MMHHCTEPCTBO ITPOCBEIEHN I POCCUIICKON ®EJEPAINHN
MunuctepctBo 06pa3zoBanusi CapaToBckoil 001acTu
KomuTter 1o o6pazoBanuto agMuHucTpauuu SMP

MOY "COI Ne 21 umenu .M. Kamnynosa"

PABOYAS ITPOIPAMMA
(ID 2603003)
yaeOHoro npeameta «MHpopMaTrka» (yriayOI€HHBIN YPOBEHB)

s ooyuaroruxces 10 — 11 ximaccoB

TenernH Tenerux

+~ Hwukonanm

HuKonaun ysanosmy
|/| BAHOBU 2024.06.04

11:26:43 +04'00'
Y 2024.002.20759

Onrensc 2023



OdepnepanbHas pabouas mnporpamMmma 1o ydeOHomy mnpenmery «HHbopmaTuka»
(yrnyOsi€HHBIN ypoBeHb) (TipeaMeTHas oonacTh «MaTtemarnka v nHGopMaTuka») (namee
COOTBETCTBEHHO — TporpamMmMa 1o WHPOpMAaTHKe, WH(POPMATHKA) BKIIOYACT
MOSICHUTENLHYIO 3aMICKY, CO/IepKaHne 00yueHus, INIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
MPOrpaMMbl IO UHPOPMATUKE, TEMATUYECKOE TNIAHUPOBAHHE

Copepxxanue 0OydeHHMs] pacKpblBaeT COJEp)KAaTeNbHbIE JUHUHU, KOTOpHIC
npeJyIararoTes JUisi 00sS3aTebHOTO M3YYeHHUs B KaKJIOM KiIacce Ha ypOBHE CPETHETO
o011ero oopa3oBaHus.

[IraHupyeMble pe3ysbTaThl OCBOSHHUS MPOTPaMMbI 1O MH(POPMATUKE BKIIFOYAIOT
JUYHOCTHBIC, METalpeAMETHbIE pe3yabTaThl 3a BeCh Mepuo] OOydeHUs Ha YpPOBHE
cpeaHero ooOmero oO0pa3oBaHMs, a TaKXKe IMPeIMETHbIe MAOCTIXKEHHs 00YyJaromerocs
3a KaXKIblil TO7 00y4YeHHUs.

HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o wuHpopMaruke (yriryOJEHHBIM YpOBEHb) Ha YpPOBHE CpPEIHETO
obmero oOpazoBaHus pa3paboTaHa Ha OCHOBE TPEOOBAHWI K pe3yibTaTaM OCBOCHHUS
OCHOBHOM  00Opa3oBaTeIbHOW  MPOrpaMMBl  CpPeIHEro  oOmero  0o0pa3oBaHWS,
npeactaBieHHbix B OI'OC COO, a Ttakxke ¢enepanbHOil paboueld MPOTrpaMMBbI
BOCITUTAHHSI.

[Tporpamma 1o mHbOpPMaTHKE MAET MPEACTaBICHHE O IICJIAX, OOIIECH CTpaTeruu
oOydYeHHUs, BOCIIUTAHHUS M Pa3BUTHUS OOYYAIONIMXCS CPEACTBAMHU Y4eOHOTO TpeaMera
«MupopmaTika» Ha yriyOJ€HHOM YpOBHE, YCTaHABIUBACT 00s3aTeIbHOE MPEeIMETHOE
cofiepaHue, MPeayCMaTPUBAET ero CTPYKTYPUPOBAHUE TIO pa3jeliaM U TeMaM Kypca,
OmpeJIeNsieT paclpelesieHue ero mo kiaccam (romam wu3ydeHUs), JaéT TpPUMEpPHOE
pacmpezaeneHue y4eOHbIX YacOB M0 TEMATHYECKUM pasziesiaM Kypca U PeKOMEHIYEeMYIO
(IpUMEpHYI0) TOCIE0BATEIBHOCTh WX HM3YYCHHS C YYETOM MEKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBs3€H, JOTMKU y4eOHOIro mpoliecca, BO3PACTHBIX OCOOECHHOCTEH
00yJaroIIuXCA.

[Iporpamma 1o wuH(MOpPMATHKE OMpenenseT KOJUYECTBEHHBIE M KaueCTBEHHBIC
XapaKTePUCTUKN YY4eOHOr0 MaTepuasia JUIsl KaKIOro roja HM3Y4eHHUs, B TOM YHUCIIC
JUIE  CONEP)KATeNhbHOTO HANOJIHECHUS pa3HOro BHJA KOHTPOJs (IMIPOMEXYTOUHOM
aTTecTali OOYYaIOUINXCsl, BCEPOCCHICKHX IMPOBEPOUYHBIX padOT, TOCYIapCTBECHHON
UTOrOBOWM  arrecranuu). [Iporpamma 1o HH(OpPMATHKE  SBIIETCA  OCHOBOM
JUISS  COCTABIICHWS aBTOPCKHUX YYCOHBIX IporpaMM M YUEOHUKOB, IIOYPOYHOIO
TUTAHUPOBAHUS Kypca YIUTEIIEM.

Nudopmatuka B cpeaneM o01ieM 00pa3oBaHUU OTPaXkKAaeT:

CYIITHOCTh MH(OPMATHKHU KaK HAYYHOUW TUCIUTIINHBI, U3yYaroIel 3aKOHOMEPHOCTH
MPOTEKAaHUS W  BO3MOXHOCTH  aBTOMATH3allid  WH(OPMAIIMOHHBIX  IPOIECCOB
B Pa3JIMYHBIX CHUCTEMAX;
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OCHOBHbIE 00JIaCTU MPUMEHEHUS MHPOPMATUKH, MPEKIAE BCETO HHPOPMAIMOHHBIE
TEXHOJIOTUH, YIIPABICHHE U COLUAIIBHYIO cepy;

MEXIUCIHUIUIMHAPHBIA ~ XapakTep  uHPOpMATHKH W HHPOPMAIMOHHOU
NEeSATENbHOCTH.

Kypc wuHbOpMaTUKH nJi1 YpOBHS CpEIHEro oO0Iero oOpa3oBaHUs SBISETCS
3aBEPIIAIOIIMM  ITAllOM HEMNPEPHIBHOM IMOJATOTOBKM OOydJaromuxcs B 00JacTu
uHDOpMaTUKM U HWHOOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUpacTcs
Ha cojiepkaHue Kypca HHGOPMATUKH YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUS U OIBIT
MMOCTOSTHHOT'O TPUMEHEHHS HH(GOPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH, MaéT
TEOPETUUECKOE OCMBICIICHNE, UHTEPIPETAIMIO U 0000IIIEHHE TOTO OIbITA.

PesynmpTaThl  yriyOn€HHOTO  YpOBHS ~— W3y4YeHUsT ~ yuyeOHOro  mpeamera
«ndopmarrka» OpUEeHTUPOBAHBI HA MOJTYYCHHE KOMIETEHTHOCTEH JJIsl TIOCIeyrone
npodeccuoHanbHOM AEATENBHOCTH KaK B paMKaX JaHHOW MpeaMETHOM 00JacTH, Tak
U B CMEXHBIX ¢ Hel obsacTsx. OHM BKIIOUAIOT B CEO:

OBJIQJICHUE KIIIOUYEBBIMHU MOHSITUAMHU U 3aKOHOMEPHOCTSAMHM, HA KOTOPBIX CTPOUTCS
JaHHasg MpeaMeTHas o0JacTh, Pacro3HABAaHUE COOTBETCTBYIOIIMX WM MPU3HAKOB U
B3aMMOCBA3€H, CIIOCOOHOCTh AEMOHCTPUPOBATh pa3IUYHbIE MOIXOAbl K H3YYECHUIO
SIBIICHUH, XapaKTEPHBIX JIJIT U3y4aeMOU MPeIMETHON 00J1acTH,

YMEHHE peIlaTh THUIOBBIC MPAKTHUYECCKHUE M TEOPETUUYCCKHE 3a/aud, XapaKTEpHBIS
JUTSL UCTIOJIb30BaHUS METOJIOB U MHCTPYMEHTAPHS JaHHOM MpeAMETHOM 00J1acTH;

HaJM4ue TPEJACTABICHUN O JaHHOW IpEeIMETHOW 00JacTH KakK LEeJTOCTHOU TEOpUHU
(COBOKYITHOCTH TEOPHii), OCHOBHBIX CBA3SIX CO CMEKHBIMHU 00JIACTAMU 3HAHUIA.

B pamkax yrayOonéHHOrO ypoBHS U3ydeHUsS WHOOPMATUKH OOECIeuynBaeTCs
[eJICHANpaBiIeHHass TOJATOTOBKAa OOy4JalIIMXCsl K MOPOAOKEHHUIO 00pa3oBaHMUs
B OpraHuzaiusix MnpodeccHoHadbHOrO  OOpa3oBaHUS IO  CHEHUATBLHOCTSIM,
HETOCPEICTBEHHO CBSA3aHHBIM C HUGPOBHIMU TEXHOJIOTHSIMHU, TAaKUM KaK MporpamMMHas
WHKEeHepus, HWHGOpMalMOHHAs  O€30MacHOCTh,  MHMOPMAIIMOHHBIE  CHUCTEMBI
U TEXHOJIOTMH, MOOUJIbHBIE CUCTEMbBI U CETH, OOJbIINE TaHHBIE U MAIIMHHOE O0OYy4EHHE,
MPOMBILIUICHHBII ~ MHTEPHET  BeEIlled, HWCKYCCTBEHHbI  HMHTEJUIEKT, TEXHOJIOIMHU
OecrpoBOJIHOM  CBSI3M,  POOOTOTEXHWKA, KBAHTOBBIE  TEXHOJOTHH,  CHCTEMBI
pacnpeaesIEHHOTO PeeCTpa, TEXHOJIOTMHA BUPTYAJIbHOM U JIOMOJHEHHON PEabHOCTEMN.

OcHoBHas 1enb U3ydeHus: yaeonoro npeamera «Mubopmaruka» Ha yrayOoaéHHOM
YpOBHE cpeaHero oomero oOpa3oBaHHMs — oOOecleueHHue JaIbHEHWIIEro pa3BUTHS
MH(POPMAITMOHHBIX KOMITETCHIIMI 00y4aroIIerocs, €ro roTOBHOCTH K JKM3HU B YCIOBUSX
pa3BUBAIOIIETOCS HMH(POPMAIMOHHOTO OOIIecCTBA W BO3pacTaroleld KOHKYPEHIIUU
Ha pbeIHKE Tpyna. B cBa3u ¢ 3tum uzydenue mHpopmatuku B 10-11 knaccax qoJKHO
00€eCIeUnTh:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUsI, OCHOBAaHHOI'O Ha TIOHUMaHUU POJH
nHpopMaTruku, HHPOPMAITMOHHBIX U KOMMYHUKAITUOHHBIX T€XHOJOTUNA B COBPEMEHHOM
00I11eCTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTHUYECKOT0 U aJITOPUTMUUYECKOTO MBIIIICHUS;
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c(OpPMUPOBAHHOCTh YMEHMI Pa3nuyaTh (PaKThl U OLICHKH, CPABHHUBATH OLICHOYHbBIE
BBIBOJIbI, BHJETh HUX CBSI3b C KPUTEPUSIMHU OLEHUBAHUA M CBA3b KPUTEPHUEB
C ONpenesIEHHOW CHCTEMOUW LEHHOCTEW, MPOBEPSTh Ha JIOCTOBEPHOCTh U 0000IIaTh
nHpopmaIuro;

C(OPMHPOBAHHOCTh TPEJCTABICHUN O BIMSHUU HH(OPMAIMOHHBIX TEXHOJIOTHI
Ha OKU3Hb 4YeJloBeKa B OOIECTBE, MOHMMAaHHE COLUAIBHOIO, 3KOHOMHYECKOIO,
IOJIMTUYECKOr0, KYJIbTYPHOIO, IOPHINYECKOTO, IPUPOJHOTO, IPrOHOMHUYECKOTO,
MEUIIMHCKOTO ¥ (PM3HOJIOrMUE€CKOTr0 KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH;

NPUHATHE TMPABOBBIX M 3TUYECKUX AacCHeKTOB HH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHME OTBETCTBEHHOCTH JIOZCH, BOBJICYEHHBIX B CO3JaHME M MCIOJIb30BaHUE
MH(OPMALIMOHHBIX CUCTEM, PACTIPOCTPAHEHUE UH(OPMALINH;

CO3/IaHHE YCIIOBUW JUIsl DPAa3BUTUS HABBIKOB Y4eOHOW, NPOEKTHOM, Hay4yHO-
UCCIIEIOBATEIbCKOM M TBOPYECKOM  JIE€ATEIBbHOCTH, MOTHBAIMM  OOYYarOIIMXCS
K CaMOPa3BUTHIO.

B copepxanun ydeOHoro mnpeamera «MH@opmaTuka» BBIAEIAIOTCS YETHIPE
TEMaTUYECKUX pazjena.

Paznen «IludpoBas rpaMOTHOCTE» MOCBSIIEH BOPOCAM YCTPOMCTBA KOMITHIOTEPOB
U JIpYTUX DJJIEMEHTOB IIM(GPOBOrO OKPYXKEHHUS, BKIIOYas KOMIIBIOTEPHBIE CETH,
UCIOJIb30BAHUIO CPEACTB OINEpallMOHHOM CcHUCTeMbl, pabore B cetu MHTepHeT
Y MCII0JIb30BaHUIO HHTEPHET-CEPBUCOB, HH()OPMAILIMOHHON OE€30MaCHOCTH.

Paznen «TeopeTnueckne OoCHOBBI MH()OPMATUKU» BKIIOYAET B ceOs MOHATUHHBIN
anmapar  MHQOPMATHUKH, BONPOCH  KOAMPOBaHUSA  HWHGOpPMAIUH,  HU3MEPEHUS
MH(OPMALIMOHHOTO O0BEMA JAHHBIX, OCHOBBI QIreOpbl JOTUKH U KOMIIbIOTEPHOTO
MO/ICJIMPOBAHMS.

Pasnen «AnropuTMbl M OpOrpaMMUpOBAHHME» HAaNpaBi€H Ha pa3BUTHE
QITOPUTMUYECKOTO MBIIUIEHUS, pa3pabOTKy alrOpUTMOB M OLEHKY HX CJIOKHOCTH,
(GopMUpOBaHME HABBIKOB peaju3allid MNpOrpaMM Ha S3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOI'O YPOBHH.

Pasnen «MHpoOpMalMOHHBIE TEXHOJIOTMU» MOCBALIEH BOIpOCAaM IMPUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJOTUM, pEAJU30BAHHBIX B MPUKIATHBIX POrPaMMHBIX
IPOAYKTaX M HWHTEPHET-CEPBUCAX, B TOM 4YHCIE B 3aJadyax aHajlIu3a JaHHbIX,
UCTIOJIb30BaHMIO 0a3 JaHHBIX U AJIEKTPOHHBIX TAOIUI AJIS PELICHUs PUKIIaIHbIX 3a/1ad.

B nmnpuBenéuHom ganee conepkaHuu ydyeOHoro mnpeamera «MHpopmaruka»
KypPCHUBOM BBIJICJICHBl JIONOJHUTEIbHBIE TEMBI, KOTOPbIE HE BXOJSAT B 0053aTEIbHYIO
OporpaMMy OOy4eHHUsl, HO MOTYT OBITb MpPENJIOKEHbl I H3Y4EHHUS OTIEIbHBIM
MOTHBUPOBAHHBIM U CIIOCOOHBIM O0YYarOIINMCSI.

VYrnyOnéHubiii YPOBEHB U3Y4YCHHUS UH(OPMATUKHU pPEKOMEHAYETCS
UIS  TEXHOJIOTMYECKoro  mpoduis,  OpPUEHTHUPOBAHHOITO  HA  HMHXKEHEPHYIO
U UHPOPMALMOHHYIO c(epbl NeATENbHOCTH. YTIIYOJEHHBIM YypOBEHb HW3y4YEHUS
MH(OPMATUKU  OOECIEUMBAET: TMOJATOTOBKY  OOYYAIOIIMXCS, OPUEHTHUPOBAHHBIX
Ha CIEUHATBHOCTH B 00JacTh WH(OPMAIMOHHBIX TEXHOJOTMHA UM HHKEHEPHbIE
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CIIEIUAIBHOCTH, Y4aCTHE B MPOEKTHOM U MCCIICIOBATEIbCKONU JESITEIbHOCTH, CBA3aHHON
C COBPEMEHHBIMH HAIPABJICHUAMU OTpacau HHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHH, TMOATOTOBKY K Yy4acTHIO B OJMMIIMaJaX U cjade EauHoro
roCyAapCTBEHHOTO PK3aMEHa 10 HHPOPMATHKE.

[TociieroBaTeIbHOCTh M3YYECHHUS TEM B Ipejeiax OJHOrO Toja OOydeHUS MOXKET
OBITh W3MEHEHAa II0 YCMOTPEHUIO YYHUTEJsl TMPU TOJATOTOBKE padoueld IporpamMmbl
Y TIOYPOYHOT'O TVIAHUPOBAHMUSI.

OO11ee 4nCII0 YacoB, peKOMEHIOBAHHBIX ISl U3ydeHust MHGOpMaTuku — 272 yaca:
B 10 kmacce — 136 gacos (4 gaca B Hezeno), B 11 kimacce — 136 yacos (4 yaca B HEJEIIO).
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COJEP)KXAHUE OBYYEHMUSA!

10 KJIACC

udpoBast rpaMOTHOCTH

TpeboBanusT TEXHUKH OE30MACHOCTH M TUTHUEHBI NMPU pabOTe ¢ KOMIBIOTEPAMHU H
JIPYTMMH KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHHS.

[Tpuniunbel paboThl KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. ApXuTekTypa (oH
Heitmana. [lapseapockas apxumexkmypa. ABTOMAaTHYECKOE BBIMOJIHEHHE MPOrPaMMBbl
npoiieccopoM. OnepatuBHasi, MOCTOSIHHAS U IOJATOBpeMeHHas TaMaTh. OOMEH TaHHBIMU
¢ momoltibio muH. KoHTpoIiepbl BHEMIHUX YCTPOUCTB. [IpsiMoit 1OCTyI K aMsITH.

OCHOBHbBIE TEHJICHLIMM Pa3BUTHSI KOMIBIOTEPHBIX TexHoJiorui. llapamnenbHbie
BbIUKCIIEHUs. MHoromponeccopubie cuctembl. CynepkommbroTepbl. PacripenenéHnbie
BBIYHCIIMTENIPHBIE CUCTEMBI M 00paboTKa OONBIIMX JaHHBIX. MoOWIbHBIE HUMPOBHIE
YCTpOMCTBA W MX pOJIb B KOMMYHHUKAlMSAX. BcCTpoeHHble  KOMIBIOTEPHI.
MukpokoHTpouiepsl. POOOTH3MpOBaHHBIE TPOU3BO/ICTBA.

[IporpamMHOe oOecrieueHre KOMIBIOTEPOB W KOMIIBIOTEPHBIX CcHUCTeM. Buabl
mporpaMMHOTO obecrieueHus #W uX HazHadeHue. (OCOOEHHOCTH MPOrpPaMMHOTO
obecrnieyeHnsi MOOMIIbHBIX YCTpoHcTB. [lapamnensnoe nporpammupoBanue. CUCTEMHOE
nporpamMmmMHoe  obecredeHue. OrnepallMOHHBIE CHUCTEMBL. YTHUIUTHL.  JlpaiiBepsl
ycTpoiicTB. MHCTAISAIUS M AEMHCTAIIISIIUS IPOrPaMMHOT0 00€CTIeUeHuUS.

daitnoBble  cucteMbl. [IpuHIUOBI  pa3MenieHUs W UMEHOBaHHS  (aiiioB
B JoJiroBpeMeHHOoM namMsiTu. [[1abmons! s onucanus rpynn ¢Gpansios.

[Iporpammuoe oOecrieuenue. JIMileH3UpoOBaHUE NPOrPAMMHOrO OOecreueHus
n uudpoBsix pecypcoB. IlponpuerapHoe u cBoOOAHOE MpOrpaMMHOE OOeCHedYeHHeE.
KoMmMepueckoe ¥ HEKOMMEpPYECKOE MCHOJIb30BAHUE MMPOTrPaMMHOI0 oOecreyeHus
u 1udpoBeIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickori  ®enepauuu 32 HENPABOMEPHOE  HMCIOJB30BAHME  IPOrPAMMHOIO
oOecrieueHus U U(POBBIX PECYPCOB.

[IpyHUUMIIBI TOCTPOCHMSI W amnmnapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
Cetresbie nportokoibl. Cetb MHTEpHET. Anpecanus B cetn aTepHer. [IpoTokonsl cTeka
TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pasnenenne IP-cetm Ha mnomcetw ¢ mnoMombd Macok mnoxacered. CereBoe
aagMuHucTpupoBaHue. IlonydeHne [OaHHBIX O CETEBbIX HACTPOWKAaxX KOMIIbIOTEpA.
[IpoBepka Hammuus cBSI3M € y37q0oM cetd. OnpeneneHne Mapuipyra JIBHKEHUS
MaKETOB.

Buaelt  gestensrHOcTM B ceth  VHTepHeT. CepBucel  HHTepHera.
['eonndopmanionHpie CUCTEMBI. ['€0JIOKAIIMOHHBIE CEPBUCHI PEaTbHOTO BpPEMEHU
(HampuMep, JOKalMs MOOWJIBHBIX  TENEe(QOHOB, OIpPEACICHHE  3arpy>KeHHOCTU
aBTOMArucTpaseii), HHTEPHET-TOPTOBIIsA, OPOHUPOBAHUE OMUIICTOB U TOCTHHHIL.

! Kypcueom BBIJACIICH MaTepuall, KOTOpI)IfI HE SBJISETCS 00S3aTelbHBIM apu U3y4€HUHU W HE BXOAUT B COACPIKAHHC
HpOMe)KyTO‘IHOﬁ WJIA UTOTOBOM aTTeCTaly 1o NpecaAMETYy.
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['ocymapcTBEeHHBIE JJICKTPOHHBIC CEepBHCH H yciayrd. ConuanbHbIE CETH —
OpraHu3aIys KOJUIEKTUBHOTO B3aWMOJICHCTBUS M OoOMeHa JaHHBIMU. CEeTeBOM ITHKET:
mpaBwia TOBeACHHS B KuOepmpocTpaHcTBe. [IpoGiema MOMIMHHOCTH TMONTYYeHHOU
uHpopmammu. OTKPHITEIE 00pa30BaTEILHBIE PECYPCHI.

TexHoreHHblE W OSKOHOMUYECKHE YIrpO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
nH(pOPMAIIMOHHO-KOMM YHUKAIIMOHHBIX ~ TeXHOJorTui. OOmue mnpoOIeMbl  3allUuThI
uHbopManud U HHPOpPMAMOHHON Oe3omacHocTu. CpencTBa 3amuThl MHGOpPMALUU
B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETSAX W aBTOMATHU3HPOBAHHBIX HH(POPMAIIMOHHBIX
cucteMmax. IIpaBoBoe obGecrieueHrne WHOPMAIMOHHON O€30MACHOCTU. JNEeKMPOHHASA
yugpposas noonucsy, cepmupuyuposaHtsvle caumsl U OOKYMEHMbL.

[IpenoTBpalieHre HECAaHKIIMOHUPOBAHHOTO IOCTYTIA K JTUYHON KOHPHUACHITUATBHON
nH(OPMAIIMH, XPAHSIIEHCS Ha MEPCOHATTLHOM KOMIIBIOTEPE, MOOMIIBHBIX YCTPONCTBAX.
Bpenonocnoe mporpamMmmMHoe oOecrieueHre U CrocoObl 00phObl ¢ HUM. AHTUBUPYCHBIE
nporpamMMbl. OpraHu3aius JIMYHOTO apxwBa WH(POpMaIuu. PesepBHOE KOMUPOBAHHE.
[laponbHas 3amuTa apxvBa.

[lludppoBanue nanHbix. CumMMeTpuuHble W HecuMMeTpuuHble mU@pbL. [Hudper
npoctori 3amenbl. lludp Lesaps. [lludp Buxenepa. Anroputm mmdpoBanus RSA.
Cmeeanozcpaghus.

Teopernueckue 0CHOBbI HHPOPMATHKH

Wndopmanus, nanueie u 3HaHus. MH)opManunoHHbIE mpoliecchl B MPUPOIE,
TEXHHUKE U OOIIECTBE.

HenpepbiBHbIE W  JUCKpETHBIE BEIMYMHBI W CUTHaNB. HeoOxomuMocTh
IUCKpEeTU3auu MHGOpMaIUY, TpeIHa3HAueHHOM JIsl XpaHeHUs, mepefadyn u o0paboTKu
B LU(POBBIX CUCTEMAX.

JIBonyHOE KoaupoBaHue. PaBHOMEpHBIE U HEPAaBHOMEPHBIE KOABI. J[ekoaupoBaHue
COOOIIEHNH, 3alMCaHHBIX C IOMOIIbI0 HEPAaBHOMEPHBIX KOAOB. Ycnoue DaHo.
IloctpoeHne  OOHO3HAYHO  JEKOOUMPYEMBIX  KOAOB €  IIOMOINBKO  JIEPEBaA.
I'pagh An.A. Maproea. Enunuiibl uaMepenust konudectsa uHbopmanuu. AnQaBUTHBIN
MOJIXOJ K OLIEHKE KOJIMYeCTBa NH(OpMaLUH.

Cucrembl cuuciieHus. Pa3BépHyTass 3amuMch ILENbIX W JPOOHBIX  YHCEI
B IO3UIMOHHON cucTeMe cuuciaeHusi. CBOICTBa MMO3UIMOHHON 3alKMCH YHCIIA:
KOJMYECTBO MHU(pP B 3aMUCH, MPU3HAK JEIMMOCTH YHCIa HA OCHOBAaHUE CHCTEMBI
CUMCJICHMS. AJTOPUTM IMEpeBOJla LEJOro yuciaa u3 P-MYHOW CHUCTEMBl CUUCIEHUS
B JCCATUYHYIO. ANTOpUTM TMepeBoAa KOHEUHOM P-uuHOi apoOu B AECATHUHYIO.
AJTOpPUTM TEpEBO/A LIEJIOr0 YUCIA U3 AECATUYHOM CUCTEMBI CUMCIEHUS B P-nunysto.
[lepeBon KOHEYHOM JAecATHYHON ApoObu B P-uynyro. J[BomyHas, BOCbMEpHYHAS U
HIECTHA/IIATEPUYHAs CUCTEMbl CUMCIEHUS, CBS3b MEXAY HUMH. ApudMeTHYecKue
OIlepally B MO3ULUOHHBIX CUCTEMAaX CUUCICHUS. Tpouunas ypasHo8euweHHas cucmema
cuucnenus. /{eouuno-0ecamuiHas cucmema CHucCieHusl.

Konuposanue texcroB. Konuposka ASCII. OgnoOaiitHbie koaupoBku. CTaHmapT
UNICODE. Konuposka UTF-8. Onpenenenue nHpOpMaIIMOHHOTO 00bEMA TEKCTOBBIX
COOOILEHUH.
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KonupoBanue mzobOpaxenuil. OueHka mHPOpMaMOHHOTO 00bEMaA TpaduuecKux
JAHHBIX [P 33JIaHHBIX pa3pelICHUH U IITyOMHE KOJMpOBaHus LiBeTa. [[BeToBbIE MOACIH.
BekrtopHoe kommpoBanue. ®opmathl Tpaduueckux ¢dainoB. Tpéxmepnas rpaduka.
®dpaxkranpHas rpaduka.

KomupoBanue 3Byka. OneHka WHGOPMAIMOHHOTO O0BEMA 3BYKOBBIX JTaHHBIX
IIPY 3aJaHHBIX YaCTOTE AUCKPETU3ALMHU U PA3PSIAHOCTU KOJIUPOBAHUS.

Anrebpa gmoruku. IloHsTHe BbICKa3biBaHUA. Bbicka3piBaTeNbHbIE  (HOPMBI
(mpenukathbl). KBaHTOpBI CYIIECTBOBAHHS M BCEOOITHOCTH .

Jlornueckue omnepauuu. Tabmuubl UCTUHHOCTH. JIOrMYeCKHE BBIpAKEHUS.
Jlornueckue ToxaectBa. JlokazaTenbCTBO JIOTMUECKUX TOXKIECTB C IMOMOIIBIO TaOJIHIL
WCTUHHOCTH. JIornyeckue onepaiuu 1 onepauy Hajli MHOKECTBAMMU.

3aKkoHbl anreOpbl JIOTUKU. OKBUBAJCHTHBIE MpPeoOpa3oBaHUsl JIOTHYECKHUX
BbIpakeHU. Jlornueckue ypaBHEHUsI U CUCTEMbI YPABHEHUM.

Jlornueckue (QyHKIUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXHBIX JIOTHUYECKHUX
(GyHKIMI OT KOoJInyecTBa apryMeHTOB. [loHble cUCTEMbI TOTUUECKUX () YHKIIHUMA.

Kanonnueckue hopmbl noruueckux BoipakeHuil. COBEpIICHHbIE AU3bIOHKTUBHBIC
U KOHBIOHKTUBHBIE HOpPMalibHblE (POPMBI, AJNTOPUTMBI HX MOCTPOCHUS MO TaOIuUle
WCTUHHOCTH.

Jlornueckue sneMeHTBl B cocTaBe Kommblorepa. Tpurrep. Cymmarop.
Mmnoropaspsaaneii - cymmarop. IloctpoeHune cxeM Ha  JIOTMYECKHMX — 3JIEMEHTax
N0 33aJaHHOMY JIOTUYECKOMY BBIPQKEHHUIO. 3alUCh JIOTUYECKOTO  BBIPAKECHHUS
IO JIOTUYECKOM cxeme. Mukpocxembl u mexHon02us ux npou3e00cmad.

[IpencraBieHue LeNbIX YUCEN B TAMSITH KOMIIbloTepa. OTpaHUYEHHOCTD JIMANa30Ha
yycesl MpU OrpaHMYEHHMHU KOJIMYECTBa paspsaoB. llepenonHeHune pa3psgHON CETKHU.
be33HakoBbeIe M 3HAKOBBIC JAHHBIC. 3HAKOBBIM OWT. [[BOMYHEIN JOIOJHHTSIBHBIA KOJI
OTPULIATEIBHBIX YUCETL.

[TobutoBbie  JOorMYeckue onepanuu. Jlormdeckuid, apudmeTuyeckuii u
nuknndeckuit casuru. [udpoBanue ¢ moMolibio TOOUTOBOM OMEPAIMU KUCKITIOYAIOIIEe
NIIN».

IIpencraBnenre BEMIECTBEHHBIX YUCEN B MAMSITH KOMIIbIOTEpA. 3Hayaias 4acThb
U TOpSAOK 4Yucia. Jlmama3oH 3HAYCHHWM BEMIECTBEHHBIX uwncell. [Ipobiiemsr
XpaHEHUsl BEIIECTBEHHBIX YHMCEII, CBSI3aHHBIE C OIPAHUYECHHEM KOJIMYECTBA Pa3pPsAOB.
BrimosiHeHne onepauuii ¢ BEUIECTBEHHBIMUYHCIIAMM, HAKOIUICHHE  OIIUOOK
IIPY BBIYUCJICHUSIX.

AJITOPUTMBI ¥ IPOrPAMMHPOBaHHE

OmnpeneneHue BO3MOXKHBIX PE3ylbTaTOB pPabOThl MPOCTEHIIUX aAITOPUTMOB
YIIPABJICHUS UCIIOJIHUTEISIMHU U BBIYMUCIUTEIBHBIX AITOPUTMOB. OTNIpeaeneHue HCXOAHbIX
JaHHBIX, IPU KOTOPBIX aJIrOPUTM MOXKET 1aTh TPEOYEMbIil pe3ysbTarT,

Oranbl  pelleHus 3ajJad  Ha KoMmmbiloTrepe. HHCTpyMEHTalbHBIE CpPEICTBA:
TPAHCIATOP, OTIAAYMK, TpoduaupoBUMK. KoMnunsuus u uHTEpOperauus MporpaMm.
BupryanbHbple MalIMHBbI.
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WNuTterpupoBanHas  cpega  pa3paboTku.  MeTonbl  OTIAJKM  IPOrPaMM.
Hcnonb3oBanne TpaccUpOBOYHBIX Tabmui. Otnagoudbli  BeiBoA. [lomiaroBoe
BBINIOJIHEHHE NPOrpaMmbl. Touku octaHoBa. [IpocMOTp 3HaUEHUI TEPEMEHHBIX.

S3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunsl JgaHHBIX:
L[EJIOYMCIICHHBIE, BEIIECTBEHHBIE, CHUMBOJIbHbBIC, Jornueckue. Berenenus. CrnoxxHbie
ycinoBus. lluknel ¢ ycmoBuem. [lukibl mo mepemeHHOW. B3anmozameHsieMOCThb
pa3IMYHBIX BUIOB HUKIOB. MHBapuaHT nukia. CocTaBieHUE IUKIIA C UCIOJb30BAHUEM
3apaHee OIpe/IeIEHHOTO MHBApUAaHTA IUKJIA.

JlokymentupoBanue mnporpamm. Hcnons3oBanue komMmeHntapueB. lloaroroska
OINMKCAHUS TPOTPaMMBbI U HHCTPYKIIUU TSI TIOJIb30BATEIIS.

AnropuT™Mbl 00paOOTKM HaTypaJbHBIX YHCEJ, 3alUCAaHHBIX B TMO3UIIMOHHBIX
CUCTEMaxX CYHMCIECHUA. pa30OMeHHe 3alucu 4ucia Ha  OTAENbHbIE  LUQPHI,
HaxXOXJE€HWEe CYMMbl M TPOU3BEACHUS UU(]p, HAXOXKIEHUE MaKCUMaJbHOU
(MHHUMAJIBHOMN) TIHQPBI.

HaxoxneHue Bcex NpOCThIX YMcell B 3aJaHHOM jauana3zoHe. [IpencraBienue
yuciaa B BUAE HaOOpa MPOCTHIX COMHOXKHUTENEH. ANTOPUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

O6paboTka maHHBIX, XpaHAmuxcs B (¢aimax. TekcroBele U JBOUYHBIC
daiinel. DaitioBeiec TiepeMeHHbIC ((aiinoBele ykazaTenu). UreHue wu3 Qaina. 3amnmch
B (haii.

PasOouenne 3amaum Ha moja3afgaud. IloamporpaMMmbl (mporeaypbl ¥ (QyHKIHHN).
Pekypcus. PekypcuBHbie 00bekThl ((hpakTanbl). PekypcuBHBIC Mpoueaypsl U (QyHKIIHH.
Hcnonp30BaHue cTeka JUisi OpraHU3aluu PeKyPCUBHBIX BHI30BOB.

Hcnonp3oBaHue  cTaHAAPTHOM  OMOMMOTEKM  sS3bIKa  MPOTrPaMMHUPOBAHMUS.
[ToakmntoueHne OUOIMOTEK MOANPOTrpaMM CTOPOHHUX MNpOoU3BoAMTENEH. MOIYyIbHBIHI
MPUHIUI TOCTPOSHHUS IPOrPaAMM.

Yucnennsie meTonbl. ToyHOoe M MpUOIMXKEHHOE pelleHus 3agauu. YucieHHbie
METOJbl pEelICHUs YypaBHEHWI: MeToa nepebopa, METOA MOJIOBUHHOTO JIEJICHHUS.
[Tpubnmx€HHOE BHIYMCICHUE JUIMH KPUBBIX. Bhiunciienue miomaaei puryp ¢ nomMoIibio
YHCIICHHBIX METOJIOB (METO MPSMOYTOJIBHUKOB, MeTO Tparenui). [Tonck MakcuMyma
(MrHEMYMa) QYHKIIMHU OHON TIEpEMEHHONW METOIOM ITOJIOBUHHOTO JICICHUSI.

OOpaboTka  CHMBOJIBHBIX  JaHHBIX. BceTpoeHHbie GyHKIMM ~ s3BIKA
MPOrpaMMUPOBAaHUS JUIs OOpPaOOTKM CHUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJWYECTBA IMOSBICHUN CHMBOJA B CTPOKE, pa3OueHHe
CTPOKH Ha CJIOBa MO MPOOeIbHBIM CUMBOJIAM, ITOUCK MOJICTPOKH BHYTPH JAHHOU CTPOKH,
3aMeHa HaWJEHHOM MOJCTPOKM Ha JAPYTYIO CTpOKY. ['eHepaius Bcex ClIOB B HEKOTOPOM
andasuTe, yIOBIETBOPAIOMIUX 3aJaHHBIM orpaHudeHusiM. IIpeoOpa3zoBanue uyuncia
B CUMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl M MOCIEOBATENbHOCTH  4YHCeN.  Bpluuciaenue  000OHIEHHBIX
XapaKTePUCTUK JJIEMEHTOB MAacCHBa WU YHCIOBOW MOCIEIOBATEIBHOCTH (CYyMMBI,
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NPOM3BEACHUS, CpPEAHEro apu(METHYECKOr0, MHHHUMAIBLHOTO W MaKCHMaJbHOTO
9JIEMEHTOB, KOJIMYECTBA 3JEMEHTOB, VIOBICTBOPAIOMINX 3aJaHHOMY YCJIOBHIO).
JInHEeWHbIN OMCK 33IaHHOTO 3HAYEHHUSI B MACCUBE.

CopTupoBKa OIHOMEPHOr0 MaccuBa. [IpocTbie MeETOAbI COPTHPOBKU (METOJ
nmy3bIpbKa, METOJ BbIOOpa, COPTHPOBKA BcTaBkaMu). COPTUPOBKA CIMSIHUEM. bbicTpast
coprupoBka MaccuBa (aaroputm QuickSort). /IBonuHbIi MOMCK B OTCOPTHPOBAHHOM
MacCHuBe.

JIByMepHBIE MacCUBbI (MaTPHIIBI). AJITOPHTMBI 00pabOTKK JBYMEPHBIX MAaCCHBOB:
3aII0JIHEHUE JIBYMEPHOIO YHCIOBOIO MAaCCHBa 110 3aJaHHBIM IIPABUIIaM, ITOUCK dJIEMEHTa
B JIIBYMEPHOM MACCHBE, BBIYHCICHHE MaKCMMyMa (MHHHMyMa) U CYMMBI 3JIEMEHTOB
JABYMEPHOTO MACCHBa, II€PECTAHOBKA CTPOK M CTOJIOIIOB JIBYMEPHOTO MacCHBA.
Paspabomxa npocpamm 0ns pewenus npocmvix 3a0a4 ananusa Oauuvix (ouwucmka
OAHHBIX, KIACCUDUKAYUSL, AHATU3 OMKTIOHEHULL).

NupopMaunoHHbIC TEXHOJIOT U

TexcroBeiii mponeccop. PenmaktupoBanme u  ¢dopmarupoBanue. IIpoBepka
optdorpaduu n rpammatuku. CpecTsa MONCKa U aBTO3aMEHBI B TEKCTOBOM ITPOIIECCOPE.
Hcnonb3zoBanne crtusned. CTpyKTypUpPOBAHHBIE TEKCTOBbIE JOKYMEHThL. (CHOCKH,
ornasnenue. KomnektuBHas pabora ¢ JokyMeHTamu. VHCTpYMEHTHI pelieH3UpOBaHUSA
B TEKCTOBBIX Tporeccopax. OOnaunbie cepBuchl. JlenoBas mnepenucka. Pedepar.
[IpaBuiia TUTUPOBAaHUS HUCTOYHUKOB M odopmiieHHus OubIuorpauueckux CChUIOK.
Odopmienue crnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa.
TexHnueckue cpeacTBa BBoAA TekcTa. Cienuanu3npoBaHHbIE CPEICTBA PEAAKTUP OBAHMS
MaTeMaTH4YECKUX TEKCTOB.

Anamu3 paHHbIX. OCHOBHBIE 33Ja4yd AaHaJIM3a JIAHHBIX. IIPOTHO3UPOBAHUE,
KJaccuuKalys, KiacTepusanus, aHajliu3 OTKIOHeHHH. [locnenoBaTenbHOCTh pelieHus
3aJ1a4y aHaJIM3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA Ka4eCTBa JJaHHBIX,
BBIOOp W/WUJM MOCTPOEHUE MOJENH, MpeoOpa3oBaHUE JTaHHBIX, BU3YyalU3allus JaHHBIX,
WHTEpIpeTausl  pe3ysibraTtoB. [IporpamMMmHBIE CpeacTBAa W MHTEPHET-CEPBUCHI
Uisi 0OpabOTKU M MpPEACTaBICHUS AaHHBIX. bonbiine nanHble. MammHHOE OOydeHHeE.
Hnmennexmyanvuulil aHaiu3 OAHHbIX.

AHanu3 JaHHBIX C TTOMOIIBIO IEKTPOHHBIX Ta0IHIl. Beiuucienne cyMmMbl, CpeTHETO
apu(MeTHIecKoro, HanOOoIbIIero (HAUMEHBINIET0) 3HAYCHHUS JHara3oHa. BeraucieHnue
Kod(duimeHTa KOppeJsIUu  ABYX PSAJOB  JaHHBIX. [locTpoeHme CTONOYaThIX,
JTUHEWYaThIX U KPyroBeix auarpamm. [loctpoenue rpaduxoB ¢ynkiuit. [londop muHum
TPEH/A, PELICHHE 3a1a4 IPOrHO3UPOBAHUS.

YucneHHoe pellieHrne ypaBHEHUH ¢ TOMOLIbI0 oa0opa napamerpa. OnTuMuzanus
KaK [OMCK HaWJydllero pelieHus B 3aJaHHbIX ycioBusax. lLleneBas QyHkus,
orpannyeHud. JlokaibHble W r100adbHBIA MUHUMYMBI LieneBod (yHKuuu. Pemienue
3aJ1a4 ONTUMM3ALUH C IIOMOIIBIO 3JIEKTPOHHBIX TaOIUL.
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11 KJIACC

Teopernueckue 0CHOBbI MHHPOPMATHKH

Teopernueckre TOAXOMBI K OIEHKE KOJMYEeCTBa HWHPOpPMANMH. 3aKOH
anauTUBHOCTH HWHpopmaruu. Dopmyna Xapriu. HWuHpopmamuss U  BEpOSTHOCTS.
®opmyna [llenHoHa.

Anroputmbl cxaTus daHHBIX. Anroput™m RLE. Anropurm Xaddmana. Aaroputm
LZW. AnropuTmbl CkaTHsl JaHHBIX C TTOTEPSIMU. Y MEHBIIICHUE TITYOUHBI KOJIUPOBAHUS
uBera. OcHOBHBIE Ujien airoputmoB cxkarusi JPEG, MP3.

CxopocTb nepeaayn JAHHBIX. 3aBUCUMOCTD BpEMEHU nepeaayu
oT UHPOPMAIIMOHHOTO 00bEMA JAHHBIX M XapaKTEPUCTUK KaHala CBs3u. [IpuuuHb
BO3HMKHOBEHUS OIIMOOK IMpH nepeaayde JaHHbiX. Ko, mo3Bosisitonie o0HapyKuBaTh U
UCIIPaBIATh OMIMOKM, BO3HUKAIOUIME TMpHU Mepeaade AaHHbIX. PaccrosiHue XsMMuUHra.
Konuposanue ¢ noBropenuem 6utoB. Koabl XsMmmunra.

Cuctembl. KomnoHeHTsl cuctembl U ux B3aumoneictBue. CuctemMHbil 3pdekT.
VYnpasienue kak nHQOpMalMOHHBIN mTporiecc. OOpaTHas CBS3b.

Mopenu u wMopnenupoBanue. lleab wmoxpenupoBanusi. COOTBETCTBHE MOJEIU
MOJENHPYEMOMY OOBEKTY WJIM MpPOLECCy, LeIu MoAenaupoBaHus. Popmanuzanus
MPUKJIAIHBIX 3a/1a4.

[IpencraBneHue pe3ynbTaTOB MOJCIUPOBAHUS B BUJE, YIOOHOM JUISI BOCIPHUSATHSA
yenoBekoM. [ padudeckoe npeacTaBiIcHNe TaHHBIX (CXeMBbl, TaOIUIbI, TpaduKm).

I'padwi. OcHoBHBIE TOHATHS. Buabl rpadgoB. Onucanue rpadoB ¢ MOMOIIBIO MaTPHIL
CMEXKHOCTH, BECOBBIX MATpPHII, CIIUCKOB CMEKHOCTU. PellleHne anropuTMUUECKUX 3a/1ad,
CBSI3aHHBIX C aHAJIU30M TpadoB (MOCTPOCHHUE ONTHMAILHOIO IMYTH MEXKIY BEpPIIHMHAMHU
rpada, ompeneneHWe  KOJIMYECTBA  PA3JIMUHBIX TyTed  MEXIy  BeplIIMHAMU
OPHEHTHPOBAHHOTO AIIMKJIMYECKOTO rpada).

IlepeBbs. bunaphnoe nepeBo. [lepebss mnoucka. CmnocoObl o0xoma jJepesa.
[IpencraBienue apupMeTUIECKUX BhIpAXKEHUN B BUJIE AepeBa. JJUCKpEeTHbIE UTPHI ABYX
UTPOKOB ¢ nojaHou uHpopmanueit. [loctpoeHne nepesa nepedopa BapUuaHTOB, ONKUCAHUE
CTpaTerud Wrpbl B TaOIU4YHON (opme. BBIMIpBINIHBIE U TPOUTPHIIIHBIE TO3UIUU.
BoIUrpblliHbIE CTPATETUH.

CpenctBa HMCKYCCTBEHHOro HHTeIUIEKTa. CepBHCHI MAIIMHHOIO MEPEBOJA
W pacno3HaBaHUs YCTHOM peuyu. KorHuTuBHBIE cepBUCHI. MneHTudukanus u MOUCK
n3o0pakeHul, pacrno3HaBanue Jjuil. CamooOydarommuecss CUCTeMbl. VICKycCTBEHHBIN
UHTEUIEKT B KOMIIBIOTEPHBIX Wurpax. lcnoib3oBaHue METOAOB HCKYCCTBEHHOIO
WHTEJUIEKTa B OOydJamIMxX cucrteMax. lcmosb3oBaHHE METOJ0B HCKYCCTBEHHOTO
WHTEUIeKTa B poOorTorexHuke. HWuTepHer Bemedd. IlepcnekTuBbl  pa3BUTHSA
KOMIIBIOTEPHBIX MHTEIJIEKTYAJIbHBIX cUCTeM. HelipoHHBIE CeTH.

AJropuTMBI 4 IPOrPAMMHUPOBAHUE
QopMaim3anusa NOHATUA anroputma. MammnHa TheIOpUHTa Kak yYHHUBEpCaldbHAs
moaenb BbruuciaeHur. Te3uc Yépua—Teropunra. Mawwuna [locma. Hopmanvuwvie
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anzopugmel Maprosa. Ancopummuyecku Hepazpewumvle 3a0aqu. 3a0aya ocmanosa.
Hegozmooicnocms asmomamuueckol omaaoku npocpamm.

OreHKa CI0KHOCTH BBIYUCIICHHUH. Bpemst paboThl 1 00BEM HCITOIB3yeMOM MaMsITH,
MX 3aBUCHUMOCTb OT pa3Mepa UCXOAHBIX JaHHBIX. OlleHKa aCUMITOTUYECKOMN CI0XKHOCTHU
aITOPUTMOB. AJITOPUTMBI TOJMHOMHUAIBHON CIOKHOCTU. llepeOopHBIE anrOpUTMBL.
[Tpumepsl pa3aMYHBIX AJITOPUTMOB PELICHUS OJHOM 3a7a4M, KOTOPbIE UMEIOT PA3ITUYHYIO
CJI0KHOCTb.

[Torck MpOCTHIX YMCEN B 33JaHHOM AHAana3oHe C MOMOUIBI0 AJTOPUTMA «PEIIETO
Opatochena».

MHoropa3psiHble 1ieNble Yncia, 3a1a4u JJIIMHHON apu(MeTHKH.

CnoBapu (accolmaTHBHBIE MAacCHBBI, 0TOOpaXkeHwHs ). X3mi-radnuisl. [loctpoenue
an(aBUTHO-YaCTOTHOTO CJIOBAps JIs 33JAHHOTO TEKCTA.

Ananuz mexkcma na ecmecmeeHHOM sA3vlKe. Bwioenenue nocnedosamenvnocmeii
no waobaony. Pecynsapuvie gvipasxcenus. Yacmommuwiti ananus.

Creku. AHanu3 MNPaBWIBHOCTH CKOOOYHOrO  BBIpaKE€HHsS.  Bbluucienue
apu(pMETUUECKOro BhIPAXKEHUS, 3aMIMCAHHOr0 B MOCT(PUKCHON (hopme.

Ouepenu. Mcnonb3oBanue ouepeau sl BDEMEHHOTO XpaHEHUs TaHHBIX.

Ceaznvle cnucku. Peanuzayusi cmeka u ouepeou ¢ NOMOWbIo C8A3HbIX CNUCKOS.

Anroputmbl  Ha rpadax. IlocTpoeHne MHUHHUMAIBLHOTO OCTOBHOTO JiepeBa
B3BEIIICHHOTO CBSI3HOTO HEOpHEHTUpOBaHHOTrO rpada. O6xo0 epagha 6 enydouny.
O6x00  epagpa 6  wupuny.  KommuecTBO  pa3imMUHBIX  TyTed  MEXKAY
BEpIIMHAMU OPUEHTHPOBAHHOTO aIlMKIWYecKoro Tpada. Anroput™ J[eHKCTpEI.
Aneopumm Dnoiioa—Yopwanna.

Hepebs. Peanuzanus aepeBa ¢ IMOMOIIBI CCBUIOYHBIX CTPYKTYp. JlBOMYHEBIE
(Ounapubie) nepeBbsi. llocTpoeHue JnepeBa i 33aJaHHOTO  apUPMETHYECKOTO
BbIpakeHUs. PexypcuBHbIE anroputmbl 00xona jaepeBa. lcmonb3oBaHuE cTE€Ka U
ouepenu asg o0xoaa Aepena.

JlunaMuueckoe mporpaMMHUpPOBAHHME KaK METOJ PEIICHHUS 3aJad4 C COXpaHEHUEM
MPOMEXKYTOUHBIX PE3YJIbTATOB. 3ajadyd, pellaeMble C MOMOILIBI0 JIHUHAMUYECKOTrO
MPOrPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIMI, TOACYET KOIWYECTBA
BAPUAHTOB, 33Ja4¥ ONTUMHU3ALIHH.

[lonsitne 00 0OBEKTHO-OPMEHTUPOBAHHOM  TporpaMMmupoBaHud. OOBEKTHI
u kijaccel. CBoiictBa U MeToAbl O0BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIIN3.
PazpaboTtka mporpamMM Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOTO  IOJXOA.
Wukancynsuusi, HacjieoBaHue, MTOIUMOPHU3M.

Cpeabl  ObicTpoii  pa3paboTku mporpamm. IlpoektupoBanue uHTEpdeiica
noJib3oBarens. Vcnonb3oBaHUWE TOTOBBIX YIPAaBISIEMbIX 3JEMEHTOB I MOCTPOEHUS
uHTepdeiica.

O0630p s13bIKOB MporpamMmupoBanust. [loHsTHE O MapagurMax MNporpaMMHUPOBAHUS.
H3yuenue 6mopoco A3vika npocpammupo8anus.
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NupopMauroHHbIC TEXHOJIOTHH

OTanel KOMITBIOTEPHO-MATEMATUYECKOTO MOAECIUPOBAHUS. TOCTAHOBKA 3aJayH,
pa3paboTKa MOJENH, TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBIA 3SKCIIEPUMEHT, aHAJIU3
pPE3yJbTaTOB MOJEIUPOBAHMS.

Juckperuszanus nIpyu MaTEMaTUYECKOM MOJIEIMPOBAHUM HENIPEPHIBHBIX MPOLECCOB.
MopenupoBanue JBUKEHUS. MonenupoBanue OMOJIOTUYECKUX CUCTEM.
MaremaTtndeckre MOAENHN B SKOHOMUKE. BEIYMCIUTENBHBIE SKCIIEPUMEHTBI C MOJIECIISIMH.

O6paboTka pe3yaIbTaTOB dKCIEpUMEHTa. MeTol HauMEeHBITUX KBaapaToB. OleHKa
YUCJIOBBIX TMapaMeTPOB MOJCIUPYEMBIX OOBEKTOB M MPOIECCOB. BoccTaHOBIEHUE
3aBUCHUMOCTEH IO Pe3yJIbTaTaM SKCIIEPUMEHTA.

BeposarHocTHbIE MOJIEJIN. Mertoab! Momnte-Kapio. NmuTannonnoe
MozaenupoBanue. CUCTEMbI MaCCOBOI'O OOCITYKMBaHUSI.

Tabauunele (perssuuoHHBbIE) 0a3bl JaHHBIX. TaOmuIla — MpeACTaBICHUE CBEICHUM
00 omHoTHNHBIX 00bekTax. Ilone, 3anmucek. Kirou tabmuupl. Pabota ¢ rotoBoit 6azoi
JNaHHBIX. 3anosiHeHwe Oa3bl JNaHHbIX. [lowck, copTupoBka M (UIbTpAlUs JAHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3alpochl C MapaMeTpamu. Beruucisembie MO
B 3aIIpOCax.

MHorotabinuuHbie 6a3bl JaHHBIX. THIBI CBA3eHd MeExay TaOmuiaMu. BHemHwmit
kitod. LlenocTHOCTh 6a3bl JAHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3aM TaHHBIX.

OcHo8Hble npuHYUnsl HOpMaIu3ayuu 6a3 OaHHIX. A3bik ynpasnenus oannvimu SQL.
Co3zoanue npocmoix 3anpocos Ha sizvike SQL Ha 6b100pKy 0anHbix u3 00HOU MAdIUYbL.

Hepenayuonnvle 6azvl 0anHvix. IKCnepmuble Cucmemul

WNurepHer-npunoxenus. [loHATe 0 cepBEPHOM M KIMEHTCKOM 4YacTsIX CauTa.
TexHomorust «KKJIMEHT — cepBep», €€ TOCTOMHCTBA U HenocTtaTku. OcHOBHI s3bika HTML
u kackaaubeix Ta0aun ctuied (CSS). Cuenapun Ha si3bike JavaScript. @opmel Ha BeO-
CTpaHULE.

Pa3memienue BeO-caiiToB. Yciayra XocTuHra. 3arpyska (ailioB Ha Cair.

BBon wu300paxkeHuUd C UCHOIB30BAHUEM PAa3JIMUHBIX LHUQPPOBBIX YCTPOUCTB
(mudpoBbiX (oToanmapaToB U MHUKPOCKOINOB, BHACOKAMEp, CKaHEPOB U JPYrux
yerporictB). ['padmueckuit pemakrop. Paspemenwe. KanpupoBanue. HWcmpaBieHue
nepcnekTuBbl. ['uctorpamma. Koppekuust ypoBHel, koppekuus npeta. O0eciiBeYMBaHNe
[[BETHBIX M300pakeHuid. Perymib. Pabota ¢ obnactsaMu. OuibTphl.

MHorocrnoiiHeie  uM300pakeHus. TekcToBbie ciion. Macka cmos. Kanamsi.
Coxpanenue BblJeTeHHON o6mactu. [logroToBka winmrOCTpanuii uisi BeO-CalTOB.
AHUMUpOBaHHBIE U300pAKEHUA.

Bekropnas  rpaduka. IlpumuTtuBbl.  VI3MeHeHHWe — TOpsiAKa  DJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. KpuBbie. @opmarbl BEKTOPHBIX
pPUCYHKOB. Vcnonb30Banne KOHTYpOB. BekTopusaiiust pacTpOBBIX H300pasKCHHI.

[IpyHUUIIBI TTOCTPOEHUST M PENAKTHUPOBAHMS TPEXMEPHBIX Mojeneil. CeTouyHble
Mojenu. Marepuansl. MoJienupoBaHie UCTOYHUKOB OCBelieHus. Kamepbl. AUTUBHBIE
texHojorun (3D-mpunTephl). [loHSATHE O BUPTYaIbHOW PEANILHOCTH W JOMOTHEHHOW
PEATBLHOCTH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
11O UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTH M CIOCOOHOCTH OOYHYarOIIMXCS
PYKOBOJICTBOBAThCS chopMHpPOBaHHOMN BHYTPEHHEU MO3ULMEH  JIMYHOCTH,
CUCTEMON IIEHHOCTHBIX OpHEHTAIlM{, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIEHUH,
COOTBETCTBYIOIIINX TpaJIULIMOHHBIM LEHHOCTSIM POCCUICKOIO o011ecTBa,
pacCIIMPEHNUE MKUZHEHHOIO OIBITA W OIBITA JAECATEIBHOCTH B MPOLECCE peaan3aluu
CpelcTBaMU  y4yeOHOTO  TpeIMeTa OCHOBHBIX  HAIMpPAaBJICHUN  BOCHUTATEILHOMU
JESITEIIBHOCTH.

1) rpa:kIaHCKOr0 BOCIIUTAHUS .

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX IMpPaB M OOS3aHHOCTECH, yBaKCHHE 3aKOHA
1 TIPABOIIOPSAKA, COOJIIOJCHHE OCHOBOMNOJATAIONIUX HOPM HH(POPMAIIMOHHOTO IpaBa
1 nH(pOpMaMOHHOK OE30ITaCHOCTH;

TOTOBHOCTh  IIPOTHBOCTOATH  HMJCOJOTHHM  JKCTPEMH3Ma,  HAIMOHAJIN3Ma,
KCeHO(OOMH,  JUCKPUMHUHAIMK IO  COLMAIBHBIM,  PEIUTHO3HBIM,  PaCcOBBIM,
HAIMOHAJILHBIM IIPU3HAKaM B BUPTYAJIbHOM ITPOCTPAHCTRE;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI

[IEHHOCTHOE OTHOIIEHHE K HCTOPUYECKOMY HACIEIuI0, AOCTIKEHHsIM Poccum
B HayKe, HMCKYCCTBE, TEXHOJOTUSX, NMOHMMAaHUE 3HAUYCHHS HH(POPMATUKU KaK HayKd
B JKU3HU COBPEMEHHOTO OOIIIECTBA,

3) TyXOBHO-HPABCTBEHHOT 0 BOCIIHTAHUSI :
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO IMOBE/ICHHUS,
CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE pEIICHUs,
OPUEHTHUPYIACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE€ B CETH
HNurtepHer;

4) 3¢TeTHYECKOro BOCIIMTAHMA

3CTETHYECKOE OTHOLICHHE K MHUPY, BKIIFOYas DCTETHKY HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA,;

CIIOCOOHOCTH BOCIIPHHHMMATH DPAa3IUYHbIE BHIbI MCKYCCTBA, B TOM YHCIE
OCHOBaHHOI'O Ha UCIOJIb30BaHUH HH(POPMAIIMOHHBIX TEXHOIOTHIA;

5) pu3uveckoro BoCUTAHUS :

COPMUPOBAHHOCTh 3J0POBOT0 M 0€30MacHOro 00pasa >KU3HH, OTBETCTBEHHOI'O
OTHOIIEHHS K CBOEMY 3J0POBBIO, B TOM 4YHCJIE 3a CYET COOIIOACHHS TpeOOBaHUi
0e30macHOM JKCIUTyaTallid CPEACTB HH(MOPMAIMOHHBIX M KOMMYHHKAIHOHHBIX
TEXHOJIOTUM;
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6) TPy10BOro BOCTIMTAHUS .

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTH TEXHOJOTHYECKOM M COLMAJIbHOU
HAIPABJICHHOCTH, CIOCOOHOCTh WHHIIMMPOBATH, TUIAHUPOBATh M CaMOCTOSITEILHO
BBITIONTHSATH TaKYIO JACSTEIBHOCTD,

uHTepec K chepam  mpodecCHOHATBHONH  JNESATENBHOCTH,  CBSI3aHHBIM
¢ UH(OPMATHKON, MPOrpaMMHUPOBAHUEM U HHPOPMAIMOHHBIMU TEXHOJOTHSIMHU,
OCHOBAaHHBIMU Ha JIOCTIDKEHUAX HAyKu HMHPOPMATUKM U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA  BBIOOp Oyaymield  mpodeccuu
U PEATM30BbIBATh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI|

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPAa30BAHMUIO HA MPOTSHKEHUN
BCEH JKU3HHU,

7) IKOJIOrHY€eCKOro BOCIIUTAHMS

OCO3HaHHE TII00ATLHOTO XapaKTepa KOOI MUSCKUX MPOOIEeM M MyTel UX PEIICHHS,
B TOM 4HCIE C Y46TOM BO3MOXKHOCTEH HMH(DOPMAIMOHHO-KOMM YHHKAIIMOHHBIX
TEXHOJIOT UM,

8) HeHHOCTH HAYYHOT 0 MO3HAHUS

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH, JOCTHKEHHUSM HAaY4YHO-TEXHHMUECKOTO Mporpecca U OOLIECTBEHHOM
MPAKTUKH, 32 CYET TOHUMAHUS POJM WH(OPMAIMOHHBIX PECYpPCOB, MH(OPMAIIMOHHBIX
IpoIeCCOB U MH(GOPMAIIMOHHBIX TEXHOJOTUH B YCIOBHUSIX IU(GPOBOM TpaHChHOpMaLuu
MHOTHUX cdep KU3HU COBPEMEHHOT0 OOIIIECTBa,

OCO3HAHME IIEHHOCTM HAyYHOM JEeATENbHOCTH, TOTOBHOCTh OCYILIECTBISATh
MIPOCKTHYIO U UCCIIEIOBATEIBCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIC.

9) 3MonMOHANBbHBII HHTEJJIEKT, MTPEAOoJararoimui ¢chopMUPOBAHHOCTD !

CaMOpPETryJUPOBAHUs], BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHHE MPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEICHUE, CIIOCOOHOCTh aAalTUPOBATHCS K AMOIIMOHATIBLHBIM
W3MEHEHHUSAM U MPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEM MOTHBAllUM, BKJIIOYAIOIIEH CTPEMJICHUE K JOCTHXKCHUIO LEJIH
W YCIIEXy, ONTUMH3M, HWHUIHATHBHOCTH, YMEHHE JEWCTBOBATH, MCXOJSl W3 CBOHX
BO3MOKHOCTEH,

SOMIIATUH, BKIIIOYAIOIIEH CIHOCOOHOCTH ITOHHMAaTh HOMOLMOHAIILHOE COCTOSIHHUE
IPYrHX, Y4YUTBIBATh €ro TMPHU OCYIICCTBICHUH KOMMYHHKAIIUHM, CIIOCOOHOCTH
K COUYBCTBUIO U CONIEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIFOYAIOIIUX CIOCOOHOCTh BBICTpAaWBaTh OTHOIICHUS
C IPYTUMH JIFOJAbMH, 3a00TUTHCSI, TIPOSIBIIATH HHTEPEC U pa3pemiaTh KOH(IUKTHL.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynbrare nzyuenus nHpopMaTUKU Ha YPOBHE CpPEeHETO 00Iero o0pa3oBaHus
y oOyuaronierocs Oyayr copMUpPOBaHBl METANPEIMETHBIE PE3yJIbTaThl, OTPA’KEHHbBIC
B YHHBEPCAIBbHBIX YYeOHBIX NEUCTBUAX, & UMECHHO — MO3HABATEIbHBIC YHUBEPCATHHBIC
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yueOHblE JIEUCTBUSI, KOMMYHHMKATHUBHBIE YHUBEpCaJbHble Yy4eOHbIE JCHCTBUA,
pEryIsITUBHBIE YHUBEpPCAIIbHbIEC YUeOHbIE JEHCTBUS, COBMECTHAS ACSATEIbHOCTD.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIC 1eHCTBUA
ba3oBble jJornueckue JeicTBHS .

CaMOCTOSTEIIBHO (hOPMYJUPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

YCTaHABJIMBATH CYIIECTBEHHBIM TPU3HAK WJIM OCHOBAHUS [IJI1 CpaBHEHHS,
KJIaccu(pUKaIuu U 0000IICHUS;

ONPENEIISITh LENH EeITEIbHOCTH, 3a/1aBaTh NapaMEeTPhl U KPUTEPUU UX TIOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSX;

pazpabaThiBaTh IIJIaH pEHICHUS MpoOJeMbl € YYETOM aHallh3a HUMEIOIINXCS
MAaTEPHAIBHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBBI B JI€ATEIBHOCTh, OILICHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LIEeJISIM, OLICHUBATh PUCKU MOCJICACTBUIN JIESITEIbHOCTH;

KOOPAMHUPOBATh U BBHITIOIHATH PabOTy B YCIOBHUSX pEaIbHOTO, BHUPTYaJIbHOIO
1 KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUICHHE TIPH PEIICHUHN KU3HEHHBIX TP O0OJIeM.

Bba3oBhbIe ucciaenoBarejabcKHe 1eHCTBHUA.

BJIAJIETh HaBbIKAMHU Yy4YEOHO-HCCIIEOBATEIIbCKOW UM TPOEKTHOM JESTEIbHOCTH,
HaBbIKaMH paspenieHus mpooiieM, CioCOOHOCTBI0 U TOTOBHOCTBIO K CAMOCTOSTEITLHOM Y
MOMCKY METOJIOB PEIICHHUS MPaKTUUECKUX 3a7ad, MPUMEHEHHUIO Pa3IUYHBIX METOJ0B
MMO3HAHMS,

OCYIIIECTBIISTh Pa3JIMUHbIC BUJIBI ACSATEIHHOCTH MO MOJTYYEHUIO HOBOT'O 3HAHUS, €T0
WHTEpOpeTaIuy, Tpeo0pa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYyaIlUsX,
B TOM YHCJIE MPU CO3JJaHUH YUEOHBIX U COIIUATLHBIX MPOEKTOB;

dbopMHpOBAaTh HAYYHBIA THUIl MBIIUJIEHUS, BJIAaJIeTh HAYYHOM TEPMUHOJOTHUEH,
KJIFOUE€BBIMU TOHSATUSMH U METOJIAMH,

CTaBUTH U POPMYIHPOBATh COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOMN IEATEIIBHOCTH
Y )KH3HEHHBIX CUTYaIUsX;

BBISIBJISITh TPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIU3UpPOBATh 3a/1a4y, BBIIBUTATh
TUNOTE3y €€ pelieH s, HAXOAUTh AprYMEHTHI JJI J0Ka3aTelIbCTBA CBOMX YTBEPIKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJTYYEHHBIE B XOJE PELICHUs 3aJaud pe3yNbTaTbl, KPUTUYECKH
OILICHUBATh UX JOCTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISTH 1IeJICHANIPABIICHHBIN MTOUCK MEPEHOCA CPEJICTB U CIIOCOOOB ICUCTBUS
B NMPOo(EeCCUOHATILHYIO CPENY;

YMETh TEPEHOCHUTh 3HAaHMUS B T[IO3HABATEIBHYI0 M TMPAKTUYECKYH0 00JacTu
KU3ZHEICATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001aCTEeH;
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BBIABUI'ATb HOBLIC UACH, IIPCAJIAraTb OPUIHHAJIBHBIC IIOAXO0OAbI U PCHICHUA, CTABUTDH
HpO6JIeMI>I " 3aa49M, JOIIYCKAIOIHEC aJIbTCPHATHUBHLIC PCIICHMA.

Pabora ¢ undopmanmeii:

BIIQJICTh HABBIKAMH IIOJYYCHHUS WHGOpPMAIMM W3 HCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYIIECTBIISITh TIOWCK, aHAJM3, CHUCTEMATHU3AlMI0 U HHTEPIPETAIHIO
nH(pOpMaIUK pa3IMYHbIX BUAOB B (OPM TIPEACTABICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX ¢opMarax ¢ y4éTOM HazHa4yeHUs HWH(OpMaru
U [IEJICBOM ayIUTOPUH, BBIOUPAsi ONTUMATBHYIO (hOpPMY IPEJCTABICHUS U BU3YyaIH3alUH;

OLICHWBATh JOCTOBEPHOCTH, JICTUTUMHOCTh HWH(MOpMaIuu, e€ COOTBETCTBUE
MIPABOBBIM M MOPAJIbHO-3THYECKUM HOpMaM;

WCIIOJIb30BaTh CPEICTBA MH(POPMAIIMOHHBIX M KOMM YHHKAITMOHHBIX TEXHOJOTHH
B pEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX  3a1ad
c coOmoneHneM TpeOOBaHWNM DJPrOHOMHMKH, TEXHUKH OE€30MacHOCTH, THUTHCHBI,
pecypcocOepeXeHrs, TPaBOBBIX MW OTHYECKUX HOPM, HOpM HHOOPMAIMOHHOMN
0€30MacHOCTH,

BJIaJICTh HAaBBIKAMH pPACIO3HABAHUS WM 3alIUThl WH(OpMaIuu, WHPOPMAIMOHHON
0€3011aCHOCTH JTUYHOCTH.

KoMMyHUKAaTHBHbIC YHHBEPCAJIbHbIC YYeOHBbIE TeCTBHS
Oo0menue:

OCYIIECTBJIATh KOMMYHHKAIIUU BO BCeX chepax KU3HH,

pacrio3HaBaTh  HeBepOalbHBIE  CPEICTBa  OOIIEHUsS, IOHHUMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, PACMIO3HABATH MPEANOCHIIKM KOHPIUKTHBIX CUTYAIlMi U CMT4aTh
KOH(DJIUKTHI;

BJIQJICTh pa3IMYHBIMU criocobaMu oOLIeHUs u B3aUMO/ICUCTBUA,
apryMEHTHUPOBAHHO BECTU AMAJIOr, yMETh CMArYaTh KOH(MIMKTHBIE CUTYAllNH,

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCIIOJIb30BAaHUEM S3bIKOBBIX
CPEACTB.

CoBMecTHAA JeATEJIbHOCTD.

MOHUMAaTh M MCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIWBUAYaJlbHOU
paboTHI;

BBIOMPATh TEMATHUKY U METObI COBMECTHBIX JEUCTBUM ¢ YIETOM OOIIUX HHTEPECOB
1 BO3MOKHOCTEHN Ka)KI0Ir'0 YjeHa KOJUICKTHUBA,

MIPUHUMATH 11€JTH COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh U KOOPIAUHUPOBATH
JIEUCTBUS T10 UX JJOCTHUKEHHUIO: COCTABIISITh IUIAH JICUCTBUH, pacpeieisiTh POJIH ¢ YUETOM
MHEHHI y4aCTHUKOB, OOCYX/IaTh Pe3yJIbTaThl COBMECTHOU pabOTHI,

OLICHMBATh KaueCTBO CBOETO BKJAJa M KaXKJOro y4aCTHUKAa KOMaHJbl B OOLIUH
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM,

npejjiaraTb HOBBIE  TPOEKTHI, OIEHHUBAaTh HAEHM C TO3UIMH  HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH,
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OCYHICCTBIEATh ITIOBUTHBHOC CTPATCIHMYCCKOC ITOBCACHHC B PA3JIMYHBIX CUTYyallUAX,
IIPOABJIATE TBOPYCCTBO U B006pa)KCHI/Ie, OBITH WHHUIIKMAaTHUBHBIM.

PeryasiTuBHbBIC YHHBEPCAJIbHbIE Y4eOHBbIC 1eHCTBUS
Camoopranm3zaums:

CaMOCTOSITEJIbHO  OCYILIECTBJISATh IIO3HABATEIIBHYIO JIESITEIBHOCTh,  BBISBISITH
npoOsieMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTEILHOM
NEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIBHO COCTAaBIIATh IUIAH pElIeHUs MPOOJIeMbl ¢ YU4ETOM HMMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPE/IIOY TCHUIH;

JIaBaTh OIIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKU Y4€OHOTO TIpeIMETa HA OCHOBE JIMYHBIX MPEINOYTECHUN;

JenaTh OCO3HAHHBIM BHIOOpP, ApPryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peIlIeHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (POPMUPOBAHUIO U TMPOSBICHUIO ITUPOKON SPYIUIIMU B Pa3HBIX
o0iacTsIX 3HAHWM, TOCTOSHHO TOBBIMIATH CBOM 00pa30BaTENbHBIA W KYIbTYPHBIN
YPOBEHB.

CaMOKOHTPOIB:

7aBaTh OIEHKY HOBBIM CHUTYyallUsM, BHOCUTh KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh HABBIKAMHU I103HABATEJIbHOM pe(dIeKCHM KaK OCO3HAHUS COBEPIIaeMbIX
JIEUCTBUM W MBICIIUTEIILHBIX MPOIECCOB, UX PE3YIhTATOB U OCHOBAHUM, HCIIOIH30BATH
puEMBI peIIeKCUU JIsl OIIEHKU CUTYallMH, BEIOOpA BEPHOTO PEIICHUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PEIICHHS IO UX CHUKEHHUIO;

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX [PU aHAIU3E PE3yIbTAaTOB IS TEIILHOCTH.

IIpuHsATHSA ceds U APYTHUX:
MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,;
MIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX ITPU AHAIIA3E PE3YJIbTATOB JEATEIBHOCTH;
MPU3HABATh CBOE MPaBO U MPABO JIPYTUX HA OLIUOKY;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MU C MO3UIUHU APYTOro YeJoBeKa.

IMPEAMETHBIE PE3YJIBTATbBI

B npornecce uzydenust kypca nundopmatuku yrinyonénHoro ypoBHs B 10 kiacce
oOy4aromumMucs OyayT JOCTUTHYTHI CJIEIYIOIINE TPEAMETHBIC PE3YIIbTATHI:

BJIAJICHUE TIPEICTABICHUAMH O POJIM MH(QOPMAIIMK U CBA3AHHBIX C HEW MPOIIECCOB
B MPUPOJC, TEXHUKE W OOIIECTBE, MOHATUAMH «HHPOpMALUL», «HUHGOPMAIMOHHBIN
MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHThl  CHCTEMbI»,  «CUCTEMHBIH  3(deKT»,
«MH(OpMAaIIMOHHAsA CUCTEMa», KCUCTEMA YIPABIICHUS;

BJIaJICHHE METOJaMU NoucKa nHpopmanuu B cetd HTEpHET, yMEHHE KPUTUUYECKU
OLIEHMBATh HH(OpPMALUIO, MOTYUEHHYIO U3 ceTH HTepHeT;
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YMEHHE XapaKTepU30BaTh OONbIINE JAHHbIE, IPUBOAUTH MPUMEPHI HICTOYHUKOB UX
MOJIYYEHHS W HAIpaBJICHUS MCIOJIb30BAaHUS, YMEHHE KIACCU(DHUIMPOBATH OCHOBHBIE
3aJlauu aHalM3a JaHHBIX (MPOTHO3MPOBaHUE, KIIACCUPUKAIWS, KIACTePHU3AIHs, aHAIIN3
OTKJIOHEHHUH), TIOHUMATh IOCJIEI0BATEILHOCTD PEIICHHS 3a/1a4 aHAJIM3a JaHHBIX: cOop
NEPBUYHBIX JAHHBIX, OYMCTKA M OL[CHKA KauyecTBa JaHHbBIX, BHIOOP W/WIN MOCTPOCHHE
MOJieNH, IpeoOpa3oBaHUE JAHHBIX, BHU3yalqu3allMsl JaHHbBIX, HMHTEpIpeTalus
pe3yIbTATOB,;

NOHMMAaHWE OCHOBHBIX MPUHIMIOB yCTpocTBA U (YHKUHOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX M MOOMJIBHBIX KOMIIBIOTEPOB, TEHJECHUUN pPa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBbIKaMU PabOThI C ONEPAIMOHHBIMU CUCTEMAMHU, OCHOBHBIMH BUAAMHU
IpPOrpaMMHOI0 oOecreueHus: JUid peleHus y4eOHbIX 3a7ady IO BBIOpaHHOM
creUaIn3allH;

HaJIM4YKe MPEICTABICHUN O KOMIIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM MUDE,
0 0a30BbIX NPHUHIMIAX OPraHu3alMu U (PYHKIMOHUPOBAHHUS KOMIIBIOTEPHBIX CETEH,
00 00IIMX MPUHIUIAX Pa3padOTKU U (PYHKIIMOHUPOBAHUS UHTEPHET-MPUIIOKEHUH

NOHMMaHuE yrpo3 HH(GOPMAIMOHHOM O€30MacHOCTH, HCMHOJIb30BAHUE METOJIOB
U CpeICTB IMPOTUBOACWUCTBUS OSTUM YIrpo3aM, cCOOJIIOJeHHEe Mep 0e30MacHOCTH,
NPEeJOTBPAIAIONIMX  HE3aKOHHOE  PAacClpOCTpaHEHHWE  NEPCOHAIBHBIX  JaHHBIX,
coOmoieHre  TpeOOBaHWUW  TEXHUKM OE30MacCHOCTH M TUTHEHBI TpH  pabore
C KOMIIBIOTEPAMHU M JIPYTUMHU KOMIIOHEHTaMHM IU(PPOBOTO OKPYKEHHUS, MOHUMaHUE
MIPABOBBIX OCHOB HCIIOJIB30BAaHUSI KOMIIBIOTEPHBIX NpOrpamMm, 0a3 JAaHHBIX U PabOTHI
B ceTu MHTEpHET;

NOHMMaHUE OCHOBHBIX MPUHLHUIIOB  JUCKPETH3aLUMU  PA3IMYHBIX  BHJIOB
uH(OpMALIMK, YMEHUE ONPENEATh HHPOPMALMOHHBIA 00bEM TEKCTOBBIX, rpaduuecKuX
U 3BYKOBBIX JaHHBIX MPHU 3a/JlaHHBIX MapaMeTpax AUCKPETU3aLUH, YMEHUE OIpPENesiTh
CPEIHIOI CKOpPOCTh NepeJauyd JaHHbIX, OLEHUBAaTh W3MEHEHHE BPEMEHU Nepeaadyu
IIPU U3MEHEHUU UH(POPMALIMOHHOTO 00bEMA TAHHBIX U XapaKTEPUCTHK KaHaja CBSI3H;

YMEHHE MCIOJIb30BaTh MPU PELICHUH 3a]1a4 CBOMCTBA MO3ULIMOHHON 3aIIUCH YHUCEI,
QJIFOPUTMa NOCTPOEHUS 3aIlMCH YHCIIA B MO3UIIMOHHON CUCTEME CUUCIICHHUS C 3aJaHHBbIM
OCHOBAaHMEM U IIOCTPOCHMSI 4YHMCJIa MO CTPOKE, COJAEpXKalled 3amuch 3TOro 4ucia
B MO3UIIMOHHOW CHUCTEME CYHCICHHUS C 3aJJaHHbIM OCHOBAaHHEM, YMEHHE BBIIOJHSTH
apu(pMeTHIeCKHe onepalyy B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHUE BBINOJHAThH MPeo0pa30BaHusl JIOTHUECKUX BbIPAXKEHUN, UCTIONb3Ys 3aKOHBI
anreOpbl  JIOTMKM, YMEHHE CTPOUTb JIOTMYECKOE BBIPAXKEHHE B JAU3bIOHKTHBHOMN
M KOHBIOHKTUBHOM HOpMaibHBIX (opMax IO 3aJaHHOM TabIuIEe WCTUHHOCTH,
UCCIEeI0BaTh 00J1aCTh UCTUHHOCTH BBICKA3bIBAHUS, COJIEPIKAILET0 TIEPEMEHHBIE, pellaTh
HECJIOXKHBIE JIOTUYECKUE YPAaBHEHUS U CUCTEMbI YPaBHEHMUI;

NOHUMaHHe 0Aa30BbIX AITOPUTMOB 00PAOOTKH YHUCIOBOW U TEKCTOBOM MH(pOpMALIH
(3amuch yKcen B MO3ULMOHHOM CUCTEME CUMCIEHUS, HAX0XKJIEHUE BCEX MPOCThIX YUCEN
B 33/IaHHOM JIMaIia30He, 00paboTKa MHOTOPA3PsIAHBIX LIEJIbIX YACEIT, aHAJIN3 CHMBOJIBHBIX
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CTPOK U JAPYI'MX), aITOPUTMOB ITOMCKA U COPTUPOBKH, YMEHHE ONMPEACIATh CIOKHOCTh
U3y4aeMbIX B Kypce 0a30BBIX aJlOPUTMOB (CYMMHPOBAaHHE OJJIEMEHTOB MacCHBa,
COPTHpPOBKA MacCHBa, IEPCOOPHBIC aJITOPUTMBI, JIBOHMYHBIA IOMCK) W IPUBOIMTH
MIPUMEPBI HECKOJIBKUX aJTOPUTMOB PA3HOU CIIOKHOCTH JJISI PEIISHHS OJTHOM 3a/1auu;

BJIaJICHUE YHUBEPCAJIbHBIM SI3bIKOM IPOrpaMMHUpPOBaHUs BRICOKOT0 ypoBHs (Python,
Java, C++, C#), mpencraBieHUSIMH O 0a30BBIX THIAX JAHHBIX M CTPYKTypaX JaHHBIX,
YMEHHUE HCIOJIB30BaTh OCHOBHBIE YIPABJISAIONINEG KOHCTPYKIIMHM, YMEHHE OCYIIECTBISTh
aHAJIM3 TIPEIJIOKCHHOW IMPOTPaAMMBI. ONPEICISITh PE3yJbTaThl PabOThI MPOrPaMMBbI
IpY 3aJaHHBIX MCXOJHBIX JIAHHBIX, OMNPEICNIATh, NPH KaKUX MCXOIHBIX JIaHHBIX
BO3MOXXHO TIOJIYYCHHE YKa3aHHBIX PE3YJIbTaTOB, BBIABIITH JAaHHBIC, KOTOPHIC MOTYT
npuBeCTM K omubke B paboTe mnporpammbl, (QOPMYAUMPOBATH MPEAJIOKECHUS
0 YIIYYIIEHUIO IPOTPAMMHOTO KOJIa;

YMEHHE  CO3[IaBaTh  CTPYKTYPHPOBaHHBIE  TEKCTOBbIC  JIOKYMEHTHI U
JEMOHCTPAIIMOHHBIC MaTepHalbl C MCIOJB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOrPaMMHBIX CPEJICTB M O0JIaYHBIX CEPBHCOB;

YMEHHUE HCIOJIb30BaTh JJCKTPOHHBIC TAONMIBI IS aHaIu3a, IMPEICTaBICHUS
U 00paOOTKM JaHHBIX (BKJIIOYAs BBIYMCIICHHE CYMMBbI, CPEIHET0 apu(METHUYECKOrO,
HanOOJIBIIIETO ¥ HAMMEHBIIIETO 3HAYEHUHN, PEIICHUE YpaBHEHUMH, BHIOOP ONTHUMAIBHOTO
pelleHus, MoAOOP JUHUHU TPEHa, pelICHUE 3a7a9 MPOTHO3UPOBAHUS).

B npornecce uzydenust kypca nndpopmaTuku yriyon€HHoro ypoBHs B 11 kiacce
oOy4armumMucs OyayT JOCTUTHYTHI CJIEIYIOIINE TPEAMETHBIC PE3YIIbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIE  KOJAbI, JOIMYCKAaIOIIME  OJHO3HAYHOE
JAEKOAMPOBaHUE COOOIIeHUI (MpepUKCHBIE KOJbI), UCIOIB30BaTh MPOCTEHINNE KOJBI,
KOTOpPbIE€ TO3BOJISIIOT OOHAPYKMBATh W HUCIPABISITh OMMOKU TPH Tepeaadye JaHHBIX,
CTPOUTH KOJ, OOECIEeUMBAOIINNA HAUMEHBIIYI0O BO3MOXKHYIO CpPEIHIO JUIMHY
COOOIIIEHUS] TIPU U3BECTHOM YaCTOTE CUMBOJIOB, MOSICHATH MPUHIUIIBEI pAa0OTHI TPOCTHIX
ANrOPUTMOB CKAaTUS TAHHBIX;

yYMEHHUE penaTh alrOPUTMUICCKHUE 3a/1a49H, CBSI3aHHBIC C aHATM30M TpadoB (3a1aun
MOCTPOCHHUS ONTUMAJIBHOTO IYTH MEXAY BepUIMHAMHU Ipada, onpeaeieHuss KOJM4ecTBa
PaNIMYHBIX MYTeH MEXAy BEpIIMHAMH OPHEHTHPOBAHHOTO AIMKJIMYECKOro rpada),
YMEHUE UCIIOIb30BaTh AEPEBHS MIPU aHAIN3E U MOCTPOCHUU KOJOB U JJI MPEICTABICHUS
apu(MeTHUeCKNX BBIPAKEHUHN, MPU PEUICHUU 3aJad TOUCKAa U COPTUPOBKH, yMEHHUE
CTPOUTH JEPEBO WIPHI IO 3aJaHHOMY aJITOPUTMY, pa3pabaTbiBaTh U OOOCHOBBIBATH
BBIMTPBIIIHYIO CTPATETUIO UTPHI;

YMEHHE pa3padaTbiBaTh U PEaJTU30BbIBATH B BUE MPOrpaMM 0a30BbIEe aJITOPUTMBI,
YMEHHUE UCIOJIb30BaTh B MPOrpaMMax JaHHBIE PA3JIMYHBIX TUIIOB C YUETOM OrpaHUYCHUN
Ha JMana3oH WX BO3MOXHBIX 3HAYEHUM, MPUMEHATh NPU PEUICHUM 3aAad CTPYKTYpbI
JaHHBIX (CIIMCKH, CIIOBAPH, CTEKH, OYEPE/IU, ICPEBbs), UCIOIb30BaTh 0A30BbIC OMEpAIHU
CO CTPYKTYpaMu JaHHBIX, IPUMEHSITh CTAaHAAPTHBIE U COOCTBEHHBIE MOANPOrPAMMBI 1151
00pabOTKM YHUCJIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK, UCIOJIL30BaTh MPHU pa3padOTKe
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nporpaMM  OMOJHMOTEKHM MOAMNPOrpaMM, 3HATh (PYHKIIMOHAJIbHBIE BO3MOXHOCTHU
MHCTPYMEHTANBHBIX CPEACTB Cpellbl pa3padOTKH, YMEHUE HCHOJIb30BaTh CPEACTBA
OTJIAJKU TporpaMM B Cpele MpOrpaMMUPOBAHUS, YMEHUE JOKYMEHTHUPOBAThb
MIPOrpamMMBbl,

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIAJICHUE OCHOBHBIMHU CBEICHHUSAMH O 0a3ax NaHHBIX, UX CTPYKType, CpeICTBax
CO3JIaHUsl M PabOThl C HUMH, YMCHHE HMCII0JIb30BaTh TAOJMWYHbIC (PENAIMOHHBIC) 0a3bl
JTaHHBIX (COCTaBIATH 3ampoChl B 0a3ax JAaHHBIX, BBIMOJHATH COPTHPOBKY M ITOMCK
3anuceil B 0a3e JAaHHBIX, HAMOJHATH pa3pabOTaHHYIO 0a3y JaHHBIX) U CIPABOYHBIC
CUCTEMBHI,

YMEHUE HCIONb30BaTh KOMITBIOTEPHO-MAaTEMAaTUUECKUE MOJEIU JUIsl aHajau3a
O0OBEKTOB M TMPOIECCOB: (HOpMyIHpOBaTh 1eIb MOJEIUPOBAHUS, BBIMOIHATH aHAIU3
pEe3yAbTaTOB, MOJYUYEHHBIX B XOJI€ MOJCIHPOBAHUS, OLIEHUBATH COOTBETCTBUE MOJCIH
MOJEIUPYEMOMY OOBEKTY HWIIM MPOLECCY, MPEICTABIATh PE3yJbTaThl MOJIECTUPOBAHUS
B HArJIsiTHOM BHJIE;

yMEHUE OpraHU30BBIBAThH JUYHOE uH(pOpMaOHHOE MIPOCTPAHCTBO
C UCIOJIb30BAHMEM PAa3NIMYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTUW, TMOHUMAHUE
BO3MOXXHOCTEH  HU(POBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  yCIYyr,  IUGPOBBIX
00pa3oBaTEJIbHBIX CEPBUCOB;

MOHUMAaHNE OCHOBHBIX NPUHIMIIOB pPaOOThl, BO3MOXXHOCTEH W OTpPaHUYCHHUS
MPUMEHEHUS TEXHOJIOTUN MCKYCCTBEHHOTO MHTEIIEKTA B PA3IMYHBIX 00JIACTIX, HATMYUE
NPEJICTABICHU O Kpyre pellaeMbIX 3ajad MalIuHHOrO oO0ydeHHs (pacrio3HaBaHMS,
KJIacCH(PUKAIIMKM W TPOTHO3UPOBAHUS) HAIMYUE MPEICTaBACHHA 00 HCIOJIb30BAHUM
MH()OPMAIIMOHHBIX TEXHOJIOTUN B pa3IMYHBIX MTPOdecCuOHAIBHBIX cepax.
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IIporpammHoOe copepxanue

OCHOBHI)IC BUBI ACATCIIBHOCTH
oOyuarommxcs

Pa3gen 1. IudgpoBast rpaMoOTHOCTH

11

KommproTep —
YHHUBEpCAJIbHOE
YCTPOHCTBO 00pabOTKH
JTAaHHBIX

6

TpeOGoBaHU TeXHUKH OE30IaCHOCTH U
TUTHEHBI IPU paboTe ¢ KOMITBIOTEpaMU
U IPYTUMH KOMITOHEHTaMH U POBOTO
OKPY)KCHUS.

IpuHIMITEL paOOTH KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM. APXUTEKTypa
(don Hetimana. I'apsapockas
apxumexmypa. ABTOMaTHYECKOE
BBITIOJTHEHUE MPOTPAMMBI IPOIECCOPOM.
OnepaTuBHAs, MOCTOSTHHAS U
JonaroBpeMeHHast maMsath. OOMeH
JTAHHBIMH C TTOMOIIIBFO IIIHH.
KoHTpoIuiepsl BHEIIHUX YCTPOUCTB.
IIpsimoit nocTyn K namsTH.

OCHOBHBIC TCHACHINH Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA.

AHanM3MpoBaTh YCIOBUS
UCIIONB30BAaHUS KOMIIBIOTEPA M IPYTHX
JIOCTYITHBIX KOMIIOHEHTOB I (pOBOTO
OKpYXKEHUS ¢ TOUKH 3peHHUs TpeOoBaHUi
TeXHHUKH 0€30IaCHOCTH U TUTHEHBI.
OnuceIBaTh COCTaBHbBIE YaCTH

U TIPUHIUIIBI pabOTHI KOMIIBIOTEPOB,
MOOWIIBHBIX YCTPOHCTB, KOMIIBIOTEPHBIX
CHCTEM.

XapakTepru30BaTh KOMITBIOTEPHI Pa3HBIX
MOKOJICHUH.

Hckats B cetn IHTEpHET HHpOPMAIIHIO
00 OTEUEeCTBEHHBIX CIICINAIICTAX,
BHECIINX BKIJIAJ B Pa3BUTHE
BBIYHCIUTEIFHON TEXHUKH.

IIpuBoaUTE IPUMEDBI,

1 Kypcusom B cofiepsKaHiy TEMATHIECKOTO MIAHMPOBAHHS BBIIENSETCS MaTEpUal, KOTOPBIi He SBJISETCS 0053aTeNbHbBIM TIPU H3ydEHHH U HE BXOJIUT B COJIEpKaHUE IPOMEKYTOIHOM M
MTOrOBOI ATTECTALUK 110 IIPEIMETY.
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[NapaiienbHbIC BEIYUCICHHS.
MHOTO0IpOIecCcOopHBIC CHCTEMBI.
Cynepkommnbiotepsl. Pacripenenénnpie
BBIYHCIIUTENBHBIE CUCTEMBI B 00paboTka
OONBIINX JaHHBIX. MOOMIBHBIC
IU(pPOBBIC YCTPOWCTBA U HX POJIb

B KOMMYHHUKaNHsAX. BetpoeHHbIE
KOMITBIOTEPHI. MUKPOKOHTPOJUIEPHIL.
Po00TH3MpOBaHHBIC TPOM3BOICTBA

MOJTBEPXKAAIOLIIE TEHACHLUU Pa3BUTHS
BBIUMCIIUTEIIHON TEXHUKH.

[osicHATE CYIIHOCTD MapauieabHbBIX
BbluucieHuil. [IpuBoauTs npuMepsl
3a/1a4, JUIsl peLeHs] KOTOPbIX
IIPUMEHSIOTCS CYIIEPKOMIIbIOTEPHBIE
TEXHOJIOTUH WJIH TEXHOJIOTUHI
pacnpeen€HHBIX BRIYUCICHHH.
XapakTepr30BaTh POOOTH3UPOBAHHBIE
MPOU3BOJICTBA, MOOUJIbHBIE I (POBHIE
YCTpOMCTBA U UX POJIb B KOMM YHUKALMAX

1.2

[Iporpammuoe
obecrieyeHHne

[IporpammHOe obecrieueHne
KOMITBIOTEPOB M KOMIIBIOTEPHBIX
cucteM. Buasr mporpaMmMHOTO
obecrieueHns U UX Ha3HAYCHHUE.
OcobeHHOCTH TTPOrPaMMHOTO
obecreuyeHns: MOOWIIBHBIX YCTPOMCTB.
[NapamiensHOE TPOrpaMMHUPOBAHHE.
CucteMHOe POrpaMMHOE 00eCIICUCHHE.
OrnepanuoHHBIC CUCTEMBI. Y THITUTEHI.
HpaiiBepsr ycrpoiicts. UHcTamisms

1 IEUHCTAIULAIHSA IPOTPaMMHOTO
obecrieueHHsI.

®aiinoBbie cucTemsl. [IpuHIMIIBI
pa3MeIIeHNs 1 IMEHOBaHHS (aiiioB

B nonroBpeMeHHON namstu. [11abaoHbt
JUTSL ONMcaHust Tpymi (aiios.

Paborath ¢ rpadmaeckum uHTEphEHcoM
omneparonnoit cucrtemsl (OC),
CTaHIAPTHBIMH U CJIY)KEOHBIMH
MPUIOKCHUAMHE, (DaiIOBBIMU
MEHEDKEPaMH.

COOTHOCUTH BUJIBI JTUIICH3U I

HAa UCTIOJIb30BAHUE TPOrPAMMHOTO
obecriedeHus U MOPSIOK ero
HCIIOB30BAHUS U PACTIPOCTPAHEHUSL.
IIpuBOAKMTE IPUMEPHI TPOIPHETAPHOTO
¥ CBOOOJTHOTO MTPOTPAaMMHOTO
obecrieyeHus, peJHA3HAYSHHOTO

JUTSL peLlIeHHsI OJIHUX U TEX JKe 3a/1ad.
HasbIBaTh OCHOBHBIC IPABOHAPYIICHUS,
HMMEIOIINE MECTO B 00JIacTu
HCIIONIb30BAHUS TPOTPAMMHOIO
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3akoHOIaTENLCTBO Poccuiickoit
®denepanuu B 00JIACTH MPOTPaMMHOTO
obecrieuenns. JIneH3npoBaHUe
MIPOrPaAaMMHOTO 00ECTICYeHHS U
nudpoBeIX pecypcos. [IpompueTtaproe u
CBOOOJIHOE TpOrpaMMHOE 00OecIIeueHHeE.
KoMmMmepueckoe 1 HEKOMMEpUYECKOe
HCTIOIH30BAHHUE TIPOTPAMMHOTO
obecrieueHns 1 IH(POBBIX PECYPCOB.
OTBETCTBEHHOCTb, yCTAHABINBACMAas
3aKOHOIATeILCTBOM Poccuiickoit
denepanuu 3a HEMPaABOMEPHOE
HCTIOIH30BAHHUE TIPOTPAMMHOTO
obecrieueHns U NU(PPOBBIX PECYPCOB

obecrieueHus!, 1 OTBETCTBEHHOCTD
3a HHX, MPEAYCMOTPEHHYIO
3aKOHOIaTeILCTBOM PD.
Ilpaxmuueckue padomot
1. Uncmannsyus u Oeuncmanisayus
npozpamm

1.

1.3. | KomnbloTepHbie ceTn

IpyHIHUIIB TOCTPOCHNUS | aNapaTHbIC
KOMITOHEHTHI KOMIIBIOTEPHBIX CETeil.
Ceresble npoTokoiibl. Cetb HTEpHET.
Anpecanus B cetu MHTEpHET.
Iporokosst creka TCP/IP.

Cucrema JOMEHHBIX UMEH.
Paznenenue IP-cetu Ha moacetn

C ITOMOIIBIO Macok nozcereil. CeTeBoe
aaMmuHucTtpupoBanue. [lonyyenue
JTAHHBIX O CETEBBIX HACTpoiikax
xommnbroTepa. [IpoBepka Hanu4us CBA3U

IosicHATH NPUHIUIIBI IOCTPOCHHUS
KOMIIBIOTEPHBIX CETEMH.

BrraBiaTs ob1miee u pazmadus

B OpraHU3al1y JOKAJIbHBIX U

r00aIbHBIX KOMITBIOTCPHBIX CETCH.

[IpUBOANTE TIPUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpenenéHHbIMU

(QYHKIUSIMH.
Hcnons30BaTh MacKH IOACETEH

Ut pazouenus IP-cetn Ha mozceTH.

[IpumeHATs IpOrpamMMHOE

penmaraeMbIii B porpaMme o HHPOPMATHKE IepedeHb TPAKTHYECKHX PaboT ABIIAETCS PEKOMEHATENBHBIM, YIUTENb AeTacT BEIOOP NPOBEICHHS IPAKTHYECKHX paboT.
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¢ y3sioM ceTd. Onpeienienie MapupyTa
JBHKEHHS TIAKETOB.

Bupner nesitensHoCcTH B cetn MHTEpHET.
Cepaucsl HTepHeTa.
I'eonHdpopManOHHBIE CHCTEMBI.
I'eonokaIoHHbIE CEPBHUCH PEATBHOTO
BpeMeHH (HarpuMep, JOKalus
MOOMIIEHBIX TeNe()OHOB, ONpeesICHHE
3arpy)KeHHOCTH aBTOMAarucTpaieii),
HWHTEPHET-TOPTOBIIs,, OPOHHPOBAHHUE
OWJICTOB U TOCTUHHII.
l'ocynapcTBeHHBIE AIIEKTPOHHBIE
cepBuCHI 1 yciyru. ConuanbHbIe CETH —
OpraHu3alKs KOJUICKTUBHOTO
B3aMMOJICUCTBHUSI U OOMEHA TaHHBIMH.
CeTeBoii ITHKET: TpaBuIIa MOBEICHHS
B knbeprpoctpancTse. [Ipodmema
MOJIMHHOCTH MOTY4SHHOM
nHpopmarmn. OTKpPHITEIE
00pa3oBaTeNbHBIC PECYPCHI

obecriedeHue AJis MPOBEPKU
paboToCIIOCOOHOCTH CETH.
Ilpakmuueckue pabomur:

1. Cemesoe aomunucmpuposanue

1.4

Wudpopmarronnas
0e30MacHOCTh

TeXHOreHHBIC U SKOHOMHYECKHUE
YIPO3bl, CBSI3aHHBIE C UCIIOIB30BAHHEM
HH(OPMAIIOHHO-KOMM YHUKAIIMOHHBIX
TexHoJoruit. O0mue mpoodaeMbl 3alUTHI
HHpOPMAIMH ¥ HHPOPMATHOHHOM
Oe3omacHocTH. CpencTBa 3aLuThl
nHpopMaIu B KOMITbIOTEpAX,

XapakTepu30BaTh CYIIHOCTb HOHATHH
«uHpopMaIoHHast 0€301aCHOCTDY,
«3amuTa nHHOpMAITIH.
®dopmynpoBaTh OCHOBHBIC ITPaBHIIA
HH(POPMAIIMOHHON 0€30IMaCHOCTH.
AHanM3upoBaTh 3aKOHOATENBHYIO
6a3y, Kacarouryocsi HHpOPMAIHOHHOH
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KOMITBIOTEPHBIX CETSX

1 aBTOMAaTH3HPOBAHHBIX
nH(OPMAIIMOHHBIX CHCTEMAX.
IIpaBoBoe obecnieuenne
nH(OPMAIIMOHHON 0€30MaCHOCTH.
Dnexmponnas yugposas noonuce,
cepmuuyuposanuvle caimol u
00KyMeHmbl.

IIpenorBpaienue
HECAHKIIMOHIPOBAHHOTO JIOCTYIIa

K JTMIHOH KOH(pHICHIINATFHON
nHGOPMAIMH, XpaHsIIeHcs

Ha [IepCOHAILHOM KOMIIBIOTEPE,
MOOMIIBHBIX YCTPOUCTBAX.
BpemonocHoe mporpaMMHOE
obecrieueHne 1 croco0s! 00PEOBI ¢ HAM.
AHTHBHPYCHBIE IPOTPaMMBI.
Opranun3zanus JMYHOTO apXHUBa
nHdopmarmu. PezepBHOE KOMpOBaHUE.
[MaponbHas 3ammuTa apxuBa.
[MIndpposanue naHHBIX. CHMMETPUYHBIC
U HECUMMETPHUYHbIC U(PHI.

In¢psr mpocToii 3aMeHEHI.

Mudp Lesaps. [Hnpp Buxenepa.
Anroputm mugposanus RSA.
Cmeeanoepagus

6e30MacHOCTH.

ITpuMeHsATH cpeCcTBa 3aLUTEI
nHpOopManuu: GpaHAMaydPH,
AQHTHUBUPYCHBIE IPOrPaMMBI,
MapoNUpPOBaHUE U apXUBUPOBAaHUE,
mudpoBaHue.

[IpenoTBpamiats
HECaHKIIMOHUPOBAHHBIN TOCTYII
K JINIHOHN KOH(HUICHIINATHHOMI
nHGOpMAIINH, XpaHsIIEHCs

Ha NePCOHAIBHOM KOMIIBIOTEPE,
MOOMIIBHBIX YCTPOHCTBAX.
Ilpakmuueckue pabomur:

1. AnmueupycHuvle npoepammul.
2. lllughposanue oanmwix

Hroro no pazgeny

24

27



DenepanbHas pabouas nporpamma | UHdopmartika. 10-11 kiaccs (yriyOnEHHBIN ypOBEHB)

Pa3nen 2. TeopeTnueckne ocHOBBI HHPOPMATUKHI

2.1

IIpencraBnenue
nHpOpMaIUU
B KOMIIBIOTEpE

19

HNudopmanus, 1aHHBIE U 3HAHNUS.
HudopmanroHHbIE IPOLECCH

B MIPUPOJIC, TEXHUKE U OOIIECTBE.
HemnpepbiBHBIE U TUCKPETHBIC
BENMYUHBI U CUTHAIIBL. Heo0X0mMMoCTh
JTUCKpETU3auy nH}popMaIuu,
MpeIHa3HAYeHHOU I XpaHeHus,
nepeayn 1 00pabOTKH B U POBBIX
CUCTEMaX.

JIBonyHOE KOMPOBaHUE.
PaBHOMEpHBIE ¥ HEPAaBHOMEPHBIE KOJIBI.
JlexonupoBaHue COOOIIECHUH,
3aMMCaHHBIX C TOMOIIBIO
HEpaBHOMEPHBIX KOJOB. YcioBue daHo.
ITocTpoenue ogHO3HAYHO
JIEKOJTUPYEMBIX KOJIOB C TIOMOIIBIO
nepesa. I pagh An.A. Mapkosa. EnuHULIBI
M3MEpEHHs KOJIMYecTBa HH()OPMAIIUH.
AuhaBUTHBIN TOAXOJ K OLICHKE
KOJIMYecTBa HH()OPMAaIIHH.

Cuctemsl cuncnenns. Pa3sépryras
3aMKCh LENbIX U JPOOHBIX YHCE

B ITO3UIIMOHHON CHCTEME CUMCIICHUSI.
CBoiicTBa MO3UIIMOHHOM 3aIMCH YHCTA!
KOJIMYECTBO LU(P B 3aIKCH, IPU3HAK
JIEJIMMOCTH YMCJIa HA OCHOBaHUE

[losicHATE CyITHOCTD MOHATUI
«HH(POPMAIHS», TAHHBIC», «3HAHUIY.
Pemats 3a1aun Ha U3MepeHue
nHpOpMaNHH, 3aKII0YEHHOM B TEKCTE,
C TTO3UIKH aJI(PaBUTHOTO MOIX0A

(B IPEIIOIOKEHNN O PAaBHOH
BEPOSATHOCTH TOSIBIICHUSI CAMBOJIOB

B TEKCTE).

[NosicHATH HEOOXOAUMOCTD U CYITHOCTD
JIUCKPETU3AIUH TIPU XPaHCHUH,
nepenave 1 00pabOTKe TaHHBIX

C TIOMOILBIO0 KOMIIBIOTEPOB.
[IpuBOANTE IPUMEPHI pABHOMEPHBIX

1 HEpaBHOMEPHBIX K010B. KonupoBaTh
U IEKOJJUPOBATh COOOIICHUS

C MCIIOJb30BaHNEM PaBHOMEPHBIX

Y HEpaBHOMEPHBIX KOJIOB.

Crpouts npeduKCHbIC KOMIBIL.
Knaccuduuupopats cucteMsl
CUMCIICHUSL.

BrInonHsATE cpaBHEHUE YKCET,
3aMUCaHHBIX B IBONYHOM,
BOCBMEPHYHOMN U IIeCTHAALATEPUIHOMN
CUCTEMAaX CUUCIICHHUS.

OcCylIeCTBIATh EPEBOJ] UUCET MEXKAY
JIBOMYHOM, BOCbMEPUUHOMN
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CUCTEMbI CYUCIICHUS. ANTOPUTM
TIepeBoa Meyoro yncia u3 P-nyroi
CHCTEMBI CYHCIICHHS B ACCATHIHYIO.
AJNTOPUTM TIepeBOa KOHEUHOU P-mdaHoi
JIpoOH B NECATHYHYIO. AJITOPHTM
MepeBoia LEJIOro YUciia U3 1eCATUUHOM
CHCTEMBI CUHCIECHHS B P-IaHyto.
IepeBox KOHEUHOI NecATHIHON Tpodn
B P-munyto. /[Bondnas, BocbMepHyHas
1 IIECTHAATePUIHAS CHCTEMBI
CUHUCIICHHUS, CBSI3b MEX/Y HUMM.
ApudmeTndecKue orneparuu

B [TO3ULIMOHHBIX CUCTEMAaX CUUCICHHUS.
Tpouunas ypasHoseuwiennasn cucmema
cuucaenus. J6ouyHo-oecamuunas
cucmema cuUcCIeHus.

Koauposanue TekctoB. Koguposka
ASCII. OarobaiTHBIC KOTUPOBKH.
Crangaptr UNICODE.

Konuposka UTF-8. Onpenenenue
HH(POPMAIIMOHHOTO 00bEMA TEKCTOBBIX
COOOIICHHUT.

Konuposanue uzobpaxkenuit. Onenka
HHPOPMAIIMOHHOTO 00bEMa
rpadMueCcKUX TaHHBIX MPU 3a1aHHBIX
pa3pemeHny 1 rTyOrHe KOJHPOBAHUS
usera. l{BetoBbie Mogenu. BexkTtopHoe

U LIECTHA/IIATEPUIHON CUCTEMaMH
CUHCIICHHUS.

BEINOTHATE CIIOKEHNE 1 BHIYUTAHHE
qHCel, 3alMCAHHbIX B JIBOWYHOH,
BOCBMEPHYHOI U IIECTHAAATCPHIHON
CHCTeMaX CUHCIICHUS.

OcCyIIeCTBIATh KOMUPOBAHNE TEKCTOBOM
UH()OPMALHUHU C TOMOIIBIO
KOJMPOBOYHBIX TAOIIHII.

Omnpenensats HHOOPMAIMOHHBIH 00BEM
TEKCTOBBIX COOOIICHHI B Pa3HbIX
KOJIPOBKAX.

Boruncaars pasmMep UBETOBOM MAIUTPbL
0 3Ha4€HHI0 OUTOBOM IITyOMHBI IIBETA.
Omnpenensits pazMepsl rpaguIecKux
(aiisIoB NpH U3BECTHBIX pa3pelieHHN 1
TIIyOUHE KOJMPOBAaHUsI [IBETA.
Brraucnate HHPOPMAIMOHHEIH 00BEM
1 (poBoOI 3BYKO3AITUCH 10 HaCTOTE
JMCKPETH3alNH, TITyOUHE KOANPOBaHUS
Y BPEMEHH 3aIHCH.

IlIpakmuueckue pabomoi:

1. Juckpemusayus epapuyeckoii
uHGopmayuu.

2. [luckpemuzayus 36yK0601ii
ungopmayuu
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konupoBanue. @opmarsl rpaduueckux
¢aitnos. TpéxmepHas rpaduka.
®paxTanpHas rpaduKa.

Konuposanue 3Byka. Orenka
nH(pOpMaIIMOHHOTO 00BEMa 3BYKOBBIX
JIaHHBIX IIPU 33JaHHBIX YacTOTE
JMCKPETU3AIUH U Pa3psTHOCTH
KOJIUPOBAHHS

2.2

OCHOBBI anreOps!
JIOTHKA

14

Anrebpa noruku. [TousTHEe
BBICKa3bIBaHUs. BricKa3bIBaTeIbHbIE
¢dopmer (npenukatel). KBaHTOPBI
CYIIIECTBOBAHMS M BCEOONTHOCTH.
Jlornueckue oneparun. TaOmuITbI
HUCTUHHOCTH. JIOrHuecKne BBIpaKeHHUSI.
Jloruveckue TOXKIECTBA.
Jloka3aTeabCTBO JIOTHYECKUX TOXKICCTB
C TIOMOIIBIO TaOJIUIl HCTHHHOCTH.
Jlorngeckue omepary 1 onepanuu
HaJ{ MHOXKECTBAMHU.

3aKOHBI aNTeOPBI IOTUKH.
DKBHBaJICHTHBIC IIPEOOPa30BaHUS
JOTHYeCKUX BeIpakeHUH. Jlornaeckue
YpaBHEHUS U CHCTEMBI YpPaBHEHHI.
Jlornueckne QyHKIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTHIECKUX
(YHKITNHA OT KOJTMYECTBA apryMEHTOB.
[osHBIE CHCTEMBI TOTHYECKUX

[IpuBOAUTE IPUMEPHI SIIEMEHTAPHBIX

M COCTaBHBIX BBICKa3bIBAaHHH.

Paznmuuate BRICKa3BIBAaHUA U NIPETUKATHI.
YcTaHaBIMBATh CBSA3b MEXKIY alnreOpoi
JIOTHKH U TEOpPHUE MHOXKECTB.
BEIUUCTSATE 3HAUCHHS JIOTHIECKUX
BBIPAXEHUI! C JIOTHYECKIMU
ornepanusIMi KOHBIOHKIINY,
JU3BIOHKIUY, HHBEPCUH, UMILTUKAIINY,
SKBUBAJICHITHH.

[IpoBonnTE aHATN3 TaOIUIl HCTHHHOCTH.
CtpouTh TabJIUIBI UCTHHHOCTH
JIOTUYECKUX BbIPAXKECHUH.
OcCymecTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHus JOTMIECKUX
BBIPAXXCHUH C MCIIOIH30BAaHHEM 3aKOHOB
anreOpsl JIOTHKH.

OcCymecTBIATh TOCTPOCHHE
JIOTUYECKOTO BBIPAKCHHS C TAHHOU
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(b yHKIHIA.

Kanonudeckue GopMbI TOTHIECKUX
BbIpakeHUH. CoBEpILIECHHBIE
JU3BIOHKTUBHBIC U KOHBIOHKTUBHBIC
HOpMAaJIbHBIE (DOPMBI, alTOPUTMBI X
MMOCTPOEHHUSI 1O TaOJIHIE UCTHHHOCTH.
Jlornueckue 3J€MEHTHI B COCTaBe
kommbioTepa. Tpurrep. CymmaTtop.
MHoropa3psiiHbIil CyMMaTop.
ITocTpoenue cxeM Ha JTOTHYECKUX
3JIEMEHTaX T10 3aJaHHOMY JIOTHYECKOMY
BBIPAYKCHHUIO. 3aIHCh JIOTHYECKOTO
BBIPaYKEHHUS 110 JIOTHYIECKOH cxeme.
Mukpocxemvr u mexHono2us ux
npoussoocmea

TaOIHIEH ICTHHHOCTH U €r0
YIIpOIIEHHE.

Perrate mpocTeie ormyeckue
YpaBHCHUS H CHCTEMBI YPaBHEHHI.
XapakTepu30BaTh JOTHIECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[losicHATE yCTpOHCTBO CyMMaTOpa

Y TpUTTEpA.

3anuchIBaTh JJOTHYECKOE BBIPAKEHHE
I10 JIOTUYECKOI cXxeMe.

CTpouTh CXeMBbI Ha JIOTHYECKUX
9JIeMEHTaX IO 3aJJaHHOMY JIOTHYECKOM Y
BBIPAXXCHUIO.

Ilpakmuueckue pabomur:

1. Ilocmpoenue u ananuz mabauy
UCTUHHOCIU 8 MAOTUYHOM Npoyeccope

2.3

KomnerorepHas
apudmernka

[IpencraBneHne HeIbIX YMUCET B TAMITH
KoMIbioTepa. OrpaHNYeHHOCTD
Jyara3oHa Yyucel Npu OrpaHuYeHUH
KojnyecTBa pa3psaos. [lepenonnenue
paspsinHoiil ceTku. be33HakoBbie U
3HAKOBBIC JAaHHbIC. 3HAKOBEIN OUT.
JIBOMYHBII JOMOJHUTEIBHBIN KO
OTPHLIATEJIbHBIX YHCEIL.

[ToOuTOBBIE TOTHUECKHE OTIEPALINH.
Jloruueckuii, apupMETHICCKUH U
nukiuaeckuii capuru. [upposanue

[NoyuaTh BHyTpEeHHEE NPEICTABICHUE
LEJBIX ¥ BEIIECTBCHHBIX YHCEI

B MaMSTH KOMITBIOTEPA; ONPENENITh
10 BHYTPEHHEMY KOy 3HAYE€HHE YHCIIA.
XapakTepu3oBarh 0€33HAKOBBIE U
3HAKOBBIC TAaHHBIC.

[NosicCHATP TOPSAIOK BHITIOTHEHHS
apu(pMETUICCKUX ONEPAIHi C IETBIMU
1 BEUICCTBCHHBIMHU YUCIIAMHA

B TIpOIIECCOpe.

[TpuMeHATh MOOUTOBBIC IOTHYCCKHE
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C TIOMOIIBI0 TOOUTOBOH Omeparyu
«uckirovaromee UIN».

IIpencraBneHre BEeMECTBEHHBIX YHCEI

B MaMSITH KOMITbIOTEpa. 3HayaIas 4acth
U NOpsIoK uKcia. Jluana3oH 3HaueHui
BEIIeCTBEHHBIX uncel. [IpobGmeMsr
XpaHECHHS BEMICCTBEHHBIX YUCEI,
CBSI3aHHBIE C OTpaHHYEHHEM KOJIMYEeCTBa
pa3ps10B. BeinonaHeHue onepanuii

C BEILIECTBEHHBIMH YUCIIAMH,
HaKOIUJIEHHE OINOOK MPH BEIYHUCICHUSIX

OIepAaIIHH.
XapakTepu30BaTh MPEACTABICHHE

U XpaHEHHUE B TAMATH KOMIBIOTEPa
BEIIECTBEHHBIX YHCEIL.

[NosicCHATH TPUYMHBI HAKOILICHUS
OLIMOOK NPU BBIYMCICHHUAX

C BEIICCTBCHHBIMHU YUCIIAMHU.
Ilpakmuueckue pabomor:

1. M3yuenue nopaspsaono2o MauuHHo20o
npeocmasneHus Yeabix U 6eujecmeeHnblx
yucen

Hroro no pazgeny

40

Pa3nea 3. ANropuT™Mbl M MPOrpaMMup OBaHue

3.1

Bsenenue
B IPOrpaMMHPOBaHUE

16

OrmpeneneHre BO3MOXHBIX PE3yJIbTATOB
paboThI MPOCTEHIINX aNrOPUTMOB
YIPaBJICHUS UCTIONHHUTEISIMA U
BBIYHCIIUTEIIBHBIX AITOPUTMOB.
OrmpezieneHre NCXOAHBIX JaHHBIX,

IIPY KOTOPBIX aJITOPUTM MOXKET AaTh
TpeOyeMBIi pe3ysbTar.

OTanbl penieHus 3a1a4 Ha KOMITBIOTepe.
HHCTpyMEHTAIIbHBIC CPENCTBA:
TPaHCIIATOP, OTIATYHK,
npoduupoBumK. KoMmusims

U HHTEPIpEeTaLys IIPOTPaMM.
BupTyanbHble MaIlIUHBL.
WHTerpupoBaHHas cpesa pa3paboTKH.

BBIICHATE pe3yabTaT paboThl
aJIrOpUTMA JUJIs1 UCTIOJIHUTENS

IIPY 33JaHHBIX UCXOIHBIX TaHHBIX,
OIPENENATh BO3MOKHBIE HCXO/IHBIE
JIaHHBIE JUJIS1 U3BECTHOTO PE3yibTaTa.
IIpuBOAXUTE IPUMEPHI ANTOPUTMOB,
coJeprKalluX I0CIEe10BaTeIIbHBIE,
BETBAILKECS U UUKINYECKHE CTPYKTYPBI.
AHanu3upoBaTh HUKINYECKHE
aJTOPUTMBI [l HCIIOJHUTES.
BrlnensaTs sTansl penieHus 3agaqu
Ha KOMIIBIOTEPE.

IosicCHATB CYITHOCTB BBIAENEHHBIX
JTAIloB.
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MeToabl OTJIA/IKU TIPOTPAMM.
Hcnonp3oBaHne TpacCHPOBOYHBIX
a6, OTinagoYHbIi BEIBOI,.
[NomaroBoe BHIMOJHEHHE TPOTPAMMBI.
Touku octanosa. IIpocmoTp 3HaYeHUI
NIePEMEHHBIX.

SI3b1k mporpammupoBanus (Python,
Java, C++, C#). Tums! 1aHHBIX:
LIEJIOYUCIICHHbIC, BELIECTBEHHBIE,
CHMBOJIBHBIE, JIOTHYECKHe. BeTBineHus.

CnoxHsle ycnoBus. LIMKIIBI ¢ yCIIOBHEM.

I{uKITBI 1O IEPEMEHHOM.
B3aumo3aMeHsaeMOCTh pa3IudHbIX
BHJIOB IIMKJIOB. IHBapuaHT KA.
CocraBneHne UKIIA ¢ UCTIOIb30BaHHEM
3apaHee ONpeJeIEHHOr0 NHBapHaHTa
LUKIIA.

JIOKyMEHTHPOBaHUE NIPOrPAMM.
Hcnonb3oBaHue KOMMEHTapUEB.
INoaroroska onucanust NporpaMMsl

U MHCTPYKIUH JUIS TIOJIb30BATES.
AnroputMbl 00pabOTKH HATYPAIBHBIX
YHCel, 3aIIMCAaHHBIX B TO3UITHOHHBIX
CHCTeMax CUMCIICHHs: pa3OueHue
3aIMCH YHCIIA HA OTAENBHbIE IH(PHI,
HAaXO0XJICHHE CYMMBbI U MPOU3BEACHUS
mudp, HAXOXKICHNE MaKCUMAaIbHON

OTiaxuBaTh MPOrpaMMBbl C TIOMOLIBIO
TPacCHPOBOYHBIX TaONIHUI

U C HCIIOJIB30BAaHUEM BO3MOXKHOCTEH
OTJIa{4MKa CPe/ibl IPOrPaMMHUPOBAHUSL.
CocTaBaiTh JOKYMEHTALUIO

Ha IpOrpammy.

Pa3pabarsiBaTh 1 peaM30BbIBATH

Ha 513bIKE NPOrpaMMHPOBaHUS
ANTOPUTMBI 00PAOOTKH LIEJIBIX YHCET,
B TOM 4YHCIIe IEPEOOPHBIE alITOPUTMBI.
Pa3pabateiBaTh porpaMMeI

JUIst 00pabOTKH TAHHBIX, XPAHSIIIUXCS
B TEKCTOBBIX (haifmax.

Ilpakmuueckue pabomor:

1. Bwidenenue u obpabomka yugp
Yen020 YUCLa @ pazIuiHbIX CUCTNEMAX
CYUCTIEHUSL C UCNOJIb306AHUEM ONepayuli
YerouUCIeHHOU apupmemuKy.

2. Pewenue 3adau memooom nepebopa.
3. Obpabomka 0anHbIX, XPAHAWUXCS

6 gatinax
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(MUHUMAIBHO#) U PBL
HaxosxneHne Bcex MpOCTHIX YUCE

B 3aJITaHHOM JMana3one. [IpencraBnenue
YHcIa B BUJE HA0Opa MPOCTHIX
COMHOXHTENEH. ANTOpUTM OBICTPOTO
BO3BE/ICHUS B CTCIICHb.

O6paboTka JaHHBIX, XPAHAIIUXCS

B (haitnax. TexcTOBbIE U IBOUYHBIE
¢aiinbl. daiinoBble epeMeHHbIE
(¢paitoBsie ykazarenu). Yrenue

n3 ¢aitna. 3amuce B daiin

3.2

BcniomorarensHele
aJTOPUTMBI

Pazbuenue 3amaun Ha 1moa3amadm.
Ioamporpamme (IPOLIEAYPHI U
¢byukimn). Pexypenst. PekypcuBHbie
00wekThI (ppakransr). PexypcuBHbie
MIPOLEAYPHI U PYHKIUH.
Hcnonb3oBaHue cTeka Ui OpraHu3anuu
PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue cranapTHON
OUOIMOTEKH SA3bIKA TPOTPAMMHUPOBAHHUS.
TTonkmrouenre OMOINOTEK
MOAIPOrpaMM CTOPOHHUX
npousBoauTeNe. Mo yIbHBIN NPUHLINI
MIOCTPOEHUSI IPOrpaMM

PazOuBats 3aga4dy Ha oJ3aJauH.
O¢opMITATE TIOTHYECKH [IEITOCTHBIE
WITH TIOBTOPSIOIIHECS (hparMeHTHI
MPOrpaMMBbI B BUIE TIOATIPOTPaMM.
IosICHATB CYITHOCTD PEKYPCHBHOTO
aNropuTMa.

Haxoauts pekypcuBHBIE 0OBEKTHI
B OKPY)KaIOIllEM MHpE.

OmnpenensaTs pe3ynbTaT padoTHI
MPOCTOr0 PEKYPCUBHOTO alTOPUTMA.
Hcmonb3oBaTh cTaHIapTHBIE
OMOIMOTEKH MTOANPOTPaMM SI3bIKA
MIPOrPaMMHUPOBAHHUS, OUOITHOTEKU
CTOPOHHUX IIPOU3BOIUTEIICH.
IIpruMeHATh MOLYIBHBIA IPUHLIKIL
IpH pa3paboTKe MPOrpamM.
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Ilpakmuueckue pabomur:

1. Hcnonvzosanue noonpozpamm
CmManoapmuou OubIUOMeKU A3bIKa
nPOPAMMUPOBAHUSL.

2. Paspabomka noonpozpamm.

3. Pexypcushvie noonpozpammal.

4. MooynvHulil npuHyun nocmpoeHus
npoepamm

3.3

YucieHHbIE METOIBI

Yucnennpie MeTOabl. TodHOE 1
npuOIIKEHHOE PEIIeHHUs 3a1auu.
YucaeHHble METObl PEeLICHUS
ypaBHEHUI: MeTOI Tiepedopa, METO.
TIOJIOBUHHOTO JiesieHust. [IpnbmmkénHoe
BBIYHCIICHUE JITHH KPUBBIX.
Brruucnenue miomaaeit Guryp ¢
[TOMOIILIO YHUCIEHHBIX METOMOB (METO.
MPSIMOYTOJIBHUKOB, METO/T TPAIICIIHH).
[Mouck Mmakcumyma (MUHHEMYyMa)
(yHKITNH OJTHOH TIEPEMEHHON METOI0M
IIOJIOBUHHOI'O JIeJICHHUS

TTOSICHATE TIPUHIIATIBI PaOOTHI
YHCJICHHBIX METOOB, Pa3HUILY
MEXIY TOYHBIM M IPUOIKEHHBIM
PELICHUSAMH BBIYUCIHTEIBHBIX
3amad.

PazpabaTbiBaTh U OTJIaXKHUBATh
MPOrpaMMBI, PEaji3yIOIIUe
YHCIICHHBIC METO/IBI PEIICHUS
ypaBHEHHUH, TPHOMIDKEHHOE
BBIYHMCIICHHUE JJTHH KPUBBIX

W mIoniajen Gpuryp, HoMck MakCuMyma
(MuHEMYMa) QYHKINAN OHOMN
TIePEeMEHHOM.

Ilpakmuueckue pabomur:

1. Yucnennoe pewenue ypagnenuil.
2. T[lpubnusicénnoe guluucienHue OIuH
KpUuewulx u niowaoetl gueyp.

3. Iouck makcumyma (MuHUMYMA)

GyHryuu
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3.4 | Anroputmbl 06paboTKH 5 O06paboTka CUMBOJIBHBIX JaHHBIX. Hcnonp30BaTh BCTPOCHHBIE (hYHKIIMU
CHMBOJIBHBIX JJAaHHBIX BceTpoenHble GyHKINM S3bIKa A3bIKA TIPOTPAMMHUPOBAHHS

MIPOTPaMMHPOBAHUS AT 00pabOTKN UL 00pabOTKK CHMBOJIBHBIX CTPOK.

CHMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabarbiBaTh M OTIAXUBATH

00pabOTKH CHMBOJIBHBIX CTPOK: MPOrPaMMBbl, PEATH3YIOLIHE TUITOBBIC

MOACYET KOJIMYECTBA ITOSIBJICHUH JIrOPUTMBI 00PaOOTKH CUMBOJIBHBIX

CHIMBOJIa B CTPOKE, pa30MEeHHE CTPOKHI JIaHHBIX Ha BHIOPAHHOM SI3bIKE

Ha CJIOBA 110 TPOOEBHBIM CHMBOJIAM, MPOrpaMMHPOBAHHSL.

MOMCK MOJICTPOKH BHYTPH JaHHOI ITpeobpa3oBEIBaTH YHCIa

CTPOKH, 3aMEHa Hal/ICHHOH MOJACTPOKH | B CHMBOIIBHYIO CTPOKY U 0OpaTHO.

Ha JIpyryio cTpoky. ['eHeparus Bcex Ilpakmuueckue paéomot:

CJIOB B HEKOTOpPOM andaBure, 1. llocumsonvnas obpabomxa cmpox.

YIIOBJIETBOPSIONINX 33aHHBIM 2. Obpabomka cmpox

orpanunueHusM. IIpeobpasoBanue uucna | ¢ ucnonvsosanuem PyHkyull

B CUMBOIIBHYIO CTPOKY U 00paTHO cmanoapmuou 6ubIuomeKu A3vika
NPOPAMMUPOBAHUSL.
3. l'enepayus écex cnos,
Y0081eMBOPAIOUWUX 3AOAHHOMY
YCRosuo

3.5 | Anroputmbl 06paboTKH 10 MaccuBBI ¥ IOCJIEJOBATEIEHOCTH [TpuBOIUTE IPUMEPHI OTHOMEPHBIX

MaCCHBOB

yucel. Beraucienne 0000IIEHHBIX
XapaKTEPUCTHK DJIEMEHTOB MacCHBa
WJIM 9HCIIOBOM ITOCIIEN0BATENEHOCTH
(CyMMBI, IPOU3BEICHUS, CPEITHETO
apu(pMETHIECKOT0, MUHIMAJIbHOTO
1 MaKCUMAIIbHOT'O 3JIEMEHTOB,
KOJIMYECTBA DIIEMEHTOB,

U IBYMEPHBIX MaCCUBOB.
IIpuBoauTE IpUMEpSHI 3a1a4

U3 TIOBCETHEBHOM JKU3HH,
MPEATNOIIAraoIX UCIIOIb30BaHUE
MacCHBOB.

Pa3pabaTeiBaTh U OTIIAXXHUBATH
MPOrpaMMBl, PEaTH3yIOIIe TUIIOBBIE
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YIOBJIETBOPSIOIINX 3aIaHHOMY
yCII0BHIO). JINHEWHBIN TOUCK
3aJaHHOTO 3HAYEHHsI B MAaCCHUBE.
CopTHpoBKa OTHOMEPHOI0 MacCHBa.
IIpocThie METOABI COPTHPOBKU

(MeTox my3bIpbKa, METO BEIOOPA,
COPTHPOBKA BCTABKAMHU).

CopTupoBKa CIUSTHUEM.

BricTpas coprupoBka MaccuBa
(anropurMm QuickSort).

JIBOMYHBIN TOMCK B OTCOPTHPOBAHHOM
MacCHBe.

JIByMepHBIC MaCCHBBI (MaTpPHIIBI).
AnropuT™MbI 06pabOTKH IBYMEPHBIX
MACCHBOB. 3aIlIOJJHCHHE ABYMEPHOTO
YHCJIOBOTO MAaCCHBA TI0 3alaHHBIM
MpaBHJIaM, MOUCK dIIEMEHTa

B JIByMEPHOM MAacCCHBE,

BBIYHCIICHHEC MAaKCUMyMa (MUHHMYMa)
U CyMMBI DJIEMEHTOB JIByMEPHOT'O
MACCHBA, IEPECTAHOBKA CTPOK

U CTOJIOIIOB JBYMEPHOT'O MAacCHBA.
Paspabomxa npoepamm ona pewenus
npocmuix 3a0ay AHAIU3Aa OAHHbIX
(ouucmra oannwvix, kraccugurayus,
aAHAU3 OMKIOHEHUIL)

ANTOPUTMBI 00PaOOTKU OJTHOMEPHBIX
U IByMEPHBIX MacCHUBOB, Ha BEIOPaHHOM
SI3BIKE TTPOTPAMMHUPOBAHHUSL.
Paspabamvieams npoepammoi

OJ151 peuteHust POCMbIX 3a0a4 AHANU3A
OaHHUBIX.

Ilpakmuueckue padomot.

1. 3anonnenue maccusa.

2. Boruucnenue 0606wénmnvix
xapaxkmepucmuk maccusa (4ucioeou
nociedo8amebHOCmu).

3. Iouck MunuManvLHo20
(MAKCUMANBHO20) YNEMEHMA 6 YUCTOBOM
Maccuse.

4. Jlunetinwitl nouck 3a0aHHO20
3HaYenus 8 maccuse.

5. Ilpocmubie memoow copmuposru
Maccusa.

6. Bvicmpas copmupogka Maccuea.

7. [eouunwiii nouck.

8. Obpabomra mampuy.

9. Ananus danmnvix

Hroro no pazgeny

44
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Pasnen 4. UndopManmoHHbie TEXHOJIOTHH

DenepanbHas pabouas nporpamma | UHdopmartika. 10-11 kiaccs (yriyOnEHHBIN ypOBEHB)

4.1 | O6paboTKa TEKCTOBBIX 6 TekcToBBIN TPOLIECCOP. PazpabarbiBaTh CTPYKTYPY JOKYMEHTA.
JIOKYMEHTOB PenaktupoBanue u opMaTHpPOBAHUE. Hcnone30BaTh CpeACTBa aBTOMATH3ALMH

[IpoBepxka opdorpadun u rpaMMaTHKA. | TIPU CO3MAHUH JOKYMEHTA.
CpezcTBa Morcka U aBT03aMeHbI [TpuMeHsTh MpaByUia IUTHPOBAHHS
B TEKCTOBOM IIPOLIECCOPE. MCTOYHUKOB U 0()OPMIICHHUS
Hcnonb3oBaHue cTHIICH. OnbIorpaUIECKMX CCHIIOK.
CTpyKTYpUpOBaHHbIEC TEKCTOBbIC [TpuHUMATH y4acTue B KOJJICKTHBHON
JOoKyMeHTbI. CHOCKH, OTJIaBIICHHE. paboTte Hax JOKYMEHTOM.
KomnextusHas pabora ¢ JOKyMeHTaMH. | BBIMONHATE HAOOp M MPOCTYIO BEPCTKY
WHCTpYMEHTBI PELICH3UPOBAHHUS MaTeMaTHYeCKHX TEKCTOB.
B TEKCTOBBIX Iponieccopax. Obnaunsie | Ilpakmuueckue pabomot:
cepsuchl. [lenosas nepenucka. Pedepar. | 1. Bépcmra ooxkymenmoe
[paBuiia tMTHPOBAaHMST HCTOYHUKOB U € MamemMamuyeckumu Qopmynamu.
oopmiteHHs OGHOIHOTpadHISCKIX 2. Mnozocmpanuunvie 00KyMeHmubl.
ccoiiok. OdopmiteHre CrrcKa 3. Komrexmuenas paboma
auTepatypsl. Cmanoapmul ¢ 0oKyMeHmamu
bubuocpapuueckux onucanuil.
3HAKOMCTBO ¢ KOMIIIOTEPHON BEPCTKOMN
TekcTa. TeXHUYecKHe cpeicTBa BBOJA
tekcra. Crieruanu3npoBaHHbIE CPEICTBA
pelaKTUPOBAHUS MATEMaTHUECKUX
TEKCTOB

4.2 | Anmanu3 JaHHBIX 8 Ananu3 gaunbix. OCHOBHEBIE 331241 [IpuBonUTH IpUMEPHI 33124 aHAIIN3A

aHallM3a IaHHBIX: MPOTHO3UPOBAHUE,
KJIacCU(pUKALUS, KIIacTepU3aIus,
aHaJIn3 OTKJIOHEHHIA.

JIAHHBIX.
IosicHAT Ha npuMepax
MOCNEA0BATENBHOCTD PEIIEHHUS 33124
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[NocenoBaTEeNBHOCTD PELICHHUS 33124
aHaJM3a JaHHBIX: cOOP MEePBUYHBIX
JAHHBIX, OYMCTKA M OIICHKA KaYyeCcTBa
JTAaHHBIX, BEIOOP W/WITU TIOCTPOCHUE
MOJIENH, IPeoOpa30BaHUE JAHHBIX,
BH3YaJIM3alusl TaHHBIX, HHTEPIIPETALUS
pe3ynbraToB. [IporpaMMmHbIe cpecTBa
1 MHTEPHET-CEPBUCHI A1 00paboTKH

U TIPEIICTABICHHS JaHHBIX. Bosbiime
JaHHBbIC. MaluHHOE 00y4deHMHe.
Hnumennexmyanvhoiil aHanus OaHHbIX.
AHaHI3 TaHHBIX C TOMOIIBIO
QNIEKTPOHHBIX Tabnu. Brrancnenne
CYMMBI, CPEJIHET0 apr()hMETHUECKOTO,
Han0OJIbIIero (HAMMEHBIETO) 3HAUCHHS
nuana3ona. Beraucienue

ko3 uIrieHTa KOPPEISAIHU IBYX PSIOB
naaHbIX. [TocTpoeHne cTomOYaThIX,
JMHEHYATBIX U KPYTOBBIX AHATPAMM.
IToctpoenue rpadukoB ¢ yHKIIHIA.
[TonOop muHUN TpeHAA, peIIeHHe 3314
MIPOTHO3UPOBAHUS.

YucneHHoe pelleHne ypaBHEHUH

C TIOMOIIIBIO TTOI00Pa TTapaMeTpa.
OnTuMu3anus Kak MOUCK HAMITYYIIEro
peLICHNUS B 3aJaHHBIX YCIOBHUSIX.
LeneBast ¢hyHKIUS, OrpaHUYCHHUS.

aHaM3a JaHHbBIX.
Pemrate mpocTeie 3a1a4un aHAH3a
JTAHHBIX C TIOMOIIIBIO DJICKTPOHHBIX
TabHII.

Hcnonb30BaTh COPTHPOBKY U (DIIIBTPHI.
Hcnonb30Bath CpeCcTBa JEIOBOU
rpaduKu ISl HATJISAHOTO
MPEACTaBICHHS JaHHBIX.

PewmaTs nnpocTeie pacuéTHble U
OTNITHUMH3ALHOHHBIE 3372491 C TOMOIIBIO
ANEKTPOHHBIX TAOJIHII.

Ilpakmuueckue pabomur:

1. Ananu3z oannwix ¢ nomouyvio
NEKMPOHHBIX MAOIUY.

2. Haensionoe npeocmaenenue
Pe3YIbMamos cmamucmu4ecKoll
06pabomKu OaHHBIX 6 8Ude OUASPAMM
cpedcmeamu pe0aKmopa IAeKmMpOHHbIX
mabauy.

3. lloobop nunuu mpenoa,
NPOSHO3UPOBAHUe.

4. Yucnennoe peuienue ypagHeHuti

¢ nomowwbro nodbopa napamempa.

5. Pewenue za0au onmumuzayuu

€ NOMOWbIO IJIeKMPOHHBIX Mabuy
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Denepanbras pabouas nporpamma | Mnpopmaruka. 10-11 kimaccs (yriy0aEHHBIH ypOBEHD)

JlokanpHbIC U TI100aTbHBIA MIHUM MBI
neneBol QpyHkuu. Pemrenue 3amaq
ONITHMU3AINH C TIOMOIIBIO
AIIEKTPOHHBIX TAOJIHUI]

Hroro no pazneny 14
PezepBHOE Bpemst 14
OBUIEE KOJIMYECTBO 136
YACOB I1O ITPOTPAMME
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11 KJIACC
HaumenoBanue
Ne KommuectBo OCHOBHBIE BUJIBI JIESITCITLHOCTH
Pa3IesioB U TeM [IporpamMmmHOe conepikaHme
n/m 4acoB 00yJarommXxCst

yueOHOro npenmera

Pa3nen 1. TeopeTuueckue ocH

OBbI MH(popMaTHKH

11

Hudopmarus
¥ HH(POPMAITHOHHBIE
HPOLIECCHI

10

TeopeTrndeckue MOAXOABI K OIICHKE
KOJIITYEeCTBA HH(OPMAIIHH.

3aKOH aJIUTHBHOCTH UH(POPMAIIHH.
®opmyna Xaprau. Madopmanns u
BeposiTHOCTh. Dopmyna IllenHona.
AJNTOPUTMEI CXKAaTHUs TAaHHBIX.

Amnroput™ RLE. Anroputm Xaddmana.

AnroputMm LZW. ANTOpUTMBI COKATHSI
JTAHHBIX

C TIOTEPSIMU. Y MEHBIIIEHUE TITYOUHBI
KonupoBaHus [[Beta. OCHOBHEIC UICH
anroputMoB cxatust JPEG, MP3.
CKopocTh nepeaun JaHHBIX.
3aBHCHUMOCTh BPEMEHH TepeIadyn

0T UHPOPMALIMOHHOTO 00bEMA JAHHBIX
Y XapaKTePHUCTHK KaHaJa CBS3H.
IIpyunHBI BOBHUKHOBEHUS OLITUOOK
npu riepeaade qaHHbIX. Koer,
MO3BOJISIOIINE OOHAPYKHUBATH U
WCTIPABJIATH OIIMOKY, BO3HUKAIOIINE
IpU Tepeaaye JaHHBIX. PaccTosHue
Xammusnra. Koguposanue

XapakTepu30BaTh Pa3InIHbIC
TEOpEeTHYECKHE TIOAXOBI K OI[CHKE
KOJIMYECTBa HHPOPMALIUH.

OnuChIBATH U3Y4ACMBbIC AJITOPUTMBI
C)KaTHsI TAHHBIX, CPABHUBATh
Pe3yNbTaThl UX PAOOTHI.

Pemarp 3a1aun Ha onpesienieHNe
BPEMEHH TIepe/lauil TaHHBIX 110 KaHAITy
CBSI3U C M3BECTHBIMH XapPAKTEPUCTUKAMHU.
TTOsICHATE TIPUHIIUIIBI OOHAPYKCHUS

U MCIIPABJICHHS ONIHOOK IPH Iepeaaye
JTAHHBIX C TIOMOIIIBIO
MTOMEXOYCTOWIHBBIX KOJIOB.

[TosicHSTH 3HAUEHUE TTOHATHI
«CUCTEMAY, KIIOICUCTEMA,
«CUCTEMHBIH 3P derT»,

«YTIPaBIICHHUEY; 3HAUYCHHE 0OPATHOM
CBSI3M LTS JOCTH)KCHHS LISITH
yIIpaBIICHUS.

Ilpakmuueckue pabomur:

1. Corcamue oanuwix ¢ nOMowbIO
aneopumma RLE.
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¢ noBTopeHueM 6utoB. Konbt
X3MMHUHra.

CucteMbl. KOMIOHEHTBI CHCTEMBI U HX
B3auMmozeicTBre. CUCTeMHBIN 3 (PeKT.
Ynpasnenue Kak HHHOPMATHOHHBII
npouecc. OOpatHas CBsI3b

2. Corcamue OaHHBIX C NOMOWbIO
ancopumma Xapgpmana.

3. Corcamue dannvlx ¢ nomepsmu
(ancopummer JPEG, MP3).

4. Ilomexoycmotiuugvie KoObl

1.2

MopenupoBanue

Mogenu u monenupoBanue. Llenpb
MOJICITNPOBaHUs. ATEKBaTHOCTb
MOJICITH MOJICITUPYEMOMY OOBEKTY HITU
Tporeccy, el MOJSITUPOBAHNUS.
dopmanu3anys NPUKIaTHBIX 33a0a4.
[IpencraBnenne pe3yabTaToB
MOJICITUPOBAHUS B BUJIE, YIOOHOM

JUTSL BOCTIPHSITHS YEJIOBEKOM.
I'padmyaeckoe npecTaBiIcHUEe JAHHBIX
(cxeMmbl, TaOMUIIBL, TPADUKH).

I'padst. OcHOBHEIE TOHATHSA. Bubr
rpadoB. Onucanue rpad)oB ¢ MTOMOIIBIO
MAaTpHI] CMEXHOCTH, BECOBBIX MaTpPHII,
CIIMCKOB CMEXHOCTHU. Pemenue
ANTOPUTMUYCCKUX 33734, CBI3aHHBIX
¢ ananu3oM rpados (mocTpoeHue
ONTUMATEHOTO ITYTH MEXITY
BepIrHaMH Tpada, onpeneraeHue
KOJIMYECTBA Pa3UYHbIX MyTeH MKy
BEpIIMHAMA OPHEHTHPOBAHHOTO
AIUKIINYIECKOro Tpada).

Hepesbsi. bunapnoe nepeso. JlepeBbs

OnpenensTs TOHATHS «MOJIEIbY,
«MOJICTTUPOBAHUEY.
Knaccuduuuposats Mogenu

0 33JTAaHHOMY OCHOBAHHUIO.
Onpenensits 1elb MOASTUPOBAHUS

B KOHKPETHOM CJIydae.

[TpuMeHATH anropUTMBI HAXOXKICHUS
KpaT4alux myTed MeXIy BepIIHHAMEI
OpPHEHTHPOBAHHOTO Tpada.
[TprMEHSATH AJITOPUTMBI ONPEICICHHS
KOJIMYECTBA PA3UYHBIX yTeH MEeXKIY
BEpIIMHAMH OPUEHTUPOBAHHOTO
AIMKIINIeCcKoro rpaga.

[TpuBOANTH TPUMEPHI UCTIOIHE30BAHUS
JIEpPEeBbEB U TPa(OB NPU OMTUCAHUHI
00BEKTOB U MPOLIECCOB OKPYKAIOIIETO
MUpa.

CtpouTh nepeBo nepedbopa BapHaHTOB.
XapakTepu30BaTh UTPY KaK MOJCIb
HEKOTOPOH cUTyaluu.

JlaBaTh omnpeeeHre BHIUTPHIIIHON
CTpaTeTuH.
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noucka. Crioco0sl 00xo/1a epeBa.
IIpencraBnenue apupmMeTHIecKuX
BBIpO)KCHUH B BHIE ICpPEBa.
JucKpeTHBIE UTPHI ABYX UTPOKOB

¢ noHoi nHpopmarmei. [ToctpoeHue
JepeBa nepedopa BapHaHTOB, ONMCAHUC
CTpaTeruy Urphl B TAOIUYHOMN (opme.
BrIurphInTHbIe 1 IPOUTPHITITHEIE
MO3UIIMY. BBIMTPHIIIHbBIC CTPATCTHH.

CpencrBa HCKYCCTBEHHOTO MHTEIIEKTA.

CepBHChl MATMHHOT'O IEpEBOJA U
pacro3HaBaHMs YCTHOM peuu.
KorautuBHbIE CEPBHUCHI.
Wnentudukanys u MOucK
1300pakeHnH, pacrioO3HaBaHUE JIHII.
CaM000yJaromuecs: CHCTEMBI.
HckyccTBEHHBIH HHTEIIEKT

B KOMIIIOTEPHBIX UIpPax.
Hcnonbs3oBaHue METOROB
MCKYCCTBEHHOI'O MHTEIUIEKTa

B 00yUaromux cucremax.
Hcnonb3oBaHue METOIOB
WCKYCCTBEHHOT'O MHTEIUIEKTa

B poOoToTexHuKe. HTepHET Belel.
IlepcriekTuBbl pa3BUTHA
KOMIIBIOTEPHBIX UHTEIIEKTYAIbHBIX
cucreM. HelipoHHsie cetn

OnuChIBAaTh BEIMTPBILIIHYIO CTPATETHIO
B 3aJJaHHO UIPOBOM CUTYallUH

B (hopMe JiepeBa Wi B TAOJUIHOM
topme.

[TosICHATH OHATHS «KUCKYCCTBEHHBIN
HHTEJUICKT», KXMAIIUHHOE 00 YICHUEY.
[IpuBoaUTH IPUMEPEI 33124,
pemIaeMbIX ¢ TIOMOIIIBIO
HCKYCCTBEHHOTO MHTEIUICKTA.
Ilpaxmuueckue pabombo:

1. louck svluepwiuunoi cmpamezuu

6 uepe ¢ NoaHoU uHopmayuell.

2. Cpedcmea uckyccmeennoz2o
uHmenieKma

Hroro no pasgeny

18
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Pa3znen 2. ATropuT™Mbl M IPOrpaMMup OBaHHe

2.1 | DnemMeHTHI TeOpHU 6 dopmanuzanus MOHATHS AITOPUTMA. IosiCHATH NOHATUS «BBIYUCIUTEIBHBIN
AITOPUTMOB MammHa TelopuHra Kak MPOLIECC», CIOXKHOCTh aNTOPUTMA,

YHUBEpCaIbHAS MOZETh BEIYUCICHUI. «3(QQEKTUBHOCTD aNrOpUTMAa».
Te3uc Yépua—Trropunra. ITpuBoauTe pHMeEps! 3¢ eKTHBHBIX
Mawwuna Ilocma. aITOPUTMOB.
Hopmanvuvie ancopugpmor Maprosa. CocTaBnATh MPOTPAMMBI AJISI MAIINHBI
Ancopummuuecku Hepaspewumvie TelopuHra.
3adauu. 3a0aua ocmanosa. Hcnonvzosame HOpmanbHble
Hesozmooicnocms asmomamuyeckou aneopupmer Mapxosa.
OMAAOKYU NPOSPAMM. JlaBaTh OIIEHKY CIIOKHOCTH M3BECTHBIX
O1eHKa CII0KHOCTH BBIYUCIIEHHN. aTOPUTMOB.
Bpems paboTsl 1 006EM ucnons3yemoit | Ilpakmuueckue paéomet:
HnaMATH, UX 3aBHCUMOCTb OT pazMmepa 1. Cocmasaenue npocmoti npozpammbi
UCXOAHBIX JaHHBIX. OLeHKa o mawunsl Toiopunea
ACHMITOTHYECKOH CI0KHOCTH
aJIrOPUTMOB. ANITOPUTMBI
HOJMHOMHUAIIBHOH CIOKHOCTH.
Iepe6opusre anroputmsl. [IprmMepst
Pa3IMYHBIX AJTOPUTMOB PEIICHHS
OJIHOH 3a]1auu, KOTOpble UMEIOT
Pa3IUUHYIO CIIOKHOCTb

2.2 | AnropuT™mBEI 28 ITonck NpoCThIX YUCEN B 33JaHHOM Hcmonp30BaTh alropuTM «PEIIETO

U CTPYKTYPHI JaHHBIX

JMaIa30He ¢ IIOMOIIBIO aITrOPUTMA
«permrero DparocheHar.
MHoropa3zpsaHble Lenble Yucha,
3a7a4y JUIMHHOW apu(METHKH.

DpaTocdeHa» Iy TOUCKa MPOCTHIX
YHCel B 33IaHHOM JMafla30He.
IosicaaTs TpUHIKIBI 00pabOTKU
MHOT'OPA3pSHBIX LEJbIX YUCEI
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CrnoBapu (accoliaTHBHBIC MACCHBBI,
0TOOpaXkeHHst). XOII-TaOJIHIIb.
ITocTpoeHue andaBUTHO-4ACTOTHOTO
CIIOBaps IS 3aJaHHOTO TEKCTa.
AHnanuz mexcma Ha ecmecmeeHHOM
sA3viKe. Bvidenenue
nociedogamenbHocmetl o wadIoHy.
Pecynapuvie gvipasicenus. Yacmommubwiii
ananus.

Creku. AHamu3 NpaBUIbHOCTH
CKOOOYHOTO BBIpayKCHUs. Brrancienue
apu(pMETHIECKOTO BBIPAKCHUS,
3aIIMCaHHOTO B MOCT(GHUKCHON (hopMme.
Ouepenu. Mcnonp3oBaHue ouepeau
JUTSL BpEMEHHOT'O XPAHCHHUS TaHHBIX.
Ceszuvie cnucku. Peanuzayusi cmeka u
ouepeou ¢ NOMOWBIO CEAZHBIX CHUCKOS.
Anroputmsl Ha Tpadax. ITocrpoenne
MUHUMAJILHOTO OCTOBHOTO JIepeBa
B3BCIICHHOT'O CBSI3HOTO
HEOPHUCHTUPOBAHHOTO rpada.

00x00 epagha 6 enyouny. Ob6x00 epaga
6 wupuny. KonmdaecTBo pa3nuaHbIX
IIyTeil MEKAY BEPIIUHAMHU
OPUEHTHPOBAHHOT'O ALUKIMYECKOTO
rpada. Anroputm JleHKCTpBL.
Aneopumm @noiida—Yopwaina.

Y peajM30BbIBATh COOTBETCTBYIOIINE
ITOPUTMBI Ha SI3BIKE
pOrpaMMUpPOBAHHUSL.

[pumeHsITH cioBapy (acCONHaTHBHBIE
MAacCHBBI, OTOOpaXKEHHUs) B 3a1aUax
00pabOTKM TaHHBIX.

BBINONHATE MIPOCTOM aHAIN3 TEKCTa
Ha €CTECTBEHHOM S3bIKE, B TOM UHCIIE
C HCIIOJIb30BAaHUEM PETyJISPHBIX
BBIPYKEHUH.

TTosICHSITh TIPUHIMITBI PabOThI CTEKA
U O4Yepe/H, UCIIOIb30BaATh CTEKU

W O4epenH ISl peLeHHs
AITOPUTMUYECKHX 3a71ad.
Peasnm3oBbIBaTh M UCIIOIB30BATH
JIBOMYHbIE (OMHAPHBIE) IE€PEBbSI

1 rpadpl 11 peleHuns 3a1aq
00pabOTKH JaHHBIX.

Hcnonp30BaTh IMHAMUYECKOE
MpOrpaMMHpPOBaHHUE

JUISL BBIYMCIICHHS] PEKYPCHBHBIX
(hyHKIHH, mocuéTa KOIMYecTBa
BapHaHTOB U PEeUICHHS 3a/1a4
ONTHMH3ALHH.

Ilpaxmuueckue pabombo:

1. Iouck npocmuix yucen 8 3a0aHHOM
duana3zone.
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HepeBbs. Peanmzanus nepesa

C TIOMOLLBIO CCBUIOYHBIX CTPYKTYP.
JBonuHble (OMHAPHBIE) AEPEBbHSL.
ITocTpoenue nepesa A 3aJaHHOTO
apU(pMETUIECKOTO BBIPAKCHUS.
PexypcuBHEBIE anropuT™MEI 00X0/1a
nepesa. Mcnons3oBanue cTexa u
ouepean st 00xoja epesa.
JunamMuyeckoe IporpaMMHUpOBaHUE
KaK METOJ] peLIeHHUs 3aa4 C
COXpaHEHHEM IPOMEKYTOIHBIX
pe3yibTaToB. 3a1aun, pernaeMbie C
MOMOIIBI0 JUHAMHYECKOTO
MIPOrpaMMUPOBAHUS . BEIUKCIICHUE
PEKYPCUBHBIX ()YHKIMH, TOACYET
KOJITYECTBA BAPHAHTOB, 331441
OTITUMU3AITUT

2. Peanuszayusi evluucieHuil

€ MHO2OPA3PAOHBIMU YUCTAMU.

3. Illocmpoenue angpasummno-
4ACTMOMHO20 C108APsA 01 3a0AHHO20
meKkcma.

4. Ananuz mexcma Ha ecmecmeeHHOM
sA3bIKe.

5. Buiyucnenue apugpmemuyeckoeo
8bIPAJICEHUS, 3ANUCAHHO20

6 nocmepuxcHoi gopme.

6. Ucnonvzosanue ouepeou.

7. Hcnonvzosanue depesves

OJ151 BLIYUCTCHUS APUPMEMULECKUX
8bIPAdNCEHU.

8. Buvluucaenue onunbl Kpamuaiiuie2o
nymu mescoy eepuiunamu epapa
(ancopumm Jletikempor).

9. Bwiuucienue pekypcusHuix (pyHKyutl
€ NOMOUbI0 OUHAMUYECKO20
NPOSPAMMUPOBAHUSL.

10. IHoocuém roruvwecmea 6apuaHmos
€ NOMOUWbI0 OUHAMUYECKO20
NPOSPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

€ NOMOWbIO OUHAMUYECKO2O
NPOSPAMMUPOBAHUS
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2.3 | OcHOBBI OOBEKTHO- 16 [onsaTHE 06 00BEKTHO- IosicHATH OCHOBHBIE MPUHIIUIIBI
OPHEHTHUPOBAHHOTO OPHEHTHPOBAaHHOM 00BEKTHO-OPUEHTHPOBAHHOTO
IpOrpaMMHUPOBAHUS nporpammupoBanun. OObEKTHI U pOrpaMMUpPOBAHHUSL.

ki1accel. CBOMCTBA M METO/IbI 00BEKTOB. | [IpOEKTHPOBATH U HCIONB30BAThH
OOBEKTHO-OPUEHTUPOBAHHBII aHAIN3. | TPOCTHIE KIACCHI 0OBEKTOB.
Pa3zpaboTka nporpamMm Ha OCHOBE ITpoekTpoBaTh NEPAPXHHU KJIACCOB
00BEKTHO-OPUEHTHPOBAHHOTO TO/IX0/1. | JUIS OIHMCAHUSI IPEAMETHOMN
Wukancymsimums, HacleI0BaHue, o0JacTu.
HOJIUMOP(H3M. Pa3pabaTsIBaTh IPOrpaMMBI
Cpensl ObICTpOI pa3paboTKU ¢ rpaudeckuM uHTEpheiicom.
nporpamm. [IpoektupoBanne W3yuaTh BTOpPOH A3BIK
uHTepdeiica mombp30BaTes. IPOrpaMMUPOBAHHS
Hcrnionp30BaHme TOTOBBIX yHpaBisieMblX | IIpakmuueckue paéonivt:
JJIEMEHTOB JIJIsS IOCTPOCHHS 1. Ucnonvsosanue 20mogwix Kiaccos
uHTEepdeiica. 6 npozpamme.
0O030p SA3BIKOB MTPOTPAMMHUPOBAHHS. 2. Paspabomxa npocmoii npocpammoi
[Monsitue o mapagurmax € UCNOTBb30BANHUEM KIACCOB.
NpOrpaMMHUpPOBaHUsL. M3yueHue 3. Paspabomka kiacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONB3YIOWe20 UHKANCYIAYUIO.
4. Paspabomka uepapxuu K1accos.
5. Paspabomxka npozpammol
¢ epaghuneckum unmeppeiicom
Hroro no pazneny 50
Pasnen 3. UndopManmoHHbie TEXHOJIOTHH

3.1 | KommbrotepHo- 8 Orankl KOMITBIOTEPHO- Bo1aensaTs sTansl KOMIBIOTEPHO-
MaTeMaTHIeCKOe MaTeMaTHYeCKOTr0 MOJIEITMPOBAHMS: MaTeMaTHYeCKOT0 MOIEINPOBAHMS
MOJICTTHIPOBaHNE MIOCTAaHOBKA 3a/1auy, pa3paboTka U pean30BbIBaTh UX C IIOMOLIBIO
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MOJIeITH, TECTUPOBAHHE MOJIENH,
KOMITbIOTEPHBIHN

SKCHEPUMEHT, aHalI3 Pe3yNbTaTOB
MOJIETUPOBAHHS.

Juckperusanus Ipu MaTeMaTHUYECKOM
MOJIEIIMPOBAHUY HETIPEPBIBHBIX
npoueccoB. MoaenupoBaHue
JBIXKeHUs1. MoaenupoBaHue
OMOJIOTUYECKHUX CHCTEM.
MaremaTuueckue MOiEIx

B DKOHOMUKE. BhIuucIuTebHbIe
9KCIEPUMEHTHI C MOACIISIMU.
Komnvromeprnoe modenuposanue
cucmem YnpasieHus..

O0paboTKa pe3ynbTaToB
JKCHEepUMeHTa. MeTo HauMEeHBIIUX
KkBapaToB. OleHKa YHCIOBBIX
HapaMeTpOB MOJEIIUPYEMBIX 0OBEKTOB
u npoueccos. Boccranosnenue
3aBUCHMOCTEH MO pe3yNbTaTaM
SKCIIEPUMEHTA.

BepostHOCTHBIE MOsIEM. MeTozb!
Mounre-Kapno. ImuranuoHnsoe
MogenupoBanue. CHCTEMBI MacCOBOTO
00CITy)KUBaHUS

MPOrPAMMHOTO 00CCIICYCHUS.
ITosicHATH HEOOXOAUMOCTh H CYIIHOCTh
JUCKPETU3AINH TIPU PEIICHUH
BBIYMCIIMTENBHBIX 33/1a4 C IIOMOLIBIO
KOMIIbIOTEPOB.

Hcnonp30BaTh IMUTAUOHHOE
MO/JICTUPOBAHKE, B TOM YHCIIC HA
OCHOBE BEPOSITHOCTHBIX MOJIEJICH.
OO6pabaTbIBaTh pe3yabTaThl
IKCTIEPHUMEHTA.

Ilpaxmuueckue pabomo.

1. Mooenuposanue dsudicenus.

2. Mooenuposanue buonocuyeckux
cucmem.

3. Umumayuonnoe mooenuposanue
¢ nomowwro memooa Moume-Kapino.
4. Obpabomxa pe3ynvmamos
9KChepumenma
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Tabnuunbie (persHOHHbBIE) 6a3bl
JaHHBIX. TaOmuma — npencraBieHne
CBEJICHUH 00 OJHOTHITHBIX OOBEKTAX.
TTone, 3amuce. Kimrou tabnumer. Pabora
C TOTOBOM 0a30i1 JaHHBIX. 3aITOJTHEHUE
0a3b1 naHHbIX. [ToMCK, COPTHPOBKA U
(buTbTparys JaHHBIX. 3AIPOCHI

Ha BBEIOOPKY TaHHBIX. 3aIpOCHI

¢ mapaMeTpaMu. BeaucisieMple moss
B 3aIpocax.

MHoroTabmuuHble 0a3bl JaHHBIX.
Tumnel cBs3eit Mexny TabIuLIaMu.
Bremnwnii katou. IemocTtHOCTE 0a3b1
JAHHBIX. 3aIIPOCHl K MHOTOTa0JINIHBIM
0as3aM JaHHBIX.

Ocnognbie NPUHYUNBL HOPMATUZAYUU
6a3 dannvix. HA3vlK ynpasnenus
oannvimu SQL. Cozdanue npocmoix
3anpocog Ha azvike SQL Ha 66160pKy
OAHHbBIX U3 OOHOU MAOIUYbL.
Hepensayuonnvie 6azvl 0anubix.
Oxcnepmuvle cucmemsl

XapakTepu3oBath 0a3y TaHHBIX KaK
MOJIEeNTb IPEeMETHOH 00IacTH.
[IpoexTupoBaTs MHOTOTAOIMYHYIO Oa3y
JTAHHBIX.

OCyIIEeCTBIATh BBOJ U PEJAKTHPOBAHUE
JTAHHBIX.

OCyIIECTBIATE COPTUPOBKY, ITOMCK

Y BBIOOp JIaHHBIX B TOTOBOM 0a3e
JTAHHBIX.

®DopMHUPOBATH 3AMPOCHI Ha MTOUCK
JTAHHBIX B CPEJIe CHCTEMBI YIIPABICHUS
0a3aMH JaHHBIX.

VYrpaBnsaTh 062301 JaHHBIX

C TIOMOIIBIO TIPOCTHIX 3AIPOCOB

Ha s3b1ke SQL.

[osicaaTe 00macTh MpUMeHEeHNS,
JTOCTOMHCTBA U HEJIOCTATKU
HEPEISAIHMOHHBIX 0a3 TaHHBIX

B CPABHEHHH C PEIIAIIHOHHBIMH.
Ilpakmuueckue pabomur:

1. Paboma ¢ 2comoeoii 6a30t OaHHbIX.
2. Pazpabomxa mnocomabnuunoii 6azvl
OAHHDBIX.

3. 3anpocul k Mrocomabauunol baze
OQHHbIX.

4. Vnpasnenue danuvimu ¢ nOMOWbIO
sazvica SQL
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3.3 | Beb-caiithl 14 Uurepuer-npunoxenus. [Torsrue o INosiCHATE TPHUHINIIBI TEXHOJIOTHU
CEPBEPHOM U KIIMEHTCKOM 4acTsIX caiiTa. | «KIUEHT — CepBep» Ha IMpUMeEpe
TexHOJIOTHS! «KJIIUEHT — CepBep», €€ B3aUMOJICHCTBHS Opay3epa
JOCTOMHCTBA ¥ HeTOCTAaTKH. OCHOBEI u BeO-cepBepa. Co3aaBaTh NPOCTHIE
s3pika HTML u kackagHBIX TaOIHII BeO-CTPaHUIIBI, UCTIONB3YS SI3BIK
cruneit (CSS). Cuenapuu Ha si3bIKe pasmeTkn HTML, kackamHbie TaOIUIIBI
JavaScript. ®opmsr Ha BeO-CTpaHHMIIE. CTHJIEH ¥ CIIEHApUH Ha SI3bIKE
Pa3memenue BeO-caiiToB. Ycmyra JavaScript. OnuceIBaTh TEXHOIOTUIO
XOCTHHTA. 3arpy3ka (ainoB Ha caliT pa3MelleHus CaluToB B ceTd MHTepHeT.
Ilpakmuueckue pabomur:
1. Cozoanue mexcmosoii
6e0-cmMpaHuybl.
2. Coz0anue geb-cmpanuybl,
BKAIOYAIOUfel] MYTbMUMEOUTIHbLE
ob6vexmul (pucynru, 36yKogvie danmwle,
6U0€0).
3. Ogopmnenue cmpanuysi ¢ HOMOWBIO
KACKAOHbIX Mmabauy cmuiel.
4. Hcnonv3oeanue cyenapues Ha s3viKe
JavaScript
3.4 | KommbiorepHas 8 BBopx n300pakeHuii ¢ HCIIOJIE30BAHUEM | BBIMONHATE 0OLIYI0 KOPPEKIHIO
rpaduka Pa3THYHBIX IU(POBEIX YCTPOICTB I (POBBIX N300paKCHUH.

(¢ poBIX oTOANIAPATOB U
MHUKPOCKOIIOB, BHICOKaMep, CKaHEPOB
U IPYTUX YCTPOWCTB).

I'padmyeckuii penakrop. Paspemrenue.
Kanpuposanue. McnpaBieHue

[TprMeHATh HHCTPYMEHTHI
rpauuecKoro peakTopa K OTAEIbHBIM
00J1acTAM U300pakeHHU .

CTpoHTh MHOTOCIIOHHBIE H300paKEHUS
C HCIIOJIb30BAaHUEM MACOK, TOTOBHTh
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nepcrneKkTuBsl. ['ucrorpamma.
Koppeknus ypoBHEH, KOppEeKLUs LIBETA.
ObecrBeunBaHUE [IBETHBIX
n3o0paxenuid. Peryms. Pabora

¢ obnactsiMu. OUIBTPEL
MHuorocnoitHble U300paXKeHHs.
TekcToBbIE €10M. Macka ciiosl.
Kanansl. CoxpaneHue BbIICTICHHON
obnactu. [TonroToBka HiLTIOCTpait
JUtst BeO-caliTOB. AHUMHUPOBAaHHBIC
n300paskeHusl.

Bexropnas rpaduka. IIpuMUTHUBEI.
H3meHeHne nopska 37I€eMEHTOB.
BrIpaBHUBaHUE, pacnpeneaeHUE.
I'pynnuposka. Kpussie. @opmartsl
BEKTOPHBIX PUCYHKOB. MIcrions3oBaHue
KOHTYpOB. BexkTopusanus pacTpoBbIX
H300paKeHHH.

[IpUHIMITEI TOCTPOCHHUS
penaKTHPOBAHUS TPEXMEPHBIX
Mmozeneir. CeTouHsle MOIeNu.
Marepuaisl. MonenupoBanue
UCTOYHHKOB OcBeleHus. Kamepsr.
AnmuruBable Texnonoruu (3D-
npuHTepbl). [IoHsTHE 0 BUPTYaAIbHON
PEANIBHOCTH | JIONIOJTHEHHOM
pearbHOCTH

WJUTIOCTPALMH JUTSl pa3MeIleHUs
Ha BeO-caiiTaX, co3/1aBaTh
AHUMHUPOBAHHbIC H300PaKEHHS.
Co3naBaTh BEKTOPHBIE H300paskeHUs

C TIOMOIIBIO PeIaKTOPa BEKTOPHOU
rpadUKH WIA HHCTPYMEHTOB
TEKCTOBOT'O ITPOLIECCOpa.
IIpakmuueckue pabomut:

1. Obpabomra yugposwix
gomozcpagpuii (kadpuposanue,
ucnpasgnenue nepcneKmusbl, KOppexkyus
VpOGHell, KOPPEeKYUsl YBEma).

2. Pemywv yugposwix pomozpaguil.
3. Mnoeocnoiinvie uzobpasicenus.

4. Anumuposannvle u300padicenusl.

5. BexmopHhas epaghuxa
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3.5 | 3D-monenupoBanue 8 [IpUHIMITBI TOCTPOCHHUS [osICHATH TPUHIUIIBI TOCTPOCHUS
peIaKTHPOBaHUA TPEXMEPHBIX TpEXMEPHBIX MOJIEIICH.
mopeiieii. CeTouHbIe MOJIENH. BrInonHATH onepanuu 1no NoCTpOeHUIO
Martepuainel. MonenupoBaHue U PEJAKTUPOBAHUIO TPEXMEPHBIX
HCTOYHHKOB OCBenieHus. Kamepsr. MOJIETICH.
AnnutuBHble TexHonoruu (3D- PasMeraTe Ha BUPTYaJIbHOM ClIEHE
TIPUHTEPHI). WCTOYHHMKH OCBEIICHUS U KaMepBhl.
[oHsiTHE O BUPTYAIbHOI peanbHOCTH [IpuBOAUTE IPUMEPHI HCIIOIB30BAHHUS
U JIOTIOJIHCHHOW peabHOCTH TEXHOJIOTUI BUPTYaJbHOM
1 JIOTIOJTHEHHOH peajbHOCTH.
Ilpakmuueckue pabomot.
1. Coz0anue npocmuix mpéxmephuix
Mooenel.
2. CemouHble MoOeJu.
3. Penoepune
Hroro no pasneiny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO 136

YACOB IIO ITPOTPAMME
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