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MNOSCHUTEJIBHAS 3AITMCKA

[Iporpamma no uHpopmartuke (yriryOnEHHbBIN ypOBEHB) Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus
pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOI MpOrpaMMbl
cpennero obmero oOpaszoBanus, npeactaBieHHbIx B @I'OC COO, a Taxxke ¢eaepanbHON padoueit
IpOTrpaMMbl BOCTIUTAHUSL.

[Iporpamma mo wuHpOpMaTHKe MaET MPEACTAaBIEHUE O LEsAX, OOmIel cTpaTeruu OOydeHUs,
BOCIIMTAHMUS W pa3BUTUA oOOydarolmuxcs cpeacTtBamu yueOHoro mpenmera «Wudopmatuka» Ha
yrayO0aEHHOM ypOBHE, YCTaHaBJIMBAeT 00s3aTelIbHOE MPEIMETHOE COJEp)KaHue, MPeayCMaTpUBAET €ro
CTPYKTYpHUpOBaHHME IO pa3zieiaM M TeMaM Kypca, ONpeleisieT paclpeiesieHue ero mo kiaccam (roaam
u3ydeHus), AaéT NMPUMEPHOE paclpeneleHne y4eOHBIX 4YacoB IO TEMaTHYECKHUM paslielnaM Kypca U
pexkoMeHayeMyto (TPUMEpPHYI0) TOCIEI0BATENILHOCTh HMX HM3YYEHHS C YYETOM MEXKIPEIMETHBIX H
BHYTPHUITPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH 00yUYaronnXcs.

[Iporpamma no uH(poOpMaTHKe OmpenensieT KOJIMYECTBEHHBIE M KayeCTBEHHBIE XapaKTEPUCTUKHU
y4eOHOTro Marepuana Juis KaKIOro roja U3ydeHHs, B TOM YHCIE IS COAEP)KaTeNbHOTO HANOJHEHUS
pasHOro BHJA KOHTPOJIA (IIPOMEXKYTOUHOM aTTecTaluu OOYYaIOIIMXCs, BCEPOCCUHCKUX MPOBEPOUYHBIX
paboT, rocy1apCTBEHHOW MTOTOBOM arTectamnuu). [Iporpamma mo mHOpMaTHKE SBISETCS OCHOBOM IS
COCTaBJICHUS aBTOPCKUX YUEOHBIX IPOrpaMM M Y4eOHHUKOB, TOYPOYHOTO IUTAHUPOBAHUS Kypca YUUTEIEM.

Wndopmaruka B cpeHeM o0I11eM 00pa3oBaHUH OTPaKaeT:

CYUIHOCTh MH(POPMATUKU KaK HAYYHON JUCHUIUIMHBI, U3YYaIONIEH 3aKOHOMEPHOCTH MPOTEKAHUS U
BO3MO>KHOCTH aBTOMaTHU3allui MH(GOPMAIIMOHHBIX MTPOLIECCOB B PA3TUYHBIX CUCTEMAX;

OCHOBHbIE 00JacTh NMpUMEHEeHHs] MH(POPMATUKHU, MPEXIE BCEro MH(POPMALMOHHBIE TEXHOJOTHUH,
yIpaBIeHUE U COIUABHYIO CeEpy;

MEXIUCIUTUTMHAPHBIN XapakTep HHPOPMATUKU U HH()OPMAITIOHHOHN 1EATEIbHOCTH.

Kypc nndopmaTuku 151 ypoBHS CpeIHEr0 00IIero 00pa30BaHUs SBJSETCS 3aBEPIIAIOIIUM 3TAllOM
HEMPEPHIBHOW  TMOATOTOBKM  OOydawmmxcs B  oOmacth  HWHGOPMATHKA W WH(OpPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH, OMUPAETCS Ha CoJep)KaHHe Kypca MH(OPMATUKH YPOBHS OCHOBHOT'O
o0miero 00pa3oBaHUS U ONBIT MOCTOSHHOTO TPUMEHEHUS HWH(POPMALMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOT Ui, TaéT TEOPETUUECKOE OCMBICIIEHNE, MHTEPIIPETALINIO U 0000IIEHNE 3TOTO OIBITA.

Pesynprarel  yrayOn€HHOro  ypoBHA — HM3yueHuss ydyeOHoro mpenmera «MHpopmaTukay
OpPUEHTHPOBAHBI HAa TOJIY4YEHUE KOMIIETEHTHOCTEH AJIsl ocieyonieii mpodecCHoHaNbHOM e TeNbHOCTH
KaK B paMKax JJaHHOM MpPEeIMETHON 00JIaCTH, TaK U B CMEKHBIX ¢ Hei 001acTsax. OHM BKIIIOYAIOT B CeOsL:

OBJIaJICHUE KIIOYEBBIMU TIOHATHUSAMU M 3aKOHOMEPHOCTAMH, HA KOTOPBIX CTPOMUTCS JaHHAS
npeaMeTHas 001acTh, Paclo3HaBaHUE COOTBETCTBYIOMIMX UM MPU3HAKOB M B3aUMOCBSI3€H, CIIOCOOHOCTD
JeMOHCTPUPOBATh PA3JIMYHbIC MOIXOAbl K HW3YYEHHUIO SBICHUH, XapakTepHBIX [UId HU3ydaeMoi
peIMETHOM 00acTH;

yMEHHE pellaTh TUIOBbIE MPAKTUUYECKHME W TEOPETHYECKHe 3a/Jayd, XapaKTepHble s
MCIIOJIb30BaHUsI METOJIOB U HHCTPYMEHTapus JaHHOU IIpeaMeTHON o0acTy;

HaJIMYMe MPECTABICHUN O JaHHOM NMpeIMEeTHON 00JIaCTH KaK LIEJIOCTHON TeOpuHu (COBOKYMHOCTH
TEOPHii), OCHOBHBIX CBSI35IX CO CMEKHBIMU O0JIACTSIMU 3HAHUI.

B pamkax yriy6néHHOro ypoBHS M3yueHUs MH()OpPMATHKU OoOecreyrBaeTCs leleHarpaBiIeHHAs
MOATOTOBKAa OOyYaromuxcsi K MPOAOKEHUI0O 00pa3oBaHUs B OpraHU3alusX MTpoQecCHOHATBHOTO
00pa30BaHus MO CHENUATBHOCTSM, HEMOCPEACTBEHHO CBA3AHHBIM C HU(PPOBBIMU TEXHOJOTHSIMH, TAKUM
KaK IporpaMMHas WHXeHepus, HH(opMaruoHHas 0e30macHOCTh, HH(OPMAIMOHHBIE CHCTEMBI U
TEXHOJIOTHMH, MOOWIIbHBIE CUCTEMBI U CETH, OOJIbIINE JaHHbIE U MalIMHHOE O0yYeHHe, MPOMBIIUICHHbII
UHTEPHET BeIled, HCKYCCTBEHHBIH HMHTEJUIEKT, TEXHOJIOTUHM OecrpoBOAHON CBS3M, pPOOOTOTEXHHMKA,
KBAaHTOBBIC TEXHOJIOTUH, CUCTEMBI PacCpeeIEHHOTO peecTpa, TEXHOJIOTUU BUPTYaJIbHON U JIOTIOJIHEHHOMN
peabHOCTEM.



OcHoBHas 1enb u3yueHHss yueOHoro mpenmera «MHpopmaThka» Ha yriayOlIEHHOM YpOBHE
cpeaHero oOmiero oOpa3oBaHMs — oOOecleueHHe JAIbHEHIIEro pa3BUTUS  HH()OPMAITMOHHBIX
KOMIIETEHIIMH  00ydJarolmerocs, €ro TOTOBHOCTM K JKM3HM B  YCIOBHUAX DPa3BUBAIOILErOCs
MH(POPMALIMOHHOTO OOLIecCTBa M BO3pACTalOIlEel KOHKYPEHLMH Ha pbIHKE Tpyna. B cBa3u ¢ atum
uszydenue napopmaruku B 10—11 xmaccax T0KHO 00€CTICUUTh:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha TMOHMMAaHUM pOJIM HH(POPMATHKH,
MH(POPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOILECTBE;

Cc(OPMHPOBAHHOCTb OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIUIEHUS;

C(OPMHPOBAHHOCTh YMEHUH pa3auyaTh (akThl U OLEHKH, CPaBHUBATH OLIEHOYHBIC BBIBOBI,
BUJIETh UX CBA3b C KPUTEPUSIMU OLIEHUBAHUS U CBSI3b KPUTEPUEB C ONPEACIEHHON CUCTEMOMN LIEHHOCTEH,
IPOBEPATH HA JJOCTOBEPHOCTH U 00001IaTh MH(OpMAIHIO;

C(OPMHPOBAHHOCTh TPEACTaBICHUN O BIUSHUM HH(DOPMALMOHHBIX TEXHOJOTMM Ha XHU3Hb
YejoBeKa B OOLIeCTBE, NMOHUMAaHHUE COLHUAIBHOIO, 3KOHOMHYECKOIO, MOJIMTHYECKOTO, KyJIbTYpHOTO,
IOPUINYECKOT0, TPUPOIHOTO, SPrOHOMUYECKOTO, MEAULUHCKOTO M (DPU3MOIIOTUYECKOTO KOHTEKCTOB
UH(POPMALIMOHHBIX TEXHOJIOTHA;

INPUHATHE MPABOBBIX M OITHYECKUX AaCMEKTOB HH()OPMAIMOHHBIX TEXHOJIOTUH, OCO3HaHHUE
OTBETCTBEHHOCTH JIIOJIeH, BOBJIEUEHHBIX B CO3JlaHME U HCIIOJIBb30BaHUE WH(OPMALMOHHBIX CHCTEM,
pacnpocTpaHeHue HHGOpMaIUy;

CO3/1aHUE YCIIOBMH JJIi pa3BUTHUSl HABBIKOB yueOHOH, MPOEKTHOM, HAyYHO-HCCIIEI0BATEIbCKON H
TBOPYECKOH J1eATETbHOCTH, MOTUBALIUN 00YYaIOLINXCSI K CAMOPA3BUTHIO.

B conepxannn yueOHoro npeamera «HpopmaTHKa» BBIIAEIAIOTCS YETHIPE TEMATUUYECKUX pa3zena.

Paznen «Ilu¢ppoBasi rpaMOTHOCTB)» IOCBAIIEH BOIPOCAM YCTPOKMCTBA KOMIIBIOTEPOB U IAPYTUX
BJIEMEHTOB LU(POBOTO OKPYKEHHs, BKJIIOYas KOMIIBIOTEPHbIE CETH, HCIOJIb30BAHUIO CPENICTB
ONEpAaLlMOHHOM cuctembl, pabore B ceTu VHTepHET U UCHONB30BAaHUIO HMHTEPHET-CEPBHCOB,
nH(pOpMaAITMOHHOM 0€30MMaCHOCTH.

Paznen «TeopeTuueckne OCHOBbI HMH(OPMATHKH» BKIIOYAaeT B ceOs MOHATHIHBIN ammapaT
UH(POPMATUKH, BOIMPOCH KOJUPOBAHUA MH(POPMAIIUU, U3MEPEHUS WH(OPMAIIMOHHOTO 00bEMa JaHHBIX,
OCHOBBI aJIr€0pPbI JIOTHKU U KOMIIBIOTEPHOTO MOJEIUPOBAHMSL.

Paznen «AJropurmMbl M NPOrpaMMHMPOBAHHE) HAIPABICH HA Pa3BUTHE aITOPUTMHUYECKOTO
MBIIICHHS], Pa3pabOTKy alrOpUTMOB U OLEHKY UX CIO0XHOCTH, (POPMHPOBAHHE HABBIKOB pealn3alluu
IpOTrpaMM Ha S3bIKax MPOrPaMMHPOBAHUS BEICOKOTO YPOBHSL.

Paznen « MHGopManmoHHbIe TeXHOJIOTHMH» TOCBSAIIEH BOIPOCAM NTPUMEHEHH NHPOPMALMOHHBIX
TEXHOJIOTUH, pean30BaHHbIX B MPUKIAJAHBIX MPOTPAMMHBIX IPOAYKTaX W HMHTEPHET-CEPBUCAX, B TOM
Yucie B 33/1a4ax aHaJM3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JaHHBIX M 3JEKTPOHHBIX TAOJUI] JJS peIIeHUs
NPUKIIAJHBIX 33/1a4.

B npusenénnoM nanee coxepxkanuu ydeOHoro mpenmMera «MHpopmaTHka» KypCHBOM BbIIEIEHBI
JIOTIOJIHUTEIbHBIE TEMBbI, KOTOPbIE HE BXOJAT B 005A3aTENIbHYIO NpPOrpaMMy OOY4YEeHHs, HO MOTYT OBITh
NPEUIOKEHBI IS HU3yUYeHUS OTJCIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCS.

VYrnyOnéHuHelii  ypoBeHb H3y4YeHHS HMH(OPMATHKH PEKOMEHIYETCS Ui TEXHOJIOTHYECKOTO
npogwis, OPUEHTHUPOBAHHOIO HAa WHXKEHEPHYI0 U HMH()OPMAIMOHHYIO CcQepbl AESTEIbHOCTH.
VYrnyOnéHHbelid  ypoBEHb HM3Yy4YeHHS HMH(POPMATUKH OOCCTIICUMBACT: TMOATOTOBKY OOyYarOIINXCS,
OPUEHTHPOBAHHBIX Ha CIEHUAIBHOCTH B 00JIACTHM HMH()OPMAIIMOHHBIX TEXHOJOTHA M HHXKCHEPHBIE
CIELUAIbHOCTH, YYaCcTHE B IIPOEKTHOM U UCCIECNOBATEIbCKOW JEATEIBHOCTH, CBS3aHHOW C
COBPEMEHHBIMU  HAINPABICHUSMH  OTPAaciId  HMH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX  TEXHOJIOTHUH,
HOJATrOTOBKY K YYacTHIO B OJIMMIINAAAX U cAade EAMHOro rocy1apcTBEHHOIO 3K3aMeHa 10 HH(POpMAaTHKE.

[TocnenoBaTenbHOCTh U3YUYCHHUS TEM B MpEEIax OJHOTrO roa 00yueHHs] MOXKET ObITh U3MEHEHa 110
YCMOTPEHHIO YUUTEINS IPU NOArOTOBKE pabodel mporpaMMbl ¥ IOYPOYHOTO TUIAHUPOBAHHMSL.



OO1m1ee YKo 4acoB, peKOMEHIOBAHHBIX JUIs M3ydeHus: nHpopmaTuku — 272 yaca: B 10 kmacce —
136 gacoB (4 yaca B Heneno), B 11 kiacce — 136 yacoB (4 yaca B HEJEINIO).



COJEPKXAHUE OBYYEHUA
10 KUIACC

Hudposasg rpaMOTHOCTD

TpeOoBaHust TeXHHKH O€30MACHOCTM W TUTHEHBI IMpPH paboTe ¢ KOMMbIOTEpAaMH U JIPYTUMHU
KOMIIOHEHTaMHU [IU(POBOTr0 OKPYKEHHUS.

[TpuHtMTIBI pabOTHl KOMIBIOTEPOB M KOMIBIOTEPHBIX CHCTeM. Apxutektypa (on Heilimana.
ABTOMAaTHYECKOE  BBIMOJIHEHME  IpOrpaMMbl  mporeccopoM.  OnepaTuBHasg, IOCTOSHHAas |
JoaroBpeMeHHas namsaTb. OOMEH NaHHBIMH C TOMOUIbI0 IIKWH. KOHTpONIepsl BHEIIHUX YCTPOMCTB.
[Ipsamoii nocTym K maMsiTH.

OCHOBHBIE TEHJEHUMU pPa3BUTUS KOMIBIOTEPHBIX TeXHOJIOrWi. IlapannenbHble BBIUMCICHUS.
MHoronponeccopasle cucteMmbl. CynepkoMnbploTepsl. PacrnpenenéHHble BBIYMCINUTENbHBIE CUCTEMBI U
o0paboTka OoybIIMX JaHHBIX. MoOOWIbHBIE HHM(POBBIE YCTPOHCTBA M UX POJb B KOMMYHUKAIUSX.
Berpoennsie koMnbioTepbl. MUKPOKOHTpOIUIEphl. POOGOTH3MPOBaHHBIE TPOU3BO/ICTBA.

[IporpaMmmHoOe oOecrieueHrne KOMITBIOTEpPOB U KOMIBIOTEPHBIX CHCTEM. Buabl mporpamMMHOro
obecrieueHnuss U Ux HazHaueHue. OCOOCHHOCTH MPOTPAMMHOIO O0OECTICUeHHMs] MOOMJIBHBIX YCTPOWCTB.
[Mapannensnoe mporpammupoBanue. CucreMHoe nporpamMmmHoe obecriedenne. OnepannoHHbIe CUCTEMBI.
Yrunmutsl. [paiiBepsl ycTpoiicTB. MHCTAIUISINA U IEUHCTAUISAIMS IPOIPAMMHOI0 00eCIeYeHusl.

daiinoBsie cucTeMbl. [I[pUHIMIBI pa3MEIIeHUS 1 UMEHOBaHUS (DailyioB B JOJITOBPEMEHHOM MaMSITH.
[[TaGmoHBI U1t OTIMCAaHUsI TPYII (PaitioB.

[Iporpammuoe oOecneuenue. JIMIEH3MpOBaHUE MPOrPAMMHOTO oOOecreyeHuss U HUPPOBBIX
pecypcoB. IlpompuerapHoe u  cBOOOAHOE TmporpamMmHoe obOecriedenue. Kommepueckoe u
HEKOMMEpPYECKOE  HCIOJB30BaHHWE  MPOTPAaMMHOIO  oOecreueHuss U HUPPOBBIX  PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIMBaeMas 3aKOHOAATENbCTBOM Poccuiickoi denepannu 3a HEMPABOMEPHOE
UCIIOJIb30BaHUE TIPOTPAMMHOT0 0OecTiedeH s U U(POBBIX PECYPCOB.

[IpyHIMIBI TOCTPOEHMS M anlIapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTeil. CeTeBble POTOKOJIBL.
Cetp UnTepuer. Anpecarus B cetu atepHeT. [IpoTokosnsl cteka TCP/IP. Cucrema m1oMEeHHBIX UMEH.

Paznenenue IP-cetm Ha mojceTd ¢ MOMOIIBIO Macok mojcereil. CereBoe aJIMHUHUCTPUPOBAHMUE.
[lonyueHue naHHBIX O CETEBBIX HACTPOMKAaxX KOMIbIOTEpa. IIpoBepka Haiuuus CBA3U C Y3JIOM CETH.
Omnpenenenne MapuIpyTa ABH)KEHUS [TAKETOB.

Bunpl nesrensHoctn B cetu MuTepHetr. CepBuckl MuTepHeTa. ['eomH(pOpManMOHHBIE CHCTEMBI.
['eonokanoHHbIE CEPBHUCHI pPEaJbHOTO BpeMEHU (Hampumep, JOKalus MOOWIBHBIX Tene(oHOB,
OTIpeNieIeHNue 3arpy’kKeHHOCTH aBTOMAarucTpainei), HWHTEPHET-TOPTOBIsL, OpOHUpOBAaHHE OHIETOB U
TOCTUHULL.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEepBUCH U yciayrd. CoLMalbHBIE CETH — OpraHu3anus
KOJUIEKTUBHOTO B3auMOJEHCTBUS M oOMeHa JaHHBIMU. CeTeBOM JTHKET: MpaBWia IOBEICHUS B
kubepnpocrpanctse. [Ipobiema moyIMHHOCTH MoTyuyeHHON nHpopMaru. OTKpeIThIE 00pa3oBaTeIbHbIC
peCypCBhl.

TexHOTeHHblE M DKOHOMHYECKHE YIpO3bl, CBSI3aHHBIE C MCIOJIb30BaHUEM HH(GOPMAIMOHHO-
KOMMYHUKAITMOHHBIX TeXHOJorui. OO0mme mpodiieMbl 3amuThl WHGOpPMAMU ¥ UHGOPMAITHOHHON
6e3omacHoctu. CpeacTtBa 3amuThl  HWHGOPMAIMM B KOMIBIOTEpPAaX, KOMIBIOTEPHBIX CETAX U
aBTOMATH3UPOBAHHBIX HMH(POPMALMOHHBIX cuctemax. [IpaBoBoe obecneueHne HHGOPMAIIMOHHOMN
0€30MacHOCTH.

[IpenoTBpaleHre HECAHKIIMOHUPOBAHHOTO JTOCTYIA K JIMYHOW KOH(GUACHIMATbHOU nH(OpMaLuy,
XpaHSIIEHCsT HAa MEPCOHAIHLHOM KOMIIbIOTEpE, MOOWIIBHBIX yCTpoWcCTBax. BpemoHocHOe mporpammHOe



obecrnieueHre U Croco0bl OOpLOBI ¢ HUM. AHTHBHPYCHBIC MporpamMmbl. OpraHu3aiivs JIUYHOTO apXvBa
uHpopmanuu. PesepBHoe konuposanue. [laponbHas 3amuTa apxusa.

[udpoBanne ganHbIX. CUMMETpUYHBIC W HecuMMeTpudHbIe mH@pbI. [udpsr mpocToit 3aMeHBbI.
[udp Lezaps. Hudp Bwkenepa. Anroputm mmdpoBanus RSA.

Teoperuueckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nanasie u 3HaHus. MHQOpMaIIMOHHBIE TPOIIECCH B TPUPOJIC, TEXHUKE U OOIIECTBE.

HenpeppiBHbIE U JUCKpPETHBIE BEIMYMHBI M CcUTHalbl. HeoO0XOoAMMOCTh JIUCKpEeTH3alNH
nHpopMaIuu, mpeTHa3HAYCHHOM JIJIsl XpaHEeHHUsI, Tepeiaur 1 00padOTKH B IU(PPOBBIX CUCTEMAaX.

JBonyHOe KoaWpoBaHHME. PaBHOMEpHBIC M HEpaBHOMEpPHBIC KOJIbI. J[eKoaMpoBaHHE COOOIICHHH,
3allHCAHHBIX C TIOMOIUBI0 HEPABHOMEPHBIX KOIOB. YcinoBue PDano. IlocTpoeHue OIHO3HAYHO
JNEKOJUPYEMBIX KOJOB C TOMOIIBI0 JepeBa. ENWHUIBI W3MEpeHHs KOJIWYeCTBa WH(GOpPMAIUH.
AndaBUTHBIN OAXO0]] K OLICHKE KOJNYECTBAa HH(OPMALIUH.

Cucremsl cuucienus. Pa3BépHyTas 3amuch LENbIX M APOOHBIX YHCEN B MO3UIMOHHOI CUCTEME
curcneHus. CBOWCTBAa TO3UIIMOHHON 3alMCH YWCIIA: KOJIMYECTBO UMD B 3aMKCH, MPU3HAK JEIUMOCTH
yycia Ha OCHOBAaHUE CHUCTEMbI CUUCIICHHS. AJTOPUTM IepeBoAa LENoro uumcia u3 P-uyHOM cucTemsl
CUHCJICHHS B JIECATUYHYIO. AJITOPUTM TepeBoAa KOHEUHON P-muHON ApoOM B JAECATUYHYIO. AJITOPUTM
MepeBoJia I1EJOro 4Yuciaa M3 JECATHYHOM CHUCTeMBbl cuuciieHus: B P-munyro. IlepeBom KoHeE4HOM
JIEeCATUYHOUN npobu B P-munyto. J/[BowdHas, BOCbMEpHYHAsl U MIECTHAAIATEPUYHAS CUCTEMBI CUHCIICHUS,
CBSI3b MEXKIYy HHUMH. ApU(PMETHYECKHE OMNEpaldyd B IMO3UIMOHHBIX CHCTEMaX CUYHUCICHUSA. TpoudHas
YPaBHOBELIECHHAs! CUCTEMA CUHUCIICHMS. J|BONYHO-IECATUYHAS CUCTEMA CUUCIICHUSI.

KomupoBanue texcroB. KommpoBka ASCII. OnnobGaiitaeie komupoBku. Crtanmapt UNICODE.
Koauposka UTF-8. Onpenenenue nHHOpMaMOHHOTO 00bEMa TEKCTOBBIX COOOLICHUH.

KoaupoBanue wnzobpaxkenuii. OneHka uWHPOPMALMOHHOTO 00BEMa TpadUUecKuX HTaHHBIX NPH
3aJJaHHBIX pa3pellleHuu U TyOuHe KoaupoBaHus I1BeTa. LIBeToBbie Moaenu. BekTopHoe KoaupoBaHHE.
®dopmartsl rpaduueckux daitno. TpéxmepHas rpaduka. OpakranbHas rpaduka.

KomupoBanue 3Byka. OreHka WH(MDOpPMAMOHHOTO 00BEMA 3BYKOBBIX MaHHBIX TPU 3aJJaHHBIX
YaCTOTE JUCKPETU3ALMHU U PA3PSAHOCTA KOJIUPOBAHUS.

Anrebpa noruku. [lorstue Bbicka3piBaHUs. BrickaszbiBarenbHbie GhopMbl (Tpeankathl). KBaHTOPHI
CYILLIECTBOBaHMS U BCEOOIIHOCTH.

Jlornueckue onepauuu. Tabnuibel uctuHHOCTH. Jlornyeckue BeIpaxkeHus. Jlornueckue ToOXaecTBa.
Jloka3aTeNnbCcTBO JIOTHUECKUX TOXKACCTB C IMOMOIIBI0 TaONHII UCTUHHOCTU. Jlormueckue omepanuu u
ONepalyy HaJl MHOKECTBAMU.

3aKoHBI aIreOPhI JTJOTUKHA. DKBUBAJICHTHBIC MPE0Opa30BaHus JOTUUECKUX BhIpakeHH. Jlornueckue
YpaBHEHUS U CUCTEMbI YPAaBHEHHUIA.

Jlormdeckne QyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX (PYHKIHA OT
KOJIMYECTBAa apryMeHTOB. [loIHbIE cCCTEMBI TOTUYECKUX (PYHKIIUH.

Kanonuueckue ¢GopMbl  Joruueckux  BbipakeHuil. CoBepllIeHHbIE  JU3BbIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMAJIbHBIE (DOPMBI, AITOPUTMBI X TTIOCTPOCHHUS T10 Ta0JIHUIIE NCTUHHOCTH.

Jlornueckue »snemMeHTHl B cocTaBe KommbroTepa. Tpurrep. Cymmarop. MHoropaspsaHsiit
cymmarop. IlocTpoeHne cxem Ha JIOTMYECKUX 3JIEMEHTax MO 3aJaHHOMY JIOTUYECKOMY BBIPAXKEHUIO.
3anuce JOrH4eCKOr0 BBIPAKEHHUSI 110 JJOTUYECKON CXEME.

[IpencraBienue LenbIX 4MceNl B MaMATH KOMIbioTepa. OTrpaHUYEHHOCTh JMala30oHa 4YHcell Mpu
OTpAaHMYEHUHU KOJIMUECTBA pa3psaoB. IlepenosniHnenue pa3psaHo ceTku. be33HakoBble W 3HAKOBbBIC
JaHHBIE. 3HAKOBBIA OWT. J[BOMUHBIN JOTIOTHUTEIBHBINA KOJI OTPUIIATEIBHBIX YUCE.

[TobuToBBIe JOTHUECKHE omepanuu. Jlorudyeckui, apuMETHUEeCKH W [HUKIMYECKUN CIIBUTH.
TudpoBanue ¢ MOMOLIbIO TOOUTOBOM onepay «uckitovaromee NJI».

[IpencraBieHue BelIECTBEHHBIX YUCEI B MaMSITH KOMITbIOTEpA. 3HAauUalasi 4acTh U MOPSAOK YUCIa.
Jnana3oH 3Ha4YeHH BellecTBEHHBbIX uncen. [IpobieMbl XpaHEeHUS BELIECTBEHHBIX YHCENl, CBSI3aHHBIE C



OTpaHHYEHUEM KOJIMYECTBA Pa3psiioB. BEITIOTHEHNE Omepalyii ¢ BENMIECTBEHHBIMH YHUCIaMU, HAKOTIJICHHE
OIIMOOK MPU BBIYUCIICHUSX.

AJITOPUTMBI H IPOTrPAMMHMPOBaHHe

OnpeneneHnne BO3MOXHBIX — Pe3yJbTaTOB pabOThl MPOCTEHIIMX  aNrOPUTMOB  YIPaBJICHUS
UCTIOTHUTENISIMA ¥ BBIUMCIUTENBHBIX alropuTMoB. OrmpeneieHre WCXOAHBIX JAHHBIX, MPU KOTOPBIX
QITOPUTM MOXKET J1aTh TPeOyeMEbIil pe3yibTar.

Otanbl pelieHus 3aJad Ha KoMIbloTepe. MHCTpyMeHTanbHbIe CPEACTBA: TPAHCIATOP, OTIAIUHK,
npodunupoBrK. Komnunsius u uHTepnperanus nporpamMmm. BuptyanbHble MallTuHBI.

WurterpupoBanHas cpema pas3paboTku. Mertoapl oTiagku  mporpamm.  Mcmonb3oBaHue
TpaccupoBOYHBIX Tabmuil. OTianouHbIi BbIBO. [lomaroBoe BBIMOJIHEHUE MIPOTPaMMbI. TOYKH OCTaHOBA.
[IpocMOTp 3HAUEHUI IEPEMEHHBIX.

A3k mporpammupoBanus (Python, Java, C++, C#). Tumbl maHHBIX: [EJIOYUCICHHBIC,
BEIIECTBEHHbIE, CUMBOJIbHEIE, Jlornueckue. Berienus. Cnoxuble ycnoBus. L{ukiel ¢ ycnoBuem. Lukisl
o TMepeMEeHHOH. B3ammo3aMeHsIeMOCTh pa3NUYHBIX BUIOB LUKIOB. MHBapuaHT nukia. CocTaBicHHE
IIUKJIa C UCIIOJIb30BAaHUEM 3apaHee ONpeeEHHOr0 HHBapHaHTa IMKIIA.

JoxymentupoBanre mnporpamm. Fcnons3oBanue komMeHTapueB. IloarotroBka omucaHus
POrpaMMbl U HHCTPYKLUU AJIs IOJI30BATENS.

AnTOpUTMBI 00paOOTKH HATYpPATbHBIX YUCEIl, 3aMTUCAHHBIX B MO3UIIMOHHBIX CUCTEMAaX CUHUCIICHUS:
pazOueHue 3amucy 4YHuclia Ha OT/AeTbHbIe HHU(PBI, HAXOXKICHHE CYMMBI W TpousBeneHus nudp,
HaXO0XXJIEHNE MaKCUMaITbHOW (MUHUMAJIbHON ) ITU(PHI.

HaxoxneHnue Bcex MpOCTHIX YMCEN B 3aJJaHHOM JAuarnas3oHe. [IpeacraBnenue yucia B Buge Habopa
IPOCTBIX COMHOXKHUTENECH. AITOPUTM OBICTPOTO BO3BEICHUS B CTEIICHb.

OO6paboTka IaHHBIX, XpaHAmmMxcs B ¢aitnax. TekcroBele W aBoMuHBIE (ailibl. DaiinoBbie
nepemeHHbIe ((aitioBbie ykazarenn). Utenue u3 daitia. 3anuce B daii.

Pa3buenne 3amaum Ha mnomzamaun. [logmporpamwmsel (mporeaypsl ¥ (yHkuu). Pekypcusi.
PexypcuBHble 00BeKTHI (PppakTanbl). PekypcuBHbIe mpouenypsl U GyHKUMU. Mcmonp3oBaHue cTeKa s
OpTaHHU3aIHN PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHne CTaHIAPTHOM OMOIMOTEKH si3bIKa porpammupoBanus. [loakmroueHne OubInoTeK
MOJMPOrpaMM CTOPOHHUX MPOU3BoAUTENEH. Moy nbHBIN NPUHIUI TOCTPOEHUS IPOrpaMM.

Uucnennele MeTolbl. TouHOE U MPUOMIDKEHHOE pelIeHus 3a7a4d. UHMCICHHbIE METOJbl PeIIeHUs
ypaBHEHMIA: MeTO]] mepedopa, METO/ MOJIOBUHHOTO AeneHus. [IpubnmkEHHOe BEIYUCIECHHE JUIMH KPUBBIX.
Boruncnenune miom@aaei Guryp ¢ NOMOIIbIO YUCIEHHBIX METOJOB (METOJ MPSMOYTOJbHUKOB, METO]
Tpanenuii). Ilonck makcumyma (MUHHMyMa) (GYHKIHH OJHOW TMEPEMEHHOW METOJOM ITOJIOBHHHOTO
JICTICHHUSL.

OO0OpaboTka CHMBOJBHBIX JaHHBIX. BCTpoeHHBbIE (YHKIMUU S3BIKA TPOTPAMMHUPOBAHUS IS
00pabOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHMBOJIBHBIX CTPOK: TMOJCYET KOJIMYECTBA
MOSIBJICHUN CHMBOJA B CTPOKE, pa3OMeHHEe CTPOKM Ha CJoBa MO MpOOEIbHBIM CHMBOJAM, IOUCK
MOJACTPOKH BHYTPHY JAHHOM CTPOKH, 3aME€HA HaWUJAECHHOM MOJCTPOKH Ha JIPYTYIO CTPOKY. [ eHepanus Bcex
CJIOB B HEKOTOPOM ajipaBUTE, yJIOBICTBOPSIOMIMX 33/JlaHHBIM OrpaHndeHusiM. [IpeoOpazoBanue yucna B
CHUMBOJIbHYIO CTPOKY 1 00paTHO.

MaccuBbl ¥ MOCIIEIOBaTEIbHOCTH 4YHcell. Brruncienne o00OMEHHBIX XapaKTEPUCTHK IJIEMEHTOB
MacCcMBa WIM YHUCIOBOM IOCIEIOBATEIBHOCTH (CYyMMBI, MPOU3BEACHUS, CPEIHEr0 apu(pMETHYECKOro,
MUHUMAIBHOTO ¥ MaKCHMAaJbHOTO JJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBIIETBOPSIONIUX 33JaHHOMY
yCIOBHIO). JINHEWHBIN MTOUCK 3aJaHHOTO 3HAYCHUSI B MACCHBE.

CoptupoBka onHOMEpHOTo MaccuBa. [IpocTbie METOIbl COPTUPOBKU (METOA Iy3bIPbKa, METOA
BbIOOpA, copTHpoBKa BcTaBKkamu). COpPTHpPOBKA CIUSHUEM. bpicTpas cOpTHpOBKa MaccuBa (aJIrOpUTM
QuickSort). JIBOMUHBINH TOUCK B OTCOPTHPOBAHHOM MaCCHBE.



JIByMepHbIE MaccHUBBI (MaTpUIlbl). AJTOPUTMBI O0OpaOOTKH JIByMEPHBIX MAacCHBOB: 3aIOJIHEHUE
JBYMEPHOTO YHMCJIOBOTO MAacCHUBa IO 33aJaHHBIM IIPAaBHJIaM, IOUCK 3JIEMEHTa B JABYMEPHOM MAacCHBE,
BBIUHMCIICHHE MaKCUMyMa (MUHUMYMa) U CYMMBI 3JIEMEHTOB JIByMEPHOI'O MacCUBa, IEPECTAaHOBKA CTPOK U
CTOJIOLIOB IBYMEPHOI'O MAaCCHUBA.

HNHpopmManoHHBIE TEXHOJIOTHH

TexcroBeiii mpoueccop. PemaktupoBanue u ¢opmarupoBanue. IIpoBepka opdorpadhun u
rpamMmatuku. CpeicTBa MOWCKAa W aBTO3aMEHBbI B TEKCTOBOM mpoliieccope. Mcmonb3oBaHue CTHIIEH.
CTpyKTypupOBaHHbIE TEKCTOBble JOKyMeHTbl. CHocku, ornasieHue. KosuiektuBHas pabGorta ¢
JOKyMeHTaMu. HWHCTpYMEHTBl pELIeH3UpPOBAaHUS B TEKCTOBBIX mporeccopax. OOJayHbIE CEPBUCHL.
Henosas nepenucka. Pedepar. [IpaBuia nuuTupoBanus UCTOYHUKOB U odopMiieHUs] 6ubnmmorpaduyeckux
ccoulok. OdopmiieHre CcHucka JUTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TeEKcTa.
TexHnyeckne  cpencrtBa  BBoJa  Tekcra.  Cnenuanu3upoBaHHBIE — CPEACTBA  PEIAKTUPOBAHMS
MaTEMaTHYECKHUX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3a/laud aHAIM3a JaHHBIX: IPOTHO3MPOBAHME, KiacCH(UKaIus,
KJacTepu3anus, aHaiu3 OTKIOHeHHH. IlociemoBarenbHOCTh pelIeHUs 3ajad aHalu3a JaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYMCTKA M OIEHKA KauyecTBa JAHHBIX, BBIOOP HW/WIM IOCTPOEHHE MOJIEINH,
npeoOpa3oBaHuE JaHHBIX, BU3yaIU3alHsl JaHHbBIX, HHTEpIIpeTalys pe3yapTaTtoB. [IporpamMmHble cpencTBa
U MHTEPHET-CEPBUCHI Ui OOpadOTKM M TMpPEICTaBICHHsS IaHHbIX. bojipimme naHHble. MammHHOE
oOydeHue. IHTEeNIeKTya bHbIA aHAIN3 TAaHHBIX.

AHanu3 JaHHBIX C TIOMOLIBIO DJIEKTPOHHBIX TaOiul. BeluMcieHne CyMMBl, CpeIHEro
apudMeTUIECKOro, HauOOJbIIEro (HaMMEHBINEro) 3Ha4YeHUs Auana3zoHa. Beraucienue koddduinmeHta
KOppeNsiuK JBYX psIOB HaHHBIX. [locTpoeHue cTOi0YAThIX, JTMHEWYATHIX M KPYTOBBIX TUATrPAMM.
[octpoenue rpapukoB Gpynkiuii. [londop mMHUM TpeHa, pelieHre 3a4a4 TPOrHO3UPOBAHMUS.

YuciieHHOE pelieHue ypaBHEHUH € TMOMOIIBI0 Mmojdopa mapameTrpa. ONTUMHU3ANMS KaK ITOMCK
HaWIyyllero pelmeHus B 3aJaHHbIX YycioBusx. lleneBas QyHkuus, orpaHuueHus. JlokanpHble U
r7100aNnbHBI MUHUMYMBI 11eJ1IeBOM (yHKUMU. Pemenue 3agad ONTHMHU3AIUN C MTOMOIIBIO 3JIEKTPOHHBIX
TaOIHII.

11 KUIIACC

TeopeTnueckne 0oCHOBbI HHPOPMATHKH

Teopernueckre MOAXO0IbI K OI[CHKE KOJIHMYECTBa HH(OpMAIK. 3aKOH aTATUBHOCTH HHPOPMALIUH.
®dopmyna Xaptau. Madopmanus u BepostHocTh. Popmyna [llenHoHa.

Anroput™bl cxkatus gaHHBIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CKaTUSl JAaHHBIX C TIOTEPSAMHU. Y MEHbILICHHUE TITyOUHBI KOAUpoBaHus 1BeTa. OCHOBHBIE UEU
anroputmoB cxatus JPEG, MP3.

CkopocTh mepeaud AaHHBIX. 3aBUCHUMOCTh BpEMEHH Iepeiayd OT WH(OpPMalMOHHOrO 00BEMa
JaHHBIX U XapaKTePUCTUK KaHaja cBs3U. [IpHuMHBI BO3ZHMKHOBEHHUS OIMIMOOK IMpH Mepefade JaHHBIX.
Koapl, no3Bossttomue oOHapyXWBaTh W MCIPABIATh OLIMOKH, BO3HUKAIOLIME MPHU Iepeaade JaHHbIX.
Paccrosiane Xammunra. Koguposanue ¢ nosropenrem 6utoB. Koasl XaMmuHra.

Cuctembl. KoMIOHEHTBI CUCTEMBI U BX B3aumoJielicTBue. CucteMHblid 3P dekt. YnpaBieHne Kaxk
nHpopMaInmoHHBIH nporiecc. OOpaTHas CBS3b.

Mopnenn u mopenuposanue. llens MoapenupoBaHus. COOTBETCTBHE MOJEIM MOJAEIUPYEMOMY
00BEKTY WIIU TPOLIeCcCy, LeTH MoienupoBanusi. Gopmanuzaus NpUKIaIHbIX 33/ad.

[IpencraBieHue pe3ynbTaTOB MOAETUPOBAHUSA B BUJE, YIOOHOM Ui BOCIPHUSITHUS YEIOBEKOM.
['padpuaeckoe nmpeacraBiaeHne JaHHBIX (CXeMbl, TAOJIUIIBI, TPa)UKH).

I'padsr. OcHoBHbIe MOHATH. Buasl rpagos. Onucanue rpadoB ¢ MOMOIIBIO MATPHIl CMEKHOCTH,
BECOBBIX MaTpHIl, CIHCKOB CMEKHOCTH. PelleHue anropuTMHUYECKHX 3a/ad, CBSI3aHHBIX C aHAJIW30M



rpa¢oB (IIOCTPOEHHE ONTHUMAIBHOTO ITIYyTH MEXAy BEepIIMHAMHU Tpada, OIpeieneHrue KOJINYeCTBa
Pa3IMYHBIX MTyTEH MEXy BepIIMHAMHI OPUEHTHPOBAHHOTO AIMKINYECKOTo Tpada).

HepeBws. bunapnoe npepeBo. JlepeBbsi momcka. CrocoObl o0xoma paepeBa. IlpencraBinenue
aprudMeTHYECKNX BRIPAKCHHUH B BUJIE AepeBa. [[MCKpEeTHBIC UTPHI IBYX UTPOKOB C MOJTHOW MH(POPMAIIHEH.
Iloctpoenne pepeBa mnepebopa BapHAHTOB, ONMCAHUE CTPAaTETMU WIPbl B TaOIMYHOU Qopme.
BoIUTphIlIHbIE ¥ TPOUTPHILLIHBIE TO3ULIUU. BRIUTPHIIIHBIE CTpaTETUN.

CpencrBa HCKyCCTBEHHOTO MHTEIIEKTA. CepBUCH MAIIMHHOTO MIEPEBO/A U PACIIO3HABAHUS YCTHOU
peun. KoruutuBHble cepBuchl. HWaeHTHQUKAMS UM TOUCK HW300pa)XeHU, paclio3HaBaHUE JIULI.
CamooOyuaromuecss cucTeMbl. VICKyCCTBEHHBI WHTEIUICKT B KOMITBIOTEPHBIX HWrpax. Mcmonap3oBaHue
METOZIOB MCKYCCTBEHHOIO HHTE/UIEKTa B OOyyaromux cucreMax. lcronb3oBaHHE METO/I0B
UCKYCCTBEHHOTO HMHTEJIEKTa B pobororexHuke. MuHTepHer Bemel. IlepcrieKTuBBI — pa3BUTHS
KOMITBIOTEPHBIX UHTEIUIEKTYAJIbHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI M IPOrPAaMMHPOBAHHE

Qopmanusanuss NOHATHS anroputMa. MamubHa TelopuHra Kak yHHBEpcajbHas MOJEIb
BbruKciieHui. Tesuc Yépua—TrropuHra.

OneHka CIIO)KHOCTH BBIYHCICHHH. Bpemst paboTbl m 00BEM HCMOIB3YyEeMOW TMaMsTH, WX
3aBUCUMOCTb OT pa3Mepa HMCXOAHBIX JaHHbIX. OLEHKa aCUMIITOTHYECKOM CIIOXKHOCTH aJITOPUTMOB.
ANTOpUTMBI TOJTMHOMHAIBHOH cioxkHOCTH. [lepebopHbie anroputmsl. [Ipumepsl pa3nuyHbIX adrOpUTMOB
pelIeHNs OHOM 3a7au, KOTOPbIE UMEIOT Pa3INYHYIO CIOXKHOCTb.

[Touck mpoCTHIX YUCEI B 3aJaHHOM JUaNa30He ¢ TOMOIIbIO AITOPUTMa «PeleTo JpaTocheHa.

MHoropa3psiiHbie IeNIble YUCIa, 3aJa41 JUITMHHON apu(METHKU.

CrnoBapu (accouuaTHBHBIE MAacCHBBI, OTOOpakeHus). Xoul-rabmuipsl. IToctpoenue anpaBuTHO-
YaCTOTHOTO CJI0BAps AJIs 3aJaHHOTO TEKCTA.

Crexku. AHamu3 MNpaBUIBHOCTH CKOOOYHOTO BhIpaKeHHs. Bpluncienue apudMeTuyecKoro
BBIPKEHHMSI, 3aITMCAHHOTO B MTOCTHUKCHON (popMme.

Ouepenu. Mcnonp30Banue ouepen AJi1 BpEMEHHOTO XpaHEHUs JaHHbIX.

Anroputmsl Ha rpadax. [TocTpoeHrne MHHMMAaIbHOTO OCTOBHOIO JIEPEBA B3BELICHHOTO CBS3HOTO
HeopueHTHUpoBaHHOro rpada. KommuecTBo pa3ianyuHbIX MyTed MEXAYy BepUIMHAMH OpPUEHTHUPOBAHHOTO
anuKImIeckoro rpada. Anroputm J{euKCTphl.

JepeBbs. Peanusarust nepeBa ¢ MOMOIIBIO CCHIOYHBIX CTPYKTYp. J{BonuHbIe (OMHAPHBIE) AEPEBBSI.
[Moctpoenue nepeBa Ais 3a1aHHOTO apU(PMETUYECKOTO BBIpaXKEHUs. PeKypcHuBHBIE alrOpUTMBI 00X0/a
nepesa. Mcnonp3oBaHue cTeka v ouepean Juist 00xo/1a aepesa.

JuHaMuueckoe MporpaMMHUpPOBAaHNE KaK METOJ PELICHMS 3a/a4 C COXPAHEHHEM MPOMEXKYTOUYHBIX
pe3ynbTaToB. 3aJauyd, pPEIIaeMble C IOMOIIBIO JAMHAMUYECKOTO IPOrPaMMHUPOBAHUSA: BBIYMCIECHUE
PEKYpPCUBHBIX (DYHKIIHIA, TOACYET KOIUYECTBA BAPUAHTOB, 3314l ONTUMHU3AIIH.

[TonsiTie 06 0OBEKTHO-OPUEHTUPOBAHHOM TporpaMMmupoBannr. OOBEKTH U Kilacchl. CBOMCTBA U
MeTO/Ibl 00BbEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-
OPUEHTHPOBAHHOTO NOAX0/1a. HKaNCysAIMs, Hacae10BaHue, IOJIUMOP(PU3M.

Cpensl  ObicTpoil  pa3pabotku mporpamm. [IpoextupoBanue uHTepdeiica MoIb30BaTENs.
Hcnonb30BaHre TOTOBBIX YIIPABISEMBIX 2JIEMEHTOB JIJIsl IOCTpOeHUsl uHTepderica.

00630p s3bIKOB ITporpamMmupoBanus. [lonstue o mapaaurmax NporpaMMHUpPOBAHHUSL.

HNHpopmManoHHBIE TEXHOJIOTHH

Oranbl  KOMITBIOTEPHO-MAaTEMAaTUYECKOTO MOJETUPOBAHMS: IIOCTAaHOBKA 3a/laud, pa3paboTka
MOJIEJIA, TECTUPOBAHUE MOJIETHN, KOMITBIOTEPHBIN SKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOJEIUPOBAHMS.

Juckpern3anuss  1Opu  MaTEMaTHYECKOM  MOJEJIMPOBAHWM  HENPEPBIBHBIX  IPOLIECCOB.
MonenupoBanue ABMKeHHs. MojenupoBaHue OHMOJOTHYECKUX CHCTeM. MaTeMaTHYecKMe MOJENHU B
HPKOHOMUKE. BBIUMCINTENBHBIE SKCIIEPUMEHTBI C MOJEIISIMHU.



OOpaboTka pe3yNbTaTOB JKCHepUMEHTa. MeToa HauMeHbIHMX KBaapaTtoB. OIeHKa YHCIOBBIX
napaMeTpoB MOJEIUPYEMBIX OOBEKTOB M IpoIeccoB. BoccTaHOBIEHHE 3aBUCUMOCTEH 1O pe3yJIbTaTraM
JKCIIEPUMEHTA.

BepositHocTHbie Mozenu. Meroasl Monte-Kapno. MMutanmonnoe moaenupoBanue. CHCTEMBI
MaccoBOT0 00OCITyKUBaHUSI.

Tabnuunble (pensauuOHHbIC) 0a3bl MaHHBIX. Tabiuila — MpeacTaBiIeHUe CBECHUH 00 OJHOTUITHBIX
oonekTax. Ilome, 3anuce. Kimrou Tabmunpel. Padota ¢ rotoBoi 0a30i JaHHBIX. 3anojiHeHHE 0a3bl JaHHBIX.
[Touck, copTupoBka U (UIBTpalLlUsl JTaHHBIX. 3apochl HAa BHIOOPKY JaHHBIX. 3aMpOChl C MapaMeTpamH.
Brruncnsiembie mosisi B 3arpocax.

MHorortabauunblie 6a3bl JaHHBIX. THIbI cBsI3eil Mexay Tabiauuamu. BHemnuit kimou. LlenoctHoCTh
0a3bl JaHHBIX. 3aIPOCHI K MHOTOTAaOIUYHBIM 0a3aM JaHHBIX.

Nurtepuer-npunoxenus. [lIoHsaTHE 0 CEpBEPHON M KIIMEHTCKOW YacTsIX caiTa. TeXHOIOTHUS «KIIUEHT
— cepBepy», €€ nmocrouHcTBa M HepoctaTku. OcHOBHI s3bika HTML u kackagabix Tabmwmi ctmien (CSS).
Cuenapuu Ha si3pike JavaScript. @opmbl Ha BeO-cTpaHuUIIE.

Pa3mernienne BeO-caiiToB. Yciryra XocTuHra. 3arpyska ¢aiiyioB Ha CaiT.

BBon wu300pakeHWI C UCMOJB30BAHUEM PA3JIMUHBIX ITUPPOBBIX YCTPOUCTB  (IIUGPOBBIX
doToanmapaToB 1 MUKPOCKOIIOB, BHICOKaMep, CKAHEPOB U IPYTUX YCTPOUCTB). ['padmueckuii pemakTop.
Paspemenue. Kanpuposanue. HMcnpasienue mnepcnektuBbl. ['mcrorpamma. Koppekuus ypoBHeEH,
Koppekmus nBera. ObecrBeurBaHue IBETHRIX M300pakeHuit. Peryms. Pabora ¢ o0nactsamu. OUIbTPEI.

MHmuorocnoitasie n300pakenus. Texcrobie ciaon. Macka ciosi. Kananel. CoxpaHeHue BBIICICHHON
obnactu. [ToaroToBKa MILTFOCTpAIHii 17151 BeO-CailTOB. AHUMHUPOBaHHBIE H300paKEHUSI.

Bekroprnass rpaduka. IlpumutuBbl. M3MeHeHue TmopsaKa dJIEMEHTOB. BrlpaBHHBaHUE,
pactpeaenenue. ['pynnupoBka. Kpusbie. @opMaTsl BEKTOPHBIX PUCYHKOB. Mcrosib30BaHHE KOHTYPOB.
BekTopuzarus pacTpoBBIX H300paKEHUH.

[IpyHIMIBI TOCTPOEHUS] W PpPEJaKTUPOBaHUA TpEXMepHbIX Mojenei. CerouHble MOJEIH.
Marepuansl. MonenupoBaHue HCTOYHMKOB ocBelieHus. Kamepsl. AnnutuBHble TexHojoruu (3D-
npuHTepsl). [loHATHE O BUPTYaIbHON PEATLHOCTH U TONOJHEHHONW PEAIBHOCTH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS INPOI'PAMMBI 110 MH®OPMATHUKE
(YIIAYBJEHHBIA YPOBEHD) HA YPOBHE CPEJHEI'O OBIIIETO OGPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE  pEe3yNbTaTbl  OTPAXKAOT  TOTOBHOCTh M CIIOCOOHOCTh  OOy4YaroLIMXCs
PYKOBOJICTBOBAThCS C(OPMHUPOBAHHOM BHYTPEHHEW MO3UIMENH JIMYHOCTH, CUCTEMOW ILIEHHOCTHBIX
OpHUEHTAIMI, MO3UTUBHBIX BHYTPEHHHX YOEKICHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM ILIEHHOCTSIM
poccuiickoro o0IecTBa, pacIIMpEHUE >KU3HEHHOTO OIbITa U ONbITa JAEATENbHOCTH B IIpoLEcce
peanu3anum cpeCTBaMU y4eOHOro MpeIMeTa OCHOBHBIX HAIPaBICHUN BOCIUTATENBHOMN JEATEIbHOCTH.

B pesynbrate wusyuyeHus HHGOpPMATHKM Ha YPOBHE cpeaHero obmero oOpa3oBaHust y
oOyuarorierocst OyyT c(hOpMHUpPOBaHbI CIEIYIOINE TNYHOCTHBIE PE3YIbTaThI:

1) rpa:knaHCKOro BOCIMTAHUSA:

OCO3HaHME CBOMX KOHCTHTYIMOHHBIX NpaB U OOA3aHHOCTEH, yBa)KCHHE 3aKOHA M MPaBOIOPSIKA,
cO0JII0/IEHHE OCHOBOIIOJIATAIOUINX HOPM MH(POPMALIMOHHOTO MpaBa v MHPOPMAITMOHHONW O€3011aCHOCTH;

TOTOBHOCTh  INPOTHUBOCTOATH  WICOJOTHM  OKCTPEMH3Ma,  HalMOHANIM3Ma, KceHodoouwu,
JUCKPUMUHALIMYU 110 COLIMATIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM NIPU3HAKaM B BUPTYaJIbHOM
IPOCTPAHCTBE;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOLIEHHWE K UCTOPUYECKOMY HACIEANIO, JOCTHKEHUAM Poccun B Hayke, HCKYCCTBE,
TEXHOJIOTUSIX, TOHUMaHNE 3HauYeHHsI UH(POPMATUKH KaK HayKH B )KU3HH COBPEMEHHOI'0 OOIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OILIGHMBATh CHUTYallMI0O M TNPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbBIE HOPMBI U LICHHOCTH, B TOM 4HcJe B ceTH VIHTepHeT;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIOUasl 3CTETUKY HAyYHOT'0 U TEXHUYECKOTO TBOPYECTBA;

CIOCOOHOCTh BOCIIPHHMMATh Ppa3IUYHbIe BHUIBl HCKYCCTBA, B TOM 4YHCIIE OCHOBAaHHOTO Ha
UCIIOJIb30BaHUHU UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) puznveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh 3/I0POBOrO M 0€30MacHOro 00pasza KHU3HH, OTBETCTBEHHOTO OTHOILIEHHS K
CBOEMY 3/I0pPOBBIO, B TOM YHCJIE 3a CUET COOMOACHHS TpeOOBaHUN Oe30MacHON AKCIUTyaTallil CPEeICTB
MH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOr0 BOCIUTAHMS:

TFOTOBHOCTh K AaKTHUBHOW JEATEIBbHOCTH TEXHOJOTMYECKOW M COLMAIBHOW HamnpaBiIECHHOCTH,
CHOCOOHOCTh HHUITUUPOBATD, TNIAHUPOBATH U CAMOCTOSITEIILHO BBIITOJIHATH TAKYIO 1EATEIBHOCTS;

uHTEpec K cdepaMm Npo(ecCHOHANBHOM  JEesITeIbHOCTH, CBSI3aHHBIM C  HH(POPMATHUKOM,
IPOrpaMMUPOBAaHUEM U HH(OPMALMOHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHXKEHUSAX HAyKH
MHPOPMATUKHA U HAYYHO-TEXHHYECKOIO Mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayiuei
npodeccuu U peaqTu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE MJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUHU BCEH KHU3HH;

7) IKOJIOrM4eCKOro BOCIIMTAHUSA:

0CO3HaHME INI00ATBHOT0 XapaKTepa 3KOJOIMUECKUX NMPo0JIeM U MyTed UX PEeLIeHMs], B TOM YHCIE C
y4€TOM BO3MOXKHOCTEH MHPOPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

Cc(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayYKH, JOCTHKEHHSIM Hay4YHO-TEXHUYECKOT0 Mporpecca U 0O0IECTBEHHOW NMPAKTUKH, 32 CUET TOHUMaHUS
ponu MH(POPMAIMOHHBIX PECYpPCOB, MH(OPMAIIMOHHBIX MPOIECCOB U MH()OPMAIIMOHHBIX TEXHOJIOTHI B
yCIOBUSAX H(PPOBOM TpaHCHOpPMAIIH MHOTHX Cep KUZHU COBPEMEHHOTO OOIIECTRA;



OCO3HAaHUE IIEHHOCTH HAyYHOW JEATEeNIbHOCTH, TOTOBHOCTb OCYLIECTBJISATH NPOEKTHYIO U
HCCJEI0BATENbCKYIO ACSITENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

B npomnecce noctukeHuss TUYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOrpaMMbl MO MHPOpPMATHKE Yy
00y4aroInXCsl COBEPILICHCTBYETCS SMOIIMOHATBHBINA HHTEIJIEKT, MPEANoIaralounii copMHUpOBaHHOCTD:

CaMOpETYJIMPOBAHMUSI, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE PUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJICHNE, CIOCOOHOCTh aIalTUPOBATHCS K AMOIMOHAILHBIM H3MEHEHHUSAM U MPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIUMH, BKIIIOYAIOLIEH CTpeMJIeHHEe K JOCTHKEHHIO LIETH U YCIeXy, ONTHUMH3M,
MHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXO/I U3 CBOMX BO3ZMOKHOCTEN;

OMIMATHH, BKJIIOYAIOMICH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSHUE JPYTHX, YUUTHIBATH
€ro IpU OCYIIECTBICHUU KOMMYHHUKAIIUH, CIOCOOHOCTh K COYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOUYAIOLIUX CIIOCOOHOCTH BHICTpanBaTh OTHOIIEHUSI C APYTUMH JIIOJIbMH,
3a00TUTHCA, IPOSBIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

METANPEIMETHBIE PE3YJIbTATHBI

B pesynbrate wusyuyeHus HHGOpPMATHKM Ha YPOBHE cpeaHero oOmero oOpa3oBaHus y
oOyuaromierocs 0yayT chopmupoBaHbl METanpeIMETHbIE Pe3yJbTaThl, OTPAKECHHBIE B YHHUBEPCAIbHbBIX
y4eOHBIX JIeHCTBUSAX, a MMEHHO — I[IO3HaBaTelbHbIE YHUBEpPCAIbHbIE YydeOHblEe JEHCTBUS,
KOMMYHHKATHBHBIC YHUBEpCAIbHbIC Y4YeOHBIC [EHCTBUS, PETYJIATUBHBIC YyHHBEpCalbHBbIC Y4eOHBIC
JIEUCTBUSI, COBMECTHAsSI IESITEIbHOCTb.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

1) 6a3oBble JJOrnYecKue AeHCTBUSI:

CaMOCTOSITENILHO (POPMYITUPOBATH U AKTyaITU3UPOBATh MTPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAaHUS [UISl CPAaBHEHUs, KIAaCCUPUKALUU U
000011IeHNS;

OTIpEeAeIATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTU U TPOTUBOPEUHS B pacCCMaTPUBAEMBIX SIBIICHUSIX;

pa3zpabarbiBaTh IUIAH PEHICHHS] MPOOJEMBl C y4E€TOM aHajdn3a HMEIOIIMXCS MaTepUANbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCHTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIECHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSIM, OLICHUBAThH
PHUCKH MOCIEACTBUN JAEATENbHOCTH;

KOOPJAVMHHUPOBATh H  BBHIIOJMHATH pabOTy B  YCIOBUSX  PEAIbHOTO, BHUPTYyaJIbHOTO W
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCIeA0BaATENbCKHUE JIeliCTBUS:

BJIQJICTh HAaBBIKAMH y4eOHO-UCCIICIOBATENLCKOH U TPOEKTHOW JIeATENhbHOCTH, HAaBBIKAMH
paspelieHus nmpoosieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY METO/IOB PELICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOO0B [TO3HAHUS;

OCYILLIECTBIISAITh ~ pa3/IMYHble BUIBl JIEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETANH, Pe0OPa30BaHUIO U IPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX CUTYAIUAX, B TOM YUCIE TIPU
CO3aHUH YUYE€OHBIX M COI[UAIBHBIX TPOEKTOB;

dbopMupoOBaTh HAy4YHBIH THUI MBIIJICHHUS, BIAJETh HAyYHOM TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHSATUSMU U METOJAMU;

CTaBUTH U (pOPMyYIHPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEeNIbHOMN ACSITENFHOCTH M YKHU3HEHHBIX
CUTYaLUAX;

BBISIBJISITH TIPUYUHHO-CJIEJICTBEHHBIE CBA3M U aKTyaJIM3UpOBaTh 3aJady, BBIIBUTaTh TMIIOTE3y €&
pelieHusi, HaXOAUTh ApTYMEHTHI IJIs J0Ka3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a/aBaTh MapaMeTpbl U
KPUTEPUU PEILICHHUS;



AHATM3UPOBAThH TMOJYYCHHBIE B XOJE PEUICHUS 3a/adll Pe3yJbTaThl, KPUTUYECKU OIEHUBATH UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

OCYIIECTBIISITh  IICJICHAIIPABJICHHBIM TMOUCK TIepeHoca CpeICcTB U CHOCcOOO0B  ACWCTBUS B
po(heCcCHOHATBLHYIO CPEeay;

YMETh MEPEHOCUTH 3HAHUS B TTO3HABATEIILHYIO U MPAKTHUUYECKYIO 001aCTH KU3HEACSITEITLHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00acTei;

BBIIBUTaTh HOBBIE WJIEH, TpeiaraTh OPUTHHAIIBHBIE MOAXO/Abl U PELIEeHUs, CTaBUTh MPOOJIEMbI 1
3aJa4, JOIYCKAIOIUe albTePHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nngopMmanmeii:

BJIQJICTh HABBIKAMHU TONy4YeHUs WH(GOPMAIMU U3 WCTOYHUKOB DPA3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYIIECTBIISATh MOUCK, aHAU3, CUCTEMAaTU3alMI0 U MHTEPHPETAU0 HHPOPMAIMKU Pa3IMYHbIX BUIOB U
dbop™M mpeacTaBIeHNUS,

CO3/MaBaTh TEKCTHl B PA3IUYHBIX ¢GopMaTax ¢ yd€TOM Ha3HaueHUss WHQPOPMAIUU M IIeNIEeBOI
ayJIMTOPUH, BRIOUPAs ONTHUMAILHYIO (OPMY MPEACTABICHUS U BH3yallU3alliu;

OLICHUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh HHPOpPMAINH, €€ COOTBETCTBUE IIPABOBBIM U MOPAJIbHO-
3TUYECKUM HOpMaM;

UCIIONIb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJIOTHA B pPEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OpPraHU3alMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHHMIA
SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, TMTHMEHBI, pecypcocOepekeHUs, MPaBOBbIX M 3THYECKUX HOPM,
HOpM MH(POPMAIIMOHHON 0€30TIaCHOCTH;

BJIQJICTh HABBIKAMU PACIIO3HABAHUS W 3alIUTHl HHPOpPMAIUHU, WH(DOPMANMOHHONW 0€30macHOCTH
JUYHOCTH.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE YyYeOHbIe el cCTBUS

1) o0mienue:

OCYIIECTBIISATh KOMMYHHKAITUHU BO BCeX cepax KU3HH;

pacnio3HaBaTh HeBepOaldbHBIE CpeACTBa OOMICHUS, MOHMMATh 3HAYCHHE COIUAIBHBIX 3HAKOB,
pacrno3HaBaTh NPEANOChUTKH KOHMIUKTHBIX CUTYallUi U CMATYaTh KOH(INKTHL;

BJIQ/IETh PA3IMYHBIMHU CIoco0aMu OOIIEHUS U B3aUMOJCICTBHS, apTyMEHTUPOBAHHO BECTH JMAJIOT,
YMETh CMATYaTh KOH(DIUKTHBIE CUTYyAIIHH,

Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHHUS C UCTIOIb30BAHUEM SI3LIKOBBIX CPEJICTB.

2) coBMeCcTHasl 1eATeJIbHOCTD:

MOHMMATh U UCTIOJIb30BaTh MPEUMYILIECTBA KOMaHIHON U UHIUBUIYaIbHON paOOTHI;

BBIOMpATh TEMATHKy M METOABl COBMECTHBIX JEUCTBUNM C YYE€TOM OONIMX HHTEPECOB H
BO3MOXKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA;

MPUHUMATD L€ COBMECTHOM NIeATENbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JEHCTBUS MO UX
JOCTHKEHHUIO: COCTaBIIATh IUIAH JCMCTBHM, pachpenenarb poid ¢ y4€TOM MHEHUN Y4YacTHUKOB,
00CyXJaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KAueCTBO CBOETO BKJIAJa W Ka)XJOrO YYaCTHHKAa KOMAHIBI B OOIIWH pe3yibTar o
pa3paboOTaHHBIM KPUTEPHUSIM;

npeljiaraTb HOBbIE MPOEKTHI, OLIGHWBATh HJAEW C TO3UIUM HOBHU3HBI, OPUTHHAILHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE MOBEJCHUE B PA3JIMYHBIX CUTYAILUSAX, MPOSBISTH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

1) camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISAThH MMO3HABATEIBHYIO JIEATEIBHOCTD, BBISBISATH IPOOJIEMBI, CTABUTh U
dbopMynrpoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESATENbHOCTH U )KU3HEHHBIX CUTYaIHIX;



CaMOCTOSITENIFHO COCTABIIATh IUIAH pEIIEHUS MNpoOJeMbl € Y4ETOM HMMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHHE;

OLIEHUBATh MIPUOOPETEHHBIN OIBIT;

Croco0CcTBOBAaThH (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON SPYIUINH B PAa3HbIX 00JIACTAX 3HAHUH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHbIN M KYJIbTYPHBIA YPOBCHB.

2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyalldsiM, BHOCHUTh KOPPEKTHUBBI B JEATEIbHOCTb, OIICHUBAThH
COOTBETCTBHUE PE3YyJIbTATOB LIETIIM;

BJIa/IeTh HAaBBbIKAMU II03HABATEIbHOM pediexkcuyn Kak OCO3HaHHUS COBEpUIaeMbIX JACUCTBUN H
MBICTTUTENIbHBIX MPOIECCOB, UX PE3yJbTaTOB W OCHOBAHHM, HCHOJIb30BaTh MPHUEMBI pedIeKCUU IS
OLIEHKU CHTYyalluH, BHIOOPA BEPHOTO PELICHHUS;

OLIGHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATDH PELICHUS M0 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAIHU3€E PE3yIbTaTOB ACSTEIbHOCTH.

3) npuHATHSA ce0s U APYTrUX:

NpUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPH aHAIN3E PE3YIbTaTOB ACSATEILHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOr0 YEJIOBEKA.

MNPEJIMETHBIE PE3YJIBTATHBI

B npouecce uzydyenus kypca nHpopMaTuku yriyOnéHHoro ypoBHs 6 10 knacce o0ydaromuMucs
OyIyT JOCTUTHYTHI CIeYIOUINe IPEAMETHbIE Pe3yIbTaTh:

BJIaJICHUE TPEACTABICHUSAMHU O POIM MHGOPMAIMU U CBSI3aHHBIX C HEH IMPOLIECCOB B MPUPOJIE,
TEXHUKE M 0OlIecTBe, MOHATUAMU «UHPOpMaLUs», «MHOOPMAIIMOHHBIA IPOLECC», «CHCTEMay,
«KOMITOHEHTBI CHCTEMbD», «CUCTEMHBIH 3 (eKT», «uH(OpMAIIIOHHAS] CUCTEMAY, KCUCTEMA YIIPABICHUSY;

BJIaJICHHE METOoJaMH Moucka umHpopmauuu B ceTu MHTepHET, yMEHHE KPUTHYECKH OIICHUBATh
uH(pOopMalKIO, TOyUYeHHYI0 U3 ceTu HTepHeT;

YMEHHUE XapaKTepu30BaTh OOJIbIINE JAaHHBIC, TPUBOIUTH MPUMEPHl HCTOUHUKOB UX IOJyUYEHUS U
HalpaBJICHUS! MHCIOJNb30BAHUSA, YMEHHE KJIacCU(UIMPOBATH OCHOBHBIC 33Jaydl aHAJINW3a JIaHHBIX
(mMporHo3upoBaHuUeE, Kiaccuukanms, KJIacTepHu3aIus, aHaIn3 OTKJIOHCHHH ), MMOHUMATh
MOCJIEI0BATENbHOCTh PELICHUS 3a7au aHajln3a JaHHBIX: cOOp MEPBUYHBIX JAAHHBIX, OUYHMCTKA W OLIEHKA
Ka4yecTBa JaHHBIX, BEIOOP W/MIIM TOCTPOCHHUE MOJIENH, ITPeoOpa3oBaHNe JaHHbBIX, BU3YAIN3alus JaHHBIX,
UHTEpIpeTalus Pe3yIbTaToB;

NOHMMAaHUE OCHOBHBIX TMPHUHIMIIOB yCTpoWcTBa M  (DYHKIMOHUPOBAHUS  COBPEMEHHBIX
CTaIlMOHAPHBIX U MOOUIILHBIX KOMIBIOTEPOB, TEHICHIIUI pa3BUTHSI KOMITbIOTEPHBIX TEXHOJIOTU;

BJIaJICHHE HaBBIKAMU pabOTHI C ONEPALMOHHBIMH CUCTEMaMH, OCHOBHBIMHM BHJaMH IPOTPAMMHOTO
obecrnieueHus TSl pelIeHUs yIeOHBIX 3a/1a4 0 BEIOPAHHOW CHIeIUAIN3AIIHN;

HaJIMYue TMPEACTABICHUI O KOMIIBIOTEPHBIX CETAX U UX POJH B COBPEMEHHOM MHUpE, O 0a30BBIX
INPUHLIMIIAX OpraHu3aluud U (YHKIMOHUPOBAHUS KOMIBIOTEPHBIX ceTei, 00 OOmMX NpUHIUIAX
pa3paboTku U GyHKIIMOHUPOBAHUSI HHTEPHET-TIPHIIOKEHUI;

NOHUMaHWe Yrpo3 HWH(POPMALMOHHON OE30MacHOCTH, WCIOIb30BAHUE METOJOB M CPEACTB
MPOTUBOACUCTBUS 3TUM yIpo3aMm, COONIOJICHHE Mep Oe30MacHOCTH, MPEAOTBpAILAIOIIUX HE3aKOHHOE
pacnpocTpaHeHue MepCOHaIbHBIX JaHHBIX, COOMI0IeHNEe TPeOOBaHNN TEXHUKU 0€30aCHOCTH U TUTHEHbI
npu paboTe ¢ KOMITBIOTEPAaMH U IPYTHMMHU KOMIIOHEHTaMH IIU(PPOBOTO OKPYKEHHSI, TIOHUMAaHHE MTPABOBBIX
OCHOB HCIOJIb30BaHMS KOMITBIOTEPHBIX IPOTpaMM, 06a3 JaHHBIX U paboThl B ceTH VHTepHET;



NOHMMaHUE OCHOBHBIX MPUHIUIIOB JAMCKPETH3allMM PA3IUYHBIX BHIOB HH(OpMAIMH, yMEHHUE
orpeneniaTh WHPOPMALMOHHBIM 00BEM TEKCTOBBIX, I'pa)MUECKUX M 3BYKOBBIX JAHHBIX NPHU 33JTaHHBIX
napameTrpax JUCKPETH3aIliH, YMEHHE ONPEACISITh CPEIHIOI CKOPOCTh Tepeladyd NaHHBIX, OICHUBATH
WU3MEHEHHE BPEMEHH Iepellaud MPH U3MEHEHWH WH(OPMAIIMOHHOTO O0BEMA JaHHBIX M XapaKTEPUCTHK
KaHaJa CBSI3H;

YMEHHUE HUCMOJIb30BaTh MPU PEIICHUH 33734 CBOWCTBA MO3MIMOHHOM 3alMCH YHUCEN, alroputMa
MIOCTPOCHHMS 3aIIMCH YUCIIA B TIO3UITUOHHOW CHCTEME CUUCIICHHSI C 3aJJaHHBIM OCHOBAHUEM U MTOCTPOCHUS
qrcia MO0 CTPOKE, COMEepIKAIIeH 3aluch ATOTO YHCIAa B MO3HIIMOHHON CHCTEME CUHCIICHHUS C 3alaHHBIM
OCHOBAHHEM, YMECHHE BBITTOJHATH ApUPMETHUICCKHIE OTIEPAINN B TIO3UITUOHHBIX CUCTEMAaX CUMCIICHIS,

YMEHHE BBINOJHATh MPeoOpa3oBaHUs JIOTMUECKUX BBIPAKEHHM, HCIONB3YS 3aKOHBI anreOpbl
JIOTMKH, YMEHHE CTPOUTH JOIMYECKOE BBIPAKECHUE B JAU3BIOHKTUBHOW M KOHBIOHKTUBHOW HOPMAJIbHBIX
dopmax MO 3aAaHHOW TaONWIE WCTHHHOCTH, HCCIENOBaTh OOJIACTh WCTHHHOCTH BBICKA3bIBaHUS,
COJIepIKAIIEeTO NMePEeMEHHbBIE, PEIIaTh HECIIOKHBIC JIOTHUECKUE YPaBHEHHS U CUCTEMbI yPaBHCHU;

NOHMMaHHue 0a30BBIX AITOPUTMOB 00PAOOTKH YMCIOBOW M TEKCTOBOW MH(OpPMAIMH (3aIIUCh YUCET
B TO3HMIIMOHHOM CHCTEME CYUMCIICHHS, HAaXOXKACHHWE BCEX IPOCTHIX YHCEN B 3aJaHHOM JMamna3oHe,
00paboTKa MHOTOPA3PSIHBIX LENbIX YHACEI, aHAJIM3 CHMBOJIBHBIX CTPOK U APYTHX), aITOPUTMOB TIOUCKA U
COPTHPOBKH, YMEHHE OTPEICISATh CIOKHOCTh U3y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB (CYMMHPOBaHHUE
3JIEMEHTOB MAaCCUBa, COPTUPOBKA MACCHBA, MEPeOOpPHBIC aITOPUTMBI, TBOMUHBIA TOUCK) U MPUBOAUTH
IPUMEPbI HECKOJIBKUX aJITOPUTMOB PA3HOM CIOKHOCTH JUIS PELICHUs OJTHOU 3aJ1auH;

BJIaJICHAE YHHBEPCAIBHBIM SI3BIKOM TPOTPaMMHUpPOBaHHS BBICOKOTO ypoBHs (Python, Java, C++,
C#), mpeacraBieHUsSMH O O0a30BBIX THIIAX JAaHHBIX W CTPYKTypax IaHHBIX, YMEHHE HCIIOIb30BaTh
OCHOBHBIC YIPABJISIOMINE KOHCTPYKIMH, YMEHHE OCYIIECTBIIATh aHAJIH3 IMPEAJIONKEHHOH MpOrpamMMsbl:
OTIpeNIeNIATh Pe3yIbTaThl paOOTHI MPOTrPAMMBI NPH 33IaHHBIX UCXOHBIX JTAHHBIX, OMPEENATh, IPU KaKUX
WCXOJIHBIX JIaHHBIX BO3MOJXKHO ITOJIyYE€HHE YKa3aHHBIX PE3yJIbTATOB, BBISBIATH JAHHBIE, KOTOPHIE MOTYT
npuBeCTH K ommbOke B paboTe NporpaMMbl, (HOPMYITUPOBATh MPEUIOKEHUS TIO  YIyUIICHUIO
IPOTPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIC TOKYMEHTHI U JEMOHCTPALIMOHHBIE MaTEPHUAaIbI
C MCITOJIb30BaHHEM BO3MOXXHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEIICTB M 00JaUYHBIX CEPBHCOB;

YMEHHUE UCTIOIh30BATh JICKTPOHHBIC TaOJMIIBI IS aHAJIHM3a, TIPEJICTABICHUS U 00paOOTKH JaHHBIX
(BKJIIOYAs] BBIYMCIICHUE CYMMBI, CPEIHETO apu(pMeTHUIeCKOro, HaubOIbIIETO U HAMMEHBIIETO 3HAYCHUH,
peleHre ypaBHEHUH, BBIOOpD ONTHUMAIBHOTO pELICHHs, [O0AOOp JIMHUU TpPEHJAA, pELIeHHE 3ajad
MIPOTHO3UPOBAHUSA ).

B mpornecce n3ydeHust kypca HHPOPMATUKH YTIayOsI€HHOTO ypoBHS 6 11 Kaacce 00ydarOIuMUCS
OyAyT IOCTUTHYTHI CIEIYIOIIUE IPEAMETHBIE PE3yIbTaThI:

YMEHHUE CTPOUTh HEPAaBHOMEPHBIE KOJIbI, IOIMYCKAIOIINE OJHO3HAUYHOE JIEKOUPOBAHIE COOOIIEHUI
(mpeduKcHBIE KOIBI), HWCIOJIB30BATh IPOCTEHUIINE KOJbI, KOTOpHIC TMO3BOJSIIOT OOHApYXUBaTh U
UCTIPABJIATH OIIMOKY TPH Tiepeaade TaHHBIX, CTPOUTH KOJ, 00ECIIeUNBAIONINI HANMEHBIITYIO BO3MOXKHYIO
CPEIHIOI0 JUIMHY COOOIIEHUS MPHU MU3BECTHOM 4acTOTE CUMBOJIOB, MOSICHATH IMPUHIIMITBI PAOOTHI MPOCTHIX
QITOPUTMOB CXKaTHS JAHHBIX;

YMEHHE peliaTh alTOPUTMUYECKHUE 3a/1a4M, CBS3aHHBIC C aHAJTU30M TpadoB (3a1a4d IMOCTPOCHUS
ONTUMAIILHOTO IYyTH MEXIy BEepUIMHAMHU Tpada, ONpeAeieHHsS KOJIMYECTBA Pa3IMUYHBIX ITyTEH MEXITy
BEPLIMHAMU OPHEHTHUPOBAHHOTO AlIMKIMYECKOrO Tpada), yMEHHE HCIIOJIb30BaTh JACPEBbs MPH aHAIN3E U
NOCTPOCHUU KOJIOB U JUIS NIPEACTaBICHUS apu(METUYECKUX BBIPAKCHUMN, IPH PELICHUM 33134 MTOUCKA U
COPTHPOBKH, YMEHHE CTPOUTH JIEPEBO UTPHI 110 33JaHHOMY alITOpUTMY, pa3padarbiBaTh 1 000CHOBBIBATH
BBIUTPHIIITHYIO CTPATETHIO UTPHI;

yMEHHE pa3pabaThiBaTh M pEAJM30BBIBATH B BHUJAE IpOrpamMm 0a30Bble aITrOpPUTMBbI, yYMEHHUE
UCIOJIb30BaTh B IMpOrpaMMax JIaHHbIE Pa3jIMYHBIX THUIIOB C Y4YETOM OrpaHMYEHUH Ha JMANa3oH HX
BO3MOXXHBIX 3HAUCHHH, MPUMEHSTh NIPU PEIICHUH 3a/1a4 CTPYKTYpPhI TaHHBIX (CITUCKH, CIIOBApH, CTEKH,



ouepeaM, JEepeBbsi), HCIOJIb30BaTh 0a30BbIe OMNEpAllMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHAApTHBIC U CO6CTB€HHBI€ noanporpamMmsbl JJI1st O6p&60TKI/I YUCIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK,
WCIIOJIB30BaTh TIPH  pa3pabOTKe MporpaMM OHOJMOTEKH TMOANPOrpaMM, 3HATh (PYHKIIMOHAIbHBIC
BO3MOXXHOCTH MHCTPYMEHTAIBHBIX CPEJICTB CPEbl pa3pabOTKH, YMEHUE HCIIOB30BaTh CPEIICTBA OTIIAIKH
[IpOrpaMM B Cpeie IPOrpaMMUPOBaHUs, YMEHUE JOKYMEHTUPOBATH IPOrPaAMMBIL;

YMEHHE CO3/]aBaTh BEO-CTPAHMUIIBI;

BJIaJICHHE OCHOBHBIMHU CBEICHUSIMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEIICTBAX CO3/IaHUS M pabOTHI
C HUMH, YMEHHE HCIIOJIh30BaTh TAOJUUYHBIC (PEISIIMOHHBIC) 0a3bl JaHHBIX (COCTaBIATH 3aMpPOChl B 0azax
JAHHBIX, BBITIOJIHATh COPTHPOBKY W TIOMCK 3amucell B 0a3e JaHHBIX, HAMONHATH pa3padoTaHHYIO 0a3y
I[aHHI:IX) U CIIPpAaBOYHBIC CUCTCMBI;

YMCHHUC HUCIOJb30BATh KOMIIBIOTCPHO-MATECMATUYCCKUC MOACIU [JIsI aHaJIi3a OGBQKTOB n
nporeccoB: (opMyIupoBaTh IENb MOACTUPOBAHMS, BBIOIHATH aHAU3 PE3yJbTATOB, MOJYyYEHHBIX B
X0JIc MOJEIMPOBAHUS, OLIEHUBATh COOTBETCTBHE MOJICIH MOICITUPYEMOMY OOBEKTY WM TPOIIECCY,
MNPpEACTABJIATH PC3YJIbTATEI MOACIINPOBAHUSA B HAITIAAHOM BU/IC,

YMCHUC OPraHU30BbIBATL JIMYHOC I/IHq)OpMaI_II/IOHHOG MPpOCTPAHCTBO C UCITIOJIb30BAHHUECM PA3JIMYHBIX
cpeAcTB MU(POBBIX TEXHOJOTHA, MOHMMaHUE BO3MOXHOCTEH IM(PPOBBIX CEPBHUCOB T'OCYAAPCTBEHHBIX
yciyT, MU POBBIX 00pa30BaTEILHBIX CEPBUCOB;

IMOHUMAHHUC OCHOBHBLIX [ITPUHIIUIIOB paGOTBI, BO3MOXKHOCTEU U OrpaHU4YCHUA TPHUMCHCHUSA
TEXHOJIOTUH HCKYCCTBCHHOI'0O HMHTCIIJICKTA B PA3JIMYHBIX O6J'IaCT$IX, HaJIM4ue HpeI[CTaBHGHI/II\/'I 0 KpyTe
pelmaemMbIX 3ajlad  MallMHHOTO OO0ydeHusl (pacro3HaBaHWs, KIACCH(PUKAIMK W IPOTHO3UPOBAHUS)
HaJIMYME TPEICTaBICHHH 00 WCHOJIB30BaHWM WH(POPMAIMOHHBIX TEXHOJIOTHH B  Pa3UYHBIX
npodeccuoHaIbHBIX chepax.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoaunuecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue
Ne (ungposBbie)
pa3aesioB M TeM Kontpoabubie IlpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbI padoThbI padoTbl
pecypchl
Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
Komnbrotep -
YHUBEpCAJIbHOE

1.1
yCTpOoiicTBO 00paboTKH

JTAHHBIX




[IporpammHoe

1.2 6
o0ecrnieueHue
1.3 KomMmnerotepHslie cetu 5
1.4 Nudopmanmonnas 7 )
0€30MacHOCTh
Hroro no pazneny 24
Pasznen 2. Teoperuyeckue 0CHOBbI MH(POPMATHKH
IIpencrasnenue
2.1 uHpopMaluu B 19 2
KOMITbIOTEpE
29 OcHOBBI anTredphI 14 1
JIOTUKH
)3 KomnerorepHnas 7 1
apudMeTrnKa
Hroro no pazgeny 40
Pazgen 3. Anroput™Mbl 1 NIpOrpaMMHpOBaHUE
B
3.1 BEACHHE B 16 0.5
MIPOrPaMMUPOBAHHE
319 BcnomorarenbHbie 2 )
AJITOPUTMBI
33 UucrneHHble METObI 5 3
AnropuT™Mbl
34 o0paboTku 5 1
CUMBOJIbHBIX JaHHBIX
15 AJITOPUTMBI 10 15
00pabOTKH MacCHBOB
Hroro no pazneny 44
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
41 O0paboTKa TEeKCTOBBIX 6 55
JIOKyMEHTOB
4.2 AHanus JaHHbIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136 215

YACOB I10 ITIPOTPAMME




11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue
Ne (undposbie)
pa3aesioB U TeM Kontpoabnbie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThbI
pecypcebl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
WNndopmanus u
1.1 UH(POPMAaLIMOHHbIE 10 2.5
IIPOLIECCHI
1.2 MonaenupoBanue 8 2
Hroro no pazneny 18
Pazgen 2. AnropuTt™Mbl U NIPOrpaMMHpPOBaHUE
1 DnEeMEHTBI TEOPUU 6 |
ITOPUTMOB
)9 AJITOPUTMBI U )3 10
CTPYKTYPBbI TaHHBIX
OcHOBBI 00BEKTHO-
2.3 OPUEHTHUPOBAHHOTO 16 4.5
IPOrPaMMHUPOBAHHUS
Hroro no pazneny 50
Paznen 3. UndopmanmoHHbIe TEXHOJIOTUH
KommnsrorepHo-
3.1 MaTeMaTU4YecKoe 8 2
MOJICJIMPOBAHUE
3.2 ba3rl naHHBIX 10
33 Be0-caiitbl 14
3.4 Komnbrorepnas 2 35
rpaduka
3.5 3D-MoaenupoBaHue 8 3
Hroro no pazgeny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO
i 136 0 36.5

YACOB I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIA YYEHUKA

* Unpopmaruka (B 2 vactsx), 10 kmace/ [Nonskos K.1O., Epemun E.A., OGmiecTBo ¢ orpaHUueHHON
orBercTBeHHOCTHI0O « BUHOM. JlabopaTtopust 3HaHu»; AKIHOHEpHOE 001ecTBO «M31aTenpcTBO
«IIpocsemenue»

* Undpopmaruka (B 2 gactsx), 11 kmacc/ Iomsxos K.1O., Epemun E.A., O61ecTBo ¢ orpaHHueHHON
orBercTBeHHOCThI0O « BUHOM. JlabopaTtopus 3HaHui»; AKunoHepHoe obecTBo «M3narenscTBo
«IIpocsemenue»

* Undpopmaruka (B 2 gacTsx); yriayonennoe o0yuenue 10 xnacc/ [Tonsxos K.1O., Epemun E.A.,
O06mectBo ¢ orpanndyeHHoi 0TBeTCTBeHHOCTHhIO « BUHOM. Jlaboparopus 3HaHU»; AKIIMOHEPHOE
obmmectBo «M3narenbcTBo «lIpocBenienne»

* Undpopmaruka (B 2 gacTsx); yriayonennoe odyuenue 11 xmacc/ [Tonsxos K.1O., Epemun E.A.,
O6mectBo ¢ orpanndyeHHoi 0TBeTCTBeHHOCTHhIO « BUHOM. Jlaboparopus 3HaHU»; AKIIMOHEPHOE

obmmectBo «M3narenbcTBo «lIpocBenienne»

METOAUYECKHUE MATEPUAJIBI JIJIAA YYUTEJI A
https://Ibz.ru/metodist/iumk/informatics/files/polyakov-10-11-bu-uu-met.pdf - meToguueckue
MaTepHabl s YUUTeNs, 0a30Bblid U yriTyOJIeHHBIH YPOBHU

https://kpolyakov.spb.ru/school/probook/prakt.htm - npakTukym K yueOHUKY

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://ege.fipi.ru/bank/index.php?proj=BO9ACASBBB2E19E434CD6BEC25284C67F - ®UIIN,
OTKPBITHIN OaHk 3ananuii 1yt EI'D o uadopmaruke

https://kpolyakov.spb.ru/school/ege.htm - caiiT aBTopckux pazpadorok K.}O.ITonskoa

https://inf-ege.sdamgia.ru/ - PEIIY EI'D, undopmaruka
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