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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo wHpopMaTuke (yriayOJEHHBI YPOBEHb) Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHusi paszpaboTaHa Ha OCHOBe TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pasoBaTebHON IPOrpaMMBbI cpeaHero odiero oopasoanusi, npeacrabieHubix B ®I'OC COO,
a Take penepanbHO pabodeil MporpaMMbl BOCITUTAHUS.

[Tporpamma o uHpoOpMaTUKe NAET MPEICTABICHUE O IeNsIX, 00IIel cTpaTerun 00y4YeHus,
BOCIIMTAHUS U Pa3BUTHUs OOydaroluXcsl cpelcTBaMu ydeOHoro npeamera «MHdopmaTukay Ha
yrayOa€HHOM ~ ypOBHE,  yCTaHaBIMBaeT  oOs3aTellbHOE  NPEIMETHOE  COJAEpIKaHHE,
NpeayCMaTpuBaeT €ro CTPYKTYpUpPOBaHUE MO pa3jieliaM M TemMaM Kypca, OImpeaensier
pacmpeziesieHue ero mo kiaccam (rojaM M3ydeHwus ), JaéT MPUMEPHOE pacIpeeicHre YIeOHbIX
4acoB 10 TEMaTHYECKUM pa3jiesiaM Kypca U peKOMEHIyeMYto (IIPUMEPHYIO) MOCIIeI0BATEIbHOCTD
UX HM3yYeHHUs C Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
polecca, BO3PACTHBIX 0COOCHHOCTEH 00yJarOIINUXCSl.

[IporpaMmmMa 10 WHGOPMATUKE ONPEACISCT KOJIWYCCTBCHHBIE M  KAaueCTBCHHBIC
XapaKTepUCTHKU Y4YeOHOro maTepuana Uil KaKJIOoro roja U3y4YeHHs, B TOM 4YHCIE IS
COJIEP’KATEIbHOTO HAMOJHEHHUS] PAa3sHOro BUAA KOHTposs (IPOMEXKYTOUHOM —aTTecTaluu
00y4JarOIIUXCsl, BCEPOCCUUCKUX MTPOBEPOUHBIX pabOT, TOCYAAPCTBEHHOW UTOTOBOM aTTECTAIIHH).
[TporpaMmma 10 WH(MOPMATHUKE SBIIIETCS OCHOBOM JUUISI COCTABJICHHSI aBTOPCKUX YYCOHBIX
porpaMM U y4eOHHUKOB, TOYPOYHOTO MJIAHUPOBAHHS Kypca YUUTEIEM.

Hudopmaruka B cpeineM oO1ieM 00pa3oBaHUN OTPAXKAET:

CYyIIHOCTh HMH(DOPMATHKM KaK HAyYHOH JUCHIUIUIMHBI, HW3ydYalolmell 3aKOHOMEPHOCTU
MPOTEKAaHUs M BO3MOXKHOCTH aBTOMATH3AaIllMUd HMH(POPMALMOHHBIX TMPOIECCOB B Pa3IUUYHBIX
CUCTEMaXx;

OCHOBHBIE 00JIaCTU TPHUMEHEHUS WH(OPMATUKH, TMPEXKIe BCEro HHOOPMAIMOHHBIE
TEXHOJIOTHH, YIIPaBJICHUE U COLUATIBHYIO chepy;

MEXTUCITUTUTMHAPHBIA XapakTep HHPOPMATHKU U HHPOPMAITMOHHOM e TSIIEHOCTH.

Kypc undopmaTtuku 17151 ypoBHSI CpeIHEro 0011ero oOpa3oBaHusl SIBJSETCS 3aBEPIIAOIIIM
ATAOM HEMPEPHIBHON MOJATOTOBKU 00yYaIOIMIUXCS B 001acTH HHGOPMATUKH U MH()OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHH, OMUpaeTcs Ha coJeplKaHhe Kypca HHPOPMATHKH YpPOBHS
OCHOBHOTO 001Iero o0pa3oBaHUsT M ONBIT TOCTOSHHOTO TPUMEHEHUs WHOOPMAIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJOTUM, Ja€T TEOPETUYECKOE OCMBICIECHNUE, WHTEPIPETAlUio0 U
0000I111€HHE 3TOTO OTBITA.

PesynpTarel yriyOonéHHOro ypoBHS u3ydeHus yudeOHoro mpenmera «UHdopmatukay
OpPUEHTHPOBAaHbI Ha TMOJyYe€HHWE KOMIIETEHTHOCTEH i Tocienyrmed mpodecCHoHaTbHON
JIeSATeTFHOCTH KaK B paMKaxX JaHHOW MpeIMETHOW 00JacTH, TaK M B CMEXHBIX C HEM 00JacTsX.
OHu BKITIOYAIOT B ce0s:

OBJIaJICHUE KIIFOUEBHIMH MOHITUSIMH U 3aKOHOMEPHOCTSIMHU, HAa KOTOPBIX CTPOUTCS JaHHAsS
npeaMeTHas 00J1acTh, pPAacloO3HaBaHWE COOTBETCTBYIOIIUX WM TPHU3HAKOB W B3aWMOCBSI3EH,
CIOCOOHOCTH JEMOHCTPUPOBATH PA3TUYHBIC TTOJAXOAbl K M3yUYCHHIO SIBIICHUN, XapaKTEPHBIX JIS
M3y4aeMol mpeMeTHON 00acTu;

YMEHHE pellaTh TUIIOBBIC MPAKTUYECKHE M TEOPETUYECKUE 3a7aud, XapaKTepHbIE s
WCITOJIb30BAaHUS METOJIOB M HHCTPYMEHTAPHs JaHHOM MPeIMETHOM 001acTH;

HaJU4he TPEACTABICHUA O JaHHOM NPEIMETHOM O00JacTH KakK IeJIOCTHOW TEOpUH
(COBOKYITHOCTH TEOPHIi), OCHOBHBIX CBSI35IX CO CMEKHBIMHU O0JIACTSIMUA 3HAHUIA.



B pamkax yrmyOnéHHoro ypoBHS — u3ydeHHUs HWHMOpMaTHKH  oOecreuynBaeTCs
IeJICHaNpaBJIeHHas MOATOTOBKA O0YJalOIUXCsl K MPOJAOIDKEHUIO 00pa30BaHusl B OPraHU3AIMIX
npodeCCHOHATIBPHOTO 00pa3oBaHUs MO CIEHUAIBHOCTAM, HEMOCPEICTBEHHO CBSI3aHHBIM C
IU(GPOBBIMU  TEXHOJIOTMSAMHM, TaKUM Kak IpOrpaMMHas MHXKEHepHs, HWHGPOpMalUOHHAs
0e3011acCHOCTb, HMH(OPMAIMOHHBIE CHCTEMbl U TEXHOJIOTMH, MOOMIIBHBIE CHCTEMBl U CETH,
0oJbIIME JaHHBIE U MAlIMHHOE OOyuY€HUE, MPOMBIIUICHHBI UHTEPHET BElle, UCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJOTUM OeCHpoBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIE TEXHOJOTHH,
CHCTEMBI PACIPENeIEHHOIO peecTpa, TEXHOJOTUH BUPTYaIbHON U IONIOJIHEHHON peabHOCTEH.

OcHoBHas 11enb n3ydeHus yueOnoro npeamera «VMHpopmaruka» Ha yriryOaEHHOM ypOBHE
cpeaHero oOmero oOpa3oBaHUs — OOecleYeHue AaTbHEHIero pa3BUTUS HWH(GOPMAIIMOHHBIX
KOMIIETEHIINH OO0YyYaromerocs, €ro TOTOBHOCTH K JKM3HM B YCIOBHAX Pa3BUBAIOIIETOCS
MH(POPMALIMOHHOTO O0IECTBAa U BO3pacTarollel KOHKYPEHIIMH Ha phIHKE TpyAa. B cBsi3u ¢ 3TuM
nzyuenue nadopmatuku B 10—11 xmaccax 10DKHO 00€CTICUNTS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, OCHOBAHHOTO Ha MOHMMAHUH POJIH MHPOPMATHUKH,
MH(POPMALMOHHBIX 1 KOMMYHUKAIITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMUUECKOTO MBIIIUIEHUS;

c(OpPMHPOBAHHOCTb YMEHUH pa3inyath (HakThl U OLIEHKH, CPABHUBATH OLICHOYHBIE BBIBO/IBI,
BUJIETh UX CBA3b C KPUTEPHUSIMHU OLIEHHUBAHUS U CBSI3b KPUTEPHUEB C ONPEICIEHHON CHCTEMOI
[IEHHOCTEH, MPOBEPATH HA JIOCTOBEPHOCTh U 00001aTh HHPOPMAIIHIO;

c(OPMHUPOBAHHOCTb MPEJCTABICHUN O BIUSHUM HH(OPMAILIMOHHBIX TEXHOJIOTUN Ha KU3Hb
YyeJoBeKa B  OOIECTBE, IOHMMAHME COLUAIBHOTO, 3KOHOMHMYECKOIO, IOJUTHYECKOrO,
KyJIbTYPHOTO,  IOPUJWYECKOT0,  MPUPOAHOIO,  IPrOHOMHUYECKOrO,  MEAMIMHCKOIO U
(U3HUOTIOTHUECKOTO KOHTEKCTOB MH()OPMAITMOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH(MOPMALMOHHBIX TEXHOJIOTUI, OCO3HAHUE
OTBETCTBEHHOCTH JIIOZICH, BOBJICUEHHBIX B CO3JaHHE U HCIOJIb30BAHHWE HH(POPMALMOHHBIX
CUCTEM, paclpocTpaHeHHE NH(DOPMALIHH;

CO3JaHME YCJIOBMM Ui pa3BUTHSL HABBIKOB  y4eOHOH, NPOEKTHOM, Hay4yHO-
UCCIIEI0BATEIbCKONW U TBOPUYECKON AEATEIBHOCTH, MOTHBALIMN O0YYarOIUXCs K CAMOPa3BUTHIO.

B conepxxanun yue6Horo npeamera «MHbopMaTHKay BBIIEISIIOTCSA YEThIPE TEMATUYECKUX
paszzaena.

Paznen «l{u¢gpoBasi rpaMOTHOCTB» MOCBAIIEH BONPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX DJIEMEHTOB LU(PPOBOIO OKPYXKEHHS, BKIIIOYas KOMIbIOTEPHBIE CETH, HCIIOJIb30BAaHHIO
CPEICTB OMNEpPAlMOHHOW CHUCTeMbI, paboTe B ceTu VHTepHET M HCMOIb30BaHUIO WHTEpPHET-
CepBUCOB, HH(HOPMAITMOHHON O€30MaCHOCTH.

Paznen «Teoperuyeckue OCHOBbI HMH(OPMATHKH» BKIIOYAaeT B ceOs MOHATUHHBIN
anmnapar MHPOPMATUKH, BOIPOCH KOJUPOBaHUA MH(POPMAILUU, WU3MEPEHUs MH()OPMAIMOHHOTO
00BbEMa TaHHBIX, OCHOBBI AITeOpbI JIOTUKH M KOMIBIOTEPHOTO MOJEIINPOBAHMUS.

Paznen  «AaroputmMbl M NpPOrpaMMHpPOBAaHHe»  HAlpaBlIeH Ha  Pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHS, pa3pabOTKy aJiropuTMOB M OIEHKY HX CJOXKHOCTH,
(dopMHpOBaHHE HABBIKOB peaM3allMd MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHHUS BBICOKOTO
YPOBHS.

Paznen «MHpopManMOHHBIE TEXHOJOTMM» TIOCBAUIEH BONPOCAM MPHUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTUH, PEaTU30BAaHHBIX B NMPUKIAJAHBIX MPOTPAMMHBIX MPOAYKTAaX U
MHTEpHET-CepBUCAaX, B TOM YHCIIE B 3aJadyax aHaju3a JAHHBIX, MCIIOJb30BaHMUIO 0a3 JAaHHBIX U
AIIEKTPOHHBIX TAOJIHII ISl PEIIeHUs IPUKIIaIHBIX 3a]1a4.



B npuBenénnom nanee copepxanuu ydebHoro mnpeamera «HdpopmaTuka» KypcuBOM
BBIJICTICHBI JIOTIOJTHUTEIbHBIC TEMBI, KOTOPBIC HE BXOAT B 00s3aTENIbHYIO IIPOrpaMMy O0ydeHUs,
HO MOTYT OBITh TPEUIOKCHBI ISl M3Y4YEHHS OTACIBHBIM MOTHBHPOBAHHBIM M CIOCOOHBIM
00yJaronuMcs.

VYrinyOnéHHbI ypOBEHb U3yueHUs] HHPOPMATHUKU PEKOMEHIYETCs Ul TEXHOJIOTHYEeCKOro
npoduiis, OPUEHTUPOBAHHOTO HAa WMHXCHEPHYI0 M MH(POPMALMOHHYIO c(epbl ACATETbHOCTH.
YrnyOnéHuHelii ypoBeHb H3y4eHUS HMH(GOPMATHKH OOECIeYMBaeT: MOJATrOTOBKY OOydYarolIMXcs,
OpPUEHTUPOBAHHBIX HA CIEIIMATILHOCTU B 00J1aCTH HH(DPOPMALIMOHHBIX TEXHOJIOT Ul U HHKEHEPHbIE
CHEIMAIbHOCTH, y4YacTHEe B MPOEKTHOM M HCCIIENOBATENbCKON J1eATEIbHOCTH, CBSI3aHHOW C
COBPEMEHHBIMH HAIIPABJICHUSMH OTPACIH WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,
HNOJATOTOBKY K YYacTHIO B OJHMMIIMAJAaX M caadye EAWHOro rocynapcTBEHHOTO SK3aMeHa I10
uHpopmaTuke.

[TocnenoBarenbHOCTh M3y4YEHHUS TEM B Ipejaeiax OJHOr0 roja OOy4eHHsS MOXKET OBbITh
U3MEHEHA I10 YCMOTPEHHIO YYHUTENs MpPU IOATOTOBKE paboyeil MporpaMMbl M HOYpPOYHOTO
TUTAHUPOBAHMSL.

OO61iee yKucIo0 4acoB, PeKOMEHOBAHHBIX 7S U3ydeHus uHdopmaruku — 272 yaca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HECIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

HudpoBasi rpaMoTHOCTH

TpeboBaHus TEXHUKH 0€30IIACHOCTU U TMTHEHBI IPU PadOTE C KOMITBIOTEPAMHU U APYTUMH
KOMITOHEHTaMH U(PPOBOTO OKPYKEHHUS.

[TpunuMIB pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. ApxuTekTypa (pon Heiimana.
ABTOMAaTHYECKOE BBIIOJIHEHHE IpOorpamMMmbl IpoueccopoMm. OrnepaTuBHas, IOCTOSIHHAs |
nonroBpeMeHHass mnamsaTb. OOMEH [OaHHBIMH C TOMOUIbI0 MUH. KOHTpoiepbl BHEMIHHX
ycrpoicTs. [IpsiMoit JOCTyI K TaMSITH.

OcHOBHBIE TEHJIEHIMU pPa3BUTHA KOMIBIOTEpPHbIX TexHosnoruil. IlapamienbHble
BbIUMCIIEHUs.  MHoronponeccopuble  cuctembl.  CynepkoMmbroTepsl.  PacnpenenéHHble
BBIUMCIIUTENbHBIE CUCTEMBI U 00paboTka OOIbIIMX JaHHBIX. MoOUIbHBIE ITU(POBHIE YCTPOHCTBA
U UX Ppoidb B KOMMYHHUKalUMSX. BcTpoeHHble KOMIBbIOTEPBl. MUKPOKOHTPOJUIEPHI.
Pob6orusupoBanHble NpOM3BOACTBA.

[IporpaMmMHoe oOecrieueHHE KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. Bujbl
MpPOrpaMMHOr0 o0ecredyeHus M ux HazHadeHne. OCOOEHHOCTH MPOTPaAaMMHOIO OOecTeyeHUs
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE TNPOrpaMMHOE
oOecneueHue. OnepanuoHHbIE cUCTEMBl. YTHIUTHL JlpaiiBepbl ycTpoicTB. MHcramiauus u
JEUHCTAIUTSIHS IPOTPAMMHOT0 00eCIIeYeHHUS.

®daiinoBbie cUCTEMbI. [I[pHHIMIIBI pa3MeNICHUS 1 KMEHOBaHUs (paiiioB B JIOJITOBPEMEHHOM
namsita. [1labnoHb! 1s onmcanus Tpymi (Hanos.

[IporpammMuoe obecnieuenue. JInmeH3npoBaHue MPOrpaMMHOTO 00ECTICYCHHS U U(PPOBBIX
pecypcoB. llponpuerapHoe u cBoOogHOE TmporpaMMHoe obecredenne. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MPOrpaMMHOro olecreueHuss M LIHU(POBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHaBIWBaeMas 3akoHoaaTtenbcTBoM Poccuiickoit  ®eneparuu  3a
HEIPaBOMEPHOE UCIOIb30BaHUE MPOrPpaMMHOI0 o0ecriedeHrs U HU(QPOBBIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUST W allapaTHbIE KOMIIOHEHTBHI KOMIBIOTEpHBIX ceTell. CeTeBble
npotokonbl. Cerb MuTepHeT. Anpecarnus B cetn MutepHer. [Iporokounsl creka TCP/IP. Cuctema
JOMEHHBIX UMEH.

Pasnemenne IP-cetm Ha moaceth ¢ mOMOIIBKD Macok —moxcereii.  CereBoe
agMuHHMCTpUpoBaHue. IlolydeHne NaHHBIX O CETEBBIX HAacTpoWkax KommbioTepa. IIpoBepka
HaJIM4Ms CBSA3H € y3710M ceTH. OnpeeneHne MapupyTa IBHKEHUS TaKETOB.

Buasr nestensHoctn B cetu UMurtepuer. CepBuchl WutepHera. I'eomHdpopmanrionHbie
cucTeMbl. ['€oJOKaIllMOHHBIE CEPBHUCHI PEaTbHOIO BPEMEHM (HampuMep, JOKalus MOOMIIBHBIX
Tene(pOHOB,  ONpEeJeNeHHe  3arpy>KeHHOCTH  aBTOMAarucrpajieil),  HMHTEepPHET-TOProBIl,
OpoHMpOBaHUE OMJIETOB U TOCTUHHUII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CepBUCHl U yciayrd. ColuanbHble CETH — OpTraHU3alus
KOJJIEKTUBHOT'O B3aMMOJEHCTBUS M oOMeHa NaHHbIMH. CeTeBOM 3TUKET: MpaBuiia MOBEACHUS B
kubepnpoctpanctBe. I[Ipobrema mOATMHHOCTH mONydYeHHOW wuHGpopMmanuu. OTKpBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTPO3bl, CBA3aHHbBIE C NCIOJIb30BaHUEM HH(DOPMALIMOHHO-
KOMMYHHUKAITMOHHBIX TeXHOJIoTHA. O01Ire mpoo6ieMbl 3aimuThl “HPOopMauu 1 THGOPMAITHOHHON
6e3omacHocti. CpencrBa 3amMThl MHMOPMALMM B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX M



aBTOMAaTU3UPOBAHHBIX MHPOPMALMOHHBIX cucTeMax. [IpaBoBoe oOecrnieueHre HH(POPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpamnieHne HECAHKIMOHUPOBAHHOTO JOCTYNA K JHMYHOW KOH(UACHIHATHLHON
UHpOpMALMY, XpaHALIeWcs Ha IEpCOHAIBHOM KOMIIBIOTEpE, MOOMIIBHBIX YCTPOWMCTBAX.
BpenonocHoe mnporpammHoe obecriedeHue M crnocoObl OGOpbObl ¢ HUM. AHTHUBHUPYCHBIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopmanuu. PesepsHoe konuposanue. [laponbHas
3allUTa apXuBa.

Iudpoanue nanHbix. CuMMeTpuuHble U HecuMMeTpuuHble mugpsl. [Hudpsr npoctoit
samensl. [udp Lezaps. Hudp Bwkenepa. Anroputm mudposanus RSA.

TeopeTnueckne 0ocHOBbI MHPOPMATHKH

WNudopmanus, nanasle u 3HaHusA. MH(OpMaAIMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
o0riecTBe.

HenpepbiBHbIE M JUCKpETHBbIE BEIMYMHBI U cUrHaibl. HeoOXoAMMOCTh AMCKpeTH3aluu
uHpOpMaLuy, peTHa3HAuCHHOHN 7151 XpaHEHHs], Iepeay 1 00padOTKU B IU(PPOBBIX CHCTEMAX.

JBonuHoe koaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE Konbl. JlekonupoBaHue
COOOLIEHNH, 3alIMCAHHBIX C IOMOILBI0 HEpPaBHOMEPHbIX KoJoB. YcioBue Pano. IToctpoenue
OJITHO3HAYHO JEKOJUPYEMbIX KOJOB C IOMOIIBIO JepeBa. EAMHUIBI M3MEpeHHs KOIMYecTBa
uHpopManuu. AnpaBUTHBIA MOIX0 K OIIEHKE KOJIMYeCTBA HH(DOpMAIIH.

Cucremsl cuucieHusi. Pa3BépHyTas 3amuch LEIbIX U JPOOHBIX YHCEN B IMO3UIIMOHHOM
cucreMe cuucieHus. CBOICTBa MO3UIIMOHHOM 3allMCH YMCNA: KOJIMYECTBO LUGpP B 3alUCH,
IPU3HAK JEIMMOCTH YHUCIIAa HAa OCHOBaHME CHUCTEMBbl CUMCIEHHA. AJITOPUTM IepeBoja LEJI0ro
ymciia u3 P-nYHOM cUCTEMBI CUMCIIEHUS B IECATUUHYI0. AJITOPUTM IIEpeBoAa KOHEUHOU P-nuHoit
IpoOu B AECATUYHYIO. AJTOPUTM MEPEBOA LEIOTO YUCIIA U3 IECATHYHONW CUCTEMBI CYHCIICHUS B
P-nunyro. IlepeBoa KoHeuHOW aecATHYHOM ApoOu B P-nuHyto. /IBouuHas, BOocbMepUYHas U
HIECTHAATepUYHasi CUCTEMbl CUMCIICHHUS, CBA3b MEX1y HUMU. ApudMeTHuecKue onepanuu B
MO3UIMOHHBIX CUCTEMaX cuuciaeHUs. TpondHas ypaBHOBELLIEHHAs cUCTeEMa cuMciieHus. JIBouyHo-
JECSITUYHAs CUCTEMA CUUCIICHUSI.

KonupoBanue TtekctoB. KomupoBka ASCIl. OnnoOGaiitHble koaupoBku. CraHzapr
UNICODE. Konuposka UTF-8. Omnpenenenne uHGOPMAIMOHHOTO 00BEMA TEKCTOBBIX
COOOLIEHUH.

KoaunpoBanue nzobpaxenuil. OueHka HHPOPMAIIMOHHOTO 00bEMa rpaduuecKuX TaHHBIX
IpU 3aJaHHBIX pa3pelleHnd U TiyOMHe KoaupoBaHus LBeTa. L[BeroBble Mojenu. BexTopHoe
koaupoBanue. @opmarsl rpadudeckux aitnos. TpéxmepHas rpapuka. GpaxranbHas rpaduka.

KoaupoBanue 3Byka. OueHka HH(OpPMAalMOHHOIO OOBEMA 3BYKOBBIX J@HHBIX IpU
3a/laHHBIX YaCTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. [loHsTue BbICKa3bIBaHMs. Bbicka3piBaTenbHble (HOpMBI (IPEAMKATBHI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlormueckue omnepauuu. Tabmuipl ucTuHHOCTU. Jlormueckue BblpakeHus. Jlormueckue
TokJecTBa. Jloka3zaTenbCTBO JIOTMUECKUX TOXKAECTB C TIOMOIIbIO TaOJHI] HMCTUHHOCTH.
Jlornueckue onepanuu 1 ONEpPaLUy HaJ MHOXKECTBAMH.

3aKkoHBI anreOpbl JOTMKH. DKBUBAJIEHTHBIE MPEOOpPA30BaHMs JIOTHUECKUX BBIPAKEHUH.
Jlornueckuie ypaBHEHUs U CHCTEMBI YPaBHEHUM.

Jlornueckue (QyHKUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKMX (YHKIMH OT
KOJINYeCTBA apryMeHTOB. [1oJiHbIE CCTEMBI JIOTHYECKUX (PYHKIUH.

Kanonnyeckue ¢Gopmbl JIOTHUYeCKUX BbIpakeHUd. CoBeplIeHHbIE IU3bIOHKTHBHbBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI MX TOCTPOEHHUS 110 TaOJINIIE UCTUHHOCTH.



Jlornyeckue sneMeHThl B cocTaBe kommbroTepa. Tpurrep. Cymmarop. MHoropaspsiaHbii
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTax I10 3aJaHHOMY JIOTUYECKOMY
BBIPAXEHUIO. 3aIIUCh JIOTUUECKOTO BBIPAXKEHHUSI 110 JIOTHYECKOH CXEME.

[IpencraBnenue Uenbix Yucen B MaMITH KOMIIbroTepa. OTpaHUYEHHOCTh JUAaNa30Ha Ynucesl
IIpU OTPaHUYECHUM KOJIMYECTBa pa3psanoB. llepenonHeHue pa3psaHoil ceTku. be33HakoBble U
3HAKOBBIC JJAHHBIC. 3HAKOBBINA OUT. JIBOMUHBIN JOMOJHUTEIHHBINA KO OTPUIATEIILHBIX YHCET.

[ToGuToBBIe NOTMYECKHE omepanuu. Jlormdeckuit, apuMeTHUECKUH W LUKIMYECKUI
casury. [IudpoBanue ¢ momorbo MOOUTOBO orepaiun «uckiroyatomee NJINy.

[IpencraBieHne BEIECTBEHHBIX YHCEI B TAMATH KOMITbIOTEpA. 3HAYaIlasl YaCTh U MOPSA0K
yucia. Jlnana3oH 3HaUYCHHI BeIeCTBEHHBIX uncen. [Ipo0iaeMbl XpaHeH!s BEIECTBEHHBIX YHCEII,
CBsI3aHHbBIE C OTPAaHMYEHUEM KOJMYECTBA Pa3psiioB. BrinmonHeHue onepanuil ¢ BeleCTBEHHBIMU
YHCJIaMU, HAKOTJICHUE OIIMOOK MPU BHIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

OmnpeneneHre BO3MOXKHBIX PE3yJIbTATOB PaOOThI MPOCTEHIINX aIrOPUTMOB YIPABICHUS
VCIIOJIHUTENIIMA UM BBIUMCIMTEIBHBIX alropuTMOB. OImpenereHue HCXOAHBIX JAHHBIX, IPU
KOTOPBIX JITOPUTM MOXKET JIaTh TPeOYyeMbIil pe3ybTar.

Ortanbl pelleHus 3aJad Ha KommbroTrepe. MHCTpyMeHTanbHbIE CpeacTBa: TPaHCIATOP,
OTJIaI4YMK, TpouarpoBIUK. KOMIUISAIMS 1 MHTEpIIpeTaIus mporpaMM. BUpTyanbHbIe MalIMHEL.

WuTerpupoBanHas cpena paszpabotku. Mertonbl otTiaaku mporpamM. Mcnosb3oBaHue
TpaccupoBOYHBIX Tabmui. OTianouHslii BeIBOJ. [lomiaroBoe BhIMOIHEHHE MporpaMMbl. Touku
octa”oBa. [IpocMOTp 3HaUEeHHI IEPEMEHHBIX.

S3pik nporpammupoBanusi (Python, Java, C++, C#). Tumbl JaHHBIX: IEIOYHUCICHHBIC,
BELIECTBEHHbIE, CUMBOJIbHbIE, JIornueckue. BerBinenus. Crnoxuble yciaoBus. L{ukiibl ¢ ycioBuem.
Huknbl o nepemMeHHo#. B3auMo3aMeHseMOCTh pa3IMYHbIX BUJOB LMKIOB. MIHBapHaHT LUKIIA.
CocraBiieHHE LUKIIA C UCIIOJIB30BAHUEM 3apaHee ONPEASIEHHOrO MHBApUAaHTa LIMKJIA.

HoxymentupoBanue nporpamm. Mcnosib3oBanue kommeHTapueB. [loaroroBka onucanus
IPOrpaMMbl U HHCTPYKLUU JJIs1 IOJIb30BATES.

ANropuT™Mbl 00pabOTKM HATYpalbHBIX YHCEN, 3aMCAHHBIX B MO3UIMOHHBIX CHCTEMAax
CUMCIIEHUs: pa30ueHHe 3amucu 4YMciaa Ha OTJAeNbHble LU(PBI, HAXOXKAECHHE CYMMBI U
npou3BeneHus Hudp, HaX0kKACHNE MaKCUMaIbHON (MUHUMAJIbHOM) HU(PBHI.

HaxoxzaeHue Bcex NMpocThIX YnceN B 3aJlaHHOM jauanas3one. [Ipencrasienue uncia B BUE
Habopa MPOCTHIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEJCHHS B CTETIECHb.

OO6paboTka JaHHBIX, XpaHAMUXcs B Qaiinax. TexcToBble U 1BoMuHbIe (aiiisl. PailnoBbie
nepemeHHbIe ((aitioBbie ykazarenu). Utenue u3 aitna. 3anuce B daid.

Pazbuenne 3anaun Ha noazanauu. [loanmporpammsl (mpoueaypsl U GpyHkuun). Pekypcus.
PexypcuBHble 00BeKkThl ((hpaxTainsl). PexypcuBHble mporeaypbl U (yHKuu. Mcmnons3oBaHue
CTEKa JJIs1 OpraHU3alU1 PEKYPCHUBHBIX BHI30BOB.

Hcnonp3oBanue cTaHIapTHOW OMOMMOTEKH s3bIKa MporpamMmMupoBanus. [loaximrodeHue
OMOIMOTEK MOANPOTrpaMM CTOPOHHUX MPOU3BOJAUTENEH. MOIYIbHBIA MHPUHLUI MOCTPOCHUS
IIPOrPaMM.

Yucnennsle MeToabl. TouHoe u mpuOMMKEHHOE perieHus 3agayd. UHMCIeHHbIE METObI
pellleHuss ypaBHEHUW: MeToj Tmepebopa, METOJ MOJIOBUHHOrO jeneHus. I[IpubnmxénHoe
BBIUMCJIEHHE JJIUH KpUBbIX. Brruncienue miomaaei ¢Guryp ¢ moMouiplo YHMCIEHHBIX METOJOB
(MeTo MPSIMOYTOJIBHUKOB, METOA Tpaneuuit). Ilouck Makcumyma (MUHUMYyMa) QyHKIIUH OJTHOM
NEPEMEHHOI METOI0M IIOJIOBUHHOTO JIEJIEHUS.



OO0paboTKa CUMBOJIBHBIX JaHHBIX. BCTpOeHHBIE (YHKIUU A3bIKA IPOrPAMMHUPOBAHUS TS
00pabOTKH CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpabOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSIBICHUH CHMBOJIa B CTPOKE, pa30MEHHE CTPOKM Ha CIIOBa IO MPOOETbHBIM
CHUMBOJIaM, IOUCK MOACTPOKU BHYTPHU JaHHON CTPOKH, 3aMEHA HalJICHHOM OJCTPOKH Ha IPYTyIO
CTpoKy. ['eHepamust Bcex CJIOB B HEKOTOPOM ayihaBUTE, YJOBJIETBOPSIOMIMX 3aJaHHBIM
orpannuenusiM. [Ipeobpa3zoBanue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl M TOCIENOBAaTEIbHOCTH YHuceNl. Bbruncienne 00OOMIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCUBa WJIM YHUCIOBOH I0OCIIE€AOBATEIBbHOCTH (CyMMBI, NPOU3BEIEHUS, CPEIHETO
apu(MEeTHYECKOro, MUHUMAJIBHOIO M MAaKCHUMAaJIbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YOBJIETBOPSIOLIUX 3alaHHOMY yCJIOBHIO). JIMHEMHBIN MOUCK 3alaHHOTO 3HAUYEHUS B MAaCCHUBE.

CoprupoBka ogHOMEepHOro maccuba. [IpocTeie METOIBI COPTUPOBKU (METOJ Iy3bIpbKa,
METOJ BbIOOpPA, COPTUPOBKa BcTaBkaMu). COpTHpOBKa CiIusiHUEM. bpicTpas copTupoBKa MaccuBa
(anroputm QuickSort). /IBOMYHBII MOKMCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymMepHbIE MacCHBBI (MaTpHIbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX MAaCCHBOB:
3alo0JHEHUE JIBYMEPHOI'O YMCIOBOIO MaccuBa IO 3a/JiaHHBIM IIpaBUJIaM, IIOUCK 3JIEMEHTa B
JIBYMEPHOM MAaCCHUBE, BHIYUCIEHUE MAKCUMyMa (MUHMMYyMa) U CyMMbI 3JIEMEHTOB JIBYMEPHOTO
MaccHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOI'O MacCHBA.

HNHpopManoHHBIE TEXHOJIOTHH

TexcroBeiii mponeccop. PegaktupoBanue u dpopmaruposanue. [Iposepka opdorpadun n
rpammatuku. CpecTBa NOKMCKA U aBTO3aMEHbI B TEKCTOBOM Ipolieccope. Vicnonb3oBanue CTUIIeH.
CrpyKTypupOBaHHbIE TEKCTOBBIE JHOKyMeHThl. CHOCKH, oryaBieHue. KosuiektuBHas pabora c
JOKyMeHTaMu. IHCTpyMeHTHI pelieH3upoBaHMsI B TEKCTOBBIX Ipolieccopax. OOmayHble CEPBUCHI.
HemoBass mepenucka. Pedepar. IlpaBuna UWUTUPOBaHUS MCTOYHUKOB U odopmiteHuUs
6ubnuorpaduueckux ccpuiok. OpopmileHHE CIIUCKA JINTEPATYpbl. 3HAKOMCTBO ¢ KOMIIbIOTEpHOU
BEpcTKOM TekcTa. TexHuueckue cpeacrtBa BBoja TekcTa. Crenuaau3HpOBaHHBIE CpEACTBA
PEeAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

AHanu3 nanHbiX. OCHOBHBIE 3a/1a4M aHAIM3a JJAHHBIX: POTHO3UPOBAHKE, Kilaccudukanus,
KJIacTepu3alys, aHaiuu3 OTKJIOHeHuH. [locrenoBaTeabHOCTh pelleHHs 3a7ad aHalu3a JaHHBIX:
cOOp MEepBUYHBIX JaHHBIX, OYHCTKA M OLEHKA KayecTBa JAaHHBIX, BHIOOP W/WIM MOCTPOEHUE
MOJIelH, MTpeoOpa3oBaHUE [aHHBIX, BU3YyalIM3alUsl [aHHBIX, HHTEpPIpETalus pe3yIbTaToB.
[IporpaMMHBIE cpeicTBa U HHTEPHET-CEPBHUCHI s OOpaOOTKM M TpPEACTaBICHHUS JaHHBIX.
Bbonbime nanneie. MammnaHoe oOyuenue. HTeIeKTyanbHbIi aHaIu3 JaHHbIX.

AHa/u3 JaHHBIX C TMOMOIIBIO 3JEKTPOHHBIX Tabiui. BwluncieHHe cymMMbl, CpelIHEro
apudMeTUYecKoro, HauOoJbIIero (HAUMEHBIIEr0) 3HA4YeHUs Juana3oHa. BeraucieHue
KO3 uIMeHTa KOPPEISUN JBYX pPsioB AaHHbIX. [locTpoeHue crosnluarhiX, JMHEHYAThIX U
KpyroBbix auarpamm. [Toctpoenue rpadukos Gpynkuuii. [Tonbop nuHum TpeHa, pemeHue 3aaa4y
POTHO3UPOBAHUS.

UucneHHoe pelleHre ypaBHEHUH € MOMOIIbI0 Mojdopa mapamerpa. OnTUMH3anuUs Kak
MOWCK HAWIy4YIero pelleHus B 3aJaHHbIX ycioBusx. lleneBas ¢yHKUMSA, OrpaHHMYEHUS.
JlokanbHble W TJI00ATBHBIM MHUHMMYMBI LieneBoil ¢(yHkuuu. PemeHue 3amad OonTHMM3aLUU C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHII.

11 KJIACC

Teopernueckne 0oCHOBbI MH(POPMATHKH



Teopernueckne MOAXOAbl K OLEHKE KOJIMYECTBa HMH(OpPMaLUU. 3aKOH aJJAUTUBHOCTH
uHpopmanuu. Popmyna Xapriau. Mapopmanus u BepositHocTs. Popmyina [llenHoHa.

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

CkopocTh mepefay JaHHBIX. 3aBHCUMOCTh BPEMEHHU Iepelayd OT HH(GOPMAIMOHHOTO
00bEMa NaHHBIX M XapaKTEPUCTHK KaHama CBs3U. [IpUYMHBI BO3HMKHOBEHHUS OIIMOOK NpHU
nepeaaye AaHHbIX. Kozbl, mo3Bosstone oOHapyKUBaTh U UCHPABIIATH OMIMOKU, BO3HUKAIOIINE
npu nepenauye naHHbIX. PaccrosHue Xsmmuura. Koguposanue ¢ moBTopeHueM OutoB. Koabl
X3MMUHra.

Cuctempl. KommoneHTsl cucteMbl W uX B3aumojeictBue. CucteMHbId 3P QEKT.
VYnpasnenue kak HH(GpOpMaoHHbIH npouecc. OOpaTHast CBA3b.

Monenu un  monenupoBanue. Ilens  MoxpenupoBanHusa.  CoOTBETCTBHE — MOJENN
MOJIEIIUPYEMOMY OOBEKTY WM IpOLECCy, eTu MoaenupoBanus. Dopmannzanusi MpUKIAIHbIX
3azad.

[IpencraBieHue pe3ynbTaTOB MOJEIMPOBAHUS B BHJE, YIAOOHOM sl BOCHPHUSATHUS
yenoBekoM. ['padudeckoe npencTaBiIeHue JaHHbIX (CXeMbl, TAOJIHIIbI, TpaduKn).

I'padpr. OcHoBHble moOHATHS. Bumael rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTPHUI
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTU. PeleHue anropuTMUYecKUX 3ajad,
CBSI3aHHBIX C aHAJIU30M TpadoB (IIOCTPOEHHE ONTHUMAIBHOIO IyTH MEXAY BepIIMHaMH rpada,
ONpEACICHNE KOJMYECTBA PpA3JIMYHBIX IyTEH MeXAy BEpIIMHAMM OpPHUEHTUPOBAHHOTO
AIUKIIMYeCKOro rpada).

Hepesws. bunapuoe nepeo. JlepeBbs nmoucka. CriocoObl 00xoaa aepesa. [Ipeacrasienue
apu(MeTHUeCKUX BbIpa)XEHUH B BHJE JAepeBa. J[UCKpEeTHble UIPhl JBYX HIPOKOB C IIOJIHOM
unpopmanueii. [loctpoenue nepeBa nepedbopa BapHaHTOB, ONKCAHHE CTPATETWU WIPbl B
TabIMIHOM (hopMe. BBHIUTPHIIHBIE U TPOUTPHIIIHBIC TIO3UIUH. BEIMTPHIIIHBIE CTPATETHH.

CpenctBa uCKycCTBEHHOr0 MHTeIIeKTa. CepBHUCH MALIMHHOTO IIEPEBO/A U PaCIIO3HABAHUS
ycTHOM peun. KoruutusHble cepBUCHl. MaeHTHUKAIMS 1 TOUCK N300pakeHH, pacrio3HaBaHHe
mun. CamooOywaromuecsi cUCTeMbl. VICKyCCTBEHHBIH HHTEIUIEKT B KOMIBIOTEPHBIX HIPaX.
Hcnonp30BaHnEe METO/I0B HCKYCCTBEHHOTO MHTEIJIEKTa B 00yJaronux cucremax. Mcnons3oBanue
METOJIOB HMCKYCCTBEHHOI'O HUHTEIJIeKTa B pobororexHuke. MHTepHer Bemel. IlepcriekTunbl
pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYaJIbHBIX cucTeM. HelipoHHbIe ceTH.

AJITOPUTMBI U IPOTPAaMMHPOBAHHE

@opmanusanus NOHATHS anroputMma. MammHa TeropuHra Kak yHMBEpCAJIbHAs MOJENIb
Bblunciennil. Tezuc Yépua—Twropunra.

OreHka CIOXHOCTH BbIYMCIECHUH. Bpems paboTel U 00BEM MCIONB3yeMOM MaMATH, UX
3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OIEHKa AaCHMITOTHYECKOH CJIOKHOCTHU
ITOPUTMOB. AJNTOPUTMBI MOJUHOMMAIBHOU cioxHocTU. IlepebopHbie anroputmsel. [Ipumepst
Pa3IMYHbIX AITOPUTMOB PEIICHUS OJHOM 337au, KOTOPbIE UMEIOT Pa3IUYHYIO CIOKHOCTb.

ITock TPOCTBIX YHMCEN B 3aJaHHOM JIMAlla30HE C IOMOILBIO AITOPUTMA «PELIETO
OparocdeHar.

MHoropa3psigHbIe [eble Ynucia, 3aa49u JTUHHON apupMeTHKH.

CrnoBapu (acconuaTHBHBIE MAacCHBBL, OTOOpaxeHus). Xomi-tadbmuusl. [loctpoenue
aJ1(haBUTHO-4ACTOTHOTO CJIOBAps JAJIsl 3a/IaHHOTO TEKCTa.

Crexu. AHanu3 MpaBUIBHOCTH CKOOOYHOTO BhIpakeHus. Boruncienue apupmMeTnyeckoro
BBIPKEHMSI, 3aITMCAHHOTO B TOCTHUKCHOU Popme.



Ouepenu. Mcnonb3oBanue ouepeu AJi1 BPEMEHHOTO XPaHEHUs JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MUHUMAaIbHOTO OCTOBHOTO JEpeBa B3BEIICHHOTO
CBSI3HOTO HEOPHUEHTHpPOBaHHOTO Tpada. KoamuecTBO pa3nuWYHBIX MyTeH MEXIy BEpIIMHAMU
OPUEHTUPOBAHHOTO allUKInYeckoro rpada. Anroputm J{eUKCTpsl.

JepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCHIIIOYHBIX CTPYKTYp. JIBouyHbIe (OMHApHbIE)
nepeBbsi. IlocTpoenue nepeBa Ui 3aJaHHOTO apU(pMETHYECKOrO BhIpakeHUs. PexkypcuBHbIE
aNnropuTMel 00xoza Aepesa. Mcnonbs3oBanue creka U ouepenu g 00xo/1a Aepesa.

JluHaMuueckoe MNpOrpaMMHUpPOBAaHME Kak METOJ pPEHIeHUs 3aJad C COXPAaHEHHEM
IIPOMEKYTOUHBIX  PE3yJbTATOB.  3aJayd, pellaeMble C  TOMOLIBK  JUHAMUYECKOIO
IPOTPAaMMHUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (DYHKIHMHA, MOJACUET KOJIMYECTBA BAapHUAHTOB,
3a/1a4l ONTUMHU3ALIH.

[Tousitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM MporpaMMupoBaHuu. OOBEKTbI U KIIACCHI.
CgoiicTBa 1 MeT0/1bl 00beKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHamu3. PazpaboTka mporpamMM Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 101X0a. HKanCyisiuus, Haciae0BaHue, MoJIuMOoppHU3M.

Cpenbl ObicTpoii pa3paboTku mporpamm. [IpoexkrtupoBanme wHTEp(delica MOIb30BATEIIS.
Hcnonp30BaHrE TOTOBBIX YIPABISEMBIX JIEMEHTOB ISl IOCTPOEHUsI HHTepdeiica.

00630p sA3bIKOB TIporpamMmmupoBanus. [lonsTue o mapaaurmax mporpaMMHUPOBAHHUS.

HNHpopManoHHBIE TEXHOJIOTHH

Oransl KOMIBIOTEPHO-MATEMaTHYECKOT'O MOJISITMPOBAHUS: TOCTAHOBKA 3a/1a4H, pa3padboTKa
MOJICNIA, TECTUPOBAHUE MOJENIH, KOMIBIOTEPHBbI SKCIEPUMEHT, aHalu3 pe3yJIbTaTOB
MOJEIIUPOBAHUS.

Juckperuszanuss Npu MaTeMaTUYECKOM MOJEIUPOBAHUU HEMNPEPBIBHBIX IPOLIECCOB.
MogenupoBanue ABWXKEHUS. MoJeaupoBaHHe OHOJIOTHYECKUX CHUCTEM. MaTremaTH4ecKue
MOJIeJIA B SKOHOMHUKE. BhIuncauTeIbHble SKCIEPUMEHTBI C MOJIEIISIMH.

OOpaboTka pe3ynbTaTOB »HKCIEepUMEHTa. MeToa HauMeHbIIUX KBajapatoB. OleHka
YHCJIOBBIX TAPaMETPOB MOJEIUPYEMBIX 00BEKTOB U IpolieccoB. BoccTaHoBIEeHNE 3aBUCUMOCTEN
0 pe3yJIbTaTaM dKCIEPUMEHTA.

BepostHoctaeie monenu. Metoael Monrte-Kapno. MmutannoHHOE MOJENMpPOBAHUE.
CucTteMbl MacCOBOT0 0OCTY>KUBAHMS.

Tabnuunble (pensuuoHHbIE) Oa3bl AaHHBIX. TaOnuma — MpeacTaBiIeHHE CBEACHHH 00
OJHOTHIHEBIX OoOBbekTax. Ilone, 3ammch. Kirou Tabmmipel. PaGoTa ¢ roroBoii 0a30i JaHHBIX.
3anonHeHue 6a3bl AaHHBIX. [loMck, copTHpoBKa M (GUIBTpaAIMsl JaHHBIX. 3aPOCHl Ha BHIOOPKY
JaHHBIX. 3anpOoCHkl ¢ MapaMeTpaMy. Beraucisemsie oI B 3al1pocax.

Mmuorotabnauunbie 0a3bl JaHHBIX. TUIBI CBA3eM MexAy TabiuuaMu. BHemHuil kirod.
[lemocTHOCTH Ga3bl JAaHHBIX. 3aMIPOCHl K MHOTOTAOIWYHBIM 0a3aM JTaHHBIX.

WNHurepHeT-nipuiiokeHus. [lonsaTue o cepBepHOi U KIMEHTCKON 4acTAX canTa. TexXHOJIorus
«KIJINEHT — CepBep», €€ T0CTOMHCTBA U HegocTaTki. OcHOBSI si3bika HTML 1 kackaaHbIX Tabmu
cruneit (CSS). Crienapun Ha s3b1ke JavaScript. @opmMbl Ha BeO-CTpaHHIIE.

Pa3mermenune BeO-caiiToB. Ycmyra XocTuHra. 3arpy3ka (aiiioB Ha CaiT.

BBoa u3o0pakeHHil ¢ MCMOJIb30BAaHUEM PA3IMUHBIX IUPPOBBIX YCTPOHCTB (LU(POBBIX
¢doTroanmapaToB ¥ MUKPOCKOIIOB, BUEOKaMep, CKaHEPOB U JIPyrux ycTpoiicT). ['paduueckuit
penaktop. Pazpemenue. KagpupoBanue. Mcnpasnenue nepcnekTuBbl. [ 'ucrorpamma. Koppekuus
ypoBHEH, Koppekmus 1Bera. OOeciBeunBaHWE IBETHBIX H300pakeHuid. Perymb. Pabora ¢
obnactsamMu. OUIBTPEI.



MHuorocnoitasie n300pakeHus. TexcroBeie ciaon. Macka cnos. Kanamel. CoxpaHeHue
BbIIeTIeHHOW oOmactu. [loaroroBka winmocTpauuid s BeO-caiToB.  AHHMHpPOBaHHBIC
M300paxKeHUs.

Bekropnas rpaduka. I[lpumutuBel. M3mMeHeHue mopsaka 3JIEMEHTOB. BwipaBHHBaHUE,
pacnpenenenue. ['pynnupoBka. Kpupbie. @opmaThl BEKTOPHBIX PHUCYHKOB. Mcmosib3oBaHue
KOHTYpOB. BekTopu3anus pacTpoBBIX H300paskeHHIA.

[TpyHIMIIBI TOCTPOEHUSI U PENAKTUPOBAHUS TPEXMEpHBIX Mojesel. CeTouHble MOJEIH.
Martepuanbl. MoaennpoBaHue UCTOUHUKOB ocBelieHus. Kamepsl. A piutuBHbie TexHoaoruu (3D-
npuHTEpPHI). [IoHSATHE O BUPTyaIbHON PEAIBHOCTH U JOTIOJTHEHHON peaaTbHOCTH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 MHO®OPMATHKE
(YIJIYBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTb M CHOCOOHOCTH OOYYaOLIMXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOM BHYTPEHHEN MO3UIUEH JIUYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUIN, COOTBETCTBYIOIIUX TPATUIHOHHBIM
LEHHOCTSAM POCCHICKOro 0o0IIecTBa, pacHIMPEHUE KU3HEHHOTO OIbITA U OIbITa ACSITEILHOCTU B
Ipolecce  pealu3alMd  CPeICTBaMU  Y4eOHOro  MpeaMeTa OCHOBHBIX  HaIlpaBlICHUUN
BOCIIUTATEIBHOMN IEATEIIEHOCTH.

B pesynprare msydenuss mHGOpPMATHKH HAa YpOBHE CpEIHEr0 OO0IIero oOpa3oBaHUS Y
oOyuatomierocst 0yayT chopMUPOBaHbI CIIEAYIOIINE JUYHOCTHBIE PE3YIIbTaThI:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

OCO3HAaHHME CBOMX KOHCTHUTYIHOHHBIX NpaB M OOS3aHHOCTEH, YBaXCHHWE 3aKOHA U
NPaBOMOPSIIKA, COOJIOACHHWE OCHOBOMONATalOIUX HOPM HWH(GOPMAMOHHOTO IIpaBa U
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

TOTOBHOCTh NPOTHUBOCTOSITH HJEOJOTUU OSKCTPEMHU3Ma, HalMOHAIW3Ma, KceHodoOouw,
JUCKPUMHUHALIMK TI0 COIMAJbHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAIMOHAIBHBIM IIPU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOILIEHHWE K HCTOPUYECKOMY HACJIENUI0, NOCTIKeHusM Poccuu B Hayke,
UCKYCCTBE, TEXHOJOTHAX, IIOHUMAaHHE 3HAYeHHs WH()OPMATHUKH KaK HAyKd B IKU3HU
COBPEMEHHOT0 00IIIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO U TPUHUMATh OCO3HAHHBIE PEIICHUs, ODUCHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM 4HCIIe B ceTu IHTEpHeT;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

HCTETUYECKOE OTHOIIEHHE K MHpY, BKIOYas O3CTETUKY HAy4YHOTO M TEXHHYECKOIO
TBOPYECTBA;

CIOCOOHOCTh BOCIIPUHUMATD Pa3JIMYHBIE BHJBI UCKYCCTBA, B TOM YHCIIE OCHOBAaHHOTO Ha
UCIIOJIb30BaHUU UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pusuveckoro BOCNUTAHMSA:

c(hopMUPOBAHHOCTH 3TOPOBOTO U O€30MacHOT0 00pa3a )KU3HU, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO, B TOM YHCJIE 3a CUET COOIIOICHHS TPEeOOBaHMI O€30MmacHOM dKCIUTyaTalluu
cpeacTB MHGOPMAITMOHHBIX U KOMMYHHUKAIITHOHHBIX TEXHOJIOTU;

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTH K aKTUBHOM JICATEIBHOCTH TEXHOJIOTHYECKON M COIIMATHLHON HAIIPABICHHOCTH,
CIOCOOHOCTh HHUITUMPOBATH, INITAHUPOBATH M CAMOCTOSATEIBHO BBITIOIHSTH TaKYIO JAEATEIBHOCTD;

uHTEepec K cdepaM MpodecCHOHATBLHON NesTeIbHOCTH, CBA3aHHBIM C HMH()OPMATHKOH,
MPOrpaMMUPOBAHUEM U HH(POPMAIIMOHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JOCTHXKCHHUSIX
HayKH HMHGOPMATHKH M HAYYHO-TEXHWYECKOTO Mporpecca, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyrymieit mpodeccuu U peain30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TJIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;



7) IKOJIOrM4eCcKOro BOCIMTAHMS:

0CO3HAHME II00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTel UX perieHus], B TOM
qucie ¢ y4€TOM BO3MOKHOCTEH HH(DOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BI/ITI/I$I HayKI/I, JOCTHKCHUAM Hay‘-IHO-TGXHI/I'-IeCKOFO HpOFpGCC& )41 06H.I€CTBCHHOI71 HpaKTI/IKI/I, 3a
CcuéT TMOHMMAHUS PO HMH(YOPMAIIMOHHBIX PECYpcoB, HWH(POPMALMOHHBIX TPOLIECCOB U
WH(POPMAIMOHHBIX TEXHOJOTHH B YCJIOBHIX IU(POBOI TpaHchopManuu MHOTHX chep >KU3HU
COBPEMEHHOTO O0IIECTBa;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATETbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
I/ICC.HGI[OBaTeJIBCKYIO JCSATCIIBHOCTD I/IHI[I/IBI/II[yaJIBHO U B rpynne.

B mnpomecce IOCTHXKEHHS JUYHOCTHBIX PpPE3YyJbTaTOB OCBOEHHUS IPOTPAMMBI 10
nHpopmaTuke y  OOYyYalOImMUXCS  COBEPIICHCTBYETCS  OMOIIMOHAJIBHBIA  MHTEIUIEKT,
MIPEIOoJIararoIInii ¢hOPMUPOBAHHOCTH:

CaMOPETYJIMPOBAHMUSI, BKJIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHHE, CITOCOOHOCTD aaNTHPOBATHCS K SMOIIMOHAIIBHBIM U3MEHEHUSM M MPOSBIISATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAKOUICH CTPEMIICHHUE K JOCTHKEHMIO LIEIU M yCHEXYy,
OIITUMHN3M, HHUITUATUBHOCTD, YMCHI/IC HGfICTBOBaTB, HUCXOOd U3 CBOUX BOSMOH(HOCTCﬁ;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILIMOHAIBHOE COCTOSHUE APYTUX,
YUUTHIBATH €r0 TMpPH OCYIIECTBICHHUH KOMMYHHUKAIMU, CIIOCOOHOCTb K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COOUAJIBHBIX HABBIKOB, BKJIIFOYAKOIIUX CHOCO6HOCTI) BI)ICTpaI/IBaTB OTHOIICHUSA C IIpyrI/IMI/I
JIIOJIEMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3periaTh KOHMIUKTHI.

METAINPEJMETHBIE PE3YJIbTATHI

B pesynbrare usydeHuss mHQOpPMATHKH Ha YpOBHE CpEIHEro OOIIEero oOpa3oBaHUS Y
oOydaromerocss OyayT chOpMHUpPOBaHBI MeETalpelIMETHBIE pe3yibTaTbl, OTpPaKEHHbIE B
YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUSX, a UMEHHO — IO3HaBaTelbHbIE YHHUBEPCAIbHbIE yueOHbIE
JNEeNCTBUS, KOMMYHHMKAaTHUBHBIE  YHHUBEpCAJbHblE  yuyeOHbIE  JIEHCTBUSA,  pEryJsTUBHBIC
yHUBEpCcaJbHbIe yueOHbIE IEUCTBUS, COBMECTHAS JESATENbHOCTD.

Ilo3naBaTe/IbHBbIE YHMBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUS

1) 6a3oBbIe JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITeNIbHO (OPMYJUPOBaTh M aKTyalM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JUIS CPaBHEHUS, KIacCUPUKALIUN
1 0000IIeHMS;

OTIPENIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX IOCTHKEHUS;

BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHSA B paCCMaTPUBACMBIX ABJICHUAX,

pa3pabaThIBaTh TUIAH PEIICHUsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JACATCIBHOCTb, OLUCHHWBATH COOTBCTCTBUEC PC3YJIbTATOB ICIIAM,
OLICHUBATb PUCKHU HOCJ'IG)ICTBI/Iﬁ JACATCIIbHOCTH,



KOOPJAMHHUPOBATh M BBIIOJIHATH pabOTy B YCJIOBUAX peajlbHOro, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

Pa3BHUBATh KPCATHBHOC MBIIIJIICHHUC IIPU PCHICHUU KU3HCHHBIX HpO6HeM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pazperieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITETLHOMY IOWCKY METOJIOB
peICHUA NPAKTUYCCKUX 3a/la4, HPUMCHCHHUIO PA3JINYHBIX MCTOAOB ITO3HAHUAA,

OCYUIECTBIISITh PA3IMYHBIE BUJIBI JEATEIBHOCTH IO TOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETAlMU, TPEOOpPa30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYallUSX, B TOM
YHUCJIC IIPU CO3AaHUHN y‘Ie6HBIX " COLIMAJIBHBIX ITPOCKTOB,

dbopMUPOBATh HAYYHBINM THUI MBIILIICHUS, BIAJCTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIHUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
JKU3HCHHBIX CUTYAllUAX,

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3HM MW AKTyaJIM3WUpPOBATh 3aJa4dy, BbIJIBUI'ATb
TUIOTEe3y €€ pelIeHus, HAXOIUTh apTyMEHTHI JUIsl J0Ka3aTelIbCTBAa CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATD IMMOJIYYCHHBIC B XOAC pCHICHUS 3a1a4r pE3yJIbTaTbl, KPUTUICCKU OLICHUBATH
X JOCTOBCPHOCTD, IIPOrHO3UPOBATHE USMCHCHUC B HOBBIX YCJIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB M CIIOCOOOB JICHCTBUS B
poQeCCHOHATIBHYIO CPEY;

yMETh TICPEHOCHTHh 3HAHWS B  I[IO3HABATCIIBHYI0O M  MPAKTUYCCKYH  0o01acTu
KU3HEEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BbIIBUI'aTb HOBBIC HWACHU, NpEAjiaraTb OPUTHMHAJIBHBIC IMOAXOJbl W PCIICHHA, CTABUTH
MpoOJIEMBI U 33724, JOIMYCKAIOIUE AIbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nngopmanmeii:

BIQ/IeTh HABBIKAMHU TOJY4YeHHS HMHQOpPMAIMM W3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEIbHO ~ OCYIIECTBIIATh TOWUCK, AaHAIM3, CHUCTEMATHU3AIMI0 W HHTEPIPETAIUIO
MH(pOpMaLlUU Pa3INYHBIX BUJIOB U (OPM MPEACTABICHUS;

CO3/aBaTh TEKCTHI B PA3IMYHBIX hopMaTax ¢ yuéTOM Ha3HAUYEHHUs WH(OPMALIUU U 1IEIeBON
ayJIMTOPUH, BBIOUpPAs ONTUMAIBHYIO (JOPMY MPEICTABICHHS U BU3yallu3alliu;

OLCHUBATb OOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(l)OpMaHI/II/I, €€ COOTBETCTBUE IMpaBOBbBIM U
MOPaTbHO-3THYECCKUM HOPMaM;

UCIIONB30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 33Ja4 C COOJIOJCHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, TPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl  HHPOpMAIUH, HHOOPMAIMOHHON
0e30MacHOCTH TUYHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) oOmenue:
OCYIIECTBIISATh KOMMYHHKAITMH BO BCeX chepax *KU3HU;



pacro3HaBaTh HEBEpOaJbHBIE CpPEJICTBA OOIICHHUS, MOHMMAaTh 3HAYEHWE COIHATBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUTKY KOHQIUKTHBIX CUTYAIHi U CMSTYATh KOH(JIUKTHI;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMU OOIICHUS U B3aMMOJICHCTBYS, apTYMEHTUPOBAHHO BECTU
JINAJIoT, YMETh CMATYaTh KOH(JIMKTHBIC CUTYaIUH;

pPa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPECTB.

2) coBMeCTHAs 1eITeJIbHOCTD:

MMOHUMATh U UCIOJIb30BATh MIPEUMYIIECTBA KOMAaHAHOW U WHIUBHUIyaIbHOU PabOTHI;

BBHIOMPATh TEMATHUKY M METOJbl COBMECTHBIX JEHCTBHHA C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KaXXJ0ro WiIeHa KOJICKTHBA;

NPUHUMATh I[[€IM COBMECTHOW JESATeIbHOCTH, OPTaHU30BBIBATH M KOOPIWHUPOBATH
JIEHCTBHSI 110 UX JJOCTHXKCHHIO: COCTABIIATH IJIaH JCHCTBUMN, paCIIpeACIATh POJIU ¢ YYETOM MHEHHMA
YYaCTHUKOB, 00CYX1aTh pe3yJbTaThl COBMECTHOU PaOOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa U KaXJIOT0 YYaCTHHKA KOMaHbl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeayiaraTh HOBBIC NPOEKTHI, OLICHWBATh HJACH C TO3UIMH HOBHU3HBI, OPUTHMHAJIBLHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIICCTBIISATh TIO3UTHBHOE CTPATETHYECKOE TIOBEICHUE B PA3IMYHBIX CHTYaIUsX,
MPOSIBIISATH TBOPUYCCTBO M BOOOPAKCHHE, OBITH MHUIIMATHBHBIM.

Pery1siTuBHbIe yHMBepcaabHble y4eOHbIe AeiicTBUSA

1) camoopranusanus:

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 3a/Ja4d B 0Opa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CrocoO0CTBOBaTh (POPMUPOBAHHIO M MPOSIBIICHUIO IIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBIX JeHCTBUI
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUU
JUTSL OLIEHKU CUTYalliH, BHIOOpAa BEPHOTO PEIICHMUS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PELLIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB JAEATEIbHOCTH.

3) npuHATHA ce0st U APYruX:

NPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJILTATOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKY;



pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € O3UIMH IPYTOro YesloBeKa.
MNPEIMETHBIE PE3YJbTATHBI

B mnpomecce usydenuss kypca HHGOpPMATUKH YriayOn€HHOTo ypoBHA 6 10 Kkaacce
00y4JarmuMucs OYIyT JOCTUTHYTHI CICIYIOIINE TPEIMETHBIC PE3yIbTaThI:

BJIAJICHUE MPEICTABICHUSAMUA O POJM HMH(OpPMAIMM M CBA3aHHBIX C HEH NPOIIECCOB B
IpUpoJie, TEXHUKE M OOIIECTBE, MOHATUIMH «HHPOpMAIUL), «UH(OOPMALMOHHBIA MpOIEcCy,
«CHCTEMa», «KOMIIOHEHTHI CHCTEMbI», «CUCTEMHBIH >PQeKkT», «MHPOPMAIMOHHAS CHUCTEMAy,
«cucreMa yrpaBiIeHHsD;

BJIAJICHHE METOJaMHU IOMcKa HWHpOpMauuu B ceth VIHTepHET, yMEHHE KpPUTHUECKU
OLIEHUBATh WH(OPMAIINIO, TIOTYUECHHYIO U3 ceTn HTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHbIe, NPUBOJUTH NPUMEPbl UCTOYHUKOB HX
MOJy4YeHUs] W HampaBlICHUS HCIOJIb30BaHUSA, YMEHHE KIAcCU(UIMPOBATH OCHOBHBIC 3a/a4
aHaM3a JAHHBIX (IPOTHO3MPOBAHME, KIIACCH(HKAIMA, KIACTCPU3AIMs, aHAIH3 OTKIOHEHUH),
MMOHUMAThb NOCJICAOBATCIBbHOCTL PCHICHUA 3ada4 aHaJIM3a JaHHBIX: C60p IECPBHUYHBLIX JAHHBIX,
OUMCTKAa M OIEHKAa KadecTBa [aHHBIX, BHIOOp W/WIIM IMOCTPOCHHE MOJENHU, Mpeodpa3oBaHUE
JAHHBIX, BU3yallu3allvs JaHHbBIX, HHTEpPIIpEeTalus pe3yIbTaToB;

NOHMMAaHUE OCHOBHBIX IPHHIMUIIOB YCTPOWCTBA M (DYHKIIMOHHPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOMJILHBIX KOMITIBIOTCPOB, TeHIleHLII/Iﬁ Pa3BUTHA KOMIIBIOTCPHBIX TGXHOHOFI/Iﬁ;

BJIQJICHWE HAaBBIKAMU pabOThl C OMNEpPAIMOHHBIMH CHUCTEMaMH, OCHOBHBIMU BHJAaMU
MIPOrPaMMHOT0 OOecTieueHus AJisl PelieHus] y4eOHbIX 3a/1a4 110 BRIOPAHHOM ClielnaaIn3aluy;

HaJIM4yue HpeI[CTaBJIGHI/Iﬁ O KOMIBIOTEPHBIX CCTAX WM HUX POJIM B COBPpCMCHHOM MHUPE, O
0a30BbIX MPHHIMIAX OPraHU3alWd W (PYHKIMOHHUPOBAHHS KOMITBIOTEPHBIX CeTed, 00 0Ommx
MPUHIIMIIAX pa3padboTKu U GYHKIIMOHUPOBAHUSI UHTEPHET-TIPUIIOKECHHUIA;

MOHMMAaHHE yTrpo3 HHPOPMAIIMOHHOW 0€30MacHOCTH, HCIOIb30BAHHE METOI0B U CPEICTB
IPOTUBOACUCTBUS ATUM Yrpo3aM, coOONIoieHHe Mep O€30MacHOCTH, MPEeIOoTBpalatoInX
HE3aKOHHOE PACIPOCTPAHEHUE TMEPCOHAIBHBIX JaHHBIX, COOJIIOJACHUE TPEOOBAHHMI TEXHUKHU
0€30MacHOCTH U TUTUEHBI IPU padoTe ¢ KOMIBIOTEpaMU U APYTUMHU KOMIIOHEHTaMH IIU(PPOBOTO
OKPYXXCHHsI, TMOHUMaHHE MPABOBBIX OCHOB HCIOJIb30BAaHUS KOMIBIOTEPHBIX MporpaMM, 0a3
JaHHBIX U paboThl B ceTH MIHTEpHET;

IMNOHUMAHHUEC OCHOBHBIX IIPUHIMUIIOB AOUCKPCTHU3AlIUK PA3JIMYHBIX BHUIO0OB I/IH(l)OpMaIII/II/I,
yMEHHE OIpeaensaTh WHHOPMAIMOHHBIA 00bEM TEKCTOBBIX, IpaUUECKUX M 3BYKOBBIX JaHHBIX
MIpH 33IaHHBIX MMapaMeTpax AUCKPETU3ALNH, YMEHUE ONPEAEATh CPEIHIO CKOPOCTh Nepeaadn
JaHHBIX, OHCHHUBATb USMCHCHUEC BPEMCHU MEPCAaAYn IIPU U3MCHCHHUN HH(i)OpMaHI/IOHHOFO 00BnEéMa
JaHHBIX U XapaKTCPUCTUK KaHaJla CBA3U,

YMEHUE HCMOJb30BaTh MPH PEIICHUH 3aJad CBOWCTBA MO3UMLMOHHOM 3alHMCH 4YHCell,
aIropuTMa IOCTPOCHHUS 3aMKMCH YHUCIA B TMO3UIMOHHOM CHUCTEME CUMCIEHUS C 3aJaHHBIM
OCHOBaHHUEM U MOCTPOCHHUS YUCIIA 110 CTPOKE, COAEpIKAIlEel 3alKcCh 3TOr0 Yncia B MO3UIIMOHHON
CUCTEMEC CYHCIICHHA C 3a/ITaHHBIM OCHOBAHHUEM, YMCHHUEC BBIINIOJIHATH apI/I(bMeTI/I'-IeCKI/Ie orcpanvu B
MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

YMEHHE BBITIONHATh MPEOOpa3OBaHUsl JIOTHYECKUX BBIPAKECHUM, HUCIOIb3YS 3aKOHBI
anre6pm JIOTUKH, YMECHHUEC CTPOUTE JIOTHICCKOC BEIPAKCHHE B JII/IS’BIOHKTI/IBHOﬁ 1 KOHBIOHKTUBHOU
HOPMAaJIbHBIX ()OpMax IO 3aJlaHHOW TaOJNHIE UCTHHHOCTH, MCCIEI0BaTh 00JIACTh MCTUHHOCTHU
BBICKA3bIBaHUS, COJEPKAILETO0 IMEPEMEHHBIE, PEIIaThb HECIO0KHbIE JIOTUYECKHUE YPAaBHEHUS U
CHUCTEMbI YpaBHEHUI;



MOHUMaHKe 0a30BBIX AJITOPUTMOB 00PAOOTKH YHCIIOBOM U TEKCTOBOM MH(OpMAIUH (3aMiCh
quceNn B MO3UIMOHHOM CHUCTEME CYHCIICHMS, HAaXOXJEHHE BCEX IMPOCTBHIX YHCENI B 33JaHHOM
narnasoHe, 00paboTka MHOTOPA3PSAIHBIX LENbIX YHCEIl, aHAN3 CHMBOJIBHBIX CTPOK U JAPYTHX),
QITOPUTMOB MTOUCKA U COPTUPOBKHU, YMEHHUE OTIPENIENIATH CJI0XKHOCTh H3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB  (CYyMMHpPOBaHHE JJIECMEHTOB MacCHBa, COPTHUPOBKAa MacCHBa, IepeOOpHbIE
QITOPUTMBI, JBOMYHBIA TOMCK) M MPUBOAMUTH IPHUMEPHl HECKOJIBKHX aITOPUTMOB Ppa3HOU
CJIO’KHOCTH JIJISl pEIIEHUsI OTHOM 3a/1a4u;

BJIaJICHUC YHUBEPCATBHBIM SI3bIKOM MPOrpaMMHpPOBaHUs BbicoKkoro yposHs (Python, Java,
C++, C#), npexacraBieHUsMH O 0a30BBIX THUIAX JAHHBIX W CTPYKTYpax JaHHBIX, yMEHHUE
UCTIOJIb30BAaTh OCHOBHBIC YHPABJSAIOMIME KOHCTPYKIMH, YMEHHE OCYIIECTBISATh aHAIU3
NPEUIOKEHHON MPOTrpaMMBbl: OIPENENATh Pe3ybTaThl pabOTHl MPOTPaMMbl TPU 33aJaHHBIX
UCXOJIHBIX JAHHBIX, ONPENEeNATh, NPH KaKUX HWCXOIHBIX JaHHBIX BO3MOXKHO MOJYYCHHE
YKa3aHHBIX PE3yJIbTAaTOB, BBIBIIATH JAHHBIC, KOTOPhIE MOTYT NPUBECTH K OIIMOKE B paboTe
poTrpaMMbl, (POPMYITHUPOBATH MPEUIOKEHUS 110 YIIYUIICHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO37aBaTh CTPYKTYPUPOBAHHBIC TEKCTOBBIE IOKYMEHTHI W JIEMOHCTPAI[IOHHBIC
MaTepualibl C HCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CpPEACTB U
00JIaYHBIX CEPBUCOB;

YMEHHUE UCIOIb30BAThH ANEKTPOHHBIC TAOIUIIBI JUIs aHAIN3A, IPEICTABICHHS 1 00pabOTKH
JMAHHBIX (BKJIOYAs BBIYMCICHHE CYMMBI, CpPEIHEro apu(pMETHYECKOro, HAMOONBIIETO H
HAMMEHBIIIETO 3HAUCHHI, PEIICHHE YPaBHEHUI, BHIOOP ONTHUMAIBLHOIO PEIICHHUSI, TOA00p JTMHUU
TPEH/Ia, PEIICHUE 3a/1a4 POTHO3UPOBAHUS).

B mnpouecce wu3yuenums kypca wuH(popMaTHKu yriyonéHHoro ypoBHA 6 11 Knacce
o0yJaromuMucs OyIyT JOCTUTHYTHI CIEAYIONINE TPEIMETHBIC PE3YIIbTaThI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIC KOJbI, JOMYCKAIOIIME OJHO3HAYHOC JCKOIUPOBAHHE
cooOuieHn (peUKCHBIE KOJbI), UCIOIB30BAaTh IMPOCTCHIINE KOJbI, KOTOPBIC ITO3BOJISIOT
00Hapy’KMBaTh U MCIPABIATH OMIMOKHU MPH Nepeaade JaHHBIX, CTPOUTH KO, 00ECTIeYHBAIOIINI
HaMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JJIMHY COOOIICHMS TNPH M3BECTHOM YacTOTE CHMBOJIOB,
HOSCHATH IPUHLUIBI PA0OTHI IPOCTHIX AITOPUTMOB CXKATHUS TaHHBIX;

yYMEHHE pellaTh alrOpUTMHUYECKUE 3a/lauM, CBSI3aHHBbIE C aHAIUM30M rpadoB (3agauu
MOCTPOCHHUS ONTUMAIBHOTO TYTH MEXAYy BepIIMHAMHU rpada, OmpeAeieHus KOJINYecTBa
pa3IMYHBIX ITyTeH MEXIy BEpIIMHAMH OpPHUEHTHPOBAHHOTO AalMKIMYecKoro rpada), ymeHue
UCMOJb30BaTh JIEPEBbs IPU aHAIM3€ W TIOCTPOCHUH KOJOB M JJI THPEeACTaBICHUs
apu(MEeTHYECKUX BBIPAXKEHUH, MPU PELICHUH 33734 TOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTh
JIEpEeBO WIPHI 10 3aJlaHHOMY AaJTOPUTMY, pa3padaTbiBaTh M OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpATETHIO UTPHI;

yMeHHue pa3pabaThiBaTh U PEANN30BbIBATH B BUJIE MPOTrPaMM 0a30Bbl€ aIrOPUTMbI, YMEHHE
UCIOJIb30BaTh B IPOrpaMMax JIaHHbIE Pa3IMYHBIX THUIIOB C yYETOM OIpaHUYEHUI Ha TMana3oH X
BO3MOXKHBIX 3HAYEHUH, IPUMEHSITh NPU PEIICHUH 3a7ad CTPYKTYpHI JaHHBIX (CIIUCKH, CJIOBapH,
CTEKH, O4YepeIH, NepeBbs), HCIIOIB30BaTh 0a30BBIE OIEpAlMd CO CTPYKTypaMH JaHHBIX,
OPUMEHSATh CTaHJApTHBIE U COOCTBEHHBIE MOANPOrpaMMbI JIJIsl 00paOOTKH YMCIOBBIX JTaHHBIX U
CHUMBOJIBHBIX CTPOK, UCIIOJIb30BaTh MIPU pa3paboTKe mporpaMm OUOINOTEKH MOANPOrpaMM, 3HATh
(YHKIIMOHATHHBIE BO3MOXHOCTH HHCTPYMEHTAIBHBIX CPEICTB CpeAbl pa3padOTKH, yMEHHE
UCTIONIB30BaTh CPEACTBAa OTIAJAKH TPOTpaMM B  Cpelde IMPOTPaMMHUPOBAHHS, YMEHHE
JIOKYMEHTHPOBATh MPOTPAMMBI;

YMEHHE CO3/1aBaTh BeO-CTPAHUIIBL;



BJIaJICHHE OCHOBHBIMH CBEJCHUSMH O 0a3ax MaHHBIX, HX CTPYKTYpE, CPEACTBAX CO3TAHUS U
paboThl ¢ HUMH, YMEHUE HCIOIb30BaTh TaOIUYHBIC (PENAIUOHHBIC) 0a3bl JAaHHBIX (COCTABIATH
3ampockl B 0a3ax JaHHBIX, BBIIOIHATH COPTUPOBKY M TIOMCK 3amuceil B 0a3e JaHHBIX, HAIIOJIHATh
pa3paboTaHHyIO 0a3y JaHHBIX) U CIIPABOYHBIC CUCTEMBI,

YMEHHUE HCII0JIb30BaTh KOMIIBIOTEPHO-MAaTEeMaTHUYECKUE MOJCIH ISl aHAJIN3a OOBEKTOB U
poIeccoB:  (HOPMyIHpPOBATh I11€1b MOJCIUPOBAHUS, BBINIONHATh aHAJIU3 PE3yJIbTATOB,
MOJIyYEHHBIX B XOJE€ MOJCIUPOBAHUS, OIICHHBATH COOTBETCTBHUE MOJCITH MOJACITUPYEMOMY
00BEKTY HIIH TPOLIECCY, MPEICTABIIATH PE3YJIbTAThl MOACTUPOBAHUS B HATJISITHOM BUJIC,

YMEHHE OPraHW30BBIBATh JHYHOE HH()OPMAIMOHHOE MPOCTPAHCTBO C HCIIOJIH30BAHHEM
Pa3IMYHBIX CPEACTB MU(PPOBBIX TEXHOJOTUH, TOHUMAaHUE BO3MOXHOCTEH HU(POBBIX CEPBHUCOB
rOCYIapCTBEHHBIX YCIYT, IU(PPOBBIX 00pa30BaTEIHHBIX CEPBUCOB;

MOHMMaHHE OCHOBHBIX MPHUHIIUIIOB Pa0OThI, BOBMOXXHOCTEH W OTpaHUYCHUS TIPUMEHECHUS
TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIUIEKTAa B PA3JIMYHBIX O0JACTAX, HAJMYME MPEICTABICHUH O
Kpyre pemaeMblX 3aJad MaIIuHHOrO oOydeHus (paclmo3HaBaHWs, KilaccupUKauu U
MIPOTHO3MPOBAHUS ) HAJTMYKE MIPEICTABICHUN 00 UCIIOJIb30BaHUN WH(OPMAIMOHHBIX TEXHOJIOTUH
B Pa3JIMYHBIX MPO(ECCUOHATBHBIX Cepax.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrposbnusie IIpakrnyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznea 1. lilndpoBasi rpaMOTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOUCTBO 5
' 00pabOTKHU JaHHBIX
1.2 [IporpammHoe obecrieueHne 6
1.3 KommbrorepHsie cetn 5
14 WNudopmannonnas 6€30macHOCTb 7 2
Hroro no pazneny 24
Paznen 2. Teoperuyeckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue nHGpoOpMaLUu B
2.1 per opvan 19 2
KOMIIbIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 1
2.3 KomnbrotepHas apudmernka 7 1
Hroro mo pazneny 40
Pasnen 3. AinropuT™Mbl 1 IPOrpaMMHUpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHUe 16 0.5
3.2 BcnomorarenbHble anropuTMBl

3.3 YucieHHble METOIBI




AnropuT™MBI 00pabOTKH CUMBOJIBHBIX

3.4 5 1
JAHHBIX
3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro mo pazaeny 44
Paznean 4. UnopmManmoHHble TEXHOJIOTHH
4.1 ‘ O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 ‘ AHau3 TaHHBIX 3
Utoro no pazneny 14
PesepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NMPOrpaMMblI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH(P)OPMATHKH
WNndopmanus n napopmMaioHHse
1.1 dopwan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Wroro mo pazneny 18
Paznen 2. AaroputMbl 4 NpOrpaMMHpPOBaAHUE
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
POTPaMMHUPOBAHUS
Hroro no pazneny 50
Pazjnen 3. UndopmannoHHbie TEXHOJTOTUHN
31 KomnbroTepHo-maremaTuyeckoe 3 9
' MOJIETTMPOBAHKE
3.2 ba3n1 manHbBIX 10
3.3 Be0O-caiitb 14
3.4 KomnbsrotepHas rpadpuka 3.5
3.5 3D-MoenupoBanue 3
Hroro no pazneny 48




PesepBHOE Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5
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