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@denepanbHas pabodas mporpamma Mo ydeOHomy mnpenmery «HpopmaThkay
(yrinyOnénHplii ypoBeHb) (IpeaMeTHas o01acTs «MaTeMmatrka u nHpopMaTrkay) (anee
COOTBETCTBEHHO — TMporpaMma Ti0o HHpopMaTHKe, HWHGOpPMATHKA) BKIOYACT
MOSICHUTENBHYIO 3aIMCKY, COIepKaHUE O0YUCHHS, INIAHUPYEMbIC PE3YJIHTaThl OCBOCHHUS
MPOrpaMMbI 110 HTHPOPMATHKE, TEMATHIECKOE TUIAHUPOBAHUE

Conmepxanrie  OOy4YCHHS] pPacCKphIBaeT COJCpXKATCNIbHbIC JIMHUU, KOTOpPHIE
npeyaraloTes g 00s3aTeIbHOTO M3YUYEHHUS B KaXKJIOM Kjlacce Ha YPOBHE CPEIHETO
oO1ero oOGpazoBaHMs.

[TnanupyemMbie pe3yiabTaThl OCBOCHHS IMPOTpaMMBbI 10 WH(POPMATHUKE BKIFOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC pPE3yJbTaThl 3a BECh IMEpHoa OOYYCHHS HAa ypOBHE
CpelHero o0Iiero oopa3oBaHusi, a Tak)Ke MPEIAMETHbIC TOCTIKEHUS OO0YydYarolierocs
3a KaXKJIbIi TOJ] OOy4eHHUS.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o uHpopMaTuke (yriayOJE€HHBII ypOBEHb) HAa YPOBHE CPEIHETO
obmiero obpa3oBaHusi pazpaboTaHa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUS
OCHOBHOM  00Opa3oBaTeIbHOM  MPOTpaMMbl  CPEIHEro  o0mero  oOpa3oBaHUs,
npeacraBieHHbix B ®I'OC COO, a Takxke (enepanbHoil pabouyell NporpaMmbl
BOCTIUTAHUS.

[IporpamMma no mHpopMaTHKe HAE€T MPEACTaBICHUE O LIENAX, 00IIed CTpaTeruu
OoOy4eHHMs, BOCITUTAHUSI U Pa3BUTHUS OOYYAIOIIUXCS CPEACTBAMU Y4YEOHOro mpeaMera
«Mudpopmartukay Ha yriayOJEHHOM ypOBHE, YCTAHABIMBAET 00s3aTEIbHOE MTPEAMETHOE
coJiepKaHue, MpeyCMaTpUBAET €ro CTPYKTypUpOBaHHE MO pa3jesaM U TeMaM Kypca,
OTIpEeNeTNsieT pacHpeqesieHne ero mo kjaccam (TofaM W3ydeHwus), AaéT TpUMEpHOe
pacmpezienieHue yaeOHbIX YacOB M0 TEMATUYECKUM pasfienaM Kypca U PEKOMEHIyeMYIO
(mpuMepHyI0) TMOCIEN0BATeIbHOCTh MX HU3YYEHHS C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO IMpOoIlecca, BO3PACTHBIX OCOOEHHOCTEH
o0y4Jarommxcs.

[Iporpamma 1o uH(pOpMATHKE ONpEAeNsieT KOJIMYECTBEHHbIE U KaueCTBEHHBIC
XapaKTepUCTUKU Y4eOHOTO MarepHualia Ijs KaXIOro roja H3Y4YeHHs, B TOM YHCIIEe
JUISE  COAEPKATENPHOTO HAMOJHEHUS pPa3HOTO BHUAA KOHTPOJS (MIPOMEKYTOYHON
aTTecTalui 00yYaroIINXCs, BCEPOCCHICKUX MPOBEPOYHBIX pPadOT, TOCYAapCTBEHHOU
UTOroBoM  arrecraumu). IIporpamma mno wuHbOpMaTHKE SBISETCI  OCHOBOM
JUIS COCTAaBJCHMSI AaBTOPCKUX YYEOHBIX TMpOrpaMM M Y4YEOHHMKOB, IOYPOUHOTO
IUTAHUPOBAHUS KypCa YUUTEIIEM.

HNudpopmartuka B cpeHeM 00111eM 00pa30BaHUN OTPAXKAET:

CYIIHOCTh MH(OPMATUKHU KaK HAYYHOU JUCIUIUIMHBI, U3yYalolel 3aKOHOMEPHOCTH
OpPOTEKaHUsT W  BO3MOXHOCTHM  aBTOMAaTH3alUMU  HWH()OPMALMOHHBIX TPOILIECCOB
B Pa3JIMYHBIX CHUCTEMAX;
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OCHOBHBIE 00J1aCTH IPUMEHEHUSI UHPOPMATUKH, TIPEXK]IE BCETrO MHPOPMALIMOHHBIE
TEXHOJIOTHH, YIPABICHUE U COIIMABHYIO CeEpY;

MEXAUCIHUIUIMHAPHBIA ~ Xapaktep  MHQOpMATHKU U HUHPOPMALUOHHOU
NEeSATEIbHOCTH.

Kypc wundpopmaTuku st ypOBHS CpeIHEro oOIero oOpa3oBaHUSA SBISETCS
3aBEpIIAIOIIUM JTallOM HENPEephIBHOM MOATOTOBKUA OOydalIMXca B o0yactu
uHpopMaTUKU W UHOOPMAIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha cojIep KaHue Kypca MH(POPMATUKH YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U OIMBIT
MOCTOSIHHOTO TMPUMEHEHUS] MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, HaéT
TEOPETHUYECKOE OCMBICIEHUE, HHTEPIPETALUIO U 000OIIEHUE 3TOTO OMbITA.

Pesynbrarel  yrimyOn€HHOTO  ypOBHS ~ M3yY€HHUs  y4yeOHOro  mpeaMmeTa
«MHpopMaTHKay OPUEHTUPOBAHBI HA MOJIYYEHUE KOMIIETEHTHOCTEHN sl TOCIIEYONIE
npo(hecCHOHANIBHON NIeATEIbHOCTH KAaK B paMKax JaHHOW NMpeaMEeTHOM 00JacTH, Tak
U B CMEXHBIX ¢ Hel o0nacTsaX. OHU BKIIIOYAIOT B CeO0sI:

OBJIAJICHUE KIIFOUEBBIMU MOHATUSMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHasl MpeaMeTHas 00JIacTh, PAclO3HABAHME COOTBETCTBYIOIIMX WM IPU3HAKOB U
B3aMMOCBS3€H, CHOCOOHOCTh JEMOHCTPUPOBATh Pa3IMYHBIE MOJIXOJbl K H3YYEHHIO
SBJICHU, XapaKTEPHBIX JJIs1 U3y4aeMOil peIMETHON 00J1acTH;

YMEHHUE peuiaTh TUIIOBBIE MPAKTUYECKHE M TEOPETHUYECKHE 3aJauM, XapaKTepHbIE
JUISL KCTIOJIb30BAaHUS METOJIOB U HHCTPYMEHTapUs JaHHOM IpeIMETHON 001acTu;

HaJU4Iue TMPEACTaBICHUH O JaHHOW MPEAMETHON 00JIaCTH KaK IEJIOCTHOM Teopru
(COBOKYITHOCTH TE€OPHi1), OCHOBHBIX CBSI3SIX CO CMEXKHBIMU 00JIACTSIMU 3HAHUM.

B pamkax yrayOn€HHOTO YpOBHS U3y4deHUsT WHGOPMATHKU 00eCreunBaeTCs
LeJICHANPABICHHAs] MOATNOTOBKAa OO0y4YaloIIUXCi K MPOAOIDKEHUI0 00pa3oBaHUs
B  OpraHu3auusx npodeccHOHaIbHOrO  00pa3oBaHUs MO  CHEHUATBHOCTSM,
HEINOCPEICTBEHHO CBSI3aHHBIM C IIU(PPOBBIMU TEXHOJOTUSMH, TAKUM KaK MporpaMMHast
UHXeHepHs, UH(pOpMalMOHHass  0€30MacHOCTh,  WMH(OPMAIMOHHBIE  CHUCTEMBI
¥ TEXHOJIOTUH, MOOUJIbHBIE CUCTEMBI U CETH, OOJIbIINE JaHHBIC U MAIIMHHOE 00y4YeHueE,
IPOMBINUICHHBIA HMHTEPHET BEIIEW, MCKYCCTBEHHBId HMHTEJUIEKT, TEXHOJIOTHH
OecipoBOAHONW  CBSI3M, pPOOOTOTEXHHMKA, KBAHTOBBbIE  TEXHOJIOTMH, CHCTEMbI
pacnpenenéHHoro peecTpa, TEXHOJIOTUH BUPTYAIbHOW U JIOTIOJTHEHHOM PEAJIbHOCTEM.

OcHoBHas 1enb n3yuyeHus: yueoHoro npeamera «Mudopmatuka» Ha yrayOnéHHOM
YpPOBHE CpemHero oOmmero ooOpa3oBaHUs — OOECHEUYCHHE MJAIBHEHUINIEr0 pPa3BUTHUS
MH(GOPMAILIMOHHBIX KOMIIETEHIIUI 00yYaroerocs, ero rOTOBHOCTH K JKU3HH B YCJIOBHUSAX
pa3BUBaOIIErocss MH(MOPMAMOHHOTO 00IIecTBa W BO3pacTarolleil KOHKYpPEHLUU
Ha phIHKE Tpynaa. B cBs3u ¢ »Tum mu3ydenue umHpopMatuku B 10—11 kmaccax JOMKHO
00eCIeYuTh:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa TOHUMAHUU POJHU
uH(bOpMaTUKU, HHHOPMALMOHHBIX M1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUNA B COBPEMEHHOM
0OIIIECTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTHYECKOT0 M aJITOPUTMUYECKOTO MBIIIJICHHS;
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c(OpPMUPOBAHHOCTh YMEHUN pa3ianyaTh (PakThl U OLEHKU, CPABHUBATH OLICHOUHBIE
BBIBOJIbI, BUAECTh HUX CBSI3b C KPUTCPUSMU OLIGHUBAHUS M CBSA3b KPUTEPUEB
C OIpenenaEHHOM CUCTEMOM LEHHOCTEH, MPOBEPSITh HAa JOCTOBEPHOCTh M 0000IIATH
nHpopMaIuio;

c(OpPMUPOBAHHOCTH MPEACTABICHUN O BIUSHUM HWH(OOPMALMOHHBIX TEXHOJOTHI
Ha JKU3Hb 4YEJIOBEKa B OOIIECTBE, IMOHMMAHHWE COLMUAIBHOIO, SKOHOMHYECKOTO,
MOJIUTUYECKOTO, KYJIBTYPHOTO, IOPUIUYECKOrO, TMPUPOAHOTO, SPrOHOMUYECKOTO,
MEAMIMHCKOIO U (PU3NOJIOTUYECKOTO KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTUH;

OPUHATHE TPABOBBIX U 3TUYECKUX AaCHEKTOB HH(POPMAIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHUE OTBETCTBEHHOCTH JIIOJICH, BOBJIEUYEHHBIX B CO3JIaHUE M HCIIOJIb30BAHUE
MH(POPMAILIMOHHBIX CUCTEM, PACIPOCTPaHEHUE UHPOPMAIIHH;

CO3JaHME YCIOBUM JMJIA pPa3BUTHS HABBIKOB y4eOHOH, NPOEKTHOH, HAy4yHO-
UCCIIEIOBATEIbCKOM M TBOPYECKOW  JESATENIbHOCTH, MOTHBAlMM  OOYy4arouuxcs
K CAMOPa3BUTHIO.

B conmepxxanun yuebHoro mpenmera «HHpopmaTtuka» BBIIEISAIOTCS YEThIpEe
TEMaTUYECKUX pa3jea.

Pazpnen «ludpoast rpaMOTHOCTE» MOCBSILIEH BOIPOCAM YCTPOHUCTBA KOMITBIOTEPOB
U JpYruX D5JEMEHTOB IHU(PPOBOTO OKPYKEHUsS, BKIIOYAss KOMIIBIOTEPHBIE CETH,
UCTIONb30BAHUIO CPENICTB  OMEpAIMOHHON cucTteMel, pabore B cetu HHTepHer
Y MCTIOJIH30BaHUIO HHTEPHET-CEPBUCOB, MH(POPMAIIMOHHOM 0€301acHOCTH.

Paznen «Teopernueckre OCHOBBI MHGOPMATHKNY» BKIIOYACT B CeOsl MMOHSATUHHBIMN
anmapaT WHGOPMATUKH, BOMPOCH  KOAMPOBAaHUS  WHGMOpPMALUK, H3MEPEHUS
nH(OPMAITMOHHOTO O00BEMA JaHHBIX, OCHOBBI aNreOphl JIOTUKA W KOMITBIOTEPHOTO
MOJICTTUPOBAHUSI.

Pasnmen «AdropuT™Mel W TPOrpaMMHUPOBAHME» HANPaBICH Ha Pa3BUTHE
AJITOPUTMUYECKOTO MBIIUIEHUS, pa3padOTKy ajlrOpUTMOB U OIIEHKY MX CJIOYKHOCTH,
dbopMUpOBaHHE HABBIKOB pEaTM3allMU MPOTPAMM Ha SA3BIKAX MPOTPAMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «MHpopMalmoHHbIE TEXHOJOTUWY» MOCBAMIEH BOIMpPOCAaM MPUMEHEHUs
WHPOPMAITMOHHBIX TEXHOJOTHH, pPEaTu30BaHHBIX B TMPUKIAAHBIX POTPAMMHBIX
OpOAYKTax M MHTEpHET-CepBUCaX, B TOM 4YHCIE€ B 3aJadax aHalu3a JaHHbIX,
MCTIOJIb30BaHUIO 0a3 NaHHBIX M 3JIEKTPOHHBIX TAOIHIT IJ1s1 pEIICHUS MPUKIAIHBIX 3a7ad.

B nmnpuBenénHom panee conepkaHuu yudeOHoro mnpeamera «MHdopmaTrkay
KypPCUBOM BBIJICJIEHBI JOMOJHUTEIbHBIE TEMbl, KOTOPhIE HE BXOISAT B 00s3aTEIbHYIO
nporpaMMy OOYy4YeHHsl, HO MOTYT OBbITb MNPEAJIOKEHBl JUIsi W3Y4YEHHs] OTAEIbHBIM
MOTHBHUPOBAHHBIM U CITIOCOOHBIM 00YYaIOIIUMCH.

VYrnyOn€HHbli  ypOBEHb U3y4EHUs UH(POPMATUKU PEKOMEHIYETCSI
JUIL  TEXHOJIOTMYECKOTO  Mpo(duis,  OpUEHTUPOBAHHOTO Ha  UH)XXEHEPHYIO
U UHPOPMAIMOHHYIO c(epbl AeATEeIbHOCTH. YTIyONEHHBI ypOBEHb U3YyUEHUS
uHbOpMAaTUKA  OOECTIeYUBaET: IMOATOTOBKY OOY4YalOIIMXCs,  OPUEHTHPOBAHHBIX
Ha CIIELMAJIbHOCTU B 00J1aCTH MH(POPMALIMOHHBIX TEXHOJIOTUHA U MH)KEHEPHbIE
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CTHCIMAILHOCTH, YYaCTHE B IPOSKTHOM U UCCIIEIOBATEILCKOM IATEILHOCTH, CBI3aHHOM
C COBpEMEHHBIMHU HAIPABJICHUAMU OTpPACIH HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, TMOATOTOBKY K VyYacTHI0O B OJUMIHagaXx W cAade EamHOrO
roCyIapCTBEHHOT'O IK3aMeHa 1o WH(OpMaTHKE.

[TocnenoBaTenbHOCTh U3YYEHHUS TEM B IMpeAesiaX OJHOTO rojaa oOydeHHs MOKET
OBITh M3MEHEHA 10 YCMOTPEHHUIO YYHTENs MpH IMOATOTOBKE pabodeil IporpaMMmbl
Y TIOYPOYHOTO TUIAHUPOBAHUSI.

Oob1iee yrcio 4acoB, peKOMEHOBAHHBIX [T H3y4deHus: nHpopMaTuku — 272 yaca:
B 10 kimacce — 136 vacos (4 yaca B Hezeno), B 11 kimacce — 136 yacos (4 yaca B HeJielio).
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COJEPXAHUE OBYUYEHUS'

10 KJIIACC

udpoBasi rpaMOTHOCTH

TpeOoBaHusg TEXHUKH OE30MACHOCTH M TMTHEHBI NMPU paboTe ¢ KOMIBIOTEpAMU U
JPYTUMU KOMITIOHEHTaMU U(PPOBOTO OKPYKEHUSI.

[Tpuniunel paboThl KOMIIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. ApXUTEKTypa (PoH
Helimana. [apsapockas apxumekmypa. ABTOMAaTHYECKOE BBIMOJIHEHUE MPOrPAMMBbI
npoiieccopom. OrnepaTuBHas, MOCTOSIHHAS U IOJTOBpeMeHHas naMaTh. OOMEH TaHHBIMU
C moMouIbio mnH. KoHTposueps!l BHEMIHUX yCTPOMCTB. [IpsAMoil 1ocTyn K NaMATH.

OCHOBHBIE TEHJIECHLIMH pPa3BUTHS KOMIIBIOTEPHBIX TexHOJIOTWW. [lapamienpHbie
BbIUHCIICHUA. MHoromnpoueccopusie cuctembl. CyrnepkoMibroTepsl. PacripenenéHnbie
BBIYUCIUTEIbHBIE CUCTEMBI U 00paboTka OONbIIMX AaHHBIX. MoOuIbHBIE TU(POBLIC
YCTPOWCTBA W WX pOJb B KOMMYHHKalUWsX. BCTpOeHHbIE  KOMIIBIOTEPHI.
MukpokoHTposuiepbl. POOOTH3HpOBaHHBIE MPOU3BOJCTBA.

[IporpamMHOe oOecrieueHre KOMITBIOTEPOB W KOMIBIOTEPHBIX CHUCTEM. Buabl
IporpaMMHOro obecnedeHuss M uX HazHadyeHue. (OCOOEHHOCTH MPOTrPaMMHOIO
oOecrieyeHus: MOOWIBbHBIX ycTpoicTB. IlapannensHoe nporpammupoBanue. CucteMHOe
nporpaMmHoe oOecriedeHue. OnepallMOHHbIE CUCTeMBbL. YTWIUTHL. JlpaiiBepsl
ycTpoicTB. MHCTAIIISAIUS U ACMHCTAIUISLMS IPOTPAMMHOTO 00€CTIEYEHU .

QaitnoBble cucteMbl. [IpuHIMOBI  pa3melieHdss W WMMEHOBaHUA  (aiisioB
B oJroBpeMeHHo namatu. [1labnonsl Ay onucanus rpyni (hansos.

[Iporpammuoe oOecneueHue. JIuileH3UpOBaHUE MPOrPAMMHOIO OOECICUEHUSI
u uudpoBbeIXx pecypcoB. [IpompuerapHoe u cBOOOAHOE MpOrpaMMHOE OOecleYeHUeE.
KoMMepueckoe U HEKOMMEPYECKOE HCIOIb30BAaHUE MPOrPAMMHOTO 00ECHeUeHHUs
U UU@poBbIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBAEMas 3aKOHOJATEIbCTBOM
Poccuiickoit  @enepauuy  3a  HENPABOMEPHOE  MCIOJIB30BAHHE  MPOrPAMMHOIO
oOecrieueHus: U HUPOBBIX PECYPCOB.

[IpyHIMOBI TOCTPOEHHS W amnmnapaTHbIE KOMIIOHEHTBI KOMIBIOTEPHBIX CETEM.
Cerebie mpotokoibl. Cetb MHTEpHET. Anpecanus B cetu HTepHET. [IpoTOKOIBI CTEKA
TCP/IP. Cucrtema 1OMEHHBIX UMEH.

Paznenenue |P-cetu Ha monacetn ¢ momouipio Macok mnozcereil. CereBoe
agMuHHACTpupoBaHue. [lomydeHuMe HaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hanmmuusi CBA3UM C y310M ceTd. OmnpenesieHHe MapupyTa JIBUKEHUS
MTaKETOB.

Bunbr NEeATETbHOCTU B CEeTH HNnTepher. CepBuchl HNuTepHera.
['eoundopmanmonHbsie cHUCTEMbl. ['€0JOKAIIMOHHBIE CEPBUCHI PEATBLHOTO BPEMEHU
(Hanpumep, JIOKauusg MOOUJIBHBIX  TeJePOHOB, OIpPEACIICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), ”HTEpPHET-TOPTOBIIsA, OPOHUPOBAHUE OUIIETOB U TOCTUHHUIL.

! Kypcusom Beizenen Matepual, KOTOPBIil He SBISETCS 00A3aTEHEIM IIPH M3yYCHHH W HE BXOIUT B CONEPIKAHUE
MMPOMEKYTOYHOM MITM UTOTOBOM aTTECTAIIUH T10 TIPEAMETY.
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l'ocynapcTBeHHBIE BIEKTPOHHBIE CEpBUCHI W yciayrd. ColualibHbIE CETH —
OopraHu3aiys KOJUICKTUBHOTO B3aMMOJICUCTBUSI U OOMeHa JAaHHbIMU. CeTeBOU ITHKET:
npaBuia ToOBeAeHUS B KuOepmpocTpaHcTBe. [IpoOireMa MOMIMHHOCTH MOTYYEHHOM
uHpopmaruu. OTKpeITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHbIE W HSKOHOMHYECKHE YIPO3bl, CBA3AaHHBIE C HCIOJIb30BAHHEM
MH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TeXHOJOrui. OOmmue mnpoOaeMbl 3allUThI
uHdopmauu 1 UHPoOpMaMOHHOW Oe3omacHocTH. CpencTBa 3amUThl MHGOPMAIUH
B KOMIIBIOTE€pPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX WH(OPMAIIMOHHBIX
cuctemax. IIpaBoBoe obecrneueHre WHGOPMAIIMOHHONW O€30MACHOCTU. DIeKMPOHHA
yugpposas noonucs, cepmupuyuposantbvle camsl U OOKYMeHmul.

[IpenoTBpalieHre HeCaHKIIMOHUPOBAHHOTO JIOCTYTA K TUYHOU KOH(PUICHIIMATIBHON
uH(pOpMaIUK, XpaHsIIecs Ha TEPCOHAIBHOM KOMIBIOTEPE, MOOUIIBHBIX YCTPONCTBAX.
BpenonocHoe mporpammHoe o0ecriedeHrue U crnocoO0bl 00phObI ¢ HUM. AHTUBUPYCHBIE
nporpammbl. OpraHuzainusi JTUYHOTO apxuBa HH(opmaiuu. PesepBHOe KoOmupoBaHHE.
[TaponbHas 3amuTa apXuBa.

[udpoBanue nanubix. CuMMeTpudHble U HecuMMeTpuuHble WHUGPHL [udpsr
npoctoit 3amensl. [ludp Lezapsa. lludp Buxenepa. Anroputm mmudpoanusi RSA.
Cmeeanoepaghus.

Teopernueckne 0CHOBbI HH(POPMATHKH

Nudopmanus, manable W 3HaHUA. MHGOpMaMOHHBIE MPOIECCH B MPHUPOJIE,
TEXHHUKE U 0OILECTBE.

HenpepbiBHBIE W JUCKPETHBIE BEIMYMHBI U cUTHaJbl. HeoOxomumMocThb
JTUCKpeTH3aly nHGOpMaIUU, IpeTHa3HAYCHHON IJIs1 XpaHEHUs, TIepeladyu 1 00pabOTKu
B U(POBBIX CUCTEMAX.

JIBonuHO€E KOIHMpoBaHKe. PaBHOMEPHBIE U1 HEPAaBHOMEPHBIE KOMBI. [lekonpoBanue
COOOIICHM, 3alMCaHHBIX C MOMOILIBIO HEPAaBHOMEPHBIX KOAOB. YcioBue @DaHo.
[locTpoeHne OIHO3HAYHO  JIEKOJMPYEMBIX  KOJOB  C  TIOMOLIBIO  JepeBa.
I'pagp An.A. Maproea. EnuHuiel u3Mepenus KojqudectBa nHGopmarmu. AndaBUTHBIN
MOAXO/] K OLICHKE KOJInuecTBa MH(OPMAIIUH.

Cuctembl cuucieHus. Pa3BépHyTass 3amuch 1EIbIX MW JAPOOHBIX YHCEI
B TIIO3UIMOHHOM cucteme cuuciaeHus. CBOWCTBA TMO3UIIMOHHOM 3amuCcU  Yuca:
KOJIMYECTBO LM(pP B 3aMUCH, NMPU3HAK JEIMMOCTH YHCJIa Ha OCHOBAHHE CHUCTEMBbI
CUMCJICHUSI. AJITOPUTM TIepeBOJia IIEJIOr0 4Yuciia U3 P-WYHOM CUCTEMBl CUUCICHUS
B JICCATUYHYIO. AJTOpUTM TMepeBoAa KOHEUHOHW P-uyHONl ApoOuM B AECATUYHYIO.
AJITOpUTM TEpeBO/a IIEJIOT0 YWCia U3 JEeCATUYHOM CUCTEMBI CUMCICHHS B P-uuHylo.
[lepeBo KOHEYHOU JecATHYHOW ApoOUM B P-uwyHyro. [[BouuHasi, BOCbMEpHUYHAs U
HIECTHAALIATEpUYHAsT CUCTEMbl CUMCIICHHS, CBA3b MEXIy HHUMH. ApudMeTuyeckue
olepalyy B MO3UIMOHHBIX CUCTEMAaX CUUCIEHUS. Tpouunas ypagHoseulenHas cucmema
cuucnenus. J[8ouyHo-0ecamuyras cucmema C4ucieHus.

Konuposanne tekctoB. Komupoka ASCII. OnnoOaiiTHbie koaupoBku. CTaHmapT
UNICODE. Koauposka UTF-8. Onpenenenue HHPOPMAITMOHHOTO 00BEMA TEKCTOBBIX
COOOIIEHUH.
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KonupoBanue nzobpakenuit. OrieHka MHGOPMAIIMOHHOTO 00bEMa IpaduuecKux
JIAHHBIX MPY 33JIaHHBIX Pa3pEIICHUH U IITyOnHE KOJAUPOBaHUS 1[BeTa. [[BeTOBBIE MOIEH.
Bekroprnoe komupoBanue. dopmarbl rpaduyeckux QaiinoB. TpéxmepHas rpaduka.
®pakranbHas rpaduka.

KonupoBanue 3Byka. Onenka uHGOpPMAIMOHHOTO 00BEMA 3BYKOBBIX JaHHBIX
P 33JJaHHBIX YACTOTE IUCKPETU3AMU U PA3PATHOCTH KOJIUPOBAHUS.

Anrebpa noruku. Ilonstue Beicka3piBaHMs. BrickasbiBaTenbHbIe  (POPMBI
(npenukatsl). KBaHTOPBI CyllI€CTBOBaHUS U BCEOOIIIHOCTH.

Jlormueckue omepanuu. Tabmuil UCTHHHOCTH. Jlormueckue BbIpaXEHHs.
Jlornuyeckue ToxnecTBa. JloKa3aTeabCTBO JIOTHUECKUX TOKJIECTB C MOMOUIBIO TaOJIHUIL
VWCTHUHHOCTH. JIOrn4ueckue ornepanny 1 Orepanuu HaJ MHOKECTBAMM.

3akoHBl anreOphl JIOTMKW. OKBUBAJICHTHBIE MPEOOpa30oBaHUs  JIOTUYECKHUX
BbIpakeHnH. Jlornueckre ypaBHEHUS U CUCTEMBI YPAaBHEHUM.

Jlornyeckue QyHKIUMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX
GyHKIMIA OT KOJIMYECTBa apryMeHTOB. [1oHbIe cCuCTEMBI IOTUYECKUX (DYHKIIUM.

Kanonuueckue ¢popmbl moruueckux BblipakeHUN. CoBEpIlICHHbIC TU3bIOHKTUBHbBIC
U KOHBIOHKTHBHBIE HOPMAJIbHBIE (POPMBI, AITOPUTMBI MX MOCTPOEHUS MO TabiuUIe
MCTUHHOCTH.

Jlormyeckue HIEMEHTBI B cocTaBe KomIbtotepa. Tpurrep. Cymmarop.
Mmuoropa3psiauablii  cymmarop. IloctpoeHne cxeM Ha  JIOTHYECKHX — DJIEMEHTax
[0 3aJaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alliCh JIOTHYECKOTO  BBIPAXKEHUS
0 JIOTHYECKON cxeme. Mukpocxemul u mexHoN02Us UX Npou3800Ccmad.

[IpencraBieHune HENbIX YACEN B MAMATH KOMIIbIOTEPA. OrpaHUYEHHOCTD JUaIa3oHa
YyCcesl MPU OrPaHUYEHUN KOJWYecTBa pas3psaoB. llepenosiHeHHe pas3psiAHON CETKH.
be33HakoBbIe M 3HAKOBEIC AaHHBIC. 3HAKOBBIM OWUT. [|BOMYHBIM JTOMOJHHUTEIBHBINA KOJI
OTPULIATEIIbHBIX YHACEI.

[TobutoBble  jormyeckue onepauuu. Jlornueckuit, apudmeTnyeckuii U
nukindeckuit cipuru. [1ludpoBanue ¢ mOMOIIBIO MTOOGUTOBOM OTIEPAITNH «UCKITIOYAOIIIEE
NJIN».

[IpencraBiieHre BEIIECTBEHHBIX YMCENI B MaMATH KOMIIbIOTEpA. 3Hayallas 4acTb
W TOpSNOK uucia. Jluama3oH 3HAYeHW BEMIECTBEHHBIX uwncen. [IpoGiembl
XpaHEHUs BEUIECTBEHHBIX YMCEJl, CBA3aHHBIC C OTPAHMYECHUEM KOJUYECTBA Pa3psAoOB.
BrimontHeHne omeparii ¢ BEIIECTBEHHBIMH ~ YHCJIAMH, HAKOIUIGHHWE  OIIUOOK
IIPY BBIYUCIIEHUSIX.

AJITOPUTMBI U IPOTPAMMUPOBAHHUE

OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB PAaOOTHl MPOCTEHIIMX aJrOPUTMOB
YIPaBJIEHUS UCIIOTHUTESIMU U BBIYMCIUTEIBHBIX AITOPUTMOB. OTpeeneHne UCXOIHBIX
JAHHBIX, IPH KOTOPBIX aITOPUTM MOKET JaTh TpeOyeMblil pe3ysbTar.

Oranbel pemieHus 3aaad  Ha KoMIbioTepe. HCTpyMeHTanbHbBIE CpENCTBA:
TPAHCISTOP, OTJIATYUK, MPOPUIUPOBIIMK. KOMIUISAIUSA U UHTEpHpETAlrs TPOrPaMM.
BupTtyanbHble MallIUHBI.
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WuTerpupoBanHas  cpeaa  pa3paboTKU.  Merombl  OTIAAKM  [POTPAMM.
Hcnonb3oBaHue TpacCUpOBOYHBIX Tabmuu. Otnagouynblii  BeiBoA. [lomarosoe
BBITIOJIHEHNE ITpOTrpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaYEHUI NTEPEMEHHBIX.

SI3pik  mporpammupoBanus  (Python, Java, C++, C#). Tumnel pgaHHBIX:
LIEJIOYMCIICHHBIC, BEIECTBEHHBIC, CUMBOJIbHBIC, Jorudyeckue. BersieHusa. CilioxHbIE
ycioBus. Ilukibl ¢ ycnoBueM. llukiasl mo nepemMeHHOW. B3ammo3aMeHseMOCThb
pa3IUYHBIX BUIOB UKIOB. MHBapuaHT 1ukia. CoCTaBI€HHE UUKIIA C UCIOIb30BAHUEM
3apaHee ONpeeIEHHOrO MHBapHaHTa [IUKIIA.

JlokyMeHTHpOBaHuEe mnporpamMm. HMcnons3oBanme kommeHTapues. Iloaroroska
OMMCAHMS IPOTPAMMbI U MHCTPYKIIUU JJIS [TOJIb30BATENS.

AnroputMbel  00pa0OTKM HaTypalbHBIX YHCEJ, 3alUMCAHHBIX B MO3MLHUOHHBIX
CUCTEMax CUMCJICHUA: pa30MeHHe 3alliCu 4uciaa Ha  OTACNbHble  LUDPHL,
HAaXOXXJEHUE CYMMbl U MPOU3BEACHHS LHUPpP, HAXOKICHUE MAKCUMAJIbHON
(MUHUMAaBHOW) UG PHI.

HaxoxJeHne Bcex IPOCTBIX YHMCEN B 3aJaHHOM Jauana3oHe. lIpencrasiieHne
yycia B BHUJE HAOOpa MPOCTBIX COMHOXUTENEH. ANTrOpUTM OBICTPOTO BO3BEIACHMUS
B CTEIIEHb.

OOpaboTka naHHBIX, XpaHsAmuxcs B ¢ainax. TekcToBele W JBOUYHbBIC
¢aiinbl. DaitnnoBeie nepeMeHHble ((aiinoBbie ykazarenu). Urenue u3 ¢aiina. 3anuch
B (haii.

Pa3Ouenue 3amaum Ha mopnzagaud. llogmporpammsel (mpouenypbl U (QYHKIUH).
Pekypcus. PexypcuBHble 00beKThI ((pakTainsl). PekypcuBHbIE Mpoueaypsl 1 QyHKIUY.
Hcnonb3oBaHue CTEKA JUIsl OPraHU3alUU PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue  cTaHAAPTHOW  OMOMMOTEKM  sI3bIKa  IIPOrPaMMHPOBAHUS.
[ToaxntoueHne OMOIMOTEK MOANPOrpPaMM CTOPOHHHMX MPOM3BOAUTENEeH. MOaylbHbIN
IPUHIUI OCTPOEHUS IPOIPAMM.

UYucnennple MeToAbl. TOUYHOE W MPUOMDKEHHOE pelieHUs 3anadyn. YucieHHbIe
METO/bl PEIICHUs YypaBHEHUH: MeToJ nepedopa, METOHA TMOJOBUHHOTO JIEJICHUS.
[TpubnmxE€HHOE BBIUKCICHHE JJIMH KPUBBIX. BbIunciaenue miomaaeii puryp ¢ noMoIpko
YUCJIEHHBIX METOAO0B (METO MPSIMOYTOJIBHUKOB, MeTO1 Tpaneunii). Ilonck Makcumyma
(MuHUMYMa) (PYHKIIUU OJTHON MEPEeMEHHON METOI0M MOJIOBUHHOIO JIEICHHUS.

OOpaboTKka  CHMBOJBHBIX  JaHHBIX. Bcrpoennsie  QyHkmmm - s3bIKa
MPOrpaMMHUPOBaHUsL IJIE OOpabOTKHM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBJIECHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJI0Ba MO NPOOETbHBIM CUMBOJIaM, MIOMCK MOJICTPOKU BHYTPHU JAHHOM CTPOKH,
3aMeHa HalJIEHHOW IOJACTPOKU Ha APYTYIO CTPOKY. ['eHepanus Bcex CIOB B HEKOTOPOM
anaBuTe, yNOBIETBOPSIOUIMX 3aJaHHBIM orpaHudeHusM. [IpeoOpa3oBaHue uwncia
B CUMBOJIbHYIO CTPOKY M OOPaTHO.

MaccuBel ¥ TOCIEAOBATENbHOCTH  YHCel.  Boluncienue  0000MmEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA WUJIM YHUCIOBOM IMOCIEAOBATEIBHOCTH (CYMMBI,
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MPOU3BEJCHUS, CPEAHEro apu(pMeTHuecKkoro, MHUHUMAIBHOTO M MaKCHMAaJIbHOIO
AJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, VYAOBJIETBOPSIOIIMX 33aJaHHOMY YCIIOBHIO).
JInHeWHbINM NONUCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CopTtupoBka oOAHOMEpHOTO MaccuBa. [IpocThie MeTONbI COPTUPOBKH (METOJ
ny3bIpbka, METOJ BbIOOpa, copTUpoBKa BcTaBkamu). CopTupoBKa ciusiHueM. boicTpas
coptupoBka maccuBa (anroput™m QuickSort). J[BOMYHBIN MOMCK B OTCOPTUPOBAHHOM
MacCHUBe.

JIBymMepHBIE MAacCUBBI (MAaTpULbl). AITOPUTMBI 00pAOOTKU IBYMEPHBIX MAaCCHUBOB:
3aMoJHEHUE IBYMEPHOTO YKCIOBOIO MAaCCUBA M0 33JJaHHBIM MpPaBHIIaM, MMOUCK AJIEMEHTa
B JIBYMEPHOM MAacCHBE, BBIYUCJIEHHME MaKCUMyMma (MUHHMyMa) U CYMMbI 3JIEMEHTOB
JBYMEPHOIO MaccHBa, II€pECTaHOBKa CTPOK U CTOJOLIOB JBYMEPHOTO MAacCHBa.
Paspabomka npoepamm ons pewenus npocmeix 3a0auw awanuza Ooaunwvix (ouucmka
OaHHBIX, KIACCUDUKayUs, aHAIU3 OMKIOHEHUIL).

NupopmanuoHHbIe TEXHOJIOTHU

TexctoBblii mponeccop. PenakrupoBanne u ¢opmarupoanue. IIposepka
ophorpadun u rpammariku. CpeAcTBa MOKMCKA U ABTO3aMEHbI B TEKCTOBOM IPOIIECCOPE.
Hcnonb3oBanue cruieil. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKYMEHThl. CHOCKH,
ornasnenue. KomnektuBHas pabora ¢ JOKyMeHTaMu. MIHCTpYMEHTBI pelieH3upOBaHuUs
B TEKCTOBBIX mporeccopax. OO6nauneie cepBuchl. [lemoBas mnepenucka. Pedepar.
[IpaBuna 1UTUPOBAHMS HCTOYHHUKOB U OQGOpMIIEHUS OUOIHOTpaPUUECKUX CCHUIOK.
Odopmienue cnucka JUTEpaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOW TEKCTA.
TexHuueckue cpencTa BBoja TekcTa. CrieliMaan3upoBaHHbIE CPEICTBA PEAAKTUPOBAHUS
MaTEeMaTUYECKUX TEKCTOB.

Ananu3 naHHbiX. OCHOBHBIE 33/laud aHallM3a JIaHHBIX: IPOTHO3UPOBAHME,
KJaccu(ukanus, KiacTepusalus, aHaliu3 OTKIOHEeHUH. [locnenoBaTenbHOCTh peleHus
3a]]a4 aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX JIaHHBIX, OUMCTKA U OIICHKA KaueCTBa JIaHHBIX,
BBIOOp W/WIJIM TIOCTPOCHHE MOJENH, MPeoOpa30BaHUE NAaHHBIX, BU3YaTU3alMs JAHHBIX,
UHTEpHpeTauus pe3yiapTaToB. IIporpammHubie  cpeiacTBa U HMHTEPHET-CEPBUCHI
JUIsi 00paOOTKU W TpEe/CTaBleHUsT AaHHBIX. bonbmue manHple. MammHHOE O0yYeHHE.
Humennexmyanvuulii ananus OaHHUbIX.

AHanmu3 1aHHBIX C TOMOILBIO AIEKTPOHHBIX Ta0uLl. Bborunciienne cyMMBbl, CpeHETro
apumeTryeckoro, HaubOIbIIEro (HAMMEHBIIIET0) 3HAaUeHHsI Auana3oHa. Berumcienue
kod(pdunreHTa KoOppensuu JABYX psAAoB  AaHHBIX. [locTpoeHue cTosOUaThIX,
JUHENYaThIX U KpyroBeix nauarpamm. [loctpoenune rpadukoB ¢pynkuuii. [Togdop nunumn
TpeHAA, pEelIeHUE 3a7a4 POTHO3HUPOBAHU.

YuclieHHOE pelieHue ypaBHEHUH ¢ MOMOIIBIO oAdopa napamerpa. OntuMusaius
KaK T[IOMCK HAWIy4lllero pemieHusi B 3aJaHHbIX YychoBusix. lleneBas ¢yHkuus,
orpannyeHus. JlokanpHble U TI00aTbHBI MUHUMYMBI 1IefieBOM (pyHkuuu. Perienue
3aJlay ONTUMU3ALMHU C TOMOILBIO 3JIEKTPOHHBIX TaOJIHII.

11
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11 KUIIACC

Teopernueckue 0CHOBBI HHPOPMATHKH

Teopetnueckue mMOAXOABI K OICHKE KoJWdecTBa HWHGOpManuu. 3aKoH
anmutuBHOCTH HHpopMmarmu. Dopmyna Xaprim. HWabopmanus U BEpOSITHOCTD.
®opmyia lllennona.

AnroputMmsl cxatus naHHbiX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Aaroputmsl cxaTusi JaHHBIX C MOTEPSIMU. Y MEHbIIICHUE TTyOHHBI KOJUPOBAHUS
nsera. OcHOBHBIE UaeH anroputMmoB cxatust JPEG, MP3.

CkopocTe  mepenauu JAHHBIX. 3aBUCUMOCTh BPEMEHU nepenayn
0T MH(OPMALMOHHOTO 00bEMa NaHHBIX M XapaKTEPUCTUK KaHajla CBA3M. [IpuymHbI
BO3HMKHOBEHUS OIIMOOK MpH nepeaade JaHHbIX. Kosbl, mo3Bosstonie oOHapyKUBaTh U
UCIIPaBJIATh OIIMOKH, BO3HUKAIOIIME IMPHU Mepenaye AaHHbIX. PaccTossHue X3MMuUHTA.
Koauposanue ¢ noBropenrem 0utoB. Kojapl XaMMuHra.

Cucrembl. KomnoHeHTsl crucTeMbl M MX B3auMojencTBUEe. CHCTEMHBIM 3 QeKT.
VYnpasnenue kak HHPOpMAITMOHHBIN nporiecc. OOpaTHasi CBS3b.

Mopnenmn u wmogmenuposanue. lLlens monenupoBanus. COOTBETCTBHE MOJAEIN
MOJICIIUPYEMOMY OOBEKTY WM TIpoleccy, Lenau MopaenupoBanus. Ddopmanuzanus
MPUKJIAJAHBIX 3aa4.

[IpencraBieHue pe3ynbTaToB MOJAETUPOBAHUS B BHUJE, YIIOOHOM IJil BOCIIPHUSTHS
yesioBekoM. ['padudeckoe npeacTaBiIeHUE TaHHBIX (CXEMbl, TAOJIUIIbI, TPA(QUKH).

I'padsr. OcHoBHbIe IOHATHS. Buabl rpados. Onucanue rpadoB ¢ TOMOIIBI0 MATPHII
CMEXHOCTH, BECOBBIX MATPHL, CIIMCKOB CMEKHOCTH. PellleHne anropuTMUYeCKUX 3a1ad,
CBSI3aHHBIX C aHAIU30M TpadoB (MOCTPOEHUE ONTUMAIBHOTO MYyTH MEXAY BEpIIMHAMHU
rpada, ompeneseHUWE  KOJMYECTBA  PA3NIMYHBIX IMyTEeHd  MEXAy BepLIMHAMU
OPHEHTHPOBAHHOTO AI[MKJINYECKOro rpada).

HlepeBbs. bunapnoe paepeBo. JlepeBbss momcka. CrmocoObl 00xojma Jepesa.
[IpencraBnenne apuMETHIECKUX BRIPAKECHHUI B BUJIE JepeBa. J[UCKpETHBIE UTPHI IBYX
UTPOKOB ¢ MoHoU nHpopmanueit. [loctpoenue nepesa nepedbopa BApuaHTOB, ONUCAHKUE
CTpaTeTuu Urpbl B TAOJUYHON (opMe. BBIMIpHIIIHBIE U MPOUTPHILIHBIE MO3UIUU.
BbIurphlliHbie CTpaTeruu.

CpenctBa HMCKYCCTBEHHOro HHTesUiekTa. (CepBHCHI MAIIMHHOTO — IE€pEBOAA
U pacro3HaBaHus ycTHouM peun. KornutuBHbIe cepBuchl. MneHTudukanus v mMOUCK
n300pakeHnid, pacrno3HaBanue Jyuil. CamooOywaromuecs cUCTeMbl. MCKyCCTBEHHBIN
MHTEUVIEKT B KOMIBIOTEPHBIX Wrpax. Vcrnosb30BaHMe METOAOB HMCKYCCTBEHHOTO
UHTEJJIEKTa B OO0ydarommx cucremax. lcrnonb3oBaHHe METOJOB HMCKYCCTBEHHOTO
UHTEIJIeKTa B  pobororexuHuke. WHrepHer Bemed. IlepcnexkTuBbl  pa3BUTHS
KOMITBIOTEPHBIX HHTEJUIEKTyalIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI U IPOrPAMMUPOBAHHUE
Q®opmanuzanus NOHATUA anroputMma. MammHa TerOpuHra Kak yHHBEpCajbHas
Mozenb Beiunciaenui. Tesuc Yépua—Twropunra. Mawuna I[locma. Hopmanvhole
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anzopugmoel Maproea. Ancopummuuecku Hepaspeuwiumvle 3a0aqu. 3aoaia OCMAHO8A.
Hesozmooicnocmv asmomamuueckoti omaaoku npoepamm.

OneHka clI0)KHOCTH BhIYUCIICHH. Bpems paboThl 1 00bEM HCTIOIB3YEMON NTAMSITH,
MX 3aBUCUMOCTbH OT pa3Mepa UCXOJHBIX TaHHBIX. OlleHKa aCUMITOTUYECKOMN CI0KHOCTU
QITOPUTMOB. AJITOPUTMBI TIOJIMHOMHUAIBHOW CIIOKHOCTH. [lepebopHbIE anrOpUTMBI.
[IpuMepsbl pa3InyHbIX aITOPUTMOB PELLIEHUS OAHOW 3a1a4l, KOTOPbIE UMEIOT PA3JINYHYIO
CJIOKHOCTb.

[Torck MpOCTBIX YKCEN B 3aJJAHHOM JUAIA30HE C MOMOUIBI0 AITOPUTMA «PEHIETO
DpartocheHay.

MHoropa3psHbIe 11eJIble YKciia, 3a0a4u ITUHHONW apu(METUKH.

CrnoBapu (accouuMaTUBHBIE MAaCCUBBI, 0TOOpaxxeHus1). Xau-rabnuipl. [loctpoenue
an(aBUTHO-YACTOTHOTO CIIOBAPS JJI 33JJaHHOTO TEKCTA.

Ananuz mexcma na ecmecmeenHoM A3vike. Buvloenenue nocnedosamenvrhocmeii
no wiabnony. Peeynapuvie evipaxcenus. Yacmommuwiti ananus.

Crexu. AHaIW3 MNOPaBUIBHOCTH CKOOOYHOTO  BBIpaKEHHsS.  Brluncnenue
apu(PMETUUECKOTO BBIPAKEHNUS, 3alICAHHOTO B MOCT(HUKCHOUN opMe.

Ouepenn. Mcnionp30BaHKe OUEpEIN U1 BPEMEHHOTO XPAHEHHUSI TAaHHBIX.

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

Anroputmel  Ha Tpadax. IlocTpoeHne MUHUMAILHOTO OCTOBHOTO JepeBa
B3BCILICHHOTO CBSI3HOTO HEOpUEHTHUpOBaHHOTO rpada. Ob6xo0 ecpaga 6 2nyouny.
Ob6x00 epagha 6  wupuny. KomuuectBo  pasnuuHbIX — myTed  MEXIy
BEpPIIMHAMH OPUEHTUPOBAHHOTO alUKiInyeckoro rpada. AmnroputMm JIeHKCTpBHI.
Aneopumm Dnotioa—Yopwanna.

HepeBps. Peanmuszanms nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) naepeBbs. IlocTpoeHue nepeBa s 3aJaHHOrO  apU(PMETUUYECKOTO
BbIpaKEHUs. PekypcuBHBIE alropuTMbl oOxona jaepeBa. lMcmosb3oBaHUE CTEKa U
ouepenu s 00Xxoa AepeBna.

JluHaMU4ecKoe MPOrpaMMHUPOBAHUE KAK METOJI PEIICHHS 3a7ady C COXpaHEHUEM
MPOMEXKYTOUHBIX PpE3yJIbTAaTOB. 3aJayd, pelIaeMble C MOMOUIBIO JIHUHAMUYECKOTO
MPOTPAaMMHUPOBAHUS: BBIUUCICHUE PEKYPCUBHBIX (DYHKIMMA, TOACYET KOJIMYECTBA
BApUAHTOB, 3aJI1a4l ONTUMM3AIIUH.

[Tonsitue 00 OOBEKTHO-OPHEHTHPOBAHHOM  MporpaMMupoBaHuu. OOBEKTHI
u kmaccel. CBoiicTBa M MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIU3.
Pa3paboTka mnporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOIO  MOJAXOJA.
Wukancynsuus, HacaeA0BaHUe, MOTUMOPPU3M.

Cpensl  ObicTpodt  pa3paboTrku mporpamm. I[lpoexTupoBanue uHTEpdeiica
nosb3oBarens. Vcrnonb30BaHUE TOTOBBIX YHPABISEMBIX AJEMEHTOB Il MOCTPOEHUS
uHTepderica.

00630p s1361KOB TIporpammupoBanwms. [loHATHE 0 MapagurMax TPOrPaMMHUPOBAHMSL.
H3yuenue 6mopoco A3vika npocpamMmupos8aHusl.

13



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

NudopManuoHHbIE TEXHOJIOTHHA

DTanbl KOMITBIOTEPHO-MATEMAaTUYECKOTO MOJICJIMPOBAHUs: TMOCTAHOBKA 3a/Ja4H,
pa3paboTka MOJENH, TECTUPOBAHUE MOJICNH, KOMIIBIOTEPHBIM SKCIEPUMEHT, aHaIu3
pe3yJIbTATOB MOACITUPOBAHMUSI.

Jlvckperu3zanus pyu MaTeMaTHYeCKOM MOJICIMPOBAHUH HEMTPEPBIBHBIX MPOIIECCOB.
MoaenupoBanue JIBUKEHUS. MoaenupoBaHue OMOJIOTHYECKUX CHUCTEM.
MareMaTru4ecKkue MOJIEIN B 9KOHOMUKE. BhIUMCINTEIbHBIE SKCIEPUMEHTHI C MOJICIISIMHU.

O6paboTka pe3yJbTaToB IKCIIEpUMeHTa. MeTo HauMeHbINX KBajapaToB. OleHKa

YHUCJIOBBIX IMapaMeTPOB MOECIUPYEMBIX OOBEKTOB M MPOIIECCOB. BoccraHoBIeHHE
3aBUCUMOCTEM MO pe3yJIbTaTaM SKCIIEPUMEHTA.

BepostHOCTHBIE MOJIEIIH. Mertonpr Momnte-Kapio. Nmuranmonnoe
MozenupoBanue. CHUCTEMbl MAaCCOBOTO OOCITYKUBAHMUS.

Tabnuunsie (pensiiimoHHbIC) 0a3bl NaHHBIX. Tabmua — npejcTaBiIeHUE CBEICHUN
00 ogHOTHIHEIX 0OBekTaX. Ilome, 3ammch. Kirou tabnunpel. Pabora ¢ roTtoBoi 0a3oi
JAHHBIX. 3arnojgHeHue O0a3pl JaHHbIX. [louck, copTupoBka W GUIBTpALMS JTaHHBIX.
3anpockl Ha BBIOOPKY JAHHBIX. 3ampochkl € TapamMeTpamu. Beluuciasiemble Mojs
B 3aIIpOCax.

MHorotabiuunbie 0a3bl AaHHBIX. THIBI CBsI3ed Mexay TaOnuiaMy. BHemHwuit
kito4. [lenocTHoCTh 0a3bl TaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

OcHogHble npuHYyUNvl Hopmanuzayuu 6a3 Oanuwix. A3vik ynpasnenus oannvimu SQL.
Co3zoanue npocmuix 3anpocos Ha s3vike SQL Ha 6b100pK)y OaHHBIX U3 0OHOU MAOIUYbL.

Hepensyuonnvie 6azvl 0anHvlx. IKCnEpmHble CUCmeMmbl

Nutepuer-npuinoxenus. [lonstne o cepBepHOM M KIMEHTCKOW YACTAX CaMTa.
TexHOOorust «KJIMEHT — CEpBEpP», €€ TIOCTOMHCTBA U HemocTaTku. OcHOBHI si3bika HTML
u kackagubix Tadmmi ctuwien (CSS). Cuenapuun Ha sa3wike JavaScript. @opMbl Ha BeO-
CTpaHHUIIE.

Pazmenienue Be6-caiiToB. Ycimyra XoCcTHUHTA. 3arpy3ka (paiyioB Ha cailT.

BBon u300pakeHUH C HCMOJIB30BAHUEM PAa3IUYHBIX LHUQPPOBBIX YCTPOUCTB
(mudpoBeIX ¢oToanmapaToB M MHKPOCKOIOB, BHJIEOKAMEp, CKAHEPOB U APYTHX
yctpoiictB). ['paduueckuit pemaxrop. Paspemenme. KampupoBanue. VcmpapieHnue
nepcrnekTuBbl. [ ucrorpamma. Koppekius ypoBHeit, koppekius 1iseta. O0eciiBeunBaHne
IBETHBIX U300pakeHuit. Petymib. PaboTa ¢ o0nactamu. OUIbTpPHI.

MHorocnoliHple u300pakeHus. TekcToBele ciou. Macka cios. Kanambl.
Coxpanenue BbigeneHHONM ob6nactu. [loaroroBka wiuItOcTpauuii s BeO-CaMTOB.
AHUMHPOBaHHBIE N300paKEHUSI.

Bekropnass  rpaduka. IIpumutuBbl.  3MeHenwe  mopsaka — 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbie. @DopmaTbl BEKTOPHBIX
pucyHkoB. Vcnonb30Banre KOHTYpOB. BekTopu3aius pacTpoBbIX H300paXeHHI.

[IpyHIUNBI TTIOCTPOCHUS U PEAAKTUPOBAHUS TpEXMEpPHBbIX Mopenehd. CeTouHbie
Mojienud. Marepuansl. MoaenrpoBaHUe HCTOUHUKOB OCBellleHus1. KaMepbl. AU TUBHbBIE
texHonoruu (3D-npunTepsl). [loHsATHE O BUPTYaTbHOW PEATHbHOCTH U JOTOJHEHHOM
pEATbHOCTH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE CPE/IHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OTPAXalOT FOTOBHOCTh U CIIOCOOHOCTh OOYyYarOIIUXCs
PYKOBOJACTBOBaThCS ~ CHOPMHPOBAHHOM  BHYTPEHHEW  MO3UMLMENH  JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPWEHTAllU{, TIO3UTHUBHBIX BHYTPCHHUX YyOCKIEHUH,
COOTBETCTBYIOIIMX  TPAAULUOHHBIM  I[EHHOCTSM  POCCHUICKOIO oO1ecTna,
pacIIMPEHUE >KU3HEHHOI'O OIBITA U OIbITa JEATEIBHOCTH B IMPOLIECCE pealn3alnu
CpeACTBaMH  y4€OHOrO TMpEIMETa OCHOBHBIX  HANpaBICHUW  BOCIUTATEIIbHOU
JIESITETIbHOCTH.

1) rpaskaaHCKOro BOCTIMTAHMS

OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX TIPaB W OOS3aHHOCTEH, yBa)KCHHE 3aKOHA
U TIPaBOIOPSIKA, COOJIIOIEHNE OCHOBOIMOJATAIOIINX HOPM HMH(DOPMAIIMOHHOTO TpaBa
1 MHPOPMAITMOHHOU O€3011aCHOCTH;

TOTOBHOCTh  TNPOTHBOCTOATH  HMJCOJOTHH  OKCTPEMH3Ma,  HalMOHAIM3MA,
KCceHO(pOOMHM, IUCKPUMHHAIIMKM 1O  COIHMAIBHBIM,  PEIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) MaTPHOTHYECKOT0 BOCIIUTAHMS

IICHHOCTHOE OTHOIICHHUE K HCTOPUYCCKOMY HACJICAMIO, JOCTHKCHHSIM Poccun
B HayKe, MCKYCCTBE, TCXHOJOTHUSAX, NMOHMMAaHUC 3HAYCHUS MHPOPMATHKH KaK HAyKH
B )KM3HU COBPEMEHHOT'O OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:
CcOPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHMS, OJTUYECKOTO  IOBEACHUS;
CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTUPYACH HAa MOPAJIIBHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B CETH
WNurepHer;

4) 3cTeTHYEeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHUE K MHPY, BKIOYAss SCTETUKY HAyYHOTO U TEXHHUYECKOTO
TBOPYECTBA,;

CMOCOOHOCTh BOCIPHHMMATH PA3JMYHBIC BHJIbI HMCKYCCTBA, B TOM YHCJE
OCHOBAHHOTO Ha MCIOJIb30BaHUH HH(POPMAIIMOHHBIX TEXHOJOTHIA;

5) ¢pu3nyeckoro BOCHUTAHUS:

Cc(OPMHUPOBAHHOCTH 370POBOTO W 0€30MacHOro o0pasza >KU3HHU, OTBETCTBEHHOTO
OTHOIIICHHUS K CBOEMY 3/I0POBbIO, B TOM YHCJIEC 3a CUET COONIOJICHUS TpeOOBaHMIA
0e30IMacHOM AKCIUTyaTallid CPEACTB HH(POPMAIIMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTUH;
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6) TPy10BOr0 BOCIIMTAHUA:

TOTOBHOCTh K aKTHUBHOW JIEATEIILHOCTH TEXHOJOTMYECKOH M  COLMAIBHOM
HANpPaBIEHHOCTH, CIOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATh U CaMOCTOSTEIBHO
BBITOJIHATH TaKyIO ACSITEIbHOCTD;

uHTEpec K  cepaM  MpoPecCHOHANBHONW  JEATENbHOCTH,  CBA3AHHBIM
c uH(pOPMATUKOH, MPOrpaMMUPOBAHHEM U HWH(GOPMALMOHHBIMU TEXHOJOTHUSIMHU,
OCHOBAaHHBIMH Ha JOCTIDKEHHSX HayKd HWHGOPMATHKH W HAyYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBI  BbIOOp  Oyaymiedt  mpodeccuu
Y pealn30BbIBATh COOCTBEHHBIE KU3HEHHBIC TIIaHBI,

TOTOBHOCTB M CITOCOOHOCTh K 00Opa30BaHUIO U CAMOOOPA30BAaHUIO HA MPOTSKEHUU
BCEM KU3HU,

7) IKOJIOrH4eCcKOro BOCIIMTAHHA:

OCO3HaHHME TJI00AJTBLHOI0 XapaKTepa IKOJIOTHUECKUX MPOOJIeM U IyTel UX pelieHus,
B TOM 4YHCI€ ¢ YyYETOM BO3MOXKHOCTEH HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH;

8) MeHHOCTH HAYYHOT0 MMO3HAHUSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH, JOCTIKEHUSM HAYyYHO-TEXHUYECKOTO MpOrpecca M OOIIEeCTBEHHOU
MPAKTUKH, 33 CYET MOHUMAHUS POJIM MH(POPMAITMOHHBIX PECYpPCOB, HHOOPMAITMOHHBIX
MPOIIECCOB M MH(DOPMAITMOHHBIX TEXHOJIOTHI B YCIOBUAX HU(PPOBON TpaHCchHOpMaIuu
MHOTHX cep KU3HU COBPEMEHHOT0 00I11eCTBa;

OCO3HaHWE IIEHHOCTH HAYYHOW JESITCIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M MCCIIEIOBATENBCKYIO ACITEIHHOCTh UHINBUIYAIBHO U B TPYIIIIE.

9) s MOMOHAJIBLHBII HHTEJJIEKT, MPEANOIararo It c(hOpMHUPOBAHHOCT:

CaMOPETyJIMPOBaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CTIOCOOHOCTh aJaTUPOBATHCS K AMOIIMOHATIBLHBIM
W3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBALMM, BKIKOYAKOUIEH CTPEMIICHUE K JOCTHKCHUIO LIEIU
U yCIEeXy, ONTUMH3M, WHULIHUATUBHOCTb, YMEHHE JIEMCTBOBAThb, HCXOJd M3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHMMATh HOMOIIMOHAILHOE COCTOSHHE
JIPYTHUX, VYYUTHIBATH €0 TPU OCYIIECTBICHUA KOMMYHHUKAIIUH, CIIOCOOHOCTh
K COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

METAINIPEIMETHBIE PE3YJIBTATbHI

B pesynbrare n3ydennsi nHOOPMATHKHA HA YPOBHE CPEIHETO OOIIero o0pa3oBaHus
y oOyugaromerocss 0yayT chopMHPOBaHBI METANPEAMETHBIC PE3yJIbTAThI, OTPAKCHHBIS
B YHUBEPCAJIbHBIX y4EOHBIX NEHCTBHSIX, @ UMCHHO — IMO3HABATEIbHBIC YHUBEPCAIbHBIC
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yuyeOHble JIeHCTBUSA, KOMMYHHUKAaTHBHBIC YHUBEpCAJIbHbIE Y4eOHblE JEHCTBHUA,
PEryJISTUBHBIE YHUBEPCAIbHBIE yUeOHBIE IEHCTBHSI, COBMECTHASI IESITEIIBHOCTb.

Ilo3HaBaTebHbIe YHUBEPCAJbHbIE Y4eOHbIe AeilCTBHUSA
ba3oBble JJoruueckue aeiicTBHA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEeMy, paccCMaTpuBaTh
€€ BCECTOPOHHE;

YCTAHABIIMBATh CYLIECTBEHHBIM NPU3HAK WJIM OCHOBAaHWUS JJIsi CpPAaBHEHHS,
KJ1accuuKaIy U 0000IICHHUS;

ONPEACIATD 1EU ACATEIBHOCTH, 3a/1aBaTh MAPAMETPHI U KPUTEPUU UX TIOCTUKECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSIX;

pa3pabarpiBaTh IUTAH peEIICHHS TpoOJeMbl C YYETOM aHaIM3a HMEIOUTUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUATIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCIEACTBUM JESITEILHOCTH;

KOOPJAMHUPOBATh U BBITMIOJHATE PAabOTy B YCJIOBHSAX peaTbHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBble ucciieoBare/ibCKue 1eiCTBUA:

BJIQJIETh HABBIKAMHM Y4Y€OHO-HCCIEOBATENIbCKOM M TPOEKTHOM J1€ATEeIbHOCTH,
HaBbIKaMU pa3pelIeHus: IpodiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY
MOMCKY METOAOB PEIICHMs] MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3JInYHbIX METOJ0OB
NIO3HAaHWS;

OCYLIECTBJIATH PA3JIMYHBIE BUABI IESITEIIBHOCTH 110 NOJYYEHHIO HOBOTO 3HaHUS, €T0
UHTEPIIpEeTaluY, IPeoOpa30BaHUIO U IPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CUTYalUsX,
B TOM YHCJI€ TIPHU CO3/IaHUU YYE€OHBIX U COI[UATBHBIX MPOEKTOB;

(GopMupoBaTh Hay4yHBIH THUI MBIIUICHUS, BIIAJETh HAy4YHOH TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MOHATUSAMU U METOAAMMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIbHOMN IEATETbHOCTH
Y )KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh IPUYMHHO-CJICICTBEHHBIE CBS3U U aKTyaJM3UpPOBaTh 3a7a4y, BBIABUTATh
TUNOTE3y €€ pelIeHus, HAXOAUTh apIyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUHN PELLICHMUS;

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

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, OLIEHUBAaTh IPUOOPETEHHBIM  OIIBIT;

OCYIIECTBIISTH LieJICHANPABICHHBIN MMOUCK MEPEHOCA CPEACTB M CIOCOOOB 1EUCTBUS
B IPO()ECCUOHAIBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHUS B II03HABATEIbHYIO M IMPAKTUUYECKYH0 O0O0JacTH
KU3HEIESATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;
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BBIABUT'aTb HOBBIC UACH, IIPCJIaraTb OpUrniHAJIbHBIC ITIOAXOAbI U PCIICHUA, CTABHUTDH
HpO6JIeMBI " 3a1a4M, OO0ITYCKArOIHEC aJIbTCPHATHUBHBIC PCIHICHUA.

Pa6ora ¢ unpopmanueii:

BJIQJICTh HABBIKAMH TIONyYCeHHS WH(POPMAIMKM W3 HWCTOYHWKOB pPa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBIISATh TOWCK, aHAJIN3, CHCTEMATH3aIlUI0 M HWHTEPIPETALIHUIO
nH(OpPMAITUHU Pa3TNYHBIX BHIOB U (HOPM MPECTABICHUS;

co3daBaTh TEKCTHI B Pa3JIMYHBIX (popMaTax ¢ y4ETOM Ha3HAYCHHUS MHGOpPMAIHH
U [IETIEBOM ayIUTOPHH, BEIOUpAsi ONTUMATIBHYIO (JOpMY MPEICTABICHHS U BU3YAITH3aIINN;

OIICHWBATh JIOCTOBEPHOCTh, JICTHTUMHOCTh WH(MOpPMAIuu, €€ COOTBETCTBHE
MIPABOBBIM U MOPAJIbHO-ITHYCCKUM HOPMaM;

UCIIOJIb30BaTh CpeICcTBA MH(OOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHIMA
B PCIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX ¥  OpPTraHMU3AIlMOHHBIX 3a/Jad
c coOmofeHueM TpeOOBaHUM HSProHOMHUKH, TEXHHKUW O€30MacHOCTH, TUTUEHBI,
pecypcocOepeKeHHs, IPAaBOBBIX M OJTHYECKUX HOPM, HOPM HH(POpMAIMOHHOM
0e30macHOCTH;

BJIaJIeTh HABBIKAMHU PACIlO3HABaHUS W 3alIUThl MHMOpMaNuM, MHHOPMAIIMOHHON
0€30MMacHOCTH JINYHOCTH.

KoMMyHUKaTHBHBIE YHUBeEpPCAJbHbIEe y4eOHbIe NeHCTBHUS
OO0menue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCEX Cepax KU3HU;

pacrno3HaBaThb HeBepOaJibHble CpeAcTBa  OOILEHUs, IIOHMMaTh 3HAa4YCHHE
COLIMAJIBHBIX 3HAKOB, PACMIO3HABATH MPEANOCHUTKH KOH(PIUKTHBIX CUTYallui U CMATYaTh
KOH(DJIUKTBI;

BJIAJAECTh  Pa3IU4YHBIMU criocobamu oOmieHUsT M B3aUMOJICHCTBUA,
apryMEHTUPOBAHHO BECTU JUAJIOT, YMETh CMST4aTh KOH(M)JIUKTHBIE CUTYalINH;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAA 1eATEJIbLHOCTD:

[IOHMMAaTh M MCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW W HWHAWUBHUIYAJIBHOU
paboThI;

BBHIOMPATHh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUM C y4éTOM OOIIUX UHTEPECOB
1 BO3MOKHOCTEH Ka)KJI0ro YjieHa KOJJICKTHUBA;

NPUHUMATh LIEJIM COBMECTHOM JIESTEIIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUS 10 UX JTOCTHKEHUIO: COCTABJIATH IIJIaH ACHCTBUM, PACIIPEIEIIATH POJIU C YUETOM
MHEHHUI y4aCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KA4E€CTBO CBOETO BKJIAJia M KaXIOTO YYaCTHHKA KOMAHJIbI B OOIIHIA
pe3yJbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE€ MPOEKThI, OIEHUBAaTh MJEU C T[O3UMLUMM HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;
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OCYHICCTBIIATH ITIO3BUTHBHOC CTPATCTUYICCKOC ITOBCACHUC B PA3JIMYHBIX CUTYAUAX,
MMPOABJIATH TBOPUCCTBO U B006pa)KeHI/IC, OBITh WHHUIIMAaTUBHBIM.

PerynsitTuBHble yHMBepCaJbHbIe yY4eOHbIC eHCTBUA
Camoopranusanms:

CaMOCTOSATENIBHO  OCYILECTBIIATh  ITO3HABATEIIBHYIO JEATEIbHOCTb, BBIABIATH
npo0JyieMbl, CTaBUTb U (POPMYIHpPOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMN
NEATEIbHOCTH U JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PELICHUS MPOOJIEMbl C YUETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEANTOYTESHUH;

JABATh OLICHKY HOBBIM CUTYaILIUsIM;

pacIMpATh PAMKH Y4E€OHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTEHHI;

JieNaTh OCO3HAHHBIM BBIOOp, apryMeHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
34 pEILICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO HNIMPOKOW 3PYIULMU B Pa3HbIX
0o0NacTsAX 3HAHUM, IOCTOSHHO IMOBBINIATh CBOW 0OpA30BATENBHBIA M KYJIbTYpPHBII
YPOBEHB.

CaMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJa/IeTh HaBbIKAMH I103HABATEIBHOW pe(IIEKCHUM KaK OCO3HAHHs COBEPILAEMbIX
JEWCTBUN U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, MCIOJIb30BAThH
npuemMbl pedIEeKCUH ISl OLICHKU CUTYAaIlMH, BBIOOpA BEPHOTO PEILICHNUS;

OLICHUBAThb PUCKM M CBOEBPEMEHHO IIPUHUMMATh PEIICHUSA II0 UX CHUKEHMIO;

IIPUHUMATh MOTUBBI H ApTYMEHTHI APYTUX ITPU AHAIA3E PE3YIBTATOB IEATENBHOCTH.

IHpunstus ceds1 u APpyrux:
MPUHUMATH Ce0s1, MOHMMAasi CBOM HEIOCTATKU U JOCTOMHCTBA;
[IPUHUMATh MOTUBBI U APTYMEHTBI APYTUX [PU aHAIIA3E PE3YJIbTATOB IS TEIbHOCTH,
MPU3HABAaTh CBOE MPABO M MPABO APYTUX HA OIMINOKY;
pa3BUBaTh CIOCOOHOCTH MIOHUMATh MUP C MO3UIIMU APYTOTO YEJIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B npouecce uzyuenus kypca uHpopMatuku yriyonéunoro ypoHs B 10 kiacce
oOy4aromuMucs OyayT JOCTUTHYTHI CIEAYIOUINE TPeIMETHBIE PE3yIbTaThl:

BJIaJICHHE TIPEACTABICHUSIMU O POJIM MH(GOPMAIIMK U CBA3aHHBIX C HEW MPOLIECCOB
B IpUpOJIe, TEXHUKE U OOIIECTBE, MOHATUAMHU «UHGPOpPMAIUL), «HHPOPMAIIMOHHBIHN
IPOLIECCH, «CUCTEMA», «KOMIIOHEHTHI CHUCTEMBD», «CHUCTEMHBIA 3(PPexT,
«H(OpMALIMOHHAS CUCTEMAY, KCUCTEMA YIIPABIICHUSY,;

BJIa/ICHHE METOJaMH MoucKa HpopMaluu B cetu MHTepHeT, yMeHne KPUTUYECKU
OLIEHMBATh WH(POPMAIIHIO, TOTYYSHHYIO U3 ceTu MHTepHeT;
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YMEHHE XapaKTepU30BaTh OOJBIINE JaHHBIE, TPUBOIUTH IPUMEPBI HCTOUHUKOB UX
NOJIYYEHHUS] W HANPABIEHUS MCIOJb30BaHUS, YMEHHUE KIIACCU(DPHUIIMPOBATH OCHOBHBIE
3aJauM aHajdu3a JaHHbIX (IPOTHO3UPOBAHUE, KIacCU(PUKAIM, KIacTepU3alus, aHaIu3
OTKJIOHEHMI), IOHUMATh MOCIEA0BATEIBHOCTh PEILICHUS 33aJa4 aHaju3a JaHHbBIX: cOOp
NEPBUYHBIX JAHHBIX, OYHUCTKA U OICHKA KaueCcTBa JAHHBIX, BEIOOP W/WIIM MOCTPOCHHE
MOJenH, TIpeoOpa3oBaHME JIaHHBIX, BU3yalIM3alUsl JAaHHBIX, HHTEpIpEeTaLys
pE3yNbTATOB;

MOHMMAaHUE OCHOBHBIX TPUHIMIOB YCTPOWCTBA U  (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHJCHUUN pa3BUTUSA
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HABBIKAMU PA0OTHI C ONEPAlMOHHBIMA CUCTEMAMHU, OCHOBHBIMHU BHJIAMH
OpOrpaMMHOr0 oOecriedeHusl JJisi pelleHus Y4YeOHbIX 3ajad MO0 BBIOpAaHHOM
CHeUann3aluu;

HaJM4Ke MPEACTABICHUIA O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHUPE,
0 0a30BBIX MPUHIMUIIAX OpraHU3alMi M (YHKIHMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 0o0LIMX MPUHLHKIIAX pa3pabOTKU U (HYHKIUOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

HOHMMaHuEe yrpo3 MH(OPMALMOHHONW 0€30MacCHOCTH, HCIHOJb30BaHUE METO/IOB
U CPEACTB TMPOTHUBOACHCTBUS HJTHUM Yyrpo3aMm, COOJIOJICHUE Mep Oe30MacHOCTH,
IPENOTBpAlIAlONIMX  HE3aKOHHOE  paclpOCTPAHEHHWE  MEPCOHAIBHBIX  JTAHHBIX,
coOmtoieHne TpeOOBaHMA  TEXHUKH O€30MaCHOCTM W THUTHMEHbl Npu padore
C KOMIIBIOTEpaMH W JIPYTMMH KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS, MOHUMaHHE
IIPABOBBIX OCHOB MCIIOJb30BaHUS KOMIIBIOTEPHBIX NMpOrpamMm, 0a3 JaHHBIX U pabOThI
B cetu MHTEpHET;

NOHMMAaHUE OCHOBHBIX MPHUHLMIIOB JUCKPETH3alMU  Pa3jIMYHbIX  BUJOB
uH(pOpMaIu, YMEHHE ONPEAENIATh HHPOPMALIMOHHBINA 00BEM TEKCTOBBIX, Ipad)UuECKUX
Y 3BYKOBBIX JaHHBIX IPH 33JaHHBIX NapamMeTpax AUCKPETU3ALNH, YMEHUE ONPEIEIATh
CPEHIOI0 CKOPOCTh Iepelaud JaHHBIX, OLEHUBATh HM3MEHEHHE BPEMEHU IEepeaaydn
IPU U3MEHEHUHU MH(DOPMAITMOHHOTO 00BbEMA TAHHBIX U XapaKTEePUCTUK KaHaja CBSI3H;

YMEHHUE UCIIOJIb30BaTh IIPU PEILIEHNH 3a/1a4 CBOMCTBA MMO3UIIMOHHOM 3aIliCH YUCE,
JIrOpUTMa MOCTPOCHHUS 3aITMCH YUCIIA B TO3UIMOHHOW CUCTEME CUUCIICHUS C 3aJJaHHBIM
OCHOBAHMEM M TIOCTPOEHHUSI YHCIa IO CTPOKE, COJEpKalled 3amuch 3TOr0 4Hcia
B NO3UWLMOHHOW CHCTEME CYHMCIICHHMS C 3aJlaHHBIM OCHOBAHHMEM, YMEHHUE BBINOJHSATH
apu(pMeTHYecKre Onepaluy B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHE BBINMOIHITHh MpeoOpa3oBaHus JOTMUECKUX BBIPAKEHUH, UCTIOIb3YsI 3aKOHBI
anreOppl JIOTUKU, YMEHHE CTPOUTH JIOTMYECKOE BBIpAXKEHHE B JAU3BIOHKTUBHOM
U KOHBIOHKTUBHOM HOpMajbHBIX (opmMax MO 3aJaHHON TabJIMLEe WCTUHHOCTH,
UCCIIEIOBATh 00JIaCTh NCTUHHOCTHU BBICKA3bIBAHUS, COJEPKAIIETO epEMEHHbBIE, PellaTh
HECJIOKHBIE JIOTHYECKUE YPABHEHUS U CUCTEMbI YPABHEHUI;

IOHMMaHue 0a30BbIX AITOPUTMOB 00PaOOTKH YKCIOBOM U TEKCTOBOM MH(popManuu
(3amuch 4Kcel B MO3UIMOHHON CHCTEME CUUCIICHHMSI, HAXOKIEHUE BCEX MPOCTBIX YHCET
B 3a/IaHHOM JlMaIia3oHe, 00paboTKa MHOTOPa3psIHBIX LEJIbIX YUCEI, AaHAJIN3 CUMBOJIBHBIX
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CTPOK U JPYTUX), aITOPUTMOB MOUCKA U COPTHUPOBKH, YMEHUE OMPEIEIATh CIOKHOCTD
U3yd4aeMbIX B Kypce Oa30BBIX alTOPUTMOB (CyMMHPOBAHHE 3JIEMEHTOB MAaCCHUBa,
COPTUPOBKAa MAacCHBa, MEpPEeOOpPHBbIE ATOPUTMBI, JBOUYHBIM TMOUCK) U TMPUBOIUTH
MIPUMEPBI HECKOJIBKUX aJITOPUTMOB PAa3HOM CIOKHOCTH JIJISl PELIEHUSI OJHOM 3a/1auu;

BJIaJICHHE YHUBEPCAILHBIM SI3IKOM ITPOTPaMMHUPOBaHUS BRICOKOTO YpoBHs (Python,
Java, C++, C#), npencraBieHusMH 0 0a30BbIX THMAaX JAHHBIX U CTPYKTypax JaHHBIX,
YMEHHUE UCIOJIb30BaTh OCHOBHBIE YIPABISAIOIINE KOHCTPYKIUU, YMEHHE OCYILECTBIIATh
aHaJIM3 TMPEUIOKEHHON MPOrpaMMBbl: ONPENENATh PE3yJbTaThl pabOThl MPOrpPaMMBbI
IpU 33JaHHBIX HUCXOJHBIX JIaHHBIX, OMNPEACNSATh, MPU KAKUX HCXOJHBIX JIaHHBIX
BO3MOYKHO TOJYYEHUE YKA3aHHBIX pPE3yJbTaTOB, BBISABISATH JaHHbIC, KOTOPHIE MOTYT
OpUBECTH K owmuOKke B paboTre mnporpaMmsbl, (GOPMYJIHPOBATh MPENTIOKEHUS
M0 YJIYYIIEHUIO TPOTPaMMHOT0 KO/a;

YMEHUE  CO3/1aBaThb  CTPYKTYpUPOBAaHHBIE  TEKCTOBbIE  JIOKYMEHTbl U
JEMOHCTPALIMOHHBIE MaTEpHAJIbl C HCIOJIb30BAHMEM BO3MOXKHOCTEH COBPEMEHHBIX
IIPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB,;

YMEHHUE HCIOIb30BaTh AJIEKTPOHHBIE TAaONMIBI JJIS aHanuu3a, MpPeACTaBICHUS
U 00pabOTKM NaHHBIX (BKJIKOYAsl BBIYMCIECHUE CYMMBI, CPEIHEro apu(pmMeTuyeckoro,
HanOOJIBLIEr0 U HAMMEHBUIETO 3HAYEHUH, PEIICHNE YPAaBHEHH, BBIOOp ONTHUMAIBHOIO
pelieHus1, moa00p JIMHUM TPEHAA, pEUIEHUE 3a7a4 MPOTHO3UPOBAHHUS ).

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

YMEHUE CTPOUTh HEPABHOMEpPHbIE  KOAbL, JOMYCKAIOUIME  OJHO3HAYHOE
JIEKOIUPOBaHUE COOOIICHUN (IpePUKCHBIE KObl), MCIOIb30BaTh MPOCTEUIINE KOJBI,
KOTOpBIE€ MO3BOJSIOT OOHAPYKMUBAThb M MCHPABIATH OLIMOKU MpH NEepeavye JaHHBIX,
CTPOUTH KOJI, OOECNEeUMBAIONIMil HAUMEHBIIYI0 BO3MOXHYIO CpPEIHIOI JUIUHY
COOOILIEHUS TIPU U3BECTHOM YAaCTOTE CUMBOJIOB, OSICHATh NPUHLHUIIBI PA0OTHI MPOCTHIX
QITOPUTMOB CXKATHUS JAHHBIX;

yMEHHE pellaTh aIrOPUTMUYECKHUE 3a7a4i, CBA3aHHbIE ¢ aHAIU30M rpadoB (3a1a4u
MOCTPOCHHUS ONTUMAJIBHOTO MTyTH MEXy BEepIIMHAMU rpada, OnpeesieHus: KOJTUYeCTBa
pa3IMYHBIX TyTeW MEXIy BEpUIMHAMU OPUEHTUPOBAHHOTO AlMKIMYECKOro rpada),
YMEHUE UCNOJB30BATh JE€PEBbS ITPU AHAIN3€E U IOCTPOEHUH KOJIOB U JIJIS IIPEICTABIICHUS
apu(pMETUYECKUX BBIPAKEHUH, MPU PEUICHUH 337a4 MOMCKAa U COPTHUPOBKH, YMEHUE
CTPOUTH JE€PEBO WUIPhl MO 33JaHHOMY aJITOPUTMYy, pa3padaThiBaTb U OOOCHOBBIBATh
BBIMTPBIIIHYIO CTPATErNIO UTPHI;

yMEHHUE pa3padaThiBaTh U PEAIM30BbIBATH B BUJE MPOTPaMM 0Aa30BbI€ aJITOPUTMBI,
YMEHUE UCNOJb30BATh B IPOrpaMMax JAHHbIE PA3JIMYHBIX TUIIOB C yYETOM OrpaHUYECHHMA
Ha JMana3oH MX BO3MOJKHBIX 3HAUYE€HHM, MPUMEHSATH MPHU PELIEHUU 3334 CTPYKTYpPbI
JaHHBIX (CIMCKH, CII0BApH, CTEKU, OYEPEH, IEPEBbA), UCIIOJIB30BATH OA30BBIE ONIEPALUU
CO CTPYKTYpaMU JIaHHBIX, IPUMEHATh CTAaHIaPTHBIE U COOCTBEHHBIE MOANIPOTPAMMBI JIJIs
00paOOTKM YMCIOBBIX JaHHBIX U CUMBOJIBHBIX CTPOK, MCIIOJIb30BaTh MpHU pa3paboTke
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nporpaMMm  OMOJIMOTEKH MOANPOrpaMM, 3HATh (DYHKIIMOHAJIBHBIE BO3MOXKHOCTHU
WHCTPYMCHTAJILHBIX CPEACTB Cpeabl pa3pabOTKH, YMEHHE WCIOJIb30BaTh CPEACTBA
OTNAJKA TporpaMM B cpele MpOrpaMMHpPOBAaHUSA, YMEHHUE JIOKYMEHTHUPOBAaTh
IPOTPaMMBl;

yYMEHHE CO3/1aBaTh BEO-CTPAHUIIBI,

BJIaJICHUE OCHOBHBIMH CBEJCHUSMU O 0a3axX NaHHBIX, UX CTPYKType, CPEIACTBax
CO3/IaHUsI U pabOThl C HUMH, YMEHHUE HCIIOJIH30BaTh TaOJIWYHBIC (PEIISIIIUOHHBIC) 0a3bl
JAHHBIX (COCTaBIISATH 3ampochl B 0a3ax JTaHHBIX, BBITIOJHATH COPTUPOBKY M ITOUCK
3amucel B 0a3e JaHHBIX, HAMOJHATH pa3pa0OTaHHYI0 0a3zy JaHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHUYCCKUE MOJEIN I aHaJIn3a
O0OBEKTOB U TMPOIIECCOB: (OPMYIHPOBATH 1€ MOJCIMPOBAHUS, BBIMOJIHATH aHAU3
PE3yNbTAaTOB, MOJYYCHHBIX B XOJI€ MOJICTUPOBAHMS, OIICHHBATH COOTBETCTBUE MOJCIH
MOJICIUPYEMOMY OOBEKTY WM IPOIIECCY, MPEACTABISATh PE3yJbTaThl MOACIUPOBAHUS
B HaIJISIIHOM BHJIE;

yMeHUe OpraHU30BHIBATH JMIHOE UH(OPMAITMOHHOE POCTPAHCTBO
C HCIOJB30BAaHUEM PA3JIMYHBIX CPEACTB UU(MPPOBBIX TEXHOJOTUH, IMOHUMaHUE
BO3MOXKHOCTEH  IHM(PPOBBIX  CEPBUCOB  TOCYMAPCTBEHHBIX  yCIyT,  IH(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHUMAaHUE OCHOBHBIX MPHUHIIUIIOB padOThl, BO3MOKHOCTEH U OTrpaHUYCHUS
MIPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJUICKTA B PA3IMYHBIX 00J1aCTIX, HATHMYNC
MPEACTABICHUM O Kpyre peniaeMbIX 3a7ad MallmHHOro oOydeHus (pacro3HaBaHUA,
KJaccupUKalMd W MNPOTHO3UPOBAHMS) HAIMYMUE TMPEACTABICHUM 00 MCIOJIb30BAHUU
UH(OPMAITMOHHBIX TEXHOJIOTHI B pa3IMYHBIX TPOPECCHOHABHBIX cepax.
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10 KJIACC
HaumenoBaunue
Ne KommuecTBo OCHOBHBIE BUIBI 1€IATENIHHOCTHA
pa3/iesioB U TEM [IporpammHoOe conepkanue
n/m 4acoB oOyJaronuxcs

y4eOHOTro IIpeIMeTa

Pa3znen 1. lHudponasi rpaMoTHOCTH

1.1 | Kommnbrotep —
YHUBEPCAIBHOE
YCTPOUCTBO 00paOOTKH

TAHHBIX

6

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

[TpuHIMIIBI pA0OTHI KOMIIBLIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢dbon Heiimana. 'apsapockas
apxumexkmypa. ABTOMaTH4YECKOE

BBIIIOJIHCHUEC IIPOrpaMMBI ITPOICCCOPOM.

OnepaTtuBHas1, MOCTOSIHHAS U
JoJIroBpeMeHHast mamsitb. O6MeH
JAHHBIMH C TIOMOIIBIO IIIHH.
KoHTpomiepbl BHEIIHUX YCTPONCTB.
IIpssMo# 1OCTYI K aMSITH.
OCHOBHBIE TEHAECHIUU Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHM.

AHaJIN3UPOBATH YCIIOBHS
MCIIOJIb30BaHUs KOMIIBIOTEPA U IPYTHUX
JIOCTYITHBIX KOMITOHEHTOB ITU(POBOTO
OKPY>KEHUS C TOUKHU 3pEeHUS TpeOOBaHUI
TEXHUKHU O€30MaCHOCTU U TUTHECHBI.
OnuceIBaTh COCTaBHBIE YaCTH

Y TIPUHLUIBI pA0OTHl KOMIIBIOTEPOB,
MOOMIIBHBIX YCTPOMCTB, KOMITBIOTEPHBIX
CHCTEM.

XapakTepu30BaTh KOMIIBIOTEPHI Pa3HBIX
ITOKOJICHUH.

Uckats B cetu UHTEpHET HHDOpMAITHIO
00 OTEUECTBEHHBIX CICINAINCTAaX,
BHECIIMX BKJIAJ] B PA3BUTHE
BBIYUCIIUTEILHON TEXHUKH.

[IpuBOIUTH IPpUMEDHI,

! Kypcusom B conepkaHum TeMaTHHECKOTO [IAHAPOBAHHS BRIIEIACTCS MATEPHaI, KOTOPBII HE SBISETCS 00S3aTe/bHBIM TIPH H3yYCHHH I HE BXOAUT B COICPIKAHIE MPOMEKYTOIHON HITH

HUTOrOBOM aTTeCTalluu 10 NPEAMETY.
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[TapannenbHple BEIYUCICHUS.
MHoOronpoueccopHbI€ CHCTEMBI.
Cynepkomnbrorepsl. Pactipeienénnsie
BBIUHCIIUTENbHBIE CUCTEMBI U 00paboTKa
0OJIbIINX AaHHBIX. MOOUIBHEIE

U pOBbIE YCTPONUCTBA U UX POJIb

B KOMMYHHUKALUAX. BcTpoeHHbIe
KOMIIBIOTEPBI. MUKPOKOHTPOJIIIEPHI.

Po6oTr3upoBaHHbIE TPOU3BOICTBA

NOATBEPKAAIOIINE TEHACHIINH PA3BUTHSA
BBIYMCIIUTEIbHON TEXHUKH.

[ToACHATPH CYIIHOCTH apaIeIbHBIX
BbIuMcCIeHUU. [IpuBoIUTh MpUMEPHI
3a/1a4, JUIsl peIIeHUs] KOTOPBIX
IIPUMEHSIOTCS CYIIEPKOMITBIOTEPHBIE
TE€XHOJIOTUHU WM TEXHOJIOTUU
pacnpeaeaEHHbIX BBIYUCICHUMN.
XapakTepu3oBaTh pOOOTU3UPOBAHHBIE
IPOM3BOCTBA, MOOUJIbHBIE LIU(POBHIE
YCTPOMCTBA ¥ UX POJIb B KOMMYHUKALIMAX

1.2

[IporpammuOE
obecrnieueHue

[IporpammHuoe obecrieueHme
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl mporpaMMHOro
oOecrieueHus U uX Ha3HAYEHUE.
Oco0eHHOCTH TTPOTrPAMMHOTO
oOecrieyeHust MOOUIIbHBIX YCTPOMCTB.
[TapannenbHOE MPOTrPaMMHUPOBAHUE.
CucreMHO€E porpaMMHOE 0OecTieueHue.
OnepallMOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeps! ycrpouicTB. MHCTausinus

U JICUHCTAIUISALUS IPOTrPAMMHOTO
oOecrieueHusl.

daitnoBbie cucteMsbl. [IpuHIUIIBI
pa3MelleHus U UMeHOBaHuA (aiiyioB

B 1oaTOBpeMeHHOM nmamsiTu. [11a0moHb!
JUTSL OMICAHUS Tpyn (HaisioB.

PaGotath ¢ rpadpuueckum unTepdeiicom
onepaunoHHo# cuctemsl (OC),
CTaHIAPTHBIMU M CITy>KEOHBIMU
MPWIOKEHUSAMU, (PATOBEIMHU
MEHEKEPAMHU.

COOTHOCHUTBH BHIbI TUIICH3UH

Ha HUCI0JIb30BaHUE MPOTPAMMHOI0
obecrieueHus 1 MopsIIOK €ro
WCTIONIb30BaHUS ¥ PACIIPOCTPAHCHUS.
[TpuBOIUTE MPUMEPHI TPOITPUETAPHOTO
¥ CBOOOJHOTO TPOTPaMMHOTO
obecrieueHus, MpeTHa3HAYCHHOTO

JUTS PEIICHUsT OJTHUX U TEX XKe 3a7ad.
Ha3zbiBaTh OCHOBHBIE TPAaBOHAPYILICHUS,
UMEIOIINE MECTO B 00JIACTH
UCIIOJIb30BaHUS POTPAMMHOIO
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3akoHOIaTEILCTBO Poccuiickoi
®depnepanuu B 001aCTH IPOTPAMMHOTO
obecnieueHus. JluieHsnpoBanue
MPOTrPaMMHOTr0 00ecTieueHus U
1udpoBeIX pecypcoB. [IponpuerapHoe u
CBOOO/THOE MPOTrpaMMHOE OOecIIeUeHHe.
Kommepueckoe 1 HeKOMMEpPYECKOe
KCIOJIb30BaHUE MPOTrPaMMHOTO
obOecrieueHus1 U MUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHABIIMBacMas
3aKOHOJIaTeIbCTBOM Poccuiickoit
denepanyiu 3a HEMMPABOMEPHOE
HCIOJIb30BaHKE MPOTrPaMMHOTO
oOecrieueHus U U(PPOBBIX PECYPCOB

obecrieueHus, 1 OTBETCTBEHHOCTh
3a HUX, PETyCMOTPEHHYO
3aKOHO1aTEIbLCTBOM PD.
Ilpakmuueckue pabom bl

1. Uncmannayus u oeuncmaniayus
npocpamm

1.3. | KomnsrotepHsie cetu

[IpyuHIUIIBI TOCTPOEHUS U annapaTHbIE
KOMITOHEHTBI KOMITbIOTEPHBIX CETEH.
CereBble npoTokoisl. CeTb HTEpHET.
Anpecanus B cety IHTepHET.
[Iporoko:sl creka TCP/IP.

Cucrema TOMEHHBIX UMEH.
Pasnenenue |IP-cetn Ha moacetu

C MOMOIIIbI0 Macok nojceteil. CeTeBoe
aqMuHUCTpUpoBanue. [lomydyenue
JTAHHBIX O CETEBBIX HACTPOIKAxX
KoMIibtoTepa. [IpoBepka HaIM4us CBA3U

[TosICHSITH MPUHITUTIBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEN.

BroisBnsTh o6111€€ U pazauyus

B OpraHHu3alliy JJOKAJIbHBIX U
I100aJIbHBIX KOMIIBIOTEPHBIX CETEH.
[IpuBOAUTH NpUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHHbpIMU
GYHKIASIMH.

Hcnonbp3oBaTh MacKkHu ImoaceTel
115 pa3ouenus |P-cetu Ha mojceTw.
[IpumMenaTs nporpaMMHoOe

aleunaraeMmﬁ B I[IpOTrpaMMe 110 I/IH(IJOpMaTI/IKe NEepeUYCHb MPAKTUICCKUX pa60T ABJIACTCA PECKOMCHAATCIIbHBIM, YUUTECIIb ACJIACT BLI60p OPOBCACHUA MPAKTUYCCKUX pa60T.
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c y310M ceth. OnpeesieHne MapupyTa
JBIKEHUS TTaKETOB.

Bunae! nestensHOCTH B cetn UHTEpHET.
CepBucol UnTepHeTa.
["eonndopMamoOHHbIE CHUCTEMBI.
["eosioKkalIMOHHBIE CEPBUCHI PEATEHOTO
BpeMEHU (HampuMep, JTOKaIus
MOOUIIbHBIX TeNIe(hOHOB, ONIPECICHHE
3arpy’KEHHOCTH aBTOMAaruCTpasiei),
WHTEPHET-TOPTOBIIsI, OpPOHUPOBAHKE
OWJIETOB U TOCTUHHUII.
['ocynapCTBEHHBIE PIEKTPOHHBIE
cepBUCHI U ycrayru. CornuaabHbIe CeTH —
OpraHu3aIus KOJUIEKTHBHOTO
B3aMMOJICUCTBUS U OOMEHA JaHHBIMH.
CeTeBoli ATUKET: TIpaBuia MOBEICHUS

B KnbOeprpocrpanctse. [Ipodiaema
MOJTMHHOCTH TIOJTy4YE€HHOMN
uHdopmaruu. OTKPBITHIE
o0pa3oBaTeIbHBIE PECYPCHI

oOecrieueHne At MPOBEPKH
paboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomot:

1. Cemesoe aomunucmpuposanue

14

Nudopmarmonnast
0€30IacHOCTh

TexHOTeHHBIE U SKOHOMHYECKHE
yIpO3bl, CBA3aHHBIE C UCIIOJIb30BAHUEM
UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TexHoJoruid. O61IHe MPoOIEMBbI 3aIUTHI
uHbOopMaluu 1 UHPOPMAITHOHHOM
6e3onacHocTu. CpencTBa 3aIuThI
UH(pOpPMALIUU B KOMIIBIOTEpaX,

XapakTepu3oBaTh CYIIHOCTh IIOHSATUN
«H(pOpMaLIMOHHAsA 0€30MacHOCThY,
«3amuTta uHHOPMaITUN.
dopMyIUpoBaTH OCHOBHBIE MPABUJIA
nH(pOopMaIIMOHHOM 0€30MaCHOCTH.
AHanu3upoBaTh 3aKOHOAATEIIbHYIO
0a3y, KacarIyrcs HHPOPMAITMOHHOM
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KOMIIBIOTEPHBIX CETAX
¥ aBTOMAaTHU3UPOBAHHBIX
UH(GOPMAIIMOHHBIX CUCTEMaX.
[TpaBoBOe obecmnieueHue
nH(GOPMAIIMOHHON O€30MaCHOCTH.
InexmpoHHas yupposas noonucs,
cepmupuyuposanuvle caumol u
OOKYMeHMmbL.

[IpenotBpamieHue
HECAHKIIMOHUPOBAHHOTO JIOCTYyNa

K JINYHON KOH(PUACHIIUATIBHON
uHbOopMaIuu, XpaHsuencs

Ha MePCOHATBPHOM KOMITHIOTEPE,
MOOUJIBHBIX YCTPOICTBAX.
Bpenonocuoe nporpammHoe
oOecrieueHue 1 crocoosl 6OPHOBI ¢ HUM.
AHTHUBHUPYCHBIE IPOTPAMMBI.
Opranu3aius JUYHOTO apX1Ba
uHpopManuu. PesepBHoOE KonupoBaHue.
ITaposbHas 3amuyra apxusa.
[IudpoBanne nanHbIX. CHMMETPHYHBIC
Y HECUMMETPUYHBIC T PHI.

[udpsr mpocToii 3aMEHBI.

[Mudp Hezapsa. Hudp Buxenepa.
AnroputMm mudpoBanusi RSA.
Cmeeanoepaghus

0€30MacHOCTH.

[IpuMeHATH cpeAcTBa 3alTUTHI
uHpopMaru: 6paHaMay3pHI,
AHTUBUPYCHBIE MTPOTPAMMBI,
napoJMpPOBaHKE U ApPXUBUPOBAHUE,
mudpoBaHUe.

[IpenorBpamars
HECAaHKIIMOHUPOBAHHBIN TOCTYTI
K JTUYHOU KOH(HICHIIMATIbHON
uH(popManuu, XpaHsauencs

Ha [IePCOHAIBHOM KOMITBIOTEPE,
MOOWJIbHBIX YCTPONCTBAX.
Ilpakmuueckue padomut:

1. Aumusupycneie npocpammol.
2. lllugpposanue oanmwix

Hroro no pazaeny

24
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Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATUKH

2.1

IIpencraBnenune
uHbOopMaIuu
B KOMIIBIOTEPE

19

WNupopmanus, 1aHHbIE U 3HAHUS.
HNupopmalinoHHbIE POLIECCHI

B IIPUpPOJIE, TEXHUKE U OOIIECTBE.
HenpepriBHBIE U TUCKPETHBIE
BEJIMYMHBI U curHaIBL. HeoO6xommmMocTh
JTUCKpeTH3aIuu nHpopmammu,
npeJHa3HaYeHHOM JJIsl XpaHEHMUs,
nepeaadn 1 00padoTKH B U(POBBIX
CUCTEMAX.

JIBOMUHOE KOAMPOBAHUE.
PaBHOMEpHBIE 1 HEpAaBHOMEPHBIE KOJIBI.
JlekomupoBaHue COOOIEHUH,
3aMACaHHBIX C IOMOIIBIO
HEPAaBHOMEPHBIX KOAOB. Y cnoBue daHo.
[TocTpoenne 0THO3HAYHO
JNEKOJUPYEMBIX KOJIOB C TIOMOLIBIO
nepesa. I pagh An.A. Mapkosa. EnuHUITEI
U3MEpEHHs KOJMYecTBa HH(POpMaIUK.
AndaBUTHBIN TTOIXO K OI[CHKE
KOJIMYEeCTBA HH(POPMAIIHH.

Cucremsl cuncnenus. PazsépHyras
3aIKCh LENbIX U IPOOHBIX YHCE

B MO3UIIMOHHOM CUCTEME CUUCIICHUSI.
CBoiicTBa MO3ULMOHHOMN 3aIIMCH YHUCIIA:
KOJIMYECTBO LU(p B 3alMCH, TPU3HAK
JETUMOCTH YUCJIa HA OCHOBAHUE

[TosIcHATE CYIIIHOCTH IMOHATUN
«HGOPMALIHS, «TAHHBIE», «3HAHUSY.
Pemate 3anaun Ha u3MepeHue
uH(popMaIu, 3aKIF0YEHHON B TEKCTE,
C MO3UIMU aI(PaBUTHOTO MOJIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSITHOCTH ITOSIBJIIEHUSI CUMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOAUMOCTD U CYIITHOCTD
JTUCKPETU3ALNY IPU XPaHEHUH,
nepeaadye u 00paboTKe JaHHBIX

C TIOMOIIbIO KOMITBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KOJ10B. Koguposats
U JIEKOJMPOBATH COOOIICHUS

C UCIIOJIb30BAHUEM PABHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

Crpouth npeduKCHBIE KOJIBI.
KnaccudumupoBars cuctembl
CUHUCIICHMUSL.

BeimonnsaTs cpaBHeHUE yncel,
3allUCaHHbBIX B JIBOUYHOM,
BOCBMEPHUYHOW U IECTHAAATEPUIHON
CHUCTEMAaX CUUCIICHUS.

OcCyHIeCTBIIATh EPEBO YUCET MEKITY
JBOUYHOM, BOCBMEPUYHOMN
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CUCTEMBI CUYUCIIEHUA. AJITOPUTM
nepeBo/ia 1enoro yucia u3 P-uunoi
CUCTEMBI CUUCIICHUS B IECATUYHYIO.
AJNTOpUTM NepeBoa KOHEUHOH P-nuHoi
Jpo0H B JECATUUHYIO. AJITOPUTM
MepeBO/Ia LEJIOT0 Yucia U3 1eCITUIHOM
CUCTEMBbI CUucieHus B P-uunyio.
[lepeBoa KOHEUHOM IeCATUYHOM JIpoOU
B P-nunyto. /IBonuHas, BocbMepu4Has
Y IIECTHA/IIaTepUYHAsS CUCTEMBI
CUMCJIEHUS, CBSI3b MEXKAY HUMH.
Apudmernueckre onepanuu

B MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasHosewernnasa cucmema
cuucnenus. /[eouyno-oecsaimuyunast
cucmema CYuUCaeHus.

Komuposanne tekctoB. Konuposka
ASCII. OnHoGalTHBIE KOJUPOBKHU.
Crangapt UNICODE.

Koauposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00bEMA TEKCTOBBIX
COOOILIEHUH.

Komuposanue nzobpaxenuii. Onienka
MH(OPMAIMOHHOTO 00bEMaA
rpaduyuecKux JaHHBIX MPHU 3aJJaHHBIX
paspernieHny U TTyOnHe KOIUPOBAHUS
uBera. [[BeToBbie monenu. BexktopHoe

Y [IECTHAIUATEPUYHON CUCTEMAMU
CUMCJICHHUS.

BBINOIHATH CIOKEHUE W BBIYUTAHUE
YU CeJl, 3aMCaHHBIX B IBOUMYHOM,
BOCBMEPUYHOMN U IIECTHAAATEPUIHOU
CHUCTEMAX CUUCIICHUS.

Ocy1ecTBIATh KOAUPOBAaHUE TEKCTOBOM
uH(pOpMaIUU C TOMOUIBIO
KOJIUPOBOYHBIX TAOJIHII.

Onpenensate HOOPMAIIMOHHBI 00BEM
TEKCTOBBIX COOOIIEHUH B pa3HbIX
KOJIUPOBKaX.

Brrunciars pazMep 1BETOBOW MAIUTPHI
10 3HAYEHWIO OUTOBOM IITyOUHBI IIBETA.
Omnpenenars pazmMepsl rpadhUuecKux
(aiiyIoB MpU U3BECTHBIX PA3PEIICHUN U
TIIyOMHE KOJAUPOBAHUS 1IBETA.
Brruucnsats nHGOpMaIMOHHBIN 00BEM
M(pOBOI 3BYKO3AMKCH 110 HYACTOTE
JTUCKPETU3AINH, TTyONMHE KOAUPOBAHUS
Y BPEMEHU 3aIHCH.

Ilpakmuueckue padomul:

1. Jluckpemuszayus epagpuuecxotii
uHgpopmayuu.

2. Jluckpemu3zayus 38yko60ii
uHgpopmayuu
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KoaupoBaHue. PopMatel rpadUIECKUX
daitnos. Tpéxmepnas rpaduka.
®pakranbHas rpaduka.

Koauposanue 3Byka. OnieHka
nH()OPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TIPH 3aJaHHBIX 9aCTOTE
JTACKPETU3AIMHU U Pa3psIHOCTH
KOJUPOBAHUS

2.2

OcHOBBI anre0phl
JIOTUKHU

14

Anre6pa noruku. [lonsarue
BbICKa3bIBaHUs1. BeICKa3bpIBaTEIbHbBIE
dbopmbl (mpenukatsl). KBaHTOPHI
CYIIIECTBOBAHMSI U BCEOOIITHOCTH.
Jlornueckue onepanuu. TaOauIbI
UCTUHHOCTH. Jlornueckue BhIpaKeHUsI.
Jlornueckune ToXAECTBA.
JIoka3aTenbCTBO JIOTUYECKUX TOXKIECTB
C MOMOUIBIO TaOIHI] HCTUHHOCTH.
Jlornueckue onepaiuu u onepauu
HaJl MHOXECTBaMHU.

3aKoHBI anTeOphI JTOTUKH.
DKBUBAJICHTHBIE MPE0Opa30BaHUS
JIOTMYECKUX BhIpaXKEHUM. Jlornueckue
YpaBHEHUS U CUCTEMbl YpaBHEHUM.
Jlornyeckue QyHKIMU. 3aBUCUMOCTH
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
(GYHKIHIA OT KOJTMYECTBA APTYMEHTOB.
[TonHbIE CHCTEMBI JIOTHYECKUX

[IpuBOAUTH IPUMEPHI ATIEMEHTAPHBIX

Y COCTABHBIX BBICKA3bIBAHUM.
Pa3nuuath BbICKAa3bIBaHUS U PEIUKATHI.
VY cTaHaBIMBAaTh CBSI3b MEKY alIreOpoi
JIOTUKH U TEOPHEN MHOKECTB.
BpIunciisaTh 3HaUCHUS JIOTUYECKUX
BBIPKEHUI C JJIOTUYECKUMHU
onepanusiMi KOHbIOHKIINH,
JTU3bIOHKIUY, THBEPCUU, UMILTAKAIIUH,
SKBUBAJICHIUH.

[TpoBoauTh aHaIM3 TAOIUIT UICTUHHOCTH.
CrpouTth TaOIUIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKEHHM.
OcCyleCTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTMYECKUX
BBIPAKEHUI C HCIOJIb30BAHUEM 3aKOHOB
anreOphl JIOTUKH.

Ocy1ecTBIATh OCTPOEHUE
JIOTUYECKOTO BBIPAKEHUS C JAHHOU
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GbyHKITUH.

Kanonnueckue GopMbI JIOTHUECKUX
BbIpaxkeHU. COBEPIICHHBIE
JN3bIOHKTUBHBIE U KOHBIOHKTHBHBIE
HOpPMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOEHUS IO Ta0JIUIIE UCTUHHOCTH.
Jlornueckue 3EMEHTHI B COCTaBe
kommbiotepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JJOTHYECKHUX
AJIEMEHTAX MO 33JJaHHOMY JIOTHYECKOMY
BBIPAKECHUIO. 3aIIUCh JIOTUYECKOTO
BBIPAXKEHUS 110 JOTUYECKOU CXEME.
Mukpocxemovl u mexHono2us ux
npou3800cmea

Ta0JIMIIEH HICTUHHOCTH U €TO
YIPOILICHUE.

Pemars npocteie Jornueckue
YPaBHEHUS U CUCTEMbI YPAaBHEHUM.
XapakTepu3oBaTh JOTUYECKUE
AJIEMEHTHI KOMITBIOTEPA.

[TosicHATB yCTPOWCTBO CymMaTopa

U TpUITEpa.

3anuchIBaTh JOTHYECKOE BHIPAXKEHUE
IO JIOTHYECKOU CXEME.

CTpouTh CXEMbI Ha JJIOTUYECKUX
3JIEMEHTAX IO 33JJAHHOMY JIOTUYECKOMY
BBIPAXKEHUIO.

Ilpakmuueckue paoomot:

1. Ilocmpoenue u ananuz mabauy
UCTMUHHOCIMU 8 MAOIUYHOM Npoyeccope

2.3

KommnberorepHas
apudmMeTrka

IIpencraBieHnE LEIBIX YUCET B TAMSITH
KoMIboTepa. OrpaHUYEHHOCTD
JIHAIIa30Ha YUCeJI MPU OTPAHUYCHUN
KOJINYeCTBA pa3psaoB. llepenosnenue
pa3psAaHON ceTKU. be33HakoBbIE U
3HAKOBbIC JaHHbIE. 3HAKOBBIN OWT.
JIBOWYHBIN JOTIOJTHUTEIBHBIN KOJI
OTPULATEIIBHBIX YHUCEI.

[TobuTOBBIE JIOTHUECKHUE OTIEpaITiH.
Jlornueckuii, apudmeTnyeckuii u
nukianaeckun capuru. ludposanue

[Tomy4aTh BHYTpEHHEE TPEACTABICHNE
L[EJIBIX U BEIIECTBEHHBIX YU CEN

B [TAMSITU KOMITBIOTEPA; ONIPEAETATh
110 BHYTPEHHEMY KOJly 3HAUEHUE YHCIIA.
XapakTepus3oBaTh 0€33HAKOBBIC U
3HAaKOBBIC JJAHHBIE.

[TogACHATH MOPSIAOK BHITIOJIHEHUS
apupMETUIECKUX OTepaIii C IEeTBIMU
Y BEILIECTBEHHBIMU YHCIIAMU

B IIPOLIECCOPE.

[IpuMeHATh MOOUTOBBIE JIOTHYECKUE
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C TIOMOIIIbIO TOOMTOBOM OIepaluu
«uckimoyaroniee NJIN».

[IpencraBieHne BEIIECTBEHHBIX YUCEI

B MMaMSITH KOMIIbIOTEpA. 3HAYAIasl YacTh
Y MOPAIOK yKucia. Jlnamna3oH 3Ha4YCHUN
BeIIeCTBEHHBIX uncell. [IpoOiembr
XPaHEHUS BEUIECTBEHHBIX YUCEIL,
CBSI3aHHBIE C OTPAHUYECHUEM KOJIMYECTBA
pa3psAn0B. BeinosnHeHne onepanui

C BEIIECTBECHHBIMU YHCIIAMH,
HAKOTUICHUE OIIMOOK MPU BEIYUCICHUIX

oTepaluu.
XapakTepu3oBaTh MpPeJCTaBICHUE

U XpaHEHHE B TaMATH KOMIThIOTEPA
BEIIIECTBEHHBIX YUCEN.

[TosicHATH TPUYMHBI HAKOTIICHUS
OIMMOOK TP BBIYUCIICHUSIX

C BEIICCTBEHHBIMH YHCIIAMHU.
Ilpakmuueckue pabomoi:

1. M3yuenue nopaspsono2o MauuHHo20
npeoCcmaesieHus Yevlx U 6euecmeeHHblx
yucern

Hroro no pazneny

40

Pa3znes 3. AiropurMbl ¥ IpOrpaMMHpOBaHHe

3.1

BBenenne
B IPOrPaMMUPOBAHUE

16

Onpenenenne BO3MOKHBIX PE3YyJIbTATOB
paboTHl IPOCTENIINX aJTOPUTMOB
YIPABJICHUS UCIIOTHUTEISIMU U
BBIYHMCIIUTEIbHBIX aITOPUTMOB.
Onpenenenne UCXOAHBIX JaHHBIX,

IIPU KOTOPBIX AJITOPUTM MOXKET J1aTh
TpeOyeMblil pe3ybTart.

Ortarbl peuieHus 3aJ1a4 Ha KOMITbIOTEPE.
HNHCcTpyMEHTAIBHBIE CPEJICTBA:
TPAHCIISTOP, OTIAAYHK,
npoduiupoBurK. Komnusmus

Y MHTEPIPETALUs IPOTPaAMM.
BupTtyanbHble MallIvHBI.
WuTerpupoBanHas cpeaa pa3pabOoTKHU.

BriscHaTh pe3ynbTaT paboThl
aJTOpUTMA JJIs1 UCTIOTHUTEIIS

NP 3aJJaHHBIX UCXOJHBIX JAHHBIX,
OIPENETATh BO3MOXKHBIE UCXOHBIE
JTAHHBIE JIJI1 U3BECTHOIO PE3yJIbTaTa.
[IpuBOAUTH IPUMEPHI AJITOPUTMOB,
COAEpKAIIUX MOCIE0BATENbHBIE,
BETBAIIMECA U IUKIINYECKUE CTPYKTYPBHIL.
AHaIM3UpOBaTh IIUKINYECKUE
AJITOPUTMBI JJ1s1 UCTIOJTHUTES.
Briaensate atanel pemienus 3a1a4u
Ha KOMIIBIOTEPE.

[ToACHATP CYyIIHOCTH BBIICIIEHHBIX
ATaIOB.
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MeTonbl OTIAAKK IPOTpamMM.
Hcnonb3oBaHe TPACCUPOBOYHBIX
Tabnuil. OTIag0YHBIN BBIBO/I.
[TomraroBoe BBHIMOJHEHUE MTPOTPAMMBI.
Touku octanosa. [IpocmoTp 3HaUCHUI
MePEMEHHBIX.

Azbik nporpammupoBanus (Python,
Java, C++, C#). Tumbl 1aHHBIX:
I1€JI0YMCIICHHBIC, BEIICCTBCHHBIC,
CUMBOJIbHBIC, JIOTHYECKHE. BeTBienus.

CioxHbie ycnoBus. LIUKITBI C yCIIOBUEM.

[{MKJIBI IO IEPEMEHHOM.
B3anmo3aMeHsIEMOCTD Pa3INYHbBIX
BUJIOB LIMKJIOB. IHBapHaHT LHUKIIA.
CocraBieHue UKJIIa C UCTI0JIb30BAHUEM
3apaHee OINPEeNeIEHHOTO NHBApUAHTa
LUKJIA.

JIoKyMeHTHpOBaHHE IPOTrPaMM.
Hcnonb30BaHHE KOMMEHTAPUEB.
[ToaroToBka onvcanus MporpamMmsl

Y MHCTPYKIIMH JIJIS1 TOJIb30BATENS.
AnropuTMbl 00pabOTKH HATYpAIbHBIX
YUCEJI, 3aMMCAaHHBIX B TO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3allyCU YKCTIa Ha OTEIbHBIC ITU(PBI,
HAaXO0XKJECHUE CYMMBI U IIPOU3BEICHUS
nu@p, HaX0XKAECHUE MaKCUMaIbHON

OTnaxuBaTh IPOrpaMMBbI C TOMOIIBIO
TPacCCUPOBOYHBIX TAOIUIL

U C UCIIOJIb30BAHUEM BO3MOXKHOCTEH
OTJIATYMKA CPEJIbI TPOTPAMMHUPOBAHMUS.
CocTaBisATh JOKYMEHTALIMIO

Ha IIPOrpaMMmy.

Pa3pabatbeiBaTh U peann3oBbIBaTh

Ha SI3BIKE MTPOTPaMMUPOBAHUS
aIrOpuTMbI 00PAOOTKH IIEJIBIX YUCET,
B TOM 4YHCJIIE TIepeOOPHBIE aNTOPUTMBI.
PaszpabatbeiBaTh mporpamMmel

JUTs1 0OpaOOTKM TaHHBIX, XPAHSIIHUXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue paoomoi:

1. Buioenenue u obpabomka yugp
Yenoeo Yucia 8 pasiuyHblX CUCEMAX
CUUCTIEHUSL C UCNOIb308AHUEM ONEpaYUli
YeNouUCTIeHHOU apu@dMemuKu.

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

6 Qaiinax
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(MUHUMAJIBHOM ) TUPPHI.
HaxosxaeHnue Bcex MpoCcThIX YUce

B 33J]JaHHOM JuanasoHe. [Ipencrapnenue
qKCIIa B BHJIE HA0Opa MPOCTHIX
COMHOXKHUTENEH. AJTOPUTM OBICTPOTO
BO3BEJICHUS B CTETICHb.

O6paboTKa JaHHBIX, XPAHALIUXCS

B (haiinax. TeKCTOBBIC U IBOUYHBIC
daiinbl. @aitoBble IEPEMEHHBIC
(daiinoBblie ykazaTenu). UreHue

u3 (aiina. 3anuch B Qaitn

3.2

BcnomorarenbsHbie
AT OPUTMBI

Pa3Ouenue 3amaun Ha MOoA3a1a4H.
[ToamporpaMmel (IpOIIEAYPHI U
¢bynkuun). Pekypcus. PekypcuBHbie
00BeKTHI ((ppakTaiibl). PekypcuBHbIe
npoleaypbl U QyHKIIUU.
Hcnonb30BaHue cTeKa Jj1sl OpraHu3anuu
PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOU
OMOTMOTEKH S3bIKA MPOTPAMMUPOBAHUS.
[Toaxmtrouenne OUOIMOTEK
MOANPOTPaMM CTOPOHHHUX
MPOU3BOAUTENIEN. MOIYIIBHBIN NPUHLINI
MOCTPOCHUS TIPOTPaMM

Pa30uBaTh 3a1auy Ha moA3agauH.

O opMIATE JIOTUYECKU LETOCTHBIE
WM MOBTOPSItOLIUECs (hparMeHThl
IPOrpamMMbl B BUJIE€ MOAIPOrPAMM.
[TosICHATB CYIIHOCTH PEKYPCUBHOIO
aNropuTM™MA.

Haxonuthk peKkypcuBHbIE OOBEKTHI

B OKPY’KarOIIEM MUPE.

Onpenenarb pe3ynbTaT padoThl
IPOCTOT0 PEKYPCUBHOI'O AJITOPUTMA.
Hcnonb30BaTh CTaHAAPTHHIE
OMOTMOTEKU OANPOTrpaMM S3bIKa
IPOTrpaMMHUPOBaHUs, OMOITMOTEKU
CTOPOHHMX ITPOU3BOJIUTEIICH.
[IpuMeHATh MOYJIBHBIA IPUHIIUIT
npu pa3pabOTKE MPOTrpaMM.
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Ilpakmuueckue pabomoi:

1. Hcnonvzosanue noonpocpamm
CMaHoapmuou OuOIUOmMeKU sA3bIKA
NPOSPAMMUPOBAHUSL.

2. Paspabomka noonpoepamm.

3. PexypcugeHnvie noonpozpammbi.

4. Mooynbubiil npuHyun noCmpoeHus
npozcpamm

3.3

YuciaeHHbIE METOIBI

Yucnenasle MeTOabl. TOUHOE U
NPUOIMKEHHOE pELICHUS 3a/1auu.
YucieHHbIE METO/IBI PELLIECHUS
YpaBHEHUI: METOJ1 repedopa, METOT
NOJIOBUHHOTO fieeHus. [pubmkénnoe
BBIYMCIICHHUE JINH KPUBBIX.
Brruucnenue miomaaei puryp ¢
MOMOUIBIO YUCIEHHBIX METOJ0B (METO
PSIMOYTOJIBHUKOB, METOJ] TPAIELIHA).
[Touck Mmakcumyma (MUHUMYMaA)
GyHKUMHA OAHOU MEPEMEHHON METOJIOM
MOJIOBUHHOT'O JEJICHHUS

[TosicHATH IPUHITUTIBI pa0OTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEXIY TOYHBIM U MPUOTHKEHHBIM
PEIICHUSIMHA BEIYHCIIUTETBLHBIX
3a/ay.

Pa3zpabatbeiBaTh 1 OTJIAXKUBATH
MIPOTPAMMBI, PEATH3YOIIHIEC
YUCJICHHBIC METO/IbI PEIICHUS
ypaBHEHUH, NPpUOIMKEHHOE
BBIYHCIICHUE JUTMH KPUBBIX

U TIoIaaen Guryp, IOMCK MaKCUMyMa
(MuHUMYMa) QYHKITUU OJTHOM
MIEPEMEHHOM.

Ilpakmuueckue pabomoi:

1. Yucnennoe pewienue ypagreHuil.
2. Ilpubnusicénnoe gviuucieHue Onun
KpUBbIX u niowaoei gueyp.

3. Ilouck maxcumyma (MuHUMYMQ)

@dyHKYUU
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3.4 | AnroputMbl 00pabOTKH 5 OOpaboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb30BaTh BCTpOeHHBIE QYHKITHH
CHUMBOJIbHBIX JIaHHBIX Berpoennbie pyHKINU S3bIKA A3bIKa MMPOTPAMMUPOBAHHUS

IPOrpaMMHUPOBAHUSA AJIs1 00pabOTKH U1 00paObOTKHU CUMBOJIBHBIX CTPOK.

CHUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabaTeiBaTh U OTIQKUBATH

00pabOTKN CUMBOJIBHBIX CTPOK: IPOrpaMMBbI, PeaTU3yIOIINE TUTIOBBIE

NOJICYET KOJIMYECTBA MOSBICHUN aIrOpUTMBI 00PAOOTKHU CUMBOJIBHBIX

CHUMBOJIA B CTPOKE, pa30MEHUE CTPOKU TAaHHBIX Ha BEIOPAHHOM SI3BIKE

Ha CJIOBA M0 IPOOEIbHBIM CHMBOJIAM, IPOrpaMMHUPOBAHUS.

MOWCK TMOACTPOKH BHYTPH TaHHOM [Ipeo6pa3zoBbIBaThH UKCIa

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

Ha JIpYTyIo cTpoKy. I'eHepanus Bcex Ilpakmuueckue pabomoi:

CJIOB B HEKOTOPOM aJipaBuTeE, 1. Ilocumeonvuas obpabomka cmpox.

YIOBJICTBOPSIONIMX 33 IaHHBIM 2. Obpabomka cmpok

orpannuyeHusM. [IpeoOpa3oBanue uucna | ¢ ucnoavzosanuem Qynxkyuil

B CUMBOJIbHYIO CTPOKY U 0OpaTHO CMaHOapmuou OubIUOmMeKU s3bIKa
NPOCPAMMUPOBAHUS.
3. I'enepayus ecex cnos,
VO0081eMBOPAIOUUX 3A0AHHOMY
YCa08uto

3.5 | AnropuT™Mbl 00pabOTKH 10 MaccuBbl ¥ IOCIIEI0OBATEIBHOCTH [IpuBOIUTH TPUMEPHI OJHOMEPHBIX

MaCCHBOB

yrcel. Beraucinenue 0000nMEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MacCUBa
WJIM YHUCJIOBOM ITOCIIE0BATCILHOCTH
(CyMMBblI, MPOU3BEACHHUS], CPETHETO
apu(PpMETHIECKOTO, MUHUMATTLHOTO
1 MaKCHMAaJIbHOTO 3JIEMCHTOB,
KOJINYECTBA JIEMEHTOB,

Y IBYMEPHBIX MaCCHUBOB.
[IpuBoaUTH IpUMEPSHI 33144

13 OBCEIHEBHOM KU3HH,
MIPEAIIOAraroIINX UCIIOJIb30BAHUE
MAaCCHUBOB.

Pa3zpabatbiBath u OTIaXUBAThH
MIPOTPAMMBI, PEATIU3YIOIINE TUIOBBIC
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YIOBJIETBOPSIONINX 33JaHHOMY
yCIOBHI0). JINHEWHBIN MOUCK
3aJIaHHOT'O 3HAYEHUs B MaCCHUBE.
CopTHpoBKa OJHOMEPHOTO MACCHUBA.
[IpocThie METOIBI COPTUPOBKHU
(MeTon my3bIpbKa, METO/T BEIOODA,
COPTUPOBKA BCTaBKaMHU).
CopTHpoOBKa CIUSHHUEM.

beicTpas copTupoBKa MaccuBa
(asmroputM QuickSort).

JIBOWYHBIN TOUCK B OTCOPTUPOBAHHOM
MacCHBe.

JIBymepHbIE MacCUBBI (MATPHIIBI).
AnropuTMbI 00pabOTKH JBYMEPHBIX
MAaCCHBOB: 3aII0JTHEHUE IBYMEPHOTO
YHCJIOBOTO MaCCHBa I10 33JIaHHBIM
mpaBujIaM, MOUCK JIEMEHTa

B JIBYMEPHOM MacCCHUBE,

BBIYHCIICHUE MAaKCUMyMa (MUHUMYMa)
¥ CyMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHUBa, MepEeCTaHOBKa CTPOK

U CTOJIOIIOB IBYMEPHOT'O MacCHBa.
Paszpabomka npoepamm ons pewenus
NpOCMbIX 3A0a4 AHAIU3A OAHHBLX
(ouucmra dannvix, kKiaccugurayus,
AHAU3 OMKTOHEHUIL)

aITOPUTMBI 0OPaOOTKH OJHOMEPHBIX
U IBYMEPHBIX MACCUBOB, Ha BEIOPAaHHOM
SI3BIKE TIPOTPAMMHUPOBAHHSI.
Paspabamuieams npoepammol

0151 peuleHust nNPOCMbIX 3a0a4 AHAIU3A
OQHHDIX.

Ilpakmuueckue padomot:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606wénnolx
Xapakmepucmuxk Maccuea (Yuciosou
nocie008amebHOCMUL).

3. Ilouck murumanbHo20
(MAKCUMAanIbHO20) d/1eMEeHMA 8 YUCTIO80M
maccuse.

4. Jlunetinwviii nouck 3a0aHHO20
3HAYeHUsl 8 Maccuse.

5. Ilpocmoie memoodwvl copmuposxu
maccusa.

6. hvicmpas copmuposxka maccuea.

1. [{souunwiii nouck.

8. Obpabomka mampuy.

9. Ananuz oannwvix

Hroro no pazaeny

44
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Pasznen 4. UndopmaumoHHble TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TexcToBBIN Mpoueccop. PazpabaTeiBaTh CTPYKTYpY IOKYMEHTA.
JTIOKyMEHTOB PenaktupoBanue u popmaTrupoBaHHe. Hcnons3oBatk cpesicTBa aBTOMaTU3alUN

[TpoBepka opdorpaduu u TpaMMaTHKU. | IIPH CO3JaHUH JOKYMEHTA.
CpezncTBa nmovcka v aBTO3aMEHbI [TpuMeHATh TpaBuUIa U TUPOBAHUS
B TEKCTOBOM ITPOILIECCOpeE. MCTOYHUKOB U 0(DOPMIICHHUSI
Hcnonb30BaHue CTUIIEH. OonbamorpauyeCcKux CChLIOK.
CTpyKTypUpOBaHHBIE TEKCTOBBIC [IpuHuMaTh yyactue B KOJJIEKTUBHOU
TOoKyMeHThl. CHOCKHU, OTJIaBJICHHE. paboTe HaJl JOKYMEHTOM.
KonnextuBnas pabota ¢ JokymMmeHTamMH. | BBIOTHATH HA0OP M MPOCTYIO BEPCTKY
NHCcTpyMeHTBI pelieH3upOBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O0naunsle | Ilpakmuueckue pabomol:
cepBucsl. [lenoBas nepenucka. Pedepar. | 1. Bépcmra ookymenmos
[IpaBuna MUTUPOBAHUS KICTOYHUKOB U C MamemamudecKumu hopmynamu.
odopmieHus: ondmuorpaduyecKux 2. Mnozocmpanuurvie 0OKyMeHmMbL.
cceutok. OdopmiieHue CrucKa 3. Konnexmusnas paboma
auteparypbl. Cmanoapmeol C OOKYMeHmamu
oubuocpagpuueckux onucarul.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM
TeKcTa. TeXHUYEeCKHe Cpe/ICTBA BBOIA
TekcTa. Criennanu3upoBaHHbIE CPEICTBA
PETAKTUPOBAHUS MATEMATHIECKUX
TEKCTOB

4.2 | AHaJIM3 TaHHBIX 8 Ananu3 nanHbix. OCHOBHBIE 3aJ]a4H [IpuBOIUTH IpUMEPHI 33724 aHAIN3a

aHaJIN3a TaHHBIX: IPOTHO3UPOBAHME,
KJ1accuduKaIys, KiacTepu3aius,
aHaJIN3 OTKJIOHEHUIA.

JAHHBIX.
[TosicusaTh HAa MpUMeEpax
IIOCJIEN0BATENBHOCTD PEIICHUS 3a1a4
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[TocnenoBaTenbHOCTH pelICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOpP NEPBUUYHBIX
JTAHHBIX, OUHUCTKA U OIIEHKA KayeCcTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeNid, TpeoOpa3oBaHue JaHHBIX,
BU3YalIU3allMsl JAHHBIX, HHTEPIIPETAIIUS
pe3yabTatoB. [IporpammHbie cpeacTBa
Y UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH

U TpeJICTaBlIeHUs JaHHBIX. bosbiine
JaHHble. MalmHHOe 00yUYeHue.
HUnmennexmyanvrulii ananus OaGHHbIX.
AHanu3 TaHHBIX ¢ TOMOIILIO
AIIEKTPOHHBIX Tabull. Brruucienue
CYMMBI, CPETHETO apu(PMETHIECKOTO,
HanOOJIbIIEr0 (HAMMEHBIIIETO) 3HAUCHHUSI
nuaral3oHa. Beraucienue

K03 duLIeHTa KOPPETSAILHH JIBYX PSIIOB
naHHbIX. [TocTpoeHue cTon0uaThIX,
JMHENYATHIX U KPYTOBBIX IHArPaMM.
[TocTpoenune rpadukoB HyHKIIHIA.
[TonGop nuHUYM TpeH1a, pelIeHue 3a1a4
MIPOTHO3UPOBAHUS.

YucneHHoe peleHue ypaBHEHUN

C MOMOIIIbIO T0I00pa mapameTpa.
OnTuMu3anus Kak HOMCK HAaUIy4Ilero
pelIeHUs B 33JJaHHBIX YCIIOBUSIX.
[{eneBas hyHKIHS, OTpaHUYEHUS.

aHaM3a JaHHBIX.
Pemath mpocThie 3a1auu aHATN3a
JAHHBIX C IIOMOIIIBIO AJIEKTPOHHBIX
TaOJIHUIL.

Hcnons30BaTh COPTUPOBKY U (PUITBTPHI.
Hcnonws3oBath CpeacTBa I€IOBOM
rpaduKu IS HarJSITHOTO
MIPE/ICTABIICHUS TaHHBIX.

Pemate mpocThie pacu€THbIC U
ONTUMH3ALMOHHBIC 33/1a4U C TIOMOIIBIO
AJIEKTPOHHBIX TAOJIHII.

Ilpakmuueckue padomot:

1. Ananusz oannvix ¢ nomowvio
91eKMPOHHBIX MAOAUY.

2. Haznsaonoe npeocmasnenue
pe3yibmamos CmamucmuyecKou
006pabomku OaHHBIX 8 8UOE OUACDAMM
cpeocmeamu pedaKxmopa 31eKmpOHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBaHLE.

4. Yucnennoe peutenue ypasHeHull

€ HOMOWbI0 N00bOpa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWbIO INEKMPOHHBIX MabIUY
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JlokanbHbIe U TJI00aTBHBI MUHUMYMBI
neneBor pyHkuuu. Pemenue 3amnau
OITHMHM3AIMH C TTOMOIILIO
AIIEKTPOHHBIX TAOJINIT

Hroro 1o pazaeny 14
PezepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB I10 I[TPOI'PAMME
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11 KJIACC
Hanmenosanue
No KonuuecTtBo OCHOBHEIE BUIBI 1€ITEIILHOCTHA
pa3/iesioB U TEM [IporpammHoOe coaepkaHue
/11 4acoB 00yYarOIIMXCs

y4eOHOro npeaMera

Pa3znen 1. Teopernueckue ocH

0BbI MHPOpMATHKH

1.1

Nudopmanus
U UH(OpMaLIMOHHBIE
IIPOLIECCHI

10

Teopernueckne NOAXObI K OLICHKE
KOJIM4ecTBa HH(GOPMAIIUH.

3aK0OH aJIMTUBHOCTH HH(pOpMAIUH.
®opmyna Xaptiu. Uupopmanus u

BeposITHOCTh. Dopmyia [llenHoHa.

AJITOPUTMBI CKATHUS JAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Anroputm LZW. ANropuT™MBl CoKaTUS
JTAHHBIX

C IOTEPSIMU. Y MEHBIIICHUE TITyOUHBI
KoJMpoBaHus 11BeTa. OCHOBHbBIE UJEU
anroputmoB cxatus JPEG, MP3.
CKOpoOCTb nepenauu TaHHBIX.
3aBUCUMOCThH BPEMEHH Tepe/iaun

OoT HH(POPMAITMOHHOTO 00bEMA TAHHBIX
U XapaKTEepUCTUK KaHayia CBSI3H.
[Ipy4rHBI BOSHUKHOBEHUS OIIMOOK
npu nepenade nanHbix. Kossl,
MO3BOJISIONIME OOHAPYKUBATh U
UCITPABJISTh OMTUOKH, BO3HUKAIOITUE
Ipu nepeaave JaHHbIX. Paccrosinue
XsmmuHra. Koauposanue

XapakTepu30BaTh pa3InyHbIC
TEOPETUYECKUE MOIXO0IbI K OLIEHKE
KOJIM4eCTBA MH(POPMALIMH.
OnuchIBaTh U3y4aeMbIE AIITOPUTMBI
CKaTHUs JTaHHBIX, CPABHUBATh
pE3yNbTaThl UX PAOOTHI.

Pemats 3a7aun Ha onpeneneHne
BPEMEHHU Tepeaaur JaHHbIX M0 KaHATy
CBSI3U C U3BECTHBIMU XapaKTEPUCTUKAMH.
[TosicHATH TPUHITUTIBI OOHAPYKEHUS

Y UCTIPABJICHUSI OIITMOOK MPU mepeaade
JAHHBIX C TTOMOIIIbIO
MMOMEXO0YCTOWUYUBBIX KOJIOB.

[TosicHATh 3HAYECHWE MOHATUI
«CUCTEMAY, IIOJICUCTEMAY,
«CUCTEMHBIN YD HEKT,
«yTIpaBJICHUEY; 3HAUCHUE OOpaTHOU
CBSI3U JIJIS1 JOCTUKEHUS LIEJIH
yIpaBJICHHUS.

Ilpakmuueckue padomeut:

1. Corcamue 0anHbIX ¢ NOMOUIBIO
aneopumma RLE.
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c moBTopeHrueM 6uToB. Koibl
X3MMHHTA.

CucrteMbl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeicTeue. CucteMHbIi 3P deKT.
VYrpanenue Kkak HUHPOPMaIMOHHBIH
npouecc. O0patHast CBsI3b

2. Corcamue OaHHbBIX ¢ NOMOWBIO
aneopumma Xagppmana.

3. Corcamue 0aHHbIX ¢ nomepamu
(ancopummur JPEG, MP3).

4. [lomexoycmotiuugvle KOObl

1.2

MoaenupoBanue

Mopaenu u monenupoBanue. Llens
MOJEJINPOBaHUsA. AJICKBATHOCTD
MOJIEIN MOJICIUPYEMOMY OOBEKTY HIIH
Iporeccy, eI MOAEIUPOBAHUS.
dopmann3zanus NpUKIaJHbIX 3a1a4.
[IpencraBienue pe3ynbTaToB
MOJIEJITMPOBAHUS B BUIE, yIOOHOM

JUTSl BOCHPUSITHS YETTOBEKOM.
['padmyeckoe npeacTaBiIeHNUE TaHHBIX
(cxembl, TaOIULbI, TPAPUKH).

I'padwi. OcHoBHBIE TOHATHUSI. BUIbI
rpados. Onucanue rpagoB ¢ TOMOILBIO
MaTpHL CMEXHOCTH, BECOBBIX MATPHLI,
CIIMCKOB CMEKHOCTH. Pelienne
ITOPUTMUYECKHUX 3a]1a4, CBA3aHHBIX
¢ aHanu3oM rpadoB (IOCTpOECHUE
ONTUMAJIBHOTO MyTH MEXIY
BepIIMHAMU rpada, ornpeaenecHue
KOJIMYECTBA PA3TUYHBIX MTyTEH MEKITY
BEpUIMHAMYU OPUEHTUPOBAHHOTO
aIUKIINIEeCcKOTo rpada).

Jepesbsi. bunapHoe nepeso. JlepeBbs

OnpenensiTe MOHATUSI KMOJEIBY,
«MOJICIIUPOBAHUEY.
Knaccudumuposars moaenu

I10 3aJaHHOMY OCHOBAHHUIO.
OnpenensaTe ueiap MOAECINPOBAHNS

B KOHKPETHOM CITy4ae.

[IpuMEHSTh anrOpUTMbI HAXOXKICHUS
KpaT4auIlnX IyTed MEXAY BEPIIMHAMU
OpPUEHTHUPOBAHHOTO rpada.
[IpuMEHSTh AJITOPUTMBI OTIPEACIICHUS
KOJIMYECTBA PA3IUYHBIX MMyTEH MEXKIY
BEpIIMHAMHU OPUEHTHUPOBAHHOTO
AIUKJIMYIEeCKOro rpada.

[IpuBOIUTH TPUMEPHI UCTIOIB30BAHUS
JIepeBbEB U TpadoOB MPHU ONMHMCAHUH
00BEKTOB U MPOLECCOB OKPY>KAIOIIETO
MHUpa.

Ctpouts nepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJIETh
HEKOTOPOM CUTYyalUH.

JlaBaTh onpeiesieHue BBIMTPBIITHON
CTpaTeruu.
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noucka. Criocoosl 00X0/1a AepeBa.
[IpencraBienne apuPpmMeTHUCCKUX
BBIPKEHUI B BUJIE JICpPEBa.
JluckpeTHbie Urpbl ABYX UTPOKOB

¢ mostHOM uHpopmarmei. [Tocrpoenue
JepeBa rnmepedopa BapruaHTOB, OTIMCAHUE
CTpaTETuu UTPHI B TAOIUYHOMN opme.
BBIUTpHITITHBIE U TPOUTPHILITHBIE
MO3UIIMU. BBIUTPHINIHBIC CTPATETUH.

CpeﬂCTBa HCKYCCTBCHHOI'O MHTCJLJICKTA.

CepBHrCHI MAIIMHHOTO TIEPEBOIA U
pacIiO3HaBaHUs YCTHOM PEUH.
KorautuBHbIE CEPBUCHI.
Nnentudukaius v mouck
M300paKeHUM, pacrioO3HaBAHUE JIUII.
Camoo0y4aroniuecst CHCTEMBI.

N cKycCTBEHHBIN HHTEIUICKT

B KOMIIBIOTEPHBIX UTPaXx.
Hcnonp3oBanne METOI0B
HMCKYCCTBEHHOI'O MHTEJIEKTA

B 00y4Yarolux CUCTEMAax.
Hcnons30Banre METOIOB
HMCKYCCTBEHHOT'O MHTEJIJIEKTA

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

OnuckIBaTh BRIMTPHILIHYIO CTPATETHIO
B 3aJJaHHOM UT'POBOM CUTYallUH

B (hopMe JiepeBa WK B TaOTMIHOM
dopme.

[TosiICHATH MOHATUSA «UCKYCCTBEHHBIN
MHTEIJIEKTY, «KMAIIMHHOE 00yUECHUEY.
[IpuBoAUTH MpUMEpHI 3372,
pelaeMbIX C MOMOILBIO
HMCKYCCTBEHHOT'O UHTEILJIEKTA.
Ilpakmuueckue pabomot.

1. Ilouck sviuepviwinoli cmpameauu

8 Uepe ¢ NoJHOU uHgopmayueil.

2. Cpedcmea ucKyccmeeHH020
uHmesniekma

Hroro no pazaeny

18
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Paznen 2. AiropuTMbl M IPOrpaMMHUpPOBaHHe

2.1 | DneMeHTHI TCOpHH 6 dopmanu3aliys MOHATHUS aJrOpUTMA. [TosICHATH NOHATHUS «BBIYUCIUTEIBHBIN
ITOPUTMOB Maivna TeropuHra kax MPOIIECCH, KCIOKHOCTH AITOPUTMAY,

YHUBEpCaabHasi MOJIEIb BHIYMCIICHHM. «3(PPEKTUBHOCTD aNTOPUTMAY.
Te3uc Yépua—TbropuHra. [TpuBoauTh IpuMepsI 3G (HEKTUBHBIX
Mawuna [locma. aJITOPUTMOB.
Hopmanvnvie ancopugpmor Mapkosa. CocTaBisATh MPOTPaAMMBI JIJIS1 MAIIMHBI
Aneopummuuecku Hepazpewumvle Twropunra.
3a0auu. 3adauya ocmanosa. Hcnonvzosams HopmanbHbie
Hesoszmooicnocms asmomamuueckotl aneopugmer Maprosa.
OMIAOKU NPOSPAMM. JlaBaTh OTICHKY CII0’KHOCTH U3BECTHBIX
O1eHKa CI0KHOCTU BBIYMCIICHUM. aJTOPUTMOB.
Bpems pabotel n 00bEM ucnonszyemont | Ilpaxkmuueckue padomot:
MaMsITH, KX 3aBUCUMOCTh OT pa3Mepa 1. Cocmasnenue npocmoui npocpammsl
UCXOIHBIX JaHHBIX. OlLIeHKa o5t mawunsl Toropunea
ACUMIITOTUYECKOM CIIOKHOCTH
aNTOPUTMOB. AJITOPUTMBI
MOJIMHOMUAJIBHOU CIIOKHOCTH.
[TepeGopubie anroputmsl. [Ipumepbl
Pa3TUYHBIX ATOPUTMOB PEIICHUS
OJIHOM 3a/1a4M, KOTOPBHIE UMEIOT
Pa3ITUYHYIO CIIOKHOCTh

2.2 | AnropuT™MBbI 28 [Touck mpoCTHIX YUCEI B 3aJJaHHOM Hcnonp30BaTh aqroOpuTM «PEIIETO

Y CTPYKTYPbI JaHHBIX

JMana3oHe ¢ IOMOIIBIO alrOpUTMa
«pemieto DpaTtocheHar.
MHoropaspsiIHbI€ 1IeJbIe YnCIa,
3a71a4¥ JJTMHHOW apu(METHUKH.

Opartochenay 11 morcKa MPOCThIX
Yrcell B 33JaHHOM JIHaria3oHe.
[TosicHATH IPUHITUIIBI 00Pa0OTKH
MHOTOPa3PSAIHBIX TIEJTBIX YUCET
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CnoBapu (accoliuaTUBHbIE MACCHUBHI,
oToOpaxeHust ). X31I-Ta0IuIbI.
[TocTpoenue andaBUTHO-4ACTOTHOTO
CJIOBaps IS 3aJaHHOTO TEKCTA.
Ananuz mexkcma Ha ecmecmeeHHOM
sA3viKe. Bvidenenue
nocneodosamenbHocmel no wadjioHy.
Peeynapnuie svipasicenus. Yacmommwiil
AHAU3.

Crexu. AHanu3 MpaBUIIBHOCTH
CKOOOYHOTO BhIpakeHHs. Brrancnenue
apu(PMETHICCKOTO BBIPAKCHHUS,
3aIIMCaHHOTO B TOCT(HUKCHOM hopme.
Ouepenu. Mcnons3oBaHue ouepeau
JUTSI BPEMEHHOTO XPAHCHHS TAHHBIX.
Cesasnvie cnucku. Peanuzayus cmexa u
ouepeodu ¢ NOMOWDBIO CEAZHBIX CNUCKOS.
AnroputMmel Ha rpadax. [Toctpoenue
MUHHUMAJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epadha 6 enyouny. Ob6x00 epagha
6 wupuny. KonmdecTBo pa3muyHbIX
IIyTEN MEXKy BEpIIMHAMMU
OPUEHTHPOBAHHOTO AITUKINIECKOTO
rpada. Anroputm JleHKCTphI.
Aneopumm Dnotioa—Yopwanna.

Y peaju30BbIBATh COOTBETCTBYIOIINE
ITOPUTMBI Ha SI3bIKE
IpOrpaMMHUPOBaHUS.

[IpumeHsTh cioBapu (accoMaTUBHbBIE
MacCCHBBI, OTOOpa)KEHUs) B 3a/1a4ax
00pabOTKH TaHHBIX.

BhINONHATE NpOCTOM aHANINU3 TEKCTa
Ha €CTCCTBEHHOM SI3bIKE, B TOM YHUCJIC
C MCTIOJIb30BAaHUEM PETYJISIPHBIX
BBIPAKCHUM.

[TosicHATH IPUHITUIIBI PAOOTHI CTEKA
Y Ouepe/iu, UCTOIb30BaATh CTEKH

U ouepeu IS PEIICHUS
aANTOPUTMHYECKHUX 3a/1a4.
Peanu3oBbIBaTh U UCTIOIH30BATH
JIBOMYHbIC (OMHAPHBIE) 1EPEBbS

U rpadbl A7 penieHus 3a1aq
00pabOTKH TaHHBIX.

Hcnonb30BaTh AMHAMUYECKOE
MIPOrpaMMHUPOBAHHE

JUTSI BBIYMCIICHUS] PEKYPCHUBHBIX
GbyHKUMNA, TO/ICYETA KOJTMYECTBA
BApUAHTOB U PEIICHUS 3a/1a4
ONTHUMH3AIINH.

Ilpaxkmuueckue padomul:

1. Ilouck npocmwix yucen 8 3a0aHHOM
ouanasomue.
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JepeBbs. Peanuszanus nepesa

C MIOMOILBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHApHBIC) JEPEBDSI.
[Toctpoenue nepesa i 3a1aHHOTO
apu(PMETHICCKOTO BHIPAKEHUS.
PexypcuBHbIE aropuT™MBI 00X012
nepeBa. Mcnosib30BaHue CTEKA U
ouepeau Iyt 00Xo/1a Aepena.
JnHamMuyeckoe mporpaMMUpOBaHUE
KaK METO/JI PEIICHUS 3a4a4 C
COXpPaHEHHEM MTPOMEKYTOUHBIX
pE3yAbTAaTOB. 3aa4H, PEIIaeMbI€ C
MOMOIUIBIO0 IMHAMUYECKOTO
MPOTPaMMUPOBAHUS: BBIUUCICHUE
PEKYPCUBHBIX (QYHKIIUM, TOACUET
KOJINYECTBA BapUAHTOB, 3aJ]a41
ONTUMU3AIUU

2. Peanuzayus eviuucnenuil

C MHO2OPA3PAOHBIMU YUCTAMU.

3. Ilocmpoenue angasumno-
YaCmMomHO20 C108aps 0Nl 3A0AHHO20
mexkcma.

4. Ananuz mexcma Ha ecmecmeeHHOM
A3vIKe.

5. Buiuucnenue apugpmemuueckoco
BIPANCEHUS, 3ANUCAHHO20

8 nocm@uxcHot gpopme.

6. Ucnonvzosanue ouepeou.

7. Hcnonvzosanue oepesves

OJ151 BLIYUCTEHUS APUPMEMUYECKUX
BbIPANCEHU.

8. Buiuucinenue Onunbl Kpamuaiuie2o
nymu medsxicoy eepuiuHamu epagha
(aneopumm Jetikcmpul).

9. Buluucnernue pexypcusHvix QyHKyuLl
C HOMOWBIO OUHAMUUECKO20
NPOCPAMMUP OBAHUSL.

10. I1loocuém ronuuecmea sapuanmos
C HOMOWBIO OUHAMUUECKO20
NPOCPAMMUP OBAHUSL.

11. Pewenue 3a0au onmumuzayuu

C NOMOUWBIO OUHAMUUECKO20
NPOCPAMMUPOBAHUS
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2.3 | OcHOBBI OOBEKTHO- 16 [ToasaTre 00 0OBEKTHO- [TosICHATH OCHOBHBIE ITPUHITUIIBI
OpPUEHTHUPOBAHHOTO OpPUEHTHUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
POrpaMMHUPOBAHUS nporpamMmmMupoBaHu. OOBEKTHI U IpOrpaMMHUPOBaHUS.

kiacchl. CBOMCTBA M METOIbI OOBEKTOB. | [IpoeKkTHpOBATH U UCIIOJIB30BAThH
OOBEKTHO-OPUEHTHPOBAHHBIN aHANIN3. | MMPOCTHIC KJIACCHI 0OBEKTOB.
Pa3zpaboTka rmporpamm Ha OCHOBE [IpoexTupoBaTh HepapXuu KIacCOB
00BEKTHO-OPUEHTUPOBAHHOT'O MOAX0/A. | IS OMMMCAHHUS MPEIMETHOMN
Wukarncynsnus, HacleJOBaHHe, obnacTu.
NOJIUMOPHU3M. Pa3pabarteiBaTh IpOrpaMmbl
Cpensbl ObICTpOl pa3pabOTKu c rpapuueckuM UHTEPHENncoOM.
nporpamm. [IpoektupoBanue N3y4atb BTOPO# SI3bIK
uHTepdeiica mojb30BaTels. MPOrpaMMHUPOBAHUS
Hcnonp30BaHne rOTOBBIX yrpaBisieMbix | Ilpakmuueckue padomui:
AJIIEMEHTOB JIJIs1 TOCTPOCHUS 1. Ucnonvzosanue 20mogwvix K1accos
uHTEpdeiica. 6 npocpamme.
0030p S3BIKOB IPOTPAMMHUPOBAHHSI. 2. Pazpabomka npocmoti npocpammbi
[TonsiTue o mapagurmax C UCNONIL30GAHUEM KIIACCOS.
porpaMMHUpOBaHus. M3yueHue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONBL3YIOWe20 UHKANCYAAYUIO.

4. Paspabomka uepapxuu Kiaccos.

5. Paspabomka npocpammbi

¢ epaghuueckum unmepgheticom

Hroro no pazaeny 50
Pasznen 3. UndopmaumoHHble TEXHOJIOTHH

3.1 | KomnerorepHo- 8 Orarbl KOMIBIOTEPHO- BoiaensTh 3Tansl KOMIBIOTEPHO-
MaTEeMaTH4YeCKOe MaTEeMaTUYECKOro MOJICTUPOBAHMUSL: MaTEeMaTUYEeCKOTO MOJIETUPOBAHUS
MOJIEJTUPOBAHHE MOCTaHOBKA 33aJa41, pa3padoTKa U PeaJn30BbIBATh UX C TOMOUIBIO
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MOJEIH, TECTUPOBAHUE MOJIEIIH,
KOMITbIOTEPHBIN

JKCIIEPUMEHT, AaHAJIU3 PE3YJIbTATOB
MOJICITUPOBAHUA.

JuckpeTu3anus npu MaTeMaTH4E€CKOM
MOJEIUPOBAHUHN HENIPEPBIBHBIX
npoueccoB. MoaenupoBanue
JBH>KEHUS. MoJienupoBaHue
OMOJIOTUYECKUX CUCTEM.

MaremaTnyeckue Moaenu
B DKOHOMHKE. BeruncianrenpHbie

DKCIIEPUMEHTHI C MOJIEIIAMMU.
Komnvromepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yJIbTaToOB
JKCIIepUMeEHTa. MeTo HaMMEHBIINX
KBaJpaToB. OLEHKa YHCIOBBIX
napaMeTpoB MOJACTUPYEMBIX O0BEKTOB
1 npoieccoB. BocctaHoBneHne
3aBUCHMOCTEN MO pe3yIbTaTaM
AKCIIEPHUMEHTA.

BeposarnoctHbie MOnenu. MeToabl
Momnte-Kapio. UMutanimonHoe
MojaenupoBanue. CHCTEMbI MACCOBOTO
o0CTy>KUBaHUS

MIPOTPAMMHOT0 00ECIICUCHHUS.
[TosicHATh HEOOXOTUMOCTD U CYIITHOCTh
TUCKPETU3AINH TTPU PEIICHUH
BBIYHMCIIUTEIHLHBIX 33124 C TIOMOIIBIO
KOMITBIOTEPOB.

Hcronp30BaTh MMHTAITMOHHOE
MOJICIUPOBAHUE, B TOM YHUCJIE HA
OCHOBE BEPOSITHOCTHBIX MOJIEJIEH.
OO6pabaTeIBaTh pe3yabTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue pabomeut:

1. Mooenuposanue ogusicerus.

2. Mooenuposanue buonocuyeckux
cucmenm.

3. Umumayuonnoe mooenuposarue
¢ nomowbro memooa Moume-Kapo.
4. Obpabomka pe3y1bmamos
9KCnepumenma
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3.2

ba3nl naHHBIX

10

Tabnuunble (pensiuoHHbIe) 0a3bl
naHHbIX. Tabnuia — mpeacTaBacHue
CBeJIcHUH 00 OJTHOTHITHBIX 0OBCKTaX.
ITosne, 3anucek. Kimrou Tadmuiel. PaboTa
C TOTOBOM 0a30i JaHHBIX. 3aIMOTHCHUE
0a3bl qanHbIX. [louck, copTUpOBKa U
buIbTpanys TaHHBIX. 3aMPOCHI

Ha BBIOOPKY JaHHBIX. 3aPOCHI

C mapamMeTpamu. Beraucisemele moss
B 3ampocax.

MHuoroTta0anyHble 0a3bl JaHHBIX.
Turnebl cBsi3el Mex 1y TabJIUIIAMHU.
Buemnwmii kimrod. I{emocTHOCTD 6a3bl
JTAHHBIX. 3aMPOCHI K MHOTOTA0IMYHBIM
0a3aM JTaHHBIX.

OcHo6Hble NPUHYUNDBL HOPMATUZAYUU
0a3 oanuwix. A3biK ynpasnenus
oanuvimu SQL. Coz0anue npocmulx
3anpocos Ha a3zvike SOQL Ha 6b1O0pKY
OAHHBIX U3 0OOHOU MAOIUYDL.
Hepensyuonnsie 6azvl 0annwix.
DKcnepmuvie cucmemol

Xapaktepr3oBaTh 0a3y TaHHBIX KaK
MOJIEIh IPEAMETHOM 00JIaCTH.
[IpoexTupoBaTh MHOTOTA0IHMYHYIO 623y
TaHHBIX.

OcymecTBIATh BBOJ M pEAAKTUPOBAHUE
TaHHBIX.

OcCyIIeCTBIATh COPTUPOBKY, IIOUCK

Y BBIOOD JIaHHBIX B TOTOBOM 0ase
TaHHBIX.

dopMHpOBaTH 3aMPOCH HA TTOWCK
JTAHHBIX B CPEJIC CUCTEMBI YIIPABICHUS
0a3zamMu JaHHBIX.

VYrpapnats 6a30i JaHHBIX

C TIOMOIIIHIO TIPOCTHIX 3aMPOCOB

Ha s3pike SQL.

[TosicHATH 00J1aCTH IPUMEHEHUS,
JOCTOMHCTBA U HEJOCTATKH
HEPEISAIIMOHHBIX 0a3 TaHHBIX

B CPaBHCHHH C PEIISITUOHHBIMH.
Ilpakmuueckue pabomul:

1. Paboma c comosoii 6a30ii OaHHbIX.
2. Pazpabomka mHo2omabuunou 6azvl
OAHHBIX.

3. 3anpocwl kK MHOZOMAOIUYHOU Oa3e
OAHHBIX.

4. Ynpasnenue OaHHbIMU C NHOMOUWBIO
sazwika SQL
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3.3 | BeO-caiitbl 14 WuTepuer-npumnoxenus. [loastue o [TosICHATH NPUHIMIIBI TEXHOJIOTUU
CEpBEPHOI U KIIMEHTCKOM YacTsIX caiiTa. | «KJIMEHT — CEpBEp» HAa IpUMeEpe
TexHONOrus «KIUEHT — cepBep», € B3aMMOJIeHCTBHS Opay3epa
JIOCTOMHCTBA U HeAOCTaTKU. OCHOBBI u BeO-cepBepa. CozaBaTh IpOCTHIE
sa3p1ka HTML n kackaaabIx TaOIuIL BEO-CTpaHMUIIbI, UCTIONB3YS SI3BIK
ctuieit (CSS). Cuenapuu Ha si3bIKe pasmetku HTML, kackagHbie TaOIUIIBI
JavaScript. @opmebl Ha BeO-CTpaHHUIIE. CTUJIEH U CLICHAPUM Ha SI3bIKE
Pa3smenenue BeO-caiiTo. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHUIO
XOCTHHTIa. 3arpy3ka (hailjioB Ha CalT pa3MelIeHus cauToB B ceTu MHTEepHeT.
Ilpakmuueckue pabomur:
1. Cozoanue mexcmogoti
8eO-cmpanuybi.
2. Coz0anue 6eb-cmpanuybi,
sKAOUAIOW el MYTbmMUMeOUliHble
06veKmbl (PUCYHKU, 36VKOBble OaHHbLE,
8U10€0).
3. Ogopmnenue cmpanuyvl ¢ NHOMOUBIO
KACKAOHbIX mabauy cmuietl.
4. Ucnonvzosanue cyenapues Ha A3vike
JavaScript
3.4 | KomnbrorepHas 8 BBoa n300paxkeHuii ¢ UCMONb30BaHUEM | BBIMOTHATE 00IIYI0 KOPPEKIIHIO
rpaduxa pa3IUYHbBIX [IU(GPOBBIX YCTPOICTB U (POBBIX U300pAKEHUIA.

(urdpoBbIX PoTOANIAPATOB U
MHUKPOCKOIIOB, BUJIEOKaMep, CKaHEPOB
U IpyTUX YCTPONCTB).

['paduueckuii penaktop. Paspemenue.
Kanpuposanue. Mcnpasnenue

[IpumeHsATh UHCTPYMEHTHI
rpaduyecKoro pelakTopa K OTACIbHBIM
00J1acTsIM U300paKeHUs.

CTpouTh MHOTOCTIOWHBIE U300paKESHHUSI
C HCITOJIb30BAaHUEM MAaCOK, TOTOBUTh
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MEPCIEKTUBLL. [ ncTOrpamma.
Koppekuust ypoBHEN, KOPpEKIUS LIBETA.
OO0ecuBeYrBaHNE IBETHBIX
n3zoopaxenuii. Peryms. PaGorta

c obnactsamu. OUILTPHI.
MHorocnoitHbIe H300pakKeHUS.
TekcroBbie ciion. Macka ciosl.
Kanasnel. CoxpaneHue BbIICIEHHON
obnactu. [ToaroroBka WILTIOCTpALIHI
17151 B€O-CaiiTOB. AHUMUPOBAHHbBIEC
U300paKEeHHUS.

BekropHas rpaduka. [[puMUTHBBL.
N3MeHeHne nopsiaika 3I€MEHTOB.
BripaBHHMBaHUE, pacnpeiesiCHHE.
['pynmupoBka. Kpussie. @opmaTsl
BEKTOPHBIX pUCYHKOB. Mcrionb3oBanue
KOHTYpOB. BekTtopu3zauus pacTpoBbIX
M300PKEHUI.

[IpuHIUIIBI TOCTPOCHUS U
pEIAKTUPOBAHUS TPEXMEPHBIX
Mozenei. CeTouHble MOJIEIH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBelleHus. KaMepsl.
AnnutuBHbIE TeXHOJOTHH (3D-
npuHTepsl). [loHsITHE O BUPTYaIbHOM
PEaTbHOCTH U JIONIOJIHEHHOM
pEATbHOCTHU

WJUTFOCTPAIIAH JUTSI Pa3MEICHUS
Ha BeO-caliTax, cO3/1aBaTh
aHUMHPOBAHHBIC U300paKEHUSI.
Co3naBaTh BEKTOPHBIC N300 pasKCHHS

C TIOMOIIBIO0 PEAAKTOPa BEKTOPHOM
rpauKy WM HHCTPYMEHTOB
TEKCTOBOTO TIpoIieccopa.
Ilpakmuueckue pabomui:

1. Obpabomra yugposwix
gomoepaguii (kadpuposanue,
ucnpaeienue nepcnekmueol, KOppeKyus
VpoeHell, KoppeKyus ueema).

2. Pemywiv yughposwix pomoepadhuii.

3. Muozocnotinvle uzoopasiceHusl.

4. AHUMUpOBaHHbLE UB0OPANCEHUS.

5. BexmopHnas epaghuxa
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3.5 | 3D-mMonenupoBanue 8 [IpyuHIMIIBI TOCTPOCHUS U [TosICHATH MPUHIUIIBI TOCTPOEHUS
peaaKkTUpPOBaHUS TPEXMEPHBIX TPEXMEPHBIX MOJICIICH.
mozenel. CeTouHble MOJICIIH. BoINonHATE onepaliu no noCTpoeHHUIO
Matepuainbsl. MoaenpoBanue U PEIaKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHUKOB OCBelleHus. Kamepsl. MO/IEJIEN.
AnnutuBHbIE TeXHOJIOTHH (3D- Pa3zmemate Ha BUPTYyallbHOM CLICHE
MPUHTEPHI). MCTOYHHUKHU OCBEIICHUS U KaMEpHI.
[TonsiTHE O BUPTYaIbHOM peasbHOCTH [TpuBOANTH TPUMEPHI KCTIOJIBE30BAHUS
U JIOTIOJTHEHHOU peaibHOCTH TEXHOJIOTHI BUPTYaTbHOU
1 JIOTIOJITHEHHOW PEeaJIbHOCTH.
Ilpakmuueckue pabomul:
1. Cozdanue npocmuoix mpéxmepHvix
Mmooernell.
2. Cemounbie mooenu.
3. Penoepune
Hroro mo pazaemy 48
PesepBHOE Bpems 20
OBILEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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