[IOKYMEHT MOAMMCAH
NEKTPOHHOV NOAMMCHIO

MyHununaabHoe 0101keTHOe 00111e00pa30BaTeIbHOE YUpPeKIeHue

«Cpennss o0meodpa3oBaTeabHas K012 Ne 4

[Ipunoxenue

K OCHOBHOH

00111e00pa3oBaTeIbHON MTPOrpamMme,
YTBEPKICHHOU IIPUKA30M
nupektopa MBOY «COIII Ne 4y

o1 31.08.2023 Ne 127

PABOYAS ITPOI'PAMMA

yueOHOro npeamMera
«udopmatuka» (yriay0éHHbIN YPOBEHDb)

Ha ypOBEHb cpeaHero obuiero oopazoanus (10-11 kiaccor)
(cocraBnena ¢ TpeboBanusimu OI'OC, OOIT u OPII)

CocTaBUTENb:
OBepT Oxcana BrnagumuposHa,
yUUTENb HHPOPMATHKHI

r. UepHoropck 2023



INOACHUTEJIBHAA 3AIINCKA

[TIporpamma mo unHpopmaTHke (YyriIyONEHHBI YpPOBEHb) Ha YPOBHE CPEIHEr0 OOILIEero
oOpa3oBaHusi paszpaboTaHa Ha OCHOBe TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pasoBaTebHON TPOrpaMMBbI cpeaHero odiero oopasoanusi, npeacrabieHHbx B ®I'OC COO,
a Takke QenepanbHOil pabodeli mporpaMMbl BOCIUTAHHS.

[Tporpamma o nHpopMaTHKe AaET MPEACTABICHUE O LESIX, OOIIEH CTpaTerul 00y4YeHus,
BOCIIUTAHUS U Pa3BUTHUA OOydaroluxcs cpenctBamu ydeOHoro npeamera «MHpopmaruka» Ha
yrayOn€HHOM  ypOBHE,  yCTaHaBIMBaeT  oOs3aTellbHOE  IPEeIMETHOE  COJeprKaHue,
npeaycMaTpuBaeT €ro CTPYKTYpUpOBaHHE IO pa3leinaM M TeMaM Kypca, OIpeneseT
pacmpeziesieHue ero mo kjiaccam (rojaM M3ydeHwus ), JaéT MPUMEPHOE pacIpeelCHHe YIeOHBIX
4acoB 10 TEMaTHYECKUM pa3jiesiaM Kypca U peKOMEHAYyeMYIo (IPUMEPHYIO) MOCIeA0BaTEIbHOCTD
UX HM3y4eHUs C Y4€TOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKU Y4eOHOTrO
polecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIUXCsl.

[lporpamma 1o wuH(pOpPMATHKE OMNpeneNnseT KOJMYECTBEHHbIE M KadeCTBEHHBIE
XapaKTepUCTUKU Yy4eOHOro marepuana Uid KakKJIOro roja HM3y4eHHs, B TOM 4YHCIE s
COJIEP)KATEIbHOTO HAMOJHEHHUS] PAa3HOTO0 BUIA KOHTPOJsl (TPOMEXYTOYHOW —aTTecTaluu
00y4arouuxcsi, BCEpOCCUNUCKUX MTPOBEPOUHBIX pabOT, rOCY1apCTBEHHOW UTOIOBOM aTTECTAIUH).
[IporpamMa 1o wH(pOpPMATHKE SBISETCS OCHOBOW MJISi COCTABIICHHS ABTOPCKUX Yy4YeOHBIX
IporpaMM U y4eOHHUKOB, TOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

Hudopmaruka B cpeineM o01ieM 00pa3oBaHUU OTPaXKAET:

CYIIHOCTh HMH(OPMATHKH KaK HAyYHOW IMCUWIUIMHBL, W3y4arolleld 3aKOHOMEPHOCTH
NPOTEKaHUS W BO3MOXKHOCTH aBTOMATH3alMKd WH(GOPMAIMOHHBIX MPOIECCOB B PA3IUYHBIX
CUCTEMaXx;

OCHOBHBIE 00JIaCTU TPHUMEHEHUs HWH(OPMATUKH, MPEXKIe BCero HHGOpPMalUOHHBIC
TEXHOJIOTUH, YIIPABIICHHE U COLUATIBHYIO Cepy;

MEXIUCIUTUTMHAPHBIA XapakTep HHPOPMATHKU ¥ WH(POPMAITMOHHOH IS TETHHOCTH.

Kypc nadopmatuku a1 ypoBHs cpeaHero o0Iiero o0pa3oBaHus sBISETCS 3aBEPLIAIOIINM
ATANOM HENPEPHIBHON MOArOTOBKM 00yJaromuxcs B 0061acTu ”HPOPMATUKU U MH)OPMAITMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH, OMHpaeTcs Ha CoAep)KaHHe Kypca MH()OPMATHKH YPOBHS
OCHOBHOTO 00IIero oO0pa3oBaHHUs M ONBIT IOCTOSHHOTO TIPUMEHEHHUS HWH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, JaéT TEOpPETUYECKOE OCMBICIEHUE, WHTEpPIpETaluio U
0000I111€HHE 3TOTO OTBITA.

Pesynbrarel yriyonéHHoro ypoBHs u3ydeHus yudeOHoro mnpenmera «HHdopmarukay
OPUEHTHPOBAaHBl Ha TIOJy4Y€HHE KOMIIETEHTHOCTEH JUIsi TOCIEayomed npodeccnoHaIbHON
NeSITeIbHOCTH KaK B PaMKax JTaHHOHM MpeIMEeTHON 00JacTu, Tak U B CMEXHBIX C HEell o0iacTsx.
OHM BKJIIOYAIOT B ce04:

OBJIA/ICHUE KITIOYEBBIMH TOHSATHSIMH M 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JaHHAs
npeaMeTHas 00J1acTh, paclo3HaBaHUE COOTBETCTBYIOIIMX WM TPU3HAKOB W B3aWMOCBS3EH,
CHOCOOHOCTh JIEMOHCTPUPOBATh Pa3IMYHbIE MMOAXO/bl K U3YYCHUIO SBJICHUN, XapaKTEPHBIX IS
M3y4aeMoil mpeaMeTHON 001acTu;

YMEHHUE pellaTh THIIOBBIE NMPAKTUYECKHE W TEOPETHUECKUE 3a/a4yM, XapaKTepHBIC IS
UCTIOJIF30BaHUST METOJIOB M MHCTPYMEHTAPHSI TAHHOH MPeIMETHOI 00acTu;

HaJIMYMe MPEJCTaBICHUA O JaHHOW NpeaMeTHOW o00JacTh Kak LEJIOCTHON Teopuu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI35X CO CMEXHBIMU OOJIACTIMH 3HAHUH.



B pamkax yrnyOoméHHOro  ypoBHA ~ M3yueHUs HWH(OpMaTHKH  obOecreuynBaeTcs
IeJICHaNpaBJIeHHas MOATOTOBKA 00yJalomuXcs K MPOAODKEHHIO 00pa30BaHusl B OpraHU3aLUsAX
npoeCCHOHATBHOTO 00pa30BaHUA IO CIEHUAIBHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C
IU(GPOBBIMU  TEXHOJIOTUSAMHM, TaKUM Kak HpOrpaMMHas HHXEHepHs, HWH(POpMalUOHHAs
0e3011acCHOCTb, HMH(OPMAIMOHHBIE CHCTEMbl U TEXHOJIOTMH, MOOMJIBHBIE CHCTEMBl U CETH,
OoJbIMe aHHBIC M MAlIMHHOE OOydYeHHE, MPOMBIIIICHHBI MHTEPHET BEIeH, NCKYCCTBEHHBIN
MHTEJUICKT, TEXHOJOTUM OeCHpOBOJHON CBSI3M, POOOTOTEXHMKA, KBAHTOBBIC TEXHOJOTHH,
CHCTEMBI PACIPENEIEHHOIO peecTpa, TEXHOJIOTMU BUPTYAIbHOM U JOMOIHEHHON peanbHOCTEN.

OcHoBHas 1enb n3ydeHus yueOHoro npeaMera «MHpopmaTuka» Ha yriryO0ja€HHOM ypOBHE
cpeaHero odmero oOpa3oBaHHMs — oOOecleyeHue AaTbHEHWIero pa3BUTUS HWH(GOPMAIMOHHBIX
KOMIIETEHIIMH OO0YyYarlomerocs, €ro TOTOBHOCTH K JKM3HM B YCJIOBHUAX pPa3BUBAIOIIETOCS
MH(POPMALIMOHHOTO O0IECTBAa U BO3pacTarOLIe KOHKYPEHIIMHN Ha phIHKE Tpyaa. B cBs3u ¢ 3TM
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 aJITOPUTMUYECKOTO MBIIUICHUS;

c(OpPMHPOBAHHOCTb YMEHUH pa3inyaTh (PaKkThl U OLIEHKH, CPABHUBATH OLICHOYHBIE BBIBO/IbI,
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, IOHMMAHME COLUAIBHOTO, 3KOHOMMYECKOIO, IOJUTHYECKOrO,
KyJIbTYPHOTO,  IOPUJWYECKOT0,  IMPUPOAHOIO,  IPrOHOMHYECKOIO,  MEAMIMHCKOIO U
(U3HNOTIOTHUECKOTO KOHTEKCTOB HH()OPMAIIHOHHBIX TEXHOJIOTHIA;

NPUHATHE MPABOBBIX M 3TUYECKUX ACIEKTOB MH(MOPMALMOHHBIX TEXHOJIOTUI, OCO3HAHUE
OTBETCTBEHHOCTU JIIOICH, BOBJICYEHHBIX B CO3JaHUE M HUCIOJIb30BAHUE HH(POPMALUOHHBIX
CUCTEM, paclpocTpaHeHHE NH(DOPMALIHH;

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

B conepxanun yae6Horo npeamera «MHpopmaTHKay BBIIENSIOTCS YEThIPE TEMATHYECKUX
paszzaena.

Paznen «l{u¢gpoBasi rpaMOTHOCTB» MOCBALIEH BONPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 3JEMEHTOB LU(PPOBOrO OKPYXKEHHUS, BKIIOYAs KOMIBIOTEPHBIE CETH, HUCIOIb30BAHUIO
CPEICTB OMNEpPAlMOHHOW CHUCTEMbI, paboTe B ceTu VIHTepHET M HUCMOJIb30BaHUIO WHTEpPHET-
CepBUCOB, HHHOPMAITMOHHON 0€30MaCHOCTH.

Paznen «Teopermyeckue OCHOBbI MH(OPMATHKH» BKIIOYAaeT B ceOsl MOHATUHHBIN
anmapar UHPOPMATUKH, BOIPOCH KOJUPOBAHUSA MH(OPMAILUHN, U3MEPEHUs] WH(OPMAIIMOHHOTO
00BbEMa TaHHBIX, OCHOBBI AJIT€OpbI JIOTUKH M KOMIIBIOTEPHOTO MOJEIINPOBAHMUSL.

Pasnen  «AaroputmMbl W NpPOrpaMMHpOBaHHe»  HAaNpaBlieH Ha  pa3BUTHE
QITOPUTMUYECKOTO MBIIIICHHS, pa3pabOTKy ajlropuTMOB M OLEHKY HUX CJIOXKHOCTH,
(opMHpOBaHHE HABBIKOB peal3allid MPOrpaMM Ha s3bIKax IMPOrpPaMMHPOBAHUS BBICOKOTO
YPOBHSI.

Paznen «MHpopManMOHHBbIE TEXHOJOTMM» TIOCBAUNIEH BONPOCAM IMPHUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTUM, PEaTU30BAaHHBIX B NMPHUKJIAJHBIX NMPOTPAMMHBIX MPOAYKTaX U
UHTEpHET-CepBUCaX, B TOM YHCIE B 3aJauyax aHaliM3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TaOJIMII ISl PEIIeHUs TPUKIIaIHBIX 3a/]1a4.



B npuBenénnom nanee conepkanum ydeOHoro mpeamera «MHpopMaTHKa» KypcHBOM
BBIJICJIEHBI JOTIOJIHUTEIBHBIE TEMbI, KOTOPBIE HE BXOST B 00s3aTEIbHYIO IPOTpaMMy O0y4YeHHUs,
HO MOTYT OBITh MPEUIOKEHBI IJIsl W3YYEHHs] OTIACIbHBIM MOTHBHPOBAHHBIM M CHOCOOHBIM
00yJaronuMcs.

VYrnyOnéHHbIil ypoBeHb M3ydeHHS MH(POPMATUKN PEKOMEHIYETCS ISl TEXHOJIOTHYECKOTO
npoduiis, OPUEHTUPOBAHHOTO HA HMHXCHEPHYI0 M HH(POPMALMOHHYIO COepbl IeSTETbHOCTH.
Yrany6néHHblii ypoBeHb W3ydeHHs] WH(POPMATUKHA OOECIIEYMBAET: MOATOTOBKY OOYYaroIIUXCH,
OPHEHTHPOBAHHBIX HA CHEIUAIBLHOCTH B 00JIACTH MH(OPMALMOHHBIX TEXHOJIOTUI U HHKEHEPHBIE
CIIEIUATLHOCTH, y4YacTHE B IPOCKTHOW M MCCIEAOBATEIbCKOW JAEATEIBHOCTH, CBS3aHHOH C
COBPEMEHHBIMU HAIpaBJICHUSMH OTpaciu MH()OPMAIIMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIH,
HNOJATOTOBKY K YYacCTHIO B OJHMMIIMAJAaX M caade EnWHOro rocymapCcTBEHHOTO HK3aMeHa I10
nHpopmaTuke.

[TocenoBaTenbHOCTh M3YYEHHUsI TEM B Ipefesax OJHOTO roja OOy4eHHS MOXKET OBITH
U3MEHEHA IO YCMOTPEHHMIO YYHUTENsl NpPU TOATOTOBKE paboyeil MporpaMMbl M TOYPOYHOTO
TUTAHUPOBAHMSL.

Pabouast mporpamma copMupoBaHa ¢ y4eToM pabodeid mporpaMmMbl BOCHUTAHHUsL, TPU3BaHa
o0ecIeunTh JOCTHKEHUE THYHOCTHBIX PE3YJIbTaTOB

OO01miee yuco 4YacoB, PEKOMEHIOBAaHHBIX Ui M3ydeHUs: MHPopMaTtuku — 272 vaca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HEACIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKH 0€30IIACHOCTU U TMTHEHBI IPU PadOTE C KOMITBIOTEPAMHU U APYTUMH
KOMITOHEHTaMH IU(PPOBOTO OKPYKEHUSI.

[TpuHIMIB paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX cucTeM. Apxutekrypa (poH Helimana.
ABTOMAaTHYECKOE BBINOJHEHUE IIPOrpaMMbl npoueccopoM. OmnepaTuBHas, IOCTOSHHAas U
nodaroBpeMeHHas mnamsaTb. OOMEH [MaHHBIMH C TIOMOIIbI0 MIMH. KOHTpOJIEpbl BHEUIIHUX
ycTpoucTB. [IpsAmMoiil 1oCTyI K maMATH.

OcHOBHBIE TEHIEHUMM pPa3BUTHUA KOMIBIOTEPHbIX TexHonoruu. llapamiensHble
BblUKCICHUs.  MHorompoueccopHbie  cuctemsl.  CymnepkommbroTepbl.  PacnpenenéHsbie
BBIYUCIIUTENbHBIE CHCTEMBI M 00paboTKa O00MbIIMX HaHHBIX. MOOHIbHBIE IIU(POBBIE YCTPOWCTBA
U HUX Ppoidb B KOMMYHUKalUUAX. BcTpoeHHble KOMIBIOTEPBl. MUKPOKOHTPOJUIEPHI.
Po0oTu3upoBaHHble TPOU3BOJICTBA.

[IporpamMHOe  oOecrieueHHME KOMIBIOTEPOB M KOMIBIOTEPHBIX  CHUCTEM. Buabl
IpOTPaMMHOTO obOecriedeHus: U ux HaszHaueHne. OCOOCHHOCTH MPOTPaMMHOTO OOecredeHUs
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe mporpammupoBanue. CHCTEMHOE NPOTrpaMMHOE
obecnieyenue. OnepanuoHHble cucTeMbl. YTHIUTHL. [lpaiiBepbl ycTpoiictB. MHcrammsauus u
JEUHCTAIUISIIMS IPOrPaMMHOTO 00€CIeUeHHMS.

@aiinoBeie cuctembl. [IpUHIUIBI pa3MeneHns 1 UMEHOBaHUS (HaJIOB B OJITOBPEMEHHOMN
namsatu. [labnons! qy1s onucanus rpymni (aitios.

[TporpamMHoe obecnieuenue. JIneH3npoBaHue NporpaMMHOro odecreyeHus U HuppoBbIX
pecypcoB. IlpompuerapHoe u cBoOoaHoe mporpamMmHoe oOecrneyenue. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BAaHME IPOrPaMMHOI0O oOOecreueHuss M LUQPPOBBIX PECYPCOB.
OTBeTCTBEHHOCTh, YCTaHABJIMBaeMas 3aKoHoOJaTelnbcTBOM Poccuiickoit ®enepanuu  3a
HEeMpaBOMEPHOE UCIOIb30BAHKE MPOTrPAMMHOI0 00ecTieyeHNs U IM(PPOBBIX PECYPCOB.

[TpyHIMIIBI TOCTPOEHUS W allapaTHbIE KOMIIOHEHTBHI KOMIBIOTEpHBIX ceTell. CeTeBble
nporokosibl. Ceth MuTepHET. Anpecarys B cetu Mutepret. [Iporokonst creka TCP/IP. Cucrema
JOMEHHBIX UMEH.

Paznenenne |IP-cetm Ha moacetw ¢ momomblo  Macok  mojaceredl.  CereBoe
agMuHMCTpupoBaHue. IlollydeHne NaHHBIX O CETEBBIX HACTpoikax Kommbrorepa. IIposepka
HaJIM4Us CBS3U € y3JIoM ceTu. Onpenenenre MapuipyTa JABHKEHUS TaKETOB.

Bunst gestenpHocT B cetu Wutepuer. CepBuchl Wutepnera. ['eomHdopmanrionHbie
cUCTeMBl. ['e0J0KalMOHHBIE CEPBUCHI PEAbHOIO BPEMEHH (HampuMmep, JOKalus MOOMIBbHBIX
Tene(pOHOB,  ONpeJeNeHHe  3arpy>KeHHOCTH  aBTOMAarucTpajieil),  HMHTEepPHET-TOProBIl,
OpoHHpOBaHWE OMJIETOB U TOCTUHHII.

['ocynapcTBeHHbBIE 3JIEKTPOHHBIE cepBUCHl U yciayrd. ColuanbHble CETH — OpTraHU3alus
KOJIJISKTUBHOTO B3aUMOJICHCTBUS M OOMeHa JaHHbIMU. CeTeBOM ATHUKET: MpaBUjia MOBEIECHUS B
kubepnpoctpancTtBe. IIpobrema mOAMTMHHOCTH TOdydeHHOW wuHpopMmanmu. OTKpBITbIE
o0pa3oBaTelibHbIE PECYPCHI.

TexHOTreHHbIe U SKOHOMHUYECKUE YIPO3bl, CBA3aHHbBIE C NCIOJIb30BaHUEM HH(DOPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TeXHOJIOTui. O0111e mpobaemMsl 3aiuThl HHGOopMau 1 MHGOpPMaIIMOHHON
6e3onmacHocTi. CpenacrTBa 3amuThl MHPOPMALUMU B KOMIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX H



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

[IpenoTBpamieHne HECAHKIMOHUPOBAHHOTO JOCTYMA K JHMYHOW KOH(HIECHIMAIHHON
UHpOpMALMY, XpaHALIEWCs Ha IEpCOHAIBHOM KOMIBIOTEpE, MOOMIIBHBIX YCTPOHCTBAX.
BpenonocHoe mnporpammHoe obecriedeHne M crnocoObl OOpbObl ¢ HUM. AHTHBHUPYCHbBIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopmanuu. PesepsHoe konuposanue. [laponbHas
3allUTa apXuBa.

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

Teopernueckne 0ocHOBbI MHPOPMATHKH

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

HenpepbiBHbIE U JUCKpETHBIE BEIMUYMHBI U cUrHaibl. HeoOXOAMMOCTh AMCKpEeTH3aluu
uHpOpMaLny, IpeTHa3HAYCHHOMN IS XpaHeHUs, epeaadd 1 00paboTKH B IU(PPOBBIX CUCTEMAX.

JBonuHoe koaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE Konbl. JlekonupoBaHue
COOOLIEHNH, 3aIIMCAHHBIX C TMOMOIIbI0 HEpaBHOMEPHbIX KoAoB. Ycioue Pano. Iloctpoenue
OJITHO3HAYHO JEKOJUPYEMbIX KOJOB C IOMOINBIO JiepeBa. ENUMHUIBI M3MEpeHHs KOJIMYecTBa
uHpopManuu. AnpaBUTHBIA MOIX0/ K OIIEHKE KOJINYeCTBA HH(DOpMAIIH.

Cucremsl cuucieHusi. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHCEN B MO3ULMOHHOU
cucreMe cuucieHuss. CBOICTBa MO3UIIMOHHOM 3allMCH YMCNA: KOJIMYECTBO LUGpP B 3alUCH,
IPU3HAK JEIMMOCTH YHUCJIAa Ha OCHOBaHME CHUCTEMBl CUMCIECHHUSA. AJITOPUTM IMepeBoja LEI0ro
ymciia u3 P-nyHOM cUCTEMBI CUMCIIEHUS B IECATUUHYIO. AJITOPUTM IIepeBoAa KOHEUHOU P-nuHoit
IpoOu B AECATUYHYIO. AJTOPUTM MEPEBO/IA LEIOTO YKCIIa U3 IECATHYHON CHCTEMBI CUUCIICHUS B
P-nunyto. [lepeBox koHeuHON AecATHYHOM ApoOu B P-nunyro. JIBom4Has, BOCbMEpUYHAas U
HIECTHAATepUYHasi CUCTEMbl CUMCIICHHUS, CBA3b MEXAYy HUMU. ApudMeTHUecKue onepanuu B
MO3UIMOHHBIX CUCTEMaX cuuciaeHus. TponuHas ypaBHOBELIEHHAs CUCTEMa cUMcIeHus. JIBouyHO-
JECSITUYHAs CUCTEMA CUUCIICHUSI.

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

KoaunpoBanue nzobpaxenuil. OueHka HHPOPMAIIMOHHOTO 00bEMa rpadUyecKuX JaHHBIX
IpU 3aJaHHBIX pa3pelleHHd U TIyOuMHe KoaupoBaHMs 1iBeTa. L{BeToBble Mojenu. BekropHoe
koaupoBanue. @opmatel rpaduueckux ainos. TpéxmepHas rpaduka. OpaxranbHas rpaduka.

KomupoBanue 3Byka. OrieHka WH(POpMAIMOHHOTO OO0BEMA 3BYKOBBIX JaHHBIX TMIPHU
3a/laHHBIX YaCTOTE JUCKPETU3ALMH U Pa3psIAHOCTH KOJUPOBAHUS.

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

Jlornueckue omnepauuu. Tabmuipl uctuHHOCTU. Jlornueckue BbIpakeHus. Jlornueckue
ToKJecTBa. Jloka3zaTenbCTBO JIOTMYECKUX TOXAECTB C MOMOIIbIO TaOIUI] HCTUHHOCTH.
Jlornueckue onepanuu 1 ONEPALUU HaJ MHOXKECTBAMH.

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

Jlornueckue (QyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKMX (YHKIHMH OT
KOJINYeCTBa apryMeHToB. [1oyiHbIE cCHCTEeMBI JIOTHYeCKUX (YHKIUH.

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



Jlornyeckue sneMeHThl B cocTaBe KommbroTepa. Tpurrep. Cymmarop. MHoropa3psiiHbIi
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTax I10 3aJaHHOMY JIOTUYECKOMY
BBIPAXEHUIO. 3aIIUCh JIOTUUECKOTO BBIPAXKEHHUSI 110 JIOTHYECKOH CXEME.

[IpencraBnenue Henbix YUcen B MaMITH KOMIIbioTepa. OTpaHUYEHHOCTh JUANa30Ha YUCe
IIpU OTPaHUYEHHM KOJIMYECTBa pa3psanoB. llepenonHeHnue pa3psaHoil ceTku. be33HakoBble U
3HAKOBBIC JJAHHBIC. 3HAKOBBIA OUT. JIBOMUYHBIN JOMIOJHUTEIHHBINA KO OTPUIATEIIHHBIX YHCETT.

[ToGuToBBIe NOTMYECKHE omepanuu. Jlormdeckuid, apudMeTHUecKuii W NHUKIUYECKUN
casury. [IudpoBanue ¢ momorbo MOOUTOBOH ornepaluu «uckitouaroriee MJIN».

[IpencraBieHne BEIECTBEHHBIX YUCEI B TAMATH KOMITbIOTEpA. 3HAYaIlasl YaCTh U MOPSA0K
yrcia. JlnanazoH 3HaAUYCHHI BeIEeCTBEHHBIX uucel. [Ipo0ieMpl XpaHeHHs! BEIIECTBEHHBIX YHCEl,
CBS3aHHbBIE C OTPAaHMYEHUEM KOJIMYECTBA Pa3psiioB. BrinonHeHne onepanuil ¢ BeUeCTBEHHbIMU
YHCJIaMU, HAKOTJIEHUE OUIMOOK MPH BHIYUCICHUSX.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

OnpeneneHre BO3MOXHBIX PE3yJIbTaTOB padOThl MPOCTEUIINX aJTOPUTMOB YIPABIICHUS
UCIIOJIHUTENIIMA U BBIUMCIMTEIBHBIX aaropuTMoB. OnpelereHue HCXOAHBIX JAHHBIX, IPU
KOTOPBIX QJITOPUTM MOXKET JaTh TPeOyeMblIil pe3ynbTar.

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

WuTerpupoBanHas cpena paszpaboTku. Metonbl oriaaku mporpamMm. Mcnonb3oBaHue
TpaccupoBOYHBIX Ta0muil. OTianouHslii BeIBOJ. [lomiaroBoe BhIMONIHEHHE MporpaMMbl. Touku
octa”oBa. [IpocMOTp 3HaUEeHHI IEPEMEHHBIX.

S3pik nporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: IEIOYHUCICHHBIC,
BELIECTBEHHbIE, CHMBOJIbHBIE, JIornueckue. BerBnenus. CioxHble yciaoBus. LIUKIbI ¢ ycioBueM.
Huknbl o nepeMeHHo#. B3anmMo3aMeHsaeMOCTh pa3IMYHbIX BUJOB LMKIOB. MIHBapHaHT LUKIIA.
CocraBiieHHEe LUKIIA C UCIIOJIb30BAHUEM 3apaHee ONPEAEIEHHOIO NHBAPUAHTA LIUKIIA.

HoxymentupoBanue nporpamm. Mcnosib3oBanue kommeHTapueB. [loaroroBka onucanus
IPOrpaMMbl U HHCTPYKLUU AJIs1 TIOJIb30BATEIS.

ANropuT™Mbl 00pabOTKM HATYpaJIbHBIX YHCEJ, 3aIMCAHHBIX B MO3UIMOHHBIX CHCTEMAax
CUMCIIEHUs: pa30ueHHe 3alucu 4YMciaa Ha OTHeNbHbIE LUQPbI, HAXOXKAEHHE CYMMbl U
npou3BeneHus Hudp, HaX0kKACHNEe MaKCUMaIbHON (MUHUMAJIbHOMN) HU(PBI.

Haxo’xaeHue Bcex MpocThIX Yncen B 3alaHHOM auanas3one. [IpencraBienue uncia B BUIE
Habopa MPOCTHIX COMHOXKUTENEH. ATOPUTM OBICTPOTO BO3BEICHHS B CTETIEHb.

OO6paboTka JaHHBIX, XpaHAMUXcs B ¢aitnax. TekcToBble n 1BoMuHbIE (aiinbl. DailnoBsie
nepemeHHbIe ((aitioBbie ykazarenu). Utenue uz daitna. 3anuce B daii.

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

Hcnonp3oBaHne cTaHAApTHOW OWOIMOTEKM s3bIKa MporpaMMupoBaHusd. lloaxmrodeHue
OMOIMOTEK MOANPOTrpaMM CTOPOHHHUX MPOU3BOJAUTENEH. MOIYIbHBIH NPUHIUI MOCTPOCHUS
IIPOrPaMM.

Yucnennsle MeToAbl. TouHoe W MpUONMKEHHOE pelieHus 3aha4du. YHCIeHHbIE METOMAbI
pellleHusT ypaBHEHUU: MeToJ mepedopa, MeToJ MOJIOBUHHOrO JeneHus. llpubnmxénHoe
BBIUMCJIEHHE JJIUH KpUBBbIX. Briuncienue miomaaei ¢Guryp ¢ moMouiplo YHMCIEHHBIX METOJOB
(MeTo MPSIMOYTOJIBHUKOB, MeTOA Tpanenuit). [lonck Makcumyma (MUHMUMYMa) (QYHKIIMHM OJJHOM
NIEPEMEHHOI METOI0M IIOJIOBUHHOTO JIEJIEHUS.



O0paboTKka CUMBOJIBHBIX JIaHHBIX. BCTpoeHHBIE (QYHKINU A3bIKAa IPOTPAMMHUPOBAHMS TS
00pabOTKH CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpaOOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSBICHUH CHMBOJIa B CTpPOKE, pa30MEHHE CTPOKH Ha CIIOBAa MO MPOOETHHBIM
CHUMBOJIaM, MIOUCK MOACTPOKU BHYTPH IaHHON CTPOKH, 3aMEHA HalJICHHOM OJCTPOKH Ha IPYTYIO
CTpoKy. ['eHepanus Bcex CJIOB B HEKOTOPOM ali(paBUTE, YJOBIETBOPSIOMIMX 3aJaHHBIM
orpannuenusiM. [Ipeobpa3zoBanue unciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TOCIENOBAaTEIBHOCTH YHuceNl. Brruncienne 00OOMIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCHUBa WJIM YHUCIOBOH IOCJIEOBAaTEILHOCTU (CYMMBI, IPOMU3BEAEHUS, CPEIHETO
apu(METHYECKOro, MUHUMAJIBHOIO W MAaKCHUMAaJIbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOIIMX 33JJTAaHHOMY YCJIOBHIO). JIMHEHHBIN MOUCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CoprupoBka ogHOMepHOro Maccuba. [IpocTeie METOIBI COPTHPOBKH (METOJ ITy3bIpbKa,
METOJ BbIOOpPA, COPTUPOBKa BcTaBkaMu). CopTHpOBKa CiusiHUEM. bpicTpas copTupoBKa MaccuBa
(anroputm QuickSort). /IBOMYHBII MOKMCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHbIE MacCHBBI (MaTpHIbl). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MAaCCHBOB:
3aroJHEHUE JIBYMEPHOI'O YMCIOBOTO MaccuBa IO 3aJaHHBIM IIpaBUJIaM, IOUCK 3JIEMEHTa B
JIByMEPHOM MAaCCHUBE, BHIYMCIEHUE MAKCUMyMa (MHHMMYMa) U CYMMBbI 3JIEMEHTOB JBYMEPHOI'O
MacCHBa, IEPeCTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOI'O MacCHBA.

HNHpopManOHHBIE TEXHOJIOTHH

TexcroBeiii mponeccop. PegaktupoBanue u dpopmaruposanue. [Iposepka opdorpadun n
rpammatuky. CpecTBa MOKMCKA U aBTO3aMEHBI B TEKCTOBOM Ipolieccope. Vicnonb3oBanue CTUIIeH.
CTpyKTypHpOBaHHbIE TEKCTOBBIE JHOKyMEHThl. CHOCKH, oriaBieHue. KosuiektuBHas pabora c
JOKyMEHTaMu. IHCTpyMEHTHI pelieH3UpOBaHMsI B TEKCTOBBIX Ipolieccopax. OO1ayHble CEPBUCHI.
HenoBass mepenucka. Pedepar. IlpaBuna UWUTUPOBAaHUS WMCTOYHUKOB U odopmiteHuUs
6ubnmuorpaduueckux ccbutok. OpopmiieHre CUcKa JIUTepaTypbl. 3HAKOMCTBO ¢ KOMIIbIOTEPHOM
BEpcTKOM TekcTa. TexHuueckue cpeacTBa BBoja TekcTa. CHenuaau3upoBaHHbIE CPEACTBA
PEeAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

AHanu3 nanHbiX. OCHOBHBIE 3a/1a4M aHAIKM3a JaHHBIX: IPOTHO3UPOBAHKE, Ki1accuduKarus,
KJIaCTEpU3allMs, aHAJIN3 OTKJIOHeHuH. [locienoBaTenbHOCTD pellIeHUs 3ajad aHajln3a JaHHBIX:
cOOp MEepBUYHBIX JIAHHBIX, OYMCTKA M OLIEHKA KayecTBa JAaHHBIX, BBIOOpP W/WIM MOCTPOEHUE
MOJIeJM, NpeoOpa3oBaHUE [aHHBIX, BU3YyaIM3allUsl JaHHBIX, WHTEPIpPETAlUs pe3yJbTaToB.
[IporpaMMHBIE cpeicTBa W HHTEPHET-CEPBUCHI s OOpaOOTKM M TPEACTaBICHUS JaHHBIX.
Bonbime nanneie. MammmnaHoe oOyuenue. HTeIeKTyaabHbIN aHaIu3 JTaHHbIX.

AHau3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX Tabiui. BeluncieHune cymMbl, CpeiHero
apudMeThuecKoro, HauOobplIero (HAUMEHBINEro) 3HA4YEHUs JAuana3oHa. BeuucieHue
Kod(uIMeHTa KOPPESIUN IBYX PsIOB JaHHBIX. [locTpoeHue crosduaThiX, JUHEHYaThIX U
KpyroBeIx auarpamm. [loctpoenue rpadgukos Gpynkuuii. [lonbop nuuum TpeHaa, pemieHue 3aaay
IIPOrHO3UPOBAHUS.

YucneHHOe pelieHne ypaBHEHHH ¢ Mmomollpio moabopa mapamerpa. OnTuMuzanus Kak
MOWCK HAWIydlIero pelleHuss B 3aJaHHbIX ycioBusix. lLleneBas ¢yHKUuMs, OrpaHUYEHUS.
JlokanbHble W TJI00ATBHBIM MHUHMMYMBI 11esIeBOM (yHkuuu. PerneHue 3amad onTHMM3ALUU C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHII.

11 KJIACC

Teopernueckne 0CHOBbI MHPOPMATHKH



Teopernueckne MmoAXolbl K OLEHKE KOJIMYECTBA MH(POpPMALUHU. 3aKOH aJAUTUBHOCTH
uHpopmanuu. Popmyna Xapriu. Uapopmanus u BeposatHocts. Popmyina lllenHoHa.

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 AaHHBIX. 3aBHCHMOCTh BPEMEHHU Iepeladyd OT HH(POPMAIMOHHOTO
00bEMa JaHHBIX M XapaKTEPUCTHK KaHama CBs3U. [IpUYMHBI BO3HMKHOBEHHUS OIIMOOK NpHU
nepezaaye AaHHbIX. Kozpl, mo3possrone oOHapyKuBaTh U UCIPABIATh OLIMOKH, BO3HUKAIOIIUE
npu nepenauye naHHbIX. PaccrosHue Xsmmunra. KogupoBanue ¢ moBropeHueM O0utoB. Koasl
X3MMUHra.

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

Monenu un  monenupoBanue. Ilens  MonmenupoBanHusa.  CoOTBETCTBHE — MOJENN
MOJIEIUPYeMOMY O0BEKTY HIIM IMpoleccy, Lenu MoaennpoBanus. dopmanusanus MpUKIaIHBIX
3a/1a4.

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

I'padsl. OcHoBHble TOHATHSA. Bumer rpados. Onucanne rpadoB ¢ MOMOIIBIO MAaTPHIL
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTU. PelieHue anropuTMuU4ecKux 3ajaad,
CBSI3aHHBIX C aHAJIM30M TpadoB (IIOCTPOEHHE ONTHUMAIBHOIO MYTH MEX1y BepLIMHaMu rpada,
ONpEACICHUE KOJMYECTBA PpA3JIMYHBIX IYTEH MeEXAy BEpLIMHAMM OPUEHTUPOBAHHOIO
alMKJINYecKoro rpada).

Hepesws. bunapuoe nepeso. JlepeBbs nmoucka. CriocoObl 00xoaa aepesa. [Ipeacrasienue
apu(MeTHUECKUX BbIpRXEHUH B BHJE JepeBa. J[MCKpeTHble UIPhl ABYX WIPOKOB C IOJIHOH
unpopmanueil. Ilocrpoenue nepeBa nepedbopa BapHaHTOB, ONKCAHHE CTPATETHU WIPbl B
TabIMaHOM (hopMe. BBHIMTPHINIHBIE U TPOUTPHIIIHBIC TTO3UIUHU. BEIMTPHIIIHBIE CTPATETHH.

CpenctBa uCKycCTBEHHOr0 HHTeIIeKTa. CepBHUCH MAILIMHHOTO IIEPEBO/A U PaCIIO3HABAHUS
ycTHOM peun. KornutuBHbIe cepBUCH. M neHTHDUKAIMS 1 TOUCK N300paskeHHi, pacrio3HaBaHUe
mun. CamooOydvaronuecst cucTeMbl. VICKyCCTBEHHBIH MHTEIUIEKT B KOMIIBIOTEPHBIX MIpax.
Hcnonp30BaHrEe METO/I0B HCKYCCTBEHHOTO MHTEIJIEKTa B 00yJaroux cucreMax. Mcnons3oBanue
METOJIOB HMCKYCCTBEHHOTO HHTEIUIEKTa B pobOoToTexHuke. MHTepHeT Bemiel. IlepcnexkTuBbl
pa3BUTHS KOMIIBIOTEPHBIX HHTEUIEKTYaJIbHBIX cucTeM. HelipoHHble ceTn.

AJITOPUTMBI H IPOTPaMMHPOBAHHE

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

OreHka CIOXHOCTH BbIYMCIECHUH. Bpems paboTel U 00BEM MCIONB3YEeMOM MaMATH, UX
3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OIEHKa AaCHMITOTHYECKON CJIOXKHOCTU
AITOPUTMOB. AJTOPUTMBI OJUHOMMAIBHOU cioxHOcTU. IlepebopHbie anroputmel. [Ipumepst
Pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOM 3a7au, KOTOPbIE UMEIOT Pa3INYHYIO CIOKHOCTb.

[Tock TPOCTBIX YHMCEN B 3aJaHHOM JIMAlla30HE C IIOMOILIBI0 AJITOPUTMA «PELIETO
Oparocdenar.

MHoropa3psigHbIe [eble Ynucia, 3aa49u JTUHHON apupMeTHKH.

CrnoBapu (acconuaTHBHBIE MAacCHBBL, OTOOpaxeHus). Xomi-tadbmuuel. [loctpoenue
aJ1(haBUTHO-4AaCTOTHOTO CJIOBAps JJIsl 3a/IaHHOTO TEKCTa.

Crexu. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO BhIpa)keHUs. Bbruncienue apupmeTnyeckoro
BBIPKEHMSI, 3aITMCAHHOTO B TOCTHUKCHOU opme.



Ouepenu. Mcnons3oBanue odepeau 1Jisi BPpEMEHHOTO XPAaHEHUs JaHHBIX.

Anroputmbl Ha rpacdax. IlocTpoeHne MUHUMAIBFHOTO OCTOBHOTO JE€peBa B3BEIIEHHOTO
CBSI3HOTO HEOpHeHTHpoBaHHOrO Tpada. KoiamuecTBO pasnWYHBIX IMyTeH MeXIy BEpUIMHAMHU
OPUEHTUPOBAHHOTO allUKINYeckoro rpada. Anroputm J{elKCTpsl.

JepeBbsi. Peanuzaius nepeBa ¢ MOMOIIBIO CCHIIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHEIE)
nepeBbsi. [locTpoenue nepeBa Ui 3aJaHHOTO apU(METHYECKOTO BhIpakeHUs. PekypcuBHBIC
alnropuTMel 00xona Aepesa. Mcnonbs3oBanue creka U ouepenu 4 00xoa Aepesa.

JluHamMuueckoe MNpOrpaMMHUpPOBAaHME KakK METOJ pEHIeHUs 3aJad C COXPAHEHHEM
MPOMEKYTOUHBIX ~ PE3yJIbTATOB.  3aJadyd, pellaeMble ¢ I[OMOUIBI0  JMHAMUYECKOIO
IPOTPAaMMHUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (DYHKIMHA, MOJCUET KOJIMYECTBA BAapUAHTOB,
3a/1a4i ONTUMHU3ALIH.

[Tousitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM MporpaMMupoBaHu. OOBEKTHI U KIIACCHI.
CgoiicTBa 1 MeT0/1bl 00beKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHamu3. PazpaboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 101X0/1a. VIHKanCynauus, HaciaeJ0BaHue, MoJIuMoppu3M.

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

00630p sA3bIKOB TTporpaMmMupoBanus. [lonsTue o mapaaurmax NporpaMMHUPOBAHHUSL.

HNHpopManOHHBIE TEXHOJIOTHH

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

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

OOpaboTka pe3ynbTaTOB OHKCIepUMeHTa. MeTol HauMeHbIIMX KBajapaToB. OlleHKa
YHCJIOBBIX IaPaMETPOB MOJEIUPYEMBIX 00BEKTOB U IpolieccoB. BoccTaHoBneHne 3aBucuMocTeit
10 pe3yJibTaTaM 3KCIIEPUMEHTA.

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

Tabnuunble (pensiuuoHHbIE) Oa3bl JaHHBIX. TaOnuma — mpeacTaBiIeHUE 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 ¢ TapaMeTpaMu. Beruncisiemsle N0JIs B 3aIIpOcax.

MHuoroTtabnanunbie 0a3bl JaHHBIX. THUIBI CBA3ed MexAy TabiuuaMu. BHemHuil kirod.
[lemocTHOCTH Ga3bl JAHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JTaHHBIX.

WNHurepHeT-nipuiiokeHus. [lonsaTue o cepBepHOi U KIMEHTCKON 4acTAX canTa. TexHOIorus
«KIIUEHT — cepBep», €€ T0CTOMHCTBA U HejocTaTku. OcHOBBI s13bika HTML 1 kackaaHbIX TabmuI
cruseii (CSS). Cuenapuu Ha si3bike JavaScript. @opmsl Ha BeO-CTpaHHUIIE.

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

BBoa m300pakeHMii ¢ HCIOJIb30BAaHUEM PA3IHUYHBIX IUPPOBBIX YCTPOUCTB (LU(POBHIX
¢oTroanmapaToB ¥ MHKPOCKOIIOB, BUIEOKaMep, CKaHEPOB U JPYrux ycTpoiicts). ['paduueckuit
penaktop. Pazpemenue. KagpupoBanue. McnpaBnenue nepcnekTuBbl. I 'ucrorpamma. Koppekuus
ypoBHEM, koppekmus I1Bera. OOeciBeuMBaHHE I[BETHHIX H300pakeHuid. Perymb. Pabora ¢
oOnactsamu. OUIBTPEI.



MHuorocnoitasie n300pakeHus. TexcroBbie cimon. Macka cios. Kanamel. CoxpaHeHue
BbIIeTIeHHOW oOmactu. [loaroroBka winmocTpanuid s BeO-caiiToB.  AHHMHpPOBaHHBIC
U300paxKeHUsl.

Bekropnas rpaduka. IlpumutuBbl. M3MmeHeHHe mopsaka 3JeMEHTOB. BripaBHHMBaHUE,
pacnpenenenue. ['pynnupoBka. Kpusbie. @opmaThl BEKTOPHBIX PHUCYHKOB. Mcmosib3oBaHue
KOHTYpOB. Bekropuzanus pacTpoBBIX U300pakeHUI.

[TpyHIMIIBI TOCTPOEHUSI U PENAKTUPOBAHUS TPEXMEPHBIX Mojeneld. CeTouHble MOJEIN.
Martepuanbsl. MoaenupoBaHue UCTOUHUKOB ocBelieHus. Kamepsl. A piutuBHbie TexHomoruu (3D-
npuHTEpPHl). [IoHSATHE O BUPTYyaIbHOW PEATBHOCTH U JOTIOJTHEHHON peaaTbHOCTH.



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

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YNbTAThl OTPAKAIOT TOTOBHOCTH M CIIOCOOHOCTH OOYYaIOLTUXCS
PYKOBOJCTBOBAThCS CHOPMUPOBAHHON BHYTPEHHEH MO3HUIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEKJEHUH, COOTBETCTBYIOIIUX TPaJAUIUOHHBIM
LEHHOCTSAM POCCHICKOro 0o0lIecTBa, paclIMpEeHNe KU3HEHHOTO OIbITAa U OMbITa JESTEIbHOCTH B
mpolecce  peajlu3alud  CpPeJACTBAaMU  Y4eOHOro  MpeaMera OCHOBHBIX — HalpaBleHUU
BOCITUTATEIBHOMN NESITEIIbHOCTH.

B pesynbrare uszydeHus UHQOPMATHKU HA YpPOBHE CpeAHEro oO0Iiero oOpa3oBaHUs Y
oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIONINE JINYHOCTHBIE PE3YJIbTAThI:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MPaBOIOPANIKA, COOJIOACHHE OCHOBOIOJATAIOIIMX HOPM HMH(POPMAIMOHHOTO TMpaBa U
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

TOTOBHOCTh TPOTHBOCTOSTH HJCOJOTUU OSKCTPEMHU3Ma, HalMOHAIM3MA, KceHohoOouw,
JTUCKPUMHHAIIMK 110 COIMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM TMpPHU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIIEHUE K MCTOPUYECKOMY HACJEAMIO, TOCTHXKEHMsM Poccum B Hayke,
UCKYCCTBE, TEXHOJIOTHSIX, IOHUMAaHWE 3HA4YeHWS WH(OOPMATUKH KaK HAyKH B IKH3HU
COBPEMEHHOT0 00IIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MOBEICHHUS;

CITOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4Kclie B ceTu HTepHeT;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOUas OJCTETHKY HAyYHOTO M TEXHHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTH BOCIIPUHUMATh pa3MYHbIE BUIBI UCKYCCTBA, B TOM YHCJIE OCHOBAHHOTO Ha
MCIIOJIb30BaHUY MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) pu3uveckoro BOCIMTAHUSA:

c(hopMUPOBAHHOCTH 3JOPOBOTO U O€30MacCHOT0 00pa3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JI0POBBIO, B TOM YHCIIE 3a CUET cOOMI0IeHUsI TpeOOBaHUI 0€30MacHOM KCIITyaTaluu
cpeacTB MHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHATH TAKYIO JIESTEIbHOCTH;

uHTepec K chepam mpodhecCHOHANBHON AESITeNbHOCTH, CBS3aHHBIM C HH(POPMATHKOM,
porpaMMUpOBaHUEM W MHGOPMAITMOHHBIMA TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTHXKEHHUSIX
HayKl WHPOPMATHKKA M HAYyYHO-TEXHHUYECKOTO MPOTpecca, YMEHHE COBEpIaTh OCO3HAHHBIN
BBIOOD Oyaymieit mpodecCuu 1 peain30BbIBaTh COOCTBEHHBIC KIU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM Bcel
KU3HH;



7) IKOJIOrM4eCKOro BOCIIMTAHUA:

OCO3HaHHE TI00ATLHOTO XapaKTepa SKOJOTHIECKHUX MPOOJIeM U IMyTe UX PENICHHUS, B TOM
qrclie ¢ YIE6TOM BO3MOKHOCTEH MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BI/ITI/I$I HayKI/I, JOCTHUKCHUAM HaquO-TeXHquCKOFO Hporpecca nu O6H.[CCTBCHHOI\/JI HpaKTHKI/I, 3a
CuéT TMOHMMAHUS pOJNM HMHYOPMAIMOHHBIX PECYpCOB, WHGOPMAIMOHHBIX MPOIECCOB U
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 U B rpynne.

B nmpomecce IOCTMXKEHHS JUYHOCTHBIX PpPE3yJbTaTOB OCBOCHHUS IPOTPAMMBI 10
nHpopmaTuke y  OOYyYaloOImUXCS  COBEPIIEHCTBYETCS  OMOIMOHAJIBHBIA  HMHTEIIEKT,
MPEIOoJIararoIInii ¢hOPMUPOBAHHOCTD:

CaMOPETYJIMPOBAHUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE PUHUMATh OTBETCTBEHHOCTh
3a CBOE MMOBEJICHHE, CITOCOOHOCTD aaNTUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSM M MPOSBIISATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALlMM, BKJIIOYAKOUICH CTPEMIICHHE K JOCTHKCHHIO LIEIU M YCIIEXY,
OIITUMH3M, HHUITUATUBHOCTD, yMeHI/Ie Ilel\/JICTBOBaTI), HUCXOOA U3 CBOUX BOBMOH(HOCTCﬁ;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMUMATh SMOIMOHAIBHOE COCTOSHHE ApPYTuX,
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.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrare u3yueHus HHGOPMATHKM Ha YpOBHE CpeJHEro oOuero odpa3oBaHMs Y
oOyuyaromierocsi OyayT CcQOpPMHpPOBAaHBI METAaNpPEIMETHbIE pe3yJbTaThl, OTPaKEHHbIE B
YHHUBEPCAIbHBIX YU4E€OHBIX NEHCTBUSAX, a UMEHHO — IIO3HABaTEJbHbIE YHHUBEpCAJIbHbIE yueOHbIE
JNEeHCTBUS, KOMMYHMKAaTHUBHBIE  yHUBEpCAJbHbIE  yueOHbIE  JIEHCTBUSA,  pEryJsSITUBHbIC
YHUBEpCaJbHbIE YueOHbIE IEHICTBHS, COBMECTHAs AEATEIbHOCTb.

Ilo3naBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE el CTBUS

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

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

YCTaHABJIMBATb CYHIGCTBGHHBII\/'I IMPU3HAK HUJIM OCHOBAHUSA IJId CPaBHCHUA, KJ'IaCCI/ICbI/IKaI_[I/II/I
1 0000IIEeHH;

ONpENENATh eI ACSITENIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX;

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

BHOCUTb KOPPEKTHBBI B JI€ITEIBHOCTh, OLIEHHWBATh COOTBETCTBUE PE3YJIbTATOB LIEISM,
OIICHUBATh PUCKHU MOCIEACTBUI AESITEIHOCTH;



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

Pa3BHUBATh KPCATHBHOC MBIIIJIICHHUC IIPU PCIICHHUU JKU3HCHHBIX HpOGJ’IGM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AEsITeNbHOCTH, HaBbIKAMU
pazpemieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOUCKY METOJIOB
peiCHUS 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, BIAJCTh HAYYHOU TEPMUHOJIIOTHEH, KIFOYCBBIMU
MOHITUSIMA U METOJIaMU;

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

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3M MW AKTYaJIUM3HUPOBATH 3aJa4dy, BbIABUIATb
TUIOTEe3Y €€ peleHus, HAXOAUTh apTyMEHTHI Ul JO0Ka3aTelIbCTBAa 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 CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

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

YMCTb MEPCHOCUTDH 3HAHUA B IMO3HAaBaTCJIbHYIO u IMPAKTUYCCKYIO oOJractu
KU3HEEATENIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

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 TOWUCK, AaHAIW3, CHUCTEMATHU3AIMI0 W HHTEPIPETAIUIO
MH(pOpMallUU Pa3InYHBIX BUJIOB U (OPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yu€TOM Ha3HA4YeHUs WH(OPMALIUU U [EIeBOH
ayJUTOPUH, BBIOUpAas ONTUMATBHYIO GOpMY MIpEICTABICHHS U BU3yaIu3alliu;

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

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

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

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIEC Y4eOHbIE el CTBUA

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 OOIICHUS U B3aMMOJICHCTBHS, apTYMEHTHPOBAHHO BECTH
JINAJIoT, YMETh CMSIT4aTh KOH(JIUKTHBIC CUTYaIUH;

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

2) coBMeCTHas 1eSITeJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MIPEUMYIIECTBA KOMaHAHOW U MHIUBHIYAIBHOU 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 JTOCTHXKCHHIO: COCTABIIATH TUIaH JCHCTBUM, pacIIpeACIATh POJIU ¢ y4ETOM MHCHHMA
YYaCTHHKOB, 00CYX/IaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

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

npeayiaraTh HOBBIC NPOEKTHI, OLICHWBATh WJCH C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

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

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JESATEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 NMpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHUIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHHIO U MPOSIBICHUIO MIMPOKOM SPYIUIMH B Pa3HBIX 00JacTAX
3HaHMH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUn
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pellIeHMS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PELLIEHUS 110 UX CHUIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MPU aHAIIN3€E PE3YJIbTATOB JIEATEIbHOCTH.

3) npuHATHA ce0s M APYrux:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKY;



pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU JAPYTOro YeJIOBeKa.
MNPEJIMETHBIE PE3YJIBTATHBI

B mpouecce wusydenus kypca HHPOpMaTHKH yriyOnéHHoro ypoBHs 6 10 knacce
o0yyaromuMucs OyayT JOCTUTHYTHI CICAYIONINE IPEAMETHBIC PE3YJIbTaThI:

BJIAJICHUE MPEICTABICHUSAMUA O POJM HMH(OpPMAIMK M CBA3aHHBIX C HEH NPOIECCOB B
IpUpoJie, TEXHUKE U OOLIecTBE, MOHATUAMHU «HH(pOpMaLULy, «MH()OPMALMOHHBIA MPOLECCY,
«CUCTEMa», «KOMIIOHEHTBI CUCTEMBI», «CHUCTEMHBIH 3(PPEKT», «MHPOPMALMOHHAS CHUCTEMAY,
«CHUCTEMA YIIPABIICHUS,

BJIAJICHHE METOJaMHU IOMCcKa HWHpOpMauuu B ceth VIHTEepHET, yMEHHE KpPUTHUECKU
OLIEHUBATh HH(OPMALHIO, IOITYYEHHYIO U3 ceTh VHTepHeT;

YMEHHUE XapaKTepu30BaTh OOJBLIME JaHHbIE, NPUBOIUTH INPUMEPHl HCTOUYHUKOB MX
NOJyYeHUsI M HAIPaBJICHHS HCIIOJIb30BAaHMS, YMEHHE KIIACCH(PHIMPOBATH OCHOBHBIC 3a/1aud
aHamM3a JAHHBIX (MIPOTHO3MPOBAHHE, KIIACCH(HKAIMA, KJIACTCPU3AIMs, aHAJIH3 OTKIOHEHUH),
IOHUMAaTh IOCJIEI0BATEIbHOCTh PEIIEHHs 3a/lau aHajlu3a JAaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OUYUCTKA M OIICHKAa KadecTBa JaHHBIX, BBIOOP W/WJIM IMOCTPOEHUE MOJEIH, MpeodpazoBaHHe
JIAHHBIX, BU3yaJIn3alysl JaHHBIX, UHTEPIPETALHs pe3yIbTaTOB;

NOHMMAaHWE OCHOBHBIX IPHHIMUIIOB YCTPOHCTBA M (DYHKIIMOHHPOBAHUS COBPEMEHHBIX
CTALIMOHAPHBIX U MOOUJIBHBIX KOMIIBIOTEPOB, TEHACHIIUH Pa3BUTHS KOMIIbIOTEPHBIX TEXHOJIOIUH;

BJIaJICHUE HaBbIKaMM pabOThl C ONEPALMOHHBIMU CHUCTEMAaMH, OCHOBHBIMH BHUJAAMHU
POTPaAMMHOTO OOeCTIeueHHs I pelieHns y4eOHBIX 3a/1a4 110 BHIOPAHHOH CIICIHaTH3aIiHT;

HaJM4Me NPEJICTABICHUN O KOMIIBIOTEPHBIX CETSX M MX POJIA B COBPEMEHHOM MHpE, O
0a30BbIX MPHUHLUIAX OPraHU3aLUU U (DYHKIIMOHMPOBAHUS KOMIBIOTEPHBIX ceTed, 00 00mmx
HOPUHIUNAX pa3paboTKU U QYHKIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIA;

IOHMMaHHUE yrpo3 MH(GOPMAIOHHOH 0€30IacHOCTH, MUCIIOIb30BAHNE METO/IOB U CPEICTB
IPOTUBOACUCTBUS OTHM Yrpo3aM, COOJIOJEHHE Mep Oe30MacHOCTH, IPeIOoTBPAILAIOLINX
HE3aKOHHOE paclpOCTPaHEHHE IEePCOHAIBHBIX JaHHBIX, COOJIOJCHUE TPeOOBAaHUM TEXHUKU
0€30I1aCHOCTH M TUTHEHBI NPH paboTe ¢ KOMIbIOTEpAaMH U APYTMMHU KOMIIOHEHTaMH 1M (poBOro
OKpYXEHMsI, IMOHUMaHHE IPABOBBIX OCHOB HCIOJIb30BAaHUS KOMIIBIOTEPHBIX IporpaMM, 0a3
JTaHHBIX U paboThl B ceTH MHTEpHET;

NOHMMaHHE OCHOBHBIX TNPHUHIMIIOB IUCKPETH3allMM pPA3JIMYHbIX BHUJOB HH(MOpPMAIMH,
YMEHHUE OIpeNeNaTh HH(POPMAIMOHHBI 00bEM TEKCTOBBIX, I'pa)MUEeCKUX M 3BYKOBBIX JaHHBIX
IIPU 33JaHHBIX [TApaMeTpax JUCKPETU3ALMH, YMEHUE ONPENEIATh CPEIHIOK CKOPOCTh MepeIadn
JAaHHBIX, OLIEHUBATh U3MEHEHUE BPEMEHH Iepeiaull Py U3MEHEHUH HH()OPMALIMOHHOTO 00bEMa
JIAHHBIX U XapaKTEPUCTUK KaHAJIa CBSA3U;

YMEHUE HCIIOIB30BaTh IIPU PEILIEHUM 3aJay CBOMCTBA IMO3ULMOHHOM 3allMCH 4YMCEIl,
aIropuTMa IOCTPOEHHs 3alMCH YHUCJIA B IO3UMLIUOHHOW CHUCTEME CUYHUCIEHUS C 3aJaHHBIM
OCHOBAaHHUEM U ITOCTPOCHHS YUCIA IO CTPOKE, COACPIKAILEH 3alIMCh 3TOTO YKCIIA B TO3UIUOHHON
CHCTEME CUHMCIICHHS C 3aJJaHHBIM OCHOBAaHHEM, YMEHHE BBIIOIHATH apu(MeTHUECKUE onepayy B
MO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

YMEHHME BBINOJHATh NPEeoOpa30BaHUSl JIOTMUECKUX BBIPAKEHUN, HCIONb3YsI 3aKOHBI
anreOpbl JIOTUKH, YMEHUE CTPOUTD JIOTUYECKOE BBIPAXKEHHE B AU3BIOHKTUBHON U KOHBIOHKTUBHON
HOpMaJIbHBIX (popMax Mo 3aJaHHON TaONWIle MCTUHHOCTH, MCCIEN0BaTh 00JacTh UCTMHHOCTH
BBICKA3bIBAaHUS, COJEPIKALLErO0 IEPEMEHHBIE, pellaThb HECIOXKHBIE JIOTUYECKUE YPAaBHEHUS U
CHUCTEMBI YPaBHEHHU;



MOHUMaHHE 0a30BBIX AITOPUTMOB 0OPAOOTKH YHCIIOBOM U TEKCTOBOM MH(OpMaIuu (3auch
YrceNl B MO3UIMOHHON CHUCTEME CUHCIICHUS, HAaXOXKICHHE BCEX MPOCTBIX YHUCEN B 3aJlaHHOM
nuarna3oHe, 00paboTka MHOTOPA3PSIHBIX MENBIX YHCEN, aHAJTN3 CUMBOJIBHBIX CTPOK U JAPYTHUX),
QITOPUTMOB MTOUCKA U COPTUPOBKH, YMEHHUE OTIPENIEIATh CI0XKHOCTh U3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB  (CyMMHpPOBaHHE JJIEMEHTOB MacCHUBa, COPTHUPOBKAa MacChBa, IepeOOpHbIe
QITOPUTMBI, JBOWYHBIA TOWCK) M MPHUBOJIUTH TMPUMEPHI HECKOJIBKUX aIrOPUTMOB Ppa3HOUN
CJIO’KHOCTH JIJISl pEIIEHUsI OTHOM 3a/1a4uu;

BJIaJICHUC YHUBEPCATBHBIM S3bIKOM MPOrpaMMHpPOBaHUs Bhicokoro yposHs (Python, Java,
C++, C#), npexacraBieHUsMH O 0a30BBIX THIAX JaHHBIX W CTPYKTYpax JaHHBIX, YMEHHUE
UCIIOJIb30BAaTh OCHOBHBIC YIPABIISIIONINE KOHCTPYKIMH, YMEHHE OCYIISCTBISTh aHAIH3
MPEIJIOKEHHOW TMPOTPaMMBIL: ONPEIENSITh PE3yabTaThl PabOTHI MPOTPAMMBI TMPHU 3aIaHHBIX
UCXOJIHBIX JAHHBIX, OINPENEeNATh, MPH KaKUX WCXOMHBIX JaHHBIX BO3MOXKHO TIOJYYCHHUE
yKa3aHHBIX pPE3yJIbTaTOB, BBUIIBIISATH JAHHBIC, KOTOPHIE MOTYT TPUBECTH K OINMOKEe B paboTte
pOrpaMMebl, HOPMYITHPOBATH MPEIJIOKESHUS M0 YITYUIISHHIO TPOTPAMMHOTO KO/a;

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 (BKJIFOYAsh BBIYUCIICHUE CYMMBI, CpPEIHETr0 apu(PMETHYEeCKOro, HAHOOJBIICTO |
HAMMEHBIIIETO 3HAUCHHI, PCIICHHE YPaBHEHU, BHIOOP ONTHUMAIBLHOTO PEIICHHS, TOA00p JTMHUU
TPEH/Ia, PeUICHNE 3a1a4 IPOTHO3UPOBAHUS ).

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

YMEHHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOMYCKAIOIIME OJHO3HAYHOE JCKOIUPOBAHHE
cooOuieHnii (peuKCHBIE KOJbI), UCIOJIB30BaTh MPOCTEUIINE KOIbl, KOTOPHIC IO3BOJISIOT
0OHapyXUBaTh M UCIPABJIATH OMMOKU TpU TEepeaave JaHHBIX, CTPOUTH KOJI, 00SCIICUNBAIOIIUI
HAaUMEHBIIIYI0 BO3MOXHYIO CPEIHIOI JJIMHY COOOIIEHUS MPU W3BECTHOH YacTOTE CHUMBOJIOB,
MOSICHSITh MIPUHITUITBI PA0OTHI MPOCTHIX aJTOPUTMOB CIKATHUS JAHHBIX;

YMEHHE pellaTh alrOpuTMUYECKUE 3aJadud, CBsI3aHHbIE ¢ aHanu3oM rpadoB (3agauu
MOCTPOCHUST ONTHMAIBHOTO TIYTH MEXIy BeplmuHaMu rpada, ONpelesieHUus KOJIHMYeCcTBa
Pa3TUYHBIX TYTEH MeEXIy BEpIIMHAMHA OPHCHTHPOBAHHOTO AIMKJIMYECKOTo Tpada), yMEeHHe
UCIIONIb30BAaTh JIEpeBbS TMPU aHAIM3€ M TOCTPOCHHUH KOJOB W JJiA MPEACTaBICHUS
apuQMeTHUYECKUX BBIPAXKECHHM, MPU PEIICHUU 3a7ad MOUCKAa U COPTUPOBKH, YMEHHE CTPOUTH
JIEPEeBO HWIPHI 10 33J]aHHOMY aJTOPHTMY, pa3pabdaTeiBaTh M OOOCHOBBIBATH BBIUTPHINIHYIO
CTpPATETHIO UTPHI;

yMeHHe pa3pabaThiBaTh U PEaTU30BBIBATH B BUE MPOrpaMM 0a30BbIe allTOPUTMBI, YMEHUE
MCIIOJIb30BAaTh B MporpamMMax JaHHbIE pa3IUYHBIX TUIIOB C YUETOM OIpaHUYCHHI HA IUANa30H X
BO3MOXKHBIX 3HAYCHHH, IPUMEHSATh MPU PEIICHUH 33]a4 CTPYKTYPBI JaHHBIX (CIHCKH, CJIOBapH,
CTCKH, OYepeNId, ICePeBbs), HCIIOJIL30BAaTh 0a30BbIC OIEPAMH CO CTPYKTYpaMH JIaHHBIX,
MPUMEHSTh CTaHJapTHBIC U COOCTBEHHBIE MOANPOTPAMMBI Il 0OPaOOTKH YMCIOBBIX JaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIB30BATh MPH Pa3pabOTKe MporpaMM OMOITHOTEKH MOANPOTrPaMM, 3HATh
(YHKITMOHATBHBIC BO3MOXXHOCTH HHCTPYMEHTAIBHBIX CPEJCTB Cpedbl pa3pabOTKH, YMCHHE
UCIIONIb30BAaTh  CPEJICTBA OTJIAJKH TPOrpaMM B  Cpele IPOrpaMMHPOBAHUS, yMEHHE
JTOKYMEHTHUPOBATh MPOTPAMMBI;

YMEHHE CO37]aBaTh BEO-CTPAHMUIIBI;



BJIa/ICHHE OCHOBHBIMH CBEJICHUSMU O 06a3aX JaHHBIX, UX CTPYKTYpE, CPEACTBaX CO3AaHUS U
paboThl ¢ HUMH, YMEHUE HCIOIh30BaTh TaOIMUHBIC (PENSIMOHHBIC) 0a3bl JAHHBIX (COCTABISATH
3ampockl B 0a3ax JaHHBIX, BBIIOJHATH COPTUPOBKY M MOMCK 3alUceil B 0a3e JaHHBIX, HAMIOJIHATh
pa3paboTaHHyIO 6a3y JaHHBIX) U CIIPABOYHBIEC CHCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMITbIOTEPHO-MaTeMaTHUYEeCKHEe MOJENH JJIs aHAIU3a OOBEKTOB U
nporeccoB: (OpPMYIHpPOBATh 1LEAb MOICTUPOBAHMSA, BBIIONHATH aHAINW3 PE3YJIbTATOB,
MIOJIy4YEHHBIX B XOJAEC MOJCIHMPOBAHUA, OLICHUBATh COOTBETCTBUE MOJEIU MOJEIUPYEMOMY
00BEKTY UJTH MPOIIeCcCy, MPEACTABIATH PE3YIbTaThl MOJCIUPOBAHMSI B HATJISTHOM BHJIE;

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

MOHMMAaHHUE OCHOBHBIX MPHUHIIMIIOB PaOOThI, BO3MOKHOCTEH U OTpaHUYEHUS] TPUMEHEHUS
TEXHOJIOTHI MCKYCCTBEHHOI'O MHTEJUIEKTa B Pa3IMYHBIX 00JACTSIX, HAJIMYHE MPEICTaBICHUN O
Kpyre pemaeMblX 3a7ad MalMHHOTO oOyueHHs (pacro3HaBaHMs, KilacCcU(DUKALUU U
MIPOTHO3MPOBAHUS ) HAJTMYKE TIPEICTABICHUN 00 UCIIOJIb30BaHUN WH(OPMAIMOHHBIX TEXHOJIOTUI
B PA3IMYHBIX MPOGECCHOHATBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3jiesioB U TeEM uudposbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
MPOrpamMmbl Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Pasznea 1. ludpoBasi rpamoTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6 https://lesson.edu.ru
00pabOTKH JTaHHBIX
1.2 IIporpamMMHOe oOecrieueHue 6 https://lesson.edu.ru
1.3 KomrmbroTepHbie cetn 5 https://lesson.edu.ru
14 HNudopmanronHas 0€301acHOCTb 7 2 https://lesson.edu.ru
Uroro no pazueny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 [MpencraBnenne uHGOPMAIUH B 19 ) https://lesson.edu.ru
' KOMITbIOTEPE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1 https://lesson.edu.ru
2.3 KomnbrotepHas apudmernka 7 1 https://lesson.edu.ru
Wroro mo paszneny 40
Paszpnen 3. AnropurMbl 1 NPpOrpaMMHpPOBaHUeE
3.1 BBeneHune B nporpaMmMupoBaHue 16 0.5 https://lesson.edu.ru
3.2 BcnomoratenbHbIe anropuTMbl 8 2 https://lesson.edu.ru
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3.3 UwrcneHHbIC METOTBI 5 3
3.4 ANTropuTMBI 00pabOTKH CUMBOJIBHBIX 5 1 https://lesson.edu.ru
' JTAHHBIX
3.5 AAropuTMBl 00pabOTKH MacCHUBOB 10 3.5 https://lesson.edu.ru
Hroro no pazneny 44
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 25 https://lesson.edu.ru
4.2 AHAIH3 TAHHBX 8 3 https://lesson.edu.ru
Hroro no pazneny 14
PezepBHOE Bpemst 14
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 21.5
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (itcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
11 WNndopmanus n nnpopmaiionssie 10 55 https://lesson.edu.ru
IIPOIIECCHI
1.2 MoiempoBanHe 8 2 https://lesson.edu.ru
Utoro no pazneny 18
Paznen 2. AroputMbl M NIporpaMMupoBaHue
2.1 DJIEMEHTHI TEOPUHU ATOPUTMOB 6 1 https://lesson.edu.ru
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10 https://lesson.edu.ru
93 OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO 16 45 https://lesson.edu.ru
' POrPaMMHUPOBAHUSI '
Hroro no paszneny 50
Pa3nea 3. UnpopMannoHHbIE TEXHOJTOTHH
31 KommploTepHO-MaTeMaTHIeCKOe 8 ) https://lesson.edu.ru
' MOJICIUPOBaHHE
32 Basbl TaHHBIX 10 4 https://lesson.edu.ru
33 Be6-caiiThr 14 4 https://lesson.edu.ru
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3.4 KomnbrotepHas rpaduka 8 3.5

35 3D-mojenupoBane 8 3 https://lesson.edu.ru
Hroro mo pazaeny 48
PesepBHoe Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5
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