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INOACHUTEJIbBHAS 3AIINCKA

[TIporpamma mo unHpopmaTHke (YyriIyONEHHBI YpPOBEHb) Ha YPOBHE CPEIHEr0 OOILIEero
oOpa3oBaHusi paszpaboTaHa Ha OCHOBe TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTebHON MPOTpaMMBbl CpeHero oOImero obpazoBaHus, mpeacraBieHHBIX B DPI'OC
COO, a raxxe denepanbHOI pabodeil MPOrpaMMbI BOCIIUTAHUSI.

[Tporpamma o nHpopMaTHKe AaET MPEACTABICHUE O LESIX, OOIIEH CTpaTerul 00y4YeHus,
BOCIIUTAHUS U Pa3BUTHUA OOydaroluXcsl cpelcTBaMu ydebHoro mpeamera «Mudopmatruka» Ha
yrayOn€HHOM  ypOBHE,  yCTaHaBIMBaeT  oOs3aTellbHOE  NPEIMETHOE  COJAepIKaHHe,
npeaycMaTpuBaeT €ro CTPYKTYpUpOBaHHE IO pa3leinaM M TeMaM Kypca, OIpeneseT
pacmpeziesieHue ero mo kjiaccam (rogaM uM3ydeHwus ), 7a€T MpUMEpPHOE pacIpe/ielicHie yueOHbBIX
4yacoB IO  TEMAaTHUYeCKUM  paslenaM Kypca M PEKOMEHIyemMyl  (IpUMEpHYIO)
MOCIIEA0OBATEIBHOCTh UX M3YUEHHUS C YYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTHKH Y4eOHOTO MPOoILecca, BO3PACTHBIX 0COOCHHOCTEH 00yUJarOmIMXCsl.

[IporpamMa 10 wWH(GOpPMATHKE OINpENeNsAeT KOJIMYECTBEHHbIE M  KadeCTBEHHBIC
XapaKTepUCTUKU Yy4eOHOro matepuana Ui KaXJIOoro roja HU3y4eHHs, B TOM 4YHCIE s
COJIEP)KATEIbHOTO HAMOJHEHHUS] PAa3HOTO0 BUIA KOHTPOJsl (TPOMEXYTOYHOW —aTTecTaluu
00yJaromxcs, BCepOCCUUCKUX MTPOBEPOUYHBIX pabOT, TOCYIapCTBEHHOM UTOTOBOM aTTeCTaIluu).
[IporpamMa 1o wH(pOpPMATHKE SBISETCS OCHOBOW MJISi COCTABIICHHS ABTOPCKUX Yy4YeOHBIX
IporpaMM U y4eOHHUKOB, TOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

Hudopmaruka B cpeineM o01ieM 00pa3oBaHUU OTPaXKAET:

CYIIHOCTh HH(OPMATHKH KaK HAyYHOW JMCUWIUIMHBI, HW3y4arolled 3aKOHOMEPHOCTU
NPOTEKaHWS W BO3MOXKHOCTH aBTOMAaTH3alMM WH(POPMALMOHHBIX NPOIECCOB B Pa3IHYHBIX
CUCTEMaXx;

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

MEXTUCITUTUTMHAPHBINA XapakTep HHPOPMATHKN ¥ HH)OPMAIIMOHHOM e TSIIEHOCTH.

Kypc nndopmatuku st ypoBHs cpeHEero o01ero oopa3oBaHus SBISETCS 3aBEPIIAIOIINM
ATAOM HEMPEPHIBHON MOJATOTOBKU 00ydJaromuxcs B 001actu HHGOPMATUKU U WH(GOPMAIIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJOTHA, OMUPAETCs Ha COJEpKaHWe Kypca HH()OPMATHKH YPOBHS
OCHOBHOTO 00IIero oO0pa3oBaHHUs M ONBIT IOCTOSHHOTO TIPUMEHEHHUS HWH(POPMAIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTUH, JaéT TEOPETHUECKOE OCMBICICHUE, WHTEPHpPETaluio |
0000I111€HHE 3TOTO OTBITA.

Pesynbrarel yriyonéHHoro ypoBHs u3ydeHus yudeOHoro mnpenmera «HHdopmarukay
OPUEHTHPOBAaHBl HA TIOJyYE€HHE KOMIIETEHTHOCTEH JUIsl TOCIEAyIomed npodeccnoHaIbHON
JESTENIbHOCTH KaK B paMKax JaHHOM MpeAMETHOI 00JacTH, TaKk U B CMEXHBIX C HEei 00macTsX.
OHu BKITIOYAIOT B ce0s:

OBJIQJICHUE KITFOUEBHIMH TOHITHSIMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JIaHHAS
npeaMeTHast 00J1acTh, pPaclo3HaBaHUE COOTBETCTBYIOIIMX WM TPU3HAKOB W B3aWMOCBS3EH,
CIIOCOOHOCTH IEMOHCTPUPOBATH PA3IMYHBIC MOAXOJbI K U3yYEHUIO SBJICHHUM, XapaKTepPHBIX IS
M3y4aeMoil mpeaMeTHON 001acTu;

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

HAIMYUE TPEJCTaBICHUA O JaHHOW MPEAMETHOM o001acTh Kak IEeJIOCTHOW Teopuu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI3SIX CO CMEXHBIMHU 00JIACTSIMU 3HAHUU.



B pamkax yrimyOn€éHHOro ypoBHS ~ M3y4deHUs UWHGOpPMATHKA  0OecIeunBacTCs
IeJIeHaNpaBJIeHHas MOATOTOBKA 00YYAIOIMXCsl K MPOJOJDKEHUIO 00pa30BaHusl B OpraHU3aIMIX
npoeCCHOHATBHOTO 00pa30BaHUA IO CIEHUAIBHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C
IU(GPOBBIMU  TEXHOJIOTUSAMHM, TaKUM Kak HpOrpaMMHas HHXEHepHs, HWH(POpMalUOHHAs
0e3011acCHOCTb, MH(OPMAIMOHHBIE CHCTEMbl U TEXHOJIOTMH, MOOMJIBHBIE CHCTEMBI U CETH,
0oJbIIME JAaHHBIE U MAIIMHHOE OOy4YeHUE, POMBILIUICHHBIM UHTEPHET BEIEH, UCKYCCTBEHHBII
MHTEJUICKT, TEXHOJOTUM OeCHpOBOJHON CBSI3M, POOOTOTEXHMKA, KBAHTOBBIC TEXHOJOTHH,
CHCTEMBI PACIPENeIEHHOIO peecTpa, TEXHOJIOTUU BUPTYAIbHOM 1 TOMOJIHEHHON peanbHOCTEH.

OcHoBHas 11enb n3ydeHus yueOHoro npeamera «MupopmaTtuka» Ha yriry0ja€HHOM ypoBHE
cpeaHero odmero oOpa3oBaHHMs — oOOecleyeHue AaTbHEHWIero pa3BUTUS HWH(GOPMAIMOHHBIX
KOMIIETEHIINH OO0YyYalomerocs, €ro TOTOBHOCTH K JKHM3HM B YCIOBHSX pa3BUBAIOLICTOCS
MH(POPMALIMOHHOTO O0IECTBAa U BO3pacTarolle KOHKYPEHIIMH Ha phIHKE Tpyaa. B cBs3u ¢ 3Tum
nzydenue napopmatuku B 10—11 xmaccax 10DKHO 00€CTICUUTS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, OCHOBAHHOTO Ha MOHMMAHUH POJH MHPOPMATHKH,
MH(OPMALIMOHHBIX U KOMMYHHMKAI[MOHHBIX TEXHOJIOTUH B COBPEMEHHOM OOILIECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMHUUECKOTO MBIIIUICHUS;

c(OPMHPOBAHHOCTh YMEHUH pa3ziauuaTh (AKTbl M OLEHKH, CPAaBHUBATh OLIEHOYHbBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMHU OLEHUBAHUS U CBSI3b KPUTEPHUEB C OINpENeIEHHOU
CHCTEMOM [IEHHOCTEH, IPOBEPSTH Ha JIOCTOBEPHOCTH M 00001IaTh HHPOPMALIUIO;

c(OPMHUPOBAHHOCTb MIPEJCTABICHUN O BIMSHUN UH(OPMALIMOHHBIX TEXHOJIOTUH Ha KU3Hb
YyeJoBeKa B  OOIECTBE, IOHMMAHME COLUAIBHOTO, 3KOHOMMYECKOIO, IOJUTHYECKOrO,
KyJIbTYPHOTO,  IOPUJWYECKOTO,  IMPUPOJHOrO,  APrOHOMHUYECKOr0,  MEAMIMHCKOIO U
(U3HUOTIOTHUECKOTO KOHTEKCTOB HH()OPMAITHOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX M 3TUYECKUX ACIEKTOB MH(MOPMALMOHHBIX TEXHOJIOTUI, OCO3HAHUE
OTBETCTBEHHOCTU JIIOICH, BOBJICYEHHBIX B CO3JaHUE M HUCIOJIb30BAHUE HH(POPMALUOHHBIX
CHCTEM, pacpoCTpaHeHHE HHHOPMAITUH;

CO3JaHME YCJIOBMM Ui pa3BUTHSL HAaBBIKOB Y4eOHOH, MPOEKTHOH, Hay4yHO-
UCCIIEI0BATEIbCKONW U TBOPUYECKON AEATEIbHOCTH, MOTHBALIUN O0YYaIOLINXCsl K CAMOPA3BUTHIO.

B conepxanun yae6Horo npeamera «MHpopMaTHKay BBIIEISIOTCSA YEThIpe TEMaTHYECKUX
paszzaena.

Paznen «l{ugpoBast rpaMOTHOCTbY» TOCBALIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 3JEMEHTOB LU(PPOBOrO OKPYXKEHHUS, BKIIOYAs KOMIBIOTEPHBIE CETH, HUCIOIb30BAHUIO
CPEICTB OMNEpPAlMOHHOW CHUCTEMbI, paboTe B ceTu VIHTepHET M HUCMOJIb30BaHUIO WHTEpPHET-
CepBUCOB, HH(HOPMAITMOHHON 0€30MaCHOCTH.

Paznen «Teoperudyeckue OCHOBbI MHGOPMATHKH» BKJIIOYAeT B ceOsl NOHSITUHHBIN
anmapar UHPOPMATUKH, BOIPOCH KOJUPOBAHUSA MH(OPMAILUHN, U3MEPEHUs] WH(OPMAIIMOHHOTO
00BbEMa TaHHBIX, OCHOBBI AJIT€OpbI JIOTUKH M KOMIIBIOTEPHOTO MOJEIINPOBAHMUSL.

Pasnen  «AaroputMbl M NPOrpaMMHPOBAaHHE)  HalpaBl€H Ha  pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHS, pa3pabOTKy aJIrOpuTMOB M OIEHKY UX CJIOXHOCTH,
(opMHpOBaHHE HABBIKOB peal3allid MPOrpaMM Ha s3bIKax IMPOrpPaMMHPOBAHUS BBICOKOTO
YPOBHSI.

Paznen «WHpopManuOHHBbIE TEXHOJOIMM» TIOCBALIEH BONPOCAM MPHUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTUM, PEaM30BaHHBIX B NMPUKIAJAHBIX MPOTPAMMHBIX MPOAYKTaX MU
UHTEpHET-CepBUCaX, B TOM YHCIE B 3aJauyax aHaliM3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TaOJIMII ISl PEIIeHUs TPUKIIaIHBIX 3a/]1a4.



B npuBenénHom nanee conepxkaHum ydeOHoro mpeamera «MH(popmarnkay KypcHBOM
BBIJICJIEHBI JOTIOJIHUTEIbHBIC TEMbI, KOTOPBIE HE BXOASAT B 00s3aTEIbHYIO IPOrpaMMy O0y4YeHHUS,
HO MOTYT OBITh MPEUIOKEHBI IJIsl W3YYEHHs] OTIACIbHBIM MOTHBHPOBAHHBIM M CHOCOOHBIM
00yJaronuMcs.

VYrnyOnéHHbIi ypoBEeHb M3ydeHHS MHPOPMATUKH PEKOMEHAYETCS Ul TEXHOJIOTHYECKOTO
npoduiis, OPUEHTUPOBAHHOTO HAa WMHXCHEPHYI0 M MH(POPMALMOHHYIO cepbl AEATETbHOCTH.
Yrany6néHHblii ypoBeHb W3ydeHHs] WH(POPMATUKHA OOECIIEYMBAET: MOATOTOBKY OOYYaroIIUXCH,
OPHEHTHPOBAaHHBIX Ha CHEUUAIBHOCTH B 00JacTh HMH()OPMALMOHHBIX TEXHOJNOTHH |
UH)KCHEPHBIE CIICIMAIbHOCTH, YYacTHE B IPOEKTHOW M HCCIICIOBATEIBCKONW JESTEIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HAIpaBJICHUSMH OTPAaciId WH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, TOATOTOBKY K YYacTHIO B OJMMIIMAJaX M caade EIWHOro rocynapcTBEHHOTO
9K3aMeHa 110 HH(POPMAaTHKE.

[TocenoBaTenbHOCTh M3YYEHHUsI TEM B Ipefesax OJHOTO roja OOy4eHHS MOXKET OBITH
U3MEHEHA I0 YCMOTPEHHIO YYHTENsl NpPU IOATOTOBKE paboyeil MporpaMMbl M TOYPOYHOTO
TUTAHUPOBAHMSL.

OO1ee yuCI0 YacoB, PEKOMEHIOBaHHbIX Ui M3ydyeHHs: uH(opmaTuku — 272 yvaca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).

COAEP)KXAHUE OBYUYEHUS

10 KUIACC

Hudposas rpaMOTHOCTH

TpeboBaHus TEXHUKH 0€30IIACHOCTH W THTHEHBI IPU PadOTE C KOMITBIOTEPAMHU U APYTHUMH
KOMITOHEHTaMH IU(PPOBOT0 OKPYKEHUS.

[TpuHIMnbl paboThl KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. ApXHUTEKTypa (oH
Heiimana. ABToMaTnyeckoe BBIIIOJHEHUE MPOrpamMmbl IiporeccopoM. OnepaTuBHasi, IOCTOSHHAS
U JonroBpeMeHHas mnamsaTb. OOMEH NaHHBIMU C TMOMOIIbI0 MHMH. KOHTposiepsl BHEMIHUX
ycTpoHcTB. IIpsAMON 1oCTyn K aMATH.

OcHOBHBIE TEHIEHUMH pPa3BUTHA KOMIBIOTEPHbIX TexHonorui. IlapamiensHble
BblunciaeHus.  MHorompoueccopubie  cuctembl.  CymnepkommbioTepbl.  PacnpenenéHHbie
BBIYHUCIIUTENbHBIE CUCTEMBI 1 00paboTKa OONBIINX JaHHBIX. MOOHIIbHBIE ITU(POBBIE YCTPOMCTBA
U WX Ppoidb B KOMMYHHUKalUUsAX. BcTpoeHHble KOMIBHOTEPBL. MUKpPOKOHTPOJUIEPHI.
Po0oTu3upoBaHHbIe TPOU3BOJICTBA.

[IporpaMmMHOe obecrieueHHE KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. Buibl
IPOrpaMMHOr0o oOecnedyeHrus M MX HazHadeHue. OCOOEHHOCTH MPOTrPaMMHOIO OOecreyeHHs
MOOWIBHBIX  ycTpoiicTB. IlapamnensHoe nporpamMupoBanue. CHCTEMHOE HPOTpaMMHOE
obecrieyenne. OnepanMoHHble cHCTeMbl. YTHIUTHL. [lpaiiBepbl ycTpoiictB. MHcTammsauus u
JEUHCTAJUTSIIMS IPOTPaMMHOI0 00eCIeYeHHUs.

@aitnoBeie cucteMbl. [IpUHIKIIBI pa3melieHus: 1 UMEHOBaHUS (DaiijioB B JOJITOBPEMEHHON
namsty. [laGiaoHb! A1 onucanus rpymnn ¢ainos.

[TporpammMHuoe obecnieuenue. JlneH3upoBaHue NPOrpaMMHOro o0ecrieyeHus U HUPPOBBIX
pecypcoB. IlponpuerapHoe u cBoOogHOE mporpaMMHoe obecredenne. Kommepueckoe u
HEKOMMEPYECKOE HCIIOJIb30BAaHHE MPOrPAMMHOTO oOOecreueHuss M LHUPPOBBIX PECYpPCOB.
OTBeTCTBEHHOCTh, YCTaHABJIMBAaEMas 3aKOHOAATENbCTBOM Poccuiickoir denepaunn 3a
HEMpaBOMEPHOE UCIOIb30BAHKE MPOTrPAMMHOT0 00eCTIeyeHNs U IU(PPOBBIX PECYPCOB.



[TpyHIMIIBI OCTPOEHUS M alllapaTHble KOMIIOHEHTBHI KOMIBIOTEPHBIX ceTedl. CeTeBble
npotokoinbl. Cetb MHTEpHET. Afpecanus B cetu MaTepHeT. [Iporokonsl cteka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moaceth ¢ mnoMmompblo Macok moxcereil.  CereBoe
agMuHMcTpupoBaHue. IlolydeHne NaHHBIX O CETEBBIX HACTpoOMKax Kommbrorepa. IIposepka
HaJIM4Us CBA3HU € y3JI0M ceTu. Onpeenenre MapipyTa JIBUKEHUS aKeTOB.

Buner nestensHoctn B cetu MutepHer. CepBuchl WHTepHera. ['eomH(pOpMaIiOHHBIE
cUCTeMBl. ['e0J0KalMOHHBIE CEPBUCHI PEALHOIO BPEMEHM (Hampumep, JOKalus MOOUIBbHBIX
TeNe(pOHOB,  ONpEJeNeHHEe  3arpy’KeHHOCTH  aBTOMAarucrpaieil),  HMHTEepPHET-TOProBilf,
OpoHUpOBaHUE OUIICTOB U TOCTHHHII.

["'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEpBUCHI U yciayru. ColuanbHble CETH — OpPraHU3alus
KOJIJIEKTUBHOT'O B3aUMOJIEHCTBUS U OOMeHa AaHHbIMU. CeTeBOM ATHUKET: IIpaBUia MOBEIECHUS B
kubepnpocrpanctBe. Ilpobnema mnoanuHHOCTH —monydyeHHOM uHGpopMmauuu. OTKpbIThIE
00pa3oBaTeIbHbIE PECYPCHI.

TexHOreHHblE U SKOHOMMYECKHE  YIpO3bl, CBSI3aHHbIE C  HCIOJIb30BAHHUEM
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TeXHOsIOorui. O6mmue npolieMsl 3aUThl UHGOpMALMK U
uHpopMaunoHHOM Oe3omacHocTu. CpezacTtBa 3amMThl  HMHGOpPMAmUMM B KOMIBIOTEpax,
KOMIIBIOTEPHBIX CETSIX W aBTOMAaTU3MPOBAHHBIX HH(OpMalMOHHBIX cucTemax. [IpaBoBoe
obecrnieueHrne HHHOPMATMOHHON OE30ITaCHOCTH.

[IpenoTBpaiieHie HECAHKIMOHMPOBAHHOIO JOCTYNA K JMYHOW KOH(HIECHIMAIbHON
uHpOpMaLlMY, XpaHALIeWcs Ha IEepCOHAIBHOM KOMIBIOTEpE, MOOMIIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpamMmmHoe obecrieueHHE U crocoObl OOpbOBl ¢ HUM. AHTHUBUPYCHbBIE
nporpammbl. OpraHu3anus JMYHOTO apxuBa nHpopMmanuu. PesepBHoe konuposanue. [laponbHas
3aIUTa apXuBa.

HIudpoanue nanHbix. CuMMeTpUuHble U HecuMMeTpuuHble muGpsl. [Hudpsr npocToit
3amensl. [lugp Hezaps. 1ludpp Bukenepa. Anroputm mudpoBanus RSA.

Teopernueckne 0cHOBbI MHGOPMATHKHU

WNudopmanus, nanHsle U 3HaHuSA. MH(MOpMaIMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
o01ecTse.

HenpepbiBHbIE M AMCKpETHBIE BEIMYMHBI U cUrHanbl. HeoOXoauMocTh AMCKpeTH3aluu
uH(popMalny, NpeJHa3HAYE€HHOM JUIsl XpaHeHUs], epeaud 1 o0paboTKU B IIUPPOBBIX CHCTEMAX.

JIBonuHOoe KoaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE Konbl. JlekomupoBaHue
COOOIIeHNH, 3aMCAHHBIX C TOMOIIbI0 HEpaBHOMEPHbIX KoAoB. Yciosue Pano. Iloctpoenue
OJIHO3HAYHO JEKOJAMPYEMbIX KOJOB C IOMOIIBIO JAepeBa. EAMHUIIBI M3MepeHHs] KOIMYecTBa
uH(popmanuu. AsdaBUTHBIN MOAXOA K OLEHKE KOJIUYECTBAa UHPOPMAIIIH.

Cucrtembl cuMcieHus. Pa3BépHyTas 3amuch LENbIX W JPOOHBIX YHCENl B MO3UIIMOHHOMN
cucreMe cuucieHus. CBOICTBa MO3WIIMOHHOM 3allMCH YMCNA: KOJIMYECTBO LUGpP B 3alUCH,
MpPU3HAK JEJIMMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMbI CUHCJIEHMs. AJTOPUTM IEpeBOja LEI0ro
yucia u3 P-M4HON CUCTEMBI CUHCIIEHUS B JECATUYHYIO. AJITOPUTM NEPEBOIa KOHEUYHON P-nuHoi
JpoOu B AECATUUHYIO. AJTOPUTM MEPEBO/IA LIEJIOT0 YUCIa U3 IeCATUYHON CHCTEMBbI CUHUCIICHUS B
P-nunyto. [lepeBox koHeuHOW aecATHUHOM ApoOu B P-nunyro. JIBomuHas, BOoCbMepUYHAs U
HIeCTHAaTepUYHAsl CUCTEMbI CUHMCIICHHS, CBS3b MEXKIYy HUMHU. ApupMeTHUYECKHe Oorepanuy B
MO3UIMOHHBIX CHUCTEMaxX cuucieHus. TpouyHas ypaBHOBEIIEHHAas CHCTEMa CYHCIICHUS.
JIBOMUHO-ECATUYHAS CUCTEMA CUUCIICHUS.



Komupoanue TtekcroB. KomupoBka ASCII. OpnoOGaiitHpie komupoBku. CTaHmapT
UNICODE. Komuposka UTF-8. Omnpenenenue HHPOPMALMOHHOTO 00bEMA TEKCTOBBIX
COOOLICHUI.

KonupoBanue nzobpaxenuid. Onenka MHGOpMaIMOHHOIO 00bEMa rpaduyeckux JaHHBIX
IpU 3aJaHHBIX pa3pelleHHH U TIyOMHe KoJaupoBaHus LiBeTa. LBeroBsle Monenu. BexropHoe
koaupoBanue. Popmarsl rpaduueckux aiinos. Tpéxmepnas rpaduka. OpaxranpHas rpaduka.

KomupoBanue 3Byka. OueHka WH(OpPMAMOHHOTO O0O0OBEMA 3BYKOBBIX JIaHHBIX TIpU
3a[JaHHBIX YaCTOTE AUCKPETU3ALMH U PA3PAIHOCTH KOJUPOBAHUS.

Anrebpa noruku. Ilonstue Bbicka3biBaHMs. BbickasbiBaTenbHble (OPMBI (IIPEIUKATHI).
KBaHTOpHI CyII€CTBOBAHUS U BCEOOLTHOCTH.

Jlornueckue onepauuu. Tabmuipl nctuHHOCTU. Jlornueckue BblpakeHus. Jlornueckue
ToKAecTBa. JlOoKa3aTenbCTBO JIOTMUECKUX TOXAECTB C IIOMOLIBIO TAaONUL HCTUHHOCTH.
Jlornueckue onepanuy ¥ ONEPALMK HAJl MHOKECTBAMM.

3aKoHbl anreOpbl JIOTUKU. DKBHBAJIECHTHBIE MPEOOPAa30BAHUS JIOTUYECKUX BBIPAKEHUU.
Jlornyeckue ypaBHEHUS U CUCTEMbI YPaBHEHUH.

Jlornuyeckue (yHKIHMU. 3aBUCHMOCTh KOJMYECTBA BO3MOXHBIX JIOTHYECKUX (DYHKIMHA OT
KOJINYECTBA apryMeHTOB. [1oyIHbIE cCTEMBI JIOTHYECKUX (PYHKLIUH.

Kanonnyeckne ¢Gopmbl JIOrH4ecKuX BbIpakeHud. COBEpUICHHbIE IU3BIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (JOPMBI, AITOPUTMBI UX IIOCTPOCHUS 110 TaOJIUIE HCTHHHOCTH.

Jlornueckue sieMeHTBl B cocTaBe KommbroTepa. Tpurrep. Cymmarop. MHoOropaspsaHbli
cymmarop. IlocTpoeHne cxem Ha JIOTMYECKMX 9JIEMEHTaxX II0 33JaHHOMY JIOTHYECKOMY
BBIPAXEHUIO. 3aIIUCh JIOTUYECKOTO BBIPAXKEHUSI 110 JIOTHYECKOM CXEME.

[IpencraBieHue LEIbIX YUCE B MAMITH KOMIIboTepa. OrpaHUYeHHOCTh AMANa30Ha YUCEN
IIPY OTPaHUYEHUN KOJIMYeCcTBa paspsnoB. llepenonHeHue paspsgHol ceTku. be3zHakoBbie u
3HAKOBBIE JIaHHbIE. 3HAKOBbII OUT. JIBONYHBIN JONOJHUTEIbHBIN KOJ OTPULIATEIbHBIX YHCEIL.

[ToOuToBble nOrMueckue omnepauuu. Jlornueckuid, apuMeTHdecKuil W IUKIMYECKUN
casuru. ludposanne ¢ nomoibo NOOGUTOBOM ornepannu «uckioyaroniee NIIN».

IIpencraBineHre BEHIECTBEHHBIX YHCEN B IaMATH KOMIIBIOTEpA. 3Hayallas 4YacTb U
nopsiiok  uyucna. Jlpama3oH 3HaueHWil BellecTBEHHBbIX uucen. [IpoGiembl  XpaHeHus
BEIIECTBEHHBIX YHCEN, CBSI3aHHBIE C OrPAaHMYEHHEM KOJMYECTBa pa3psaoB. BolmonHeHue
orepanuil ¢ BeleCTBEHHbIMU YHCIIaMH, HAKOIIJICHHE OMIMOOK MPU BHIUUCICHUSX.

AJITOPUTMBI H IPOTPaMMHPOBAHHE

OmnpezneneHre BO3MOXKHBIX Pe3yJbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB YIPaBJIECHUS
UCIIOJIHUTENIIMA UM BBIUMCIUTEIBHBIX adropuTMOB. OmpeneneHne HCXOAHBIX JAHHBIX, INPU
KOTOPBIX QJITOPUTM MOXKET JaTh TpeOYeMbIil pe3yJbTar.

Otanbl peleHus 3afad Ha KoMIbroTepe. MHCTpyMeHTanbpHBIE CPENCTBA: TPAHCIATOD,
OTHaIUMK, npopunupoBinK. Kommumsuus M uMHTEpHnperauus mnporpamm. BupryanbHble
MaIIUHBI.

WnTerpupoBanHas cpena paszpaboTkd. Mertonsl oTiaaku mporpamM. Mcmonb3oBaHue
TpaccUpoBOYHBIX Tabiuiu. OTianouHblii BeIBOJ. [lomaroBoe BhIMOMHEHHE MpOrpaMMbl. Touku
ocTaHoBa. [IpocMOTp 3HaU€HNI IEPEMEHHBIX.

Azpik nmporpammupoBanus (Python, Java, C++, C#). Tunbl naHHBIX: LIETOYUCICHHBIE,
BEIIIECTBEHHbIE, CUMBOJIbHbBIE, JIornueckue. Berpienus. Cnoxuble yciaoBus. L{ukiel ¢ ycnoBuem.
[Tukiel Mo nepeMeHHO. B3anMo3aMeHs1eMOCTh pa3iInyHbIX BUAOB LUKIOB. MIHBapHaHT LUKIIA.
CocraBieHne IUKJIIa C UCIIOJIB30BAHUEM 3apaHee ONPEASIEHHOTO MHBApUaHTa IUKIIA.



HoxymentupoBanue nporpamMm. McnosbzoBanue komMmeHTapueB. [loaroroBka onucanus
IIPOrpaMMbl U HHCTPYKLIUHU JJIs1 IOJIb30BATENSL.

ANropuT™MBl 00pabOTKM HATYpPAJIbHBIX YHCEIN, 3aMCAHHBIX B TO3UIMOHHBIX CHCTEMAax
CUMCIIEHUS: pa30ueHHe 3alucu 4YMCiIa Ha OTHeNbHble LUQPbI, HAXOXKAEHHE CYMMbl U
npou3BeieHus U(p, HAXOXKICHNE MAKCUMAIbHOW (MUHUMAIIBHON ) ITU(PBI.

HaxosaeHue Bcex MpoCThIX YKCEN B 3alaHHOM Auanas3one. [IpeacraBinenue yucia B BUe
Habopa MPOCTHIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEJICHHS B CTETICHb.

O06paboTka MaHHBIX, XpaHAIMUXCs B ¢ainax. TekcToBble U nBoUYHbIE (ailibl. DaitioBbie
nepemeHHsbIe ((aitioBbie ykazarenu). UteHue u3 aiina. 3anuce B dai.

Pazbuenue 3amaun Ha monzanaun. [logmporpammel (mpoueaypsl u GyHkuw). Pexypcus.
PexypcuBubie 00bekThl ((ppakTansl). PexypcuBHble npoueaypsl U ¢yHKuu. Mcmnons3oBanue
CTeKa Ul OpraHu3allui PEKYPCUBHBIX BbI30BOB.

Hcnonb3oBanue craHgapTHOW OuOIMOTEKH fA3blKa INporpammupoBanus. [lonkimroueHue
OMOIMOTEK MOANIPOTPaMM CTOPOHHUX MPOM3BOAUTENCH. MOAYIBHBIA NPUHIMIT TTOCTPOCHUS
IIPOrPaMM.

Yucnennsle Metoabl. TouHoe W NMpuUONMKEHHOE pelieHus 3aaad. YHCIeHHbIE METOMAbI
pelIeHsl ypaBHEHM: MeToj mnepebopa, MeToJ THOJOBUHHOro aeneHus. IlpubmmxénHoe
BBIUHMCIICHHUE JUTMH KPUBBIX. Bhruncienue iomaneid Gpuryp ¢ moMOIIbI0 YUCIEHHBIX METO/I0B
(MeTo PSIMOYTOJIBHUKOB, MeTOA Tpanenuit). [lonck Makcumyma (MUHEMYMa) QYHKIIMH OJHON
HEPEMEHHOIN METO/I0OM MOJIOBUHHOTO JIEJICHHUS.

O06paboTKka CUMBOJIBHBIX JaHHBIX. BcTpoeHHbIe GYHKIUU S3bIKAa IPOTPAMMHUPOBAHMS IS
00pabOTKH CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJIMYECTBA IMOSIBJIEHUM CHMBOJA B CTPOKE, pa30MEHHE CTPOKHM Ha CJIOBa IO IPOOEIIbHBIM
CHUMBOJIaM, TOUCK IOJCTPOKM BHYTPHM JaHHOM CTPOKHM, 3aME€Ha HAaWJEHHOH MOJICTPOKU Ha
JpYryio cTpoky. I'eHepalus Bcex ClIOB B HEKOTOPOM ayihaBUTE, YAOBIETBOPSAIOLUINX 33JaHHBIM
orpanuueHusM. [IpeoOpazoBaHue uncia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl U TOCJIEIOBATENILHOCTH uucel. Bbruncienue oOOOHIEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MAacCHBa WJIM YHCIOBOH IOCIEI0BaTEIbHOCTH (CyMMBI, NPOU3BEIEHUS, CPEIHETO
apu(METHYECKOro, MUHUMAJIbHOIO W MAaKCHUMAaJIbHOTO 3JE€MEHTOB, KOJIMYECTBAa 3JIEMEHTOB,
YIOBIIETBOPSIONINX 33JIAHHOMY YCJIOBHIO). JIMNHEHHBIN MOUCK 33JaHHOTO 3HAYCHHSI B MACCHUBE.

CoptupoBka ogHOMEpHOro MaccuBa. [IpocTeie METOABI COPTUPOBKM (METOJ IMYy3BIPHKA,
METOJ BbIOOpA, COPTHPOBKa BcTaBkaMu). COpTHpOBKa CIUsIHHEM. bpicTpas copTUpoBKa MaccuBa
(anroput™ QuickSort). JIBOUYHBII TOKCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHbIe MaccuBbl (MaTpulbl). AJTOPUTMBI O0pabOTKM JIBYMEPHBIX MAacCHBOB:
3aloJHEHUE JIBYMEPHOI'O YHCIOBOTO MaccHBa IO 3aJaHHBIM IIpaBWJIaM, MOMCK JJIEMEHTa B
JIBYMEPHOM MAaCCHBE, BHIUMCIEHHE MAaKCUMyMa (MHHMMYMa) U CYMMBbI 3JIEMEHTOB BYMEPHOIO
MaccHBa, IEpecTaHOBKA CTPOK U CTOJIOIOB ABYMEPHOTO MacCHBA.

NHpopManoOHHBIE TEXHOJIOTHH

TekcroBblii pouieccop. Penaktuposanue u gopmaruponanue. [IpoBepka opdorpadun u
rpamMMatuku. CpencTBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM Iporeccope. Mcnonp3oBaHue
ctiwiieid. CTpyKTypUpOBaHHBIE TEKCTOBBIE NOKYMEHTHl. CHOCKH, ornasieHue. KosiekTuBHas
pabota ¢ JokyMeHTaMH. THCTpyMeHTHI pelieH3upoBaHus B TEKCTOBBIX Mporeccopax. ObmayHbie
cepsuckl. JlemoBas mepenucka. Pedepar. [lpaBmia nutupoBaHus UCTOYHUKOB B O(QOpMIICHUS
o6ubmuorpaduueckux ccbutok. OpopmiieHHe CUCcKa JTUTepaTypbl. 3HAKOMCTBO ¢ KOMITbIOTEPHOM
BEPCTKOM TeKkcTa. TexHWueckue cpeicTBa BBoja TekcTa. Crenuanu3upoBaHHBIE CpPEICTBA
pPEeIaKTUPOBAHUS MAaTEMAaTUYECKUX TEKCTOB.



AHamn3  naHHbIX. OCHOBHBIE  3aJa4d  aHaJIW3a  JaHHBIX:  [POrHO3MPOBAHUE,
KjIaccuuKkanus, KiacTepusalus, aHaIn3 OTKIOHeHHH. IlocremoBaTenbHOCTh pelieHHs 3amad
aHaJM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KauyecTBa JaHHBIX, BEIOOp W/WIH
IIOCTPOCHME MOJIENH, NpeoOpa3oBaHUE JAHHBIX, BHM3YyalM3alus JAaHHBIX, HHTEpIpeTalus
pe3yiabTaroB. [IporpaMMHBIe CpeACTBa U MHTEPHET-CEPBUCHI sl 0OpPaOOTKU U IMPEJCTABICHHUS
JnaHHbIX. bonbimne nanuslie. MamuHHoe oOyuenue. IHTeIeKTyalbHbIN aHAIU3 JaHHbIX.

AHau3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TalOiui. BelunciIeHHe CyMMBI, CpeIHEro
apu(MeTHYecKoro, HauOoJbLIEr0 (HAaUMEHBLIEr0) 3HAYEHUs Juana3oHa. BbruucieHue
K03 uLMeHTa KOppesluMu ABYX pAaoB AaHHBIX. [locTpoeHue cronbuaThiX, JHHEHYATBIX U
KpyroBeix auarpamm. [loctpoenue rpadukos Gpynkuuii. [logbop auHum Tpenaa, peuieHue 3aaad
IIPOTHO3UPOBAHUS.

YucneHHoe pelleHHe ypaBHEHUH € MOMOINBIO 1oadopa mapamerpa. OnTUMHU3aALMs Kak
IIOUCK HAWIy4lIero pelleHus B 3aJaHHbBIX YycnoBusx. lLleneBas ¢QyHKIMs, orpaHUYeHHUs.
JlokanbHble W rI00aNbHBII MUHUMYMbI Li€JeBOM (yHKuuu. PemieHue 3amay onTUMHU3aLUU C
MIOMOMUIbIO AJIEKTPOHHBIX TAOJIHULI.

11 KUIIACC

Teopernueckne 0cCHOBbI HHPOPMATHKHU

TeopeTnueckue MOIXOIbI K OIEHKE KONWYecTBa WHGpOpManuu. 3aKOH aJJUTHBHOCTU
uHpopmanuu. Gopmyna Xaprnu. Madpopmanus u sepostHocTs. Gopmyna [llenHona.

Anroputmsl cxatusi nanHeix. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOPUTMBI CXKaTUsl JAaHHBIX C TOTEPSMU. YMEHBIICHHE TJIYOMHBI KOAMPOBAHMS IIBETA.
OcHoBHbIe ueu aaroputmoB cxatus JPEG, MP3.

CkopocTh mepenadd JaHHBIX. 3aBHUCHMOCTh BPEMEHH Iepenadd OT WHGOPMAalHuOHHOTO
00b€Ma JaHHBIX W XapaKTEPUCTUK KaHaja CBsI3M. [IpUYMHBI BO3SHUKHOBEHMS OIIMOOK TpH
nepenave AaHHbIX. Kopl, mo3BossonMe 00HApYKUBATh U UCIPABIATH OIMIMOKH, BO3HUKAIOIINE
npu nepenade AaHHbIX. Paccrosiane Xommuura. KomupoBanue ¢ moBTopeHHeM OuTOB. Kombl
X3MMUHrA.

Cucrembl. KommoHeHThl cucreMbl M uX B3aumopeictBue. CHCTeMHBIH 3 (eKT.
Vnpasnenue kak uHGOpMaIIMOHHBIN TIporiecc. OOpaTHas CBA3b.

Monenu un  monenupoBanue. Ilens  MoxmenupoBanHusa. CoOTBETCTBHME — MOJENIN
MOJIETTUPYEeMOMY OOBEKTY WM TpOIECCy, LETH MoJaenrupoBaHus. Popmanu3amusi TPUKIaTHBIX
3a/1a4.

[IpencraBineHue pe3ynbTaToB MOJEIMPOBAHUS B BUAE, YJAOOHOM Il BOCHPUATHUS
yenoBekoM. ['paduueckoe npeacTaBneHue NaHHBIX (CXEeMBbI, TAOIUIBL, TPadUKH).

I'padbl. OcHoBHBIE mOHATHS. Buasl rpados. Omnucanue rpadoB ¢ MOMOIIBIO MaTpHIL
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTH. PelleHue ajaropuTMHUYecKux 3ajad,
CBSI3aHHBIX C aHAIM30M TpadoB (MOCTpOEHHE ONTUMAIBLHOTO MyTH MEXAY BepIIMHAMH rpada,
ONpe/eJIeHNe KOJIMYECTBA pA3JIMYHBIX MyTeHd MEXAy BepIIMHAMU OPUEHTUPOBAHHOTO
AIUKINYeCcKoro rpada).

HepeBws. bunapuoe nepeo. JlepeBbs moucka. Crioco6br o0xona aepesa. [IpencraBnenue
apudMeTUYECKNX BBIPAKEHUN B BHUJE JepeBa. [[MCKpeTHbIE UTPHI ABYX WUIPOKOB C TOJHOU
uHpopmanueit. Iloctpoenue pepeBa mepebopa BapUAHTOB, OMHCAHHME CTPATETUU WIPHI B
TabnnyHOU (hopMe. BBIMTPHINTHBIE U POUTPHILTHBIC TTO3UINH. BHIUTPHINIHBIE CTPATETHH.



CpencTtBa  HMCKyCCTBEHHOro  MHTeiUiekTa. CepBUCHl  MAIIMHHOTO  IepeBoja |
pacrio3HaBaHus YCTHOH peun. KoruutuBHbIe cepBUCH. MaeHTHDUKAIMS U TTOUCK U300paKeHHIA,
pacno3HaBanue Jsmi. CamooOydwaromquecss cucTeMbl. VICKYCCTBEHHBIM  WHTEIUIEKT B
KOMIIBIOTEPHBIX HUrpax. Mcronb3oBaHHe METOJ0B MCKYCCTBEHHOIO MHTEIUIEKTa B OOYYaromIMx
cuctemax. Vcnonbp3oBaHre METO/I0OB UCKYCCTBEHHOTO MHTEIUIEKTa B poOoToTeXHUKe. MHTepHeT
Belel. IlepcriekTuBbI pa3BUTHA KOMIIBIOTEPHBIX MHTEIUIEKTYAJIbHBIX cCUCTEM. HelpOHHBIE ceTH.

AJITOPUTMBI M IPOTPAaMMHPOBAHME

®dopmanuzanus NOHATHS anroputMa. MammHa TeropuHra Kak yHHMBEpCaJbHAas MOJENIb
Bbluncienuil. Teauc Yeépua—Twropunra.

OrneHka CIOXHOCTH BBIYMCICHUN. Bpemsi paboTel u 00BEM HCIIONB3YEMOM MaMATH, UX
3aBUCUMOCTh OT pa3Mepa HUCXOJHBIX JaHHbIX. OlEHKa AacCHUMITOTHYECKON CIOXKHOCTU
AITOPUTMOB. AJNTOPUTMBI NOJUHOMHAIBLHOU cioxHocTU. [lepebopHbie anroputmel. [Ipumepst
Pa3IMYHBIX AITOPUTMOB PELICHUSI OJAHOU 3a/1a4d, KOTOPbIE UMEIOT PA3INYHYIO CIIOKHOCTD.

ITouck mpoCTBIX YHMCEeN B 3aJaHHOM JUAalla30HE C IIOMOIIBI0 aJrOPUTMa «PELIETO
DparocdeHnay.

MHoropa3psiHbie IeNIble YUCIa, 3aJa41 JUITMHHON apu(pMETHKU.

CrnoBapu (acconuaTHBHBIE MAacCHBBL, OTOOpaxeHwus). Xomi-tabnuiel. [locTpoenue
an(aBUTHO-4aCTOTHOI'O CJIOBAps [ 3aJaHHOTO TEKCTa.

Crexu. AHanu3 MPaBUIBHOCTH CKOOOYHOTO BhIpakeHUs. Brruncienne apupmMeTndeckoro
BBIPXEHHSI, 3aMICAHHOTO B MOCT(HUKCHOMN dopMe.

Ouepenu. Mcnionb3oBanue ouepeu A1l BPEMEHHOTO XPaHEHUs JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MUHUMAIBLHOTO OCTOBHOTO JEpeBa B3BEIICHHOTO
CBSA3HOI'O HEOPHUEHTUPOBAHHOro rpada. KomnuecTBo pa3inyHbIX NyTed MEXIy BEpLIMHAMU
OPUEHTUPOBAHHOTO alUKINYeckoro rpada. Anroputm JIelKCTpsI.

JepeBbst. Peanuzanus nepeBa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYp. J{BonyHbIe (OMHAPHEIE)
nepeBbst. [locTpoeHue nepeBa Ais 3aJlaHHOTO apu(MeTHYecKoro BbIpakeHUs. PekypcuBHbBIE
anropuTMbl 00x0/1a Aepesa. Vcnonbp3oBaHue cTeka u ouepenu Ais o0xo/a iepena.

JluHamuueckoe NpOrpaMMHUpPOBAaHME KaK METOJ pEUIeHMs] 3a7ad C COXPAaHEHHEM
IIPOMEXYTOUHBIX  PE3yJIbTaTOB.  3aJaud, pelmaeMble C  IOMOIIBI  JUHAMHYECKOTO
IPOrPaMMUPOBAHHUSA: BBIYMCICHUE PEKYPCHUBHBIX (DYHKIMH, MOJACYET KOJIMYECTBA BapHUAHTOB,
3a/1a4M ONTUMU3ALMH.

[TonsstTue 006 OOBEKTHO-OPUEHTHUPOBAHHOM MPOrpaMMHUpPOBaHUU. OOBEKTBI M KIIACCHI.
CaoiicTBa n MeTo/1bl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka nporpamm Ha
OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO NoaxoAa. HKancynauus, HacieqoBaHue, moJauMophusm.

Cpensl ObicTpoit pa3paboTku mporpamm. [IpoekTupoBanue uHTEepdeiica Monab30BaTES.
Hcnonb30BaHue TOTOBBIX YIPaBISIEMBIX 3JIEMEHTOB Ul IOCTPOSHUs HHTepdeiica.

00630p sA3bIKOB porpaMmupoBanus. [loHsATHE 0 MapagurMax MporpaMMHpPOBaHUS.

NHpopManoOHHBIE TEXHOJIOTHH

OTtanbl  KOMITBIOTEPHO-MAaT€MAaTHYECKOTO0  MOJEIMPOBAHMSA:  ITOCTAHOBKA  3aJ1ayM,
pa3paboTKa MOJIEeNH, TECTUPOBAHUE MOJIEIH, KOMITbIOTEPHBII SKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB
MOJIEJTMPOBaHUS.

Juckpern3anuss 1pu MaTeMaTUYECKOM MOJEIMPOBAHUN HENPEPBIBHBIX IPOLECCOB.
MopenupoBanue ABWXEHHS. MojenupoBaHue OMOJOTMUECKHX CHCTEM. MaTemaTH4yecKue
MOJIEJN B DKOHOMHKE. BpIuncnuTenbHple SKCIIEPUMEHTHI C MOJIETISIMHU.



O6paboTka pe3yabTaTOB »JKCHepuMeHTa. MeTon HauMeHbIUX KBaapaToB. OleHKa
YHCIIOBBIX MTAPaMETPOB MOJCTUPYEMBIX OOBEKTOB U MPOIIECCOB. BOCCTaHOBICHHE 3aBUCIMOCTEMN
10 pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctHeie Mopenu. Mertoael Monte-Kapno. HMmuTanroHHoe MOAEIHpPOBaHUE.
CucreMbl MaccoBOro 00CITy>KUBaHUS.

Tabmuunble (pensiuvoHHbIE) Oa3bl AaHHBIX. Tabnuia — mpencTaBleHHE CBeIEHUH 00
oaHOTUIIHBEIX 00BekTax. Ilone, 3amuck. Kmrou tabmmiel. PaGota ¢ rotoBoii 0a3oi HaHHBIX.
3anonnenue 6a3bl naHHBIX. [lonck, copTUpOBKa M QUIBTpAIMs JaHHBIX. 3allpOChl HA BHIOOPKY
JAHHBIX. 3aIpOCHI ¢ TapaMeTpaMu. Beraucisembie mosis B 3apocax.

MHuorortabnuunbeie 0a3bl AaHHBIX. THIBI CBA3e MeXIy Tabmunamu. BHeEMmHWN Kirod.
[{emocTHOCTH 0a3bl JaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

Nurepuer-npunoxenus. [lonstue o cepBepHO U KIIMEHTCKOW YacTsax caiita. TexHonorus
«KIIUEHT — cepBep», e€ noctouHcTBa U HepocTaTku. OcHOBHI si3bpika HTML u kackamubix Tabmuig
ctwtett (CSS). Cuenapuu Ha si3b1ke JavaScript. @opmbl Ha BeO-CTpaHHIIE.

Pa3memmenue BeO-caiiToB. Ycimyra XocTHHTa. 3arpy3ka ¢GaiioB Ha CauT.

BBoa n300pakeHUI ¢ HCMONB30BAHUEM DPA3IUYHBIX HUMPOBBIX YCTPOUCTB (LMPPOBBIX
dboToanmapaToB U MHUKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JIPYTHX YCTPOMCTB). I'paduueckuii
penaktop. Paspemenne. KanpupoBanue. HMcnpaBinenue mnepcnekTuBbl. ['mcrorpamma.
Koppekuust ypoBHe#, koppekmusi 1Bera. OOeciBeUMBaHHE LBETHBIX H300pakeHUi. PeTyis.
Pa6ota ¢ o6mactsimu. OwIBTPHIL.

Mmuorocnoitable n3o0paxeHus. TexctoBble ciou. Macka cnosi. Kanamel. CoxpaHeHue
BbIIeTICHHOW oOmactu. [loaroroBka winmocTpammii st BeO-caiToB.  AHMMHpPOBaHHBIC
U300paxeHUsl.

Bekropnas rpaduka. IlpumutuBel. V3mMeHeHHe mopsiika 3JeMEHTOB. BblpaBHHMBaHHE,
pacnpenenenue. ['pynnupoBka. Kpusesie. @opMmaThl BEKTOPHBIX PHCYHKOB. lcmonb3oBaHue
KOHTYpOB. BekTopu3zanus pacTpoBbIX U300pakeHUH.

[IpuHIMIIBI TOCTPOEHUSI U PEIAKTUPOBAHUS TPEXMEPHBIX Mojened. CeTouHbIe MOJIEIH.
Marepuansl. MoaenupoBaHue HCTOYHUKOB ocBenieHus. Kamepsl. AJJUTHUBHBIE TEXHOJOTUHU
(3D-mpunTepsI). [ToHATHE O BUPTYAILHON PEaTbHOCTH M JOMOTHEHHON PeaTbHOCTH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 MHOOPMATHKE
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNS

JIMHHOCTHBIE PE3YJIBTATbBI

JIMuyHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTH M CIHOCOOHOCTH OOYYarOIIUXCs
PYKOBOJICTBOBAThCSl  C(OOPMHPOBAHHOM  BHYTPEHHEH  TMO3WIMEH  JUYHOCTH, CHCTEMOMU
LEHHOCTHBIX  OPHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHHUX YyOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJAULMOHHBIM IIEHHOCTSIM POCCUHCKOro OO0IIEeCTBAa, paCHIMpPEHUE KU3HEHHOTO OIBbITa U OIbITA
NEeSITeIbHOCTH B MPOIECCe peaju3allMd CpeiCcTBAaMH  y4eOHOro MpeaMeTa OCHOBHBIX
HaIPABJICHUH BOCIUTATEIBbHON JEATEIIbHOCTH.

B pesynbrare uszydeHus UHQOPMATHKU HA YpPOBHE CpeAHEro oO0Iiero oOpa3oBaHUs Y
oOyuarotierocst 6yayT chopMUPOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3YNIbTAThI:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MPaBOIOPANIKA, COOJTIOACHHE OCHOBOIOJIATAIOIIUX HOPM HH(POPMAIIMOHHOTO TMpaBa U
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

TOTOBHOCTb TPOTUBOCTOSITh HJCOJIOTMM JKCTPEMH3MA, HAIMOHAW3Ma, KceHodoOuu,
JTUCKPUMHHAIIMK 110 COIMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM TMpPHU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIIEHUE K MCTOPUYECKOMY HACJEAMIO, TOCTHXKEHMsM Poccum B Hayke,
UCKYCCTBE, TCXHOJIOTHSIX, IIOHUMAaHWEC 3HA4YCHHWS WH(OOPMATUKH KaK HAyKH B IKH3HU
COBPEMEHHOT0 00IIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIUI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM 4uciie B ceTu IHTepHeT;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas ICTETHKY HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCTIIPUHUMATH Pa3lMYHbIE BUABI UCKYCCTBA, B TOM UYKCJIE OCHOBAaHHOTO Ha
MCIIOJIb30BaHUY MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh 3JI0POBOTO M Oe30omacHoro oOpa3za KH3HHU, OTBETCTBEHHOTO
OTHOIICHUSI K CBOEMY 3/I0POBBIO, B TOM 4HCIlEe 3a cu€T coOmtofeHusl TpeOoBaHMil Oe30macHoi
SKCIUTyaTaIlH CPEACTB HH(DOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKOW M COIMAILHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

uHTepec K chepam mpodhecCHOHATBHOW JAEATEeIbHOCTH, CBA3aHHBIM C HMH()OPMATHKOM,
MporpaMMHUpOBaHUEM U MH(GOPMAIIMOHHBIMA TEXHOJIOTHSIMUA, OCHOBAaHHBIMH Ha JIOCTHIKCHHSIX
HaykK WHGOPMATUKU M HAYYHO-TEXHHUYECKOTO IMpOrpecca, yYMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOD Oyaymieit mpodecCuu 1 pean30BhIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BaHMUIO HA MPOTSHKCHUH BCEH
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCTIMTAHUS

0CO3HAHKE MI00ATBHOTO XapaKTepa SKOJIOTHYECKUX POOJIeM U IyTeH UX PEIICHHS], B TOM
YHcIe ¢ y4ETOM BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA,

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAyKH, JOCTH)KEHUSIM HAyYHO-TEXHHYECKOTO Iporpecca u OOIIECTBEHHOMW MPaKTHKH,
3a CcY€T MOHUMAHUS POJIM WHPOPMALMOHHBIX PECYpCOB, HH(DOPMAIMOHHBIX MPOIECCOB U
UH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBUAX LU(PPOBON TpaHCPOPMALUU MHOTUX Chep >KU3HU
COBPEMEHHOT'0 00IIIeCTBa;

OCO3HAHME IICHHOCTU HAayYHOW JIEATEIIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
UCCIIEIOBATEIIBCKYIO JSSITEIbHOCTh HHIMBHIYaIbHO U B TPYIIIIE.

B mpomecce mocTHKEHHMS JMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS IPOTPAaMMBI  I10
uHpopMaTUKe y  OOYdYalOUIMXCS  COBEPIICHCTBYETCS  OMOLMOHAIBHBIA  HMHTEIUIEKT,
Ipe/IoIararInui copMUPOBAHHOCTS:

caMoperyJIHpOBaHus, BKITIOYAFOIIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATD
OTBETCTBEHHOCTH 32 CBOE IIOBEIEHHE, CIIOCOOHOCTH aJanTHPOBATHCS K HSMOIMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIMH, BKJIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHUIO IEIU U YCIEeXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMCHHUE JICHCTBOBATh, HCXOJISl U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYTHX,
YYUTHIBATh €r0 TPU OCYIIECTBICHUM KOMMYHHKAIIMH, CIIOCOOHOCTh K COYYBCTBUIO H
COIIEPEKMBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSIBIISITh MHTEPEC U Pa3pemiaTh KOHMIUKTHI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare usydenus MHQOPMATHKH Ha YPOBHE CpEIHEro OOIIEro oOpa3oBaHUS Y
obOyuvaromerocs OyayT copMUpOBaHBI MeETalpeAMETHBIE PE3YJbTAaThl, OTPAKCHHBIE B
VHHUBEPCATbHBIX YUEOHBIX NEHCTBHUSIX, a UMEHHO — IMO3HaBaTelbHbIE YHUBEpCAIIbHbIE yueOHbIE
NEHCTBUS, KOMMYHHMKATHBHBIE  YHUBEpPCAJIbHbIE  y4eOHBIE  JCWUCTBUS,  PETYJISTHBHBIC
YHUBCPCAJIbHLBIC yqe6HBIC HeﬁCTBHﬂ, COBMECTHAs ACATCIBHOCTD.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYeCKHE 1eCTBUSA:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS CPaBHEHUS, KacCUPUKALIUN
1 0000IIEeHMS;

OTIPENIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUN UX TIOCTHKECHUS;

BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHA B paCCMAaTPUBACMBIX SABJICHUAX

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIHM3a UMEIOIINXCS MaTepUAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;



BHOCHTH KOPPEKTHUBBI B JEATCIIBHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OLICHUBATb PUCKU HOCHeﬂCTBHﬁ JACATCIIbHOCTH,

KOOPJAMHUPOBAaTh M BBIIOJHATH pabdOTy B YCIOBUAX PpEAIBbHOr0, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOT'O B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIIJICHUE ITPU PEIICHUH KU3HECHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJICTh HABBIKAMH y4€OHO-UCCIICIOBATEILCKON U MPOCKTHOW JESITeIbHOCTH, HaBBIKAMU
paspereHust mpooJeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY ITOMCKY METOJIOB
peIICHUs TPAKTUIECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

OCYHWICCTBJIATL PA3JIMYHBIC BHUAbI ACATCIIBHOCTU II0 IMOJYYCHHIO HOBOI'O 3HAHUA, CIr0
HHTCpIIpCTAllNU, Hp606pa3OBaHI/IIO U IMPUMCHCHHUIO B PA3JIMYHBIX y‘{e6HBIX CUTyalludx, B TOM
YHUCJIC TIPH CO3JaHUH YICOHBIX M COIUAIBHBIX TPOCKTOB;

(GbopMUPOBATh HAYYHBIA THIT MBIIIJICHUS, BJIaJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMHU
INOHATUAMHU U MECTOJaMHU,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTEIIBHON NEATEIHHOCTH U
YKU3HCHHBIX CUTYaIUsX;

BBISIBIISITh IPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJlM3UpPOBATh 3ajady, BBIJBUTATh
THUIIOTE3Y eé peliCHus, HaXOAWUTb AapPryMCHTBI JIsI JOKa3aTCIbCTBA CBOUX yTBep)KI[eHPIfI,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh IMOJNYYCHHBIE B XOJC PCIICHHUS 33aJadd pPe3yJbTaThl, KPUTHYCCKU
OILICHUBATh UX JJOCTOBEPHOCTbH, TPOrHO3UPOBATh N3MECHEHHE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

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

yMETh TICPEHOCUTh 3HAHMUSA B  TIO3HABATEIBHYKD M  MPAKTHYECKYI0  00JacTh
KU3HEACATCIIBHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTAaTh HOBBIC WJEH, MpEAjiaraTb OPUTHHAIBHBIE MOIXOABl U pEUICHHS, CTaBUTh
poOJIeMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHBIE PEIICHUS.

3) padora ¢ unopmanmeii:

BJIAJACTH HaBbIKaMW  TTOJYUCHUA I/IH(l)OpMaHI/II/I N3 HWCTOYHUKOB pa3HbIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISTh TOWCK, AaHalW3, CUCTEeMATHU3AlMI0 ¢ HHTEPIpETAIHIo
uH(pOpPMAIIUU PA3IUYHBIX BUIOB U (JOPM MPEIACTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX hopMaTax ¢ yu€TOM Ha3HAuY€HUs WH(OPMALIUY U LEIEeBON
ayJIMTOpPUH, BBIOMpPAs ONTUMAIIbHYIO (OpPMY MPEICTABICHUS U BU3yaIu3aluu;

OIICHUBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh WH(pOpPMAIUU, €€ COOTBETCTBUE MPABOBBIM U
MOpaTbHO-ITHUYECKUM HOpMaM;

HCIIOJIB30BAaTh CpPEACTBa I/IH(l)OpMaHI/IOHHI)IX N KOMMYHHUKAIIMOHHBIX TEXHOJIOTUA B
PECHICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H OPraHU3allMOHHBIX 3aJad C CO6J'IIOI[€HI/IGM
TpeOOBaHUI IPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MacHOCTH;

BJIQ/IETh HABbIKAMHU pACMO3HABaHUS U 3alIUTHl HHPOpMAIMH, HHOOPMALMOHHON
0€30MacHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBbIE YHHMBepCcAIbHbIe yueOHbIe AeiicTBUSA



1) oOuienune:

OCYIIECTBIISITh KOMMYHUKAITMH BO BCeX cpepax KU3HU;

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, PACIO3HABATh MPEINOCHUIKY KOHPIUKTHBIX CUTYAllUH U CMSATYaTh KOH(IUKTHI;

BJIQJIETh PA3IMUHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOJICHCTBUS, apryMEHTUPOBAHHO BECTU
JTUAJIOT, YMETh CMSTYaTh KOH(QIMKTHBIC CUTYAIUH;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUs C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) coBMeCcTHAs1 1eATeIbHOCTD:

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUIYAILHON paOOTHI,

BBHIOMPATh TEMATUKy MU METOJbl COBMECTHBIX JNEHCTBUM C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

NPUHUMATh LEIU COBMECTHOM JESITENbHOCTH, OPraHM30BBIBATH M KOOPAUHUPOBATH
JICUCTBUS IO HX JOCTHKECHHUIO: COCTAaBIIATH IUIAH JACHCTBHH, pacCHpelesiTh POJU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3ynbTat
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEH C IMO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUITUATUBHBIM.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

1) camoopranu3anus:

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHBIE 3aJayll B OOpa30BATEIHHOW JESITEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAH peleHHs NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCThH 3a PEILICHHE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

C1oco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIMK B Pa3HBIX 00JaCTsIX
3HAHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCUU KaK OCO3HAHUS COBEpIIAEMBIX NeHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATH MPUEMBI pedIIeKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpAa BEPHOTO PEIICHMUS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHHUMATh PELIEHUS 0 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI M apIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIBTATOB JEATEIBHOCTH.

3) npuHATHA ce0s U APYyrux:

NPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;



MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
MpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OIIHUOKY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

B mpouecce wusydenus kypca wuHpOpMaTHKH yriyOnéHHoro ypoBHa 6 10 knacce
oOyyaromuMucs OyyT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3yJIbTaThl:

BJIAJICHUE IPEICTABICHUSAMU O POJIM HMH(OpPMAnuM M CBA3AHHBIX C HEH IPOLIECCOB B
OpUpojie, TEXHUKE U OOIIecTBE, MOHATUAMHU «HH(POpPMAIULY, «HH()OPMAIMOHHBIA MPOLIECCY,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHUCTEMHBIH 3(PeKT», «MH(POPMAIMOHHAS CHUCTEMay,
«CUCTEMA YIIPABICHU;

BJIAJICHUE METOJaMHU IOoMcKa HHpopMauuu B ceTu VIHTepHET, yMeHue KpUTHUYECKH
OLICHUBATh HH(OPMALIKIO, TOJYyYEHHYIO U3 ceTu VHTepHeT;

YMEHHE XapaKTepH30BaTh OOJBIIME IaHHBIC, MPUBOJIUTH IMPHUMEPHl HCTOYHHUKOB HX
IOJYy4YEeHUsT U HAIPaBJICHMs MCIIOJIb30BaHMs, YMEHHE KJIacCU(PUUUPOBATh OCHOBHBIE 3a7aul
aHaiu3a JaHHBIX (IIPOrHO3UMpPOBAHME, KJIacCHU(PUKalMA, KJIACTepU3alMs, aHaIU3 OTKJIOHEHUH),
MIOHMMATh IOCJIEJIOBATEIbHOCTh PEILEHUS 3aJa4 aHaliu3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX,
OUYNCTKA M OIICHKa KAdecTBa JaHHBIX, BBHIOOP W/WJIM IMOCTPOSHHE MOJEIH, MpeoOpa3zoBaHUE
JAHHBIX, BU3yaJlU3allis JaHHBIX, UHTEpPIpeTalus pe3yIbTaToB;

[OHUMaHHE OCHOBHBIX IPHUHLUIIOB YCTPOHCTBA U (DYHKIMOHHPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIMH pa3BUTHS  KOMIIBIOTEPHBIX
TEXHOJIOTHI;

BJIaJICHUE HaBbIKaMM pabOThl C ONEPAllMOHHBIMM CHCTEMAaMH, OCHOBHBIMHM BHUJAaMHU
IPOTrpaMMHOTr0 oOecrieueH s Ui pelieHus ydeOHbIX 3a/1a4 110 BIOpaHHOH crielaan3aui;

HaJIMYue TPEJCTABIECHUN O KOMIIBIOTEPHBIX CETSIX M UX POJU B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHIMIIAX OPraHU3alUd U (YHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeill, 00 00Imux
NPUHIUNAX pa3pabOTKU U QYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIA;

NOHUMaHHEe yrpo3 UHPOPMALMOHHON 0€30MacHOCTH, UCIOIb30BAHNE METOJIOB U CPEJCTB
IPOTUBOACUCTBUS ATHUM Yyrpo3aM, COONIOAeHHE Mep Oe30MacHOCTH, MpPelOoTBpaLatOIINX
HE3aKOHHOE PACIPOCTPAHEHUE TMEPCOHAIBHBIX JaHHBIX, COONIOJCHHE TPEOOBAHHMMN TEXHUKHU
0€30I1aCHOCTH M TUTHEHBI NPU paboTe ¢ KOMIbIOTEpAaMH U APYTMMHU KOMIIOHEHTaMH IIM(poBOro
OKpY’)KEHHsI, MOHMMaHHE IPABOBBIX OCHOB HCIOJIb30BAHUS KOMIIBIOTEPHBIX HporpaMM, 0a3
JAHHBIX ¥ paboThl B ceTH HTEpHET;

NOHMMaHWE OCHOBHBIX TPUHIIMIIOB JUCKPETHU3AalMU DPA3IUYHBIX BUAOB WH(POpPMAINH,
YMEHHUE OIpeNeNaTh HH(POPMAIMOHHBI 00BbEM TEKCTOBBIX, I'pa)MUEeCKUX M 3BYKOBBIX JaHHBIX
IpY 3a/laHHBIX MapaMeTpax JUCKPETH3allH, YMEHHUE ONPEAesaTh CPEAHIOI CKOPOCTh MepeJadn
JAaHHBIX, OLIEHUBATh U3MEHEHUE BPEMEHH Iepeiaull Py W3MEHEHUH WH(OPMaIlMOHHOIO 00bEMa
JTAHHBIX ¥ XapaKTEePUCTHK KaHaJla CBS3H,

yYMEHHUE HCIOJIb30BaTh MPU PEUICHWH 3ajady CBOWCTBA TMO3MLIMOHHOM 3aluch 4YHCell,
QITOPUTMA MOCTPOCHMS 3alMCH YHUCIa B MO3UIIMOHHON CHCTEME CUYHUCIEHHUS C 33JaHHBIM
OCHOBaHHUEM U MOCTPOCHHUS YUCIIA 110 CTPOKE, COAEpIKAIlEel 3alKcCh 3TOr0 Yncia B MO3UIIMOHHON
CHUCTEME CUMCIIEHUS C 3aJJaHHBIM OCHOBAaHUEM, YMEHHE BBHIIOJIHATH apu(METHUECKHE ONepaluu
B MIO3MLIMOHHBIX CUCTEMAaX CUUCIICHHUS,;

yYMEHHUE BBIIOJIHATh MNpPeoOpa3oBaHUS JIOTHUECKUX BBIPAKEHUI, HCMONb3YysS 3aKOHbI
anreOpbl  JIOTUKH, YMEHHE CTPOMUTHh JIOTUYECKOE BBIPAKEHHWE B JUIBIOHKTUBHOM U



KOHBIOHKTHBHOW HOPMAJbHBIX (OpMax IO 3aJaHHOW TaOJUIle MCTHHHOCTH, HCCIIEI0BaTh
06HaCTB HCTUHHOCTU BBICKA3bIBAHUA, COACPIKAIICTO TMCPEMCHHLBIC, PCIIATh HCCIIOXKHBIC
JIOTHYECKUE YPABHEHHS U CUCTEMbI YPaBHCHUI;

NOHUMaHHe O0a30BBIX AITOPUTMOB OOPAOOTKH YHCIOBOH W TEKCTOBOH WH(oOpManuu
(3amuch YKcesa B TMO3UIMOHHOM CHCTEME CUHUCICHHS, HAXOXICHHE BCEX IMPOCTBIX YHUCET B
3aJIaHHOM JIMara3oHe, 00paboTKa MHOTOPA3PSIIHBIX MEbIX YUCEIl, aHAIU3 CUMBOJIBHBIX CTPOK U
JIpYIHUX), aIrOPUTMOB IOMCKA U COPTHUPOBKH, YMEHHE ONPEIENATH CIOKHOCTh HM3Y4aeMbIX B
Kypce 0a30BbIX aJiropuTMOB (CyMMHpPOBAHHE 3JEMEHTOB MAaCCHBa, COPTHPOBKA MAacCHBa,
nepeOOPHbBIC ATOPUTMBI, TBOUYHBIA MMOMCK) W MPUBOIUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOI CIIOKHOCTH JIJIsl PELICHUS OTHOM 3a/1a4u;

BJIaJICHHE YHUBEPCAIBHBIM S3bIKOM IPOTrpaMMHUpPOBaHMs BbICOKOro ypoBHs (Python, Java,
C++, C#), npexacraBieHHsIMH O 0a30BBIX THUIAX JAHHBIX M CTPYKTypax JaHHbBIX, YMEHHUE
UCIIOJIb30BATh OCHOBHBIC YIPABISIOIINE KOHCTPYKIIMH, YMEHHE OCYIICCTBIIATh aHAJIM3
IPEJIOKEHHOW MpPOrpamMMbl: ONpPENENSTh pPE3yabTaThl pabOThl MpPOrpamMMbl IPU 3aJaHHBIX
HCXOJHBIX HOAaHHBIX, OINPCACIIATb, IMPU KAaKUX HWCXOAHBIX JAHHBIX BO3MOXHO IIOJYYCHHUC
yKa3aHHBIX pPEe3yJbTAaTOB, BBIABJIATH JAHHBIC, KOTOPbIC MOTYT MPHBECTH K OmIKMOKe B pabore
IpOrpaMMmebl, (POPMYITUPOBATH MPEIIOKEHHS TI0 YITYUIICHHIO TPOrPAMMHOTO KOJIa;

YMCHHUEC CO3aBaThb CTPYKTYPUPOBAHHBIC TCKCTOBBLIC AOKYMCHTBHBI U ACMOHCTPAllMOHHBLIC
MaTepuaibl C HCIOIb30BAHHEM BO3MOXHOCTEM COBPEMEHHBIX IIPOTPAMMHBIX CpEACTB U
00JIaYHBIX CEPBUCOB,;

yYMEHHE HCIIOJIb30BaTh IEKTPOHHbIC TAOJMIIbI s aHAN3a, IPEICTABICHUS 1 00pabOTKH
JAHHBIX (BKJIOYAs BBIYMCICHHE CYMMBI, CpPEIHET0 apu(pMETHYeCKOro, HAMOOJBIIET0 W
HAMMEHBIIETO 3HAUCHHIA, PEIICHHE YPaBHEHHH, BHIOOP ONTHUMAIBHOTO PEMICHHS, 000D JTUHUU
TPEH/1a, PELICHUE 3a]1a4 POTHO3UPOBAHKS).

B mporecce wusydenus Kypca HHGOPMATHKH YriayOonéHHoro ypoBHs 6 I1 Knacce
00y4aromuMHUCs OyyT JOCTUTHYTHI CICAYIOIINE PEAMETHBIC PE3YIbTaThI:

yMEHHE CTPOUTh HEPABHOMEPHBIC KOJbI, JOMYCKAIOIIME OJHO3HAYHOE JCKOIUPOBAHHE
cooOmieHnii (peuKCHBIE KOJBI), WCIOJIb30BATh MPOCTCHUIINE KOJbI, KOTOPBHIC ITO3BOJISIOT
oOHapy)KUBaTh U MCIPABIIAThH OIIMOKHU MPH Tepeade JaHHBIX, CTPOUTH KO, 00SCIIeUMBAFOIINI
HAMMEHBIITYI0 BO3MOXHYIO CPEIHIOI JIIMHY COOOIIEHHsS MPH H3BECTHOM YacTOTE CHMBOJIOB,
MOSACHATH NTPHUHIHIIbI pa6OTBI IMPOCTHIX aJITOPUTMOB CXKAaTHUA JaHHBIX

YMEHHUE pelllaTh aJTOPUTMHYCCKUE 3a/lauyd, CBS3aHHBbIE C aHAIW30M rpadoB (3agauu
MOCTPOCHHS ONTUMAJILHOTO TYTH MEXAy BepIIMHAMH rpada, OmnpeieicHHus KOJINYeCcTBa
pPa3IUYHBIX MyTeH MeXAy BEpIIMHAMU OPHEHTHPOBAHHOIO AalMKJIWYEeCKOro rpada), ymeHue
HCIIOJIB30BaTh JACPCBbA TIIPpH aHAJIMW3C W IOCTPOCHHUHM KOAOB W IJid MNOPCACTABICHUA
apu(METHUECKUX BBIPAKCHUHN, TPU PEIICHUU 3aJa4 TOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTh
JIEPEBO WIPHI TI0 3aJlaHHOMY AalTOPUTMY, pa3padaTbiBaTh W OOOCHOBBIBATh BBIUTPBILIIHYIO
CTPATCTUuIO UI'PEI;

yMeHHE pa3pabaThIBaTh U PEATU30BLIBAThH B BUJE MPOrpamMM 0a30BbI€ AITOPUTMBI, YMEHHE
UCIIOJIB30BaTh B MPOTpaMMax JIaHHBIC PA3JIUYHBIX THIIOB C Y4ETOM OIpaHUYCHUI HA TUara3oH
UX BO3MOXHBIX 3HAYCHUH, MPUMEHATh MPH PEUICHUU 33734 CTPYKTYPbl JaHHBIX (CIHCKH,
CIIOBAapH, CTEKH, OYepelH, JCPEBbs), HCIOJb30BaTh 0A30BBIC OIEpPAIlMH CO CTPYKTypaMH
JaHHBIX, IPUMCHATh CTaHAAPTHBEIC U COOCTBEHHEIE nmoamporpaMmal U1 O6pa6OTKI/I YUCJIOBBIX
JAHHBIX ¥ CHUMBOJIBHBIX CTPOK, HCIOJb30BaTh MPHU pa3pabOTKe MporpaMM OUOIHOTEKH
MOJIPOTpaMM, 3HaTh (YHKIMOHAJIBHBIC BO3MOXKHOCTH HHCTPYMEHTAIBHBIX CPEICTB CPEJIbI



pa3paboOTKH, YMEHHE HCIIOJIb30BaTh CPEIICTBA OTJIAAKH MPOTPaMM B CpeJie MPOrpaMMHUPOBAHHUS,
YMEHHE JOKyMEHTHPOBATh MIPOTPAMMBI;

YMEHHUE CO371aBaTh BeO-CTPAHUIIBL;

BJIaJICHHEC OCHOBHBIMH CBEJICHUSAMH O 0a3axX JaHHBIX, UX CTPYKTYpPE, CPEACTBAX CO3/IaHUS
1 pabOThI C HUIMH, YMEHHE UCIIOJIb30BATh TAOJIMYHBIE (PEISIIMOHHBIE) 0a3bl JAaHHBIX (COCTABIIAThH
3arpockl B 0a3ax JaHHBIX, BBIMOIHATE COPTUPOBKY U MOUCK 3amuceil B 6a3e TaHHBIX, HATIOIHATh
pa3paboTaHHyro 0a3y TaHHBIX) U CIIPABOYHbIC CUCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHYECKUE MOJICIU JIJIsl aHAIHn3a OOBEKTOB U
nporeccoB:  (GOPMYJIHPOBATh IEdb MOJCIUPOBAHMS, BBINIOJIHITh aHAIHW3 PE3YJIbTaTOB,
NOJYYCHHBIX B XOJI€ MOJECIMPOBAHUS, OLEHHBATH COOTBETCTBUE MOJEIH MOJACIHPYEMOMY
00BEKTY HITH TPOLIECCY, MPEICTABIISATH PE3yJIbTaThl MOACIHPOBAHUS B HATJISATHOM BUJIE;

YMEHHUE OpPraHW30BBIBATh JIMYHOE HH()OPMAIIMOHHOE MPOCTPAHCTBO C HCIOJIH30BAHUEM
Pa3IMYHBIX CPEICTB IU(PPOBBIX TEXHOJIOTHH, TOHUMAHHE BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB
rOCYJapCTBEHHBIX YCIYT, UPPOBBIX 00pa30BaTEIBHBIX CEPBUCOB;

NOHMMaHHE OCHOBHBIX MPHUHIUIIOB Pa0OTHI, BOSMOXHOCTEH U OTPaHUYCHUS] TIPUMEHEHUS
TEXHOJIOTUI UCKYCCTBEHHOT'O MHTEIUICKTAa B PA3JIMYHBIX O0JACTSAX, HAIMYUE MPEICTABICHUH O
Kpyre peliaeMbiX 3a7ad MallMHHOTO oOyueHHs (pacro3HaBaHMs, KiaccuDUKAUU U
NPOTHO3UPOBAHMSA) HATMYUE TPEICTABICHUI 00 NCIIOIB30BAaHUN MHPOPMALIMOHHBIX TEXHOJIOTHMA
B Pa3NIUYHBIX MPO(ECCHOHANBHBIX cepax.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBare/IbHbIE
padoThI padoThI
pecypcsbl
Pazgea 1. lndpoBasi rpaMOTHOCTD
11 Kommnsrorep - yHuBepcaiapbHOE YCTPOUCTBO 5 Bbu6moreka [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bubnuoreka [{OK
12 oornanmoe ofecmedeme 6 https://m.edsoo.ru/7f41646e
: MMH NeYCHU
porp bubnunoreka LIOK
https://m.edsoo.ru/7f41646e
1.3 KomnerotepHsie cetu 5 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41646e
bubmmoteka IIOK
1.4 )41 0 7 2
HOPMALHOKHAS OE30MACHOCTS https://m.edsoo.ru/7f41646e
Hroro no paszneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATUKH
[TpencraBienne nHGpOpMaIUK B bubmuoteka [IOK
2.1 19 2
KOMITBIOTEpE https://m.edsoo.ru/7f41646e
but6mmorexa [IOK
2.2 14 1
OCHOBI &IreOpbI JOTHiH https://m.edsoo.ru/7f41646e
but6mmorekxa [IOK
2. K 7 1
3 OMIIBIOTEPHas apipMeTHica https://m.edsoo.ru/7f41646e
Hroro no pazneny 40
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Pa3nes 3. AropuT™Mbl M1 IpOrpaMMHpOBaHue

bu6nmoreka [IOK
1 B 1 .
3 BEICITHE B HpOTpaMMupoBarie 0 05 https://m.edsoo.ru/7f41646e
bub6nmoreka [IOK
3.2 BcnomorarenbHbIe anropuTMBI 8 2 https://m.edsoo.ru/7f41646e
bubnunoreka LIOK
: q
33 HICTICHHBIE METOAH! > 3 https://m.edsoo.ru/7f41646e
3.4 ANTOopuUTMBI 00paObOTKH CHMBOJIBHBIX 5 1 bubnnoreka [JOK
' JTaHHBIX https://m.edsoo.ru/7f41646e
bubnuoreka [IOK
3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5 https://m.edsoo.ru/7f41646e
Hroro no pazneny 44
Pa3nen 4. Un¢opmaumoHHbIe TEXHOJIOTUH
bubnuoreka [IOK
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 25 https://m.edsoo.ru/7f41646e
bu6nmorexa [IOK
42 AHAIM3 JAHAEX 8 3 https://m.edsoo.ru/7f41646e
bubmmoreka IIOK
Hroro 1o pasnemy 14 https://m.eds00.ru/7f41646e
s R 14 bubnuoreka [IOK
OBTOpeHe. https://m.edsoo.ru/7f41646e
OBIIEE KOJIMYECTBO YACOB I10 136 915

[TPOT'PAMME
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undgposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. Teoperuueckue 0CHOBBI HH(POPMATHKH
11 WNndopmanus n napopmarioHHse 10 95 Bbu6moreka [JOK
' IPOIIECCHI ' https://m.edsoo.ru/7f41646e
bubnuoreka [IOK
12 Moneniposarine 8 2 https://m.edsoo.ru/7f41646e
Hroro mo pazueny 18
Pa3zgen 2. AnropuT™MbI U NIPOrpaMMHUPOBAHUE
2.1 DJIEMEHTHI TEOPUHU AJTOPUTMOB 6 1 brbmmorexa LIOK
' P P https://m.edsoo.ru/7f41646e
bu6nmorexa LIOK
2.2 A 28 10
HFOPHIMEL H CIPYKTYPHL JAHHR https://m.edsoo.ru/7f41646e
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO bubmuorexa [IOK
2.3 16 4.5
POrpaMMHPOBAHHS https://m.edsoo.ru/7f41646e
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUHN
31 KomMmnbprotepHo-MaTeMaTHueCKOE 8 2 bubnuoreka [IOK
' MOJICTTUPOBAHUE https://m.edsoo0.ru/7f41646e
bubnunorexa LIOK
3.2 b 10 4
A3b1 AGHHBIX https://m.edsoo.ru/7f41646e
3.3 Be6-caiitb 14 4 bubnuotexa [JOK
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3.4 KomnbrotepHas rpadpuka 8 3.5 ﬁgg:;ﬁ?;igg—ljﬂ £416466
33 SD-mozemposaiie 8 3 ﬁﬁ::ﬁiﬁic.)rﬁ/?fme%e
Hroro mo pazueny 48
Mosropere 20 bubnunoreka LIOK
https://m.edsoo.ru/7f41646e
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOT'PAMME



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

ITPOBEPAEMBIE HA EI'D 11O HHOOPMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Koxa
NpoBePsSIeMOro
TpeOOBaHUS

1.

11

1.2

1.3

14

IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM pe3y/ibTaTam
OCBOEHHS OCHOBHOIi 00pa30oBaTe/IbHON NPOrpaMMbl CpeIHEro
o0mmero odpasoBanus

3namw (nonumams)

[TonnmaHnure OCHOBHBIX MPUHIIUIIOB YCTPOMCTBA U (YHKIIMOHUPOBAHUS
COBPEMEHHBIX  CTAllMOHAPHBIX U  MOOWIBHBIX  KOMIIBIOTEPOB;
TEHJEHIMA  Pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTMM;  BJIaJICHUE
HaBbBIKAMH PalbOThl C ONEPALMOHHBIMU CHUCTEMaMHU U OCHOBHBIMU
BUJIAMU ITPOTPaMMHOT0 OOeCTieueHus Uil pelieHus y4eOHbIX 3a/1a4 Mo

BBIOPAHHOMW CIICIIHAIA3AIIIT

Hanuuwne HpeI[CTaBJ'IeHI/Iﬁ 0 0a30BBIX INpUHIOUIIAX OpraHu3alvuid U

(yHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CEeTei

IToHrMaHMe OCHOBHBIX NMPUHLHUIIOB AUCKPETU3ALUHU PA3INYHbIX BHJIOB
uHpOpMaIu

[Tonnmanue 0a30BbIX aIrOpUTMOB OOPaOOTKM YHMCIOBOW U TEKCTOBOM
uHbopManuy (3aMMCh YKHCET B TO3WIUOHHOW CHCTEME CUHCIICHUS,
JEeTUMOCTh LEJbIX YHUCEN; HaXO0XKJIEHHE BCEX IPOCTBIX YHUCENl B
3aJJaHHOM JMara3oHe; o0paboTka MHOTOPa3psAHBIX LENbIX YHCET;
aHAJIU3 CHMBOJIBHBIX CTPOK M JIPYyrHX), QITOPUTMOB TIOHCKA H

COPTUPOBKH

1.5

3Hanue (1)YHKIII/IOHaJ'II)HBIC BO3MOXHOCTHU MHCTPYMCHTAJIBHBIX CPCACTB

cpenbl pa3paboTKu

1.6

Brnanenue oCHOBHBIMH CBEACHHSIMU O 0a3ax NaHHBIX, UX CTPYKTYpE,

CpeaCTBax co37aHus U pabOThl C HUMU

1.7

1.8

[lonnManue  BO3MOXKHOCTEM M OIPAaHWYEHUHM  TEXHOJIOTHMM
UCKYCCTBEHHOTO HHTEJUIEKTa B pPAa3JIMYHbIX 00JacTAX; HaIudue
NpeJCTaBICHUH 00 HMCIOJIb30BaHMHM MH(DOPMAIIMOHHBIX TEXHOJIOTHH B

pa3nuyYHbIX MpodeccnoHanbHbIX chepax

BJ'Ia,Z[CHI/IC TCOPCTUYUCCKHUM allllapaToOM, IMO3BOJAIOIMIUM OCYHICCTBIIATDH
MNpEACTABJICHUE 3aJaHHOTO HATypaJbHOI'0 4YHCJIa B Pa3JIndHBIX
CUCTEMAX CYHCICHHA, BBIIIOJHATH npeo6pa303aHHs{ JJOTHYCCKUX
BBIpa)KeHPIfI, HCIIOJIB3YSA 3aKOHBI anre6pm JIOTUKH, OHNpCACIATh

KpaTyaiiuii myTh BO B3BELICHHOM Tpade 1 KOJTUYECTBO IMyTeH MeX1y




BEpLIMHAMU OPHUEHTUPOBAHHOT'O AlIMKINYECKOro rpaga

Ymems

2.1

YMeHHe HCHoJb30BaTh KOMITBIOTEPHO-MAaTEMAaTUUECKHE MOJETU JUIs
aHaiM3a  OOBEKTOB W MpoueccoB:  (opMynupoBaTh  IIeJib
MOJIETIUPOBAHUS, BBIMOJIHATh aHAIW3 Pe3yJIbTaTOB, IOJYyYEHHBIX B
XO0/I€  MOJICJIMPOBAHMS;  OIEHUBATH  QJ€KBAaTHOCTh  MOJENH
MOJICIIUPYEMOMY OOBEKTY WJIHM TMPOLECCY; MPEACTABIATh PE3YJIbTaThl

MOACIIMPOBAHUS B HAITIITHOM BU/JIC

2.2

2.3

2.4

2.5

2.6

2.7

YMenue kiaccupUIMPOBATH OCHOBHBIC 33Ja4d aHAIW3a JaHHBIX
(mporHo3upoBaHue,  Kiaccuukanus, — KIacTepu3alusd,  aHaIu3
OTKJIOHEHHI); TMOHMMAaTh IOCJIEOBATEILHOCTh PpEHICHHUs 3ajad
aHalM3a JaHHBIX: COOp NEPBUYHBIX JAHHBIX, OYMCTKA W OIIEHKA
KauyecTBa  JIaHHBIX, BBIOOP U  (WJIM) TOCTPOCHHE  MOJIEIH,
npeoOpa3oBaHue JaHHBIX, BU3YyalU3allUs JaHHBIX, WHTEPIPETALUS

PE3YyJIbTaTOB

YMenue  omnpenensaTh  HUHPOPMAIMOHHBIE  O00BEM  TEKCTOBBIX,
rpa@UyYecKuX ¥ 3BYKOBBIX JAHHBIX MpPU 3aJaHHBIX [apaMeTpax
JUCKpETU3allMi. YMEHHUE ONpPENeNsITh CPEJHIOI CKOPOCTbh Nepeaadyu
JAHHBIX, OLIEHMBATh M3MEHEHHE BPEMEHU Iepeaud IpU U3MEHEHHU

HH(bOpMaI_II/IOHHOl"O 00BEMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

YMeHue CTPOUTHb KO, O6€CH€‘II/IBaIOH_II/II‘;I HAaMMCHBIIYIO BO3MOKHYHO

CPEIHIO0 UTHHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

YMeHHe HCHoNb30BaTh NPHU PELICHUU 33Jad CBOWCTBA MO3ULIMOHHOM
3alUCH YUCEN, aJITOPUTMBI TOCTPOEHUS 3aMMCH YHUCIIA B TTO3ULIUOHHOU
CUCTEME CUMCJICHUS C 3aJIaHHBIM OCHOBAHUEM M MOCTPOCHUS YHCIIa 110
CTpOKE, COJEprKalllell 3amuch 3TOr0 YUCJa B MO3UIMOHHON cCUCTEMe
CUMCIIEHHSI C  3aJlaHHbIM  OCHOBAaHHMEM; YMEHHE  BBINOJHATH

apI/I(l)MeTI/ILICCKI/Ie OIepanru B MO3UITUOHHBIX CUCTEMAX CHUCIICHUSA

YMeHue CTpOUTH JIOTMYECKOE BBIPAXKEHUE B JU3BIOHKTUBHON H
KOHBIOHKTUBHOM HOpMalbHBIX (opMax MO 3aJaHHOM TalnuIe
UCTUHHOCTH; MCCIEN0BaTh O00JIaCTh HMCTUHHOCTH BbICKa3bIBaHUS,
COJIEpKAIIETO  MEPEMEHHBIC; pPELIaTh  HECIOXKHBIE  JIOTHYECKHE

ypaBHEHHUS

YMeHue pemarb alropuTMHYECKHE 3a7add, CBSI3aHHBIE C aHAIU30M
rpadoB (3a1a4M MOCTPOEHUS] ONTUMAIBHOTO MyTH MEXAY BepIIMHAMHU
rpada, omnpeneneHHUs KOJIMYECTBA  PA3NIMYHBIX IMyTeH  MEXIy

BEpIIMHAMU OPUEHTUPOBAHHOTO ALUKINYECKOTro rpada)



2.8

YMeHue UCnoJib30BaTh J€PEBb MPHU aHAIN3€ U MOCTPOCHUU KOJIOB U
JUIS TIPEeJICTaBICHUs] apU(PMETHUYECKUX BBIPAKECHUN, MPU pPEUICHUH
3alad TOMCKAa U COPTUPOBKH; YMEHHE CTPOHUTH JEPEBO HWIPHI IO
3alaHHOMY  QJITOPUTMY;  pa3pabarbiBaTh ¥ OOOCHOBBLIBATH

BBIUIPBILIHYIO CTPATETUIO UIPBI

2.9

2.10

211

2.12

YMeHHe aHaJM3UPOBaTh QJITOPUTMBI C HCIIOJIb30BAaHUEM TaOJIuUI]
TPAaCCUPOBKHM;  OIpeNeNATh 0€3  MCHOJb30BaHUS  KOMIIBIOTEPA
pe3yabTaThl BBIIOJHEHHUS HECIOXKHBIX IPOrpaMM, BKJIHOYAIOLIMX
LUKJIbl, BETBJIEHHS M IOANPOrpaMMbI, MPU 3aJAHHBIX HCXOIHBIX

JaHHBIX

YMeHue OomnpeaensaTh CIOKHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB  (CyMMHUpPOBaHUE JJIEMEHTOB MaccHBa, COPTHPOBKA
MaccuBa, MepeOOpHbIE aITOPUTMBbI, ABOUYHBIA MOUCK) U HPUBOIUTH
MPUMEPHl HECKOJIbKMX aJITOPUTMOB PAa3HOU CIIOKHOCTH Ui PELICHHS

OJHOM 3aJ1auu

Bnanenue yHUBEpCalIbHBIM SI3BIKOM IPOTPAMMHPOBAHUS BBICOKOTO
ypoBusi (IlTackamb, Python, Java, C++, C#), mpencraBiIcHHSIMH O
0a30BbIX THUMAX JAHHBIX U CTPYKTYpPax JaHHBIX; YMEHHE HCIIOJIb30BATh
OCHOBHBIC  YIPABJISIONINE KOHCTPYKIIMH, YMEHHE OCYIICCTBIIATh
aHaJIN3 MPEUIOKEHHON TPOTPaMMBbI: ONPEICIISTh PE3yJIbTaThl PAOOTHI
HpOFpaMMBI HpI/I 3aJaHHbIX HCXOIHBIX JaHHBIX, OHpGI[GJ'ISITI), HpI/I
KaKux NCXOJIHBIX JAaHHBIX BO3MOXXHO HOJ'IyLICHI/Ie YKaSaHHI)IX
PE3yNbTATOB; BBIABIATH JaHHBIE, KOTOPHIE MOTYT MPUBECTH K OIIHUOKE
B paboTe mporpaMmsl; GOPMYITHPOBATH MPEATOKEHUS IO YIYUYIICHUIO

MIPOrpaMMHOT0 Ko0Jia

YMeHue peanu3oBbIBaTh Ha BBIOpAaHHOM Ui M3Y4YEHUS S3BIKE
nporpaMMupoBanust Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) TumoBble  aNrOpUTMbI  OOpaOOTKM  YHCEN,  YHUCIOBBIX
MIOCJIEZIOBATEIBHOCTE M MAacCHBOB: IIPEACTABICHUE 4YHCIA B BUJIC
Ha0opa TPOCTHIX COMHOXHUTEJEH; HaX0XKICHHE MaKCHMaJIbHOU
(MMHMMaNBHOW) M(PBI HATYPATIBLHOTO YKCIIA, 3aIMCAHHOTO B CUCTEME
CUMCJIEHMS C OCHOBaHMEM, He npeBblmaromiuM 10; BblUKCICHHE
00OOIIEHHBIX XapaKTEPUCTUK HIIEMEHTOB MAacCHBa WM YHCIIOBOM
MOCJIeI0BATENHHOCTH (cymMMBl, MIPOU3BEICHUS CpeIHero
apu(pMeTHuyecKoro, MUHUMAJIBHOTO M MAaKCHMaJbHOIO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOUIMX 33JaHHOMY YCJIOBHIO);
COPTHUPOBKY JJIEMEHTOB MAacCHBa; yMEHHME HCIOJIb30BaTh B

nmporpaMmmax AaHHBIC Pa3JINYHBIX THIIOB C y‘-IéTOM OFpaHI/I‘—IeHI/Iﬁ Ha




JUANa3oH UX BO3MOKHBIX 3HAYEHUH, IPUMEHSThH MPU PEIICHUH 3a7a4
CTPYKTYpbl TaHHBIX (CIUCKH, CIIOBApH, CTEKH, OYEpEAH, ACPEBbs);
NPUMEHSTh CTaHJApTHbIE U COOCTBEHHBIE MOIIPOrpaMMBbl IS
00pabOTKM YHMCIIOBBIX JAHHBIX U CHMBOJBHBIX CTPOK; HCIIOJIb30BaTh
npu pa3zpaboTke mporpamMM OHMOIMOTEKH MOANPOTpaMM; YMEHHUE
HCII0JIb30BaTh CpencTBa  OTJIAJKH porpamMmm B cpene

IPOrpaMMHUPOBAHHUS

VMeHune HCIIOJIB30BaTh OJICKTPOHHBIC Ta6J'II/II_[I>I JJIA  aHaJIk3a,

IpeaACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ’IIOLIaH BI)I60p OIITUMAJIBHOI'O

2.13 pelieHys, noAOOp JIMHUM TPEHA, PELIEHHE 3aa4 IPOrHO3MPOBAHUS);
YMEHHE HCIIOJIb30BaTh TaOJIMYHBIE (PENIAIMOHHBIE) 0a3sbl NaHHBIX H
CIIPABOYHBIE CUCTEMEI
VMeHHEe OpPraHu30BBIBATH JTMYHOE WH(POPMAIMOHHOE MIPOCTPAHCTBO C
214 UCIIONB30BAHUEM  PA3IMYHBIX  CPEACTB LU(MPOBBIX TEXHOIOTHI;

MOHUMaHHE BO3MOXXHOCTEH HHM(POBBIX CEPBUCOB TOCYAapPCTBEHHBIX

ycIyT, TU(POBBIX 00pa30BaTEIBHBIX CEPBHCOB

HEPEYEHbB 2JIEMEHTOB COAEP/KAHMUSA, TIPOBEPAEMBIX HA EI'I 110

NH®OPMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 [udposast [paMOTHOCTH
OCHOBHBIE TEHJIEHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTUH.

11 [TapannenpHble BbIYMCIEHUS. MHOTOIIPOLIECCOPHBIE CUCTEMBI.
PacnpenenéHHble BEIUMCINTENBHBIE CUCTEMBI M 00paboTKa OOJBIINX JaHHBIX
[IpyHIMIIBI IOCTPOEHNUS U alNapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.

12 CereBble mporokosibl. Cerb WHTepHer. Apnpecauuss B cetu HHTepHer.

' [Tpotokomnsr creka TCP/IP. Cucrema nomenHwsix umeéH. Paznenenue IP-cetn
Ha TOJCETH C MOMOULIBIO MACOK IOACETEN
@aitnosas cucrema. [Touck B ¢aitnoBoil cucteme. IlpuHIKIIBI pa3menieHus U

1.3 MMEHOBaHMs (ailyioB B 0oJNroBpeMeHHON mamsaTu. 111abmoHbl ans onucaHus
rpymni ¢aiinos

14 CkopocTh mepenauyd JAaHHBIX. 3aBUCHMOCTb BpPEMEHM IEpeladd  OT

' nH(OPMAaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U
udppoBanne naHHbIX. CHMMETPUYHbIE M HECUMMETPUYHBIE IUQPHI.

1.5 Mudper npocroit 3amensl. ugp Llesaps. ludp Buxenepa. Anroputm
mudpoBanus RSA




1.6

2.1

Kopnpl, nmo3Bossitone 0OHapyKUBaTh M MCIPABIATH OMIMOKH, BOSHUKAIOIINE
npu nepenade  JgaHHbIX. Paccrosnme  Xommunra.  Koguposanue ¢

noBToperreM o6utoB. Koasr XammuHTa
Teopernueckne oCHOBBI HHGOPMATHKH

JlBouyHoe KoaupoBaHUe. PaBHOMEpHblE U  HEpPaBHOMEPHBIE  KOJBbI.
JlekoaupoBaHue COOOIEHHUH, 3aMMCaHHBIX C TOMOIIbIO HEPABHOMEPHBIX
KoJ0B. YcioBue @Pano. IlocTtpoeHne OJHO3HAYHO INEKOAUPYEMBIX KOIOB C

MTOMOIIIBIO JepeBa

2.2

2.3

Teopernueckue MmoaxoJpl K OIEHKE KoymdecTBa WH(popMmanuu. EnuHuis!
M3MepeHusl KoiaudecTBa HHpopManuu. AQaBUTHBIA MMOAXOA K OLEHKE
KojuuecTBa MHGoOpManuu. 3akoH aAauTUBHOCTH HH(popmanuu. Popmyna

Xaprm. Uadopmanus u BepostHOCTh. Popmyina [llenHoHa

Cucrempl cuucnenus. Pa3BépHyTas 3amuch LEJbIX U APOOHBIX YHUCEN B
IO3UIIMOHHON cucTeMe cumcicHusa. CBOMCTBA MO3UIIMOHHON 3alliCU YHCa:
KOJIMYECTBO IU(P B 3alUCH, NPH3HAK JCIMMOCTH 4YHCJIAa HAa OCHOBAaHHE
CHUCTEMbl CUHCICHMS. AJTOPUTM IMEpeBojAa IEJIOro Yucia U3 P-uuHoM
CUCTEMBI CUHMCIICHHS B IECATUYHYIO. AJITOPUTM IIEpEBOAA KOHEYHOU P-nuHoM
Ipo0u B JECATUYHYIO. AJTOPUTM IEpPEBOJA LIEJIOTO YuCiIa U3 JACCATUUHOU
cuctembl curcieHus B P-uunyto. IlepeBon koHeUHOM necATUYHON qpodu B P-
nyHyto. JIBomyHas, BOCbMEpHUYHAs M UIECTHAALATEPUYHAS CHUCTEMBI
CUHCIICHHS, CBSI3b MEXIy HUMH. Apudmernueckue ornepanud B

IIO3UIIMOHHBIX CUCTEMAaX CUHHCIICHHUSA

2.4

TpouuHasi ypaBHOBEIICHHAas CHUCTEMa CUHUCIEHUs. J[BOMYHO-IECSITUUYHAA

CUCTEMA CUUCIICHUA

2.5

KomupoBanue texcrtoB. KomupoBka ASCII. OpnoOaliTHBIE KOJAMPOBKH.
Crangapt UNICODE. Koguposka UTF-8. Onpenenenrne nHPOpMaMOHHOTO

00BbEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenuit. OueHka  UHPOPMALMOHHOTO  00BEMaA
rpadMUecKuX JaHHBIX MPH 33JaHHBIX pa3pelleHUH U IIyOuHEe KOJIUPOBAHUS
ngeta. L{BetoBbie Monenu. KonupoBanue 3Byka. OneHka HHPOPMALMOHHOTO
o0bEMa 3BYKOBBIX JI@aHHBIX TIpU 3aJaHHBIX 4YacTOTE JUCKPETH3aluu W

Pa3spAAHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. IloHsTue BbicKa3biBaHUA. BbickasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyIIIeCTBOBAHUS U BCEOOIIHOCTH.

Jlornyeckue omeparuu. TaOmuikl UCTHHHOCTU. Jlormyeckue BbIpaXKEHUS.
Jlormueckue ToxkaecTtBa. Jlornueckue omepauMd M ONEpalMyd  HAJ

MHOKECTBaMH.



3aKoHBl anreOpbl JIOTUKA. DKBUBAJICHTHBIE NPEOOPa3OBaHUS JIOTHYECKUX
BbIpakeHUH. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlornueckue ¢GyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXHBIX JIOTUYECKHUX
(GYyHKIUH OT KOJTMYECTBA apryMEHTOB.

Kanonnueckue OpMbI TOTHYECKUX BBIPAKECHHHA

2.8

COBepH_IeHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (bOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6JII/II_[e HCTUHHOCTHU

2.9

2.10

2.11

Jlormueckue »3JeMEHTbl B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
Muoropa3psausiii cymmatop. [loctpoenne cxeM Ha JIOTHUECKHUX 3JIEMEHTax
M0 33JJaHHOMY JIOTUYECKOMY BBIPQXKEHUIO. 3aMUCh JOTMYECKOTO BBIPAKEHUS

IO JJOTUYECKOU CXEME

Mogenu u moapenupoBanue. Llenn MozpennpoBaHus. AJIGKBaTHOCTh MOJEIH
MOJIETUpyeMOMY OOBEKTYy WM mporeccy. dopmanuzanus TPUKIAIHBIX
3ajad.

[IpencraBneHue pe3ysiabTaTOB MOJEIUPOBaHUS B BHJE, YIOOHOM AJs
BOCIpUATHUS dYenoBeKoM. ['paduueckoe mpeacTaBieHHE IaHHBIX (CXEMBI,
TaOIUIIBl, rpaduKn).

[IpencraBienue ILenbIX 4ucen B MaMATH KoMmmbioTepa. OrpaHnyeHHOCTh
JMarna3oHa 4Yucell IpU OrpaHMYEHMM KOoJudecTBa paspsinoB. llepenosnenue
paspsaHOi ceTku. be33HakoBble M 3HAKOBblE [JaHHbIE. 3HAKOBBIN OWT.
JIBOMYHBIH JOMOJHUTEIBHBIN KOJ] OTpULATEIbHBIX YHUCEIL.

[ToburoBele gnormyeckue omnepanuu. Jlornueckudt, apudmernyeckuii u
nukueckuit cnpuru. llludpoBanue ¢ momoiIpl0 MOOMTOBOM OMEpalUK

«uckirouaromee UJIN»»

2.12

Hpe)ICTaBJ'IeHI/Ie BCIICCTBCHHBLIX YHUCCII B MaMATH KOMIIBIOTCPA. 3Haqama;1
YaCTb W MNOPALOK UYHCIA. Z[I/IaHEBOH 3HAYCHUN BCIICCTBCHHLIX YHCCII.
HpO6J’ICMLI XpaHCHUSA BCUICCTBCHHBLIX YHUCCII, CBA3dAHHBIC C OTPAHUYCHHUEM
KOJIMYCCTBA pa3psAa0B. Bremonuenue onepaunﬁ C BCUICCTBCHHBIMU 4YHCJIaMU,

HaKOILIEHUE OIIMOO0K IMPpU BBIYUCIICHUAX

2.13

I'padbr. OcHoBHBIE MOHATUA. Buasl rpados. Onucanue rpagoB ¢ NOMOIIbIO
MaTpUIl CMEKHOCTH, BECOBBIX MAaTpHIL, CIHUCKOB CMEKHOCTH. PemieHune
AITOPUTMUYECKUX 3a/1a4, CBA3aHHBIX C aHaliu3oM TrpadoB (IOCTPOCHHE
ONTHMAJIBLHOTO MYTH MEXIYy BeplIMHamMH rpada, onpenereHre KOoJIU4YecTBa

Pa3IUYHBIX HYTeﬁ MCXKAY BEpIIMHAMU OPUCHTUPOBAHHOI'O AOWKIMYECKOI'O

rpada)

2.14

HepeBnsi. bunapuoe nepeBo. JlepeBbsi momcka. CrmocoObl 00xoma jaepena.

Hpe,Z[CTaBJ'IeHI/Ie apI/I(I)MCTI/I‘-ICCKI/IX BBIpa)KCHI/Iﬁ B BUIC ACpECBa.



Hcnonb3oBanue rpadoB U JIepeBbEB NMPU OMHMCAHUN OOBEKTOB M IPOLECCOB

OKpY>KaIoIllero Mupa

2.15

2.16

3.1

3.2

3.3

JIMCKpeTHBIE UTPBl JBYX WIPOKOB ¢ monHOM uH(opmarumei. [locrpoenue
JepeBa Iepebopa BapHAaHTOB, ONKCAHME CTPATETMM WUIPbl B TaOIMYHOHN

(dbopMe. BeIUrphIIHbIE ¥ TPOUTPHILITHBIC TO3UIMU. BBIMTPBIIIHBIE CTPATErUH

CpenctBa HMCKYCCTBEHHOTO  HHTEIUIEKTa. MWaeHTHQUKAmUs W MOHCK
H300paKeHUH, pacro3HaBaHUe JIULL. Hcnonb3oBanue METOJIOB
HCKYCCTBEHHOTO MHTEIUIEKTa B OOydarommx cuctemax. Vcmonb3oBanue
METOJIOB MCKYCCTBEHHOTO HMHTEJIEKTa B poOOTOTeXHHKE. VIHTEpHET BeleH.

Heitponnsie cetn
AJTOpUTMBI U IPOTPAMMUPOBAHHE

CDOpMaJ'II/ISaI_[I/IH IIOHATHA ajiropurma. Mamuna TBIOpPIHra KaK

YHUBCPCAJIbHAA MOACIIb BBIYHCIICHUI

OneHka cnoKHOCTU BhIYMCIIEHUH. Bpems paboTel 1 00BEM HCIIONIB3yEeMOM
MaMsiTH, WX 3aBHCUMOCTh OT pa3Mepa HCXOAHBIX JaHHBIX. OrneHka
ACUMIITOTUYECKON CIIOKHOCTH aJITOPUTMOB. AJITOPUTMBI TMOJUHOMHUATBHOM
cnoxHoctd. IlepeGopHbie anroputmbl. [IpuMepsl pazTUYHBIX AITOPUTMOB

PCUICHUA O,Z[HOﬁ 3ala4yy, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTb

OmnpeneneHre BO3MOXKHBIX PE3YJIbTATOB PaOOThl MPOCTEHIIMX aJrOPUTMOB
YIIPABJICHNS UCIIOJIHUTEISIMU U BBIUNCIUTEIBHBIX alroputMoB. Onpesnenenne
UCXOJHBIX JIAHHBIX, IPU KOTOPBIX AQIrOPUTM MOXET JAaTh TpeOyeMblil

pe3ynbTar

3.4

3.5

3.6

AnroputMbl 00pabOTKH HaTypalbHBIX YHUCEI, 3allMCAHHBIX B MO3UIIMOHHBIX
cucTeMax CYMCIEeHMs: pa30MeHHe 3allMCH YHuClla Ha OTAeNbHbIe LUQPHI,
HaXOXXJICHUE CYMMBI U MpPOU3BEJCHUS LU(P, HAXOXKICHHE MaKCHUMAaJIbHON
(MMHMMaNBEHON) TUQPBHIL.

[IpencraBienue yucia B BUAE HabOpa MPOCTBIX COMHOXXUTEIEH. AIroputm
ObICTPOro BO3BeJEHHs B cTeneHb. [loMCKk MpOCTBIX YHMCENT B 3aJaHHOM

Auana3oHe € IOMOLIBIO AJITOPUTMaA «PEIICTO 3paTOC(I)CHa»
MHOFOpEBpHZ[HBIe OCbIC YKUClia, 3a1a4n JJIMHHOMN apI/I(I)MeTI/IKI/I

A3k porpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl 1aHHBIX:
LIEJIOYNCIIEHHBIE, BELIECTBEHHBIC, CHMBOJIbHBIC, JIOTHMYECKHE. BeTBieHus.
Cnoxunsle ycnoBus. Llukisl ¢ ycioBueM. L{UKIIBI 110 IEpeMEHHOM.

O06paboTka TaHHBIX, XpaHAMUXcs B Qaiinax. TekcToBble U ABOUYHBIE (Daliibl.
daiinoBbie nepeMeHHbIe ((ailioBble ykazaTenu). Urenue u3 aiina. 3anuce B
(aii.

Pazouenue 3agaun Ha moa3anaqu. [loamporpammel (mporeaypsl U QYHKITHH).



Vcnonp30BaHue CTaHAAPTHON OMOIMOTEKH S3bIKa IPOTPAMMHUPOBAHHS

3.7

Pexypcus. PexypcuBHble npoueaypsl 1 GyHKIH. Micnoas30BaHue cTEKa IS

oprann3anvu pCKypCHBHBIX BBI3OBOB

3.8

3.9

Yucnennsie MeTobl. TouHOE M MPUOIIKEHHOE pelIeHus 3a1aun. YucneHHoe
pellieHre ypaBHEHHUH ¢ MMOMOIIbI0 1oadopa napaMmerpa. YuciieHHble METOAbI
pelieHusl ypaBHEHUH: MeToJ mepedopa, MEeTOJl IOJIOBUHHOIO JAEJIECHHUS.
[TpubnmxEHHOE BHIYMCIICHUE JUTMH KPUBBIX. Berancnenue miomaneit puryp c
[IOMOULIbI0  YHUCJIEHHBIX METOJO0B (METOJ IpPSMOYIOJIbHUKOB, METOJ
Tpanenuii). [Touck Makcumyma (MUHUMYyMa) (QYHKIIMU OJHOM TIEPEMEHHOM

METOJ0M ITOJIOBUHHOI'O ACJICHUA

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIMHM  sI3bIKa
MPOrpaMMHUPOBAHUS i  O0OpaOOTKH CHMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CUMBOJIBHBIX CTPOK: MOACUYET KOJIWYESCTBA MOSBICHUIA CHUMBOJIA B
CTpOKE, pa30MeHHE CTPOKM Ha cjoBa IO NHPOOEIbHBIM CHMBOJAM, IOMCK
MOACTPOKM BHYTPU JaHHOM CTPOKM, 3aMe€Ha HaNJACHHOW MOACTPOKH Ha
Opyryto crpoky. [I'eHepamusi Bcex CJIOB B HEKOTOpoM andaBure,
YAOBJICTBOPSIOIINX 3aJaHHBIM oOrpaHuyeHusiM. lIpeoOpasoBanue uwncina B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBel ¥ TIOCIEAOBATEIBHOCTH 4HCEN. BbrumciieHne 0000mEHHBIX
XapaKTePUCTHK AJIEMEHTOB MAacCHBa WM YHCJIOBOW IMOCIEIOBATEILHOCTH
(CyMMBI, TpOU3BEACHUS, CPEIHEro apu(pMETHUYECKOro, MUHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YJIOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBUIO). JIMHEHHBIN MOMCK 33JaHHOTO 3HAUEHUS B MAaCCHUBE.
AJTOpUTMBI pabOTHI C 3JIEMEHTAMH MAacCHBa C OAHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTUpOBKa OTHOMEPHOTO MaccuBa. [IpocTeie METOBI COPTUPOBKHU
(Metox my3blpbKa, MeTOJ BbIOOpa, COpPTHpPOBKAa BcTaBkamu). CopTHpoOBKa
cnusinueM. beictpas coptupoBka maccua (anroputm QuickSort). JIBondHbIiM

IIOUCK B OTCOPTHUPOBAHHOM MAaCCHBC

3.11

JIBymMepHbIE MacCUBBI (MaTpullbl). AJTOpUTMBI OOPaOOTKH JBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JBYMEPHOIO YHCIOBOIO MAacCHMBa IO 3aJaHHBIM
IIpaBWJIaM, ITOMCK 3JIEMEHTA B IBYMEPHOM MACCHBE, BBIYMCIEHUE MAaKCUMyMa
(MMHMMYMa) U CyMMBI 2JIEMEHTOB JIBYMEPHOI'O MacCUBa, IEPECTAaHOBKA CTPOK

U CTOJIOLI0B ABYMEPHOI'O MaccuBa

3.12

CnoBapu  (accolMaTHBHBIE MAacCCUBBI, OTOOpaxeHus). Xd3UI-TaOIUIbL.

HOCTpOCHI/Ie aJ'I(I)aBI/ITHO-‘-IaCTOTHOFO CJIOBapd JIA 3aIJaHHOTO TCKCTAa

3.13

Creku. AHanm3 TPaBUIBHOCTH CKOOOYHOTO BBIpaXCHHS. Bbrduciienne

apI/I(bMeTI/ILIeCKOFO BBIpaXKCHUS, 3AlIMCAHHOTO B HOCT(I)I/IKCHOI\/'I (bopMe.



Ouepenu. Mcnonp3oBaHue ouepeu A1 BpEMEHHOTIO XpaHEHUS! TaHHBIX

3.14

3.15

Anroputmbl Ha rpadax. [locTpoeHre MHHHMAIBLHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO  CBSI3HOTO  HEOpPHEHTHpOBaHHOTO Tpada. KomugectBo
Pa3IMYHBIX NyTEeH MEXIy BEpIIMHAMU OPUEHTHPOBAHHOTO AIUKIMYECKOIO
rpada. Anroputm J{eldKkcTpbl

JlepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBonMuHbIE
(Obunapusie) nepesbsi. [locTpoenue aepeBa Ui 331aHHOTO apU(PMETHUECKOTO
BEIpaXeHUS. PekypcuBHBIE anroputMbel o0xoja jaepeBa. lcmoib3oBaHue

CTEKa U OYepeu Jisd 00Xo/a iepeBa

3.16

3.17

4.1

4.2

JluHaMu4ecKoe TMPOrpaMMHUpPOBAHME KaK METOJ| pEeUIeHHs 3a1ady  C
COXpaHEHHEM MPOMEXKYTOUHBIX pE3ylbTaToOB. 3a/Jaud, peIacMble ¢
MOMOUIBIO JMHAMHYECKOTO MPOTrPaMMHUPOBAHMS: BBIYMCICHHE PEKYPCHBHBIX
GyHKIMH, TOACYET KOINYECTBA BAPUAHTOB, 33141 ONITUMHU3AIIH

[Tonatue 06 00BEKTHO-OPUEHTHUPOBAHHOM IPOrpaMMUpOBaHUN. OOBEKTHl U
kimaccel. CBoiicTBAa M METOABl OOBEKTOB. (OOBEKTHO-OPUEHTHPOBAHHBIN
aHanu3. Pa3paGoTka mporpamMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO

noaxoja. MHKancymsmus, Haciae10BaHue, MOTUMOPPU3M
NudopmaninoHHbIe TEXHOIOTUN

Ananu3 naHHbIX. OCHOBHBIE 3a/layd aHAJINM3a JAHHBIX: IPOTHO3UPOBAHUE,
Kiaccuukanus, KiacTepu3anus, aHaliu3 oTkiIoHeHul. [locinenoBarenbHOCTb
pemieHus 3ajad aHaiW3a JaHHBIX: COOp TEPBUYHBIX JAHHBIX, OYUCTKA M
OlICHKa KayecTBa JIAaHHBIX, BbIOOp U (WIKM) TNOCTPOCHHE MOJENH,
npeoOpa3oBaHuWe  JaHHBIX, BHM3YyalM3allus  JIAHHBIX, HMHTEPIIpeTaIus]
pe3yabTaroB. IIporpammuslie cpeactBa u MHTEepHET-CEpBUCH! A1 00pabOTKH
U IIpeJCTaBleHNs JaHHbIX. bonbiine nanuple. MammHHoe oOyueHue

AHanmu3 JaHHBIX C MOMOIUIBIO AJIEKTPOHHBIX TaOMUI]. BhluKciIeHHe CyMMBI,
cpenHero apuMeTHUecKoro, HauOOJbIIero (HAUMEHBIIEr0) 3HAYEHUs
auanazoHa. Beruncnenue xko3dduimenta Kkoppeiasiuuy AByX psAIOB JTAHHBIX.
[Toctpoenue cTonbuaThiX, JIMHEHYATHIX U KPYroBbIx aAuarpamm. Iloctpoenue
rpapukoB  ¢yHkuuid. Ilombop  nuHUM  TpeHpaa, pelleHHe — 3ajad
IIPOTHO3UPOBaHNUs. Pemenne 3a1a4 ONTUMU3alNNA ¢ TOMOIIBIO 3JIEKTPOHHBIX

TaOJIAILL

4.3

Juckperusanuss M0pd MaTEMaTHYECKOM MOJEIMPOBAHUM  HEMPEPHIBHBIX
nporeccoB. MojenupoBaHue ABWKEHUS. MoJenupoBaHUEe OHUOJOTHYECKUX
cucteM. MareMaTHUYeCKHE MOJEIM B DJKOHOMHKE. BBIUHMCIUTEILHBIE

AKCTIIEPUMEHTHI ¢ MozessMu. OOpaboTka pe3ynbTaToOB dKCIIEpUMEHTa. MeTon




HauMEHBIIMX KBaJpaToB. OLEHKAa YHMCIOBBIX IMapaMeTPOB MOJAETUPYEMBIX
00BEKTOB U TMpoleccoB. BoccraHOBIEHHE 3aBHCHMOCTEH MO pe3ylbTaTam

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHocTtHbie  monenu.  Meroast Monte-Kapio.  MmuTtanuonHoe

MoaenupoBanue. CUCTEMBI MACCOBOTO OOCITYKHBaHUS

Tabnuunbie (pensanuoHHBIE) 0a3bl JaHHBIX. Ta0nHWia — TPEICcTaBICHUE
cBefennii 00 oqHOTHIHEBIX 00BekTax. [lone, 3amucek. Kirou tabmuisl. Pabora
c roToBO# 0a3oi AaHHBIX. 3anonHeHue 6a3bl JaHHbIX. [loHCK, cOpTUPOBKA U
¢unbTpanus JaHHBIX. 3ampockl Ha BHIOOPKY JaHHBIX. 3ampochkl ¢
napamerpamu. BoraucisemMble 1mosis B 3anpocax.

MHoroTabauunbie 6a3bl TaHHBIX. THITBI CBsI3ei MexX Ty TabmuiamMu. BHemHuit
kimtou. llemocTHOCTh 0a3bl JaHHBIX. 3ampochl K MHOTOTA0NIMYHBIM 0Oazam
TAHHBIX

TexctoBbiii mporeccop. CpencTBa mMoMCKa U aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpYKTypUpPOBAaHHBIE TEKCTOBbIE JOKYMeHTHL. CHOCKH,
ormaBienue. I[lpaBuina OUTUPOBAaHUS  UCTOYHUKOB W OQOPMIICHHS

OoubarorpaguuecKux CCHUIOK

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYHEHUKA

Vueonuk «Muadopmarukar 10-11 knacesl (OPI'OC, yrnyOnéHHbIH yPOBSHBD)

METOAUYECKHUE MATEPHAJIBI UIA YUYUTEJIA

Vueonuk «Muadopmarukay 10-11 knacesl (OI'OC, yrnyOnéHHbIH yPOBEHBD)

Metoanueckoe nocobue «Mupopmatka» 10-11 knacesl (PI'OC, yrnyOnEéHHBINA yPOBEHB)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://kpolyakov.spb.ru/school/probook.htm
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