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HugpoBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUSI.

[TpuHIUIIBEl pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  MPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOIIbI0 IUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUUHU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CHUCTEMBL.
Cynepkomnbrotrepbl. PacnpenenéHable BbIYMCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcrpoenHnslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEC TPOU3BOJICTBA.

[IporpammHOe oOecrieueHre KOMIIBIOTEPOB U KOMITBIOTEPHBIX cUcTeM. Bun
IPOrpaMMHOr0 o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpocTB. IlapamnenbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMMmHoe oOecriedeHue. OrnepalioHHbIE CHCTEMBI. Y TUJIUTBHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JAEUMHCTAULALUSA  HPOTrPaMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelleHUss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[TporpamMmmMHoe obecrieuenue. JInieH3upoBaHUe MPOrpaMMHOI0 00ecrieueHus
u 1udpoBeix pecypcoB. IlpompuerapHoe ©  CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
oOecrieyeHuss UM UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBAaEMas
3aKOHOATeNnbCTBOM Poccuiickor @enepanny 3a HENPABOMEPHOE HCMOJIb30BAHUE
IPOTpaMMHOT0 obecrieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIMIIBI TOCTPOCHUS U anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoibl. Cete MHTEpHET. Anpecanns B cetu MuTepHet. [IpoTokonsl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojcetw ¢ moMonipt0 Macok mnoxacereil. CereBoe
agMuHUCTpUpoBaHue. [loydeHrne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buner  nmestenbHoctn B cetu  HMaTepHer.  CepBucel  HMHTepHeTa.
['eonndopMaImoHHbIe CUCTEMBI. | €00KAIIMOHHBIE CEPBUCH PEATHLHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpaseil), ”HTEpPHET-TOPTOBIIsA, OPOHUPOBAHUE OMUIETOB U TOCTHHHUIL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaIbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aMMOJEWUCTBUA U OOMeHa JaHHbIMU. CereBoil
ATUKET: NpaBHja NOBEACHUS B KubepmpocTpaHcTBe. [IpobieMa nmoammHHOCTH
nosydyeHHoM nHpopmanuu. OTKpbITEIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OO1me mpodsieMbl 3aluThl
uHpopMaluu u  uUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpPMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3MPOBAHHBIX
uHPOpMAIMOHHBIX ~ cucTeMmax. IIpaBoBoe obOecmeueHue WHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpamieHue  HECAHKIMOHMPOBAHHOTO  JOCTylla K  JIMYHOHU
KOH(QUACHIMAIBHOW MH(POpMAIUK, XpaHsIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHoOe oOecreyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

MudpoBanue naHHBbIX. CUMMETpPUYHBIE U HECUMMETPUYHBIE IIUQPHI.
[udper npoctoit 3amensl. [Mludp Lezaps. [ludp Buxkenepa. Anroputm
mdpoBanus RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Wudpopmanus, nanHsle U 3HaHUs. VHQOpMalMOHHBIE TPOIECCHl B MPUPOJE,
TEXHHUKE U OOIECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluy MH(opManuu, NpeAHa3HAYEHHOW ISl XpaHEHHWs, Nepelayud u
00paboTKH B IM(PPOBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHrne OMHO3HAYHO NOEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnMHUIIBI M3MEpEeHHs KoMuecTBa HHPopMauuu. AnpaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX 4YHCEN B
MO3UIIMOHHON cucTeme cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3aluCH YuUCa:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIOTr0 Yucia u3 P-u4HON cuCcTeMbl CUMCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBoJa KOHEYHOM P-M4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOT0 YHUCIA U3 ACCATUYHOW CHCTEMBl CUUCIECHHS B P-
nuyHyro. [lepeBox koHewHOU pgecaTuyHOW npobu B P-uunyro. J[BowuHnas,
BOCbMEpPUYHAs U IIECTHALATEPUYHAs] CUCTEMbl CUUCIIEHUS, CBSI3b MEXAY HUMHU.



Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YpaBHOBEIIIEHHAS! CUCTEMa CUUCIICHUS. JIBONUHO-/IeCITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnoGaiiTHBIE KOIUPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAITMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3oOpaxkenuit. OueHka  HHPOpMAIIMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPY 3aJIaHHBIX pa3penieHuH U TITyOnHe KOIUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmartbl rpaduyeckux (ailios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MIPU 33JIaHHBIX YAaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMWs. BpIcka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omeparuu. TaOnuIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

3aKkoHbl aIreOpbl JOTMKHA. OKBHBAJICHTHBIE NPEOOPA30BAHMS JIOTHYECKHUX
BbIpakeHUi. Jlornueckue ypaBHEHHs] U CUCTEMBI YPABHEHHUI.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTHh KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKHUX
GyHKIIUN OT KOIMYeCTBa apryMeHTOB. [101HbBIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  JlorMueckux  BbIpakeHHil.  CoBEpILIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBICE HOpPMajbHbIE (OPMBI, AJITOPUTMBI HX
MOCTPOEHUS IO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX IO
3aJJTaHHOMY JIOTHYE€CKOMY BBIPQKEHHUIO. 3aluCh JIOTMYECKOTO BBIPAXKEHHS TI0
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
Jana3oHa 4YHcel MpU OrPaHUYEHHH KOoJudecTBa pas3psiaoB. [lepenosHenue
pa3psiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO OTPULIATEIHHBIX YUCET.

[TobutoBbie norumdeckue omnepanuu. Jlornmyeckuii, apupMeTUUECKH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaromniee NJIN».

[IpencraBneHre BEHIECTBEHHBIX YHUCEN B MaMSATH KOMIIbIOTEpa. 3Havarias
YacTh M MOPSAJIOK 4ucia. Jluama3oH 3HaYeHUH BemIecTBEHHBIX uucel. [IpoGnemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omepanuil ¢ BEIIECTBEHHBIMH YHUCIIAMHU, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pa0dOThI MPOCTEHIIMX aNTOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemeHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpENCTBa:
TPAHCIATOP, OTJIAAUUK, TpoduaupoBUMK. KoMmmumsmus u uHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3pabOoTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmul. Otnanounbiii BeiBoA. IlomraroBoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxsble ycinoBus. Iluknel ¢ ycinoBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3iIMYHBIX  BUAOB  IUKJIOB. HBapuaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCIOJb30BAHUEM 3apaHEe ONpPENENEHHOTO WHBApUAHTA
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHUEB.
[ToaroToBKa onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKHU HATYpaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucjia Ha OTAENbHbIE LHQPHI,
HaXOXXJEHUE CYMMbl U TPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 33JlaHHOM JuanasoHe. [IpeacrasieHue
yucia B BUJIEe HAOOpa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOrO BO3BEACHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHALuXcs B (paitnax. TekcToBble U TBOMYHBIE (ailibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazatenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U QYHKIIUH).
Pekypcus. PexypcuBHble 00beKTHl ((pakranbl). PexkypcuBHBIE MNpoleaypbl Hu
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOIMOTEKH S3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBINA IPUHLAI IOCTPOEHUS POTPAMM.

Yucnennsle MeToapl. TouHoe ©  TNPUOMDKEHHOE pEIICHUS 3aayM.
UYucneHHble METO/IbI PELICHUS] YpaBHEHH: MeTo1 nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkEéHHOEe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ NPSAMOYTOJIbHUKOB, METO]



tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKUIMKW OJHOM MepeMeHHOU
METOJ/IOM MTOJIOBUHHOT'O JIEJECHMUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS JJi1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TOSIBJICHUM CHMBOJIA B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue unciia B CHMBOJBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. BbruuciieHne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO ApU(PMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSAIOIINX 33JaHHOMY YCJIOBHIO).
JInHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputMm QuickSort). JIBowuHBI TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpUIlbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE ABYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IIpaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCUBE, BBIUHMCIEHHE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpaduu u rpammatukud. CpencTBa MOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nponeccope.  HMcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIC
nokymeHThl. CHoOcku, oriaBieHue. KosektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pElEeH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEPBUCHI.
Henoas mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OdopmieHue crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTHYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukainys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHWE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAaHHBIX, MHTEepIIpeTanus pe3yiabTaToB. [IporpamMmmHubie cpeacTBa U



WHTEPHET-CEPBUCHI 11 00paOOTKM M TPEICTABICHUS aHHBIX. bombie naHHbIe.
MamunHoe 00yuenue. aTeekTyanpHbIi aHAIN3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BhluncieHue Cymwbl,
cpeaHero apuMeTHIeCKOro, HauOoJIbIIETO (HAMMEHBIIIETO) 3HAYCHUS THara3oHa.
Brruncnenne koddduiimeHta Koppeisiiuyd ABYX psAnoB AaHHBIX. [loctpoenue
CTOJIOYATHIX, JHMHEHYAThIX W KPYroBbIX jguarpamm. I[loctpoenue rpadukoB
¢dbynkmmii. [Togbop aHMM TpeH[a, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucnenHoe pernieHue ypaBHEHHUH ¢ TIOMOIIBIO Toadopa ImapamMerpa.
OntuMuzanus Kak MOMCK HAWJIy4IIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHKIUsA, orpaHudeHus. JIokaJbHbIE U TJ00AJbHBIA MHUHHUMYMBI IICJICBOM
dbyaknuu. Pemenne 3ama4 oNTUMHA3AIUMN C TIOMOIIBLIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0cCHOBLI HHPOPMATHKHU

Teopernueckue mMOAXOAbI K OLIGHKE KoJM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH MH(Opmaruu. @opmyna Xapriau. MHpopManus u BEpOSTHOCTb.
@®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmbl CKaTHsl JTaHHBIX C TOTEpSAMH. Y MEHbIIICHUE
rIyOuHBI KoupoBaHus 11BeTa. OCHOBHBIE Hjen anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpudunHbI
BO3HUKHOBEHHUs OIIMOOK TIpW Tepefade JaHHbIX. Kobl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OMIMOKH, BO3HUKAIONIME TPH Tepenadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W WX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMalroHHslit nporecc. OOpaTHas CBs3b.

Mopenn u monenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIM MpOoIlecCy, Meiu MoaenupoBanus. dopmanuzaus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIHUPOBAaHUS B BHUAE, YIOOHOM ISt
BOCIIpUATHS yeoBeKoM. I'paduieckoe npeacraBieHue JaHHBIX (CXEMBbI, TAOJIHIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, OmpeAcsieHHEe KOJIMYeCTBa
pPa3IMUHBIX MyTE€d MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbsi moumcka. CrocoOwl 00xoma mepena.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUHN B BUIE AepeBa. [[uckperHbie Urpsl
JIBYX UTPOKOB C mojHOUW nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAOIMUYHON (opme. BBIUrphIIIHbIE U TPOUTPHILITHBIE
MO3UILNU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacnio3HaBaHus YCTHOU pedyn. KorHUTHBHBIE CEpBUCHL. MneHTHduKanus u moucK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuaromuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. VICmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOy4arommx cuctemax. Mcronb3oBaHue METOJ0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHUKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cUCTeM. HelpoHHbIe ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Qopmann3anuss ~ OOHATHS — anroputma.  Mammnaa  TeropuHra  Kak
YHUBEpCaJIbHas MOAENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0XHOCTH BbhIUMCICHUN. BpeMsa paboTel U 00BEM HCIONIB3yeMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopubie anroputmbl. IlpuMepsl pa3iauyuHBIX —aIrOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX YHCEN B 33JaHHOM JWAIa30HE C MOMOIIBID AJITOpPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yucia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpaKeHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexku. AHamM3 MPaBUIBHOCTH CKOOOYHOTO BBhIpaKEHUs. BbluucieHue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aITMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib30BaHuE ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHHMMaNIbHOIO OCTOBHOTO J€peBa
B3BEUIEHHOTO CBSA3HOIO HEOpUEHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO allMKJIMYECKOro rpada. AJroputMm
JIeKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. IBOMUHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl o0xoja AepeBa. Mcnonb3oBaHue cTeka U
ouepeau s 00xoaa iepeBa.

JluHamMpuyeckoe NporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJauyH, PELIAEMbIE C IMOMOILBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIINH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[TonsiTEe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsuus, HacleJ0BaHue, TOJTUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTeppdeiica
nonb3oBatens. lcnonb3oBaHWE TOTOBBIX — YIPABIEMBIX  3JEMEHTOB  JUIA
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBaHus.  [lonstue o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopManuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJENH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3yJIbTaTOB MOACIUPOBAHUS.

Juckperuszanuss NOpyd MaTeMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHs. MoJenupoBaHie  OHOJOTMYECKHUX
cucTeM. MaremarudyecKMe  MOJEIM B JKOHOMHUKE.  BbpluucnuTenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HaMMEHBIINWX KBaJIpPaToB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN T10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  mozenu.  Metoasl Monte-Kapno.  MimwuraumonsHoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunbie (pensiuMoHHBIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if nMaHHBIX. 3amojHeHue O0a3bl JaHHBIX. [lowWCk, cOpTUpOBKa U
dbunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JAHHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie mosis B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 6a3bl TaHHBIX. 3aTPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHE O CEpBEPHON U KIIMEHTCKOM YaCTSAX CauTa.
TexHONmorusl «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenienue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300paykeHni ¢ WCIONIB30BAHUEM PA3JTHYHBIX ITU(POBBIX YCTPOMCTB
(undpoBbIX (poToanmapaTroB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEKLHs — LIBETa.
OOecuBeunBaHue 1BETHBIX u300paxeHuil. Perymsb. Pabota ¢ obmactamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW obOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekropnas rpaduxa. IlpumutuBbl. W3mMeHeHue mopsiaka SJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmnupoBka. Kpusble. @opmaThl BEKTOPHBIX
pucyHkoB. Mcrnonb3oBanue KOHTYpOB. BekTopuzaiius pacTpoBbIX H300paKEHUH.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounsle Mmomenu. Marepuanbl. MoJeaupoBaHUE HWCTOYHUKOB OCBEIICHHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondartue o BupTyaibHOU
pPEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlUH, TO3UTHUBHBIX BHYTPECHHHX
yOXIEeHNN, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO
OOIIECTBA, pACHIUPEHHE KU3HEHHOIO OIbITA U OMbITA JIESITEILHOCTH B IpoOIlecce
peanu3aluMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyyaromerocs OyayT c(OpMHUPOBAHBI CIECIYIOMIUE JIUYHOCTHBIE
pe3ybTaThl:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPsIKa,  COOJIOJICHHWE  OCHOBOMOJIATAIOMIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIIMK 110 COLMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIICHHE K UCTOPUUECKOMY HACIIeINI0, TOCTIKeHusIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAas OCTETUKY HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3IMYHBIC BUIBI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenus TpeOoBaHUI 0€30MaCHOM KCIUTyaTallud CPEACTB UH(DOPMAIIMOHHBIX
Y KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO JCSATCIIBHOCTD;

uHTepec K cdepaM NpodecCHOHATBHON JeATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM ¥ HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
pealln30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpa3OBaHHWIO Ha
MPOTSHKCHUH BCEH KHU3HU;

7) 3KOJI0TU4e€CKOIr0 BOCIIMTAHMS:

OCO3HaHWE IJI00AJBHOTO XapakKTepa JKOJOTHYCCKUX MPOOJIeM M IyTeH HX
pelleHrs, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTCH  HH(OPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKECHUSAM HAyYHO-TEXHHYCCKOTO IIporpecca M
OOIIIECTBEHHOHN MPAKTHKH, 33 CYET IOHUMAHHUS POJIM HH()OPMAIIMOHHBIX PECypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HH(MOPMAIMOHHBIX TEXHOJOTHA B YCIOBHIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HaHWE IIEHHOCTH HAyYHOW JEATeITbHOCTH, TOTOBHOCTH OCYIICCTBIISITH
IPOEKTHYIO M HCCIICI0BATEIBCKYIO IeATECIbHOCTh HHANBHIYAIbHO U B TPYIIIIE.

B mporecce MOCTHKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaMMBI
no wH(MOpMAaTHKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS  SMOITMOHATHHBIN
WHTEIIICKT, MPEANOIaraonmi cOpMUPOBAHHOCTb:

CaMOPETYJIMPOBAHHMS, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTh aJanTUPOBAaTHCA K
HYMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOUYAIONICH CTPEMIICHHE K JTOCTIDKEHUIO IS U
yCIIeXy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JICHCTBOBATh, MCXOJIS U3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKITFOUYAIONTUX CITIOCOOHOCThH BHICTPAUBATH OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peniaTh KOH(MIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wusydenus HHGOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromerocsi OyayT chOpMUPOBaHbBl MeETaNpeaIMETHbIC
pEe3yabTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4ueOHbIE [JIEWCTBUS, KOMMYHUKATHUBHbBIC
YHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJSITUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JornyecKue JaeiicTBHs:

CaMOCTOSITENILHO  (OpPMYyJIMPOBaTh M aKTyalU3UpoOBaTh  Ipoliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /JI1 CPAaBHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUH HX
JOCTHKEHHS,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METOA0B PEUICHUS] TIPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIMYHBIE BHJBI JCATEIIBHOCTH IO TOJYYEHHIO HOBOTO
3HAHMS, €r0 HHTEpPHpeTaluH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSIMU U METO/IAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpPOBaTh 3a/4auy,
BBIIBUTATh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI Ji J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE PpEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIN MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, NpeUlaraTh OPUTMHAIbHBIE MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTydeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMaTU3aluil0 U
UHTEPIIPETALNIO HH)OPMALIK PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Y4ETOM Ha3HAYCHUS
uHpopMaMu W IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYI0 (QopMy
IIPEICTABIICHUS U BU3yaJIU3alliy;

OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMaAIH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMIoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpEekKEHMs, MPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBbIE YHMBeEpPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

1) o61enme:

OCYIIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTrYMCHTUPOBAHHO BECTHU AHUAJIOT, YMCThb CMATYATh KOH(bJ'II/IKTHI)Ie CUTYyaAllNH,



Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpATh TEMAaTUKYy M METOAbl COBMECTHBIX JICUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHH YYaCTHHUKOB, OOCYXKIATh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHMKA KOMAHIbl B
oOIINiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh WAEHU C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTeIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTEHHI];

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 00pa30BATENbHBIN U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTENBHBIX IPOLECCOB, UX pE3yJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH aHAJIU3E pe3yJbTaTOB
NESATEITbHOCTH.

3) npuHATHA ce0s1 M APYrux:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeIOBeKa.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJE€HHOrO ypoBHS 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BIIAJICHUE TIPEACTABICHUSIMH O POJM WHGOPMAIMU W CBSI3aHHBIX C HEH
MPOIIECCOB B MPHUPOJC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIIUS,
«MH(POPMALIMOHHBIN  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbD»,
«cucTeMHbIN 3 PerT», «MHPOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BIaJICHUE METOJaMH Toucka uHbopmanuu B cetu HHTEepHET, ymeHue
KPUTHUYECKU OIIEHUBATh WH(POpMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YyMEHUE XapaKTepHW30BaTh OOJBIIHWE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB HMX TIOJYYCHUS ¥  HAMNpaBJICHUS HUCIOIB30BAaHUSA, yMEHHUE
KJaccu(UIMpOBaTh OCHOBHBIE 3a/Jaud aHaJW3a JaHHBIX (MIPOTHO3UPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHam3 OTKJIOHEHU), MMOHUMATh
MOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JaHHBIX, BU3YaTU3allnsl TaHHBIX, MHTEPIPETAIHs pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMIILHBIX KOMITBIOTEPOB, TEHIACHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BIIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOECIeUeHUsT JJIS pEHIeHUs Y4eOHBIX 3a7ad 110
BBIOpaHHON CHeIUaIn3aIiu;

HaJIMYHE TMPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MpUHIUINAX pPa3pabOTKM W (YHKIMOHUPOBAHUS HHTEPHET-
MIPUIIOKEHNM;



NOHMMaHUWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IEHUE TPeOOBaHUM TEXHUKU O€30IIaCHOCTH U TMUTUEHBI IIPU paboTe
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTAMHU LIU(PPOBOTO OKPYKEHUS, IOHUMAHHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JOaHHBIX M
paboTel B ceTn MHTEpHET;

INOHMMAaHHE OCHOBHBIX IPUHIMIOB JUCKPETU3AllMU PA3NUYHBIX BHJIOB
uHpOpMallMM, YMEHHE ONPENeNiITh HHPOPMALMOHHBIA O0O0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3alUH,
YMEHUE OMNPEACNATh CPEAHIO CKOPOCTh IE€pEelaud JAHHBIX, OLIEHUBATh
U3MEHEHHE BpEMEHHM Tepefadyd Mpu H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMa
JAaHHBIX U XapaKTEPUCTHUK KaHala CBA3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3alUCU
YHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCIIA B MO3UIIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHUEM M IOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
3TOr0 YWCia B MO3UIMOHHON CHUCTEME CUMCICHHS C 33JaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKHUE OIepalMd B IO3ULIHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOpPMaJIbHBIX (hOpMax IO 3a/laHHOM Tabnuie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BbBICKA3bIBaHUS, COJEPIKAILEIO
IIEPEMEHHBIE, PEIIATh HECIOKHBIE JJOTHYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUIA;

NOHMMaHuEe O0a30BbIX aJIrOPUTMOB OOpPAaOOTKM YHUCIOBOM M TEKCTOBOM
uH(popmauu (3arnuch YMceNl B MO3UIIMOHHOW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JiMara3oHe, 00paboTka MHOTOPa3psIAHbIX LEIbIX
YKCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IMOMCKA U COPTHUPOBKH,
YMEHUE ONpPEAENATh CIIONKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX aJIrOpPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAaccHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJIOKHOCTH JJIsl PEIIEHUS OJHOU 3a/1a4u;

BJIa/ICHUE YHUBEPCAJIBHBIM SI3BIKOM MPOTPAaMMHPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MCIOJb30BaTh OCHOBHBIE  YIPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYIIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENAENATh Pe3yJabTaThl padOThl IPOrpaMMBbl IPU 33JaHHBIX HUCXOJHBIX JIaHHBIX,
OTpENENATh, MPU KAKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYITUPOBATH MPEJIOKEHUS 10 YIYUIIEHUIO MPOTPAMMHOTO KO/,

YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHBICE TEKCTOBBIE JOKYMEHTHl U
JIEMOHCTPAlMOHHBIE MaTEPUAJIbl C UCIIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHUs, MOAOOp JUHUU TPEHJIA, PEIlICHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce u3yueHus kypca HMHPOPMATHKM YIriyOJE€HHOro ypoBHS 6 11
Knacce oOydJarommuMucs OyayT JOCTHTHYTHI — CIEAYIOIMHE  MPEAMETHBIC
pe3yJIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HUCIOJIB30BaTh MPOCTEUIIINE
KOJIbI, KOTOPbI€ MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00€CTICYMBAIONIUN HAWMEHBIIYI0 BO3MOXKHYIO CPEIIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TMyTH MEXAy BepliuHamu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTE€d  MEXAYy  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBhS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAKEHUMN, TIPU PELICHUN 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33JJaHHOMY QJITOPUTMY, pa3padaThiBaTb U 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTpaTEruio Urphl;

yMEHUE pa3pabaThiBaTh U PEATU30BBIBATH B BHUJAEC MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHM HAa JIMANa30H WX BO3MOXKHBIX 3HAUYEHUW, MPUMEHATH MNPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApPH, CTEKU, OYEPEaU, AEPEBbS),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TOAMPOTPAMMEI JJII 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIbBHBIX CTPOK, HCIIOJIb30BaTh MpPHU pa3pabOTKe MporpamMm OHUOIHMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TIPOTPAMM B
cpezie NporpaMMUpPOBaHMs], YMEHUE JOKYMEHTUPOBATH NPOrPaMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeICcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJh30BaTh TAOIUYHBIC
(penairoHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJHSIThH
COPTHPOBKY M TOUCK 3amuced B 0a3e JaHHBIX, HAMOJHITh pa3paboTaHHYyO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTHICCKUE MOJICIH /IS aHaIn3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 Ppe3yJbTaTOB, IMIOJYYCHHBIX B XOJI€ MOJCIUPOBAHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCy, MPEeACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHWU30BBIBATH JUYHOEC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMAaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIICKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABIICHUA O Kpyre peniaeMbiX 3a7ad MaIlluHHOTO OO0y4YeHUs
(pacrio3HaBaHusl, KJIaCCU(PHUKALMKA ¥ TIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HWCMONB30BaHUU  HMHPOPMALMOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

Paszgea 1. lndpoBasi rpaMOTHOCTD

KoauuecTBO 4acoB

Bcero

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Kommnsrorep - ynusepcaiapHoe

https://resh.edu.ru

1.1 . 6
YCTPOMCTBO 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHre 6 https://resh.edu.ru
1.3 KommbrorepHsie cetn 5 https://resh.edu.ru
14 NudopmanmronHas 6e301acHOCTb 7 https://resh.edu.ru
Hroro no pazgeny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 [MpencraBnenne uHGOPMAIUH B 19 https://resh.edu.ru
' KOMITbIOTEPE
2.2 OcHOBBI anreOpsl JIOTUKU 14 https://resh.edu.ru
2.3 Kommprorepnas apudmerrka 7 https://resh.edu.ru
Hroro 1o pasneny 40
Pa3nes 3. AropuT™Mbl M IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 https://resh.edu.ru
3.2 BcnomoraTenbHbIe aaropuTMBI 8 https://resh.edu.ru




https://resh.edu.ru

3.3 YuciieHHbIE METOJIBI 5
34 AJropuTMBI 00PAOOTKH CUMBOJIBHBIX 5 https://resh.edu.ru
' JIAHHBIX
3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 https://resh.edu.ru
Wroro no pazueny 44
Pa3nen 4. UndopmaumoHHbIe TEXHOJIOTUHN
4.1 O0paboTka TEeKCTOBBIX JOKYMEHTOB 6 https://resh.edu.ru
4.2 AHAIM3 IaHHbIX 8 https://resh.edu.ru
Hroro no pazneny 14
PeszepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

HaumeHnoBaHue pa3jaesioB M TeM
NPOrpaMMbl

Ne i/

Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH

KoauuecTBO 4acoB

Bcero

JyekTpoHHbIe (U(POBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

WNudopmanus u nnHopMaioHHbIE

https://resh.edu.ru

11 10
IPOLIECCHI
1.2 MoaenupoBanue 8 https://reSh .edu.ru
Htoro no pazneny 18
Pa3zes 2. AIropuT™MbI M IPOrpaMMHPOBAHHE
2.1 DJIEMEHTBI TEOPUH AITOPUTMOB 6 https://resh.edu.ru
2.2 AJITOPUTMBI M CTPYKTYPHI JAHHBIX 28 https://resh.edu.ru
23 OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO 16 https://resh.edu.ru
' POrPaMMHPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbIe TEXHOJIOTUHN
31 KomnbroTepHo-maremaTHueckoe 8 https://resh.edu.ru
' MOJICTTHPOBAHHE
3.2 bassl JaHHBIX 10 https://resh.edu.ru
3.3 Be6-caiiTbl 14 https://resh.edu.ru
3.4 KommbroTepHas rpaduka 8 https://resh.edu.ru




https://resh.edu.ru

35 3D-monenupoBanue 8
Hroro mo pazueny 48
PesepBHOE Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136




IPOBEPSIEMBIE HA EI'D I10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

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

1.

3namv (nonumams)

1.1

[TonrMaHre OCHOBHBIX NPHUHIIAIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX U MOOWIIBHBIX KOMITBIOTEPOB; TCHICHIIHIA
pa3BUTHS KOMITBIOTEPHBIX TEXHOJOTHM; BJIAJICHUE HaBBIKAMH Pa0OTHI C
OINEPAllMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH MPOTPAMMHOTO
obecrieueHHss I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpAHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBieHuii o 0a30BbIX MNPUHLMIAX OpraHU3alUud U

Q)YHKHI/IOHI/IPOB&HHH KOMIIBIOTCPHBIX ceTeu

1.3

ITormmanne OCHOBHBIX MNPUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanune ©0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOM M TEKCTOBOM
uHpopMaluuy (3alMCh 4YHUCEN B IO3ULHOHHOM CHCTEME CUMCICHMS,
JEIUMOCTbh LIEJIBIX YHMCEN; HaX0XKJIEHUE BCEX IMPOCTHIX YKCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPAa3pSAHBIX IEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U I[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEJAEHUSIMH O 0a3ax HaHHBIX, WX CTPYKTYpE,

CpeaAcCTBax CO34aHuAd U pa6OTBI C HUMH

1.7

ITonnManue BO3MOXKHOCTEHN U OI‘paHI/ILICHI/Iﬁ TEXHOJIOTUI HCKYCCTBECHHOI'O
HHTCIUICKTA B Pa3IMYHBIX 06J'IaCTSIX; HaJIM4ue Hpe,Z[CTaBJ'IeHI/Iﬁ 00
HUCIIOJIB30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOTHI B Pa3INYHBIX

npodeccuoHanbHbIX chepax

1.8

Branenune TeopeTMUECKMM anmapaTtoM, IO3BOJIAIOIIMM  OCYIIECTBIATH
MIPEACTABJICHUE 3aIaHHOIO HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMAaX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTUKHU; OMpPEeNATh KpaT4alluid MyTh BO
B3BEIIEHHOM Trpae M KOJMYECTBO MyTeH MEXIy BepIIMHAMU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

2.2

YMeHHe HCHOoab30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJCIH st
aHanmu3a 00BEKTOB M IMPOLECCOB: (DOPMYTUPOBATH 1IeTb MOJCINPOBAHUS,
BBIMOJHATh AQHAINU3 PE3YyJIbTATOB, MOJYUEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHUBATh aJICKBAaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTy WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEIUPOBAHUS B HATJISITHOM BUIE

YMenue KiIacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporuHo3upoBaHue, KJaccupukanus, KJIacTepu3arus, aHaJIu3
OTKJIOHEHHI1); MOHMMATh MOCJIEeI0BATEIIbHOCTh PEIleHUsl 3a7ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJACIH, NpeoOpa3oBaHUE JIAHHBIX,

BU3yalIM3allMd JaHHBIX, HHTCPIPETAHA PE3YJIILTATOB

2.3

2.4

YMenue onpenensiTh HHHOPMAIUOHHBIA 00BEM TEKCTOBBIX, TpadHUeCKUX
Y 3BYKOBBIX JIJAHHBIX IIPU 3aIaHHBIX MapaMeTpax JUCKPETU3aluu. Y MEHUE
ONIPENENATh CPEAHIOK CKOPOCTh II€peladyd  JaHHBIX, OLEHHUBATh
M3MEHEHHE BpPEMEHH TMepelayd NpU M3MEHEHHH WH()OPMAIMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUIMHY COOOIIEHUS IPYU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PELICHUHM 3a7ad CBOMCTBA IMO3MLIIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MMOCTPOEHUS 3aIllUCH YHWCJa B MO3ULIHOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCa II0
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCia B MO3ULHMOHHOW CHCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/ILIGCKI/IG ornepanyru B MO3UMIIUOHHBIX CUCTEMAX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMalbHBIX (opMax MO 3aJaHHOM  Tabnuie
UCTMHHOCTH; MCcleloBaTb 00JacTh MCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO TEPEMECHHBIC,; PCHIATE HECJIOXKHBIC JIOTUYCCKHUEC YPAaBHCHUSA

YMeHne pemaTh alrOpUTMUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTUPOBAHHOI'O aTUKIINICCKOTO rpa(ba)

2.8

YMeHne ucnoab30BaTh JACPEBbSA MPU aHAIN3EC U MMOCTPOCHUN KOJOB U IJIA
MNpEaACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIpa)KeHPIfI, npu PpeUICHUU 3aJav
MoruCKa MU COPTUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJaHHOMY

IropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMeHHe aHaIM3MpPOBaTh AJITOPHUTMBI  C  HCIIOJB30BAaHHUEM  TaOIUI]
TPACCUPOBKHU; OMPEIENATh 03 MCIOJIb30BAHUS KOMITBIOTEPA PE3yIbTAThI
BBINOJIHEHUS] HECJIOXKHBIX IPOTrPaMM, BKJIFOYAIOIIMX LIMKJIbI, BETBIECHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeneNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHUPOBAHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIBKHX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IJIsd pCIICHUSA OI[HOﬁ 3aga4u

211

BnageHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BBIX
TUTIaX JAHHBIX M CTPYKTypax NaHHbBIX; YMEHHE HCIIOJb30BaTh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIU3
MPEIUIOKEHHOW  MPOTPpaMMBI:  ONPENEISITh  Pe3yJbTaThl  PaOOTHI
POTrpaMMbl TIPU 33/IaHHBIX MCXOJHBIX JAHHBIX; OMPEICIIATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOKHO TIOJyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOpPHIE MOTYT TPHBECTH K OIMMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHST  TIO0  YIYYIICHHUIO

MMpOorpaMMHOIo KoJia

2.12

2.13

YMeHne pealn3oBBIBATH Ha BBIOPAHHOM JUIS  HM3Y4YCHHS  SI3BIKE
nporpamMmmupoBaHus Beicokoro yposus (Ilackams, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPaOOTKH YHCEll, YUCIOBBIX OCIIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME 4YHUCIa B BUAE HaOOpa MPOCTHIX
COMHOXMHTENEH; HaX0XJIeHHE MaKCUMalIbHOH (MUHUMAaJIbHOM) HUpPHI
HaTypaJbHOI'O YMCIIA, 3a[IUCAHHOTO B CUCTEME CUHMCIICHHSI C OCHOBAaHUEM,
He npeBblmaonM 10; BblUuCIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEAO0BATEIBHOCTH (CYMMBI,
NPOM3BEACHUS  CPEJHEr0  apuPMETHYECKOro, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMUYECTBA 3JIEMEHTOB, YJOBIETBOPSIIOIIUX
3aJaHHOMY YCJIOBUIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCTIOJIB30BaTh B TPOTpaMMax [aHHBIE Ppa3JIMYHBIX THIIOB C YYETOM
OTpPaHMYEHUH Ha JMana3oH UX BO3MOXKHBIX 3HAYCHWH, NMPUMEHATh MpU
pELICHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBApH, CTEKH, OYepeu,
JIepeBbs1); TPUMEHATHh CTaHIAAPTHBIE U COOCTBEHHBIC TOANPOTPAMMBI IS
00pabOTKM YHCIIOBBIX TAHHBIX W CUMBOJBHBIX CTPOK; MCIOJIH30BATH MPH
pa3paboTke MmporpamMm OUOJIMOTEKH MOANPOrPaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU NIPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_U:I JJIA aHaJIn3a,

MNpEACTaBJICHUA U O6pa60TKI/I JaHHBIX (BKJ'IIOLIEUI BLI60p OIITUMAJIBHOTO




pelieHus, moaAdOp JTUHHUHM TpPEHJa, PelIeHHe 3aJad MPOTHO3HPOBAHMUS),
YMEHHE HCIONIB30BaTh TaONWUHbIC (pPESAIMOHHBIE) O0a3bl JAaHHBIX U

CIIpaBOYHBIC CUCTEMBbI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAHUEM  DPA3JIMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOIHIA;
MOHMMAaHUE BO3MOXHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BaTEILHBIX CEPBUCOB




HEPEYEHbDb DJIEMEHTOB COAEPKAHUS, ITPOBEPAEMbBIX HA
EI'S 1O UHO®OPMATUKE

Kon
1

11

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

udposast rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUN PA3BUTUSI KOMITBIOTEPHBIX TEXHOJIOTHH.
[TapannensHble BeUUCIEHUS. MHOTOIPOIIECCOPHBIE CUCTEMBI.

PacnpenenéHHHe BBIYMCIINTCIBHBIC CUCTCEMBI U 06pa60TKa OOJIBIINX JaHHBbIX

1.2

1.3

[TpuHIMITEI TOCTPOCHUS W anmapaTHbIC KOMIIOHEHTHl KOMIBIOTEPHBIX CETEH.
CereBbie mporokoisibl. Cerb MHTepHer. Anpecauus B cetu HHTepHer.
ITpotokonsr creka TCP/IP. Cucrema nomennbix uMéH. Pasznmenenue IP-cetn

Ha MOJICETH C MOMOIIBIO MAaCOK IMOACeTeH

QaiinoBas cuctema. [louck B ¢aitnoBoit cucteme. [IpuHIUIIBI pa3melieHUs U

nMeHoBaHus (DaiiyioB B JoiroBpeMeHHOW mamstu. 11[aGinoHbl mis onucaHus

rpymi ¢aiinos

14

CKOpOCTI) nepecaayn JaHHBIX. 3aBHUCHMOCTD BpEMCHH 1Cp€aaduu OT

MH(POPMAIIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTHK KaHaa CBSI3U

1.5

udppoBanne naHHBIX. CHMMETPUYHBIE M HECHMMETPUYHBIE IIU(PHI.
udper npocroit 3amensl. Uludpp Lleszaps. Ulupp Buxenepa. Anroputm
mdpoBanus RSA

1.6

2.1

2.2

KO,I[LI, IIO3BOJJIAIOIIUC O6H3py>KI/IBaTB H HUCIIPABJIATH OIJ_II/I6KI/I, BO3HHUKArIOIIHUEC
npu nepeaavdc  JaHHBIX. Pacctosaue XsMMuHra. KO,Z[I/IpOBaHI/Ie C

noBTroperrem 6utos. Koasr Xommunara
Teopernueckrne 0CHOBBI HH(POPMATUKHI

JlBonuHoe komupoBaHHWE. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOILEHUH, 3alMMCAHHBIX C TIOMOIIBIO HEPAaBHOMEPHBIX
konoB. YcnoBue ®ano. IlocTpoeHne OAHO3HAYHO AEKOJUPYEMBIX KOIOB C

IOMOIIBIO ACPEBA

Teopernueckne MOAXOJBl K OILIEHKE KoJWuecTBAa HHQpoOpMaruu. EauHUIEI
u3MepeHus: konudectBa uHPopMmanuu. AJ(aBUTHBI MOAXOI K OIICHKE
KonmuyecTBa WHpopmaruu. 3akoH agauTHBHOCTH HHPopmanuu. Ddopmyna

Xaptnu. Uadopmarus u BepostTHocTs. Dopmyna [llennona

2.3

Cucremsl cuucneHusi. Pa3BépHyras 3amuch LEIBIX W JPOOHBIX YHCENT B
HO3UIIMOHHON cucTeMe cuuciieHHusa. CBOMCTBA IMO3UIIMOHHON 3aIlMCH YHCIIA:
KOJMYECTBO HHU(p B 3amucH, MPHU3HAK JEIMMOCTH YHCIIa HAa OCHOBaHUE

CUCTCMBI CUYHMCIICHUA. AJ'IFOpI/ITM nepesoJia wOejaoro 4uciia wus3 P-uunoii




CUCTEMBI CUHUCIIEHUS B JECATUYHYIO. AJITOPUTM IIEPEBOJA KOHEUHON P-u4uHON
IpoOu B JECSATUYHYIO. AJNIFOPUTM IE€PEBOAA LIEJIOro 4Mciaa U3 AECATUYHOM
cucreMsl cuucieHus B P-nunyto. IlepeBon koHeuHOU necaTnyHoi apobu B P-
nyHylo. JIBom4Has, BOCBMEpHUYHAsl M ILIECTHAALATEPUYHAS CHUCTEMBI
CUMCIICHUS, CBS3b MEXIYy HHUMU. ApuPMETHYECKHE OIlepaluud B

IIO3MIIMOHHBIX CUCTEMAX CUHCICHUSA

2.4

TpOI/I‘-IHaSI YpaBHOBCUICHHAsA CHUCTEMA CYHUCIICHUA. I[BOI/I‘-IHO-[[GCSITI/I‘-IHEISI

CHUCTEMA CUUCIICHUA

2.5

2.6

2.7

2.8

2.9

2.10

KomupoBanue tekcrtoB. KomupoBka ASCIl. OmgHoOGaiiTHBIE KOAMPOBKH.
Cranmapt UNICODE. Komupoka UTF-8. Onpenenenue nHGOPMAITMOHHOTO

00bEMAa TEKCTOBBIX COOOLLIEHUM

KomupoBanue  uzobpaxenuit. OueHka  HHPOPMALMOHHOTO  00BEMaA
rpadUyecKuX AAHHBIX MPHU 33JaHHBIX PA3PELICHUH U TITyOMHE KOAUPOBAHUS
useta. L[BetoBbie Mmonenu. KonupoBanue 3Byka. OueHnka nHGOPMAIHOHHOTO
00bEMa 3BYKOBBIX JIaHHBIX MpPHU 33JaHHBIX 4YacTOTE€ JUCKPETHU3aLUU U

PaspAAHOCTH KOAUPOBAHUS

Anrebpa noruxu. [loHsTtue BbIcKka3biBaHMs. Bbicka3bpiBaTenbHble (HOPMBI
(npenukatel). KBaHTOpHI Cyl11€eCTBOBAaHUS M BCEOOIIHOCTH.

Jlornueckue onepauuu. TaOmuipl UCTUHHOCTU. JlorMueckue BBIpaKEHUS.
Jlormueckue ToXAecTBa. Jlornmueckue omnepauMM M ONEpallUd  HaJ
MHO>KECTBAMHU.

3akoHbl anreOpbl JIOTMKU. OKBHBAJIEHTHBIE NpeoOpa3oBaHUs JIOTHYECKHX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornuyeckue ¢GyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHUX
(GyHKIUH OT KOJTMYECTBAa apryMEHTOB.

Kanonuueckue Gpopmbl TOrMUeCKUX BbIPAKEHUN

COBepH_IeHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (l)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/IH€ NCTUHHOCTHU

Jlornueckne »>J€MEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. Iloctpoenne cxem Ha JIOTMYECKUX 3JIEMEHTax
10 33JaHHOMY JIOTHYECKOMY BBIPAKEHUIO. 3aIUCh JIOTMYECKOIO BBIPAKEHUS

110 JJOTUYECKOU CXEME

Mopenu u monenupoBanue. Llenn monenupoBanusi. AJEKBAaTHOCTh MOJENH
MOJIETTUpYEMOMY OOBEKTy WM mporeccy. Dopmanuzanus TPHUKIATHBIX
3a7a4.

[IpencraBnenne pe3ynbTaTOB MOACIUPOBAHUS B BHAC, YIOOHOM A

BOCIIpHUATUSA YCIIOBCKOM. Fpa(bnqecxoe NpEACTABJICHUC JaHHBIX (CXCMBI,



TaOIHIIBI, TpaduKN).

2.11

[IpeacraBnenue LeNbIX 4YKMCEN B MaMATH KommbioTepa. OrpaHUYeHHOCTb
JMana3oHa 4yucesl MpU OrPaHMYEHHUM KOJIMYeCTBa paspsanoB. Ilepenosnenue
paspsAIHON CeTKW. be33HakoBble M 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBINA JOTOJHUTEIBHBIN KOJI OTPULIATENIbHBIX YUCE.

[ToGuToBbIE JOrMueckue onepanuu. Jlormueckuit, apudmernueckuii u
nuknudeckuii capuru. lludpoBanne ¢ momMomp0 TOOUTOBOW OmEpanuu

«uckirouaromiee MJIN»»

2.12

HpeHCTaBHeHI/IC BCIICCTBCHHBIX YHCCII B IIaMsATH KOMIIBIOTEPA. 3Haqama;1
4acTb W IIOpSAAOK dYHCIIA. HI/IaHa?)OH 3HAYCHUH BCIICCTBCHHBIX YHCCII.
HpOGJIeMBI XpaHCHUA BCUICCTBCHHBIX YHUCCII, CBA3AHHBIC C OTpPaHUYCHHUCM
KOJIMYCCTBA pa3psa0B. Brimonaenue onepam/lﬁ C BCHIICCTBCHHBIMHU 4HCJIaMU,

HaKOILIEHHE OLIMOOK IIPpHU BBIYUCIICHUAX

2.13

I'padsr. OcHoBHBIe TIOHATHS. Bunel rpados. Onucanne rpadoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MAaTpHIl, CHHCKOB CMEXHOCTH. Pemienue
ANTOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHAIM30M TIpadoB (IOCTpOeHUE
ONTUMAJILHOTO IYTH MEXAY BepIIMHaMu rpada, ompenereHne KOJIMYecTBa

Pa3JIMIHBIX HyTeﬁ MCXKAY BCpIIMHAMU OPUCHTUPOBAHHOI'O ALIMKIIMYCCKOI'O

rpada)

2.14

HepeBbs. bunapnoe nepeBo. [lepeBbst mowmcka. CrocoOsl 00xona aepesa.
[IpencraBnenne  apudMETHUYECKHX  BBIpaXEHUH B BHAE  JepeBa.
Hcnonb3oBanue rpagoB U €peBhEB MPU OMUCAHUU OOBEKTOB M IPOLIECCOB

OKPYKaIOIIero MUpa

2.15

JIMcKpeTHbIE UTpBl JABYX WIPOKOB ¢ MojHOW uH@opmaruei. I[loctpoenue
nepeBa mnepebopa BapHaHTOB, OINKWCAHUE CTPAaTeTMU WIPhl B TaOIWYHOMN

(bopMe. BLII/IFpLIH_IHLIe W NPOUTPBIINIHBIC ITO3ULTUH. BLII/IFpLIIJ_IHLIe CTpaTerun

2.16

CpencTtBa HMCKYCCTBEHHOTO  WHTeUIeKTa. MWaeHTudukamus ©W  MOUCK
M300paKeHui, pacro3HaBaHUe JIULL. Hcnonp3oBanue METOJIOB
HCKYCCTBEHHOI'O HHTeIUIeKTa B oOydaromux cucremax. lcnonaszoBanue
METOJIOB UCKYCCTBEHHOTO MHTEJUIEKTa B poOoTOoTexHUKE. MHTEepHEeT Bemieil.

Heiiponnsie cetn

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

QopmManuzanuss  NOHATHS  anroputMa.  Mammuaa  TeropuHra  Kak

YHUBCPCAJIbHAA MOACIIb BBIYHCIICHUI

3.2

OreHka CIOXKHOCTH BbIMHCICHUNA. Bpemst paboTel U 00bEM HCHOIB3yeMOn
IaMATH, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. O1eHka

ACHUMITOTUYECKOW CIIOAKHOCTH AJITOPUTMOB. AJITOPUTMBI MOJUHOMHUAIBHON




cnoxkHoctu. Ilepebopubie anroputmbl. [IpuMepsl pa3iIWYHBIX aITOPUTMOB

peICHUA OI[HOﬁ 3a1a4u, KOTOPbIC UMCIOT Pa3JIMYHYIO CIIOKHOCTH

3.3

3.4

OmnpeneneHre BO3MOXKHBIX PE3YJIbTAaTOB PAaOOTHI MPOCTEUIIMX aJTOPUTMOB
YIpaBJIEHUS UCTIOJHUTEIIAIMU M BBIYUCIUTENbHBIX aIrOpUTMOB. OmpenesneHue
UCXOJHBIX [aHHbBIX, INpPU KOTOPHIX AJITOPUTM MOXKET JAaTh TpeOyeMblii

pe3yJsipTar

AAropuTMBl 00pabOTKM HATypaTbHBIX YHUCEN, 3alMCAHHBIX B TMO3MLIMOHHBIX
cHUCTeMaxX CYHCICHMSA: pa30MEeHHEe 3alMCH YWClia Ha OTIeNbHBbIE LUQPHI,
HaxXOXXJICHHE CYMMBbl U HPOU3BEACHUSA LHU(Pp, HAXOXKAECHUE MAKCHUMAIbHOM
(MUHUMATTBLHOM ) IU(PHI.

[IpencraBnenue yucia B BUAE HAOOpa MPOCTHIX COMHOXKUTEIEH. AIroputMm
OBICTPOTO BO3BEIEHHUS B CTeneHb. [IOMCK TPOCTBIX YHCEN B 3aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «KPCUICTO BpaTOC(beHa»

3.5

MHOFOp&SpHI{HHe OeJabIC YKucila, 3aa4u JUTMHHOM apI/I(bMeTI/IKI/I

3.6

S3wik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tuns! JaHHBIX:
L[EJIOYNCIICHHBIEC, BEIECTBEHHBIC, CHMBOJIbHBIC, JIOTHUecKkue. BeTBieHus.
Cnoxunsie ycnoBus. Lukisl ¢ yenoBuem. L{UKIbI 110 IEpeMEHHOM.

O6paboTka naHHBIX, XpaHsamuxcs B (aiinax. TekcToBble 1 TBOMYHBIC (HaIIbL.
daiinoBsie nepemeHHbIe ((aiinoBble ykazarenu). Urenue u3 (aiina. 3anuce B
(aii.

Pazbuenue 3amaun Ha moa3agaun. [loagnporpammer (Iporieaypsl U QYHKITHH).

Hcnonb3oBanne cTaHIapTHON OMOIMOTEKH S3bIKa IPOTPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBnble npouenypsl U pyHkuuu. VMcnonb3zoBanue cTeka Juist

oprann3anv pCKypCHBHBIX BBI3OBOB

3.8

3.9

Uucnennsle MeTonibl. TouHOoe U npuOIMKEHHOE pelieHus 3agaun. YuciaeHHoe
peleHre ypaBHEHHI ¢ MOMOIMIBIO 1Moa00pa mapaMerpa. YucieHHbIe MEeTOIbI
peleHusl ypaBHEHUIH: MeToj mepedopa, MeTOJ MOJOBUHHOTO JIEIEHUS.
[TpubnnxEHHOE BHIYMCIIEHUE JUIMH KPUBBIX. Bbruncnenue miomaneit puryp c
MOMOIIBI0  YHCIEHHBIX METOAOB (METOA  MPSIMOYTOJHHHUKOB, METOJ
Tpanenuii). [louck mMakcumyma (MUHMMyMa) (QYHKUIMM OJHON NEpeMEHHOMN

METOJAO0M ITOJIOBHUHHOTI'O JCIICHUA

OOpaboTka CHUMBOJBHBIX  JaHHBIX. BcTpoeHHBIE  (QYHKLIMU  SI3bIKA
IPOrpaMMUPOBAaHUS Al  OOpPaOOTKM CHUMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK: MOACYET KOJWYECTBA MOSBICHUI CHMBOJA B
CTpOKe, pa30MeHHe CTPOKM Ha cJoBa IO MPOOETbHBIM CHMBOJAM, IOMCK
MOJCTPOKH BHYTPU JAaHHOM CTPOKHM, 3aME€Ha HalJEeHHOW IIOJCTPOKH Ha

Ipyryio cTpoky. ['eHepanus Bcex CIOB B HEKOTOpOM andaBure,




YIOBIICTBOPSIIOIINX 33JaHHBIM OrpaHudeHusM. IlpeoOpa3oBanue uucna B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBel ¥ TOCIEAOBATEIBLHOCTH 4YHCeN. Beruucienne 0000MEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAcCHBa WJIM YHUCJIOBOM IOCIIEIOBATEIbHOCTH
(CyMMBI, MpOU3BEACHUS, CPEIHEro apu(pMETHUYECKOro, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJIMYECTBA DSJIEMEHTOB, YJOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHIO). JIMHEWHBIN MOMCK 3aJJaHHOTO0 3HAYEHUS B MACCHUBE.
AAroput™Mbl paboThl C 3JIEMEHTAMH MAacCHBa C OJAHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTHpOBKa OJTHOMEPHOr0o MaccuBa. [IpocTeie METOIbI COPTUPOBKH
(MeTon my3bIpbKa, METOJA BBIOOpA, COPTUPOBKA BcTaBKamu). CoOpTHpPOBKA
ciusinueM. beicTpas coprupoBka maccuBa (anroputM QuickSort). /IBonynbrit

IIOUCK B OTCOPTUPOBAHHOM MACCUBEC

3.11

JIByMepHBIE MAacCUBBI (MaTpuIlbl). AJTOPUTMBI OOPAOOTKH JABYMEPHBIX
MAacCCHBOB: 3allOJJHCHHE JBYMEPHOTO 4YHCIOBOTO MacCHMBa II0 3aJaHHBIM
MpaBUJIaM, MTOKMCK DJIEMEHTA B IBYMEPHOM MAaCCHBE, BEIUMCIICHUE MAaKCHMyMa
(MMHMMYMa) U CyMMBI DJIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK

n CTOJ'I6I_[OB ABYMCPHOT'O MaCCHUBa

3.12

CrnoBapu  (acCOIMaTHBHBIE MACCHUBBL, OTOOpaXKeHUs).  XOUI-TaOIHIIBI.

HOCTpOGHI/IC aHQ)aBI/ITHO"IaCTOTHOFO CJIOBapA AJIA 3aJaHHOI'0 TCKCTa

3.13

3.14

Crexku. AHanu3 MPaBUIBHOCTH CKOOOYHOTO BBIpXKEHHUSA. BbluncieHue
apu(pMeTUYECKOro BHIPAXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOTO XpaHEHUS! TaHHbIX

AnroputMmbl Ha rpadax. IlocTpoeHne MHUHMMAaIbHOIO OCTOBHOTO JepeBa
B3BEIICHHOTO  CBSI3HOTO  HEOpHeHTHpoBaHHOro rpada. KommuectBo
pPa3IMYHBIX IyTeW MEXKIy BEPIIMHAMH OPHEHTHPOBAHHOI'O ALUKIAYECKOIO

rpada. Anroputm JledKcTpbl

3.15

JepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. /[BomdHBIE
(Ounaphsbie) nepeBbs. [locTpoenue nepeBa Ui 33JaHHOTO apU(YMETHUECKOTO
BbIpakeHHUs. PekypcuBHbIE anropuTMbel o00xona jaepeBa. lcmonbzoBanue

CTeKa M o4epeu s 00X0/1a iepeBa

3.16

3.17

JluHaMuueckoe MporpaMMHUpOBaHME KaK METOJl pelIeHHsl 3aJad ¢
COXpPAaHEHHEM TNPOMEXKYTOUYHBIX pE3yJbTaTOB. 3ajadyd, pellaeMble C
IIOMOLIBI0 JUHAMHUUYECKOTO MPOTPaMMHUPOBAHUSA: BBIUMCIEHUE PEKYPCUBHBIX

(bYHKHHﬁ, MMOACYET KOJIMYSCTBA BAapHUaHTOB, 3ala4i OITUMU3alIUN

[Tonatue 06 00BEKTHO-OPUEHTHUPOBAHHOM MPOrpaMMUpOBaHUHN. OOBEKTH U
kimaccel. CBoiicTBA M MeTOAbl O00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN

aHanu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO




nojaxonaa. MHKancynsus, Hacie0BaHue, HOITUMOpPHU3M

WudopmanrnoHHbIe TEXHOIOTHH

4.1

4.2

4.3

4.4

Ananu3 naHHbIX. OCHOBHBIC 3aJaud aHalW3a MAaHHBIX: IMPOTHO3HPOBAHUE,
KiaccuduKalus, KiacTepusanus, aHaiu3 oTkioHeHui. [locnenoBarenbHOCTh
pellleHrs 3ajad aHajliu3a JAaHHBIX: COOp IMEpPBUYHBIX JAHHBIX, OYHCTKA U
OlICHKa KayecTBa JIaHHBIX, BbIOOp MW (WINM) NOCTPOCHHE MOJEIH,
npeoOpa3oBaHnWe  JaHHBIX, BH3YyaIM3alWs  JAHHBIX, HHTEPIIPETAIUSI
pesynbratoB. [Iporpammubie cpeacTBa u MHTepHeT-cepBUCH A 00paboTKu
U TIpeJCcTaBieHus JaHHbIX. bosbiive qanupie. MammuHHoe o0yueHue

AHanu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaONWL. BeruucieHne cymwsl,
cpenHero apu(MeTHYecKoro, HauOOoJIbIIero (HAaUMEHBINEro) 3HAYCHUS
nuarnazoHa. Beramcnenne xoddduimenta Koppensiuuu IByX PSIOB TaHHBIX.
[Toctpoenue cTonbuaThIX, JIMHEHYATHIX U KPYroBbIX nuarpamm. [loctpoenue
rpadukoB  ¢yakiuid. [logbop JmHMM  TpeHAa, pemieHWEe  3axad
MIPOrHO3UpOBaHus. Penienue 3a1a4 ONTUMHU3ALNUU C TTOMOIIBIO 3JIEKTPOHHBIX

TabJIUIL

I[I/ICerTI/BaIII/IH npu MareéMaTU4€CKOM MOACIUPOBAHUN  HCIPCPBIBHBIX
IIpouccCoB. MOI[GJ'II/II)OBEIHI/IG JABUMOXKXCHUA. MO,I[GJ'H/IpOBaHI/IC OHOJOIHYECKUX
cucteM. Maremaruueckue MOACIM B OKOHOMHKC. BrerancanrenbHEIC
OKCIICPUMCHTBI C MOJACIIAIMU. O6pa60TI<a PE3YyJIbTATOB DKCIICPUMCHTA. MeTO,Z[
HaMMCHBUINX KBaJApaTOB. OIIGHKa YHUCJIOBBIX HAapaMETPOB MOACIHNPYCMBIX
00BEKTOB U IMponIecCcoB. BoccraHoBneHne 3aBUCHUMOCTEH MO pe3yjbTaTaM

JKCIIEPUMEHTA

BepositHocTtHRlIe  Momenu.  Mertonsr Monte-Kapio.  MiMutannoHHoe

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

4.5

Tabnuunbie (pensuuoHHbIE) 0a3bl JaHHBIX. Tabnuia — TMpeJcTaBlIeHUE
cBefeHMii 00 OQHOTHIHEBIX 00bekTax. [lone, 3amuck. Kimrou tabmuiel. Pabora
C roTOBOM 0a30i AaHHBIX. 3anoiHeHue 0a3bl JaHHbIX. [loKck, copTHpOBKA U
¢bunabTpanus JaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampochl C
napamerpamu. BerauciisseMble MoJis B 3apocax.

MHuorotabnuunble 0a3bl JaHHBIX. THIBI CBsA3el Mexay Tabnuamu. BHemHui
kio4d. [lemoctHOCTh 6a3bl MaHHBIX. 3ampockl K MHOTOTAOIMYHBIM 0Oa3zam

JaHHBIX

4.6

TekcroBeii mponeccop. CpeacrBa NOMCKa W aBTO3aMEHBl B TEKCTOBOM

nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBble JOKYMEHTHL. (CHOCKH,



ornapieHue. IlpaBuiaa  OUTUPOBAHUS  UCTOYHUKOB U OQOPMIICHHS

OoubmorpaguIecKux CChIIIOK
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