114. depepanbHaa paboyas nporpamMmma no y4yeOGHOMY npeameTty
"UHdopmaTuka" (yrnybneHHbIN ypOBEHb).

114.1. denepanbHas pabouas nporpamMma mo yueOHoMy mnpeamery "Hudopmarnka'
(yriryOsieHHBINH YPOBEHB) (J1ajiee COOTBETCTBEHHO - ITporpamma 1o uHhopmaTrke, nHHopMaTHKa)
BKJIIOYAET TOSCHUTEIBHYIO 3allUCKy, COJCpKaHHe OOyueHHs, IUIAaHUPYEMbIE pe3yJIbTaThl
OCBOCHHS MTPOTPaMMBI 110 HH(DOPMaTHKE.

114.2. TloscHuTenbHasl 3amKMCKa OTpakaeT oOOMMe M[eTd | 3aJa4d  HHPOPMATHKH,
XapaKTEPUCTUKY TICHUXOJOTHYCCKUX TPEINOChUIOK K €€ M3YYCHHIO OOYYaroIIMMHCS, MECTO B
CTPYKType Y4eOHOro IUTaHa, a TakkKe IMOAXOABI K OTOOPY COICpXKaHUsS, K OIPEICICHHUIO
MJIAaHUPYEMBIX PE3YJIbTAaTOB M K CTPYKTYPE TEMATHUYECKOTO TUIAHUPOBAHHMS.

114.3. Copepxanue OOy4eHHMsS pacKpbIBaeT COJAEp)KaTeNbHbIE JIMHUH, KOTOpBIE
HpeaIaraoTcsl JUid 00s3aTeNbHOT0 M3YYeHHs B KaXKJOM KJIacCe Ha YPOBHE CPEIHEr0 OOIIEero
o0Opa3oBaHusl.

114.4. Tlnanupyemble pe3yabTaThl OCBOCHUS MPOTPaMMbl MO WH(POPMATHUKE BKIIOYAIOT
JUYHOCTHBIC, METAIPEIMETHBIC PE3YJIbTAaThl 32 BECh NEpHOJ OOYYCHHUS Ha ypPOBHE CPEIHETO
o0miero oOpa3oBaHMs, a TaKKE IMPEIMETHBIC JOCTIKEHHS OOy4aroIIerocss 3a KaxIblid ToJ
00y4eHwusI.

114.5. NossicHUTenbLHaaA 3anucka.

114.5.1. Ilporpamma mo undopmaruke (yriyOJeHHBIH YpPOBEHb) Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHus pa3paboTaHa HA OCHOBE TPEOOBaHUI K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHOI MPOorpaMMbl cpefHero oomiero oopazoBanus, npeacrasieHHbIx B DI'OC COO,
a Take penepanbHO pabodei MPorpaMMbl BOCITUTAHUS.

114.5.2. IIporpamma no uH(OpMaTHKE JaeT MpeACTaBIE€HUE O LENIX, oOLel cTpaTeruu
oOydeHHs, BOCHUTaHMUS U pa3BUTHUA OOYYAIOIIMXCS CpPEACTBAMH Yy4eOHOro mpenMera
"Undopmatuka" Ha yriayOlleHHOM YpOBHE, YCTaHaBIMBaeT 00s3aTelbHOE MPEIMETHOE
coJiep’KaHue, MpelycCMaTpuBaeT ero CTPyKTYpHUpOBaHUE M0 pa3zesiaM U TeMaM Kypca, ofpeenseT
pacripesielieHue ero mo kjiaccam (rojaM M3ydeHHs ), AaeT MPUMEpPHOE paclpeesieHue yueOHbIX
4acoB 10 TEMaTHYECKUM pa3jiesiaM Kypca U peKOMEHIyeMyIo (IPUMEPHYIO) MTOCIIEI0BATEIbHOCTD
UX M3YYEHHUS C Y4YETOM MEXIPEIMETHbIX W BHYTPHUIIPEIMETHBIX CBSA3€H, JOIMKH Yy4eOHOro
Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH 00yUarOUXCsl.

114.5.3. Tlporpamma mno MH(pOpPMATUKE ONpeNeisieT KOIUYECTBEHHbIE M KaueCTBEHHBIE
XapaKTECPUCTHUKHU y‘~IC6HOFO Marcepuajia il KaXxJIoro roaa HM3Y4YCHHA, B TOM YHUCIC A
COJICpKATEIBHOTO HAMOJHEHUS PAa3HOr0 BUIA KOHTPOJIS (IIPOMEXYTOUYHOM aTTecTalnuu
00y4aronuxcsi, BCEpOCCUNUCKUX MPOBEPOUHBIX pabOT, rOCY1apCTBEHHOW UTOTOBOM aTTECTAINH).
[Iporpamma 1o uH(OpPMATHKE SBISETCS OCHOBOM MJISi COCTAaBIEHHMS ABTOPCKUX Y4YeOHBIX
pOorpaMM U y4eOHHUKOB, TOYPOUHOIO MJIAHUPOBAHUS Kypca YUUTEIEM.

114.5.4. Undpopmartuka B cpeHeM 00I11eM 00pa30BaHUM OTPAXKACT:

CYIIHOCTh HMH(GOPMATHKHA KaK HAYYHOM JTUCHUIUIMHBI, W3YyYaromiell 3aKOHOMEPHOCTH
MPOTEKAaHUsS M BO3MOXKHOCTH aBTOMAaTH3allMM WH(OPMAIMOHHBIX TPOIECCOB B PA3IUYHBIX
CHUCTEMaX;

OCHOBHBIE 00JacTH TpUMEHEHUs WHPOPMATHKH, MpPEXKIe Bcero HHGOPMAIMOHHBIE
TEXHOJIOTHH, YIIPaBJIEHHE U COLIMATIBHYIO cepy;



MEXIUCIUIUTMHAPHBIN XapakTep HHPOPMATUKU U UH(OPMAITMOHHOH e TeITbHOCTH.

114.5.5. Kypc wuHbOpMaTHKH HJii YpPOBHS CpeaHero oOmiero oOpa3oBaHMs SBISICTCS
3aBEPILAIOIIMM 3TAallOM HEMPEPHIBHOM MOJATOTOBKU OOYYaIOUIMXCS B 00JIACTH MHPOPMATUKU U
MH(POPMALIMOHHO-KOMMYHUKALMOHHBIX ~ TE€XHOJIOTHI, ONUpAaeTcs Ha COJAEp)KaHHe Kypca
UH(POPMATUKKA YPOBHS OCHOBHOTO OOINEro OOpa3oBaHMA M OMNBIT IOCTOSHHOTO HPUMEHEHUS
UH(POPMALMOHHO-KOMMYHUKAIMOHHBIX ~ T€XHOJIOTUH, [JaeT TEOPETUYECKOE OCMBICICHHE,
UHTEPHPETAINIO U 0000IIEHHE ITOTO OIBITA.

114.5.6. Pe3ynbTaThl yriay0JaeHHOTO YPOBHS H3yueHus yueOoHoro nmpeamera "Muadpopmaruka"
OpUEHTUPOBaHbl HAa TMOJYYCHHE KOMIIETCHTHOCTEH i TOCIeAyIouie mnpodeccnoHabHON
nesTeibHOCTH. OHU BKITIOYAIOT B ce0s:

OBJIaICHHUEC KIIFOYCBBIMH IIOHATUAMH u 3aKOHOMCPHOCTSIMHU, pacrno3HaBaHue
COOTBCTCTBYIOIIUX WM IIPU3HAKOB U BSaHMOCBHSBﬁ, CIIOCOOHOCTH JACMOHCTPUPOBATL PA3JIMYHBIC
moaXxoJbl K U3y4CHUIO ﬂBJICHPIfI;

YMCHHEC pCHIATh THUIIOBBIC HNPAKTHYCCKHUEC KW TCOPCTUUCCKHUC 3alayM, XaAPAKTCPHBIC IJIA
HCIIOJIb30BAHUA METOJ0B U UHCTPYMCHTApPHUA JaHHOI'O y‘ICGHOFO nmpeamMeTa,

HaJIM4Yue TMPEACTAaBICHUI O [aHHOM Yy4eOHOM TMpeaMeTe KakK LEeJIOCTHOM Teopuu
(COBOKYITHOCTH TE€OPHIi), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00JIACTSMHU 3HAHUU.

114.5.7. B paMkax yriayOJeHHOIO YpOBHS H3y4eHHMs HH(POPMATUKU OOeCreunBaeTCs
IeJICHANPABJIEHHAs OATOTOBKA 00YYaIONUIUXCs K MPOJODKEHHIO 00pa30BaHUs B OpraHU3aIMAX
npo¢eCCHOHATBHOIO 00pa30oBaHMUs IO CHELUAIBHOCTSAM, HEMNOCPEICTBEHHO CBS3aHHBIM C
III/I(l)pOBI)IMI/I TCXHOJIOTUAMH, TaKUM KaK IpOorpaMMHas HWHXCHEPU, I/IH(l)OpMaIlI/IOHHaH
0€3011aCHOCTb, HMH(OPMAIIMOHHBIE CHCTEMbl W TEXHOJIOTMH, MOOMJIBHBIE CHCTEMBI U CETH,
OosbIIMe JaHHBIE U MAlIMHHOE OOy4YeHUE, MPOMBIIUIEHHBI UHTEPHET Bellled, UCKYyCCTBEHHBII
UHTEJUIEKT, TEXHOJOTHH OecHpOoBOJHON CBSI3HM, POOOTOTEXHHMKA, KBAHTOBBIE TEXHOJOTHH,
CHUCTEMBI PacCIIpeEICHHOTO peecTpa, TEXHOJIOTMY BUPTYaJIbHOM U JOIIOJIHEHHOW PeabHOCTEN.

114.5.8. OcHoBHas 11en1b U3ydeHus yuebHoro npeamera "Mudopmaruka" Ha yriryOiaeHHOM
YpOBHE cpenHero ooOmero oOpa3oBaHus - OO€CHeUeHHE JaIbHEWIIEer0  pPa3BUTHS
MH(POPMALIMOHHBIX KOMIIETEHIIMH O0ydJarolerocs, ero TOTOBHOCTH K XHM3HM B YCIOBHUSX
pa3BHBaroIIerocst *HGOPMAIIMOHHOTO OOIIECTBA U BO3paCTaoIlel KOHKYPEHIIMU Ha PhIHKE TPYAA.
B cBs3u ¢ atum nzydenue nadopmatuku B 10 - 11 knaccax JOMIKHO 00€CIEUUTh:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HA MOHWMAHHHU POJIH WH()OPMATUKH,
MH(OPMAIIMOHHBIX U KOMMYHUKAIIHOHHBIX TEXHOJIOTUN B COBPEMEHHOM OOIIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO ¥ AJITOPUTMHYECKOTO MBIIIJICHUS;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ pa3jinyaThb (baI(TLI " OLICHKH, CPABHHUBATH OLICHOYHBIC BHIBO/IbI,
BUJCTh UX CBA3b C KPUTCPHUAMHU OLCHHWBAHUA W CBA3b KPUTCPUCB C onpeneneHHOﬁ CHCTEMOM
L[CHHOCTCP'I, MMPOBEPATH HA JOCTOBCPHOCTL U 0606H_[aTL I/IH(I)OpMaI_II/IIO;

c(hOpMHUPOBAHHOCTH TIPEICTABICHUA O BIMSHUHM WH()OPMAIMOHHBIX TEXHOJIOTHUN HA KU3Hb
yenoBeKka B OOIIECTBE, IMOHUMAHHE COIUAIBHOTO, JKOHOMHYECKOrO, MOJIUTHYECKOTO,
KyJbTYpHOTO,  IOPUJIMYECKOTO,  MNPUPOJHOT0,  SPrOHOMHUYECKOrO0,  MEIHUIMHCKOTO  H
(U3HOIOTHYECKOTO KOHTEKCTOB HH(OPMAIIMOHHBIX TEXHOJIOTH;

IMPUHATHEC MMPABOBBIX U 3TUYCCKHUX ACIICKTOB I/IH(l)OpMaHI/IOHHBIX TCXHOJ’IOI‘HfI, OCO3HaHHuEC
OTBCTCTBCHHOCTH HIOHCﬁ, BOBJICUCHHBIX B CO3JaHHUC W HCIIOJb30BaHHC I/IH(I)OpMaI_II/IOHHLIX



CHCTEM, pacrpocTpaHeHHe HHPOPMALINH;

CO3/IaHHE  YCIOBUM ANl  Pa3BUTUS HABBIKOB  Y4eOHOH, MPOEKTHOW, Hay4YHO-
UCCIIEIOBATEIHCKOW U TBOPUYECKOMN AEATEIbHOCTH, MOTHBALIUU O0YYAIOLINXCSl K CAMOPA3BUTHIO.

114.5.9. B conepxxanum yuyeOHOro mnpenmera "HHdopmaruka" BBIIEISIOTCS YETHIPE
TEMaTHUYECKUX pa3zena.

Pazgen "lludpoBas rpamMOTHOCTH" TOCBSAIIEH BOIMPOCAM YCTPOMCTBA KOMITBIOTEPOB M
JIPYTHX 3JIEMEHTOB ITU(PPOBOTO OKPYXKEHHS, BKIIOUAs KOMITBIOTEPHBIC CETH, UCIOJIb30BaHUIO
CPEICTB OMNEPALMOHHONW cHCTeMbl, pabore B ceTd HTepHET M HUCHOJIB30BAaHUIO HHTEPHET-
CEPBHCOB, HHPOPMAITMOHHOHN 0E30I1aCHOCTH.

Pazgen "Teopernueckne ocHOBBI MH(MDOPMATUKH'" BKIIOYACT B ce0s MOHATUHHBIN ammapar
UH(POPMATUKH, BOMPOCH KOTUPOBaHHUS HH(OPMAIMH, W3MEPEHUs WHPOPMALMOHHOTO 00beMa
JAHHBIX, OCHOBBI AJIT€OPBI JJOTUKU U KOMIIBIOTEPHOTO MOJIEITMPOBAHHUSL.

Pazgen "AnropuTmbl U porpaMMupoBaHue" HAMpPABJICH Ha Pa3BUTHE aJITOPUTMHUUYECKOTO
MBILUICHHSI, Pa3pabOTKy alropuTMOB M OLIEHKY WX CJIOXKHOCTHU, (OPMHUPOBAHUE HABHLIKOB
peanu3anuy MporpaMM Ha sI3bIKax MPOrpPaMMHUPOBAHUS BBICOKOTO YPOBHSI.

Paznen  "MudopmanuoHHBIE  TEXHOJOTWU"  TOCBALIEH  BONpOCaM  IPUMEHEHUs
WH()OPMAIIMOHHBIX TEXHOJIOTHH, PEAIM30BAaHHBIX B MPHUKIAIHBIX NMPOTPAMMHBIX MPOIYKTaX M
WHTEPHET-CEpBUCAX, B TOM YHCJE B 3a/layaxX aHaju3a JaHHBIX, UCIOJIb30BAHHUIO 0a3 JaHHBIX U
JICKTPOHHBIX TAOJIUIL JJIs1 PEIICHUS TPUKIIATHBIX 3a/1a4.

B npuBenenHoMm naiiee copepkaHuM ydeOHoro mpeamera "MHdopmaruka" KypcHBOM
BbIJIEJICHBI JJOTIOJIHUTEIbHBIE TEMBI, KOTOPbIE HE BXOJAT B 00s3aTENIbHYIO IPOrpaMMy O00y4YeHus,
HO MOTYT OBITh MPEIOKEHBI ISl U3YYeHHs] OT/EIbHBIM MOTHBHPOBAHHBIM M CIHOCOOHBIM
00yJaronmMcs.

114.5.10. VYrayOneHHbII ypOBEHb W3Yy4eHUS MHGOPMATHKH pPEKOMEHIyeTcs JUis
TEXHOJIOTHYECKOT0 MPOuIIsl, OpUEHTUPOBAHHOI'O Ha MHKEHEPHYIO U MH(POPMALIMOHHYIO chepbl
NeSITeIbHOCTH. YTIyOJNCHHBIH YpPOBEHb M3Y4YeHUs HMHGPOPMATUKU OOECHeyMBaeT: MOJrOTOBKY
00y4aromuXxcsi, OpHEHTHPOBAHHBIX HA CIIEIUATILHOCTH B 00J1aCTH HH()OPMAITMOHHBIX TEXHOJIOTHIA
U MH)XEHEpHbIE CHEeIMaIbHOCTH, y4acTHE B MPOEKTHOW M HUCCIEN0BATEIbCKOW NEsTEIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HAIpPaBICHUSMH OTPAaCiId WH(OPMAIIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH, MOATOTOBKY K YYacTHIO B OJMMIIMAAaXx M caade EAMHOro rocyaapcTBEHHOTrO
’K3aMeHa Mo UH(OpMaTHUKe.

114.5.11. TlocnenoBaTenbHOCTh U3YYEHHUS TEM B IpeJiesiaX OJHOrO rofa 00y4eHHs MOXKET
OBITH U3MEHEHA MO0 YCMOTPEHHUIO YYUTENs MpU MOArOTOBKE pabodeil mporpaMMbl U IOYPOYHOTO
IUTAHUPOBAHUS.

114.5.12. O6mmiee 9nciio 4acoB, peKOMEHI0BAHHBIX JIJIsl H3y4eHUsI HHPOpPMATHKH - 272 Jaca:
B 10 xmacce - 136 yacoB (4 yaca B Henento), B 11 kmacce - 136 yacoB (4 yaca B HEJIENIO).

114.5.12.1. Bo3mo)XHa KOPPEKTHPOBKAa OOIIEro YHCIa YacoB, PEKOMEHIOBAHHBIX IS
M3YYEHHUS TpeaMeTa, ¢ YIeTOM HHIWBHUIYalbHOTO IMOAX0/a 00pa30BaTeIbHBIX OpraHU3alluil K
YTIyOJICHHOMY M3Y4YeHUI0 HHPOPMATHKH, B paMKaX COOJTFOJCHUSI THTHEHNYECKUX HOPMATHBOB K
HEeJEeNbHOW 00pa3oBaTeIbHON HArpy3Ke.

114.6. CopepxxaHue oby4yeHusa B 10 knacce.



114.6.1. Ludposas rpaMOTHOCTb.

TpeboBanust TeXHUKH OE30MACHOCTH U TUTHEHBI IPU PabOTE C KOMIIBIOTEPAMH U JIPYTHUMHU
KOMITOHEHTaMH IU(PPOBOTO OKPYKEHUSI.

[TpuHIMIIBI pabOTHI KOMIIBIOTEPOB M KOMITBIOTEPHBIX cUCTeM. ApxuTekTypa ¢on HelimaHa.
ABTOMATHYECKOE BBINIOJIHEHHE IMIpOrpamMMbl IpoiueccopoM. OrnepaTUBHAs, MOCTOSHHAs U
nonroBpeMeHHass mnamsaTh. OOMEH [JaHHBIMH C TOMOUIbI0 MUH. KOHTpoJIepbl BHENIHHX
ycTpoucTB. [IpAmMoii 1OCTyI K maMATH.

OcHOBHbIE  TEHACHLUUU Pa3BUTUA KOMIIBIOTEpHBIX TexHoioruil. [lapannenbHbie
BblunciIeHUs.  MHoromnpoueccopHbie  cuctembl.  CynepkommbroTepbl.  PacnpeneneHHble
BBIUMCIIUTENbHBIE CUCTEMBI U 00paboTKa OONbIINX JaHHBIX. MoOUIbHBIE IU(POBBIE YCTPOHCTBA
U HUX Ppoidb B KOMMYHHUKalUUAX. BcTpoeHHble KOMIBIOTEPHL. MUKPOKOHTPOJUIEPHI.
PobGoTusnpoBaHHble MPOU3BOICTBA.

[IporpaMMHOe  oOecrieyeHHE KOMIIBIOTEPOB UM KOMIIBIOTEPHBIX CHCTEM. Bujbl
IporpaMMHOro oOecnedeHus W ux HazHadyeHue. OCOOEHHOCTH MPOrpaMMHOrO OOecTeueHust
MOOWIBHBIX  ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE MPOrpaMMHOE
obOecnieuenre. OnepanuoHHbIE CHUCTEMBL. YTHIUTHL JlpaiiBepbl ycTpoicTB. MHcramnauus u
JEUHCTAJUISILUS IPOrPaMMHOI0 00€CIIeYeHHUS.

@aiinoBsie cucteMbl. [IpUHIMIBI pa3MeleHuss 1 UMEHOBaHUsI (DalijIOB B JOJITOBPEMEHHOM
namsatu. [llabnonsl qy1s onucanus rpymn Qaitios.

IIporpammuoe oGecnieuenue. JIneH3upoBaHue NporpaMMHOro odecreyeHust ¥ HUGPOBBIX
pecypcoB. IlponpuerapHoe u cBoOOgHOE mnporpamMmHoe oOecneuenue. Kommepueckoe wu
HEKOMMEPUYECKOE HCIIOJIb30BaHUE IPOrpaMMHOro olecreyeHuss U LU(POBBIX PECypcoB.
OTBeTCTBEHHOCTh, YCTaHABJIMBaeMas 3aKoHoOJaTeNnbcTBOM Poccuiickoit ®enepauun  3a
HEMpaBOMEPHOE UCIOIb30BaHKE MPOTrPAMMHOI0 00ecTieyeHNs U IM(PPOBBIX PECYPCOB.

[IpyHIMIBI OCTPOECHUS M ammapaTHble KOMIIOHEHTBHI KOMIIBIOTEpHBIX ceTeil. CeTeBble
npotokoubl. Cets UHTEpHET. Anpecanust B cetu Mutepuert. [Iporokomnsl cteka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Paznenenne IP-cetrm Ha moacetm ¢ momoulplo  Macok  moacereid.  CereBoe
agMuHUCTpUpoBaHue. [lomydeHue MaHHBIX O CETEBBIX HACTpoOMKax KomIbloTepa. [IpoBepka
HaJU4Ms CBS3M C y3JI0M ceTH. OnpeiesieHue MapuipyTa IBHKEHHS TaKETOB.

Bunsr nestensnoctn B cetn MutepHer. CepBuchi Uutepnera. ['eomndopmannoHHbie
CUCTeMBI. [ eoNoKaIlMOHHBIE CEePBUCHI PEaJbHOTO BpPEMEHH (HAmpHUMep, JOKaIus MOOHMIBHBIX
TeneQOoHOB,  ONpeAeNieHHEe  3arpy’KeHHOCTH  aBTOMAarucrpaiei),  MHTEPHET-TOProBIIs,
OpoHUpOBaHUE OUIIETOB U TOCTHHHII.

l'ocynmapcTBeHHBIE 3JIEKTPOHHBIE CEpBUCHI U yCiIyrd. ColHMalbHBIE CETH - OpraHU3aIus
KOJIJISKTUBHOTO B3aUMOJIEHCTBUS U oOMeHa JaHHbIMU. CeTeBOW ATHKET: MpaBujIa MOBEACHUS B
kuOepnpoctpancTBe. [Ipobiema mnoyMHHOCTH moiydeHHOM uHGpopManuu. OTKpBIThIE
o0pa3oBaTesbHbIE PECYPCHI.

TCXHOFeHHBIe U DKOHOMHUYCCKHUC yrpOSBI, CBSI3AHHBIC C UCITOJIB30BAHUECM I/IH(l)OpMaHI/IOHHO-
KOMMYHHKAITMOHHBIX TeXHOoJoruil. O011ue mpooieMbl 3aUTh HHPOPMAIIUU U HH(HOPMAITMOHHON
6e3zonmacHoctu. CpeacTtBa 3ammThl WHQOpPMAIMM B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETSIX W
ABTOMATHU3UPOBAHHBIX UHPOPMAIIMOHHBIX cucTeMax. [IpaBoBoe obecrieueHue HHPOPMAITMOHHON
0€30IaCHOCTH.



[IpenoTBpaiieHne HECAaHKIMOHWPOBAHHOIO JIOCTYNAa K JUYHOM KOH(HIECHIMAIHHON
UHpOpMALMK, XpaHALIEWCs Ha IEPCOHAIBHOM KOMIIBIOTEpE, MOOMIIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpaMmHoe oOecriedeHne M CrocoObl OOprObI ¢ HUM. AHTHBHPYCHBIC
nporpamMmMbl. Opranusanus JMYHOTO apxuBa nHpopmauuu. PesepBHoe konuposanue. [laponbHast
3alUTa apXHUBa.

HIudpoanue naHHbXx. CHUMMETpUYHBIE U HeCHMMeTpu4Hble mudpbl. [ndper mpocroii
3amensl. [Ludp Lesaps. Hudpp Bukenepa. Anroputm mudpoBanus RSA.

114.6.2. TeopeTndeckne OCHOBbI HH(POPMATHUKH.

WNudopmanus, nanaeie U 3HaHus. VHPOpPMAIMOHHBIE MPOIECCHl B MPUPOJE, TEXHUKE H
oOrrecTBe.

HenpepsiBHBIE ¥ JUCKPETHBIC BETUYHHBI M CHTHAIBL. HEoOXOAMMOCTh JHUCKpETU3alUU
uH(pOopMalnu, MpeJHa3HAYCHHO IS XpaHeHus], iepeaau 1 00paboTKu B IU(POBHIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHBIE M HepaBHOMEpPHBIE KOABL. JlekonupoBaHue
COOOLIEHNH, 3alIMCAHHBIX C MOMOIIbI0 HEpaBHOMEPHbIX KoaoB. Ycioue Pano. Iloctpoenue
OJIHO3HAYHO JEKOJMPYEMBIX KOJOB C IIOMOIIBIO JepeBa. EQUMHUIBI M3MEPEHMS KOJINYECTBA
uHpopmanuuu. AnpaBUTHBIA NOIXO/ K OLIEHKE KOJIMYecTBa MH(OpMaIiy.

Cucremsl cumciieHus. PasBepHyTasi 3amuch IENBIX W APOOHBIX YHCEN B IMO3WUIIMOHHOMN
cucrteMe cuucieHus. CBOWCTBa TMO3MIIMOHHON 3allMCH YHWCia: KOJWYECTBO HHU(pP B 3alllCH,
MPU3HAK JCIMMOCTH YHUCJIa HA OCHOBAHME CHCTEMbI CUMCICHHUS. AJTOPUTM IEpPeBOja ILEIOTO
yucia U3 P-nuHOM CUCTEMBI CUMCIIEHUS B IECITUUHYIO. AJITOPUTM MEPEBOJAa KOHEUHON P-nuHoii
JIpOOH B IECATUIHYIO. AJITOPUTM TIEPEBOIA IISJIOTO YKCIA U3 ICCATUIHONW CUCTEMBI CUHCIICHUS B
P-uunyro. I[lepeBon koHeuHO# necsaTU4YHOM ApoOu B P-munyro. /[BomuHas, BocbMepu4Has U
HIECTHAAIIATEpUYHAsT CUCTEMbl CUHUCIIECHUS, CBS3b MEXAY HUMH. ApudmeTrnueckue onepamnuu B
MO3ULIMOHHBIX CUCTEMaX CUMCIIeHUs. TponyHasi ypaBHOBEUIEHHAs cCICTeMa CUUCiIeHus. [[BonyHo-
JIeCATHYHAs CUCTEMa CUMCIICHUS.

KonupoBanue texcroB. KonupoBka ASCIL. OpnobGaiitHele komaupoBku. CraHzapT
UNICODE. Konupoka UTF-8. Ormnpenenenne wuHPOpMaLMOHHOTO 00bE€Ma TEKCTOBBIX
COOOILEHU.

KoaupoBanue nzobpakenuii. Ouenka nHGOpPMaMOHHOTO o0beMa rpaduuecKux JTaHHBIX
IpU 3aJaHHBIX pa3pelleHud U TIyOMHe KoaupoBaHus LBeTa. L[BeroBble Mojenu. BexTopHoe
koaupoBanue. @opmatsl rpaduueckux Qaitnos. TpexmepHas rpaduka. OpakranbHas rpapuka.

KO,I[I/IpOBaHI/Ie 3BYKa. OI_[eHKa I/IH(l)OpMaI_[I/IOHHOl"O o0BeMa 3BYKOBBIX JAHHBIX ITPU 3aIaHHBIX
HaCTOTC JUCKPETU3AlMU U Pa3pAIHOCTH KOAUPOBAHUA.

Anrebpa noruku. IloHsTue BbIcKa3biBaHUS. BpickasbiBaTenbHbIE (DOpPMBI (TIPEINUKATHI).
KBanTtops! cyiiecTBoBaHUs U BCEOOUTHOCTH.

Jlornueckue Oorncpanunu. Ta6J'II/II_U>I HCTUHHOCTHU. Jlormueckue BBIPpAXKCHUA. Jlormueckue
TOXAECTBA. ZIOKa3aTeJ'IBCTBO JJOTHYECKHUX TOXACCTB C IIOMOIIBIO Ta6.]'II/II_I UCTUHHOCTH.
Jlormueckue OIcpalru U onepan HaJl MHOXKXCCTBAMMU.

3akoHbl anreOpbl JIOTUKH. OKBUBAJIEHTHBIE IMPEOOPa30BaHUS JOTMUYECKUX BBIPAXKEHHI.
Jlornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUI.

Jlornueckue (pyHKUMU. 3aBUCUMOCTH KOJIMYECTBA BO3MOYKHBIX JIOTMUECKUX (QYHKIMI OT



KOJINYEeCTBA apryMeHTOB. [1oJIHbIE CHCTEMBI JIOTHYECKUX (PYyHKIIUH.

Kanonnueckue Qopmbl jorudeckux BbIpakeHUH. COBEpLICHHbIE IU3bIOHKTHBHbBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (POPMBI, AITOPUTMBI UX IMIOCTPOEHUS 110 TaOIUIE UCTHHHOCTH.

Jlornueckue 3aeMEHTHI B cocTaBe komiibtorepa. Tpurrep. Cymmarop. MHoropaspsiaHblil
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTax I10 3aJaHHOMY JIOTUYECKOMY
BBIPAXEHHIO. 3aITUCh JIOTUYECKOTO BBIPAXKEHUS I10 JIOTUYECKOM CXeMe.

[Ipeacrasnenue Lenpix Yrces B NaMsITH KOMIbIOTepa. OTpaHUYEHHOCTh JIMara3oHa YUCel
IIpU OTPaHUYECHUM KOJIMYECTBa pa3psanoB. llepemonHeHue pa3psaHoil ceTku. be33HakoBble U
3HAKOBBIC JJAHHBIC. 3HAKOBBINA OUT. [IBOMUHBIN JOMIOJHUTEIHHBINA KO OTPUIIATEIHHBIX YUCEIL.

[ToGuToBBIC JOTMUYECKHE omnepanud. Jlormdeckui, apuMETHYECKUH € IUKINYECKHUM
casurd. lllugpoBanue ¢ momousr0 MOOUTOBOH oneparnun "uckitoyaromee NMJIA".

Hpe,Z[CTaBJ'IeHI/IC BCHICCTBCHHBIX YUCCII B IIaMATH KOMIIBIOTCPA. 3Haqama;1 YacCTb U IIOPAA0OK
qucia. I[I/IaHaI%OH 3HAYCHUU BCIICCTBCHHBIX YHCCII. HpO6JIeMI>I XpaHCHUS BECIICCTBCHHBIX YUCCII,
CBsA3aHHBIC C OI'PAaHUYCHHUECM KOJIMYCCTBA Pa3pAJd0B. Brimonnenue onepauﬂﬁ C BCIICCTBCHHBIMU
qYuCJIaMH1, HAKOIIJICHUEC omunboK IIpU BBIYUCIICHUSAX.

114.6.3. AIropuT™Mbl ¥ TpOrpaMMHUPOBAHUE.

OmnpeneneHre BO3MOXKHBIX PE3YyJIbTATOB PAOOTHI MPOCTEUIINX AITOPUTMOB YIPABICHUS
VCIIOJHUTEIIIMA WM BBIUUCIMTEIBHBIX anropuTMOB. OmpelereHue HCXOAHBIX MJAHHBIX, IIPU
KOTOPBIX QJITOPHTM MOXKET AaTh TPeOyeMbIil pe3yIbTar.

Oranel pelleHus 3aJad Ha KOMIbloTepe. MHCTpyMeHTalbHBIE CPEICTBA: TPAHCIATOP,
OTJIAJAUUK, MPpoQMIMpoBIIKK. KoMnunsnus u uuTepnpeTanus nporpaMM. BupryanbHble MallIuHbI.

WuTerpupoBanHas cpena paspaboTku. Metoasl omiiaaku mnporpamm. Mcmonb3oBanue
TpaccupoBOYHBIX Tabmui. OTiagouHblii BeIBOJA. [lomiaroBoe BbIMOIHEHHE HMporpaMMmbl. Touku
ocra”oBa. [IpocMOTp 3HaUYeHMI IEPEMEHHBIX.

SA3pik mporpammupoBanust (Python, Java, C++, C#). Tunbl NaHHBIX: LEIOYHCIEHHBIE,
BEILECTBEHHbIE, CHMBOJIbHBIE, JIorTnueckue. BerBnenuns. CnoxHble yciaoBus. L{ukibl ¢ ycnoBuem.
[ukael mo nepemeHHON. B3anmo3aMeHsI€eMOCTh Pa3IMUYHbIX BUAOB LIMKIOB. MIHBapHaHT LHUKIA.
CocraBneHre LUKIA C UCIIOIb30BAHUEM 3apaHee OMPEAEIEHHOIO NHBAPUAHTA LIUKIIA.

JoxymenTupoBanue mnporpamm. Mcnosb3oBanne koMMeHTapueB. [loaroroBka ommcaHus
MPOTPaMMBbl U UHCTPYKLIUM IS I10JIb30BATEIS.

AnroputMbel 00pabOTKM HATypajbHBIX YHCEN, 3alMCAHHBIX B IMO3UIUMOHHBIX CHCTEMax
CUMCIIEHUS: pa30ueHHe 3alucu 4YMcia Ha OTHeNbHBIE LUQPbI, HAXOXKAEHHE CYMMBI U
npousBeneHus nudp, HaxokKACHHEe MaKCUMaIbHON (MUHUMAIIbHOM) HUPBHI.

HaxoxeHne Bcex MpOCTBIX 4KCEIl B 3aJJaHHOM JauamnasoHe. IIpencrasinenue dncna B BUAC
HabOpa MPOCThIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BE/ICHUS B CTETICHbD.

O06paboTka JaHHBIX, XpaHALMXCS B Qaitnax. TekcroBble U [BOMYHBIE (ailnbl. DaiiaoBbIe
nepeMeHHble ((aiinoBble ykazatenu). Urenue u3 ¢daiina. 3anuch B (aii.

Paz6uenue 3amaun Ha noazanaun. [loamporpammsl (mpoueaypsl U ¢pyHkiun). Pekypcus.
PexypcuBHble 00bekThl ((ppakTainsl). PekypcuBHble mpouenypbl U QyHkiuu. Mcnonas3oBanue



CTEeKa JUIsl OpraHU3aluy PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue craHAapTHOM OuOIMOTEKH s3blka mporpammupoBaHud. IlogkiroueHue
OMOIMOTEK MOANPOTPaMM CTOPOHHUX MNPOM3BOIUTENCH. MOAYIbHBI NPUHIMIT TOCTPOCHHS
IIPOrPaMM.

Uucnennple MeToAbl. TOYHOE W MPUOIMKEHHOE pEIIeHUs 3aqadd. UWCIEHHBIE METObI
pelIeHHusT ypaBHEHWIA: MeToj repebopa, METOJ TOJOBUHHOIO jeieHus. [lpuOmmkeHHOe
BBIUMCJICHHUE JJTUH KPUBBIX. BhruuciieHne miomaaei Guryp ¢ MmOMOIIbI0 YHCICHHBIX METOJIOB
(MeTo MPSAMOYTOJIBLHUKOB, MeTO T Tparenuii). [lonck makcumyma (MuHEMYMa) QYHKIIUN OJTHOM
MEPEeMEHHON METOI0M TIOJIOBUHHOTO JICJICHUSI.

OO0paboTKka CUMBOJIBHBIX JaHHbIX. BCTpoeHHBbIe (D)YHKIMHU S3bIKA MPOrpaMMHUPOBAHUS IS
00pabOTKH CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHUMBOJBHBIX CTPOK: IIOJCYET
KOJINYECTBA IOSBICHUH CHMBOJIa B CTpPOKE, pa30MEeHHE CTPOKM Ha CJIOBa MO HPOOEIbHBIM
CHUMBOJIaM, IIOUCK MOJCTPOKU BHYTPU JAHHOW CTPOKH, 3aMEHA HAJIEHHOM ITOJCTPOKHU HA IPYTIyIO
CcTpoky. ['eHepanus Bcex CJIOB B HEKOTOPOM ali(haBUTE, YJOBIETBOPSIOMIUX 3aJaHHBIM
orpannyeHusM. [IpeoOGpa3zoBanue yncia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbsl M TOCIEIOBATENFHOCTH YKced. BbruncieHne oO0OOLIEHHBIX XapaKTEPUCTHK
AJIEMEHTOB MAcCHBA WJIM YHUCJIOBOH IOCIENOBATEIbHOCTH (CYMMBbI, MPOWU3BEAECHUS, CPEIHETO
apu(QMETUYECKOT0, MUHHUMAIBHOTO U MAaKCHUMAllbHOTO 3JEMEHTOB, KOJHYECTBa 3JEMEHTOB,
YIOBJIETBOPSIOINIMX 33JJaHHOMY YCJIOBHIO). JIMNHEHHBIN MOUCK 3aJaHHOTO 3HAYCHHSI B MACCHUBE.

CoptupoBka ogHOMEpHOro MmaccuBa. [IpocTeie METOIbI COPTUPOBKH (METOJ MY3bIPbKa,
METO/]I BbIOOpA, cOpTHpOBKa BcTaBkaMmu). CopTupoBKa ciusiHueM. bbIicTpas copTupoBKa MaccuBa
(amroput™M Quickcort). JIBOMYHBIN IMTOMCK B OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymMepHble MaccuBBl (MaTpullbl). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MaCCUBOB:
3all0JHEHUE JIBYMEPHOTO 4YMCIOBOIO MAacCHBa IO 3aJaHHBIM IIpaBMJIaM, IIOUCK JJIEMEHTAa B
JIBYMEPHOM MAacCHBE, BbIYHMCIEHHUE MaKCUMyMa (MUHUMYyMa) U CyMMBbI 3JIEMEHTOB JIBYMEPHOIO
MaccHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOT'O MacCHBA.

114.6.4. UndopMaiimoHHbIE TEXHOJIOTUH.

TexcroBsiit npoueccop. PenaktupoBanue u ¢opmaruposanue. IIposepka opdorpaduu u
rpamMMaTuku. CpeacTBa MoKMcKa U aBTO3aMEeHbI B TEKCTOBOM Ipolieccope. Mcnonb3oBanue cTumiei.
CTpyKTypHpOBaHHbBIE TEKCTOBBIE JHOKYMEHTHl. CHOCKH, ornaBieHue. KosuiektuBHas paborta c
JNOKyMeHTaMHu. IHCTpYMEHTHI pelleH3UPOBaHMs B TEKCTOBBIX Iporieccopax. OOIauHbIe CEPBUCHL.
HenoBas mnepenucka. Pedepar. I[lpaBuna 1UTHpOBaHMS HMCTOYHUKOB U O(QOPMIICHHS
o6ubauorpaduueckux ccbuiok. OpopmileHHne CIUCKa JIUTEPATypbl. 3HAKOMCTBO C KOMIIBIOTEPHOMN
BepcTKoil TekcTa. TexHuuyeckwe cpeacTtBa BBoja TekcTa. CHenuaau3HpOBaHHBIE CpEACTBA
pelaKTUPOBAHHS MATEMAaTHIECKUX TEKCTOB.

Amnanu3 naHHbIX. OCHOBHBIE 33J]aud aHAJIN3a JaHHBIX: IPOTHO3UPOBAHUE, KJIaCCH(PUKAIINS,
KJIACTEpU3ALNs, aHAJIN3 OTKIOHEHWH. [locienoBaTebHOCTD pEIIEeHUs 3ajad aHaJIn3a JaHHBIX:
cOOp MEepBUYHBIX JAHHBIX, OYMCTKA M OLIEHKA KayecTBa JAaHHBIX, BBIOOP W/WIM MOCTPOCHUE
MOJIeJH, TpeoOpa3oBaHUE [aHHBIX, BU3YyalM3alUsl JaHHBIX, WHTEPIIPETalUs pPe3yIbTaToB.
[IporpaMMHBIe CpeICTBA W HMHTEPHET-CEPBUCH ISl 0OpabOTKM M TPEACTaBICHUS JIaHHBIX.
bonbune nannpie. MammnaHoe o0yyenue. HTeeKTyalbHbIi aHaIn3 JaHHbIX.

AHanu3 AaHHBIX C TIOMOINBIO DSJEKTPOHHBIX TaOnuIl. BelYKMCIEHHE CyMMBI, CpETHETO
apudMeTHuecKoro, HauOobmero (HAUMEHBINEro) 3HA4YEHWs JAWana3oHa. BeaucieHue
Kod(uUIMeHTa KOPPETSIUU BYX pPSIOB AaHHBIX. [locTpoeHue cTonO4aThiX, JUHEHYATHIX U



KpyroBeix auarpamm. [loctpoenue rpaduxoB Gpynkuuil. [lonbop nuHumM TpeHa, pemeHue 3aaa4y
IPOTHO3UPOBAHUSI.

UYucneHHoe pelleHUEe YpaBHEHMH € MOMOIIbIO 1oadopa mapaMerpa. OnTumu3anus Kak
IOUCK HAWIy4lIero pelleHus B 3aJaHHbBIX YycnoBusx. lLleneBas ¢QyHKIMs, orpaHuyeHHUs.
JlokanbpHbIE W TIIOOANBHBIM MHUHMMYMBI 11esIeBO (yHKuuu. PemeHue 3amad OonTHMH3ALUU C
HIOMOILBIO JIEKTPOHHBIX TAOJIHII.

114.7. CopepxxaHue oby4yeHus B 11 knacce.
114.7.1. TeopeTnueckre OCHOBBI HHPOPMATHKHU.

Teopernueckue mnoaxoapl K OLEHKE KojaudecTBa HMH(opManuu. 3akoH aaJUTHUBHOCTH
unpopmanuu. Popmyna Xapriau. Mapopmanus u BepositHocTs. Popmyna lllenHoHa.

AnroputMmbl cxatus gaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOPUTMBI CXKAaTUsl JAaHHBIX C TOTEPSMU. YMEHBIICHHE TJIYOHMHBI KOAMPOBAHMS IIBETA.
OcHoBHbIe ueu aaroputmon cxatus JPEG, MP3.

CkopocTh Tiepenadyd JaHHBIX. 3aBHCHMOCTh BPEMEHHU Tepenayd OT HH(POPMAIMOHHOTO
o0beMa JaHHBIX W XapaKTEPUCTHK KaHajga CBsA3W. [IpWYMHBI BO3HUKHOBEHHMSI OIIMOOK IpH
nepenave JaHHbIX. Kobl, T03BOIISONNE 00HAPYKUBATH M UCTIPABIISATH ONIMOKH, BO3HUKAIOIIUE
npu Tepenave naHHbIX. Pacctosame Xsmmuura. KogupoBanue ¢ moBTopeHHeM OWTOB. Kombl
XOMMUHTA.

Cuctembl. KOMITOHEHTBI cUCTEMBI M X B3aumozencTBue. CucreMHblil 3¢ GexT. YnpasieHue
Kak nHpOpMaMOHHKIH mporecc. OOpaTHas CBsI3b.

Mopenu u monenupoBanue. Lens MoaenupoBanusa. COOTBETCTBUE MOAEIIN MOJIETUPYEMOMY
00BEKTY UJIH MpOIIecCy, LIeTU MoJenrpoBanus. @opmanusalys NpUKIaAHbIX 3a1a4.

[IpencraBneHue pe3yapTaToB MOJEIMPOBAHUS B BHJE, YJOOHOM JUIi BOCHPHUSATHS
yesoBekoM. ['paduueckoe npeacTaBieHue TaHHbIX (CXEeMbI, TaOIUIbL, TpadUKH).

I'padgbl. OcHoBHBIe noOHATHA. Buasl rpagos. Omnmcanue rpadoB ¢ MOMOIIBIO MaTpHIL
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTHU. PelleHue anropuTMHYECKUX 3ajad,
CBSI3aHHBIX C aHAJIM30M TpadoB (IIOCTPOEHHE ONTHUMAIBHOIO MYTH MEXIy BepLIMHaMu rpada,
onpejiefieHue KOJMYECTBAa PpA3JIMYHBIX MyTeH MeXay BepUIMHAMH OpPUEHTHPOBAHHOTO
alMKJINYECKOro rpada).

Hepens. bunapraoe nepeso. JlepeBbst moncka. CiocoOsl 00xona nepesa. [Ipeacrasienue
apu(MeTHUECKUX BBIpAXEHUH B BHJE JepeBa. J[MCKpeTHble UTPHI JABYX WIPOKOB C MOJIHOH
uHpopmanueit. Iloctpoenue paepeBa mnepebopa BapUaHTOB, OMMCAHME CTPATETUU UIPHl B
TabIM4HOM (hopMe. BBHIMTPHIIIHBIE U MPOUTPHIIIHBIE TO3ULUHU. BBIMTPHIIIHBIE CTPATETHH.

CpencrTBa HCKYCCTBEHHOTO MHTEIUIeKTa. CepBHUCHl MAIMHHOTO MTEPEBOAA U PACIIO3HABAHUS
ycTHOM peun. KornutuBHble cepBUCH. MneHTHUKAIMS 1 TOUCK N300paykeHHi, pacrio3HaBaHUe
mun. CamooOyuaromiuecs: cucTeMbl. VCKyCCTBEHHBIM HHTEIVIEKT B KOMIBIOTEPHBIX HIpax.
Hcnonb30BaHue METOA0B HCKYCCTBEHHOT'O MHTEIIEKTa B 00yUaronux cucreMax. Mcnonp3oBanue
METOJIOB HMCKYCCTBEHHOTO HHTeIUIeKTa B pobOoToTexHuke. MHTepHeT Bemiel. IlepcnexkTuBbl
pa3BUTHUS KOMIIBIOTEPHBIX MHTEIUIEKTYalIbHBIX cucTeM. HelipoHHbIe ceTu.

114.7.2. Anroput™msl 1 IpOrpaMMUpPOBAaHUE.



@opManuzanus NOHATUA anroputMa. MamumHa ThOpHHra Kak yHUBEpCalbHash MOJECIb
Berunciennil. Tezuc Uepua-Trropunra.

OmeHka CIOXKHOCTH BhIYUCICHHHA. Bpemst paboTel 1 00beM HCHOJIB3yEeMOW MaMATH, MX
3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OIICHKAa aCUMITOTHYECKOM CIIOXKHOCTH
QITOPUTMOB. AJTOPUTMBI TTOJTMHOMHAIBHON cioxHOCTH. [lepebopubie anroputmsl. [Ipumepst
Pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOM 3a7a4u, KOTOPbIE UMEIOT PA3JIMYHYIO CIOKHOCTB.

[Touck mpocThIX wYHMcen B 3aJaHHOM JIMAMA30HE C TOMOIIBI0 AIropuT™Ma "pemero
Oparocdena".

MHoropaspsiIHbIe LeIble Yicia, 3a1a4d JITUHHON apu(pMETHKH.

CrnoBapu (accolMaTUBHBIE MAacCHBBL, OTOOpakeHus). Xomi-radbmuubl. [locTpoenue
aJ1(haBUTHO-YACTOTHOTO CJIOBAps /AJIs 3aIaHHOTO TEKCTa.

Crexku. AHanu3 NMPaBUIBHOCTH CKOOOYHOTO BBIpakeHUs. Boruncinenue apudmeTnyeckoro
BBIPXCHHUSI, 3aIICAHHOTO B TIOCT(OUKCHOH (opme.

Oqepezm. Hcnonb3oBanue oucpean il BpCMCHHOI'O XpaHCHUA JaAHHBIX.

Anroputmbl Ha Tpadax. IlocTpoeHne MHHMMAaIBHOTO OCTOBHOTO JI€peBa B3BEUICHHOTO
CBSI3HOTO HeEOpHUEeHTHpoBaHHOro rpada. KonamuecTBo pa3iuyHbIX MyTed MeXIy BEepLUIMHAMHU
OPUEHTUPOBAHHOIO ALUKINYeCcKOro rpada. Anroputrm JlelkcTpsl.

JepeBbs. Peanusanus gepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBouuHbIe (OMHAPHBIC)
nepeBbst. [locTpoenue nepeBa aisl 3aJaHHOrO apu(MeTHYecKoro BbIpakeHUs. PekypcuBHbIE
anropuTMbI 00x0/a Aepesa. Mcnonp3oBaHue cTeka u ouepenu A 00xoa aepena.

JluHaMpyeckoe NPOrpaMMHUpPOBAHME KaK METOJ PEIICHHsT 3alad C COXPAHEHHEM
IIPOMEXYTOUHBIX  PE3yJIbTATOB.  3aJaud, pelaeMbple C  IOMOIIBI  JUHAMHUYECKOTO
POrPaMMUPOBAHHUSA: BBIYMCICHUE PEKYPCHUBHBIX (DYHKIMH, MOJCYET KOJIMYECTBA BapHUAHTOB,
3a/1a4i ONTUMHU3ALUH.

[Tonsitie 00 OOBEKTHO-OPHUEHTHUPOBAHHOM NporpaMMupoBaHuu. OOBEKTHI M KIIACCHI.
CaoiicTBa u MeTo/1bl 00beKTOB. OOBEKTHO-OPUEHTUPOBAaHHBIN aHanu3. Pa3paboTka nporpamm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO NoAXo4a. MHKancynsuus, Haciae10BaHue, MOJIUMOpHU3M.

Cpensl ObicTpoil pa3pabotku mporpamm. IIpoexTupoBaHue uHTepdeiica Mmoap3oBaTes.
Hcnonp30BaHre TOTOBBIX YIPABISEMbIX 2JIEMEHTOB JUUISl IOCTPOEHUsI HHTEepdelica.

O0630p A3bIKOB MporpamMmmupoBanus. [loHsTHE 0 MapagUrMax NporpaMMHUPOBAHUSL.
114.7.3. UudopmMalinoHHbIE TEXHOJIOTUN

OTalbl KOMIIBIOTCPHO-MATEMATUYICCKOTO MOACTIUPOBAHUSA: TIOCTAHOBKA 3a1a4H, pa3pa60TKa
MOACIM, TECTUPOBAHUE MOJCIIH, KOMHBIOTepHBIfI OKCIICPUMCHT, aHallu3 pE3yIbTaToOB
MOACIINPOBAHUA.

HI/ICerTI/ISaHI/ISI opu MATECMATHYCCKOM MOJACIIMPOBAHMKU HCIPCPBIBHBIX IIPOLICCCOB.
MO,Z[CJII/IpOBaHI/IC JABWIKCHUA. MOI[CJ'II/IpOBaHI/IC OMOJIOTUYECKUX CHUCTEM. MaremMaTH4YecKue
MOACIN B DKOHOMHKE. BreranciaurenbHbIe OKCIICPUMECHTBI C MOJACISAMHU.

O6pa60TI<a PE3YJIbTATOB OJOKCICPUMCHTA. MeTton HaMMEHBIIUX KBaaApaToB. OI_ICHKa



YHCJIOBBIX TApAMETPOB MOJICIUPYEMBIX 0OBEKTOB U MpoIieccoB. BoccTanoBienue 3aBUCUMOCTEH
10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocTtHbie moaenu. Metonsl Monte-Kapiio. HMuranmonHoe MoAeIMpOBaHUE.
CucreMbl MaccoOBOr0 00CITyKUBaHUS.

Tabnuunble (pensuuoHHBIE) 0a3bl NaHHBIX. Talnuua - TpeACTaBICHHWE CBEIEHUH 00
OJHOTHIHBIX 00BekTax. Ilone, 3ammceh. Kimrou Tabmmipl. PaGoTa ¢ roroBoii 0a3o0i JaHHBIX.
3anonHenue 6a3bl AaHHBIX. [loMCK, COPTHPOBKA M (pUIBTpAIMs JaHHBIX. 3aIpPOCHl HA BEIOOPKY
JAHHBIX. 3aIpOChI ¢ NapameTpamMu. Beluucisemsie noJs B 3arpocax.

MmuoroTtabauunbsle 0a3bl JaHHBIX. THUOBI CBsI3e MexAy Tabmuiamu. BHemHwii Kimod.
[lenocTHOCTB 6a3bl JaHHBIX. 3aIIPOCHI K MHOIOTa0IMYHBIM 0a3aM JaHHBIX.

Nurepuer-npwioxenus. [IonaTre 0 cepBepHON U KIMEHTCKOM 4acTAX caita. TexHOoIorus
"KJIMEHT - cepBep", ee nocTouHcTBa U HeaocTaTku. OcHoBHI si3bika HTML u kackagHbIX Tabauig
ctwtett (CSS). Cuenapuu Ha si3b1ke JavaScript. @opmbl Ha BeO-CTpaHHIIE.

Pa3zmenienue BeO-caiiToB. Yciryra XxocTuHra. 3arpyska (aiiaoB Ha cailT.

BBoa m300pakeHUi ¢ MCHOJIb30BAaHUEM PA3IMYHBIX LHU(POBBIX YCTPOHCTB (LMPPOBBIX
¢doroanmnapaToB ¥ MUKPOCKOIIOB, BUJEOKaMep, CKaHEPOB U JIpyrux ycrpoiicts). I'paduueckuit
penakrop. Pa3zpemenne. Kanpuposanue. Mcnpasienue nepcrektussl. ['ucrorpamma. Koppekius
ypoBHEH, koppekuus nBera. OOeciBeunBaHME LBETHBIX H300paxkeHuil. Peryms. Pabora ¢
o0nactsMu. OUIbTPHL.

Mpuorocnoitasle n3o0paxxkenus. TexctoBble crmon. Macka cnosi. Kananel. CoxpaHeHue
BbIZicIeHHOW oOnactu. IloaroroBka winmocTpanuii  aisi  BeO-callTOB.  AHUMUPOBAHHBIC
U300pakeHmsl.

Bexrtopnas rpaduka. IlpumurtuBsl. M3meHeHue mnopsiika 3jieMeHTOB. BrlpaBHHMBaHME,
pacnpenenenue. I'pynnupoBka. Kpusele. @opMmaThl BEKTOPHBIX PHUCYHKOB. lMcrnonb3oBaHue
KOHTYpOB. BekTopu3zanus pacTpoBbIX H300pakeHUH.

[IpyHIMIBI TOCTPOEHMSI M PENAKTHUPOBAHUS TPEXMEPHBIX Mojened. CeTouHble MOJEIN.
Marepuansl. MoaenupoBaHue HCTOUHUKOB ocBelieHus. Kamepsl. AqautuBHble TexHoaoruu (3D-
npuHTepsl). [IoHATHE O BUPTYanbHON PEATbHOCTH U TONIOJHEHHON PEAIbHOCTH.

114.8. NnaHupyemble pe3ynbTaTbl OCBOEHUSI NporpamMmbl No UHcpopmaTuke
(yrmy6neHHbIN ypOBeHb) Ha YPOBHe cpefHero oouero obpasoBaHus.

114.8.1. JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT FOTOBHOCTh M CHOCOOHOCTh O0yYaromuXxcs
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH TMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIMI, TO3UTHBHBIX BHYTPEHHHX YOEXICHHH, COOTBETCTBYIOIIUX TPaJUIMOHHBIM
LEHHOCTSAM POCCHICKOro o0IIecTBa, paclIMpEeHUe )KU3HEHHOTO OIbITA U OIbITa ACSITETLHOCTU B
mpolecce  peajau3alMM  CPeACTBAaMH  y4yeOHOro  NIpeaMeTa OCHOBHBIX  HampaBJiICHUH
BOCIUTATEIbHON JESATEIbHOCTH.

114.8.2. B pe3ynbrare uzydeHus ”HQPOPMATHKU Ha YPOBHE CPEIHETO 00IIero oopazoBaHus
y o0Oy4arorierocst 0ynyT chOpMHPOBaHbI CIETYIONINE TUYHOCTHBIE PE3yIbTATHI:

1) Tpa)XxAaHCKOI'O BOCIIUTAHUA:

OCO3HAHUEC CBOUX KOHCTUTYUOHMOHHBIX IIpaB H 065[33HHOCTGI>'I, YBAXCHHUEC 3aKOHa U



MPaBOIOPSAIKA, COOJIOACHHE OCHOBOIOJIATAIONIMX HOPM HMHGPOPMAIMOHHOTO TIpaBa U
nH(pOpMaIMoOHHOM 0€30MMacCHOCTH;

TOTOBHOCTh TPOTHUBOCTOATH HJCOJIOTUU DKCTPEMU3Ma, HalMOHAIM3MA, KceHohoOuu,
JUCKPUMHHAIIMM O COIMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM IPU3HAKAM B
BUPTYaJIbHOM IPOCTPAHCTBE;

2) NaTpUOTHYECKOT'O BOCIIUTAHUS:

[ICHHOCTHOE OTHOIIEHHE K MCTOPHYECKOMY HACIEIUIo, JOCTHKeHHsM Poccum B Hayke,
UCKYCCTBE, TEXHOJOTUSX, IOHMMAaHWE 3HauYeHHs WHOOPMATHKA KaK HAyKd B IKH3HHU
COBPEMEHHOT0 00IIeCTBa;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:
c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO ITOBEICHHUS;

CIIOCOOHOCTD OLCHUBATH CUTYAllUIO U IIPUHHUMATL OCO3HAHHBLIC PCHICHUS, OPUCHTHPYAICH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI 1 HCHHOCTHU, B TOM YUCJIC B CCTHU I/IHTepHeT;

4) 3CTCTHUYCCKOI'O BOCIIMTaHMA:

OCTCTUYCCKOC OTHOIICHHUC K MHPY, BKIIOYaA OCTCTHUKY HAYYHOI0 MW TCXHHUYCCKOI'O
TBOPYCCTBA,

CIIOCOOHOCTH BOCIIPUHHUMATDL Pa3JIMYHBIC BUAblI UCKYCCTBA, B TOM 4YHMCJIC OCHOBAHHOI'O Ha
HCIIOJIBb30BaHHNH I/IH(bOpMaI_II/IOHHLIX TCXHOHOFHﬁ;

5) pusnueckoro BOCIUTAHMUS:

c(hOpMHUPOBAHHOCTH 3I0POBOTO U OE30MACHOTO 00pa3a )KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO, B TOM UYHUCJIE 3a CUET COOJIOICHHS TpeOOBaHMI 0€30MacHOM dKCIUTyaTaIlluu
cpeacTB MHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) TpyIOBOTO BOCITUTAHUS:

TOTOBHOCTh K aKTHBHOM ACATCIIBHOCTH TEXHOJIOTHYECKOU U COHH&HBHOﬁ HaIIpaBJICHHOCTH,
CIIOCOOHOCTH HHUIUHUPOBATH, INTAHUPOBATE U CAMOCTOATCIIBHO BBIMIOJIHATH TAKYIO ACATCIIbHOCTD,

uHTEepec K cdepaM MpohecCHOHATBHOW AEATENbHOCTH, CBA3aHHBIM C HH(pOPMAaTHUKOMH,
IpOTPaMMHUPOBAaHUEM M HWH()OPMAIIMOHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTHIKEHHSIX
HayKd WH(GOPMATUKH M HAay4YHO-TEXHHYECKOTO Mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyayiieit mpodeccuu 1 peain30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTh U CHOCOOHOCTh K 00pa3oBaHHIO M CaMOOOPa30BaHHUIO Ha MPOTSHKEHUU BCei
KU3HH;

7) PKOJOTUYECKOTO BOCITUTAHHUS:

OCO3HaHHE II100AIbHOTO XapaKTepa SKOJIOTHYeCKUX MPoOIeM U MyTel X pelieHus], B TOM
YHCIIe ¢ YIEeTOM BO3MOKHOCTEH MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) 1IeHHOCTH HAyYHOTO TTO3HAHUS:

C(bOpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYHOIIECTO COBPCMCHHOMY  YPOBHIO



Pa3BUTHS HAYKH, JOCTHKEHHSIM HAYYHO-TEXHUYECKOT0 ITpOrpecca v 00IEeCTBEHHOM PAaKTUKH, 32
CUeT NOHUMAHUS pPOJM WH(POPMAIMOHHBIX PECYpCOB, WH(POPMAIIMOHHBIX IPOIECCOB H
UH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBUAX LU(PPOBOW TpaHCPOPMALUU MHOTUX Cep >KU3HU
COBPEMEHHOT0 O0IIECTBa;

OCO3HAHUC LICHHOCTHU HaquOﬁ ACATCIBHOCTH, TOTOBHOCTb OCYHICCTBJIATH HPOCKTHYHO U
HCCICO0BATCIIbCKYIO ACATEIIBHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC.

B mpoimecce JoCTHKEHHS JIMYHOCTHBIX — PE3YJIBTATOB OCBOCHHUSI IMPOrPaMMbl IO
uHpopMaTuKe Yy  OOYyYalOIIMXCS  COBEPLICHCTBYETCS  OMOLMOHANBHBIA  WHTEIJIEKT,
IpernoiararoImui copMUpPOBaHHOCTH:

CaMOpPEryJIMpoBaHus, BKIIIOYAIOIMIETO CAMOKOHTPOJIb, YMEHUEC ITPUHHUMATh OTBETCTBEHHOCTDH
3a CBOC IIOBCACHHC, CIIOCOOHOCTH AAlITUPOBATHCA K SMOIIMOHAJIbHBIM U3MCHCHUAM U MTPOABJIATH
FI/I6KOCTI), OBITH OTKPBITBIM HOBOMY,

BHYTPEHHEH MOTHMBALMM, BKIIOYAIOUICH CTpEMJICHHME K JOCTH)KCHMIO LEJIM M YCIEXY,
ONTUMH3M, HHULIMATUBHOCTb, YMEHUE JIEHCTBOBATD, UCXO/s U3 CBOUX BO3MOXKHOCTEN;

OMIIaTHUH, BKHIO‘-IaIOHleﬁ CIIOCOOHOCTH MOHHMMATh OMOIHOHAJIBHOC COCTOSHHUC JPYIux,
YYUTBIBaTh €r0 MpPU OCYIIECTBICHUM KOMMYHHKALMH, CIIOCOOHOCTh K COYYBCTBUIO U
CONICPSIKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIFOYAIOLIMX CHOCOOHOCTh BBICTPAWBATh OTHOILEHHS C JAPYTMMHU
JFOAbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

114.8.3. B pe3ynbraTe n3yueHus: MHGOPMATUKKU HAa YPOBHE CPEIHEro 001Iero oopa3oBaHus
y oOyuatomerocss OyayT c(opMUpOBaHBI METalpPEeIMETHBIE pPE3ylIbTaThl, OTPAKCHHBIC B
VHHUBEPCATbHBIX YUEOHBIX JCHCTBUAX, a UMEHHO - MO3HABaTEIbHBIE YHUBEPCAIbHBIE yueOHBIE
JNEeUCTBUSI, KOMMYHUKATUBHBIE  YHUBEPCAJbHbIE  y4yeOHBIE  JEHCTBHS, PErYJISTUBHbBIC
YHHUBEpCcaIbHbIe yueOHbIE IeWCTBUS, COBMECTHAS JEATEIbHOCTb.

114.8.3.1. OBnaseHue yHUBEpCaIbHBIMU NIO3HABATEIbHBIMU JIEHCTBUSAMU:
1) 6a3oBbIe JJIOTHYECKUE JCHCTBUS:

CaMOCTOSITENILHO (OPMYJIUPOBATh U aKTyaJIM3HpPOBaTh MPoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHaBJ'II/IBaTB CYHIGCTBGHHBIﬁ HpI/I3HaK HNJIN OCHOBAHUA IJIA CpaBHeHI/ISI, KJ'IaCCI/I(l)I/IKaIII/II/I 158
00001IeHHS;

OMPEACIIATh LUCIIN ACATCIIBHOCTH, 3a/laBaTh IMapaMETPbl U KPUTCPUN UX JOCTUIKCHUSA,
BBISABIIAITH 3dKOHOMEPHOCTHU U ITPOTHBOPCUYHNSA B pACCMATPHUBACMBIX ABJICHUAX,

pa3pabaTbIBaTh IJIaH pelIeHUs TPOOJIEMBI C YYETOM aHaJIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTH KOPPCKTUBBI B ACATCIBHOCTH, OLCHUBATH COOTBETCTBUC PE3YJIbTATOB LCIIAM,
OLICHUBAThL PUCKU HOCJ'IC,Z[CTBI/If/’I ACATCIIbHOCTH,

KOOPJAUHUPOBAaTh W BBHINOJHATH pPabOTy B YCIOBUSAX pPEATBbHOrO, BHUPTYAJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;



pa3BHUBATh KPEATUBHOE MBIIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIeM.
2) 6a30BbIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

BJIaJCTh HaBbIKaMH y‘{e6HO-HCCH€IIOBaT€HBCKOﬁ u HpOCKTHOfI ACATCIIBHOCTH, HaBBIKaMU
pa3p€iCHusd npo6neM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATCIIPHOMY IIOUMCKY MCETOIOB
peICHUS NPAKTUYCCKUX 3a1a4, PUMCHCHHIO Pa3JIMYHbIX MCTOJO0B ITO3HAHU A,

OCYLIECTBJIATh PA3JIMYHBIC BHUIBI JEATEIBHOCTH II0 IIOJYYCHUIO HOBOI'O 3HAHMS, €ro
UMHTEpIpETalnH, MPeoOpPa30BaHNUI0 U MPUMEHEHUIO B Pa3IMYHBIX y4EOHBIX CHTYalHUsiX, B TOM
Yuciie IPU CO3/aHUU YUE€OHbBIX U COLIMATIbHBIX TPOEKTOB;

(bOpMI/IpOBaTB Hay‘ﬂIHbe/'I THUII MBIIIJICHUA, BJIaACTh Hﬂy‘IHOfI TGpMHHOJ’IOFHGﬁ, KIIFOYCBBIMU
IIOHATHUAMU U METOJaMHU,

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3aJla4d B 0OpPa30BaTEIbHON JCATCILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISBJIATh IIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalM3UpOBAaTh 3a/ady, BBIABUIATh
TUIIOTE3Y €€ PELEHUs, HAXOANUTh apIyMEHTBI Ul J0Ka3aTelIbCTBAa CBOMX YTBEP)KICHUH, 3a/1aBaTh
IapamMeTphbl U KpUTEPUH PEILEHNUS;

AHAJIM3UPOBATD ITOJYYCHHBIC B XO€ PCHICHUA 3ala4i PE3YJIbTAThl, KPUTHUYCCKU OLICHUBATH
X JOCTOBCPHOCTD, IIPOrHO3UPOBATHE USMCHCHUC B HOBBIX YCIIOBUAX,

AaBaTb OLICHKY HOBbIM CUTYyaAllUsIM, OLICHUBATb HpHO6p€T€HHLII>i OIIBIT,

OCYIIECTBIIATh IIEJICHANPABICHHBIA MOUCK IEPEHOCA CPEICTB M CHOCOOOB IECHCTBHSA B
npodeCCHOHATIBLHYIO Cpeay;

yMETh TEePEHOCHTHh 3HAaHWA B  T[IO3HABATEJBHYIO M  MPAKTHYECKYH  00JacTu
JKU3HEACITENbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX o0acTel;

BBIIBUT'aTb HOBBIC HACHU, MNpCEAjiaraTb OPUTHHAJIBHBIC MNOAXOAblI W PCHICHUA, CTABHUTb
HpO6J’I€MI>I " 3a7la4u, JOIMYyCKAIMHNE AJIbTCPHATUBHBIC PCIIICHUA.

3) pabota ¢ uHpopmanueit:

BJIaJIETh HABBIKAMHU MOJY4YEHHs] HMHQPOpMAlUMUd U3 HUCTOYHHKOB DPAa3HBIX THIIOB,
CaMOCTOATENIBHO  OCYILECTBIIATh IIOMCK, AaHAJIW3, CUCTEMATU3alUI0 U HHTEPIPETALUIO
MH(pOpPMaLIMU PA3INYHBIX BUJIOB U (OPM MPEACTABICHUS;

CO3/1aBaTh TEKCThI B PA3JIMYHBIX (hopMaTax ¢ y4eTOM HazHAuYEHUS UHPOPMALIUH U IeNeBON
ayJIMTOPUH, BBIOUpPAs ONTUMANIbHYIO (OPMY MPEACTABICHUS U BU3yaU3alllN;

OICHUBATH NOCTOBCPHOCTDH, JICTUTUMHOCTDH I/IH(I)OpMaI_[I/II/I, €C COOTBCTCTBUC IIPABOBBIM U
MOPaJIbHO-3THUYCCKUM HOPMaM;

HCIOJIb30BaTh CPeACTBa HH(POPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX M OpPraHU3allMOHHBIX 3a/Ja4 C COOJIOJIEHHEM TpeOOBaHUMN
DPTrOHOMUKHU, TEXHUKUA OE30MAaCHOCTU, TUTHEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U ITHUECKUX
HOPM, HOPM HH(POPMAITMOHHON O€30TTaCHOCTH;



BJaJeTh HaBBIKAMH pACMO3HABaHUS M 3alIUThl  HMH(pOpMAIMM, WHPOPMALMOHHOM
0€30I1aCHOCTH JINYHOCTH.

114.8.3.2. OBnageHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JACHCTBUSMU:
1) obuienwue:
OCYIIECTBISATH KOMMYHHUKAIIMH BO BCeX chepax KHU3HU;

pacrio3HaBaTh HeBepOalbHbIE CPe/ICTBA OOIIEHUS, IOHUMATh 3HAYEHHUE COLIUAIbHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHIIKH KOHMIMKTHBIX CUTYallui U CMATYATh KOH(IMKTHI;

BJIAACTL pa3/INYHbIMU crocodamMu O6H_I€HI/IH n BSaHMOHeﬁCTBHH, APTYMCHTUPOBAHHO BECTHU
Auajlior, ymCeTb CMATYATh KOH(i)JII/IKTHBIe CUTyalluu,

Pa3BEpHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIIOJIb30BAaHUEM S3bIKOBBIX CPEJICTB.
2) coOBMECTHAs €S TEIIbHOCTD:
IIOHMMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHIMBHUyaIbHON paboThI;

BI)I6I/IpaTI> TEMATUKY W MCTOAblI COBMECCTHBIX IIGfICTBPIfI C YUYCTOM O6IlII/IX HHTCPECCOB U
BO3MOKHOCTEH KaXXa0ro0 4iICHAa KOJIJICKTHBA,

MPUHUMATh LEJIM COBMECTHOM JI€SITEIBHOCTH, OPraHU30BbIBATH M KOOPJAWHHPOBATH
JIEMCTBHUSI 10 UX JOCTHXKEHHIO: COCTABIIATH IUIaH ACHCTBUM, pacIIpeAeATh POJIU C YYETOM MHEHUN
YYaCTHHKOB, 00CYK/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

OLIEHUBATh Ka4eCTBO CBOET0 BKJIaJa M KaX/10r0 yYaCTHUKA KOMaH/Ibl B OO pe3ysbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeJjaraTb HOBBIE IPOEKTHI, OLICHUBAThb WJEHU C IMO3UMLHMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIIATL TIO3UTUBHOC CTPATCTUYCCKOC TIOBECACHHUEC B PA3JIMYHBIX CUTYyalUIX,
MMPOSABJIATE TBOPYECTBO U B006pa)K€HI/I€, OBITh WHUIMAaTUBHBIM.

114.8.3.3. OBnafgeHne yHUBEPCATbHBIMU PETYJIATUBHBIMU JIEHCTBUSAMU:
1) camoopranuzanus:

CaMOCTOSITENTFHO OCYIIECTBIISATh MO3HABATEIbHYIO JAESITEIbHOCTh, BBIBISATH IMPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B OOpa30BATEIIBHOW NEATCITHHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITEJILHO COCTaBIIATh IUIAH PELICHUs NMPOOJIEMBbI C YY€TOM HMMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTCHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;
pacuIMpsATh paMK1 Y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JieNiaTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLICHUBATHb HpI/IO6p €TEHHBIN OIIBIT,



CIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSIBIICHUIO ITMPOKON 3PYAMIIMU B pa3HBIX 001acTIX
3HAHWH, TOCTOSTHHO MOBBIIIATHL CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb!

JaBaTb OLCHKY HOBLIM CHUTyallUsIM, BHOCHUTH KOPPEKTHBBI B ACATCIBHOCTH, OLICHUBATH
COOTBCTCTBUC PCIYJILTATOB LCIIAM;

BJIaACTh HAaBbIKaMH [M03HaBaTEIILHOM pe(i)J'[eKCI/II/I KaK OCO3HaHHUA COBEPIIACMBIX HefICTBI/Iﬁ u
MBICJIMTCIIBHBIX ITPOLCCCOB, UX PE3YJILTATOB U OCHOBaHHﬁ, HCIIOJIb30BATh IPUCMBI pe(bJIeKCI/II/I
IJI1 OLICHKKU CHUTYyalluu, BBI60pa BCPHOI'0 pCIICHUA,

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 X CHUXKEHHUIO;
IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTATOB AEATEIbHOCTH.
3) npuHATHS €0 U IPYTHX:

IPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IPU aHAIHU3€E Pe3yIbTaTOB AEATEIbHOCTH;
IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YEJIOBEKa.

114.8.4. [IpenMeTHbIE pe3ynbTaThl OCBOCHHUS MPOTrpaMMbl 10 UH(DOPMATUKE YTITyOIEHHOTO
ypoBHs B 10 kiacce.

B npomecce wu3ydeHus Kypca uHPopMaTuku yriyOiaeHHoro ypoBHs B 10 kiacce
o0yuaromuMucs OyayT JOCTUTHYTBI CIEAYIOIINE IPEAMETHBIE PE3YJIbTaThI:

BJIaJICHHE MPEACTaBICHUSIMH O POJM MH(OPMAIMM M CBS3aHHBIX C HEH IPOIECCOB B
pUposie, TEXHUKE M oOulecTBe, MOHATUAMHU "HHPopmanus", "uHGOpMaUMOHHBIN Ipouecc",
"cucrema", "KOMIIOHEHTBHI cucTeMbl", "cucteMmHbll 3¢dext"”, "uHdopmanmnonHas cucrema",
"cuctema ynpasneHus";

BJaJIeHMEe MeTOoJaMM MoMCKa HuHpopMmauuu B cetu HHTepHET, yMeHHE KpHUTHYECKH
OLICHMBaTh MH(OPMALINIO, TOJyYEHHYIO U3 ceTu HTepHeT;

YMCHHE XapaKTCPpU30BaATb OoJIbIIIHE JAaHHBIC, TPHUBOAWUTL IMPUMEPBI HCTOYHHUKOB HUX
MOJIYYCHHA W HaIpaBJICHUA HCIIOJIb30BaHUSA, YMCHHUC KJ'IaCCI/I(i)I/IHI/IpOBaTI) OCHOBHBIC 3aJadu
aHaJIM3a JaHHBIX (HpOPHOSI/IpOBaHI/IC, KHaCCI/I(I)I/IKaI_II/ISI, Ki1aCTepuizanusd, aHalIn3 OTKHOHCHHﬁ),
MMOHUMAaTh MOCJICAOBATCIbHOCTE PCHICHUA 3ada4d aHalin3a JaHHBIX: C60p NEPBUYHBIX JAHHBIX,
O4YHMCTKa M OICHKa Kady€CTBa OJaHHBIX, BBI60p W/Wu MOCTPOCHUC MOICIIH, Hp606pa30BaHI/IC
JaHHBIX, BU3yalInu3alud JaHHBIX, HHTCPHIPETALUA PE3YJIBTATOB,

IIOHUMAaHHUEC OCHOBHBIX TPUHIOUIIOB YCTpOﬁCTBa n (I)YHKI_II/IOHI/IPOBaHI/ISI COBPCMCHHBIX
CTallMOHAPHBIX U MOOMJIBHEIX KOMITBIOTEPOB, TeH}I[eHIII/Iﬁ Pa3BUTHA KOMIIBIOTECPHBIX TGXHOJ’IOFHﬁ;

BIIQJICHHE HaBBIKAMH paOOThl C OMEPANMOHHBIMU CHCTEMaMH, OCHOBHBIMH BHUJAMHU
MIPOTrpaMMHOTO 00eCTIeUeHHUs JIJIsl PEeIIeHUs YIeOHBIX 3a71a4 110 BEHIOPaHHOMW CIeIMaTH3allNH,

HaJIMYue MPEJICTaBICHUM O KOMIIBIOTEPHBIX CETSAX M MX POJU B COBPEMEHHOM MHDE, O
0a30BBIX MPHUHLMIIAX OPraHU3alUuu U (QYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeil, 00 00Imux



NPUHIUIAX pa3pabOTKU U QYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIA;

IIOHMMaHHE Yrpo3 MHPOPMALMOHHOW 0€30MacHOCTH, UCMOJIb30BAaHUE METO/IOB U CPEICTB
NPOTHBOACHUCTBUS OSTHM Yrpo3aMm, COONIOZeHHEe Mep O€30MacHOCTH, MPEIOTBPAIIAIOLINX
HE3aKOHHOE paclpOCTPaHEHHE IEPCOHAIBHBIX JAHHBIX, COONIOeHHE TPeOOBaHUN TEXHUKU
0€3011aCHOCTH ¥ TUTHEHBI MPH paboTe ¢ KOMIBIOTEpAMH M APYTUMH KOMITIOHEHTaMH I (ppPOBOTO
OKpY’)KEHHsI, NOHMMaHHE IIPABOBBIX OCHOB HCIIOJb30BAHUS KOMIIBIOTEPHBIX Iporpamm, 0a3
JAHHBIX ¥ paboThl B ceTH HTEpHET;

MMOHMMAaHWE OCHOBHBIX MPUHIUIOB JUCKPETH3AIMU PA3IUYHbIX BUIOB HH(pOpmanuu,
YMEHHE OIpeaesaTh WHHOPMAIMOHHBIH 00beM TEKCTOBBIX, IpaMUECKUX W 3BYKOBBIX JaHHBIX
IIpY 33JJaHHBIX IIapaMeTpax AUCKPETU3ALHUH, YMEHHUE ONPEIEIATh CPEAHIOI CKOPOCTh Iepeaadn
JAaHHBIX, OIEHUBATh U3MEHEHUE BPEMEHU Iepeiadnl MPY U3MEHEHUH WHPOPMAITMOHHOTO 00heMa
JTAHHBIX U XapaKTEPUCTUK KaHAJIA CBA3H;

YMCHHUC HMCIIOJIB30BATh IIPpU PCIICHUH 3aaayd CBOMCTBA IIO3UIIMOHHOM 3aIlMCHU YHUCCII,
ajiropyurMa IIOCTPOCHHA 3allMCU YHuCJ]la B HO3I/II_II/IOHHOI71 CHUCTEMC CYUHUCICHHUA C 3aJaHHBIM
OCHOBAHHMEM U MOCTPOCHUA YUCIIA 110 CTPOKCE, cogepmameﬁ 3aIIMCh ATOTO YHCA B HO3UIMOHHOMN
CUCTEMC CHUCIICHUS C 3aIaHHBIM OCHOBAHHUEM, YMCHHUEC BBIIIOJIHATH apI/I(bMeTI/I‘IeCKI/Ie orcpanuvu B
MNO3HMITMOHHBIX CUCTEMAX CUMCICHUA,

YMCHHC BBIIIOJIHATD npeo6pa30BaHH;1 JJOIT'MYCCKUX BLIpa)KCHHﬁ, HCITOJIb3YsI 3aKOHBI anre6pbl
JIOTUKH, YMCHUC CTPOUTH JIOTHUYCCKOC BBIPAKCHHUC B I[I/I3"I)IOHKTI/IBHOI71 N KOHBIOHKTHBHOM
HOPpMAaJIbHBIX (1)0pMaX 1o SaﬂaHHOﬁ Ta6J'II/II_Ie HCTHUHHOCTH, HMCCJICOOBATH 00/1aCTh UCTUHHOCTHU
BBICKA3bIBAHUSA, COACPIKAIICTO IECPEMCHHBIC, PCIIaTb HCCIIOKHBIC JIOTHYCCKUEC YPAaBHCHUA U
CHCTCMbI ypaBHeHHﬁ;

MOHUMaHKE 0a30BbIX aAJTOPUTMOB 00PaOOTKH YUCIIOBON M TEKCTOBOM HH(POPMALIUH (3aITUChH
qycesl B NO3ULUOHHON CUCTEME CUMCIEHUS, HAXOXKICHHE BCEX IPOCTBIX YHUCEN B 3aJaHHOM
nuana3zoHe, 00paboTKa MHOTOpa3psAIHBIX LIENbIX YUCEN, aHaJIN3 CUMBOJIBHBIX CTPOK U APYTHUX),
ITOPUTMOB MTOUCKA U COPTUPOBKHU, YMEHHE OIIPENENIATh CI0KHOCTh H3y4aeMbIX B Kypce 6a30BbIX
QITOPUTMOB  (CyMMHUpPOBaHHE JJIEMEHTOB MAacCHUBa, COPTUPOBKAa MaccuBa, IepeOOpHbIE
QITOPUTMBI, JBOMYHBIA IOMCK) M MPUBOAUTH IMPHUMEPHl HECKOJBKHUX QJITOPUTMOB pPa3HOM
CJIOKHOCTH JIJIsl pELLIEHUs OJJHON 3a]1auH;

BJIaJICHHE YHUBEPCAJIbHBIM S3bIKOM IPOrpaMMHUpPOBaHUs Bbicokoro yposHs (Python, Java,
C++, C#), npencraBieHMs MM O 0a30BBIX THMAX JaHHBIX M CTPYKTypax IaHHBIX, YMEHUE
UCMOJIb30BaTh OCHOBHBIE YMPABJSIOMIME KOHCTPYKLIMH, YMEHHE OCYIIECTBIATh aHaIu3
NPEUIOKEHHON MPOTPaMMBI: OIPENENATh Pe3yabTaThl pabOTHl MPOTPaMMBI TIPU  33JaHHBIX
UCXOJIHBIX [JaHHBIX, OMNpENeNiTh, MPH KaKUX HCXOAHBIX JAaHHBIX BO3MOXKHO TOJy4EeHHUE
yKa3aHHBIX pPE3yNbTaTOB, BBIIBIATH JIAaHHBIE, KOTOPhIE MOTYT TPUBECTH K OMIMOKE B padoTe
porpaMMsl, (POPMYITUPOBATH MPEUIOKEHUS 110 YIYUILIEHHUIO TPOrPaMMHOT0 KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYPHPOBAHHBIE TEKCTOBBIC JIOKYMEHTHI M JEMOHCTPAIIHOHHBIE
MaTepuajibl C HCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOIPAMMHBIX CPEICTB U
00JIauHBIX CEPBHCOB;

YMEHHUE HCIOJIBb30BaTh HIEKTPOHHbBIE TAOIMIIBI I aHaJIN3a, PEICTaBICHUS U 00pabOTKH
JaHHBIX (BKJIOYash BBIYMCIIEHUE CYMMBI, CpEJHEro apupMeTH4ecKoro, HauOOJbIIEr0 U
HaMMEHBIIETO 3HAUCHHH, pellieHHe YpaBHEHU, BBIOOP ONTUMAIBHOTO peIIeHHs], TO00p JIMHUH
TpeH/ia, pelieHue 3a/1a4 MPOTrHO3UPOBAHU).

114.8.5. IlpeameTHbIe pe3ynbTaThl OCBOCHUS MPOrpaMMbl IO MH(OpMaTHKE yri1yOJIeHHOTO



ypoBHs B 11 knacce.

B mpouecce wu3yuenuss kypca uHboOpMaTHKU yriyOieHHOro YypoBHsS B 11 kiacce
00y4aromuMucs OyayT JOCTUTHYTHI CIICAYIONINE TPEIMETHBIE PE3YIbTaThI:

YMEHHE CTPOUTh HEPAaBHOMEpHBIE KOAbI, IOIYCKAIOIIME OJHO3HAYHOE IEKOAUPOBAHME
cooOmeHuii (mpeuKCHBIC KOJbI), MCIOJIB30BaTh IMPOCTEUIINE KOABI, KOTOPBIC ITO3BOJISIOT
oOHapyXHUBaTh U HUCIPABJIATH OMIMOKU MpU Nepeaade JaHHbIX, CTPOUTH KOJ, 00ecTeunBarOIInun
HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOI JJIMHY COOOIIEHUS MPU WM3BECTHOH YacTOTE CUMBOJIOB,
HOSICHSTH MPUHIUIIBI PA0OTHI MPOCTHIX aJITOPUTMOB C)KATHUS JAHHBIX;

YMEHHUE pelIaTh AITOPUTMUYECKHE 3a/aud, CBS3aHHBIE C aHauu3oM rpadoB (3amauu
IIOCTPOCHMS ONTUMAJIBHOTO IYTH MEXAY BepUIMHaMu Trpada, omnpeneneHus KoJIuyecTBa
Pa3IMYHBIX IMyTEeH MEXJy BEpIIMHAMH OPHUEHTHPOBAHHOIO AlMKIMYECKOro rpada), yMeHue
UCIIOJB30BaTh JEPEBbsd IPU AHAIA3E M IOCTPOCHUM KONOB W U1 IPEACTaBICHUS
apu(QMETUUECKUX BBIPAXKECHUM, NMPU PELIEHUHU 3ajay MOMCKAa U COPTUPOBKH, YMEHHME CTPOUTH
JIEpeBO WIPbl IO 3aJaHHOMY alrOpUTMY, pa3padarbiBaTb M OOOCHOBBIBaTb BBIUTIPBILIHYIO
CTPATETHIO UTPHI;

yMeHHue pa3pabaThlBaTh U peali30BbIBaTh B BHJIE IPOrpaMM 0a30BbIE alrOPUTMbI, YMEHHE
MCIIOJIb30BaTh B pOorpamMmax JaHHbIE Pa3JIMYHbIX TUIIOB C yYETOM OTPaHUYEHUN Ha MaIa3oH UX
BO3MOYKHBIX 3HAUEHUH, IPUMEHSTh IPU PEIIEHUH 3a7ay CTPYKTYpPBhl JaHHBIX (CIIHUCKHU, CIOBapH,
CTEKH, Ouepenu, IEpEeBbs), HCIIOJIb30BATh 0Aa30BbIE OINEpPAllMM CO CTPYKTypaMU JIaHHBIX,
IPUMEHATh CTaHJApTHBIE U COOCTBEHHBIE MOANPOrpaMMbl JIIsi 00paOOTKHM YHMCIOBBIX JaHHBIX U
CHUMBOJIBHBIX CTPOK, UCIIOJIb30BaTh MPH pa3paboTKe mporpamMM OUOIMOTEKH OAIPOTPaMM, 3HATh
(GYHKLIMOHAJIbHBIE BO3MOXHOCTH HMHCTPYMEHTAIbHBIX CPEICTB CpeAbl pa3pabOTKU, yMEHHUe
UCIIOJIb30BaTh CPEACTBA OTJIAJKM IpOrpaMM B Cpelde IpPOrpaMMUPOBAHUS, YMEHHUE
JOKYMEHTUPOBATh IPOIPaMMBI;

YMEHHE CO3/1aBaTh B€O-CTPaHUIIbL;

BJIaJIEHHE OCHOBHBIMHU CBEIEHUSAMHM O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEJICTBAX CO3/1aHUS U
paboThl ¢ HUMHU, YMEHUE UCIOJb30BaTh TaOJUYHbIE (PENIALIMOHHBIE) 0a3bl JaHHBIX (COCTABIATH
3arpockl B 0a3ax JaHHBIX, BBIMOJIHATH COPTUPOBKY U MOUCK 3amucell B 0a3e JaHHBIX, HAMOIHATD
pa3paboTaHHy0 0a3y aHHBIX) U CIIPABOYHBIC CUCTEMBI;

YMEHHE HCIOIb30BaTh KOMIBIOTEPHO-MaTEMaTHUECKUE MOJENU JJIs aHaiu3a OOBEKTOB U
npoieccoB: (GopMynupoBaTh I1€db MOJICTUPOBAHMS, BBINOIHATH AaHAJIU3 PE3yJIbTaTOB,
MOJIYYEHHBIX B XOJ€ MOJCIHUPOBAHUS, OLICHMBATh COOTBETCTBHE MOJEIH MOJAEIUPYEMOMY
00BEKTY WJTH TIPOLIECCY, MPEICTABISATh PE3YIbTaThl MOJCIIMPOBAHUS B HATJISITHOM BUJIE;

YMEHHE OPraHU30BBIBATh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C HCIOJIb30BAHUEM
Pa3IMYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHHMMaHUE BO3MOXHOCTEH LU(POBBIX CEPBHCOB
rOCyJapCTBEHHBIX YCIYT, HUPPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MMOHMMAaHUE OCHOBHBIX MPUHIIUIIOB PabOThl, BO3MOXKHOCTEN W OrpaHUYECHUS MPUMEHEHUS
TEXHOJIOTUI MCKYCCTBEHHOT'O HMHTEIUIEKTa B PA3JIMYHBIX 00JAcTAX, HAJMYME IMPEJCTaBICHUH O
Kpyre pelaeMblX 3a7ad MalluHHOro oOydeHus (pacrmo3HaBaHMs, KilaccUpUKAUM U
IPOTHO3UPOBAHUS), HAIMYKE NTPE/ICTaBIECHUH 00 NCIIOIB30BAaHUU UH(OPMAIIMOHHBIX TEXHOIOTUH
B Pa3IMYHBIX MPO(EeCCHOHATIBHBIX cepax.

114.9. Ing npoBeaeHHs €MHOTO rOCyIapCTBEHHOI0 ’K3aMeHa Mo mHpopmartuke (nanee -
EI'D no uHdopmaruke) ucnonb3yercs nepedeHb (KOAU(PHUKATOp) MPOBEPSEMBIX TpeOOBaHUN K
pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl CPEHET0 00IIero 00pa3oBaHUs



U 3JICMEHTOB COJICPKAHUSI.
Tabmuua 13.4

[Iposepsemsie Ha EI'D mo nundopmaTrke TpedGoBaHUs
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMEbI
cpenHero odmiero oopa3oBaHus

Kon [TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOH
MIPOBEPSIEMOTO 00pa30BaTeNbHON MPOTrPaMMEBI CPEHETO 00IIero 00pa3oBaHus
TpeboBaHUs
1. 3HaTh (TOHUMATB )
1.1 [ToHMMaHWEe OCHOBHBIX IPUHIIMIIOB YCTPOHCTBA W (DYHKIIMOHUPOBAHHS

COBpPCMCHHBIX CTAllMOHAPHBIX U MOOMJILHBIX KOMIIBIOTCPOB;, TGHIIGHIII/H\/JI
Pa3BUTHA KOMIIBIOTCPHBIX TeXHOHOFHﬁ; BJI1aACHHUC HaBbIKaMH pa6OTBI C
OonepalvOHHBIMM CUCTEMaMHW MW OCHOBHBIMM BHJAMH IPOTrpaMMHOTIO
obecneyeHus JJIA pCHICHUA y‘le6HBIX 3aJa4 110 BLI6paHHOﬁ cricnuajaru3anuu

1.2 Hanuume mpexacraBienuii o 0a30BbIX NPUHIUIAX OpraHU3AlUU U
(YHKIMOHUPOBAHUS KOMITHIOTEPHBIX CETEH

13 [ToHnMaHue OCHOBHBIX HPUHIMIIOB JAUCKPETHU3ALUU Ppa3IMYHBIX BHJOB
uH(popManuu
14 [Tonnmanune ©a30BBIX AITOPUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOM

uHpopMaLuy (3alUCh YUCEIT B MO3ULIMOHHON CUCTEME CUMCIICHUS], IeTTUMOCTh
LEJIbIX YUCEN; HAXOXKJIEHUE BCEX MPOCTBHIX YUCEN B 33JaHHOM JMAaNa3oHE;
00paboTKa MHOTOpa3psiAHBIX LENbIX YHMCEN; aHaJU3 CUMBOJBHBIX CTPOK H
JIPYTHX), aITOPUTMOB TIOUCKA U COPTUPOBKH

1.5 3HaHue QYHKIMOHAIBbHBIE BO3MOXKHOCTH MHCTPYMEHTAJIBHBIX CPEJICTB CPEIb
pa3paboTku
1.6 Brnanenue OCHOBHBIMM CBEIEHUSIMM O 0a3ax JaHHBIX, WX CTPYKTYpe,

CpencTBax CO3/IaHus U pabOTHI C HUMHU

1.7 IlonnMaHre BO3MOYKHOCTENM M OrPAHMYEHHM TEXHOJIOTMM HMCKYCCTBEHHOTO
UHTEJUIEKTa B pa3IMYHbIX O0O0NACTAX; HAJIWYME TpeACTaBIeHUH 00
UCIOJBb30BaHUNM  UH(GOPMAIMOHHBIX  TEXHOJOTHUI B Ppa3JIMYHBIX
npodecCHOHATBHBIX chepax

1.8 Biagenue TeOpeTHYECKMM  amlIapaToM, IIO3BOJISIOIIMM  OCYLIECTBIATH
IIPEACTABIICHUE 3aJaHHOIO0 HATypaJbHOI'O YHCIA B Pa3IMYHBIX CHCTEMax
CUMCIICHUS;  BBIMOJHATH  NpeoOpa3oBaHUS  JIOTUYECKUX  BBIPaKEHU,
UCIIOJNIb3YSl 3aKOHBI anreOpbl JIOTHKU; ONPEAeNsATh KpaTdalluid myTh BO
B3BEIICHHOM rpade M  KOJIMYECTBO IMyTell  MeXIy BepLIMHAMU
OPUEHTHPOBAHHOI'O AlIMKINYECKOTro rpaga

2. YmeTs

2.1 YMeHue ucrnoap30BaTh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOJIENN JUISI aHATN3a
00BEKTOB M TIPOIIECCOB: (POPMYIIMPOBATH 11€7Tb MOJEITHUPOBAHMUSI, BBIIOTHATH




aHAJIU3 PE3yJbTAaTOB, MOJYYEHHBIX B XOJI€ MOJEIUPOBAHMS; OIICHUBATDH
aJIeKBaTHOCTb ~ MOJEJIM  MOJEIUPYEMOMY OOBEKTY MM  IPOLECCY;
MPEJICTaBIISTh PE3yJIbTaThl MOJCTUPOBAHNUS B HATJISITHOM BU/JIE

2.2

YMeHue  kiaccu(pUIMPOBATH  OCHOBHBIC  3aJauyd  aHaIW3a  JaHHBIX
(mporHo3upoBaHue, KiacCUPUKALUS, KIacTepU3aIs, aHAIU3 OTKIOHEHHH);
MMOHUMATh TIOCJIEAOBATEILHOCTh PEIICHUsl 3a/ad aHaju3a JaHHBIX: cOop
MEPBUYHBIX JaHHBIX, OYMCTKA M OIEHKA KauyecTBa JAHHBIX, BHIOOp U (WJIH)
MOCTPOEHHUE MOJENH, IpeoOpa3oBaHKWE JaHHBIX, BHU3yaJIM3allds JaHHBIX,
UHTEpIpETaLHs pe3yIbTaTOB

2.3

YMenue onpenensath HHGOPMAIMOHHBIH 00BEM TEKCTOBBIX, rpauuecKux u
3BYKOBBIX JaHHBIX IpPHU 33JaHHBIX HapaMmeTpax AUCKPETH3aluU. YMEHue
ONPEAENATh CPEAHIO CKOPOCTh INEPENayu JTAHHBIX, OLECHUBATh U3MEHECHUE
BPEMEHH Tepelay MPH M3MEHEHUU MH(POPMAIMOHHOTO 00beMa NaHHBIX U
XapaKTEPUCTUK KaHaJla CBA3U

2.4

YMeHue CTpOUTh KOJ, OO0ECHeYnBaIONUN HAUMEHBIUIYI0O BO3MOXKHYIO
CPEJIHIO0 JUTMHY COOOIIEHUs IPU N3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHure ucnosp30BaTh NPy PEUNIEHUH 3a1a4 CBOMCTBA MO3UIMOHHON 3alTUCH
YKUCeN, AJITOPUTMbl MOCTPOEHHUS 3alMCH YUCIa B TMO3UIMOHHOW CHUCTEME
CUUCJICHHSI C 3aJaHHbIM OCHOBAHMEM M IIOCTPOEHHUS YHUCIA IO CTPOKE,
coJiepXkalleil 3amuch 3TOrO0 YHUCIAa B MO3UIMOHHOM CUCTEME CUMCIEHHUS C
3aJJaHHBIM OCHOBAaHUEM; YMECHHE BBHITIOJNHATH apU(METHUCCKHE OTECpAIlu B
MO3ULIMOHHBIX CUCTEMAX CUUCIICHUS

2.6

YMeHHE CTPOUTH JIOTUYECKOE BBIPAXKEHHE B  JU3BIOHKTUBHOW U
KOHBIOHKTUBHON HOpMAaJIbHBIX (popMax MO 3a/JaHHOM Taliuile UCTUHHOCTH;
uccienoBaTb  00JacTh  UCTUHHOCTH  BBICKA3bIBaHMS,  COJEpIKALIEro
IIEPEMEHHBIE; PEIIAaTh HECIIOKHBIE JIOTUYECKUE YPABHEHUS

2.7

YMeHue pemaTth alrOpUTMHUYECKHE 33/1a4H, CBSI3aHHbBIE C aHAJIU30M TpadoB
(3a1auM TOCTPOEHMS ONTUMAIBHOIO MYTH MEXIy BepLIMHaMu Trpada,
OmpefeNieHus  KOJIMYECTBAa  pa3JIMYHBIX IMyTeHd MEXAy BepLIMHAMU
OPUEHTHPOBAHHOI'O AlIMKINYECKOT0 rpaga)

2.8

YMeHHE HCIOIb30BaTh JEPEBbs IIPU aHAIW3€ U IOCTPOCHHUU KOIOB MU JUIA
IIpeJICTaBICHUS apU(PMETUUECKUX BBIPAKEHUH, IPH PEIICHUH 3aa4 MIOUCKa U
COPTUPOBKHM; YMEHHME CTPOUTH IEPEBO HIPBI IO 3aJaHHOMY AallOPUTMY;
pa3pabaTeiBaTh 1 00OCHOBBIBATH BBIMTPHIIIHYIO CTPATETUIO UTPHI

2.9

YMmenune AHAJIIM3UPOBATh AJITOPUTMBI C HUCITIOJIB30BaHHEM Ta6.]'H/II_I
TPACCUPOBKHU; OINPCACIIATH 0e3 HCI0Ib30BaHUS KOMIIBLIOTCPA PE3YJIbTAThI
BBITIOJTHCHHA HCECJIOKHBIX IIpOrpaMM, BKIHOYAKOINWX HOHUKIIBI, BETBJIICHUSA U
noanmporpaMmsal, IMpH 3alaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue onpeenars CI0KHOCTh H3y4aeMBIX B Kypce 0a30BBIX aJITOPUTMOB
(cymMupOBaHUE 3JIEMEHTOB MacCHBa, COPTHPOBKAa MaccuBa, NepeOOpHBIE
QITOPUTMBI, JIBOMYHBI TIOMCK) H MPUBOJUTH MPUMEPHl HECKOIBKUX
aJTOPUTMOB Pa3HOU CIIOKHOCTH JJISl PEUIEHUS OJTHOW 3aa4u

2.11

Brnanenue yHWBEpCAIBHBIM S3BIKOM TPOTPAMMHPOBAHHS BBICOKOTO YPOBHS
(ITackane, Python, Java, C++, C#), npeacraBieHussMA O 0a30BBIX THIAX




JaHHBIX M CTPYKTYpax JaHHBIX; YMEHHE HCHOJb30BaTh OCHOBHBIC
YIPaBJISAIONINE KOHCTPYKIIUU; YMEHHE OCYIIECTBIIATh aHATIH3 PEAI0KEHHON
IPOTPaMMBI: OIPEACIATh Pe3ybTaThl PaOdOTHl MPOTPaMMbI IPU 3aTaHHBIX
MCXOJHBIX JAHHBIX; OMPEACIATh, MPU KaKUX MCXOIHBIX JAHHBIX BO3MOKHO
NOJTyYeHHE YKa3aHHBIX PE3yJIbTAaTOB; BBIABIATH JaHHBIC, KOTOPBIE MOTYT
NPUBECTH K OIIMOKE B paboTe MporpamMmbl; (GOpMyIUpoOBaTh MPEIOKEHUS 1O
YIYYIIECHHIO TIPOTPAMMHOTO KOJa

2.12

VYMeHue  peanu3oBbIBaTh HA  BBIOpAaHHOM Ui M3YYEHHUS  s3BIKE
nporpaMMmupoBanusi Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMbI 00paOOTKH YKMCEN, YMCIOBBIX IOCIE0BATEIBHOCTEN U
MacCHBOB: IPEJCTAaBICHUE YMCIa B BUAE HaOOpa MPOCTHIX COMHOXKHTEICH;
HaXO0XKJCHHE MaKCUMaJIbHOW (MUHUMAJIbHON) HU(PHl HATYpalbHOIO 4MCIIA,
3aMMCaHHOTO B CHUCTEME CUHUCJICHHUS ¢ OCHOBaHHEM, HempeBblmaromum 10;
BbIUUCIIEHHE OOOOLICHHBIX XapaKTEpUCTUK 3JEMEHTOB MaccuBa WM
YUCJIOBOW  IOCJIEOBATEIbHOCTU  (CyMMBbI, IPOU3BEJIEHUS  CPEIHEro
apu(METHYECKOro, MHUHHMAJIBHOIO M  MAaKCHUMAJbHOTO  3JEMEHTOB,
KOJIMYECTBA  DJIEMEHTOB,  YJOBJETBOPAIOIIMX  33aJaHHOMY  YCJIOBHIO);
COPTHPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE MCIIOJIb30BaTh B MpPOrpaMmax
JAHHbIC PA3JMYHBIX THIIOB C YYE€TOM OIpaHMYCHHH Ha [AWama3oH HX
BO3MOYKHBIX 3HAUEHUH, IPUMEHSATh IPU PEIIEHUH 3ajad CTPYKTYPhl TaHHBIX
(crivcku, cloBapu, CTEKU, OYEPENU, NEPEBbsi); MPUMEHATh CTAaHAAPTHBIE U
COOCTBEHHBIE IOANpPOrpaMMbl sl OOpabOTKM YHUCIOBBIX JAHHBIX U
CUMBOJIbHBIX CTPOK; MCIOJb30BaTh MpU pa3zpaboTKe IporpaMM OMOIMOTEKH
HOJIPOrpaMM; YMEHHE MCIOJIb30BaTh CPEICTBA OTJIAAKHU IIPOrpaMM B cpesie
IPOTPaMMHUPOBAHUS

2.13

YMeHue UCIoIb30BaTh JICKTPOHHBIC TAOHIIBI I aHATN3a, TPEICTABICHUS
U 00pabOTKH JAHHBIX (BKJIIOYAs BHIOOP ONTHMANBHOTO PEIIeHHS, MOI00p
JUHUYM TPEHJA, PeIleHue 3a7ad MPOTHO3UPOBAHUS); YMEHHE HCIOIh30BaTh
TabIuyHbIe (PesIMOHHBIE) 0a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBI

2.14

VYMeHue OpraHu30BbIBaTh JIMYHOE HWH(POPMALMOHHOE MPOCTPAHCTBO C
HCIIOJIB30BAHUEM PA3JINYHBIX CPCIACTB III/I(prBBIX TeXHOHOFHﬁ; IIOHUMAaHHuE
BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB I'OCYJAPCTBEHHBIX YCIYT, IH(PPOBBIX
00pa3oBaTeNbHbBIX CEPBUCOB

Tabmuua 13.5

IlepeueHs 371eMEHTOB coAepkKaHMsl, TpoBepsieMbIX HAa EI'D
1o uHpopmatruke

Kon

HpOBCp}ICMHﬁ 9JICMCHT COACPKAHUA

[{udpoBast rpaMOTHOCTH

11

OcCHOBHBIE TEHJICHIIUU Pa3BUTHsI KOMITBIOTEPHBIX TeXHONOTUi. [lapaiensabie
BBIYMCIICHHS. MHOTOTIPOIIECCOPHBIE CHCTEMBI. PacrpeiesieHHbIe BEIYNCITHTEILHBIC
CUCTEMBI M 00paboTKa OONBIITNX JaHHBIX

1.2

IIpyHUUIIBI [TOCTPOEHMS M aNIapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEM.
Ceresble npoTokoibl. Cerb MHTepHeT. Anpecanus B cetu MuTepHer. [IpoTokosnbl




creka TCP/IP. Cucrema nomeHHBIX nMeH. Paspenenue IP-cetm Ha monacetd ¢
IIOMOIIBIO MACOK IOJCeTeN

1.3

QaiinoBass cucrema. Ilouck B aiinoBoil cucreme. [IpuHIMIBI pa3MeUIeHUS |
UMeHOBaHUs (ailnoB B noaroBpeMeHHoi naMatu. [laGnoHb! U1 onMcaHus rpymni
daitios

14

CKOpOCTL nepecaayun JaHHBIX. 3aBHCHMOCTD BpEMCHHA nepcaaduun oT
I/IH(l)OpMaHI/IOHHOFO o0BbeMa JAaHHBIX U XapaKTCPUCTUK KaHaJla CBA3U

1.5

HIudpoBanre manHeix. CHUMMETpUYHBIE M HecMMMeTpuuHble mHQpsL. [udpsr
npocrtoi 3amensl. [udp Lezaps. [ludp Buwxenepa. Anropurm mudpoBanust RSA

1.6

Konpl, no3posstomue oOHapykMBaTh U UCHPABIATH OIIMOKH, BO3HHUKAIOILUE IPH
nepenaye pAaHHbIX. Paccrosiane Xsmmunra. KoampoBanue ¢ moBTOpeHHEM OWTOB.
Kozapsr XamMmunra

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

JlBonuHoe koaupoBaHue. PaBHOMepHbIE U HEpaBHOMEpHBIE KOJIbl. JlekoaupoBaHue
COOOIllEHUH, 3alMCaHHBIX C IIOMOIIbI0 HEPAaBHOMEPHBIX KOAOB. YcioBue PaHo.
[TocTpoeHne 0JTHO3HAYHO IEKOAUPYEMBIX KOJIOB C IIOMOLIBIO JIepeBa

2.2

Teopernueckue MoIXobl K OLEHKe KonuyecTBa UHopMauu. EquHuIbel u3smepeHus
KosmdyectBa UHpopMmanuu. AnpaBUTHBIH TOAXOX K OLEHKE KOJUYECTBa
uHpopManuu. 3aKoH agauTUBHOCTH HH(popMmaruu. Popmyna Xapriu. Mudopmarus
1 BeposTHOCTh. Dopmyna llleHHOHa

2.3

Cuctembl cunciienus. Pa3BepHyTas 3a1uch 1EeNbIX U IPOOHBIX YUCEN B TO3UITHOHHON
cucteme curcieHus. CBONCTBa MO3UIIMOHHOM 3allMCH YHUCIA: KOJIUYECTBO HU(P B
3aMUCH, TIPU3HAK JIETMMOCTH YHCJIa HA OCHOBAHUE CHUCTEMbBI CUUCIICHUS. AJTOPUTM
MepeBo/ia LEeIoro yncia u3 P-uyHoil cucTeMbl CUMCIIEHUS B IECATUYHYIO. AJITOPUTM
nepeBoia KOHEYHOW P-wyHOM ApoOM B ACCATHYHYIO. AJTOPUTM TIEPEBOIA IIEIOTO
yuciaa M3 JECITUYHOM CUCTeMbl cuuciieHuss B P-uunyro. IlepeBon KoHEYHOM
JecATUYHON npobu B P-uunyro. J[BonuHas, BOCbMEpPUYHAS W IIECTHAIIIATEPUIHAS
CUCTEMBl CUMCIICHHS, CBSI3b MEXAy HHMH. ApuPMETHYECKHE OmNepalud B
MO3HUITHOHHBIX CUCTEMaX CUHMCICHUS

2.4

Tpoanas[ YpaBHOBCUICHHAsA CHCTEMa CUHCICHUS. ILBOH‘IHO'I[@CSITI/I‘IHEUI CHCTEMA
CUMCIICHUA

2.5

Komuposanue texcroB. Komuposka ASCII. OnnoGaiiTHbie KoaupoBku. CTaHmapt
UNICODE. KomupoBka UTF-8. Omnpenenenne uH(pOpMAIMOHHOTO 00beMa
TEKCTOBBIX COOOIIEHUIT

2.6

KoaunpoBanue uzobpaxenuil. OueHka HMHPOPMAIMOHHOTO o0beMa IpadUyuecKux
JAHHBIX MPU 3aJlaHHBIX pa3pelIeHuH U TIyOMHE KOAMpOBaHUs IBeTa. L{BeToBbIE
MO/IEJIN.

KonupoBanue 3Byka. OnieHka MHPOPMALMOHHOTO 00beMa 3BYKOBBIX JaHHBIX INPH
3aJaHHBIX YaCTOTC JUCKPETU3AIMU U Pa3spAIHOCTH KOOJUPOBAHUS

2.7

Anre6pa noruku. IloHstue BhicKa3piBaHMs. Bpicka3biBaTelbHbIE  (HOPMBI
(mpenukatsl). KBaHTOpHI CyIIIeCTBOBAHHS U BCEOOIIHOCTH.
Jlornueckue omnepanuu. TaOnuubl HUCTUHHOCTU. Jlormyeckue BbIpaKEHUS.




Jlornueckue ToxxaecTBa. JIormyeckue onepanyuy 1 onepanyuy Haj MHOKECTBAMM.
3akoHBl anreOpbl JIOTMKH. OKBUBAICHTHBIE IPEoOpa3oBaHHUS  JIOTUYECKUX
BbIpaXCHMI. Jlornueckue ypaBHEHNs U CUCTEMBI YPaBHEHU.

Jlornueckue (yHKIMH. 3aBUCHMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKLUH OT KOJIMYECTBA apryMEHTOB.

Kanonndeckue (hOpMbI JTIOTHYECKUX BBIPAKCHUN

2.8

COBepLHeHHBIG AN3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJILHBIC (bOpMI:I, AJITOPUTMBI
HX IIOCTPOCHHU 110 Ta6J'II/ILIe HCTHHHOCTH

2.9

Jlornyeckue 2neMeHTHI B cocTaBe KommbroTepa. Tpurrep. Cymmatop.
MHoropa3psaasbsii cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX DJJIEMEHTax II0
3aJJaHHOMY JIOTUYECKOMY BBIPD@KECHUIO. 3allUCh JIOTMYECKOTO BBIPAKECHUS 110
JIOTUYECKOU CXEME

2.10

Mogaenu u wmonenupoBanue. lLlenn MopenupoBaHusa. AJEKBaTHOCTb MOJAEIH
MoJenupyeMoMy 00BbEKTY Hiu npoueccy. dopmanusanus IpuKIaHbIX 3a1a4.
[IpencraBieHue pe3ysibTaTOB MOJEIUPOBAHMS B BUAE, YAOOHOM JUIsl BOCHPUSATHS
4yenoBekoM. [ padudeckoe npepcTaBieHue JaHHBIX (CXEMBI, TAOIUIBI, TpaduKm).

2.11

[IpencraBienue enbIX YUCEN B MaMITH KOMITbIoTepa. OTpaHUYEHHOCTh JUaIa30Ha
Yyyces MPU OIPAaHUYEHUN KOJIMUECTBa pa3psuoB. [lepenosHenue paspsigHOM CETKH.
be33HakoBbIC U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OMT. JIBOMYHBII JOIMOJIHATEIbHBIN KO
OTPUIIATEIbHBIX YUCE.

[ToGuToBEIE TOTHYECKHE onepanuu. Jlornyeckuii, apuPpMeTHIECKUNA 1 TUKIMYECKHIHA
casury. [Iudposanue ¢ momorbo NoOKUTOBO orneparuy "uckimovatomee NJIN"

2.12

[IpencraBieHne BEIIECTBEHHBIX YKMCE B MIaMATH KOMIIBIOTEpA. 3Hadalas 4acTb U
NopsAOK uncia. Jluamna3oH 3Ha4eHUH BelecTBEeHHBIX yucel. [IpobieMbl xpaHeHus
BEILECTBCHHBIX 4YKCEJ, CBA3aHHBIC C OrPaHUYCHHEM KOJIMYECTBA Pa3PsLOB.
BoinonHenue omnepaiuii ¢ BEIIECTBEHHBIMH YHCJIaMH, HAKOIUJICHHE OLIMOOK IpH
BBIYKCIICHUSX

2.13

I'padsl. OcHoBHBIE MOHATUS. Bunbl rpados. Onucanue rpadoB ¢ MOMOILBIO MaTPHUIL
CMEXHOCTH, BECOBBIX MaTpHIl, CIMCKOB CMEKHOCTU. PerieHne anropuTMu4ecKux
3aJa4, CBSI3aHHBIX C aHAIN30M TrpadoB (TOCTPOEHHE ONTUMAIBLHOTO MYTH MEXIY
BepILIMHAaMU rpada, onpeeneHne KOJIu4ecTBa pa3InyHbIX MyTell MeX/1y BEpIIMHAMU
OPUEHTHPOBAHHOI'O AlIMKINYECKOTO0 rpaga)

2.14

HepeBbs. bunapnoe pepeBo. JlepeBpss moucka. CmocoOsl 00Xxoma JepeBa.
[IpencraBnenue apudmeTnyeckux BbIpaXeHHM B BHUae jaepeBa. Vcmonb3oBaHue
rpadoB U AEPEBBEB NP OMHCAHUN 0OBEKTOB U MPOILIECCOB OKPYKAIOIIET0 MUPA

2.15

JlMcKkpeTHBIE UIPHI IBYX MIPOKOB ¢ MoJjHON uHpopmarueil. [Tloctpoenue nepesa
nepebopa BapUAHTOB, OIMCAaHUE CTpaTerMd WIPel B TaOMMYHOH (Qopme.
BoIurpeiiiHbeie ¥ IPOUTPHIIIHEIE TO3ULUU. BRIMTpHIIHbIE CTpaTeETun

2.16

CpencTBa MCKYCCTBEHHOTO MHTEIJIeKTa. MneHTudukanus 1 moucK M300pakeHuil,
pacnio3HaBaHue Jml. Mcmonap3oBaHME METONOB HMCKYCCTBEHHOTO HWHTEIIEKTa B
oOyyaromux cucremax. Vcrnoib30BaHHE METOJOB MCKYCCTBEHHOTO MHTEIIEKTa B
pobororexHuke. uTepHer Bemiei. Heliponusie cetn

ANTOPUTMBI U IPOTPAMMUPOBAHHE




3.1

dopmanuzanua TOHATUS anroputma. MammHa ThlOpUHra Kak yHHBEpCaIbHas
MO/I€JIb BBIYUCICHUMN

3.2

OreHKa CIIO)KHOCTH BbIUMCIIEHUI. BpeMst paboThl 1 00beM UCIONIB3yeMON MMaMsTH,
UX 3aBHCUMOCTh OT pa3Mepa HCXOJHBIX JMaHHBIX. OIEHKa aCHMITOTHYECKON
CJIO)KHOCTH QJITOPUTMOB. AJITOPUTMBI IMOJIMHOMHUAIBHOM cioxHOCTH. [lepebopHbie
anropuT™bl. [IpuMepsl pa3IMYHBIX aJTOPUTMOB PELICHUS OAHOM 3a7adyd, KOTOpPBIC
UMEIOT Pa3INYHYIO CIOKHOCTD

3.3

OmnpezneneHre BO3MOXHBIX —pE3yJAbTATOB PabOThl MPOCTEUIIMX aJTOPUTMOB
YIPAaBICHUS HCHOJHUTEISAMA M BBIYACIUTEIBHBIX anropuTMoB. OrmpenencHue
MCXOJIHBIX JTAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMblil pe3yabTar

3.4

AnroputMbl 00pabOTKM HaTypalbHBIX YMCEJ, 3alUMCaHHBIX B IO3ULHUOHHBIX
CHCTEeMaxX CUMCIICHUS: pa30MeHuEe 3aMMCH YHCiIa Ha OT/IENIbHBIC IIU(PBI, HAXOXKICHUE
CYMMBI M TPOU3BEACHUS LU(P, HAXOKICHHE MaKCUMAIbHON (MHHUMAIbHOM)
UQpEIL.

[IpencraBinenue uuciaa B BuAe HaOOpa MHPOCTBIX COMHOXHUTENEH. AJTOpUTM
OBICTPOro BO3BEACHUS B cTeneHb. [IoMCK MPOCTHIX YMCEN B 3aJaHHOM JIMalla30He C
MOMOIIbIO aropuTMa "pemiero Jpatochena”

3.5

MHoropa3p;meIe OeJabIC YMClla, 3a4a4u I[.]'IPIHHOﬁ apI/I(bMeTI/IKI/I

3.6

SAzpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl naHHBIX:
LIeJI0UKCIIEHHbIE, BEIIECTBEHHbIE, CUMBOJIbHBIE, Jornueckue. Bersinenus. CiaoxHbie
ycnoBus. Llukiiel ¢ ycioBueM. L{UKIIbI 10 HEpeMEHHON.

OO6paboTka maHHBIX, XpaHAmMXcs B (ainax. TekcroBele W ABOWYHBIC (HAIIIBL.
QaiinoBsie nepeMenHsble ((aiinoBble ykazaTenu). Urenue u3z daiina. 3anuce B (aiin.
Pa3buenne 3amaun Ha mnonzagauu. [loamporpammsl (mpoueaypsl U (pyHKUIURN).
Hcnonp30BaHne CTaHIAPTHON OMOINOTEKH S3bIKA MPOTPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHble mnpoueaypbl M ¢yHkuuu. Mcmnonb3oBaHue creka Juis
OpraHM3ali PEKYPCUBHBIX BHI30BOB

3.8

Uucnennele MeTonbl. TOuHOE M TNPUOIMKEHHOE pelieHus 3anadu. YucieHHoe
pellleHre ypaBHEHHMH C MOMOINBI0 Mojadopa mnapamerpa. UuCIIEHHBIE METOJIbI
pelieHus ypaBHEHUH: MeToJx mepedopa, METOJ TOJOBHUHHOIO  JEJICHUS.
[TpubnnxeHHOe BbIYUCIEHHE JJIUH KPUBBIX. Bblumciienue miomaznei ¢uryp c
MOMOIIbI0 YHCIEHHBIX METOJO0B (METOJ MPSMOYTOJIbHUKOB, METOJ Tpameruil).
[Touck makcumyma (MUHMMYMa) QYHKOUM OJHOM NEpEeMEHHOH MeToJIoM
MOJIOBUHHOTO JIEJICHUS

3.9

O6paboTtka CHUMBOJIBHBIX JIaHHBIX. Bcerpoennsie byHKIIUN SA3BIKA
IpOTrpaMMHUPOBaHUs JIsE 00pabOTKH CHUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTPOK: IOJICUET KOJIMYECTBA MOSBJICHHUI CHMBOJIA B CTPOKE, pa30reHue
CTPOKHM Ha CJIOBAa MO MPOOEIbHBIM CHMBOJIAM, MOUCK MOJCTPOKH BHYTPH JaHHOM
CTPOKH, 3aMEHA HAlJICHHOW IOJCTPOKHU Ha JIPYryr0 CTPOKyY. ['eHepanus Bcex CIIOB B
HEKOTOpOM  ai(daBuTe,  yJOBICTBOPSIOIIMX  3aJaHHBIM  OTPAaHUYEHUSIM.
[IpeobOpazoBanme ynciaa B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBel W IIOCIENOBATEIBHOCTH  YMCEN.  BpIgucieHne  000OIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCcCHBa WJIM YKUCIOBOM MOCIIEOBATEIBHOCTH (CYMMBI,
MPOU3BENICHUS, CPEIHEr0 apu(METHUYECKOr0, MUHMUMAIBHOTO W MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOMIUX 3a/IaHHOMY YCIIOBHUIO).




JluHelHbII TOWMCK 3aJaHHOTO 3HAYCHUS B MacCuBe. AJNTOPUTMBI PabOTHI C
JJIEMEHTAaMU MaccuBa C OJHOKpPaTHbIM IPOCMOTpoM MaccuBa. CopTupoBKa
OJTHOMEPHOTo MaccuBa. [IpocTble METOAbl COPTUPOBKU (METOX Iy3bIpbKa, METO
BbIOOpaA, copTUpoBKa BcTaBKaMu). CopTupoBKa ciausiHueM. bwicTpas copTupoBka
maccuBa (anroput™ QuickSort). /IBoMYHBII TOMCK B OTCOPTUPOBAHHOM MACCUBE

3.11

JIBymepHbIe MaccuBbl (MaTpHUILIbI). ANTOPUTMBI 00PAOOTKU IBYMEPHBIX MAacCHUBOB:
3al0JIHEHHUE JBYMEPHOIO YHCJIOBOIO MAacCHBa MO 3a/laHHBIM IIpaBUjIaM, IMOUCK
JJIeMEHTa B AByMEPHOM MAacCHBE, BBIUMCIIEHHE MaKCUMyMa (MUHUMYMa) U CYMMBI
3JIEMEHTOB JIBYMEPHOTO MAacCHBa, MEPECTAaHOBKA CTPOK M CTOJOLIOB ABYMEPHOTO
MaccHBa

3.12

CrnoBapu (acconuaTHUBHBIE MacCUBBI, 0TOOpaxkeHus1). Xoui-rabnuubl. [locTtpoeHue
aJ1()aBUTHO-4ACTOTHOTO CJIOBAps JJIs 3aIaHHOTO TEKCTa

3.13

Creku. AHanu3 MPaBWIBHOCTH  CKOOOYHOTO  BBIpaXeHHs.  BpluucieHnue
apuQMETHIECKOTO BBIPAKCHHS, 3aIMCAHHOTO B MOCTHUKCHON Qopme. Ouepenu.
Mcnonp30BaHue ovepeu sl BPEMEHHOTO XPaHEHHsI TAaHHBIX

3.14

Anroputmbl  Ha rpagax. IlocTpoeHne MHHUMAaIBHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBS3HOTO HEOPHUEHTHpOBaHHOTO rpada. KonmuecTBo paszinmyHBIX
nyTeil Mexy BepIIMHAMHU OPUEHTHUPOBAHHOI'O AlMKINYECKOro rpada. AJIroputm
JenkcTpol

3.15

HepeBps. Peanuzanmss nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa uid 3aJaHHOIO apU(pMETHUYECKOIO
BhIpaKEHUsS. PexypcuBHBIE anropuTMmbl 00xoja nepeBa. lMcmonbp3oBaHue CTeKa H
ouepeau i 00Xo/a AepeBa

3.16

JluHaMu4yeckoe MporpaMMUPOBAHUE KaK METOJ PELICHHs 3a7ad4 C COXPaHEHHEM
IIPOMEXKYTOUHBIX PE3yNbTAaTOB. 3a/JayH, PElIaeMble C MOMOUIbIO JTUHAMHUYECKOIO
IPOTPaMMHUPOBAHUS: BBIYUCIEHUE PEKYPCUBHBIX (DYHKLUH, MOJCYET KOJIMYECTBA
BAPUAHTOB, 33J1a4¥ ONITUMHU3aLUA

3.17

[TonsiTrie 00 0OBEKTHO-OPUEHTHPOBAHHOM NMPOrpaMMHUpOBaHUU. OOBEKTHI U KIaCChI.
CaoiicTBa 1 MeTobl 00bEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHanu3. Pa3paboTka
IporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO Mojaxoja. MHkamcymsuus,
HacJieIoBaHue, MOIUMOphU3M

HNHdopMalnoHHbIE TEXHOJIOTHH

4.1

Ananmu3 naHHbIX. OCHOBHBIE 33Jladyd  aHaJM3a JIAHHBIX: IPOTHO3MPOBAHUE,
KJaccuuKanus, Kiactepusalus, aHanu3 oTkiIoHeHuil. [locrmenoBarenbHOCTH
peleHus 3a/1a4y aHalu3a JaHHBIX: cOOp MEPBUYHBIX JAaHHBIX, OYMCTKA M OILIEHKA
KauecTBa JIaHHBIX, BHIOOP W (WJIM) TTOCTPOEHUE MOJENH, TpeoOpa3oBaHKe TaHHBIX,
BU3YyalIHM3alusl JaHHBIX, WHTEPIPETAIus pe3ynbTaTtoB. [IporpamMmmHbie cpenctBa u
NuTepHeT-cepBUCH 111 00pabOTKH M TIPEACTaBICHUs JaHHBIX. Bombime gaHHBIE.
MarmmunaHOe 00y4ueHue

4.2

AHaJn3 JaHHBIX ¢ TOMOIIBIO JIEKTPOHHBIX Ta0IMIl. BeIurcieHre CyMMBI, CpEIHEro
apu(QMeTHyecKoro, HauOoOJbLIEr0  (HAaWMEHBIIETr0) 3HAYEHUS  JMara3oHa.
Boruucnenue ko3dduumenta Koppensuuu JABYX psIOB JAaHHBIX. [locTpoenue
CTOJIOYATHIX, TMHEHUATHIX U KPYTOBbIX nuarpamm. [loctpoenue rpadukoB GyHKIHMA.
[TonGop nuHMM TpeHOa, pelleHHe 3ajad MPOTHO3MpoBaHHUsA. PemieHue 3amady




ONTUMU3AIMH C TIOMOIIBIO AIEKTPOHHBIX TAOIHUI]

4.3

JuckpeTusanys nIpyu MaTeMaTHYECKOM MOJEIMPOBAHUM HEIPEPHIBHBIX MPOLECCOB.
MopnenupoBanue  ABWKEHHA.  MopenupoBaHue — OMOJOTMYECKMX  CHUCTEM.
MaremaTnueckue MOAEIM B 3KOHOMMKE. BbluMciaMTENbHBIE SKCIIEPUMEHTHI C
monensimu.  OOpaboTka pe3yabTaTOB O3KCIEpUMEHTa. MeToJ  HaMMEHBITUX
kBaJpaToB. OLIEHKA YUCIIOBBIX MAPaMETPOB MOAEIUPYEMBIX OOBEKTOB U IIPOLIECCOB.
BoccranosiieHre 3aBUCHMOCTEN IO pe3ysIbTaTaM dKCIIEPUMEHTA

4.4

BepositHocTHbie MOfenu. Meroasl MonTe-Kapio. iMutaiimonHoe MOAEIMpOBaHueE.
CucreMbl MacCcOBOTO 0OCITYKUBAHUS

4.5

TabGnmuunsle (pensuuonHbie) 0a3bl TaHHBIX. Tabauia - mpeacTaBiIeHne CBeIeHUH 00
OIHOTHIHBIX 00BekTax. [lone, 3amuck. Kiorou tabmuipl. Pabora ¢ roroBoit 0a3oi
JTAHHBIX. 3armoHeHue 0a3bl JaHHBIX. [IoMCK, COPTHUPOBKA M (QUIBTpAIUS JAaHHBIX.
3anpochl Ha BBIOOPKY JaHHBIX. 3alMpochl ¢ mapaMeTpaMmu. Beraucisiembie mois B
3ampocax.

MHuorota0nuunblie 6a3bl JaHHBIX. TUIIBI CBS3eH MKy Ta0nuIaMu. BHEIHMI K104,
[{emocTHOCTH 0a3bl JaHHBIX. 3aNPOCHI K MHOTOTAOIMYHBIM 0a3aM JaHHBIX

4.6

Texcrosslii mponeccop. CpencTsa NOUCKA U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypupOBaHHBIE TEKCTOBbIE JOKyMeHThl. CHoOcku, ornasieHue. IlpaBuiia
UTHPOBAHUS HCTOYHUKOB U 0(hopMIIeHHUsI ONOIMOrpanIecKuX CChUTOK
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