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Pabouas mporpamma mno yuebHomy mnpenmery «HubopmaTtuka» (yriayOneHHBIM
ypoBeHb) (mpenmeTHass obOmacth «Martematuka W uHpopMaTuKa») (maiee
COOTBETCTBEHHO — Iporpamma no MHpopMaTuke, UHPOPMATUKA)COCTABIECHA HA OCHOBE
OPII u BKIIOYACT MOSICHUTEIIBHYIO 3aMHUCKY, COAEpKaHUE OOYy4YEeHUs, IUIAaHUPYEMbIe
PE3yJIbTaThl OCBOEHHUS MPOTrpaMMBbI 10 HH(DOPMATHKE, TEMATUYECKOE TIIAaHUPOBAHUE

CopnepxaHue OO0y4yeHUsI paCKpbIBA€T COJEP)KATEIbHBIE JIMHUM, KOTOpPbIE
npeajaratoTcst Juisi 00s3aTeNIbHOI0 M3Y4YeHHUsl B KaK/IOM KJIAcCe Ha YPOBHE CPEIHEro
o01iero oOpa3oBaHus.

[Inanupyemble pe3ynbTaTbl OCBOEHHS MPOrpamMMbl MO MH(MOPMATUKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIE PEe3yJbTaThl 3a BECh MNEPHOJ OOy4YeHUsT Ha YPOBHE
cpeliHero o0uiero oopa3oBaHMs, a TaKXKe MPEIMETHbIE JOCTUKEHHUSI 00y4arolerocs 3a
KaXIIblil roJ1 00y4YeHUSI.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo wuHbopmaTuke (yriayOnEéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO
obmrero obpa3oBaHus pa3paboTaHa Ha OCHOBE TPeOOBaHUN K pe3yjibTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTeibHOM  MporpaMMbl  CpeIHero  o0mero  oOpa3oBaHMUS,
npeactaBieHHbix B ®I'OC COO, a Takke denepanbHOol pabodeil mporpaMMbl
BOCTIUTAHUS.

[Iporpamma mo mHbopmaTHKe HAET MpeACTaBICHUE O LENsAX, oOlel crpaTeruu
oOy4deHHMsI, BOCIIUTAHUS W Pa3BUTHUsI OOYyYArOMIMXCA CPEICTBAMU Y4YEOHOIro MpeameTa
«adopmarrkay Ha yriayOoJEHHOM ypOBHE, YCTaHABIMBACT 00s3aTeIbHOE MPEIAMETHOC
coliep kaHue, MpeyCMaTpUBaeT €ro CTPYKTYPHUPOBAaHUE IO pa3jieiaM M TeMaM Kypca,
OTpeJieNsieT pachpenesieHne ero mo kiaccam (rojgaM HU3y4eHus), NaéT NpUMEpHOeE
pacmnpeneneHue yaeOHbIX 4acoB MO0 TEMATHUYECKUM pa3feiaM Kypca U peKOMEHIYeMYIO
(mpuMepHYI0) TOCIEA0BATENBHOCTh HMX U3YYCHHS C Y4E€TOM MEXNPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKK y4eOHOTO TpOIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcsl.

[Iporpamma 1o uHGOPMATHKE OMpEEIsIeT KOIHMYECTBEHHbIE W KAa4eCTBEHHBIC
XapaKTepUCTUKH y4eOHOTO MaTepHuayia s KaXKIO0ro roja M3ydyeHUs, B TOM UYUCIE IS
COJIePKATEeIbHOTO HAIOJIHEHHS Pa3HOTO BUJA KOHTPOJIS (TPOMEXKYTOYHOM aTTeCTalluu
O0Oy4JarommXcs, BCEPOCCUUCKUX MPOBEPOUYHBIX pPaOOT, TOCYAAPCTBEHHOW WTOTOBOU
arrecranuu). [Iporpamma 10 wuWHGOPMATHKE SBISETCS OCHOBOM ISl COCTABICHUS
ABTOPCKUX YyYEOHBIX TPOrpaMM U Yy4EOHWKOB, TOYPOUYHOTO TUIAHUPOBAHUS Kypca
YAHUTETIEM.

NudopmaTika B cpeqHeM o01eM 00pa30BaHUN OTPAXKACT:

CYITHOCTh MH()OPMATUKU KaK HAYYHOH TUCITUTIIMHBI, H3y4JaroIIe 3aKOHOMEPHOCTH
MPOTEKaHUS W BO3MOXXHOCTH aBTOMAaTH3allMd  HWH(POPMAIMOHHBIX IMPOIECCOB B
Pa3TUYHBIX CHCTEMAX;



OCHOBHBIE 00JIaCTU MPUMEHEHHSI HUH(POPMATUKH, TIPEKIE BCETO MHPOPMALIMOHHBIE
TEXHOJIOTUH, YIIPABIEHUE U COLIMAIIbHYIO cepy;

MEXKJIUCIMIUIMHAPHBIA ~ XapakTep  uHpopMatuku U UHOOPMALMOHHOU
TSI TeIbHOCTH.

Kypc undopmaTuku a5is ypoBHS CpeaHero oOuiero oOpa3oBaHUs SIBISETCS
3aBEpIIAIOLIMM 3TallOM HENPEpPhIBHOW MOATOTOBKM OOyd4arouuxcsi B 0OJacTH
nHpopMaTUKU W WHOOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTcs Ha
coliepkaHue Kypca MH(OPMATUKUA YPOBHS OCHOBHOI'O OOIIEro OOpa30BaHUS U OIBIT
MOCTOSIHHOTO TMPUMEHEHUST MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM, MaéT
TEOPETUYECKOE OCMBICIICHUE, HHTEPITPETAIUIO U 0000IIEHHE 3TOTO OMbITA.

Pesynbrathl  yrayOnEHHOTO  ypOBHS — W3y4YeHUs  y4yeOHOTro  mpeamMera
«MHpopMaTrKay OpUEHTUPOBAHBI HA MOJYYEHHE KOMIETEHTHOCTE! Jisi MOCIeAyIoIen
npodeccroHaIbHON NEATeIbHOCTH KaK B paMKaxX JIaHHOW MpeJAMETHON 00JIacTH, Tak U
B CMEXKHBIX C Hel oOmacTsax. OHM BKIIOYAIOT B ceOsl:

OBJIQJICHUE KIIFOUCBBIMU TOHATUSMHU U 3aKOHOMEPHOCTSIMHU, HA KOTOPBIX CTPOUTCS
JaHHasl TMpeaMeTHas 00JacTh, Paclo3HABaHWE COOTBETCTBYIOIIMX WM IPU3HAKOB U
B3aMMOCBSI3€l, CIOCOOHOCTh JIEMOHCTPUPOBATH Ppa3JIMYHbIE MOAXOAbl K H3YUYEHUIO
SIBJICHUH, XapaKTEPHBIX JIJIs1 U3y4yaeMOU MPeIMETHOU 001acTH;

yMEHHE pellaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUUECKUE 3a7aud, XapaKTepHbIe
JUTSL KICTIOJIb30BaHUsI METOI0B M MHCTPYMEHTapUs IaHHOM MpeIMETHOM 001acTy;

HaJIMYWE MPEICTABICHUN O TaHHOU MpEeAMETHON 00JaCTH KakK IIeJIOCTHON Teopuu
(COBOKYITHOCTH T€OPHHI), OCHOBHBIX CBS35X CO CMEXHBIMU 00JIACTAMH 3HAHUH.

B pamkax yray0n€HHOro ypoBHS U3y4YeHHS HWHGOPMATUKH OOeCreynBaeTCs
[eJICHANpaBIeHHAasT TOATOTOBKAa OOYyYalolmuMXxcsi K MPOJODKEHHIO 00pa3oBaHUs
B Opranm3anusx  npodecCHOHANIBHOTO  00pa3oBaHMsl IO  CHEIHAIBHOCTSIM,
HEMOCPEJICTBEHHO CBSI3aHHBIM C IU(DPOBBIMU TEXHOJOTUSIMU, TAKUM KaK MPOrpamMMHas
UHXeHepus, uHopMamroHHas  0€30MacHOCTh, HWH(POPMAIIMOHHBIE  CHCTEMBI U
TE€XHOJIOTUY, MOOWJIbHBIE CUCTEMBI U CETH, OOJIbIIINE JTAHHBIE U MAIIMHHOE OOYyYEHHE,
MPOMBIIIJICHHBIA ~ WUHTEPHET BELIEH, MCKYCCTBEHHBI HMHTEIUIEKT, TEXHOJIOTHH
OecpoBOTHOM  CBSI3M,  POOOTOTEXHWKA, KBAHTOBBIE  TEXHOJOTHH,  CHCTEMBI
pacnpenen€HHOro peecTpa, TEXHOJIOTUH BUPTYaJIbHOW U JJOTIOJIHEHHOM PEaIbHOCTEN.

OcHoBHas 11e11b U3y4deHus yuebHoro npeamera «MHpopmarrka» Ha yriayOnEéHHOM
YpPOBHE cpeaHero ooOmero oOpa3oBaHus — OOECICUeHHE JalbHEHIIEro pa3BUTHUS
WH()OPMAITMOHHBIX KOMIIETEHITUH 00yJaromerocs, ero TOTOBHOCTH K JKM3HU B YCIOBHSIX
pa3BHUBAIOMIETOCS HH(POPMAIIMOHHOTO OOIIEeCTBa W BO3PACTAMOIICH KOHKYPECHIIMH HA
peiHKE Tpyna. B cBsa3u ¢ »tuMm uszyuenue uHpopmatuku B 10—11 kiaccax HOMKHO
00eCTIeYUTh:

c(hOpMHPOBAHHOCTh MHPOBO33PCHHS, OCHOBAHHOTO Ha TOHUMAHUU POJIH
nHopMaTHKH, HHPOPMAITMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJOTUHA B COBPEMEHHOM
0OIIIECTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AITOPUTMHUYECKOTO MBIILICHHUS,;



c(hOpMUPOBAHHOCTh YMEHUHN pazinuath (HaKThl U OLICHKU, CPABHUBATH OI[CHOYHBIC
BBIBOJIbI, BHJIETh HX CBA3b C KPUTEPUSAMHU OLICHUBAHUS U CBA3b KPUTEPHUEB
C ONpENeNIEHHOW CHUCTEMOM IEHHOCTEW, MPOBEPATh Ha JOCTOBEPHOCTh U 0000IIATH
UH(}OpMaILINIO;

c(hOopMUPOBAHHOCTb NPEACTABICHUN O BIUSIHUY HH(OOPMAIIMOHHBIX TEXHOJIOTUNA Ha
KU3Hb 4YeloBeKa B OOILIECTBE, MOHUMAHUE COLMAIBHOTO, 3KOHOMHYECKOIO,
MOJIMTUYECKOTO, KYJIbTYPHOTO, HOPUAMYECKOr0, MPUPOJHOr0, SPrOHOMHUUYECKOTO,
MEJIUIIMHCKOTO U (PU3HOJIOTHUECKOTO KOHTEKCTOB HH(POPMAITMOHHBIX TEXHOJIOTHH;

NPUHSATHE TPABOBBIX M ATUYECKUX aCMEKTOB WH(OPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTU JIIOJICH, BOBJIECUYEHHBIX B CO3[aHME U MCIOJIb30BaHUE
UH(OPMAIIMOHHBIX CUCTEM, PACIIPOCTPAHEHNE UHPOPMAITUH;

CO3/IJaHUE YCJOBUU [IJI1 PA3BUTUS HABBIKOB YYEOHOW, NPOEKTHOM, Hay4HO-
UCCJICJIOBATEILCKOM ¥  TBOPYECKOW JIEATEIIBHOCTH, MOTHBAIMA  OOYYarOIINXCS
K CaMOPa3BUTHUIO.

B conmepxanun yueOHOro mpeamera «MHopmaTrkay BBIIETSIOTCS YETHIPE
TEMaTUYECKUX pa3jiena.

Paznen «l{udposas rpaMOTHOCTH» MOCBAIIEH BOMPOCAM YCTPOHCTBA KOMITBIOTEPOB
U JPYruX DJJEMEHTOB HHU(PPOBOTO OKPYKEHHUS, BKIIOYAs KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEJICTB ONEPAIMOHHON CHUCTeMBbl, paboTe B cetu WHTEepHET U
UCIIOJIb30BAHUIO HHTEPHET-CEPBUCOB, HH(POPMAITMOHHON 0€30MTaCHOCTH.

Paznen «Teopernueckne OCHOBBHI MH(POPMATUKHNY BKIIOYAET B c€0s MOHSITHUHHBIN
anmapar  MH(OPMATHKH, BOMPOCHl  KOAUPOBaHHMS  HMHPOpMALMK, H3MEPEHUS
MH(POPMAIIMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aireOpbl JIOTUKH M KOMIIBIOTEPHOTO
MOJIETTUPOBAHUSI.

Paznen «AnropuT™Mbl W TPOrpaMMHUPOBAHME» HAIMpABIEH Ha Pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHHUS, Pa3paboTKy ajJrOpUTMOB W OIIEHKY HX CJIOKHOCTH,
dbopMHUpOBaHUE HABBIKOB peaju3allid MpOrpaMM Ha A3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «MubopmarimoHHbIE TEXHOJOTUM» TOCBAIMIEH  BOIMPOCAaM MPUMEHEHHS
MH()OPMAIIMOHHBIX TEXHOJOTHHM, pPEaTU30BaHHBIX B MPHUKIAIHBIX MPOTPAMMHBIX
MPOAYKTaX M HWHTEPHET-CEPBUCAX, B TOM 4YHCIE B 3aJayax aHaiu3a JaHHBIX,
MCITIOJIb30BaHUIO 0a3 TAaHHBIX U AJIEKTPOHHBIX TAOJHUIL JJIs1 PEIICHUS MPUKIATHBIX 3a71a4.

B npuBenénnom manee comepxkanmu ydeOHoro mnpeamera «UMubopmaThkay
KYPCHUBOM BBIJICJIEHBI JIOMOJIHUTENbHBIE TEMbI, KOTOPbIE HE BXOISAT B 00s3aTENIbHYIO
mporpaMmy OOydYeHHsS, HO MOTYT OBITh TPEMIOKEHBI I HW3YUYEHUS OTIACIbHBIM
MOTHBHUPOBAHHBIM U CTIOCOOHBIM 00yYaIOIIIAMCH.

YrnyOonéHHelii  ypoBeHb ~— HM3ydeHUS ~ WH(DOPMATHKA  PEKOMEHAYETCS st
TE€XHOJIOTUYECKOTO npodus, OPUEHTUPOBAHHOTO Ha WHXEHEPHYIO U
nHpOpMalIMOHHYI0  cdepbl  JIeSITENbHOCTH. YTIYyONEHHBIH  ypOBEHb  HM3Yy4YEHUS
nHpopMaTukd  OOecreyuBaeT: TMOJArOTOBKY  OOy4YarOUIUMXCS, OPUEHTHPOBAHHBIX
Ha CHEUUaJIbHOCTH B 00JacTh WH(MOPMALUOHHBIX TEXHOJOTMH UM HHXKEHEPHbIE



CIIEUAIBHOCTH, YYACTUE B IPOEKTHOU U UCCIIEAOBATEINBCKON IEATEILHOCTH, CBA3aHHOU
C COBPEMCHHBIMU HAMPABJICHUSIMU OTpaciu HHGOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJOTHHM, TMOATOTOBKY K Y4YacTHIO B OJuMOMagax W cjade EauHoro
roCyJapCTBEHHOT0 dK3aMeHa 1o HH(popMaTuke.

[TocnenoBaTenbHOCTh M3YUYEHUsI TEM B Ipejenax OJHOTO Tojla 00yYeHUsS] MOXKET
OBITh M3MEHEHA MO0 YCMOTPEHHUIO Y4YUTENs MPU IMOJATOTOBKE pabouell MporpaMmbl U
MOYPOYHOTO IJIAHUPOBAHHUS.

OO611ee 4ncio 4acoB, peKOMEHIOBAaHHBIX JJIsl U3y4eHus: ”HPOpMaTUKu — 272 yaca:
B 10 kmacce — 136 uacoB (4 yaca B Hegenio), B 11 kimacce — 136 gyacos (4 yaca B HEJCIIO).
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Iu¢ppoBasi rpaMOTHOCTH

TpebGoBanusi TeXHUKM 0€30MaCHOCTA M TMTHEHBI MPU paboTe ¢ KOMIbIOTEpaMH U
JIPYTUMU KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHuumel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. ApxuUTEKTypa GoH
Hetimana. [apsapockas apxumexmypa. ABTOMaTHYECKOE BBITIOJIHEHUE MPOTPAMMEI
npoiieccopoM. OnepaTuBHasi, MOCTOSIHHAS U IOJATOBpeMeHHas namsiTb. OOMEH JaHHBIMU
¢ noMolblo muH. KoHTposuiepsl BHEMIHUX YCTPOUCTB. [IpsAMoil JOCTyn K maMsTH.

OCHOBHBIE TEHACHUMUM PAa3BUTHS KOMIBIOTEPHBIX TexHonoruil. IlapanienbHbie
BbIUMCIICHUs1. MHoromnpoueccopusie cuctembl. CynepkoMnbloTepbl. PacnpenenéHubie
BBIYHMCJIMTENIBHBIE CUCTEMBbl M 00pa0oTKa OONBIIMX AaHHBIX. MoOWIIbHBIE ITU(POBHIC
yCTpOMICTBA M HMX pOJdb B KOMMYHHKalUsIX. BCTpO€HHbIE  KOMIBIOTEPHI.
MukpokoHTposiepbl. PoGoTH3upoBaHHbie MPOU3BOACTBA.

[IporpammHOe oOecrieueHre KOMIIBIOTEPOB W KOMITBIOTEPHBIX CHUCTEM. Bumisl
nporpaMMHOro ofecrieueHusi W WX HaszHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
obecrnieueHus: MOOUIBHBIX ycTpoicTB. [lapanmnensHoe nmporpammupoBanue. CUCTEMHOE
nporpaMMmHoe obecrieueHue. OmnepanroHHbIE CcHCTeMbl. YTWIUTHL.  [[paiiBepsl
yCcTpoicTB. MHCTAIIALNA U EUHCTAIALMS TPOrPaMMHOI0 00eCTICUeHHUS.

daiinoBeie  cucteMbl. [IpuHIUIIBI  pa3MemieHuss W WMEHoBaHUs  (paitioB
B foJroBpeMeHHoM namsitu. [11aGnonb! A onucanus rpynn ¢Ganios.

[Iporpammuoe obGecnedenue. JluleH3upoBaHUE MPOTrPaMMHOTO OOECIeYeHus: U
mudpoBbIX pecypcoB. IlpompuerapHoe U cBOOOJHOE MpPOTrpaMMHOE OOECTICUCHHE.
KoMMepueckoe M HEKOMMEpPYECKOE HCIOIb30BaHUE MPOTPAMMHOI0 OOECICUEHUS U
mupoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIWBaeMas 3aKOHOJATEIHLCTBOM
Poccuiickoit  ®enepauru 32  HENPABOMEPHOE  MCIIOJB30BAHUE  IMPOTPAMMHOIO
obecrieueHus ¥ MUPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOCHUS M AaIAPATHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
Cetessie mpotokoiabl. Cetb MHTEpHET. Anpecanus B cetu UntepHet. [IpoTokomnsl cTeka
TCP/IP. Cuctema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha mnoacetm ¢ mnoMombro Macok mnoacered. CereBoe
agMuHUCTpUpoBaHue. [lomydeHrne MOaHHBIX O CETEBBIX HACTPOMKAaX KOMIIBIOTEPA.
[IpoBepka Hanuuus CBA3U ¢ y3710M ceTu. OmnpeneneHne MapuipyTa ABUKEHHUS TAKETOB.

Bunwr JIeSITEILHOCTU B ceTu NuTepHeT. CepBucsl HNuTepHera.
['eonndopmarmonapie CUCTEMBI. [ €OIOKAIIMOHHBIE CEPBHUCHI PEATBHOTO BpPEMEHU
(mampuMmep, JOKanus MOOWJIBHBIX Tele(OHOB, OMpeneNeHue 3arpyKEeHHOCTH
aBTOMAarucTpasieil), ”HTEPHET-TOPTOBIISA, OPOHUPOBAHUE OMIIETOB M TOCTUHHUII.

! KypcuGOM BBIJCJIICH MaTepuall, KOTOpLIfI HE SBJISETCA 00s3aTEIbHBIM npyu HU3y4YCHUU U HC BXOAUT B COACPIKAHUC
HpOMG)KyTO‘IHOﬁ WA UTOrOBOU ATTCCTAllUU IO IPEAMCETY.



['ocynapcTBeHHbIE 3JEKTPOHHBIE CcepBUCHI W yciuyrd. ConuanbHble CETH —
OopraHu3alys KOJUIEKTUBHOTO B3aUMOJEHCTBUSA M OOMeHa AaHHBIMU. CeTeBOM 3THUKET:
npaBWiia TOBEAECHHS B KuOepmpocTpaHcTBe. [Ipobnema NMOATMHHOCTH NOJYYEHHOU
nHopmaru. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHblE W HSKOHOMHUYECKHE YIpPO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAIIMOHHO-KOMMYHUKALIMOHHBIX ~ TeXHOJOrud. OOmme mnpoOiaeMbl  3aluThl
uHpopmauu 1 uHPOpManMOHHOW Oe3omacHocTH. CpencTBa 3amMThl MHGOPMALUH
B KOMIBIOTEpPAX, KOMIBIOTEPHBIX CETAX W AaBTOMATU3UPOBAHHBIX HH(POPMALMOHHBIX
cuctemax. IIpaBoBoe oOecneueHne MHGOPMALMOHHON O€30MACHOCTH. DIeKMPOHHA
yugposas noonucs, cepmupuyuposantvle catimol U OOKYMeHmbl.

[IpenoTBpalieHre HeCAaHKIIMOHUPOBAHHOTO IOCTYTA K TIMYHOU KOH(UIEHIIUATbHOM
uH(bOpMAIIMK, XpaHSIIEeWcs Ha NEPCOHATLHOM KOMIMBIOTEPE, MOOMIIBHBIX YCTPOUCTBAX.
BpenonocHoe nporpammHoe obecrieueHre U crnocoObl 00pbObI ¢ HUM. AHTUBUPYCHbBIE
nporpamMmbl. OpraHuszanus JIMYHOTO apxuBa uMHpopmaimu. PesepBHoe KomMMpoBaHHE.
[laponpHas 3amuTa apxuaa.

MudppoBanue nanHbiX. CUMMETpUUHblEe W HecuMMeTpuuHble mudpsl. [nudps
npoctoit 3amennl. [ludp Llesaps. [udp Buxenepa. Anroputm mudpoBanus RSA.
Cmezanoepagusi.

TeopeTnvyeckre 0CHOBBI HHPOPMATUKH

Wudopmarnusi, nanHsle ¥ 3HaHUSA. MHpOpManMoOHHBIE MpolecChl B MPUPOJE,
TEXHHUKE U OOIIECTRBE.

HenpepbiBHBIE ¥ JUCKpPETHBIE BEIUYUHBI W CcHUTHaibl. HeobxomumocThb
JTUCKpEeTU3aluy HHGOpMAIIUH, TpeIHA3HAYECHHOM I XpaHEeHUs, Iepeiadyu 1 00paboTKu
B IU(PPOBBIX CUCTEMaX.

JIBonuHOE KOMpOBaHUE. PaBHOMEPHBIE 1 HEPABHOMEPHBIE KOJBI. JleKoAupOBaHuE
COOOIIIEHN, 3alMCaHHBIX C IIOMOIIBI0O HEPaBHOMEPHBIX KOJ0B. Yciobue Dano.
[locTpoenue ONHO3HAYHO JIEKOJUMPYEMBIX KOJOB C TIOMOIIbI0 JaepeBa. I pag
An.A. Maprosa. Equnuiiel u3MepeHus: konndecTBa nHGopmauu. AnpaBUTHBIN TOAXO
K OIIEHKE KOJTU4YeCcTBa MHPOPMAIIHH.

Cuctembl cuucnenus. Pa3pépHyTas 3amuch UEIbIX W APOOHBIX  YHCEN
B TMO3UIUOHHOM cucteMe cuucieHus. CBoOHCTBa NO3WLMOHHOW 3alHCH YHCIA:
KOJIMYeCTBO IM(p B 3amucH, MPU3HAK ACIUMOCTH YHCIAa HAa OCHOBAHHE CHCTEMBI
CUMCJICHUSI. AJNTOPUTM MEPEeBOJA LEJOr0 4YMciia U3 P-WUYHOW CHCTEMBbI CUHCIICHUS B
JNECATUYHYIO. AJITOPUTM IE€PEeBO/Ia KOHEUHON P-U4HOU 1poOU B NECATUUHYIO. AJITOPUTM
nepeBojia 1EJI0ro 4Yuciia U3 JECITUYHOW cucTeMbl cuucieHuss B P-uunyro. IlepeBon
KOHEUHOW  JIeCITUYHOM aApobu B P-uunyto. [[BouuHas, BOCbMEpUYHAs U
MIECTHAAIIATEPUYHAS] CHUCTEMBl CUWCIICHUS, CBS3b MEXIy HUMH. ApupMETHIECKUE
ONEpalHH B MO3ULIHOHHBIX CUCTEMAX CUMCIEHUS. Tpouynas ypagHosewennas cucmema
cuucaeHus. [{8ouuno-oecamuunas cucmema CUucieHusl.

KonupoBanue texctoB. KogupoBka ASCII. OnnobGalitHbie koaupoBku. CtaHgapT
UNICODE. Koguposka UTF-8. Onpenenenre nHGoOpMaiMOHHOTO 00bEMa TEKCTOBBIX
COOOILIEHU.



KoaupoBanne uzoOpaxkenuil. OueHka MHPOPMaLUOHHOTO 00bEMa rpaduuecKux
JAHHBIX TIPU 33JJaHHBIX Pa3pEeIlICHUH U TIIyOMHE KOJUpOoBaHus 1iBeTa. [[BeToBbIEC MOIEIH.
BekTopHoe xoaupoBanue. ®@opmatbl rpaduueckux ¢aiinoB. TpéxmepHas rpaduxa.
®pakTanbHas rpaduka.

Koauposanue 3Byka. OnieHka nH(QOpMaMOHHOro 00bEMa 3BYKOBBIX JTaHHBIX MIPU
3a/IaHHBIX YaCTOTE AUCKPETU3AIMU U PA3PATHOCTUA KOJIUPOBAHMUS.

Anrebpa gnoruku. [loHsiTue BBICKa3biBaHUA. BbiCKasbiBaTeabHbIE  (HOPMBI
(npenukatel). KBaHTOPHI CyII€CTBOBaHMS U BCEOOITHOCTH.

Jlornueckue omneparuu. Tabmuibl HUCTUHHOCTH. JIOTMYECKHE BBIPAKCHHS.
Jlornueckue TOXKaecTBa. Jloka3aTenbCTBO JIOTMUECKUX TOXKIECTB C MOMOIIBIO TaOIHUIL
UCTUHHOCTHU. Jlornueckue oneparuu u onepaiuy HaJl MHOXKECTBaMHU.

3aKkoHBl anreOpbl JIOTUKU. OKBUBAJICHTHBIE MPEOOpPa30BaHMS  JIOTUUECKUX
BbIpakeHUH. Jlornueckue ypaBHEHUS U CUCTEMbI YPaBHCHUH.

Jlornueckue QyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXHBIX JIOTHYECKHX
GbyHKIHI OT KOJIMUueCcTBa apryMeHTOB. [loJTHbIEe CHCTeMBI TOTUUECKUX () YHKITHH.

Kanonuueckue gopmbl joruueckux BeipakeHuil. CoBepIlieHHbIE TU3bIOHKTUBHBIC
U KOHBIOHKTHBHBIC HOPMalbHbIE (POPMBI, AJTOPUTMBI MX TOCTPOCHHUS IO TalJIHUIle
UCTUHHOCTH.

Jlornueckue »dJeMEHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHoropa3psianeiii  cymmarop. IloctpoeHne cxemM Ha JIOTMYECKHX — DJIEMEHTax
N0 3aJaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3aluCh JIOTUYECKOTO BBIPAXKEHUS 110
JIOTUYECKOi cxeme. Mukpocxemsl u mexHoi02us ux NPouU3800Cmaa.

[IpencraBneHne LENbIX YUCET B TaMATH KOMITbIoTepa. OrpaHMYeHHOCTh Aana3oHa
yyced MpU OTPAHMYECHHM KOJIM4YeCcTBa pa3psanaoB. llepemosiHeHwe pa3psiIHON CETKH.
be33nakoBble M 3HAKOBBIC AaHHBIC. 3HAKOBBIM OWUT. [[BOMYHBIM ITOMOJHHUTEIIHLHBIA KO
OTPULIATENIBHBIX YUCET.

[TobuToBbie  noruueckue omeparuu. Jlormueckuit, apudmeTHdecKuii U
nukIndeckuit capurd. [lludpoBanue ¢ mMOMOIIBIO MOOUTOBOM ONEpAIH «UCKITFOYAIOIIEEe
NJIN».

[IpencraBieHre BELIECTBEHHBIX YMCENl B MaMSITH KOMIIbIOTEpa. 3Hayamnash 4acTb
U NopAnoK yucna. /luamna3oH 3HaueHUM BEIIECTBEHHBIX uucel. [IpoGnembl xpaHeHUs
BEILIECTBEHHBIX YMCENl, CBA3AHHBIE C OTPAHUUYCHUEM KOJIMYECTBA pa3ps10B. BelnonHeHue
omepaluii ¢ BEIIECTBEHHbBIMU YHUCJIAMHU, HAKOIUIEHHE OIIMOOK IPU BBIYUCICHUSX.

AJITOPUTMBI ¥ IPOrPAMMHUPOBaHHE

OnpeneneHue BO3MOXKHBIX PE3yJIbTaTOB pPadOThl MPOCTEUIINX aJIrOPUTMOB
yIpaBJIEHUS UCTIOTHUTEISIMU U BIUUCIUTEIBHBIX alrOpuTMOB. OnpeieIeHne UCXOTHBIX
JTAHHBIX, TIPYA KOTOPHIX aJITOPUTM MOXKET JaTh TPeOyeMblIid pe3yabTarT.

Oranel pemieHuss 3aJad  Ha KoMmnbloTepe. HMHCTpyMeHTalbHBIE CPEACTBA:
TPAHCISATOP, OTIAMUUK, NpodunupoBIMK. KoMnuisuusa u uHTEpOpeTanuss Iporpamm.
BupTtyanbHble MalinHebI.



WurterpupoBanHass  cpena  pa3paboTkd.  MeToasl  OTVIagKU — MPOTpamM.
Hcnonb3oBanue TpacCUpOBOYHBIX Tabiuu. OtnagouHslii  BeiBoA. [lomarosoe
BBIIIOJIHEHUE ITporpaMMbl. Touku octaHoBa. [IpocMOTp 3HaYEHUN IEPEMEHHBIX.

A3k mporpammupoBanus  (Python, Java, C++, C#). Tunsl paHHBIX:
LEJIOYUCIICHHbIE, BEUIECTBEHHbIE, CHUMBOJIbHBIE, Jlornueckue. BerBnenus. CrloxHbie
ycnoBus. I[luknel ¢ ycnoBuem. ILluknbel 10 mnepeMeHHOW. B3anmo3aMeHsSeMOCThb
pa3IuYHbIX BUIOB IUKJIOB. MHBapuaHt nukia. CocTaBlieHHE UKIIA C UCIOJIb30BaHUEM
3apaHee ONpeNeIEHHOIO HHBApUaHTa LUKIIA.

JlokymeHTupoBanue mnporpamMm. Hcnonb3zoBanue kommeHTapueB. [loaroroska
OMMCAHMSI MPOTPAMMBI U MHCTPYKILIMH JIJIs1 TIOJIb30BATEIIS.

AnroputMbl  00pabOTKH HATypaJbHBIX YHCEN, 3alMCAHHBIX B MO3ULMOHHBIX
CUCTeMaxX CYMCIICHHUs: pa30MEHUE 3alUCH YuCila Ha OTHAeNbHble HU(PBI, HAXOKIACHUE
CYMMBI U TpOU3BeAeHUS (P, HAX0XKIEHUE MAKCUMATIbHOW (MUHUMAJIBbHOM) IUQPBHIL.

HaxoneHue Bcex MpOCThIX YHUCEN B 3aJaHHOM Juana3oHe. llpencraBinenue yncna
B BHJ€ Ha0Opa TMPOCTBIX COMHOXHTEJNEH. ANTOPUTM OBICTPOTO BO3BEICHUS B
CTEIECHb.

O06paboTka JaHHBIX, XpaHsAumxca B ¢ainax. TexcToBble M BOWYHBIC (ailyibl.
daitnoBele nepemeHHble ((aitoBbie ykazatenu). Utenue u3 ¢aiina. 3anuch B (daiin.

Pazbuenne 3amaun Ha mnoazanauu. [logmporpammbl (mpoueaypsl U (YHKIIUN).
Pexypcusi. PexypcuBHbie 00beKTHI ((pakTainsl). PekypcuBHBIE Mpouienypbl U QYHKIIUH.
Hcnonp3oBaHue cTeka AJisl OpraHu3aliy PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBanue  craHgapTHOW  OMOMMOTEKHM  fA3bIKA  MPOTrpaMMHUPOBAHUS.
[ToakmtoueHne OMOIMOTEK MOIANPOTPAMM CTOPOHHUX IMPOU3BOAUTENCH. MoOAyIbHBIN
IPUHIUIT TIOCTPOCHUS TPOTPAMM.

Uucnennsie MeToApl. TouHoe W mpHOMMIKEHHOE pelieHHs 3aaadd. YucieHHbIe
METOJIbI pEeIICHUs] YpPaBHEHMI: METOJA TMepebdopa, METOJ TOJOBHHHOTO JICJICHHS.
[TpubnuxEnHoe BEIYMCICHNE JJIMH KPUBBIX. Borunciienue miomaaeit puryp ¢ moMoIbio
YUCIIEHHBIX METOJIOB (METOJ MPSMOYTOJIBHUKOB, METO Tpaneuuii). [Touck makcumyma
(MuHEMYMa) QYHKIHUN OJTHOM MEPEeMEHHON METOIOM MOJIOBUHHOTO JEJICHUSI.

OOpaboTKka  CHUMBOJIBHBIX  JIAHHBIX. Bcerpoennbie byHKIMA ~ sA3BIKA
MPOrPaMMHUPOBaHMs 1Jii OOpaOOTKM CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBICHUN CHUMBOJIA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBa MO MPOOETbHBIM CUMBOJIAM, TIOUCK MOJICTPOKU BHYTPHU JAAHHOM CTPOKH,
3aMEHa HaUJCHHOW IMOJCTPOKHU Ha JIPYTyHO CTPOKY. I '€Hepanus Bcex CIIOB B HEKOTOPOM
andasure, yIOBIETBOPSIOMIMX 3aJaHHBIM orpanndeHusM. [IpeoOpa3oBanue umncia B
CHUMBOJIbHYIO CTPOKY U 0OpaTHO.

MaccuBbl M IOCJIENOBAaTENbHOCTH  4YHCeN.  BpruncineHue  00OOIIEHHBIX
XAapaKTEpUCTHUK 3JIEMEHTOB MAacCHMBa WJIM YHUCIOBOH MOCIIEI0BATEIBHOCTH (CYMMBI,
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MPOU3BEACHUS, CPEAHEro apu(pPMEeTHYEeCKOro, MHUHUMAJIBHOTO W MaKCHMaJbHOTO
AJIEMEHTOB, KOJIMYECTBA D3JIEMEHTOB, YJIOBJIETBOPAIOIIMX 3aJaHHOMY YCJIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYECHUs B MAaCCUBE.

CopTtupoBka omgHOMEpHOro maccuBa. IIpocTeie METOIbI COPTUPOBKU (METOA
My3bIpbKa, METOJ BbIOOpa, cCOpTUpOBKa BcTaBKamu). CopTupoBka ciusiHueM. bwicTpas
coptupoBka maccuBa (anroputM QuickSort). JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM
MaccCuBe.

JIByMepHbIe MacCUBbI (MAaTpUIbl). AITOPUTMBI OOPAOOTKHU IByMEPHBIX MAaCCHUBOB:
3aroJHeHUE ABYMEPHOTO YHCIOBOT0 MacCuBa M0 3aJaHHbIM MpPaBUIIaM, TOUCK AJIEMEHTA
B JIBYMEPHOM MAaCCHBE, BBIYMCIIEHHE MaKCUMyMa (MUHUMyMa) U CYMMBI 3JIEMEHTOB
JBYMEPHOT'O MAacCuBa, IE€PECTAaHOBKAa CTPOK W CTOJIOLIOB JIBYMEPHOTO MAacCCHUBA.
Paspabomxa npoepamm 011 pewtenuss npocmuix 3a0ay amaiuza oawHvix (ouucmrka
OAHHBIX, KIACCUDUKAYUsL, AHATUZ OMKIOHEHUIL).

NupopmanuoHHbIE TEXHOJIOTHU

TexcroBeiii  mpoueccop. PenmaktupoBanne u (QopmarupoBanme. IIpoBepka
opdorpadun u rpammatuxu. CpecTBa MOMCKa M aBTO3aMEHBI B TEKCTOBOM TIPOIIECCOpE.
UcnonwzoBanue cruneid. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKyMeHThI. (CHOCKH,
ornasienue. KomnexktuBHas paboTta ¢ nokymeHTaMu. MHCTpYMEHTHI pelieH3UPOBAHUS
B TEKCTOBBIX Tiporeccopax. OOmaunbie cepBuchl. JlemoBas mnepenucka. Pedepar.
[IpaBuna IUTUPOBAHMS HUCTOYHUKOB M OQopMIEHUS OMOIMOrpadUuecKuX CChUIOK.
OdopmileHne crucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa.
Texauueckue cpeacTBa BBoAa TekcTa. CrenMaln3upoBaHHbIE CPEICTBA PEJAKTHPOBAHUS
MaTEMAaTHYECKUX TEKCTOB.

Ananu3 paHHbiX. OCHOBHBIE 33Jayd  aHAJIW3a [JaHHBIX: [POTHO3UPOBAHUE,
KiIaccuuKays, KiacTepu3anus, aHaian3 oTKIoHeHu. [locienoBaTenbHOCTh peleHUs
3a/lay aHaJIM3a JaHHbBIX: COOp MEPBUYHBIX TAaHHBIX, OUMCTKA U OLICHKA Ka4eCTBA JIaHHBIX,
BHIOOP W/MIM TOCTPOCHHUE MOJEINH, MPeoOpa3oBaHKUE NAHHBIX, BU3yaIM3allHsl TAHHBIX,
UHTEpIpeTanus pe3yiabratoB. l[IporpamMmHble cpeacTBa M HHTEPHET-CEPBUCHI IS
00pabOTKH W TPEACTaBICHUS JaHHBIX. boibinue maHHbIC. MammHHOE OOyYCHHE.
HnmennexmyanvHwiii anaiu3 OAHHbIX.

AHanu3 TaHHBIX C TOMOIIBIO JIEKTPOHHBIX Ta0IUIl. BIaucieHue cyMmBI, CpeTHETO
apuPpMETHIECKOT0, HauOOJIbIIEro (HAaMMEHBIIIET0) 3HAYCHUSI auarna3oHa. BerancieHue
kodhdummenTa Koppensnuu  ABYX psOB  AaHHBIX. [locTpoeHme CTOIOYATHIX,
JTUHENYaThIX U KpYroBeix nuarpamm. [loctpoenune rpadukoB ¢pyuknmii. [Tonbop muanm
TpeHa, pelIeHHe 3a/1ay MPOTHO3UPOBAHUSL.

UucneHHoe pelieHrne ypaBHEHUN ¢ MOMOLIBIO Moa00pa napamerpa. OnTuMusanus
KaK TMOWCK HaWIydlllero pelieHuss B 3aJaHHbIX ycioBusix. lleneBas ¢yHKims,
orpaHuyeHus. JlokanbHble U TI00aNbHBIA MUHUMYMBI 11€1€BOM (yHKIuU. Pemenue
3a/1a4 ONTUMM3ALUU C TIOMOIIBIO JIEKTPOHHBIX TaOJHII.
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11 KJIACC

TeopeTnueckue 0CHOBBI HH(pOPMATHKHU

TeopeTnueckue MOAXOABI K OLEHKE KOJIMYECTBA HMHGPOpMALMH. 3aKOH
agautuBHocTd uHpopmanuu. Dopmyna Xapriu. Hubopmamuss U BEpOSTHOCTD.
®opmyna lllenHoHa.

Anroputmsl cxatust gaHHbIX. Anroput™m RLE. Anroputv Xaddmana. Anropurm
LZW. Anroput™msl c:kaThsi JAHHBIX C MOTEPSIMU. Y MEHbILIEHHUE TIIyOMHBI KOAUPOBAHUS
usera. OCHOBHBIE uaeu anroputMoB cxkarus JPEG, MP3.

CkopocTh  mepepaud  JAHHBIX.  3aBUCMMOCTb  BPEMEHHM  MEPENAYd OT
UH(POPMAIIMOHHOTO OOBEMA JAaHHBIX W XapaKTepUCTUK KaHala CBs3U. [IpuumHbI
BO3HMKHOBEHUS OLIMOOK MpH nepeaayde JaHHbIX. Kojbl, mo3Bossitonue oOHapyKUBaTh U
UCHIPABJIATH OIMOKM, BO3HUKAIOUIME NpPU Mepejade NaHHbX. PaccrosHue XsMMHHTra.
Konupoanue ¢ nosropennem 0utoB. Koasl XsMMuHra.

Cucrembl. KoMmoHeHTsI cUCTEMBI M UX B3auMmojencTBue. CUCTEeMHBIN 3P QeEKT.
VYnpasnenue kak ”HPOPMaLMOHHBIH mporiecc. OOpaTHast CBSI3b.

Mogenn u wmogxenupoBanue. llens MoaenupoBanusi. COOTBETCTBHE MOJEIU
MOJIeTupyeMoMy OOBEKTY WM TMpolleccy, Ield MojeiaupoBanus. Dopmanuzanus
IIPUKJIAJHBIX 3a/1a4.

[IpencraBienue pe3yabTaTOB MOACIUPOBAHUS B BUJE, YIOOHOM JJI BOCIPUATHUS
yenioBekoM. [ paduueckoe npeacTaBieHne TaHHBIX (CXeMbl, TAOJIUIIbI, TPAdUKH).

I'padsr. OcHoBHbIe nOHATHSA. Busl rpadoB. Onucanue rpadoB ¢ TOMOIIBI0 MaTPHUII
CMEKHOCTH, BECOBBIX MaTpHIl, CIMCKOB CMEXHOCTH. Penienre anropuTMuyecKkux 3aaad,
CBSI3aHHBIX C aHAIU30M TpadoB (IOCTPOCHUE ONTUMAIBHOTO MYTH MEXKIY BEpIIMHAMHU
rpada, ompeneneHWe  KOJUYECTBA  PA3NIMUHBIX IMyTed  MEXAy  BepIIMHAMU
OpPUEHTUPOBAHHOTO AIIMKINYECKOT0 Tpada).

Hepesbsi. bunapuoe gepeBo. JlepeBbst moucka. CrnocoObl 00xoma Jepesa.
[IpencraBnenne apupMeTHICCKUX BRIPAKCHUN B BUJIE AepeBa. [[UCKpETHBIE UTPHI IBYX
UTPOKOB ¢ noHou nHopmanuei. [Toctpoenue nepesa nepedbopa BapuaHTOB, OMUCAHUE
CTpaTeruu UIphl B TaOMWYHON (opMe. BBIMIPHIIIHBIE M MPOUTPHIIIHBIE MTO3UIINH.
Beiuarpeiissie crpaTeruu.

CpenctBa HMCKycCTBEHHOro HHTeiiekTa. CepBHUCHI MalIMHHOIO —IEPEBOJA
U pacro3HaBaHUs yCTHOW peun. KorHuTuBHBIE cepBHCHL. MaeHTHUKANMS W TOUCK
n300pakeHnid, pacmo3HaBanue nuil. CamooOydaromuecsi cuctembl. VICKyCCTBEHHBIN
MHTEJUIEKT B KOMIIBIOTEPHBIX urpax. lcnosnbs3oBaHue METONOB HMCKYCCTBEHHOIO
MHTEJUIEKTa B OO0ydJamwIIux cucreMax. Mcnoib30BaHME METOAOB HCKYCCTBEHHOI'O
UHTEJUIeKTa B  pobOotoTexHuke. HMuTepHer Bemel. IlepcrieKTUBBI  pa3BUTHS
KOMIIBIOTEPHBIX MHTEJUIEKTYAIIbHBIX CUCTEM. HellpoHHbBIE cCeTH.

AJITOPUTMBI 1 IPOrPAMMUPOBaHHE
dopmanusanus NOHATHS ainroputma. MammHa ThIOpUHra Kak yHHBEpCaJbHas
Mozenb BbluucieHuil. Tesuc Yépua—Teropunra. Mawwuna I[locma. Hopmanvuvle
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aneopugpmel Maprosa. Ancopummuuecku nepaspewiumvie 3aoauu. 3adaya oCmaHosa.
Hegozmoorcnocmo asmomamuueckoti omaaoku npocpamm.

OneHka coKHOCTH BbluKclieHud. BpeMst paboTsl 1 00bEM HCHOIB3YEMOM NAMSTH,
UX 3aBUCUMOCTB OT pa3Mepa UCXOAHbBIX JaHHbIX. OIleHKa aCUMIITOTHYECKON CII0KHOCTH
IrOPUTMOB. AJNTOPUTMBI TOJUHOMHUANBHOW CIOXKHOCTU. [lepeOopHbIe anropuTMBI.
[Iprmepsl pa3IMYHBIX aITOPUTMOB PELIEHUS OAHOU 33a]Ja4H, KOTOPhIE UMEIOT Pa3INYHYIO
CJIOHOCTb.

[lorck MpoOCTBIX YKCEN B 33JJaHHOM JMAaNa3oHEe C MOMOIIbIO aJrOpUTMa «PEelieTo
OpartocheHay.

MHuoropa3zpsiAHbie 1IeJIble Yncia, 3aa4u JJIIMHHON apu(METHKH.

CrnoBapu (accolMaTUBHbIE MaCCUBBI, 0TOOpaxeHus ). Xau-radnuibl. [loctpoenue
an(aBUTHO-YACTOTHOTO CIIOBApPS AJI 33JaHHOTO TEKCTA.

Ananuz mexkcma Ha ecmecmeeHHOM A3biKe. Bvloenenue nociredoeamenvhocmeli
no wabnony. Pezynapuule gvipasicenusa. Yacmommuuli ananus.

Crekn. AHanu3 TPaBWIBHOCTH  CKOOOYHOTO  BBIpaKEHHUs.  BrluncieHue
apu(pMETUUYECKOTO BBIPAXKEHUS, 3alIMCAHHOTO B TOCT(PUKCHOM PopMme.

Ouepenu. Vcnions3oBanue ouepean sl Bp€MEHHOIO XpaHEHUs JaHHBIX.

Cesaznvle cnucku. Peanuzayus cmexa u ouepeou ¢ NOMOubIo C8A3HbIX CHUCKOS.

Anroputmbl  Ha Tpadax. IlocTpoeHne MHUHUMAIBHOIO OCTOBHOTO JIepeBa
B3BEIIEHHOT'O CBA3HOTO HEOPUEHTHpPOBaHHOTO rpada. O6x00 epagha 6 enyouny. Oo6x00
epagpa 6  wupuny. KonudecTBO  pazsnUUHBIX =~ NyTed  MEXIY BEpIIMHAMHU
OPUEHTUPOBAHHOTO alMKIN4YecKoro rpada. Anroput™m JledkcTpol. Areopumm @Paoiida—
Yopwanna.

JlepeBbsi. Peanmu3zamusa nepeBa C MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBowdHBIE
(bunapuwie) nepeBba. llocTpoenuwe gepeBa Uisi 3alaHHOTO  apU(PMETHUECKOTO
BeIpakeHUsi. PexypcuBHBIE anropuTMbl 00Xxoda jaepeBa. Mcmonb3oBaHue cTeka U
ouepenu s 00xoaa IepeBa.

JluHamMu4eckoe NpOorpaMMHpPOBAaHHME KaK METOJ pElICHUs 3aJad C COXPaHEHHEM
IIPOMEKYTOUHBIX PE3yJIbTaTOB. 3aJayd, peulaeMple C TOMOUIBI0 JUHAMHUYECKOrO
MPOrPAMMHUPOBAHMSI: BBIYUCICHHE PEKYPCUBHBIX (GYHKIIUNA, TOACYET KOJIUYECTBA
BApUAHTOB, 33J]a4U ONTUMHU3AIUU.

[lonatue 00 OOBEKTHO-OPUEHTHUPOBAHHOM MporpaMMHpoBaHUU. OOBEKTHI
u kiaccel. CBoiicTBa M MeToAbl 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIH3.
PazpaboTka mporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOTO  MOJXOJA.
Wukancynsuus, HacleJ0BaHue, TOTUMOPPU3M.

Cpenbl  ObicTpoii  pa3paboTku mnporpamM. lIpoekTupoBanue wuHTEpdeiica
noJsib3oBatelid. Vcrnonab30BaHWE TOTOBBIX YIPABISEMBIX 3JIEMEHTOB JUIsl NOCTPOCHMS
unrepdeiica.

0O0630p sA3bIKOB MporpammupoBanus. [loHsTHe 0 mapagurmax NporpaMMUpPOBAHUS.
H3yuenue 6mopoco A3vika npocpammuposanusl.
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NupopmanuoHHbIe TEXHOJIOTHU

DTanbel KOMITBIOTEPHO-MATEMAaTUYECKOTO MOJICIMPOBAHUS: TMOCTAHOBKA 3a/1a4H,
pa3paboTka MOJENN, TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBIA SKCIIEPUMEHT, aHallu3
pe3yJIbTaTOB MOJAECIUPOBAHUS.

JluckpeTrsanus Ipyu MaTeMaTU4eCKOM MOJIEIMPOBAHUM HEMPEPBIBHBIX MPOLIECCOB.
MoaenupoBaHue JBH>KCHUSL. MoaenupoBaHue OMOJIOTUYECKHUX CUCTEM.
MaremMaTtndeckre MOJICJIM B SKOHOMUKE. BBIUNCIUTENBHBIE SKCIEPUMEHTHI C MOAECISIMHU.

O6paboTka pe3ynbTaTOB IKCIEpUMEHTa. MeTo] HauMeHbINX KBaapaToB. OleHKa
YHUCJIOBBIX MapaMeTPOB MOJIETUPYEMbIX OOBEKTOB W TipolieccoB. BoccraHoBieHue
3aBUCUMOCTEM 1O pe3yJibTaTaM dKCIIEPUMEHTA.

BepositHOCTHBIE MOJIEIIH. MeTtonbl Momnrte-Kapio. NmurannonHoe
mMozenupoBanue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHUS.

Tabnuunble (pensiuuoHHbIC) 0a3bl JaHHBIX. Tabyuila — npeacTaBieHUe CBeAeHUN 00
OJHOTHUIHEIX OO0BekTax. Ilomne, 3ammch. Kiorou tabmumel. Pabora ¢ roToBoil 0a3oi
JAHHBIX. 3arnoyiHeHue O0asbl JMaHHbIX. [louck, copTUpoBKa W (QUIbTpalus JaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochl ¢ TapaMeTrpaMu. Bpluucisiembie TOJISI B
3ampocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUIBI CBA3EH Mexay Tabiaunamu. BHemHwuit
kitoy. LlenoctHOCTh 6a3bl JaHHBIX. 3aMpPOChl K MHOTOTAOIUYHBIM 0a3aM JTaHHBIX.

OcHosHble npUHYUNbL Hopmaiuzayuu 6az oauusix. Azvix ynpasnenus oanHvimu SQL.
Co3zoanue npocmuix 3anpocos Ha sizvike SQL Ha 6b100pKY 0aHHbIX U3 0OHOU MAOIUYbL.

Hepenayuonnvle 6a3vl 0annvix. IKcnepmubie cucmembl

NuTtepuer-ipuiioxkenus. [lonsatne o cepBepHOM M KIMEHTCKOM YacTSX CauTa.
TexHonorus: «KJIUEHT — CepBEP», €€ TIOCTOMHCTBA U HenocTaTku. OcHOBHI si3bika HTML
u kackaaHbix Tabmun ctuieit (CSS). Cuenapun Ha si3pike JavaScript. @opmbl Ha BeO-
CTpaHHUIIE.

Pa3menienne BeO-caiiToB. Yciyra xocTuHra. 3arpy3ka (aiaoB Ha CauT.

BBox wm300pakeHMil C HCHOJIB30BAaHWEM PA3IMYHBIX IUPPOBBIX YCTPOUCTB
(madpoBbIX (QoToanmapaToB M MHUKPOCKOIIOB, BHJEOKAMEp, CKAaHEPOB M JPYTUX
ycTpoiictB). ['padmueckmii pemakrop. Paspemenue. Kanpupomanue. HcmpasieHue
nepcrekTuBbl. ['uctorpamma. Koppekuus ypoBHel, koppekuus 11Beta. O0eciiBe4nBaHue
[BETHBIX n300pakeHuil. Petyms. Pabota ¢ obnactsamu. OuibTpsl.

MHorocnoiiubie n300pakeHus. TekctoBele cion. Macka cios. Kanambl.
CoxpaneHnue BbIIeNieHHON oOmactu. [loaroToBka wimtocTpanuii ais BeO-CalTOB.
AHHUMUPOBaHHBIE N300paKEHUSI.

Bekropnas  rpaduka. IlpumutuBel. M3mMeHeHHe  TOpsiAKa  JIEMEHTOB.
BripaBHuBanue, pacnpeaenenue. [pynnupoBka. Kpusbsie. @DopMaTel BEKTOPHBIX
pucyHKOB. Vcnionb3oBaHre KOHTYpOB. BekTopuzanus pacTpoBbIX H300paKeHUH.

[IprHIMIIBI TIOCTPOEHUSI U PENAKTHPOBAHUS TPEXMEPHBIX Mojenei. CeToyHble
Moaenu. Martepuanisl. MoaennpoBaHUe HCTOYHUKOB OocBeleHus. Kamepbl. AJJIMTUBHBIE
texHosnoruu (3D-npuntepsi). [loHsiTHE O BUPTYyadbHON PEATBHOCTH U JOMOJHEHHOU
PEaTbHOCTH.
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IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO HTHO®OPMATHUKE HA YPOBHE CPEJIHEI'O OBILIEI'O OBPA30BAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JIMYHOCTHBIE pPEe3yJbTaThl OTPAXAIOT FOTOBHOCTh U CIIOCOOHOCTH OOYyYaroUIUXcCs
PYKOBOJICTBOBATbCSI C(POPMHUPOBAHHON BHYTPEHHEM NO3UIMEN JIUYHOCTH, CUCTEMOMU
LIEHHOCTHBIX OPHEHTALUM, MO3UTUBHBIX BHYTPEHHUX YOEXKJIEHUU, COOTBETCTBYIOLIUX
TPAJIULIUOHHBIM I[IEHHOCTSAM POCCUMCKOr0 OOUIECTBA, pACHIMPEHHE KU3HEHHOTO OMbITa
U OIbITa JEATEIbHOCTH B IPOLECCE pealu3alMM CpeICcTBaMU Y4eOHOro IpeaMera
OCHOBHBIX HaIllPaBJICHUN BOCIIUTATEIBLHON IEATEIBHOCTH.

1) rpaKaaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUE CBOMX KOHCTHTYIMOHHBIX MPaB U O0S3aHHOCTEH, yBa)KCHUE 3aKOHA H
IPaBOIOPsIKA, COOJIIOJICHUE OCHOBOITOJIArAIONIMX HOPM HH(OPMAIIMOHHOIO IIpaBa U
HH(POPMAIMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh  NPOTHBOCTOSNTH  HJCOJIOTMHM  JKCTPEMH3Ma,  HallMOHAIHM3Ma,
KceHopoOUH,  JAUCKPHUMHHAIIMKH IO  COIMAIbHBIM,  PEJIMTHO3HBIM,  PAaCOBBIM,
HAI[MOHAIBHBIM PU3HAKAM B BUPTYaJbHOM IPOCTPAHCTBE;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

[IEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY Hacleauto, AocTxkeHusiM Poccuu B
HayKe, MCKYCCTBE, TEXHOJIOTHSIX, TTOHMMaHUE 3Ha4YeHUS MHOOPMATHKU KaK HAyKd B
KU3HU COBPEMEHHOT0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’THUECKOTO IMOBEICHUS;
CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMl0 M TMPUHUMATh OCO3HAHHBIE pEIICHMUS,
OpUEHTHPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B CETH
NHurepHer;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIICHHE K MUPY, BKII0Yas ICTETUKY HAYYHOI'O U TEXHUIECKOTO
TBOPYECTBA,;

CIOCOOHOCTh  BOCIPHHMMATH Pa3IMYHBIC BHIBI HCKYCCTBA, B TOM YHCIIC
OCHOBaHHOT'0 Ha UCIOJIH30BaHUH HH(POPMAIIHOHHBIX TEXHOJIOTHIA;

5) ¢pu3nUecKoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh 3JIOPOBOTO M OE30IMacCHOr0 00pa3a *KWU3HH, OTBETCTBEHHOTO
OTHOIIICHHUSI K CBOEMY 3J0POBBIO, B TOM 4YHCIE 3a cU€T COOMoacHUS TpeOOoBaHMIt
Oe3omacHOM DJKCIUTyaTallud CPEACTB HMH(POPMAIMOHHBIX M KOMMYHHMKAITMOHHBIX
TEXHOJIOTUH;
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6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTh K aKTHUBHOM JIESITEIbHOCTH TEXHOJIOTMYECKOM U  COLMAIBHOMN
HaIPaBJIEHHOCTH, CHOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSATEIBHO
BBITIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec Kk chepam  mpodeccHOHANBLHONW  NIESITENBHOCTH,  CBSI3aHHBIM
C HHPOPMATUKOM, NPOrpaMMHpPOBAHUEM U HUH(POPMALMOHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMU Ha JOCTHKEHUSX HAYKM HMHPOPMATUKHM M HAYYHO-TEXHUYECKOTO
mporpecca, YMEHHE COBEpIIaTh OCO3HAaHHBIM BeIOOp Oyaymieil mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CITIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUH
BCEM JKU3HHU;

7) PKOJIOrHYECKOro0 BOCIIMTAHHUS:

0CO3HAHUE II00ALHOr0 XapaKTepa SKOJIOrHUEeCKHUX MPOOJIeM U MMyTeH UX PEIeHNS,
B TOM 4YHCIEe C Y4ETOM BO3MOXKHOCTEH HMH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH;

8) HEHHOCTH HAYYHOI'0 MO3HAHMA:

cOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH, JOCTHIKEHHSIM HAyYHO-TEXHHYECKOTO Mporpecca W OOIIECTBEHHOM
MPAKTHKH, 338 CUYET MOHUMAHHS POJIM MH()OPMAIIMOHHBIX PECYPCOB, HHPOPMAIIMOHHBIX
MPOIIECCOB M MH()OPMAIIMOHHBIX TEXHOJIOTUH B YCIOBHUSX MU(PPOBOi TpaHchopmarmu
MHOTHX Cep KU3HH COBPEMEHHOTO O0IIIEeCTRa;

OCO3HaHHE I[[CHHOCTH HAy4YHON JeATEJIBHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO M UCCIICIOBATEILCKYIO IESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

9) 3MOIHOHANLHBIH HHTEJIEKT, IIPEAMOIaraoniii chopMHUPOBAHHOCTS:

CaMOpEryJIMpOBaHMs,  BKIIOYAIOIMIETO CaMOKOHTPOJIb, yMEHHUE IPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEJICHUE, CIIOCOOHOCTh 1Al TUPOBATHCS K AIMOITMOHATBHBIM
U3MEHEHHUSM U TIPOSIBIATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIONICH CTPEMJICHUE K JIOCTHKCHUIO IEIU
U YCIEXy, ONTUMHU3M, HHULIHATHBHOCTb, YMEHHUE JEHCTBOBaThb, MCXOAS W3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTH IOHHMMATh SMOIMOHAILHOE COCTOSHUE
JIpPYyTuX, VYYUTBIBAaTH €r0 MPH OCYIIECTBICHUH KOMMYHHUKAIIUM, CIOCOOHOCTh
K COYYBCTBHIO U COINEPEKUBAHUIO;

COITMATbHBIX HABBIKOB, BKITIOYAIOIMIMX CIIOCOOHOCTH BBICTPAWMBATH OTHOIICHUS C
JIPYTUMH JIIOIBMH, 3a00TUTHCS, TIPOSBIISITS HHTEPEC U pa3peniaTh KOHPITUKTEHL.

METAIIPEAMETHBIE PE3YJIBTATbDI

B pesynbraTe nzyuenus nHQoOpMaTUKH Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHUs
y oOy4aromierocss OyayT copMupoBaHbl METalmpeAMETHBIC PE3YyJbTaThl, OTPAKCHHBIC
B YHUBEPCAJIbHBIX YUEOHBIX JACHCTBUAX, a UMEHHO — MTO3HABATEIIbHBIC YHUBEPCAIHHBIC
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yuyeOHble JEeUCTBHA, KOMMYHHMKATHUBHbIE YHUBEpCAJIbHbIE Y4YeOHblE JCHCTBUS,
PEryJISITUBHBIE YHUBEpCAJIbHbIE YUEOHbIE AEHCTBUS, COBMECTHAS AESITEIBHOCTb.

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHBbIE YUeOHbIEe AeiiCTBUS
ba3oBbie Joruvyeckue AecTBUS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH U AKTYaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

YCTAHABJIMBATH CYIIECTBEHHBI NPU3HAK WM OCHOBAHUS MJi1 CpPaBHEHWS,
Kjaccudukauu u 006001eHNs;

ONPEAEIATh LETU ICITEIbHOCTH, 3a7]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B pACCMATPUBAEMBbIX SIBJICHUSX;

pa3pabaThiBaTh IUIAH peIIeHUus TPoOJIeMbl C YUE€TOM aHaIM3a HWMEHOIIUXCS
MaTepUabHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JI€SITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJIIM, OIIEHUBATh PUCKU MOCIIEICTBUU N€STEIbHOCTH;

KOOPJIMHUPOBATh W BBINIOJIHATH PabOTy B YCIOBHUSX PEaIbHOTO, BUPTYaIHHOTO
1 KOMOMHHPOBAHHOTO B3aUMOICHCTBUSI;

Pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIIICHUHN KU3HECHHBIX TTPOOJIEM.

Ba3oBnble uccieaoBarTelbLCcKue AeCTBUSA.

BJIa/IETh HaBBIKAMU Y4e€OHO-UCCIIEIOBATEILCKON W MPOEKTHON JESTENbHOCTH,
HaBbIKaMU pa3penieHus: npoodieM, CriocOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIILHOMY
NOMCKY METOJIOB PEUIEHUs NPaKTHUYECKUX 3a]ay, MPUMEHEHUIO Pa3jIU4YHbIX METOJ0B
MO3HAHMS;

OCYLIECTBIIATH PA3JIUYHBIE BUABI JEATEIIBHOCTH I10 MOJYYEHUIO HOBOT'O 3HAHUSI, €TO
UHTEPIIPETAIIMH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX CUTYallUsIX, B
TOM YHMCJIE TIPU CO3/IaHUU YUYE€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaTh HAYYHBIM THI MBIIUICHHUS, BIAAeTh HAYYHON TEPMHUHOJIOTHCH,
KJIFOUE€BbIMU MOHATUSIMU U METOJIAMH;

CTaBUTH U GOPMYIHPOBATH COOCTBEHHBIE 3a7]a41 B 00pa30BaTEIbHOMN IEATETLHOCTH
U KU3HEHHBIX CUTYaIMSIX;

BBISIBJISITh IPUYMHHO-CJIEACTBEHHbBIEC CBA3U U aKTyaJIU3UPOBATh 3a7auy, BbIIBUTaATh
TUNOTE3Y €€ pelIeHUs, HAaXOAUTh apryMEHTHI JI 10Ka3aTelbCTBA CBOMX YTBEPKICHHUI,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHUS;

aHAJM3UPOBATh MOJYUYEHHBIE B XOJI€ PEIICHUS 3aJauyd Pe3yNlbTaThl, KPUTUUECKU
OLICHUBATh UX IOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITH LIeJICHANPaBICHHbIN MOUCK NEPEHOCA CPEACTB U CIIOCOOOB JEHUCTBUS
B MPOo(PeCCHOHANBHYIO CPEIY;

YMETh TMEPEHOCUTh 3HAHUSI B I[IO3HABATEIIBHYIO U MPAKTUUYECKYIO O0JacTH
KU3ZHENIESITeIIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00acTel;

17



BBIJIBUT'aTh HOBBIC UACH, IPCAJIAraTb OPUTMHAJIBHBIC ITOAXO0AbI U PCHICHHWA, CTABUTH
HpO6H€MBI " 3a1a4M, JOITYCKArOMKUC aJIbTCPHATUBHLIC PCIICHMA.

Pabora ¢ undopmanueii:

BIAJCTh HAaBBIKAMH IIOTY4YEHUS WH(POpPMAIMM W3 WCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBJIATh IMOWCK, aHAJIN3, CHCTEMATH3AIlUI0 M WHTEPIPETAIIUIO
nH(OPMAITUH Pa3IMYHBIX BUIOB U (DOPM TIpEICTaBICHUS;

co37aBaTh TEKCTHI B Pa3IMYHBIX (opMarax ¢ ydéToOM Ha3HAUCHUS WHPOpPMAIUU
1 1IEJICBOM ayIUTOPHH, BRIOUpast ONTUMATLHYIO (DOpMY MpeICTaBICHUS U BU3YaIH3allH;

OIICHMBATh JIOCTOBEPHOCTb, JIETHTUMHOCTh WH(MOpMamuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJTbHO-ITHYCCKUM HOPMaM;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTHH
B PCIICHWM KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpTraHW3allMOHHBIX 3aJa4 C
coOmoeHneM  TpeOOBaHWK  APrOHOMHUKH, TEXHHKH OC30MaCHOCTH, THUTHCHBI,
pecypcocOepekeHusi, TPABOBBIX W OTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30macHOCTH;

BJIJICTh HABBIKAMHU PACIIO3HABAHMS W 3aIIUThl WHPOPMAIMK, WHPOPMAIIMOHHON
0e30IacHOCTH JIMYHOCTH.

KoMMyHMKaTHUBHbIE YHUBeEpPCaJbHbIEe y4eOHbIe NeHCTBUS
Oo0menmue:
OCYIIECTBIIATH KOMMYHUKAIIUUA BO BCeX cdepax KU3HHU;
pacrio3HaBaTh HeBepOaIbHbIE CPEACTBA OOIIEHUSI, TOHUMATh 3HAYEHUE COITMATBHBIX
3HAKOB, PACIlO3HABATh MPEANOCHUIKA KOH(PIUKTHBIX CUTYaIllud U CMATYATh KOH(MIUKTHI;
BJIAJETh pPa3IUYHBIMU crocooamMu 00IIIeHUS U B3aHUMOCHCTBUS,
apTyYMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(MIUKTHBIC CUTYAIUH;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCTIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

CoBMecTHAS 1€ATEJIbHOCTD:

MMOHUMATh 1 UCTI0JIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIUBHUIYaJIbHON pabOTHI;

BBIOMpATh TEMATHKY U METOJIBI COBMECTHBIX JICHCTBUN ¢ YIETOM OOIIUX HHTEPECOB
1 BO3MOKHOCTEH KaXKI0T0 WieHa KOJUIEKTHUBA;

MIPUHUMATH 1IEJTH COBMECTHOM JeATEeIIbHOCTH, OPTraHU30BBIBATh U KOOPJIUHUPOBATH
JEHCTBHS 110 UX JTIOCTHIKEHUIO: COCTABIISTH IUIAH JICHCTBHMA, paCTIPEICIIATh POJIU C yIETOM
MHEHHMI YYaCTHHKOB, 00CYK/IaTh PE3yJbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KA4eCTBO CBOETO BKJIaJa M KaXKJIOTO YYaCTHHKA KOMAaHIbI B OOIIWMA
pEe3YIBTAT O Pa3padOTaHHBIM KPUTEPHUSIM,

mpejyiaratb HOBBIE TIPOCKTHI, OIICHWBATh MACH C TIO3WIIMH  HOBH3HBI,
OPHUTHHAJILHOCTH, MTPAKTUICCKON 3HAUMMOCTH;
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OCYHCCTBJIATH MMO3UTHBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyallUAX,
IMPOSABJIATH TBOPUCCTBO U B006pa)KeHI/Ie, OBITH WHHUIIMATUBHBIM.

PeryasiTuBHble YHUBepPCAJbHbIE Y4eOHbIe TeMCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYHIECTBJISITh  MO3HABATEIBHYI JEATEIbHOCTh, BBISBIATH
npoOJsieMbl, CTaBUTb W (OPMYIUPOBATH COOCTBEHHBIE 3aJaudl B 00pa3oBaTeIbHOU
NEATENbHOCTU U )KU3HEHHBIX CUTYaALIUSIX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHUs MpoOJieMbl ¢ Y4ETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTCHHH;

J1aBaTh OIIEHKY HOBBIM CUTYAallUsIM;

pacuIupsTh paMKH y4eOHOTO IIpeAMeTa Ha OCHOBE JTUYHBIX IPEATIOUTEHUH;

JieraTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBJICHUIO IIMPOKOW JSPYAUIMUA B Pa3HBIX
o0JlacTIX 3HAHUHW, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTENBHBIA M KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTpPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsiM, BHOCHTb KOPPEKTHUBBI B JESATEIHHOCTD,
OILICHMBATh COOTBETCTBHE PE3YIHTATOB IIEJISIM;

BJIa/IETh HaBBIKAMH IO3HABATEIBHOW pedIEeKCHM KaK OCO3HAHHS COBEPIIAEMBIX
JEHUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHM, HCIOJIb30BAThH
npuémbl pedIeKCUu ISl OLIEHKH CUTYaIluu, BEIOOpa BEPHOTO PEIICHMUS;

OILICHMBATh PUCKHU M CBOCBPEMEHHO MTPUHUMATD PEIICHHUS 10 UX CHIKCHHUIO;

NPUHUMATh MOTHBBI M @pTYMEHTHI IPYTUX MIPU aHATHU3E PE3YIbTATOB JICSITEIIbHOCTH.

IlpunsaTHus ceds u Apyrux:
NPUHUMATH ce0s1, TOHUMAsi CBOU HEJJOCTATKH U JOCTOMHCTBA,
[IPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX IPU AHAIU3E PE3YIBTATOB AEATEIbHOCTH;
MPU3HABATH CBOE MPaBO M MPABO APYTHX HA OMIHOKY;
pa3BHUBATh CIIOCOOHOCTH MMOHMMATh MUP C TIO3HIINH APYTOro YeIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

B mpomnecce uzyduenus kypca undopmatuku yriyonéaHoro ypoHs B 10 kiacce
oOydJarommMuCs OyAyT TOCTUTHYTHI CIETYIOIINE TPEIMETHBIE PE3YIbTATHI:

BJIaJICHUE MPEJCTABICHUSAMU O POJIU MHGOPMAIINH U CBI3aHHBIX C HEH MPOIIECCOB B
MpUpoAe, TEXHUKE W OOIIECTBE, TOHATHUSIMHU «HHPOPMANUL», «HH(POPMAITMOHHBIN
MpOIIECC»,  «CUCTEMa»,  «KOMIIOHEHThl ~ CUCTEMBI»,  «CHUCTeMHBIM 3P dexT»,
«HGOPMAIMOHHAS CUCTEMAaY, KCUCTEMA YIPABJICHUS;

BJIaJICHUE METOJaMU Noucka uHopManuu B ceth UHTepHET, yMEHUE KPUTUUECKHU
OlleHUBaTh UH(GOPMAIIHIO, TOJIyYeHHYIO U3 ceTu HTepHeT;
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YMEHHUE XapaKTepHU30BaTh OOJBIITNE JaHHBIC, TIPUBOIUTEH TPUMEPHI HCTOYHUKOB WX
MOJIYYCHHSI W HAMpaBJICHUS WCIOJIB30BAHUSA, YMEHHUE KIIaCCU(PHUIIMPOBATH OCHOBHEIC
3aa4M aHalu3a JaHHBIX (IPOTHO3MPOBAHUE, KiIacCH(UKAIM, KIacTepu3alus, aHalu3
OTKJIOHEHHMI), TOHUMATh MOCIEAOBATEIBHOCTh PEUICHH 3a7ad aHaIu3a JaHHBIX: cOOp
MIEPBUYHBIX JTAHHBIX, OYUCTKA M OIICHKA KAa4eCTBAa JAHHBIX, BBIOOP W/HMJIU IOCTPOCHUE
MOJCNIH, TMpeoOpa3oBaHWE JAHHBIX, BHU3YyalW3alMs JaHHBIX, HWHTEPIPETAIIUI
PE3yNIbTATOB;

MOHMMAaHUE OCHOBHBIX TMPHUHIIMIIOB YCTPOWCTBA MW  (DYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAallMOHAPHBIX M MOOWIBHBIX KOMIIBIOTEPOB, TEHICHIIUH pPa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIQJICHHE HABBIKAMH PaOOTHI C ONEPAIIMOHHBIMUA CUCTEMaMH, OCHOBHBIMH BHJIaMU
NpOrpaMMHOTO0 OOECTeUeHUs JUIsi pEIICHHUs Yy4YeOHBIX 3a7a4 10 BBIOpaHHOMU
CTCIAITN3AIIHH;

HaJIMYWE TPEICTABJICHUH O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM MUPE,
0 0a30BBIX MPUHIIUIIAX OPTaHU3AIMHA U (PYHKIITMOHMPOBAHUS KOMITBIOTEPHBIX CETCH, 00
oOITUX MPUHITUIIAX Pa3pabOTKU U (YHKIIMOHUPOBAHUS MHTCPHET-TIPUIIOKEHU;

NOHUMaHUE yrpo3 HHPOPMAIMOHHOW O€30MacHOCTH, HWCIOJIb30BAaHUE METOJIOB
M CPEICTB TPOTHBOJCHCTBHUS OSTHUM yrpo3am, coOmtofeHne Mep Oe30MacHOCTH,
NPEeOTBPAIIAIONINX  HE3aKOHHOE  PAacHpOCTPAaHEHHE  MEePCOHAJBHBIX  JIAHHBIX,
coOmoienne TpeOOBaHUM TEXHUKM O€30MaCHOCTM M TUTHMEHB Tpu  padore
C KOMIMbBIOTEPAMU U APYTMMH KOMIIOHEHTaMH HU(POBOTO OKpPYKEHHS, TMOHUMAHUE
NIPABOBBIX OCHOB MCHOJIb30BaHUS KOMITBIOTEPHBIX IporpaMm, 0a3 JaHHBIX U PabOTHI
B cetu MHTepHerT;

NOHMMAaHHE OCHOBHBIX TMPUHIMIIOB JTUCKPETU3AIMHU  PA3JUYHBIX  BHUJOB
uH(OpMaLNK, YMEHHUE ONPeACIsITh HHPOPMAITMOHHBIN 00bEM TEKCTOBBIX, I'PaPUICCKUX
M 3BYKOBBIX JIAaHHBIX TPU 33JaHHBIX MapaMeTpax JAUCKPETH3AIMU, YMEHHE OINPEACIISITh
CPEIIHIOI0 CKOPOCTb NepeIaun JaHHBIX, OLIEHUBATh U3MEHEHHUE BPEMEHU TepeIayuu Mpu
U3MEHEHUH UHPOPMAITMOHHOTO 00BhEMA JAaHHBIX M XapaKTEPUCTHK KaHAaJa CBA3H;

YMEHHUE UCTIOJIb30BaTh MPH PEIICHUH 3a/1a4 CBOMCTBA MO3UIIMOHHOM 3aIiCH Ynced,
aNIrOpUTMa MOCTPOCHHUS 3AMMCH YUCIIA B TIO3UIITMOHHON CHCTEME CUUCIICHUS C 3aJaHHBIM
OCHOBAaHHMEM H TIOCTPOCHUS YHWCIA TIO0 CTPOKE, COJAEpIKAIIed 3amuch ATOTO YHCTa B
MO3UIIMOHHOW CHUCTEME CUYHUCICHHS C 33JaHHBIM OCHOBAaHHWEM, YMEHHE BBINOTHITh
apu(pMETUIECKUE OTEePAIIMU B MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

YMEHHE BBITIOHITH MTPEOOPa30BaHUS JTOTHISCKUX BBIPAKCHHM, UCTIONB3YS 3aKOHBI
anreOppl JIOTUKH, yMEHUE CTPOHUTHh JIOTHYECKOE BBIPAKECHHE B JIU3BIOHKTUBHOU
U KOHBIOHKTHBHOM HOpPMalIbHBIX (opMax IO 3aJaHHOW TaOJUIlE WCTHHHOCTH,
MCCJIEeI0BaTh 001aCTh ICTHHHOCTH BBICKA3BIBAHUS, COJIEPIKAIIETO TIEPEeMEHHBIC, PEIaTh
HECJIOKHBIC JIOTHYECKUE YPAaBHEHUS U CUCTEMbI YPaBHCHUIA;

MOHMMaHKe 0a30BbIX AJITOPUTMOB 0OPAOOTKH YUCIOBON U TEKCTOBOU MH(pOpMAIIUU
(3amuch Yncen B TO3UITMOHHON CUCTEME CUMCIICHUS, HAXOXK/ICHNE BCEX MPOCTHIX YUCEN B
3aJIaHHOM JIMaria3oHe, 00pad0oTKa MHOTOPA3PSTHBIX IETBIX YNCEN, aHAIM3 CHMBOJIBHBIX
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CTPOK U APYIHX), AITOPUTMOB MOUCKA U COPTUPOBKU, YMEHHUE ONPEACNATH CI0KHOCTh
U3y4aeMbIX B Kypce 0a30BBIX aJIrOPUTMOB (CYMMHUPOBAHHE 3JIEMEHTOB MAacCHBa,
COPTUPOBKAa MAacCHBa, MEPEOOPHBIE ANTOPUTMBL, JBOMYHBIA IMOMCK) U TPHUBOJIHUTH
MPUMEPHI HECKOJIBKUX AJITOPUTMOB Pa3HOM CIOKHOCTHU JUIsl pELIEHUSI OTHOM 3aJ1auu;

BJIaJICHHE YHUBEPCAIBHBIM S3BIKOM IPOrPAMMHUpPOBaHHS BICOKOT0 ypoBHs (Python,
Java, C++, C#), npencrapineHusiMu 0 0a30BbIX TUIAX JAHHBIX U CTPYKTypax JaHHBIX,
YMEHHE MCMOJIb30BaTh OCHOBHBIE YIPABJISAIOIINE KOHCTPYKIUU, YMEHHE OCYILECTBISATh
aHaNIM3 NPEIJIOKEHHON MPOrpaMMbl: OMPEAENATh pe3yiabTaThl padOThl MPOrPaMMbl IPU
3aJIaHHBIX MCXOJHBIX JIaHHBIX, ONMPEIENSATh, P KAKUX MCXOJHBIX JAaHHBIX BO3MOKHO
NOJIyYeHHUE YKA3aHHBIX PE3YJIbTaTOB, BBISBIATH JAHHBIC, KOTOPbIE MOTYT MPUBECTH K
omnbke B pabore mporpammbl, (QOpPMYIUPOBATH MPEIIOKEHUS MO YIYUIICHUIO
IPOrpaMMHOI0 KOJIa;

yMEHHE  CO3[aBaTb  CTPYKTYPUPOBAHHBIE  TEKCTOBBIE  JOKYMEHTBHl  H
JEMOHCTpPAllMOHHBIE MaTepHaibl C HCIOJB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIOJIb30BaTh JJIEKTPOHHBIE TAOMUIBI NIl aHAIW3a, MPEACTaBICHUS U
00pabOTKH JaHHBIX (BKJIIOYAsi BBIYMCICHUE CYMMBI, CPEIHEr0 apu(MeTHYecKOro,
HauOOJBIIEr0 ¥ HAMMEHBIIIETO 3HAYCHUH, pelIeHue YpaBHEHUN, BEIOOP ONTUMAJIbHOTO
peleHus, 1o00p JUHUM TPEH 1A, PELICHUE 3a1a4 IPOTHO3UPOBAHUS).

B nponecce uzyuenus kypca unpopmatuku yriyonéHHoro ypoHa B 11 kiacce
oOy4JaromuMucs OyAyT TOCTUTHYTHI CIeAYIOIINE TPEIMETHBIE PE3YJIbTAThI:

YMEHHE CTPOUTh HEpPaBHOMEpPHBIE  KOJbI, JIOMyCKAIOUIME  OJHO3HAYHOE
JIEKOANpOBaHrEe cOooOIeHn (MpedUKCHBIE KOJ/bI), UCIOJBb30BATh MPOCTEHIIINE KOIBI,
KOTOpBIE TMO3BOJISIOT OOHAPYKMBATh U UCHPABIATH OMIMOKU TMpHU Tepenade JaHHBIX,
CTPOUTH KOJ, OOECHEeUMBAIOIMINA HAMMEHBIIYI0 BO3MOXHYIO CPEIHIOI JIITUHY
COOOIIICHHS MPY U3BECTHOM YaCTOTE CUMBOJIOB, MOSACHSTHh MPUHIIUIIBI PAOOTHI MPOCTHIX
ANTOPUTMOB CXKATHUS JaHHBIX;

YMEHHE PelIaTh aITOPUTMHUYECKHUE 337291, CBSI3aHHbIE ¢ aHAIH30M rpadoB (3a1a9u
MOCTPOCHUS ONTUMATBHOTO MyTH MEXIY BEpPIIMHAMH T'pada, onpeaereHus] KOJIUIecTBa
Pa3TUYHBIX IMYTEH MEXIYy BEPIIMHAMH OPHUEHTUPOBAHHOTO AaIlMKINYecKoro rpada),
YMEHHUE UCIIOIb30BaTh AEPEBbS MIPU aHATIU3€E U MOCTPOCHUU KOAOB U JIJIsl IPEACTABICHUS
apu(PMETUIECKUX BBIPOKCHUM, TPHU PEIICHUH 3a/ad TOUCKAa U COPTUPOBKH, YMEHHE
CTPOUTH AEPEBO HUIPHI MO 33JaHHOMY aJITOPUTMY, pa3pabarbiBaTh U OOOCHOBBIBATH
BBIUTPBILIHYIO CTPATETUIO UTPHI;

yMEHHUE pa3palaThiBaTh U PEATM30BBIBATH B BUJE MPOTrpamMM 0a30BBIC aITOPUTMBI,
YMEHHUE UCIOIb30BaTh B MPOrpaMMax JaHHbIE PA3JIMYHbBIX TUIOB C YUETOM OIpaHUYCHUN
Ha JMana3oH MX BO3MOXKHBIX 3HAUEHUU, MPUMEHSTh MPHU PEIICHUH 3a]ay CTPYKTYpbI
JAHHBIX (CIIUCKU, CIIOBAPHU, CTEKH, OUEPEIH, IEPEBbsI ), UCTIOIB30BaTh OA30BbIE ONEPALIUU
CO CTPYKTYypaMu JaHHBIX, IPUMEHSTh CTAHAAPTHBIE U COOCTBEHHBIE MTOAIPOrPaMMBI JJIsI
00pabOTKHU YHUCIIOBBIX JAaHHBIX U CUMBOJBHBIX CTPOK, MCIIOJIb30BaTh MpU pa3pabOTKe
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nporpaMMm  OMONMOTEKH MOANPOTrpaMM, 3HaTh (PYHKUMOHAIbHBIE BO3MOXXHOCTHU
MHCTPYMEHTAJIBHBIX CPEACTB cpeibl pa3paboTKH, yYMEHHE HCIIONb30BaTh CpPEICTBA
OTNAJAKA TPOrpaMM B Cpelae MpOorpaMMUpOBAHUS, YMEHHUE JOKYMEHTHPOBATbH
MPOrpaMMBbl;

YMEHHE CO3/1aBaTh BEO-CTPaHHULIbI;

BJIaJICHUE OCHOBHBIMHU CBEACHHUSAMHU O 0a3ax JaHHBIX, UX CTPYKTYype, CpPEeACTBax
co3/laHusI U pabOThl C HUMH, YMEHUE HCIIOJIb30BaTh TAOJMUHbBIC (PETSIUOHHbBIC) 0a3bl
JAHHBIX (COCTABJIATH 3ampoChl B 0a3ax JaHHBIX, BBIMOJIHATH COPTUPOBKY M TOUCK
3anucel B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHyl 0a3y AaHHBIX) U CIPABOYHbIE
CUCTEMBI;

YMEHHE HCIOIb30BaTh KOMIIbIOTEPHO-MAaTEMAaTUYECKHE MOJENHU JUIsl aHajau3a
O00OBEKTOB U MpOLECCOB: (POPMYIHUPOBATh LETb MOJEIUPOBAHMS, BBINOIHITH aHAIIN3
PE3yJIbTATOB, MOJYYEHHBIX B X0JI€ MOJEIUPOBAHHUSA, OLIEHUBATh COOTBETCTBHE MOJIEINU
MOJIETUPYEMOMY OOBEKTY HIIM MPOLIECCY, MPEACTaBIATh PE3yibTaThl MOACIUPOBAHUS
B HATJIAIHOM BUJIE;

yMEHHE OpraHu30BbIBAThH JUYHOE  MH(POPMALMOHHOE IPOCTPAHCTBO
C HCIOJB30BAHUEM PA3JIMYHBIX CPEJICTB IUGPPOBBIX TEXHOJOTHH, TOHHUMaHUE
BO3MOXKHOCTEH  IU(MPOBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  yCHyr,  IU(QPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX TMPUHIMIIOB pPabOThl, BO3MOXHOCTEH U OTrpaHUYCHHUS
NIPUMEHEHHS TEXHOJIOTUN HCKYCCTBEHHOTO MHTEJUIEKTA B PA3JIMUHBIX 00JIaCTIX, HATMYUE
NpPEJICTaBIEHUH O Kpyre pelIaeMblX 3a/ad MAIIMHHOTO OoO0yudeHus (pacrno3HaBaHUA,
KJaccu(UKaIMi U TPOTHO3UPOBAHMSI) HAJIMYME MpPENCTaBIeHUNH 00 HCHOJIb30BAHUU
UH()OPMAIIMOHHBIX TEXHOJIOTHH B Pa3IMYHBIX MPO(eCCHOHANBHBIX cepax.
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TEMATHUYECKOE INIAHUPOBAHUE!

denepanpHas padouas nporpamma | Madopmaruka. 10-11 kmacchl (yrinyOn€HHBIA YPOBCHB)

10 KJIACC
HaumenoBanue
Ne KomnunuectBo OCHOBHBIE BUJIBI IEITEIHHOCTH
pas3aesnoB U TEM [IporpammHoOe coaepxanue
n/n 4acoB 00yyaroIuxcs

yqe6H0r0 nmpeamMceTa

Paznen 1. lludpoBasi rpaMoTHOCTH

11

KomnsroTep —
YHHBEPCATHLHOE
YCTPONCTBO 00pabOTKH
JTAHHBIX

6

TpeOoBaHUs TEXHUKHA OC30IACHOCTH U
THTHCHBI TIPU paboTe ¢ KOMIIbIOTEpaMu
U IPYTUMH KOMIIOHCHTaMH IIH(PPOBOTO
OKPYKCHHSI.

[TpuHIATIBEI pabOTHI KOMITBIOTEPOB H
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYpa
dbon Helimana. I'apsapockas
apxumexmypa. ABTOMaTHYECKOE

BBITIOJIHEHUE IPOrPaMMBbI IIPOLIECCOPOM.

OnepatuBHas, MOCTOSIHHAA U
JoJroBpeMeHHas mamsath. OOMeH
JAHHBIMU C MIOMOILBIO LIKH.
KoHTpos1epbl BHEMIHUX YCTPOUCTB.
[IpsiMoi1 1OCTYN K HaMsITH.
OCHOBHbIE TEHACHIIUU PA3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTUH.

AHaNu3UpOBaATh YCIOBUS
WCIIO0JIb30BaHUSI KOMITBIOTEPA U JIPYTUX
JIOCTYIHBIX KOMITOHEHTOB ITU(POBOTO
OKPY>KEHHMSI C TOUKH 3pEHUS TPeOOBaHU
TEXHUKHU 0€301MaCHOCTU U TUTHUEHBI.
OnuceIBaTh COCTaBHBIC YACTH

U TIPUHITUTIB PAOOTHI KOMITBIOTEPOB,
MOOMJIBHBIX YCTPONCTB, KOMITBIOTEPHBIX
CHUCTEM.

XapakTepu3oBaTh KOMITBIOTEPHI PaA3HBIX
TTOKOJICHUM.

Hckats B cetn HTEpHET MHDOpMAIIHIO
00 OTEUYCCTBEHHBIX CIICIIHAINCTaX,
BHECIINX BKJIaJ B pa3BUTHE
BBIYMCIIUTEIILHOW TEXHUKH.

[IpuBOAUTE IPUMEPBHI,

! KypcuGOM B COACPIKAHNHU TEMATUYCCKOI'O IMIIAHUPOBAHUS BBIACIACTCA MaTCpHrall, KOTOpLIﬁ HE SIBIIIETCS 00s3aTeIbHBIM IpHU U3y4CHHUU U HE BXOAUT B COACPIKAHNC HpOMC)KyTO‘IHOﬁ nim
HUTOrOBOM aTTECTAIMH 110 npeaMeTy.
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[TapannenbHble BHIYUCIECHUS.
MHoOroImpouneccopHble CUCTEMBI.
CynepkomnbroTepsl. Pacnpenenénubie
BBIYMCIIUTEILHBIE CUCTEMBI U 00paboTKa
OOJBIINX JaHHBIX. MOOUIIBHBIC

1M poBbIE YCTPOUCTBA U UX POIh

B KOMMYHHKaIUAX. BcTpoeHHbIE
KOMIBIOTEPBI. MUKPOKOHTPOJIJIEPHI.
PoGoTtusupoBanHbie MPOU3BOICTBA

IIOATBEPIKAAIOIIHE TEHACHIMU PA3BUTHUSA
BBIYMCIIATEIILHON TEXHUKH.

ITosiCHATH CYIIHOCTH MapaJlICIbHBIX
BbIYMCIIeHUN. [IprBOAUTE pUMEPHI
3a7a4, JJIs PELICHUs] KOTOPBIX
IIPUMEHSIOTCS CYIIEPKOMIIBIOTEPHBIE
TE€XHOJIOTUU UJIA TEXHOJIOTI MU
pacnpenes€HHbIX BBIYMCIICHUM.
XapakTepu3oBaTh poOOTU3HUPOBAHHBIE
MIPOU3BOJICTBA, MOOMIIbHBIE IU(DPOBBIE
YCTPOMCTBA U UX POJIb B KOMMYHHKALUSAX

1.2

[Iporpammuoe
obecrieueHue

[Iporpammuoe obecrnieyenue
KOMITBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl nporpaMmmMHOro
oOecrieueHus: U UX Ha3HAUYCHHUE.
Oco0eHHOCTH TPOrPAMMHOTO
obecrieueHUss MOOMIIBHBIX YCTPOUCTB.
[TapamienbHOE MPOrpaMMUPOBAHUE.
CucreMHOe porpaMmmMHOe 00ecIieueHueE.
OrnepalluOHHBIE CUCTEMBI. Y TUIIUTHI.
HpaiiBepsl ycTpoicTB. MHCTAIIISIIUA

U JEUHCTAJUISLUS IPOrPAMMHOTO
oOecrieyeHusl.

daitioBble cUCTEeMBI. [[pruHIATIBI
pa3MeIIeHns U UMEHOBaHUA (aijioB

B J0JITOBpeMeHHOU mamsaTh. [11aGmoHsb
JUIs1 OTMCaHUs Tpynil (aisios.

PabotaTs c rpaduyeckum unrepdeiicom
onepanronHoit cuctemsl (OC),
CTaHJAPTHBIMH U CITY>KEOHBIMU
MPUIOKEHUSIMU, (HalIOBBIMH
MEHE/KEePaMH.

CoOTHOCUTH BUIBI JIMIICH3UI

Ha UCIOJIb30BaHKE MPOTPAMMHOTO
o0OecrnieueHus U MOPSIAOK €ro
WCIIOJI30BaHMS M PACIIPOCTPAHCHUS.
[TpuBOIUTH MPUMEPHI TPOTIPUETAPHOTO
1 CBOOOHOTO TIPOTrPAMMHOTIO
oOecrnieueHus1, IpeJHA3HAYEHHOTO

JUTS pEIIeHUsT OTHUX M TEX )K€ 3a7ad.
Ha3zpiBaTh OCHOBHEIE TPABOHAPYIICHHS,
MMEIOIIUE MECTO B 00J1aCTH
WCIIOJIb30BaHUS POTPAMMHOTO
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3akoHO1aTeNbCTBO Poccuiickon
denepanuu B 006J1aCTH TPOrPAMMHOTO
oOecneuenus. JInieH3supoBaHue
IPOrpaMMHOT0 O0ECTICUCHUS U
ndpoBbIx pecypcoB. [IponpuerapHoe u
CBOOOJIHOE MPOrpaMMHOE OOecTieYeHHE.
Kommepueckoe n HekoMMepueckoe
WCII0JIb30BaHUE TTPOTPAMMHOTO
obecrnieueHus1 ¥ UPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIMBACMAS
3aKOHOJIaTeILCTBOM Poccuiickon
denepaiuu 3a HETIPAaBOMEPHOE
UCIOJIb30BaHUE MPOTPAMMHOI0O
oOecrieueHust U IU(PPOBBIX peCypcoB

oOecIeueHNsI, U OTBETCTBEHHOCTD
3a HHX, MPETYCMOTPEHHYIO
3aKOHOJIaTEICTBOM PD.
Ipaxmuueckue paomor*:

1. Uncmannsyus u oeuncmannayus
npospamm

1.3.

KOMHI)IOTCPHLIG CCTH

[TpuHIUTIBI TOCTPOCHUS U annapaTHbIE
KOMITOHEHThI KOMITBIOTEPHBIX CETEH.
Cetebie mpoTokoJibl. CeTb IHTEPHET.
Anpecarnus B cetu MIHTEpHeET.
[Tporokomnsl cteka TCP/IP.

Cucrtema JOMEHHBIX UMEH.
Paznenenue IP-cetn Ha noncern

C MOMOMIBI0 Macok nozacetei. CereBoe
angMuHuctpupoBanue. [lonyuenue
JAHHBIX O CETEBBIX HACTPOIKAX
KoMIbioTepa. [IpoBepka Hamu4us CBA3U

[1osICHATH IPUHLUITBI HOCTPOEHUS
KOMITBIOTEPHBIX CETEU.

BrisiBnsaTh ob11ee u pa3auaus

B OpPraHMU3alNH JIOKAJIbHBIX U
rJI00AIbHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOaUTH IPUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHubiMu
GyHKIMAMU.

Hcnonp30BaTh Macku MoAcCETEN
1715 pazouenus |P-cetu Ha mojiceT.
[IpuMeHATs TPOrpaMMHOE

1Hpe/1naraeMLH‘/'1 B IIporpamMme 1mo PIH(i)OpMaTI/IKe NEPCYCHb MPAKTUICCKUX pa60T ABJIACTCA PCKOMCHAATCIIbHBIM, YYUTEIIb ACIACT BBI60p MMPOBEACHUA IMTPAKTUICCKUX pa60T.
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¢ y3ioMm cetu. OnpeneneHue MapipyTa
JIBUKEHUS TTAKETOB.

Bunebl nesarensHocTu B cetu MIHTEpHET.
Cepsucel uTepHeTA.
I'eonHpOpMaAITMOHHBIE CHCTEMBI.
["eonokaImoHHBIC CEPBUCHI PEATHBHOTO
BpPEMEHU (HarmpuMep, JIOKAITHsI
MOOHJTBHBIX TeJIe(hOHOB, OTIPE/ICTICHUE
3arpy’KEHHOCTH aBTOMAarucTpaiei),
WHTCPHET-TOPTOBJIS, OpOHMUPOBAHUE
OMJIETOB U TOCTUHHIL.
['ocynapcTBeHHBIE DIIEKTPOHHBIE
cepBUCHI U yciryrd. CollanbHbIe CeTH —
opraHu3alus KoJUIEKTUBHOTO
B3aMMOJICUCTBHS 1 OOMEHa JaHHBIMH.
CeteBoi 9TUKET: MTpaBUiIa MOBEACHUS

B kubepnpoctpanctse. [Ipobiaema
MOJJTUHHOCTH MOJTy4YEeHHON
uHpopmaru. OTKPHITHIE
o0pa3oBaTeNbHbBIE PECYPCHI

oOecrieueHue Jisi IpOBEPKU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue pabomoi:

1. Cemesoe aomunucmpuposanue

1.4

Nudbopmanmonnas
0€30MacHOCTh

TexHoreHHble 1 YKOHOMUYECKUE
yIPO3bI, CBSI3aHHBIE C UCTIOJIB30BAHUEM
WH(OPMAITMOHHO-KOMMYHHKAITMOHHBIX
TexHojoruid. O0mue mpooOIeMbl 3aIUTHI
uHbopMar 1 HHPOPMAITMOHHOM
6e3onacHoctu. CpenicTBa 3allUThI
uH(GOPMAITHN B KOMITBIOTEPAX,

XapakTepru3oBaTh CyIIHOCTh HOHATUN
«uH(pOopMaIoHHas: 0€30MaCHOCThY,
«3amuTa uHpopMaIum».
dopmMyIUpoBaTH OCHOBHBIC TIPABHIIA
nH(OPMAITMOHHON O€30TTaCHOCTH.
AHaTU3UPOBAThH 3aKOHOIATEIIEHYIO
0a3y, Kacarlyrcs: THHOPMaMOHHOMN
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KOMITBIOTEPHBIX CETIX
¥ aBTOMATH3UPOBAHHBIX
WH(GOPMAIIMOHHBIX CHCTEMaX.
[IpaBoBOE OOecneueHue
UH(OPMAIIMOHHON 6€30aCHOCTH.
DnexmpoHHas yupposas noonucy,
cepmuuyuposartvle cammaol U
O0OKYMEeHMb.

[IpenorBpamienue
HECaHKIIMOHUPOBAHHOTO JOCTYyIa

K JIMYHOUM KOH(DUACHITNATBEHON
uH(bOpMaIIH, XpaHAIICHCS

Ha MEPCOHATLHOM KOMITBIOTEPE,
MOOMJIBHBIX YCTPONUCTBAX.
BpenonocHoe nporpammHoe
obecrnieyeHue M crocoObl OOPHOBI C HUM.
AHTUBHUPYCHBIE TPOTPAMMBI.
Opranuzanus JMYHOTO apXrBa
uH(popmaru. PezepBHOE KOTMpPOBaHUE.
[TaponpHas 3ammuTa apxusa.
[udpoBanue nanubrx. CHMMETPUYHbBIC
¥ HECUMMETPHUYHBIE TH(PHI.

[udpsr mpocToit 3aMEHEI.

Mudp Lezaps. [udp Buxenepa.
Anroputm mudpoBanust RSA.
Cmeeanoepagus

0€30MaCHOCTH.

[IpuMeHsITh CpeCcTBa 3aAIIUThHI
uH(popmalu: OpaHaMays3phl,
AHTUBHUPYCHBIE TPOTPaAMMBHI,
MapoJIMPOBAHUE U APXUBUPOBAHUE,
m¢ppoBaHue.

[IpenorBpamiath
HECaHKI[MOHUPOBAHHBIN JTOCTYT
K JINYHOM KOH(DUACHIINATbHON
uHopMaIuu, XpaHsIencs

Ha MIEPCOHAJILHOM KOMIIBIOTEPE,
MOOMJIBHBIX YCTPOMCTBAX.
Ilpakmuueckue padomui:

1. Aumueupychnwie npoecpammai.
2. lllugpposarue oanuwix

Hroro no pazpeny

24
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Pa3nen 2. TeopeTnyeckne 0CHOBbI HH(POPMATUKHU

2.1 | IlpencraBienue
uH(pOpMaLUH
B KOMIIBIOTEpE

19

Nudopmariusi, 1aHHbIE ¥ 3HAHUS.
NudopmanrionHbie nporecchl

B IIPUPOJIE€, TEXHUKE U OOILIECTBE.
HenpepbiBHBIE U TUCKPETHBIC
BEJIMYUHBI U curHasibl. Heo0xoauMocTh
JTUCKpeTU3aluu UHGOpMaIuu,
npeHA3HAYCHHOM ISl XpaHEHUs,
nepenayu u o0paboTKH B IIU(PPOBBIX
CHUCTEMax.

JIBOM4HOE KOAUPOBAHHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJBI.
JlekoupoBaHue COOOIICHUH,
3alMCaHHBIX C TIOMOIIBIO
HEpPaBHOMEPHBIX KOAOB. Y cioBue PaHo.
[TocTpoeHne oqHO3HAYHO
JNEKOJIUPYEMBIX KOJIOB C IOMOIIBIO
nepesa. I pagh An.A. Mapkosa. EquHutibl
U3MEpEHUs KOJTUYeCTBa HH(POPMAIIHH.
AndaBUTHBIN MTOAXO K OIICHKE
KOJIMYeCTBa MHPOPMAIIUH.

Cuctemsbl cuucnenus. Pazsépuyras
3aIUCh LEIbIX U IPOOHBIX YUCEN

B [MO3UIIMOHHOM CUCTEME CUUCIICHUS.
CBoiicTBa NO3UIIMOHHOM 3aMMCH YHCIIA:
KOJIMYECTBO LU(]p B 3aMUCH, MPUIHAK
JEJTUMOCTH YKCJIa HA OCHOBaHUE

I1osICHATH CYLIHOCTH IIOHATUN
«uHbOpPMAIU», «TAHHBIEY», «3HAHUS».
Pemats 3amaun Ha u3MepeHue
uH(pOopMaIK, 3aKITI0OYEHHON B TEKCTE,
C O3UIIMH aJI(PaBUTHOTO MOJIX01a

(B IpeAMONIOKEHUU O PABHOM
BEPOATHOCTH MOSIBJICHUSI CAMBOJIOB

B TEKCTE).

[TosicHATE HEOOXOIUMOCTH U CYITHOCTh
JTUCKPETU3ALNY TTPU XpaHECHUH,
nepeaadye U o0paboTKe JTaHHBIX

C IOMOILIbIO KOMITBIOTEPOB.
[IpuBOAUTH TPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX K010B. KonnpoBath
U JIEKOJIUPOBATh COOOIICHUS

C UCIIOJIb30BaHUEM PABHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJOB.

Crtpouth npeduKCHBIE KOJIBI.
KrnaccudummpoBaTs cUCTEMBI
CUUCIICHUSL.

BBINOJIHATE CpaBHEHHE YUCET,
3aMMCaHHBIX B ABOMYHOM,
BOCBMEPUYHOM U IECTHAAUATCPUIHON
CHUCTEMaX CUUCIICHHS.

OcymecTBIsATh NEPEBOJ YACEN MEKIY
JIBOUYHOM, BOCBMEPUYHOU
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CHUCTEMBbI CUUCIICHUSA. AJITOPUTM
nepeBoa 1eaoro yrcia u3 P-udaHoit
CHUCTEMBbI CUUCIICHUS B JICCATUYHYIO.
AJNTOpUTM TIepeBOa KOHEUHOU P-nuHOiM
Ipo0U B AECATUYHYIO. AJITOPUTM
nepeBo/a Ie0ro Yrucia u3 JeCITUIHON
CHUCTEMBbI CUUCTIEHUS B P-nuHy10.
[lepeBoa KOHEUHOM JIeCATUYHOM TpoOU
B P-uunyto. JIBonyHasi, BOCbMepHYHAas
U IIECTHAIIATepUIHAsT CUCTEMBI
CUYMCJICHUS, CBSI3b MEXTY HUMH.
ApudmeTrnyeckue onepanuu

B MIO3ULIMOHHBIX CUCTEMaX CUUCIICHUSI.
Tpouunas ypasnogeuiennas cucmema
cuucieHus. J{eouuno-oecamuunas
cucmema CUUCeHusl.

Konuposanue tekctoB. KonupoBka
ASCII. OnHOoGalTHBIE KOJIUPOBKHU.
Crangapt UNICODE.

Konuposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00BEMA TEKCTOBBIX
COOOIIEHUI.

Koauposanue nzoopaxenuit. Ouenka
uH(GOPMAIIMOHHOTO 00bEMa
rpaduUecKuX JTaHHBIX NP 3aJaHHBIX
pa3pelleHnH U TITyOuHEe KOJUPOBAHUS
upeta. L{BeToBbie Moenu. BekTopHoe

Y [IECTHAIIIATEPUYHON CUCTEMAMHU
CUHCIICHHUS.

BBITIOTHATE ClTOKEHUE U BHIYUTAHUE
qucell, 3aUCAaHHBIX B IBOUYHOM,
BOCbMEPUYHOM U IECTHAAATEPUIHON
CUCTEMaX CUUCIICHHUSI.

Ocy1iecTBIsATh KOAUPOBAHUE TEKCTOBOM
uH(pOpMAaIK C TOMOIIBIO
KOJMPOBOYHBIX TAOJIUII.

Omnpenenste UHPOPMAITUOHHBIN 00BEM
TEKCTOBBIX COOOIICHUN B Pa3HBIX
KOJUPOBKAX.

Berancnars pazMep BETOBOM MaUTPHI
10 3HaYEHUI0 OUTOBOM TITyOUHBI 1IBETA.
Omnpenensite pa3Mepsl rpapuIecKux
(baiiI0B NMpU U3BECTHBIX PA3PEIICHUU U
riryOMHE KOJMPOBAHUS I[BETA.
Brerancnsate nHGOpMaIMOHHBIN 00bEM
1u(POBOIA 3BYKO3AIKCH 110 YaCTOTE
JUCKPETU3aLNUN, TTTyOMHE KOJIUPOBAaHUS
Y BPEMEHH 3aIHCH.

Ilpakmuueckue padomoi:

1. quckpemuszayus epagpuueckoii
ungopmayuu.

2. Huckpemu3sayus 36yK0601i
ungopmayuu
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koaupoBanue. Dopmatsl rpapuuecKux
¢aitnos. TpéxmepHas rpaduxka.
®pakranbHas rpaduka.

Konunposanue 3Byka. OueHka
UH(OPMAIIMOHHOT0 00bEMA 3BYKOBBIX
JaHHBIX MIPH 33/IaHHBIX 9aCTOTE
JUCKPETU3aLUU U Pa3psiAHOCTH
KOJMPOBaHUS

2.2

OcHOBBI anredpsI
JIOTUKU

14

Anrebpa noruku. [lonsitue
BBICKa3bIBaHMs. BbICKa3bIBaTCIIBHBIC
dbopme (peaukaTel). KBaHTOPHI
CYIIIECTBOBAHUSI U BCEOOITHOCTH.
Jlornueckue oneparuu. TaOmuIbl
UCTUHHOCTHU. JIornueckue BhIpaKeHusI.
Jlorudeckue TOXKIECTBA.
Jloka3aTeabCTBO JIOTHYECKUX TOXKIECTB
C TIOMOIIBIO TAOJIUIl UCTUHHOCTH.
Jlorudeckue orepanuu u ornepanuu
HaJl MHO>KECTBAMH.

3aKoHBI aNreOphl JOTUKH.
DKBUBaJICHTHBIE MPE0Opa30OBaHUS
JIOTUYECKHUX BBIpaXeHUU. JIornueckue
YPaBHEHHS ¥ CHCTEMbl YPaBHCHHIA.
Jlornueckue (QyHKIMH. 3aBUCHUMOCTH
KOJIMYECTBA BO3MOKHBIX JIOTHYECKUX
(GYHKITUH OT KOJIMYECTBa apTyMEHTOB.
[TosHBIE CHCTEMBI JIOTHYECKUX

[TpuBOIUTH MPUMEPHI DJIEMEHTAPHBIX

U COCTaBHBIX BBICKAa3bIBAHUIM.
Paznuuarh BeICKa3bIBaHUS U IPETUKATHI.
YcranaBnuBaTh CBsI3b MEXKIY anreOpoit
JIOTUKU U TEOpUEr MHOKECTB.
Bbrancnars 3HaueHus TOTUYECKUX
BBIPAKEHUI C JJIOTUYECKUMU
oTepalusMi KOHbIOHKIIUH,
JTU3BIOHKIIMW, UTHBEPCUU, UMIUTUKAIINH,
HKBUBAJICHIINH.

[IpoBOANTH aHANINU3 TAOIUI HCTUHHOCTH.
Ctpoutb TaOAUIIBI UICTUHHOCTH
JIOTUYECKUX BBIPAKEHUM.
Ocy11ecTBIsATh 5KBUBAJIECHTHbIE
npeoOpa3oBaHusl JJOTHUECKUX
BBIPA)XEHUH C UCIIOJIb30BAHUEM 3aKOHOB
anreOphl JIOTUKH.

OcymecTBasTh NOCTPOEHNE
JIOTUYECKOTO BBIPAKEHUS C TaHHOU
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GyHKIUI.

Kanonnueckue Gpopmbl TOTHUECKUX
BbIpakeHU. COBEPILICHHBIE
NU3bIOHKTUBHBIE U KOHBIOHKTHUBHBIE
HOpPMaJIbHbIE (POPMBI, ANTOPUTMBI UX
MOCTPOEHHMSI 10 TaOJINIIE UCTUHHOCTH.
Jlornueckue 371€MEHTBI B COCTaBE
koMmnbrotepa. Tpurrep. Cymmarop.
MHoropa3spsaHbiii CyMMaTop.
[TocTpoeHune cxem Ha JIOTHYECKUX
3JIEMEHTAX M0 3aJaHHOMY JIOTUYECKOMY
BBIPAXKEHUO. 3aIlHUCh JIOTUYECKOTO
BBIPAKEHUA I10 JIOTUYECKOU CXEME.
Muxpocxemol u mexnono2us ux
npou3eo0Ccmea

TabJIMLIe ICTUHHOCTH U €r0
YIPOLLEHUE.

Pewate IpocThie TOTUYECKUE
YPaBHEHUS U CUCTEMBI YPABHEHU .
XapakTepu3oBaTh JOTUUYECKUE
AJIEMEHTBI KOMIIBIOTEDA.

IlosicHATH yCTPOUCTBO CymMMaropa

U TpUITEpA.

3anuchIBaTh JIOTHYECKOE BBIPAKEHHE
I10 JIOTUYECKOU CXEME.

CTpouTh CXEMBI Ha JJOTUYECKHUX
JIEMEHTAX I10 3aJaHHOMY JIOTUYECKOMY
BBIPAKECHMUIO.

Ilpakmuueckue padomoi:

1. Ilocmpoenue u ananuz maodauy
UCTUHHOCIU 8 MADIUYHOM NPOYeccope

2.3

KomnreroTepnas
apudpMeTruKa

[IpencraBneHue MeabIX YUCEI B TaMSITH
KoMIibloTepa. OrpaHU4eHHOCTh
JIATa30Ha YUCEIl PU OTPAHUYCHUN
KoJinuecTBa paspsaaos. [lepenonnenue
pa3psAaHON CeTKHU. be33HaKkoBbIE U
3HAKOBBIC JJaHHBIC. 3HAKOBBINA OWT.
JIBOUYHBIN JOMOJIHUTEIbHBIA KO
OTPHULIATEIIBHBIX YUCEII.

[ToOuTOBBIE TOTHYECKUE OTIEPATIHIH.
Jlornueckuit, apupMeTHUECKUN U
nukandeckuid cnpuru. lludposanue

[Tony4aTe BHyTpEHHEE MIPEICTABICHUE
LIEJIBIX U BEIIECTBEHHBIX YHCEN

B [TIAMSITH KOMIIBIOTEPA; OIPEACIIATH
110 BHYTPEHHEMY KOy 3HAUEHUE YUCIIA.
XapakTepu3oBaTh 0€33HAKOBHIE U
3HAKOBBIE JIaHHBIE.

[1osICHATH NOPSIIOK BBINOJIHEHUS
apuPMETHIECKUX OTIEPALIAA C TIETBIMH
Y BEIIECTBEHHBIMU YHUCIIaMHU

B IIPOLIECCOPE.

[IpuMeHsITh MOOUTOBBIE JIOTUYECKUE
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C MOMOIIIbIO TOOUTOBOM ONEepaLUU
«uckmoyaromee NJIN».

[IpencraBiieHNe BEIIECTBEHHBIX YUCEIT

B IaMSATH KOMIIbIOTEpPA. 3HAYAILAS YaCTh
Y TIOPSIAOK YKcia. J(uarna3on 3Ha4eHU
BelecTBEHHbIX yucen. [Ipodiaemsl
XpaHEHUS BEIIECTBEHHBIX YHCEIL,
CBSI3aHHBIE C OTPAHUYEHHUEM KOJINYECTBA
pa3psnoB. BeinonHeHue onepanmii

C BEUIECTBEHHBIMH YHCIIAMH,
HAKOIUICHHE OMMOOK MPH BHIYUCICHUIX

orepanuu.
XapakTepu30BaTh MNPE/ICTABICHUE

U XpaHEHHE B TaMATH KOMIIBIOTEPA
BEILIECTBEHHBIX UHCEIL.

[TosiCHATH MPUYMHBI HAKOTUICHUS
OIHUOOK MPU BBIYUCITICHUIX

C BEIICCTBEHHBIMH YHUCIIAMH.
Ilpakmuueckue padomui:

1. M3yuenue nopazpsaonoco MawuurHo20
npeocmasieHusi Yeavlx U 6eueCmeeHHbIX
yucer

Uroro no pazneny

40

Paznen 3. AropurMsbl 1 IPOrPpaMMUPOBAHUE

3.1

BBenenue
B POIPAMMHUPOBAHUE

16

OrnpeneneHne BO3MOKHBIX PE3YJIbTATOB
paboThI MPOCTEHIINX aTTOPUTMOB
yIpPaBJIE€HUS UCTIOTHUTESIMU U
BBIYMCIIMTENBHBIX aJITOPUTMOB.
OrnpeneneHue NCXOIHBIX JaHHBIX,

IPU KOTOPBIX aITOPUTM MOXKET J1aTh
TpeOyeMbIil pe3ynbTar.

Dranbl pelieHus 3aJa4 Ha KOMIbIOTEpE.
HNHCcTpyMEHTANIBHBIE CPEACTBA:
TPaHCHATOP, OTJIA/TUUK,
npodumupoBmuk. KoMmmumnsius

Y MHTEpIpeTalus MPOrpaMmm.
BuptyanbHbie MalIuHbL
NuterpupoBanHas cpeaa pa3pabOTKu.

BrICHATB pe3ynbTat paboThl
aJaTopyUTMa JJIsl UICTIOJTHUTEIS

NP 3aJJaHHBIX UCXOAHBIX JaHHBIX,
ONpPEeAEsATh BO3MOKHBIE UCXOIHBIC
JTaHHBIE JJIs1 U3BECTHOTO pe3yJbTaTa.
[IpuBOAUTE IPUMEPHI AITOPUTMOB,
COAEpXKaIMX MOCJIEA0BATEIIbHBIE,
BETBSAILIHNECS U IUKIINYECKUE CTPYKTYPBL.
AHaNMU3MpOBaTh UKINYECKUE
AJITOPUTMBI JJI51 NUCTIOJTHUTEIIS.
BoiienaTe 3Tanel peneHus 3a1a4m
Ha KOMIIBIOTEPE.

[10sICHATH CYIIHOCTH BBIICJIICHHBIX
JTAIIOB.
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MeTonbl OTIaAKU TPOrPAMM.
Hcnonb3zoBaHue TpacCUPOBOYHBIX
Tabsui. OTaag0YHbIA BHIBO/.
[lomaroBoe BBIMIOJHEHUE MTPOTPAMMBI.
Touku ocra”osa. [IpocmoTp 3HaueHUN
NEPEMEHHBIX.

S3b1k mporpammupoanus (Python,
Java, C++, C#). Tunbl JaHHBIX:
LIEJIOYUCIICHHBIE, BEIIIECTBEHHBIE,
CUMBOJIbHBIE, JJOTHYEeCKUE. BeTBrneHus.

CioKHBIC YCIIOBU. ]_II/IKHBI C YCIIOBHUEM.

kbl MO IEpeMEHHOM.
B3anmo3aMeHs1eMOCTh pa3InyHbIX
BUJIOB LIMKJIOB. IHBapHaHT UKJIA.
CocraBiieHE HHKNA C UCTIOJIb30BAHUEM
3apaHee ONpeIeIEHHOr0 HHBAPUAHTA
LUKIIA.

JIOKyMEHTHpOBaHHE MIPOrPaAMM.
Hcnonp30BaHNE KOMMEHTAPHUEB.
[TogroToBka onucaHus IpOrpamMMsbl

Y HHCTPYKLHH ISl TIOJIB30BATEA.
AATopuTMBI 00pa0OTKU HATYPAITBHBIX
YU CeJl, 3alUCAHHBIX B MO3ULHOHHBIX
CUCTEMaX CUUCIICHUS: pa3OneHne
3alUCH YUCJa Ha OTHeNIbHbIE HU]PHI,
HaXO0XJECHHUE CYMMBI U NPOU3BEICHUS
uudp, HaXOXKIeHHE MAKCUMAIIbHOMN

OTaxuBaTh MPOTPAMMBI C TIOMOIIIHIO
TPACCUPOBOYHBIX TAOIHUIL

U C MCIIOJIb30BaHNEM BO3MOXKHOCTEH
OTJIa9MKa CPEJIbI TPOrPAMMHUPOBAHHS.
CocCTaBIATh JOKYMEHTALUIO

Ha TIPOTPaMMYy.

Pa3pabaTeiBaTh U peaiM30BbIBAThH

Ha S3BIKE MPOTPAMMHUPOBAHUS
JITOPUTMBI 00PaOOTKH IIEJBIX YUCET,
B TOM YHCJIC TEPEOOPHBIC aJITOPUTMBI.
PaspabaTeiBaTh IpOrpaMMbl

J1s1 00paOOTKY JaHHBIX, XPAHSIIIUXCS
B TEKCTOBBIX (paiinax.

Ilpakxmuueckue pabomot:

1. Bvioenenue u oopabomxa yughp
Yeno2o YUCia 8 pa3IuyHbIX CUCTEMAX
CUUCTIeHUsL C UCNOTIL30BAHUEM ONEPAYULL
YenoYUCIeHHOU apupmemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OaHHbBIX, XPAHAWUXCS

6 Qaiinax

33




denepanpHas padouas nporpamma | Madopmaruka. 10-11 kmacchl (yrinyOn€HHBIA YPOBCHB)

(MUHUMAIILHOW) TTUDPHI.
HaxosxaeHue Bcex MpocThIX YHCeNT

B 3a/1aHHOM JihamnasoHne. [IpencraBienue
4Kclia B BUI€ HA00pa MPOCTHIX
COMHOXUTENEH. ANTOPUTM OBICTPOTO
BO3BEJICHUS B CTETICHbD.

O6paboTka JaHHBIX, XPAHSAIUXCS

B (aitnax. TekcToBbIE U ABOMYHBIE
¢aiinbl. @aitioBbie IEpeMEHHbIE
(daiinoBsie ykazatenu). UteHue

u3 ¢aiina. 3anuch B (paiin

3.2

BcnomorarensHbie
AJITOPUTMBI

Pazbuenue 3a1aun Ha MoA3a aqn.
[Moanporpammel (poreAypsl U
bynkaun). Pexypcusi. PekypcuBHbie
o0BekThI (pakTasnsl). PexypcruBHbie
POLEAYPHI U PYHKIIUH.
Hcnonp3oBaHue cTeka g OpraHu3aluu
PEKYPCUBHBIX BBI30BOB.
Hcnonp30oBanne CTaHAAPTHON
OMOTMOTEKH S3bIKA IPOTrPAMMHUPOBAHHS.
[Togxnrouenue OMOINOTEK
HNOANPOrpaMM CTOPOHHHX
npousBoAuTENEeH. MOLyJIbHBINA IPUHIAI
MOCTPOEHHUS TPOrpamMMm

Pa30buBath 3a7auy Ha Mo3a/1a4u.
OdopMIIATh JTOTUYECKU LIETTOCTHBIE
WM TIOBTOPSItOIINECS (hparMeHThl
POrpaMMbl B BUJIE€ MTOAIPOTPAMM.
[TosicHAT CYIIHOCTH PEKYPCUBHOTO
aJIropuTM™MAa.

HaxoauTs pekypcuBHBIE OO BEKTHI

B OKpYKaloIlleM MUDE.

Omnpenensite pe3yabTaT paboThI
MIPOCTOr0 PEKYPCUBHOIO AT OPUTMA.
Hcnonp30BaTh CTaHAPTHBIE
OMOJIMOTEKHN MOAMNPOrPaAMM SI3bIKA
MIPOrpaMMHPOBAHUS, OMOITNOTEKH
CTOPOHHUX MPOU3BOAUTEIICH.
[IpuMeHATs MOAYJIBHBIN NPUHIHII
pu pa3paboTKe MPOrpaMm.
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Ilpakmuueckue pabomoi:

1. Ucnonvzoeanue noonpocpamm
CMarOapmuou OubIUOMeKU A3bIKA
NPOSPAMMUPOBAHUSL.

2. Pazpabomka noonpozpamm.

3. Pexypcusnvie noonpozcpammei.

4. MooynbHblil npuHyUn NOCMpoeHUs.
npozpamm

3.3

YucneHHble MCTOAbI

Yucnennusie MeTobl. TouHOE U
NpUOIMKEHHOE pelIeHUs 3a1a4u.
UucneHHbIe METObI PEIICHUS
ypaBHEHHI: METO]I Iepedopa, METOT
MOJIOBUHHOTO feneHus. [Ipubnmxénnoe
BBIYHMCIICHUE JJIUH KPUBBIX.
Brruncnenue miomniaaei puryp ¢
MOMOIIIbIO YHCICHHBIX METOJIOB (METOT
IPSAMOYTOJIBHUKOB, METO/, TPANEIil).
ITouck makcuMyMa (MUHUMYyMa)
(GYHKIIUY OJHOM TEpEeMEHHOM METOI0M
ITOJIOBUHHOT'O JEJICHUS

[TosICHATH IPUHITUITBI PAOOTHI
YHCJICHHBIX METOJOB, Pa3HUILY

MEX 1Y TOYHBIM ¥ TPUOJIMKEHHBIM
PEIICHUSMH BBIYUCIUTEIIbHBIX
3ajay.

Pa3pabaTeiBaTh 1 OTIIAXKHUBATh
MIPOrpaMMBbl, PeaTU3yIOINe
YUCJICHHBIC METOJIBI PEIICHUS
ypaBHEHUM, MPUOTHNKEHHOE
BBIYHMCIICHUE JTMH KPUBBIX

U miomaei Guryp, IoucK MakcCumMyma
(MuHUMYMA) QYHKITMH OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomoi:

1. Yucnennoe peuienue ypasHenutl.
2. Ilpubnuscénnoe gvluucieHue OnuH
Kpusbwlx u niowaoeu guzyp.

3. Ilouck makcumyma (MuHUMyMa)

dyuxyuu
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3.4 | Anroputmbl 00paboTKu S) O06paboTKa CUMBOJIBHBIX JAaHHBIX. Hcnonb30BaTh BCTPOCHHBIE (PYHKIIUU
CHUMBOJIbHBIX JTAHHBIX Berpoennsie GpyHKIINU sA3bIKA S3bIKA IPOTPAMMUPOBAHHUS

IpPOrpaMMHUPOBaHUS AJi1 00pabOTKU JUTs1 00pabOTKHU CUMBOJIBHBIX CTPOK.

CHUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabatbiBaTh U OTIAXKHUBATH

00pabOTKN CUMBOJIBHBIX CTPOK: IIPOrPaMMBl, pEaIU3YIOLUE TUIIOBBIE

MOJICYET KOTMUYECTBA TOSBICHUH AJITOPUTMBI 00PaOOTKH CUMBOJIBHBIX

CHUMBOJIa B CTPOKE, pa30MEHHE CTPOKH JTAaHHBIX HA BEIOPAHHOM SI3BIKE

Ha CIJIOBA 1O MPOOETHFHBIM CUMBOJIAM, IPOrPaMMHUPOBAHHSL.

TIOUCK TTOJICTPOKH BHYTPH JaHHON [TpeoOpa3oBbIBaTH YHCIIA

CTPOKH, 3aMEHa HaWICHHOW MOJCTPOKA | B CAMBOJIBHYIO CTPOKY M OOpaTHO.

Ha JIpYTyIo CTpoKy. I 'eHepamms Bcex Ilpakmuueckue padbomoi:

CJIOB B HEKOTOPOM ayipaBUTE, 1. Ilocumeonvras obpabomka cmpox.

YIOBJICTBOPSIONTUX 3a/JaHHBIM 2. Obpabomka cmpok

orpanuueHusiM. [IpeoGpazoBanue unucna | ¢ ucnonvszoganuem QyHKyui

B CUMBOJIBHYIO CTPOKY B OOpaTHO CMaHoapmuou bubIuomeKu A3viKa
NPOSPAMMUPOBAHUS.
3. I'enepayus écex cnos,
V0081eMBOPAIOUUX 3AOAHHOMY
VCI08UIO

3.5 | Anroputmbl 00paboTKH 10 MaccuBbl ¥ IOCIIEI0BATENbHOCTH [IpuBOaUTH NpUMEPHI OTHOMEPHBIX

MaCCHUBOB

yrcen. Beranciaenne 0000mEHHBIX
XapaKTEPUCTHUK DJIEMEHTOB MAacCHBa
WJIA YMCIIOBOM MOCJIEJOBATEIBHOCTH
(CyMMBbl, IPOU3BEACHUS, CPETHETO
apu(hMETHICCKOTO, MUHIMAJILHOTO
1 MaKCHMAaJbHOT'O DJIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB,

Y IBYMEPHBIX MAaCCHUBOB.

[TIpuBOIUTE MPUMEPHI 33724

13 IOBCEAHEBHOM JKU3HHU,
MPENOJIAratonX HCIOJIb30BAHUE
MacCCHBOB.

Pa3pabartbiBaTh 1 OTJIQKUBAThH
MPOrpaMMBbl, peaInu3yIOIIUEe TUIIOBbIE
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yIIOBJIETBOPSIIOIINX 33 TaHHOMY
yciioBHI0). JINHEHHBIN MTOUCK
3aJIaHHOTO 3HAYCHHUS B MACCHBE.
CopTrpoBKa OJTHOMEPHOT'O MaCCHBA.
ITpocThie METOABI COPTUPOBKHU
(MeToj my3bIpbKa, METOJT BBIOODA,
COPTUPOBKA BCTAaBKaMHU ).
CopTHUpOBKa CIHUSHUEM.

BrIcTpast copTHpOBKa MaccHBa
(anroput™ QuickSort).

JIBOMYHBIH ITOMCK B OTCOPTUPOBAHHOM
MacCHBe.

JIByMepHbIE MaCCHUBBI (MATPHUIIBI).
AnropuT™Mbl 00pabOTKH IBYMEPHBIX
MAaCCHBOB: 3aII0JIHEHHUE IBYyMEPHOTO
YKICIIOBOTO MACCHBAa IO 33JJaHHBIM
IpaBUJIaM, MIOUCK dJIEeMEHTa

B JIBYMEPHOM MAacCHBE,

BBIYHMCIICHUE MAKCUMYMa (MUHUMYMA )
¥ CYyMMBI DJIEMEHTOB JIBYMEPHOTO
MacCHBa, MEPECTaHOBKA CTPOK

¥ CTOJIOIIOB IBYMEPHOTO MacCHBa.
Paspabomka npoepamm onsa pewenus
NPOCMbIX 3a0a4 AHANU3A OAHHBIX
(ouucmra oannvix, Knaccuguxayus,
AHaIU3 OMKIOHEHUIL)

aJIrOpPUTMBI 00paOOTKH OJHOMEPHBIX
U IBYMEPHBIX MaCCHBOB, Ha BHIOPAaHHOM
SI3BIKE TIPOTPAMMHUPOBAHUS.
Pazpabamwvieamv npoecpammoi

0J151 peuleHUst NPOCMbIX 3a0ay AHAIU3A
OAHHDbIX.

Ilpakmuueckue pabomuwi:

1. 3anonnenue maccusaa.

2. Boiuucnenue 0606uiénnoix
Xapaxmepucmuk Maccuea (4Uciosotl
nocie008amelbHOCUL).

3. Ilouck MunHumanrbHoO20
(MaKcumManbHo20) d1eMeHma 8 YUCL080M
maccuee.

4. Jlunetinolii nOUCK 3a0AHHO20
3HAYEHUsL 8 MAcCcuge.

5. IIpocmuie memoowvl copmuposxu
maccuea.

6. bvicmpas copmuposka maccusa.

1. J{souumwlii nouck.

8. Obpabomka mampuy,.

9. Ananusz oannwix

Hroro no pazpeny

44
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Pa3nen 4. UndpopManMoHHbIE TEXHOJIOTHHU

4.1 | O6paboTKa TEKCTOBBIX 6 TexcToBBIi Mpo1eccop. Pa3pabaTeiBaTh CTPYKTYpY JOKYMEHTA.
JTOKYMEHTOB PenaktupoBanue u popmMaTupoBaHue. Hcnonb30BaTh cpeicTBa aBTOMATU3ALIUN

[IpoBepka opdorpaduu ¥ rpaMMaTUKUA. | IPU CO3aHUU JOKYMEHTA.
CpencTBa moucka 1 aBT03aMEeHbI [TpuMeHATh TpaBUiIa MUTUPOBAHUS
B TEKCTOBOM IPOLIECCOPE. MCTOYHUKOB U 0(hOpPMIICHHUS
Hcnonp30BaHue CTUIIEH. OoubauorpauyecKrx CChIIOK.
CTpyKTYypuUpOBaHHBIE TEKCTOBBIC [TprHMMAaTh y4acTHE B KOJUIEKTUBHOMN
NoKyMeHTbl. CHOCKH, OTJIaBJICHUE. paboTe HaJ TOKYMEHTOM.
KomnekTuBHas padota ¢ JokyMmeHTaMu. | BbInmoaHsaTs HA00P U MPOCTYIO BEPCTKY
HNHCcTpyMEHTHI pelieH3upOBaHUs MaTEeMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Mporieccopax. O6naunsie | IIpakmuueckue pabomet:
cepsuchl. JlenoBas nepenucka. Pedepar. | 1. Bépcmxa ookymenmog
[IpaBuia HUTUPOBAHUS HICTOYHUKOB U C MamemamuidecKkumu opmyramu.
odopmiteHUsT OUOIHOrpadUIeCKUX 2. Mnozocmpanuynvie OOKyMeHmbl.
ccbutok. OdopmiieHue CIUcKa 3. Koanekxmuenas paboma
autepatypsl. Cmanoapmoi ¢ OOKyMeHmamu
oubauoepagpuueckux onucaHull.
3HaKOMCTBO C KOMIIBIOTEPHOU BEPCTKOM
TekcTa. TeXHHYEeCKHe CpeCcTBa BBOJA
TekcTa. Cnenuanu3upoBaHHbIE CPECTBA
pPEIaKTUPOBAHUS MATEMATHIECKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 AHanu3 gaHHbIX. OCHOBHBIE 33]]a4U [IpuBOAUTE MpUMEPHI 33724 aHAIIN3A

aHaJIu3a JJAaHHBIX: IPOTHO3UPOBAHUE,
KJaccudukarus, KjiacTepus3alus,
aHaJIU3 OTKJIOHEHUH.

JTaHHBIX.
[TosicHATH Ha MpUMeEpax
MOCJIEIOBATENILHOCTD PEICHHUS 3aa4
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[TocnenoBaTenbHOCTH PEUICHHS 33124
aHaIM3a JaHHBIX: COOP MEPBUYHBIX
JAHHBIX, OYUCTKA U OIICHKA KaueCcTBa
JAHHBIX, BBIOODP W/UJIU TTOCTPOCHHE
MOJENH, MpeoOpa3oBaHNUE TaHHBIX,
BU3YaIU3allHsl JaHHBIX, HHTEPIIPETAIUS
pe3ynbraToB. [IporpamMMHbIe cpeacTBa
Y UHTEPHET-CEPBUCHI Il 00paboTKH

W TIPEJICTABIICHUS IaHHBIX. bobime
naHHble. MalHHOe 00y4ueHue.
Humennexmyanvnwiii ananuz OaGHHULIX.
AHaIU3 JaHHBIX C TTIOMOIIBIO
AJIEKTPOHHBIX Tabnuil. Beruucienue
CYMMBI, CPETHETO apu(PMETHUECKOrO,
HauOOJBIIET0 (HAUMEHBIIET0) 3HAUCHUS
nuaras3oHa. Beraucienue

KO3 () PUITMEHTA KOPPEIIAINH IBYX PAOB
nauHbX. [locTpoeHune cTondyaThIX,
JMHENYaThIX U KPYTOBBIX THAarpamM.
[TocTpoenue rpadukoB GyHKITUH.
[TonGop nuHMYM TpeH A, pEIIeHHE 3a/1a4
IPOTHO3UPOBAHMSL.

HucneHHOe pelieHne ypaBHEHUN

C MMOMOIIBIO IT0100pa MmapameTpa.
OnTumu3anms Kak MoMCK HAMITYYIIero
pEIIeHus B 3aJJaHHBIX YCIOBUSX.
IleneBas GpyHKIHS, OTPAaHUYCHUS.

aHajIu3a JaHHBIX.

Pewrate nmpocThlie 3aa4u aHAIIN3a
JAHHBIX C TIOMOIIIBIO AJICKTPOHHBIX
Ta0IuIlL.

Hcrnons30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonp30BaTh cpeAcTBa AEIIOBOMU
rpad¥Ku 1 HArJSTHOTO
MpeCTaBICHUS JaHHBIX.

Pemath mpocThie pacuéTHBIC U
ONTHUMU3AIIMOHHBIC 33/1a41 C IIOMOIIBIO
AJIICKTPOHHBIX TAOIHII.

Ilpakmuueckue pabomei:

1. Auanu3z oanmnwix ¢ nomouwsbto
9NIeKMPOHHBIX MAOIUY.

2. Haznaonoe npedocmasnenue
pe3yibmamos Cmamucmu4ecKoll
00pabomru OaHHLIX 8 8Ude OUACPAMM
cpedcmeamu pedaKkmopa d1eKmpOHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe peuierue ypasHeHu

¢ nomowvio nodbopa napamempa.

5. Pewenue 3a0au onmumusayuu

C NOMOWbIO INIEKMPOHHBIX MAOIUY
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JlokanpHbIE U TI00ATBHBI MUHUMYMBI
nesneBoi pyHkiuu. Pemenne 3amau
OINTUMH3ALNH C TOMOILBIO
AJIEKTPOHHBIX TaOJIHUIL

Uroro no pazgeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOT'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnunuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoOe conepxanue
/o 4acoB o0yyaromuxcs

y4eOHOr o rpeaMeTa

Pa3nen 1. TeopeTudyeckne 0CHOBBI HH(OPMA

THKH

1.1 | Uudopmanus
1 uH(pOpPMAaIIMOHHbIE
IPOLIECCHI

10

Teopernyeckune Moaxo/ bl K OEHKE

KOJIM4YeCTBa UH(POPMAITUH.

3aKoH aJITUTUBHOCTH UH(POpMAITIH.
®opmyna Xaptiu. Madopmanus u

BepossTHOCTh. Dopmyna lllenHoHa.

AJTOPUTMBI CKAaTHs TAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Anroput™m LZW. AJlroputmsl cxaTus
JTAHHBIX

C IOTEepSIMU. Y MEHBIIIEHUE TITyOUHBI
KoaupoBaHus 11BeTa. OCHOBHBIE UJIEU
anroputMoB cxkartus JPEG, MP3.
CxopocThb nepeiaun JaHHBIX.
3aBUCUMOCTb BpEMEHU MEpeIaun

oT HH()OPMAIIMOHHOTO 00hEMA TAHHBIX
U XapaKTEPUCTUK KaHaJla CBS3H.
[TprurHBI BOBHUKHOBEHUS OIMINOOK
npu nepeaave naHHbIX. Kojpl,
MO3BOJISTIONITME OOHAPYKUBATH U
UCIIPABIIATH OIIMOKHU, BO3HUKAIOIIIHE
pu nepeaayde NaHHbIX. Paccrosinue
XsmmuHra. Koguposanue

XapakTepu30oBaTh pazInyHbIC
TEOPETUYECKUE TTOAXObI K OIICHKE
KOJIM4ecTBa UHGOPMAITUH.
OrnuchIBaTh U3y4aeMble AITOPUTMBI
CKaTusl JaHHBIX, CPABHUBATH
PE3YIBTATHI UX PAOOTHI.

Pemate 3agaun Ha onpeeneHue
BPEMEHH TIepeIaun TAaHHBIX 10 KaHAIy
CBSI3U C U3BECTHBIMH XapaKTEPUCTUKAMHU.
[TosiICHATE MPUHITUTIBEI OOHAPYKECHUS

Y UCIIPaBJICHUS OMMUOOK IPH Mepeiaye
JIAHHBIX C IIOMOIIIBIO
MTOMEX0YCTOHYUBBIX KOJOB.

[TosicHATH 3HaYEHUE TTOHATUI
«CUCTEMay, «I0JICUCTEMA,
«CUCTEeMHBIHN 3P herT?,
«YTIpaBJICHUEY; 3HAUECHUE 00paTHOM
CBSI3U JIJISI JOCTHKEHUS 1SN
YIPaBJICHUS.

Ilpaxkmuueckue padbomeot:

1. Corcamue oanmnwix ¢ noMowbio
aneopumma RLE.
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¢ nmoBTOpeHuemM 6utoB. Kosbl
X3MMMUHTA.

Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
B3auMozerncTre. CucteMHbIit 3P dexT.
VYnpasnenue kak UHPOPMaXOHHBIH
npoiiecc. OOpaTHast CBsI3b

2. Corcamue OAHHBIX C NOMOWBIO
ancopumma Xaghpmana.

3. Corcamue danmvix c nomepsamu
(ancopummor JPEG, MP3).

4. [lomexoycmoiiuugvle KoObl

1.2

MonenupoBanue

Mopaenu u mogenupoBanue. Llens
MOJCITUPOBAHUS. AJICKBATHOCTh
MOJEITH MOJETUPYEMOMY OOBEKTY UITH
MPOIECCY, LIEJIH MOACITUPOBAHMUS.
dopmanuzanus IpUKIaIHbIX 3a]1a4.
[IpencraBnenue pe3yabTaToB
MOJICTUPOBAHUS B BUJIE, YIOOHOM

JIJIs1 BOCIIPUSITUSI YEJIOBEKOM.
I'paduueckoe npencrapieHUe JaHHBIX
(cxeMbl, TaOHIIBI, TpadUKH).

I'padsr. OcHoBHBIC TOHATHS. Bubl
rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpHUI] CMEKHOCTH, BECOBBIX MaTpPHII,
CIIMCKOB CMEKHOCTHU. Pelienue
AJTOPUTMHUYECKHUX 3a/a4, CBSI3aHHBIX
¢ aHanu3oM rpadoB (TocTpoeHHe
ONTUMAIBHOTO MMYyTH MEXTY
BepIIuHaMHu rpada, onpeIesIcHIe
KOJINUECTBA PA3JIMYHBIX MYTEH MEXITY
BEPIIMHAMU OPUEHTUPOBAHHOTO
AlUKINYecKoro rpada).

HepeBbsi. bunapHoe nepeBo. JlepeBps

OnpenensaTs HOHSATUS «MOJIEIIbY,
«MOJICTIUPOBAHUEY.
Knaccudunuposats Moaenu

0 3aJJaHHOMY OCHOBAHHUIO.
OnpenensTh 1elib MOJICTUPOBAHUS

B KOHKPETHOM CllyYae.

[IpuMEHTh aNrOPUTMBI HAXOKICHHUS
KpaTyalluX MMyTel MeK 1y BepIIMHAMHU
OpPUEHTUPOBAHHOTO rpada.
[IpuMEHSTh AITOPUTMBI OIIPEICIICHUS
KOJIMYECTBA PA3JIUYHBIX IyTEH MEKY
BEpUIMHAMH OPUEHTHUPOBAHHOTO
aIMKJINYeCcKoTo rpada.

[IpuBOaUTH PUMEPHI UCITOIB30BAHUS
JIEPEeBBHEB U TpadOB MPHU ONMUCAHUH
00BEKTOB U MIPOLIECCOB OKPYKAIOILIETO
MUpa.

Ctpouts nepeBo nepedopa BApUaHTOB.
XapakTepu30BaTh UTPY KaK MOJAEIb
HEKOTOPOW CUTYyallUH.

JlaBaTp onpeaeneHrne BIUTPHIIIHON
CTpaTETUu.
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noucka. Criocobsl 00x0/a aepena.
[IpencraBienue apupMeTUIECKUX
BBIPAQ)KCHUH B BUJIE JIepeBa.
JIMCKpETHBIE UTPHI ABYX UTPOKOB

¢ nosiHOM uHpopmaruei. [Toctpoenue
nepeBa rnepedopa BapuaHTOB, OMMCAHHUE
CTpaTeruu Urpsl B TaOIUYHON popme.
BeIrpeIniabie U IpOUTpHIIITHBIE
NIO3UIMH. BBIUTPBIITHBIE CTPATETHH.

CpGIICTBa HCKYCCTBCHHOI'O MHTCJIJICKTA.

CepBuChl MAIMHHOTO TIEPEBOJIA U
pacrno3HaBaHUs YCTHOU PEUHU.
KorHutuBHbIE CEPBUCHI.
WNnenTudukaius u nouck
U300paKeHUH, pacrio3HaBaHUE JIUII.
CamooOy4aromniyuecst CACTEMBI.
HckycCTBEHHBIN HHTEIIICKT

B KOMIIBIOTEPHBIX UTPaX.
Hcnonbp3oBanue METOIOB
VCKYCCTBEHHOI'O MHTEIICKTa

B 00YyYaOIINX CHCTEMaX.
Hcnonp3oBaHue METOIOB
VMCKYCCTBEHHOI'O MHTEIICKTa

B poboTOTEXHUKE. VIHTEpHET BEMIEH.
[lepcriekTHBBI pa3BUTHS
KOMIBIOTEPHBIX NHTEJUIEKTYaJIbHBIX
cucrem. HelipoHnsie cetn

OnuchIBaTh BHIMTPHILIHYIO CTPATETHIO
B 3aJJaHHOU UI'POBOU CUTYaLIUU

B (hopme JiepeBa WK B TAOJTUYHON
dbopme.

[ToACHATh MOHATUSA «UCKYCCTBEHHBIN
WHTEJUICKTY, «KMAIIMHHOE O0YYCHHUE.
[IpuBOIUTH IpUMEPHI 3a]1a4,
pEIIaeMbIX C MOMOIIBIO
HMCKYCCTBEHHOI'O MHTEJICKTA.
Ilpakmuueckue padbomot:

1. Ilouck @viuepwiuiHot cmpamezuu

8 Uepe ¢ noIHOU UHGopmayuell.

2. Cpedcmea uckyccmeenHo2o
unmesniekma

Hroro no pazpeny

18
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Pasjaen 2. AropuTMbl M IPOrpaMMHUpPOBaHHE

2.1 | DaeMeHTHI TEOpUH dopmanuzanys NOHSATHS aJITOPUTMA. [TosICHATB MOHATUSI «BEIYUCIUTEIIBHBIN
aJITOPUTMOB Mamuna Teropunra Kax MIPOIIECC», «CIOKHOCTH AITOPUTMA,

YHUBEpCaJlbHasi MOJIEIb BBIYHUCIICHUM. «3(phEeKTUBHOCTH AITOPUTMA.
Tesuc Yépua—Trropunra. [TpuBoauTh MpUMeEpbI 3P HEKTUBHBIX
Mawuna [locma. aJTOPUTMOB.
Hopmanvnuie anzopugmor Maprosa. CocTaBiaTh NPOTPaMMBI JJIsI MAIIIMHBI
Aneopummuyecku nepazpeuwiumvle Trropunra.
3a0ayu. 3adaua ocmauosa. Hcnonvzoeamv Hopmanvhbie
Heesozmoorcnocms agmomamuueckoti aneopugmer Mapkosa.
OMNAOKU NPOSPAMM. JlaBaTh OLICHKY CII0’KHOCTH U3BECTHBIX
OueHka CJI0KHOCTH BBIYHUCIICHHI. aJIrOPUTMOB.
Bpewms paboTs! 1 00bEM ucnionbzyemoit | Ilpakmuueckue padbomot.
MaMsTH, UX 3aBUCUMOCTb OT pa3Mepa 1. Cocmasnenue npocmou npocpammol
UCXOJIHBIX TaHHBIX. OLeHKa ona mawunsl Teropunea
ACHUMIITOTUYECKOM CII0KHOCTH
aJTOPUTMOB. AJITOPUTMBI
MOJIMHOMHAJIBHOM CIIOAKHOCTH.
[TepeGopubie anroputmsl. [Ipumepsr
Pa3JIMYHBIX AITOPUTMOB PEIICHUS
OJHOM 3a/1a4M, KOTOPBHIE UMEIOT
Pa3IMYHYIO CJI0KHOCTh

2.2 | AnmropuTMBI 28 [Toruck MpOCTHIX YHCEN B 3aTAHHOM Hcnonp30BaTh AITOPUTM «PEIIETO

Y CTPYKTYPBI JAHHBIX

JIHATa30HEe C MOMOIIBIO aJITOPUTMA
«pemero IpaTocheHay.
MHoropa3psiHbI€ LIEJIbIC YUCIIa,
3a7a4u JJIMHHOU apu(METUKH.

Opatochenar s Moucka mpoCThIX
qycel B 33/IaHHOM JIMana3oHe.
[losicHATh NpUHIUIIEI 00PAOOTKHU
MHOT'OPa3psIAHBIX LEJIbIX YUCEI
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CrnoBapu (accollMaTUBHbBIE MACCHUBHI,
O0TOOpaxXeHus1). XAUI-TaOTHUIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
cjoBaps AJisl 3aJTaHHOTO TEKCTA.
Ananuz mexkcma Ha ecmecmeeHHOM
sA3viKe. Boioenenue
nocie0osamenbHoCmeli o WabioHy.
Pezynapuvie evipasicenus. Yacmommuwiii
AHANU3.

Crexu. AHanu3 nNpaBUILHOCTH
CKOOOYHOT0 BhIpakeHus. Beraucienue
apu(pMETHIECKOTO BBIPAKEHUS,
3aIIMCAaHHOTO B OCT(GHUKCHOM dopme.
Ouepenu. Mcnonb3oBanue ouepenu
JUTSl BpEMEHHOTO XpAaHEHUS JaHHBIX.
Cesaznvle cnucku. Peanuzayus cmeka u
ouepeou ¢ NOMOUBIO CEA3HBIX CNUCKOS.
Anroputmsl Ha rpadax. [Toctpoenue
MUHHUMAaJIbHOTO OCTOBHOTO JIepEBA
B3BELIEHHOI'O CBSI3HOTO
HEOPUEHTHUPOBAHHOTO Tpada.

006x00 epagha 6 enydouny. O6x00 epaga
6 wiupury. KomnuecTBo pa3inyHbIX
MyTEW MEXAY BEPLIIMHAMU
OPUEHTHUPOBAHHOTO ALUKINYECKOTO
rpada. Anroput™ J{elKcTpshi.
Aneopumm Pnoiioa—Yopwanna.

U peajnu30BbIBaTh COOTBETCTBYIOIINE
aJITOPUTMBI Ha SI3BbIKE
IpOrpaMMHUPOBAHUSL.

[IpumeHsTh cioBapu (acCOUATUBHBIE
MaCCHBBI, OTOOpaKEHMS) B 3a/1aUax
00pabOTKU JTaHHBIX.

BBINOJIHATE IPOCTON aHAIU3 TEKCTA
Ha €CTECTBEHHOM SI3bIKE, B TOM YHUCJIE
C UCIIOJIb30BAHUEM PETYIISIPHBIX
BBIPAYKCHU.

[TosicHATH MPUHIIUIIBI PAOOTHI CTEKA

Y OYEpEeId, UCTIOIb30BaTh CTEKU

Y OYepelin ISl pEUICHUs
aNrOPUTMUYECKUX 3a7a4.
Peann30BbIBaTh U UCIIOIB30BATh
JIBOWYHBIC (OMHAPHBIC) TEPEBbSI

U Tpadbl A1 pelieHus 3a1a4
00pabOTKU JTaHHBIX.

Hcnonp30BaTh TMHAMHYECKOE
IpOrpaMMHUpPOBaHUE

JUIS1 BBIYUCIIEHUSI PEKYPCUBHBIX
byHKIIUH, ToAcUéTa KOIMYECTBA
BApUAHTOB U PELICHUS 3a]a4
ONTHUMU3ALINH.

Ilpakmuueckue padomui:

1. Ilouck npocmuix uucen 8 3a0aHHOM
ouanasome.
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JepeBbs. Peanuzauus nepesa

C MIOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OUHApPHBIE) JEPEBbS.
[TocTpoenue nepesa 1Jist 3aJaHHOTO
apu(METUUYECKOTO BBIPAKEHUS.
PexypcuBHbIE anropuT™Mbl 00X0/1a
nepeBa. Vcnonbs3oBaHue cTeka u
ouepeau s 00xo1a aepena.
JluHaMHu4ecKOe MPOrpaMMHUPOBAHUE
KaK METO/] pelIeHus 3a1a4 ¢
COXpaHEHHEM TTPOMEKYTOUHBIX
pe3yNbTaTOB. 3a7auu, perraemMbie ¢
MOMOIIBIO TMHAMUYECKOTO
IPOrpPaMMHUPOBAHUS: BBIYUCIICHHUE
PEKYPCUBHBIX (DYHKIIUM, MOACUET
KOJIMYECTBA BApUAHTOB, 33141
ONTUMM3AIIH

2. Peanuzayus eviuucaenui

€ MHO20Pa3pAOHbIMU YUCTAMU.

3. Ilocmpoenue angasummno-
YacmMomHO20 C108apsi O 3A0AHHO20
meKkcma.

4. Ananuz mexcma Ha ecmecmeeHHOM
SA3bIKe.

5. Buiuucnenue apugpmemuueckozo
8bIPAdICEHUS, 3ANUCAHHO20

6 nocmeuxchotl gpopme.

6. Ucnonvzosanue ouepeou.

1. Ucnonvzosanue depesves

0151 BLIYUCTICHUS APUDMEMUYLECKUX
BbIPAHCEHULL.

8. Buiuucnenue onunvl kpamuaiiuie2o
nymu mexcoy epuiuHamu spaga
(aneopumm Jletixkcmpuoi).

9. Buvluucnenue pexypcuenvix QyHKyu
C HOMOUWBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUS.

10. Iloocuém xonuuecmea apuanmos
C HOMOUWBIO OUHAMUYECKO20
NPOSPaAMMUPOBAHUS.

11. Pewenue 3a0au onmumuzayuu

€ NOMOWbIO OUHAMUYECKO20
NpOSPAMMUPOBAHUS
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2.3 | OCHOBBI OOBEKTHO- 16 [Tonsitie 06 0OBEKTHO- [TosicCHATH OCHOBHBIE MPUHIIUTIBI
OpPUEHTUPOBAHHOTO OpPUEHTHPOBAHHOM 00BEKTHO-OPHEHTUPOBAHHOTO
IPOrpaMMHUPOBAHHUS nporpamMmmupoBaHuu. OOBEKTHI U IPOrPaMMHUPOBAHHSL.

kiacchl. CBOMCTBA U METO/IBI OOBEKTOB. | [IpoeKTHPOBATH M UCTIOIH30BATh
OOBEKTHO-OPHMEHTUPOBAHHBIN aHANN3. | MPOCTHIE KITACChI 0OBEKTOB.
Pa3paboTka mporpamMM Ha OCHOBE [IpoeKTUpOBaTh HEPAPXHHU KIIACCOB
00BEKTHO-OPUEHTUPOBAHHOIO MOJXO0A. | JIJIsl ONUCAHMS IPEIMETHOM
Wukancynsnus, HaclIeJOBaHHE, o0macTH.
OTUMOPQU3M. PaspabartbeiBaTh IpOrpamMmbl
Cpensbl ObICTpO# pa3paboTKu c rpaduueckum uHTEPPENHCOM.
nporpamm. [IpoektupoBanue N3y4aTh BTOPOIi SI3BIK
uHTepdeiica moap30BaTEs. IPOTpaMMHPOBAHUS
Hcnonp3oBaHue roTOBBIX yrpaBisieMblX | Ilpakmuueckue padomol:
AJIEMEHTOB JIJIs1 TOCTPOCHHUSI 1. Hcnonvzoeanue 20moswix Kiaccos
uHTepdetica. 6 npocpamme.
00630p SI3BIKOB TPOTPAMMHUPOBAHUS. 2. Pazpabomka npocmoii npoepammol
[TonsiTue o mapagurmax C UCNONIL30BAHUEM KIACCOS.
IporpaMMUpOBaHus. M3yuenue 3. Pazpabomka knacca,
8MOPO20 A3bIKA NPOCPAMMUPOBAHUS UCNONL3YIOUe20 UHKANCYTAYUIO.

4. Pazpabomka uepapxuu Kiaccos.

5. Paspabomka npoepammsi

¢ epaguueckum unmeppeticom

Uroro no pazaeny 50
Pa3nen 3. UngopManuoHHbIE TEXHOJIOTHHI

3.1 | KomnsrorepHo- 8 DTarbl KOMIBIOTEPHO- BbiaenaTs sTanbl KOMIBIOTEPHO-
MaTeMaTU4eCKOe MaTeMaTUYeCKOTO MOJEITUPOBAHMS: MaTeMaTUYECKOTO MOJEITUPOBAHHMS
MOJICITUPOBAHNE MOCTAHOBKA 3aJ1auu, pa3paboTKa U PEaJn30BbIBATH UX C TIOMOIIBIO
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MOJIEJTN, TECTUPOBAHKE MOJICIIH,
KOMIIBIOTEPHBIN

AKCIIEPUMEHT, aHAJIU3 PE3YIbTaTOB
MOJICTTUPOBAHUSI.

JluckpeTuzanus npu MaTeMaTHIECKOM
MOJICJTMPOBAHUH HETIPEPBIBHBIX
npoiieccoB. MoiennpoBanue
JBIKEHUS. MoIeIUpOBaHUE
OMOJIOTHYECKHUX CHCTEM.

MaremaTnueckue MOIeIu
B DKOHOMHKeE. BriaucinurenbHbie

AKCHEPUMEHTHI C MOJICIISIMHU.
Komnviomeproe moodenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yabTaToB
’KCIepUMeHTa. MeTo HauMEeHbIINX
KkBaApaTtoB. OIeHKa YUCIIOBBIX
napamMeTpOB MOJECIUPYEMBIX OOBEKTOB
U rpoueccoB. Bocctanosiienue
3aBUCUMOCTEN IO pe3ybTaTaM
DKCIEPUMEHTA.

BepositHocTHBIE MOIETH. METOBI
Momnre-Kapno. Umutanmonsoe
MozenupoBanue. CUCTEMBI MaCCOBOTO
00CITy)KHBaHUS

IPOrpaMMHOI0 00€CIIEYEeHHUS.
[TosicHATE HEOOXOAMMOCTH U CYIIIHOCTb
JTUCKPETU3AINHN TTPU PEIICHUN
BBIUMCIIUTEIBHBIX 33124 C TIOMOIIBIO
KOMIIBIOTEPOB.

Hcnonp30BaTh IMUTAIHOHHOE
MOJICJIMPOBaHKE, B TOM YHUCIIC Ha
OCHOBE BEPOSTHOCTHBIX MOJICIICH.
OO6pabaTeIBaTh pe3ybTaThl
IKCTICPUMEHTA.

Ilpakxmuueckue pabomeut.

1. Mooenuposarnue 0sudicerus.

2. Mooenuposanue 6uoi0cU4ecKux
cucmenm.

3. Umumayuonnoe mooenuposarue
¢ nomowvio memooa Monme-Kapio.
4. Obpabomka pe3ynemamos
9KCnepumenma
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3.2

ba3sl naHHBIX

10

Tabnuunblie (pensiuoHHbIC) 0a3bl
naHHbIX. Tabnuna — mpeacTaBiIeHUE
CBEJCHUM 00 OJHOTHUITHBIX 00BEKTaX.
ITone, 3anmce. Kirou Tabnunel. Pabora
C TOTOBOM 0a301i JaHHBIX. 3aMIOJIHCHUE
6a3b1 qanHbIX. [louck, copTupoBka u
bunpTpaIys 1aHHBIX. 3aMPOCHI

Ha BBIOOPKY TaHHBIX. 3aIIPOCHI

c mapaMmetTpamu. Beraucisiempie mosis
B 3aIpocax.

MHuororaban4Hble 0a3bl JaHHBIX.
Tunsl cBsA3el MEXy TaOIHIIAMU.
Buemrnuii ximrou. LlenocTHOCTE 0a3bl
JAHHBIX. 3aIPOCHl K MHOTOTA0ITMYHBIM
0a3zaM JaHHBIX.

OcHo8Hble NPUHYUNBL HOPMATUZAYUU
6a3 oannwvix. A3vlK ynpaesnenus
oannvimu SQL. Coz0arnue npocmulx
3anpocos Ha szvike SQL Ha evibopKy
OAHHBIX U3 OOHOU MAOIUYDL.
Hepenayuonnwvie 6azvl 0anHuwix.
Oxcnepmuvie cucmemol

XapakTepu3oBarh 0a3y TaHHBIX KaK
MOJENb MPEeIMETHOM 00IacTH.
[TpoekTrpoBaTh MHOTOTAOIUYHYIO 0a3y
JTAHHBIX.

OcyIecTBIATh BBOJI M PEIAaKTUPOBAHKE
JTAHHBIX.

OcymecTBIsATh COPTUPOBKY, ITOUCK

¥ BBIOODP JTAHHBIX B TOTOBOM 0a3e
JTAHHBIX.

dopMupPOBaTH 3aIIPOCHI HAa MIOUCK
JAHHBIX B CPEJIC CUCTEMBI YIIPABICHHS
0a3zaMu JaHHBIX.

Yrpanats 0a30i JaHHBIX

C MTOMOIIIBIO TTPOCTHIX 3aIIPOCOB

Ha s3p1ke SQL.

[TosicHsATH 00651aCTH MPUMEHEHUS,
JIOCTOMHCTBA U HEJOCTATKH
HEPENAIMOHHBIX 0a3 TaHHBIX

B CPAaBHEHUU C PEISIIMOHHBIMHU.
Ilpakmuueckue pabomot:

1. Paboma c comosoti 6a30ti OaGHHBIX.
2. Pazpabomka mnoecomabauuroii 6azvl
OaHHDbIX.

3. 3anpocwvl k MHO2OMabAUUHOU Da3ze
OaHHDbIX.

4. Vnpasnenue 0aHHbIMU C NOMOWBIO
sazvika SQL
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3.3 | BeG-caiiTh WNurtepret-npunoxenus. [lonsarue o [TosICHATH IPUHIIUIIBI TEXHOJIOTHH
CEpBEPHOU U KJIMEHTCKOM YACTAX CalTa. | «KJIUEHT — CEpBEP» Ha IIPUMEPE
TexXHOJIOTUSI «KIIMEHT — CEPBEP», €€ B3aUMOJICHCTBUS Opay3epa
JIOCTOMHCTBA U HeloCTaTKU. OCHOBBI u BeO-cepBepa. Co3aBaTh MPOCTHIE
si3pika HTML 1 kackaaHbIX TaOJIHII BeO-CTpaHUIIbI, UCTIONB3YS SI3bIK
ctuneit (CSS). Cuenapuu Ha si3bIKE pasmetku HTML, kackagHbie TaOIHIIBI
JavaScript. ®opmbl Ha BeO-CTpaHUIIE. CTUJIEW U CIIEHAPUU Ha A3bIKE
Pa3menienue Be6-caiitoB. Yciyra JavaScript. OnuchIBaTh TEXHOJIOTHIO
XOCTHUHTA. 3arpy3ka (aiioB Ha calT pa3MeIieHus caiToB B ceTu IHTEpHET.
Ilpakmuueckue pabomot.
1. Cozoanue mexcmosoti
6e0-cmpaHuybl.
2. CozoaHue 6eb-cmpanuybl,
sKAOHAOW el MyIbmumMeOuliHble
00vexmul (PUCYHKU, 38YKOBbLE OAHHDIE,
8U0€0).
3. Ogopmaenue cmparuybi ¢ LOMOWBIO
KACKAOHBIX MaOauy cmujiell.
4. Ucnonvzosanue cyeHapues Ha A3biKe
JavaScript
3.4 | KommbroTepHas BBon n300pakeHuii ¢ UCMIOIB30BAaHUEM | BBIMOJIHATE OOIIYI0 KOPPEKITHIO
rpaduka Pa3TUYHBIX [UPPOBBIX YCTPOUCTB 1U(POBBIX N300pAKESHUI.

(mudpoBbIX PoToanmapaToB u
MHKPOCKOIIOB, BUJIEOKaMEP, CKAHEPOB
U JPYTUX YCTPOMUCTB).

I'paduueckuii pegakrop. Pazpemnienue.
Kangpuposanue. cnipaBnenue

[IpuMEeHSITh UHCTPYMEHTHI
rpadugeckoro penakTopa K OTeIbHbIM
00JaCTsIM U300PAKEHHUS.

CTpouTh MHOTOCJIOIHBIE U300paXKEHUs
C UCITOJIb30BaHUEM MACOK, TOTOBUTH
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ICPCIICKTUBLI. FI/ICTOFpaMMa.

Koppekuus ypoBHel, KOppeKLUs IBETA.

OOGecuBeYrBaHUE IIBETHBIX
nu3zo0paxkenuit. Perymis. PaGora

¢ o0nacTsaMu. OUIBTPHI.
MHorocnolHble H300paKeHHUs.
TexkcroBsle ciioun. Macka ciosl.
Kananel. CoxpaHneHue BbIICIICHHON
obnactu. [lonroroBka niocTpanui
JU1s1 BeO-CaiiTOB. AHUMUPOBAHHBIE
U300paKeHUsl.

Bexropnas rpaduka. [IpuMUTHBEL.
N3meHeHne nopsiika 3JIEMEHTOB.
BripaBHUBaHME, pacnpeiesieHHE.
I'pynmupoBka. Kpussie. ®opmatel
BEKTOPHBIX PUCYHKOB. Mcnionb3oBanue
KOHTYpOB. BekTopu3anus pacTpoBbIX
U300paKCHHH.

[IpyHIMITBI TOCTPOEHHUS U
pPEIAKTUPOBAHUS TPEXMEPHBIX
Mmozeinei. CeTouHbIe MOJAEIIH.
Marepuansl. MoaenupoBanue
MCTOYHUKOB OocBeneHus. Kamepsl.
AnnutuBHbIe TexXHOJNOTHU (3D-
npuHTepsl). [loHsATHE O BUPTYanbHON
pEATBHOCTH U JOTTOJTHECHHOU
pearbHOCTH

WLTIOCTPALINH JTSI pa3MEeIeHUS

Ha BeO-caliTax, co3/1aBaTh
aHUMHUPOBAHHBIC H300paKCHUS.
Co3znaBath BEKTOPHbBIE H300paKEHUS
C TIOMOIIIBIO PEIaKTOPa BEKTOPHOU
rpa¥Ku WM HHCTPYMEHTOB
TEKCTOBOTO TPOIIECcCopa.
Ilpakmuueckue pabomoi:

1. Obpabomxa yugposwvix
gomoepaguii (kaopuposanue,
ucnpasieHue nepcnekmueul, KOppexKyus
YposHell, KoppeKkyus yeema,).

2. Pemywv yughposvix pomoepadghuii.
3. Mrozocnoiinble uz0bpaxiceHusl.

4. AHuMuposanuvle U300PANCEHUSL.

5. BexmopHnas epaghuxa
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3.5 | 3D-monenupoBanue

[IpyHIMNBI TOCTPOECHUS U
PENAKTUPOBAHUS TPEXMEPHBIX
mozneinei. CeTouHble MOACIIH.
Marepuanel. MoaenupoBaHue
MCTOYHUKOB OocBenieHus. Kamepsl.
AnnutuBHBIe TexXHONMOTHH (3D-
IPUHTEPHI).

[ToHsATHE O BUPTYaATIbHOU PEAIBHOCTH
Y JOTNIOJHEHHOW PEaIbHOCTH

[TosICHATH MPUHLIUIIBI IOCTPOCHUS
TPEXMEPHBIX MOJIEIIEH.

BbINOJIHATE oniepanuu 1o noCTpOCHU IO
Y PEIAKTUPOBAHUIO TPEXMEPHBIX
MOZETIEH.

Pa3zmemare Ha BUpTyanbHOU CLIEHE
HMCTOYHHUKU OCBEIICHUS U KAMEPBI.
[IpuBOAUTH MPUMEPHI KCTIOJIL30BAHUS
TE€XHOJIOTUH BUPTYaJIbHOU

Y JIOTIOJIHEHHOW pEaibHOCTH.
Ilpakmuuecxkue padomui:

1. Coz0anue npocmuix mpéxmepHvix
Mmooerel.

2. Cemounvie mooeru.

3. Penoepune

Hroro no pazgeny

48

Pe3epBHOE Bpemst

20

OBILEE KOJIMYECTBO
YACOB IIO TTPOI'PAMME
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