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PabGouas mporpamma mo ydebHomy mpeamery «HMHdopmaTtukay (yrinyOnaEHHBIN
ypoBeHb) (mpeameTHas oOmacth «Martematuka W uHbOpMaTuKay) (daiee
COOTBETCTBEHHO — TMporpaMma 1o HHpopMaTHKe, HWH(GOpPMATHKA) BKIOYACT
MOSICHUTENBHYIO 3aIMCKY, COIepKaHUE O0YUCHHS, INIAHUPYEMbIC PE3YJIHTaThl OCBOCHHUS
MPOrpaMMbI 110 HTHPOPMATHKE, TEMATHIECKOE TUIAHUPOBAHUE

Conmepxanre  OOy4YCHHS] pPacKphIBaeT COJCpXKATeNIbHbIC 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 IMepruoa OOY4YeHHS Ha ypOBHE
cpemHero o0mero oOpa3oBaHMsl, a TakKe NPEIMETHBIC JOCTHKCHHS OOYJaroIIerocs
3a KaXKJIbIi TOJ] OOy4eHHUS.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no wuHdopmaTuke (YriiyOJ€HHBIH YPOBEHb) Ha YpPOBHE CPEIIHErO
obmiero obpa3oBaHusi pazpaboTaHa Ha OCHOBE TPeOOBaHMI K pe3ylbTaTaM OCBOCHUS
OCHOBHOM  0Opa3oBaTelbHOM  HporpaMMbl  cpeiHero  ofmiero  oOpa3oBaHMS,
npeacraBieHHbix B ®I'OC COO, a Takxke (QenepanbHoil padboyell NporpaMmbl
BOCTIUTAHUS.

[Iporpamma no uHpopmaTHKe NaéT MpeACTaBICHUE O IENsIX, 00Iel cTpaTeruu
OoOy4eHHMs, BOCITUTAHUSI U Pa3BUTHUS OOYYAIOIMIUXCS CPEACTBAMU Y4EOHOro mpeaMera
«Mudpopmartukay Ha yriayOJEHHOM ypOBHE, YCTAHABIMBAET 00s3aTEIbHOE MTPEAMETHOE
coJiepKaHue, MpeyCMaTpUBAET €ro CTPYKTypUpOBaHHE MO pa3jesaM U TeMaM Kypca,
OTIpEeNeTNsieT pachpeqesieHne ero mo kjaccam (TofaM Hu3ydeHwus), AaéT TpUMEpHOe
pacmpezienieHue y9eOHBIX YaCOB MO0 TEMATHUYECKUM pasjielaM Kypca U PEKOMEHIyeMYIO
(MpuMeEpHyI0) TMOCIEN0BATEIbHOCTh MX HU3YYEHUS C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO IMpoliecca, BO3PACTHBIX OCOOEHHOCTEN
00y4Jarommxcs.

[Iporpamma 1o uH(MOpPMATHKE OIpEAeNsieT KOJWYECTBEHHbIE W KadyeCTBEHHBIC
XapaKTEPUCTHKN y4eOHOrO MaTepuaia Jjs KaKJOoro rojia M3y4eHHs, B TOM YHCIIE
JUISL  COAEPKATENPHOTO HAMOJHEHUS pPa3HOTO BHUAA KOHTPOJS (MIPOMEKYTOYHOMN
aTTecTalui O0yYarOIINXCs, BCEPOCCHICKUX MPOBEPOYHBIX pPabOT, TOCYyAapCTBEHHOU
UTOroBoM  arrecraumu). IIporpamma mno wuHbOpMaTHKE SBISETCI  OCHOBOM
JUISL COCTaBJICHHS aBTOPCKMX YYEOHBIX TIPOTpaMM U Y4YEOHHMKOB, TOYPOUYHOTO
TJTAHUPOBAHUS Kypca YIUTEIEM.

Nudopmartuka B cpennem o611eM 00pa3oBaHUHN OTPAKAECT:

CYITHOCTh MH()OPMATUKN KaK HAYYHOH TUCIIMILTUHBI, U3YYaroIIel 3aKOHOMEPHOCTH
NpPOTeKaHUST W  BO3MOXKHOCTH  aBTOMAaTH3alMM  HWH(POPMAIMOHHBIX MPOIIECCOB
B PA3JIMYHBIX CUCTEMAX;
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OCHOBHBIE 00J1aCTH IPUMEHEHUSI UHPOPMATUKH, TIPEXK]IE BCETrO UHPOPMALIMOHHBIE
TEXHOJIOTHH, YIPABICHUE U COIIMABHYIO CeEpY;

MEXAUCIHUIUIMHAPHBIA ~ Xapaktep  MHQOpMATHKU U HUHPOPMALUOHHOU
NEeSATEIbHOCTH.

Kypc wundpopmaTuku st ypOBHS CpeIHEro oOIero oOpa3oBaHUA SBISETCS
3aBEpIIAIOIIUM JTallOM HENpPEephIBHON MOATOTOBKUA OOydalIMxXcsa B o0yactu
uHpopMaTUKU W UHEOOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha cojiep KaHKe Kypca MH(POPMATUKHU YPOBHS OCHOBHOTO OOIIEro 0O0pa3oBaHUs U OIBIT
MOCTOSIHHOTO TPUMEHEHUS] MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, NaéTr
TEOPETUIECKOE OCMBICIIEHNE, HHTEPIPETAIIUIO U 0000IIIEHHE ITOTO OTbITA.

PesynbraThl  yrayOn€HHOTO  YpOBHS ~ M3Y4YeHUsT  y4eOHOro  mpeaMmera
«UupopmaTrkay OpHEeHTHPOBAHBI HA MOTyUYE€HHUE KOMIIETEHTHOCTEH I MOCIeTyIOIIeH
npo(hecCHOHANIBHON NIeATEIbHOCTH KAaK B paMKax JaHHOM NMpeaMEeTHOM 00JacTH, Tak
U B CMEXHBIX C Hel o0nacTsax. OHU BKIIIOYAIOT B CEO0s:

OBJIAJICHUE KIIFOUEBBIMU MOHATUSMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHasl MpeaMeTHas 00JIacTh, pPAclO3HABAHME COOTBETCTBYIOIIMX WM IPU3HAKOB MU
B3aMMOCBS3€H, CIOCOOHOCTh JAEMOHCTPUPOBATH PA3IUYHbIE MOIXOIbl K H3YYEHHIO
SBJICHU, XapaKTEPHBIX JJIs1 U3y4aeMOil MpeIMEeTHON 00J1acTH;

YMEHHUE peliaTh TUIIOBBIE MPAKTUYECKHE U TEOPETHUUYECKHE 33Ja4uM, XapaKTepHbIE
JUISL KCTIOJIb30BAaHUSI METOJIOB U HHCTPYMEHTapUsl JaHHOM IPEIMETHON 001acTH;

HaJINYUE MPEACTaBICHUN O JaHHOM MPEIMETHON 00JacTH KaK LIEJIOCTHON Teopuu
(COBOKYITHOCTH TE€OPHil), OCHOBHBIX CBSI3SIX CO CMEXHBIMU 00JIACTSIMU 3HAHUM.

B pamkax yrayOn€HHOTO YpOBHS U3y4deHUsT WHGOPMATHKU 00eCreunBaeTCs
LeJICHANPABJICHHAs] MOATNOTOBKAa OOYy4YaloIIUXCi K MPOAOIDKEHUI0 00pa3oBaHUs
B  OpraHu3auusx npodeccHOHaIbHOrO  00pa3oBaHUs MO  CHEHUATBHOCTSM,
HEINOCPEICTBEHHO CBSI3aHHBIM C IIU(PPOBBIMU TEXHOJOTUSMH, TAKUM KaK MporpaMMHast
UHXKeHepHsi, MH(pOpMalMoOHHass  0€30MacHOCTh,  HMHMOPMALMOHHBIE  CHCTEMBbI
Y TEXHOJIOTMH, MOOUJIbHBIE CUCTEMBI U CETH, OOJIbILINE JaHHBIE U MAIIMHHOE 00y4YEeHueE,
IPOMBINUICHHBI ~HMHTEPHET BEIIEW, MCKYCCTBEHHBIM HMHTEIUIEKT, TEXHOJIOTHH
OCCIIpOBOJIHOM  CBSI3U,  POOOTOTEXHHMKA, KBAHTOBBIE  TEXHOJOTHUU, CHUCTEMBI
pacnpenenéHHoro peecTpa, TEXHOJIOTUHA BUPTYAIbHOU U JIOTIOJIHEHHOM PEAJbHOCTEM.

OcHoBHas 1enb u3yuyeHus: yueoHoro npeamera «MudpopmaTuka» Ha yriayOnéHHOM
YpPOBHE cpenHero ooOmiero oOpa3oBaHus — oOecHedeHHe MabHEHIIEro pa3BUTHS
MH(GOPMAILIMOHHBIX KOMITETEHIMI 00y4aronierocsi, ero roTOBHOCTHU K JKU3HH B YCJIOBHUSAX
pa3BUBaOIIErocss MH(MOPMAMOHHOTO 00IIecTBa W BO3pacTarolleil KOHKYpEHLUHU
Ha phIHKE Tpynaa. B cBs3u ¢ »Tum mu3ydenue umHpopMatuku B 10—11 kmaccax JOMKHO
00eCIeYuTh:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJHU
uH(popMaTHKU, UHPOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTUIA B COBPEMEHHOM
00IIIEeCTBE;

c(OpPMUPOBAHHOCTH OCHOB JIOTHYECKOT0 M aITOPUTMUYECKOTO MBIIIJICHHS;
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c(hOpMHUPOBAHHOCTh YMEHUHN pazinyaTh (PAKThl U OLIEHKH, CPABHUBATH OLICHOYHBIE
BBIBOJIbI, BUAECTh HUX CBSI3b C KPUTCPUSMU OLIEHUBAHUS H CBSA3b KPUTEPUEB
C omnpenenéHHOM CHCTeMOW ILIEHHOCTEH, MPOBEPATh Ha JOCTOBEPHOCTh U 0000IIATh
nHpopMaIuio;

c(OpPMUPOBAHHOCTH MPEACTABICHUN O BIUSHUM HWH(OOPMALMOHHBIX TEXHOJOTHI
Ha JKHU3Hb 4YeJOBeKa B OOIIECTBE, MOHUMAHUE COLMAIBLHOTO, SKOHOMHUYECKOTO,
MOJIUTUYECKOTO, KYJIBTYPHOTO, IOPUIUYECKOrO, TMPUPOAHOTO, SPrOHOMUYECKOTO,
MEJUIIMHCKOTO U (PU3UOJIOTUYECKOT0 KOHTEKCTOB HH(POPMAITMOHHBIX TEXHOJIOTHH;

OPUHATHE TPABOBBIX M JTUYECKUX ACHEKTOB HMH(POPMALMOHHBIX TEXHOJIOTHUH,
OCO3HaHHE OTBETCTBEHHOCTH JIIOJICH, BOBJIEUYEHHBIX B CO3JaHHE M HCIOJb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, pacClpoCcTpaHeHuEe HH(OpPMAINY;

CO3/IaHME€ YCJOBHM JUIsi pa3BUTHS HABBIKOB Y4eOHOM, MPOEKTHOH, HaydHO-
UCCIIEIOBATEIbCKOM M TBOPYECKOW  JEATENIbHOCTH, MOTHBALMM  OOYyYarouuxcs
K CAMOPa3BUTHIO.

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

Pazpnen «ludposast rpaMOTHOCTE» MOCBSIIEH BOIPOCAM YCTPOHCTBA KOMITBIOTEPOB
U JpyruX DJEMEHTOB IM(PPOBOTO OKPYKEHUS, BKIIOYas KOMIIBIOTEPHBIE CETH,
UCTIONIb30BAaHUIO CPEJICTB  OMEpAIMOHHON CHCTeMbI, pabotre B cetn HWHTepHeT
Y MCTIOJIH30BaHUIO HHTEPHET-CEPBUCOB, HH(POPMAIIMOHHOM 0€30IaCHOCTH.

Pa3znen «Teopernyeckue oCHOBBI MH()OPMATHUKM» BKIIOYAET B C€Osl MOHSITUNMHBIMN
anmapaT WH(OPMATUKH, BOMPOCHl  KOAUPOBAaHUS  WH(MOpPMALUK, H3MEPEHUS
nH(OPMAITMOHHOTO O00BEMA JaHHBIX, OCHOBBI aNreOphl JIOTUKK W KOMITBIOTEPHOTO
MOJICTTUPOBAHUSI.

Pasnmen «AdropuTMel W TPOrpaMMHUPOBAHHE» HAMpaBICH Ha Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIIEHHUS, pa3padOTKy ajlrOpUTMOB U OIEHKY HMX CJIOYKHOCTH,
dbopMUpOBaHHE HABBIKOB pEATM3allMU MPOTPAMM Ha A3BIKAX MPOTPAMMHUPOBAHUS
BBICOKOI'O YPOBHSI.

Paznen «MHpopMalmoHHbIE TEXHOJOTUUY» MOCBALIEH BOINpPOCaM MIPUMEHEHUs
WHGOPMAIIMOHHBIX TEXHOJOTUH, pPEaTM30BaHHBIX B TMPUKIATHBIX MPOrPAMMHBIX
OpOAYKTax M MHTEPHET-CepBUCaX, B TOM 4YHCIE B 3aJayax aHajlu3a JaHHbIX,
MCIIOJIb30BaHMUI0 0a3 JAHHBIX U 3JIEKTPOHHBIX TAOIUIL ISl PEIICHHS MPUKIIAIHBIX 3a/1a4.

B nmnpuBenénnom panee conepkaHuu ydeOHoro mnpeamera «MHdopmaTrkay
KypPCUBOM BBIJICJIEHBI JOMOJHUTEIbHBIE TEMbl, KOTOPhIE HE BXOISAT B 00s3aTEIbHYIO
nporpaMMy OOYy4YeHHsl, HO MOTYT OBbITb MPEAJIOKEHBl Ui W3YYEHHs] OTAEIbHBIM
MOTHBHUPOBAHHBIM U CITIOCOOHBIM 00YYaIOIIUMCH.

VYriyonéunbii YPOBEHb U3Yy4YCHUS uH(pOpPMaATUKU PEKOMEHyEeTCS
JUIS  TEXHOJIOTUYECKOTO  Mpoduisi,  OpUEHTUPOBAHHOTO HA  WHXCHEPHYIO
u  uHQOpPMAIMOHHYIO c(depbl AeATEeNbHOCTH. YTIyOJIEHHBIM YpOBEHb H3yUYCHHUS
uHpopMaTUKA  OOECleYMBaeT: TOJATOTOBKY OOYYalOIIMXCA, OPUEHTUPOBAHHBIX
Ha CTENMAaIHbHOCTH B 00acTH MH(POPMAIMOHHBIX TEXHOJIOTHNA U MH)KEHEPHBIS
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CTHEIMATLHOCTH, YYaCTHE B IPOSKTHOM U UCCIIEIOBATEILCKOM IeATEeIbHOCTH, CBI3aHHOM
C COBpEMEHHBIMU HAIPABJICHUAMU OTPACIN HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, TMOATOTOBKY K VyYacTHI0O B OJUMIHagaXx W cAade EamHOTO
roCyIapCTBEHHOT'O IK3aMeHa 1o WH(OpMaTHKe.

[TocnenoBaTenbHOCTh M3YyUEHHUSI TEM B IpejaesaX OJHOTO roja oOyudeHHUS MOKET
OBITh M3MEHEHA 10 YCMOTPEHHUIO YYHTENs MpH IMOATOTOBKE pabodeil IporpaMMmbl
Y TIOYPOYHOTO TUIAHUPOBAHUSI.

Oob11ee 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 HeJIeIio).
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COJIEP) KAHUE OGYUEHUS!

10 KJIIACC

udpoBasi rpaMOTHOCTH

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

[Tpununel paboThl KOMITBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (HoH
Helimana. [apsapockas apxumekmypa. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBbI
npoiieccopom. OrnepaTuBHas, MOCTOSIHHAS U IOJITOBpeMeHHasi naMATh. OOMEH TaHHBIMU
C nomo1bio MKUH. KoHTposiepbl BHEMIHUX YCTPOUCTB. [IpsMoil JOCTYI K HaMATH.

OCHOBHBIE TEHACHIMU Pa3BUTUA KOMIIBIOTEPHBIX TexHojorui. I[lapannenpHbie
BbIUHCIICHUA. MHoromnpoueccopusie cuctembl. CyrnepkoMibroTepsl. PacripenenéHnbie
BBIYUCIUTEIbHBIE CUCTEMBI U 00paboTka OONbIIMX AaHHBIX. MoOuIbHBIE TU(POBLIC
YCTPOMCTBA M WX POJb B KOMMYHHUKalMsSIX. BCTpOE€HHbIE  KOMIIBIOTEPHI.
MukpokoHTposuiepbl. POOOTH3HpOBaHHBIE POU3BOJCTBA.

[IporpamMHOe oOecrieueHre KOMIIBIOTEPOB W KOMIBIOTEPHBIX CUCTEM. Bubl
IporpaMMHOro obecnedeHuss M uxX HazHadyeHue. (OCOOEHHOCTH MPOTrPaMMHOIO
oOecrieyeHus: MOOWIBbHBIX ycTpoucTB. [lapamnensHoe nporpammupoBanue. CUCTEMHOE
nporpaMmHoe  oOecriedeHre. OnepallMOHHbIE CUCTeMBbL. YTWIUTHL. JlpaiiBepsl
yCcTpoicTB. MHCTAIISAUS U ACMHCTAILISIUS IPOrPAMMHOTO 00€CIIEYEHUSI.

QaitnoBble cucteMbl. [IpuHIMOBI pa3MmelieHdss W WMMEHOBaHHA  (ailsioB
B foJroBpeMeHHo namartu. [1labnonsl Ay onucanus rpyni (haisos.

[Iporpammuoe oOecnedeHue. JIuieH3UpoBaHUE TPOTPAMMHOTO OOECIICUCHUS
u uudpoBbeIXx pecypcoB. [IpompuerapHoe u cBOOOAHOE MpOrpaMMHOE OOecleUeHUeE.
KoMMepueckoe U HEKOMMEPYECKOE HCIOIb30BAaHUE MPOrPAMMHOTO 00ECHeUeHHUs
U UU@poBbIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBAEMas 3aKOHOJATEIbCTBOM
Poccuiickoit  @enepauuy  3a  HENPABOMEPHOE  MCIOJIB30BAHHE  MPOrPAMMHOIO
oOecrieueHus: U HU(PPOBBIX PECYPCOB.

[IpyHUUIIBI TOCTPOECHHSI M alMapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Cerebie mpotokoibl. Cets MHTEpHET. Anpecanus B cetu MiHTepHeT. [IpoTokomsl cTeka
TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetw ¢ nomomblo Macok mnojacered. CereBoe
agMuHHACTpUpoBaHue. [lomydeHue HaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka HanmMuusi CBA3M C y310M ceTd. OmnpenesieHne MapupyTa JIBUKEHUS
MTaKETOB.

Bunbr NEeATETbHOCTU B CEeTH HNnTepher. CepBuchl HNuTepHera.
['eonndopmanmoHHbie cHUCTEMbl. | €0JOKAIIMOHHBIE CEPBUCHI PEATBLHOTO BPEMEHU
(HampuMmep, JIOKalMsi MOOWIBHBIX — TelIe(OHOB, OMPENCICHUE 3arpyKE€HHOCTU
aBTOMarvcTpasnei), MHTepHET-TOProBIIsd, OpOHUPOBaHUE OUJIETOB U TOCTUHHUII.

! Kypcusom BbiieneH MaTepuall, KOTOPhIA He ABJISETCS 00A3aTebHBIM IIPH U3YYEHUH M HE BXOJUT B COJIEPIKAHHE
IIPOMEXKYTOUYHOHN WM UTOIOBOM aTTeCTalUU 110 IPEIMETY.
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l'ocynapcTBeHHBIE 3IEKTPOHHBIE CEepBUCHI W yciayrd. ColualbHbIE CETH —
OpraHu3aiys KOJUIEKTUBHOTO B3aMMOJIEUCTBUS U OOMeHa AaHHBIMHU. CeTeBOW ATHKET:
npaBuia ToOBeAeHUS B KuOepmpocTpaHcTtBe. [IpoOireMa MOMIMHHOCTH MOTYYEHHOM
uHpopmaruu. OTKpeITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHbIE W HSKOHOMHYECKHE YIPO3bl, CBA3AaHHBIE C HCIOJIb30BAHHEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TeXHOJOrui. OOmme mnpoOieMbl 3allUThI
uHdopmauu 1 UHPoOpMaMOHHOW Oe3omacHocTH. CpencTBa 3amUThl MHGOPMAIUH
B KOMIIbIOTE€pPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX MH(OPMAIIMOHHBIX
cuctemax. IIpaBoBoe obOecrneueHre MHGOPMAIIMOHHONW O€30MACHOCTU. DIeKMPOHHA
yugpposas noonucs, cepmupuyuposantsvle caimsl U OOKYMeHmul.

[IpenoTBpalieHre HeCaHKIIMOHUPOBAHHOIO JOCTYTA K TUYHOU KOH(PHUICHIIMATIbHON
uH(pOpMaIuu, XpaHsIIecss Ha MEPCOHATIbBHOM KOMIBIOTEPE, MOOUIIBHBIX YCTPONCTBAX.
BpenonocHoe mporpammHoe obecriedeHue u crnocoObl 60psObl ¢ HUM. AHTUBUPYCHBIE
nporpammbl. OpraHuzainusi JTUYHOTO apxuBa HH(opmaiuu. PesepBHOe KoOmupoBaHHE.
[TaponbHas 3amuTa apXuBa.

[udpoBanue nanubix. CuMMeTpudHble U HecuMMeTpuuHble MHUGPHL [udps
npoctoit 3amensl. ludp Iesapsa. lludp Buxenepa. Anropurm mmudpoanus RSA.
Cmeeanoepaghus.

Teopernueckne 0CHOBbI HH(POPMATHKH

Nudopmanus, nanHsle ¥ 3HaHUA. MHGOpMalMoOHHBIE MPOIECCH B MPHUPOJIE,
TEXHHUKE U OOILECTBE.

HenpepbiBHBIE W JUCKPETHBIE BEIMYMHBI U cUrHalbl. HeoOXxoauMocThb
JTUCKpeTH3aluy HHGOpMaIUU, IpeTHa3HAYCHHOMN JIJIs1 XpaHEHUs, TIepeladyu U 00pabOTKu
B U(POBBIX CUCTEMAX.

JIBonuHO€E KOIHMpoBaHKe. PaBHOMEPHBIE U1 HEPAaBHOMEPHBIE KOMBI. [lekonpoBanue
COOOIIIEHUM, 3alUCaHHBIX C TOMOIIBI0 HEPABHOMEPHBIX KOJIOB. YcioBue DaHo.
[ToctpoeHne  OOHO3HAYHO  JEKOAUPYEMBIX  KOJOB C  TIOMOIIBIO  J€peBa.
I'pagh An.A. Mapkosa. Enunuiibpl u3MepeHusi KoJinyecTBa MHPpopMannu. As(aBUTHBIMI
MOAXO/J] K OLIEHKE KOJInuecTBa MH(OPMALIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch LEIbIX HW  JAPOOHBIX YHCEI
B TO3MUIMOHHOW cucTtemMe cuucieHus. CBOWCTBa MNO3UIIMOHHOW 3alMCH  YHCIA:
KOJIMYECTBO LMU(P B 3aMUCH, MPU3HAK JETMMOCTH YHKCJIa Ha OCHOBAHHE CHUCTEMBbI
CUMCJICHUSI. AJITOPUTM TIepeBOJia IIEJIOr0 4Yuciia U3 P-U4HOM CUCTEMBl CUUCIEHUS
B JICCATUYHYIO. AJTOpUTM TMepeBoAa KOHEUHOW P-uyHOil ApoOuM B AECATUYHYIO.
AJITOpUTM TEpeBO/a I1IEJIOT0 YWCia U3 JEeCATUYHOM CUCTEMBI CUMUCICHHUS B P-nuHylo.
[lepeBo KOHEYHOU JecATHYHOW ApoOUM B P-wyHyro. [[BouuHasi, BOCbMEpHUYHAs U
IIECTHA/IIATEpUYHAsT CUCTEMBbI CUUCICHUS, CBSI3b MEXKAYy HUMH. ApudpMeTudecKkue
ONEpPALK B MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS. Tpouunas ypasHoseuleHuas cucmema
cuucnenus. J[8ouyHo-0ecimuynas cucmema C4ucieHus.

Konuposanne tekctoB. Komuposka ASCII. OnnoOaiitHbie koaupoBku. CTaHaapT
UNICODE. Koguposka UTF-8. Onpenenenue nanpopmarimoHHOT0 00bEMa TEKCTOBBIX
COOOIICHU.
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KonupoBanne nzobpakenuii. OueHka uHOOPMAIIMOHHOTO 00bEMa rpaduuecKux
JAHHBIX MPU 33JaHHBIX PAa3pEIICHUN U ITyOnHEe KOAUPOBaHuA 1BeTa. L[BeToBbIE MOAEIH.
Bekroprnoe komupoBanue. dopmarbl rpaduyeckux QaiinoB. TpéxmepHas rpaduka.
®pakranbHas rpaduka.

KonupoBanue 3Byka. Onenka uHGOpPMAIMOHHOTO 00BEMA 3BYKOBBIX JaHHBIX
IIPY 33JIaHHBIX YaCTOTE NUCKPETU3ALMHU U PA3PAIHOCTH KOAUPOBAHUS.

Anrebpa noruku. Ilonarue Beicka3piBaHMs. BbICKasbIBaTeNnbHbIE  (HOPMBI
(npenukatsl). KBaHTOPBI CyllIeCTBOBaHUS U BCEOOIIIHOCTH.

Jlormueckue omepanuu. Tabmuipl UCTHHHOCTH. Jlormueckue BbIpaXKEHHS.
Jlormueckue ToxkaecTBa. JloKa3aTeNbCTBO JIOTUYECKUX TOXKAECTB C MOMOINBIO TaOIHIL
VMCTHUHHOCTH. JIorndyeckue ornepanny 1 Ornepanuu HaJ MHOKECTBAMM.

3aKkoHbl anreOphl JIOTMKW. OKBUBAJIEHTHBIE MPEOOpa3oBaHUs  JIOTHUYECKHUX
BbIpakeHUU. Jlornueckne ypaBHEHUS U CUCTEMBI YPAaBHEHUM.

Jlornyeckue QyHKIMU. 3aBUCUMOCTH KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX
GyHKIMIA OT KOJIMYeCTBa apryMeHTOB. [loHbIe cucTEeMBbI TIOTHYECKUX (QYHKIIUM.

Kanonuueckue ¢popmbl moruueckux BblipakeHUN. CoBEpIlICHHbIC TU3bIOHKTUBHbBIC
U KOHBIOHKTHBHBIE HOPMAJIbHBIE (POPMBI, AITOPUTMbI MX MOCTPOCHUS MO TabiuIe
MCTUHHOCTH.

Jlormyeckue HIEMEHTHI B cOCTaBe KomImblotepa. Tpurrep. Cymmarop.
Muoropa3psaneii  cymmarop. IloctpoeHue cxeM Ha  JOTMYECKUX — DJIEMEHTAax
[0 33JaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3allCh JIOTHYECKOIO  BBIPAXKECHUS
0 JIOTUYECKON cxeme. Mukpocxemvl u mexHoa02us ux npou3600Cmed.

[IpencraBieHue HENbIX YACEN B MAMATH KOMIIbIOTEPA. OrpaHUYEHHOCTD JUaIa3oHa
YyCeNl MPU OrPaHUYEHUN KOJWYecTBa pas3psaoB. llepenosiHeHHMe pas3psiAHON CETKH.
be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWUT. [[BOMYHBIN MOMOJHHTCIBLHBIA KOJI
OTPULIATENBHBIX YUCET.

[lobutoBble  jormyeckue onepauuu. Jlornueckuii, apudpmeTnyeckuii U
nukindeckuit cipuru. [ludpoBanue ¢ moMoIIbIO MOOGUTOBOM ONIEPAINH «UCKITIOUAOIIIEE
NJIN».

[IpencraBiieHre BELIECTBEHHBIX YMCENI B MaMATH KOMIIbIOTEpA. 3Hayalas 4acTb
U TOpSNOK uucia. Jluama3oH 3HAaYeHW BEHIECTBEHHBIX uuncen. [IpoGiembl
XpaHEHNs BEUIECTBEHHBIX YMCEJl, CBA3aHHBIE C OTPAHMYECHUEM KOJUYECTBA Pa3psaoB.
BrimoniHeHre omeparii ¢ BEMIECTBEHHBIMM  YHMCJIAMU, HAKOIUIGHHE  OLIMOOK
MIPU BBIYUCIICHUSIX.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB PaOOTHl MPOCTEHIIMX —aJrOpPUTMOB
YIPaBJIEHUS UCIIOTHUTESIMU U BBIYMCIUTEIBHBIX AITOPUTMOB. OTpeeneHne UCXOIHBIX
JAHHBIX, TIPU KOTOPBIX AJITOPUTM MOXET JaTh TPEOyEeMbIi Pe3yJIbTar.

Oranbel pemieHuss 3a7ad  Ha KoMIbloTepe. HCTpyMeHTanbHBIE CpENCTBa:
TPAHCISATOP, OTJIATYUK, MPOPUIUPOBIIMK. KOMIUISAIUSA U MHTEpHpPETAlUs TPOrPAMM.
BupryanpHble MalIuHBL.
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WuTerpupoBanHas  cpeaa  pa3paboTKU.  Meroabl  OTIAAKM — [POrPaMM.
Hcnonp3oBanue TpaccUpoBOUHbIX Tabmuil. Otnagouynsii  BbiBoA. [lomarosoe
BBITIOJIHEHNE ITpOTrpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaYEHUI NTEPEMEHHBIX.

SI3pik  mporpammupoBanus  (Python, Java, C++, C#). Tumel pgaHHBIX:
LIEJIOYMCIICHHBIC, BEIECTBEHHBIC, CUMBOJIbHBIC, Jorudyeckue. BersieHnsa. CilioxHbIE
ycioBus. Ilukibl ¢ ycnoBueM. llukiasl mo nepemMeHHOW. B3aummo3aMeHseMOCThb
pa3IUYHBIX BUIOB UKIOB. MHBapuaHT 1ukia. CoCTaBI€HHE UUKIIA C UCIOIb30BAHUEM
3apaHee ONpeeIEHHOrO MHBapHaHTa [IUKIIA.

JlokyMeHTHpOBaHuEe mnporpamMm. Mcnons3oBanue xkommeHTapues. Iloaroroska
OMMCAHMS IPOrPaMMbl U HUHCTPYKIIUU JJIS [TOJIb30BATENS.

AnroputMbl 00pabOTKM HATYpaJbHBIX YHCEN, 3allMCaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCJICHUA: pa30MeHHe 3alliCu 4uciaa Ha  OTACNbHbIE  LUDPHL,
HAaXOXXJEHUE CYMMbl U MPOU3BEACHHS LHUPpP, HAXOKICHUE MAKCUMAJIbHON
(MUHUMAaBHOW) UG PHI.

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

OOpaboTka naHHBIX, XpaHsAmuxcs B ¢ainax. TekcToBele W JBOUYHbBIE
Gaiinel. dDaitnioBble TIepeMeHHbIe ((aiinoBeie ykazartenu). Utenue u3 Qaitna. 3anuch
B (haii.

Pa3Ouenue 3amaum Ha mnopazagaud. llogmporpammel (mponenypbl U (YHKIUH).
Pexypcus. PexypcuBHble 00beKThI ((pakTainsl). PekypcuBHbIE Mpoueaypsl 1 PyHKIUU.
Hcnonb3oBaHue CTEKA JUIsl OPraHU3aluU PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue  cTaHAApTHOW  OMOMMOTEKM  si3bIKa  IPOrPaMMHPOBAHUS.
[ToaxntoueHne OMOIMOTEK MOANPOrpPaMM CTOPOHHHMX MPOM3BOAUTENEeH. MOaylbHbIN
IPUHIUI OCTPOEHUS IPOIPAMM.

UYucnennple MeToabl. TouHOE W MPUOMMKEHHOE pelieHus 3anadyu. YucieHHbIe
METO/bl PELICHUS YypaBHEHUH: MeToJx nepedopa, METOHA TMOJOBUHHOTO JIEJICHUS.
[TpubnmxE€HHOE BBIUKCICHHE JJIMH KPUBbIX. BbIunciaenue miomaaeil puryp ¢ noMoIpro
YHCIEHHBIX METOJIOB (METOJ MPSAMOYTOJIBbHUKOB, MeTOJ Tpaneuuii). [louck makcumyma
(MUHUMYMa) (PYHKIIMM OJJHOM MEPEMEHHON METOI0M MOJIOBUHHOIO JIECIECHHUS.

OOpaboTka  CHMBOJBHBIX  JaHHBIX. Bcerpoennsie  QyHkmmm - s3bIka
MPOrpaMMHUPOBaHUsL [IJIE OOpabOTKHM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBJIECHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, MIOUCK MOJICTPOKH BHYTPU JaHHON CTPOKH,
3aMEHa HaJEHHOW IMOJACTPOKHU Ha JPYI'yHO CTPOKY. I'eHepanus Bcex CIOB B HEKOTOPOM
andaBuTe, yIOBIETBOPSIONIMX 3aJlaHHBIM oOrpaHuueHusM. I[IpeoOpa3zoBaHue umncina
B CHMBOJILHYIO CTPOKY M OOpaTHO.

MaccuBel M TOCIEAOBATENbHOCTH  YHceNl.  Boluncienue  0000MIEHHBIX
XapaKTEPUCTUK 3JEMEHTOB MAacCUBa WJIM YUCJIOBOM IMOCJIEI0BATEIbHOCTH (CYMMBI,
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MPOU3BEJCHUS, CpPEAHEro apu(pMeTHuecKoro, MHUHUMAIBHOTO M MaKCHUMAaJIbHOIO
AJIIEMEHTOB, KOJMYECTBA JJIEMEHTOB, VYAOBJIETBOPSIOIIMX 33aJaHHOMY YCIIOBHIO).
JInHeWHbINM NONUCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CopTtupoBka oaHOMepHOTO MaccuBa. IIpocTeie MeETOIbI COPTHPOBKH (METO.
ny3bIpbka, METOJ BbIOOpa, copTUpoBKa BcTaBkamu). CopTupoBKa ciusiHueM. boicTpas
coptupoBka maccuBa (anroput™m QuickSort). J[BOMYHBIN MOMCK B OTCOPTUPOBAHHOM
MacCHUBe.

JIByMepHBIE MacCHUBBI (MATpPHUIlbl). ANTOPUTMBI 00OpPaOOTKH JTBYMEPHBIX MaCCHBOB:
3aMoJHEHUE IBYMEPHOTO YKCIOBOIO MAaCCUBA M0 33JJaHHBIM MpPaBUJIaM, MOUCK AJIEMEHTa
B JIBYMEPHOM MAacCHBE, BBIYMCJIEHHME MakCUMyma (MUHHMyMa) U CYMMbI 3JIEMEHTOB
JIBYMEPHOTO MAacCHBa, IE€PECTaHOBKA CTPOK M CTOJOIIOB JBYMEPHOIO MAacCHBA.
Paspabomka npoepamm ons pewenus npocmeix 3adauw awanuza Ooaunwvix (ouucmka
OaHHBIX, KIACCUDUKayUs, aHAIU3 OMKIOHEHUIL).

NupopmanuoHHbIe TEXHOJIOTHU

TexctoBblii mponeccop. PenakrupoBanne u ¢dopmarupoanue. IIpoBepka
ophorpadun u rpammariku. CpeAcTBa MOKMCKA U ABTO3aMEHbI B TEKCTOBOM IPOIIECCOPE.
Hcnonb3oBanue cruneil. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKYMEHThl. CHOCKH,
ornasieHue. KomnektuBHas pabota ¢ JOKyMeHTaMu. MIHCTpYMEHTBI peleH3upOBaHUs
B TEKCTOBBIX mponeccopax. OOmnaunsie cepBuchl. [lenoBas mnepenucka. Pedepar.
[IpaBuna TUTUPOBAHMS MCTOYHUKOB U OQOpMIIECHUS OUOIHOrpaPUUECKUX CCHUIOK.
Odopmienue cnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOW TEKCTA.
TexHuueckue cpeacTBa BBoja TekcTa. Cenuann3npoBaHHbIE CPEICTBA PEIAKTUPOBAHNUS
MaTeMaTUYECKUX TEKCTOB.

AHamm3 naHHbIX. OCHOBHBIE 33Jladyd aHAIW3a JAHHBIX: IPOTHO3WPOBAHHE,
KJaccu(ukanus, KiacTepusalus, aHaliu3 OTKIOHEeHUH. [locnenoBaTenbHOCTh peleHus
3aJla4y aHaJIu3a JJAHHBIX: COOp MEePBUYHBIX JTAHHBIX, OYMCTKA U OLICHKA Ka4eCTBA JIaHHBIX,
BBIOOp W/WJIM MIOCTPOCHUE MOENH, MPeoOpa3oBaHUE NAHHBIX, BU3YyalIU3alUsl JaHHBIX,
UHTEpIIpeTaunst pe3ynbTaToB. [IporpamMMHBIE CpeACTBA W HWHTEPHET-CEPBUCHI
11 00pabOTKHU W TIPEACTABICHUs JTaHHBIX. bosbiue gaHHbIe. MammHHOE 00ydYCHHE.
HUnmennekmyanvrviii aHanu3 OAHHbIX.

AHanu3 1aHHBIX C TOMOILBIO ANEKTPOHHBIX Ta0IMLl. Berunciienne cyMMBbl, CpEeHETo
apumeTryeckoro, HaubOIbIIEro (HAMMEHBIIIET0) 3HAaUeHHsI Auana3oHa. Berumcienue
kod(pdunreHTa KoOppensuu JABYX psAAoB  AaHHBIX. [locTpoeHue cTosOUaTHIX,
JMHENYaThIX U KpyroBeix auarpamm. [loctpoenue rpadukos pynkmuii. [logdop nuHum
TPEH/a, PELICHUE 3a/1a4 IPOTHO3UPOBAHUS.

YuclieHHOE pelieHue ypaBHEHU ¢ MOMOIIBI0 oAbopa napamerpa. OnTuMusaius
KaK T[OMCK HaWIy4lllero pemieHuss B 3aJaHHbIX YycioBusix. lleneBas QyHkuus,
orpaHuveHus. JlokampHbIe W TI00aTbHBI MHHHUMYMBI Iel€BOM (QyHKIuU. PerneHue
3aJlay ONTUMU3ALKU C TOMOILBIO 3JIEKTPOHHBIX TaOJIHII.

11



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

11 KJIACC

Teopernueckue 0CHOBBI HHPOPMATHKH

Teopetnueckue mMOAXOAbI K OICHKE KOJIM4YecTBa HWHGOpManuu. 3aKoH
anmutuBHOCTH HHpopMmarmu. Dopmyna Xaprim. HWabopmanus U BEpOSITHOCTD.
®opmyia lllennona.

AnroputMmsl cxkatus nanHbiX. AnroputM RLE. Anroputm Xaddmana. Aaroputm
LZW. Aaroputmsl cxaTusi JaHHBIX C MOTEPSIMU. Y MEHbIIICHUE TTyOHHBI KOJUPOBAHUS
nsera. OcHOBHBIE Uaen anroputmoB cxatust JPEG, MP3.

Ckopocth  mepenauu JAHHBIX. 3aBUCUMOCTh BPEMEHHU nepeaadu
OT MH(POPMALMOHHOTO 00BEMA NAHHBIX M XAPAKTEPUCTUK KaHala CBs3u. [IpuduHbI
BO3HMKHOBEHUS OIIMOOK MpH nepeade JaHHbIX. Kojpl, mo3Bosstome oOHapyKUBaTh U
UCIIPaBJIATh OIIMOKH, BO3HUKAIOIIME IMPHU Mepenaye AaHHbIX. PaccTossHue X3MMuUHTA.
Koauposanue ¢ noBropenrem 0utoB. Kojasl XaMMuHra.

Cucrembl. KomnoHeHTsl crucTeMbl M MX B3auMojehcTBUEe. CHCTEMHBIM 3PQeKT.
VYnpasnenue kak HHPOpMaIIMOHHBIN nporiecc. OOpaTHast CB3b.

Mopnenmn u wmognenupoBanue. lLlens monenupoBanus. COOTBETCTBHE MOJAEIN
MOJIECIIUPYEMOMY OOBEKTY WM IIpoleccy, Lenau MopaenupoBaHus. Ddopmanuzanus
MIPUKJIAIHBIX 3a1a4.

[IpencraBieHue pe3ynbTaToB MOJAEIUPOBAHUS B BHUJE, YIOOHOM Il BOCIPHUSTHS
yenoBekoM. ['paduueckoe npencrapieHne JaHHBIX (CXEMBbI, TAOIHILIBI, TPAPHUKH).

I'padb1. OcHoBHBIE OHATHS. Buael rpados. Onucanue rpadoB ¢ MOMOUIbIO MATPHII
CMEXHOCTH, BECOBBIX MATPHL, CIIMCKOB CMEKHOCTH. PellleHne anropuTMU4eCKUX 3a1ad,
CBSI3aHHBIX C aHAIU30M TpadoB (MOCTPOEHUE ONTUMAIBHOTO MYyTH MEXAY BEpIIMHAMHU
rpada, ompeneseHUWE  KOJMYECTBA  PA3NIMYHBIX IMyTEeHd  MEXAy BepLIMHAMU
OPUEHTHUPOBAHHOTO AIMKINYECKOTo rpada).

HlepeBbs. bunapnoe pgepeBo. JlepeBbs momcka. CrmocoObl 00xojma Jepesa.
[IpencraBnenne apugMeTHIECKUX BHIPAKEHUI B BUJIE IepeBa. J{UCKpETHBIE UTPBI IBYX
UTPOKOB ¢ noHOM uHpopmanueit. [loctpoeHue nepeBa nepedopa BApUaHTOB, OMKCAHUE
CTpAaTEeTMu UIpPbl B TAOJUYHON (opMe. BBIUIpHINIHBIE W MPOUTPHILIHBIE MO3UIUH.
BbIUrphIIHbIE CTPATETUN.

CpencrtBa HMCKYCCTBEHHOro MHTesieKTa. (CepBUCHI  MAIIMHHOTO — IE€pEBOAA
U pacrno3HaBaHus ycTHou peun. KornutuBHble cepBuchl. MneHTudukanus v MOUCK
n300pakeHnid, pacrno3HaBanue Jyuil. CamooOywaromuecs CUCTEMBI. MCKyCCTBEHHBIN
WHTEJJIEKT B KOMIIBIOTEPHBIX uUrpax. lcrnonap30BaHME METONOB HCKYCCTBEHHOTO
UHTEIJIEKTa B OO0yd4arommx cucremax. lcronb3oBaHHe METOJOB HMCKYCCTBEHHOTO
WHTEUIEKTa B  poOoToTrexHuke. WHrepHer Bemieid. I[lepcmexkTuBbl  pa3BUTHS
KOMITBIOTEPHBIX MHTEJUIEKTYyaJIbHBIX cucTeM. HelipoHHBIE ceTH.

AJITOPUTMBI U IPOrPAMMUPOBAHHUE
dopManuzanms NOHATUA ainropurMa. MammHa TeropvHIra Kak yHUBEpPCajlbHAas
Mozenb Beiuncinenui. Tesuc Yepua—Twropunra. Mawuna I[locma. Hopmanvhole
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aneopugmoel Maproea. Aneopummuuecku Hepaspewiumvle 3aoauu. 3aoaua ocmauosa.
Hesozmooicnocmv asmomamuueckoti omaaoku npoepamm.

OneHka clI0)KHOCTH BhIYUCIICHH. Bpems paboThl 1 00bEM HCTIOIB3YEMON NTAMSITH,
UX 3aBUCHUMOCTb OT pa3Mepa UCXOJHBIX TaHHbIX. OLIEHKa aCUMITOTHYECKON CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TOJMHOMHUAIBHOU CIIOKHOCTH. I[lepebopHbIE alropUTMBI.
[IpuMepsbl pa3InyHbIX aITOPUTMOB PELICHUS OAHOW 3aa4H, KOTOPbIE UMEIOT PAa3IMYHYIO
CJIOKHOCTb.

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

MHuoropa3psigHbIe eNble YHCIa, 3a1a4 JTMHHON apu(METHKH.

CrnoBapu (accouuaTUBHBIE MAaCCUBBI, 0TOOpaxkeHus1). Xau-radnuisl. I[loctpoenue
an(aBUTHO-YACTOTHOTO CIIOBAPS JJI 33JJaHHOTO TEKCTA.

Ananus mexcma na ecmecmeenHom A3vike. Buvidenenue nocnedoeamenvnocmei
no wiabnony. Peeynapuvie evipaxcenus. Yacmommuwiii ananus.

Crexku. AHaIW3 MNOPaBUIBHOCTA CKOOOYHOrO  BBIpaKEHHsS.  Brluncnenue
apu(PMETUUECKOTO BBIPAKEHUS, 3alIICAHHOTO B MOCT(HUKCHOUN opMe.

Ouepenn. Mcnionp30BaHKe OUEpEIn 1 BPEMEHHOTO XPAHEHUSI TAHHBIX.

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

Anroputmel  Ha Trpadax. IlocTpoeHne MUHUMAJIBLHOTO OCTOBHOTO JepeBa
B3BECILICHHOTO CBSI3HOIO HEOpHEHTHUpoBaHHOTO rpada. Oo6xo0 ecpaga 6 2nybuny.
Ob6x00 epagha 6  wupuny. KomuuectBo  paszmuuHbIX — myTed  MEXIY
BEpPIIMHAMM OPUEHTUPOBAHHOTO alUKiIW4yeckoro rpada. AnroputMm JIeHKCTpBHI.
Aneopumm Dnotioa—Yopwanna.

HepeBps. Peanmuszanms nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOnuHBIE
(Ounapubie) naepeBbs. IlocTpoeHue JnepeBa s 3aJaHHOrO  apU(PMETUUYECKOTO
BbIpaKEeHUs. PekypcuBHBIE alropuTMbl oOxona jaepeBa. lcmosib3oBaHUE CTEKa U
ouepenu 11 00Xo/a AepeBna.

JluHaMu4ecKkoe MpOrpaMMHUPOBAHHE KAaK METOJ PEIICHUS 3aad C COXpPaHEHHUEM
IIPOMEKYTOUHBIX PE3YJbTATOB. 3aJauyd, pEIIAaeMble C IOMOIIBIO JHWHAMHYECKOIO
POrPaMMHUPOBAHMS: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIMI, MOACYET KOJIMYECTBA
BApUAHTOB, 33J]a4H ONTUMHU3AIUY.

[Tonsitue 00 OOBEKTHO-OPHUEHTHPOBAHHOM  MporpamMMupoBaHuu. OOBEKTHI
u kiaccel. CBoiicTBa M MeTonbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOIO  MOJAXOJA.
Wukancynsuus, HacaeA0BaHUe, MOTUMOPPU3M.

Cpensl  ObicTpodi  pa3pabotrku mporpamm. IlpoextupoBanue uHTEpdeiica
noJsib3oBaTesl. Vcnonap30BaHue TOTOBBIX YINPABIAEMbBIX 3JIEMEHTOB [JIsl TOCTPOCHUS
uHTepdeiica.

00630p s1361KOB TIporpamMmupoBanus. [loHsATHE 0 MapagurMax TPOrpaMMHUPOBAHMS.
H3yuenue 6mopoco A3vika npocpamMmupo8aHusl.
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NudopManuoHHbIE TEXHOJIOTUH

OTanbel KOMIIBIOTEPHO-MAaTEMATHYECKOTO MOJEIUPOBAHUA: INOCTAHOBKA 3aJayH,
pa3paboTka MOJENH, TECTUPOBAHWE MOJIEIHN, KOMIIBIOTEPHBIH SKCIEPUMEHT, aHAJIU3
pe3yJIbTaTOB MOJICIIUPOBAHHS.

JluckpeTu3anus Ipyu MaTEMAaTHYECKOM MOAEIUPOBAHUHU HENIPEPBIBHBIX IPOLIECCOB.
MopenupoBanue JBH>KCHUSL. MopenupoBanue OMOJIOTUYECKUX CHUCTEM.
MaremaTu4yeckre MOJEIN B SKOHOMHKE. BBIYMCIANTEIBHBIE SKCIEPUMEHTBI C MOJEIISIMH.

O6paboTka pe3yabTaTOB IKCIIEPUMEHTa. MeTo1 HaMMEeHbIINX KBajpaToB. OeHka

YHCJIOBBIX MapaMEeTPOB MOACIHUPYEMBIX O0OBEKTOB M MpoleccoB. BoccTaHoBieHne
3aBUCUMOCTEM MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHoCcTHBIE MOJIEIIN. Mertonpl Momnte-Kapio. Nmuranmonnoe
MozenupoBanue. CUCTEMbl MaCCOBOTO OOCITYKUBAHMUS.

Tabnuunsie (pensiiimoHHbIC) 0a3bl NaHHBIX. Tabmuia — npejcTaBiIeHUE CBEICHUN
00 ogHOTHHHEIX 0OBekTax. Iloje, 3amuch. Kimrou tabmunpel. Pabora ¢ roToBoM 0a3oit
JAHHBIX. 3arnojgHeHue O0a3pl JaHHBIX. [louck, copTupoBka W GUIBTpALMS JIaHHBIX.
3anpockl Ha BBIOOPKY JAHHBIX. 3ampochkl € TapamMeTpamu. Beluuciasiemble Mojs
B 3aIIpOCax.

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

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

Hepenayuonnvie 6azvl 0annvix. Ikcnepmuule cucmembl

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

Pa3menienue Be6-caiiToB. Yciyra XoCcTUHTA. 3arpy3ka (paiyioB Ha caiT.

BBox u300pakeHUHd C HCMOJIB30BAHUEM PA3IUYHBIX LHUQPPOBBIX YCTPONCTB
(mdpoBbIX (oToanmapaToB M MHKPOCKONOB, BHJIEOKAMEp, CKAHEPOB U JAPYTHX
ycTpoiicTB). ['paduueckuii pemaktop. Paspemenme. KaapupoBanme. Hcnpapnenue
nepcrnekTuBbl. [ ucrorpamma. Koppekius ypoBHeit, koppekius 1iseta. O0eciiBeunBaHnue
[BETHBIX H300pakeHuil. Petyibs. PaboTa ¢ obnactsamu. OuabTphl.

MHorocnoliHple u300pakeHus. TekcToBele cion. Macka cios. Kanambl.
Coxpanenue BbigeneHHON ob6nactu. [loaroroBka wiuItOCTpauuii s BeO-CaTOB.
AHUMHPOBaHHBIE N300paKEHUSI.

Bekropnass  rpaduka. IIpumutuBbl.  3MeHenwe  mopsaka — 3JIEMEHTOB.
BripaBHuBanue, pacnpeaenenue. [pynmupoBka. Kpuble. ®DopMmarbl BEKTOPHBIX
pucyHnkoB. Mcronp3oBanre KOHTYpOB. BekTopuzaius pacTpoBbIX H300paKEHHIA.

[IpyHIMIOBI TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX Mozeneil. CeTouHbIe
Mojiend. Marepuansl. MonennpoBaHUe HCTOUHUKOB OCBellleHUsA. KaMepbl. AU TUBHbBIE
texHonoruu (3D-npunTepsl). [loHsATHE O BUPTYadbHOW PEATHLHOCTH U JOTOJHEHHOM
pEATbHOCTH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE CPE/IHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OTPAXalOT FOTOBHOCTh U CIIOCOOHOCTH O0YYarOIUXCS
PYKOBOJACTBOBaThCS ~ CHOPMHPOBAHHOM  BHYTPEHHEW  MO3UMLMEH  JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPWEHTAllU{, TIO3UTUBHBIX BHYTPCHHUX YyOCKIEHUH,
COOTBETCTBYIOIIMX  TPAAULUOHHBIM  ILIEHHOCTSM  POCCHICKOIO oO1ecTna,
paclIMpEeHNUE YKU3HEHHOIO ONbITa M ONbITa JESITEIBHOCTH B MPOLECCE pean3aluu
CpeACTBaMH  Yy4€OHOrO TMpeIMeTa OCHOBHBIX HANpaBICHUW  BOCIUTATEIIBHOU
JEATEIIBHOCTH.

1) rpaskaIaHCKOro BOCTIMTAHMS

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

TOTOBHOCTh  TMPOTHBOCTOSATH  HMJCOJOTHH  OKCTpEMH3Ma,  HalMOHAIM3MA,
KceHO(poOMHM, IUCKpUMHHAIIMK 10  COINHMAIBHBIM,  PEIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) MaTPHOTHYECKOT0 BOCIIUTAHMS :

IICHHOCTHOE OTHOIICHHUE K HCTOPUYCCKOMY HACJCAMIO, TOCTMKCHHMSIM Poccun
B HayKe, MCKYCCTBE, TCXHOJOTHUSAX, NMOHMMAaHHC 3HAYCHUS MHPOPMATHKH KaK HAyKH
B )KM3HU COBPEMEHHOT'O OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:
COPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHMSA, O3TUYECKOTO  IOBEACHUS;
CIIOCOOHOCTh OIIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B CETH
HNHurepHer;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOEC OTHOILICHUE K MHPY, BKJIIOYas SCTCTHKY HAyYHOTO M TEXHHYECKOI'O
TBOPYECTBA,;

CMOCOOHOCTh BOCIPHHMMATH PA3JUYHbIE BHIbI HMCKYCCTBA, B TOM YHCJE
OCHOBAaHHOTO Ha MCIIOIb30BaHUH HH(POPMAILIMOHHBIX TEXHOJIOTHIA;

5) ¢pu3nyeckoro BOCHUTAHUS:

c(hOpMHUPOBAHHOCTh 370POBOr0 U 0Oe30MmacHOro olOpasa >KU3HU, OTBETCTBEHHOIO
OTHOIICHUS K CBOEMY 370pOBBIO, B TOM YHCIIC 3a CUET COOIIOACHUS TpeOOoBaHUI
0e30macHOi OSKCIUTyaTallid CPEeACTB  HH(POPMAIMOHHBIX W  KOMMYHUKAITMOHHBIX
TEXHOJIOTHH;
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6) TPya0BOr0 BOCTIMTAHMSA:

TOTOBHOCTh K aKTHUBHOW JIEATEIILHOCTH TEXHOJOTMYECKOW M  COLMAIBHOM
HANpaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUIAHHPOBATH W CAMOCTOSTEIBHO
BBITOJIHATH TaKyIO ACSITEIbHOCTD;

uHTEpec K  cepaM  MpoPecCHOHANBHONW  JEATENbHOCTH,  CBA3AHHBIM
c WHPOPMATUKOH, NPOTrPaMMHUPOBAHHEM ¥ HH(POPMAMOHHBIMA TEXHOJIOTHUSIMH,
OCHOBAaHHBIMH Ha JOCTIDKEHHSX HayKd HWHGOPMATHKH W HAayYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIATh OCO3HAHHBIM  BBIOOp Oymymied  mpodeccuun
Y pealn30BbIBATh COOCTBEHHBIE KU3HEHHBIC TIIaHBI,

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

7) IKOJIOrH4eCcKOro BOCIIMTAHMA:

OCO3HaHME TI00AJTBLHOI0 XapaKTepa IKOJIOTHUSCKUX MPOOJIeM U IyTel UX pelieHus,
B TOM 4YHCI€ ¢ YyYETOM BO3MOXKHOCTEH HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTH)KEHUSM Hay4YHO-TEXHHUYECKOIO Iporpecca M OOLIECTBEHHOM
IPaKTUKH, 32 CYET NOHUMAHUS POJIM MHPOPMALMOHHBIX PECYPCOB, MH(DOPMALIMOHHBIX
IPOLECCOB M MH(OPMALMOHHBIX TEXHOJIOTUH B YCIOBHUSAX LU(PPOBOI TpaHchopmanuu
MHOTUX c(ep )KU3HU COBPEMEHHOT'0 O0IIECTBA;

OCO3HaHWE LEHHOCTH HAYYHOW JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBISTh
IIPOEKTHYIO M HCCIIENOBATENBCKYIO ACSITENBHOCTh HHANBHUIYAIbHO U B TPYIIIE.

9) s MOMOHAJIBLHBII HHTEJLJIEKT, MPEANOIararo it c(hOpMHUPOBAHHOCT:

CaMOPETyJIMPOBAaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOIIMOHATBHBIM
U3MEHEHUSIM U TIPOSIBIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKJIIOYAKOMIEA CTPEMIICHUE K JOCTHXKEHHIO IIEIU
U YyCIEXy, ONTUMH3M, HHUIMATUBHOCTb, YMEHHE JCUCTBOBATh, HCXOIS M3 CBOHX
BO3MOKHOCTEH;

SMIIATHU, BKJIIOYAIOIMIEH CIIOCOOHOCTh IOHMMATh HMOIIMOHAILHOE COCTOSHHE
JIPYTUX, VYATHIBATH €r0 TPU OCYIIECTBIEHWH KOMMYHHUKAIIMH, CIIOCOOHOCTH
K COUYBCTBHIO U COIIEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTpaMBaTh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3800 TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare n3ydenusi nHOOPMATUKUA Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus
y obOyuaromerocst OyayT chOpMHUPOBAaHBI METANPEIMETHBIE PE3yJbTaThl, OTPAKCHHBIC
B YHHBEPCAIBHBIX YUCOHBIX JCHCTBUAX, @ UMEHHO — MTO3HABATEIILHBIC YHUBEPCABHBIC
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yuyeOHblEe JIeWCTBHS, KOMMYHUKAaTUBHbIE YHUBEpCalbHble Yy4eOHbIE JIEUCTBUS,
PEryJISTUBHBIE YHUBEPCAIbHBIE yUeOHbIE IEHCTBHSI, COBMECTHASI IESITEIIBHOCTb.

Ilo3HaBaTebHbIe YHUBEPCAJbHbIE Y4eOHbIe AeilCTBHUSA
ba3oBble JJoruueckue aeiicTBHA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

YCTAHABIIMBATh CYLIECTBEHHBIM NPU3HAK WJIM OCHOBAaHWS JJIsi CpPAaBHEHHS,
KJ1accupuKaIu U 0000IICHHUS;

ONPEACIIATH LETHU ACATEIbHOCTH, 3a1aBaTh MAPAMETPHI U KPUTEPUU UX TOCTUKECHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSIX;

pa3pabarpiBaTh IUTAH pEIICHHS MPoOJeMbl C YYETOM aHaIM3a HMEIOUTUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUATIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
1IEJISIM, OIICHUBATh PUCKH MTOCTEICTBUN JI€ITEIbHOCTH;

KOOPJAMHUPOBATh U BBITMIOJHATE PAabOTy B YCIOBHSAX PEaTbHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciieoBare/ibCKue 1eiCTBUA:

BJIQJIETh HABBIKAMHM Y4Y€OHO-HCCIEIOBATEIbCKOM M MPOEKTHOW JI€ATEIbHOCTH,
HaBbIKaMU pa3pelIeHus IpodiieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY
MOMCKY METOAOB PEIICHMs MPAKTUYECKHX 3a7ad, NPUMEHEHHUIO Pa3JInYHbIX METOJ0B
NIO3HAaHWS;

OCYLIECTBJIATH PA3JIMYHBIE BUABI ICSITEIIBHOCTH 110 NOJYYEHUIO HOBOTO 3HaHUS, €T0
UHTEPIIpEeTaluy, IPeoOpa30BaHUIO0 U IPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYalUsX,
B TOM YHCJI€ TIPH CO3/IaHUU YYE€OHBIX U COI[UATBHBIX MPOEKTOB;

(opMupoBaTh Hay4yHBIH THUN MBIIUICHUS, BJIAJETh HAy4YHON TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

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

BBISIBJISIT IPUYMHHO-CIIEJCTBEHHBIE CBA3U U aKTyaJU3HpOBaTh 3a7a4y, BbIABUTATh
TUIOTE3y €€ pelIeHus, HAXOAUTh apTYMEHThI JJIs 1I0Ka3aTEIbCTBA CBOUX YTBEPKACHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUHN PELLICHMUS;

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

JaBaTh OLEHKY HOBBIM CHUTyallMsiM, OLICHMBAaTb MPUOOPETEHHBIA  OIBIT;,

OCYIIECTBIISTH LieJICHANPABICHHBIN MOUCK MEPEHOCa CPEACTB M CIOCOOOB IEUCTBUS
B TPO(he€CCUOHATIBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0 M MPAKTUYECKYI0 001acTH
KU3HEIeITeIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTel;
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BbIIBUT'daTh HOBBIC UACH, IIPCAJIaraTb OpUInHaJIbHbIC ITOAXO0AbI U PCHICHHA, CTABUTDh
HpO6JIeMBI " 3a1a4M, OO0ITYCKArOIHEC aJIbTCPHATHUBHBIC PCUICHUS.

Pa6ora ¢ unpopmanueii:

BJIQJICTh HABBIKAMH TIONyYCeHHS WH(GOPMAIMK W3 WCTOYHWKOB Pa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBIISATh TOWCK, aHAJIN3, CHCTEMATH3aIlUI0 M HWHTEPIPETALIHUIO
nH(OpPMAITUHU Pa3TNYHBIX BHIOB U (HOPM MPEICTABICHUS;

co3daBaTh TEKCTHI B Pa3JIMYHBIX (popMmaTax ¢ y4ETOM Ha3HAYCHHUS HMH(GOPMAIHH
U [IETIEBOM ayIUTOPHH, BEIOUpAsi ONTUMATIBHYIO (JOpMY MPEICTABICHHS U BU3YAITH3aIINN;

OIICHWBATh JIOCTOBEPHOCTh, JICTHTUMHOCTh WH(MOpPMAIuu, €€ COOTBETCTBHE
IIPaBOBBIM M MOPAJIBHO-3THYCCKUM HOPMaM;

UCIIOJIB30BaTh CPEJCTBA WH(GOPMAIIMOHHBIX H KOMMYHHUKAITMOHHBIX TEXHOJIOTHIM
B PCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M  OpPraHU3AIlMOHHBIX 3a]a4
c coOmofeHueM TpeOOBAaHUM HSProHOMHUKH, TEXHHKH O€30MacHOCTH, TUTUEHBI,
pecypcocOepeKeHHs, IPAaBOBBIX M O3THYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e301acHOCTH;

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

KoMMyHuKaTHBHBIE YHHBepPCAJbHbIEe y4eOHbIe NeHCTBHS
Oo0menne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCEX Cepax KU3HU;

pacrno3HaBaThb HeBepOaJibHble CpeACTBa  OOILEHHUS, IIOHMMaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, PACMIO3HABATH MPEANOCHUTKH KOH(PIUKTHBIX CUTYallui U CMATYaTh
KOH(DJIUKTBI;

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

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAA 1eATEJIbHOCTD:

MMOHUMATh M HCHOJb30BaTh NPEUMYIIECTBA KOMAHAHOW W WHIWBUIYAJIbHOU
paboThI;

BBIOMpATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUM ¢ yIETOM OOIIHUX HHTEPECOB
1 BO3MOKHOCTEH Ka)KJI0ro YjieHa KOJJICKTHUBA;

NPUHUMATh LIEJIM COBMECTHOM JIESTEIIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUS 10 UX JTOCTHKEHUIO: COCTABJIATH IJIaH AEHCTBUM, PACIIPEIEIIATH POJIU C YUETOM
MHEHHUI y4aCTHUKOB, 0OCYK/IaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa M KaXKJIOTO yYaCTHMKA KOMAHJbI B OOIIHIA
pe3yJIbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE NPOEKThI, OIEHWBAaTh UJEH C T[O3UMLUMU HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

18



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

OCYIICCTBJIATDh IIO3UTHUBHOC CTPATCIHYCCKOC IMOBCACHUEC B PA3JIMUHBIX CUTYyallUAgX,
IPOABJIAATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH WHHUIIMAaTUBHBIM.

PerynsitTuBHble yHMBepCaJbHbIe Y4eOHbIC JeHCTBUA
Camoopranusanms:

CaMOCTOSATENIBHO  OCYILECTBIIATh  ITO3HABATENIBHYIO JEATEIBHOCTh, BBIABIATH
npo0JyieMbl, CTaBUTb U (POPMYIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NEATEIbHOCTH U JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PELICHUS MPOOJIEMbl C YUETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPENNIOYTEHUH;

JABaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacimupsaTh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JieNaTh OCO3HAHHBIM BBIOOp, apryMeHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a PEILICHHUC,

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIB:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HaBbIKAMH I103HABATEIbHOUW pE(IEKCHM KaK OCO3HAHHs COBEPILAEMBIX
JNEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIOJb30BAThH
npueMbI pedIEeKCUH JIsl OLICHKU CUTYAIIMH, BBIOOpA BEPHOTO PEILICHUS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IPUHHUMATh DPEUICHUSA 110 HUX CHWKECHUIO;

IIPUHUMATh MOTUBBI H ApTYMEHTHI APYTUX ITPU AHAIA3E PE3YIBTATOB IESATENBHOCTH.

IHpunstus ceds1 u APyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJTOCTATKH U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX [IPY aHAJIM3€E PE3YJIbTATOB A TEIbHOCTH,
pU3HABATH CBOE MPABO U MPABO JAPYTUX HA OIMIHUOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYTOTO YEJIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B npouecce uzyuenus kypca uHpopMaTtuku yriyonéunoro ypoHs B 10 kiiacce
oOy4aromuMucs OyayT JOCTUTHYTHI CIEAYIOUINE TPeIMETHBIE PE3yIbTaThl:

BJIaJICHUE MPEACTABICHUSIMHU O pOJIM UHGOPMAITUU U CBS3aHHBIX C HEH MPOIIECCOB
B TPUPOJIE, TEXHUKE M OOIIECTBE, MOHIATHAMHU «HHGOPMAIHS, «HHGOPMAITMOHHBIN
IPOLIECCH, «CUCTEMA», «KOMIIOHEHTHI CHUCTEMBD», «CHUCTEMHBIA 3(PPexT»,
«MH(OpMAaLIMOHHAS CUCTEMAY, KCUCTEMA YIIPABIICHUSY,;

BJIa/ICHHE METOJaMHM NoucKa HHpopMaluu B cetu MHTepHeT, yMeHne KpUTUYECKU
OLIEHWBATh WH(OPMAIIHIO, TIOYUYCHHYIO U3 ceTH VIHTepHET;
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YMEHHE XapaKTepU30BaTh OOJIBIINE JJaHHBIE, IPUBOJUTH IPUMEPBI HCTOUHUKOB MX
NOJIYYEHHUs] W HANPABIEHUS HCIOJb30BaHUS, YMEHUE KIIACCU(DPHUIMPOBATH OCHOBHBIE
3aJauM aHajdu3a JaHHbIX (IPOTHO3UPOBAHUE, KIacCU(PUKAIM, KIacTepU3alus, aHaIu3
OTKJIOHEHMI), IOHUMATh MOCIEA0BATEIbHOCTh PEIIEHUS 3a]]a4 aHajau3a JaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYHUCTKA W OIEHKAa KauyecTBa JTAHHBIX, BHIOOP H/HIIM MOCTPOCHHE
MOJen, IpeoOpa3oBaHME JIaHHBIX, BU3yalIM3alUsl JAHHBIX, HHTEpIpeTaLys
pe3yJIbTaTOB;

MOHMMAaHUE OCHOBHBIX TPUHIMIOB YCTPOWCTBA M  (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHJCHUUN pa3BUTUS
KOMIIBIOTEPHBIX TEXHOJIOTHII;

BJIaJICHUE HABBIKAMU PA0OTHI C ONEPAMOHHBIMA CUCTEMAMHU, OCHOBHBIMHU BHJIAMH
OpOrpaMMHOr0 oOecliedeHHsl JJisi pelleHHs Y4YeOHbIX 3ajJady 10 BBIOpAHHOM
CrenuaIn3aluy;

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

HOHMMaHuEe yrpo3 MH(OPMALMOHHONW 0€30IaCHOCTH, HCIHOJIb30BaHUE METOJ/IOB
U CpEACTB TMPOTHUBOACHCTBUS JTHUM Yrpo3aMm, COOJIOJICHUE Mep Oe30MacHOCTH,
IPENOTBpAllAlONIMX  HE3aKOHHOE  paclpOCTPAHEHHWE  MEPCOHAIBHBIX  JTAHHBIX,
coOmtoieHne TpeOOBaHM  TEXHUKH O€30MaCHOCTM W THUTHMEHbl NpH padote
C KOMIIBIOTEpaMH W JIPYTMMH KOMIIOHEHTaMU IIM(PPOBOTO OKPYKEHUS, MOHHUMAaHHE
IPABOBBIX OCHOB MCIIOJIb30BaHMSI KOMIIBIOTEPHBIX MpOrpamMm, 0a3 JaHHBIX U pabOTHI
B cetu MHTEpHET;

INOHUMAaHUE OCHOBHBIX [PUHUMIIOB JHMCKPETH3alW{  PAa3JIMYHBIX  BHUJIOB
uH(pOpMaIUKU, YMEHHE ONPEAENSITh HHPOPMALIMOHHBINA 00BEM TEKCTOBBIX, I'pad)UuECKUX
Y 3BYKOBBIX JaHHBIX IPH 33JaHHBIX NapamMeTpax AUCKPETU3AIMH, YMEHUE ONpPenesiTh
CPEHIOI0 CKOPOCTh Iepelaud JaHHBIX, OLEHUBATh HM3MEHEHHE BPEMEHU IEepeaaydn
IPU U3MEHEHUHU MH(DOPMAITMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHajla CBSI3H;

YMEHHUE UCIOJIB30BATh NP PELICHUH 33]1a4 CBOMCTBA NO3ULIMOHHOM 3aIIMCH YHCEIL,
JIrOpUTMa MOCTPOCHHUS 3aITMCH YUCIIA B TO3UIMOHHOW CUCTEME CUUCIIEHUS C 3aJaHHBIM
OCHOBAHMEM M TIOCTPOEHHUSl YHCIa IO CTPOKE, COJAEpKallled 3amuch 3TOr0 4Hcia
B IO3ULMOHHOW CHCTEME CYHMCIICHMS C 3aJlaHHBIM OCHOBAHHMEM, YMEHHUE BBIIOJHSATH
apu(pMeTHYeCKre ONepalvy B MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

YMEHHE BBINMOIHITHh MpeoOpa3oBaHus JOTMUECKUX BBIPAKEHUH, UCTIOIb3YsI 3aKOHBI
anreOppl JIOTUKU, YMEHHE CTPOUTH JIOTMYECKOE BBIpAXKEHHE B JAU3BIOHKTUBHOM
U KOHBIOHKTUBHOM HOpMajbHBIX (opmMax MO 3aJaHHON TabJMlEe HWCTUHHOCTH,
UCCIIEIOBATh 00JIaCTh HCTUHHOCTHU BBICKA3bIBaHUS, COJIEPKALIET0 IEPEMEHHBIE, PEIIaTh
HECJIOKHBIE JIOTUUECKHE YPABHEHUS U CUCTEMbl YPaBHEHMI;

NoHUMaHue 0a30BbIX AITOPUTMOB OOPAOOTKHM YMCIOBOM M TEKCTOBOW MHpOpMaLUu
(3amuch yKcels B MO3UIMOHHON CHCTEME CUMCIICHHMSI, HAXO0KEHUE BCEX MPOCTHIX YHCEI
B 33/IaHHOM JIMaria3oHe, 00padoTKa MHOTOPA3PSIAHBIX LENbIX YACET, aHATN3 CUMBOJIBHBIX
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CTPOK U JPYTUX), aITOPUTMOB MOUCKA U COPTHUPOBKH, YMEHUE OMPEIEIATh CIOKHOCTD
U3ydaeMbIX B Kypce Oa30BBIX alTOPUTMOB (CyMMHPOBAHHE 3JIEMEHTOB MAacCCHUBa,
COPTUPOBKAa MAacCHBa, MEpPEeOOpPHBIE AFOPUTMBI, JBOUYHBIM TMOUCK) U TNPUBOIUTH
MIPUMEPBI HECKOJIBKUX aJITOPUTMOB Pa3HOM CIOKHOCTHU JJISl PEIICHUSI OAHOM 3a1a4u;

BJIJICHHE YHUBEPCAILHBIM SI3IKOM ITPOTPaMMHPOBaHHUS BBICOKOTO YpoBHs (Python,
Java, C++, C#), npencraBieHusMu 0 0a30BbIX THMAaX JAHHBIX U CTPYKTypax JaHHBIX,
YMEHHUE UCIOJIb30BaTh OCHOBHBIE YIPABISAIOIINE KOHCTPYKIUU, YMEHHE OCYILECTBIIATh
aHaJIM3 TMPEUIOKEHHON MPOrpaMMBbl: ONPEAEIATh Pe3yJNbTaThl pabOThl MPOrPaMMBbI
IpU 3aJaHHBIX HUCXOJHBIX JIaHHBIX, OMNPEACNSATh, MPU KAKUX HCXOJHBIX JTaHHBIX
BO3MOYKHO IIOJYYEHUE YKA3aHHBIX pPE3YyJbTaTOB, BBISABIATH JAHHBIE, KOTOPHIE MOTYT
npuBeCcTH K omubOke B paboTe mnporpaMmbl, GOPMYIUPOBATH MPEIIOKEHUS
0 YJIYYIIEHUIO TPOrPaMMHOIr0 KOAA;

YMEHUE  CO3/1aBaThb  CTPYKTYpUPOBAaHHBIE  TEKCTOBbIE  JIOKYMEHTbl U
JEMOHCTPALIMOHHBIE MaTEpHAJIbl C HCIOJIb30BAHHEM BO3MOXKHOCTEH COBPEMEHHBIX
IIPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB,;

YMEHHUE HCIOIb30BaTh AJIEKTPOHHBIE TAaONMIBI JJIS aHanuu3a, MpPeACTaBICHUS
U 00pabOTKM NaHHBIX (BKJIHOYasl BBIYMCIECHUE CYMMBI, CPEIHEro apu(pmMeTuyecKkoro,
HanOOJIBLIEr0 ¥ HAMMEHBIIETO 3HaYEHUM, PEIICHNE YPaBHEHU, BBIOOp ONTHUMAIbHOIO
pelieHusi, moa00p JIMHUM TPEHAA, pELIEHUE 3a7a4 IPOTHO3UPOBAHHUS ).

B npouecce nsyuenus Kypca MHPOpMATUKHU yriyosi€HHoro ypoBHs B 11 kiacce
oOyuaromumMucs Oy1yT JOCTUTHYTHI CIAEAYIOUINE TPEIMETHBIE PE3YIbTaThI:

YMEHUE CTPOUTh HEPABHOMEpPHbIE  KOAbL, JOMYCKAIOUIME  OJHO3HAYHOE
JIEKOIUPOBaHUE COOOIICHUN (IpePUKCHBIE KObl), MCIOIb30BaTh MPOCTEUIINE KOJBI,
KOTOpBIE€ MO3BOJISIOT OOHApPYKMUBAaTh M MCHPABIATH OUIMOKH NpU Mepefayde JaHHBIX,
CTPOUTH KOJI, OOECNEeUMBAIONIMII HAUMEHBIIYI0 BO3MOXHYIO CpPEIHIOI JUIUHY
COOOILIEHUS TIPU U3BECTHOM YAaCTOTE CUMBOJIOB, OSICHATh NPUHLHUIIBI PA0OTHI MPOCTHIX
QITOPUTMOB CXKaTHUS JAHHBIX;

YMEHUE PellaTh aJrOPUTMUUECKUE 3a]a41, CBSI3aHHbIE C aHAIN30M rpadoB (3a1a4u
MOCTPOEHHUS ONTUMAJIBHOTO MyTH MEXy BEpIIMHAMU rpada, onpeesieHns: KOJTU4eCcTBa
pa3NUYHBIX MyTEed MEXAY BEpIIMHAMH OPUEHTHUPOBAHHOIO AalMKIMYECKOro rpada),
YMEHUE UCNOJB30BATh JE€PEBbS IIPU AHAIN3€E U IOCTPOEHUH KOJIOB U JUJIS IIPEICTABIICHUS
apu(pMETUYECKUX BBIPAKEHUH, MPU PEUICHUH 337a4 MOMCKAa U COPTHUPOBKH, YMEHUE
CTPOUTH JEPEBO WUIPhl MO 33JaHHOMY aJITOPUTMYy, pa3padaThiBaTh U OOOCHOBBIBATh
BBIMTPBIIIHYIO CTPATErNIO UTPHI;

yMEHHUE pa3padaThiBaTh U PEAIM30BbIBATH B BUJE MPOTPaMM 0Aa30BbI€ aJITOPUTMBI,
YMEHUE UCIOJb30BATh B IPOrpaMMax JAHHBIE PA3JIMYHBIX TUIIOB C yYETOM OTpaHUYECHHM
Ha JMana3oH MX BO3MOJKHBIX 3HAYEHHH, MPUMEHATH NPU PELICHUH 3a1ad CTPYKTYpPbI
JTAHHBIX (CTIHMCKH, CIOBAPH, CTEKH, OUYepEH, JEPEBHS), UCIIOIB30BaTh Oa30BbIE ONEPALIMH
CO CTPYKTYpaMHU JIaHHBIX, IPUMEHSATh CTaHIaPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI JIJIs
00pabOTKN YUCIIOBBIX JTAHHBIX U CHUMBOJIBHBIX CTPOK, MCIOJIBb30BaTh MPHU pa3padoTKe
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nporpaMm  OMOJIMOTEKM MOANPOrpaMM, 3HATh (DYHKIIMOHAJIBHBIE BO3MOXKHOCTHU
WHCTPYMCHTAJILHBIX CPEACTB Cpeabl pa3pabOTKH, YMEHHE WCIOJIb30BaTh CPEACTBA
OTNAJKA TporpaMM B cpelie NpOrpaMMHpPOBaHUSA, 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 TaOJIUYHBIC (PEISIIIMOHHBIC) Oa3bl
JTAHHBIX (COCTaBIIATH 3alpochl B 0a3ax JaHHBIX, BBITIOJHATh COPTUPOBKY M TIOWCK
3amucel B 0a3e JaHHBIX, HAMOJHATH pa3padOTaHHYI0 0a3zy JaHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHUYCCKUE MOJEIN I  aHaJIn3a
O0OBEKTOB U TMpOIIECCOB: (OPMYIHPOBATH 1IE€Tb MOJEIMPOBAHUS, BBIMOJIHATH aHAIU3
pPE3yNbTAaTOB, MOJYYCHHBIX B X0JI€ MOJICIMPOBAHUS, OIICHUBATH COOTBETCTBUE MOICIH
MOJICIUPYEMOMY OOBEKTY WM IPOIIECCY, MPEACTABISATh PE3yJbTaThl MOICIUPOBAHUS
B HaIJISIIHOM BHJIE;

yMeHUe OpraHU30BHIBATH JMYIHOE UH(OPMAITMOHHOE MIPOCTPAHCTBO
C HCIIOJNB30BAaHUEM PA3JIMYHBIX CPEACTB LUMPPOBBIX TEXHOJOTUH, IMOHUMAaHUE
BO3MOXKHOCTEH  IHU(PPOBBIX  CEPBUCOB  TOCYMAPCTBEHHBIX  yCIyT, IH(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMAaHUE OCHOBHBIX MPHUHIIMIIOB padOThl, BO3MOXKHOCTEH U OTrpaHUYCHUS
MPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJUICKTA B PA3IMYHBIX 00JIaCTIX, HATHINC
MPEACTABICHU O Kpyre peniaeMbIX 3a7ad MallMHHOro oOydeHus (pacro3HaBaHUA,
KJaccupUKalMd W MNPOTHO3UPOBAHMS) HAIMYUE TMPEACTABICHUM 00 HCIOJIb30BAHUU
UH()OPMAITMOHHBIX TEXHOJIOTHH B pa3IMYHBIX TPOPECCHOHAIBHBIX cepax.
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10 KJIACC
HaumenoBaunue
Ne KomnnuectBo OCHOBHBIE BUIBI 1E€ITEIbHOCTHA
pa3/iesioB U TEM [IporpammHoOe conepxkanue
n/m 4acoB oOyJaromuxcs

y4eOHOTro IIpeIMeTa

Pa3znen 1. lHudponasi rpaMoTHOCTH

1.1 | Kommnbrotep —
YHUBEPCAIBHOE
YCTPOUCTBO 00paOOTKH

TAHHBIX

6

TpeboBaHUs TEXHUKU OE30MACHOCTH U
TUTUEHBI TIPU paboTe ¢ KOMITBIOTEPAMHU
U APYTUMHU KOMIIOHEHTaMH [IU(PPOBOTO
OKPY>KECHHUS.

[TpuHIMIIBI pA0OTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon Heiimana. 'apsapockas
apxumexmypa. ABTOMaTH4YECKOE

BBIIIOJIHCHUEC IIPOrpaMMBI ITPOICCCOPOM.

OnepaTtuBHas1, MOCTOSIHHAS U
JoJIroBpeMeHHast maMsitb. O6MeH
JAHHBIMH C TIOMOIIBIO IIIHH.
KoHTpoiepbl BHEIIHUX YCTPONCTB.
IIpssMon nOCTYI K aMSITH.
OCHOBHBIE TEHJECHIUHU Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHM.

AHaJIN3UPOBATH YCIIOBHS
UCIIOJIb30BaHUsl KOMIIBIOTEPA U IPYTUX
JIOCTYITHBIX KOMIIOHEHTOB IIU(POBOTO
OKPY>KEHUS C TOUKHU 3pEHUS TpeOOBaHUI
TEXHUKHU O€30MaCHOCTU U TUTHECHBI.
OnuceiBaTh COCTaBHBIEC YaCTH

U IPUHIUIBI pA0OTHl KOMIIBLIOTEPOB,
MOOMJIBHBIX YCTPOMCTB, KOMITBIOTEPHBIX
CHCTEM.

XapakTepu3oBaTh KOMIIBIOTEPHI pa3HBIX
ITOKOJICHUH.

Uckats B cetu HTEepHET HHpOpMAIINIO
00 OTEUECTBEHHBIX CICIMAINCTAaX,
BHECIIMX BKJIAJ B Pa3BUTHE
BBIYUCIIUTEIbHON TEXHUKH.

[IpuBOIMTH IPUMEDPHI,

! Kypcusom B coniepsKaHui TeMaTUIECKOTO IIAHMPOBAHUS BbIAEIAETCS MaTEpUall, KOTOPhII He ABJIAeTCS 0043aTebHbIM NPU H3YYEHUU 1 HE BXOJMT B COJAEPKAHUE IIPOMEXKYTOYHON Wl

HUTOrOBOM aTTeCTalluu 10 NPEAMETY.
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[TapannenbHble BEIYUCICHMUS.
MHoOronpoueccopHbI€ CHCTEMBI.
CynepkomnsloTepsl. Pacnipenenéuubie
BBIYHCIIUTEIbHBIE CUCTEMBI M 00paboTKa
OO0JIBIINX JaHHBIX. MOOMIIbLHBIC
1M(ppoBBIC YCTPOMCTBA U UX POJIb

B KOMMYHHUKALUAX. BcTpoeHHbIE
KOMIIBIOTEPBl. MUKPOKOHTPOJIIEPHL.

Po6oTr3upoBaHHbIE IPOU3BOICTBA

NOATBEPKAAIOIINE TEHACHIINH PAa3BUTHSA
BBIYMCIIUTEIbHON TEXHUKH.

[ToACHATH CYITHOCTH NapajlIeIbHBIX
BbIuncieHud. [IpuBoIuTh MpUMEpHI
3a1a4, I PEMIEHUs KOTOPBIX
IIPUMEHSIIOTCS CYTIEPKOMITBIOTEPHBIE
TE€XHOJIOTUU WM TEXHOJIOTUU
pacnpeaenEHHbIX BBIYUCICHUM.
XapakTepu3oBaTb pOOOTU3UPOBAHHBIE
IPOM3BOCTBA, MOOUIIbHBIE LU(POBBIE
YCTPOMCTBA U X POJIb B KOMMYHUKALIAAX

1.2

[IporpammuOE
obecrnieueHue

[IporpammHuoe obecnieueHue
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl nporpaMmMHOro
oOecreyeHus U uX Ha3HaAYeHHeE.
Oco0eHHOCTH TTPOTrPAMMHOTO
oOecrieyeHust MOOUIIbHBIX YCTPOMCTB.
[TapannenbHOE MPOTPaMMHUPOBAHUE.
CucreMHO€E IporpaMMHOE 00ecrieueHue.
OnepalluOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeps! ycrpoucTB. MHCTausiuus

U JICUHCTAIUISALUS IPOTrPAMMHOTO
oOecrieueHusl.

daitnoBbie cucteMsbl. [[puHIUITBI
pa3MeIieHus 1 UMEeHOBaHUs (ailjioB

B JI0JTOBpeMeHHOM mamsiTu. [11a0moHb!
JUISL OMICAHUS Tpyn (haisioB.

PaGotats ¢ rpadpuueckum uaTepdeiicom
onepaunoHHoi cuctemsl (OC),
CTaHIAPTHBIMU H CITy>KEOHBIMU
MPWIOKCHUSAMU, (PAiTOBEIMHU
MEHEKEPAMHU.

COOTHOCHUTDH BHIbI TUIICH3U I

Ha HMCI0JIb30BaHUE MPOTPAMMHOI0
oOecrieueHus 1 MopsiioK €ro
UCTIONIb30BaHUS M PACIIPOCTPaHEHUSI.
[TpuBOIUTE MPUMEPHI TPOITPUETAPHOTO
¥ CBOOOJHOTO MPOrPaMMHOTO
obecrieueHus, MpeTHa3HAYCHHOTO

JUTS PEIICHUsT OTHUX U TEX XKe 3a7ad.
Ha3pIBaTh OCHOBHBIE PABOHAPYIIICHUS,
UMEIOIINE MECTO B 00JIaCTH
UCIOJIb30BaHUS POTPAMMHOI0
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3akoHOIaTEILCTBO Poccuiickoi
®denepanuu B 001aCTH TPOTPAMMHOTO
obecnieueHus. JluteH3npoBaHue
MPOTrPaMMHOTr0 00ecTieueHus U
1udpoBeIX pecypcoB. [IponpuerapHoe u
CBOOO/IHOE MPOrpaMMHOE 0OecTieUeHHE.
KomMepueckoe n HEKOMMEpPUYECKOE
HCIIOJIb30BaHUE ITPOTPAMMHOTO
obOecrieueHus U UPPOBBIX PECYPCOB.
OTBETCTBEHHOCTD, YCTaHABIIMBAaECMast
3aKOHOJaTeabCTBOM Poccuiickoi
denepanyiu 3a HEMMPABOMEPHOE
HCIIOJIb30BaHUE TPOTPAMMHOIO
oOecrieueHus U U(PPOBBIX PECYPCOB

oOecIrieueHus, 1 OTBETCTBEHHOCTD
3a HHUX, IPETYCMOTPECHHYIO
3aKOHOAATEIbCTBOM PD.
Hpaxkmuueckue pabomor*:

1. Uncmannayus u oeuncmaniayus
npozspamm

1.3. | KomnsrotepHsie cetu

[IpuHIUIIBI TOCTPOEHUS U annapaTHbIE
KOMITOHEHTBI KOMITbIOTEPHBIX CETEM.
CereBble npoTokoisl. CeTb HTEpHET.
Anpecanus B cetu IHTepHET.
[Iporokonsl creka TCP/IP.

Cucrema TOMEHHBIX UMEH.
Pasnenenue |IP-cetn Ha oacetu

C MOMOIIIbI0 Macok nojceteil. CeTeBoe
aqMuHUCTpUpoBanue. [lomydyenue
JTAHHBIX O CETEBBIX HACTPOITKAxX
KoMIibtoTepa. [IpoBepka HaIMUuUs CBA3U

[TosiCHATH IPUHIUIIBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEN.

BrisiBnsTh o6111€€ U pazauyus

B OpraHH3allly JJOKAJIbHBIX U
J100aIbHBIX KOMIIBIOTEPHBIX CETEH.
[IpuBOIUTH MpUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHHbpIMU
GYHKIASIMH.

Hcnonap30BaTh Macku NojaceTen
115l pazouenus |P-cetu Ha mojceTw.
[IpumeHnsTh porpaMMHoe

IHpGHHaFaCMHﬁ B I[IpOTrpaMMe 110 I/IH(IJOpMaTI/IKe NEepeUYCHb MPAKTUICCKUX pa60T ABJIACTCA PEKOMCHAATCIIbHBIM, YUUTECIIb ACJIACT BI)I60p IPOBCACHUA MPAKTUYCCKUX pa60T.
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c y310M ceth. OnpezesieHne MapupyTa
JBIKEHUS TTaKETOB.

Bunae! nestensHoCcTH B cetn UHTEpHET.
CepBucol UnTepHeTa.
["eonndopMamoOHHbIE CHUCTEMBI.
["eosioKkaIIMOHHBIE CEPBUCHI PEATTBHOTO
BpeMEHU (HampuMep, JIOKaIus
MOOUIIbHBIX TeNIe(hOHOB, ONIPECICHHE
3arpy’KEHHOCTH aBTOMAaruCTpasiei),
WHTEPHET-TOPTOBIIsl, OpOHUPOBAHKE
OWJIETOB U TOCTUHHUII.
['ocynapcTBEHHBIE ANEKTPOHHBIE
cepBUCHI U ycrayru. CoruaabHbIe CeTH —
OpraHu3aus KOJJIEKTHBHOTO
B3aMMOJICUCTBUS U OOMEHa JaHHBIMH.
CeTeBoli ATUKET: TIpaBuia MOBEICHUS

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

oOecrieueHure 1 IPOBEPKU
PaboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomot:

1. Cemesoe aomunucmpuposanue

14

Nudopmarmonnast
0€30IacHOCTh

TexHOTeHHBIE U SKOHOMHYECKHE
yIpO3bl, CBA3aHHBIE C UCIIOJIb30BAHUEM
UH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TexHoJoTuit. O61IKe MPOOIEMBI 3aIUThI
uH(popMaIuu 1 HHPOPMAITMOHHON
6e3omacHoctr. CpeacTBa 3aIUThI
uHGOPMAITUU B KOMITbIOTEpaX,

XapakTepu3oBaTh CYIIHOCTh IIOHSATUN
«MH(pOpMaLIMOHHAsA 0€30MaCHOCTh,
«3anmTa HHPOpMaLum».
®opmMyIpoBaTh OCHOBHBIE NTPaBUIIA
UH(OPMAITMOHHON O€30MaCHOCTH.
AHanu3upoBaTh 3aKOHOAATEIbHYIO
0a3y, Kacarlyrcs HHPOPMAITMOHHOM
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KOMIIBIOTEPHBIX CETIX
¥ aBTOMAaTHU3UPOBAHHBIX
WH()OPMAITMOHHBIX CUCTEMAaX.
[TpaBoBOe obecmnieueHue
nH(GOPMAIIMOHHON O€30MaCHOCTH.
DnexmporHas yugppoesas noonucsy,
cepmupuyuposanuvle caumol u
OOKYMeHMmbL.

[IpenotBpamieHue
HECAaHKIIMOHUPOBAHHOTO JOCTYyNa

K JINYHON KOH(PUACHIIUATIBHON
uH(pOpMaIuu, XpaHsencs

Ha MePCOHATBHOM KOMIThIOTEPE,
MOOWITBHBIX YCTPONCTBAX.
Bpenonocuoe nporpammHoe
oOecrieueHue 1 crmocoosl 6OPLOBI ¢ HUM.
AHTHUBHUPYCHBIE IPOTPAMMBI.
Opranu3aius JUYHOTO apX1Ba
uHdopmaruu. PesepBHoe KonmupoBaHue.
ITaposbHas 3amura apXusa.
[IudpoBanne nanHbIX. CHMMETPHYHBIC
¥ HECUMMETPUYHBIC T PHI.

[udpsr mpocToii 3aMEHBI.

Mudp Hezapsa. Hudp Buxenepa.
Anroputm mmdpoBarus RSA.
Cmeeanoepaghus

0€30MacHOCTH.

[IpuMeHATh cpeAcTBa 3alTUTHI
uHpopMaruu: 6paHaMay3PHI,
AHTUBUPYCHBIC TPOTrPAMMBI,
napoJIMPOBaHKE U ApPXUBUPOBAHUE,
mudpoBaHue.

[IpenoTBpamars
HECaHKIIMOHUPOBAHHBIN TOCTYTI
K JTUYHOU KOH(HICHIIMATIbHON
uH(popMaIuu, XpaHsauencs

Ha MIEPCOHATBHOM KOMITBIOTEPE,
MOOMJIBHBIX YCTPOMCTBAX.
Ilpakmuueckue padomeut:

1. Aumueupycneie npocpammeol.
2. lllugposanue oanmwvix

Hroro no pazaeny

24
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Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATUKH

2.1

IIpencraBnenune
uHbOopMaIuu
B KOMIIBIOTEPE

19

Nudopmanusi, 1aHHbIC U 3HAHUS.
HupopmalinoHHbIE TPOLIECCHI

B IIPUpPOJIE, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U TUCKPETHBIC
BEJIMYUHBI U curHaibl. HeoOxonumocTth
JUCKpPETU3alKi HHPOPMaLIUH,
npeJHa3HaYeHHOM JJIsl XpaHEHMUs,
nepeaadr 1 00paboTKU B HU(POBBIX
CUCTEMAX.

JIBOMYHOE KOIUPOBAHMUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIBI.
JlekomupoBaHue COOOIEHUH,
3aMKMCAHHBIX C IOMOIIbIO
HEPAaBHOMEPHBIX KOAOB. Y cnoBue daHo.
[TocTpoenune 0THO3HAYHO
JNEKOJUPYEMBIX KOJIOB C TIOMOLIBIO
nepesa. I pagh An.A. Mapkosa. EnuHUITEI
U3MEPEHUs KOJIMYecTBa MH(pOpMaLnu.
AndaBUTHBIA TOAXO/T K OLICHKE
KOJIMYECTBA HH(POPMAIIHH.

Cucremsl cuncnenus. PazsépHyras
3aIKCh LENbIX U IPOOHBIX YHCE

B IO3ULIMOHHOM CHCTEME CUUCIICHHUS.
CBoiiCcTBa NO3UIIMOHHOW 3aIIMCH YU CIA:
KOJIM4ECTBO (P B 3aMKUCH, TPU3HAK
JETUMOCTH YUCJIa HA OCHOBAHUE

[TosicHATH CyIIHOCTD TTOHATHM
«MHGOPMALIUS, «TAHHBIE», «3HAHUS.
Pemate 3anaun Ha u3MepeHue
uH(popMaruu, 3aKIr0YEHHON B TEKCTE,
C MO3UIMU aN(PaBUTHOTO MOJIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSITHOCTH ITOSIBJIEHUSI CUMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOAUMOCTD U CYIITHOCTD
JTUCKPETU3ALNY TIPU XPAHECHHH,
nepeaadye u 00paboTKe JaHHBIX

C IOMOIIBIO KOMITBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KOJ10B. Koguposats
U JIEKOJIMPOBATH COOOIICHUS

C UCITOJIb30BAHUEM PABHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

Crtpouth npeduKCHBIE KOJIBI.
KnaccudumupoBars cuctembl
CUHUCIICHUS.

BrinonuHsATs cpaBHEHUE YnCen,
3allUCaHHbBIX B JIBOMYHOM,
BOCBMEPUYHOW U IECTHAAATEPUIHON
CHUCTEMAaX CUUCIICHMUS.

OcCyHeCTBIIATh EPEBO YUCET MEKITY
JBOMYHOM, BOCBMEPUYHOMU
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CUCTEMBI CUYUCIIEHUA. AJITOPUTM
nepeBo/ia 1enoro yucia u3 P-uunoi
CUCTEMBI CUUCIICHUS B IECATUYHYIO.
ANTOpUTM NepeBoa KOHEUHOH P-nuHoi
JIpo0H B JECATUUHYIO. AJITOPUTM
MIEpEBO/Ia LEJIOTO YUCia U3 IECATUIHOM
CUCTEMBbI CUucieHus B P-uunyio.
[lepeBoa KOHEUHOM IeCATUYHOM IpoOU
B P-nunyto. /[BonuHas, BocbMepuyHas
Y IIECTHA/IIaTepUYHAsS CUCTEMBI
CUMCJIEHUS, CBSI3b MEXAY HUMH.
Apudmernueckre onepanuu

B MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasHosewernnasa cucmema
cuucnenus. /[gouyno-oecsaimuunast
cucmema CYuUCaeHus.

Komuposanune texctoB. Konuposka
ASCII. OnrOoGalTHBIE KOTUPOBKH.
Crangapt UNICODE.

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

Komuposanue nzobpaxenuii. Onienka
MH(OPMAIMOHHOTO 00bEMaA
rpaduyecKuX JTaHHBIX TIPU 3aJJaHHBIX
paspenieHnu u TTyOnHe KOIUPOBAHUS
uBera. [[BeToBbie monenu. BexktopHoe

Y [IECTHAUATEPUYHON CUCTEMaMU
CUMCIICHHUS.

BhINoAHATE CllOXKEHUE U BEIUUTAHUE
YuCell, 3alMCaHHBIX B JBOMYHOM,
BOCBMEPUYHOU U IIECTHAAATEPUIHOU
CUCTEMaX CUUCJICHHUS.

Ocy1ecTBIATh KOAUPOBAaHUE TEKCTOBOM
uH(pOpMaIUU C TOMOUIBIO
KOJMPOBOYHBIX TAOJHII.

Omnpenenars nHGOPMAILIMOHHBINA 00BEM
TEKCTOBBIX COOOLICHUM B pa3HbIX
KOJUPOBKaX.

Brranciars pazMep UBETOBOW MAIUTPHI
110 3HAYEHWIO OUTOBOM ITyOUHBI 1IBETA.
Onpenenste pa3Mepsl TpadpudecKux
(aiiJIoB MPU U3BECTHBIX PA3PEILICHUN U
TIIyOMHE KOJAUPOBAHUS 1IBETA.
Boruucnsats nHGOpMaIMOHHBIN 00BEM
M (pOBOI 3BYKO3AMKCH 10 HACTOTE
JTUCKPETU3AIINH, TTyONMHE KOAUPOBAHUS
U BPEMEHU 3aIHCH.

Ilpakmuueckue padomul:

1. Jluckpemuszayus epagpuuecxoii
uHgpopmayuu.

2. Jluckpemu3zayus 36yko60u
uHgpopmayuu
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KoaupoBaHue. PopmaTsl rpaQuuecKux
daitnos. Tpéxmepnas rpaduka.
®pakTanbHas rpaduka.

Koauposanue 3Byka. OnieHka
UH(GOPMAIIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YaCTOTE
JUCKPETU3AINU U Pa3psIIHOCTH
KOAMPOBAHUS

2.2

OcHOBBI anre0phl
JIOTUKHU

14

Anre6pa noruku. [lonsarue
BbICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmbl (mpenukatsl). KBaHTOPHI
CYIIIECTBOBAHMSI U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOauIbI
UCTUHHOCTH. Jlornueckue BhIpakKeHUsI.
Jlormueckue TOXKIeCTBA.
J{loKa3aTenbCTBO JIOTUYECKUX TOXKIECTB
C OMOILBIO TA0JIUI] HCTUHHOCTH.
Jlornueckue onepaiuu u oneparuu
HaJl MHOXECTBaMHU.

3aKoHBI anTeOphI JTOTUKH.
DKBUBAJICHTHBIE MPE0Opa30BaHUS
JIOTMYECKUX BhIpaKEHUM. JIornueckue
YpaBHEHUS U CUCTEMbl YpaBHEHUM.
Jlornyeckue QyHKIMU. 3aBUCUMOCTH
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
(GYHKIHIA OT KOJTUYECTBA APTYMEHTOB.
[TonHbIE CHCTEMBI JIOTUYECKHUX

[IpuBOIUTH IPUMEPHI TIEMEHTAPHBIX

Y COCTABHBIX BBICKA3bIBAHUM.
Pa3nuuathk BhICKAa3bIBaHUS U PEIUKATHI.
VYcTaHaBIMBATh CBSI3b MEKY alreOpoi
JIOTUKH U TEOPHEN MHOKECTB.
BpIunciisaTh 3Ha4YE€HUS JIOTUYECKUX
BBIPKEHUI C JJIOTUYECKUMHU
onepanusMi KOHbIOHKIIHH,
JTU3bIOHKIIUY, THBEPCUU, UMILTAKAIIUH,
SKBUBAJICHIMH.

[TpoBoauTh aHaIU3 TAOIUIT UICTUHHOCTH.
CrpouTth TaOIUIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKECHHUIM.
Ocyl1ecTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTHYECKUX
BBIPAKEHUI C HCIOJIb30BAHUEM 3aKOHOB
anreOpbl JTOTHKU.

Ocy1ecTBIATh MOCTPOCHUE
JIOTUYECKOTO BBIPAKEHUS C TAHHOU
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GbyHKITUH.

Kanonnueckue GopMbI JIOTHUECKUX
BbIpaxkeHu. COBEPIICHHBIE
JN3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpPMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOEHUS 10 TA0JINIIE UCTUHHOCTH.
Jlornueckue 3EMEHTHI B COCTaBe
kommbiotepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JJOTHYECKHUX
AJIEMEHTAX MO0 33JJaHHOMY JIOTHYECKOMY
BBIPAKECHUIO. 3aIIUCh JIOTUYECKOTO
BBIPAXKEHUS 110 JOTUYECKOU CXEME.
Mukpocxemovl u mexHono2us ux
npou3800cmea

TaOJIMIIE HICTUHHOCTH U €TO
YIPOILICHUE.

Pemars npocteie Jornyeckue
YPaBHEHHUS U CUCTEMbI YPAaBHEHUM.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMITBIOTEPA.

[TosicHATB yCTPOUCTBO CymMaTopa

U TpUITEpa.

3anuchIBaTh JOTHUYECKOE BBIPAKEHHE
10 JIOTUYECKOU CXEME.

CTpouTh cXeMbl Ha JTIOTHUECKUX
3JIEMEHTAaX M0 33JJAHHOMY JIOTUYECKOMY
BBIPAXKEHUIO.

Ilpakmuueckue padoomot:

1. Ilocmpoenue u ananuz mabauy
UCTMUHHOCIU 8 MAOIUYHOM Npoyeccope

2.3

KommnberorepHas
apudmMeTrka

IIpencraBieHUE LEIBIX YUCET B TAMSITH
KoMIbroTepa. OrpaHUYEHHOCTD
JIMAIIa30Ha YUCeJI PU OTPAHUYCHUN
KOJIN4eCTBA pa3psaoB. llepenosnenue
pa3psAaHON ceTKU. be33HakoBbIE U
3HAKOBbIC JaHHbIE. 3HAKOBBIN OWT.
JIBOWYHBIN JOTIOJTHUTEIBHBIN KOI
OTPULATEIIbHBIX YHACEI.

[TobuTOBBIC JIOTHUECKHUE OTIEpaITUH.
Jlornueckuii, apudmeTnyeckuii u
nukianaeckun capuru. ludposanue

[Tony4daTs BHYTpEHHEE IPEACTABICHHUE
LIEJIBIX Y BEILIECTBEHHBIX YHCEII

B IIaMSITH KOMITBIOTEPA; ONIPEAEIIATh
10 BHYTPEHHEMY KOy 3HAYEHUE YUCIIa.
XapakTepu3oBaTh 0€33HAKOBbIE U
3HAKOBbBIE JJAHHBIE.

[TosICHATH MOPSAOK BBIITOJHEHUS
apuMeTHUYECKUX Omnepanuil ¢ HeIbIMU
Y BEILIECTBEHHBIMHU YHCIIAMU

B IIPOLIECCOPE.

[IpuMeHsTh TOOUTOBBIE JTOTMUECKUE
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C TIOMOIIIbIO TOOMTOBOM OTepaIuu
«uckmmoyaroniee NJINy.

[IpencraBieHne BEIIECTBEHHBIX YUCEI

B MMaMSITU KOMIIbIOTEpA. 3HAYAIIasl YacTh
Y MOPAIOK yKucia. Jlnamna3oH 3Ha4YCHUN
BeIlIeCTBEHHBIX uncell. [Ipobiemsr
XPaHEHUS BEUIECTBEHHBIX YUCEIL,
CBSI3aHHBIE C OTPAHUYCHUEM KOJIMYECTBA
pa3psAn0B. BeinonHeHue onepanui

C BEIIECTBECHHBIMU YUCIIAMH,
HaKOTUICHUE OLIMOOK MPU BEIYUCICHUAX

oTepalluu.
XapakTepusoBaTh MpeCTaBICHUE

¥ XpaHEHWE B TaMATH KOMIThIOTEPA
BEIIIECTBEHHBIX YUCEN.

[TosicHATH TPUYMHBI HAKOTIIICHUS
OIIMOOK TP BBIYUCIICHUSIX

C BEIICCTBEHHBIMH YHCIIAMU.
Ilpakmuueckue pabomoi:

1. M3yuenue nopaspsono2o MawuHHo20
npeoCcmaesiieHus 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
BBIYHMCIIUTENIbHBIX aITOPUTMOB.
Onpenenenne UCXOAHBIX JaHHBIX,

IIPU KOTOPBIX AJITOPUTM MOXKET J1aTh
TpeOyeMblil pe3yJbTarT.

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

Y MHTEPIIPETALHs IPOTPaMM.
BupTtyanbHble MallIvHBI.
WuTerpupoBanHas cpeaa pa3padOoTKHU.

BoiscusaTh pe3ynbTat paboTsl
aJITOPUTMA JJIs1 UCTIOTHUTEIIS

MIPY 3aJJaHHBIX UCXOJHBIX JAHHBIX,
ONPENETATh BO3MOXKHBIE UCXOHBIE
JTAHHBIE JIJI1 U3BECTHOIO PE3YJIbTaTa.
[IpuBOAUTH NPUMEPHI ATOPUTMOB,
COAEpKaIIUX MOCIEI0BATEIbHBIE,
BETBAIIMECA U IUKIINYECKUE CTPYKTYPBHIL.
AHaIM3UpOBaTh IIUKINYECKUE
AJITOPUTMBI ISl UCTIOJTHUTEIS.
Briaensate atanel penieHus 3a1auu
Ha KOMIIBIOTEDPE.

[TosICHATB CYIIIHOCTD BBIIEIEHHBIX
3TanoB.
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MeTonbl OTIAAKK IPOTpamMM.
Hcnonb3oBaHre TPACCUPOBOYHBIX
Tabnuil. OTIag0YHBIN BBIBO/I.
[TomraroBoe BBHIMOJHEHUE MTPOTPAMMBI.
Touku octanosa. [IpocmoTp 3HaUCHUI
MEePEMEHHBIX.

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

CnoxHbie ycnoBus. LIUKITBI C yCIIOBUEM.

[{MKJIBI IO IEPEMEHHOM.
B3anmo3aMeHsIEMOCTD Pa3INYHbBIX
BUJIOB LIMKJIOB. IHBapHaHT LHUKIIA.
CocraBneHue HKiIa ¢ UICI0JIb30BaHUEM
3apaHee OINPEeNeIEHHOTO NHBApUAHTa
LUKJIA.

JIoKyMeHTHpOBaHHE IPOTrPaMM.
Hcnonp30BaHnEe KOMMEHTAPUEB.
[ToaroToBka onvcanus MpoOrpamMmsl

Y MHCTPYKIIMH JIJISl TIOJIb30BATENS.
AnropuTMbl 00pabOTKH HATYpaJIbHBIX
YUCEJI, 3aMMCAHHBIX B TO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3aIliCU YKCiIa Ha OTHEIbHbBIE ITU(PBI,
HAXO0XKJECHUE CYMMBI U IIPOU3BEICHUS
nu@p, HaX0XKAECHUE MaKCUMaIbHON

OTnaxxuBaTh IPOTPAMMBI C TIOMOIIBIO
TPaCCUPOBOYHBIX TAOIHUIL

Y C HCTIOJIb30BAHMEM BO3MOXKHOCTEH
OTJIATYMKA CPEJIbI TPOTPaMMUPOBAHMUS.
CocTaBisATh JOKYMEHTALIMIO

Ha IIPOrpaMMmy.

Pa3pabateIBaTh U peann3oBbIBaTh

Ha SI3BIKE MTPOTPaMMUPOBAHUS
aIropuTMbl 0OPAOOTKH LIENIBIX YHCET,
B TOM YHCJIC ITepeOOPHBIC aITOPUTMBEI.
PaszpabatbeiBaTh mporpamMmel

JU1s1 0OpaObOTKY JaHHBIX, XPAHSIIIUXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue paoomot:

1. Buioenenue u obpabomka yughp
Yeno2o YUcia 8 pasiuyHblx CUCIEMAX
CUUCTIEHUSL C UCNOIb308AHUEM ONepayuli
YeNouUCTIeHHOU apu@dmMemuKu.

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

6 Qaiinax
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(MUHUMAJIBHOM ) TUPPHI.
HaxosxaeHnue Bcex MpoCThIX Yuce

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

O6paboTKa JaHHBIX, XPAHALIUXCS

B (haiinax. TeKCTOBBIC U IBOUYHBIC
daiinbl. @aitoBble IEPEMEHHBIC
(daiinoBblie ykazaTenun). UteHue

u3 (aiina. 3anuch B Qaiin

3.2

BcnomorarenbsHbie
AT OPUTMBI

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

Hcnonp30BaHne CTAaHIAPTHOU
OMOTMOTEKH S3bIKA MPOTPAMMUPOBAHUS.
[TonkiroyeHne OMOINOTEK
MOANPOTPaMM CTOPOHHHUX
MPOU3BOAUTENIEN. MOIYJIBHBIN NPUHLINI
MOCTPOEHUS ITPOTrpamMm

Pa30uBaTh 3aauy Ha MoA3a4auH.

O opMIATh JIOTUYECKU LETOCTHBIE
WM MOBTOPsItoLIMecs (hparMeHThl
IPOrpaMMbl B BUJI€ MOAIPOTPAMM.
ITosICHATE CYIIHOCTB PEKYPCHUBHOTO
aNropuTM™MA.

Haxonutb pekypcuBHbIE 0OBEKTHI

B OKpY’KarollleM MUpe.

Onpenendarb pe3ynbTaT padoThl
IIPOCTOTO PEKYPCUBHOTI'O AJITOPUTMA.
Hcnons30Bath cTaHAapTHHIE
OMOJIMOTEKU MOANPOTPAMM S3bIKA
IIPOrpaMMHPOBaHUs, OMOIHMOTEKH
CTOPOHHHUX ITPOU3BOAUTEIICH.
[IpuMeHAT, MOYJIBHBIA IPUHIIUIT
npu pa3pabOTKe MPOTrpaMM.

34



denepanbHas padouas nporpamma | Mapopmaruka. 10-11 kimaccel (yriiyOnEéHHBIH YPOBEHB)

Ilpakmuueckue pabomoi:

1. Hcnonvzosanue noonpocpamm
CMAaHOapmuou 6uUOIUOMEKU SA3bIKA
NPOSPAMMUPOBAHUSL.

2. Paspabomxa noonpozpamm.

3. PexypcuseHnvie noonpozpammbi.

4. Mooynvublil npuHyun nOCmMpoeHus
npozpamm

3.3

YuciaeHHbIE METOIBI

Yucnenasle MeTOabl. TOUHOE U
NPUOIMAKEHHOE pELICHUS 3a/1auu.
YucieHHbIE METO/IBI PELLIECHUS
YpaBHEHUI: METOJ1 repedopa, METOT
NOJIOBUHHOTO fieieHus. [pubmmkénnoe
BBIYMCIICHHUE JUINH KPUBBIX.
Brruucnenue miomaaei puryp ¢
MOMOUIBIO YUCIEHHBIX METOJ0B (METO
PSIMOYTOJIBHUKOB, METOJ] TPAIELIHA).
[Touck Mmakcumyma (MUHUMYMA)
(GyHKUHMH OAHOW MEPEMEHHON METOJIOM
MOJIOBUHHOT'O JEJICHHUS

[TosicCHATH IPUHITUTIBEI paOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEXAY TOYHBIM U MPUOITHKEHHBIM
PEIICHUSIMHU BEIYHCIIATEIBHBIX
3ajay.

Pa3zpabatbeiBaTh 1 OTJIAXKUBATH
IPOTPAMMBI, PEATH3YIOIIIHEC
YUCJICHHBIE METOJIbI PEIICHUS
ypaBHEHUH, NPpUOIKEHHOE
BBIYHCIICHUE JUTMH KPUBBIX

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

Ilpakmuueckue pabomoi:

1. Yucnennoe pewienue ypagreHuil.
2. Ilpubnusicénuoe gviuucierue OuH
KpUsblx u niowaoei gueyp.

3. Ilouck maxcumyma (MuHUMYMQ)

@yHKYuU
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3.4 | AnroputMbl 00pabOTKH 5 OOpaboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb30BaTh BCTpOEHHBIE PYHKITHH
CHUMBOJIbHBIX JIaHHBIX Berpoennbie pyHKINU S3bIKA A3BIKa MPOTPAMMUPOBAHHS

IPOrpaMMHUPOBAHUSA AJIs1 00pabOTKH 111 00paObOTKH CUMBOJIBHBIX CTPOK.

CHUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabaTpiBaTh 1 OTJIAXKUBATD

00pabOTKN CUMBOJIBHBIX CTPOK: IPOrpaMMBbI, PEaTU3yIOIIHE TUIIOBBIC

NOJICYET KOJIMYECTBA MOSABICHUN AITOPUTMBI 00PAOOTKH CHMBOJIBHBIX

CHUMBOJIA B CTPOKE, pa30MEHUE CTPOKU JTAHHBIX Ha BEIOPAHHOM SI3BIKE

Ha CJIOBA M0 IPOOETbHBIM CHMBOJIAM, IPOrpaMMHUPOBAHUS.

MOWCK TMOACTPOKH BHYTPH TaHHOM [Ipeo6pa3oBbIBaThH UKCIa

CTPOKH, 3aMEHa HalICHHOU MOJACTPOKHA | B CAMBOJIBHYIO CTPOKY U OOpaTHO.

Ha JIpYTyIo cTpoky. ['eHeparus Bcex Ilpakmuueckue pabomoi:

CJIOB B HEKOTOPOM aJipaBuTeE, 1. Ilocumeonvuas obpabomka cmpox.

YIOBJICTBOPSIONIMX 33 IaHHBIM 2. Obpabomka cmpox

orpannueHusM. [Ipeobpa3oBanue uucna | ¢ ucnoavzosanuem QyHxkyuii

B CUMBOJIbHYIO CTPOKY U 0OpaTHO CManHOapmuou OubIUOmeKy sA3vIKa
NPOSPAMMUPOBAHUSL.
3. ['enepayus ecex cnos,
VO0081emMBOPAIOUUX 3A0AHHOMY
YCao8uto

3.5 | AnropuT™Mbl 00pabOTKH 10 MaccuBbl ¥ I0OCIIEI0OBATEIBHOCTH [IprBOINUTH MPUMEPHI OTHOMEPHBIX

MaCCHBOB

yrcel. Beraucinenue 0000nMEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MacCUBa
WJIM YHUCJIOBOM MOCIICI0BATCILHOCTH
(CyMMBblI, IPOU3BEACHHUS], CPETHETO
apu(hMETHIECKOT0, MUHIMaJILHOTO
1 MaKCHMAaJIbHOTO 3JIEMCHTOB,
KOJIMYECTBA DJICMEHTOB,

Y IBYMEPHBIX MAaCCHUBOB.
[IpuBoauTH IpUMEpPHI 33124

13 NOBCEIHEBHOM KU3HH,
MIPEAIIOIAraroINX UCIIOJIb30BAHUE
MaCCHBOB.

Pa3zpabatbiBaTh u OTIaXXUBAThH
MIPOTPAMMBI, PEATIU3YIOIINE TUIOBBIC
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YIOBJIETBOPSIONINX 33JaHHOMY
yCIOBHI0). JINHEWHBIN MOUCK
3aJIaHHOT'O 3HAYEHUsI B MAaCCHUBE.
CopTHpoBKa OJHOMEPHOTO MACCHUBA.
[IpocThie METO/IBI COPTUPOBKHU
(MeTon my3bIpbKa, METO/] BEIOOPA,
COPTUPOBKA BCTaBKaMHU ).
CopTHpoOBKa CIUSHHUEM.

beicTpas copTupoBKa MaccuBa
(asmroput™ QuickSort).

JIBOWYHBIN IOUCK B OTCOPTUPOBAHHOM
MacCHBE.

JIByMepHbIE MaCCUBBI (MaTPHILBI).
AnropuTMbI 00pabOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHHE JBYMEPHOIO
YHCJIOBOTO MAaCcCHBA IO 33JIaHHBIM
mpaBujIaM, MOUCK JIEMEHTa

B IBYMEPHOM MAacCCHBE,

BBIYHCIICHUE MaKCUMyMa (MUHUMYyMa)
Y CYMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, MepecTaHOBKA CTPOK

Y CTOJIOIIOB IByMEPHOI'O MacCHBa.
Paszpabomka npoepamm ons pewenus
NpOCMbIX 3A0a4 AHAIU3A OAHHBLX
(ouucmra oannvix, Knaccugurayus,
AHAU3 OMKTOHEHUIL)

aNrOpPUTMBI 00PaOOTKH OJHOMEPHBIX
U IBYMEPHBIX MACCUBOB, Ha BEIOPAaHHOM
SI3BIKE TIPOTPAMMUPOBAHMS.
Paspabamuisams npoepammol

OJIs1 peuleHust nPOCMbIX 30044 AHAU3A
OQHHDIX.

Ilpakmuueckue pabomui:

1. 3anonnenue maccusa.

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

3. Ilouck munumanbHo20
(MaKCuMantbHo20) s1eMeHma 8 YUCI080M
maccuse.

4. Jlunetinwiii nouck 3a0aHHO20
3HAYeHUsl 8 Maccuse.

5. Ilpocmobie memoovl copmuposKu
maccusa.

6. bvicmpas copmupoexa maccusa.

1. [[souunwlii nouck.

8. Obpabomka mampuy.

9. Ananuz oanmwvix

Hroro no pazaeny

44
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Pasznen 4. UndopmaunoHHble TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TexcToBBI Mpoueccop. PazpabaTeiBaTh CTPYKTYpYy JTOKYMEHTA.
JTIOKyMEHTOB PenaktupoBanue u popmaTrupoBaHHe. Hcnons3oBath cpesicTBa aBTOMaTU3alUN

[TpoBepka opdorpaduu u TpaMMaTHKU. | IIPH CO3JaHUH JOKYMEHTA.
CpencTBa novcka v aBT0O3aMEHbI [TpuMeHATH TpaBUIa ITUTUPOBAHUS
B TEKCTOBOM IPOLIECCOpeE. UCTOYHUKOB U 0(hOPMIICHHUS
Hcnonb30BaHue CTUIIEH. OnbIMorpadUuECKuX CChUIOK.
CTpyKTypUpOBaHHBIE TEKCTOBBIC [IpuHuMaTh yyactue B KOJJIEKTUBHOU
nOoKyMeHThl. CHOCKHU, OTJIaBJICHHE. paboTe HaJl JOKYMEHTOM.
KonnextuBnas pabota ¢ JokymMeHTamMH. | BBIOIHATH HA0OP M MPOCTYIO BEPCTKY
NHcTpyMeHTBI pelieH3upPOBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O0naunsle | IIpakmuueckue padomol:
cepBucsl. [lenoBas nepenucka. Pedepar. | 1. Bépcmra ookymenmos
[IpaBuna MUTUPOBAHUS KICTOYHUKOB 1 C MamemamudecKumu opmyniamu.
odopmieHus: ondmuorpaduyecKux 2. Mnoeocmpanuunvie 0OKyMeHmbl.
cceutok. OdopmiieHue CrucKa 3. Konnexmusnas paboma
auteparypsl. Cmanoapmeol ¢ OOKYMeHmamu
oubuocpagpuueckux onucarui.
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 [IpuBOOUTH IpUMEPHI 33724 aHAIN3a

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

JAHHBIX.
[TosicHsaTe HAa IpUMeEpax
II0CJIE0BATEIbHOCTD PEILICHUS 3a1a4
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[TocnenoBaTenbHOCTH pelICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOpP NEPBUUYHBIX
JTAHHBIX, OUHUCTKA U OIIEHKA KauecTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeNid, TpeoOpa3oBaHue JaHHBIX,
BU3YalM3allMsl JAHHBIX, HHTEPIIPETAIUs
pe3yabTatoB. [IporpammHbie cpeacTBa
Y UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH

U TpeJICTaBlIeHUs JaHHBIX. bosbiine
JaHHble. MalllmHHOE 00yUYeHHE.
HUnmennexmyanvrulii ananus OaGHHbIX.
AHau3 TaHHBIX ¢ TOMOIILIO
AIIEKTPOHHBIX Tabull. Brruucienue
CYMMBI, CPETHETO apu(PMETHIECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAUCHHUS
nuaral3oHa. Beraucienue

K03 duULIeHTa KOPPETSALHH JIBYX PSIIOB
naHHbIX. [TocTpoeHue cTon0uaThIX,
JMHENYAThIX U KPYTOBBIX IHarpaMM.
[TocTpoenune rpadukoB HyHKIIHIA.
[TonGop nuHUYM TpeH1a, pelIeHue 3a1a4
MIPOTHO3UPOBAHUS.

YucneHHoe peleHre ypaBHEHUN

C MOMOIIIBIO TT0100pa mapameTpa.
OnTuMu3aIys Kak MOUCK HAMITYYIIIeTo
pelIeHUs B 33JJaHHbBIX YCIIOBUSIX.
[eneBas hyHKIHS, OTpaHUYEHUS.

aHaJM3a JaHHBIX.
Pemath nmpocThie 3a1auu aHaIM3a
JAHHBIX C IIOMOTIIBIO JIEKTPOHHBIX
TaOJIHUIL.

Hcnonr30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonbs3oBaTh cpencTBa 1€I0BOMU
rpaduKy JUIsl HATJISTHOTO
IIPE/ICTABIICHUS TaHHBIX.

Pemate mpocThie pacu€THbIC U
ONTHUMH3ALMOHHBIE 33/1a41 C TTOMOIIBIO
AJIEKTPOHHBIX TAOJIHII.

Ilpaxkmuueckue pabomui:

1. Ananuz oannvix ¢ nomowvio
9NEeKMPOHHBIX MAOAUY.

2. Haznaonoe npeocmasnenue
pe3yibmamos Cmamucmuyeckou
006pabomku OaHHBIX 8 8UOE OUACDAMM
cpeocmeamu pedaKxmopa 1eKmpOHHbIX
maobauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHLE.

4. Yucnennoe pewienue ypasHeHuil

¢ NOMOWbI0 N00bopa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWbIO INEKMPOHHLIX MabIUY
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JlokanbHbIe U TJI00aTBHBI MUHUMYMBI
neneBor pyHkuuu. Pemenue 3amnau
OITUMHM3AIUH C TTOMOIILIO
AIEKTPOHHBIX TAOIUI]

Hroro 1o pazaeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB I10 I[TPOI'PAMME
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11 KJIACC
Hanmenosanue
No KomnuuecTBo OCHOBHEIE BUBI JIEITEIILHOCTH
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
KOJIM4eCcTBa MH(POPMAIIUH.

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

BeposITHOCTh. Dopmyia [llenHoHa.

AJITOPUTMBI CKATHUS JAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Anroputm LZW. ANTOpUTMBI CoKATHUS
JTAHHBIX

C IOTEPSIMU. Y MEHBIIICHUE TITyOUHBI
KoJMpoBaHus 11BeTa. OCHOBHbBIE UJEU
anroputmoB cxatust JPEG, MP3.
CKOpoCTb nepenauu TaHHBIX.
3aBUCUMOCTh BPEMEHH TEepeiaun

OoT HH(POPMAITMOHHOTO 00bEMA TAHHBIX
U XapaKTEepUCTUK KaHayia CBSI3H.
[Tpyu4rHBI BOSHUKHOBEHUS OMIHOOK
npu nepenade nanHbix. Kossl,
MO3BOJISIONIME OOHAPYKUBATh U
UCITPABJISThH OMTUOKY, BO3HUKAIOITUE
IpH nepeaave JaHHbIX. Paccrosinue
Xsmmunra. Koauposanue

XapakTepu30BaTh pa3InyHbIC
TEOPETUYECKUE MOIXO0IbI K OLIEHKE
KOJIM4eCTBa MH(POPMALIHMH.
OnuceIBaTh N3y4aeMbIE AIITOPUTMBI
CKaTusl JaHHBIX, CPABHUBATh
pE3yNbTaThl UX PAOOTHI.

Pemiats 3aaun Ha onpeeeHUe
BPEMEHHU Mepeaaur TaHHbIX M0 KaHATy
CBSI3U C U3BECTHBIMU XaPaKTEPUCTUKAMMU.
[TosicHATH TPUHITUIIBEI OOHAPYKEHUS

Y UCTPABJICHUSI OIITMOOK MPU mepeaade
JTAHHBIX C TTIOMOIIIBIO
MOMEXO0YCTOWYUBBIX KOJIOB.

[TosicHATH 3HAYEHUE MOHATHI
«CUCTEMAY, IIOJICUCTEMAY,
«CUCTEMHBIN YD HEKT,
«yTIpaBJICHUEY; 3HAUCHUE OOpaTHOU
CBSI3U JIJIS1 JOCTUKEHUS LIEJIH
yIpaBJICHHUS.

Ilpakmuueckue padomeut:

1. Corcamue OanHbIX C NOMOUBIO
ancopumma RLE.
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c moBTopeHrueM 6uToB. Koibl
X3MMHHTA.

CucrteMbl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeicTeue. CucteMHubIi 3 deKT.
VYrpanenue Kkak UHPOPMaIMOHHBIH
npouecc. O0patHast CBsI3b

2. Coicamue 0aHHBIX ¢ NOMOWBIO
aneopumma Xagppmana.
3. Corcamue 0aHHbIX ¢ nomepamu

(ancopummur JPEG, MP3).
4. I[lomexoycmotiuugvle KOObl

1.2

MoaenupoBanue

Mopaenu u monenupoBanue. Llens
MOJEIINPOBaHUsA. AJIEKBATHOCTD
MOJIEIN MOJICIUPYEMOMY OOBEKTY HIIH
Iporeccy, eI MOJECIUPOBAHUS.
dopmann3zanus NpUKIaJHbIX 3a1a4.
[IpencraBienue pe3ynbTaToB
MOJIEJMPOBAHUS B BUJIE, yIOOHOM

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

I'padwi. OcHoBHBIE TOHATHUS. BUbI
rpados. Onucanue rpagoB ¢ TOMOIIBIO
MaTpHL CMEXHOCTH, BECOBBIX MATPHLI,
CIIMCKOB CMEKHOCTH. Pelienne
ITOPUTMUYECKHUX 33]1a4, CBA3aHHBIX
¢ aHanu3oM rpadoB (IOCTpOECHUE
ONTUMAJIBHOTO MyTH MEXIY
BepIIMHAMU rpada, ornpeaencHue
KOJINYECTBA PA3TUYHBIX ITyTEH MEKY
BEpLIMHAMU OPUEHTUPOBAHHOTO
aIUKIINIeCcKOTo rpada).

Jepesbsi. bunapuoe nepeso. JlepeBbs

OnpenensiTe MOHATHS «KMOAETbY,
«MOJICIIUPOBAHUEY.
Knaccudumuposars moaenu

I10 3aJaHHOMY OCHOBAHHUIO.
OnpenensaTe Uelb MOACITUPOBAHUS

B KOHKPETHOM CIIyYae.

[IpuMEHATh anrOpUTMbI HAXOKICHHS
KpaT4auIlnX IyTed MEXY BEPIIMHAMU
OpPUEHTHUPOBAHHOTO rpada.
[IpUMEHSTh AITOPUTMBI OTIPEICIICHUS
KOJIMYECTBA PA3JINYHBIX ITyTEU MEXKITY
BEpIIMHAMHU OPUEHTHUPOBAHHOTO
aIMKJIMYIEeCKOro rpada.

[IpuBOIUTH MPUMEPHI UCTIOTL30BaAHUS
JIEPEBLEB U TpadOB MPU OMUCAHUU
00BEKTOB U MPOLECCOB OKPYKAIOIIETO
MHpa.

CtpouThb AepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJETh
HEKOTOPOU CHUTYAIHH.

JlaBatp ompeieieHUE BEIMTPHIIIHON
CTpaTeruu.
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noucka. Criocoosl 00X0/1a AepeBa.
[IpencraBienne apuPpmMeTHUCCKUX
BBIPKEHUI B BUJIE JICpPEBa.
JluckpeTHbie Urpbl ABYX UTPOKOB

¢ mostHOM uHpopmarmei. [Tocrpoenue
JepeBa nmepedopa BapuaHTOB, OTIMCAHUE
CTpaTETuu UTPhI B TAOIMYHOMN opme.
BBIUTpHITITHBIE U TPOUTPHILITHBIE
MO3UIIMU. BBIUTPHINIHBIE CTPATETUH.

CpeﬂCTBa HCKYCCTBCHHOI'O MHTCJLJIICKTA.

CepBHrCHI MALIMHHOTO TIEPEBOAA U
pacCIiO3HaBaHUs YCTHOM PEUH.
KorautuBHbIE CEPBUCHI.
Nnentudukaius v mouck
M300paKEHUM, pacliO3HABAHUE JIMII.
Camoo0y4aroniuecst CHCTEMBI.

N cKycCTBEHHBIN HHTEIICKT

B KOMIIBIOTEPHBIX UTPaX.
Hcnonp3oBaHne METOI0B
HMCKYCCTBEHHOI'O HHTEJIEKTA

B 00y4Yarolux CUCTEMAax.
Hcnons30Banre METOIOB
HMCKYCCTBEHHOT'O MHTEJIEKTA

B poOoTOTEXHUKE. IHTEpHET Beliek.
IIepcnekTUBBI pa3BUTUS
KOMIIBIOTEPHBIX MHTEIIEKTYIbHBIX
cucteM. HelipoHHbie ceTn

OnuchIBaTh BRIMTPHILIHYIO CTPATETHIO
B 3aJJaHHOM UTPOBOM CHUTYallUH

B (hopMe nepeBa Uik B TAOTUIHOM
dopme.

[TosiICHATH MOHATUS «UCKYCCTBEHHBIN
MHTEIJIEKT), «KMAIIMHHOE O0yUECHHEY.
[IpuBoAUTH MpUMEpHI 33724,
pelIaeMbIX C MOMOILBIO
MCKYCCTBEHHOTO UHTEILJIEKTA.
Ilpakmuueckue pabomot.

1. Ilouck sviuepviuinol cmpamecuu

8 uepe ¢ NoJHOU uHgopmayuell.

2. Cpedcmea uckyccmeenHo2o
uHmeniekma

Hroro no pazaeny

18
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Paznen 2. AiropuTMbl M IPOrpaMMHUpPOBaHHe

2.1 | DneMeHTHI TCOpHH 6 dopmanu3aliys MOHATHUS aJrOpUTMA. [TosAICHATH MOHATHUSA «BBIYUCIUTEIBHBIN
aJIrOPUTMOB Maivna TeropuHra kax MPOIIECCH, KCIOKHOCTH AITOPUTMAY,

YHUBEpCaIbHasi MOJIEJIb BHIYMCIICHHM. «3(PPEKTUBHOCTD ANTOPUTMAY.
Te3uc Yépua—TbropuHra. [TpuBoauTh IpuMepbI 3G (HEKTUBHBIX
Mawuna [locma. aJITOPUTMOB.
Hopmanvhvie ancopugpmor Mapkosa. CocTaBsTh IPOTrPaMMBI JIJIs1 MAIIMHBI
Aneopummuuecku Hepazpeuumvle Twiopunra.
3adauu. 3adaua ocmanosa. Hcnonvzosams HopmanbHbie
Hesoszmooicnocms asmomamuueckotl aneopugpmer Maprosa.
OMIAOKU NPOSPAMM. JlaBaThb OIICHKY CJI0’KHOCTH U3BECTHBIX
O1eHKa CI0KHOCTU BBIYMCIICHUM. aJTOPUTMOB.
Bpems pabotel n 00bEM ucnonszyemont | Ilpaxkmuueckue padomot:
MaMsITH, KX 3aBUCUMOCTh OT pa3Mepa 1. Cocmasnenue npocmoti npocpammol
UCXOOHBIX HaHHBIX. OleHKa o151 mawunsl Toropunea
ACUMIITOTUYECKOM CIIOKHOCTH
aNTOPUTMOB. AJITOPUTMBI
MOJIMHOMUAJIBHOU CIIOKHOCTH.
[Tepebopubie anroputmsl. [Iprumepbr
Pa3TUYHBIX ATOPUTMOB PEIICHUS
OJIHOM 3a/1a4M, KOTOPBbIE UMEIOT
Pa3ITUYHYIO CIIOKHOCTh

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

Y CTPYKTYPbI JaHHBIX

JIMara3oHe ¢ MOMOIIBIO AJITOPUTMA
«perreto IpaTocheHar.
MHoropa3psaHbie LIebIe Ynca,
3a/1a4d JIJTMHHON apu(METUKH.

Opartocdenay 11 morcKa MPOCThIX
YHCeJN B 33/ITaHHOM JIMaTIa30He.
[TosicCHATH IPUHITUTIBI 00Pa0OTKH
MHOTOPa3PSAIHBIX TEJTBIX YUCE
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CnoBapu (accoliuaTUBHbIE MAaCCHUBHI,
oToOpaxeHust ). X31I-Ta0IuIbI.
[TocTpoenue andaBUTHO-4ACTOTHOTO
CJIOBaps JUIsl 3aJJaHHOTO TEKCTa.
Ananuz mexkcma Ha ecmecmeenHoOM
sA3viKe. Bvidenenue
nocneodosamenbHocmel no wadjioHy.
Pecynapnvie svipasxcenus. Yacmommuiil
aHanus.

Crexu. AHanu3 MpaBUIIBHOCTH
CKOOOYHOTO BhIpakeHHs. Brrancnenue
apu(PMETHICCKOTO BBIPAKCHHUS,
3aIIMCaHHOTO B TOCT(HUKCHOM hopme.
Ouepenu. Mcnons3oBaHue ouepeau
TUTSI BPEMEHHOTO XPAHCHHS TAaHHBIX.
Cesasnvie cnucku. Peanuzayus cmexa u
ouepeou ¢ NOMOUBIO CEA3HBIX CHUCKOS.
AnroputMmel Ha rpadax. [Toctpoenue
MUHHUMAJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUECHTUPOBAHHOTO Tpada.

06x00 epadha 6 enyouny. Obx00 epagha
6 wupuny. KonmdecTBo pa3imuyHbIX
IIyTEN MEXKy BEpIIMHAMMU
OPUEHTHPOBAHHOTO AITUKINIECKOTO
rpada. Anroputm JleHKCTphl.
Aneopumm Dnovoa—Yopwanna.

Y peaJu30BbIBATh COOTBETCTBYIOIINE
ITOPUTMBI Ha SI3bIKE
IpOrpaMMUPOBAHMUS.

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

BhIMIONHATE MPOCTOI aHANN3 TEKCTa
Ha €CTCCTBEHHOM SI3bIKE, B TOM YHCJIC
C MICTIOJIb30BAaHUEM PETYJISIPHBIX
BBIPAKCHUM.

[TosicHATH IPUHITUTIBI PAOOTHI CTEKA
U OY€pe/IM, UCTIONH30BaATh CTEKH

U Ouepeau IS PEIICHUS
ANTOPUTMHYECKHUX 3a/1a4.
Peanu3oBbIBaTh U UCTIOIB30BATH
JIBOMYHbIC (OMHAPHBIE) 1€PEBbS

U Tpadbl 4714 penieHus 3a1a4
00pabOTKH TaHHBIX.

Hcnonb30BaTh AMHAMUYECKOE
IPOrpaMMHUPOBAHKE

JUTSl BBIYUCITICHUST PEKYPCUBHBIX
GbyHKUMNA, TO/ICYETA KOJTMYECTBA
BAapUAHTOB U PEIICHUS 3a/1a4
ONITUMH3AIINH.

Ilpakmuueckue padomul:

1. Ilouck npocmwix uucen 8 3a0aHHOM
ouanasomue.
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JepeBbs. Peanu3zanus nepesa

C MIOMOILBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIC) TEPEBBSI.
[TocTpoenue nepesa il 3a1aHHOTO
apu(PMETHIECKOTO BBIPAKEHUS.
PexypcuBHbIe aropuT™MbI 00X042
nepeBa. Mcnosib30BaHue CTEKA U
ouepeau Iyt 00Xo/1a Aepena.
JnHamMuyeckoe mporpaMMUApOBaHUE
KaK METO/JI PEIICHUS 3a4a4 C
COXpPaHEHHEM MTPOMEKYTOUHBIX
pE3yAbTAaTOB. 3aa4H, PEIIaeMbI€ C
MOMOIUIBIO0 IMHAMUYECKOTO
MPOTPaMMUPOBAHUS: BBIUUCICHUE
PEKYPCUBHBIX (YHKIIUM, TOACUET
KOJINYECTBA BApUAHTOB, 3aJ1a41
ONTUMU3AIUU

2. Peanuzayus evruucienuil

C MHO20PA3PAOHBIMU YUCTAMU.

3. Ilocmpoenue angasumno-
4acmMomHO20 C108aps 01 3A0AHHO20
mekcma.

4. Ananuz mexcma Ha eCmecmeeHHOM
sA3bIKe.

5. Buiuucnenue apugpmemuueckoco
BbIPANCEHUS, 3ANUCAHHO20

8 NoCm@uKcHol gpopme.

6. Ucnonvzosanue ouepeou.

1. Ucnonvzosanue oepesves

OJ151 BLIYUCTEHUS APUPMEMUYECKUX
8bIPAHCEHULI.

8. Buiuucinenue Onunbl Kpamuatiuie2o
nymu mesxicoy eepuiuHamu spagha
(aneopumm Jetikcmpul).

9. Buluucnernue pexypcusHvix QyHKyull
C HOMOWBIO OUHAMUUECKO20
npPOSPaAMMUPOBAHUSL.

10. Iloocuém ronuuecmea sapuanmos
€ NOMOWbIO OUHAMUYECKO20
npPOSPaAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

€ NOMOWBIO OUHAMUYECKO20
NPOCPaAMMUPOBAHUSL
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2.3 | OcHOBBI OOBEKTHO- 16 [ToasaTue 00 0OBLEKTHO- ITosICHATH OCHOBHBIE TTPHUHITUIIBI
OpPUEHTHUPOBAHHOTO OpPUEHTHUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
POrpaMMHUPOBAHUS nporpamMmmMupoBaHu. OOBEKTHI U IpOrpaMMUPOBAHMUS.

kJjacchl. CBOMCTBA U METO/IBI O0BEKTOB. | [IpoeKTHpPOBATH U UCTIONIH30BATh
OOBEKTHO-OPUEHTHPOBAHHBIN aHANIN3. | MIPOCTHIC KJIACCHI 0OBEKTOB.
Pa3paboTka nmporpamm Ha OCHOBE [IpoexTupoBaTh HepapXuu KIaccoB
00BEKTHO-OPUEHTUPOBAHHOT'O MOAX0/A. | IS OMMCAHUS MPEIMETHOMN
Wukarncynsnus, HacleJOBaHHe, o0nacTu.
noauMophusm. Pa3pabatbiBaTh mporpamMmsl
Cpensbl ObICTpOl pa3paboTKu c rpauueckuM UHTEpHENncoM.
nporpamm. [IpoextupoBanue N3y4atb BTOPO# SI3bIK
uHTep(derica Noab30BaTENS. POrPaMMHUPOBAHUS
Hcnonp30BaHue roTOBBIX yripaBisieMbix | Ilpakmuueckue padomut:
AJIEMEHTOB JIJIsl TOCTPOEHUS 1. Ucnonvzosanue 20mogwvix Knaccos
uHTEpdeiica. 6 npocpamme.
O030p SA3BIKOB MPOTPAMMHUPOBAHUSI. 2. Paspabomka npocmoii npocpammol
[TonsiTue o mapaaurmax C UCNONIL30BAHUEM KAACCOS.
porpaMMHUpOBaHus. M3yueHue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONBL3YIOWe20 UHKANCYAAYUIO.

4. Pazpabomxka uepapxuu Kiaccos.

5. Paspabomka npoepammbi

¢ epaghuueckum unmepgheticom

Hroro no pazaeny 50
Pasznen 3. UndopmaumoHHble TEXHOJIOTUH

3.1 | KomnerorepHo- 8 OTanbl KOMIBIOTEPHO- Briiensats 3Tansl KOMIBIOTEPHO-
MaTEeMaTH4YeCKOe MaTEeMaTUYECKOr0 MOJICTUPOBAHUS: MaTEeMaTUYEeCKOT0 MOJIETUPOBAHUS
MOJIEJTUPOBAHHE MOCTaHOBKA 33aJa41, pa3padoTKa U PeaJn30BbIBATH UX C TOMOUIBIO
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MOJEIH, TECTUPOBAHUE MOJIEIIH,
KOMITbIOTEPHBIN

JKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB
MOJICITUPOBAHUA.

JuckpeTu3anus npu MaTeMaTH4eCKOM
MOJEIUPOBAHUHN HENIPEPBIBHBIX
npoueccoB. MoaenupoBanue
JBH>KEHUSL. MoJienupoBaHue
OMOJIOTUYECKUX CUCTEM.

MaremaTnyeckue Moaenu
B DKOHOMHKE. BeruncianrenpHbie

DKCIIEPUMEHTHI C MOJIEIIIMMU.
Komnvromepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yJIbTaTOB
JKCIIepUMeEHTa. MeTo HaMMEHBIINX
KkBaJpaToB. OLEHKa YHCIOBBIX
napaMeTpoB MOJACIUPYEMBIX OOBEKTOB
1 npoieccoB. BocctaHoBneHne
3aBUCHMOCTEN MO pe3yIbTaTaM
AKCIIEPHUMEHTA.

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

IPOrPaMMHOr0 00ECTIEUECHHS.
[TosicHATh HEOOXOIUMOCTh U CYUTHOCTb
JTUCKPETU3AINH PU PEIICHUH
BBIYHMCIIUTEILHBIX 33/1a4 C TIOMOIIBIO
KOMITbIOTEPOB.

Hcnonp30BaTh MMUTAITMOHHOE
MOJICIUPOBAHUE, B TOM YHUCJIE HA
OCHOBE BEPOSITHOCTHBIX MOJIEJIEH.
OO6pabaTeIBaTh pe3yabTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue pabomeut:

1. Mooenuposanue osuscenus.

2. Mooenuposanue buonocuueckux
cucmenm.

3. Umumayuonnoe mooenuposarue
¢ nomowvio memooa Moume-Kapio.
4. Obpabomka pe3y1bmamos
9KCnepumMeHma
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3.2

ba3nl naHHBIX

10

Tabnuunble (pensiuoHHbIe) 0a3bl
naHHbIX. Tabnuia — mpeacTaBacHuE
CBeJIcHUH 00 OJTHOTHITHBIX 0OBEKTaX.
ITosne, 3anucek. Kimrou Tabmuiel. PaboTa
C TOTOBOM 0a30i JaHHBIX. 3aIMOTHCHUE
0a3bl naHHbBIX. [Touck, copTHpPOBKA U
buIbTpanys TaHHBIX. 3aMPOCHI

Ha BBIOOPKY JaHHBIX. 3aPOCHI

C mapamMeTpamu. Beraucisemsle moss

B 3ampocax.

MHuoroTta0anyHble 0a3bl JaHHBIX.
Turnebl cBsi3el Mex 1y TaOIUIIAMHU.
Buemnwmii kimrod. I{emocTHOCTD 6a3bl
JTAHHBIX. 3aMPOCHI K MHOTOTA0IMIHBIM
0a3aM JTaHHBIX.

OcHo6Hble NPUHYUNDBL HOPMATUZAYUU
0a3 oanuwix. A3biK ynpasnenus
oanuvimu SQL. Coz0anue npocmulx
3anpocos Ha s3vike SOQL Ha 6v160pKy
OAHHBIX U3 0OOHOU MAOIUYDL.
Hepenayuonnvie 6azvl 0anmbix.
DKcnepmuvie cucmemol

XapakTepru30BaTh 0a3y JTaHHBIX KakK
MOJIEIb TPEAMETHOM 00JIaCTH.
[TpoekTHpoBaTh MHOTOTAOIMYHYIO Oa3y
TTaHHBIX.

OcCyIIeCTBIIATh BBOJ U PEIaKTUPOBAHUE
TTaHHBIX.

OcCyIIeCTBIATh COPTUPOBKY, IIOUCK

Y BBIOOp JIaHHBIX B TOTOBOM 0aze
JTaHHBIX.

®opMHUpOBaATH 3aITPOCHI HAa TTIOMCK
JAaHHBIX B CPEJIE CUCTEMBI YIIPABICHUS
0a3aMH JTaHHBIX.

VYrpapisTh 62301 TaHHBIX

C ITOMOIITHIO TIPOCTHIX 3aIPOCOB

Ha s3pike SQL.

[TosicHSTH 00J1aCTH IPUMEHEHUS,
JIOCTOMHCTBA W HEJIOCTATKH
HEPEISAIIUOHHBIX 0a3 TaHHBIX

B CPaBHCHUH C PEIISIIUOHHBIMH.
Ilpakmuueckue pabomul:

1. Paboma c comoeoti 6a301i OaHHbIX.
2. Pazpabomxa mrocomabauunou 6a3el
OAHHBIX.

3. 3anpocwl kK MHO2OMAOIUYHOU Oa3e
OQHHDIX.

4. Ynpaesnenue OaHHbIMU C NHOMOWBIO
sa3zvika SQL
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3.3 | BeO-caiitbl 14 WuTepuer-npuioxenus. [lonstue o [ToSICHATH NPUHIMIIBI TEXHOJIOTUU
CEPBEPHOM M KIIMEHTCKOM YaCTSAX CalTa. | «KIMEHT — CepBEP» Ha MpUMepe
TexHONOTUs «KIUEHT — cepBep», € B3aMMOJIeHCTBHS Opay3epa
JIOCTOMHCTBA U HeA0CTaTKU. OCHOBBI u BeO-cepBepa. Co3aaBaTh NIPOCTHIE
sa3p1ka HTML n kackaaabIx TaOIuIL BEO-CTpaHUIIbI, UCTIONB3YS SI3bIK
ctuieit (CSS). Cuenapuu Ha sI3bIKe pasmetku HTML, kackagHbie TaOIUIIBI
JavaScript. @opmebl Ha BeO-CTpaHHUIIE. CTUJIEH U CLICHAPUM Ha SI3bIKE
Pa3menienue Bed-caiiToB. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTHHTIa. 3arpy3ka (hailJioB Ha CalT pa3menieHus cauTos B cetu MIHTepHeT.
Ilpakmuueckue pabomeur:
1. Coz0anue mexcmoegoti
8ehO-cmpanuybi.
2. Coz0anue 6eb-cmpanuybl,
sKAOUAIOW el MYTbMUMEOULIHblE
0Ovexmul (PUCYHKU, 38YKOBbLE OAHHDbIE,
810€0).
3. Ogopmnenue cmparuyvl ¢ NHOMOUWBIO
KACKAOHBIX mabuy cmuietl.
4. Ucnonvzosanue cyenapues Ha A3vike
JavaScript
3.4 | KomnbrorepHas 8 BBoa n300paxkeHuii C UCMONIb30BaHUEM | BBIMOTHATE 00IIYI0 KOPPEKIIHIO
rpaduxa pa3IUYHbBIX [IU(GPOBBIX YCTPOICTB U (POBBIX U300pAKEHUI.

(undpoBbIX PoTOANIAPATOB U
MHUKPOCKOIIOB, BUJIEOKaMep, CKaHEPOB
U APYTUX YCTPOUCTB).

['paduueckuii penaktop. Paspemenue.
Kanpuposanue. cnpaBnenue

[IpumeHsATh UHCTPYMEHTHI
rpaduyecKoro pelakTopa K OTACIbHBIM
00JaCTsIM U300paKEHHUS.

CTpouTh MHOTOCTIOWHBIE U300paKCHHUSI
C HCITOJIb30BaHUEM MAaCOK, TOTOBUTh
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MEePCIEKTUBLL. [ ncTOrpamma.
Koppekuust ypoBHE#R, KOPPEKIUS LIBETA.
OO0ecuBeYrBaHNE IBETHBIX
nu3zo6paxenuii. Peryms. PaGorta

c obnactsamu. OUIHTPHI.
MHorocnoitHble H300paKeHUS.
TekcToBeie citon. Macka cios.
Kanasnel. CoxpaneHue BbIICIEHHON
obnactu. [ToaroroBka WILTIOCTpALTHI
17151 B€O-CaiiTOB. AHUMUPOBAHHbIEC
U300paKEeHHUS.

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

[IpuHIMIIBI TOCTPOCHUS U
pEIAKTUPOBAHUS TPEXMEPHBIX
Mozeinel. CeTouHble MOAECIIH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBelleHus. KaMepsl.
AnnutuBHbIE TeXHOJOTHH (3D-
npuHTepsl). [ToHsITHE O BUPTYaIbHOM
pPEaTbHOCTH U JIONIOJIHEHHOMN
pEATbHOCTHU

WJUTFOCTPALIAH JUTS Pa3MEICHUS
Ha BeO-caiiTax, cO3/1aBaTh
aHUMHUPOBAHHBIC U300paKEHUSI.
Co3niaBaTh BEKTOPHBIC N300pasKCHHS

C TIOMOIIBIO PEAAKTOPa BEKTOPHOM
rpaduKy WM HHCTPYMEHTOB
TEKCTOBOTO IIPOIIEccopa.
Ilpakmuueckue pabomot:

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

2. Pemywv yughposwix pomoepadhuii.

3. Muozcocnotinvle uzoopasiceHusl.

4. AHUMUposanmble u300PaANCeHUs.

5. Bexmopnas epaghuxa
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3.5 | 3D-mMonenupoBanue 8 [IpyuHIMIIBI TOCTPOCHUS U [TosICHATH NPUHIUIIBI TOCTPOEHUS
peaaKkTUPOBaHUS TPEXMEPHBIX TPEXMEPHBIX MOJICIICH.
mozpenel. CeTouHble MOJICIIH. BoINoNHATE onepalum no noCTpoSHHUI0
Matepuainbsl. MoaenpoBanue U PEIaKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHUKOB OCBeleHus. Kamepsl. MOJIEIIEN.
AnnutuBHBIE TeXHOJOTHH (3D- Pa3zmenmaTe Ha BUPTYyallbHOM CLIEHE
MPUHTEPHI). MCTOYHHUKHU OCBEIICHUS U KaMEphI.
[TonsiTHE O BUPTYaTIBHOM peasbHOCTH [IpuBOAWTH TPUMEPHI KCTIOJIBE30BAHUS
U JIOTIOJTHEHHOU peabHOCTH TEXHOJIOTUI BUPTYaTIbHOM
U JIOTIOJITHEHHON PEeaJIbHOCTH.
Ilpakmuueckue pabomul:
1. Coz0anue npocmuolx mpéxmepHix
Mmooenel.
2. Cemounbie mooenu.
3. Penoepune
Hroro mo pazaemy 48
PesepBHOE Bpems 20
OBILEE KOJIMYECTBO 136
YACOB I1O ITPOT'PAMME
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