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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo unHpopMmaTHke (YyriIyONEHHBI YpPOBEHb) Ha YPOBHE CPEIHEr0 OOILIEero
oOpa3oBaHusl pa3paboTaHa HAa OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTebHON TPOrpaMMBbI cpeaHero odiero oopasoanusi, npeacrabieHHbix B ®I'OC COO,
a Taoke (penepanpHOM paboyeil MporpaMMbl BOCIIUTAHUS.

[Tporpamma o uHpopMaTHKe AaET MPEACTABICHUE O LESIX, OOIIEH CTpaTerui 00y4YeHus,
BOCIIMTAHUS U Pa3BUTHs OOydYaIOIMIUXCS cpencTBaMu ydeOHoro mpeamera «MuadopmaTika» Ha
yrayOn€HHOM  ypOBHE,  yCTaHaBIMBaeT  oOs3aTellbHOE  NPEIMETHOE  COJAepIKaHUe,
IpelycMaTpuBaeT €ro CTPYKTypUpOBaHHWE IO pasfesiaM U TeMaM Kypca, OIpeaenseT
pacripesiesieHie ero mo kjiaccam (rojam M3ydeHHs ), AaéT MPUMEPHOE pacipeesieHue YIeOHbIX
4acoB M0 TEMATUYECKUM pa3jielaM Kypca U peKOMEHAYEMYIO (IPUMEPHYIO) IIOCIEA0BATENBHOCTh
UX HM3y4eHUs C Y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKU Y4eOHOTrO
polecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuXxcsl.

[IporpaMmMa 10 uH(pOpPMAaTUKE ONpeAeNseT KOJIWYECTBEHHbIE M  KaueCTBEHHbBIE
XapaKTEepUCTUKU Y4YEeOHOro marepuana Juisl KaXJIoro roja HU3y4€HHs, B TOM 4YHCIE s
COJIEP)KAaTENIbHOTO HAMOJHEHHUS] PAa3sHOrO0 BUIA KOHTPOJs (TPOMEXYTOYHOW —aTTecTaluu
00y4aromuxcsi, BCEPOCCUNUCKUX MPOBEPOUYHBIX paboT, rOCYAapCTBEHHOW UTOTOBOM aTTECTAIIHH).
[IporpamMa 1o wH(pOpPMATHKE SBISETCS OCHOBOW MJISi COCTABICHHS ABTOPCKUX Yy4YeOHBIX
IpOTpaMM U Y4€OHHKOB, IOYPOYHOTO TUIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaruka B cpeineM o01ieM 00pa3oBaHUU OTPaKAET:

CYIIHOCTh HMH(OPMATUKM KaK HaydyHOH AMCUUIUIMHBI, H3y4alolleil 3aKOHOMEpPHOCTHU
MPOTEKAaHUS M BO3MOXKHOCTH aBTOMAaTHU3allMM HMH(POPMAIMOHHBIX IPOLECCOB B Pa3IUYHBIX
CUCTEMaX;

OCHOBHBIE 00JIaCTU TPHUMEHEHUsS HWH(OPMATUKH, MPEXKIE BCero HHGOPMalUOHHBIC
TEXHOJIOTHH, YIIPaBJICHHE U COLIMATBHYIO cepy;

MEXIUCIUTUTMHAPHBIA XapakTep MHPOPMATUKU U HHHOPMAITUOHHON JeSTEITHHOCTH.

Kypc nndopmatuku s ypoBHs CpeHEro 001ero oopa3oBaHus SBISETCS 3aBEPIIAIOIIUM
ATAOM HEMPEPHIBHON MOJATOTOBKU 00ydJaromuxcs B 001acTu HHGOPMATUKU U WH(GOPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs Ha colepkaHue Kypca HMHGOPMATHKU YpPOBHS
OCHOBHOTO o0O0mHIero o0pa3oBaHMsI M OIBIT TOCTOSHHOIO NPUMEHEHHS WH()OpPMalMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJOTUN, JaET TEOPETUYECKOE OCMBICIEHNEe, WHTEPIPETAIUi0 |
0000111€HHE 3TOTO OTBITA.

Pesynbratel yrnmyOn€HHOro ypoBHS u3ydeHuss ydeOHoro mpenmera «WHpopmarukay
OpUEHTUPOBaHbl Ha TMOJY4YEHHE KOMIIETEHTHOCTEH g Mocieayroulel npodeccruoHalbHON
JeSTEIbHOCTH KaK B paMKax JaHHOM MpeaMETHOI 00JacTH, Tak U B CMEKHBIX C HEW 00JacTsX.
OHu BKITIOYAIOT B ce0s:

OBJIQJICHHE KIIFOUEBBIMH MOHSATUSMU U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS JaHHAs
npeaMeTHas 001acTh, pacrmo3HaBAHUE COOTBETCTBYIOIIMX UM IMPHU3HAKOB U B3aUMOCBSI3EH,
CIOCOOHOCTH JEMOHCTPUPOBATH PA3IUYHBIC MOAXOAbl K H3YUCHUIO SIBIICHUN, XapaKTEPHBIX IS
M3y4aeMou MpeIMeTHON 00IacTH;

YMEHUE pellaThb TUIOBbIE MPAKTUYECKHE U TEOPETHUYECKUE 3aJaud, XapakTepHbIC s
MCIONIb30BaHUsI METOJIOB M HHCTPYMEHTapHs JaHHOW IIpeIMeTHON 00macTu;

HaJU4Me TPEACTABICHUA O JaHHOM NPEIMETHOM O00JacTH KakK IEeJOCTHOW TEOpUH
(COBOKYITHOCTH TEOPHUIA), OCHOBHBIX CBS3SIX CO CMEXKHBIMH 00JIaCTIMHU 3HAHHH.



B pamkax yrnyOméHHOro  ypoBHS — HM3ydeHHUs HWH(POpMATHKH  0OecreunBacTCs
IeJIeHaNpaBJIeHHas MOATOTOBKA 00YYAIOIMXCsl K MPOJOJDKEHUIO 00pa30BaHusl B OpraHU3aIMIX
npoeCCHOHATBHOTO 00pa30BaHUA IO CIEHUAIBHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C
IU(PPOBBIMU  TEXHOJOTMSAMHM, TAaKUM Kak @pOrpaMMHas MHXKEHepus, HH(OpMaIMOHHAs
0e3011acCHOCTb, HMH(OPMAIMOHHBIE CHCTEMbl U TEXHOJIOTMH, MOOMJIBHBIE CHCTEMBl U CETH,
0oJbIIME JAaHHBIE U MAIIMHHOE OOy4YeHUE, POMBILIUICHHBIM UHTEPHET BEIEH, UCKYCCTBEHHBII
MHTEJUICKT, TEXHOJOTUM OeCHpOBOJHON CBSI3M, POOOTOTEXHMKA, KBAHTOBBIC TEXHOJOTHH,
CHCTEMBI PACIPENEIEHHOIO peecTpa, TEXHOJIOTMU BUPTYAIbHOM U JOMOIHEHHON peanbHOCTEN.

OcHoBHas 11enb n3ydeHus yueOHoro npeamera «MupopmaTtuka» Ha yriry0ja€HHOM ypoBHE
cpeaHero odmero oOpa3oBaHHMs — oOOecleyeHue AaTbHEHWIero pa3BUTUS HWH(GOPMAIMOHHBIX
KOMIIETEHIIMH O0O0YyYaromerocs, ero TOTOBHOCTM K HM3HH B YCIOBHSX pa3BUBAIOIIETOCS
MH(POPMALIMOHHOTO O0IECTBAa U BO3pacTarolle KOHKYPEHIIMH Ha phIHKE Tpyaa. B cBs3u ¢ 3Tum
nzydenue napopmatuku B 10—11 xmaccax 10DKHO 00€CTICUUTS:

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

c(OPMHPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMHUUECKOTO MBIIIUICHUS;

c(OpPMHPOBAHHOCTb YMEHUH pa3inyaTh (DaKThl U OLIEHKH, CPAaBHUBATh OLICHOYHBIE BHIBOJIBI,
BUJIETh UX CBSA3b C KPUTEPHUSIMH OLIEHHUBAHUS U CBSI3b KPUTEPHUEB C ONPEICIEHHON CHCTEMOI
[IEHHOCTEH, MPOBEPATH HA JIOCTOBEPHOCTh U 00001aTh HHPOPMAIIHIO;

c(OPMHUPOBAHHOCTb MIPEJCTABICHUN O BIMSHUN UH(OPMALIMOHHBIX TEXHOJIOTUH Ha KU3Hb
YyeJoBeKa B  OOIECTBE, IOHMMAaHME COLUAIBHOTO, 3KOHOMMYECKOIO, IOJUTHYECKOrO,
KyJIbTYPHOTO,  IOPUJWYECKOT0,  IMPUPOAHOIO,  IPrOHOMHYECKOIO,  MEAMIMHCKOIO U
(U3HUOTIOTHUECKOTO KOHTEKCTOB HH()OPMAITHOHHBIX TEXHOJIOTHIA;

HPUHATHE MPABOBBIX M 3TUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJOTUH, OCO3HAHUE
OTBETCTBEHHOCTU JIIOICH, BOBJICYEHHBIX B CO3JaHUE M HUCIOJIb30BAHUE HH(POPMALUOHHBIX
CUCTEM, paclpocTpaHeHHE NH(DOPMALIHH;

CO3JaHME YCJIOBMM Ui pa3BUTHS HAaBBIKOB  Y4eOHOH, MPOEKTHOH, Hay4yHO-
UCCIIEI0BATEIbCKON U TBOPUECKON AEATENbHOCTH, MOTHBALIMU O0YYAIOIIUXCS K CAMOPA3BUTHIO.

B conepxanun yae6Horo npeamera «MHpopmaTHKay BBIIENSIOTCS YEThIPE TEMATHYECKUX
paszzaena.

Paznen «l{u¢gpoBasi rpaMOTHOCTB» MOCBALIEH BONPOCAM YCTPOMCTBA KOMIBIOTEPOB U
JPYTUX 3JEMEHTOB LU(PPOBOrO OKPYXKEHHUS, BKIIOYAs KOMIBIOTEPHBIE CETH, HUCIOIb30BAHUIO
CPEICTB OINEpPAIMOHHOW CHUCTEMbI, paboTe B ceTu VHTepHET M HCMOJIb30BaHUIO WHTEpPHET-
CepBUCOB, HHHOPMAITMOHHON 0€30MaCHOCTH.

Paznen «Teopermyeckue OCHOBbI HMH(OPMATHKH» BKIIOYAaEeT B ceOs MOHATUHHBIN
anmnapar MHGOPMATUKU, BOIPOCH KOJUPOBaHUS MHPOPMALUHU, U3MEPEHUs MH(OPMALMOHHOTO
00BbEMa TaHHBIX, OCHOBBI AJIT€OpbI JIOTUKH M KOMIIBIOTEPHOTO MOJEIINPOBAHMUSL.

Pasnen  «AaroputmMbl W NPOrpaMMHpPOBaHHe»  HANpaBlieH Ha  pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHS, pa3pabOTKy aJIrOpuTMOB M OIEHKY UX CJIOXHOCTH,
(dopMHpOBaHHE HABBIKOB peaM3alliil MpPOrpaMM Ha s3bIKaxX MPOrpPaMMHPOBAHUS BBICOKOTO
YPOBHSI.

Paznen «MHpopManMOHHBbIE TEXHOJOTMM» TIOCBAUNIEH BONPOCAM IMPHUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTUM, PEATU30BAHHBIX B NMPUKJIAJAHBIX MPOTPAMMHBIX MPOAYKTaX U
UHTEpHET-CepBUCaX, B TOM YHCIE B 3aJadyax aHaju3a JaHHBIX, UCIOJIb30BaHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TaOJIMII ISl PEIIeHUs TPUKIIaIHBIX 3a/]1a4.



B npuBenénHom nanee copepxaHuu ydeOHoro mnpeamera «MHpopmaTnkay KypcHBOM
BBIJICJIEHBI JOTIOJIHUTEIbHBIC TEMbI, KOTOPBIE HE BXOASAT B 00s3aTEIbHYIO IPOrpaMMy O0y4YeHHUS,
HO MOTYT OBITh MPEUIOKEHBI AJISl W3YYeHHsS OTIACIbHBIM MOTHBHUPOBAaHHBIM M CIIOCOOHBIM
00yJaronuMcs.

VYriny0néHHbIH ypOBEHb U3y4eHUSI MH(POPMATHUKU PEKOMEHIYETCS JJI TeXHOJIOTHYeCKOro
npoduiis, OPUEHTUPOBAHHOTO HAa WMHXCHEPHYI0 M MH(POPMALMOHHYIO cepbl AEATETbHOCTH.
YranyOnéHHbl ypOBEHb H3yueHHs] WH(OPMATHKH OOECIEYMBACT: MOATOTOBKY OOYdYaroLIMXCS,
OPUEHTUPOBAHHBIX HA CICIIMATILHOCTU B 00J1aCTH HH()POPMALIMOHHBIX TEXHOJIOTHIl U HHKEHEPHbIE
CHEIHMAIbHOCTH, y4YacTHE B MPOEKTHONM M HCCIIENOBATENbCKON N1eATEIbHOCTH, CBSI3aHHOW C
COBPEMEHHBIMU HAIpaBJICHUSMH OTPAcIu HH()OPMAIIMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHH,
HNOJATOTOBKY K YYacCTHIO B OJHMMIIMAJAaX M caade EnWHOro rocymapCcTBEHHOTO HK3aMeHa I10
nHpopmaTuke.

[TocnenoBarenbHOCTh M3Y4YEHHUS TEM B Ipeneiax OJHOro roja oOydeHHs MOXKET ObITh
U3MEHEHA 0 YCMOTPEHHIO YYHMTENsl NpPU TOATOTOBKE paboyeil MporpaMMbl M TOYPOYHOTO
TUTAHUPOBAHHSL.

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).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Hudposasg rpaMOTHOCTH

TpeboBaHMs TEXHUKHU 0€30IIaCHOCTU U TMTUEHBI IPU paboTe ¢ KOMIbIOTEPAMU U JPYTUMHU
KOMIIOHEHTaMH LIU(PPOBOT0 OKPYKEHUS.

[Tpuniuns! paboThl KOMIBIOTEPOB M KOMIIBIOTEPHBIX cHcTeM. Apxutekrypa (pon Heiimana.
ABTOMaTHYECKOE BBIIOJHEHUE IIPOrpaMMbl npoueccopoM. OmepaTuBHas, IOCTOSHHas U
JoAroBpeMeHHas mnamsaTb. OOMEH JaHHBIMH C HOMOIIbIO HHMH. KOHTposuiepsl BHEIIHUX
ycTpoicTB. [Ipsamoii nocTyn K maMsaTH.

OcHOBHBIE TEHJIEHIMU pa3BUTHA KOMIBIOTEpPHbIX TexHosnoruil. IlapamiensHbie
BbIYMCIIeHUs.  MHoromporneccopusie  cuctembl.  CyrnepkoMibioTepbl.  Pacrnpenenénnbie
BBIUUCIIUTENbHbIE CUCTEMBI U 00paboTKa O0JIbIINX AaHHBIX. MOOMIbHBIE HU(DPOBBIE YCTPOICTBA
U HX Ppoidb B KOMMYHUKalUMAX. BcTpoeHHble KOMIBIOTEPBL. MHUKPOKOHTPOJUIEPHI.
Po6orusupoBanHbie NPOM3BOACTBA.

[IporpamMHOe  oOecnedueHHE KOMIBIOTEPOB M KOMIBIOTEPHBIX  CHUCTEM. Buabl
IpOrpaMMHOro obecredeHuss U MX HazHaueHue. OCOOEHHOCTH NPOrpaMMHOI0 oOecredyeHus
MOOWIBHBIX  ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHUCTEMHOE MNpOrpaMMHOE
oOecneuenue. OnepanuoHHbIE cHUCTEMBl. YTHIUTHL JlpaiiBepbl ycTpoicTB. MHcramiauus u
JEUHCTAJUISILMS IPOrPaMMHOI0 00€CIIeUeHHUS.

daiinoBbie cUCTeMbI. [I[pUHIMIIBI pa3MEIIeHUS 1 UMEHOBaHUS (aiiioB B IOJITOBPEMEHHOM
namsty. [1la0n0oHb! A1 onucanus rpynn ¢aios.

[IporpammMHuoe obecnieuenue. JIneH3npoBaHue MPOrpaMMHOTO 00ECTICYCHHS U U(PPOBBIX
pecypcoB. IlpompuerapHoe u cBoOoxHOE IporpaMMHoOe obecrieueHue. Kommepueckoe u
HEKOMMEpPUYECKOE HCIIOJIb30BaHUE IPOrpaMMHOr0 obecreueHuss W LU(POBBIX PECYPCOB.
OTBEeTCTBEHHOCTh, YCTaHABIMBAaeMas 3aKoHoarenbcTBOM Poccuiickoii ®enepanun  3a
HENPaBOMEPHOE UCMOIb30BaHUE MPOrPaMMHOI0 o0ecnieueHus U U(POBHIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUST M allllapaTHble KOMIIOHEHTHI KOMIIBIOTEpPHBIX ceTell. CeTeBble
npotokonbl. Cerb UuTepHeT. Anpecanus B cetn MurepHer. [Iporokoinsl creka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Paznenenne |IP-cetm Ha mojcetw ¢ momomblo  Macok  mojaceredl.  CereBoe
agMuHUCTpUpoBaHue. [lomydeHue MaHHBIX O CETEBBIX HACTpoMKax KommbioTepa. I[IpoBepka
HaJIM4Us CBS3U € y3JIoM ceTu. Onpeenenre MapipyTa JIBUKEHUS TTaKeTOB.

Bunsr nestensHocTH B cetn MurtepHer. CepBuchl MHTepHeta. I'eonH(popmanoHHbIE
cUCTeMBl. ['e0J0KalMOHHBIE CEPBUCHI PEAbHOIO BPEMEHH (Hampumep, JOKalus MOOUIBbHBIX
TeleQOHOB,  ONpeAeNeHHWEe  3arpy’KEHHOCTH  aBTOMAarucrpaiei),  HUHTEpHET-TOProBIIs,
OpoHUpOBaHUE OMIJIETOB U TOCTUHUIL.

["'ocynapcTBEHHBIE 2JIEKTPOHHBIE CEPBUCHI U yCIyrd. ColuanbHbIE CETH — OpPTraHU3alys
KOJIJISKTUBHOTO B3aUMOJICHCTBUS M OOMeHa AaHHbIMU. CeTeBOM ATHUKET: MpaBUjia MOBEIECHUS B
kuOepnpoctpancTBe. [IpoGnema mOMIMHHOCTH monydeHHOM uHpopmanuu. OTKpbITHIE
o0pa3oBaTelibHbIE PECYPCHI.

TexHOreHHbIe 1 PKOHOMHUYECKUE YTPO3bl, CBSI3aHHBIE C UCIIOIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TeXHOJIOTui. O011me mpobaemMsl 3aiuThl HHGOopMauu 1 HHGOpMaIIHOHHON
6e3omacHocT. CpezacTBa 3amuThl MHGOPMALMU B KOMIIbIOTEpAX, KOMIBIOTEPHBIX CETAX W



aBTOMAaTU3UPOBAHHBIX MH(POPMALMOHHBIX cucTreMax. [IpaBoBoe oOecnieueHre HHGOPMAIIIOHHON
0€30MacHOCTH.

[IpenoTBpamieHne HECAHKIMOHUPOBAHHOTO JOCTYMA K JHMYHOW KOH(HIECHIMAIHHON
UHpOpMaLMY, XpaHALIeWcs Ha IEepCOHAJIbHOM KOMIIBIOTEPE, MOOMIIBHBIX YCTPOMCTBax.
BpenonocHoe mnporpammHoe obecriedeHue M cnocoObl OOpbObl ¢ HUM. AHTHUBHUPYCHbBIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopmanuu. PesepsHoe konuposanue. [laponbHas
3allUTa apXuBa.

HIudpoanue nanHbix. CummeTpuuHble U HecumMmeTpuuHble mudpsl. ndpsr npocroit
samensl. [udp Lezaps. Hudp Buwkenepa. Anropurm mudposanus RSA.

Teopernueckne 0ocHOBbI MHPOPMATHKH

WNudopmanus, nanasle u 3HaHusA. MH(OpMaAIMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
oOmiecTse.

HenpepbiBHbIE U JUCKPETHBbIE BEIMUYMHBI U CUrHaibl. HeoOX0auMOCTh AMCKpeTH3aluu
uHpOpMaLny, peTHa3HAYCHHOHN JIs1 XpaHEHHs], Iepeay 1 00padOTKU B IU(PPOBHIX CHCTEMAX.

JBonuHoe koaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE Konbl. JlekonupoBaHue
COOOLIEHNH, 3aIIMCAHHBIX C TMOMOIIbI0 HEpaBHOMEPHbIX KoAoB. Ycioue Pano. Iloctpoenue
OJIHO3HAYHO JEKOJUPYEMbIX KOJOB C IOMOIIBIO JepeBa. EJMHUIBI M3MEpeHus KoIMyecTBa
uHpopManuu. AnpaBUTHBIA MOIX0/ K OIIEHKE KOJINYeCTBA HH(DOpMAIIH.

Cucremsl cuucieHusi. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHCEN B MO3ULMOHHOU
cucreMe cuucienus. CBOICTBa MO3UIMOHHOM 3allUCU 4YMCIIA: KOJMYECTBO LUGpP B 3aIlUCH,
IPU3HAK JEIMMOCTH YHUCJIAa Ha OCHOBaHME CHUCTEMBbl CUMCIEHHA. AJITOPUTM IepeBoja LEJI0ro
ymciia u3 P-nyHOM cUCTEMBI CUMCIIEHUS B IECATHUHYIO. AJITOPUTM IIepeBoAa KOHEUHOU P-nuHoit
IpoOu B AECATUYHYIO. AJTOPUTM MEPEBOAA LEIOTO YUCIIA U3 IECATUIHON CUCTEMBI CUMCIICHHS B
P-nunyto. [lepeBox koHeuHOW aecATHYHOM ApoOu B P-nunyro. JIBomdHas, BOCbMEpUYHAs U
HIECTHAATepUYHasi CUCTEMbl CUMCIICHHUS, CBA3b MEXAYy HUMU. ApudMeTHUecKue onepanuu B
MO3UIMOHHBIX CUCTEMaX cuuciaeHus. TponuHas ypaBHOBELLIEHHAs CUCTEMa CUMclieHus. [[BouyuHo-
JECSITUYHAs CUCTEMA CUUCIICHUSI.

KonupoBanue TtekctoB. KomupoBka ASCIl. OpnoOGaiitHble koaupoBku. CraHmapt
UNICODE. KonupoBka UTF-8. Omnpenenenne uHGOPMAIMOHHOTO 00BEMAa TEKCTOBBIX
COOOLIEHUH.

KoaunpoBanue nzobpaxenuii. Ouenka HHPOPMAIIMOHHOTO 00bEMa rpapuuecKux JaHHBIX
OpU 3aJaHHBIX pa3pelleHud U TIyOMHe KoaupoBaHus LBeTa. L[BeroBble Mojenu. BexTopHoe
koaupoBanue. @opmatel rpaduueckux ainos. TpéxmepHas rpaduka. OpaxranbHas rpaduka.

KomupoBanue 3Byka. OrieHka WH(POpMAIMOHHOTO OO0BEMA 3BYKOBBIX JaHHBIX TMIPHU
3a/laHHBIX 4aCTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUS.

Anrebpa noruku. [loHsTHe BbICKa3bIBaHMs. Bbicka3bpiBaTenbHble (HOpMBI (IPEAMKATBHI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlornueckue omnepauuu. Tabmuipl uctuHHOCTU. Jlornueckue BbIpakeHus. Jlornueckue
TokJecTBa. Jloka3aTenbCTBO JIOTMUECKUX TOXAECTB C TIOMOIIbIO TaOJHI] HMCTUHHOCTH.
Jlornueckue onepanuu 1 ONEPALUU HaJ MHOXKECTBAMH.

3aKkoHBI anreOpbl JOTMKH. DKBUBAJIEHTHBIE MPEOOpPA30BaHMS JIOTHUECKUX BBIPAKECHUH.
Jlornueckuie ypaBHEHUs U CUCTEMBI YPAaBHEHMIA.

Jlornueckue (QyHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTUYECKUX (YHKIUH OT
KOJINYeCTBA apryMeHTOB. [1oyiHbIE CHCTEMBI JIOTHYeCKUX (YHKIUH.

Kanonnyeckue ¢Gopmbl JIOTH4eCKUX BbIpakeHUd. CoBeplIeHHbIE IU3bIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI MX TOCTPOEHHUS MO Ta0JINIIE UCTUHHOCTH.



Jlormyeckue 3neMeHThl B cocTaBe KommbroTepa. Tpurrep. Cymmarop. MHoropaspsiaHblil
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTax I10 3aJaHHOMY JIOTUYECKOMY
BBIPAXEHUIO. 3aIIUCh JIOTUUECKOTO BBIPAXKEHHUSI 110 JIOTHYECKOH CXEME.

[IpencraBnenue NenbIX YUCEN B MaMIATH KOMIIbIOTEpa. OTpaHUYEHHOCTh JUaNa30Ha Ynces
IIpU OTPaHUYECHUM KOJIMYECTBa pa3psanoB. llepenonHeHue pa3psaHoil ceTku. be33HakoBble U
3HAKOBBIC JJAHHBIC. 3HAKOBBIA OUT. JIBOMUYHBIN JOMIOJHUTEIHHBINA KO OTPUIATEIIHHBIX YHCETT.

[ToGuToBbIe NOTMUECKHE omepanuu. Jlormdeckuil, apuMeTHUECKUd W UUKIWYECKUN
casury. [IudpoBanue ¢ momorbo MOOUTOBO ornepaluu «uckovatomee NJINy.

[IpencraBieHne BEIECTBEHHBIX YUCEI B TAMATH KOMITbIOTEpA. 3HAYaIlasl YaCTh U MOPSA0K
yrcia. JlnanazoH 3HaAUYCHHI BeIEeCTBEHHBIX uucel. [Ipo0ieMpl XpaHeHHs! BEIIECTBEHHBIX YHCEl,
CBsI3aHHbBIE C OTPAaHMYEHUEM KOJIMYECTBA pa3psioB. BrinonHeHue onepanuil ¢ BENECTBEHHBIMU
YHCJIaMU, HAKOTJIEHUE OUIMOOK MPH BHIYUCICHUSX.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

OnpeneneHre BO3MOXHBIX PE3yJIbTaTOB padOThl MPOCTEUIINX aJTOPUTMOB YIPABIICHUS
UCIIOJHUTENIIMA UM BBIUMCIUTEIBHBIX aaropuTMoB. OrmpeneneHue HUCXOIHBIX TaHHBIX, MpU
KOTOPBIX QJITOPUTM MOXKET JaTh TPEOYEMbIil pe3ybTar.

Ortanbl pelleHds 3aJad Ha KomibroTepe. MHCTpyMeHTanbHbIE CpeACTBa: TPaHCIATOP,
OTJIaIYMK, TpouarpoBIIMK. KOMIHIAIHS 1 MHTEpIIpEeTais IporpaMM. BupTyansHbie MallluHBL

WuterpupoBanHast cpena pa3paboTku. Meronbl oTIaakud mnporpamm. Mcmonb3oBaHue
TpaccupoBOYHBIX TaOmuil. OTianouHslii BeIBOJ. [lomiaroBoe BhIMOIHEHHE MpOrpaMMbl. Touku
octa”oBa. [IpocMOTp 3HaUEeHHI IEPEMEHHBIX.

S3pik nporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: IEJIOYHUCICHHBIC,
BELIECTBEHHbIE, CUMBOJIbHBIE, JIornueckue. BerBienus. Cnoxuble yciaoBus. L{ukiibl ¢ ycioBuem.
Huknbl o nepeMeHHo#. B3anmMo3aMeHsaeMOCTh pa3IMYHbIX BUJOB LMKIOB. MIHBapHaHT LUKIIA.
CocraBiieHHEe LUKIIA C UCIIOJIb30BAHUEM 3apaHee ONPEAEIEHHOIO NHBAPUAHTA LIUKIIA.

JoxymentupoBanue nporpamm. Mcnosb3oBanue kommeHTapueB. [loaroroBka onucanus
POrpaMMbl U HHCTPYKIUU JJIs1 TIOJIb30BATEIS.

ANropuT™Mbl 00pabOTKM HATYpaJIbHBIX YHCEJ, 3aIMCAHHBIX B MO3UIMOHHBIX CHCTEMAax
CUMCIIEHUs: pa30ueHHe 3alucu 4YMciaa Ha OTHeNbHbIE LUQPbI, HAXOXKAEHHE CYMMbl U
npou3BeieHUs UPp, HAXO0XKIEHNE MAKCUMATbHOW (MUHUMAIBHON) ITUDPHI.

HaxoaeHue Bcex MpocThIX Yncen B 3alaHHOM Jauanas3one. [Ipencrasienue uncia B BUE
Habopa MPOCTHIX COMHOXKUTENEH. ATOPUTM OBICTPOTO BO3BEICHHS B CTETIEHb.

OO6paboTka JaHHBIX, XpaHAKXcs B Qaitnax. TekcToBble U 1BonuHbIe (aiinbl. daitnoBsle
nepemeHHbIe ((aitioBbie ykazarenu). Utenue u3 aitna. 3anuce B daii.

Pa36uenue 3amaun Ha nmomzamauu. [logmporpammel (mporeaypsl U GyHKIHHN). Pexkypcus.
PexypcuBHble 00BbeKkTHl ((hpaxTainsl). PexypcuBHble mporenypsl u ¢yHkuuu. Vcnosabs3zoBaHue
CTEKa JJIs1 OpraHU3alU1 PEKYPCHUBHBIX BBI30BOB.

Hcnonp3oBanne cTaHAapTHOW OMOIMOTEKH S3bIKa MporpamMMupoBaHus. llomxmrodeHue
OMOIMOTEK MOANPOTrpaMM CTOPOHHHUX MPOU3BOJAUTENEH. MOIYIbHBIH NPUHIUI MOCTPOCHUS
IIPOrPaMM.

Yucnennsle MeToAbl. TouHoe W MpUONMKEHHOE pelieHus 3aha4du. YHCIeHHbIE METOMAbI
pellleHus: ypaBHEHUW: MeTon rmepebopa, METOJA IMOJIOBUHHOrO jeneHus. I[IpubnmxénHoe
BBIUMCJIEHHE JJIUH KpUBBbIX. Briuncienue miomaaei ¢Guryp ¢ moMouiplo YHMCIEHHBIX METOJOB
(MeTo MPSIMOYTOJIBHUKOB, MeTOA Tpanenuit). [lonck Makcumyma (MUHMUMYMa) (QYHKIIMHM OJJHOM
NEPEMEHHOI METOI0M IIOJIOBUHHOTO JEJICHUS.



OO0paboTKa CUMBOJIBHBIX JIaHHBIX. BCTpOEHHBIE (QYHKIUU A3bIKA POrPaAMMHUPOBAHUS TS
00pabOTKH CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpaOOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSBICHUH CHMBOJIa B CTpPOKE, pa30MEHHE CTPOKH Ha CIIOBAa MO MPOOETHHBIM
CHUMBOJIaM, IIOUCK MOACTPOKU BHYTPU JIaHHOW CTPOKHM, 3aMEHA HAWICHHOH MTOJICTPOKH Ha IPYTYIO
CTpoKy. ['eHepanus Bcex CJIOB B HEKOTOPOM ali(paBUTE, YJOBIETBOPSIOMIMX 3aJaHHBIM
orpannuenusiM. [Ipeobpa3zoBanue unciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TOCTENOBAaTEIBLHOCTH YHCeN. BbruncieHnne 00OOMIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCUBa WJIM YHUCIOBOH I0OCIIE€AO0BATENbHOCTH (CyMMBI, NPOU3BEIEHUS, CPEIHETO
apu(METHYECKOro, MUHUMAJIBHOIO W MAaKCHUMAaJIbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOIIUX 33/IaHHOMY YCJIOBUIO). JIMHEIHBIN MOMCK 3aJaHHOTO 3HAYEHHUS B MacCHUBE.

CoprupoBka ogHOMEpHOro MaccuBa. IIpocTele METOABI COPTUPOBKM (METOJ Iy3BIPHKA,
METOJ BbIOOpPA, COPTUPOBKa BcTaBkaMu). CopTHpOBKa CiusiHUEM. bpicTpas copTupoBKa MaccuBa
(anroputm QuickSort). /IBOMYHBII MOKMCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHbIE MacCHBBI (MaTpHIlbl). AJTOPUTMBI OOPaOOTKHM JBYMEPHBIX MAaCCHBOB:
3aro0JHEHUE JIBYMEPHOI'O YMCJIOBOIO MaccuBa IO 3a/JlaHHBIM IIpaBUJIaM, IOUCK 3JIEMEHTa B
JIByMEPHOM MAaCCHUBE, BHIYMCIEHUE MAKCUMyMa (MHHMMYMa) U CYMMBbI 3JIEMEHTOB JBYMEPHOI'O
MaccHBa, IEPeCTaHOBKA CTPOK U CTOJIOLIOB IBYMEPHOT'O MacCHBA.

HNHpopManOHHBIE TEXHOJIOTHH

TexcroBeiii mponeccop. PegaktupoBanue u dpopmaruposanue. [Iposepka opdorpadun n
rpammatuky. CpecTBa MOKMCKA U aBTO3aMEHBI B TEKCTOBOM Ipolieccope. Vicnonb3oBanue CTUIIeH.
CTpyKTypHpOBaHHbIE TEKCTOBBbIE NOKyMEHThl. CHOCKH, ornaBieHue. KosnektuBHas pabota c
JNOKyMeHTaMHu. HCTpYMEHTBI PelieH3UPOBaHUS B TEKCTOBBIX Iporieccopax. OOIauHbIe CEPBUCHL.
HenoBass mepenucka. Pedepar. IlpaBuna UWUTUPOBAaHUS WMCTOYHUKOB U odopmiteHuUs
o6ubnmuorpaduueckux ccpuiok. OpopmileHHe CIIUCKA JIMTEPaTypbl. 3HAKOMCTBO ¢ KOMIIBIOTEPHOM
BEpcTKOM TekcTa. TexHuueckue cpeacrtBa BBoja TekcTa. Crenuaau3HpOBaHHBIE CpEACTBA
PEeAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

AHanu3 nanHbiX. OCHOBHBIE 3a/1a4M aHAIKM3a JaHHBIX: IPOTHO3UPOBAHKE, Ki1accuduKarus,
KJIaCTEpU3allks, aHAJIN3 OTKJIOHeHuH. [locienoBaTenbHOCT pelleHrs 3aJad aHalu3a JaHHBIX:
cOOp MEepBUYHBIX JIAHHBIX, OYMCTKA M OLIEHKA KayecTBa JAaHHBIX, BBIOOpP W/WIM MOCTPOEHUE
MOJIeJM, NpeoOpa3oBaHUE [aHHBIX, BU3YyaIM3allUsl JaHHBIX, WHTEPIpPETAlUs pe3yJbTaToB.
[IporpaMMHBIE cpeAcTBa U HHTEPHET-CEPBHUCHI Al OOpaOOTKM M MpEACTaBICHUS JaHHBIX.
Bonbime nanneie. MammnaHoe oOyueHue. MIHTeeKTyanbHbIi aHaIn3 JaHHbIX.

AHau3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX Tabiui. BeluncieHune cymMbl, CpeiHero
apudMeThuecKoro, HauOobplIero (HAUMEHBINEro) 3HA4YEHUs JAuana3oHa. BeuucieHue
KO3 uIMeHTa KOppEeIsUu BYX psloB AaHHbIX. [locTpoeHne cronOyarhiX, JNMHEWYATHIX U
KpyroBeIx auarpamm. [loctpoenue rpadgukos Gpynkuuii. [lonbop nuuum TpeHaa, pemieHue 3aaay
IIPOrHO3UPOBAHUS.

YucneHHOe pelieHne ypaBHEHHH ¢ Mmomollpio moabopa mapamerpa. OnTuMuzanus Kak
MOWCK HAWIydllero pelleHuss B 3aJaHHbIX ycioBusx. lleneBas ¢yHKuMsA, orpaHMYEHUS.
JlokanbHble W TJI00ATBHBIM MHUHMMYMBI 11esIeBOM (yHkuuu. PerneHue 3amad onTHMM3ALUU C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHII.

11 KUIIACC

TeopeTnueckne 0ocHOBbI MHPOPMATHKHU



Teopernueckne MoOAXObl K OLEHKE KOJIMYECTBa HMH(OpPMaluU. 3aKOH aJJUTHUBHOCTH
uHpopmanuu. Popmyna Xapriau. Mapopmanus u BepositHocTs. Popmyna [lleHHOHA.

Anroputmsl cxatus ganueix. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
ANropuTMBI CKaTHsl JAHHBIX C IOTEPSAMH. YMEHbIIEHHE TIJIyOUHbl KOJAMPOBAHUS LBETA.
OcHoBHbIE uaen anroput™MoB cxatust JPEG, MP3.

CKopocTh mepefayn JaHHBIX. 3aBHCUMOCTh BPEMEHHU Iepelayd OT HH(POPMAIMOHHOTO
00bEMa JaHHBIX M XapaKTEPUCTHK KaHama CBs3U. [IpUYMHBI BO3HMKHOBEHHUS OIIMOOK NpHU
nepezaaye AaHHbIX. Kozpl, mo3possrone oOHapyKuBaTh U UCIPABIATh OLIMOKH, BO3HUKAIOIIUE
npu nepenade naHHbIX. PaccrosHue Xsmmuura. Koguposanue ¢ moBTopeHueM OutoB. Koabl
X3MMUHra.

Cuctembl. KommoneHTsl cucteMbl M uX B3aumojeictBue. CucteMHbId 3 QEKT.
VYnpasneHnue kak HHGOpMaMoHHbli npouecc. O6paTHast CBA3b.

Monenu wn  mognenupoBanue. llens  MoxpenupoBanusa.  CoOTBETCTBHE — MOJENHN
MOJIEIUPYEeMOMY OOBEKTY WU MpOoIeccy, Hear MojenupoBanus. Dopmanuzanus TpUKIaIHbIX
3azad.

[IpencraBieHue pe3ynbTaTOB MOJEIMPOBAHUS B BHJE, YIAOOHOM sl BOCHPHUSATHUS
yenoBekoM. ['padudeckoe npencraBieHue JaHHbBIX (CXEMbI, TAOJIHIIBI, TpadUKH).

I'padpr. OcHoBHble TOHATHS. Bumer rpados. Onucanue rpagoB ¢ MOMOIIBIO MaTPHUI
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTU. PelieHue anropuTMuU4ecKux 3ajaad,
CBSI3aHHBIX C aHAJIM30M TpadoB (IIOCTPOEHHE ONTHUMAIBHOIO MYTH MEX1y BepLIMHaMu rpada,
ONpEACICHUE KOJMYECTBA PpA3JIMYHBIX IYTEH MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOIO
AIUKIIMYeCKOro rpada).

Hepesws. bunapuoe nepeso. JlepeBbs nmoucka. CriocoObl 00xoaa aepesa. [Ipeacrasienue
apu(MeTHUECKUX BbIpRXEHUH B BHJE JepeBa. J[MCKpeTHble UIPhl ABYX WIPOKOB C IOJIHOH
uHpopmanueil. [loctpoenne nepeBa mnepebopa BapHAHTOB, ONMCAHUE CTPATETHU UIPbl B
TabIMaHOM (hopMe. BEIMTPHINIHBIE U TPOUTPHIIIHBIC TTO3UIUH. BEIMTPHIIIHBIE CTPATETHH.

CpenctBa uCKycCTBEHHOr0 HHTeIIeKTa. CepBHUCH MAILIMHHOTO IIEPEBO/A U PaCIIO3HABAHUS
ycTHOM peun. KornuTtuBHbIe cepBUCH. MneHTH)HMKAIMS 1 TOUCK N300pa’keHU, pacrio3HaBaHUE
mun. CamooOydvaromuecst cUcTeMbl. VICKyCCTBEHHBIH HHTEIUIEKT B KOMIIBIOTEPHBIX MIPax.
Hcnonp30BaHrEe METO/I0B HCKYCCTBEHHOTO MHTEIJIEKTa B 00yJaroux cucreMax. Mcnons3oBanue
METOJIOB HMCKYCCTBEHHOTO HHTEIUIEKTa B pobOoToTexHuke. MHTepHeT Bemiel. IlepcnexkTuBbl
pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYaJIbHBIX cucTeM. HelipoHHble ceTn.

AJITOPUTMBI H IPOTPaMMHPOBAHHE

dopmanusanus NOHATHS anroputMa. MammHa ThrOpyHIra Kak yHHMBEPCAJIBbHAs MOJEINb
Bblunciennil. Tezuc Yépua—Twropunra.

OrneHka CIOXHOCTH BBIYMCICHUN. BpeMs paboTel U 00BEM HCIONB3yeMON HaMsTH, UX
3aBUCUMOCTh OT pa3Mepa HUCXOJAHBIX JaHHbIX. OIEHKa AaCHUMITOTHYECKON CIOXKHOCTU
AITOPUTMOB. AJTOPUTMBI OJUHOMMAIBHOU cioxHOcTU. IlepebopHbie anroputmel. [Ipumepst
Pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOM 3a7au, KOTOPbIE UMEIOT Pa3INYHYIO CIOKHOCTb.

[Tock TpPOCTBIX YMCEN B 3aJaHHOM JMAaNa30HE C IOMOILBIO AJIrOPUTMA «PELIETO
Oparocdenar.

MHoropa3psigHbIe [eble Ynucia, 3aa49u JTUHHON apupMeTHKH.

CrnoBapu (acconmuaTHBHBIE MAacCHBBL, OTOOpaxeHus). Xoami-tadbmuusl. [loctpoenue
aJ1(haBUTHO-4AaCTOTHOTO CJIOBAps JJIsl 3a/IaHHOTO TEKCTa.

Creku. AHanu3 NMpaBUIBHOCTH CKOOOYHOTO BbIpakeHus. Boruncienue apupmMeTnyeckoro
BBIPKEHMSI, 3aITMCAHHOTO B TOCTHUKCHOU opme.



Ouepenu. Mcnons3oBanue odepeau 1Jisi BPpEMEHHOTO XPAaHEHUs JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MUHHUMAaIbHOIO OCTOBHOTO JEpeBa B3BELICHHOTO
CBSI3HOTO HEOpHEHTHpOBaHHOro Tpada. KoiamuecTBO pa3iMYHBIX IMyTeHd MEXIy BEpLUIMHAMHU
OPUEHTUPOBAHHOTO allUKINYeckoro rpada. Anroputm J{elKCTpsl.

JepeBbsi. Peanuzaius nepeBa ¢ MOMOIIBIO CCHIIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHEIE)
nepeBbsi. IlocTpoenue nepeBa Ui 3aJaHHOTO apU(pMETUUYECKOTO BBIPAXKEHUs. PeKypcHuBHBIE
alnropuTMel 00xona Aepesa. Mcnonbs3oBanue creka U ouepenu 4 00xoa Aepesa.

JluHamMuueckoe MNpOrpaMMHUpPOBAaHME KakK METOJ pEHIeHUs 3aJad C COXPAHEHHEM
MPOMEXKYTOUHBIX  PE3yJbTATOB.  3aJayd, pellaeMble C MOMOLIBID  JUHAMHUYECKOIO
POTPAaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIMH, MOACUET KOJIMYECTBA BAapPHUAHTOB,
3a/1a4i ONTUMHU3ALIH.

[Tousitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM MporpaMMupoBaHu. OOBEKTHI U KIIACCHI.
CgoiicTBa U MeT0/1bl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHamu3. PazpaboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 101X0a. HKancCynauus, Haciae0BaHue, MoJIuMophu3M.

Cpenbl ObicTpoii pa3paboTku mporpamm. [IpoexkrtupoBanme wHTEp(delica MoIb30BATEIIS.
Hcnonb30BaHre TOTOBBIX YIPABISEMBIX JIEMEHTOB JIJIsl IOCTpOeHUst HHTepdeiica.

00630p s3bIKOB TporpammupoBanus. [louaTue o mapaaurmax mporpaMMUPOBAHHUS.

HNHpopManOHHBIE TEXHOJIOTHH

Oransl KOMIBIOTEPHO-MATEMaTHYECKOT'0 MOJISIIMPOBAHUS: TOCTAHOBKA 3a/1a4H, pa3paboTKa
MOJIENIA, TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBIA HKCIIEPUMEHT, aHalu3 pPe3yJbTaToOB
MOJEIIUPOBAHUS.

Jluckperuszanusi Npu MaTeMaTUYECKOM MOJEJIMPOBAHUM HENPEPBIBHBIX IPOLIECCOB.
MogenupoBanue ABMXKEHUS. MoJeaupoBaHHe OHOJIOTHYECKUX CHUCTEM. MaTremaTu4ecKue
MOJIeJIA B SKOHOMUKE. BhIuncauTeIbHble SKCIEPUMEHTBI C MOJIEIISIMH.

OOpaboTka pe3ynbTaTOB »HKCIEpUMEHTa. MeTon HauMeHbIIUX KBajapatoB. OreHka
YHCJIOBBIX IaPAMETPOB MOJEINPYEMBIX 00BEKTOB U IpolieccoB. BoccTaHoBIEeHUE 3aBUCUMOCTEN
10 pe3yJibTaTaM 3KCIIEPUMEHTA.

Beposarnoctasle monenu. Metoael Monrte-Kapno. MmutannoHHOE MOJENMpPOBaHUE.
CucTteMbl MacCOBOT0O 0OCTYKUBaHMUS.

Tabnuunble (pensuuoHHbIE) Oa3bl AaHHBIX. Talnuma — MpeacTaBiIeHHE CBEACHHH 00
OJHOTHIHEBIX oOBbekTax. Ilone, 3ammceh. Kirou Tabmmipel. PaGoTa ¢ roroBoif 0a3o0i JaHHBIX.
3anonHeHue 6a3bl AaHHBIX. [loMck, copTHpoBKa U GUIBTpaAIMs JaHHBIX. 3alpOChl Ha BEIOOPKY
JaHHBIX. 3aIpOCHI ¢ TapaMeTpaMy. Beraucisemsie oI B 3alpocax.

MHuoroTtabnuunble 0a3bl JaHHBIX. TuUmbl cBA3ed Mexay Tabnuuamu. BHemHuil kirou.
[lemocTHOCTH Ga3bl JAHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JTaHHBIX.

WNHurepHeT-nipuiiokeHus. [lonsaTue o cepBepHOM U KIMEHTCKON 4acTAX canTa. TexHOJIorus
«KIIUEHT — cepBep», e€ 10cToMHCTBa U HegocTaTki. OcHOBBI A3bika HTML u kackaaHbIX Ta0auIl
ctuieit (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO-cTpaHHUIIE.

Pa3mernenune BeO-caiiToB. Ycimyra xocTuHra. 3arpys3ka (aitioB Ha CaiT.

BBoa m3o0pakeHHii ¢ HCIOJIb30BAaHUEM PA3IHYHBIX IUPPOBBIX YCTPOMCTB (LHU(POBBIX
¢doroanmapaToB ¥ MUKPOCKOIIOB, BUJEOKaMep, CKaHEPOB U JIPYTux ycTpoiict). I'paduueckuit
penaktop. Pazpemenue. KagpupoBanue. McnpaBnenue nepcnekTuBbl. I 'ucrorpamma. Koppekuus
ypoBHEM, koppekmus I1Bera. OOeciBeuMBaHHE I[BETHHIX H300pakeHuid. Perymb. Pabora ¢
oOmactsamu. OUIBTPEI.



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

Bekropnas rpaduka. IlpumutuBbl. M3MmeHeHHe mopsaka 3JeMEHTOB. BripaBHHMBaHUE,
pacnpenenenue. ['pynnupoBka. Kpusbsie. @opmaTbl BEKTOPHBIX PUCYHKOB. Mcmosib3oBaHue
KOHTYpOB. Bekropuzanus pacTpoBBIX U300pakeHUI.

[TpyHIMIIBI TOCTPOEHUSI U PENAKTUPOBAHUS TPEXMEPHBIX Mojeneld. CeTouHble MOJEIN.
Martepuanbsl. MoaenupoBaHue UCTOYHUKOB OcBelieHus. Kamepsl. A piutuBHbie TexHogoruu (3D-
npuHTEpPHI). [IoHSATHE O BUPTYyaIbHOW PEATBHOCTH U JOTIOJTHEHHON peaabHOCTH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMELI 110 MHOOPMATHUKE
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNS

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yibTaThl OTPAXKAKOT TOTOBHOCTh M CIOCOOHOCTH OO0YyYaroLUXcs
PYKOBOJICTBOBAThCS C(hOPMUPOBAHHOIN BHYTPEHHEN MO3UIMEN JINYHOCTH, CUCTEMOI LIEHHOCTHBIX
OpPUCHTAIMI, TO3UTHBHBIX BHYTPEHHHUX YOEKICHHH, COOTBETCTBYIOIIUX TPaIUIIMOHHBIM
[EHHOCTSIM POCCUHCKOTO OOIIECTBa, PAaCIIMPEHUE KUZHEHHOTO OIBITA M OIBITA JIEITEIbHOCTH B
nopolecce  peanu3alMd  CpeACTBaMM  ydyeOHOro  IpeaMeTa OCHOBHBIX — HalpaBJiICHUH
BOCIIUTATEIbHOMN 1EATEIIBHOCTH.

B pesynbrare u3ydeHuss MHGOPMATUKKA Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUS Yy
oOyyarormierocst Oynyt c(hOpMUpPOBaHBI CIEYIOIINE JTNYHOCTHBIE PE3YIIbTATHI:

1) rpa:knaHCcKOro BOCIMTAHUSA:

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IpaB M OO0S3aHHOCTEH, YBa)KEHUE 3aKOHA U
NPaBOMOPSIZIKA, COOJIOACHHWE OCHOBOMONATAOIUX HOPM HWHGOPMAMOHHOTO TIIpaBa U
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

TFOTOBHOCTb TPOTHUBOCTOSITh MJIEOJOTHM 3KCTPEMM3Ma, HAIMOHANIMW3Ma, KceHodoOuw,
JUCKPUMHUHALIMM MO COLMAJIbHBIM, PEIUTMO3HBIM, PAaCOBBIM, HALMOHAJIbHBIM IIPU3HAKaM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOE OTHOLIEHHWE K MCTOPUYECKOMY HaCIEJHI0, JOCTHXKeHusM Poccum B Hayke,
UCKYCCTBE, TEXHOJOIMSIX, IIOHUMaHME 3HAYeHUs UHPOPMATUKUM KaK HAyKd B IKU3HHU
COBPEMEHHOT0 00IIeCTBa;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TIOBECHHUS;

CIOCOOHOCTh OLICHWBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, ODUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMEBI 1 HECHHOCTHU, B TOM YUCJIC B CCTU I/IHTepHeT;

4) 3cTeTHYECKOT0 BOCIIUTAHUS:

HCTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYas OSCTETUKY HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA;

CHOCOOHOCTh BOCIIPUHUMATD Pa3JIMYHbIE BUJbI UCKYCCTBA, B TOM YHCJIE OCHOBAHHOTO Ha
MCII0JIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3uveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTH 3/I0POBOI0 U 6E€30MACHOT0 00pa3a )KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS
K CBOEMY 3/I0pPOBBIO, B TOM YHUCIIE 32 CUET COOIIOIeHUs TpeOoBaHU 0€30MMacHON SKCILTyaTalluu
CpCaAcCTB I/IH(l)OpMaIII/IOHHI)IX N KOMMYHUKAIIUOHHBIX TCXHOHOFHfI;

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTHUECKON U COLIMAIbHON HAIIPaBIEHHOCTH,
CHOCOOHOCTh MHUITMMPOBATH, IJIAHUPOBATH M CAMOCTOSTENILHO BBIMOIHATh TAKYIO 1€ TEbHOCTD;

uHTepec K chepam mpodecCHOHATbHOW NEATEIbHOCTH, CBS3aHHBIM C HH(POPMATHKOM,
mporpaMMHUpOBaHUEM U I/IH(bOpMaI_H/IOHHBIMI/I TEXHOJOIusIMH, OCHOBAHHBIMU Ha JOCTHXXCHUIX
HayKd WH(GOPMATUKH M HAayYHO-TEXHHYECKOTO Mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynyiiei mpodeccuu u peain30BbIBATE COOCTBEHHBIE JKU3HEHHBIE IJIaHbI;

FOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
JKU3HU;



7) IKOJIOrM4eCKOro BOCIIMTAHUA:

OCO3HaHHE TI00ATLHOTO XapaKTepa SKOJOTHIECKHUX MPOOJIeM U IMyTe UX PENICHHUS, B TOM
qHCIie ¢ YIETOM BO3MOKHOCTEH MH()OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BI/ITI/I$I HayKI/I, JOCTHUKCHUAM HayIIHO-TeXHI/I‘-IGCKOFO Hporpecca nu O6H.[CCTBCHH01>1 HpaKTI/IKI/I, 3a
CuéT TMOHUMAHHUSA pOJIM HMH(YOPMAIIMOHHBIX pPECypcoB, HWH(POPMALMOHHBIX MPOLECCOB H
WH(POPMAIIMOHHBIX TEXHOJOTUN B YCIOBUAX IU(POBOM TpaHchopManuu MHOTHX chep >KH3HU
COBPEMEHHOTO O0IIECTBa;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTh OCYHIECTBISITH MPOCKTHYIO U
I/ICC.HGI[OBaTeJIBCKyIO NCATCIIBHOCTD I/IHI[I/IBI/II[yaJIBHO nB I‘pyHHG.

B nmpomecce oCTH)KEHUST JUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTPaMMBI 10
nHpopmaTuke y  OOYyYaloOImUXCS  COBEPIIEHCTBYETCS  OMOIMOHAJIBHBIA  HMHTEIIEKT,
MPEIOoJIararoIInii ¢hOPMUPOBAHHOCTD:

CaMOPETYJIMPOBAHUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE PUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CITOCOOHOCTD aJIalITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHUSIM M MPOSBIISAThH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALlMM, BKJIIOYAKOUICH CTPEMIICHHE K JOCTHKCHHIO LIEIU M YCIIEXY,
OIITUMH3M, HHUITUATUBHOCTD, yMeHI/Ie Ilel\/JICTBOBaTI), HUCXOOA U3 CBOUX BOBMO)KHOCTef/’I;

SMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHUE APYTUX,
VUUTHIBATh €r0 IMpPH OCYIIECTBICHHMH KOMMYHHUKAIlUU, CIIOCOOHOCTh K COYYBCTBUIO U
COTEPEKUBAHUIO;

COOUAJIBHBIX HABBIKOB, BKIIHOYAKOIINX CHOCO6HOCTI) BI)ICTpaI/IBaTB OTHOIICHUSA C IIpyFI/IMI/I
JIIOJIEMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3perniaTh KOHMIUKTHI.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbrare usydenus MHQOPMATUKH HA YPOBHE CpEIHEro OOIIEro oOpa3oBaHUsS Y
obOyygaromerocs  OyayT copMUpOBaHBI MeETaNpeAMETHBIE PE3YJbTAaThl, OTpPAXCHHBIE B
VHHUBEPCATbHBIX YUEOHBIX NEHCTBHUSAX, a UMEHHO — IMO3HaBaTelbHbIE YHHUBEpCAIIbHbIE yueOHbIE
NEHCTBUS, KOMMYHHMKATHBHBIE  yHUBEpCAJIbHbIE  yueOHbIe  JIEHCTBUSA,  PEryISITHUBHBIC
YHHUBEpCaIbHbIC yueOHbIE NeUCTBUS, COBMECTHAS JESTENbHOCTD.

Ilo3naBaTenbHbIE YHUBeEPCcAJIbHbIE YUeOHbIE 1eiCTBUS

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABJIMBATb CYHIGCTBGHHBIﬁ IMPU3HAK HWJIM OCHOBAHUSA IJId CPAaBHCHUA, KJ'IaCCI/I(bI/IKaIII/II/I
1 0000IIEeHH;

ONpEeNIeNATh UEIU ACSITENbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJIAITh 3aKOHOMEPHOCTU U TPOTUBOPEUHS B PaCCMATPUBAEMBIX SIBIICHUSIX;

pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
1 HEMAaTEePHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIE€SATEIIBHOCTh, OLIEHHWBAThb COOTBETCTBUE PE3YJbTATOB LIEISM,
OIICHUBATh PUCKHU MOCIEACTBUI AESITEIIbHOCTH;



KOOPJIMHUPOBAaTh M BBINOJHATH pabOTy B YCIOBUSAX pPEaJbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

Pa3BHUBATh KPCATHBHOC MBIIIJIICHUEC IPU PCIICHHUU JKU3HCHHBIX HpO6JIeM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AEsITeNbHOCTH, HaBbIKAMU
pazpemieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOUCKY METOJIOB
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‘-Ie6HLIX " COLIMAJIBHBIX ITPOCKTOB;

dbopMUPOBaTh HAYYHBIA THI MBIILICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KIFOYCBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3M MW AKTYaJIUM3HUPOBATH 3aJa4dy, BbIABUIATb
TUIOTE3Y €€ pelleHus, HAXOAUTh apTyMEHTHI JUI J0Ka3aTeIbCTBAa CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATD IMMOJIYYCHHBIC B XOJ€C PCHICHUSA 3ala4r PE3YyJIbTAaThl, KPUTUICCKU OLICHUBATDH
X JOCTOBCPHOCTD, IIPOrHO3UPOBATHE USMCHCHUC B HOBBIX YCIIOBUAX,

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMCTb MEPCHOCUTDH 3HAHUA B IMO3HAaBaTCJIbHYIO u IMPAKTUYCCKYIO oOJractu
KU3HEEATENIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BbIIBUI'aTb HOBBIC HWACHU, NpEAjiaraTb OPUTHMHAJIBHBIC IMOAXOJbl W PCIICHHA, CTABUTH
POOJIEMBI H 33J1a4H, JOITyCKAIONINE aTbTePHATUBHEIC PEIICHUS.

3) pabora ¢ nnpopmManmeii:

BJIQJICTh HABBIKAMHU TMOJY4YeHHS HHQOpPMAIMM W3 HCTOYHHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBIIATh TIOWCK, AaHAIM3, CHUCTEMATU3aIMI0 W HUHTEPIPETAIUIO
MH(pOpMallUU Pa3InYHBIX BUJIOB U (OPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yu€TOM Ha3HA4YeHUs WH(OPMALIUU U [EIeBOH
ayJUTOPUH, BBIOUpPAs ONTUMAIEHYIO (OPMY MPEICTABICHUS U BU3yaau3alliu;

OLCHUBATb OJOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(l)OpMaHI/II/I, €€ COOTBETCTBHE IMpaBOBbBIM U
MOPaTbHO-3THYESCKUM HOPMaM;

UCIIONB30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHEM
TpeOOBaHUI 3PrOHOMMKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHtsl, TPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacHOCTH;

BIIQJICTh HABBIKAMHU PpACMO3HABAaHUS U 3alIUTHl HHpOpPMAIMH, HHOOPMAIIMOHHON
0e30MacHOCTH TUYHOCTH.

KoMMyHuUKAaTHBHBIE YHHMBepCcaIbHbIe y4eOHbIe AeiicCTBUA

1) oOmenue:
OCYIICCTBIATE KOMMYHHKAIIUKU BO BCCX C(i)ean KHU3HU,



pacro3HaBaTh HeEBepOaJbHBIE CpPENCTBA OOIICHHS, TOHMMAaTh 3HAYEHUE COIHMATBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHIIKYA KOHGIUKTHBIX CUTYAIlH U CMSATYATh KOH(QIHKTHL;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMU OOIICHHUS U B3aMMOJICHCTBHS, ApTyMEHTUPOBAHHO BECTU
JINAJIoT, YMETh CMSIT4aTh KOH(JIUKTHBIC CUTYaIUH;

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

2) coBMeCTHas 1eSITeJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U UHIUBHIYaIbHOU PaOOTHI;

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

NPUHUMATh I[[€IM COBMECTHOW JEATeIbHOCTH, OPTaHU30BBIBATH M KOOPIWHUPOBATH
JIEHCTBHSI 110 UX JJOCTHXKCHHIO: COCTABIIATH TUIaH ACHCTBUM, pacTIpeACISITh POJIU C y4ETOM MHCHHM
YYaCTHHKOB, 00CYX/IaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbl B OOIIUI pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeayiaraTh HOBBIC TPOEKTHI, OLICHUBATh HMJICH C IMO3UIIMH HOBH3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

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

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

1) camoopranmu3anus:

CaMOCTOSITENIFHO OCYILECTBIIATH TO3HABATEIBbHYIO JESTEIbHOCTh, BBIABISATH IMPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BATCIILHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUJIAaH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM APYAULIMK B Pa3HBIX 00JIaCTsIX
3HaHMH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B AEATEIBHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMM MTO3HABATENbHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMBIX JEUCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATH MPUEMBI pedIieKCUU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHHUMATh PELIEHUS 0 UX CHUKEHHIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIU3€ PE3yJIbTaTOB IEATEIbHOCTH.

3) npuHATHA ce0s M APYrux:

NpUHUMATD ce0sl, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKY;



pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU JAPYTOro YeJIOBeKa.
MNPEJIMETHBIE PE3YJIBTATHBI

B mpouecce wusyuyenus kypca wuHpopmaTHku yriyoiaéHHoro ypoBHs 6 10 knacce
oOyyaromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3yJIbTaThl:

BJIAJICHUE IPEICTABICHUSIMU O POJM HMH(OpPMAlUM M CBA3AHHBIX C HEH IPOLECCOB B
OpUpojie, TEXHUKE U OOIIecTBE, MOHATUAMHU «HH(POpPMAIULY, «HH()OPMAIMOHHBIA MPOLIECCY,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHCTEMHBIH APQPEKT», «MHPOPMALMOHHAS CHUCTEMAY,
«CUCTEMA YIIPABICHU;

BJIAJICHUE METO/JaMHu IoMcKa HHpopMmauuu B ceTd HTepHeT, yMeHHe KpUTHUECKU
OLIEHUBATh WH(POPMAIINIO, TIOTYYEHHYIO U3 ceTu VHTepHeT;

YMEHHUE XapaKTepH30BaTh OOJBLINE JaHHbIC, MPUBOAUTH INPUMEPHl HCTOYHUKOB HX
HOJYy4YEeHUsT M HAIPABJICHMs MCIIOJIb30BaHMs, YMEHHE KJIACCU(PUUUPOBAaTh OCHOBHBIE 3a7aul
aHaiu3a JAHHBIX (IIPOrHO3UpPOBAHME, KiIacCH(pUKalMs, KJIACTepU3alMs, aHaIU3 OTKJIOHEHUH),
MOHMMATh IOCIIEIOBATEIBLHOCTh PEIICHHs 3a/1a4 aHallM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYNCTKA M OICHKA KAdecTBa JaHHBIX, BHIOOP W/WJM TOCTPOECHUE MOEIH, NMpeoOpa3oBaHHE
JAHHBIX, BU3yalHu3allys JaHHBIX, HHTEpIpEeTalys pe3yibTaToB;

[OHUMaHHE OCHOBHBIX IPHUHLUIIOB YCTPOHCTBA U (DYHKIMOHMPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TEHACHIINHA Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHHNEC HaBbIKAMH pabOTHl C ONEPAlMOHHBIMH CHUCTEMaMH, OCHOBHBIMH BHIaMHU
IPOTrpaMMHOTr0 oOecrieueHus Ui peleHus ydeOHbIX 3a/1a4 110 BIOPaHHOH crielaan3aui;

HaJIMYME NPEACTABICHUN O KOMIBIOTEPHBIX CETSIX M UX POJU B COBPEMEHHOM MHpE, O
0a30BbIX MPHHIMIAX OPraHMW3alWU W (DYHKIIMOHHPOBAHUS KOMIBIOTEPHBIX CeTed, 00 00mmx
NPUHIUIAX pa3pabOTKH U GYHKIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIA;

NOHUMaHHUE yrpo3 UHPOPMALMOHHON 0€30MaCHOCTH, UCIIOIb30BAHNE METOJIOB U CPEJCTB
NPOTUBOACHUCTBUS OSTHM Yrpo3aMm, COOJIOZeHHEe Mep O€30MacHOCTH, MPeloTBPAILAIOLINX
HE3aKOHHOE PACTPOCTPAHEHUE TEPCOHAIBHBIX JaHHBIX, COOJIIOJCHHE TPEOOBAHUN TEXHUKU
0€301aCHOCTH ¥ TUTHEHBI TIPH padoTe ¢ KOMIBIOTEpAMH M APYTHMH KOMITOHEHTaMH IH(ppOBOTO
OKpY)KEHHsI, MOHMMAaHHE IPABOBBIX OCHOB HCIOJIb30BAaHUS KOMIIBIOTEPHBIX Iporpamm, 0Oa3
JAHHBIX ¥ paboThl B ceTH MHTEepHET;

NOHMMaHHE OCHOBHBIX TNPHUHIMIIOB AMCKPETU3AaLUU DPA3IUYHBIX BHUJOB HH(OpMAIHH,
YMEHHUE OTpeNeNaTh WHHOPMAIIMOHHBI 00hEM TEKCTOBBIX, I'pa)MIeCKUX M 3BYKOBBIX TaHHBIX
IIPY 3aJIaHHBIX TTapaMeTpax TUCKPETH3AINH, YMEHHUE OTPEACTISATh CPEIHIOI CKOPOCTh Mepeaadn
JTAHHBIX, OLIEHUBATh U3MEHEHNE BPEMEHH Iepeiaul IIPH U3MEHEHHH HH(OPMAIIMOHHOTO 00BhEMa
JTAHHBIX M XapaKTEePUCTHK KaHajla CBS3H;

yYMEHHUE HCIIOJIb30BaTh TPU PEUICHWH 3a7ad CBOWCTBA TO3MIMOHHOW 3allMCH YHCEl,
QITOPUTMA TOCTPOCHHS 3alMCH 4YHCIa B TO3WIIMOHHOM CHCTEME CYHUCIEHHS C 3aJaHHBIM
OCHOBAHMEM M TIOCTPOCHHUS YHCIIa MO CTPOKE, CO/IepIKallleil 3aliuCch ATOr0 YUCIa B MO3UIIUOHHON
CHCTEME CUHMCIICHHS C 3aJJaHHBIM OCHOBAaHHEM, YMEHHE BBIMOIHATH apu(MeTHUECKUE onepauy B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

YMEHHUE BBINIOJHITh TpPeoOpa3oBaHUS JIOTHYECKUX BBIPAKEHUH, WCIONB3Yys 3aKOHBI
anreOpbl JTIOTUKH, YMEHHE CTPOUTD JIOTHYECKOE BBIPAKEHHE B IU3bIOHKTUBHON M KOHBIOHKTUBHON
HOpMaJIbHBIX (popMax Mo 3aJaHHON TaONMIle MCTUHHOCTH, MCCIEN0BaTh 00JacTh UCTMHHOCTH
BBICKa3bIBaHUS, COICPIKAIIETO TIEPEMEHHBIC, pellaTh HECIOXKHBIE JIOTHYECKHE YpPaBHEHHUS W
CHUCTEMBI YPaBHEHHU;



MOHUMaHHE 0a30BBIX AJITOPUTMOB 00PAOOTKH YHCITIOBOM U TEKCTOBOM MH(MOpMAIUH (3amich
YrceNl B MO3UIMOHHON CHUCTEME CUHCIICHUS, HAaXOXKICHHE BCEX MPOCTBIX YHUCEN B 3aJlaHHOM
nuana3oHe, 00paboTka MHOTOPA3PSIHBIX IENBIX YHCET, aHATN3 CUMBOJIBHBIX CTPOK U APYTUX),
QITOPUTMOB MTOUCKA U COPTUPOBKHU, YMEHHUE OIIPEIENISATh CJI0KHOCTh H3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB  (CyMMHpPOBaHHE JJIEMEHTOB MacCHUBa, COPTHUPOBKAa MacChBa, IepeOOpHbIe
QITOPUTMBI, JBOWYHBIA TIOWCK) M MPUBOAUTH TPUMEPHl HECKOIBKHX alTOPHUTMOB pPa3HOU
CJIO’KHOCTH JIJISl pEIIEHUsI OTHOM 3a/1a4uu;

BJIJICHHE YHUBEPCAIBHBIM SI3bIKOM IPOTPaMMHUpPOBaHMsI BbICOKOro ypoBHs (Python, Java,
C++, C#), npencraBicHUsMA O 0a30BBIX THUIAX JAHHBIX M CTPYKTYpax JaHHBIX, YMEHHUE
UCIIOJIb30BAaTh OCHOBHBIC YIPABJISIONINE KOHCTPYKIWH, YMEHHE OCYIIECTBISITh aHAIH3
MPEIJIOKEHHOW TMPOTPaMMBL: OMPENENSITh PE3yabTaThl PabOThI MPOTPAMMBI MPHU 3aIaHHBIX
UCXOJIHBIX JAHHBIX, OINPENEeNATh, MPH KaKUX WCXOMHBIX JaHHBIX BO3MOXKHO TIOJYYCHHUE
yKa3aHHBIX pPE3yJIbTaTOB, BBUIBIIATH JAHHBIC, KOTOPhIE MOTYT HPUBECTH K OIMIMOKE B padoTe
POrpaMMbl, HOPMYITHPOBATH MPEATIOKECHHUS M0 YITYUIICHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO31aBaTh CTPYKTYPHPOBAHHBIE TEKCTOBBIC OKYMEHTHI M JIEMOHCTPAIIMOHHBIC
MaTepuajibl C HCIOJIb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CpPEACTB U
00JIaYHBIX CEPBUCOB,

YMEHHE UCIOIh30BaTh AICKTPOHHBIC TAOJMIIBI )T aHATN3a, IPEICTABICHIS U 00paboTKH
JAHHBIX (BKJIOYash BBIYUCIICHUE CYMMBI, CpPEIHET0 apu(METHYECKOro, HAMOOJBIIETO U
HAMMEHBIIIETO 3HAUCHHI, PCIICHHE YPaBHEHU, BHIOOP ONTHUMAIBLHOTO PEIICHHS, TOA00p JTMHUU
TPEH/Ia, PeUICHNE 3a1a4 MPOTHO3UPOBAHUS).

B mnpomecce usydenuss kypca wuHPOpMATHKH YrayOnéHHOro ypoBHsS 6 I1 Kinacce
00yJarmuMucs OYAyT JOCTUTHYTHI CIICIYIOIINE IPEIMETHBIC PEe3yIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOMYCKAIOIIME OJHO3HAYHOE JCKOIUPOBAHHE
cooOuieHnii (peUKCHBIE KOJBI), MCIOJIb30BATh IMPOCTCHUIINE KOJbI, KOTOPHIC ITO3BOJISIOT
0OHapyXUBaTh M UCIPABJIATH OMMOKU TpHU Tepeaade JaHHBIX, CTPOUTH KOJ, 00CCIICUNBAIOIITIIT
HAaUMEHBIIIYI0 BO3MOXHYIO CPEIHIOI JJIMHY COOOIIEHUS MPU W3BECTHOH YacTOTE CHUMBOJIOB,
MOSICHSITh IPUHITUIIBI PA0OTHI MPOCTHIX aJITOPUTMOB CHKATUS JAHHBIX;

YMEHHE pellaTh alrOpuTMUYECKUE 3aJadud, CBsI3aHHbIE ¢ aHanu3oM rpadoB (3agauu
MOCTPOCHUS ONTHMAIBLHOTO TIYTH MEXIy BeplmuHamMu rpada, OmpeesieHus KOJIHMYecTBa
Pa3TUYHBIX TYTEH MeEXIy BEpIIMHAMHA OPHCHTHPOBAHHOTO AIMKJIMYECKOTo Tpada), yMEeHHe
UCIIONIb30BaTh JIEpeBbs MPU aHAIM3€ M TOCTPOCHHUH KOJAOB W A MPEACTaBICHUS
apuQMeTHUYECKUX BBIPAXKEHHM, MPU PEIICHUH 3a7ayd MOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTH
JIEPEeBO HWIPHI 10 33J]aHHOMY aJTOPHTMY, pa3pabdaTeiBaTh M OOOCHOBBIBATH BBIUTPHINIHYIO
CTpPATETHIO UTPHI;

yMeHHEe pa3pabaThiBaTh U PEATU30BLIBATh B BUJE MPOTrpamMM 0a30BbIE aITOPUTMBI, YMEHHE
MCIIONIb30BAaTh B MporpamMMax JaHHbIE Pa3TUYHBIX TUIIOB C YUETOM OTPAaHUYECHUN Ha TMANa3oH UX
BO3MOXKHBIX 3HAYCHHH, IPUMEHSATh MPU PEIICHUH 33]a4 CTPYKTYPBI JaHHBIX (CIHCKH, CJIOBapH,
CTCKH, OYepeNId, JIepeBbs), HCIIOJIb30BaTh 0a30BbIC OIEpalli CO CTPYKTYpaMH JIaHHBIX,
MPUMEHSTh CTaHAAPTHBIC U COOCTBEHHBIE MOANPOTPAMMEI JIJIsl 00paOOTKH YUCIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIB30BATh MPH Pa3pabOTKe MporpaMM OMOITHOTEKH MOANPOTrPaMM, 3HATh
(YHKIIMOHATBHBIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX CPEJICTB Cpelbl pa3pabOTKH, YMEHHUE
UCIIONIb30BaTh  CPEJICTBA OTJIAJKH TIpOrpaMM B  Cpele IPOrpaMMHPOBAHHS, YMEHHUE
JTOKYMEHTHUPOBATh MPOTPAMMBI;

YMEHHE CO37]aBaTh BEO-CTPAHMUIIBI;



BJIa/ICHHE OCHOBHBIMH CBEJICHUSMU O 06a3aX JaHHBIX, UX CTPYKTYpE, CPEACTBaX CO3AaHUS U
paboThl ¢ HUMU, YMEHUE HCIOIh30BaTh TaOIMUHbIC (PENSIUOHHBIC) 0a3bl JAHHBIX (COCTABISTH
3ampockl B 0a3ax JaHHBIX, BHITOJIHATHE COPTUPOBKY M IMOUCK 3amKceil B 0a3e JaHHBIX, HAIIOJIHATH
pa3paboTaHHyIO 6a3y JaHHBIX) U CIIPABOYHBIEC CHCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMITbIOTEPHO-MAaTeMaTHUYECKHE MOJENHU JJis aHalIu3a O0BEKTOB U
nporeccoB: (OpPMYIHpPOBAaTh 1LEIb MOJCTUPOBAHMS, BBIIOJIHATH aHAIW3 PE3YJITaTOB,
MIOJIy4YEHHBIX B XOJAEC MOJCIHMPOBAHUA, OLICHUBATh COOTBETCTBUE MOJEIU MOJEIUPYEMOMY
00BEKTY UJTH MPOIIeCcCy, MPEACTABIATh PE3YIbTaThl MOJICTIUPOBAHUS B HATJISIAHOM BUJIE;

YMEHHE OpPraHU30BBIBATH JUYHOE HH(DPOPMAILIMOHHOE MPOCTPAHCTBO C HCIOJIb30BAHHUEM
Pa3IMYHBIX CPEACTB MU(PPOBBIX TEXHOJOTHH, TOHUMAaHUE BO3MOXHOCTEH HU(POBBIX CEPBHCOB
rOCYJapCTBEHHBIX yCIYT, HUPPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHHUE OCHOBHBIX MPHUHIIUIIOB PaOOThI, BO3MOKHOCTEH U OTpaHUYEHUs] TPUMEHEHUS
TEXHOJIOTHII MCKYCCTBEHHOIO MHTEJUIEKTa B PA3JIMYHBIX OOJACTIX, HATMYHME MPEICTaBICHUN O
Kpyre pemaeMblX 3a7ad MalMHHOTO oOyueHHs (pacro3HaBaHMs, KilacCcU(DUKALUU U
MIPOTHO3MPOBAHMS ) HATTMYNE TIPEICTABICHUN 00 NCIIOJIb30BAaHUN WH(OPMAITMOHHBIX TEXHOJIOTHUI
B PA3IMYHBIX MPOGECCHOHATBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnyectBo yacon DJ1eKTPOHHbIE
HaumeHnoBaHue pa3gesioB U TeM (uudposbie)
Ne n/m Kontpoasnbie  IIpakTuyeckue
NMPOrpaMMsbl Bcero oOpa3oBaTeibHbIE
padoTsI padoThI pecypebi
Paznen 1. HudpoBasa rpaMoTHOCTD
11 KomnbsioTep - yHHBEpcanbHOE YCTPOMCTBO 6
00pabOTKH TaHHBIX
1.2 IIporpamMmMHuoe obecrieueHre
1.3 Kowmmsrotepasie cetn
14 HNudopmannonnas 6e30mMacHOCTh 2
HUroro mo paznemy 24
Pasnen 2. TeopeTnyeckue 0CHOBBI MH(POPMATHKH
91 [Mpencrasienue nHGOpPMAIIH B 19 5
KOMITbIOTEpE
2.2 OcHOBBI 2JIT€OPBI JTOTUKH 14
2.3 KommnrerorepHas apudmeTrnka 7
Wroro no pazneny 40
Pasnes 3. AiroputmMbl M NIpOrpaMMHpPOBaHue
3.1 Benenue B mporpaMMupoBaHue 16 05
3.2 BcnomoraTensHble anropuTMbI
3.3 YucaeHHBIE METOIBI
34 AnropuT™MBl 00pabOTKH CUMBOJIBHBIX 5 1
JIAHHBIX
3.5 Anroputmsl 00pabOTKH MacCHUBOB 10 3.5




Hroro no pazgeny

44

Paznen 4. UndgopManmoHHbIe TEXHOJIOTHH

4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 25
4.2 AHann3 JaHHBIX 8 3
Uroro mo paznemy 14
PesepBHOE Bpemst 14
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 21.5




11 KJIACC

KoJsmyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/m Kontpoabusie  IlpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBaTte/IbHbIE
padoTsI padoTbI
pecypcbl
Paznen 1. Teoperudeckue 0CHOBbI HH(POPMATUKH
11 Nudopmarus n nHDOpMaAITIOHHBIS 10 25
MIPOLIECCHI
12 MonenupoBanmne 8 2
Hroro mo pasneny 18
Pasnes 2. AnroputMbl 1 IPOrpaMMHpPOBaHue
2.1 OneMeHThbl TEOPUH aJITOPUTMOB 6 1
2.2 AJTOPUTMBI U CTPYKTYPBI TAHHBIX 28 10
53 OCHOBBI 00BbEKTHO-OPUEHTHPOBAHHOTO 16 45
MPOTrpaMMHUPOBAHUS
HUroro mo paznemy 50
Paznen 3. UndopManmoHHbie TEXHOJIOTHH
31 KomnerotepHo-mMaremaTHueckoe 3 5
MOJIEJINPOBAHHE
3.2 Baser nanHbIx 10 4
3.3 Be0-caiith 14 4
3.4 KommerorepHas rpaduka 35
3.5 3D-monenupoBaHue 3
Hroro o pasaeny 48
Pe3epBHOE Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5







IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KoJsmyecTBo yacos DJIeKTPOHHbIE
Ne ara u¢posble
n/n Tema ypoka Bcero Kourpospneie  Ipakruyeckue fl[3y‘leHl/lﬂ :)lﬁil;osaTenbﬂue
padoTsI padoThI pecypeni
TpeOGoBaHMs TEXHUKH OE30MACHOCTU U
1 TUTHEHBI IIPU paboTe ¢ KOMIBIOTEPaAMH U 1
JPYTUMH KOMIIOHEHTaMH [(PPOBOTO
OKPY>KEHHS
9 [Ipuniuns! paboThl KOMIIBIOTEPOB U 1
KOMITBIOTEPHBIX CHCTEM
3 OOMeH TaHHBIMHU C TTOMOILBIO IIHH. 1
KonTposnsepsl BHEITHUX YCTPOICTB
4 ABTOMaTHYECKOE BBITIOJTHEHUE TPOTPAMMBI 1
POLECCOPOM
OmnepartvBHasi, NOCTOSHHAS U
5 JIOJITOBpeMEHHas amsTh. KoHTposieps 1
BHEIIHUX YCTpOoUCTB. [IpsimMoil nocTym k
eV
6 CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTHU 1
[IporpammHoe oOecrieueHrue KOMITBIOTEPOB,
7 KOMITBIOTEPHBIX CHCTEM U MOOMITEHBIX 1
YCTPOHCTB
3 CucrteMHOe IporpaMMHOE 0OecIieyeHue. 1
OnepannoHHbIE CHCTEMBI
9 YTunutel. JlpaiiBepbl yCTpONUCTB. 1
[TapannensHOE NporpaMMHUpOBaHUE
10 WHcTamanus u AeuHCTaILIIUs 1

MporpaMMHOTO obecreucHuUs




®aitnioBble cucteMbl. [[puHIMIBL
pa3MenieHus 1 UMEHOBaHUs (ailyioB B

1 nmonroBpeMeHHON aMsTy. 111a0moHs! mist
OTHCaHUs TPYII (ailiioB
3akoHoaarenbcTBO Poccuiickoit @eneparyn

12 B 00JTaCTH TIPOTPAaMMHOT0 00ECTICUCHUS 1
JTAHHBIX
[IpUHIHAIIEI TOCTPOCHHUS U allIapaTHbIE

13 KOMIIOHEHTBI KOMIBIOTEPHBIX CETeH.
CeteBble POTOKOIbI

14 Cetp UnHTEpHET

15 Paznenenue [P-ceTn Ha MOACETH C MOMOLIBIO
MacoK IoJiceTen

16 CereBoe aIMHUHACTPUPOBAHUE
Buasl nesrenbHocT B ceTi UHTEpHET.

17 Cepsucel UuTepreTa. ['ocymapcTBeHHbIE
AIIEKTPOHHBIE CEPBUCHI H YCITYTH

18 HNudopmannonnas 6e301MacHOCTh

19 Bpenonocusle nporpaMMHoOe o0ecrieueHne u
METOJIbI OOPHOBI ¢ HUM

20 [MpakTudeckas pabota 1o Teme
" AHTUBUPYCHBIE IPOTPaMMBI"
Opraam3aIus JHIHOTO apXruBa HH()OpMAITIH.

21 PesepBHOe kormpoBanue. [laponbHas 3amura
apxuBa

22 [IudpoBanne TaHHBIX

93 Anroputm mmdpoBanus RSA.
Creranorpadus

24 IIpakTudeckas pabora mo Teme

"[udppoBanne naHHBIX"




25

26

Wudopmanus, naHHbIC U 3HAHMSL.
WHbopManmoHHbIE TPOLIECCHI B IPUPO/IC,
TEXHHKE U 00IIecTBe

HenpepbIBHBIC U TUCKPETHBIC BEJTMYHHBI 1
curHaibl. Heo0XoIMMOCTh TUCKPETH3AINH
UHPOpMAITUY, TIPeTHA3HAYCHHOM TS
XpaHEHUsl, epenayu u 00pabOTKH B
IUPPOBBIX CHCTEMAax

27

JBonuHOE KOoIMpOBaHUE. PaBHOMEpHbIE U
HEpaBHOMEPHBIE KOABL. J[ekonupoBaHue
COOOIIEHHH, 3aMMCAHHBIX C ITOMOIILIO
HEPaBHOMEPHBIX KOJIOB

28

Ycenosue ®ano. [locTpoeHre 0qHO3HAYHO
JEKOJUPYEMBIX KOAOB C IOMOILIBIO IEPEBa.
I'pad An. A. Mapkosa

29

30

31

EnuHuUIIBI H3MEpeHUsl KOJIMYECTBA
nHpopMaru. AnQaBUTHBIA TOIX0 K
OIIEHKE KoJImuecTBa HH(opMaIun
CucteMbl CUHCIIEHUS

IlepeBon uncen u3 OJTHOIN CUCTEMBI
CUHCJICHHSI B IPYTYIO

32

JlBouuHasi, BOCbMepUYHas U
LIECTHAAUATEPUYHAS] CUCTEMBI CUMCIIEHUA,
CBSI3b MEXIY HUMU

33

34

JlBouuHasi, BOCbMepUYHas U
IECTHAIATEPUYHAS] CUCTEMBI CUUCIIEHUS,
CBSI3b MEXIY HUMHU

JBonynas, BOCbMepUyHas U

mecCTHaaAuaTepuIHas CUCTEMbI CUHUCIICHUS,
CBs3b MCIKIAY HUMU




ApI/I(bMeTI/I‘IeCKI/IG ornepanun B NO3UIIUOHHBIX

3 CHCTEMAaXx CUHCICHUS

36 TpouuHas ypaBHOBEIIICHHAS CUCTEMA
CUHCTICHHUS

37 JIBOMYHO-IeCATUYHAS CHCTEMA CUUCICHUS

38 KoaupoBaHue TEKCTOB

39 PactpoBoe kogupoBaHne n300pakeHni
IIpakTudeckas padora mo Teme

40 " IuckpeTu3aius rpapuIecKoi
nHpopMarmn”
[BeToBbIe MOAenu. BekTopHoe

A1 koaupoBanue. Gopmatsr (haitnos.
TpéxmepHas rpaduka. OpakranpHas
rpaduka
Konuposanue 3Byka. Ouenka

42 WHPOPMAITMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX TPH 3a/IaHHBIX YACTOTE
JUCKPETHU3AIHUN U Pa3PSAHOCTH KOIUPOBAHHS

43 IIpakTudeckas pabora 1o Teme
" JlucKkpeTr3anys 3ByKoBoit nHpopmanuu”

44 OCHOBBI aJIT€OPBI JIOTUKH

45 Jlornyeckwue oneparyy. TaOIHIIbI
HCTUHHOCTH
Jlornueckue BeipakeHus. Jlornueckue

46 TOXIeCcTBa. Jl0Ka3aTeabCTBO JTIOTHYSCKHUX
TOXKIECTB C MMOMOIIBIO TaOJIMI] HICTUHHOCTH
[IpakTuueckas pabora o teme «IloctpoeHue

47 M aHaJIu3 TaOIUIl ICTUHHOCTHU B TAOJIMYHOM

IpoLEeccope»




48

Jlornueckue OIrepanuu U orepanru Hajg
MHOXCCTBaMU

49

50

Jlorudeckue ornepaiyy U onepanuu HaJ
MHOXECTBaMH

3aKoHBI anTeOpHI JJOTHKA. DKBHBAJICHTHBIC
peoOpa3oBaHUs JIOTHYECKUX BBIPAKECHUH

51

Jlormueckue ypaBHEHUS U CUCTEMBI
ypaBHEHUI

52

53

Jlorndeckue GyHKIMH. 3aBUCUMOCTD
KOJINYECTBA BO3MOXHBIX JIOTHIECKUX
(yHKIUH OT KOIMYECTBA apTyMEHTOB.
[TomHBIE CHCTEMBI JIOTHYECKHUX (DyHKITHIA

Kanonnueckne GpopMel TOrn4ecKux
BbIpaxkeHHiH. CoBeplIeHHbIE TU3BIOHKTHBHBIC
Y KOHBIOHKTHBHBIE HOPMaJIbHbIE ()OPMEI,
ITOPUTMBI MX TIOCTPOEHHSI O Tabnuie
HUCTUHHOCTH

54

Jlormueckue 3J1eMEHTHI B COCTaBe
KOMIIBIOTEPA

95

56

57

58

Tpurrep. Cymmarop. MHOTOpa3psaHbIii
CyMMarop

ITocTpoeHue cxeM Ha JOTHUECKUX
3JIeMEHTaX. 3aMucCh JIOTHYECKOTO BhIPAKCHHS
10 JOTHYECKOH CXeMe

Mukpocxembl U TEXHOJIOTHUS UX
MIPOU3BOJICTBA

IIpencraBienue enbIX YUCEN B MAMSTH
KoMITbIOTepa. OTpaHUYEHHOCTD Haa30Ha
YuCel MPU OTPAaHUYCHUH KOJMYEeCTBA
paspsiioB. [lepenonHenune pa3psagHOil CETKH




be33nakoBble U 3HAKOBBIE JaHHBIE. 3HAKOBLII

59 OouT. JIBOMYHBINA JOMOIHUTEIbHBIN KO
OTPHLIATENBHBIX YHCEII
[ToOuTOBBIE JIOTHUECKUE ONEPALIUHL.

60 Jlornyeckuii, apupmMeTHUECKHUI 1
LUKJINYECKUH CIBUTH

61 [IndpoBanue ¢ TOMOIILIO0 TTOOUTOBOM
onepauuu «uckiaovaromee NIy

62 [IpencraBieHue U XpaHEHHE B TaMSTH
KOMITBIOTEpPa BEIIECTBEHHBIX YHCEI
BrinonHeHue onepaiuii ¢ BENECTBEHHBIMU

63 YHUCIIaMH, HAKOTUICHHE OITHOOK TpH
BBIYUCIICHHUSX
[MpakTuyeckas pabora no Teme «M3ydenne

64 MOPa3psAHOTO MAIIMHHOTO MTPE/ICTABICHUS
LEJIBIX U BEIIECTBEHHBIX YHCEID»

65 AHanu3 anropuTMOB
Oranbl pereHns 3a1a4 Ha KOMIIbIOTEpeE.

66 HNHcTpyMeHTambHBIE CPEACTBA: TPAHCIIATOP,
OTJaT4MK, TPO(QUIHPOBIINK
Cpena nporpammupoBanusi. Komnusamus u

67 MHTEpIpeTanys nmporpamMM. BupryansHsie
MamuHbl. IHTErprpoBaHHas cpena
paspaboTku

68 MeTo/1pI OTIIAAKHM TPOTPaMM

69 THIBI IEpEMEHHBIX B SI3bIKE
POTPaMMHUPOBAHHUS

70 O0paboTKa 1eINbIX Yrcet

71 O0paboTKa BEIIECTBEHHBIX YUCEIT

72 CrnyuaiiHble U NIceBIOCTyYalHbIe Yuciia




73

Beraenns. CinoxxHbie YCIOBHUA

74 Hukinel ¢ ycnoBuem
Lukiiel o mepeMeHHOH.
75 BsanMo3aMeHs1eMOCTb Pa3IUuHbIX BUIOB 1
LIUKJIOB
76 O0paboTka HATYpaITBHBIX YUCEI C 1
WCIIOJIb30BaHUEM IIUKJIOB
HaxosxaeHnue Bcex MpOCTHIX YHCeN B
77 3aJaHHOM Auamna3one IIpakrudeckas pabora 1 05
no Teme «Perenue 3agay MeTogoM
nepedopar
78 WuBapuaHT nuKIiIa 1
79 JloKyMEeHTHpOBaHUE IPOrPaMM 1
80 O0paboTka HaHHBIX, XpaHAMIUXCA B (aitnax 1
81 Pa30uenue 3aaun Ha oa3ana4n 1
Hcnonp3oBaHue cTaHIapTHON OMOJIMOTEKH
82 A3bIKa porpammupoBanud. [loakmouenue 1
OMOIMOTEK NOANPOrpaMM CTOPOHHUX
MIPOU3BOIUTEIIEH
83 [Moanporpammsl (TIponeypsl U GYHKIIUH) 1
84 [omnporpaMmsl (Tiporietypbl H GYHKIINH) 1
85 [paktrndeckas padora o Teme "Pa3zpaborka 1 1
noxmnporpamm”
Pexypcus. PexypcuBHBIE 00BEKTHI
86 (ppakransr). PexypcuBHbIE TpOLIEYPHI 1 1
¢ysknuu. Mcnonp3oBanue creka Jiist
OpraHu3alMy PEKypCUBHBIX BHI30BOB
g7 [IpakTnyeckas paboTa 1o Teme 1 1

"PexypcHuBHBIC TTOATIPOTPAMMBI"




88

MoaybHBIH TPUHIMI TOCTPOSHUS
porpamm

89

YuciaeHHbIC METOAbI

90

91

[IpakTudeckas pabora mo teme «HucieHHoe
pelnieHue ypaBHEHUN»

Hcmons30BaHre TUCKPETH3AIIAN B
BBIUMCIIUTEIBHEIX 3aJauax

92

93

[MpakTuyaeckas paborta 1o Teme
«[TpnbamxEéHHOE BEIYHCIEHHE UTMH KPHBBIX
U TuIomazei Guryp»

IIpakTudeckas padora mo teme «llonck
MakcUMyMma (MHHUMYMa) QYHKITUI

94

O0paboTKa CUMBOJILHBIX JTAHHBIX.
Anroputmer 00pabOTKH CHMBOJIBHBIX CTPOK:
MOJCYET KOJIMYECTBA MOSABJICHUI CUMBOJIA B
CTpOKe

95

ANTOpUTMBI 00Pa0OTKH CHMBOJIBHBIX CTPOK:
pa30reHne CTPOKH Ha CJIOBA 110 MPOOEIIEHBIM
CHMBOJIAM

96

ANTOpUTMBI 00Pa0OTKH CHMBOJIBHBIX CTPOK:
HIOMCK OJICTPOKH BHYTPH AaHHOI CTPOKH;
3aMeHa HallIeHHO MOJICTPOKU Ha APYTYIO

CTPOKY

97

[pakTrndeckas padora o Teme "Ob6paboTka
CTPOK C UCTIONIb30BaHNEM (DYHKINHI
CTaHJapPTHOH OMOJIMOTEKH A3bIKA
MporpaMMHUpOBaHUS"

98

I'eneparus cioB B 3ajlaHHOM asipaBuTe

99

MaccuBbI U IOCIIE10BATENBHOCTH YHCEN.
[IpakTnyeckas padota o Teme "3amnorHeHne
MmaccuBa'

0.5




100 O06001IEHHBIE XapaKTEPUCTUKH MacCHUBa 1
JluHeiHbII TONCK 3aAaHHOTO 3HAUCHHS B

101 MmaccuBe. [IpakTnueckas paboTa o Teme 1 05
"JIMHEeHHBIH NOUCK 3aJaHHOTO 3HAYEHUS B '
Maccuse"
[Ipaktnueckas padota o Teme "Ilonck

102 MHUHHMAaJILHOTO (MaKCUMAJIbHOTO) 3JIEMEHTA 1 1
B YHCIIOBOM Maccuse"
CopTHpoBKa OIHOMEPHOTO MacCuBa.

103 [IpocTeie METOABI COPTUPOBKH. 1 05
IIpakTudeckas padora o teme "IIpocTrie '
METO/Ibl COPTUPOBKU MaccuBa"
CoptupoBka cnusaueM. brictpas

104 coptupoBka mMaccupa (ayroputM QuickSort). 1 05
IIpakTudeckas pabora o teme "breicTpas '
COpPTHpPOBKa MaccuBa"
JIBOMYHBIN MTOUCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTuueckas pabora o teme 1 0.5
" IBOM4HBIN TTOUCK"

106 JIBymMepHBIE MaCCHBBI (MAaTPHIIBI) 1

107 AnroputmMbr 00pabOTKH MaTpPHI 1

108 Pemenwne 3a1a9 ananu3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO Mpoleccopa 1

110 Komnrerorepnas BépcTka TekcTa 1
[IpakTnueckas padora no Teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
tdbopmymamu"

112 MHCTpyMEHTHI perieH3upOBaHUs 1

113 [IpakTrnyeckas paboTa mo Teme 1 1

"MHoOrocTpaHU4YHbIE TOKYMEHTHI"




114

Oobnaunsle cepsuchl. KomiektuBHas padboTa ¢
nokymentamu. [lpaktuueckas pabora mo
teme "KommekTuBHas padoTa ¢
JIOKyMeHTamu"

0.5

115

Ananus JaHHBIX. bonpmmue JaHHBIC

116

MarmmHHOE 00yUeHue

117

AHanu3 TaHHBIX ¢ TOMOIIIBIO AIEKTPOHHBIX
TadJIHIL

118

119

120

[IpakTudeckas padora o Teme "AHanus
JTAHHBIX C TIOMOIIBIO IEKTPOHHBIX Ta0wI"

IToctpoenue rpadgukoB GpyHKITHI.
[Mpaktuyeckas pabora no teme "Harnsgaoe
NpEeACTaBICHUE PE3YJIbTATOB
CTaTHCTUYECCKON 00pabOTKH JaHHBIX B BUJIC
JarpaMM CpeJICTBaMHU pelakTopa
AJIEKTPOHHBIX TaOIHI"

Jlunuu tpenna. llpaktuueckas pabora 1o
teme "[loxOop MuHUM TpeH A,
MpOrHO3upoBaHue"

0.5

0.5

121

[Hon6op napamerpa. IlpakTuueckas pabora
1o Teme "HucaeHHOe pelIeHne YpaBHEHUH ¢
MOMOIIIBIO 1To100pa mapamerpa”

05

122

123
124

OnTuMH3aIys KaK MOMCK HAMTYYIIIero
pelIeHUs B 33JJaHHBIX YCIOBHSAX.
[pakTrndeckast padota o Teme "Penienue
3a/1a9 ONTHMH3AIHHU C TIOMOIIBIO
3IEKTPOHHBIX Ta0IHIT"

PesepBHOE Bpems

PesepBHOE Bpems

0.5

125

PesepBHOE Bpems




126 PesepBHOE Bpems
127 PeszepBHOE Bpems
128 PesepBHOE Bpems
129 PesepBHOE BpeMms
130 Pe3epBHOE BpeMms
131 Pe3epBHOE BpeMms
132 PesepBHOE Bpems
133 PesepBHOE Bpems
134 PesepBHOE Bpems
135 PesepBHOE Bpems
136 PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KommgectBo napOpMarmn

AHFOpI/ITMLI CKaTusa JaHHBIX

KoauuecTBo yacoB

KonTpoabhbie

Bcero
padoTsI

IpakTHyeckne
padoThI

Jlara
U3YyYCHHUS

DJ1eKTPOHHBIE
nudposbie
o0pa3oBaTeJibHbIE

pecypcbl

Anroputrm Xaddmana

[IpakTnueckas padora o teme "Cxarne
JAHHBIX C TIOMOIIBI0 anropuTMa Xaddmana'

Anroputm LZW

ANTOPUTMBI CKaTHS TAaHHBIX C MOTEPSMH.
[Ipaktuueckas padota no Teme "Cxarne

JaHHBIX ¢ oTepsamu (anroputmsl JPEG,
MP3)"

CkopocTh niepeayu TaHHbIX
[ToMexoycToMUNBBIE KOABI

[pakTHyeckas paboTa 1o Teme
"[TomexoycTolunBbIe KOABI"

05

10

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
B3anmozeiicTBue. CUCTeMHBIH 3 (HeKT.
VYnpaeieHue kak HHOOPMAIIMOHHBIH MPOLIECC.
OOpaTtHast cBsI3b

11

Mojenu 1 MoJenpoOBaHUE

12

I'pader

13

Perenne 3aa4 ¢ moMoiipo rpados

14

HepeBbs

15

OCHOBBI TCOPHH UTP

s




[Ipaktuueckas padota mo Teme "Ilonck

16 BBIUTPBIITHON CTPATETUU B UTPE C TIOJTHOMN
nHpopmarueir"

17 CpencTBa HCKYyCCTBEHHOTO WHTEIIEKTa

18 [Ipaktraeckas padora mo Teme "CpeacTsa
HUCKYCCTBEHHOI'O UHTEJIEKTA"
dopmanmzanus NOHATHUS AITOPUTMA.,

19 Mamuna TeropuHra Kak yHUBepcajabHas
Mozeb Beluucienui. Tezuc Yépua—
Toeropunra
[Ipaktudeckas padora o Teme "CocraBieHue

20 MIPOCTOM TIPOTPAMMBI JIJISI MAIITUHBI
Trropunra"

21 Mammna ITocTa

22 Hopmasnbhbie anropudmer Mapkosa
AJITOPUTMUYECKH HEPA3PEIIUMBbIC 3aJIaUH.

23 3azaua ocranoBa. HeBO3MOKXHOCTh
ABTOMAaTHUYECKON OTIJIKHA IPOTPaMM

24 C0OXXHOCTH BBIYMCICHUH
[Towck MpOCTHIX YKCeN B 33 JaHHOM

25 JIMAIa30He C MOMOIIbIO AJITOPUTMA «PEIIETO
OparocheHa»

26 [IpakTnueckas padora o Teme "Ilonck
MIPOCTHIX YMCEII B 33]]AHHOM JIhana3oHe"

97 MHoropa3psIHbIe LIeble YUCIia, 331a91
JUTMHHOM apu(MEeTHKH

08 [IpakTraeckast padota mmo Teme "Peanm3anus
BBIYUCIICHUN ¢ MHOTOPA3psIIHBIMU YnciaMu"

29 CrnoBapu (accolnMaTUBHBIC MaCCHBEI,

otoOpakenus). Xamr-rabmuiisl. [loctpoeHue




aJ'I(I)aBI/ITHO-‘IaCTOTHOI‘ 0 CJIOBaps i
3aJaHHOT'O TCKCTa

30

[Ipaktuueckas padota no Teme "[loctpoenne
aJ1()aBUTHO-4aCTOTHOT'O CJIOBAPS ISt
3aJJaHHOTO TeKcTa"

31

AHann3 TeKCTa Ha €CTECTBCHHOM S3EIKE.
Brigenenue mocaemoBaTeIbHOCTEH 10
mabmnony. PerymsipHsie BeIpakeHHUS.
YacToTHBIN aHAIN3

32

33

34

IIpakTryeckas padora 1o teMe "AHanus
p p
TEKCTa HAa €CTECTBEHHOM SI3bIKe"

Crekn. AHamU3 IPaBHIFHOCTH CKOOOYHOTO
BBIpa)KEHHSI

Brruncnenne apupMeTH4ecKoro BhIpasKeHUs,
3allUCaHHOTO B MOCT(MUKCHON Qopme

35

[IpakTnueckas padora o Teme "Bpruncnenne
apu(METUIECKOr0 BBIPAXKEHHS, 3aIICAHHOTO
B noctduxcHoi Gpopme”

36

Ouepenu. Micnions30BaHue O4epeIu s
BPEMEHHOT'O XPaHEHUS JaHHBIX

37

38

IpakTnyeckas padoTa o Teme
"Ucnons3oBanue ouepean"

JepeBbs. Peanmzanus gepesa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J[BONYHBIE
(ounapusie) aepesbs. [locTpoenne nepesa
JUISL 33)TAaHHOTO apUPMETHIECKOTO
BBIpaXXCHUA

39

[IpakTnueckas pabora o Teme
"Hcnonp3oBaHue AEPEBbEB AJIs1 BHIYUCICHUS
apuPpMETHICCKUX BRIpOKCHHUH"




40

41

42

43

PekypcuBHbIe anropuTMel 00X01a 1epeBa.
Hcnonb3oBanue cTeka U ouepeau s 00xoaa
nepesa

PexypcuBHBIE alrOpUTMBI 00X0/1a IepeBa.
Hcnonb3oBanue cTeka U ouepeau s o0xoaa
nepea

Anroputmsl Ha Tpadax. [loctpoenue
MHHUMAaJIBHOTO OCTOBHOTO JIepeBa
B3BCUICHHOI'O CBA3HOI'O HCOPUCHTHUPOBAHHOT'O
rpacda

O6xon rpada B riryouny. O6xox rpada B
LLIUPUHY

44

45

46

KonnuecTBo pa3snuyHbIX MyTel MEXIY
BEpLIMHAMYU OPUEHTUPOBAHHOIO
alMKINIecKoro rpada

Anroput™ JlefKcTpsl.

[IpakTndeckas padora o Teme "Bbrancienue
JUTMHBI KpaTYaHIIero myTH MeXI1y
BepimHamu rpada (anroputm JeikcTpsr)”

47

AnroputMm @mnoiia—Y opmania

48

3amaun, pemaeMsle ¢ MOMOIIBIO
JUHAMUYECKOTO IIPOrPaAMMHUPOBAHUS:
BBIUUCIICHHE PEKYPCUBHBIX (DYHKITUI

49

50

[IpakTnueckas padora o Teme "Bprancnenne
PEKYPCHBHBIX (PYHKIHIA C TIOMOILBIO
JTUHAMHYECKOTO MPOTPaMMHUPOBAHUS"
3agaun, pemaeMble ¢ IIOMOIIBIO
JUHAMHYECKOTO MPOrPaMMHPOBAHUS:
MOJCYET KOMMYECTBA BAPUAHTOB




[IpakTuueckas padora o teme "[loacuér

51 KOJMYECTBA BAPUAHTOB C IIOMOIIBIO 1
TUHAMIYIECKOTO TIPOTpaMMHPOBaHUS"
3agaun, pemaeMble ¢ ITOMOIIBIO

52 JMHAMHYECKOT0 IPOrpaMMHUPOBAHUSL: 3aJaul
ONITUMM3ALUI

53 [TonsTHE 0 MapagurmMax NporpaMMUpPOBaHHUS.
0O030p SA3BIKOB IPOTPAMMHUPOBAHUS

54 [lonrsiTre 06 00BEKTHO-OPHEHTUPOBAHHOM
MPOTPaMMHUPOBAHUHT

55 OO6mBexTh! 1 Knacchl. CBOWCTBA U METO/IBI
00BEKTOB

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHATIN3
[IpakTndueckas pabora o Teme

S7 "Hcnonp30BaHue TOTOBBIX KJIACCOB B 1
nporpamme”

58 PazpaboTka nporpamm Ha OCHOBE OOBEKTHO-
OPHEHTHUPOBAHHOI'O MTOAX0AA

59 [IpakTuueckas padora "Pa3paboTka npocToit 1
MIPOTPaMMBI C UCIIOJIb30BAaHUEM KIIaCCOB"
Wnkancynsanus. [Ipaktudeckas padorta mo

60 teme "Pa3paboTka Kiacca, HCHOIb3YIOMIEro 05
MHKaICYIAIui0"

61 Hacnenosanwue. [lomumopduzm

62 [IpakTnueckas padora no Teme "Pa3zpaboTka 1
HepapxXuu KIaccoB"

63 Cpensl OBICTPOI pa3pabOTKH MPOTPaAMM.
[IpoexTupoBanue naTEepdetica Moab30BaTENA

64 [IpoexkTupoBanue UHTEPPEiica MOIL30BATEINS




Hcnonbs30BaHKne TOTOBBIX YIIpaBJISICMbIX

65 AIIEMEHTOB IS IOCTPOCHUs HHTEpdeiica

66 [IpakTrueckas padora o Teme "Pa3zpaboTka 1
IIporpamMMBI ¢ Tpadudeckum uaTEpdericom”

67 N3yuenue BTOPOro s3bIKa
MPOTpaMMHUPOBAHUS

68 Uzyuenne BTOpOro s3bika
MIPOTrpaMMHUPOBAHUS

69 OTansl KOMIBIOTEPHO-MAaTEMAaTHYECKOTO
MOJIEJINPOBAHHUS
JuckpeTr3anys Ipu MaTeMaTHIeCKOM

70 MOJIETTMPOBaHUH HEMPEPHIBHBIX MPOIIECCOB.
MopenupoBaHu€e IBUKECHUSA

71 [IpakTndueckas pabora o Teme 1
"MogenupoBaHue NBIKECHUS"
MopenupoBaHue OHOIOTUYECKUX CUCTEM.

72 [IpakTnueckas pabora o Teme 0.5
"MonenupoBaHre OHOJIOTHIECKUX CUCTEM"
MaremMaTHyeckre MOAEIH B 3KOHOMHKE.

73 BrraucnuTenbHble SKCIIEPUMEHTEHI C
MOJIEJIIMHU
BepositHocTHBIe Mogenn. [pakTiuueckast

74 pabota o teme "MMuTanmonHoe 05
MOJICJIMPOBAHKE C TTIOMOIIHIO MeTo1a MoHTe- '
Kapno"

75 KommnbrorepHoe MoenMpoBaHue CUCTEM
yIpaBIICHUS

76 O0paboTKa pe3yIbTaTOB KCIIEPUMEHTA

77 Tabnuunsle (penauuoHHbIe) 0a3bl TaHHBIX




[Nownck, copTupoBKa U QUIBTpALNS JaHHBIX.
3anpocsl Ha BEIOOPKY AaHHBIX. 3alIPOCHI €

8 napamerpamiu. Berancnsemslie noss B
3armpocax

79 [IpakTuueckas padora o Teme "Pabota c
rOTOBOM 0a30i TaHHBIX"
Muororabanyusle 0a3bl JaHHBIX. THUIIBI

80 CBsI3eU MeXIy Tabnuiamu. BHeIHMA KITFod.
LenocTHOCTH 6a3bl JaHHBIX

81 [IpakTudeckas padora no Teme "Pa3zpaboTka
MHOT0Ta0MM4YHO 6a3b! JaHHBIX"

82 3ampockl K MHOTOTaOIMYHBIM 0a3aM TaHHBIX

83 [IpakTudaeckas padora mo Teme "3armpock K
MHOTOTa0IMYHOM Oa3e JaHHBIX"

84 SA3pIk ympasneHus naHnHeiMu SQL

85 [IpakTnueckas padora o Teme "YnpasieHue
JIAHHBIMH C TIOMOIIBIO s3bIka SQL"

86 Hepemnsimmonnsie 6a3b1 JaHHBIX. DKCIIEPTHBIC
CHCTEMBI

87 WuTepHeT-ipuioxxeHus
[TonsiTHE O cepBEepHOM U KIIMEHTCKOM YacTsX

88 caiita. TeXHOJIOTUS KKJIUSHT — CEpBEP», €
JOCTOWHCTBA M HEIOCTATKH

89 OcHoBsl s13pika HTML

90 [IpakTnueckas padora o teme "Co3nanue
TEKCTOBOW BEO-CTPaHHUIIHI"

91 OcHosgsl s13p1ka HTML

92 OcHoBgsl s13p1ka HTML

93 [Ipaktuueckas padota no Teme "Co3nanue

BeO-CTpaHMIIbI, BKIIFOYAIOIICH




MYJIETUMEIUAHBIC O0BEKTHI (PUCYHKH,
3BYKOBBIC JJaHHBIE, BHJIE0)"

94 OcHoBbI KackagHbIX Tabiun ctuneit (CSS)
[IpakTnueckas padora o Teme

95 "OdopMiIeHHE CTPAHHUIIBI C TTOMOIIHIO 1
KacKaIHbBIX TaOIuL cTUIeH"

96 Cuenapuu Ha s3bike JavaScript

97 Cuenapuu Ha s3bike JavaScript

98 ®opmel Ha BeO-CTpaHHIIE

99 [paktuueckas padora o Teme "Ob6paboTka 1
JaHHBIX popm"

100 Pasmemienue Be6-caiiToB. Ycayra XoCTHUHTA.
3arpy3ka (aiisioB Ha caiT
Kanpuposanue. McnipaBiieHne nepCreKTHBEI.

101 I'ucrorpamma. Koppexiust ypoBHei,
Koppekuus 1pera. Ob6eclBeunBaHUE [IBETHBIX
M300pakeHu!
BBox n300pakeHHii C UCTIOIB30BaHUEM

102 Pa3NUYHBIX TH(POBBIX YCTPOHCTB. 05
[Ipaktnueckas padora no teme "OOpaboTka '
nupoBbIx Gotorpaduit”
Peryuib. Pabora ¢ obmactsiMu. OUIIbTpEL.

103 [IpakTnueckas padora o Teme "PeTymib 0.5
uudpoBbIX Gpororpaduii”
MHorocnoiinsie n300paxkeHus. TekcToBble

104 ciou. Macka cnost. Kanansl. Coxpanenue
BBIJIEJICHHON 00J1acTi

105 [IpakTnueckas padora o Teme 1

"MHorocnoliHsle n300paskeHus"




[MoaroroBka WILTFOCTPAIU IS BEO-CalTOB.

106 [IpakTnueckas padota o Teme 1 0.5
" AHIMHPOBaHHBIC H300payKeHHS"

107 Bexropnas rpaduka. BekTopuzamus 1
PaCTPOBBIX M300paKCHHUIA

108 [IpakTudeckas padota no Teme "BekropHast 1 1
rpaduka"

109 [TpUHIUITEI TOCTPOCHHUS U PEIAKTHPOBAHUS 1
TPEXMEPHBIX MOJENEH

110 [IpakTudaeckas padora mo teme "Co3nanne 1 1
MIPOCTBIX TPEXMEPHBIX Moienen"

111 Cerounsle Mosieny. Matepuasl 1

112 EEZE;E?CCKM pabota o treme "CeTouHbIC 1 1

113 MopenupoBaHue UICTOYHUKOB OCBEICHUSL. 1
Kamepnt

114 [IpakTuyaeckas padora o teme "Pennepunr” 1

115 AnnutuBHbIE TexHonorud (3D-mpuHTEpHI) 1

116 [ToHsTHE O BUPTYATBHOM PEATBHOCTH H 1
JIOTIOJIHEHHOM peaIbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHoe Bpems 1

119 PesepBHoe Bpems 1

120 PesepBHoe Bpems 1

121 PesepBHOe Bpemst 1

122 PesepBHOe Bpemst 1

123 PesepBHoe Bpems 1

124 PesepBHOE Bpems 1

125 PesepBHOE Bpems 1




126 Pe3epBHoe Bpems

127 PeszepBHOE Bpems
128 Pe3epBHoe Bpems
129 PesepBHOE Bpems
130 PesepBHOE Bpems
131 PesepBHOE Bpems
132 PesepBHOE Bpemst
133 PesepBHOE Bpemst
134 PesepBHOE Bpemst
135 PesepBHOE Bpemst
136 PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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ITPOBEPAEMBIE HA EI' IO UHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

Kon
IIpoBepsieMble TPeOOBAHHUS K MPEeIMETHBIM Pe3yJIbTaTaM OCBOEHHUSI
MPOBEPSIEMOT0 . .
poeep OCHOBHO# 00pa3oBaTeIbHOI MPOrpaMMbl CpeHero o01ero oopa3oBanus
TpebdoBaHMS

1. 3name (nonumams)

[loHumManue OCHOBHBIX TPHHLUIIOB YCTPOHCTBa M  (YHKIMOHUPOBAHHUS
COBPEMEHHBIX CTALMOHAPHBIX W MOOWIBHBIX KOMIIBIOTEPOB; TEHICHIMN
11 pasBUTHS KOMIIBIOTEPHBIX TEXHOJIOTHH; BIIaJIicHUE HaBbIKaMH pabOTHI C
ONEPALMOHHBIMH CHCTEMaMH M  OCHOBHBIMM BHJAM{  IPOrPaMMHOIO

oOecrieveHus ISl pellieHus yU4eOHBIX 3a/1a4 10 BRIOPAHHOM CreIUaIN3aI[UK

12 Hamuume mpencraBieHuii o  0a30BBIX  MPUHOMIAX  OpPraHU3allid U

(YHKIMOHUPOBAHUS KOMITBIOTEPHBIX CeTei

13 I[lornManne OCHOBHBIX IPUHOUIIOB AUCKPETHU3AlMKU Pa3JIMYHbIX BUIOB

HHpOpMaIH

[Monumanne 0a30BBIX aNTOPUTMOB O0pabOTKM YHCIOBOW W  TEKCTOBOM
uH(popManuH (3aruch YHCeT B MO3UIIMOHHON CHCTEME CUMCIICHUS, JAEIUMOCTh
14 LENBIX YHCEN; HAXOXKICHUE BCEX MPOCTHIX YHCEN B 3aJaHHOM JHalla3oHE;
00paboTKka MHOTOpa3pSAAHBIX IETBIX YHCEN; aHAJM3 CHMBOJBHBIX CTPOK H

JIPYTHX), aITOPUTMOB MTOUCKA U COPTHUPOBKHU

15 3Hanue (PyHKIMOHAIBHBIE BO3MOKHOCTH MHCTPYMEHTAIBHBIX CPEIICTB CPEIbl

pa3paboTku

16 BJ'IaI[eHI/Ie OCHOBHBIMH CBCACHUAMU O bazax JAaHHBIX, UX CTPYKTYpEC, CPECACTBAX

CO3/1aHUS U pa0OThI C HUMH

[lornManue BO3MOXXHOCTEH U orp AHMYCHUM TEXHOJIOTHH HCKYCCTBCHHOI'O
17 HWHTCIIJICKTAa B pa3JIM4YHbIX oGnacmx; HaJIn4yue Inp eI[CTaB.HeHI/Iﬁ 00
HCII0JIb30BaHNN I/IH(I)OpMaI_[I/IOHHLIX TEXHOJIOTHH B Pa3INYHBbIX

npodecCHOHATBHBIX chepax

Bnagenne TeopeTHdyecKMM  ammapaTroM, IMO3BOJISIOUIMM  OCYHIECTBISATh
MIPEJICTAaBICHUE 3aJaHHOIO HATypaJbHOIO YHCIA B PAa3IUYHBIX CHUCTEMax
18 CUHCJICHUSI; BBITIOJNHATEH MPEoOpa30BaHuUsl JIOTHUECKUX BBIPAXKECHUH, UCTIONB3YS

' 3aKOHBI alreOphl JIOTHKK; ONPEAEIATh KpaTyalIinii MyTh BO B3BELIEHHOM Ipade

1 KOJIMYECCTBO Hy’I‘Cﬁ MEXKAY BEPUIMHAMH OPHUECHTHUPOBAHHOI'O AIUKINYECKOTO

rpada

2. Ymemo

YMeHne HCIoIb30BaTh KOMIIBIOTEPHO-MATEMATUICCKUE MOJCIIN [JIs aHaJIn3a
2.1 00BEKTOB H mpouecCoB: (l)OpMy.]'II/IpOBaTL oejb MOJACIMPOBAHUSA, BBINIOJIHATDH

aHaJIN3 peE3yJbTaTOB, IIOJNYYCHHBIX B XOJAC€ MOIACINPOBaHWA, OILCHUBATH




2.2

aJICKBATHOCTb MOJACIIN MOJACIINPYCMOMY 06’B€KTy HJIK TTIPOLCCCY; MPEACTABIIATH

PE3YIBTATHI MOJACIIUPOBAHNA B HATJIAJHOM BUIC

VYMenne  KiacCHOUIMPOBATH  OCHOBHBIC — 3aJayd  aHAM3a  JAHHBIX
(mporHo3upoBaHue, Kiaccu(UKalys, KIAaCTCpU3alus, aHaIu3 OTKIOHCHUN),
MMOHUMATh TIOCIIEAOBATEIFHOCTh PEIISHUs 3amad  aHajiW3a JTaHHBIX: cOop
MIEPBUYHBIX JIAHHBIX, OYUCTKA U OICHKA KavyeCcTBa JAaHHBIX, BbIOOp M (WIN)
MOCTPOCHHE MOJENH, MpeoOpa3oBaHUE [aHHBIX, BU3yalW3allUs JTaHHBIX,

MHTEpIpeTalus pe3ynbTaToB

2.3

YMeHue onpenenits MHQOPMALMOHHBIH OOBEM TEKCTOBBIX, Tpaduyeckux u
3BYKOBBIX [J@HHBIX IIPHU 3aJaHHBIX IIapaMeTpax IUCKpeTH3alud. YMEHHE
ONpeAENATh CPEJHIOI0 CKOPOCTh Mepefaud IaHHBIX, OLEHUBATh HM3MEHEHHE
BpPEMEHHM Iepefayd NpU HW3MEHEHWH HH(OPMAIMOHHOTO 00bEMA MAaHHBIX U

XapaKTCPHUCTHUK KaHaJla CBA3U

2.4

2.5

YMeHue CTpoUTh KOJI, 00eCIeUNBAIOIINN HAUMEHBIITYIO BO3MOXKHYIO CPEIHIOI

JUTHHY COOOIIIEHUS TTPHU U3BECTHON YaCTOTE CHUMBOJIOB

VYMeHHe UCHOJb30BaTh NMPHU PELICHUH 33Jad CBOKCTBA MO3MLMOHHOM 3amucu
4YHuCeyl, aJTrOpUTMbl IIOCTPOCHHUA 3aIllMCU 4YHUCJIa B HOSI/IHI/IOHHOﬁ CHCTEMC
CUMCJICHUS] C 3aJaHHBIM OCHOBAaHHMEM M IIOCTPOCHHUS 4YHMCIa IO CTPOKE,
coJepXKallel 3alKuch 3TOr0 4YUCIAa B IO3ULMOHHOM CHCTEME CUUCIEHHS C
3aJaHHbBIM OCHOBaHMEM; YMEHHE BBIIOJIHATH apU(PMETHUECKHE OIepaluud B

IIO3UMIIMOHHBIX CUCTEMAX CUMUCIICHHUA

2.6

2.7

YMmenune CTPOUTD JIOTUYECKOC BBIPAKCHUEC B IIH3’L}OHKTPIBHOI>'I 1 KOHBIOHKTUBHOM
HOPMAJTBHBIX (JOpMax I10 3aIaHHON Ta0JIHIle HICTHHHOCTH; UCCIIEI0BATh 00IAaCTh
WUCTHHHOCTH BBICKA3bIBAaHUS, COJIEPKAIIECTO MEPEMEHHBIE; pellaTh HECIOKHBIE

JIOTUYCCKUEC YPABHCHUSA

YMeHue pemarh aaropuTMUYECKUE 3aJayud, CBS3aHHBIE C aHAIM30M IpadoB
(3amauM  MMOCTPOCHHS ONTUMABHOTO WYTH MEXAy BepliMHamu rpada,
ONpeAeNeHus]  KONMYECTBA  pPa3IMYHbIX IyTed  MEXIy  BepIIMHAMHU

OPUEHTUPOBAHHOT'O AIIMKIINYECKOro rpada)

2.8

2.9

YMeHHME MCIOJIb30BaTh JEPEBbS NPU AHAIU3E€ U IIOCTPOCHHHM KOJIOB M IS
NpeACTaBICHUs apUPMETHUECKIX BBIPAKCHUH, PH PELLICHUN 33134 IOMCKa U
COPTUPOBKH; YMEHHME CTPOUTH JEPEBO MIPbl II0 3aJaHHOMY aJITOPUTMY;

pa3pa6aTI>IBaTI> 1 000CHOBBIBATh BBIMT'PBIIITHYIO CTPATCTIUI0 UT'PbL

YMeHne aHaIu3upoBaTh ATOPUTMBI C UCIIOJIB30BaHUEM TaOJIHIl TPACCHPOBKY;
ompenensaTs 0e3 WCMONb30BaHUS KOMITBIOTEpA PE3yJbTaThl BBITOJHEHUS
HECJIOKHBIX IPOTrpaMM, BKIIIOYAIOIIUX LUKIIbI, BETBJICHHUS U MOAIPOrPAMMBIL,

IIpU 3aJIaHHBIX NCXOAHBIX JaHHBIX

2.10

YMeHue ompenensaTs CI0KHOCTh M3y4aeMBIX B Kypce 0a30BBIX alTOPHUTMOB
(cyMMHpoBaHHME 3JEMEHTOB MAacCHBa, COPTHPOBKAa MacCHBa, IepeOOpHbIC
AITOPUTMBI, TBOMYHBIN MOMCK) ¥ MPUBOANTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB

pa3H0ﬁ CJIOKHOCTH IJIsd pCHICHU O,E[HOﬁ 3aJa4u




2.11

2.12

2.13

Brnanenne yHHMBEpCAIbHBIM SI3BIKOM TIPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#), npeacTaBieHusIME 0 0a30BbIX THIIAX JAHHBIX
U CTPYKTypax JaHHBIX; YMCHHE WKCIIOJIb30BaTh OCHOBHBIC YIIPABJISIOIINC
KOHCTPYKITUH; YMEHHE OCYIIECTBIATh aHAIM3 MPENI0KEHHONH MpPOTpaMMBI:
OTIPEACIATE PE3YJIbTATHI PA0OTHI POTPAMMBI TP 33JJAHHBIX HCXOTHBIX JIAHHBIX;
OTIPEAeTIATh, IPH KaKUX MCXOJHBIX JAHHBIX BO3MOXKHO MOJYyYEHHE YKa3aHHBIX
pe3yNIbTaTOB; BBISBIATH NaHHBIE, KOTOPHIE MOTYT IPUBECTH K OMIHNOKE B paboTe
MPOrpaMMbr; (OPMYIUPOBATH MPEITIOKCHHS MO YIYUIICHUIO MPOTPAMMHOTO
KoJa

YMeHHe ~ peanu30BBIBATH HA  BBEIOpDAaHHOM Ui WM3YYCHHS  S3bIKE
nporpammupoBanus Bbicokoro ypoBHA (Ilackamp, Python, Java, C++, C#)
THITOBBIC aJTOPUTMBI 00paOOTKHM YHCEIN, YHCIOBBIX IOCIEAOBATEILHOCTEH W
MAacCCHBOB: MpPEJCTaBICHUE 4YHCIa B BHJC HAOOpa MPOCTBIX COMHOMKHTEIICH;
HaXO0XJIEHHE MaKCHMaIbHON (MUHHMAaIbHOW) HU(PHl HATypalIbHOTO YHCIA,
3aMMCAaHHOIO0 B CHUCTEME CUHMCJICHHUS C OCHOBaHHEM, HE MpeBbimaromuMm 10;
BBIYMCIICHHE O0OOIMIEHHBIX XapaKTePUCTHK AIIEMEHTOB MacCHBA WM YHCIIOBOM
MOCJICAOBATEILHOCTA (CYMMBI, MPOM3BEACHUS CPEIHEro apu(pMeTHdecKoro,
MHHHUMAJILHOIO M MAaKCHMAlbHOTO »JJIEMEHTOB, KOJWYECTBA DSJIEMEHTOB,
YIOBJICTBOPSIIOIIUX 33J]aHHOMY YCJIOBHIO); COPTHPOBKY 3JICMEHTOB MAaCCHUBA;
YMEHHE HUCIOJIh30BaTh B MpOTpamMMax JaHHBIE Pa3UYHBIX THIIOB C y4ETOM
OFpaHI/I‘ICHI/Iﬁ Ha Juaria3oH UX BO3MOXHBIX 3Ha‘ICHI/II71, MPUMCHATH IPHU PCIICHUN
3aa4 CTPYKTYpHI MaHHBIX (CHHCKH, CIIOBapd, CTEKH, OYEpenIH, ICpPEeBbs);
NPUMEHSTh CTaHIApTHbIE W COOCTBEHHBIC MOANIPOTPAMMBI Il 00pPabOTKH
YUCIIOBBIX JAaHHBIX W CHMBOJIBHBIX CTPOK; HCIIONIB30BaTh INPH pa3paboTke
mporpaMM OHMOJIMOTEKH MOANMPOTPaMM; YMEHHE HCIOJIb30BaTh CPEICTBA

OTJaJIK{ POrpaMM B Cpezie IPOTrpaMMHUPOBAHUS

YMeHue UCToIb30BaTh 3JIEKTPOHHBIE TAONUIIBI U aHANIN3a, IPEIACTABICHUS U
00paboTKK JaHHBIX (BKJIIOYAsi BEIOOP ONTHUMAIBLHOTO PEUICHHUs, TOA00p JTHHUU
TpeH/1a, pelIeH e 33/1a4 MPOTHO3UPOBAHMS); YMEHHE UCIIOIb30BaTh TaOINYHbBIE

(pensiiMoHHbBIe) 0a3bl JAaHHBIX U CIPABOYHBIC CUCTEMBI

2.14

YMeHre OpraHu3oBBIBaTh JMYHOE HMH(MOPMAIMOHHOE TIPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3IUYHBIX CPEJICTB LU(PPOBBIX TEXHOJIOTHH; MOHUMAaHHE
BO3MOXXHOCTEH LH(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX YCIYT, IH(POBBIX

06pa3OBaT6J'ILHI>IX CCPBHUCOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI' I1O
NH®OPMATHUKE

Kon
1

11

1.2

IIpoBepsieMblii 3J1IEMEHT COIEPKAHUS

Lndposas rpaMOTHOCTD

OCHOBHBIE TEHACHIUN PAa3BUTUA KOMIIBIOTCPHBIX TEXHOJIOTH. HapaJ'IJ'IeJ'IBHBIe
BBIYHCIICHHUS. MHOT OIMPOLICCCOPHBIC CUCTCMBI. PaCHpCI[eJ'IéHHBIC BBIYHCJIIUTCIIBHBIC

CHCTEMBI B 00paboTKa OOIBIINX JAHHBIX

[IpuHIMIIBI TOCTPOEHUS U allapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTell. CeTeBble
npotokonsl. Cets MHTepHET. Anpecanus B cetn MuatepueT. IIporokonsl cteka TCP/IP.
Cucrema nomeHHblXx uUMEH. Pasnenenue IP-cetm Ha moncetn ¢ MOMOLIBIO Macok

oJiceTei

1.3

QaiinoBast cucrema. [louck B daitnoBoit cucreme. [IpuHIUNBI pa3MelieHUS U
WMEHOBaHUs (PaiiyioB B JOATOBpeMeHHOW mamsaTd. [11aGmoHbI AN OmMCcaHus TPYII

(hatinos

14

15

CKopocTb niepeiayn JaHHBIX. 3aBUCUMOCTh BPEMEHH Tepeladyn OT HH)OPMAIIHOHHOTO
00bEMa TaHHBIX M XapaKTEPUCTUK KaHaja CBSI3U

udpoanne nanHbx. CHMMeTpuuyHBIE W HecuMMmeTpuuHbie mmdper. [udpsr

npocroii 3amensl. [udp Lesaps. ludp Buxenepa. Anroputm mudposanus RSA

1.6

KOIIBI, ITO3BOJIAIOIINEC O6Hapy)KI/IBaTL U UCIPABIATH OHH/I6KI/I, BO3HHUKAIOMMUC IIpHU
nepenave naHHbIX. Paccrosane Xsmmunra. KoaupoBarue ¢ moBropeHrnem 0utoB. Kombt

X3MMHUHTa

Teopernueckre 0CHOBBI HHPOPMATUKI

2.1

JBonyHOoe KomaupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpPHBIE KOABL. JlekonupoBaHue
COOOLIeHN, 3amMCaHHBIX C IOMOLIbI0 HEPaBHOMEPHBIX KOAOB. YcioBue @ano.

HOCTpOGHI/Ie OAHO3HAYHO JACKOAUPYEMBIX KOJAOB C IIOMOIIBLIO A€PEBA

2.2

2.3

TeopeTuueckue MOIXOABI K OIEHKe KonndecTBa nHpopManuu. EquHune namepenus
KosimuecTBa MHGopManuu. AnpaBUTHBINA MOIXO K OLEHKE KOJIMYECTBa HH(POPMALIUH.
3akoH aagutuBHOCTH MHGOopMarmu. @opmyna Xaptnu. MHbopmanus 1 BEposSTHOCTS.

®opmyna lllennona

Cuctemsl cuncieHus. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHMCEN B MO3UIMOHHON
cucteme cuncieHus. CBOWCTBA TMO3MIMOHHOW 3alyCH YHcia: KOJIUYECTBO mUpp B
3alMCH, MPU3HAK JEIMMOCTH YHCIa HA OCHOBAaHME CUCTEMBI CUMCIIEHUSA. AJTOPUTM
MepeBoa MeJIoro 4Yruciaa U3 P-muHOW CHCTeMBI CUHCICHUS B JECATHYHYIO. AJITOPUTM
nepeBo/ia KOHEUHOH P-muHOi ApoOH B 1eCATUYHYIO. AJITOPUTM [IEPEBO/IA [IETI0T0 YHCIIa
U3 JECATUYHOU CUCTEMBbl cuucieHMs B P-munyro. IlepeBoj; KOHEUHOH IeCATHUYHOU
apobu B P-munyro. JlBomuHas, BOCBMEpMYHAS M MIECTHAIIATEPUYHAS CHCTEMBI
CUHCIICHUSI, CBS3b MEXJY HHMH. ApHQMETHYECKUE OIepalud B TO3WUIMOHHBIX

CHUCTEMAX CUHUCIICHUA
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2.5

2.6

Tpoanaﬂ YpaBHOBCHICHHAsA CHUCTEMA CUYUCIICHUA. I[BOI/I‘-IHO-,Z[GCHTI/I‘-IHEUI CcHuCTCMa

CUHHUCJICHUA

Komuporanme texctoB. KommpoBka ASCII. OmnoOaiiTHble KOAMpOBKH. CTaHmapT
UNICODE. Koguposka UTF-8. Onpezaenenre nHGOpMAIMOHHOTO 00BEMa TEKCTOBBIX

coOOImeHn i

KomupoBanme w3o0pakenmit. OreHka WHOOPMAITMOHHOTO 00BEMa TrpadHUIeCKUX
JIAHHBIX TIPH 3aJaHHBIX pa3pelICHUM M TIyOWHEe KOoIupoBaHMs IBeTa. L[BeToBbBIC
monenu. KogupoBanue 3Byka. OneHka HHGOPMAIMOHHOTO 00hEMA 3BYKOBBIX JIAHHBIX

IIpU 3aJaHHBIX YaCTOTC JUCKPCTU3AlUU U Pa3psAAHOCTU KOAUPOBaHUSA

2.7

Anre6pa noruku. [lonsiTue BrickasbiBanusl. Bricka3piBaTenbHbie GOPMBI (TIPEAUKATHI).
KBaHTOpBI CyIIeCTBOBaHUS U BCEOOIIHOCTH.

Jlornyeckue onepanun. Tadnuipl uctuaHocTH. Jlornueckue Beipaxenus. Jlormueckue
ToxkzaecTBa. Jlornueckue onepauny U onepauy HaJl MHOKECTBAMH.

3aKkoHBI ATeOphl IOTHKH. DKBUBAJICHTHBIE TIPE00PA30BaHMUS JIOTHYECKUX BBIPAKEHUH.
Jlornuyeckue ypaBHEHHs U CHCTEMBI YPaBHEHUU.

Jlornyeckue GyHKIMH. 3aBUCUMOCTDh KOJTHYECTBA BO3MOXKHBIX JIOTHUECKHX (DYHKIHIA
OT KOJIMYECTBA apIyMEHTOB.

Kanonuueckue GopMbl JIOTHUECKUX BBIPAKCHUN

2.8

2.9

COBCpH_ICHHLIG JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOpPMAaJIbHBIC (1)0pr1, AJITOPUTMBI

UX IIOCTPOCHUA 11O Ta6J'II/II_I€ HNCTHHHOCTH

Jlornueckue  snemMeHTHl B cocTaBe  Kommbiorepa.  Tpurrep.  Cymmarop.
MHoropaspsasslii  cymmarop. IlocTpoeHue cxeM Ha JIOTMYECKMX AJIEMEHTAX [0
3alaHHOMY JIOTHYECKOMY BBIPD@KEHHWIO. 3alKCh JIOTHYECKOTO BBIPAXKEHUSA 10

JIOTHYECKOH cXeMe

2.10

211

Monpenn wu wMopenupoBanue. llenm MopenupoBaHus. AJEKBATHOCTH MOJEIH
MOJIETIHPyeMOMY O0BEKTy WitH Tiporieccy. DopManu3anus MPUKIaTHBIX 3a/1a4.
[IpencraBnenne pe3yabTaTOB MOJCIHPOBAHUS B BHJAC, yIOOHOM I BOCHPUSTHS

yenoBekoM. [ padmdeckoe npecTaBieHNe JaHHBIX (CXEeMBI, TaOIHUIIbI, TpaduK).

[IpencraBnenue LENbIX YUCENT B MaMATH KOMIbOTEpa. OrpaHUYEHHOCTh AMANA30HA
Yucedl MPU OTPAaHUYEHHUU KOJIMYECTBA pa3psnoB. llepemosiHeHne pa3psiHON CETKH.
Be33HakoBEIC U 3HAKOBBIC TaHHBIE. 3HAKOBLIM OWUT. JIBOMYHBIN TOMOIHUTEIBHBIA KO
OTPHUIIATETHHBIX YHCEIL.

[ToOuToBBIe NMormveckue orepanuu. Jlorudecknuid, apuPpMETHUECKUN U IUKIMYECKU

cnpury. [lIudpopanue ¢ momorpo MOOUTOBOH onepanuu «uckiodaromee I

212

HpeHCTaBHeHHe BCIICCTBCHHBIX YHCEJI B IMaMATH KOMIIBIOTEPA. 3Haqama;{ qacTb U
MOpAAOK 4YHrcCJIa. ﬂI/IaHEBOH 3HAYCHUI BCIICCTBCHHBIX YHMCCII. HpO6J'IeMBI XpaHCHUsA
BCIICCTBCHHBIX YHCECJI, CBA3AaHHBIC C OrPaHUYCHHUEM KOJIMYECTBA Pas3psaaoB.
Brinonunenue onepaum‘/'l C BCIICCTBCHHBIMH 4YHCJIaMH, HAKOIIJICHUC OIIMOOK npu

BBIYHCJICHUAX

2.13

I'padsl. OcHoBuble mousTHst. Buasl rpados. Onucanne rpadoB ¢ MOMOIIBI0 MaTPHIIL

CMCIKHOCTH, BCCOBBLIX MATpHL, CIHUCKOB CMCKHOCTH. Pemenue AITOPUTMUYCCKUX




3a/1a4, CBS3aHHBIX C aHAIU30M TpadoB (MIOCTPOCHHE ONTUMAIBHOTO MYTH MEXKIY
BepIIMHAMU rpada, ompeaeneHrne KOIMIECTBA PAa3IUIHbIX MyTeH MEXIy BEepIIMHAMHU

OPUEHTUPOBAHHOTO AIUKINIECKOTO Tpada)

2.14

HepeBbsi. bunapHoe nepeBo. [lepeBpsi momcka. CmocoObl 00xoma Jaepesa.
IIpencrarnenue apudMeTHICCKUX BRIpAKCHUH B BUC AepeBa. Vcmonp3oBanue rpados

U JICPEBBEB TPU ONMUCAaHUK 0OBEKTOB U MPOIECCOB OKPYKAIOIIET0 MHUpa

2.15

JluckpeTHbie WTpbl JIBYX WIPOKOB ¢ TOJHOW wuH(popMmarueit. IloctpoeHue nepera
mepebopa BapuaHTOB, ONMMMCAHNUE CTPATETHH UTPHI B TAOMMIHOHN (hopMme. BRIMTphIITHEIC

U IMMPOUTPBIINIHLIC ITO3UIIUH. BI)II/IFpI)IIHHI)IC CTpaTeruu

2.16

CpeI[CTBa HUCKYCCTBCHHOT'O HHTCJIJICKTA. I/I,E[eHTI/I(bI/IKaHI/ISI 1 IIOUCK H306pa)KeHHI>i,
pacCrio3HaBaHUE JIMII. Hcnons30BaHNE METOJIOB HNCKYCCTBECHHOI'O HHTCJUJICKTa B
o6yanome cucreMax. Hcrmonp3oBaHHE METOJIOB HNCKYCCTBCHHOT'O HHTCIIJICKTAa B

poboroTtexuuke. MiaTepHeT Bemel. HeliponHsie ceTn

ANTOPUTMBI U TIPOTPaMMHPOBAHNE

3.1

3.2

3.3

dopmanuzanuus NOHATHs anroputMa. MammnHaa TeropUHra Kak yHUBEpCAbHAs MOJENb

BBIYHCIIEHUH

O1eHKa CII0KHOCTH BBIYHCIICHUH. Bpems paboThl 1 00bEM HCTIONB3YEeMO MaMsITH, UX
3aBUCHMOCTH OT pa3Mepa MCXOAHBIX JaHHBIX. OIeHKa aCHMIOTOTHYECKON CI0KHOCTH
ANTOPUTMOB. AJNTOPUTMBI TIOJTMHOMHUAIBHOW CIOXHOCTH. [lepebGopHblie aaropuUTMBI.
[lpumepsl pa3nMYHBIX AITOPUTMOB pEIICHHS OJHOM 3aadyd, KOTOpPBIE HMEIOT
PA3IMYHYIO CIIOKHOCTh

OnpenesneHne BO3MOKHBIX pe3yJIbTaTOB pab0Thl MPOCTEHIIINX alITOPUTMOB YIIPAaBICHHUS
UCIIOJIHUTEISIMA M BBIYMCIUTENBHBIX aIropuTMoB. OmnpeiesieHre NCXOIHBIX JaHHBIX,

NPY KOTOPBIX aITOPUTM MOXKET JIaTh TPeOYEeMBIi pe3ybTaT

3.4

35

AnropuT™Mbl 00pab0OTKH HATYPalbHBIX YUCEN, 3alIMCAHHBIX B TIO3UIIMOHHBIX CHCTEMaX
CUMCIJICHUS: pa30MeHHUe 3alncH YUCiia Ha OTHeNIbHbIE TU(PBI, HAXOXKAECHHE CYyMMBI U
NPOU3BENICHUS TUPP, HAXOXKJCHHE MAKCUMAIILHON (MUHUMAIbHOW) UG PHI.

[IpencraBnenue uncna B BUJe Ha0opa NPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO
BO3BEJIEHHSI B cTemeHb. [Ionck mpoCThIX Yncen B 3aJJaHHOM JHANa30He C MOMOIIBIO

AIrOpUTMa «pereTo DpaTocheHar

MHOFOpaBpSIILHBIe OEJIbIC YUCiia, 3aJa4u HHHHHOﬁ apI/I(l)MeTI/IKI/I

3.6

A3pik mporpammupoBanusi (Ilackams, Python, Java, C++, C#). Tumbl JaHHBIX:
LIEJIOYHCIIEHHBIE, BEIIECTBEHHBIE, CUMBOJIBHBIC, Jornueckrue. Bersnenus. CrokHble
ycaoBud. Hukiel ¢ ycnoBuem. LIUKITbI IO IEpeMEHHOM.

OO0paboTka maHHBIX, XpaHsmuxcs B (Qainax. TekcroBele W ABOMYHBIE (haibl.
daiinossie iepeMeHHbIe ((aiinoBbie ykazarenn). Urtenne u3 daiina. 3anuck B daii.
Paszbuenue 3anaun Ha noazanaun. [loamnporpamMmel (mpoueaypsl U QyHKIHN).

Hcnonp3oBanue cTaHAApTHON OMONMOTEKH SI3BIKA MTPOrPaMMHUPOBAHUS

3.7

Pekypcusi. PexypcuBnble mpouenaypsl u ¢yHkuuu. lcmomb3oBaHue creka JUIs

OopraHu3an peKypCHUBHBIX BBI3OBOB




3.8

YucnenHsle MeTobl. TouHOE U MpUOIMKEHHOE pellieHus 3aJaun. YUCcIeHHOe pelieHe
YPaBHEHHMH C TIOMOIIbIO Moa0opa mapamerpa. UHCICHHBIE METOIBI PEIICHUS
ypaBHEHUH: MeTo mepebopa, METOA TMONOBHHHOrO jeneHus. llpubmmxénnoe
BBIUHMCIICHUE AJMH KPUBBIX. Beruucnenue momaneil Gpuryp ¢ moMouso 9uCIeHHbBIX
METO0B (METOJ TpPSMOYTrOJbHHKOB, MeTox Tpamenuii). Ilomck MakcuMmyma

(MuHIMYMa) QYHKITUN OTHOM MTEPEMEHHON METOIOM ITOJIOBUHHOTO JIeTIEHUS

3.9

O06paboTka CUMBOIBHBIX MaHHBIX. BeTpoeHHBIE (DYHKIMH S3bIKa TTPOTPAMMHUPOBAHHS
JUIsi 00pabOTKH CHMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKH CHUMBOJIBHBIX CTPOK:
MOJCUET KONMYECTBA MOSBICHUA CUMBOJIA B CTPOKE, pa30MEeHUE CTPOKH Ha CIIOBA TO
MPOOEILHBIM CUMBOJIaM, ITOMCK MOJICTPOKU BHYTPH JAHHOUW CTPOKH, 3aMEHA HaICHHOM
MOJICTPOKA Ha JPYTyl CTpOKy. [eHepamusi Bcex CIOB B HEKOTOpOM ai(haBuTe,
YIIOBIIETBOPSIOIINX 32JJAHHBIM orpaHrueHusM. [IpeodpazoBaHue Ynciia B CHMBOJILHYIO

CTPOKY 1 00paTHO

3.10

MaccuBbl U OCIEN0BATEIBLHOCTH YKCel. Brruncienne 0000MEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCUBa WMJIM YHCJIOBOW MOCJIENOBATENLHOCTH (CyMMBI, MPOWU3BEACHUS,
CpeOHEro apu(pMETHYECKOro, MHHUMAJIbHOIO M MAaKCHUMAJIbHOIO JJIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, YAOBJIETBOPSIOMINX 33aJJaHHOMY yCJIOBHIO). JIMHEHHBIN monck
3aJ]aHHOTO 3HAYCHHsT B MacCHUBe. AITOPUTMBI PabOTBl C 3JEMEHTAMHU MAaCCHBa C
OJTHOKPAaTHBIM ITPOCMOTpOM MaccuBa. COpTHpPOBKa onHOMEpHOro maccua. IIpocTeie
METO/BI COPTUPOBKM (METOJ| My3bIpbKa, METOX BEIOOpa, COPTHPOBKA BCTABKAMHU).
CoptupoBka ciusiHEeM. bpicTpas coptupoBka MmaccuBa (amroputM  QuickSort).

JIBOMYHBIN [TOMCK B OTCOPTUPOBAHHOM MacCUBE

3.11

JByMepHBIE MaccuBbl (MaTpHIlbl). ANTOPUTMBI O0OpabOTKH JBYMEPHBIX MAacCHBOB:
3al0JHEHWE JABYMEPHOIO YHWCIIOBOIO MacCHMBa II0 33JaHHBIM HpPaBWIIAM, IIOHMCK
3JIeMEHTa B JIBYMEPHOM MAacCHBE, BBHIYHCICHHE MaKCHMyMa (MUHHUMYyMa) U CyMMBI
3JIEMEHTOB JBYMEPHOI'O MAacCHBa, IEPECTaHOBKA CTPOK U CTOJIOLOB IBYMEPHOTO

MaccuBa

3.12

3.13

CrnoBapu (accouuaTHBHBIE MAacCHBBI, OTOOpaxeHwus). Xom-tadmunsl. lloctpoenue
an(aBUTHO-4ACTOTHOTO CJIOBAPS VIS 331aHHOTO TEKCTa
Crexku.  AHanmM3  TPaBUIBHOCTH  CKOOOYHOTO  BBIpaKeHUs.  Borumcrenue

apr(METHYECKOTO BBIPAKEHHSI, 3aIIMCAHHOI0 B ITOCT(HHUKCHOH (opme.

Ouepenu. Mcrionb30BaHue o4epe/iu I BPEMEHHOTO XpaHEHUS JaHHBIX

3.14

AnroputMmsl Ha Tpadax. [TocTpoeHne MHHUMaTBLHOTO OCTOBHOTO JIepEBa B3BEICHHOTO
CBSI3HOTO HEOPUEHTHUPOBAaHHOro Trpada. KonamuecTBO pa3muuHBIX MyTeH MeEXIy

BEpILIMHAMHU OPUEHTUPOBAHHOTO aIMKIN4ecKoro rpada. Anroputm JledkcTpol

3.15

3.16

HepeBps. Peamuzaumst nepeBa ¢ IOMOUIBIO CCBUIOYHBIX CTPYKTYp. JlBOWYHBIE
(6bunapusie) gepeBbs. llocTpoeHme nepeBa Ui 3aZaHHOTO apU(PMETHYECKOTO
BhIpOKEHMS. PeKypcHBHBIE alTOpUTMBI 00X0aa jaepeBa. Vcronb3oBaHue cTeka U
ouepeau A 00xoza Aepesa

JuHamuueckoe NpOrpaMMHpPOBAHHE KaK METOJ pEIIeHUs 3anad C COXpPaHEHUEM

MPOMEXKYTOUHBIX PE3YyJIbTaTOB. 3aJadd, pEmaeMble C TOMOIIBI0 JUHAMHYECKOTO




3.17

MporpaMMupOBaHus: BBIYHUCICHUC PCKYPCUBHBIX (I)YHKI_[I/II}'I, HO,E[C‘-IéT KOJIM4YECTBa

BapHaHTOB, 3a1a4i OINITUMH3AIIUN

Ilonsarre 00 0OBEKTHO-OPUEHTHPOBAHHOM ITPOrpaMMHUpOBaHUN. OOBEKTH U KJIACCHI.
CpoticTBa U MeTOJBI 00beKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHanu3. PazpaboTka
MporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TOMXOAa. VIHKarcymsms,

HaclieIoBaHue, MOTUMOPHU3M

4.1

WNudopmannoHHbIe TEXHOIOTHH

Anamm3 pganHbiX. OCHOBHBIE 33/Ja4ll  aHAIM3a JaHHBIX: TMPOTHO3WPOBAHUE,
KJIacCUQUKAIVsI, KJacTepu3aliys, aHaJIu3 OTKIOHeHUH. [1ociie10BaTeIbHOCTD PEIICHHUS
3aa4 aHaNM3a JaHHBIX: COOp TMEPBUYHBIX IAHHBIX, OYHCTKA M OIIEHKAa KavyecTBa
JTAHHBIX, BEIOOP M (MJTH) IOCTPOSHUE MOJICIH, Pe0OpPa30BaHNE TaHHBIX, BU3yaIU3alUs
JAHHBIX, HHTEPIIpEeTanus pe3yiapTaToB. [Iporpammusie cpeacta u HTepHET-CEPBUCH

JUTst 00paOOTKHU M MPEICTaBICHUS JaHHBIX. bosbine nanHbie. MamnHHOE 00yUYeHHe

4.2

Ananuz JaHHBIX C MMOMOLIBIO 3JICKTPOHHBIX Ta6HI/IH. Brraucnenue CYMMBEI, CpEAHETO
apudmMeTrIecKoro, HanOONBIIETO (HAMMEHBIIIETO) 3HAYSHHS Uana3oHa. Beraucnenue
KOdpGUIMEHTa KOppeIsiiiA  JBYX PSAOB JaHHBIX. l[locTpoeHHWe CTOMOYATHIX,
JTMHEHYATHIX U KPYTroBbIX quarpamm. [locrpoenue rpadukoB Gpynkumii. [Tondoop muHum
TpeH/a, pellieHre 3a1a4 MPOTHO3UPOBaHUsl. PeleHre 3a1a4 ONTUMH3ALUH C TIOMOMIBIO

AIIEKTPOHHBIX TaOJIHII

4.3

Juckperuzanusi Ipu MaTeMaTHUYECKOM MOJICTUPOBAHUN HETPEPHIBHBIX IIPOIECCOB.
MopenupoBaHue JIBHKCHUS. MonenupoBanue OMOJIOTHYECKUX CHCTEM.
MaremaTnueckue MOJEeNd B OKOHOMHUKE. BBIUHCIHTEThHBIE JKCHEPUMEHTH C
Monesmu. O0paboTKka pe3ylnbTaToB IKCIepUMeHTa. MeTo ] HAMMEHBIIINX KBaJ[PaToB.
OlleHKa YHUCJIOBBIX  IMApaMeTpPOB  MOJETUPYEMBIX OOBEKTOB M  TPOIECCOB.

BoccraHoBieHHE 3aBUCHMOCTEN 110 PE3yJIbTaTaM HKCIIEPUMEHTA

4.4

BepostHoctHBIe Moaenu. Meroasl MonTte-Kapmo. MmuTtanmonsoe MojeIupoBaHUE.

CucremMbl MaCCOBOTO OOCTY>KUBaHUS

45

Tabnuunble (pensMOHHbIE) 0a3bl JaHHBIX. Tabnuua — npeacTaBiIeHue CBeIeHHH 00
ogHOTUNHBIX o0bekTax. Ilone, 3ammch. Kmou tabnmuiupbl. Pabota ¢ roTtoBoi 0azoi
JIAaHHBIX. 3amosHeHue Oasbl MaHHBIX. [lowck, copTHMpoBKa W (QUIBTpanus JTaHHBIX.
3ampockl Ha BBIOOPKY NaHHBIX. 3ampoChl C TapaMeTpaMu. BhIUuCIseMbie TONS B
3ampocax.

MHoroTtabnmanbie 0a3bl JaHHBIX. THIBI CBsI3el Mexay TabmuiaMy. BHEIIHHUN KITIOY.

IenocTHOCTH 0a3bl JaHHBIX. 3aIPOCHl K MHOIOTAOJUYHBIM 0a3aM JaHHBIX

4.6

TexcroBblil mponeccop. CpelcTsa MOMCKa M aBTO3aMEHbI B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKyMeHTHL. CHoOckH, ornasineHue. IIpaBuna

UTHPOBAHHS UCTOYHUKOB U 0OpMIICHHS OHOIMOTpadUUECKIX CChUTOK




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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