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INOACHUTEJBHASA 3AIINCKA

[Iporpamma mo uHpopMaruke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHMH K pe3yiabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTesibHON MporpaMMBbl CpeliHero oOmiero ooOpaszoBaHusi, mnpenacrabiieHHbIx B PI'OC
COO, a taxxe ¢peaepanbHON pabodeit mporpaMMbl BOCITUTAHUS.

[Tporpamma o undopmMaTuke Ja€T NpeACTaBICHUE O 1IEeAX, OOIIeH cTpaTeruu 00y4eHus,
BOCIIMTaHMS M Pa3BUTHA OOydaroIuxcs cpeacTBamMu yuebHoro mpeamera «MHpopmaruka» Ha
yrIyONnéHHOM  ypOBHE,  YCTaHaBIHMBAaeT  00s3aTeNbHOE  TNPEIMETHOE  COAEp)KaHue,
IpelycMaTpuBaeT €ro CTPYKTypUpOBaHHWE IO pasfesiaM U TeMaM Kypca, OIpeaenseT
pacmpezieieHue ero mo kjiaccam (rojaM u3ydeHwusi), Ja€T MPUMEPHOE paciipelielieHre y4eOHbIX
yacoB 110  TEMaTHU4YeCKUM  paslenaM Kypca M PEKOMEHIyeMyko  (IpUMEpHYIO)
MOCJIEI0BATENbHOCTh MX M3YUEHUS C YYETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JIOTHKH Y4eOHOTO MpOoILecca, BO3PACTHBIX 0COOCHHOCTEH 00yUJarOmIMXCsl.

[IporpaMmma 10 wuHGpOpMATUKE OMNpeAeNseT KOJIWYECTBEHHbIE M  KauyeCTBEHHBIC
XapaKTepUCTUKU Yy4eOHOro marepuana Uid KakKJIOoro roja HW3y4eHHs, B TOM 4YHCIE s
COJIEP)KaTEIbHOIO HAMOJHEHUsI PAa3sHOro BUJA KOHTPossl (IPOMEXYTOYHOW aTTecTaluu
00y4arouuxcsi, BCEpOCCUNUCKUX MTPOBEPOUHBIX pabOT, rOCYIapCTBEHHOW UTOIOBOM aTTECTAIUH).
[IporpaMmma 1o uH(MOpPMATHUKE SBISETCS OCHOBOHM [IJIsi COCTaBJICHHUS aBTOPCKHX YueOHBIX
porpaMM U y4eOHHUKOB, TOYPOYHOTO TUIAHUPOBAHUS Kypca YUUTEIIEM.

WNudpopmaruka B cpeiHeM o011eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(OPMATUKM KaK Hay4yHOM JAHUCHUUIUIMHBI, H3y4yarollell 3aKOHOMEpPHOCTU
NPOTEKaHUs U BO3MOXKHOCTH aBTOMAaTH3allMd HHGOPMALMOHHBIX MPOIECCOB B PA3IUUYHBIX
cucreMax;

OCHOBHBbIE 00JIaCTU TPUMEHEHUS HWH(OPMATUKH, TMpPEXKJIE BCEro HH(GOPMaLUOHHbIE
TEXHOJIOTHH, YIIPaBJICHHE U COLIMATIBHYIO cepy;

MEXIUCIUIUTMHAPHBIN XapakTep HHPOPMATUKU 1 HH(POPMAILIMOHHOHN e TETbHOCTH.

Kypc nadopmatuku a1 ypoBHs cpeAHero o0Iiero o0pa3oBaHus SBJISETCS 3aBEPLIAIOIINM
ATaroM HENpPEephIBHON MOJATOTOBKU 00ydaromuxcs B 001actu HHGOPMaTUKU U HH(OPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHH, ONMUpAaeTcs Ha CcoJepikaHue Kypca MH(MOPMATHKH YPOBHS
OCHOBHOTO 00IIero oOpa3oBaHUs M ONBIT IOCTOSHHOTO TPUMEHEHHUs HH(POPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, MaéT TEOpPEeTUYECKOE OCMBICIEHUE, WHTEpPHpPETaluio |
000011IeHrE 3TOr0 ONBITA.

Pesynbratel yrnmyOnéHHOro ypoBHS u3ydeHus ydeOHoro mpenmera «ubopmatukar
OPUEHTHPOBAaHbl Ha TIOJyY€HHE KOMIIETEHTHOCTEH JUIs TOCIeayrome mnpodeccnoHaIbHOR
NeSITeIbHOCTH KaK B pPaMKax JaHHOM MpeIMEeTHOI 00JacTu, Tak U B CMEXHBIX C HEell o0macTsx.
OHu BKITIOYAIOT B ce0s:

OBJIaJICHUE KIIFOUEBBIMH MOHSTUSIMU M 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX CTPOUTCS JIaHHas
npeaMeTHas o0acTh, pacro3HaBaHUE COOTBETCTBYIOIIMX MM NPU3HAKOB U B3aWMOCBS3EH,
CHOCOOHOCTh JIEMOHCTPUPOBATh PA3IMYHbBIE MMOAXO/bl K U3YYCHHIO SBJICHUH, XapaKTEPHBIX IS
M3y4aeMoU MpeIMeTHOM 00JIacTH;

YMEHHME pellaTh TUIIOBbIE MPAKTUYECKHE M TEOPEeTHYEeCKHE 3a7aud, XapaKTepHbIe s
UCIIOJIb30BaHUSI METOJIOB U MHCTPYMEHTAPHsI JAaHHOH MpeIMeTHOI obnacTu;

HAIMYUE TPEICTAaBICHUA O JaHHOW MPEAMETHOW O0JacTH KakK IEIOCTHOW TeOopuu
(COBOKYITHOCTH TEOPHUIA), OCHOBHBIX CBS3SX CO CMEXKHBIMH 00JIaCTIMHU 3HAHUH.



B pamkax yrmyOnéHHOro ypoBHS — M3ydeHHUs HWHOOpMATHKH  00ecreuynBaeTCs
[eJICHaNpaBJIeHHas MOATOTOBKA 00YJaloImuUXcs K MPOJAODKEHHIO 00pa30BaHMs B OpraHU3aLUsAX
npoeCCHOHATBHOTO 00pa30BaHUA IO CIEHUAIBHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C
nu(GPOBHIMU  TEXHOJIOTUAMH, TaKUM KaKk NporpaMMHas HMHKEHepHs, HHQOpMaIOHHAs
0e30MacHOCTb, MH(POPMAIIMOHHBIE CHCTEMbl U TEXHOJOTHMH, MOOWIbHBIE CHUCTEMBbl U CETH,
0oJbIIME JaHHBIE U MAlIMHHOE OOydYeHUE, MPOMBILIUICHHBI UHTEPHET BELEH, UCKYCCTBEHHBII
MHTEJUICKT, TEXHOJOTUM OeCHpOBOJHON CBSI3M, POOOTOTEXHMKA, KBAHTOBBIC TEXHOJOTHH,
CUCTEMBI pacIpeeIEHHOrO peecTpa, TEXHOJIOTUU BUPTYaIbHOM U TOTIOJHEHHOM peanbHOCTEH.

OcHoBHas 11e51b u3yueHus yueoHoro npeamera «Mudopmarruka» Ha yriayOaéHHOM ypoBHE
cpeaHero odmero oOpa3oBaHHMs — oOOecleyeHue AaTbHEHWIero pa3BUTUS HWH(GOPMAIMOHHBIX
KOMIIETEHIIMH 0Oydarolmerocsi, €ro TOTOBHOCTM K JKM3HM B YCJIOBMSIX pPa3BUBAIOLIETOCS
MH(OPMAILIMOHHOTO O0IIECTBA U BO3pACTAIOIIEH KOHKYPEHIIMH Ha PhIHKE Tpyaa. B cBs3u ¢ atum
u3ydenue uHpopmatuku B 10—11 xnaccax 10KHO 00€CTICUUTh:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, OCHOBAHHOTO Ha MOHMMAHUH POJH MHPOPMATHKH,
WH(POPMALMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIIJICHUS;

c(OpMUPOBAHHOCTh yMEHUW pa3nuuaTh (aKThl U OLIEHKH, CPaBHUBATh OIICHOYHbBIE
BBIBOJIbI, BUJETh MX CBSI3b C KPUTEPUSMHU OLEHUBAHUS U CBSI3b KPUTEPUEB C ONPEIEIEHHOMN
CHCTEMOM IIEHHOCTEH, IPOBEPSTH Ha JIOCTOBEPHOCTH M 000011aTh HHPOPMAIIHIO;

c(hOpMUPOBAHHOCTH NPEJCTABICHUN O BIUSIHUM UH()OPMAIIMOHHBIX TEXHOJIOTUI HA KU3Hb
YyejoBeKa B OOIIECTBE, IOHHMMAHHE COLUAIBHOTO, 3KOHOMHYECKOIO, IOJUTHYECKOTO,
KYyJIbTYPHOTO,  IOPHJIWYECKOT0,  MPUPOAHOIO,  IPrOHOMHYECKOrO,  MEAMIMHCKOIO U
($U3HOIOrMYECcKOro KOHTEKCTOB HH()OPMAIIMOHHBIX TEXHOJIOTUH;

NPUHATHE NMPABOBBIX M 3TUYECKUX ACMEKTOB MH(MOPMALMOHHBIX TEXHOJIOTUI, OCO3HAHUE
OTBETCTBEHHOCTH JIIOZIEH, BOBJICUEHHBIX B CO3JaHHE U HUCMOJIb30BAHUE HH(POPMALMOHHBIX
CHCTEM, pacpoCTpaHeHHE HHHOPMAITUH;

CO3JaHME YCJIOBMM Ui pa3BUTHS HABBIKOB Y4eOHOH, MPOEKTHOM, Hay4dHO-
UCCIIEI0BATEIbCKONW U TBOPUYECKON AEATEIbHOCTH, MOTHBALIUN O0YYaIOLINXCsl K CAMOPA3BUTHIO.

B conepxanun yae6Horo npeamera «MHpopmaTHKay BBIIENSIOTCS YEThIPE TEMATHYECKUX
pazzena.

Paznen «lludpoBas rpaMOTHOCTB» MOCBAIMIEH BONPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX SJIEMEHTOB IU(PPOBOrO OKPYXKEHHUS, BKIIOYAs KOMIBIOTEPHBIE CETH, HUCIOJIb30BAHUIO
CPEICTB OMNEpPAIMOHHON CHUCTeMbI, paboTe B ceTu VHTepHET M HUCMOJIb30BAaHUIO WHTEpPHET-
CepBUCOB, HHGOPMAITMOHHON 0€30MaCHOCTH.

Paznen «Teoperuyeckue oOcHOBbI MHGOPMATHKH» BKJIIOYAeT B ceOs MOHATUNHHBIN
anmapar UHGOPMATUKH, BOIPOCH KOJUPOBAHUSA MH(POPMAILUHM, U3MEPEHUs] WH(OPMAIIMOHHOTO
00BbEMa JTaHHBIX, OCHOBBI AITeOpbI JIOTUKU U KOMIIBIOTEPHOTO MOJEIINPOBAHMUSL.

Pasnen  «AaroputMbl M NPOrpaMMHPOBAaHHeE)  HallpaBJI€H Ha  pa3BUTHE
QITOPUTMUYECKOTO MBIIIICHHS, pa3pabOTKy alropuTMOB M OLEHKY HUX CJIOXKHOCTH,
(opMHpOBaHHE HABBIKOB peal3allid MPOrpaMM Ha s3bIKax IMPOrpPaMMHPOBAHUS BBICOKOTO
YPOBHS.

Paznen «WHpopManMOHHBbIE TEXHOJOTHW» TOCBAIIEH BOIMpOCaM MPUMEHEHHS
MH(OPMALIMOHHBIX TEXHOJOTUM, PEaTM30BaHHBIX B NMPHUKJIAJAHBIX NMPOTPAMMHBIX MPOAYKTaxX WU
UHTEpPHET-CepBUCAaX, B TOM YHCIE B 33Jauax aHalIM3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TaOJHII ISl PEIICHUs TPUKIIaIHBIX 3a/1a4.



B npuBenénHom nanee copepxaHuu ydebHoro npeamera «HdbopmaTuka» KypcuBOM
BBIJICJIEHBI JOTIOJIHUTEIbHBIE TEMbI, KOTOPBIE HE BXOAT B 0053aTEIbHYIO IPOrpamMMmy 00 yUdeHHS,
HO MOTYT OBITh MPEUIOKEHBI IJIsl W3YYEHHs] OTIACIbHBIM MOTHBHPOBAHHBIM M CHOCOOHBIM
00yJaronuMcs.

VYriny0néHHbIH ypOBEHb U3y4eHUSI MH(POPMATHUKU PEKOMEHIYETCS JJI TeXHOJIOTHYeCKOro
npoduis, OPUEHTUPOBAHHOTO HA HMHXCHEPHYI0 M HH(POPMAIMOHHYIO CQepbl IeSTETbHOCTH.
Yrany6néHHblii ypoBeHb W3ydeHHs] WH(POPMATUKHA OOECIIEYMBAET: MOATOTOBKY OOYYaroIIUXCH,
OpUEHTUPOBAaHHBIX Ha CIEUUATbHOCTH B o00NacTd HMHYOPMALMOHHBIX TEXHOJOTHH U
WHKCHEPHBIC CHEIMAIIbHOCTH, y4acTHE B IMPOEKTHOM M HCCIEeN0BATEeIbCKON AESITeIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HAIpaBJICHUSMH OTPAaciId WH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, TOATOTOBKY K YYacTHIO B OJHMMITMAJaX M caade EIWHOrO rocynapcTBEHHOTO
9K3aMeHa 1o HHPOopMaTHKE.

[TocnenoBaTenbHOCT, M3Y4YEHHS TEM B Ipeleiax OJHOro rofa oOyueHUs MOXKET ObITh
U3MEHEHA I0 YCMOTPEHHIO YYHTENsl NpPU IOATOTOBKE paboyeil MporpaMMbl M TOYPOYHOTO
TUTAHUPOBAHMSL.

OO61iee yncIo 4acoB, PeKOMEHOBAHHBIX 7S U3yueHus uHdopmaruku — 272 yaca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).



COJEP)KXAHUE OBYUYEHUA

10 KJIACC

Hudposasg rpaMOTHOCTH

TpeboBaHus TEXHUKH 0€30IIACHOCTU U TMTHEHBI IPU PadOTE C KOMITBIOTEPAMHU U APYTUMH
KOMIIOHEHTaMH LIU(PPOBOT0 OKPYKEHUS.

[TpuHIMOBl pabOThl KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. ApXUTEKTypa (oH
Helimana. ABTOMaTn4eckoe BbIIIOJHEHUE IPOrpamMmbl IiporeccopoM. OnepaTuBHasi, IOCTOSHHAS
U JonroBpeMeHHas mnamsaTb. OOMEH JaHHBIMH C MOMOIIBI0 IKH. KOHTposiepsl BHEUIIHHX
ycTpoicTB. [Ipsamoii nocTym K maMsaTH.

OCHOBHBIE ~TEHACHLMHU DPA3BUTHUA  KOMIIBIOTEPHBIX TexHosoruil. IlapamnenbHble
BblunciaeHus.  MHorompoueccopubie  cuctembl.  CynepkommbroTepbl.  PacnpenenéHnbie
BBIYUCIIUTENFHBIE CHCTEMBI M 00paboTKa O0MbIIMX HaHHBIX. MOOHIEHBIE IIU(POBBIE YCTPOWCTBA
U UX Ppoidb B KOMMYHHMKalUMsAX. BcTpoeHHble KOMIbIOTEPBl. MHKPOKOHTPOJLIEPHI.
Po0oTu3upoBaHHble IPOU3BOJICTBA.

[IporpaMmMHOe oOecrieueHHe KOMIIBIOTEPOB M KOMIIBIOTEPHBIX —cUCTEM. Bumbl
IpOTpaMMHOTO obOecredeHus: U ux HaszHaueHne. OCOOCHHOCTH MPOTPaMMHOTO OOecredeHUs
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHUCTEMHOE NpOrpaMMHOE
obecnieyenue. OnepaluoHHble cucTeMbl. YTWIUTHL. [lpaiiBepbl yctpoiicTB. MHCTamsauus u
JEUHCTAJUISILMS IPOrPaMMHOI0 00eCIIeUeHHUS.

@aitnioBele cucTeMbl. [IpUHIINIIBI pa3MeleHus: 1 UMEHOBaHUS (DaiijioB B JOJTOBPEMEHHON
namsTy. [11aGn0oHb! A5 onucanus rpymnn ¢ainos.

[TporpammMHuoe obecnieuenue. JIneH3upoBaHue NporpaMMHOro odecreyeHust U HuppoBbIX
pecypcoB. IlpompuerapHoe u cBoOonHOE mporpaMMHoe obecrieueHne. Kommepueckoe u
HEKOMMEPYECKOE HCIIOJIb30BaHHE MPOrPAMMHOIO OOecreueHuss M LHUPPOBBIX PECYpPCOB.
OTBeTCTBEHHOCTh, YCTaHABJIMBaeMas 3aKoHoOJaTelnbcTBOM Poccuiickoit ®enepanun  3a
HEMpaBOMEPHOE UCIOIb30BaHKE POrPAMMHOT0 00ecrieyeHHs U IIU(PPOBBIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUS W allapaTHbIE KOMIIOHEHTHI KOMIBIOTEpHBIX ceTell. CeTeBble
npotokoibl. Ceth UnTepHET. Anpecanus B cetu Mutepnet. [Ipotokonsl cteka TCP/IP. Cuctema
JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ momolpl0  Macok  noacerel.  CereBoe
aaMuHMCTpUpoBaHue. IloydeHne NaHHBIX O CETEBBIX HAcTpoiikax Komnbrorepa. lIpoBepka
HaJIMYUs CBS3U € y3JI0M ceTu. Onpeenenre MapipyTa JIBUKEHHUS TaKeTOB.

Buner nestensHoctn B cetu WHtepHer. CepBuckl MnTepHera. I'eonndopmannoHHbIE
CHUCTEMBI. ['€0JOKalMOHHBIE CEPBUCHI PEAbHOIO BPEMEHH (HampuMmep, JOKalus MOOWIBbHBIX
Tene(hOHOB,  ONpeJeNieHHe  3arpy>KeHHOCTH  aBTOMAarucTpajieil),  HMHTEPHET-TOProBII,
OpoHHpOBaHWE OMIJIETOB U TOCTUHHIL.

['ocynapcTBeHHbBIE 3JIEKTPOHHBIE cepBUCHI U yciayru. ColuanbHble CETH — OpTraHU3alus
KOJIJISKTUBHOTO B3aUMOJICHCTBUS M OOMeHa JaHHbIMU. CeTeBOM ATHUKET: MpaBUjia MOBEICHUS B
kubepnpoctpanctBe. I[Ipobrema moanuMHHOCTH TOMydeHHOH uHGpopMmauuu. OTKpBITHIE
00pa3oBaTeNIbHbIE PECYPCHI.

TexHOreHHblE M SKOHOMHYECKHE  YIpo3bl, CBfA3aHHbIE C  HCIOJb30BAHUEM
UH(POPMALMOHHO-KOMMYHUKALMOHHBIX TeXHONOoTui. O0mmue npo0iaeMbl 3auThl HHGOpMauu u
uHpopmannoHHOi Oe3omacHocTu. CpeacTtBa 3ammThl  HMHQOpPMANMM B KOMIIBIOTEpax,
KOMIIBIOTEPHBIX CETSIX M aBTOMAaTU3MPOBAHHBIX HWH(POPMALMOHHBIX cucTeMax. I[IpaBoBoe
obecrieuenne HHPOPMAITMOHHON O€30MaCHOCTH.



[IpenoTBpanieHne HECAHKIIMOHUPOBAHHOTO JOCTyNa K JMYHOW KOH(MUICHIIUATHLHON
uHpOpMaLIUK, XpaHALICWCSs Ha TEPCOHAIBHOM KOMIBIOTEpE, MOOMIIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpaMmHoe oOecriedeHre M CrocoObl OOpsObI ¢ HUM. AHTHBHPYCHBIC
nporpaMmMbl. Opranusanus JMYHOTO apxuBa nHpopMmauuu. PesepsHoe konupoBanue. [laponabHas
3alUTa apXHBa.

HIudpoanue nanubix. CuMMeTpuuHble U HecUMMeTpuuHble mudpbl. Hludpsr npoctoit
3amensl. [udp Lesaps. [Lndp Bwkenepa. Anroputm mudpoanus RSA.

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

WNudopmanus, nanHsle U 3HaHus. VH(popMalMOHHBIE MPOLECCH B MPHUPOJE, TEXHUKE U
o01iecTBe.

HenpepbiBHbIE M AMCKPETHBIE BEIMYMHBI W cUrHaibl. HeoOXoauMocTh AMCKpeTH3aluu
uHpopMaLuy, peHa3HaueHHOM JIs1 XpaHEeHUsl, Hepeaadn 1 00padoTKU B IM(PPOBBIX cUCTEMAX.

JlBonyHoe KkoaupoBaHue. PaBHOMepHble M HepaBHOMEpHbIE Koabl. JlekoaupoBaHue
COOOILIEHUH, 3allMCAaHHBIX C MOMOIIBI0 HEpaBHOMEPHBIX Koj0B. YcioBue dano. Ilocrpoenue
OJIHO3HAYHO JEKOJAMPYEMbIX KOJOB C IMOMOIIBIO JAepeBa. EAMHUIIBI M3MepeHHs] KOIMYecTBa
uHpopmanuuu. AnpaBUTHBIA NOIXO/ K OLIEHKE KOJIMYecTBa MH(OpMaIUH.

Cucrtembl cuMcieHus. Pa3BépHyTras 3amuch IENbIX U JPOOHBIX 4YUCENl B MO3UIIMOHHOMN
cucreMe cuncieHus. CBOICTBa TMO3WIIMOHHOW 3allMCH YMCIA: KOJMYECTBO LU(pP B 3alUCH,
IPU3HAK JEJIMMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMbI CUMCIICHUS. AJTOPUTM IEpeBOJa LIEJIOro
yucia u3 P-u4Hol cucTeMbl CUMCIIeHUs B IECATHUHYI0. AJITOPUTM NE€pEeBOAAa KOHEUHOW P-nuHoi
JpoOu B AECATUUHYIO. AJITOPUTM MEPEBO/IA LIEJIOT0 YKMCIa U3 IeCITUYHON CUCTEMBbl CUUCIICHUS B
P-nunyro. I[lepeBon koHeuHOH necsATU4YHOM apoOu B P-munyro. /[BomuHas, BocbMepuyHas U
HIeCTHA/[aTepUYHAsl CUCTEMbI CUMCIICHUS, CBSA3b MEXKIY HUMH. ApudmeTnyeckue ornepanuu B
NO3UIMOHHBIX CHUCTEMax CuUHcieHMs. TpouuyHas ypaBHOBEIICHHAas CHCTEMa CYMCIICHUS.
JIBOMUYHO-ECATUYHAS CUCTEMA CUUCIICHUS.

KoagupoBanue tekcroB. KoaupoBka ASCII. OpnnoOalitTHbie koaupoBku. CraHgapt
UNICODE. Konupoka UTF-8. Omnpenenenne wuHpOpManMoHHOT0O 00BbEMA TEKCTOBBIX
COOOILEHUI.

KonupoBanue nzobpaxenuid. Onenka nHGOpMAIIMOHHOTO 00bEMa rpaduyeckux JaHHBIX
IpU 33JaHHBIX pa3pelIeHUH U TIIyOMHe KoaupoBaHMs IBeTa. L[BeToBble Moxenu. BekropHoe
koaupoBanue. @opmartsl rpaduueckux Qaitnon. TpéxmepHas rpaduka. OpakranbHas rpaduka.

KonupoBanue 3Byka. OneHka HH(OPMAIMOHHOTO 00BEMa 3BYKOBBIX [aHHBIX IpU
3a/laHHBIX 4aCcTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUS.

Anrebpa noruku. ITonstue BbicKa3biBaHUs. BbICKaszbiBaTeNbHbIE (OPMBI (IIPEIUKATHI).
KBanTtops! cyiiecTBoBaHUs U BCEOOUTHOCTH.

Jlornueckue omnepanuu. TaOGmuikl UCTHHHOCTU. Jlormueckue BelpakeHUs. Jlormueckue
ToXkaecTBa. JloKa3aTenbCTBO JIOTHUECKUX TOXAECTB C IOMOIIBIO TaONUIl HCTUHHOCTH.
Jlormdeckue onepanyy 1 ONepanny HaJ MHOXKECTBAMHU.

3aKoHbl anredpbl JIOTUKU. OKBUBAJIECHTHBIE NMPeoOpa3oBaHMs JOTMUYECKUX BBIPAKEHUI.
Jlornyeckue ypaBHEHHS U CUCTEMBI YPaBHEHUI.

Jlornueckue (yHKIHUU. 3aBHCHUMOCTh KOJMYECTBA BO3MOXHBIX JIOTUYECKUX (DYHKIMHA OT
KOJINYeCTBA apryMeHTOB. [1oyIHbIE CCTEMBI JIOTHYECKUX (QYHKLIUH.

Kanonnueckue ¢Gopmbl JIOru4eckux BbIpakeHuH. CoBepLICHHbIE AW3BIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (POPMBI, AITOPUTMBI UX TIOCTPOEHUS 110 TaOIUIE HUCTHHHOCTH.



Jlornyeckue sneMeHThl B cocTaBe kommbroTepa. Tpurrep. Cymmartop. MHoropaspsiaHbii
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTaX I10 33JaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aMKUCh JIOTHYECKOTO BBIPAXKEHHUS I10 JIOTHYECKOM cXeMe.

[IpencraBnenue Henbix YUcen B MaMITH KOMIIbioTepa. OTpaHUYEHHOCTh JUANa30Ha YUCe
IIpU OTPaHUYECHUM KOJIMYECTBa pa3psanoB. llepenonHeHue pa3psaHoil ceTku. be33HakoBble U
3HAKOBBIC JJAHHBIC. 3HAKOBBINA OUT. [IBOMUHBIN JOTIOHUTEIHHBIA KO OTPULIATEIHHBIX YUCEIL.

[ToGuToBBIe NOTMYECKHE omepanuu. Jlormdeckuid, apudMeTHUecKuii W NHUKIUYECKUN
casury. [IudpoBanue ¢ momorbo MOOUTOBO ornepaluu «uckovatomee NJINy.

[IpencraBneHre BEHIECTBEHHBIX YHCEI B IAaMATH KOMIIbIOTEpA. 3Hauvamas 4acTb M
nopsiIoKk  uncna. Jlpama3oH 3HAUYEHWI  BENIECTBEHHBIX uucen. [IpoGiembl  XpaHeHHs
BEIIIECTBCHHBIX YHUCEJ, CBS3aHHBIE C OrPaHUYCHUEM KOJWYECTBA pa3psioB. BeimoaHeHue
orepanuil ¢ BelEeCTBEHHbIMU YHCIIAMH, HAKOIIJICHHE OIUOOK MPY BBIUMCICHUSIX.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

OnpeneneHne BO3MOXHBIX PE3yJIbTaTOB Pa0OTHI MPOCTCHINNX AJTOPUTMOB YIIPABICHUS
WCIIOJIHUTENIAIMU W BBIYUCIUTEIBHBIX alropuTMoB. OrmpenesieHne HMCXOIHBIX JaHHBIX, IMPHU
KOTOPBIX QJITOPUTM MOXKET JaTh TPEOYEMbIil pe3ybTar.

Ortanbl pelleHds 3aJad Ha KomibroTepe. MHCTpyMeHTanbHbIE CpeACTBa: TPaHCIATOP,
oTNIaquuK, mpodminpoBumK. Kommwisius u uWHTEprnperanus mnporpamm. BupryaibHbie
MAIITUHBI.

WuterpupoBanHas cpena paszpaboTkd. Mertonbl oTiaaku mporpamm. lcmonb3oBaHue
TpaccupoBOYHBIX TaOmuil. OTianouHslii BeIBOJ. [lomraroBoe BBIMOTHEHHE MpOrpaMMbl. Touku
octa”oBa. [I[pocMOTp 3HaUYECHMI TEPEMEHHBIX.

Azpik mporpammupoBanus (Python, Java, C++, C#). Tunbl naHHBIX: LIEJTOYUCIIECHHBIE,
BEILIECTBEHHbIC, CHMBOJIbHBIE, JIorThueckue. BerBnenus. CnoxHblie yciaoBus. L{ukibl ¢ ycnoBuem.
[uknbl o nepeMeHHO. B3anmMo3aMeHseMOCTh pa3IMYHbIX BUJOB LMKIOB. IHBapHaHT LUKIIA.
CocraBieHne UKJIa C UCIIOJIb30BAHUEM 3apaHee ONpeIeIEHHOTO MHBapHUaHTa IUKJIA.

HoxymentupoBanue nporpamMm. Mcnosb3oBanue kommeHTapueB. [loaroroBka onucanus
MpOrpamMMbl U UHCTPYKLUHU ISl IOJIb30BATENs.

Anroput™Mbl 00paOOTKU HATYpalbHBIX YHCEN, 3alMCaHHBIX B MO3UIIMOHHBIX CHUCTEMax
CUHCJICHMS: pa3OMEeHHMe 3alucH YHCiIa Ha OTACNIbHBbIC MUPPHI, HAXO0XKIACHUE CYMMBI U
npou3BeieHus (P, HAXOXKIEHNE MAKCUMAITBbHOW (MUHUMAIIBHON ) TTU(PHI.

HaxoxxneHne Bcex MpoCThIX YUCeN B 3aaHHOM Auana3oHe. [IpeacraBienue yucna B BUie
HabOpa MPOCTHIX COMHOXKHUTENEH. ANTOPUTM OBICTPOTO BO3BE/ICHUS B CTECTICHbD.

O6paboTka maHHBIX, XpaHAMUXCs B ¢ainax. TekcToBbie U nBoUYHbIE (ailibl. DaitoBbie
nepeMeHHble ((aiinoBble ykazatenu). Urenue u3 ¢aiina. 3anuch B (aii.

Pazbuenue 3amaun Ha moazamauu. [loamporpammsl (poreaypsl U Gynkuun). Pexypeus.
PexypcuBHbIe 00BeKThI ((ppakTansl). PexypcuBHbie mporeaypbl u ¢GyHKIMU. Mcmonb30BaHue
CTeKa JIJIsl OpraHU3aINK PEKYPCUBHBIX BHI30OBOB.

Hcnonp3oBanne cTaHAapTHOW OMOIMOTEKM S3bIKA MporpamMMupoBaHus. llomkmrodeHue
OMOMMOTEeK MOANPOTpaMM CTOPOHHUX MPOU3BOAUTENCH. MOAYIbHBIA MPUHIUI TOCTPOSHUS
porpamm.

Yucnenusle MeTonbl. TouHOe M MpUOMMKEHHOE pelieHUs 3afadd. UMCIEHHbIE METObI
pellleHusT ypaBHEHU: MeToja Tmepebopa, METOJA TMOJIOBUHHOrO jeneHus. [IpubnmxéHHoe
BBIUMCJICHHE JJUH KPUBBIX. BhrumciieHue miuomaaei Guryp ¢ MOMOIIbI0 YHCICHHBIX METOJIOB
(MeToa MpSIMOYTOJILHUKOB, MeTO Tpamneruii). [lonck Mmakcumyma (MUHUMYyMa) QYHKIIH OJTHOM
MIEPEMEHHON METOJIOM IOJIOBUHHOTO JIEJICHUSI.



OO0paboTKka CUMBOJIBHBIX JAaHHBIX. BCTpoeHHbIE QYHKINU 3bIKAa POTPaAMMHUPOBAHMS AJIS
00pabOTKH CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHUMBOJBHBIX CTPOK: MOACYET
KOJINYECTBA MOSBICHUH CHMBOJIa B CTpPOKE, pa30MEHHE CTPOKH Ha CIIOBAa MO MPOOETHHBIM
CHUMBOJIaM, TOMCK IOJCTPOKM BHYTPHM JAHHOH CTPOKHM, 3aME€Ha HAaWJEHHOH IOJICTPOKM Ha
JpYryro cTpoky. I'eHepanus Bcex ClIOB B HEKOTOPOM aii(haBUTE, YIOBJIETBOPSIOUINX 3aaHHBIM
orpanndenusiM. [Ipeobpa3zoBaHue uncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TOCIENOBAaTEIBHOCTH YHuceNl. Brruncienne 00OOMIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCUBa WJIM YHUCIOBOH I0OCIIE€AO0BATENbHOCTH (CyMMBI, NPOU3BEIEHUS, CPEIHETO
apu(METHYECKOro, MUHUMAJIBHOIO W MaKCUMAaJIbHOI'O 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOIIMX 33JJTAaHHOMY YCJIOBHIO). JIMHEHHBIN MOUCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CoptupoBka ogHOMEpHOro MaccuBa. [IpocTeie METOABI COPTUPOBKU (METOJ IYy3BIPHKA,
METOJ BbIOOpa, COPTUPOBKA BcTaBkaMu ). COPTUPOBKA CIMSHUEM. bpicTpas cOpTUpOBKa MaccuBa
(amroputm QuickSort). JIBOMUYHBIN TOMCK B OTCOPTUPOBAHHOM MacCHBE.

JIBymepHBIE MacCHBBI (MaTpHIBI). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MAaCCHBOB:
3aro0JHEHUE JIBYMEPHOI'O YMCJIOBOIO MaccuBa IO 3a/JlaHHBIM IIpaBUJIaM, IOUCK 3JIEMEHTa B
JIBYMEPHOM MAaCCHBE, BHIYHUCIEHHE MaKCUMyMa (MUHMUMYMa) U CyMMBI 3JIEMEHTOB JIByMEPHOIO
MacCHBa, IEPeCTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOI'O MacCHBA.

HNHpopManOHHBIE TEXHOJIOTHH

TexcroBeiii mponeccop. PegaktupoBanue u dpopmaruposanue. [Iposepka opdorpadun n
rpammatuku. CpeacTBa MOMCKAa M aBTO3aMEHbI B TEKCTOBOM Ipoueccope. Vcronb3oBaHue
ctwiield. CTpyKTypUpOBaHHBIE TEKCTOBBIE NOKYMEHThl. CHoOCKH, ornaBieHue. KosuiekTuBHas
pabota ¢ JokyMeHTaMu. THCTpyMEHTBI pelieH3upOBaHusl B TEKCTOBBIX Iporeccopax. Obiaunbie
cepBuckl. JlemoBas mepenucka. Pedepar. IlpaBmna nutrpoBaHuss UCTOUHUKOB U OGOPMIICHUS
6ubnuorpaduueckux ccbutok. OpopmiieHre CucKa JuTepaTypbl. 3HAKOMCTBO ¢ KOMIIBIOTEPHOM
BEPCTKOM TeKcTa. TeXHMUecKHe cCpeicTBa BBoJa TekcTa. Crenuanu3upoBaHHBIE CpPEICTBA
PeAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

AHamu3  naHHbIX. OCHOBHBIE  3aJjaud  aHaJIM3a  JaHHBIX:  [IPOTrHO3MPOBAHUE,
KjaccuuKkaus, KiacTepus3alus, aHaln3 OTKJIoHeHHH. [locrienoBaTenbHOCTh peleHHs 3aiay
aHaJM3a JaHHBIX: COOpP MEPBUYHBIX JaHHBIX, OYMCTKA U OLIEHKA KayecTBa JaHHbIX, BEIOOp W/WIIN
IIOCTPOCHHE MOJENHU, MpeoOpa3oBaHUE [aHHBIX, BU3yaJlu3alMs JaHHBIX, HWHTEpPHpETalus
pe3ynbTaToB. [IporpamMmmHbIe cpeicTBa U MHTEPHET-CEPBUCHI JIsi 00paOOTKHU M MpPEICTaBICHUS
naHHbIX. bonbiue nanHpie. MamuHHoe 00ydyenue. HTeeKTyalbHbIi aHaIN3 JaHHbIX.

AHau3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX Tabiuil. BeluncieHune cymMbl, CpeiHEro
apudMeTnuecKoro, HauOobmero (HAUMEHBINEro) 3HA4YEHWs JAWana3oHa. BeaucieHue
Kod(uIMeHTa KOPpEeIsuu BYX psIoB AaHHBbIX. llocTpoeHue cronOuaThiX, JIMHEHYAThIX U
KpyroBeix auarpamm. [loctpoenue rpaduxos Gpynkuuil. [lonbop nuHuM TpeHaa, pemeHue 3aaa4d
IIPOrHO3UPOBAHUS.

YucneHHOe pelieHne ypaBHEHHI ¢ Momolnpio moabopa mapamerpa. OnTuMuzanus Kak
MOWCK HAWIy4dlllero pelleHuss B 3aJaHHbIX ycioBusx. lLleneBas ¢yHKUuMsA, orpaHHMYEHUS.
JlokanbHble W TJI00ATBHBIM MHUHMMYMBI 11esIeBOM (yHkuuu. PerneHue 3amad onTHMM3ALUU C
MIOMOILBIO AJIEKTPOHHBIX TaOJIHII.
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Teopernueckne 0ocHOBbI MHPOPMATHKH

Teopernueckne MOAXOAbl K OLEHKE KOJIMYeCTBa HMH(OpPMaLuU. 3aKOH aJJAUTUBHOCTH
uHpopmanuu. Popmyna Xapriau. Madopmarus u BepostHocTb. Popmysia [1leHHOHA.

Anroputmsl cxatus ganHeix. AnroputMm RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpUTMBI CKAaTHA JAHHBIX C MOTEPSAMU. YMEHBIIEHHE IJIIyOMHBI KOJUPOBAaHUS LIBETA.
OcHoBHbIE ueu anroputmon cxatus JPEG, MP3.

CkopocTh nepefayd JaHHBIX. 3aBUCUMOCTb BPEMEHHU Iepelaud OT HH(POPMALMOHHOIO
00bEMa NaHHBIX M XapaKTEPUCTHK KaHana CBs3U. [IpUYMHBI BO3HUKHOBEHHUS OMIMOOK IIpH
nepenaye AaHHbIX. Koapl, mo3Bossmone o0HapyKUBaTh M UCTIPABIIATH OMIMOKHM, BO3HUKAIOIINE
npu nepenaye naHHbIX. PaccrosHue Xsmmuura. Koguposanue c¢ moBTopeHueM OutoB. Kopabl
X3MMUHra.

Cucrempl. KommoneHTsl cucteMbl W uX B3aumojeictBue. CucreMHbid 3 QeEKT.
Ympasienue kak nHGpopManHoHHBIN Tiporiecc. OOpaTHas CBS3b.

Monenu un  monenupoBanue. Ilens  MoxpenupoBanHusa. CoOTBETCTBHME — MOJENN
MOJIEIUPYEMOMY OOBEKTY WJIM IpolLeccy, Leau MojenupoBaHus. Dopmanuzaius NpUKIaIHbIX
3aj1ad.

[IpencraBineHue pe3ysibTaToOB MOJEIMPOBAHUS B BUJE, YJOOHOM JJIsi BOCHPUSITHS
yenoBekoM. [ padudeckoe npencraBiieHNe JaHHBIX (CXEMBbI, TAOIUIIBI, TPadQUKH).

I'padsl. OcHoBHble mOHATHA. Bumsl rpados. Onucanue rpagoB ¢ MOMOIIBIO MaTpUI
CMEKHOCTH, BECOBBIX MATpHIl, CIIHCKOB CMEKHOCTH. PelleHne anropuTMHUYecKuX 3ajad,
CBSI3aHHBIX C aHaJIM30M TpadoB (IIOCTPOCHHUE ONTUMAIBHOIO IMYTH MEXAY BEpIIMHAMU Tpada,
onpejiefieHue KOJMYECTBAa PpA3JIMYHBIX MyTeH MeXay BepUIMHAMH OpPHUEHTHPOBAHHOTO
alMKJINYECKOro rpaga).

HepeBbs. bunaproe nepeso. JlepeBbs noucka. CrnocoObl 06xoaa aepesa. Ilpeacrasnenue
apu(@MeTUYeCKUX BBIPAXKEHUH B BHUjAE JepeBa. JIMCKpeTHbIE WIpbl ABYX UIPOKOB C IOJTHOMN
undopmanment. [locTpoeHue nepeBa mnepebopa BapHaHTOB, OINKMCAHUE CTPATETUH WIPHI B
TabIMuHOM (hopMe. BBIMTPHIIIHBIE U MPOUTPHIIIHBIE TO3ULUHU. BBIMTPHIIIHBIE CTPATETHH.

CpenctBa  uCKycCTBEHHOro  uHTeiuiekTa. CepBHCHI  MalIMHHOIO  NE€peBoJa U
pacrio3HaBaHMs ycTHOM peun. KoruutuBHble cepBuchl. MneHTuukanus u nouck n300paxeHui,
pacnio3HaBanue Jmi. CamooOydJaronuecss cUCTeMbl. VICKyCCTBEHHBIM  WHTEIUIEKT B
KOMITBIOTEPHBIX UTpax. Mcroiab30BaHHE METO/I0B MCKYCCTBEHHOTO MHTEUIEKTAa B OOYYaIOLIMX
cucreMax. Vcronp30BaHlEe METO0B HCKYCCTBEHHOTO MHTEIUIEKTa B poOoToTexHHKe. HTepHET
Bemel. [lepcekTrBbl pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYaJIbHBIX cucTeM. HellpoHHBIE ceTH.

AJITOPUTMBI M IPOrPAMMHPOBAHME

@opmanu3anys MOHATHS ainroputMa. MammHa TeIOpUMHIa Kak yHHMBEpcaldbHash MOJEIb
BblyKciieHui. Tesuc Yépua—TrropuHra.

OneHka CI0KHOCTU BbIYMCIEHUI. Bpemst paboTbl 1 00BEM HCHOIB3yeMOM MaMsATH, UX
3aBUCHMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OIICHKAa aCUMITOTHYECKOW CII0XKHOCTH
QITOPUTMOB. AJITOPUTMBI TTOJIMHOMHAIBHON cioxHOCTH. [lepebopubie anroputmsl. [Ipumeps
pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOM 3aauy, KOTOPbIE UMEIOT PA3INYHYIO CI0XKHOCTb.

ITouck TPOCTBIX YHMCEN B 3aJaHHOM JHAalla30HE C IOMOIIBIO AJITOPUTMA «PEUIETO
DparocdeHay.

MHoropa3psHble eJble YUCIa, 3a/1a4i JITUHHON apru(METUKH.



CrnoBapu (accollMaTHBHBIE MACCHBBI, OTOOpakeHus). Xomi-tabmunbl. IloctpoeHue
aJ1(haBUTHO-YACTOTHOTO CJIOBAps /AJIs 3aIaHHOTO TEKCTA.

Creku. AHanu3 MPaBUILHOCTH CKOOOYHOTO BBIpAKCHHsI. BbraucieHne apupMeTuaeckoro
BBIpaXCHHUSI, 3aICAHHOTO B MOCT(HUKCHOI popMme.

Ouepenu. Mcnonb3oBanue ouepeu AJis1 Bp€MEHHOTO XPAaHEHUs TaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MUHUMATbLHOTO OCTOBHOTO JEpeBa B3BEIICHHOTO
CBSI3HOTO HeEOpHeHTHpoBaHHOro Tpada. KoiamuecTBO pa3nWYHBIX MyTeHd MEXIy BEpLIIMHAMHU
OPUEHTUPOBAHHOTO allUKINYeckoro rpada. Anroputm J{eUKCTpsl.

JepeBbs. Peanuzainus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBonuHbIe (OMHApHBIE)
nepeBbsi. IlocTpoenue nepeBa i 3aJaHHOTO apU(PMETHYECKOrO BbIpakeHUs. PekypcuBHBIC
anropuTMel 00xona aepesa. Mcnonas3oBanue creka U ouepenu i 00xoa Aepesa.

JuHaMuueckoe MNpOrpaMMHUpPOBAHHME KakK METOJl peUIeHus 3aJad C COXpaHEHUEeM
MPOMEXKYTOUHBIX ~ PE3yJIbTATOB.  3aJayd, pellaeMble C MOMOLIBIO  JUHAMUYECKOIO
MPOrPaMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIHNA, TOJACYET KOIMYSCTBA BApHAHTOB,
3a/1a4i ONTUMHU3ALIH.

[TonsitTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM MporpaMMupoBaHuu. OOBEKTHI U KIIACCHI.
CaoiicTBa U MeTObI 00beKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpaMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 1MO1X0a. VIHKanCynanus, HaciaeJ0BaHue, MoJIuMOppHU3M.

Cpenbl ObicTpoii pa3paboTku mporpamm. [IpoexkrtupoBanme wHTEp(delica MoIb30BATEIIS.
Hcnonb30BaHKe TOTOBBIX YIPABIIsIEMbIX AJIEMEHTOB JIJIsl IOCTpOeHUs: uHTepderica.

00630p sA3bIKOB TIporpaMmupoBanus. [loHsTre 0 MapaaurMax MPorpaMMHUPOBAHHUS.

HNHpopManoHHBIE TEXHOJIO0THH

Otanbl  KOMIIBIOTEPHO-MATEMaTHUYECKOTO  MOJEJIMPOBAHMS:  IMOCTAHOBKA  3aJayH,
pa3paboTKa MOJIENH, TECTUPOBAHUE MOJIENIN, KOMITBIOTEPHBIN YKCIIEPUMEHT, aHaTIN3 PEe3yIbTaTOB
MOJEIIUPOBAHUS.

Huckperuzanusi TpuH  MaTeMaTHYECKOM MOJCIUPOBAHUN HEMPEPBIBHBIX MPOIECCOB.
MogenupoBanue ABWXKEHUS. MoJenupoBaHHe OHOJIOTHYECKUX CHUCTEM. MaTemaTH4ecKue
MO/IeJIA B SKOHOMHUKE. BhIuncIuTeIbHbIE SKCIEPUMEHTBI C MOJCIISIMH.

OO0OpaboTka pe3ynbTaTOB »HKCIEpUMEHTa. MeToa HauMeHbIIUX KBajapatoB. OreHka
YHUCIIOBBIX TAPaMETPOB MOJEIUPYEMBIX 00BEKTOB U IpolieccoB. BoccTanoBneHne 3aBucuMocTe
M0 pe3yJibTaTaM 3KCIIEepPUMEHTA.

BepositHocTtHbie monenu. Metonsl Monrte-Kapno. MmutanmonHoe MoOIENIMpOBaHUE.
CucreMbl MacCOBOTO 0OCTYKUBaHUSI.

Tabnuunble (pensiuuoHHbIE) Oa3bl AaHHBIX. Talnuma — MpeacTaBiIeHHE CBEACHHH 00
OJHOTHIHBIX 0oOBekTax. Ilone, 3ammceh. Kirou Tabmmipl. PaGoTa ¢ roroBoif 0a30i JaHHBIX.
3anonHenue 6a3bl NaHHBIX. [loMCK, COpTUPOBKA M (PUIIBTpAIlHsl TaHHBIX. 3alpPOChl Ha BBIOOPKY
JIAaHHBIX. 3aIPOCHI C MapaMeTpaMu. Beraucisiembie 1oJjs B 3apocax.

Mmuororabnuunpie 0a3pl JaHHBIX. THIBI CBSI3eW MEXIy TaOnuiamu. BHemHWN KiTrod.
[{emocTHOCTH Ga3bl JAHHBIX. 3aMPOCHI K MHOTOTAOJWYHBIM 0a3aM JTaHHBIX.

WNHuTtepHeT-nipuiiokeHus. [lonsaTue o cepBepHOi U KIMEHTCKOM 4acTAX calTa. TexHoIorus
«KIIUEHT — cepBep», €€ mocTonHcTBa U HenocTaTku. OcHOBHI si3pika HTML u kackaaubix Tabmuiy
cruneit (CSS). Cuenapuu Ha s3bike JavaScript. @opmer Ha BeO-cTpaHUIIE.

Pa3mernienune BeO-caiiToB. Yciyra XxocTuHTa. 3arpys3ka (aitioB Ha CaiT.

BBoa m300pakeHHil C MCIOJIIb30BaHUEM PA3IUYHBIX IUPPOBBIX YCTPOMCTB (LHM(POBBIX
¢doroanmapaToB ¥ MUKPOCKOIIOB, BUCOKaMEp, CKAHEPOB U JpYrux yctpoiicts). ['paduueckuit
penaktop. Paspemenne. KanpupoBanme. HcnpasieHue mnepcnekTwBbl. ['mcTorpamma.



Koppeknust ypoBHe#, koppeknus 1Beta. OOecrBeUMBaHHE MBETHBIX H300pakeHHi. PeTymis.
Pabora ¢ o6mactsimu. OUIBTPHL.

Mmuorocnoitasle u3o0paxkenus. TexctoBble crmou. Macka cios. Kananel. CoxpaHeHue
BbIZIcIcHHOW oOmactu. [loaroroBka winmocTpanuii  aisi  BeO-callTOB. AHHUMHUPOBAHHBIC
N300paKeHHUS.

Bekropnas rpaduka. I[lpumutuBel. M3MeHeHue mopsaka 3JeMEHTOB. BrIipaBHHBaHUE,
pacnpenenenue. ['pynnupoBka. Kpusbie. @opmaTbl BEKTOPHBIX PHUCYHKOB. Mcmosib3oBaHue
KOHTYpOB. BekTopu3zanus pacTpoBbIX H300pakeHUH.

[IpuHUMIIBI TOCTPOEHUSI U PENAKTUPOBAHUS TPEXMEPHBIX Mojened. CeToyHble MOJENH.
Marepuansl. MoaenupoBaHnue UCTOUYHUKOB OcBelleHus. Kamepbl. AJJIUTHBHBIE TEXHOJOTUU
(3D-npunTepsr). [ToHsATHE O BUPTYAILHON PEaTbHOCTH M JONIOJHEHHON PealbHOCTH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI'PAMMEI 11O
MHO®OPMATUKE (YT JIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJTHET'O
OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OTPaXKAOT TOTOBHOCTh M CIHOCOOHOCTh OOy4aroumxcs
PYKOBOACTBOBAaTbCS  CHOPMUPOBAHHON  BHYTPEHHEH  MO3MLMENH  JIMYHOCTH, CHUCTEMOU
[ICHHOCTHBIX ~ OpPHEHTAIMi, TO3UTUBHBIX BHYTPEHHHX YOEKICHUN, COOTBETCTBYIOIIUX
TPAaAUIUOHHBIM LICHHOCTAM pOCCI/IfICKOFO O6IJ.I€CTBa, paciimpCHUC ) XU3HCHHOT'O OIIbITAa U OIIbITa
NESATENIbHOCTH B TpoOIlecce peaju3aluu CpeACTBAMU  y4yeOHOro MpeaMeTa OCHOBHBIX
HAIpPaBIIEHUN BOCIIUTATEIBHOMN 1EATEIHbHOCTH.

B pesynbrare m3ydeHuwss MHPOPMATHKKA Ha YpPOBHE CpeaHEro oO0Iero oOpa3oBaHUS Yy
oOyuJaromerocst 0yayT chOpMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOA3aHHOCTEH, yBaKeHHWE 3aKOHa U
NPaBOMOPSIZIKA, COOJIOACHHWE OCHOBOMONATalOIUX HOPM HWHGOPMAMOHHOTO TIIpaBa U
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

TOTOBHOCTb MPOTHUBOCTOSITH HJEOJIOTUU OSKCTPEMH3Ma, HalMOHAIW3Ma, KceHohoouw,
TUCKPUMHUHAIIMKA TI0 COIMAJIbHBIM, PEIUTHO3HBIM, PAcOBBIM, HAI[MOHAJIbHBIM IPU3HAKAM B
BUPTYaIBHOM IIPOCTPAHCTBE;

2) NATPUOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOE OTHOUIEHHE K MCTOPMYECKOMY HACJIEIUI0, JOCTHXeHUusM Poccum B Hayke,
UCKYCCTBE, TEXHOJIOTHSIX, IMOHMMaHHEe 3Ha4eHWs HWHOOPMATUKM KaK HAyKH B IKU3HU
COBPEMEHHOT0 00I11eCTBa;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPAaBCTBECHHBIC HOPMBI U ICHHOCTH, B TOM YHCJIC B CETU I/IHTepHeT;

4) 3cTeTHYECKOT0 BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas OSCTETUKY HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA;

CIIOCOOHOCTH BOCIIPUHUMATE Pa3JIMYHBIC BUABI HCKYCCTBA, B TOM YHUCJIC OCHOBAHHOI'O Ha
MCIIOJIb30BaHNU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pusuveckoro BoOCNUTAHMSA:

c(OPMHPOBAHHOCTh 3/I0pOBOrO M 0Oe30macHOro obOpasza KHU3HH, OTBETCTBEHHOI'O
OTHONIEHUSI K CBOEMY 3/I0POBbIO, B TOM YHUCIIE 3a CUET coOo/ieHusl TpeboBaHuil Oe3omacHOU
SKCILTyaTaluu CpeaCTB I/IH(l)OpMaHI/IOHHBIX 1 KOMMYHHKAIIUOHHBIX TeXHOHOFHﬁ;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K aKTHBHOU AESITENFHOCTH TEXHOJIOTHUECKON U COIMAIbLHON HAMPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATh W CAMOCTOSATEIbHO  BBIINOJHATH  TaKylO
NESITEIbHOCTD;

uHTEepec K cepam mpodeccHoHaTbHON MeATeTbHOCTH, CBS3aHHBIM C HH(OPMATHKOMH,
nporpaMMHupOBaHuCM U I/IH(pOpMaL[I/IOHHBIMI/I TCXHOJOIusiMu, OCHOBAHHBIMU Ha AJOCTHUXKCHHUAX
HayKu WHGOPMATUKH M HAYYHO-TEXHUYECKOTO MPOrpecca, yMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oymyiel npodeccruu U pealin30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHbI,



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BaHMUIO HA MPOTSHKCHUH BCEH
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

0CO3HAHME MI00ATBHOTO XapaKTepa SKOJIOTUICCKUX TPOOJIeM U MyTel UX PEIICHUs, B TOM
YHcIe ¢ y4ETOM BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA,

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKH, JOCTH)KEHUSIM HAYYHO-TEXHUYECKOTO Tporpecca M OOIIECTBEHHON MPaKTHKH,
3a CcY€T MOHUMAHUS POJIM WHPOPMALMOHHBIX PECYpCOB, HH(DOPMAIMOHHBIX MPOIECCOB U
UH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBUAX LU(PPOBON TpaHCPOPMALUU MHOTUX Chep >KU3HU
COBPEMEHHOT0 00IIeCTBa;

OCO3HAHME IICHHOCTU HAayYHOW JIEATEIIbHOCTH, TOTOBHOCTh OCYLIECTBIISATh NMPOCKTHYIO U
UCCIIEIOBATEIbCKYIO JCSTEIbHOCTh HHIMBH YA IbHO U B TPYIIIIC.

B mpomecce mocTHKEHHMS JMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS IPOTPAaMMBI  I10
uHpopMaTHKe y  OOYdYalOUIMXCS  COBEPIICHCTBYETCS  AMOLMOHAIBHBIA  HMHTEIUIEKT,
Ipe/IoIararInui copMUPOBAHHOCTS:

caMOperyJIMpOBaHHUS, BKITIOYAIOIIETO CaMOKOHTPOJIb, yYMEHHUE NPUHUMATH
OTBETCTBEHHOCTH 32 CBOE IIOBEIEHHE, CIIOCOOHOCTH aJanTHPOBATHCS K HSMOIMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIMH, BKJIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHUIO IEIU U YCIEeXy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKIIOYAMOMIEH CHOCOOHOCTh TMOHMMATh SMOIIMOHAIBLHOE COCTOSHHE APYTHX,
YYUTHIBATh €r0 TPU OCYIIECTBICHUHM KOMMYHHKAIIWH, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEXKHUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOLICHUS C JIPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSIBIISITh MHTEPEC U Pa3pemiaTh KOHMIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare usydenus MHQOPMATHKH Ha YPOBHE CpEIHEro OOIIEro oOpa3oBaHUsS Y
oOydaromerocss OynyT chOpMHUpPOBaHBI MeETampelIMETHBIE pe3ylbTaTbl, OTPaXCHHbIE B
VHHUBEPCATbHBIX YUEOHBIX NEHCTBUSAX, @ UMEHHO — IMO3HaBaTelbHbIE YHUBEPCAIIbHBIE yueOHBIS
NEeNCTBUS, KOMMYHHMKATHUBHBIE  YHUBEpCaJbHble  yuyeOHbIe  JIeHCTBUSA,  pEryJsITUBHbIC
YHHUBEpCalbHble yueOHbIE IeUCTBUS, COBMECTHAS JESTEbHOCTD.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSTENIbHO (OPMYJIHUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JUIS CpAaBHEHUS, KacCUPUKALIUN
1 0000IIIEHH;

OTIPENIETIATh e JACSITSIbHOCTH, 33/1aBaTh MMapaMeTPhl U KPUTEPUN UX JTOCTHIKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJIICHUSIX

pa3pabaThIBaTh IJIAH PEILICHUs MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
Y HEMATEPHUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIESITEIIBHOCTh, OIEHWBATh COOTBETCTBUE PE3YJIHTATOB IIEIISM,
OIICHUBATh PUCKH MOCIICICTBHUI IS TCIHHOCTH;



KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BHUBATh KPCATHBHOC MBIIIJIICHUEC IPU PCIICHHUU JKU3HCHHBIX HpO6JI€M.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AEsITeNbHOCTH, HaBbIKAMU
paspenieHus: mpoodieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/I0B
pemiCHUS NPAKTUYCCKUX 3a/1a4, HPUMCHCHHUIO Pa3JIMYHbIX MCTOAOB IMO3HAHUSA

OCYIIECTBIISITh PA3JIMYHBbIE BUIBI JEATEIIBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIIPETAlMU, TIPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYyalUsAX, B TOM
YHUCJIC IIPU CO3AaHUHN y‘-Ie6HBIX " COLIMAJIBHBIX ITPOCKTOB;

GbopMHUpPOBATH HAYYHBIA TUI MBIILJICHUS, BIAJACTh HAYYHOU TEPMHUHOJIOTHEH, KITFOYEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3M MW AKTYaJIUM3HUPOBATH 3aJa4dy, BbIABUIATb
TUNoTe3y €€ pelleHus, HaxXOIUTh apryMEHThl HJs JO0Ka3aTelbCTBA CBOMX YTBEPKACHMUIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAJIM3UPOBATE IOJYYCHHBLIEC B XOJ€ PCHICHHUA 3ada4yu pe3yiibTaTbl, KPHUTHUYCCKU
OLCHUBATb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
pOQECCHOHANIBHYIO CPENY;

YMCTb MEPCHOCUTDH 3HAHUA B IMO3HAaBaTCJIbHYIO u MMPAKTUYCCKYIO o0iacTu
KU3HEEATENbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BbIZIBUT'aTb HOBBIC HWACHU, NpEajiaraTb OPUTHMHAJIIBHBIC IMOAXOJbl W PCIICHHA, CTABUTH
poOJIEMBI U 33724, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ nnpopmManmeii:

BJIQJICTh HABBIKAMHU TMOJY4YeHHS HHQOpPMAIMM W3 HCTOYHHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBIIATh TIOWCK, AaHAIM3, CHUCTEMATU3aIMI0 W HUHTEPIPETAIUIO
MH(pOpMaLMU Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMUHBIX (hopMaTax ¢ yu€TOM Ha3HAUYeHHUs WH(OPMAIIUU U TIEIEeBOH
ayJUTOPUH, BBIOUPAs ONTHUMAIBEHYIO (OpPMY MIPEICTABICHUS U BU3yalu3alliu;

OLCHUBATb OJOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(bOpMaIH/II/I, €€ COOTBETCTBHE IIpaBOBbBIM U
MOPaTbHO-3THYESCKHM HOPMaM;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI 3PrOHOMMKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHtsl, TPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacHOCTH;

BIIQJICTh HABBIKAMHU PpACMO3HABAaHUS U 3alIUTHl HHpOpPMAIMH, HHOOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

KoMMyHHMKaTHBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe 1eiCTBHUA
1) oOuienne:
OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cdepax KU3HM;



pacro3HaBaTh HEBepOaJbHBIE CpPENCTBA OOIICHHS, TMOHMMAaTh 3HAYEHUE COIHMAIBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHIIKYA KOHQIUKTHBIX CUTYAIlM U CMSATYATh KOH(QIHKTHL;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMU OOIICHHUS U B3aUMOJICHCTBHS, apTyMEHTUPOBAHHO BECTU
JINAJIoT, YMETh CMSIT4aTh KOH(JIUKTHBIC CUTYaIUH;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHHUS C HCIIOIb30BAHUEM S3BIKOBBIX
CPECTB.

2) coBMeCTHas 1eSITeJIbHOCTD:

MMOHUMATh U UCIOJI30BaTh MIPEUMYIIECTBA KOMAH/IHOW U WHIUBUIYAIbHOW paOOTHI;

BBHIOMPATh TEMATHKy M METOJBl COBMECTHBIX JEHCTBHHA C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KaXKJ0ro WieHa KOJICKTHBA;

NPUHUMATh I[ETM COBMECTHOW JIESATEIbHOCTH, OPTaHMW30BBIBATH M KOOPIWHUPOBATH
JNEHCTBUS MO MX JOCTHUKCHHIO: COCTaBISTh IUIAH JIEHCTBUM, paclpeneisiTh POJIU C y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3ybTaThl COBMECTHON paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUIN pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeayiaraTh HOBBIC TPOEKTHI, OLICHUBATh HMJICH C IMO3WIIMH HOBH3HBI, OPUTHHAJILHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISITh TO3WTHBHOE CTPATETHYCCKOE TIOBEIICHHUE B PA3IMYHBIX CHTYAIHsX,
MPOSIBIISATH TBOPUYCCTBO M BOOOpAKCHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

1) camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBJISTh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBIABISATH IPOOJIEMBI,
CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHBIE 3aJa4ll B OOpa30BATEIBHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAH peleHHs NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM APYAULIUU B Pa3HBIX 00JIACTSIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIaJICTh HAaBBIKAMU IO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATH MPUEMBI pedIIeKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpAa BEPHOTO PEIICHMUS;

OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS [0 UX CHIXKEHUIO;

NPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPH aHAIU3€ PE3yJIbTaTOB AEATEIbHOCTH.

3) npuHATHA ce0s M APYrux:

IPUHUMATh ce0sl, TOHMMAsl CBOM HEOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAIN3E PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OUIHOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro YEIOBEKa.



IMPEAMETHBIE PE3YJ/IBTATDBI

B mpouecce wusydenus kypca wuHpOpMaTHKH yriyOnéHHoro ypoBHs 6 10 knacce
oOyyaromuMucs OyyT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3yJIbTaThl:

BJIAJICHUE IPEICTABICHUSIMU O POJU MH(GOPMALMU M CBS3aHHBIX C HEW IPOLECCOB B
OpUpojie, TEXHUKE U OOIIecTBE, MOHATUAMHU «HH(POpPMAIULY), «HH()OPMAIMOHHBIA MPOLIECCY,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHCTEMHBIH 3PQPEeKT», «MHPOPMALMOHHAS CHUCTEMAY,
«CUCTEMAa YIIPABICHU;

BJIAJICHUE METOJaMHu IoMcKa HHpopMmauuu B ceTH VHTepHeT, yMeHHE KpPUTHYECKH
OLIEHUBATh WH(POPMAIINIO, TIOTYUYEHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepH30BaTh OOJBIINE IaHHBIC, IPUBOJIUTH IMPUMEPHl HCTOYHUKOB HX
IOJY4YEeHUsT U HAIPaBJICHMs MCIIOJIb30BaHMs, YMEHHE KJIacCU(PULUUPOBATh OCHOBHBIC 3a7aul
aHaiu3a JaHHbIX (IIPOrHO3UMpPOBAHME, KJIACCHU(UKaLMA, KJIACTepU3alMsl, aHaIU3 OTKJIOHEHHUII),
NOHMMATh IOCJIEJOBATEIBHOCTh PELIEHUS 3aJjady aHalu3a JIaHHBIX: COOp MEPBUYHBIX JIaHHBIX,
OUYNCTKA M OIICHKA KAdecTBa JaHHBIX, BBHIOOP W/WJIM IMOCTPOEHHE MOJEIH, MpeoOpa3zoBaHUe
JAHHBIX, BU3yalU3allis JaHHBIX, UHTEpIpeTalys pe3yibTaToB;

[OHUMaHHE OCHOBHBIX IPHUHLUIIOB YCTPOHCTBA U (DYHKIMOHMPOBAHUS COBPEMEHHBIX
CTALlMOHAPHBIX M  MOOWIBHBIX KOMIIBIOTEPOB, TEHACHUMUI pPa3BUTHUS KOMIIbIOTEPHBIX
TEXHOJIOTHIA;

BJIQJICHUE HAaBbIKAMU pabOThl C ONEpPAMOHHBIMH CUCTEMAMM, OCHOBHBIMU BHJIaMU
IPOTrpaMMHOTr0 oOecrieueH s Ul pelieHns yuyeOHBIX 3a/1a4 110 BIOpaHHOH crieuaan3aui;

HaJIMYMe NPEACTaBICHUH O KOMIBIOTEPHBIX CETSIX M UX POJU B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHIMIIAX OpraHU3alUu U (QYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTell, 00 00Imux
NPUHIUIAX pa3padOTKH U QYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIA;

NOHUMaHHEe yrpo3 UHPOPMALMOHHON 0€30MMacHOCTH, UCIOIb30BAHNE METOJIOB U CPEJCTB
OPOTUBOACHUCTBUS STHM Yrpo3aMm, cCOOJIOZeHHEe Mep O€30MacHOCTH, MPeloTBPAILAIOLINX
HE3aKOHHOE PACTPOCTPAHCHUE TMEPCOHAIBHBIX JaHHBIX, COONIIOACHHE TPEOOBAaHUN TEXHUKU
0€30MacHOCTH U TMTUEHBI IPU padoTe ¢ KOMIbIOTEPAMHU U JAPYTUMHU KOMIIOHEHTAMH IIU(PPOBOTO
OKpY’)KEHHsI, NMOHMMAaHHE IPABOBBIX OCHOB HCIOJIb30BAaHUS KOMIIBIOTEPHBIX Iporpamm, 0Oa3
JAHHBIX ¥ paboThl B ceTH MHTEepHET;

MOHMMaHWE OCHOBHBIX TPUHIIMIIOB JUCKPETHU3AlMU DPA3UYHBIX BHIOB WH(MOpMAIIHH,
YMEHHUE OIpeneNaTh NHHOPMAIIMOHHBIH 00hEM TEKCTOBBIX, Ipa)MIeCKUX M 3BYKOBBIX TaHHBIX
IpY 3a/laHHBIX MapaMeTpax JUCKPETH3alMH, YMEHHUE ONPEAEIATh CPEAHIOI CKOPOCTh Mepeadn
JTAHHBIX, OLIEHUBATh U3MEHEHHE BPEMEHH Tepeiaun IPH U3MEHEHHH UH(OPMAIIMOHHOTO 00BhEMa
JTAHHBIX ¥ XapaKTEPUCTHK KaHaJla CBS3H,

YMEHHME HCIOJb30BaTh NpPU PEIICHUH 3a/ad CBOMCTBA MO3MIIMOHHOW 3amuCcH 4HCen,
QITOPUTMA MOCTPOCHMS 3alMCH 4YHCiIa B TO3MIMOHHOM CHCTEME CYHUCIEHHS C 3a/JlaHHBIM
OCHOBaHUEM U MTOCTPOECHHUS UUCIIA 110 CTPOKE, COAEPIKALIEH 3alliCh 3TOTO YHCIa B TO3ULUOHHON
CUCTEME CUMCIIEHUS C 3aJJaHHBIM OCHOBAaHUEM, YMEHHE BBINOJIHATH apu(METHUECKHE ONepaluu
B IIO3MLIMOHHBIX CUCTEMAX CUUCIICHMUS,;

YMEHHUE BBINOJHATh NpPeoOpa3oBaHUS JIOTHUECKUX BBIPAKEHUH, HCIONb3YyS 3aKOHbI
anreOpbl  JIOTUKH, YMEHHE CTPOMTH JIOTMYECKOE BBIPAKEHHE B JIU3BIOHKTHBHON U
KOHBIOHKTUBHOM HOpMalbHBIX (popMax IO 3aJaHHON TabauIle HCTHUHHOCTH, MCCIIENOBATh
00/1aCTh MCTMHHOCTH BBICKA3bIBAHMs, COJEPKAIIErO IEpPEMEHHbIE, pellaTh HECIOXKHbIE
JIOTHYECKUE YPAaBHEHHSI U CUCTEMbl ypaBHEHUH;



MOHUMaHue O0a30BbIX AJITOPUTMOB OOPaOOTKM YHCIOBOM W TEKCTOBOM WH(MOpMAIUU
(3amMch yMCen B TO3WIMOHHOW CHUCTEME CUHCICHHS, HAaXO0XJIEHHE BCEX IMPOCTBHIX YHCEN B
3aJJaHHOM JHaria3oHe, 00paboTKa MHOTOPA3PSIHBIX LENbIX YHCEN, aHAIU3 CHMBOJIBHBIX CTPOK U
JPYTHX), aITOPUTMOB IOMCKA U COPTUPOBKH, YMEHHUE OIPEACIATH CIO0KHOCTh M3y4aeMbIX B
Kypce 0a30BBIX aIrOpUTMOB (CyMMHPOBAHHE 3JEMEHTOB MAacCHBa, COPTHPOBKA MAacCHUBa,
nepeOOpHbIE AITOPUTMBI, IBOMYHBINA TOMCK) M MPUBOAUTH MPUMEPHI HECKOJIBKUX AITOPUTMOB
pa3HOM CIIOKHOCTH JUIS PEUICHUs OJTHON 3a/1a4H;

BJIaZICHUE YHUBEPCAIBHBIM SI3IKOM MPOTrPaMMHUPOBaHMS BhICOKOTo ypoBHs (Python, Java,
C++, C#), npexacraBneHHsAMH O 0a30BBIX THUINAX JAHHBIX M CTPYKTypax JaHHBIX, YMEHHE
UCTIOJIb30BaTh OCHOBHBIC YNPABJSIOMIME KOHCTPYKIIMH, YMEHHE OCYIIECTBIATH AaHAJIH3
NPEUIOKEHHON MPOTpaMMBbI: OIPENENATh Pe3yabTaThl pabOTHl MPOTpaMMbl MPH 3aJaHHBIX
UCXOJHBIX JaHHBIX, ONpPENENATh, NPH KAKUX HCXOJHBIX JaHHBIX BO3MOXKHO ITOJy4EHUE
YKa3aHHBIX pPe3yJbTaTOB, BBIABIATH JaHHBIC, KOTOPbIE MOTYT NPHBECTH K OIMMOKE B paboTe
POTPaMMBI, (POPMYITHUPOBATH MPEUIOKEHUS 110 YITYUIICHUIO TPOrPAMMHOTO KOJIa;

YMEHHUE CO31aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIC JOKYMEHTHI U JIEMOHCTPAIlMOHHBIC
MaTepualibl C HCIIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEICTB |
00JIaYHBIX CEPBHUCOB;

YMEHHUE UCTOIB30BATh AMEKTPOHHBIC TAOIUIIBI IS aHAIN3a, IPEICTABICHHUS 1 00paOOTKH
JMAHHBIX (BKJIIOYAs BBIYMCICHHE CYMMBI, CpPEIHEro apu(METHYECKOro, HAMOONBIIETO W
HAMMEHBIIETO 3HAYCHUH, PelIeHue YPaBHEHUH, BBIOOP ONTUMAIBHOTO PEIICHHS, TO00p JTHHUH
TpeHJa, pelIeHne 3aa4 MPOTHO3UPOBAHUA).

B nponecce usydenus kypca HHPOpMATUKU yriayOn€HHoro ypoBHA 6 I1 Knacce
o0yJaromuMucs OyIyT JOCTUTHYTHI CIICAYIONINE IPEMETHBIC PE3YIIbTaThI:

YMEHHUE CTPOUTh HEPAaBHOMEPHbIE KOJbI, JOMYCKAIOLIME OJHO3HAYHOE JEKOJUpPOBaHME
cooOuieHnit (npeuKCHbIE KOJbI), HCIOJb30BaTh MPOCTEUIIME KOIbl, KOTOPHIE IO3BOJISAIOT
0oOHapy>KUBaTh W MCIIPABIIATH OMIMOKHU TPH Tepeaade JaHHBIX, CTPOUTH KOJI, 00eCTeunBaIOIINN
HaMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUTHHY COOOIICHWs NPH M3BECTHOW YacTOTE CHMBOJIOB,
HOSACHATH NPUHLUIIBI PA0OTHI IPOCTHIX AJITOPUTMOB CXKATHS JAHHBIX;

yYMEHHUE pelllaTh aJrOpUTMHUYECKUE 3a/lauM, CBS3aHHBbIE C aHAIUM30M rpadoB (3agauu
MOCTPOCHHUS ONTHUMAIBHOTO MYTH MEXAY BepIIMHAMU rpada, OmpeAeNeHus KOoIUdecTBa
Pa3IMYHBIX IyTeHd MEXIy BEpIIMHAMH OPHUEHTHPOBAHHOTO AlMKIMYEcKOro rpada), yMeHHe
UCTOJIBb30BaTh JIEPEBbS IPH aHAJIW3E€ U IOCTPOEHUM KOJOB W JJs IPEACTaBICHUS
apu(MEeTHUECKUX BBIPAKEHUH, MPU PELICHWU 33734 MOUCKA U COPTHPOBKH, YMEHHUE CTPOUTH
JIEpEeBO WTPHI TI0 3aJaHHOMY alTOPUTMY, pa3padarbiBaTh W OOOCHOBHIBATh BBIUTPBIITHYIO
CTpATETHIO UTPHI;

yMeHue pazpabaThiBaTh U pEeAIM30BBIBATH B BUIE MPOrpaMM 0a30BbIe aITOPUTMBI, YMEHUE
UCIOJIb30BaTh B MPOTrpaMMax JaHHbIE PA3IUYHBIX THUIOB C y4ETOM OTpaHWYEHUN Ha JMANa3oH
UX BO3MOXHBIX 3HAYCHWH, MPHUMEHSATh IMPH PEUICHHH 33734 CTPYKTYPHl JaHHBIX (CIHCKH,
CIIOBapH, CTEKH, OYEpENH, JIE€PeBbs), HCIOIH30BaTh 0a30BbIE OINEpAallMd CO CTPYKTypaMu
JTAHHBIX, IPUMEHATh CTaHIAPTHBIE U COOCTBEHHBIE MOANPOrpaMMBbI Uil 0OpabOTKU YUCIOBBIX
JAHHBIX M CHUMBOJBHBIX CTpPOK, HCIOJb30BAaTh MpPH pa3paboTKe MporpaMMm OuOIMOTEKH
HOANPOrpaMM, 3HATh (YHKIMOHAJIbHBIE BO3MOKHOCTH HMHCTPYMEHTAIBHBIX CPEICTB CPEIbI
pa3pabOTKH, yMEHHE UCIIOJIB30BaTh CPEJICTBA OTIAAKH MIPOTPaMM B Cpejie MPOrpaMMHUpPOBaHNS,
YMEHHUE IOKyMEHTHPOBATh MIPOrPaMMBI;

yYMEHHUE cO37aBaTh BeO-CTPAHUIIBL;



BJIa/ICHHE OCHOBHBIMU CBEICHHUSIMH O 0a3ax JaHHBIX, UX CTPYKTYpeE, CPEACTBAX CO3/IaHUs
¥ pabOTHI C HUMH, YMEHHE HUCIIOJIb30BATh Ta0IMYHBIC (PEIISIIMOHHbIC) 0a3bl TaHHBIX (COCTABIISTH
3armpockl B 0a3ax JaHHBIX, BBIOIHSATH COPTUPOBKY M MOMCK 3amiceil B 0a3e JaHHBIX, HAIIOJHATH
pa3paboTaHHyIO 6a3y JaHHBIX) U CIIPABOYHBIEC CHCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMITBIOTEPHO-MAaTeMaTHUYECKHEe MOJENHU JJIs aHAIU3a O0OBEKTOB U
poIeccoB:  (HOpPMYIHpPOBaTH I1€dh MOJCITUPOBAHUS, BBINOIHATL AaHANU3 PE3YyIbTATOB,
MOJIYYCHHBIX B XOA€ MOJCIHUPOBAHHUSA, OILICHHUBATh COOTBETCTBUE MOJCIU MOJEIUPYEMOMY
00BEKTY UJTH MPOIIeCcCy, MPEACTABIATH PE3YIbTaThl MOJCIUPOBAHMSI B HATJISTHOM BHJIE;

YMEHHE OpPraHU30BBIBATH JUYHOE HH(DPOPMAILIMOHHOE MPOCTPAHCTBO C HCIOJIb30BAHHUEM
Pa3IMYHBIX CPEACTB MU(PPOBBIX TEXHOJOTUH, TOHUMAHUE BO3MOXXHOCTEH MHU(POBBIX CEPBUCOB
rOCYJapCTBEHHBIX YCIYT, UGPOBBIX 00Pa30BATEIBHBIX CEPBHUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIMIIOB Pa0OTHI, BO3MOKHOCTEW U OTpaHHYEHUS] TPUMEHEHUS
TEXHOJIOTHIl MCKYCCTBEHHOI'O MHTEIUIEKTa B Pa3IMYHBIX OOJACTSIX, HAMYME MPEJCTABICHUM O
Kpyre pemaeMblX 3a7ad MaIIuHHOrO oOOydeHHus (paclmo3HaBaHWs, KiIacCU(DUKAIMA U
MIPOTHO3MPOBAHUS ) HAJTMYKE TIPEICTABICHUN 00 UCIIOJIb30BaHUN WH(OPMAIMOHHBIX TEXHOJIOTUI
B PA3IMYHBIX MPOGECCHOHATBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paszgea 1. llndpoBasi rpaMOTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme
1.3 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Hroro no paszneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
IIpencraBnenue nHGpoOpMaLuu B
2.1 P op 19 2
KOMIIbIOTEpE
2.2 OcHOBBI anreOpbl JOTUKH 14
2.3 KomnbrotepHas apudmernka 7
Hroro 1o pasneny 40
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMBI
3.3 YucieHHbIE METOIBI
34 AAroput™Mbl 00pabOTKH CUMBOJIbHBIX 5 1
' JTAHHBIX




3.5 AAropuT™Mbl 00pabOTKH MaCCHBOB 10 3.5
Wroro no pazueny 44
Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUHN
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 JaHHBIX 3
Wroro no pazueny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
Nudopmanus u nabOpMaITMOHHBIE
1.1 dopwan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™MbI U IPOrpaMMHUPOBAHUE
2.1 DJIEMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 PHEHTHD 16 45
POTPaMMHUPOBAHUS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU
KommbroTepHo-MaTeMaTuyeckoe
3.1 P 8 2
MOJICITUPOBAHHE
3.2 ba3n1 manHbBIX 10 4
3.3 Be06-caiitb 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
35 3D-MoenupoBanue 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHPIH sﬁl?z;osaTenbnme
padoThI padoTsbI pecypesI
TpeboBanus TeXHUKH OE€30IIACHOCTH U
1 TUTHUEHBI IIPU paboTe C KOMIIbIOTEpPAMU U 1
JPYTMMH KOMIIOHEHTaMHU IU(POBOTO
OKpPY>KEHHUS
5 [TpuHIUIBI paOOTHl KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH TaHHBIMU C TTIOMOIIBIO HIHH. 1
KoHTposieps! BHEIIHUX YCTPOHCTB
4 ABTOMaTHUYECKOE BBIITOJIHEHNE IPOIPaMMBI 1
IIPOLIECCOPOM
OnepartuBHas, IOCTOSTHHAS U
5 JOJITOBPEMEHHAs NaMATh. KOHTposepbl 1
BHEIIHUX yCTPOHUCTB. IIpsmoit noctyn k
namsT{
6 CoBpeMEHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOTUU
[IporpamMmmMHoe obecrieueHue
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CHCTEM U 1
MOOMIJIBHBIX YCTPOUCTB
8 CucreMHO€ TpOrpaMMHOE OOecrieueHue. 1

OrnepalimOHHBIE CUCTEMBI




Yrunutel. [{paiBepsl yCTPOUCTB.

o [TapannensHoe nporpaMMHpOBaHUE

10 WucTannsamus 1 IenHCTAIUISITIS
MPOrPaMMHOTO O0eCTICUeHUs
®daiinoBbie cucTemsl. [IpuHIUIBI

1 pa3MenieHus 1 UMEeHOBaHUs (ailioB B
nonaroBpemeHHon namstH. [llabnons! nms
onvcaHus rpymi $ailiioB
3akoHOHaTEIBCTBO Poccuiickon

12 denepanuu B 001aCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIMITEI TOCTPOCHUS U aIliapaTHbIC

13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UnTEpHET

15 Paznenenue IP-cetn Ha momceTH ¢
IIOMOILIBIO MaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHKE
Buner nestenbHocTH B cetu VIHTEpHET.

17 Cepsucsl UnTeprera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI M YCIYTH

18 WudopmannonHas 6e30macHOCTb

19 Bpenonocuble nporpamMmmHoe obecrieueHue
1 METO/IbI OOPHOBI ¢ HUM

20 [IpakTudeckas pabota 1mo Teme
"AHTUBHPYCHBIE TPOTrPaMMBbI"

21 Opranu3zaiiys JMYHOTO apXUBa

uHpopmanuu. PesepBHoe KonmupoBaHue.




[TaposibHas 3amuTa apxuBa

22

23

[IudpoBanue n1aHHBIX

Anroputm mmdposanus RSA.
Creranorpadust

24

25

26

27

28

[IpakTuyeckas pabora 1o Teme
"udpoBanue jaHHbIX"

Wudopmanus, naHHbIC ¥ 3HAHUSL.
WHudopmanmoHHbIE TPOIECCH B TPUPO/IEL,
TEXHHUKE U 00I11eCTBE

HenpepbIBHBIC U JUCKPETHBIC BETUYNHBI U
curHayibl. Heo0X0IMMOCTh TUCKPETU3AIuT
nHpOpMAIINH, PETHA3HAYCHHON JIJIs
XpaHEeHUS, TIepe1adl U 00paboTKH B
IU(PPOBBIX CUCTEMAX

JIBonuHO€e KoaupoBaHue. PaBHoMepHbIE 1
HepaBHOMEpPHBIE KOJIbl. JlekoaupoBaHue
COOOIIIEHUH, 3aTTMCAHHBIX C TTOMOIIIBIO
HEPaBHOMEPHBIX KOJIOB

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO

JEKOJUPYEMBIX KOJIOB C IOMOIIBIO I€PEBA.
I'pad An. A. MapkoBa

29

Enunuter n3amMepenus KoaudecTra
nHpopmaruu. AndaBUTHBIN TOAXOI K
OIIEHKE KONM4ecTBa HH(pOpMauu

30

31

CHUCTEMBI CUUCTIEHUS

IlepeBon uncen U3 OJHONU CUCTEMBI
CUHCJIEHMS B IPYTYIO

32

JIBonuHasi, BOCbMEpHUYHAS U




meCTHaAuaTCpuIHasd CUCTCMbI CUUCIICHUAA,
CBs3b MCXKIY HUMU

33

34

35

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAAUAaTCpUIHAasA CUCTCMbI CUUCIICHU A,
CBsA3b MCXKIY HUMHU

HBOI/I‘IHSJI, BOCBMEpHUYHAsA U
meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHUAA,
CBs3b MCXKIY HUMHU

ApudmeTrrueckue ornepanuu B
MO3UIMOHHBIX CUCTEMaX CUUCIICHUS

36

TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUMCIICHHS

37
38

Z[BOI/I‘IHO',HGCHTI/I‘IHQ.H CHUCTEMA CUUCICHUA

KoaunpoBanue TekcTOB

39

40

PactpoBoe koanpoBanue n300pakxeHui
[IpakTryeckas pabora o Teme
"Iluckperusanus rpapuueckon
uHpopmanun"

41

[IBeToBbIE MOAETHN. BEkTOpHOE
kogupoBanue. @opmartsl (haios.
Tpéxmepnas rpaduka. @pakranbHas
rpacduka

42

Komunpoanue 3Byka. OnieHka
MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH
KOJUPOBaHUs

43

[IpakTnueckas pabota 1o Teme




"JluckpeTu3zanus 3ByKoBor HHPpopManuu"

44

45

OcHoBBI anreOpsl JOTUKU

Jlornyeckue onepanuu. Tabauis!
WUCTHHHOCTHU

46

Jlornueckue Belpaxenus. Jloruueckue
TOXKJeCTBA. JI0Ka3aTenbCTBO JTOrMYECKHUX
TOKIECTB C IIOMOIIBIO TaOJIUI] HCTUHHOCTH

47

48

[IpakTuueckas pabota 1o Teme
«[locTpoenue u ananus Tadnuil
WUCTHHHOCTHU B TAOJIMYHOM IIPOLIECCOPEN»

Jloruueckue OIICpalru U OIICPalvi Hal
MHOXCECTBaAMU

49

Jlormueckue Oorcpanyru 1 Oorcpann Halqg
MHOXKECTBaMH

50

51

3aKoHBI aNTeOphI JIOTHKUA. DKBUBAJICHTHHIE
Mpeo0pa30BaHUs JOTUYECKUX BbIPAXKEHHM
Jlornyeckue ypaBHEHHS U CUCTEMBI
ypaBHEHUH

52

Jlornueckue QpyHKIIMU. 3aBUCUMOCTH
KOJIMYECTBA BO3ZMOXHBIX JJOTUYECKUX
(GYHKIUH OT KOJIUYECTBA ApTYMEHTOB.
[TonHbIE CUCTEMBI TOTHYECKHUX (DYHKITUI

53

Kanonuueckue Gpopmbl JOrHuecKux
BbIpakeHHUi1. COBEPILICHHBIE
JTU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOCHUS 10 TabJIHIIe UCTUHHOCTH

54

Jlormdeckune 3JeMEHTEI B COCTaBe




KOMIIbIOTEpa

55

56

Tpurrep. Cymmarop. MHoropaspsiagHblit
CyMMarop

[TocTpoenue cxem Ha JIOTHYECKUX
3JIeMEHTaX. 3alKcCh JIOTHYECKOrO
BBIPQXKEHUS 110 JIOTHYECKON cXxeMe

57

MI/IKpOCXCMBI 1 TCXHOJIOI'Us UX
IIpOU3BOJACTBA

58

[IpencraBienue LenbIX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHi4eHHOCTh JUAana3oHa
qycesl IpU OTPaHUYEHUU KOJINYECTBA
pa3psaoB. [lepenonnenue pa3psagHoit
CEeTKH

59

be33HakoBbIE U 3HAKOBBIC JTAHHBIE.
3HaKOBBIN OUT. J|BOMYHBIIA
JIOTIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX
qucell

60

61

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlornueckuii, apupmeTnueckuii u
LUUKINYECKUI CIBUTH

HIudpoBanue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «uckinovaromee MJIN»

62

Hpe)ICTaBJ'IeHI/Ie M XPaHCHUC B IaMATH
KOMITIBIOTCPA BCIICCTBCHHBIX YUCCII

63

64

BrinosiHenue onepanuii ¢ BEECTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK TpH
BBIYUCIIEHUIX

[IpakTryeckas pabdora no teme «M3ydenue




nmopa3pAAHOro MalliMHHOI'O NPCACTABJICHUS
OEJIbIX U BENICCTBCHHBIX YHUCEII»

65 AHanu3 anropuTMoB 1
DTarsl pereHus 3aa4 Ha KOMIBIOTEpE.

66 HNHcTpyMeHTaNbHBIC CPEACTRA! 1
TPAHCIATOP, OTJIAAIHK, TPODYUINPOBIIUK
Cpena nporpammupoBanus. Kommumsims

67 Y MHTEPIPETALHS IPOTPAMM. 1
Bupryansnsie Mammabl. IHTErpupoBaHHast
cpena pa3paboTKu

68 MeToabl OTJIAAKH POrpamMM 1

69 Tumnsl nepeMeHHBIX B S3bIKE 1
POTrPaMMHPOBAHHS

70 OO0paboTKa HeJBIX Ynce 1

71 O6paboTka BemeCTBEHHBIX YUCEIT 1

72 CriyuaiiHble U TICEBIOCIIYYaliHbIE YNCIa 1

73 BerBnenus. CnoxHble yCI0BHUs 1

74 [ukiel ¢ ycnoBuem 1
[ukiel O mepeMEHHOM.

75 B3aumo3zameHsieMOoCTh pa3InyHbIX BUI0B 1
ITUKJIOB

76 OO6paboTka HaTYpaJIbHBIX YHCEN C 1
WCTIOJIH30BAaHNEM IIUKIIOB
HaxoxxaeHue Bcex MpOCThIX YHCEN B

77 3aJaHHOM Juana3one [IpakTuueckas 1 05
pabota no Teme «Pemnienue 3agay METOI0M '
nepebopa»

78 WNuBapuanT nuxia 1




79

JIOKyMEHTUPOBAaHKE POIPaAMM

O6paboTKka TaHHBIX, XPAHSIIHUXCS B

80 .
¢aiinax

81 Pas0Ouenue 3amaun Ha mmoa3amayu
Vcnonp30BaHue CTaHAAPTHOM OMOIMOTEKH

82 A3bIKa porpaMmupoBanust. [logkirouenue
OUOIMOTEK MOAIPOTPaMM CTOPOHHHUX
MIPOU3BOIUTENEH

83 [Momnporpammel (iponeyps! ¥ (pyHKITHH)

84 [Toanporpammsl (Tpoueaypsl U (HYHKITUHN)

85 [IpakTnueckas pabota 1o Teme
"Pa3zpaboTka moamnporpamm”
Pexypcusi. PexkypcuBHbIe 00BEKTHI

86 (ppakransr). PekypcuBHbIE POIIEAYpPHI U
¢bysakuu. Mcnonb3oBaHue creka s
OpTaHU3aIH PEKYPCUBHBIX BBI30BOB

87 [IpakTryeckas pabora o Teme
"PexypcuBHBIE IOAITPOrPaMMBI"

88 MoaynpHBIN NIPUHIMI IOCTPOCHUS
porpamMm

89 YuceHHbIe METOIBI

90 [IpakTuyeckas pabora o Teme
«YucneHHoe petieHne ypaBHeHU

01 Hcnonb3oBaHnne AUCKPETH3ALNH B
BBIUUCITUTEIFHBIX 3a/1a4ax
[IpakTuyeckas pabora o Teme

92 «[IpubnmxEHHOE BBHIUMCICHHE UTMH

KPUBBIX U TUIOIIAAeH QUryp»




93

[IpakTuyeckas padora no Teme «Ilomnck
MakcuMyma (MHHUMYMa) (QyHKITUN

94

OO0paboTka CHMBOJIBHBIX JJAHHBIX.
AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: IMOJICYET KOJIMYECTBA MOSBICHUI
CHMBOJIa B CTPOKE

95

96

97

98

AnropuTMbI 00pabOTKH CHMBOJIBHBIX
CTPOK: pa30HeHNe CTPOKU Ha CJIOBA 110
pOOETHHBIM CHMBOJIAM

AnropuTMbl 00pabOTKH CUMBOJIBHBIX
CTPOK: TIOMCK ITOJICTPOKU BHYTPH JaHHON
CTPOKH; 3aMeHa HallICHHOM MOACTPOKH Ha
APYTyI0 CTpOKY

[TpakTrueckas padoTa 1o Teme
"O6paboTKa CTPOK C UCMOIB30BAHUEM
GyHKUIMN cTaHAapTHON OMOIMOTEKH SI3bIKA
IIPOrpaMMUpOBaHUA"

FeHepauI/m CJIOB B 3aIaHHOM aJ'I(baBI/ITe

99

100

MaccuBbI ¥ TIOCIIEIOBATENBHOCTH YHCEIL.
[IpakTnyeckast pabota 1o Teme
"3anonHenue Maccupa'

O06001IEHHbIE XapaKTEPUCTUKH MacCHBa

0.5

101

JIMHEWHBIN MOMCK 3aIaHHOT0 3HAUCHHUS B
MaccuBe. [IpakTuueckas pabora mo reme
"JInHeHBIA IOUCK 3aJaHHOIO 3HAYEHUS B
maccuBe"

0.5

102

[IpakTuueckas pabora no teme "Ilonck
MHUHUMAaJIBHOTO (MaKCUMAJILHOTO)




3JIEMEHTA B YUCJIOBOM Maccuse"

CopTupoBKa 0OTHOMEPHOTO MacCHUBa.
[IpocTeie METOBI COPTHPOBKH.

103 1 0.5
[Tpaktuyeckas padora no Teme "[IpocTeie
METO/]Ibl COPTUPOBKHU MaccuBa"
CoptupoBka ciausHueM. boictpas

104 COPTHPOBKA MaccuBa (aJIropuTMm 1 05
QuickSort). ITpakTuueckas pabora 1o Teme '
"BeicTpas copTupoBka maccuba"
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTuueckas pabora 1o reme 1 0.5
"JIBOMYHBINA OUCK"

106 JIByMepHBIE MACCUBBI (MaTPHUIIbI) 1

107 AJTOpPUTMBI 00PaOOTKH MATPHI] 1

108 Pemenue 3amau aHain3a JaHHBIX 1

109 CpenctBa TEKCTOBOTO MPOIIeccopa 1

110 KomnbsrorepHast BEpcTKa TeKCTa 1
[IpakTuueckas pabora no teme "BépcTka

111 JIOKYMEHTOB C MaT€MaTUYECKUMHU 1 1
¢dbopmynamu”

112 WHCcTpyMEHTBI peLIEH3UPOBaHUS 1

113 [IpakTudeckas pabota 1mo Teme 1 1
"MHOrocTpaHU4HbIE TOKYMEHTHI"
O6maunbie cepuchl. KomnexktupHas

114 pabota ¢ nokymentamu. [IpakTuueckas 1 05
pabora o Teme "KomnexktuHas pabota ¢ '
JoKymMeHTamu"

115 Anann3 nanueiX. boibimme manabie 1




116

MarmmHHOe 00y4eHe

117

118

AHaIM3 JaHHBIX C MOMOIIBIO IIEKTPOHHBIX
TadJIUIL

[IpakTrueckas pabota o Teme "AHanus

JTAHHBIX C MTOMOIIBIO JIEKTPOHHBIX
Tabyurn"”

119

120

[TocTpoenue rpapukoB GyHKIIHIA.
[IpakTrueckas paboTa Mo Teme
"HarnsgHoe npenctaBieHUe pe3ylibTaToB
CTATUCTUYCCKON 00pabOTKM TaHHBIX B
BHJIC TUArpaMM CPEJCTBAMHU PEAAKTOpa
AJICKTPOHHBIX TabIUIT"

Jlunnu tpennaa. [Ipakrudeckas padora mo
teme "IToxOop muHUM TpeHAA,
IIPOrHO3UpOBaHueE"

0.5

0.5

121

[Ton6op napamerpa. [IpakTuueckas padbora
1o TeMe "YucneHHoe pelieHue ypaBHeHUM
C MOMOIIIBIO 1T0/100pa napamerpa'

0.5

122

OnTuMu3aIus Kak MOUCK HAWITYYIIEeTO
peIIeH s B 3aJaHHBIX YCIOBHUSX.
[IpakTnueckas pabora no teme "Pemenue
3aJ1a4 ONTUMHU3AIUHU C IOMOIIBIO
3JIEKTPOHHBIX TabHI"

0.5

123
124

PesepBHOE Bpemst

PesepBHOE Bpems

125
126

PesepBHOE Bpemst

PesepBHOE Bpems

127

PesepBHOE Bpemst

e




128 PesepBHOe Bpems 1
129 PezepBHOE Bpemst 1
130 PesepBHOE Bpems 1
131 PesepBHOe Bpems 1
132 PezepBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PesepBHoe Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB 10 136 215

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KonunuectBo undopmarnuu

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

AJIFOpI/ITMI)I CXXaTus JaHHBbIX

Anroput™m Xaddmana

[IpakTuueckas padora no teme "Cixatue
JaHHBIX C IOMOILBIO aJITOPUTMa
Xapdmana"

Ausnroputm LZW

AJ'IrOpI/ITMLI CXKaTuA JaHHBIX C IIOTCPsAMMU.

[IpakTruyeckas paborta no Teme "CixaTtue
JTaHHBIX ¢ ToTepsmu (anroputmsl JPEG,
MP3)"

CKOpOCTb nepeaadyn JaHHbIX

0.5

[TomexoycToitunBbIe KOJIBI

[IpakTnueckas pabota 1mo Teme
"[TomexoycroitunBbie KOAbI"

10

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
B3aumo/eiictBue. CUCTeMHBIN 3P PeKT.
VYnpasieHue Kak HTHPOPMalMOHHBIN
npouecc. OOpaTHas CBA3b

11
12

Mojaenu u MOJIeTUpPOBaHKUE
I'pader

13

Perrenue 3a1au ¢ momoIisio rpados




14

JHepeBbs

15 OCHOBBI TEOPUU UTP
[IpakTuyeckas padora o Teme "[lorck

16 BBIUTPBIIIHONM CTPATETUH B UT'PE C MOJTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

18 [IpakTrueckas padota mo teme "Cpencraa
HCKYCCTBEHHOTO MHTEIIEKTA"
dopmanu3anusi MOHATHS aJTOPUTMA.

19 Mammna TrlopuHra Kak yHUBEpcaabHas
MoJieb Beiuncienuil. Tesuc Yépua—
Teropunra
[IpakTnueckas padbora 1o Teme

20 "CocTaBieHHe IPOCTOM MPOrpaMMBbI JIJIst
MamuHbl Teropunra"

21 Marmuna I[octa

22 Hopmanbhbie anropudmel MapkoBa
AJNTOPUTMUYECKU HEpa3pEIINMbIC 3a/1a4H.

23 3amada octanoBa. HeBo3MOKHOCTH
ABTOMATHYECKOW OTJIAJIKU ITPOTPaMM

24 Cno>XHOCTh BBIYMCIEHUIN
[Torck MPOCTHIX YUCEI B 33 JAHHOM

25 JIMANa3oHe ¢ TOMOILBIO AJITOPUTMA
«pemiero IparoceHar

26 [IpakTuueckas pabora no teme "Ilonck
MPOCTHIX YHCEIT B 33ITaHHOM Jiarna3oHe"”

97 MHoropa3psiiHbIe TENbIe YUCIIa, 3a]a91

JUIMHHOM apupMeTHKu




28

[IpakTruyeckas pabora o Teme
"Peann3anusa BEIYUCIEHUH C
MHOTOpa3psIHbIMA YUCIIaMH"

29

CnoBapu (accoluaTiBHbIE MACCUBBI,
oToOpaxkeHwus ). X3MI-TabIUIIbL.
[Toctpoenue andaBUTHO-YACTOTHOTO
CcIIoBapsi ISl 3aJIaHHOTO TEKCTa

30

31

32

[IpakTnueckas padbota 1o Teme
"IToctpoenwue andaBUTHO-4aCTOTHOTO
cJIOBaps JUIs 3aJJaHHOTO TekcTa"
AHanu3 TEKCTa Ha €CTECTBEHHOM SI3bIKE.
Brigenenue nocienoBaTeIbHOCTEH 10O
mabsony. PerynspHbie BbIpaXeHUs.
YacToTHBIN aHaIU3

ITpakTrueckas padora mo reMe "AHanus
p p
TEKCTa HA ECTECTBEHHOM S3BIKE"

33

Creku. AHanu3 NpaBUIbLHOCTH CKOOOYHOTO
BBIPAKCHUS

34

35

36

Brruncnenue apupmernueckoro
BBIPAKEHUS, 3aIIMCAHHOTO B TOCT(OUKCHOMN
dhopme

[IpakTuyeckas pabora o Teme
"Brruncienue apupmMeTu4eckoro
BBIPAKEHUS, 3aITMCAHHOTO B TOCT(OUKCHOMN
dhopme"

Ouepenu. Mcnonp3oBaHue ouepenu ais
BPEMEHHOI'O XpaHEHUS JaHHBIX

37

[IpakTnueckas pabota 1o Teme




"UcnonwszoBanue ouepenu"”

38

HepeBbs. Peanuzanus aepeBa ¢ TOMOIIbIO
CCBUIOYHBIX CTPYKTYp. [[BOnUHBIE
(bunapnsie) nepesbs. [locTpoeHue nepesa
JUTSL 32JTaHHOTO apu(METHIECKOTO
BBIPKCHUS

39

40

41

[IpakTuueckas pabota 1o Teme
"Ucnonp3oBaHue 1€pEBbEB IS
BBIYUCIICHUS apH(PMETUIECKUX
BbIpaXKEHU"

PexypcuBHbBIE aropuT™Mbl 00X0/1a epeBa.
Hcnonp30BaHue CTEKa U OUEPeIn ISt
o0xoJa gepena

PexypcuBHBIE aropuT™Mbl 00X0/1a IepeBa.
Vcnonp3oBaHue cTeka U O4epeIu st
o0xofa repena

42

AnroputMmel Ha rpadax. [Toctpoenue
MUHUMAaJIBHOI'O OCTOBHOIO JIepeBa
B3BEIIEHHOT'O CBA3HOIO
HEOPHEHTUPOBAHHOTO rpaga

43

O6xox rpada B rimyouny. O6xox rpada B
IAPUHY

44

45

KonnaecTBo pa3nuyHbIX MyTeld MEXIY
BEPIIMHAMU OPUEHTUPOBAHHOTO
AIMKJINYECKOro rpada

Anroput™m JlelKCTpHI.

46

[IpakTnueckas pabota 1o Teme
"Borunicnenue IIMHBI KpaTyanIiero myTH




MEXTy BepiImHamMu rpada (aaroputm
Heitkerpsr)"

47

48

Anropurm ®noiina—Yopamuia
3agauu, pemaemMble ¢ MOMOIIBIO

JMHAMHYECKOTr0 IPOrpaMMHUPOBAHUSA:
BBIUHCJICHHE PEKYPCUBHBIX (PYHKINN

49

[IpakTruyeckas pabora 1o Teme
"Borunicnenue peKypcuBHBIX (PYHKIIMN C
MIOMOILBIO JMHAMUYECKOTO
nporpaMmmMupoBaHus"

50

3aiauu, pemaeMble ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IIpOorpaMMHUpPOBaHMA:
MOJICUET KOJIMYECTBA BAPHAHTOB

51

52

53

[Ipaktuueckas padota o teme "llomcuér
KOJIM4YECTBA BApPUAHTOB C MIOMOIIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"

3&,[[3.‘11/1, pemacMbIC C ITIOMOIIBIO
AXMHAMHUYECKOI'O ITPpOTrpaMMHUPOBAHU:
3aJa4u OIITUMHU3allun

Ilonsatue o nmapagurmMax

nporpaMmupoBanusi. O630p sI3bIKOB
MPOrPaMMHUPOBAHUS

54

[TonsiTre 06 0OBEKTHO-OPUEHTUPOBAHHOM
MpOrpaMMHUpPOBaHUU

55

56

OO0BeKTHI U Kinacchl. CBOMCTBA U METObI
00BEKTOB

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

57

[IpakTnueckas pabota 1o Teme




"Hcronp30BaHue rOTOBLIX KIIaCCOB B
nporpamme"”

Pa3paboTka mporpamMm Ha OCHOBE

>8 00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[TpakTrueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPaMMBI C UCTIOJIb30BAHHEM 1
KJ1accoB"
WNukancynauus. [Ipaktudeckas pabota no

60 teMe "Pa3paboTka kiacca, HCIIONIb3YIOIIEro 0.5
MHKanCcyJsuuo"

61 Hacnenosanwue. [lomumopduzm

62 [IpakTuueckas pabota 1mo Teme 1
"Pa3paboTka nepapxuu KiaccoB"
Cpensl OBICTPOIA pa3pabOTKH MPOTPAMM.

63 [TpoexTupoBanue uHTEpdeiica
M0JIb30BATENS

64 [IpoextupoBanue nurepdeiica
MIOJTb30BATES

65 Vcnonb30BaHue TOTOBBIX YIIPaBIIIEMBIX
AJIEMEHTOB JIJIs IOCTPOEHUs HHTepdetica
[IpakTryeckas pabora o Teme

66 "Pa3zpaboTka mporpammsl ¢ rpau4eckum 1
uHTepdeiicom"

67 N3yuenne BTOpOro s3bIka
IPOTPaMMHUPOBAHUS

68 W3yuenne BTOpOro si3bIKa
MIPOTPaMMHUPOBAHUS

69 OTanbl KOMIIBIOTEPHO-MAaTEeMaTHYECKOTO




MOZACIIMPOBAHUA

70

71

Jluckperusanus npu MaTeMaTu4eckoM
MOJICJIMPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHH€e IBUKEHHUS

[IpakTrueckas paboTa Mo Teme
"MonenupoBanue ABUKEHUS"

72

MonenupoBaHue OMOIIOTUYECKUX CUCTEM.
[IpakTrueckas paboTa Mo Teme
"MopenupoBaHre OMOJIOTHYECKUX CHCTEM"

0.5

73

MaremMaTHu4decKue MOJCIN B SKOHOMHKE.
BreraucnurenpHbIe OKCIICPUMCHTEI C
MOACITAMU

74

75

76

BepositHocTHBIE MOoenu. [TpakTuueckast
pabota mo Teme "MmMuTanmonHoe
MOJICTTUPOBAHKE C TOMOIIBI0 METOIa
MonTe-Kapno"

KoMmberoTepHOE MOIEIMPOBAaHUE CUCTEM
yIIpaBJIeHUS

O06paboTka pe3ynbTaTOB KCIEPUMEHTA

0.5

77

78

79

Tabnuunble (pensiiuoHHbIC) Oa3bl TaHHBIX

ITouck, copTupoBKa U GUIBTPALUSL
JaHHBIX. 3alPOCHI Ha BEIOOPKY JaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruncisiemsle
I10JIS B 3aIpocax

[IpakTuueckas pabora no teme "Pabora ¢
roToBOM 0a30ii JaHHBIX"

80

Muororabanuabie 0a3bl JaHHBIX. THIB
CBs3el Mex 1y Tabnumamu. BuenmHuit




Kiro4. I{emocTHOCTh 6a3bl JaHHBIX

[IpakTuueckas pabota 1o Teme

81 "Pa3paboTka MHOTOTaOIUYHOMN 6a3bI
IaHHBIX"

82 3anpocsl K MHOTOTa0IMYHBIM 0a3am
JAHHBIX

83 [IpakTryeckas padora mo Teme "3anpocs K
MHOTOTa0IMYHON 0a3e MaHHBIX"

84 S3bIk ynipaBnenus qauasiMu SQL
[IpakTuueckas pabota 1o Teme

85 "YmpaBiieHrue JaHHBIMH C IOMOIIBIO SI3bIKA
SQL”

86 Hepensiunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WHTepHeT-npuioxeHus
ITonsATHE O CEpPBEPHON U KIUEHTCKON

88 qacTax caiita. TeXHONMOTHs «KIHUEHT —
cepBep», €€ TOCTOMHCTBA U HEJJOCTaTKH

89 OcHoBsl si361ka HTML

90 ITpakTruyeckas padora no Teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHoBgsl s13p1ka HTML

92 OcHoBbl s1361ka HTML
IIpakTruyeckas padora o Teme "Co3nanue

03 Be0-CTpaHUIIbI, BKITIOYAIOIIEH
MYJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/E0)"

94 OcHoBBbI KackaaHbIX Tabswm cTriei (CSS)




[IpakTruyeckas pabora o Teme

95 "OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO 1
KaCKaIHBIX Ta0muI cTiiiei"

96 Cuenapuu Ha s3bIKe JavaScript

97 Cuenapuu Ha s3bIKe JavaScript

98 ®dopmbl Ha BEO-CTpaHHUILIC

99 [TpakTrueckas padota nmo teme "OOpaboTKa 1
JTaHHBIX hopm"

100 Pa3memenue Be6-caiiToB. Ycimyra
XOCTUHTA. 3arpy3ka (aiiyioB Ha calT
Kanpuposanue. cnpasnenue

101 nepcnektussl. ['ucrorpamma. Koppeknus
YPOBHEM, KOPPEKIIMS 1IBETA.
ObecrBeunBaHNe IBETHBIX U300paKeHUI
BBon nzo0pakeHuit ¢ HCOIB30BaHUEM

102 Pa3IMYHBIX TUPPOBBIX YCTPOUCTB. 05
I[TpakTuueckas pabora o Teme "O6paboTKa '
unppoBbIX Gororpaduit”
Perymis. PaboTa ¢ o6nactsimu. OUILTPHI.

103 [IpakTuueckas pabora no teme "Peryib 0.5
uuppoBbIX Gororpaduit”
MHorocnoitasie n300paxeHus. TekcToBbIe

104 ciou. Macka cios. Kanansl. Coxpanenue
BbIJIEJIEHHOW 001acTH

105 [IpakTnueckas pabota 1o Teme 1
"MHorocioifHbie n3006paxxeHus"

106 [ToaroroBka uirocTpaIuii Ay BeO-calToB. 05

[IpakTnueckas pabota 1o Teme




" AHUMHpOBaHHBIE N300paXKeHUs"

Bekropnas rpaduka. Bekropuzamms

107 . 1
pPacTpOBBIX U300pakeHUN

108 [TpakTrueckas padota o Teme "BekTopHas 1
rpacduka"

109 [TpuHIUTIBI TOCTPOCHUS M PEIaKTUPOBAHHMS 1
TPEXMEPHBIX MOJEIEH

110 [IpakTuueckas pabora no teme "Coznanue 1
MIPOCTBIX TPEXMEPHBIX MoJenen"”

111 Cetounbie MoJieni. Matepuaiibl 1

112 [IpakTnueckas padora no teme "CerouHble 1
Mozenun"

113 MojenupoBaHie HCTOYHUKOB OCBEIIECHUS. 1
Kamepnr

114 [IpakTnyeckast pabota 1o Teme 1
"Pennepunr"

115 AnnutuBHbIE TexHOJOTUH (3D-npuHTEpPHI) 1

116 [ToHsATHE O BUPTYaIbHOI pealbHOCTH U 1
JIOTIOJTHEHHOM peabHOCTH

117 PesepBHOE Bpems 1

118 PesepBHOE Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHoe Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHoe Bpems 1

123 PesepBHoe Bpems 1

124 PesepBHOe Bpems 1




125 PesepBHOe Bpems 1
126 PezepBHOE Bpemst 1
127 PesepBHoe Bpems 1
128 PesepBHOe Bpems 1
129 PezepBHOE Bpemst 1
130 PesepBHOE Bpems 1
131 PezepBHOE Bpemst 1
132 PesepBHOe Bpems 1
133 PezepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PezepBHOE Bpemst 1
136 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME




IPOBEPSIEMBIE HA EI'D I1I0 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHWe OCHOBHBIX NPUHIUIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHICHIIHHA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTHH; BJIaJCHHE HaBBIKAMH pPaOOTHI C
OIEPAllMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHAAaMH IPOTPAMMHOTO
obecrieyeHnss Uil peHICHWsT y4eOHBIX 3agad 1O  BBIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIAX OpraHU3allUM U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTen

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3AlUKU Pa3JINYHBIX BHUIOB

uHpopMaun

14

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPaOOTKH YMCIOBOW M TEKCTOBOM
uHpopMaluy (3alMCh 4YMCEN B TMO3UIHMOHHONW CHCTEME CUHMCIEHHS,
JENUMOCTbh LIeJIbIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YKCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPAa3PSAHBIX LEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHue q)yHKHI/IOHaJ'H)HI)IG BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEJEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaACTBax CO3JaHUAd U pa60TLI C HUMH

1.7

ITonnManue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX O6HaCTSIX; HaJIn4ue HpeIICTaBJ'ICHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brnanenue TeopeTMHECKMM amnmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
IIPEJICTaBICHUE 3aJaHHOIO HATYPAJbHOT'O YKCIIA B PA3JIMYHBIX CHCTEMAX
CUMCIICHUS; BBIMOJHATH MNpPeoOpa3oBaHUsl JIOTUYECKUX BBIPAXKEHUH,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHUKH; ONPENeNATh KpaT4allIuid MyTh BO
B3BEIICHHOM rpade M KOJMYECTBO MyTell MexXJ1y BeplIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCKOro rpada




Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKHE MOJEIN s
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOEIMPOBAHUS;
OLICHUBATh aJICKBaTHOCTh MOJEIHU MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIITh PE3YAbTATHl MOJAEIMPOBAHKS B HATJISIIHOM BUJIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIaCTepH3alHs, aHau3
OTKJIOHCHUH); TIOHUMATh IOCIIEA0BATCILHOCTh PEIICHUS 3ajay aHalln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KAaueCTBa JaHHBIX,
BbIOOp ¥ (WJM) TOCTPOCHHE MOJEIH, TNpeoOpa3oBaHUE IAHHBIX,

BU3yalIn3allMd JaHHBIX, HHTCPHPCTAlUA PE3YJILTATOB

2.3

2.4

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JaHHBIX [TApaMeTpax AUCKPETU3alun. Y MEHHE
OIPENENATh CPEOHIO CKOPOCTb IIE€peladd  JaHHBIX, OLICHUBATh
U3MEHEHHE BpEMEHHU IepelJauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMa TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTpouTh KOJA, OOECIEeYUBAIOUIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEHICHWH 3a7ad CBOMCTBA IMO3WIIMOHHOU
3allMCH YHUCEJI, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COZEpXKalllell 3aluch 3TOT0 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHMEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/I'-ICCKI/Ie orncpanyru B IIO3UIUOHHBIX CUCTEMaX CYHHUCIICHHA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMalbHBIX (opMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIeloBaTb 00JacTb HCTHHHOCTU  BBICKa3bIBaHUS,

COACPKAIICTO MEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemiath ajlropuTMUYECKUE 3aJauyd, CBSI3aHHBIE C AaHATHU30M
rpadoB (3aayu MOCTPOCHHS ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX ITyTEH MEXIY BEpIIMHAMH

OPUEHTUPOBAHHOTO AlUKINYEeCKOro rpada)

2.8

VYMeHHue UCIoNIb30BaTh ACPEBbS NIPU AHAINU3E U IIOCTPOECHUU KOJOB M IS
NpeICTaBICHU apu(METHUECKUX BBIPAKEHHUH, NpU peIIeHUH 3a/1ad
IIOMCKA U COPTHUPOBKH; YMEHHUE CTPOUTH ACPEBO WIPBHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATh BBIUIPBIIIHYIO CTPATErHIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL  C  HUCIOJIB30BAHUCM Ta6HI/ILI
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX JaHHbBIX

VYMeHue OIpenenaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBbI, JABOUYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IUId pCIICHUSA OHHOﬁ 3aga4u

211

BnajgeHune yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackainb, Python, Java, C++, C#), npeacraBieHussMd 0 6a30BbIX
TUNIAX JAHHBIX U CTPYKTypax NaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIIW3
MPEIUIOKECHHOW  MPOrpaMMBI:  ONPENEISATh  Pe3YJbTaThl  PabOTHI
pOTrpaMMBbl TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; ONMPEICIISATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOKHO TIOJIyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHST 1O YIYYIICHHIO

MporpaMMHOT O KOa

2.12

YMeHne peann3oBBIBATE Ha BBIOPAHHOM JUII  HM3YYCHHS  SI3BIKE
nporpaMmupoBanus Beicokoro yposas (ITackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPAaOOTKH YHCEI, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHMBOB: TMIPEJICTaBICHHWE 4YHUCIa B BHIE HaboOpa MPOCTHIX
COMHOXMHTENEH; HaxX0XJIeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) HUdpHI
HaTypaJbHOTO YHCIa, 3a[IMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHEM,
He mnpeBblmaonM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEIOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHEr0  apu(PMETHYECKOrO, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHPOBKY DJJIEMEHTOB MAacCHBa;, yMEHHE
UCTIONB30BaTh B TPOTpaMMax JaHHBIE pa3JIHMYHBIX THIIOB C YYETOM
OTpaHMYEHUH Ha JHMana3oH WX BO3MOXHBIX 3HAUEHHUH, MPUMEHATH INPH
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBApH, CTEKU, OUEpE.H,
JIepeBbs1); TPUMEHATh CTaHIAPTHBIE U COOCTBEHHBIC MOAPOTPAMMBI IS
00pabOTKM YHMCIIOBBIX JaHHBIX U CUMBOJBHBIX CTPOK; UCIOJIb30BATH MPU
pa3paboTke nmporpamMm OUOTHOTEKH MOAIPOTPAMM; YMEHHE HCTIOIh30BaTh

CpEJICTBA OTJIAKH MPOTrPaMM B CPEZIe IPOIPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIsL aHaJln3a,

npecTaBieHus M 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




peleHus, moadop JMHUM TPEHJIA, PEelIeHHE 33/1a4 IPOTHO3HPOBAHMSA);
YMEHHUE HCIOJb30BaTh TaOIWYHbIE (PENAIUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHM(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
ITO TH®OPMATUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

OCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'IJ'IeJ'IBHI)IG
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpyHUMIBI ITOCTPOEHMSI W alIapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBbie mnportokosnbl. Cerb HWHrepHer. Appecanuss B cetu HMHTepHer.
[Mporokonsr creka TCP/IP. Cucrema nmomenubix umén. Paznenenue IP-cetn nHa

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

13

14

1.5

daitnoBast cucrema. [louck B aitnoBoit cucreme. [IpuHIUNIBI pa3MemieHus U
UMeHOBaHUS (ailioB B gosroBpeMeHHOW mamsatd. [llabmoHsl i onmcaHus
rpymi ¢aiinos

CkopocTh  mepefaud  JaHHBIX. 3aBUCUMOCTb BpPEMEHM IepeJauyd  OT
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U
HIndpoanue naHHbIXx. CUMMeETpUYHbIE U HecuMMeTpuuHble mupsl. nudps

npocroil 3amensl. [Hudp Lezaps. udp Buxkenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitoniie 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. PaccrosiHre Xammunra. KonupoBanue ¢ HOBTOpEHHEM OMTOB.

Konasr XsMmMuHTa
Teopetuueckrue 0CHOBBI UHPOPMATUKHI

JlBonuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenoue ®ano. IlocTpoeHne OHO3HAYHO NEKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

Teopernueckue mnoaAXoAbl K OIEHKE KojiudecTBa HHGopmauuu. EauHuIbI
U3MEpeHusi KonuuecTBa uHpopMmanmu. AnpaBUTHBI MOIXOA K OIEHKE
KonuyectBa MH(pOpManuu. 3akoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

2.3

Cuctembl cumcnenus. Pa3BépHyTas 3amuch ILETbIX M JPOOHBIX YHCEN B
HO3UIIMOHHON cucTteMe cuucieHus. CBOWCTBA MO3WUIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUSL. AJIFOpI/ITM HepeBo,ua ICJI0T0 4Ynciia u3 P-H‘-IHOﬁ CUCTCMBbI CHUCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoJa KOHEUHOH P-muHON ApoOu B AECATHUHYIO.




2.4

2.5

ANTOpUTM TMEpeBO/a ILEJOro YMcia W3 JCCITHYHOW CHCTeMBbI cuucicHus B P-
nuHyro. IlepeBox KoHe4WHOH aecsaTHuHOW Jpobu B P-munyro. JIBowuHas,
BOCBMEpUYHAS M IICCTHAANATCPUYHAS CUCTEMbI CUYMCIICHUS, CBSI3b MEXITY HUMHU.
Apudmerndeckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHHS

TponuHas ypaBHOBEIICHHAS CUCTEMa CUUCIEHUs. J[BONYHO-/IeCITHYHAS CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbie KogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenue wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIICHUI

2.6

2.7

2.8

2.9

KomupoBanue n3o0paxenuii. Onenka nHGOPMAIMOHHOTO 00bEMa TpaguuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOAWPOBaHUA LBETA. HBGTOBBIG
monenu. KomupoBanue 3Byka. OneHka HH(OPMAIMOHHOIO 00bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PASPAAHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMs. BpickasbiBaTenbHble (OPMBI
(npenukatel). KBaHTOpBI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmunpel HUCTUHHOCTU. Jlormyeckue BBIpAKEHMUS.
Jlornueckue ToxaecTBa. JJornyeckue onepannuy 1 onepanyuy HaJl MHOKECTBAMH.
3aKkoHbl anreOphpl JIOTUKU. OKBHUBAJEHTHBIE MpPeoOpa3oBaHUs JIOTMUYECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlormueckue (yHKIUU. 3aBUCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GyHKIUH OT KOJTMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

Jlornueckue »dIeMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmatop.
MHuoropa3psanbiii cymmarop. [loctpoeHue cxeM Ha JOTMYECKUX 3JIEMEHTax Mo
3aITaHHOMY JIOTHYECKOMY BBIPQXCHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHHS TI0

JIOTUYECKOM cXeMe

2.10

2.11

Mogenn u mopenupoBanue. llenn MopenupoBaHus. ANEKBaTHOCTb MOJIEIH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopMann3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUE, YAIOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXEeMBbl, TAOIUIbI, TPadUKH).

[IpeacraBnenue uenbIXx 4YHCENl B NaMsATH Kommblorepa. OrpaHUyeHHOCTh
JTUana3oHa 4YHcell TMPH OTrpaHWYEHWH KoiudecTBa paspsnoB. I[lepernonHeHue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJTHUTENBHBIN KOJI OTPULIATENbHBIX YHCET.

[ToGutoBbIe JorMueckue onepanuu. Jlorndeckuii, apupMeTHUECKUl U

nukmnueckuit  casurd. [lludpoBanne ¢ moOMOMIBIO MOOMTOBOW  OIepaIuu




2.12

2.13

2.14

wuckiroyvaromiee 1IN

[IpencraBiacHue BEECTBEHHBIX YHCEN B IMaMATH KOMIIBIOTEpA. 3Ha4aulasi 4acTh
U NOopsAoK uMcna. Jluama3oH 3HAa4eHMM BELIECTBEHHBIX uyucesl. [IpoOiemsl
XPAHEHMUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsanoB. BelnonHeHue omnepanuii ¢ BEIIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. Peuenue
QITOPUTMUYECKHUX 3aJad, CBA3aHHBIX C aHamm3oM rpadoB (mocTtpoeHue
ONTUMAJIBFHOTO MYTH MEXIYy BepIIMHaMU Tpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX NyT€H MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpadoB U 1epeBLEB IPU OMMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJHOM uH(popmanueil. [loctpoenue nepesa
nepebopa BapUaHTOB, OMUCAaHHE CTPATETHH WIPbl B TaOnuuyHOW (dopMme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITAN. Breiur PBIIIHBIC CTPATCTUU

CpeI[CTBa HCKYCCTBCHHOT'O HWHTCIIJIICKTA. I/IILCHTI/I(I)I/IKEII_[I/IH n IIOUCK
I/I306pa)I(GHI/II>'I, paciio3HaBaHUEC JIUII. Hcnons3oBanne METOA0B HCKYCCTBECHHOI'O
HWHTCIIJICKTA B 06yqa101u1/1x cucremax. Mcroap30BaHne METOIOB HCKYCCTBECHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA alropuTMa. MammHa TeIOpHHra Kak YHHBEpPCAJIbHAs

MOJEJb BEIUMCICHUMN

3.2

OneHka CIOXKHOCTH BbIUMCIEHHH. Bpemst paboTel M 00BEM HCIONB3yeMO
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CII0)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHUAJIBHON
cinoxxHoctd. IlepeGopHbie anroputmbl. I[lpuMepsl pazIUYHBIX aJITOPUTMOB

peICHUA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMUYHYIO CIIOKHOCTH

3.3

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
yIIpaBJICHUs] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

MCXO/IHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMblil pe3yapTar

3.4

Anroputmbl  00pabOTKM HATypalbHBIX YHCEN, 3alMCAHHBIX B IO3UIIMOHHBIX
cHUCTeMaX CYHCICHMs: pa3OMeHHe 3aluCd YHUCIa Ha OTACIbHbIE IHQPHI,
HaxXOXJICHHE CYMMbl W TPOU3BENCHMS LHU(p, HAXOXKICHHE MaKCUMaJIbHOU

(MUHUMATBLHOM ) IU(PHI.




[IpencraBinenure umcia B BuJe HaOOpa HPOCTBIX COMHOXHUTEIEH. AJITOpUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMaNa3oHe

C MIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC Yuciia, 3aga4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3eik mporpammuposanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycioBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M IBOMYHBIC (ailiIbI.
QaiinoBsie nepemeHHble ((haiinoBbie ykazatenu). UreHue u3 daitna. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mponeaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anr pCKypCHBHBIX BbI3OBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHUI C momolibio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| TOJOBUHHOIO JIEJIEHUS.
[IpuOnmxE€HHOE BBIUMCIIEHHE JUIMH KPHUBBIX. Bpluncienue miomanei ¢uryp c
MTOMOIIBI0 YUCJIEHHBIX METOJIOB (METOJ HPSIMOYTOJIbHUKOB, METOJ Tpameruii).
[Touck wmakcumyma (MUHUMYMa) QYHKUMH OJHOW IEpEeMEHHOH MEeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3BIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00pabOTKH CUMBOJIBHBIX CTPOK. AJNITOPUTMBI 00paboTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBA IOSABJICHUH CHMBOJIA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBA IO MPOOEIBbHBIM CHUMBOJIAM, MOWCK TOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEHa HAWJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparst Bcex CJIOB B HEKOTOpPOM an(aBUTE, YAOBIETBOPSIONMIUX 3aJaHHBIM

orpannueHusM. [IpeoOpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BpraucieHne  0000IIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHBa WJIM YHCJIOBOM MOCIEA0BATEIbHOCTH
(CyMMBI, TPOU3BEACHHUS, CpEIHEro apuMETHYECKOro, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWCK 3aJaHHOTO 3HAYEHHs] B MAacCHBE.
AJroput™Mbel paboOTBI C 3JIEMEHTAaMH MacCHUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBkamu). CopTHpOBKa
ciusaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

IIOMCK B OTCOPTHPOBAHHOM MACCHBC




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpulbl). ANTOPUTMBI 00pabOTKH  JIBYMEpPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBIC  MAacCUBBI,  OTOOpa)keHHWs).  XOII-TAOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JAHHOTO TEKCTa

Crexku. AHaNM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpAXCHHSA. BblumcieHue
apu(METHYECKOTO BBIPA)KEHUS, 3aIIMCAaHHOTO B MMOCT(HUKCHOM hopme.

Oqepemzl. Hcnonb3oBanue oucpcan Ay BpEMCHHOI'O XpaHCHUA TaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. [locTpoeHHMe MHHMMAJIBHOTO OCTOBHOTO JI€peBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTeil MeXx 1y BepIIMHAMU OPUEHTHPOBAHHOTO AlMKIMYECKOro rpada. AIropurm
JlerkcTphl

JepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO ApUPMETHYECKOTO
BbIpaXeHUs. PekypcuBHBIE anropuTMsl 006xoja aepesa. Vcnonb3oBaHue cTeka u
ouepenu ans o0Xoja aepena

JlnHaMHuYecKoe IPOrpaMMUPOBAHHUE KaK METOJ PEIIEHUs 3a/1ad C COXPAaHEHUEM
IIPOMEXYTOUHBIX PE3YyIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
MIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCYET KOJIUYECTBA

BAapuWaHTOB, 3ala4v OIITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTHI U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaboTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTIO TMOIXO/A.

Wukancynsuus, Hacae10BaHue, MoJIMMophu3M
WNudopmanoHHbIe TEXHOJIOTUU

Ananu3 naHHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
Kjaccuukanus, KilacTepusanusi, aHaiau3 oOTkJIOHeHWH. IlociemoBaTenbHOCTH
perieHus 3a1a4y aHaM3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BHIOOp M (WIU) TIOCTPOSHHE MOJENIH, Mpeodpa3oBaHUe
JAHHBIX, BU3YyalIM3alus JaHHBIX, MHTEpIpeTanus pe3ynbratoB. [Iporpammubie
cpenctBa u HMHTepHeT-cepBHUCH Ui OOpaOOTKM M NPEICTABICHUS JTAaHHBIX.

bonwsmme nanabie. MammaHOE 00yUueHne

4.2

AHanmu3 [aHHBIX C TIOMOINBIO AJIEKTPOHHBIX Ta0iWIl. BhlYHcIeHWE CyMMBI,
cpemHero  apudMeTHyecKkoro, HauOosbmiero (HAaMMEHbBINETO)  3HAYCHUS

nuanasoHa. Beruncnenue kodpduIMeHTa KOPPESIIMU JBYX PSJAOB JTaHHBIX.




[TocTtpoenne cronmOuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkuui. [lon6Gop NMHUYM TpeHAa, pelieHre 3a1a4 IPOrHO3UPOBAHHUS.

Pemenue 3aaa4 OITUMH3allH C ITIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_[

4.3

Juckperusanusi 0Opud  MaTEMaTHYECKOM  MOJCIUPOBAHUU  HEMPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaruueckue MOJAEIM B SKOHOMHUKE. BbIUMCIUTEIbHBIE
SKCIIEPUMEHTHI ¢ MojensaMu. OO0paboTka pe3ynbTaToB ASKCIEepuUMeHTa. MeToj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJEIUPYEMbBIX
O0BEKTOB M TMpoIeccoB. BoccTaHOBIEHHE 3aBUCHUMOCTEH MO pe3yiabTaTam

JKCIIEPUMEHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJEIIN. Meronsl Momnte-Kapio. NmurannonHoe

MOACIINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

Tabnuunble (pensiroHHbIe) 0a3bl JaHHBIX. TabnuIa — mpeIcTaBIeHue CBEACHUI
00 ommoThnHEBIX 0OBekTax. Ilone, 3ammch. Kimrou tabmuuer. Pabora ¢ roroBoit
0a30i naHHbIX. 3anosHeHue 0a3bl AaHHBIX. Ilouck, copTupoBka M (uIbTpauus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢  IapaMeTpaMu.
BeruucnisieMsle 1osist B 3ampocax.

MHuorota0ianunble 0a3bl JaHHBIX. TUIbl cBs3ell Mexay TabnuuaMmu. BHemHuit
kito4. LlenmoctHoCTh 6a3bl TaHHBIX. 3aMTPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiit mpoueccop. CpencrBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypupOBaHHBIE TEKCTOBBIE IOKyMEHTHI. CHOCKH, OTJIaBJICHHE.

[IpaBuna UUTHPOBAHUS MCTOYHMKOB U odopmieHHs Oubanorpapuueckux

CCBIJIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Undpopmaruka (B 2 yactsx); 10 kinace. yriayonennoe ooyuenue [omsxos K.1O.,
Epemun E.A. OO1ecTBO ¢ OrpaHM4eHHO# 0TBEeTCTBEHHOCTHI0O « BTHOM.
JlaGoparopus 3HaHUI»; AKIIMOHEpHOE 00111ecTBO «M31aTenbCcTBO
«IIpocBemenue»

* Unudopmaruka (B 2 yactsx); 11 kimacc. yrnmyonennoe ooyuenue [lomskos K.1O.,
Epemun E.A. OO11ecTBO ¢ OrpaHM4YeHHOM OTBETCTBEHHOCTHI0O « BTHOM.
JlabopaTopus 3HaHMI»; AKITMOHEpHOE 00111ecTBO «I31aTENbCTBO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA
Nudopmatuka. YMK s crapmeit mkosnsl: 10-11 kmacest. [omsikos K. HO.,

Epemun E.A.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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