
8eO-CMpaHuybl.
2. CozoaHue 6eb-cmpanuypl,
BKAIOUAIOUel MYTbMUMEOUUHbLE
00vexmul (PUCYHKU, 386YKOBblE OaHHbIE,
8U0€0).
3. Oghopmaenue cmpanuyvi ¢ NOMOWbIO
KACKAOHBIX mabuy cmuietl.
4. Hcnonv3zoeanue cyenapues Ha s13biKe
JavaScript
3.4 | KommbroTepHast 8 BBoa nzo0paxkenuii ¢ UCIOJIb30BaHUEM | BBITIOIHATE OOIIYH0 KOPPEKITHIO
rpaduka Pa3TUYHBIX ITU(GPOBBIX YCTPOMCTB U (PPOBBIX N300paKEHHUH.

(mudpoBBIX oTOANIAPATOB U
MHKPOCKOIIOB, BUJIEOKAMEP, CKAHEPOB
U IPYTUX YCTPOMCTB).

['paduueckuii penaktop. Pazpemnienue.
Kanpuposanue. McnipaBnenue

[TpuMeHSITh UHCTPYMEHTBI
rpauyecKoro pelakTopa K OTAeIbHBIM
00JacTsIM U300paKeHHUS.

CTpouTh MHOTOCIIOMHBIE N300pasKEeHUSI
C UCTIOJIb30BAHUEM MACOK, TOTOBUTH
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nepcnekTuBbl. [ mcrorpamma.
Koppekuus ypoBHeEN, KOppeKLUs [IBETA.
OO6eciBeunBaHUE IBETHBIX
n3zoopaxenuii. Perymis. Pabota

¢ obnacTsMu. OUIBTPHI.
MHorocnoitHbie H300paxKeHHs.
TexkcroBble cion. Macka cios.
Kananel. CoxpaneHue BbIICTIEHHON
obnactu. [loaroToBka mirocTpaIui
17151 Be€O-CaiiTOB. AHUMUPOBAHHbIEC
M300paKeHUsI.

Bekrophas rpaduka. [IpuMUTHBEI.
N3meneHnne nopsigka 3JIEMEHTOB.
BripaBHUBaHMeE, pacnpeieliCHUE.
I'pynnuposka. Kpussre. @opmatsl
BEKTOPHBIX PUCYHKOB. Vcniosib30BaHue
KOHTYpOB. Bekropuszanuus pacTpoBbIX
N300paXKEeHUI.

[IpuHIMIIBI TOCTPOCHUS U
pEIAKTUPOBAHUS TPEXMEPHBIX
monaenei. CeToOUYHbIE MOJIEITH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBelleHus. Kamepsl.
AnnutuBHbIe TeXHOJOTHH (3D-
npuHTepsl). [loHdTHE O BUPTYaNbHOI
PEATIbHOCTH U JOTIOJIHEHHOU
peanbHOCTH

WJUTFOCTPALIAH JIJIST pa3MEIICHHS
Ha BeO-caiiTax, co3/1aBaTh
aHUMHPOBAHHBIC N300paKEHUSI.
Co3zniaBaTh BEKTOPHBIC H300payKEHUS

C TIOMOIIBIO PEAAKTOPa BEKTOPHOM
rpaduKy WM HHCTPYMEHTOB
TEKCTOBOTO TIpoIIeccopa.
Ilpaxkmuueckue padomuwi:

1. Obpabomxa yughposwvix
domoepaghuii (kadpuposarue,
ucnpaeienue nepcneKmusvl, KoppeKyus
VpoGHell, KoppeKyusi Yyeema,).

2. Pemywv yughposwix pomoepadhuii.

3. Muozeocnotiinble u300paxiceHusl.

4, AHuMmuposanuvle U300PANCEHUSL.

5. Bexmopnas epaghuxa
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3.5 | 3D-moxpenupoBanue 8 [IpuHIUIIBI TOCTPOCHUS U [TosicHATH MPUHLUIIBI TOCTPOEHUS
peaaKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJCIICH.
Mozenel. CeTouHbie MOCIH. BoInonHATE onepaiyy o NoCTPOSHHUIO
Matepuainbsl. MoaennpoBanue U PEIaKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHMKOB OCBeleHus. Kamepsl. MOJIETIEN.
AnnutuBHbIE TeXHOJOTHH (3D- Pa3zmeniaTe Ha BUPTYyalbHOM CLEHE
MIPUHTEPHI). HMCTOYHHUKYU OCBEIICHUS U KAMEPHI.
[TonsiTve 0 BUPTYaIbHOU peanbHOCTH [IpuBOAWTH IPUMEPHI UCITOTH30BAHUS
Y JIONIOJIHEHHOW PealbHOCTH TEXHOJIOTUI BUPTYaIbHOU
U JIOTIOJTHEHHOM peaJIbHOCTH.
Ilpakmuueckue pabomoi:
1. Coz0anue npocmuix mpéxmepHuix
Mooeneu.
2. Cemounbie mooenu.
3. Penoepune
Hroro mo paznerny 48
Pe3zepBHOE BpeMs 20
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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