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INIOACHUTEJIBHASA 3AIINCKA

ITporpamma 1o uH(popmatuke (yriyOaEéHHBIM YpOBEHb) Ha YPOBHE CpefHEro 00Iiero
oOpa3oBaHus pa3paboTaHa Ha OCHOBe TpeOOBaHMI K pe3y/bTaTaM OCBOEHUS OCHOBHOMU
obpa3oBaTe/IbHOM TPOrpaMMbl cpefiHero o06iero obpa3oBaHus, TpejcTaBieHHbIX B ®T'OC
COO, a takxe (hegepasbHOM paboyeii TpoOrpaMMbl BOCITUTaHUS.

[Tporpamma 1o uHbOpPMaTUKe AaéT TIpeACTaBjeHWe O Iefsax, oOIlel cTparerud
o0yJeHUs, BOCIHMTaHWS W Pa3BUTHS OOYYalOIIMXCs CpecTBaMH yueOHOTrO TrpeameTa
«Hbopmatrka» Ha yriayO/s€HHOM ypOBHe, yCTaHaB/IMBaeT o00si3aTenbHOEe TIpeiMeTHOe
cofiep>kaHue, TIpeAyCMaTpHBaeT €ro CTPYKTYPHPOBaHWEe TI0 pasjesiaM M TemMaM Kypca,
oripeZiesisieT  pacripefie/ieHHe €ro TO kjaaccam (rogaM u3ydeHHs), AaéT TIpUMepHoe
pacrnpesiesieHrie  yueOHBIX YacoOB IO TeMaTUYeCKMM pasfesiaM Kypca U PeKOMeHAyeMYHO
(MpuUMepHYI0) TIOC/IeAOBaTe/IbHOCTE WX M3yYeHUs C YYETOM MEXIIpPeJIMEeTHbIX U
BHYTPUIIPEIMETHBIX CBsi3el, JIOTMKK y4eOHOro Iipoljecca, BO3pPacTHbIX 0COOEHHOCTei
00yyYaroImxcsl.

[Mporpamma 10 wuH(QOpPMaTHKe OMpesienseT KOIUMYeCTBEHHbIe W KayeCTBEHHbIE
XapaKTepUCTUKN y4yeOHOrO MaTepuasa [jisi KaKIOro rofia WU3ydyeHus, B TOM UHUC/Ie AJist
cofiep>KaTe/lbHOTO HATOJHeHUsT Pa3HOTO BHA KOHTPO/S (TIPOMEXYTOUHOW aTTeCcTalud
00yyYaroIuxcs, BCEPOCCUMCKUX TIPOBEPOYHBIX paboT, TOCYJZApCTBEHHOW WTOTOBOM
arrectaruu). [Iporpamma mo MHGOPMaTHKe SIBISIETCS OCHOBOM /IJIsi COCTAB/IEHUSI aBTOPCKUX
yueOHBIX TIPOTrPaMM M y4eOHHUKOB, TIOYPOUHOT'O TUIAHUPOBAHUS KypCa YUUTeTIeM.

Wudopmarrka B cpesiHeM 00111eM 00pa30BaHUN OTPa’Kaert:

CYIIHOCTh MH(OPMATUKK KaK HAayYHOM AWCIMIUIMHBI, W3ydarolleld 3aKOHOMepPHOCTH
MIPOTEKaHWsT ¥ BO3MOKHOCTM aBTOMAaTH3al[i¥ MH(OPMAIJMOHHBIX TPOLECCOB B Pa3/IMUHbIX
cucTeMax;

OCHOBHBIe 00/1aCTH TIpUMeHeHUsT MH()OPMAaTHKH, TIpeX/e BCero WHGOpPMAaLMOHHbIE
TEXHOJIOTHH, YTIpaBJieHHe U COLMaNbHYI0 Cepy;

MEXKJUCLIUTITMHAPHBIN XapakTep UHPOPMAaTUKKA U UH(OPMAIJMOHHOM /1€ Te/TbHOCTH.

Kypc wHpopmaTtuky pA7as ypoBHSI cpefHero o0mero o0pa3oBaHUs —SIBSIETCS
3aBepIIAIIM 3TarloM HelpepbIBHOM MOATOTOBKH 00ydJaroluxcsi B 00/1acTi MHPOPMAaTHKH
¥ MH(OpPMAaLMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUM, OMUpAaeTCs Ha CojJep)KaHWe Kypca
WH(QOPMaTUKN YPOBHSI OCHOBHOTO 00IIIero oOpa3oBaHMsI U OTBIT MMOCTOSIHHOTO MPUMEHEHUsT
WHGOPMALMOHHO-KOMMYHHKAIUOHHBIX TEXHOJIOTUM, /1aéT TeOopeTHUeCKoe OCMBIC/IEHHe,
WHTepIIpeTaryio 1 000011jeH1e 3TOro OIbITa.

Pe3ynbTathl yriy0n€HHOTO YPOBHS M3ydeHMst yueOHoro mpeameta «MHbopmarrka»
OpUEHTUPOBaHbI Ha TO/lyyeHHMe KOMITIeTeHTHOCTel [/isi Toc/eayrolleld npodeccroHaabHOU
JIesTeTbHOCTH KakK B PaMKax JAHHOW TIpeAMeTHOW 00/laCTh, TaK M B CMEXHBIX C Hei
obmactsx. OHM BK/TIOYAIOT B Ce0st:

OBJIa/IEHHE K/IFOUEBLIMUA TOHATUSIMHA W 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX CTPOHTCS
JlaHHasi TIpeAMeTHasi 00/s1acTb, pacro3HaBaHWE COOTBETCTBYHOIIMX WM TIPU3HAKOB U
B3aMMOCBsI3el, CII0COOHOCTh JeMOHCTPUPOBAThH PA3/IUUHbIE TTOJXO/bI K U3YUEHHIO SIBI€HUH,
XapaKTepHBIX [/l U3y4aeMou MpeMeTHON 00/1acTy;

yMeHHe pelllaTh TUIOBbIe MpaKTUUecKue U TeopeThueckue 3a/laud, XapaKTepHble s
HCTI0/Ib30BaHUSI METO/IOB U MHCTPYMEeHTapHsi JaHHOM MpeiMeTHOM 00/1acTu;



Ha/Muye TIpe/iCTaB/IeHM O [aHHOW TMpeAMeTHON 00/1acTW Kak IieJIOCTHOM TeopHH
(COBOKYITHOCTH TEOPHM), OCHOBHBIX CBSI3SIX CO CMEXHBIMU 00/71aCTSIMU 3HAHUM.

B pamkax yriy6séHHOTO ypoBHS U3ydyeHuss HH(opmaTuku —obecrieurBaeTcs
LjeJleHarnpaBieHHass TMOATOTOBKAa OOyvaroumxcss K TPOJO/DKeHHI0 0o0pa3oBaHUS B
opraHusalusx NpogecCHoHaTbHOTO 00pa30oBaHMsl TI0 CTEeLMaTbHOCTSM, HerocpeiCTBeHHO
CBSI3aHHBIM C IUGPOBBIMKA TEXHOJOTUSMH, TaKWM KakK TIpOrpaMMHasi UHKeHepus,
vHpopMaroHHasi 6e30racHOCTb, WH(GOPMALMOHHBIE CUCTEMBI M TEeXHOJIOTMH, MOOW/IbHBIE
CUCTeMBbI U ceTd, OosbliMie /JaHHble W MallMHHOe O0ydYeHWe, MMPOMBIILIIEHHbI WHTePHET
Belllell, MCKYCCTBEHHBbIM WHTEJUIEKT, TeXHOJIOTUM OecripoBOJHOM CBsi3W, pOOOTOTEXHUKA,
KBAHTOBbIE TEXHOJIOTHH, CUCTEMbI pacIipe/le/IEHHOr0 peecTpa, TeXHOJOTHU BUPTYaJbHON U
JIOTIOJTHEHHOM peanbHOCTeM.

OcHoBHas 1ie/ib U3yueHHs] yuyeOHoro mipeamera «VHdopmaThka» Ha yriay0/JEHHOM
ypoBHe cpenHero o6mjero o0Opa3oBaHuss — ob0ecriedeHre [Ja/lbHEMILero pa3BUTHUS
WHGOPMALIMOHHBIX KOMITeTeHLIMH 00yJarolerocsi, ero roTOBHOCTH K JKU3HU B YCJIOBHSIX
pa3BuBaloIIerocss MHGOPMALIMOHHOTO 00IIeCTBa M BO3pACTaoleid KOHKYPEHLUM Ha pPhIHKE
TpyJa. B cBsi3u ¢ 3TuM n3yuenue nHpopmatuku B 10—11 Kmaccax Jo/mKHO 00eCeunTh:

cOPMHPOBAaHHOCTL ~ MHMPOBO33D€HHs, OCHOBAHHOTO Ha  TIOHUMaHHUU  POJIH
WHGOPMATUKKA, WH(POPMALIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTUM B COBPEMEHHOM
obiecTRe;

c(OPMHUPOBAHHOCTH OCHOB JIOTUUYECKOT'0 U aITOPUTMUUECKOT'0 MBII/IeHHUS;

chOpMHPOBAaHHOCTh YMEHUI pa3inuaTh (PakThl U OLIEHKH, CPaBHHBATb OLIEHOYHbIE
BBIBO/IbI, BU/IETh UX CBSI3b C KPUTEPUSIMHU OL€EHMBAHUS U CBSI3b KPDUTEPUEB C OTpeJesIEHHON
CHCTEMOM 1|eHHOCTeM, TIPOBEePSAThH Ha J0CTOBEPHOCTh U 000011]aTh MH(OpMaLIHIO;

c(OPMUPOBAHHOCTh TIPe/CTaBlIeHUN O B/IWSHUM WH(GOPMALIMOHHBIX TEXHOJOTMM Ha
JKU3Hb UejioBeKa B 00I[eCTBe, TTOHUMaHKWe COLMA/IbHOTO, 9KOHOMUUYECKOT0, MTOTUTHYECKOTO,
Ky/JIbTypDHOTO, HOPUAWYECKOTO, TIPUPOJHOTO, 3PrOHOMHUECKOTO, MEJUIIMHCKOTO U
(1310/I0rMUeCcKOro KOHTEKCTOB MH(OPMAIIMOHHBIX TEXHOJIOTHM;

MIPUHSATHE TIPABOBBIX M ITUYECKUX acrleKToB HHGOPMAIMOHHBIX TeXHOJIOTUH,
OCO3HaHWE OTBETCTBEHHOCTH JIIOJIed, BOBJIEUEHHBIX B CO3ZlaHWe U HCIOJb30BaHHE
MH(OPMaLIMOHHBIX CUCTeM, paclipoCTpaHeHre UH(OopMaLuy;

Co3/laHMe YCJIOBUM i1 pa3BUTHSI HaABBIKOB yueOHOM, TPOEKTHOW, HayuyHO-
WCCIeloBaTe/IbCKOM UM TBOPYECKOW  JleATeNbHOCTH, MOTHBAlMM  OOydYarommxcsi K
CaMOpa3BUTHIO.

B cogepxanuu yuebHOro ripeamera «VHboOpMaTHKa» BBIJENSIOTCS — UeThIpe
TeMaTUUYeCKUX pa3zesa.

Pazznen «{udpoBass rpaMOTHOCTB» TIOCBSIIEH BOMPOCAM yCTPOMCTBA KOMITBIOTEDPOB
U JIDyTMX 3/eMEeHTOB I[M(GPOBOTO  OKDPY)KEHHs, BKIHOUas KOMIBIOTEDHBIE  CEeTH,
WCTIONIb30BAaHUIO CPEJICTB  OMeparjioHHON CcHucTeMbl, pabote B cetu VIHTepHeT u
WCTI0/Tb30BaHUI0 UHTEPHET-CePBUCOB, MH(OPMAI[MOHHOW 6e30MacHOCTH.

Paznen «Teopernueckue 0CHOBbI MH(OPMATHMKHU» BK/IIOUYAeT B cebs MOHATUMHBIN
anrnapar  MH(OPMAaTHKH, BOMPOCHl  KOAWPOBaHUS  HMH(OpMaLuH, V3MepeHust
WHPOPMAIMOHHOrO0 00bEéMa [JaHHBIX, OCHOBBI anreOpbl JIOTUKM W KOMIIbIOTEPHOTO
MO/Ie/TMPOBaHUsI.



Pasgen «AnropurMbl M NpOrpaMMHUpPOBAHMe»  HalpaB/IeH Ha  pasBUTHE
a/ITOPUTMUYECKOT0 MBIIIEHNs], Pa3pabOTKy aArOpuTMOB U OLIEHKY HX CJIOXKHOCTH,
(opMHpOBaHMe HABBIKOB peayu3aljid MporpaMM Ha si3bIKaxX MPOrpaMMHMPOBAHHsSI BBICOKOTO
YPOBHS.

Paznen «MHdopmaiuoHHbIe TeXHOJIOTHUM» TIOCBALIEH BOIMPOCaM IPUMEHEHUs
VMH(OPMAaLMOHHBIX TeXHOJIOTUM, peaM30BaHHbIX B IPUK/IaHbIX IPOrPaMMHBIX NIPOAYKTax U
WHTEPHEeT-CepBUCax, B TOM YKCJ/Ie B 3a/jauax aHan3a JaHHbBIX, UCIO/Ib30BaHUIO 0a3 JAHHBIX U
3JIEKTPOHHBIX TaOJIUL] [/1s1 pellieHrst IPUK/IaJHbIX 3aau.

B npuBeséHHOM fanee cofepykaHuu yueOHoro npegmera «MHdopmatrika» KypcuBoM
BbIJieJIeHbl /IOTIOJTHUTEe/IbHBbIE TeMbl, KOTOpble He BXOAAT B 00s3aTeNbHYI0 TpOrpamMmy
00y4eHUsi, HO MOTYT OBITb TpeJJIOKeHbI JAJsI U3y4YeHUs] OTAeIbHbIM MOTHBHUDOBAHHBIM U
CIOCOOHBIM 00 YYaArOIIIUMCSL.

YrnyOnéHHbi ~ ypoBeHb ~ HM3y4yeHUs: ~ MH(GODMaTHKM  peKOMeHJyeTCs  AJis
TeXHOJIOTMYeCKOro NpO(U/s, OPUEHTHPOBAHHOIO Ha HH)XEHEPHYH) WU HH(OPMaljMOHHYIO
cepbl meATeNBHOCTH. YTIyONEHHBIA YPOBEHb H3yueHHWs WH(POPMATHKU 00ecrieunBaerT:
MOATOTOBKY  OOYy4YaroIUXCs, OPUEHTUPOBAaHHBIX Ha  CMELUaJbHOCTH B  00/acTH
VMH(GOPMAaLIMOHHBIX TEeXHOJIOTUH U WH)KeHepHble CIeLjUaJbHOCTH, y4yacTHe B INPOeKTHOW U
YICCIIe/loBaTe/IbCKOW /leATeNIbHOCTH, CBSI3aHHOM C COBPeMEeHHbIMHM HalpaB/eHUsIMH OTpaciv
MH($OPMaLIMOHHO-KOMMYHHKALMOHHBIX TeXHOJIOTHH, MOATOTOBKY K yUacCTHIO B OJIMMIMA[axX
Y cfaue EnyHOro rocyiapCTBeHHOr0 5K3aMeHa Mo MH(opMaTHKe.

[TocnepoBaTennbHOCTh M3yUueHUsl TeM B Tpefiesiax OJHOT0 rofa o0y4yeHus MOXKeT OBbITh
M3MeHeHa TI0 YCMOTPEHUIO YUWTesisi TIPU TOAr0TOBKe paboueil TporpaMMbl ¥ MOYPOUYHOTO
IJIaHUPOBAHUS.

OOb111ee yKnCI0 YacoB, PeKOMEH/I0OBaHHBIX [Jisi M3yueHus: MH(popMaTUKu — 272 yaca: B
10 xnacce — 136 uvacoB (4 vaca B Heziento), B 11 kmacce — 136 uacoB (4 yaca B HeZiesnto).



COJAEPXAHUVE OBYUYEHUSA
10 KJIACC

Hudposasi rpaMoOTHOCTH

TpeboBaHusi TexHWKM 0€30MaCHOCTM W TUTHEHBI TIPM paboTe C KOMITbIOTEpaMH U
JIPyTMMH KOMITOHEHTaMU LIM(PPOBOTO OKPYKEHUSI.

[MpuHLUNBl paboOThl KOMIIBIOTEPOB M KOMITBIOTEDHBIX CHCTeM. ApXUTeKTypa (oH
Heiimana. ABTOMaThueckoe BBINOJIHEHWE TporpaMMbl IporeccopoM. OrnepaTUBHas,
TIOCTOSTHHASL U I0JITOBpeMeHHast TlaMsATb. OOMeH JaHHBIMU C TTOMOLIBI0 IMH. KOHTpOsiepsl
BHEIIIHUX yCTPOMCTB. [IpsiMoii 1OCTYM K MaMSsITH.

OcHOBHble TeHJEHIIMM DPa3BUTUSI KOMIbIOTEPHBIX TexXHoyorui. IlapannenbHble
BbIuMC/ieHUsi. MHoronpouieccopHble cuctembl. CyrnepkoMmiibioTepbl.  PacripesienéHHbIe
BBIUKMC/IUTE/IbHBIE CHCTeMbI M 00paboTka OosbIMX [JaHHBIX. MoOWIBHBIE IU(POBbIE
YCTPOMCTBA U UX POJib B KOMMYHHUKALUSIX. BCcTpoeHHbIe KOMIBIOTEPbI. MUKPOKOHTPOJ/IEPHI.
PoboTu3rpoBaHHbIe TIPOU3BO/ICTBA.

[TporpammHOe oOecrieyeHre KOMITBIOTEPOB U KOMITBIOTEDHBIX CHUCTeM. Bugpl
MpOrpaMMHOT0 obecrieueHus] ¥ UX Ha3HaueHWe. OCOOEHHOCTH MPOTrPaMMHOTO obecrieueHust
MOOM/IbHBIX yCTpOMCTB. [lapannensHoe TiporpaMMupoBaHue. CHUCTEMHOE TPOrpaMMHOe
obecrieuenrie. OmiepaljiOHHbIe CUCTeMbI. Y TUMUTHL. [paliBepbl ycTpoicTB. MHCTansSmqus u
JeVHCTaJUISILHSE TIPOrPaMMHOTO 00ecrieueHusl.

daiinoBble cucrembl. [IpUHLMMNBI  pa3MellleHUWss W KMMeHoBaHUsi (aililoB B
JoaroBpeMeHHOM mamMsaTH. [11absi0HbI 715 orvcaHus rpymi (haiios.

ITporpammHoe obecrieuenve. JIWIjeH3UpOBaHWE TIPOTPAMMHOTO OOecrieueHust U
udpoBbIx pecypcoB. [IpormpuerapHoe u cBOOOJHOe TMporpaMMHOe —obecrieueHwHe.
Kommepueckoe ¥ HekOMMepuyeckoe WCIO/b30BaHKWEe TIPOrpaMMHOr0 obecrieyeHusi U
11dpoBbIX pecypcoB. OTBETCTBEHHOCTh, yCTaHaB/IMBaeMasi 3aKOHO/IaTelbCTBOM Poccuiickoi
denepaliu 3a HelpaBOMEPHOe HMCI0/Ib30BaHWE MPOrpaMMHOTO obecrieueHHs] U LU(POBBIX
pecypcos.

[TpUHLUMBI TOCTPOEHUS U arrapaTHble KOMITIOHEHThI KOMITbIOTePHBIX ceTeil. CeTeBble
nporokosbl. Cetb VHTepHer. Afpecauus B cetu MurepHer. IIpotokosbsl creka TCP/IP.
CucremMa IOMeHHBIX UMEH.

Pa3znenenne IP-cetTm Ha TMOACeTH C TIOMOL[bI0 Macok Tofceredi. CeTeBoe
aZIMUHUCTpUpPOBaHue. [TosyueHre JaHHBIX O CETEeBbIX HAaCTPOWKaxX KOMIbiOTepa. IIpoBepka
Ha/IMuus CBS3U C y3710M ceTu. OripeiesieHrie MapllpyTa JABW)KeHHs TTaKeTOB.

Bugbl gestenbHocTH B ceTh VHTepHeT. CepBuchl VIHTepHeTa. ['eonHdopMaliioHHbIe
cucreMbl. ['eosioKallMOHHBIE CEPBUCHI PeaslbHOTO BpeMeHH (Harpumep, J0Kalusi MOOUTbHBIX
TesieOHOB,  OTpefiesieHHe  3arpy>KeHHOCTHM — aBTOMAarvcTpaseii), HWHTePHEeT-TOPTrOBJIs,
OpoHMpOBaHMe OWIETOB M TOCTUHHUII.

['ocyiapcTBeHHbIe 3/IeKTPOHHBIE CepPBUCHI U yCiyru. ColpaibHble CeTH — OpraHu3alus
KOJIJIEKTUBHOTO B3aUMO/lelicTBUsI U 0OMeHa JaHHbIMU. CeTeBOU 3THKeT: TpaBW/a MOBefleHus
B KubepripoctpaHcTBe. [IpobnemMa TOJ/IMHHOCTH TMoMydyeHHOW WHGpopMaluu. OTKpBIThIE
oOpa3zoBareyibHbIE PeCyPChI.

TexHoreHHble ¥  SKOHOMHYECKHWe YIrpo3bl, CBs3aHHble C  HCIO/Ib30BaHHEM
MHGOPMALIMOHHO-KOMMYHHKALMOHHBIX ~ TexHosioruii.  O6iue  mpobsiemMbl  3alllUThI
vHbopmald ¥ uWHPOpPMaLMOHHOM 6e3omacHocty. CpefcTtBa 3aluThl WHGOpPMaLUK B



KOMITbIOTEepaX, KOMITbIOTEPHBIX CETSIX M aBTOMaTU3MPOBAHHBIX MH(OPMALIMOHHBIX CUCTEMaX.
ITpaBoBoe obecrieueHre HHGHOPMAL[MOHHON 06e30I1aCHOCTH.

[IpenoTBpalljeHie HECAHKLIMOHUPOBAHHOTO [OCTYyIMa K JIMUHOW KOHQHAeHLMaTbHON
vHpOpMaInY, XpaHsIleldcs Ha TIepCOHATbHOM KOMITbIOTEPe, MOOWM/IBHBIX YCTPOHCTBAx.
BpenoHocHoe miporpaMMHOe obecrieueHrde W CIocoObl OOpPBOBI ¢ HUM. AHTUBHPYCHBIE
nporpaMmMbl. OpraHusanusi JAMYHOTO apxvBa HH(opmauyu. Pe3epBHOe KONMpOBaHUe.
[TaposibHas 3a1yTa apxXuBa.

[MMudpoanue paHHbIX. CHUMMeTpUUHble W HecUMMeTpuuHble mU@peL. [Iudpsl
ripoctoii 3amensl. [udp Le3zaps. [Iudp Bukenepa. Anroputm mrddpoBanust RSA.

Teopernueckue 0CHOBbI HHGOPMaTHKH

Wudopmauys, faHHble U 3HaHUS. VIHPOpMaL[MOHHBIe TIPOLIECCH] B TIPUPOJE, TEXHUKE U
obiecTBe.

HenpepbiBHBIE U JUCKPETHBIE BeJTMUMHBI U CUTHAIB. Heo6X0UMOCTh AUCKpeTU3aiu
vHboOpMaluY, TIpeJHa3HAauUeHHOW [ XpaHeHWs, Tepefaud W 00paboTKM B ILHM(POBBIX
cucTeMax.

[BovuHOe KojvpoBaHWe. PaBHOMepHble U HepaBHOMepHble KOAbl. [leKogupoBaHUe
COO00I1[eHrH, 3alMCaHHBIX C TIOMOII[LI0 HepaBHOMEPHBIX KOJI0B. Y cyioBre ®aHo. [TocTpoeHue
OJJHO3HAYHO [IeKOAUPYEMbIX KOJOB C MOMOILbIO JiepeBa. EAUHUIBI U3MepeHHs KOJIMYecTBa
nHopmalyi. AidaBUTHBINA MOJXO0Z K OLIeHKe KoyinyecTBa MH(OpMaLUHU.

Cucrembl curcieHusi. Pa3BépHyTasi 3anuch LIebIX U APOOHBIX UMCe B MO3MLIMOHHON
cucteMe cuucieHusi. CBOMCTBA MO3ULMOHHOM 3aMMCU YKC/ia: KOJWYECTBO LIU(P B 3arucH,
MpU3HaK /Ie/TMMOCTH YMC/la HA OCHOBAHME CUCTeMbI CUMC/IeHUsl. AJITOPUTM TiepeBo/a 11eJioro
yncaa U3 P-uuHOM cucTeMbl CUMC/IeHUsl B IeCITUUHYIO. AJITOPUTM TiepeBojja KOHeuHoi P-
WYHOM /IpobU B JeCATUUHYI0. AJITOPUTM TiepeBo/ia 11eJIor0 Uuc/ia U3 JeCITUYHON CUCTeMbI
cuncienusi B P-uunHyto. IlepeBos; KOHEUHOW AeCATHUYHOW apobu B P-uuHyro. [IBouuHas,
BOCbMEpUYHasi W IIecTHajJljaTepuyHasl CUCTeMbl CUWC/IEHUs, CBSI3b MeXAYy HHUMHU.
ApudmeTrnueckre orepalid B TO3MLMOHHBIX CHACTEMax CUMCAeHUs. TpouyHas
ypaBHOBeIlIeHHasi CCTeMa CUMC/IeHUs. [IBOMUHO-JieCATUUHasl CcTeMa CUMCIIeHUS.

KomupoBanue TtekctoB. KoaupoBka ASCII. OpHobaiiTHble KogupoBku. CTaHzapT
UNICODE. KogupoBka UTF-8. Ormpenenenvie uHGOPMALMOHHOTO O0BEMAa TEKCTOBBIX
COOOII[eHUH.

KopupoBanue wu3obpaxeHuii. OlieHka WH(POPMAaLMOHHOTO 00BéMa rpaduyeckux
JTAHHBIX TIPU 3a/laHHBIX pa3pellleHnd W TJyOMHe KOAWpOBaHUs I1[BeTa. L[BeTOBble MopesnH.
BektopHoe kogupoBaHue. ®opmaTbl rpaduueckux QaiiioB. TpéxmepHas rpaduka.
dpakranbHasi rpaduka.

KopupoBanue 3Byka. OrjeHKa WH(OPMALMOHHOTO 00BEMa 3BYKOBBIX J[aHHBIX TIpU
3a[]JaHHbBIX YaCTOTe AUCKPeTH3aLUU U Pa3psAJHOCTA KOAUPOBaHUS.

Anrebpa noruku. [ToHsITHE BbICKa3biBaHUsI. BhiCcKa3biBaTebHbIE (OPMBI (TIpEAMKATHI).
KBaHTOpHI CyI1leCcTBOBaHUS U BCEOOLHOCTH.

Jloruueckue orepatuu. Tabnuibl UCTUHHOCTH. JIorHyeckue BhIpa)keHUs. JIoruueckre
TOX/ecTBa. JloKa3aTenbCTBO JIOTUUECKUX TOXKIECTB C TIOMOLIbIO Tab/IWI] HMCTUHHOCTH.
Jlornueckue onepalyy U oriepaliiy HaJ, MHOXKeCTBaMH.

3aKoHbI anredpbl JTOTUKU. DKBUBAJIeHTHbIe MpeoOdpa3oBaHUsl JTOTUUeCKUX BbIpayKeHUH.
Jlornueckue ypaBHeHHUsI U CUCTEMbI YpaBHEHUIA.



Jlornueckue GyHKLMH. 3aBUCUMOCTb KOJMYEeCTBA BO3MOJKHBIX JIOTUYECKUX (YHKLUN
OT KO/IMuecTBa apryMeHTOB. [1o/Hble cCCTeMBbI JIOTUYeCKUX (QYHKLIWH.

KanoHnnueckue (Gopmbl I0THUYeCKUX BbIpakeHUM. CoBeplieHHble [U3bIOHKTUBHbIE U
KOHBIOHKTUBHBIE HOPMasTbHbIe ()OPMBI, aTOPUTMBI UX TTIOCTPOEHHUS 110 TabJIrIe UCTUHHOCTH.

Jlornueckrie  3/1eMeHTBI B COCTaBe  KoMmIibtoTepa.  Tpurrep.  Cymmarop.
MHoropa3psifjHblii cymmaTop. IlocTpoeHre cxem Ha JIOTMUeCKUX 37eMeHTax Mo 3aZaHHOMY
JIOTUYEeCKOMY BBID@)KEHHIO. 3alMCh JIOTUYECKOr0 BEIpa)KEHUS 110 JIOTUUeCKOM cxeMe.

[IpencraBneHue LiesibIX yucesn B NMaMATH KOMIIbrOTepa. OrpaHMUeHHOCTh JAuaria3oHa
yrce/l TIpU OrpaHWYeHHMH KoiuuecTBa paspsifioB. [lepernonHeHWe pas3psifHON —CETKM.
be33HakoBble M 3HAKOBble JaHHbIE. 3HAKOBLIM OWUT. [IBOWYHBLIM OTIOTHUTENBbHBIA KO/
OTpHLaTe/IbHBIX YHCe/I.

[TobuTtoBbie norMYecKue omepauyu. JIOTHYeCKuid, apupMeTHUeCKUA U LUKIMUeCKUN
capury. [1TudpoBaHue ¢ TOMOIIBIO TOOMTOBOM Orepaly «McKmouaroiee NJIN».

[IpencraBneHne BelleCTBEHHBIX UYWCe/ B IMaMATH KOMIIbIOTepa. 3Hayvallas 4acTb U
MopsiIoK  uvcia. /lyuama3oH 3HaueHWH BeleCTBeHHBIX uuces. [Ipobiembl  XpaHeHUs
Bell|eCTBEHHbIX UMCesl, CBA3aHHble C OrpaHUYEHHEM KOJIMYecTBa paspsifioB. BeinosHeHue
oriepalyi C BellleCTBeHHBIMH UMC/IaMH, HaKOTIJIeHWe OIIMOOK MPU BHIYUCTIEHHUSIX.

ANropurMsl U IpOrpaMMHpoOBaHHe

OnpeseneHve BO3MOXHBIX — pe3y/bTaToB  pabOTbl  MPOCTEMIIMX  a/JrOPUTMOB
yrpaB/eHUs] WCIOJHUTENSMA U BBIYMC/INTENbHBIX anropuTMoB. OrmpeziesieHue HCXOJHBIX
JIAHHBIX, TIPY KOTOPBIX aJITOPUTM MOXKET JiaTh TpeOyeMblii pe3y/bTarT.

Otansl pelleHUs 3a7a4 Ha KOMIIbIOTepe. VIHCTpyMeHTa/lbHble CpefiCcTBa: TPaHC/IATOP,
OT/auvK, npoduaupoBlMK. KoMmunsaums u uHTepriperauysi nporpaMM. BupryasnbHble
MalIUHBbI.

WuTerpupoBaHHas cpefja pa3paboTKd. MeTopl OT/IagKy mporpamm. Vcrosb3o0BaHMe
TPacCHpOBOYHBbIX Tabiui. OTiafiouHblii BeIBOA. [lolaroBoe BBITIOHEHHWE IPOTPAMMBIL.
Touku octaHoBa. [IpocMoOTp 3HaUeHUV TTepeMEeHHBIX.

Aspik nporpammupoBanus (Python, Java, C++, C#). Tunbl JaHHBIX: LleJIOUMC/IEHHBbIE,
BellleCTBeHHbIe, CUMBOJIbHBIE, jorudeckre. Betrsyenus. CnoxHele ycioBus. LIMkibl ¢
ycioBueM. Llukiel mo nepemeHHOW. B3anmo3aMeHseMOCTb pas3/IWuHBIX BHUJOB LIMKJIOB.
WuBapuant 1ukna. CocTaBieHWe LMK/Aa C MCIIONb30BaHUEM 3apaHee OIMpe/ie/IEHHOro
VHBapuaHTa L{KJIa.

JokymeHTHpoBaHue rporpamMM. Fcnoss3oBanue KommeHTapueB. [logroroska
OIMKCaHWs IPOrpaMMbl U UHCTPYKLIMY /JIS1 TI0JIb30BaTesIs.

Anroput™mbl 06pab0OTKM HaTypa/bHBIX UMCes, 3alMCaHHbIX B TIO3ULMOHHBIX CHCTEMax
cuvc/ieHus:: pa3OuveHue 3arucu 4YWcia Ha OTZAefbHble LU(DPbI, HaXOXKJeHHe CyMMbl U
ripor3BefieHus Ludp, HaxoXKAeHre MaKCUMaaTbHOW (MUHUMAJIbHOMN) LKM(PBHI.

HaxoxxzieHre Bcex NMPOCTBIX yvces B 3alaHHOM JuanasoHe. IlpencraBieHve uucia B
BH/le Habopa MPOCTBIX COMHOXKUTe/eid. AJIrOpUTM OBICTPOTO BO3Be/leHUsI B CTelleHb.

O6paboTka [aHHBIX, XpaHAIUXCA B (aiinax. TekcToBble W ABOMYHBIE (Daiisbl.
daiinoBble epeMeHHsbIe ((aitioBble yka3atenu). UteHue u3 ¢aiina. 3anuck B ¢aii.

Pa3bueHve 3azauud Ha Tm0/3a7aud. I[logmporpamMmer (Tiporieypel U (DYHKIHN).
Pekypcusi. PekypcuBHble 00BeKkThbl ((pakranbl). PeKypcuBHbIe mMpoLeAypbl U (DYHKIUH.
Wcnonb3oBaHue cTeka /il OpraHy3alii peKypCrBHBIX BbI30BOB.



Wcnonb3oBaHue cTaHjapTHOM OHMO/MOTEKH sI3bIKa MporpaMMUpoBaHust. [1ogktoueHre
6ubMMOTeK MOATIPOrpaMM CTOPOHHUX TPOW3BOAWTENeH. MOAy/IbHBIA TIPUHLUI TOCTPOEHUS
MIpOrpamm.

YucnenHsle MeTobl. TouHOE 1 IPUO/MKEHHOE perieHus 3a7aud. UncieHHbIe MeTO/bI
pellieHUsi ypaBHeHUI: MeTof; TiepeOopa, MeToZ TOJIOBUHHOTO JesieHus. [IpubixéHHoe
BbIUMC/IEHWe [I/IMH KpUBbIX. BbluMc/ieHWe mowmazeii Guryp C IOMOLIbI YKUCAEHHBIX
MeTOZI0B (MeTO MPSMOYTOJbHUKOB, MeTof Tparieuui). [Touck makcumyma (MHUHMMYMaA)
(GyHKUMY OJHOM MepeMeHHOI MeTOZ0M MOJIOBUHHOTO [e/IeHUsl.

O6paboTKa CUMBOJIbHBIX Z@HHBIX. BCTpoeHHbIe (PYHKIMM si3bIKa TIPOTPAMMUPOBAHUS
JiIsT 00pabOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKM CHUMBOJIBHBIX CTPOK: MOZCUET
KOJIMUeCTBa TIOSIBJIEHWH CUMBOJIa B CTPOKe, pa30veHue CTPOKM Ha CJIoBa IO MpoOerbHbIM
CUMBOJIaM, TIOWMCK TOJCTPOKM BHYTPU [JaHHOM CTPOKM, 3aMeHa Hai/leHHOW TMOJCTPOKU Ha
JIpyryto CTpoKy. ['eHepaisi Bcex C/JIOB B HEKOTOpOM asndaBuTe, Y/0BIETBOPSIOIIUX
3aZlaHHBIM OorpaHrudeHusiM. [Ipeobpa3oBaHye Urcia B CUMBOJIbHYIO CTPOKY U 00paTHO.

MaccuBbl ¥ TIOC/Ie0BaTeIbHOCTH Uncesl. BeruriciieHne 000OIIEHHBIX XapaKTePUCTHK
3/IeMEHTOB MaCCHBa WM UMC/IOBOM MOC/Ie[0BaTe/IbHOCTH (CyMMBI, TIPOW3BeJieHUs], Cpe/iHero
apu(MeTHUeCKOr0, MUHUMAaIbHOTO U MaKCHMaabHOTO 3/7IeMEHTOB, KOJIMUeCTBa 3JIeMEHTOB,
yOBJIETBOPSIIOLIMX 3aJjaHHOMY YC/IOBHIO). JIMHEWHBbIM TOWCK 3a/laHHOT0 3HaueHusi B
MaccuBe.

CopTHupoBKa 0JHOMepHOro MaccuBa. [IpocTbie MeTo/ibl COPTHPOBKU (METO/, My3bIpbKa,
MeToZ, BbibOpa, COPTHpPOBKa BcTaBKaMu). COPTHUPOBKA C/IMSTHMEM. BwICTpasi COpPTHPOBKA
MaccuBa (aaroputm QuickSort). IBOMUHBIN MOMCK B OTCOPTHPOBAHHOM MacCHBe.

[IBymMepHbIe MacCUBBI (MaTpULbl). AJITOPUTMBI 00pabOTKMU /IBYMEPHBIX MAaCCHBOB:
3aro/iHeHWe /IByMEepHOTr0 YMC/IOBOIO MacCHBA 1O 33/laHHBIM TpaBHU/aM, TIOMCK 3/ieMeHTa B
JIBYMEDHOM MacCuBe, BbIUMC/IeHWe MakcuMyMma (MUHMMyMa) W CYMMbI 3/IeMEHTOB
JBYMEPHOT'O MaCCHBa, NepeCcTaHOBKA CTPOK U CTOJOI[OB [ByMEPHOTO MacCHBa.

HNHpopMaruoHHbIe TeXHO/IOTHU

TexcToBbIi npotieccop. PesaktupoBanue u ¢popmarupoBanue. [Ipoeepka opdorpaduu
v rpammatuku. CpeJcTBa MOMCKA M aBTO3aMeHbl B TEKCTOBOM Iipolieccope. Vcrnonb3oBaHue
ctunedi. CTPYKTypUpOBaHHbIe TEKCTOBbIe AOKyMeHTbl. CHOCKH, oryaByieHue. KosuiekTuBHast
pabora ¢ JoKymMeHTaMu. WHCTpyMeHTHI peLleH3MPOBaHWs B TEeKCTOBBIX IIpOLjeccopax.
Ob6naunbie cepBuchl. [esoBas nepenucka. Pedepar. [IpaBusia UTHPOBaHUSI UCTOUHHUKOB U
otdopmierust 6ubmorpadryeckux ccoiiok. OdopmiieHre CIivcKa IUTepaTypbl. 3HAKOMCTBO
C KOMIIBIOTeDHOM  BEpPCTKOM  TeKkcTa. TexHWUueckue CpeJCcTBa BBOJA  TeKCTa.
Crieriai3upoBaHHbIe CPeJICTBA Pe/JaKTUPOBaHUsI MaTeMaTHUeCKHUX TeKCTOB.

Anamu3 fgaHHbIX. OCHOBHble 33Jjaud  aHajAM3a [lJaHHBIX: TIPOTHO3UPOBAHUE,
K/accuduKalys, KiacTepr3aliys, aHaau3 oTKioHeHU. [TocsiejoBaTeTbHOCTD pellieHust 3a/1a4u
aHa/M3a JJaHHbIX: COOp MEepPBUYHBIX JAaHHBIX, OUMCTKA U OL[eHKA KauecTBa JAaHHBIX, BbIOOD
W/WNM  TIOCTPOeHWe  MoOJiesid, TpeoOpa3oBaHMe [JIaHHBIX, BH3ya/lu3alusi  [JaHHbIX,
VHTeprpeTalysi pe3y/ibTaToB. [IporpaMMHbIe Cpe/icTBa U UHTePHEeT-CePBUCHI /i1 00paboTKU
Y TIpe/ICTaB/eHus! JaHHbIX. bosibive faHHble. MammmHHOe oOyueHue. VIHTe/UIeKTyanbHbINA
aHaJIn3 IaHHBIX.

AHanu3 JIaHHBIX C TIOMOILBIO 3/IEKTPOHHBIX Tabsul]. BbIunc/ieHre CyMMbl, CpejHero
apudMeTrueckoro, Haubosiblllero (HauMMeHbBIIero) 3HayeHWs [uara3oHa. BbluncieHye



K03 uLivieHTa KOppesisiliui JBYX PsAOB JaHHBIX. [TocTpoeHMe CTO/IOUATHIX, TMHEHYAThIX U
KpPYroBbIX AuarpamMm. IToctpoenue rpaduvkoB (yHkuumid. [Togbop MMHUM TpeHAa, pellieHHe
3a/1a4 MPOTrHO3UPOBaHUSI.

YucieHHoe pellieHre YpaBHEHUH C MOMOIIbI0 Tozibopa rnapaMmeTpa. OnTrMu3alus Kak
TOWCK HAaW/y4Ylllero pelleHUsi B 3a/laHHbIX ycioBusiX. LleneBasi (yHKIMS, OrpaHUueHMUs.
JlokanbHble U T/100a/1bHBIA MUHUMYMBI LiefieBol (yHKUWU. PellleHre 3a/iay ONTUMHU3ALUH C
TIOMOIIIBIO /IEKTPOHHBIX TaOJTHII.

11 KJTACC

Teopernueckune 0CHOBbI HHPOPMaTHKH

TeopeTuueckue MOX0AbI K OlLleHKe KoiuuecTBa MH(OpMalvu. 3aKOH aJIMTUBHOCTH
rnHdopmauuu. ®opmysa Xaptau. MHbopMmarus u BepositHocTb. @opmyiia [lleHHOHa.

Anroputmbl ckatus AaHHbIX. AnroputM RLE. Anroputm Xaddgmana. AJroputM
LZW. AJ/rOpUTMBI CKaTHs JAHHBIX C TOTEpPSIMHM. YMeHbIlleHHe T/IyOUHBI KOJMPOBAHUS
uBeta. OcHOBHBIe Uzeun anroputMoB cxaTtusi JPEG, MP3.

CkopocTb nepefiauy JaHHbIX. 3aBUCUMOCTh BpeMeHU Tepejilauyl 0T UH(POPMAaLMOHHOTO
00bEéMa aHHBIX U XapaKTePUCTUK KaHaja CBs3U. [IpUUYMHBI BO3HUKHOBEHHUsI OLIMOOK TIpU
nepeziaue  JaHHbIX. KoAbl, TIO3BOJISIOIIME OOHApY)KUBaTh W HCIPAB/IATb  OLIMOKH,
BO3HMKAWIIMe TpUd Tepefade JaHHbIX. PacctosHue XsmmuHra. KopupoBaHue C
noBTopeHueM 6uToB. Kogpl XaMMuHTa.

Cucrembl. KoOMIIOHEHTBI CUCTeMbl W HUX B3auMogeiicTBue. CHUCTeMHBIN 3(QeKT.
YnpaeneHue Kak nHMOpMaI[MOHHbIHN Tiporjecc. ObpaTHasi CBsI3b.

Mopenu wu  wMopenvpoBaHue. Llens wmogenupoBaHusi. CoOOTBeTCTBUE  MOJeNU
MOJIeTMpyeMOMYy  OOBEKTYy WM TpoLleccy, Liean MojenupoBaHusi. dopmanusaius
TPUKJIaJHBIX 3a/jay.

[TpencraBneHre pe3y/nbTaTOB MO/I€TMPOBAHUS B BUJE, yA0OHOM [Jisi BOCIIPHUSITHS
yesioBeKoM. ['pacuueckoe npezcrapieHre JaHHBIX (CXeMbl, TabIUI[bI, TPadUKN).

I'padbl. OcHoBHbIe TIOHSTUS. Buasl rpado. OnucaHue rpadoB € MOMOLbI0 MaTpUL]
CMEeXXHOCTH, BECOBBIX MaTpHLl, CIOMCKOB CMEXHOCTH. PellleHHWe alropuTMHUUeCKUX 3azad,
CBsI3aHHBIX C aHaaM30M rpadoB (MOCTpOeHWe OINTUMA/ILHOIO IyTH MeXAY BeplIMHaMU
rpada, omnpejie/ieHMe KOJIMUeCTBa Pa3/IMUHBIX MyTeld MeX/Ay BeplIMHAMU OPUeHTHPOBAHHOIO
alMK/Inyeckoro rpaga).

HepeBbsi. bBunapHoe gepeBo. [lepeBbs moncka. Criocober 00xoza  [fepeBa.
[TpencraBnenue apudMeTUueCKUX BbIpa)KeHWW B BUZe JepeBa. JIMCKpeTHble UIPbl JBYX
WTPOKOB C mojHoW uHpopMaiueii. [loctpoeHue aepeBa mepebopa BapMaHTOB, OIMMCAHHE
CTpaTeruvi Wrpbl B TabmMuHON (opme. BBIUTPBIIIHbBIE W TMPOUTPBILIIHBIE TTO3UIUH.
BbIWrphIlIHBIE CTPaTErUH.

CpeactBa MCKYCCTBEHHOTO UHTe/siekTa. (CepBUCHI  MAIllMHHOTO TlepeBofa U
pacrio3HaBaHus yCTHOM peur. KorHuTUBHBIE cepBUCHL. VeHTHUUKALMg U TOWUCK
n300pa’keHu, pacrio3HaBaHue Jwil. CamooOyuaroiuecss CUCTeMBI. VICKyCCTBEHHBIN
VHTEJIJIEKT B KOMITbIOTEPHBIX Urpax. Vcronb30BaHWe MeTOZ0B UCKYCCTBEHHOIO MHTE/IeKTa
B oOyuawolux cucremax. Vcrosb30BaHWe MeTO/0OB HCKYCCTBEHHOTO WHTe/JIeKTa B



pobotorexHuke.  VHTepHeT  Beleil.  [lepCrieKTHBBI ~ pa3BUTHSI  KOMITbIOTE@PHBIX
VHTeJJIeKTya/lbHbIX cucTeM. HelipoHHbIe ceTu.

AJITOPpUTMBI U POrpPaMMHUPOBaHHe

dopmanu3aliys oHSTUs anropuTMa. MaiiivHa ThlopyHTa Kak yHUBepcaabHasi MO/iefb
BbluncsieHn. Te3uc Yépua—ThropUHra.

O1leHKa C/I0)KHOCTH BbIUMC/IeHW. Bpemsi paboThl 1 00bEM UCITIO/Ib3yeMO TIaMsITH, UX
3aBUCUMOCTh OT pa3Mepa UCXOJHBIX [JaHHBbIX. OIljeHKa aCHMIITOTUUeCKOW C/I0XKHOCTH
JITOPUTMOB.  AJITOPUTMBI  TIOJTAHOMHA/ILHOW ~ CJIOXKHOCTH. [lepeOOpHBIE  a/ITOPUTMBI.
[Ipumepsl pa3iWuHBIX airOPUTMOB peLleHUs] OJHOM 3aJaud, KOTOpble MMEHT pa3IUuHYyH
CJI0XKHOCTb.

[ToucK MpOCTBIX uMcesn B 3alaHHOM /JMaria3oHe C TOMOIIbIO aJrOpPUTMa «peLIeTo
OparocdeHar.

MHoropa3psijHble 1jefble Unca, 3a/jauu JJIUHHON apuMeTHKU.

CsoBapu (accornpaTWBHBIE MacCCHBBI, OTOOpakeHust). Xosui-Tabsuipl. IlocTpoeHue
a71haBUTHO-UAaCTOTHOTO CJIOBAps /IS 3a/laHHOTO TeKCTa.

Creku. AHanmuM3  TIPaBUIBHOCTM  CKOOOUHOTO  BBIpaKEHWs.  BbruncieHue
apuhMeTHUeCKOT0 BbIpakeHUs, 3alMCaHHOT0 B MOCT(HUKCHOM hopMme.

Ouepenu. Vicriosib30BaHre ouepeay /1/1si BDEMEHHOT'O XpaHeHUs! laHHbIX.

AnroputMsl Ha rpadax. [TocTpoeHre MUHHMMAa/ILHOTO OCTOBHOTO /lepeBa B3BeIIeHHOTO
CBSI3HOTO HEOpUEeHTHPOBaHHOTO Tpacda. KommuecTBO pa3inuHBIX MyTel MeXAy BepIIMHaAMU
OpPHEHTUPOBAaHHOTO alMK/INYecKoro rpada. Anroput™ JlelKCTphl.

[epeBbsi. Peanmusauus gepeBa C IIOMOLIBIO CCBUIOYHBIX CTPYKTYyp. [IBOWMuHBbIe
(6bunapHbie) nepeBbsi. [TocTpoeHue JepeBa AJisi 33[aHHOTO apu(METUUYECKOTO BBIPAXKEHHUSI.
PekypcrBHBIE a/iTOPUTMBI 00x0za ZepeBa. Vcriosb30BaHUe CTeKa W ouepeAu Ajisi 00xona
JlepeBa.

[uHamuueckoe mporpaMMHpOBaHHe KakK MeTOJ, pellleHusi 3ajady C COXpaHeHHeM
MPOMEXKYTOUHLIX  pe3y/bTaTOB. 3aZlaud, pelllaeMble C TIOMOIbI0 AUHAMUUECKOTO
MPOrpaMMHPOBAHUSI: BBIUKC/IEHUE PeKYPCUBHBIX (YHKI[UH, TIOJCYET KO/TMUeCTBa BAPUAHTOB,
3a[jauy ONTUMU3ALUM.

[Tonsitie 06 0OBEKTHO-OPHEHTHPOBAHHOM MPOrpaMMHUPOBAHUHU. OOBEKTHI M K/IACCHI.
CeoiictBa W MeToAbl 00BeKTOB. (OOBEKTHO-OPHEHTHUPOBAaHHBLIA aHamu3. Pa3paboTka
rmporpaMM Ha  OCHOBe  OOBEKTHO-ODUEHTHPOBAHHOTO  TOAXofa.  VIHKaricyssiys,
Hac/ieloBaHHe, OMMOP(H3M.

Cpefbl ObICTpO# pa3paboTku rporpamm. [IpoekTupoBaHue uHTepdetica moib30BaTelIs.
Hcrosib30BaHMe TOTOBBIX YITPAB/ISIEMBIX 3/IEMEHTOB [I/Isl TIOCTPOeHUs1 uHTepdetica.

00630p S3bIKOB TIPOrpaMMHUPOBaHUsl. [ToHsATHe 0 MapafurmMax IporpaMMHPOBaHUS.

NudopmaruoHHbIe TeXHOJIOTUH

OTanbl  KOMITbIOTEPHO-MaTeMaTUUeCKOro MO/e/IMPOBaHUs: TOCTAaHOBKAa 3a/lauM,
pa3paboTka MoOJe/u, TeCTUpPOBaHWe MO/ie/id, KOMIIbIOTeDHBIM 3KCIepUMeHT, aHa/lu3
pe3y/IbTaTOB MOZEe/IMPOBaHUSI.

[uckpeTusalusi Mpyd MaTeMaTHYeCKOM MO/Ie/TMPOBAHHY HeNpPepbIBHLIX TPOL[eCCOB.
MojenvupoBaHue [ABWKeHUs. MojenvpoBaHie OHOJIOTHUECKUX CHUCTeM. MaremaTuyeckue
MO/Ie/I1 B 95KOHOMUKe. BeIuncinTenbHble S5KCIIEPUMEHTHI C MOJIe/SIMHU.



O6paboTka pe3y/nbTaTOB 3KCIepyUMeHTa. MeTos HaWMeHbILMX KBaApaToB. OljeHKa
YNC/IOBbIX I1apaMeTPOB MOJeNUpyeMbIX OOBEKTOB U TIpOL[ecCOB. BoccraHoBieHMe
3aBUCUMOCTeM 10 pe3y/ibTaTaM SKCIIepUMeHTa.

BeposTtHocTHBIe Mozenu. Metoael MoHTe-Kapsio. IMyuTaniuoHHOe MOZenvupoBaHue.
CucTeMbl MacCOBOTO 0OCTYKUBaHUSI.

Tabsmmunble (pesAlMOHHBIE) 0a3bl JaHHBIX. Tabsuija — TpejCcTaBlIeHUe CBefieHud 00
OJHOTHMITHBIX 00OBekTax. Ilose, 3amuchk. Kimou Tabmuipl. PaboTa ¢ roToBoii 6a30ii JaHHBIX.
3anosiHeHWe 0a3bl JaHHBIX. [IOMCK, COPTUPOBKA U (UABTpAIWs [aHHBIX. 3arpochkl Ha
BLIOOPKY /laHHBIX. 3arpOChI C TapaMeTpamMu. BururcisieMble 0715 B 3arpocax.

MHoroTabuunbie 0a3bl JaHHBIX. TUIIBI CBsi3eld Mexxay TabnuiiaMu. BHeIHUM KiTrou.
[enocTHOCTD 6a3bl JaHHBIX. 3aMTPOChl K MHOTOTa0/IMUHBIM 0a3aM JaHHBIX.

WNuTepHeT-nipuiokeHusi. [loHsTME O cepBepHOM U K/IMEHTCKOM 4YacTsSX caira.
TexHOMOTUST «KJTUEHT — CepBep», eé NOCTOMHCTBA U HefocTaTkh. OcHOBHI sidbika HTML u
KackaHbIX Tabsmr ctriieit (CSS). CrieHapuu Ha si3bike JavaScript. @opMbl Ha BeO-CTpaHUIle.

Pa3meliieHue BeO-caliTOB. Y Clyra XOCTUHTa. 3arpy3ka (aiiioB Ha CailT.

BBog n300pakeHu C UCIOIb30BaHUEM PA3/IMUYHBIX I[UMPOBBIX YCTPOKCTB (LIM(HPOBBIX
¢doToanmapaToB ¥ MHUKDOCKOIIOB, BHJeOKamMep, CKaHepOB U [APYyTrUX YCTPOMCTB).
I'paduueckuii penaktop. Pa3spemenne. KaapupoBaHnue. VcrpaBieHde TMepCIIeKTUBHI.
I'ucrorpamma. Koppekist ypoBHeH, Koppekius IBeta. OOecriBeudBaHHe IBETHBIX
n300pakeHui. PeTyiib. PaboTa ¢ obmactsvu. OUIbTphI.

MHorocioiHble n300paxkenus. TekcToBeie ciou. Macka ciosi. Kananel. CoxpaHeHue
BbllefieHHOW o6mactu. [ToAroToBKa W/TFOCTpAvid Ayt BeG-calTOB. AHWUMHPOBAHHBIE
n300pakeHus.

BekTopHas rpaduka. [TpumutrBbl. 3MeHeHHe Mopsiika 3/ieMeHTOB. BbipaBHUBaHUe,
pacripegenenye. ['pynnuposka. Kpusble. @opMaThl BEKTOPHBIX PUCYHKOB. Vcriosib3oBaHUe
KOHTYDPOB. BekTopu3aiiysi paCTpPOBBIX M300pa’keHHM.

[TpUHIUIIBI TIOCTPOEHUS U peaKTUPOBaHUs TPEXMePHBIX Mo/iernieid. CeTOUHbIe MOJIeJIH.
Matepuanbl. Mofie/iipoBaHie UCTOYHUKOB ocBelljeHUsi. Kamepbl. AJIUTHBHbIE TEXHOJOTHU
(3D-npunTepsl). [loHSITME O BUPTya/SbHOW peasbHOCTA M [IOTIOJTHEHHOW peanbHOCTH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 NTHO®OPMATUKE
(YTJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJHETO OBIIIEI'O OBPA30BAHNUSA

JINUHOCTHBIE PE3YJ/IbTATDBI

JINUHOCTHBIE pe3y/lbTaThl OTPa)KalOT TOTOBHOCTb W CIIOCOOHOCTH OOyYaroL[UXCs
PYKOBO/ICTBOBaTbCsl C()OPMUPOBAHHOW BHYTpeHHel TMO3ULeld JIMUHOCTH, CUCTeMOM
L]eHHOCTHBIX OpWUEHTAlL[Wi, TIO3UTHUBHBIX BHYTPEHHUX YyOEXKIEeHWH, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM LIEHHOCTSIM POCCHUHCKOTO OOIIecTBa, pacIivpeHHe >XU3HEHHOrO OfbiTa U
OTIbITA [IeSITe/ILHOCTH B TIPOLIeCCe peasM3aliiy Cpe/iCTBaMM yueOHOro TipeZMeTa OCHOBHBIX
HarpaB/ieHW BOCITUTATeIbHOM [iesiTe/TbHOCTH.

B pe3ynbraTe u3yueHuss MHGOPMATHKM Ha YPOBHe CpeZiHero o0ijero obpa3oBaHUs Y
obyuarorierocst OyyT chopMHUpPOBaHBI CieyOIHe TUYHOCTHBIE Pe3y/IbTaThl:

1) rpa)XjaHCKOr0 BOCIIUTAHHUSA:

OCO3HaHWe CBOMX KOHCTUTYLIMOHHBIX TIpaB M 00s3aHHOCTeH, yBaKeHHe 3aKOHa M
MIpaBOIIOPsiIKa, COO/F0/IeHNe OCHOBOTIOJIATAOIIMX HOPM MH(GOPMAIL[MOHHOTO TIpaBa |
MH(MOPMaIIMOHHOM 0e30I1aCHOCTH;

TOTOBHOCTb MPOTHUBOCTOSITb HJI€0JIOTMM 3KCTPeMU3Ma, Hal[ioHa/iM3Ma, KceHohobuw,
JUCKPUMUHALIMK TI0 COLMAabHBIM, PeMTHO3HbIM, PacoBbIM, Hal|MOHA/JbHBIM TpPHU3HAKaM B
BHPTYa/IbHOM TTPOCTPAHCTBE;

2) IaTpMOTUYECKOT0 BOCIIMTAHUSA:

L[EHHOCTHOE OTHOIlIeHHe K UCTOPUUeCKOMY Hac/ae/Iut0, 10CTKeHHsIM Poccun B Hayke,
WCKYCCTBe, TEeXHOJIOTUsIX, TOHMMaHWe 3HaueHusi WH(GOPMATUKU KakK HAyKd B JKU3HU
COBPEMEHHOT0 00I1eCTBa;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

chOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUYECKOTO TTOBe/IeHMS;

CMOCOOHOCTh ~ OLIEHMBAaTb  CUTYalMl0 W TIPUHUMATh OCO3HaHHbIe  pelleHus],
OPUEHTHDYSICb Ha MOpaJbHO-HPaBCTBEHHble HOPMbI U 1|eHHOCTH, B TOM UHC/Ie B CeTH
WHTepHerT;

4) 3cTeTUYeCcKOro BOCIIMTaHHUSA:

3CTeTUUeCKOe OTHOIeHWe K MHPY, BK/IOUasi 3CTeTUKY HayuHOro W TeXHUYeCKOTo
TBOPYECTBa;

CIIOCOOHOCTh BOCTIPUHUMATD Pa3/IMUHble BUZBI UCKYCCTBA, B TOM YHC/Ie OCHOBAHHOTO
Ha UCT0/b30BaHUU UH(POPMALIMOHHBIX TEXHOJIOTHH;

5) ¢u3nueckoro BOCIUTaHUS:

c(OpMHUPOBAHHOCTL 3[0pOBOr0 M 0Oe3oracHoro obpasa >KU3HU, OTBETCTBEHHOTO
OTHOIIIEHUSI K CBOEMY 3/[0POBbIO, B TOM UHCJIe 3a CUET coOsmo/ieHns TpeboBaHMi Oe30macHON
9KCIITyaTal[uu Cpe/iCTB MH(OPMALIMOHHBIX U1 KOMMYHUKALMOHHbBIX TeXHOJIOTH;

6) TPy/10BOr'0 BOCIIMTAHUS:

FOTOBHOCTb K AaKTUBHOW [IeSITEIbHOCTU  TeXHOJOTMYeCKOM M COLanbHON
HarpaB/IeHHOCTH, CITIOCOOHOCTh WHULIMHUPOBATh, IJIAHUPOBATE M CAMOCTOSITE/TEHO BBITIOTHATh
TaKyl0 [1esiTeJIbHOCTb;

HHTepec K cdepaM rpodeccuoHalbHON /leITe/IbHOCTH, CBSI3aHHBIM C UH(OPMAaTHUKOM,
NporpaMMHMpOBaHWEM UM HWH(OPMALMOHHBIMU  TEXHOJIOTUSMM, OCHOBaHHbIMA  Ha



JOCTIDKEeHUSIX HayKu MHPOPMATHUKK U HayUyHO-TEXHUUeCKOT0 TIporpecca, yMeH’e COBepIaTh
OCO3HaHHBIM BBIOOp Oymyieldi mpodeccryd ¥ peany30BbIBaTh COOCTBEHHBbIE >KHU3HEHHBIE
TJIaHbl;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHMUIO ¥ caMO0Opa30BaHMIO Ha MPOTSKEHUH BCer
JKU3HHY;

7) 3KO/I0rMYeCKOro BOCITUTAHHA:

0CO3HaHHe T7I00a/bHOTO XapaKTepa KOJ0TMYecKUxX MpobsieM U myTed UX pelleHus, B
TOM UHCJIe C YIETOM BO3MOKHOCTeH MH(OPMALMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHIA;

8) 1IeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAaHHOCTL MHPOBO33DEHHs], COOTBETCTBYIOIL[ETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, [JOCTKEHUSIM Hay4YHO-TEXHMUYECKOTO TIporpecca M 0OIIecTBeHHOH
MPaKTHKHW, 3a CYET TMOHUMAHUS POJIM WH(OPMALIMOHHBIX PEeCcypCoB, HWH(POPMAIIMOHHBIX
MpoLeccoB W HH(OPMALMOHHBIX TEXHOJIOTHMH B YCIOBUAX LMGPOBOM TpaHchopMaLuu
MHOTHX Cep >KM3HHA COBPEMEHHOT0 00IIIeCTBa;

0CO3HaHHe 1[eHHOCTH Hay4YHOU JesTelbHOCTH, TOTOBHOCTh OCYILECTB/ISTH TIPOEKTHYIO
Y UCCJIe/IOBATE/ILCKYIO AeATeTbHOCTb UHUBHU/YATbHO U B TPYIITIE.

B miporiecce [OCTM)XeHUSI JIMUHOCTHBIX pe3yJIbTATOB OCBOEHHUSI TPOrPaMMbl T10
vHbopMaThKe y  OOydYarol[uXCsi COBEPLIEHCTBYETCS  SMOLIMOHANbHBIM  WHTEJIEeKT,
TIPeATI0/IararoIuii ChOPMHUPOBAHHOCTb:

CaMOpEery/IMpOBaHMsl,  BK/IIOUAIOLIEr0  CAMOKOHTPO/Jb,  yMeHWe  TPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeJleHWe, CIIOCOOHOCTH a/lalTHPOBATHCS K SMOLIMOHATBHBIM
M3MeHEeHUsIM U MPOSIBJISITh THOKOCTh, OBITh OTKPLITHIM HOBOMY;;

BHYTPeHHell MOTHBALMH, BK/IIOYAIOLIEN CTPeMJ/IeHHEe K IOCTH)KEHHIO LIefId U yCIIexy,
ONTHMH3M, MHULIMATUBHOCTh, YMEHHUE [1eHCTBOBATh, UCXO/S1 U3 CBOMX BO3MOXKHOCTEN;

IMITaTHH, BK/TIOUArOIIel CrocOOHOCTh TIOHUMATh 3MOLIMOHAIBHOE COCTOSTHUE JIPYTHX,
YUUTBIBATh €ro TIPU OCYILIeCTBJIEHMA KOMMYHHUKAI[UH, CTIOCOOHOCTh K COUYBCTBUIO U
COTepe>KUBaHUIO;

COLMA/IbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIEHUS C
JPYTHUMH JIFOJbMH, 3a00TUTHCSI, TIPOSIB/IATH MHTEPEC W pa3peliaTth KOH(IUKTHI.

METAIIPE/IMETHBIE PE3YJ/IbTATBI

B pe3ynbrare n3yueHuss MHPOPMaTUKA Ha ypOBHe cpefHero obirero obpa3oBaHusi y
oOyuarorerocst OyzAyT cdopMHpPOBaHBI MeTarpeJMeTHble DPe3y/bTaThl, OTPa’KeHHbIE B
YHUBEpCaIbHbIX YueOHBbIX [eMCTBUSIX, @ WMMEHHO — TI03HaBaTe/bHble YHUBepCa/lbHbIe
yuebOHbIe [elicTBUSI, KOMMYHUKAaTHUBHbIE YHUBepCa/bHble YueOHbIe [IeHCTBUS, PerysTHBHbIE
yHHBepcasibHble yueOHbIe 1eCTBHS], COBMeCTHas JesTebHOCTb.

ITo3HaBaTe/bHBbIE YyHHBepPCAaIbHbIE yueOHbIe el CTBUSA
1) 6a30BbIe JIOTHYECKHE AeHCTBUA:
CaMOCTOSITe/TEHO (hOPMYJ/TUPOBATh W aKTyalW3HUpOBATh Mpo0/ieMy, pacCMaTpuBaTh eé
BCECTOPOHHE;
yCTaHaB/IMBaTh CYIIeCTBeHHBbIM TPU3HAK WM OCHOBaHUs [ijIS  CpaBHeHWs,
K/laccuduKalyy U 000011eHus;



OTIpe/IeJISATh 118U [1esiTe/IbHOCTH, 3a/laBaTh TlapaMeTphl U KPUTEPUU UX [JOCTHXKEeHHS;
BBISIBJIAT 3aKOHOMEPHOCTH U TIPOTUBOPEUMs B paCCMaTPUBAeMbIX SIBJIEHUSX;
pa3pabaTeiBaTh IJIaH pellleHuss TpobjeMbl C YYETOM aHaaM3a HWMEROLIUXCS

MaTepUaTbHBIX U HeMaTepUabHbIX PeCypCOB;

BHOCUTb KOPPEKTUBBI B JIeATEIbHOCTD, OLIEHUBATb COOTBETCTBHE Pe3y/IbTaTOB LIEJISIM,
OLIEHUBATb PUCKU TIOC/IeICTBUM JesITeTbHOCTH;

KOOP/IMHUPOBaTh W BBINOJIHATE pabOTy B YC/IOBUSIX DPeaslbHOTO, BUPTYa/JbHOTO U
KOMOMHHPOBAaHHOTO B3aUMOJIEHCTBUS;

pa3BUBaThb KpPEaTHBHOE MbILIIEHHE TIPU PellieHNH )KU3HEeHHbBIX MpobsieM.

2) 6a3oBbIe MCC/IeI0BATE/TbCKHE [eHCTBUSA:

B/Q/IeTh HaBbIKAMH  y4eOHO-MCC/e/IOBAaTe/IbCKOM W TIPOEKTHOM  JIeITeNbHOCTH,
HaBbIKAMH pa3pellieHust 1pobsieM, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY
TOUCKY METO/IOB pellleHUss TIPaKTUYeCKUX 3a/jau, MPUMEHEeHUI0 pas/IMuHbIX MeTOZO0B
TO3HAHKS;

OCYIIIeCTBJISITh Pa3/IMUHble BUJIBI [1eATeTbHOCTH TI0 TOTyYeHUI0 HOBOTO 3HaHHS, ero
VMHTepIpeTaryy, Mpeobpa30BaHUI0 U IPUMEHEHUIO B PA3/IMUHBIX YUeOHBIX CUTYal[UsIX, B TOM
YKC/ie TIPU CO3/IaHUM YUeOHBIX U COLUATBbHBIX TTPOEKTOB;

¢bopMHpOBaTh HayuHbIM TWUIl MBILLIEHUS, B/aZileTb HAay4yHOM TEePMHHOJIOTHEH,
K/IFOUeBBIMU TTOHSATUSIMU U METO/IaMU;

CTaBUTh U (HOPMY/IMPOBATh COOCTBEHHBIE 33/laul B 00pa30BaTeIbHOM JIeSITe/TIbHOCTUA U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJIATE TIPUUHHHO-CJIE/ICTBEHHbIE CBSI3W W aKTyaJM3UpPOBAaThb 3a/lauy, BbIJBUTATh
TUMoTe3y eé pellleHus, HaXOAWTb apryMeHThl /i [IOKa3aTelhCTBa CBOUX YyTBEPIKAEHUH,
3a/laBaTh MTapaMeTpPbl U KDUTEPUU peIlleHusI;

aHa/IM3UPOBaTh TIOJyUeHHble B XOJle pelleHHs 3aJaud pe3yJbTaTbl, KPUTUUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTb, TPOTHO3UPOBATh U3MeHEeHNe B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYal[HsIM, OLIeHUBATh IPUOOPETEHHBIM OIbIT;

OCYIIIeCTBJ/ISITh 1]eJIeHaITpaB/IeHHBIN MMOMCK TepeHoca CPeiCTB U Croco0O0B eiCTBUS B
ripoecCcroHaNbHYIO CPey;

yMeTb TIepEHOCUTh 3HaHUSI B T[I03HABaTeJbHYID U MPAKTHUECKyH 00sactu
JKU3He/IesITeTbHOCTH;

yMeTb UHTeTPHPOBATh 3HaHUs M3 Pa3HBIX TIPeIMETHBIX 00/1acTel;

BBIIBUTATh HOBBIE W/IEM, TIPejjlaraTb OPUTHUHAJIbHbIE TOAXOZbl U PEIIeHUsl, CTaBUTh
npo0JieMbl 1 3a/jauu, [IOMyCKaroIIye albTepHAaTUBHBIE PellleHusl.

3) pab6ota c uadopmaruei:

B/IafleTb HaBbIKaMHU TMOMy4YeHUs WHGOPMALlMA W3 MCTOYHMKOB pa3HbIX THIIOB,
CaMOCTOSITEJTbHO OCYITIECTB/ISATh TIOMCK, aHalu3, CUCTeMaTH3al[ii0 W WHTEePIIPeTal[|io
WHGbOPMaLMK Pa3/IMUHBIX BUJIOB U (DOPM TIpe/[CTaB/IeHHS;

Co3/laBaTh TEKCThI B pa3/jWUHbIX (opmaTrax C y4éToM Ha3HaueHUs WHGOpMaLUd U
1[eJIeBOM ayTUTOPUH, BBIOMpasi ONTUMa/bHYI0 (hOpMY TIpeZiCTaB/IeH sl U BU3yalu3alvy;

OLIeHMBATh [JOCTOBEPHOCTh, JIECTUTUMHOCTL UH(OPMaIK, eé COOTBETCTBHE TTPABOBLIM
Y MOpa/ibHO-3TUUeCKUM HOpMaw,;

WCTIOb30BaTh Cpe/icTBA MH(OPMAI[MOHHBIX M KOMMYHMKALIMOHHBIX TEeXHOJIOTUN B
pellleHd KOTHUTHMBHBIX, KOMMYHUKATUBHBIX W OPraHMU3allMOHHBIX 3a/lauy C CcoOJiro/jeHreM



TpeOOBaHWM SPrOHOMHUKM, TEXHUKH 0e301acHOCTH, THUTHeHbI, pecypcocOepeskeHus,
TIPAaBOBbIX M 3TUYECKUX HOPM, HOPM MH(MOPMAaI[MOHHOM 0e30MmacHOCTH;

B/Ia/IeTh HaBBbIKAMH pACIO3HABAHMS W 3alUThl WH(OPMAaIUH, WHGOOPMAIIMOHHON
0e30MacHOCTH TUYHOCTH.

KoMMyHHKaTHBHbIe YHHBepCa/ibHbIe yueOHbIe /[efCTBUA

1) o0menmue:

OCYIL[eCTB/ISITh KOMMYHUKALIUK BO BCeX cdepax KU3HH;

pacro3HaBaTh HeBepOa/ibHbIe Cpe/CTBa OOIeHUs, MMOHMUMATh 3HaueHHe COLMabHBIX
3HAKOB, Pacrio3HaBaTh MPeNOChIIKA KOHPIUKTHBIX CUTYaLIUi U CMSITUaTh KOH(QIUKTHI;

B/IQJIeTh Pa3/MUHbIMU CriocobamMu OOLeHWS W B3aMMOJEHCTBUS, apryMeHTHPOBaHHO
BeCTH JJUAJIOT, YMeTb CMSTYaTh KOH(QJIMKTHBIE CUTYaLIWH;

Pa3BEPHYTO W JIOTUYHO H3/laraTh CBOK) TOUKY 3PEHHs C MCII0/Ib30BaHUEM SI3bIKOBBIX
Cpe/CTB.

2) coBMeCTHas IeATe/IbHOCTh:

TIOHMMAaTh U UCII0/Ib30BaTh MPerMYyIleCTBa KOMaHIHOW U MHIUBUYa/lbHON paboThI;

BbIOMpATh TEMaTUKy M METO/[bl COBMECTHBIX JIEHCTBUM C YUETOM OOIIMX MUHTEPECOB U
BO3MOKHOCTEM Ka)K/I0T0 usieHa KOJIIeKTHBa;

MPUHUMATL 1IeJId COBMECTHOMN [esiTe/IbHOCTH, OPraHW30BbIBaTh W KOOPAWHUPOBATh
JENCTBUS M0 UX JOCTH)KEHHWIO: COCTaB/ISTH TUIaH JeMCTBUM, PACIpeJesisiTh POM C YUETOM
MHEHHWI yUaCTHUKOB, 00CY>KJaTh pe3y/bTaThl COBMECTHOMN paboThl;

OlLIEHWBaTh KaueCTBO CBOEr0 BK/I3J@ M KaKAOTO YYaCTHUKA KOMAaH[bl B OOIUI
pe3y/ibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

Tipe/ijilaratb HOBbIE TIPOEKTHI, OLIEHUBAaTh W/IeW C TIO3ULIMKU HOBU3HBI, OPUTMHABHOCTH,
TpaKTUUeCKOW 3HaUMMOCTH;

OCYIIIeCTB/ISITh TIO3UTUBHOE CTpAaTeruueckoe TIOBe/leHHe B Pa3/IMUHBIX CHUTYaLUsX,
TPOSIBJIATH TBOPUYECTBO U BOOOpaXkeHHWe, ObITh MHUI[UATUBHBIM.

PeryisiTHBHBIE YHHBepCa/IbHbIE yueOHbIe 1efiCTBUS

1) camoopraHu3zanus:

CaMOCTOSITEJIBHO ~ OCYIIECTB/SATb  T03HABATE/ILHYIO  [1eSITe/IbHOCTb,  BBISIBIIATH
npobsiemMbl, CTaBUTb U (HOpMy/IUpOBaTh COOCTBEHHbIE 3afiaul B 0Opa3oBaTe/bHOU
JesITeIbHOCTH Y )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITeJIbHO COCTaBJIsITh TUIAaH pellleHdsi TpobsieMbl C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MpeNouTeHNH;

[1aBaTh OLIeHKY HOBBIM CHUTYaLUsIM;

pacIIMpsATh paMKK yueOHOTO MpejMeTa Ha OCHOBE JIMUHBIX TIPe/ITIOUYTEeHHH;

JleflaTb  OCO3HaHHBIA BbIOOP, apryMeHTHMpOBaTb e€ro, OpaTb OTBETCTBEHHOCTb 3a
peleHue;

OL|eHUBAaTh MPUOOPETEHHBIN OTIBIT;

criocobcTBOBaTh (POPMUPOBAHMIO W TIPOSIBIEHUIO ILUPOKON 3PyJULIMM B PasHbIX
06/1aCcTsIX 3HaHUM, TOCTOSIHHO TIOBBIIIATH CBOM 00pa3oBaTe/bHbIN U KY/IbTYpPHbII YPOBEHb.



2) CaMOKOHTPOJIb:

JlaBaTb OLIEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBHI B JIeITeIbHOCTD, OL[eHUBATh
COOTBETCTBHE Pe3y/IbTaTOB LIesIsIM;

B/laleTb HaBbIKaMU TI03HAaBaTe/JbHOM pedieKCMM KakK OCO3HaHUSI COBepIlaeMbIX
JeNCTBUNA W MBICIMTE/ILHBIX TIPOLIECCOB, WX pe3y/JbTaTOB M OCHOBaHWH, HCIIO/Ib30BATh
TIpuéMbl pedsieKCUM Jjist OLIeHKH CUTYallid, BbIOOpa BEPHOTO PelleHMs;

OLIeHMBAThb PUCKU U CBOEBPEMEHHO MPUHMMATh PelleHUs 10 UX CHUXKEeHUIO;

MPUHUMATb MOTUBBI U apT'YMEHThI JPYTUX TIPU aHa/Iu3e pe3ybTaToB AesTeTbHOCTH.

3) npuHATHSA cebs U JPyrux:

TIPUHUMATD Cebsl, TOHUMasi CBOM HeJIOCTaTKU U IOCTOMHCTBA,;

MPUHUMATb MOTUBBI U apT'YMEHThI IPYTUX TIPU aHa/IU3e pe3yabTaToB AesTe/lbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPaBO JPYTHX Ha OIIMOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C TTO3ULUHM APYTOro YeoBekKa.

INPEJMETHBIE PE3YJ/IbTATDI

B mporecce u3yueHusi Kypca uHpoOpMaTtuKd yriybnéHHoro ypoBHs 6 10 kaacce
oOyuaromuMucs OyyT ZOCTUTHYTHI CJIeAYIOIINe TIpeMeTHbIe Pe3y/IbTaThl:

BJlafieHHe TIpeJCTaB/IeHHUsAMU O POU MHGOPMAI[MU U CBSI3aHHBIX C Hel MpOIecCoB B
TIPUPO/ie, TEXHUKE U OOIIeCTBe, TMOHATUAMH «MHGMOPMaLUsh», «MH(OOPMAIIMOHHBIN TTPOLIECC»,
«CHUCTeMa», «kKOMIIOHEHTbI CUCTEMbI», «CUCTEMHBIN 3(PdeKT», «uH(pOopMaI[MOHHasi CUCTeMa»,
«CHCTeMa yIIpaBJ/IeHHsI»;

B/lafieHe MeToJaMH IoucKa uHdopMaluu B ceTd WHTepHeT, yMeHHe KPUTHUYEeCKH
olleHHMBaTh WH(MOPMaLIHIO, TIOJyUeHHYI0 U3 ceTu VIHTepHeT;

yMeHHe XapaKTepu30BaTh OOJibIlMe [aHHbIe, TIPUBOAUTH TIPUMEPbI UCTOYHHUKOB HMX
MoJIyueHrsl U HarpaB/ieHUs] UCT0/b30BaHusl, yMeHre K1acCH(ULIMPOBaTh OCHOBHbIE 3a/lauu
aHaJIM3a JJaHHBIX (MPOTHO3KMPOBaHUe, K/aCCU(PUKAI[S, KacTepu3aliisi, aHa/Iu3 OTK/IOHEeHHU ),
TOHUMaATh I10C/Ie/JOBaTe/IbHOCTD pellleHus 3a/layu aHa/lki3a JJaHHBIX: COOP MepBUYHBIX JIaHHBIX,
OUMCTKA W OLIEHKa KaueCTBa JIaHHBIX, BBIOOD W/W/IM MOCTPOEHHE MO/iesid, TIpeobpa3oBaHue
JlaHHBIX, BU3ya/n3alys JAHHbIX, MHTepIipeTalys pe3y/ibTaToB;

MOHMUMaHWe OCHOBHBIX TPHUHIUIIOB YCTPOMCTBA U (DYHKI[MOHUPOBAHUSI COBPEMEHHBIX
CTAllMOHAPHBIX W MOOHW/IBbHBIX KOMITBIOTEPOB, TeH/EHI[UH pa3BUTHSI KOMITbIOTEPHBIX
TeXHOJIOT U,

B/Ia/leHNe HaBbIKaMW pabOTBI C OMepaljMOHHBIMH CHUCTeMaMH, OCHOBHBIMH BHIaMHU
MPOrpaMMHOTO o0ecrieueHus AJisl pellieHus1 yueOHbIX 3a/1au 110 BLIOpaHHOM CrieliraTru3aliiy;

Ha/Mure MpefCTaB/IeHH 0 KOMITbIOTEPHBIX CETSX U UX PO B COBPEMEHHOM MHPE, O
0a30BbIX MPHUHIMIIAX OpPraHU3aluy U GYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX CeTel, 00 0bImx
MIPUHIUIAX pa3pabOTKK U (GYHKIIMOHUPOBAHUS MHTEPHET-TIPUIOKEHHM;

MOHUMaHWe yrpo3 HWHGOPMAI[MOHHOW 0e30MMacHOCTH, WCII0/b30BaHUE METOJIOB |
CPeACTB  TIDOTUBOZEWCTBUSI  3TUM  yrpo3aM, coOsofieHMe Mep  0e30mMacHOCTH,
TIpe/IOTBPAIAIOIIMX HE3aKOHHOE PACIpOCTpaHeHWe TePCOHANbHBIX [aHHBIX, COOJIIOeHMe
TpeOOBaHUI TeXHUKW 0€30MacCHOCTH Y THUTHEHBI MPU paboTe C KOMITbIOTEPAMHU U IPYTUMU
KOMITIOHEHTaMH LM(POBOr0 OKPY’)KEHMs, TMOHMMaHWe TPaBOBbIX OCHOB MWCIIO/b30BAHUS
KOMIIbIOTePHBIX TTporpamm, 6a3 JaHHbIX U paboThl B ceTH VIHTepHeT;



MOHMMaHWe OCHOBHBIX NPUHLMIIOB JUCKPeTH3alMM Pa3/MYHbIX BUJOB HMH(OpMaLUY,
yMeHUe ornpefiefiaTh HWH(POPMalMOHHBI OOBEM TEKCTOBBIX, TpaUyecKUX M 3BYKOBBIX
JAHHbIX TIpY 3a/laHHBIX TlapaMeTpax [AWCKpeTU3allid, yMeHUe OIpefeisiTb CpeJHIO0
CKOpOCTh TepeJjaud JaHHbIX, OL|eHMBATh M3MeHeHHe BpeMeHM Iepefiaud MpU H3MeHeHWH
MH(OpPMaIMOHHOr0 00bEMa JaHHbIX U XapaKTepUCTHUK KaHasa CBS3H;

yMeHUe MCIO0/b30BaTh NPY pellleHUH 3a/ay CBOMCTBA MO3WLMOHHOM 3allvCH 4ucer,
a/IrOpUTMa TOCTPOEHMs 3alyCH YKC/la B TMO3ULMOHHOW CHUCTEMe CUMC/IeHUs! C 3a/laHHbIM
OCHOBaHMeM U IIOCTPOEHMs YHCAa IO CTPOKe, COZep)kallled 3anucb 3TOr0 YMC/Ia B
MO3ULIMOHHOM CHUCTeMe CYMC/IEeHUsI C 3a/laHHbIM OCHOBaHWEM, YMeHHe BbINOHATh
apr(MeTHUeCcKue orepariyy B MO3ULMOHHBIX CHUCTEMax CYMC/IeHMUS;

yMeHHe BBITIOJHSITE MPeo0pa30BaHUsl JIOTMUECKUX BBIPKEHHM, WCIIO/b3Yys 3aKOHbBI
anreOppl JIOTUKW, yMeHHWe CTPOUTb JIOTUYeCKOe BBbIpDAKEHHWEe B AW3BIOHKTUBHOW WU
KOHBIOHKTMBHOW HOpPMasbHBIX (OpMax Mo 3afaHHOW TabsMile WCTUHHOCTH, WUCC/IeI0BATh
00/1aCTh  MCTMHHOCTH BBICKA3bIBaHMs,, COJlepyKalllero IepeMeHHble, pellaTbh HeC/I0KHbIe
JIorUYecKre ypaBHeHUsI U CUCTeMbl YpaBHeHHUH;

MOHMMaHWe 0a30BbIX a/JrOPUTMOB 00pabOTKM UMC/IOBOM U TEKCTOBOW WH(OpMAaruu
(3anMch yKcen B MO3ULIMOHHOM CHUCTeMe CUYMC/IeHHUs], HaXOKAeHHe BCeX MPOCTBIX uuces B
3aZlaHHOM [Mara3oHe, 0O0paboTKa MHOrOpaspsiiHBIX LiefbIX UMCes, aHa/lnu3 CHMBOJIbHBIX
CTPOK U JpYTvX), aJirOPUTMOB TOWCKA U COPTHPOBKU, YMeHHEe ONpeJessiTb C/I0’KHOCTh
M3yuyaeMbIX B Kypce 6a30BbIX a/TOPUTMOB (CyMMHPOBAHHE 3/IeMEHTOB MacCHBA, COPTHPOBKA
MacCHuBa, repebOpHbIe alrOPUTMBI, IBOMYHBIA TMOWCK) Y TIPUBOJUTH NPUMeEPhl HECKOTbKUX
aZIrTOPUTMOB Pa3HOM CJIO)KHOCTH /sl pellieHusl OHOM 3a/lauu;

B/Ia/leHNe YHUBepCalbHbIM SI3bIKOM TPOrpaMMUPOBaHMsI BbICOKOTO ypoBHs (Python,
Java, C++, C#), mpefcraByieHUsIMUA O 0a30BbIX TUTAX JAHHBIX U CTPYKTYpaX JaHHBIX, yMeHUe
VICTI0/Ib30BaTh OCHOBHbIE YIIPaB/SIOIIMe KOHCTPYKLIMM, YMeHHe OCYLIeCTB/IATh aHa/lu3
TIpe/I/IOKeHHON TPOrpaMMBIL: OTIpeJiesisiTh pe3y/bTaTbl paboThl MPOrpaMMbl TPH 3a/laHHBIX
WCXO/IHBIX [JaHHBIX, OTpeJesisiTh, TPU KaKWX HCXOJHBIX JAHHBIX BO3MOXXHO TOJIyueHHe
YKa3aHHBIX Pe3y/IbTaTOB, BBISB/ATH JaHHbIE, KOTOPble MOTYT TMPUBECTH K OLIMOKe B pabore
NIporpammsl, (hOpMyJIMPOBATh MpeJJI0’KeHUs 10 YIy4lleHUO IPOrpaMMHOro Ko/a;

yMeHue C03/jaBaTb CTPYKTYpHPOBaHHbIe TEKCTOBbIE JJOKYMEHTHI U IeMOHCTPaL[MOHHbIe
MaTepHuasibl C HCIO/Ib30BAaHHEM BO3MOYKHOCTEH COBpeMeHHBbIX MPOrpaMMHBIX CDeACTB U
00/1aYHbIX CEPBHUCOB;

yMeHHe WCIOIb30BaTh S/eKTPOHHble TaO/MWLbl [/ aHanvd3a, TpPeACTaB/eHdsl U
00paboTKu faHHBIX (BK/IIOYAs BBIUMC/IEHWE CyMMBbl, CpPeAHEero apru(MeTHUecKoro,
HauboJbIlero ¥ HauMeHbIero 3HaueHWi, pellleHWe ypaBHeHWM, BbIOOpP OINTHMMAa/bHOTO
peliieHus1, IOA00p JIMHUM TPeH/[a, pellieHre 3a/lay MPOrHO3UPOBaHUs).

B mpouecce u3ydeHusi Kypca WHPOpPMaTHUKU yriybnéHHoro ypoBHs 6 11 kaacce
oOyyJaromuMucs OyIyT ZOCTUTHYTHI CJIe/IyIOLHe TIPeIMETHbIE Pe3y/IbTaThl:

yMeHHe CTPOUTb HepaBHOMepHbIe KO/Ibl, J0MyCKalolie 0JHO3HauHOe JieKOAUpOBaH1e
coobujeHn#i (TpedrKCHbIE KOZbI), MCII0/b30BaTh MPOCTeMIne KO/bl, KOTOpble IO3BOJISIOT
oOHapy)KMBaTb W WCTpaB/sATh OMWOKM TIpU Tepefade [JAHHBIX, CTPOUTH KO[,
o0ecrieunBaOLii HANMEHBIITYI0 BO3MOXKHYIO CPeIHIOI [JIMHY COOOIIeHHsI TIPH U3BEeCTHOM
YacToTe CUMBOJIOB, TOSICHATh MPUHLUIBI PA00THI MPOCTHIX a/ITOPUTMOB CXKAaTUS [JAHHBIX;



yMeHHe pelllaTh a/JrOPUTMUYeCKHe 3aflauM, CBs3aHHbIe C aHanu3oM rpadoB (3agauu
TOCTPOEHUSI ONTHUMA/ILHOTO TIYTH MeXy BeplIMHamu rpada, orpefesieHUs KOJIAYeCcTBa
Pa3/IMUHBIX MyTel MeXJy BepIIMHAMU OPHMEHTHPOBAHHOTO aLMK/IMYeCKOro rpada), yMeHHe
WCIIO/Ib30BaTh JIePeBbsi TP  aHalvW3e W TIOCTPOEHWM KOJOB W ISl TIpe/CTaBJIeHUs
apu(dMeTUUeCKUX BbIDaKEHUM, MPU PeLIeHrH 3a/Jjau IMOMcKa U COPTUPOBKH, YMeHHe CTPOUTh
JlepeBO Wrphbl T0 3aZAHHOMY aArOpuTMy, pa3pabarbiBaTh U OOOCHOBLIBATh BBHIUTPBILIHYIO
CTpaTeTHI0 UTIPhI;

yMeHHe pa3padaThiBaTh W peajn30BbIBaTH B BH/E IPOrpaMM 0a30Bble a/lrOPUTMBI,
yMeHHe HCIO0/b30BaTh B MIPOrpaMMax JiaHHbIe Pa3/MUHBIX THUTIOB C YUETOM OTpaHUYeHUl Ha
[IMara3oH WX BO3MOKHBIX 3HaueHWM, NPUMEHSITh TPU PellleHWH 3a/lad CTPYKTYPbI JaHHbBIX
(criucku, CrOBapH, CTeKH, O4YepeaH, [epeBbs), HCIIO/Ib30BaTh 0a30Bble OIMEpaljid CO
CTPYKTYpPaMH [JaHHBIX, TIPUMEHSITh CTaHJAPTHbIe W COOCTBEHHbIE TIOATPOTPAMMbI JIJIsI
00paboTKM UHC/IOBBIX [JAHHBIX W CHUMBOJIBHBIX CTPOK, HCIIO/Ib30BaTh IPU pa3paboTke
nporpaMM  OMOAMOTEKHM — moAMporpammM,  3HaTh  (DYHKIMOHA/IbHBIE  BO3MOXXHOCTU
WHCTPYMEHTA/IbHbIX CPeZCTB CpeAbl pa3pabOTKH, yMeHHe WCIOIb30BaTh CPeJCTBA OT/Ia[KU
MIPOrpamMM B Cpe/ie POrpaMMHPOBAHUS, YyMeHHe JOKYMEHTHPOBATh TIPOrPaMMBbI;

yMeHHe CO3/laBaTh BeO-CTPaHUIIbI;

B/Ia/leHe OCHOBHBIMM CBeJleHHMSIMM O 0a3ax [JaHHbIX, WX CTPYKType, CpelCTBax
co3gaHusi U paboOThl C HUMH, YMeHWEe WCIIO/b30BaTh TaO/MuHbIe (pessLMOHHBIE) 0a3bl
JAHHBIX (COCTaBJISATH 3aMpOChl B 0a3ax JAHHBIX, BHITIOIHATH COPTUPOBKY U MOWCK 3arvcei B
0a3e JAHHBIX, HATMIOJHATH pa3paboTaHHy0 06a3y laHHBIX) ¥ CITPABOYHBIE CUCTEMBI;

yMeHHe UCIT0J/Ib30BaTh KOMITbIOTEPHO-MaTeMaTHyeCKe MO/Ied /IJisl aHaiu3a 00beKTOB
Y TIpOIieccoB: (OPMYJMPOBATh LieJib MO/IENMPOBAHMS, BBINOJNHATh aHAlIW3 pe3y/bTaToB,
TIOJTyYeHHBIX B XO/le MOZEIMPOBaHMs, OLIEHUBAaTh COOTBETCTBHE MO/EM MO/eIUPyEMOMY
00BEKTY WJTH MPOLIECCY, MPe/[CTAB/ISATh Pe3yJ/bTaThl MO/Ie/TMPOBAHUS B HATJIIJHOM BH/IE;

yMeHHe OpraHWu30BbIBaTh TUYHOE WH(POPMALIMOHHOE MPOCTPAHCTBO C UCIO/b30BaHUEM
Pa3/MUHBIX CPEACTB IU(PPOBLIX TEXHOJOTHH, TTOHMMaHHEe BO3MOXKHOCTeH IM(POBBIX
CEepBHCOB rOCYZAPCTBEHHBIX YC/IYT, [UPPOBBIX 00pa30BaTe/bHBIX CEPBUCOB;

MOHMMaHWe OCHOBHBIX TIPUHLUIIOB pabOThl, BO3MOXKHOCTEM W OrpaHUYeHUs
NIPUMEHEeHUsI TeXHOJIOTMA HMCKYCCTBEHHOTO WHTe/UIeKTAa B PA3/IMUHbIX 00/1acTsaX, HaJIduue
TIPe/ICTaB/IeHU O Kpyre pellaeMbX 3a/au MalldHHOTO 00y4eHUs (pacro3HaBaHWs,
KJaCCU(UKALMM U TIPOTHO3WMPOBAHHWS) HajWuue TIpe/CTaB/ieHud 00 WCIoIb30BaHUN
MHGOPMALIMOHHBIX ~ TEXHOJOTMA B pa3/IMUyHbIX  NpodeccHoHanbHbIX  cdepax.
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ITPOBEPAEMBIE HA EI'3 110 THO®OPMATUKE TPEBOBAHUA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBI CPEJHEI'O OBIIIET'O OEPA30BAHUS

Kop nnpoBepsiemoro

IIpoBepsieMble TPe0OBaHUsI K MPeAMETHBIM pe3y/IbTaTaM 0CBOEHHsI 0CHOBHO 00pa3oBaTe/IbHOU

TpeOoBaHUA NMporpaMmsbl CpejHero oo1ero oopa3oBaHus
1. 3Hamb (noHUMams)
[ToHMMaHWe OCHOBHBIX MPUHLIUIIOB YCTPOHCTBA U (DYHKIJMOHUPOBAHUSI COBPEMEHHBIX CTAllMOHAPHBIX U
11 MOOH/IbHBIX KOMITBIOTEPOB; TEH/EHIMM Pa3BUTHUsS KOMITbIOTEPHBIX TEXHOJIOTHH; B/la/leHHe HaBbIKaMU
' paboThI C OIepalyOHHBIMA CHUCTEMaMM U OCHOBHBIMH BHIaMH TIPOTPaMMHOr0 obecrieueHUs [jist
peliieHyst yueOHBIX 3a/1a4 110 BBIOPAHHOM CIel[raTru3aliu
13 Hanuuue mipescraBineHyii 0 6a30BbIX MPUHIMITAX OPraHU3alWU U (QYHKIIMOHUPOBAHUS KOMITbIOTEPHBIX
' cetei
1.3 [ToHrMaHWe OCHOBHBIX MTPUHIUIIOB AUCKPETU3ALIMN Pa3/TMUHBIX BUOB WH(MOPMAaLUN
[ToHrMaHWe 6a30BBIX alrOPUTMOB 00OpPabOTKM UKMC/IOBOM W TEKCTOBOW WHGbOpMaluy (3arich Yucesn B
14 TIO3ULIMOHHOM CUCTEeMe CUMC/IeHUs, JeMMOCTb IIe/IbIX UKMCes; HaXOXKIeHWe BCeX IPOCTBIX UKCen B
' 3aJlaHHOM /Tiaria3oHe; 00paboTKa MHOTOpa3psiIHbIX IIeJIbIX UHCE; aHalUu3 CHUMBOJIbHBIX CTPOK WU
NPYTHX), a/ITOPUTMOB TIOMCKa U COPTUPOBKH
1.5 3HaHue (QYHKIMOHA/IbHbIE BO3MOXXHOCTU UHCTPYMEHTA/IbHBIX CPEJICTB CpPe/ibl Pa3paboTKH
16 BrajleHre OCHOBHBIMY CBEIEHUSIMM O 0a3ax JaHHbBIX, UX CTPYKTYpe, CPeJICTBaX CO3/jaHUs U pabOoThI C
' HUMH
[ToHrMaHWe BO3MO>KHOCTEM W OTpaHUUYEHUN TEXHOJIOTMM MCKYCCTBEHHOTO WHTE/IJIEKTa B Pa3/MUYHbBIX
1.7 00/1aCcTSX; HaMuWe TIpeZCTaBIeHrni 00 MCII0/Ib30BaHUMM MH(OPMAI[UOHHBIX TEXHOJOTHH B Pa3/IMUHbIX

nipodeccroHanbHbIX chepax




1.8

BnaseHne TeopeTHMUeCcKuUM amrapaTroM, I103BOJISIIOLIUMM OCYLIEeCTB/IATh Ipe/cTaBleHue 3aJaHHOro
HaTypa/ibHOTO YMC/a B Pa3/IMUHbIX CHCTeMaxX CUMC/EeHUs]; BBINOJHATH NpeoOpa3oBaHus JIOTUYEeCKHX
BBID@)KEHUH, WCIIO/b3ysl 3aKOHBI anreOpbl JIOTUKW; OMpeZAessTh KpaT4alllnii MyTh BO B3BELIEHHOM

rpade ¥ KOJIMYeCTBO MyTell MeXKAy BepIlIMHaMU OPHeHTUPOBAHHOTO aljUK/IM4YecKoro rpada

Ymemb

2.1

YMeHHe UCIO/b30BaTh KOMITbIOTEPHO-MaTeMaTHUeCKHe MOJeNN /IS aHau3a O00BeKTOB M TPOLIECCOB:
dbopMynvMpoBaTh 1jeflb MOJEIMPOBaHUS, BBINOMHATL aHaIU3 pe3y/JbTaToB, TIOMYyYeHHLIX B XOfe
MO/Ie/IMPOBaHMs; OLIeHWBaTh aJieKBaTHOCTh MO/Ie/Id  MOZETUPYeMOMY OObeKTy WM TIPOLeCCy;

MpeAcCTaB/IATb pe3y/bTaTbl MOAE/TMPOBAHNSA B HarJidAHOM BUJe

2.2

YMenue kiaccupULMPOBaTh OCHOBHbIE 33/layM aHa/lv3a JAaHHbIX (MPOTHO3MPOBaHWe, KiaccuduKaus,
K/lacTepy3aliyisl, aHalu3 OTK/IOHEeHWI); TOHUMAaThb I10C/e[0BaTebHOCTh pellleHrsl 3aZlau aHaausa
JAHHBIX: COOp TIePBUYHBIX ZIAHHBIX, OUMCTKA W OL[eHKa KaueCTBa JaHHbIX, BBIOOP U (W/IH) MTOCTPOEHHE

MO/Je/iu, HpeO6p830BaHI/Ie AaHHBIX, BU3yad/IN3dllUA JdHHbIX, HTHTEPIIPpETAl|UA PE3Yy/IbTdTOB

2.3

YMeHue ompefiesiiTh UHPOPMAIIMOHHBIM 00BEM TEKCTOBBIX, TpadUuecKuX M 3BYKOBBIX [IAHHBIX TPU
3a/laHHbIX MapaMeTpax AWCKpeTU3aldyd. YMeHHe Ompejie/isiTb CPeJHIO CKOPOCTh Tepefiaud JaHHbIX,
OlLleHWBAaTb W3MeHEeHWe BpeMeHHU Tiepefiaud TPy W3MeHeHWU WH(OPMAIMOHHOTO 00BéMa [aHHBIX U

XdpPaKTEePUCTHK KdHaJ/ld CBA3KU

24

YMeHue CTPOUTh KO, 00eCrieunBaroIiii HauMEHBIITYI0 BO3MOXKHYIO CPeIHIOI0 JI/TMHY COOOILeHHs TIpU

U3BECTHOU UaCTOTe CUMBOJIOB

2.5

YMeHue UCMOMb30BaTh TIPYU PeIlIeHWH 3a/jau CBOMCTBA TMO3WIIMOHHON 3allMCU UHCEesI, aJTOPUTMbI
TIOCTPOEHMUSI 3aIMCH UKC/Ia B TIO3UI[MOHHOW CUCTEMe CUMC/IEHHS C 3aJJaHHBIM OCHOBAaHWEM U TIOCTPOEHUST
YlC/ia Mo CTPOKe, COZIeprKalllel 3aruch 3TOTO YKMC/Ia B TIO3UI[MOHHOM CHUCTeMe CUMCJ/IeHUs C 3a[JaHHBIM

OCHOBAHHMEM; YMEHHKE BBITIO/IHATD apI/I(bMETI/I‘-IECKI/Ie onepanyy B ITO3UIUOHHBIX CUCTEMAX CHHUC/I€EHHA




2.6

YMeHue CTPOUTh JIOTUYECKOe BbIpaXkeHUe B AU3bIOHKTMBHOM M KOHbIOHKTUBHOW HOpMasbHbIX (hopMax
10 3a/laHHOM TabJuIle UCTUHHOCTH; MCC/IeloBaTh 00/1aCTh UCTUHHOCTH BBICKA3bIBaHUS, COZEp Kalliero

repeMeHHbIe; peliaTb HeC/IO>KHbIe JIOTUYeCKHe YpaBHEeHHA

2.7

YMeHue peliate anaropuTMUYecKue 3ajlaud, CBs3aHHble C aHanu3oM rpadoB (3afauu MOCTPOEHUs
OTNTUMABHOTO TYTU MEX]y BepllvHaMu Tpada, ompejiesieHHss KOJIUUeCTBa pa3/MUHbIX MyTeld MeX1Iy

BepLIMHAMK OPUEHTHPOBAaHHOT'O allMK/IM4ecKoro rpaga)

2.8

YMeHHe WCII0/Ib30BaTh A€peBbsA TIpDKU dHA/IM3€ W T[IOCTPOEHUMM KOAOB U [Jid TIpeACTdB/I€HUA
apI/ICbMETI/IquKI/IX BLIpa)KEHHﬁ, IMpU peleHrnur 3a[id4 IMMOHNCKa U COPTHUPOBKHW; YMEHHE CTDOUTL A€PEBO

UTPBI TI0 3aZIJAHHOMY aJITOPUTMY; Pa3pabaThiBaTh U 0O0CHOBBIBATH BHIUTPHILIHYIO CTPATErHI0 UTPbI

2.9

YMmeHue dHa/IM3UPOBAThL a/JITODUTMBI C HCIIOJIb30BAHUEM Ta6J'II/IL[ TPACCUPOBKH; OIIpeaeIATb 6e3
HCITI0/Ib30BdHHA KOMIIbKOTEDA PE€3YJ/IbTAThl BBITIOJIHEHKWA HEC/IOKHBIX IMPOrPpaMM, BK/IIOUAIOMIWX IHUKJIBI,

BE€TBJ/IEHHA U IIOAIIPOrPAMMBEI, IIPH 3aldHHBIX MCXOAHBIX OdHHBIX

2.10

YMeHue onpesiensTh CJI0KHOCTh M3yUaeMbIX B Kypce 0a30BbIX arOPUTMOB (CYMMHPOBAHUE 37IEMEHTOB
MacCHBa, COPTHPOBKA MacCHBa, TiepeObOpHbIe arOPUTMbI, JBOWYHBIN MOMCK) W TIPUBOJWTE TPUMEpHI

HECKOJIbKHX daJITOPUTMOB pa3H0171 CJIOKHOCTH [JId pelieHud OAHOﬁ 3a/ia4yu1

2.11

BnazeHve yHHBepca/ibHBIM $13bIKOM IpOrpaMMUpoBaHusi Bbicokoro ypoBHsi (ITackanb, Python, Java,
C++, C#), npefcTaB/ieHUsIMA 0 0a30BbIX TUIAX JAHHBIX M CTPYKTYPaxX JaHHBIX; YMEHHE HCII0/Ib30BaTh
OCHOBHbI€ YIIPaBJSItOL[Me KOHCTPYKLIMW; YMeHUe OCYILeCTB/SATh aHa/u3 TpeJioKeHHOW MpOorpaMMbi:
OTIpe/Ie/IATL pe3y/ibTaThl pabOThl MPOrpaMMbl TIPY 3aflaHHBIX WCXOAHBIX [IAHHBIX; OMpeZessaThb, TPU
KaKMX MCXOJHBIX [JaHHBIX BO3MOXKHO TIOJIyYeHHe yKa3aHHBIX pPe3y/bTaTOB; BbISB/IATH JAHHbIE, KOTOPBIE
MOTYT TIPUBECTH K oIlMbke B paboTe mporpammbl; (HOPMYIMPOBaTh MPEAJIOKEHHS TI0 YIyUIIeHHIO

MpOrpaMMHOr0 KoJia

2.12

YMeHue p€aIn30BbIBATE HA BbI6paHHOM A1 U3yUYeHUs A3bIKe IMPOrpaMMHPOBaHHA BBICOKOTO YPOBHA




(TTackans, Python, Java, C++, C#) TumoBble anropuT™Mbl 00OpPAOOTKH UMCeN, UMC/IOBBIX
TIoC/ie/JoBaTeIbHOCTeH W MAacCHMBOB: TIpe/iCTaB/eHHWe YuC/ia B BUje Habopa TMPOCTBIX COMHOXKUTeJeH;
HaxoX/leHHe MaKCUMa/bHOM (MUHMMa/IbHOM) LU(phl HAaTypa/JbHOTO YMC/ia, 3alCaHHOTO B CHUCTeMe
CUMC/IEHUSI C OCHOBaHWEM, He TmpeBblIalmuM 10; Bblunc/ieHHe O0OOOIIEHHBIX XapaKTePUCTHK
3/IeMEHTOB MacCHBa WIA UMCJIOBOW TMOC/Ie[0BaTe/IbHOCTU (CyMMbl, TIPOM3BEJleHUSI CpeJHEero
apu(mMeTUUecKoro, MHHUMAJbHOTO U MAaKCHMMaJbHOTO 3/IEMEHTOB, KOJIMYeCTBA 3/€eMEHTOB,
YAOBJIETBOPSIIOLMX 3a[JaHHOMY YCJIOBHIO); COPTUPOBKY 3/7IeMEHTOB MacCHBa; YMeHHe UCI0/Ib30BaTh B
rporpaMMax JlJaHHble pa3/IMUHbIX TUIOB C YU6TOM OrpaHWYeHUId Ha AMara3oH UX BO3MOKHBIX 3HaUeHUH,
TIPUMEHSTb TIPU pelleHuy 3aZiau CTPYKTYPbl JaHHBIX (CIUCKH, C/I0BAapH, CTeKH, Ouepe/d, [1epeBbsi);
NIPUMEHATh CTaHZAPTHBIE W COOCTBEHHBbIE MOATNPOrPaMMbI [jid 00pabOTKHM UMC/IOBBIX [aHHBIX U
CMMBOJIbHBIX CTPOK; HMCII0/Ib30BaTh TMPU pa3paboTKe MporpaMM OWUOIMOTEKM TOANPOrpaMM; yMeHHe

WCII0JIb30BaTh CPeJCTBA OT/IaJKU MPOrpaMM B Cpejie TIPOrpaMMHPOBaHUS

YMeHHe HCIOIb30BaTh 3JIEKTPOHHbIE Ta6J'II/IL[]:I AJId dHAJ/IW34d, TIpeACTdaBJI€HUS U O6pa6OTKI/I AaHHbIX

2.13 (Bk/TrOUasi BLIOOP OMTUMAbHOTO pelleHus, MoA00p MHUYU TPeH/a, pellieHre 3aZlau MPOrHO3MPOBaHMs);
yMeHHe HUCII0/Ib30BaTh Tab/MuHbIe (pessAliOHHbIe) 6a3bl JaHHBIX U CIIPABOYHbIE CUCTEMBI
YMeHue opraHv30BbIBaTb JMYHOE MH(OPMALMOHHOE TPOCTPAHCTBO C MCIOJIb30BaHWEM DPas3IUUYHBIX
2.14 CpeACTB LIM(POBBIX TEXHOJIOTHM; TTOHWMMaHHe BO3MOYKHOCTel L[M(POBBIX CEPBUCOB I'OCYy/1apCTBEHHBIX

yciyT, MbpoBbIX 00pa3oBaTeTbHBIX CEPBHUCOB




INEPEYEHD 3JIEMEHTOB COJEPXAHWSA, ITPOBEPAEMBIX HA EI'D 110 UHO®OPMATHUKE

Kop IIpoBepsieMblii 3/IeMeHT CO/iepP)KaHUs
1 LudpoBast rpaMOTHOCTb
11 OCHOBHBbIE TeH/|eHIIUM Pa3BUTHsI KOMITbIOTEPHBIX TeXHOJIOTUi. [lapanienbHble BbIUMC/IeHUs. MHOronpoLecCopHble
' cucTeMbl. Pacripesie/iéHHbIe BLIUMC/TUTE/TbHBIE CUCTEMBI M 00pab0TKa O0/BIINX JAHHBIX
[TpUHLIUITBI TOCTPOEHUS U arapaTHble KOMIIOHEHThI KOMITbIOTepHBIX ceTeidl. CeTeBble MPOTOKO/bL. CeTh IHTEpHeT.
1.2 Appecatusi B cetu WHtepHet. [Iporokosibl creka TCP/IP. Cucrema goMeHHbIX MMéEH. Pasgenenve IP-cetu Ha
TIO/ICEeTH C MOMOLLBI0 MaCOK Mo/ ceTen
13 daiinioBasi cuctema. Ilouck B aitioBoil cucteMe. [IpUHLMIBI pa3MelljeHUs] W HWMeHOBaHUs (ailyioB B
' JONTOBpeMeHHOM nmamMsaTH. [11ab/1oHbI 7151 orrcaHus rpynmn (haiioB
14 CKOpOCTb Tiepe/iauM JIaHHBIX. 3aBUCUMOCTh BpPEMEHHU Iiepefjaud OT WH(MOPMALMOHHOTO 00BEMa [aHHBIX |
. XapaKTepPUCTUK KaHasla CBSI3U
L5 [MudpoBanue aaHHbIX. CUMMeTpUUHbIe U HecUMMeTpuuHble mK@pel. [Hudpsr npocroii 3amensl. udp Liesaps.
' [Mu¢pp Brxenepa. Anroputm mgposanus RSA
16 Koppl, mo3Bosisitoliiie 06Hapy>KUBaTh W UCTPaB/IATh OLIMOKH, BO3HUKAIOIIME TIPU Tepejjaue AaHHBIX. PaccTosiHue
' Xsmmunra. KogupoBanue ¢ moBropeHreM 6utoB. Koabl XaMMHHTa
2 TeopeTuueckue 0CHOBbI MH(OPMaTHUKU
IBonuHOe KoAvpOBaHWe. PaBHOMepHbIe W HepaBHOMEPHbIe KO/bl. [leKoJupoBaHUWe COOOIeHMI, 3aliCaHHbIX C
2.1 TOMOILIbI0 HepaBHOMEPHbIX KOJ0B. YcioBue ®aHo. [TocTpoeHWe O/JHO3HAUHO AE€KOAUPYEMBIX KOZIOB C IMOMOIIbIO
JepeBa
2.2 TeopeTrueckre MOAX0/bl K OLleHKe KoyiMuecTBa MH(opMaiuu. EAUHUIIBI M3MepeHUsT KOoruecTBa MHGOpMaIuu.




AscdaBUTHBINM TTOAXO/, K OLleHKe KOJMuecTBa MH(popMalvy. 3aKOH afiIMTUBHOCTA UHGopMaluu. @opMyia XapTiu.

Nudopmariys v BepositHocTh. @opmyiia [lleHHOHa

2.3

Cuctembl cuvcieHusi. Pa3BépHyTasi 3amuch IiefbIX W JPOOHBIX UKCe/l B TO3WUL[MOHHOW CHUCTeMe CUMC/IeHUS.
CBolicTBa MO3ULIMOHHOW 3allMCH YMC/Ia: KOMUUecTBO LUdp B 3aMucy, NMPU3HAK [eIMMOCTU YMC/ia Ha OCHOBaHUe
CHCTeMbI CUWC/IeHUs. AJITOPUTM TepeBOAa LeJIOrT0 4Yucjia W3 P-MYHOW CHUCTeMbl CUYUC/IEHUS B AECITUYHYIO.
AnropuTMm nepeBozia KOHEUHOM P-UuHOI pOOU B €CATUUHYIO. AJTOPUTM MEPEBO/A 11e/I0r0 UKUC/Ia U3 AeCITUUHON
CUCTeMbI cuuc/ieHus: B P-uunHyto. TlepeBoj; KOHEUHOU eCcsiTUUHON pobu B P-nuHyto. [IBoMYHasi, BOCbMepUUHas U
LIeCTHa/[ljaTepuyHasi CUCTeMbl CUMC/eHUs], CBSI3b MeXAy HuUMHU. ApudmMeTnyeckue orepald B MO3ULIMOHHBIX

CrUcCTeMax CUHC/IeHusd

2.4

TPOI/IT-IHaS[ YPaBHOBELI€HHasA CUCTEMd CHUC/IEHUS. ,[[BOI/IT-IHO-'Z[GCHTI/I‘{HEIH CHrUCTeMa CUMC/IeHusa

2.5

Komuposanue tekctoB. Koarpoka ASCII. OguobatitHeie KogupoBku. Ctangapt UNICODE. Koguposka UTF-8.

OrmpegeneHrie MHGOPMALMOHHOTO 00BEMA TEKCTOBBIX COOOIIIEHUI

2.6

KopvpoBanue wu3obpakenuid. OrjeHka HWH(POPMAI[MOHHOTO O00bEéMa TpadUuUecKUX [JaHHBIX TIPU 3aJaHHBIX
pa3spelilieHuH U T/1ybrHe KoAupoBaHus 1BeTa. [IBeToBbie Mogenu. KogupoBanue 3Byka. OlieHKa UH(POPMALIMOHHOTO

00nEMa 3BYKOBBIX [JdHHBIX IMPH 3da[IdHHBIX UdCTOTE€ AUCKPETU3al|UXU U Pa3pAJHOCTHU KOAWPOBAHUSA

2.7

Anrebpa noruku. I[ToHsiTHe BbICKa3biBaHUsL. BbicKa3biBaTebHbIe POpPMBI (TIpeAuKaThl). KBaHTOPHI CylijeCTBOBaHUS
Y BCEOOIITHOCTH.

Jlornueckue oreparfu. TabaUIbl UCTUHHOCTH. JIornyeckue BblpakeHusi. Jlornyeckue TokzecTBa. Jlornueckue
ornepaLyy U orepanuu Haji MHOKeCTBaMH.

3aKoHbI anreOpbl JIOTMKU. JKBUBAJIeHTHbIe TIpeobpa30BaHusl JIOTHUECKUX BbIpa)KeHHM. JIorudyeckre ypaBHEHUS U
CHCTeMbl YpaBHEHUM.

Jlormyeckue PyHKUIMA. 3aBUCUMOCTb KOJIMUECTBA BO3MOXKHBIX JIOTHUYECKUX (DYHKIMI OT KO/IMUecTBa apryMeHTOB.

KaHoHnueckue (hopMbl JIOTHYECKUX BbIpaKeHUH




2.8

COBep].LIEHHI)Ie AW3BbIOHKTHMBHBIE KOHBIOHKTHMBHEIE HOPMAaJ/IbHBIE (1)0pr1, dJ/ITOPUTMBI WX TIOCTPOEHHUA I10 Ta6JII/IL[e

HCTHUHHOCTHU

2.9

Jlornueckue 37ieMeHThl B cOCTaBe KommbloTepa. Tpurrep. Cymmarop. MHoropa3psiiHbiii cymmartop. [TocTpoeHue
CXeM Ha JIOTUUeCKHUX 3JIeMeHTax I10 33ZlaHHOMY JIOTUUeCKOMY BBbIpaKeHHI0. 3alMCh JIOTUYECKOTO BbIpaXKeHUs 110

JIOTUUeCKOU cxeme

2.10

Mogenu u MopenmupoBaHue. Llemu MogenvpoBaHusi. AZIEKBAaTHOCTb MOJIe/IM MOZETUPYEMOMY OOBeKTy WIn
npoueccy. @opmasnu3anus NpUKIaAHbIX 3a7ad.
[TpencraBneHye pe3y/bTaTOB MO/IEIMPOBAaHUS B BUJe, yJ00HOM /il BOCIPUATHS ueJoBeKOM. I 'paduueckoe

Tipe/iCTaB/ieHNe JAHHBIX (CXeMbl, TabIULIbI, TPadHKN).

2.11

[IpencraBneHye LienbIx uyvcen B MaMATA KOMIIbIOTepa. OrpaHUUeHHOCTb Juaria3oHa 4yuces IPU OrpaHuYeHUur
Ko/MuecTBa pa3psgoB. I[leperosiHeHWe pa3psgHOM CeTKW. be33HaKOBble W 3HAKOBBIE JaHHbIE. 3HAKOBBIA OWT.
JIBOUUHBIN [JOTIOJTHUTETbHBINA KO, OTpULIaTeIbHbIX UMCe/l.

[TobutoBble norMyeckue omepauyu. Jloruyeckui, apupmMeTHyecKu U LUKIMYecKuit capurd. LIudpoBanue c

TIOMOII[bI0 TIOOMTOBOM Oreparyu «ucKmouatoriee UJIN»

2.12

[IpencraBieHue BellleCTBEHHBIX YMCe/J B TaMATU KOMIbOTepa. 3Hayalllasg 4aCTb W TOPSAOK uucaa. [Iuarna3oH
3HauUeHWM BeIleCTBeHHBIX uMces. [Ipo6sieMbl XpaHeHUs BelleCTBEHHBIX UYKCesI, CBsi3aHHble C OrpaHUYeHHeM
KO/IMYecTBa pa3psfoB. BhITIO/HeHWe orepaiuii C  BeleCTBeHHbIMHM YKC/IaMH, HaKOIJIleHWe OIMO0K Tipu

BbIUHC/IEHUAX

2.13

I'padsl. OcHoBHbIe OHATUS. Buel rpados. Onuvcanve rpaoB C MOMOILBIO MaTPHL] CME)KHOCTH, BECOBBIX MaTpHLI,
CIMCKOB CMEXHOCTU. PellleHue anropuTMUYecKMx 3a7lay, CBS3aHHbIX C aHaiu3oM TrpadoB (MOCTpoeHUe
ONTHUMAJIbHOTO MyTU MeX/y BepllrMHaMu rpada, ornpejereHre KOIMUecTBa pas3/MyHbIX MyTell MeXXJy BepllrHaMH

OPUEeHTUPOBAHHOTO allMK/IMUeCcKoro rpadga)

2.14

HepeBbsi. BunapHoe pepeBo. [lepeBbsi moucka. Criocobbl o0xoza gepeBa. IlpencraBieHue apupMeTHYeCKUX




BbIpa)KeHUM B BHje JepeBa. Vcmonb3oBaHue rpadoB U JiepeBbEB TPU OIMUCAHUKM OOBEKTOB U IIPOLIECCOB

OKPY>KaroIIiero Mupa

2.15

JIcKpeTHBIE UTPHI IBYX UTPOKOB C TI0JHON MH(opMalueil. [ToctpoeHue JepeBa nepebopa BapUaHTOB, OMMCaHUe

CTpaTeruu Urpbl B TabMuHON hopme. BLIMTPHIIIHBIE U TPOUTPHILIHbIE TTO3ULMH. BBIUrpPhILIHBIE CTPATeTUN

2.16

CpeicTBa HCKYCCTBEHHOTO UWHTe/UleKTa. MgeHTU(dUKaLMs W TOMCK U300pakeHWH, pacrio3HaBaHWe JIMLI.
Vcrnonb3oBaHWe MeTOJOB HMCKYCCTBEHHOTO WHTe//IeKTa B 0O0ydYarol[uxX cucTeMaxX. VICro/ib30BaHWe MeTO/I0B

HNCKYCCTBEHHOI'O MHTEJ/IVIEKTA B pO6OTOT€XHI/IKe. I/IHTepHeT BEMEﬁ. HEﬁpOHHbIe ceTn

A]IFOPI/ITMI:I " NIpOrpadMMHUpOBdHHME

3.1

dopmanu3auys MoHATUs aaroputMa. MaiivHa ThropUHTra Kak yHUBepcaibHasi MO/eJib BbIUMC/IeHUH

3.2

Ot1leHKa C/I0)KHOCTU BBIYMC/IeHUA. Bpemst paboThl U 00BEM MCII0/Ib3yeMOl MaMsITH, WX 3aBUCHUMOCTb OT pa3Mepa
WUCXOAHBIX JaHHbIX. OIleHKa aCUMIITOTUYECKOW CI0’KHOCTH a/IfOPUTMOB. AJITOPUTMBI  [OJTMHOMUATBHOU
co>kHOCTH. [TepeGopHble anroput™mbl. [IpUMepbl pa3/MUHBIX aA/JTOPUTMOB PpeIIeHHs] OJHOM 3ajlauM, KOTOpbIe

HWMEIOT PA3/IMUHYIO CJIO’KHOCTDb

3.3

OmnpegeneHrie BO3MOXHBIX pe3y/JbTaTOB PA0OTHI TIPOCTEMINMX a/JTOPUTMOB YIIPAB/IEHUSI HWCIIOJHUTENSIMUA U
BBIUMC/IMTE/IBHBIX a/TOpUTMOB. OmipeziesieHre CXOJHBIX JaHHBIX, TIPU KOTOPBIX a/ITOPUTM MOXKET JaThb TpeOyeMbIii

pe3y/bTar

3.4

Anroputmbl 00pabOTKM HAaTypajbHBIX UHCes, 3alMCaHHbIX B TO3WLIMOHHBIX CHUCTEMaX CUYMC/IeHUus: pa3dveHue
3aMuCcH YKc/la Ha OTJesbHble LU(Pbl, HAXOXKJeHWe CYyMMbl U MpousBefieHus Ludp, HaxoxaeHrue MaKCUMaabHON
(MMHUMaTIBHOW) LIUQPBI.

[MpencraBneHye uucia B BUe HAaboOpa MPOCTBIX COMHOXKUTeJeW. AJITOPUTM OBICTPOro BO3Be/eHUS] B CTerleHb.

[Tovick MPOCTBIX YKcesn B 3aZldHHOM Jjara3oHe C TIOMOLLbI0 a/lTOpUTMa «pelieTo DpaTocheHar»

3.5

MHoropa3spsijHble 1ieJible Uic/ia, 3aJjauu JAJMHHON apu(pMeTHKU




3.6

SA3bik nporpammupoBanus (ITackanb, Python, Java, C++, C#). Tunbl fjaHHBIX: lieJIOUKC/IeHHbIe, BellleCTBeHHbIe,
CUMBOJIbHBIE, Torudeckue. Betenenusi. CrnoxxHble ycaoBus. LIUkibl ¢ ycioBueM. LIUKIIbI IO TepeMeHHOM.
O6paboTKa aHHbBIX, XpaHsIMXcd B (aiinax. TekcToBble U ABOUUHbIE (aitibl. DaitoBbie iepeMeHHbIe ((aiiioBbIe
ykazarenu). UreHue u3 daiiia. 3anuck B daii.

Pa3buenue 3azauy Ha nmozA3azaud. [logmporpaMmel (TIporieAypbl U GYHKIMN).

Vicrionb3oBaHue CTaHAaPTHOM OMOMMOTEKH sI3bIKa IPOrPaMMHUPOBaHUS

3.7

Pekypcus. PekypcuBHbie mipoLieAypbl U GyHKLUMU. VIcro/ib30BaHKe CTeKa /1/1sl OpraHr3aliii peKypCHUBHBIX BbI30BOB

3.8

UucneHHele MeToZibl. TouHOe M NpUOMDKEHHOE pellleHus 3afiaud. Ync/ieHHOe pellieHre ypaBHEHUM C TTOMOILbIO
nofbopa nmapamerpa. Yuc/ieHHbIe MeTO/bl pellleHus] YpaBHeHUM: MeTo/ Tiepebopa, MeTo/| TIOJIOBUHHOTO Jle/IeHusl.
[TpubmkéHHOE BBIUKMC/IEHWE [JIMH KPUBBLIX. Bblunc/ieHWe Tuioujafiedl GUryp C MoMOIIbI0 UMC/IEHHBIX METOZOB
(MeToJ, MPSIMOYTOJILHUKOB, MeToJ Tpamenui). [Tock mMakcuMyma (MUHMMyMa) QYHKLMK OJHOW TepeMeHHOM

METO/10M I10JIOBUHHOI'O Je/1eHHdA

3.9

O6paboTKa CMMBOJIbHBIX ZIAHHBIX. BCTpOeHHbIe QYHKIUH s13bIKa TTPOrPaMMHPOBaHUs 211 00pab0TKM CMMBOJIbHBIX
CTPOK. AnropuTMbl 00pabOTKM CHMBOJIBHBIX CTPOK: TIOACUET KOJMYECTBA TIOSIBJIeHWH CHMBOJIAa B CTPOKE,
pa3bvieHHe CTPOKM Ha CJIOBa MO TMpPOOeTbHBIM CHMBOJIAM, TOUCK TIOJCTPOKH BHYTPH [JaHHOW CTPOKH, 3amMeHa
HalJJeHHOM TIOAICTPOKM Ha [PYryr CTPOKy. ['eHepalisi BCcex C/JI0B B HEKOTOPOM aji(paBUTe, YZOBJIETBOPSIOLIUX

3alaHHBIM OrpaHuueHusiM. [Ipeobpa3oBaHue UKc/ia B CUMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBbl ¥ TIOC/IeZ0BaTeIbHOCTH uKcesl. BbruncieHne 00OOLIEHHBIX XapaKTEPUCTUK 3/IeMEHTOB MacCHBa WIIU
YKMCJIOBOW TOC/IeZl0BaTeIbHOCTU (CyMMBbl, TIPOM3BeJleHUsl, CpefHero apu(pMeTUUecKoro, MHHUMAaJbHOTO W
MaKCMMaJIbHOTO 371eMeHTOB, KOJIMUeCTBa 3/IeMEeHTOB, YZ0BIeTBOPSIOLIMX 33/JaHHOMY YC/I0BUIO). JIMHEMHbIN MOMCK
3alaHHOTO 3HAaueHWs1 B MaccuBe. AJITOPUTMBbI pabOTBHI C 3/1eMEeHTaMH MacChBa C OJHOKPAaTHBIM IPOCMOTPOM
MaccrBa. COpTHPOBKa OIHOMepHOro Maccua. IIpocTbie MeToZibl COPTUPOBKH (MeTo[| IMy3bIpbKa, MeTo[, BbIOODa,
COpPTUPOBKA BcTaBKamu). CopThpoBKa ciMssHUeM. bricTpasi coptupoBka MaccuBa (anroputm QuickSort). [IBoMUHBIM

TMOUCK B OTCOPTHUPOBAHHOM MaCCHBe




3.11

[IByMepHble MacCUBBI (MaTpHIlbl). AJTOPUTMBI 00pabOTKU [ByMepHBIX MAaCCHBOB: 3arlo/IHEHHE J[IBYMEepPHOI0
YMCJIOBOTO MaccHBa IO 3aJjaHHbIM MpaBW/iaM, MOMCK 3/ieMeHTa B IByMEDHOM MacCCHBe, BBIUMC/IEHME MaKCHMyMa

(MUHUMYMa) ¥ CYMMBbI 3JIEMEHTOB IByMEPHOT'O MacCCHBa, lIepecTaHOBKa CTPOK U CTOJIOIIOB ZIByMEPHOT'O MacCHUBa

3.12

CnoBapu (accolaTiBHbIE MacCUBBI, 0TOOpa)keHus1). X31I-Tabuibl. [TocTpoeHue angaBUTHO-YaCTOTHOTO CJIOBapsi

IJ1s1 3a/JaHHOTO TeKCTa

3.13

Crtekr. AHanM3 TIPaBUILHOCTH CKOOOUHOTO BbIp@KEHHs. BbIuMcieHne apu(MeTUYeCcKOro BbIPaXKeHWs,
3aIMMCaHHOTO B MOCTHUKCHOM (opme.

Ouepegu. Mcrnionb3oBaHre ouepeu [/ BpeMeHHOT0 XpaHeHUs1 JaHHBIX

3.14

A]IFOPI/ITMLI Ha rpa(bax. HOCTPOEHI/IE MHWHHMAJIBHOI'O OCTOBHOI'O AepeBa B3BeIllleHHOIro CBA3HOI'O
HEODUEHTUPOBAHHOI'O TP a(ba. KomuuectBo Pa3/IMUHBIX HYTEﬁ MeXAy BepIIMHAMKU OPHUEHTHUPOBAHHOI'O

alKanueckoro rpada. Anroputm JelKcTpbl

3.15

HepeBbsi. Peanu3aiusi fepeBa C MOMOLIbIO CChIZIOYHBIX CTPYKTYp. [BonuHble (OuHapHBIe) AepeBbsi. [TocTpoeHue
ZlepeBa [i71s 33/laHHOTO apr(MeTHUecKoro BblpaykeHUsl. PeKypcrBHBIe anroputMel 06xoza fepeBa. Vcrnonbp3oBaHue

CTeKa 1 ouepesiy AJisi 00Xo/1a iepeBa

3.16

[JuHamuueckoe MporpaMMHpOBaHHE KaK METO/| pellieHusi 33/lady C COXpaHeHHeM TPOMEeXYTOUHBIX pe3yJ/bTaToB.
3ajauy, pelllaemMble C TIOMOIIbIO [JWHAMUYECKOrO TPOrpPaMMHPOBAHMUS: BbIUMC/IEHHWE PEKYPCUBHBIX (QYHKLIUM,

HO,[LC‘—IéT KOJ/IM4eCTBd BApUAHTOB, 3ad4i OIITUMH3al|lU1

3.17

[Tonsitue 06 0OBEKTHO-OPHMEHTHPOBAHHOM TporpaMMupoBaHuM. OOBeKTbl M Kiacchl. CBOMCTBA U MeTO[bl
00bekTOB. OOBEKTHO-OPHEeHTUPOBAHHBIN aHaM3. Pa3paboTka rporpaMM Ha OCHOBe 00BeKTHO-OpHeHTUPOBAHHOTO

nozaxopa. IHKancyisiusi, Hac/iejoBaHue, oJIMMOP(hH3M

WHopmariioHHbIe TEXHOJIOTHUH

4.1

Ananu3 ganHbIX. OCHOBHBIE 33/lauM aHa/M3a JIaHHbIX: TIPOTHO3MPOBaHKe, KiaccuduKalys, KiacTepy3aliusi, aHaaus

OTKJ/IOHEHHUH. HOCJ'[E,I[OBEITE]'IBHOCTB penieHud 3da/ia4 dHa/IM3a JdHHBIX! C60p MMepBHUYHBIX OJdHHBIX, OUMCTKA W OL|€HKa




KauecTBa [AHHBIX, BbIOOD M (WIM) TOCTPOeHHEe MOAenH, TpeoOpa3oBaHUe [AHHBIX, BU3yaau3alUs [aHHBIX,
WHTeprpeTalysi pe3yabTaTtoB. [IporpamMMHbie cpesicTBa U VIHTepHeT-CepBUCHI AJisi 00pabOTKU W TIpe[CTaBeHus

JaHHbIX. Bosbive faHHBe. MallluHHOE 00yueHue

4.2

AHanu3 [aHHBIX C TIOMOIIbIO 3MEeKTPOHHBIX Tabiuil. Bblunc/ieHWe CyMMbl, CpefHero apudmMeTHUecKoro,
HauOosIbIllero (HaUMeHbIIIero) 3HaueHWsl [uaria3oHa. BerunciieHWe Ko3(hdUIMeHTa KOPPeISIUA [IBYX PSIOB
JnaHHbIX. [TocTpoeHue cTO/IOUATHIX, IMHEHUAThIX U KPYTOBBIX Auarpamm. [Toctpoenue rpadgukoB ¢yHKIwmiA. [Tog6op
JUHUM TPeHZa, pellleHWe 3a/lau TPOTHO3UpOBaHUs. PellleHre 3a/jay ONTUMHU3ALMK C TIOMOIIBIO 37eKTPOHHBIX

TabIuI]

4.3

[duckpeTtu3anusi Ipd MaTeMaTH4eCKOM MOZe/MPOBAHUM HeTpephIBHBIX IpoLeccoB. MozenvpoBaHye [BHKEHUS.
MopenvpoBaHie OWOJIOTMUECKUX CHUCTeM. MaremaTtuueckie MoOJeld B SKOHOMHKe. BbIUMC/IHMTeNbHBbIE
9KCTIepUMeHThI ¢ MojenssMu. O6paboTka pe3y/ibTaToB 3KCIepuMeHTa. MeTo/ HauMeHbIIUX KBazpaToB. OleHKa
YKC/IOBBIX TlapaMeTpPOB MO/leNTMPyeMbIX 0ObEeKTOB U TMpoLieccoB. BoccTaHOBIeHWe 3aBUCMMOCTeN 10 pe3yJibTaTaM

JKCTIepuMeHTa

4.4

BeposrHocTHble Mopenu. Metogsl MonTe-Kapsio. MmurtanmonHoe MogenvpoBaHue. CHUCTeMbl MacCOBOI'O

00C/Ty>KUBaHUS

4.5

Tabuunble (pensiMOHHbIE) 0a3bl AaHHBIX. Tab/uIja — MpeCTaB/IeH|e CBeJJleHUH 00 OIHOTUITHBIX 0ObekTax. [Tose,
3anuck. Kimou Tabmuiel. PaboTta ¢ roroBoli 0a3oi AaHHBIX. 3amosHeHHe 0a3bl faHHBIX. [TOMCK, COPTUPOBKA U
(bunbTpaLs AaHHBIX. 3aMPOChI Ha BLIOOPKY /aHHBIX. 3arpoOChl C MapaMeTpaMu. Beiunc/isieMble 10JIst B 3apocax.

MHoroTabuHbie 6a3bl AaHHBIX. THUIIBI CBsI3el Mexxay Tabmmijamu. BHemmHui kmou. LesiocTHOCTE 6a3bl JaHHBIX.

3arpockl K MHOTOTaO/IMUHBIM 0a3aM JaHHBIX

4.6

TekctoBbiii miporjeccop. CpeAcTBa TOMCKAa M aBTO3aMeHbl B TeKCTOBOM mpoljeccope. CTPyKTypHUpOBaHHbIe

TeKCTOBble /1I0KyMeHTbl. CHOCKM, oryaBjeHde. [IlpaBuna LMTHPOBaHUS MCTOYHHMKOB U O(OpPMJIEHUS




6uborpaduuecKux CChIIOK




YUYEBHO-METOJUYECKOE OBECIIEYHEHUNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIbI VI YYEHUKA

* Mndopmatuka (B 2 uactsix); 10 kmacc. yriaybaeHHoe oOyuenue [TonsikoB
K.}O., Epemun E.A. O6111ecTBO € orpaHUueHHON OTBETCTBEHHOCTBIO
«BMIHOM. JlabopaTopust 3HaHuU#»; AKLIMOHEePHOe 0011jecTBO «/3/1aTe/IbCTBO
«IIpocselienue»

» Mndopmaruka (B 2 uactsix); 11 knacc. yraybaeHHoe oOyuenue [TonsikoB
K.}O., Epemun E.A. O0611jeCcTBO C OrpaHUUeHHOW OTBETCTBEHHOCTHIO
«BMTHOM. JlabopaTopust 3HaHu#»; AKLIMOHEePHOe 0011jecTBO «/3/1aTe/IbCTBO

«ITpocselieHue»

METOJNYECKHUE MATEPHUAJIbI VIS YUUTEJIA

MUPPOBLIE OBPA30BATEJ/IBHBIE PECYPCBHI 1 PECYPCbBI CETAU
MHTEPHET
bubmoreka LIOK

Poccuiickasi 3/1eKTPOHHasI IIIKOJ1a
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