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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3zpab0oTaHa Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaMm
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma o undopmaTrke 1a&T NpeACTaBICHHUE O EIsIX, 001Iel CTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YU€OHOT 0 NpemeTa
«Mapopmatukay Ha yriIyOJEHHOM YpOBHE, YCTAHABIMBAET 00S3aTEIbHOE
IPEIMETHOE COJIEpIKaHUE, IPETyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE TI0 pa3eiaM
U TeMaM Kypca, ONpeAeNsieT paclpeesieHue ero mno kiaccaM (rogaM HU3ydeHwus),
Na€T MpPUMEPHOE paclpesesieHue Y4eOHbIX YacoB MO TEMAaTHUYECKUM pa3JesaM
Kypca M PEKOMEHIyeMylo (MPUMEpHYI0) IOCIEeI0BATEIIbHOCTh WX HW3YYCHHUS C
yu4€TOM MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKA y4eOHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

[TporpamMMma 1o nH(pOpMaTHKE ONpPEAEIIIeT KOIUUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTEePUCTUKU Y4EOHOr0o MaTepuaia Jyisl KaKI0ro Tojia U3y4eHHs], B TOM YHCIIe
JUISL COAEPKATEeIbHOTO HATOJHEHHsI Pa3HOTO BHAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyuaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
roCyapCTBEeHHON UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopmaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MporpaMM U Y4eOHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCUWIUIMHBI, HW3ydaromei
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOXKHOCTH aBTOMAaTHU3aIMU WH(POPMAIMOHHBIX
IPOLIECCOB B PA3IMUHbIX CUCTEMAX;

OCHOBHBIE  O0JIaCTM  TpUMEHEHUs  WH(POPMATHUKH, TPEXKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIMAIBHYIO Chepy;

MEXIUCITUIUTMHAPHBIN ~ Xapaktep HWHQOpMAaTHKH ©  HWHPOPMAITMOHHOM
JESITEIIbHOCTH.

Kypc uHbopMaTuku a5is ypOBHSI CpeIHEro 00IIero oO0pa3oBaHUs SBISACTCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydJarommxcsi B o0jacTu
UHPOPMATUKA U WH(DOPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha CoJiepKaHue Kypca MH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUUYECKOE OCMBICICHHE, MHTEPIIPETALNI0 U 0000IIeHNe
ATOTO OIBITA.



PesynpTaThl  yriayOJaeHHOTO ypOBHS HM3Yy4eHHS y4eOHOTO Tpeamera
«Madopmatukay OpHEHTHPOBAHBI HA TOJYYCHHE KOMICTECHTHOCTEH IS
nocJeyromieit mpodeccuoHaaIbHON neaTenbHOCTH. OHM BKITIOYAIOT B CEOS:

OBJIQJICHUE KJIIOYEBBIMH MOHATUSAMH M 3aKOHOMEPHOCTSIMH, PACIIO3HABAHHE
COOTBETCTBYIOIIUX WM  TPU3HAKOB UM  B3aUMOCBSI3€d,  CHOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbIC TOAXO/IbI K U3YUYECHHIO SBJICHUM;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3ajayu,
XapaKTEepHbIE ISl UCTIOJIb30BaHUSI METOI0B M MHCTPYMEHTAPUs IAHHOTO Y4eOHOTO
MPEAMETA;

HaJIM4ME TPEJCTAaBICHUN O JIaHHOM Y4e€OHOM IIpEeJMETe Kak IIeJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU 00JACTIMU
3HAHUU.

B pamkax yriny06i€HHOro ypoBHSI U3yueHUs MH(MOpMATHKU 00ecreuynBaeTCs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYyYaronIuXxcsl K MPOJIOKEHUIO 00pa3oBaHUs B
OpraHu3aluiax  MOpodecCuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWIIbHBIE CHUCTEMbl W CETH, OOJIbIINE JaHHBIE U
MalIMHHOE OO0Yy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TE€XHOJIOTHUH, CHUCTEMBI PACIpPEACIEHHOIO PEECTpa, TEXHOJOTUH BUPTYAIbHOW WU
JIOITIOJTHEHHOM peabHOCTEM.

OcHoBHasi 1enb U3ydeHUsi yuyeOHoro mpeamera «WUudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUEeHHE
JaTbHEUIIET0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HH B YCIIOBUSX Pa3BUBAIOIIETOCsS MHPOPMALIMOHHOTO 00IeCTBA
M BO3pacCTalolleil KOHKYPEHUMHU Ha phIHKE Tpylaa. B CBA3M C 3TUM H3ydyeHUE
uHpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMaHUU POJHU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3an4ath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;

cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha HW3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
DKOHOMHYECKOTO, MOIUTUYECKOTO, KYJIbTYPHOIO, HOPUAUYECKOrO, HPHUPOIHOTO,



PrOHOMHUYECKOTO,  MEIWLUMHCKOTO M (DU3HOJOTHYECKOrO0  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTEKTOB MH(OPMALIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHHE HH(OpMAIUY;

CO3JaHUE YCIIOBUW JJIsi pa3BUTUSL HABBIKOB y4€OHOHM, NMPOEKTHOW, HAyYHO-
UCCJIEI0OBATENBLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMM OOYYArOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro mpeametra «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMaTUYECKUX pa3zelia.

Pasznen «LludpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH(QOPMATUKH, BOIPOCHl KOJUPOBAHUS HWH(MOpMALUH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHpPOBAaHMeE) HAIPaBJIEH Ha pa3BUTHUE
AITOPUTMHYECKOTO MBILIUICHHS, pa3padOTKy ajJrOPUTMOB U OLICHKY MX CJIOKHOCTH,
(GbopMUpOBaHKE HABBIKOB pealii3alliy MPOrpaMM Ha S3bIKax MPOrpaMMHMPOBAHMUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTHM, pPEalM30BaHHBIX B IPHUKIATHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIu3a
JAHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TAONHULl NIJS pEIICHHUs
NPUKJIAAHBIX 337a4.

B npuBenénHoM nanee coaepxkanHuu ydyeOHoro npeameta «MHbopmarrka
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTEIBHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEAJIOKEHBI JIJISI U3YUYEHUS! OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOITUMCH.

VYrinyOnéHHbIE ypoBEHb U3y4e€HHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IUis
TEXHOJIOTUYECKOT0  MpO(QuUisi, OPUEHTUPOBAHHOIO HAa  HWHXKEHEPHYIO U
nHpopMaIIMOHHYI0 c(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3YYCHUS
UH(GOPMATUKNA OOECIIEUYNBAET: MOJATOTOBKY OOYUYaIOIIUXCs, OPUCHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXXEHEPHBIE
CHELUATbHOCTH, YYacTHE B IPOEKTHOM M HCCIEN0BATEIbCKON JIESTEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HAMNpPAaBICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, MMOATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Clla4ye
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocnemoBaTeTbHOCTh W3YYEHHUS TEM B TIpeneiax OJHOTO roaa oOydeHHs
MOXXET OBITh HM3MCHEHA 10 YCMOTPCHHMIO YYHTENIS TPH ITIOJITOTOBKE padoucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHHSL.

OO11ee ynCiI0 YacoB, pEeKOMEHAOBAHHBIX ISl U3y4eHHsI HHPOpMaTUKu — 272
yaca: B 10 xiacce — 136 yacoB (4 4aca B Heneno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICITIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKHM O0€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI pabOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTtvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas mnamsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJIIephl BHENIHUX YCTPOUCTB. [IpsAMOil 1oCTyn K mamsTH.

OCHOBHBIE ~ TEHIECHLUHMHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHble BIuMcaeHus. MHoOronpouneccopusie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHuble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBUIMX JAaHHBIX.
MoOusibHbIE TH(POBBIE YCTPOKWCTBA U UX POJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX ycTpolcTB. IlapanmnenbHoe mnporpaMMHUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnroHHBIC CHUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTtpoucTtB. MHCTasiuuss W JAEUMHCTAULALUSA  HPOTrPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (aijIoB B
noyiroBpeMeHHou namstu. [llabnonsl 1u1st onrucanus rpynmi (aiiios.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 00eCIIeUeHUs
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HeKOMMEpPUYECKOe UCII0JIb30BaHUE MPOTPAMMHOI0 00ecTieueHus U
u(ppoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAaHABIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanyu 3a HENPaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AINIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete MHTEpHET. Anpecanns B cetu MHaTepHet. [IpoTokonsl
creka TCP/IP. CucremMa 1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHHACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpeneneHre MaplipyTa JBUKEHHS
IIAKETOB.

Buner  npestenbHoctn B cetu  HMutepHer.  CepBucel  MHTepHerTa.
['eonndopmarimonnbsie cucTembl. ['€0J0KalMOHHBIE CEPBUCHI PEeaIbHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMATbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHoJorui. OO1ue mpodieMbl 3aluThl
uHdopmaIuu 1 “HPopMauoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATHU3UPOBAHHBIX MH(DOPMAITMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(DUIeHIIaNBbHON HHPOpPMAIIUK, XpaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0OecrieueHrue U CrocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXxHuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmra apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHIL.
[udper npoctoit 3amensl. [Mludp Lezaps. [udp Buxenepa. Anroputm
mdpoBanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanusi, nanueie U 3HaHus. MHbopMalmoHHbIE MPOLECCHl B MIPUPOJIE,
TE€XHHUKE U OOIIECTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBI. HeobxoammocTh
JTUCKpeTh3auu uHopmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBonuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOOB.
VYcinoBue @Pano. I[locTpoeHHe OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnMHUIIBI U3MEpeHHs KOMuecTBa HHPopMauuu. AnaBUTHBIA MOIX0] K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX WM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCcTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO UG B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1IEJI0Tr0 yucia u3 P-u4HON cuCcTeMbl CUMCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBoja KOHEUHOW P-udHOM npoOu B NECSITHUHYIO.
ANTOpUTM IEpEBOAA LIEJIOT0 YKCIA U3 IECITUYHON CHUCTEMBI CYMCIICHHSI B P-MUHYIO.
[lepeBon kKOHEUHOM AecATHYHOM ApoOu B P-munyro. /[BonmuHas, BOCbMepHUHas U
[IECTHAIATEPUYHAS CUCTEMBI CUHCIICHHUS, CBA3b MEXAY HUMH. Apudmernyeckue



omnepanuy B NO3MLUHOHHBIX CHCTEMAax CUMCIECHMA. TponyHas ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KoaupoBanue texctoB. Kommpoka ASCIl. OnnoOaliTHBIE KOTUPOBKH.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaduuecKux TaHHBIX MPU 33JaHHBIX pa3pelIeHUH U TyOnHEe KOJAUPOBAHUS LIBETA.
[IBeToBbie MOnenu. BekTtopHoe komupoBaHue. @opmarbl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koauposanue 3Byka. OueHka nHGOpMaMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
[P 33IaHHBIX YAaCTOTE AUCKPETHU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3bIBaHUS. BbICKa3bpIBaTelbHbIE (HOPMBI
(mpeaukatsl). KBaHTOPHI Cy1IECTBOBAHUS U BCEOOILHOCTH.

Jlormueckue omepauuu. Tabmuubl UCTUHHOCTU. Jlornueckue BBIpAKEHHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTU. JIorndeckue onepauuy U onepanuy HaJl MHOXKECTBAMU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornueckue (QyHKIUH. 3aBUCHMOCTbh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKUMNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIE CUCTEMBI IOTHYECKUX (DYHKIIHM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHHUS MO Ta0JIMLIEe UCTUHHOCTH.

Jlornueckue »35eMEHTHI B cocTaBe KomImbtorepa. Tpurrep. Cymmatop.
MHuoropaspsaneiii cymmarop. lloctpoenne cxem Ha JOTMYECKUX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBieHne LENbIX 4YHMCEN B HaMATH KoMmmbioTepa. OTrpaHUYEHHOCTH
JVana3oHa 4YUCEel NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIM
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BEIIECTBEHHBIX YHMCEN B ITAMITH KOMIIBIOTEPA. 3HAuallas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEIIECTBEHHBIX 4ucen. [Ipobmembl
XpPaHEHUs BEIIECTBEHHBIX YHCEJ, CBA3AHHBIE C OIPAHUYEHUEM KOJIMYECTBA
pa3psAnoB. BelnonHeHne omnepanui C BEIIECTBEHHBIMH 4YHUCIIAMH, HAKOIUJICHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3alad Ha KoMIbroTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabiul. Otinanoussli BbiBoA. IlomiaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI EPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LIEJIOYKCIICHHBIE, BEIECTBEHHBIE, CHMBOJIbHBIE, JIOoTHUeCcKne. BetBnenus. CioxHbIe
ycnoBus. Llukiel ¢ ycnoBueM. llukibl mo nepeMeHHOU. B3ammosameHseMoCTb
pa3iMyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBleHHE LHMKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA [IUKJIA.

JloxymenTHpoBanue nporpamm. Mcrnons3oBanue kommeHTapues. lloaroroska
ONMCAHUA MPOrPAMMBI U UHCTPYKLUH JJIS1 TOJIb30BATENS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa30uMeHue 3amucu 4ucia Ha OTAENbHbIE IUQPHI,
HAaxXOXXJEHUE CYMMbl W TpOU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MuUHUMAaTBHOW) UG PHI.

HaxoxzaeHnue Bcex IMPOCTBIX YMCEIl B 3aJlaHHOM auariasoHe. Ilpencrasiienue
Yrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXxcs B (paitnax. TekcToBble U TBOMYHBIE (ailibl.
daitnoele nepeMeHHbIe ((pailioBbie ykazaTenn). Ytenue u3 Qaitna. 3anuch B daidi.

PaszOuenue 3agaun Ha noazanauu. [loamporpamMmel (pouenypsl 1 GyHKIUH).
Pexypcus. PexypcuBnbie 00bekThl ((hpaktansi). PexypcuBHBIC Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka Jjisl OpraHu3aliid PEKYpPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOTMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[MoaxatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsie MeTobl. TouHOE ¥ TPpUOTMHKEHHOE petieHus 3a1aun. YucaeHHbIe
METO/Ibl pEUICHUs] YpaBHEHUU: MEeToJ mNepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHHUE JUIMH KpUBBIX. BbruucieHue miomanaed ¢uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpameuui).
[Tonck wmakcumyma (MHUHMMYMa) QYHKIMA OJHOM MEPEeMEHHONM METOAO0M
IIOJIOBUHHOTO JEJIEHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
IPOTrPAMMHUPOBAHUS 111 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IOSIBJIEHUH CHMBOJIAa B CTPOKE,
pazOueHue CTPOKHU Ha CJI0Ba MO MPOOETLHBIM CUMBOJIaM, TOUCK MOJICTPOKH BHYTpU
JTAHHOW CTPOKH, 3aME€Ha HalJICHHOW MOICTPOKH Ha APYTYIO CTPOKY. ['eHepanus Bcex
CIIOB B HEKOTOPOM andaBuTe, YIOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHHUYCHUSIM.
[Tpeobpa3oBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4Kcesl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCcCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
IPOU3BENICHUS, CPEAHETO ApUPMETHUECKOr0, MUHUMAJIbHOTO U MAaKCHUMAaJIbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBka OZHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTHpOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowvHBI TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBBl (MaTpulbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MACCUBA I10 3a/JaHHBIM IIPAaBHJIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanue u (opmarupoBanue. [IpoBepka
opdorpapun u rpammatukud. CpeacTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHUsl B TEKCTOBBIX Mpoueccopax. OGIayHble CEpBUCH.
JenoBas nepernucka. Pedepart. [IpaBuna mutupoBanusi HCTOYHUKOB U 0OPMITCHUS
oubmmorpaduueckux ccouiok. OdopmiieHUe CIUcKa JUTepaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTA. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHann3 ngaHHbIX. OCHOBHBIEC 33Ja4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHMUE,
KJIaccupuKauus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BU3YyalM3alisl JAaHHBIX, HHTEpIIpETalus pe3ynbTaToB. IIporpammubie cpencTtBa u
UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIine naHHbIE.
MamuaHoe 00yuenue. MHTe ek TyaabHbIi aHAIN3 TaHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpeIHETo apu(PpMETHUECKOTr0, HAanOOJBIIETO (HAUMEHBIIIET0) 3HAUCHHS IUaa30Ha.
Breruncnenne koad@uimeHta KOppeasiuu ABYX psAIOB AaHHBIX. llocTpoenue
CTOJIOYATHIX, JMHEHYAThIX U KPYroBbiX jguarpamm. I[locTpoeHue rpadukoB
dbynkuumii. [Togbop MuHUM TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIIeHWE YpaBHEHUH C TIOMOILIBIO M[MOA00pa MapameTpa.
OnTuMu3anys Kak NOWCK HAWIYyYIIEro peuieHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHKUHMS, orpaHrdeHus. JIokanbHbIe U M100aTbHBI MUHUMYMBI 11EJI€BOM (DYHKIIUU.
Pemenue 3aay onTUMHU3aIUU C TTOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Teopernueckue NOAXOAbl K OLEHKE KOJM4ecTBa HWH(pOpMauu. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JnaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTrOpuTMBI CKaTUS TaHHBIX C OTEPSMU. Y MEHBILICHHUE TITyOUHBI
koaupoBanHus 11BeTa. OCHOBHBIC Ujen anroputMoB cxkatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTh BPEMEHM IE€peAadyd OT
MH(POPMAIIMOHHOTO 00BbEMA JaHHBIX M XapaKTEpUCTUK KaHasla CBA3M. [IpuymHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstoNINE
oOHapy>KuMBaThb W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ noBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI CHUCTEMBI W HUX B3auMozeucTBue. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenu u mopenupoBanue. Llens MoaenupoBanusi. COOTBETCTBUE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpoIleccy, Led MojaenupoBanus. Gopmanuzanus
NPUKIIAJAHBIX 33]1a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM MJis
BOCHIpUATHUS yesloBeKOM. ['paduyeckoe npeacTaBieHue JAHHBIX (CXeMbl, TaOIUIIbL,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHIl, CIHCKOB CMEXHOCTU. Pelienue
AITOPUTMUYECKUX 3aj]ad, CBSA3aHHBIX C aHaiu3oM rpadoB (MOCTpoeHUE
ONTUMAJBHOTO MyTH MEXIy BepIIMHAMU Tpada, ompeaesneHue KOIMYecTBa
Pa3IMYHBIX MyTEH MEX1y BEpPIIMHAMU OPUEHTUPOBAHHOTO AllUKIMYECKOTo Tpada).

Hepesbst. bunapuoe nepeo. [lepeBps noucka. CrocoOsl 00xonma Jepesa.
[IpencraBienne apumMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOM nHpopManue. [loctpoenune aepesa nepedbopa BapuaHTOB,



OTNKCAaHUE CTPATETUU UTPhI B TAOIUYHON (opMe. BBIMTPHIIIHBIE U IPOUTPHIIIHBIE
NO3ULKHN. BBIMTPHIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacrno3HaBaHMsl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MneHTHu(UKaLus U MOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosib3oBaHMe METOIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0ydYarommx cucreMax. Mcnonp3oBaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTroTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI U IPOrPAMMHPOBAHHUE

dopmanm3anys MOHATUS anroputMa. Mammua TreroprHra Kak yHUBepCcaabHas
Mozenb Beruucnenun. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl U 00bEM HCIONB3yeMOMN
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM CIIOKHOCTH ~ AJITOPUTMOB. AJITOPUTMBI  ITOJIUHOMHUAIBHOU
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOPUTMOB PEIICHUS
OJITHOM 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«pemiero DparocheHar.

MHoropa3zpsaHbie LeIble YUCa, 3a1a4d JUIMHHON apu(pMETUKH.

CnoBapu  (accouUMaTHBHBIE MAacCUBBI, OTOOpaK€HUA). XOII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIsl 33JJaHHOT'O TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwluncienue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN dopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIICEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOTro rpada. KomnyecTBo paziauyuHbIX
nyTed MeXAy BepIIMHAMU OPUEHTHUPOBAHHOIO AlMKIMYECKOro rpada. Aaropurm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xofa aepeBa. Mcnonb3oBaHue creka u
ouepenu s 00xoaa IepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YIbTATOB. 3aJauyM, PEUIA€Mble C MOMOILBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
IOACYET KOJIMYECTBA BAPUAHTOB, 38141 ONTUMHU3ALUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM TMPOrpaMMHUpoBaHUH. OOBEKTHI U
kjaccel. CBocTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAIU3.



PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOJA.
Wukarncynsuus, HacleJ0BaHue, TOIUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepderica
noJb30Bares. Mcrnonp30BaHNe TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJIsl TOCTPOCHHUS

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopManmoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: ITOCTAHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAEIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MoaenupoBanue ABM>XeHUs. MoaenupoBaHre OMOJIOTMYECKUX CUCTEM.
MaremaTuyeckre MOJIeIM B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJCIISAMH.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN IO pe3yJIbTaTaM dKCIIEPUMEHTA.

Beposarnoctasie  mozenu.  Metoast Monte-Kapno.  MimutanmonHoe
MozenrpoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOoTMHHBEIX oOBekTax. Ilone, 3ammchk. Kimrou Tabauimel. PaGoTa ¢
roToBOil 0a30if naHHBIX. 3amojgHeHWe O0a3pl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiemsie nmosis B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. THUIBI CBA3EN Mex Iy Tadnuiamu. Buennuit
kiro4. LlemocTHOCTh 0a3bl TaHHBIX. 3aIPOCHl K MHOTOTA0IMYHBIM 0a3aM JIaHHBIX.

Nuteprer-nipuiioxkenus. [loHaTre 0 cepBEpHON U KIMEHTCKOM YaCTAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMUYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX
ycTpoiicTB). I'paduueckuii pegakrop. Pazpemenne. Kagpuposanue. Vcnpapienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — LIBETa.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsbs. PabGora ¢ obGmactsamu.
OUIbTPBI.



Mmorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenue BbiaeneHHONW oOnactu. [loaroroBka miumocTparuii st BeO-callToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussle. dopmaTel BEKTOPHBIX
pucyHkoB. VMcnosib30BaHre KOHTYpPOB. BekTopu3anus pacTpOBbIX H300paXEHUM.

[IpuHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIe
Mozaenu. Marepuanel. MopenupoBaHUE MCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoJoruM (3D-npunTepsl). [loHATHE O BUPTYabHOM peanbHOCTH U
JOTIOJITHEHHOM PEabHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHUEHTAIIMH, TIMO3UTHBHBIX BHYTPEHHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOU JIEATETLHOCTH.

B pesynapraTe wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX ITPaB M 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOMOPSJIKA, COOJIOEHNE OCHOBOTOJATAONINX HOPM HH(POPMAIMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT'0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAas OCTETUKY HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370POBOTO W  Oe3omacHOro  oOpa3a  JKH3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 32 CUET COOTFOACHUS



TpeOoBaHUII  0e30mMacHON  AKCIUTyaTalldd  CPEeICTB  HMH()OPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIl;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH NIEATEIHHOCTH TEXHOJOTHYCCKOW W COIMATBHON
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKCHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoii TpaHchopMaIui MHOTHX cdep )KU3HH COBPEMEHHOIO OOIIECTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporiecce moCTKEHHS THIYHOCTHBIX PE3YIhTATOB OCBOSHUS ITPOTPAMMBI TT0
nH(pOpMaTHKE Y OOYYAIOIINXCS COBEPIIICHCTBYETCS AMOIMOHATBHBIN HHTEIJIEKT,
Mpeanoararmii copMUPOBAHHOCTD:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOIMOHAIEHBIM U3MEHEHHSIM | TPOSIBIISATE THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSIHHEC
JIPYTUX, YYUTHIBATh €r0 TPHU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus WHGOPMATHUKHM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCaJIbHbIe Y4YeOHbIC NECUCTBUS, PETYISTUBHBIE YHUBEpCAIbHBbIC Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrMUYecKue AeiiCTBHUS:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBIN IPU3HAK WMJIM OCHOBAaHUA JJI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IJIaH pEHIeHUs MpoOJeMbl ¢ YYETOM aHaIM3a UMEHOUINXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYAIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-MCCIIE0OBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE MpPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTb M (OPMYyJIHpPOBaTh COOCTBEHHBIE 3alayd B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHMBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEIbHYIO U MPAKTHUECKYIO O0JacCTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl U pEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmanmeii:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAIMOHHON
0e3011aCHOCTH;

BJIaJIeTh ~ HaBBIKAMM  pAClO3HABaHWS W 3aIlIUTHl  WHQpOpMAIUH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh IPEANOCHUIKM KOH(MIUKTHBIX CHTyaIllud |
CMSATYATh KOH(JIUKTHI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPpUHUMATh 1€MW COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYACTHUKA KOMAaH bl B OOILIUI
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPUIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1elCTBUS

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABJISITh IIJIaH PELIECHUs TPOOIEMBI ¢ YUETOM UMEIOLINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOUYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyal[UMsIM, BHOCUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;

BJaJE€Th HABBIKAMU  IIO3HABATEIbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTHl JPYIMX IIPH AHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHS 6 10
Knacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIbTAThI:

BJIAJICHUE MPEACTABICHUSIMH O POJM HHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B MPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIU,
«UH(DOPMAITMOHHBIN TPOIIECCH, KCUCTEMAY, KKOMITIOHEHTHI CUCTEMBD», «CUCTEMHBIN
abdexTy, «mHbOPMAIIMOHHAS CUCTEMAaY, KCHCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMH TOuCKka uHpopmamuu B ceth VHTepHET, yMeHwue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYYSHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIIHME JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMNpPABICHHUS  HWCIIOJIL30BAHUS, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYHCTKAa W OIICHKAa KadecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOSHUE MOJCIH,
npeoOpa3oBaHne JaHHBIX, BU3YAIU3AIHs TAaHHBIX, HHTEPIPETAIUS Pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUEC HaBbIKAMHU PabOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJIs PEIICHHS YU4eOHBIX 3a71a4 110 BEIOpaHHOMN
CeIaIN3allnu;

HAJIMYKE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHLHUIAX OPraHU3aALNUA U (PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceTeid, 00 OOMMX NPUHIUIIAX Pa3pabOTKW U (PYHKIIMOHHPOBAHUS HWHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUE yrpo3 NHPOPMAITMOHHON 0€301TaCHOCTH, UCITOJIb30BAaHUE METO/IOB
U CPEACTB MPOTHBOJCUCTBHUS STUM YIrpo3aMm, COOJIOeHHEe Mep Oe30MacHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JTaHHBIX,
coOmoieHne TpeOOBaHWN TEXHHMKH OC30MaCHOCTH M THUTHUEHBI NMpU paboTe C
KOMIIBIOTEPAMH W JIPYTUMH KOMITOHEHTaMH ITU(POBOTO OKPYKEHHUS, TTIOHUMaHHE
IIPaBOBBIX OCHOB HUCIIOIH30BaHUS KOMITBIOTEPHBIX IIPOTpaMM, 0a3 TaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAaHHWE OCHOBHBIX TMPHUHIMIIOB JUCKPETU3AIMHA DPA3NTUYHBIX BHJIOB
uHpOpMAIlMK, YMEHHE ONpeNeNiaTh WHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpadUYecKuX W 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX TapaMeTpax JUCKPETH3AIlNH,
YMEHUE OTNPEACISITh CPEAHIOI0 CKOPOCTH Mepeavyn JaHHBIX, OIICHUBATh H3MECHEHNE
BpEMEHU TMepeayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTePUCTHK KaHaJla CBS3H;

YMEHHE HCIIOIh30BaTh MPU PEIICHUHU 3aJlad CBOWCTBA MO3UIIMOHHOW 3aIiCH
YHUCeJI, AITOPUTMA ITOCTPOCHUS 3alMCH YKCTIa B MIO3UIIMOHHOW CHCTEME CUHCIICHHUS
C 3aJJaHHBIM OCHOBAaHHMEM W IOCTPOCHHUS YHCIIA IO CTPOKE, COJEpKaIllel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJHATH apU(METHICCKUE ONIEPAIMN B TIO3UIIMOHHBIX CUCTEMAaX CUUCIICHHS,

YMCHHE BBITIONHATH MPEOOpa30BaHUs JIOTHYECKUX BBIPAKEHUH, HCIIONB3YS
3aKOHBI adreOphl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOEC BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIe
WUCTUHHOCTH, HCCIICJIOBaTh 00JacTh MCTHHHOCTH BBICKA3BIBAHUS, COJEPIKAIIETO
NIEPEMEHHBIC, PEIIaTh HECIOKHBIC JIOTHICCKUE YPABHCHHSI U CUCTEMBI YPaBHEHUH;

MOHMMaHUE O0a30BBIX QJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JUara3oHe, 00paboTKa MHOTOPA3PSTHBIX IETBIX
YHCeJI, aHAIM3 CUMBOJIBHBIX CTPOK U JPYTHX ), AITOPUTMOB TIOMCKA W COPTHPOBKH,
YMEHHE OIPEACIATh CIIO)KHOCTh H3yY4aeMbIX B Kypce O0a30BBIX aJTrOpPHTMOB
(cyMMHpoOBaHHWE JJIEMEHTOB MacCHBa, COpPTHPOBKAa MacCHBa, IEepeOOpPHBIC
aJITCOPUTMBI, TBOMYHBIN MMOWCK) W MPUBOJUTH MPUMEPHI HECKOJBKHUX ajJrOpPUTMOB
Pa3HOM CJIOKHOCTH JIJISl PEIICHUS OHOM 3a1a4H;

BJIQJICHUE YHUBEPCAIBLHBIM SI3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMu O O0a30BBIX THIAX JAHHBIX H
CTPYKTypaxX JaHHBIX, YMEHHE MWCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAINW3 MPEIJIOKCHHONW IPOTPaMMBI:
OTIPENCIIATh PE3yJbTAThl PA0OTHI IPOTPAMMBbI TIPU 3aJaHHBIX HCXOJHBIX JTAHHBIX,
OIPENEIIATh, MPU KAKMX HCXOMHBIX JIAHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX
pe3yJIbTAaTOB, BBISBJIATH JIaHHBIC, KOTOPHIE MOTYT IPHBECTH K OIMMOKe B paboTe
porpaMMel, GOPMYITHPOBATH MPEATOKEHHUS MO YIIYIIIEHUIO TPOrPaMMHOTO KOJIa;



YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI W
JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl C UCTIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCTO0JIb30BaTh AJIEKTPOHHBIE TAOIHUIIbI JIJIs1 aHATIU34, TPEICTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HAauOOJIBIIIET0O W HAWMCHBIIETO 3HAYCHHM, pEIICHUEe YpPaBHEHWU, BBIOOD
ONTUMAJIBLHOTO  pelieHus, noAdOp JHUHUM  TPEHJa, pelIeHue  3a1ay
MPOTHO3UPOBAHUS).

B mnpouecce uzyuenus kypca UHGOpMATUKU YTiyOn€HHOTO ypoBHS 6 11
Kacce o0y4aronIuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE MTPEAMETHBIC PE3yIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOIbI), MCIOJIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

YMEHHE pellaTh aJrOpUTMUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3371241 TOCTPOEHUSI ONITUMAIIBHOTO ITyTH MEXKy BepIIHaMu rpada, ornpeaeeHus
KOJIMYECTBA PA3JIMYHBIX MyTEd MEXKIYy BEpPUIMHAMU OPUEHTUPOBAHHOTO
alMKJIMYECKOTO rpada), yMeHUe UCII0JIb30BaTh AEPEBbS MTPU aHAIU3E U MIOCTPOCHUH
KOJIOB U JIJISI IPEACTaBICHUS apu(METHUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHuE pas3pabaThiBaTh W PEaTU30BBIBATH B BHJAEC MporpamMMm 0a30BbIC
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JaHHbIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEelIeHNH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApH, CTEKU, OYEPEAU, AEPEBbS),
UCIIOJI30BaTh 0a30BBIE OMEpaIii  CO CTPYKTypamMu JaHHBIX, MPUMEHSATH
CTaHJapPTHBIE U COOCTBEHHBIE MOMPOTPAMMEBI [ 00paOOTKH YHCIOBBIX IAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TIpU pa3paboTKe MporpamMm OHOIUOTEKH
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJKH MMPOTPAMM B
cpezie MporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CpEICTBAX
co3faHusl M pabOThl C HUMH, YMEHUE WCIOJIb30BATh TAOJMUYHBIE (PEISIIMOHHBIC)
0a3bl JaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JAHHBIX, BBHIIOJHITH COPTHPOBKY H
MOUCK 3amuced B 0a3e JAaHHBIX, HAIOJHATH pa3paboTaHHyl0 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MaTeMaTUUECKUE MOJIENN JJI aHaAInU3a
O0OBEKTOB U MPOIIECCOB: (OPMYIUPOBATH II€]Ib MOJEITUPOBAHHSI, BHITIOIHITH aHAIH3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICNIA MOJIEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTABISATh DPE3YJIbTaThl
MO/ICJIMPOBAHUS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBaTh JMYHOE HH(DOPMAILIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIMUIIOB pa0dOThI, BO3MOKHOCTEH M OIpaHUYECHUS
NPUMEHEHHUsI TEXHOJOTHI MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3NWYHBIX 00JACTAX,
HAJIMYUE TPEJCTABICHUIA O Kpyre penraeMbIXx 3a7ad MalIduHHOTO OO0y4YeHUs
(pacnio3HaBaHMsl, KJaCCU(PUKAUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  HUCHOJB30BAaHUM  HMHMOPMAIMOHHBIX  TEXHOJOTMH B  pa3iM4YHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Konu4yecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne i/m Kourposbnbie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThI
Pa3nea 1. {u¢gpoBasi rpaMOTHOCTH
K -
1.1 OMHI:IOTep YHUBEPCATILHOC 6 https://m.edsoo.ru/S7G1C8I4F
yCTPOMCTBO 00PabOTKHU JaHHBIX
1.2 [IporpammHOe obecrieueHne 6 https://m.edso0.ru/O7Y8HOA8P
1.3 KommbrorepHsie cetn 5 https://m.eds00.ru/T9X8U5C5J
14 NudopmanmonHas 6€301macHOCTb 7 2 https://m.edso00.ru/O5P5Z0J4I
Utoro no pazneny 24
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
IT
2.1 PeACTABICHHE HHpOpMALH B 19 2 https://m.edsoo.ru/H8U3V8VOH
KOMITBIOTEPE
2.2 OcCHOBBI areOpsl JIOTUKU 14 1 https://m.eds00.ru/B9T2C0OL4Q
2.3 Komnbrorepnas apupmeruka 7 1 https://m.eds00.ru/N6JSM6ASR
Hroro no paszneny 40
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHUpPOBaHue
3.1 BBenenue B mporpaMMupoBaHue 16 0.5 https://m.eds00.ru/P6H302G6S
3.2 BcnomorarenbHbie anropuTMbl 8 2 https://m.edsoo.ru/C2A0R9PII
3.3 YucieHHbIe METOIBI 5 3 https://m.edsoo.ru/U6LOX7F9Y
A Opad
3.4 JIPOPHTMEL ODPAbOTICE CHMBOIRIRLE ) 1 https://m.edsoo.ru/D2W2C0OE6B
JTAHHBIX



https://m.edsoo.ru/S7G1C8I4F
https://m.edsoo.ru/O7Y8H0A8P
https://m.edsoo.ru/T9X8U5C5J
https://m.edsoo.ru/O5P5Z0J4I
https://m.edsoo.ru/H8U3V8V0H
https://m.edsoo.ru/B9T2C0L4Q
https://m.edsoo.ru/N6J5M6A5R
https://m.edsoo.ru/P6H3O2G6S
https://m.edsoo.ru/C2A0R9P9I
https://m.edsoo.ru/U6L0X7F9Y
https://m.edsoo.ru/D2W2C0E6B

3.5 AnTopuTMBI 00pa0OTKH MacCHBOB 10 3.5 https://m.edso0.ru/COW7WOW7X
Hroro no pazaeny 44
Pa3nea 4. UnpopManoHHbIe TEXHOJTOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5 https://m.eds00.ru/N8G9E1S4M
4.2 AHanu3 1aHHbBIX 3 https://m.eds00.ru/G2S9B2FOE
Hroro no pazaeny 14
Pe3epBHOE Bpems 14 https://m.edsoo.ru/FOJ6H3P2Y
BILIEE KOJIMYECTBO YACOB I1
OB 0 CTBO HACOB IO 136 21.5

[TPOT'PAMME



https://m.edsoo.ru/C9W7W0W7X
https://m.edsoo.ru/N8G9E1S4M
https://m.edsoo.ru/G2S9B2F0E
https://m.edsoo.ru/F0J6H3P2Y

11 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
"
1.1 HJOPMALIS I HHPOPMALHOHITEIE 10 2.5 https://m.eds00.ru/Q1IMIASZ6B
MIPOLIECCHI
1.2 MonenupoBanue 8 2 https://m.edsoo.ru/N3Y708EQV
Utoro no pazneny 18
Paznen 2. AroputMsl M NIporpaMMupoBaHue
2.1 DJIEMEHTHI TEOPUHU ATITOPUTMOB 6 1 https://m.edso00.ru/F6X7H5P6V
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10 https://m.edso00.ru/L8C7K5R3R
O 0 -
2.3 CHOBBL OUBCKRTHOOPHCHTHPOBAHEOLO 16 4.5 https://m.edsoo.ru/Q2S9V4A9E
pOTrpaMMUPOBAHUS
Wroro mo paszneny 50
Pa3nea 3. UnpopManoHHbIE TEXHOJTOTHH
K -
3.1 OMIBIOTCPHOMATEMATHHACCIOC 8 2 https://m.edsoo.ru/M7KOA8WOT
MOJICIUPOBaHHE
3.2 Basbl 1a”HHBIX 10 4 https://m.edso0.ru/K4S7T203X
3.3 Be6-caiiTh 14 4 https://m.edsoo.ru/H3C1Z0R1E
3.4 Komnrelotepnas rpaduka 3.5 https://m.edsoo.ru/E7J3M6KOE
3.5 3D-MonenupoBanue 3 https://m.edsoo.ru/P3Y6T0G2Z
Hroro o pazneny 48
PeszepBHoe Bpemst 20 https://m.edsoo.ru/R1P8J7D0U



https://m.edsoo.ru/Q1M9A8Z6B
https://m.edsoo.ru/N3Y7O8E0V
https://m.edsoo.ru/F6X7H5P6V
https://m.edsoo.ru/L8C7K5R3R
https://m.edsoo.ru/Q2S9V4A9E
https://m.edsoo.ru/M7K0A8W0T
https://m.edsoo.ru/K4S7T2O3X
https://m.edsoo.ru/H3C1Z0R1E
https://m.edsoo.ru/E7J3M6K0E
https://m.edsoo.ru/P3Y6T0G2Z
https://m.edsoo.ru/R1P8J7D0U

OBIIEE KOJIMYECTBO YACOB I1O

136 0 36.5
I[TPOTPAMME






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

TpeOoBaHUs TEXHUKHU
0€30MaCHOCTH ¥ TUTHEHBI IPU
paboTe ¢ KOMIIBIOTEpAMH U
APYTUMHU KOMIIOHEHTaMH
U(PPOBOTO OKPYKEHUS

https://m.edso0.ru/\W6Q5T2H4X

[IpuHmns paboTh
KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

https://m.edsoo.ru/K2Z0N1P4U

OOMeH TaHHBIMU C TTOMOIIIBIO
muH. KoHTpOosuiepbl BHENTHUX
YCTPOWCTB

ABTOMaTHYECKOE BBIIIOJIHEHNE
IIPOrpaMMBbI IPOLECCOPOM
OmnepaTuBHas, TOCTOSIHHAS U
JOJTOBPEMEHHAS MTaMSTh.
KoHnTpomieps! BHENTHUX
ycTpoucts. IIpsamoit noctyn k
naMsATH

CoBpeMeHHBIE KOMITBIOTEPHBIE
TEXHOJIOTUU

https://m.edsoo.ru/HSR4K0OK2K

https://m.edsoo.ru/J1E20Q3J5X

https://m.edso00.ru/Y5D7S6021

https://m.edsoo.ru/P9D8X8G5Y

[IporpamMmmMHoe obecrieueHue
KOMITIBIOTCPOB, KOMITBIOTCPHBIX

https://m.edsoo.ru/ESP3UW1Q



https://m.edsoo.ru/W6Q5T2H4X
https://m.edsoo.ru/K2Z0N1P4U
https://m.edsoo.ru/H8R4K0K2K
https://m.edsoo.ru/J1E2Q3J5X
https://m.edsoo.ru/Y5D7S6Q2I
https://m.edsoo.ru/P9D8X8G5Y
https://m.edsoo.ru/E8P3U6W1Q

CHUCTEM U MOOWMJILHBIX
YCTPOMCTB

10

CucreMHOe ITpOrpaMMHOE
obecnieyenue. OnepalnnoHHbIe
CHCTEMBI

Yrunursl. paiiBepbl
yctpoiicts. [lapaiensHoe
MporpaMMHUpPOBaHUE

HNucramnganus 1 JeUHCTAILIS IS
MPOrpaMMHOTO 00ecIIeUeHUs

https://m.edsoo.ru/J6 KOYOP7L

https://m.edsoo.ru/NOD7Y700F

https://m.edso0.ru/J9R4M8L5A

11

®aiIoBBIC CUCTEMEL.
[IpuHuune pazMenieHus u
MMEHOBaHHMS (aiiIoB B
JIOJITOBPEMEHHOM MTaMsITH.
[1aboHBI AJ1 OMKUCAHUS TPYIIIT
¢aitnos

https://m.edsoo.ru/K814E9M3S

12

3axkoHOAATEIBCTBO Poccuiickoi
denepanuu B 006JaCTH
MIPOrPaMMHOTO OOecTIieueHus U
JTAHHBIX

https://m.eds00.ru/G6J1Y2TOL

13

[IpuHIMIIBEI TOCTPOEHUS U
anmapaTHble KOMIIOHEHTHI
KOMIIBIOTEPHBIX ceTell. CeTeBble
IIPOTOKOJIBI

https://m.edsoo.ru/B60O0R8X40

14

15

Cetp UnTepuer

Pasznenenue IP-cetn Ha moaceTu
C IIOMOIILIO MAaCOK IIOICETEN

https://m.edsoo.ru/L1H7FOV3V

https://m.eds00.ru/D3C3Q6F1T

16

CereBoe aIMUHUCTPUPOBAHHE

https://m.eds00.ru/X904T3B8N



https://m.edsoo.ru/J6K0Y0P7L
https://m.edsoo.ru/N0D7Y7O0F
https://m.edsoo.ru/J9R4M8L5A
https://m.edsoo.ru/K8I4E9M3S
https://m.edsoo.ru/G6J1Y2T0L
https://m.edsoo.ru/B6O0R8X4Q
https://m.edsoo.ru/L1H7F0V3V
https://m.edsoo.ru/D3C3Q6F1T
https://m.edsoo.ru/X9Q4T3B8N

17

18

Buasl gestenbHOCTH B ceTH
HNutepner. CepBuckl
Hurepnera. ['ocygapcTBeHHBIE
ANEKTPOHHBIE CEPBUCHI U
yCIIyTH

WNudopmannonnas
0€301acHOCTh

https://m.edso0.ru/E1B9G8T30

https://m.edso0.ru/O4H3Z7EON

19

20

21

BpenoHocHbie mporpaMMHOE
oOecriedeHre 1 MeTo bl O0PHOBI
C HUM

[IpakTuueckas pabota 1mo Teme
"AHTUBUPYCHBIE NIPOrpaMMbl"

Opranu3zanus JMYHOTO apXUBa
unpopmanuu. PezepBHoe
konupoBanue. [laponbHas
3aIuTa apXuBa

https://m.edsoo.ru/X6G4W2L6C

https://m.edsoo.ru/J6H4B1T3F

https://m.edso00.ru/C0Y6J9G80

22

[[udpoBanue 1aHHBIX

https://m.edsoo.ru/B8P3F9P6I

23

24

AnroputM nmmmdposanus RSA.
Creranorpadus

[IpakTuyeckas pabora o Teme
"u¢poBanue JaHHBIX"

https://m.edsoo0.ru/C1L4Y1S4X

https://m.edsoo.ru/F5L3Q0T3Y

25

WNndopmanus, naHHbIe U
3HaHud. MHpopManmoHHbie
IIPOLIECCHI B IPUPOJIE, TEXHUKE
U o01IecTBe

https://m.edsoo.ru/F511H6F5Z

26

HenpepsiBHBIE 1 JUCKpPETHBIE
BCJIMYUHBI U CUT'HAJIbI.
Heo0OxoaumocTs

https://m.edsoo.ru/M\W9Y4V1Y5P



https://m.edsoo.ru/E1B9G8T3O
https://m.edsoo.ru/O4H3Z7E0N
https://m.edsoo.ru/X6G4W2L6C
https://m.edsoo.ru/J6H4B1T3F
https://m.edsoo.ru/C0Y6J9G8O
https://m.edsoo.ru/B8P3F9P6I
https://m.edsoo.ru/C1L4Y1S4X
https://m.edsoo.ru/F5L3Q0T3Y
https://m.edsoo.ru/F5I1H6F5Z
https://m.edsoo.ru/W9Y4V1Y5P

27

28

29

TUCKpEeTH3aiK WH(HOPMAIINH,
npeIHa3HAuYCHHOM TSI
XpaHEeHUs, TIepeiavun U
00paboTKH B 1M (PPOBBIX
crcTemMax

JIBOMYHOE KOIMPOBAHUE.
PaBHOMEpHBIE U
HEpaBHOMEPHbBIE KOJbI.
JlexonupoBaHue COOOIIECHUH,
3aMMCaHHBIX C TTOMOIIIBIO
HEPaBHOMEPHBIX KOJIOB

Ycenosue dano. [loctpoenue
OJIHO3HAYHO JAEKOAUPYEMBIX
KOJIOB C TIOMOLIBIO JIEpEBA.
I'pad An. A. Mapkosa

Enunuiel uamepenus
KOJIH4YecTBa HHPOpMAIUH.
AndaBUTHBIN MOIXO K OLIEHKE
KoJr4ecTBa nHGopMaIuu

https://m.edsoo.ru/U0L2VVOESH

https://m.edsoo.ru/Q9T5B3X9L

https://m.edso0.ru/S5K9N2T1D

30

31

32

CucreMbl CUHCIICHUS
[IepeBon uncen u3 ogHOU
CUCTEMBI CUHCIICHHS B IPYTYIO
JIBouuHasi, BOCbMepHYHAs U

MIMEeCTHAATATCPHUIHASA CUCTCMbI
CUHCJICHUA, CBA3b MCXKIY HUMU

https://m.edsoo.ru/M\W2F9W3W7K

https://m.edsoo.ru/J7TH6D4N5F

https://m.edso0.ru/J1J3ESW70Q

33

JIBonuHas, BOCbMEpHUYHAS U
IECTHAALIATEPUYHAS CUCTEMBI
CUMCJIEHUS, CBS3b MEXK]y HUMU

https://m.edsoo.ru/Q5C9Q1H7C



https://m.edsoo.ru/U0L2V0E8H
https://m.edsoo.ru/Q9T5B3X9L
https://m.edsoo.ru/S5K9N2T1D
https://m.edsoo.ru/W2F9W3W7K
https://m.edsoo.ru/J7H6D4N5F
https://m.edsoo.ru/J1J3E8W7Q
https://m.edsoo.ru/Q5C9Q1H7C

34

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
meCTHaAuaTCpUIHas CUCTEMBI
CUHCJICHUSA, CBA3b MCXKIY HUMU

https://m.edsoo0.ru/S7Y2L4M5M

35

Apudmernieckue onepanuy B
MO3UIIMOHHBIX CUCTEMAaX
CUHCTICHUS

https://m.edso0.ru/K1Z26K114S

36

37

Tpoununas ypaBHOBEIICHHAS
CUCTEMa CUUCIICHHS

Z[BOI/I‘IHO',HGCHTI/I‘IHQ.H CHUCTEMa
CUHUCIICHUA

https://m.edsoo.ru/L1V3B717J

https://m.edsoo.ru/S8FOP8Z9U

38

39

40

KoaupoBanue TekcToB
PactpoBoe konupoBanue
n300pakeHUI

[IpakTnueckas padbora 1o Teme

" luckperunzanus rpaguaeckoi
uHpopmanun"

https://m.edso0.ru/O9B8G1KOP

https://m.edsoo.ru/D9V204F9H

https://m.edsoo.ru/X2U0P5J5M

41

[IBeToBbIE MOAETHN. BEkTOpHOE
KoaupoBaHue. PopmaTsl
¢aiinos. TpéxmepHas rpaduxka.
®pakranpHas rpaduka

https://m.edso0.ru/K4Q3Z1U8L

42

Konuposanue 3Byka. OrieHka
nH(pOpMaLIMOHHOTO 00BEMA
3BYKOBBIX JaHHBIX ITPU
3aJJaHHBIX 4aCTOTE
JMCKPETH3AIMU U pa3psIHOCTH
KOJMPOBAHUS

https://m.edsoo.ru/P7F5N2K5K



https://m.edsoo.ru/S7Y2L4M5M
https://m.edsoo.ru/K1Z6K1I4S
https://m.edsoo.ru/L1V3B7I7J
https://m.edsoo.ru/S8F0P8Z9U
https://m.edsoo.ru/O9B8G1K0P
https://m.edsoo.ru/D9V2O4F9H
https://m.edsoo.ru/X2U0P5J5M
https://m.edsoo.ru/K4Q3Z1U8L
https://m.edsoo.ru/P7F5N2K5K

43

[IpakTruyeckas pabora o Teme
"luckpeTusanus 3ByKOBOM
nHpopmarun"

https://m.edso0.ru/R9A9Y9U3K

44

45

OcHOBBI anreOpsl JIOTUKA

Jlornueckue omnepanuu.
Ta0nuIbpl HCTHHHOCTH

https://m.edsoo.ru/ROR7G8Z2W

https://m.edsoo.ru/Z9F518H1L

46

Jlornueckue BeIpaxeHUsI.
Jlornueckue ToxaecTBa.
JloKa3aTenbCTBO JOIMUECKUX
TOKECTB C MIOMOIIbIO TaOIHUI]
UCTUHHOCTHU

https://m.edsoo.ru/N2L5F8F1Y

47

[IpakTnueckas padbora 1o Teme
«[TocTpoenue u ananu3 TadIUIL
UCTUHHOCTHU B TAOJMYHOM
IIPOIIECCOpe»

https://m.edso0.ru/C9F2T8MOY

48

Jlornueckue onepanuu u
orepary HaJl MHOXECTBaMH

https://m.edsoo.ru/X1UON5SE1K

49

50

51

Jlormueckue onepanru u
Oornepanru HaaJ MHOXCCTBaAMU

3aKoHBI ANTeOphI JTOTHKH.
OKBUBaJICHTHBIE
peoOpa3oBaHUs JOTHIECKUX
BBIPAKECHUI

Jlornyeckue ypaBHeHMs U
CHUCTEMBI YpaBHEHUI

https://m.edsoo.ru/R2B5K0U2A

https://m.edso0.ru/Q0S8X6N8J

https://m.edso0o0.ru/Q7V9IK3Q80

52

Jlornueckue GyHKINU.
3aBUCUMOCTE KOJIMUECTBA
BO3MOYKHBIX JIOTHYECKAX

https://m.edsoo.ru/Z9A0K8E2B



https://m.edsoo.ru/R9A9Y9U3K
https://m.edsoo.ru/R0R7G8Z2W
https://m.edsoo.ru/Z9F5I8H1L
https://m.edsoo.ru/N2L5F8F1Y
https://m.edsoo.ru/C9F2T8M0Y
https://m.edsoo.ru/X1U0N5E1K
https://m.edsoo.ru/R2B5K0U2A
https://m.edsoo.ru/Q0S8X6N8J
https://m.edsoo.ru/Q7V9K3Q8O
https://m.edsoo.ru/Z9A0K8E2B

(GyHKIMN OT KOTUYECTBa
aprymeHToB. [lomHbIe crCTEMBI
JIOTMYECKUX (QYHKITUH

53

54

Kanonnueckue hopMsl
JIOTUYECKUX BBIPAXKCHUM.
CoBepllieHHbIE TU3BIOHKTUBHbBIE
U KOHBIOHKTUBHBIC
HOpMaJlbHbIe ()OPMBI,
QJITOPUTMBI UX IIOCTPOEHUS 110
TabIuIe HCTUHHOCTH

Jlornueckue dI1eMEHTEI B
COCTaBE KOMITBIOTEPA

https://m.eds00.ru/G8T0Z9L 9P

https://m.edsoo.ru/I7H9D1G20Q

55

56

57

Tpurrep. Cymmarop.
MHoropa3psiiHblii CyMMaTop
IToctpoenue cxem Ha
JIOTUYECKUX IEMEHTaX. 3aluch
JIOTUYECKOTO BBIPAKEHUS 110
JIOTUYECKOU CXeMe

MI/IKpOCXCMH N TCXHOJIOI'Us UX
IMPpOU3BOJACTBA

https://m.edsoo.ru/Y3V4J1S3Q

https://m.edsoo.ru/Q9E2H2S1B

https://m.edsoo.ru/JSEQW6Z5E

58

59

[IpencraBnenue Henbx ynucesn B
IMaMATH KOMIIBIOTEPA.
OrpaHn4eHHOCTb uana3zoHa
qKCcell IPU OTPaHUYEHUN
KOJIMYECTBA Pa3psI0B.
[Iepenonuenue paspsaHoi
CETKHU

be33HakoBbBI€ M 3HAKOBEIE
JaHHBIC. 3HAKOBEIN OUT.

https://m.edsoo.ru/S3E5T1C90

https://m.eds00.ru/X7Z4Y6Q1X



https://m.edsoo.ru/G8T0Z9L9P
https://m.edsoo.ru/I7H9D1G2Q
https://m.edsoo.ru/Y3V4J1S3Q
https://m.edsoo.ru/Q9E2H2S1B
https://m.edsoo.ru/J8E0W6Z5E
https://m.edsoo.ru/S3E5T1C9O
https://m.edsoo.ru/X7Z4Y6Q1X

JIBOMYHBIN TOMOJHUTEIbHBIN
KOJI OTPUIIATEIIbHBIX YUCEN

60

I[ToOUTOBBIE TOrMYECKHE
onepauuu. Jlornueckui,
apudmeTnyeckuit u
MUKJIMYECKAM CABUTH

https://m.edso0.ru/X5B8W5K7X

61

62

63

[udpoBanue ¢ MOMOIIBIO
noOUTOBOM omepanuu
«uckinouaromiee JI»

Hpe,[[CTaBJ'IeHI/Ie H XpaHCHHC B
IIaMATHU KOMIIBXOTCpa
BCIICCTBCHHBIX YHCCII

BrinonHenue onepanuii ¢
BEIIECTBEHHBIMH YHCIaMH,
HaKOIUICHHUE OIIMOOK MpH
BBIYMCIECHUAX

https://m.edsoo.ru/J2MIX7K7K

https://m.edsoo0.ru/X8U2X3L7G

https://m.edsoo.ru/LOSOE9F5P

64

[IpakTnueckas pabota 1o Teme
«M3ydeHue nopazpsHoro
MAaIIMHHOTO IPEeACTaBICHUS
LEJIBIX ¥ BELIECTBEHHBIX YHCE»

https://m.edsoo.ru/E3M803X5H

65

66

67

AHaJIN3 anropuTMOB

Oranel peleHns 3a1a4 Ha
KOMIIBIOTEPE.
HNHCcTpyMeHTaIbHBIE CPEACTBA!
TPAHCHATOP, OTIATUHK,

PO UITHPOBITUK

Cpena mporpaMMUpOBaHHUS.
KoMnumsnys v nHTeprpeTanus

https://m.edsoo.ru/H312U3E2V

https://m.eds00.ru/Q6 TIK4ANOE

https://m.edsoo.ru/I1E6S516J



https://m.edsoo.ru/X5B8W5K7X
https://m.edsoo.ru/J2M9X7K7K
https://m.edsoo.ru/X8U2X3L7G
https://m.edsoo.ru/L0S0E9F5P
https://m.edsoo.ru/E3M8O3X5H
https://m.edsoo.ru/H3I2U3E2V
https://m.edsoo.ru/Q6T9K4N0E
https://m.edsoo.ru/I1E6S5I6J

nporpamm. BupryaibHsie
MaluHbl. IHTerprpoBanHas
cpena pa3paboTKu

68 MeToabl OTJIAAKH IPOrpamMM https://m.edsoo.ru/NOV4C5V2W

69 THIbI IEPEMEHHEIX B A3bIie https://m.edsoo.ru/U2L310A0C
IPOrpaMMHUPOBaHUS

70 OO0paboTKa HeJbIX Ynce https://m.edso0.ru/K517M8H6T

71 ObpaboTka BelIeCTBeHHbIX https://m.eds00.ru/S6S4R9HAC
quce

72 Cryaitiie Hv https://m.edsoo.ru/O8D1I8DIE
TMICEBIOCITyYaHbIC YHCIIa

73 Berpnenus. CinoxHble yCI0BUS https://m.edsoo.ru/L6WO0JSH1L

74 Hukiel ¢ ycnoBuem https://m.edsoo.ru/L7W7L8COR
[ukibl O NEPEMEHHOM.

75 B3anmozamensieMocThb https://m.eds00.ru/COU8Y9I5K
Pa3IMYHBIX BUJOB IIUKIIOB

76 ObpaboTka HATYPAILHBIX HHCeN https://m.edsoo.ru/A8C6J7B5M
C MCIIOJI30BAaHUEM IIUKIIOB
HaxoxaeHnue Bcex mpocThIX
qucel B 3aJJaHHOM JIMara3oHe

77 [IpakTyeckas pabora o Teme 0.5 https://m.edso0.ru/ROIM6GI6H3P
«Penrenue 3amau MeTOqOM
nepedopar»

78 WNuBapuaHT nukIia https://m.edsoo.ru/F3C7S7R4B

79 JIOKyMEHTHpOBaHHUE TIPOTPaMM https://m.edsoo.ru/W1F3T8L1M

80 Obpabotka IaHHbIX, https://m.eds00.ru/G2M3A2S2Y

XpaHsmuxcs B ¢aitnax



https://m.edsoo.ru/N0V4C5V2W
https://m.edsoo.ru/U2L3I0A0C
https://m.edsoo.ru/K5I7M8H6T
https://m.edsoo.ru/S6S4R9H4C
https://m.edsoo.ru/O8D1I8D9E
https://m.edsoo.ru/L6W0J5H1L
https://m.edsoo.ru/L7W7L8C0R
https://m.edsoo.ru/C0U8Y9I5K
https://m.edsoo.ru/A8C6J7B5M
https://m.edsoo.ru/R9M6I6H3P
https://m.edsoo.ru/F3C7S7R4B
https://m.edsoo.ru/W1F3T8L1M
https://m.edsoo.ru/G2M3A2S2Y

81

PasOuenue 3amaun Ha
013314491

https://m.edsoo.ru/U3T4W5R1X

82

Hcnons3oBanue craHIapTHOU
OMOIMOTEKH SI3BIKA
MIPOrPaMMHUPOBAHHSL.
[MoakmroueHre OUOINOTEK
MOANPOrPaMM CTOPOHHHUX
MPOU3BOAUTENEH

https://m.edsoo.ru/E7D4W3P7R

83

84

85

[Toanporpammsl (TIpotieTypsl 1
yHKIHHN)

[ToanporpamMmsl (IpoLeaypsl U
yHKumm)

[IpakTuueckas pabota 1mo Teme
"PazpaboTka moamnporpamm"

https://m.edsoo.ru/A3A8L5B6C

https://m.edsoo.ru/I9H8C3R20

https://m.edsoo.ru/A3F3Y7WO0OW

86

Pexypcus. PexypcuBHbie
00BEKTHI ((hpaKTaibl).
PexypcuBHbIE TpoLIeAYPHI U
¢bynkuuu. McnonpzoBanue
CTEKa JJIs1 OpraHu3aluu
PEKYPCUBHBIX BBI30BOB

https://m.edsoo.ru/V2N7L8V3E

87

[IpakTnueckast pabota 1o Teme
"PexkypcuBHBIE TOTPOrPaMMBbI"

https://m.edso0.ru/R8J3K1X6D

88

89

MoaynbHBIN IPUHLIUIT
ITOCTPOEHHUSI POTPaMM

YucaeHHbIe METOABI

https://m.eds00.ru/C9T9J5A9N

https://m.edsoo.ru/L7A7B5K00

90

[IpakTnueckast pabota 1o Teme
«HucnenHoe pemieHne
YpaBHEHUI»

https://m.edso00.ru/K1G2W9K60



https://m.edsoo.ru/U3T4W5R1X
https://m.edsoo.ru/E7D4W3P7R
https://m.edsoo.ru/A3A8L5B6C
https://m.edsoo.ru/I9H8C3R2O
https://m.edsoo.ru/A3F3Y7W0W
https://m.edsoo.ru/V2N7L8V3E
https://m.edsoo.ru/R8J3K1X6D
https://m.edsoo.ru/C9T9J5A9N
https://m.edsoo.ru/L7A7B5K0O
https://m.edsoo.ru/K1G2W9K6O

91

Hcnons3oBanue TUCKpEeTU3ALUN
B BBIUMCIIUTENbHBIX 3a/1auax

https://m.eds00.ru/L2C9P3G3X

92

[IpakTruyeckas pabora o Teme
«[TpubnmxEHHOE BHIYMCIICHUE
JUTMH KPHUBBIX M TUIOIIAJICH

buryp»

https://m.eds00.ru/Q4G5T1H5J

93

94

95

96

97

[IpakTuueckas pabota 1o Teme
«ITouck makcumyma
(MuHEMYMA) QYHKITH)
O6paboTka CHUMBOJIBHBIX
JaHHBIX. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK:
MOJCYET KOJMYECTBA MOSIBJIICHUI
CHUMBOJIA B CTPOKE

ANTOpUTMBI 00pPa0OTKH
CHUMBOJIBHBIX CTPOK: pa30OneHne
CTPOKH Ha CJIOBa IO
MPOOEIbHBIM CUMBOJIAM

Anroput™msl 06paboTKH
CHUMBOJIBHBIX CTPOK: ITOMCK
MIOJCTPOKH BHYTPHU JaHHOU
CTPOKH; 3aME€Ha HaWJICHHOU
MOJICTPOKH Ha APYTYIO CTPOKY
[IpakTuyeckas pabora o Teme
"O6paboTKa CTPOK C
UCTOJIb30BaHUEM (DYHKITHI
CTaHJApTHOW OMOIMOTEKU
sI3bIKa IIporpaMmMupoBaHus’

https://m.edsoo.ru/Q110Z9C7F

https://m.edsoo.ru/U7A0M8VII

https://m.edsoo.ru/X5L4A3M6G

https://m.edsoo.ru/P2H2L0OY6W

https://m.edsoo.ru/YOM6VOU5F



https://m.edsoo.ru/L2C9P3G3X
https://m.edsoo.ru/Q4G5T1H5J
https://m.edsoo.ru/Q1I0Z9C7F
https://m.edsoo.ru/U7A0M8V9I
https://m.edsoo.ru/X5L4A3M6G
https://m.edsoo.ru/P2H2L0Y6W
https://m.edsoo.ru/Y0M6V0U5F

98

['enepanus cioB B 3aIaHHOM
andaBure

https://m.edso0.ru/N1G3C0J2F

99

MaccuBnl 1
[TOCJIEI0OBATEILHOCTH YHCEIL.
[IpakTruyeckas pabora 1o Teme
"3anonHeHue MaccuBa"

0.5

https://m.edsoo.ru/E3JOCI9RON

100

101

102

103

104

105

O06001mEHHBIE XapaKTEPUCTUKHI
MaccuBa

JIMHEWHBIN ITOUCK 3aJaHHOTO
3HAYE€HHUS B MacCHUBE.
[IpakTrueckas paboTa Mo Teme
"JIMHENHBIN ITIOUCK 3aJaHHOT'O
3Ha4YeHus B Maccuse"

[IpakTrueckas paboTa Mo Teme
"ITonck MUHHUMAaJILHOTO
(MaKCHMaJIbHOT0) DJIEMEHTa B
YHCI0BOM MaccuBe"

CopTrpoBKa OTHOMEPHOTO
MaccuBa. [Ipocteie MeToas!
coptupoBkH. [IpakTnueckas
pabota o Teme "IIpocTrie
METO/]Ibl COPTUPOBKHU MaccuBa"

CopTupoBKa CIMSIHUEM.
beicTpas coptupoBka MaccuBa
(amroputm QuickSort).
[IpakTuyeckas pabora o Teme
"BricTpas copTupoBka Maccupa”

JIBOMYHBIN TOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

0.5

0.5

0.5

0.5

https://m.edsoo.ru/F6Y3Y6S30Q

https://m.edsoo.ru/E7Y7A1G3U

https://m.edsoo.ru/L7L8K8R6K

https://m.edsoo.ru/E4J4X852B

https://m.eds00.ru/C1Q6Q305W

https://m.eds00.ru/I1N4C4T9S



https://m.edsoo.ru/N1G3C0J2F
https://m.edsoo.ru/E3J0C9R0N
https://m.edsoo.ru/F6Y3Y6S3Q
https://m.edsoo.ru/E7Y7A1G3U
https://m.edsoo.ru/L7L8K8R6K
https://m.edsoo.ru/E4J4X8S2B
https://m.edsoo.ru/C1Q6Q3Q5W
https://m.edsoo.ru/I1N4C4T9S

[IpakTruyeckas pabora o Teme
" JIBOMYHBIN TTOUCK"

106

JIBymMEpHBIE MaCCHUBBI

https://m.edsoo0.ru/G3X3U9D8Q

(MaTpuiib)

107 AnropuTMbI 00pabOTKH MaTPHIL https://m.edsoo.ru/J3P7U2A8N

log | etmeHme sazatanamisa https://m.eds00.ru/L 3S6KONAK
TaHHBIX

109 (peiCTBa TEKCTOBOrO https://m.edsoo.ru/DOX1Q8A5R
nporeccopa

110 KommnbrorepHas BEpCTKa TEKCTa https://m.edsoo.ru/U4Z914L1A
[IpakTnueckas padbota 1o Teme

111 "BépcTKa JOKYMEHTOB ¢ 1 https://m.edsoo.ru/D8ALY3P6P
MaTeMaTHIeCKUMU GopmynaMu’

112 WNHcTpyMeHTHI pelieH3upOBaHUS https://m.edsoo.ru/R1G0OI9EOH
[IpakTnueckas padbora 1o Teme

113 "MHOrocTpaHu4HbIE 1 https://m.edsoo.ru/N3H5Y7A0U
JOKYMEHTBI"
OO6na4yHble CEPBUCHI.
KomnnexruBnas padoTta ¢

114 nokymeHTamu. IIpaktnueckas 0.5 https://m.edsoo.ru/V1Q6V8R1H
paborta no Teme "KonnekTuBHas
pabota ¢ fokymeHTamu"

115 AHan3 JaHHBIX. bosbime https://m.edsoo.ru/H1F7S4E6B
JIaHHBIE

116 MarmuHHoe 00yueHue https://m.edso0.ru/Q2X809RON

117 AHAIIH3 IHHBIX C TIOMOIIIBEO https://m.edsoo.ru/J5Y3M7K0P

QJICKTPOHHBIX Ta6J'II/II_[



https://m.edsoo.ru/G3X3U9D8Q
https://m.edsoo.ru/J3P7U2A8N
https://m.edsoo.ru/L3S6K0N4K
https://m.edsoo.ru/D0X1Q8A5R
https://m.edsoo.ru/U4Z9I4L1A
https://m.edsoo.ru/D8A1Y3P6P
https://m.edsoo.ru/R1G0I9E0H
https://m.edsoo.ru/N3H5Y7A0U
https://m.edsoo.ru/V1Q6V8R1H
https://m.edsoo.ru/H1F7S4E6B
https://m.edsoo.ru/Q2X8O9R0N
https://m.edsoo.ru/J5Y3M7K0P

118

[IpakTruyeckas pabora o Teme
"AHaan3 JaHHBIX C IIOMOIIBIO
AJIEKTPOHHBIX TabIUIT"

https://m.edso0.ru/Q6U7F9Z1E

119

120

[TocTpoenue rpagukos
¢bynkuuit. [IpakTrueckas
pabota mo Teme "HarnsigHoe
Mpe/ICTaBICHUE PE3yIbTAaTOB
CTaTUCTUYECCKON 00pabOTKH
JAHHBIX B BHJIE AHMArPaMM
CpeICTBaMH pelaKTopa
ANEKTPOHHBIX Tabnui"

JInnum tpenpa. [Ipaktuyeckas
pabora o Teme "[logbop nuHUN
TpeH1a, MPOrHo3upoBaHue"

0.5

0.5

https://m.edsoo.ru/F1L5X6D4H

https://m.edsoo.ru/Y4Z0V8I6l

121

[Tox6op nmapamerpa.
[IpakTnueckas padbota 1o Teme
"YucnaeHHoe peneHune
YPaBHEHUH C TIOMOIIBIO
noxoopa napamerpa"

0.5

https://m.edsoo0.ru/B5P1S3P7R

122

123

OnruMusanus Kak IOUCK
HAWTYYIIEro PEemeHus B
3aJIaHHBIX YCIOBUSX.
[IpakTuueckas pabota 1mo Teme
"Perrrenne 3aga4 ONITUMA3AIUN
C TIOMOIIIBIO JEKTPOHHBIX
Tabur"

PesepBHOE Bpems

0.5

https://m.edsoo.ru/L715V8K4L

https://m.eds00.ru/C1R8K7T8G

124
125

PesepBHOE Bpems

PesepBHOE Bpems

https://m.edsoo.ru/Y9D7N200P

https://m.edsoo.ru/UON1M2R0P



https://m.edsoo.ru/Q6U7F9Z1E
https://m.edsoo.ru/F1L5X6D4H
https://m.edsoo.ru/Y4Z0V8I6I
https://m.edsoo.ru/B5P1S3P7R
https://m.edsoo.ru/L7I5V8K4L
https://m.edsoo.ru/C1R8K7T8G
https://m.edsoo.ru/Y9D7N2O0P
https://m.edsoo.ru/U0N1M2R0P

126 PesepBHOE Bpems 1 https://m.eds00.ru/K3S2S4C9E
127 PezepBHOE Bpemst 1 https://m.edso00.ru/P2H2FOM7X
128 PesepBHOE Bpems 1 https://m.edsoo.ru/Z504J5Z25U
129 PesepBHOe Bpems 1 https://m.eds00.ru/T8U413S3X
130 PezepBHOE Bpemst 1 https://m.edsoo.ru/U2Z5E3Z9E
131 PesepBHOe Bpems 1 https://m.edsoo.ru/V1J6V8EQF
132 PezepBHOE Bpemst 1 https://m.eds00.ru/Q7G117U8D
133 PesepBHOe Bpems 1 https://m.edsoo.ru/D3G2E7N4P
134 PezepBHOE Bpemst 1 https://m.edsoo.ru/E0S6Z2WOW
135 PesepBHOE Bpems 1 https://m.eds00.ru/P1M9T1T9J
136 PezepBHOE Bpemst 1 https://m.eds00.ru/Q8Y0G7S4P
OBIIEE KOJIMYECTBO YACOB I10 136 215

[TPOT'PAMME



https://m.edsoo.ru/K3S2S4C9E
https://m.edsoo.ru/P2H2F0M7X
https://m.edsoo.ru/Z5O4J5Z5U
https://m.edsoo.ru/T8U4I3S3X
https://m.edsoo.ru/U2Z5E3Z9E
https://m.edsoo.ru/V1J6V8E0F
https://m.edsoo.ru/Q7G1I7U8D
https://m.edsoo.ru/D3G2E7N4P
https://m.edsoo.ru/E0S6Z2W0W
https://m.edsoo.ru/P1M9T1T9J
https://m.edsoo.ru/Q8Y0G7S4P

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoxa Bcero Kontpoapirie  Ipaxruteckue H3y4eHusi 00pa3oBaTeJbHBIC PeCypChl
padoThI padoThI

KomuuectBo nndopmarim https://m.edsoo.ru/X1E7L5Z9N
AJITOPUTMBI CKaTUS TaHHBIX https://m.edsoo.ru/B4L3Z1P6B
Anroputm Xadppmana https://m.eds00.ru/G2K808S1T
[TpakTrueckas paboTa 1o Teme

4 "CokaTHe JaHHBIX C IIOMOIIBIO 1 1 https://m.edsoo.ru/L6B8D2J6G
anroputma Xaddpmana"

5 Anroputm LZW 1 https://m.edsoo.ru/R7E9N9S40
ANTOPHUTMEI C)KaTHUs TAHHBIX C
norepsimu. [IpakTudeckas

6 pabora o Teme "Cikatue 1 0.5 https://m.edsoo.ru/F2FOL9X2Z
JAHHBIX C TTOTEPSIMHU
(anroputmsl JPEG, MP3)"
CxopocTh niepeiaun JaHHBIX https://m.edsoo.ru/U9X5B3B0D
IToMexX0yCTOMYMBBIE KOJIbI https://m.edso00.ru/I1GOMOQ3E

9 lp aKTquCKaﬂvpa%Ta 110 TEMe 1 1 https://m.edsoo.ru/HAL7W1M3P
"ITomexoycToiunBbie KOJbI"
Cucrembl. KoMoHEeHTHI
CUCTEMBI U X B3aHMOJICHCTBHE.

10 Cucreubili pex. 1 https://m.eds00.ru/X1HET9J3B
YnpasieHnue kak
MH(pOpPMallMOHHBIN MpoIiecc.
OGparHas CBsI3b

11 Mogenu u MogenpoOBaHue 1 https://m.edsoo.ru/MOH2X9A3L



https://m.edsoo.ru/X1E7L5Z9N
https://m.edsoo.ru/B4L3Z1P6B
https://m.edsoo.ru/G2K8O8S1T
https://m.edsoo.ru/L6B8D2J6G
https://m.edsoo.ru/R7E9N9S4O
https://m.edsoo.ru/F2F0L9X2Z
https://m.edsoo.ru/U9X5B3B0D
https://m.edsoo.ru/I1G0M0Q3E
https://m.edsoo.ru/H4L7W1M3P
https://m.edsoo.ru/X1H6T9J3B
https://m.edsoo.ru/M0H2X9A3L

12

I'padmsr

https://m.edsoo.ru/Q1U9F3H2I

13

14

Pemmenue 3aa4 ¢ moMoIisI0
rpacdos
HepeBbs

https://m.edsoo.ru/L8U2F301A

https://m.eds00.ru/B4W3T305Q

15

16

17

OCHOBBI TEOPUH UTD

[TpakTrueckas paboTa 1o Teme
"[TorcK BBIMTPHIITHOM
CTpaTeruu B Urpe C MOJTHOU
uHpopmanuein”

CpenctBa UCKYCCTBEHHOTO
WHTEIJICKTa

https://m.edsoo.ru/I9H1Y4LO0I

https://m.edsoo0.ru/GOO6B1F2J

https://m.edsoo.ru/H2Q0W2P2R

18

[IpakTuyeckas pabora o Teme
"CpencTBa HCKYCCTBEHHOTO
uHTeIeKTa"

https://m.edso0.ru/S9W2M9T2P

19

dopmanusanus NOHATUSA
anroputma. MammHa TeropuHra
KAaK YHUBEPCAJIBbHASI MOJEIb
Bblunciennil. Tezuc Yépua—
TrropuHra

https://m.edso0.ru/E1Q2J4B0Q

20

[IpakTuyeckas pabora o Teme
"CocraBieHue pocToi
IPOTPaMMBI [T MAIIUHBI
Trropunra"

https://m.edsoo.ru/JOH1L9P5P

21

22

Mammuna Ilocta

HopwmanbHabie anropudmbl
Mapxkosa

https://m.edsoo.ru/F8H6Q416V

https://m.edsoo.ru/\V5Q7R0OL6E

23

ANTOPUTMUYECKU
HepaspelumMble 3a1a4d. 3aada

https://m.edso0.ru/GOWIN9Y2W



https://m.edsoo.ru/Q1U9F3H2I
https://m.edsoo.ru/L8U2F3O1A
https://m.edsoo.ru/B4W3T3O5Q
https://m.edsoo.ru/I9H1Y4L0I
https://m.edsoo.ru/G0O6B1F2J
https://m.edsoo.ru/H2Q0W2P2R
https://m.edsoo.ru/S9W2M9T2P
https://m.edsoo.ru/E1Q2J4B0Q
https://m.edsoo.ru/J0H1L9P5P
https://m.edsoo.ru/F8H6Q4I6V
https://m.edsoo.ru/V5Q7R0L6E
https://m.edsoo.ru/G0W9N9Y2W

octa”HoBa. HeBO3MOKHOCTE
aBTOMATUYECKON OTJIagKU
nporpamm

24

25

26

CI0XXHOCTDH BBIYHUCIIEHUN

[Touck mpoCTHIX YUCEN B
3aJJaHHOM Jana3oHe ¢
MOMOIUIBIO AJITOPUTMA «PEIIETO
Oparocdenar

[TpakTrueckas paboTa 1o Teme
"[Touck MPOCTHIX YKCEIT B
3aJJaHHOM Auanasone"

https://m.edsoo.ru/Q3D2H2H5D

https://m.edso0.ru/O3K4G6W3B

https://m.edsoo.ru/S11216H2U

27

MHoropa3psiHbIe 1IeJbIe YHCIIa,
3a/1a4d JUTMHHOW apu(METHKH

https://m.edsoo.ru/R8S0B8Z9N

28

29

30

31

[IpakTuyeckas pabora o Teme
"Peanu3anus BEIYUCIECHUN C
MHOTOpa3psIHbIMU YHCIaMu"

CrnoBapu (acconimaTUBHBIE
MacCHBBI, 0TOOpa)keHus ). Xo1-
tabnuupl. [loctpoenue
an(aBUTHO-YaCTOTHOIO CIIOBaps
JUIS 33/IaHHOTO TEKCTa

[TpakTryeckas pabora o Teme
"Tloctpoenue andaBuTHO-
9aCTOTHOTO CIIOBApS ISt
3aJaHHOro Texcra"

AHaJIn3 TEKCTa HA €CTECTBEHHOM

si3bIKE. Brigenenue
MOCJIEI0BATEILHOCTEH 110

https://m.edsoo.ru/V5TON9JOK

https://m.edsoo.ru/H2L1U2Z9W

https://m.edsoo.ru/VIN2S4E7K

https://m.edsoo.ru/I6H7Q9M6C



https://m.edsoo.ru/Q3D2H2H5D
https://m.edsoo.ru/O3K4G6W3B
https://m.edsoo.ru/S1I2I6H2U
https://m.edsoo.ru/R8S0B8Z9N
https://m.edsoo.ru/V5T0N9J0K
https://m.edsoo.ru/H2L1U2Z9W
https://m.edsoo.ru/V1N2S4E7K
https://m.edsoo.ru/I6H7Q9M6C

mrabiony. PerynspHsie
BbIpaxkeHUs. YacTOTHBIN aHAIIN3

32

33

34

[IpakTuyeckas pabora o Teme
"AHanu3 TekcTa Ha
€CTCCTBCHHOM SI3bIKE"

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOT'O BBIPAKCHUS

Beruucnenue apudmernaeckoro
BBIPQ)KEHUSI, 3aIIUCAaHHOTO B
nocThuKcHOU Gopme

https://m.edsoo.ru/O8R5B8Z50

https://m.edso0.ru/R6A4N8C1G

https://m.edsoo.ru/TOEOF8L1S

35

[IpakTuyeckas pabora o Teme
"Boruncienue
apu(pMETHUECKOTO BBIPAKEHHS,
3aIMCaHHOTO B MOCT(QHUKCHON

dbopme"

https://m.edso0.ru/C2N5T6RON

36

Ouepenu. Ucnions3oBanue
ouepeu Ik BpEMEHHOTO
XpaHEHUs JaHHBIX

https://m.edsoo.ru/Y4AM2R0OY 2E

37

38

[IpakTuyeckas pabora o Teme
"Ucnons3oBanue ouepenn”

epesbs. Peanusanus nepesa ¢
MMOMOIIBIO CCBIJIOYHBIX
CTPYKTYp. J{BonuHbIE
(OuHapHbIE) 1epEBbSI.
ITocTtpoenue nepea nis
3aJIaHHOTO apU(METHIECKOTO
BBIPKECHHS

https://m.edsoo.ru/G8§HOMOP9E

https://m.edsoo.ru/F6R5Z5R1L



https://m.edsoo.ru/O8R5B8Z5O
https://m.edsoo.ru/R6A4N8C1G
https://m.edsoo.ru/T0E0F8L1S
https://m.edsoo.ru/C2N5T6R0N
https://m.edsoo.ru/Y4M2R0Y2E
https://m.edsoo.ru/G8H0M0P9E
https://m.edsoo.ru/F6R5Z5R1L

39

[IpakTuyeckas pabora o Teme
"Hcnonb3oBaHuE AEPEBHEB IS
BBIUKCIICHUS apU(METHIECKIX
BbIpaXKEHUI"

https://m.eds00.ru/S4L.4T178C

40

PexypcuBHBIE anrOpUTMBI
ob6xoxa nepesa. Mcnonb3oBanue
CTeKa M o4epeau s ooxoaa
nepeBa

https://m.edso0.ru/T20Q5E4H4U

41

PexypcuBHBIE AIITOPUTMBI
obxoxa nepesa. Mcnonb3oBanue
CTEeKa M O4epeu Il 00Xoaa
JepeBa

https://m.edso00.ru/T7S8G1K5U

42

AnropuT™MBI Ha Tpadax.
ITocTpoeHre MUHUMAIBLHOTO
OCTOBHOT'O JIEpEBa B3BEILIEHHOI'O
CBS3HOT'O HEOPUEHTHPOBAHHOI'O

rpada

https://m.edsoo.ru/Z9F6P913V

43

44

45

O6xox rpada B rmyouny. O6xox
rpada B HIMpUHY

KonnuecTBo pa3nuyHbIX MyTen
MEXy BEpIIHHAMHI
OpPUEHTHPOBAHHOTO
AIMKJINYECKOro rpada

Anroput™m JlefKcTphl.

https://m.edsoo.ru/G9B2D7F9H

https://m.edsoo.ru/U6X7D5K2W

https://m.edsoo.ru/K1N2M4N7B

46

[TpakTrueckas paboTa 1o Teme
"Beruncienne JUTHHB
KpaT4yaliiero myTH Mex1y
BepILIMHAMU Tpada (aIroputm
JeiikcTpsbr)”

https://m.edsoo.ru/B615U0Z6X



https://m.edsoo.ru/S4L4T1Z8C
https://m.edsoo.ru/T2Q5E4H4U
https://m.edsoo.ru/T7S8G1K5U
https://m.edsoo.ru/Z9F6P9I3V
https://m.edsoo.ru/G9B2D7F9H
https://m.edsoo.ru/U6X7D5K2W
https://m.edsoo.ru/K1N2M4N7B
https://m.edsoo.ru/B6I5U0Z6X

47

Anropurm ®noiga—Yopiaia

https://m.edsoo.ru/A9P7M4Z3N

48

3araqu, pemaemMple ¢ IOMOLIbIO
JUHAMHAYECKOIO
IIPOrpaMMUPOBAHUS:
BBIYMCIICHHE PEKYPCUBHBIX

byHKIII

https://m.edsoo0.ru/T8COI1P1K

49

[TpakTuyeckas pabora no Teme
"BblunciieHue peKypCUBHBIX
(GYHKINH C TOMOIIBIO
JUHAMHYECKOI O
nporpaMmupoBasus”

https://m.edsoo.ru/P2FOV5X6T

50

51

52

53

3ajauu, peraeMble ¢ TOMOIIBIO
JTUHAMUYECKOTO
MIPOTPAMMUPOBAHHUS: TTOACUET
KOJINYECTBA BAPUAHTOB

[TpakTrdeckas paboTa mo Teme
"TToacuéT KoIuuecTBa
BapHAHTOB C TIOMOIIBIO
JTUHAMUYECKOTO
nporpaMMupoBasus”

3aiauu, penaeMble ¢ TOMOIIBIO
JTUHAMUYECKOTO
MIPOTrpaMMHUPOBAHUS: 3a/1a4l
OTNITUMHU3AIINH

IIonsatue o napajaurmax

nporpammupoBanusi. O630p
A3BIKOB ITPOrPAMMHUPOBAHHUS

https://m.edsoo.ru/S8R3N4D3C

https://m.edsoo.ru/J2V3PIL4K

https://m.edsoo.ru/D6T5Y2P0OM

https://m.edsoo.ru/L4E9R7A4T



https://m.edsoo.ru/A9P7M4Z3N
https://m.edsoo.ru/T8C0I1P1K
https://m.edsoo.ru/P2F0V5X6T
https://m.edsoo.ru/S8R3N4D3C
https://m.edsoo.ru/J2V3P9L4K
https://m.edsoo.ru/D6T5Y2P0M
https://m.edsoo.ru/L4E9R7A4T

54

TTonsaTtue 00 00BEKTHO-
OPHUCHTHPOBAHHOM
POrpaMMHUPOBAHHH

https://m.edso0.ru/O109MO0OD1A

55

56

57

OO0mbekThI U Ki1accel. CBoiicTBa U
METOAbI OOBEKTOB
OOBEKTHO-OPUEHTUPOBAHHBII
aHaIu3

[IpakTrueckas paboTta 1mo Teme
"Ucnons30BaHuEe TOTOBBIX
KJIACCOB B Iporpamme"

https://m.eds00.ru/T3G0T3W9C

https://m.edsoo.ru/H613P5B6|

https://m.edsoo.ru/U3A014GOP

58

Pazpabotka nporpamMm Ha
OCHOBE O0BEKTHO-
OPUEHTHUPOBAHHOTO TOX0/1a

https://m.edsoo.ru/O2E1K1P1B

59

[IpakTuyeckas pabora
"PazpaboTka nmpocToii
IIPOTPAMMBI C MCTIOJIb30BaHUEM
KJ1accoB"”

https://m.edsoo.ru/WOO3H1E1B

60

61

WNukancynsanus. [Ipaktuaeckas
paborta no Teme "Pa3zpaboTka
KJIACCa, UCIOJIb3YIOLIETO
WHKATCYSAIUI0"

Hacnenosanue. [Tomumopduzm

0.5

https://m.edsoo.ru/K2C2C9D6Y

https://m.edsoo.ru/H0Z1J4B6T

62

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka nepapxuu KjiaccoB"

https://m.edsoo.ru/T7U6MOF40

63

Cpenpl ObICTpPOI pazpaboTKu
nporpamm. [IpoektnpoBanue
uHTepdeiica moab30BaTENs

https://m.edsoo.ru/TOR6H5U1F



https://m.edsoo.ru/O1O9M0D1A
https://m.edsoo.ru/T3G0T3W9C
https://m.edsoo.ru/H6I3P5B6I
https://m.edsoo.ru/U3A0I4G0P
https://m.edsoo.ru/O2E1K1P1B
https://m.edsoo.ru/W0O3H1E1B
https://m.edsoo.ru/K2C2C9D6Y
https://m.edsoo.ru/H0Z1J4B6T
https://m.edsoo.ru/T7U6M0F4O
https://m.edsoo.ru/T0R6H5U1F

64

[IpoexTupoBanue uHTEpPEiica
0JIb30BATEIIS

https://m.edso0.ru/Z7T7S5H0F

65

66

67

Hcnonp3oBanue TrOTOBBIX
YIPaBIISIEMBIX JIEMEHTOB IS
noctpoeHus natepdeiica

[TpakTrueckas paboTa 1o Teme
"Pa3paboTka mporpaMmsl ¢
rpaduueckuM uHTEpPeiicom”

H3ydeHue BTOPOro si3bIKa
POrPaMMHUPOBAHUS

https://m.edsoo.ru/B9C0J6NSC

https://m.edsoo.ru/HOO6C6V9J

https://m.eds00.ru/G9S1S016Q

68

H3yueHnne BTOPOro s3bika
IIPOrpaMMHUPOBaHUS

https://m.eds00.ru/X1Q0S3030Q

69

70

71

OTtanel KOMIIBIOTCPHO-
MaTEMaTHYICCKOI'O
MOACIIUPOBAHUA

Huckperusanus npu
MaTeMaTUu4eCKOM
MO/ICJINPOBAHUU HEMIPEPHIBHBIX
npoueccoB. MoaenupoBaHue
JABHXXCHUSA

[TpakTrdeckas paboTa mo Teme
"MopenupoBaHue ABUKEHUA"

https://m.edsoo0.ru/A2G3S7B0S

https://m.edsoo.ru/X2W3H8Z6L

https://m.edsoo.ru/Z3E1P7M9G

72

MonaenupoBanne
OMOJIOTHUYECKUX CHUCTEM.
[IpakTuyeckas pabora Mo Teme
"MonenupoBaHue
OMOJIOrHYeCcKux cucreMm"

0.5

https://m.edsoo.ru/F4C6J7D3N



https://m.edsoo.ru/Z7T7S5H0F
https://m.edsoo.ru/B9C0J6N8C
https://m.edsoo.ru/H0O6C6V9J
https://m.edsoo.ru/G9S1S0I6Q
https://m.edsoo.ru/X1Q0S3O3Q
https://m.edsoo.ru/A2G3S7B0S
https://m.edsoo.ru/X2W3H8Z6L
https://m.edsoo.ru/Z3E1P7M9G
https://m.edsoo.ru/F4C6J7D3N

73

Maremarnueckue MOJEIHN B
3KOHOMHUKE. BrIunciInTeNbHBIE
SKCIIEPUMEHTHI C MOJICIISIMU

https://m.eds00.ru/G0Q112V2C

74

BeposTHOCTHBIE MOJEINH.
[IpakTuyeckas pabora o Teme
"MIMuTaliMOHHOE
MOJIEJIUPOBAHKE C IIOMOLIbIO
Metoga Mounrte-Kapio"

0.5

https://m.edso0.ru/K0OB3Z6D7G

75

76

77

KomMreroTepHoe MoieTMpoBaHue
CUCTEM YIPABIICHUS

O0paboTka pe3yibTaToB
IKCIIEPUMEHTA

TabmuuHbIe (pENSIUOHHBIC)
0a3bl JaHHBIX

https://m.edsoo.ru/Y1T8R5P0T

https://m.edsoo.ru/P4B2F4E6D

https://m.edso0.ru/S5T0V2B3W

78

[Touck, coptupoBka u
¢bunbTpanus JaHHBIX. 3aIIPOCHI
Ha BBIOOPKY JaHHBIX. 3aMPOCHI C
napaMerpamu. Beraucisemsle
TI0JIS1 B 3aIIpOcax

https://m.edso0.ru/L6G0Z3E6K

79

[IpakTuyeckas pabora o Teme
"Pabora ¢ roTroBoii 0a3on
TaHHBIX"

https://m.edso0.ru/T5Q5N3Y7X

80

MuoroTtaban4uHbIe 0a3bl
JIaHHBIX. THUIIBI CBSI3€M MEXKIY
TabiuuaMu. BHETHUN KITIOY.
I{emocTHOCTE 0a3bI JTAHHBIX

https://m.edso0.ru/M1D3J3W60



https://m.edsoo.ru/G0Q1I2V2C
https://m.edsoo.ru/K0B3Z6D7G
https://m.edsoo.ru/Y1T8R5P0T
https://m.edsoo.ru/P4B2F4E6D
https://m.edsoo.ru/S5T0V2B3W
https://m.edsoo.ru/L6G0Z3E6K
https://m.edsoo.ru/T5Q5N3Y7X
https://m.edsoo.ru/M1D3J3W6O

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIUIHOM https://m.eds00.ru/G2P1G3G3U
0a3nl JaHHBIX"

82 3anpOCE! K MHOFOTAOI HbIM https://m.eds00.ru/D6IONOH2L
0aszaM JaHHBIX
[TpakTrdeckas padboTa 1o Teme

83 "3anpockl K MHOTOTA0TMYHON https://m.edso00.ru/T7K118P4J
0ase maHHBIX"

84 #13bIK ypaBIeHHs AaHHbMA https://m.eds00.ru/J8Q1B8G2U
SQL
[IpakTuyeckas pabora o Teme

85 "YrpaBieHue TaHHBIMHU C https://m.edsoo.ru/B3USE9VIM
ITOMOIIBIO s3bIKa SQL"

86 Heperuuonibic 6asbl AaHHEIX. https://m.edsoo.ru/AOYOC6A6F
DKCIEPTHBIE CUCTEMBI

87 HHTEpHET-IPUIIOKEHUS https://m.edsoo.ru/E7WOUSY5N
[TonsaTHe 0 cepBepHOU U
KJIMEHTCKOM 4acTsX caiTa.

88 TeXHOIOTHS «KITUEHT — https://m.edsoo.ru/AOF7F6C3Y
cepBep», €€ JOCTOMHCTBA U
HEJOCTaTKH

89 OcHoBsI s1361ka HTML https://m.edsoo.ru/E7F1L8X9D
[TpakTideckas paboTa 1mo Teme

90 "Co3maHne TEKCTOBOU BEO- https://m.edso0.ru/U0JOUGJIT
CTpaHHUIIbI"

91 OcnoBbI a361ka HTML https://m.edso0.ru/D1S3A5Y6B

92 OcHoBsI s1361ka HTML https://m.eds00.ru/M6F4X0L9L



https://m.edsoo.ru/G2P1G3G3U
https://m.edsoo.ru/D6I0N0H2L
https://m.edsoo.ru/T7K1I8P4J
https://m.edsoo.ru/J8Q1B8G2U
https://m.edsoo.ru/B3U5E9V9M
https://m.edsoo.ru/A0Y0C6A6F
https://m.edsoo.ru/E7W0U5Y5N
https://m.edsoo.ru/A0F7F6C3Y
https://m.edsoo.ru/E7F1L8X9D
https://m.edsoo.ru/U0J9U6J1T
https://m.edsoo.ru/D1S3A5Y6B
https://m.edsoo.ru/M6F4X0L9L

93

94

[IpakTuyeckas pabora o Teme
"Co3nanue BeO-CTpaHUIIbI,
BKJTIOYAIONIEH MYJIbTUMEINITHBIE
00BEKTHI (PUCYHKH, 3BYKOBBIC
JlaHHBIE, BUCO)"

OCHOBBI KaCKaHbIX TaOJIHII
cruieii (CSS)

https://m.edsoo.ru/R1Y3H4X9F

https://m.edso00.ru/G9X8P3N0O

95

[IpakTuyeckas pabora o Teme
"O¢opmieHne cTpaHULIbI C
HIOMOIIBIO KaCKaIHBIX TaOJIHIY
cTuiien”

https://m.eds00.ru/S7T01A4G3L

96
97

Cuenapuu Ha si3bike JavaScript

Cuenapuu Ha s3bike JavaScript

https://m.edsoo.ru/\V9D7B3K5L

https://m.edsoo.ru/Q4U9J4C9F

98

99

®opMbl Ha BEO-CTpaHULIE

[IpakTHyeckas padboTta 1o Teme
"O6paboTka JaHHBIX (hopM"

https://m.edsoo.ru/R4L4R1A5V

https://m.edsoo.ru/A6M3K3Y9D

100

Pa3memnienue Be6-caliToB.
VYcnyra xoctunra. 3arpyska
¢aiinoB Ha calT

https://m.edso0.ru/N5Z26G7K3D

101

Kanpuposanue. Mcnpasienue
nepcnekTuBsl. [ uctorpamma.
Koppekuust ypoBHE, KOppeKIIUs
nera. O0ecuBeunBaHNE
[BETHBIX N300paKeHHH

https://m.edsoo.ru/L6U9D3N1S

102

Brox n3obpaxenutii ¢
UCTIOJTI30BaHUEM Pa3TMYHBIX
U(POBBIX YCTPOUCTB.
[TpakTrueckas paboTa 1o Teme

0.5

https://m.edsoo.ru/BO0V5G9Z0B



https://m.edsoo.ru/R1Y3H4X9F
https://m.edsoo.ru/G9X8P3N0O
https://m.edsoo.ru/S7O1A4G3L
https://m.edsoo.ru/V9D7B3K5L
https://m.edsoo.ru/Q4U9J4C9F
https://m.edsoo.ru/R4L4R1A5V
https://m.edsoo.ru/A6M3K3Y9D
https://m.edsoo.ru/N5Z6G7K3D
https://m.edsoo.ru/L6U9D3N1S
https://m.edsoo.ru/B0V5G9Z0B

"O6paboTka HUPPOBBIX
dotorpadpuii"

103

Peryms. Pabota ¢ oGmactsamu.
OunbTpsl. [IpakTnyeckas
pabora no teme "Peryib
dpoBsIX poTorpaduii"

0.5

https://m.edsoo.ru/B8U2E2M20

104

105

106

107

MHorocoiHbIe H300paKECHHS.
TekcToBble cnon. Macka ciios.
Kananel. Coxpanenue
BBIICJICHHOW 00J1acTH

[TpakTrueckas paboTa 1o Teme

"MHoOrocI0iHbIC H300pakeHus'

[ToaroToBka WILTFOCTpAIMA 115
BeO-caiiToB. [IpakTrueckas
pabora 1o Teme

" AHUMUPOBaHHBIE
u300paxeHus"

BexTopnas rpaduxka.
BexTopu3zanus pacTpoBbIx
M300paxKeHH

0.5

https://m.edsoo0.ru/Q3G9S9ESB

https://m.edsoo.ru/N9L6J4J8R

https://m.edsoo.ru/W7Y3C1C7B

https://m.edsoo.ru/L104F3F6B

108

[IpakTuyeckas pabora o Teme
"BexTopHas rpaduka"

https://m.edsoo.ru/U3V7LOF6E

109

110

[IpuHUMITBI HOCTPOEHUS U
PENaKTUPOBAHUA TPEXMEPHBIX
MoJieen

[IpakTuyeckas pabora Mo Teme

"Coztanue npocThIX
TpEXMEpHBIX Mozeei"

https://m.edsoo.ru/K8A6S5C5V

https://m.edsoo.ru/W9U4L6Y8Z



https://m.edsoo.ru/B8U2E2M2O
https://m.edsoo.ru/Q3G9S9E8B
https://m.edsoo.ru/N9L6J4J8R
https://m.edsoo.ru/W7Y3C1C7B
https://m.edsoo.ru/L1O4F3F6B
https://m.edsoo.ru/U3V7L0F6E
https://m.edsoo.ru/K8A6S5C5V
https://m.edsoo.ru/W9U4L6Y8Z

111 Cerounble Mogenu. Marepuaibl 1 https://m.edsoo.ru/E6K9J9H1X
112 Hpairuieckas pabota 1o reme 1 https://m.edsoo.ru/G4U4A2J6N
"Cerounble mogenn"
113 MOAGTMPORAHNC HCTOHITKOR 1 htps://m.eds00.ru/E4B705TOY
ocseleHus. Kamepsl
114 lpaKtieckas paGora o Teve 1 https://m.eds00.ru/I6I2F2B2Y
"Pennepunr"
115 AnTHBHbe TexHOMOruH (3D- 1 https://m.edsoo.ru/V416L8LOP
IPUHTEPHI)
[TonsiTHE O BUPTYaAIbHOI
116 PEATBHOCTH U JIOTIOJTHEHHOM 1 https://m.eds00.ru/11X6Q9Q7V
peaIbHOCTH
117 Pe3epBHOE Bpems 1 https://m.edsoo.ru/Y3K6P8J3G
118 PesepBHOE Bpems 1 https://m.eds00.ru/T2R8T8UGY
119 PesepBHOE Bpems 1 https://m.eds00.ru/B2W1Q5J8K
120 PesepsHOe Bpems 1 https://m.edsoo.ru/F5A4X6Y1E
121 PesepsHOe Bpems 1 https://m.edsoo.ru/L4C7A6D5A
122 PesepBHOe Bpems 1 https://m.edsoo.ru/B2NOK0OX9H
123 PesepsHOe Bpems 1 https://m.edso0.ru/VOQSI1AGS
124 PesepBHOe Bpems 1 https://m.edso0.ru/R3B6T405C
125 PesepsHOe Bpems 1 https://m.edsoo.ru/F2G2E2H9I
126 PesepBHOE Bpems 1 https://m.edsoo.ru/X4P9F6Q5H
127 PesepsHOe Bpems 1 https://m.edsoo.ru/NSLAN4K2G
128 Pe3epBHOE BpeMs 1 https://m.edsoo.ru/Z7H915B8J
129 PesepBHOoe Bpems 1 https://m.edsoo.ru/\V2F9GoU2J
130 PesepBHOE BpeMms 1 https://m.edso0.ru/U7Z3L1T8L
131 PesepBHOoe Bpems 1 https://m.edso0.ru/X6M4C5H0G



https://m.edsoo.ru/E6K9J9H1X
https://m.edsoo.ru/G4U4A2J6N
https://m.edsoo.ru/E4B7O5T0Y
https://m.edsoo.ru/I6J2F2B2Y
https://m.edsoo.ru/V4I6L8L0P
https://m.edsoo.ru/I1X6Q9Q7V
https://m.edsoo.ru/Y3K6P8J3G
https://m.edsoo.ru/T2R8T8U6Y
https://m.edsoo.ru/B2W1Q5J8K
https://m.edsoo.ru/F5A4X6Y1E
https://m.edsoo.ru/L4C7A6D5A
https://m.edsoo.ru/B2N0K0X9H
https://m.edsoo.ru/V0Q5I1A6S
https://m.edsoo.ru/R3B6T4O5C
https://m.edsoo.ru/F2G2E2H9I
https://m.edsoo.ru/X4P9F6Q5H
https://m.edsoo.ru/N8L4N4K2G
https://m.edsoo.ru/Z7H9I5B8J
https://m.edsoo.ru/V2F9G9U2J
https://m.edsoo.ru/U7Z3L1T8L
https://m.edsoo.ru/X6M4C5H0G

132 PesepBHOE Bpems 1 https://m.edsoo.ru/N2EOM403I

133 PeszepBHOE Bpems 1 https://m.edso00.ru/L2Q9D7E5Y

134 PesepBHOE BpeMms 1 https://m.edsoo.ru/Z9M1Y1F4Z

135 PesepBHOe Bpems 1 https://m.edsoo.ru/COP2F6F4V

136 PeszepBHOE Bpems 1 https://m.eds00.ru/X4U6D7L7G
OBILIEE KOJIMYECTBO YACOB I10 136 36.5

[TPOTPAMME



https://m.edsoo.ru/N2E0M4O3I
https://m.edsoo.ru/L2Q9D7E5Y
https://m.edsoo.ru/Z9M1Y1F4Z
https://m.edsoo.ru/C0P2F6F4V
https://m.edsoo.ru/X4U6D7L7G




IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHMe OCHOBHBIX MPHUHIIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHICHIIHIA
pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOIUH; BIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALlMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl  pelleHusl y4eOHBIX 3aJad [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3allUd U

Q)YHKHI/IOHHpOBaHHH KOMIIBIOTCPHBIX ceTe

1.3

ITornMmanne OCHOBHBIX IMPHUHOUIIOB AUCKPCTU3AalMU Pa3JINYHbIX BHIO0OB

uHpopMalun

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPaOOTKH UMCIOBOM M TEKCTOBOM
uHpopMaluy (3alUCh 4YHUCEN B MO3UIMOHHON CHCTEME CUMCICHUS,
JEIUMOCTb LIEJIBIX YMCEIT; HaX0XACHHUE BCEX MPOCTHIX YHCEN B 3aJJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX 4YHCEN; aHaIU3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)YHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBENEHUSIMH O 0a3ax TaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO3JaHUAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
HUCKYCCTBEHHOTO HHTEJUIEKTa B Pa3IMYHBIX O0JNACTAX; HaJIuuue
MpeJICTaBICHU 00 MCIONb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(eCcCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM ammapaToM, IMO3BOJIIIOIIMM OCYLIECTBIATH
IIPEACTABJICHUE 33JaHHOTO HATypaJIbHOTO YHCIIA B PA3JINYHBIX CHCTEMAX
CUHCIICHUS; BBINOJIHATH IPEoOpa3oBaHUs JIOTUYECKHX BBIPAKEHHIH,
UCTIOJB3Ys 3aKOHBI aNreOpbl JIOTUKU; ONPEACATh KpaTUyalIliuii MyTh BO
B3BEIICHHOM TIpaje M KOJIMYECTBO NyTell MeXAy BepLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, IMOIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIU MOJICIHUPYEMOMY OOBEKTY WIIHU
Mpolieccy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HArJIAIHOM

BUIC

2.2

YMmenue kiaccu(UUIUpOBaTH OCHOBHBIE 3a7auydl  aHajiu3a JaHHBIX
(mporHozupoBaHue,  Kjlaccu(ukauusa, — KilacTepu3alus,  aHaIU3
OTKJIOHEHUI1); TOHUMATh IOCIIEOBATEIbHOCTh PEIICHNUS 3a/1a4 aHaJIn3a
JAHHBIX: COOp NEPBUYHBIX TaHHBIX, OYMCTKA U OIICHKA Ka4eCTBA JaHHBIX,
BBIOOp ® (WJIM) TOCTPOCHHE MOJENH, Mpeodpa3oBaHue JAHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPCTAlIUA PE3YJIIbTAaTOB

2.3

YMenue  ompeneniartb  MHQOPMANMOHHBIA ~ O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETHU3alMu. YMEHHE ONpeNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IME€peaaud MpU HW3MEHEHUU

MH(}OPMaLMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

2.4

YMeHue cTpouTh KOJ, 00ECHeuMBAIOIMN HAUMEHBUIYIO BO3MOXKHYIO

CPEIHION0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHre Hcnosib30BaTh MPU PEIICHHHM 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AITOPUTMBI MTOCTPOEHHUS 3alKMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHMS YHMCIIA I10
CTPOKE, COJEpXKalled 3alKicCh ITOrO0 4YKCIA B NO3ULHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHME  BBINOJHSATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanr B TO3UIIUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHOW Tabiuie
UCTUHHOCTH; HCCIIEZIOBaTh 00JIACTh HCTUHHOCTH  BBICKA3bIBAHUA,

COACPpKAIMICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUEC YPABHCHU A

2.7

YMeHue pemrath aIropuTMUYCCKUE 3a/Iadd, CBS3aHHBIC C aHAIM30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMIeCTBa Pa3IMUHBIX MTyTed MEXIy BepIIMHAMU

OPUEHTHPOBAHHOT'O AIIMKINYECKOT0 rpaga)

2.8

YMeHME UCII0Nb30BaTh JEPEBbs IIPU aHAIU3€E U IIOCTPOCHUH KOAOB U JJIs
NpeCTaBiIeHUs apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3a]ad

MOKWCKAa M COPTHPOBKU; YMEHHE CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY




ITOPUTMY; pa3padbaThiBaTh 1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETHIO

UTPbI

2.9

2.10

211

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHU KOMIIBIOTCPA PC3YJIbTAaThL
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue omnpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCUBa, COPTUPOBKA MACCHBA,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOKHOCTU JJIsi PEUICHMs] OJHOMN

3a1a4u

Brnanenue yHUBEpCaIbHBIM SI3BIKOM IPOIPAMMHPOBAHHUS BBICOKOTO
yposus (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BbIX
TUTIAX TaHHBIX U CTPYKTypaxX NaHHBIX; YMCHHE HCIIOJIB30BAaTh OCHOBHBIC
VIOPaBISIONUE  KOHCTPYKIMH, YMEHUE  OCYIISCTBIISATH  aHAIHU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJabTaThl  pabOThI
MPOTPaMMBI TIPU 33JJaHHBIX UCXOJHBIX JAHHBIX; ONMPEIEIIATh, IPU KAKUX
UCXOJHBIX JIAHHBIX BO3MOXXHO ITOJIYYCHHUE YKA3aHHBIX pE3YJIbTATOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K ommOke B padoTe
nporpaMMbl;  (OPMYIUPOBATH  MPEJIOKEHUS MO  YIy4YIICHHIO

MporpaMMHOT O KOoJa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3Y4YCHMs  S3BIKE
nporpaMmMHupoBaHus Beicokoro ypoBHs (ITackains, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTku YHCell, YU CIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHUCIIAa B BHJE
Habopa TMPOCTBIX COMHOXHTENEH; HaxoXXACHHE MaKCUMaJbHOU
(MMHMMaTBHOW) HU(PBI HATYpaIbHOIO YHCIIA, 3alIMCAHHOTO B CHCTEME
CUMCIICHMSI C OCHOBaHHWEM, He mnpeBplmaromuM 10; BeUKCIECHUE
00OOMIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MOCJIEA0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMEeTHUYeCKOro, MHHMMAJIbHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA D3JIEMEHTOB, YJOBJIETBOPSIOMIMX 3aJaHHOMY YCIIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JTAaHHbIE PA3JIMYHBIX THUIIOB C Y4YETOM OTPAaHMYEHUH Ha JMANa30H MX
BO3MOYKHBIX 3HAUEHHUI, NMPUMEHATh NPHU PELICHUU 3aJady CTPYKTYpbl
JAHHBIX (CHHUCKH, CIIOBApH, CTEKH, OYEpelnu, IEpPEBbs); NPUMEHSThH
CTaHJApTHBIC U COOCTBEHHBIE MTOANPOTPAMMBI 7151 00pabOTKH YHCIOBBIX

JAHHBIX U CUMBOJIBHBIX CTPOK; HCIOJIB30BATh MPH pa3paboTKe MporpaMm




OMONIMOTEKH noamnporpamMMm; yMCHHC HUCIIOJIB30BATh CPCACTBA OTJIAIKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl  JUISL  aHAJH3a,
npecTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHUE 3a7ad MPOTHO3UPOBAHUS);
YMEHHUE HCIIOIb30BaTh TAaOIWYHBIC (PENSAIIMOHHBIE) 0a3bl MaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TIOCYAapCTBEHHBIX

ycIyT, HUGPOBLIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
11 BbIuKcIeHus. MHOronpolieccopuble cucteMbl. Pacnipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06pa60TKa OOJIBIINX JaHHBIX

[IpyHIMIBI TOCTPOEHUS U almapaTHblE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
19 CereBbie npotokonbl. Cerp WHrepHer. Apnpecauuss B cetu VHTepHer.
[Tpotokonsl creka TCP/IP. Cucrema nomennbix nMEH. Pa3nenenne |IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daitnoBas cucrema. [louck B daitioBoii cucreme. [IpuHIMIBI pa3MeIieHUs U
1.3 uMeHoBaHus (ailioB B AoiaroBpeMeHHoi mnamsatu. LllaGnonbl ans omucaHus
rpymi ¢aiinos
CkopocTp mepenayd JaHHBIX. 3aBHCHUMOCTb BpPEMEHM Iepefadyd  OT

14
MH(OPMALIMOHHOTO 00BEMA JTaHHBIX U XapaKTEPUCTHK KaHalla CBS3H

[Mudposanure naHHbx. CUMMETPHYHBIE U HECUMMETpUYHbIE HpPbL. [Tudps
15 npocroii 3amensl. [Hudp Lesaps. [udp Buwkenepa. AnropurM mudpoBaHus
RSA

Kozpl, no3Bosnsromue oOHapyKUBaTh U UCIPABIATh OLIMOKH, BO3HHMKAIOIIHME
1.6 pu nepenade qaHHbIX. Paccrosane Xammunra. KoaupoBaHue ¢ TOBTOPEHUEM

o6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBouuHoe  KogupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEpPHBIE  KOJBI.
51 JlexonpoBaHue COOOLIECHH, 3aTUCAaHHBIX C TOMOIIbIO0 HEPABHOMEPHBIX KOJIOB.
VYcenosue @ano. [locTpoeHre 0THO3HAYHO AEKOAMPYEMBIX KOJIOB C IMOMOIIBIO

nepeBa

Teopernueckne mnoaxoAbpl K OLEHKe KosinyecTBa WHGMopMmauuu. EnuHUIb!
59 U3MepeHus: KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aIJUTHUBHOCTH HHpopmammu. Dopmyna

Xaptnu. Uadopmarus u sepositHocTs. Dopmyna Lllennona

Cuctembl cumcienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCENT B
HO3UIIMOHHON cucTeMe cuuciicHHsa. CBOWCTBA ITO3UIIMOHHOM 3aIllMCH YHCIIA:
2.3 KOJIMYECTBO U (P B 3aIIUCH, TPU3HAK JETUMOCTH YK CJIa HA OCHOBAaHUE CHCTEMBI

CUHUCIICHUS. AJIFOpI/ITM nepeBoa Mejoro 4ucia us3 P-nuHol cucTeMBI

CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM TepeBojia KOHeUYHOU P-u4HO#l npobu B




2.4

2.5

JECATUYHYIO. AJTOPUTM IE€PEBOAA IEJIIOT0 YHCIa M3 JIECATUYHONH CHCTEMBI
cuncienus B P-uunyto. IlepeBos koHEUHOH necsiTMyHON aApoOH B P-nunyro.
JIBouuHasi, BOCbMEpUYHAs U IIECTHAALIATEPHUYHAs CUCTEMbl CUMCIICHUS, CBS3b
MeXay HHUMHU. Apudmeruyeckue oOrnepanud B TMO3UIHOHHBIX CHCTEMax
CUUCIICHUS

TponuHas ypaBHOBEIIEHHAss CHUCTEMa CUYUCICHUS. JIBOMYHO-/IECATUYHAS
crcTeMa CYMCIICHHS

KomupoBanue tekcroB. Komupoka ASCIl. OpHoOaiiTHBIE KOIUPOBKH.
Crangaptr UNICODE. KomupoBka UTF-8. Omnpenenenue nHGpOpMAIMOHHOTO

00BbEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxkenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JaHHBIX MpPU 33JaHHBIX Pa3pelIeHUH U TIIyOMHE KOIUPOBAHUS
uBeta. LiBeroBeie Monenu. KogupoBanue 3Byka. OneHka MH(OPMaMOHHOIO
00BEMa 3BYKOBBIX J[JAaHHBIX IpPHA 3aAaHHBIX 4YaCTOTC JHUCKPCTU3AlIMU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BrIcKa3biBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBaHMSI U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOnuibl HCTUHHOCTH. Jlornyeckue BbIpaXKEHHUS.
Jlornueckne ToxnaecrBa. Jlormueckue ~onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTMKUA. ODKBUBAJIEHTHbIE NpPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlormueckue (yHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOJKHBIX JIOTMYECKUX
(GYHKIUH OT KOJIMYECTBA apIyMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BBIPaKEHHUH

2.8

COBepHIeHHBIe JU3BIOHKTHUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC CbOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 11O Ta6J'II/II_IC HCTUHHOCTHU

2.9

Jlormueckue »5iIeMEHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmatop.
MHoropa3psaaaslii cymmarop. [locTpoeHne cxeM Ha JIOTHUECKHX 3JIEMEHTAX 110
3aJlaHHOMY JIOTHYECKOMY BBIPQXKEHUIO. 3alUCh JIOTMYECKOTO BBIPAXKEHUS 10

JIOTUYECKOM cXeMe

2.10

Mogaenu u moxaenupoBanue. Llenmn monenupoBaHus. AJIEKBATHOCTh MOJIETH
MOJICIIUPYEMOMY 00BEKTy uiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBienne pe3ylnbTaTOB MOJAETUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIPHUATHS 4YeNoBEeKOM. ['paduyeckoe mpeacraBieHHE AaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).

211

HpeHCTaBHeHI/IC HOCJIBIX YHUCCI B MNaMATH KOMIIBKOTCPA. OFpaHI/I‘-IeHHOCTB

JMarna3oHa 4yucell IpH OTpaHUMYEeHUU KoiuuyecTBa paspsanoB. [lepemosnHenHue
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2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OHT.
JIBOWYHBIN TONIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYEcKuEe onepanuu. Jlornueckwii, apudpMeTHUECKH U
uukiauyeckuii capuru. lludpoBanue ¢ momoupl0 MOOUTOBOI omepaiuu

«uckirouaroee MJINy

IIpencraBieHue BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEpA. 3HA4YaIlast 4acThb
U TOpsAoK yMcia. Jlmama3oH 3HaueHWH BelIeCTBEHHBIX umcen. [Ipobiembr
XPAaHECHMS BEILECTBECHHBIX 4YMCEJ, CBS3aHHBIE C OrPAHMYECHHEM KOJIMYECTBA
paspsaoB. BelnonHeHne onepanyii ¢ BEIIECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

oIIn0OoK IIpHU BBIYUCIICHUAX

I'padbl. OcHoBHble nmoHATUA. Bunel rpados. Onucanue rpadoB ¢ HOMOIIbIO
MaTpull CMEKHOCTH, BECOBBIX MATpHUIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4y, CBSA3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IYyTH MEXJAy BepUIMHaMu rpada, OoIpelesieHHe KOJIU4ecTBa
pPa3IMYHBIX IIyT€d MEXIy BEpIIMHAMH OPUEHTHUPOBAHHOIO AalUKINYECKOTO
rpaga)

HepeBbs. bunapHoe nepeBo. JlepeBbsi moucka. CrocoObl o6xona jaepesa.
[IpencraBienue apupMeTnIecKX BhIpaKEHUN B BUe JiepeBa. Mcrnonb3oBaHue

rpadoB 1 IepeBbEB MPHU OMUCAHUN 0OBEKTOB U MPOLIECCOB OKPYIKAIOIIEr0 MUPA

2.15

2.16

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ MoJiHOM nHdopmanuei. [loctpoenue nepesa
nepebopa BapUAHTOB, OINKCAaHWE CTPATETHH UIPhl B TaOIU4YHOU Qopme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITUN. BLII/II‘pLIIJ_IHHC CTpaTeruu

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIeKTa. VaeHTUUKAMs H  MOMCK
n300pakeHui, pacro3HaBanue Jull. Mcrnoab30BaHNE METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOydaromux  cucreMax. lcronb3oBaHHME — METOMOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoToTexHuke. uTepHer Bemieil. Heliponusie

CCTHU

3.1

3.2

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

CDOpMaJ'II/IBaI_[I/ISI MOHATHSA aJIrOpUTMaA. Mamuna TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIYMCICHUMN

OreHka CIOXHOCTH BBIUMCIEHUH. Bpems paboTbl u 00BEM HCHONB3YyeMOM
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OueHka
ACUMIITOTUYECKON CJIOKHOCTH aJrOPUTMOB. AJITOPUTMBI IOJIMHOMHAIBHON
cioxkHoctu. IlepeGopHbie anroputMmel. [Ipumepsl pa3aMuYHBIX AITOPUTMOB

peLIeHus OHOM 3a/1a4, KOTOPBIE UMEIOT PA3JIUYHYIO CII0KHOCTD




3.3

OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOTHl MPOCTEHIINX ANTOPUTMOB
YIPaBICHUS UCIIOJHUTENSMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpeneneHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET JIaTh TpeOyeMblii pe3ysIbTar

3.4

3.5

3.6

AAropuT™Mbl 00pabOTKM HATYpaJbHBIX YHCEJ, 3alMCAHHBIX B IMO3UIIMOHHBIX
cUCTeMaX CUMCIIEHHUsA: pa30MeHHe 3aluCH YHUClla Ha OTIeNbHble LUQPBI,
HaxXOXJICHUE CYMMBbl U INpOU3BEIEHUs LU(p, HAXOXKICHHE MaKCHUMaJIbHOMN
(MHHHMAITEHOW ) TTU(PHL.

[IpencraBnenue uuciaa B BUAE HaOoOpa IMPOCTHIX COMHOMKUTENEH. AJITOPUTM
OBICTPOrO BO3BEJCHMsSI B cCTeleHb. lIOMCK MHPOCTBIX YHCEd B 3aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «KPCHICTO BpaTOC(beHa»
MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

S3eik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
I[EJIOYHCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIbHBIC, JIOTHYECKHE. BerBieHwus.
Cnoxusie ycnoBus. Lukisl ¢ yenoBuem. L{UkIibl 1o mepeMeHHOMN.

OO6paboTka naHHBIX, XpaHamuxcs B (aiinax. TekcToBble U TBOMYHBIE (ailiibl.
daiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 daiina. 3amuch B
daiin.

Pazouenue 3amaun Ha moazanaqu. [loamporpammel (poreaypsl U QYHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKA mporpaMMHupOBaHUA

3.7

3.8

3.9

Pexypcus. PexypcuBnble npouenypsl u GyHkiuu. Vcnonas3oBaHue cTeka Ais

opraHu3anu pe€KypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. TouyHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEeHMH ¢ MOMOUIbI0 Mojadopa napaMeTpa. UMcIeHHble METOIbI
pelleHns ypaBHEHHMiIl: MeToJ mnepebopa, METOJ MOJIOBUHHOTO JEJIEeHUS.
[TpubOnm:xE€HHOE BBIYMCIIEHUE IJIMH KpUBbIX. Bbruncnenue miomanei ¢uryp c
IIOMOUIBIO YHUCIEHHBIX METOJOB (METOJ NMPSAMOYIOJIbHUKOB, METOJ TpaIenuil).
ITouck Mmakcumyma (MUHHUMYMa) (GYHKIMHM OJHOM TEPEMEHHOW METOa0M

IIOJIOBHHHOT'O ACJICHUA

O6paboTka  CUMBOJBHBIX  JaHHBIX. BcTpoeHHble  QyHKUIUMH  sA3BIKA
MPOrpaMMHUPOBAHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cjJoBa MO MNpPOOEIbHBIM CHMBOJIAM, IMOHMCK
MTOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aME€HA HAUJECHHOW MOJICTPOKHU HA JIPYTyIO
cTpoky. ['eHepanus Bcex €JI0B B HEKOTOPOM an(aBHUTE, yIOBIETBOPSIOIIMX
3aJjaHHbIM orpanundeHusM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M TOCIENOBATEILHOCTH 4YHCEN. Brruncienue 0000MmEHHBIX

XAapPaKTCPUCTHUK DJJICMCHTOB MaCCHUBa WU YHCI0BOM MOoCJICA0BATCIbHOCTHU




3.11

(cyMMBI, TIpOW3BENEHHS, CpPEIHEro apu(MeTH4ecKoro, MUHHUMAJIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCIIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYEHHUS B MacCUBE.
Adroput™bl paboOThl C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocTbie METOIIbI COPTHPOBKU
(Merox my3blpbKa, METOJ BbIOOpa, COpTHpPOBKA BcTaBKaMu). CopTHpPOBKa
cnusaueM. beicTpas coptupoBka MaccuBa (anroputm QuickSort). J[BowuHbIi

IIOMCK B OTCOPTHPOBAHHOM MAaCCHBE

JIBymMepHBIE MacCUBBl (MaTpHIlbl). AJNTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAacCCHBa IO 3aJlaHHBIM
IpaBUjIaM, TIOUCK AJIEMEHTa B JByMEPHOM MACCHBE, BHIYHCICHHE MaKCHMyMa
(MMHMMYMa) ¥ CyMMBI 3JIEMEHTOB JByMEPHOT'O MacCHBAa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MAaCCHBBL, OTOOpa)xeHHs).  XdII-TaOJHUIIBIL.

HOCTpOCHI/Ie aHQ)aBI/ITHO"IaCTOTHOFO CJIOBapA AJIA 3aJaHHOI'0 TCKCTa

Creku. AHanM3 TNPaBUIBHOCTH CKOOOYHOIO BBIpaKEHUS. Bpluucienue
apu(pMeTUYECKOro BhIpaXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM (popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOT'O XpaHEHUs! TaHHbIX

Anroputmbel Ha rpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT'O rpa(ba. KonmuaectBo Pa3IINYIHBIX
nyTell MeXay BeplIIMHAMH OpPUEHTHPOBAHHOIO AalMKINYECKOro rpada.

Anroput™m JleHKCTpEI

HepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapusbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOro
BbIpakeHUs. PexypcuBHBIE aropuT™Mbl 00xoaa fepesa. Mcnosib3oBaHue cTeka

1 odepeu it 00Xo/a 1epena

3.16

3.17

JlnHamMHuueckoe mporpaMMHpOBaHUE KaK METO]] PELICHHUs 3a/1a4 C COXpaHEHHEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayM, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOrPaMMUPOBAHUS: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIIHIA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3aJla4i OIITUMHU3allUN

[Tonatue 06 0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpoBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METOJIbI 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
Pa3zpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

Wukancynsanus, HacieIoBaHue, moIuMophuzm

WudopmannoHHbIe TEXHOIOTHH

4.1

Ananus JaHHBIX. OCHOBHBIE 3ala4i aHaJIn3a JaHHBIX: HPOTHO3UPOBAHUC,

Knaccuukanus, KilacTepuszanus, aHajau3 OTKiIoOHeHuH. IlocienoBaTenbsHOCTh




4.2

4.3

pelIeHNUs 3a/1a4 aHaIM3a JaHHBIX: COOp MEPBUYHBIX TAHHBIX, OYMCTKA U OI[CHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHE MOJAETH, NpeoOpa3oBaHue
JAHHBIX, BU3YyaJIM3allusl JAaHHBIX, HHTepIpETaIus pe3yibraToB. [IporpamMmmMHbIe
cpeacrtBa u VHTepHET-CEpBHUCHI Ui 00paOOTKU ¥ TPEICTABICHHS JIaHHBIX.
Bonpimme nannpie. MammaHOE 00yueHue

AHanu3 NaHHBIX C TMOMOIIBIO JIEKTPOHHBIX TaOmuI. BbrymcieHune CyMMmsl,
cpenHero  apudmeTH4YecKoro, HamOOJbIIero (HAaWMMEHBINEr0) 3HAYCHHS
nuanazoHa. Beraucnenne kod((uUIMEHTa KOppeNIsuud IBYX PsIOB JaHHBIX.
[TocTpoeHne cTONOYATHIX, JTMHEHYATHIX M KPYrOBBIX nuarpamm. [loctpoeHue
rpagukoB  yuknui. Ilombop  nawuHUM  TpeHma,  pelIeHHe  3aaad
MPOTHO3UpPOBaHMS. PellieHre 3a7ay ONTHMHU3ALIUU C TIOMOIIBIO JICKTPOHHBIX

TadJIUIL

JluckpeTu3zamnus TPH MaTEeMaTHYeCKOM MOJCIMPOBAHUHM  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue IBMKEHUS. MoaenupoBaHue OHOIOTHYECKHX
cucreM. MaTeMatuyeckue MOJCIM B SKOHOMHUKE. BbIUMCIUTEIbHBIC
AKCIEPUMEHTHI ¢ MozesaMu. OOpaboTka pe3ylbTaToB AKCIEpUMEHTa. MeTos
HAaUMEHBIINX KBaJpaToB. OIlIEHKa YHCIOBBIX IMapaMETPOB MOIEIHUPYEMbIX
O00BEKTOB W TMpPOIECCOB. BoccTaHOBIGHHWE 3aBHCHMOCTEH TO pe3yibTaTram

OKCIICPUMCHTA

4.4

4.5

BepostHOoCTHBIE MOJICIIH. Metonrnl Momnte-Kapio. Mutanmonsoe

MozenupoBanre. CHCTEMbI MaCCOBOTO 0OCITYKHUBAHUS

TaOnuunble (pensuuoHHble) Oa3bl JOaHHBIX. TalOmuma — mpencTaBiIeHHE
CBeJIeHUI 00 OQHOTUITHEIX 00beKkTax. [loie, 3amuch. Kirrou Tabaumel. Pabora ¢
roroBoil 6a3oil gaHHBIX. 3anosHeHue 0a3bl JaHHBIX. [louck, copTHpoBKa U
(buIbTpaIus JaHHBIX. 3alPOChl HAa BEIOOPKY JaHHBIX. 3alPOCHI ¢ TapaMeTpPaMH.
Brraucinsiemble mosisi B 3anpocax.

MHuorotabiauanble 0a3bl JaHHBIX. TUIBI CBA3eH Mexay TabnuiaMu. BHerrHwmit
k4. [lenoctHocTs 6a3bl JaHHBIX. 3ampockl K MHOTOTAOIMYHBIM Oa3am

JaHHBIX

4.6

TekcroBeii mpoueccop. Cpencrtsa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHL.  CHOCKH,
ornaBieHue. IIpaBuna  IUTUPOBAaHMS ~ UCTOYHUKOB U O(GOpPMIICHUS

OoubmmorpauIecKux CChUIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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