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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo uHpopMmaTuke (YriIyONEHHBI YpPOBEHb) Ha YpPOBHE CPEIHErO OOIIETOo
oOpa3oBaHusi paszpaboTaHa Ha OCHOBe TpeOOBaHMI K pe3ylbTaTaM OCBOCHHSI OCHOBHOM
00pa3zoBaTeNbHON MPOTrpaMMbl CpelHero olmiero obOpazoBaHus, mnpencraBieHHbIX B PI'OC
COQ, a raxxe dhenepanbHOI pabodeil MPOrpaMMbI BOCITUTAHUSI.

[Tporpamma o uHpopMaTHKe AaET MPEACTABICHUE O LENIX, OOIIEH CTpaTerui 00y4eHus,
BOCIIUTAHUS U Pa3BUTHUA oOydaroluxcs cpenctBamu ydeOHoro npeamera «MHpopmarukay Ha
yrayOn€HHOM  ypOBHE,  yCTaHaBIMBaeT  o0Os3aTeslibHOE  MpPEeIMETHOE  COJeprKaHue,
IPEyCMAaTPUBAET €ro CTPYKTYpUpPOBAaHUE IO pa3fellaM U TeMmaM Kypca, OIpenesseT
pacripesielieH|e ero mo kiaccam (TojaM M3ydeHwus ), AaéT MPUMEpPHOE pacipeaesieHue yaeOHbIX
4yacoB IO  TEMAaTHMYECKUM  paslielaM Kypca M PEKOMEHIyeMyl  (IpUMEpHYIO)
MOCIIEA0BATEIbHOCTh UX M3YUEHUS C YYETOM MEXKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTHKH Y4eOHOTO IMpolecca, BO3PACTHBIX 0COOEHHOCTEH 00yUJarommxcsl.

[IporpaMmmMa 10 WHGOPMATUKE ONPEACISCT KOJWYCCTBCHHBIE H  KAYSCTBCHHBIC
XapaKTepUCTUKU Y4eOHOTro Mmarepuana g KaKJIOro roja W3y4eHHUs, B TOM 4YHCIE s
COJIEP)KATENIbHOTO HAMOJHEHHUs] PAa3sHOrO0 BUAA KOHTPOJs (TPOMEXYTOYHOW aTTecTaluu
00yJaroumxcsi, BCepOCCUUCKUX MTPOBEPOUYHBIX padOT, TOCYIaPCTBEHHONW UTOTOBOM aTTECTAIlUN).
[TporpaMmma 10 WH(MOPMATHUKE SBIISETCS OCHOBOH JUISI COCTABJICHHS aBTOPCKHX YYEOHBIX
porpaMM U y4eOHHUKOB, TOYPOUYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

Hudopmaruka B cpeiHeM o01ieM 00pa3oBaHUU OTPaKAET:

CYITHOCTh HMH(DOPMATHKM KaK HAy4YHOW JNHUCHUIUIMHBI, H3y4Yalolmel 3aKOHOMEPHOCTU
MPOTEKAaHUs M BO3MOXKHOCTH aBTOMAaTH3AaIlMUd WH(POPMAIMOHHBIX TMPOIECCOB B Pa3IMYHBIX
CUCTEeMaXx;

OCHOBHBIE 00JIaCTU TPUMEHEHUsS HWH(OPMATUKH, TMPEXKIE BCero HHGOPMalUOHHBIC
TEXHOJIOTUH, YIIPABIICHHE U COLUATIBHYIO Cepy;

MEXIUCITUTUTMHAPHBINA XapakTep HHPOPMATUKH U HHGOPMAITMOHHON JESTEIHHOCTH.

Kypc nndopmatuku st ypoBHs CpeHETo 00111ero 00pa3oBaHus SBJISETCS 3aBEPIIAOIINM
ATAOM HEMPEPHIBHON MOJATOTOBKU 00ydJaromuxcs B 001acTu HHGOPMATUKU U WH(GOPMAIIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJOTHH, OMUpAeTcs Ha CoJep)kKaHue Kypca HH(DOPMATUKH YPOBHS
OCHOBHOTO 001Iero o0pa3oBaHUsIT M ONBIT TOCTOSHHOTO TPUMEHEHUs WHOOPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJOTUH, JaET TEOPETUYECKOE OCMBICIEHNUE, HWHTEPHpPETAlHi0 |
0000I111€HHE 3TOTO OTBITA.

Pesynbrarel yrnmyOnéHHOro ypoBHS H3ydeHus ydeOHoro mpenmera «Hudbopmarukay
OpUEHTUPOBaHbl Ha TMOJY4YEHHE KOMIETEHTHOCTEW i1 Mocieayroule mnpodeccrnoHalbHON
JESATETLHOCTH KaK B paMKaxX JTaHHOW MpeIMETHOW 00JIacTH, TaK M B CMEXHBIX C HEil 00nacTsx.
OHu BKITIOYAIOT B ce0s:

OBJIaJICHUE KIIFOUEBBIMH MOHITUSIMH U 3aKOHOMEPHOCTSIMHU, HAa KOTOPBIX CTPOUTCS JaHHAs
npeaMeTHas 00J1acTh, pPAacloO3HaBaHWE COOTBETCTBYIONIMX WM TPH3HAKOB W B3aWMOCBSI3EH,
CIOCOOHOCTH JEMOHCTPUPOBATH PA3TUYHBIC MTOAXOABl K M3YUYCHUIO SIBICHUN, XapaKTEPHBIX IS
M3y4aeMoil mpeaMeTHON 001acTu;

YMEHHE pellaTh TUIIOBBIC MPAKTUYECKHE M TEOPEeTUYECKHE 3a7aud, XapaKTepHbBIE s
WCITOJIb30BAaHUS METOJIOB M HHCTPYMEHTAPHS JAaHHOM MPEeIMETHOM 001acTH;

HaJU4Me TPEACTABICHUH O JaHHOW TPEIMETHOM 00JIacTM KakK IE€JIOCTHONW TEOpHH
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00JIACTSIMHU 3HAHUU.



B pamkax yrmyOnéHHOro ypoBHS — W3ydeHHUs HWH(OOpMATHKH  00ecreuynBaeTCs
IeJICHaNpaBJIeHHas MOATOTOBKA 00yJalomuXcs K MPOAODKEHHIO 00pa30BaHMs B OpraHU3aLUAX
npoeCCHOHATBHOTO 00pa30BaHUA IO CIEHUAIBHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C
IU(PPOBBIMU  TEXHOJIOTUSAMHM, TaKUM Kak IpOrpaMMHas HHXEHepHs, HH(POPMALMOHHASL
0e3011acCHOCTb, HMH(OPMAIIMOHHBIE CHCTEMBbl U TEXHOJIOTUH, MOOMJIBHBIE CHCTEMBI U CETH,
0oJbIIME JaHHBIE U MAlIMHHOE OOydYeHUE, MPOMBILIUICHHBI UHTEPHET BEIEH, UCKYCCTBEHHBII
UHTEJUIEKT, TEXHOJOTUM OeCHpOBOJHON CBSI3M, POOOTOTEXHMKA, KBAHTOBBIE TEXHOJOTHH,
CHCTEMBI PACIPEesIEHHOIO peecTpa, TEXHOJIOTMU BUPTYAIIbHOM U JOMOJIHEHHON peanbHOCTEN.

OcHoBHas 1enb n3ydeHus yueOnoro npeamMera «MHpopmaTtuka» Ha yriyOJaEHHOM ypOBHE
cpeaHero odmero oOpa3oBaHHs — oOOecleyeHue AaTbHEHWIero pa3BUTUS HWH(GOPMAIMOHHBIX
KOMIIETEHIINH OO0YYalomerocs, €ro TOTOBHOCTH K JKM3HM B YCJIOBHUAX pPa3BUBAIOIIETOCS
MH(POPMALIMOHHOTO O0ILECTBa U BO3pacTarolle KOHKYPEHIMU Ha phIHKe Tpyaa. B cBs3u ¢ aTuM
nzydenue napopmatuku B 10—11 xmaccax 10DKHO 00€CTICUUTS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHs, OCHOBAHHOTO Ha MOHMMAHUH POJIH MHPOPMATHKH,
MH(POPMALMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIUICHUS;

c(OPMHPOBAHHOCTh YMEHHUH pazauuaTh (AaKTbl M OLEHKH, CPaBHUBATh OLIEHOYHBIE
BBIBOJIbI, BUJETh MX CBSI3b C KPUTEPUSMHU OLEHUBAHUS U CBSI3b KPUTEPUEB C ONPEICIEHHOMN
CUCTEMOM LIEHHOCTEH, MPOBEPATH Ha JIOCTOBEPHOCTH U 000011aTh UHPOPMALHIO;

c(OPMHUPOBAHHOCTD MPEICTABICHUN O BIMSAHUM UH()OPMAILIMOHHBIX TEXHOJIOTUH Ha KU3Hb
YyeJoBeKa B  OOIECTBE, IOHMMAHHE COLUAIBHOTO, 3KOHOMHYECKOIO, IOJUTHYECKOrO,
KyJIbTYPHOTO,  IOPUJWYECKOT0,  IMPUPOAHOIO,  IPrOHOMHYECKOIO,  MEAMIMHCKOIO U
(U3HOTIOTHYECKOTO0 KOHTEKCTOB HH()OPMAITMOHHBIX TEXHOJIOTHH;

IPUHATHE MPABOBBIX M 3TUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJIOTHH, OCO3HAaHUE
OTBETCTBEHHOCTH JIIOZICH, BOBJICYEHHBIX B CO3JaHUE M HCIOJIb30BaHUE HH(POPMALMOHHBIX
CUCTEM, paclpocTpaHCHHE NH(DOPMAIIHH;

CO3JaHME YCJIOBMM Ui pa3BUTHS HAaBBIKOB Y4eOHOH, IPOEKTHOH, Hay4yHO-
UCCIIEI0BATEIbCKON U TBOPUYECKOMN AEATEIbHOCTH, MOTHBALIUU O0YYaIOILINXCSl K CAMOPA3BUTHIO.

B conepxanun yae6Horo npeamera «MHpopMaTHKay BBIIEISIOTCA YETIPE TEMAaTHYECKUX
paszzaena.

Paznen «l{u¢gpoBasi rpaMOTHOCTB» MOCBSLIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 3JIEMEHTOB LU(PPOBOrO OKPYXKEHHUS, BKIIOYas KOMIBIOTEPHBIE CETH, HUCHOJIb30BAHUIO
CPEACTB OMNEPAIMOHHOW CHUCTEMbI, paboTe B ceTu VIHTepHET M HCMOJIb30BaHUIO WHTEpPHET-
CepBUCOB, HHHOPMAITMOHHON 0€30MaCHOCTH.

Paznen «Teopermyeckue OCHOBbI HMH(OPMATHKH» BKIIOYAaEeT B ceOs MOHATUHHBIN
anmapar MHGOPMATUKH, BOIPOCH KOJUPOBAHUSA MH(DOPMAIIUHM, U3MEPEHUs] WH(OPMALIMOHHOTO
00BbEMa TaHHBIX, OCHOBBI AJIT€OpbI JIOTUKH M KOMIIBIOTEPHOTO MOJEINPOBAHMUSL.

Paznen  «AaroputmMbl M NPOrpaMMHPOBAHHE»  HalpaBl€H HAa  pa3BUTHE
QITOPUTMUYECKOTO  MBINIICHHS, pa3pabOTKy ajiropuTMOB M OLEHKY HX CIOKHOCTH,
(opMHpOBaHHE HABBIKOB peal3allid MPOrpaMM Ha s3bIKax IMPOrpPaMMHPOBAHUS BBICOKOTO
YPOBHSI.

Paznen «MHpopManMOHHBbIE TEXHOJOTMM» TIOCBAUNIEH BONPOCAM IMPHUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJOTUM, PEaM30BaHHBIX B NMPUKJIAJAHBIX MPOTPAMMHBIX MPOAYKTaX U
UHTEpHET-CepBUCaX, B TOM YHCIE B 33aJauyax aHaliM3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TaOJMIL ISl PEIIeHUs IPUKIaIHBIX 3a]1a4.



B npuBenénHom nanee copepxanHuu ydebHoro npeamera «HbopmaTuka» KypcuBOM
BBIJICJIEHBI JOTIOJIHUTEIbHBIC TEMbI, KOTOPBIE HE BXOAAT B 00s3aTENbHYIO IPOrpaMMy O0yUYeHHUS,
HO MOTYT OBIThb MNPEUIOKEHBI ISl W3YYeHHs] OTIACIbHBIM MOTHBHPOBAHHBIM M CIHOCOOHBIM
00yJaronuMcs.

YrinyOnéHHbIH ypOBEHb U3yYEHHUS] MH(POPMATHUKU PEKOMEHIYETCs JJIsi TEXHOJIOTHYECKOTro
npoduiis, OPUEHTUPOBAHHOTO HAa WHKXCHEPHYI0 UM MH(POPMAMOHHYIO c(epbl AEATEIbHOCTH.
Yrany6néHHblii ypoBeHb H3ydeHHs] WH(POPMATUKHA OOECIIEYMBACT: MOATOTOBKY OOYYaroIIUXCH,
OpUEHTUPOBAaHHBIX Ha CIEUUATBHOCTH B oO0JacTd HMHYOPMALMOHHBIX TEXHOJOTHH U
WH)KCHEPHBIE CHEIHATbHOCTH, y4YacTHE€ B MPOEKTHONM M HCCIIENOBATENbCKON NeATeIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HANpaBJICHUSMH OTpacid WH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, TOATOTOBKY K YYacTHIO B OJMMIIMAJaX M caade EIWHOro rocynapcTBEHHOTO
JK3aMeHa 1o HHPOpMaTHKE.

[TocnenoBarenbHOCTh M3Y4YEHHUS TEM B Ipeleiax OJHOro roja oOydeHHs MOXKET ObITh
U3MEHEHA I0 YCMOTPEHHIO YYHUTENIsl NpPU IOATOTOBKE pabdoyeil MporpamMMbl U MOYPOYHOTO
TUTAHUPOBAHMSL.

OO61iee yKucIo 4acoB, PeKOMEHOBAHHBIX N7 U3yueHus uHdopmaruku — 272 yaca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHus TEXHUKN 0€30IIACHOCTU U TMTHEHBI IPU PabOTE C KOMITBIOTEPAMHU U APYTHUMH
KOMITOHEHTaMH LU(POBOTO OKPYKEHUSI.

[TpuHIMOBl pabOThl KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. ApXUTEKTypa (oH
Helimana. ABTOMaTH4€CKOE BBIIIOJIHEHHUE NIPOrpamMMbl IIporeccopoM. OrnepaTuBHasi, IOCTOSHHAS
U JoiaropeMeHHas namsatb. OOMEH HaHHBIMH C HOMOINBIO IIKMH. KOHTposuiepsl BHELIHMX
ycTpoicTB. [IpsAmoii 1ocTyI K naMATH.

OcHOBHBIE TEHJIEHIMM pa3BUTHA KOMIBIOTEpPHbIX TexHosnoruil. IlapamnensHbie
BbunCcIcHUs.  MHoromnpoueccopsie  cuctembl.  CynepkomnbioTepsl.  PacnpenenéHusie
BBIYUCIIUTENbHBIE CUCTEMBI M 00paboTKa 00JIbIINX JaHHBIX. MOOHIBbHBIE IIM(PPOBBIE YCTPONUCTBA
U HUX Ppoidb B KOMMYHHUKaUuAX. BcTpoeHHble KOMIBbIOTEPbl. MUKPOKOHTPOIIIEPHI.
Pob6oruzupoBanHble NPOU3BOACTBA.

[IporpamMHOe oOecrieueHHME KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. Buabl
IpOrpaMMHOro obecredeHuss U MX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOrO obOecredeHus
MOOWIBHBIX  ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE MNPOrpaMMHOE
oOecneuenue. OnepanuoHHbIE cUCTEMBl. YTHIUTHL. JlpaiiBepbl ycTpoicTB. MHcrammauus u
JEUHCTAIUISIINS IPOTPaMMHOT0 00eCIeUeHHMS.

®daiinoBbie cUCTeMbI. [IpUHIMIIBI pa3MENICHUS U KMEHOBaHUs (paiiyioB B JIOJITOBPEMEHHOM
namsatu. [llabnons! qy1s onucanus rpymn (aityios.

[IporpammMHuoe obecnieuenue. JIneH3npoBaHue MPOrpaMMHOTO 00ECTICYCHHS U U(PPOBBIX
pecypcoB. IlpompuerapHoe u cBoOojgHOe mporpamMmHoe oOecrneueHue. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE IPOrpaMMHOro olecreueHus U LU(POBBIX PECypcoB.
OTBeTCTBEHHOCTh, YCTaHABIIMBaeMas 3aKoHoJaTeNnbcTBOM Poccuiickoit ®enepanuu  3a
HEIPaBOMEPHOE UCIOIb30BaHUE MPOrPaMMHOI0 00ecriedeHUs U HU(POBBIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUS WM alllapaTHbIE KOMIIOHEHTBHI KOMIBIOTEPHBIX ceTeil. CeTeBble
npotokonbl. Cerb UuTepHeT. Anpecanus B cetn MurepHert. [Iporokomnsl creka TCP/IP. Cuctema
JOMEHHBIX UMEH.

Pasnemenne IP-cetm Ha moaceth ¢ OOMOINBIO Macok — moxacereii.  CereBoe
agMuHMCTpupoBaHue. IlolydeHne NaHHBIX O CETEBBIX HACTpoikax Komnbrorepa. lIposepka
HaJIM4Ms CBA3HM € y3JI0M ceTu. Onpenesnenne MapipyTa JBUKEHHUS TaKETOB.

Bunst gestenpbHoctT B cetu Wurtepuer. CepBuchl Wutepnera. ['eomHdpopmanroHHbIe
CUCTEMBI. ['€OJIOKAI[MOHHBIE CEPBUCHI PEATbHOTO BpPEMEHHM (HAampHUMep, JIOKAIUs MOOMJIbHBIX
Tene(pOHOB,  ONpeJeNeHHe  3arpy>KeHHOCTH  aBTOMAarucrpajieil),  MHTEepPHET-TOProBIl,
OpoHMpOBaHUE OMJIETOB U TOCTUHMUII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CepBUCHl U yCiayrd. ColuanbHble CETH — OpTraHU3alus
KOJUJIEKTUBHOT'O B3aUMOJEHCTBUS M oOMeHa JaHHbIMH. CeTeBOW STHKET: MpaBuJia MOBEICHUS B
kubepnpoctpanctBe. I[lpobrema moATMHHOCTH mOnMydyeHHOHM uHpopMmanuu. OTKpBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHblE W DKOHOMHMYECKHE  YIpO3bl, CBSI3aHHbIE C  HCIOJb30BaHUEM
MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TeXHOIOTUH. O01une npo6ieMsl 3aiuThl UHGOpMaLMK U
uHpopManMoHHOM Oe3omacHocTH. CpeacTtBa 3amMThl  HMHGOPMAMM B KOMIIbIOTEpax,



KOMIIBIOTEPHBIX CETSIX W AaBTOMAaTU3MPOBAHHBIX HH(POPMALMOHHBIX cucTeMmax. IIpaBoBoe
obecrnieueHrne HHHOPMAIMOHHON OE30MMACHOCTH.

[IpenoTBpamieHrne HECAHKIIMOHUPOBAHHOTO JOCTyNa K JHMYHOW KOH(HIECHIMAIHHON
UHpOpMALMY, XpaHALIEWCs Ha IEPCOHAIBHOM KOMIIBIOTEpE, MOOMIIBHBIX YCTPOHCTBAX.
BpenonocHoe mnporpammHoe obecriedeHue M cnocoObl OOpbObl ¢ HUM. AHTHBHUPYCHbIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopMmanuu. PesepBHoe konuposanue. [laponbHas
3alllUTa apXuBa.

Iudpoanue nanHbix. CuMMeTpuuHble U HecuMMmeTpuuHble mugpsl. [udpsr npoctoit
samensl. [udp Lezaps. Hudp Bwkenepa. Anropurm mudposanust RSA.

Teopernueckne 0ocHOBbI MHPOPMATHKH

WNudopmanus, nanasle u 3HaHusA. MH(pOpMaIMOHHBIE MPOLECCH B MPUPOJE, TEXHHUKE U
o01iecTBe.

HenpepbiBHbIE U JUCKpETHBIE BEIMYMHBI U cUrHaibl. HeoOXOAMMOCTh AMCKpEeTH3aLuu
uHpOpMaLnK, IpeTHa3HAYCHHOHN JIs1 XpaHEHHs], Iepeiay 1 00padOTKU B IU(PPOBHIX CHCTEMAX.

JlBonuHoe koaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE Konbl. [lekomupoBaHue
COOOLIEHNH, 3alIMCAHHBIX C MOMOIIbIO HEpaBHOMEPHbIX KoaoB. Ycioue Pano. Iloctpoenue
OJITHO3HAYHO JEKOJUPYEMbIX KOJOB C IOMOIIBIO JepeBa. EJMHUIBI M3MEpeHus KOIM4YecTBa
uHpopManuu. AnpaBUTHBIA MOIX0 K OIIEHKE KOJINYEeCTBA HH(OPMAIIH.

Cucremsl cuucnenusi. Pa3BépHyTas 3amucCh LENbIX M JPOOHBIX YHMCEN B IO3ULHMOHHOU
cucreMe cuucieHus. CBOICTBa MO3UIMOHHOM 3allMCH YMCNA: KOJIMYECTBO LUGpP B 3aIUCH,
IPU3HAK JEIMMOCTH YHUCJIa Ha OCHOBaHME CHUCTEMBbI CUMCIEHHA. AJITOPUTM IepeBoja LEI0ro
ymciia u3 P-nyHOM cUCTEMBI CUUCIIEHUS B IECATHUHYIO. AJITOPUTM NEpeBoJa KOHEUHOM P-1nuHoit
IpoOu B AECATUUHYIO. AJTOPUTM MEPEBO/IA LEJIOTO YKCIIa U3 IECATHYHON CHCTEMBI CUHCIICHUS B
P-nunyto. [lepeBox kKoHeuHOW aecATHUHOM ApoOu B P-nuHyro. JIBomyHas, BOCbMEpUYHas U
HIECTHAIaTepUUHasi CUCTEMbl CUMCIICHHUS, CBA3b MEXAYy HUMU. ApudMeTHueckue onepaunuu B
NO3UIMOHHBIX CHUCTEMax cuuciaeHus. TpouuyHash ypaBHOBEIIEHHAas CHCTEMa CUMCIICHUS.
JIBOMUYHO-[IECATUYHAS CUCTEMA CUHCIICHUSI.

KonupoBanue TtekctoB. KomupoBka ASCIl. OpnoOGaiitHble koaupoBku. CraHmapt
UNICODE. KomupoBka UTF-8. Ormpenenenue uHGPOPMAIMOHHOTO 00BEMAa TEKCTOBBIX
COOOLIEHUH.

KoaunpoBanue nzobpaxenuil. OueHka HHPOPMAIIMOHHOTO 00bEMa rpadUyecKuX JaHHBIX
IpU 3aJaHHBIX pa3pelleHud U TIyOMHe KoaupoBaHus LBeTa. L[BeroBble Mojenu. BexTopHoe
koaupoBanue. @opmarel rpapuueckux aitnos. TpéxmepHas rpaduka. OpaxranpHas rpaduka.

KomupoBanue 3Byka. OrieHka WH(POpMAIMOHHOTO OO0BEMA 3BYKOBBIX JaHHBIX TMIPHU
3a/laHHBIX YaCcTOTE JUCKPETU3AIMH U Pa3psIIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. [loHsTHe BbICKa3bIBaHMs. Bbicka3piBaTenbHble (HOpMBI (IpEAUKATEHI).
KBaHTOpBI CyI1€CTBOBaHUS U BCEOOITHOCTH.

Jlornueckue omepauuu. Tabmuipl ucTUHHOCTU. Jlornmueckue BbIpakeHus. Jlornueckue
ToKJecTBa. Jloka3aTenbCTBO JIOTMUECKHUX TOXAECTB C TIOMOIIbIO TaOIMIl HCTUHHOCTH.
Jlornueckue onepanuu 1 ONEPALUU HaJ MHOXKECTBAMH.

3aKkoHBI anreOpsl JOrMKH. DKBUBAJIEHTHBIE MPEOOpa3OBaHMs JIOTHUYECKUX BBIPAKEHUM.
Jlornueckuie ypaBHEHUs U CHCTEMBI YPAaBHEHMIA.

Jlornueckue (QyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JOTMUYECKUX (YHKIMH OT
KOJINYeCTBA apryMeHTOB. [1oyiHbIE CCTEMBI JIOTHYECKUX (YHKIIUH.

Kanonnyeckue ¢Gopmbl JIOTH4YeCKUX BbIpakeHUd. CoBeplIeHHblE IU3bIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHbIE (DOPMBI, AITOPUTMBI UX TOCTPOEHHUS 0 Ta0JINIIE UCTUHHOCTH.



Jlorndeckue sneMeHThl B cocTaBe kKommbroTepa. Tpurrep. Cymmarop. MHoropaspsiaHbli
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTaxX I10 33JaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTUYECKOT0 BBIPAXKEHHUSI 110 JIOTUYECKOU CXEME.

[IpencraBnenue Henbix YUcen B MaMITH KOMIIbroTepa. OTpaHUYEHHOCTh JUana30Ha Yucesl
IIpU OTPaHUYECHHUM KOJIMYECTBa pa3psanoB. llepenonHeHue pa3psaHoil ceTku. be33HakoBble U
3HAKOBBIC JJAHHBIC. 3HAKOBBINA OUT. JIBOMUHBIN JOMOJHUTEIBHBIN KO OTPUIATEIILHBIX YHCET.

[ToGuToBBIe NOTMYEcKHE omnepanuu. Jlormdeckui, apudMeTHuecKuil W LHUKIUYECKUN
casury. [IudpoBanue ¢ momoIbo MOOKUTOBOI orneparuu «uckiaovaromee NI ».

[IpencraBnenne BEMIECTBEHHBIX YHWCEI B MaMITH KOMIIbIOTEpA. 3Hadamias 4acTb M
NOpsAOK uMcia. Jluana3oH 3HAueHMH BELIECTBEHHBbIX uwucen. [IpobOnemsl XpaHeHus
BEUIECTBEHHBIX YHCEN, CBS3aHHBIE C OrPAaHUYEHHEM KOJIMYECTBAa pa3psaoB. BrlnonHeHue
orepanuii ¢ BelEeCTBEHHBIMU YHCIIaMH, HAKOIIJICHHE OIINOOK MPU BBIYUCICHUSX.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

Omnpenenenre BO3MOXKHBIX PE3yJbTaTOB PaOOTHI MPOCTEHIINX aIrOPUTMOB YIIPABICHUS
VCIIOJIHUTENIIMA UM BBIUMCIUTEIBHBIX alropuTMoB. OmpeleneHue HCXOAHBIX JAHHBIX, IPU
KOTOPBIX QJITOPUTM MOXKET JaTh TPEOYEMBbIil pe3ybTar.

Otanbl pelleHds 3aJad Ha KommbroTepe. MHCTpyMeHTallbHBIE CpPEICTBA: TPAHCIATOP,
OTIAaIYMK, UPOPUIUPOBIIMK. KoMmwisnus © HMHTEpHpeTanust Inporpamm. BupryaibHbIe
MAIITUHBI.

WuterpupoBanHas cpena paszpabotku. Mertonsl oTiaaku mporpamMm. lcmonb3oBaHue
TpaccupoBOYHBIX Tabmuil. OTiagouHblii BeIBOJ. [lomaroBoe BBIMOIHEHHE MPOTpPaMMbl. TOuKH
octaHoBa. [IpocMOTp 3HaUEHUHN IEPEMEHHBIX.

S3pik nporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: IEJIOYHUCICHHBIC,
BEILECTBEHHbIC, CHMBOJIbHBIE, JIornueckue. BerBnenus. CnoxHbie yciaoBus. L{ukiibl ¢ ycnoBuem.
Huknbl o nepemMeHHON. B3anmMo3aMeHs1eMOCTh pa3InvHbIX BUJIOB LIMKIOB. MIHBapuaHT nukia.
CocraBieHue UKJIa C UCI0JIb30BAHUEM 3apaHee ONpeeIEHHOTO MHBAapHUaHTa IUKIIA.

HoxymentupoBanue nporpamMm. Mcnonb3zoBanue kommeHTapueB. [loaroroBka onucanus
MpOrpamMMbl U UHCTPYKIUHU JUISI IOJIb30BATEIIS.

Anroput™Mbl 00OpaOOTKU HATypalbHBIX YHCEl, 3allMCAaHHBIX B MO3UIIMOHHBIX CHCTEMax
CUMCIEHHS: pa30MeHHe 3amuch 4YHcia Ha OTHAeiIbHble LHU(PBI, HAXOXKICHHE CYMMBbI U
npou3BeneHus Hudp, HaX0kKACHHEe MaKCUMaIbHON (MUHUMAJIbHOM) HU(PBI.

HaxoxneHne Bcex MPOCThIX YMCEINl B 3aJaHHOM JuanazoHe. IIpencrasnenue uncna B BUaE
Habopa MPOCTHIX COMHOXKUTENENH. ATOPUTM OBICTPOTO BO3BEJCHHS B CTETIEHb.

O6paboTka naHHBIX, XpaHAmuxcs B ¢ainax. TekcToBble U nBoUYHbIe (aitibl. daitnoBbie
nepemeHHbIe ((aitoBbie ykazarenu). Utenue u3 aiina. 3anuce B daii.

Pa3z6uenne 3amaun Ha noazanauu. Iloamporpammel (mpoueaypsl U ¢pyHkuun). Pekypeus.
PexypcuBHble 00BbekTHl ((hpakTainsl). PexypcuBHble mpouenypsl u ¢yHkuuu. Vcnosiab3zoBaHue
CTEKa JJIsl OpraHU3alKi PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBanne cTaHAapTHOW OMOIMOTEKH s3bIKa MporpaMMupoBaHus. llomxmrodeHue
O6MOIMOTEK MOANPOTpaMM CTOPOHHUX MPOM3BOAUTENECH. MOAYNbHBIA NPUHIMIT TTOCTPOCHUS
porpamm.

Yucnennsle MeTonbl. TouHoe U MpUOMMKEHHOE pelieHus 3afadd. YMCIeHHbIE METObl
pellleHuss ypaBHEHUH: MeToja rmepebopa, METOJA MOJIOBUHHOrO jeneHus. I[IpubnmxénHoe
BBIUMCJICHHE JJUH KPUBBIX. Beruucienue miuomasneil Guryp ¢ moMouipi0 YMCIEHHBIX METOJIOB
(MeToa MpSIMOYTOILHUKOB, MeTo1 Tpanenuii). [lonck makcumyma (MUHUMYyMa) QYHKIIMHA OJTHOM
MEPEMEHHOI METO10M IOJIOBUHHOTO JIEJICHUSI.



OO0paboTKka CUMBOJIBHBIX JAaHHBIX. BCTpoeHHbIE QYHKIMU 3bIKAa IPOrPaMMHUPOBAHUS AJIS
00pabOTKH CHMBOJIBHBIX CTPOK. AJNTOpPUTMBI OOpabOTKHM CHUMBOJBHBIX CTPOK: IOJCYET
KOJINYECTBA MOSBICHUA CHMBOJIa B CTPOKE, pa30MEHHE CTPOKH Ha CIOBa IO MPOOETHHBIM
CHUMBOJIaM, IIOMCK MOACTPOKM BHYTPM [aHHOM CTPOKHM, 3aME€HAa HaWJCHHOW IIOJICTPOKHA Ha
JpYyryto cTpoky. I'eHepanus Bcex cIOB B HEKOTOPOM ayihaBUTE, YAOBJIETBOPSIOLINX 3aJaHHBIM
orpanndenusiM. [Ipeobpa3zoBanue unciia B CHMBOJIBHYIO CTPOKY U 0OPaTHO.

MaccuBbl M TOCIENOBAaTEIBHOCTH YHuceNl. Bbruncienne o00OOMIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCUBa WJIM YHUCIOBOHM I0CIEA0BATEIbHOCTH (CyMMBI, NPOU3BEICHUSI, CPEAHErO
apu(METHYECKOro, MUHUMAJIBHOIO W MAaKCHUMAaJIbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOIIMX 33JJTaHHOMY YCJIOBHIO). JINHEMHBIN MOUCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CoprupoBka ogHOMEpHOro MaccuBa. IIpocTeie METOABI COPTUPOBKM (METOJ Iy3BIPbHKA,
METOA BbIOOpPA, COPTUPOBKA BcTaBkaMu). COpTHpOBKa ClUsiHHMEM. bbicTpas copTupoBKa MaccuBa
(anroputm QuickSort). /IBOMYHBII MOKMCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHbIE MaccCHBBI (MaTpHIbl). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MAaCCHBOB:
3al0JIHEHUE JIBYMEPHOI'O YKCIOBOIO MaccHBa IO 3aJaHHBIM IIPaBHJIaM, IMOMCK 3JIEMEHTa B
JIByMEPHOM MAaCCHBE, BHIYHMCIEHUE MAKCUMyMa (MHHMMYMa) U CYMMBbI 3JIEMEHTOB JBYMEPHOI'O
MaccHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOI'O MacCHBA.

HNHpopManOHHBIE TEXHOJIOTHH

TexcroBeiii mponeccop. PegaktupoBanue u dopmaruposanue. [Iposepka opdorpadun u
rpamMmMatuki. CpencTBa INOMCKAa M aBTO3AMEHBI B TEKCTOBOM Iporeccope. Mcmnonb3oBanue
ctwield. CTpyKTypUpOBaHHBIE TEKCTOBbIE NOKYMEHThl. CHOCKH, oriasieHue. KosulekTuBHas
pabora ¢ JokyMeHTaMu. HCTpyMEHTBI pelieH3upOBaHus B TEKCTOBBIX Iporeccopax. O6nayHble
cepBuchl. JlenoBas mepenucka. Pedepar. [lpaBuia MUTHPOBAHUS UCTOYHUKOB M O()OPMIICHUS
6ubnmuorpaduueckux ccbutok. OpopmiieHre CUcKa JIUTepaTypbl. 3HAKOMCTBO ¢ KOMIIbIOTEPHOM
BEPCTKOM TeKkcTa. TexHMueckne cpeicrBa BBoJa TekcTa. Crenuanu3upoBaHHBIE CpPEICTBA
PEeAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

AHamu3  naHHbIX. OCHOBHBIE  3aJaud  aHaJW3a  JaHHBIX:  [POTrHO3MPOBAHUE,
KJaccuuKkaus, KiacTepus3alus, aHaln3 OTKIoHeHHH. [locrnenoBaTenbHOCTh pelieHHs 3aaay
aHaJM3a JaHHBIX: COOpP MEPBUYHBIX JaHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHBIX, BEIOOP W/HIIN
MOCTPOCHHE MOJENH, MpeoOpa3oBaHUEe [aHHBIX, BU3YyalIMW3allMsl MJAHHBIX, WHTEpHpETaIus
pe3ynbTaroB. IIporpamMMHbIe cpeAcTBa M MHTEPHET-CEPBUCHI AJI1 00paOOTKH U MpPE/ICTaBICHUS
naHHbIX. bonbiue nanHble. MamuHHoe 00ydyeHue. HTeeKTyalbHbIi aHaIN3 JaHHbIX.

AHau3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TalOiull. BblunciaeHHe CymMMbl, CpelHEro
apudMeTHyecKoro, HauOobplIero (HAUMEHBINEro) 3HA4YEHUs JAuana3oHa. BeuucieHue
Kod(puIMeHTa KOPPEISUN IBYX PsIOB JaHHBIX. [locTpoeHue cronbuarhiX, JUHEHYAThIX U
KpyroBex auarpamm. [Toctpoenue rpadukos Gynkuuii. [Tonbop nuHun Tpenaa, peuieHue 3ajgay
IIPOrHO3UPOBAHUS.

UucneHHoe pelieHre ypaBHEHUH € MOMOIIBI0 Moadopa mapaMerpa. OnTuMmM3aus Kak
MOWCK HAWIy4dlllero pelleHuss B 3aJaHHbIX ycioBusx. lLleneBas ¢yHKUuMsA, orpaHHMYEHUS.
JlokanbHble W TJIOOANBHBIM MHUHUMYMBI 1esIeBOM (yHKuuu. Perienue 3agad ONTUMH3ALMU C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHII.

11 KJIACC

Teopernueckne 0CHOBbI MHPOPMATHKH



Teopernueckne MOAXOAbl K OLEHKE KOJIMYECTBa HMH(OpManuu. 3aKOH aJJAUTUBHOCTH
uHpopmauuu. Popmyna Xapriau. Mapopmanus u sepostHocts. Popmyna lllenHoHa.

Anroputmsl cxatus ganHeix. AnroputMm RLE. Anroputm Xaddmana. Anroputm LZW.
ANropuTMBI CKaTHsl JAHHBIX C IOTEPSAMH. YMEHbIIEHHE TIJIyOUHBl KOJAMPOBAHUS IBETA.
OcHoBHbIE uaen anroput™MoB cxatust JPEG, MP3.

CKopocTh mepefayn JaHHBIX. 3aBHCUMOCTh BPEMEHHU Iepeladyd OT HH(POPMAIMOHHOTO
00bEMa NaHHBIX M XapaKTEPUCTHK KaHana CBs3U. [IpUYMHBI BO3HUKHOBEHHUS OIIMOOK NpHU
nepezaaye AaHHbIX. Kozpl, mo3possmone oOHapyKuBaTh U UCIPABIIATh OLINOKHM, BO3HUKAIOIIUE
npu nepenauye naHHbIX. PaccrosHue Xsmmuura. Koguposanue ¢ moBTopeHueM OutoB. Koabl
X3MMUHra.

Cucrembl. KommonenTsl cucreMbl u uxX B3auMmojeiictBue. Cuctemusiii 3¢ dexr.
VYnpasneHnue kak HHGpOpMaMoHHbli npouecc. O6paTHast CBA3b.

Monenu un  monenupoBanue. Llens  MoxmenupoBanusa.  CoOTBETCTBHE — MOZENIN
MOJIEIUPYEeMOMY OOBEKTY WM MpoIeccy, Heau MojenupoBanus. Dopmanuzanus NpUKIaIHbIX
3a/1a4.

[IpencraBiaeHue pe3ynbTaTOB MOJEIHUPOBAHUS B BHIE, YAOOHOM Il BOCHPHUSATHUS
yenoBekoM. ['padudeckoe npencraBieHrue JaHHBIX (CXEMbI, TAOJIHIIBI, TpadUKH).

I'padpr. OcHoBHble moHATHS. Bumael rpados. Onucanue rpagoB ¢ MOMOIIBIO MaTPHI
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTHU. PelleHne anropuTMH4YecKux 3ajad,
CBSI3aHHBIX C aHAJIU30M IpadoB (IIOCTPOEHHE ONTHUMAIBHOIO MYTH MEXIy BepLIMHaMu rpada,
ONpEAC/ICHUE KOJMYECTBA PpA3JIMYHBIX IYTEHM MeXAy BEpUIMHAMM OPHUEHTUPOBAHHOIO
AIUKIIMYeCKOro rpada).

JepeBbs. bunapHoe aepeso. epeBbs moucka. Criocodbl 00xoma nepesa. [IpencrasicHue
apu(MeTHYECKUX BbIpRXEHUH B BHJE JepeBa. J[MCKpeTHble UIPbl ABYX WIPOKOB C IOJIHOMN
uHpopmanueii. Ilocrpoenue nepeBa nepedbopa BapHaHTOB, ONKCAHHE CTPATETMU WIPbI B
TabIaHOM (hopMe. BEIMTPHIIHBIE U TPOUTPHIIIHBIC TIO3UIUH. BEIMTPHIIIHBIE CTPATETHH.

CpeactBa  uckyccTBeHHOro uHTeisiekTa. CepBHCHl  MalIMHHOIO  IepeBoja U
pacrio3HaBaHUs YCTHOH peun. KoruutusHble cepBuchl. neHTHGUKAIMS U TTOUCK U300paKeHUIH,
pacriozHaBaHue Jiul. CamooOydwaromuecs CcUCTeMbl. VICKyCCTBEHHBI  HMHTEIUIEKT B
KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHHe METO/J0B UCKYCCTBEHHOIO MHTEIIEKTAa B OOyYarommx
cuctemax. Vcnonb3zoBaHue METO/I0B UCKYCCTBEHHOI'O MHTEJUIEKTa B poOoToTexHuKe. HTepHeT
Benlel. [lepcrnieKTUBEI pa3BUTHS KOMIIBIOTEPHBIX HHTEUIEKTYAIbHBIX cucTeM. HelipoHHBbIE ceTH.

AJITOPUTMBI H IPOTPaMMHPOBAHHE

dopmanusanus NOHATUA anroput™ma. MammHa TeropuHra Kak yHMBEpCAJIbHAas MOJEIb
Bblunciennil. Tezuc Yépua—Twropunra.

OreHka CIOXKHOCTH BBIYMCICHUN. BpeMs paGoTel U 00BEM HCIONB3YeMON MaMsATH, MX
3aBUCUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OIEHKa AaCHUMITOTHYECKON CJIOXKHOCTU
ITOPUTMOB. ANTOPUTMBI NOJUHOMHANIBHOU cioxkHOcTU. [lepebopHbie anroputmsl. IIpumepsl
pa3IMYHBIX AITOPUTMOB PEIICHUS OJHOM 33a4u, KOTOPbIE UMEIOT PAa3IUYHYIO CII0KHOCTb.

ITock TPOCTBIX YHMCEN B 3aJaHHOM JHMalla30HE C IIOMOIIBIO AJNTOPUTMA «PELIETO
Oparocdenar.

MHoropa3psigHbIe [eble Ynucia, 3aa49u ITTHHHON apu(METHKH.

CnoBapu (acconuaTHBHBIE MAacCHBBL, OTOOpaxeHus). Xoami-Tadbmuisl. [loctpoenue
aJ1(haBUTHO-4AaCTOTHOTO CJIOBAps JJIsl 3a/IaHHOTO TEKCTa.

Creku. AHanu3 MpaBUIBHOCTH CKOOOYHOTO BhIpakeHus. Bouncienue apupmMeTndeckoro
BBIPKEHMSI, 3aITMCAHHOTO B TOCT(HUKCHOW GopMme.



Ouepenu. Mcnonb3oBanue ouepeu AJi1 BPEMEHHOTO XPaHEHUs JaHHBIX.

Anroputmbl Ha rpacdax. IlocTpoeHne MUHUMAIbLHOTO OCTOBHOTO JEpeBa B3BELICHHOTO
CBSI3HOTO HeOopueHTHpoBaHHOro Tpada. KoiamuecTBO pa3nuMYHBIX IMyTeHd MeEXIy BEpIIMHAMHU
OPUEHTUPOBAHHOTO allUKINYeckoro rpada. Aiaroputm JeKkcTpsl.

JepeBbsi. Peanuzainus nepeBa ¢ MOMOIIBIO CCHIIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHEIE)
nepeBbsi. [locTpoenue nepeBa i 3aJaHHOTO apU(PMETUYECKOrO BhIpakeHUs. PekypcuBHBIC
aIropuT™MbI 00Xx0/1a nepeBa. Mcnonb30BaHue CTeKa U 0YepeIn st 00X0/1a 1epeBa.

JluHamMuueckoe MNpOrpaMMHUpPOBAaHME Kak METOJ pEHIeHUs 3aJad C COXPAHEHUEM
MPOMEKYTOUHBIX  PE3yJbTATOB.  3aJadyd, pellaeMble C [OMOLIBIO  JUHAMUYECKOIO
POTPAaMMHUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (DYHKIMHA, MOJACUET KOJIMYECTBA BAapUAHTOB,
3a/1a4l ONTUMU3ALIH.

[Tousitue 00 OOBEKTHO-OPHUEHTHUPOBAHHOM MporpaMMupoBaHuu. OOBEKTHI U KIIACCHI.
CgoiicTBa 1 MeT0/1bl 00beKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHaau3. Pa3paboTka nmporpaMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 101X0a. HKanCynauus, Haciae0BaHue, MoJIuMOoppHU3M.

Cpenbl ObicTpoil pa3paboTku mporpamm. [IpoekrtupoBanue uHTepdeiica MOTb30BATEINS.
Hcnonb30BaHKe TOTOBBIX YIPABISEMBIX JIEMEHTOB JIJIsl IOCTPOEHUs: HHTepdeiica.

00630p s3bIKOB TIporpamMmmupoBanus. [lonsTue o mapaaurmax NporpaMMHUPOBAHHUS.

HNHpopManOHHBIE TEXHOJIOTHH

Otanbl  KOMIIBIOTEPHO-MATEMaTUYECKOT0  MOJEJIIMPOBAHMS:  I[IOCTAHOBKAa  3aJlayM,
pa3paboTKa MOJIENH, TECTUPOBAHUE MOJIENIN, KOMIIBIOTEPHBII KCIIEPUMEHT, aHAIN3 Pe3yIbTaTOB
MOJEIIUPOBAHUS.

Jluckperuszanusi Npud MaTeMaTUYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX IPOLIECCOB.
MopenupoBanue ABWXKEHUs. MojenupoBaHue OHOJOTHYECKUX CHUCTeM. MaTemaTudeckue
MOJIeJIM B SKOHOMUKE. BhIuncauTenbHble SKCIEPUMEHTBI C MOJIEIISIMH.

OO0OpaboTka pe3ynbTaTOB »HKCIEpUMEHTa. MeToq HauMeHbIIUX KBajapatoB. OrneHka
YHCJIOBBIX IaPaMETPOB MOJEIUPYEMBIX 00BEKTOB U IpolieccoB. BoccTanoBneHne 3aBucumMocTeit
10 pe3yJibTaTaM 3KCIIEpPUMEHTA.

Beposarnoctasle monenu. Metoael Monrte-Kapno. MmutannoHHOE MOJENMpPOBAHUE.
CucTeMbl MacCOBOT0O 00CITYKUBaHHUS.

Tabnuunble (pensiuuoHHbIE) Oa3bl AaHHBIX. Talnuma — MpeacTaBiIeHHE CBEACHHM 00
OJHOTHIHEBIX oOBbekTax. Ilone, 3ammch. Kimrou Tabmmipl. PaGota ¢ roroBoif 0a30i JaHHBIX.
3anonHeHue 6a3bl AaHHBIX. [loMck, copTHpOBKa M (UIBTpAIMs JaHHBIX. 3alpOChl Ha BEIOOPKY
JaHHBIX. 3aIpOCHI ¢ TapaMeTpaMy. Beraucisemsie oI B 3a11pocax.

MHuorotabnauunble 0a3bl JaHHBIX. THUIBI CBA3ed MexAy TabiuuaMu. BHemHuil xirod.
[lemocTHOCTH 0a3bl JAHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JaHHBIX.

WHurepHeT-nipuiiokeHus. [lonsaTre 0 cepBepHOM U KIMEHTCKON 4acTAX canTa. TexHOIOorus
«KIIUEHT — cepBep», €€ T0CTOMHCTBA U HegocTaTki. OcHOBSI s3bika HTML 1 kackaaHbIX TabmuI
cruneit (CSS). Crienapun Ha s3b1ke JavaScript. @opmMbl Ha BeO-CTpaHHIIE.

Pa3mernienune BeO-caiiToB. Ycimyra XxocTuHra. 3arpys3ka (aitioB Ha CaiT.

BBoa m3o0pakeHHil ¢ HCIOJIb30BAaHUEM PA3IHUYHBIX IUPPOBBIX YCTPOMCTB (LHU(POBBIX
¢doTroanmapatoB ¥ MUKPOCKOIIOB, BUEOKaMep, CKAHEPOB U JIpyTrux ycTpoiicts). I'papuueckuit
penaktop. Paspemenne. KanpupoBanuwe. WcnpaBneHue mnepcnekTHBbl. [HcTorpamma.
Koppexknust ypoBHe#, koppekmusi 1Beta. OOeciBeUMBaHHE IBETHBIX W300pakeHHi. PeTymis.
Pabora ¢ o6nactsamu. OUIBTPEI.



MHuorocnoitasie n300pakeHus. TexcroBbie ciaow. Macka cnos. Kanamel. CoxpaHeHue
BbIIeTIeHHOW oOmactu. [loaroroBka winmocTpauuid s BeO-caiToB.  AHMMHpPOBaHHBIC
U300paxKeHUsl.

Bekropnas rpaduka. Ilpumutupbl. V3meHeHue mnopsiika 3JeMEHTOB. BblpaBHHUBaHHE,
pacupenenenue. ['pynnupoBka. Kpuble. @opMarbl BEKTOPHBIX PHCYHKOB. lcronb3oBaHue
KOHTYpOB. Bekropuzanus pacTpoBBIX H300pakeHU.

[TpyHIMIIBI TOCTPOEHUSI U PENAKTUPOBAHMSI TPEXMEPHBIX Mojenei. CeTouHbIE MOJEIH.
Marepuansl. MoaenupoBaHue HCTOYHUKOB ocBenieHus. Kamepsl. AJJUTHBHBIE TEXHOJIOTWHU
(3D-mpunTepsI). [ToHATHE O BUPTYATILHON PEabHOCTH H AOTIOJIHEHHOW PeaIbHOCTH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 MHOOPMATHUKE
(YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHNS

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTAaThl OTPAXKAIOT TOTOBHOCTb M CHOCOOHOCTH OOYYaIOUIMXCS
PYKOBOJICTBOBAaThCSl  C(OOPMHPOBAHHOM  BHYTpPEHHEH  IMO3WIMEH  JUYHOCTH, CHCTEMOMU
LHEHHOCTHBIX  OpUEHTAIMii, TO3UTUBHBIX BHYTPEHHHMX YOEXKICHUH, COOTBETCTBYIOIINX
TPaJULMOHHBIM IIEHHOCTSIM POCCUHCKOTO OO0IECTBa, paCHIMPEHUE KU3HEHHOTO OMNBITAa M OIbITa
NESTENIbHOCTH B TpoIlecce peaju3aluu CpeACTBAMU  y4yeOHOro MpeaMeTa OCHOBHBIX
HaIPaBJICHUH BOCIIUTATEIbHOM AEATEIIBHOCTH.

B pesynprare um3ydeHus WHGOPMATUKH Ha YpOBHE CpeIHEro oodmiero obOpa3oBaHUS Yy
oOyuarotierocst 6yayT chopMUpPOBaHbI CIIEAYIONINE JIUYHOCTHBIE PE3YIbTAThI:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX IpaB H OOS3aHHOCTEH, yBaKCHHWE 3aKOHA U
IPaBOMOPSIIKA, COOJIOACHHWE OCHOBOIOJATalOIUX HOPM HH(MOPMAIMOHHOTO TMpaBa U
nH(pOpMaIMOHHOM 0€301aCHOCTH;

TOTOBHOCTb IPOTHUBOCTOSITH HJEOJOTUU SKCTPEMH3Ma, HalMOHAIW3Ma, KceHodoOouw,
JUCKPUMHUHAIIMA TI0 COIMAIBHBIM, PEIMTHO3HBIM, PAcOBBIM, HAI[MOHAJIBHBIM IPU3HAKAM B
BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIIIEHUE K HCTOPUYECKOMY HACJIeIuIo, JOCTHxkeHusM Poccuu B Hayke,
UCKYCCTBE, TCXHOJIOTHSIX, IIOHUMAaHHWE 3HAa4CHHWS WH(OOPMATUKH KaK HAyKH B JKH3HU
COBPEMEHHOT0 00IIeCTBa;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIe B ceTH IHTepHeT;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OSCTETUKY HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA,;

CIIOCOOHOCTh BOCIIPUHUMATH Pa3IMYHBIC BUABI UCKYCCTBA, B TOM YHCJIC OCHOBAaHHOTO Ha
MCIIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh 3JI0POBOTO M  0O€30MacHOro o0pa3a JKU3HHU, OTBETCTBEHHOTO
OTHOLIEHUSI K CBOEMY 3/I0pOBbIO, B TOM 4HCIIE 3a CUET coOMtofeHusl TpeOoBaHUIl Ge30macHO
SKCIUTyaTaIlK CPEACTB UH(DOPMAIIMOHHBIX 1 KOMMYHHKAIITMOHHBIX TEXHOJIOTHIA;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K aKTHBHOM JCSITEILHOCTH TEXHOJIOTHUECKON M COITMAIBHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUITMMPOBATh, IUIAHUPOBATH W CAMOCTOSITCIBHO — BBIMOJHATH — TaKyHO
NESITENIbHOCTD;

uHTepec K chepam mpodeCCHOHATBHONM AEATEeIHbHOCTH, CBS3aHHBIM C HH(OPMATHKOIN,
MIPOrPaMMHUPOBAHUEM W HH()OPMAIIMOHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH HA JIOCTHIKCHHUSIX
HayK WHQPOPMATUKH M HAYIHO-TEXHHUYECKOTO IPOrpecca, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOD Oyymieit mpodecCuu u pean30BhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO W CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

0CO3HAHKE II00ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM | IyTel UX PEIICHUS, B TOM
qrciie ¢ y4ETOM BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKH, TOCTH)KCHUSM HAYYHO-TEXHHYECKOTO Iporpecca M OOIIECTBEHHOW MPaKTHKH,
3a CcYy€T MOHUMAHHUS POJIM WHPOPMALIMOHHBIX PECYpCOB, HH()OPMAIMOHHBIX MPOIECCOB U
UH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBUAX LU(PPOBOW TpaHCPOpPMALUU MHOTUX Chep >KU3HU
COBPEMEHHOT'0 00IIeCTBa;

OCO3HAHME IICHHOCTH HAYYHOW JAEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOCKTHYIO U
UCCIIEIOBATEIIBCKYIO JSSITEIbHOCTh HHIMBHIYaTbHO U B TPYIIIIE.

B mpomecce moCTMXEHHMS JMYHOCTHBIX pPE3YJIBTaTOB OCBOEHHUS IPOrPaMMBbl  I10
uHpopMaTUKe y  OOydYalOUIMXCS  COBEPIICHCTBYETCS  AMOIMOHAIBHBIA  HMHTEIUICKT,
Ipe/IoIararInui copMUPOBAHHOCTH:

caMoperyJIHpOBaHus, BKITIOYAFOIIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaTHCS K SMOIMOHAIBHBIM
WU3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMM, BKJIIOYAIONICH CTPEMJICHHE K JOCTH)KCHUIO IEIM U YCIIEeXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh, HCXO/SI U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATH SMOIMOHAIBLHOE COCTOSHHE APYTHX,
YYUTBHIBATh €r0 TPH OCYIIECTBICHUM KOMMYHHKAIIUW, CIIOCOOHOCTh K COYYBCTBUIO H
COIIEPEKMBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOMICHUS C IPYTUMHU
JFOIbMU, 3200THTHCS, IPOSBIISTH MHTEPEC U Pa3peliaTh KOH(IUKTHI.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrare uszydeHus WHQOpPMATHKH HA ypPOBHE CpeaHEro oOliiero oOpa3oBaHUS Yy
oOyuvaromerocss OyayT copMUpOBaHBI MeETalpeAMETHBIE PE3YJIbTAaThl, OTPAKCHHBIE B
YHUBCPCAIbHBIX y‘-Ie6HI)IX HeﬁCTBHﬂX, a UMCHHO — ITO3HAaBATCJIbHBLIC YHUBCPCAJIBHBIC y‘-Ie6HI)Ie
NEHCTBUS, KOMMYHHMKATHBHBIE  YHUBEpCAJlbHbIE  y4ueOHBIE  JIEHCTBUS,  PETYIATUBHbBIC
YHHUBEpCcalbHbIe yueOHbIE AEHCTBUS, COBMECTHAS IESTEILHOCTD.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JIOTHYeCKHeE TeCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABJIMBATb CYHIGCTBCHHBIP'I IMMPU3HAK HWJIM OCHOBAHUSA IJIs1 CPAaBHCHUA, Knaccmbm(aunn
1 0000IIEeHH;

ONpEeNENATh UEIU ACSITeIIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX TIOCTHUKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX;

pa3pabaThIBaTh IJIaH PEHICHUS MPOOIEMBI C YU€TOM aHAIM3a UMEIOIINXCS MaTePHATbHBIX
1 HEMAaTEPHUAIbHBIX PECYPCOB;



BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBHUE PE3YJIbTATOB IICIISAM,
OLICHUBATb PUCKU HOCHCI[CTBHI’I JACATCIIbHOCTH,

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSX pPEAJbHOIO, BHUPTYaJIbHOIO U
KOMOMHHPOBAHHOT'O B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIIJICHUE ITPU PEIICHUH KU3HECHHBIX TPOOJIEM.

2) 0a3oBbIe HCCI€eA0BaTEIbCKUE JIeliCTBUS:

BJIQJICTh HABBIKAMH y4EOHO-HCCIICIOBATEILCKON U MPOEKTHOUW ACSITENLHOCTH, HaBBIKAMU
pasperieHust mpooJeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB
peIIeHUs TPAKTUICCKHX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

OCYHWICCTBJIATL PA3JIMYHBIC BHUIAbI ACATCIIBHOCTU IIO IMOJYYCHHIO HOBOI'O 3HAHUA, CIr0O
HHTCPpIIpCTAllNH, HpCOGpa?;OBaHI/IIO U MPUMCHCHHUIO B PA3JIMYHBIX y‘-Ie6HbIX CUTyalludX, B TOM
YHUCIIC TIPH CO3JaHUH YUYCOHBIX M COIUATBHBIX TPOCKTOB;

(GbopMUPOBATh HAYYHBIA THIl MBIILJICHUS, BJIaJCTh HAYYHOW TEPMUHOJOTHEH, KITFOUEBBIMHU
HNOHATHUAMHU U MCTOJaMHU,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BaTEIBHON NEATEIHPHOCTH WU
YKU3HCHHBIX CHTYalUsX;

BBISIBIISITh IPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJlM3HpPOBAaTh 3ajady, BBIIBUTATh
THUIIOTE3Y eé peliCHus, HaXOAWUTb AapPryMCHTBbI JIsI JOKa3aTClIbCTBA CBOUX yTBep)KI[eHI/If/'I,
3aJlaBaTh IIapaMeTPhl U KPUTEPUU PELICHUS;

aHAJTM3UPOBATh IMOJNYYCHHBIE B XOJC PCIICHHsS 3aJadd pPe3yJbTaThl, KPUTHUYCCKU
OILICHUBATh UX IOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IEJICHANIPABICHHBIN MMOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
PO ECCUOHATILHYIO CPELY;

yMETh TICPEHOCUTHh 3HAHWS B  TIO3HABATCIILHYID W  NPAKTUYECKYI  00JIaCTH
KUBHEACATCIIBHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIIBUTAaTh HOBBIC WJEH, IpEAjiaraTb OpUTHHAIbHBIE MOIXOABI U pEIIeHHs, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIINe aTbTePHATUBHBIE PEIICHUS.

3) padora ¢ unpopmaumeii:

BJIAJACTH HaBbIKaMW  TTOJYUCHUS I/IHq)OpMaHI/II/I N3 HWCTOYHUKOB pa3HbIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh TIOUCK, AaHalu3, CUCTEeMATHU3AalMI0 W HHTEPIPETAIHIO
uH(pOpPMAIIUU PA3INYHBIX BUIOB U (JOPM MPEACTABICHUS;

cO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ yu€TOM Ha3HauY€HUs MH(OPMALIUU U LEIEeBON
ayJIMTOpPUH, BBIOUPAst ONTUMAIIbHYIO (JOPMY MPEICTABICHUS U BU3yaIu3alluu;

OIICHUBATh JJOCTOBEPHOCTH, JETUTUMHOCTb MH(pOpPMAIUHU, €€ COOTBETCTBUE MPABOBBIM U
MOpaTbHO-ITHUYECKUM HOpMaM;

HCIIOJIB30BAaTh CpCACTBA I/IH(i)OpMaHI/IOHHBIX N KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA B
PEHICHUN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6J'IIO,Z[CHI/ICM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOW OE30MacHOCTH;

BJIQ/IeTh HABbIKAMHU pACMO3HABaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€30MacHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHMBepcaIbHbIe yueOHbIe AeiicTBUS



1) oO1ienne:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX cpepax KU3HU;

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHMS, MOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, PAcIO3HABATh MPEINOCHUIKH KOHPJIUKTHBIX CUTYallUi U CMSATYaTh KOH(IUKTHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOJCHCTBHS, apryMEHTUPOBAHHO BECTU
JTUAJIOT, YMETh CMSTYaTh KOH(QIMKTHBIC CUTYAIUH;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEJCTB.

2) coBMeCcTHAs1 IeATeIbHOCTh:

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAILHON paOOTHI,

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJUIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM JESITENIbHOCTH, OpPraHU30BBIBATH M KOOPJIAWHHUPOBATH
JIEUCTBUSA IO MX JOCTHKEHHUIO: COCTAaBIIAThH IUIAH JCHCTBHUM, PACHpEleisaTbh POJU C Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJAOr0 YJaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEH C IMO3ULUUKA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerJ'[ﬂTI/IBHbIe YHuBEpPCAaJAbHBIC y‘-leﬁl—[l)le JeHCcTBUA

1) camoopranmu3anus:

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BaATEIBHOW JEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PELIeHUs MPOoOIeMbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATIOYTEHUH;

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

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIMK B Pa3HBIX 00JaCTsIX
3HaHMH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YpPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLEHUBATh
COOTBETCTBUE PE3YNIHTATOB LEJISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
U MBICIIUTENIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHM, HCIIOIB30BATH MPUEMBI pe(IIeKCUU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pelleHMS;

OILICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 UX CHUKEHHIO;

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€ PE3YJIbTaTOB JIEATEIbHOCTH.

3) npuHATHA ce0s U APYrux:

NpUHUMATD ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,



MPUHUMATh MOTHUBBI U apIYMEHTHI APYTUX MPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;
MpHU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OIIHUOKY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

B mpouecce wusyuyenus kypca wuHpopmaTHku yriyoinéHHoro ypoBHs 6 10 knacce
oOyyaromuMucs OyyT JOCTUTHYTBI CIIEAYIOIINE IPEAMETHBIE PE3yJIbTaThI:

BJIAJICHUE IPEICTABICHUSAMU O POJIM HMH(OpPMAlUK M CBA3AHHBIX C HEH IPOLIECCOB B
IpUpOJie, TEXHUKE U OOLIecTBE, MOHATUAMHU «HH(pOpMaLusy, «MH()OPMALMOHHBIA MPOLECCY,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHCTEMHBIH 3(p(peKT», «uH(POPMAIMOHHAS CHUCTEMay,
«cucreMa yrpaBJICHUS;

BJIAJICHUE METOJaMHU IOMcKa HHpOpMauuu B ceTu VIHTepHET, yMeHue KpUTHUYECKH
OLIEHUBATh UH(OPMALHIO, TIOTYYEHHYIO U3 ceTh VHTepHeT;

YMEHHME XapaKTepu30BaTh OOJbIIME JaHHbIC, NPUBOAUTH IMPUMEPHl HCTOYHUKOB HX
NOJIyYeHUsI M HAIPaBIICHHS HCIIOJIB30BAHMS, YMEHHE KIIACCH(PHUIMPOBATH OCHOBHBIE 3a7adil
aHaiu3a JaHHBIX (IIPOrHO3UMPOBAHME, KJIacCHU(UKALMS, KJIACTepU3alMs, aHaIU3 OTKJIOHEHUIN),
IOHUMAaTh IOCIEI0BATEIbHOCTh PEIICHHs 3a/lau aHajlu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYUCTKA M OIICHKa KadecTBa JaHHBIX, BHIOOP W/WJM TOCTPOCHUE MOJEIH, MPeoOpa3oBaHHE
JAaHHBIX, BU3yaJIU3alus JAHHBIX, UHTEPIIPETALIUS PE3YIbTATOB;

[OHUMaHHE OCHOBHBIX IPHUHLUIIOB YCTPOMCTBA U (DYHKIMOHMPOBAHUS COBPEMEHHBIX
CTALlMOHAPHBIX M  MOOWJIBHBIX KOMIBIOTEPOB, TEHACHLUUN pa3BUTHS KOMIIBIOTEPHBIX
TEXHOJIOTHIA;

BJIQJICHUE HAaBbIKAMU pabOThl C ONEPALMOHHBIMM CHUCTEMAMM, OCHOBHBIMU BHJIaMU
IPOTrpaMMHOTr0 oOecrieueH s Ui peleHus yd4eOHbIX 3a/1a4 110 BIOpaHHOH clielaan3ayi;

HaJINYMe TPEICTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIU B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHLMIIAX OpraHU3aluu U (PYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeid, 00 00Immx
MPUHILINIAX pa3pabOTKU U QYHKIIMOHUPOBAHUSI UHTEPHET-TIPUIIOKEHU;

NOHUMaHHEe yrpo3 UHPOPMALMOHHON 0€30MacHOCTH, UCIIOIb30BAHNE METOJIOB U CPEJCTB
OPOTUBOACHUCTBUS OSTHM Yrpo3aMm, cOOJIOJeHHe Mep O€30MacHOCTH, NPeAOTBPALIAIOIIUX
HE3aKOHHOE PACIPOCTPAHEHUE TMEPCOHAIBHBIX JaHHBIX, COONIOJACHHE TPEOOBAHMM TEXHUKHU
0€30MacHOCTH U TMTHUEHBI IPU padoTe ¢ KOMIbIOTEPAMHU U IPYTUMHU KOMIIOHEHTAMU IIU(PPOBOTO
OKpY)KEHHsI, MOHMMAaHHE IPABOBBIX OCHOB HCIIOJIb30BAaHUS KOMIIBIOTEPHBIX Iporpamm, 0Oa3
JAHHBIX U paboThl B ceTH MHTEepHET;

NOHMMAHHWE OCHOBHBIX MPUHIUIIOB AMCKPETU3AllUM Pa3IUYHbIX BHUAOB HH(pOpManuu,
YMEHHE OIpenesaTh HHHOPMALMOHHBI 00bEM TEKCTOBBIX, IpapUUECKUX M 3BYKOBBIX JIaHHBIX
IIPY 3aJaHHBIX NTapaMeTpax AWCKPETU3allui, YMEHHE ONPENEIATh CPENHIOK CKOPOCTh Mepeaadn
JTAaHHBIX, OLIEHUBATh U3MEHEHNE BPEMEHU Tepeiaun PH U3MEHEHUH HH(OPMAIIMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTHK KaHaia CBS3H;

YMEHHME HCIONb30BaTh IpPU PEIIeHUH 3a/ad CBOMCTBA MO3MIIMOHHOW 3aluCcH YHCen,
QIropuTMa IOCTPOCHUS 3alMCH 4YMCIA B IO3MIMOHHOW CHCTEME CUUCIIEHHS C 3aJaHHBIM
OCHOBaHHUEM U ITOCTPOECHHUS YUCIIA 110 CTPOKE, COAEPIKALLIEH 3alliCh 3TOrO YKCia B O3ULMOHHON
CUCTEME CUMCIICHUS C 3aJJaHHBIM OCHOBAaHUEM, YMEHHE BBINIOJIHATH apu(METHUECKHE Olepaluu
B MTO3UI[MOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHUE BBINOJHATh MNpPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCHONb3Yysd 3aKOHbI
anreOpbl  JIOTUKH, YMEHHME CTPOMUTh JIOTUYECKOE BBIpAXEHHWE B JIU3BIOHKTUBHOW U



KOHBIOHKTUBHOM HOpMalbHBIX (popMax IO 3aJaHHON TaOauIle HCTUHHOCTH, MCCIENOBATh
00J1acTh HMCTMHHOCTH BBICKA3bIBAHMS, COJEPIKAIIEro IEpPEeMEHHbIE, pEIIaTh HECI0KHbIE
JIOTUYECKUE YPaBHEHUS U CUCTEMBI YpaBHEHUII;

NOHMMaHWe O0a30BBIX AITOPUTMOB 00paOOTKM 4YMCIOBOM M TEKCTOBOH HH(pOpManuu
(3amMch yucen B IMO3UIMOHHOW CHUCTEME CUMCICHMsSI, HAaXOXJIEHHE BCEX IPOCTBIX YHCEN B
3aJJaHHOM JMaria3oHe, 00paboTKa MHOTOPA3PSAHBIX LENbIX YHCEN, aHAJIN3 CUMBOJBHBIX CTPOK H
JIpYIHUX), aIrOPUTMOB IOMCKA U COPTHPOBKH, YMEHHE ONPEHEIATh CIOKHOCTb HM3Y4aeMbIX B
Kypce ©0a30BbIX a@JIrOPUTMOB (CyMMHPOBAaHHE 3JEMEHTOB MacCHBa, COPTUPOBKAa MAacCHUBa,
nepeOOpHbIE AITOPUTMBI, IBOMUYHBIA MOMCK) U MPUBOAUTH NPUMEPbl HECKOJIIBKUX aJIrOPUTMOB
pa3sHOM CIOKHOCTH JUIs PELICHUs OJJHOU 3a1a4H;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM IPOTrpaMMHPOBaHHs BhicOKOro ypoBHs (Python, Java,
C++, C#), npeacraBieHUsAMH O 0a30BbIX THUIMAX JaHHBIX U CTPYKTYpax JaHHBIX, YMEHHUE
UCIOJIb30BaTh OCHOBHBIE YIPABJSAIOIIME KOHCTPYKLMH, YMEHHME OCYLIECTBISATh aHAIU3
NPEUIOKEHHONH MPOrpaMMBbl: OIPENENATh Pe3yiabTaThl pabOTHl MPOTpaMMbl TPU  3aJaHHBIX
UCXOJHBIX [JaHHBIX, ONPEACNATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXHO IIOJyYEHHUE
yKa3aHHBIX pPE3yJIbTaTOB, BBIABIIATH JaHHbIE, KOTOpPblE MOTYT NPUBECTH K OIIMOKe B pabote
IporpaMmsl, (POPMYIUPOBATh MPEUIOKEHUS 110 YIYULIEHUIO IPOrPaMMHOI0 KOJIa;

YMEHHME CO3/aBaTb CTPYKTYPUPOBAHHbIE TEKCTOBBIE JOKYMEHTHI U JEMOHCTPALIMOHHbBIE
MaTepuaibl C MCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IIPOIPaMMHBIX CpPEICTB U
00JIaYHBIX CEPBUCOB;

YMEHHUE UCMOJIb30BATh IEKTPOHHBIE TaOIUIBI Ul aHAIN3a, IPEJICTaBIeHUs 1 00pabOTKU
JAHHBIX (BKJIOYAs BBIYMCICHHE CYMMBI, CpPEIHET0 apu(pMETHYecKOro, HamOOJBIIEr0 W
HAMMEHBIIETO 3HAYCHHIA, PEIICHHE YPaBHEHHH, BHIOOP ONTUMAIBHOTO PEIICHHS, T0A00p JTUHUU
TpEHJa, pelIeHne 3a1a4 IPOTHO3UPOBAHUS).

B mpouecce wusydenus kypca HHGOpMATHKU YriyOnéHHoro ypoBHs 6 11 Knacce
oOy4aromuMucs OyAyT JOCTUTHYTHI CIIEAYIOIINE IPEIMETHBIE PE3YIbTAThI:

YMEHHME CTPOUTHh HEPAaBHOMEPHBIE KOJIbl, TOMYCKAIOIIME OJHO3HAYHOE JEKOJANPOBAHHE
cooOuieHnit (npeuKCHbIE KOJbI), HCIOIb30BATh MPOCTEUIIME KOJbl, KOTOPHIE MO3BOJISIOT
OoOHapy’>KUBaTh U MCIIPABIIATH OMIMOKHU MPH Nepeaade JaHHBIX, CTPOUTH KOJ|, 00eceunBaroImuit
HAaUMEHBIIYI0 BO3MOXHYIO CPEIHIOI JJIMHY COOOIIEHUS NMPU H3BECTHOH YacTOTe CUMBOJIOB,
HOSICHSTH MPUHIUIIBI PA0OTHI MPOCTHIX AITOPUTMOB CKaTHUsl JAHHBIX;

yYMEHHUE pellaTh aJropUTMHUYECKUE 3a/adyM, CBSI3aHHBbIE C aHAIUM30M rpadoB (3agauu
MOCTPOCHHs ONTUMAIBHOTO MYTH MEXAYy BepIIMHAMH rpada, OmpeAeseHHus KOoJINYecTBa
pPa3IUYHBIX MyTeH MeXAy BEpIIMHAMU OPHEHTHPOBAHHOIO AallMKJIMYEecKOoro rpada), ymeHue
UCIIONIb30BaTh JIEPEBbsl MpPU aAHAIM3€ M TOCTPOEHUU KOJAOB U JUIsl TPEACTaBIICHUS
apu(MeTHUECKUX BBIPAKECHUHN, MPU PELICHUH 33734 TOMCKAa U COPTUPOBKH, YMEHHUE CTPOUTh
JIEpeBO WIPbl 1O 3aJ@aHHOMY alrOpUTMY, pa3padaTbiBaTb M OOOCHOBBIBaTh BBIUTPBILIHYIO
CTpPATEruio Urpbl;

yMeHHE pa3pabaThIBaTh U PEATU30BBIBATH B BUJE MPOrpaMM 0a30BbI€ aITOPUTMBbI, YMEHHE
MCIIOJIb30BaTh B MpOrpamMMax JaHHBIE Pa3IMYHBIX TUIIOB C yYETOM OIpPaHUYEHHMH HA IMaIa3oH
UX BO3MOXHBIX 3HAUEHUH, MPUMEHATh IMPHU PEUICHUH 337a4 CTPYKTYphl JAHHBIX (CIHMCKH,
CJIOBapHu, CTEKH, O4YEpenHu, JIepeBbs), MHCIOIb30BaTh 0Oa30BbIE ONEpallMM CO CTPYKTypamu
JTAHHBIX, IPUMEHSTh CTaHIapTHbIE U COOCTBEHHBIE MOJAIPOrpaMMBbl 1Jii 0OpaOOTKU UYMCIOBBIX
JAHHBIX M CHUMBOJBHBIX CTpPOK, HCIOJb30BAaTh MpH pa3paboTKe MporpaMMm OuOIHOTEKU
HOANPOrpaMM, 3HATh (YHKIMOHAIbHBIE BO3MOXKHOCTH HHCTPYMEHTAJBHBIX CPEJCTB CpEeabl



pa3paboOTKH, YMEHHE UCTIONB30BaTh CPENICTBA OTJIAIKHU MPOTPaMM B Cpelle TPOrpaMMHUPOBAHHS,
YMEHHE JJOKYMEHTUPOBATh MPOTPAMMBEI;

YMEHHUE CO371aBaTh BeO-CTPAHUIIBL;

BJIaJICHHEC OCHOBHBIMH CBEJICHUSAMH O 0a3axX JaHHBIX, UX CTPYKTYpE, CPEACTBaX CO3/IaHUS
1 pabOThI C HUIMH, YMEHHE MCI0JIb30BaTh TaOJIMUHbIE (PETSAIMOHHbIE) 0a3bl TAHHBIX (COCTABIIATH
3anpockl B 0a3ax JaHHBIX, BBIOIHATE COPTUPOBKY M MOUCK 3amuceil B 6a3e TaHHBIX, HATIOIHATh
pa3paboTaHHyro 0a3y TaHHBIX) U CIIPABOYHbIE CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTHYECKUE MOJICIH JUIsl aHAIHU3a OOBEKTOB U
nporeccoB: (OPMYIHPOBATh IEIb MOJCIUPOBAHMS, BBINIOJIHIATh aHAINW3 PE3YJIbTaTOB,
NOJYYCHHBIX B XOJI¢ MOJCIMPOBAHUS, OILEHHBATH COOTBETCTBHE MOJIEIH MOJCIHPYEMOMY
00BEKTY HITH TPOLIECCY, MPEICTABIIATH PE3yJIbTaThl MOACIHPOBAHUS B HATJIATHOM BUJIE;

YMEHHE OpPraHW30BBIBATh JIMYHOE HH(POPMAIMOHHOE MPOCTPAHCTBO C HCIIOJIB30BAaHHEM
Pa3IMYHBIX CPEICTB IU(PPOBBIX TEXHOJIOTHH, TOHUMAHHE BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB
rOCyJapCTBEHHBIX yCIYT, HUPPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

NOHMMaHHE OCHOBHBIX MPHUHIUIIOB PaOOTHI, BOBMOXXHOCTEH W OTrpaHUYEHUS PUMEHEHUS
TEXHOJIOTUI UCKYCCTBEHHOTO MHTEIUICKTAa B PA3JIMYHBIX 00JACTSAX, HAMYUE MPEICTABICHUHA O
Kpyre peliaeMbiX 3a7ad MallMHHOTO oOyueHHs (pacro3HaBaHMs, KiaccuDUKAUU U
IPOTHO3UPOBAHUS) HAJTMUHUE MPEICTABICHUH 00 NCTIOIh30BAHUN HH(POPMAITMOHHBIX TEXHOJIOTUI
B Pa3NIUYHBIX MPO(ECCHOHANBHBIX cepax.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnusie  IIpakruyeckue
MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
Pasznea 1. lndpoBasi rpaMoOTHOCTD
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHoe obecrieueHne
1.3 KommbrorepHsie cetn
14 WNudopmannonnas 6€30macHOCTb 2
Hroro no paszneny 24
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHGpoOpMaLuu B
2.1 P op 19 2
KOMITbIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 1
2.3 Komnbrotepnas apudmernka 7 1
Hroro mo pazueny 40
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMbI 8 2
3.3 YucaeHHbIe METObI 3
3.4 AnTopuTMBI 00pabOTKH CUMBOJIBHBIX




JTAHHBIX

3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UnopMaumoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 25
4.2 AHan3 TaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATUKH
WNndopmanus n nuapopmaioHHse
1.1 dopwan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazmeny 18
Pa3znen 2. AnropuT™MbI 1 IPOrPpaMMHUPOBAHUE
2.1 DNeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
POTPaMMHUPOBAHUS
Hroro no paszneny 50
Pazgen 3. UndopmManmoHHbIe TEXHOJIOTUH
31 KomnbsroTepHo-maremaTuueckoe 3 9
' MOJIETTMPOBAHKE
3.2 ba3n1 manHbBIX 10
3.3 Be06-caiitsr 14
3.4 KomnbsrotepHas rpadpuka 3.5
35 3D-monenupoBanue 3
Wroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

36.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipaxkruieckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypenI
TpeboBanust TeXHUKU OE€30IIACHOCTH U
1 TMTUEHbI U paboTe ¢ KOMITBIOTEPaMU U 1
JAPYTUMH KOMIIOHEHTaMHU [IU(PPOBOTro
OKpPY>KECHHUS
5 [TpuHIUIBI paOOTHl KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMEH JaHHBIMU C ITIOMOIIBIO IIIVH. 1
KoHTposuieps! BHEIIHUX yCTPOICTB
4 ABTOMaTHYECKOE BBIIIOJIHEHNE IPOIPaMMBI 1
IIPOLIECCOPOM
OneparuBHas, IOCTOSTHHAS U
5 JOJITOBpEMEHHAs aMATb. KoHTposepbl 1
BHEIHUX yCTPOHCTB. IIpsamoit noctym k
aMsATH
6 CoBpeMEHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOTUU
[IporpamMmmMHoe obecrieueHue
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM H 1
MOOUJIBHBIX YCTPOMNCTB
8 CucteMHOe ITporpaMMHOE obecrieueHue. 1

OnepanoHHbIE CUCTEMBI




Yrunutel. [IpaiiBepsl yCTPOUCTB.

| [TapannensHoe nporpaMMHpOBaHUE

10 WucTannsamnus 1 IenHCTAIUTSIIIS
MPOrPaMMHOTO OOeCTICUeHUs
®daiinoBbie cucTemsl. [IpuHIUTIBI

1 pa3MenieHus 1 UMEeHOBaHUs (ailioB B
nonroBpemeHHoU namsaTH. [llabnons! nms
oTnMcaHus rpymi (aiioB
3akoHOHaTEIBCTBO Poccuiickon

12 denepanuu B 001aCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIHITE TOCTPOCHUS U aIITapaTHBIC

13 KOMITOHEHTHI KOMITbIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Certp UnTepuer

15 Paznenenue IP-cetn Ha monceTH ¢
IIOMOIIBI0 MAaCOK MOJICETEN

16 CereBoe aIMUHUCTPHPOBAHNE
Bunel nestensHocTr B cetn UHTEpHET.

17 Cepsucsl MHTEpHETA. ["'OCy1apcTBEHHBIE
AJIEKTPOHHBIC CEPBHUCHI M YCITYTH

18 WNudopmannonHas 6€30macHOCTb

19 BpenonocHbIe mporpaMmMHOe 00ecIieueHHe
U METO/1bI O0pPBHOBI ¢ HUM

20 [IpakTuueckas pabota 1o Teme
" AHTUBHUPYCHBIE TPOTPAMMBI"

21 Opranu3zaiiys TMYHOTO apXUBa

uHpopmanuu. PesepBHoe KonmupoBaHue.




[TaposibHas 3amuTa apxuBa

22

23

[IudpoBanue 1aHHBIX

Anroput™m mudpoanus RSA.
Creranorpadust

24

25

26

27

28

[IpakTuyeckas pabora o Teme
"udpoBanue qaHHbIX"

WNudopmanius, 1aHHbIE ¥ 3HAHUS.
HNudopmaiinoHHbie Iporeccsl B IpUpo/ie,
TEXHHUKE U 00I11eCTBE

HenpepriBHbBIE U TUCKPETHBIE BETUUUHBI U
curHaibl. Heo0XoaumMocTh JUCKpeTU3auu
uH(popMaLn, TpeJHa3HAYCHHOM 15
XpaHEeHUs, epeadu 1 00paboTKH B
U(POBBIX cUCTEMAX

JIBonuHO€E KogupoBaHue. PaBHOMepHBIE 1
HEpaBHOMEpPHBIE KOABI. /lekoaupoBanue
COOOIIeHNH, 3aMCAaHHBIX C TTOMOIIBIO
HEPaBHOMEPHBIX KOJOB

Ycnosue @ano. IloctpoeHrne 0AHO3HAYHO

JEKOJUPYEMBIX KOJIOB C IOMOIIBIO JIepPEBa.
I'pad An. A. MapkoBa

29

Enunuter n3amepeHust KoamvecTBa
nHpopmanuu. AndaBUTHBIN TOAXOT K
OIIEHKE KOM4ecTBa HH(pOpMaIuu

30

31

CHUCTEMBI CUUCITEHUS

IlepeBon uncen U3 OJHONU CUCTEMBI
CUHCJIEHMS B IPYTYIO

32

,HBOI/I‘IHaSI, BOCBMEpHYHAA U




meCTHAAUaTCpuIHasA CUCTCMbI CUUCIICHUAA,
CBs3b MCXKIY HUMU

33

34

35

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuvIHasA CUCTCMbI CUUCIICHUA,
CBsA3b MCXKIY HUMHU

HBOI/I‘IHaﬂ, BOCBMEpHUYHAsA U
meCTHaAuaTCpuiHasd CUCTCMbI CHHUCIICHUA,
CBs3b MCXKIY HUMHU

ApudmeTrueckue ornepanuu B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

36

TponuHas ypaBHOBEIICHHAs! CUCTEMA
CUMCIICHHS

37
38

Z[BOI/I‘IHO',HGCHTI/I‘IHQJI CHUCTEMA CUUCICHUA

KO,I[I/IpOBaHI/Ie TCKCTOB

39

40

41

42

PactpoBoe koaupoBanue n300pakxeHui

[IpakTuyeckas pabota o Teme
"luckperusanus rpadpuueckon
uHpopmanun"

IIBeToBBIE MOAEIN. BekTopHOE
KoaupoBanue. @opmarsl (Haitnos.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

Komunposanue 3Byka. OnieHka
MH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MIPU 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U PA3PsIIHOCTH
KOJUPOBaHUs

43

[TpakTrueckas paboTa mo Teme




"JluckpeTn3anus 3ByKoBor HHPpOpMauu'

44

45

OcHoOBBI aNreOpbl JOTUKU

Jlornueckue oneparuu. Tabmuibl
HCTUHHOCTHU

46

Jlornueckue Belpaxenus. Jloruueckue
TOXKJECTBA. JI0Ka3aTeNnbCTBO JTOrMYECKHUX

TOXACCTB C IIOMOIIIBIO Ta6JII/IIl HCTUHHOCTHU

47

48

49

[IpakTuueckas pabota 1mo Teme
«[locTpoenue u ananu3 Tadnuil
HCTUHHOCTHU B TaOJIMYHOM IIPOLIECCOPEN»

Jloruueckue OIICpalru U OIICPallvH Hal
MHOXCECTBaAMU
Jlormueckue Oorcpalru U orCcpanu Haj
MHO>KECTBaMH

50

51

3aKoHBI aNTeOphI JIOTHKUA. DKBUBAJICHTHBI

€

npeoOpa3oBaHUs JIOTHUYECKUX BBIPAKCHU I

Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUH

52

Jlornueckue QpyHKIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXHBIX JJOTUYECKUX
(GYHKIUH OT KOJIUYECTBA apTYMEHTOB.
[TonHbIE CUCTEMBI TOTHYECKHUX (DYHKITUI

53

Kanonuueckue Gpopmbl JJOrHuecKux
BbIpakeHU1. COBEPILICHHBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOCHUS 0 TabJIHIIe UCTUHHOCTH

54

Jlormdeckune 3JeMEHTHI B COCTaBe




KOMIIbIOTEpa

55

56

Tpurrep. Cymmarop. MHoropaspsiaHblit
CyMMarop

[TocTpoenue cxem Ha JIOTHYECKUX
3JIeMEHTaX. 3alKch JJOTHIECKOTrO
BBIPQXKEHUS 110 JIOTHYECKON cXxeMe

57

MI/IKpOCXGMBI U TEXHOJIOT'HUA UX
IIpOU3BOJACTBA

58

[IpencraBienue LenblX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHn4eHHOCTh AUana3oHa
qycesl IpYU OTPaHUYEHUU KOJIMYECTBA
pa3psaoB. [lepenonnenue pa3psagHoit
CEeTKH

59

be33HakoBbIE U 3HAKOBBIC JTAHHBIE.
3HaKOBBIN OUT. JIBOMYHBIIA
JIOTIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX
qucell

60

61

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlormueckuii, apupmeTnueckuii u
LUUKINYECKUI CIBUTH

[u¢ppoBanue ¢ TOMOIILI0 TOOUTOBON
onepauuu «uckinovaromee UM

62

Hpe)ICTaBJ'IeHI/Ie " XpaHCHHUE B IMaMATHU
KOMIIBIOTECPA BCIICCTBCHHBIX YUCCIT

63

BrinosiHenue onepanuii ¢ BEIECTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK TpH
BBEIYMCIICHUSIX

64

[IpakTuyeckas padora no teme «M3ydeHue




nopa3pAAHOro MalliMHHOI'O NPCACTABJICHUA
OEJIbIX U BEHICCTBCHHBIX YHUCEII»

65 AHanu3 anropuTMoB 1
Dransl pelieHus 3aa4 Ha KOMIIbIOTEpE.

66 HNHcTpyMeHTaNbHBIE CPEACTBA: 1
TPAHCIATOP, OTIAAAUUK, TPOPUITUPOBILIUK
Cpena nporpammupoBanus. KoMmmumsims

67 Y MHTEPIIPEeTaLUs IPOrPaMM. 1
Buptyanbsabie mammnbl. IHTErpupoBaHHast
cpena pa3paboTku

68 MeToabl OTJIAAKH IPOrpamMM 1

69 Tunsl nepeMeHHBIX B 3bIKE 1
MIPOrPaMMHUPOBAHHUS

70 OO6paboTka 1eJbIX Yncent 1

71 O6paboTka BeIEeCTBEHHBIX YUCET 1

72 CriyuaiiHble U IICEBIOCITYYaliHbIE YNCIIA 1

73 Berpnenus. CnoxHble yCI0BHUS 1

74 [{uknsl ¢ ycnmoBueM 1
[{MKITBI 110 IEpEMEHHOM.

75 B3anMo3amMeHs1eMOCTh pa3IMUHbIX BUIOB 1
IIUKIIOB

76 O6paboTka HaTypaTbHBIX YHUCET C 1
HCIOJIb30BaHUEM ITUKJIOB
HaxoxneHne BceX mpOCThIX YHCEN B

77 3aJJaHHOM nuarma3oHe [IpakTiueckas 1 05

pabota o Teme «Pemienne 3agad METOIOM
nepedopar»




78

WNHBapuaHT nukia

79 JIOKyMEHTHUpOBaHUE NPOTrpamMm

80 O06paboTKa TaHHBIX, XPAHSIIHUXCS B
(aiimax

81 PazOuenue 3agaun Ha OA3a/1a4H
Vcnonb30BaHue cTaHAapTHOM OMOIHOTEKH

82 s3bIKa IporpaMmupoBanust. [logkirouenue
OMOIMOTEK MOAPOTPAMM CTOPOHHHUX
IIPOU3BOUTENIEH

83 [Toanporpammsl (Tpoueaypsl U (YHKITUHN)

84 [Tomnporpammel (iponeypsl ¥ (pyHKITIH)

85 [IpakTuueckas padbota 1o Teme
"PazpaboTka moamnporpamm"
Pexypcus. PekypcuBHble 00BEKTHI

86 (ppakransr). PexypcruBHBIE POIIETYPHI U
¢bynkuuu. Mcnons3oBaHue cTeka Jis
OpTaHU3aIH PEKYPCUBHBIX BBI30BOB

87 [IpakTuyeckas paborta o Teme
"PexypcuBHBIE IOAITPOrPaMMBI"

88 MoaynpHBIN OIPUHIMI IOCTPOCHUS
porpamMm

89 YucieHHble METOIBI

90 [IpakTuueckas pabota 1o Teme
«YucneHHoe pelieHne ypaBHeHU

01 Hcnonb3oBaHnne AUCKPETU3ALNH B
BBIUMCIIUTENBHBIX 3a/1a4ax

92 [IpakTuyeckas pabora o Teme




«[TpubmmxEHHOE BHIYMCIICHUE ITTHH
KPUBBIX U IUIOLIAAEH GUTyp»

93 [TpakTuyeckas padora no Teme «Ilonck

MakcuMyMma (MUHUMYMa) (QyHKIIHN

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
94 AJTOpUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: MOJCYET KOJUYECTBA MOSIBICHUN

CHMBOJIa B CTPOKE

Anroput™bl 00pabOTKH CUMBOJIBHBIX
95 CTPOK: pa30MeHUE CTPOKH Ha CJIOBa 1O
pOoOETHHBIM CUMBOJIAM

AJTOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: IIOMCK IOJICTPOKU BHYTPH JTaHHOMH

96
CTPOKHU; 3daMCHA HAUJICHHOU ITOJACTPOKHU HA

JIPYTYI0 CTPOKY

[IpakTuueckas pabota 1o Teme
97 "O06paboTKa CTPOK C UCTIOJIH30BAHUEM
GyHKUIMN cTaHAApTHON OMOIMOTEKH SI3bIKA

IIPOrpaMMUpOBaHUA"

98 I'eneparus ciioB B 3aaHHOM ayipaBuTe

MaccuBbl U IOCJIEJOBATENBHOCTH YHCEIL.
99 [IpakTuyeckas pabora o Teme
"3anonHenue Maccupa'

100 O06001IEHHbIE XapaKTePUCTUKH MAacCHBa

JIMHEWHBIN MOMCK 3aIaHHOT0 3HAUCHHUS B

101 Maccuse. [IpakTudeckas paboTa o Teme
"JIMHENHEIN IIOUCK 3aJaHHOI0 3HAUYEHUS B

maccuse"




[IpakTuyeckas padora no Teme "[lonck

102 MHUHHMAJIBHOTO (MaKCUMaIbHOTO) 1 1
3JIEMEHTA B YMCIIOBOM MaccuBe"
CopTupoBKa 0JJHOMEPHOTO MacCHBA.

103 [IpocTeie METOIBI COPTHPOBKH. 1 05
[Ipaktuyeckas padora no Teme "[IpocTeie '
METO/Ibl COPTUPOBKH MaccuBa"
CoptupoBka ciusiHueM. beictpas

104 COPTUPOBKA MaccuBa (aJIrOpUTM 1 05
QuickSort). ITpakTuueckas pabora 1o Teme '
"BeicTpas copTupoBka Maccupa”
JIBOMYHBIH [TOMCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTnueckas pabora 1mo reme 1 0.5
" JIBOMYHBII MTOUCK"

106 JIByMepHbIE MacCHUBbI (MaTpPHUIbI) 1

107 Anroput™bl 06pabOTKH MaTpHIL 1

108 Pemrenne 3aau aHanmm3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO Ipolieccopa 1

110 KomnbrorepHas BépcTka Tekcra 1
[IpakTruyeckas padora no Teme "Bépcrka

111 JIOKYMEHTOB C MaTeMaTUYECKUMHU 1 1
dbopmynamu”

112 WNHCcTpyMEHTBI peLIeH3UPOBaHU 1

113 [IpakTuueckas pabota 1o Teme 1 1
"MHOrocTpaHu4YHbIE JOKYMEHTHI"

114 Oo6naunbie cepBuchl. KosekTuBHas 1 05

pabota ¢ mokymeHntamu. [IpakTuueckas




pabora no Teme "KomnextuBHas padota ¢
JIOKyMEeHTaMu"

115
116

Amnanus JaHHBbIX. Bonpmme JaHHBIC

MarunaHoe oOydeHue

117

AHaJIN3 JAHHBIX C MOMOIIBIO AIEKTPOHHBIX
TabJInIL

118

119

120

121

[IpakTrueckas pabota o Teme "AHanus
JAHHBIX C TTIOMOIIBIO AJIEKTPOHHBIX
Tadymi"

[Toctpoenue rpadukoB QPyHKIUH.
IIpakTruyeckas pabora no Teme
"HarmisiiHoe mpecTaBieHue pe3ynbTaToB
CTaTUCTHYECKOW 00paOOTKM JAHHBIX B
BU/JIE IMarpaMM CpeJICTBaMU peIaKkTopa
ANEKTPOHHBIX Tabnui"

Jlunun Tpenna. [Ipaktuueckas padota o
teme "[logbOop nuHUM TpeHa,
MIPOrHO3UpOBaHuE"

ITon6op mapamerpa. [IpakTrueckas padbota
1o TeMe "UncineHHoe peleHne ypaBHEHUM
C MOMOIIIBIO 1T0100pa napamerpa’

0.5

0.5

0.5

122

123

OnTumu3anus Kak MOMCK HAUITy4IIero
pELIeHNs B 3a/JaHHBIX YCIOBHSIX.
[IpakTuyeckas padora no Teme "Pemienue
3aJ1a4 ONTUMH3ALMHU C IOMOIIBIO
AJIEKTPOHHBIX TabHI"

PesepBHOE Bpems

0.5

124

PesepBHOE Bpems




125 PesepBHOe Bpems 1
126 PesepBHOe Bpems 1
127 PezepBHOE Bpemst 1
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 PezepBHOE Bpemst 1
135 PezepBHOE Bpemst 1
136 PesepBHOE BpeMms 1
OBLIEE KOJIMYECTBO YACOB 1O 136 915

[MPOT'PAMME




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f1[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
1 KonnyecTBo nHpOpMaLIHH 1
ANTOPUTMBI CXKATHS TAHHBIX 1
3 AnroputMm Xaddmana 1
[IpakTuueckas pabora no teme "Cxkatue
4 JAQHHBIX C TIOMOIIBIO AITOPUTMA 1 1
Xapdpmana"
5) Anroputm LZW 1
AJTOPUTMBI CKATHS TaHHBIX C TIOTEPSIMH.
6 [IpakTuyeckas padora no Teme "CixaTtue 1 05
JTaHHBIX ¢ ToTepsMu (anroputmel JPEG, '
MP3)"
CkopocTb nepenauu JaHHBIX 1
8 [TomMex0oycTOWYNBBIE KOJTBI 1
9 [IpakTuyeckas pabora o Teme 1 1
"ITomexoycTOWYNBBIE KOIBI"
Cuctembl. KOMIOHEHTBI CUCTEMBI U UX
10 B3anmoJeiicteue. CucteMHbIi d(hPexT. 1
VYnpasieHue Kak HTHPOPMalMOHHBIN
npouecc. OOpaTHas CBA3b
11 Mogenu 1 MOJETMpPOBaHKUE 1
12 I'padmr 1




13

Pemenue 3a1a4 ¢ momorsio rpados

14 JHepeBbs

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

16 BBIUIPBILTHOW CTPATErvy B UTPE C MOJIHON
uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOT'O HHTEIIEKTA

18 [IpakTuueckas pabora no teme "Cpeacraa
HCKYCCTBEHHOT'O MHTEIIEKTa"
dopmanuzanust MOHATHS aJrOpUTMA.

19 Mamuna TrroprHra Kak yHuBepcaibHas
MoJieab Beiunciennii. Tezuc Yépua—
Trropunra
[IpakTuueckas pabota 1o Teme

20 "CocTaBieHHe IPOCTOM MPOrpaMMBI JIJIst
MamuHbl Teropunra"

21 Mamuna [locta

22 Hopmanbhbie anropugmel MapkoBa
AJTOpUTMUYECKU Hepa3pelInMble 3a/1a4H.

23 3amaya octaHoBa. HeBO3MOKHOCTE
aBTOMATHUYECKOM OTJIAJIKU IPOrpaMMm

24 Cno>XHOCTh BBIYUCICHUN
ITonck mpOCTBIX YUCEI B 33 JaHHOM

25 JIMANa3oHe ¢ TOMOILBIO AJITOPUTMA
«pemeto OparocheHar

26 [TpakTrueckas padota mo teme "llonck

MPOCTHIX YHUCEJI B 3aJJTaHHOM JIHana3oHe"




27

MHoropa3psiiHbI€ LENIbIE YUCIIA, 3aJa41
JUIMHHOM apu(METUKH

28

29

30

31

[IpakTuyeckas pabora o Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT'0Opa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBHI,
O0TOOpaKEeHHMS ). XOII-TaOIUIIBI.
[Toctpoenue andaBUTHO-9ACTOTHOTO
CIIOBapst ISl 3aIaHHOTO TEKCTa

[TpakTrueckas paboTa mo Teme
"[TocTpoenue andaBUTHO-YACTOTHOTO
cioBaps Jyis 3aIaHHOTO TekcTa"

AHam3 TekcTa Ha eCTECTBECHHOM S3BIKE.
Briaenenne nocneaoBaTeIbLHOCTEH 110
mabmnony. PerynspHsie BeIpaxKeHUsI.
YacToTHBIN aHAIU3

32

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM s3bIKe"

33

34

35

Crexku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO

BBIPpAXKCHUSA

Brruucnenue apudmeTnueckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCTPUKCHOMN
dbopme

[IpakTuyeckas pabora o Teme
"Brruncienue apupmMeTun4eckoro
BBIP)XEHUSI, 3aIMCAHHOTO B MTOCTPUKCHOMN

dbopme"

36

Ouepenu. Mcnionb3oBaHue ouepeau st




BPCMCHHOI'O XpaHCHHA JaHHBIX

37

38

39

40

[IpakTryeckas pabora 1o Teme
"UcnonwszoBanue ouepenu"”

HepeBbs. Peanuzanus aepeBa ¢ TOMOIIbIO
CCBUTOYHBIX CTPYKTYD. [[BonuHbBIC
(6unapueie) nepesbs. [locTpoeHue nepesa
JUTS 33JJAaHHOTO apr(PMETHIECKOTO
BBIPKCHUS

[IpakTrueckas paboTa Mo Teme
"Hcnosb3oBaHue AepeBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU1"

PexypcuBHBIE aropuT™Mbl 00X0/1a epeBa.
Vcnonp3oBaHue cTeka U O4epeIu st
o0xoja repena

41

PexypcuBHbIe anropuT™Mbl 00X0/1a AepeBa.
Hcnonp30BaHue CTEKA U OUSPEIN JUISI
o0xoja repena

42

AnroputMmsl Ha rpadax. [Toctpoenue
MHUHHMAaJILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOpPUEHTUPOBAHHOTO rpada

43

44

O6xon rpada B rmyouny. O6xox rpada B
HIUPUHY

KonuyecTBo pa3nuyHbIX MyTel MeX1y
BEpLIMHAMU OPUEHTHPOBAHHOTO
aIMKJINYecKoro rpada

45

Aunroput™m JIeHKCTpBI.




46

[IpakTuyeckas pabora o Teme
"Beruncienue JiIMHbI KpaTyauilero myTa
MEXy BeplIiiHaMHu rpada (aIroputm
Heitkerpsn)"

47

Anropurm ®noiiga—Yopiamuia

48

49

50

3azayu, permaeMple ¢ IOMOLIBIO
JUHAMHAYECKOI0 IPOTPaMMHUPOBAHUS:
BBIUHCJICHHE PEKYPCUBHBIX (PyHKLUI

[IpakTuyeckas pabora no Teme
"BoruricnieHue peKypcUBHBIX (PYHKIIMN C
MIOMOILBIO JMHAMUYECKOTO
IIporpaMMUpoBaHus"

321,[[8.‘{1/1, peumacMbI€ € ITIOMOIIbIO
AXMHAMHUYECKOI'O ITPpOTrpaMMHUPOBAHU:
MOACYET KOJIMYECTBA BApHUAHTOB

o1

[TpakTuueckas padota o teme "llomcuér
KOJIMYECTBA BAPHAHTOB C IIOMOIIBIO
JUHAMHYECKOTO IporpaMMUpoBaHus"

52

3aiauu, pemraeMbple ¢ TOMOIIBIO
AMHAMHUYCCKOI'0 IMMporpaMMHUpOBaHHs:
3a1a4y OIITUMHU3aInu

53

54

[lonsiTue o mapagurmax
nporpammupoBanus. O030p S3BIKOB
MIPOTPaMMHUPOBAHUS

[Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
IPOrpaMMUPOBAHUHI

55

O0BexThI U Ki1acchl. CBOMCTBA U METOIbI
00BEKTOB




56

OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

[IpakTuyeckas pabora o Teme

o7 "Hcnonp30BaHne TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3paboTka mporpaMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO TTOIX0/a
[IpakTuueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPaMMBbI C UCTIOJIb30BAHHEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckas padota rno

60 teme "Pa3paboTka Kiracca, HCIOIb3YIOIIETO 0.5
HMHKaNCyJsuo"

61 Hacnenosanwue. [lomumopdusm

62 [IpakTuyeckas pabora o Teme 1
"Pa3zpaboTka nepapxuu kiaccon”
Cpenpl ObICTPOIl pa3pabOTKU MPOrPaMM.

63 [TpoexTpoBanue nHTEpPEiica
M0JIb30BATENS

64 [IpoextupoBanue nutepdeiica
TTOJTE30BATEIS

65 Vcrnionb30BaHuE TOTOBBIX YIIPABIIIEMBIX
3JIEMEHTOB JIJIs TIOCTPOEHUs MHTepdetica
[IpakTuueckas pabota 1o Teme

66 "Pa3zpaboTka mporpamMmsl ¢ rpad)u4ecKuM 1
uHTepdeiicom"

67 N3ydenue BTOpoOro A3bika
POTrPaMMHUPOBAHUS

68 W3yuenue BTOpoOro si3bIka




IIPOrpaMMHUPOBAHUS

69

70

OTansl KOMIIBIOTEPHO-MATEMATHYECKOI'O
MOZACIIMPOBAHUA
HI/ICKpCTI/ISaLII/IH IIpru MaT€MaTUICCKOM

MOJICIIMPOBAHUU HETIPEPHIBHBIX TIPOIIECCOB.
MopenupoBaHue JBHKESHUS

71

[IpakTuueckas pabota 1o Teme
"MonenupoBanue ABUKEHUS"

72

73

74

75

MonenrpoBaHue OMOJIOTUYECKUX CUCTEM.
[IpakTuueckas pabota 1o Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

MaremaTudecKkue MOJIEIN B DKOHOMUKE.
BrruucnurensHble S5KCIEPUMEHTHI C
MOJIEISIMH

BepositHocTHbIe MOnienu. [IpakTuyeckas
pabota mo Teme "HMmutanronHoe
MOJIETTMPOBAHUE C TOMOIIBI0 METO1A
Moure-Kapno"

KomnbrotepHoe MoienpoBaHUe CUCTEM
yIIpaBJICHUS

0.5

0.5

76
77

O6paboTka pe3ynbTaTOB KCIIEPUMEHTA

TabnuuHble (pensinoHHbIe) 0a3bl TaHHBIX

78

[Touck, copTupoBKa U GUIbTpaLHs
JaHHBIX. 3aMpOChl Ha BBIOOPKY JTaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucsemsie
I10JIS B 3aIpocax

79

[TpakTrueckas padota mo Teme "Pabora ¢
roToBoi 0a3oi Ja”HHBIX"




MHuororabiauyubie 0a3bl JaHHBIX. TUIIBI

80 CBs3e Mex 1y TabiumamMu. Baemuauit
kitou. LlenocTHOCTh 0a3bl JaHHBIX
[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIUYHOM 6a3bI
IaHHBIX"

82 3anpocsl K MHOTOTa0IMYHBIM 0a3aM
TAHHBIX

83 [IpakTuueckas pabota o Teme "3anpocsl K
MHOTOTa0INYHON 0a3e maHHBIX"

84 S3bIk ynipaBnenus qauasiMu SQL
[IpakTuueckas pabota 1mo Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIBIO SA3bIKA
sQL”

86 Hepenstmonnsie 6a3bl JaHHBIX.
DKCTepTHbIE CUCTEMBI

87 WNHuTepHeT-npuioxxenus
ITonsiTHE O CEpBEPHON U KIUEHTCKON

88 JacTsax caiita. TeXHOIOTHS «KITHUSHT —
cepBep», € JJOCTOMHCTBA U HETIOCTATKU

89 OcHoBgsl s13p1ka HTML

90 [IpakTuueckas pabora no teme "Coznanue
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHoBbl s1361ka HTML

92 OcHoBgsl s13p1ka HTML

93 [TpakTrueckas padota o teme "Co3nanue

BeO-CTPaHUIIBI, BKIIOYAIOIEH




MYJIbTUMEINIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUCO)"

9 OcHoBbI KackaaubIx Tadaui cruiei (CSS)
IIpakTruyeckas pabora o Teme

95 "OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO 1
KaCKaIHBIX Ta0muI cTriiei"

96 Cuenapuu Ha si3b1ke JavaScript

97 Cuenapumn Ha si3p1Kke JavaScript

98 ®opmbl Ha BeO-CTpaHUILIE

99 [IpakTuueckas padbora no teme "O6paboTka 1
TaHHBIX Gpopm"

100 Pasmemenne Be6-caiiToB. Yciayra
XOCTHHTA. 3arpy3ka (aitioB Ha calT
Kanpuposanue. McnpaBnenue

101 nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObeciBeunBaHNe LBETHBIX U300pakeHUI
BBoa n3o0pakeHuit ¢ HCOIB30BaHUEM

102 Pa3IUYHBIX HUPPOBBIX YCTPOUCTB. 0.5
[IpakTruyeckas padora no Teme "O6paboTKa '
¢ poBsIx GoTtorpaduit”
Perymb. Pabota ¢ obnactsimu. @uiabTpsl.

103 [IpakTuyeckas padora no Teme "Perymib 0.5
¢ poBeIx GoTtorpaguit”
MHorocnoitasle n3o0paxxkenus. TekcToBbie

104 cnou. Macka cnosi. Kananel. Coxpanenue
BBLIEIIEHHOH o0acTh

105 [IpakTuyeckas pabora o Teme 1




"MHorocoiabie n300paxxeHus"

[ToaroroBka uiTrOCTpaIuii A BeO-calTOB.

106 [IpakTuyeckas pabora o Teme 1 0.5
" AHUMHpOBaHHBIC N300paKeHUs"

107 Bekropnas rpaduka. Bekropuzamus 1
pacTpoBBIX N300pakeHU

108 [IpakTuueckas pabora no teme "BexkTopHas 1 1
rpaduka"

109 [TpUHIUTIBI TOCTPOCHUS M PEIAKTUPOBAHHS 1
TPEXMEPHBIX MOJEIEN

110 [IpakTuueckas pabora no teme "Coznanue 1 1
MPOCTBIX TPEXMEPHBIX MOAeeH"

111 Cerounsie Moenu. Marepuasl 1

112 HpaKTI/I:'IeCKa}I pabota no Teme "CeTouHbIe 1 1
MOJIETH

113 MonenpoBaHue HCTOYHUKOB OCBEIICHHUS. 1
Kamepsl

114 iiz(;:pq;::?s{ pabota no Teme 1 1

115 AnnutuBHbIe TexHONOTUHU (3D-nipUHTEpHI) 1

116 [ToHATHE O BUPTYaIbHOH pealbHOCTH U 1
JIOTIOJTHEHHOM peaJIbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHoe Bpems 1

119 PesepBHOE Bpems 1

120 PezepBHOE Bpemst 1

121 PesepBHoe Bpems 1




122 PesepBHoe Bpems 1
123 PesepBHOe Bpems 1
124 PezepBHOE Bpemst 1
125 PesepBHOE Bpems 1
126 PeszepBHOE Bpemst 1
127 PesepBHoe Bpems 1
128 PesepBHOe Bpems 1
129 PezepBHOE Bpemst 1
130 PesepBHOE Bpems 1
131 PezepBHOE Bpemst 1
132 PezepBHOE Bpems 1
133 PesepBHOE BpeMs 1
134 PesepBHOE Bpems 1
135 PesepBHOE BpeMms 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I1O 136 36.5

[MPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Undopmaruka (B 2 yactsax), 11 kmacc/ [omsxos K.1O., Epemun E.A., O06mecTBo ¢
orpannyeHHO# oTBeTcTBeHHOCThIO « BUHOM. JlaGopaTopust 3HaHui»; AKIIHOHEpHOE
obuiectBo «M3narenscTBO «lIpocBemnienue»

* Uadopmaruka (B 2 yactsx), 10 knacc/ [omsaxor K.1O., Epemun E.A., OGmiecTBo ¢
orpannyeHHO# oTBeTcTBeHHOCThI0O « BUHOM. JlaGopaTopust 3HaHui»; AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBemnieHue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






