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@enepanbHas pabodas mporpamma Mo ydyeOHomy mnpeametry «HupopmaTukay
(yrmyOnéHHbli ypoBeHb) (mpeaMeTHas oonacts «MaremaTuka U uHpopmatukay) (ranee
COOTBETCTBEHHO — TMporpaMma 10 HHpOpMaTHKe, HH(MOPMATHKA) BKIIOYACT
NOSICHUTEIIBHYIO 3alMCKY, COJIepKaHne O0yUeHUs, INIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS
IPOrpaMMBbI 110 HHPOPMATHUKE, TEMATUYECKOE IIJITAHUPOBAHHUE

Copepxannie  OOy4YeHHs] pPACKpBhIBAaeT COJEpXKaTelbHbIE JUHUU, KOTOpPbHIE
npeUlaraloTes A 0053aTeIbHOTO U3Yy4YeHHs] B KaXKJAOM KJIacce Ha YPOBHE CPEIHEro
o01mero oOpazoBaHwms.

[Inanupyembie pe3ynbTaThl OCBOEHUS MPOTPAMMBI MO HWH(OPMATHUKE BKIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHBIE PE3yJIbTaThl 3a BECh IEPHOJ OOy4YEeHHS Ha YpOBHE
CpelHero oduiero oopa3oBaHus, a TakKe NPEIMETHbIE JOCTHKEHHUS OO0Yy4Yarollerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no wuH(opMaTuke (YriIyOJE€HHBIH YpPOBEHb) Ha YpPOBHE CPEIHETrO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TPEOOBaHUU K pe3yibTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTEIbHOM  MpPOrpaMMbl  CPEIHEro  00mero  oOpa3oBaHus,
npeacrasieHHbix B ®I'OC COO, a Takxke (enepanbHO pabouelt MNporpaMmbl
BOCITUTAHUSI.

[Iporpamma no uHpopmaTuKe Na€T MpEACTaBICHUE O LENsIX, OOlIel cTpaTeruu
oOy4eHHMs, BOCOIUTAHUSI U Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMU YYEOHOro mpeaMera
«MHpopmatrkay Ha yriayOJEHHOM ypOBHE, YCTAHABIMBAET 00s3aTEIbHOE MPEAMETHOE
coJiep>KaHue, IpeayCMaTpUBAET €ro CTPYKTYPUPOBAHHME O pa3zesiaM U TeMaMm Kypca,
OIpeseNsieT pacHpeleieHue ero mo kiaccaMm (rogam H3y4yeHus), Aa€T NpUMEpPHOE
pacnpeziesieHue yueOHbIX YacoB IO TEMAaTHMUECKUM pa3jieiaM Kypca U PeKOMEHIyEMYO
(mMpuMepHyI0) TOCIEIOBATEIFHOCTh WX W3YYEHUS C YYETOM MEKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€d, JIOTMKUA y4eOHOTO MpoLecca, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

[IporpamMma 1o WH(pOpPMATHKE OMpEACNseT KOJIMYECTBEHHBIE W KaueCTBEHHBIC
XapaKTEPUCTUKU Y4eOHOro Marepuaina Jjs KaXJoro roja HM3y4eHHs, B TOM YHCIIE
JUISL  COJIEP KATEeNIbHOTO HAMOJHEHUST Pa3HOTO BHAA KOHTPOJS (MPOMEKYTOUHOU
aTTecTaluu OOy4YarolMXCsl, BCEPOCCHUICKUX MPOBEPOUYHBIX pPabOT, roCyAapCTBEHHOU
UTOTOBOM  arrectammu). IIporpamma mo wHGOpPMATHKE SBISETCA  OCHOBOM
JUIS COCTaBJCHHMS AaBTOPCKUX YYEOHBIX TMpOTrpaMM H Y4YEOHHKOB, TOYPOUYHOTO
IJIAHUPOBAHUS KypCa YUUTEIEM.

NudopmaTuka B cpeaeM 00111eM 00pa30BaHUN OTPaKACT:

CYIITHOCTh MH()OPMATHKYU KaK HAYYHOUW JUCITUTUIUHBI, U3Y4aloel 3aKOHOMEPHOCTH
NpPOTEKaHWsT ¥  BO3MOXHOCTHM  aBTOMAaTH3allMd  WH(OPMAIMOHHBIX IPOIIECCOB
B Pa3JIMYHbBIX CUCTEMAX;
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OCHOBHBIE 00J1aCTU MPUMEHEHHSI UHPOPMATUKHU, MPEXK]IE BCETO HHPOPMAI[MOHHBIE
TEXHOJIOTUH, YIIPABJICHUE U COLMATIbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  HMHOOPMATUKHM W HHPOPMAIIMOHHOM
NEeSATEIbHOCTH.

Kypc wuHdopMaTtukm i ypoBHS CpemHero oOmero oOpa3oBaHUS SBISCTCS
3aBEPIIAIOIIAM 3TAllOM HENPEpPhIBHOM MOATOTOBKHA OOydYalIIMXcsd B 00yacTu
uHPOpPMATUKA M HMH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~TEXHOJIOTHH, OMHUPAaETCS
Ha COJIep’KaHue Kypca MH(POPMATUKKU YPOBHS OCHOBHOI'O 00IIEro oOpa30BaHUS U OIBIT
MOCTOSTHHOTO TMPUMEHEHHs] HHPOPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTUH, NaéT
TEOPETUUYECKOE OCMBICIICHUE, MHTEPIPETAIIMIO U 0000IIIEHUE 3TOTO OIbITA.

Pesynbpratel  yrmyOn€HHOTO  ypOBHS ~ HM3yUeHHs  y4yeOHOro  mpeameTa
«MHpopMaTHKay OPUEHTUPOBAHBI HA TIOJyYEHHE KOMIIETEHTHOCTEN I MOCIEAYOIIeH
npo(hecCHOHANIBHON NIeATEIbHOCTH KAaK B paMKax JaHHOW NMpeaMEeTHOM 00JacTH, Tak
U B CMEXHBIX ¢ Hel o0nacTsaX. OHU BKIIIOYAIOT B CeO0sI:

OBJIAJICHHE KIIFOUEBBIMU MTOHATUSMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS
JaHHasi MpeIMeTHas 00J1acTh, PAcloO3HABAHME COOTBETCTBYIOIIMX WM IPU3HAKOB U
B3aMMOCBS3€H, CIOCOOHOCTh JAEMOHCTPUPOBATH PA3IUYHbIE MOIXOIbl K H3YYEHHIO
SBJICHU, XapaKTEPHBIX JJIs1 U3y4aeMOil peIMETHON 00J1acTH;

YMEHHUE peniaTh TUIIOBBIE MPAKTUYECKUE M TEOPETUYECKHE 3aJauM, XapaKTEpPHBIE
JUISL KCTIOJIb30BAaHUSI METOJIOB U HHCTPYMEHTapUs JaHHOM IPEeIMETHON 001acTH;

HaJIM4YKEe MPEACTABICHUN O JaHHOM MPEIMETHOM 00JIaCTH KaK 1EeJTOCTHOW TEOpUU
(COBOKYMHOCTH TE€OPHUIi), OCHOBHBIX CBSI3X CO CMEKHBIMH 00JIACTSIMU 3HAHUMU.

B pamkax yrayOnéHHOro ypoBHS HU3y4deHUsI WH(GOpPMATHKUM 00ecreunBaeTCs
LeJICHAIIpaBJIeHHAss TOATOTOBKa OOydYaloluXcsi K MPOJOJDKEHUI0 00pa3oBaHUS
B OpraHusauusix  OpodeccHoHaNbHOro  OOpa3oBaHMs IO  CHELHUAIBHOCTAM,
HEIMOCPEICTBEHHO CBA3aHHBIM C LHU(PPOBBIMU TEXHOJOTUSMHU, TAKUM KakK MpOrpamMMHas
WHKeHepus, uHopMamuoHHass  0e30macHOCTh,  HMHGOPMAIMOHHBIE  CHUCTEMBI
Y TEXHOJIOTUH, MOOMIIbHBIE CUCTEMBI U CETH, OOJIbILINE JJAHHBIE U MAIIMHHOE O0y4YeHHUE,
NPOMBIIUICHHBIA ~ HMHTEPHET BEIIeW, WCKYCCTBEHHBIH MHTEIUIEKT, TEXHOJIOTUH
OecripoBOJHONW  CBA3M, pOOOTOTEXHMKA, KBAHTOBbIE  TEXHOJIOTMH, CHCTEMBbI
pacrnpenesiéHHOTO peecTpa, TEXHOJIOTMU BUPTYaIbHOW U JOTIOTHEHHOW peaibHOCTEM.

OcHoBHas 11e71h U3y4YeHus1 yueOHoro npeameta «MudopmaTuka» Ha yrayOonéHHOM
YpPOBHE CpeIHero ooOmiero oOpa3oBaHus — oOecnedeHue AaIbHEHIIEro pa3BUTHS
MH(OPMAIMOHHBIX KOMIETEHIIUN 00yJaroIerocs, €ro roTOBHOCTH K JKU3HU B YCIOBUSAX
pa3BUBaIOIIErocs HHPOPMAIMOHHOTO OOIIECTBA W BO3pacTaroulel KOHKYpEHLUHU
Ha pbhIHKE Tpynaa. B cBsa3u ¢ »tuMm uzyuyenue uHpopmatuku B 10—11 kiaccax A0MMKHO
00€eCIeUnTh:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, OCHOBAaHHOTO HAa TIOHHUMAaHUU POJIHU
uH(GOPMATUKU, HHHOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUNA B COBPEMEHHOM
00IIIEeCTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTHYECKOT0 M aJITOPUTMUYECKOTO MBIIIJICHHS;
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c(hOpMUPOBAHHOCTh YMEHUHN pa3inyaTh (PakThl U OLEHKH, CPABHUBATH OLIEHOUHBIE
BBIBOJIBI, BUACTh HX CBSI3b C KPUTEPHUSIMHU OLICHHBAHUS M CBSI3b KPUTEPHUEB
C ONpENCIEHHOW CUCTEMOW IIEHHOCTEH, MPOBEPSATh Ha JOCTOBEPHOCTh M 0000IIATh
uH(pOPMAIIHIO;

c(OPMUPOBAHHOCTH NMPEACTABIECHUN O BIUSHUM HH(OPMALMOHHBIX TEXHOJIOTHI
Ha JKH3Hb 4YEJOBEKa B OOIIECTBE, IMOHMMAHUE COLMAIBHOIO, 3KOHOMHYECKOTO,
IOJINTUYECKOTIO, KYJbTYPHOIO, IOPHUINYECKOTO, IPUPOJHOTIO, 3SPrOHOMUYECKOTIO,
MEAMIIMHCKOTO U (PU3MNOJIOTUYECKOTO KOHTEKCTOB HH(POPMAIIHOHHBIX TEXHOJIOTUH;

MPUHATUE MPABOBBIX M 3TUYECKHX AaCHEKTOB HH(POPMALMOHHBIX TEXHOJOTHUH,
OCO3HAHHE OTBETCTBEHHOCTH JIOJICH, BOBJIEYEHHBIX B CO3JAHME M HCIOJb30BaHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTpaHEHUE HHPOPMAIIHH;

CO3JaHME YCIOBUM JMJIA pPa3BUTHS HABBIKOB y4eOHOH, NPOEKTHOH, HAy4yHO-
UCCIIEIOBATENIbCKOM M TBOPYECKOW  JEATENIBHOCTH, MOTHBALMM  O0Yy4arouuxcs
K CaMOpPa3BUTHIO.

B conepxxanun yueOHoro mnpeamera «WMHpopMatukay BBIAEISIOTCA YEThIPE
TEMaTHYECKHUX pa3zelia.

Paznen «ludpoBas rpaMOTHOCTH OCBSILEH BOIIPOCAM yCTPOMCTBA KOMIIBIOTEPOB
U JIpyTUX DJEMEHTOB LU(PPOBOTO OKPYKEHHs, BKIIOYAas KOMIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEJICTB  ONEpAlMOHHOM cucrteMel, pabore B cetu HHTepHer
Y UCIIOJIb30BaHUIO HHTEPHET-CEPBUCOB, HH(POPMALIMOHHONW 0€30I1aCHOCTH.

Paznen «TeopeTudeckue OCHOBBI MHPOPMATUKW» BKIHOYAET B C€Osl MOHATUIHBIN
anmapaT MH(OPMATUKH, BONPOCHl  KOAUPOBAaHUS  HHGMOpPMALMK, H3MEpPEHUs
MH()OPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alNreOpbl JIOTMKA U KOMIBIOTEPHOTO
MOJIEJIMPOBAHUS.

Paspgen «AnropurMsl W IIPOrpaMMHUpPOBAHHUE)» HANPAaBIEH Ha Pa3BUTHUE
QITOPUTMHYECKOTO MBIIIJIEHUS, Pa3padOTKy aJIrOPUTMOB M OLIEHKY HMX CIJI0KHOCTH,
(GopMHpOBaHHE HABBIKOB pEaJU3alMU IPOrpaMM Ha A3bIKAX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «HpopMallMOHHBIE TEXHOJOTMW» MOCBSMIEH BOMpPOCAaM MPUMEHEHUs
UH(POPMALIMOHHBIX TEXHOJIOTUH, pPEaTM30BaHHBIX B TMPUKIAAHBIX TPOrPaMMHBIX
NPOJAYKTaX M HWHTEPHET-CEpBHCAX, B TOM WYMKCII€ B 3aJladyaXx aHaiu3a JaHHBIX,
MCIIOJIb30BaHUIO 0a3 JAHHBIX U 3JIEKTPOHHBIX TAOJIUIL JJIsl peLICHUS IPUKIIAJIHbBIX 3a/1a4.

B npuBeaénHoMm panee coxaepxkaHuu ydeOHoro mnpeamera «MHpopMatukay
KypPCUBOM BBIJICJIEHBI JOMOJHUTEIbHBIE TEMbl, KOTOPhIE HE BXOISAT B 00s3aTEIbHYIO
nporpaMMy OOYYeHHsl, HO MOTYT OBbITb MPEAJIOKEHBl JUIsI W3YYEHHs] OTAEIbHBIM
MOTHBHUPOBAHHBIM U CITIOCOOHBIM 00YYaIOIIUMCH.

VYriyonéunbii YPOBEHb 3yYEHUs uH(pOpPMaATUKU pEKOMEHyeTCA
JUIS  TEXHOJIOTUYECKOTO  mpoduis,  OpUEHTUPOBAHHOTO Ha  WHXXECHEPHYIO
U UHQOpPMALMOHHYIO c(depbl AeATENbHOCTH. YTIyOJIEHHBIM YpPOBEHb M3yUYCHHUS
uHpopMaTUKU OOECreyuBaeT: MOJArOTOBKY OOy4YaloIIMXCA, OPUEHTHPOBAHHBIX
Ha CIEUUAJIBHOCTU B 00J1aCTH MH(POPMAIIMOHHBIX TEXHOJIOTUNA U MH)KEHEPHbIE
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CIICLIMAJIbHOCTH, YYaCTUE B POCKTHOM U UCCIEN0BATEIBCKON NESITEIBHOCTH, CBI3AHHOU
C COBPEMEHHBIMHM HANpPABJICHUSIMHU OTpacIu HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTWHA, TMOATOTOBKY K Y4YacTHI0O B OJMMIHMANax W caade EmuHOro
rOCy/IapCTBEHHOTO SK3aMeHa Mo UH(OpMaTHKe.

[TocnenoBaTenbHOCTh M3YyUYEHUSI TEM B IMpeJenax OJHOI0 rojia oOOy4eHHs] MOXKET
OBITh U3MEHEHA 10 YCMOTPCHUIO YYHTENsS MpPH MOATOTOBKE paboyell MmporpaMMbl
Y TIOYPOUYHOTO TUTAHUPOBAHUS.

OO611ee yncno 4acoB, pEKOMEHIOBAHHBIX ISl U3ydeHus: uHpopmaTuku — 272 vaca:
B 10 kimacce — 136 vacos (4 yaca B Hezeno), B 11 kimacce — 136 yacos (4 yaca B HeJeIio).
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COJIEP) KAHUE OGYUEHUS!

10 KJIIACC

udpoBasi rpaMOTHOCTH

TpeOoBaHusg TEXHUKH OE30MACHOCTH M TMTHEHBI NMPU paboTe ¢ KOMIBIOTEpAMU U
JIPYTUMHU KOMITOHEHTaMH ITU(DPOBOTO OKPYKEHUSI.

[Tpuniunel paboThl KOMITBIOTEPOB M KOMIBIOTEPHBIX cUCTEM. ApXUTeKTypa (HoH
Heiimana. [apsapockas apxumexmypa. ABTOMATHYECKOE BBINOJHEHUE MPOrpaMMBbI
nporieccopoM. OnepaTuBHasi, IOCTOSIHHAS U JOJTOBPEMEHHAs naMaTh. OOMEH TaHHBIMU
¢ moMoIbI0 MKH. KOHTposuIepsl BHEIIHUX YCTPOUCTB. [IpsAmMoi 1OCTYII K HaMATH.

OcCHOBHBIE TEHJACHIIMU Pa3BUTUA KOMIIBIOTEPHBIX TexHojorui. I[lapannensHbie
BbIUMCIIEHUd. MHoromnpoueccopHbie cucteMmbl. CynepKoMnbloTephl. PacnpenenéHHbie
BBIYHMCIIUTENLHBIE CUCTEMBI M 00paboTKa OOJBIINX JaHHBIX. MoOOUIbHBIE ITUGPOBBIC
YCTPOWCTBA W HMX poOJb B KOMMYHHUKaUUsX. BCTpoeHHblE  KOMIIBIOTEPHI.
MukpokoHTposuiepbl. PoOoTH3HpOBaHHBIE POU3BO/ICTBA.

[IporpamMHOe oOecrieyeHre KOMITBIOTEPOB W KOMIBIOTEPHBIX CHUCTEM. Bujbi
nporpaMmMHOro obecnedeHuss W uxX HazHadyeHue. OCOOEHHOCTH MPOTPAMMHOIO
oOecrieueHusi MOOWIBHBIX ycTpoucTB. [lapamnensHoe nporpammupoBanue. CucTeMHOE
nporpamMmHoe  obOecrnieueHue. OrnepaluoHHbIE CUCTEMbI. YTUIUTHL  JlpaiiBepbl
ycTpoicTB. MHCTAIIAIUS U ACMHCTAIIISAIMS IPOTPAMMHOTO 00€CIICUEHUSI.

QaitnoBpie cucteMbl. [IpuHIMNBI  pa3MmelieHuss W WMEHOBaHuUS  (ailjoB
B AoJroBpeMeHHoM namatu. [labnonsl Ay onucanus rpyni (haisos.

[Iporpammuoe obOecnedyenue. JlureH3upoBaHue MPOrPAaMMHOTO OOECTICUCHHUS
u 1udpoBeIXx pecypcoB. [IpompuerapHoe u cBOOOJHOE MporpaMMHOE OOecIeYeHUeE.
KoMMepueckoe 1 HEKOMMEPYECKOE HCIIONIb30BaHUE MPOrPAaMMHOTO O00ecTeueHUs
u 1uudpoBbiX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas 3aKOHOJATEIHCTBOM
Poccuiickon @enepanmy 32 HEONPAaBOMEPHOE  MCIIOJIb30BAHUE  IMPOrPAMMHOTO
oOecrieueHus U UYPOBBIX PECYPCOB.

[IpyHIMIOBI TOCTPOEHUS W amnmnapaTHbIE KOMIIOHEHTbl KOMIBIOTEPHBIX CETEM.
Cereble ipotokoiibl. Ceth HTEpHET. Anpecanus B cetu uTepHeT. [IpoToKomb! cTeKa
TCP/IP. Cucrema TOMEHHBIX HMEH.

Paznenenue |IP-cetm Ha moacetm ¢ momomiblo Macok mozacered. CereBoe
agmMuHucTpupoBanue. IlojlydeHUE MaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hanmuuusi CBA3UM C y3710M ceTd. OmpenesieHHe MapuipyTa JIBUKEHUS
MaKETOB.

Bunsr JIeSTEIbHOCTH B ceTu HNuTepner. CepBucsl HNnTepuera.
['eonndopmarimoHHbie CHUCTEMBI. | €0JOKAIIMOHHBIE CEPBUCHI PEATHLHOTO BPEMEHU
(Hanmpumep, JOKalMsg MOOWUIIBHBIX  TENe(POHOB, OINPEACIICHUE 3arpyKEHHOCTH
aBTOMAruCTpaseil), HHTEPHET-TOPTOBIISA, OPOHUPOBAHUE OUIIETOB U TOCTUHHUII.

! Kypcueom BblIeIeH MaTepuall, KOTOPEIHA HE ABJIAETCS 00A3aTeNbHEIM P M3yIEHUH M HE BXOAUT B COIAEPKAHKE
MMPOMEKYTOYHOM MITM UTOTOBOM aTTECTAIIUH T10 TIPEAMETY.
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['ocynapcTBeHHBIE 3JEKTPOHHBIE CEpBUCHI W yciayrd. CouuanbHblE CETH —
OpraHu3aiys KOJIEKTUBHOTO B3aWMOJEUCTBUS M oOMeHa NaHHbIMH. CeTeBOMl ATHKET:
npaBuiia TMOBEACHUS B KubOeprpocTpancTBe. [IpoOiema MNOMIMHHOCTH MOTYYECHHOU
uHpopmaruu. OTKPBITEIE 00pa30BaTEILHBIC PECYPCHI.

TexHOreHHble M 3KOHOMUYECKHE YIPO3bl, CBA3aHHBIE C HCIOJIb30BAHHEM
UHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHONornid. OO0mme mnpoOiaemMbl 3alluThl
uHbopMaluu 1 uHpopMaMoOHHONH Oe3zomacHocTu. CpencTBa 3amuThl UH(pOpMaU
B KOMIIBIOTE€paX, KOMITBIOTEPHBIX CETSIX W aBTOMATU3UPOBAHHBIX WH(GOPMAIIMOHHBIX
cucrtemax. IIpaBoBoe oOecneueHue MHGOPMALMOHHOW OE€30MACHOCTH. INIeKMPOHHAS
yugpposas noonuces, cepmuguyuposanHvle caimsol u OOKYMeHMbl.

[IpenoTBparieHre HeCAaHKIIMOHUPOBAHHOTO IOCTYIA K TUYHON KOH(PHUIECHIIMATHHON
uH(pOpMaIUK, XpaHsAIIecs Ha MEPCOHATIBHOM KOMIBIOTEPE, MOOUIIBHBIX YCTPOIMCTBAX.
BpenonocHoe nporpammHoe obecriedeHrue U crnoco0bl 00pbObl ¢ HUM. AHTUBHPYCHBIE
nporpammbl. OpraHuzanus JUYHOTO apxuBa HMH(opmanuu. Pe3epBHOE KOMUpPOBAHHE.
[TaponbHas 3ammTa apXusa.

[udpoBanue nanHpix. CUMMETpUYHBbIE U HecUMMeETpUuHble M@l Ludps
npocroi 3amensl. ludp Le3apsa. lupp Buxenepa. Anroputm mmdpoanus RSA.
Cmezeanoepaghusi.

Teopernueckne 0CHOBbI HH(POPMATHKH

Nudopmanus, nanHsle ¥ 3HaHUA. MHGOpMalMoOHHBIE MPOIECCH B MPHUPOJIE,
TEXHUKE U 00ILIECTBE.

HempepbiBHBIE ¥ JUCKPETHBIE BEJIMYMHBI U curHaibl.  HeoOGxoamMocTh
JUCKpEeTU3aury HHGOPMALIUU, IPEeIHa3HAYEHHOM 1JIs1 XpaHEHUs, Iepeladyu 1 00pabOTKU
B IIU(POBBIX CUCTEMAX.

JIBonuHO€E KOoMpoBaHue. PaBHOMEpHBIE U HEPABHOMEPHBIE KOJIbI. JlekoaupoBaHue
COOOIIICHMI, 3aMMCaHHBIX C TIOMOIIBID HEPAaBHOMEPHBIX KOJOB. YcioBue @DaHo.
[locTpoeHue  OAHO3HAYHO  ACKOJUPYEMBIX  KOJOB €  TIOMOIIBIO  JEpeBa.
I'pagh An.A. Mapkosa. Enunuiipl u3aMepeHus: koindecTBa uHpopManuu. AnQaBUTHBIHN
MOJIXOJI K OIIEHKE KOJIMYeCTBa MHPOPMAIIUH.

Cuctembl cumcienus. Pa3BépHyras 3amuch 1ENbIX W JAPOOHBIX  YHCEN
B TMIO3UIMOHHOM cuctemMe cuuciaeHus. CBOWCTBAa TMO3WIIMOHHOM 3amUCU 4YuUCHa:
KOJMYECTBO IU(p B 3amucH, MPU3HAK JEIMMOCTA YHUCIAa HAa OCHOBAaHUE CHUCTEMBI
CUMCJIEHUSI. AJICOPUTM TEPEBOJAa LIEJIOr0 4YHciia U3 P-UYHOM CUCTEMBl CUUCICHUS
B JICCATUYHYIO. AJITOpUTM TMepeBofa KOHEYHOW P-wdHOW apoOu B JCCATHUHYIO.
AJITOpPUTM MEPEeBO/A 1LIEJIOT0 YUCIA U3 JECATUYHOM CHCTEMBbI CUMCICHHS B P-uuHylo.
[lepeBon KOHEWYHOW necATUYHON ApoOw B P-wunHyro. J[BowuHas, BOCbMepUYHAs WU
MIECTHAAIIATEPUYHAS CUCTEMbl CYHCIICHHUS, CBS3b MEXIYy HUMH. ApudMETHYECKUE
ONEpaLK B ITO3ULMOHHBIX CUCTEMAaX CUUCIEHUS. Tpouunas ypasHoeeuieHHas cucmema
cuucnenus. [{8ouuHo-0ecamuynas cucmema C4ucieHus.

Komuposanue texcroB. Komuposka ASCIIL. OgnoOaiitHbie KOaupoBKku. CTaHmapT
UNICODE. Koauposka UTF-8. Onpenenenrie nuuHpopMaiioHHOT0 00béMa TEKCTOBBIX
COOOILIEHUH.
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KoaupoBanue uzobpaxenuii. OueHka MHPOPMAMOHHOTO 00BEMA rpaduueckux
JAHHBIX IIPU 33JJaHHBIX Pa3pELICHUH U IITyOMHE KOAUPOBaHUs 1IBeTa. L[BeTOBBIE MOAEIH.
BektopHoe koaupoBanue. Popmatsl Tpaduyeckux (ainos. Tpéxmepnas rpaduxa.
®pakranpHas rpaduka.

KomupoBanue 3Byka. OneHka HHQOpPMAIMOHHOTO OOBEMA 3BYKOBBIX JIAHHBIX
IIPY 33JIaHHBIX YaCTOTE NUCKPETU3ALMHU U PA3PAIHOCTH KOAUPOBAHUS.

Anrebpa soruku. lloHatne BbIcKaspiBaHMs. Bpicka3biBaTelbHbIE  (DOPMBI
(mpenukatbl). KBaHTOPHI CyIIECTBOBAHUS U BCEOOIIIHOCTH.

Jlornueckue omnepanuu. TaOmuipel MCTUHHOCTH. JlorMueckue BbIPAXKEHHUS.
Jlormueckue ToxkaecTtna. JloKa3aTelbCTBO JIOTUYECKUX TOXKAECTB C MOMOILBIO TaOJIHUIL
VCTUHHOCTH. JIornueckue onepanuu 1 ornepanuy HajJ MHOKECTBAMM.

3akoHbl anreOpbpl JIOTMKM. OKBHBAJIECHTHBbIE MPEOOpa3OBaHUs JOTMYECKHUX
BbIpakeHUH. Jlornueckre ypaBHEHUS U CUCTEMBI YPAaBHEHUM.

Jlornueckue QyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXHBIX JIOTHUYECKUX
(GyHKUIHIA OT KOJIMYECTBA apryMeHTOB. [1oHbIe CUCTEMBI IOTHYECKHUX (DYHKIIMM.

Kanonnueckue QopMsbl Toruueckux BblpakeHH. COBEpLIEHHBIE TU3bIOHKTUBHbBIE
U KOHBIOHKTHBHbIE HOPMAaJIbHBIE ()OPMBI, QJITOPUTMBI MX IOCTPOEHHUS IO TadiIuIe
VUCTUHHOCTH.

Jlornyeckne 3meMeHTBI B cocraBe Komnbrorepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii  cymmarop. lloctpoeHne cxeM Ha JIOTHYECKHMX  AJIEMEHTAxX
[0 33aJaHHOMY JIOTMYECKOMY BBIPAXKEHUIO. 3alHdCh JIOTUYECKOTO  BBIPAKECHUS
0 JIOTUYECKOU cxeme. Mukpocxemvl u mexHoa02us ux npou3eo0cmad.

IIpeacraBieHye LEIbIX YUCEIT B TaMATH KOMITbIOTEpA. OrpaHUYEHHOCTh IHANa30Ha
yucea NPU OIPAHUYECHUHM KOJIMYECTBA paspAnoB. llepenonHeHue paspsIHONW CETKH.
be33nakoBbIe M 3HAKOBBHIC JAaHHBIC. 3HAKOBBIA OWT. JIBOMYHBIM HOMOIHUTCIBLHBIM KOJI
OTPULIATEIBHBIX YHCEI.

[TobutoBble  jormyeckue onepauuu. Jlornueckuit, apudmeTnyeckuii U
nukindeckuit cipuru. [ludpoBanue ¢ moMoIIbI0 MOOGUTOBOM ONIEPAIINH «UCKITIOUAIOIIIEE
NITN».

IIpeacraBieHre BEHIECTBEHHBIX YHMCEN B MaMITH KOMIIBIOTEpA. 3Hayallas 4acTb
U TMOpsANOK uucia. JluamazoH 3HayeHUM BeHIECTBEHHBIX uuncesl. [IpoGiembr
XPaHEHMsI BEUIECTBEHHBIX YMCEJ, CBSI3aHHBIE C OIPAaHUYEHUEM KOJMYECTBA Pa3psiiOB.
BolnonHenne onepaiuii ¢ BEIIECTBEHHbIMM  YHMCJIAMH, HAKOIUIEHHE  OIIMOOK
IIPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPAMMUPOBaHHUE

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB PAaOOTHl MPOCTEHIIMX —aJrOPUTMOB
YIPaBJIEHUS UCIIOTHUTEISIMU U BBIYMCIUTEIBHBIX AITOPUTMOB. OTpeeneHne NCXOIHBIX
JAaHHBIX, IPH KOTOPBIX aITOPUTM MOKET JaTh TpeOyeMbli pe3ysbTar.

Otanbl penieHus 3aJad  Ha KOMIbIOTepe. MHCTpyMEHTalbHbBIE CpEICTBA:
TPAHCISATOP, OTJIATYUK, MPOPUIUPOBIIMK. KOMIUISAIUSA U MHTEpHpPETAlUs TPOrPAMM.
BuprtyanbHble MalIWHBL.



denepanbhas padouas nporpamma | Mapopmaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

WNurerpupoBanHas  cpexa  pa3paboTku.  MeTonbl  OTJIaAKd — MPOTPaMM.
Hcnonb3oBanue TpacCUpoBOYHBIX Tabmuil. Otnagounbiii  BeiBoA. [lomarosoe
BBITIOJIHEHUE TTporpamMMbl. Touku octanoBa. [IpocMoTp 3HaueHUM epEMEHHBIX.

S3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYMCIIEHHbIE, BEIECTBEHHbIC, CUMBOJIbHBIC, JIoruueckue. Bersnenusa. CioxHbIe
ycnoBus. lluknel ¢ ycmoBueM. Lukiel mo nepeMeHHoOW. B3anmo3ameHsIeMOCTb
pa3MYHBIX BUAOB IUKIOB. MHBapuaHT 1ukia. CocTaBieHUE UKIIA C UCIIOIb30BaHUEM
3apaHee ONpeeIEHHOrO MHBapHaHTa LUKIIA.

JokymeHTpoBanue mporpamm. Hcnons3oBanue koMMmeHTapueB. Iloaroroska
OMMCAHMS MPOTPAMMbl U HHCTPYKIIUU JJIs [TOJIb30BATENS.

AnroputMbl  00pabOTKM HaTypalbHBIX YKCEN, 3alUCAHHBIX B MO3UIIMOHHBIX
CUCTEMAaxX CUHMCIEHUS: pa30MeHue 3aluch 4Yucia Ha OTAeNbHbIE  LHU(DpHI,
HAaXOXXJEHUE CYMMbl M TPOU3BEACHHS LHU(PpP, HAXOKICHUE MaKCUMAJIbHON
(MUHUMATBHON) TUDPHI.

HaxoxxneHue Bcex MpOCTBIX YHMCEN B 3aJaHHOM Jauana3oHe. lIpencraBienue
yucia B BUJE HaOOpa MPOCTBIX COMHOXHUTENEH. ANrOpUTM OBICTPOrO BO3BEICHUS
B CTCIICHb.

OOpaboTka naHHBIX, XpaHsAmuxcs B ¢ainax. TekcToBele W JBOUYHbBIE
dbaiinbsl. daitnoBeie nepeMenHblie ((ainoBbie ykaszarenu). Urtenue u3 daiina. 3anuch
B (haii.

Pa3buenue 3agaun Ha mnomzagaud. [loamporpammbl (TipouieAypbl U (PYHKIIHH).
Pexypcus. PexypcuBHbie 00beKTHI ((pakTainsl). PekypcuBHbIe Mporienypsl U PyHKITUH.
Hcnonb3oBaHue cTeka JUisl OpraHu3aluu PEKYpPCUBHBIX BHI30BOB.

Hcnonb3oBaHne  CTaHAAPTHOM  OMOMMOTEKHM  sSI3bIKa  MPOTPAMMHUPOBAHUS.
[ToaxmtoueHne OMOIMOTEK MOAMPOrPaMM CTOPOHHHX MPOU3BOAUTENCH. MOIynbHbIN
MPUHIIUAI OCTPOEHUS MPOrpamMM.

Yucnennble MeToabl. TouHOE W MpUOIMKEHHOE pelleHHs 3anadyu. YucieHHbie
METOJbl pEIIECHUS YpaBHEHWI: Meron mnepebopa, METOJI MOJOBHUHHOIO JIEJICHHUS.
[TpubnnkEéHHOE BHIYMCIICHHE JUIMH KPUBBIX. Beruncienue miomaaei puryp ¢ moMoIbro
YHUCJICHHBIX METO/0B (METOJI MPSIMOYTOJIBHUKOB, MeTO Tpareuuii). I[lonck Makcumyma
(MuHUMYMa) (PYHKITUH OJTHOM MEPEMEHHON METOI0OM MOJIOBHHHOTO JICTICHHUS.

O6paboTka  CHUMBOJIBHBIX  JIaHHBIX.  BcTpoeHHBbIE  (QYHKIMH  s3bIKa
MPOTrPAaMMUPOBAHUS 1T OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA TMOSBICHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA IO MPOOETbHBIM CUMBOJIAM, TOMCK MOJACTPOKU BHYTPH JAHHOUN CTPOKH,
3aMEHa HAMJEHHOW MOJCTPOKHU Ha JIPYTYIO CTPOKY. ['eHepanus Bcex CIOB B HEKOTOPOM
andaBuTe, yIOBIETBOPSIONIMX 3aJlaHHBIM oOrpannueHusM. I[IpeoOpa3zoBanue umcia
B CUMBOJIbHYIO CTPOKY M OOpaTHO.

MaccuBel ¥ MOCJIENOBATEILHOCTH  4Hcell. BpruuciieHue  000O0MEHHBIX
XapaKTEPUCTHUK 3JEMEHTOB MAacCCHMBA WJIM YMCIIOBOM IMOCJIEI0BATEIbHOCTH (CYMMBI,
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MPOU3BEICHUS, CpPEAHEr0 apu(PMETHIeCKOro, MHUHHUMAIBHOTO H MaKCHMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, VIOBJICTBOPSIONMIMX 3aJaHHOMY YCIIOBHIO).
JIMHEeNHBIM NOMCK 3aJJaHHOTO 3HAUYCHUS B MAaCCHUBE.

CopTtupoBka ojgHOMEpHOTO MaccuBa. IIpocTbie MeETOABl COPTHPOBKU (METOJ
My3bIpbKa, METO/ BbIOOpa, cCOpTUpOoBKa BcTaBkamu). CopTupoBka ciusiHueM. beicTpas
coptupoBka maccuBa (anroput™ QuickSort). /I[BOMYHBIH TOWCK B OTCOPTHPOBAHHOM
MacCHBE.

JIByMepHbIe MacCHBBI (MATpUIIbl). AJITOPUTMBI 00PaOOTKHU JTBYMEPHBIX MacCCHBOB:
3aMIOJTHEHHUE IBYMEPHOTO YMCIOBOIO MAaCCHBA M0 3aJaHHBIM IIPaBHJIAM, IIOKUCK JIEMEHTA
B JBYMEPHOM MAacCHUBE, BBIUHCICHHE MaKCHMMyMa (MUHMMYyMa) U CyMMBI 3JIEMEHTOB
JBYMEPHOT'O MAacCHBa, IEPECTAHOBKA CTPOK U CTOJIOIIOB JBYMEPHOTO MaccCHUBa.
Paspabomra npocpamm ons pewenus npocmuix 3adau aumaausza Oannwvlx (ouwucmka
OAHHBIX, KIACCUDUKAYUS, AHATIU3 OMKTOHEHUIL).

NupopmanuoHHbIe TEXHOJIOTHU

TekctoBeiii mporeccop. PepaktupoBanue u  QopmatupoBanue. I[IpoBepka
opdorpadpuu u rpammaTuku. CpesicTBa NOMCKA U aBTO3aMEHbI B TEKCTOBOM IIPOLIECCOPE.
Hcnone3oBanne crwie. CTpyKTypupOBaHHBIE TEKCTOBBIE JOKYMEHTBL. (CHOCKH,
ornasienue. KomnexkruBHas pabota ¢ JoKymMeHTaMU. MTHCTpYMEHTHI pelieH3uPOBaHUS
B TEKCTOBBIX mpoueccopax. O6maunble cepBuchl. JlenmoBas mnepenucka. Pedepar.
[IpaBuna UUTUPOBAHMS MCTOYHHUKOB M OQOpMIIEHUS OMONIHOrpapUUEeCKUX CCHUIOK.
OdopmieHue crucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKON TEKCTA.
TexHnueckue cpercTsa BBOJA TeKCTa. CrieMaIM3upOBaHHBIE CPEICTBA PEAAKTUPOBAHUS
MaTEeMaTUYECKUX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3a/a4d aHajdW3a JAaHHBIX: IPOTHO3UPOBAHME,
KJIacCU(pUKalLus, KIacTepu3alus, aHaJIu3 OTKJIOHEeHUH. [locnenoBaTenbHOCTh pelIeHHs
3aJlay aHaJIu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA Ka4eCTBa JIaHHBIX,
BbIOOP W/WJIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHNEe NAaHHBIX, BU3yaau3alus JaHHBIX,
UHTEpHpeTanns pe3yiapTaToB. IIporpammHele  cpeacTtBa M MHTEPHET-CEPBUCHI
UIsi 00pabOTKK M MpeacTaBieHusl AaHHbIX. bosbliue nanHele. MammHHOe OOydeHHE.
Hnmennekmyanbuviii aHaiu3 OAHHbIX.

AHanu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaOIUL. BbrarcieHre cyMMbl, CpeTHETO
apupMEeTHIECKOTro, HauOOJIBIIETO (HAaMMEHBIIIET0) 3HAUCHHUs Juarna3oHa. Beruucienue
kodddurmenTa Koppensiue  JBYX pPSAOB JaHHBIX. [locTpoeHHWe  CTONOYATHIX,
JUHENYaThIX U KPYroBeix nuarpamm. [loctpoenune rpadukos dyukmmii. [Togdbop munum
TpeH/a, peuieHue 3a7a4 MPOrHO3UPOBAHUS.

YucneHHoe pelleHre ypaBHEHUI ¢ MOMoIIbI0 oa0opa napamerpa. OnTumMu3anus
KaK TIOMCK HaWIydyllero pelieHuss B 3aJaHHbIX YycinoBuax. llemeBas ¢yHkius,
orpaHndenus. JlokagpHble W T100ANBHBIA MUHMMYMBbI 1eleBOM (QyHKuuu. Perienue
3a]1a4 ONTHUMH3AIUH C TOMOIIBIO AJIEKTPOHHBIX TAOIUII.
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11 KJIACC

Teopernyeckue 0CHOBbI HHPOPMATUKU

Teopernyeckue MOAXOAbI K OILIEHKE KOJWYECTBA HHQPOpMalUU. 3aKOH
apnutuBHocTH uHpopmarmu. Dopmyna Xapriu. HWudbopmanuss U BEepOATHOCTb.
®opwmyna [llenHoHa.

Anroputmsbl cxxatus gaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Anroputmsl C:kaThsi JAaHHBIX C MOTEPSIMU. Y MEHbBIIICHUE TIIYOUHBI KOAUPOBAHUS
nBeta. OcHOBHBIE Hjen anropuTMoB cxatus JPEG, MP3.

CkopocTe  mepenauu JAHHBIX. 3aBUCUMOCTh BPEMEHU nepeaayu
0T MH(OPMALMOHHOTO 00BEMa MaHHBIX M XapaKTEPUCTUK KaHala CBA3H. [IpudmHbI
BO3HMKHOBEHUS OIMOOK MpH nepeaade qanHbiX. Kossl, mo3Bossitoinire oOHapyKUBaTh U
UCIIPaBJIATh OIMIMOKH, BO3HHUKAIOIIME TPHU Tepenaye AaHHbIX. PaccTosiHue XamMMmuHTA.
Konuposanue ¢ mopropenrem 6utoB. Kogabl XoMMuHra.

Cucrembl. KomnoHeHTsl cucTeMbl M MX B3auMojehcTBUE. CHCTEMHBIM 3QeKT.
VYnpasieHnue kak ”HPOpMaMoHHbIH npouecc. OOpaTHast CBSI3b.

Mopnenmn u wmognenupoBanue. lLlens monenupoBanus. COOTBETCTBHE MOAEIN
MOJIETIUPYEMOMY OOBEKTY WM Tpoleccy, Lelu MojaenupoBanus. Dopmanuszaius
MPUKIIAIHBIX 3a7a4.

[IpeacraBienue pe3yJbTaTOB MOJECIUPOBAHUSA B BHUJIE, YIOOHOM JJI BOCHPUATHS
yenoBekoM. ['paduueckoe npecTaBieHUue JaHHBIX (CXEMBbl, TaOJIHIIbI, TpaduKn).

I'padbl. OcHoBHBIE OHATHS. Buabl rpados. Onucanue rpadoB ¢ HOMOUIBI0 MaTPHIL
CMEXHOCTH, BECOBBIX MATPHL, CIUCKOB CMEKHOCTH. PellieHrne anropuTMU4YeCcKux 3aad,
CBSI3aHHBIX C aHAIM30M TpadoB (MOCTPOECHUE ONMTUMAIBHOTO MYyTH MEXIY BEpIIMHAMU
rpada, ompeneneHMe  KOJMYECTBA  PAJIMUHBIX IMyTEH  MEXAy  BepUIMHAMU
OPUEHTUPOBAHHOTO AlUKINYECKOTo rpada).

HepeBbs. bunaphHoe pgepeBo. JlepeBbs moucka. CnocoObl 00xona Jepesa.
[IpencraBnenne apupmMeTHUECKUX BBIPAXKEHHUI B BUJIE epeBa. J{UCKpeTHBIE UTPBI IBYX
UTPOKOB ¢ noTHOU nHpopmarueit. [loctpoenue nepeBa nepedopa BapuaHTOB, ONMUCAHKE
CTpaTeTUu WTPbl B TAOJUYHON (opmMe. BBIUTPHINIIHBIE U MPOUTPHIIIHBIE MO3UIUH.
Boidrpeliiiiabie cTpaTeruu.

CpenctBa HMCKycCTBEHHOro HHTeiiekTa. (CepBHCHI  MAIIMHHOTO — IEepeBoja
U pacrno3HaBaHus ycTHOW peur. KorHutuBHble cepBuchl. MneHTudukanms u mouck
n300paxkeHui, pacroznaBanue jul. CamooOyuaromuecs cucrteMbl. MckyccTBeHHbIN
WHTEJJIEKT B KOMIIBIOTEPHBIX uUrpax. lcroiap30BaHUE METOJOB HCKYCCTBEHHOTO
MHTEUIEKTa B OOydalmMx cucremax. lcrnoiab30BaHHEe METOJOB HCKYCCTBEHHOI'O
UHTEIeKTa B  poOoToTexHuke. MurepHer Bemei. llepcnexkTuBbl  pa3BUTHSA
KOMITbIOTEPHBIX MHTEJUIEKTyalIbHbIX cucTeM. HelipoHHbie ceTu.

AJITOPUTMBI U IPOTPAMMUPOBAHUE
dopManuzanus MOHATUA aiaroputma. MamumHa ThrOpuMHTa Kak yHUBEpcalbHas
MoJienb BeruncieHui. Tesuc YUépua—Twropunra. Mawuna [locma. Hopmanvhvie
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aneopugmvl Mapkosa. Aneopummuyecku Hepazpewiumvle 3aoayu. 3adava 0cmaHosa.
Heegoszmoorcnocmv asmomamuueckoii omaaoku npocpamm.

OreHka CI0XHOCTH BBIYUCICHUN. Bpems paboThl 1 00bEM HCIIONB3YEMOM MaMATH,
UX 3aBUCHUMOCTb OT pa3Mepa UCXOIHBIX JIaHHbIX. OlIEHKa aCUMIITOTHYECKOU CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TIOJIMHOMHUAIBHOM cllokHOCTU. [lepeGopHbIe aaropUTMBI.
[TpumMeps! pa3TUYHBIX AITOPUTMOB PEIICHUS OJJHON 3a7au, KOTOPhIE UMEIOT Pa3IHuHyIO
CIIOXHOCTb.

[Touck mpOCTBIX YUCEN B 3aIaHHOM JIMAIa30HE C MOMOMIBIO AJTOPUTMA «PEIIETO
OpatocdeHay.

MHuoropa3psgHbie 1eNble Yhciia, 3aJa4u JUTMHHOW apu(METHUKH.

CnoBapu (accouuaTUBHBIE MAaCCUBBI, 0TOOpaxeHus1). Xau-radnuipl. [loctpoenue
an(aBUTHO-YaCTOTHOTO CJIOBApPS JJIA 33JJaHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM A3biKe. Buvloenenue nocnedosamenvrhocmeii
no wiabaony. Pecynapuvie svipaxcenus. Yacmommuwiii ananus.

Crexku. AHamu3 MNpaBUIBHOCTH CKOOOYHOTO  BbIpaK€HUs.  Bpluucienue
apu(pMETHYECKOT0 BBIPAKEHUS, 3alIMCAaHHOTO B NOCT(PUKCHON (hopMme.

Ouepenn. Mcnionp30BaHKe OUEpEIN U1 BPEMEHHOTO XPAHEHUSI TAHHBIX.

Cesaznvle cnucku. Peanuzayus cmeka u ouepeou ¢ nOMOWbIO C8A3HbIX CNUCKOS.

Anroputmbl Ha rpadax. [locTpoeHne MHMHHMMAaIBbHOTO OCTOBHOIO JI€peBa
B3BEIICHHOTO CBS3HOTO HeEopueHTUpoBaHHOTO rpada. O6xo0 ecpaga 6 enybuny.
Ob6x00 epagpa 6  wupuny.  KomuyuecTBO  pasmUyHBIX  IyTeH  MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOTO alUKIN4eckoro rpada. Anroput™ JIeMKCTpBI.
Aneopumm Dnotioa—Yopwanna.

JlepeBbst. Peanusanus nepeBa C NOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOMYHBIE
(bunapubie) gepeBbs. IlocTpoenue gnepeBa s 3aJaHHOTO  apU(PMETHYECKOTO
BbIpakeHUs. PexypcuBHbIe anroputmbl oOxofa JnepeBa. lcmonb3oBaHue cTeka U
ouepenu 1y 00Xoja AepeBna.

JluHaMuyeckoe MporpaMMUpPOBAHUE KAaK METOJ PEIICHHs 3aad C COXPaHEHUEM
IPOMEKYTOUHBIX PE3YJIbTATOB. 3a/ayd, pelaeMble € TOMOIIBIO JTUHAMHYECKOIrO
IPOrpaMMHUPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (DPYHKIMH, MOACUET KOJMYECTBA
BapUAHTOB, 3aJ]a4¥ ONITUMU3AIUH.

[lonsitTue 00 OOBEKTHO-OPHUEHTHUPOBAHHOM  MporpaMMupoBaHuu. OOBEKTHI
u kinaccel. CBoiicTBa M MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIU3.
PazpaboTtka mporpaMm Ha  OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO  IMOAXOJA.
Wukarncynsuus, HacleJoBaHue, MOJIUMOpPU3M.

Cpenst  ObicTpodi  pa3paboTrku  mporpamm. [IpoektupoBanue wuHTEpdeiica
noJsib3oBatens. Vcnonb30BaHWe TOTOBBIX YIPABISAEMbBIX 3JEMEHTOB AJII MOCTPOCHUS
uHTEepdeiica.

O0630p A3bIKOB IporpamMmmupoBanus. [loHsATHE 0 MapagurmMax NporpaMMHpPOBaHHUSL.
H3yuenue 6mopoco sA36lka npocpammupo8anusl.
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NudopManuoHHbIE TEXHOJIOTUH

OTanbel KOMIBIOTEPHO-MAaTEMATHYECKOTO MOJEIUPOBAHUA: TOCTAHOBKA 3aJayH,
pa3paboTka MOJENH, TECTUPOBAHHE MOJENH, KOMIBIOTEPHBIA SKCIIEPUMEHT, aHaJHn3
PE3yIBTAaTOB MOJEITUPOBAHUS.

JluckpeTuzanus npyu MaTeMaTuyeCcKOM MOAEIMPOBAHUN HEMPEPBIBHBIX MPOLIECCOB.
MonenupoBanue JIBYKEHUS. MonenupoBanue OMOJOTMYECKUX CUCTEM.
MareMaTtnyeckre MOJIETU B SKOHOMUKE. BbIUHCINTENbHBIE IKCIIEPUMEHTHI C MOJEISIMHU.

O6paboTka pe3yJabTaTOB IKCIEpUMEHTa. MeTo HauMEeHbIINX KBaipaToB. OleHKa

YHUCJIOBBIX MMAPAMETPOB MOJEIHPYEMBIX OOBEKTOB M IpoLeccoB. BoccraHoBiIeHHUE
3aBUCHMOCTEM I10 pe3ysIbTaTaM IKCIIEPUMEHTA.

BepostHoCcTHBIE MOJIEIIN. Mertonpl Momnte-Kapio. Nmuranmonnoe
MoienpoBaHue. CUCTEMBl MACCOBOTO OOCITYKMBaHHUSL.

Tabnuunbie (pensiroHHbIe) 0a3bl JaHHBIX. Tabnuia — npecTaBieHUE CBEACHUN
00 omHOTMHIHBIX 00BekTax. Ilone, 3amucek. Kirou tabmmipel. Pabora ¢ roTroBoi 0a3oit
JAHHBIX. 3amnojgHeHue O0a3pl JaHHbBIX. [louck, copTUpoBKa W (UIBTpALMS TaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochkl ¢ NapameTpaMmu. BeluuciaseMble Moms
B 3aIIpOCax.

MHoroTtabiuunbie 0a3bl AaHHBIX. TUIBI CBsI3ed Mexay TaOnuiaMu. BHemHwuii
kito4. LlenoctHOCTh 6a3bl TaHHBIX. 3alIPOCHl K MHOTOTAOINYHBIM 0a3aM JaHHBIX.

OcHoHble npuHyunsvl Hopmanuzayuu 6a3 oannvix. A3vik ynpasnrenus oanuvimu SQL.
Coszoanue npocmulx 3anpocos Ha sasvike SQL Ha 6b100pKy OAHHBIX U3 0OHOU MAOIUYDL.

Hepenayuonnvie 6azvl 0annvlx. Ikcnepmuule cucmembl

Nurepuer-npunioxkenusd. [loHsaTHE O CEpBEpHOM M KIMEHTCKOW 4YacCTIX CaiTa.
TexHOMorusl «KJIMEHT — CEpBEP», €€ TOCTOMHCTBA U HexocTatku. OcHOBHI si3bika HTML
u kackaaHeix Ta0mun ctuwien (CSS). Cuenapuu Ha si3bike JavaScript. @opMbl Ha BeO-
CTpaHuLE.

Pasmenienue Be6-caiiToB. Y ciyra XOCcTUHTA. 3arpy3ka (paiyioB Ha cailT.

BBox u300pakeHUHd C HCMOJIB30BAHUEM PA3IUYHBIX LHUQPPOBBIX YCTPONCTB
(udpoBbIX (oToanmapaToB M MHKPOCKONOB, BHJIEOKAMEpP, CKAHEPOB MU JAPYIHX
ycTpoiictB). ['paduueckuit penaktop. Paspemenune. Kaapuposanuwe. WcnpapneHue
nepcrnekTusbl. [ 'ucrorpamma. Koppekuus ypoBHeid, koppekuus usera. O6eciBeynBanmue
LBETHBIX H300pakeHuil. Perymb. PaboTa ¢ obnactamu. OUiIbTphI.

MHuorocnoiiabie  u300paxkeHusi. TekctoBble ciion. Macka cnosa. Kanambl.
Coxpanenue BbiieieHHON oOnactu. [loaroroBka wiumrocTpanmii Juisi BeO-CalTOB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bekropuas  rpaduka. IlpumutuBbl.  V3MeHenwe  mopsaka — DJIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnupoBka. Kpusbie. ®dopmaTbl BEKTOPHBIX
pucyHkoB. Mcnonp3oBaHrne KOHTYpOB. BekTopuzalius pacTpoBbIX U300pasKeHHM.

[IpyHIMIIBI TTOCTPOEHU W PENAKTUPOBAHUS TPEXMEpHBIX Mojeneil. CeTouyHble
Mojiend. Matepuansl. MoenpoBaHie HCTOUHUKOB OocBellleHus. KaMmepbl. AIUTUBHbBIC
texHonoruu (3D-npuntepsl). [loHsiTHE O BUPTyanbHOW PEATBHOCTH U AOMOJHEHHOM
PEaIbHOCTH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO HTH®OPMATHUKE HA YPOBHE CPE/IHEI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yibTAaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS
PYKOBOJACTBOBAaTbCA  C(POPMUPOBAHHOM  BHYTPEHHEH  TMO3UIUEH  JIMYHOCTH,
CUCTEMOM LIEHHOCTHBIX OpHUEHTALMW, TO3UTUBHBIX BHYTPEHHUX YOEXJEHUM,
COOTBETCTBYIOIIMX  TPAAULMOHHBIM  IIEHHOCTSAM  POCCUHCKOIO oOmiecTsa,
paclIMpeHre XU3HEHHOTO ONBITA W ONBITA JEATEIBHOCTH B IIPOLIECCE peaIu3aluu
CpeACTBaMH  Y4YyeOHOro IpeiMeTa OCHOBHBIX  HallpaBICHUNH  BOCHUTATEIBHOU
NEATEIIBHOCTH.

1) rpaskaIaHCKOro BOCTIMTAHMS

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, yBa)KCHHE 3aKOHA
U TPaBOMOPsIKa, COOJIO/IEHUE OCHOBOIMOJIArAIOMUX HOPM WH(GOPMAIIMOHHOTO MpaBa
1 nH(MOPMAITMOHHOW 0€3011aCHOCTH;

TOTOBHOCTh  TMPOTHBOCTOATH  HJCOJOTHH  OKCTpEMH3Ma,  HallMOHAIM3MA,
KceHo(poOuu, JUCKpUMHMHAIIMM 1O  COLMAJIBHBIM,  PEJIUTHO3HBIM,  PACOBBIM,
HAIMOHAIBHBIM MMPU3HAKAM B BUPTYAJIBHOM IPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOE OTHOIICHHWE K HCTOPUYECKOMY HAClIeuIo, MOCTHXeHHsM Poccrun
B HayKe, MCKYCCTBE, TEXHOJOTHIX, MOHMMAaHWE 3HAYEHUS MHOOPMATUKH KaK HAyKU
B 'KU3HU COBPEMEHHOT'0 OOIIECTBA;

3) AyXOBHO-HPABCTBEHHOTO BOCTIMTAHUS:
c(hOpPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, ATUYECKOTO  TOBEJCHUS,
CITOCOOHOCTh OIIEHMBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIE PEIIeHUs,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCII€ B CETH
WNuTtepHer;

4) 3cTeTHYEeCKOr0 BOCIIUTAHUS:

3CTETUYECKOE OTHOIICHHWE K MHPY, BKJIOYAs 3CTETUKY HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA,;

CIOCOOHOCTh BOCIPHHHMMATH PAa3lIUYHbIE BHIbI MCKYCCTBA, B TOM YHCJE
OCHOBAHHOTO Ha MCITOJb30BaHUH HWH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pu3nyeckoro BOCHUTAHUS:

c(hOpMHUPOBAHHOCTH 370POBOr0 U 0Oe30MmacHOro olOpasa >KU3HU, OTBETCTBEHHOIO
OTHOIIIEHUSI K CBOEMY 370pPOBbIO, B TOM HYHCIIC 3a CU€T COOIIOJCHUSI TpeOoBaHUI
0e30macHOM OKCIUTyaTalldd CPEACTB  HH(POPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH;
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6) TPya0BOr0 BOCTIMTAHMSA:

TOTOBHOCTh K AQKTHUBHOW JIEATEIILHOCTH TEXHOJIOTMYECKOW ¥  COIHAIBHOM
HAINpaBJICHHOCTH, CIHOCOOHOCTh WHUIIMUPOBATh, IUIAHHUPOBATh M CaMOCTOSTEIBHO
BBITIOJIHATH TaKYIO JACSITEIHHOCTD;

WHTEpeC K  cdepam  NpopecCHOHATLHOW  JCATENBHOCTH,  CBSI3aHHBIM
¢ uH(pOPMATUKOW, TPOTPAMMHPOBAHUEM W WH(POPMAUOHHBIMH TEXHOJIOTHSIMHU,
OCHOBAaHHBIMH Ha JOCTIDKEHHSX HAayKd WH(POPMATHKH W HAyYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIH  BBIOOp Oyaymedt mpodeccun
Y pEaIN30BbIBATH COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKECHUH
BCEM KU3HU,

7) IKOJIOrH4eCcKOro BOCIIMTAHHA:

OCO3HAHHE TI00ATBLHOI0 XapaKTepa IKOJIOTUUECKUX MPOOJIeM U IyTel UX pelieHus,
B TOM 4YHCJI€ C YYETOM BO3MOXKHOCTEH HHQPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTHKEHUAM HAYyYHO-TEXHUYECKOI'O IMpOrpecca MW OOIIECTBEHHOU
IPAKTUKY, 32 CYET MOHUMAHUS POJIM UH(POPMALIMOHHBIX PECYPCOB, NHPOPMAIIMOHHBIX
IPOLIECCOB M MH(POPMALMOHHBIX TEXHOJIOTHI B YCIOBUAX LU(PPOBON TpaHChOpMaruu
MHOTHX c(ep )KU3HU COBPEMEHHOIO 00IIECTBA;

OCO3HaHUE LEHHOCTH HAy4YHOW JESITEIIbHOCTH, T'OTOBHOCTh OCYILECTBIIATH
MPOEKTHYIO M HCCIIEOBATENbCKYIO ACSITENbHOCTh MHAMBUIYAIbHO U B TPYIIIIE.

9) sMOUMOHAIBLHBII HHTEJLJICKT, MPEAIoIararoumn c(hOpMHUPOBAHHOCTD:

CaMOpETyJIUPOBAHUS, BKJIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CTIOCOOHOCTh aaTUPOBATHCS K AMOIIMOHATLHBIM
WU3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLUM, BKJIIOYAIOMIEH CTPEMJICHUE K JOCTHKECHUIO LENH
U yCIEXy, ONTUMH3M, WHUIHUATUBHOCTh, YMEHHE JI€MCTBOBAThb, MCXOJd W3 CBOUX
BO3MOKHOCTEH;

OMITATUH, BKJIOYAKOIIEH CHOCOOHOCTh IMOHMMATh SMOIIMOHAJIBHOE COCTOSHUE
JIPYTUX, YYUTBIBAaTH €ro0 TP OCYIIECTBICHUHM KOMMYHHUKAIUH, CIIOCOOHOCTh
K COUYBCTBHIO U CONIEPEKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTpaWBaTh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3800 TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare n3ydenusi nHOOPMATUKUA Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus
y oOyudaromierocss 0yayT chOpMHpPOBAHBI METANPEAMETHBIE PE3YNIbTAThI, OTPAKCHHBIE
B YHUBEPCAIBHBIX YUEOHBIX JTEUCTBUSIX, @ UMEHHO — MTO3HABATEILHBIE YHUBEPCATbHBIC

16



denepanbhas padouas nporpamma | Mapopmaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

yueOHble JEeWCTBUSA, KOMMYHHUKATHBHBIC YHUBEpCAJIbHblE Yy4eOHble JeHCTBUA,
pEryJSATUBHBIE YHUBEPCAIbHbBIE YUEOHbIE IEHCTBUS, COBMECTHAS JESATEIbHOCTD.

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE y4eOHbIe AeilCTBHSA
Ba3oBble Jornueckue aeicTBUA:

CaMOCTOSTEIIEHO (OPMYITHPOBATh M aKTyaIM3UPOBATH MPOOJIEMy, pacCMaTpPUBATh
e€ BCECTOPOHHE;

yCTaHABIMBATh CYIICCTBEHHBI TMpU3HAK WJIA OCHOBAaHWS ISl CPaBHEHWS,
KJ1accupuKaIu U 0000IICHHUS;

OTIPEICIIATH IEJH ACSITSIIBHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPHUH UX TOCTHKCHHS,

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEUHS B PACCMAaTPUBACMBIX SIBJICHUSX;

pa3pabarbiBaTh IUIAH pEIICHHS TPOOJeMbl C YYETOM aHaIM3a HMEIOLIUXCS
MaTepHaTbHBIX U HEMAaTEPHATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JCSITCIBHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIbTATOB
IEJISIM, OIICHUBATh PUCKU TIOCIICICTBUN NEATEIHHOCTH,

KOOPJAMHUPOBATh U BBITIOJHATE PabOTy B YCIOBHSAX pPeaTbHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBble nccienoBare/ibCKkue JeiCTBHA:

BJIQJIETh HABBIKAMHM Y4Y€OHO-HCCIEIOBATENIbCKOM M MPOEKTHOW JI€ATEIbHOCTH,
HaBbIKaMU pa3peleHus IpodiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY
MOMCKY METOAOB PEIICHMs MPAKTUYECKHX 3aJa4, TPUMEHEHHUIO pPa3JIMYHbIX METO/OB
NO3HaHMS;

OCYLIECTBJIATH PA3JIMYHBIE BUABI IESITEIIBHOCTH IO NOJYYEHUIO HOBOTO 3HaHUS, €T0
UHTEPIIpEeTaluy, IPeoOpa30BaHUIO0 U IPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYalUsX,
B TOM YHCJI€ TIPH CO3/IaHUU YYE€OHBIX U COI[UATBHBIX MPOEKTOB;

(opMupoBaTh Hay4yHBIH THUIN MBIIUICHUS, BJAJETh HAy4YHON TEPMUHOJIOTHUEM,
KJIFOYEBBIMU MOHATHSAMHU U METO/IaMU;

CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIbHOMN IEATETbHOCTH
Y )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh PUYMHHO-CIICJICTBEHHBIE CBA3U U aKTyaJlu3UpPOBaTh 3a/a4y, BIABUTATh
rUnoTe3y €€ peuieHus, HaXOUTh APTYMEHTHI JJIs I0Ka3aTelIbCTBa CBOMX YTBEPKACHHUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh NOJIyYEHHBIE B XOJE PELICHUs 33Ja4d pe3yJbTaThbl, KPUTHUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLEHKY HOBBIM CHUTYyallMsiM, OIIEHMBAaTh MNPUOOPETEHHBIA  OINBIT;

OCYIIECTBIISTH LieJICHANPABICHHBIN MOMCK MEPEHOCa CPEACTB U CIOCOOOB IEUCTBUS
B TPO(he€CCUOHATIBHYIO CPEY;

YMETh TMEPEHOCUTh 3HAHUS B TII03HABATEIBHYIO M MPAKTHUECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUA U3 Pa3HBIX MPEAMETHBIX 00JIacTel;
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BBIABHUI'aTb HOBBIC UJICH, IIPCAJIAraTh OPUTMHAJIBHBIC ITOJAXO0/bl U PCIICHUA, CTABUTDH
HpO6J’I€MBI H 3a1a41, JOIIYCKAIOIIHNC aJIbTCPHATUBHBIC PCIIICHUA.

Pa6ora ¢ unpopmanueii:

BJIQJICTh HABBIKAMH TIONyYCeHHUS HWHGOPMAIMM W3 WCTOYHWKOB pPa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh IMOWCK, aHAJU3, CUCTEMAaTH3AIUI0 U HHTEPHPETAIHIO
nH(OpPMAITUHU Pa3TNYHBIX BHIOB U (HOPM MPECTABICHUS;

co37aBaTh TEKCTHI B Pa3IMYHBIX (popMmaTax ¢ y4€TOM Ha3zHAYCHHUS HWHGOPMAIHH
U 1I€JICBOM ayIUTOPHUH, BBIOHpasi ONTUMAaIbHYIO (hOpPMY MPEICTABICHUS U BU3yaJIU3alllH;

OIICHUBATh JOCTOBEPHOCTh, JICTUTUMHOCTh HHpOpPMAIUU, €€ COOTBETCTBUE
MIPABOBBIM H MOPAIHHO-ITHYECKUM HOPMaM;

WCITOJIB30BaTh CPENICTBA WH(OOPMAIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHI
B pEIICHHWH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W  OpPraHM3allMOHHBIX 3aj]1a4
c coOmoaeHueM TpeOOBaHMM SProOHOMHUKH, TEXHHMKH O€30MMacHOCTH, THUTHUCHBI,
pecypcocOepexeHus, TPaBOBBIX M OTUYECKUX HOPM, HOPM HHGOPMAIMOHHON
0e30I1aCHOCTH;

BJIaJIeTh HABBIKAMHU PAaCIlO3HABaHUS U 3aIUThl MHGOpMalUK, UHHOPMAIIMOHHOM
0€30IaCHOCTH JIMYHOCTH.

KomMMmyHuKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe eiHCTBUSA
OO0uenue:

OCYIIECTBJISATh KOMMYHUKAIIMH BO BCEX cepax KU3HU;

pacmo3HaBaTh HEBepOalbHBIE CpeACTBa  OOIIEHWS, IMOHUMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, PACIO3HABATH MPEINOCHUTKA KOH(PIUKTHBIX CUTYAllUd U CMSITYaTh
KOH(JIUKTHI;

BIQJCTh  PA3IUYHBIMU cmocobamMu  OONIIEHWS W B3aUMOJCHCTBUA,
apryMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMSTYaTh KOH(MDIUKTHBIC CUTYaIIHH,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIh30BAHUEM SI3LIKOBBIX
CPEIICTB.

CoBMecTHAA 1eATEJIbHOCTD:

IIOHMMAaTh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW MW WHIAWBUIYaJIbHOU
paboThI;

BBHIOMPATHh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUM ¢ y4éTOM OOIIIUX MHTEPECOB
1 BO3MOKHOCTEH KaKJI0T0 UJeHa KOJIJICKTHBA;

NPUHUAMATH LIEJIM COBMECTHOM JESITEIIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JICUCTBUS 10 UX JTOCTHKEHUIO: COCTABJIATH IIJIaH ACHCTBUM, PACIIPEIEIIATH POJIU C YUETOM
MHEHHUI y4aCTHUKOB, 0OCYK/IaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXKJOIO0 yYaCTHUKA KOMAaHJIbl B OOIIIMIA
pe3yJIbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBbIE€ MPOEKThI, OIEHUBAaTh MAEA C TMO3ULIUM HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;
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OCYHICCTBIIATH ITO3UTUBHOC CTPATCIHYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyaAllUAX,
IMPOABIIATE TBOPUCCTBO U B006pa}KeHI/Ie, OBITH WHHUIIMATHUBHBIM.

PerynsitTuBHble yHMBepCaJibHbIe yY4eOHbIC eHCTBUA
Camoopranusamnus:

CaMOCTOSITENIbHO ~ OCYILIECTBJISITh TTO3HABATEIBHYIO JEATEIBHOCTb, BBISIBISATH
npoOJIeMbl, CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3aJauyd B 0OOpa30BATEIHHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITEITbHO COCTaBIIATH IIJIaH PEMICHUS MPOOJIEMBbI ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEATOUTECHUN;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacHIMpATh paMKH y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHH;

JienaTh OCO3HAHHBIM BBIOOP, apryMeHTHpOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pEILICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKON SPYIUIMU B PA3HbBIX
0o0NacTsX 3HAHUM, IMOCTOSHHO IMOBBINIATH CBOM OOpa30BATENbHBI WM KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCUTH KOPPEKTHUBBI B JI€SITEIbHOCTD,
OIICHMBATh COOTBETCTBHE PE3YyJIHTATOB IEIISIM;

BJIQJICTh HABBIKAMHU IO3HABATENILHON pe(IIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, MCIIOJIH30BAThH
puEMbI pedICKCUN ISl OLICHKU CUTYAIINH, BHIOOpA BEPHOTO PEIICHUS;

OIICHUBATh PHUCKA U CBOEBPEMEHHO MPUHUMATh PEIICHUS] MO UX CHUXKEHUIO;

MPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX TIPH aHAIHU3E PE3YJIbTATOB AEATCILHOCTH.

IIpunsaTus ceds u aApyrux:
IPUHUMATh ce0sl, MIOHUMAasi CBOU HEJOCTATKU U JOCTOMHCTBA,
IIPUHUMATh MOTUBBI U QpTYMEHTBI APYTUX ITPU AHAJIA3€E PE3YIBTATOB AEATEIBHOCTH;
npU3HaBaTh CBOE MPABO U MPABO JIPYTUX Ha OLINOKY;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UILIMH JPYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

B npouecce nzydenus kypca undopmaruku yriayonénHoro yposHs B 10 kiacce
oOy4aromuMucs OyayT JOCTUTHYTHI CIEAYIOUINE TPeIMETHBIE PE3yIbTaThl:

BJIa/ICHUE TPECTABICHUSIMU O POJIM MH(OPMALIMU U CBA3AHHBIX C HEW MPOIIECCOB
B TIIPHUpOJIe, TEXHUKE U OOIIECTBE, MOHATUAMH «HHGPOpPMAIUI), «HHPOPMAIIMOHHBIHN
IpPOIIECC», CUCTEMA», «KOMIIOHEHTBI CHUCTEMBD», «CUCTEMHBIH 3PQexT»,
«uH(pOpMAIMOHHASI CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIa/ICHHE METOJaMH NoucKa HpopMaluu B cetu MHTepHeT, yMeHne KPUTUYECKU
OLIEHMBATh WH(POPMAIIHIO, TOTYYSHHYIO U3 ceTu MHTepHeT;
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YMEHHE XapaKTeprU30BaTh OOJIbIINE TaHHbIE, IPUBOIUTH MPUMEPHI HCTOYHUKOB MX
MOJIYYCHHUS] W HANpaBJICHUS HCIOJb30BaHUsS, YMEHHUE KIIacCU(PHUIIMPOBATH OCHOBHBIE
3aJa4M aHajiu3a JaHHBIX (IPOTHO3UPOBAHUE, KIacCU(UKAIIM, KIacTepu3alus, aHalu3
OTKJIOHEHHMI1), TOHUMATh MOCIEA0BATEIBHOCTh PEIICHUS 3a]a4 aHajn3a JaHHBIX: cOOp
NEPBUYHBIX JTAHHBIX, OYMCTKA M OLICHKA KayeCcTBa JAHHBIX, BHIOOp /WM MOCTPOCHUE
MOJEIH, TMpeoOpa3oBaHHE JaHHBIX, BU3yalIM3allMs JAaHHBIX, HHTEPIpETAIHs
pe3yIbTaTOB;

NOHMMAaHUE OCHOBHBIX TMPUHIMUIOB YCTpOMCTBA U  (PYHKIUOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIMN pa3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHHE HABBIKAMU Pa0OTHI C ONEPALMOHHBIMU CUCTEMaMH, OCHOBHBIMH BUIAMHU
OpOrpaMMHOro oOecriedeHusl JJisi pelleHus Y4YeOHbIX 3ajad 10 BBIOpAaHHOM
CrenuaIn3aluy;

HaJINYME MPEICTABICHUIM O KOMIIBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM MHUPE,
0 0a30BbIX NMPUHIUNAX OpraHU3aluu U (YHKIUOHHPOBAHUS KOMIIBIOTEPHBIX CETEM,
00 0o0mMX NpuHIUNAaX pa3paboTKU U GyHKIMOHUPOBAHUS MHTEPHET-TIPUIIOKEHUM;

MMOHUMaHUE Yrpo3 MH(OPMAIMOHHONW O€30MacHOCTH, HCIOJIb30BAHUE METOJ/IOB
U CpEACTB NPOTHUBOJEHCTBUS O3TUM YIrpo3aM, coOJtojieHue Mep 0e30IacHOCTH,
NpEeI0TBpallalONMX  HE3aKOHHOE  paclpOCTPAaHEHHWE  MEPCOHAIbHBIX  JTAHHBIX,
cobmoneHre TpeOOBaHMM  TEXHMKM O€30MacCHOCTM M TUTHEHbl Ipu  pabore
C KOMITBIOTEpAaMH W JPYTUMH KOMIIOHEHTaMH ITH(PPOBOTO OKPYKEHUS, MOHUMAaHHE
MIPABOBBIX OCHOB HCIIOJNB30BaHM KOMIBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX M PabOTHI
B cetu UHTEpHET;

MOHMMAHWE OCHOBHBIX TMPHUHIMIIOB JHCKPETU3AlUW  Pa3IUYHBIX  BUJOB
uHdOpMaIuU, YMEHHE ONPEeAesITh HHPOPMAIIMOHHBIN 00BEM TEKCTOBBIX, TpadUUECKUX
Y 3BYKOBBIX JAHHBIX MPH 3aJaHHbIX MapameTpax IUCKPETH3aLUH, YMEHUE ONpPENesTh
CPEIHIOI0 CKOpPOCTh Tepeadyd JaHHBIX, OICHHBATh H3MEHEHHE BPEMEHH Iepeaadu
IpU U3MEHEHUU UH(POPMALTMOHHOTO 00BbEMA TAaHHBIX U XapaKTEPUCTUK KaHala CBA3H;

YMEHHE HCTIOIb30BaTh MPHU PEIICHUH 3a/1a4 CBOWCTBA MO3UITMOHHON 3allMCH YHCET,
aJITOpUTMa MOCTPOEHUS 3aMIUCH YKCia B MO3ULIMOHHON CUCTEME CUUCIICHUS C 3aJaHHBIM
OCHOBAaHMEM M TIOCTPOEHHUSI YHMCJIAa MO CTPOKE, COJAEep’Kalled 3almuch 3TOTr0 4YHcCia
B TIO3WIIMOHHOW CUCTEME CYHCICHHUS C 3aJlaHHBIM OCHOBAaHHWEM, YMEHHUE BBITIOJIHATH
apu(meTnyecKue onepanuy B MO3UIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

YMEHHE BBITIOJHATH MPEOOPA30BAHMSI JIOTHUECKUX BBIPAKCHHM, UCIIONB3Ys 3aKOHBI
anreOpsl  JIOTUKHA, yMEHHE CTPOUTH JIOTHUYECKOE BBIPAXKCHHE B JU3BIOHKTUBHOM
U KOHBIOHKTUBHOM HOpPMalbHBIX (opMax 1O 3aJaHHOW TabMUIE WMCTUHHOCTH,
UCCIIeIOBATh 00JIaCTh NCTUHHOCTH BBICKA3BIBAHUS, COJIEPIKAIIETO TIepEMEHHBIC, PeIlaTh
HECJIOKHBIE JIOTUYECKUE YPABHEHUS M CUCTEMbI YPaBHEHMIA;

NoHUMaHue 0a30BbIX AITOPUTMOB OOPAOOTKHM YMCIOBOM M TEKCTOBOW MHpOpMaLUu
(3amuch yKcelsl B MO3UIMOHHON CUCTEME CUHCIICHUS, HAXOXKACHUE BCEX MPOCTHIX YHCET
B 33/IaHHOM JIMaria3oHe, 00padoTKa MHOTOPA3PSIAHBIX LEJBIX YUCET, AaHATN3 CUMBOJIBHBIX
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CTPOK M JIpYTHX), aITOPUTMOB MOKMCKA U COPTUPOBKH, YMEHHE OMPEIEISITh CI0XKHOCTD
U3ydaeMbIX B Kypce O0a30BbIX aJrOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MAacCHUBa,
COPTHPOBKAa MAacCHBa, IMEpPEOOPHBIC AJITOPUTMBI, JBOUYHBIA TOHWCK) W TPUBOIUTH
IPUMEPBI HECKOJIBKUX AJITOPUTMOB PA3HOM CIIOKHOCTH ISl pELIEHUS! OJTHOM 3a]1auH;

BJIaJICHUE YHUBEPCAJIBHBIM SI3IKOM TIPOTPaMMHPOBaHHS BBICOKOTO ypoBHs (Python,
Java, C++, C#), npencraBieHusMHA O 0a30BBIX THITAX JAHHBIX M CTPYKTypax IaHHBIX,
YMEHHE HCIO0JIb30BaTh OCHOBHBIEC YNPABISAIOLUINE KOHCTPYKIIMH, YMEHHUE OCYIIECTBIISATh
aHaJIM3 MPEUIOKEHHON MPOrpamMMBbl: ONPEAENATh PE3YJIbTAaThl PadbOThl MPOrPAMMBI
OpU 33JaHHBIX HCXOJTHBIX MJAHHBIX, OMPENENAThb, MPH KaKUX HCXOAHBIX JIaHHBIX
BO3MOXKHO IOJYYEHHE YKA3aHHBIX DPE3YyJbTaTOB, BBIABIATH JAaHHBIC, KOTOPbIE MOIYT
npuBeCcTH K oOmuOKe B pabore mporpamMmsbl, (GOPMYJIHPOBATh MPEATIOKEHUS
10 yJIyYLUIEHUIO IPOrPaMMHOT0 KOJa;

YMEHHE  CO3/laBaTh  CTPYKTYpUpPOBaHHbIE  TEKCTOBbIE  JIOKYMEHTBl U
JEMOHCTpALlMOHHBIE MAaTepUajbl C MCIOIb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIAUHBIX CEPBHUCOB;

YMEHHE HCIIOJIb30BATh AJIEKTPOHHBIE TAOMWIBI JUIsl aHajiu3a, IPEeACTaBICHUS
U 00pabOTKM JaHHBIX (BKJIKOYAs BBIYHMCIECHUE CYMMBI, CPEAHETO apH(PpMETUUYECKOTO,
HauOOJIbIIEr0 U HAUMEHBIIET0 3HAUCHUH, pelleHne ypaBHEHUH, BBIOOpP ONTUMAIbHOIO
pelieHus, 1o00p JMHUM TPEHA, PEIICHUE 3a4a4 IPOrHO3UPOBAHMS).

B npouecce nsyuenus xKypca MHGPOpMATUKH yriyos€HHoro ypoBHs B 11 kiiacce
oOyyaromuMucs Oy1yT JOCTUTHYTHI CIEAYIOUINE TPEIMETHBIE PE3YyIbTaThl:

YMEHUE CTPOUTh HEPABHOMEPHBIE  KOAbI, JOMYCKAIOUIME  OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUM (MpePUKCHBIE KOJbI), UCIOJIB30BATh MPOCTEUIINE KOIbI,
KOTOpBIE TO3BOJISIIOT OOHAPY)KMBATh M HUCIPABJIATh OLWIMOKM MpU Mepenaye JaHHBIX,
CTPOUTH KOJI, OOECHEYMBAIOIIMNA HAUMEHBIIYI0O BO3MOXHYIO CPEIHIOI JUIMHY
COOOIICHMS MPU U3BECTHOM YaCTOTE CUMBOJIOB, MOACHITH MPUHUMIIBI paOOTHI MPOCTHIX
aJITCOPUTMOB CXKaTHsI TAHHBIX;

YMEHHE pelllaTh AITOPUTMUUECKHE 3a]]a4l, CB3aHHbIE C aHAJIM30M rpadoB (3agaun
MOCTPOEHUS ONITUMAJILHOTO IyTH MEX]ly BepIIMHAMU rpada, onpeaeiaeHus: KoJIu4ecTBa
pa3IMuYHBIX MyTEH MEXIy BEpIIMHAMH OPHEHTHPOBAHHOTO AlMKIMYECKOro rpada),
YMEHUE UCMOJIb30BATh JEPEBbS IPHU aHAIM3€E U TOCTPOCHUH KOJIOB U JIJISl MPEICTABICHUS
apu(MeTHyecKuX BBIPAXKEHHUM, MPU PEIIeHUH 3aJad MOUCKa M COPTHUPOBKH, YMEHHE
CTPOUTH JIEPEBO WIPbI MO 3aJ@aHHOMY alrOpuTMy, pa3paldaTeiBaTh U OOOCHOBBIBATH
BBIMTPBIITHYIO CTPATETHIO UTPHI,

yMeHHEe pa3palaThiBaTh U Peain30BbIBaTh B BUE MPOrpaMM 0a30BbIE aJTOPUTMBI,
YMEHUE UCTOIb30BATh B IPOrpaMMax JaHHbIE PA3JIMUHbIX TUIIOB C YUETOM OTPaHUYCHUMA
Ha JIMana3oH WX BO3MOKHBIX 3HAYCHHH, MPUMEHATH MPH PEIICHUHU 3a7ad CTPYKTYPHI
JaHHBIX (CIHCKH, CIIOBApH, CTEKU, OYEPEH, 1EPEBbA), UCIIOIB30BATh OA30BbIE ONEPALIUU
CO CTPYKTYpaMu JaHHBIX, IPUMEHSTh CTAHIAPTHBIE U COOCTBEHHBIE MOANPOrPAMMBI JJIsI
00paOOTKM YUCIOBBIX JaHHBIX U CUMBOJIBHBIX CTPOK, HCIIOJNb30BaTh MpH pa3paboTke
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nporpaMM OWMOJIMOTEKH MOANPOTpaMM, 3HATh (YHKIHOHAJIbHBIE BO3MOXKHOCTH
WHCTPYMEHTAJIbHBIX CPEACTB Cpelbl pa3pabOTKH, yMEHUE HCHOJb30BaTh CPEACTBA
OTJQJKH TMpOrpaMM B CpeAe NPOrpaMMHUpPOBaHHUS, YMEHHE JOKYMEHTHPOBATH
IPOrpaMMBl;

yYMEHHE CO3/1aBaTh BEO-CTPAHUIIBI,

BJIaJICHUE OCHOBHBIMU CBEACHHUSIMHU O 0a3zax NaHHBIX, UX CTPYKTYpe, CpeAcCTBax
Co37aHus W pabOThl C HUMH, YMEHHE UCIOJIb30BaTh TAOJMUYHBIC (PENAIMOHHBIC) Oa3bI
JAHHBIX (COCTaBIIATH 3alpochl B 0a3ax JAaHHBIX, BBINOJHATH COPTUPOBKY MU TOHCK
3anucedl B 0aze JAaHHBIX, HAMOJHATH pa3paboTaHHy0 0a3y JaHHBIX) U CIIPABOYHBIC
CUCTEMBI;

YMEHUE HCMOJb30BATh KOMIIBIOTEPHO-MAaTeMaTUYECKHEe MOJENU JJIs aHajau3a
OOBEKTOB U MPOLIECCOB: (POPMYIHPOBATH LETb MOJAEIMPOBAHUS, BBINOJIHATH aHAJIU3
PE3yJIbTAaTOB, MOJYYEHHBIX B XOJI€ MOJEIUPOBAHUS, OLIEHUBATh COOTBETCTBUE MOJEIU
MOJICIIUPYEMOMY OOBEKTY WJIHM MPOLIECCY, MPEACTABIATh PE3YJbTaThl MOACIUPOBAHUS
B HATJISITHOM BUJIE;

yMEHUE OpraHU30BbIBATH JUYHOE UH(POPMaALIMOHHOE IIPOCTPAHCTBO
C HCIOJB30BAaHUEM PA3IMUHBIX CPEACTB NHUQPPOBBIX TEXHOJOTHH, TMOHUMaHUE
BO3MOXKHOCTEM  IU(PPOBBIX  CEPBUCOB  TI'OCYAAPCTBEHHBIX  YCIYT,  LU(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHWE OCHOBHBIX TPHUHIIMIIOB pPal0OThI, BO3MOXHOCTEH W OTrpaHUYCHUS
MPUMEHEHHS TEXHOJIOTUN MCKYCCTBEHHOTO MHTEJUICKTA B PA3IMYHBIX 00JIaCTIX, HATHYNE
NPECTaBICHUNA O Kpyre pelraeMbIX 3aJad MalluHHOTOo OoOy4deHHus (pacro3HaBaHUS,
KJaccu(ukany ¥ TMPOTHO3UPOBAHUS) HAIMYUE TPEACTaBICHUN 00 HCIOIb30BAHUU
UH(OPMAITMOHHBIX TEXHOJIOTHI B pa3IMUHBIX TPOPECCHOHANIBHBIX cepax.
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10 KJIACC
HaumenoBaunue
No KomnuuecTtBo OCHOBHEIE BUABI 1€ITEILHOCTHA
pa3/iesioB U TEM [IporpammHoOe conepkanue
n/m 4acoB oOyJaromuxcs

y4eOHOTro IIpeIMeTa

Pa3nen 1. Hudposas rpamoTHOCTH

11

Kommbrorep —
YHUBEPCAIBHOE
YCTPOUCTBO 00paOOTKH
TAHHBIX

6

TpeboBaHUs TEXHUKU OE30MACHOCTU U
TUTUEHBI IPU paboTe ¢ KOMITbIOTEPAMHU
U APYTUMHU KOMIIOHEHTaMH [IU(PPOBOTO
OKPY>KECHHUS.

[TpuHIUTIBEI PAOOTH KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. I'apsapockas
apxumexmypa. ABTOMaTHYECKOE

BBINOJIHEHUE ITPOTPAMMBI IIPOLIECCOPOM.

OnepaTtuBHAas1, NOCTOSHHAS U
J0JITOBpeMeHHas namsitb. OOMeH
JAHHBIMHU C IIOMOIIBIO IIIHH.
KoHTpoJutepbl BHEIIHUX YCTPOUCTB.
IIpssMo# OCTYI K aMSITH.
OCHOBHBIE TEHJICHLINY PA3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHM.

AHaIM3UPOBATH YCIIOBHS
VICIIOJIb30BaHUsl KOMIIBIOTEPA U IPYTUX
JOCTYITHBIX KOMIIOHEHTOB IIU()POBOTO
OKpPY>KEHHMsI C TOUKHU 3pEHUS TpeOOBaHUI
TEXHUKH 0€30I1aCHOCTH U TUTHEHBI.
OnuceIBaTh COCTaBHBIE YaCTH

Y IPUHLMIBI PaOOTHl KOMIIBIOTEPOB,
MOOMJIBHBIX YCTPOICTB, KOMIIBIOTEPHBIX
CHCTEM.

XapakTepu30BaTh KOMITBIOTEPHI PA3HBIX
IIOKOJICHUH.

Uckats B cetu UHTEpHET HHPOpPMALINIO
00 OTEYECTBEHHBIX CIELUATUCTAX,
BHECIIMX BKJIAJ B Pa3BUTHE
BBIYMCIIUTEIbHON TEXHUKH.

[IpuBOIMTH IPUMEDPHI,

! Rypcueozvt B COACPIKAHNU TEMATUYCCKOI'O INTAHUPOBAHNA BbIACISACTCA MaTCpUal, KOTOpLIfI HE SIBIIIETCS 00513aTeNILHBIM IpU U3YUYCHHUHU U HE BXOAUT B COACPIKAHUC HpOMC)KyTO‘IHOﬁ i
HUTOrOBOM aTTeCTalluu 10 NPEAMETY.
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[TapamieabHbIC BEIYUCICHHUS.
MHOTOIPOIIECCOPHBIC CHCTEMBL.
Cynepkommbtotepsl. Pactipenenénunie
BBIYHMCIIUTEIILHBIE CHCTEMBI 1 00paboTKa
OOJIBIINX JaHHBIX. MOOUIBHBIE
1IU(POBBIC YCTPOMCTBA M KX POJIh

B KOMMYHHUKaIUsAX. BcTpoeHHbie
KOMITBIOTEPBl. MUKPOKOHTPOJIIIEPHI.
PoGoTu3npoBaHHbIC TPOU3BOJICTBA

IOATBEPKAAOIIME TEHICHIIUN Pa3BUTHS
BBIYMCIINTEILHON TEXHUKH.

[TosICHATH CYIIHOCTD MapajuieIbHbIX
BbIYMCieHu. [IpuBoauTs MpuMepsI
3az1ad4, Ui peLIeHUs] KOTOPBIX
IPUMEHSIOTCS CYTIEPKOMITBIOTEPHBIE
TE€XHOJIOTUX WUJIU TEXHOJIOTUU
pacupenenEéHHbIX BBIYMCICHUN.
XapakTepu3oBaTb pOOOTU3UPOBAHHBIE
POU3BO/ICTBA, MOOMJIbHBIEC LIU(POBHIE
YCTPOMCTBA U MX POJIb B KOMMYHHKAIIHSIX

1.2

[IporpammuOE
obecrnieueHue

[Iporpammuoe obecrnieueHue
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buasl mporpaMMHOTo
oOecrieueHus U X Ha3HAYCHHE.
Oco0eHHOCTH TPOrPAMMHOTO
oOecrieueHust MOOUITBHBIX YCTPOMCTB.
[TapannenbHOE MPOTrPaMMHUPOBAHUE.
CucremMHoe MporpaMMHOE 0OecCIieueHHE.
OnepalluOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeps! ycrpoucTB. MHCTausiuus

U JEMHCTAIUISIUS IPOTrPAMMHOTO
o0ecrnedeHusl.

daitnoBbie cucteMsbl. [[puHIUITBI
pa3MeIieHus 1 UMEeHOBaHUs (ailjioB

B 1oaTOBpeMeHHOM nmamsiTu. [11a0moHb!
JUTsl ONIMCAHUA TPy (paiiioB.

PaGotats ¢ rpadpuueckum untepdeiicom
onepaunoHHoi cuctemsl (OC),
CTaHIAPTHBIMU H CITy>KEOHBIMU
NIPUIIOKEHUSAMU, (DaliTIOBBIMU
MEHEKEPaAMH.

COOTHOCHUTD BHJIBI JINIICH3UH

Ha UCIOJIb30BaHUE TIPOTPAMMHOTO
obecrieueHus 1 MOPsIIOK €ro
WCIIOJIb30BAHUS U PACTIPOCTPAHCHHUSI.
[TpuBOIUTE IPUMEPHI TPOITPUETAPHOTO
¥ CBOOOJHOTO IIPOTrPAaMMHOTO
obecrieueHus, IpeTHa3HAYCHHOTO

JUTSL pEIIICHUST OJTHUX M TeX JKe 3aj1ad.
Ha3pBaTh OCHOBHBIC PABOHAPYIIICHUS,
UMEIOIINE MECTO B 00JIACTH
MCTIOJIb30BaHUS MPOTPAMMHOTO
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3akoHOAaTeabCTBO Poccuiickon
deneparuy B 001aCTH IPOTPAMMHOTO
obecnieuenus. JIueH3upoBaHue
MIPOTPAMMHOTO 00€CTICUCHUS U
1upoBeIX pecypcos. [Iponpuerapuoe u
CBOOOIHOE MMPOTPaMMHOE 00ecTIeueHue.
Kommepueckoe 1 HeKOMMEpUYECKOe
HCITOJIb30BAaHUE TIPOTPAMMHOTO
obecrieueHus U MUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHABIIBacMast
3aKOHOJaTeILCTBOM Poccuiickon
deneparuy 3a HEIPaABOMEPHOE
HCITOJIb30BaHUE TIPOTPAMMHOTO
oOecrieueHus U U(PPOBBIX PECYPCOB

o0ecrneYeHus, 1 OTBETCTBEHHOCTD
3a HHUX, IIPETYCMOTPECHHYIO
3aKOHOAATEIbCTBOM PD.
Hpaxkmuueckue pabomor*:

1. Uncmannayus u oeuncmaniayus
npozspamm

1.3. | KomnerotepHsie cetu

[IpyuHLMIBI TOCTPOCHHUS U anlapaTHbIE
KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBble npoTokoisl. CeTb HTEpHET.
Anpecanus B cetu IHTepHET.
[Iporokonsl creka TCP/IP.

CucreMa JOMEHHBIX UMEH.
Pasnenenue |IP-cetn Ha moacetu

C IMOMOIIIBI0 Macok nojacereit. CereBoe
agMuHucTprupoBanue. [lomyuenue
JTAHHBIX O CETEBBIX HACTPOIKAX
kommbioTepa. [IpoBepka HaIM4UUS CBS3U

[TosiIcCHATH TPUHLMIIBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEH.

BrisiBnsTh o6111€e€ U paznuyus

B OpTraHU3alliM JIOKAJbHBIX U
J100aIbHBIX KOMIIBIOTEPHBIX CETEH.
[IpuBOUTH MpUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHHbpIMU
GYHKIASIMH.

Hcnonp3oBaTh Macku IoAceTe
1S pa3ouenus |P-ceTu Ha mojceTy.
[IpumeHsTh MpOrpaMMHOE

pennaraemsiii B nporpamMme 110 HHGOPMATHKE HepeUEHb NPAKTHIECKUX PAOOT SABISAETCS PEKOMEHIATENbHBIM, YUMTENb JeIaeT BHIOOp NPOBEACHUS IPAKTUIECKUX PaboT.

25



denepanbhas padouas nporpamma | Mapopmaruka. 10-11 kmaccel (yriryOnEéHHBIA YPOBEHB)

c y3nom cetu. OnipeziesieHne MapuipyTa
JIBUYKEHUS MTaKETOB.

Bunae! nestensHOCTH B cetn UHTEpHET.
CepBucol UnTepHeTa.
["eonH(pOpMaAITMOHHBIC CHCTEMBI.
["eonokanmoHHbIE CEPBUCHI PEATTLHOTO
BpeMEHU (Hampumep, JOKaIus
MOOMJIbHBIX TeNIe(hOHOB, ONPEACICHHE
3arpy>KEHHOCTH aBTOMarucTpaiei),
WHTEPHET-TOPTOBJISI, OpOHUPOBAHHE
OMJICTOB U T'OCTHHHII.
["ocynapcTBeHHBIE AIEKTPOHHBIE
cepBUCHI U ycayru. CornuaabHbIe CeTH —
OpraHu3aIys KOJJIEKTUBHOTO
B3aMMOJICHCTBHUS M OOMEHA JaHHBIMH.
CeTeBOM 3THKET: NMPABUIIA ITOBEICHUS

B kubeprpocrpanctse. [Ipodiema
MOJTMHHOCTH TIOJTy4YEeHHOMN
uHpopmaruu. OTKPBITHIE
o0pa3oBaTeIbHBIE PECYPCHI

obecrieueHne sl MPOBEPKH
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue pabomoi:

1. Cemesoe aomunucmpuposanue

14

Nudopmarmonnast
0€30IacHOCTh

TexHOTeHHbIE U SKOHOMHUYECKHE
yIpO3bl, CBA3aHHBIE C UCIIOJIb30BAHUEM
UH(POPMAIMOHHO-KOMMYHHUKAITHOHHBIX
tTexHosoruid. O01IHe MPOOIEMBI 3AIIUTHI
uH(popMauu 1 HTHPOPMALIMOHHON
6e3omacHocTr. Cpe/IcTBa 3aIIUThHI
uH(popMaIU B KOMIIbIOTEPAX,

XapakTepu3oBaTh CYIIHOCTh IIOHSATUN
«uHpOpMaIMOHHAs 6€30TTaCHOCTH,
«3amuTta HHHOpMaITUN.
dopMynHpoOBaTH OCHOBHBIE MTPABUJIA
UH(OPMAITMOHHON O€30MaCHOCTH.
AHanu3upoBaTh 3aKOHOAATEIbHYIO
0a3y, Kacarnryrcs HHPOpMAITMOHHOM
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KOMIBIOTEPHBIX CETIX
Y aBTOMaTU3UPOBAHHBIX
UH(OPMAIMOHHBIX CUCTEMAX.
[IpaBoBOE oOecmeueHne
nH(pOpMaITMOHHOM 6€301TaCHOCTH.
DnexmporHas yugpposas noonucs,
cepmuuyuposanHvle caimol U
OOKYMEHMbL.

[TpenoTBpaiieHue
HECAHKIIMOHUPOBAHHOTO JIOCTYyNa

K JJUYHOU KOH(PHUICHIINATIBHON
uH(pOpMalnu, XpaHsiencs

Ha [IEPCOHAIbHOM KOMIIbIOTEPE,
MOOUITBHBIX YCTPONCTBAX.
Bpenonocuoe nporpammHoe
oOecreyeHue 1 crnocoosl OOPbOBI ¢ HUM.
AHTUBUPYCHBIE IPOTPAMMBEI.
Opranu3aius JUYHOTO apX1Ba
uHpopManuu. PezepBHoe KonupoBaHue.
ITaposbHas 3amurTa apXusa.
[Mudposanne naHHBIX. CHMMETPUYHBIC
¥ HECUMMETPHUYHBIE MHUPHI.

[udpsr mpocToii 3aMEHBI.

Mudp Hezapsa. Hudp Buxenepa.
Anroput™m mudpoBanus RSA.
Cmeeanoepaghus

0€30MMacHOCTH.

[IpuMeHATh cpeAcTBa 3alTUTHI
uH(popManuu: 6paHaAMay3pHI,
AHTUBUPYCHBIC TTPOTPAMMBI,
NapoJUPOBAHKE U APXUBUPOBAHMUE,
mudpoBaHUe.

[IpenoTBpamars
HECaHKIIMOHUPOBAHHBIN TOCTYTI
K JJMYHOU KOH(HICHIIMAIEHON
uHbOpMaIuu, XpaHsIencs

Ha [IEpPCOHAIIBHOM KOMIIBIOTEPE,
MOOMJIBHBIX YCTPOMCTBAX.
Ilpakmuueckue padbomoi:

1. Aumueupycneie npocpammeol.
2. lllugposanue oanmwvix

Hroro no pazaeny

24

27



denepanbhas padouas nporpamma | Mapopmaruka. 10-11 kmaccel (yriryOnEéHHBIA YPOBEHB)

Pa3nen 2. TeopeTuueckue 0CHOBbI HH(POPMATUKHU

2.1

IIpencraBnenune
uHbOopMaIuu
B KOMIIBIOTEPE

19

Nudopmarus, naHHBIC U 3HAHUS.
HNupopmalinoHHbIE POLIECCHI

B IIPUPOJIE, TEXHUKE U OOIIIECTBE.
HenpepriBHBIC U TUCKPETHBIC
BEJIMYMHBI U curHaibl. HeoOxonumocTts
JTUCKpPETU3alKi HHPOPMAIIUH,
IpEAHA3HAYEHHOM I XpaHEHNs,
nepeaadr u o0paboTKH B IIUGPOBBIX
CUCTEMAX.

JIBoM4HOE KOIHWpPOBAHUE.
PaBHOMEpHBIE U HEPABHOMEPHBIE KO/JIBI.
JlekonupoBanue COOOIIEHU,
3alMCaHHBIX C TOMOILBIO
HEPAaBHOMEPHBIX KOAOB. Y cnoBue daHo.
[TocTpoenune 0THO3HAYHO
JEKOUPYEMBIX KOJIOB C TOMOUIBIO
nepesa. I pagh An.A. Mapkosa. EnuHUIbI
WU3MEPEHUs KoJInuecTBa MH(OPMAIIUH.
AndaBUTHBIN TOAXO] K OIICHKE
KOJIMYECTBA HH(POPMAIIHH.

CucteMsl cuucnenus. Pazsépuyras
3aMKCh LEJIBIX U APOOHBIX YHCET

B IO3ULIMOHHOM CHCTEME CUUCIICHHUS.
CBoiicTBa MO3UIIMOHHON 3aITUCH YU CIIA:
KOJIM4ECTBO U(p B 3aMKUCH, TPU3HAK
JETUMOCTH YUCJIa HA OCHOBAaHUE

[TosACHATP CyIIHOCTH NOHATUI
«uHpOpMALHS, «TAHHBIEY, «3HAHUSD.
Pemate 3amaun Ha u3MepeHne
uH(pOpMaInK, 3aKIIFOYEHHON B TEKCTE,
C MO3ULIKHU aN(aBUTHOTO MOIX0AA

(B IpEaIIOJIOKEHUHN O PAaBHOI
BEPOSATHOCTHU IOSIBJICHHS] CHMBOJIOB

B TEKCTE).

[TosicHATH HEOOXOIUMOCTD U CYIIHOCTh
JTVCKPETU3ALMH TIPU XPAHECHNH,
nepeaadye 1 o0pabOTKe JaHHBIX

C IOMOIIIBIO KOMIIBIOTEPOB.
[IpuBOAUTH MPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEpPHBIX KOo10B. Konnposarts
U JICKOJMPOBATh COOOIICHUS

C UCIIOJIb30BAHUEM PABHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJOB.

Ctpouth npepuKCHbIE KOJIBI.
KnaccudunupoBaTts cucTeMsl
CUHUCJICHUS.

BrinonuHsATs cpaBHEHUE YnCen,
3alMCaHHbIX B JBOMYHOM,
BOCBMEPHUYHOW U IECTHAAATEPUIHON
CHUCTEMAaX CUUCIICHUS.

OcCy1ecTBIATh IEPEBO, YNCET MEKY
JBOWYHOM, BOCBMEPUYHOMN
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CUCTEMBbI CUUCIICHUS. AJITOPUTM
nepeBo/ia 1eoro yncia u3 P-uyHoi
CUCTEMBI CUUCIICHUS B ICCATUYHYIO.
AJNTOpPUTM nepeBojia KOHEUHOH P-uuHoit
JIpOOH B JECATUUHYIO. AJITOPUTM
MepeBo/ia LEJI0ro Yyucia U3 1eCITUIHOM
CUCTEMBI CUUCIICHUS B P-1uHyIO.
[lepeBo1 KOHEUHOM AECATUYHON APOOH
B P-uunyto. /IBonyHas, BocbMepUiHas
Y IIECTHAIAaTEpUYHAs CUCTEMBI
CUHMCJICHUS, CBSI3b MEXKIY HUMU.
Apudmernueckre onepanuu

B MTO3UITMOHHBIX CUCTEMAaX CUUCIICHUS.
Tpouunas ypasHosewenHas cucmema
cuucnenus. /[eouyno-oecsaimuunast
cucmema CYuUcieHus.

Komuposanune texctoB. Konuposka
ASCII. OnHoGalTHBIE KOJUPOBKHU.
Crangapt UNICODE.

Konuposka UTF-8. Onpenenenue
MH(OPMAITMOHHOTO 00bEMA TEKCTOBBIX
COOOIIEHUH.

Konuposanue nzobpaxxenuit. Orenka
nH(OPMAITMOHHOTO 00bEMaA
rpaduUecKuX JaHHBIX NP 3aJJaHHBIX
pa3peuieHuu 1 ryOruHe KOJUPOBaHUS
usera. L{BeToBbie Mosienn. BekTopHoe

U [IECTHAATEPUYHON CUCTEMaMuU
CUMCJICHHUS.

BhINONHATE ClIOKEHNE U BEIUNTAHUE
qycell, 3aIUCaHHBIX B IBOUNYHOM,
BOCBMEPUYHOMU U IIECTHAIATEPUUHON
CUCTEMaX CUHCIICHHUS.

OcyecTBIATh KOAUPOBAHUE TEKCTOBOM
uH(pOpMaIUU C TOMOUIBIO
KOJAMPOBOYHBIX TAOJIHII.

Omnpenenars nHGOPMAILIMOHHBINA 00BEM
TEKCTOBBIX COOOLIECHUM B pa3HbIX
KOJMPOBKaX.

Bpruucasars pazmep HBETOBOM MAIUTPHI
10 3HAYEHUIO OUTOBOM TITyOUHBI IIBETA.
Onpenenars pazMepsl rpaduyecKux
(aitnoB NpU U3BECTHBIX pa3pelICHUH U
riryOuHe KOAMPOBAHUS IIBETA.
Boruucnsate 1HGOPMALIMOHHBIN 00BEM
(G pPOBOI 3BYKO3aIUCH 110 YaCTOTE
JTUCKPETHU3AINH, TTyOUHE KOAUPOBAHUS
Y BPEMEHH 3aIlHCH.

Ilpakmuueckue padomul:

1. Jluckpemuszayus epagpuuecxoii
uHgpopmayuu.

2. Jluckpemu3zayus 36yko60u
uHgpopmayuu
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KogupoBaHue. opMathl rpaduIeCcKUx
daitnos. TpéxmepHas rpaduxa.
®pakTanbHas rpaduka.

Koauposanue 3Byka. OnieHka
MH(OPMAITMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TIPU 3aJaHHBIX YaCTOTE
JUCKPETU3AINH U P3PS THOCTH
KOJIUPOBAHUS

2.2

OcHOBBI anre0phl
JIOTUKHU

14

AnreOpa noruku. [lonsitue
BbICKa3bIBaHUs1. BhICKa3bIBaTEIbHbBIC
dbopmel (mpenukathl). KBanTOpHI
CYILIECTBOBAHUS U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOauIbI
UCTUHHOCTH. Jlornueckue BhIpakKeHUsI.
Jlormueckne ToXKa€CTBA.
Jloka3aTenbCTBO JOrMYECKUX TOXKICCTB
C TIOMOIIBIO TAOJIHI] ICTUHHOCTH.
Jlornueckue onepanuu u onepanun
HaJl MHOXKECTBaMH.

3aKoHBI anTeOphI JTOTUKH.
OKBUBAJICHTHbIE MPE0Opa30BaHU
JIOTUYECKUX BhIpAXKEHUM. JIornueckue
YpaBHEHHS U CUCTEMbI YPABHEHUI.
Jlornyeckue QyHKIMU. 3aBUCUMOCTH
KOJIMYECTBa BO3MOXHBIX JIOTHUECKUX
(GYHKIHIA OT KOJTUYECTBA APTYMEHTOB.
[TonHBIE CUCTEMBI JIOTHYECKUX

[IpuBOIUTH IPUMEPHI TIEMEHTAPHBIX

Y COCTaBHBIX BbICKA3bIBaHUMU.
PaznuyaTh BbICKa3bIBaHUS U MPEIUKATHI.
VYcraHaBIMBaTh CBSI3b MEKY alreOpoit
JIOTUKU U TEOPUEU MHOMKECTB.
Brruucnsts 3HaU€HUS JIOTHYECKUX
BBIPAXKEHUH C JJIOTUYECKUMHU
omnepanusiMi KOHbIOHKIINH,
JTU3bIOHKIIUY, THBEPCUU, UMILTAKAIIUH,
SKBHUBAJICHIINY.

[TpoBoauTh aHaIU3 TAOIUIT UICTUHHOCTH.
Ctpoutb TabIUIIBI HICTUHHOCTH
JIOTUYECKUX BBIPAKECHHUIM.
OcyniecTBIATh SKBUBAIICHTHBIC
npeoOpa3oBaHUs JIOTHISCKUX
BBIPAKEHUH C UCIIOJIb30BAHUEM 3aKOHOB
anreOpbl JTOTHKH.

OcymecTBIATh OCTPOEHUE
JIOTUYECKOTO BBIPAXKEHUS C JAHHOMN
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(GyHKLIHA.

Kanonuueckuie popMbl JIOTHUECKUX
BbIpakeHHl. COBEpPIIEHHBIE
JTU3bIOHKTUBHBIE U KOHBIOHKTHUBHBIE
HOpMaJIbHbIE ()OPMBI, AIITOPUTMBI UX
MOCTPOEHUS MO TAOJIHIIE HCTUHHOCTH.
Jlornyeckue 37€MEHTHI B COCTABE
komrbtoTepa. Tpurrep. Cymmarop.
MHoropaspsaHeiii CymMmaTop.
[TocTpoeHue cxem Ha JJOTHYECKHUX
AJIEMEHTAax MO 33JJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aIIACh JIOTHYECKOTO
BBIPAYKEHUS 110 JJOTUYECKOU CXEME.
Mukpocxemovl u mexHono2us ux
npou3800cmea

Ta0JIMIIe UICTUHHOCTHU U €T0
YIPOILECHUE.

Pemrars npoctele nornyeckue
YpaBHEHUS U CUCTEMbI YPAaBHCHUH.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMITBIOTEPA.

[TosicHATB yCTPOUCTBO CymMaTopa

U TpUITEpa.

3anuchIBaTh JOTHUYECKOE BBIPAKEHHE
10 JIOTUYECKOU CXEME.

Ctpoutb cxXeMbl Ha JOTHUYECKUX
3JIEMEHTAX IO 3aJJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO.

Ilpakmuueckue padoomot:

1. Ilocmpoenue u ananuz mabauy
UCTMUHHOCIU 8 MAOIUYHOM Npoyeccope

2.3

KommnberorepHas
apudmMeTrka

[IpencraBieHune UEIbIX YUCEN B TAMSITH
KoMIbtoTepa. OTPaHUYEHHOCTh
JIAana3oHa YuCesl NPy OTPAHUYEHUN
KOJIN4eCTBA pa3psaoB. llepenosnenue
pas3psaHON CeTKH. be33HaKkoBbIE U
3HAKOBbIC JaHHbIE. 3HAKOBBIN OWT.
JIBOWYHBIN JOTIOJTHUTEIBHBIN KOI
OTPULATEIIbHBIX YHACEI.

[TobuTOBBIC JIOTHUECKHUE OTIEpaITUH.
Jlornueckuii, apudmeTnyeckuii u
nukimyecknii casury. Llndposanue

[Tomy4yaTe BHyTpEHHEE MTPEICTABICHUE
L[EJIBIX U BEIIECTBEHHBIX YU CEN

B [TAMSITH KOMITBIOTEPA; ONIPEAECTATH
110 BHYTPEHHEMY KOJly 3HAYEHUE YHCIIA.
XapakTepu3oBaTh 0€33HAKOBBIE U
3HAaKOBBIC JJAHHBIE.

[TosicHATH TOPSAIOK BBITIOJTHEHUS
apu(pMETUIECKUX OTePaIUi C eTBIMU
Y BEIIECTBEHHBIMU YUCIIAMU

B IIPOLIECCOPE.

[IpuMeHATh MTOOUTOBBIE JIOTHUECKUE
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C MOMOIIBI0 TOOUTOBOM OTIepaluu
«uckmmoyaroniee NJINy.

[IpencraBiieHre BENIECTBEHHBIX YHCEN

B [TaMATH KOMIbIOTEpA. 3HAYaIIasi 4acTh
Y MOPANOK yncia. /[nana3oH 3Ha4eHUN
BEIECTBEHHBIX unce. [IpodiieMbl
XPAaHEHUs BEIIECTBEHHBIX YHCEN,
CBSI3aHHBIE C OTPAHUYEHUEM KOJINYECTBA
pa3psaoB. BeimonHenue onepanuii

C BEUIECTBEHHBIMU YHCIIAMH,
HAKOIJIEHUE OUTUOOK MPY BEIYUCICHUIX

Onepaluu.
XapakTepusoBaTh MpeCTaBICHUE

U XpaHEHHUE B IaMSITH KOMITbIOTEpa
BEIIIECTBEHHBIX YUCEN.

[TosicHATb IPUYMHBI HAKOTIJICHUS
OIIMOOK MPU BBIYUCICHUSIX

C BEIIECTBEHHBIMU YUCJIaMHU.
Ilpakmuueckue pabomui:

1. M3yuenue nopaspsaono2o MauuHHO20
npeoCcmaesiieHus Yevlx U 6euecmeeHHblx
yucern

Hroro no pazneny

40

Pa3znes 3. AiroputMbl ¥ IPOrpaMMHpPOBaHHE

3.1

BBenenne
B IPOTPAMMUPOBAHUE

16

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB
pabOTHI MPOCTEUIITUX AIITOPUTMOB
yIpaBJICHUS UCTIOTHUTEISIMH U
BBIUHCIIUTENIBHBIX aJITOPUTMOB.
Omnpenenenre UCXOAHBIX TaHHBIX,

IPHU KOTOPBIX AITOPUTM MOXKET JaTh
TpeOyeMblIil pe3yJibTar.

OTansl peneHus 3a1ad Ha KOMITBIOTepe.
HNHucTpyMeHTalIbHBIE CPE/ICTBA:
TPAHCIATOP, OTIAMUHK,
npoduarpoBKK. Komnusnys

U MHTEPIpETaIUs IPOTpamMM.
BupTtyanbHbie MallIUHBI.
WuTerpupoBanHas cpea pa3padoTKH.

BoiscuaTh pe3ynbTaT paboTsl
aJITOPUTMA JJIs1 UCTIOTHUTEIIS

IIPY 33JaHHBIX UCXOJHBIX JAHHBIX,
ONPEAETATH BO3MOKHBIE UCXOHBIE
JTAHHBIE JUJI1 U3BECTHOIO PE3yJIbTaTa.
[IpuBOAUTH NpUMEPHI AJITOPUTMOB,
coAepkKallrX MOCIEI0BATEIbHBIC,
BETBAIIMECA U IUKIINYECKUE CTPYKTYPBHIL.
AHaIM3UpOBaTh IIUKINYECKUE
AJITOPUTMBI ISl UCTIOJTHUTEIS.
Briaensate atanel peneHus 3a1a4u
Ha KOMIIBIOTEDPE.

[TosSICHATB CYIIIHOCTB BBLIECIEHHBIX
3TanoB.
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MeTonbl OTIaAKN TPOTpamM.
Hcnonb30BaHKe TPACCUPOBOYHBIX
tabnui. OTaag0YHbINA BBIBO/I.
[TomraroBoe BBINOJHEHUE TPOTPAMMBI.
Touxu ocranosa. [IpocMOTp 3HaUEHHM
NIEPEMEHHBIX.

Azbik nporpammupoBanus (Python,
Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYMCIICHHBIE, BEILIECTBCHHBIE,
CUMBOJIbHBIE, JJOTHYECKHE. BeTBieHus.

CnoxHbie YCJII0OBHA. I_[I/IKJ'II)I C YCIIOBHCM.

[{1KJIIBI IO IEPEMEHHOM.
B3anmo3aMeHsIEMOCTD Pa3INYHbBIX
BUJIOB LIMKJIOB. IHBapHaHT LHUKIIA.
CocraBneHue MKiIa ¢ UCIOJb30BaHUEM
3apaHee ONPeAEcIEHHOrO UHBapUaHTa
LUKJIA.

JIOKyMEHTHUpPOBAHHE MTPOTPAMM.
Hcnonb30BaHHE KOMMEHTAPUEB.
[ToaroToBKa OnucaHus MPOrpamMMbl

Y MHCTPYKLHH JJIS TOJIb30BaTENS.
AnTropuTMbI 00pa0OTKH HATYPAITBHBIX
YHCEeJl, 3aAMMCAHHBIX B TO3UIIMOHHBIX
CUCTEMax CUHCJICHUS: pa3OueHue
3aMKCH Yucia Ha OTAeNIbHbIE U(PHI,
HaXO0KJEHUE CYMMBI U IPOU3BEICHUS
uudp, HaX0XkKACHUE MAKCUMAIbHON

OTnaxuBaTh IPOrPaMMBI C TTOMOIIHIO
TPACCUPOBOYHBIX TAOJIHII

Y C HCTIOJIb30BAHMEM BO3MOXKHOCTEH
OTJITYUKa CPEJIb IPOTPAMMHUPOBAHUSI.
CocTaBisATh JOKYMEHTALIMIO

Ha MPOTpaMMmy.

Pa3pabateIBaTh U peann3oBbIBaTh

Ha SI3bIKE MPOTPAMMHUPOBAHUS
aNrOpUTMBbI 00PAOOTKH IIEJIBIX YUCET,
B TOM YHCJIC ITepeOOPHBIEC aITOPUTMBI.
PaszpabatbeiBaTh mporpamMmel

U 0OpaOOTKH TAHHBIX, XPAHSITUXCS
B TEKCTOBBIX (paitnax.

Ilpakmuueckue paoomot:

1. Buidenenue u obpabomka yugpp
Yeno2o Yucia 8 pa3iuyHblX CUCIeMAax
CUUCTIeHUSL C UCNOTIb308AHUEM ONePayuli
YeNoYUCTIeHHOU apUuPMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka 0auHbIX, XPAHAUWUXCSL

6 Qaiinax
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(MUHUMATBEHOW ) TTUDPHI.
HaxosxaeHnue Bcex MpoCcThIX Yuce

B 33J]JaHHOM JuanasoHe. [IpencraBnenue
qKCIIa B BHJIE HA0Opa MPOCTHIX
COMHOXKHUTENEH. AJTOPUTM OBICTPOTO
BO3BE/ICHUS B CTECTICHb.

O6paboTKa JaHHBIX, XPAHSAITAXCS

B (haiinax. TeKCTOBbIC U IBOUYHBIC
¢aiinbl. @aiioBble IEPEMEHHBIE
(daitnoBble ykazarenu). Utenue

u3 (aiina. 3anuch B aiin

3.2

BcnomorarenbsHbie
AT OPUTMBI

Pa3Ouenue 3a1aun Ha oA3aAauy.
[ToanporpaMmsl (poLeAypsl U
bynkuun). Pekypcus. PekypcuBHbie
00BekThI ((ppakTaib). PekypcuBHbie
poLEenypbl U QYHKLHUU.
Hcrnonb3oBaHue CTEKA U1l OpraHu3alnn
PEKYPCUBHBIX BBI30BOB.

Hcnonp30BaHne CTaHIapTHOM
OMOIMOTEKH s3bIKA MPOTPAMMUPOBAHUS.
[MoaxnroueHue OMOIUOTEK
MOANPOTPaMM CTOPOHHHX
npousBoauTese. MoayabHbIN NPUHLAI
MIOCTPOEHUS ITPOrpamMm

Paz6uBaTh 3aauy Ha oA3aAa4u.
OdopMIISITh IOTUYECKH LIEJIOCTHBIE
WM TIOBTOPSItoUECs (hparMeHTh
IpOrpaMMbl B BUAE MOANPOrpaMM.
[TosSICHATB CYIIIHOCTH PEKYPCUBHOTO
aNropuT™Ma.

Haxonuth pexypcuBHbIE 00BEKTHI

B OKpY>KarollleM MUpE.

Onpenenars pe3ynbTaT padoThl
IIPOCTOTO PEKYPCHUBHOTO AJITOPUTMA.
Hcnonbs30BaTh cTaHAapTHBIE
OMOIMOTEKU MOANPOTPAMM SI3bIKA
porpaMMHUPOBaHUsI, OMOITHMOTEKH
CTOPOHHHUX ITPOU3BOAUTEIIEH.
[IpuMeHAT, MOYJIBHBIA IPUHIIUIT
pu pa3paboTKe NPOrpaMM.
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Ilpakmuueckue pabomoi:

1. Hcnonvzosanue noonpocpamm
CMAaHOapmuou 6uUOIUOMEKU SA3bIKA
NPOSPAMMUPOBAHUSL.

2. Paspabomxa noonpozpamm.

3. PexypcusHvie noonpozpammol.

4. Mooynvublil npuHyun nOCmMpoeHus
npozpamm

3.3

YuciaeHHbIE METOIBI

Yucnennsie MeTOABI. TOUHOE U
pUOIMKEHHOE PEIICHUS 3a/1auu.
YUucneHHble METObI PEIIEHUS
ypaBHEHUM: METO/1 Iepedopa, METOT
MoJI0BUHHOTO jenieHus. [Ipubnmxénnoe
BBIYUCIICHUE JIJIUH KPUBBIX.
Brraucnenue miomanaei Guryp ¢
MTOMOIIIBIO0 YUCIEHHBIX METOJIOB (METO
MPSMOYTOJILHUKOB, METO/I TPaNeInii).
[Touck makcumyma (MUHUMYMa)
(GyHKUHMH OAHOW MEPEMEHHON METOJIOM
MTOJIOBUHHOTO JICJICHUS

[TosicHATH PUHIIUTIBI paOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEXIY TOYHBIM H MPUOTKEHHBIM
pEIICHUSIMU BBIYMCIIUTEIbHBIX
3amad.

Pa3pabarbeIBaTh 1 OTJIAKUBATH
IPOTPAMMBI, PEATU3YIOIIHE
YUCJICHHBIC METOJIBI PEIICHUS
ypaBHEHUH, NPUOIIHKEHHOE
BBIYHCIICHUE JUTHH KPUBBIX

¥ TIomanen Guryp, IouCK MaKCUMyMa
(MuHUMYMa) QYHKITUU OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomeut:

1. Yucnennoe pewienue ypagreHuil.
2. Ilpubnuscénnoe eviuucienue Onun
KpUBbIX u niowaoei gueyp.

3. Ilouck maxcumyma (MuHUMYMQ)

@yHKYuU
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3.4 | AnropurMbl 00pabOTKH 3) O6paboTKa CUMBOJIBHBIX JAHHBIX. Hcnonb3oBath BCTpoeHHbBIE HYHKITMU
CUMBOJIbHBIX JTAHHBIX Bcerpoennbie pyHKIMM s3bIKA SI3bIKA MPOTPAMMHUPOBAHHSI

POrpaMMUPOBAHMUS 151 00pabOTKH JU1s1 00paOOTKHU CHMBOJIBHBIX CTPOK.

CUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3zpabateiBaTh 1 OTJIAKUBATH

00pabOTKH CUMBOJIBHBIX CTPOK: IPOrPaMMBI, PEATU3YIOIINE TUTIOBBIS

NOJICYET KOJIMUECTBA MOSBICHUMN ANTOPUTMBI 00PAOOTKH CUMBOJIBHBIX

CHUMBOJIA B CTPOKE, pa30UEHUE CTPOKU JTAaHHBIX Ha BEIOPAHHOM SI3BIKE

HAa CJIOBA MO POOETFHBIM CHMBOJIAM, IPOrpaMMHPOBAHUSI.

MOMCK MOJICTPOKU BHYTPH JIAHHOMN [Ipeo6pa3oBbIBaThH UKCIa

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

Ha JIPYTYIO0 CTPOKy. [ 'eHeparms Bcex Ilpakmuueckue pabomoi:

CJIOB B HEKOTOPOM aJipaBuTe, 1. Ilocumesonvuas obpabomka cmpox.

YAOBJIETBOPSIONINX 3aJaHHBIM 2. Obpabomka cmpox

orpannueHusM. [IpeoOpa3oBanue unucna | ¢ ucnoavzosanuem QyHxkyuil

B CUMBOJILHYIO CTPOKY M OOpaTHO CMaHoapmuou 6uOIUOMEKU A3bIKA
NPOSPAMMUPOBAHUSL.
3. I'enepayus 6cex cnos,
VO0081emMBOPAIOUUX 3A0AHHOMY
YCA08UI0

3.5 | AnropuT™Mbl 00pabOTKH 10 MaccuBbl 1 IOCIIE0BATENBHOCTH [IpuBOANTH MPUMEPHI OTHOMEPHBIX

MaCCHBOB

yrcen. Berauciaenne 0000MEHHBIX
XapaKTEPHUCTHK AJIEMEHTOB MacCHBa
WJIA YHCJIOBOM MTOCJIEN0BATEILHOCTH
(CyMMBI, MPOU3BECHUS, CPETHETO
apruPMETHIECKOTO, MUHUMAJTLHOTO
1 MaKCHMAaJILHOT'O DJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB,

Y JIBYMEPHBIX MacCCHBOB.
[TpuBOIUTE MPUMEPHI 33189

13 ITIOBCEHEBHOM KH3HH,
NPe/IoJIararix NCI0JIb30BaHNE
MacCCHBOB.

Pa3zpabatbiBaTh u OTIaXXUBAThH
IPOTPAMMBI, PEAUTU3YIOIIHE TUTIOBBIC
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YIIOBJIETBOPSIONINX 33 JaHHOMY
yCJI0BUI0). JIMHEWHBIN TOUCK
3aJJaHHOTO 3HAYCHHSI B MAaCCHUBE.
CopTrpoBKa OTHOMEPHOTO MACCHBA.
[IpocThie METOIbI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BEIOODA,
COPTHPOBKA BCTaBKaMHu ).
CopTUpoBKa CIIUSIHUEM.

bricTpas copTupoBka MaccuBa
(amroputm QuickSort).

JIBOMYHBIN TOUCK B OTCOPTUPOBAHHOM
MaccCHBe.

JIByMepHbIe MacCUBBI (MaTPHUIIBI).
AnTopuTMBI 00pa0OTKH TBYMEPHBIX
MAaCCHBOB: 3aII0JTHEHHE IBYMEPHOTO
YHCJIOBOTO MaCCHBa IO 33/IaHHBIM
IpaBuJiaM, TIOUCK JJIEMEHTa

B JIBYMEPHOM MacCHUBE,
BBIYHCIIEHHE MaKCUMyMa (MUHUMYyMa)

¥ CyMMBI 3JICMEHTOB JIBYMEPHOTO
MacCHBa, MePECTaHOBKA CTPOK

¥ CTOJIOIIOB IByMEPHOTO MacCHBa.
Paszpabomka npoepamm ons pewrenus
nNpOCMbIX 340a4 AHAIU3A OAHHBIX
(ouucmra oannvix, knaccugurayus,
AHAU3 OMKTOHEHUIL)

ANTOPUTMBI 0OPaOOTKH OHOMEPHBIX
U IBYMEPHBIX MACCUBOB, Ha BEIOPAaHHOM
SI3BIKE TIPOTPAMMHUPOBAHHSI.
Paspabamvieams npoepammol

OJIs1 peuleHust nNPOCMbIX 30044 AHATU3A
OQHHDIX.

Ilpakmuueckue padbomuwi:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606wénnoix
Xapakmepucmuxk Maccuea (Yuciosou
noC1e008amenbHOCMUL).

3. Ilouck munumanbHo2o
(MakcumaibHo20) 31eMeHma 6 YUCi080M
maccuse.

4. Jlunetinwiii nouck 3a0aHHO20
3HAYeHUs1 8 MAccuse.

5. Ilpocmwie memoowvl copmuposxu
maccusa.

6. bvicmpas copmupoexa maccusa.

1. [[souunwlii nouck.

8. Obpabomka mampuy.

9. Ananuz oannvix

Hroro no pazaeny

44
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Pasznen 4. UndopManmoHHbIe TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TexcToBBIH TpoOIIECCOP. Pa3pabateIBaTh CTPYKTYpYy JTOKYMEHTA.
JTIOKyMEHTOB PenaktupoBanue u opmaTUpoOBaHUE. Hcnonp30Bath cpeicTBa aBTOMaTH3AIAN

[TpoBepka opdorpadguu U rpaMMaTHKU. | TIPH CO3JaHUH JJOKYMCHTA.
CpencTBa novcka u aBTO3aMEHbI [TpuMeHATH TpaBUIa ITUTUPOBAHUS
B TEKCTOBOM IPOLIECCOpeE. UCTOYHUKOB U 0(hOPMIICHHUS
Hcnonb30BaHue CTUIIEH. OnbIMorpadUuECKuX CChUIOK.
CTpyKTypUpOBaHHBIE TEKCTOBBIC [IpuHuMaTh yyactue B KOJJIEKTUBHOU
nOoKyMeHThl. CHOCKH, OTJIaBJICHHE. paboTe HaJl JOKYMEHTOM.
KomnexktuBHas pabota ¢ JOKyMeHTaMH. | BBIMOTHATE HAOOP U IPOCTYIO BEPCTKY
NHcTpyMeHTBI pelieH3upPOBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O0naunsie | Ilpakmuueckue padomot:
cepBuckhl. Jlenosas nmepenucka. Pedepar. | 1. Bépcmra ookymenmos
[IpaBuna MUTUPOBAHUSI HCTOYHUKOB U C MamemamudecKumu opmyniamu.
odopmiieHus1 OubIHorpaduuecKux 2. Mnoeocmpanuunvie 0OKyMeHmbl.
cceutok. OdopmiIeHHE CITHCKA 3. Konnexmuesnas paboma
nutepatypsl. Cmanoapmol ¢ OOKyMeHmamu
oubUoCpapuyecKkux OnUCarHui.
3HAKOMCTBO C KOMITBIOTEPHON BEPCTKOU
TeKcTa. TeXHUYEeCKHe Cpe/ICTBA BBOIA
TekcTa. Criennanu3upoBaHHbIE CPEICTBA
PETAKTUPOBAHUS MATEMATHIECKUX
TEKCTOB

4.2 | Ananu3 maHHBIX 8 Anann3 ganHbix. OCHOBHBIE 33/1a4 [IpuBOOUTH IpUMEPHI 33724 aHAIN3a

aHaJn3a TaHHBIX: TPOTHO3UPOBAHME,
KJaccu(uKanms, KiacTepu3arus,
aHaJIN3 OTKJIOHEHU.

JAHHBIX.
[TosicHsaTe HAa MpUMeEpax
II0CJIE0BATEIbHOCTD PEILICHUS 3a1a4
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[TocnenoBaTenbHOCTD peLICHUS 3a1a4
aHaIM3a JaHHBIX: COOp MEPBUYHBIX
JTAaHHBIX, OYUCTKA U OLICHKA KaueCTBa
JTAHHBIX, BEIOOP W/UJTH TTOCTPOCHUE
MOJIEH, MPpeoOpa3oBaHUE JaHHBIX,
BU3YyaJTU3aI¥s JAHHBIX, HHTEPITPETAIIS
pe3ynbratoB. [IporpammHbIe cpencTBa
Y UHTEPHET-CEPBUCHI JIJ1s1 00pabOTKU

U TpeJICTaBlIeHUs JaHHBIX. bosbiine
JaHHble. MalmHHOe 00yUYeHue.
HUnmennexmyanvrulii ananus OaGHHbIX.
AHanu3 TaHHBIX ¢ TOMOIILIO
AJIEKTPOHHBIX Ta0uIl. Beruncnenue
CYMMBI, CPETHETO aprU(PMETHUECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAUCHHUS
nuaral3oHa. Beraucienue
Kod(puIIeHTa KOPPENSINH IBYX PSIIOB
naHHbIX. [locTpoeHne cTonO9aThIX,
JMHENYAThIX U KPYTOBBIX IHarpaMM.
[TocTpoenue rpadukoB GyHKIIMIA.
[TonOop nuHUYM TpeHaa, perieHue 3a1a4d
MIPOTHO3UPOBAHUSI.

YucneHHoe peleHue ypaBHEHUN

C TMTOMOIIIBI0 TTO00pa MmapameTpa.
OnTuMu3anms Kak MOMCK HAMITYYIIIero
pEIICHNS B 3aJJaHHBIX YCIOBHUSIX.
[{eneBas hyHKIHS, OTpaHUYEHUS.

aHaJIM3a JaHHBIX.
Pemate mpocThie 3a1aun aHaIM3a
JAHHBIX C ITOMOIIBIO AJICKTPOHHBIX
TaOJIHUIL.

Hcronp30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonbs3oBaTh cpencTBa 1€I0BOMU
rpaduKy JUIS HATJISTHOTO
NPEICTABICHUS TAaHHBIX.

Pemath npocthie pacuéTHbIC U
ONTHMH3AIMOHHBIC 331291 C TIOMOIIBIO
AJIEKTPOHHBIX TAOJIHII.

Ilpakmuueckue padbomuwi:

1. Ananuz oannvix ¢ nomowvio
9NEeKMPOHHBIX MAOAUY.

2. Haznaonoe npeocmasnenue
Dpe3yibmamos CmamucmuiecKoul
00paboOmKU OaHHBIX 8 8UOE OUALPAMM
cpedcmeamu pedaKxmopa 1eKmpOoHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NPOSHO3UPOBAHLLE.

4. Yucnennoe peuwienue ypagHeHul

C NOMOWbI0 N00bOpa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOUBIO INEKMPOHHBIX MadIUY
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JlokanpHBIC U TII00ATEHBIIT MUHUMYMBI
1eneBoit pyHkimu. Permenue 3amaq
ONTUMU3AIMHU C TOMOUIBIO
AIEKTPOHHBIX TaOJIHUIL

Hroro 1o pazaeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOT'PAMME
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11 KJIACC
Haumenosaunue
Ne KommuecTBo OCHOBHBIE BUIBI IEITEIILHOCTA
pa3/iesioB U TEM [IporpammHoOe coaepkaHue
/11 4acoB 00yYarOIIMXCs

y4eOHOro npeaMera

Pa3znen 1. TeopeTnueckue ocH

oBbI HHGOPMATHKH

1.1

Nudopmarus
Y UH(OPMALIMOHHBIE
IIPOLIECCHI

10

TeopeTndeckue Moaxoabl K OLIEHKE
KOJIM4eCTBa HH(POPMALIHH.

3aKoH aITUTUBHOCTU UH(POPMAIIUH.
®opmyna Xaptiau. Mudopmanms u

BeposTHOCTh. Dopmyiia I1lenHoHa.

AJITOPUTMBI CKATHS JAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Anroputm LZW. ANTOpUTMBI CoKATHS
JTAHHBIX

C IOTEPSIMU. Y MEHBIIIEHUE TITyOUHBI
KoJiupoBaHus 11BeTa. OCHOBHBIC U
anroput™moB cxartust JPEG, MP3.
CKOpoCTb nepenauu TaHHBIX.
3aBUCUMOCTh BPEMEHH TEepeiaun

OoT UH(POPMAITMOHHOTO 00bEMA TAHHBIX
Y XapaKTePUCTUK KaHaja CBSI3H.
[Tpy4rHBI BOSHUKHOBEHUS OMIMOOK
npu nepeaade gaHHbIX. Kogbl,
MO3BOJIAIOIIKE OOHAPYKUBATh U
HCIIPABJISITH OLIMOKY, BO3HUKAIOIIIHNE
Mpu niepeaayde JaHHbIX. PaccTosiHue
Xsmmunra. Koauposanue

XapakTepu3oBaTh pa3InyHbIC
TEOPETUYECKUE MOJXO0/IbI K OLICHKE
KOJIM4ecTBa MHGOPMAIIUH.
OnuchIBaTh U3y4aeMbI€ AITOPUTMBI
CKaTHUs JIAaHHBIX, CPABHUBATh
pe3yabTaThl UX Pa0OTHI.

Pemiats 3aaun Ha onpeiesieHUE
BpPEMEHU TIepeIaun JaHHBIX 10 KaHATY
CBSI3U C U3BECTHBIMU XapaKTEPUCTUKAMH.
[TosicHATH TPUHITUTIBEI OOHAPYKEHUS

Y UCTPABJICHUSI OIITMOOK MPU mepeaade
JTAHHBIX C TTOMOIIIBIO
MOMEXO0YCTOMUUBBIX KOJIOB.

ITosicHATHL 3HAYEHNE TOHATUN
«CUCTEMAY, IIOJICUCTEMAY,
«CUCTEMHBIN YD HEKT,
«yTIpaBJICHUEY; 3HAUCHUE OOpaTHOU
CBSI3U JIJIS1 JOCTHKEHUS 11EJIH
YIpaBJICHUS.

Ilpakmuueckue padomeut:

1. Corcamue 0aHHbIX ¢ NOMOUIBIO
aneopumma RLE.

41




denepanbhas padouas nporpamma | Mapopmaruka. 10-11 kmaccel (yriryOnEéHHBIA YPOBEHB)

¢ moBTopeHueM ouToB. Ko
X3MMHUHTA.

Cucrempl. KOMITIOHEHTBI CHCTEMBI U UX
B3aumoeiicTeue. CucteMHubIil 2P deKT.
YrpasneHue kak HHOOpMAITMOHHBIN
npouecc. O0patHast CBsI3b

2. Corcamue OaHHbIX ¢ NOMOWDBIO
aneopumma Xapgmaua.

3. Corcamue 0aHHbIX ¢ nomepsamu
(ancopummer JPEG, MP3).

4. I[lomexoycmotiuugvle KOObl

1.2

MoaenupoBanue

Mopaenu u monenupoBanue. Llens
MOJEIUPOBaHUA. AJIEKBATHOCTD
MOJIEIN MOJICIUPYEMOMY OOBEKTY HIIH
MPOIIECCY, LIETH MOJICIIUPOBAHMUS.
dopmanu3zanys NpUKIaaHbIX 3a1a4.
[IpencraBiienue pe3ynbTaTOB
MOJICIUPOBaHUs B BUE, YIOOHOM

JUJIS1 BOCIIPUATHS YEJIIOBEKOM.
['paduueckoe mpeacTaBIeHUE JAHHBIX
(cxembl, TaOIUIIBI, TPApUKH).

I'padwi. OcHoBHBIE TOHATHUSI. BUIbI
rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpuIl CMEXHOCTH, BECOBBIX MaTpPHII,
CIIUCKOB CMEXKHOCTH. Pelienue
AJTOPUTMUYECKUX 3a]1a4, CBA3aHHBIX
c aHajau3oM rpadoB (IIOCTpOCHHUE
ONITUMAJIBHOTO ITyTH MEXITY
BepILIMHAMU rpada, onpeeaeHue
KOJIMYECTBA PA3IMYHBIX MTyTeH MEXTY
BEpIIMHAMH OPUEHTUPOBAHHOTO
aIMKJIMYeCcKOTOo Tpada).

[epesbs. bunapuoe nepeso. [lepeBbs

Onpenensatb NOHATHS «MOJEIbY,
«MOJIEIUPOBAHUEY.
Kinaccudunuposats Mosienu

0 33/IJaHHOMY OCHOBAHHUIO.
Onpenensars nenb MOACIUPOBAHUS

B KOHKPETHOM CJIyYae.

[IpuMEHSATh aarOpUTMBI HAXOXKIACHUS
KpaT4yalllinX MyTENR MEXy BEPILINHAMUI
OpUEHTHUPOBAHHOTO Tpada.
[IpuMeHsTh aIrOpUTMBbI OIPEIETICHUS
KOJIMYECTBA PA3JINYHBIX ITyTEH MEXIY
BEpUIMHAMU OPUEHTUPOBAHHOTO
alMKJIMYECKOro rpada.

[IpuBOANTH MPUMEPHI HCIIOIB30BAHMS
JIEpEBbEB U rpadOB MpU ONUCAHUU
OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO
MUpa.

Ctpouts iepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPy Kak MOJEIb
HEKOTOPOM CUTYyaLUH.

JlaBaThb onpeereHNe BIUTPBILIHOM
CTpATEruu.
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norcka. CriocoOs! 00x0/1a epeBa.
[IpencraBieHne apuPMETHISCKUX
BBIPAXEHUI B BUJIE IEPEBA.
JIMCKpETHBIE UTPHI IBYX UTPOKOB

¢ nmosHOM mHpopManuen. [Toctpoenue
JepeBa niepedopa BapuaHTOB, OTIMCAHNE
CTpaTEeTUH UTPHI B TAOIMIHOHN Gopme.
BBIMTpBIITHBIC U TPOUTPHILITHBIC
MO3UIMH. BEIMTPBINTHBIC CTPATETHH.

CpeﬂCTBa HCKYCCTBCHHOI'O MHTCJLJIICKTA.

CepBHrCHI MAIlIMHHOTO TIEpEeBOIa U
pacno3HaBaHUsl YCTHOU PEYM.
KorHuTuBHBIE CEPBUCHI.
Nnentudukaius v mouck
M300pakKeHU, pacIiO3HaBaHUE JIHII.
CamooOy4aroniyecst CUCTEMBI.

N cKycCTBEHHBIN HHTEIUICKT

B KOMITBIOTEPHBIX UT'PaXx.
Hcnonp3oBaHne METOI0B
HMCKYCCTBEHHOT'O MHTEJIJIEKTA

B 00yYaromux cucTemMax.
Hcnons30Banre METOIOB
HMCKYCCTBEHHOT'O MHTEJIJIEKTA

B poOoTOTeXHUKE. IHTEpHET Beliei.
IIepcnekTUBBI pa3BUTUS
KOMIIBIOTEPHBIX UHTEIJIEKTYaIbHbBIX
cucteM. HelipoHHbie ceTn

OnuchIBaTh BRIUTPHIINIHYIO CTPATETUIO
B 3a/IaHHOW UTPOBOW CUTYyaIlUU

B (hopme JiepeBa WK B TAOTUIHON
dhopme.

[ToSACHATH MOHATUS «UCKYCCTBEHHBIN
WHTEJUICKT», «KMAIIMHHOE 00yUYEHHUEeY.
[IpuBOIMTH MpUMEPHI 3a/1a4,
PEIIAEMBIX C TOMOIIBIO
HCKYCCTBEHHOI'O UHTEJIJICKTA.
Ilpakmuueckue padomut:

1. Ilouck eviuepvliunou cmpamezuu

8 uepe ¢ NOJHOU UHpopmayuell.

2. Cpeocmea ucKyccmeeHH020
uHmeeKma

Hroro no pazaeny

18
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Pa3znes 2. AroputMbl ¥ NpOrpaMMHpoOBaHKe

2.1 | DneMeHTHI TCOpHH 6 dopManuzanus MOHATHS aJTOPUTMA. [TosiICHATH TOHATHUS «BBIYUCITUTEILHBIN
JITOPUTMOB Mamvna TeropuHra Kax MPOIIECCH, KCIOKHOCTH AITOPUTMAY,

YHUBEpCaJIbHasi MOJI€JIb BHIYUCIICHUM. «3(PPEKTUBHOCTD aNTOPUTMAY.
Tesuc U€pua—Trropunra. [TpuBoauTh IpUMEPHI 3P HEKTUBHBIX
Mawuna [locma. aJITOPUTMOB.
Hopmanvnvie ancopugpmor Mapkosa. CocCTaBIsATh MIPOTPAMMBI 711 MAIITHHBI
Aneopummuuecku nepaspeuiumvle Teropunra.
3a0auu. 3adaua ocmauosa. Hcnonvzosams HopmanbHbie
Hesoszmoorcnocms agmomamuueckou aneopugpmer Maprosa.
OMIAOKU NPOSPAMM. JlaBaThb OIIEHKY CJI0’KHOCTH U3BECTHBIX
O1eHKa CI0KHOCTU BBIYMCIICHUM. aJITOPUTMOB.
Bpems pabotel n 00bEM ucnonszyemont | Ilpaxkmuueckue padomot:
MaMsITH, KX 3aBUCUMOCTh OT pa3Mepa 1. Cocmasnenue npocmoti npocpammol
WCXOJIHBIX JaHHBIX. OleHKa 0151 mawunsl Toropunea
ACUMIITOTUYECKOU CI0KHOCTU
aJIrOPUTMOB. AJITOPUTMBI
MOJMHOMHUATIBHOU CJIIOKHOCTH.
[lepebopHbie anroputmsl. [Iprmepsl
Pa3TUYHBIX ATOPUTMOB PEIICHUS
OIHOM 3a/1a4¥, KOTOPbIE UMEFOT
Pa3ITUYHYIO CIIOKHOCTh

2.2 | AnropuT™MBbI 28 [Touck mpoCTHIX YUCEI B 3aJJaHHOM Hcnonb30BaTh aqroOpuTM «PEMIETO

N CTPYKTYPBI JaHHBIX

JIAAIa30He C MOMOIIBIO AITOPUTMA
«pemieto DpatocheHar.
MHoropaspsasble Leble Yuca,
3aJa4M JUTMHHON apu(pMETHKH.

Opartocdenay 11 morcKa MPOCThIX
YHCeJN B 33/ITaHHOM JIMaTIa30He.
[TosicHATH IPUHITUIIBI 00Pa0OTKH
MHOTOPa3PSAIHBIX TEJTBIX YUCE
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CrnoBapu (accollMaTUBHBIE MACCHUBBI,
oToOpaxkeHus ). X31I-Ta0IUIlbI.
[TocTpoenue andaBUTHO-4ACTOTHOTO
CJIOBaps JUIsl 3aJJaHHOTO TEKCTa.
Ananuz mexcma Ha ecmecmeenHoM
sa3viKe. Bvloenenue
nociedosamenvHocmet no wadbouy.
Pezynapnwvie svipasrcenus. Yacmommuwiu
aHanus.

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOT0 BhIpakeHus1. Briuncnenue
apu(PpMETUIECKOTO BhIPAKEHUS,
3alMCaHHOrO B OCT(HUKCHOMU (hopMme.
Ouepenu. Mcnonp3oBanue ouepean
JUTSl BPEMEHHOTO XPAHECHHS TAHHBIX.
Cesaznvle cnucku. Peanuszayusa cmexa u
ouepeodu ¢ NOMOWDBIO CEAZHBIX CNUCKOS.
Anroputwmsbl Ha rpadax. [Toctpoenue
MUHHUMAaJIBLHOTO OCTOBHOIO JIepeBa
B3BEILICHHOTO CBA3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epadha 6 enyouny. Obx00 epagha
6 wiupuny. KonnmuecTBo pa3inuuHbIX
MyTeH MKy BEPIIMHAMHU
OPUEHTUPOBAHHOTO ALIMKINYECKOTO
rpada. Anroput™ JIeHKCTphI.
Aneopumm Dnotioa—Yopwanna.

Y peaJu30BbIBATh COOTBETCTBYIOILINE
aJTOPUTMBI Ha SI3BIKE
IPOrpaMMHUPOBAHUS.

[IpumeHsTh ciioBapu (acCOUUaTUBHBIE
MacCCHUBBI, OTOOpaXeHHsI) B 3a/1a4ax
00pabOTKM TaHHBIX.

BBINOIHATE NPOCTON aHAIN3 TEKCTA
HA €CTECTBEHHOM SI3bIKE, B TOM YHUCJIE
C UCIIOJIb30BAaHUEM PETYJISIPHBIX
BBIPAKEHU.

[TosicHATH IPUHITUIIBI PAOOTHI CTEKA
Y OYE€pEeN, UCTIONb30BATh CTEKH

Y ouepeau JJis PELICHUS
aNrOPUTMUYECKUX 3a]1a4.
Peanu3oBbIBaTh U UCIOJIB30BATH
JBOMYHBIC (OMHAPHBIE) IEPEBbS

U rpadbl A7 penieHus 3aaau
00pabOTKH TaHHBIX.

Hcnonb30BaTh AMHAMUYECKOE
pOrpaMMHUPOBAHKE

JUTSl BBIYUCITICHUST PEKYPCUBHBIX
GyHKUMNA, TO/ICYETA KOJTMYECTBA
BapUAHTOB U PEIICHUS 3a/1a4
ONTUMU3AIUU.

Ilpakmuueckue padomui:

1. Ilouck npocmwix uucen 8 3a0aHHOM
ouana3sone.
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Hepepd. Peanusanus nepesa

C MIOMOIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIC) TEPEBBSI.
[TocTpoeHue nepeBa AJisd 3aJaHHOTO
apu(PMETUIECKOTO BBIPAKEHUSI.
PexypcuBHbIe aropuT™MbI 00X042
nepeBa. Mcnosib30BaHue CTEKA U
ouepenu A 00xoja epeBa.
JvnHaMuueckoe NporpaMMHUpPOBAHHE
KAaK METO]I PEIICHHUS 3a]1a4 C
COXpPaHEHHEM ITPOMEKYTOUYHBIX
pe3ynbTaToB. 3a7aul, pelraeMble ¢
MOMOIIBLIO0 IMHAMUYECKOTO
MPOrPaMMUPOBAHUS: BBIUHUCICHHUE
PEKYPCUBHBIX (DYHKIUN, TOACUET
KOJINYeCTBa BapUAHTOB, 3a]]a41
ONTUMU3ALUU

2. Peanuzayus evruucienuil

C MHO20PA3PAOHbIMU YUCTAMU.

3. Ilocmpoenue angpasummno-
YaCcmMomHOo20 Cl08apsL O 3a0AHHO20
mexkcma.

4. Ananuz mexcma Ha ecmecmeeHHOM
A3bIKe.

5. Buiuucnenue apugpmemuueckoeo
8bIPAdICEHUSL, 3ANUCAHHO20

8 NoCm@uKcHol gpopme.

6. Hcnonvzosanue ouepeou.

1. Ucnonvzosanue oepesves

07151 BbIUUCTCHUSL APUDMEMUUECKUX
8bIPAHCEHULI.

8. Buluucnenue onunbl Kpamuaiiuie2o
nymu mexcoy epuiuHamu epagha
(aneopumm [etikcmpuot).

9. Buluucnernue pexypcusHvix QyHKyull
€ NOMOWbIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

10. Iloocuém ronuuecmea sapuanmos
€ NOMOWbIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

C NOMOWBIO OUHAMUUECKO20
NPOCPAMMUPOBAHUS
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2.3 | OCHOBBI OOBEKTHO- 16 [Tousatie 06 00BEKTHO- [TosicHATH OCHOBHBIC TIPUHITHITIHI
OpPHUEHTHPOBAHHOTO OpUEHTHUPOBAHHOM O00BEKTHO-OPUEHTUPOBAHHOTO
IPOTPAMMHPOBAHUS nporpammMupoBadui. OOBEKTHI U MIPOTrPaMMHUPOBAHHUS.

kiacchl. CBOMCTBA M METO/IBI 00BEKTOB. | [I[pOEKTHPOBATH U HCIIOTH30BATH
OOBEKTHO-OPUEHTUPOBAHHBIN aHANIU3. | MPOCThIE KJIACChI 00BEKTOB.
Pa3paboTka nmporpamMM Ha OCHOBE [IpoexTupoBaTh HepapXuu KIaccoB
O0BEKTHO-OPUEHTHPOBAHHOTO MOAXO0/A. | JUIS OMHUCAHHS MPEIMETHOM
WNukancynsiys, Hacaea0BaHue, o0nacTu.
noIUMOpPHU3M. Pa3pabateiBaTh IpOrpamMmbl
Cpensbl ObICTpO# pa3paboTKu Cc rpadgu4yecKkuM UHTEpPeiicom.
nporpamm. [IpoextrpoBanue N3y4aTh BTOPOM S3BIK
uHTep(derica moab30BaATENS. POTrpaMMUPOBAHUS
Hcnonb3oBaHue TOTOBBIX YIIpaBisieMbX | IIpakmuueckue pabomui:
DJIEMEHTOB JIJIsl IOCTPOSHUS 1. Ucnonvzosanue 20mogwvix Knaccos
uHTepdeiica. 8 npozpamme.
0O0630p SA3BIKOB TPOTPAMMHUPOBAHHUS. 2. Paspabomka npocmoii npocpammol
[TonsiTe 0 MapagurMax C UCNONIL30BAHUEM KIACCOS.
porpaMMupoOBaHus. M3yueHue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONBL3YIOWe20 UHKANCYAAYUIO.

4. Pazpabomxka uepapxuu Kiaccos.

5. Paspabomka npoecpammoi

¢ epaghuueckum unmepgheticom

Wroro o pazaeny 50
Pasznen 3. UndopmaumoHHble TEXHOJIOTUH

3.1 | KomnerorepHo- 8 OTanbl KOMIBIOTEPHO- Briiensats 3Tansl KOMIBIOTEPHO-
MaTEeMaTH4YeCKOe MaTEeMaTUYECKOro MOJICTUPOBAHMUSL: MaTEeMaTUYEeCKOT0 MOJIETUPOBAHUS
MOJICIUPOBAHUE MOCTaHOBKA 33J1a4M, pa3padoTKa U PEeaI30BbIBATH UX C TOMOIUIBIO
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MO/IEIIA, TECTUPOBAHUE MO/ICIIH,
KOMIIBIOTEPHBIN

HKCIEPUMEHT, aHAIU3 PE3YJIHTATOB
MOJEIUPOBAHUS.

JuckpeTn3anus npu MaTeEMaTH4EeCKOM
MO/JICIIMPOBAHUH HEMPEPBIBHBIX
npoueccoB. MoaenupoBanue
JIBWXEeHHS. MoiennpoBaHue
OMOJIOTMYECKUX CUCTEM.
Maremarnueckue Moaenu

B SKOHOMUKE. BrunicnuTenbHbie
AKCIIEPUMEHTHI C MOJICIIAMU.
Komnviomepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yJIbTaTOB
JKCIIepUMeEHTa. MeTo HaMMEHBIINX
KBaJipaTtoB. OLEHKA YHCIOBBIX
napamMeTpoOB MOJICITUPYEMBIX 00bEKTOB
U npoueccoB. BoccranoBieHue
3aBUCUMOCTEN 110 pe3yapTaraM
AKCIIEPHUMEHTA.

BeposarnoctHbie MOnenu. MeToabl
Momnte-Kapiio. Umutanimonnoe
MojienupoBanue. CucTeMbl MAaCCOBOTO
o0cCITyKUBaHUS

IPOrPaMMHOr0 00ECTIEUECHHS.
[TosicHATh HEOOXOIUMOCTD U CYUTHOCTb
JTUCKPETU3ALNY NPU PEIICHUH
BBIYMCIIUTENBHBIX 33/1a4 C TOMOUIBIO
KOMITBIOTEPOB.

Hcnonb30BaTh MUMUTALIMOHHOE
MOJICJIMPOBAHUE, B TOM YHUCJIE HA
OCHOBE BEPOSITHOCTHBIX MOJICIICH.
OOpabateIBaTh pe3yIbTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue pabomeut:

1. Mooenuposanue osuscenus.

2. Mooenuposanue buonocuueckux
cucmenm.

3. Umumayuonnoe mooenuposaue
¢ nomowvio memooa Moume-Kapro.
4, Obpabomka pe3yibmamos
9KCnepumeHma
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3.2

ba3er nanHbBIx

10

Tabmuunbie (pensioHHbIe) 0a3bI
naHHbIX. Tabnuila — nmpejacTaBieHue
CBEJICHHMI 00 OJHOTHIIHBIX 00OBEKTAX.
ITone, 3anuce. Kimrou Tabnuiel. Pabora
C TOTOBOM 0a30ii JaHHBIX. 3aMOJHEHUE
0a3bl manHbIX. [Touck, copTupoBka u
bunbTpanus TaHHBIX. 3aIPOCHI

Ha BBIOOPKY JaHHBIX. 3aPOCHI

C mapameTpamu. BeraucisieMple moJis
B 3ampocax.

MHoroTta0au4uHbie 0a3bl JaHHBIX.
Tunsl cBsi3el MEXIy TaOJIUIIAMHU.
Buemnuii kirod. LemoctHOCTh 6a3bl
JTAHHBIX. 3aMPOCHI K MHOTOTA0IMIHBIM
0a3aM JTaHHBIX.

OcHo6Hble NPUHYUNDBL HOPMATUZAYUU
0a3 oaunwvix. A3vIK ynpasneHus
oannvimu SQL. Cozoanue npocmolx
3anpocos Ha sa3vike SQL Ha 6vbl60pKy
OAHHBIX U3 OOHOU MAOIUYBI.
Hepensyuonnvie 6azvl 0aumbix.
IKcnepmHvle cucmembl

XapakTepu3oBaTh 0a3y JaHHBIX KaK
MOJICJTb TPEAMETHOM 00JIaCTH.
[IpoekTupoBaTh MHOTOTA0IHMYHYIO 0623y
JTAHHBIX.

OcymecTBIATh BBOJ M pEAAKTUPOBAHUE
JTAHHBIX.

OcCyIecTBIATh COPTHPOBKY, IIOUCK

1 BBIOOP JTAaHHBIX B TOTOBOM 0ase
JAHHBIX.

dopMHpOBaTh 3aMPOCH HA TTOWCK
JIAHHBIX B CPEJIC CUCTEMBI YIIPABICHUS
0a3zamMu JaHHBIX.

VYrpapisTh 62301 TaHHBIX

C MIOMOIIIBIO TTPOCTHIX 3aIPOCOB

Ha si3pike SQL.

[TosicHATH 00J1aCTH IPUMEHCHHS,
JIOCTOMHCTBA M HEJOCTATKU
HEPEJSIMOHHBIX 0a3 JaHHBIX

B CPaBHEHUU C PEIISIIMOHHBIMHU.
Ilpakmuueckue pabomul:

1. Paboma c comosoti 6a30ti 0aHHbIX.
2. Paspabomka muocomabauunot 6azvl
OQHHDIX.

3. 3anpocul kK MHO2OMAbOIUYHOLL Oa3e
OQHHDIX.

4. Ynpaesnenue OaHHbIMU C NHOMOWBIO
sa3zvika SQL
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3.3 | Beb-caiitbl 14 WNurtepuer-nipunoxenus. [lonarue o I1osCHATH TPUHLUIIBI TEXHOJIOTUH
CEpPBEPHON M KIIMEHTCKOM YacTsX caifTa. | «KIMEHT — CEPBEP» HAa MPUMEPE
TexHoIorus «KJIUEHT — CepBEp», €& B3aMMOJICUCTBUS Opay3epa
JIOCTOMHCTBA U HeloCcTaTKH. OCHOBBI u BeO-cepBepa. Co3maBaTh IPOCTHIC
si3pika HTML m kackaaHbIX TaOIuI] BeO-CTpaHMUIIbI, UCTIOIB3YS SI3BIK
ctuteit (CSS). Crienapuu Ha sI3bIKe pasmetku HTML, kackagabie TaOIUIIBI
JavaScript. ®opmbl Ha BeO-CTpaHHIIE. CTUJIEH U CLICHApUH Ha SI3bIKE
Pa3Mmelienne BeO-caiiToB. Yciayra JavaScript. OnuceIBaTh TEXHOJOTHUIO
XOCTHHTA. 3arpy3ka ¢aijoB Ha CalT pa3MelIeHus cauToB B cetu MHTepHeT.
Ilpakmuueckue padbomut:
1. Coz0anue mexcmoegoti
8eO-cmpanuybi.
2. Coz0anue 6eb-cmparuybl,
sKAOUAIOW el MYTbMUMEOULIHblE
00beKmbl (PUCYHKU, 36VKOBbLE OAHHbLE,
810€0).
3. Ogopmnenue cmpanuyvl ¢ NLOMOUHIO
KACKAOHBIX mabuy cmuietl.
4. Hcnonv3osaHue cyenapues Ha s3biKe
JavaScript
3.4 | KomnbrorepHas 8 BBox n300pakeHuii C UCMONB30BaHUEM | BBIMOTHATE 00IIYI0 KOPPEKITHIO
rpaduka Pa3TUYHBIX ITUGPOBBIX YCTPOMCTB U(PPOBBIX U300paKEHUH.

(mdpoBBIX GoTOAMIApaTOB U
MHUKPOCKOIIOB, BUJIEOKaMep, CKaHEPOB
U APYTUX YCTPOUCTB).

['paduueckuii penaktop. Paspemenue.
Kanpuposanue. lcnpaBnenue

[IpuMeHsSITh HHCTPYMEHTHI
rpauyecKoro peaakTopa K OTAeIbHbIM
00JaCTsIM U300paKEHHUS.

CTpouTh MHOTOCJIOHHBIE N300pakeHUS
C HCIIOJIb30BAHUEM MAaCOK, TOTOBUTh
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nepcneKkTuBkl. [ mcrorpamma.
Koppekuust ypoBHE#R, KOPPEKIUS LIBETA.
OO6ec1BeunBaHUE IBETHBIX
n3o0paxenuid. Peryms. PaGota

¢ obnactsmu. OUIBTPHI.
MHorocnoitHble H300pakeHUS.
TekcToBeie citon. Macka cios.
Kanansl. CoxpaHeHH€e BbIICICHHOM
obnactu. [logroroBka mitrocTpanui
JUTs1 BeO-CaiTOB. AHUMUPOBAHHBIC
U300paKEeHHUS.

BexropHas rpaduxa. [[puMuTHUBBI.
W3mMeHeHne nopsiaka 3J€eMEHTOB.
BripaBHuBaHue, pacrpeiesicHue.
['pynmupoBka. Kpussie. @opmaTsl
BEKTOPHBIX pPUCYHKOB. Mcrions3oBanue
KOHTYpOB. BekTopusanus pacTpoBbIX
U300pAKEHU.

[IpuHIMIIBI TOCTPOEHUS U
pPEIaKTUPOBAHUA TPEXMEPHBIX
monaeneii. CeToOuHbIE MOJIEH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBellIeHus1. Kamepsl.
AnnutuBHbIE TexHOIO0THH (3D-
npuHTepsbl). [ToHATHE O BUPTYabHON
PEanbHOCTU U JOTIOJIHEHHOU
peanbHOCTH

WLUTIOCTPALIVH JJIS Pa3MEIICHUS
Ha BeO-caliTax, co3J1aBaTh
aHUMHPOBAaHHBIC H300PAKEHUSI.
Co3naBaTh BEKTOPHBIC H300PKESHUS

C MIOMOIIBIO PeIaKTOpPa BEKTOPHOM
rpadyK¥ WM HHCTPYMEHTOB
TEKCTOBOTO IPOIeccopa.
Ilpakmuueckue pabomot:

1. Obpabomra yugposwix
gdomoepaghuii (kaopuposanue,
ucnpaeienue nepcnekmueol, KOppeKyus
VpoeHell, KoppeKkyus yeema).

2. Pemywv yughposwix pomoepadhuii.

3. Muozcocnotinvle uzoopasiceHusl.

4. AHUMUposanmble u300PaANCeHUs.

5. Bexmopnas epaghuxa
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3.5 | 3D-monenupoBaHue 8 [IpuHIMIIBI TOCTPOEHHUS U [TosicHATH TPUHIUITBI TOCTPOEHUS
PEIaKTUPOBAHUSA TPEXMEPHBIX TPEXMEPHBIX MOJIEIIEH.
Mozaeield. CeTouHble MOJEIIH. BBINIONHATH onepanuu no NoCTpOSHHIO
Martepuainbl. MoaenpoBaHue U PEIaKTUPOBAHUIO TPEXMEPHBIX
MCTOYHUKOB OCBelleHus. Kamepsl. MOJIeIIeH.
AnnutuBHbIe TexHOJOTHH (3D- Pa3zmeniate Ha BUPTYyaJIbHOM CIICHE
HPUHTEPHI). MCTOYHHUKHU OCBEIICHHS U KAMEPHI.
[loHsiTHE O BUPTYaIbHOUN peaIbHOCTH [IpuBOAUTH IPUMEPHI UCTIOJIBL30BAHUS
Y JOTIOJIHEHHOW pEAIbBHOCTH TEXHOJIOTUNA BUPTYAJIBHOU
Y JOTIOJTHEHHOW PEAIbHOCTH.
Ilpakmuueckue padomeul:
1. Cozoanue npocmvix mpéxmepHulx
Mooenel.
2. Cemounbie mooenu.
3. Penoepune
Hroro mo pazaemy 48
Pe3zepBHOE BpeMms 20
OBILEE KOJIMYECTBO 136
YACOB I1O ITPOTPAMME
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