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Pabouas mporpamma mo ydebHomy mpeametry «MHdopmatuka» (yriyOnEHHBIN
ypoBeHb) (mpeameTHas oOmacTh «Marematuka W uUHpoOpMmaTukay)  (maiee
COOTBETCTBEHHO — ITporpamMmMa 1o napopmaTtuke, nHpopMaTruka) pazpaboTaHa Ha OCHOBE
denepanbHOi paboueilt mporpammbl 1o yueOHoMy mpeamery — «MHpopmartuka
(yrmyOneHHBIH ypOBEHB)» W BKJIIOYACT TMOSCHUTEIBHYIO 3aIlUCKy, COJCpIKaHHE
oOydueHus, TUTAHUPYEMbIC pEe3yJbTaThl OCBOSHUS TMPOTPaMMBI IO WH(MOPMATHKE,
TEMaTHU4ECKOE TUIAaHWPOBAHUE

Conepxanue OOy4YeHHUsI pPacKpbIBaeT COJEpKATENbHbIC JIMHUH, KOTOPBIC
npearaTcs Ay 0043aTeIbHOTO M3YYEHHUS B KaXJIOM Kjlacce Ha YPOBHE CPEIHETrO
o0O1mrero oOpa3oBaHwsL.

[TnanupyemMbie pe3yiabTaThl OCBOCHHS IMPOTpaMMBbI 10 WH(POPMATHKE BKIFOYAIOT
JUYHOCTHBIE, METAlpeIMETHBIE PEe3yNbTaThl 3a BECh Mepuoj OOydeHHs Ha ypOBHE
CpEeIHEro o0miero oopa3oBaHusl, a TaKkKe MPEAMETHbIE JOCTUKEHUS 00yJarolerocs 3a
Kbl T0J1 00yUeHUS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o uHpopmaTuke (yriiyOJ€HHBIH YpOBEHb) Ha YpPOBHE CPEIHErO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TPEOOBaHUU K pe3yibTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTeIbHOM  MpOTpaMMbl  CpeIHEro  o0mero  oOpa3oBaHUs,
npencraBienHbix B ®I'OC COO, a Takke (denepanbHoil paboueit TpoOrpaMmbl
BOCITUTAHMSI.

[Iporpamma mo mHpOpMaTHKe HAET MPEACTABICHUE O IENAX, OOIIeH CTpaTeruu
oOyueHus, BOCIIUTAHUSA U Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMHU y4EOHOTO MpeaMeTa
«Mupopmatukay Ha yriyOJ€HHOM ypOBHE, YCTAaHABIMBAET 00s3aTEIbHOE MPEAMETHOE
coJiepKaHue, MpeaycMaTpUBaeT €ro CTPYKTYpUpOBaHHUE 1O pa3jesiaM M TeMaM Kypca,
OTpeNeNsieT pacHpelesieHne ero mo kiaccaMm (ToAaM HM3y4eHHs ), NaéT NpUMEpHOe
pacnpeziesieHue yueOHbIX 4acoB 10 TEMAaTHUECKUM pazjielaM Kypca U PeKOMEHIyeMYIO
(mpuMepHyI0) TMOCIENOBATEIbHOCTh WX HW3YYCHHUS C YYETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO MPOIIecca, BO3PACTHBIX OCOOEHHOCTEH
00y4aroIuXCsl.

[IporpamMma 1o wWHPOpPMATHKE OMpEACNsSeT KOJIWYECTBEHHBIE M KadeCTBCHHBIE
XapaKTePUCTUKU y4eOHOr0o MaTepuala i KaXI0ro ToJa M3ydeHHUs, B TOM YHUCIE s
COJIEPKATEBHOTO HAMOJHEHHsI PA3HOTO BUAA KOHTPOJS (MMPOMEKYTOYHON aTTeCTalluu
OOy4YaroIIMXCs, BCEPOCCHUCKUX MPOBEPOUYHBIX pPabOT, TOCYAApCTBEHHOW HMTOTOBOU
arrectaruu). [lporpaMmma mo wuHGOpPMATHKE SBISETCS OCHOBOMU JJISl COCTaBICHUS
aBTOPCKUX YYEOHBIX MpOrpaMM M YYeOHUKOB, MOYPOYHOTO TUIAHMPOBAHUSA Kypca
YUUTEIIEM.

NudopmaTtuka B cpegHeM o01ieM 00pa3oBaHUU OTPAXKAET:

CYUIHOCTb UH(POPMATUKH KaK HAYYHOU TUCHUIUIMHBI, H3y4Yaloleil 3aKOHOMEPHOCTH
NpPOTEKaHUsI ¥ BO3MOXXHOCTHM aBTOMAaTH3allMM HMH()OPMAIMOHHBIX MPOLECCOB B

4



Ppa3JINYHbIX CUCTCMAX,



OCHOBHBIE 00J1aCTH IPUMEHEHUSI UHPOPMATUKH, TIPEXK]IE BCETr0 UHPOPMALIUOHHBIE
TEXHOJIOTHH, YIIPABJICHUE U COITUATBHYIO Cepy;

MEXAUCIUIUIMHAPHBIN ~ Xapaktep  WHGOpPMATHKM W WHOOPMAIMOHHOU
JESITEIIbHOCTH.

Kypc uHdopmaTtuku ajis ypoBHS CpeIHEro oOIIero oOpa3oBaHUsl SBISETCS
3aBEpIIAIOIIUM JTAllOM HENPEpPHIBHOM MOATOTOBKM OO0yYaromuxcs B 00JacTH
uHOOPMATUKA U HHPOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, ONMUpaeTcsl Ha
colepkaHue Kypca WH()OPMATUKH YPOBHS OCHOBHOTO OOIETO OOpa30BaHUS U OIBIT
MOCTOSIHHOTO TNPUMEHEHUsS] UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, NaéTr
TEOPETUYECKOE OCMBICIIEHUE, MHTEPIIPETALIUIO U 0000IIEHNE ATOTO OMbITA.

PesynbraThl  yriyOnE€HHOrO  ypoOBHS — M3ydeHHUs ~ y4eOHOro  mpenmMera
«MHdpopmMaTrkay OpUEHTUPOBAHBI HA TIOJYYCHHE KOMIIETEHTHOCTEH JJIs TIOCIEAYyOIIeH
npo¢eCCUOHANILHON JIESITEILHOCTH KaK B paMKax JaHHOM MpeaMeTHOM 001acTH, Tak U
B CMEXXHBIX ¢ Hel o0macTsax. OHU BKIIIOYAIOT B CEOSI:

OBJIAJICHUE KIIFOUEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX CTPOUTCS
JlaHHasl TpeIMeTHasi 00JacTh, PaclO3HABAaHWE COOTBETCTBYIOIIMX WM IPU3HAKOB U
B3aMMOCBSI3€H, CIMOCOOHOCTH JAEMOHCTPUPOBATh PAa3IUYHBIC TMOJIXOJbl K H3YUYCHHIO
SIBJICHUM, XapaKTEPHBIX JIJISl U3y4aeMoi MpeMeTHOM 001acTu;

YMEHHE pEelaTh TUIMOBBIE MPAKTUUYECKUE U TEOPETUUYECKHUE 3a7auM, XapaKTEpPHbIE
JUJIS1 UCTIOIB30BaHUsI METOJIOB M MHCTPYMEHTAPUSI TAaHHOM MPEeIMETHOU 001acTH;

HaJIMyue MPEJCTABICHUN O JaHHOW MPEIMETHOW 00J1aCTH KaK LEeJIOCTHON Teopuu
(COBOKYITHOCTH TE€OPHi1), OCHOBHBIX CBSI3SIX CO CMEKHBIMU OOJIACTSIMU 3HAHUIA.

B pamkax yrayOn€HHOTO YpOBHS U3y4YeHHS HHGOPMATHKH OOECIeYyruBaeTCs
[[eJICHANpaBJICHHAsl TMOJrOTOBKAa OOydYaroUIUMXCs K TPOJODKEHUIO 00pa3oBaHUs
B OpraHuzamusx MnpodecCHOHAIBLHOTO  OOpa3oBaHUA MO  CHEHUAIBHOCTSIM,
HETMOCPE/ICTBEHHO CBSA3aHHBIM C IU(PPOBBIMU TEXHOJOTUSMU, TAKUM KaK MPOrpaMMHas
UHXeHepHs, uH}opManuoHHas  0€30MacHOCTh, HMH(POPMALMOHHBIE CUCTEMBI U
TEXHOJIOTUH, MOOMJIHbHBIE CUCTEMBI U CETH, OOJIBbIIINE JTAHHBIE U MAIIMHHOE OOYy4YeHHE,
MPOMBIIUICHHBIA ~WHTEPHET BEIIEH, MCKYCCTBEHHBIM HMHTEJUIEKT, TEXHOJOTHUH
OeCIpOBOJIHOM  CBSI3U,  POOOTOTEXHMKA, KBAHTOBBIE  TEXHOJIOTHH,  CHUCTEMBI
pacnpenen€éHHOro peecTpa, TEXHOJIOTHY BUPTYaJIbHOU U JONOJIHEHHOW PEAIbHOCTEN.

OcHoBHas 11e1b U3ydeHus: yueOHoro npeamera «Mudopmarruka» Ha yriny0iaéHHOM
YpPOBHE CpemHero o0Imero ooOpa3oBaHusi — OOECHEYCHHE MAIBHEUINETr0 pPa3BUTUS
UH(OPMAITMOHHBIX KOMIIETEHITUN 00yJaroerocs, ero roTOBHOCTH K JKU3HU B YCJIOBUSIX
pa3BUBAIOIIETOCS HMH(POPMAIMOHHOTO OOIIECTBAa M BO3pacTarolieldl KOHKYPEHIIUU Ha
peiHKE Tpyaa. B cBssu ¢ »tum m3ydenue mHpopmatuku B 10-11 kmaccax AOMmKHO
00€eCIeUHTh:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHHUS, OCHOBAHHOIO Ha TIOHUMAHHH POJIH
nHpopMaTrku, HHHOPMAIITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B COBPEMEHHOM
OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIUICHUS;



c(hOpMHUPOBAHHOCTh YMEHUHN paznnyaTh (PaKThl U OIIEHKU, CPABHUBATH OILICHOYHBIE
BBIBOJIbI, BHJETh HUX CBSI3b C KPUTEPUSMU OLIEHHBAHUS U CBSI3b KPUTEPHUEB
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, 3SPrOHOMHYECKOTO,
MEUIIMHCKOTO U (PU3UOJIOTMUECKOTO KOHTEKCTOB MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

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

CO3/1aHHE€ YCJOBHM JUIs pa3BUTUS HAaBBIKOB Y4E€OHOW, NPOEKTHOM, Hay4yHO-
UCCIIEIOBATENIbCKOM M TBOPUYECKOW  JESITEIBHOCTH, MOTHBALMM  OOy4YaroOlIUXCs
K CaMOpPa3BUTHIO.

B conmepxxanun yuebHoro mnpeamera «HpopMaTuka» BBIIEHAIOTCS YETBIpE
TEMaTUYECKUX pa3zela.

Pazpnen «ludpoBast rpaMOTHOCTE» MOCBSILIEH BOIPOCAM YCTPONUCTBA KOMITBIOTEPOB
U JpYruX D3JEMEHTOB IHM(PPOBOTO OKPYXKEHHs, BKIIOYas KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEJACTB OINEPALMOHHOW CHUCTEeMbI, padbore B cetu MHTepHeT u
UCITIOJIb30BAHUIO HHTEPHET-CEPBUCOB, HHPOPMALIMOHHOUN 0€30M1acCHOCTH.

Paznen «Teopernueckre OCHOBBI MH(POPMATUKKY» BKIIOYACT B CEOsI TOHATHUIHHBIN
anmapar  MH()OpPMATUKH, BOMNPOCHI  KOAUPOBAHUS  HMHPOpMALUH, HU3MEpPEHUs
nH(OPMAITMOHHOTO 00BEMA JaHHBIX, OCHOBBI alIreOphl JIOTUKHM M KOMITBIOTEPHOTO
MOJIETTUPOBAHUSI.

Pazgen «AnroputMbl W IpOrpaMMUpPOBAHME)» HANpaBIE€H Ha  Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUIEHUS, pa3padOTKy alrOpUTMOB M OLIEHKY WX CJIOXKHOCTH,
(GbopMHpOBaHWE HABBIKOB pEATM3ALMKU MPOrpaMM Ha fA3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MHpopmanvoHHbIE TEXHOJIOTMM» MOCBSIIEH  BOMpOCaM MPUMEHEHHUs
MH(OPMALIMOHHBIX TEXHOJOTHH, pEeaJu30BaHHBIX B MPHUKIAJHBIX [POrPaAMMHBIX
NPOAYKTaX M HWHTEPHET-CEpBHCAaX, B TOM YHCIE B 33Jadyax aHauu3a JaHHbIX,
MCITIOJIb30BAHUIO 043 JAHHBIX U 3JIEKTPOHHBIX TAOJHIL 1Sl peILICHUs TPUKIAAHBIX 3a/1a4.

B nmnpuBenénnom panee conepxkaHuu yueOHoro mnpeamera «MHdopmarukay
KYPCUBOM BBIJICIICHBI JOTIOJHUTEIbHBIE TEMbI, KOTOPhIE HE BXOIAT B 00s3aTEIbHYIO
nporpamMmy OOy4Y€HHsl, HO MOTYT OBbITh NPENJIOKEHbl IS U3YYEHHUS OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJAFOIIIUMCH.

YrnyOnéHHbli  ypoBeHb  W3y4YeHHMs] ~ MHGOPMATHUKUA  PEKOMEHAYEeTCS s
TEXHOJIOTUYECKOTO npous, OpPUEHTUPOBAHHOTO Ha VUHXEHEPHYIO U
uHQOpPMAIMOHHYIO  chepbl  JeATENbHOCTH. YTIyONEHHBI  ypOBEHb HW3Y4YEHUS
uHQoOpMaTHKA  OOECreYrBaeT: TMOATOTOBKY  OOYyYalomUXCs, OPHEHTHPOBAHHBIX
Ha CIEUUATBHOCTH B 007acTM HWHOOPMAIMOHHBIX TEXHOJOTUA U HWHKEHEpPHBIE



CHEIUATBHOCTH, Y4aCTHE B POCKTHOM U MCCICAOBATEIIbCKOM JIEATEILHOCTH, CBI3aHHON
C COBPEMEHHBIMH HAIPABJICHUSAMH OTPACIM HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, IIOATOTOBKY K YYaCTHIO B OJUMIIMagaXx M cAade EauHoro
rOCyAapCTBEHHOTO 3K3aMEHa 110 HH(OpPMaTHKE.

[Tocme0BaTeILHOCT U3YUEHUS TEM B IpejeiiaX OJHOTO roja oOydeHUs MOXKET
OBITh M3MCHECHA II0 YCMOTPCHHUIO YYHTENS IPH IMOJATOTOBKE pabouedi IporpaMMmbl U
MOYPOYHOTO TUTAHUPOBAHHMSL.

Oob1iee yncio 4acoB, peKOMEHJOBAHHBIX JIJIs M3ydeHus nHpopmaruku — 272 yaca:
B 10 xnacce — 136 yacos (4 yaca B Heneno), B 11 kimacce — 136 yacos (4 yaca B HEJEINIO).



COJIEP) KAHUE OBYYEHUSI!

10 KJIIACC

udpoBasi r(paAMOTHOCTH

TpeGoBaHUsg TEXHUKH OE30MACHOCTH M TMTHEHBI MPU paboTe ¢ KOMIBIOTEpAMU U
JIPYTMMH KOMITIOHEHTaMU ITU(GPOBOTO OKPYKEHHSL.

[Tpuniunel paboThl KOMITBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (HOoH
Helimana. [apsapockas apxumexkmypa. ABTOMAaTHYECKOE BBIIOJIHEHHE MPOTPAMMBbI
npoiieccopom. OnepaTuBHast, MOCTOSTHHAS U I0ATOBpEMEHHas naMsaTh. OOMEH JaHHBIMU
¢ moMoIIbIo KH. KOHTposuiepbl BHEMIHUX YCTPOMCTB. [IpsAMOii TOCTyn K MaMsTH.

OCHOBHbBIE TEHACHIMU Pa3BUTUS KOMIBIOTEPHBIX TexHoyorui. IlapannenbHbie
BbIUHCIICHUA. MHoromnpoueccopusie cuctembl. CyrnepkoMinbroTepsl. PacripenenéHnbie
BBIYUCIUTEIbHBIE CUCTEMBI U 00paboTka OONBIIMX AaHHBIX. MoOWIbHBIE U(POBLIC
YCTPOWCTBA M HUX pOJIb B KOMMYHUKAUUsAX. BCTpOEHHBIE  KOMIIBIOTEPBHL.
MukpokoHTposuiepbl. POOoTH3MpOBaHHBIE TPOU3BOACTBA.

[IporpamMHOe oOecrieueHHEe KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. Buibl
NpOrpaMMHOro oOecnedeHusi M UX Ha3HaueHue. (OCOoOEHHOCTH MPOrpaMMHOIO
oOecrieyeHus: MOOWIBbHBIX ycTpoicTB. [lapannensHoe nmporpammupoBanue. CUCTEMHOE
nporpaMMHoe oOecriedenure. OnepalMOHHBIE CUCTEMbl. YTHUIUTHL.  JlpaiBepbl
yCcTpoicTB. MHCTAUISIMS ¥ IEUHCTAIUISIUS TPOrPAMMHOTO 00ECIEYeHUSI.

QaitnoBble  cucTembl. [IpUHIMOBI  pa3MelleHus W HUMEHOBaHUs  (aiioB
B fosiroBpeMeHHoi namsatu. [1labmonsl 11 onucanus rpymi (Hansos.

[Iporpammuoe obecnieueHue. JIuneH3upoBaHUE MPOTPAMMHOTO OOecreyeHus U
uuppoBeIX pecypcoB. lIpompuerapHoe W cBOOOJHOE NPOrpaMMHOE OOECIEUYEeHHE.
KoMMepueckoe M HEKOMMEPUYECKOE HMCMOJIb30BAHHE MPOrPAMMHOI0 OOECIeyeHus U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTAHABIMBAEMasi 3aKOHOJATEIbCTBOM
Poccuiickoit  @enepanuy 32 HENPABOMEPHOE  HCIMOJB30BAHUE  IMPOTPAMMHOTO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[IprHIMOBI TOCTPOEHUS M anmapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Cerebie npotokoiibl. Cetb HTEpHET. Anpecanus B cetu MHTepHeT. [IpoTokonsl cTeka
TCP/IP. CuctemMa TOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha noacetm ¢ mnomomnipl0 Macok nojacererl. CereBoe
agMuHHACTpUpoBaHue. [lomydeHue HaHHBIX O CETEBBIX HACTPOMKAax KOMIIBIOTEpA.
[IpoBepka Hanuuus CBSA3U € y3JI0M ceTd. OnpenesneHne MapupyTa ABUKECHHS TAKETOB.

Bunbr NEATETbHOCTU B CeTH HNnTepHer. CepBucsl HNuTepHera.
['eonndopmanmoHHbie CUCTEMBI. [ €0JIOKalIMOHHBIE CEPBHUCHI PEATBHOIO BpPEMEHU
(Hampumep, JIOKalMsi MOOWJIBHBIX  TEJIE(POHOB, OIpeeieHUE 3arpy>KeHHOCTH
aBTOMarvcTpasei), ”HTepHET-TOProBJisi, OpOHUpPOBaHUE OUJIETOB U TOCTUHMII.

! I(ypcugo/w BBIJACJICH MaTepual, KOTOpLIﬁ HE SBIsSETCA 00s3aTeNIbHBIM Ipyu U3y4YCHUH U HE BXOJUT B COJACPIKAHUC
HpOMe)I(yTO‘lHOﬁ HIIH UTOTOBOM aTTeCTalliy 10 NpEeAMETY.



l'ocymapcTBeHHBIE DJIEKTPOHHBIE CEpBUCHI W yciayrd. CouualnbHbIE CETH —
OopraHu3aiys KOJUICKTUBHOTO B3aMMOJICUCTBUS U OOMeHa JAaHHbIMU. CeTeBOU ITHKET:
npaBuia TOBeACHUS B KuOepmpocTpancTBe. [Ipobrema MOATMHHOCTH MOJIYYEHHOU
uHdopmaruu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE M HKOHOMHUYECKHE YIPO3bl, CBA3AHHBIE C HCIOJIb30BAHHEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TE€XHOJOTUH. OO0mme mnpoOJaeMbl  3alUThI
uHdopmaruu 1 uHPopManmoHHOM Oe3omnacHocTH. CpencTBa 3amUThl MHGOPMALUH
B KOMIIBIOTE€pPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX MHGOPMAIIMOHHBIX
cuctemax. IIpaBoBoe oOecneueHre MHGOPMAIIMOHHONW O€30MACHOCTU. DIeKMpPOHHA
yugposas noonucs, cepmupuyuposarHvle catimol U OOKYMEHMbI.

[IpenoTBpaleHne HECAaHKITMOHUPOBAHHOT'O IOCTYTA K JINYHON KOH(DUIEHIIUATbHON
uH(dOpMaIUK, XpaHsIIecs Ha TEPCOHATIBHOM KOMIBIOTEPE, MOOUIIBHBIX YCTPONCTBAX.
BpenonocHoe mporpammHoe obecriedeHre U crnocoobl 00pbObI ¢ HUM. AHTUBUPYCHBIC
nporpammbl. OpraHuzainus JUYHOTO apxuBa HH(opmaiuu. PesepBHOe KomupoBaHHE.
[TaponbHas 3amuTa apXuBa.

[udpoBanue nanHbix. CuMMeTpU4HbIE U HecuMMeTpuuHbie mudpbl. Hudpser
npoctoit 3amensl. [ludp Lesapsa. lludp Buxenepa. Anroputm mudpoanusi RSA.
Cmezanozpadghus.

Teopernyeckne 0CHOBbI HHPOPMATHKH

Wudpopmanus, naHHele U 3HaHUA. VHQpOpManmoHHbIE HpOLECCHl B IMPUPOAE,
TEXHHUKE U OOIIECTBE.

HemnpepblBHbIE W JUCKPETHbIE BEJIWYMHBI U CUTHaJIbL. HeobxoaumocThb
JTUCKpEeTU3aly nHpopMaIuu, npeaHa3HauYeHHOM /TSl XpaHEeHH s, Iepeadn 1 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. I pag
An.A. Mapkosa. EnuHulbl u3MepeHus KoJInyecTBa HHPpopMauuu. AnaBUTHBIA MOIXO
K OLIEHKE KOJINYECTBA UH(OpMAIUH.

Cucrembl cuucneHusi. Pa3BépHyras 3amuch ULENbIX M JAPOOHBIX YHUCEN
B IIO3ULMOHHOM cucTtemMe cuucieHusa. CBOWCTBAa NO3WLMOHHOW 3alldCH  4YHUCa:
KOJMYECTBO LU(p B 3amucH, MPU3HAK ACIMMOCTH YHCJIA HAa OCHOBAaHHE CHCTEMBbI
CUMCIICHUA. AJTOPUTM MepeBoja IeJoro 4yucia u3 P-uuyHOil cucTembl cUMCIEHHS B
JNECATUYHYIO0. AJITOPUTM NEPeBOia KOHEUHOU P-U4HOM 1po0U B IECATUUHYIO. AJITOPUTM
nepeBo/ia 1EeNoro 4ucia U3 ACCATUYHOW CUCTeMbl cuucieHus B P-uunyro. IlepeBoa
KOHEUHOW  JIeCSITUYHOM Apobu B  P-wmunyro. [[BouuHas, BOCbMEpHUYHAs U
HIECTHAALIATEpUYHAsl CHCTEMbl CUMCIICHHUSA, CBS3b MEXIYy HUMH. ApHPMETHYECKUe
ONEpPALMH B MMO3UIMOHHBIX CUCTEMAX CUUCIECHUS. Tpouunas ypasHoseuleHuas cucmema
cuucnenus. [{goununo-0ecimuynas cucmema CyucieHusl.

Konuposanne tekctoB. Komuposka ASCII. OnnoOaiiTHbie koaupoBku. CTaHmapT
UNICODE. Koauposka UTF-8. Onpenenenue HHPOPMAITMOHHOTO 00BEMA TEKCTOBBIX
COOOILIEHUH.
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KonupoBanne nzobpakenuii. OueHka mHOOPMAIIMOHHOTO 00BbEMa rpaduuecKux
JAHHBIX TIPU 33JaHHBIX Pa3pelIeHUuH U TTyOuHE KOJUpOBaHus 1BeTa. [IBeToBbIC MOACITH.
BekropHnoe komupoBanue. ®opmatel rpaduyeckux daitnoB. TpéxmepHas rpaduxa.
®pakranbHas rpaduka.

KoaupoBanue 3Byka. OnieHka HHPOPMALIMOHHOTO 00bEMa 3BYKOBBIX JAAHHBIX MPU
3aIaHHBIX YACTOTE AUCKPETU3ALNUH U Pa3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. IloHaTue BbIcKa3biBaHUA. Bpicka3piBaTenbHbIE  (OPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBAHMS U BCEOOUTHOCTH.

Jlornueckne omnepauuu. Tabmuupl HCTHHHOCTU. JIOrMYecKkue BBIPAKEHUS.
Jlormueckue ToxkaecTBa. JloKa3aTeNbCTBO JIOTUYECKUX TOXKAECTB C MOMOINBIO TaOJIHIY
WCTHUHHOCTH. JIormueckue ornepanny 1 Orepanuy HaJ MHOKECTBAMH.

3aKkoHbl anreOpbl JIOTMKW. OKBUBAJIEHTHBIE MPEOOpa3oBaHUSl  JOTUYECKUX
BBIpAKECHMI. JIornyeckne ypaBHEHUS U CUCTEMBI YPaBHEHU.

Jlornueckue (yHKUMU. 3aBHUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GYyHKIUI OT KoJinyecTBa apryMeHTOB. [1oyiHbIE cUCTEMBI TOrMUECKUX (QYHKIIHI.

Kanonuueckue popmsl jornueckux BolpakeHu. COBEpIICHHbIE TU3bIOHKTUBHBIE
U KOHBIOHKTHBHBIE HOPMAJIbHBIE (DPOPMBI, AITOPUTMBI MX MOCTPOEHHUS IO TaOIUIE
VCTUHHOCTH.

Jlormyeckue dNEMEHTBI B cocTaBe KowmImbiotepa. Tpurrep. Cymmarop.
MHuoropazpsanslidi  cymmarop. lloctpoeHne cxemM Ha JIOTMYECKMX — 3JIEMEHTax
[0 33JaHHOMY JIOTUYECKOMY BBIPQKEHHUIO. 3alliCh JIOTUYECKOTO BBIPAKEHUS 11O
Joru4eckon cxeme. Muxkpocxemsbi u mexHoI02Usl UX NPOU3800CMad.

[IpencraBieHue HENbIX YACEI B TAMATH KOMIIbIOTEpa. OrpaHUYEHHOCTh JUaIa3oHa
YUCENl MPU OrPaHUYEHUM KOJWYECTBA paspsaAnoB. llepenonHeHne pas3psmgHOW CETKH.
be33HakoBbIe M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWT. J|BOMYHBIN TOMOJHUTCIBLHBIA KO
OTPULIATENBHBIX YUCET.

[TobutoBble  snormdeckue omnepamuu. Jlormueckuii, apudMeTHyecKkuii u
nukinyeckuit casury. udposanre ¢ momMolpo TOOUTOBOM ONEpauy «UCKIII0YaOIIee
NIJIN».

IIpencraBieHre BELIECTBEHHBIX YMCEN B MAMSITH KOMIBIOTEPA. 3HA4allas 4acThb
U TOPSOK 4Ymcia. /[nama3oH 3Ha4YeHUl BEMIECTBEHHBIX umcen. [IpoGiemsl XxpaHeHuUs
BEILIECTBEHHBIX YNCEIl, CBA3aHHBIE C OTPAaHUYEHUEM KOJIMUYECTBA Pa3pAl0B. BeinonHeHne
orepalyii ¢ BEIIECTBEHHbIMH YHCIIAMH, HAKOIUJICHHE OIIMOOK NpHU BBIUUCICHUSAX.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

OmnpeneneHre BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aAJITOPUTMOB
YIPaBJIEHUS UCTIOJTHUTEISIMH U BBIYACIUTEIBHBIX AITOPUTMOB. OTpeIeIEHNE UCXOTHBIX
JAHHBIX, IPU KOTOPBIX aJIrOPUTM MOKET aTh TpeOyeMbli pe3yibTar.

Otanbl pemieHus 3aJad  Ha Kommblorepe. MHCTpyMeHTanbHbBIE CpEICTBA:
TPAHCISTOP, OTJIATYUK, MPOPUIUPOBIIMK. KOMIUISAIUSA U UHTEpHpETalrs TPOrpaMM.
BupryanpHble MalIuHBL.
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WuTerpupoBanHass  cpepa  pa3paboTkU.  Meronpl  OTHAAKM — MPOrPaMM.
Hcnonb3oBaHue TpacCUpOBOYHBIX TaOmuu. Otnagounslii  BeiBoA. [lomarosoe
BBITIOJIHEHNE NTpOorpaMMebl. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanusi  (Python, Java, C++, C#). Tunsl AaHHBIX:
LIEJIOYMCIICHHBIC, BELIECTBEHHBIE, CHUMBOJIbHBIC, Jlorndeckue. BerBnenus. CnoxHble
ycioBus. llukibl ¢ ycnoBueM. [luMknbsl mo mnepeMeHHOW. B3aummo3aMeHseMOCThb
pa3IuMYHbIX BUIOB IUKIOB. MHBapuaHT 1ukia. CoCTaBIeHHE HUKIIA C UCIIOJIb30BAHUEM
3apaHee ONpeIeIEHHOr0 MHBapUaHTa [UKIIa.

JlokyMeHTHpOBaHue mnporpamMm. lcnons3oBanue kxomMmeHTapues. lloaroroska
OMHCAHMS MPOrPaMMbl U HUHCTPYKLIMH JIJIS1 TIOJIb30BATEII.

AnroputMbel 00paOOTKM HATypaJbHBIX 4YHCEJN, 3alHCAHHBIX B IO3ULHUOHHBIX
CUCTEMax CUMCIEHHUS: pa30MEeHME 3aliCH 4Yucia Ha OTIeNbHbIE LU(PHI, HAXOXKACHHUE
CYMMBI U TPOU3BEEHUS LU (Dp, HAXOKACHINE MAKCUMAJIbHON (MUHUMAIbHOW) HUDPHI.

HaxosieHre Bcex IMpOCThIX YHCEN B 3aaHHOM Auana3oHe. [IpeacrasieHue uucia
B BHJE Ha0bopa TMpPOCTBIX COMHOXHUTENEH. AJITOPUTM 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 mnopazafgaud. [logmporpammbl (mpouenypbl U (QYHKIHH).
Pexypcus. PexypcuBHble 00beKTHI ((pakTasnsl). PekypcuBHbIE MpoLieaypsl 1 QyHKIUY.
Hcnonb3oBaHue cTeKa sl OpraHU3aluy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue  cTaHAapTHOM  OMOMMOTEKM  s3bIKa  MPOTPaMMHPOBAHUS.
[ToaxmatoueHne OMOIMOTEK MOANPOrpPaMM CTOPOHHHMX MPOU3BOAMUTENEH. MOAYIbHBIN
MPUHIUI TOCTPOCHUS IPOTPAMM.

Yucnennbie MeToabl. TouHOE W MPUOIMKEHHOE pelIeHUs 3anadn. YUHClIeHHbIE
METO/bl PEIICHUS YypaBHEHUI: MeTol nepedopa, METOJA MOJIOBUHHOTO JIEJIEHUS.
[TpubnmxE€HHOE BIUMCIICHHUE AJTMH KPUBBIX. BpIuncienue miomazieit puryp ¢ moMoIpto
YHCIEHHBIX METOJIOB (METOJI MPSAMOYTOJILHUKOB, MeTo1 Tpanenuii). [louck makcumyma
(MUHMMYMa) PYHKIIUU OJTHON MEPEMEHHON METOA0M MOJIOBUHHOIO JIEJICHHUS.

O06paboTka  CHMBOJBHBIX  JaHHBIX. Bcrpoennsie  QyHkmmm  s3bIKa
MPOTPAMMUPOBAHUS 1T OOpaOOTKM CHMBOJBHBIX CTPOK. AJNTOpUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSBJIECHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA MO MPOOETbHBIM CUMBOJIaM, IIOUCK MOJICTPOKH BHYTPHU JAHHOM CTPOKH,
3aMEHa HAMJEHHOW MOJCTPOKHU Ha JIPYTYHO0 CTPOKY. I '€Hepanus Bcex CIOB B HEKOTOPOM
andaBuTe, yIOBIETBOPSIOUIMX 3aJaHHBIM orpaHudeHusiM. lIpeoOpa3oBanue uncia B
CUMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBel ¥ IIOCJIENOBATEILHOCTH  4HCEl. BpiyucieHue  0000MEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MACCHMBAa WJIM YHUCJIOBOW IOCIEN0BATENLHOCTH (CYMMBI,
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MPOU3BEJEHUS, CpPEAHEro apudMEeTHYecKOoro, MHUHUMAJIBLHOTO U MaKCUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA HJIEMEHTOB, VYAOBJICTBOPSIONIMX 3aJaHHOMY YCIIOBHIO).
JInHENHBIN MOKUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.

CoptupoBka ojgHOMEpHOTO MaccuBa. IIpocTbie MeTonbl COPTUPOBKU (METON
nmy3bIpbka, METO/ BbIOOpa, copTUpoBKa BcTaBkamu). CopTupoBKa ciusiHueM. boicTpas
coptupoBka maccuBa (anroput™m QuickSort). JIBOMYHBIN MOMCK B OTCOPTUPOBAHHOM
MaccCuBe.

JIBymMepHBIC MAaCCUBBI (MATPHUIIBI). AJTOPUTMBI 00paOOTKH TBYMEPHBIX MAaCCHBOB:
3aMoJHEHUE ABYMEPHOTO YMCIOBOIO MAaCCHBA IO 33JJaHHBIM MPaBHUIIaM, MOUCK IeMEHTa
B JBYMEPHOM MAacCCHUBE, BBIUMCICHHE MaKCUMyMa (MUHMMYMa) U CyMMBI 3JIEMEHTOB
JIBYMEPHOTO MAacCHBa, IEPECTAaHOBKA CTPOK M CTOJOIIOB JIBYMEPHOTO MacCHBa.
Paspabomka npoepamm 0nsi pewenus npocmvix 3a0au ananuza oanuwix (ouucmka
OQHHBIX, KNACCUDUKAYUS, AHATU3Z OMKTOHEHULL).

HNudopMannoHHbIE TEXHOJIOTHA

TexcroBeiit  mponeccop. PenmaktupoBanne u  ¢opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpeicTBa MOUCKA U aBTO3aAMEHBI B TEKCTOBOM ITPOIIECCOPE.
Hcnonb3oBanue ctuiieil. CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKYMEHThL. (CHOCKH,
ornanieHue. KonnekruBHas padota ¢ JoKymMeHTaMu. VHCTPYMEHTHI pElieH3UpOBaHUS
B TEKCTOBBIX mporeccopax. OOmaunbie cepBuchl. JlenoBasi mnepenucka. Pedepar.
[IpaBuna TUTUPOBAHHUS HCTOYHUKOB U OQGOpMIIECHUS OMOIMOTpaPUUYECKUX CCHIIOK.
OdopmiieHHe CIUCKa JIMTEPATypbl. 3HAKOMCTBO C KOMITHIOTEPHOM BEPCTKOM TEKCTA.
TexHuueckue cpencTra BBoAA TeKCTa. Crienuan3upOBaAHHBIE CPEACTBA PEAAKTUPOBAHUS
MaTeMaTUYECKHX TEKCTOB.

Ananu3 paHHbIX. OCHOBHBIE 33Ja4d aHaln3a JAHHBIX: [POTHO3UPOBAHMUE,
KJaccuduKanus, KiacTepusaius, aHaau3 oTkJIoHeHul. [locaenoBaTeIbHOCTh pelieHus
3aJlay aHaJIM3a JJAHHBIX: COOp MEePBUYHBIX JAHHBIX, OYMCTKA U OIICHKA KAYeCTBA IaHHBIX,
BBIOOp W/WJIM TIOCTPOCHHE MOJIETH, MpeoOpa3oBaHUe TaHHBIX, BU3YyallU3allvs JTaHHbIX,
MHTEPOpPETALNS pPe3yiabTaroB. lIporpamMmHbie cpencTBA W HMHTEPHET-CEPBUCHI A
00pabOTKM W TIPEACTaBICHHMS MaHHBIX. bosbmime aaHHble. MammuHHOe oOydYeHHE.
Humennexmyanouulii anaiu3 OGHHULIX.

AHaJU3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaOIUIl. BEIYMCIIEHHE CyMMBI, CPETHETO
apu(PpMETHIECKOTO, HanOOIbIIIeT0 (HAMMEHBIEr0) 3HAYCHUS Thana3oHa. Beraucienue
kod(pdunmeHTa KOppedsAluu JIBYX PSAOB JIaHHBIX. [locTpoeHune CTOIOYATHIX,
JMHENYaThIX U KpyroBeix auarpamm. [loctpoenue rpadukos pyukiuii. [logdop nuHum
TPEHJIa, PEIICHUE 3a/1a4 TPOTHO3UPOBAHUSL.

YuclieHHOE pelieHue ypaBHEHUH ¢ MOMOIIBI0 oAbopa napamerpa. OntuMusaius
KaK TIOMCK HaWJIydlllero pelieHus B 3aJlaHHbIX yciaoBusax. lleneBas dyHkius,
orpanuveHus. JlokanpbHbIE U TIIOOANTBHBIA MUHUMYMBI 1efneBod ¢GyHKiunu. Pemienue
3a/1a4 ONTUMU3ALUH C TIOMOIIBIO JIEKTPOHHBIX TAOIHII.
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11 KUIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckne NOAXOAbI K OLEHKE KOJMYecTBAa HMH(MOpManuu. 3akoH
anmutuBHOCTH HHpopMmarmu. Popmyna Xaptiu. HMapopmamuss U BepOATHOCTb.
®opmyia lllenHoHa.

AnroputMmsel cxkatus nanHbiXx. AnroputM RLE. Anroputm Xaddmana. Aaroputm
LZW. Anroputmsl CkaThsi JaHHBIX C MOTEPSIMU. Y MEHBIICHHE TIIyOHMHBI KOAUPOBAHUS
usera. OcHOBHBIE Hien anroputMoB cxarust JPEG, MP3.

CkopocTh  mepepaud  JaHHBIX.  3aBUCUMOCTb  BPEMEHHM  NEPEAadd OT
uH(OpPMAITMOHHOTO O00BEMa JAaHHBIX M XapPAKTEPUCTUK KaHala CBs3u. [IpuymHbl
BO3HMKHOBEHUS OIIMOOK MpH nepeaade JaHHbIX. Kospl, mo3Bosstonie oOHapyKUBaTh U
UCIIPaBJIATh OIIMOKH, BO3HUKAIOIIME IMPHU Mepenaye AaHHbIX. PaccTossHue X3MMUHTA.
Koauposanue ¢ nosropenrem 6uto. Koasl XamMmuHra.

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

Monemn wu wmoaenupoBanue. Llens monpenupoBanusi. COOTBETCTBHE MOJIEIH
MOJICIIUPYEMOMY OOBEKTY WM THpoLeccy, Lenau MojaeaupoBaHus. Dopmanu3anus
IIPUKJIAIHBIX 3a]1a4.

[IpencraBieHue pe3yinbTaToOB MOJAEIUPOBAHUS B BUJAE, YIOOHOM JUIsl BOCIIPUSATHS
yenoBekoM. ['padpuueckoe npeacrapieHue TaHHBIX (CXeMbl, TAOIUIbI, TPapUKH).

I'padsi. OcHoBHbIe OHATHS. Busl rpados. Onucanue rpadoB ¢ TOMOIIBI0 MATPHII
CMEXHOCTH, BECOBBIX MATPHL, CIIMCKOB CMEKHOCTH. PellleHne anropuTMU4eCKUX 3a1ad,
CBSI3aHHBIX C aHAIM30M TpadoB (MOCTPOEHUE ONTUMAIBHOTO MYyTH MEXAY BEpIIMHAMU
rpada, ompenereHUWE KOJIMYECTBA  PA3IMYHBIX MyTed  MEXAy BepUIMHAMU
OPUEHTHPOBAHHOI'O AlIUKIMYECKOro rpada).

HlepeBbst. bunapnoe paepeBo. JlepeBbss momcka. CrocoObl 00Xoja jJepena.
[IpencraBnenne apuPMeTHIECKUX BHIPAKEHUI B BHUJIE JepeBa. J{UCKpETHBIE UTPBI IBYX
UTPOKOB ¢ nojHoM uHdopManueil. [Toctpoenue aepena nepedopa BapuaHTOB, ONTUCAHUE
CTpaTeruu Urpbl B TaOJWYHOW QopMe. BBIMIpBINIHBIE W MPOUTPHILIHBIE TMO3HUIIMH.
BbIurphliiHbie cTpaTeruu.

CpenctBa HCKycCTBEHHOro MHTesiekTa. (CepBUCHl  MAIIMHHOTO MEPEeBOJA
U pacrno3HaBaHus yCTHOW peun. KornutuBHbIE cepBUCHL. WneHTudUKAIMS M TMOUCK
n300pakeHuid, pacrno3HaBanue sui. CamooOydwarouuecsi cuctembl. MCKycCTBEHHbIN
WHTEJJIEKT B KOMIIBIOTEPHBIX Urpax. Fcnonb3oBaHME METONOB HCKYCCTBEHHOTO
UHTEIJICKTa B O0O0ydJarommx cuctemax. lcmoib30BaHHEe METOIOB HCKYCCTBEHHOTO
WHTEUIEKTa B  poOoToTexHuke. MuTepHer Bemel. I[lepcrnekTUBBI — pa3BUTHS
KOMITBIOTEPHBIX UHTEIJIEKTYyaJIbHBIX cUCTEM. HellpoHHBIE CeTH.

AJITOPUTMBI U IPOrPAMMUPOBAaHUE
Qopmanuzanms NOHATUSA anroputMma. MammnHa TeropuHra Kak yHHMBEpCaabHas
Monenb BbluuciaeHu. Tesuc UYépua—Teropunra. Mawwuna I[locma. Hopmanvusie
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aneopugmvr Mapxkosa. Aneopummuvecku Hepazpewiumsvie 3adayu. 3adava oCmaHosa.
Hegosmoorcnocms agmomamuueckol omaaoku npocpamm.

OrneHKa CII0)KHOCTH BBIYUCIIEHUN. Bpems paboThl 1 00bEM HUCIIONIB3YEMO MAMSITH,
UX 3aBUCHMOCTB OT pa3Mepa UCXOJHbBIX TaHHbIX. OLIEHKa aCUMIITOTHYECKON CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TIOJMHOMHUAIBHOW CIIOKHOCTU. [lepedopHble alropuTMBI.
[TpuMeps! pa3IuYHbIX AITOPUTMOB PELLIEHUS OJHOM 3a]a4l, KOTOPbIE UMEIOT Pa3INuHyI0
CJIO’KHOCTb.

[Torck mpOCTBIX YMCEN B 3aJJaHHOM JIMANla30HE C MOMOIIbIO AIFOPUTMA «PELIETO
Oparochenar.

MHoropa3psiHble Lieble Yncia, 3aJa4l JIMHHOW apu(METHKH.

CrnoBapu (accoruaTUBHBIE MAaCCUBBI, 0TOOpaxkeHus ). Xau-tadbaunsl. [loctpoenune
aJ1(paBUTHO-4AaCTOTHOTO CJIOBApSI ISl 33/1aHHOTO TEKCTA.

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

Crekn. AHanuM3 TOPaBWIBHOCTH  CKOOOYHOIO  BBIpOKEHHUA.  BpruncieHue
apu(PMETUYECKOTO BBIPAKEHHUS, 3aITUCAHHOTO B TOCTPUKCHON (opMe.

Ouepenu. Mcnonb3oBaHue ouepeau Ajisl BpEMEHHOTO XPaHEHHUS TAHHBIX.

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

Anroputmel  Ha Trpadax. IlocTpoeHHe MHHUMAIBHOTO OCTOBHOIO JI€pEBa
B3BECILICHHOTO CBSI3HOI'O HEOPUEHTUPOBaHHOTO Tpada. Ob6x00 epagha 6 2nyouny. Ob6x00
epagpa 6  wupury. KOAMYECTBO  pa3NMYHBIX NyTeH  MEXIy BEpIIMHAMHU
OpPUEHTUPOBAHHOTO alMKIn4YecKoro rpada. Anroputm Jleiikerpsl. Areopumm Dnoiida—
Yopwanna.

HepeBps. Peanmuszanms aepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYpP. JIBonuHBIE
(Ounapubie) nepeBbs. llocTpoeHue gepeBa Il 3aaHHOTO  ApUPMETHUYECKOTO
BbIpaKeHUs. PexypcuBHBIE anropuTMbl o00xoja jAepeBa. lcmonb3oBaHHE CTEKa M
ouepenu s 00xoa iepeBa.

JluHaMu4yecKkoe MpOorpaMMHUPOBAHUE KAK METOJ PELICHMs 3a1ad C COXPaHEHHEM
IIPOMEKYTOUHBIX PE3YJIbTATOB. 3a/ayd, pEelIaeéMble € MOMOLIBI0 JUHAMUYECKOTO
NPOrPaMMUPOBAHMS: BBIYMCIECHUE PEKYPCUBHBIX (YHKLIMA, MTOACYET KOJIUYECTBA
BAapUAHTOB, 33J]a4H ONTUMHU3AIUH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM TporpaMmupoBanuu. OOBEKTHI
u kiaccel. CBoiicTBa M MeTOJbl O0BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAJIM3.
Pa3paboTka mnporpaMM Ha  OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO  MOJXOJA.
WNukancynsuus, HacaeA0BaHue, MOTUMOpdU3M.

Cpenst  ObicTpoM  pa3zpaboTrku nporpamm. IlpoektupoBanue uHTepderica
noJsib3oBaTesl. Vcnonab30BaHWe TOTOBBIX YIPABISEMbBIX 3JIEMEHTOB [JIsl MOCTPOCHUS
uHTepdeiica.

00630p s3bIKOB MporpammupoBanus. [loHsATHE 0 MapagurMax NMporpaMMHPOBAHUS.
H3yuenue 6mopozo A3biKka NpocpamMmupo8anus.
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HNHpopmMauoHHbIE TEXHOJIOTMU

OTanbkl KOMIBIOTEPHO-MAaTEMaTHYECKOr0 MOJECIUPOBAHUS: TOCTAaHOBKA 3aJayH,
pa3paboTka MOJENU, TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBIN HKCIEPUMEHT, aHaIu3
pe3yJbTaTOB MOJICIIUPOBAHMS.

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

OO6paboTKa pe3ysbTaToB dKCIepUMEHTa. MeTo1 HauMEeHbIINX KBaapaToB. O1eHKa
YHUCJIOBBIX TApaMEeTPOB MOJIETUPYEMbIX OOBEKTOB U TMpoiieccoB. BoccraHoBieHue
3aBUCHUMOCTEM IO pe3yJIbTaTaM 3KCIEPUMEHTA.

BeposarHocTHBIE MOJIEJIH. MeTtonabl Momnte-Kapiio. HMuranunonnoe
MozenupoBaHue. CUCTEMbI MAaCCOBOTO OOCTY>KUBAHUS.

Tabnuunsie (pensinoHHbIe) 0a3bl TaHHbIX. Tabnuia — npeacTaBieHUE CBEICHU 00
onHOTUNHBIX OoOBekTax. [lone, 3amuchk. Kirou Ttabmuipbl. Pabora ¢ rotoBoi 6a3oif
JAHHBIX. 3amojgHeHue 0a3pl JaHHBIX. [louck, copTupoBka W GUIBTpAlMsS JIaHHBIX.
3anpockl Ha BBIOOPKY JIaHHBIX. 3alpochl C TapaMmeTpaMu. Beruucisembie MOJs B
3ampocax.

MuoroTtabiuunpie 0a3bl AaHHBIX. THIBI CBA3el MexAy Tabiumamu. BuenrHuit
kito4. LlenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

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

Hepenayuonnvie 6azvl 0annwix. IKcnepmmusie cucmemvl

Nutepuer-npuinoxenus. [loHsTHe O CepBEpHOW M KIMEHTCKOM 4YacTsaX CauTa.
TexHOJorus: «KJIUEHT — CEPBEP», €€ TOCTOMHCTBA U HenocTaTku. OCHOBHI si3bika HTML
u kackagubix Tadsmi ctwien (CSS). Cuenapuun Ha sa3wike JavaScript. @opMbl Ha BeO-
CTpaHULIE.

Pa3memienne Be6-caiiToB. Yciryra XocTuHra. 3arpyska ¢GaiioB Ha CauT.

BBon wu300pakeHUll C HCMOIB30BAHMEM PA3UYHBIX I[HMQPPOBBIX YCTPONCTB
(mdpoBbIX (oToanmapaToB M MHKPOCKOIIOB, BHJIEOKaMEp, CKaHEPOB M JIPYTUX
ycTpoiicTB). ['padmueckuit pemaktop. Paspemenue. Kanpupomanue. lcmpaBieHue
nepcrnekTuBbl. [ ucrorpamma. Koppekius ypoBHei, koppekius 1iseta. OdeciiBeuynBanme
LBETHBIX M300pakeHuil. Perymb. PaboTa ¢ oOnactsimMu. OUIbTPHI.

MHorocnoliHple Hu300pakeHus. TekcroBele ciaow. Macka cios. KanHanbl.
Coxpanenue BblZieJeHHON oOnactu. IloaroroBka wiumrOCTpanuii Jyisi BeO-CaToOB.
AHUMHPOBaHHBIE N300paKEHUS.

Bekropnass rpaduka. IIpumutuBbl.  V3meHeHue  mopsaka  3JIEMEHTOB.
BripaBHuBanue, pacnpeaenenue. ['pynmnupoBka. Kpuble. @opmaTbl BEKTOPHBIX
pucyHkoB. VMcnonb3oBaHue KOHTYpPOB. BekTopuzaiusi pacTpoBBIX NU300paKEHUH.

[IpyHIMIBI TTOCTPOEHUS M PEOAKTUPOBAHUSA TPEXMEPHBIX Monenei. CeTouHble
Mojiend. Marepuansl. MonennpoBaHue HCTOYHUKOB OCBelleHusA. KaMmepbl. AqauTHBHbBIE
texHonoruu (3D-npunTepsl). [loHSATHE O BUPTYyadbHOW PEATBHOCTH U JOMOJHEHHOU
pEaIbHOCTH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI
HO UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yibTAaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS
PYKOBOJACTBOBAaThCA C(HOPMHUPOBAHHOW BHYTPEHHEH MO3HUIMENH JTUYHOCTH, CHUCTEMOM
LEHHOCTHBIX OpPUEHTAlUi, TIO3UTUBHBIX BHYTPEHHHUX YOEKIEHHI, COOTBETCTBYIOLIUX
TPaJULMOHHBIM ILIEHHOCTSIM POCCHUHCKOIO OOIECTBa, paCIIMPEHUE KUZHEHHOTO OIbITa
U ONbITa JAEATEIbHOCTH B IPOLECCE pealM3allii CpPEeACTBaMH y4eOHOIo IpeaMeTra
OCHOBHBIX HAIPaBJICHUH BOCIIUTATEIbHON EATEIBHOCTH.

1) rpask1aHCKOr0 BOCTIMTAHMS:

OCO3HAHHME CBOMX KOHCTHUTYIMOHHBIX IIPaB U 00sS3aHHOCTEH, YBaXKCHHE 3aKOHA U
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 BUPTYaIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

[IEHHOCTHOE OTHOIIEHHE K HCTOPHUYECKOMY HacCJEIuIo, JOCTIKEeHusM Poccuu B
HayKe, UCKYCCTBE, TEXHOJOTHSIX, MOHUMaHUe 3Ha4deHHs WHPOPMATUKU KaK HAyKd B
YKU3HU COBPEMEHHOTO OOLIECTBA;

3) IyXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSI:
c(OPMUPOBAHHOCTh  HPABCTBEHHOT'O  CO3HAHUS, JTHYECKOTO  IOBEJCHUS;
CIIOCOOHOCTh OLIEHHMBATh CHUTYallUI0 M NPUHUMAaTh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B CETH
WHuTepHeT;

4) 3CTEeTHYECKOro BOCIIUTAHUS

SCTETHYECKOE OTHOILCHHE K MHPY, BKIIIOYAs SCTETHKY HAyYHOIO M TEXHMYECKOIO
TBOPYECTBA;

CIIOCOOHOCTh BOCHPHUHHMMATH pa3IMYHbIE BHIBI MCKYCCTBA, B TOM YHCJIE
OCHOBAHHOTO Ha KCIIOJIE30BaHUK HH(OPMAILIMOHHBIX TEXHOJIOTHIA;

5) pu3HUeCKOro BOCIUTAHHA:

c(hOpMHUPOBAHHOCTh 370POBOI0 U 0OE€30MacCHOr0 o0pasa >KW3HHU, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3J0pPOBBIO, B TOM YHCIIC 3a CUET COONIOACHHUS TPEOOBAHMMA
0e30macHO OSKCIUTyaTalldd CPEICTB  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHU;
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6) TPyA0BOr0 BOCIIHTAHMA:

TOTOBHOCTb K aKTHUBHOW JIEATENILHOCTH TEXHOJIOTUYECKOH U  COIHUAIBbHON
HAIpaBJICHHOCTH, CIIOCOOHOCTh HWHHIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSTEIHLHO
BBITOJIHATH TaKYIO I€ATEIbHOCTD;

uHTEepec Kk  chepam  mpodecCHOHANbHOW  JAEATETBbHOCTH,  CBSI3aHHBIM
¢ WHPOPMATUKOH, NPOTrpaMMHUPOBAHMEM H HH(POPMAIMOHHBIMA TEXHOJIOTHUSIMH,
OCHOBAaHHBIMH Ha JIOCTIDKCHHMSIX HayKH WH(POPMATUKM M HAYYHO-TEXHHUYECKOTO
nporpecca, yMEHUE COBEpIIATh OCO3HAHHBIM BbIOOp Oynymeil mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TJIAHbI;

TOTOBHOCTh M CLIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTIKECHUN
BCEH JKU3HU;

7) KOJIOTHYECKOr0 BOCIIUTAHMS

OCO3HaHME TJI00AJILHOT0 XapaKTepa IKOJIOTHUECKUX MPOOJIeM U IyTel UX penieHus,
B TOM 4YHCI€ ¢ Yy4ETOM BO3MOXHOCTEH HWH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHU;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTHKEHUSM HAyYHO-TEXHHUYECKOIO Iporpecca M OOIIECTBEHHOMN
IPAKTUKH, 32 CYET NOHUMAHUS POJIM MHPOPMALMOHHBIX PECYPCOB, MH(DOPMAIMOHHBIX
IPOLECCOB U MH(OPMALMOHHBIX TEXHOJIOTUNA B yCIOBUSAX LU(POBON TpaHCHOpMALUU
MHOTUX c(ep )KM3HU COBPEMEHHOTO OOLIECTBA;

OCO3HaHUE LEHHOCTH HAay4YHOW JI€ATEIbHOCTH, TOTOBHOCTh OCYILECTBISATH
IIPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTh HHANBUIYAIBHO U B TPYyIIIIE.

9) sMOUMOHAIBLHBII HHTEJLJIEKT, MPEANOoIararo it c(hopMHUPOBAHHOCT:

CaMOPETyJIMPOBAaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE IIPUHUMATH
OTBETCTBEHHOCTbH 32 CBOE MOBECHNE, CIIOCOOHOCTh aalTUPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMHA, BKJIIOYAKOIIEH CTPEMJIICHHME K JIOCTHKECHUIO IIEIU
U yCIEXy, ONTUMHU3M, HWHUIIMATHBHOCTb, YMEHHUE JAEHCTBOBATh, MCXOJA M3 CBOHUX
BO3MOKHOCTEH;

SMIIATHU, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh DSMOIMOHAJIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €r0 TIPU OCYIIECTBICHHH KOMMYHHKAIUHA, CIIOCOOHOCTH
K COUYBCTBHIO U CONIEPEKUBAHMIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAaMBaTh OTHOIICHUS C
JPYTUMH JIFOJbMHU, 3a00TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peiaTh KOHMIUKTHI.

METANIPEIMETHBIE PE3YJIbTATBI

B pesynbTare nzydenus nHQOpMaTUKK Ha YPOBHE CpeTHETO 00IIero oOpa3oBaHuUs
y oby4arorierocs OyayT cOpMUPOBAHBI METAMPEAMETHBIE PE3YyJIbTaThl, OTPAKCHHBIC
B YHUBEPCAIBHBIX YUCOHBIX ICHCTBHUSAX, & MMEHHO — TIO3HABATEIIbHBIC YHUBEPCAIbLHBIC

18



yueOHble JIeWCTBUS, KOMMYHUKATHBHbIE YHUBEpCaJbHbIE YydeOHble JEHCTBUS,
PErYJISTUBHBIE YHUBEPCAIbHBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIE HeiicTBHUS
ba3oBble JJornyeckue 1eicTBUA:

CaMOCTOSTEIILHO (JOPMYTHPOBATh U aKTYaJM3UPOBATH MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

YCTAHABJIMBATh CYIICCTBEHHBI NPU3HAK WM OCHOBaHUA JJI1 CpPaBHEHWS,
Kkiaccudukanyuu u 00001IeHMS;

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

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX

paspabaThiBaTh IUIAaH pelIeHHus TPoOJIeMbl C y4€TOM aHallM3a HMEIOIIMXCS
MaTEpPHUAJIbHBIX 1 HEMATEPHUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH, OICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUI JESITEIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH PA0OTy B YCIOBHUSAX PEAIbLHOIO, BUPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOIIEM.

Bba3oBbie ucciieqoBarebCKue 1eiCTBUA:

BJa/IeTh HAaBbIKAMHU Y4YEOHO-UCCIIEOBATEIbCKON M TMPOEKTHOW JESTENIbHOCTH,
HABBIKAMHM pa3pelleHUs Npo0sieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB DPEIICHMs MPAKTUYECKHUX 3a7ad, NPUMEHEHHUIO Pa3JINYHbIX METOJ0B
MO3HAHUS;

OCYILECTBIIATH PA3JIMYHBIE BUBI JIEATEIIBHOCTH I10 NIOJIYYEHUIO HOBOT'O 3HAHUS, €ETO
MHTEpIIpeTalny, TPEoOPa30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YU€OHBIX CUTYalUsIX, B
TOM YHCJIE€ TIPU CO3IaHUU YYEOHBIX U COLUATBHBIX TPOEKTOB;

dbopMuUpOBaTh HAy4YHBI THUI MBIIUICHUS, BIAJeTh HAYYHONW TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 337a41 B 00pa30BaTEIbHOM N€ATEIbHOCTH
Y )KU3HEHHBIX CUTYyalUsIX;

BBISIBJISIT IPUYMHHO-CIIEICTBEHHBIE CBA3U U aKTyaJU3UpOBATh 33/1a4y, BbIABUIATh
TUIIOTE3Y €€ pEelIeHUs, HAaXOAUTh apTyMEHTHI JIJIS I0KA3aTeJIbCTBA CBOUX YTBEPIKICHHU,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHaJM3UPOBaTh IMOJYYCHHBIE B XOJE PEIICHUS 3aJa4yd PE3yJbTaTbl, KPUTHUUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATH LieJICHANPABICHHBIN MOUCK ITEPEHOCA CPEICTB U CIIOCOOOB IEHCTBUS
B IPO(hEeCCHOHATIBHYIO CPELY;

yMETh TIEPEHOCUTh 3HAHUS B TI03HABATENbHYI0 U MPAKTHYECKyIO0 00JacTu
KU3ZHEIEATEIIbHOCTH;

YMETbh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;
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BbI/IBUT'aTh HOBBIC UACH, ITPCJIaraTb OpUIrnHaJdbHbIC ITOAXO0AbI U PCHICHHA, CTAaBUTh
HpO6JIeMBI " 3a/1a4M, JOITYCKAaroIMe aJIbTCPHATHBHbLIC PCUICHUS.

Pabora ¢ undopmanmeii:

BJIQJIETh HAaBbIKAMHM TOJy4eHUsS] HHOOpPMAlMM W3 HCTOYHMKOB Pa3HBIX THIIOB,
CaMOCTOSATEIILHO OCYIIECTBIISATh TIOWUCK, aHAJIN3, CUCTEMATH3AIlUI0O M WHTEPIPETAIIUIO
nH(popMaIuu pa3aTuyHbIX BUAOB U (OPM IPEACTaBICHNUS,

co3/laBaTh TEKCTHl B Pa3IMYHBIX opMaTax ¢ yd€éToOM Ha3HadeHUs WHpopMaIuu
U 1IEJIEBOM ayTUTOPHH, BEIOUpast ONTUMATIBHYIO (DOPMY MPECTABICHUS U BU3YAIH3aINN;

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

UCIIOJIb30BaTh Cpe/icTBa MHGOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B PCIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpTraHW3allMOHHBIX 3a11ad C
coOmoieHueM TpeOOBaHMM  HIPrOHOMHUKH, TEXHUKH O€30MaCHOCTU, TUTHUEHBI,
pecypcocOepeKeHHs, TPaBOBBIX W OATUYECKUX HOPM, HOPM HH(OOPMAIIMOHHOU
0e30MacHOCTH;

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

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC AeHCTBUS
Oo0menue:
OCYIIECTBJISATH KOMMYHHUKAIIUU BO BCeX chepax KU3HU;
pacCiio3HaBaTb HeBep6aJ'H)HI>Ie CpcacTBa O6H.[CHI/I$I, INOHUMATh 3HAUYCHUEC CONHAJIbHBIX
3HAKOB, PaCIliO3HaBaThb MPCAINNOCHIIKHU KOH(l)J'H/IKTHBIX CI/ITyaL[I/Iﬁ U CMAT4YaTh KOH(l)J'H/IKTBI;
BJIAJIETH pa3IuYHBIMU criocod0amMu oO011eHus " B3aMMOICHCTBHS,
apryMEHTUPOBAHHO BECTU JTUAJIOT, YMETh CMST4aTh KOH(MIUKTHBIC CUTYAIINH;
pa3BépHYTO H JIOTUYHO M3J1araTb CBOIO TOYKY 3PCHUA C HCIIOJIB30BAHHUCM A3BIKOBBIX
CPEICTB.

CoBMecTHasI 1eITEJILHOCTD:

MMOHKUMATh U UCTI0JIb30BaTh IPEUMYIIIECTBA KOMAaHIHOW Y MHMBUIYaJIbHOU PaOOTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUI ¢ yUETOM OOIIUX UHTEPECOB
Y BO3MOYKHOCTEHN Ka)JOTO YJI€HA KOJUIEKTUBA;

MIPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JIEUCTBUS 110 UX JTIOCTUKECHUIO: COCTABJIATH ILUIAH IEMCTBUM, PACTIPEACIISITH POJIM C YUETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHUBATh Ka4€CTBO CBOETO BKJAJa M KaXXJOr0 y4acTHHUKA KOMAaH/Abl B OOIIUI
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTb  HOBBIE IIPOEKTHI, OLEHUBATh MJAEU C IIO3ULIMUA  HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKONW 3HAUYMMOCTH;
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OCYIICCTBJIATh IMO3UTUBHOC CTPATCIHYCCKOC IMMOBCACHUEC B PA3JIMYHBIX CUTyallUiAX,
IMPOABJIAATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH WHHUIIMATUBHBIM.

PerynsitTuBHble YHUBepCcAJbHbIE Y4eOHbIE JeHCTBUSA
Camoopranmsanms:

CaMOCTOATENIBHO  OCYIECTBIIATh IIO3HABATENIBHYIO JICSTEIBHOCTh, BBISBIATH
npo0JyieMbl, CTaBUTb U (OpMyIHpOBaTh COOCTBEHHBIE 3a7aud B 00pa30oBaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

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

JABATh OLIEHKY HOBBIM CUTYyalUsAM;

paciupsATh paMK1 y4€OHOI0 IPEMETa Ha OCHOBE JIMYHBIX MTPEIIOYTEHUN;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW 3PYAULMU B Pa3HbBIX
0o0JacTsAX 3HAHWM, IMOCTOSHHO MOBBINIATH CBOM OOpa30BaTEIbHBIM U KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTH KOPPEKTHBBI B JIEATENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LEIIAM;

BJa/IETh HABBIKAMHU IO3HABATEIBHON pe(dIeKCHH KaKk OCO3HAHUSl COBEPILIAEMbIX
JEWCTBUN U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, HCIIOJIB30BAThH
npuémMbl pedIeKCUH ISl OLIEHKU CUTYallMH, BBIOOpa BEPHOT'O PEILICHUS;

OLIEHMBATh PUCKH M CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HUX CHHKCHUIO;

[IPUHUMATh MOTHUBBI M ApIYMEHTHI IPYTUX [IPU aHAIU3€E PE3YJIbTaTOB IE€ATEIBHOCTH.

IpunsiTus cedst U APyrux:
MPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTaTKU U JJOCTOMHCTBA,
IIPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX [PU aHAIU3E PE3YJIbTATOB JACSATEIbHOCTH;
MPU3HABaTh CBOE MPAaBO U MPABO JAPYTUX HA OLINOKY;
pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TO3UIIUH APYTOTO YeJIOBEKA.

INPEAMETHBIE PE3YJIbTATBI

B npouecce nzyuenust kypca nunpopmatuku yriayoiaéaHoro yposns B 10 kiaacce
00yJaroIUMHUCs Oy IyT JOCTUTHYTHI CIEAYIONIUE TPEAMETHBIC PEe3YIbTaThI:

BJIa/ICHUE MPEACTABICHUSIMU O POJIH HH(GOPMALIMU U CBSI3aHHBIX C HEHl MPOLIECCOB B
npupojie, TEXHUKE W OOIEecTBe, MOHATHSAMHU «HH(POPMALUS, «UHGOPMAIIMOHHBIN
IOPOLECCH,  «CUCTEMa»,  «KOMIIOHEHThl  CHCTEMbD»,  «CUCTEMHBIH  3(ddexry,
«MH(pOpMALIMOHHAsS CUCTEMAY, «CUCTEMA YIPABICHUY;

BJIaJICHWE METOJaMHU MOMCKa HHPOpMAIK B ceT MIHTepHET, yMEHHE KPUTHIECKH
OLIEHMBAaTh WH(POPMAIMIO, IOTYyUYEHHYIO U3 ceTu HTepHeT;
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YMEHHE XapaKTepU30BaTh OOJBIINE JaHHBIE, IPUBOJUTH IPUMEPBl HCTOUHUKOB UX
MOJyYeHHUSI W HaIpaBJICHUS MCIIOJIBb30BAHMS, YMEHHUE KIACCH(PHUIIMPOBATH OCHOBHBIC
3aJauM aHajgu3a JaHHbIX (IPOTHO3UPOBAHUE, KIacCU(PUKAIM, KIacTepu3anus, aHallu3
OTKJIOHEHMI), TIOHUMATh MOCJIEA0BATEIBHOCTh PEILICHUS 3a]1a4 aHaJu3a JaHHbIX: cOop
MEPBUYHBIX JAHHBIX, OYUCTKA U OICHKA KauecTBa JAHHBIX, BEIOOP /WM MOCTPOCHHE
MOJieaH, TIpeoOpa3oBaHME  JIaHHBIX, BHU3yaJlM3allMs  JIaHHBIX, HWHTEpIpeTalus
pE3yJIbTaTOB;

MOHMMAaHWE OCHOBHBIX TPHUHIMIIOB YCTpPOHCTBA U  (DYHKIHOHHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX M MOOWJIBHBIX KOMIBIOTEPOB, TEHIACHUWN pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIa/ICHUE HAaBBIKAMU pa0OThI C OMEPALMOHHBIMU CUCTEMAaMH, OCHOBHBIMU BUJAAMHU
MpPOTPaMMHOTO  OOECTICUCHUSl ISl pelieHus Y4eOHBIX 3ajJad 10 BBIOpaHHOMU
CHELUAIN3ALINH;

HaJM4Ke MPEACTABICHUI O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHUpE,
0 0a30BbIX MPUHIIMIIAX OPTraHU3ALMHA U (PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CeTel, 00
o0LIMX MPUHLHUIIAX pa3padOTKU U (PYHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKECHHIA;

HOHMMaHUE Yyrpo3 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 LHM(PPOBOTO OKPYXKEHHs, NOHUMAaHUE
IIPABOBBIX OCHOB HCIIOJb30BaHMUS KOMIIBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX M pabOThI
B cetu MHTEpHET;

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

YMEHHUE UCIOJIb30BaTh IIPH PELICHUH 33]1a4 CBOMCTBA MTO3ULIMOHHOM 3aIllCH YUCEN,
JIrOpUTMa MOCTPOCHHUS 3aIIMCH YUCIa B TO3UIIMOHHOW CUCTEME CUUCIIEHUS C 3aIaHHBIM
OCHOBAHMEM M TOCTPOCHMSI 4YMCIia N0 CTPOKE, COoJepKalllei 3amuch 3TOr0 yucia B
NO3ULMOHHON CHUCTEME CYHUCIEHMS C 3aJaHHBIM OCHOBAHHEM, YMEHHE BBINOJIHATH
apu(pMeTHYEeCKHE ONepaly B MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

YMEHHE BBIMOIHITHh MpeoOpa3oBaHus JOTMUECKUX BBIPAKEHUH, UCTIONIb3Ys 3aKOHbI
anreOppl JIOTUKH, YMEHHE CTPOUTh JIOTHYECKOE BBIPAXKEHHWE B JIU3BIOHKTHUBHOMN
U KOHBIOHKTUBHOM HOpMaibHbIX (opmMax MO 3aJaHHON TabJulEe WCTUHHOCTH,
UCCIIEIOBATh 00JIaCTh HCTUHHOCTH BBICKA3bIBAHUS, COJIEPKALIETO NIEPEMEHHBIE, pellaTh
HECJIOKHBIE JIOTHUYECKUE YPABHEHUS U CUCTEMbI YPABHEHHUI;

MOHUMaHue 6A30BBIX AITOPUTMOB 0OPAOOTKH YHCIIOBOM M TEKCTOBOW MH(POpMAIIUU
(3amuch yKcell B NO3UIMOHHOW CUCTEME CUMCIIEHUS, HAX0KIEHUE BCEX MPOCTHIX YHUCET B
3aJJaHHOM JlMana3zoHe, 00paboTka MHOTOPA3PSAAHBIX IEJIbIX YUCEIT, AaHAIN3 CUMBOJIbHBIX
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CTPOK U JPYTUX), AITOPUTMOB MOUCKA U COPTUPOBKH, YMEHUE OMPEIEIATh CIOKHOCTD
U3ydaeMbIX B Kypce 0a30BBIX alrOpuUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MAacCHBa,
COPTUPOBKAa MAacCHBa, MEpeOOpPHBbIE AJNTOPUTMBI, JIBOUYHBIM IMOUCK) U MPUBOAUTH
MIPUMEPBI HECKOJIbKUX AJITOPUTMOB Pa3HOU CI0KHOCTH JIJI PELIEHUS OJHOM 3a/1a4u;

BJIaJICHIE YHUBEPCAIBHBIM S3B6IKOM IPOTPaMMUPOBaHHsI BEICOKOTO YpoBHs (Python,
Java, C++, C#), npencraBieHusMH 0 0a30BbIX THMAaX JAHHBIX U CTPYKTypax JaHHBIX,
YMEHUE UCIOJIb30BaTh OCHOBHBIE YIPABISAIOIINE KOHCTPYKIUU, YMEHHE OCYILECTBIIATh
aHaJIU3 NPEIJIOKEHHON MPOrpaMMBbL: ONPEACNATh Pe3yibTaThl pabOThl MPOrpaMMBbl PU
3aIaHHBIX UCXOJIHBIX JTaHHBIX, OMPENENATh, MPH KAKUX HUCXOJHBIX JAHHBIX BO3MOXKHO
NOJIyYEHHE YKa3aHHBIX PE3YyJIbTaTOB, BBISBIATH JaHHBIC, KOTOPHIE MOTYT IIPUBECTH K
omunbke B pabore mporpaMmbl, (POPMYIUPOBATh MPEIIOKEHUS MO YIYUIICHUIO
IPOrPaMMHOTO KOJIa;

YMEHUE  CO3/1aBaTh  CTPYKTYpUPOBAaHHBIE  TEKCTOBbIE  JIOKYMEHTBl U
JEMOHCTPALIMOHHBIE MaTepUalbl C HCIOJb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
IPOTrPAMMHBIX CPEJICTB U OOJIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh 3JEKTPOHHbIE TAOJMLBI JJI1 aHajdu3a, MPEACTaBICHUS U
00paOOTKM JaHHBIX (BKJIIOYas BBIYHUCICHHE CYMMBbI, CpPEIHEr0 apu(pMETHUYECKOro,
HanOOJIBLIEr0 U HAMMEHBUIETO 3HAYEHUH, pElICHNE YPAaBHEHH, BBIOOp ONTHUMAIbHOIO
pelieHusi, moa00p JIMHUK TPEHAA, pEIICHUE 3a7a4 IPOTHO3UPOBAHUA).

B nporecce nzyuenust kypca nndopmatuku yriay0oiaéHHoro yposHs B 11 kmnacce
OOyJarOIIMMHUCS OyAyT TOCTUTHYTHI CIICAYIOIINE TIPEIMETHBIC PE3YIIbTATHI:

YyMEHHUE CTPOUTh HEPABHOMEPHBIC  KOJBI, JOIMYCKAIOIIHE  OJHO3HAYHOC
JIEKOJMPOBaHUE COOOIIEeHM (MPe(UKCHBIE KOJbI), UCIOJIb30BaTh MPOCTEUIITNE KOJIbI,
KOTOPBIE TTO3BOJISIOT OOHAPY)KMBATh M WCIPABJIATh ONIMOKW MpHU TIepeaade TaHHBIX,
CTPOUTh KOJI, O0OECIICUNBAIONTNN HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOK JJIMHY
COOOIIICHHS MPU U3BECTHON YaCTOTE CUMBOJIOB, MOSCHITH MPUHIIUIIBI PA0OTHI MPOCTHIX
QITOPUTMOB CXKaTHS JAHHBIX;

yMEHUE PEeIIaTh aITOPUTMUYECKUE 3a]]a41, CBSI3aHHbIE ¢ aHAIM30M rpadoB (3a1auu
MOCTPOEHUS ONITUMAIILHOTO MyTH MEXKy BEpIIMHAMU rpada, onpeaeraeHus: KOJIun4ecTBa
pPa3sIMYHBIX TYTEH MEXIy BEpIIMHAMU OPHUEHTHPOBAHHOTO AaIlMKIMYeCKOro rpada),
YMEHUE UCTIOIB30BaTh JIEPEBbS MIPHU aHATIN3€ U TIOCTPOCHUH KOJIOB U JIJISl TIPEICTABIICHUS
apu(PMETHICCKUX BBIPAKCHUH, TIPU PEIICHUU 3a7ad TOWCKAa W COPTUPOBKH, YMCHUE
CTPOUTH JEPEBO WIPHI IO 3aJJaHHOMY aJITOPUTMY, pa3padaTbiBaTh U OOOCHOBHIBATH
BBIUTPHINTHYIO CTPATETHIO UTPHI;

yMEHHUE pa3pabaThiBaTh U PEAM30BBIBATH B BUJE MPOTPAMM 0a30BBIC aTOPUTMBI,
YMEHUE UCTOIB30BaTh B IPOrpaMMax JaHHBIC PA3IMYHbBIX TUIIOB C yYETOM OTPaHUYCHHMA
Ha JMana3oH X BO3MOJKHBIX 3HAYCHHH, MIPUMEHATH NMPH PEHICHUU 3a7ad CTPYKTYPbI
JAHHBIX (CITMCKH, CIIOBAPH, CTEKH, OUYEPEIH, ICPEBHS), UCIIOIH30BaTh OA30BbIC OTICPAITHH
CO CTPYKTYpaMu JaHHBIX, MPUMEHSITh CTAHIAPTHBIE U COOCTBEHHBIE MTOAMPOTPAMMBI JIJISI
00pabOTKU YHUCIIOBBIX JAHHBIX U CHMBOJBHBIX CTPOK, MCIIOIB30BaTh MPH Pa3pabOTKe
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nporpaMMm  OMOJMOTEKH MOANPOrpaMM, 3HATh (DYHKIIMOHAJIbHBIE BO3MOKHOCTH
UHCTPYMEHTAJBHBIX CPEACTB Cpelbl pPa3pabOTKH, YMEHHE HCIOJIb30BaTh CPEICTBA
OTNAJKA TPOrpaMM B Cpele MNporpaMMUPOBAHUS, YMEHHE JOKYMEHTHPOBATH
IPOrpPaMMBl;

YMEHHE CO3/1aBaTh BeO-CTPAHUIIBL;

BJIaJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3axX MaHHBIX, UX CTPYKType, CPEICTBax
CO3/IaHUsI U pabOThl C HUMH, YMEHUE HCIIOJIH30BaTh TaOJIUYHBIC (PEISIIIMOHHBIC) Oa3bl
JAHHBIX (COCTaBIISATH 3alpoChl B 0a3ax MaHHBIX, BBHITIOJHSATH COPTUPOBKY W ITOWUCK
3amucel B 0a3e JaHHBIX, HAMOJHATH pa3pabOTaHHYIO0 0a3y JaHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHHE HCIOJb30BaTh KOMITBIOTEPHO-MATEMaTUYECKUE MOJAETH [UIsl aHalIu3a
OOBEKTOB U TPOIIECCOB: (POPMYIMPOBATH I€JIb MOJICTUPOBAHUS, BBINOIHATH aHAIHU3
pe3yabTaTOB, MOTYYCHHBIX B XOJI€ MOJCIHPOBAHUS, OLIEHUBATH COOTBETCTBUE MOCIHU
MOJICIUPYEMOMY OOBEKTY HWIIM TMPOIECCY, MPEACTaBIATh PE3yIbTaThl MOACIUPOBAHUS
B HaIJISIZITHOM BHJIE;

yMEHUe OpraHU30BHIBAThH JuYHOe  HWH(OpPMAIMOHHOE MIPOCTPAHCTBO
C HCIOJb30BAHUEM PA3JIMYHBIX CPEICTB IUGPOBBIX TEXHOJIOTHH, TOHUMaHUE
BO3MOXKHOCTEH  IHU(PPOBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  yCIyT,  ITU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHUMAaHUE OCHOBHBIX MPHUHIIMIOB pPabOThl, BO3MOXXHOCTEM W OrpaHUYCHHUS
MPUMEHEHUS TEXHOJIOTHI NCKYCCTBEHHOT'O HHTEIIJICKTA B PA3JIMYHBIX 00JIACTAX, HATHINE
MPEACTABICHUM O Kpyre periaeMbIX 3aJad MallMHHOTO OOydeHus (pacro3HaBaHUA,
KJaccupuKalMd W MNPOTHO3UPOBAHMS) HAIMYME TPEACTaBICHUM 00 HCIOIB30BaHUU
UH(OPMAITMOHHBIX TEXHOJIOTHI B Pa3TMYHBIX MPOGECCHOHAIBHBIX cepax.
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TEMATHYECKOE INIAHUPOBAHUME!

denepanbHas padouas nporpamma | Madopmatrka. 10-11 kmaccel (yrinyOa&HHBIA ypOBEHb)

10 KJIACC
HanmMmenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3zieiioB U TEM [IporpammHoOe conepxkanue
/11 4acoB 0o0ydJaronmxcs

y4eOHOr0 npeaMera

Paznea 1. lilndpoBasi rpaMoOTHOCTH

11

Kommbrorep —
YHHUBEPCAIHLHOE
YCTPOMCTBO 00pabOTKH
JTAHHBIX

6

TpeboBaHUs TEXHUKU OC30MACHOCTH U
TUTHEHBI PU pab0Te C KOMITbIOTEPaAMHU
U JPYTUMH KOMIIOHEHTaMH ITU()POBOTO
OKPYXKCHMUS.

[IpuHLIMIBI pAOOTH KOMIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. APXUTEKTYpa
dbon Heiimana. [apsapockas
apxumexmypa. ABTOMaTH4YECKOE

BBITIOJIHCHHUC ITPOI'PaMMEI ITPOICCCOPOM.

OnepaTtuBHasi, MOCTOSTHHAS U
J0JITOBpeMeHHas namsitb. OOMeH
JIAaHHBIMH C TIOMOILBIO IITHH.
KoHTposuiepbl BHEITHUX YCTPOUCTB.
[IpssMO¥ OCTYIT K TAMSITH.
OCHOBHBIE TEHJICHITUN PA3BUTHSA
KOMITbIOTEPHBIX TEXHOJIOT .

AHaIM3UpOBaTh YCIOBUS
VCTIOJIb30BaHUS KOMITBIOTEPA U APYTHUX
JOCTYITHBIX KOMITOHEHTOB ITU(POBOTO
OKPY>KEHUS C TOYKU 3pEHUS TPEOOBaAHUIMA
TEXHUKUA 0€30MaCHOCTH U TUTHEHBI.
OnuceIBaTh COCTABHBIE YaCTH

U TIPUHIIUIIBI PAa0OTHl KOMITBIOTEPOB,
MOOMJIBHBIX YCTPOMCTB, KOMITBIOTEPHBIX
CHCTEM.

XapaKkTepu30BaTh KOMITbIOTEPHI PA3HBIX
MTOKOJICHUM.

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

[IpuBOIUTH NTPUMEDHI,

! Kypcusom B coliepKaHUM TEMATHYECKOTO [JIAHUPOBAHUS BhIIEIAETCS MaTepHall, KOTOPBIH He SBISETCS 0053aTesbHBIM IIPY H3YYEHUH M HE BXOJUT B COJEPKAHHUE IIPOMEKYTOYHON UK
WUTOTOBOW aTTECTALNH TI0 TIPEIMETY.
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[TapaneabHbIC BEIYUCIICHHS.
MHoronponeccopHbI€ CUCTEMBI.
CyniepkomnbroTepsl. Pacnipenenénnnie
BBIYHCIIUTEILHBIC CUCTEMBI M1 00paboTKa
OOJIBIINX JaHHBIX. MOOWIBbHBIE
1IU(QPOBBIC YCTPOMCTBA M KX POJIb

B KOMMYHUKaIUIX. BcTpoeHHbIe
KOMITBIOTEPBl. MUKPOKOHTPOJLIEPHI.
Po6oTn3npoBaHHbIE TPOU3BOICTBA

MOATBEPKAAIOIINE TCHACHIIUHA PA3BUTHS
BBIYHCIIUTEILHOW TEXHUKH.

[ToACHATH CYIIHOCTB NapajlIeIbHBIX
BbIUMCIeHUU. [IpuBOIUTh MpUMEPHI
3a7a4, JJIsl PEIIEHUS] KOTOPBIX
IPUMEHSIOTCS CYIIEPKOMITBIOTEPHBIE
TE€XHOJIOTUY WA TEXHOJIOTUH
pacnpenenEHHBIX BBIYUCICHUM.
XapakTepu3oBaTh pOOOTU3UPOBAHHBIC
IPOU3BOJICTBA, MOOWIbHBIC IU(PPOBBIE
YCTPOMCTBA U UX POJIb B KOMMYHHKAIMAX

1.2

[Iporpammuoe
obecrieueHue

[IporpammHoe obecnieueHue
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl mporpaMmMHOroO
o0OecrieueHus U UX Ha3HAUYCHUE.
Oco0eHHOCTH TTPOTrPAMMHOTO
oOecrieueHust MOOMJIbHBIX YCTPONCTB.
[TapannensHOE IPOrpaMMHUPOBAHUE.
CucTteMHOE MporpaMMHOE 0OeCTIeYeHHE.
OnepalluOHHbIE CUCTEMBI. Y THIIUTHI.
HpaitBepsl ycTpoucTB. MHCTAILTSIINAS

U JICUHCTAILISALIUS IPOTrPAMMHOTO
o0ecreveHus .

daitnoBbie cucteMsbl. [[puHIMITBI
pa3MenieHus 1 UMeHOBaHus (hailsioB

B JI0JITOBpeMeHHOM naMsTu. [11a6imoHbI
JUTSl OMMCaHUs Tpynn (ailyios.

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

CoOTHOCUTD BUJIBI 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
denepanuu B 00J1aCTH TPOTPAMMHOTO
obecnieueHus. JluneH3upopanue
MPOTrPaMMHOTr0 00ecTieUeHUs U
udpoBeIX pecypcoB. [IponpuerapHoe u
CBOOOTHOE MPOTPaMMHOE 00eCTICUCHHE.
KomMepueckoe n HEKOMMEpPUYECKOE
HCIIOJIb30BaHUE ITPOTrPAMMHOIO
obecrieueHus1 U HUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTAHABIMBACMAs
3aKOHOJaTeabCTBOM Poccuiickoi
denepanyiu 3a HEMMPABOMEPHOE
HCIIOJIb30BaHUE TTPOTrPAMMHOIO
oOecrieueHus U IUPPOBHIX PECYPCOB

oOecIieueHus, 1 OTBETCTBEHHOCTD
3a HHX, IPETYCMOTPECHHYIO
3aKOHOAATEeJILCTBOM PD.
Hpaxkmuueckue padbomur*:

1. Unucmannsayus u deuncmanisayust
npozpamm

1.3. | KommeroTepHbie ceTH

[IpuHIMIBI TOCTPOEHUS U annapaTHbIC
KOMIOHEHTBI KOMITBIOTEPHBIX CETEH.
CereBble nmpoTokoiibl. CeTb THTEpHET.
Anpecanus B cety UHTEpHET.
[Tporokost creka TCP/IP.

CucremMa TOMEHHBIX UMEH.
Paznenenue |IP-cetu na noacerun

C MMOMOIIBI0 MacoK nojicerei. CeTeBoe
aqMuHUCcTpUpoBanue. [lomydyenue
JTAHHBIX O CETEBBIX HACTPOMKaX
kKoMmmnbioTepa. [IpoBepka Hanu4us CBsA3U

[TosicHATH MPUHLIKIIBI TOCTPOEHUS
KOMITBIOTEPHBIX CETEN.

BrisiBnsTh 00111€€ U pa3nuyus

B OpraHU3alMH JIOKAJIbHBIX U
rJ100aJbHBIX KOMIIBIOTEPHBIX CETEH.
[IpuBOAUTH MpUMEPHI MPOTOKOJIOB
crexa TCP/IP ¢ onpenenéHapiMu
GyHKIUSIMU.

Hcnonp30BaTh Macku MojiceTen

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

pennaraemsiii B nporpamme no HHGpOpMaTHKe MepeueHb NPAKTHYECKUX PaboT SABIISETCS PEKOMEH IATENbHBIM, YIUTEb JIE/IAET BHIOOD IPOBEIEHHS IPAKTHIECKUX PAbOT.
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c y31om cetu. OmpeneneHne MapipyTa
JIBUKCHHUSI TIAKETOB.

Bungb! nestenbHocTH B cetr UHTEpHET.
Cepsucbl nTEpHETA.
["eonndopMamOHHbIE CUCTEMBI.
['eonokanmoHHbBIE CEPBUCHI PEAIEHOTO
BpEMEHH (HapUMep, JTOKAITIs
MOOUIIbHBIX TEJIEPOHOB, ONIPEICIICHUE
3arpy’>K€HHOCTH aBTOMAarucTpaieii),
UHTEPHET-TOPTOBJIsL, OPOHUPOBAaHUE
OUJIETOB U TOCTUHMUII.
['ocynapcTBEHHBIE ANEKTPOHHBIE
cepBUCHI U yciryrd. ConasibHble CeTH —
OpraHu3aIys KOJUIEKTHBHOTO
B3aMMOJICHCTBUS 1 OOMEHA JaHHBIMHU.
CeTeBoil ATUKET: paBUiIa OBEACHUS

B Knbeprpoctpanctse. [Ipodiaema
HOJUTMHHOCTH TOTY4YEHHON
uHpopMarmu. OTKpHITHIE
oOpa3oBaTesibHbIE PECYPCHI

oOecrieueHune sl TPOBEPKHU
PaboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomot:

1. Cemesoe aomunucmpuposanue

14

Nudopmannonnas
0€301acHOCTh

TexHOTeHHBIE 1 PKOHOMUYECKUE
yIpO3bl, CBA3aHHBIE C UCIIOJIb30BAHUEM
uHGOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TexHoJoTuit. O01IKe MPOOJIEMbI 3aIIUThHI
uHpopmaIuu 1 HHPOPMAITMOHHON
6e3onacHoctu. CpeacTBa 3amuThl
uH(pOpPMaIlMU B KOMITBIOTEPAX,

XapakTepu3oBaTh CyIIHOCTb NOHATHN
«uH(pOpMAaIMOHHAsE 0€30MTaCHOCThY,
«3anmTa HHPOPMaITUN.
dopmMynupoBaThH OCHOBHEIE TIPAaBHJIA
uH(OPMAITMOHHON OE30TTaCHOCTH.
AHanu3npoBaTh 3aKOHOJATEIIBHYIO
0a3y, kacarourytocst ”HpOpMaIMOHHON
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KOMITBIOTEPHBIX CETSIX

¥ aBTOMATH3UPOBAHHBIX
WH()OPMAITMOHHBIX CUCTEMAX.
[IpaBoBOE oOecrnieueHue
uH(GOPMAIIMOHHON O€30MaCHOCTH.
dnexmporHas yupposas noOnucy,
cepmuguyuposanHvle caimol U
O0OKYMeHmbl.

[IpenoTBpamieHue
HECaHKIIMOHUPOBAHHOTO JIOCTYIIA

K JINYHON KOH(PUACHIIUATIbHON
uH(bOopMaIuu, XpaHsencs

Ha IEPCOHAIIBHOM KOMIIBIOTEPE,
MOOUJIBHBIX YCTPONCTBAX.
Bpenonocnoe nporpaMmmHoe
oOecrieyeHue 1 crocoObl 0OPbOBI ¢ HUM.
AHTHBHUPYCHBIC IPOTPAMMBEI.
Opranu3aius JUYHOTO apX1Ba
uHpopMaluu. PezepBHoe KonupoBaHUeE.
ITaposibHas 3amuTa apXusa.
[[IndpoBanne nanHBIX. CHMMETpUYHBIC
1 HECUMMETPHUYHBIC U PHI.

[udps! mpocToii 3aMeHBI.

[udp Lezaps. [Hudp Buxenepa.
Anroput™m mmdpoBarus RSA.
Cmeeanoepagus

0€30MacHOCTH.

[IpuMeHATh cpeACcTBa 3alTUTHI
uHpopMaruu: 6paHaMay3pHI,
AHTUBUPYCHBIC TPOTrPAMMBI,
napoJIMpPOBaHKE U apXUBUPOBAHUE,
mudpoBaHue.

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

Ha MePCOHAILHOM KOMIIBIOTEPE,
MOOWMIIBHBIX YCTPOUCTBAX.
Ilpakmuueckue pabomut:

1. Aumueupycnole npocpammeoi.
2. lllugposanue oanHwvix

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

2.1 | IlpencraBnenue
uHdOopMaIuu
B KOMITBIOTEPE

19

Nudopmarus, naHHbIe ¥ 3HAHMSL.
HNudopmaniioHHbIie MPOIecChl

B IIPUpPOJIE, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U TUCKPETHBIE
BEJTMYMHBI ¥ CUTHAIIBI. 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 MOMOIIbIO
nepesa. I pagh An.A. Mapkosa. Enuauiibi
WU3MEPCHUsSI KOJIMYeCTBA HH(OpMaIHy.
AnhaBUTHBIN MTOIXOT 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

[TosCHATB CYyIIHOCTDH MTOHATUN
«HGOpMALIHSY, «TaHHBIC», «3HAHUS.
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 HEOOXOAUMOCTD U CYIIIHOCTh
JTUCKPETU3ALNY TIPU XPAHECHHH,
nepeaadye U 00paboTKe JaHHBIX

C TOMOIIbKO 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.

OcylIeCTBIATH EPEBOJT YUCET MEKITY
JIBOUYHOU, BOCBMEPUYHOU
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CUCTEMBI CUUCIICHUS. AJITOPUTM
nepeBo/ia 1enoro yucia u3 P-uunoi
CUCTEMBI CUUCIICHUS B IECATUYHYIO.
AJNTOpuTM NepeBoaa KoHeUHoU P-nuHoi
JIpoOH B JECATUUHYIO. AJITOPUTM
MIEpEBO/Ia LEJIOTO YUCia U3 IECATUIHOM
CUCTEMBbI CUuciieHus B P-uunyto.
[lepeBoa KOHEUHOM IECATUYHOM JPOOH
B P-nunyto. JIBonuHas, BocbMepuyHas
Y IIECTHA/IATEepUYHAS] CUCTEMBI
CUMCJIEHUS, CBSI3b MEXIY HUMM.
Apudmernueckue onepanuu

B MIO3UILIMOHHBIX 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.

Koauposanue nzodpaxkennii. OrieHka
MH(OPMAIMOHHOTO 00bEMaA
rpaduyecKuX JaHHBIX TIPU 3aJJaHHBIX
pa3perieHuu u TITyOnHE KOJUPOBaHUS
uBera. [{BeToBbie Mmoaenu. BektopHoe

Y HIECTHAALATEPUYHON CUCTEMAaMU
CUHCIICHUSI.

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

Ocy1ecTBIATh KOAUPOBAHNUE TEKCTOBOM
uH(pOpMaIU C TOMOUIBIO
KOJIMPOBOYHBIX TAOJIHII.

Onpenenats HHPOPMALIMOHHBII 00BEM
TEKCTOBBIX COOOILIEHUM B pa3HbIX
KOAMPOBKAX.

Bpruucasars pazMep HBETOBOM NaJIUTPhI
10 3HAYEHHUIO OUTOBOM TITyOUHBI 1IBETA.
Omnpenenars pazMepsl rpaduIecKux
(haiiJIoB MPY U3BECTHBIX PA3PEILICHUN U
rIIyOMHE KOJAMPOBAHUS LIBETA.
Boruucnsats nHGOpMaIMOHHBIN 00BEM
M (pOBOI 3BYKO3AMKCH 10 HACTOTE
JTUCKPETU3AINH, TTTyOWHE KOJTUPOBAHUS
Y BPEMEHHU 3aIHCH.

Ilpakmuueckue padomoi:

1. Jluckpemusayus epagpuuecotii
ungopmayuu.

2. Jluckpemu3zayusi 36yK0801u
ungopmayuu
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koaupoBanue. Dopmatel rpadudecKux
¢aitnos. Tpéxmepnas rpaduxka.
®pakranpHas rpaduka.

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

2.2

OcHOBBI aJIreOpbI
JIOTUKA

14

Anre6pa noruku. [Tonsitue
BbICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmbl (mpenukatsl). KBaHTOPHI
CYIIIECTBOBAHMSI U BCEOOITHOCTH.
Jlornueckue oneparuu. TaGIuIbI
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 YPaBHECHUIA.
Jlornyeckue QyHKIMU. 3aBUCUMOCTH
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
(GYHKIUI OT KOJIMYECTBA apTyMEHTOB.
[TonHbIE CHCTEMBI JOTUYECKHUX

[IpuBOANTH TPUMEPHI 3TIEMEHTAPHBIX

Y COCTAaBHBIX BBICKA3bIBAHMIA.
Pa3nuuathk BhICKa3bIBAHMS U PEAUKATHI.
VYcTaHaBIMBATH CBSI3b MEKY alreOpoi
JIOTUKH U TEOPUEN MHOKECTB.
BbruncnsaTe 3HaU€HUS TOrMYECKUX
BBIPAKEHHUI C JJIOTUYECKUMHU
ornepanusiMu KOHbIOHKIUH,
JTU3BIOHKIWN, UHBEPCUU, UMILIUKAIIUH,
HKBUBAJICHIMY.

[IpoBoauTh aHaIN3 TAOJIULl HCTUHHOCTH.
Crtpoutb TabIUIBI UICTUHHOCTH
JIOTUYECKUX BBIPAKEHUU.
OcCy11ecTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTHYECKUX
BBIPKEHUI C UCIIOJIb30BAaHUEM 3aKOHOB
anreOphl JIOTUKH.

Ocy1iecTBIATh NOCTPOCHUE
JIOTUYECKOTO BBIPAXKEHUS C JAHHOU
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GyHKIUH.

Kanonmnueckue Gpopmbl TOrmuecKux
BbIpaxkeHu. COBEPILICHHBIC
JN3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpPMaJTbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOEHUS 1O Ta0IUIE UCTUHHOCTH.
Jlornueckue 3EMEHTHI B COCTaBe
koMibroTepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JJOTHYECKHUX
AJIEMEHTAaX MO 3aJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIUCh JJOTUYECKOTO
BBIPAXKEHUS 110 JJOTHYECKOMN CXEME.
Mukpocxemvl u mexHono2uA ux
npou3B00Ccmea

TaOIUIeH HCTUHHOCTH U €T0
YIPOILCHUE.

Pemate npocTtbie JIOorn4ecKue
YpPaBHEHUSI U CUCTEMbI yPAaBHCHU.
XapakTepu30oBaTh JOTUYECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATBH yCTPOMCTBO CyMMaTOpa

U TpUrrepa.

3anuchIBaTh JIOTHYECKOE BEIPAKCHUE
I10 JIOTHYECKOU CXEME.

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

Ilpaxmuueckue pabomuwi:

1. [locmpoenue u ananuz mabauy
UCMUHHOCMU 8 MADIUYHOM NPOYeccope

2.3

Kommnprorepnas
apudmernka

IIpencrasiieHre NEABIX YUCEI B TAMSITH
KOMIIbIOTEpA. OTPaHUYEHHOCTD
JIAana3oHa Yucel Mpy OrpaHUuYCHUN
KOJINYECTBA pa3psanos. [lepenonnenue
pa3psAaHOM CeTKU. be33HakoBbIE U
3HAKOBBIC JIAHHBIE. 3HAKOBBIN OUT.
JIBOMYHBIN JOMOJTHUTEIBHBIN KOJI
OTPULATEIILHBIX YUCE.

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

[Tomy4yaTh BHYTpEHHEE IPEACTABICHUE
LEJIBIX U BEIIECTBEHHBIX YHCEI

B [TAMSTH KOMIIBIOTEPA; ONPEACIIATH
10 BHYTPEHHEMY KOy 3HAUEHHUE YHCIIA.
XapakTepu3oBaTh 0€33HAKOBBIC U
3HAKOBBIE JJaHHBIC.

[TosICHATE TOPSAIOK BBITIOJTHEHUS
apu(pMETUYECKUX ONIEPALIMHA C LETBIMU
Y BEIIECTBEHHBIMU YK CIIaMHU

B IIPOLIECCOPE.

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

[IpencraBieHne BENECTBEHHBIX YUCEI

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

C BEIIIECTBEHHBIMU YHUCIIAMH,
HAKOIJIEHUE OIIMOOK MPU BBIYUCICHUAX

orepanuu.
XapakTepu3oBaTh IPEACTaBICHUE

U XpaHEHUE B aMsATU KOMITbIOTEpa
BEILIECTBEHHBIX YHCEIL.

[TosICHATH NPUYMHBI HAKOTIICHUS
OIIUOOK MPH BBIUUCICHUSAX

C BEUIECTBEHHBIMU YHCIIAMHU.
Ilpaxkmuueckue padomoi:

1. M3yuenue nopaspsaono2o MawuHHo20
npeoCcmaeseHus Yeavix U 6euecmeeHHbLX
yucern

Hroro no pazgeny

40

Pa3znes 3. AiroputMbl M IPOrpaMMHUPOBAHME

3.1

Bsenenue
B POrpaMMHUPOBAHUE

16

Onpenenenne BO3MOXKHBIX PE3YJIbTaTOB
paboThl IPOCTENIINX aJITOPUTMOB
YIPABJIECHUS UCIIOTHUTEISIMU U
BBIYMCIIUTENBbHBIX aJTOPUTMOB.
Onpenenenne UCXOAHBIX JaHHBIX,

IIPU KOTOPBIX aJITOPUTM MOXKET JaTh
TpeOyeMblil pe3ysbTar.

Draribl peiieHys 3a/1a4 Ha KOMITBIOTEPE.
HNHcTpymMeHTabHbIE CpECTBA:
TPaHCJISTOP, OTIAAYHK,
npoduiupoBurK. Komnusims

Y MHTEPIpETalns MPOTrpaMM.
BupryanbHble MallIMHBI.
WuTerpupoBanHas cpena pa3pabOTKH.

BoIcHATB pe3ynbTat padoThl
aNropuTMa JUIsl UCIIOJIHUTEIS

IpU 33JaHHBIX UCXOJHBIX JaHHBIX,
ONPENEIATh BO3MOXKHBIE HCXO/IHbBIE
JAHHBIE JIJIS1 U3BECTHOIO Pe3ybTaTa.
[IpuBOAUTE NPUMEPHI AITOPUTMOB,
coZiepKaluX NOCJIeT0BaTEIbHbBIE,
BETBSIIMECS U HIUKINYECKUE CTPYKTYPBHI.
AHaJIM3UPOBATH IUKIINYECKUE
AJITOPUTMBI 1J11 UCTIOJTHUTEIIS.
BoiaensTe sTamnsl peienus 3a1auu
Ha KOMITbIOTEpE.

[TosICHATB CYIIHOCTD BBIJEIECHHBIX
JTaroB.
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MeTonbl OTIAAKU MIPOTpamM.
Hcnonb3oBaHre TPaCCUPOBOYHBIX
Tabnuil. OTIag0YHBIN BBIBO/I.
[TomraroBoe BBIMOJHEHUE TPOTPAMMBI.
Touku octa”oBa. [IpocmoTp 3HaUECHUI
MIEPEMEHHBIX.

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

CnoxHnbie ycnoBus. LIukibI ¢ ycnoBueM.

[{MKJIBI IO IEPEMEHHOM.
B3anMo3aMeHs1eMOCTb pa3InyHbIX
BUJIOB IUMKJIOB. IHBapuaHT 1UKJIa.
CocraBneHue IUKIIA C UCIIOJIb30BaHUEM
3apaHee OINPEeNEeIEHHOTO NHBApUAaHTa
LUKJIA.

JIoKyMeHTHpOBaHHE IPOTPaAMM.
Hcnonp30BaHnEe KOMMEHTAPHUEB.
[ToaroToBka onucaHus MPOrpaMMbl

Y MHCTPYKIIMH JIJIs1 TOJIb30BATENS.
AnTopuTMBI 00pabOTKH HATYpaTbHBIX
YUCEJI, 3aMMCAHHBIX B TO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3aIliCU YKCTIa Ha OTHEIbHbBIE IIU(PBI,
HAaXO0XKJEHUE CYMMBI U ITPOU3BEIACHUS
u@p, HaX0XKIEHNE MAKCUMAaJIbHON

OTnaxxuBaTh MPOTPAMMBI C TIOMOIITHIO
TPaCCUPOBOYHBIX TaOIHUIL

U C UCTOJIb30BaHUEM BO3MOKHOCTEH
OTJIAYHMKa CPEABI MPOTPAMMHUPOBAHUSI.
CocTaBisATh TIOKYMEHTAIIUIO

Ha TIPOTPaMMYy.

Pa3pabatbiBaTh U peaqn30BbIBATH

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

JU1s1 00paOOTKM JAHHBIX, XPAHSIITNXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue padomui:

1. Bvioenenue u oopabomra yughp
Yeno2o YUcia 8 pasiuyHblx CUCEMAX
CUUCTIEHUSL C UCNONB308AHUEM ONEPaYUli
YenoyUCIeHHOU apu@dMemuKuU.

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

6 Qaiinax
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(MUHUMAaNBHOW ) HUPPHI.
HaxosxaeHnne BceX MpOCThIX YHCET

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

O6paboTKa JaHHBIX, XPAHSAITAXCS

B (haitnax. TekcTOBbIC U TBONIHBIC
daiinbl. DaiioBble IEPEMEHHBIC
(daiinoBble ykazatenu). UteHue

u3 (paiina. 3anuch B Qaiin

3.2

BcriomorarenbHbIE
aJITOPUTMBI

Pa3Ouenue 3amaun Ha MOoA3a1a4H.
[TonmporpaMmsl (rpoLeaypsl U
¢bynkuun). Pexypcus. PexypcuBHbie
00BeKTHI ((hpakTansl). PekypcuBHbIe
MpOLEeTYyphl U PYHKITUH.
Hcnonb3oBaHue cTeka AJig OpraHu3alnuu
PEKYPCUBHBIX BBI30BOB.
Hcnons3oBaHne CTaHAAPTHON
OMOIMOTEKH A3bIKA IPOrPAMMUPOBAHUSI.
[ToxkmroueHme OMOINOTEK
MOANPOTPaMM CTOPOHHUX
npousBoauTenen. Moy nbHbIN PUHLIMIT
MIOCTPOEHUS TPOrpamMmm

Pa30uBaTh 3a1auy Ha MoA3aAauH.

O opMIATh JIOTUYECKU LETOCTHBIE
WM MOBTOPsItoLuecs: (parMeHTh
IPOrpaMMbl B BUJI€ MOAIPOrPAMM.
ITosACHATB CYIIIHOCTH PEKYPCUBHOT'O
anropuTMa.

Haxonutb pekypcuBHbIE O0OBEKTHI

B OKPYXKaloIlleM MUpE.

Onpenenarb pe3ynbTaT padoThl
IIPOCTOTO PEKYPCUBHOTO aJIrOPUTMA.
Hcnons30Bath cTaHAapTHHIE
OMOIMOTEKU MOANPOTPAMM SI3bIKA
IPOrpaMMHPOBaHUs, OMOIHMOTEKH
CTOPOHHHUX MPOU3BOIUTEIIEH.
[IpuMeHATH MOYIbHBIN TPUHLIUIT
pu pa3paboTKe MPOrpamMmm.
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Ilpakmuueckue pabomut:

1. Hcnonvzosanue noonpoepamm
CMAaHOapmuou OubIUOMeEKU A3bIKA
NPOCPAMMUPOBAHUAL.

2. Pazpabomka noonpozpamm.

3. Pexypcugnvie noonpocpammol.

4. Mooynvublil npuHyun OCMpoeHus
npocpamm

3.3

YuciaeHHbIE METOIBI

Yucnenasle MeTOabl. TOUHOE U
NPUOJIMKEHHOE pELICHUS 3a/1auu.
YucieHHbIE METO/IbI PELLICHNUS
YpaBHEHUI: METO/1 repedopa, METOT
noJIOBUHHOTO JieneHus. [Ipubnmxénnoe
BBIYHCIICHUE JIJTUH KPUBBIX.
Brruucnenue miomaaei puryp ¢
IIOMOILBIO YUCIIEHHBIX METO/I0B (METOA
MPSIMOYTOJIBHUKOB, METOJ] TPAIELIHA).
[Touck Makcumyma (MHHUMYMa)
GyHKIUM OJTHOM MepeMEHHON METOI0M
MOJIOBUHHOT'O JIECJICHHUSI

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

Pa3zpabatbeiBaTh 1 OTIQKUBATH
IPOrpaMMBI, peaTu3yIOIIe
YUCJICHHBIE METO/IbI PEIICHUS
ypaBHEHUH, NPUOIKEHHOE
BBIYHCIICHUE JITTMH KPUBBIX

¥ IIotmaei Guryp, moMCcK MaKCuMymMma
(MUHUMYMa) QYHKIIUU OJTHOM
IIEPEMEHHOM.

Ilpaxmuueckue pabomor:

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

3. Ilouck maxcumyma (Munumyma)

dyrryuu
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3.4 | Anroputmbl 00paboTKH S) O6paboTKa CHUMBOJIBHBIX JaHHBIX. Hcnonr30BaTh 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 TUITOBBIC

MOICYET KOJTMYECTBA MOSIBIICHUN AITOPUTMBI 00PAOOTKH CHMBOJIBHBIX

CHUMBOJIA B CTPOKE, pa30MeHUE CTPOKU JTAaHHBIX Ha BEIOPAHHOM SI3BIKE

Ha CJIOBA 10 MPOOETHHBIM CHMBOJIAM, IPOTrPaMMHPOBAHUSI.

MOUCK MOJICTPOKH BHYTPU JTaHHOU [IpeoGpazoBbiBaTH YKCIa

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

Ha JpYyTyro cTpoKy. ['eHeparms Bcex Ilpakmuueckue pabomut:

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

YIOBJIETBOPSIONINX 3aJaHHBIM 2. Obpabomka cmpok

orpannueHusAM. [IpeobpazoBanue uncna | ¢ ucnonwvzosanuem QyHKyui

B CHMBOJIbHYIO CTPOKY U 00paTHO CMAaHOApmMHOU OUOIUOMEKU A3bIKA
NPOCPAMMUPOBAHUSL.
3. I'enepayus écex cnos,
Y0081emeopAOUUX 3A0AHHOMY
YCIOB8UIO

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

MaCCHUBOB

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

Y IBYMEPHBIX MaCCUBOB.
[IpuBoaUTH IpUMeEpHI 3a1a4

13 TTIOBCEIHCBHOMU YKM3HHU,
IIPEAIIONATratoLIMX UCIIOIb30BaAHUE
MaCCHUBOB.

Pa3pabatbiBaTh 1 OTIIQXKUBATH
IIPOrpaMMBbl, pEAIU3YIOLIUE TUIIOBbIE
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YIOBJIETBOPSIONINX 33JaHHOMY
yCJIOBUI0). JIMHEWHBIN MOUCK
3aJIaHHOTO 3HAYEHHUS B MACCHBE.
CopTupoBKa OTHOMEPHOTO MAaCCHBA.
[IpocTbie METOIBI COPTUPOBKHU
(MeTo my3bIpbKa, METOJ1 BEIOOPA,
COPTUPOBKA BCTaBKAMHU ).
CopTHpOBKa CIUSHHUEM.

beicTpas copTupoBKa MaccuBa
(anroput™m QuickSort).

JIBOWYHBIN IOUCK B OTCOPTUPOBAHHOM
MacCHBE.

JIBymepHBIE MacCUBBI (MATPHIIBI).
AnropuTMbI 00pabOTKH ABYMEPHBIX
MaCCHBOB: 3aII0JTHEHUE JBYMEPHOTO
YHCJIOBOTO MaCCHBa I10 33JIaHHBIM
npaBujIaM, TIOUCK DJIEMEHTA

B JIBYMEPHOM MAacCCHBE,

BBIYHCIIEHHE MaKCUMyMa (MUHUMYMa)
¥ CyMMBI 3JICMEHTOB JIBYMEPHOTO
MacCHBa, MePECTaHOBKA CTPOK

U CTOJIOIIOB IBYMEPHOT'O MacCHBa.
Paszpabomxa npoepamm ons pewrenus
NpOCMbIX 340a4 AHAIU3A OAHHBLX
(ouucmra oannvix, knaccugurayus,
aHaIU3 OMKIOHEHUIL)

aNTOPUTMBI 00PaOOTKH OTHOMEPHBIX
¥ IByMEPHBIX MaCCUBOB, Ha BEIOPaHHOM
SI3BIKE TTPOTrPAMMHUPOBAHHS.
Paspabamuieams npoepammol

OJ151 peuteHusi nPOCMuvlX 3a0ad AHAIU3A
OQHHDIX.

Ilpakmuueckue pabomui:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606uiénnolix
Xapaxmepucmuk Maccusa (Yuciosoi
NOCe008amebHOCMU).

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

4. Jlunetinwiii noucK 3a0aHH020
3HAYEeHUs1 8 MACCUse.

5. Ilpocmbie memoowl copmuposKku
maccuaa.

6. bvicmpas copmuposka maccuaa.

1. Jleouunvlii nouck.

8. Obpabomka mampuy.

9. Ananuz oannwix

Hroro no pazgeny
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Pasznen 4. UndopmanmoHHbIe TEXHOJIOTHH

4.1 | O0paboTKa TEKCTOBBIX 6 TexcToBbIi mporeccop. Pa3pabaTpiBaTh CTPYKTYpy JTOKYMEHTA.
JTOKYMEHTOB PenakrupoBanue u (hopMaTUPOBAHHE. Hcrnonb30Bath cpeicTBa aBTOMATU3AINN

[TpoBepka opdorpaduu u TpaMMaTHKU. | TIPU CO3TAHUH JJOKYMEHTA.
CpencTBa MoucKa v aBTO3aMEHBI [TpuMeHsITh MpaBUiIa ITUTHPOBAHHS
B TEKCTOBOM ITPOIIECCOPE. MCTOYHUKOB B 0(hOPMIICHHUSI
Hcnonb3oBaHue CTUIICH. OouborpaduueCcKuxX CChUIOK.
CTpyKTypHpOBaHHBIC TEKCTOBBIC [IpuHUMATE y9acTHE B KOJJICKTUBHOU
nokyMeHThl. CHOCKH, OTJIaBJICHUE. paboTe HaJ| JOKYMEHTOM.
KomnekTrBHas paboTa ¢ JOKyMEHTaMu. | BBINONHATE HabOp U IPOCTYIO BEPCTKY
WHCTpYMEHTBI pEIICH3UPOBAHHUS MaTEMaTHYECKUX TEKCTOB.
B TEKCTOBBIX Mponeccopax. Oonaunsie | Ilpakmuueckue pavomui:
cepBuckl. Jlenosas nepemnucka. Pedepar. | 1. Bépcmxa doxymenmos
[TpaBwmiia IUTHPOBAHUS HCTOYHUKOB M C MamemamudecKkumu opmyiamu.
odopmieHus: ondbauorpaduuecKux 2. Muozocmpanuurnvie OOKyMeHmbl.
cceutok. OdopmiIeHHE CITHCKA 3. Konnexmuenas paboma
auTeparypsl. Cmanoapmot ¢ OOKYMeHmamu
oubuocpagpuueckux onucaruil.
3HAKOMCTBO C KOMITBIOTEPHOU BEPCTKOMN
Tekcra. TeXHUYEeCKHe CpeicTBa BBOIa
tekcra. Crienuaan3upoBaHHbIC CPEICTBA
pEeIaKTHPOBAHUS MaTEMaTHICCKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 Ananu3 naHHbiX. OCHOBHEBIC 331241 [TpuBOAMTE IPUMEPHI 32129 aHATIA3A

aHalin3a JaHHBIX: IPOTHO3UPOBAHHUC,
K.TIaCCI/I(bI/IKaIII/I}I, KJIIaCTCpur3anus,
aHaJIM3 OTKJIOHCHUHM.

JAHHBIX.
[TosicHATH Ha mpUMEpax
MOCJIEN0BATENBHOCTD PELICHUS 3a1a4
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[TocnenoBaTenbHOCTH peLICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOpP NEPBUUYHBIX
JTAHHBIX, OUHUCTKA U OIIEHKA KayeCcTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeNid, TpeoOpa3zoBaHue JaHHbIX,
BU3YyalU3allus JaHHBIX, UHTEPIPETALIHS
pe3ynbraroB. [IporpamMmmHble cpeacTBa
U UHTEPHET-CEPBUCHI /111 00pabOTKU

U TIPEACTABJICHUS JaHHBIX. bosbImme
naHHble. MammHHoe 00y4ueHue.
HUnmennekmyanvuviii aHanu3 OAHHLIX.
AHanu3 TaHHBIX C TOMOIIIBIO
AJIEKTPOHHBIX Ta0uIl. Beruncnenue
CYMMBI, CPETHETO apru(PMETHIECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAYCHUS
nuara3oHa. Beraucienue
Kod(puIeHTa KOPPEAIUU IBYX PSIIOB
naHHbIX. [TocTpoenne cTonovaTeIx,
JUHENYATHIX U KPYTOBBIX JHArPaMM.
[TocTpoenne rpadukoB HyHKIIHIA.
[TonOop muaMK TpeHaa, pelieHne 3aaa4
MIPOTHO3UPOBAHUSI.

YucneHHoe peleHre ypaBHeHU!

C TOMOIIIBIO T0A00pa MapaMmeTpa.
OnTuMu3aIms Kak MOMCK HaWTydIIIero
pEIICHNS B 3aJJaHHBIX YCIOBHSIX.
[eneBas ¢pyHKIMSI, OTpaHUYCHUS.

aHaM3a TaHHBIX.
Pemars npoctele 3a1aun ananusa
JAHHBIX C TIOMOIIBIO SJICKTPOHHBIX
TaOJIHII.

Hcnonp30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnionb30BaTh CpeacTBa JIEII0BOM
rpaduKy ISl HATASTHOTO
IIPE/ICTABIICHUS JAHHBIX.

Pemate mpocTeie pacuéTHBIC U
ONTHUMH3ALUOHHBIE 3314 C TOMOIIBIO
AJICKTPOHHBIX TaOJIHII.
Ilpaxkmuueckue padomoi:

1. Ananuz oannwvix c nomowsbio
91eKMPOHHBIX MAOAUY.

2. Haznsonoe npeocmasnenue
Dpe3yibmamos CmamucmuyecKoil
00pabomKU OaHHBIX 8 UOE OUALPAMM
cpeocmeamu pedaKmopa 31eKmpOHHbLX
maoauy.

3. Iloobop nunuu mpenoa,
npocHO3Uposanue.

4. Yucnennoe peuteHue ypasHeHutl

C NOMOWbI0 N00OOpa napamempa.

5. Pewenue 3a0au onmumusayuu

C NOMOWBIO IJIEKMPOHHBIX MAOIUY
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JlokanbHbIe U T100aIbHBI MUHUMYMBI
neneBor pyHkuuu. Pemenue 3anau
OITHMHM3AIIMH C TOMOIIBIO
AJIEKTPOHHBIX TaOJIHUIT

Hroro 1o pazaeny 14
PesepBHOE Bpems 14
OBIEE KOJIMYECTBO 136
YACOB I10O ITPOI'PAMME
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11 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3aenoB U TEM IIporpaMmHoOe coziepKaHue
n/m 4acoB oOyJaromuxcs

y4e0HOTO MpeaMeTa

Pa3znen 1. Teoperudeckue 0oCHOBBI HH(pOpMA

THKHU

1.1

HNudopmanus
U MH(pOpMaIMOHHBIE
MIPOIIECCHI

10

Teopernueckne MoaxXoAbl K OLEHKE

KOJIM4eCcTBa HHPOPMAIIHIH.

3aKOH aIIUTUBHOCTU UH(POPMAITUH.
®opmyna Xaptiu. Uupopmanus u

BeposITHOCTh. Dopmyia [llenHoHa.

AJITOPUTMBI CHKATHUS JAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Anroputm LZW. ANTOpUTMBI CoKATHS
JTAHHBIX

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

OT HH(POPMAITMOHHOTO 00BEMA TAHHBIX
Y XapaKTepUCTUK KaHaja CBS3H.
[TpyuurHBI BO3BHUKHOBEHUS OMIMOOK
npu nepenade nanHbix. Koael,
MO3BOJISONIME OOHAPYKUBATh U
UCIPABIISATH OMINOKH, BOSHUKAIOIINE
IIpU niepeaave NaHHbIX. PaccTosiHue
XsmmuHra. Koguposanue

XapaKkTepu30BaTh pa3InyHbIC
TEOPETUYECKUE MOJIXOIbI K OLIEHKE
KOJIM4eCTBa HH(POPMALIHH.
OnuceIBaTh M3y4aeMbl€ aITOPUTMBI
CKaTusl JaHHBIX, CPABHUBATh
pe3yabTaThl UX PabOTHI.

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

1 UCITPaBJICHUS OIIMOOK IMpHU TIepeaaye
JIAHHBIX C TTIOMOIIBIO
MTOMEXOYCTOMUMBBIX KOJIOB.

[TosicHATH 3HaYEHHUE MOHSATHI
«CUCTEMAay, IIOACUCTEMAY,
«CUCTEMHBIN YPheKT?,
«YTIpaBJICHUEY; 3HAUCHUE 00paTHOM
CBSI3M JIJISl JOCTUKEHUS 1IN
YIpaBJICHUS.

Ilpakmuueckue padomeut.

1. Corcamue oanmnwix ¢ nomowbio
aneopumma RLE.

43




denepanbHas padouas nporpamma | Madopmatrka. 10-11 kmaccel (yrinyOa&HHBIA ypOBEHb)

c moBTopeHrueM 6uToB. Kokl
X3MMUHra.

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

2. Corcamue OaHHBIX C NOMOUWBIO
aneopumma Xaggpmana.

3. Corcamue Oannvix c nomepamu
(aneopummuol JPEG, MP3).

4, Ilomexoycmotiuusbie KOObl

1.2

MopaenupoBaHue

Mogenu u moaenupoBanue. Llenb
MOJIEJIUPOBaHus. AJEKBAaTHOCTh
MOJIENIA MOJIETUPYEMOMY OOBEKTY UITH
IIPOLIECCY, LIEU MOJIEIINPOBAHMS.
dopmann3anus MPUKIAIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB
MOJICIUPOBAHUS B BUJIE, YIOOHOM

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

['padp1. OcHoBHBIC TOHATHSA. Brmbl
rpados. Onucanue rpad)oB ¢ TOMOUIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpPHII,
CIIMCKOB CMEKHOCTH. Pelienne
ANTOPUTMUYECKUX 3a]1a4, CBA3aHHBIX
c aHanmm3oM rpadoB (mocTpoeHHEe
ONTUMAJILHOTO IyTH MEX]TY
BepIIMHaMu rpada, onpeeicHue
KOJIMYECTBA PA3IMYHBIX TTyTEH MEX Y
BEPIIMHAMHU OPUEHTHUPOBAHHOTO
alMKJINYEeCcKOro rpada).

JepeBbsi. bunapnoe nepeBo. [lepeBps

Onpenensarb NOHIATHS «MOJIETbY,
«MOJEIIMPOBAHUE.
KnaccudunuponaTts Moienu

110 33JJaHHOMY OCHOBAHHUIO.
Onpenesnsars 1ejlb MOJAEITUPOBAaHUS

B KOHKPETHOM CJIyYae.

[IpuMeHATh anrOpUTMBbI HAXO0XKICHUS
KpaT4yalllluX MyTel MEK1y BEpIINHAMUI
OpUEHTHUPOBaHHOTO Tpada.
[IpuMeHsTh aNropuTMbI ONpeeICHUs
KOJIMYECTBA PA3JIMUHBIX ITyTEH MEXKY
BEpUIMHAMU OPUEHTUPOBAHHOTO
aIMKJIMYEeCKOro rpada.

[IpuBOANTH MPUMEPHI UCIIOIB30BAHUS
JIEPEBLEB U IpadOB MpPU ONUCAHUU
OOBEKTOB U MPOLIECCOB OKPYKAIOIIETO
MUpa.

Ctpouts AepeBo nepedopa BApUaHTOB.
XapakTepu3oBaTh UTPy Kak MOJEIb
HEKOTOPOU CUTYyallHH.

JlaBath onpezeneHne BBIMTPhILTHON
CTPATETUH.
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noucka. CriocoOsl 00X0/1a AepeBna.
[IpencraBienne apupmMeTHUESCKUX
BBIPAKEHUI B BUJE JAEPEBA.
JIMCKpeTHBIE UTPBI IBYX UTPOKOB

¢ mostHOM uHpopmarmei. [Toctpoenue
nepeBa nepedopa BapuaHTOB, OTIUCAHUE
CTpaTeTuu Urphl B TaOIUYHON popme.
BoIMrphIIIHbIE U IPOUTPHILIHBIE
MO3UIINU. BBIUTPBILIHBIE CTPATETUH.
CpencTBa HCKYCCTBEHHOTO MHTEIUIEKTA.
CepBHUCHI MAIIIMHHOTO MEPEBOJIA U
pacIio3HaBaHMs YCTHOM pEUH.
KorHutuBHBIE CEPBUCHI.
Nnentudukaius u IOUCK
M300paKEeHHI, pacliO3HaBaHUE JIUII.
Camoo0y4aroniuecst CHCTEMBI.

N cKyCCTBEHHBIM MHTEIIEKT

B KOMITBIOTEPHBIX UTPax.
Hcnonn30Banne MeTOI0B
MCKYCCTBEHHOT'O UHTEJIJICKTA

B 00yYaroumx cucreMax.
Hcnonb3oBaHne METON0B
MCKYCCTBEHHOT'O UHTEJUJICKTA

B poboToTexHuKe. ITHTEpHET Belei.
IlepcniekTUBEI pa3BUTUSA
KOMITBIOTEPHBIX HHTEIJIEKTYaTbHBIX
cucreM. HeipoHHsle cetn

OnuckIBaTh BHIMTPHIIIHYIO CTPATETUIO
B 33JJaHHOM UI'POBOW CUTYalluU

B (hopMe JiepeBa WM B TAOTMYHOM
dbopme.

[TosicHATH MOHATUSL «UCKYCCTBEHHBIN
WHTEJUICKT, «MAIIMHHOE OOYICHHE.
[IpuBoaUTH MpUMEpHI 33724,
pEeIIaeMbIX C TOMOIIBIO
HCKYCCTBEHHOI'O MHTEJIJIEKTA.
Ilpakmuueckue pabomot:

1. Ilouck eviuepviuinoti cmpamezuu

8 uepe ¢ noaHoU uHpopmayuel.

2. Cpedcmea uckyccmeeHHo20
uHmennexma

Hroro no pazgeny

18
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Pa3znes 2. AIropuTtMbl M IPOrpaMMHUpPOBaHHE

2.1 | DaeMeHTHI TEOPUH 6 @opmann3anys NOHITHUS aJTOPUTMA. [ToACHATP MOHATHS «BBIYUCIUTEIBHBIN
JITOPUTMOB Maiuna TeropuHra kak MIPOIIECCH, KCIOKHOCTh AIITOPUTMAay,

YHUBEpCAIbHAS MOJIETb BBIUYMCIICHUN. «3(pPEKTUBHOCTD aNTOPUTMAY.
Te3uc Yépua—Trropunra. [TpuBoauTh IprMEPHI 3HPEKTUBHBIX
Mawuna [locma. AJTOPUTMOB.
Hopmanvnwvie ancopugmvr Mapkosa. CocTtaBisTe OpOrpamMMBbl JJ1s1 MAIlIMHBI
Aneopummuuecku nepaspeuiumvie ThropuHra.
3a0auu. 3adaua ocmanosa. Hcnonvzosams Hopmanvhole
Heso3moacnocms asmomamuyueckou anzopughmol Mapxosa.
OMIAOKU NPOSPAMM. JlaBaTh OLIEHKY CJIOKHOCTH U3BECTHBIX
O1ueHKa CI0KHOCTH BBIYHUCIICHHIA. QJITOPUTMOB.
Bpems pa®oTel 1 00b€M uctionibdyemo | Ilpakmuueckue pabomot.
MaMsITH, UX 3aBUCUMOCTb OT pa3Mepa 1. Cocmaenenue npocmotii npoepammwi
UCXOIHBIX JaHHBIX. O1eHKa o5 mawunwl Toropurea
ACHUMIITOTUYECKOM CIIOKHOCTH
aITOPUTMOB. AJITOPUTMBI
MOJMHOMUATIBHOU CJIOKHOCTH.
[Tepebopusbie anroput™mel. [Ipumepbt
Pa3JIMYHBIX AJITOPUTMOB PEIICHUS
OJIHOM 33/1a4M, KOTOPbIE UMEIOT
Pa3IUYHYIO CIOKHOCTh

2.2 | AnTopuTMBI 28 [Torck MpOCTHIX YKCEN B 3aJJTaHHOM Hcnonb30BaTh alirOpUTM «PENIeTo

Y CTPYKTYPBI JaHHBIX

JMarna3oHe C MOMOIIBIO AITOPUTMA
«peteto IpatocheHay.
MHoropa3psiaHbIe [eble YICIa,
3a]a4M JUTMHHON apru(METHKH.

Oparocgenay 17 MOUCKa MPOCTHIX
quces B 3aJaHHOM JIMana3oHe.
[TosicHATH PUHIHIIBI 00PaOOTKU
MHOTOPa3pAIHBIX LENbIX YHCEIl
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CnoBapu (accollMaTUBHBIE MACCUBHI,
oToOpaxeHust ). X31I-Ta0IuIbI.
[TocTpoenue anhaBUTHO-4YaCTOTHOTO
cJoBaps AJisl 33JJaHHOTO TEKCTA.
Ananuz mexcma Ha ecmecmeeHHoOM
sA3viKe. Bvloenenue
nocnedosamenvHocmet no wadbiouy.
Pezynapnvie svipasicenus. Yacmommuoiti
AHANU3.

Crexu. AHAIIU3 IPaBUIILHOCTH
CKOOOYHOT0 BhIpaxkeHusl. Beruucienue
apu(PpMETUIECKOTO BhIPAKEHUS,
3alMCaHHOTO B OCT(HUKCHOHU (hopMe.
Ouepenu. Mcnonp3oBanue ouepean
JUTSl BpEMEHHOTO XpaHEHUS TaHHbBIX.
Cessaznvle cnucku. Peanuszayusa cmexa u
ouepeou ¢ NOMOWbIO CEAZHBIX CNUCKOS.
Anroputwmsbl Ha rpadax. [Toctpoenue
MUHUMAaJIBLHOTO OCTOBHOIO JIepeBa
B3BEILICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epagha 6 enydouny. Ob6x00 epaga
6 wupuny. KonnuecTBo pa3anuyHbIX
MyTeH MEXTy BEPIIMHAMHU
OPUEHTUPOBAHHOTO ALIMKINYECKOTO
rpada. Aaroputm JeUKcTpsl.
Aneopumm Dnovoa—Yopwanna.

Y peaj30BbIBATh COOTBETCTBYIOIINE
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 MPUHIHITBI PpAOOTHI CTEKA
1 OYepEeId, 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
GyHKIHIHA, TOACYETa KOJIMIECTBA
BapUAHTOB W PEIICHUS 3a/1a4
ONTHUMH3AINH.

Ilpakmuueckue pabomoi:

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

C TIOMOIIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonuHbIle (OMHAPHBIC) TEPEBbSI.
[TocTpoeHue nepeBa i1 3aJaHHOTO
apu(PMETHIECKOTO BBIPAKEHUS.
PexypcuBHBIE anTOpUTMBI 00X0/12
nepesa. Mcnonb3oBaHue cTeka u
ouepenu s 00xXoja Jiepena.
JlnHaMu4gecKoe MporpaMMHUPOBaHHE
KaK METO]I pEIICHHUS 3aa4 C
COXpaHEHUEM TIPOMEKYTOUHBIX
pe3yNbTaToB. 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
meKkcma.

4. Ananuz mexkcma Ha ecmecmeeHHOM
SA3bIKe.

5. Buiuucnenue apugpmemuueckoeco
BbIPANCEHUS, 3ANUCAHHO20

8 NOCM@UKCHOU popme.

6. Ucnonvzosanue ouepeou.

1. Ucnonvzosanue oepesvbes

07151 BLIYUCTICHUSL APUPMEMUYECKUX
BbIPAHCEHUIL.

8. Buiuucnenue onunsl Kpamuatiuie2o
nymu mexicoy eepuunamu epagha
(aneopumm [etikcmpot).

9. Bvluucnenue peKypcusuvix QyHKyull
C NOMOWBIO OUHAMUUECKO20
NPOSPAMMUPOBAHUSL.

10. Iloocuém konuuecmasa eapuanmos
C NOMOUWBIO OUHAMUUECKO20
NPOSPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumusayuu

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

kyaccel. CBOMCTBA U METOABI OOBEKTOB. | [IpoeKTHpOBATH M UCIOJIH30BAThH
OOBEKTHO-OPMEHTUPOBAHHBIN aHAIIU3. | IPOCTHIE KIACChl OOBEKTOB.
Pa3paboTka nmporpamm Ha OCHOBE [IpoekTupoBaTh HEPAPXUU KIIACCOB
00BEKTHO-OPUEHTUPOBAHHOTO MOAXO0AA. | IS OIMMCAHUS [IPEIMETHOM
WNukancynsiys, Hacae10BaHue, o0racTu.
noJImMophu3m. Pa3pabateiBaTh mporpamMmsl
Cpenpl ObICTpOl pa3pabOTKu c rpaduueckum uHTepdencom.
nporpamM. [IpoexTupoBanue N3y4yaTh BTOPOH S3BIK
uHTepdeiica moib30BaTes. MIPOTrPaMMHUPOBAHUS
Hcnonp30BaHne TOTOBBIX yrpaBisieMbix | Ilpakmuueckue padomot:
AJIIEMEHTOB JIJIS1 TOCTPOCHUS 1. Hcnonvzosarue 20mogulx K1accos
uHTepdeiica. 8 npozpamme.
O0630p A3BIKOB TPOTPaMMHPOBAHUS. 2. Paspabomka npocmoii npoepammol
[TonsiTue o mapagurmax C UCNONIb308AHUEM KIACCO8.
IpOrpaMMUpPOBanus. M3yuenue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONIL3YIOWe20 UHKANCYIAYUIO.
4. Pazpabomka uepapxuu Kiaccos.
5. Pazpabomka npoepammwl
¢ epagpuueckum unmeppeticom
Htoro mo pazneny 50

Paznen 3. UndopmManuoHHbIE TEXHOJIOTUH

3.1

KomrbrorepHo-
MaTEMATUYECKOE
MOJEIUPOBAHUE

8

DTanbl KOMIIbIOTEPHO-
MaTeMaTUYECKOT0 MOACTUPOBAHUS:
MOCTaHOBKA 33J1a4yM, pa3paboTKa

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

SKCIIEPUMEHT, AHAJIU3 PE3YITATOB
MOJIETTUPOBAHUS.

Juckpernzanus npu MaTeEMaTHYECKOM
MOJEIUPOBAHUU HENIPEPBIBHBIX
npoueccoB. MoaenupoBanue
JIBWXeHHS. MoziennpoBaHue
OMOJIOTUYECKUX CUCTEM.
MaremMarndeckue MoaeIu

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

O6paboTka pe3yabTaToB
JKCIIepUMeEHTa. MeTo HauMEHBIINX
KBaJipatoB. OLEHKA YHUCIOBBIX
napamMeTpOB MOJIETUPYEMBIX O0BEKTOB
U npoueccoB. BoccraHnoBnenue
3aBUCUMOCTEM 110 pe3yapTaraM
AKCIEPUMEHTA.

BeposarnoctHbie MOnenn. MeToabl
Momnte-Kapiio. Umutanmonnoe
MojienupoBanue. CHCTEMBI MACCOBOTO
0OCITyKUBaHUS

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

Hcmonp30BaTh MMUTAITMOHHOE
MOJICTTUPOBAaHHUE, B TOM YHCIIC Ha
OCHOBE BEPOSATHOCTHBIX MOJIEJICH.
OO6pabateIBaTh pe3yabTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue padomot.

1. Mooenuposanue dsudicenus.

2. Mooenuposanue 6uonocuyeckux
cucmenm.

3. Umumayuonnoe mooenuposamue
¢ nomouwyvbro memooa Monme-Kapio.
4. Obpabomka pe3y1bmamos
9KCnepumenma

50




denepanbHas padouas nporpamma | Madopmatrka. 10-11 kmaccel (yrinyOa&HHBIA ypOBEHb)

3.2

ba3w1 maBHEBIX

10

Tabnuunbie (persuoHHbIC) 0a3bl
naHHbIX. Tabnuia — mpeacTaBIcHue
CBeJIcHUH 00 OJTHOTHITHBIX 00BCKTaX.
ITose, 3ammck. Kirou Tabmuiel. Pabora
C TOTOBOM 0a30i TaHHBIX. 3aOJTHECHUE
0a3bl naHHbIX. [Tonck, copTHpOBKaA U
buabTpanys TaHHBIX. 3aIPOCHI

Ha BBIOOPKY JaHHBIX. 3aMPOCHI

C mapameTpaMu. BeraucisemMple mos

B 3ampocax.

MHuoroTtabanyHble 0a3bl JaHHBIX.
Turebl cBsI3ei MEXTy TaOIUIIAMU.
Buemnwmii kimrod. I{emocTHOCTD 6a3bl
JAHHBIX. 3aIIPOCHl K MHOTOTA0IHYHBIM
0a3zaM JaHHBIX.

OcHo6Hble NPUHYUNBL HOPMATUZAYUU
0a3 oanuwix. A3biK ynpasnenus
oanuvimu SQL. Coz0anue npocmulx
sanpocos na sizvike SQL Ha evibopky
OAHHBIX U3 OOHOU MAOIULDL.
Hepensyuonnvie 6azvi OanHbvix.
DKcnepmuvie cucmemol

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

OcCymIecTBIATh BBOJ U pEaKTUPOBAHNE
JTAHHBIX.

OcCyIIecTBIATh COPTHPOBKY, IIOUCK

Y BbIOOD JIaHHBIX B TOTOBOM 0ase
JTAaHHBIX.

®opMHUpOBaTh 3alIPOCHl HAa TTIOMCK
JAHHBIX B CpeJIc CUCTEMBI YIIPABIICHUS
0azaMu JaHHBIX.

VYrpansats 0a30i JaHHBIX

C TIOMOIIIBIO IMTPOCTHIX 3aMPOCOB

Ha s13p1ke SQL.

[TosicCHSTH 00TaCTH TPUMECHCHHS,
JIOCTOMHCTBA M HEJIOCTATKU
HEPEISAIIUOHHBIX 0a3 JaHHBIX

B CPaBHCHUH C PEIIIIMOHHBIMH.
Ilpakmuueckue pabomol:

1. Paboma c 20mogoii 6a30ti OaHHUbIX.
2. Pazpabomxa mnocomabauyroti 6a3zvi
OQHHDIX.

3. 3anpocul Kk MHO2OMAbIUYHOU ba3ze
OQHHBIX.

4. Vnpasnenue 0aHHbiMU C NOMOWBIO
a3vika SQL
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3.3 | BeO-caiiTbl 14 WutepHer-npusnoxenus. [lonstue o [TosicHATH NPUHLMIIBI TEXHOIOTUN
CEpPBEPHON U KIIMEHTCKOM YACTAX CalTa. | «KJIUEHT — CEPBEP» Ha IpUMeEpe
TexHONorus «KIUEHT — cepBep», € B3aUMOJICHCTBUS Opay3epa
JIOCTOMHCTBA U HeOCTAaTKU. OCHOBBI u BeO-cepBepa. Co3aaBaTh IPOCTHIE
sa3p1ka HTML n kackaaabix TaOIuIL BEO-CTpaHUIIbI, UCTIOIB3YS SI3bIK
ctuieit (CSS). Cuenapuu Ha si3bIke pasmetku HT ML, kackagHbie TaOIUIIBI
JavaScript. ®opMmbl Ha BeO-cTpaHULE. CTUJIEH U CLICHAPUHU HA SI3BIKE
Pa3Mmelienne BeO-caiiToB. Yciayra JavaScript. OnuceIiBaTh TEXHOJIOTUIO
XOCTHHTa. 3arpy3ka (aityioB Ha callT pa3MeIIeHUs CAauTOB B ceTH MIHTEpHET.
Ilpakmuueckue padbomor:
1. Coz0anue mexcmosot
8eO-CMpaHUuybl.
2. CozoaHue 6eb-cmpanuypbl,
sKAIOUAIOW el MYTbMUMeOUliHble
00vexmul (PUCYHKU, 386VKOBblE OaHHbIE,
8U0€0).
3. Oghopmnenue cmpanuyvi ¢ NOMOWbIO
KACKAOHBIX mabuy cmuietl.
4. Hcnonvzoeanue cyenapues Ha si3biKe
JavaScript
3.4 | KommbroTepHast 8 BBoa nzo0paxkenuii ¢ UCIOIb30BaHUEM | BBITIOIHATE OOIIYI0 KOPPEKITHIO
rpaduka Pa3TUYHBIX ITUGPOBBIX YCTPOMCTB U (PPOBBIX N300paKEHHUH.

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

['paduueckuii penaktop. Pazpemnienue.
Kanpuposanue. UcnipaBnenue

[TpuMeHSITh UHCTPYMEHTBI
rpauyecKoro pelakTopa K OTAeIbHBIM
00JacTsIM U300paKeHHUS.

CTpouTh MHOTOCIIOMHBIE H300pasKEeHUSI
C UCTIOJIb30BAHUEM MACOK, TOTOBUTH
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nepcnekTuBbl. [ mcrorpamma.
Koppekuus ypoBHEN, KOppeKLUs [IBETA.
OO6ec1BeunBaHUE LIBETHBIX
n3zoopaxenuii. Peryms. Pabota

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

Bekrophas rpaduka. [IpuMUTHBEI.
N3MeHneHne nopsigka 3JIEMEHTOB.
BripaBHUBaHMeE, pacnpeieliCHUE.
I'pynnuposka. Kpussre. @opmatsl
BEKTOPHBIX PUCYHKOB. Vcnosib30BaHue
KOHTYpOB. Bektopuszanuus pacTpoBbIX
N300paXKEeHUI.

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

WJUTFOCTPALIAH JIJIST pa3MEIICHHS
Ha BeO-caliTax, cO3/1aBaTh
aHUMHPOBAHHBIC N300paKEHUSI.
Co3zniaBaTh BEKTOPHBIC H300payKEHUS

C TIOMOIIBIO PEAAKTOPa BEKTOPHOM
rpaduKy WM HHCTPYMEHTOB
TEKCTOBOTO TIpOIIeccopa.
Ilpakmuueckue padomuwi:

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

2. Pemywv yughposvix pomoepadhuii.

3. Mrozcocnotiinble u300paxiceHusl.

4, Anumuposanuvle U300paANCEeHUSL.

5. Bexmopnas epaghuxa
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3.5 | 3D-moxaenupoBaHue 8 [IpuHIUIIBI TOCTPOCHUS U [TosicHATH MPUHLKIIBI 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 BUPTyalbHOM CLIEHE
MIPUHTEPHI). HMCTOYHHUKYU OCBEIICHUS U KAMEPHI.
[TonsiTve 0 BUPTYyaIbHOU peaibHOCTH [IpuBOAWTH IPUMEPHI UCITOJTH30BAHUS
Y JIONIOJIHEHHOW PealbHOCTH TEXHOJIOTUI BUPTYaIbHOU
U JIOTIOJTHEHHOM peaJIbHOCTH.
Ilpakmuueckue pabomoi:
1. Coz0anue npocmoix mpéxmepHuix
Mooeneu.
2. Cemounbie mooenu.
3. Penoepune
Htoro no pazneiny 48
Pe3zepBHOE BpeMs 20
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOT'PAMME
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