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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uaGopmaruke (yriayonE€HHBIA YPOBEHb) HA YPOBHE CPEIIHETO
obmero oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE TpeOOBaHMN K pe3yibTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
IpOTpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuH(popMaTHKEe MaET TMPEACTaBICHHWE O LeNAX, oOmei
CTpaTeruu OOYYEHHs, BOCIHUTAHHS M Pa3BUTUS OOyYaIOUIMXCS CPEICTBAMU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE IpEeIMETHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYpUpOBaHUE IO pa3jieiaM M TeMaM Kypca, ONpeaessieT paciupe/iesieHHe ero
1o kinaccaM (rogam H3ydyeHus), 1aéT NPUMEpPHOE paclpeielieHne y4eOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o nHGOpMATHKE ONpEAENIAeT KOIUUYECTBEHHbIE U KaUeCTBEHHbBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0To roja U3yuyeHus, B TOM YHUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCyJ1apCTBEHHOM UTOTOBOM aTTectauun). [IporpamMmMa no nundopmaruke sBiseTcs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUMIUIMHBI, H3y4Yarolen
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3allMA UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE = 005IacTM  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTtep HWHPOPMATUKH U HWHGOPMAIIMOHHON
NESITEIIbHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Oonmupaercs
Ha CoJIep)KaHue Kypca WH(POPMATUKHU YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMAMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmatukay OpUEHTHPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HaBaHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHS METOJOB M HMHCTPYMEHTapusi JaHHOMN
peIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH KakK IEIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHsSI M3y4eHHs] MHPOPMATUKH 0OECeunBaECTCs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHEpHs, MH(pOpMaIMoHHasi 0€30MacHOCTb, MH(OPMAaLMOHHbIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalIMHHOE O0O0y4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIEW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PaCIpEleNEHHOIO0 pPeecTpa, TEXHOJIOTMH BUPTYaJIbHOU H
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K YKU3HHU B YCIIOBUSIX Pa3BHUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax 4OMKHO 00€CIEUUTh:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HWHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETb HMX CBSI3b C KPHUTEPUSMH OLICHWBAaHUS M CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUUM  WHGOPMAIMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOIIECTBE, MOHHUMAHHME COLMAILHOTO,
YKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, IOPUAMYECKOr0, MPUPOIHOTIO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TMPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICYEHHBIX B CO3[JaHUE U UCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxkanun yueOHoro mpeameta «MH(popMaTHkay BBIAEISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpaMoOTHOCTB» IIOCBALIEH BONPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTrUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAaHUIO WHTEPHET-CEPBHUCOB, HH(GOPMAILIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue ocHOBbI HMHPOPMATHKHW» BKIIOYaeT B ceOs
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJICIIMPOBAHHSL.

Paznen «AJaropurvMbl M NPOrpaMMHPOBAHHUE) HAMPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMi MPOrpaMM Ha sI3bIKax MpOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIHM»  TIOCBAUIEH  BOIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPpaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajauax aHaiu3a
JIAHHBIX, WCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JIJI1 pEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénHoMm nanee coaepxkanuu ydeOHoro npeameta «MHbopmatrka
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh MPEAJIOKEHBI 1JIs1 U3yUEHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOnéHHpld  ypOBEHb W3Y4YEHUS HMHPOPMATUKH PEKOMEHAYeTCS s
TEXHOJIOTUYECKOTO0  MpOQuis, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYyONEHHBIH YPOBEHb W3YUYCHUS
uH(poOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYarolMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JAaCTH HWH(DOPMAIMOHHBIX TEXHOJOTUA W WHXXCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B MPOCKTHOM U MCCIENOBATEILCKON NESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO SK3aMeHa 1o HH(POpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee 4KMCiI0 YacoB, PEKOMEHAOBAHHBIX JIJIs1 U3ydeHUs UHHOPMATUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMHU HU(PPOBOTO OKPY>KEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
oMOUIbI0 IUH. KOHTpOJIepsl BHEMIHUX YCTPOMCTB. [IpsiMoil 1ocTyn K MamsTH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbrotrepbl. PacnpenenéHable BbIYMCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcrpoenHnslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHI.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
IPOrpaMMHOr0 o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapanmnenbHoe mporpaMMHpOBaHUE.
CucremHoe mnporpaMMmHoe oOecriedeHue. OrnepalioHHbIE CHCTEMBI. Y TUJIUTBHI.
HpaiiBeppl  ycTtpoucTB. MHCTausiuuss W JAEUMHCTAULALUSA  HPOTrPaMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
noyroBpeMeHHo namsty. [llabmons! 1uis onucanust rpymn (aiios.

[TporpamMmmMHoe obecrieuenue. JIMieH3MpoBaHUE MPOTPAMMHOI0 O0eCIIeUeHUs
u 1upoBeix pecypcoB. IIpompuerapHoe U  CBOOOJHOE MPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
oOecrieueHuss U UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBAEMas
3aKOHOATeNnbCTBOM Poccuiickor @enepanny 3a HENPABOMEPHOE HCMOJIb30BAHUE
IIPOTpaMMHOT0 obecrieueHus U IU(PPOBBIX PECYpPCOB.

[IpUHIMIIBI TIOCTPOCHUS U anmnapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete MHTEpHET. Anpecanns B cetu MHTepHeT. [IpoToKons
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lolyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanuuus CBA3M C y310M ceTth. OmnpeneneHue mapuipyra JIBHKEHUS
MTaKETOB.

Buner  nmestenbHoct B cetu  HMuTepHer. CepBucel  MHTepHeTa.
['eonndopMaImoHHbIe CUCTEMBI. | €0JI0KAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpajeil), ”HTEpPHET-TOPToBIIsL, OpOHUPOBAHUE OUIIETOB U TOCTHHHII.

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

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TexHoJoruid. OO1ue mpodsieMbl 3alUThl
uHdpopmaruu 1 uHbopmanmoHHOW  Oe3omacHocTu. CpeacTBa  3alIMTHI
uH(pOpMaAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHPOpMAIMOHHBIX  cucTeMmax. IIpaBoBoe obOecmeueHue UHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoHcTBax. BpenoHocHOE MporpaMMHOe 00ecreyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoit 3amensl. [Mludp Lezaps. [ludp Buwxenepa. Anroputm
mgpoBanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nndopmanus, nanusle U 3HaHud. MHpopMannoHHbIEe MpoLEecChl B MPUPOIE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. ENMHUIIBI U3MEpEeHHs] KOIMYecTBa UHPopMauu. AaBUTHBIA MOIX0] K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LEIbIX M JAPOOHBIX 4YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOT0 YHUCIA U3 ACCATUYHOW CHCTEMBl CUUCIECHHS B P-
nuyHyro. [lepeBox koHewyHOU pgecsaTuyHOW npobu B P-uunyro. J[BowuHas,
BOCbMEpPUYHAs U IIECTHALATEPUYHAS CUCTEMbl CUMCIIEHUS, CBSI3b MEXAY HUMHU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YpaBHOBEIIIEHHAS! CUCTEMa CUUCIICHUS. JIBONYHO-IeCITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanHue. @opmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MPU 33IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTHe BBICKa3bIBaHUS. BbICKa3biBaTenbHBIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlormueckue ToOXxnecTBa. Jloka3aTenbCTBO JIOTMUECKHX TOXAECTB € MOMOUIBIO
Ta0JIUIl UICTUHHOCTH. JIormueckue onepanuu v ornepanuu Haj MHOKECTBAMM.

3aKkoHbI anreOpbl JIOTHMKUA. DKBUBAJICHTHBIE MPEOOpa30BaHUs JIOTUYECKHUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOMYEeCTBA apryMeHTOB. [1oIHbIE CUCTEMBI JIOTUYECKUX (PYHKIIAM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHHil.  CoBEpILIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbIE (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sieMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. Iloctpoenne cxem Ha JOTMYECKMX AJIEMEHTAX IO
33IAHHOMY JIOTUYECKOMY BBIPQKECHHIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JAana3oHa 4YUCeNl MpU OTPAaHMYCHUH KOJIMYecTBa paspsaoB. llepenonHeHue
pa3psiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHBIE. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepanuu. Jlornyeckuii, apupMeTUUECKHN W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHre BEIIECTBEHHBIX YKMCET B IMaMAITH KOMIIBIOTEpA. 3Haualas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMHU, HAKOIUJICHUE
OIK1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl peleHus 3aJad Ha KommbioTepe. MHCTpyMeHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOUYHBIX Tabiul. Otianoussiii BbiBoA. Ilomiarooe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJbHBIE, JIOTHYECKHE. BeTBiieHus.
Cnoxuble ycinoBus. Ilukmer ¢ ycioBueMm. LlUMkiael 1O NEpEMEHHOMN.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKLIMH JJIS ITOJIB30BATE.

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHblE LHQPHI,
HaXOXXJEHUE CYMMbl U TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCHUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM JuarasoHe. [IpencraBinenue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa3zbuenue 3agaun Ha noazagaun. [lognporpammel (pouenypsl U PyHKIUN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOJMOTEKH s3bIKa MNPOrPaMMHUPOBAHUA.
[Tonkmtouenue  OMOAMOTEK  MOANPOTPAaMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aJayM.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkEéHHOE BBIYMCIEHUE AJUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUIMKA OJHOM MepeMeHHOU
METO/I0M MTOJIOBUHHOI'O JIEJECHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS ISl 0OpaObOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha JPYLYI0 CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAaCCHBA MJIM YMCIIOBOM MOCIEN0BATEIBHOCTH (CyMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

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

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MAaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MAacCUBA M0 33JaHHBIM MPaBHIIAM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenaktupoBanue u ¢dopmatupoBanue. I[IpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI PELIEH3UPOBAHUS B TEKCTOBBIX Ipoleccopax. O0ayHble CEPBUCHI.
Henoass mnepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OQopmieHue Ccrucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEICTBA PEAAKTHPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpeTalusl pe3ynbTaToB. [IporpammHubie cpencTBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM M MPEICTABICHUS aHHBIX. bombie naHHbIE.
MamunHoe 00yuenue. aTemekTyanpHbIi aHAIU3 TaHHBIX.

AHaJIM3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0ONUIl. BblunclieHne CyMMbl,
cpeaHero apuMeTHIeCKOro, HauOoJIbIIET0 (HAMMEHBIIIET0) 3HAUCHUS JIara3oHa.
Brruncnenne koddduiimeHta Koppessiiuud ABYX psAnoB gaHHbIX. [loctpoenue
CTOJIOYATHIX, JMHEHYATBIX W KPYroBbIX auarpamm. Iloctpoenue rtpadukos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucnenHoe perieHWe ypaBHEHHMH C IOMOIIBI0 Tojabopa Tmapamerpa.
OntuMuzanms Kak MOMCK HAWJIy4IIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHKIUsA, orpaHudeHus. JIokaJbHbIE U TJ00aJbHBIA MHUHHUMYMBI IICJICBOM
dbyaknuu. Pemenne 3amad oNTUMHA3ZAIUIN C TIOMOIIIBIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

AnroputMmbl cxaTusi naHHbIX. Agroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHSl JAHHBIX C TMOTEPSMH. Y MEHBLICHUE
rIyOuHBI KoupoBaHus 11BeTa. OCHOBHBIE Hjen anroputmoB cxatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH I€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xommunra. Koguposanue ¢ moBropenuem 0utoB. Koabsl XoMMuHTra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenun u monenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Meu MoaenupoBanus. Gopmanuszaius
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yeioBeKoM. I'padudeckoe npeacrapieHue JaHHBIX (CXEMBbI, TAOJIHIIbI,
rpadukn).

I'padpr. OcHoBHBIe MoOHATHS. Buasl rpadgor. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. PemeHue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€H MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBnsi momcka. CrocoObl 00xoma mepesa.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIphIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMH. BBIMIPHIIIHBIE CTPATETHN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHHEe METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuEe METO/I0B
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHSA KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIe ceTu.

AJITOPUTMBI M IPOrPAMMHMPOBAHUE

dopManuzanuss  HOHATHS — anropurma. MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTUYECKOW  CJIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAJIBHOU
cinoxxHoctd. [lepebopubie anroputmsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBIO AITOPUTMA
«pemiero DparocheHar.

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

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PMETUIECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN opme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTUpoBaHHOro rpacda. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHUPOBAHHOIO ALMKIMYECKOro rpada. AiroputM
JIeKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUsl. PekypcuBHbBIE anroputMbl 00xoja jaepeBa. Mcnonb3oBaHue cTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 33/1a4M ONTHMHU3ALIUN.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3pabotku mporpamm. [IpoexTupoBanue wuHTep(deiica
noib3oBatens. Vcnonb30BaHWE TOTOBBIX  YIPABISIEMBIX  3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopManuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBaHue JBHKEHHsS. MoaenupoBaHue OMOJOTHYECKHX
cucTteM. MaremaTudyecKMe  MOJEIM B JKOHOMHKE.  BbpluncnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBineHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM 3KCIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmMwuraumonsnoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX O0OBekTax. Iloje, 3amuch. Kirou Tabmunel. Padora ¢
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHuorotabiuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOauliamH.
Buenmnuit kinrou. [{enocTHOCTH 6a3bl JaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3amM
JTAHHBIX.

Nuteprer-nnpriioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

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

BBon m300pakeHuil ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmapaTroB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB M JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — LIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHONW obnacTu. [loaroroBka miumocTparuii 1jist BeO-callToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussle. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopusalus pacTpoBbIX H300paXeHH.

[IpyHIMOBI  TTOCTPOEHUS M  PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilonsartue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBINA YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcsi PyKOBOJCTBOBAaTHCA CPOPMUPOBAHHON BHYTPEHHEW MO3ULIUEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3aluyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HampaBJICHHM
BOCITUTATEIILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, yBaKCHUE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA 110 COLMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

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

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  370pOBOr0 M  Oe3omacHoro  oOpaza  KM3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH NIEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJTHATH TaKYIO JCATCIIEHOCTD,

uHTepec K cdepaM NpoPecCHOHATHHON NEeATEIBHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KHU3HCHHBIC TIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa30OBaHHWIO Ha
MPOTSHKCHUH BCEU KHU3HU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAHHE TJIO0ATHLHOIO XapaKTepa SKOJOTHYECKHX IMPOOJIEM M TyTeH uX
pelleHus, B TOM 4YHCIe C YY6TOM BO3MOXKHOCTCH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c()OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, TOCTIXKECHUSM HAyYHO-TEXHHYCCKOTO IIporpecca H
OOIIIECTBEHHOMN MPAKTHKH, 32 CYET IOHUMAHUS POJIM HH(OPMAIMOHHBIX PEeCypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HH(MOPMAIMOHHBIX TEXHOJOTHH B YCIOBHAX
1udpoBoit Tpanchopmaluu MHOTUX chep JKU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HaHWE IIEHHOCTH HAyYHOW JESITeIbHOCTH, TOTOBHOCTH OCYIICCTBIISITH
MPOEKTHYIO M MCCJICI0BATEIbCKYIO JISATEIBHOCTh MHINBUYaJIbLHO U B TPYIIIIE.

B mporecce JOCTHXKEHHS JTHYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMbI
no wuH(MOpMATHKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS  OMOITMOHAIBHBIN
WHTEIIICKT, MPEANOIaraoiumi cOpMUPOBAHHOCTb:

CaMOPETYJIMPOBAHMS, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHE, CIOCOOHOCTH aJamnTUPOBAaThCS K
HMOIMOHAIBHBIM H3MEHEHHSIM U TTPOSIBIIATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOUYAIONICH CTPEMIICHHE K JTIOCTIKEHUIO IEH U
yCIIeXy, ONTHUMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATh, UCXOAS M3 CBOHMX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAOIIEH CIIOCOOHOCTh TIOHUMATh 3MOIIMOHAILHOE COCTOSHUEC
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIHbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MIPOSIBIIATH HHTEPEC U pa3periaTh KOHOIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4e€OHbIC JIEUCTBUSA, KOMMYHUKATHUBHbBIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIHpOBaTh M aKTyalM3UpOBaTh  IMpoOJeMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

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

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSIX;

pa3pabarpiBaTh IUIAH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKH NOCIIEACTBUN JEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMH Y4EOHO-UCCIEA0BATENIbCKON U MPOESKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTal, MNpeoOpa30BaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

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

CTaBUTh M (OPMYJIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUINOTE3Y €€ pelIeHHs,, HaXOAWTh apryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUN PEIICHUS;

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

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPaBICHHbII TOUCK MEpEeHOca CPEJCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, MpeUlaraTh OPUTMHAIbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH(POPMALIUY PA3TUYHBIX BUAOB U (DOPM IpeICTaBICHMUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ YYETOM Ha3HAYCHUS
uHpopMaMu H  IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaMm;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpeKEeHMs, IMpaBOBBIX M  OTUYECKMX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb HeBep6aJIBHBIe CpCaAcCTBa O6IHGHI/I$I, IIOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTYyalllH,



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

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJICHA KOJUIEKTUBA,

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKAON0 YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIIITh TO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPENOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelLlICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

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

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX NPOLECCOB, WX pE3yJbTaTOB U



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

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st U APYIrUX:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATBI

B npouecce u3yueHus kKypca HUHPOPMATHKU YriyOJE€HHOTO ypoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BJIAJCHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUSIMU «UHPOpMALIHIY,
«MH(POPMALIMOHHBI  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHUCTEMbD»,
«cucTeMHbIN 3P PeKrT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMA YIIPABICHUS;

BIAJICHUE METOJaMH Toucka uHbopMmanuu B cetd VHTepHEeT, yMeHmue
KPUTUYECKH OIIEHUBATh MH(POPMAIIHIO, TTOYICHHYIO U3 ceTH VIHTepHET;

YMEHUE XapaKTepHW30BaTh OOJBIIHNE JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYCHUS M  HAMNpaBJICHUS HUCIOJIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHan3 OTKJIOHEHU), MMOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, HHTEPIPETAIIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTpoWcTBa W (YHKIMOHUPOBAHUS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIaMUA TIPOTPAMMHOTO OOECredYeHus] I pelmieHus YYeOHBIX 3a7ad  IIo0
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIMYHE TPEICTABIICHUH O KOMITBIOTEPHBIX CETAX M UX POJH B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MPUHIUIAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HMHGPOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHHE
METOJOB M CPEACTB IPOTUBOJAEHCTBHS JTHUM yIrpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTUEHBI ITPU paboTte
C KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMU LIU(PPOBOTO OKPYKEHUS, TOHUMaHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

INOHMMAaHHE OCHOBHBIX MPUHIMUIOB JUCKPETU3AllMU PA3NIUYHBIX BHJIOB
uHpOpMallMM, YMEHHE ONPENeNiATh HH(POPMALMOHHBIA OO0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX INPU 3aJaHHBIX MapaMeTpax JMCKPETU3aluu,
YMEHUE OMNpEAENATh CPEAHIO CKOPOCTh IE€pPEelaud JAHHBIX, OLIEHUBATh
U3MEHEHHE BpEMEHHM Tepefadyd IpH H3MEHEHUH WH(POPMAIMOHHOTO 00BEMa
JAaHHBIX U XapaKTePUCTHUK KaHaya CBA3H;

YMEHHUE HCIIONb30BaTh MPU PEUICHUH 3a/1ad CBOWCTBA NMO3ULIMOHHOW 3aIlich
YyHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCTIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATh apU(PMETHUECKUE OlepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3alaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3anuch 4Mcesl B MO3UIIMOHHOM CHUCTEME CUMCIEHUS, HaXOXJEHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psIAHbIX LEbIX
YKCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IMOMCKA U COPTHUPOBKH,
YMEHUE ONpPEAENATh CI0XKHOCTh HM3y4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHE 3JEMEHTOB MAacCHMBa, COpPTUPOBKA MaccHBa, HepeOOpHbIE
QJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX AITOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIEHUS OJHOW 3a/1a4u;

BJIQ/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPaAaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENAENATh Pe3yJbTaThl padOThl MIPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
OTpENENATh, MPU KAKUX HCXOIHBIX JaHHBIX BO3MOXXHO IOJYyYEHHE YyKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YAYUIIEHUIO POTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JEMOHCTPAlMOHHBIE MaTEPUAbI C UCIIOJIBb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBLHOTO PEIICHHUS, MOAOOp JUHUU TPEHJA, PEIICHUE
3aJlay IPOTrHO3UPOBAHMUS).

B mpomecce muzydenus kypca uHpopMaTuku yriayonéHHOro ypoBHs 6 11
Knacce oOydaromuMmMucs OyayT  JOCTUTHYTHI — CIEAYIOIMHE  MPEAMETHBIC
pEe3yJbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIIHE OAHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUN (MpePUKCHBIE KObI), HUCIOJIB30BaTh MPOCTEUIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJayn  MOCTPOEHUS ONTUMAJILHOTO TMYyTH MEXAYy BeplIMHaMHu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTE€d  MEXAY  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI IO 3aJJaHHOMY QJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BHIUTPHIIIHYIO
CTPaTEruio Urphl;

yMEHuE pas3pabaThiBaTh W pEaTu30BbIBAaTH B BHJE MpOrpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIOBApU, CTEKU, OUEPEH, EPEBD),
UCIIOJIb30BaTh 0a30BbIE OMEpAMH CO CTPYKTYpaMH JAHHBIX, MPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE UCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JaHHBIX, WX CTPYKTYpe,
CpeICcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOJIUYHBIC
(pensinoHHBIC) 0a3bl MaHHBIX (COCTABIIATH 3aMPOCH B 0a3ax MaHHBIX, BHITIOJHSTH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKHUE MOJICIH /I aHaJIN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IIOJAYYEHHBIX B XOJIE MOJICIIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICJIM MOJICTIUPYEMOMY OOBEKTY WM TPOLECCY, MPEICTaBIAThH
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

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

MOHMMAaHUE OCHOBHBIX NMPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYCHUS
(pacrio3HaBaHusl, KJIacCU(PUKALUA U MIPOTHO3UPOBAHUS) HAIMYUE MPECTABICHUN
00  HCMNONB30BaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHaNbHbIX chepax.

[IpoBepsiembie TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS OCHOBHOM
obOpazoBaTenbHOM TporpaMmsl (10 kmacc)

Kon [TpoBepsiemMble IpeMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMEI
MIPOBEPSEMOT0 cpenHero obuiero oopazoBaHus
pesynbTara
1 ITo teme "lludposas rpamoTHOCTH"
1.1 Brnanenune npeacraBieHHSMH O pOiMd HWHGOPMALMU W CBSI3aHHBIX C HEHW MPOIECCOB B

nmn

MIPHUPOJIE, TEXHUKE U 00IIecTBe, MoHATHAMH "mH(OopMarus'", "nHOOPMAIMOHHKIH TIporecc”,
"cuctema", "KOMIIOHEHTHI CUCTEeMEBI", "cucTeMHBIH 3PdexT", "uHpopMalmonHas cucrema',
"cuctema ympaBlieHUs'"; BIaJIeHUE MeETOAaMHU Morcka uHopmanuu B cetu HHTepHerT;
YMEHUE KPUTHYESCKH OIIEHUBATH MHOOPMAIIHIO, TIOTYUYSHHYTO U3 cet MHTepHeT

1.2 YMeHue XapakTepu3oBaTh OOJIbIINE JaHHBIE, MPHUBOIUTH IPHUMEPbl HMCTOYHUKOB HX
IIOJIYYEHHMSI M HAIIPaBJIEHUS UCIIOJIb30BAHMS
1.3 [NoHnmanne OCHOBHBIX MPWHIMIIOB YCTPOWCTBA M (PYHKIMOHHUPOBAHUS COBPEMEHHBIX

CTallMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHIMHA pPAa3BUTHA KOMIIBIOTEPHBIX
TEXHOJIOTHi; BJlaJlcHHE HABBIKAMU PAa0OTHI C ONMEPALMOHHBIMH CHCTEMaMH W OCHOBHBIMU
BUJAMH TIPOTPAMMHOTO oOOecledeHusi ISl pelleHrds Y4eOHBIX 3aJad 10 BHEIOpaHHOMH
crenanTu3anuu




ITo Teme "TeopeTnueckue ocHOBBI HH(pOpMATHKH"

2.1

IlonnMaHre OCHOBHBIX MPHHITUIIOB THUCKPETHU3AWHA PA3INIHBIX BHIOB HH(GOPMAIIHH;
YMCHHE OIPEaCsITh WHPOPMAIMOHHBIA OOBEM TEKCTOBBIX, IpaUUECKUX U 3BYKOBBIX
JTAHHBIX MPU 33JaHHBIX TapaMeTpax JUCKPETU3ALNU

2.2

YMeHHe CTpOHWTh HEpaBHOMEpPHBIC KOJBI, JOMYCKAIONIHE OJHO3HAYHOE JCKOJAMPOBAHHE
coolOmeHuit (mpedruKCHBIC KOABI); UCIOIB30BaTh MPOCTEHINNE KOABI, KOTOPBIE MO3BOJISIOT
00HapYKUBATh M UCTIPABIIATH OMIMOKY NP TIepeiade TaHHbBIX

2.3

BJ'IaI[eHI/IC TCOPECTUYCCKUM alIlapaToM, IIO3BOJIAIOIMIUM OCYIICCTBIATE MPCACTABICHUC
3aaHHOI'0 HATYPAJIbHOI'O YUCJIa B PA3JIMYHBIX CUCTCMAX CUUCIICHUA

2.4

Bragenne TeopeTHMYECKHMM ammapaTtoM, ITO3BOJIAIONIAM  BBIIONHATH MPeoOpa3OBaHUs
JIOTUYECKHUX BBIPAKEHUI, NCTIONB3YsI 3aKOHBI alTeOphl IOTHKA

ITo Teme "MHopMaIimoHHbIE TEXHOIOTHH"

3.1

YMeHHne co3aaBaTh CTPYKTYPHUPOBaHHbBIC TEKCTOBBIC TOKYMEHTHI M JEMOHCTPAlMOHHBIC
MaTepHalibl C HCIOJIb30BAHHEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEICTB U
00JTaYHBIX CEPBHCOB

3.2

YMeHue ucroib30BaTh Ta6J'II/ILIHI)Ie (peHHHI/IOHHBIe) 63351 JaHHBIX, B 4aCTHOCTH, COCTaBJIATh
3arpockl B 0a3ax JaHHBIX (B TOM YHCJIE BBIYHUCISEMBIE 3alIPOCHI), BBHIIOIHATH COPTUPOBKY U
TIOWCK 3amucei B 0a3e JaHHBIX; HAMIOJIHATH pa3padOTaHHYI0 0a3y JaHHBIX

3.3

YMeHue MUCIoIbh30BaTh EKTPOHHBIC TAONMWIIBI IJIs aHAllM3a, MPEICTaBICHUS U 00paboTKH
JAHHBIX (BKJIOYAs BBIYMCIICHHE CYMMBI, CPEIHEro apu(METHYECKOT0, HAuOOJIBIIET0 U
HaWMEHBIIIETO 3HAYCHUH, PeIIeHNEe YPaBHCHHIA)

[IpoBepsiembie anemMeHThI coaeprkanud (10 kiacc)

Kox

[IpoBepsiemMblil 371€MEHT COAep KaHuUs
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[lpunnuner  paboTel  KoMmbioTepa. llepcoHanbHblii  KoMmbioTep. BpiOop koHurypamuu
KOMITBIOTEPA B 3aBUCUMOCTH OT PElIaeMbIX 3aa4

1.2

OCHOBHbBIE TEHACHIIMU PA3BUTUS KOMITBIOTEPHBIX TeXHOJOTUH. [lapanienpHbple BBIYHCIEHUS.
MsuoromnpornieccopHbie cucteMbl. CynepkoMIbloTepbl. MUKpOKOHTpoJuIepbl. PoboTH3npoBaHHbIe
MIPOM3BO/ICTBA

1.3

Daiinosas cucrema. [louck B ¢aiinoBoil cucreme. Opranuzanusi XxpaHeHUs] 1 00pabOTKH TaHHbBIX
C MCIIOJIb30BAaHUEM WHTEPHET-CEPBUCOB, 00JAYHBIX TEXHOJIOTHH U MOOMIIBHBIX YCTPOICTB

Teopernueckre 0CHOBBI HHPOPMATUKI

2.1

Mudopmanus, 1aHHBIE U 3HAHUS. Y HUBEPCATHHOCTh AUCKPETHOTO TPEICTABICHUS HH(POPMAIINH.
JIBonuHOE KOJIUPOBAaHUE

2.2

PaBHOMEpHBIE U HEpAaBHOMEPHBIE KOJBL. Y ciioBHE PaHO

2.3

[onxonpt k wu3Mmepenuto uHGopManmu. CymHOCT, 00BeMHOro (aiadaBUTHOrO) moaxoda K
U3MepeHnio MH(popMaIyu, onpejelieHre OuTa ¢ TOYKH 3peHHs al(paBUTHOTO IMOJIXO/A, CBS3b
MEXJy pasMepoM andaButa W HHOOPMAIMOHHBIM BECOM CHMBOJIA (B TPEIIOIOKEHUH O
PaBHOBEPOSITHOCTH TIOSIBICHUSI CHMBOJIOB), CBSI3b MEXAY €AMHHUIIAMU U3MEPEHUs WHPOPMALUH:




our, Oaiit, Koaiit, Mbaiit, ['06aiir. CymHoCcTh COAepKaTeabHOrO (BEPOSITHOCTHOIO) MOAX0Ma K
U3MEPEHHI0 HHPOPMAITUH, OITpe/ielicHHe OUTA ¢ TIO3UIMU COAEPKAHUS COOOIICHUSI

2.4

HNudopmanmonnsie mnponecchl. Ilepenaya mndopmanuu. McToyHMK, NpUEMHHK, KaHall CBS3H,
CHUTHaJI, KonupoBaHue. Mckaxenue nadopmanuu npu nepepade. CKOpocTs Nepeaady JaHHbBIX MO
KaHaIly CBs3U. XpaHeHne HHpopMauu, 00beM MamMsIT

2.5

Cuctembl. KOMITIOHEHTBI CUCTEMBI U WX B3auMojeicTBre. CHCTEMBbl YIpaBIeHUs. YTpaBlicHHE
KaK WH(GOPMAMOHHBIN mporecc. OOpaTHast CBSI3b

2.6

Cucremsbl cuncnenus. Pa3BepHyTas 3amiCh LEIBIX U APOOHBIX YUCEN B TO3HIIMOHHBIX CUCTEMAaX
cuncienns. CBOWCTBA IMO3WIIMOHHOW 3alMCH YHCIA: KOJWYECTBO NH(p B 3alucH, NpH3HAK
JIETUMOCTH YHCIIa HA OCHOBAaHUE CUCTEMBI CUMCIICHUS. AJTOPUTM MEePEeBOa LEI0ro yucia u3 P-
WYHON CHCTEMBI CUHCJICHUS B JICCATUYHYIO. AJITOPUTM TEpEeBOJia KOHEYHOW P-wuHoi apodu B
JECATHYHYI0. AJITOPUTM TIepeBOJA IENIOTO YWCIa W3 JECITHYHOW CHUCTEMBI CUWCIEHHS B P-
nuHylo. J[BoM4Has, BOCBMEpUYHAS W MIECTHAANATEPUIHAS] CHCTEMBI CUUCIICHUS, TIEPEBOJT YHCET
MEXIy dSTUMH CUCTeMaMH. Apr(METHIECKHE ONIEPAINH B IIO3UIIMOHHBIX CUCTEMAaX CUHUCICHUS

2.7

HpC,Z[CTaBJ'IeHI/Ie LEJIBIX U BEMIECCTBCHHBIX YUCEII B IIaMATH KOMIIBIOTEPA

2.8

Konupopanue tekcroB. Komupoka ASCII. OmnoGaiithbie komupoBku. Cranmapt UNICODE.
Koauporka UTF-8. Onpenenenre nHGOPMAIIMOHHOTO 00heMa TEKCTOBBIX COOOIIECHHI

2.9

Kommposarne mnzobpaxenuii. OneHka WH(OOPMAIMOHHOTO O0bEMa PacTPOBOTO TpaUIECKOTO
n300paXKeHUs TIPH 33JaHHOM pa3pelIeHUH U TIyOrHe KoaupoBaHus 1Beta. KoanpoBaHue 3ByKa.
Ouenka nHPOPMAIMOHHOTO 00beMa 3BYKOBBIX JaHHBIX IPH 33TaHHBIX YaCTOTE TUCKPETU3AINHT U
Pa3psSIHOCTH KOJTUPOBAHUS

2.10

Anrebpa nmoruku. BeickassiBanus. Jlormueckue omepanud. TaOiwibl UCTHHHOCTH JIOTHYECKUAX
omepanmii "Au3BIOHKIMA", "KOHBIOHKIMS', "wHBepcua', "UMIUTUKanus', "SKBUBaJCHIUSA'".
Jlormdeckue BBIpaKEHHs. BBIUMCIIEHNE JTOTHYECKOTO 3HAYEHUSI COCTABHOTO BBICKA3BIBAHMSA NPH
M3BECTHBIX 3HAYCHMAX BXOISIIMX B HETO 3JEMEHTAPHBIX BBICKA3bIBaHWH. TaOnuIlbl HCTUHHOCTH
JIOTUYECKHUX BBbIpaKEHUM. JIormdeckue olnepauuu W ONEpalldd HaJ MHOKecTBaMmH. [Ipumepsl
3aKOHOB ayireOpbl JIOTMKHA. OKBUBAJIEHTHBIE NPEOOpa30BaHUS JIOTMUECKUX BBIPAXKCHUI.
Jlornyeckue QyHkuuu. [locTpoeHue JIOrHUeCKOro BEIPAXKEHUS C JaHHOM TaOJIMLEH HCTHHHOCTH.
Jlormueckue anemeHTsl KoMibioTepa. Tpurrep. Cymmarop. IlocTpoenue cxeMbl Ha JTOTHYECKHX
3JIEeMEHTaX IO JIOTUYECKOMY BBIPAKEHHIO. 3alHCh JIOTHYECKOTO BBIPAKEHHUS MO JIOTHYECKOH
cxeme

WHadopmaimoHHble TEXHOJIOTHH

3.1

TexcroBeiii mponieccop. PenaxtupoBanme u QopmarupoBanue. [IpoBepka opdorpaduu wu
rpammaTiku. CpencTBa MoMcKa M aBTO3aMEHBI B TEKCTOBOM IIpolieccope. lcrmonb3oBaHue
ctuneil. CTpyKTypuUpOBaHHBIE TEKCTOBBIE JOKyMeHTh. CHocku, oriasieHue. OOsavnble
cepsuchl. KomnektuBHas paborta ¢ MoKyMeHTOM. MHCTpYMEHTBI pelieH3MpOBaHUS B TEKCTOBBIX
nporieccopax. Jemnosas nepenucka. Pedepar. [Ipapuiia uuTupoBaHus HCTOYHUKOB U 0)OPMIICHHUSI
oubmmorpaduveckux ccputok. OdopmiieHHE CIIUCKa TUTEPaTyPh

[IpoBepsiembie TpeOOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM
obOpazoBaTenpHOM TTporpaMmsbl (11 kimacc)

Kon

[IpoBepsiemble IpeAMETHBIE PE3yIBTATHl OCBOCHHUS OCHOBHOW 00pa30BaTeIbHON

MIPOBEPSIEMOT0 HpOrpaMMBbI CpeTHET0 00IIero 00pa3oBaHus

pe3ynbpTaTa

1

[To Teme "Lndposas rpaMmoTHOCTB"

11

Hannume mpenctaBneHnii 0 KOMIBIOTEPHBIX CETAX W MX POJIM B COBPEMEHHOM MHDpE; 00




0o0MmMX MpUHIHIAX Pa3pabOTKH U (PYHKIMOHUPOBAHHU MHTEPHET-TIPUIIOKCHUHN

1.2

YMeHue OpraHn30BHIBATh JHYHOE HH(POPMAIMOHHOE MPOCTPAHCTBO C HCIIOIB30BAaHHEM
Pa3IMYHBIX CPEACTB IHM(POBBIX TEXHOJIIOTHH; MOHMMaHHE BO3MOXHOCTEH NH(POBBIX
CEPBHICOB TOCYJIAPCTBEHHBIX YCIYT, MU(PPOBBIX 00pa3oBaTENbHBIX CEPBHCOB; MOHUMaHHE
BO3MOYKHOCTEH M OTPaHWYCHWH TEXHOJOTHH HCKYCCTBEHHOTO HMHTEJIEKTAa B Pa3IMYHBIX
o0nacTsX; HAIMYME MpPEeACTaBIeHUH 00 MCHONBb30BaHUK WH(POPMALMOHHBIX TEXHOJOTHHA B
pasNIu4HBIX MpoecCHOHATIBHBIX cepax

ITo Teme "Teoperuueckue 0CHOBBI HHOPMATUKHN"

2.1

Brnasenue TeopeTHYECKHM armapaToM, MO3BOJISIONIMM ONPEACSATh KpaT4allui myTh BO
B3BCIICHHOM Tpaje U KOJIMYSCTBO IIyTeH MEXIy BEpUIMHAMH OPHUCHTUPOBAHHOTO
aIUKIIMIeCcKoro rpada

ITo Teme " ANTOPUTMBI U TTPOTpaMMEpOBaHue"

3.1

YMeHue 4YHTaTh W TOHUMATh TPOTPAMMEI, PEANTH3YIONINe HECIOXKHBIE alTOPUTMBI
00pabOTKHU YHUCIOBBIX U TEKCTOBBIX TaHHBIX (B TOM YHCJIE MACCHBOB M CUMBOJIBHBIX CTPOK)
Ha BBIODAaHHOM [JISl W3Yy4YCHUS YHHBEPCAJIbHOM S3BIKE MPOrPAaMMHUPOBAHHS BBICOKOTO
ypoBus (Ilackanb, Python, Java, C++, C#); yMmeHHe aHATU3UpOBATh AITOPUTMBI C
WCTIONb30BaHUEM TaOIII[ TPAaCCHPOBKH; OMPEIENATh 0e3 WCIOIb30BAHHUS KOMITBIOTEPA
pC3YJ'II>TaTI)I BBIITOJIHCHUA HCECIIOXKHBIX HpOI‘paMM, BKIIIOYArOMIMX IHKJIbI, BCTBJICHUA H
MTOATIPOTPaMMBI, TIPH 33JaHHBIX UCXOTHBIX JAHHBIX

3.2

Ymenne Moau(UIpPOBaTh TOTOBBIE IPOrPaMMBI [UIS PELICHUS HOBBIX 3aJa4, HCIOIb30BaTh
UX B CBOMX IpOorpaMMax B KauecTBE HOANpPOrpaMM (mpouenyp, QyHKimii)

3.3

YMeHne pealn3oBaTh ATAlbl PEHICHUS 3a/1a4 HAa KOMIbIOTEpPE;, YMCHUE PEaT30BhIBATH HA
BBIOPaHHOM JIJIsl U3YUEHHUS SI3bIKE MPOrpaMMUpoBanus Beicokoro ypoBHs ([Tackans, Python,
Java, C++, C#) TumoBbie adropuTMbl 00pabOTKH YUCEN, YUCIOBBIX TOCIEeI0BATEIFHOCTEH 1
MacCHBOB: MPEJCTABICHUE YKCIa B BUAE HaOOpa MPOCTHIX COMHOXKUTEINCH; HaXOXKIACHUE
MaKCUMaJIbHOM (MHUHMMAJILHOH) HUQPHI HATYpaJbHOTO YHCIA, 3alMCAHHOTO B CHCTEME
CUMCJICHUS C OCHOBaHWMEM, He mnpeBblmaonmM 10; BblUHCICHUE O00O0OIIEHHBIX
XapaKTePUCTUK DSJIEMEHTOB MACCHBA WJIM YHCIOBOW TOCIEAOBATEIBHOCTH (CYMMBI,
HpOI/I3BeJIGHI/IH cpez[Hero apI/I(I)MeTI/I‘IeCKOFO, MHHHMAJIBHOT'O 1 MAKCHUMaJIbHOT'O DJICMCHTOB,
KOJIMYECTBA JICMEHTOB, YOBJICTBOPSIOIIMX 3aJaHHOMY YCJIOBHIO); COPTUPOBKY 3JICMEHTOB
MaccHBa

ITo Teme "UHpopMaImOHHBIC TEXHOJIOTHUH'

4.1

YMeHue UCoiIbh30BaTh KOMITBIOTEPHO-MATeMaTHYECKHe MOJICNN JUIA aHain3a OOBEKTOB U
MpoIecCcoB: (OPMYJIUPOBaTh IEIb MOJCIMPOBAHMS, BBINOJHATH AHAJIU3 PE3YJIbTATOB,
MOJTyYEHHBIX B XOJIe MOJICITMPOBAHUS, OIEHUBATH aJ]eKBATHOCTH MOJIEIH MOJCIHPYEMOMY
00BEKTY WM MPOIIECCY; MPEACTABISTH PE3YIbTATHl MOICITUPOBAHMSI B HATJISTHOM BUJIE

[Tposepsiembie snemeHTHI coaepskanus (11 kacc)

Kon

IIpoBepsiemMblil 3JIEMEHT COJIEPIKAHUS

Hudposast rpaMOTHOCTB

11

IIpuHIIMTIBI TIOCTPOEHUST W amnmapaTHbIE KOMIIOHEHTHI KOMIBIOTEPHBIX ceTeil. CeTeBbie
npotokonbl. Cetb UnTepHeT. Anpecauus B cetu UntepHeT. CuctemMa TOMEHHBIX UMEH

Teopernueckre 0CHOBBI HHPOPMATUKI

2.1

MO,Z[CJ'II/I n MOJCIMPOBAHUC. HCHI/I MOJCIIUPOBAHUA. CooTBeTCTBHE MoACiIn MOIACINPYEMOMY
O6’LeKTy WUjin mnpoueccy. qDOpMaJ'H/BaL[I/ISI MNPpUKIAIHBIX 3aJa4. Hpe,Z[CTaBJ'IeHI/Ie PpE3yIbTaTOB




MOJICIIUPOBAHUS B BHJIE, YIOOHOM JIJIsl BOCTIPHUSTHS YENOBEKOM. [ padudeckoe mpescTaBlicHHE
JIAaHHBIX (CXEMBI, TAOIUITEI, TpadwKN)

2.2

I'padel. OcHoBHBIC MOHATHS. Bumel rpados. PeiieHue anropuTMUYecKUX 3ajad, CBS3aHHBIX C
aHanm3oM TpadoB (OCTPOSHHE ONTHMAJIHHOTO MYTH MEXIY BepmIuHamu Tpada, ompenaeseHue
KOJIMYECTBA PA3IMYHBIX ITyTSH MEXTy BEPIIMHAMU OPUCHTUPOBAHHOTO AlUKIIMYECKOT0 rpada)

2.3

HepeBbs. bunapHoe pepeBo. JluckpeTHble WIPHI JBYX HIPOKOB C TOJNHOW HH(OpMAaIHEw.
IMoctpoeHnue nepea mepebopa BapHAaHTOB, ONMKMCAHWUE CTPATETUH WIPHI B TAOIWYHOU (opMme.
Briurpsliasie cTpaTeruu.

HWcnonp3oBanue rpadoB 1 1epeBbEB NMPHU OMUCAHUN O0OBHEKTOB U MPOIIECCOB OKPYIKAIOIIETO MUAPa

ANTOPUTMBI ¥ IPOTPAMMEPOBAHHE

3.1

OmnpeneneHne BO3MOXKHBIX —pe3yJbTaTOB pabOThl MPOCTEHIINX aJTOPUTMOB  YIPaBICHUS
UCIIOJIHUTEISIMA M BBIYUCIUTEIbHBIX aNropuTMoB. OnpezneneHne HMCXOAHBIX NOaHHBIX, IpPU
KOTOPBIX allTOPUTM MOXKET JAaTh TPeOyeMbIil pe3yabTatT

3.2

Oralbl peieHus 3a1a4y Ha KoMibiotepe. SI3bik mporpammupoBanust (Ilackans, Python, Java, C++,
C#). OcHOBHBIE KOHCTPYKIHUH S3bIKa MPOrpaMMHUpPOBaHMs. THUIBI JaHHBIX: LIEJIOYHCIIEHHBIE,
BEIIICCTBEHHBIE, CHMBOJbHBIE, Jormueckue. Bersnenus. CoctaBHble ycimoBus. Llukiasl c
ycioBueM. LIUKITBI o TTIepeMeHHOM. Vconb30BaHue TaOIHI] TPACCHPOBKH

3.3

Pa3paboTka W mporpaMMHasl peanu3aliis aJrOpUTMOB PEHICHHS THIOBBIX 3aaad 0a30BOTO
ypoBHs. TIpuMepsl 3amad: aaropuTMbl 0OpabOTKM KOHEYHON YHCIOBOHM IMOCTIEI0BATEIEHOCTH
(BBIYHCIICHHE CYyMM, IIPOM3BCICHUMN, KOJMYECTBAa JIICMEHTOB C 3aJaHHBIMH CBOMCTBAMH),
AJIT'OPUTMBI aHajIn3a 3aIllMCyu 4YUCCII B HO3I/IHI/IOHHOI>1 CUCTCMC CYUUCIICHUS, aJITOPUTMBI PCHICHUA
3aa4 METOJIOM Iepebopa (IMOMCK HauOOJBIIEero OOIIEro JSIUTENS IBYX HATypajbHBIX YHCEI,
NpOBEPKa YMCIIa Ha POCTOTY)

3.4

O0paboTka CHMBOJIBHBIX JAaHHBIX. BcTpoeHHbIE (YHKIWU S3bIKA TPOTPAMMHUPOBAHUS IS
00pabOTKN CUMBOJIBHBIX CTPOK

3.5

Tabnuynble BETUUUHBI (MacCUBBI). ANTOPUTMBI PaObOTHI C 3JIeMEHTaMH MaccHBa C OJHOKPATHBIM
IPOCMOTPOM MAacCHBa: CyMMHPOBaHHE JJIEMEHTOB MACCHBA, IOJICYET KOJIMYECTBA (CyMMBbI)
3JIEMEHTOB MAaCCHBA, YIOBJICTBOPSIOIIMNX 33/J[aHHOMY YCIIOBHIO, HAXOXXICHHE HauOOJIbIIEro
(HaI/IMeHBIHeI‘O) 3HA4YCHHUA JJICMCHTOB MacCCHBa, HaxXo0XI€HUE BTOPOro 1o BCJIMYHHEC
HanOOJbIIETO (HAMMEHBIIETO) 3HAYCHUS, JIMHEHHBIH TTOMCK AJIEMEHTA, NIepEeCTaHOBKA 3JIEMEHTOB
MaccuBa B 00paTHOM HOPSIIKE.

CopTupoBKa OJHOMEpPHOTO MaccuBa. IIpocThie METOAbI COPTUPOBKH (HAIPUMEP, METO.
My3bIpbKa, METO/] BEIOOpa, COPTUPOBKA BCTaBKaMu). [loanporpamMmMel

WudopmaimoHHble TEXHOJIOTHH

4.1

Ananu3 naHHblX. OCHOBHBIE 33/a4M aHajIM3a JAHHBIX: NPOTHO3HMPOBaHME, KiacCH(UKaIus,
KIIaCTepu3alusi, aHaJu3 OTKIOHeHUH. IlocienoBaTenbHOCTh PEHICHMs 3aJad aHAJIN3a JaHHBIX:
cOOp TMEepBUYHBIX JIAHHBIX, OYHCTKA M OIIEHKa Ka4yecTBa JAHHBIX, BHIOOp W (WIM) MOCTpOEHHE
MOJIEJH, TPeodpa3oBaHKe JaHHBIX, BU3yaTU3allus JaHHBIX, HHTEPIPETALNs PEe3yIbTaTOB

4.2

Ananus JaHHBIX C TIOMOIIBIKO 3JICKTPOHHBIX Ta6J'II/II_I. Brruuciaenue CYMMBbI, CPCAHCEIO
apI/I(l)MCTI/I‘leCKOFO, HaMOOJIBIIETO U HAMMEHBIIIErO 3HAYCHUH Juara3oHa

4.3

KomnsrorepHo-maTemMaTuieckue MOJEIIN. Oransl KOMITBIOTEPHO-MaTEMAaTHYECKOTO
MOJEIIMPOBAHMSA: IIOCTAHOBKAa 3a/Jaud, pa3paboTKa MOJENH, TECTUPOBaHUE MOJEIH,
KOMITBIOTEPHBIN SKCIIEPUMEHT, aHAIU3 PE3YJIbTaTOB MOJIEIUPOBAHHUS

4.4

YucneHHoe peleHne ypaBHeHNI ¢ TTOMOIIBbI0 TOAOO0pa mapameTpa

4.5

TabnuuHble (pesAMOHHbIC) 0a3bl JaHHBIX. TaOuIa - MPEICTaBICHUE CBEACHUH 00 OTHOTUITHBIX
oonekrax. Iloie, 3amuch. Kirou tabmuipl. Pabora ¢ roToBoi 0a30i JaHHBIX. 3alojiHEHHE Oa3bl




nmaHHbIxX. [lonck, copTupoBKa U QruIbTpaIus 3amuceii. 3anmpocsl Ha BEIOOPKY JaHHBIX. 3aIpOCH C
napaMeTpaMu. Beraucisemsle mosis B 3anpocax.

MHuororabnuyHbie 6a3bl JaHHBIX. THIBI CBA3EH MEXIY TaOIHUIaMu. 3alpOoChl K MHOTOTA0INIHBIM
0azaM JaHHBIX

[Tposepsiembie Ha EI'D o undopmartuke TpeboBanus

K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM 00pa30oBaTEIbHONU MPOTrpaMMBbI

cpeaHero oo01ero 0opa3oBaHus

Kon [IpoBepsiemble TpeOOBaHUS K MIPEAMETHBIM Pe3yIbTaTaM OCBOSHHUSI OCHOBHON
IIPOBEPSEMOI0 00pa3oBaTeIbHON MPOrpaMMBbl CPEAHEr0 00Iero 00pa3oBaHUs
TpeOOBaHMS

1. 3HaTh (TOHUMATBh)

1.1 [loHnMaHne OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIMOHMPOBAHHMS COBPEMEHHBIX
CTallMOHAPHBIX W MOOWIBHBIX KOMIIBIOTEPOB; TEHICHUMH pPAa3BUTUSA KOMIIBIOTEPHBIX
TEXHOJIOTHi; BlaJIcHHE HAaBBIKAMH Pa0OTHI C OMEPAalMOHHBIMH CHCTEMaMH W OCHOBHBIMU
BUJaMH TPOTrPaMMHOTO oOOecredeHus] Ajsl pelleHus YYeOHbIX 3ajad 1o BbIOpaHHON
CHeHANTN3aAUH

1.2 Hanwune mpencraBineHnit 0 0a30BBIX NPUHIMIIAX OPTaHM3ANUA W (PYHKIMOHHPOBAHUS
KOMIIBIOTEPHBIX ceTel

1.3 IToHuMaHue OCHOBHBIX MIPUHIIMIIOB JUCKPETU3ALUH PA3INUHBIX BUIOB HH(OpManun

1.4 [Tonumanue 6a30BBIX ATOPUTMOB 00PAOOTKH YHCIOBOW M TEKCTOBOW MH(pOPMALUH (3aITUChH
yKced B MO3MLUOHHONW CHCTEME CUHMCICHHUS, NEIMMOCTh LIEJIBIX YMCell; HaXOXKICHHE BCEX
MPOCTBIX YHCEJN B 33JaHHOM JHaria3oHe; 00padoTKa MHOTOPA3PsAHBIX LEJIbIX YHCEeNl; aHATIN3
CHUMBOJIBHBIX CTPOK M APYTHX), AITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5 3HaHne (yHKIMOHAIBHBIE BO3MOKHOCTH HHCTPYMEHTANBHBIX CPEJICTB CPEIBI pa3paboTKu

1.6 BrnaneHre oCHOBHBIMH CBEICHUSIMH O 0a3ax JIAHHBIX, UX CTPYKTYpPE, CPEIICTBAX CO3/IaHUS U
paboThI C HUMHU

1.7 [loHumaHue BO3MOKHOCTEH U OTPAHMYEHUN TEXHOJOTHMH HCKYCCTBEHHOIO HWHTEIUIEKTa B
Pa3IMYHBIX OOJIACTSIX; HAJMYUE TMPEJICTaBIeHUH 00 HCIOJIb30BaHUKA WH(OPMAIOHHBIX
TEXHOJIOTHH B pa3IMYHBIX TpodeccHoHaTBHBIX chepax

1.8 Brnanenne TeopeTMUeCKHMM anmapaToM, IIO3BOJISIOIIMM OCYLIECTBIATH HpEACTaBICHHE
3aJaHHOTO HATypaJIbHOTO 4YHCJIa B Pa3IM4YHBIX CHCTEMax CYUMCIICHHS;, BBIIOJIHSITD
npeoOpa3oBaHMs JOTMYECKUX BBIPAKEHUH, NCTIONB3YS 3aKOHBI anreOpbl JIOTHKH; ONPeIesITh
KpaTyallinii IyTb BO B3BELIEHHOM rpade W KOJIMYECTBO MyTeH MEXKAYy BEpLIIMHAMHU
OPUECHTUPOBAHHOTO AIMKINYECKOTO Tpada

2. YmeThb

2.1 YMeHne UCIOoNIb30BaTh KOMITLIOTEPHO-MAaTeMaTnieckue MOJENH Ui aHalu3a OOBEKTOB U
npoIeccoB: (OPMYIUPOBATh I€Ib MOJACIHPOBAHUS, BBITIONHATL AHAIU3 PE3YJbTATOB,
MOJYYEeHHBIX B XO/I€ MOJACIMPOBAHMS;, OLEHUBATH aJICKBATHOCTH MOJEIH MOJIECIUPYEMOMY
00BEKTY WM POLECCY; MPEACTABIIATH PE3YIbTAThl MOACIUPOBAHUS B HATJISATHOM BHJE

2.2 YMenue kinaccu(UIIMpOBaTh OCHOBHBIE 3a7laud aHATW3a JaHHBIX (IIPOTHO3UpPOBAHUE,

KJIacCU(UKAIIKs, KIIacTepu3allus, aHajJu3 OTKIIOHCHMI); MOHMMAaTh IOCJIEI0BATEIBLHOCTh
pelleHus 3a/1a4 aHaIM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYHCTKA M OIICHKAa KayecTBa
JIAaHHBIX, BBHIOOP M (MJIM) TOCTPOEHHE MOECH, NpeoOpa3oBaHUE JAHHBIX, BU3YyaJIU3aLIUs
JTAHHBIX, HHTEPIIPETALUs Pe3yIbTaTOB




2.3

YMenue omnpenensTh WHOOPMAIMOHHBI O0BEM TEKCTOBBIX, I'paHUUeCKUX M 3BYKOBBIX
JAaHHBIX TpU 3aJaHHBIX MapaMeTpax ITUCKPETH3alMU. YMEHHE OIpPEACNATh CPEIHIO0
CKOPOCTh TEpellaudl JaHHBIX, OICHUBATh M3MEHEHUE BPEMEHHU TNepeadyd MpU U3MEHEHUU
WH(GOPMAITMOHHOTO 00beMa JJAHHBIX U XaPaKTEPUCTUK KaHAJIA CBS3U

2.4

YMeHue CTpOWTh KOJI, 00ECHeYMBAIONINN HAMMEHBIIYI0 BO3MOXHYIO CPEIHIOI THHY
COOOTIICHUS TIPH N3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHHEe HCIO0Ib30BaTh Inpu peHICHUN 3aJaq CBOIMCTBA ITO3UIIMOHHOM 3amucH YHUCCII,
AJITOPUTMBI TIOCTPOCHUA 3allMCHU 4YHCiia B MO3UIIMOHHON CHUCTEME CUHCJICHHS C 3aJaHHBIM
OCHOBAaHHUEM UM IIOCTPOCHHA 4YHCIIa II0 CTPOKE, couepmameﬁ 3alMch OJTOro 4Yucia B
MO3UIIMOHHOM CHCTEME CUMCICHHUS C 3aJaHHBIM OCHOBAaHHUEM; YMCHUC BbLIIIOJHATH
apI/I(bMGTI/I‘lCCKI/Ie Orepanyry B IO3UITUOHHBIX CUCTEMAX CUUCIICHUA

2.6

YMeHHe CTpPOWTh JIOTHYECKOE BBIpAKEHHE B JU3BIOHKTUBHOW W  KOHBIOHKTHBHOU
HOpPMaJBHBIX (opMax 1O 3aJaHHOW TaOJMIle WCTHUHHOCTH; WCCJIENOBaTh 00JIaCTh
WUCTUHHOCTH BBICKa3bIBaHHS, COACPIKAIIETO MMEPEMEHHBIC, PEIlaTh HECJIOXKHBIC JTOTHYCCKUC
ypaBHEHUS

2.7

YMeHue pelaTh ANrOpUTMHUYECKHE 3aladyd, CBs3aHHbIE C aHanmu3oM rpadoB (3amadu
MOCTPOCHHUSI ONTUMAIBHOTO TYTH MEXAy BeplIMHAMH Tpada, ompenesneHus KOJIMYecTBa
Pa3INYHBIX IMyTEH MEXIy BEPLIMHAMHI OPUCHTUPOBAHHOTO AlIMKINYECKOro rpada)

2.8

YMeHue HCIoiab30BaTh JepeBbsi MpPU aHAIN3€ U MOCTPOSHUM KOJOB M AJIS MPEACTaBICHUS
apru(METHYECKUX BBIPAXKCHUIL, TP PELLICHUHN 3a7a4 IOUCKAa U COPTUPOBKH; YMEHUE CTPOUTh
JIEPEeBO WIPHI IO 33JaHHOMY alTOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO
CTPATEruIO0 UIPbI

2.9

YMenue AHAJIM3UPOBATH AJITOPUTMBI C MCIIOJIB30BAHUEM Ta6HI/IH TPAaCCUPOBKHU; OIPECACIIATH
0e3 WCIOIL30BaHUS KOMIIBIOTEpPA pPE3YJIbTAThl BBIIIOJIHEHHUA HECIIOKHBIX IIpOrpamm,
BKIHOYAKOIMUX IMUKIIBI, BETBJICHHUA U IIOAIIPOTrpaMMBI, IIPU 3aIaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHne onpenenirTh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BBIX aJrOpUTMOB (CYMMHPOBaHHE
3JIEMEHTOB MacCHBa, COPTUPOBKA MAacCHBa, NMEPEOOPHBIE aJrOPUTMBbI, IBOMYHBIN MOUCK) U
NPUBOJIUTH NPUMEPHI HECKOJIBKUX AJTOPUTMOB Pa3HOW CIOXXHOCTU JUIA PEIICHUs OJIHOU
3a1a4n

2.11

Brnanenve yHHMBepcalbHBIM SA3BIKOM MpOrpaMMHpOBaHMS Bbicokoro ypoBHs (Ilackans,
Python, Java, C++, C#), npencraBieHusiMH O 0a30BBIX THIAX OaHHBIX M CTPYKTypax
JaHHBIX; YMEHHE HCIOJb30BaTh OCHOBHBIE YNPABISIOIIME KOHCTPYKLHUH;, yMEHHE
OCYIIECTBISATh aHAIM3 TMPEAJIOKEHHONW TNPOTpaMMBbl: OMpPEeNATh pPe3yibTaThl pPabOTHI
NPOTPaMMBbI TIPH 33J]aHHBIX UCXOJIHBIX JaHHBIX; ONMPEACISATh, MPH KAKUX UCXOIHBIX JTAaHHBIX
BO3MOXXHO IIOJyYEHHE YKa3aHHbIX pe3YyJbTAaTOB; BBISBIATH [aHHbIE, KOTOPBIE MOTYT
NPUBECTH K OMIMOKE B PaboTe MPOTrpaMMebl; (OPMYIUPOBATh NPEATIOKCHHUS 110 YITydIICHHIO
IPOrpaMMHOr0 KoJa

2.12

YMeHne pean30oBbIBaTh HA BEIOPAHHOM JUIS M3YyUCHHMS SI3bIKE POrPAaMMHUPOBAHUS BEICOKOTO
ypoBus (Ilackanp, Python, Java, C++, C#) TumnoBble anroputMbl OOpabOTKH dYHCE,
YHCJIOBBIX MOCJIEOBATEIBHOCTEH M MAacCHBOB: MPEJACTAaBIEHHE 4YHMClIa B Buae Habopa
MPOCTBIX  COMHOXKHTENEH; HaXOXAEHHE MaKCHMaJbHOW (MHHAMANBbHON) UGB
HaTypaJIbHOT'O YMCIIA, 3alIUCAaHHOTO B CHCTEME CUMCIIEHUSI C OCHOBAaHUEM, HETIPEBBIIIAIOIINM
10; BelyrcieHre OOOOIIEHHBIX XapaKTEPUCTHK JJIEMEHTOB MAacCHBa WM YHCIIOBOH
MOCIIEIOBATENIEHOCTH (CYMMBI, IPOU3BEJCHHS CPEAHEr0 apu(hMETHIECKOT0, MUHUMAIBHOTO
U MaKCHMaJbHOIO 3JEMEHTOB, KOJMYECTBAa 3JEMEHTOB, YOBJETBOPSIOUINX 3aJaHHOMY
YCIIOBHIO); COPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE MCIIOIH30BATh B IMPOTpaMMax JaHHBIC
pa3IMYHBIX THIOB C YYETOM OTIPaHMYEHWH Ha [Wala30H WX BO3MOXHBIX 3HAUYEHU,
NPUMEHATh NPU PEHICHUH 3aJad CTPYKTYpPhl JaHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4Yepeu,
JepeBbs); NPUMEHSATh CTAaHAApPTHBIE W COOCTBEHHBIE MOANPOrpaMMbl it 00pabOTKU
YHUCIIOBBIX [TaHHBIX M CHUMBOJBHBIX CTPOK; HCIIONIB30BaTh INPH pa3paboTKe MporpaMm
OMONMMOTEKN MOANPOrpaMM; YMEHHE HCIOJb30BaTh CPEICTBA OTIAIKUA HPOrpaMM B cpele




POTrPaMMHUPOBAHHUS

2.13

YMeHre MCTONB30BaTh JICKTPOHHbBIC TAONUIBI IS aHalu3a, MPENCTaBICHUS U 00pabOTKU
JTAHHBIX (BKJIFOYAsi BEIOOP ONTUMAJIBHOTO PEICHUs, MOA00p JUHUK TPEHIA, PEUICHUE 3a1ad
MIPOTHO3WPOBAHMS); YMEHHE HWCIIONIb30BaTh TAOMWYHbIE (pesiHOHHBIE) 0a3bl MaHHBIX U
CIIPABOYHBIE CUCTEMBI

2.14

YMeHue OpraHu30BBIBATH JHUYHOE HH(POPMANMOHHOE MPOCTPAHCTBO C HCIOIH30BAHHEM
pa3IMYHBIX CPEACTB IH(POBBIX TEXHOJOTHI, MOHUMAaHHE BO3MOXKHOCTEH IU(POBBIX
CEPBHCOB TOCYJaPCTBEHHBIX YCIIYT, IIU(PPOBBIX 00Pa30BATEIbLHBIX CEPBUCOB

[lepedens 31eMEHTOB cosepxkaHus, npoBepsieMbix Ha EI'D
no uHpopmartuke

Kon

IIpoBepsieMblil 3JIEMEHT COJIEpKAHUS

udposas rpaMOTHOCTH

11

OCHOBHBIC TCHJICHIIUY Pa3BUTHS KOMIIBIOTEPHBIX TeXHOJIOTHH. [lapamienbHple BEIYUCICHMYS.
MHoronpoIeccopHbie CHCTEMbI. PacrpeienieHHbIe BHIYUCIUTEIBHBIC CHCTEMBI U 00paboTKa
OOJIBIINX TAHHBIX

1.2

IIpyHUIMOBI TOCTPOEHMST M ammapaTHble KOMIIOHEHTbl KOMIIBIOTEpHBIX ceTel. CeTeBble
npotokonsl. Cetb MHTEpHET. Afpecanus B cetr MuTtepHet. [Ipotokonsl cteka TCP/IP. Cucrema
JIOMEHHBIX uMeH. Paznenenue [P-ceTu Ha OACETH € MOMOIIBIO MACOK MOJCETEN

1.3

QaitnmoBas cuctema. llouck B (aiinoBoit cucteme. [IpuHIMITEI pa3MelIeHUss W WMEHOBAHUS
(aiioB B fonroBpeMeHHOM maMaTh. 111aGIoHbI 111 onmMcanus TPYIIT (haiaoB

14

CKkopocThb mepeaud JaHHBIX. 3aBUCHMOCTh BPEMEHH IepeAayd oT MH(POPMALMOHHOTO 00BeMa
JIAHHBIX U XapaKTEPUCTUK KaHAJIa CBA3U

1.5

udposanre ganHbIX. CUMMETpUUYHBIE U HECUMMeTpHUUHbIe WUQpPHL. [ndpel npocToil 3aMeHsI.
Mudp Liesaps. ludp Buwkenepa. Anropurm mudposanust RSA

1.6

Koapl, mossosisitoniiue 0OHApyXKMBAaTh M HCHPABIATH OIIMOKH, BO3HUKAIOUIUE TIPU IIepeaaye
nmaHHbIX. PaccTossane Xommunara. KopupoBanue ¢ moBToperneM 0utoB. Koasr XammuHTra

Teopernueckre 0CHOBBI HHPOPMATUKU

2.1

I[BOI/I‘IHOG KOApPOBAaHUC. PaBHOMepHBIe U HCPABHOMCPHBIC KOIBI. I[eKO}:[HpOBaHI/IG COO6H.I6HI/Iﬁ,
3alMMCAHHBIX C TOMOIIBIO HEPABHOMCPHBIX KOIOB. Vcnosue daHo. HOCTpOGHI/IC OJHO3HAYHO
ACKOAUPYCEMBIX KOAOB C IOMOIIBIO ACpPEBa

2.2

TeopeTrueckue MOIXOAbI K OLIEHKE KoJruecTBa HHPopManu. ENWHAUIIBI H3MEepeHUs] KOJMUeCcTBa
uHpopManuy. A(aBUTHBIA MOIXOA K OLEHKE KOJUYecTBa MHPOpMaLuH. 3aKOH aJAUTUBHOCTH
napopmarun. Gopmyrna Xaptiau. Madopmarus u BeposatHocts. @opmyina lllenHona

2.3

Cucremsl cuncneHus. Pa3BepHyTas 3ammch IENBIX U APOOHBIX YHCEN B MO3HWIIMOHHON CHCTEME
cuncienns. CBOWCTBA TMO3WIIMOHHOW 3amuCH YHCIA: KOJWYECTBO IH(p B 3ammcH, TpH3HAK
JIEJTMMOCTH YHCJIa HA OCHOBAaHUE CUCTEMBI CUMCIICHUS. AJTOPUTM IEpEeBOAa LENO0ro uucia u3 P-
WYHOW CHCTEMBI CUWCIICHHS B NECATHYHYIO. AJITOPUTM TEpeBojia KOHEYHOW P-wdHOU ApoOH B
JMECATUYHYI0. AJITOPUTM TIEPEeBOMAA IIETIOTO YHCIA W3 JSCATHIHOW CHCTEMBI CUHCIEHUS B P-
nunyto. [lepeBox koHeuHOW necsATHYHOW npoOu B P-munyro. JIBowuHas, BOChMepU4Has U
IIECTHAAATEPHYHAs CUCTEMbl CUUCIICHHUS, CBSI3b MEXIAY HUMHU. ApU(PMETHUCCKUE OIEPallid B
MMO3HUITMOHHBIX CHCTEMAaX CUMCIICHUS

2.4

Tpoanaﬂ YpaBHOBCHICHHAA CUCTCMaA CHUCIICHUS. I[BOH‘IHO-Z[@CHTHHH&?I CHUCTEMA CUUCIICHUA




2.5

Komuporanue tekcroB. Kommpoka ASCII. Omgnob6aiitHbie komupoBku. Ctanmapt UNICODE.
Komuporka UTF-8. Onpenenenne nHOOPMAITMOHHOTO 00bEMa TEKCTOBBIX COOOITICHII

2.6

KonupoBanue nzobpakenuid. OneHka HHQOPMAIMOHHOTO O0beMa Trpa@UuecKHX NaHHBIX MpPU
3aJaHHBIX pa3pellieHuH U TI1yOrnHe KOAUpOoBaHUs LBeTa. LIBeToBbIE MOENH.

KonupoBanue 3Byka. OueHka MH(POpPMAIMOHHOTO 00beMa 3BYKOBBIX JTAHHBIX TPH 3aJlaHHBIX
YaCTOTE AUCKPETHU3AIMN U PA3PAIHOCTH KOIUPOBAHHS

2.7

Anrebpa noruku. [ToHsTHe BrICKa3bpIBaHNA. Bricka3piBaTenbHBIE (hOPMEI (TIpeauKaThl). KBaHTOpPEI
CYLIECTBOBAHUS U BCEOOITHOCTH.

Jlornyeckue omepauun. Tabmuuel uctuHHOCTH. Jlormdeckue BbIpaxeHus. Jlorumueckue
ToxkAecTBa. Jlornueckue onepanyy U ornepaniuy Hal MHOKECTBAMH.

3akoHBl anreOpbl JIOTHKH. OKBHUBAJCHTHBIE MPEOOpa3OBaHUsl JIOTMYECKUX BBIPAKECHUH.
Jlornueckue ypaBHEHHS U CHCTEMbl yPABHEHHM.

Jlornyeckne QyHKUUH. 3aBUCHMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUECKMX (QYHKIMHA OT
KOJIMYECTBA apTyMEHTOB.

Kanonuueckue GopMbl JIOTHUECKUX BBIPAKCHUN

2.8

COBCpH.IeHHBIG AU3BbIOHKTUBHBIE KOHBIOHKTUBHBIC HOPMAJIBHBIC (I)OpMBI, AJITOPUTMBI  UX
IIOCTPOCHMUA 110 Ta6J'II/II_IG HUCTHHHOCTH

2.9

Jlormueckue »smeMeHTHl B cocTaBe Komimbiotepa. Tpurrep. Cymmarop. MHoropaspsaHbiit
cymmarop. IlocTpoeHme cXeM Ha JIOTHYECKHX OJIIEMEHTaX II0 3aJaHHOMY JIOTHYECKOMY
BBIPaXXEHUIO. 3aMHCh JOIMYECKOTO BBIPAXKEHHUSI 110 JIOTHYECKOH cxeme

2.10

Mogenun u moaenuposanue. Llenmu mopenupoBaHus. AEKBaTHOCTb MOJIENH MOJACIHPYEMOMY
00BeKTy WiH niporieccy. @opmanu3zaius IPUKIaTHBIX 3a1a4.

[IpencraBnenue pe3yabTaTOB MOJCIMPOBAHUS B BHJIE, YAOOHOM JUIS BOCTIPHUSTHS YEIOBEKOM.
I'paduueckoe mpeacTaBiaeHne JaHHBIX (CXEMBI, TAOIHUIIEL, TPApHKH).

211

[IpencraBnenue MeNbIX YKMCEN B MaMATA KOMIbIoTepa. OrpaHUYEHHOCTh AWana3oHa YUCeNl MpH
OTpaHUYECHUH KOJIMYecTBa pa3psaos. [lepenonnenue pazpsaHoi ceTku. be33sHakoBbIe U 3HAKOBBIE
JlaHHbIC. 3HAKOBBIN OUT. J|BOMUHBIN JOMOIHUTEILHBIA KO OTPUIATEIBHBIX YUCEII.

[ToGuToBbie JorMueckue omepanuu. Jlornyeckui, apudMeTHUeCKHid W IUKIMYECKHH CIBHTH.
[lIudpoBanue ¢ MOMOIIBIO TOOUTOROM onepalu "uckitouaroriee VJII"

212

[IpencraBieHne BEIIECTBEHHBIX YHMCEN B MHAMITH KOMIIbIOTEpa. 3Hauyalas 4acTb U MOPSJIOK
yucna. Jlnana3zoH 3Ha4eHUN BEMIeCTBEHHBIX uncell. [IpobaemMbl XpaHeHNs BEIECTBEHHBIX YHCET,
CBSI3aHHBIE C OTPAaHUYCHHEM KOJIMYECTBA Pa3psaloB. BrimogHeHue omepauuii ¢ BEIIECTBEHHBIMU
YUCJIaMH, HAKOTUIEHNE OIUOOK TIPY BEIYMCIICHUSIX

2.13

I'padsr. OcHoBHBIE MOHATHUS. Buasl rpados. Onucanue rpagoB ¢ MOMOIIBI0 MaTPHLL CMEKHOCTH,
BECOBBIX MAaTpHIl, CIIMCKOB CMEXHOCTH. PellleHue ajlropuTMHUYECKHX 3a/ad, CBA3aHHBIX C
aHanmu3oM rpadoB (IOCTPOEHHE ONTUMAJIBLHOIO ITyTH MEXIY BepLIMHAMH rpada, onpeneieHue
KOJINYECTBA PA3JIMYHBIX ITyTEH MEXIly BEPIIMHAMHU OPUEHTUPOBAHHOTO AI[MKINIECKOTro Tpada)

2.14

Hepesbs. bunapuoe aepeso. Jlepesbst moucka. CrnocoObl o0xoma nepea. IlpencraBnenue
apu(MeTHYECKHUX BBIpRKEHU B BUJIE iepeBa. Mcnonbp3oBaHue rpad)oB U IepeBbEB NIPH ONTUCAHIH
00BEKTOB U IIPOLIECCOB OKPYXKAIOLIETO MUPa

2.15

JuckpeTHbIe WMIPHI JIByX WIPOKOB ¢ moinHoM wH(opmanued. [loctpoenne nepesa mepebGopa
BapUaHTOB, ONKCAaHUE CTPATETHH WTPHl B TAOJWYHOW (hopMme. BHIMIpHIIHBIE W TPOUTPHIITHEIC
MO3UIVH. BBIMTpBINIHBIE CTpaTeruu

2.16

CpenctBa  HCKYCCTBEHHOI'O — MHTE/UIeKTa.  MpmeHTudukamus ¢ HOUCK  H300pakeHui,
pacrno3HaBaHue JIMI. VICTONIb30BaHWE METOAOB HCKYCCTBEHHOTO WHTEIIEKTAa B OOYYarOIIUX
cuctemax. Mcrnonp3oBaHWe METOJIOB MCKYCCTBEHHOIO MHTEJUIEKTA B poOOTOTeXHHUKE. VIHTepHET
Beled. HeltponHsie cetu

AJNTOPUTMBI U IPOrPaMMHPOBAHHE




3.1

®opmanuzanuss MOHATUS anropuTma. MairHa TeIOpUHTa Kak YHHUBEpCAJIbHAs MOJIEIb
BBIYUCIICHUN

3.2

OneHka CIOKHOCTH BBIYHMCICHMA. Bpems paboTel U 00bEM HCIIONB3YEeMOW IMaMATH, HUX
3aBHUCHMOCTh OT pa3Mepa HCXOMHBIX JaHHBIX. OIleHKa aCHUMITOTHYECKOW CIOKHOCTH
aJTOPUTMOB. AJTOPUTMBI TMOJMHOMHAIBHON cliokHOCTH. [lepebopubie anroputmbl. [IpuMepsr
Pa3IMYHBIX aITOPUTMOB PEIICHUS OTHOW 33a91, KOTOPbIe HMEIOT PA3INYHYIO CIIOKHOCTb

3.3

OmnpeneneHne BO3MOXKHBIX —pe3yJbTaTOB pabOTHl MPOCTEHIIMX alTOPUTMOB  YIIPaBICHUS
UCTIOJIHUTEISIMA ¥ BBIYUCIUTEIbHBIX aNropuTMoB. OnpezneneHne MCXOAHBIX NaHHBIX, IpPH
KOTOPBIX aJlTOPUTM MOXKET J1aTh TpeOyeMblil pe3yabTaT

3.4

AnroputMbel  00pa0OTKH HATypaJbHBIX YHCEH, 3alHCAHHBIX B MMO3UIMOHHBIX CHUCTEMax
CUMCIICHUS: pa30MCHUE 3alKMCh YHClIa Ha OTACIbHBIE NHUMPBI, HAXOKICHUE CYMMBI U
npou3BeeHus U, HAXOXKICHUE MAKCUMATbHOW (MUHUMAIBHO ) UG PHIL.

[IpencraBnenue uucia B BUAC HAOOpPa TNPOCTBIX COMHOXHUTENEH. AJNTOPUTM OBICTPOTO
BO3BEJICHUSI B CTEMEHb. [1oMCK MPOCTHIX YKcea B 3aJaHHOM JHMAIa30HE C MOMOIIBIO aIropuTMa
"pemeTo JparocheHa”

3.5

MHoropa3psiIHbIC 1IeNIbIC YUCIIa, 3a1a4H JUTMHHOHN apu(pMeTUKH

3.6

A3k mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX: [ETOYHCICHHBIC,
BEIICCTBCHHBIC, CAMBOJIbHBIC, JTIorn4eckue. Betsnenus. Cioxublie ycnosus. L{UKbI ¢ yciaoBueM.
MKl O IEPEMEHHOM.

OO0OpaboTka naHHBIX, XpaHsAmmxcs B (ainax. TekcroBele W aBoWuHbIC (aiiibl. daiinoBbie
nepeMeHHbIe ((aiinoBsle ykazaTtenu). Utenne u3 aiina. 3amuce B daii.

Pazbuenune 3amaum Ha momzamaun. [lommporpammsl (mpouenypsl u ¢yHKImH). Mcmonbp3oBanne
CTaHIAPTHOH OMOIMOTEKH SI3BIKA TTPOTPAMMHUPOBAHUS

3.7

Pekypcus. PekypcuBHble npoueaypsl u (yHKIMH. Vcrmonbp3oBaHHWE CTEKa Il OpraHU3aIlUu
PEKYpPCHUBHBIX BHI30BOB

3.8

Uucnennple Meronmel. TouHOe W TPUOMMKEHHOE pemIeHUs 3amavd. YunclIeHHOe pelieHne
ypaBHEHUH Cc MOMOIIbI0 Toa00pa napaMerpa. YncieHHble METObl PEIIEHUS] YPAaBHEHUN: METOJ
nepebopa, MeTOJ TIOJOBHHHOTO JeNieHHs. [IpuOnmKeHHOe BBIUYUCICHHE JIJIMH KPHUBBIX.
Borunciienne miomazneid Guryp ¢ moMmoImpl0 YUCICHHBIX METONOB (METOA MPSIMOYTOJBHUKOB,
MeToa Tpanenuii). [louck mMakcuMyma (MUHHMYMa) (QYHKIMH OJHOW TEPEMEHHOW METOJI0M
MOJIOBUHHOTO JIEJICHUS

3.9

O0paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHble (YHKIWHU S3bIKa TPOTPaMMHUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJIOPUTMBI OOpaOOTKHM CHMBOJIBHBIX CTPOK: IOACYET
KOJIMYEeCTBA IOSBICHUN CHMBOJAa B CTPOKE, pa30MeHHE CTPOKM Ha CJIOBAa 1O HPOOEIbHBIM
CHUMBOJIaM, IIOMCK NIOJCTPOKHU BHYTPHU JAHHOU CTPOKH, 3aMEHA HAMJICHHOMN IOJACTPOKHU HA JPYTYIO
CTpoKy. l'eHepaums Bcex CJIOB B HEKOTOpPOM aj(aBHUTEe, YHOBJIECTBOPSIOIIMX 3aJaHHBIM
orpanuueHusiM. [IpeoOpa3zoBanue yrciaa B CAMBOJIBHYIO CTPOKY U 00paTHO

3.10

MaccuBbl 1 TIOCIIEA0BATEIBHOCTH YKcel. Brrancienne 0000IIEHHBIX XapaKTEPUCTHK 3JIEMEHTOB
MaccMBa WJIM  YHCJIOBOM  TOCIENOBATEIbHOCTH  (CyMMBI, TPOM3BEACHHUS, CPEIHETO
apu(METHYECKOT0, MHUHMMAJIBHOTO M MAaKCHUMAaJbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YAOBIETBOPSIONTNX 3aJaHHOMY YCJIOBHIO). JIMHEHHBIN MOWCK 3aJaHHOTO 3HAYCHUS B MACCHBE.
ANTOpUTMBI PabOTHI € 3JIEMEHTAMH MacCHBa C OJIHOKPATHBIM IPOCMOTPOM MaccuBa. COpTHPOBKA
oIHOMepHOro MaccuBa. IIpocTeie MeTOABI COPTUPOBKM (METOH My3bIpbKa, METOX BbIOOpa,
copTupoBka BcTaBKkamH). COpPTHpPOBKa CIUSHHEM. bpIcTpas cCOpTHpOBKa MaccuBa (alropuUTM
QuickSort). /IBon4HBIi TOMCK B OTCOPTUPOBAHHOM MacCHBE

3.11

JBymepHBIE MaccHUBBI (MaTpPHUIBl). AJNTOPUTMBI 0OPaOOTKH TBYMEPHBIX MAacCCHBOB: 3aIlOJTHEHHE
JIBYMEPHOT'O YHCIIOBOIO MacCHBa IO 3aJaHHBIM IpaBWJIaM, IOUCK 3JEMEHTAa B JBYMEPHOM
MacCHBE, BBIYHCICHHE MakCMMyMma (MHHMMyMa) W CYMMBI 3JIEMEHTOB JIByMEPHOTO MAacCCHBa,
NePECTaHOBKA CTPOK M CTOJIOLIOB IByMEPHOI0 MaccuBa




3.12

CrnoBapu (accolMaTHBHBIC MAacCCHBBI, OTOOpaskeHus1). Xami-rabnuibl. [locTtpoeHue andaBUTHO-
YaCcTOTHOTO CIIOBAPS YIS 33/IaHHOTO TEKCTa

3.13

Crekn. AHaNM3 MNPaBWIBHOCTH CKOOOYHOTO BBIPOXKCHUS. BhiuuciieHue apudMeTHIeCKOTro
BBEIPOKCHHS, 3alMCaHHOTO B mocTdukcHo dopme. Odepemu. Mcmonp3oBaHue odepenu IS
BPEMEHHOT'O XPaHCHUS JTaHHBIX

3.14

AnroputMmsel Ha rpadax. [locTpoeHne MUHMMaNBHOIO OCTOBHOI'O I€PEBA B3BEILIEHHOT'O CBS3HOTO
HEOpHEHTHpPOBaHHOTO rpada. KonuuecTBO  pasnuuHBIX MyTed  MEXAYy  BEpIIMHAMU
OPUEHTUPOBAHHOTO alIMKINYeCKOoro rpada. Anroputm JedkcTpsl

3.15

HepeBbst. Peanmmzarmusi nepeBa C TOMOINBIO CCBUIOYHBIX CTPYKTYp. JlBomdHbIe (OWHApHBIE)
nepeBbs. IlocTpoeHue AepeBa Ui 3aJaHHOTO apU(PMETHUYSCKOTO BBIpAXKCHUS. PeKypcHBHBIC
aNnropuTMBI 00X0/1a fiepeBa. Vcnonp30BaHme cTeka U ouepein sl 00Xo/a AepeBa

3.16

JnHaMuyeckoe mporpaMMHUpPOBAaHUE KaK METOJI PEIICHUS 3a]]a4 C COXPAHEHUEM MPOMEKYTOUHBIX
pe3ynpTaToB. 3a/1a4d, perraeMble C TOMOIIBI0 JUHAMIYECKOTO MMPOTPaMMHUPOBAHUS: BEIYUCICHUE
PEKYypPCUBHBIX (DYHKIIMA, TIOACYET KOTMIECTBA BAPUAHTOB, 33291 ONITUMHU3AIIH

3.17

[MousiTrie 06 0OBEKTHO-OPUEHTUPOBAHHOM MTporpamMmupoBanui. OObeKTH 1 Kiacchl. CBOHCTBA U
METOJIbI 00BEKTOB. OOBEKTHO-OPUECHTHUPOBAHHBIN aHanmu3. Pa3paboTka mporpaMm Ha OCHOBE
00BEKTHO-OPHUEHTUPOBAHHOTO TIoAX0Aa. HKancynsus, Hacieq0BaHue, TOTUMOPPHU3M

HNudopmaimoHHble TEXHOIOTHH

4.1

Ananuz JaHHBbIX. OcHOBHBIE 3aJauyd aHalin3da MJaHHBIX! MPOTHO3HWPOBAHUC, KHaCCI/I(I)I/IKaHI/IH,
KJlacTepu3alysl, aHalu3 OTKIoHeHWH. [locienoBaTenbHOCTD pelleHHs 3ajad aHajiu3a JaHHBIX:
cOOp TMEepPBUYHBIX JaHHBIX, OUYMCTKA W OIEHKAa KadecTBa NAHHBIX, BHIOOP ¥ (WJIHM) MOCTPOSHHUE
MoJeny, IpeoOpa3oBaHHE MAAaHHBIX, BU3yalIM3alUsl [NAaHHBIX, HMHTEpPIpETalus pe3yJIbTaToB.
[Iporpammubie cpenctBa u HHTEpHET-CEpBUCHI IS OOpAa0OTKM W TPEJCTABICHHUS JaHHBIX.
Bonbiue nanupie. ManmaHOe 00y4eHUE

4.2

AHanM3 JaHHBIX C TIOMOLIBIO JJIEKTPOHHBIX TaONMI. BbUMcIeHHEe CyMMBI, CpeIHEro
apudmeTrndeckoro, HaubOoybmIero (HaWMMEHBIEr0) 3HAYEHHS JHUama3oHa. BeraucieHue
KOA(pGUIIMEHTa KOPPEJIALUU ABYX PSAIOB JaHHBIX. [lOCTpOeHHME CTOJIOYATHIX, JTUHEHUYATBHIX U
KpyroBeix auarpamm. [loctpoenue rpapukoB ¢pynkimid. [logbop TuHUM TpeH A, peleHne 3a1a4q
IIPOrHO3UpPOBaAHUA. Pemenne 3aaa4 ONITUMHU3AIMU C ITIOMOIIBIO 3JICKTPOHHBIX Ta6JII/IL[

4.3

Juckpetuzanuss 1pyd  MaTEeMaTUYECKOM  MOJEJIMPOBAHMM  HENPEPBIBHBIX  MPOIECCOB.
MopnenupoBanue JBWKEHUSA. MojenupoBaHue OHMOJIOTMYECKUX CHCTEM. MareMaTHuecKue
MOJIEJIM B DKOHOMHUKE. BBIUMCIUTENbHBIE SKCIIEPUMEHTHI ¢ MozaenssMu. O0paboTka pe3ynbTaToB
AKcIIepuMeHTa. MeTol HauMeHbIINX KBaapaToB. OLEHKa YMCIOBBIX apaMEeTPOB MOAEIUPYEMBIX
00BEKTOB | TIPOIeCCOB. BoccTaHOBIIEHUE 3aBUCHMOCTEH 110 Pe3ybTaTaM dKCIIEpUMEHTa

4.4

BepositHoctHBie Mogenn. Metonst MonTte-Kapno. MmutanmonHoe monaenupoBanue. CHCTEMBI
MaccOBOT0 OOCITYKHBaHHUS

4.5

TabnmuaHbIe (pensIMOHHbIe) 0a3bl JaHHBIX. TabnuIa - mpecTaBIeHNne CBEICHUH 00 OTHOTUITHBIX
oonekrax. Ilone, 3amuce. Kimrou Tabmmier. Pabora ¢ roroBoii 0a30# JaHHEIX. 3amoaHeHne 0a3nl
naHHbIX. [Tonck, copTupoBka U GUIBTPAIMs JaHHBIX. 3alpOChl HA BHIOOPKY JaHHBIX. 3apOCh €
napaMerpaMu. BerauciiseMsie 1moJis B 3ampocax.

MHorotabnmunble  0a3pl  JMaHHBIX. [HIBI CBS3€d MexXAy TaOnuiamu. BHemHwWi Kimod.
IenocTHOCTH 0a3bl JaHHBIX. 3aIPOCHl K MHOIOTAOJUYHBIM 0a3aM JaHHBIX

4.6

TekcroBelii mponeccop. CpeiacTBa mMOMCKa W aBTO3aMEHBI B TEKCTOBOM  IPOIECCOpE.
CTpyKTYpUpOBaHHbIE TEKCTOBbIE AOKyMeHTHl. CHOCKH, ormasieHue. [IpaBmna mutupoBaHHs
MCTOYHHUKOB U 0(opMileHHs OMOIMOrpauuecKuX CChIOK







TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBaHue pa3jesioB 1 TeM uugpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsbl
Paszgea 1. llndpoBasi rpaMOTHOCTH
11 Kommbrotep - yHHBEpCaIbHOE YCTPOUCTBO 5 Bu6mmoreka [JOK
' 00pabOTKHU TaHHBIX https://m.edsoo.ru/af8b25f4
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Hroro 1o pasneny 34
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3.5 AnTOpuUTMBI 00PabOTKH MacCHBOB 8 3 https://m.edsoo.ru/b37§7ca0
Hroro mo pazueny 38
Pasznen 4. UndopManmoHHbIe TEXHOJIOTHH
bubnuoreka [{OK
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bubnmorexa LIOK
4.2 AHanu3 JaHHBIX 8 2.5 https://m.edsoo.ru/e0aaf73a
https://m.edso0.ru/24865de3
Hroro no pazneny 11
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 17
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11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI MH()OPMATUKH
bu6mmorexa [IOK
1.1 Nudopmanus u nHPOPMAIIMOHHBIEC TPOIECCHI 8 15 https://m.edsoo.ru/daddd13d
bu6mmorexa [IOK
1.2 M 7 1
OACITHPOBAHHE https://m.edso0.ru/f47857e0
Htoro no pazneny 15
Pa3nen 2. AnropuT™Mbl 1 IPOrpaMMHUpPOBaHUeE
bu6mmoreka [JOK
2.1 4 1
IICMEHTI TEOPHIt AITOPHTMOB https://m.eds00.ru/c1535090
bu6mmoreka [JOK
2.2 A 1 7
FITOPHTMBL 1 CTPYKTYPH! HAHHEIX o https://m.edso00.ru/3012411
53 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 10 35 bubnunorexa [JOK
' IPOrPaMMHUPOBAHHUS ' https://m.edso0.ru/f47857e0
Hroro 1o pasneny 33
Pa3nen 3. Un¢opmMannoHHbIE TEXHOJIOTUH
31 KomMmnberorepHo-MaTemMaTHueckoe 8 9 bubnnorexka [JOK
' MOJEIUPOBAHHUE https://m.edsoo.ru/f47857e0
bu6mmorexa [IOK
2 b 2
3 A3bl JAQHHBX 6 https://m.edso00.ru/f47857e0
3.3 Be06-caiiThb 12 4 bubmorera [JOK

https://m.edsoo.ru/04ed7e2d



https://m.edsoo.ru/da4dd13d
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/c1535090
https://m.edsoo.ru/3012411
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/04ed7e2d

bubmuorexa [JOK
34 Komnpiorepias rpagpuka 8 35 https://m.edsoo.ru/5dd23ae4
bu6mmoreka [IOK
35 3D-mozemposarme 8 3 https://m.edso00.ru/d7253a6a
Hroro no pazueny 42
Hrororoe 0600111eHNE U TTOBTOPEHUE 12
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 28.5



https://m.edsoo.ru/5dd23ae4
https://m.edsoo.ru/d7253a6a

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

TpeboBanus TeXHUKH OE€30IIACHOCTH U
THTHUEHBI IPH paboTe ¢ KOMITBIOTEPAMU H
JAPYTUMH KOMIIOHEHTaMH IH(PPOBOTO
OKPYKEHUS

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM

ABTOMaTHYECKOE BBIITOJIHEHUE TTPOTPAMMBI
IIPOLIECCOPOM

OmnepaTuBHas, TOCTOSTHHAS U
JOJITOBpeMeHHas naMsATb. KoHTposutepsl
BHEIIHUX yCTPOHUCTB. [Ipsmoit noctyn k
naMsTi

COBpeMeHHBIe KOMIIBIOTEPHBIC TEXHOJIOTNH

[IporpaMMHOe oOecrieueHruEe KOMITBIOTEPOB,
KOMITBIOTEPHBIX CHCTEM U MOOMIIBHBIX
YCTPOMCTB

CucreMHO€ TpOrpaMMHOE OOecrieueHue.
OnepanoHHbIE CUCTEMBI

WHcTanaamma 1 IenHCTaIIISIIS
MPOrpaMMHOTO 00ecTIeueHUs

@aiinoBble cuctemsl. [IpuHUKBI




pa3MenieHus] © UMEHOBaHUS (ailyioB B
JoJroBpeMeHHOM mamsaTH. [1labmons! as
omucaHus rpynn GaiaoB

3axoHogarenscTBO Poccuiickoit denepannn

10 B 00JIACTH MPOrPAMMHOT0 00€CIIeUeHUs 1
TaHHBIX
[TpuHIMIIBI TOCTPOCHUS U alnapaTHbIE

11 KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIbI

12 Certb HnTepHer

13 Pa3znenenue IP-cetu Ha mojiceTH ¢ MOMOIIBIO
MacOK IOJCETEN

14 CereBoe aIMUHUCTPUPOBAHUE
Bunel nestensHocTr B cetu HTEpHET.

15 Cepsucel UnTepHeta. 'ocynapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI M YCIYTH
Nupopmannonnas 6e30macHOCTb

16 Bpenonocusie mporpaMmmHoe o0ecriedeHue u
MeTObI OOPHOBI C HUM
Opranu3zanus JMYHOTO apXyuBa HH(OPMALIUH.

17 PesepBHoe konupoBanue. [laponbHas
3aluTa apXxuBa

18 [u¢ppoBanre JaHHBIX

19 [IpakTuueckas pabota 1o Teme
"[lludpoBanune naHHBIX"

Wudopmanus, 1aHHbIC U 3HAHUS.
20 HNudopManimoHHbIe MPOIECCH B IPUPOJIE,

TEXHUKE U 00IIECTBE




21

22

HenpepsiBHBIC U TUCKPETHBIC BETHYUHBI U
curHasibl. Heo0X0IMMOCTh TUCKPETU3aluU
nHGpOpMAIINH, PETHA3HAYCHHON JIIIS
XpaHEeHUs, TIepeiadi 1 00paboTKH B
UQPPOBBIX CUCTEMAX

JIBonuHOEe KoaupoBaHue. PaBHomepHble 1
HEpaBHOMEpPHBIE KOABI. /lekoaupoBanue
COOOLIEHNH, 3aMCAaHHBIX € TTOMOILBIO
HEPABHOMEPHBIX KOJIOB

23

VYcenosue ®ano. [Toctpoenne 01HO3HAYHO
JIEKOIUPYEMBIX KOJIOB C IOMOIIbIO I€pEBA.
I'pad An. A. MapkoBa

24

25

Enunuib n13MepeHust KoJauuecTBa
nHpopmanuu. AndaBUTHBIN MOIXOA K
OLIEHKE KOJIM4ecTBa MH(popMaLuu

CucreMbl CUHCIICHUS

26

[TepeBon uncen U3 OAHON CUCTEMBI
CUMCIICHHS B IPYTYIO

27

28

29

I[BOI/I‘IHaSI, BOCBMCpHYHAA U
meCTHaAuaTCpuIHasd CUCTEMbI CUUCIICHUA,
CBsA3b MCXKIY HUMHU

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
MeCTHAAUAaTCpUIHAA CUCTCMbBI CUUCIICHUA,
CBsA3b MCXKIY HUMU

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
MeCTHAAUATCpUIHAA CUCTCMbBI CUUCIICHUAA,
CBs3b MCXKIY HUMU

30

Apudmerndeckue orneparuu B




IIO3UIIMOHHBIX CUCTEMaX CUHUCIICHUA

31 JIBOMYHO-JECATHUYHASL CUCTEMA CUUCIICHUS

32 KoaupoBanue TekcToB

33 PacTtpoBoe xomupoBaHue n300paskeHU
[IBeToBbIE MOAEIN. BekTopHOE

34 koqupoBanue. @opmatsl ¢aiios.
Tpéxmepnas rpaduka. @pakraabHas
rpaduka
Konuposanue 3Byka. Orienka
nH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX

35 JAHHBIX MPU 33JaHHBIX YACTOTE
JTUCKPETU3AINH U Pa3PsSIIHOCTH
KOJMPOBaHUs

36 OcCHOBBI aNreOpHI JIOTUKA

37 Jlornueckue onepaunu. TaOauis!
UCTUHHOCTHU
Jloruueckue BoIpaskeHus. Jlornueckue

38 TOXJIeCTBa. J{oka3aTenbCTBO JTOTHUECKHUX
TOXJIECTB C MIOMOIIBIO0 TAOIUIl UCTHHHOCTH
[TpakTuueckas padora o teme «IloctpoeHune

39 ¥ aHaJIN3 TaOJIMI HICTUHHOCTH B TA0IUYHOM
IIPOLIECCOPEN

40 Jlorudeckue oneparyy U ONepanuy Hajl
MHOKECTBaMH

41 Jloruyeckue onepanuy U onepamuy Haf
MHOKECTBaMHU

42 3aKoHBI aNTeOphl TOTUKU. DKBUBAIICHTHBIC

peoOpa30BaHUS TOTUIECKUX BBIPAKCHHIMA




43

Jlornueckue ypaBHEHHUS U CUCTEMBbI
ypaBHEHUU

44

Jlornyeckue GpyHkmuH. 3aBUCHMOCTh
KOJIMYECTBA BO3ZMOXHBIX JJOTHYECKUX
(GYHKIIUH OT KOJIMYECTBA ApPTYMEHTOB.
[TostHBIE CHCTEMBI TOTHYECKHUX (YHKITUI

45

Kanonnueckue hopMbl J0rHYECKUX
BbIpakeHUI1. CoBEpIICHHbIE
JU3bIOHKTUBHbBIE U KOHBIOHKTHBHbIE
HOpMaJIbHBIE (POPMBI, ATITOPUTMBI X
[IOCTPOEHHUSI 110 TaOIHIIE HCTUHHOCTHU

46

47

Jlornyeckue 37€MEHTHI B COCTaBE
KOMIIbIOTEpA

Tpurrep. Cymmarop. MHOropa3psaHbii
CyMMaTop

48

[TocTpoeHune cxem Ha JJIOTHYECKUX
AJe€MEHTaX. 3anuch JOTUYECKOTO BHIPAKECHUS
0 JIOTHYECKOU cXeMe

49

[IpencraBienue LenbIX YUCEN B aMATH
KoMIibtoTepa. OrpaHnYeHHOCTh AUana3oHa
qycell IpU OTPaHUYEHUH KOJINYeCTBa
pa3psaoB. [lepenonnenue pa3psaaHoil ceTku

50

51

be33nakoBbIe 1 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. JIBOWYHBIN TOTIOTHUTEITBHBIN
KOJT OTPUIIATEIBHBIX YUCEI

Hpel[CTaBJ'IeHI/IC " XPAHCHUC B IaMATHU
KOMIIBIOTCPA BCIICCTBCHHBIX YUCCIT

52

BrinosnineHnue onepanuii ¢ BEIECTBEHHBIMU




YuCJIaMH, HAKOIIJICHUC OIIHOOK npu
BBIYHCIICHUAX

[IpakTuyeckas padora no reme «M3ydeHue

53 MOpa3psITHOTO MAIIMHHOTO MPEICTaBICHUS 1 1
LEJIBIX ¥ BEIIECTBEHHBIX YHCEI»

54 AHanm3 anropuTMOB 1
OTarnbl pemeHus 3a/1a4 Ha KOMITBIOTEpE.

55 WucTpymMeHTalbHBIE CPEeICTBA: TPAHCISTOP, 1
OTJIaTYMK, TPOPUIUPOBIIHK
Cpena nporpammupoBanus. Komnusinys u

56 MHTEepHpeTanus nporpamm. Bupryansabie 1
MamuHbl. IHTErpHpOBaHHas cpena
pa3paboTKu

o7 MeTtobl OTNIaKK TPOrpaMM 1

58 Tunsl nepeMeHHBIX B s3bIKE 1
MIPOrPaMMHUPOBAHUS

59 OO0paboTKa MEeJBIX YnCe 1

60 O0paboTka BEUIECTBEHHBIX YHCE 1

61 Berpnenus. CnoxHble yCI0BUS 1

62 [ukiel ¢ ycnoBuem 1
[ukieI MO MEpEeMEHHOM.

63 B3anMo3aMeHseMOCTh pa3IMuHbIX BUIOB 1
IIUKIIOB

64 O6paboTka HaTYpaTLHBIX YHUCETT C 1
WCTIOJIH30BAHUEM IIUKIIOB
HaxoxaeHne Bcex mpOCThIX YHCEI B

65 3ajaHHOM Juanas3one [IpakTuueckas pabota 1 0,5

o TeMme «Pelrenue 3aga4 METOIOM




nepebopar»

66 JIOKyMEHTHUPOBaHKE MPOTPAMM 1

67 O06paboTka JaHHBIX, XpaHALIUXCS B (aiimax 1

68 Paz0Ouenue 3agaun Ha OA3a/1a4UH 1

69 [Toanporpammel (Tiporietypbl U G YHKIIUN) 1

70 [Toxnporpammel (ipoueypsl U (pyHKITHH) 1

7 [IpakTuueckas pabora no teme "Pazpabotka 1
nojmnporpamm"
Pexypcust. PekypcuBHble 00BEKTHI

79 (ppakransr). PexypcuBHBIE IPOLIEAYPHI U 1
¢byukuu. Mcnonb3oBaHue cTeka Juis
OpraHu3aliy PEKYPCUBHBIX BHI30BOB

73 [IpakTuueckas pabota 1o Teme 1
"PexkypcuBHBIE TOATPOrpaMMBbI"

74 MoaynbHBIN IPUHLUII IIOCTPOCHUS 1
MporpaMm

75 YuceHHbIe METOIBI 1

76 [TpakTryeckas pa60vTa o Teme «HucneHnoe 1
pelieHre ypaBHEHHI»

77 Hcnonb3oBaHue TMCKPETU3ALUH B 1
BBIYHUCITUTENBHBIX 33/]a4ax
[IpakTuueckas pabota 1o Teme

78 «I[TpubmmxEHHOE BRIYUCIICHUE JNTHH KPUBBIX 1
U Tiomianei puryp»

79 [TpakTryeckas padora mo Teme «Ilonck 1
MakcuMyma (MUHUMYyMa) QyHKIIUN

80 O0paboTka CHUMBOJIBHBIX TAHHBIX. 1




AAropuTMBI 00paObOTKH CUMBOJIBHBIX CTPOK:
MOJICYET KOJIMUYECTBA MOSIBICHUH CHMBOJIA B
CTpOKe

81

AAropuTMBI 00paObOTKH CUMBOJIBHBIX CTPOK:
pa30ueHne CTPOKH Ha CJI0Ba M0 MPOOEIbHBIM
CHMBOJIaM

82

83

84

85

86

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOUCK MOJICTPOKH BHYTPH TAHHOH CTPOKH;
3aMe€Ha HalJACHHOM ITOJCTPOKH HA IPYTyIO
CTPOKY

[IpakTuueckas pabora no teme "O6padboTka
CTPOK C MCIOJIb30BAaHUEM (PYHKIIHIA
CTaHJIAPTHOW OMOIMOTEKH S3bIKA
MporpaMMUpoBaHus"

MaccuBsl 1 IOCIEN0BATENBHOCTH YHCEL.
[IpakTryeckas pabora no Teme "3anosHeHue
Maccusa"

JInHeMHbBIN NOMCK 3aJaHHOI0 3HAUCHUS B
MaccuBe. [IpakTuueckas pabora mo reme
"JInHeHBIA MOKUCK 3aJaHHOIO 3HAYEHUS B
maccuBe"

[IpakTuueckas pabora no teme "Ilonck

MHUHHMAJIBHOTO (MaKCUMaJIbHOTO0) 3JIEMEHTa
B 4MCJIOBOM Maccuse'

0.5

0.5

87

CopTrpoBKa OJHOMEPHOTO MaCCUBA.
IIpocThie METOIbI COPTUPOBKH.
[IpakTrueckas padota mo Teme "lIpocTeie
METO]Ibl COPTUPOBKHU MaccuBa"

0.5




JIBOUYHBIN MIOUCK B OTCOPTUPOBAHHOM

88 Maccuse. [IpakTudeckas pabora 1o Teme 0.5
" JIBOMYHBIN TTOUCK"

89 JIByMepHBbIE MacCHUBBI (MaTPHUIIbI)

90 AnropuTMbI 00pabOTKH MaTPHIL

91 CpencTBa TEKCTOBOrO Ipolieccopa
[IpakTrueckas padota mo Teme "BépcTka

92 JOKYMEHTOB C MaTeMaTH4YeCKUMHU
bopmymamn"

03 [IpakTuueckas pabota 1o Teme 1
"MHOrocTpaHu4YHbIE JOKYMEHTHI"

94 Pemrenue 3a1a4 aHanm3a JaHHBIX 1

95 Anann3 ga"nueiX. boibime naHHbIe

96 MammuHHOe 00y4eHune

97 AHanu3 JaHHBIX C TOMOIIBIO YJIEKTPOHHBIX
TaOJIAILL

08 IIpakTryeckas pabora no reme "AHanuz 1
JAHHBIX C TOMOIIIBIO AJIEKTPOHHBIX TaOIUIT"
[Toctpoenue rpadukoB QpyHKINH.
[IpakTuueckas padbora no Teme "HarnsaHoe

99 MIpe/ICTaBICHHUE PE3YIbTAaTOB 05
CTaTUCTHUYECKON 00paOOTKHU JaHHBIX B BUJIE
JrarpamMm cpeicCTBaMH PeIakTopa
3JIEKTPOHHBIX TabHI"
[TonGop napamerpa. [IpakTuueckas padbora

100 no Teme "UnCcIeHHOE pellieHre ypaBHEHUH C 0.5
MOMOIIBIO TTo100pa mapamerpa”

101 OnTuMu3anus Kak MOMCK HAaWITy4IIero 0.5




pelIeHus B 3a/IaHHBIX YCJIOBUSIX.
[IpakTrueckas padota nmo Teme "Perenue
3a/1a4 ONTUMHU3AIUHU C IOMOIIBIO
AJIEKTPOHHBIX TabIUIT"

Htorosoe 3aHsarue mo teme «AHaIN3 TaHHBIX
C MIOMOIIBIO DIIEKTPOHHBIX TaOIHIY

102

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

17




11 KJIACC

Ne i/

Tema ypoka

KonunuectBo undopmarmu

Koaun4yecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

AJIFOpI/ITMI)I CXXaTus JaHHBbIX

AnroputMm Xaddmana

[IpakTuueckas pabora no teme "Cxkatue
JTaHHBIX C IOMOILBIO aJITOPUTMa
Xapdmana"

AJIFOpI/ITMI)I CIKaTuA JAaHHBIX C IIOTCPSIMMU.

[IpakTuueckas pabora no teme "Cixxatue
TaHHBIX ¢ moTepsimu (anroputmsl JPEG,

MP3)"

0.5

CxopocTh niepe1aun JaHHBIX

HOMCXOYCTOﬁqHBLIC KOIBI

Cuctembl. KOMIIOHEHTBI CHCTEMBI U UX
B3aumo/eiictaue. CucteMHblIi 3 PexT.
VYnpasieHnue Kak HHQOPMAMOHHBIN
npouecc. OOpaTHas CBA3b

10

Moaenu u MOJIETUPOBaHKE
I'pader

11
12

Perrenue 3a1au ¢ momoriso rpados

JHepeBbs

13

OCHOBBI TEOPUH UTP

R




14

[IpakTuyeckas padora o Teme "[lonck
BBIUTPBIIIHON CTPATETUH B UTPE C MOTHOM
nHpopMmanuen"

15

16

17

CpencTBa HCKYCCTBEHHOT'O HHTEIIEKTA

dopmanuzaius MOHATHS aIrOpUTMA.
Mammna TrropyHTa Kak yHHUBEpCcaabHas
MoJieb Beiuncienuii. Tezuc Yépua—
Trropunra

[IpakTuueckas pabota 1mo Teme

"CocraBiieHH€e POCTOM MPOTrpaMMBbI J1JIst
MamuHbl Thropunra"

18

Mamwuna Ilocta

19

20

CII0KHOCTB BBIUMCIIEHUN

[Torck MpOCTHIX YKCEN B 3aJaHHOM
JIMaIa3oHe ¢ MOMOLIBIO AITOPUTMA
«pemiero IparocheHar

21

22

23

[IpakTuueckas pabora no teme "Ilonck
MPOCTHIX YHCEIT B 33IaHHOM Juarna3oHe"”

Creku. AHanM3 MPaBUIBHOCTH CKOOOYHOTO
BBIpKCHUS

Brruucnenue apudmeTnueckoro
BBIP)XEHUSI, 3aIMCAHHOTO B MTOCTPUKCHOMN

dbopme

24

[IpakTuueckas pabota 1o Teme
"Boruricnenue apupMeTuyeckoro
BBIP)XEHUSI, 3aIMCAHHOTO B MTOCTPUKCHOMN

dbopme"

25

Ouepenu. Mcnionb3oBaHue ouepenu 1ist




BPCMCHHOI'O XpaHCHHA JaHHBIX

26

27

28

29

[IpakTuyeckas pabora 1o Teme
"UcnonwszoBanue ouepenu"”

JHepeBbs. Peanuzanus aepeBa ¢ TOMOIIbIO
CCBUTOYHBIX CTPYKTYD. [[BonuHbBIC
(6unapueie) nepesbs. [locTpoeHue nepesa
JUTS 33JJAaHHOTO apr(PMETHIECKOTO
BBIPKCHUS

[IpakTrueckas paboTa Mo Teme
"Hcnosb3oBaHue AepeBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU"

AnroputMmsl Ha rpadax. [Toctpoenue
MUHUMAaJIBHOI'O OCTOBHOTO JIEpeBa
B3BEIIEHHOT'O CBA3HOIO
HEOPHEHTUPOBAHHOTO rpaga

30

O6xox rpada B rimyouny. O6xox rpada B
IUPUHY

31

32

KonnyecTBo pa3MuHbIX TyTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
AIMKJINYECKoro rpada

Anroput™m JlefKCTpHI.

33

[IpakTuueckas pabota 1o Teme
"BbIunciienue JUIMHBI KpaTyaliero myTu
MEXy BepIIMHaMU Tpada (aIropuTm
Jelikerpor)”

34

AnroputMm @noitga—Y opiania

35

3ajauu, peniaeMble ¢ TOMOILbIO




JTUHAMHAYECKOTO MPOTPaMMHUPOBAHUS:
BBIUHCIICHHE PEKYPCUBHBIX (PYHKINN

36

[IpakTuyeckas pabora o Teme
"Borunciienue peKypcuBHBIX (DYHKIMH C
MIOMOIIBIO JMHAMUYECKOTO
IIporpaMMupoBaHus”

37

38

39

3azauu, pemaeMple ¢ IOMOLIBIO
JUHAMHAYECKOI0 IPOTPaMMHUPOBAHUS:
IIOJCYET KOJINYECTBA BAPUAHTOB

[IpakTrueckas padota nmo teme "llomcuér
KOJIMYECTBA BAPUAHTOB C IIOMOIIBIO
JUHAMHAYECKOIr0 MPOrpaMMUpOBaHus"

[TonsiTre o mapagurmax
nporpaMmupoBanusi. O630p sI3bIKOB
MPOrPaMMHUPOBAHUS

40

[Tonsitue 06 0OBHEKTHO-OPUEHTUPOBAHHOM
MpOrpaMMHUPOBAaHUH

41

42

O0BexThI U Ki1acchl. CBOMCTBA U METObI
00BEKTOB

OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

43

[IpakTuueckas pabota 1o Teme
"Hcnonp30BaHNe TOTOBBIX KJIACCOB B
nporpamme”

44

45

Pazpabotka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
IIpakTuyeckas padora "Pa3paboTka
MIPOCTOM MPOTPaMMBbI C UCTIOIB30BaHHEM
KJ1accoB"




WNukancynauus. [Ipaktuueckas padota mno

46 Teme "Pa3paboTka kiiacca, uCIoJIb3YIOIIETO 0.5
HMHKaICYJISIHI"

47 Hacnenosanwue. [Tomumopduzm

48 [IpakTuueckas pabota 1o Teme 1
"Pa3paboTka nepapxuu KiaccoB"

49 Dranbl KOMITBIOTEPHO-MAaTEMATHIECKOTO
MOJIETTUPOBAHUS
JlcKpeTH3anusi Mpu MaTeMaTHIeCKOM

50 MOJICTTUPOBAHUU HETPEPHIBHBIX MTPOIECCOB.
MoaenupoBaHu€e IBUKEHHUS

51 [IpakTuueckas pabota 1mo Teme 1
"MonenvupoBanue ABUKEHUS"
MonenupoBaHue OMOJIOTUYECKUX CHCTEM.

52 [IpakTuyeckas pabora o Teme 0.5
"MonenupoBaHue OMOIOTUYECKUX cucTeM"
MatemaTudecKkre MOJICTH B SKOHOMHUKE.

53 BerarcnuTebHBIE SKCTIEPUMEHTBI C
MOJICTIIMU
BepostHocTHBIE MOfEnu. [IpakTueckas

54 pabora o Teme "MmuTanmonHoe 05
MOJIETTUPOBAHUE C TOMOIIBI0 METO/1a
Mownre-Kapno"

55 KomMmmbsroTepHoe MoienpoBaHUE CUCTEM
yIpaBiIeHUs

56 O6paboTka pe3yabTaToOB dKCIIEPUMEHTA

57 Tabnuunbie (pemsinoHHbIC) 0a3bl TaHHBIX

58 ITouck, copTUpOBKa U PUIBTPALIS




JaHHBIX. 3aIPOCHl Ha BEIOOPKY JaHHBIX.
3anpockl ¢ mapaMmerpamu. Berancisiemsie
II0JIs1 B 3arpocax

[IpakTuyeckas padora no Teme "Pabora ¢

59 L 1
TOTOBOM 0a30i TaHHBIX"
MHoroTta0au4HbIe 0a3bl TaHHBIX. THITHI

60 cBs3ei Mexay Tabnuiamu. BaenrHuit 1
K04, I{eocTHOCTh 6a3bl JaHHBIX
[IpakTrueckas paboTa Mo Teme

61 "Pa3paboTka MHOTOTaOINYHOM Oa3bI 1
TaHHBIX"

62 Hepensmonnsie 6a3bl JaHHBIX. 1
DKCHepTHbIE CUCTEMBI

63 WHTepHeT-IPUIIOKESHUS 1
ITonsATHE O CEpPBEPHON U KIUEHTCKON

64 4yacTAx caita. TeXHOJOTUS «KJIUEHT — 1
cepBep», €€ TOCTOUHCTBA U HEOCTaTKU

65 OcHoBsl s1361ka HTML 1

66 ITpakTuyeckas padora no Teme "Co3nanue 1
TEKCTOBOM BeO-CTpaHUIIBI"

67 OcHoBbnl s13p1ka HTML 1

68 OcHoBbl s1361ka HTML
IIpakTuyeckas padora o Teme "Coznanue

69 Be0-CTpaHUIIBI, BKIIOYAIOIICH 1
MYJIbTUMEINIHBIE O0BEKTHI (PUCYHKH,
3BYKOBHIE JIaHHBIE, BU/IE0)"

70 OcHoBbI KackaaHbIx Taomwmil cTieit (CSS) 1

71 [TpakTrueckas paboTa mo Teme




"OdopmiieHUE CTpaHUIIBI C TOMOIIBIO
KAaCKaIHBIX Ta0muI cTiiiei"

72

73

®opmbl Ha BeO-CTpaHHIIE

[IpakTuyeckas pabora 1o Teme
"O6paboTka naHHBIX GHopM"

74

Pa3memenue Be6-caiiToB. Ycimyra
XOCTUHTA. 3arpy3ka (ailyioB Ha CalT

75

76

77

78

Kanpuposanue. Hcnpasienune
nepcnektussl. ['ucrorpamma. Koppekuus
YPOBHEM, KOPPEKIIMS 1IBETA.
ObecrBeunBaHNe IBETHBIX U300paKeHUI

BBox n3zobpakeHuil ¢ uCronb30BaHUEM
pa3IUYHBIX HUPPOBBIX YCTPOUCTB.
[IpakTuueckas pabota 1o Teme
"O6paboTtka uudposeix pororpadpuit”
Perymis. PaboTa ¢ obnactsimu. OUILTPHI.
IIpakTryeckas padota no Teme "Perymib
¢ poBeIx GoTtorpadpuit”

MHorocnoiiasle n3o00paxxenus. TekcToBble
cion. Macka cnosi. Kanansl. Coxpanenue
BbIJIEJIEHHOW 001acTH

0.5

0.5

79

[IpakTuueckas pabota 1o Teme
"MHorocinoiiable n300paxxeHus"

80

81

[ToaroroBka umtrOCTpaIuii s Beo-
caifroB. [IpakTrueckas pabota no Teme
" AHUMUPOBaHHbIE U300paXkeHus"

Bekropnas rpaduka. Bexropuzamus
pacTpOBBIX U300pakeHUN

0.5




[IpakTuyeckas pabora o Teme

82
"Bekropnas rpaduxa"
[TpuHIHITBI TOCTPOCHUS U PEAAKTUPOBAHUS

83
TPEXMEPHBIX MOJEIEH

84 [IpakTrueckas padota o teme "Co3nanue
MPOCTBIX TPEXMEPHBIX MOAeeH"

85 Cerounble Mozenu. Marepuanbl

86 [IpakTuueckas pabora no teme "CeTouHble
Mozenun"

87 MonennpoBaHUE HCTOYHUKOB OCBEIICHHUS.
Kamepsi

88 [IpakTuueckas pabota 1o Teme
"Pennepunr"

89 AnnutuBHbIE TexHONOTUH (3D-ipUHTEPHI)

90 [IonsiTHE O BUPTYaIbHOMN PEATLHOCTH U
JIOTIOTHEHHOM pealbHOCTH

01 HroroBoe 060011eHIE ¥ TTOBTOPEHUE.
MopenupoBanue Mopenu Ha rpadax

92 HroroBoe 0600111eHNE U TOBTOPEHUE.
Jloruka. Jlornueckue BbIpaXXeHUst

93 HroroBoe 060011eHIE ¥ TTOBTOPEHHE.
CucreMbl CYUCIICHUS.
HroroBoe 060011eHIE ¥ TTOBTOPEHHE.

94 Komb6unaropuka. KomGunaTopHbie
QJIITOPUTMBI

95 HroroBoe 0600111eHNE U TIOBTOPEHUE.
O0BeM U KOJIMYeCTBO HH(POPMALIHH.

96 HroroBoe 060011eHIE ¥ TIOBTOPEHHE.




TlouckoBrle cucteMnl. Ilouck B TekcTe

HroroBoe 060011eHIE ¥ TIOBTOPEHHE.

o7 Hcnonaurenu. Po6or. L

08 HroroBoe 060011eHIE ¥ TTIOBTOPEHHE. 1
Ucnonuutenu. Yepenaxa.

99 Hrorooe 060011eHUE 1 IOBTOPEHUE. 1
Hrpossle cTpaTeruu

100 HroroBoe 060011cHIE ¥ TTOBTOPEHUE. 1
Hrpossle cTpaTeruu

101 HrtoroBoe 0600111cHIE ¥ TTOBTOPEHUE. 1
[IporpamMmmMupoBaHue CIOKHBIX aITOPUTMOB

102 Hrorooe 06001IeHNE U TIOBTOPEHUE. 1
[TporpaMMupoOBaHHE CIIOKHBIX AITOPUTMOB

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 28.5




MMPOBEPAEMBIE HA EI'3 10 MH®OPMATHUKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHHU S OCHOBHOM OBPA30BATEJ/JIbHOM IPOrPAMMBI
CPEJHEI'O OBLIErO O6PA30OBAHUA

Koa nposepsaemoro

Mposepsemble TpeboBaHUA K NpeaMeTHbIM pesyibTaTam 0CBOEHWSA OCHOBHOM 06pa3oBaTe/ibHOM Nporpammbl CpeaHero

TpeboBaHuA obwero obpasoBaHus
1. 3Hams (noHumamy)
IloHumMaHue OCHOBHBIX MPHUHIMIOB YCTpOMcTBA U (DYHKIMOHHPOBAHUS COBPEMEHHBIX CTAIllMOHAPHBIX W MOOMJIBHBIX
1.1 KOMIIBIOTEPOB; TEHJICHINI pa3BUTHS KOMIIBIOTEPHBIX TEXHONOTHUII; BlIalcHUE HABBIKAMH PA0OTHI C ONEPAllMOHHBIMHU CUCTEMaMHU U
OCHOBHBIMH BHAAMH IIPOTPAMMHOT0 0OECTICUeHNS IS pelIeHns yaeOHBIX 3a/1a4 110 BRIOPAHHOH CIIerrann3anim
1.2 Hasmune npencraBienuii o 6a30BBIX IPHHIMIIAX OPTaHU3AIMN W QYHKIMOHUPOBAHHUS KOMITBIOTEPHBIX CeTeH
1.3 IToHnMaHue OCHOBHBIX MPHUHIUIIOB JUCKPETHU3AINH PA3IMYHBIX BHJIOB HH(pOpMAIUN
[Tonnmanue 0a30BBIX aNTOPUTMOB OOPAaOOTKM YHCIOBOM W TEKCTOBOM WHGpopMamuu (3aluch Yrced B TMO3UIMOHHON cucTeMe
1.4 CUHCIICHHS, ACITMMOCTh IIEJbIX YHCEJ; HAXOXIEHHE BCEX MPOCTBHIX YMCET B 33JlaHHOM JAuana3oHe; o0paboTka MHOTOPa3psAHBIX
HEJIBIX YHCEN; AHATN3 CHMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB TIOMCKA M COPTUPOBKU
1.5 3HaHue (QyHKIMOHAIBHBIC BO3SMOXKHOCTH HHCTPYMEHTAIBHBIX CPEICTB CPEbl pa3paboTKH
1.6 Brnanenne oCHOBHBIMM CBEICHHUSAMH O 0a3ax JaHHBIX, HX CTPYKTYpPE, CPEICTBAX CO3/IaHMs U pabOTHI C HUMH
17 IloHnmaHue BO3MOXHOCTEH M OrpaHMYEHUH TEXHOJOIMH HCKYCCTBEHHOTO MHTEIUIEKTa B PA3lMYHBIX OO0JACTAX; HAIU4ME
) TIPE/ICTAaBICHHH 00 MCIOJIb30BAaHUH HH(MOPMAITOHHBIX TEXHOJIOTHH B Pa3JIMYHBIX MPo(ecCHOHATBHBIX chepax
Brnanenue TeopeTHUECKHM ammapaToM, IO3BOJISIOIIMM OCYIIECTBIITH MPEACTABICHHE 33JaHHOTO HATypaJlbHOTO YHCIa B
18 Pa3NUYHBIX CHCTEMaxX CUUCIICHHUS; BBITOIHATH NMPEeoOpa3oBaHMs JIOTHYECKUX BBIPAKEHUH, MCHONB3Ys 3aKOHBI alreOphl JOTHKH;

OTIpENeNATh KpaTJyailliMii IyThb BO B3BEIICHHOM Tpad)eé M KOJIMYECTBO IIyT€H MEXIY BEpIIMHAMH OPHEHTHPOBAHHOTO
AIMKIIMYECKOTo Tpada

Ymemo




Kopa nposepsemoro
TpeboBaHuA

2.1

MpoBepaemble TpeboBaHUA K NpeaMEeTHbIM pe3y/ibTaTaM OCBOEHUA OCHOBHOW 06pa3oBaTe/ibHOM NporpaMmmbl cpegHero
obwero obpasoBaHusA

YMeHHe HCIONB30BaTh KOMITBIOTEPHO-MATEMAaTHUECKIEe MOJACIH Ul aHain3a OOBEKTOB W IPOIECCOB: (POPMYIUPOBATH LENb
MOJIEJIMPOBAHUS, BBINOJHATh AaHAJIM3 PE3yJbTaTOB, IOJIYYEHHBIX B XOAE MOJEIMPOBAaHUS; OLEHUBATh aJeKBAaTHOCTb MOJEIH
MOJICJIUPYEMOMY O0BEKTY UITH MPOLIECCY; NPEACTABISATH PE3yabTaThl MOJACTHUPOBAHNS B HATJISITHOM BUJE

2.2

YMeHue kinaccupHUIUpOBaTh OCHOBHBIC 3a/la4d aHAIN3a JMAHHBIX (IIPOTHO3UPOBAHUE, KIACCU(PHKALUS, KIacTepU3allus, aHAIN3
OTKJIOHCHHUH ); MOHUMATh MOCIIE0BATCIBHOCTh PEIICHHS 3aa4 aHali3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLCHKA
Ka4yecTBa NAHHBIX, BBIOOp WM (WJIM) TOCTPOCHHE MOJCNTH, MpeoOpa3oBaHHe MAHHBIX, BU3yalIM3allis TAHHBIX, WHTEPIIPETAIIHs
pe3yJIbTaToOB

2.3

YmMmenue onpeaensTh MHOOPMAIMOHHBIA O0BEM TEKCTOBBIX, TpapUUECKUX W 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax
JUCKPETU3allii. YMEHHE ONpeNeysiTh CPEHIO CKOPOCTh Mepeaud JaHHBIX, OIICHHBAaTh U3MEHEHHE BPEMEHH IMepenadyd IpH
HW3MEHEHUHN HHPOPMAIIMOHHOTO 00bEMA TAHHBIX U XapaKTEPUCTHK KaHaja CBSI3H

2.4

YMeHne CTPOWUTH KO, 00EeCIIeUMBAIOIINI HANMEHBINYI0 BO3MOXKHYIO CPEIHIOI JUIMHY COOOIIEHWS MPHU HM3BECTHOW dYaCTOTE
CHMBOJIOB

2.5

VYMeHue Hcnoab30BaTh IIpyu pEHICHUN 3a1a4 CBOMCTBA IIO3WUI[MOHHON 3aIyCH YHCCII, aJITOPUTMBI IIOCTPOCHUA 3aIllMCHU 4YHUCJia B
MO3UIIMOHHOM CHUCTEME CUMCIICHHS C 3aJJaHHBIM OCHOBAHHUEM U IIOCTPOCHUSA YUCJia IO CTPOKE, coz[epn(ameﬁ 3aIlliuCh OTOI'O 4YHucCia B
MO3UIIMOHHON CHUCTEME CUMCJICHHUS C 3aJaHHBIM OCHOBAaHHUEM; YMCHHUC BBIIIOJIHATH apI/I(bMeTI/I‘IeCKI/IC Oorepanry B IMO3UITHOHHBIX
CUCTCMAX CUHCIICHHUA

2.6

YMeHHE CTPOUTH JIOTHIECKOE BBHIPRKEHUE B JU3BIOHKTUBHOH M KOHBIOHKTHBHOW HOPMAIBHBIX (pOpMax IO 3aJaHHOW TaOIHIe
WCTUHHOCTH; WCCIIEJ0BaTh 00JaCTh MCTMHHOCTH BBICKA3bIBAHUS, COJEPIKAIIETO MEPEMEHHBIC;, pelliaTh HECHOXKHBIE JOTMYECKUe
ypaBHEHUS

2.7

YMeHue peurate aJropuTMHUYECKHE 3a/1a4d, CBSA3aHHBIC C aHAJIN30M rpadoB (3aJaudl MOCTPOCHUS ONTUMAIBHOTO IyTH MEXAY
BEpUIMHAMH Ipada, ONpeAeIeHIUs] KOINIECTBA PA3IHYHBIX IMyTeH MEX /1y BEPIIMHAMH OPHEHTHPOBAHHOTO AIIMKINYECKOTo rpaga)

2.8

YMeHHe UCTONB30BaTh JCPEBhSI MPU aHATU3€ U MMOCTPOCHUHM KOJOB M IS MPEACTaBICHHUs apU(METHUCCKUX BBIPAKCHHH, MpU
PEILICHNH 3a/1a4 TIOMCKa U COPTUPOBKH; YMEHHE CTPOHUTH IEPEBO UTPHI 110 3aJaHHOMY JITOPUTMY; pa3padbaTeiBaTh 1 0OOCHOBHIBATD
BBIMIPBIIIHYIO CTPATETHIO UTPbI

2.9

VYmMmenue AHAJIM3UPOBATh AJITOPUTMBI C HUCIIOJIb30BAHHUEM Ta6.HI/H_I TPaCCUPOBKH; OMPCACIIATH 0e3 HCIOJIL30BaHHUS KOMIIBIOTEPa
PE3YIbTAThI BBIMMOJIHCHUA HECIOKHBIX MPOTpaMM, BKIIIOYAIOIIUX [UKJIIbI, BETBJICHUA U IMOANPOrpaMMBbIl, ITPU 3aJaHHBIX UCXOJHBIX
JaHHBIX

2.10

YmMmeHue ONpCACIIAATL CIOXHOCTh HM3YYa€MbIX B KYpPCE 0a30BBIX AJITOPUTMOB (CYMMI/IpOBaHI/Ie 9JIEMCHTOB MacCHBa, COPTUPOBKaA
MaccCuBa, nepeGoprIe AJITOPUTMBI, JIBOMYHBII HOI/ICK) 1 INPpUBOJUTH MPUMEPLI HECKOJIBKUX aJITOPUTMOB pa3HOI>'I CJIOXXHOCTH IJIsA
pPEeICHUA OJIHOM 3a7auu




Kopa nposepsemoro
TpeboBaHuA

2.11

MpoBepaemble TpeboBaHUA K NpeaMEeTHbIM pe3y/ibTaTaM OCBOEHUA OCHOBHOW 06pa3oBaTe/ibHOM NporpaMmmbl cpegHero
obwero obpasoBaHusA

Brnagenne yHUBepcaIbHBIM S3BIKOM IPOrpaMMHUpOBaHus BeIcokoro ypoBHs (ITackans, Python, Java, C++, C#), npencraBieHusMu
0 0a30BBIX THIIAX IAHHBIX W CTPYKTypax MAaHHBIX; YMEHHE HCIONB30BaTh OCHOBHBIC YIIPABILIOMINE KOHCTPYKLIWH, YMEHHE
OCYILECTBJIATh aHAU3 TPEAJIOKEHHONH MPOrpaMMBI: ONpPENeIsITh Pe3yibTaThl PadOThl MPOrpaMMbl MPH 3aJaHHBIX HCXOIHBIX
JaHHBIX; ONMPEACTISATh, IPU KAKUX UCXOJHBIX TaHHBIX BO3MOXKHO MOJIy4Ye€HHE YKA3aHHBIX Pe3yJIbTaTOB; BBISBIATH JaHHBIE, KOTOPbIE
MOTYT MIPUBECTH K OIIHOKE B paboTe nporpaMmsl; GOpMyITUPOBaTh MPEIJIOKEHUS TI0 YIYUIIEHUIO IPOrPaMMHOTO KOAa

2.12

YMeHHne peanr30BhIBaTh HA BHIOPAHHOM JUIsl M3YUEHUS SI3bIKE MpOrpaMMHpoBaHus BeicOkoro ypoBHA (Ilackans, Python, Java,
C++, C#) TumoBble aIrOPUTMBI 0OPAaOOTKH YHCEIN, YHCIOBBIX MOCIEN0BAaTEIbHOCTEH U MACCHBOB: MPEACTaBICHUE YUCIIA B BUEC
Habopa MPOCTBIX COMHOXKHUTENCH; HaXOXKACHWE MaKCUMalbHOW (MHHHMAJIbHOHN) HU(MPHI HATYpaIbHOTO YHWCIIA, 3alTUCAHHOTO B
CUCTEME CUHCIICHUS C OCHOBaHWEM, He MpeBbImaroimuM 10; BeIYHCcIeHHEe 0000IMIEHHBIX XapaKTEPUCTHK JIEMEHTOB MacCHBA WIIH
YHUCIIOBOH TIOCIIEIOBATEIIBHOCTH (CYMMBI, TPOHW3BEACHUSA CpPEIHEr0 apU(PMETHYECKOr0, MHUHHMAIBHOTO M MaKCHMAaJIBHOTO
3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPSIONIMX 3aJaHHOMY YCJIOBHIO); COPTHPOBKY JJICMEHTOB MAaCCHBA; YMEHHE
WCIIONB30BaTh B MpOrpaMMax JaHHbIE Pa3IMYHBIX THUIIOB C YYETOM OrpaHHYEHUH Ha OUAMa30H WX BO3MOXKHBIX 3HAYCHUH,
MPUMEHATh NPH PEUICHUH 3ajad CTPYKTYpPhl JaHHBIX (CIMCKH, CIOBapH, CTEKH, OYEpEeNIH, NEPEBbs); MPUMEHSITh CTaHIAPTHBIC
I/ICO6CTB€HHI>IG nogmporpaMMm JJIA 06pa6OTKI/I YUCJIOBBIX MAaHHBIX WU CHUMBOJIBHBIX CTpOK; UCITIOJBb30BATh HpI/I paspa60TKe
porpaMm OHOIMOTEKH MOANPOrpaMM; YMEHHE HUCIIOJIb30BATh CPEJICTBA OTIIAAKH IPOTPaMM B CpeAe NPOrpaMMUPOBAHHUS

2.13

YMeHHe WCMONIb30BaTh JJIGKTPOHHBIC TAONWIBI JUIsl aHalu3a, MNpPEJCTaBlIeHHS M OOpadOTKM JaHHBIX (BKJIHOYas BBIOOD
ONTUMAJILHOTO pelIeHUs, MOoA00p JUHHMM TPEHJA, pEIIeHWe 3ahad MPOTHO3UPOBAHM); YMEHHE HCIOIb30BaTh TaOIUYHBIC
(pensmrioHHbIe) 0a3bl JaHHBIX M CHPABOYHBIE CHCTEMBI

2.14

YMeHHe OpraHu30BBIBATH JHYHOE HH(GOPMAUOHHOE IPOCTPAHCTBO C WCIIONB30BAHUEM PA3IUYHBIX CPEICTB IU(PPOBBIX
TEXHOJIOTHH; IOHNMaHHE BO3MOKHOCTEH NU(POBBIX CEPBICOB TOCYAAPCTBEHHBIX YCIYT, MHU(PPOBHIX 00pa30BaTEIHHBIX CEPBICOB

INNEPEYEHDb 3JIEMEHTOB COAEPXXAHUA, IPOBEPAEMBIX HA EI'3 110 UH®OPMATHUKE

Kop

MpoBepaemblit 31eMeHT coaepiKaHuA

1 Hudposas rpaMOTHOCTH

11 OCHOBHBIE TCHACHI WU Pa3BUTH KOMIIbBIOTCPHBIX TEXHOJIOTHH. HapaJ'IJ'IeJ'H:HI)Ie BbBIYHCIICHUA. MHOI‘OHpOIIeCCOprIe CUCTCMEI.




Kop, MpoBepAeMblii aneMeHT coaepKaHusa
PacnpenenéHHble BEIYUCIUTEIBHBIE CHCTEMBI U 00pab0TKa OOJIBIINX JAHHBIX
[IpuHIMIIEI TOCTPOEHUS U amnapaTHble KOMIOHEHThl KOMIBIOTEpHbIX ceTeil. CereBble MmpoTokoibl. Cers MHTepHEeT. Anpecanust B CETH
12 WurepHer. [1porokons! cteka TCP/IP. Cucrema nomenHbIx nMEH. Paznenenne IP-cetn Ha mojceTy ¢ MOMOIIBIO MacoK MoAceTeH
daiinosas cucrema. [Touck B ¢aiiinoBoit cucreme. [IpuHIMIEI pa3MeneHust 1 IMEHOBaHU (aiiIoB B JoyroBpeMeHHON mamstu. Lllabmons s
13 onvcaHus rpynin ¢Gaiios
1.4 CkopocTh nepefaun JaHHBIX. 3aBUCHMOCTh BPEMEHH Iepesiaun OT HH(GOPMAIIHOHHOTO 00bEMa JTaHHBIX U XapaKTEPUCTUK KaHAJa CBSI3U
[lIudpoBanne nanubIX. CHMMETpHUYHBIE H HecuMMeTpraHble mudpbl. [udpsr mpoctoit 3amensl. [ndp Lesaps. [ludp Buwxenepa. Anropurm
15 mmmdposanns RSA
Kozpl, mo3Bosstomue oOHapyKUBaTh U UCTIPABIIATH OIIMOKH, BO3HUKAIOIIIE IIPH Nepenade TaHHbIX. PaccTosane XsmMunara. Koxupoanne ¢
16 noTopeHueM 6utoB. Kogsl XsmMmuHra
2 Teopernueckre OCHOBBI HHPOPMATHKU
JlBom4yHOE KOmMpoBaHME. PaBHOMepHBIC M HEpaBHOMEpHBIE KOIBI. JleKoampoBaHWe COOOMICHUH, 3alMCaHHBIX C MOMOINBIO HEPaBHOMEPHBIX
2.1 koz0B. YcnoBue @ano. [TocTpoeHre 0JHO3HAYHO AEKOAUPYEMBIX KOJOB C TOMOIIBIO AEPEBa
TeopeTrnueckne MOAXOABI K ONEHKE KoJMYecTBa WH(popManuy. EMMHUIEI M3MepeHus KonmdecTBa MH(pOpMAWu. An(aBUTHBIA MOAXOX K
22 OlIEHKE KosmuecTBa nHpopmarmu. 3akoH agmutuBHOCTH HHGopMarmu. Dopmyna Xaprian. Madopmarmst u BeposTHocTs. Dopmyna [llenHoHa
Cucremsl cuncnenus. Pa3BépHyTas 3amuch IEIbIX U APOOHBIX YHCEN B IMO3MIMOHHON cucTeMe cumcieHus. CBOHCTBA ITO3UIMOHHON 3aliCH
YHCIIa; KOJMMYECTBO NU(P B 3aIHCH, IPU3HAK AETMMOCTH YHCIIa HA OCHOBAHUE CHCTEMBI CUHCIICHUSA. ANTOPUTM TIepeBoja LeJIoro ncia u3 P-
2.3 WYHON CHCTEMBI CUHCIICHHUS B IECATHUHYIO. AJTOPUTM NEPEBOIa KOHEUHOW P-1uHOi podu B IeCATHUHYIO. AITOPUTM MEPEBOAA LIEIOTO YnCIia
U3 JCCATHYHON cuUCTeMBl cuuciieHus B P-uunyro. IlepeBon koHeuHol pecsiTMYHOM npoOum B P-munyro. JlBomuHas, BOChMepHUYHas W
HIECTHAIIATEPUYHAs] CHCTEMBI CUMCIICHUS], CBS3b MEXTy HUMU. Apu()METHIECKUE ONEPalliil B MO3UITHOHHBIX CUCTEMAaX CUHCICHUS
24 TpouuHasi ypaBHOBEIIEHHAs] CUCTEMA CUUCICHUS. [IBONUHO-AECATUYHAS CUCTEMA CUMCIICHUS
5 KomupoBanue tekcroB. KomupoBka ASCII. OpnoGaiitHbie kogaupoBku. Cranmapr UNICODE. Kommpoka UTF-8. Omnpenencaue
'5 HHGOPMAITOHHOTO 00hEMa TEKCTOBBIX COOOIICHHIH
Komnposanne n3obpakernii. OrieHka HHOPMAITHOHHOTO 00bEMa rpaguIecKrX JaHHBIX MPH 33JaHHBIX PaspelleHu! U TITyOnHe KOIUPOBAHUS
2.6 usera. l[BeroBeie monenu. KomupoBanue 3Byka. OrnieHka WH(QOPMAIMOHHOTO 00BEMa 3BYKOBBIX JIAHHBIX MPH 3aJaHHBIX YacTOTe

JUCKPCTHU3AalMU U paspsAJHOCTH KOOAWUPOBAHUSA




Kop, MpoBepAeMblii aneMeHT coaepKaHusa
Aunrebpa soruku. [ToHsTHE BRICKa3bIBaHMA. Bricka3piBaTenbHbIe (OpPMBI (TIpenuKaThl). KBAaHTOPHI CyIIEeCTBOBAHUS U BCCOOITHOCTH.
Jlornueckue onepanuu. Tabmuibsl HCTUHHOCTH. Jlorndeckne BoipaxkeHHs. Jlorudeckue TokaecTBa. JIormueckue orepanuyd W ONepardy Hajl
MHO>KECTBaMH.
2.7 N .
3aKoHBI anreOpsl JIOTHKHA. DKBUBAJICHTHBIE TPE00pa30BaHMs JIOTHUECKIX BhIpakKeHHH. Jlornyeckre ypaBHEHHUS U CICTEMBI YPaBHEHUI.
Jlormueckue GpyHKINH. 3aBUCUMOCTD KOJIMYECTBA BOZMOXKHBIX JIOTHUSCKUX (PYHKIUH OT KOJIMIECTBA apTyMEHTOB.
Kanonnueckue Gopmbl TIOTHYECKUX BBIPAYKESHHUHA
2.8 CoBepiieHHbIE TU3BIOHKTHBHBIE KOHBIOHKTUBHEIE HOPMAaJIbHEIE (POPMBEI, aITOPUTMBI X TIOCTPOSHHS IO TaOJINIC HCTUHHOCTH
29 Jlornueckue »NMeMEeHThl B cocTaBe KomibtoTepa. Tpurrep. Cymmarop. MHoropaspsanbeiii cymmarop. IlocTpoeHne cxemM Ha JOTHYECKHX
' 9JIEMEHTaxX MO 33JaHHOMY JIOTHY€CKOMY BBIPaXKEHHUI0. 3alTUCh JIOTHYECKOTO BBIPAXKEHHUS M0 JIOTHUECKON CXeMe
Monenun u mMoxpenupoBanue. llenn monenupoBaHusi. AJEKBATHOCTh MOJCIH MOJEIUPYEMOMY OOBEKTy wid mporeccy. Dopmanuzanus
MIPUKJIAIHBIX 33]1a4.
2.10
[IpencraBienue pe3yabTaTOB MOJIEIMPOBAHUS B BUJIE, yIOOHOM JJIsi BOCTIPUATHS YelloBeKoM. [ 'paduueckoe mpeacraBieHrne TaHHBIX (CXEMBI,
TaOJIHLIBL, TPAQUKN).
[IpencraBienue meNbIX YUCEN B MaMITH KoMIbioTepa. OTpaHMYEeHHOCTh JHWAana3oHa YHCeNl NpPU OTPaHUYCHUH KOJIUYECTBA Pas3psoB.
[Tepenonnenune pa3psaHON ceTk. be33HakoBble M 3HAKOBBIC JaHHbIC. 3HAKOBBIA OWT. J[BOMYHBIA JOMOIHUTENBHBIA KOJ OTPHIIATENbHBIX
YyHCell.
211
[ToGuToBsIe Mormueckue oneparuy. JIornueckuii, apupMeTHIecKui 1 IUKIndeckuid capury. HlndpoBanue ¢ momMoIpo MoOUTOBOI onepanyuu
«ucknmovaromee MJI»
[IpencraBiieHue BEMIECTBEHHBIX YHCEN B MaMATH KOMITbIOTEpA. 3HaYaIas YacTh U MOPAJOK Yuciia. J{nana3oH 3HaYeHUH BEIECTBEHHBIX YHCEIL.
212 [IpobGiiembl XpaHeHHs BELIECTBEHHBIX YMCEN, CBA3aHHBIE C OTPaHMYEHHEM KOJIMYECTBA pa3psioB. BrlnogHeHHe onepaluii ¢ BeleCTBEHHBIMU
YHCIIaMH, HAKOTUICHHE OIMTHOOK NP BEIYUCICHUSIX
I'padrr. OcuoBuble noHsATHA. Buasl rpado. Omucanue rpadoB ¢ MOMOIIBIO MAaTPHIl CMEKHOCTH, BECOBBIX MATpPHII, CIHCKOB CMEKHOCTH.
2.13 Pemiennie anropuTMHYecKHMX 3aiad, CBSI3aHHBIX C aHAIM30M TpadoB (IOCTPOCHHE ONTHMAIBHOIO ITYyTH MEXIy BeplIinmHamMu Tpada,
OTIPEJICIICHNE KOJIMIESCTBA PA3IUYHBIX NyTeH MY BEPIIMHAMI OPHEHTHPOBAHHOTO AIIMKINIECKOro rpada)
2.14 Hepepbs. bunapuoe nepeso. JlepeBbs moucka. CriocoObl obxonma nepesa. [IpencraBieHue apudMeTHYSCKUX BBIPAKCHUI B BUIC JEpeBa.
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Vcnonb3oBaHue rpadoB U JepeBbEB NPU ONHCAHUK OOBEKTOB U MPOLIECCOB OKPYKAOIIET0 MUPA

2.15

I[I/ICerTHI)Ie UI'pbl ABYX HUI'POKOB C TOJIHOM I/IH(i)OpMaHI/IeI‘/'I. HOCTpOGHI/Ie ACpeBa nepeGopa BApUAHTOB, OMNHCAHWUE CTPATCTUU UTPLI B
TaOIUYHOMN (bOpMe. BI)II/IFpI)IHIHLIe 1 OIPOUTPLIIITHBIC MTO3UTLIUH. BLII/IFpLIHIHBIe CTpaTerun

2.16

CpenctBa WCKYCCTBEHHOTO WHTENUICKTa. nmeHTndukanms W TOWCK H300paKeHW#, pacmo3HaBaHue Jull. Mcmomp3oBaHWE METOIOB
HCKYCCTBEHHOT'O0 MHTEIJIEKTa B 00yJaroIluxX cucremax. Mcrmonbp30BaHHEe METOIOB UCKYCCTBEHHOTO MHTEIJUIEKTa B poOoTOoTexHHKe. HTepHeT
Beel. HeilpoHHble ceTn

AJ'IFOpI/ITMLI " IIPpOrpaMMHUpPOBAHUC

3.1

dopmanuzanys NOHATHA anropurMa. Mammsa TelopHHTa Kak YHUBEpCaJIbHAsl MOJEJb BRIYMCICHHUM

3.2

OreHka CI0KHOCTH BBIYHCICHUH. Bpems paboTsl 1 006EM HCIONB3YeMOM aMATH, X 3aBHCHMOCTD OT pa3Mepa MCXOMHBIX HaHHBIX. OmeHKa
ACHMIITOTHYECKOH CIIOKHOCTH aNTOPUTMOB. AJTOPUTMBEI TMOJMHOMHUAIBHON cioKHOCTH. llepeGopHbie anropuTMbl. IpuMepsl pa3muaHbBIX
QJITOPUTMOB PEIICHUs OJHON 3a7a4, KOTOPbIE UMEIOT PAa3IMYHYIO CJI0KHOCTh

3.3

OmnpeneneHre BO3MOXKHBIX PE3yIbTaTOB PaOOTHI MPOCTSHUIINX alITOPUTMOB YIPABICHUS HCHONHUTESIMA M BBIYHCIHTENBHBIX AITOPUTMOB.
OmnpeneneHne NCXOOHBIX TaHHBIX, TPH KOTOPBIX AJITOPUTM MOXKET IAaTh TpeOyeMBIil pe3yIbTaT

3.4

AuroputMmbl 00pabOTKH HATypajbHBIX YHCEI, 3AlIMCAHHBIX B MO3UIIMOHHBIX CHCTEMax CUMCICHHsS: Pa30HMeHHe 3aMUCH YHCIa Ha OTACIbHbBIC
nrpbl, HAXOXKICHUE CYMMBI H TTPOU3BEICHHS ITU(P, HAXOKICHIE MAKCUMATBLHON (MUHUMAIIbHOM) TIH(PBI.

IIpencraBnenue umucia B BuAE HaOOpa MPOCTHIX COMHOXKHTENCH. ANTOPUTM OBICTPOTO BO3BEACHHMS B CTeNeHb. [IOMCK MPOCTHIX 4HCEN B
3aJaHHOM JINana3oHe ¢ TOMOIIIBIO AJITOPUTMA «penIeTo DpaTtocheHar

3.5

MHoropa3zpsiIHbIe LeIble Yncia, 3a0a4l JITHHHOW apu(pMETHKH

3.6

A3k mporpammuposanus (Ilackams, Python, Java, C++, C#). Tumbl naHHBIX: [EIOYHCICHHBIC, BEIICCTBEHHBIC, CHMBOJBHBIC, JIOTHICCKIE.
Berenenus. Cnoxuble ycioBus. L{ukisl ¢ ycnoBueM. LIukibl no nepeMeHHoil.

OO0paboTka HaHHBIX, XpaHsomxcst B ¢aitmax. TekcroBbie u nBowunble Qainpl. DaitmoBeie mepeMennble ((haitmoBeie ykasaTtenu). UTeHue u3
(aiina. 3amuce B (aiii.

Pazbuenue 3agaun Ha monzanauu. [Toanporpammel (poueaypsl 1 QYHKITHH).

Vcnionp3oBanne cTaHAapTHON OMOINOTEKH S3BIKa TPOTPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBnbie MPOLIETyPhI u dyHKIUM. Ucnons3oBanue cTeKa




Kopg

MpoBepsaemblii 31eMEHT coAepKaHUA

JUIA OpraHnu3allii pEKYPCHBHBIX BbISOBOB

3.8

Uucnennsle metonbl. TouHoe u npuOmMDKEHHOE peleHus 3aaadd. YMcIeHHOe pelleHre ypaBHEHHH ¢ MOMOLIbI0 moadopa mapamerpa.
UucneHHble METOABI PELleHHs] YpaBHEHUH: METOJl mepedopa, METOA MOJOBUHHOIO neneHus. [IpubnmxéHHOoe BBIYUCIECHUE ATUH KPHUBBIX.
Breuucnenue mnomaneid ¢Guryp ¢ HOMOIIBIO YHCICHHBIX METOIOB (METOJ MPSMOYTOJLHHKOB, MeToj Tpamerwmii). [lomck Mmakcumyma
(MuHUMYMa) YHKIIMK OHOW NEepEeMEHHON METOIOM MOJIOBUHHOTO ACJICHUS

3.9

OO6paboTka CUMBOJBHBIX IAaHHBIX. BCTpoeHHBIE (QYHKIMM S3bIKa NMPOrPaMMHUPOBAHUS JUIsI 0OpaOOTKU CHMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CHMBOJBHBIX CTPOK: MOJCUET KONMIECTBA MOSIBIICHUN CHMBOJIA B CTPOKE, pa30MeHNE CTPOKH Ha CIIOBA IO MPOOETHHEIM CHMBOJIAM,
MTOWCK TTOJICTPOKY BHYTPY JAHHOM CTPOKH, 3aMeHa HaWJEHHOU MOICTPOKU Ha APYTYIO CTPOKY. I 'eHepanus BceX CIOB B HEKOTOPOM aj(aBuTe,
YIOBICTBOPSAIONINX 3aJaHHBIM OrpaHnueHIsM. [Ipeobpa3oBanme gncia B CHMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccHuBHI U ITOCTIEIOBATENFHOCTH rcell. BrranciieHre 0000mMEHHBIX XapaKTePUCTHK 3JIEMEHTOB MAaCCHBA MM YHCIIOBOH ITOCIIEI0BATEIFHOCTH
(CyMMBI, TPOW3BENCHHS, CPENHEro apu(METHISCKOTO, MHHHMAJIBHOTO W MAaKCHMAIBLHOTO DJIEMEHTOB, KOJHYECTBA DJICMEHTOB,
YIIOBJIETBOPAIOLINX 33JaHHOMY YCIIOBHIO). JIMHEHHBIN MOUCK 3aJJaHHOTO 3HAYEHHs B MacCHBE. AJITOPUTMBI PabOTHI C 3JIEMEHTAaMH MacCcHBa C
OJTHOKPaTHBIM MPOCMOTPOM MaccuBa. COPTHPOBKA OJHOMEPHOTO MaccuBa. [IpocThie METOABI COPTUPOBKU (METOJ My3bIpbKa, METO BhIOOpA,
coptupoBka BcTaBkamu). CopTupoBka ciusHueM. brwicTpas coptupoBka waccuBa (amroputm QuickSort). JIBoumuHBIM TOHCK B
OTCOPTUPOBAHHOM MACCHBE

3.11

JByMepHBIE MacCHUBBI (MaTPHIIbI). AJTOPUTMBI 00pAaOOTKH JBYMEPHBIX MACCHBOB: 3allOJHEHUE IByMEPHOTO YHCIOBOIO MACCHBA IO 33JaHHBIM
MIpaBUIIaM, IOMCK 3JIEMEHTa B JByMEPHOM MAaCCHBE, BBIUMCICHHE MAaKCUMyMa (MHHMMYyMa) M CyMMBI 3JIEMEHTOB IBYMEPHOT'O MAacCCHBA,
IIEPECTaHOBKA CTPOK
1 CTOJIOIIOB ABYMEPHOTO MacCHBa

3.12

CroBapu (accolMaTHBHBIE MACCHBEI, 0TOOpakeHus ). Xom-Tadbaunbl. [locTpoeHue anpaBUTHO-9aCTOTHOTO CIIOBAPSI IS 3aJaHHOTO TEKCTa

3.13

Crexu. AHaNIM3 MPaBIIBHOCTH CKOOOYHOTO BRIpaXKeHHUs1. BbranciieHne apu@MeTHueckoro BEIpasKeHHs, 3alMCaHHOTO B MOCT(HUKCHOI hopme.

Ouepenu. VMcnonas3oBanue ouepen A1 BpEMEHHOT0 XPaHEeHHsI TAHHBIX

3.14

Anroputmsl Ha Tpadax. [locTpoeHne MHHUMAIBFHOTO OCTOBHOTO JiepeBa B3BEIICHHOTO CBS3HOTO HEOPHEHTHpOBaHHOTO rpada. KommdectBo
Pa3NUYHBIX TyTEH MEXIY BEPIIMHAMHU OPUEHTHPOBAHHOTO AMKINIECKOro rpada. Anroputm JIeiKkcTpol

3.15

HepeBbsi. Peanmsanus gepeBa ¢ MOMOIIBIO CCHUIOYHBIX CTPYKTYp. JlBomuHble (OmHapHbIC) nepeBbs. [locTpoeHue nepeBa IS 3aJaHHOTO
apu(METHIECKOT0 BEIpaKeHHUs. PekypcrBHBIC aropuT™Mel 00x0/a aepera. Mcrmonp3oBaHue cTeka U ouepean st 00xona repesa

3.16

JII/IHaMI/I‘{eCKOS MporpaMMHUpPOBAaHUE KakK METOH PCIICHUA 3adad € COXPAaHCHUEM IPOMCKYTOYHBIX PE3YJILTATOB. 3anatm, peuracMbIC C
TIOMOIIBbIO ATUHAMUYCCKOI'O MPOTrpaMMHUPOBAHUS. BEIYMCIICHUE PCKYPCUBHBIX (l)yHKHHI;'I, HO)ICLIéT KOJINYECTBA BApHUAHTOB, 3aJa41 ONTUMHU3AIUN

3.17

[Tonsitue 00 OOBEKTHO-OPUEHTHPOBAHHOM MporpammupoBanud. OOBEKTH M Kiacchl. CBoiicTBa M MeToIbl 00BEKTOB. OOBEKTHO-
OpPHEHTUPOBAHHBIA aHaiu3. Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO MOAXona. MHKamcymsiws, HaclieloBaHHe,
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HOJIMMOP(hU3M

WnudopManiioHHbIe TEXHOJIOTHH

4.1

Anamu3 naHHbIX. OCHOBHBIE 3a3J1auydl  aHalK3a JAaHHBIX: NPOTHO3UpPOBaHME, KiIacCHUKANWSA, KIacTepPH3alWs, aHAW3 OTKIOHCHHH.
[TocnemoBaTenbHOCTL PEIICHUS 3a]ad aHallW3a JaHHBIX: cOOp MEPBHYHBIX JAHHBIX, OYHUCTKA M OIICHKA KadecTBa JAHHBIX, BHIOOp W (WIJIH)
MMOCTPOCHUE MOJICIH, TIpeoOpa3oBaHne TaHHBIX, BU3yalTU3alis JaHHBIX, HHTEPIPETAns pe3ysbraToB. [IporpaMMHubie cpeacTBa U MHTEpHET-
CEpBHCHI [y 00pabOTKH U NpeAcTaBIeHUs JaHHIX. bosbiue nanHple. MammHaHoe 00y4yeHne

4.2

AHamM3 JaHHBIX C TIOMOIIBIO DJICKTPOHHBIX TaONWIl. BrrumciieHwe CyMMBI, CpegHEro apru(pMETHIECKOro, HaUOONBIIETr0 (HAMMEHBIIETO)
3HauYeHHsl Juana3oHa. Beraucnenue kodddumenTa Koppesiuu ABYX PAAoB AaHHBIX. [locTpoeHue cToia0YaThiX, TUHEHUYATHIX U KPYTOBBIX
muarpamM. [loctpoenue rpaduxoB ¢yHkumii. [logbop nuHUM TpeHaa, pellieHHe 3ajad NPOTHO3UpPOBaHMS. PemieHue 3agady ONTUMHU3AINH C
TTOMOIITBIO AIEKTPOHHBIX TAOJIHIL

4.3

Hduckperusanusi Tpd MaTeMaTUYeCKOM MOJCIHPOBAHWM HEMPEPBIBHBIX MpOIleccOB. MojenupoBaHue JBWXKEHHA. MoJenupoBaHue
Ouonornyeckux cucreM. MareMaTHUecKue MOJETH B KOHOMHKE. BBIUMCIUTENbHBIE SKCIEPUMEHTHI ¢ MoaesiMu. OOpaboTka pe3ynbTaToB
sKcnepuMeHTa. Meton HamMeHbINX KBaaparoB. OeHKa YHCIOBBIX MapaMeTpOB MOAEIHPYEMBIX OOBEKTOB U MpoIeccoB. BoccranosneHne
3aBUCHMOCTEH 10 pe3yJIbTaTaM IKCIIEPUMEHTA

4.4

BepositHoctHBIE MOJienn. MeTtoasl MonTe-Kapno. MMutanmonHoe moaenupoBanue. CUCTEMbI MACCOBOTO OOCTYKUBAHHUSI

4.5

TabnuuHble (persIIMOHHbBIC) 0a3bl JaHHBIX. Tabnuia — mpeacTaBlieHHe CBEACHUN 00 OMHOTHITHBIX 00bekTax. [Tone, 3ammch. Kirrou TaOuuUIp!.
Pabora ¢ roroBoi 0a30i MaHHBIX. 3anoidHeHWE 0a3bl JTaHHBIX. [IOMCK, COPTHPOBKA M (QWIBTpAIMs JaHHBIX. 3ampOChl HAa BHIOOPKY JaHHBIX.
3anpockl ¢ mapameTpamMu. Beraucisiemble mosis B 3apocax.

MHorotabmu4Hble 0a3bl JaHHBIX. THIBI CBs3edl Mexay Tabnumamu. Bremnuit ximrod. IlenmocTtHocTs 0a3bl  JTaHHBIX. 3ampochl K

MHOT'OTaOIMYHBIM 0a3aM JaHHBIX

4.6

TekcroBblil porieccop. CpencTBa MoucKka U aBTO3aMEHBI B TEKCTOBOM Mpoleccope. CTpYKTypUpOBaHHBIE TEKCTOBbIE JOKyMEHTHl. CHOCKH,
ornasienue. [Ipapuia MUTHPOBAHUS HCTOYHUKOB U 0(opMIIeHNsT OHOIHOTrpadUIeCKUX CCHUTOK




MMPOBEPSEMBIE HA EI'3 110 HH®OPMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Koa nposepsiemoro

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTeIbHO

TpeOOBaHUSA NMpPOrpamMMbl CpeiHero 001ero oo0pa3oBaHus
1. 3uame (nonumamo)
[loHuMaHne OCHOBHBIX NPHUHIMIIOB YCTPOWCTBa W (YHKIMOHHPOBAHUS COBPEMEHHBIX CTALMOHAPHBIX M MOOWJIBHBIX
1.1 KOMIIBIOTEPOB; TEHJICHINIH pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHIl; BiIa/IcHUE HABBIKAMU PA0OTHI C ONEPAlMOHHBIMU CUCTEMaMHU U
OCHOBHBIMH BHUJIaMU NIPOrPaMMHOI0 00€CHIEeUCHHUS TSl PEIIeHUs yueOHBIX 3aa4 10 BEIOpaHHOI crenuanu3anyn
1.2 Hannune npencraBnenuii o 6a30BBIX MPUHINIIAX OPraHU3AIUK U (PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTeH
1.3 IToHrMaHNe OCHOBHBIX MPUHLHUIIOB AMCKPETHU3AIMH PA3IMYHBIX BUIOB HH(POPMALUK
INonnmanne 06a30BBIX anTOPUTMOB OOpaOOTKH YHCIOBOM M TEKCTOBOW MH(OPMAIMH (3aMHCh YHCEN B MO3UIHOHHOW CHCTeMe
1.4 CUHCIIEHUS, IEIMMOCTh LEJBIX YHCENl; HaXOXKICHNEe BCEX MPOCTHIX YMCEN B 33JlaHHOM Anana3oHe; 00paboTka MHOTOpa3psAAHBIX
HEJIBIX YHCEN; AHAJIN3 CHMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB TTOMCKA M COPTUPOBKU
1.5 3nanue (yHKIUOHATBHBIE BO3MOKHOCTH HHCTPYMEHTAIBHBIX CPEICTB CPEbl pa3padoTKH
1.6 Brnanenne oCHOBHBIME CBEICHUSAMH O 0a3ax JaHHBIX, UX CTPYKTYpPE, CPEACTBAX CO3AaHMS U pabOTHI C HUMH
17 [lonnmanne BO3MOXKHOCTEH M OTPaHUYEHHH TEXHOJOTWH HCKYCCTBEHHOTO MHTEIUIEKTa B PA3NWYHBIX O0JIACTAX; HaIW4He
) TIPEICTABICHHH 00 MCIOJIb30BAaHUH HH(MOPMAITOHHBIX TEXHOJIOTHH B Pa3JIMYHBIX MPo(ecCHOHATBHBIX chepax
Brnagenne TeopeTHYecKMM amlmapaToM, IO3BOJIONIMM OCYIIECTBIATh NPEICTABICHHE 33/JlaHHOTO HATypalbHOTO 4YHClia B
18 Pa3IMYHBIX CHCTEMax CUHCIICHHMS; BBIIONHATH MPEoOpa3oBaHUs JIOTHYECKUX BBIPAKEHUH, NCIIONB3Ys 3aKOHBI ajureOphl JIOTHKY;
' OTIpENeNATh KpaTJyalllimii IyThb BO B3BEIICHHOM Tpad)eé M KOJIMYECTBO IyTEH MEXIY BEpUIIMHAMH OPHECHTHPOBAHHOTO
AIUKJIMYECKOT0 Tpada
Ymemnw
2.1 YMeHHe HCIOIb30BaTh KOMIBIOTEPHO-MaTeMAaTHYECKHEe MOJISNH JUId aHajln3a OOBEKTOB M IpoLeccoB: (opMyJMpOBaTh LENb




Koxa npoBepsiemoro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM Pe3yJbTAaTaM 0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl cpeHero 001ero 0opa3oBaHus

MOJIEJIMPOBAHNUS, BBINOJHATh AaHAJIM3 PE3yJbTaTOB, IOIYYEHHBIX B XOJA€ MOJEIMPOBAHUS; OLEHUBATh aJeKBATHOCTb MOZEIU
MOJIETUPYEMOMY OOBEKTY WIIN TIPOIECCy; IPEACTABISATH PE3YIBTATH MOJCIHPOBAHSI B HATIISAHOM BUJIE

2.2

YMeHne kimaccupuIupoBaTh OCHOBHBIC 3a/laud aHAIN3a MAaHHBIX (IIPOTHO3HMPOBAHWE, KIACCH(PHKALUS, KIacTCpU3aIMs, aHAIN3
OTKJIOHEHHUH ); TOHUMATh MOCIEIOBATEIBHOCTh PEIICHHS 3a/ad aHalN3a NAaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUYMCTKA W OIIEHKA
KadecTBa NAHHBIX, BEIOOp W (WJIM) TOCTPOEHHE MOMENH, IpeoOpa3oBaHMe TAHHBIX, BU3yAIM3aIlNsl NAHHBIX, WHTEPIIPETAIIHs
pe3yJIbTaToOB

2.3

YMeHne ompenensiaTh HHPOPMAIMOHHEIH 00BbEM TEKCTOBBIX, I'paUUecKWX W 3BYKOBBIX IAHHBIX IIPH 33JaHHBIX ITapaMeTpax
JUCKPETU3allii. YMEHHE ONpeNessiTh CPEelHIO CKOPOCTh TMepeaud JaHHBIX, OIICHHBATh U3MEHEHHE BPEMEHH IMepenadyd IpH
W3MEHEHUH WH(OPMAIIMOHHOTO 00bEMa JAHHBIX M XapaKTEPUCTHK KaHalla CBSI3U

2.4

YmMmeHue CTpOUTH KO, O6eCHC‘II/IBaIOH_[I/II>‘I HAanMCHBIIYIO BO3MOXHYIO CPCIHIOKO IJINHY COO6]J_leHI/I${ npu HU3BECTHOM YacCTOTE
CHUMBOJIOB

2.5

VYMeHHne HUCIoJb30BaTh npyu peHICHHUU 3a1av CBOICTBa MO3UIIMOHHOM 3aIvCH YUCCI, AJITOPUTMBI IMOCTPOCHUA 3allUCH YUCIIa B
HO3I/IHI/IOHHOI71 CHUCTEME CHUCIICHUSA C 3a/IaHHBIM OCHOBAaHUEM U MMOCTPOCHHA YUCa IO CTPOKE, coaepmameﬁ 3alliCh 3TOI'O 4YucCja B
HO3HHI/IOHHOI71 CUCTEMC CYHMUCJICHUA C 3aJaHHBIM OCHOBAaHHUEM; YMCHUC BLIIIOJHATH apI/I(bMeTI/IquKI/Ie ornepanry B MO3UITUMOHHBIX
CUCTEMAaX CUHUCICHHUA

2.6

YMeHHe CTPOUTH JIOTHIECKOE BBHIpRKEHUE B JU3BLIOHKTUBHOH W KOHBIOHKTHBHOW HOPMANBHBIX (POpMax IO 3aJaHHOW TaOIuIe
HWCTUHHOCTH; UCCIIEZ0BaTh 00JAaCTh MCTMHHOCTU BBICKA3bIBAaHUS, COJEPKAILEro IEepeMEHHbIE; pellaTb HECIO0KHbIE JOIMYECKHe
YpaBHEHUS

2.7

YMeHne pemats aJropuTMHUYECKHE 3a/1aud, CBSA3aHHBIC C aHANH30M rpadoB (3agadll MOCTPOCHUS ONTHUMAIBHOTO MyTH MEXKIY
BEpUIMHAMH Tpada, OnpeaeIeHus KOINISCTBA PA3IHMIHBIX IMyTeH MEX Ty BEPIIHHAMH OPHEHTHPOBAHHOTO AIIMKINYECKOTO rpada)

2.8

YMeHHe HCTIONb30BaTh JEPeBbs NMPH aHAIN3Ee M MOCTPOEHHH KOMOB M JUIS NPEACTABIECHHS apu(METHUECKUX BBIPOKECHUH, MPU
pelIeHnH 3aa4 MONCKa ¥ COPTUPOBKH; YMEHHE CTPOUTD JIEPEBO MTPHI 110 33laHHOMY aJITOPUTMY; pa3padaThIBaTh U 0OOCHOBBIBATh
BBIUTPBIIIHYIO CTPATETHIO UTPEI

2.9

VYmMmenue AHAJIM3UPOBATh AJITOPUTMBI C HUCIIOJIB30BAHHUEM Ta6HI/H_I TPpaCCUPOBKH; OIMNPCACIIATH 0¢3 HCIOJIB30BaHHUS KOMIIBIOTEpA
PEIYIbTATHI BBIMIOJHCHUA HECIIOKHBIX MPOrpaMM, BKIIFOYAIOMINX [MUKIIbI, BETBJICHUSA U NOAINIPOTpaMMBbI, IIPU 3aJaHHBIX UCXOJHBIX
JaHHBIX

2.10

YMeHue onpenensiTh CIOKHOCTh M3Y4aeMBIX B Kypce 0a30BBIX alTOPUTMOB (CYMMHPOBAHHE 3JEMEHTOB MAacCHBa, COPTHPOBKA
MaccHBa, NepeOOpHBIC aJTOPUTMBI, TBOMYHBIA MOUCK) ¥ NMPHUBOAUTH MPUMEPHI HECKOIBKUX AJTOPUTMOB Pa3sHOM CIOKHOCTH IS
pelIeHus: OQHOH 3a1a4u

2.11

Brnagenue yHMBepcaIbHBIM S3BIKOM MPOrpaMMHUpOBaHus BeIcokoro ypoBHs (ITackans, Python, Java, C++, C#), mpencraBieHusIMH
0 0a30BBIX THNAaX JAHHBIX W CTPYKTYypax AAaHHBIX; YMEHHE HCIOJb30BaThb OCHOBHBIE YNPABISIONIME KOHCTPYKIHMH, YMEHHE




Koxa npoBepsiemoro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM Pe3yJbTAaTaM 0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl cpeHero 001ero 0opa3oBaHus

OCYIIECTBIATh aHAIN3 TPEUIOKEHHOW HPOrPaMMBL: ONPENeNSTh Pe3yAbTaThl pabOTHI MPOTrpaMMBI MPH 33JaHHBIX HCXOMHBIX
JaHHBIX; ONPEAEIATH, IPU KAKUX UCXOIHBIX TAaHHBIX BO3MOXKHO I1OJIyY€HUE YKA3aHHBIX PE3yJIbTaTOB; BBIABIIATH JaHHbIE, KOTOPbIE
MOTYT IIPUBECTH K OITHOKE B pabOTe MPOrpaMMbl; GOPMYIHPOBATH MPEIIOKECHNUS 110 YIAYIIISHUIO IPOTPaMMHOTO KOJa

2.12

YMeHHe peanu3oBhIBaTh HA BHIOPAHHOM JUIS M3YYEHUS SI3bIKE MPOrpaMMHpPOBaHHUs BhICOKOro ypoBHs (ITackans, Python, Java,
C++, C#) TunOBBIC aNrOPUTMBI 00PAOOTKH YHCEN, YUCIOBBIX MOCICIOBATEIILHOCTEH U MACCHUBOB: MPEACTABICHHE YUCIa B BHIC
HA0Opa MPOCTHIX COMHOXKHUTENEH; HAXOXKICHHE MAKCHMAaJIbHON (MHHUMAIbHOM) HU(Pbl HATYPAIBLHOTO YHCIIA, 3alUCAHHOTO B
CHCTEME CUMCIICHHS C OCHOBaHHEM, HE mpeBbiaromuM 10; Beraucienne 0000IEHHBIX XapaKTEPUCTUK 3JIEMECHTOB MACCHBA HIIH
YHCJIOBOU TIOCIIEIOBATENILHOCTH (CYMMBI, TPOU3BEICHUS CPEIHET0 apU(pMETHYCCKOr0, MHUHHMAILHOTO M MAaKCHMAaJIBHOTO
9JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPSIOUIMX 33/JIaHHOMY YCIIOBUIO); COPTHPOBKY D3JIEMEHTOB MacCHBa; yMEHHE
HCIOJIb30BaTh B TPOrpaMMax JaHHBIC pPa3IMYHBIX THUIIOB C YJY6TOM OrpaHMYCHUI Ha JMANa30H MX BO3MOXHBIX 3HAUCHHH,
MPUMEHSITh MPU PEIICHUH 3a/1a4 CTPYKTYPbI IaHHBIX (CIIUCKH, CJIOBAPH, CTEKH, OYEpPENH, ACPEBbs); MPUMEHSITh CTAaHIAPTHBIC
1 COOCTBEHHBIE IMOMIPOrPaMMbI Ui 00pabOTKH YHCIOBBIX JaHHBIX M CHMBOJBHBIX CTPOK; HCIIOJB30BaTh IPH pa3paboTKe
porpamMM OHOJIIMOTEKH MOIPOrpaMM; YMEHHE UCIIONB30BATh CPEICTBA OTIAKH IPOrPAMM B Cpejie MPOrpaMMHUPOBAHHUS

2.13

YMeHHe WCIOJIb30BaTh AJICKTPOHHBIC TaOJMWIBI JUIS aHalW3a, MPEICTaBlIeHWs W 00pabOTKM JaHHBIX (BKJIHOYAs BBIOOP
ONTUMAIBHOTO pEIICHUs, TOA00p JUHHHM TPEHIA, pEIIeHWe 3a7ad NPOTHO3UPOBAHMS), YMEHHE HCIOIB30BAaTh TAOJUYHBIC
(pensitioHHbIe) Oa3bl JAHHBIX M CIIPABOYHBIE CUCTEMBI

2.14

YMeHue OpraHu3OBBIBaTh JIMYHOE HH(MOPMALMOHHOE INPOCTPAHCTBO C WCIOJIB30BAHUEM PAa3IHYHBIX CPEACTB IU(POBHIX
TEXHOJIOTHH; TOHUMaHHE BO3MOXHOCTEH IN(POBBIX CEPBICOB FOCYAAPCTBEHHBIX YCIYT, H(PPOBHIX 00pa30BaTEIbHBIX CEPBICOB

HEPEYEHD 3JIEMEHTOB COAEP/KAHUS, ITPOBEPAEMBIX HA EI'3 11O UHO®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COlePKAHUS
1 Iudpoas rpaMOTHOCTD
1.1 OCHOBHBIE TCHACHI WU Pa3BUTHA KOMIIbBIOTCPHBIX TEXHOJIOTHM. HapaJ'IJ'IeJ'H:HI)Ie BbIYMCIICHUA. MHOI‘OHpOIICCCOprIC CHCTCMBI.

PacnpeaenéHHme BBIYMCIIMTCIbHBIC CUCTCMEI U 06pa60TKa OOJIBIINX JaHHBIX

1.2 HpI/IHIII/IHLI NOCTPOCHUA M allllapaTHbBIC KOMIIOHCHTBI KOMIIBIOTCPHBIX cereil. CeTeBEIC ITPOTOKOJIBI. Cetb I/IHTepHeT. Az[pecaum{ B CCTH
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WurepHer. [1porokons! cteka TCP/IP. Cucrema nomenHbIx nMEH. Paznenenne IP-cetn Ha mojceTy ¢ MOMOIIBIO MacoK MoAceTel

daiinoBas cuctema. [louck B daiinoBoit cucreme. [IpuHIUITEI pa3MelieHus 1 IMEHOBaHHs (aiiiioB B qoaroBpeMeHHON namsty. [11abnoHs! s

1.3 .
OIMCAHUs TPy PaiaoB
1.4 CkopocTs nepefaun JaHHBIX. 3aBUCHMOCTD BPEMEHH Tepeiadn OT HHPOPMAIIOHHOTO 00hEMa TAaHHBIX U XapaKTEPUCTUK KaHajla CBSI3U
[Inudpposanue nanupix. CHMMETpUYHBIE 1 HecuMMeTprudHbIe mUdphl. [ndpsr npocroii 3amensl. [Hudp Lesaps. udp Bwkenepa. Anroputm
15 mdpobanus RSA
Kopnp1, mo3Bossroniie 00HAPYKUBATh U HCIIPABIATH OMIMOKH, BOSHHUKAIOIINE MPH Iepefade TaHHBIX. Paccrosane Xommunra. KoanpoBanune ¢
. noBTOopeHreM O0uToB. Kombl XamMMmuHTa
2 Teopernueckre OCHOBBI HHPOPMATHKU
JBouuHoe koaupoBaHue. PaBHOMEpHBIE U HEpaBHOMEpHbIE KOAbl. JlekoaupoBaHHE COOOIIEHUH, 3alIMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX
2.1 koz0B. YcnoBue @ano. [locTpoeHre 0JHO3HAYHO AEKOAUPYEMBIX KOJOB C TOMOIIBIO JEPEBa
TeopeTnueckue MOAXOAbI K OllEHKE KonuuecTBa HMH(POpManuu. ENWHUIBI W3MepeHus KojudecTBa WHpopMmarmu. AJQpaBUTHBIN MOIXOA K
2.2 OIICHKE KOJIMYeCTBA MHPOPMANWH. 3aKOH aamuTiBHOCTH HHpopMmarmu. Dopmyna Xaptiu. MabopMaius u BeposTHOCTh. Dopmyna [llenHoHA
Cuctemsl cuncienus. Pa3zsépHyTas 3amuch MENBIX W APOOHBIX YHCEN B MO3HUIIMOHHON cucTeMe cuuciieHrs. CBOWCTBA MO3MIIMOHHON 3aICH
Yrcia: KONMYECTBO MU(P B 3aIUCH, MPU3HAK JCTMMOCTH YHCIIAa Ha OCHOBAHHE CUCTEMBI CUHCICHHS. AJITOPUTM IIEpeBoia IeJIoro yncia u3 P-
2.3 WYHOW CHCTEMBI CIHCIICHUS B IECATHIHYIO. AJNTOPUTM TIepeBoa KOHEUHOM P-rmuHOo# 1polu B JecATHYHYIO. AJTOPUTM IIepPeBO/Ia EIOTO YHCIIa
W3 JIECATHYHOW CHUCTeMBbI cuuciieHuss B P-udnyro. [lepeBoj KOHEYHOW JAeCATUYHON npoOu B P-munyro. JIBoWuHas, BOCBMEpHYHAsS U
[IeCTHAAIIATEPUIHAS CUCTEMbI CUMCIICHNS], CBS3b MEXy HUMHU. Apu]MeTHiecKre ornepann B MO3UITMOHHBIX CUCTEMaX CUHUCIICHUS
2.4 TpowuHasi ypaBHOBEIIEHHAsI CHCTEMa CUUCIICHHUS. [IBONTHO-IECATUIHAS CHCTEMA CUMCICHUS
KoaupoBanue tekcroB. KomupoBka ASCII. OpnoGaiitHbie komaupoBku. Cranmapr UNICODE. Kommpoka UTF-8. Omnpenenenue
25 HHGOPMAITHOHHOTO 00hEMa TEKCTOBBIX COOOIICHHIH
Konmnposanne nm3obpakernii. OneHka HHPOPMAIIHOHHOTO 00hEMa rpaguIecKuX JaHHBIX MIPH 3aJaHHBIX Pa3peIleHUH U IITyOuHE KOAWPOBAHUS
2.6 usera. l[peroBeie monenu. KomupoBanue 3Byka. OrieHKa WH(QOPMANMOHHOTO 00BEMa 3BYKOBBIX JIAHHBIX MPH 33JaHHBIX YacTOTE

JUCKPCTU3alUN U paspsaAHOCTH KOOUPOBaHU
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2.7

IIpoBepsieMblii 3JIEMEHT COePKAHUS
Anre6pa noruk. IloHsaTHe BrICKa3bIBaHMs. BrICKa3bIBaTEIILHBIC (bOpMI)I (Hpe[lI/IKaTBI). KBaHTOpLI CyHICCTBOBAHHUA U BCGO6IHHOCTI/I.

Jlornueckne onepanuu. Tabmuisl HCTUHHOCTH. Jlorndeckne BoipaxkeHHs. Jlorudeckue TokaecTBa. JIormueckue orepanuyd W ONepaldd Hajl
MHOYKECTBaMH.

3aKoHBI anreOpsl JIOTHKHA. DKBUBAJICHTHBIE IPE00pa30BaHMs JIOTHUECKIX BhIpakKeHHH. Jlormyeckre ypaBHEHNS U CICTEMBI YPaBHEHUH.
Jlormueckue GpyHKINN. 3aBUCUMOCTD KOJMYECTBA BOSMOXKHBIX JIOTHUSCKUX (PYHKIUH OT KOJIMIECTBA apTyMEHTOB.

KanoHuueckue (popMbl JOTHIECKUX BBIPAKEHUIN

2.8

COBepH.IEHHBIe JU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIBHBIC q)OpMLI, AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6nnue HNCTHHHOCTH

2.9

Jlornueckue sneMEHTBI B COCTaBe KOMIIBIOTEPA. TpHrrep. CyMMaTOp. MHOFOpa3p$[I[HLII>'I CyMMarop. HOCTpOGHI/Ie CXE€M Ha JIOTMYCCKHX
QJICMECHTAX I10 3aIaHHOMY JIOTUYCCKOMY BBIPAXKCHUIO. 3anuch JJOrHIecKoro BBIPpAXXCHUS 11O JIOTHYECKOM cxeMe

2.10

Mopenu u mogpenuposanue. llenn MoaenupoBaHHs. ANEKBaTHOCTb MOJEIM MOJEIUPYEMOMY OOBEKTy WM mpoleccy. Popmanusanus
MPUKJIaTHBIX 33/1a4.

[IpencraBienue pe3yabTaTOB MOJEIMPOBAHUS B BHJIE, yIOOHOM JJisi BOCTIPUATHS YelloBeKoM. [ 'paduueckoe mpeacraBieHre NaHHBIX (CXEMBI,
TaOJIHIIBL, TPAUKN).

2.11

[IpencraBienue meNbIX YUCENl B MaMsiITH KoMIbioTepa. OrpaHHYeHHOCTh JHama3oHa YWCENl MpPU OTPAHMYCHHUH KOJIMYECTBA Pa3psoB.
[Tepenonnenune pa3psaHON ceTk. be33HakoBble M 3HAKOBBIC JaHHbIC. 3HAKOBBIA OWT. J[BOMYHBINA JOMONHUTENBHBIA KOJ OTPHIIATENHHBIX
YHCE.

[TobuToBbIE TIoTHYECKHE oneparyu. Jlormueckuii, apupmeTnyeckuii U nukiudeckuii capurd. [lludpopanne ¢ moMoIs0 MOOUTOBOH ONEepanuu
«uckiarouaromee NI
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HpeHCTaBHeHI/Ie BCIICCTBCHHLIX YHCEIT B TaMATH KOMIIBIOTEPA. 3Haqamaﬂ 4acTb U NOPAJOK YHrCJIa. JII/IaHaBOH 3HAUYCHUI BCHICCTBCHHBIX YUCCII.
HpO6J’IGMLI XpaHCHHS BEIICCTBCHHBIX YHCEJI, CBA3aHHBIC C OTPAHUYCHUEM KOJIMYECTBA Pa3psa0B. Brimonnenue onepaum‘/'l C BCIICCTBCHHBIMU
YHUCJIaMH, HAKOIIJICHUEC OIIMOOK ITPU BBIYMCICHUAX

2.13

Fpa(i)BI. OCHOBHBIC ITOHSATHS. Bunpl Fpa(l)OB. Onmucanue l"pa(l)OB C IIOMOIIbKO MaTpull CMCKHOCTH, BECOBBIX MATpHIL, CIIMCKOB CMEKHOCTH.
Pemenne AITOPUTMHUYCCKUX 3a4a4, CBA3aHHBIX C aHAJIU30M Fpa(bOB (HOCTpOGHI/Ie OIITUMAJIBHOIO MOYTU MEXAY BEpUHIMHAMU rpaq)a,
ONMpeaACICHUC KOJIMYCCTBA Pa3JINIHbIX HYTeﬁ MCXKAY BEpIIMHAMU OPUCHTUPOBAHHOI'O AlTUKJIIMYCCKOI'O rpa(ba)

2.14

Hepepbs. bunapuoe nepeso. JlepeBbs moucka. CriocoObr obxonma nepesa. [IpencraBieHue apudMeTHYECKUX BBIPAKCHUI B BUIC JCpeBa.
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Hcnonb3oBaHue rpadoB U JepeBbEB NPU ONHCAHUK OOBEKTOB U MPOLIECCOB OKPYKAOIIET0 MUPA

2.15

JuckpeTHBIe UTPHI IBYX WIPOKOB ¢ moiHON uH(popmanumeil. IlocTpoenne nepeBa mepebopa BapHaHTOB, ONHCAHUE CTPATETHH HUIPHI B
TabIMYHOHN popMe. BHIMTPHINIHBIC ¥ IPOUTPHIIIHBIC TIO3UIMU. BEINTPHIITHBIC CTPATErUN

2.16

CpenctBa WCKYCCTBEHHOTO WHTENUICKTa. nmeHTnukanms W TNOWCK H300paKeHW#, pacmo3HaBaHue Jull. Mcrmomp30BaHue METONOB
HCKYCCTBEHHOT'O MHTEJJIEKTa B 00yJaroIlux cucremMax. Mcrnonb3oBaHuEe METOI0B UCKYCCTBEHHOTO MHTEIUIEKTa B poOOTOTexXHHKE. VIHTEepHeT
Beei. HeilponHsle cetn

AJ'IFOpI/ITMLI " IIPpOrpaMMHUpPOBAHUC

3.1

dopmanuzanys NoHATHA anropurMa. Mamysa TelopHHIa Kak YHUBEpCaJlbHas MOJEJb BBIYMCICHUH

3.2

OneHka CI0XKHOCTH BbIUMCIIeHUH. Bpemst paboThl 1 00bEM MCTIONB3YEeMON MaMsITH, UX 3aBUCHMOCTh OT pa3Mepa MCXOAHBIX NaHHBIX. OleHKa
ACHMIITOTHYECKON CIIOKHOCTH alTOPUTMOB. AJTOPUTMEI MOJHMHOMHAIRHON ciokHOCTH. llepeboprbie amroputmbl. [Ipumepsl pa3muaHbIX
QJITOPUTMOB PEIICHUs OJHON 3a7a4, KOTOPbIE UMEIOT PA3JINYHYIO CJI0KHOCTh

3.3

OmnpeneneHre BO3MOXKHBIX PE3yIbTaTOB PaOOTHI MPOCTSHUIINX aITOPUTMOB YIPABICHUS HCHONHUTEISIMA M BBEIYHCIHTENBHBIX AITOPUTMOB.
Omnpenenenne NCXOOHBIX TaHHBIX, PU KOTOPHIX alITOPUTM MOXKET aTh TpeOyeMBIil pe3ynbTaT

3.4

AnroputMsl 00pabOTKH HATYPaJbHBIX YHCEN, 3aIIMCAHHBIX B MO3HIMOHHBIX CHCTEMax CUMCIEHUS: pa30MEHHE 3allMCH YMCia Ha OTACNIbHBIC
UGPHL, HAXOKICHUE CyMMBI U ITPOU3BeIeHUS U (DpP, HAX0XKIEHHE MAKCUMATIBHON (MUHUMAJIBHOI) I PHL.

IIpencraBnenue umuciaa B BuAE HabOpa MPOCTBIX COMHOXKHTENCH. ANTOPUTM OBICTPOrO BO3BEIEHMS B cTeNeHb. [IOMCK MPOCTHIX YHCEN B
3a7]aHHOM JIMaNa30He C IOMOIIBIO aITOPUTMa «pelieTo DpaTtocheHay

3.5

MHoropa3zpsiIHbIe LeIble Yncia, 3a0a4l JITHHHOW apu(pMETHKH

3.6

A3k mporpammuposanus (Ilackams, Python, Java, C++, C#). Tumbl gaHHBIX: IIEIOYUCICHHBIC, BEIICCTBEHHBIC, CHMBOJIBHEIC, JTOTHICCKHUE.
Bersnenus. Cnoxuble ycioBus. L{ukisl ¢ ycnoBueM. LIukibl no nepemMeHHoil.

OO6paboTKka TaHHBIX, XpaHsImxcs B ¢aitnax. TekcroBbie n nBonuHble Qainel. dDaitnoBbie mepeMenHsle (¢aiioBbie ykasaTtenu). UTenue u3
(aiina. 3amuce B Qaiii.

Pazbuenue 3agaun Ha monzanauu. [Toanporpammel (poueaypsl 1 QYHKITHH).

Vcnionp3oBaHne cTaHAapTHON OMOINOTEKH S3BIKa TPOTPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHble MPOLIEAYPbI u byHKUMM. Hcnonp3zoBanue CTeKa
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JUIA OpraHnu3allii pEKYPCHBHBIX BbISOBOB

3.8

UYucnennple Metonbl. TodyHoe W NMpUOMKEHHOE pemieHus 3aaadd. UWcIeHHOEe pellieHWe ypaBHEHHWH C IOMOIIbI0 MOJA00pa IMmapamerpa.
UucneHHble METOABI PELIeHHs] YpaBHEHUH: METOJl mepedopa, METOA MOJIOBUHHOIO neneHus. [IpubnmxéHHoe BBIYUCICHUE AJTUH KPHUBBIX.
Breuucnenne mnomaneid ¢Guryp ¢ HOMOIIBIO YHCICHHBIX METOMOB (METOX MPSMOYTOJEHUKOB, MeToj Tparermid). [Touck makcumyma
(MuHUMYMa) YHKIIMM OHOW EepEeMEHHON METOIOM MOJOBUHHOTO JACJICHUS

3.9

OO6paboTka CUMBOJBHBIX IAaHHBIX. BCTpoeHHBIE (QYHKIMU s3bIKa NMPOrPaMMHUPOBAHUS JUIsI 0OpaOOTKU CHMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: MOJACUET KONUYECTBA MOSIBICHUN CUMBOJIA B CTPOKE, pa30MeHHE CTPOKH Ha CIIOBA IO MPOOETbHBIM CUMBOJIAM,
MIOWCK TTOJICTPOKY BHYTPY JAHHOM CTPOKH, 3aMeHa HaWJEHHOU MOJCTPOKU Ha APYTYIO CTPOKY. [ eHepamus Bcex CIIOB B HEKOTOPOM aindaBute,
YIOBICTBOPSIONINX 33JaHHBIM OrpaHnueHIsM. [Ipeobpa3oBanme gncia B CHMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBHI U TIOCTIEIOBATENFHOCTH Yrcell. Brrancienre 0000MEHHBIX XapaKTEPUCTHK 3JIEMEHTOB MAaCCHBA WIIN YHCIIOBOH ITOCIEOBATEILHOCTH
(CyMMBI, TIpOW3BEINCHHS, CpEmHEro apu(METHIECKOTO, MHHAMAIBHOTO ¢ MaKCHMAaJIBHOTO JIIEMEHTOB, KOJHYECTBA DJIEMEHTOB,
YIOBIETBOPSAIOIINX 33JaHHOMY YCIIOBHIO). JIMHEHHBIN MMOWCK 3aJaHHOTO 3HAYEHHS B MAacCHBE. AJTOPUTMBI pabOTHI C DJIEMEHTaMH MAacCHBa C
OJTHOKPaTHBIM MPOCMOTpPOM MaccuBa. COPTHPOBKA OHOMEPHOTO MaccuBa. [IpocTbie METObI COPTUPOBKH (METOM MY3bIpbKa, METOA BHIOODA,
coptupoBka BcTaBkamu). CopTupoBka ciusHueM. brwicTpas coptupoBka waccuBa (amroputm QuickSort). JIBoumuHBIM TOHCK B
OTCOPTUPOBAHHOM MACCHBE

3.11

JByMepHBIE MacCHUBBI (MaTPHIIBI). AJITOPUTMBI 00pAaOOTKH JBYMEPHBIX MACCHBOB: 3allOJIHEHUE IByMEPHOTO YHCIOBOIO MACCHBA IO 33JaHHBIM
MIpaBUJIaM, IOMCK 3JIEMEHTa B JByMEPHOM MAaCCHBE, BBIUMCICHHE MAaKCHMyMa (MHHMMYyMa) M CyMMBI 3JIEMEHTOB IBYMEPHOTO MAacCCHBA,
IepECTaHOBKA CTPOK
1 CTOJIOIIOB ABYMEPHOTO MacCHBa

3.12

CroBapu (accolMaTUBHBIE MACCHBBI, 0TOOpaxeHus1). Xom-Tadbaunsl. Iloctpoenue anpaBUTHO-4aCTOTHOTO CIIOBAPSI IS 3aJaHHOTO TEKCTa

3.13

Crexu. AHaIM3 MPaBWIBHOCTH CKOOOYHOTO BRIpaXKeHHU . BhIuncieHne apu@MeTHieckoro BEIpaskeHUs, 3alIMCAHHOTO B MOCT(HHUKCHOH opMme.

Oqepe):u/l. Hcnonp3oBanue odyepeaun IJisl BpEMEHHOT'O XpaHCHUA JaHHBIX

3.14

Anroput™sl Ha Tpadax. [locTpoeHne MUHIMAIBHOTO OCTOBHOTO JIepeBa B3BEIICHHOI'O CBS3HOTO HEOPHEHTHpOBaHHOTO Tpada. KommuectBo
Pa3NUYHBIX MyTeH MEXIY BEPIIMHAMU OPUEHTHPOBAHHOTO AIMKINIECKOro rpada. AnroputM JleiKkcTpol

3.15

Hepesbs. Peanmsanus nepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. [lBomuHble (OMHapHBIE) nepeBbs. [locTpoeHwe nepeBa A 3aJaHHOTO
apu(METHIECKOT0 BEIpaKeHHs. PeKypcrBHBIE alropiuTMel 00xoa nepepa. Vcrmoas30BaHme CTeKa B ouepean Uit 00Xo/a fepesa

3.16

JII/IHaMI/I‘{eCKOS MporpaMMHpPOBaHUE KakK METOJA PCIICHUA 3adad € COXPAHCHUEM IPOMCKYTOYHBIX PE3YJILTATOB. 3anatm, peuracMbIC C
TIOMOIIBbIO ATUHAMUYCCKOI'O MPOTrpaMMHUPOBAHUS. BEIYMCIICHUE PCKYPCUBHBIX (l)yHKHHI;'I, HO)ICLIéT KOJINYECTBA BApHUAHTOB, 3aJa41 ONTUMHU3AIUN

3.17

[Tonsitue 00 OOBEKTHO-OPUEHTHPOBAHHOM TMporpammupoBanud. OOBeKTHl M Kiacchl. CBoiicTBa M MeToIbl 00BEKTOB. OOBEKTHO-
OpPHEHTUPOBAHHBIA aHaiM3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IMOAXOAa. MHKamcymsuus, HaclieloBaHHE,
OJIMMOPHU3M
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WnudopManiioHHbIe TEXHOJIOTHH
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Anamu3 naHHbIX. OCHOBHBIC 3a3J1auydl  aHalKM3a JAaHHBIX: NPOTHO3UPOBaHHE, KiIacCH(DUKANWSA, KIacTepPH3alWs, aHAW3 OTKIOHCHHH.
[TocnemoBaTenbHOCTL PEIICHUS 3a]ad aHallM3a JAaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA W OIIEHKAa KayecTBa JAHHBIX, BBIOOD W (WJIN)
MMOCTPOCHUE MOJICIH, TIpeoOpa3oBaHue aHHBIX, BU3yalU3alus JaHHBIX, HHTEPIPETAns pe3ysbraToB. [IporpaMMHbie cpeacTBa U MHTEpHET-
CEPBHCHI [T 00pabOTKH W NpeACTaBICHNS JaHHBIX. bosbiue nanaple. MammHaHoe 00ydeHne

4.2

AHanM3 NaHHBIX C MOMOUIBIO JJIEKTPOHHBIX TaOmuI. BeluncieHne cymMMbl, CpEIHErO apHU(PMETHYECKOro, HauOOJbllero (HaMMEHBIIETro)
3Ha4YeHHsl Juana3oHa. Beraucnenne kodddumenTa Koppesiuu ABYX PAAoOB AaHHBIX. [locTpoeHue cToia0YaThIX, TUHEHUYATBHIX U KPYTOBBIX
muarpamm. [loctpoenne rpadukoB Qyrkmmid. [lonbop muHMN TpeHOaA, pelIeHHE 3amad MPOTHO3MPOBaHUS. PemieHne 3agad ONTUME3AaIUU C
TTOMOIITBIO ANEKTPOHHBIX TAOJIHIL

4.3

Jduckperusanusi Tpd MaTeMaTHUYeCKOM MOJCIHPOBAHUM HEMPEPBIBHBIX MpoIleccoB. MojenupoBaHue IBWXKEHHA. MoJenupoBaHue
Ouonornyeckux cucreM. MareMaTHUecKue MOJETH B KOHOMHKE. BBIUMCIUTENbHBIE 3KCIEPUMEHTHI ¢ MoaesiMu. OOpaboTka pe3ynbTaToB
sKcnepuMeHTa. Meton HamMeHbIIHX KBaaparoB. OIeHKa YHCIOBEIX MapaMeTpOB MOAEIHPYEMBIX OOBEKTOB U MpoIreccoB. Boccranosnenne
3aBHCHMOCTEH 10 pe3yJibTaTaM SKCIEPUMEHTA

4.4

BepositHoctHBIe MOJienn. MeTtoasl MonTe-Kapno. UMutanmonHoe mogenupoBanue. CHCTEMbI MACCOBOTO OOCITYKUBaHHUSI

4.5

TabnuuHble (pesIIMOHHbBIC) 0a3bl JaHHBIX. Tabnuia — mpeacTaBlieHHe CBEACHUN 00 OMHOTHITHBIX 00bekTax. [Tone, 3amuch. Kirrou TaOuUIp!.
Pabota ¢ roroBoif 6a3oif maHHBIX. 3amogHeHHe 0a3bl JaHHBIX. [IOMCK, COPTHPOBKA M (UIBTPAIMS JaHHBIX. 3alpOCkl HA BBIOOPKY AAHHBIX.
3anpockl ¢ mapameTpamMu. BeraucisieMble 1mosis B 3ampocax.

MHorotabmu4Hble 0a3bl JaHHBIX. TWIBI CBs3edl Mexay Tabnumamu. Bremnuit ximrod. IlemocTtHocTh 0a3bl  JTaHHBIX. 3ampochl K

MHOT'OTAOIMYHEBIM 0a3aM JaHHBIX

4.6

TexcroBslil nporieccop. CpeacTBa MOMCKa M aBTO3aMEHBI B TEKCTOBOM Iporieccope. CTpyKTypHpPOBaHHBIE TEKCTOBBIE JTOKYMEHTHL. CHOCKH,
ornasiuenue. [IpaBuia UTHPOBaHUS HCTOYHUKOB M 0hopMIIeHHs Onbmorpaduyeckux CChblIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



