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IIOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no uHbopmaTHKe (YriayOnéHHBIM YPOBEHb) Ha YPOBHE CPeIHEero
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBe TpeboBaHMI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW oOpa3oBaTe/NbHOM TpOrpaMMbl  CpefiHero  0OIIero
obpa3oBanus, tnpezActaBieHHbIx B @I'OC COO, a Takke degepanbHoii paboueit
TIPOrpaMMbI BOCITUTaHHS.

[lporpamma 10 uHQOpMaTUKe JAaéT TMpeAcTaBjieHUe O Lesx, o0iei
cTpaTeruvi O0yueHHUs, BOCIUTAaHWS W pa3BUTHSI OOyuaroIUXcs CpeACcTBaMu
yuebHoro npeamera «MHbopmatrka» Ha yriyb1éHHOM ypOBHe, yCTaHaB/IMBaeT
o0si3aTesibHOe rpeIMeTHOe coJiep’kaHue, rpelyCMaTpuBaeT ero
CTPYKTYpHpOBaHHe MO0 pa3jiesiaM U TeMaM Kypca, orpejie/isieT pacrpe/iesieHue ero
mo Ksaccam (rofiaM u3yueHwusi), AaéT TIpUMepHOe pacripefiesieHre yueOHbIX 4acoB
10 TeMaTUYeCKWM pasfesiaM Kypca U peKOMeH[yemyk (TIPUMepPHYI0)
1oC/efloBaTe/lbHOCTh ~ UX ~ M3yueHUs] C  yuéTOM  MEXIpeAMeTHbIX U
BHYTDHUIIDEIMETHBIX  CBs3eM, JIOTUKKM y4yeOHOTO TIpoljecca, BO3PACTHBIX
0COOeHHOCTeN 00yUaroIMUXCsl.

[Tporpamma 1o uH(OpMaTHKe oripefie/isieT KOJIMYeCTBeHHbIe U KaueCTBeHHbIe
XapaKTepUCTUKK yueOHOTO MaTepuasa Jijisi KaKA0ro rojja U3y4yeHus, B TOM Uuc/ie
JJIsl COJiepyKaTe/IbHOTO HarloJHEeHUs] Pa3HOro BHla KOHTPOJs (TIPOMEXYTOUYHOM
aTTecTaluu o0yuarIrxcs, BCEPOCCUNCKUX TIPOBEPOYHBIX pabor,
roCyJapCTBEeHHOM UTOroBOM aTTecTaruu). [Iporpamma 1o nHdopMaTHKe SIBJSIETCS
OCHOBOUW /i1 COCTaBJIeHHsI aBTOPCKUX Y4eOHBIX TMporpaMM U yueOHHKOB,
TIOYPOUHOTO TJITAHWPOBAHUS Kypca yUrTeeM.

WudbopmaTrka B cpefiHeM o011ieM 00pa30BaHUN OTPa’kaerT:

CYIIHOCTh MH(OPMATUKK KaK HAyYHOW [JUCLUIUIMHBI, U3ydarolei
3aKOHOMEPHOCTU TIPOTeKaHUsI ¥ BO3MOKHOCTH aBTOMAaTH3al[iy WH()OPMALIMOHHBIX
TIPOL[eCCOB B pa3/MUHbIX CUCTEMaX;

OCHOBHble  00/lacTU  TIpUMeHeHUsi  WH(GOPMATHKW, TIpeXKJae  BCEero
rH(bOpMaL[MOHHbIE TEXHOJIOTHH, YIIPaB/IeHHe U COL[MabHYI0 cdepy;

MEXIUCLUIUVIMHAPHBIM ~ XapakTep HWH(OPMaTUKA W  HWH(POPMAaLMOHHOU
JesITe/IbHOCTH.

Kypc nHdopMaTuky [/1s1 YpOBHSI cpefiHero o01iero oOpa3oBaHUsl SIBJSIETCS
3aBepLIAOIIMM 3TarioM HeTpepLIBHOM TOATOTOBKM oOyuaromuxcss B obactu
WHGOPMaTHKA U MH(OPMALIMOHHO-KOMMYHUKAITMOHHBIX TEXHOIOTHM, OTIMPAeTCs
Ha cofiep>KaHue Kypca MH(OPMAaTHKU YPOBHsI OCHOBHOTO 00iriero obpa3oBaHus 1
OMBIT  TIOCTOSSHHOTO  TMpUMeHeHWs  WHGOPMal[OHHO-KOMMYHHKAIIMOHHBIX
TeXHOJIOTUM, [aéT TeopeTHUYeCcKoe OCMBIC/IeHWe, MHTepIpeTalyuio U 0000iieHre
3TOTO OITbITa.

PesynbTarel  yryiyO/ieHHOTO  YPOBHS U3yueHMs yueOHOTro TipegMeTa
«HbopMaTrKa» OpPUEHTHPOBAHbI Ha TIOAyueHHWe KOMIIeTeHTHOCTeW  [jis
rocsiefiyrolieit mpodeccruoHanbHOMU AesTenbHOCTH. OHU BK/IHOUAIOT B Ce0st:



OB/afieHHe K/IKUeBbIMU TOHSTHUSMM W 3aKOHOMEPHOCTSIMH, pacliO3HaBaHHe
COOTBETCTBYIOIIIMX WM  TIPU3HAaKOB W B3aWMOCBSi3edl,  CIOCOOHOCTH
JIeMOHCTPHUPOBATh pa3/IMUHbIe MOAX0/IbI K U3YUEeHUIO SIBIEHUM;

yMeHWe DpellaTb TWIIOBble TIPAKTUUECKMe U TeopeTHYecKue 3a/auu,
XapakKTepHbIe [I7Isl UCTIOIb30BaHUSI METOZIOB M MHCTPYMEHTAapHs IaHHOTO yueOHOTo
rpeMeTa;

Ha/lMuWe TIpe[CTaB/IeHW O JaHHOM y4eOHOM TIipefiMeTe KakK I|eJIOCTHOMN
Teopur (COBOKYITHOCTH TEOpHii), OCHOBHBIX CBS3SIX CO CMEXHBIMM 00aCTIMHU
3HaHWUM.

B pamMkax yriy0/iEHHOTO ypOBHSI M3yueHHUsi UHPOPMaTUKK 00ecrieurnBaeTCst
1je/leHaripaB/ieHHasl TO/ITOTOBKA O0yYaroImMxcsi K TMPo/0/DKeHUI0 00pa3oBaHUs B
opraHu3alusx  TpodeccMoHasbHOTO  00pa3oBaHUsI TI0  CIeL[UaJbHOCTSIM,
HeIoCpe/ICTBEHHO CBs3aHHbBIM C I[U(PPOBBIMU TEXHOJIOTUSIMHA, TaKUM KakK
TiporpaMMHasi MHKeHepusi, UHhOopMalloHHass 06e301acHOCTh, WHGOPMaIMOHHbIE
CUCTeMbl W TEXHOJIOTUH, MOOWIbHBIE CHUCTEMBI W CETH, OOJIbIIIHe [aHHbIE U
MaIllMHHOe O00yYeHue, TPOMBIIUIEHHBIM WHTEPHET Bellel, HCKYCCTBeHHbIN
WHTEJ/I/IEKT, TeXHOJIOTHM 0ecrpoBOAHON CBSI3W, PpPOOOTOTeXHHWKA, KBAaHTOBbBIE
TEeXHOJIOTMHY, CHUCTEeMbI pacripefe/éHHOr0 peecTpa, TeXHOJIOTMM BUPTYalbHOW U
JIOTIOJTHEHHOM peaslbHOCTEeM.

OcHoBHasg 1ie/ib  u3yueHusi ydeOHoro mipegmerta «MHbopMaThKa» Ha
yraybiéHHOM  YpOBHe cpegHero o0miero oOpa3oBaHusi — oOecrieueHHe
JanbHenIero pas3BUTUs WHGOPMALIMOHHBIX KOMITeTEHI[MM 00yuJaroIerocs, ero
TOTOBHOCTH K JKH3HHU B YCJIOBHUSIX Pa3BHBAIOILerocss MHPOPMAI[MOHHOTO 001ijecTBa
Y BO3pacTawlled KOHKYDeHLIMM Ha pbIHKe TpyjAa. B cBS3uM C 5TUM u3yuyeHHe
nHpopMaTtuky B 10—11 Knaccax A0/KHO 00ecrieunTh:

c(hOpMHUPOBAaHHOCTb MUPOBO33pDEHHs], OCHOBAHHOTO HAa TMOHUMaHWUU POJIU
vHpOpMaTUKH, UHGOPMAI[MOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTUA B
COBpPEMeHHOM O00111eCcTBe;

c(hOpMHUPOBAHHOCTb OCHOB JIOTUYECKOT0 U a/ITOPUTMUYECKOTO MBILLLIEHNS;

chOpMUPOBAHHOCTL YMEHUM pa3nuyath (akThl W OLIEHKW, CpaBHUBATh
OLIEHOUHbIE BBIBOJbI, BUJIeTb HX CBSI3b C KPUTEPUSIMU OLI€EHWBAHUSI U CBSI3b
KpUTEepHeB C onpeieIEHHON CUCTeMOM LIeHHOCTeM, TIPOBePSTh Ha IOCTOBEPHOCTD U
060011aTs nHOPMaI[HIO;

chOpMUPOBAHHOCTh ~ MpPEJCTaBAe€HUNM O BAUSHUM  WH(POPMALIMOHHBIX
TEXHOJIOTUA Ha J>KW3Hb 4Ye/ioBeKa B 00IlecTBe, TMOHMMaHWEe COL[MAIBLHOTO,
5KOHOMMUYECKOT0, MOJUTUYECKOr0, KyJbTYPHOTO, HOPUAWUYECKOro, MPUPOJHOTO,
5PrOHOMHUYECKOT0,  MeJUIIMHCKOTO U (DM3MO0JIOTMYECKOr0  KOHTEKCTOB
MH(OPMAaIIMOHHBIX TeXHOJIOTH;

TIPUHSATUE TPABOBBIX U 3TUUECKUX aCIeKTOB MH(POPMALIMOHHBIX TEXHOJIOTUM,
OCO3HaHWe OTBETCTBEHHOCTH JIFO/|eH, BOBJIEUEHHBIX B CO3/jJaHMe U MCIO0JIb30BaHUE
VH(OPMAILIMOHHBIX CUCTEM, pacClpoCTpaHeHre UH(GOpMal[1K;



Co3/laHre YC/IOBUM [jisi pa3BUTUSI HaBLIKOB yueOHOM, MPOEKTHOM, Hay4yHO-
WCC/IeJOBaTe/IbCKOM U TBOPUYECKOW JesTe/lbHOCTH, MOTHMBAL[MU O0yYaroIuxcsi K
CaMOpa3BUTHIO.

B cogepkanuu yueOHoro mipegMmeta «VHMOpMaTHKa» BBIIEISIOTCS YeThIpe
TeMaTUYeCKUX paszesa.

Pa3nen «IludpoBas rpaMoTHOCTH» TIOCBSILEH BOMpPOCaAM YCTPOMCTBA
KOMITbIOTEPOB W JIDYTUX 3/IeMEeHTOB I[M(POBOTO  OKDPY>KEeHUs, BK/rOYast
KOMITbIOTE€PHBIE CeTH, UCTI0/Ib30BaHUIO CPe/ICTB OTepal[MOHHOMN CHCTeMbl, paboTe B
cetu VIHTepHET U UCIOJ/Ib30BAHUIO WHTEPHET-CePBUCOB, WH(POPMALIMOHHOU
Ge30macHOCTH.

Pazgen «Teopernueckue OCHOBbI HH(OPMATHKH» BK/IHOUaeT B cebs
TOHSATUMHBIA anmnapaT WH(OPMAaTHMKHU, BOIMPOCHl KOAWPOBaHUSI HWH(OpMaLuHy,
v3MepeHuss MHGOPMAIIMOHHOTO 00BbEMa JaHHBIX, OCHOBBI a/redpbl JIOTUKA U
KOMIIbIOTEPHOI'0 MO/Ie/TUPOBaHUSI.

Paznen «AnroputrvMbl U NPOrpaMMHUpPOBaHMe» HarlpaB/eH Ha pa3BUTHE
aJIFTOPUTMHUYECKOTO MBIIIIEHNs], pa3pab0TKy aJTOPUTMOB U OLIEHKY WX CJI0KHOCTH,
(opMHpOBaHKe HABBLIKOB peajM3aliuM MporpamMM Ha si3blKax MpPOrpaMMUPOBaHUS
BBICOKOT'O YPOBHSI.

Pazgen «VHopmanmoHHbIe  TEXHOJIOTHMM»  TIOCBSIEH  BOIpPOCAaM
ripuMeHeHus1 WHGOPMALIMOHHBIX TEeXHOJIOTHUM, peasM30BaHHbIX B TPUK/IaZHBIX
MPOrpaMMHBIX TIPOAYKTaX U MHTEPHET-CepBUCAX, B TOM UMCJ/Ie B 3a/jayax aHaau3a
JNAHHBIX, HWCTIOMb30BaHUIO 0a3 JAHHBIX W 3MeKTPOHHBIX TabuL] /IS pellieHus
TIPUKJIaIHBIX 3a/ay.

B mnipuBefiéHHOM Jlasiee cofep)kaHuK yueOHoro mpeameta «WHbopMaTtrka»
KYPCHMBOM  BbIJleJieHbl  JIOTIOJTHUTe/IbHbIE TeMbl, KOTOpble He BXOZST B
00s13aTe/IbHYI0 TIPOrpamMMy 00yUeHusl, HO MOTYT ObITb Mpe/I0XKeHbI /IJis U3yUeHUs]
OT/Ie/TbHBIM MOTHBHUPOBAHHBIM M CITOCOOHBIM 00yJaroIMCsl.

YrnyOnéHHbIM ypOBeHb U3yueHUsi HHGOOPMATUKU pEKOMEHAYeTCS IS
TeXHOJIOTUYECKOT0  TMPO(u/Isi, OPUEHTUPOBAHHOTO HAa  WHXEHEPHYK U
WHGOPMAI[MOHHYIO0 Cdhepbl /eATeTbHOCTH. YTIyO/IEHHBIM YpOBEHb W3yUueHUs
vHbOpMaTHKA obecTieurBaeT: MOATOTOBKY 00y4Yarolyxcsi, OpHeHTUPOBAaHHBIX Ha
CTIeMaIbHOCTA B 00/1acTH  WH(OPMAI[MOHHBIX TEXHOJOTMM W WHKeHepHbIe
CreLUabHOCTA, y4acTHe B TMPOEKTHOM W HCC/IeOBaTe/bCKOM [esTebHOCTH,
CBSI3aHHOW C COBPEMEHHbIMH HamnpaB/JeHUSIMU OTpac/jd  UWHGOPMALMOHHO-
KOMMYHUMKALIMOHHBIX TEXHOJIOTUM, MOATOTOBKY K y4aCTHIO B OJIMMITMAJAAX U cAaye
ErHOro rocyjapCTBeHHOr0 5K3aMeHa 1o MH(opMaTHKe.

[TociejoBaTeMPHOCTh M3YUeHUs] TeM B TpefiefiaX OJHOTO0 Toja Oo0yueHus
MOXXeT ObITb M3MeHeHa [0 YCMOTPEHMIO YUWTe/s TpPU TO/JrOTOBKe paboueit
MpOrpaMMbl U MIOYPOYHOTO TJIaHUPOBAHUSI.

OO011jee YMC/IO YaCOB, peKOMEHIOBAHHBIX [I7Is1 U3yUeHUss UHPOPMaTUKU — 272
yaca: B 10 ksacce — 136 yacoB (4 yaca B HeJie/t0), B 11 Kiacce — 136 yacoB (4 yaca
B HeZlest0).



COJEPKAHUE OBbYUEHUSA
10 K/TACC

udpoBas rpaMoTHOCTH

TpeboBaHWsT TeXHWKHM 0€30MacHOCTM W TUTHeHbl TpH pabore C
KOMIBIOTEPAMU U IPYTUMH KOMIIOHEHTaMU LIM()POBOTO OKPY>KEHUSI.

[TpuHLUTIEI pabOThI KOMITBIOTEPOB U KOMITbIOTEPHBIX CHUCTEM. APXUTEKTypa
¢bon HeliMaHa. ABTOMaTUueCKOe BbITIOJITHEHWE TIPOrPaMMbl  MPOLECCOPOM.
OmneparvBHasi, TIOCTOSTHHas W [oJiroBpeMeHHasi TlamsiTb. OOMeH JaHHBIMH C
MOMOLIBI0 WIKWH. KOHTPOJI/1ephl BHEIIHUX YCTPOUCTB. [IpssMoU JOCTYyT K MaMSITH.

OcHOBHBIE TeHJeHL[UH pa3sBUTUSA KOMITbIOTePHBIX TeXHOJIOTUH.
[TapasnnenbHble BbIUKC/IeHUS. MHororiporieccopHslie CUCTEMBI.
CymnepkoMribloTephbl. Pacripefie/iéHHble BBIUMCIUTebHbIE CUCTeMbl U 06paboTka
ObonbIMX JAaHHBIX. MoOWibHbIe 1M(POBbIE YCTPOWCTBA W WX pOdb B
KOMMYHUKALUSIX. BcTpoeHHsbie KOMIIbIOTEPHI. MUKPOKOHTDOJI/IEPHI.
Po60oTH3MpOBaHHbIE TTPOU3BO/ICTBA.

[TporpammHOe obecrieueHrie KOMITbBIOTEPOB U KOMIIBIOTEPHBIX CHCTeM. Bubl
IIPOrpaMMHOTO obecrieueHUs] M WX Ha3HaueHHe. OCOOEHHOCTH TPOrPaMMHOIO
obecrieueHrsi MOOWIBHBIX yCTpoucTB. [lapasiiesibHoe TIpOrpaMMHpPOBaHUe.
CucremHoe mnporpaMMmHoe obecrieueHre. Orepal[iOHHbIE CUCTEMBI. Y TUIUTHL
Hpaviepbl  ycTpoWcTB. WHCTamIsiuvss W JAEUMHCTA/UISIUAA ~ OPOrpPaMMHOIO
obecmieueHusl.

@aitioBble cUCTeMbl. [IpUHLMMIBI pa3MelleHUsi U UMeHOBaHUs (pailioB B
nosroBpemMeHHoM namsiTy. [I1abmoHbI /151 omMcaHust TPyTI (aiiyioB.

[TporpammHoe obecrieueHue. JIviieH3UpOBaHUe TIPOrPaMMHOTO obecrieueHust
v 1ubpoBeIx pecypcoB. [lporpuetapHoe U CcBOOOZHOEe  TPOrpaMMHOE
obecrieuenre. KomMepueckoe 1 HeKOMMepPUeCKOe HCII0/Ib30BaHKe TTPOrPaMMHOTO
obecrieueHusi U 1LUPPOBbIX pecypcoB. OTBETCTBEHHOCTb, YyCTaHaB/IWBaeMasl
3aKOHO/aTe/IbCTBOM Poccutickort ®Pefepalivi 3a HellpaBOMEpPHOEe UCI0J/Ib30BaHUe
IIPOrpaMMHOTO o0ecrieueHus ¥ [U(PPOBBIX PeCypCOB.

[IpyUHLMIBI TTIOCTPOEHUS U amlapaTHble KOMIIOHEHThbI KOMIIBIOTEPHBIX CETEH.
CeteBbie npotokosibl. CeTb VHTepHeT. Azpecaiiys B ceTd MHTepHeT. IIpOTOKO/IBI
creka TCP/IP. CucteMa JJOMeHHbIX UMEH.

Pa3genenne IP-ceT Ha mozceTM C TMOMOIIBIO Macok nozaceTer. CeTeBoe
aMUHUACTpUpOBaHue. [lo/lyueHre [JaHHBIX O CeTeBbIX HACTPOMKAX KOMIIbIOTEpa.
[IpoBepka Hamuuusg CBSI3U C y3/ioM ceTd. OripejesnieHue MapllipyTa [ABUKeHUS
1aKeToB.

Bugel  pgesarenmbHocTd B cetu  WHTepHer. CepBucbl  MHTepHera.
['eorH(OpMal[MOHHBIE CUCTEMBI. ['e0/I0Kal[MOHHBIE CePBUCHI pealbHOr0 BpeMeHHU
(HarpuMep, JIOKaI[Msi MOOW/IbHBIX Tee)OHOB, OmMpejie/ieHre 3arpy’KeHHOCTU
aBTOMarucTpasei), ”HTepHET-TOPrOB/Ist, OpOHUpOBaHHe OHIETOB Y TOCTUHUIL.



['ocyapcTBeHHbIE 3/IEKTPOHHBbIE CEepPBUCHI U yoiyrd. ColuaibHble CeTh —
OpraHu3aliysi KOJIJIEKTUBHOTO B3auMOjlelicTBUs M oOMeHa JaHHbIMU. CeTeBOii
STUKET: TIpaBW/Ia TMOBe/leHUs1 B KuOeprmpocTpaHcTBe. [Ipobiema Mo IMHHOCTH
nosiyueHHOU nHpopMaru. OTKpbIThie 0Opa3oBaTe/bHbIe PECypChI.

TexHOreHHble W 3KOHOMUYECKHEe YTrpo3bl, CBSI3aHHblE C WCIO/b30BaHUEM
MH(POPMAaLIMOHHO-KOMMYHHUKALIMOHHBIX TexXHoJsorui. OO1mue rpo6sieMbl 3alUuThl
uHbopMaiiui ¥ uH(popMmaimoHHOW  6Ge3omacHoctd.  CpeAcTBa  3allUTHI
vH(doOpMal[MM B KOMIIbIOTEpax, KOMITbIOTEDHBIX CETSIX W aBTOMAaTU3MPOBAHHbBIX
vHGOPMAIMOHHBIX ~ cucTeMax. [IpaBoBoe obecrieueHue HHMOPMALIMOHHON
Ge30macHOCTH.

[IpepoTBpalilieHWe  HECAaHKLIMOHMPOBAaHHOTO  AOCTyrma K JIAYHOU
KOH(UIeHIMaTbHOM MH(OpPMaLIMY, XpaHSIIencsl Ha NepCcoHaIbHOM KOMIIbIOTepe,
MOOUIBHBIX yCTpOWCTBaX. BpegoHOCHOe mporpaMmMHoe obecrieueHre U CrocOoObl
0opbObl C HUM. AHTUBUpPYCHble MporpamMMbl. OpraHu3salusi JUYHOTO apXvBa
vH(popmanuu. PesepBHoe KonvpoBaHue. [laposibHas 3aijuTa apxuBa.

[MTudpoBaHre [aHHbIX. CUMMETpPUUHblE W HeCHMMeTpPUUHble IIHU(PHI.
Mugper npoctor 3amenbl. [ugp Lesapsa. Iudp Bwkenepa. Aaroputm
mmdpoBaHusi RSA.

Teopernueckue 0CHOBbI MHPOPMaTHUKU

WNudopmarusi, gaHHble U 3HaHUs. VIHGOpMalMoHHbIe MpoLecchl B TIPUPO/eE,
TeXHHKe 1 o0I1[ecTBe.

HenpepbiBHbIE U [JUCKPETHbIe BeJMUMHBI W CUTHaAbl. HeobXxoAuMOCTh
JVCKpeTH3aluu WHGOpMaluy, TipefAHa3HaueHHOW /i XpaHeHus, repejaud |
00paboTKH B IUGPOBBIX CUCTEMAX.

[IBonuyHOe KoAupoBaHWe. PaBHOMepHble U  HepaBHOMEDHbIE  KOZBbI.
HexoavpoBaHue COOOIeHU, 3aMMCaHHBIX C TOMOII[bI0 HepaBHOMEPHBIX KOOB.
YcnoBue ®aHo. IlocTpoeHWe OAHO3HAUHO [EeKOAWPYeMbIX KOAOB C TTOMOLLbIO
JepeBa. EMHULIBI M3MepeHUs KonuecTBa MH(opMaLyy. AnpaBUTHBIN MTOAXOM K
OLIeHKe KOIMueCcTBa MH(POpMaLUH.

Cuctembl cumnciieHUs.. Pa3BépHyTasi 3amuch 1[eJIbIX W JPOOHBIX 4YuCen B
MO3WLIMOHHON cucTeMe cuuciieHrs. CBOWCTBA TIO3WLIMOHHOM 3alMCH  YMC/a:
KOIMUeCTBO LU(P B 3arucH, NpU3HAK JeJMMOCTU UKC/Ia Ha OCHOBaHUE CUCTEMbI
CUMCJIeHWsl. AJITOPUTM TepeBOo/ia LieJIoro Yyuciia U3 P-MuHOM CUCTeMbl CUKC/IeHNs B
JeCITUUHYI0. ANTOpPUTM TepeBo/la KOHeuHOW P-wuHON Opobu B [1eCATHYHYIO.
AnropuTM TIepeBO/la LIeJIOTO YMCJ/ia W3 AeCITUUHOM CHUCTeMbl cuuciieHus B P-
vuHyto. [lepeBosi KOHeUHOW [ecsiTUUHOM JApobu B P-uunyro. [IBomuHas,
BOCbMEpUYHasi U I1eCTHa/iLlaTepuyHasi CUCTeMbl CUMC/IEHUS], CBSI3b MEXAY HUMMU.
ApudmMeTrueckre oriepaluyd B TMO3ULIMOHHBIX CUCTeMax cuucieHus. TpouyHas
ypaBHOBeILIeHHas CUCTeMa CUMC/IeHusl. JIBOUUHO-/IecATUYHasl CUCTeMa CYMCIIeHUS.

KoaupoBanue TtekcTtoB. KopupoBka ASCII. OpHoOaliTHble KOAMPOBKH.
Cranpmapt UNICODE. KopupoBka UTF-8. OmnpepeneHne HH(PpOPMAaI[MOHHOTO
00bEMa TEKCTOBBIX COOOIIIEHUIA.



KoaupoBanuve  u3obpaxkenui. OijeHka  WHGOPMAIIMOHHOTO  00BbEMa
rpaduueckux JJaHHBIX TPH 3a/]JaHHBIX pa3pellieHuH U riyOrHe KoJupOoBaHUs 1]BeTa.
IIBeToBbie MOgenu. BektopHoe kKoaupoBaHue. dopmatbl rpaduueckux (auios.
TpéxmepHas rpadrka. @pakTaabHas rpaduka.

KomupoBanue 3Byka. OrieHkKa WH(HOPMAIMOHHOTO 00bEMa 3BYKOBBIX JJaHHBIX
TpY 3a[jaHHbIX YaCTOTe AUCKPeTU3aly U pa3psifHOCTU KOJUPOBAaHUS.

Anrebpa noruku. [loHSTHe BbICKa3biBaHUSL. BbICKa3bIBaTe/bHbIE (DOPMBI
(mpeaukaThl). KBaHTOPBI Cyli[eCTBOBAHUS U BCEOOII[HOCTH.

Jlornueckuie omepaifuu. Tab/WI[bI WCTUHHOCTH. JlorWyeckue BbIPa’KeHHSI.
Jlornueckue ToxgecTBa. /JlokKa3aTesbCTBO JIOTUUECKUX TOXZECTB C ITOMOILBIO
Tab/IUL ICTUHHOCTHU. JIorueckue omnepaljiy U orepalyy Hafi MHO>KeCTBaMHU.

3aKoHbI anreOpbl JIOTMKW. OKBUBAJeHTHbIe MPeo0pa30BaHUs JIOTUUYECKUX
BbIpakeHUH. Jlornueckre ypaBHeHUSI U CUCTEMbI ypaBHEHUM.

Jlornueckue (QyHKIMHU. 3aBUCUMOCTh KOJIMUECTBA BO3MOXKHBIX JIOTHUYECKUX
(yHKIMM OT KOMMYeCcTBa apryMmeHTOB. [To/iHbIe CUCTEMBI JIOTUYeCKUX (PYHKLIWM.

KaHoHnueckve  (OpMbl  JIOTMYECKUX  BbIpakeHUM.  CoBeplilieHHbIe
[NV3bIOHKTUBHbIE W KOHBIOHKTUBHbIE HOpPMaJibHble (DOPMBI, aJrOPUTMbI KX
TIOCTPOEHUSI TI0 TabJIrile UCTUHHOCTH.

Jlornyeckue 53yieMeHTBl B COCTaBe KoMmribroTepa. Tpurrep. Cymmarop.
MHoropa3psaseii cymmarop. [locTpoeHre cxeM Ha JIOTUUECKUX 3JIeMeHTax IIo
3alaHHOMY JIOTUYEeCKOMY BBIDaXKEHHIO. 3anucCh JIOTUUECKOTO BbIP&KEHUS TI0
JIOTUUeCKOU CXeMme.

[IpencraBiieHre LjenbIX 4yWcCesl B MMaMATA KOMIIbIOTepa. OrpaHW4YeHHOCTb
[lvaria3oHa yYuceq TNpPU OrpPaHUYEHUH KOJIMuecTBa paspsagoB. IlepernonHeHue
pa3psiiHON ceTKU. be33HakoBble U 3HAKOBbIe JlaHHBbIe. 3HAKOBbIN OMT. /IBOMUHBIM
JIOTIOJTHUTE/TbHBIN KOJ, OTPHULIATe/IbHBIX UMCEeI.

[TobuToBble joruveckue omepaiyu. Jloruueckuid, apudMeTUUeCKUd U
I[UKTMYecKM  caBurk. [lludpoBaHrve ¢ TIOMOIBIO TIOOWMTOBOM  Omepalfuu
«uck/rouaronjee NJIN».

[IpencraBieHre BeleCTBEHHBIX UKMCe/l B IMaMATU KOMIIbIOTepa. 3Hauallas
YacTb W TIOPSIZIOK YKcsa. Jlpara3oH 3HaueHWi BelljeCTBeHHBIX uuces. [Tpo6sieMsl
XPaHEHUs1 BELLEeCTBEHHbIX UHWCeJI, CBSI3aHHble C OrpaHUYEeHWEeM KOJIMYeCTBa
pa3psifoB. BbInonHeHre omnepanuii C BelleCTBEHHbIMHA YKMC/IAMM, HAaKOIJIeHue
OLIMOOK TIPU BBIYMC/IEHUSIX.

ANropurMbl 1 NpOrpaMMHUpOBaHHe

OmnpegeneHrie BO3MOKHBIX pe3y/bTaTOB pabOThI MPOCTEMIINX aArOPUTMOB
yIIPAaB/I€HUSA HWCIOJHUTENSIMA W BbIUMC/IWTE/BbHBIX anroputmoB. OripezneneHue
WCXOZHBIX JJaHHBIX, IPH KOTOPBIX alTOPUTM MOJKeT AaTh TpeOyeMblii pe3y/bTar.

Orarnbl pellieHUs 3aJad Ha KOMIblOTepe. VHCTpyMeHTa/ibHble CpefCTBa:
TPaHC/ISATOP, OT/AaZUUK, TIpOoUIMPOBIIMK. Kommuisiuus U UHTeprnpeTanus
riporpamMm. BupTyasibHble MalllvHBbI.



WuTerpupoBaHHasi cpefa pa3paboTku. MeToAbl OTAaKM  TIPOTPaMM.
Wcnonb30BaHMe TPacCUPOBOYHbIX Tabsul. OTnagouHblii BbiBOg. Iloiarosoe
BBITIOJIHEHKe TTporpamMebl. Touky octaHoBa. [IpocMoTp 3HaueHul repemMeHHbIX.

A3k nporpammupoBanus (Python, Java, C++, C#). Tunel [gaHHBIX:
L[eJIOUMC/IeHHble,  BellleCTBeHHble, CHUMBOJIbHBIE, JIOTUYeCKWe. BeTsieHus.
Cnoxuele ycnoBusi. Luknel ¢ yoioBueMm. Llukiabl 1O mepeMeHHOM.
B3anmo3aMeHs:eMOCTb ~ pa3/IMUHbIX BHUAOB  LMK/IOB. VIHBapuaHT  LMKJIa.
CocTaBneHue I1[MK/Ja C MCIOJIb30BaHUEM 3apaHee OMpeJe/éHHOr0 WHBapUaHTa
L[MKJIa.

[loKymeHTUpOBaHue Mporpamm. Vcnonb3oBaHue KOMMEeHTapHeB.
[ToAroToBKa onMcaHusi NpOrpaMMbl ¥ MHCTPYKLIMM /151 TI0JIb30BaTeIs.

AnroputMbl 00pabOTKH HAaTypa/bHBIX UKCesI, 3alMCaHHBIX B TTO3UI[MOHHBIX
CUCTeMax CyuC/ieHus:: pa3bueHue 3amuch 4Yucia Ha OTAe/bHble LUQPHI,
HaxoXKJeHue CyMMbl W TIpou3BefeHusi Lu(dp, HaxXOoXKAeHWe MaKCUMaabHOU
(MUHMMa/IbHOW) LUAMPBI.

HaxoykzeHue Bcex MPOCTBIX YKCeN B 3aJjlaHHOM JAuana3oHe. IlpesicraBieHue
yKc/aa B BU/le Habopa MpOoCThIX COMHOXKUTeIeH. AMTrOpUTM OBICTPOrO BO3BeZeHHs
B CTeIleHb.

O6paboTka JJaHHbIX, XpaHsL[UXCs B ¢aitiax. TekCToBbIe U ABOMUHBIE (alisbl.
daiinoBble TepemMeHHble ((aiisioBble yKaszaTenu). UteHue u3 (aitna. 3anuch B
daiin.

Pa3buenue 3aziaur Ha noz3ajAaun. [logmporpammel (TpoLieAyphl U PYHKLIUN).
Pekypcusi. PekypcuBHble 00beKTbl ((pakTanbl). PeKypcuUBHbIE TIpOLeAypbl H
¢bynkumu. Vcrionb3oBaHue cTeKa [i/is OpraHu3alid PeKyPCUBHBIX BHI30BOB.

Wcnonb30BaHWe CTaHAAapTHOW OMOIMOTEeKU si3blka TPOrpaMMHPOBaHUSI.
[MogkmtoueHne  OUO/MMOTEK  TOATpPOrpaMM  CTOPOHHUX  TIPOM3BOJUTEjeH.
MoaynbHbIM NPUHLMIT TOCTPOEHUS IPOrPaMM.

YucneHnHsle MetozAbl. TouHoe U TIpUO/IMKEHHOe pelleHUs —3aJauu.
YuicsieHHbIe MeTO/IbI PellieHUsI ypaBHeHU: MeTo/ Tiepebopa, MeTo/i TI0JIOBUHHOTO
nenenvsi. [IpubmkéHHOe BbIYMCIEHWE AJUH KPUBBLIX. BbluncieHue Tuioiafeit
¢GuUryp C mNOMOLIbI0 YMCJIEHHBIX MeTOZOB (MeTOoJ NPsSMOYTO/IbHHUKOB, METO[,
Tpaneuii). Ilouck Makcumyma (MUHUMYyMa) (YHKIMM OJHOW TepeMeHHOU
MeTO/IOM TIOJIOBUHHOTO Jie/IeHUS.

O6paboTka CUMBOJIbHBIX JaHHBIX. BcTpoeHHble  (YHKUUW  si3bIKa
IIPOrpaMMHPOBaHUS JiT 00pabOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTPOK: TMOJCYET KOIMYeCTBa TIOSIBJIEHWM CHUMBOJIa B CTPOKE,
pa3bueHre CTPOKHM Ha CJioBa IO TpobOesbHBIM CHMBOJIAM, TIOMCK TOJCTPOKU
BHYTPM [IaHHOW CTPOKHM, 3aMeHa HaulIeHHOM TIOJCTPOKM Ha JAPYrYK CTPOKY.
['eHepalsi BCcex CJI0B B HEKOTOPOM aj¢aBUTe, Y/ OBIETBOPSIOIIUX 3aJaHHBIM
orpanuueHusiM. [Ipeobpa3zoBaHue UKc/Ia B CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl W TIOC/€IOBaTeIbHOCTU 4Yucesl. BeiuncieHre 000OIEHHBIX
XapaKTepPUCTUK 3/IEMEHTOB MacCHUBa WM YUCJIOBOM TOC/Ie10BaTe/IbHOCTU (CyMMBI,
NIpOM3Be/leHus, CpeJiHero apu(pMeTUuecKoro, MUHMMaabHOIO M MaKCUMaJbHOTO



3JIEMEHTOB, KOJIAYECTBA 3/IEMEHTOB, Y/OBJETBOPSIOLIMX 3aJaHHOMY YC/IOBHIO).
JIvHelHbIM TOMCK 3a/JaHHOT0 3HAaUeHHs B MacCHUBe.

CopThpoBKa OJHOMepHOro MaccuBa. [IpocTele MeTO/bl COPTUPOBKU (METOZ
my3bIpbKa, MeTof BbiOOpa, COPTHpPOBKa BcTaBKamu). COPTHUPOBKA CJ/IUSTHUEM.
beicTpasg copthpoBka MaccuBa (anmroputMm QuickSort). [JBOMYHBIMA TTOMCK B
OTCOPTUPOBaHHOM MacCHBe.

[IBymMepHble MacCHUBBI (MaTpuLbl). AJTOPUTMBI 00pabOTKH JIBYMEPHBIX
MaCCHBOB: 3arl0/IHeHWe ABYMEPHOI'0 YKWC/IOBOr0 MacCHUBa MO 3aJaHHbIM MpaBU/IaM,
TIOMCK 3/IeMeHTa B IBYMEPHOM MacCHUBe, BbIUMC/IeHHWe MaKCUMyMa (MUHHMyMa) U
CYMMBI 3/IeMEHTOB [BYMEDHOTO MacCCHBa, IepecTaHOBKa CTPOK W CTOJOL[OB
JIBYMEPHOI'0 MacCHBa.

NudopmaiiuoHHbIe TEXHO/IOTUU

TekcToBbIM Tpoijeccop. PenakTupoBaHue u dopmatvpoBaHue. IIpoBepka
opdorpaguu u rpammaTukd. CpejicTBa TOUCKAa W aBTO3aMeHbl B TEKCTOBOM
npoueccope.  Mcnosb3oBanue  ctwied.  CTPyKTypUPOBaHHbIE — TEKCTOBBIE
nokymeHTbl. CHOCKH, orjaBiaeHue. KosulekTMBHasi paboTa C /JOKyMeHTaMHU.
MHCTpyMeHTHI pelieH3UPOBaHUsI B TEKCTOBBIX Mpolieccopax. ObauHble CepBHUCHI.
HenoBas mnepenmcka. Pedepar. [lpaBuia UWTUPOBaHUS HWCTOYHUKOB U
oopmnenuss 6ubmorpaduueckux ccouiok. OdopmeHue CrucKa JATepaTyphl.
3HaKOMCTBO C KOMIBIOTEPDHOU BEPCTKOM TeKCTa. TexHuYeCKue CpefCcTBa BBOJA
TekcTa. Crenuanu3upoBaHHble Cpe/CTBa peJaKTUPOBAaHUS MaTeMaThYeCKUX
TeKCTOB.

AHamu3 faHHbiX. OCHOBHBIE 3a/aUM aHaau3a [JaHHBIX: MPOrHO3WPOBAaHUe,
Kiaccudukalys, KaacTepusalusi, aHaau3 OTKIoHeHWM. [locnenoBaTenbHOCTD
pellieHUs 3aflau aHa/M3a AAHHbIX: COOp TMepPBUYHBbIX JAHHBIX, OUMCTKA W OIleHKa
KauecTBa JaHHbIX, BbIOOD W/WIM TIOCTPOeHHe MOJesH, TIpeoOpa3oBaHre [JaHHbBIX,
BU3Yya/M3alus [JaHHbIX, UHTepIipeTalusi pe3yabTaToB. IIporpaMmHbie cpesicTBa U
VHTEepHeT-CepBUCHI /75 00pabOTKU U Tipe/iCTaB/IeHUs JJaHHBIX. Bosiblivie JaHHbIe.
MaiiivHHOe 0O0yuyeHue. VIHTe/N1eKTyalbHbI aHaIu3 JaHHBIX.

AHanu3 JaHHBIX C TIOMOIL[BIO 3/IEKTPOHHBIX TaO/uI]. BeiunciieHre CyMMBl,
cpefHero apugmMeTrHueckoro, HauboJsibIero (HauMeHbIIero) 3HaueHus Jyuara3oHa.
Beruvcnenve Kos(pduiueHTa KOppeisuyvud [ABYX PsZoB JAaHHbIX. [locTpoeHue
CToN0YaThIX, JMHENYaThiX W KPYroBbIX JAuarpamm. IlocTpoeHue rpaduKoB
dynkimii. [Togbop miHUM TpeH/ja, pellieHre 3a/jau MPOTrHO3UPOBaHUS.

UncneHHoe pellleHWe ypaBHeHWM C TIOMOILbI0 To0Opa TMapameTpa.
OnrTrMu3anus Kak MOMCK HauIyulllero pelleHus B 3aaHHbIX yCaoBusix. LleneBas
byHkiusi, orpaHuyeHus. JlokasbHble U T700a/JbHBI  MUHUMYMBI —1ie/IeBOU
dbynkiuu. PellleHure 3aau ONTUMH3ALIMA C TIOMOILBIO 3/IEKTPOHHBIX TaO/MLI.

11 K/TACC

TeopeTuueckue 0CHOBbI MHPOPMaTHUKU



TeopeTrueckre NOAXObl K OLIEHKE KOAMYeCcTBa HWHGOpPMaLuu. 3aKOoH
afJuTUBHOCTA WMH(opManuu. Popmyna XapTiu. MHpopManyss U BepOSITHOCTb.
®opmyna llleHHOHA.

AnroputMmbl  okatus gaHHbix. Asroputm RLE. Anroputm  Xadgdmana.
AnroputM LZW. ANroputmbl C©XKaTus JaHHBIX C II0TepsaMU. YMeHbllIeHue
r/1yOuHbI KoupoBaHus 1jBeTa. OCHOBHBIe Wjieu anroputMoB oxkatust JPEG, MP3.

CkopocThb Iepefjaud JaHHBIX. 3aBUCUMOCTb BpeMeHU Iiepefjaud OT
vHGOpPMaI[MOHHOTO 00BEMa AAHHBIX U XapaKTepHUCTHK KaHajma CBs3U. [IpuUuMHBI
BO3HUKHOBEHHUSI OLIMOOK TIpu Tmepefiaue JAaHHbIX. Kozbl, TI0O3BOJISIOIIHE
oOHapy)XMBaThb W WCMPaB/SATh OIIMOKM, BO3HMKAIOIUe TMpHU Tiepejade JaHHBIX.
Paccrostnue XsmmuHra. Koauposanue ¢ mopropeHreM 6uToB. Koabl XamMMuHra.

Cuctembl. KOMMOHeHTbI CHUCTeMbl W MX B3aumojelcTtBue. CHUCTeMHBIN
3¢ dekT. YrpasieHve Kak MHGOPMaIMOHHLIN mipoijecc. OOpaTHast CBSI3b.

Mogenun u mogenupoBanue. Llenb mozenvpoBaHuss. COOTBETCTBUE MOJe/A
Mo/lelipyeMoMy O0BeKTY WM TIpOoLiecCy, Liefi MojenupoBaHus. dopmanu3aiys
TIPUK/IaJJHbIX 3a/1au4.

[lpencraBneHye pe3y/ibTaTOB MO/eIMPOBAHUSI B BUjE, YAOOHOM [ijIs
BOCIIpUSATHUS uesioBeKoM. ['padmueckoe mpescTaBieHre JaHHBIX (CXeMbl, TaO/IULbI,
rpadukn).

I'padbl. OcHoBHBIe MOHAATHSA. Buzbl rpadoB. Onvcanue rpadoB € TMOMOILIO
MaTpUL] CMEXHOCTH, BeCOBBbIX MaTpPUL|, CIIMCKOB CMeXHOCTU. PeleHue
aTOPUTMUUECKUX 3aZlau, CBS3aHHbIX C aHaiuM3oM rpadoB (MOCTpoeHHe
ONTUMA/JIbHOIO MYTH MeX/]y BeplUMHamMu rpada, omnpejereHre KOIUMYeCTBa
Pas/IMuHbIX IIyTed MeXAYy BepIIMHAMHA OpPHWEHTUPOBAHHOIO AaLUKJIAYeCKOro
rpada).

HepeBbsi. buHapHoe nepeBo. lepeBbsi moucka. Criocobwl 00xo/ia JiepeBa.
[IpencraBiieHre apu@mMeTHUECKUX BbIpaKEHUM B BUJe AepeBa. JIUCKpeTHbIe UTPhI
JIBYX UTPOKOB C ITO/THOM uH(popMariel. [ToctpoeHne gepeBa repebopa BapuaHTOB,
OIMMCaHWe CTpaTeruy Urphbl B TaOJMUYHON (opMe. BBIMIpHINIHbIE U TTPOUTPHIIIHbIE
TO3ULIMU. BBIMIPBIIIHBIE CTpaTeruu.

CpefcTBa MCKYCCTBEHHOrOo WHTesulekTa. CepBUCHI MAalllMHHOIO IlepeBoja U
pacrno3HaBaHUsl YCTHOM peud. KorHUTHBHbIe cepBUCHI. UieHTH(dUKALUS U TTOUCK
M300payKeHUH, pacro3HaBaHue AL Camoo0yuatoriuecst CUCTEMBI.
VIcKyCCTBeHHBIM WHTE/IEKT B KOMITBIOTEPHBIX Wrpax. VCrosb30BaHMe MeTO0B
WCKYCCTBEHHOTO MHTeJJIeKTa B 00yJaroIux cucreMax. Vcrmonb3oBaHue MeTO/[OB
HCKYCCTBEHHOTO UHTes/IeKTa B poboToTexHUKe. VIHTepHeT Belijeil. [lepcrieKTHBEI
Pa3BUTHSI KOMITbIOTEPHBIX UHTE/I/IEKTYa/JbHbIX cucTeM. HelipOHHbIe CeTH.

AnropurMmsl 4 IporpaMMHpoBaHue

dopmanu3alyss  MOHATUA  anroputma.  MammHa — TerOopuHra — Kak
yHUBepca/ibHasi Mo/iesib BeiuncyieHui. Tesnc Uépua—TbropuHra.

Ot1leHKa CI0XKHOCTU BbIUMC/IeHUN. BpeMst paboTbl U 00bEM HUCTIOMb3yeMOi
MamMsiTW, WX 3aBUCMMOCTb OT pa3Mepa MCXOAHbIX JaHHbIX. OLeHKa
ACUMITTOTUYECKOW  CJI0’KHOCTH ~ aJTOPUTMOB. AJITOPUTMBI  TTOJIMHOMHAIbHOU



coXHOCTH. [lepeGopHBIe  alrOpUTMBL.  IIpyMephl  pa3/MUHBIX — aJITOPUTMOB
pelleHus] OJJHOM 3a/]auM, KOTOpPbIe UMEIOT PA3/TMUHYH0 CJIOKHOCTD.

[ToucK TPOCTBIX UYMCeN B 3aJ[aHHOM JMaria3oHe C TTOMOIIBI0 aArOpyUTMa
«pe1eTo JparocdeHar.

MHoropa3spsiiHble 1ie/ible UMC/Ia, 3a7iaui AJIMHHOW apru(MeTHKH.

CroBapu  (accollMaTWBHBIE MACCHBBI, OTOOpakeHHs).  X3II-TaOJIHIIBI.
[TocTpoeHuie andaBUTHO-UaCTOTHOTO CJIOBApS /1S 3aJAHHOTO TeKCTa.

Creku. AHamM3 TPaBUIBHOCTA CKOOOUHOTO BhIpaKeHUS. BbruncieHue
apu(pMeTHUYeCcKOro BbIpa’KeHHs], 3alTMCaHHOTO B TOCTPUKCHOMN (opMme.

Ouepenu. Vicriosib30BaHre ouepev /iJisi BDEMEHHOT'O XpaHeHUsl JaHHbBIX.

AnroputMbel Ha rpadax. ITocTpoeHrve MHWHHMAaIbHOTO OCTOBHOTO JiepeBa
B3BEILIEHHOTO CBSI3HOTO HeopueHTUpoBaHHOro rpada. KommuecTBO pasMUHBIX
MyTeld MeXAy BepIIMHaM{ OPHEHTHUPOBAHHOTO AlMK/IMYECKOro rpada. AJITOPpUTM
[erKCTphl.

IepeBbs. Peanu3anyst fiepeBa C TIOMOIIBIO CCHUIOUHBIX CTPYKTYP. [IBOMUHbBIE
(buHapHble) naepeBbsi. [locTpoeHWe fepeBa /sl 3aJaHHOTO apyU(MeTHUYeCKOro
BbIpaKeHUs. PeKypcHBHBIE a/ITOPUTMBI 00X0Zia ZiepeBa. Vcronb3oBaHWe CTeKa U
ouepeau ajs1 06Xoza JepeBa.

uHaMuueckoe TIpOrpaMMHPOBAHME KaK MeTOZ pellleHus 3afiau  C
COXpaHeHHeM TPOMEKYTOUHBIX pe3y/bTaToB. 3ajlauM, pelllaeMbie C TIOMOIIbIO
JUHAMHUECKOTO TIPOTPAaMMHPOBAHUS: BBIUMC/IEHHE PeKYPCUBHBIX (DYHKIIWH,
MO/ICYET KOJTMUeCTBa BapUAHTOB, 3aZlauyl ONTHMH3ALIUH.

[TorsiTie 00 06BLEKTHO-OPUEHTUPOBAHHOM ITPOrpaMMHUpOBaHUU. OOBEKTHI U
kaccel. CBOMCTBA U MeTO/bl 00beKTOB. OOBeKTHO-OPUEeHTHPOBAHHBIN aHaJIU3.
Pa3paboTka TporpaMM Ha OCHOBe OOBEKTHO-OPHEHTHPOBAHHOIO IIO/X0/a.
WHKancy/isys, Hac/ieZoBaH1e, TOTMMOPGOH3M.

Cpeabl  ObIicTpoli pa3paboTku mporpamMm. IIpoekThipoBaHWe uHTepdetica
mosib3oBatens. Vcrmosb30BaHHWE TOTOBBIX — YIPaB/sSIeMBIX — 37IEMEHTOB /ISt
MOCTPOeHust uHTepdelica.

O630p  sA3BIKOB  MporpaMMHpoBaHus.  [loHdATHe 0  TapaguWrmax
ITPOrPaMMHPOBaHHUSI.

HNHdopmaluoHHbIe TEXHO/IOTUH

OTanbl  KOMITbIOTEPHO-MaTeMaTUUeCKOTO  MO/IeTMPOBAHUS:  TIOCTaHOBKa
3aflaud, pa3paboTka MoJend, TeCTUPOBaHWe  MOJZe/d, KOMIbIOTePHBIM
9KCTIePUMEHT, aHa/Tu3 Pe3y/IbTaTOB MO/Ie/TUPOBaHUSI.

[OuckpeTu3alisi TIpM  MaTeMaTHUYeCKOM MO/Ie/TMPOBAHUM  HeTIpepPhIBHBIX
npoijeccoB. MogenupoBaHre ABWKeHUs. MojenupoBaHue —OMOIOrMUeCKUx
cucteM. MaremMaTuyeckue  MOJeTM B 9KOHOMHKe.  Bblumc/ivTesnbHbIe
9KCTIEPUMEHTBI C MO/IE/ISIMH.

OO6paboTKa pe3y/bTaTOB 3KCIepuMeHTa. MeTo/I HaMMeHbBIIIMX KBa/IpaToB.
OrleHKa YHCIOBBIX I[1apaMeTPOB MOJE/NMPYeMbIX OOBEKTOB W  IPOLIECCOB.
BoccTaHoBIeHWe 3aBUCMMOCTEH 110 pe3y/ibTaTaM 3KCIIepUMeHTa.



BepostHoCcTHBIe  Mopenu. Metoasl MoHTe-Kapio.  MIMuTaumoHHOe
MoziesiipoBaHue. CHCTeMbl MaCCOBOTO 0OCTyKUBaHUSI.

TabsmuHble (pensIMOHHBIE) 0a3bl AaHHBIX. TabsuIja — mMpezCcTaB/IeHHe
cBefieHnd 00 OAHOTHITHBIX 0OBekTaX. ITose, 3arch. Kmrou tabmmipl. PaboTa c
roToBoii 0a3oif AaHHBIX. 3ariosiHeHre 06a3bl JaHHBIX. [IOMCK, COPTUPOBKA H
bunbTpalus AaHHBIX. 3arpockl Ha BLIOOPKY AAHHBIX. 3arpochl C MapaMeTpamHu.
Brrurcisiemsble 110719 B 3aripocax.

MHoroTtabsudbple  0a3bl JaHHBIX. THIIBI CBSI3ed MeXKAy TaO/IMIIaMH.
BuermHmit ko4, LenocTHOCT 6a3bl JaHHBIX. 3aMpoChl K MHOTOTaOIMUHBIM 6a3am
JlaHHBIX.

WuTtepHeT-nipuioxkeHusi. [IoHsATHe 0 cepBepHOM Y KJIMEHTCKOM YacCTsIX CauTa.
TexHO/orusl «KJIMEeHT — CepBep», eé NOCTOMHCTBA U HeAocTaTKU. OCHOBBI S13bIKA
HTML u kackagubix Tabmmi] ctuneit (CSS). CijeHapum Ha s3bike JavaScript.
dopmbl Ha BeO-CTpaHuLIe.

Pa3MelrieHre Be6-calTOB. Y cilyra XOCTHHTA. 3arpy3ka (aijioB Ha CaiT.

BBoz, 1300pakeHW C HCIO/Ib30BaHHMEM pa3/MUHbIX ITU(PPOBLIX YCTPONCTB
(umdpoBbIX (DoTOArapaToB ¥ MUKDPOCKOIOB, BUAEOKaMep, CKaHepOB U [IPYyTUX
yctpoiictB). I'padmueckuii pemaktop. Paspeiienue. KagpupoBanue. VcripaBieHue
nepcriekTuBbl.  I'mctorpamma. Koppekuusi  ypoBHeM, KODpeKLWs — LIBeTa.
ObeciiBeunBaHre 1[BeTHBIX H300pakeHnd. Perymb. Pabora ¢ obsactsamu.
@UJIBTPHL.

MHorocnoliHele u300pakeHus. TeKcToBble cjioM. Macka cniosi. KaHasbl.
CoxpaHeHue BblfiefleHHOW 06sacty. TToAroToBKa W/UTIOCTpALdi sl BeO-CalToB.
AHUMUDPOBaHHbIe W300paXkeHUs.

BekTtopHass rpaduka. IlpumuTuBbl. V3MeHeHMe TIOpsSiiKa 3/1€MEHTOB.
BeipaBHuBaHue, pacrpezenenve. 'pynrnvposka. Kpusble. dopMmaTbl BEKTOPHBIX
PUCYHKOB. Vcrionb30BaHre KOHTYPOB. BeKTopu3ariysi pacTpOBBLIX H300pa>keHUH.

[IpyHUWNBI  TIOCTPOEHUSI U PeJAKTUPOBAHUSI TPEXMEPHBIX MO/Ieseu.
Cetounble Mofed. Matepuanbl. MojeMpoBaHWe HWCTOYHUKOB OCBELLIeHMUS.
Kamepel. ApauTtuBHble TexHo/oruM (3D-ripuHTepsl). [loHATHE O BUPTyaabHOU
peasibHOCTH U [AOTOJHeHHOW peaTbHOCTH.



INTAHUPYEMBIE  PE3YJIBTATBI OCBOEHUA ITIPOI'PAMMEBI 110
MH®OPMATUKE (YI'VIYBJIEHHEIM YPOBEHE) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE  pe3y/bTaThl  OTPaXKAalOT TOTOBHOCTH M CIIOCOOHOCTH
o0yuaroIyxcss PYKOBOJCTBOBAThCS C(HOPMUPOBAHHOM BHYTpeHHel TMo3uLiieit
JIMYHOCTH, CUCTEMOW 1[@eHHOCTHBIX OpHWeHTal[ui, TO3UTUBHBIX BHYTPEHHUX
yOexeHuil, COOTBETCTBYIOL[UX TPAJULIMOHHBIM  LEHHOCTSIM  POCCHMCKOTO
o0111ecTBa, paciivpeHre KU3HEeHHOTO OTbITa M OIbITa JeATebHOCTH B TIPOIjecce
peasM3alid  CpeACTBaMM  yueOHOTO TipeAMeTa OCHOBHBIX  HarlpaB/IeHUM
BOCTIMTATeTbHON JIesITe/IbHOCTH.

B pe3synbTaTe u3yuyeHWss WH(OPMATUKM Ha YPOBHe CpejHero o0iero
obpa3oBanus y obyuarorrierocsi 0ygyT copMHUpOBaHbI CAeAYIOIMIMe JTUUYHOCTHBIE
pe3yJibTaThl:

1) rpa)kAaHCKOr0 BOCIIUTAHMS:

OCO3HaHWE CBOUX KOHCTUTYLIMOHHBIX TIPaB U 00si3aHHOCTeW, yBa)keHUe
3aKOHa U T[paBOTOpsiika,  COOJIIOZileHWe  OCHOBOIIOJIATAIOLIUX  HOPM
MH(OPMAaI[MOHHOIO MpaBa U MH(OPMAaI[MOHHONW 6€30I1aCHOCTH;

TOTOBHOCTb TIPOTHUBOCTOSITh WJEOJIOTHM IKCTPeMU3Ma, HallMOHa/IM3Ma,
KceHodoOWY, [AWCKPUMUHAI[MM 10 COLMAIbHBIM, PEeIUTHO3HBIM, PacoOBLIM,
Hal[MOHAIbHBIM TIPU3HAKaM B BUPTYa/lbHOM TIPOCTPAHCTBE;

2) IaTPHOTHYECKOT0 BOCTIMTAHUA:

L[eHHOCTHOe OTHOIIIeHHe K UCTOPUUeCKOMY Hac/e/iuto, JOCTKeHusIM Poccuu
B HayKe, UCKYCCTBe, TeXHOJIOTHUSIX, IOHUMaHUe 3HaueHus MHPOPMaTUKHK KaK HayKu
B )KM3HU COBpEMEeHHOr0 0011[eCTBa;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MOBEJeHUS;

CMOCOOHOCTh OLIeHMBaTh CUTYallMI0 U TPUHMMAaTh OCO3HAHHbIE pellleHus,
OpPHEHTUPYSICh Ha MOpa/JibHO-HPAaBCTBEHHbIE HOPMBI U IIeHHOCTH, B TOM UKC/ie B
cetu VIHTEpHeT;

4) 3CTeTHYeCKOro BOCIIMTAaHHA:

3CTeTUYeCcKoe OTHOIIIeHWe K MHDPY, BK/OUasi 3CTeTUKY Hay4yHOTO U
TeXHUYeCKOT0 TBOPUEeCTBa;

CrOCOOHOCTh BOCIIPUHMMATL pa3/iMuHble BU/bI UCKYCCTBAa, B TOM 4YHCJIe
OCHOBAHHOT'0 Ha MCMOJIb30BaHWM UH(POPMAIIMOHHBIX TEXHOJIOTUM;

5) ¢pu3ruecKoro BOCIMTAHUSA:

copMHpPOBAHHOCTL  370pOBOrO0 U Oe3omacHoro  oOpa3a  ’KW3HH,
OTBETCTBEHHOTO OTHOLLEHUSI K CBOEMY 3[0pPOBbIO, B TOM UHC/Ie 3a CYET
cobmoenyst TpeboBaHuMit 6e30TacHOM KCIUTyaTaldyd CpeiCTB WH(HOPMAaIMOHHBIX
1 KOMMYHHUKALIMOHHBIX TeXHOJIOTHH;

6) TpyAOBOro BOCIIUTAHMS:



TOTOBHOCTh K aKTUBHOM [IeATeTbHOCTH TEeXHOJOTMUYeCKOM U COI[Ma/lbHOU
HarpaB/IeHHOCTH, CIIOCOOHOCTh WHMIIMMPOBATH, TJIAHUPOBATh U CaMOCTOSITE/IbHO
BBITIOJIHATH TaKyH0 /lesITe/IbHOCTh;

vHTepec K cdepaM TpodecCUOHA/NLHON [esTeNIbHOCTH, CBS3aHHBIM C
MH(OPMaTUKOMN, MporpaMMUpOBaHMeM W UWHGOPMALIMOHHBIMU TEXHOJIOTUSIMHU,
OCHOBAaHHBIMU Ha JOCTW)KEHUSIX HayKd HWH(OPMATUKU U HAyYHO-TEXHUUECKOTO
mporpecca, yMmMeHHWe COBepIllaThb OCO3HaHHBIM BLIOOD Oyayiei mpodeccur u
peasiM30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TI/IaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHMIO M caM0o0Opa30BaHUIO Ha
TMPOTSDKEHUH BCeU JKU3HY;

7) 3K0/I0THYeCKOT'0 BOCITUTAHHUS:

0CO3HaHWe T00a/bHOTO XapaKTepa KO0JIOTHUYeCKHX TpobsieM W MyTel ux
pellieHusi, B TOM UHCJie C YU8TOM BO3MOKHOCTel WHGOpPMAI[MOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

8) leHHOCTH HAyYHOT'0 TO3HAHUSA:

chOpMUPOBAaHHOCTL MUPOBO33pEHHs], COOTBETCTBYIOI[ETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsSI HayKW, JOCTW)KEHUSIM Hay4yHO-TeXHUYeCKOro Mporpecca Hu
00ITIeCTBeHHOM TTPAKTHKH, 3a CUET TIOHMMaHHs POJIM WH(GOPMAIMOHHBIX PeCypPCOB,
WHGOPMAI[MOHHBIX TIPOL[ECCOB M WMH(MOPMAILMOHHBIX TEXHOJOTUM B YCIOBUSAX
111 poBo TpaHchopMalI MHOTHUX Cdhep >KU3HH COBPEMEHHOI0 00IIIeCTBa;

OCO3HaHWe 1IeHHOCTU Hay4yHOW [esTelbHOCTH, TOTOBHOCTb OCYIIeCTBJISITh
TIPOEKTHYO U UCC/Ie/I0BaTeNbCKYIO /1esiTeIbHOCTh UHIWBUYAIbHO U B TPYIIIIE.

B rmipoliecce AOCTHXXKeHUs JTMYHOCTHBIX pe3y/bTaTOB OCBOEHHsI MPOrPaMMbl
no wuHboOpMaTUKe Yy O00yuarol[UXCsi COBEPIIEeHCTBYeTCS  3MOI[MOHA/IbHbBIN
VHTeJIJIEKT, Mpe/rioaratoniui copMUpOBaHHOCT:

caMOpery/IMpoBaHus, BK/IIOUAIOIIEr0o CAMOKOHTPOJIb, yMeHHe NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeJieHWe, CIIOCOOHOCTb  aZlalTHPOBAaThCA K
IMOLIMOHA/ILHBIM U3MEeHEeHUsIM U TIPOSIBJISITE TUOKOCTb, OBITH OTKPLITHIM HOBOMY;;

BHYTPEeHHell MOTUBAI[MM, BK/IIOUAIOIleld cTpeM/ieHue K JOCTY)KEHUIO 1e/u U
ycrexy, ONTUMH3M, WHULIMATUBHOCTb, YMeHHe [1eliCTBOBaThb, UCXO[sl U3 CBOUX
BO3MO>XHOCTEH;

IMIIATUM, BKIFOYAOIIel criocOOHOCTh MMOHUMATh IMOLIMOHA/IbHOEe COCTOSTHHUE
OPYTUX, YUWUTBIBaTb €ro TpU OCYI[eCTBIeHWA KOMMYHHUKAL[UH, CIOCOOHOCTH K
COUYBCTBUIO U COTIEPEKHUBAHHIO;

COLIMabHBIX HaBBIKOB, BKJ/IFOUAIOIIMX CITIOCOOHOCTD BBICTpauBaTh OTHOILIEHHS
C IPyTUMH JIFOIbMU, 3a00THUTHCS, TIPOSIB/ISITH UHTEpPeC W pa3peliiaTh KOH(IUKTHIL.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3synbTaTe u3yuyeHUss HH(OPMATUKU Ha YPOBHe CpejHero o0iero
obpa3oBanusi y oOyuaromierocsi OyayT cdopMypoBaHbl —MeTarpeiMeTHbIe
pe3y/ibTaThl, OTPaKeHHbIe B YHUBEPCA/IbHBIX YUeOHBIX JeHCTBUSX, a UMEHHO —
To3HaBaTe/lbHble  YHUBEpCa/bHble yueOHble [IeHCTBUS, KOMMYHHKATHBHBIE



yHUBepcasibHble yueOHble [1eHCTBUS, DeryJsiTUBHble YHHBepCa/ibHble yueOHbIe
JleMiCTBHYsI, COBMECTHasI [|eATe/TIbHOCTb.

ITo3HaBaTe/IbHbIe YHUBEPCA/IbHbIE YUeOHbIe AelCTBUSs

1) 6a3oBbIe JIOrHUecKHe JeCTBHUS:

camMoCTosITe/IbHO ~ (DOpMy/MpOBaTh W aKTyaJM3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

yCTaHaB/IMBaTh CYLIECTBEHHBIM TPU3HAK WM OCHOBaHUSl [Ji1 CPaBHEHWMS,
K/1accuduKaluu 1 0606111eHus;

orpefiesisiTh LieJii [JIesiTeIbHOCTH, 3aJjaBaTh IapaMeTpbl W KPUTEPUM HX
JOCTYKeHUS;

BBISIB/ISITh 3aKOHOMEPHOCTH U MPOTHBOPEUNsi B pACCMaTpPUBAeMbIX SIBJIEHUSIX;

pa3pabarbiBaTh I/1aH pelleHusi TpobeMbl ¢ YUETOM aHa/iu3a UMEROIIUXCS
MaTepuaabHbIX U HeMaTepuaabHbIX PeCypCOB;

BHOCHUTb KOPPEKTUBBI B JIeSITeJIbHOCTb, OLIeHWBATb COOTBETCTBUE Pe3y/IbTaTOB
1]e/15IM, OLIeHUBaTh PUCKU MOC/Ie[ICTBUN JesiTeIbHOCTH;

KOODAWHUPOBaTh W  BBHITIOJHATH paboTy B YCIOBUSAX — peanbHOrO,
BHUPTYabHOTO ¥ KOMOMHHMPOBAHHOTO B3aUMOJEUCTBYUS;

pa3BUBaTh KpeaTUBHOE MbILLIJIeHHe TIPU pellieHHH XKU3HeHHBIX Mpo0ieM.

2) 6a3o0BBIe HCC/IeJ0BaTe/IbCKHUE eliCTBUA:

B/Ia/IeTh HaBbIKaMU yueOHO-HCC/Ie[J0BaTeIbCKOM U TIPOEKTHOM /lesATeIbHOCTH,
HaBbIKAMW  pa3pellleHusi 1po0sieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TTIOMCKY METO/IOB pelleHUs MPaKTUYeCKuX 3a/iay, MPUMeHEeHUI0
Pa3/IMYHBIX METO/OB [T03HAHUS;

OCYLIECTB/ISITh Pa3/IMuHble BUJIbI [IeSITe/IbHOCTHU TI0 TOJyUYeHUH0 HOBOTO
3HAHUS, ero WHTepripeTaly, MpeoOpa30oBaHWI0 U TIPUMEHEHHI0 B Pa3/InUHbIX
yueOHbIX CHUTyal[UsiX, B TOM YWCAe TIPU CO3[aHUM YyueOHBIX U COLIMAIbHBIX
TIPOEKTOB;

(opMHUpOBaTh Hay4HbIM TUI MBILLIEHUS, BaleTb HAYYHOW TePMUHOJIOTUEN,
K/TFOUeBbIMU TTOHSITUSIMU U METO/laMU;

cTaBUTb M (opMynvpoBaTh COOCTBeHHbIe 3alauM B 00pa3oBaTebHOMN
JesITe/IbHOCTU Y )KU3HEHHBIX CUTYyaLUsIX;

BbISIB/ISIT TIPUUYMHHO-CJ/IEICTBEHHbIE CBSI3M W aKTya/luM3WpOBaThb 3ajauy,
BbIIBUTaTh TUIOTe3y eé pelleHWs, HaXOAWUTb apryMeHThbl [is J[l0Ka3aTelbCTBa
CBOUX YTBEp)K/I€HUH, 3a/1aBaTh MapamMeTpbl U KpUTEPHH PeLleHMUs;

aHa/IM3UpOBaTh TMOJy4YeHHble B XOJe pelleHus 3aaud pe3y/bTaThl,
KPUTHUYECKU OLIeHUBAaTh UX [JOCTOBEPHOCTh, MPOrHO3UPOBATh W3MeHeHHe B HOBBIX
yCJIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsiM, OL|eHUBaTh MPHOOPETEHHBIH OIIBIT;

OCYILIeCTBJISITh 1je/IeHarlpaB/IeHHbIM TIOMCK TepeHoca CpeACcTB U CrocoboB
JIeMCTBYS B MPO(eCCUOHAIBHYIO Cpeay;

yMeTb TepeHOCUTh 3HaHUSl B T03HABaTe/IbHYH0 M TMPaKTUUYeCcKyr 00/acTv
YKU3He/lesITeJIbHOCTH;



yMeTb UHTETPHUPOBATh 3HAHUS U3 PA3HBIX YUeOHBIX ITPeIMETOB;

BbIIBUTaTh HOBBIE W/, MpejjiaraTb OpUrHHa/IbHbIE MOAXO/AbI M peIleHus,
CTaBUTH MPOO/IeMBI U 3a/IauH, JOMYCKAOIIIe abTepHAaTUBHbBIE PEIIeHHS.

3) pabora c uaopmanmeit:

B/Ia/IeTh HAaBBIKAMHM T10/TyUeHUs HHPOPMAIUM 13 UCTOUYHUKOB pa3HbIX THIIOB,
CaMOCTOSITEJTLHO ~ OCYIIIECTBJIAITh ~ TIOMCK,  aHa/iW3, CHUCTEeMaTH3al[di0 |
WHTepIIpeTalyio MH(GpOPMAaLK pa3/IMUHbIX BUZOB U (hOPM TIpe/ICTaB/IeHMS;

co3/laBaTh TEKCThl B pa3/MUHbIX ¢opMaTaXx C YUéTOM Ha3HaueHUs
vHbOpMallid W  1[e/leBOM  ayAUTOpUM, BbIOWpasi ONTUMaIbHYIO (dopMy
TIpe/ICTaB/IeHUsI ¥ BU3yaIu3aliuy;

OLIeHHBaTh /I0CTOBEPHOCTD, JIETUTUMHOCTh MH(OPMAalLUM, €€ COOTBETCTBHE
TIPABOBBIM M MOPA/IbHO-3THYEeCKUM HOPMaM;

WCTOJb30BaTh  CpeAcTBa  MH(POPMAI[MOHHBIX YW KOMMYHUKAIJMOHHBIX
TeXHOJIOTUN B pellleHUd KOTHUTHMBHBIX, KOMMYHUKAaTUBHBIX U OPraHM3allMOHHBIX
33jau C cobOmoseHreM TpeOOBaHWI SPrOHOMUKHM, TEeXHUKM 0e30IaCHOCTH,
TWTHEHBbl, pecypcocOepe)XeHHs], IIPAaBOBBIX M  3TUUYECKHMX HOPM, HOpPM
MHGbOPMaI[MOHHOH 6e301acHOCTH;

B/a/IeTh ~ HaBbIKAMH  pacloO3HaBaHWA W 3alUThl  WH(OpMaLUH,
MH(POPMAaLIMOHHOM 6€30MacHOCTH JIMYHOCTH.

KoMMyHHKaTHBHbIe YHHBepCca/lbHbIe yueOHbIe /[elCTBUSs

1) o0mieHue:

OCYIIeCTB/IATE KOMMYHHUKALIUM BO BCex cepax KU3HY;

pacrmo3HaBaTb HeBepOasbHbIE CpeACTBa OOIleHHsl, MOHWMAaTb 3HaueHHe
COLIMA/IbHBIX 3HAKOB, DPACMoO3HaBaTb TIPEATIOCHIIKK KOH(IMKTHBIX CUTyallud u
CMSrYaTh KOH(JIMKTBI;

BMQJIeTh ~ pa3MuHbIMKA  criocobamMu  OOIeHWss W B3aUMOZEUCTBUS,
apryMeHTUPOBAHHO BECTH [IUAJIOT, YMETh CMSTUaTh KOH(MIMKTHbIE CUTYal[UH;

Pa3BEPHYTO U JIOTUYHO W3/laraTh CBOK TOUKY 3DEHHsI C HCIO/b30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHasl 1esiTe/IbHOCTh:

TIOHUMAaTh W WCIO/b30BaTh MPEMMYIeCTBa KOMaHAHOW W WHUBH/YaTbHOU
paboThI;

BbIOMpAaTh TEMaTHKy W MeTOJbl COBMECTHBIX AEeWCTBHUA C Y4ETOM OOILUX
WHTEPEeCOB ¥ BO3MOXKHOCTeH KaXk/[0ro ujieHa KOJ/IeKTHBRA;

NMPUHUMATh  1IeIM  COBMECTHOM  [/IesiTeJIbHOCTH, OpraHW30BbIBATH U
KOOD/IMHUPOBaTh AEWUCTBUSI MO0 WX AOCTVDKEHWIO: COCTaB/sATh TUIaH [IeHCTBU,
pacripefie/iiTh POAM C YUYETOM MHEHMM YYaCTHUKOB, OOCYXJaTh pe3y/bTaThl
COBMECTHOU paboTh;

OLIeHMBaTb KauecTBO CBOETO BK/IaJa M KaXJOT0 ydyaCTHUKA KOMaH[bl B
0011yt pe3ysibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;



rnpegjiaraTb HOBbIE TIIPOEKThLI, OLEHHWBATL HAE€HW C TI03MIUHN HOBH3HBLI,
OPUI'MHAJIBHOCTH, HpaKTHHECKOﬁ 3HAUYUMOCTH,

OCYIECTBJ/IATE TIIO3UTUBHOE CTpdTernyeckoe TIIoBeJieHHe B Pd3/IMYHBIX
CUTyalusX, MPOSBJ/IATE TBOPUYECTBO U B006pa)KEHI/Ie, OBITh MHHULINaTUBHBIM.

Pery/isiTUBHbIe YHHUBepPCa/IbHbIE YUueOHbIe eHCTBUS

1) camoopraHu3anus:

CaMOCTOSITEJTbHO OCYILeCTB/ISATh TT03HABATE/bHYIO [1eSTe/IbHOCTh, BbISBJ/ISTh
1po0/ieMbl, CTaBUTh M (DOPMY/IMPOBaTh COOCTBEHHBIE 3aZlaud B 0Opa3oBaTe/bHOMN
JesiTe/TIbHOCTU U )KU3HEHHbIX CUTYaLUsX;

CaMOCTOSITeJIbHO ~ COCTaB/ISATh TUJIaH pellleHusi TIpo0sieMbl C  YYETOM
VMEIOIIUXCST PeCYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U Mpe/ITTOUTEeHUH;

JlaBaTh OI|eHKY HOBBIM CUTYaI[UsIM;

PACIIUPSTh paMK{ yueOHOro TpeiMeTa Ha OCHOBE JIMUHBIX TTPeIIIOUTeHHH;

Jle/laTb 0CO3HAHHBIN BBHIOOP, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTH
3a pelleHue;

OlLlIeHHBaTh TTPUOOPETEHHBIM OITHIT;

criocobcTBOBaTh (POPMHUPOBAHUIO U TIPOSIBJIEHWIO IITMPOKOM SPYAWLIIMUA B
pasHbIX 00/1aCTSAX 3HAHWM, TOCTOSIHHO TMIOBBIIIATH CBOM 00pa3oBaTe/NIbHBIA U
KY/JIbTYPHBIN YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBbIM CHTyal[UsiM, BHOCUTb KODPEKTHBbI B [1€ATe/IbHOCTh,
OLIeHUBaTb COOTBETCTBUE Pe3yJIbTAaTOB LIe/ISIM;

BJaZileTh ~ HaBbIKAMM  TI03HABaTe/JbHOM  pedieKCMM KaK  OCO3HaHUS
COBepLIAaeMbIX [IeWCTBUM U MBICIUTENbHBIX MPOLECCOB, WX pe3y/abTaTOB M
OCHOBaHMM, MCTIO/Ib30BaTh TPUEMBI pedieKCUU [IsT OL[eHKU CUTYyalluu, BbIOOpa
BEPHOTO pellleHus;

OLleHMBaTh PUCKU ¥ CBOEBPEMEHHO IMPHUHUMATh PellieHUs 0 UX CHKEeHUIO;

MPpUHUMAaTh MOTUBBI W apryMeHThbl JAPYTMX TIPU aHajiu3e pe3y/bTaToB
JesITe/IbHOCTH.

3) npuHATHSA ceds U APYTrUXx:

TIPUHUMATh Cebsl, TOHUMasi CBOM HeIOCTaTKH U JOCTOMHCTBA;

NPpUHUMaTb MOTHBBI W aprymMeHTbl JAPYTMX TIPDU aHajiu3e pe3y/bTaToOB
JesiTeNIbHOCTY;

TIpU3HAaBaTh CBOE IMPaBO M MPaBO APYTUX Ha OIMIMOKY;

pa3BUBaTh CMIOCOOHOCTh MOHMMATh MUP C TIO3UI[MH APYTOro UeoBeKa.

INPEAMETHBIE PE3YJ/IBTATBHI

B mporjecce m3ydeHusi Kypca WH(POPMAaTUKU YrayOsiéHHOro ypoBHS 6 10
Kaacce oOydarouumucs OyAyT — [OCTUTHYTBI — Clefylolue  TpeJMeTHbIe
pe3yJbTaThl:



B/IaJleHHe TIPe/ICTAaBJAeHUSIMH O PO WH(POPMAI[MM W CBSI3aHHBIX C HeH
IIPOL[ECCOB B TIPUpOJle, TEXHWKe W OOIecTBe, TOHATUAMU «HH(OPMAaIHs»,
«MH(MOPMAIIMOHHBIA ~ TIPOIIECC»,  «CHUCTEMa»,  «KOMIIOHEHTBI  CHCTEMbD»,
«CUCTEeMHBIN 3P deKT», «uHPOPMALIMOHHAs CUCTEMa», «CUCTeMa yTIpaB/IeHuUs»;

B/aJleHHe MeTO/JaM{ TOMCKa uHdopManmu B ceTH KHTepHeT, yMmeHHe
KPUTHUECKU OIleHUBaTh UH(OPMALHIO, TTOTyYeHHY0 U3 ceTH VIHTepHeT;

yMeHWe XapaKTepu30BaThb Oofblliie  JaHHble, TIPUBOJAWUTH  ITPUMEpHI
UCTOUHHMKOB WX TIOJIyUeHMss W  HarpaBJeHHsT WCIIO/b30BaHUsS, YMeHHe
K/JacCU(MUIIMPOBaTh OCHOBHBIE 3a/lauM aHa/M3a [JaHHBIX (ITPOTHO3UPOBAHME,
KaccuduKanusi, K/IaCTepU3ariys, aHaJn3 OTKJIOHEHUH), TIOHUMATh
TI0C/Ie/JOBATe/IbHOCTD PEIIeHus 3a/jau aHa/Inu3a JaHHbBIX: cOOp TepBUYHBIX JJaHHBIX,
OUMCTKA W OIleHKAa KaueCTBa [JaHHbIX, BBIOOD W/WIM TIOCTPOEHHWE MO/esy,
rpeoOpa3oBaHye JaHHbIX, BU3yaIU3arys JaHHbIX, HHTEePIPeTal[|s pe3y/IbTaToB;

MOHMMAaHWe OCHOBHBIX IIPUHLIMIIOB YCTPOHCTBA Y (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAl[MOHAPHBLIX U MOOW/ILHBIX KOMITBIOTEPOB, TEH/IEHI[UN pa3BUTHUS
KOMITbIOTEPHBIX TeXHOJIOTHM;

B/aJieHe HaBblKaMH pabOThI C OMepalMOHHBLIMH CHCTeMaMH, OCHOBHBIMU
BUJAMH TIPOTPAMMHOTO oO0ecrieueHUs] [/ pellieHds yueOHBIX 3aau  TI0
BLIOpAHHOM CIIel[haIn3aliumg;

Ha/InuKe TPe/ICTaB/IeHUH O KOMITbIOTEPHBIX CETSIX U UX PO B COBPEMEHHOM
MUpe, 0 6a30BbIX TPUHIMIAX OPraHU3ay U GYHKIMOHUPOBAHUS KOMITbIOTEPHBIX
ceteit, 00 OOIMX TPUHI[UIAX pPa3pabOTKM U (YHKI[MOHUPOBAHUS HHTEPHET-
TIPUJIOKEHUM;

TOHMMaHWe yrpo3 HWHGOPMAIMOHHONW  6e30MMacHOCTH, HCIO/Ib30BaHHe
METOJIOB W CpeJCTB TPOTHBOAEMCTBUS STUM yrpo3am, CoO/rofieHre Mep
6e30macHOCTH, TPeI0TBPAII[AIOIIMX HE3aKOHHOe pacrpoCTpaHeHHe TTePCOHATbHBIX
JAHHBIX, COO/TI0/IeHHe TpeOOBaHWM TeEXHUKH 0e30MMacHOCTH W TUTHEHbI TIpU paboTe
C KOMITbIOTEPAMU M APYTHMH KOMITOHEHTaMU [TUPPOBOTO OKPYKEHHs], TOHUMaHHe
IIPABOBBIX OCHOB WCITO/Ib30BaHUS KOMIBIOTEPHBIX TporpamMM, 0a3 JaHHBIX U
paboThl B cetn VIHTEpHeT;

MOHVMaHWe OCHOBHBIX TPUHI[UIIOB AWUCKPETU3allMd PA3AYHBIX BH/I0B
uHpOpMallMM, YMeHHe OmpefensaTh WHGOOPMAI[UOHHBIA O00BEM TEKCTOBBIX,
rpadmMUecKUX U 3BYKOBBIX JAaHHBIX MPH 3alaHHBIX TlapameTpax AWCKpPeTH3allWy,
yMeHUe OIpefeNsTb CPeJHIOI CKOPOCTh Tiepefiaud AaHHBIX, OL€HWBAThb
M3MeHeHWe BpeMeHU Tiepefiaud TIpd W3MeHeHWH HWHGOPMAIMOHHOTO 00BEéMa
JAHHBIX ¥ XapaKTePUCTHK KaHasla CBSI3Y;

yMeHMe KCIT0/Ib30BaTh MPH PEIeHrH 3a/jau CBOMCTBA IMO3ULIMOHHOMN 3aruich
yrceJi, a/IFOPUTMa TIOCTPOEHUS 3aIUCH YKC/IA B TIO3ULIMOHHON CHCTEMe CUMC/IeHUS
C 3a/laHHBIM OCHOBaHHEM M TTOCTPOEHUs UKCJIa 10 CTPOKe, COJIeprKalliel 3aruch
3TOT0 YKC/ia B TIO3WIIMOHHOW CHUCTEMe CUWC/IeHHs C 3aJaHHbIM OCHOBaHUEM,
yMeHHWe BBIMOMHATh apudMeThuecKrde Orepalyyd B ITO3WIMOHHBIX CHCTEMax
CUMC/IeHUS;



yMeHMe BBITIOJTHATE Mpeo0pa3oBaHMs JIOTUUECKUX BbIPaKEHHWH, HCIOJb3YS
3aKOHBI ~anreOpbl JIOTHKA, YMEHHE CTPOUTH JIOTUUECKOe BBIDA)KEHHE B
JMV3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMaJIbHBIX (hopMax IO 3aJjaHHOM TabJIhIle
WCTUHHOCTH, HWCC/IeoBaTh 007aCTb WMCTUHHOCTH BBbICKA3bIBaHWS, COJIEPIKalllero
repeMeHHbIe, pellaTh HeC/I0KHbIE JIOTHYeCKHe YpaBHEHUSI U CHUCTeMbI ypaBHEHHH;

MOHVMaHWe 0a30BbIX aATOPUTMOB 00pabOTKM UHCIOBOM UM TEKCTOBOMU
vHbOpMaIuK (3aluCh Yuces B TIO3WIMOHHOW CHUCTeMe CUMC/IeHUs, HaXOXKIeHHe
BCeX TIPOCTBIX UMCe/l B 3a/JaHHOM /iiaria3oHe, 06paboTka MHOTOPa3psAHBIX I]eJIbIX
yrcesi, aHa/IM3 CUMBOJIBHBIX CTPOK U AIPYTHX), a/ITOPUTMOB ITOMCKA U COPTUPOBKH,
yMeHUe OIpejie/iiTh CJIOKHOCTh M3yuaeMbIX B Kypce 0a30BBIX aJrOpHUTMOB
(cyMMHUpOBaHWe 3/IeMEHTOB MacCCHBa, COPTHPOBKa MacCuBa, IiepeOOpHBIe
aJICOPUTMBbI, TBOMYHBIN TTOUCK) U TIPUBOJUTH TPUMeEPLI HECKOIbKUX aJrOPUTMOB
Pa3HOM CJIOXKHOCTH [I7Is pellieHus] OIHOM 3a/jauu;

B/laJIeHe YHHBEPCA/IbHBIM SI3bIKOM MPOTPAMMHPOBAHHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npezacraB/ieHUsiMA O 0a30BBIX THIMAX JAHHBIX H
CTPYKTypaxX [aHHbIX, yME€HHe UCI0/b30BaTh OCHOBHbIE  YIIPaBJISIOIIHE
KOHCTPYKLIMM, YMeHHe OCYIIeCTB/IATh aHaau3 IIpe//IoyKeHHOW TPOrpaMMbl:
OTIpefiesIiTh pe3yJ/bTaThl pabOThI TIPOrPaMMbI TIPU 3a/laHHBIX MCXOJHBIX [JaHHBIX,
oTIpefiesisiTh, TPYU KaKMX HCXOAHBIX [JaHHBIX BO3MOXKHO TIOyYeHHe YKa3aHHbIX
pe3yJIbTaTOB, BBISB/ATH JaHHbIE, KOTOPble MOTYT MPHBECTH K Olnbke B pabote
TIporpaMMel, (HOPMyIMPOBaTh MPeJI0XKEeHHs T10 Yy UllleHHI0 TIPOrPaMMHOTO KO/1a;

yMeHWe CO3/laBaTb CTPYKTYpHDOBaHHble TEeKCTOBble [OKYMEHTbl U
JIeMOHCTpPALIMOHHbIe MaTepHasibl C UCI0/Ib30BaHHeM BO3MOXXHOCTEM COBPEeMEHHBIX
TIPOrpaMMHBIX CPeJCTB U 00/1auHbIX CEPBHUCOB;

yMeHHe HCIT0/Ib30BaTh 37IeKTPOHHbBIE TaOJUI[I J/Is aHaI|3a, TIPe/CTaB/IeHus
U 00pabOTKM  [JaHHBIX  (BK/IOYUash  BBIUMC/AEHHME  CYMMbI,  CpPeJHEro
apudmeTHueckoro, HaubOO/IbIIETO W HAWMEHBIIETO 3HAUEHHWH, pelleHHe
ypaBHeHUH, BBIOOpP OINTHMAaJbHOTO PpellieHus], MoA0Op JMHUK TpeH[a, pelleHre
3a/lau MPOTHO3UPOBAHUSA).

B mpoiiecce m3yueHuss Kypca HMHGMOpPMaTUKKU yryiyb/séHHOrO ypoBHS 6 11
Kaacce obyuvaromumucs —OyAyT  JOCTUTHYTHI — CefyloIye  TpegMeTHbIe
pe3y/IbTaThl:

yMeHWe CTPOMTh HepaBHOMEpDHble KOAbI, /IOMyCKalollie OJHO3HAaYHOe
JeKOAUpOoBaHWe cooOieHuii (rpedrKCHBIe KOJbI), HCIIO/Ib30BaTh ITPOCTEUIITHe
KOZIbl, KOTOPbIe TI03BOJISIIOT 0OHAPY’>KHMBATh M WCIIPAB/IATh OLIMOKY TIpU Tiepejaye
JAHHBIX, CTPOUTH KOJ, 00ecrieurBarouii HauMeHbBIIYI0 BO3MOXKHYHO CpeHIO0
JUIMHY COOOIIeHHsT TIPU H3BECTHOM YacTOTe CHMBOJIOB, MOSICHSITh TTPUHIIMITHI
pabOTHI TIPOCTBIX A/ITOPUTMOB CXKATHS JJaHHBIX;

yMeHHe pelllaTh aJrTOPUTMUYECKHe 3a/laud, CBs3aHHBbIe C aHAIM30M TpadoB
(3a/1auM  TIOCTPOEHUSI ONTUMAJBLHOTO TYTH MEXAy BeplIMHaMH Tpada,
orpefieJieHUsT  KOJIMYECTBA  pa3/IMUHbIX  MyTeld  MeXIy  BepIIMHaMH
OpHEHTUPOBAHHOTO aI[MK/IMYecKoro rpacda), yMeHHe HCII0/Ib30BaTh AepeBbsl TIPU
aHa/iM3e W TIOCTPOEHWH KOAOB U [/ TIpeACTaB/ieHHs apupMeTUUecKux



BLIDA)KEHUM, TIPU PellleHUH 3a/lau T0MCKa ¥ COPTUPOBKH, YMeHHe CTPOUTh /1ePeBO
WTPHI TI0 33/laHHOMY aJITOPUTMY, pa3pabaThiBaTb U 0OOCHOBBIBATH BBIUIPHIIITHYIO
CTpaTeruto Urphbl;

yMeHWe pa3pabaTbiBaTh U peaiM30BbiBaTh B BHje IporpaMMm 0a3oBbie
aJITOPUTMbI, YMEeHUe MCII0/Ib30BaTh B TpOrpamMMax JlaHHble Pa3/TUYHbIX TUIIOB C
y4éTOM OrpaHUuUeHH Ha Auaria3oH UX BO3MOXXHBIX 3HAUeHUW, NMPUMEHSITh TpPU
pellleHUU 3aJjau CTPYKTYPhI AaHHbIX (CIIMCKH, CJIOBapU, CTEKH, ouepeau, JepeBbsi),
WCTI0/Tb30BaTh 0a30Bbie  OMepalid CO CTPYKTypaMM [IJaHHBIX, TIPUMEHSITh
CTaHJlapTHbIe U COOCTBEHHbIE TIOATIPOTPaMMbI Jjisi 00pabOTKKU UMCIOBBIX JAaHHBIX
M CHMBOJIbHBIX CTPOK, HCIIOJ/Ib30BaTh TIPH pa3pab0TKe IporpamMm OHOMMOTeKH
MOANpOrpaMM, 3HaTh (DYHKLIMOHA/IbHbIE BO3MOYXHOCTM HWHCTPYMEHTabHBIX
CpeACTB cpefbl pa3paboTKy, yMeHHe UCT0/b30BaTh CPeJCTBa OT/IaIKU MPOrpaMM B
cpejie TIpOrpaMMUPOBaHUS, YMeHUe JJOKYMeHTHPOBaTh MPOTrPaMMbl;

yMeHHe Co3/laBaTh BeO-CTpaHULIbI;

BJlaZileHue OCHOBHBIMM CBeJileHUsSIMA O 0a3ax [AaHHBIX, WX CTPYKTYpe,
CpeAcTBaxX CO3[aHUs W paboTbl C HUMH, yYMeHHe HCII0/Ib30BaTh TabMUHbIe
(pensiiiioHHbBIe) 6a3bl JaHHBIX (COCTAB/IATH 3aMpOChl B 6a3ax AaHHBIX, BBLITOTHSTD
COPTHUPOBKY U TIOWMCK 3amucedd B 0a3e [JaHHbIX, HAroOJHATH pa3paboTaHHyro 06a3y
JJaHHBIX) U CIIPABOYHbIE CUCTEMBI;

yMeHHe UCMO0JIb30BaTh KOMIbIOTEPHO-MaTeMaThuueCcKre MOZe/U JJ1si aHasiv3a
00BeKTOB U TIpoljeccoB: (OpMYJ/MPOBATh 1ieJib MO/IeTUPOBAHUS, BBITIOTHSITh
aHa/U3 pe3y/bTaTOB, TIOYYEHHbIX B XOJe MO/le/TMPOBaHUs, OL€eHHWBATh
COOTBETCTBHE MOJe/Id MOje/TMpyeMoMy OOBeKTYy WU TIpoLecCy, Tpe/CTaB/sTh
pe3yJ/bTaTbl MO/Ie/TMPOBAHUS B HaTJISIJHOM BU/E;

yMeHHe OpraHu30BbIBaTh JMYHOe WH(MOOPMAIJMOHHOe TIPOCTPAHCTBO C
WCTIO/Ib30BaHHWEM pa3/MUHbIX CPe/ACTB ILMGPOBBIX TEXHOJOTHH, TTOHUMaHHUe
BO3MOJKHOCTeM 1MGPOBBIX CEPBUCOB TOCY/JAApPCTBEHHBIX YCIYT, I[M(MPOBBIX
oOpa3oBaTe/bHbIX CEPBUCOB;

MTOHWMaHVe OCHOBHBIX TPUHIIUIIOB PabOThI, BOSMOXKHOCTEM M OTpaHUYeHHs
TIPUMEHEHHsI TeXHOJIOTHM WCKYCCTBEHHOTO WMHTEJIeKTa B Pa3/IMUHBIX 00/acTsX,
Ha/lMuue TIpe/CTaB/IeHUd O Kpyre pellaeMbiX 3a/laud MAaIllMHHOTO O00yueHwUs
(pacrio3HaBaHMsl, KnaccU(UKalMM U TIPOTHO3UPOBAHMS) Ha/luuve TIpefiCTaB/IeHUM
00  WCMONMB30BaHWUM  UWH(OPMALIMOHHBIX  TEXHOJOTHHA B Pa3/MUHbIX
rpo)ecCMOHAIbHBIX Cepax.



TEMATHNYECKOE IVNIAHUPOBAHHWE
10 K/TACC

KoinuyecTrBo yacoB JJ/IeKTPOHHBIE
Ne 11/n1 HaumeHoBaHuUe pa3/ie/ioB M TeM (mudposbie)
B NporpaMmsbI Bcero KoﬁHTPOHLH”e l'[p6aKanecm1e oOpa3oBare/ibHbIE
padoTsI padoThI
pecypchl
Pazpgen 1. IludpoBas rpaMmoTHOCTH
11 KommnbroTep - yHHBepcanibHOE YCTPOHCTBO 6
' 00paboTKM JAHHBIX
1.2 [TporpammHoOe oGecrieueHre
1.3 KomribroTepHble ceTu
1.4 WudbopMaiioHHast 6e30macHOCTh 7 2
Nroro nio pasgeny 24
Pa3zpgen 2. Teopernueckue 0CHOBbI HH(POPMaTUKH
21 [TpencraBnenve nHpopMaLuu B 19 9
KOMIIbIOTEpe
2.2 OcHOBBI anredpbI JIOTUKA 14 1
2.3 KomrnbroTepHasi aprupmeTrKa 7 1
Wroro nio pasgeny 40
Pa3zpgen 3. Airoput™Msel ¥ IporpaMMupoOBaHue
3.1 Brepenue B nporpaMmMupoBaHue 16 0.5
3.2 BcriomoraresibHbIe arOpUTMbI
3.3 UucieHHbIe MeTO/bI
34 AnropuTMbl 06pabOTKH CHUMBOJIBHBIX 5 1

JIaHHBIX




3.5 AnroputMbl 06pabOTKM MaCCHBOB 10 3.5
Wtoro no paspeny 44
Pa3pgen 4. UndopmanyioHHbIe TeXHOJIOTUH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 JJaHHbIX 3
Wroro nio pasgeny 14
PesepBHOe Bpems 14
OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 136 21.5




11 KITACC

KosnuecTBo yacos J/IeKTPOHHbIE
Ne 1/nt HaumeHoBaHuUe pa3/ie/ioB M TeM (uudpossbie)
B NporpamMMsbI Bcero KO;TPOJ"’HHE HpﬁaKTl/l‘-IECKl/le o0Opa3oBare/IbHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TeopeTuueckue 0CHOBbI HH(POPMATUKH
11 Nudopmariys v nHGopMalioHHbIe 10 95
TIpOLIeCChl
1.2 MopgenvpoBaHue 8 2
WNtoro no pa3peny 18
Pa3zpen 2. AJiroput™Msel ¥ IporpaMMHUpoOBaHHe
2.1 DJIeMeHTbI TEOPHUU aJITOPUTMOB 6 1
2.2 AJITOPUTMBI U CTPYKTYPBI JaHHBIX 28 10
23 OcHOBBI 00 EKTHO-OPUEHTUPOBAHHOTO 16 45
TPOrpaMMHPOBaHUS
Wtoro no pa3peny 50
Pa3pen 3. UadopMmaniioHHbIE TEXHOIOTHI
31 KowmrmnbroTepHo-MaTeMaTrueckoe 3 )
' MO/IeJTUPOBaHHE
3.2 ba3bl gjaHHBIX 10
3.3 Beb-caiiTbl 14 4
3.4 KomnbroTepHasi rpaguka 3.5
3.5 3D-mopenupoBaHue 3
Wtoro no pa3peny 48
Pe3sepBHOe Bpems 20




OBIIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME

136

36.5







IIOYPOYHOE IVIAHUPOBAHUE

10 KJIACC
KoinuyecTrBo yacoB
Ne Tema vDOKa K I Jara J/IeKTPOHHbIe LUu(POBbIe
n/n P Bcero OHTPOJIBHPBIE PaKTHHUECKH u3yueHus | obOpa3oBaTe/bHBIE PeCypChI
padoThI e padoThI

TpeboBaHHS TEXHUKH
6e30MacHOCTY U TUTMeHb! TIPU

1 paboTe c KOMIbIOTEpaMU U 1 https://m.edsoo.ru/CDS07FZIH
JAPYTMMU KOMITOHEHTaMu
LIM(PPOBOTr0 OKPYKEHUS
[TpuHLMTIBI pabOTHI

2 KOMIIBIOTEPOB U KOMITbIOTePHBIX 1 https://m.edsoo.ru/4P3NA492H
CUCTEM
OOMeH aHHBIMU C TIOMOLI[BIO

3 IMH. KOHTpOo/I1epsl BHEIIIHUX 1 https://m.edsoo.ru/OYWKB3FCY
YCTPOUCTB
ABTOMaTUUYeCKOE BBIITOJIHEHVE

4 1 https://m.edsoo0.ru/Q7PPNKKNJ
IIPOrpaMMBI ITPOLIECCOPOM
OneparuBHas, NOCTOSIHHASA U
J,0/IrOBpeMeHHast [1aMsTh.

5 KoHTponnepsl BHeIHUX 1 https://m.edsoo.ru/OEEPU9XZM
ycTpoiicTB. [IpsiMoii focTyn K
namsTH
CoBpeMeHHbIe KOMITbIOTEPHbIE

6 P P 1 https://m.edsoo.rt/ALDEXFUSW
TeXHOJIOTUU
[TporpammMHOe obecrieueHue

7 KOMIIBIOTEPOB, KOMITbIOTePHbIX 1 https://m.edsoo.rw/FV01UDPU4
CUCTEM ¥ MOOHMJTBHBIX YCTPOWCTB

8 CucreMHOe TIporpaMmmHoe 1 https://m.edsoo.ru/40RW2NT2Q




obecrieuenrie. OmniepaliOHHbBIE
CHCTEMbI

YTtunutel. [IpaiiBepbl yCTPOWCTB.

9 [TapannensHoe https://m.edsoo.ru/6NYUZLBEM
TporpaMMHpPOBaHUe
WHcTa eMHCTa

10 HOTQ/LTARIA M ASHHCTEUIIMA https://m.edso0.r/FOSKMVIHO
MIPOrpaMMHOT0 00ecrieueHust
daitioBble cucTeMsl. [IpyUHLINIBI
pasMelljeHus1 1 UMeHOBaHUsI

11 (alisioB B OJATOBpEMEHHOM https://m.edsoo.ru/2GG4H5SWES
namsty. [11a6/1oHBI 17151
orMcaHus Tpymni (aiiios
3aKoHO/aTeTbCTBO Poccuiickoi
o 17051

12 e/iepaLn B 06nacTi https://m.edsoo.ru/ZSHTK9R2R
NIPOrpaMMHOT0 obecrieueHus U
JTAaHHBIX
[TpUHLIUIIBI TOCTPOEHUS U
arrapa e KOMIIOHe

13 1TTApaTHBIE KOMTIOHEHTDI https://m.edso0.r/UP2L ZYRRS
KOMITbIOTEPHBIX ceTell. CeTeBbie
TIPOTOKO/IbI

14 Cetb IHTEepHeT https://m.edsoo.ru/BUKD6H662
Pa3nenenue IP-ce a 11ozice

15 ACTIEHH TH Ha TOACETH https://m.eds00.r/B8STIGBUN
C TIOMOII[bI0 MACOK Mo/ ceTeit

16 CeTeBoe a/MUHUCTPUPOBAaHKE https://m.edsoo0.rt/WIQQKTKUQ
Buppl 1essTenbHOCTH B CETH
NuTtepuer. CepBuce! VIHTepHeTa.

17 P p p https://m.edsoo.ru/G3N7WU91L
['ocymapcTBeHHBIe 3/1eKTPOHHBIE
CEepBUCHI U YCIIYTU

18 WudopmaiirioHHast 6e30macHOCThb https:/m.edsoo.rt/UKK8RFKUA

19 BpenoHocHble TIporpaMmmHoe https://m.edsoo.ru/Z196J96WA




obecrieueHrie U MeTO/[bI OOPBLOBI
C HUM

20

[TpakTueckas paboTa 1o Teme
"AHTUBUPYCHBIE NPOrpamMmmsbl"

https://m.edsoo.ru/2MUORPFZW

21

Opranusarus JUYHOr0 apXyBa
uHpopmaLuu. Pe3epBHoe
KomvpoBaHue. [TaponbHas
3allMTa apxuBa

https://m.eds00.ru/3762V5S53

22

[TudpoBaHUe AaHHBIX

https://m.edsoo.ru/SHBM 1MNPS

23

Anroputm mmdpoBanus RSA.
Creranorpadus

https:/m.edsoo.ru/NONXTMTGC

24

[TpakTryeckast pabota 1o Teme
"[llndbpoBaHue AaHHBIX"

https://m.edsoo.ru/WOSDBEAHK

25

Wudopmariys, faHHbIE U 3HAHUS.
WHubopMarioHHbIe POoLiecchl B
TIpUpoZie, TeXHUKe U 00I1IecTBe

https://m.edsoo.rt/KKHOVPY8T

26

HernpepsIBHBIE U JUCKPETHBIE
BEJINUMHBI ¥ CUTHAJIBL.
Heo06xoauMoCTh AMCKpeTH3aIun
uH(popMaryy, peHa3HaueHHOU
JJ1s1 XpaHeHwsl, Tiepeiauu U
06paboTku B u(poBbIX
cucremax

https://m.edsoo.ru/ITUXPVOKAR

27

JIBonyHOE KOLVpOBaHUe.
PaBHOMepHbIe 1 HepaBHOMEpHbIe
Ko/ibl. [lekoaupoBaHyie
COO0OII[eHMH, 3alMCaHHBIX C
TIOMOIIIbI0 HepaBHOMEPHBIX
KO/IOB

https://m.edsoo.ru/2RN2VP5UY

28

Ycnosue ®ano. ITocTpoenue

https://m.edsoo.ru/RSNZPODAM




OJJHO3HAYHO /IeKOIUPYeMbIX
KO/IOB C MOMOILIbIO0 ZiepeBa. ['pad
An. A. MapkoBa

EqvHunbl nsmepeHus
KOoJIMyecTBa MHGOpMaIiuu.

29 . https://m.edsoo.ru/XT1VEDUDE
AsndaBUTHBIN MOAXO[ K OLIeHKe
KOJIM4yecTBa MHGOpMaluu

30 CucrteMbl CUUC/ICHUS https://m.edsoo.ru/8VE5V1SFV
ITepeBon uncen U3 oTHOU

31 PEBOA A https://m.edsoo.ru/Y ZOH2 ALXL,
CUCTEMbI CUHC/IEHUS B IPYTYIO
[IBonuHasi, BOCbMepUYHasi U

32 LIeCTHA/ILlaTepUYHasi CUCTEMBI https://m.edsoo.ru/FO2E2DBV6
CUMCJIeHHSs], CBSI3b MeXXy HUMU
[IBonuHasi, BOCbMepUYHasi U

33 LIeCTHa Ll aTepUYHasi CUCTEMBI https://m.edsoo0.rui/IGDVA9SGD
CUMCJIeHHSs], CBSI3b MeXXy HUMU
[IBonuHasi, BOCbMepUUHasi U

34 LIeCTHaLlaTepUYHasi CUCTEMbI https://m.edsoo.ru/LX92H6UIO
CUMCJIEHUS], CBSI3b MeXXy HUMU
ApudmeTrueckue omneparyuu B

35 MO3ULIMOHHBIX CUCTeMax https://m.edsoo.ru/MH6ZNN4XX
CUMCJIeHUS
TpouuHast ypaBHOBeIlIeHHas

36 P yP https://m.edsoo.ru/BJ17Z3E4YS
CUCTeMa CUMC/IeHUS

BOUYHO-IeCATUYHAS CUCTeMaA

37 A A https://m.edsoo.rut/W6YFFD1CM
CUMCJIeHUS

38 KoaupoBanue TeKCTOB https://m.edso0.ru/85PJ7KP5T
PacTpoBoe KogupoBaHue

39 p AP https://m.edsoo0.ru/ZJ1X9S61P

1300pakeHUI




40

[TpakTueckast paboTa 1o Teme
"IuckpeTr3aLys rpaduueckoit
vHdopmarmu"

https://m.edsoo.ru/NZE9X44S1

41

IIseToBbIe MOzieid. BekTOpHOE
KogupoBaHue. @opmaThl (aiiios.
TpéxmepHas rpaduka.
dpakranbHas rpadurka

https://m.edsoo.ru/9Z2TZBZ14]

42

KoaupoBanue 3Byka. OrjeHKa
MH(POPMaLIMOHHOTO 06BEMa
3BYKOBBIX JJaHHBIX TIPY 3a/IlaHHBIX
YyacToTe AUCKpeTH3aLiu U
pa3psiITHOCTUA KOAUPOBAHUS

https://m.edsoo.ru/CG4SSYIAG

43

[TpakTueckast paboTa 1o Teme
" IucKpeTr3aLus 3ByKOBOU
vHdopmaru"

https://m.edsoo.ru/RSQ2WIEUJ

44

OcHOBBI anreOpbl JIOTUKA

https://m.edsoo.ri/KB7YAOUZR

45

Jlornueckue onepariu. TaOuIbl
HWCTUHHOCTHU

https://m.edsoo.ru/5Y X5UNS75

46

Jlornueckue BbIpakeHUs.
Jlornueckue TOXKJeCTBa.
[loka3aTe/bCTBO JIOTUUECKUX
TOKZeCTB C ITOMOIIIbIO TabJTHI]
HWCTUHHOCTU

https://m.edsoo.ru/DI1.66JCD8M

47

[MpakTryeckast pabora 1o Teme
«ITocTpoeHue U aHA/M3 Tab/HL]
VCTUHHOCTH B TabJIMYHOM
nporieccope»

https://m.edsoo.ru/5519KL.UHS8

48

Jlornueckue orepanuu u
oreparyy HaJ, MHOXKeCTBaMH

https://m.edsoo.ru/UAZ4JF466

49

Jlornueckue orepanuu u

https://m.edsoo.rw/EQ1D7V7DT




oriepaljii HaJ, MHO>XeCTBaMH

3aKOHBI a/ireOphI JIOTHKH.
OKBUBa/JIeHTHBIE

50 https://m.edsoo.ru/F2ADGUMRA
nipeoOpa30BaHUs JIOTUUECKUX
BbIP@KEHU
Jlornyeckue ypaBHe
51 PUHECKNE YDABHEHMA 1 https://m.edso0.rw/4ALLNS3VNG
CUCTEeMbI YpaBHEHUM
Jlornueckue QyHKLUU.
3aBUCUMOCTb KOJIMYecTBa
52 BOBMO)KIEHX JIOTHHeCIIX https://m.eds00.ru/491YOOXBS
GYHKIMM OT KOJTMYecTBa
apryMmeHTOB. [To/iHbIe CUCTEMBbI
JIorMuecKux (QyHKLUN
KaHnonuueckue popmbi
JIOTUYECKUX BbIPayKeHUM.
CoBepiiieHHbIe AU3bIOHKTHUBHBIE
53 1 KOHBHOHKTHBHBIE HOpMaJjlbHbIe https://m.edsoo.ru/FU5ISBD59
(hopMBI, aITOPUTMBbI UX
TIOCTPOEHUS T10 Tabuiie
WCTUHHOCTH
TMUecKd MEHTBI B COCTaB
54 Jlorneckue sreme cocrae https://m.edsoo.rt/FIWVIVRIM
KOMITbIOTepa
Tpurrep. Cymmarop.
55 purrep. Cy avop https://m.edsoo.rt/REYE1IA1J
MHoropa3psiiHbIii CyMMaTop
[TocTpoeHue cxeM Ha
TMUeCcKUX 3/ieMeHTax. 3aruch
56 JIOTHHEC 27IEMEHTaX. 3arnc https://m.edsoo.ru/BC2CBFQZU
JIOTUYECKOTO BhIpayKeHUs 110
JIOTUYECKOU CXeme
MuKpocxeMbl U TEXHOJIOTHS UX
57 poexe EXHOTIO https://m.eds00.r/G6GAVB3DO

TIPOM3BO/ICTBA




58

IIpencraBiieHye Lie/bIX ynces B
NaMsTh KOMIbOTEpa.
OrpaHnyeHHOCTB [jMana3oHa
yuces1 Ipy OrpaHUYeHU
KOJIMUeCTBa pa3psifioB.
[TepernosiHeHYe pa3psiTHON CETKU

https://m.edsoo.ru/IXLRU8ZU4

59

be33HakoBbIe U 3HAKOBbIE
JaHHble. 3HAKOBbIM OUT.
JIBOMYHBIN [JOMOJHATETbHBIN
KOZ, OTpHULIaTe/IbHBIX UMCesl

https://m.edsoo.ru/OFZEI3VFR

60

[To6uTOBBIE JTOTUUECKHE
orneparmu. Jlornueckuy,
apubMeTHUECKUN U
LUK/TAYeCKUIA CABUTH

https://m.edsoo.ru/YFPSYSUSW

61

[[IndpoBaHMe C MOMOIIBLIO
moOHUTOBOM Omeparfuu
«uckmovaroiee UJIN»

https://m.edsoo.rt/HGUFCRDKS

62

IIpencraBneHvie u XxpaHeHUe B
MaMsiTU KOMIbIOTEPa
BellleCTBeHHbIX yuces

https://m.edsoo.ru/80KOOKDI1F

63

BrironHeHue oreparuii ¢
BeIl[eCTBeHHbIMU YHC/IaMH,
HaKOTUIeHWe OMIMOOK TpU
BBIUNC/IEHUSIX

https://m.edsoo.ru/531773CKU

64

[TpakTueckas paboTa 1o Teme
«3yyeHue rnopaspsiHoro
MAaIIMHHOTI'O TIpe/CTaB/IeHNUs
L|e/IbIX U BelljeCTBeHHBIX YuCe/I»

https://m.edsoo.ru/FM003T4J8

65

AHanus aJroputMoB

https://m.edsoo.ru/IBL.T792MB

66

OTaribl pelleHys 3aay Ha
KOMIIbIOTEpE.

https://m.edsoo.ru/ROT5RZCM9




MHcTpymeHTa/IbHbIe CpefiCTBa:
TPaHCJIATOP, OT/IauHK,
NPO(GUIUPOBIIUK

Cpeza nporpaMMUpOBaHUs.
Komnunsuys v uHTepripetanys

67 rnporpamMmm. BuprtyasnbHbie https://m.edso00.ru/Q2UVQIJY7
MaIlMHbI. VIHTerprpoBaHHast
cpefia pa3paboTKu

68 MeTtoapb! OT/IaAKUA TTPOTPaMM https://m.edsoo.rt/MN3HU4FKQ

69 Ture! MEPEMEHHDIX B A3BIKE https://rn.edsoo.ru/TJ965G8F9
TIPOrPaMMHPOBAHUS

70 OG6paboTKa 1]e/IbIX Ynces https://m.edso00.ru/D84SSWQGF

71 ObpaboTKa BewecTBeHHbIX https://m.edsoo.ru/DWAC3VBT3
yucesn

72 C.lyHarHbIe H NCeBAOCITy alHble https://m.eds00.r/PXWZX2CC6
yucia

73 Betsienus. CiioxHble yC/10BUS https://m.edsoo0.rt/CTTPTWB96

74 [IuKBI C yCioBUemM https://m.edsoo.rw/TY0QT5Y8QW
LIMK/IbI TIO TTepeMeHHOM.

75 B3auMo3ameHs1eMOCThb https://m.edsoo.ru/E4B3FET37
Pa3IUUHBIX BUZOB LIUK/IOB

76 O6pa60TKa HaTypa/IbHBIX HUCET https://rn.edsoo.ru/CUH84DHHO
C UCTI0/Ib30BAaHUEM I[UKJIOB
HaxoxieHre BCceX MpOCThIX
yuces B 3aZlaHHOM JiMaria3oHe

77 [TpakTueckast paboTa 1o Teme 0.5 https://m.edsoo.rt/KQAFQ6HKQ
«PelieHue 3a/jau MeTOZIOM
niepebopa»

78 WNuBapuaHT LUK/Ia https://m.edsoo.ru/VIJHSVDIC




79 L OKyMeHTHpOBaHue NporpaMmm https://m.edsoo.ru/AFZL.CO81N
80 Obpaborxa AaHHb{,X’ https://m.edso0.ru/9M32A105T
XpaHALUXCs B (paiiax
81 Pa3buenue 3a7auu Ha MMOA3aAaun https://m.edso0.ru/00EOI8V7F
Wcrnonb3oBaHue CTaHJapTHOM
O6ub/IMOTeKH s3bIKa
82 HPOrPAMMHPOBATHH. https://m.edsoo.ru/51R9TAMIK
[MoakmoueHre 6UOIMOTEK
TMO/ITIPOrPaMM CTOPOHHHUX
MIPOU3BOJUTEIIEN
Ilo
83 ANPOTPAMMBI (IPOL{EAYpbI H https://m.edsoo.ru/QDEFZXIZNA
dyHKIMN)
1
84 OATIPOrPaMMBI (TPOLE/YpEI H https://m.edsoo.ru/N1KULASWE
dyHKIMN)
1
85 " PaKTH\eCKas paboTa o T?.Me https://m.edsoo.ru/SWDX3791J
Pa3paboTka mogmnporpaMm
Pekypcus. PekypcuBHble
00bekTHI ((hpakKTasisl).
P
86 CKYPCHBHbIE NPOLEAYDE! ¢ https://m.edso0.r/GKZY59X7B
¢dbyHkuyu. Vcrosb30BaHMe CTeKa
JJIsT OpraHu3al[ii PeKyPCUBHBIX
BBI30BOB
I1
87 " paxTHuecKas pabota no reme " https://m.edsoo.ru/YSAVNBIQV
PeKkypcuBHbIe TIOATIPOTPaMMbI
M =
88 OAY/IBHBIH TPHHLT https://m.edsoo.ru/MAT4D3MB6
TIOCTPOEHHsI TIPOrpaMm
89 Yuic/ieHHbIe METO/bI https://m.edsoo.ru/ZAK95AAS5D
[MpakTryeckast pabora 1o Teme
90 «YuceHHOe pellieHKe https://m.edsoo.rt/URWB7XSMQ

yPaBHEHUI»




91

Wcnonb3oBaHue aucKpeTUsaLuu
B BBIUMC/IUTE/TbHBIX 3ajauax

https://m.edsoo.ru/7QP541UWR

92

[TpakTueckas paboTa 1o Teme
«IIpubMMKEHHOE BHIUMCIEHHE
JJIMH KPUBBIX U TIIOLIAZIeH

¢buryp»

https://m.edsoo.ru/8H4ENJ7PH

93

[TpakTHueckast paboTa 1o Teme
«[Torck MakcuMyMa (MUHHUMYMa)

byHKIIN»

https://m.edsoo.rui/7CM1E00SM

94

OO0paboTKa CUMBOJIbHBIX
JAHHBIX. AJITOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTPOK: MO/CUET
KOJIMYeCTBa MOsIB/IeHUI CUMBOJIa
B CTPOKE

https://m.edsoo.ru/ZK756B10R

95

Anroputmbl 06paboTKH
CUMBOJIBHBIX CTPOK: pa3breHve
CTPOKHM Ha CJIOBa I10 TIPOOeTbHBIM
CHMBOJIaM

https://m.edsoo.ru/W2Z3JDCC5

96

Anroput™MbI 00paboTKM
CUMBOJIbHBIX CTPOK: TTIOMCK
TMO/ICTPOKU BHYTPH JAHHOMN
CTPOKH; 3aMeHa Hal/JeHHOM
MO/ICTPOKH Ha APYTYIO CTPOKY

https://m.edsoo.ru/GOIMIAFFC

97

[TpakTueckast paboTa 1o Teme
"ObpaboTKa CTPOK C
WCTI0JTb30BaHueM (YHKIIUM
CTaH/]JaPTHOM OUOIMOTEKH SI3bIKa
MporpaMMHUpOBaHus”

https://m.edsoo.ru/KX48SQDQP

98

['eHepaijyis C/10B B 3a/1aHHOM
andasure

https://m.edsoo.ru/9TUPAGXNE




99

MaccuBbl 1 TIOC/Ie10BAaTETLHOCTH
ynces. [Ipakruyeckasi pabora 1o
TeMe "3arojiHeHWe maccyBa"

0.5

https://m.edsoo.ru/4ITBNNC5B

100

OG600I11IEHHBIE XapaKTePUCTUKU
MaccuBa

https://m.edsoo.ru/0YZ6SSYYM

101

JIMHeNHbBIN MOUCK 3aJJaHHOTO
3HaueHUsi B MacCUBe.
[TpakTHueckast paboTa 1o Teme
"JIMHeNHBIN MOUCK 3aJJaHHOTO
3HauyeHus1 B maccuse"

0.5

https://m.edsoo.ri/LABG8NIAV

102

[MpakTryeckast pabora 1o Teme
"TTorCK MUHUMaAJIbHOT'O
(MakCHMMasibHOT0) 371eMeHTa B
YKMC/I0BOM MaccuBe"

https://m.edsoo.ru/3MZUG6WRV

103

CopTrpoBKa 0JHOMEPHOr'0
Maccusa. [IpocTteie MeTO/BI
COpPTUPOBKU. [TpakTHueckas
pabota 1o Teme "TIpocThbie
MeTO/bl COPTUPOBKU MaccuBa"

0.5

https://m.edsoo.ru/
W53WDCPM

104

CopturpoBka ciusiHueM. boicTpast
COPTHUPOBKA MacCHBa (al1roputm
QuickSort). ITpakTuueckas
pabota 1o Teme "BricTpast
COpPTUPOBKA MaccuBa"

0.5

https://m.edsoo.ru/NAWM6NBOD

105

JIBOMUHBIN [TOUCK B
OTCOPTUPOBAHHOM MacCCHUBE.
[TpakTHueckast paboTa 1o Teme
" [IBOMYHBIN TTOUCK"

0.5

https://m.edsoo.ru/914RE1Z6C

106

[IBymMepHbIe MacCUBBI (MaTpPHULIbI)

https://m.edsoo.ru/7TJ931086

107

Anroput™Mbl 00pabOTKM MaTpHI]

https://m.edsoo.ri/XPVCIL.UAQU




108

Perienue 3d4/1da4 dHa/IM3a JdHHBIX

https://m.edsoo.ru/PNWIG1YJF

Cpe,I[CTBa TeKCTOBOI'O

109 https://m.edsoo.r0/EZ67WEGZT
nporieccopa

110 KowmrmbroTepHasi BEpCTKa TeKCTa https://m.edsoo.ru/OX4NRRMOR
[TpakTHueckast paboTa 1o Teme

111 "BépcTKa JOKYMEHTOB C 1 https://m.edsoo.ru/2911P5IF7
MaTemMaThuueckKnuMu popmynamu"”

112 WHCTpyMeHThI pelieH3UpOBaHUs https://m.edsoo.rt/HVZOMBBZ1
[TpakTHueckast paboTa 1o Teme

113 "MHorocTpaHuuHble 1 https://m.edsoo.ru/SKSWK3USV
JOKYMEHTBI"
O6nauHble CepBUCHI.
KonnektrBHas paboTa c

114 JoKyMeHTaMu. [IpakTrueckas 0.5 https://m.edsoo.ru/PSEMOKSFA
pabora o Teme "KosnekTrBHast
pabora c JoKymMeHTaMu'"

115 | fAHAMS3 AARHGIX. Bombiitie https:/m.eds00.r/SISHO04DY
JlAHHbIE

116 MaimHHOe 06yueHue https://m.edsoo0.ru/4QQ6LLFIZ
A

117 HAI3 AAHHBIX € TTOMOTIBIO https://m.edsoo.ru/MPMJ7NWH4
3/IEKTPOHHBIX TabJIHI]
[MpakTryeckast pabora 1o Teme

118 "AHanu3 JaHHBIX C [IOMOLLbIO 1 https://m.edsoo.ru/07PRYQ2YV
3JIEKTPOHHBIX TabwI"

119 [TocTpoenue rpaduKoB PyHKIMA. 0.5 https://m.edsoo.rt/BEGWQZJL3

[TpakTueckast paboTa 1o Teme
"HaryissiHOe npesicTaBieHve
pe3y/IbTaTOB CTaTUCTHUECKOU
00pabOTKH IaHHBIX B BU/IE
JMarpaMM CpefiCTBaMH




peZaKTopa 37eKTPOHHBIX
Tabmmy"

JIvauu tpenpa. Ilpaktrueckas

120 pabota 1o Teme "Tlopbop MMHUM 1 0.5 https://m.edsoo.ru/LP48TOLWO

TpeH/ia, TIPOrHO3upoBaHue”

[Toxbop mapamertpa.

[TpakTHueckast paboTa 1o Teme
121 "UucneHHoe pelieHue 1 0.5 https://m.edsoo.ru/HNS13RRJQ

ypaBHeHHUH C MOMOIIIbI0 1o60pa

rapametpa"

OnTruMHr3aLMst Kak MOUCK

HaWIyYllero peleHus B
122 SARAHHBIX yCIOBUAX. 1 0.5 https://m.edsoo.ru/STQFNZ7BE

[TpakTryeckast pabota 1o Teme

"PelieHue 3aa4 ONITUMM3ALIUH C

TIOMOIIBIO 3/IEKTPOHHBIX Tab/HI]"
123 PesepBHoe Bpems 1 https://m.edsoo.ru/4L.3CE4K27
124 Pe3epBHOe Bpemst 1 https://m.edsoo.ru/7ZENSDK75]
125 Pe3epBHOe Bpems 1 https://m.edsoo.ru/30HWTOEQ9
126 PesepBHoe Bpems 1 https://m.edsoo.ru/JKSPQ6H60
127 PesepBHoOe Bpems 1 https://m.edsoo.ru/1F185Q365
128 Pe3epBHOe Bpems 1 https://m.eds00.ru/33J80NXY3
129 Pe3epBHOe BpeMmst 1 https://m.edsoo0.ru/UU84SGBDO
130 Pe3sepBHOe Bpems 1 https://m.edsoo.ru/TICLQHRIV
131 Pe3epBHOe Bpems 1 https://m.edsoo0.ru/ZGNDV8DFG
132 PesepBHoe Bpems 1 https://m.edsoo.ru/ZYSEPBTLO
133 PesepBHoe Bpems 1 https://m.edsoo.rt/NANWGLRO4
134 Pe3epBHOe Bpems 1 https://m.edsoo.ru/OMIJJR6LN




135 Pe3epBHOe Bpems 1 https://m.edsoo.ru/HGJQHAUML
136 PesepBHoe Bpems 1 https://m.edsoo.ru/4IRJTM1B1
OBIIEE KOJIMYECTBO YACOB I10 136 215

I[TPOI'PAMME




11 KITACC

Ko/inuecTBo yacos Jara
Ne Tema VDOKa K I 3VIeHM JJIeKTpOHHBIe H(pPOBbIe
n/n yp Bcero OHTPO/ILHEIE PaKTHIeCKHe y oOpa3oBaTe/bHbIE PecypChl
paboTbI paboThI A
KonnuectBo uHpopmariyu 1 https://m.edsoo.rut/CPW6RXXA47Z
AIropuTMBI CKaTUA JaHHbIX 1 https://m.edsoo.ru/1PANRPUFP
Anroputm Xaddmana 1 https://m.edsoo.ru/JPTRLQDIF
[TpakTHueckast paboTa 1o Teme
4 "C)kaTve JJaHHbIX C TIOMOLIbIO 1 1 https://m.edsoo.1ru/87TAFKQO0D
anroputMa Xaggmana"
5 Asnroputm LZW 1 https://m.edsoo.ru/8X5390JF6
ANTOpUTMBI CXKaTHsl JaHHBIX C
notepsiMu. [IpakTryeckasi pabora
6 1o Teme "CkaTue NAHHBIX C 1 0.5 https://m.edso00.ru/580KGLJGP
notepsimu (anroput™mel JPEG,
MP3)"
CKopocCTb nepejauu JaHHbIX 1 https://m.edsoo.ru/N60OLKL2PN
8 [TomexoycTOWUMBBIE KOJIbI 1 https://m.edsoo.ru/HA352TYKO
[TpakTueckast paboTta 1Mo Teme
9 P 'P ! 1 1 https:/m.eds00.ru/4ADOSUSSIS
[TomexoycToiUYMBBIE KOJbI
CuctemMbl. KOMMOHEHTEI
CHCTEeMBI U UX B3aUMO/IeliCTBUe.
Cucre 1 3¢ (exT.
10 MCTeMHbIH SbexT 1 https:/m.edsoo.ru/7ELOJJWAY
Ynpag/yeHue Kak
rH(OpMal[MOHHBIN Mpo1iecc.
OO6paTHas CBsI3b
11 Mopenu 1 MojieIupoBaHye 1 https://m.edsoo.ru/3LOSU7KCU
12 'padni 1 https://m.edsoo.ru/SMP12YTI4




Peruienue 3azau ¢ noMmorpro

13 https://m.eds00.ru/5087GM4M6
rpacdoB

14 LepeBbst https://m.edsoo.ru/DJXWQFCMV

15 OCHOBBI TeOpuY Urp https://m.edsoo.rt/RLPOBGP1A
[TpakTryeckast pabora 1o Teme

16 "ITonCK BBIUTPBIIIHOM CTpaTeruu https://m.edsoo.ru/91L2S0AQS
B Wr'pe C MOJHOW H(opMaLyen"”
C

17 PEACTBA MCKYCCTBERHOTO https:/m.eds00.ru/7PWFW1T16
VHTe//IeKTa
[TpakTryeckast pabora 1o Teme

18 "CpezcTBa UCKYCCTBEHHOTO https://m.edsoo.ru/HSOPHSFHE
VIHTeJlJIeKTa"
dopMasnr3aiiys NOHITUS
anroputma. MaiviHa TeropuHra

19 KaK YHUBepCaabHas MOJe/lb https://m.edsoo.ru/TS2J4GN9S
BburcieHnd. Tesnc Yépua—
TeropuHra
[TpakTryeckast pabota 1Mo Teme
"CocTaBrieHre TIPOCTOM

20 TABJICHHE MIPOCTOM https:/m.eds00.ru/506FMKTSV
TIpOrpaMMBbl /1Sl MalluHbI
Trropunra"

21 MarmvHa ITocra https://m.edsoo.ru/KD8P880BO
Hopma e aaro

22 PMA/IbHEIE A/ITOPHPMEI https:/m.eds00.r/EA2DPCBAY
Mapkosa
AnroputrMudecKu
Hepa3spelrMble 3alaud. 3ajiaua

23 ocraHoBa. HeBO3MOXHOCTh https://m.edsoo.rt/EMWUEDNR9

aBTOMAaTHUEeCKOH OT/Ia[K1
Tporpamm

24

C/05KHOCTb BBIUMC/IEHUH

https://m.edsoo.ru/DI2DPE0X0




25

ITouck npocThIX unces B
3a/laHHOM JjpanasoHe C
TIOMOLLIBIO /IFOPUTMa «pPeLleTo
OpaTocdeHa»

https://m.edsoo.ru/H3J1UQKC8

26

[TpakTHueckast paboTa 1o Teme
"TTouCK TIpOCTBIX UKrCesn B
3a/laHHOM /iaria3oHe"

https://m.edsoo.ru/8N9A7JJTV

27

MHoropa3spsiHble Liesble YhCia,
3a/jauy JJIMHHOU apu(pMeTHKH

https://m.edsoo.ru/8FL.DAOPS3

28

[TpakTHueckast paboTa 1o Teme
"Peanu3aiiusi BLIYMC/IEHUN C
MHOI'OpaspsifHbIMU YKUC/IaMy"

https://m.edsoo.ru/JGIPZP98C

29

CrnoBapu (accolaTrBHbIe
MacCCHUBBI, 0TOOpakeHus1). X3III-
tabmuiel. TToctpoeHue
asihaBUTHO-YaCTOTHOTO C/IOBApsi
JJ1s1 3a[JaHHOTO TEKCTa

https://m.edsoo.ru/TO6DTYWVT

30

[TpakTryeckast paboTa 1o Teme
"[TocTpoeHue andaBUTHO-
YaCTOTHOTO CI0Bapst AJist
3a/laHHOI0 TeKcTa"

https://m.edsoo.ru/WYRSXTHVB

31

AHasnu3 TekCTa Ha eCTeCTBEHHOM
si3bIKe. BrigjesieHue
1oc/ieloBaTeTIbHOCTe! 1Mo
1m1a6sioHy. PerysnsipHbie
BbIpa)KeHUs1. YaCTOTHBIM aHaIu3

https://m.edsoo.ri/YJVBQBEEG

32

[TpakTueckas paboTa 1o Teme
"AHaimu3 TeKCTa Ha
eCTeCTBeHHOM $SI3LIKe"

https://m.edsoo.ru/SAFNKXPAL




Crexky. AHanu3 NpaBUIbHOCTH

33 https://m.edsoo.ri/UZ06WG18Q
CKOOOUYHOTO BbIDAYKEHUSI
Beruncnienue apudmetrueckoro
34 BbIpakeHHsl, 3aliCaHHOIO B https://m.edsoo.ru/4APHZ53JB
rocThuKCcHOM (popme
[TpakTryeckast pabota 1o Teme
35 BLruncieriie apHpMeTiieckoro https:/m.eds00.r/BOY 6RWSEC
BbIP&)KEHUS], 3alIMCAHHOTO B
nocTduKcHou popme"
Ouepeau. Vcrionb3oBaHue
36 ouepey J/11 BDEMEHHOT O https://m.edsoo.rt/RFBVQ14T0
XpaHeHUs JaHHBIX
IT
37 " PaKTUHECKas1 paboTa 1o IEMe https://m.edsoo.ru/270RH6HKM
Vicnonb3oBaHue ouepeu
HepeBbsi. Peanu3auus gepesa
TIOMOIL[bIO CCBUIOUHBIX CTPYKTYP.
BOWYHbIe (OMHApHBI BbSI.
38 Ao ¢ (Gunapuie) aepe https://m.edsoo.rt/WXTKRVSPL
[TocTpoenvie fepesa /i
3a/laHHOTO aprU(MeTUUeCKOro
BbIP@KEHUSI
[TpakTHueckast paboTa 1o Teme
39 Mcrionb3oBarite Aepesbes A https://m.edsoo.ru/4B7IBOLGP
BBIUKC/IeHUs aprudMeTHUeCKUX
BbIp&)KeHUN"
PeKypcHBHBIE a/IrOPUTMBbI
.1
40 06X0Aa Aepesa CHTOJIb30BAMHE https://m.edsoo.ru/I1.45K77G4
CTeKa U ouepeu Jyist 00xoa
JepeBa
41 PekypcurBHbIe arOpUTMBI https://m.edsoo.ru/M8PBJ581K

o6xo/ia frepeBa. Vcronb3oBaHue
CTeKa M ouepesit Jist 06xo/1a




JepeBa

42

AnroputMmsbl Ha rpadax.
[TocTpoeHrie MUHUMAaNIBHOTO
OCTOBHOTO JlepeBa B3BeIlIeHHOI0
CBSI3HOI'O HEOPUEHTHUPOBAHHOTO

rpada

https://m.edsoo.ru/2ZKXSN8YL,

43

O6xop rpada B ryouny. O6xon
rpada B IIUPUHY

https://m.edsoo.ru/PDOGDKZX5

44

Ko/mMuecTBO pa3/MuHbIX MyTel
ME>K/1y BepPLIMHAMM
OPUEHTHPOBAHHOTO
alMK/INUecKoro rpada

https://m.edsoo.ru/OK5XBLF1B

45

Anroput™m [1eHKCTpHI.

https://m.edsoo.ru/CRN45WQO59

46

[TpakTryeckast pabora 1o Teme
"BbIurciieHue JJIMHbI
KpaTyaullero myTu Mexxay
BepLIMHaMU rpada (asropurm
HevikcTpsr)”

https://m.edsoo.ru/OPUC4APCM

47

AnroputMm ®noiia—Yopiiania

https://m.eds00.ru/4T2Y64Y1Y

48

3azauy, pelaeMble C IOMOLLBIO
JMHAMUUeCKOT 0
NIpOrpaMMHPOBaHUSL:
BbIUMC/IEHNEe PeKYPCHUBHBIX

byHKLMI

https://m.edsoo.ru/OB03M36FA

49

[TpakTueckast paboTa 1o Teme
"BrrunciieHre peKypCUBHBIX
GYHKIMI C TOMOIIbIO
JUHAMUUeCKOI 0
IporpaMMupoBaHus"

https://m.edsoo.1u/139CZ91D1

50

3&,&&1‘-11/1, peniaemMbie C ITIOMOIIBIO

https://m.edsoo.ru/N6B4V?28X5




JMHAMUUeCKOT 0
NIPOrpaMMKPOBaHUS: MO/ICYET
KOJINYeCTBa BapUaHTOB

[TpakTryeckast pabota 1Mo Teme
"TToncyéT KOMMuyeCcTBa BapUaHTOB

51 https://m.edso0.ru/TO288GY9B
C TOMOIIIbI0 JMHAMUYeCKOTO
MporpaMMHUpOBaHus"
3afauu, pelaeMbie C MOMOLLBIO

52 AMAAMITEECKOTO https://m.edsoo0.ri/VMITOV 21U
NIPOrPaMMUPOBAHUS: 3a/1auM
OTNITUMM3ALIUN
[ToHsiTHE O MapagurMax

53 nporpamMMupoBanus. O630p https://m.edsoo.ru/E8L36V11V
SI3BIKOB ITPOTPaMMHPOBAHUS
[ToHsiTe 06 0O0BEKTHO-

54 OPUEHTHUPOBaHHOM https://m.edsoo.rw/XQP3TUBLF
TIPOTPaMMHPOBaHUH

55 OOmexThl M K71acch. CBOHCTBA 1 https://m.edso0.0u/6JQIC1GXS
MeTO/IbI 00bEKTOB

56 OBbeKTHO-0pHEHTHpOBAHHbII https:/m.edsoo.r/LXRDV5535
aHa/m3
[TpakTryeckast pabota 1o Teme

57 "Hcrnosib30BaHre rOTOBBIX https://m.edsoo0.ru/9UOX7ZSAH
KJ1aCCOB B TMporpamme”
Pa3paboTka mporpaMm Ha OCHOBe

58 00BEKTHO-OPUEHTHPOBAHHOTO https://m.edsoo.ru/1PCNI90X2
rnojxo/a

59 [TpakTryeckast pabora https://m.edso0.rt/OSXBALUVU

"Pa3paboTka rpocToii
TPOrpaMMbl C UCTI0J/Ib30BAHUEM




KJ1accoB"

Nukancysniauys. [Ipaktuueckas
pabota 1o Teme "Pa3paboTka

60 0.5 https://m.edsoo.rt/ XWFD3SRL6
KJlacca, UCI0JIb3YIOLero
VHKarCy/siLur"

61 HacnenoBanue. [Tonmumopduzm https://m.edsoo.ru/3IPHY7VDC
IMpakTuyeckas pabora 1o Teme

62 N P P " 1 https://m.edsoo.ru/TDEZGXFE92

Pa3paboTkKa nepapxuu Kj1acCoB

Cpe/bl OBICTPOM pa3pabOTKH

63 rporpamm. ITpoekTripoBaHue https://m.edsoo.ru/IL6XE9IBF
vHTepdetica 1osb30BaTesst

64 [poexTuposarHe urTeperica https:/m.edsoo.rw/18FFURCHI
[10/1b30BaTesIs
W cronp30BaHre rOTOBBIX

65 yIIpaB/isieMbIX 3/IeMeHTOB /11 https://m.edsoo.ru/844Q17ZXE4
NocTpoeHusi uHTepdetica
[TpakTHueckast paboTa 1o Teme

66 "Pa3paboTKa rporpaMmslI C 1 https://m.edsoo.ru/M7J3MMDEI
rpaduueckuM uHTepdericom"”

67 Msyuerite BTOOro A3bika https://m.edsoo0.ri/LO9PRNA7S
TIPOrPaMMHPOBAHUS

68 Vzyuerue BTOPOro A3bIka htps://m.edsoo.r/NKNMXM4HU
TIPOrPaMMHPOBAHUS
OTarbl KOMITbIOTEPHO-

69 MaTeMaTUueCcKOIo https://m.edsoo.ru/Q5J50KWIN
MO/Ie TUPOBaHUS

70 JuckpeTtusanus npu https://m.edsoo.ri/ZXKKJIQ1UO

MareMaTh4yeCcKoM
MO/Ie/IMpOBaHUY HellpepbIBHbIX
riporieccos. MozenvpoBaHue




ABYDOKEeHUs

71

[TpakTueckast paboTa 1o Teme
"MogenvpoBaHue ABUXeHHS"

https://m.edsoo.ru/YCIL.ZAUHHA

72

MogenmupoBaHue OMOIOTHYECKUX
cucrem. [TpakTrueckasi paboTa
1o teMe "MogenupoBaHue
O10/IOrNYeCKUX cucTem"

0.5

https://m.edsoo.ru/925RWH1WH

73

MaTtemaTHueckKrie MO/ieJii B
9KOHOMUKe. BbrumciurenbHble
9KCIIepUMEHTHI C MOZe/IsIMU

https://m.edsoo.ru/HYZZHAOQZI

74

BeposiTHOCTHBIE MOZEH.
[TpakTHueckast paboTa 1o Teme
"MIMUTaLIMOHHOE MOJe/IUPOBaHue
C oMol Metoga MoHTe-
Kapno"

0.5

https://m.edsoo.ru/RSDL.77ZK2?2

75

KomrneroTepHoe MoziemMpoBaHue
CUCTeM yTIpaB/IeHUsI

https://m.edsoo.ru/D52P3UQNN

76

O6paboTKa pe3y/bTaToB
9KCIIepUMeHTa

https://m.edsoo.ru/V5BW4WV43

77

TabmuHble (pessIMOHHbIE) Oa3bl
JlaHHBIX

https://m.edsoo.1w/I5QMIQ8G4

78

[Touck, copTvpoBKa 1
¢ubTpaLus JaHHbIX. 3aMpOCh
Ha BBIOOPKY /IaHHBIX. 3arPOChI C
rnapaMetpaMiu. Boruncrsiembie
T0JIs1 B 3arpocax

https://m.edsoo.rw/GTZBVTII7

79

[TpakTHueckast paboTa 1o Teme
"Pabora c roToBoii 6a3oii
JaHHbIX "

https://m.eds0o0.ru/X7YS6VTTG

80

MHoroTtabiiuHble 06a3bl JaHHBIX.

https://m.edsoo.rt/ XPHQBTDMS8




Turel cBsi3eil MeXxAy TabMLaMU.

Bremnuit kmou. LlenoctHocTh
0a3bl JaHHBIX

[TpakTryeckast pabota 1Mo Teme

81 "Pa3paboTka MHOTOTab/TMUHOM https://m.edsoo.ru/4FHJ25TDD
0a3bl JaHHBIX"
3arpoc orortab

82 MPOCHI K MHOTOTADTMHAHBIM https://m.eds00.r/UVTVOWERW
0a3aM JJaHHBIX
[TpakTHueckast paboTa 1o Teme

83 "3arpockl K MHOTOTa0TMUHOM https://m.edsoo.ru/F9YXMVOB7
0a3e JaHHBIX"
A3 aBJie

84 PIK YTIDAB/ICHHA AAHHBIMH https:/m.eds00.r/PJMIPKQMR
SQL
[TpakTHueckast paboTa 1o Teme

85 "YnpaBneHve JaHHbIMU C https://m.edsoo.ru/GL552SSUD
TOMOLLBIO s13bIKa SQL"
HepensiinoHHbI .

86 PEJIAN € basbl JaHHLIX https://m.edso00.ru/8Y QXGKB6U
OKCIiepTHbIe CUCTEMBbI

87 WHTepHeT-npuioKeHus https://m.edsoo.ru/VUNNCDB4U
[TonsiTHe 0 cepBepHON 1
K/IMeHTCKOM YacTsIX cauTa.

88 TexHonorus «KMUeHT — https://m.edsoo.su/N6DWP4IRG
cepBep», eé JOCTOMHCTBA U
He0CTaTKU

89 OcHoBsI s13p1ka HTML https://m.edsoo.ru/G2HZZBEEJ
[TpakTryeckast pabora 1o Teme

90 "Co3maHue TeKCTOBOM BeO- https://m.edsoo.ru/DD7JRDZIN
CTpaHuLbI"

91 OcHoBeI g3bika HTML https://m.edsoo.1u/QY71J10R7




92

OcHoBbI s1361Ka HTML

https://m.edsoo.ru/YLBK9SMHJ

[MpakTueckast paboTta 1Mo Teme
"Co3paHue BeO-CTpaHULIBI,

93 BKJ/TFOYAKOLIIeN MYJ/IbTUMeJUHbIe 1 https://m.edsoo.1uw/6EIXO4QCK
00BbeKThI (PUCYHKH, 3BYKOBbBIE
JlaHHbIe, BUZie0)"
Oc )
94 HO]?,H KackafAbx Tah https://m.edsoo.ru/V6H31EQRS5
ctuneii (CSS)
[TpakTHueckast paboTa 1o Teme
95 OdopmIeHHe CTpaHHLbI ¢ 1 https://m.eds00.r/MGSEDM7TA
TIOMOIL[bI0 KaCKaJHbIX Ta0/IuL]
cTuein”
96 Cuenapuu Ha s13bIke JavaScript https://m.edsoo.rut/VHYQBFI55
97 Cuenapuu Ha g3bIKe JavaScript https://m.eds00.ru/2KY4Y6AT6
98 dopmbl Ha BeO-CTpaHuLle https://m.edsoo.rt/EPVSADCQR
IT
99 N pakTuueckas pabora no T,(?Me 1 https://m.edsoo.ru/KFCH27ELA
O6paboTka JaHHBIX (HOPM
Pa3melieHue Be0O-caidToB. Yciyra
100 XOCTHUHra. 3arpy3ka (aiinoB Ha https://m.edsoo.ru/Y6VM4R542
caur
Kazpuposanue. Mcnipasienue
nepcrekTuBbl. ['McTorpaMma.
101 Koppekuyst ypoBHeM, KOppeKLyst https://m.edsoo.ru/THJ27RN3F
1Beta. Obeci[BeurBaHMe
I[BETHBIX N300pa’keHU
102 BBoj n3obpakeHuii ¢ 0.5 https://m.edsoo.ru/7GRK7JKF5

WCIIO/Tb30BaHUEM pa3/THUHbIX
LM(POBBIX YCTPOUCTB.
[TpakTueckast paboTa 1o Teme
"O6paboTKa LHHPPOBHIX




¢dororpacuit”

Petyiub. Pabota ¢ obacTsamu.
®unbtpel. [TpakTryeckasi pabota

103 " 0.5 https://m.edsoo.ri/LUXAXOCRP
1o TeMe "PeTy1ib 1POBBIX
dotorpaduii”
MHorocnoiHbIe 300pa>KeHMsI.
TekcToBble ciou. Macka cios.

104 HETOBBIE CIOH. VidCKd (107 https://m.eds0o.rw/OZ8ER32MA
Kananel. CoxpaHeHue
BbIZIeJIeHHOM 00acTu
IMpa eckasi paboTa 1o Teme

105 "p KT }iﬂp T4 O TeM " 1 https://m.edsoo.ru/Z6PF79A GO0

MHoroc/ioiHbIe U300pakeHust

[ToaroTOBKA WTFOCTPALVA AJ1st
Be0O-caitToB. [IpakTrueckas

106 paboTa 1o Teme 0.5 https://m.edso0.ru/7QFGIKBYK
" AHUMUPOBaHHbIE
n300pakeHus"
BekTopHast rpaduka.

107 BekTtopu3anus pacTpoBbIX https://m.edsoo.ru/PIRQNJEXW
M300pakKeHHH
ITpa eckasi paboTa 1o Teme

108 |  DAKTHHECKAT paboTa o TeM 1 https:/m.eds00.ru/W84Z3DOGI

BekTopHas rpaduka

[TpUHIMITBI TOCTPOEHUS U

109 pelaKTUPOBaHUS TPEXMEPHBIX https://m.edsoo.rt/KBPNWPJEA
Mo/enei
[TpakTHueckast paboTa 1o Teme

110 "Co3zaHue mpoCThIX 1 https://m.edsoo.ru/2XDC5NKUP
TPEXMePHBIX Mozesieir"

111 CetouHble Mogeu. Martepuaribl https://m.edsoo.ru/WFE3SMVD2FH
IMpa eckasi paboTa 1o Teme

112 DARTIHECKaA paboTa 1o Tem 1 https:/m.edso0.ru/Z917SRT8Z

"CeTouHble MojeIn"




MopenupoBaHre UCTOUHUKOB

113 ocBeners. Kamepsi 1 https://m.edsoo.ru/TXUL8GD3U
114 {Lif;f;;gﬁ?ﬂ pabora o Teme 1 https://m.eds00.ru/I78NVIQDI
115 ﬁsyf:;;i}:)ble rextoorit (3D- 1 https://m.eds00.n/6W1WT296C
[TonaTre 0 BUpTya/lbHOU
116 peasbHOCTH U JOTI0JTHEHHOU 1 https://m.edsoo.ru/BZDFAHW04
peasibHOCTH
117 PesepBHoe Bpems 1 https://m.edsoo.ru/X3RHKBZCM
118 Pe3epBHOe Bpems 1 https://m.edsoo.ru/H4FKWSW13
119 Pe3epBHOe BpeMmst 1 https://m.edsoo0.ru/11GT2RYIK
120 PesepBHoe Bpems 1 https://m.edsoo.ru/BSTC2EJSB
121 Pe3epBHOe Bpems 1 https://m.edsoo.ru/70QVL.280H
122 PesepBHoe Bpems 1 https://m.edsoo.ru/MR3TQ44J7
123 PesepBHoe Bpems 1 https://m.edsoo.rt/BHX69GQO6
124 Pe3epBHOe Bpems 1 https://m.edsoo.ru/V101XFZX3
125 Pe3epBHOe Bpems 1 https://m.edsoo.ru/TUTIIEDY92
126 PesepBHoe Bpems 1 https://m.edsoo.ru/VELYQXZD6
127 PesepBHOe Bpems 1 https://m.edsoo.ru/LVBCIMO6R
128 Pe3epBHOe Bpems 1 https://m.edsoo0.rt/OUQIILVQF
129 Pe3epBHOe BpeMmst 1 https://m.edsoo.ru/UI3Y8YDS7
130 PesepBHoe Bpems 1 https://m.edsoo.rt/T6XN3WBVK
131 Pe3sepBHOe Bpems 1 https://m.edso00.ru/3H6SC66XT
132 Pe3epBHOe BpeMmst 1 https://m.edsoo.ru/1L.4CVP5G8
133 PesepBHoe Bpems 1 https://m.edsoo.rw/KCD677PMT
134 PesepBHoe Bpems 1 https://m.edsoo.r/EP8MZV6J8




135 Pe3epBHOe Bpems 1 https://m.edsoo.ru/1IET8F6XPS
136 PesepBHoe Bpems 1 https://m.edsoo.ru/G7913B48L
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOI'PAMME







TIIPOBEPSIEMBIE HA EI'D I10 MTH®OPMATHUKE TPEEOBAHUS K
PE3YJ/IbTATAM OCBOEHMSI OCHOBHOM OBPA30OBATEJ/IbHOMN
ITPOIT'PAMMBI CPEJJHET'O OBIIIEI'O OBPA30BAHUSA

Kopg,
MPOBEPsAEMOro
TpeOoBaHUs

ITpoBepsieMblie TPe0OBaHKA K MPeMETHBIM pe3y/IbTaTaM 0CBOeHHS
OCHOBHO# 00pa3oBaTe/IbHON MPOrpaMMbI CPeJHEro 001ero
o0pa3oBaHus

1.

3Hamb (noHUMamnb)

1.1

[ToHMMaHWe OCHOBHBIX TMPHUHLIMIIOB YCTPOMCTBa M (YyHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAl[IOHAPHBIX U MOOW/IBHBIX KOMITBIOTEPOB; TeHZAEHLMH
pa3BUTHSI KOMITbIOTEPHBIX TEXHOJIOTHH; BjaJileHHe HaBbIKaMU paboThl C
OMepaljMOHHBIMM CHCTEMaMU M OCHOBHBIMH BHJAaMH MPOTrPaMMHOIO
obecrieueHusi i1 pelleHWss yueOHBIX 3aau 10  BbIOpaHHOM
crieLiManv3anum

1.2

Hanuuue mipencTaBieHnid o0 0a30BBIX TIPUHI[UIIAX OpTaHU3alMd U
(yHKI[MOHUPOBAHUSI KOMITbIOTEPHBIX CeTeid

1.3

[ToHuMaHWe OCHOBHBIX TIPUHIMITOB JUCKPETH3allMUd Pa3/IMUHBIX BUIOB
vH(opMaLuu

1.4

[TonrmaHue 6a30BbIX aJrOPUTMOB 00pPabOTKHA UYMCIOBOM M TEKCTOBOM
uHbopMaly  (3alMcCh YKMCeT B TO3UIMOHHOW CUCTEME CUWC/IeHMS,
JIeJTAMOCTh TIeJIbIX UMCEe/T; HaX0XK/IeHHe BCeX TMPOCThIX UKMCEeN B 3a[JaHHOM
JuvarasoHe; 00paboTKa MHOTOpa3psiIHBIX — Le/IbIX  UHCeT;  aHa/Iu3
CUMBOJIBHBIX CTPOK U JIPYTHX), a/ITOPUTMOB MOWCKA U COPTUPOBKH

1.5

3HaHWe (YHKIMOHATbHbIE BO3MOXXHOCTM HWHCTPYMEHTAbHBIX CpE/ICTB
cpezibl pa3paboTku

1.6

BnajmeHrie OCHOBHBIMH CBeJileHUsIMH O 0a3ax [aHHBIX, UX CTPYKType,
cpefcTBaxX CO37aHUs U paboThl C HUMU

1.7

[ToHMMaHKe BO3MOKHOCTEeH U OrpaHUYeHUN TeXHOJIOTHI HCKYCCTBEHHOTO
VHTe/I/IeKTa B Ppa3/iMuHbIX 00/acTsX; Ha/iuuuve Tipe/iCTaBIeHU 00
WCTIOMBb30BaHUM  WH(MOPMAIIMOHHBIX ~ TEXHOJOTMHA B pa3/IMUYHbBIX
rpodeccuoHa/IbHBIX cdhepax

1.8

BnaseHve TeopeTWYeCcKMM armapaTroM, TO3BOJISIOLUM OCYIEeCTBISATh
rpeficTaB/eHNe 3aJjlaHHOTO HATypaJbHOrO YMC/Ia B PA3/IMYHBIX CHCTEMax
CUMCJIEHUs; BBITIOJIHATE TPeoOpa30BaHUsl JIOTUUECKUX BBIPAKEHHUH,
WCTI0/b3YysI 3aKOHBI anreOpbl JIOTUKH; OTpe/esTh KpaTuallnii MyTh BO
B3BellleHHOM Trpade U KOJMYeCTBO TyTel MeX]y BepLIMHAMU
OpPHEHTUPOBAHHOTO alMK/INYeCcKoro rpada

Ymemb

YMeHHe WCII0/Ib30BaTh KOMITBIOTEDHO-MdTeMdTUYeCKHEe MOJe/Iu [OJid




aHanm3a 00BEKTOB M MPOLecCcoB: (GOPMYIMPOBaTh Lielb MO/e/TUPOBAHMUS,
BBITIOJIHAITh aHa/lIW3 pe3y/bTaToOB, IMOJIyUeHHBIX B XO/e MOJe/MPOBaHUS;
OLIeHWBAaTb  a/|eKBaTHOCTh MOJeJId  MOJlelUpyeMoMy OOBeKTy WU
TpOoLIeCCy; MPeACTaB/IsATh Pe3y/AbTaThbl MO/Ie/TUPOBAHUSI B HATJISITHOM BH/le

2.2

Ymenune knaccupuUMpoBaTh OCHOBHBIE 33/laud  aHaiW3a  JIaHHBIX
(mporHo3upoOBaHye, Kaccuukanus, KJlacTepy3aLys, aHam3
OTKJIOHEeHWH); TIOHMMaTh TO0C/e[0BaTe/IbHOCTh pellleHHs 3ajlau aHaiv3a
JJAHHBIX: COOp MEepBUYHBIX /IaHHbIX, OUMCTKA M OLleHKa KayecTBa JIaHHbIX,
BbIOOp W (WIM) TIOCTpOeHHe Mo/jiesid, TipeoOpa3oBaHUe JIaHHBIX,
BH3yasiM3alus JaHHbIX, MHTepIIpeTaL{ysi pe3y/bTaToB

2.3

YMeHue onpeziensiTb MHPOPMALIMOHHBIA 00BbEM TEKCTOBBIX, TPapuuecKux
Y 3BYKOBBIX JJaHHBIX IPU 3a/laHHBIX [1apamMeTpax JAUCKpeTH3alyuu. Y MeHue
Orpe/ie/IATh  CPeJHIOK  CKOPOCTb Iepeflaud  JlaHHbIX, OLleHUBAThb
V3MeHeHWe BpeMeHU Ilepefjauyd IpU H3MeHeHWH WH(POPMAaLMOHHOIO
00béMa JJaHHBIX U XapaKTepUCTUK KaHasa CBSI3U

24

YMeHHe CTpOUTh KO, O00EeCIeuMBaOI[UK HAWMEHBIIYH) BO3MOXXHYIO
CPeJIHIOI0 [I/TUHY COOOIIeHNsI TIPY U3BECTHOM YaCcTOTe CUMBOJIOB

2.5

YMeHHe WCNO/b30BaTh TPU PEIIeHWM 3aJjau CBOKMCTBA TMO3WUIMOHHOMN
3aITMCUA YWCeJT, aJTOPUTMbI TTOCTPOEHMS 3allUCH YKMCIa B TO3UIMOHHOMN
cUCTeMe CUWCJIeHWs] C 3a/laHHbIM OCHOBAHWEM U TIOCTPOEHHsI YHcjia TI0
CTPOKE, COZEep’Kalljed 3alvch 3TOr0 YKCAa B TO3WLIMOHHOW CHCTEMe
CUMC/IEHUS  C  33/laHHBIM  OCHOBAHMEM;  yYMEHHEe  BBITIOJHSTh
aprdMeTHUeCKre oriepariiy B TIO3UI[UOHHBIX CUCTEMAX CUHC/IEHHUSI

2.6

YMeHve CTpOWUTb JIOTMYECKOe BbIpaXK€HUWE B [AU3BbIOHKTUBHOM U
KOHBIOHKTHBHOH  HOpPMasnbHBIX ¢opMax MO 3aJaHHOM  Tabmwile
WUCTUHHOCTH;  UMCCJeoBaTb  00/1aCTb  WMCTUHHOCTH  BBbICKA3bIBaHUS,
co/jieprKaliiero repeMeHHbIe; pelllaTh HeC/I0>KHbIe JIOTHUYeCKUe YPaBHeHUs

2.7

YMeHHWe pelllaTh aJrOPUTMUUECKUe 3aflaud, CBs3aHHbIE C aHa/IW30M
rpadoB (3a/jaui TOCTPOEHUS] ONTUMATBLHOTO TYTH MeXKAY BepIIMHaMU
rpacda, orpesie/ieHUs] KOJIMUECTBA PA3/IMUHBIX IMyTeld MeXAy BepIiuHAMU
OpUEHTHPOBAHHOTO al[UK/IWYecKoro rpada)

2.8

YMeHue HCIIO/Ib30BATh /lepeBbsi NIPY aHa/IM3e Y MOCTPOEHUM KOZOB U ISl
rpefiCTaB/eHUs] apu(pMeTHUeCKUX BbIpaKeHWW, IIpU pelleHrd 3aau
TOMCKa U COPTHUPOBKH; YMeHHe CTPOWTb [€epeBO WIPhbl MO 3aJaHHOMY
a/lrOpuUTMy; pa3pabaTeiBaTh M 00OCHOBBIBATh BBIUTPHIIIHYIO CTPATEryio
WTPbl

2.9

YMeHue dHA/IM3UPOBATL  a/ITOPUTMbI C  HCIIOJIb30BdHHEM Ta6J'II/IL[
TPAaCCHUPOBKH; OIIpeessaTb 0e3 HCII0/Ib30BaHUS KOMIIBKOTEDA Pe3yJ/IbTAThI
BBITIOJTHEHHSA HEC/IOXKHBIX IMPOr'paMM, BK/IIHOUAIOIINWX LIWKJIbI, BETBJIEHUA U
MoATIpOrpaMmal, TPy 3aJaHHbIX NCXOAHBIX JaHHBIX

2.10

YMeHHWe OmpefensTb CAOKHOCTh HM3yYaeMbIX B Kypce 0a30BbIX




aJIrOPUTMOB (CyMMHpOBaHHWe 3JIEMEHTOB MaCCHBa, COPTHPOBKA MacCHBa,
riepeOOpHbIE a/ITOPUTMBI, [JBOWYHBIA IIOWCK) W TIPUBOJUTH TIPUMEPHI
HEeCKOJIbKUX a/lTOPUTMOB Pa3HOW CJI0’KHOCTH /IJIs1 pellleHus] OZHOM 3a/jaun

2.11

Bnajmenvie yHUMBepCa/lbHBIM — SI3bIKOM — TIPOTPAMMHPOBAHMSI  BBICOKOTO
ypoBHsi (ITackane, Python, Java, C++, C#), nipeacTaBieHUssIMA 0 6a30BbIX
TUMAaX JaHHBIX U CTPYKTypaX AAHHBIX; YMEHHe UCII0/Ib30BaTb OCHOBHbBIE
yMpaB/SION[e  KOHCTPYKIMM;  yMEHHe  OCYIIeCTBIASTb  aHa/Iu3
MpeJJIOKeHHOW ~ TPOrpaMMbl:  OTPeJesiATh  pe3y/bTaTbl  pPabOThI
MPOrpaMMBbI TIPU 3a/JaHHBIX MCXOJHBIX IAHHBIX; OIpe/esisiTh, TPU KaKUX
WCXOJHBIX [IAHHBIX BO3MOXXHO TIO/lyueHWe YyKa3aHHBIX pe3yJIbTaToB;
BLISIBJIATh  JIaHHBIE, KOTOpbIe MOTYT TIPUBECTH K omurbke B pabore
nporpaMMbl;  (OPMy/MPOBaTh  TIPEAJIOXKEHWs [0  Y/IyUIleHHI0
MPOrpaMMHOTO KO/ia

2.12

YMeHre peanu30BbIBaTh Ha BbIODAHHOM [JI/I1  W3yuUeHUs  sI3bIKe
rporpaMMupoBaHusi Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
THIIOBBIE a/ITOPUTMbI 00PabOTKY UKCesl, YMC/IOBBIX MT0C/Ie0BaTeTbHOCTEH
M MacCHMBOB: TIpeJCTaBJieHWe UWCIa B BuUJe Habopa TMpPOCTHIX
COMHOJKWTe/Iel; HaxOo)K/JeHWe MaKCHMaJbHOW (MUHUMAIbHOM) LUGphI
HaTypaJbHOTO UMC/Ia, 3alMCaHHOTO B CUCTEMe CUMC/IeHUs] C OCHOBaHUEM,
He mipeBblIaromM 10; BbuKcieHHe O00OOOIEHHBIX XapaKTEPUCTHK
3/IEeMEHTOB MacCUBa WIM UHWCJIOBOM TIOC/Ae0BaTeNbHOCTU (CYyMMBI,
MpOW3Be/leHHs1  CpeJjHero  apu()MeTUueckoro, MHHUMAlbHOTO U
MaKCHUMaJIbHOTO 3/IEMEeHTOB, KOJIMUeCTBa 3/IEMEHTOB, Y/OBJIETBODPSIOLUX
3aZldHHOMY  yCJIOBMIO); COPTHPOBKY 3/IEMEHTOB MacCHBa; yMeHHe
WCI0/Ib30BaTh B MpOrpamMmax [jaHHble pas3/MuYHbIX TUIIOB C YUYETOM
OTpaHUYEHUM Ha [Yarna3oH WX BO3MOXKHBIX 3HAu€HWM, NPUMEHSTb MpU
pellieHny 3a/lauy CTPYKTYPbI JAHHBIX (CIMCKH, C/IOBapH, CTeKH, ouepefiu,
JlepeBbsi); TIPUMEHSITh CTaHAApPTHbIe U COOCTBEHHBIE MOATIPOrPaMMBbI ISt
00pabOTKM YKMCIOBBIX JAHHBIX U CUMBOJIbHBIX CTPOK; MCIIO/Ib30BaTh TMPU
pa3paboTke riporpamMm 61O/IMOTEKH MOATIPOrPaMM; YMeHHe UCI0Jb30BaTh
CpeZCTBa OT/IaJK1 POrpaMM B Cpejie TIPOrpaMMHPOBaHUS

2.13

YMeHWe  UCIMO/b30BaTh  3/EKTPOHHbIEe  TabnWIpl AT aHa/u3a,
nipeZicTaB/ieHdss U 00pabOTKK [aHHBIX (BKJ/IIOYAsh BHIOOP ONTHUMAIbHOTO
pellieHys, TO00p JIMHWM TPeH[a, pellleHWe 3a/au IMPOrHO3WPOBAHUS);
yMeHHe WCTO/b30BaTh Tab/iuuHble (pesisiuoHHbIe) 0a3bl [JaHHBIX WU
CrpaBOYHbIE CUCTEMBbI

2.14

YMeHue OpraHu3oBbIBaTh JIMYHOE HWH(POPMALMOHHOE TIIPOCTPAaHCTBO C
WCMOMb30BaHWEM  pa3/IMYHbIX  CPeACTB  LM(PPOBBIX  TEXHOJIOTHA;
MOHMMaHWe BO3MOXKHOCTe IM(POBBIX CEPBUCOB TOCY/|apCTBEHHbIX
ycayr, i poBbIX 00pa3oBaTe/bHbIX CEPBHUCOB




IIEPEYEHD 3JIEMEHTOB COAEP)XAHUSA, ITPOBEPAEMbBIX HA EI'D

110 TH®OPMATUKE
Kop IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUA

1 [TudpoBasi rpaMOTHOCTh
OcHOBHbIE TeHJeHLIUU Pa3BUTHSI KOMITbIOTEPHBIX TexHO/10ruil. [lapanenbHble

1.1 BbIUMC/IeHUs. MHOTOMpoLiecCopHble CUCTeMbl. PacripesieiéHHbIe
BBIUMC/TUTE/TbHBIE CUCTEMBI M 00pab0TKa OO/BIINX JaHHBIX
[TpyUHLMMBI TOCTPOEHUsT M amrapaTHble KOMITIOHEHThl KOMITBIOTEPHBIX CeTel.

12 CeteBble 1poTOKO/Bl. CeTb IVHTepHer. Agjpecauus B ceTd VIHTepHer.

' ITpotokonel creka TCP/IP. Cucrema foMeHHbIX UMéEH. Pa3nenenuve IP-cetu Ha

TIO/ICETH C TOMOIIIBbI0 MacCoK To/iceTei
daiinoBas cucreMa. Ilouck B aiiioBoii cucreMe. [IpUHIMMBI pa3MellieHUs] U

1.3 uMeHOBaHUs (aiioB B AonroBpeMeHHOW mamsaTd. II1aGnoHbI [/ onMcaHUs
rpymn ¢aiinos

14 CKopoCcThb  Tmepefiaud  JlaHHbIX. 3aBUCMMOCTb BpeMeHM I[epefjaud  OT
WH(POPMAaLIMOHHOTO 00BEMA JJAHHBIX U XapaKTePUCTHUK KaHasla CBSI3U
[udpoanue AaHHbIX. CUMMeTpHUYHbIe W HecMMMeTpuuHble KGpsl. [ndps

1.5 ripoctoii 3amenbl. [IIudp Le3zaps. [udp BrkeHnepa. Anroput™m mudpoBaHUsS
RSA
Koppl, ro3BoJisitoiiiie 06Hapy>KUBaTh M UCIIPABJISAThH OLIMOKY, BO3HUKAOIIKeE TIpU

1.6 niepesiaue faHHbIX. Paccrostiue X3mmuHra. KopvpoBaHue ¢ TOBTOpeHHEM OHTOB.
Kopawr XsmmuHra

2 TeopeTryeckre OCHOBBI MH(OPMATHKH
[BouuHoe  KoAgupoBaHue. PaBHOMepHble M HepaBHOMEpDHbIE  KOJbI.

21 ekopvpoBaHre COOOIIEHUH, 3aNMCaHHBIX C TOMOILIBI0 HEPaBHOMEPHBIX KO/OB.
Ycnosrue ®aHo. [locTpoeHre OZHO3HAUHO AEKOAVMPYEMBIX KOJOB C MOMOLLBIO
JepeBa
TeopeTuueckre TOAXOAbI K OLleHKe KojauuecTBa WHGOpMauuu. EAMHULIBI

99 v3MepeHUss KonuuecTBa uHbopMaiuu. AndaBUTHBIA TIOAXOZ, K  OLleHKe
KosimyectBa WH(popMaiuu. 3akoH ajAuTUBHOCTHM HHpopMaiuu. dPopmysia
Xaprnu. Indopmarus u BepositHOCTb. Popmysia IlleHHOHa

2.3 Cucrembl cuncieHus. Pa3BépHyTas 3amuch IefbIX W APOOHBIX UHCET B

MO3ULIMOHHOW cHcTeMe cuucieHrss. CBOWCTBA TMO3WLMOHHOW 3alMCU YMCJIA:
KOIMUeCTBO LGP B 3aMKCH, MPU3HAK JeIMMOCTU UYMC/a Ha OCHOBaHHE CHCTeMbI
cuMceHus. AJITOPUTM MepeBoa LeJIoro YKuc/a U3 P-MUHOM CUCTeMbl CUMCIEHUST
B JIeCATUUHYI0. AJITOPUTM TiepeBoZia KOHeUHoW P-uuHOM poOu B JeCITUUHYIO.
AJIrOpuTM MepeBOja LIeJIOT0 YMC/IA U3 [IeCATUYHOM CHUCTeMbl CuucyieHus B P-
nuHyro. [lepeBozi KOHEYHOM jecsiTuuHOW zapobu B P-nuHyro. [IBowuHas,




BOCbMEpHYHas U LlIeCTHaLlaTepuyHasi CUCTeMbl CUMC/IeHUs], CBSI3b MEX/y HUMM.
ApudmeTtrueckue onepary B MO3ULIMOHHBIX CUCTEMaX CUMC/IeHUS

24

TpouuHas ypaBHOBellleHHasi CUCTeMa CUMC/IeHus. [IBOMYHO-[iecITUYHasl CUCTeMa
CUMCJIeHUS

2.5

Kopuporanue tekctoB. Kogrporka ASCII. OpHobakTHBIE KOAUPOBKU. CTaHAapT
UNICODE. KogupoBka UTF-8. Ormpeznenenrie uHbOpMalioHHOTO 06BEMa
TEKCTOBBIX COOOITeHNH

2.6

KogupoBanue n3obpaxenuid. OLieHKa UHPOPMAIMOHHOTO 00bEéMa rpauuecKux
JAHHBIX TIPY 3a[jaHHBIX pa3pelleHru U riyOuHe KOJupoBaHUs IBeTa. L[BeToBbIE
mozem. KogupoBanue 3Byka. OreHka WH(OPMAMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TPY 3a/laHHbIX YacTOTe AUCKPeTU3alvy U pa3psifHOCTH KOAUPOBaHUS

2.7

Anrebpa soruku. [loHSITHE BBICKA3bIBaHWS. BbICKa3biBaTebHbIE  (POPMBI
(mpeaykaThl). KBaHTOPBI Cyll]eCTBOBAHUS U BCEOOII[HOCTH.

Jlornueckue oneparyu. TabnWIbl HCTUHHOCTH. JIOTHUECKHE BBIPAYKEHHMS.
Jlornueckue ToxzaecTBa. Jlornueckue ornepauyy U onepariu Haji MHOXKeCTBaMU.
3akoHbl anrebpbl JIOTWMKW. OKBUBajeHTHble TIpeoOpa30BaHUsl JIOTMYeCKUX
BbIpa)KeHU. Jlornueckuie ypaBHeHUsI U CUCTeMbl YpaBHEHUI.

Jlornueckue (GyHKI[UK. 3aBUCUMOCTb KOJIMUECTBA BO3MOXKHBIX JIOTUUECKUX
GyHKIMI OT KOJIMYeCcTBa apryMeHTOB.

KaHoHuueckue (popMbl JIOTMUeCKUX BbIpayKeHUH

2.8

COBepU_IGHHI:Ie AU3BbIOHKTHUBHBIE  KOHBIOHKTHBHBIE  HOPMdAJ/IBHBIE (bOprI,
dJITOPUTMBI UX MMOCTPOEHUA T10 Ta6m/1ue HCTHUHHOCTHU

2.9

Jlornueckue 9/ieMeHTBI B COCTaBe KowmmbioTepa. Tpurrep. Cymmarop.
MHoropa3psiiHblii cymmaTop. [locTpoeHue cxeM Ha JIOTUYECKUX 3/ieMeHTax Ti0
33/laHHOMY JIOTUUECKOMY BbIPD@KEHUIO. 3aluCh JIOTUUECKOTO BBbIPAKEHUSI TI0
JIOTUYeCKOH cxeMe

2.10

Mopenu u mogenuvpoBaHue. llemy MozenupoBaHus. AEKBaTHOCTb MOZeN
Mo/ieiipyeMoMy 00beKTy wiu nipotieccy. @opManu3aiiys IPUK/IaJHbIX 3a/1a4.

[TpencTaBieHye pe3yabTaTOB MO/IeTMPOBAaHUS B BU/Ie, YI0OHOM /jisi BOCIIPUSITUS
yesioBeKOM. ['pachrueckoe rpe/iCcTaB/ieHUe JAHHBIX (CXeMbl, Tab/HILIbI, TpaduKK).

211

[lpencraBneHue 1iefbiXx YKMcel B TaMsTd KowmrbioTepa. OrpaHWYeHHOCTh
[MarasoHa 4Wces TpU OrpaHUMYeHUM KOJMyecTBa pas3psfoB. IlepernosiHeHue
pa3psiIHOM ceTKHU. be33HaKOBbIe U 3HAKOBbBIE JJaHHBbIe. 3HAKOBBIN OWT. [[BOMUHBII
JOTIO/THUTEe/TbHBIN KOJ, OTPULIaTeIbHbBIX YMCE/I.

[TobutoBble joTMUecKWe orepalyi. Jloruyeckud, apupMeTHUeCKUd U
pKndecknii  casurd. LlIudpoBanme ¢ mOMOIIBI0 TIOOUTOBOM —Oreparun
«uckmovaroiee NJIN»

2.12

[IpencraBieHye BelljeCTBEHHBIX UMCeN B MaMATH KOMIIbIOTepa. 3Hauallasi 4acTh
W TIOpSAOK uucia. [Iuaria3oH 3HaueHWi BellleCTBeHHbIX uwcesn. [IpoGsiembl
XpaHeHUsl BellleCTBeHHbIX UHCes, CBsI3aHHble C OrpaHWYeHHeM KOJIM4yecTBa
paspsifioB. BbINosiHeHKe orepanyi C BelleCTBeHHbIMM UMC/IaMU, HAKOIJIEHHe




OLIMO0K MpU BBIYKUCTIEHUAX

2.13

I'padbl. OcHoBHble MOHATHA. Buabl rpados. Omucanve rpaoB C MOMOILBIO
MaTpul] CMEeXHOCTH, BECOBBIX MaTpul], CIIMCKOB CMEXHOCTU. PeleHnue
QIrOPUTMUYECKUX 3a/jay, CBA3aHHBIX C aHaau3oM rpagoB (IocTpoeHUe
ONTHMMAanbHOrO MyTWU MeXJY BepllMHaMu Tpacda, orpejeneHUe KOJINYeCcTBa
pasIUUHBbIX MyTeld MeXAy BepLIMHAMM OPUEHTHMPOBAHHOIO AalUK/INYeCcKOro

rpacda)

2.14

HepeBbsi. bunapHoe gepeBo. [lepeBbsi mowcka. Crocobbl 00xoza JepeBa.
[MpencraBieHre apudMeTHUECKUX BBIPAKEHHH B BHjE fepeBa. VICrosb30BaHMe
rpacoB U ZIepeBLEB TP OMUCAHUK 0OHEKTOB U MPOLIECCOB OKPY>KAKOII[Ero MUpa

2.15

[vcKpeTHbIe UTPhl ABYX WI'POKOB C MoJIHOM MHopMaiell. [ToctpoeHue fepeBa
nepebopa BapyUaHTOB, OMWCAaHWe CTpaTerMM Wrpbl B TabauuHOW (opme.
BbIUrphiliiHbIe ¥ POUTPHIIITHbIE TIO3ULIMU. BBIUTPHIIIIHBIE CTPATETUU

2.16

CpefcTBa  WMCKYCCTBEHHOTO — WHTes/uleKTa.  MjeHTudukaiusi M TOMCK
n300pakeHHi, pacrio3HaBaHue Jinil. VIcronb3oBaHHE METO/[0B MCKYCCTBEHHOTO
WHTe/UIeKTa B 00ydaroiux cucreMax. Vcmonbp3oBaHre METOOB MCKYCCTBEHHOTO
WHTesUleKTa B poboTtoTexHuKe. ViHTepHeT Belleld. HelipoHHbIe ceTn

ANTOpUTMBI U NTPOrpaMMHPOBaHNe

3.1

dopManusalya MOHATUA anroputMa. MaivHa ThrOpUHra Kak yHUBepcajibHas
MO/Ie/Tb BEIUNC/IeHUIM

3.2

OueHKa C/IO)KHOCTH BbIUMCIeHUH. Bpemss paboTel U 00BEM HCTIO/IB3yeMOi
namsaTd, WX 3aBUCUMOCTb OT pa3Mepa HWCXOAHBIX JaHHbIX. OlleHKa
ACUMITOTUYECKON CJIO)KHOCTU aJrOpPUTMOB. AJTOPUTMBI  TOJIMHOMUAIBLHOU
cokHOCTH. [lepeOopHbie anropuTMbl. [IpvMepsl  pa3/iMuHBIX  aJTOPUTMOB
pelLleHrsl OJHOM 3a/lauM, KOTOpble UMEIOT pas3/IMuHYyI0 CI0KHOCThb

3.3

OrmpefiesieHie  BO3MOXKHBIX —pe3y/IbTaTOB pabOThl TMPOCTEHIINX a/lrOPUTMOB
yIpaB/IeHUs] MCIIOJIHUTEISIMU U BBIYMC/IUTENBHBIX anroputMmoB. OnpezeneHue
WCXO/IHBIX JJaHHBIX, TIPY KOTOPBIX aJITOPUTM MOXKET /1aTh TpeOyeMblil pe3y/ibTar

3.4

Anroputmbl 00pabOTKM HaTypabHBIX UHCEJ, 3allMCaHHBIX B TTO3UIIMOHHBIX
CHCTeMaX CUMC/IeHUs: pa30MeHHe 3alick 4Yucia Ha OTAe/bHble UPBHI,
HaxOoX/eHhe CyMMbl U TpousBefieHUs LW(p, HaxoXAeHWe MaKCHUMalbHOMN
(MUHUMAaMBHOM) LIUPPHI.

[lpencraBneHye uWcia B BUe Habopa TIPOCTBIX COMHOXKUTeNIed. AJITOPUTM
ObICTPOrO BO3BeZIeHUs B CTerneHb. IIOMCK MPOCTHIX UMCEN B 3aJaHHOM /[Hara30He
C TIOMOIIIBIO a/ITOPUTMA «pereTo JparocdeHar»

3.5

MHoropa3psiiHble 1jeible Uncia, 3a[jaud JJIMHHON apupMeTHKH

3.6

SA3bik nporpammupoBanus (ITackans, Python, Java, C++, C#). Turbl AaHHBIX:
1[e/IOUNC/IeHHbIe, Bell[eCTBeHHble, CUMBOJIbHbBIE, JIOTUUeCKUe. BeTBieHus.
Cnoxxsble ycioBus. LIukiel ¢ ycnoueM. LIMK/bI 110 mepeMeHHOM.

O6paboTKa JAHHBIX, XPAHAIMXCS B (aiyiax. TeKcTOBble W BOMUHBIE (halIbl.




daiinoBele nepeMeHHble ((aiioBble yka3zarenu). UrteHue u3 ¢aiina. 3anuch B
datin.

Pa3buenue 3azau Ha noz3azaud. [ToamporpaMmel (TIpoLieAypbl U GYHKIUH).
Vcrosib30BaHWe CTaHAAPTHOW OMOIMOTEKH s13bIKa TIPOrPaMMHPOBAHUS

3.7

Pekypcus. PekypcuBHble mpouefypbl U ¢yHKUuM. Vcronb3oBaHue cTeka [Jisi
OpraHu3alliy peKypCHBHBIX BbI30BOB

3.8

YucneHHble MeTo/bl. TouHoe U MpUOMMKEHHOE pellleHHs 3afiaud. YucieHHOe
pellleHe ypaBHeHWH C TIOMOINBIO TMo/00pa mapaMmeTrpa. UWC/IeHHbIE METOZbI
pellleHHs] ypaBHeHWU: MeTof, Tiepe0opa, MeTo/ TIOJIOBUHHOTO Jie/ieHusl.
[MpubnxEHHOE BLIUMC/IEHWe [IVH KPUBBIX. BbluncieHue tuiowjazed ¢uryp c
MOMOILIbI0 YMC/IEHHBIX MEeTOZOB (MeTOJ, TMPsIMOYTOJIbHUKOB, MeTOZ, TpareLjvii).
[Mouck ™MakcumyMa (MUHHUMYyMa) GYHKIMM OJHOM TepeMeHHON MeTo/I0M
TI0JIOBUHHOT'O JIe/IeHusI

3.9

O6paboTKa  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKOMM  sI3bIKa
IIPOrpaMMHPOBaHUs Jjisi 00pabOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TIOACYET KOJIMUECTBA TIOSIBJIEHWM CHUMBOJIa B CTPOKE,
pa30bueHre CTPOKM Ha CJioBa MO TPOOeTbHBIM CHUMBOJIAM, TOUCK ITO/ICTPOKH
BHYTPY [AHHOM CTPOKH, 3aMeHa Hal[eHHOW IOZACTPOKU Ha JAPYTyK CTPOKY.
[eHepaliusi BceX C/0B B HEKOTOPOM ajiaBUTe, Y/ OBJIETBOPSIFOIIMX 3aZaHHBIM
orpaHnyeHusiM. [Ipeobpa3oBaHKe Urc/ia B CHMBOJIbHYIO CTPOKY M 00paTHO

3.10

MaccuBbl ¥ TOC/Ie[OBaTe/IbHOCTH  uuces.  BbiuncieHue  00001EHHBIX
XapakTepUCTUK 37eMEeHTOB MacCuMBa WM UWCIOBOM IOC/e0BaTebHOCTH
(cymmbl, TIpOM3BeJleHUsl, CpefiHero apupMeTUYecKoro, MHHHMAaJbHOIO U
MaKCMMa/IbHOTO  3/IeMEHTOB, KOJMYecTBa 3/1eMEHTOB, Y/OBJETBOPSIOLMX
3a/JaHHOMY YC/IOBHIO). JIMHEMHbIM TMOWCK 3aJjaHHOrO 3HauyeHWsl B MacCHBe.
AnroputMmbl  paboThl C 3/IeMEHTaMH MacCHBa C OJHOKPaTHBIM TPOCMOTPOM
MaccuBa. CopTHpOBKAa OJHOMepHOro Maccupa. [IpocTble MeTo[bl COPTHPOBKHU
(MeToz Tmy3bIpbKa, MeTOZ, BbIOOpa, COpPTHPOBKa BcTaBKamH). CopTHPOBKa
civsiHieM. beictpasi coptupoBka maccuBa (anroputM QuickSort). JIBOMYHBIM
TIOUCK B OTCOPTUPOBaHHOM MacCHBe

3.11

[lBymepHble MacCHBBI  (MaTpuIlbl). AJITOPUTMBI  00pabOTKU  ZBYMEPHBIX
MacCHBOB: 3allojIHeHWe J[IByMEPHOTO UHMCJIOBOIO MacCuBa IO  3a/laHHbIM
TpaBU/IaM, TOWCK 3/IeMeHTa B /IByMEPDHOM MaCCHBe, BBIYMC/eHHe MaKCHMyMa
(MUHHUMYMa) ¥ CyMMBbI 3/IeMEHTOB /IByMepHOTO MacCHBA, TlepecTaHOBKa CTPOK U
CTOJIOLIOB IBYyMEPHOTO MacCHUBa

3.12

CnoBapu  (accolMaTHBHBbIE  MAaCCHBBI,  OTOOpa)keHus).  X3II-TaOJHIBL.
[MTocTpoeHue anaBUTHO-YACTOTHOTO CJIOBAPSI AJIS 33[JaHHOTO TeKCTa

3.13

Creku. AHanM3 TIPaBWILHOCTH CKOOOUHOTO  BBIpaKeHWsl. BbiuncieHue
apr(MeTUUeCKOro BbIpa)KeHusl, 3alMCaHHOT0 B MOCT(UKCHOU (hopme.
Ouepesu. Vicnionb3o0BaHue ouepesy /i/isi BDEMEHHOTO XpaHeHUs JJaHHbIX

3.14

AnroputMbl Ha rpadax. IlocTpoeHnMe MHMHHMMAaabLHOTO OCTOBHOTO JlepeBa




B3BEIIIEHHOTO CBSI3HOTO HeopueHTUpoBaHHOro rpada. KommuecTBo pa3nuuHbIX
MyTel MeX/y BeplIMHAMU OPUEHTUPOBAHHOI'0 aljUK/INUecKoro rpada. AIroputm
[elKcTpbl

3.15

[epeBbs. Peanmusauys gepeBa C IMOMOLLBH CChbIJIOYHBIX CTPYKTYp. [IBOMYHBIE
(bunapHbie) fepeBbs. [TocTpoeHue JepeBa AJisi 33JlaHHOTO apU(PMeTHUeCKOro
BbIpa)KeHUs1. PeKypCcHBHbBIe airTOPUTMBbI 00X0/ja JepeBa. Vcnonbp3oBaHue CTeKa U
ouepesu A1t 00X0/1a iepeBa

3.16

JuHamMu4yeckoe TPOrpaMMHPOBaHMe KaK MEeTOJ pelleHus 3a/lau C COXpaHeHHeM
TIPOMEKYTOUHBIX pPe3y/IbTaToB. 3aflauM, pellaeMble C TIOMOILbI0 TUHAMUYECKOTO
TIPOTPaMMHPOBaHUS: BbIUMC/IEHUe PeKYPCUBHBIX (YHKLIWMN, TTOJCUET KOIMYeCcTBa
BapUaHTOB, 3a/1a4X ONTUMH3aLN

3.17

[TousiTie 006 0OOBEKTHO-OPUEHTHPOBAHHOM TMpPOrpaMMHUpOBaHud. OOBEKTHI U
Ki1accel. CBOMCTBA M MeTObl 00BeKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAIU3.
Pa3paboTka TmporpaMM Ha OCHOBe OOBEKTHO-OPMEHTHPOBAHHOTO TOAXO07a.
VHKancynsauys, Hacae0BaHye, I0JIMMOpPGU3M

VHpopMaLMoHHbIe TeXHOJIOTHUU

4.1

Anamu3 paHHbIX. OCHOBHBIe 3a/laud aHajau3a [aHHBIX: IIPOTHO3MpOBaHUe,
K1accuduKalus, KaacTepusaliysi, aHanu3 OTK/IOHeHuWi. [locnesoBaTenbHOCTb
pellleHMs 3aflay aHa/iu3a JaHHBIX: COOp MepBUYHBIX JIaHHBIX, OUMCTKA M OLIeHKa
KayecTBa /[IaHHBIX, BbIOOp M (WIM) TIOCTpOeHWe MOJenu, IpeoOpa3oBaHUe
Jl@HHBIX, BU3ya/M3allvs [aHHbIX, UHTeprpeTralys pe3ynabTaToB. [IporpamMMHbIe
cpeactBa U VHTepHeT-cepBHUCHI [yl 00pabOTKM W TIpe/CTaBeHUs /laHHBIX.
Bosbime ganHbie. MarmHHOe 00yueHMe

4.2

AHanu3 [aHHBIX C TIOMOLBIO 3eKTPOHHBIX Tabiuil. BblyMcieHHe CyMMBI,
cpefHero  apudMeTUUYeCcKoro, HauOosbllero (HauMeHbIlero)  3HaueHUs
JuariazoHa. Beruncienue ko3dduimeHTa KOppessiuM [IBYX DSZIOB JIaHHBIX.
[TocTpoeHre cTO/MOYATHIX, JIMHEMUATBIX U KPYTOBBIX AuarpamMm. IlocTpoeHue
rpacdvkoB byHKIMM. [Tog6op TUHUM TpeH/ja, pellleHHe 3a/lau IMPOrHO3UPOBaHUS.

Perienue 3a4a4 OIITUMH3alJUU C MTOMOIBIO 3JIEKTPOHHBIX Ta6]II/IL[

4.3

[uckpeTusalyss TNpd  MaTeMaTUYeCKOM  MOJe/MPOBaHUM  HelpepbIBHbIX
npoiieccoB. MoJenpoBaHre IBWKeHUs. MoJenupoBaHie OHOIOTHUeCKUX
cucteM. MaTemaTMuecKue MOZeIM B SKOHOMUKe.  BpluMc/uTenbHbIE
JKCIepUMeHThl ¢ MogenisiMi. OBpaboTKa pe3ynbTaToOB 3KcriepuMeHTa. Metof
HauMeHbIIMX KBajparoB. OlleHKa UMC/IOBBIX [1apamMeTpOB MOZeIUupyeMbIX
00beKTOB ¥ TIpolleccoB. BoccTaHOB/ieHHWEe 3aBUCHMMOCTeH 110 pe3yJsbTaTam

JKCTIepUMeHTa

4.4

BeposTHOCTHBIE MOJIeJIn. Metogp! Momnre-Kapio. NmutaiioHHoe

MOJe/IMpOBaHUE. CucTeMbl MacCOBOI'O O6CJ'IY)KI/IBaHI/IH

4.5

TabmuHble (pensiyoHHbIe) 6a3bl AaHHBIX. Tabija — TIpe/iCTaBIeHde CBeleHUiH




00 omHOTUITHBIX OObekTax. ITose, 3amuch. Kitou Tabmunpl. Pabora ¢ rotoBoi
0a3oit maHHBIX. 3ariosHeHUWe 06a3sbl fAaHHBIX. [IOMCK, COPTUPOBKA M (DUIbTpALIUS
JNAHHBIX. 3arpockl Ha BLIOOPKY [aHHBIX. 3ampockl C  TlapaMeTpaMH.
BorurcisieMblie MoJisi B 3aIpOCax.

MHoroTabmuHble 6a3bl JaHHBIX. THIBI CBsi3ed Mexay Tabsmuijamu. BHerHui

Kr04. LlesoctHOCTE 6a3bl JaHHBIX. 3arpOChkl K MHOTOTA0/IMYHBIM 0a3aM aHHBIX

4.6

TekcroBblli Tmpoueccop. CpezacTBa TMMOMCKAa M aBTO3aMeHbl B TEKCTOBOM
niporieccope. CTPyKTypHpOBaHHbIE TeKCTOBbIE JOKYMeHTbl. CHOCKH, OTr/iaB/IeHHe.
[TpaBusia LUTUPOBAHUSI HCTOUHMKOB U ocdopmiieHHsi Oubnvorpaduuecknx
CCBITIOK




YUYEBHO-METO/JNYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JI1 YYEHUKA

METOANYECKHWUE MATEPHAJIbI VI YUUTEIA

IO ®POBLIE OBPA3OBATE/IBHBIE PECYPCbBI 1 PECYPCbI CETH

NMHTEPHET






