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Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKHU 0€30MIaCHOCTH ¥ TUTHEHBI PU pabOTEe C KOMIBIOTEpAMU U
JPYTUMU KOMITOHEHTaMU IIU(POBOTO OKPYKEHHUSI.

[TpuHIIUTIBEI PaOOTHI KOMIIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (oH
Helimana. ABTOMaTH4€CKOE BBIOJIHEHUE MPOrpamMMsbl IpoueccopoM. OnepaTuBHasi,
NOCTOSIHHAsI M JIOJITOBpeMeHHass namMATb. OOMEH JaHHBIMH C IIOMOILNBIO IIIHH.
KoHTpomiepbl BHEMIHUX YCTPOUCTB. [IpsMON JOCTYN K aMSITH.

OCHOBHBIE TEHACHIUNA PA3BUTHS KOMIIBIOTEPHBIX TeXHOJIOTHH. [lapannensHbie
BbIUHCIICHUA. MHOTONpOIecCOpHBIE cucTeMBI. CynepkoMIbIOTEPHI. Pacnipenenénubie
BBIYUCIIUTEIbHBIE CUCTEMBI U 00paboTKa OOJBIINX AaHHBIX. MoOWIbHBIE IU(PPOBBIC
YCTPOMCTBA HU HX pPOJb B KOMMYHHKAlUSAX. BCTpOEHHBIE KOMIIBIOTEPHI.
MukpokonTposuiepsl. PoGoTH3npoBaHHbIe TPOU3BOACTBA.

[TporpamMMHOe oOecrieueHHe KOMIIBIOTEPOB M KOMIIBIOTEPHBIX cucTeM. Bupbl
IpOrpaMMHOro obecnedeHus: M HX HazHayeHue. OCOOEHHOCTH MPOrpaMMHOIO
oOecrieyeHuss MOOWJIBHBIX  ycTpocTB. I[lapamiensHoe  mporpamMMHpOBaHUE.
CucremHoe mnporpammHoe obOecneueHue. OnepanvoHHbIE CHUCTEMBL. Y TUIIUTHI.
HpaiiBepsl ycTpoicTB. MHCTAIALMS ¥ IEUHCTAIUISIUS IPOrPAMMHOTO 00ECTICUeHUSI.

daitnoBbie cucteMbl. [IpuHIUIBI pa3MenieHUuss U HMEHOBaHUS (aillioB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (aisos.

[IporpammHuoe obecnieueHue. JlulieH3npoBaHue MPOrpaMMHOIO OOECTICUCHUS U
udpoBbIx pecypcoB. [IponpuerapHoe u cBOOOIHOE MpPOrpaMMHOE OOECIEUeHHE.
KommMmepueckoe 1 HEKOMMEpPUYECKOE MCMOIb30BaHUE MPOrPAMMHOI0 OOecTeueHus U
nu(ppoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickoit ®enepanuu 3a HENPABOMEPHOE HCIIOJIB30BAaHUE ITPOTPAMMHOIO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[IpyHLMOBI TOCTPOEHUSI W aNIapaTHbIE KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
CereBbie npoTokosbl. Cets UHTEpHET. Anpecanus B cetn MHTepHeT. [IpoTOKOIBI
crexka TCP/IP. Cucrema noMEHHBIX UMEH.

Paznenenue IP-cetm Ha moxacetu ¢ momouipio Macok mnoacerei. CereBoe
agmMuHuctpupoBanue. [lomydeHue AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y370M ceTH. OnpeaeneHre MapiipyTa IBUKEHUS TAKETOB.

Bunpet  nmestenbHocTM B ceth  MHTEpHeT. CepBucsl  MHTEpHEeTA.
['eoundopmanmonnsie cucteMbl. ['€olOKallMOHHBIE CEPBUCHI PEATBHOTO BpPEMEHU
(HampuMmep, JIoKauusT MOOWIBHBIX TeledOHOB, OIpeeicHUue 3arpyKEeHHOCTU
aBTOMArucCTpajeil), MHTEPHET-TOPTOBIIS, OpOHUPOBAHUE OUIIETOB ¥ TOCTUHUII.

['ocynapcTBeHHbIE RIIEKTPOHHBIE CEpPBHUCHI M yciayrd. ColuanbHbIE CETH —
OpraHu3alys KOJJIEKTUBHOTO B3aUMOJEHCTBUA U 0OMeHa TaHHbIMU. CeTeBOM ATUKET:



npaBuia MoOBeACHUS B KuOeprnpocTpaHcTBe. [Ipobiema MOATMHHOCTH MOJYYEHHOU
uHpopmaruu. OTKpBITEIE 00pa30BaTEILHBIE PECYPCHI.

TexHOreHHble W HSKOHOMHYECKHE YIpO3bl, CBA3AHHBIE C HCIIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH. OO0mme mnpoOiaemMbl 3alIUThl
uHdopmauu 1 “HPopMalluoHHOM 6e3onacHocTH. CpecTBa 3aUThl HHGOPMAIUHU B
KOMITBIOTEPAX, KOMITBIOTEPHBIX CETSX W aBTOMATH3MPOBAHHBIX HH(POPMAIMOHHBIX
cucremax. [IpaBoBoe obecneueHre nHHOPMAIIMOHHONW OE30MaCHOCTH.

[IpenoTBpanieHue HECaHKIIMOHUPOBAHHOT O J0CTyma K JTUYHOU
KoH(UIeHIMaNbHON HHGOPMAIIMK, XPAHSIIEWCS Ha MEPCOHATILHOM KOMIIBIOTEPE,
MOOMIIBHBIX yCTpoicTBax. BpemoHocHoe mporpaMMHOe OOecnedYeHHe U CIOoCOObI
OOppOBI ¢ HHUM. AHTHBUpPYCHblE mporpamMmbl. OpraHuzanus JUYHOIO aApXHUBa
uHpopMmaruu. PezepBHoe konupoBanue. [laponpHas 3ammra apxusa.

[udposanue nanupix. CummeTpuuHbie U HecuMMeTpuuHble mUdpsl. [udps
npocroit 3amenbl. [udp Lezaps. [Hudp Buwxenepa. Anropurm mudpoBanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKHI

Nudopmarusi, nanueie U 3HaHusA. MHpOpMaMOHHbBIE MPOIECCH B MPHUPOJE,
TEXHUKE U 00ILIECTBE.

HempepbiBHBIE ¥ JUCKpPETHBIE BEIWYMHBI W cuUrHaibel. HeoOxomumocTthb
JUCKpeTU3aluy uHGOpMAIMK, TpEeIHAa3HAYCHHOW [l XpaHeHHs, Nepeladyd u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JlBonuHoe  koaupoBaHWe. PaBHOMEpHbIE W  HEPABHOMEpPHBIC  KOJBI.
JlekogupoBaHue COOOILIECHMI, 3alMCaHHBIX C IOMOIIbI0 HEPAaBHOMEPHBIX KOJOB.
VYcenosue ®@ano. [loctpoeHne 0qHO3HAYHO AEKOIUPYEMBIX KOJIOB C IOMOLIBIO AEPEBA.
Enunauier u3mepenust konuuectBa mHopmarnuu. AyQaBUTHBIN MOIXO0J K OIEHKE
KOJIMYECTBA UH(POPMALIMH.

Cucrembl cuuncnenusi. Pa3BépHyTas 3amuch MLENbIX W JPOOHBIX YHCEN B
MO3UIIMOHHON cucTemMe cuncieHus. (CBOWCTBA TMO3WLIHMOHHOW 3alUCH  YHCIIA:
KOJIMYECTBO IU(p B 3alUCH, MPU3HAK JEIMMOCTH YHCJIa HA OCHOBAaHHUE CHCTEMBI
CUMCIICHUS. AJITOPUTM TIEPEBOJIA IIEJIOTO YKciia U3 P-UYHOW CHCTEMBbI CUMCIICHHS B
JNECATUYHYI0. AJTOPUTM TiepeBOJia KOHEYHOW P-uuHOM JpodM B JAECATUYHYIO.
AJNTOPUTM NEepeBOJa LEIOT0 YUcia U3 JECATUYHOM CUCTEMBI CUMCIICHHS B P-HuHYy1O.
[lepeBon koHeuHOU necaTuuHOM npoOu B P-uunyro. J[BouuHas, BOCBMEpUYHAS U
MIECTHAAIIATEPUYHAST CUCTEMbl CUMCIICHUS, CBS3b MEXIYy HUMU. ApupMeETHYECKUe
omepaliu B TO3UIMOHHBIX CHUCTEMax CUuClIeHUs. TpoudHass ypaBHOBEIIECHHAsS
cUCTEMa CUMCIIeHUs. JIBOMYHO-AECATUYHAS CUCTEMA CUUCIICHUS.

Konmuposanne texctoB. KomupoBka ASCIl. OpnobailiTHbIE KOAUPOBKHU.
Crangapt UNICODE. Konuposka UTF-8. Onpenenenne napopManiioHHOTO 00bEMa
TEKCTOBBIX COOOIICHUH.

Koauposanue nzo0paxenuii. OrieHka naGopmManmoHHOro o0bEmMa rpaduyecKux
JAHHBIX TIPU 3aJaHHBIX pa3pelieHuu U TIayOuHe KoIupoBaHMs I1iBeTa. l[BeTOBBIC
moxaenu. BektopHoe komupoBanue. dDopmartsl rpaduueckux ¢annoB. TpéxmepHas
rpaduka. @pakranbHas rpadpuka.



KoaupoBanue 3Byka. Ouenka MHQOpMAMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX
IIPY 3aJaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

Anre6pa noruku. Ilonstue BbicKa3biBaHUSA. BbICKa3bIBaTENbHBIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornyeckue onepanuu. Tabmuubl UCTUHHOCTH. JlOrMueckue BBIPAKEHMUS.
Jlormueckue ToXxecTBa. JJoka3aTeabCTBO JOTHYECKUX TOKIECTB C MOMOIIBIO TaOJIHIL
WCTHUHHOCTH. JIornueckne ornepannuy 1 Orepanuy HaJl MHOKECTBAMH.

3akoHbI anredOpbl JIOTHMKU. OKBUBAJCHTHBIC MPEOOpa3OBaHUs JIOTUYECKUX
BbIpakeHUM. Jlornueckue ypaBHEHHSI U CUCTEMBI YPABHEHHUI.

Jlornyeckue GyHKIMH. 3aBUCUMOCTH KOJMYECTBA BO3MOXKHBIX JIOTMUECKHX
GyHKIHMI OT KonmdecTBa apryMeHToB. [1oyiHbIe cuCTEMBbI TOTHYECKUX (QYHKITHIA.

Kanonnueckue dbopMbI JIOTUYECKUX BBIPAKECHHI. CoBepuieHHbIE
TU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOPMalibHbIEe (OPMBI, aITOPUTMBI HUX
HOCTPOEHHUS MO Ta0JIMIIE UCTUHHOCTH.

Jlornyeckne >naeMeHTBI B cocTaBe KommbtoTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. llocTpoeHne cxeM Ha JIOTMYECKMX 3JJIEMEHTax IIO
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3alUCh JIOTMYECKOTO BBIPAXKECHHS 110
JIOTUYECKOM CXEME.

[IpencraBneHne LENbIX YHCEN B MAMATH KOMIbHOTEpAa. OrpaHM4eHHOCTH
JVara3oHa 4YHCEel TIPA OIPAHMYEHUM KOJIuM4ecTBa paspsaoB. llepenosinenue
pa3psiiHON ceTku. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWUT. J|BOMYHBIN
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[lobutoBbie mnoruyeckue omnepanuu. Jlormyeckuii, apudmerndeckuii u
nukinyeckuit  capuru.  llludpoBanme ¢ momompio TOOWTOBOM — omepanuu
«uckmoyvaromee NJIN».

[IpencraBiieHe BEMIECTBEHHBIX YUCEN B MAMATH KOMITbIOTEpA. 3HAYaIas 4acTh
U MOPSA0K yucia. Jlnana3oH 3HAYEHHM BEIeCTBEHHBIX yucen. [Ipobiembl XxpaneHus
BEILECTBEHHBIX YMCEJ, CBS3aHHBIE C OIPAaHWYEHUEM KOJMYECTBA Pa3psaoB.
Breimonnenue omepanuii ¢ BEIIECTBEHHBIMHM YHCJIAaMHU, HAKOIUIEHHE OLIMOOK Npu
BBIYHCIICHUSIX.

AJITOPUTMBI H IPOrPaAaMMHPOBaHUeE

OmnpeneneHre BO3MOXHBIX pPE3YyJIbTaTOB pPabOThl MPOCTEHIINX aJrOPUTMOB
YIOPABJICHHUS] WCHOJHUTEISIMUA M BBIUHACIUTENBHBIX alIropuTMoB. OrmpenesneHne
MCXOJIHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEeMbIi pe3ybTarT.

Oranel pemeHus 3aJad Ha KoMmIbloTepe. HMHCTpyMEHTAIbHBIE CPEACTBA:
TPaHCISTOP, OTJIATUUK, TPpOounupoBIIuK. KoMnuitius u nHTeprnpeTanus IporpaMmm.
BupTtyanbHble MallIUHBI.

WuTerpupoBanHas cpena  pa3paboTku. MeToasl  OTHAAKM  MPOTpamM.
Hcnonb3oBanue TpaccUpOBOYHbIX Tabnui. Otnagounbiii BbiBoA. IlomaroBoe
BBINOJIHEHUE ITporpaMMbl. Touku octaHoBa. [IpocMOTp 3HaYEHNUIN IEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tumnbl gaHHBIX:
LIE€JIOYMCIIEHHBIE, BEIIECTBEHHbIE, CAUMBOJIbHBIC, JIornueckue. BerBinenus. ClioxHbIe



ycioBus. uknel ¢ ycnoBueM. llukibel mo nepemeHHoOW. B3amMo3ameHsAEMOCTbH
pa3nuYHbBIX BUAOB IUKIOB. HMHBapuant 1ukna. CocTaBlieHHE IMKIA C
WCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA [IUKJIA.

JlokymenTupoBanue nporpamm. Mcrmonb3zoBaHue kommeHTapueB. Iloaroroska
ONMCAHMS MPOrPaMMbl U HHCTPYKIIMH JUIS TIOJIB30BATEIIS.

Aaroput™bl 00pabOTKHM HATypalbHBIX YHUCEN, 3aMHCAHHBIX B IMO3ULMOHHBIX
CUCTEMaX CUHMCIICHHS: pa30MEHNE 3allMCU YHCIIa Ha OTAEIbHbIE HU(PbI, HAXOXKIECHUE
CYMMBI 1 MIPOU3BEACHUA (P, HAXOKICHUE MAKCUMaIbHOU (MUHUMAIBLHOW) UG PHL.

HaxoxaeHue Bcex NPOCTBIX 4YMCENl B 3aJaHHOM auana3oHe. [IpencraBieHue
yucia B BUJE HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOpUTM OBICTPOrO BO3BEJICHUS B
CTEIEHb.

O0paboTka NaHHBIX, XpaHsAmxcsa B (aiinax. TekcToBble W ABOUYHBIC (DAMITBI.
daitnoBrie nepemMeHHbIe ((haiinoBbie ykazaTenu). Utenue u3 aitna. 3anuce B daiii.

Pa3Ouenue 3amaun Ha noxaszazauyu. [loamporpammsl (mpouenypbl U QyHKIUN).
Pexypcus. PekypcuBHble 00BEKTHl ((ppakTanbl). PexkypcuBHbIE mpouenypbl U
¢bynkuuu. Mcrionb3oBaHue cTeka sl OpraHu3alli PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHne CTaHJApTHOW OWMONMOTEKH  SI3bIKa  MPOTPAaMMHUPOBAHUSL.
[Tonkmtouenue OMOINOTEK MOAIPOrpaMM CTOPOHHUX MpoU3BoaUTENEeH. MOy IbHBIN
IIPUHIUI [IOCTPOCHUS IPOTPaMM.

Yucnennble MeToAbl. TouHOE M PUOIMKEHHOE pelIeHus 3a1aun. YucaeHHbIe
METO/bl PEIICHHs] YpPaBHEHMI: METOJ Iepedopa, METOJ IOJIOBUHHOIO JEJICHUS.
[Tpubnnk€HHOE BBIUMCICHUE JUJIMH KpPUBBIX. Bbluucienwe miomanet ¢uryp c
MOMOIUIbIO YUCIICHHBIX METOJI0B (METO MPSMOYTOJIbHUKOB, MeTO1 Tpaneuui). [Touck
MakcuMyma (MUHMMyMa) (GYHKUOUMU OJHOM NEPEeMEHHON METOJOM HOJOBHHHOIO
JETICHUS.

OOpaboTka  CHMBOJIBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIMU  A3bIKa
IPOrpaMMUPOBAHUS i1 00paOOTKA CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00OpabOTKH
CUMBOJIBHBIX CTPOK: MOJACUYET KOJMYECTBA MOSBICHUI CUMBOJIa B CTPOKE, pa30ueHne
CTPOKM Ha CJIOBa MO MNPOOETbHBIM CHUMBOJIAM, MOMCK IMOACTPOKH BHYTPH JAHHOMN
CTPOKH, 3aMEHA HAaWJIECHHOMW MOJCTPOKM Ha APYTYH CTPOKY. I'eHepanus Bcex CIOB B
HEKOTOPOM andasure, YI0BJIETBOPSIOLLIUX 3aJJaHHBIM OTpaHUYCHHUSIM.
[IpeoOpa3zoBaHue YnCiia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl W TOCNEAOBAaTENbHOCTH unced. Boruncinenue 0000IMIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MacCHUBa WJIM YHUCIOBOM MOCIENOBATENIBHOCTU (CYMMBI,
MPOU3BEJCHUS, CPEIHEr0 apu(PMETHYECKOro, MUHUMAJIBHOTO M MaKCHUMAaJIbHOIO
AJIIEMEHTOB, KOJMYECTBA AJIEMEHTOB, YJIOBJIETBOPSIOUIUX 3aJJaHHOMY YCIIOBHUIO).
JInHeNHbIN ITONCK 3aTaHHOTO 3HAYEHHS B MACCHUBE.

CoptupoBka omHOMEpHOro Maccuba. lIpocTele MeTOnBI COPTHPOBKH (METO[
y3bIpbKa, METOJ] BEIOOpa, COpTUPOBKA BcTaBkaMu). COpTUPOBKA CAUsIHUEM. bricTpas
coptupoBka MaccuBa (anmroputm QuickSort). JI[BonuHbIN MOUCK B OTCOPTUPOBAHHOM
MacCHUBE.



JIByMepHbIe MaccuBbl (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKH JABYMEPHBIX
MacCCHBOB: 3all0JIHEHHE JBYMEPHOIO YHCIOBOTO MAacCHBa IO 3aJlaHHBIM IIpaBUiaM,
MOUCK AJIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIYMCICHHE MakcuMyMmMa (MUHUMYyMa) U
CYMMBl DJIEMEHTOB JIBYMEpPHOTO MAacCHBa, IE€pECTaHOBKAa CTPOK M CTOJOIIOB
JIBYMEPHOT'O MacCHUBa.

HNupopManuoOHHBIE TEXHOJIOTHH

TexkcroBeiii mporeccop. PemaktupoBanme u QopmarupoBanue. I[IpoBepka
opborpadum m rpammaruku. CpeacTBa MOWCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. McnonszoBanue crusieid. CTpyKTypUpPOBAaHHBIE TEKCTOBBIE IOKYMEHTHI.
CHocku, ornasienue. KomiekTuBHas paboTta ¢ JokymeHTamMu. WHCTpyMeHTHI
pELIEH3UPOBaHUS B TEKCTOBBIX Iporeccopax. OOnaunbie cepBuUChl. JlenoBas
nepenucka. Pedepar. IlpaBwia 1MTUpPOBaHWS WMCTOYHUKOB W OQOPMIICHUS
oubnuorpaduyueckux ccpuiok. OdopmiieHHe chnucka JUTEepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW  BEPCTKOM TEKCTa. TeXHHWYeCKHue CpeicTBa BBOJA TEKCTa.
Crenuann3nupoBaHHbIE CPEJICTBA PEAAKTUPOBAHNS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3aJa4d aHAIW3a JAaHHBIX: MNPOTHO3UPOBAHHE,
Kjaccu(ukanus, KiacTepu3alus, aHaau3 OTKJIOHeHui. IlocienoBaTenbHOCTH
pelieHust 3ajay aHaiu3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMUCTKA M OIEHKA
KauecTBa JaHHBIX, BBIOOP W/WIM TOCTPOCHUE MOJENH, MpeoOpa3oBaHUE JIAHHBIX,
BU3yaJIM3allisl JIaHHBIX, WHTEpIpEeTalus pe3yabTaroB. lIporpaMmubie cpeacTBa u
WHTEPHET-CEPBUCHI JUIsi 0OpaOOTKM U MPE/CTAaBICHUS JaHHBIX. Bosblive naHHBIE.
MammHHoe o0yuyenue. IHTeeKTyanbHblil aHaJIU3 TaHHbIX.

AHanu3 JaHHBIX C TIOMOIIBIO DJEKTPOHHBIX TAaONUIl. BhluncieHue CymMMbl,
CpeaHero apuMeTHYeCKOro, HanOOoIbIIero (HauMEHBIIEr0) 3HAYCHHUS JaUalia3oHa.
Breruncnenne kod(guiiieHTa KOPpENsSiuu  ABYX PSAAOB JOaHHBIX. [locTpoeHue
CTOJIOUATHIX, IMHEHYATHIX U KPYTrOBbIX quarpamm. [loctpoeHue rpadukoB GyHKIIHIA.
[ToxOop nuHUYM TpeHaa, pelIeHre 3a1a49 MPOTHO3UPOBAHUSI.

UucneHnHoe pelieHHe ypaBHEHUW C TMOMOINIbI0 MMOAOOpa  Mmapamerpa.
OntuMu3zanus Kak MOMCK HAaWJIy4IlIero PElICHUs] B 3a/laHHBIX yciaoBusaXx. llenesas
byHkIus, orpannueHus. JIokaabHbIE U TJI00ATBHBI MUHUMYMBI 11€J1I€BOM (PYHKIIUH.
Pemenue 3a1a4 onTUMHU3aUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIUII.

11 KJIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckne MOAXOAbI K OIEHKE KOJIMYECTBA WHGPOPMAIMKA. 3aKOH
apnutuBHocTH uHGpopmanmu. dopmyna Xaprau. WMudbopmarnus 1 BEepOATHOCTS.
®opmyna llleHHOHA.

Anroputmbl cxaTtusi JgaHHbiX. Asroputm RLE. Anroputm  Xaddwmana.
Anroputm LZW. AJATOpUTMBI CKaTHs JAHHBIX C TIOTEPSIMH. Y MEHBIIICHUE TITyOUHBI
KoJupoBaHus 11BeTa. OCHOBHBIE Heu anroputMoB cxxatust JPEG, MP3.



CkopocTh mepefayd  JaHHBIX. 3aBUCHUMOCTb BPEMEHHM INepefayu  OT
UH(POPMAIIMOHHOTO O00BbEMA MaHHBIX W XapaKTEPUCTUK KaHala CBS3U. [IpuymHbI
BO3HMKHOBEHUS OLIMOOK IIPU niepenaye JaHHbIX. Koipl, mo3Bosstomue 00OHapyKUBaTh
U HCHpPABJISATH OIIMOKM, BO3HUKAIONIME TMpU Tepenaye AaHHbIX. PaccrosHue
XsmmuHra. Koguposanue ¢ nosropenrem 0utoB. Koasl XsMMuHra.

Cuctembl. KoMnoHeHTBI CUCTEMBI U UX B3auMojeiicTBre. CucteMHBbIi 3P heKT.
YnpasieHue kak nHPopManuoHHBIN nporiecc. OOpaTHas CBSI3b.

Mopnemn n MoaenupoBanue. llenp moxpenupoBanus. COOTBETCTBUE MOAEIU
MOJICIUPYEMOMY OOBEKTY WM IIpolieccy, Leiau MozenupoBanusa. dopmanuzanms
MIPUKIIAIHBIX 3a]1a4.

[IpencraBienue pe3yabTaToOB MOJCIMPOBAHUS B BUJIE, YIOOHOM JIJIsl BOCHIPUSATHS
4yeoBeKoM. [ 'padudeckoe mpeacTaBieHNue JaHHBIX (CXEMBbI, TaOIHITbI, TpauKn).

I'padbpi. OcHoBHble noHATHA. Bunabl rpagos. Onucanue rpadoB ¢ MOMOILIBIO
MaTpUl] CMEXHOCTH, BECOBBIX MATpHUL, CIHUCKOB CMEXHOCTH. PemieHue
AJITOPUTMHUYECKHX 3a/1a4, CBA3aHHBIX C aHAJIM30M IpadoB (TOCTPOCHHUE ONITUMAIBHOTO
yTH MEXY BepIIMHAMU rpada, onpeeeHne KOJIM4ecTBa pa3IniHbIX yTEH MEXIY
BEpLIMHAMU OPUEHTUPOBAHHOTO ALIMKINYECKOTro rpada).

Hepebst. bunapnoe naepeBo. [lepeBps moucka. CrocoObpl 00xona jaepesa.
[TpencraBienue apupMeTHUECKUX BBIPAXKEHUU B BUAE JAepeBa. JIMCKpETHbIE UIPhI
JIBYX UTPOKOB C mNoiHoi uH@opmarmeit. [loctpoenue aepesa nepedbopa BapHaHTOB,
OMHMCAHWE CTPATETMU WUIPbl B TAOMMYHON (hopme. BBIMTPHINIHBIE U MPOUTPHIIIHBIE
NO3ULKHU. BBIMTPEIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOro HHTeulekTa. CepBHCHI MalIMHHOTO IEpEeBOJA M
pacnio3HaBaHust ycTHOW peun. KornutuBHbie cepBuCHl. MneHTudukaius v MOUCK
n300pakeHnid, pacrno3HaBanue aui. CamooOydarouiuecs: cucteMbl. VICKyCCTBEHHBIN
WHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. Mcrmonap30BaHME METOAOB HCKYCCTBEHHOTO
MHTEJJIEKTa B O0yyaroummx cucreMax. lcrmonab3oBaHHE METOJOB HCKYCCTBEHHOIO
WHTEUIEKTa B poOoTorexHuke. WurepHer Bemel. IlepcnexkTuBbl pa3BUTHS
KOMITBIOTEPHBIX UHTEIJIEKTYaJIbHBIX cCUCTEM. HellpOHHBIE ceTH.

AJITOPUTMBI U IPOrPaAaMMMPOBaHUE

@opmann3anus NoHATHS anropurma. MammHa TerOpUHTa Kak yHUBEpPCAJIBbHAS
MoJiesb Beruncienuil. Tesuc Yépua—Twropunra.

OrneHka CIOXKHOCTH BBIUMCICHUN. Bpems paboThl 1 00BEM HCTIOIB3YEMOi
NaMATH, UX 3aBUCUMOCTh OT pa3Mepa UCXOJIHBIX JaHHbIX. OIeHKa aCUMITOTHYECKON
CJIIOKHOCTH aJTOPUTMOB. AJITOPUTMBI MOJUHOMHUANIBHOU CIOXHOCTU. [lepebopHbie
anroput™bl. [Ipumepsl pazIuyHBIX aITOPUTMOB PELICHUS OJHOW 3a7adyu, KOTOpbIE
UMEIOT Pa3JINYHYIO CIIOKHOCTb.

[Touck mpoCThIX YuCeNn B 3aJAHHOM JIMAIIa30HE C MOMOLIBIO aJITOPUTMA «PELIETO
OparocheHnay.

MHuoropa3zpsaHbie Leble Yucia, 3a1a4d JUIMHHONW apu(METUKH.

CnoBapu  (accouuaTWBHBICE  MACCHBBI,  OTOOpaxeHUs).  XdUI-TaOJHUIIBI.
[Toctpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIs 33JJaHHOT'O TEKCTa.



Crexkn. AHaiu3 MpaBUIBHOCTH CKOOOYHOIO BbIpaXKEHUS. Bpluucnenue
apu(pMETHYECKOTO BHIPAXKEHUS, 3alTMCAHHOTO B MOCTPUKCHON (hopMme.

Ouepenu. Mcnonp3oBaHue ouepenn Jjisi BpeMEHHOTO XpaHEHUS JaHHbBIX.

Anroput™bl Ha rpadax. IlocTpoeHne MHHUMaIBHOTO OCTOBHOIO JE€peBa
B3BEIIEHHOTO CBA3HOI'O HEOPUEHTUPOBAaHHOTO rpada. KomuuecTBo pa3nuuHbIX myTel
MEX/1y BepIIMHAMU OPUEHTUPOBAHHOTO AllUKINYECKOro rpada. Anroputm JelKcTpsi.

epeBbs. Peanmnsanusa nepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. /[BonuHbIE
(bunapubie) ngepeBbs. IlocTpoeHme nepeBa mis 3adaHHOTO apUPMETHIECKOTO
BbIpaX€HUs. PexypcuBHbBIE anropuTMmbl o0xona nepeBa. lcmonb3oBanue creka u
ouepeau s 00xoza aepeBa.

JluHaMuyeckoe MporpaMMUpPOBAaHUE KaK METO]] pEUIEHUS 3a7a4 C COXpaHEHUEM
IPOMEKYTOUHBIX PE3YJIbTATOB. 3a/Jayd, PEIAeMble C MOMOIIBIO TUHAMHUYECKOIO
IPOrpaMMHUPOBAHUA: BBIYUCIEHUE PEKYPCUBHBIX (YHKUUH, MOJACYET KOJIMYECTBA
BAapUAHTOB, 3aJ1a4H ONTHUMHU3ALUH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHud. OOBEKTHI U
kiaccel. CBoilcTBAa M METOJbl 00BEKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIN aHAIIN3.
Pa3paboTka mporpamMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO  IOAXOAA.
Wukarncynsauus, HacieJ0BaHue, TOJIUMOp(hU3M.

Cpenbl  ObicTpoli  pa3paboTku nporpamm. IIpoektupoBanue uHTepdeiica
noJib3oBaTessl. Mcnoap30BaHNe TOTOBBIX YNPABISAEMBIX AJIEMEHTOB JJIsl MOCTPOEHUS

uHTEpPeiica.
O0G30p  SA3BIKOB  TPOrPaMMHUPOBAHUA. [lonssTHE ~ ©  mWapagurmax
IPOrpaMMHUPOBAHUS.

HNudopmanuoHHbIe TEXHOJIOTHH

DTarnbl KOMITBIOTEPHO-MAaTEMAaTHYECKOTO MOJICITMPOBAHMS: IOCTAHOBKA 3aa4H,
pa3paboTKa MOJCIIH, TECTUPOBAHNE MOJIEIH, KOMITBIOTEPHBIN IKCIICPUMEHT, aHAIN3
PE3YIBTATOB MOJICITUPOBAHUS.

JluckpeTuzanmuss TpH  MaTEMaTHYECKOM  MOJICIIMPOBAHMHM  HEIPEPHIBHBIX
nporieccoB. MojaenupoBaHue ABIWKCHHUSA. MoaelInpoBaHue OHOJIOTHYECKHX CHCTEM.
MarteMaTndeckue MOJIETH B DSKOHOMHKE. BBIYHCIHTENTBHBIC ASKCIEPUMEHTH C
MOJIEJISIMH.

O6paboTka pe3ynbTaTOB OHKCIEpUMEHTa. MeToJ HauMEHBIINX KBaJpaToB.
OneHka YHUCJIOBBIX TApPaMETPOB  MOJEIUPYEMBIX OOBEKTOB U  TPOIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 PE3yIbTaTaM dKCIIEPUMEHTA.

BeposatHoCcTHBIE MOJICJIH. MeToabl Momnre-Kapiio. HNmurtanmonnoe
MojaenupoBanue. CHCTEMBI MaCCOBOTO OOCITYKUBaHHUS.

TabnuunbIe (peNSIMOHHBIC) Oa3bl JaHHBIX. TabnIIa — MpeIcCTaBICHUE CBEACHUIN
00 omHOTHUIHEIX 00BekTax. Iloie, 3anuch. Kimrou Tabnmiel. PaboTa ¢ rotoBoii 6a3oit
JTAHHBIX. 3amoJiHeHHe 0a3bl JaHHBIX. [IoMCK, cOpTHpOBKa W (PHIIBTpAIvs TaHHBIX.
3anpockl Ha BHIOOPKY JaHHBIX. 3ampoChl ¢ MapaMeTpaMH. Ber4ucisieMbie TOJIS B
3ampocax.



MHorotabnuunbie 0a3bl JaHHBIX. THIBI CBS3el Mexay TaOnauiiamu. BHenmHui
kito4. LlemoctHOCTh 6a3bl 1aHHBIX. 3aMpPOChl K MHOTOTAOIMYHBIM 0a3aM TaHHBIX.

WNurtepuer-npunoxenus. [IoHsTHE O CepBEPHOM M KIMEHTCKOW YACTSAX CaMTa.
TexHOIorus «KJIUEHT — cepBep», €€ NOCTOMHCTBA M HENOCTaTKU. OCHOBBI S3bIKa
HTML u xackanubix Tabmui ctueit (CSS). Cuenapuu Ha si3bike JavaScript. @opmbl
Ha BeO-CTpaHUIIC.

Pazmemenne BeO-caiiToB. Ycimyra XocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBoa m300paxeHHi! C UCHOIB30BAaHUEM pAa3IMUYHBIX HU(POBBIX YCTPOWUCTB
(undpoBeIX (oTOANIApPaTOB U MHUKPOCKOIIOB, BUAECOKAMEP, CKAHEPOB U APYTUX
ycTpoiicTB). I'paduueckuii pemakrop. Paspemenune. Kanpupoanue. Mcnpasienue
nepcrekTuBbl.  ['mcrorpamma.  Koppekumss ~ ypoBHEH,  KOppPEKIMS  LIBETA.
OOecrBeunBaHre UBETHBIX M300paxkeHuil. Petymb. Pabora ¢ obmactsamu. OuiabTpsl.

MHorocnoiiaple u3o00paxeHus. TekcroBele ciou. Macka crnos. Kanansl.
Coxpanenue BblieneHHOW oOnactu. IloaroroBka wiirocTpauui s BeO-CalTOB.
AHUMUPOBAaHHBIE U300PAKEHUS.

Bektopnas rpaduka. IlpumuTtuBbel. HM3mMeHeHue mMOpsSAKa  AJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbie. @opmarel BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. Bekropusalius pacTpoBbIX H300paXeHH.
[IpyHIMNBI TIOCTPOEHUS U PEAAKTUPOBAHUSA TPEXMEPHBIX Moenel. CeTouHble
Mojiend. Marepuainesl. MoaenmpoBaHue HCTOYHUKOB OcBeleHusA. Kamepsnl.
AnnutuBHble TexHonoruu (3D-npunTepsl). [loHATHE 0 BUPTYaIbHOUN peaqbHOCTH U
JOTIOJITHEHHOM pEAIbHOCTH



I, IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
O0IIIeCcTBa, pacCHIMPEHUE KU3HEHHOTO OMbITA U OMBITAa JAEATEILHOCTH B MPOLECCE
peanu3aluyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIBHOU JIEATETbHOCTH.

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEro
oOpazoBaHus y oOyvatromierocs OyayT copMHpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yabTaThl:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00SA3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPABOIOPANIKA, COOJIIOICHHE OCHOBOMOJATAIOIMINX HOPM HWH(GOPMAIMOHHOTO
npaBa U UHGOPMAITMOHHON OE30M1aCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK 110 COLMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHNE K UICTOPHUUECKOMY HACIEeANI0, TOCTKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI NHOOPMATUKU KaK HAYKU
B KU3HHU COBPEMEHHOTO 00IIECTBA;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TIOBEICHNS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOEC OTHOIICHWE K MHUPY, BKJIIOYAs OCTETUKY HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCIOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMUPOBAHHOCTh  3JI0POBOrO W Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 37I0POBbIO, B TOM YHCJIE 32 CUET COOJIOICHUS
TpeOOBaHMII  0€30macHON  SKCIUTyaTallud  CPEACTB  WHGOPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTH;



6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K AKTUBHOW JESTEILHOCTH TEXHOJOTHYECKOW M COLMAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO JAEATEIBbHOCTD;

uHTEepec K cdepaM MpoPecCHOHATBHON AESTENbHOCTH, CBS3aHHBIM C
WH)OPMATUKOH, MPOTPAaMMHUPOBAHUEM U HMHPOPMAIMOHHBIMH TEXHOJIOTHIMH,
OCHOBAaHHBIMU Ha JOCTIKCHUAX HAyKW WH(POPMATHKH W HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBepLIaTh OCO3HAHHBIM BBIOOp Oyaymieil npodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMI0O W CaMOOOpa30BaHUIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) IKOJIOTHYeCKOIr0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pelieHusi, B TOM 4YuClIe C Y4€TOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKH, JOCTHKECHHUSIM HAyYHO-TEXHUYECKOrO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIU UH(OOPMAITMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOIECCOB M HHGOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
unppoBoil TpaHchopmMauu MHOTHX chep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAaHHUE LIEHHOCTH HAYYHON AESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B nporuecce 10CTUXKEHNS TUYHOCTHBIX PE3YIBTATOB OCBOECHHUS IPOrPaMMBI O
uHpopMaTHKe y 00ydYarOIIUXCsi COBEPIIEHCTBYETCS AIMOIMOHAIBHBIN WHTEIICKT,
npeAnoiaraloniuii choOpMUPOBAHHOCTb:

CaMOPETYJIUPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AMOIMOHAJILHBIM U3MEHEHUSM U MIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOIIECH CTPEMJICHUE K JOCTIKCHUIO LU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEWCTBOBATb, UCXOJS W3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOUYAIOINIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro MpPH OCYIIECTBICHUH KOMMYHUKAIIUHM, CIOCOOHOCTH K
COYYBCTBHIO U CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemmaTh KOH(IUKTHI.

METANPEAMETHBIE PE3YJIbBTATBI



B pesynpraTe wu3yueHUss HHPOPMATHKH HA YpPOBHE CPEOHETO OOIIEro
oOpazoBanusi y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETaNpeAMETHbIC
pe3yabTaThl, OTPAKCHHBIC B YHUBEPCAIbHBIX YUEOHBIX NEHCTBHAX, a UMCHHO —
NIO3HABATEIbHbIE yHUBEpCAJbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHMKATHBHBIC
yYHUBEpCaJIbHbIE y4YeOHbIE NIEHCTBHS, PEryIsSTHUBHBIC YHHUBEpCAJIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JICSITEIHHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHHUA I CpaBHEHUS,
kiaccudukanuu u 00001IeHUS;

OTIPENENATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTYOKCHHSI,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJeMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCS
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTh, OIICHHBATh COOTBETCTBHE PE3YIHTAaTOB
IIEJISIM, OIICHUBATh PUCKH TIOCTIEACTBUHN JACITCIBHOCTH;

KOOPJIMHUPOBATH U BBIMOIHATH pabOTy B YCIOBUAX PEaTbHOTO, BUPTYaIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeiCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  pa3penieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYIIECTBISTh Pa3NUYHbIE BUABl ACSITETLHOCTH MO TMOJYYCHHUIO HOBOTO
3HAHMS, €r0 WHTEPIpETaluH, MPeoOpa30BaHUIO W MPUMEHEHUIO B Pa3IUIHBIX
y4e€OHBIX CHUTYyallMsiX, B TOM 4YHCJIE TpPH CO3JaHUU YYEOHBIX W COLMAIBHBIX
MIPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh ® (OPMYIUPOBaTh COOCTBEHHBIC 3a7a4ll B 0O0pa30BaTEIbLHOU
NESATEITLHOCTH U KU3HEHHBIX CUTYAIUSIX;

BBISIBIIATh NIPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS, HAaXOAUTh apTyYMEHTHI JUIS J0Ka3aTeIbCTBA CBOMX
YTBEPKJICHHUM, 32/1aBaTh MapaMeTPhbl U KPUTCPUH PEIICHHUS,



aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PpELICHHUsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

OCYUIIECTBJIAThH 1E€JICHANIPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

YMETh NEPEHOCHUTh 3HAHWSA B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTh
KU3HEIeITeIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJEH, MpeJjlaratb OpUTrHHAIbHBIE MOJIXOJbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBbIKAMH MOJyYEHUsI MHPOPMAIMK U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATEJIBHO  OCYIIECTBJIATh  IIOWMCK,  AHalU3, CUCTEMAaTU3alUl |
MHTEPHPETALNIO HHPOPMALIMK PA3IMYHBIX BUJOB U (OPM MPEACTABICHUS;

co3gaBaTh TEKCThl B pa3au4HbIX (¢opmarax ¢ YyYETOM Ha3HAYCHUS
uHpopMaMu W IEJNEeBOM  ayJIUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IpEJICTaBICHUS U BU3yalIU3alliiy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
MPaBOBBIM M MOPAJIbHO-3TUYECKUM HOPMAaM;

UCIIOJIB30BaTh  CPEICTBA MH(POPMAIMOHHBIX M  KOMMYHUKAI[MOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30macHOCTH;

BJIAJE€Th  HAaBBIKAMM  paclo3HaBaHWd M 3allUThl  MH()OpManuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

1) o61enme:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HM,

pacro3HaBaTh HEBepOAJbHBIC CpEACTBA OOIICHMS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CUTYyalluil |
CMSITYATh KOH(JIUKTHI;

BIAJCTh  Pa3IUYHBIMH  ClocoO0aMu  OOIIEHUS W B3aUMOJICHCTBUS,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMTYaTh KOH(MIUKTHBIC CUTYaIlHH;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIh30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eITeJIbHOCTh:



MMOHUMAaTh W MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJI0T0 YJICHA KOJIJICKTHBA,;

NPUHUMATh 1€MW COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JIEUCTBUS MO HUX JOCTHKCHUIO: COCTABJATH IUIAH JCHUCTBUI,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KaXKJIOTO YYaCTHHKA KOMaH/bl B OOIIIHIA
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLECHUBATh HAEU C TO3UIMHA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMUECKOE TOBEACHUE B Pa3JIAYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranuszauus:

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4u B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOIIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieJ1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 3
pelIeHHE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBHU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeIIEKCUU NIl OLUEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELIEHUS TI0 UX CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHaIU3€ pPe3yJbTaTOB
NEATEIBHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPaBO APYIHX HA OIIHOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

B npouecce uzyuenus kypca MHGOpMATHKU YriyOJE€HHOTO ypoBHS 6 10
K1acce 00yJaronuMucs OyTyT JOCTUTHYTHI CISAYIOIIHNE MTPEIMETHBIE Pe3yIbTaThI:

BIAJCHUE TPEACTABICHUSIMH O POJM WHPOPMAIMH M CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJC, TEXHUKE W OOIIECTBE, MOHATUAMH «HUHGOPMAIU,
«MH(POPMALIUOHHBIN MPOIIECCH, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBbI», «CUCTEMHBIH
abdexT», «mHbOPMAIIMOHHAS] CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

BIAJCHUE METOJAaMH TIOMCKa HWHpopManmuu B ceTH VIHTEpHET, yMEHHE
KPUTHYECKU OIICHUBATh WH(POPMAITHIO, TTOTYICHHYIO U3 ceTH HTEpHET;

YMEHUE XapaKTepu3oBaTh OOJbIIME JaHHBIC, TMPUBOJAUTH IPUMEPHI
WCTOYHUKOB HMX TIOJYYEHUS] M  HANpaBlICHUS HCIOJIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jlaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJIacCU(pUKaIus, KIIaCTepu3aIus, aHaM3 OTKJIOHEHU), MMOHUMATh
MOCJICIOBATEILHOCTD PEIICHUS 3374 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKAa U OIICHKAa KauecTBa JaHHBIX, BBIOOP W/WIIM TIOCTPOEHUE MOJIETH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, HHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX TIPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHIACHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMU CHUCTEMaMU, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00ECTIeUeHUS AJI PEIICHHs YU4eOHBIX 3a1a4 110 BEIOpaHHOMN
CTeIMATU3allNH;

HaJIMYHE TPEJCTABICHUH 0 KOMITBIOTEPHBIX CETAX M UX POJIH B COBPEMECHHOM
MUpE, 0 0a30BbIX MPUHITUIIAX OPTaHU3alUU U (PYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MpUHIUINAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUITOKEHHNM;

MOHMMaHKE yTpo3 HH()OPMAIIMOHHON 0€30MacCHOCTH, UCIIOF30BaHNE METOI0B
U CPEICTB MPOTUBOJCUCTBUS ITHUM yIrpo3aM, COOJIOJICHHE Mep O€30MacHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE PACIPOCTPAHCHHE TEPCOHANBHBIX JIaHHBIX,
coOmto/ieHne TpeOOBaHUN TEXHUKHM O€30MacHOCTH M THUTHEHBI MPU padoTe C



KOMIBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMH LU(POBOTO OKPYKECHUS, TOHUMAaHHUE
IIPaBOBBIX OCHOB HCII0JIb30BaHNS KOMIIBIOTEPHBIX IPOrpaMM, 0a3 JaHHBIX U padOThI
B cetu MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3ALUHU pA3JIMYHBIX BHJIOB
uHopMaIuu, yMEHHUE ONpelNesiTh HMHPOPMALUOHHBIM O0BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax JUCKPETHU3aIlHH,
YMEHUE OIPEAEISTh CPEAHIO0 CKOPOCTH IEPEJadH JaHHBIX, OLIEHUBATh H3MEHEHNE
BpEMEHU TMepeayd NpU HU3MEHEHHH WH(GOPMAIMOHHOTO O0BbEMA [aHHBIX H
XapaKTEPUCTHUK KaHAJIA CBSI3H;

YMEHHE UCIOJIb30BaTh MPU PEIICHUH 33/1a4 CBOMCTBA MO3WLIMOHHOWN 3alUCH
YuCell, AITOPUTMA IMOCTPOCHHUS 3alMCH YUCIIA B MIO3UIIMOHHON CHUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
3TOr0 YMUCJIA B TO3UIIMOHHON CUCTEME CUNUCIIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHUE
BBINOJIHATH ApU(METUUECKUE ONEPALIUY B TO3ULIMOHHBIX CUCTEMAX CUUCIICHMUS;

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHM, HCIIONb3Ys
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3bIOHKTUBHON U KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHOM TadiuLe
UCTUHHOCTH, HUCCIIE0BaTh O0JacThb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKAILEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3aruch 4YMcesl B MO3UIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 33JJaHHOM JMara3oHe, 00pad0TKa MHOTOpa3psiAHbIX LEJbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHHE OIpeNessTh CI0XKHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMHpOBaHHE 3JEMEHTOB MAacCuBa, COPTUPOBKA MaccHBa, HepeOOpHbIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIIOKHOCTH IS PELIEHUs OJTHOU 3a]1auu;

BJIAJICHUE YHUBEPCAIbHBIM SI3BIKOM IPOrPaMMHUPOBAHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), mnpencraBieHusMH O O0a30BBIX THMAX JTaHHBIX |
CTPYKTypax JaHHbIX, YMEHUE MCIOJb30BaTh OCHOBHBIE  YHIPABIISIOIINE
KOHCTPYKIIMM, YMEHHUE OCYIIECTBISATh AaHAINW3 NPEIJIOKEHHOM MPOTrpaMMBbI:
OTIPEAETATh Pe3yJbTaThl padOThl IPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
ONpENENATh, NPU KaKWX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX
pe3yibTaTOB, BBIABISTH JIAHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKEe B padoTe
porpamMmsl, GOPMYyIUPOBAThH NPEIJI0KEHUS 110 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YMEHUE CO3/[aBaTh CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MaTEPHAIbI C UCIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;



YMEHUE UCIOJIb30BaTh AJEKTPOHHbBIE TAOIULBI /1Sl aHAJIN3a, IPEICTABICHUS U
00paOOTKHU JaHHBIX (BKJIIOYAsl BBIUKCICHHE CYMMBI, CPEIHETO apu(PMETHUECKOTO,
HAauOONBIIET0O W HAUMEHBIIETO 3HAYECHUN, pEIIeHHE YypaBHEHUH, BBHIOOD
ONTUMAJBHOIO  pElIeHHs, MoA0Op JMHUM  TpPEHAa, pelIeHHe  3ajaad
IPOTHO3UPOBAHMUS).

B npouecce u3yueHus Kypca HUHPOPMATHKU YTiyOJ€HHOro ypoBHs 6 11
Kacce 00y4JaronuMucs OyTyT JOCTUTHYTHI CIAEAYIOIIHNE MPEIMETHBIE Pe3yIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJBI, JOMYCKAIOIIME OJHO3HAYHOE
JEKOIUPOBaHUE COOOIIEHUN (TpeUKCHBIE KOABI), HCIIOJIB30BATH IMPOCTEHIINE
KOZbl, KOTOpbIE MO3BOJIAIOT OOHAPYKMBATh U UCHPABIIATH OLIMOKU IPU IMEepenaye
JAHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIOUINI HAWMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOILEHMSI TPH HU3BECTHOW YACTOTE CHUMBOJIOB, MOSCHATH HMPUHIUIIBI
pabOoThI MPOCTHIX AITOPUTMOB CKATHSI JTAHHBIX;

YMEHHE pelllaTh aJrOPUTMHUUYECKUE 3ajaud, CBSI3aHHBIE C aHAJIU30M Irpados
(331241 MOCTPOEHUSI ONTHUMAJIBHOTO ITyTH MEXKy BepIIMHAMU rpada, ornpeaeeHus
KOJMYECTBA pA3JIMYHBIX NyTe MEXIy BEpIIMHAMU OPUEHTHUPOBAHHOIO
AlUKIIMYECKOTO rpada), yMEHUE UCIIOIb30BATh IEPEBbS IPU aHAIU3E U IOCTPOCHUHN
KOJOB U JUIsl IPEACTABIICHUS apU(PMETHUECKUX BBIPAKEHHUM, MIPU pELICHUH 3a/1a4
IIOMCKA U COPTUPOBKH, YMEHUE CTPOUTH IEPEBO UTPHI 110 3aJaHHOMY AJITOPUTMY,
pa3padaTbiBaTh 1 0OOCHOBBIBATH BHIUTPHIIIHYIO CTPATETUIO UTPBIL;

yMEHUE pa3pabaThiBaTh W pEaJU30BBIBATH B BHJAE NIporpamMm 0a3oBbIe
aJITOPUTMBbI, YMEHHUE HCIOJIb30BAaTh B MPOrpPaMMax JAHHbIE PA3IUYHBIX THUIIOB C
y4€TOM OrpaHUYEHHUN HAa JUAIa30H MX BO3MOXKHBIX 3HAYECHWM, NPUMEHATH NpHU
pEeIlIeHNH 3a/1a4y CTPYKTYphl JAHHBIX (CIUCKU, CIOBapU, CTEKU, OUEPEaH, IEPEBHS),
UCIIOJIb30BaTh 0a30Bble OMNEPALMM CO CTPYKTYpaMH JAaHHBIX, IPUMEHSTh
CTaHJAapTHbIE U COOCTBEHHBIE MOANPOrPaMMBbI AJi1 00paOOTKH YUCIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NPH pa3paboTKe MporpaMm OUOIHOTEKH
HOJIpPOrpaMM, 3HaTh (YHKLUHMOHAJIbHbIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEIICTB Cpelbl pa3padOTKH, YMEHHE UCIOIb30BATh CPEJCTBA OTJIAIKH MPOrPAMM B
cpelie MporpaMMUPOBAHMS, YMEHUE TOKYMEHTUPOBATH MPOTPAMMBI;

yYMEHUE CO37aBaTh BEO-CTPAHMIIBL;

BJIa/ICHE OCHOBHBIMU CBEJICHUSIMU 0 0a3ax TaHHBIX, UX CTPYKTYpE, CPEIICTBAX
CO3/1aHusl U paboOThl ¢ HUMH, YMEHHE HCIOJIb30BaTh TaOJUYHbIE (PENIALHUOHHbIE)
0a3bl JaHHBIX (COCTaBIATH 3aMpPOCHl B 0a3axX JAHHBIX, BBHIIOJHITH COPTUPOBKY U
MOWCK 3amuced B 0a3ze JAaHHBIX, HAMOJHATH pa3paboTaHHyr 0a3y NaHHBIX) U
CIPABOYHBIE CUCTEMBI;

YMEHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATUUECKUE MOJIENN ISl aHAJIN3a
O00BEKTOB U MPOLIECCOB: (OPMYIUPOBATH 1I€JIb MOJETUPOBAHMSL, BBIMOIHITH aHAIN3
pe3yibTaTOB, MOJYYEHHBIX B XOAE€ MOJIEIMPOBAHMS, OLEHUBATH COOTBETCTBUE



MOJIENIA MOJEIHPYEMOMY OOBEKTY WM MPOILECCY, NPEICTABISATh PE3YIbTAThI
MO/ICIIMPOBAHUS B HATJISITHOM BHJIC;

YMEHUE OpraHW30BBIBaTh JIMYHOE HH()OPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOJIb30BAHUEM PA3IMYHBIX CPEICTB LU(MPOBBIX TEXHOJOTHH, TOHUMaHHE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa30BaTENbHBIX CEPBUCOB;

NIOHUMaHKWE OCHOBHBIX MPHHIIUIIOB Pa0OThI, BO3MOKHOCTEH W OrpaHHYCHHUSI
NPUMEHEHHUS TEXHOJIOTUH HCKYCCTBEHHOI'O WHTEIUIEKTa B PasziIMUYHBIX OOIACTSX,
HaJIMYMe TMPEJCTaBICHUN O Kpyre peliaeMblX 3aJad MAalIMHHOTO OO0Y4YeHHUs
(pacmo3HaBaHusl, Ki1accCU(UKAMK ¥ TPOTHO3UPOBAHMSA) HAIMYHUE MPEICTaBICHHMA
00  HWCHONB30BaHMM  HWH()POPMAIMOHHBIX  TEXHOJIOTMH B Pa3IMYHBIX
npodeccuoHaNbHbIX chepax.



I1l. TEMATHYECKOE IIJIAHUPOBAHUE C YKASAHUEM KOJUYECTBA AKAJIEMUYECKHX YACOB,
OTBOJMMBIX HA OCBOEHME KAXKJIOM TEMbBI YYEBHOI'O ITIPEJMETA U BO3MOXKHOCTH
HCIOJb30BAHUSA IO 3TOM TEME DJIEKTPOHHBIX (IIH®POBBIX) OBPA3OBATEJBLHBIX PECYPCOB

10 KJIACC
136 uacoB
Ne Teata vpowa Beero JJIeKTPOHHBbIE HU(POBBIE 00pa3oBaTebHbIE
M r
n/n P pecypcbl
TpeOoBaHUs TEXHUKH 0€30MMaCHOCTH U TUTUEHBI PU
6 https://fipi.ru/ege/otkrytyy-bank-zadaniy-
paboTe ¢ KOMIIbIOTEPAMU U IPYTUMHU coell/tab/173765699.5
KOMIIOHEHTaMU LIU(PPOBOTO OKPYKEHUS
HpI/IHHI/IHBI pa60TBI KOMITBIOTEPOB 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-
1 ege#!/tab/173765699-5
KOMIBIOTEPHBIX CUCTEM
OOMeH JaHHBIMU ¢ TIOMOLIBIO HIMH. KoHTposuiepsl https://fipi.ru/ege/otkrytyy-bank-zadaniy-
. 1 ege#t!/tab/173765699-5
BHEIITHUX YCTPONCTB
ABTOMATHYECKOE BBLIITOIHEHUE IPOIPAMMBI https://fipi.ru/ege/otkrytyy-bank-zadaniy-
1 ege#t!/tab/173765699-5
MIPOIIECCOPOM
OmnepaTHBHAas, TIOCTOSHHAS U J0JTOBPEMCHHAS https://fipi.ru/ege/otkrytyy-bank-zadaniy-
o | -
namsITh. KOHTpOJUIEpbl BHEITHUX YCTPOMCTB. 1 ege#t!/tab/173765699-5
[Ipsamont gocTyn K maMsITi
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTHU 1 ege#!/tab/173765699-5
[IporpaMMHOE 0bGECIIEUEHHE KOMITLIOTEPOB, https://fipi.ru/ege/otkrytyy-bank-zadaniy-
1 egett!/tab/173765699-5

KOMIIBIOTCPHBIX CUCTEM U MOOMILHBIX YCTpOﬁCTB
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CucteMHOE MporpaMMHOE 0OecrieueHHE.

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

8 egett!/tab/173765699-5
OnepanyoHHbIE CUCTEMBI
Yrunutel. JpaitBeps ycrpoiicTs. [lapannensHoe https://fipi.ru/ege/otkrytyy-bank-zadaniy-
9 HPOrpAMMHpOBAHHE ege#!/tab/173765699-5
WHCTAIAIKS ¥ AEUHCTAIUISAMS IIPOrPAMMHOTO https://fipi.ru/ege/otkrytyy-bank-zadaniy-
10 0BeCHe eI egett!/tab/173765699-5
daiinoBble CUCTEMBI. [IpUHIUIIBI pa3MEIIeHUS 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-
o o | -
11 MMEHOBaHMs (PaiiJIOB B I0JTOBPEMEHHOM ITAMSITH. egei!/tab/173765699-5
[[TaGnoHb! AJ1s onucanus rpyni (hanaoB
3akoHomaTenbCTBO Poccuiickoii denepanuu B https://fipi.ru/ege/otkrytyy-bank-zadaniy-
12 ege#t!/tab/173765699-5
00J1aCTH IPOrPaMMHOTO 00ECIIEYEHUS ¥ JaHHBIX
HpI/IHHI/IHBI TIOCTPOEHHUS U AlIapaTHHIC https://fipi.ru/ege/otkrytyy-bank-zadaniy-
o | -
13 KOMITOHEHTBI KOMITLIOTEPHBIX ceTeil. CeTeBbie egeif!/tab/173765699-5
IPOTOKOJIEI
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
14 Cetb UnTEpHET ege#!/tab/173765699-5
Pasnenenue IP-ceTy Ha MOJCETH C TOMOIIBIO MACOK https://fipi.ru/ege/otkrytyy-bank-zadaniy-
15 HonceTeii ege#f!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
16 CeTeBoe aIMUHUCTPUPOBAHUE ege#t!/tab/173765699-5
Bupl nestensroctd B cetu MuTepHeT. CepBUCH https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
17 Wureprera. ['ocyaapcTBEHHBIE 3JIEKTPOHHBIE egeif!/tab/173765699-5

CEPBHUCHI U yCIIYT'H
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-

18 HNudopmarimonnast 6e30MacHOCTh eget#t!/tab/173765699-5
BpeoHOCHBIE TIPOrPaMMHOE 00ECIICUEHHE U https://fipi.ru/ege/otkrytyy-bank-zadaniy-
19 ege#t!/tab/173765699-5
METO/IbI OOPHOBI C HUM
ITpakTrueckas paboTa 1o TeMe " AHTUBUPYCHEIE https://fipi.ru/ege/otkrytyy-bank-zadaniy-
20 | ege#!/tab/173765699-5
IPOrPaMMBI
OpraHu3anys JUYHOTO apXuBa HHPOPMAIUH. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
21 PesepHoe konuposanue. [TaponbHas 3ammTa egeill/tab/173765699-5
apxuBa
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
22 [IudpoBanne TaHHBIX ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
23 Anroputm mmmdpoBanus RSA. Creranorpadus ege#t!/tab/173765699-5
[IpakTuueckas padora o teme "lludpoanue https://fipi.ru/ege/otkrytyy-bank-zadaniy-
24 " ege#t!/tab/173765699-5
JTaHHBIX
NHdopManus, J1aHHbIE U 3HAHUS. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
25 H(pOpMaIMOHHBIE TPOIIECCH B IPUPOJIE, TEXHUKE egeitl/tab/173765699-5
1 00IIECTBE
HemnpepbIBHBIC 1 JUCKPETHbIC BEINYHMHBI 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
28 curaansl. Heo6X0MMOCTh TUCKPETH3AINH egel!/tab/173765699-5

uHbOpMaIlny, NpeAHa3HAYCHHOM 111 XpaHEeHHUs,
nepeaadn u o0paboTKH B IIU(PPOBBIX CUCTEMAX
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JIBonuHoe koaupoBaHue. PaBHOMepHBIE 1
HEpaBHOMEPHBIE KOJbI. JlekoaupoBaHue

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

egett!/tab/173765699-5

o COOOILEHNU, 3aIIMCAHHBIX C TOMOLIBIO
HEPABHOMEPHBIX KOJOB
JIBonuHOE KOMpOBaHue. PaBHOMEpHbIC U https://fipi.ru/ege/otkrytyy-bank-zadaniy-
- HEpPaBHOMEPHBIE KOJbI. JIeKOAUPOBaHUE egefi!/tab/173765699-5
COOOIIEHHIA, 3AIIMCAHHBIX C TOMOLIBIO
HEPaBHOMEPHEIX KOJOB
Ycnosue @ano. [TocTpoeHne 0AHO3HAYHO https://fipi.ru/ege/otkrytyy-bank-zadaniy-
29 JIEKOAMPYEMBIX KOJIOB C IIOMOIILI0 AepeBa. ['pad A egef!/tab/173765699-5
A. MapkoBa
Ycnosue ®ano. [Toctpoerue 0qHO3HAYHO https://fipi.ru/ege/otkrytyy-bank-zadaniy-
30 JEKOIUPYEMBIX KOJOB ¢ IOMOIIKIO fepeBa. I'pad A egett!/tab/173765699-5
A. MapkoBa
ETUHMIBI U3MEPEHHS KOIUYECTBA HH(POPMALIHH. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
31 AJ(aBUTHEIN OAXOJ] K OLEHKE KOJIMYECTBA ege#l/tab/173765699-5
uHbopMaIuu
EMHUIBI H3MEPEHUS KOJINYECTBA HH(POPMAIIHH. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
32 AunaBUTHEBIN NOAXO K OLEHKE KOJIMIECTBA ege#!/tab/173765699-5
uH(popManuu
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
33 CucTtemMbl CUUCIICHUS ege#!/tab/173765699-5
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[lepeBo uncen U3 OJHON CUCTEMBI CUUCIICHUS B

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

34 ege#t!/tab/173765699-5
ApYryro
JIBOMYHAs, BOCEMEPUYHAS U NIECTHAALUATEPUIHAS https://fipi.ru/ege/otkrytyy-bank-zadaniy-
35 ege#t!/tab/173765699-5
CHUCTEMBI CUMCIICHUSI, CBSI3b MEXKy HUMU
JIBonuHast, BOCBMEPUYHAs U IIECTHAALIATEPUYHAS https://fipi.ru/ege/otkrytyy-bank-zadaniy-
36 eget#t!/tab/173765699-5
CHUCTEMBI CUMCIICHUSI, CBSI3b MEXy HUMU
JIBoMYHasI, BOCBMEPHYHAS U IIECTHAII[ATEPUIHAS https://fipi.ru/ege/otkrytyy-bank-zadaniy-
37 eget#t!/tab/173765699-5
CHUCTEMBI CUMCIICHUS, CBS3b MEX Y HUMHU
Apudmernyeckue oneparyy B MO3UITHOHHBIX https://fipi.ru/ege/otkrytyy-bank-zadaniy-
38 egett!/tab/173765699-5
CUCTEMAX CUUCIICHUS
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
39 TpouyHasi ypaBHOBEIICHHAs CUCTEMA CUUCIICHUS ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
40 JIBOMYHO-JIECATHYHAS CUCTEMA CUUCICHUS egett!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
41 KonnpoBanue TekcToB ege#f!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
42 PactpoBoe konupoBanue 1/1306pa>1<eH1/n71 egett!/tab/173765699-5
[IpakTudeckas padota o Teme "Jluckperuzanus https://fipi.ru/ege/otkrytyy-bank-zadaniy-
43 egett!/tab/173765699-5

rpadguueckoit uHpopmanun"
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[[BeToBBIE MOAEIN. BEKTOPHOE KOAUPOBAHHUE.

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

egett!/tab/173765699-5

44 dopmartsl Paitnos. TpéxmepHas rpaduxa.

®dpakTanpHas rpaduka

Konmupoanue 3Byka. OrieHKa HHPOPMAITHOHHOTO https://fipi.ru/ege/otkrytyy-bank-zadaniy-
45 00béMa 3BYKOBBIX JAHHBIX IIPU 3aJaHHBIX YaCTOTE egetf!/tab/173765699-5

JTUCKPETU3AIMH B Pa3PSIHOCTH KOJTUPOBAHUS

[IpakTrueckast padota o teme "Jluckperuzanus https://fipi.ru/ege/otkrytyy-bank-zadaniy-
46 3ByKOBOH HH(OpMALHH" ege#f!/tab/173765699-5

https://fipi.ru/ege/otkrytyy-bank-zadaniy-
47 OcHOBBI anTreOphl JTIOTUKU egef#t!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-

48 Jlornueckue onepamnuu. TaOaUITBI HICTUHHOCTH ege#t!/tab/173765699-5

Jlornueckue BoIpakeHus1. JIOTHUECKHe TOKIECTBA. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
49 JI0Ka3aTeIbCTBO JJOTHYECKHUX TOKAECTB C TIOMOIIBIO ege#l/tab/173765699-5

TaOJIUI] HCTUHHOCTH

IMpaktrueckas pabora mo teme «IlocTpoenue u https://fipi.ru/ege/otkrytyy-bank-zadaniy-
50 aHaJau3 TaOJUI NICTUHHOCTH B TA0JIMYHOM ege#l/tab/173765699-5

IIPOIIECCOPEN

JIorudecKue OMepaIy | OIePaIii Hajl https://fipi.ru/ege/otkrytyy-bank-zadaniy-
o1 MHOKECTBAMIL eget#t!/tab/173765699-5

Jlornueckue OIepaIUY U OIEPALMH HAL https://fipi.ru/ege/otkrytyy-bank-zadaniy-
52 ege#!/tab/173765699-5

MHO>KECTBaAMH
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3aKoHBI anTeOphl TOTUKU. DKBUBAJICHTHBIC

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

33 . egett!/tab/173765699-5
IpeoOpa30BaHuUs JTOTHUECKHUX BhIPAKCHHIM
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
54 Jlorudeckrie ypaBHEHHUS U CUCTEMBI YPaBHCHHI egett!/tab/173765699-5
Jlornueckue GyHKIUH. 3aBUCUMOCTb KOJIMYECTBA https://fipi.ru/ege/otkrytyy-bank-zadaniy-
o | -
- BO3MOYKHBIX JIOTHIECKUX (PYHKIUH OT KOJMIECTBA egei!/tab/173765699-5
apryMeHTOB. [10/THbIE CHCTEMBI IOTHYECKUX
byHKIUH
Kanonundeckrie GOpMBI JIOTHUECKUX BBIPAKCHHUH. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
56 CoBepIlleHHbIE TU3BIOHKTUBHBIC ¥ KOHBIOHKTHBHBIE egei!/tab/173765699-5
HOpMaJbHbIe (POPMBI, AITOPUTMBI UX ITOCTPOCHHSI
10 Ta0JINIlE UICTUHHOCTHU
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
57 Jloruueckue 3JIeMEeHThI B COCTaBE KOMITBIOTEPA ege#t!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
58 Tpurrep. Cymmartop. MHOTrOpaspsiaHblii CymMmMaTOop ege#f!/tab/173765699-5
ITocTpoeHHe cXeM Ha JOTHUYECKUX DJIEMEHTAX. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
o | -
59 3anKch JOrHYECKOrO BHIPAKEHHMS 110 JIOTUYECKOM egeif!/tab/173765699-5
cXeme
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
60 MHUKPOCXEMBI U TEXHOJIOTHS UX TPOU3BOACTBA egett!/tab/173765699-5
[IpencraBieHune LENBIX YUCEN B TAMATH https://fipi.ru/ege/otkrytyy-bank-zadaniy-
61 ege#!/tab/173765699-5

KOMIIBIOTEPA. Ol"paHI/I‘ICHHOCTB Jualria3doHa 4nceil
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IIPY OTPAHUYCHUU KOJIMYECTBA PA3PAIOB.
[IepenosnHeHue pa3psiiHON CETKU

Be33HakoBbIe U 3HAKOBBIEC JaHHBIE. 3HAKOBBIA OUT.

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

eget#t!/tab/173765699-5

62 JIBOMYHBIN JOTOJIHUTEIBHBIA KO OTPULATEIIbHBIX

yucen

[ToGuTOBEIE JTOrHYECKUE onepanuu. JIornyeckuii, https://fipi.ru/ege/otkrytyy-bank-zadaniy-
63 . . ege#!/tab/173765699-5

aprU(PMETHUECKUI U IUKIUUECKHUI CIBUIH

[IndpoBanue ¢ MOMOILLI IOOUTOBOM OIEpPALUK https://fipi.ru/ege/otkrytyy-bank-zadaniy-
o4 «uckimoygaroniee NJIN» ege#/tab/173765699-5

I[IpencTaBieHne ¥ XpaHEHHE B IAMATH KOMIIbIOTEPA https://fipi.ru/ege/otkrytyy-bank-zadaniy-
65 BEIIECTREHHBIX THCET ege#f!/tab/173765699-5

BrinonHeHnue onepanuii ¢ BEIIECTBEHHBIMU https://fipi.ru/ege/otkrytyy-bank-zadaniy-
66 egett!/tab/173765699-5

YHCJIAMH, HAKOIUJIEHHE OIIUOOK ITPU BHIYUCIEHUAX

ITpakTrueckast paboTa 1o Teme «M3ydyenue https://fipi.ru/ege/otkrytyy-bank-zadaniy-

| _

67 TIOPa3PSIHOTO MAITMHHOTO MPEICTABICHUS [EIBIX U egeit!/tab/173765699-5

BEILIECTBEHHBIX YHCEID)

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

68 AHanu3 aNropuTMoB egett!/tab/173765699-5

Otanbl penieHus 3aJa4 Ha KOMITbIOTEpE. https://fipi.ru/ege/otkrytyy-bank-zadaniy-

| _

69 MHCTpyMEHTAIbHbIE CPEACTBA: TPAHCIIATOD, egei!/tab/173765699-5

OTJIATYHK, TTPOYUIUPOBIITHK
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Cpena nporpammupoBanusa. Komnumnsust u

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

egett!/tab/173765699-5

70 WHTEpIIpeTalnus nporpamM. BupTyanbHble MallIVHBL.
WuTerpupoBanHas cpeia pa3padoTKu
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
71 MeTobl OTIIaIKA TPOTpaMm ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
72 Tumsl IICPCMCHHBIX B A3BIKC ITPOIrPaAMMUPOBAHUA egett!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
73 O6paboTKa LEIbIX YUCET egett!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
74 O6paboTKa BEIIeCTBEHHBIX YHCEI egeft!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
75 Ciyy4aiiHble U IICEBIOCIIy4aliHbIE YUCIIA eget#t!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
76 Bersnenus. CinoxxHble yCI0BUs ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
77 Betrsnenus. CinoxHbIE yCIOBUS ege#!/tab/173765699-5
HI/IKJ]BI C YCIIOBHEM https://fipi.ru/ege/otkrytyy-bank-zadaniy-
78 ege#!/tab/173765699-5
[IMKJIBI C YCIIOBUEM https://fipi.ru/ege/otkrytyy-bank-zadaniy-
79 ege#!/tab/173765699-5
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[{uknsl 10 nepeMeHHoN. B3anmo3aMeHsaeMOoCTh

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

80 egett!/tab/173765699-5
Pa3IMYHBIX BUJIOB IIUKJIOB
O6paboTKa HATYPAJIBHBIX YHCEI C UCIIONb30BAHUEM hitps://fipi.ru/ege/otkrytyy-bank-zadaniy-
81 egett!/tab/173765699-5
IIMKJIOB
HaxoxieHne BCex MPOCTHIX YHCEN B 3aJaHHOM https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
82 nuanasone [Ipaktiuyeckas paboTa o TeMe ege#/tab/173765699-5
«Pemenue 3aga4 MeTo10M riepedopar
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
83 WMHBapuaHT nuKiIa ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
84 JIoKyMEeHTHpOBaHHUE MTPOTPaMM ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
85 O0paboTKa JaHHBIX, XpaHAIIUXCS B (anmax ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
86 Pazbuenue 3agaun Ha moa3aMaun ege#t!/tab/173765699-5
Hcrons30BaHne CTaHIAPTHON OHOIMOTEKH S3bIKA https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
87 nporpaMmupoBanus. [logkimrouenre OuOIMOTEK egel!/tab/173765699-5
MOANPOrpaMM CTOPOHHUX MPOU3BOIUTEIEH
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
88 [ToanporpaMmsl (mpoueAypsl U (PYHKIIH) egett!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
89 [ToamporpaMmmsl (TiporieAyphl U GYHKIINH) ege#!/tab/173765699-5
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[TpakTrueckas pabota no teme "PazpaboTka

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

90 nommporpan” egett!/tab/173765699-5
Pexypcus. PexypcuBHbie 00beKTHI ((ppakTasib). https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
o1 PexypcuBHBIE IPOLICTYPHI U (PYHKIIHAH. egeif!/tab/173765699-5
Vcnonp30BaHue CTeKa JIJIs OPraHnu3aIun
PEKYPCUBHBIX BBI30BOB
[IpakTudeckasi padbota o Teme "PekypcuBHBIC https://fipi.ru/ege/otkrytyy-bank-zadaniy-
92 HonmporpaMM” eget!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
93 MoayabHBIM MPUHIIKIT TOCTPOSHUS IIPOrpaMm ege#t!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
94 YucieHHble METOIEI egett!/tab/173765699-5
[IpakTrueckas padota o Teme «HucieHHoe https://fipi.ru/ege/otkrytyy-bank-zadaniy-
95 I —— ege#t!/tab/173765699-5
o M CcHoNs30BaHIe JUCKPETH3ALIH B https://fipi.ru/ege/otkrytyy-bank-zadaniy-
egett!/tab/173765699-5
BBIYMCIIMTENBHBIX 3a1a4ax geftl/tab/
o7 ITpaktuueckas padora o teme «IIpubnmxénnoe https://fipi.ru/ege/otkrytyy-bank-zadaniy-
. ege#t!/tab/173765699-5
BBIUKCJICHHE JUTMH KPUBBIX U IUIOIIAIACH QHUryp» geft!/tab/
[TpakTrueckas pabora o reme «Ilouck MakcuMyma https://fipi.ru/ege/otkrytyy-bank-zadaniy-
98 (MiHIMYMa) by HKIHID ege#f!/tab/173765699-5
O0paboTKa CUMBOJIBHBIX JaHHBIX. AJITOPHTMEI https://fipi.ru/ege/otkrytyy-bank-zadaniy-
. | -
99 00pabOTKK CHMBOJIBHBIX CTPOK: MOACUET ege!/tab/173765699-5

KOJINYECTBA MOSIBJICHUN CUMBOJIA B CTPOKE
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AAroput™Msl 00pabOTKH CUMBOJIBHBIX CTPOK:

https://fipi.ru/ege/otkrytyy-bank-zadaniy-
egett!/tab/173765699-5

100 pa30ueHne CTPOKH Ha CJIOBa IO MPOOETHHBIM

CUMBOJIaM

AJropuTMBI 00pabOTKH CHMBOJIBHBIX CTPOK: MOUCK https://fipi.ru/ege/otkrytyy-bank-zadaniy-
101 IOJICTPOKH BHYTPH JITAHHOM CTPOKH; 3aMeHa egeif!/tab/173765699-5

HalICHHOH MOACTPOKHU HA JPYTYIO CTPOKY

[Ipaktrueckas padora no teme "OOpabOTKa CTPOK € https://fipi.ru/ege/otkrytyy-bank-zadaniy-
102 UCITOIb30BaHuEM (DYHKIHIA CTaHIapTHOM egei!/tab/173765699-5

OMOIMOTEKH S3bIKa MPOTpaMMUpPOBaHUs"

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

103 ['eneparus cioB B 3aaHHOM aji)aBUTE egett!/tab/173765699-5

MaccuBsl 1 IOCIEA0BATEILHOCTH YHCE. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
104 [TpakTrueckas paboTa 1o TeMe "3aroaIHeHne egeit!/tab/173765699-5

MaccuBa'

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

105 O06001IEHHBIE XapaKTEePUCTUKU MacCUBa ege#t!/tab/173765699-5

JIMHEWHBIN ITONCK 3aJaHHOTO 3HAYEHHS B MACCHBE. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
106 ITpakTrueckast paboTa 1o Teme "JIMHEHHBIN MOUCK egei!/tab/173765699-5

3a/IaHHOTO 3HA4YEHHsI B Maccuse"

IMpaktrueckas pabora mo teme "Ilouck https://fipi.ru/ege/otkrytyy-bank-zadaniy-
107 MHHMMAJIBLHOTO (MaKCUMAJILHOTO) DIIEMEHTA B egel!/tab/173765699-5

YUCJIOBOM Maccuse"
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CopTHpoBKa ogHOMEpHOTO MaccuBa. [IpocTeie

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

egett!/tab/173765699-5

108 MeTo/1bl copTUpoBKU. [IpakTryeckas pabora mno
teme "[IpocThie METOIbI COPTUPOBKU MaccuBa'
CopTupoBKa ClIUssHEEM. BeicTpas copTupoBKa https://fipi.ru/ege/otkrytyy-bank-zadaniy-
- | -
109 maccusa (anroputM QuickSort). [Ipakruueckas egefi!/tab/173765699-5
pabota o Teme "bricTpas copTHpoBKa MaccuBa"
JIBOMYHBIN MOMCK B OTCOPTUPOBAHHOM MACCHBE. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
110 | . " egett!/tab/173765699-5
[Ipaktrueckas pabota o teme "/[BOMYHBIN TOUCK
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
111 JIByMepHbIe MaCCUBBI (MaTPHILbI) ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
112 AnropuTMbI 00pabOTKH MaTPUIL ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
113 Pemenue 3a1au ananusa 1aHHbBIX egett!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
114 CpezncTBa TEKCTOBOTO IIpoLeccopa ege#f!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
115 KommbrorepHast BEpCTKa TEKCTA ege#!/tab/173765699-5
IpakTryeckas pabora 1o Teme "BépcTka https://fipi.ru/ege/otkrytyy-bank-zadaniy-
116 " egett!/tab/173765699-5
JIOKyMEHTOB C MaTeMaTHIYECKUMU (hopMyIaMu
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
117 HNHCTpyMEHTBI peLieH3UPOBAHUSA eget#!/tab/173765699-5
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-

118 HMHCTpyMEHTBI PELEH3UPOBAHUS egef#f!/tab/173765699-5
[Tpaktrueckas padora mo Teme "MHOroCTpaHUYHBIE https://fipi.ru/ege/otkrytyy-bank-zadaniy-
119 ):[OKyMeHTBI" ege#t!/tab/173765699-5
O6maunbie cepBuchl. KoytekTuBHast pabora ¢ https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
120 nokyMmeHnTtamu. I[IpakTuueckas paboTa 1o Teme ege#/tab/173765699-5
"KosnektuBHas pabota ¢ JokymeHTamu'"
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
121 Ananu3 ganHeIX. bospinme maHHbie ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
122 Maivaaoe o0yueHue ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
123 AHanu3 TaHHBIX C TIOMOIIBIO 3JICKTPOHHBIX TaOJHII ege#!/tab/173765699-5
[TpakTrueckast pabota 1mo Teme "AHaIn3 TaHHBIX C https://fipi.ru/ege/otkrytyy-bank-zadaniy-
124 " egett!/tab/173765699-5
MTOMOIIIBIO SJIEKTPOHHBIX TAOJIHI]
IToctpoenue rpadukoB GyHKIHiA. [IpakTHyecKas https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
pabota 1o Teme "HarusaHoe npeacrasieHne egel!/tab/173765699-5
125 pe3yNbTaTOB CTATUCTUYECKOW 00paOOTKHU JaHHBIX B
BHJIC AUArpaMM CpPEICTBaMU pelaKTopa
AIIEKTPOHHBIX Ta0IUI"
[Toctpoenue rpadukos ¢yukiwii. [IpakTuaeckas https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
126 pabora no reme "HarisaHoe npeacTaBieHue egett!/tab/173765699-5

pe3ynbTaTOB CTATUCTUYECKOW 00paOOTKHU TAHHBIX B
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BHJIE IUarpaMM CpEJICTBaMU peAaKkTopa
AIEKTPOHHBIX Ta0UIT"

JIunuu Tpenna. [Ipaktuyeckas padora 1o reme

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

127 " " egett!/tab/173765699-5
[Ton6op nmuHMM TpeHaa, MPOTHO3UPOBAHUE
[Tonbop mapamerpa. [Ipakrruueckas pabora 1o TemMe https://fipi.ru/ege/otkrytyy-bank-zadaniy-
o | -
128 "UucaeHHOE PELIEHHE YPABHEHUI ¢ ITIOMOLIBIO egei!/tab/173765699-5
noaobopa napamerpa”
OnTuMH3anus Kak MOMCK HAMIYYIIETO PEIICHUS B https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
- 3aaHHbIX yciaoBusx. [IpakTuueckas pabota mo egei!/tab/173765699-5
Teme "Pemienue 3a1a4 ONTUMU3ALNN C IOMOUIIBIO
AIEKTPOHHBIX Ta0IHIl"
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
130 HTOroBsliii NpoeKT ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
131 PesepBHOE Bpems ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
132 PesepBHOE Bpems ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
133 PesepBHOE Bpems ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
134 PesepBHOE Bpems ege#f!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
135 PesepBHOE Bpems ege#!/tab/173765699-5
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-

136 PesepBHOE Bpems 1 eget#t!/tab/173765699-5
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136
11 KJIACC
(136 yacoB)
Ne JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTEJILHbIE
Tema ypoka Bcero P unp P
n/n pecypchl
1 K 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-
OJIMYECTBO HHpOPMALIH egeti!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
2 KomuuectBo nadopmaruu 1 eget#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
3 AJITOPUTMBI CKATHUS JAHHBIX 1 ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
4 AnroputMm Xadhdmana 1 ege#t!/tab/173765699-5
I[TpakTuueckas padora 1o Teme "CrkaThe JaHHBIX C https://fipi.ru/ege/otkrytyy-bank-zadaniy-
S " 1 ege#!/tab/173765699-5
MOMOIIBI0 airopuTMa Xaddhmana
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
6 Anroputm LZW 1 egett!/tab/173765699-5
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AJ'IFOpI/ITMBI CKaTHA JaHHBIX C IIOTCPIAMMU.

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

egett!/tab/173765699-5

7 [Ipaktruueckas pabora no teme "CxxaTrie TaHHBIX C
norepsimu (anroputmsl JPEG, MP3)"
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
8 CkopocTh nepeaun JaHHBIX egeft!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
9 CKOpOCTL nepcaadn JaHHbIX ege#t!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
10 IToMexX0yCTOMYMBBIE KOBI ege#f!/tab/173765699-5
HpaKTI/ITleCKaﬂ pa60Ta IO TeMe https://fipi.ru/ege/otkrytyy-bank-zadaniy-
11 " . " egett!/tab/173765699-5
HOMGXOYCTOI/ILII/IBBIC KObI
Cuctembl. KOMIOHEHTBI CHCTEMBI U MX https://fipi.ru/ege/otkrytyy-bank-zadaniy-
~ o I -
1 B3aumoeiictere. CuCTEMHBIN dPPEKT. egeff!/tab/173765699-5
VYrpaBieHue Kkak HHPOPMAIIMOHHBIN MPOIEcC.
OOGpaTHas CBS3b
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
13 Mojaenu 1 MOACTUPOBAHUE egett!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
14 I'padsr ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
15 Pemenue 3amau ¢ momorpio rpadoB ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
16 Pemenue 3amau ¢ momoripio rpadoB egett!/tab/173765699-5
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-

17 JepeBps ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
18 OCHOBBI TEOPUU UTP eget#t!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
19 OCHOBBI TEOPUU UTP ege#f!/tab/173765699-5
[pakTrueckas pabora o teme "ITouck https://fipi.ru/ege/otkrytyy-bank-zadaniy-
o o | -
20 BBIMTPBIITHONW CTPATETUU B UTPE C MOJTHOMU egett!/tab/173765699-5
uHdopmarmein"
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
21 CpencrBa UCKYCCTBEHHOI'O HHTEIUIEKTA eget#t!/tab/173765699-5
HpaKTI/I‘—IeCKaSI pa60Ta IO TEME "CpeI[CTBa https://fipi.ru/ege/otkrytyy-bank-zadaniy-
22 " egett!/tab/173765699-5
HWCKYCCTBEHHOTO MHTEJICKTA
dopmanuzarys IOHATHS alropuTMa. MarmHa https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
23 TrropyHra KaKk yHMBEPCAIbHas MOJIEIb egei|/tab/173765699-5
BbluncieHud. Te3nc Yépua—TrropuHra
dopmanm3zanys MOHATHS alropuT™Ma. MarmHa https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
24 TrropyHra KaKk yHMBEpCalIbHask MOJEIb cechl/tab/173765620-5
BbIuncieHu. Tezuc Yépua—TrropuHra
[IpakTuueckas padora o Teme "CocTapieHne https://fipi.ru/ege/otkrytyy-bank-zadaniy-
25 . " egett!/tab/173765699-5
MPOCTOM MPOrpaMMBbI JIJI1 MAIIMHbI ThIOpUHTA
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
26 Mamuna Ilocra egett!/tab/173765699-5
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-

27 Hopwmanbasie anropudmbel MapkoBa eget#t!/tab/173765699-5
AJNTOPUTMUYECKH HEPa3pENIUMBbIE 3a1a4u. 3a1a4a https://fipi.ru/ege/otkrytyy-bank-zadaniy-
o | -
28 ocranoBa. HeBO3MOKHOCTh aBTOMATUYECKOM egeitl/tab/175765699-5
OTJIaJKU IPOrPaMM
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
29 CI10HOCTb BBIYUCIIEHUN ege#!/tab/173765699-5
[TorCK MPOCTBIX YKCEIT B 33laHHOM JTHAIa30He C https://fipi.ru/ege/otkrytyy-bank-zadaniy-
30 egeif!/tab/173765699-5
TIOMOIIIBIO AITOPUTMA «PEIIETO DpaTocheHar
I[Mpaktuueckas padota mo Teme "[ToUCK IPOCTHIX https://fipi.ru/ege/otkrytyy-bank-zadaniy-
31 " egett!/tab/173765699-5
YrCell B 3aJAaHHOM JIAIia30He
MHoropa3psaHble Leble YUCIa, 3aJa41 JUINHHOM https://fipi.ru/ege/otkrytyy-bank-zadaniy-
32 ege#t!/tab/173765699-5
apuMeTHKH
[IpakTruueckas padota no teme "Peanuzanus https://fipi.ru/ege/otkrytyy-bank-zadaniy-
33 . " egett!/tab/173765699-5
BBIUMCIIEHUI ¢ MHOTOPa3psAHBIMU YKMCIIAMH
CnoBapu (accollMaTUBHBIE MACCHBBI, https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
2 oToOpaxenus). Xom-rabmuupl. [loctpoenue egeitl/tab/173765699-5
an(aBUTHO-YACTOTHOTO CJIOBAPS LIS 3aJ1aHHOTO
TEKCTa
[paktuueckas padota 1o teme "TlocTpoenue https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
35 aa(aBUTHO-YACTOTHOTO CJIOBAPS VIS 33JaHHOTO egeitl/tab/173765699-5

Tekcra'"
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AHanm3 TeKcTa Ha €CTECTBEHHOM SI3BIKE.

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

egett!/tab/173765699-5

36 Brienienne nocienoBareabHOCTER Mo M1abIIoHYy.
Perynspubie BeipaxkeHus. HacTOTHBIN aHAIU3
I[TpakTuueckas padoTa 1mo Teme "AHanu3 TEKCTa Ha https://fipi.ru/ege/otkrytyy-bank-zadaniy-
37 " egett!/tab/173765699-5
€CTECTBEHHOM SI3BIKE
Crexu. AHAIU3 NPaBUILHOCTH CKOOOYHOTO https://fipi.ru/ege/otkrytyy-bank-zadaniy-
38 ege#!/tab/173765699-5
BBIPAXKEHUSI
Brruncinenne aprupMeTHUECKOrO BEIPAXKEHUS, https://fipi.ru/ege/otkrytyy-bank-zadaniy-
39 . egett!/tab/173765699-5
3aIMCaHHOrO B MOCTHUKCHON opme
[TpakTuueckas padota o Teme "BrerunciacHue https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
40 apru(PMETHIECKOTO BHIPAKEHHMS, 3aITUCAHHOTO B egeft!/tab/173765699-5
noctdukcHon popme”
Ouepeny. Mcronp30BaHue odepey s https://fipi.ru/ege/otkrytyy-bank-zadaniy-
41 egett!/tab/173765699-5
BPEMEHHOI'0 XpaHEHUS JaHHBIX
ITpakTuyeckas padora o teme "Hcnonap3oBanue https://fipi.ru/ege/otkrytyy-bank-zadaniy-
42 " ege#!/tab/173765699-5
ouepenu
HepeBB;{. Peanﬂgaul/l;{ JIEpeBa C TOMOIIIBIO https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
13 CCBUIOYHBIX CTPYKTYP. J[BonuHbIe (OMHAPHEIE) egei!/tab/173765699-5
nepesbs. [TocTpoeHue aepesa ajis 3a1aHHOTO
aprU(PMETHIECKOTO BEIPAKEHHUS
[TpakTryeckas pabora o teme "VCIons30BaHue https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
44 JIEPEBLEB TS BHIUUCIIEHUS apu(PMETHIECKUX egeit!/tab/173765699-5

BbIpaKEHUN"
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PexypcuBHBIE anropuT™MbI 00X0/1a AepeBa.

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

egett!/tab/173765699-5

45 Hcnosnp3oBaHue cTeka U ouepean 1t 00Xo1a
nepena
PexypcHBHBIE alITOPUTMBI 00X01a JepeBa. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
46 Hcmonp30BaHue CTeKa M Ouepeau it 00Xoaa egeft!/tab/173765699-5
nepena
Anroputmsl Ha rpadax. [Toctpoenne https://fipi.ru/ege/otkrytyy-bank-zadaniy-
47 MHHHMAJILHOTO OCTOBHOTO JIEpPEBa B3BEIIEHHOTO egeit!/tab/173765699-5
CBSI3HOTO HEOPHEHTUPOBAHHOIO Tpada
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
48 O6xox rpada B riryouny. O6xoj rpada B UpUHY ege#!/tab/173765699-5
49 KonuuecTBOo pasiuuHbIX MyTei MEKY BEPIIUHAMU :;tep;;// ::;/';;3/ ;—‘i:/G ‘;g_’;’tvv'ba”k'zada“i\/‘
OPHUEHTHPOBAHHOTO AIIMKJINYECKOro rpada
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
50 Anroputm JleWKCTpHI. ege#!/tab/173765699-5
[TpakTryeckas padoTa mo Teme "Boraucienue https://fipi.ru/ege/otkrytyy-bank-zadaniy-
51 JUTMHBI KPaTYaMIIero myTH MEKIy BEPITHHAMHE egeff!/tab/173765699-5
rpada (anroput™ JlerikcTps)”
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
52 Anroputm @noitia—Y opiiaiia ege#!/tab/173765699-5
3amaum, pemaemMble ¢ IOMOIIBIO THHAMUYECKOTO https://fipi.ru/ege/otkrytyy-bank-zadaniy-
53 POrPaMMHPOBAHUS: BEIYUCICHUE PEKYPCHBHBIX egeft!/tab/173765699-5

hyHKIUN
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[TpakTuueckas pabota no Teme "Brruncnenue

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

egett!/tab/173765699-5

54 PEKYPCHUBHBIX (PYHKIIUM C ITOMOIIBIO

JTUHAMHYECKOT0 MPOrpaMMHUPOBaHUS"

3aaun, penraeMpie ¢ MOMOIIBIO JUHAMUYECKOTO https://fipi.ru/ege/otkrytyy-bank-zadaniy-

. | -

55 IPOrPaMMHUPOBAHHMS: MTOACYET KOJMIECTBA egeifl/tab/173765699-5

BapHUaHTOB

[Mpaktrueckas padora mo Teme "Iomcuér https://fipi.ru/ege/otkrytyy-bank-zadaniy-

| _

56 KOJINYECTBA BAPUAHTOB C TIOMOMIBIO egei#/tab/173765699-5

JUHAMHUYECKOIO MPOrPAMMUPOBAHHUS"

3amaun, pemaeMble ¢ IIOMOIIBI0 JUHAMUYCCKOTO https://fipi.ru/ege/otkrytyy-bank-zadaniy-
57 egett!/tab/173765699-5

MIPOTPaMMHUPOBAHUS: 3a/1a4l ONITUMH3AITAN

[TonaTtre o mapagurmMax nporpammuposanus. O630p https://fipi.ru/ege/otkrytyy-bank-zadaniy-
58 egett!/tab/173765699-5

SI3IKOB IPOTPAMMHUPOBAHUS

[TonsiTrie 00 0OBEKTHO-OPUEHTUPOBAHHOM https://fipi.ru/ege/otkrytyy-bank-zadaniy-
59 eget#t!/tab/173765699-5

MIPOTpaMMHUPOBAHUH

https://fipi.ru/ege/otkrytyy-bank-zadaniy-
60 OO0BekThI U K1acchl. CBOMCTBA 1 METOABI OOBEKTOB eget#t!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-

61 OOBEKTHO-OPUECHTUPOBAHHBIN aHATN3 egeft!/tab/173765699-5

I[IpakTueckas padora no teme "Hcnons3zoBanue https://fipi.ru/ege/otkrytyy-bank-zadaniy-
62 " egett!/tab/173765699-5

TOTOBBIX KJIACCOB B IIpOrpaMMe

Pa3paboTka mporpaMM Ha OCHOBE 0OBEKTHO- https://fipi.ru/ege/otkrytyy-bank-zadaniy-
63 egett!/tab/173765699-5

OpPUEHTHPOBAHHOIO MOAX0/1a
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[TpakTuueckas pabora "Pa3pabotka npoctoit

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

64 " ege#!/tab/173765699-5
MPOTPaMMBI C UCTI0JIb30BAaHUEM KJIACCOB
Nukancyssius. [IpakTrndaeckas paboTa 1o TeMe https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
65 "Pa3paboTKa Kiiacca, UCIOIb3YIOLIEro egeit|/tab/173765699-5
MHKATCYJISIUI0"
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
66 Hacnenosanue. [lonmumopduzm ege#t!/tab/173765699-5
[TpakTuueckas padora o teme "Pa3paborka https://fipi.ru/ege/otkrytyy-bank-zadaniy-
67 HepapXuu K1accos" ege#f!/tab/173765699-5
CpeIIBI 6BICTpOfI pa3p2160TKI/I IPOrpaMM. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
68 . egett!/tab/173765699-5
[IpoexkTupoBanue naTepdeiica moyp30BaTes
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
69 [TpoexkTupoBanue naTepdeiica mop3oBaTes egett!/tab/173765699-5
Hcnonb30BaHne TOTOBBIX YIPABIISIEMbIX JIEMEHTOB https://fipi.ru/ege/otkrytyy-bank-zadaniy-
70 z egett!/tab/173765699-5
JUTsl TOCTpOoeHust uHTepdeiica
I[TpakTuueckas padora o Teme "PaspaboTka https://fipi.ru/ege/otkrytyy-bank-zadaniy-
71 . egett!/tab/173765699-5
MpOrpamMMbl ¢ rpapuueckuM nHTepdencom
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
72 N3yuyenue BTOPOro si3pika MporpaMMUpPOBaAHUS egett!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
73 N3ydeHne BTOPOro A3blka MPOrpaMMUPOBAHUS ege#t!/tab/173765699-5
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OTanel KOMIIBIOTCPHO-MATCMATUICCKOT' O

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

74 MO THPOBAHIS ege#t!/tab/173765699-5
I[HCKPGTH:%IHHH IIPU MAaTEMATUYECKOM https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
75 MOJICTTUPOBAHUH HETIPEPHIBHBIX MTPOIIECCOB. egeft!/tab/173765699-5
MonenupoBaHue IBUKECHUS
I[TpakTHdeckas paboTa o Teme "MojenupoBaHne https://fipi.ru/ege/otkrytyy-bank-zadaniy-
76 R— ege#!/tab/173765699-5
MogeaupoBaHue OMOIOTHYCCKUX CHCTEM. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
77 [TpakTuyeckas padora mmo Teme "MoaenupoBaHue egei#/tab/173765699-5
OHOJIOrMYECKUX cucTeM"
MaTtemaTHueckrue MOJIEIN B SKOHOMUKE. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
78 ege#!/tab/173765699-5
BrraucnurenbHbie SKCIEPUMEHTHI ¢ MOACIISIMU
BepositHocTHBIe MOAenu. [TpakTuueckas padora o https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
79 teMe "MIMHUTALMOHHOE MOAEIUPOBAHUE C ITIOMOLIBIO ege#|/tab/173765699-5
MeTtoaa Monte-Kapio"
KomribroTrepHoe MoAEIMpPOBaHUE CUCTEM https://fipi.ru/ege/otkrytyy-bank-zadaniy-
80 S — ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
81 O06paboTKa pe3yIbTaTOB SKCIIEPUMEHTA ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
82 Tabnuunbie (pensUOHHbIE) 0a3bl JaHHBIX ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
83 Tabnuunbie (pensiOHHbIE) 0a3bl JaHHBIX ege#!/tab/173765699-5
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[Touck, copTupoBKa U PUIBTPALUS JaHHBIX.

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

egett!/tab/173765699-5

84 3anpockl Ha BEIOOPKY JaHHBIX. 3apPOCHI C
napaMeTpaMu. BeIaucisieMbIe oIS B 3ampocax
HOI/ICK, COPTHUPOBKA U (bHJILTpaHI/IH TaHHBIX. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
| -
85 3anpocsl Ha BBEIOOPKY JaHHBIX. 3aMPOCHI C egeft!/tab/173765699-5
napamMeTpaMu. BeIaucisieMble oIS B 3ampocax
I[TpaxTHdeckas padoTa mo Teme "PaboTa ¢ roTOBOI https://fipi.ru/ege/otkrytyy-bank-zadaniy-
86 R ege#!/tab/173765699-5
MuoroTtabiauunbie 0a3bl JaHHbBIX. TUIBI CBSA3EH https://fipi.ru/ege/otkrytyy-bank-zadaniy-
o | -
87 Mex 1y Tabnuiamu. Baenmauit kirod. LlemoctHoCTh egei#/tab/173765699-5
0a3bl JaHHBIX
Mpuorotabnuunbie 0a3bl JaHHBIX. THITBI CBA3CH https://fipi.ru/ege/otkrytyy-bank-zadaniy-
o | -
88 Mexay TadmunaMu. Bremnuii kirod. IlenocTHoCcTs egett!/tab/173765699-5
0a3bl JaHHBIX
[Ipaktrueckas pabora o teme "Paspaborka https://fipi.ru/ege/otkrytyy-bank-zadaniy-
89 . " ege#!/tab/173765699-5
MHOTOTA0INYHON 0a3bl JaHHBIX
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
90 3anpockl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX ege#t!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
91 3anpochl K MHOTOTa0JIMYHBIM 0a3aM JaHHBIX eget#t!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
92 3anpockl K MHOTOTA0IMYHBIM 0a3aM JTAaHHBIX ege#!/tab/173765699-5
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[TpakTuueckas paboTa mo Teme "3ampochl K

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

93 . " eget#t!/tab/173765699-5
MHOTroTa0IMYHON 0a3e JTaHHBIX
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
94 A3bIK ynipaBieHus: JaHHbIMUA SQL ege#!/tab/173765699-5
I[IpakTuueckas pabora 1o Teme "YipasieHue https://fipi.ru/ege/otkrytyy-bank-zadaniy-
95 N egett!/tab/173765699-5
JAHHBIMU C ITOMOIIBIO s3b1Ka SQL
Hepensimonnsle 0a3bl JTaHHBIX. DKCIICPTHBIC https://fipi.ru/ege/otkrytyy-bank-zadaniy-
96 CHOTEMLL egett!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
97 NHTepHET-IpHIIOKEHNS ege#!/tab/173765699-5
[ToHATHE O CEpBEPHON U KIIMEHTCKOW YacTAX CaWlTa. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
. | -
98 TexHOIOIUs KKJIUEHT — CEPBEPY, €€ JOCTOMHCTBA egeff!/tab/173765699-5
U HEJIOCTATKH
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
99 OcHoBbrl s1361ka HTML ege#t!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
100 OcuoBrl a1361ka HTML egett!/tab/173765699-5
Tpaxtuueckas paGora o teme "Cosnanue https://fipi.ru/ege/otkrytyy-bank-zadaniy-
101 TeKCTOROI Be6-CTpaHI/IHBI" ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
102 OcHoBbrl s1361ka HTML egett!/tab/173765699-5
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-

103 OcHossl sa3e1ka HTML eget#t!/tab/173765699-5
IMpakTrdeckas pabota o teme "Co3nanue BeoO- https://fipi.ru/ege/otkrytyy-bank-zadaniy-
~ e I -
104 CTPaHHMIIBI, BKIIIOYAIONIEH MyIbTHMEINIMHBIE egeft!/tab/173765699-5
00BEKTHI (PUCYHKH, 3ByKOBBIE JIaHHbIE, BUAEO)"
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
105 OcHoBbI KackaaubIx Ta0aui ctuiei (CSS) ege#f!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
106 OcHoBbI KackaaHbIX Ta0auI cTriei (CSS) egett!/tab/173765699-5
IpakTrueckas pabota 1o Teme "OpopmieHue https://fipi.ru/ege/otkrytyy-bank-zadaniy-
107 o ege#f!/tab/173765699-5
CTpaHUIIBI C TTOMOIIBIO KACKAIHBIX TAOJIHI] CTHUIICH
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
108 Cuenapun Ha s3bIke JavaScript ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
109 Cuenapun Ha s13bIke JavaScript ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
110 ®opMbl Ha BeO-CTpaHULIE ege#!/tab/173765699-5
I[IpakTuueckas padota 1o Teme "O6paboTKa https://fipi.ru/ege/otkrytyy-bank-zadaniy-
111 AHHBIX (bOpM" ege#!/tab/173765699-5
Pa3mMemienne Be6-caliToB. Y ciyra XOCTUHTA. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
112 egett!/tab/173765699-5

3arpy3ka (aityioB Ha calT
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Kangpuposanue. McnpaBineHne nepCreKTUBEI.

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

egett!/tab/173765699-5

113 I'nctorpamma. Koppekius ypoBHEH, KOPPEKITHSI

rBera. O0ecIBeUnBaHKE [IBETHBIX N300paKeHUH

BBox n300pakeHuii ¢ HCIOIb30BAHUEM PA3THYHBIX https://fipi.ru/ege/otkrytyy-bank-zadaniy-
114 1 (POBLIX ycTpoicTs. [IpakTuueckas paboTa 1o egeft!/tab/173765699-5

teme "O0padoTka 1udpoBeix hoTorpadpuit”

Perymis. Pabota ¢ obnactsimu. @UIbTpHI. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
115 [IpakTrueckas padora 1o Teme "PeTymib uppOBBIX egei!/tab/173765699-5

¢dotorpadpuit"

MHorocoiiHbie n300paxenus. TeKCTOBBIC CIIOH. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
116 Macka cnost. Kanansl. CoxpaHeHHe BbIIEIEHHON egei!/tab/173765699-5

oOnacTu

[pakTryeckas pabora 1o reme "MHOToCI0MHbIE https://fipi.ru/ege/otkrytyy-bank-zadaniy-
117 H306paKeHus” ege#!/tab/173765699-5

[ToaroroBka WLTIOCTPALIHiA 1S B€O-CaNTOB. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
118 INpakTryeckas paboTa 1o TeMe " AHUMUPOBAaHHEIE egef!/tab/173765699-5

n3o0pakeHus"

BekropHast rpaduka. Bekropuzanus pacTpoBbIX https://fipi.ru/ege/otkrytyy-bank-zadaniy-
119 T —— ege#!/tab/173765699-5

[IpakTuyeckas padora 1o teme "BektopHas https://fipi.ru/ege/otkrytyy-bank-zadaniy-
120 rpaduxa” eget!/tab/173765699-5

[IpHHIUIIBI TOCTPOCHHUS ¥ PEIAKTHPOBAHS https://fipi.ru/ege/otkrytyy-bank-zadaniy-
121 egett!/tab/173765699-5

TPEXMEPHBIX MOJIEIIEN
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[Ipaktrueckas padora mo Teme "Co3gaHue mMpOCTHIX

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

122 TPEXMEPHBIX MOZETei" ege#t!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-

123 Cerounslie Moaenu. Marepuasl ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-

124 [TpakTudeckas padora mo Teme "Cetounbie Moaenn" egett!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-

125 MoaennpoBaHrue HCTOYHUKOB OCBelIeHUA. Kamepsl egett!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-

126 [Ipaktuueckas padora no teme "Penaepunr" eget!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-

127 AnnutuBHBIC TeXHOJOTHH (3D-nipuHTEpHI) eget#t!/tab/173765699-5
IMousiTHE O BHpTyaHBHOfI PeaNbHOCTH U https://fipi.ru/ege/otkrytyy-bank-zadaniy-

128 JIOIIOJIHEHHOM PeaIbHOCTH egeil/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-

129 PeszepBHOE Bpems ege#f!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-

130 PesepBHoe Bpems ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-

131 PesepBHOE Bpems egett!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-

132 PesepBHOE Bpems ege#!/tab/173765699-5
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-

133 PesepBHoe Bpems 1 ege#!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-

134 PesepBHOE BpeMms 1 egett!/tab/173765699-5
https://fipi.ru/ege/otkrytyy-bank-zadaniy-

135 PeszepBHOE Bpems 1 ege#!/tab/173765699-5
| https://fipi.ru/ege/otkrytyy-bank-zadaniy-

136 PesepBHOE Bpems 1 egett!/tab/173765699-5

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136
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IV. MNPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBFPA3OBATEJIBHOM ITPOT'PAMMBI
V. Kox IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam

NpoBepPsieMOro  OCBOEHHsS OCHOBHOI 00pPa30BaTEIbHOM NPOIPAMMBI CPEIHEr0
TpedoBaHUs 001ero ooOpazoBaHus

1. 3name (nonumamo)

[Tonnmanue OCHOBHBIX MIPUHIIHATIOB YCTpOMCTBA 5
(YHKIIMOHUPOBAHUS COBPEMEHHBIX CTAI[MOHAPHBIX U MOOMIIBHBIX
11 KOMIIbIOTEPOB; TEHJICHLINH pa3BuUTHUsA KOMITBIOTEPHBIX
' TEXHOJIOTH; BIJIaJIcHUE HAaBBIKAMU Pa0OTHl C OMNEPALMOHHBIMU
CUCTEeMaMH U OCHOBHBIMHU BHJJIAMHU TPOTPAMMHOTO 00eCreYeHHUs

JJI1 pCIICHUA y‘le6HLIX 3a4a4 I10 BLI6paHHOﬁ cricquajinu3anumu

12 Hanuumne npencraBnenuii 0 0a30BBIX MPUHIIMIIAX OPTaHU3ALNH U

(1)YHKI_II/IOHI/IpOBaHI/I$I KOMIIbHOTCPHBIX ceTe

13 ITonumanue OCHOBHBIX IMPUHOUIIOB JHCKPCTU3AIUU PA3JINYHBIX

BUJIOB HHPOpMAIHH

[Tonnmanuie 06a30BBIX AITOPUTMOB OOpPAaOOTKH YHMCIOBOW H
TEKCTOBOM MH(pOpMAIUH (3aMUCh YUCENl B TO3UIIMOHHOI CUCTEME
14 CUHCIICHHUSI, IETTUMOCTb IIEJIBIX YHCEN; HAXOXKIACHUE BCEX MPOCTHIX
' grcel B 3aJaHHOM JMamna3oHe; o0padoTKa MHOTOPa3psIHBIX
LEJBIX YUCEIT; aHAJIU3 CUMBOJIBHBIX CTPOK U APYTUX ), AITOPUTMOB

TIOMCKa U COPTHUPOBKHU

15 3HaHue (I)YHKI_[I/IOHEUIBHBIG BO3MOXHOCTU HHCTPYMCHTAJIbHBIX

CPENICTB Cpe/bl pa3paboTKu

16 BnangeHne OCHOBHBIMH CBEICHHSAMHU O 0azax JaHHBbIX, HX

CTPYKTYpE, CPEJICTBAX CO3/aHUs U PabOThI C HUMH

[loHnmaHue BO3MOXHOCTEM M  OTPAHUYEHUM  TEXHOJIOTMH
17 HMCKYCCTBEHHOTO MHTEIJIEKTa B PA3JIMYHBIX O0JIACTSIX; HAJIUYHE

MpeicTaBiIeHud 00  HMCHONB30BaHUM  MH(OPMALMOHHBIX

TEXHOJIOTUH B pa3IMYHbIX MPOQecCHOHANbHBIX chepax

Bnagenne — TeopeTHMUeCcKMM  ammaparow, MO3BOJIIOIUM
OCYILIECTBIIATH NPEACTABIECHUE 3aJAaHHOTO HATYPAJIbHOIO YKCIIA B
Pa3IMYHBIX CHUCTEMAaxX CUUCIICHHS; BBIIOJHATH IpPeoOpazoBaHUs
1.8 JIOTUYECKUX BBIPAXKEHHUM, UCIOIb3YS 3aKOHBI alreOphl JIOTHKU;
ONpeNeNiATh KpaTyallimii myTh BO B3BELIEHHOM TIpade u
KOJIMYECTBO IyT€d MEXKIy BEPLIIMHAMH OPUEHTHUPOBAHHOIO

aIMKJINYECKoro rpada




Ymems

2.1

YMeHne HCII0Ib30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUC MOJCIIN
JUIS aHaiu3a OOBEKTOB U MPOIECCOB: (OPMYJIHUPOBATH IIENb
MO/ICTTHPOBAHHSI, BBIOJIHATH aHAJIN3 PE3yJIbTATOB, MOJYYCHHBIX B
X0/lIe MOJCIIMPOBAHMUS; OICHUBATh  AJCKBATHOCTh  MOJCIH
MOJICTUPYEMOMY  OOBEKTY WJIM  HpOLECCy; HPEACTABIATH

PE3YIbTATHI MOACIIMPOBAHNA B HATJIAJHOM BH/IC

2.2

2.3

2.4

YMeHue KiacCuPUIMPOBaTh OCHOBHBIC 3a7]a4d aHaIHM3a JaHHBIX
(mporHo3upoBaHue, Kiaccudukanus, KiacTepuzalus, aHaIN3
OTKJIOHEHHI); TIOHMMATh IOCJIEIOBATEILHOCTD PELICHUs 3a]ad
aHaJIM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA
KadyecTBa JIaHHBIX, BBIOOp W (WIM) TIOCTPOEHHUE MOJEIIH,
npeoOpa3oBaHue NaHHBIX, BU3YAIU3AIlHsl JAHHBIX, HHTEPIPETaIHs

PE3YyJIbTAaTOB

YMenue omnpenensaTh HHPOPMAIMOHHBI O0BEM TEKCTOBBIX,
rpadUyYecKuX U 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX Iapamerpax
JUCKpPETU3AlMU. YMEHHE ONPEIeNATh CPEJHIOI CKOPOCTh
nepeaadn JaHHBIX, OIEHUBATh U3MEHEHUE BPEMEHHU TIepe1auu Mpu
M3MEHEHUU HHPOPMAIIMOHHOTO 00bEMa TAHHBIX U XapaKTEPUCTUK

KaHaja CBs3U
YMeHue CTpOuTh KOJ, OOECHeYMBAIOIIUNA  HAUMEHBIIYIO
BO3MOXKHYIO CPEIHIOIO ITTUHY COOOIIEHUS ITPU U3BECTHOM YacToTe

CHUMBOJIOB

2.5

YMeHHe HCHoap30BaTh MPH  pEUNIEHUWM  3aJad  CBOMCTBA
MTO3UIIMOHHOM 3aIlMCH 4YMCEJ, AJITOPUTMBI MOCTPOCHUS 3aIlNCH
4yyclna B IO3ULMOHHOM CHCTEME CYHUCICHMS C 3aJaHHBIM
OCHOBAHHUEM U IIOCTPOCHUS YUCIIA [10 CTPOKE, COACPIKALICH 3aUCh
9TOr0 YHUCia B MO3ULHUOHHOM CHUCTEME CUUCIECHUS C 3aJlaHHBIM
OCHOBaHUEM; YMEHHUE BBINOJHATh apu(METUUYECKHE ONEepaluu B

IO3MIIMOHHBIX CUCTEMAX CUHCJICHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAKEHUE B JAU3BIOHKTUBHON M
KOHBIOHKTHBHOM HOpPMaJbHBIX (OpMax MO 3aJaHHON Tabiuie
WCTUHHOCTH; MCCIEI0BaTh 00JIaCTh UCTUHHOCTH BBICKA3bIBaHUS,
COJZIEPKALIET0 IMEpPEMEHHbIE; pEIlaTh HECI0XKHbIE JIOTHYECKHE

ypaBHEHHUS

2.7

VYMmenune pemiath AJITOPUTMHUUYCCKHUE 3adaddd, CBA3aHHBIC C
aHaJIu30M l"pa(bOB (3az[aq1/1 INOCTPOCHUA ONTHUMAJIBHOI'O IIYTU

MCXKAY BEpIIMHAMU rpaq)a, OMpCACIICHUA KOJIMYCCTBA PA3JIMIHBIX




IIyT€ MEXIy BEpIIMHAMU OPUEHTHUPOBAHHOIO ALMKINYECKOTO

rpada)

2.8

2.9

2.10

2.11

YMeHue ucnosp30BatTh I€PEBbs IPU aHAJIN3€E U IOCTPOECHUHU KOJIOB
U 8 TpeACTaBICHUS apU(PMETUYECKHX BBIPAKEHHUH, MpU
pelIeHuy 3a/1a4 MOUMCKA U COPTUPOBKU; YMEHUE CTPOUTH JEPEBO
UTPHI 110 33JJaHHOMY aJITOPUTMY; pa3padaTbiBaTh U 00OCHOBBIBATD

BBIUTPBIIHYIO CTPATETUIO UI'PBI

YMeHue aHanu3upoBaTh AJTOPUTMBI C UCIOJIB30BAHUEM TaOJIHIL
TPAaCCHPOBKH; OIpEAEIATh 0€3 HCIOIB30BaHUS KOMIIBIOTEPA
pe3yabTaThl BBINOJIHEHHUS] HECIOKHBIX MPOrpaMM, BKIIOUYAOIIUX
LUKJIbl, BETBJICHUS M HOANPOrpaMMbl, IPU 3aJJaHHBIX MCXOIHBIX

JAHHBIX

YMeHue onpenensTh CI0XXHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHUpPOBaHUE 3JIEMEHTOB MacCHBa, COPTHPOBKA
MaccuBa, IepeOOpHbIE ANrOPUTMbI, JIBOMYHBI IOUCK) H
IPUBOAUTH  IPUMEpPbl  HECKOJIBKMX  aJTOPUTMOB  pa3HOU

CJIOKHOCTH I pCIICHUA OJIHOM 3aJauu

Brnajenve  yHHMBepcadbHBIM  SI3BIKOM  IIPOrPaMMHPOBaHHS
Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#),
NpPEACTaBICHUAMH O 0a30BBIX THIIAX JAHHBIX W CTPYKTypax
JaHHBIX, YMCHHE HCIOJb30BaTh OCHOBHBIC YIIPABJISIOLIHE
KOHCTPYKIIMH; YMEHHE OCYIIECTBISATh aHAIN3 MPETOKCHHON
POTPaMMBI: OIPEAEIATh PE3YIbTaThl paboThl MPOrPaMMBbI IPH
3aJ[aHHBIX HCXOIHBIX JaHHBIX; OMPENEIATh, IIPH KAKHX HCXOIHBIX
JTaHHBIX ~ BO3MOXKHO TIOJNIyUYCHHE YKA3aHHBIX  pe3yJIbTaToB;
BBISIBJISITH JJAHHBIE, KOTOPBIE MOTYT MIPUBECTH K OIIMOKe B paboTe
IporpaMMel; (OPMYJIUPOBATE TPEIIOKEHUS 10  YIYUIICHHUIO

MIPOrpaMMHOT0 K0J1a

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM JJISl M3YYEHHUS SI3bIKE
nporpammupoBanus Beicokoro ypoas (Ilackams, Python, Java,
C++, C#) TunoBble alIropuTMbl OOpPaOOTKM YHUCEN, YHMCIOBBIX
MIOCJIE0BATEIBHOCTEN U MAaCCUBOB: NIPEACTABIECHUE YNCIa B BUAE
Ha0opa TPOCTHIX COMHOXKHTEJEH; HAXO0XKICHHE MaKCHUMaJIbHOU
(MUHMMaNBHOM) IMQPHI HATYpaIbHOTO YHCIA, 3alMCAHHOTO B
CHUCTEME CYMCIEHHUS C OCHOBaHMEM, He npeBblaromuM 10;
BBIUUCIIEHUE OOOOIIEHHBIX XAPaKTEPUCTHK HIIEMEHTOB MacCHBa
WIM YHUCIOBOW IOCJIENOBATEIbHOCTH (CYMMBI, MPOU3BEICHUS

CpemHero apu(pmMeTHIecKOro, MUHUMAJIBHOTO U MaKCUMaJIbHOTO




JJIEMEHTOB,  KOJINYECTBA  DJIEMEHTOB,  YAOBJIETBOPSIOIINX
3aJlaHHOMY YCJIOBMIO); COPTUPOBKY JIEMEHTOB MACCHUBA; YMEHHE
WCII0JIb30BATh B IPOrpaMMax JaHHbIE Pa3JINYHbIX TUIIOB C YUETOM
OrpaHMYEHUH Ha AMana30H UX BO3MOKHbBIX 3HAYEHUH, IPUMEHSITh
IIPU PELIEHUH 334 CTPYKTYpPbI TaHHBIX (CIIUCKHU, CII0BAPH, CTEKH,
ouepenu, JEpeBbs); NMPUMEHSTHh CTaHIAPTHBIE U COOCTBEHHBIC
MOANPOTPAMMBI [J11 00paOOTKH YHCTIOBBIX JAHHBIX U CUMBOJIBHBIX
CTPOK; HCHOIb30BaTh MpPHU pa3paboTKe MporpamMm OHOIMOTEKH
MOANPOrpaMM; YMEHHE MCIOJIb30BaTh CPEACTBA  OTJIAJKU

IIPOrpaMM B CpeJie IPOrpaMMUPOBaHUs

YMeHHue HCIojb30BaTh SJICKTPOHHBIC TaGJII/ILIBI JJId  aHalik3a,

NpeaCcTaBIeHuss ©  00paOOTKM JaHHBIX (BKIIOYas  BBIOOD

2.13 ONTUMAJIBHOTO PEIICHHMS, TOA00D JTMHUU TPEHA, PCIICHHUE 3a/1a4
MPOTHO3UPOBAHMS);  YMEHUE  KCIOJIb30BaTh  TaOJIMYHBIC
(pensioHHBIC) 0a3bl JAHHBIX U CIIPABOYHBIC CUCTEMBI
Ymenue OpPTraHHU30BHIBATH JUYIHOE nH(OPMAIIMOHHOE
214 MIPOCTPAHCTBO C UCIOJIb30BAHUEM PA3JIMYHBIX CPEACTB U(PPOBBIX

TeXHOHOFHﬁ; IIOHUMaHHE BO3MOXKHOCTEH I_[I/I(l)pOBLIX CCPBHUCOB

TOCydapCTBCHHBIX YCIIYT, I_II/I(prBLIX O6pa3OBaTCJ'ILHI>IX CCPpBHUCOB




INIEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
EI'2 1O TH®OPMATUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

1

[{udposast rpaMOTHOCTH

11

OcHOBHBIE TCHIEHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTH.
[TapasuienpHble BEIYUCIEHUS. MHOTOIIPOLECCOPHBIE CUCTEMBI.
Pacnpenenénnble BEIUMCIUTENBHBIE CUCTEMBI M 00pab0oTKa OOJIBIINX

JAHHBIX

1.2

13

[IpuHUIUIIBI TOCTPOEHUS U anlapaTHbIe KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie mporokoisibl. Cerb MHTepHeT. Anpecanuss B cetu HHTepHeT.
ITporokounsl creka TCP/IP. Cucrema momennsix umén. Paznenenue IP-cetn
Ha MOJICETH C MTOMOIIbI0 MAaCOK MOJICETEN

®aiinopas cucrema. [Touck B daiinoBoit cucreme. [ IpuHIUIIBI pa3MeieHns 1
uMeHoBaHusl (aiiioB B qoiroBpeMeHHON maMsith. [11aGmoHs! 11 onMcaHust

rpymi ¢ainos

14

CKOpOCTI) nepeaayn AaHHBIX. 3aBUCHMOCTD BpEMCHHU T1iepcaaun OT

UH(POPMALIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTHK KaHala CBSI3U

1.5

HIudpoBanre npanHbix. CHMMETPUYHBIE W HECHMMETPUYHBIC MIH(PHI
HIudpser npocroii 3amensl. [udp Lezaps. udp Buxenepa. Anropurm
mmmdpoBanus RSA

1.6

2.1

2.2

KO,[[BI, ITO3BOJIAOIIUC O6H3py>KI/IBaTB " UCTIPABJIATH OI_HI/I6KI/I, BO3HUKAOIINEC
npu nepeaavye JAaHHBbIX. Paccrosaue XsMmMMHra. KOI[I/IpOBaHI/IC C

noBTopenrem 6utos. Koasr Xommunra
TeopeTnueckre 0CHOBbI HHPOPMATUKU

JBomuHoe komupoBaHue. PaBHOMEpHbIE W HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alUCaHHBIX C MOMOIIbIO HEPAaBHOMEPHBIX
koz10B. YcnoBue Pano. [loctpoeHne 0aHO3HAYHO AEKOIAUPYEMBIX KOIOB C

MMOMOIIBIO ACPEBA

Teopernueckre MoIXoibl K OLEHKE KosndecTBa MHpopMmanuu. EauHuisi
U3MEpeHusl KoimdecTBa HH(pOpManuu. AJQaBUTHBIA IMOAXOJ K OLEHKE
KoiuuecTBa MH(popmanuu. 3aKoH agAMTUBHOCTH HHGpopmauuu. dopmyna

Xaptnu. Undpopmanus u BepositHocTs. Gopmyna Lllennona

2.3

Cucrembl cuucienus. Pa3BépHyTras 3amuch I€NbIX U JIPOOHBIX YHCEN B
MO3UIMOHHON cucteme cunciaeHus. CBolicTBa MO3UIIMOHHON 3aIIUCH YHCIIa:
KOJINYECTBO LM(p B 3alMcH, NMPU3HAK JAEIMMOCTH YHCIa HAa OCHOBAaHUE
CHCTEMBl CYHMCICHMs. AJTOpPUTM IepeBoja IeNIoro uucia u3 P-uuHOU
CUCTEMBl CYHCIIEHUS B JIECATUYHYIO. AJTOPUTM IepeBojia KOHEYHOM P-

HYHOH ,Z[pO6I/I B JCCATUYHYIO. AJ'II‘OpI/ITM NnepeBoJia 0ejaoro 4Yuciia U3




2.4

2.5

JNECITUYHON cucTteMpl cuMciaeHuss B P-uunyro. IlepeBon KoHEUHOM
necaTHyHoil  gpobu B P-munyro.  J[BomuHas, BOCbMEpHYHAs U
HIeCTHAIIaTepUYHAsl ~ CUCTEMbl  CUMCICHHS, CBS3b MEXIy HUMH.
ApudmeTnueckue onepanuu B MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS
TpouuHas ypaBHOBEIICHHas CHCTeMa CUUCIeHHsS. JIBOMUYHO-IecATUYHAS
CUCTEMa CUHCIICHUS

Komupoanue tekcroB. KomupoBka ASCIl. OpHoOaliTHBIE KOIWPOBKH.
Crangapt UNICODE. Koguposka UTF-8. Onpenenenue nahopMainoHHOTO

00BEMa TEKCTOBBIX COOOIIIEHII

2.6

2.7

KomupoBanue wu3o0Opaxenuil. Onenka wuHPOPMAIMOHHOTO  00BEMA
rpadu4ecKrX JaHHBIX MPH 33aHHBIX Pa3pelICHUH U TITyOMHE KOJUPOBAHHUS
nsera. L[BeroBsie Monenu. Komuposanue 3Byka. OneHka nHGOPMAIIMOHHOTO
00bEéMa 3BYKOBBIX IaHHBIX TPH 33/IaHHBIX YacTOTE AWCKPETH3alUU U

Pa3pAaHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsTHE BBICKa3bIBaHMA. BricKasbiBaTenbHbIE (HOPMBI
(mpenukatsl). KBaHTOpHI CylIeCTBOBAHUS U BCEOOIIIHOCTH.

Jlornueckue omnepauuu. TaGnuubl UCTUHHOCTH. Jlornyeckue BBIPAKCHHUS.
Jlornueckne Toxaecta. Jlormdyeckue omnepauMM W ONEpalUdu  Hal
MHO’KECTBaMHU.

3akoHbl alreOppl JOTMKU. DKBUBAJIECHTHBIE MPEOOPa30BAHUS JIOTHUYECKHUX
BbIpakeHUil. Jlornueckue ypaBHEHUs U CUCTEMbl YPaBHEHUH.

Jlornueckue GyHKIMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JJOTMUYECKHX
(GYHKIUI OT KOJIMYeCcTBa apryMEHTOB.

Kanonunueckue popmbl JOrMUeCKUX BbIpaKEHUH

2.8

COBCpHIeHHBIG JU3BIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJIbHBIC q)OpMBI,

AJIT'OPUTMBI UX ITOCTPOCHUS 110 Ta6J'II/IH€ HUCTUHHOCTH

2.9

2.10

2.11

Jlornueckue 31eMeHTHl B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3psaasbii cymmarop. [IocTpoeHne cxem Ha JOTMYECKHUX dJIEMEHTax
IO 33/IaHHOMY JIOTHYE€CKOMY BBIPa)KEHUIO. 3aIUCh JIOTHYECKOTO BBIPAXKEHHUS

10 JJOTUYECKOH cXeMe

Mopenu u monenupoBanue. Llenn MoaenupoBanus. AJE€KBaTHOCTh MOJEITH
MOJICIUPYEMOMY OOBEKTY wWiId Tpoueccy. Dopmaiuzaius TPUKIATHBIX
3ajad.

[IpencraBnenne pe3ynbTaToB MOJCTHPOBAHUS B BHUIE, YAOOHOM JUIs
BOCTIpUATHS YeJIOBEKOM. ['paduueckoe mpeicTaBleHUE TAaHHBIX (CXEMBI,
TaOIUIBI, TPAPUKH).

[IpencraBinenue nenpix yuced B MaMsaTH KomibioTepa. OrpaHUYE€HHOCTh
JMara3oHa YUCeN MPU OTPaHUYCHUH KOJIMYecTBa pa3psaos. [lepenonnenue
pa3psaHON ceTku. be33HakoBble W 3HAKOBBIE JaHHBIC. 3HAKOBBIM OWT.

I[BOH‘IHLIﬁ JIOTIOTHUTEIBHBIN KO/ OTPHULIATCIIBHBIX YHUCCIIL.




[ToOuToBbIe nOTHMYeckue omnepanuu. Jlormdyeckuid, apudmerudeckuit u
muknyeckuit casuru. IludpoBanue ¢ momompl0 MOOMTOBOW oOnepanuu

«uckiouaromiee NMJIN»

2.12

HpeI[CTaBJIeHI/Ie BCIICCTBCHHBLIX YHUCCJ B IIaMATH KOMIIBIOTCPA. 3Haqama;1
YaCcTb W IOPAAO0OK 4YHCIIA. Z[I/Iar[a?)OH 3HAYCHHI BCUICCTBCHHBIX 4YHCCII.
HpO6J'I€MBI XpaHCHUA BCIICCTBECHHBIX YHMCCII, CBA3AHHBIC C OI'paHUYCHHUEM
KOJIMYCCTBA pa3spaa0B. Brimonsenue onepaunﬁ C BCIICCTBCHHBIMU YHCJIaMH,

HAKOIUICHUE OIIHOOK IIpU BBIYUCIICHUAX

2.13

I'pads1. OcHoBHbIe TOHATHSA. Buabl rpados. Onucanue rpados ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MAaTpHUI], CHHCKOB CMEXHOCTH. Pemenue
AITOPUTMHUYECKUX 3334, CBS3aHHBIX C aHanmu3oM TpadoB (mocTpoeHHe
ONTUMAJIFHOTO MYTH MEXJy BepIIMHAMH rpada, ompeneneHne KOJIn4ecTBa

Pa3IMIHBIX HyTeﬁ MCXKAY BEpIIMHAMU OPUCHTUPOBAHHOTO AUKIIMYCCKOI'O

rpada)

2.14

2.15

JepeBbsi. bunapaoe nepeBo. JlepeBbs mowucka. CriocoObl 00xoma jaepena.
[lpencraBienne  apudMeTHUECKUX  BBIPAKEHMH B BHJE  JIepeBa.
Hcnonb3oBanue rpadoB U JI€peBbEB NMPU OMHCAHUU OOBEKTOB U MPOLECCOB
OKPY’KaIOIIeT0 MUpPa

JluckpeTHble UTpPbl ABYX HIPOKOB € MOJHOM HH(popmauuen. Iloctpoenue
nepeBa mepebopa BapHaHTOB, OINMCAHHME CTPATEIMHM WIPHl B TaOIMYHON

¢dbopMme. BriurphliiHble U IPOUTPHILITHBIC TO3UIMH. BBIMTPHIIIHBIE CTpaTeruu

2.16

CpenctBa HWCKYCCTBEHHOTO HWHTEIUICKTa. MIeHTHUKANUS W  TOHUCK
u300pakeHui,  pacrmo3HaBaHue  JuIll.  Vcmonb3oBaHWE ~ METOIOB
HCKYCCTBEHHOTO HHTEJJIEKTa B OOydYarommx cuctemax. lcmonb3oBaHue
METOJIOB UCKYCCTBEHHOT'O MHTEJUIEKTa B pOOOTOTEeXHHKE. VIHTEpHET BelIeH.

Heitponnsie cetn

ANTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

Qopmanu3anuss  NOHATUA — anroputMa. Mammnea  TeropuHra  kak

YHUBCPCAJIbHAA MOJCIIb BBIYUCIICHUI

3.2

OrneHka cI0KHOCTU BhIYUCIIEHUN. Bpems paboThel 1 00bEM HCHOIB3yeMOH
namsATH, WX 3aBUCHUMOCTh OT pa3Mepa HCXOAHBIX JaHHbIX. OneHka
ACUMITOTUYECKON CIOXKHOCTU AJITOPUTMOB. AJITOPUTMBI IOJTUHOMHUATIBHON
cnoxHocTu. [lepebopHblie anropuTMmel. [Ipumepsl pa3nIuyHBIX aJrOPUTMOB

pemiCHUA O,ZIHOI\/’I 3aaa4u, KOTOPbIC UMCIOT Pa3JIMUYHYIO CIIOKHOCTH

3.3

Omnpenenenre BO3MOXKHBIX Pe3yJbTaTOB paOOThl MPOCTEUIINX aJTOPUTMOB
yIpaBIe€HUS  HUCIOJHUTENSAMH U BBIYUCIUTENbHBIX  alTOPUTMOB.
OmnpeneneHne HUCXOIHBIX IAHHBIX, NP KOTOPBIX AJITOPUTM MOMKET AaTh

TpeOyeMblil pe3yiabTart




3.4

Anroput™Mbl 00pabOTKH HATYPAIbHBIX YHCEN, 3aMUCAHHBIX B MO3UIIMOHHBIX
CUCTeMaxX CYHCIICHUs: pa30MeHHe 3aluCu 4Yrclia Ha OTHeIbHBbIC HUDPHI,
HAXOXXJCHUE CYMMbl M MPOU3BEACHUS IH(p, HAXOXKICHHEC MaKCUMaIbHON
(MUHUMAJIBEHOM ) UG PHI.

[IpencraBnenue gucina B BUjae HabOpa MPOCTBIX COMHOXKHUTENCH. AJNTOPUTM
OBICTPOTO BO3BEACHHS B CTeneHb. [IOMCK TPOCTHIX YHUCENl B 3aJaHHOM

JUara3oHe C IOMOLIBI0 aJirOpUTMaA «PEIICTO :‘)paTOC(l)eHa»

3.5

MHoropa3psigHbie LeNble YUCIa, 3aJa41 JUITMHHON apudMeTuKu

3.6

S3wik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl 1aHHBIX:
LEJIOYHCIICHHbIE, BEIECTBEHHBIC, CHMBOJIbHBIC, JOrHueckue. BeTBieHus.
Cnoxusie ycioBus. Lukisl ¢ ycnoBueM. L{Ukiibl 1o nepeMeHHOMN.
O06paboTka 1aHHBIX, XpaHAMIKUXCS B aitnax. TeKCTOBbIEC U TBOUYHBIE (aiIIbL.
QaitnoBsie IepeMeHHbIe ((aiiioBeie yka3aTenu). Utenue u3 aiina. 3anuck
B (baii.

Pazbuenue 3amaun Ha moazanaqn. [lognporpaMmel (porexyphl U QyHKIINN).

Wcnonp3oBanue ctanaapTHON OMOIMOTEKHU SA3bIKA IPOrPaMMUPOBAHUS

3.7

Pekypcusi. PexypcuBHblie porieaypsl v GyHKuuu. Vicnonb3oBaHue cTeka Juis

opraHu3al pCKypPCHBHBIX BbI3OBOB

3.8

3.9

Uucnennpie MeTonbl. ToYHOE © NPUOMMKEHHOE pEIICHHS —3aJaqH.
UucneHHoe pellleHHWEe YpaBHEHWH C TIOMOINBIO MmoAdopa mapaMerpa.
YucneHHble METOABl pEIICHHUS ypaBHEHUM: MeToa mepedopa, MeToj
MOJIOBUHHOTO JienieHus. [IpuOnmKEHHOE BBIUMCICHHE [UIMH KpPUBBIX.
Brruucnenue mtomaae Guryp ¢ mOMOIIBIO YHUCIEHHBIX METOIOB (METOJ
NpsIMOYTOJIBHUKOB, MeToj Tpameuuid). [louck makcumyma (MUHHMYyMa)

(I)YHKI_II/II/I OJTHOM HepeMeHHOﬁ METOJAOM ITOJIOBHMHHOI'O ACJICHUA

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcCTpoeHHBIE (QYHKIHH  S3bIKa
MPOrPpaMMHUPOBAHUSA JUII OOpaOOTKH CUMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK: MOACUYET KOJMYECTBA MOSIBJICHUI CUMBOJIA B
CTpOKe, pa30MeHHe CTPOKM Ha CJIOBa MO MPOOEbHBIM CHUMBOJIaM, MOMCK
MOJACTPOKM BHYTPH JIaHHOW CTPOKH, 3aM€Ha HaWJEHHON MOJCTPOKH Ha
Ipyryio cTpoky. I'eHepauus Bcex CJIOB B HEKOTOpPOM ai(aBuTe,
YIIOBJIETBOPSIOUINX 3aJlaHHBIM orpaHuueHusiM. lIpeoOpa3zoBanue uuncna B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBel ¥ IIOCIIENOBATEIBHOCTH 4YHcCel. DBperumcieHne 0000IEHHBIX
XapaKTEPUCTUK AJIEMEHTOB MAacCHBa WJIM YHUCJIOBOW IOCIEI0BATEIBbHOCTH
(cyMMBI, TpOUM3BENCHUS, CPEIHEr0 apu(hMETHYECKOr0, MHUHHUMAIBLHOTO U
MaKCHUMaJIBHOTO SJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPSIONINX
3aJIaHHOMY YCJIOBHIO). JIMHEHHBIN MOUCK 3aJJaHHOTO 3HAYCHUS B MACCHBE.
ARTOpUTMBI pabOTHI C DJIEMEHTAMH MacCHBa C OJHOKPATHBIM MPOCMOTPOM

MacCuBa. COpTI/IpOBKa OIHOMCPHOI0  MacCCHBaA. HpOCTLIe METOAbI




COPTHPOBKH (METOJ MY3bIpbKa, METOJ BBIOOpa, COPTUPOBKA BCTaBKAMH).
CoprupoBka ciusgHHEM. bpicTpas copTupoBKa MaccuBa (aITOpPUTM

QuickSort). JIBoruHBII TTOUCK B OTCOPTHPOBAHHOM MacCHBE

3.11

JIBymepHbIe MacCuBBbI (MaTpHIbl). ANTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHUBOB: 3allOJHEHUE JBYMEPHOI'O YHCIIOBOI'O MAacCHBa M0 3a/JaHHBIM
IpaBUJIaM, IOUCK JIEMEHTA B IBYMEPHOM MaCCHBE, BBIYUCICHNE MaKCUMyMa
(MMHMMYMa) ¥ CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MAacCHUBa, MEpECTaHOBKa

CTPOK U CTOJIOIOB IBYMEPHOTO MacCUBa

3.12

CrnoBapu (accolMaTUBHBIE MACCHUBBI, OTOOpaKEHUS). XOMI-TAOJHUIIBIL.

HOCTpOCHI/Ie a.]'I(baBI/ITHO-‘IaCTOTHOFO CJI0Baps 4J1d 3aJaHHOI'O TEKCTa

3.13

3.14

Crexku. AHamu3 NpaBWIBHOCTH CKOOOYHOrO BBIpaXEHUs. BrlumciieHue
apru(MeTHUECKOro BbIpaKEHU, 3allUCAaHHOI0 B MOCT(GUKCHOM (opme.

Oqepezu/l. Hcnonb3oBaHue oucpean il BPCMCHHOI'O XpaHCHUA JaHHBIX

Anroputmbl Ha rpadax. [locTpoeHne MHHMMAaTbLHOTO OCTOBHOIO J€peBa
B3BEIICHHOTO CBSI3HOTO  HeEopHeHTHpoBaHHOro rpada. KosmyectBo
Pa3JIMYHBIX MyTEeH MEXIY BEpIIMHAMH OPUEHTHPOBAHHOTO AIIMKIMYECKOTO

rpada. Anroputm J{eldkcTpbl

3.15

3.16

[epeBps. Peanuzanus nepesa ¢ IOMOIIBIO CCBIIIOYHBIX CTPYKTYp. JBOMUHBIE
(OunapHblie) nepeBbsi. [locTpoeHue nepesa 11 3alaHHOT0 apu(PMETHIECKOTO
BbIpakeHUs. PexkypcuBHBIE anropuTMmbl o0xona nepeBa. lcmonb3oBaHue

CTeKa M ouepenu Juist 00Xoa aepesa

JluHaMuyeckoe MpOrpaMMHUpOBaHME KaK METOJ pelIeHHs 3ajad ¢
COXpaHEHHEM IPOMEXYTOUHBIX pe3yJlbTaTOB. 3ajaud, pelaemble C
MOMOIUIbI0 AMHAMUYECKOTO MPOrPaMMHUPOBAHUS: BEIUMCIICHUE PEKYPCUBHBIX

(I)YHKHHP'I, MOACYET KOJIHNYECTBA BAPHUAHTOB, 3aa41 OIITUMU3AlIUN

3.17

[TonsiTie 06 00BEKTHO-OPUEHTUPOBAHHOM MPOrpaMMUPOBaHUU. OOBEKTHI U
knaccel. CBoicTBa M MeTOABI 00BEKTOB. (OOBEKTHO-OPUEHTUPOBAHHBIM
ananu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTUPOBAHHOTO

nonaxoja. MHkancymsuus, Hacie10BaHue, MOJIUMOPPU3M

HNHpopmanonHble TEXHONIOTHH

4.1

4.2

Ananu3 manHbix. OCHOBHBIE 3a7]a4M aHAM3a JAHHBIX: MPOTHO3UPOBAHUE,
KIlaccu(puKanus, KJIacTepu3alus, aHaIu3 OTKJIOHEHHI.
[TocnenoBarenbHOCTh pEIIEHUs 3a7a4 aHAIM3a JAaHHBIX: COOp MEePBUYHBIX
JIAHHBIX, OYMCTKA M OIIEHKA KayecTBa JaHHBIX, BEIOOP M (WJIM) TIOCTPOCHUE
MOJIeNd, TIpeo0pa3oBaHne JAaHHBIX, BU3YAIU3alHsl JaHHBIX, HHTEPIPETAIIHS
pe3ynbraToB. [IporpaMmMHsble cpencTBa U1 UHTEpHET-CEPBUCHI ATl 00pabOTKU

" IpCACTABJICHUA NAHHBIX. bonpmmue nanusie. MalinHHOE 06yquHe
Amnanus JaHHBIX C IMMOMOHIBIO 3JICKTPOHHBIX Ta6J'II/II_I. Brruncienue CYMMBI,

cpemHero apu(MeTH4ecKkoro, HauOOIBIIETO (HAUMEHBIIETO) 3HAYCHHS




nuarnasoHa. Berancienne ko huimrenTa Koppensun AByX psSA0B JTaHHbIX.
[TocTpoeHue cTOIOUATHIX, JIMHEHYATHIX U KPYroBhIX Auarpamm. [loctpoenue
rpadukoB  ¢yaknuit. Ilombop nWHWUM  TpeHOa, peUIeHWe — 3aaad
NPOTHO3UPOBaHMS. Pemenne 3a1a4 ONTUMU3AINH C TOMOIIBIO AJIEKTPOHHBIX

TaOIUIL

4.3

Huckperrsanusi Mpd MaTeMaTUYECKOM MOJIETMPOBAHUU HEMPEPHIBHBIX
npoueccoB. MoaenupoBanue ABuxkeHHs. MojenupoBaHue OHMOIOTHYECKIX
cucteM. MaremaTudeckue MOJAEIM B HKOHOMHKE. BbruuciurenbHbie
JKCIIEPUMEHTHI ¢ MoziensiMu. OOpaboTKa pe3yIbTaToB SKCIiepuMeHTa. Metoa
HAaMMEHBIINUX KBaApaToB. OILIEHKA YHUCIIOBBIX MapaMEeTPOB MOJEIUPYEMbIX
00BEKTOB U MpoleccoB. BoccraHoBieHrne 3aBUCUMOCTEN MO pe3ylbTaTtaM

IKCIIEPUMEHTA

4.4

4.5

BepostHocTHBIE  Monmenu.  Meronsl  Monte-Kapno.  Mmurannonnoe

MOJCIUPOBAHUC. CucTeMBl MacCoOBOIO 06CJIy>KI/IBaHI/I$[

Tabmuunble (pensuMOHHBIE) 0a3bl AaHHBIX. Tabnwia — MPEACTABICHUE
cBelleHni 00 oMHOTHITHBIX 00bekTax. Ilone, 3anuce. Katou Tadmuiel. Pabora
C TOTOBOH 0a30l AaHHBIX. 3anojHeHue 0a3pl JaHHBIX. [Touck, copTHpoOBKa U
¢wibTpanus JaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampochl C
napameTpamu. BeraucisieMble moJis B 3anpocax.

MHorotabnuunble 0a3bl JaHHBIX. THIBI CBSI3M MEXIy TaOIHUIlaMHu.
Bremnumii kiarou. [{enocTHOCTS 6a3bl JaHHBIX. 3aMPOChl K MHOTOTaOJIUYHBIM

0a3aM JaHHBIX

4.6

TexcroBslil mponeccop. CpeiacTBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHL. (CHOCKH,
ornasineHue. IlpaBunma UUTHPOBAaHUS HUCTOYHUKOB U OQOpPMIIEHUS

OuOIMOrpaPUIECKUX CCHIIIOK
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