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NHO®OPMATHUKA

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
obpasoBarenbHOU mporpammsl (10 kimacc)

Kon
poBEpsSIEMOr
0 pe3yJbTaTa

[TpoBepsieMble peAMETHBIE PE3yJIbTATHl OCBOCHHUSI OCHOBHOI 00pa3zoBaTeIbHOM
IPOTPaMMBbI CpeTHETo 0011ero 00pa3oBaHus

1

[To teme "ludposas rpaMmoTHOCTH"

11

Brnanenue npezacraBieHus MU O posid MHPOPMAIMK U CBSI3aHHBIX C HEW MPOIIECCOB B
NPUPOJIE, TEXHUKE M OOIIeCTBe, MOHATUAMH "wHopMmanusa", "WHGOPMAIMOHHBIN
nporecc”, ‘"cucrema', "KOMIOHEHTH cucTembl", "cucTemMHBIH ekt
"uHpopmanoHHas cucreMa", "cucTema ympaBlieHUA'"; BIaJieHHE METOJlaMU MOMCKa
uHpopManuu B ceTd VHTEpHET; yMeHUE KpPUTHYECKH OIICHHBATh WH(MOPMAIHUIO,
MOJTYYECHHYIO U3 ceTu HTepHeT

1.2

YMeHue XapaKTEpUu30BaTb OoIbIINE JaHHBIC, IIPUBOAWUTL IIPUMEPLI HCTOYHHUKOB HX
MMOJY4YCHUS U HAIIPABJICHUA HCIIOJIb30BAHUA

1.3

[TornManne  OCHOBHBIX  NPHHIMAIIOB  yCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHIIUN pa3BUTHUS
KOMITHIOTEPHBIX TEXHOJIOTUW; BJIAJICHUE HaBBIKAMH PAOOTHI C OMNEpallMOHHBIMHU
CUCTEMaMHU W OCHOBHBIMH BHJAaMH MPOTrPAMMHOTO OOECIEYECHHS IJisi pPelIeHUs
yueOHBIX 3a71a4 110 BHIOPAHHOM CIIeIUaIU3aINH

ITo Teme "Teopernyeckre 0CHOBBI HUHPOPMATUKH"

2.1

IToHrnMaHKE€ OCHOBHBIX MMPUHIUIIOB JUCKPETU3AIUN PA3JIMIHBIX BUIOB I/IH(1)OpMaI_[I/II/I;
YMCHHUE OIpPCACIIATH I/IH(I)OpMaI_[I/IOHHLIfI 00BeM TCKCTOBBIX, rpacbnqecm/lx n
3BYKOBBIX JaHHBIX ITPU 3aaHHBIX IMapaMETpax JUCKPETU3ALUN

2.2

YMeHne  CTpOUTh  HEpPaBHOMEPHBIE  KOJbI, JOIMYCKAIOIIME  OAHO3HAYHOE
JIEKOIMPOBaHUE COOOIICHHH (MpeUKCHBIE KOBI); UCIIOIB30BATh MTPOCTEUIIINE KOIBI,
KOTOPBIE TTO3BOJISIIOT OOHAPYKUBATh U UCIIPABJISATH OMUOKY MPHU TIepeaade JaHHBIX

2.3

Bnanenue TCOPCTUICCKUM arraparom, MO3BOJJAOIINUM OCYILICCTBIIATDH
MNpeaACTaBJICHHUEC 3aJaHHOI'O HATYPAJIbHOT'O YHCJIa B PA3JIMYHBIX CUCTCMAaX CYHHUCIICHHUA

2.4

Bnanenue TCOPCTUYUCCKHUM aIllapaToM, MO3BOJIAOIIHWM BBITIOJIHATD Hp606pa3OBaHI/I}I
JJOTHYCCKHUX BLIpa)KeHHfI, HCIIOJIb3Ys 3aKOHbI anre6p£,1 JJOTUKH

[To Teme "UndpopManimoHHbIE TEXHOIOTHN"

3.1

YMenue CO3JaBaThb CTPYKTYPHUPOBAHHBIC TCKCTOBBIC HAOKYMCHTEIL n
JACMOHCTpPAalMOHHBIE MaTCpHabl C HMCIIOJIb30BAHUECM BO3MOKHOCTEH COBPEMEHHBIX
MMporpaMMHBIX CPCACTB U 00JIaYHBIX CCPBUCOB

3.2

YMeHue Hucrosib30BaTh TAaONIMUYHBIE (pENSIMOHHBbIE) 0a3bl JAAHHBIX, B YAaCTHOCTH,
COCTaBJISITh 3alpochl B 0a3ax MaHHBIX (B TOM YHCJE BBIUUCISIEMBIE 3aMPOCHI),
BBIMOJIHATh COPTHUPOBKY M TIOMCK 3amuced B 0a3e JaHHBIX; HAIOJIHATH
pa3paboTaHHyro 0a3y TaHHBIX




3.3

YMeHHe HUCMONb30BaTh 3JCKTPOHHBIC TAaOMUIBI IS aHajiu3a, MPEJICTaBICHHUS WU
00pabOTKM JaHHBIX (BKJIIOYAs BBIYMCICHHUE CYMMBI, CPEJHEro apu(METHUECKOro,
HanOOJIBIIET0 ¥ HAMMEHBIIETO 3HAUYCHNH, PELICHUE YPaBHEHH )

[IpoBepsiembie ameMenThI coaepskanns (10 kmacc)

Kon

[IpoBepsieMblIii AJIEMEHT COJEPHKAHUS

[udposast rpaMOTHOCTD

11

[Tpunuumner pabotsl KommbioTepa. [lepconanbhblil KomnbioTep. Boibop kKoHbuUrypamuuu
KOMIIBIOTEpA B 3aBUCUMOCTH OT PElIaeMbIX 3aja4

1.2

OcHOBHBIE TEHJEHUUU pa3BUTHUS KOMIBIOTEpPHbIX TexHonoruil. IlapamienbHbie
BBIUNCJICHMUSL. MHororponeccopHbie CUCTEMBI. CynepKoMIIBIOTEPHI.
MukpoxkoHTposuiepsl. POOoTH3MpOBaHHbBIE TPOU3BOICTBA

13

Qaitnosas cucreMa. [louck B ¢aiinoBoit cucreme. Opranuzaiusi XpaHeHuss 1 00padoTKu
JAHHBIX C HMCIOJIb30BAaHUEM HHTEPHET-CEPBUCOB, OOJAUYHBIX TEXHOJIOTUH U MOOMIbHBIX
YCTPOMCTB

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

Wndpopmanus, naHHbIE M 3HAHUSA. YHUBEPCAIBHOCTb JHUCKPETHOIO IPEJCTABIICHUS
uHpopManuu. J[BonyHOE KOJUPOBaHHE

2.2

PaBHOMepHBIe W HCPAaBHOMCPHBIC KOBI. Ycnosue @ano

2.3

[Tonxone! k n3mepenuto nHpopmanuu. CynHoCTs 00bEeMHOTO (a1(QaBUTHOIO) MOAX0/1a K
U3MEpEHUI0 HH(pOpPMAINH, OmpesesieHne OuTa ¢ TOUKH 3peHus an(aBUTHOTO MOIXOAa,
CBSI3b MEXJy pasMmepoMm andaBuTa W HMHPOPMAMOHHBIM BECOM CHUMBONAa (B
MIPEANOIOKEHUH O PABHOBEPOSTHOCTH TOSIBIICHHSI CUMBOJIOB), CBSI3b MEX]y €IUHUIIAMHU
u3MepeHuss uHpopmanuu:  Out, Oaitr, Ko6aiitr, Mbo6aiit, [06aiir. CyurHoCTb
COJIEPKATENBHOTO (BEPOATHOCTHOTO) MOAX0a K U3MEPEHHUIO HHPOPMAIUH, ONIpeieJICHIEe
OuTa C MO3UITUHU COJIEPKAHUSI COOOIICHUS

2.4

Nudopmannonnsie npoueccel. [lepenaya uHdopmaruu. VCTouHUK, NMPUEMHUK, KaHal
CBSI3U, CWUTHAJN, KoaupoBaHue. Mckaxenue wuHpopmanuu npu nepenade. CKOpocTh
nepesavyy JaHHBIX 110 KaHaly CBSI3U. XpaHeHHne uHpopMaluu, 00beM aMsaTu

2.5

Cuctembl. KoOMIOHEHTBI CHUCTEMBI W HMX B3auMojeiicTBue. CHUCTEMBI YIPABICHHUS.
VYnpasnenue kak uHGOpPMAIIMOHHBIN TIporiecc. OOpaTHas CBSI3b

2.6

CucreMbl cumuciieHus. PasBepHyTas 3amuch LENbIX U JAPOOHBIX YHCEN B MO3UIIMOHHBIX
cuctemax cuucienus. CBOWCTBa TO3UIIMOHHOW 3alKCH YHCTA: KOJIUYECTBO HHU(pP B
3amucH, TPU3HAK JIETUMOCTH YHCJIa Ha OCHOBAHHE CHUCTEMBI CUUCICHUSA. AJITOPUTM
MepeBoJia LEI0ro 4yuciaa u3 P-MYHOW CHUCTEMBbI CUUCIEHUS B JIECATUUYHYIO. AJTOPUTM
nepeBojia KOHEYHOU P-uuHOM npobu B AecATUYHYIO. AJITOPUTM MEPEeBOJIa IeIOr0 Yuciia
W3 JECATUYHOW CHCTEMBI cUucieHus B P-uunyro. JIBomyHas, BOCBMEpHUYHAS U
HIECTHAIIIATEPUYHAS CUCTEMbI CUUCIIEHUS, MEPEBOJ YUCET MEXIY STHUMH CUCTEMaMH.
ApudmeTndeckne onepanuy B MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

2.7

Hpe}ICTaBHeHI/Ie HEJIBIX U BENECCTBECHHBIX YUCEII B [TAMATHU KOMIIBIOTEPA

2.8

KonupoBanue tekcroB. KomupoBka ASCIL. OpnoGaiitHble komupoBku. CTaHmapT




UNICODE. KoaupoBka UTF-8. Onpenenenre nHGOPMAIIMOHHOTO 00BbEMa TEKCTOBBIX
cooO1eHu

2.9

KomupoBanune wu3obOpaxennii. OneHka WHOOPMAIMOHHOIO 00bEMa PpPacTpPOBOrO
rpadu4eckoro HM300paXeHHUs IpH 33JaHHOM pPa3pelIeHUd U TIyOMHE KOIMPOBAHUS
nsera. Konuposanue 3Byka. OneHka HHPOPMAMOHHOTO 00beMa 3BYKOBBIX JaHHBIX HPH
3a/IaHHBIX YaCTOTE JUCKPETH3ALMH U PA3PAHOCTH KOJUPOBAHUS

2.10

Anrebpa noruku. BrickaszpiBanus. Jlormueckue onepanuu. TaOnuibl HMCTHHHOCTH
JOTUYECKUX omnepanui "nu3broHkuus", "KoHbIOHKUMS", "uHBepcus', "umruiukanus',
"skBuBasieHuus". Jlormdyeckue BbIpakeHUs. BbIYMCIEHHE JIOTHYECKOTO 3HA4YeHUs
COCTaBHOTO BBICKA3bIBAHUSI IIPU U3BECTHBIX 3HAUCHUSIX BXOJAIIUX B HETO JIEMEHTaPHBIX
BBICKa3bIBaHUM. TaOMUIIbI HCTHHHOCTH JIOTUYECKUX BBIpaKEeHHM. Jlornueckue oneparun
W olepanuu HajJ MHokecTBamH. [IpuMephl 3aKOHOB aJireOpbl JIOTHKUA. JKBHUBAJICHTHBIE
npeoOpa3oBaHusl JIOTHUECKUX BbIpakeHHid. Jlormueckune ¢ynkmun. IlocTpoenue
JIOTUYECKOTO BBIPAKEHUSI C JAHHOW TaOnwIeil HUCTUHHOCTU. JIOorMuecKue 3IIeMEHTHI
koMmmbtoTepa. Tpurrep. Cymmarop. [locTpoeHne cxembl Ha JIOTMYECKHX 3JIEMEHTaX I10
JIOTUYECKOMY BBIPXKEHUIO. 3aMUCh JIOTUUECKOTO BBIPAXKEHUS T10 JIOTHYECKOM cXeMe

HNudopmalinoHHbIE TEXHOIOTUN

3.1

TexcroBsiii mpoueccop. PenakrupoBanue u popmatuposanue. [Iposepka opdorpaduu u
rpammatukn. CpeacTBa TOMCKa W aBTO3aMEHBI B TEKCTOBOM  IIPOLIECCOPE.
Hcnonb3oBanue cruied. CTpyKTypHUpOBaHHBIE TEKCTOBblE JIOKyMEHThl. (CHOCKH,
ornasnenue. O6naynble cepBuchl. KomnekTuBHas padora ¢ JOKyMeHTOM. VIHCTpyMeHTHI
PELeH3UpPOBaHUsI B TEKCTOBBIX mporeccopax. [emosas mepenmcka. Pedepar. IlpaBuma
UTUPOBAHUSL UCTOYHUKOB U odopmieHus Ooubmmorpaduueckux ccbuiok. Odopmienue
CIHCKA JIUTEePATYPHI

[TpoBepsieMble TpeOOBaHU K pe3yabTaTaM OCBOCHUS OCHOBHOM
oOpa3oBatenbHON mporpammsl (11 kiacc)

Kon

HpOBepHeMHC MNPEAMETHBIC PE3YJIbTAThl OCBOCHUA OCHOBHOH O6pa3OBaTeJ'H:>HOI71

IMPpOBEPACMOT0 IporpaMmsbl CPpEAHCTO o6mero O6paSOBaHI/I${

pe3ynbraTta

1

ITo Teme "LludpoBast rpaMOTHOCTH"

11

Hanunuune npencraBieHnii 0 KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MUPE;
00 0o0UIMX MPUHLIMIIAX pa3pabOTKU U GYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHUN

1.2

YMeHue  OpraHu3oBBIBaTh  JUYHOE  MHPOPMALMOHHOE  MPOCTPAHCTBO  C
UCIIOJIb30BAaHUEM PpA3JIMYHBIX CPEACTB LMUQPPOBBIX TEXHOJOTUH; MOHMMAHUE
BO3MOXHOCTEH IM(PPOBBIX CEPBUCOB TOCYJApCTBEHHBIX YCIYT, HHU(POBHIX
00pa30oBaTeNbHBIX CEPBUCOB; IIOHMMAaHHME BO3MOXKHOCTEH U  OTpaHUYEHUH
TEXHOJIOTMII HMCKYCCTBEHHOTO UHTEIUIEKTa B pPa3IMUHBIX O0OJacTsIX; Haaudue
NpeJICTaBIeHU 00 MCIOJb30BaHUU MH(GOPMAIMOHHBIX TE€XHOJOTMH B pa3iMYHbIX
npodeccHOHATBHBIX chepax

[To Teme "Teopernyeckre 0OCHOBbI HUHGOPMATUKU"

2.1

BianeHue TeopeTMYECKUM alIaparoM, IMO3BOJIAIOIUM OIPEAEIATh KpaTdaullui
OyTh BO B3BEIIEHHOM Trpade ¢ KOJMYECTBO NyTed MeXAy BepIIMHAMU
OPUEHTUPOBAHHOTO ALUKINYECKOTO rpada

ITo Teme "AnropuT™msl 1 NporpaMMupoBaHue”




3.1

YMeHHe 4uTaTh U MIOHUMATh IIPOrPaMMBbl, PEAIU3YIOLIME HECIIOKHBIE aJITOPUTMBI
O6p&60TKI/I YHUCJIOBBIX U TCKCTOBBIX JAHHBIX (B TOM 4YHUCJIC MAaCCUBOB U CUMBOJIBHBIX
CTPOK) Ha BBIOPAaHHOM ISl M3YYCHHS YHHBEPCAIBHOM S3BIKE IPOrPaMMHUPOBAHUS
Beicokoro ypoBHs (Ilackanbs, Python, Java, C++, C#); ymeHue aHanu3upoBaTh
QITOPUTMBI  C  HCIOJIB30BAHUEM TaONUI] TPACCHUPOBKM; ONpEncHsiTh  0Oe3
UCTIONIb30BaHUSI KOMITBIOTEpA PE3YJIbTAThl BBIIOIHEHHUS HECIOXKHBIX IPOTPaMM,
BKJIIOYAIOIINX IMKJIBI, BETBJICHUS M TOANPOrPaMMBI, NPH 3aJaHHBIX HCXOHBIX
JAaHHBIX

3.2

YMmenne MoauduuupoBaTh TOTOBBIE MPOTpPaMMbl ISl PEIIEHHs HOBBIX 3ajad,
UCIIOJIb30BaTh MX B CBOMX IPOrpaMMax B KayecTBE MOJIporpamm (mpoueayp,

yHKIWi)

3.3

YMeHue peanu3oBaTh dTallbl pPEIICHHs 337a4 HAa KOMIBIOTEpPE; YMEHHUE
pean30BBIBATh Ha BEIOPAHHOM IS U3YUEHHUS SI3bIKE MTPOrPAMMHPOBAHUS BEICOKOTO
yposus (ITackans, Python, Java, C++, C#) TUmoBslie anropuTMbl 00OpabOTKH YKCe,
YUCJIOBBIX MOCIEAOBATEIbHOCTE W MAaCCUBOB: IMPEACTaBICHUE YHCIA B BHUJE
Habopa MPOCTBHIX COMHOXHUTEJCH; HAXOXKJIECHHE MAaKCUMaJIbHON (MHUHUMAIHHOM)
(Pl HATYPATHHOTO YMCIIA, 3AIIMCAHHOTO B CUCTEME CUUCIICHHS C OCHOBAaHHEM, HE
npesbiiaromuM 10; BerarcieHrne 0000IIEHHBIX XapaKTePUCTUK JIEMEHTOB MacCHBa
WIM  YHCIOBOM  TOCIENOBATEIBHOCTH  (CyMMBI, MPOU3BEACHUS  CPETHETO
apu(pMEeTUYECKOro, MHUHHUMAJIBHOTO W MAaKCHUMAaJIbHOI'O 3JIEMEHTOB, KOJMYECTBa
9JIEMEHTOB, YJIOBJIETBOPSIOUINX 33JaHHOMY YCJIOBHIO); COPTHUPOBKY 3JEMEHTOB
MaccuBa

[To treme "MHpOpMAIOHHBIC TEXHOIOTHH"

4.1

YMeHue UCIoiab30BaTh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOJEIH Ul aHaln3a
00BEKTOB U MPOIECCOB: (DOPMYITHPOBATH IEJIb MOJICITUPOBAHNS, BBIIIOIHATH aHATTN3
pe3yJIbTaTOB, TOJYYEHHBIX B XOJE MOJEIUPOBAHUS; OLECHHUBATh aJICKBATHOCTh
MOJIETT MOJEIUPYEMOMY OOBEKTY WM TMpOIecCy; MPEICTaBIsITh Pe3yNbTaThl
MOJEIUPOBAHUS B HAIJISITHOM BUE

IIpoBepsieMble snemMenThI conepxkanus (11 kmacc)

Kon

HpOBCpHCMHfI SJICMCHT COACPIKAHUA

[Mudposast rpaMOTHOCTH

11

HpI/IHI_II/IHH MOCTPOCHU U allllapaTHBIC KOMIIOHCHTBI KOMIIBHOTCPHBIX cereit. CereBhIe
IMPOTOKOJIBI. Certb I/IHTepHeT. Anpecauﬂﬂ B CCTH I/IHTepHCT. Cucrema JOMCHHBIX UMCH

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

Monenn wu  MoxenupoBanue. lLlenm  mopenupoBanus. CoOOTBETCTBHE — MOJENH
MoJeapyeMoMy OOBeKTy WM mporeccy. Qopmanuzanus NPUKIATHBIX —3ajad.
[IpencraBienue pe3yiabTaTOB MOJECTUPOBAHHUS B BUAE, YIOOHOM ISl BOCHPHSTHS
yesoBeKkoM. ['paduueckoe mpeacTaBieHue JaHHBIX (CXEMbl, TaOIHIIbI, IpaduKN)

2.2

I'pappl. OcHoBHble mOHATHS. Buabl rpados. PemeHue anropuTMHuUecKux 3ajad,
CBSI3aHHBIX C aHAJIM30M rpadoB (MOCTPOCHHE ONTHUMAIBHOIO IYTH MEXIY BEpIIMHAMHU
rpada, oOmpeneNeHHWe  KOJIMYECTBA  PA3IMUYHBIX  IMyTed  MeXIy  BepLIMHAMHU
OPUEHTHPOBAHHOTO AIMKINYECKOTO rpada)

2.3

HepeBbs. bunaproe nepeBo. JIMCKpeTHBIE UTPHI IBYX MTPOKOB C MOJHONW MH(DOpMAIUEH.
[TocTpoenue nepeBa mepeOopa BapHaHTOB, OMHCAHUE CTPATETHMH WTPHl B TaOIWYHOMN
¢dbopMme. BeiurpsoliiHbie cTpaTeruu.




Hcnonb3oBanue rpadoB © JepeBbEB TNPU OMUCAHUM OOBEKTOB M  IPOLIECCOB
OKPY’KaIoILEero Mupa

AJTOPUTMBI U IPOTPAMMHPOBAHHE

3.1

OmnpezneneHre BO3MOXKHBIX Pe3yIbTaTOB paOOTHI MPOCTEHIINX aJTOPUTMOB YIPABICHUS
VCIIOJHUTEIIIMA U BBIYMCIUTENBHBIX aIrOpUTMOB. OnpeleneHne HCXONHBIX IaHHBIX,
IPY KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOyEeMbIil pe3yabTar

3.2

Oranbl pemieHus: 3ajad Ha KommbioTepe. S3bik mporpammupoBanus (Ilackans, Python,
Java, C++, C#). OcHOBHBIC KOHCTPYKIIMH SI3bIKa MPOTPAMMUPOBAHUsA. THIBI JTaHHBIX:
LIEJIOYMCIICHHBIC, BEIIECTBEHHbIC, CUMBOJbHBIC, Jornueckue. Bermnenus. CocTaBHbIE
ycnoBusi. Lukner ¢ ycmoBuem. L{ukinel mo mepemeHHoW. Mcmonb3oBaHue TaOHII
TPacCUPOBKHU

3.3

Pa3paboTka u mporpamMMmHasi peann3anus aropuTMOB PEIISHUS THITOBBIX 3a/1a4 0a30BOT0O
ypoBHs.  Ilpumepbl  3amad:  aJroputMbl  00OpaOOTKM  KOHEYHOW  YMCIIOBOU
MIOCJICIOBATEIBHOCTH (BBIYMCICHUE CYMM, IPOU3BEICHHI, KOJMYECTBA 3JIEMEHTOB C
3alaHHbIMHA CBOﬁCTBaMH), AJITOPUTMBI aHaJIM3a 3alluCu 4YHCCII B HO3HHHOHHOﬁ CUCTEMC
CUHCIICHUS, aJTOPUTMBI PEIICHHS 33Ja4 METOJIOM Iepedopa (TOMCK HauOOJBIIETO
00IIero JACIUTENs BYX HATYpPAIbHBIX YUCEl, IPOBEPKA YUCIIA HA IPOCTOTY)

3.4

O0paboTka CHMBOJIBHBIX JIaHHBIX. BCTpoeHHBIC (DYHKITUU S3bIKA TPOTPAMMHUPOBAHUS JISI
00pabOTKH CUMBOJILHBIX CTPOK

3.5

TaOnuuHble BENIWYMHBI (MAacCHBBI). ANTOPUTMBI PabOTHI C DJIEMEHTAaMH MacChuBa C
OJIHOKpPaTHBIM IPOCMOTPOM MAacCHBa: CYMMHPOBAHHUE 3JIEMEHTOB MacCUBa, IOJCYET
KOJINYEeCTBA (CyMMBI) 3JIEMEHTOB MAacCHBa, YJOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBHIO,
HaXO0XKJIeHHE HauOOoNIbIIero (HAMMEHbILEr0) 3HaUeHUs FIEMEHTOB MacCHBa, HaXOXKIACHUE
BTOPOTO TIO0 BEJIUYMHE HauWOONbIIETO (HAMMEHBINEro) 3HAYCHUsS, JUHEWHBIA TOUCK
3JIEMEHTA, IePeCTaHOBKA JIEMEHTOB MaccHBa B 0OpaTHOM MOPSIKeE.

CoprupoBka ogHOMEpHOro Maccupa. [IpocTbie METOBI COPTUPOBKHU (HANpUMEpP, METOJ
Iy3bIpbKa, METO/1 BbIOOpa, COPTUPOBKA BcTaBkamM). [Toamporpammsl

HHupopmalinoHHbIE TEXHOJIOTUN

4.1

AHamu3  paHHbIX. OCHOBHBIE  3aJauyd  aHaiuu3a JAaHHBIX:  [POTrHO3MPOBAHUE,
Kjaccupukanus, KiacTepusanus, aHaau3 OTKJIOHeHUWi. IlocienoBaTenbHOCTh peLICHUs
3aJa4 aHaJIM3a JJaHHbBIX: COOp MEPBUYHBIX JTAHHBIX, OUUCTKA U OLIEHKA KauyecTBa JJaHHbIX,
BBIOOp M (MJIM) MMOCTPOEHHE MOJENH, IpeoOpa3oBaHNe AAHHBIX, BU3yalu3alus JaHHbIX,
MHTEPIIPETALNS PE3YIbTAaTOB

4.2

Amnanus JAaHHBIX C TIOMOINBIO 3JICKTPOHHBIX Ta6J'II/II_[. Brruncienue CYMMBI, CPEOHETO
apI/I(i)MCTI/I‘leCKOFO, HanOOJIBIIECT0 M HAUMEHBIIIETO 3HAUCHUM JuariazoHa

4.3

KOMHLI—OTepHO-MaTeMaTI/IquKI/Ie MOJCIIN. OTansl KOMIIBIOTCPHO-MATEMATHYCCKOT'O
MOZACIIMPOBAHUA: IMOCTAHOBKA 3aJadvu, pa3pa60TI<a MOZACIN, TCCTUPOBAHUC MOJICIIH,
KOMHBIOTepHBIﬁ OKCIICPUMCHT, aHAJIN3 PE3YJIbTATOB MOACIINPOBAHUA

4.4

YucneHHoe peleHne YpaBHEHUH ¢ MOMOILBIO T000pa mapamerpa

4.5

Tabnuunble (pensuuoHHbIe) 0a3zbl JaHHBIX. Tabimuia - MpeacTaBlIeHHE CBEICHUH 00
onHoTHNHEIX oOBekTax. Ilome, 3ammch. Kirou Ttabmmipl. Pabora ¢ rortoBoi 06asoii
JaHHbIX. 3amoiHeHue O0a3bl JNaHHBIX. [louck, copTHpoBKa M (HIBTpALUs 3alUCEH.
3ampockl Ha BBIOOPKY JaHHBIX. 3ampochl € MapaMeTpaMu. Beluucisemble mons B
3arpocax.

MHuorotrabnuunble 0a3bl JaHHBIX. Tumbl cBsized Mexay TaOnaumaMu. 3ampochl K
MHOTOTaOIMYHBIM 06a3aM JaHHBIX




IIposepsemsie Ha EI'D mo nndopmaTrke TpeGoBaHUS
K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIIbHON MPOTPAMMBbI
cpemHero ooIero oopa3oBaHms

Kon
pOBEPSEMOT
0 TpeboBaHUs

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yabTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNnbHOM MPOrpaMMbI CpeHEro 001Iero 00pa3oBaHus

1.

3HaTh (ITOHUMATB)

11

[loHnMaHue  OCHOBHBIX  TNPHUHLIMIIOB  YCTPOHCTBA ¥ (DYHKIIMOHHPOBAHHUS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMIJIBHBIX KOMIIBIOTEPOB; TEHACHUUN pPa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJOIMH; BJIaJCHHE HaBbIKAMU pabOThl C ONEpPalMOHHBIMU
CHCTEeMaMH ¥ OCHOBHBIMH BHUJAaMHU IPOrPAMMHOTO OOECTEeYeHHs IJIsl pPELICHUs
y4eOHBIX 3ajay 10 BIOPAaHHON CIIeHUAIN3aLUU

1.2

Hanmuuue  npeacraBiaeHuid o 0a30BbIX — NPUHIMIAX ~ OpraHU3alud U
(YHKIIMOHUPOBAHUSI KOMIIBIOTEPHBIX CETEH

13

ITonnmaHue OCHOBHBIX IMPHUHIUIIOB JUCKPCTU3AIWH PA3JIMYHbIX BUOB I/IH(I)OpMaI_II/II/I

14

[Tonnmanue 6a30BBIX AITOPUTMOB 0OPaOOTKHM YMCIOBOM M TEKCTOBOHM MH(pOpMAIu
(3anuch yucesl B NO3ULMOHHOM CHUCTEME CYMCIIEHUS, JEIMMOCTh IEJIbIX YHCET;
HaXOXXJEHHE BCeX INPOCThIX 4YHCEI B 3aJaHHOM JHanas3oHe; o0paboTka
MHOTOPa3psAIHBIX LEIbIX YNCEIl; aHAINU3 CUMBOJIBHBIX CTPOK U JIPYTHX), aJITOPUTMOB
IIOMCKA U COPTUPOBKU

1.5

3HaHue (QYHKIMOHAIBHBIE BO3MOXHOCTH HWHCTPYMEHTAJIbHBIX CPEICTB Cpeibl
pa3paboTku

1.6

BnaneHne OCHOBHBIMHU CBEICHHSMH O 0a3ax JAaHHBIX, UX CTPYKTYpPEC, CpCACTBAX
CO3JaHuAg U pa6OTBI C HUMH

1.7

IlonnMaHne BO3MOKHOCTEH W  OrPAaHUYEHUM TEXHOJIOTMM HMCKYCCTBEHHOIO
MHTEJUIEKTAa B PA3JIMYHBIX 00]ACTAX; HaJIM4YME TNpPeJCTaBIeHUH 00 MCIOIb30BaHUU
MH(POPMALIMOHHBIX TEXHOJIOTUHN B pa3IMUHBIX MPO(PECCHOHATBHBIX chepax

1.8

Bnanenue TEOPETUYECKUM anmnaparom, ITO3BOJISAIOIINM OCYLIECTBIIATh
IIPEACTABJICHUE 3aJaHHOIO HATYPAJIBHOI'O YKCJIA B PA3JIUYHBIX CUCTEMAX CUUCIICHUS;
BBITMOJHATh IPE0OpPa30BaHuUsl JOTUUYECKUX BBIPAKEHUH, UCIOIb3Ys 3aKOHBI anreOpbl
JIOTUKH; OINpPEeNeNsaTh KpaTYallliuil MyTh BO B3BEIICHHOM rpade ¥ KOJIMYecTBO MyTel
MEX/y BEpLUIMHAMU OPHUEHTUPOBAHHOTO ALMKIMYECKOTro rpada

YmMmern

YMeHHe HCHoIb30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUC MOJACIN [JIA aHalin3a
00BEKTOB U MponecCoB: (I)OpMYJ'II/IpOBaTB HeJIb MOACIIUPOBAHUA, BBIIIOJHATL aHAJIN3
PE3YyIbTAaTOB, IIOJYYCHHBIX B XOJAC MOACIUPOBaHHA, OLCHWBATH AACKBATHOCTH
MOACIN MOACIUPYEMOMY O6T>CI(Ty WM TMpoHecCy, IMPEACTAaBIATbL PC3YJIbTAThI
MOZACIIMPOBAHUA B HATTIAAHOM BUC

2.2

YMenne kiaccuuIMpoBaTh OCHOBHBIC 3a/1a4i aHAIM3a JTAHHBIX (TIPOTHO3UPOBAHHE,
KIIacCU(pUKaIus, KJIacTepHU3alus, aHanu3 OTKJIOHEHHI); MOHUMATh
MOCIIEOBATEIHHOCTh PEIICHHS 3a/1ay aHajdu3a JaHHBIX: cOOp MEPBUYHBIX ITAHHBIX,
OYHMCTKA W OIICHKAa KadyecTBa JIaHHBIX, BHIOOP U (WJIM) TOCTPOCHHE MOJEIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AIHsl TaHHBIX, HHTEPIPETAIUs Pe3yIbTaToOB

2.3

YMenue omnpenensith HHPOPMAIMOHHBII O0BEM TEKCTOBBIX, TIpadUUyEcKux H




3BYKOBBIX JAHHBIX IMPU 3aJaHHBIX MMapaMCTpax JUCKPCTU3AIUU. YMmenue OIpeaAciATh
CPCOAHIO0 CKOPOCTH IICpeaavyu HAaHHBIX, OLICHUBATh M3MCHCHHC BPCMCHU IICpCAavUn
IMpHu UBMCHCHUHA I/IH(bOpMaHI/IOHHOl"O o0beMa JAaHHBIX U XapaKTCPHUCTUK KaHajla CBA3U

2.4

YMeHue CTpouTh KOJ, OOECIEeUMBAIONINN HAWMEHBIIYI0 BO3MOXHYIO CPEIHIOO
JUTMHY COOOIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue UCroJib30BaTh IPU PEIICHUHU 3a7a4 CBOMCTBA MO3UIIMOHHOM 3aIMCU YUCET,
JITOPUTMBl TIOCTPOCHUS 3alMCH YHKCIA B IO3ULMOHHOW CHUCTEME CUHCIICHHUS C
3aJlaHHBIM OCHOBAHHMEM M MOCTPOEHUS YKCIIa IO CTPOKE, COAEpKaIlIeH 3alich 3TOTr0
Yyyciia B TO3UIMOHHOM CHUCTEME CUMCICHHMS C 3aJaHHbIM OCHOBAaHHUEM; YMEHHE
BBITIOJHATH apU()METHIECCKUE ONEPAIUU B TIO3UITUOHHBIX CUCTEMAaX CUUCIICHHS

2.6

VYMeHne CTpOUTh JIOTHUECKOE BBIPAXKEHUE B AM3BIOHKTMBHON M KOHBIOHKTHBHOM
HOpPMaJIbHBIX (pOpMax Mo 3aJaHHOW TaOJHMIle MCTHMHHOCTH; HCCIENOBaTh 00JacTh
VMCTUHHOCTU BBICKA3bIBaHUS, COJEPXKALIETO IIEPEMEHHBIE; pEIIaTh HECIO0KHbIE
JIOTMYECKUE YPAaBHEHMUS

2.7

YMeH#He pelrath aIrOpuTMHUYSCKUE 331auH, CBA3aHHBIC ¢ aHAIH30M TpadoB (3a1aun
NOCTPOCHHUS ONTHUMAJIBHOTO IyTH MEXAy BepmuHamu rpada, omnpeaeracHus
KOJMYECTBA  PA3IM4YHBIX MyTeH  MEKAY  BEpIIMHAMA  OPHEHTHPOBAHHOIO
aIUKINIecKkoro rpaga)

2.8

YMeHHE WHCIOJIb30BaTh JACPEBbs IIPU aHAIU3€ M I[OCTPOCHUM KOIOB U IJIA
NpEeICTaBICHNUs apU(PMETHUUYECKHX BBIPAKEHUN, NpPU pPELIeHUH 3a/jady IIOUCKa MU
COPTHPOBKM; YMEHHME CTPOUTH JI€PEBO MIPHl 110 33aJaHHOMY QJITOPUTMY;
pa3pabarbIBaTh 1 0OOCHOBBIBATH BHIMTPBIIIHYIO CTPATETUIO UIPhI

2.9

YMeHue AHAJIM3UPOBATb AJIIrOpUTMbI C HMCIIOJIBb30BAHUECM Ta6J'II/II_I TpPaCCUPOBKHU,
OIpCaACIIATh 0e3 HCII0Ib30BaHUS KOMIIBIOTCPA PE3YyJIbTAThl BBINIOJIHCHUSA HECJIOXKHBIX
nporpamMM, BKIHOYAKOIHNWX NOHKJIIBI, BCTBJICHUA W MHOAUPOTpAMMBI, IPH 3addHHBIX
HCXOOHBIX JaHHBIX

2.10

YMeHue omnpenensatb CI0KHOCTb HM3Yy4aeéMbIX B Kypce 0a30BBIX aJrOpUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHBa, COPTHpPOBKa MaccuBa, IepeOopHbIe
QITOPUTMBI, JABOWYHBIM MOMCK) U TNPHUBOJUTH MPUMEpPbl HECKOJIBKUX aJrOpPUTMOB
Pa3HOM CII0KHOCTH sl pELLICHHsI OTHOM 3aJjauu

2.11

Bnagenuve yHHBepcadbHBIM SI3BIKOM POTPAMMHUPOBAaHHS BBICOKOTO  YPOBHS
(ITackans, Python, Java, C++, C#), npencraBieHusiMu 0 0a30BbIX THUMNAX JAHHBIX U
CTPYKTypax JaHHBIX; YMEHHE HUCIOJIb30BaTh OCHOBHBIC YIIPABIISIONINE KOHCTPYKITUH;
YMEHHE OCYIIECTBIISITh AaHATTU3 MPEAT0KEHHOM MPOTrPaMMBI: OTIPEAEISATh Pe3yIbTaThl
paboThl TporpaMMbl TP 33IaHHBIX HCXOAHBIX JAHHBIX; OMPENENATh, MPU KaKHX
UCXOJHBIX JAHHBIX BO3MOXHO IIOJYYCHHE YKa3aHHBIX PE3yJbTaTOB; BBISBIATH
JTaHHBIC, KOTOpbIE MOTYT TPUBECTH K OMHUOKE B paboTe TMPOTrpamMMBbl;
dbopMyIHUpPOBAThH MPEITIOKEHUS IO YAYUIICHHIO TIPOTPAMMHOT0 KOJa

2.12

YMeHne peaqn30oBhIBaTh HAa BBIOPAHHOM [IJISi M3YYEHHS SI3BIKE MPOTPAMMHUPOBAHUS
Bbicokoro ypoBHsi (Ilackanb, Python, Java, C++, C#) TuUNOBBIE aITOPUTMBI
00paboOTKK YHces, YHCIOBBIX IMOCIEIOBATEIFHOCTE M MAaCCHBOB: TPEICTABICHUE
yuciaa B BHUAE Ha0Opa TPOCTBIX COMHOMKUTEIEH; HAXOXKIACHHE MaKCHMaTbHOU
(MMHMMaJIBHOW) IM(PHI HATYPAIILHOTO YMCIIA, 3aIIMCAHHOTO B CHUCTEME CUUCIICHUS C
OCHOBaHWEM, HempeBbimamuM 10; BeUUCICHHE OOOOIIEHHBIX XapaKTEPUCTHK
9JIEMEHTOB MacCHBa WJIM YHCJIOBOM IOCJIEIOBATEILHOCTH (CYMMBI, MPOU3BEICHUS
cpemHero apupMETHYECKOro, MHHHUMAJIHPHOTO ¥ MaKCUMaJIbHOTO JJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIOUIUX 33JaHHOMY YCIOBHUIO); COPTHPOBKY
AJIEMEHTOB MAacCHBa; YMEHHUE HCIOJIb30BaTh B IPOrpamMmax JaHHbIE pa3JIMYHBIX
TUTIOB C yYE€TOM OTPAaHWYEHUW HA JMana3oH WX BO3MOXKHBIX 3HAYEHUH, MPUMEHSATH




IpU PEIIEHUU 3aJad CTPYKTYphl AAaHHBIX (CHMCKH, CJIOBapu, CTEKH, OYEpElH,
JIepeBbs); IPUMEHATh CTaHJIAPTHBIE U COOCTBEHHBIE TOAIPOTrPAMMBI JJIsi 00pabOTKH
YHCJIOBBIX JIaHHBIX U CUMBOJIBHBIX CTPOK; UCIOJIB30BaTh MIPHU pa3paboTKe IporpaMm
OMONMMOTEKH MOAMPOrpaMM; YMEHHE HCIIONB30BaTh CPEACTBA OTJIAAKH MPOrpamMM B
cpene NporpaMMUpPOBAHUS

2.13

VYMeHne HCMOoJIb30BaTh 3JEKTPOHHbIE TAOMUIBI A aHaiu3a, MPeICTaBICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsh BBIOOP ONTHUMAIBHOTO pELICHHS, MOA00p JIHMHHUU
TpeHJa, pElICHHE 3a/ady MPOTHO3UPOBAHUS); YMEHHE HCIOJIb30BAaTh TAOJIMYHBIC
(pensiMoHHBIe) 0a3bl JaHHBIX U CIIPABOYHbIE CUCTEMBI

2.14

YMeHue  OpraHu3OBBIBATH  JIMYHOE  HHPOPMAIMOHHOE  MPOCTPAHCTBO  C
UCTIONIb30BAHUEM  PA3IMYHBIX CPEACTB LUQPOBBIX TEXHOJOTWH; IOHUMAaHHUE
BO3MOXKHOCTEH LUQPOBBIX CEPBUCOB TOCYJApCTBEHHBIX YCIYyr, HH(POBBIX
00pa30BaTeNbHbIX CEPBUCOB

Ilepeuens 351eMEHTOB coaep kKaHusl, IpoBepsieMblX Ha EI'D
1o uH(popmaTuke

Kon

[IpoBepsieMblii 3IEMEHT COJIep>KaHus

[Mu¢poBast rpaMOTHOCTH

11

OCHOBHBIE TCHICHITUN Pa3BUTHS KOMITBIOTEPHBIX TEXHOJOTHH. [TapamienbHbie
BBIYMCIICHHS. MHOTOTIPOIIECCOPHBIE CHCTEMBI. PacrpeieieHHbIC BEIYNCITHTEIHHBIC
CHUCTEMBI M 00paboTKa OOJIBIIUX JAHHBIX

1.2

[TpyHIMIIBI TOCTPOEHHUS U alapaTHble KOMIIOHEHThI KOMIIbIOTEpHbIX ceTeill. CereBble
npotokoubl. Cets UnTepHeT. Anpecanus B cetun MuTepuert. [Iporokonsr creka TCP/IP.
Cucrema noMeHHbIX UMeH. Paznenenue [P-cetn Ha moceTH ¢ MOMOIIBI0 MAaCOK MOJCETEN

1.3

QaitnoBass cucrema. Ilowck B ¢ainoBoil cucreme. IlpuHuuUNBl pa3MenieHUs WU
UMEeHOBaHMs (ailioB B goiroBpemMeHHod mnamsTtu. [lla0noHbl 11 omucaHust Tpymi
¢aiinos

14

CkopocTh mnepenay JaHHBIX. 3aBUCUMOCTb BPEMEHH Iepeaayd OoT MH(POPMalMOHHOIO
o0beMa JIaHHBIX U XapaKTepUCTUK KaHaja CBSI3U

1.5

HIudpoanue nanHpix. CUMMeTpUYHBIE U HecUMMeTpuuHble mudpsl. [Hudpsr npocroii
3amensl. [ugp Lezaps. udpp Buxenepa. Anroputm mudpoBanus RSA

1.6

Konpl, mozBosstoniyie OOHAapyXMBAaTh W HCHPABIATH OMIMOKM, BO3HMKAIOIIUE MpU
nepenave naHHbIX. Paccrostaue Xsmmunra. KogupoBanue ¢ nmosropenuem 0utos. Kossl
X5MMHHTa

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

JIBonuHoe komaupoBaHue. PaBHOMEpHBIE W HEpaBHOMEpPHBIE KOIbl. JlekonupoBaHue
COOOINEHUH, 3aMHMCaHHBIX C TOMOIIBID HEPAaBHOMEPHBIX KOJIOB. YcioBue DaHo.
ITocTpoeHre 0qHO3HAYHO JTEKOAUPYEMBIX KOJIOB C IIOMOILBIO JE€PEBA

2.2

TeopeTnueckue MOAXOMbl K OlLIEHKe KoinumdecTBa HMHGpopmanuu. EauHuLbl H3MepeHus
KosinyecTBa MHpopManuu. AnpaBUTHBIN MOAXOJ K OIEHKE KOJIMYECTBA HWH(OPMAIIHH.
3akoH ammuTuBHOCTU HMHGpopmanuu. opmyna Xaptiu. MHopmanus 1 BEpOSATHOCTD.
®opmyna [llenHona

2.3

CHCTEeMBI CUHMCIICHUS. Pa3BepHyTa;[ 3alucCh ILCIBIX U ,Z[pO6HLIX YHcell B IO3UIIMOHHOH




cucreMe cuucienusi. CBoICTBa MO3UIIMOHHOM 3allMCH YHMCIA: KOJMYECTBO IUGp B
3alMcH, NMPU3HAK JEIMMOCTH YHCIa HAa OCHOBAHME CHCTEMbI CUMCIEHUSA. AITOPUTM
IepeBoja LEeNoro 4ucia U3 P-MYHOM CUCTEMBI CUMCIIEHUS B JECATHUYHYIO. AJITOPUTM
nepeBoia KOHeUHOM P-uuHOl ApoOu B eCATUYHYIO. AJITOPUTM NEPEBO/IA LIEJIOT0 Yucia
U3 JIECATUYHON cUCTeMBl cuncieHus B P-uunyro. IlepeBog KoHEUHOH JecATUUHON Apodu
B P-nunyro. JIBonuHas, BOCbMEpHYHAs M LICCTHAILATEPUYHAS CUCTEMbl CUHUCIICHUS,
CBSI3b MEXY HUMH. Apru(pMeTHUECKUE ONepaliy B HO3ULMOHHBIX CHCTEMaX CUUCIICHUS

2.4

TpoanasI YpaBHOBCUICHHAsA CUCTEMA CYHCJIICHUA. I[BOI/I‘-IHO-ILCCSITI/I‘IHaSI cucreMma
CUHCJICHUA

2.5

KonupoBanue tekcroB. KomumpoBka ASCIL. OpnobaiitHele KomupoBku. CraHmapT
UNICODE. Komupoka UTF-8. Onpenenenrue uHGOPMAITMOHHOTO 00BEMa TEKCTOBBIX
coo0IIeHn

2.6

KonupoBanue nzo0paxkennii. OneHka HHPOPMALMOHHOTO 00beMa rpaduIecKux JaHHbBIX
IpY 3aJIaHHBIX pa3pelleHUU U IITyOnHEe KOAUPOBaHuUs 1iBeTa. L[BeToBbIe Moeny.
KonupoBanue 3Byka. OrneHka HH(GOPMAlMOHHOIO 00beMa 3BYKOBBIX JaHHBIX IpU
3aJaHHBIX YaCTOTC AUCKPCTU3AlINU U PA3pAAHOCTU KOAUPOBAHUA

2.7

Anrebpa noruku. IlonsTue BbicKa3biBaHUsA. Bpicka3biBaTenbHble (POPMBI (IIPEIUKATHI).
KBaHTOpBI CyI1€CTBOBaHUS U BCEOOLHOCTH.

Jlornueckue onepanuu. Tabmuibl UCTMHHOCTU. Jlormyeckue BblpakeHus. Jlorndyeckue
TOXJeCTBa. JJornueckue onepanuy U ONepanuy HaJl MHOKECTBAMHU.

3aKkoHBI anreOphl JIOTUKU. DKBHBAJCHTHBIC MPEOOPA30BAHUS JIOTHUECKUX BBIPAKCHHM.
Jlornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUI.

Jlornueckue QyHKIMHU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JOIMUECKUX (YHKLUHUN OT
KOJIMYECTBA ApI'YMEHTOB.

Kanonunueckue (popmbl JJIOTHUECKUX BBIPAXKEHUN

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIBHBIC (bOpMLI, AJITOPUTMBI UX
MMOCTPOCHUS 110 Ta6n1/1ue HCTHUHHOCTHU

2.9

Jlormueckue aneMeHThl B coctaBe komnbtorepa. Tpurrep. CymmaTop. MHOTOpaspsIHbIif
cymmarop. IloctpoeHue cxem Ha JIOTMYECKUX DJIEMEHTax IO 3aJaHHOMY JIOTUYECKOMY
BBIPAKXEHHIO. 3aIIUCh JIOTUUECKOTO BBIPAKEHHUS 10 JIOTUYECKON CXEMe

2.10

Monenn u  wmonenupoBanue. llenn MonenupoBaHus.  AJEKBAaTHOCTh — MOJENH
MoJenupyeMoMy 00BeKTY Hiu npoueccy. Popmanu3anus NpUKIaJHbIX 3a/1a4.
[IpencraBienue pe3yabTaTOB MOJECTUPOBAaHUS B BUAE, YIOOHOM ISl BOCHPHSTHSA
yesoBekoM. ['paduueckoe npeacTaBieHue TaHHbIX (CXeMbl, TaOIUIbL, TpadUKH).

2.11

[IpeacraBnenue LeNbIX 4YMcen B MaMATH KommbioTepa. OrpaHUYEHHOCTh JAMana3zoHa
YuceJl MpPU OrPaHUYEHHUM KOJMYECTBA paspsnoB. llepenosiHeHuE pa3psIHON CETKH.
be33nakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. J|BOMYHBIA JOTOJHHTEIBHBIN KO
OTPULATEIBHBIX YUCE.

[ToGuToBbie sorMYeckue omnepauuu. Jlornueckuii, apupmMeTHYEeCKHM U LHUKINYECKUH
casuru. [lludposanue ¢ moMoIibp0 MOOUTOBOH omnepanun "uckirovaromee MITI"

2.12

Hpe}ICTaBHeHI/Ie BCIICCTBCHHBLIX YHUCCII B IaMATH KOMIIBIOTEPA. 3Haqamas{ qaCThb U
MOpsAAOK YHCIIA. I[I/IaHa30H 3HAYCHUHN BCIICCTBCHHBIX YHCCII. HpO6J1€MBI XpaHCHUA
BCIICCTBCHHBIX YUCECJI, CBA3AHHBIC C OTPaHUYCHHUEM KOJIMYECTBA pa3psAaa0B. Brmonnenue
onepaunﬁ C BCIICCTBECHHBIMHU YHCJIaMH, HAKOIIJICHUEC OI0OK IIPpH BEIYUCIICHUAX

2.13

I'padsl. OcHoBHBIE MOHATH. Buabsl rpados. Onucanue rpagoB ¢ HOMOIIBIO MaTpPHUIL
CMEXHOCTH, BECOBBIX MaTpHII, CIIUCKOB CMEXHOCTH. PelieHne airopuTMuiyeckux 3ajad,
CBS3aHHBIX C aHAJIM30M rpadoB (IOCTPOCHHUE ONTUMAIBLHOTO MYTH MEXIY BEpPIIMHAMU
rpada, oOmpeneleHUWEe  KOJIMYECTBA  PA3JIMUYHBIX  IMyTed  MeXIy  BepLIMHAMHU




OPUEHTUPOBAHHOTO AIUKINYECKOTro rpada)

2.14

HepeBws. bunaproe nepeso. JlepeBbs moucka. Crioco0sl 00xoma nepesa. [IpeacrasieHue
apudmMeTHuecKUX BbIpaXeHHH B BuJe jAepeBa. Vcnonb3oBaHue rpadoB U 1epeBbeB MpU
ONUCaHUH 0O0BEKTOB M MPOLECCOB OKPYKAIOIIET0 MHUpa

2.15

JlMcKpeTHblE WIpPbI JIBYX HUIPOKOB ¢ NoiaHOM wuH(popmauueil. Ilocrpoenue nepesa
nepebopa BapuaHTOB, ONMCAHUE CTPATETUU UIPbI B TAONMMYHON (popme. Brurpsliinsie u
IIPOUTPBIILIHBIE TO3ULMU. BRIUTPHIIIHbIE CTpaTerun

2.16

CpencTtBa HMCKYCCTBEHHOTO HWHTEIIEKTa. MaeHTuuUKalnus U TMOUCK HU300paKeHHIA,
pacnio3HaBaHue Jidl. VIcnoiib30BaHME METOAOB MCKYCCTBEHHOTO HHTEIJIEKTA B
oOyyaromux cucremax. Mcnoab30BaHHE METOMOB MCKYCCTBEHHOIO HWHTEIJIEKTA B
pobortorexHuke. MaTepHeT Bemel. Heliponnsie cetn

ANTOpPUTMBI U IPOTPAMMUPOBAHUE

3.1

®opmanuzanus NoHATUs anroputma. MammnHa TeropuHra Kak yHuUBepcalibHas MOJENb
BBIYUCIIEHUN

3.2

OrneHka CIIO)KHOCTU BbIYMCIEHUH. Bpems paGoTel 1 00beM UCHONIB3yeMOM MaMATH, UX
3aBHCHUMOCTb OT pa3Mepa HCXOAHBIX JaHHBIX. OLlEHKa aCHMITOTHYECKON CIIOKHOCTH
QITOPUTMOB. AJTOPUTMBI MOJIMHOMHUAIBHOU CIOKHOCTU. IlepebopHblEe anropuTMBI.
IIpuMepsl pa3IMYHBIX AITOPUTMOB PELICHUS OJAHOU 3a7a4H, KOTOPBbIE UMEIOT Pa3INYHYIO
CJII0’)KHOCTh

3.3

Omnpenenenre BO3MOKHBIX PE3YyJIbTaTOB paOOTH MPOCTEHINX aJTOPUTMOB YIPABICHHUS
UCTIOJIHUTENIIMU M BBIYMCIMTEIbHBIX ANropuTMOB. OlpeneneHue HCXOJHBIX JaHHbIX,
IpU KOTOPBIX AJITOPUTM MOXKET J1aTh TpeOyeMblil pe3ysibTaT

3.4

AnropuT™Mbl 00pa0OTKM HATypalbHBIX YHCEI, 3alMCAHHBIX B TO3WIIMOHHBIX CHCTEMax
CUHCJIEHUS: pa30MeHue 3aluCu YuClia Ha OTAETbHbIE LU(PbI, HAXOXKICHUE CYMMBI U
npou3BeAeHus U pp, HaX0XKIEHHE MAaKCUMAIbHON (MUHUMAIBHON) U PHI.
[IpencraBieHue 4ncina B BHIAE HAOOpa MPOCTBIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO
BO3BE/ICHUSI B CTENEHb. [IOMCK MPOCTHIX YHCEN B 33aJaHHOM JHAala3oHe C TOMOIIBIO
anroputMa "pemero Oparochena”

3.5

MHoropa3psHbI€e LeNble Yncia, 3aJa4l JUIMHHON apu(MeTuKu

3.6

A3k mporpammupoBanusi (Ilackans, Python, Java, C++, C#). Tumnbel naHHBIX:
LIEJIOYMCIICHHBIE, BEUIECCTBEHHbIE, CHMBOJBbHBIE, Jorudeckue. Bersnenus. CiokHble
ycioBus. Llukiel ¢ ycinoueMm. LIMKIIbI 10 IEPEMEHHOM.

OO0paboTka naHHBIX, XpaHAmMXcs B Qaitnax. TekcToBble u 1BonYHbIE (ailibl. DailioBbie
nepeMeHHsble ((ailnoBble ykazatenu). Utenue u3 ¢aitna. 3anuce B daiin.

Pazbuenne 3amaun Ha mnoazagaun. lloamporpammsl (mpoueaypbl U (QYHKIUH).
Hcnonb30BaHue cTaHAAPTHON OMOIMOTEKH SA3bIKa TPOTrPAMMHUPOBAHUS

3.7

Pexypcusi. PexypcuBHble mpoueaypsl u ¢yHknuu. Mcmonb3oBaHue cTeka s
OpraHu3alu PeKypCUBHBIX BEI30BOB

3.8

Yucnennsle MeTonibl. TouHOE M MpUOIMIKEHHOE pelleHus 3aaadu. YucieHHoe penieHue
YpaBHEHMI ¢ MOMOIIbIO To00pa mapamerpa. YnciaeHHbIe METO/Ibl PEIIeHUs] YpaBHEHUH:
MeToa mepebopa, METOJ NOJOBUHHOrO jeneHus. IlpubnmkeHHOe BBIYMCICHHE JUIMH
KpUBbIX. Bbluncienue momjaaed (Uryp ¢ MOMOIIBIO YHCIEHHBIX METOJO0B (METOJ
NPSIMOYTOJIBHUKOB, MeToJ| Tpanenuii). [lonck Makcumyma (MuUHUMYMa) QYHKIIUM OJTHOM
NIEPEMEHHOI METOA0M IIOJIOBUHHOTO JEJIEHUS

3.9

O6paboTka CUMBOJIBHBIX IJaHHBIX. BcTpoeHHbIe (YHKIIUU S3bIKa IPOrPaMMUPOBAHUS IS




00pabOTKH CHUMBOJIBHBIX CTPOK. ANTOPUTMBI 00paOOTKH CHMBOJBHBIX CTPOK: IMOJCYET
KOJINYECTBA MOSBICHUI CUMBOJIA B CTPOKE, pa30MEHUE CTPOKH Ha CJI0Ba IO MPOOEIbHBIM
CHMBOJIaM, MTOUCK MOJCTPOKU BHYTPH JaHHOH CTPOKH, 3aMEHa HaliIeHHOH IOJACTPOKH Ha
Ipyryro CcTpoky. ['eHepamust Bcex CIOB B HEKOTOPOM andaBuTe, yJOBIECTBOPSIOIINX
3aJJaHHBIM oTrpaHnyYeHusM. [IpeoOpazoBaHue YnciIa B CAMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBbpl U MOCJEIOBAaTEIILHOCTH 4YKcel. Bbluncienne oO0OOHIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MacCHBa WJIM YHUCJIOBOM TOCIENOBATEIBHOCTH (CyMMBbI, MPOU3BEACHHUS,
cpenHero apupMeTHIeCKOro, MUHIMAILHOTO U MaKCUMAJILHOTO 3JIEMEHTOB, KOJMYECTBA
3JIEMEHTOB, YAOBJICTBOPSIOIIMX 3aJlaHHOMY YCJIOBHIO). JIMHEHHBIM MOMUCK 3alaHHOTO
3HAQYEHUS B MaccuBe. AJITOPUTMBI PabOTHI C 3JIEMEHTaMHU MAacCHUBa C OJHOKPATHBIM
npocMoTpoM MaccuBa. CopTUpOBKa OJHOMEpPHOro MmaccuBa. IIpocTble MeTo[bl
COPTUPOBKH (METOJ My3bIpbKa, METOJ BBIOOpa, COpTUpOBKa BcTaBkamu). COpPTHPOBKA
cmusitaueM. beictpas coptupoBka maccuBa (anroputMm QuickSort). JIBOMYHBINA MOUCK B
OTCOPTUPOBAHHOM MacCHUBE

3.11

JIBymMepHBIE MaccUBBI (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKH JBYMEpPHBIX MAacCHBOB:
3aroJIHEHHUE JIBYMEPHOI'O YHCIOBOIO MaccUBa IO 33JaHHBIM IpaBUjaM, IOUCK AJIEMEHTA
B JIBYMEPHOM MAacCHBE, BBIUMCIEHHE MaKCUMyMa (MUHUMYMa) U CyMMbl 3JIEMEHTOB
JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK U CTOJIOLIOB ABYMEPHOI'O MacCHBa

3.12

CrnoBapu (acconMaTUBHBIE MAaCCUBBI, OTOOpaxeHwus). Xom-tabnuubl. [locTtpoenue
as(haBUTHO-4aCTOTHOTO CJIOBAPSI JUIS 3a/IaHHOT'O TEKCTa

3.13

Creku. AHaJIM3 IPaBUIBHOCTH CKOOOYHOTO BBhIpaskeHUs1. Beruncienue apupMeTnieckoro
BBIPQXCHHUS, 3alMMCAaHHOTO B mocTdukcHON dopme. Ouepenu. Mcmonb3oBanue ouepenn
JUTS. BpEMEHHOT'O XpaHCHUs! JTAaHHBIX

3.14

Anroputmsl Ha rpadax. IlocTpoeHne MHUHUMAIBHOTO OCTOBHOTO JEpeBa B3BEHICHHOTO
CBSI3HOTO HEOpPHEHTHpOBAaHHOTO Tpada. KomndyecTBO pa3nuyHBIX MyTeHd MEXIy
BEPILIMHAMU OPHUEHTUPOBAHHOTO ALIUKINYECKOro rpada. Aaroputm JledkcTpsl

3.15

JepeBbs. Peanu3zanus gepeBa ¢ IOMOIIbIO CCHIIIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHBIE)
nepesbsi. IlocTpoenue fnepeBa s 3aJlaHHOTO  apU(METHYECKOTO  BBIPAYKEHHSL.
PexypcuBHble anroput™el 00xoja epeBa. Mcnonb3oBanue creka v odepenn s ooxona
Jepesa

3.16

JluHaMu4yeckoe MpOrpaMMHUpPOBAHME KAaK METOJ pelIeHus 3aJad C COXpaHEHUEM
IIPOMEXYTOUHBIX PpE3ylbTaTOB. 3aJaud, pEIIaeMble C TMOMOIUBIO JUHAMUYECKOTO
IPOrPaMMUPOBAHUSA: BBIYUCICHHE PEKYPCUBHBIX (YHKIUH, MOACYET KOJUYECTBA
BAPUAHTOB, 33J1a4l ONITUMH3ALUN

3.17

[TonsiTnie 00 OOBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHud. OOBEKTHI U KIIACCHI.
CgoiictBa U MeToABbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIM aHanu3. PaszpaboTka
mporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO Tmoaxona. Mukamcymsus,
HaCJIeOBaHHE, TOTUMOP(HU3M

HNupopmalinoHHbIE TEXHOJIOTUN

4.1

Ananmu3  paHHbix. OCHOBHBIE  3ajaud  aHalM3a JaHHBIX: [POTHO3HPOBAHUE,
Kiaccuukanus, KaacTepu3alus, aHainu3 OTKIoHeHHH. [locienoBarenbHOCTh perieHus
3a/1ay aHajau3a JaHHBIX: COOp MEPBUYHBIX TAaHHBIX, OUMCTKA U OIEHKAa KauyeCTBa JIAHHBIX,
BBIOOp ¥ (UJTM) TIOCTPOEHUE MOJIENH, MPeoOpa30BaHKe NaHHBIX, BU3YyAIH3aIUs JaHHbBIX,
UHTEepIperanus pe3ynapbraroB. [lporpammubie cpenctBa u  HTepHET-CEpBUCHL s
00paboTKHU M TIpeICTaBlIeHUs NaHHbIX. bonbiue qanapie. MammHHOE 00y4YeHne

4.2

AHanu3 MaHHBIX C TIOMOIIBIO DJIEKTPOHHBIX TaONuUIl. BbluMclieHHe CyMMBI, CpeIHEro
apuMeTHYeCKOro, HauOONIBIIET0 (HAMMEHBIIIETO) 3HAYEHHUs Iuara3oHa. Beraucienue




KodpduureHTa KOppeIsiiMKd OBYX psANOB  AaHHBIX. [locTpoeHuwe cTomOuaThIX,
JUHEWYaThIX U KPYyroBeIx auarpamm. Iloctpoenue rpadukoB ¢pynkuuit. Ilogbop muHun
TpeH/a, pelleHue 3aJad MPOTHO3MPOBaHUs. Pemenne 3a1a4 ONTHUMHU3AIKUU C TIOMOIIBIO
AIIEKTPOHHBIX TAOJIHIT

4.3

Juckpernszanuss npu MaTEeMaTUYECKOM MOJEIUPOBAHUU HEIMPEPBIBHBIX IPOLIECCOB.
MonenupoBanue 1BuKeHusl. MojenrpoBaHue OMOJIOTHYEeCKUX cucTteM. MaTtemaTuueckue
MOJICTTM B DKOHOMHUKE. BBIUMCIHTENBHBIC JKCHEPUMEHTHI ¢ Mozensmu. OOpaboTka
pe3ynbTaTOB JKCIEpUMEHTa. MeToJ HauMeHbIIUX KBaApaTtoB. OIIEHKAa YHUCIOBBIX
napaMeTpoB MOJEIUPYEMBbIX 0OBEKTOB U IpoleccoB. BoccranoBieHre 3aBUCUMOCTEH 1O
pe3yJibTaTaM SKCIIEPUMEHTa

4.4

BepostHoctHbie Mozenu. Metoasl Monte-Kapino. MmuTannoHHoe MOJAEIHpOBaHUE.
CucTeMbl MacCOBOTO OOCITY)KMBaHUS

4.5

Tabnmuunble (pensuuoHHbIe) 0a3bl JaHHBIX. Tabnmuia - MpeacTaBlICHHE CBEACHUN 00
OMHOTHIIHBIX oOBekrax. Ilone, 3ammch. Kimtou Ttabmmuel. PaGora ¢ roroBoit Gazoit
JaHHbIX. 3anosiHeHue Oa3bl AaHHBIX. llomck, copTupoBka W (uiIbTpalMs JaHHBIX.
3anpocbl Ha BBIOOPKY JAAaHHBIX. 3alpochl € MapameTpamMu. Belumcisemble Moy B
3ampocax.

MHororabnauynble 0a3bl NaHHBIX. THUOBl cBs3el Mexay TaOnunamu. BHemHuid Kimod.
[lenocTHOCTB 6a3bl JaHHBIX. 3aIIPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX

4.6

TexcroBelii mpoueccop. CpencTBa IOUCKAa M aBTO3aMEHbl B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypupOBaHHBIE TEKCTOBbIE JOKyMeHThl. (CHocku, ornasieHue. IIpaBuia
UTHPOBAHUS HICTOYHUKOB U 0(hopMIiIeHUs1 OMOIMOrpaduIeckux CChTOK
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