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MHNOACHUTEJBHASA 3AIINCKA

[Tporpamma no uHpopMaTuke (yrayOnEHHBIA YPOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3yiabTaTam
OCBOGHHUSI OCHOBHOWM  0Opa30BaTEeNbHOM MPOrPaMMBI  CpPEAHEr0  OOIIero
oOpazoBanus, npenctaBieHHbix B @I'OC COO, a Taxxke QenepanbHOl paboueit
IPOTPaMMBbI BOCITUTAHHS.

[Tporpamma o uHGOpMaTHKE TAET PEICTABICHHE O IIENSIX, O0IIeH CTpaTernu
oOy4eHUs1, BOCTIUTAHUS B PA3BUTHsI 00yUaIONTNXCS CPEACTBAMH Y4eOHOTO ITpeIMeTa
«Mapopmatukay Ha yriIyOJEHHOM YpOBHE, YCTAHABIMBAET 00S3aTEIbHOE
IPEeIMETHOE COJepKaHUE, TIPEIyCMaTPUBAET €ro CTPYKTYPHPOBAHUE IO pa3zesiaMm
U TeMaM Kypca, ONpeAessieT paclpeesieHue ero mno kiaccaM (rogam HU3ydeHwus),
NaéT MPUMEPHOE pacIpesiesieHue Y4YeOHbIX YacoB MO TEMaTHYECKUM pasjieiam
Kypca M PEKOMEHIyeMylo (MPUMEpHYI0) IOCIEeIOBATEIIbHOCTh UX HW3YYCHHUS C
yu4€TOM MEXKIIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3CH, JOTHKH y4eOHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

[TporpamMMa 1o nHpOpMATHKE ONpEAEIAeT KOTUUECTBEHHbIE U Kau€CTBEHHBIE
XapaKTepUCTUKU Y4eOHOro Marepuasa s KaXJ0ro rojia U3yuyeHus, B TOM YHUCIIE
JUISL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyuaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
rocyapCTBEHHOM UTOTOBOM arrecraiun). [Iporpamma no nndopmaTtuke sBisercs
OCHOBOM JJIl COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4E€OHUKOB,
NOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oOuieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(OPMATHKM KaK HAYyYHOW JOUCHUIUIMHBI, HW3ydaromei
3aKOHOMEPHOCTH IPOTEKaHUsI U BO3MOKHOCTH aBTOMATHU3allMU MHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE =~ 00JIacT  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
WH(POPMAITMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COITUABHYIO Chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESITEIIbHOCTH.

Kypc uHbopMaTuKu a5is ypOBHsS CpeaHEro 00Iero oO0pa3oBaHUs SBISACTCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuXcsi B 00iacTu
UHPOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHI, OMUpaeTcs
Ha cojiepKaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIIETO 00pa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETalni0 U 0000IIeHHE
3TOTO OTIBITA.



PesynpTaTel  yriayO0JaeHHOTO ypOBHS HM3YyYCHHS y4eOHOTO MpeaMmeTa
«Mapopmatukay OPHEHTHPOBAHBI HAa TMOJTYYECHUE KOMIIETCHTHOCTEH IS
nocJyeayromieit nmpodeccuoHaaIbHON neaTenbHOCTH. OHM BKITIOYAIOT B CEOS:

OBJIaJICHUE KJIIOYEBBIMH TOHITHUSAMU U 3aKOHOMEPHOCTSMHU, PACIO3HABAHHE
COOTBETCTBYIOIIUX WM  TPU3HAKOB UM  B3aUMOCBSI3€H,  CIOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbBIC TOAXO/IbI K U3YUYECHHUIO SBJICHUM;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHUE W TEOPETUUECKUE 3ajlayu,
XapaKTepHbIE ISl UCTIOJIb30BaHM METOIOB U HHCTPYMEHTApHs JaHHOTO y4eOHOTro
npeaMeTa;

HaJIM4ME TPEJCTAaBICHUN O JIaHHOM Y4e€OHOM TMIpEeJMETe Kak IIeJIOCTHOM
TeOpuu (COBOKYMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXHBIMU OO0JIaCTAMU
3HAHUM.

B pamkax yriny0Gn€HHOTO ypoBHSI U3yueHUs MHMOpMATHKU 00ecreuynBaeTcs
1[eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3aiusax  nOpodeccuoHadbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBSA3aHHBIM C IU(PPOBBIMH TEXHOJIOTHUSMH, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs O€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBI M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIC H
MalIMHHOE OOYy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3HM, POOOTOTEXHHMKA, KBAHTOBbBIC
TEXHOJIOTUU, CHUCTEMbI PaCIpe/eIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOU U
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb uU3ydeHUsi yuyeOHoro mpeamera «Wudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUEeHHE
JaTbHEUIIET0 pa3BUTHS MH(MOPMAIIMOHHBIX KOMIETEHIMM O00ydJaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBHSIX pa3BUBAIOLIErocsi HHHOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalolIeil KOHKYPEHUMHU Ha phIHKE Tpylaa. B CBA3M C ATUM H3y4yeHUE
unpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, OCHOBAHHOTO Ha TOHMMAaHWUU POJIU
uHpopmatuku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpPMHPOBAHHOCTh YMEHHUM pa3an4ath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBS3b C KPUTEPUSMHU OICHUBAHUS U CBS3b
KPUTEPHUEB C ONMPEACIEHHON CUCTEMOM IIEHHOCTEM, MPOBEPSITH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;

cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUW  WHGOPMAIMOHHBIX
TEXHOJIOTMA Ha JHW3Hb 4YEJOBEKa B OOIIECTBE, IMOHWMAHHE COIUATILHOTO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOr0, MPUPOIHOTO,



PrOHOMHUYECKOTO,  MEIUIMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIMOHHBIX TEXHOJIOTHIA;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IAHUE U UCIIOJIB30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHeHrEe HH(OpMAIUY;

CO3JaHUE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4E€OHOH, MPOEKTHOW, HAYyYHO-
UCCJIEI0OBATENBECKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALIMM OOYYalOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHpopmaTuka» BBIACIAIOTCS YEThIPE
TEMaTUYECKUX pa3zelia.

Pasznen «LludgpoBasi rpamMoOTHOCTH» TOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, pabOTE B
cetu VIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Pasnen «Teopermueckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIPOCHl KOJUPOBAHUS HWH(MOpMaLUH,
n3MepeHuss WHOOPMAIMOHHOTO 00BbEMa JIaHHBIX, OCHOBBI aJreOphl JIOTUKH U
KOMITBIOTEPHOI'O MOJAEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAHHE)» HAIPaBICH HAa pPa3BUTHUE
AITOPUTMHYECKOTO MBIIUICHHUS, pa3padOTKy ajJrOPUTMOB U OLICHKY UX CJIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB pealu3allud NMPOrpaMM Ha s3bIKaX MPOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
IpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPUKIAIHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 33Ja4ax aHalIu3a
JAaHHBIX, HMCMOJb30BAaHUIO 0a3 JAHHBIX M JJIEKTPOHHBIX TaONUIl A pEHICHUS
NPUKJIAIHBIX 337a4.

B npuBenénHoM nanee coaepxanHuu ydyeOHoro npeameta «Mubopmarrkay
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTE€IBHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT ObITb MPEAJIOKEHBI JIJISI U3YUYEHHUS! OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YJarOIITUMCHI.

YrinyOnéHHbli  ypoBEHb U3y4e€HHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IJis
TEXHOJIOTUYECKOTO0  MpO(Quisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
UHOOPMAIIMOHHYIO C(epbl ACSTENbHOCTU. YTIYOJEHHBIA YpPOBEHb HW3Y4YEHUS
uHGOPMATUKHA OOECTIEUNBAET: MOJATOTOBKY OOYyUYalOIIUXCs, OPUEHTUPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHM M HHXXEHEPHbIE
CHELUATbHOCTH, YYacTHE B IPOEKTHONM M HCCIENI0BATEIbCKON NIESITEIIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, IMMOATOTOBKY K YUaCTHIO B OJMMITHAaX U CAa4de
EnuHoro rocyapcTBEHHOTO dK3aMeHa 1o HH(pOpMaTHKeE.

[TocnenoBaTeTbHOCTh W3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OOydeHHs
MOXXET OBITh HM3MEHEHA 10 YCMOTPCHHMIO YYHMTENIS TPH IIOJTOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHHSL.

OO1ee ynCiIo YacoB, pEKOMEHAOBAHHBIX JIJISl U3yYeHHs] HHGOpMaTUKu — 272
yaca: B 10 xiacce — 136 yacoB (4 4aca B Henenmo), B 11 kimacce — 136 gacoB (4 gaca
B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBaHMsI TEXHUKH O€30IIACHOCTH U TUTHEHBI IIPU pab0Te ¢ KOMIIBIOTEPAMU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUS.

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB M KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas namsATb. OOMEH JaHHBIMH C
OMOIIBIO KH. KOHTpOJIIephl BHENIHUX yCTPOMCTB. [IpsAMOil 1OCTYII K mamsTH.

OCHOBHBIE ~ TEHIECHUHMHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHble BIYMCcIeHN. MHOTONponeccopHpie cucTemMbl. CylepKOMIBIOTEPBI.
PacnipenenéHHble BBIUUCIUTEIBHBIE CHUCTEMBI M 00pabOTKa OOJNBUIMX JaHHBIX.
MoOuibHbIE THU(PPOBBIE YCTPOKWCTBA U UX POJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpoIIepbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
IPOrpaMMHOr0o oOecredeHus: U MX Ha3HadeHue. OCOOEHHOCTH MPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpocTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTasiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MenieHuss U MUMEeHOBaHuUs (aloB B
nosiroBpeMeHHon namatu. [llabnonsl 11t onucanus rpyni (aisos.

[TporpamMmmMHoe obecnieuenue. JIneH3MpoBaHUE MPOrPAMMHOI0 00eCIIeUeHUs
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HeKOMMEPUYECKOe UCII0JIb30BaHUE MPOIPAMMHOTO 00ECIICUEHHS U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCThb, YCTaHABJIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickonn ®enepanuu 3a HENPAaBOMEPHOE UCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokosabl. Cetb UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKO0IIBI
creka TCP/IP. CucteMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMomipro Macok nonacereid. CereBoe
agMuHHACTpUpoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBsI3U € y3JIoM ceTd. OnpeneneHue MapuipyTa ABUKEHUS
IIAKETOB.

Bunet  npestenbHocty B cetu  HutepHer. CepBucel  HMHTepHeTa.
["eonndopmMarimonsbie CUCTEMBI. [ '€0I0KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarucTpasnei), MHTEPHET-TOProBiisi, OPOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrH. COLMANBHBIE CETH —
OpraHu3aiys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TMpaBwWiia MOBeleHUs B KubOepmpoctpaHcTBe. [IpobOnema mMmomIMHHOCTH
nosydyeHHOU nHpopmanuu. OTKpHITEIE 00pa30BaTENIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodsieMbl 3allUThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpencTBa 3aiUThl HHGOpMAaI U
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(QUACHIMATBLHOW MH(POpPMAIUH, XpaHsIIeHCs Ha MEPCOHATBHOM KOMIIbIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0O€creueHrue U CIocoObl
OOppOBbl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

[udpoBanne naHHbiX. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHIL.
[udper npoctoit 3amensl. [ludp [ezaps. [udp Buxenepa. Anroputm
mdpoBanusi RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie U 3Hanus. MHdopmalmoHHble npoleccsl B MPUPOJE,
TEXHHUKE U OOILECTBE.

HenpepriBHbIE M AMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JTUCKpeTH3auy uH(opMaIuu, NpeaHa3HAYeHHOW JUIsi XpaHEHWs, Tepenayud u
00paboTKH B IM(PPOBBIX CUCTEMAX.

JIBonuHoe KkogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHue COOOIICHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
VYcnosue @Pano. IlocTpoeHHE OJHO3HAYHO AEKOAMPYEMBIX KOJOB C MOMOUIBIO
nepeBa. EnuHMIBI M3MEepeHHs KonuecTBa nHPpopManuuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcinenus. Pa3pépHyTas 3amuch UENbIX UM APOOHBIX YHCEN B
MO3UIIMOHHON cucTeme cuucieHusi. CBoMCTBa MO3UIIMOHHOW 3alUCH YHUCa:
KOJIMYECTBO IU(p B 3alKCH, IPU3HAK JEIMMOCTH YHCiIa HA OCHOBAaHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1IEJI0Tr0 Yucia U3 P-u4HON cUCTEMBbI CUMCIICHUS B
JNECATUYHYI0. AJNTOPUTM MepeBoja KOHEUYHOW P-uuHOM npoOu B NECSITHUHYIO.
ANTOpUTM IEpEeBOAA LIEJIOI0 YKCIA U3 IECITUYHON CUCTEMBI CUUCIIEHUS B P-nuHys!O.
[lepeBoa kOHEUHOM AecATHUHOM ApoOu B P-munyro. /[BonuHas, BocbMepHuHas U
HIECTHAIIATEPUYHAS CUCTEMbI CUMCIICHHUS, CBA3b MEXAY HUMH. Apudmernyeckne



Omnepanuy B MO3WLUHOHHBIX CHCTEMAax CUMCICHMUA. TponyHas ypaBHOBELICHHAs
CHUCTEMA CUHCIICHHMS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHMUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OmnoGaiiTHBIE KOIWPOBKHU.
Craugapr UNICODE. Koaupoka UTF-8. Omnpenenenue uHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  mzoOpaxkenuit. OueHka  uHQOpMAMOHHOTO  00BEMa
rpau4IeCKuX TaHHBIX MMPU 3aIaHHBIX Pa3pelIeHUH U TITyOMHE KOIUPOBAHUS I[BETA.
[IBeToBbie Monenu. BekTtopHoe komupoBanHue. Popmartbl rpaduyeckux (aitios.
Tpé&xmepnas rpaduka. OpakranpHas rpaduka.

Komaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
[P 33IaHHBIX YaCTOTE AUCKPETHU3ALNN U PA3PSITHOCTH KOAUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHMWs. BpIcKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIECTB C IMOMOIIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

3aKkoHBl aIreOpbl JOTMKHA. OKBUBAJICHTHBIE IMPEOOPA30BAHMS JIOTHYECKUX
BbIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUMU.

Jlornyeckue ¢GyHKIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTMYECKHX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [101HbIE CUCTEMBI JIOTHYECKUX (PYHKITUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHHil.  CoBepllIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbIEe (OPMBI, aITOPUTMBI HX
MOCTPOEHHUS MO Ta0JIMLIEe UCTUHHOCTH.

Jlornueckue »3yeMEHTHI B cocTaBe Komibtorepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMIibioTepa. OrpaHUYe€HHOCTH
Jara3oHa 4YMCEel NpH OrpaHUYEHWH KOJIMYECTBa pa3psanaoB. llepenonHeHue
pa3psiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIIMA
JOTIOJIHUTENBHBIN KO/ OTPULIATEIIbHBIX YUCEN.

[TobutoBbie norumdeckue omnepamuu. Jlornmyeckuii, apupMeTUUECKH W
nukinyeckuii  capurn.  [lludpoBanme ¢ moMoIpl0 MOOUTOBOM — Omepanuu
«uckimoyaroniee NJIN».

[IpencraBiieHrE BEIIECTBEHHBIX YKCEN B IMaMATH KOMIBIOTEpA. 3HAdaIas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWH BEIIECTBEHHBIX 4ucen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psAnoB. BeIonHeHne omnepanui C BEIMIECTBEHHBIMH 4YHUCIIAMH, HAKOIUICHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H TIPOrPaAaMMHPOBaHUeE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUTENBHBIX alropurmoB. OrnpeaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Oranbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTJIAMUUK, TpoGUIMpoBIIMK. KoMmumismus u HUHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKH  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. IlomraroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumnbel JgaHHBIX:
LIEJIOYKCIICHHBIE, BEIECTBEHHBIE, CHMBOJIbHBIE, JIOTHYeCKHE. BeTBnenus. CioxHbIe
ycioBus. Lluknel ¢ ycmoBueM. Lluknsl 1o nepeMeHHo. B3ammo3aMeHseMOCTb
pa3IMyHBIX BHUJIOB I1UKIOB. HMHBapumanT mukna. CocTaBleHHE LHMKIA C
WCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA [IUKJIA.

JoxymenTrpoBanue nporpamm. Mcrons3oBanue kommenTapues. Iloaroroska
ONMCAHUS MPOrPAMMBI MU HHCTPYKIIHAH JUJIS ITOJIb30BATEINS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa3OuMeHue 3amMcu 4YHucia Ha OTAENbHBIE IU(PBI,
HaxXOXXJEHUE CYMMbl U TMPOM3BEIEHUS UU(Dp, HAXOKICHUE MaKCUMAIbHOU
(MUHUMAaBHOW) UG PHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 33JlaHHOM auanasoHe. [IpeacrasieHue
qrciia B BUJIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBele nepeMeHHbIe ((pailioBbie ykazaTenn). YteHue u3 Qaitna. 3anuch B (aidi.

Pa3zOuenue 3agaun Ha noazaaauu. [loamporpamMmel (pouenypsl U GYHKIUH).
Pexypcus. PexypcuBHbie 00BekTHl ((pakransl). PexkypcuBHBIC Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka JUisl OpraHu3alui PeKypCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOJMOTEKH A3bIKA MPOTrpaMMHUPOBAHUS.
[loaxatoueHne  OMONMOTEK  MOANPOTrpPaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Uucnennsie MeTobl. TouHOE U TPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbIe
METO/bl pEUIEHUs] YpaBHEHHUI: MeToja mnepedopa, METOJ MOJOBUHHOIO JIENEHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. BbruucieHue miomaaeit guryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpameuui).
[Tonck wmakcumyma (MHUHHUMYMa) QYHKIMA OJHOM MEPEeMEHHOH METOAOM
ITIOJIOBUHHOTO JICTICHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POTrPAMMHUPOBAHUS I 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIa B CTPOKE,
pazOueHne CTPOKHU Ha CJI0Ba MO MPOOETbHBIM CUMBOJIAM, TOMCK MOJACTPOKHU BHYTPH
JTAHHOW CTPOKH, 3aME€HA HallJICHHOW NOICTPOKH Ha APYTYIO CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOPOM ai(aBUTe, YIOBJIECTBOPSIOMIMX 3aJaHHBIM OTPAHHUYCHUSIM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIBHOCTH 4HcCeNl. Bbruncienne 0000IMIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEeIHEro apuMEeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOMIMX 33JJaHHOMY YCIIOBHIO).
JIMHEeNHBIN NONUCK 3aJJaHHOTO 3HAUYCHUS B MACCHUBE.

CoptupoBKa OJHOMEpPHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
My3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTHUPOBKA CIUSHHUEM.
beictpas coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBbl (MaTpulbl). AJTOPUTMBI OOPaOOTKH JBYMEPHBIX
MAacCHBOB: 3aI0JHEHUE ABYMEPHOIO YHCIOBOTO MAacCHBA IO 33JJaHHBIM ITPaBUJIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BhIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, MEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbie TEXHOJIOTHH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOHWCKAa W aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuieil.  CTpyKTypUpOBaHHBIE — TEKCTOBBIE
nokyMeHThl. CHockH, orjaBienue. KosuiekTuBHas paboTra ¢ JOKyMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoueccopax. O6nayHble CepBUCHL.
JenoBas nepernucka. Pedepart. [IpaBuna mutupoBanusi HCTOYHUKOB U 0OPMITCHUS
oubmmorpaduueckux ccpuiok. OdopmiieHHE CIUCKA JUTEpaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOM TEKCTa. TEXHMYECKHME CpEeAcTBa BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33JjauM aHajIu3a JAHHBIX: MPOTHO3UPOBAHHUE,
Kinaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. IlocienoBaTtenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3YyalM3alllsl JAaHHBIX, HHTEpIIpETalus pe3ynbTaToB. IIporpammueie cpencTtBa u
UHTEPHET-CEPBUCHI ISl 00pabOTKH U MPECTaBICHUs JaHHBIX. bobline TaHHBIE.
MamunHoe 00yuenue. aTenekTyanpHbIi aHAIU3 TaHHBIX.



AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CpeIHEro apu(PpMETHUECKOTro, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUaIa30Ha.
Breruncnenne koad@uimeHta KOppelsiuu IBYyX psAaoB HaHHBIX. [locTpoenwue
CTOJIOYATHIX, JHUHEHYAaThIX W KPYyroBbix jguarpamm. Iloctpoenue rpadukos
dbynkuuii. [Togbop MuHUM TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIICHWE YpaBHEHUH C TOMOILIBIO MOA00pa MapameTpa.
OnTuMu3anms Kak NOUCK HAWIYyYIIEro pelieHus B 3aJaHHbIX yciaoBusax. LleneBas
byHKUUS, orpaHrueHud. JIoKanbHbIe U I100aTbHBIA MUHUMYMBI 11€J1€BOM (PYHKITUH.
Pemmenue 3a1a4y onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOJIUII.

11 KVIACC

Teopernueckune 0CHOBbI HHPOPMATHKH

Teopernueckue MNOAXOAbl K OLEHKE KoJM4ecTBa HWH(pOpMaIuu. 3aKoH
anauTuBHOCTH MH(opManuu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JnaHHbiX. Agroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AITOpUTMBI CKATHUS TAHHBIX C IOTEPSMU. Y MEHBIIICHHUE TITyOUHBI
KoJIrpoBaHUs 11BeTa. OCHOBHBIE UAEH anropuT™MoB cxkarust JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IE€peAadyd OT
UH(POPMAIIMOHHOTO 00BbEMa JaHHBIX M XapaKTEpUCTUK KaHasa CBA3M. [IpuyuHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstoNINE
oOHapy>KuBaThb M HUCIpPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI M HUX B3auMozeucTBue. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpMaIMOHHbIN Tipotiecc. OOpaTHast CBSI3b.

Mopenn n monenupoBanue. Llens MopennpoBanus. COOTBETCTBHE MOJAEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlEcCy, Lelu MoaenupoBaHus. Gopmanusaius
MIPUKJIAIHBIX 3a]1a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM MJis
BOCHPUATHUS yesloBeKOM. ['paduueckoe npeacTaBieHNe JaHHbBIX (CXeMbl, TaOJIHIIb,
rpadukn).

I'padbl. OcHoBHBIE noHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIbIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHL], CIHCKOB CMEXHOCTU. Pemenne
AITOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM rpadoB (MOCTpoeHHE
ONTUMAJIBHOTO MYTH MEXIy BeplIMHAMU Tpada, ompeaeneHue KOIMYecTBa
Pa3IMYHBIX MyTEH MEXIy BEpPIIMHAMU OPUEHTUPOBAHHOIO AllMKINYECKOro rpada).

Hepesbst. bunapnoe nepeo. [lepeBps noucka. CriocoObl 00xona aepesa.
[IpencraBienne apumMeTHUECKUX BBIPpAKEHUHN B BUIE AepeBa. [[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOM nHpopManue. [loctpoenune aepesa nepedbopa BapuaHTOB,



OINKCAaHUE CTPATETUU UTPHI B TAOIUYHON (popMe. BRIMTPHIIIHbIE U TPOUTPHIIIHbIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO0 HMHTeJIEKTa. CepBHCHI MAIIMHHOIO IMEpEeBOAa U
pacrnio3HaBaHusl yCTHOHM peun. KorHuTuBHBIE cepBUCHL. MeHTUUKaLKsg U MOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosib3oBaHHE METOIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0yd4arommx cucreMax. Mcnonp3oBaHue METO/IO0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTroTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX MHTEIIEKTYaIbHBIX CUCTEM. HEMpOHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

dopmanm3anys MOHATUS anroputMa. Mammaa TrroprHra Kak yHuBepCaabHas
Mozenb Beraucnenuu. Teznc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHUH. BpeMs paboTel U 00bEM HCIONB3yeMOMN
naMATH, HX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJMHOMHAIBHON
cinoxHocTH. [lepebopHbie anropuT™el. [IpruMepbl pa3nuyHbIX aJrOPUTMOB PEILICHHUS
OJITHOU 3a7a4M, KOTOPbIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck mpoOCTBIX YHMCEN B 3aJaHHOM JUAIa30HE C IOMOLIBIO aIropuTMa
«periero DparocheHar.

MHoropa3psaHbi€ 1eible Yucia, 3a/1a4d JUIMHHON apru(METHKHU.

CnoBapu  (accouUMaTHBHBIE MAacCUBBI, OTOOpaK€HUsA). XOII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-4ACTOTHOIO CIOBAPS AJIs 33JaHHOT'O TEKCTa.

Crexku. AHamu3 NPaBUIBHOCTH CKOOOYHOIO BBIpaXECHUs. Bpluucienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM popMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOpPHEHTHpOBaHHOTro Tpada. KommuecTBO pazauuHbIX
nyTed MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKIMYECKOTO rpada. AIroputm
JIeKCTpBI.

[epesps. Peanusanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(ounapubie) aepeBbs. I[locTpoeHue naepeBa Ajid 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMmbl o0xoja nepeBa. Vcnonp3oBaHue creka u
ouepeu s 00xoa iepeBa.

JlnHamMu4eckoe NpPOrpaMMHUpPOBAHME KaK METOJ pEIICHUS 3aaad  C
COXPaHEHUEM INPOMEXKYTOUYHBIX PE3YyJIbTaTOB. 3aJadd, PEIIAEMbIE C ITOMOILBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHM,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a1a4M ONTUMHU3ALUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpoBaHUH. OOBEKTHI U
kiaccel. CBocTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAJIU3.



Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOJA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noJb30Bartes. Mcrnonp30BaHNe TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJIsl TOCTPOCHHUS

uHTepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOTrpaMMHUPOBAHMUS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOT0  MOJEIUPOBAHUSA: IOCTAHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOACIUPOBAHUS.

Jluckpetuzanuss Npd MaTEMaTUYECKOM MOJEIUPOBAHUM  HEMPEPBIBHBIX
npoueccoB. MoaenupoBanue ABumxeHus. MoenupoBaHue OMOJOTMYECKUX CUCTEM.
MaremaTuyeckre MOJIeIM B SKOHOMHKE. BBIUYMCIUTEIBHBIE 3KCIEPUMEHTHI C
MOJICIISMH.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJECIHPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

Beposarnoctasie  momenu.  Metoast Monte-Kapio.  MimutanmonHoe
MozenrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBaHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOTMHHBEIX oOBekTax. Ilone, 3ammch. Kimrou Tabmuimel. PaGoTa ¢
roToBOM 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alPOCHI C MapaMeTpamu.
Brruncnsiemsie nmosist B 3arpocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. THUIIBI CBA3E Mex 1y TabaunamMu. BaemHui
kiro4. LlemocTHOCTh 6a3bl IaHHBIX. 3aPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-nipuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTSAX CAWTA.
TexHONmorusl «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HeAOCTaTKU. OCHOBBI SA3bIKA
HTML wu kackaauwix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenienue BeO-caiiToB. Yciyra xoctunra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (PoTOanmapaToB U MHUKPOCKONOB, BHJIEOKAMEp, CKAHEPOB U JAPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypOBHEH, KOPpEKLHs — LIBETA.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPBI.



MHorocnoiinele n3o0paxeHuss. TekcroBble cinon. Macka cios. Kanaunsl
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka mimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsaKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbeie. @opmarsl BEKTOPHBIX
pucyHKoB. Vcnosib30BaHre KOHTYpPOB. BeKTOpHU3aLus pacTpoOBbIX U300paKEHUN.

[IpyHIMIIBI TOCTPOEHUS U PETAKTUPOBAHMS TPEXMEPHBIX Moienell. CeTOUHbIE
Mozaenu. Marepuanel. MopenupoBaHME MCTOYHUKOB oOcBeleHus. Kamepsl.
AnnutuBHble TexHoJ0ruM (3D-npunTepsl). [loHATHE O BUPTYanbHON pealbHOCTH U
JOTIOJTHEHHOM pEabHOCTH.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcsi pPyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEWU MO3UIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAINM, TMO3UTUBHBIX BHYTPEHHUX
yOeXKJACHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[IEHHOCTSIM  POCCHMCKOIO
OOIIIECTBA, pPACHIUPEHHUE KU3ZHEHHOTO OMbITA M OMBITA JCSITEIBHOCTH B MPOIECCE
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOydvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB M 00513aHHOCTEH, YBa)KEHHE 3aKOHA
U TMPaBOMOPSJIKA, COOIIOJICHUE OCHOBOMOJIATAIOIIMX HOPM HH(POPMAIMOHHOTO
npaBa ¥ HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUJECOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIIMKA 110 COIHAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY HACIEIAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI HOOPMATUKH KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIEC B
cetu MuTepHeT;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PAa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha UCIOJIb30BAaHUU UH(OPMAITMOHHBIX TEXHOJIOTUH;

5) pu3uYeCcKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370POBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 32 CUET COOTFOACHUS



TpeOoBaHUII  0€30MacHON  AKCIUTyaTallid  CPEeICTB  HMH(YOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JIEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO JIESITEIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYIHO-TEXHHUECKOTO
mporpecca, yMEHUE COBeplIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHMI0O U CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TH4eCKOr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM 4YHCI€ C yY4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTH)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHGOPMAIMOHHBIX TEXHOJIOTHM B YCIOBUSAX
1idpoBoit TpaHchopMaIIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh MHINBHUIYAIBHO U B TPYIITIE.

B mporiecce mocTrKeHHs] TUYHOCTHBIX PE3YIbTaTOB OCBOSHUS ITPOTPAMMBI 110
nH(pOpMaATHKE y OOYYAIOIINXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM WHTEIICKT,
Mpeanoararmmii copMUPOBAHHOCTD:

caMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMCHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aIanTHPOBAThCI K
HOMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIIOYAIOIICH CTpEeMJICHHE K JIOCTHKCHUIO 1EeTU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBATh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CIIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOHDIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKUA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromierocss OyayT chOpMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE JEUCTBUS, KOMMYHUKATHUBHbBIC
yHUBEpCalIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIE€ATEIbHOCTD.

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMPOBaTh M aKTyalU3UpoOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /I CPAaBHEHUS,
KJ1accupuKanuu u 0000IIeHHUS;

ONPENENATh LEJIN JACSITEIBHOCTH, 3a4aBaTh IApaMeTpbl M KPUTEPUU HX
JNOCTHIKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIu3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATH U BBIIOIHATH padOTy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH y4E€OHO-MCCIIEOBATENBCKOM U MPOSKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHus npoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPIpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE€ NpPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh U (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;



BBISIBIIAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh IOJYYEHHBIE B XOJE pEUICHMs 3aJaud  pe3ysbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAINIPABIECHHBIM MOUCK IEPEHOCa CPENCTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYI0 M IPAKTHUUECKYI 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX YICOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE MJIEU, MpeJlaraTb OPUTMHAIBHBIE MOAXOAbl U PEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOATENIHO  OCYIIECTBJIATh  IOWUCK, aHalu3, CUCTEMAaTU3alUl |
MHTEPIPETALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ y4E€TOM Ha3HAUYCHUs
uHpopMauu U 1EJNEeBOM  ayJIUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
MPEICTABIICHUS U BU3yaJlU3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIBb30BaTh  CpeAcTBAa  MH(POPMALMOHHBIX M KOMMYHHMKAllMOHHBIX
TEXHOJOTHI B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAIMOHHOU
0e3011aCHOCTH;

BJIaJIeTh ~ HaBBIKAMH  pAclO3HAaBaHWsl W 3alIUTHl  WH(POpPMAIUH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA

1) o61eHme:

OCYILECTBISATH KOMMYHHUKAILIUU BO BCeX cepax KU3HHU;

pacmo3HaBaTh HEBepOaTbHBIE CpeACTBa OOIIEHWS, MOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PAacIO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHTyaIllud |
CMSATYATh KOH(JIUKTHI;

BJIaACTH Ppas3InN9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyalmu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIB30BAaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAk JOT0O YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW  COBMECTHOM  JE€ATEIBHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh JICHCTBUS MO HUX JOCTHKCHHUIO: COCTABJIATh IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ y4éTOM MHEHHMH YYaCTHHKOB, OOCYXIATh PE3yIbTaThl
COBMECTHOM padoThI;

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

npemiaraTb HOBBIE IPOEKTHI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIITUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) camoopranuszanms:

CaMOCTOATEJIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOIIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €TI0, OpaTh OTBETCTBEHHOCTb 32
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJAaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI PeIEKCHH AJIsi OLEHKM CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEITbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce uzyueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs 6 10
Kaacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINUE IPEIMETHBIE PE3YIbTAThI:

BJIAJICHUE MPEACTABICHUSIMU O POJM HHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJC, TEXHUKE W OOIIECTBE, MNOHATUIMHU «HHGOPMAIU,
«UH()OPMAITMOHHBIN TPOIIECCH, KCUCTEMAY, KKOMITIOHEHTHI CHCTEMBI», «CUCTEMHBIN
abdexTy, «mHbOPMAITMOHHAS CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

BIAJCHUE METOJaMH TOMCKa HHpopMammu B ceth HHTepHET, yMeHwue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOYyYCHHYIO U3 ceTu HTepHEeT;

YMEHUE XapaKTepHW30BaTh OOJBIIHE JaHHBIC, TMPUBOAUTH IPHUMEPHI
UCTOYHUKOB WX TIOJYYCHUS W  HAMpPaBICHUS  HWCIIOIB30BAHUSA, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHaAJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MIOCIIEIOBATEIHLHOCTh PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JaHHBIX, BU3YAIU3AIHs TaHHBIX, HHTEPIPETAIUS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWIIBHBIX KOMITBIOTEPOB, TCHICHIINN Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUC HaBbIKAMU PaOOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS I PEIICHUS YU4eOHBIX 3a71a4 110 BEIOpaHHOMN
CHelMaTNu3aluu;

HAJIMYHE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIMIIAX OPraHU3alUU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeid, 00 OOmMMX NPUHIUIIAX Pa3pabOTKW W (PYHKIIMOHHPOBAHUS HWHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUE yrpo3 NHPOPMAITMOHHON 0€301TaCHOCTH, UCITOJIb30BAaHUE METO/IOB
U CPEJICTB MPOTUBOJCUCTBUS ITHUM Yrpo3aM, coOJIIoJeHuEe Mep Oe30MacCHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JIaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTH M TUTHEHBI MpU padboTe C
KOMITBIOTEPAMHU U JAPYTUMHU KOMIIOHEHTaMH LH(PPOBOrO OKPYKEHHUS, TOHUMaHUE
IIPaBOBBIX OCHOB HUCIIOIH30BAHUS KOMITBIOTEPHBIX IPOTpaMM, 6a3 JTaHHBIX 1 pa0OTHI
B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHIMUIIOB JUCKPETU3ALMU PA3IUYHBIX BHUIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHUE ONPELISITh CPEAHIOI CKOPOCTH Mepeavyr JaHHBIX, OIICHHBATH N3MCHCHUE
BpEMEHU TMepeayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEPUCTUK KaHaja CBSI3H;

YMEHHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alTUCH
YHUCeJ, AITOPUTMA ITOCTPOCHHUS 3aIMCH YHCTIA B TIO3UITMOHHON CHCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAHHEM W TOCTPOCHHUS YHCIA O CTPOKE, COJEpIKAIleH 3aIluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUNUCIICHUS C 3a]JaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUECKHUE OTIepaIlii B TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

yYMEHUE BBITIOJHATH MPeoOpa3OBaHMs JIOTMUECKUX BBIPAKCHHM, HCIIONB3YS
3aKOHBI aIreOphl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOEC BBIPAXKCHUE B
JTU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIe
WUCTUHHOCTH, HWCCJEN0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHHS, COACPIKAIIETO
NepeMEHHBIE, PEIIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHHS U CUCTEMbI ypaBHEHUIA;

NMOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uH(popMaIuu (3arruch Yrcesl B MO3UIIMOHHOW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JUara3oHe, 00paboTKa MHOTOPA3PSAHBIX IEITbIX
YHUCeJ, aHAJIM3 CUMBOJILHBIX CTPOK M APYTHX), aJITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHUE OMNPEACNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpoOBaHHWE JJIEMEHTOB MacCHBa, COPTHPOBKAa MacCHBa, IEepeOOpPHBIC
QNITOPUTMBI, IBOMYHBIA TOWCK) W MPHBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JIJISl PEIICHUS OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAJIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JAHHBIX W
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIIPaBJISIOIINC
KOHCTPYKIIMU, YMEHHUE OCYILIECTBISATh aHAINW3 MPEAJOKEHHOW MpPOTrpaMMBbI:
OTIPEIEISITh PE3YNBTAThl PA0OTHI MPOTPAMMEI MPHU 33aHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEJIENSITh, MPU KAKUX HCXOJHBIX JTAHHBIX BO3MOKHO TOJIYYCHHE YKa3aHHBIX
PE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMHUOKE B padoTe
porpamMmsl, GOPMYIUPOBATh NPEIJI0KEHUS M0 YIYUIIEHUIO MPOTPAMMHOI0 KOJIa;



YMEHHE CO3/[aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl C UCTIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATIK34, TIPEICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apu(PMETHUECKOTO,
HAauOOJIBIIIETO W HAWMEHBIIETO 3HAYCHHM, pEIICHHE YpPaBHEHUU, BBIOOD
ONTUMAJBLHOIO  pelieHus, noAdOp JIMHUM  TPEHJa, pelieHue  3aaad
MPOTHO3UPOBAHUS).

B npouecce uzyuenus kypca UHGOpPMATUKU YTiayOJn€HHOTO ypoBHS 6 11
Ks1acce o0y4aronIuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE TPEAMETHBIC PE3yIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKNE COOOIIECHUN (MpePUKCHBIE KOJbI), HCIO0JIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OIIMOKU MIPH Tepenaye
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOINEHUSI MPU HU3BECTHOM YACTOTE€ CUMBOJIOB, MOSICHATH MPUHIIUIbBI
pabOTHI MPOCTHIX AJTOPUTMOB CHKATHUS JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIM30M rpados
(371241 TOCTPOEHUSI ONITUMAJIBHOTO ITYTH MEXKy BepIHaMu rpada, ornpeaeieHus
KOJIMYECTBA  PA3JIMYHBIX MyTE€d MEXKIYy BEpPUIMHAMH OPUEHTUPOBAHHOTO
alMKJIMYECKOTo rpada), yMeHHEe UCII0JIb30BATh JIEPEBbS MPU aHAIN3€E U MOCTPOCHUHU
KOJIOB U JIJISI TIPEACTAaBICHUS apu(METHUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY alITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W PEATM30BBIBATH B BHUJEC IMporpamMm 0a3oBbIe
JITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIMANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEelIeHNH 3a]1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApH, CTEKU, OUEPEAU, AEPEBbS),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JTaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE MOMPOTPAMMBI I 00paOOTKH YMCIIOBBIX JIAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TIpPU pa3pabOTKe MporpamMm OHOIUOTEKH
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUPOBaHUs, YMEHUE JOKYMEHTUPOBATH MPOIPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSIMU O 0a3ax JIaHHBIX, UX CTPYKTYpE, CPEACTBAX
Co37aHusl M pabOThl C HUMHU, YMEHHUE WCIIOH30BATh TAOJIUYHBIEC (PEISIIIHOHHEIE)
0a3bl TaHHBIX (COCTABIATH 3aMPOCHl B 0a3axX JaHHBIX, BBIIOJHITH COPTHUPOBKY H
MOUCK 3amuced B 0a3e JAaHHBIX, HAIOJHATH pa3paboTaHHyl0 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTUUECKUE MOJIEIH I aHAIHU3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH II€]Ib MOJEITUPOBAHHS, BBITIOIHITH aHAIH3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICNIA MOJEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTAaBIATh PE3YJIbTaThl
MO/ICJIMPOBAHMS B HATJISIAHOM BHJIE;

YMEHHE OpraHU30BBIBATH JHYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIUIIOB paOOThI, BO3MOKHOCTEN U OrpaHUYEHUS
NPUMEHEHHUsI TEXHOJOTHI MCKYCCTBEHHOTO HMHTEJIEKTa B PA3NWYHBIX 00JACTAX,
HAJIMYUE TPEJCTAaBICHUI O Kpyre penraeMbIX 3a7ad MalIduHHOTO O0y4YeHUs
(pacno3HaBaHMsl, KJAaCCU(PUKALUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  HUCHOJB30BAaHUM  HMH(MOPMAIMOHHBIX  TEXHOJOTMH B pa3jMuYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznen 1. lludposasi rpaMoTHOCTH
11 Kommbrotep - yHHBEpcanbHOE YCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHre
1.3 KomnbrotepHsie cetu
1.4 HNudopmanronHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 P dopman 19 2
KOMIIBIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
23 Komnerotepnas apupmernka 7 1
Uroro no pazaeny 40
Paszpnen 3. AnropurMbl 1 NPpOrpaMMHpPOBaHUeE
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 2
3.3 YucieHHble METOIBI
34 AAropuTMBbI 00pabOTKU CUMBOJIBHBIX 5 |

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pasneny 44
Pasznea 4. UnpopManmoHHbIe TEXHOJIOTHH
4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanus3 JaHHBIX 3
Hroro no pasneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 21.5




11 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM nupposbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teoperuyeckue 0CHOBbI HH(POPMATHKH
Wudopmanus u nHGOpMaIOHHBIE
1.1 dopan opan 10 25
MIPOLIECCHI
1.2 MonenupoBanue 8 2
Wroro no pazneny 18
Pa3nes 2. AiropuT™Mbl M IPOrpaMMHUpPOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHD 16 45
IPOrPaMMHUPOBAHHUS
Hroro no paszneny 50
Paznen 3. UndopmaunoHHbie TEXHOJIOTHH
31 KoMmnproTepHO-MaTEMaTHYECKOE g )
' MOJIEJTMPOBAaHUE
3.2 bas3rer qaHHBIX 10 4
33 Be0-caiitbr 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBaHue 3
Hroro no pazneny 48




PesepBHOE Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

TpeOoBaHuUs TEXHUKU
0€30MacCHOCTH ¥ TUTUEHBI TIPH
paboTe ¢ KOMIbIOTEpaMH U
JIPYrUMU KOMIIOHEHTAMH
U(PPOBOTO OKPYKEHHS

[TpuHIMIIBI pabOTHI
KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CHUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO
mH. KoHTposiepsl BHEIMIHUX
YCTPOMCTB

KoaudecTBO 9acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/CDS07FZIH

https://m.edsoo.ru/4P3NA492H

https://m.edso0o0.ru/OYWKB3FCY

ABTOMAaTHYECKOE BBIIIOJIHEHNUE
IPOTPaMMBI ITPOIECCOPOM

https://m.edsoo.ru/Q7PPNKKNJ

OneparuBHas, NOCTOSIHHAS U
JOJITOBPEMEHHAsI TaMSATh.
KoHTposneps! BHEITHUX
ycTporcts. [Ipssmont noctyn k
namsTH

https://m.edsoo.ru/OEEPU9X7ZM

COBpeMeHHLIC KOMITIBIOTCPHBIC
TCXHOJIOTHNH

[Iporpammuoe obecnieueHue
KOMITBIOTEPOB, KOMITBIOTEPHBIX

https://m.edsoo.ru/ALDEXFUSW

https://m.edsoo.ru/FVO1UDPU4




CUCTEM U MOOUIIbHBIX
YCTPOMCTB

CucremMHoOe porpaMMHOE
obecneuenue. OnepanuoHHbIE
CHUCTEMBI

https://m.edsoo.ru/40RW2NT20Q

Yrunutel. [paiiBepsl
ycrporcts. [lapamiensHoe
IPOrPaMMUPOBAHUE

https://m.edsoo.ru/6NYUZLBEM

10

11

Nucrannguusa n
JIEUHCTAISIUSA IPOrPAMMHOIO
o0ecrieueHus

daiinoBble CUCTEMBI.
[TpuHIMTIBL pa3MeIeHus 1
UMEHOBaHUs (paiiioB B
JIOJITOBPEMEHHOM MTaMSITH.
[[Ta6s10HBI /U1 OMMCAHUS TPy
daiinos

https://m.edsoo.ru/FO6KMV9HO

https://m.edsoo.ru/2GG4H5WES

12

3akoHonarenscTBO Poccuiickoi
®denepannu B 007IaCTH
MIPOrpaMMHOTO 00€CTICUeHUS U
JTAHHBIX

https://m.edsoo.ru/ZSHTK9R2R

13

14

[TpuHLIMTIBI TOCTPOCHUS U
anmapaTHble KOMIIOHEHTHI
KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

Cetp UHTEpHET

https://m.edsoo.ru/UP2LZYRRS

https://m.edsoo.ru/BUKD6H662




15

16

Pa3nenenue IP-cetn Ha
IIOJCETH C IOMOIIBIO MAaCOK
nojicereit

CerteBoe AAMHUHUCTPHUPOBAHUC

https://m.edsoo.ru/B85T9GBUN

https://m.edsoo.ru/W9QQKTKUQ

17

Buasl nesTenbHOCTH B CETH
WNurepuer. CepBucsl
Hurepnera. ['ocynapcTBeHHBIE
3JIEKTPOHHBIE CEPBUCHI U

yCIyTH

https://m.edsoo.ru/G3N7WU91L

18

19

20

WNndpopmanmonnas
0e30MmacHOCTh
BpenoHocHbIe IporpaMMHOE
00ecIeYCHNE U METOIbI
0OpBOBI C HUM

[TpakTuyeckas paborta o Teme
" AHTUBUPYCHBIE TPOIPaMMBI"

https://m.edsoo.ru/UKK8RFKUA

https://m.edsoo.ru/Z196J96WA

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

21

OpraHmauHs{ JIMYHOT'O apXHBa
uHpopmanuu. PezepsHoe
konuposanue. [TaponpHas
3alluTa apXuBa

https://m.edso00.ru/3762V5S53

22

23

24

[udposanue naHHBIX
Anroputm mmdposanus RSA.
Creranorpadus
[TpakTrueckas paboTa 1o Teme
"HludpoBanue qaHHbIX"

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

https://m.eds0o.ru/NONXTMTGC

https://m.edsoo.ru/ WOSDBEAHK

25

Wndopmarius, 1aHHbIE U
3HaHus. MHpopmannoHHbie

https://m.edsoo.ru/KKHOVPYS&T




26

IPOIIECCHI B IPUPOJIE, TEXHUKE
1 001IIeCTBE

HemnpeprIBHBIE 1 TUCKPETHBIE
BEJINYMHBI ¥ CUTHAJIBI.
Heo0OxonumocTts
JMCKpeTu3auy nHopManuy,
IIpEeAHA3HAYEHHOU IS
XpaHEeHHs, TIepeiadn U
00paboTKH B IUPPOBBIX
cucTeMax

https://m.edsoo.ru/IUXPVOKAR

27

JIBoruHOE KOJMPOBAHUE.
PaBHOomepHBIE 1
HEPaBHOMEPHbIE KOJIbI.
JexoaupoBaHue COOOIIECHHH,
3alMCaHHBIX C TOMOILBIO
HEPAaBHOMEPHBIX KOJIOB

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

28

VYcenosue @ano. [loctpoenne
OJIHO3HAYHO JAEKOJIUPYEMBIX
KOJIOB C ITOMOILBIO JepeBa.
I'pad An. A. Mapkosa

https://m.edsoo.ru/RSNZPODAM

29

30

EnvHuLBI M3MEpeHns
KOJIMUECTBA HHPOPMAIIUH.
AndaBUTHBIN MTOXO]] K OIICHKE
KOJIMYeCcTBa MHPOpMaUU

CHCTEMEBI CUNCIICHUS

https://m.edsoo.ru/XT1VEDUDE

https://m.edsoo.ru/SVESV1SFV

31

ITepeBon uncen U3 ogHOU
CHUCTEMBI CUHUCIIEHUS B IPYTYIO

https://m.edsoo.ru/YZ9H2 ALXL




32

33

34

I[BOI/I‘IHEUI, BOCBMEpHUYHAA U
meCTHaAuaTCpuvIHas CUCTCMbL
CUUCIICHUA, CBA3b MCKIY HUMU

I[BOI/I‘IHEIH, BOCBMEpHUYHAA U
mecCTHaauaTepuIHas CUCTEMbL
CUHUCIICHUA, CBA3b MCKIY HUMU

I[BOI/I‘IHaSI, BOCBMCpHUYHAA U

meCTHaauaTCpuIHasd CUCTCMbI
CUHUCJICHUA, CBA3b MCKAY HUMU

https://m.edsoo.ru/FO2E2DBV6

https://m.edsoo.ru/IGDVA9SGD

https://m.edsoo.ru/LX92H6UIO

35

ApudmeTnieckue onepaiy B
MO3UITMOHHBIX CUCTEMAaX
CUHCTICHUS

https://m.edsoo.ru/MH6ZNN4 XX

36

37

TpouuHasi ypaBHOBEILICHHAs
CHCTEMa CUUCIICHUS

I[BOI/I‘{HO-I[GCHTI/I‘{HaH cucTreMma
CUHCIICHUA

https://m.edsoo.ru/BJ1Z3E4YS

https://m.edsoo.ru/ W6 YFFD1CM

38

39

40

KoaupoBanue TekcToB
PactpoBoe konupoBanue
M300paKeHH

[TpakTryeckas pabora o Teme
"luckpernsanus rpaguueckon
uHpopmanuu"

https://m.edsoo.ru/85PJ7KP5T

https://m.edsoo.ru/ZJ1X9S61P

https://m.edsoo.ru/NZE9X44S1

41

[[BeToBbIE MOAENHN. BekTOpHOE
KoupoBaHue. @opmatel
daiinos. TpéxmepHas rpaduka.
O®pakranpHas rpaduka

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

42

Komuposanue 3Byka. OneHka
nH(pOpMallMOHHOTO 00BEMA

https://m.eds0o0.ru/CG4SSYIAG




43

44

3BYKOBBIX JAaHHBIX IIPU
3a/1aHHBIX 4aCTOTE
JUCKPETU3ALUHU U Pa3psIHOCTH
KOJIUPOBaHUA

[TpakTrueckas paboTa 1o Teme
" luckpeTusanus 3ByKOBOM
uHpopmanuu"

OcHOBBI aIreOpbl TOTUKH

https://m.edsoo.ru/RSQ2WIEUJ

https://m.edsoo.ru/KB7YAOUZR

45

46

47

48

Jlornueckue onepanuu.
TaGmuIbsl UICTUHHOCTH

Jloruveckuie BBIPAKEHUSI.
Jlornueckue TOXKIeCTBA.
JlokazaTenbCTBO JIOTHUECKUX
TOXJIECTB C IIOMOIIBIO TaOJIHUII
NUCTUHHOCTU

[TpakTryeckas pabora o Teme
«[Toctpoenue u ananu3 TabIUILL
UCTHHHOCTH B Ta0JIIMIHOM
poreccope»

Jlornueckue onepanyu u
ofepanuu HaJl MHOXKECTBaMH

https://m.edsoo.ru/SYX5UNS75

https://m.edsoo.ru/DL66JCD8M

https://m.edsoo.ru/5519KL.UH8

https://m.edsoo.ru/UAZ4JF466

49

Jlornueckue onepanuu u
orepaluy HaJl MHOXKECTBaMHU

https://m.edsoo.ru/EQ1D7V7DT

50

3aKoHbI aNreOpbl JOTHKH.
OKBUBAJICHTHBIE
npeoOpa30BaHMs JIOTHYECKUX
BBIPKECHUI

https://m.edsoo.ru/F2ADGUMRA




51

52

53

Jlornueckue ypaBHEHHUs U
CUCTEMBI YPaBHEHUU

Jlornueckue QyHKIUN.
3aBHCUMOCTh KOJIMYECTBA
BO3MOXHBIX JIOTHYECKHX
(GYHKIUH OT KOJMYECTBA
aprymeHToB. [1oHbIe CUCTEMBI
JOTHYECKUX (DYHKIIUH

Kanonnueckue ¢popmbl
JIOTMYECKUX BbIPAXKEHUII.
CoBepuieHHbIE

T3 BIOHKTHBHBIE U
KOHBIOHKTUBHBIE HOPMAaJIbHBIE
(bOpMBI, ATOPUTMBI UX
MOCTPOCHHUS 110 TabHIe
UCTHUHHOCTH

https://m.edsoo.ru/4LLNS3VNG

https://m.eds00.ru/491 YOOXBS

https://m.edsoo.ru/FUSISBD59

54

55

Jlornueckue 2eMEHTHI B
COCTaBE KOMIIBIOTEPA
Tpurrep. Cymmarop.
MHoropa3spsIHbIi1 CyMMaTop

https://m.edsoo.ru/EJIWVIVRIM

https://m.edsoo.ru/RFYE1IA1J

56

IToctpoenne cxem Ha
JIOTHYECKHX DJIEMEHTaX. 3alicCh
JIOTUYECKOTO BBIPAXKEHUS 110
JIOTUYECKOM cXeMe

https://m.edsoo.ru/BC2CBFQZU

57

MukpocxeMbl U TEXHOJIOTHSI UX
MIPOU3BOJICTBA

https://m.edsoo.ru/G6GAVB3D0

58

[IpencraBnenue 1enbx yucen B
MMaMsATU KOMITIBIOTEPA.
OrpaHr4eHHOCTh Juana3oHa

https://m.edsoo.ru/IXLRUSZU4




59

60

61

YHcell IPU OTpaHUYECHUN
KOJIMUECTBA Pa3psioB.
IlepenosiHeHUE pa3psaHOM
CETKH

be33nakoBbIe 1 3HAKOBbBIE
IaHHbIe. 3HAKOBBINA OWUT.
JIBOMYHBINA TOTOJIHUTEIIBHBIN
KOJI OTPUIIATEIbHBIX YUCEI

IToOuTOBBIE JIOTHUECKHE
onepanuu. Jloruyeckuit,
apuPMETUYECKUNA U
HUKINYECKUH CIABUTH

[[IudpoBaHue ¢ MOMONIBLIO

MOOMTOBOM OTIEPALNH
«uckmouaroniee NI

https://m.edsoo.ru/OFZEI3VFR

https://m.edsoo.ru/YFPSYSUSW

https://m.edsoo.ru/HGUFCRDKS

62

IIpencraBnenue u XpaHeHUE B
IIamMsITHu KOMHI)IOTepa
BEIIECTBEHHBIX YHCET

https://m.edso00.ru/SOKOOKDI1F

63

Brinosninenue onepanuii ¢
BEIIECTBEHHBIMU YHCIaMH,
HAKOIUIEHUE OLIUOOK MPH
BBIUHCIICHUSX

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

64

[TpakTrueckas paboTa 1o Teme
«M3y4yenne nopas3psIHOro
MAIIMHHOT'O MPEACTABICHUA
OEJIbIX U BEIHICCTBECHHBIX
qUCeI»

https://m.edsoo.ru/FM00O3T4J8

65

AHaNM3 allrOpuTMOB

https://m.edsoo.ru/IBLT792MB




OTanel pE€UICHUSA 3aa4 Ha

KOMITBIOTEPE.

66 HNucTpymMeHTanpHbIE CPEACTBA: https://m.edsoo.ru/ROTSRZCM9
TPAHCIATOP, OTIATUHK,
POQUITHUPOBIIIK
Cpena nporpaMMHupOBaHMUS.
Komnusitius u uaTepriperanus

67 nporpamMm. BupryanbHbie https://m.edsoo.ru/Q2UVOQIIY7
MaiuHbl. HTerpupoBanHas
cpena pa3paboTKu

68 Mertobl OTJIaAKK IPOrPaMM https://m.edsoo.ru/MN3HU4FKQ
Tunbl NepeMEeHHBIX B SI3BIKE

69 https://m.eds00.ru/TJ965G8F9
IpOrpaMMHUpOBaHUs

70 O0paboTKa EeIbIX YUCeT https://m.edso0o.ru/D84SSWQGF

71 OOpaborKa BeIIeCTBERHbIX https://m.edsoo.ru/DWAC3VBT3
yucen

72 Cayuaiiisie i https://m.edso0.ru/PXWZX2CC6
TICEeBIIOCTYyYaiiHbIC Yncia

73 Bernenus. CnoxxHble yCIOBUS https://m.edsoo.ru/CTTPTWB96

74 [{uKBI € ycnoBrEM https://m.edsoo.ru/TYOTSYS8QW
[uksel MO mEpEMEHHOM.

75 BzanmozamensemocTs https://m.edsoo.ru/E4AB3FET37
Pa3IMYHBIX BUIOB IIUKJIOB
O06paboTka HaTypaTbHBIX

76 YHCEJl C UCIIOJIb30BAHUEM https://m.edsoo.ru/CUH84DHHO
IIAKJIOB

77 Haxosxenne seex mpocthix 0.5 https://m.edsoo.ru/KQAFQ6HKQ

YHUCCJI B 3aJTaHHOM JUaIla3oHe




78

[IpakTrueckas paboTta 1mo Teme
«Perrenue 3agad METOIOM
nepedbopay

I/IHBapI/IaHT IIHKJIa

https://m.edsoo.ru/VIJHSVDIC

79

80

81

JIoKyMEHTHPOBaHKUE POrPaMM
O6paboTka TaHHBIX,
XpaHsamxcs B gannax
Pa3buenue 3agaun Ha
Mo3aJa4un

https://m.edsoo.ru/AFZLCO8IN

https://m.edsoo.ru/9M32A105T

https://m.edso00.ru/O0OEOI8V7F

82

Hcnonp3oBanue cTaHIapTHON
OMOJIMOTEKH A3BIKA
IPOTrPaMMHUPOBAHHUSL.
IMoaknrouenne OMOINOTEK
MOJMPOrPaMM CTOPOHHHX
MIPOM3BOIUTENCH

https://m.edsoo.ru/51R9T4MJK

83

84

85

[Moxmporpammel (TIporierypsl 1
yHKItHI)

[ToanporpaMMmel (poueaypsl U
bynxin)

[TpakTryeckas pabora o Teme
"Pa3zpaboTka nognporpamm"

https://m.edsoo.ru/QDFZXIZNA

https://m.edsoo.ru/N1KUIL4SWE

https://m.edsoo.ru/SWDX3791]

86

Pexypcns. PexypcuBHbie
00BeKTHI ((hpaKTanbl).
PexypcuBHbIe ipoieAypsl 1
¢ynkuuu. McnonpzoBanue
CTEKa JJIsl OpraHu3aluu
PEKYPCUBHBIX BBI30BOB

https://m.edsoo.ru/GKZY59X7B




87

88

[IpakTrueckas paboTta 1mo Teme
"PexkypcuBHbIE
HOANPOrpaMMbl”

MoaybHBIN TPUHIIUIT
MOCTPOEHUS MPOTPaMM

https://m.edsoo.ru/YSAVNBIQV

https://m.edsoo.ru/MAT4D3MB6

89

90

91

92

YuciaeHHble METOIBI

[TpakTrueckas paboTa 1o Teme
«HuCIIeHHOE pelICHUE
YPaBHEHUI»

Hcnons3oBanue
JIUCKPETU3aIlUU B
BBEIUHCIUTEIbHBIX 3aa4ax

[IpakTuyeckas pabora 1o Teme

«[IpubamxEHHOE BBIYUCICHUE
JUIMH KPUBBIX U IUIOLIAIEH

buryp»

https://m.edsoo.ru/ZAK95AAS5D

https://m.edsoo.ru/URWB7XSMQ

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

https://m.edsoo.ru/SH4ENJ7PH

93

[IpakTuyeckas pabora o Teme
«ITonck makcumyma
(MuHMMYMa) QYHKIIUI»

https://m.edsoo.ru/7TCM1EQ0SM

94

O6paboTka CUMBOJIBHBIX
JAHHBIX. AJITOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK:
MOACYET KOJINUECTBA
MOSIBIEHU CHMBOJIA B CTPOKE

https://m.edsoo.ru/ZK756B10R

95

Anroput™Mbl 00paboTKH
CUMBOJIbHBIX CTPOK: pa30neHue
CTPOKH Ha CJIOBa IO
pOOEIbHBIM CUMBOJIAM

https://m.edsoo.ru/W2Z3JDCC5




96

AnropuT™MBI 00pabOTKH
CHUMBOJIbHBIX CTPOK: IIOMCK
IIOJICTPOKH BHYTPU JTaHHOU
CTPOKH; 3aME€HA HaWJICHHOU
IOJICTPOKH Ha APYTYIO CTPOKY

https://m.edsoo.ru/GOIMIAFFC

97

[TpakTnyeckas pabora no Teme
"O0OpaboTKa CTPOK ¢
UCTIOJIb30BaHUEM (DYHKITHIA
CTaHJApPTHOU OMOJIMOTEKH
A3bIKa IPOrpaMMUPOBaHUS"

https://m.edsoo.ru/KX48SQDQP

98

99

100

['enepanus cjioB B 3a1aHHOM
andasure

MaccuBsl u
IMOCJICIOBATEILHOCTH YHCEl.
[TpakTiaeckas paboTa 1Mo Teme
"3amojgHEeHNEe MaccuBa"

O06006111EHHbBIE XapaKTEePUCTUKU
MaccuBa

0.5

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

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

https://m.eds00.ru/0YZ6SSYYM

101

JIMHEeWHBII TONCK 3aJTaHHOTO
3HAYECHUS B MACCHUBE.
[TpakTrueckas paboTa 1o Teme
"JInHEHHBIN MOUCK 3aJJaHHOTO
3HaUeHHUs B MaccuBe"

0.5

https://m.edsoo.ru/LABG8NIAV

102

[TpakTrueckas paboTa 1o Teme
"ITonck MUHUMAIIFHOTO
(MakCHUMaJbHOT0) JIEMEHTA B
YHCIIOBOM MaccuBe"

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

103

CopTupoBKa 0OTHOMEPHOTO
MaccuBa. [IpocTeie MeTO b1

0.5

https://m.edsoo.ru/W53WDCPMQ




coptupoBkH. [IpakTrueckas
pabota no teme "IIpocTeie
METO/Ibl COPTUPOBKHU MaccuBa"

CopTupoBKa CIUSHUEM.

BeicTpast copTrpoBKa MaccuBa
(amroput™ QuickSort).

104 0.5 https://m.edsoo.1u/N4WM6NBOD
[IpakTuyeckas pabora o Teme
"BricTpas copTupoBKa
maccuBa'
JIBOMYHBIN ITOKUCK B
OTCOPTUPOBAHHOM MACCHUBE.

105 pTHp 0.5 https://m.edsoo.ru/9I4RE176C
[IpakTuyeckas pabora o Teme
" JIBOMYHBIN TOUCK"

BYMEPHBIE MACCUBBI

106 HBymep https://m.edso0.ru/7TJ931086
(MaTpHIIBI)

107 AnropuT™MbI 00pabOTKH MaTPHIl https://m.edsoo.ru/XPVCLUAQU
Pemenne 3amau ananuza

108 https://m.eds00.ru/PNWIG1YJF
JTAHHBIX
CpencTBa TEKCTOBOTO

109 peA https://m.edsoo.ru/EZ67TWEGZT
npoiieccopa

110 KomnbrorepHas BEpCTKa TEKCTA https://m.edsoo.ru/0OX4NRRMI9R
[IpakTuyeckas pabora Mo Teme
"BépcTka TOKYMEHTOB C

111 P HOKY 1 https://m.edsoo.ru/2911P51F7
MaTeMaTHYECKUMU
dbopmynamu"
HNuacTpyMeHTHI

112 Py https://m.edsoo.ru/HVZOMBBZ1

PCUCH3UPOBAHUSA




113

114

115

116

[TpakTuyeckas pabora no Teme
"MHoOrocTpaHu4HbIE
JIOKYMEHTHI"

O6ayHble CEPBUCHI.
KonnexkruBnas padota ¢
nokymeHnTamu. [Ipaktuueckas
pabora o Teme
"KonnekruBHas padoTta ¢
JOKyMeHTaMu"

Awnanus na"nubex. bombinie
JIAHHBIE

MamwuaHOE 00y4YeHue

0.5

https://m.edsoo.ru/SKSWK3USV

https://m.edsoo.ru/PSEMOKSFA

https://m.edsoo.ru/SISHO04DY

https://m.edsoo.ru/4QQ6LLF9Z

117

118

119

120

AHamn3 JaHHBIX C IOMOILBIO
AJIEKTPOHHBIX TAOJINIL

[TpakTuyeckas paborta o Teme
"AHanu3 1aHHBIX C IOMOILBIO
JJIEKTPOHHBIX Ta0IHI"

[TocTpoenune rpadukos
bynkuunit. [IpakTrueckas
pabota no Teme "Harnsanoe
IIPEJICTaBIEHUE PE3YIbTAaTOB
CTaTUCTHUYECKONH 00pabOTKU
JTAHHBIX B BUJIE AHarpamMm
CpeJICTBaMU peJaKkTopa
3JIEKTPOHHBIX TabnuI"
JInnuu tpenna. Ilpakruueckas
pabota o Teme "[lon6op
JMHUM TPEeH]a,
POrHO3UpoBaHUE"

0.5

0.5

https://m.edsoo.ru/MPMJ7NWH4

https://m.edsoo.ru/07PRYQ2YV

https://m.edsoo.ru/BEGWQZJL3

https://m.edsoo.ru/LP48TOLWO




[Ton6op mapamerpa.
[IpakTuyeckas pabora o Teme

121 "YucieHHoe pellieHne 1 0.5 https://m.edsoo.ru/HNS13RRJQ

YPaBHEHUH C IOMOILBIO

noxbopa nmapamerpa”

OnTumu3zanus Kak mouck

HAWTYYIIero peeHus B

3aJJaHHBIX yCIOBHUSX.
122 [IpakTuyeckas pabora o Teme 1 0.5 https://m.edsoo.ru/STQFNZ7BE

"Pemenue 3a1au onTUMU3AIIN

C TIOMOIIIBIO 3JIEKTPOHHBIX

Tadymmn"”
123 PeszepBHoe Bpemst 1 https://m.edsoo.ru/4L.3CE4K27Z
124 PesepBHOE BpeMms 1 https://m.edsoo.ru/7JENSDK75]
125 PesepBHOE Bpems 1 https://m.edsoo.ru/3I0HWTOEQ9
126 PeszepBHOE Bpems 1 https://m.edsoo.ru/JKSPQ6H60
127 PesepBHOe Bpemst 1 https://m.edsoo.ru/1F185Q365
128 PeszepBHOE Bpems 1 https://m.edsoo.ru/33J8ONXY3
129 PesepBHOE Bpems 1 https://m.edsoo.ru/UU84SGBDO
130 PeszepBHOE Bpems 1 https://m.edsoo.ru/TICLQHRIV
131 PesepBHoe Bpems 1 https://m.edsoo.ru/ZGNDVS8DFG
132 Pe3epBHOE Bpems 1 https://m.edsoo.ru/ZYSEPBTLO
133 PesepBHOe Bpems 1 https://m.edsoo.ru/NANWGLRO4
134 Pe3epBHOE Bpems 1 https://m.edsoo.ru/OMIJJR6LN
135 PeszepBHOe Bpems 1 https://m.edsoo.ru/HGJQHAUML
136 Pe3epBHOE Bpems 1 https://m.edsoo.ru/4IRITM1B1




OBIIEE KOJIMYECTBO YACOB I10

[IPOI'PAMME 136 0 21




11 KIIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpoHHbIe UG pPOBbIE
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

KonnuecTBo nHbOpMaLIHK 1 https://m.edsoo.ru/CPW6RXX47,
ANTOpUTMBI C3KaTUs JAHHBIX 1 https://m.edsoo.ru/1PANRPUFP
Anroput™m Xaddmana 1 https://m.edsoo.ru/JPTRLQDIF
[IpakTnueckas padbota 1o Teme
4 "CskaTHe TaHHBIX C IIOMOIIIBIO 1 1 https://m.edsoo.ru/87TAFKQOD
anropurma Xahdmana"
5 Anroputm LZW 1 https://m.edsoo.ru/8X5390JF6
AJTOPUTMBI CKATHS TaHHBIX C
notepsimu. [IpakTuueckas
6 paborta mo Teme "CixxaTtue 1 0.5 https://m.edsoo.ru/580K GLIGP
JAHHBIX C TOTEPSIMHU
(amroputmsl JPEG, MP3)"
7 CkopocTh nepeaun JaHHbIX 1 https://m.edsoo.ru/N6OLKL2PN
8 ITomexoycTONYMBBIE KOJIBI 1 https://m.edsoo.ru/HA352TYKO
9 HpaKTquCKa}IV padota o Teme 1 1 https://m.edsoo.ru/4DOSUSSIS
"[TomexoycroitunBbie KOabI"
Cucrembl. KOMIOHEHTHI
CUCTEMBI M UX
B3auMoeiicTBue. CUCTeMHBIN
10 1 https://m.edsoo.ru/7ELOJJWA9

s dekT. YrpaBieHue Kak
MH(OPMAIIMOHHBIN TIPOIIECC.
OO6parHas CBsI3b

11

Moaenu u MOJIETUPOBAHKE

https://m.edsoo.ru/3LOSU7KCU




12

13

I'padmr
Pemrenue 3agad ¢ moMOIIbIO
rpagoB

https://m.edsoo.ru/SMP12Y114

https://m.edsoo.ru/5087GM4M6

14
15

JepeBbs

OCHOBBI TEOPUH UTP

https://m.edsoo.ru/DJXWQFCMV
https://m.edsoo.ru/RLPOBGPI1A

16

[IpakTuyeckas pabora o Teme
"ITorCK BBIMTPBIITHON
CTPATETUHU B UI'PE C MTOTHOU
nHpopManuen"

https://m.edsoo.ru/9IL2S0AQS

17

18

19

20

21

CpencTBa HCKYCCTBEHHOTO
MHTEJUIEKTa

[IpakTryeckas pabora o Teme
"CpezncrBa HCKYCCTBEHHOTO
UHTEIIeKTa"

dopManuzanus TOHITHS
anroputma. MaimHa
ThrOpUHTa Kak yHUBepcaabHas
MOJIeJIb BEIYUCIIEHUN. Te3uc
Yépua—TpropuHra
[IpakTuueckas pabota 1mo Teme
"CocraBieHue MpocTou
MPOrpaMMBbI J1J1s MAIIUHBI
Teropunra"

Mamwuna Ilocta

https://m.edsoo.ru/7PWFEWI1T16

https://m.edsoo.ru/HSOPHSFHE

https://m.edsoo.ru/TS2J4GN9S

https://m.edsoo.ru/S06FMKTSV

https://m.edsoo.ru/KDSP8S80OBO

22

23

HopmanbHsbie anropudmer
Mapxkosa

AJITOpI/ITMI/I‘{CCKI/I
HEpa3pCIINMBIC 3a1a1H. 33.,[[3‘-13

https://m.edsoo.ru/EA2DPC84Y

https://m.edsoo.rt/EMWUEDNR9




24

ocTtaHoBa. HeEBO3MOXHOCTE
aBTOMATUYECKOU OTJIAJKHU
MpOrpamMm

CI10KHOCTB BBIYMCIICHUN

https://m.edsoo.ru/DI2DPE0X0

25

ITouck npocTeIX 4yKces B
3aIaHHOM JIMaIla30He C
IIOMOUIBIO AJITOPUTMA «PELLETO
Opatochena»

https://m.edsoo.ru/H3J1UQKCS8

26

27

28

29

30

[IpakTnueckas padbota 1o Teme
"ITorck IpOCTBIX YKCEN B
3aJlaHHOM Juana3oHe”

MHoropa3psiHbI€ 1IeJble
YHCIa, 3aJ1a9d JJIHHHOM
apudmeTHKu

[IpakTryeckas pabora o Teme
"Peanu3anys BEIYUCIEHUH C
MHOTOpa3psIHbIMH YucCIaMu"

CrnoBapu (accoluaTuBHBIC
MacCHBBI, OTOOpakeHus ). X1l
tabmupl. [Toctpoenue
asi(haBUTHO-4aCTOTHOT O
CcIIOBaps /711 3a/IaHHOTO TeKCTa
[IpakTnueckast pabota 1o Teme
"TToctpoenue andaBuTHO-
YaCTOTHOTO CJIOBaps s
3aJaHHOr0 TeKcTa"

https://m.edsoo.ru/SN9A7JITV

https://m.edsoo.ru/SFLDAOPS3

https://m.edsoo.ru/JGIPZP98C

https://m.eds00.ru/TO6DTYWVT

https://m.edsoo.ru/WYRSXTHVB

31

AmHanus TexcTa Ha
CCTCCTBCHHOM J3BIKC.

https://m.edsoo.ru/YJVBOBEEG




Brinenenue
MOCIEA0BATEIBHOCTEMN O
mabiiony. Perymnspusie
BbIpakeHMs. YacTOTHBIN
aHanus3

32

33

[TpakTrueckas paboTa Mo Teme
"AHann3 TEKCTA HA
€CTECTBEHHOM SI3bIKE"

Crexu. AHanu3 NpaBUILHOCTU
CKOOOYHOTO BBIPAKCHHS

https://m.edsoo.ru/SAFNKXPAL

https://m.eds00.ru/UZ06WG18Q

34

Briuuncienue
apu(PMETHUECKOTO BBIPAKCHUS,
3aIMCaHHOTO B TOCT(UKCHON

dhopme

https://m.edsoo.ru/4APHZ53]JB

35

[IpakTnueckas pabota 1o Teme
"Borunicnenue
apu(METUYECKOTO BBIPAXKCHHUS,
3alMCaHHOTO B MOCT(UKCHON

dbopme"

https://m.edsoo0.ru/BOY6RWSEC

36

Ouepenu. Mcnonb3oBanue
ouepenn Il BpeMEHHOTO
XpaHEHUs JaHHbBIX

https://m.edsoo.ru/RFBVQ14T0

37

38

[IpakTnueckast pabota 1o Teme
"Ucnonb3oBanue ouepenn"

epesbs. Peanusauus nepesa ¢
IMIOMOIIBIO CCHUIOYHBIX
CTPYKTYp. JABonuHBIE
(OuHapHbI€) 1epEBbSI.
[Toctpoenue nepesa miis

https://m.edsoo.ru/270RH6HKM

https://m.edsoo.ru/ WXTKRVSPL




39

40

3aJJaHHOTO apHU(PMETUYECKOTO
BBIPAKCHUS

[TpakTrueckas paboTa mo Teme
"Hcnosnb3oBaHue AepeBbEB IS
BBIYMCIICHHS apU(PMETHIECKUX
BbIpaKEHUI1"

PexypcuBHBIE alITOPUTMBI
o0xoma nepesa.
Hcnonb3oBanue cTeka 1
ouepeau s 00xoza iepeBa

https://m.edsoo.ru/4B7IBOLGP

https://m.edsoo.ru/IL45K77G4

41

PexypcuBHBIE aITOPUTMBI
o0xoJa gepena.
Hcnonp3oBanue cTeka u
ouepeau 1 00xo/a AepeBa

https://m.edsoo.ru/M8PBJ581K

42

AnroputMmsl Ha rpadax.
[TocTpoeHre MUHUMAJIBHOTO
OCTOBHOTO JIepeBa
B3BEILEHHOI'O CBSA3HOIO
HEOPHEHTUPOBAHHOTO rpaga

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

43

O6xox rpada B rmyOuHy.
O6xo0x rpada B mMpuHy

https://m.edsoo.ru/PDOGDKZX5

44

45

KomnunuaecTBo pa3nuyHbIX myTel
MEXKy BEpIIMHAMU
OPHUEHTHUPOBAHHOTO
AIMKJINYECKoro rpada

Anroput™m JlefKCTpHI.

https://m.edsoo.ru/OK5XBLF1B

https://m.edsoo.ru/CRN45WO059

46

[IpakTuueckas paboTa o Teme
"BeIyuciieHue JIUHEL

https://m.edsoo.ru/OPUC4APCM




47

KpaT4alllIero myTu Mex1y
BepIIMHAMU Tpada (aIropuT™
HeiixcTpsbr)”

AunroputMm dnoitga—
Yopmamia

https://m.edso0o.ru/4T2Y64Y1Y

48

3aiauu, penaeMble ¢ TOMOIIbIO
JUHAMHUYECKOTO
MIPOrpaMMHUPOBAHUSI:
BBIUUCIICHHE PEKYPCHBHBIX

byHKIUH

https://m.edsoo.ru/OBO3M36FA

49

[IpakTnueckas pabora 1o Teme
"Bbluncnenne pekypcuBHBIX
(GYHKIUH C TOMOIIBIO
JMHAMUYECKOTO
IIPOrpaMMHUpPOBaHUA"

https://m.edsoo0.ru/I39CZ91D1

50

3aiauu, pemaeMbple ¢ TOMOIIBIO
JUHAMHUYECKOTO
MIPOrPaMMHUPOBAHHUS: TTOACUYET
KOJIMYECTBA BAPUAHTOB

https://m.edsoo.ru/N6B4V28X5

51

[IpakTnueckas pabota 1o Teme
"[Toxcuér xonmuyecTa
BAapUAaHTOB C TIOMOIIBIO
JUHAMHYECKOT O
IIpOrpaMMHUpOBaHuA"

https://m.edsoo.ru/TO288GY9B

52

3amauu, pemraeMpie ¢ TOMOIIBIO
JUHAMHYECKOT O
MPOrPaMMUPOBAHHUS: 33191
OIITUMHU3ALINU

https://m.edsoo.ru/VMITOV2IU




53

54

55

[TonsiTre o mapagurmMax
nporpamMmmupoBanus. O630p
SI3BIKOB TIPOTPAMMHUPOBAHHS
ITonsarue 06 00BEKTHO-
OpPHUEHTUPOBAHHOM
MIPOrpPaMMHUPOBAHUN

OO0mbexTH U Ki1accel. CBOMCTBA
1 METOJIbI 00OBEKTOB

https://m.edsoo.ru/ESL36V11V

https://m.edsoo.ru/XQP3TUBLF

https://m.edso00.ru/6JQJC1GXS

56

57

58

OOBEKTHO-OPHUEHTUPOBAHHBII
aHam3

[TpakTrueckas paboTa Mo Teme
"Hcnonp30BaHne TOTOBBIX
KJIacCOB B Iporpamme”
PazpaboTka nporpamMmm Ha

OCHOBE 00BEKTHO-
OPHEHTHUPOBAHHOTO MOAX0/Ia

https://m.edsoo.ru/LXRDV5535

https://m.edsoo.ru/9U0X7ZSAH

https://m.edsoo.ru/1PCNI90X2

59

[IpakTnueckas padbora
"PazpaboTka npocToii
MIPOrPaMMBbI ¢ UCTIOJIE30BaHUEM
KJ1accoB"

https://m.edsoo0.ru/OSXBALUVU

60

Nuxkancymanus. [Ipaktuaeckas
pabota no Teme "Pa3paboTka
KJ1acca, UCIOJIb3YIOIIEro
MHKAICYJIALNI0"

0.5

https://m.edsoo.ru/ XWFD3SRL6

61

62

Hacnenosanue. [lonumopduzm
[IpakTuyeckas pabora o Teme

"Pa3zpaboTka nepapxuu
KJ1accoB"

https://m.edsoo.ru/3IPHY7VDC

https://m.edsoo.ru/TDEZGXE92




63

64

Cpensl ObICTpOH pa3zpaboTKH
nporpamm. lIpoektupoBanue
uHTepdeiica noap30BaTeNs

[IpoekTupoBanue uaTepdeiica
0JIb30BaTENs

https://m.edsoo.ru/IL6XE9IBF

https://m.edsoo.ru/18FFURCHI

65

Hcnonp30BaHne roTOBBIX
YIPaBISIEMbIX 3JIEMEHTOB JJIs
mocTpoeHust uHTepdeiica

https://m.edsoo.ru/844Q1ZXE4

66

67

68

[IpakTnueckas padbota 1o Teme
"Pa3zpaboTka mporpamMmmel ¢
rpadudeckum uaTepdericom”

N3yuyenue BTOPOro s3bIKa
IIPOrPpaMMHUPOBAHUS

W3yuenue BTOporo si3bIka
IPOrpaMMHUPOBAHUS

https://m.edsoo.ru/M7J3MMDEI

https://m.edsoo.ru/LO9PRNA7S

https://m.edsoo.ru/NKNMXM4HU

69

Dranbl KOMIIBIOTEPHO-
MaTeMaTH4eCKOIo
MO/IETUPOBAHUS

https://m.edso00.ru/Q5J50KWIN

70

Juckperusanus npu
MaTEMATHYCCKOM
MOACIIMPOBAHUN HCIIPCPBIBHBIX
npoueccoB. MoienupoBanue
ABHUXKCHU S

https://m.edsoo.ru/ZXKKJQ1UO

71

72

[IpakTnueckas pabota 1o Teme
"MonenvupoBanue ABUKECHUS"
MopaenupoBanue
OMOJIOTHYECKHUX CHCTEM.
[IpakTuueckas paboTa 1mo Teme

0.5

https://m.edsoo.ru/YCLZ4UHHA

https://m.edsoo.ru/925RWHI1WH




73

"MonenupoBanue
OMOJIOTHYECKUX cUCTEM"
MaremaTuuecKue MOJIEIN B
SKOHOMHUKE. BeruncnureabHbie
9KCIIEPUMEHTBI C MOJCIIAMU

https://m.edsoo.ru/HYZZHA(0ZI

74

BeposiTHOCTHBIE MOZIEIIH.
[IpakTruyeckas pabora 1o Teme
"MIMUTAIIMOHHOE
MOJICIIMPOBAHUE C TTIOMOIIBIO
Metosia Monte-Kapio"

0.5

https://m.edsoo.ru/RSDL7ZK22

75

Komneroreproe
MOJCIINPOBAHNE CUCTEM
YIPABICHUS

https://m.edsoo.ru/D52P3UQNN

76

77

78

79

O0paboTka pe3yabTaToB
IKCIICPUMEHTA

Tabnuunble (pesIMOHHbIC)
0asbl JaHHBIX

[Touck, coprupoBka 1
¢bubTpanus JaHHBIX. 3aMPOCHI
Ha BBIOOPKY JaHHBIX. 3alpoCkI
c mapaMeTrpaMu. Beruncisiemble
OJIS B 3aIpOcax
[IpakTnueckast pabota 1o Teme
"PaboTa ¢ roToBOI O6a3oi
TaHHBIX"

https://m.edsoo.ru/VSBW4WV43

https://m.edsoo.ru/ISQOMIQ8G4

https://m.edsoo.ru/GTZBVTII7

https://m.edsoo.ru/X7YS6VTTG

80

MHororabianyabslie 0a3bl
JTAaHHBIX. THUIIBI CBSI3€ MEXITY

https://m.edsoo.ru/ XPHQBTDMS




81

Tabimnamu. BHeNTHUNA KiTroY.
IenocTHOCTH 0a3bl JaHHBIX
[TpakTrueckas paboTa mo Teme
"Pa3paboTka MHOTOTaOINIHOM
0a3el JaHHBIX"

https://m.edsoo.ru/4FHI25TDD

82

3ampockl K MHOTOTA0ITMYHBIM
0a3am TaHHBIX

https://m.edsoo.ru/UVTVOW6RW

83

84

85

[IpakTnueckas padbota 1o Teme
"3anmpockl K MHOTOTAOTMIHON
0a3ze qaHHbIX"

SI3BIK ynpaBieHHUs JaHHBIMH
SQL
[IpakTnueckas pabora 1o Teme

"VrpaBieHue JaHHBIMU C
MOMOUIbIO si3bika SQL"

https://m.edsoo.ru/FOYXMVOB7

https://m.edsoo.ru/PJM9PKOMR

https://m.edsoo.ru/GL552SSUD

86

87

Hepensimmonnsie 60a3bl JaHHBIX.

DKCIEPTHBIE CUCTEMBI

WHTEepHeT-NIPpUII0KEHUS

https://m.edso00.ru/8YQXGKB6U

https://m.edsoo.ru/VUNNCDB4U

88

89

IlonsiTHE O CepBepHON U
KJIMEHTCKOM 4acTAX CauTa.
TexHonorus «KJIMeHT —
cepBep», €€ JOCTOMHCTBA U
HEJIOCTATKU

OcHoBHI a361ka HTML

https://m.edsoo.ru/N6DWP4IRG

https://m.edsoo.ru/G2HZZBEEJ

90

91

[IpakTuueckas paboTa Mo Teme
"Co3gaHne TEKCTOBOI BEO-
CTpaHUIIBI"

OcHoBbI a361ka HTML

https://m.edsoo.ru/DD7JRDZ9N

https://m.edsoo.ru/QY71J10R7




92

OcHoBbI a361ka HTML

[IpakTuyeckas pabora o Teme
"Co3ngaHue BeO-CTpaHHUIIbI,
BKJIIOYAIOIIEN

https://m.edsoo.ru/YLBK9SMHJ]

93 . https://m.edsoo.ru/6EIX04QCK
MYJIbTUMEINITHBIE O0BEKTHI
(pucyHKH, 3ByKOBBIE JaHHBIE,
BHJ1€0)"
94 OCHO]%,H KaCKaHbIX TA0MHIL https://m.edsoo.ru/V6H31EQRS5
ctuneit (CSS)
[IpakTnueckas padbota 1o Teme
95 "Odopmiterne cTpaHHIbI ¢ https://m.edsoo.rut/MGSEDM7TA
MTOMOIIBIO KACKaHBIX TaOJIHII
ctuiei"”
96 Cuenapuu Ha si3b1ke JavaScript https://m.edsoo.ru/VHYQBFI55
97 Cuenapuu Ha si3pike JavaScript https://m.edso00.ru/2KY4Y6AT6
98 ®opMbI Ha BEO-CTpaHUIIE https://m.edsoo.ru/EPVSADCQR
[IpakTnyeckas pabora o Teme
99 https://m.edsoo.ru/KFCH27ELA
"O6paboTka JaHHBIX (opM"
Pasmenienue Be0-caiToB.
100 VYcnyra xoctuHra. 3arpyska https://m.edsoo.ru/Y6VM4R542
¢aitnoB Ha calfT
Kanpuposanue. Mcnpasnenue
MEepCIeKTHBEL. [ ucTorpamMma.
jo1 | OPppeKii yposHei, https://m.edsoo.ru/IHI27RN3F

KOPPEKITHS [IBETA.
OOeciBeUnBaHHE [BETHBIX
M300paKeHH




102

BBox nzobpaxenuii ¢
UCTIOJIb30BAHUEM Pa3IMYHBIX
U(POBBIX YCTPOUCTB.
[IpakTuyeckas pabora 1o Teme
"O6paboTka nupHPOBHIX
dhortorpadumii"

0.5

https://m.edsoo.ru/7GRK7JKF5

103

Peryms. Pabota ¢ obnactsamu.
@unbTpsl. [IpakTnyeckas
pabota o Teme "Perymb
1 poBsx Gortorpadpuit”

0.5

https://m.edsoo.ru/LUXAXOCRP

104

105

106

107

MHorocoiHbIe H300paKCHHUS.
TexkcToBrie citon. Macka cios.
Kanansl. CoxpaneHnue
BBIJICJICHHOM 00/1acTH

[IpakTudeckas pabota Mo Teme
"MHOTOCIIONHEIE
n300paxeHus"

IToaroroska MILIHOCTpaLUi HJIs
BeO-caiiToB. [IpakTrueckas
pabota mo Teme

" AHUMUPOBaHHBIE
n3o0paxeHus"

Bekrophas rpaduka.
Bekropu3zaius pacTpoBbIX
M300paxKeHH

0.5

https://m.edsoo.ru/OZSER32MA

https://m.edsoo.ru/Z6PF79A GO

https://m.edsoo.ru/7QFG9KBYK

https://m.edsoo.ru/PIRONJEXW

108

[IpakTnueckast pabota 1o Teme
"BekropHas rpaduxa”

https://m.edsoo.ru/W84Z3DOGI




[IpuHIMIIBI TOCTPOSHUS U

109 peIaKTUPOBAHUS TPEXMEPHBIX 1 https://m.edsoo.ru/KBPNWPJEA
MOZeIIeH
[IpakTuueckas pabota 1o Teme
110 "Co3tanue mpoCcThIX 1 https://m.edsoo.ru/2XDC5SNKUP
TpEXMEPHBIX Mozeei"
CetouHble MOJIEIH.
111 1 https://m.edsoo.ru/ WF3AMVD2FH
Marepuainsl
[IpakTnueckas padbota 1o Teme
112 " " 1 https://m.edsoo.ru/Z917SRT8Z
CerouHble MOsIENTU
MonenpoBaHuEe HCTOYHHUKOB
113 1 https://m.edsoo.ru/TXUL8GD3U
oceneHusi. Kamepst
[IpakTnueckas pabora 1o Teme
114 " " 1 https://m.edso0.ru/I78NVIQDI
Pennepunr
A € TEXHOJIO 3D-
115 JIMTHBHEIC TEXHOTOMH ( 1 https://m.edsoo.ru/6W I WT296C
MIPUHTEPHI)
ITonsTHE O BUPTYaIbHOMN
116 pPEaIbHOCTU U AOIOJIHEHHOMN 1 https://m.edsoo.ru/BZDFAHW04
peanbHOCTH
117 PesepBHOE Bpems 1 https://m.edsoo.ru/X3RHKBZCM
118 Pe3epBHOE Bpems 1 https://m.edsoo.ru/H4FKWSW13
119 PesepBHOE Bpems 1 https://m.edsoo.ru/11GT2RYIK
120 Pe3epBHOE Bpems 1 https://m.edsoo.ru/BSTC2EJSB
121 PesepBHOE Bpems 1 https://m.edsoo.ru/70QVL280H
122 PesepBHOE Bpems 1 https://m.edsoo.ru/MR3TQ44J7
123 PeszepBHoe Bpemst 1 https://m.edsoo.ru/BHX69GQO6
124 PesepBHOE Bpems 1 https://m.edsoo.ru/V101XFZX3




125 PesepBHOe Bpems 1 https://m.edsoo.ru/TUTIIED92
126 PesepBHOe Bpemst 1 https://m.edsoo.ru/VELYQXZD6
127 PesepBHOE Bpems 1 https://m.edsoo.ru/LVECIMO6R
128 PesepBHOE Bpems 1 https://m.eds0o0.ru/OUQIILVQF
129 PeszepBHoe Bpemst 1 https://m.edsoo.ru/UI3Y8YDS7
130 PesepBHOE Bpems 1 https://m.eds00.ru/T6EXN3WBVK
131 PeszepBHoe Bpemst 1 https://m.edsoo.ru/3H6SCO66XT
132 PesepBHOE Bpems 1 https://m.edsoo.ru/1L4CVP5GS8
133 PeszepBHoe Bpemst 1 https://m.edsoo.ru/KCD677PMT
134 PesepBHoe Bpems 1 https://m.edsoo.ru/EP8MZV6]8
135 PesepBHoe Bpems 1 https://m.edsoo.ru/IET8F6XPS
136 PesepBHoe Bpems 1 https://m.edsoo.ru/G7913B48L
OBULIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOT'PAMME




ITPOBEPAEMBIE HA EI'9 110 HHO®OPMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[ToHnMaHMe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHICHIIHIA
Pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOIUH; BIaJ€HUE HaBbIKAMU PabOTHI C
ONEPALIMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl  pelleHusl y4eOHBIX 3aJad [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3alUd U

Q)YHKHI/IOHHpOBaHHﬂ KOMIIBIOTCPHBIX ceTet

1.3

ITornMmaHne OCHOBHBIX MNPHUHOWUIIOB AUCKPCTU3AlUU pPa3JINYHbIX BHIO0OB

uHpopMaun

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPaOOTKH UYMCIOBOM M TEKCTOBOM
uHpopMaluy (3alUChb 4YHCEN B MO3UIMOHHON CHCTEME CUMCIICHUS,
JEIUMOCTb LIEJIBIX YMCEIT; HaX0XAEHHUE BCEX MPOCTHIX YHCEN B 3aJJaHHOM
JyanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHalU3

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 CBENEHHUSAMH O 0a3ax TaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO3JaHUAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
UCKYCCTBEHHOTO HHTEJUIEKTa B Pa3IUYHBIX O0JACTAX; HaJIuuue
MpeJICTaBICHU 00 MCIMONIb30BaHUM MH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(ecCHOHATBHBIX chepax

1.8

Branenue TeopeTHyeckuM ammapaToM, IO3BOJIIIOIIMM OCYLIECTBIATH
IIPEJICTaBICHHUE 3aJaHHOTO HATYpaIbHOTO YUCIIA B PA3IIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOJIHATH IPEoOpa3oOBaHUs JIOTUYECKHX BBIPAKEHHIH,
UCTIOJB3Ys 3aKOHBI aNreOpbl JIOTUKU; ONPEACATh KpaTyalIluii MyTh BO
B3BEIICHHOM Tpade M KOJIMYECTBO NyTel MeXAy BeplLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnoap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHam3a 00bEKTOB U MPOLECCOB: (HOPMYIUPOBATH E]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, IMOIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIH MOJEIHUPYEMOMY OOBEKTY WU
Mpoleccy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HATJISAIHOM

BUIC

22

YMmenue kimaccu(UIUpoOBaTh OCHOBHBIE 3aJauydl  aHajiu3a JaHHBIX
(mporHozupoBaHue,  Kjlaccuukauusa, — KilacTepuzalus, — aHaIU3
OTKJIOHEHUI1); IOHUMATh IOCIIE0OBATEIILHOCTh PEIICHNUS 3a/1a4 aHaJIn3a
JAHHBIX: COOp NEPBUYHBIX TaHHBIX, OYMCTKA U OIICHKA Ka4eCTBA JaHHBIX,
BBIOOp W (WJIM) TIOCTPOCHHE MOJENH, Mpeodpa3oBaHuEe JAHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPCTAIUA PE3YJIIbTATOB

23

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAaHHBIX TPH 33JaHHBIX MapaMeTpax
JUCKpETU3aluu. YMEHHE ONpeleNsaTh CPEIHIOK CKOPOCTh Iepenayu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU TMepeaaud MpU HW3MEHEHUU

MH(OPMaLMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

24

YMeHue cTpouTh KOJ, 00€CHeuMBAIOIMNA HAUMEHBUIYI0O BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS IPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHUHM 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AJITOPUTMBI MTOCTPOEHHUS 3alKMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M MOCTPOCHUS YHMCIIA I10
CTPOKE, COJEpXKallled 3alKuch ITOTO0 4YHCJIA B MO3ULHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM; YMEHHME  BBINOJHSATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanr B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMaNbHBIX (opMax Mo 3aJaHHON Tabiuie
UCTUHHOCTH; HCCIIEZIOBaTh 00JIaCTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPpKAMICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUEC YPABHCHU A

2.7

YMeHue pemath aIropuTMUYCCKUE 3a/ladd, CBS3aHHBIC C aHAIA30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, onpeeneHus KOJIMIeCTBa Pa3IMUHBIX MTyTeH MEXIy BepIIMHAMU

OPUEHTHPOBAHHOT'O AIlIMKINYECKOT0 rpaga)

2.8

YMeHMe UCII0Nb30BaTh JEPEBbs IIPU aHAIU3€E U IIOCTPOCHUH KOAOB U IS
NpeCTaBiIeHNUs apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3a7ad

MOKWCKAa M COPTHPOBKU; YMEHHE CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY




QITOPUTMY; pa3padbaThiBaTh 1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETHIO

UTPbI

2.9

2.10

2.11

2.12

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

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue omnpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCCUBa, COPTUPOBKA MACCHBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH MPUMEPHI
HECKOJIBKUX aQJITOPUTMOB Pa3HOM CJIOKHOCTU JJIsi PEUICHMs] OJHOMN

3a1a4u

Bnagenue yHHMBEpCaNbHBIM SI3BIKOM TMPOTPAMMHPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBineHusiMu o0 0a30BbIX
TUTAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHUE UCIIOJIH30BaTh OCHOBHBIC
VOPABJSIIONIME  KOHCTPYKIIMH;  YMEHHUE  OCYIIECTBIISITH  aHAIH3
NPEJIOKEHHOW  MPOTrpamMMbl:  OMpPENessTh  Pe3ylbTaThl  pabOThHI
MIpOrpaMMbl TIPH 3aJIaHHBIX UCXOJHBIX JIAHHBIX; OMPEICIATh, TP KaKUX
WCXOJIHBIX JIAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX pe3y/IbTaTOB;
BBISIBIIATH JIaHHBIE, KOTOpPhIE MOTYT TMPUBECTH K OIMOKe B pabore
nporpaMMbl;  (OPMYIUPOBATH  MPEJIOKEHUS MO  YIy4YIICHHIO

MporpaMMHOTO KOoJa

VYMeHue peanu30oBbIBaTh Ha BBIOPAaHHOM JUIi  U3Y4YCHMs  S3BIKE
porpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THIIOBBIE ANTOPUTMBI 00paboTku quCell, YU CIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHCIIa B BHJE
Habopa TMPOCTBIX COMHOXHTEJNEH; HaxoXXACHHWE MaKCUMaJbHOU
(MMHMMaIBHOW) HU(PBI HATYpaIbHOIO YHCIIA, 3alIMCAHHOTO B CHCTEME
CUMCIICHMSI C OCHOBaHHWEM, He mnpeBplaromuM 10; BeUKCICHUE
00OOMIEHHBIX XapaKTePUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MIOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMeTHYeCKOro, MHHMMAJIbHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA D3JIEMEHTOB, YJIOBJIECTBOPSIONIMX 3aJaHHOMY YCIIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAHHbIE PA3JMYHBIX THUIIOB C Y4YETOM OTPAaHMYECHUH Ha JMANa30H HX
BO3MOJKHBIX 3HAUEHUH, NMPUMEHATh NPHU PELICHUU 3aJad CTPYKTYpbl
JAHHBIX (CHHUCKH, CIIOBApH, CTEKH, OYEpenHu, HEpPEeBbs); NPUMEHSThH
CTaHJApTHBIC U COOCTBEHHBIE MOANPOTPAMMBI 7151 00pabOTKH YHCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; CIOJIB30BATh MPH pa3paboTKe MporpaMm




OMOIMOTEKH MOAMPOTPAMM; YMEHHE HCIIOH30BATh CPEJCTBA OTIAJKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TAaONWIBl UL aHAJH3a,
npeCcTaBiIeHus U 00pabOTKM JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIbHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHUE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHUE HCIIO0Ib30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MAaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

YMeHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  pA3JIMYHBIX CPEICTB  LM(PPOBBIX  TEXHOJOTHUI;
IOHMMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TIOCYAapCTBEHHBIX

ycIyT, HUGPOBLIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbHbie
1.1 BbIUKCIICHHS. MHOTONpOLIeCCOpHBIE CUCTEMBI. PacnipenienéHnbie

BBIYHUCITUTEIILHBIC CUCTEMBI U 00paboTKa OOIBIINX TaHHBIX

[IpuHUKIIBI TOCTPOEHUSI W alIapaTHbIE KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
12 CereBbie npotokonbel. Cerp WHrepHer. Apnpecauuss B cetu VHTepHer.
[Tpotokomnsl creka TCP/IP. Cuctema nomennsix uméH. Pasznenenne IP-cetu na

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daiinoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMNBI pa3MelieHus U
1.3 uMeHoBaHus (ailioB B AoiaroBpeMeHHoi mnamstu. LllaGnonbl ans onucaHus
rpymi ¢aiinos
CkopocTp mepenayd JaHHBIX. 3aBHUCHUMOCTb BpPEMEHM Iepefadyd  OT

1.4
MH(OPMALIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHalla CBS3H

HIudposanue nanubix. CUMMETpUYHbIE U HecUMMeTpuuHble M dpsl. [Hudps
1.5 npocroit 3amensl. [ludp Llesaps. [ludp Buxenepa. Anroputm mudppoBanus
RSA

Kozpl, no3Bonsromue oOHapyKUBaTh U UCIPABIATh OLUIMOKH, BO3HHMKAIOIIHME
1.6 pu nepenade qaHHeIX. Paccrosaue Xammunra. KoaupoBaHue ¢ TOBTOPEHUEM

6uros. Koasl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBouuHoe  KogupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEPHBIE  KOJBI.
)1 JlexonnpoBaHue COOOLIEHH, 3aTUCAaHHBIX C TOMOIIbIO0 HEPABHOMEPHBIX KOJIOB.
VYcnosue @ano. [locTpoeHre 0THO3HAYHO AEKOAMPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

Teopernueckne mnoaxoAbpl K OLEHKe KosinyecTBa HHGpopMmauuu. EnuHUIb!
29 U3MepeHus KoiudectBa HHpopMmanuu. AuaBUTHBIH TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpMaLUU. 3aKOH aJJUTHUBHOCTH uHpopmammu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna lllennona

Cuctembl cumcienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCENT B
HO3UIIMOHHON cucTeMe cuuciicHHsa. CBOWMCTBAa ITO3UIIMOHHOM 3aIllMCH YHCIIA:
2.3 KOJIMYECTBO U (P B 3aITUCH, TPU3HAK JCTUMOCTH YK CIIa HA OCHOBAaHUE CUCTEMBI

CUUCIICHUS. AJIFOpI/ITM nepeBoga MOejoro 4yucia u3 P-vgHoit cucteMsul

CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM TepeBojia KoHeuyHoU P-uuHoil npobu B
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2.5

JECSITUUHYI0. ANTOPUTM IE€pEBOJA LENOr0 4Hcia U3 JECITUYHOM CHCTEMBI
cuncienus B P-uunyto. IlepeBos xkoHEUHOH necsiTuyHON aApoOH B P-nunyro.
JIBonuHasi, BOCbMEpUYHAs U LIECTHAAATEPUUHAs CUCTEMbl CUUCIIEHUS, CBS3b
MeXay HHUMH. ApudmeruyecKkue oOrepanud B TMO3UIMOHHBIX CHCTEMax
CUUCIICHUS

TponuyHass ypaBHOBEIIEHHAass CUCTEMa CUYUCIEHUA. JIBOMYHO-JecATUYHAs
CUCTEMA CUHMCIICHUS

KomupoBanue tekcroB. Kommpoka ASCII. OpHOOaliTHBIE KOIUPOBKH.
Crangaptr UNICODE. Komuposka UTF-8. Omnpenencaue nH)OpPMAIHOHHOTO

00BbEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JaHHBIX MpPU 33JaHHBIX Pa3pelIeHUH U TIIyOMHE KOIUPOBAHUS
ugeta. LiBeroBeie Monenu. KogupoBanue 3Byka. OneHka MH(OPMaMOHHOIO
00BEMa 3BYKOBBIX J[JAaHHBIX IpPHW 3aAaHHBIX 4YaCTOTC JHUCKPCTU3AIMU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTe BbIcKa3biBaHUS. BricKa3biBaTenabHBIE (OPMBI
(npenukatsl). KBaHTOpBI CyI1eCTBOBaHMSI U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuubl MCTUHHOCTH. Jlornyeckue BbIpaXKEHHUS.
Jlornueckne ToxnecrBa. Jlornmueckue ~onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTMKU. OKBUBAJIEHTHbIE NPEOOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlornueckue (yHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOJKHBIX JIOTUYECKUX
(GYHKIUI OT KOJIMYECTBA apIyMEHTOB.

Kanonnueckue opMbl TOTHYECKUX BBIPaKEHHUH

2.8

COBepHIeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC CbOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_IC HCTUHHOCTHU

2.9

Jlornueckne nayeMEeHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmartop.
MHuoropa3psaaslii cymmarop. [locTpoeHne cxem Ha JIOTHYECKUX 3JIEMEHTAX IO
3aJJaHHOMY JIOTHYECKOMY BBIPQKEHHIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

Mogenu u moxaenupoBanue. Llenmn monenupoBaHus. AJIEKBATHOCTh MOJIETH
MOJICIIUPYEMOMY 00BEKTY WUiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBienne pe3ylnbTaTOB MOJACTUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIPUATHS 4YeNoBeKOM. ['paduueckoe mpeacraBieHHE AaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).

2.11

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

JMarna3oHa 4ucell IpH OTpaHMYEeHUH KoiuuyecTBa paspsanoB. [lepemosnHeHue




2.12

2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONOJTHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[To6uToBBIC JIOTMYEcKUEe omepanuu. Jlornueckwii, apudMeTHUecKuili u
uukiauyeckuii capuru. lludpoBanue ¢ momoupl0 MOOUTOBOI omepaiuu

«uckirovaroee MJINy

IIpencraBieHue BELIECTBEHHBIX YHMCEI B TaMATH KOMIIBIOTEpA. 3HA4YaIlast 4acThb
U TOpsoK yMcia. Jlmama3oH 3HauYeHWH BeleCTBEHHBIX uwmcen. [Ipobiembl
XPAaHECHMS BEILECTBECHHBIX 4YMCEJ, CBSA3aHHBIE C OrPAHMYECHHEM KOJIWYECTBA
pa3psaoB. BelnonHeHne onepanyii ¢ BEIECTBCHHBIMU YMCIIAMH, HAKOILICHHUE

oIInOoK IIpHU BBIYUCIICHUAX

I'padbl. OcHoBHble nmoHATUA. Bunel rpados. Onucanue rpadoB ¢ IOMOLIbIO
MaTpull CMEKHOCTH, BECOBBIX MATpHUIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4, CBSA3aHHBIX C aHaiM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IyTH MEXJAy BepUIMHaMu rpada, OIpelesieHHe KOJIUYecTBa
pPa3IMYHBIX IIyT€d MEXIy BEpIIMHAMH OPUEHTHUPOBAHHOIO AaLUKINYECKOTO
rpaga)

HepeBbs. bunapHoe nepeBo. JlepeBbst moucka. CrocoObl o6xona jaepeBa.
[IpencraBienue apupmMeTndecKX BhIpaKEHUI B BUe JiepeBa. Mcnonb3oBanue

rpadoB U IepEeBbEB NP OMHUCAHUN 0OBEKTOB U NMPOLIECCOB OKPYKAIOIIEr0 MUPA

2.15

2.16

JIMCKpeTHbIE UTPHI ABYX UTPOKOB ¢ MoaHON nHpopmanue. [loctpoenue nepesa
nepebopa BapUaHTOB, OIMCAaHME CTPATErMUd WUIPHl B TaOJUYHOM (opme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINITHBIC TO3UITUN. BLII/Il"pLIIJ_IHHC CTpaTeruu

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIeKTa. VaeHTUUKanmuss ©  MOHMCK
n300pakeHui, pacro3HaBanue Jul. Mcrnoab30BaHNe METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOywaromux  cucreMax. lcmonb3oBaHHMe — METOMOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoToTexHuke. uTepHer Bemieil. Heliponnsie

CCTHU

3.1

3.2

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

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

MOJEJb BEIUMCICHUM

OreHka CIOXHOCTH BBIUMCIEHUH. Bpems paboTbl u 00BEM HCHONB3YyeMOi
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OneHka
aCUMIITOTUYECKON CJIOKHOCTH AITOPUTMOB. AJTOPUTMBI TOJMHOMHUAIBHOU
cioxkHoctu. IlepebGopHbie anroputMmsel. [Ipumepsl pa3aMuUHBIX AITOPUTMOB

peLIeHus OHOM 3a1a4, KOTOPBIE UMEIOT PA3JIUYHYIO CIIOKHOCTD
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OmnpeneneHre BO3MOXKHBIX PpE3YJIbTaTOB pPalOThl MPOCTEUIIUX AJITOPUTMOB
YIPaBICHUS UCIIOJHUTENSAMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpeneneHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYyeMbIid pe3yabTaT

3.4

3.5

3.6

AAropuTMbl 00pabOTKM HATYpaJbHBIX YHCEJ, 3alMCAHHBIX B IMO3UIIMOHHBIX
cUCTeMaX CUMCIIEHUsA: pa3OueHHe 3aluCH YHuclla Ha OTIeNbHble LUQPBI,
HaxXOoXJICHUE CYMMBbl U INpOU3BENEHHUs LU(p, HAXOXKICHHE MaKCHUMaJIbHON
(MHHHMAITEHOW ) U PHIL.

[IpencraBinenue uuciaa B BUAE HabOopa IMPOCTBIX COMHOMKUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJCHMsSI B cCTeleHb. lIOMCK MPOCTBIX YHCET B 3aJaHHOM

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

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl 1aHHBIX:
LIEJIOUMCIICHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTMUECKHe. BeTBieHus.
Cnoxusie ycnoBus. L{ukisl ¢ ycnoBuem. L{UKIIBI 110 IEpEeMEHHOM.

OO6paboTka qaHHBIX, XpaHauxcs B (aiinax. TekcToBble U TBOMYHBIE (ailiibl.
daiinoBsie nepemMeHHble ((aitnoBeie ykazarenu). Urenue u3 (aiina. 3anuch B
(aiin.

Pazouenue 3amaun Ha moazanayu. [loamporpammel (poreaypsl U QYHKIHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMOIMOTEKHU SI3bIKA mporpaMMHupOBaHUuA

3.7

3.8

39

Pekypcus. PexypcuBnble npouenypsl U ¢GyHkiuu. Vcnonap3oBaHue creka mis

opraHu3anu pe€KypCHBHBIX BBI3OBOB

Yucnennsle MeTobl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 Mojadopa napaMeTpa. UHcIeHHble METO/bI
pelieHns ypaBHEHHMiIl: MeToJ mnepebopa, METOJ MOJIOBUHHOTO JENeHUs.
[TpubnmxEHHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanei ¢puryp c
IIOMOUIBIO YHUCIEHHBIX METOJOB (METOJ NMPSAMOYIOJIbHUKOB, METOJ TpaIenuil).
ITouck Mmakcumyma (MUHUMYMa) (GYHKIMHM OJHOM TEPEMEHHOW METOJ0M

ITOJIOBUHHOT'O ACTICHUA

O0paboTka  CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QyHKUIUMH  sA3BIKA
MPOrpaMMHUPOBAHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOoBa MO MNpPOOEIbHBIM CHMBOJIAM, IMOHMCK
MTOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aMEHA HAJECHHOW MOJICTPOKHU HA IPYTyIO
cTpoky. ['eHepauus Bcex €JIOB B HEKOTOPOM an(aBHUTE, yIOBIETBOPSIOIIMX
3aJaHHbIM orpanundeHusM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M IOCIENOBATEILHOCTH 4YHCEN. Brruncienue 0000MmEHHBIX

XAapPaKTCPUCTHUK DJJICMCHTOB MacCCHUBa WU YHCI0BOM oCJaCA0BAaTCIbHOCTHU




3.11

(cymMMBI, TIpOW3BEIEHHS, CPEOHEro apu(hMeTH4ecKoro, MUHHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCJIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYEHHUS B MAacCHBE.
Adroput™bl pabOThl C 3JIEMEHTAaMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTupoBka oJHOMEpHOro maccua. I[IpocTbie METOABI COPTUPOBKU
(Meron my3blpbka, METOJ BbIOOpa, COpPTHpPOBKA BcTaBKaMu). CoOpTHpPOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (asroputM QuickSort). JIBomdHBIN

IIOMCK B OTCOPTHPOBAHHOM MACCHBE

JIBymMepHBIE MacCUBBl (MaTpHIlbl). AJNTOPUTMBI OOpPaOOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MACCHBAa IO 3aJlaHHBIM
IpaBUjIaM, OUCK AJIEMEHTA B JBYMEPHOM MAaCCHBE, BBIYHCICHHE MaKCHMyMa
(MMHMMYMa) U 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).  XAII-TaOJIUIIBIL.

HOCTpOCHI/Ie aHQ)aBI/ITHO-‘IaCTOTHOFO CJIOBapA AJIA 3aJlaHHOI'0 TCKCTa

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOrO BBIpaKeHUS. Bpruucnenue
apu(pMeTUYECKOro BhIPaXKEHUS, 3alIMCAHHOTO B MOCTPUKCHOM (popme.

Ouepenu. Mcnonp3oBaHue ouepeu s BpEMEHHOIO XpaHEHUs! TaHHbIX

Anroputmbel Ha rpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT'O rpa(ba. KonmuectBo Pa3INIHBIX
nyTell Mexay BepIIMHAMH OpPUEHTHPOBAHHOIO AalMKINYECKOro rpada.

Anroput™m JleHKCTpEI

HepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounaphsbie) nepeBbsi. IlocTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOrO
BbIpakeHUs. PekypcuBHBIe alropuT™Mbl 00xoaa nepesa. Mcnosib3oBaHue cTeka

1 odepeu it 00Xo/a 1epena

3.16

3.17

JlnHamMuueckoe mporpaMMHpOBaHUE KaK METO/]] PELICHHs 3a/1a4 C COXpaHEHHEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayM, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOrPaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCUBHBIX (DYHKIIHIHA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3aJla4i OIITUMHU3allUN

[Tonatue 06 O0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpOBaHUU. OOBEKTH U
kyacchl. CBOMCTBA U METO/IbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIIN3.
Pa3zpaOoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

WNukancynsnus, HaclieIoBaHue, ToIuMophuzm

WudopmannoHHbIe TEXHOIOTHH

4.1

Ananus JaHHBIX. OCHOBHBIE 3ala4v aHaJIn3a JaHHBIX: IPOTHO3UPOBAHUC,

knaccuukanus, KilacTepuszanus, aHajau3 OTKiIOHeHuH. IlocienoBaTenbHOCTh




4.2

4.3

peleH s 3a/1a4 aHaJTN3a JTaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIICHKA
KayecTBa JaHHBIX, BBHIOOp M (WIM) TOCTPOCHHE MOJAETH, NpeoOpa3oBaHue
JaHHBIX, BU3yaJIU3alusl JaHHBIX, HHTEpIIpETanys pe3yapTaToB. IIporpammHueie
cpeacrtBa u VHTepHEeT-cepBUCHl Ui 0OpaOOTKM M IPEJICTABICHUS JaHHBIX.
Bonpimme nannpie. MammHHOE 00yueHue

AHanmu3 JaHHBIX C IOMOIIBIO IEKTPOHHBIX Tabiaul. BbluncieHune cyMMmsl,
cpemHero  apu(MeTHYecKoro, HamOOIbIIero (HAMMEHBIIEro) 3HAYCHUS
nuanazoHa. Beruncnenue ko3¢ ¢uIMeHTa KOppessuud JBYX PsIOB JaHHBIX.
[TocTpoeHne cToNOUATHIX, TMHEHYATHIX M KPYrOBBIX nuarpamm. [loctpoenue
rpapukoB  ¢yHkuuid. IlombGop  nuHMM ~ TpeHIa,  pelieHue  3ajay
MpOrHo3upoBaHus. PemieHne 3ajay ONTUMU3ALUU C [TOMOIIBIO AJIEKTPOHHBIX

TalJIuI

I[I/ICerTI/ISaHI/Iﬂ npu MarcMaTU4CCKOM  MOACIIMPOBAHUHU  HCIPCPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IC JABHMOXKXCHUA. MO,I[CJ'II/IpOBaHI/Ie OHMOJOTHYECKUX
CUCTEM. MaremMaTudecKue MOACIM B  OKOHOMUKC. BrrancaurenbHEIC
OKCIICPUMCHTBI C MOACIISIMMU. O6pa60TKa PE3YyJIbTATOB SKCIICPUMCHTA. MCTOI[
HaMMCHBIINX KBaApaToOB. OHGHKa YHUCIOBBIX IMapaMCTPOB MOACIUPYCMBIX
O0OBEKTOB H IMponeccoB. BoccTaHoBieHrue 3aBHCHMOCTEH IO pe3yibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepostHocTtHele  Mozmenmu.  Mertoael  Monte-Kapiio.  MmuranuonHoe

MOZJCIINPOBAHHUC. CucTeMBl MacCOBOTO O6CJ'Iy>I(I/IBaHI/I}I

Tabnuunbie (pensiuoHHble) 0a3bl MaHHBIX. Tabnmuia — mpencTaBiIeHHE
cBeleHni 00 oqHOTHIIHEIX 00bekTax. Iloite, 3amuch. Kiarou Tabaumel. Padora ¢
rOoTOBOM 0a30if JaHHBIX. 3amoiHeHHue 0a3bl JaHHBIX. [lOMCK, cCOPTHpOBKA H
(bUIBTpAIUs JTAHHBIX. 3alTPOChl HAa BEIOOPKY JIAHHBIX. 3aIPOCHI ¢ TTapaMeTPaMH.
Brruncnsiembie mosis B 3ampocax.

MHuoroTtabiauunable 0a3bl TaHHBIX. THIIBI CBS3eW MEXTy Tabnuiamu. BuenrHui
kimtou. [lenocTtHOCTh 6a3bl aHHBIX. 3ampoCchl K MHOTOTAONWYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpoueccop. CpencrtBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTH.  CHOCKH,
ornapienue. IIpaBuna  IUTUPOBAaHMS  MCTOYHUKOB U O(GOpPMIICHUS

OoubmorpaduIecKux CChUIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Madopmaruka (B 2 gactax); 10 kmacc. yrmybnennoe ooydenne [Tonskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTBIO
«BMIHOM. Jlaboparopus 3HaHMI»; AKIIMOHEpHOE 00111ecTBO «M31aTenbcTBO
«IIpocsemienne»

» Uadopmaruka (B 2 gacTsax); 11 kmacc. yrmyonennoe o0ydenune [Tonskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO
«BHOM. JlabopaTopus 3HaHUi»; AKITMOHEpHOE 00111ecTBO «M31aTeNnbCcTBO
«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 204386788034329348492695391725163536704499088670
Bnageney MuxTynosa Okcaxa BanepbesHa
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