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NOACHUTENBbHASA 3AMNMUCKA

[IporpaMmMa 1m0 WH(DOPMAIMOHHBIM TEXHOJIOTUSAM Ha YpPOBHE CPEIHETO
obmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpPEOOBaHWM K pe3yabTaTam
OCBOGHHUSI OCHOBHOWM  0OOpa3oBaTeNbHOM  MPOrpaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxke ¢enepanbHOil paboueit
IPOrPaMMBbI BOCITUTAHHSI.

[TporpamMmma nmaér mpencTaBieHHE O IENAX, OOIMIEH cTpaTeruu OOyYeHHS,
BOCIIUTAHUA ¥ PAa3BUTUS OOYYAIOIIMXCS CpelcTBaMu Y4eOHOTO TMpeaMera
«MHpOpManIMOHHBIE  TEXHOJIOTHHA» Ha 0a30BOM YPOBHE, YyCTaHABIMBACT
00s13aTeTbHOE IPEeIMETHOE coJiep>KaHue, npeayCcMaTpUBacT ero
CTPYKTYPUPOBaHHE TI0 pa3ziejiaM M TeMaM Kypca, ONpeAeIsieT pacipeieieHUe ero
no kjaccam (rojam u3y4yeHus), Ja€T MpUMEpPHOE pachlpe/ieieHue y4eOHbIX YacoB
M0 TEMaTWYECKUM pas3fenaM Kypca H© PEKOMEHAyeMylo (IpUMEpHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  YIETOM  MEKIPEAMETHBIX |
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTHKH y4eOHOTO Tporecca, BO3PACTHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

[Iporpamma omnpenensieT KOJTUYECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTUKH
yueOHOro Mmarepuana JUisi KaXJOoro Troja U3yY4eHHs, B TOM YHCIE MJiA
COZIEPKATEIIbHOTO HAIOJIHCHHWSI PA3HOTO BHJAAa KOHTPOJSA (TIPOMEKYTOYHOM
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOUYHBIX paoor,
roCyJapCTBEHHOW UTOTOBOM aTTECTALIH)..

NudopmarimoHHbie TEXHOJIOTUH B CpeiHEM 00111eM 00pa30BaHUH OTPAKAECT:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOH JUCIHUIUIMHBI, HM3yYaroIIcH
3aKOHOMEPHOCTH MPOTEKAHUS ¥ BO3MOYKHOCTH aBTOMAaTH3aIlui WH(POPMAITMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIACTU  TPUMEHEHHs]  WHMOPMATHKU, TPEXKAE  BCEro
nH(OPMAITMOHHBIC TEXHOJIOTHH, YIIPABIICHNE U COIMAIbHYIO cepy;

MEXIUCITUIUIMHAPHBIN ~ XapakTep WHQOpMAaTHKH ©  HWHPOPMAIMOHHOM
NESATCTLHOCTH.

Kypc wunboOpMaImoHHple TEXHOJOTUM [IJII YPOBHS CPEIHEro OOIIero
oOpa3oBaHUs SBJISICTCSI 3aBEPIIAIONIUM 3TAlOM HEMPEPHIBHONW TOJTOTOBKH
oOy4Jaroruxcst B 001acTi HHOOPMATHKHA ¥ WH()OPMAITMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHA, OITUPACTCS Ha COACPKaHWE Kypca WH(OOPMATHUKHA YPOBHS OCHOBHOTO
oOmiero o0pa3oBaHHA U OIBIT TOCTOSIHHOTO TPUMEHEHUs WH(GOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH,  JaéT  TEOPETUYECKOE  OCMBICICHUE,
MHTEPIIPETALNIO U 0000IIEHUE 3TOTO OIBITA.

Pesynmprarel  6a3oBoro  ypoBHS = HM3y4eHHS ~ y4eOHOTO  mpeameTa
«MHDpopmanmonHbIe TEXHOJIOTHI OpPHUEHTHPOBAHBI Ha NOJTyYeHUE



KOMIETEHTHOCTEH I MOCHEAYIOLEH MPOoPecCHOHANbHON NEATEIbHOCTH KakK B
paMKax JAaHHOW NMpPeIMETHON O0JacTH, TaK U B CMEXKHBIX ¢ Heil obmactsax. OHu
BKJIFOYAIOT B CEOS:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMUA M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMETHash 00JacTh, PACIO3HABAHME COOTBETCTBYIOLIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIE MTOIXObI
K U3YUYEHUIO SIBJICHUI, XapaKTEpHBIX JJI1 U3y4aeMOU peIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayH,
XapakTEepHbIE ISl MCHOJIb30BAHUS METOAOB M HMHCTPYMEHTapus JaHHOU
npeIMEeTHON 00J1acTH;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU 00JACTIMU
3HAHUM.

B pamkax 0a30Boro ypoBHS H3y4eHHMsI HH(GOPMATUKU OOECIEeUHBAETCS
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alnugax  OpodecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € LU(POBBIMU TEXHOJOTUSAMH, TaKUM Kak
nporpaMMHasi MH)XEHepHs, UHQOpMalMoHHasi 0e30MacHOCTb, MH(POPMAIlMOHHBIE
CUCTEMbl M TEXHOJIOTUH, MOOWJIbHBIE CUCTEMBI W CETH, OOJIbLIME JaHHbIE U
MalIMHHOE O0O0Yy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeW, HCKYCCTBEHHbIN
WHTEJUIEKT, TEXHOJIOTMH OECHpOBOJHOM CBA3M, POOOTOTEXHHKA, KBAHTOBBHIE
TE€XHOJIOTHH, CUCTEMBI PAaCIpEAEIIEHHOIO PEECTPa, TEXHOJOTHMH BUPTYaJIbHOW WU
JIOTIOJTHEHHOM pPeajbHOCTEM.

OcHoBHast 1enb uU3ydeHHss yudeOHoro mpenmera «MHopmaloHHbIE
TEXHOJIOTUW» Ha 0a30BOM ypOBHE CPEIHEr0 OOIIero 00pa3oBaHUs — 00ECIIeUECHUE
JanbHEHIIero pa3BUTUS WH(OOPMAIMOHHBIX KOMIETEHIUN OOyYaronierocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BUBAOILErocs MHPOPMAIIMOHHOTO 00I1ecTBa
Y BO3pACTAIOIIEH KOHKYPEHIIMM Ha pBIHKE Tpyaa. B cBsI3M C 3TUM H3y4yeHUE
uH(popManmoHHbIX TexHonorui B 10—11 kitaccax A0MKHO 00€CIeUnTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpoOpMaTUKH, HWHDOPMAMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMI B
COBPEMCHHOM OOIIECTBE;

c(OPMUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIJICHHUS,;

cOpPMHPOBAHHOCTh YMEHHMM pa3nuyarh (KTl W OLEHKH, CpPaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUJIETh HMX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;

C(OPMUPOBAHHOCTh ~ NPEACTABICHUA O BIUAHUM  HMH(POPMAIIMOHHBIX
TEXHOJIOTUI Ha HU3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,



HYKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOr0, MPUPOIHOTO,
PrOHOMHUYECKOTO,  MEIUIMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

MPUHATUE TPABOBBIX U 3TUYECKUX aCHEKTOB MH(GOPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HH(POPMAIIH;

CO3JaHHE YCIIOBUW JJisi pa3BUTHUSL HABBIKOB y4€OHOH, MPOEKTHOM, HAYyYHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHUBAIIMKM OOYYalOIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydebHoro mnpeamera «MHGOpMaIMOHHBIE TEXHOJIOTHUM)
BBIICIISIFOTCS] YETBHIPE TEMATHYECKUX pa3/ena.

Pasznen «LludpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JAPYTUX JJIEMEHTOB LHU(PPOBOrO OKPYKEHHS, BKIIOUas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(MOPMALIMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIN anmapar WHPOPMATUKH, BOMPOCH KOJAUPOBAHUA HHPOpPMAIIUU,
U3MepeHuss MHOOPMAIIMOHHOTO 00BhEMa JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMITbIOTEPHOT'O MOJEIIMPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAHHeE)» HAIPaBJICH HAa pPa3BUTHUE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy alrOpUTMOB M OLEHKY MX CIOKHOCTH,
(GbopMUpOBaHKE HABBIKOB peali3alliyd MPOrpaMM Ha S3bIKax MPOrpaMMHPOBAHMUS
BBICOKOT'O YPOBHH.

Paznen  «WH(popMauMOHHBbIE  TEXHOJOTMM»  TOCBAIIEH  BOIMPOCaAM
NpUMEHEHUsT MH(POPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
IIPOTrPAMMHBIX NPOAYKTaX W MHTEPHET-CEPBHUCAX, B TOM YMCJIE B 3aJla4ax aHajIu3a
JAHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U DJIEKTPOHHBIX TaONHULl JJIS PEIICHHUs
NPUKIIAJAHBIX 33]1a4.

B NPUBEIEHHOM nanee COJZIEpKAHUU y4eOHOr0 npeaMera
«MHpOopMaLIMOHHBIE TEXHOJOTUN» KYPCUBOM BBIIEJIEHBI JOMOIHUTEIbHBIE TEMBI,
KOTOpBbIE HE BXOIAT B 0053aTElIbHYIO NpPOrpaMMy OOYyYeHHs, HO MOTYT OBITb
OpEJIOKEHBl JJII HW3YYCHHUS OTAEIbHBIM MOTHBHUPOBAHHBIM U CIHOCOOHBIM
00y4Jarommumcs.

ba3oBblii ypoBEeHb HU3Yy4YeHUS] HMHPOPMATUKH O0OECIeurnBaeT: MOATOTOBKY
oOyJarolmuxcs,  OPUEHTHPOBAHHBIX  HAa  CHEHUAJIBHOCTM B  00JacTH
UHPOPMAIIMOHHBIX TEXHOJOTHMM W HMH)KEHEpPHbIE CHEIHAIbHOCTH, YYacTHE B
MMPOEKTHOM M HCCIIENOBATEIbCKOW ACATEIIBHOCTH, CBA3aHHOM C COBPEMEHHBIMHU
HaIpaBJIeHUsIMU OTpaciu MHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH,



MOJITOTOBKY K YYacTHIO B OJIMMITMAAAaX M chaadye EJQMHOTO TrocynapCTBEHHOTO
’K3aMeHa Mo UH(OpMaTUKe.

[TocnemoBaTeTbHOCTh M3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OOydeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS NIPH IOJTOTOBKE padouei
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHHSL.

OO11ee ynCiIo YacoB, pEeKOMEHAOBAHHBIX IS M3y4deHust uHpopmaTuku — 136
gaca: B 10 kiacce — 68 wacoB (2 gaca B Hemeno), B 11 kimacce — 68 gacoB (2 yaca B
HEJISIIO).



COOEPXXAHUE OBYYHEHUA

10 KITACC

udpoBasi rpaMOTHOCTH

TpeGoBanusi TEXHUKM OCE30MACHOCTHM W TWUTHEHBI TIpu paboTe C
KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHLMIIBI PaOOTHI KOMITBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. APXUTEKTYpa
¢on Heiimana. ABTOMAaTHYECKOE BBIIOJIHEHUE MPOrpaMMBbl IMPOLIECCOPOM.
OmnepatuBHas, NOCTOSHHAasT M JOJroBpeMeHHass namsaTb. OOMEH JaHHBIMU C
TOMONIBI0 KUH. KOHTpOIIIEpsl BHEIIHUX YCTPOUCTB. IIpsAMON 1OCTYyN K ITaMsITH.

OCHOBHBIE ~ TEHACHUWH  PA3BUTUSA  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapannenbHbie BBIYUCIICHUS. MHoromnpoueccopHbIe CUCTEMBI.
CynepkoMibloTepsl. PacnpenenéHHbple BbIUNMCIUTENbHBIE CUCTEMBI U 00paboTKa
OoNbIIMX JaHHBIX. MoOOWIbHBIE IM(PPOBBIE YCTPOWCTBA M HUX pOJIb B
KOMMYHUKAIUAX. BcTpoennblie KOMIIBIOTEPHI. MUKpPOKOHTPOJUIEPHL.
Po6oTr3upoBaHHbIE TPOU3BOICTBA.

[TporpamMmMHOe obOecriedeHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IporpaMMHOro obecreyeHus: U uX HazHaueHue. OcoOEHHOCTH MPOrPaMMHOTO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamnenbHoe mnporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecreueHue. OnepalnroHHbIE CUCTEMbl. Y THIIMTHI.
HpaiiBeppl  ycTpoiicTB. MHCTammsiuuss W JAEUMHCTAUIALUSA  OPOTrPAMMHOIO
o0ecrniedeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHus W UMEHOBaHUS (aljoB B
nosiroBpeMeHHon namatu. [llabnonsl 11t onucanus rpyni (aisos.

[IporpammHoe oOecnieueHue. JIMleH3UpOBaHKE MPOTPAMMHOTO 0OECIIEUEHUS
u uudpoBrix pecypcoB. IlponpuerapHoe u cBOOOAHOE MPOTrPAMMHOE
obecneuenne. Kommepueckoe 1 HEKOMMEPUYECKOE HCIIOJIb30BAHUE MPOrPaMMHOTO
obOecnieueHnss W IUQPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMasl
3aKoHoarenbCcTBOM Poccuiickor @enepanuy 3a HENPABOMEPHOE HCIOJIL30BAHUE
MpOTrpaMMHOTro obecrieueHus U U(PPOBBIX PECYPCOB.

[IpUHIUIIBI IOCTPOCHUS U anmnapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokonbl. Cetb NHTEepHET. Anpecauus B cetu MuTepHet. [IpoTokonsl
crexka TCP/IP. Cucrema noOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojceTw ¢ moMomibl0 Macok nonacereid. CereBoe
aagMuHuAcTpupoBaHue. [loilydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.



[IpoBepka Hamuuusi CBsA3U C y3i0M cetu. OnpejeneHue mapiipyTa JIBHKEHUS
MaKEeTOB.

Buast  pestensHocth B cetw  Uutepner. CepBuckl  UMHTepHeTa.
['eonndopmanmoHHbie CUCTEMBI. ['€00KaIIMOHHBIE CEPBUCH PEATLHOTO BPEMEHU
(HanpuMmep, JIOKalMs MOOWJIBHBIX TEIe(POHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OpOHUPOBaHUE OMIETOB U TOCTUHMII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEpPBUCHI U yciyrd. ColuanbHbIE CETH —
OpraHu3alys KOJUJIEKTMBHOTO B3auMMOJIEUCTBUS U oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema momIMHHOCTH
nostyueHHoi uHdopmaiu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHBbIE M JKOHOMHUYECKHE YTpO3bl, CBS3aHHBIC C HCIOJIb30BaHUEM
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOrui. OOImue mnpoodsieMbl 3alUThI
uHdopmaruu 1 uHboOpMmarMoHHOW  Oe3omacHocTu. CpeacTBa  3aIMTHI
uH(pOpMAIIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uH(popManMoOHHBIX cuctemax. IIpaBoBoe oOecrnieueHne WHOOPMAMOHHON
0€30MacHOCTH.

[IpenoTBpanieHne  HECAHKIIMOHUPOBAHHOTO  JOCTynma K  JIMYHOU
KOH(UIeHIMAaNBbHON HH(POpPMAIIUK, XPaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWMIIbHBIX yCTpoicTBax. BpemonocHoe mporpaMmHoe obOecrieueHrne u CrocoObl
OOpbObI ¢ HUM. AHTHUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOTO apXHUBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

[udpoBanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPHI.
[udper npoctoit 3amensl. [Mludp Lesaps. [ludp Bmxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0cCHOBLI HHPOPMATHKHU

Nudopmarusi, nannsie u 3HaHusA. MHbOpMalMOHHbBIE MPOIIECCHl B MPUPOJIE,
TEXHUKE U 00IIIeCTBE.

HempeppiBHBIE W JTUCKpPETHBIE BEJIWYUMHBI W CHUTHAIBL. HeobxoammocTh
JTUCKpeTH3aluy UHGOpMAIlMY, MNpEeIHA3HAUYCHHOW MJIsi XpaHEHUs, Nepeiadyu u
00paboTKH B IIU(PPOBBIX CHCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIbI.
JlexoqupoBaHue COOOIIEHMIA, 3aITMCAHHBIX C TTOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycinosue @ano. IlocTpoeHne OIHO3HAYHO AEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuiel u3aMepenus koaudectBa uHbopmanuu. AaBUTHBIA MOIXOM K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrempl cumcienus. Pa3BépHyTas 3amuch IENBIX W APOOHBIX YHCENT B
MO3UIIMOHHOW cucTeme cuuciaeHusi. CBoiCTBa MO3UIIMOHHOW 3amuCH YuUCa:
KOJMYECTBO UG B 3aNUCH, MMPU3HAK JCIUMOCTH YMCIa HA OCHOBAHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOia LEJIO0ro yncia u3 P-u4HON cuCcTeMbl CUUCIICHUS B



JECATHUYHYIO. AJTOpUTM MEpeBOJa KOHEYHOM P-w4HON OpoOH B NECATUUHYIO.
ANTOPUTM NEpeBOa LIEJIOr0 YHUCIAa U3 ACCATUYHOW CHCTEMBl CUUCIECHHS B P-
nuyHyro. IlepeBox KoHeyHOM pAecaTUUHOM npoOu B P-uunyro. J[BouuHas,
BOCBMEPHUYHAS W LIECTHAILATEPUYHAS] CUCTEMBbI CUMCIICHHUS, CBSI3b MEKIY HUMHU.
Apudmerrueckue ornepanydd B MO3UIMOHHBIX CHUCTEMaxX CUMCleHus. TpouyHas
YPAaBHOBEIICHHAs CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKH.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpadUuecKuX TaHHBIX MPHU 3aJaHHBIX Pa3pEIICHUH U TJIyOMHE KOJUPOBAaHUS 1[BETA.
[IBeToBbie MoOmenu. BektopHoe komupoBanue. @opmatsl rpaduyeckux ¢haitsios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konupoanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX
[P 33JaHHBIX YAaCTOTE JUCKPETHU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3bIBaHMs. BpickaszbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBaHUS U BCEOOIIHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckue TtoxaecrBa. JlOKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOLIBIO
Ta0NML ICTUHHOCTH. JIornueckue onepaluuy U Onepalui HaJl MHOKECTBAMHU.

3aKkoHbl anreOpbl JOTMKUA. ODKBHBAJICHTHbIE MPEOOpPA30BAHMS JIOTHUYECKUX
BBIp@XCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTbh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIMA OT KOJIMYECTBA apryMeHTOB. [1oJHbIE CUCTEMBI TOTUYECKUX (DYHKITHMA.

Kanonnueckne  QopMbl  Jlormueckux  BblpakeHHil.  CoBepIlIEHHBIE
JIU3BbIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMaJIbHBIE (DOPMBI, aJIrOPUTMBI HX
MOCTPOEHHUS MO Ta0JIMLIEe UCTUHHOCTH.

Jlornueckue »3JeMEHTHI B cocTaBe KomIbtoTepa. Tpurrep. Cymmatop.
MHoropa3psaueii cymmarop. IloctpoeHne cxeM Ha JIOTMYECKUX DJIEMEHTax I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKHCEN B MHaMATH KoMibioTepa. OrpaHUYE€HHOCTH
JAarna3oHa 4YuCeNl MPU OrPaHMYECHUH KoiudecTBa paspsaoB. llepenonHeHue
pa3psiAHON ceTku. be33HakoBbIe M 3HAKOBBLIE JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIM
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukimyecknii  capurn.  [lludpoBanme ¢ moMompIO MOOWTOBOW — OmEparuu
«uckimovaromee NI ».



[IpencraBneHre BEHMIECTBEHHBIX YMCEN B NaMATH KOMIbIOTEpa. 3Havamias
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYCHWH BEIISCTBEHHBIX 4Hcen. [IpoOmembl
XpPAaHEHMsS] BEIIECTBEHHBIX YHCEN, CBS3aHHbIE C OIPAHUYEHUEM KOJUYECTBA
pa3psaoB. BrimonmHeHne omnepanuii C BEIMIECTBEHHBIMM YHUCIAMH, HAKOIUICHUE
OLIMOOK MIPU BHIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOpPUTMOB
YOPaBJIEHUS] HCIOJHUTEISIMU M BBIUYHCIHUTEIBHBIX alropuTMOB. OrpeneneHue
MCXOJIHBIX JJAHHBIX, IPU KOTOPBIX AIITOPUTM MOXKET J1aTh TPeOyeMbIil pe3ybTar.

Oranbel penieHus 3aaad Ha KommbroTepe. MHCTpyMEHTalIbHBIE CPEACTBA:
TPAHCIATOP, OTIAAUUK, TmpodunupoBumK. Kommunsuus u UHTEpHpeTaIus
nporpamMm. BupTyajibHbie MalllMHBI.

WUurerpupoBanHas cpena pas3paboTku. MeToabsl OTIAIKU IPOrpamM.
Hcnonb3oBanue TpaccUpoBOUHbIX Tabnui. Otinanouynsii BeiBoA. IlomiaroBoe
BBITIOJIHEHNE MTpOTrpaMMebl. Toukn octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJbHBIC, JIOTHYECKHE. BeTBiieHus.
Cnoxuple ycnoBuss. Iluknbel ¢ ycnoBueM. ILlukibl 1O  TIEPEMEHHOM.
B3anMmo3aMeHSIEMOCTh  pa3MYHBIX  BUAOB  LMKJIOB. VHBapuaHT [UKIIA.
CocTraBneHue 1IUKIAa C HUCIOJIb30BAaHUEM 3apaHee ONpEeNeIEHHOr0 HHBapHaHTa
UKJIA.

JlokymeHTHpOBaHue MIPOTrPaMM. Hcnons3oBanue KOMMEHTApPUEB.
[ToaroroBka onucaHusi HpOrpaMMbl U UHCTPYKLIHH JJIs1 OJIb30BATEIIS.

AnTOpUTMBI 00pa0OTKM HATYPaIbHBIX YUCEN, 3aITMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucjia Ha OTAeNbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl U TIpOMU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM auaria3zoHe. [IpencraBienue
4yclia B BUJIe HA0Opa MPOCTHIX COMHOXHUTENEH. ANTOPUTM OBICTPOrO BO3BEACHUS
B CTEIICHb.

O6paboTka JaHHBIX, XpaHAIUXCcs B (aiiyiax. TeKCTOBbIC U TBOMYHBIC (PaiIbl.
daitnoBbie TIepeMeHHBbIE ((aitnoBbie ykazaTtenu). Urenwe u3 (aitnma. 3anuck B
(aii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoeayphl U GyHKIIVH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpolenypbl u
dbynkuuu. Mcrionp3oBanue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBanue CTaHAApTHOM OMOMMOTEKH S3bIKA MPOrPaMMHUPOBAaHHUS.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbHbINA IPUHLIMI TOCTPOEHHUS IPOrPAMM.



YucneHnusle MeToAapl. ToyHOe W TOPUOMIKEHHOE pEIICHUs  3a/layH.
YuclieHHbIE METO/IbI PELIEHUS] YPaBHEHUI: METOJ 1epedopa, METO/ IOJIOBUHHOTO
nenenus. [lpuOnmx€HHOE BBIYMCIEHUE JJIMH KPHUBBIX. BbIUMCIIEHHE ILTOIIAIEH
buryp ¢ TOMOIIBIO YHUCIEHHBIX METOAOB (METOJ MNPSIMOYTOJIBHUKOB, METOJ
tpaneunii). Ilouck wmakcumyma (MUHUMyMa) (QYHKIMH OJHOM TIE€pEeMEHHOMU
METOZOM ITOJIOBUHHOTO JIE€JICHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS i 0OpaObOTKH CUMBOJIBHBIX CTPOK. AJNITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa3OueHue CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, IOUCK MOACTPOKHU
BHYTPH JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha APYTYIO CTPOKY.
['eHepanus Bcex CIOB B HEKOTOPOM aiipaBUTE, YIOBIETBOPSIIOUIMX 3aJJaHHBIM
orpannuyeHusM. [IpeoOpa3oBaHue yucia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl U TOCIENOBATENbHOCTH 4YHced. Bbluncienue 0000MEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAaCCHBA MJIM YUCIOBOM MOCJIEA0BATEIbHOCTU (CYMMBI,
MIPOU3BEIECHUS, CPEIHEr0o apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CoptpoBka OHOMEpHOro Maccua. IIpocTeie METOABI COPTUPOBKU (METOL
my3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beicTpass coptupoBka MmaccuBa (amroputM QuickSort). /[BouuHBIM TOMCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHBIE MaccuBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MAacCCHBOB: 3aII0JHEHHE ABYMEPHOI'O YMCJIOBOIO MACCUBA MO 33/IaHHBIM MTpaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, NEPECTAHOBKAa CTPOK M CTOJOIIOB
JBYMEpPHOI'0 MacCHBa.

NudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u (popmarupoBanue. I[IpoBepka
opdorpadun u rpammartukd. CpencrBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanme — cruieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHOCkH, ornaBieHue. KosuiektuBHas paboTra ¢ JTOKyMEHTaMHU.
HHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpolieccopax. OOIauHble CEpBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. CrHenuanu3upoBaHHbBIE CPEACTBA PEJAKTHPOBAHUS MAaTEMATHYECKHX
TEKCTOB.



AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHAIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KiIaccuukanus, KiacTepusalMs, aHanu3 oTkJIoHeHuil. IlocnenoBarenbHOCTD
peleHus 3a7ad aHaliM3a JaHHBIX: COOp MEePBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KauyecTBa JaHHBIX, BEIOOP W/WIIM MOCTPOEHUE MOJAENH, IPEO0Opa30BaAHUE TAaHHBIX,
BHU3YyallM3allUs JAHHBIX, MHTEpIIpETalus pe3ynbTaToB. IIporpammueie cpencrsa u
UHTEPHET-CEPBUCHI JIIsI 00pabOTKH U Mpe/CTaBICHUs JaHHBIX. bombIine naHHbIE.
Mammnnoe o6y4yenue. HTeNIeKTyanbHbli aHaIU3 JaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOIUL. BblUnciIeHHE CyMMBI,
CPEIHETO apU(PMETHUECKOTr0, HANOOJIbIIErO (HAUMEHBIUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuumeHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJIOYATHIX, JMHEHYAThIX W KpPYroBbiXx jauarpamm. IlocTpoeHue rpadukoB
¢bynkuuid. [TogOop MuHUK TpeHaa, pelIeHne 3a1a4 IPOTHO3UPOBAHUS.

UucneHHOE pelleHUEe YpaBHEHHM ¢ TOMOUIbIO TOA00pa MapameTpa.
OnTuMu3anys Kak MOWCK HAWIyYIIEro peluleHus B 3a/laHHbIX ycioBUsX. LlemeBas
(GyHKUMS, oOrpaHuueHusd. JIokanpHble M TJIOOQJIBHBIH MHHHMYMBI —II€JIEBOM
¢yHkuuu. Pemenue 3a1a4 oNTUMHA3AUU C TOMOUIBIO 3JEKTPOHHBIX TAOIHUL.

11 KNNACC

Teopernueckne oCHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OILIGHKE KOJIMYecTBa WHGOpMAIMU. 3aKoH
apnutuBHOCTH uH(opmaruu. @opmyna Xapriau. MHbopmanmss U BEpPOATHOCTS.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbiXx. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl cKaTHsl JaHHBIX C TOTEPSIMH. Y MEHbILIECHHE
rIIyOuHBI KogupoBaHus nBeta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepeayd JaHHBIX. 3aBUCUMOCTb BPEMEHHM Tepeayu  oT
WH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XapaKTEPUCTUK KaHama CB3U. [IpudnHbI
BO3HUKHOBEHHs OIMMUOOK TIpu Tiepenade JaHHbIX. Kogbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMMOKHM, BO3HUKAIOIIME TPH TMepenade JTaHHbBIX.
Paccrosinne Xommunra. Koguposanue ¢ moBTopenuem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CUCTEMHbBIN
ahdekrt. YnpapneHue kak nHGopMaMoHHbIN nponecc. OOpaTHas CBS3b.

Mogaenu u monenupoBanue. Llens mMonenupoBanusi. COOTBETCTBUE MOJIEIIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. dopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpeacraBnenure pe3yabTaTOB MOJAEIUPOBAaHUS B BHUAE, YIOOHOM ISt
BOCIIPUATHS yesnoBekoM. ['paduueckoe npeacTaBieHne JaHHBIX (CXEMbl, TAOIHIIbI,

rpaduKm).



I'padbi. OcHoBHble noHsTHS. Buasl rpagos. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MAaTpHI], CIHACKOB CMEXHOCTU. Pemenwne
ATOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM TpadoB (MOCTpOEHHUE
ONTUMAJBHOIO IYyTH MEXJIy BeplIMHAMU Trpada, ompeieseHue KOJIMYecTBa
pa3IMYHBIX IIyTE€d MEXIy BEPIIMHAMM OPHUEHTUPOBAHHOIO ALUKIAYECKOIO
rpada).

HepeBns. bunaproe nepeBo. JlepeBnsi momcka. CrocoObl 00xoma mepesa.
[TpencraBienue apupMeTHUECKUX BBIPAKEHUHN B BUIE AepeBa. [J[uckpeTHble Urpbl
JIByX UTPOKOB C MoJIHOM nH@opmanueit. [loctpoenne nepesa nepedbopa BapHaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHOM (popMe. BBIUIpHIIIHbIE U TPOUTPHIIIHBIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencrBa UCKYCCTBEHHOIO MHTEIUIEKTa. CEpBUCHI MAIIMHHOIO IEPEBOJA U
pacrnio3HaBaHusl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MeHTUUKALKI U MOUCK
U300paKeHUH, pacIrio3HaBaHUE JIULL CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMIpax. Mcrmosib30BaHHE METOIIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronux cucremax. Mcrnonb3oBaHuE METOOB
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX UHTEIIEKTYaIbHBIX CUCTEM. HEMPOHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

Qopmaim3anuss  NOHATHSA — anropurma.  Mammbea  TeropuHra  Kak
YHUBEpCcaJIbHas MOZENb BeruncieHui. Teznc Yépua—TwropuHra.

OrneHka CJIOXHOCTH BhIUMCIEHUN. BpeMst paboTel u 00BEM HCIONIB3YyEMOI
naMATH, HX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxHocTH. IlepebopHble anroputmbsl. [Ipumepsl pa3IUYHBIX — AJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[louck mpoOCTBIX 4YMcesl B 3aJaHHOM [HANa30HE C IOMOIIBIO aJrOpUTMa
«petiero DparoceHar.

MHuoropa3zpsgHbie LeIble Yucia, 3a1a4d JUIMHHONW apu(METUKH.

CnoBapu  (accoUMaTUBHBIE MAacCUBBI, OTOOpaKeHUsA). XOII-TAOJHIIBI.
[TocTpoenue angpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BBIpaXEHUsA. Beruucienue
apu(PMETHIECKOTO BBIPAKEHHUS, 3aMMMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnonb3zoBanue ouepeau 1isi BDEMEHHOTO XPAHEHHUS! TaHHBIX.

Anroputmbel Ha rpadax. I[locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIICEHHOTO CBSI3HOTO HEOpHEeHTHpoBaHHOro rpada. KomuyecTBo paziauuHbIX
nyTeld MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AIMKIMYECKOTO rpada. AIroputm
JIeHKCTpBHI.



epesbs. Peanuzanus nepesa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapubie) naepeBbs. I[locTpoeHue nmepeBa Mg 3aJaHHOTO apU(YMETHUECKOTO
BbIpakeHHsI. PekypcuBHBIE anroputmsl o0xona AepeBa. Mcmnonbs3oBaHue cTeka U
ouepeau s 00xXo/1a JepeBa.

JnHamMu4eckoe NpPOrpaMMHUpPOBAHME KAaK METOJl pEIICHUs 3aaad  C
COXpPaHEHHEM NPOMEXKYTOUHBIX PE3YyIbTATOB. 3aJauM, pElIaeMbleé C MOMOIIbIO
JTUHAMUAYECKOTO TPOTPAMMHUPOBAHUS: BBIYMCICHWE PEKYPCUBHBIX (DYHKIIHM,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a]1a4M ONTUMHU3ALUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTtka mporpaMMm Ha OCHOBE OOBEKTHO-OPHUEHTUPOBAHHOIO MOJX0JA.
WNukancynsuusi, Hacjie10BaHue, TOJIUMOPPU3M.

Cpenbl ObicTpodi pa3paboTku mnporpamM. IIpoektupoBanue wunrtepdeiica
noib3oBatens. cnonb30BaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
OCTpoeHUsI uHTEep(deiica.

O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o  mapaaurmax
pOrpaMMHUPOBAHUSI.

HNudopmanuoHHbIe TEXHOJIOTMH

OTtanbl  KOMIIBIOTEPHO-MAaTEMATHYECKOTO  MOJCIUPOBAHUS:  MOCTAHOBKA
3a/aund, pa3paboTKa  MOJENIHM, TECTUPOBAHHUE  MOJCIH, KOMIIbIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOJACIHUPOBAHUSI.

JuckpeTu3anuss 0pU MATEMAaTHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
nmpoiieccoB. MogenupoBanue JBWKEHHUS. MojenupoBaHue  OMOJOTHYECKUX
cucteM. Marematuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIC
HKCTIIEPUMEHTHI C MOJICIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBbIINX KBaJpaToB.
OrneHka YHCIOBBIX TAPaAMETPOB MOJCIUPYEMBIX OOBEKTOB M MPOIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yabTaTaM 3KCIEpUMEHTA.

BepostHoctheie  momenu.  Metoast Monte-Kapno.  MMutanmonHoe
MozenupoBaHue. CUCTEMbI MACCOBOTO OOCTY>KUBAHUS.

Tabnuunbie (pensiuMoHHBIE) Oa3bl AaHHbIX. Tabmuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOTMHHBIX oOBekTax. Ilone, 3ammchk. Kimrou Tabauiel. PaboTa ¢
roToBOM 0a30if nMaHHBIX. 3amojHeHWe O0a3bl JaHHBIX. [loWICK, COpPTUpOBKA U
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JaHHBIX. 3allpOChl C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MuoroTtabiuunbie  0a3bl JaHHBIX. THWIBI CBS3€M MEXIy TaOIHIlaMHu.
Bremnuii kro4. [lenocTHOCTh 6a3b1 TaHHBIX. 3aMpoCchl K MHOTOTAOIWYHBIM Oa3am
JTAHHBIX.



WNutepHer-nipunoxenus. 1lonsaTre o cepBepHON U KIIMEHTCKOW YaCTAX CaWTa.
TexHOoNorus «KJIHEHT — CEpBEP», €€ TOCTOMHCTBA U HEeNOCTaTKU. OCHOBBI SI3bIKa
HTML wu xackamubix tabmmn ctwieid (CSS). Cuenapum Ha s3bpike JavaScript.
®dopMbl Ha BeO-CTpaHUIIE.

Pa3menienue BeO-cailToB. Ycimyra XocTuHra. 3arpyska ¢aiioB Ha CaiT.
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NINAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMBI NO
WHOOPMATUKE (YINYBJIEHHbIW YPOBEHb) HA YPOBHE
CPEOHEIO OBLUEINO OBPA3OBAHUA

JINYHOCTHDbIE PE3YJIbTATbI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEU MO3HIIMEH
JUYHOCTH, CHUCTEMOWM IIEHHOCTHBIX OpHUEHTAIMW, TO3UTUBHBIX BHYTPEHHHX
yOeXKJACHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[IEHHOCTSIM  POCCHMCKOIO
OOIIECTBA, PACUIMPEHHUE KU3HEHHOIO OMbITA M ONbITA JESITEIBHOCTU B IMpPOIECCe
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HAalpaBJICHUN
BOCIIMUTATENBHOUN JESITEIBHOCTH.

B pesynpTaTe nzydeHuss ”HQPOPMAalMOHHBIX TEXHOJIOTHI HA YPOBHE CPEAHETO
oOmiero oOpa3zoBaHusi y oOyu4aronierocss OyAayT c(OpMHpPOBaHBI CIEIYIONINE
JUYHOCTHBIE PE3YJIbTaThI:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA M TpaBOMOpSAAKa,  COOJIOJIEHME  OCHOBOIIOJATAIOIIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH()OPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh IPOTUBOCTOATh HWJEOJIOTUM SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOILIEHWE K UICTOPUUYECKOMY HACIEIUI0, TOCTHKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHNMaHUE 3HaYCHUSI HHOOPMATHKU KaK HAYKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYalMI0 U MPUHUMATh OCO3HAHHBIE pEUICHUS,
OPUEHTHUPYACh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOUas OCTETUKY HAYyYHOTO W
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PA3JIMYHBIE BHUJBl HCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCITOJIb30BAaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;



S) pu3u4ecKoro BOCHUTAHMS:

c(OpMUPOBAHHOCTh ~ 30POBOTO W Oe3omacHOro  oOpa3a  JKU3HH,
OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO, B TOM YHUCJIE 3a CYET
coOto/IeHusT TpeOOBaHM Oe30MacHON dKCIUTyaTallud CPEACTB MH(DOPMAIMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTUBHOMW JESTEILHOCTH TEXHOJOTMYECKOW M COLMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

uHTEepec K cdepaM MNpoPecCHOHANBHON AESTENbHOCTU, CBS3aHHBIM C
nHpOpMATUKON, TPOrpaMMHUpPOBAHMEM U HUH(OOPMAIMOHHBIMU TEXHOJOTHUIMU,
OCHOBAaHHBIMU HA JIOCTIKEHMSIX HAyKW HHPOPMATUKH M HAYYHO-TEXHUYECKOIO
mporpecca, yMEHHE COBeplLIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30oBaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pemieHusi, B TOM 4YHCI€ C Yy4€TOM BO3MOXKHOCTEH HMH(POpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKHU, JOCTHKEHHUSIM HAayYHO-TEXHUYECKOrO Iporpecca H
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UHHOPMAIMOHHBIX PECYPCOB,
MH(MOPMAITMOHHBIX TPOIECCOB U HH(MOPMAIIMOHHBIX TEXHOJOTHN B YCIOBUSIX
unppoBoil TpaHchopmauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHUE LIEHHOCTH HAYYHON ESTEIbHOCTH, T'OTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO U UCCIIEA0BATEIbCKYIO AEATEIbHOCTh UHANBUYAIBHO U B TPYIIIIE.

B mporecce noCTHXKEHUS JIMUHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no wuHpopMaTHKe Yy OOYy4YarOIIUXCS COBEPIICHCTBYETCS AMOILMOHAJIBHBIN
MHTEJUIEKT, Npenoaraouuil chopMUpOBAHHOCTE:

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aanTUPOBATHCI K
AMOIMOHAJILHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOIICH CTPEMJICHUE K JOCTIKCHUIO LEJIU U
yCIEexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JEHCTBOBATh, MCXOJ M3 CBOMX
BO3MOKHOCTEH;



HIMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €T0 MPU OCYUIECTBICHWUW KOMMYHHKAIUH, CIOCOOHOCTH K
COYYBCTBUIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBaTh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

METAIMNPEAOMETHBIE PE3YJIbTATbI

B pesynbpTaTe nzydenus nHQOPMAIMOHHBIX TEXHOJIOTHIA Ha YPOBHE CPEIHETO
oO1iero oo6pazoBanus y oOydaronierocsi 0yayT chopMUpOBaHbI METaNpPeAMETHbIE
pE3yNbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YUEOHBIX JCHCTBUSAX, a UMECHHO —
MO3HABATENIbHbIE  YHHUBEPCAJIbHbIE y4eOHBIE JIEUCTBUS, KOMMYHHKATHBHBIE
yHUBEpCaJIbHbIC Y4YeOHBbIC ICUCTBUS, PETYJSITUBHBIE YHUBEpCAJIbHBIC Y4YEOHBIC
JEHCTBUS, COBMECTHAS JIEATECILHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE yUeOHbIe el cTBUA

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UpOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIICCTBEHHBIM IPU3HAK WM OCHOBAaHHS JJII CPaBHCHHS,
KJIacCU(UKAIIUA U 000OIICHHS;

OTpPENCNATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPHUTEPUU UX
JIOCTUKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMBbI ¢ yU4éTOM aHajau3a WMEIOIIUXCS
MaTepHUaJIbHBIX U HEMaTepUAIIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3yJILTATOB
IEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINIOJNHATH PabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeliCTBUSA:

BJIAJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY TOMCKY METO/IOB PEIICHUS IPAKTUICCKUX 3aa4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,

OCYIICCTBJIATh PA3IUYHBIC BHJIBI JICSITCIBHOCTH IO TIOJYYEHHUIO HOBOTO
3HAaHMS, €r0 HWHTEPIpETalHH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUIHBIX



y4eOHBIX CHUTyallMsX, B TOM YHCIE MPH CO3JaHUU YYEOHBIX U COIMAIBbHBIX
IIPOEKTOB;

(dbopMUpOBATH HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3alauyd B 00pa30BaTEIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHsIX;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUThb APTyMEHTHI I JI0KA3aTelIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh IapaMeTPbl U KPUTEPUHN PEILICHMUS,;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PCEIICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEpPEeHOca CPEeNCTB U CIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATENBHYIO M MPAKTHYECKYHO OOJAcTH
KU3ZHEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, NpPEJiararb OPUTHMHAIBHBIE MOIXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJy4eHUsI MHPOPMAIMK U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATEJIBHO  OCYIIECTBJIATh  IIOWMCK,  AHAJIW3, CHUCTEMAaTH3alUIl0 |
MHTEPIIPETALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM IPEICTABICHUS;

co3gaBaTh TEKCThl B pa3au4HbIX ¢Gopmarax ¢ Y4E€TOM Ha3HAYCHUS
uHpopMaMu U 1EJNEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJIN3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH MH(POpMAIMH, €€ COOTBETCTBHE
MPaBOBBIM M MOPAJIbHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEIACTBa  WH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3alad ¢ coOmofeHreM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWsd M 3allUThl  WH)OpManuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA

1) oO61ienme:



OCYIIECTBIISATH KOMMYHHUKAIIMHA BO BCeX chepax KU3HH;

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, IMMOHWMATh 3HAYCHUE
COI[MATIBLHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyalluidl u
CMATYaTh KOH(IUKTHI;

BJIQJIETh  Pa3JIMUYHBIMU  CIOcOOaMU  OOIIEHHS W B3aMMOJICHCTBUS,
apryMEHTHUPOBAHHO BECTH JIUAJIOT, YMETh CMSTYaTh KOH(MDIUKTHBIC CUTYyAIlHH;

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIUBUIYaJIbHOU
pabdoThI;

BBIOMpaTh TEMAaTUKYy M METOIbl COBMECTHBIX JEHUCTBUU € Y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEN KaXJ0TO YJICHA KOJUICKTUBA;

NpUHUMATh 1€MW COBMECTHOM  JE€ATCIBHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKECHHUIO: COCTABJATH IUIAH JCHUCTBU,
pacnpenensaTh poiad ¢ YYETOM MHEHHMH YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXKJIOTO y4YaCTHMKA KOMAaHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiarath HOBBIE TIPOEKTHI, OIEHMBATh UJAEHU C TO3UIMA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUUECKON 3HAUUMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) camoopranuszanms:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMMO3HABATENIBHYIO JEATENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYalUSIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTH
3a peLICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW DSPYAMIIMH B
pasHbBIX O0JacCTAX 3HAHWM, TMOCTOSIHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIM YPOBEHb.



2) CAaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJa/JE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pe(ieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, MCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PEUICHUS 10 UX CHUKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBHl APYI'MX IIpM aHaJIW3€ pe3yJbTaToOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrUX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEATEIIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYIHX HA OIIHUOKY;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULIMH JPYroro 4eaoBeKa.

NMPEAMETHbDIE PE3YJIbTATDI

B mpomecce wm3ydeHus Kypca WH(DOpPMAIMOHHBIC TEXHOJOTHH 0a30BOTO
ypoBHs 6 10 knacce obydaronmuMucs OyayT JOCTUTHYTHI CIEAYIONINE MTPEAMETHBIC
pE3yNbTATHI:

BJIAJICHUE TIPEACTABICHUSIMH O POJM WH(OpPMAIMU W CBSI3aHHBIX C HEH
MPOIIECCOB B TIPHUPOJE, TEXHUKE W OOIIECTBE, MOHITHAMHU «HH(POpMAIHY,
«MH(POPMAIIMOHHBIM  TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucTeMHbIN A3 PerT», «MHDOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BIAJICHUE METOJaMH TOuCKa uHpopmamuu B ceTu HWHTEepHET, ymeHue
KPUTHYECKH OIICHUBATh WH(POPMAIIHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJBIINE JaHHBIC, MPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS ¥  HAMNpaBIICHUS HCIOIB30BAHUSA, yMEHHUE
KJaccu(UIMPOBaTh OCHOBHBIE 33/Jaud aHAJW3a JaHHBIX (MMPOTHO3UPOBAHUE,
Kiaccudukaus, KJIacTepHU3aIlus, aHamn3 OTKJIOHEHUH), MMOHUMATh
MOCJICTIOBATEILHOCTD PEIICHHUS 3a7a4 aHaIu3a JaHHBIX: COOp TIEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KauyecTBa IaHHBIX, BBIOOP W/WIIM TIOCTPOCHUE MOJICIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allnsl TaHHBIX, MHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIUIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;



BJIAJICHUE HaBbIKAMU PaOOThl C ONEPAlMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJIAMHA IPOTPaMMHOT0O oOOecleyeHusi g pEeHIeHus Y4YeOHbIX 3a1ad 110
BBIOpAaHHOM cHienUaIn3alny;

HaJIMYUE NPECTaBICHUNA O KOMIIBIOTEPHBIX CETSX U UX POJIA B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereir, 00 OOmMX NpUHIUNAX pa3pabOTKu M (YHKIMOHUPOBAHUS HMHTEPHET-
IIPUIIOKECHUM;

NOHMMaHUE YIrpo3 HWH(POPMAIMOHHONM 0€30IacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUS 3TUM yIrpo3aM, COONIOJIEHHE MeEp
0€30I1acCHOCTH, NMPEAOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAHEHUE MTEPCOHATBHBIX
JAHHBIX, COOJIIO/IEHHE TPEOOBAaHUN TEXHUKH O€30MMACHOCTU U TUTHUEHBI PU padoTe
C KOMITBIOTEPAMH U IPYTUMU KOMIOHEHTAMH U(POBOrO OKPY>KEHHUS, IOHUMAHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX IMporpamm, 0a3 JaHHBIX U
paboTsl B cetu MHTEpHET;

NOHMMAHUE OCHOBHBIX MPUHLMUIIOB JUCKPETU3ALMH PA3IUYHBIX BHUIOB
uHpopMalu, yMEHHE ONpeAcssITh HUHPOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpaMUecKux M 3BYKOBBIX JaHHBIX MPHU 33JJaHHBIX MapaMeTpax JHCKPETH3aluH,
YMEHUE OINpEACNATh CPEAHIOI CKOPOCTh IIEpENadd JAHHBIX, OLICHUBATh
U3MEHEHUE BpEMEHHM Iepefauyd Ipu H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMaA
JTAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHUE HCIONb30BaTh MPU PEUICHUH 3a/1ad CBOMCTBA MO3UIIMOHHON 3alUCH
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B MIO3UIIMOHHON CUCTEME CUMCIICHUS
C 3aJaHHBIM OCHOBAHHEM M IIOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOr0 YHCIa B IMO3WIMOHHOM CHCTEME CUMCIEHHS C 3aJaHHBIM OCHOBAHHUEM,
YMEHUE BBINOJHATh apU(PMETHUYECKUE Olepalud B MO3UIUOHHBIX CHCTEMax
CUMCIICHHUS,

YMEHHE BBINOJHATh MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIOJIb3YS
3aKOHbl ajareOpbl JIOTUKM, YMEHHE CTPOMUTH JIOTMYECKOE BBIPAXXECHHE B
JTU3bIOHKTUBHONW U KOHBIOHKTHBHOW HOPMalIbHBIX (hOpMax IO 3aJaHHOM Tabiuie
VMCTUHHOCTH, HUCCJIEN0BAaTh OOJACTh MCTUHHOCTU BBICKA3bIBaHUS, COAEPIKAIIETO
NepeMEHHbBIE, PEIIATh HECI0XKHbIE JJOTHYECKUE YPABHEHUS U CUCTEMbl YpaBHEHUI;

MOHMMAaHUE 0a30BBIX aAJITOPUTMOB OOpPAOOTKM YHCIOBOM H TEKCTOBOMU
uHbopMaluu (3aMUCh YHCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOXKJIEHUE
BCEX MPOCTBIX YUCEN B 33JJaHHOM JIMana3oHe, 00pad0oTKa MHOTOPA3PSIAHBIX HETbIX
YHCEeJl, AHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHE OIpeNessaTh CIO0KHOCTh H3Y4aeMbIX B Kypce Oa30BBIX allrOPUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHpPOBKAa MaccHBa, IepeOOpHbIe
aJITOPUTMBI, TBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX AITOPUTMOB
Pa3HOI CI0KHOCTH IS PELLIEHUs OJTHOM 3a/1auH;



BIIAJICHUE YHUBEPCAJIHHBIM SI3LIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencrtaBieHHsMH O O0a30BBIX THIAX JTaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMU, YMEHHUE OCYIIECTBISATh aHAIW3 MPEIJIOKEHHOW MPOTrpaMMBI:
OTIPEIENATh PE3YNbTAThl PabOTHl MPOTPAMMBI MPU 3aJaHHBIX MCXOJHBIX JAHHBIX,
OTIPEIENSITh, MPU KaKWX HUCXOJTHBIX JTAaHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
PE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPhIE MOTYT MPHBECTH K OIMMUOKE B padoTe
porpamMmbl, GOPMYyIUPOBATh MPEII0KEHUS M0 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YyMEHUE CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBbIE JIOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MAaTEpPHANIbl C UCTIOJIb30BAHIUEM BO3MOXKHOCTEN COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHUE HCITOJIB30BaTh AJICKTPOHHBIE TAOJMIIBI I aHAIN3a, MPEACTaBICHUS
U 0o0paboTKM  JaHHBIX  (BKJIIOYash  BBIUMUCIEHHUE  CYMMBI,  CPEJIHEro
apu(PpMETUYECKOTO, HaWOOJBIIET0O W HAUMEHBIIEr0 3HAYCHUH, pEIICHHE
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIICHUS, MOJ00p JUHUU TPEHJA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUA).

B mpomecce wm3ydeHuss kypca WH(DOPMAIMOHHBIC TEXHOJIOTHH 0a30BOTO
ypoBHs 6 11 knacce obydaromumMucs OyayT JOCTUTHYTHI CIEAYIONINE TPEAMETHBIC
pE3yNbTATHI:

YMEHUE CTPOUTHh HEPABHOMEPHBIC KOMIBI, JOMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIOT OOHAPYKUBATh U UCTIPABIISATH OIIMOKU MPH Tepeaaye
JTAHHBIX, CTPOUTH KOJ, 00ECTEUMBAIONINI HAWMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITHI
pabOThI MPOCTHIX ANTOPUTMOB CXKATHUS JAHHBIX;

YMEHHUE pellaTh alrOPUTMHUYCCKHUE 3a7aud, CBA3aHHBIC C aHAIM30M rpadoB
(3aauM  TIOCTPOCHUS] ONTUMAJIBHOTO TYTH MEXAY BepiiMmHamMu rpada,
OTIpENICICHUs] ~ KOJWYEeCTBA  PA3NUYHBIX  MyTeHd  MEXJy  BEpIIMHAMHU
OPHUEHTHPOBAHHOTO AIMKIMYECKOro rpada), YMEHHE HCIIOIb30BaTh JACPEBBS IIPH
aHaMM3¢ W TIOCTPOCHWUU KOJOB W JUIA TPEACTABICHUS apU(PMETHICCKUX
BBIPKCHHIA, TIPH PEIICHUH 3aJ1a4 IOMCKa U COPTUPOBKH, YMEHHUE CTPOUTH JIEPEBO
UTPHI TI0 33JTaHHOMY QJITOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHIIITHYIO
CTPATETUIO UTPHI;

yMEHUE pa3pabaThiBaTh W PEAM30BBIBATH B BHJAC NPOrpaMMm 0a30BEBIE
ITOPUTMBI, YMEHHUE HCIOJIb30BaTh B IMporpamMMax JaHHBIC Pa3IUYHBIX THIIOB C
y4€TOM OTpPaHWYCHUN Ha JUANa30H MX BO3MOXKHBIX 3HAYCHHM, MPUMEHSTH MpU
pEIIeHUH 33]1a4 CTPYKTYPHI JaHHBIX (CITUCKH, CIIOBAPH, CTEKH, OUEPEIU, IEPEBbS),
WCIIOJIB30BaTh 0a30BbIE OMEpaMM CO CTPYKTypaMH JTaHHBIX, TPUMEHSTh
CTaH/JapTHbIE U COOCTBEHHbIE MOAMPOTPAMMBI JJisl 0OPaObOTKH YKMCIOBBIX JAaHHBIX



U CHMBOJIbHBIX CTpPOK, MCIOJB30BaTh MpHU pa3pabOTKe MporpamMMm OHUOIHOTEKH
HNOJIMpPOrpaMM, 3HATh (YHKIMOHAIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHHUE UCTIOIh30BaTh CPECTBA OTIAIKH MPOTPaMM B
cpeze MporpaMMHUPOBaHUs, YMEHHE JOKYMEHTUPOBATh MPOTPAMMBIL;

yYMEHHUE CO371aBaTh BeO-CTPAHUIIBL;

BJIQJICHHE OCHOBHBIMH CBEJCHHMSIMH O 0a3zax MJaHHBIX, HX CTPYKTYpe,
CpeICTBaxX CO3MaHHUA W pabOThl ¢ HUMH, YMEHHE HCIOJb30BaTh TaOJIMUYHBIC
(penaumoHHbIe) 0a3bl JaHHBIX (COCTABIATH 3alPOCHl B 0a3ax JaHHBIX, BBHIIOIHATD
COPTUPOBKY M TIOMCK 3amuceld B 0a3e JaHHBIX, HAMOJIHATH pa3pabOoTaHHyIO 0azy
JAHHBIX) U CIIPABOYHBIE CHCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTHUECKUE MOJIEIH JJI aHAIN3a
OOBEKTOB M MpPOIECCOB: (HOPMYIHPOBATh 1€JIb MOJICIUPOBAHUS, BBINOJHSIThH
aHaJlu3 pe3yJIbTaTOB, IOJIYYEHHBIX B XOJI€ MOJIEIMPOBAHUS, OLEHUBATh
COOTBETCTBHE MOJEIN MOJEIHPYEMOMY OOBEKTY WM IPOLECCY, NMPEICTaBIATH
pe3yabTaThl MOJCTUPOBAHUS B HATTISIAHOM BUJIC,

YMEHHE OpraHW30BBIBATH JHYHOE HWH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIONb30BAaHUEM PA3IUYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTHHA, TMOHUMAaHUE
BO3MOXKHOCTEH LH(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, LHUPPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUsI TEXHOJOTHI MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3NWYHBIX 00JaCTAX,
HaJIMYUE TMPEJCTaBICHUH O Kpyre peniaeMblx 3a7ad MAalIuHHOTO OO0y4YeHUus
(pacnio3HaBaHMsl, KJIaCCU(PUKALUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  HUCHOJB30BAaHUM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATUYECKOE NMNIMAHUPOBAHUE

10 KIACC
N HauMeHnoBaHnue Koau4yecTBO YyacoB
[1]
/ pPa3aeJIoBUTEM B KOHTpOJII)HbIe HpaKTuquKue BocnuratebHBIHKOMIIOHEHT
n/n cero
nporpamMmMeI padoThbI padoThbI
Pasznea 1. ludpoBasi rpaMoOTHOCTH
DopMUPOBAHUETPAKIAHCKON
MO3ULIUU U TATPUOTU3MA.
BoopyxeHnune ydamuxcs
MPaBUIbHBIMMETOIAMUIIOX0/1aM
KI03HABATEIbHOMUIIPAKTUYECKOMN
KOMHLIOTepZ JCSTCIbHOCTH.
armapatHoe 1 Bocnuranus tpynontoOus,
11 IpOrpaMMEoe 12 1 12 MHULUATUBHOCTUMHACTOMYMBOCTH
' B [IPEOJIOJICHUE TPYAHOCTEH.
obecrnieueHue,
BocnutannekynbTypbhlOOIIEHUSB
¢aiinoBascucrema cern UHTepHeT.
BripaboTtka
KPUTHYECKOTOMBIIIIICHUS 10
OTHOIIEHUIO
KUHGbOPMAINU,TIPUOOPETCHUEOTIBITA
6e301acHOro
HCTIOTh30BAHUSICETEBBIX PECYPCOB.
Hroro no pazneny 12
Pa3nen2. TeopeTnyeckneoCHOBBINH(OPMATHKH
2.1 Nndopmanus u 10 4 BocnutaHmne oTBeTCTBEHHOrO,
I/IH(bOpMaHI/IOHHBIe rpaxxaaHCckKoro noeegeHumsA,
TIPOLIECCHI NpoAB/IEHMAYEIOBEKO/TI0OUAM




Ao6pocepaeyHoOCTH, Yyepes
noA60p COOTBETCTBYIOLLMX
TEKCTOB AJ/19 YTEeHUs, 3a4au
ANA pelleHna, Npob6aeMHbIX
CUTYaUUAANIA06CYKAEHMAB
Knacce.

[IpencraBnenune
2.2 nHpopManuu B 16 4
KOMIIbIOTEpE
DIieMeHThIaNTeOphI
23 P 16 4
JIOTHKH
Wroro no pazneny 42
Pa3znen3.UudopmMannoHHbIETEXHOJIOTHH
MpuBnevyeHe BHMMaHUA K
LEe/I0OCTHOMY acneKTy
M3yYaeMbiXHaypOKeABJ/IEHMM,
Texuomnornu opraHmsauma paboTbl C
00paboTKu nosly4yaemMom Ha ypoKe
31 TEKCTOBOM, 14 12 coumManbHO 3HAYMMOM
' rpaduuecKoit u MHopMaLmen —
MyJIBTHMEMIHO MHMLUMMPOBAHME €e
WHbOpMAIIHH 06CYyKAEHUA, BbICKasblBaHME
y4YalwmMMUCACBOErOMHEHMUAMNO
ee nosoAy, BblpaboTKa CBOEro
K HEM OTHOLUEHMS.
Hroro no pazneny 14




OBIIEE KOJIMYECTBO
YACOBIIOITPOI'PAMME

68

30




11 KINNACC

N HaunMeHnoBaHnue KouaunuyecTBO yacon
0 .
/ pa3aejaoBuTEM B KOHTpoﬂbH]ﬂe HpaKanecxue BocnuraTreabHBLIHKOMIIOHEHT
n cero
NMporpamMmMsl padoTsbI padoThbI
Pasznea 1. ludpoBasi rpaMoTHOCTH
CereBble BoopyxeHue yyamuxcs
1.1 MH(OPMAIUOHHBIE 10 4 IIPaBUWJIBHBIMMETOJAMUIIOAXOAAM
TEXHOIOIHH KII03HABaTEIbHOMUIIPAKTUYECKON
JESTEINbHOCTH.
Bocnuranus tpynosno0us,
. MHULMATUBHOCTUMHACTONYMBOCTU
1.2 OcHosbicounanbHOR 6 B IIPEOJIOJICHUE TPYAHOCTE.
MH(OPMATHKN BocnurannexkynbTypbloOIEeHUSB
cetu nTepHer.
Hroro no pazneny 16
Pa3nen2. TeopeTnyeckneoCHOBBINHPOPMATHKH
BocnutaHmne oTBeTCTBEHHOrO,
rpa*KAaHCKOro nosegeHms,
NpPOABEHNAYE/IOBEKOIHOOUAN
AobpocepaevHoCcTH, Yyepes
WNudopmarronnoe
2.1 10 6 noa6op CoOOTBETCTBYIOLLMX
MO/JIEJINPOBAaHUE

TEKCTOB A/19 YTeHMA, 3ajad
ANA peweHna, nNpobaeMHbIX
CUTyauma Ana obCyKaeHuA B
Knacce.




Hroro mo pazneny 10
Paznen3.AjropurMbiu NporpaMMupoOBaHHe
Bripabotka
AJropuT™BI 1 KPUTHYECKOTOMBIIUIEHUS 10
3.1 3JIEMEHTBI 22 1 14 OTHOIICHMIO K HH(OpMAIINH,
[IPOrpaMMHUPOBAHUS HpI/IO6peTeHI/Ie OIIbITa
0€301aCHOTOMCITOJIH30BAHUSACETEB
BIXPECYPCOB.
Hroro no pazneny 22
Paznend.UndgopmMannoHHbIETEXHOJIOTHHI
a1 DNEKTPOHHBIE MNpuBneyeHre BHMMaAHMA K
' TaOJINLIBI 12 1 8 Le/IOCTHOMY acneKkTy
MU3yYaeMbiXHaypoKesBNEeHMM
4.2 BaserganabIx 4 Yy ypP ’
opraHmsauusa paboTbl C
NnoJsly4aemMoM Ha ypokKe
couMasibHO 3HAYUMOM
CpenctBa nHpopmaumen —
UHMLUMMUPOBaHUE ee
4.3 HCKYCCTBEHHOTO 4 2 Hnp
06CyXAeHUA, BbiCKa3biBaHME
MHTEIUIeKTa
y4YalwmMMCACBOErOMHEHMAMNO
ee noBoJjy, BblpaboTKka CBOEro
K HEM OTHOLLUEHUS
Hroro 1o pasneny 20
OBIIEE KOJIMYECTBO 68 3 34
YACOBIIOITPOI'PAMME
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NOYPOYHOEN/NAHUPOBAHMUE 10

KNACC
Ne KosaunyectBo 4yacoB i
ara
n/
. Tema ypoka B KoHTpobHbIe IpakTHyeckune usy4ye
cero
padoThI padoThI HHA
TpeboBaHUATEXHUKIOE30TTaCHOCTUUT UTHEHBITIPH
paboTECKOMIBIOTEPAMUUPYTUMUKOMIIOHEHTAMU 1
U(PPOBOrO OKPYKEHHS
[TpuHIMIBIPaOOTHIKOMIIBIOTEPOBUKOMITBIOTEPHBIX 1
CUCTEM
COBpEMEHHBIEKOMIIBIOTEPHBIETEXHOJIOTHH 1
[TporpaMmMHoOe obecrieueHre KOMITbIOTEPOB, 1
KOMIIBIOTEPHBIXCUCTEMUMOOUIIBHBIXYCTPONCTB
CucremHoenporpammHoeoOecneyenre. OnepaoHHbIe 1
CUCTEMBI
®arinossle cucTeMsbl. [IpyHIUIIBI pasMeleHus U
MMEHOBaHMI(aillIOBBI0JITOBPEMEHHONIAMSTH. 1 1
[[Ta6oHsb! U1 onMcaHus rpynn (aitnon
3akoHonarenbcTBoPoccuiickoii®enepannnBobdiaactu
MIPOrPaMMHOT0 OOecrieueHus U TaHHbIX. Bubl L
nesitenpHocTUBceTHHTEpHET. CepBrChIIHTEpHETA.
I'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI U YCIYTH
[TpyHIMIIBI TOCTPOEHUS U allllapaTHbIe KOMIIOHEHTBI
KOMIIbIOTEepHBIXCeTel. CeTeBbIeNIPOTOKOIBL. Aipecarus B 1

cetu MHTepHeT.




Hndopmanus, nanasienznanus. MupopmanmoHabie
IIPOLIECCHI B IPUPOJIE, TEXHUKE U OOIIECTBE

10

HenpepbiBHBIC U TUCKPETHBIC BETUYUHBI U CUTHAJIBL.
Heo6xoauMocTh AuckpeTr3anuu HHGpOpMaIum,
npeHa3HauYCHHOW X paHeHHS, IIepeTaunoO0padoTKH B
U(PPOBBIX CUCTEMAX

11

JIBonuyHOE KOoMpoBaHue. PaBHOMEpHBIE U
HEepaBHOMEPHbIEKO/Ibl. JleKoAupoBaHueco00IeH U,
3alCAaHHBIX C [IOMOILBIO HEPABHOMEPHBIX KOJIOB

12

Ycnosue®ano.l[locTpoeHneoAHO3HAYHOIEKOAUPYEMBIX
KOJIOB ¢ moMoIibio aepesa. ['pad An. A. Mapkosa

13

[TpakTueckaks padora “Ilocropenue koaa,
o0ecrnevnBaroIeroHauMEHbITYIOBO3MOXKHYIOJIUHY
COOOIIIEHHs TPU U3BECTHON YaCTOTE CHMBOJIOB”

14

Enqunuier usmepeHust konudecTsa HHGOpMAIIIH.
A aBUTHBIMIIOIXOJIKOLIEHKEKOTMYECTBAaNH(OPMAITIH.
TabmuIel KOAUPOBKU

15

Koam poBaHUNETEKCTOB

16

PacTpoBoe KoaupoBaHMEN306paXKEHUM

17

MpakTnyeckasapabotanoteme"OnpegeneHue
MHPOPMaALMOHHOIo 06 bEMa TEKCTOBbBIX U
rpacdhmyeckmnx damnon”

18

Konuposanue 3Byka. Ouenka nHpOpMalnoOHHOTO 00bEMa
3BYKOBBIX/IaHHBIXITPU33JaHHBIXYACTOTEAUCKPETU3ALIMN U
Pa3psAHOCTH KOJIMPOBAHUS

19

O1LIeHKaCKOPOCTUTIEPEIaYN3BYKOBBIX (DAlAIIOB.




CamMocToAaTenbHaa paboTta no tTeme "HaxoxaeHue

20 o6bema damna’

21 CucreMbICUMCICHUS

22 [TepeBouncenn30JHONCUCTEMBICYUCICHUSABIPYTYIO

23 JIBon4HAs1,BOCBMEPUYHASMILIECTHAAIIATEPUYHAS CUCTEMBI
CUHCIICHUS, CBA3b MEX/y HUMHU

24 JIBon4Has,BOCbMEpUYHAsIMILIECTHAIIATEPUYHAS CUCTEMBI
CUHCIIEHUS, CBA3b MEX/1y HUMHU

o5 ApudmernueckueonepaluuBIO3ULIMOHHBIXCUCTEMAX
CUUCIICHHUS

26 CamocrositenbHasgpadboTa‘“‘PaboTacno3nuiimoHHbBIMU
CUCTEMAMHM CUUCIICHUS

97 KonTponbonaspadora“PaboTacno3niinoHHBIMU CUCTEMaMU
CUMCIEHUS

28 OCHOBBIANTEOPBIIOTHKH

29 Jlornueckueoneparyu. TaOIMIBIMCTUHHOCTH
Jlornueckue BbIpaxkeHus. Jlornueckue ToxecTBa.

30 Jloka3aTenbCcTBOIOTHYECKUXTOXKIECTBCIIOMOIIIBIO
TaOJINL UCTUHHOCTH

31 [TpakTnueckaspadboranoreme«llocTpoeHnenananus TadbIui
UCTHHHOCTH B TaOJIIMYHOM ITPOIIECCOPE

32 JlornueckueonepanuuonepanuiHaIMHOKECTBAMH

33 3aKOHBIANTeOPBUTOrUKH. DKBUBAJICHTHbIE

npeoOpa30BaHUsI IOTHUECKUX BBIPAKCHHI




KontponbraspaboTa“TabmuupinctuHHOCTH. JIorHaeckn

34 ’ 1 1
oreparu
35 CamocTtosTenpHaspadoTa“ IKBUBATICHTHBIC
npeoOpa30BaHUsl JIOTHUECKUX BBIPAXKCHHI’ 1
Cpena nporpamMupoBanusi. KoMnumsus u
36 MHTEpIIpETaLUs IPorpaMM. BupTyanbHble MaIlIUHBI.
WuTterpupoBanHasicpenapa3padoTKu. MeToIpI0TIaIKH 1
porpamMm
37 TUIBITEPEeMEHHBIXBSI3BIKE MPOTrPAMMHUPOBAHHS 1 1
38 BBoIUBBIBOIaHHBIX 1
39 Paboraco crpokamu 1
40 [IpeoOpazoBannecTpokBIenbieuncia.O0padoTKa IeIbIX
qrcen 1 !
41 O6paboTkaseniecTBeHHbIXuMCeN. CiyyaiiHbleuncia 1
42 Bersnenns.HenonnoeseTienue 1 1
43 Betrsnenus.CnoxHbleycI0BUs 1 1
44 Luki co caeTynkoM 1 1
45 [{MKIIBITIO TEPEMEHHOM. 1 1
46 [{ukneimonepeMeHHOM. B3anMo3aMeHs1eMOCTh pa3IMuHbIX
BUJIOB IHKJIOB
47 O0paboTkaHATYPaTbHBIXYUCEICUCIIONH30BAHUEM ITUKIIOB L 1
HaxoxaeHneBcexmpoCThIXUHCeIB3aJaHHOM/ THANa30He
48 [TpakTaeckaspadboranoreMe«Penienrne3agaumMeToaoM 1 1

nepedopar»




MaCCI/IBBII/IHOCJ'ICI[OB&TCJ'IBHOCTI/ILII/ICGJ'I.HpaKTI/I‘ICCKaH

49 " "
pabora o Teme "3anoJiHeHHE MacCUBa

50 O06001IEHHBIEX aPAKTEPUCTUKUCTIUKOB(MAccuBa). DyHKITUN
JU1s1 pabOThI CO CITUCKOM.
JInHelHBINONCK3a1aHHOTO3HAYEHUIBMACCHBE.

51 [TpakTueckaspadoranoreme" JINHEHHBIMIONCK
3a/IaHHOTO 3HAYEHUS B MaccuBe"

59 [TpakTueckaspadboranoreme" [ loncKMUHUMATBEHOTO
(MakCHUMalbHOTO0) JIEMEHTa B YHCIOBOM MaccuBe"

53 HToroBaskoHTpoIbHasspadboTa

54 HToroBasikoHTpoIbHasspaboTa

55 CpeacTBaTekcTOBOrOnpoIeccopa

56 KommproTepHasBépcTkaTekcTa

57 [TpakTnueckaspadboranoreme" BEpcTkaoKyMEHTOBC
MaTemMaTuyeckumu popmynamu”

58 HNHCTpyMEHTBIPELIEH3UPOBAHUS

59 [TpakTuueckaspadoranoreme " MHOTOCTpaHHYHBIE
JIOKYMEHTBHI"

60 O6naunslecepBuchl. KonnektuBHaspadboTac
JIOKYMEHTAMHU.

61 NMpakTnyeckaa padorta no teme "KonnektmsHas
paboTa Cc JOKYMeHTamMu"

62 Anamm3nagaeix.bosbpime nagaeie

63 MammmnaHOe00yueHre

64 AHaM31aHABIX CIOMOIIBIOAJIEKTPOHHBIX TA0JIHIT




[TpakTnueckaspaboranoreme" AHAIN3IAHHBIXC TTOMOIIBIO

65 " 1 1
AIIEKTPOHHBIX TAOJIHIT
[ToctpoenuerpapukoBdynkuuii.Ilpaktuaeckaspabora mo

66 teme "HarnsanHnoe npecraBiieHUe pe3yibTaToB 1 1
CTaTHCTUYECKON 00pabOTKM JaHHBIX B BUJE AUArPaMM
CpeACTBaMU PEAAKTOPA IIEKTPOHHBIX TAaOIHII"

67 PezepBHOECBpEeMS 1

68 PesepBHOEBpeMs 1

OBIIEEKOJIMYECTBOYACOBIIOITPOT'PAMME 68 34




11 KINNACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4yacoB

Bcero

KoHTpoJsbHbIe
padoTsbI

IIpakTnyecknepadoThI

[IpUHIUTIBITOCTPOCHUSAU
anmnapaTHIEKOMIIOHEHTHI
KOMIIBIOTEPHBIX CETEH.
CeteBblenpoToK0Ibl. CeTh
HNurepHer.

AnpecarnusiBcetulIHTEpHET.

Cucrema JOMEHHBIX UMEH

Be6-caiit. Be6-cTpanuna.
B3aumogeiictBueOpaysepac
BeO-CepBEPOM.
JIMHAMUYECKUECTPAHUIIBI.

PazpaboTka nHTEpHET-
MPWIOKEHUH (CaiiToB).
CeTeBoexpaHEHHUEAAHHBIX

BI/I)IBI)IeSITeJ'IBHOCTI/IBCCTI/I
HNurepHer.

CepsuceillHTepHeTa

CeTeBOUITHKET.

[Tpobnema noIMHHOCTH
noJry4yeHHoMnHpopMaIu

I'ocynapcTBeHHbIE




AEKTPOHHBIECEPBUCHIN
YCIIYTH.

OTKpBITEICO0pa3OBATEIBHBIC

10.
pecypchl
TexHOreHHble U
1 SKOHOMMYECKHE YIPO3HI,
' CBSI3aHHBICCHCIIOH30BAHHEM
HKT.
3amutanHpopMauun
12. | wuHbOpMaIMOHHAS
0€30MmacHOCTb
BpenonocuoenporpamMmHoe
13. o0ecrnieueHune 1 crocoOsbl
00pBOBI C HUM
1 Opranu3anusiinaHOrO
" | apxuBa uH(pOpMAIHH.
WNudopmanronnsie
15 TEXHOJIOTUH U
" | mpodeccuonanbHas
JeSITeTbHOCTD
16. MopaenuumoaenupoBaHue.
17 [IpencraBneHuepe3yabTaToB
" | MomemupoBanus
18. I'padbr.
19. | PemeHne anropuTMHUECKHX

3a4a4,CBA3aHHbBIXCAaHAJIN30M




rpadoB

20. JlepeBbs.
JIMCKpETHBIEUTPBIIBYX
21. | UTPOKOB C MOJHOH
uHpopMarmein
Hcnonb3oBanuerpagosu
99 JIEpEBbEB P ONUCAHUU
' 00BEKTOB U MPOLIECCOB
OKpY>KaloIllero Mupa
KonTponbHasipaboranoreme
23. "Undopmanmonnoe
MoJieIMpoBaHue"
24. AHanus alropuTMoB.
25 DTanblpenieHns13a1aqHa
" | xommbloTEpE
S3BIK MPOrpaMMHPOBAHHS.
26. OcHOBHBIE KOHCTPYKIIUU
SA3BIKAIIPOrpaMMUPOBAHUSL.
27. Tune maHHBIX
o8 Bersnenus.CocraBHble
" | ycmoBus
29 uxneicycnoBueM. L{ukibr
" | mo mepeMeHHOMN
Pa3paborkaunporpammuas
30. | peanuzanus aaropuTMOB

PEIICHNA THITOBBIX 3a1a4




Pa3paborkaunporpammuas
peanu3anus aropuTMOB

3L pelIeHus 3a/1a4 METOJI0M
nepedopa
39 O06paboTKaCUMBOIBHBIX
' JTAHHBIX
33, O6paboTKaCUMBOJIBHBIX
JTAHHBIX
34 Tabau4HbIeBETUYMHBI
" | (maccuBbl)
35. TaOnu4HbIeBETUYMHBI
(MaccuBbl)
36 CopTHpOBKAaOJTHOMEPHOTO
" | maccuBa
37, CopTupOBKaOTHOMEPHOTO
MaccuBa
38. | Tlommporpammsl
39. | ToamporpaMmsr
40 [ToaAroTOBKaKKOHTPOJIBHOU
" | pabote
A1 [ToaAroTOBKaKKOHTPOJIBHOU
" | pabote
KonrponsHaspaboranoreme
42. | "ANTOpUTMBI U 3JIEMEHTHI

MpOrpaMMHUPOBAHHUS"




43.

AHanu3 JaHHBIX.

44, AHanus na"HHbIX.
OcHoBHbBIE3aJauaHAIN3a
45, naHHbIXOCHOBHBIE 3a4a4N
aHaJIM3a JAaHHBIX
46 OcHoBHBIE3aJaYNaHAINA3A
' JTAHHBIX
ITocnenoBarenbHOCTE
47, pelIeHuA3a1auaHaIn3a
TAHHBIX
ITocnenoBarenbHOCTE
48. penieHus3a1auanaan3a
JTAHHBIX
49 ABan31aHHBIX CIIOMOIILIO
' SIIEKTPOHHBIX TAOJIHII
50 ABan31aHHBIX CIIOMOIILIO
) ANEKTPOHHBIX TAOJIHUIL
51 KommnsrorepHo-
' MaTeMaTHYeCKHUEMOIEITH
52 KommnsrorepHo-
) MaTeMaTHYEeCKUEMOIEITN
53 Pabota ¢ roroBoii
' KOMITBIOTEPHONMO/IEITBIO
54 Pabota ¢ roroBoii

KOMHLIOTCpHOfIMOJICJIBIO




UucneHnHoe penieHue

55. YpaBHEHUNCITOMOILIBIO
noxbopa napameTpa
HucneHHoe pemieHue
56. | ypaBHEHHUICTIOMOIIBIO
noxdopa napameTpa
57 TaOnuunble(pesALOHHbIE)
' 0a3bl JAHHBIX

58 TabnuuHbIe(pensSIMOHHBIC)
) 0a3bl JaHHBIX

59 PaboracroroBoiibazoit
" | naHHBIX

60 PaboracroroBoiibazoit
" | maHHBIX

61 CpencTBancKycCTBEHHOTO
" | uHTemIEKTa

62 CpencTBancKycCTBEHHOTO
" | wuHTenNEKTA

[IepcnexkTuBel pa3BUTHSA

63. | KOMITBIOTEPHBIX
WHTEJUICKTYATbHBIX CHCTEM
[lepcrieKTHBBI pa3BUTHUS

64. | KOMIIBIOTEPHBIX
WHTEJUICKTYATbHBIX CHCTEM
MoparotoBKa K

65.

KOHTpOJIbHOMpaboTe




MTOroBassKOHTpPOJIbHas
66. 1
pa6boTta
MNoBTOpEHUEM
67. o0606LeHme 1
68. MoBTOpEeHUen 1
0606LeHmne

OBIIEEKOJIMYECTBOYACOBIIO
I[TPOT'PAMME

68

34




NMPOBEPAEMbIE HA EIN3 NO UHPOPMATUKE TPEBOBAHUA K
PE3YNIbTATAM OCBOEHUA OCHOBHOW OBEPA30OBATEJIbHON
NMPOrPAMMbI CPEOHEIO OBLLEITO OBPA3OBAHUA

KoanposepsiemororpedoBanus

HpOBepﬂeMble TpeﬁoBaHI/Iﬂ K IIPEAMETHBIM
pe3yjdbTaTaM 0CBOCHUSA OCHOBHOM OﬁpaSOBaTeHLHOﬁ
nmporpaMmmbl CpE€aHET0 0611(61"0 oﬁpasonaﬂnﬂ

11

1.2

3nams (nonumams)

[loHnMaHNe OCHOBHBIX TPUHIMIIOB YCTpOiicTBa U
(YHKLIIMOHMPOBAHUS COBPEMEHHBIX CTAl[MOHApHBIX U
MOOUJIBHBIX ~ KOMIIBIOTEPOB;  TEHACHLUMHA  pa3BUTHUS
KOMIIBIOTEPHBIX ~ TE€XHOJOIHMH; BIIQZICHME HaBbIKAMU
paboThl € ONEpPALMOHHBIMU CHCTEMaMH U OCHOBHBIMH
BUJAMU IPOrPaMMHOTO OOecledyeHuss s peLIeHus
y4eOHBIX 3a71a4 10 BHIOPAaHHOH CIIeaIN3aluN

Hanuuue npencraBieHuii o  0a30BbIX — MPUHIMIIAX
OpraHu3ai W (PYHKIMOHHPOBAHHS KOMITBIOTEPHBIX

cerei

1.3

ITornmanne OCHOBHBIX IMPUHIUIIOB  AUCKPCTU3AlNHN

Pa3JIMIHBIX BUAOB I/IH(1)OpMaI_[I/II/I

1.4

1.5

1.6

1.7

[Tonnmanue 6a30BBIX aNTOPUTMOB OOPaOOTKH UYMCIOBOM
U TEKCTOBOW MH(OPMALIUH (3aMUCh YUCEN B MO3UIIUOHHON
CHUCTEME  CUUCJIEHHUS, JEIMMOCTb  LEJbIX  YHCET;
HaXOXJEHWE BCEX IMPOCTBIX YHCET B  3a/JlaHHOM
JUarnasoHne; 00paboTKa MHOTOPA3PSIHBIX IIENBIX YHCEN;
aHaJlM3 CHMBOJIBHBIX CTPOK M JpPYTHX), AITOPUTMOB

TIOMCKa U COPTHUPOBKHU

3HaHHNe (byHKI_[I/IOHaJ'ILHLIC BO3MOXKHOCTHU

MHCTPYMEHTAJIbHBIX CPEJCTB CPEbl pa3paboTKU

BrnaneHue OCHOBHBIMHU CBEACHUSIMH O 0azax JaHHBbIX, UX

CTPYKTYpE, CPEIICTBAX CO3JaHUs U PaOOThI C HUMH

[ToHnMaHne BO3MOXKHOCTEW M OIPaHUYEHUN TEXHOJIOTMI
HCKYCCTBEHHOTO HHTEJJIEKTa B PAa3JIMYHBIX OO0JIACTAX;
Hajau4yue MIpEACTaBICHUI 00 UCIIOJIb30BAaHUU
MH(POPMALIMOHHBIX TEXHOJIOTUH B Pa3INYHBIX

npodecCuoHATBHBIX cdhepax




1.8

BiiageHue TeOpeTHYECKMM amnmaparoM, IO3BOJIIOLIUM
OCYILIECTBIIATh MPEACTABICHUE 3aJaHHOIO HATYPAJIbHOIO
4HuClla B PA3IMYHBIX CUCTEMax CYMCICHMS; BBIIOJIHATH
peoOpa3oBaHusl JIOTUYECKUX BBIPAKEHUH, HCIONb3Ys
3aKOHBI AIreOpbl JIOTUKHU; OMPEENIATh KPaTYallInid MyTh
BO B3BCIICHHOM rpade U KOJMYECTBO IyTEH MEXIY

BEpHIMHAMHA OPUCHTUPOBAHHOI'O allUKIIMYECKOI'O rpaq)a

Ymemo

2.1

2.2

YMeHHe HCHO0JIb30BaTh KOMIIBIOTEPHO-MAaTeMaTHUYECKUE
MOJAENU JUIS  aHalu3a OOBEKTOB U  IPOLIECCOB:
(dbopMynHpOBaTh 1EJIb MOJEIHUPOBAHUS, BBINOIHATH
aHaIu3 pe3yibTaToB, ITOJTYYEHHBIX B Xoze
MOJEIIMPOBAHUSA; OLIEHUBaTh AaJCKBATHOCTh  MOJEIH
MOJIETTUPYEMOMY OOBEKTY WU MPOLECCY; MPEACTABIATH

PE3YIbTATHI MOACIIMPOBAHNA B HAJISITHOM BU/IC

YMeHue kiacCUpUUMPOBAaTh OCHOBHBIE 33aJaud aHAJIN3a
JTaHHBIX (mporHo3upoBaHue, KIaccupukanus,
KJIacTepu3alys, aHajlu3  OTKJIOHEHWH); TOHUMAaTh
MIOCJIEZIOBATEIBHOCTD PEIIEHUS 3a7ad aHalnu3a JaHHBIX:
cOOp MEepBUYHBIX JIaHHBIX, OUYMCTKA M OLEHKA KadyecTBa
JaHHBIX, BBIOOp W (MJIM) TOCTPOEHUE  MOJEIH,
HpCO6p330BaHI/Ie JaHHBbIX, BHU3yalin3aluid JaHHBbIX,

UHTEPIIPETALMS PE3YJIbTaTOB

2.3

2.4

YMmenue — onpenensTh — MHGOPMAIMOHHBIM  00BEM
TEKCTOBBIX, TIpaUYecKMX M 3BYKOBBIX JaHHBIX MpHU
3aJlaHHBIX ~ lapamMeTpax  JAMCKPETH3alHuH.  YMEHHE
ONPEACIATh CPEIHIOI CKOPOCTh IEpeladyd JJaHHBIX,
OLICHUBAaTh M3MEHEHME BpPEMEHHU IIepeladyd  IpHU
U3MEHEHUH HH(OPMAIIMOHHOTO O00b&Ma JaHHBIX U

XapaKTEPUCTUK KaHAJIA CBS3U

YMeHue CcTpouTh KoM, O0O0ECHeurBAIONINNA HAMMEHBIIYIO
BO3MOXXHYIO CPEJIHIOIO JJIMHY COOOIIEHHS IPU U3BECTHOM

q9aCTOTEC CHMBOJIOB

2.5

YMeHue HChoJib30BaTh MPHU PEIICHUWH 3a7ad CBOMCTBA
MO3ULMOHHON 3allMCU YMCEN, aJTOPUTMBI IOCTPOEHHUS
3alUCH YHCJIa B TIO3UIIMOHHOM CHCTEME CUMCIICHHS C
3aJJaHHBIM OCHOBAHWEM W MOCTPOCHHMS YHUCIIA MO CTPOKE,

COoAEpIKalllell 3amuch ATOrO0 4YHCIAa B MO3UIIMOHHOMN




CUCTCMC CYHMCIICHHA C 3alaHHbBIM OCHOBAHHUCM; YMCHUC
BBIIIOJIHATH apnq)MeTqucxne oncpanv B IMO3UIUOHHBIX

CHUCTEMAaX CUHCIICHHUA

2.6

YMmenue CTPOUTH JOTHUYCCKOEC BBIPAKCHUC B
I[HSLIOHKTHBHOﬁ n KOHBIOHKTHUBHOM HOPMAJIBHBIX
(bopMaX 110 3a,Z[aHHOI>'I Ta6n1/1ue HCTHUHHOCTH, UCCJICAOBATDH
00JIaCTh ~MCTHHHOCTHU BBICKA3bIBaHUA, COACPKALICTO
NICPCMCHHBIC; peuaTtb HCCJIOKHBIC JOTUYCCKUC

ypaBHEHUs

2.7

YMeHue pemiaTh aIrOPUTMUYECKUE 3a/1a4U, CBA3AHHBIC C
aHamM3oM TpadoB (3a7aud MOCTPOCHUS ONTHUMAJIbHOI'O
NyTH  MeXAy BepuiMHamu  rpada, omnpeaencHus
KOJIMYECTBA PA3JIMYHBIX IyTEH MEXAy BEPIIMHAMHU

OpPUEHTUPOBAHHOTO AlMKINYECKOro rpada)

2.8

YMeHHe HCHOoNb30BaTh JIEPEBbsl TPH  aHAIMW3E U
MIOCTPOCHUHU KOJIOB u TUIS MpeICTaBICHUS
apuMeTUYeCKUX BBIPAKECHHUM, MPH pEUICHUH 3a/1a4y
MOMCKA U COPTUPOBKH; YMEHUE CTPOUTH JEPEBO UTPHI 1O
3aIaHHOMY aJITOPUTMY; pa3padaThiBaTh U OOOCHOBBIBATH

BBIUTPBINIHYIO CTPATCTHUIO UT'PBI

2.9

YMmenue AHAJIU3UPOBATh AJITOPUTMBI C HCIIOJIb30BAHHUEM
Ta6J'II/ILI TPACCUPOBKH; OHNPCACIATH 0e3 HCIOIb30BaHUS
KOMIIBIOTEPA  pPE3YJIbTAaThl  BBIIIOJHCHHA  HCCIIOXHBIX
Inporpamm, BKIIOYArOIIuX ITUKIIBI, BCTBJICHUSA u

noAnporpaMMmel, IIpH 3aJaHHBIX UCXOAHBIX TAHHBIX

2.10

YMeHue omnpeaensaTh CIHO0KHOCTh HM3Y4aeMbIX B Kypce
0a30BBIX  QJITOPUTMOB  (CYMMHpPOBAaHUE  DIIEMEHTOB
MaccHuBa, COPTUPOBKA MACCHBa, TIepeOOPHBIC AITOPUTMBI,
JBOWYHBIA TOWCK) W TPUBOJWTH MPUMEPHI HECKOJIBKUX
QITOPUTMOB PA3HOM CIIOXKHOCTU JJISI PEUICHUS] OIHOMN

3agavun

2.11

Brnanenue yHUBEpCAJbHBIM SI3BIKOM MPOTPAMMHPOBAHUS
Bbicokoro ypoBHs (Ilackame, Python, Java, C++, C#),
MPEACTaBICHUSIMA O ©0a30BbIX THIAX JaHHBIX W
CTPYKTypax MaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIC
YIPABJIAIONINEC KOHCTPYKIIUHM, YMCHHE OCYIIECTBIIAThH
aHaiM3  TPEUIOKEHHOW  NPOTPaMMBI:  OMPEICIIATH

pe3ynbTaTthl  paboThl  HpOrpaMMbl  MPU  3aJJaHHBIX




2.12

2.13

2.14

WCXOJHBIX JAHHBIX; OMPEIENATh, MPU KAKUX HCXOTHBIX
JAHHBIX BO3MOXKHO IOJYYEHUE YKa3aHHBIX PE3yJIbTaTOB;
BBISIBJISITH JAHHBIE, KOTOPbIE MOTYT NMPUBECTH K OMIMOKE B
pabote mporpammsl; (QOpPMYIUPOBATH MPEIJIOKEHHUS IO

YIJIYYIIEHHUIO IIPOrPaMMHOI0 KOAa

YMeHue peanu3oBbIBaTh Ha BHIOPAHHOM Ui WU3YUYCHHS
SI3bIKE MPOrpaMMHUpPOBaHUs BbIcOKOro ypoBHs (Ilackaib,
Python, Java, C++, C#) TumoBble aliroputMbl 00pabOTKH
YHUCEJ, YHUCIOBBIX IOCIEAOBATEIBHOCTEH W MaCCHUBOB:
MpeJCTaBieHHe 4YHuclia B BUAe Habopa MPOCTHIX
COMHOKHUTENCH; HaX0XKJACHUEC MaKCHUMaJIbHOM
(MMHMMAJIBHOI) uupsl HaTypaJIbHOT'O qucna,
3allMCaHHOTO B CHUCTEME CYHMCIIEHHS C OCHOBaHUEM, HE
npeBpimatomuM  10;  BbluMciaeHHe — 0000MIEHHBIX
XapaKTepUCTHK D3JEMEHTOB MaccuBa WJIM YHUCIOBOM
MOCIIEI0BATEILHOCTU (CYMMBI, MPOU3BEICHUS CPETHETO
apu(MeTUYeCcKoro, MHUHMMAIBHOTO M MAaKCHMAaJbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIINX
3aJIaHHOMY YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MacCHBa;
YMEHHE HUCII0JIB30BATh B IPOrpaMMax JaHHbIE PA3IUYHBIX
TUIIOB C y4Y4ETOM OIPaHWYEHWM Ha [AMaNa3oH HX
BO3MOXXHBIX 3HAUEHUH, NMPUMEHATH MPU PELICHUM 3a/1a4y
CTPYKTYphl JTaHHBIX (CIMCKH, CIIOBapu, CTEKH, OUYEepeiH,
JIepeBbsl); TMPHUMEHATh CTAaHAAPTHBIE M COOCTBEHHBIE
NOJIpOTrpaMMbl /111 0OpaOOTKM YHCIOBBIX JIAHHBIX U
CHUMBOJIBHBIX CTPOK; MCIIOJNb30BaTh MpU pa3paboTke
MporpamMm OMOIMOTEKH  TOANPOTPAMM; YMEHHE
HCIIOJIb30BaTh CPEICTBAa OTJIAJKU IPOrpaMM B Cpele

IPOrpaMMHUPOBAHUS

YMeHuEe WHCIONb30BaTh AJIEKTPOHHBIE TAOMUIBI st
aHallM3a, MPeJCTaBIeHUs U OOPaOOTKU JaHHBIX (BKIIIOYAs
BBIOOP ONTUMAJIBLHOTO PELIEHUSs, MOA00p JMHUU TPEH]a,
pelieHne 3a1a4 MIPOTHO3HPOBAHHUS ), YMCHHE
WCIOJIb30BaTh TaOIHUYHBIC (PENSIMOHHBIE) 0a3bl JaHHBIX
Y CIIPaBOYHBIE CHCTEMBI

YMeHue OpraHu3oBBIBaTh JIMYHOE WH(OPMAIMOHHOE
MPOCTPAHCTBO C HCIOJIb30BAHUEM Pa3JIMYHBIX CPEICTB

IU(PPOBBIX TEXHOJOTH, TMOHUMAaHUE BO3MOXKHOCTEH




IU(GPOBBIX ~ CEPBUCOB  TOCYJApPCTBEHHBIX  YCIYT,

U POBBIX 00PA30BATEIBHBIX CEPBUCOB



NEPEYEHb 3JIEMEHTOB COOEP>XXAHUA, MPOBEPAEMbIX HA EI3
NO NHOOPMATUKE

Kon
1

1.1

IIpoBepsiembliidjieMeHTCOAEPKAHUS
[udpoBasrpaMOTHOCTb
OcCHOBHBIE TEHICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHOJIOrui. [lapannensubie
BBIYMCIICHHs. MHOronpouneccopHsle cuctemsl. PacipenenéHuele

BBIYHMCIINTCIIBPHBIC CUCTEMBI U o6pa60T1<a OOIBIINX JaHHBIX

1.2

1.3

[IpuHIMIIBI MOCTPOCHHUS M alMapaTHbIE KOMIIOHEHThl KOMITHBIOTEPHBIX CETEH.
Ceressle npoTtokoiibl. Cetb UHTEpHET. Afpecanus B cetn MuTepuer. [IpoTokosnst
creka TCP/IP. Cucrema nomenubix uMéEH. Pasnenenue IP-cetw Ha moaceru ¢
MTOMOUIBIO MACOK MOJICETEN

®aiinobas cucrema. Ilouck B aiimoBoit cucreme. [IpuHIMIBI pa3MenieHus U
VMEHOBAHHUS ¢aiinos B JIOJITOBPEMEHHOU MIaMSTH.

HTabnoHbLIsIONUCAHUATP YT AIIOB

1.4

CKOpOCTI) nepeaayun JaHHBIX. 3aBUCHMOCTh BpEMCHU nepeaadun oT

I/IH(I)OpMaI_II/IOHHOFO 00BEMa JAaHHBIX U XapaKTCPUCTUK KaHaJIa CBA3U

1.5

1.6

[udposanne nanHpix. CuMMETpUYHBIE U HecUMMeETpU4Hbe MHUPPbI. [1Indpsr
npoctoii 3amensl. Iudp Lezaps. IudpBuxenepa. AnropurmumudpoBaHUs
RSA

Konpl, mo3Bosistonyie 0OHapykKMBaTh U UCHPABIATH OUIMOKH, BO3HUKAIOIINE TPU
nepenave naHHbIX. PaccrostHueXsMmMunra. KonnpoBanue ¢ moBTOpeHUEMOUTOB.

KoapiXaMmMmunura

TeopeTnueckneoCHOBBIMH(OPMATUKU

2.1

2.2

JIBonuHoe  KomupoBaHue. PaBHOMEpHbIE UM HEPABHOMEPHBIE  KOJBI.
JexonupoBanue cooOUIEHHH, 3aMCAHHBIX C MOMOULIbI0 HEPABHOMEPHBIX KOJIOB.
VYcnosue®ano. ITocTpoeHNEOAHO3HAYHOAEKOAUPYEMBIXKOIOB c
HOMOILBIOJEPEBA

Teopernueckne MOAXOABI K OIEHKE KojuuecTBa HH(popmaruu. Eaunuie!
u3MepeHus: KonuyecTBa HMHGopManuu. AJaBUTHBI TOAXOJ K OICHKE
KonudyecTBa WH(opManuu. 3aKOoH aIIuTUBHOCTH uHpopmaruu. Dopmyna

Xapriu. Uadopmanus u BepositHocTs. Popmyina [llenHoHA

2.3

Cuctembl cuncneHus. Pa3BépHyTas 3amuch MENbIX W JIPOOHBIX YHCET B
HO3UIIMOHHONU cucTteMe cyuciieHuss. CBOKMCTBAa IO3HUIIMOHHON 3aIllCH YHUCIIA:
KOJIMYECTBO IU(P B 3aMUCH, MIPU3HAK JCTUMOCTH YUCIIa HA OCHOBAHUE CHCTEMBI

CUHUCIJICHUS. AJ'IFOpI/ITM nepeBoOJa Hejaoro 4yucia u3 P-n4HOM cHCTEMBI CUMCIIEHUS




2.4

2.5

B JICCATUYHYIO. AJITOPUTM TEpeBO/ia KOHEUHOU P-W4yHOI IpoOU B NECATUYHYIO.
AJNTOPUTM MepeBOjJa LIEJIOTO Yuciaa M3 JCCATUYHOM CUCTEMBbI CUHCIICHHUS B P-
nunyro. IlepeBoj KoHEUHOW JAecITHYHOW JApodbw B P-uunyro. JIBoumuHas,
BOChbMEpUYHAs U IIECTHAAIIATEPUYHAs CUCTEMbI CUUCIICHHUS, CBS3b MEXYy HUMHU.

Apudmernueckrueonepanu B MO3UIHOHHBIXCUCTEMAXCUNCIICHUS

Tponunas ypaBHOBELIEHHAsI CHCTEMa CUUCIICHHUS. J|BOMYHO-/IECATHYHAS CHCTEMA
CUHCIICHUS

Konuposanue tekcroB. Koguposka ASCIIl. OgnobaiitHbie konupoBku. Ctanmapt
UNICODE. Kommpoka UTF-8. Ompenenenue WHPOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIEHUIT

2.6

2.7

2.8

2.9

2.10

KonupoBanue n3obpaxennii. Ouenka nHPOPMALMOHHOTO 00bEMa TpaPuuecKux
JAHHBIX [IPU 3a/IaHHBIX pa3pelleHUH U IIyOMHE KOJUpOBaHU IBeTa. [[BeTOBBIC
monenu. KonupoBanue 3Byka. OueHka MHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX

JaHHBIX IPH 3aJaHHBIX YaCTOTC AUCKPCTU3AlINU U pa3pAAHOCTU KOAUPOBAHUA

Anrebpa gnoruku. lloHsTHe BBICKa3bIBaHMA. BbICKa3biBaTeNbHBIE  (DOPMEI
(mpenukatsl). KBaHTOPHI CyIIeCTBOBAHMS U BCEOOIIIHOCTH.

Jlornueckue onepanuu. TaOauubl HCTUHHOCTH. Jlormueckue BbIpakeHUs.
Jlornueckue ToxxaecTBa. Jlorndeckue onepannuy 1 onepanuy Haj MHOXKECTBAMM.
3akoHbl anreOpbl JIOTUKH. OKBUBAJIECHTHbIE MPEOOpa3OBaHUs JIOTMUECKHUX
BBIPKEHMI. JIornueckue ypaBHEHUs U CUCTEMBI YPaBHEHMIA.

Jlornueckue (YyHKIMHU. 3aBUCHUMOCTb KOJIMYECTBA BO3MOMKHBIX JIOTHYECKUX
(GyHKLIUH OT KOJIMYECTBA apTyMEHTOB.

KanonnuecknepopMblIOrH4eCKUXBbIPAKEHU I

COBepH_IeHHHe AU3BIOHKTUBHBIC  KOHBIOHKTHUBHBIC  HOPMAJIBHBIC Q)OpMBI,

AJIT'OPUTMBI UX MTOCTPOCHUA 110 Ta6J'II/IIIC HCTUHHOCTH

Jlornueckue oneMEHTB B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psaseiii cymmarop. IlocTpoeHne cxem Ha JIOTMYECKHX JJIEMEHTax I
3aIaHHOMY JIOTMYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTUYECKOIO BBIPAXKEHUS 10
JIOTHUYECKOU CXeMe

Mopnenn u MoxenupoBanue. llenn MopenupoBaHus. AIEKBaTHOCTb MOJENN
MoJenupyeMoMy 00BbeKTY Hin nporeccy. @opmanuszanus NpUKIaIHbIX 3a/1a4.
[IpencraBieHue pe3ynbTaToB MOAEIUPOBAHUS B BUJE, YIOOHOM I BOCIIPUATHS

yesnoBekoM. ['paduueckoenpecTaBieHUeJaHHBIX (CXEMbl, TAOIHIIbI, TPApUKN).

211

[IpencraBienue MenbIX YWCE B MNaMATH KommbloTepa. OrpaHUYE€HHOCTh
JMara3oHa 4YUCeNl IpU OrpaHWYEHUM KoyMdecTBa pa3psanoB. llepenonnenue
pa3psaHoi ceTku. be33HakoBbIe U 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. JIBOMYHBIH
JIOTIOJTHUTEIIbHBINA KOJI OTPULIATEIIBHBIX YUCE]L.

[TobuTtoBeie sormveckue omepanuu. Jlormdeckuit, apudmeTHdecKud U




nuknuaecknit  cnurd.  llludpoBaHne ¢ MOMOUIBIONIOOUTOBOMONEpAIIUN

«uckmougaromiee NI

2.12

2.13

[IpencraBneHue BEIIECTBEHHBIX YHMCEN B MaMATU KOMIIbIOTEpa. 3Haydallas 4acThb
U NOpsAoK uMcia. Jluana3oH 3HaueHUM BelIeCTBEHHBIX uwncen. I[Ipobiembl
XPAaHEHUs BEIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPaHUMYECHUEM KOJIMYECTBA
pas3psioB. Brimonnenueonepanuii c BELIECTBEHHBIMUYHCIIAMH,

HaKOHJICHI/IGOI_HI/I6OKHpI/IBLI‘{I/ICJIeHI/ISIX

I'padpr. OcuoBuble moHsATHSA. Buasl rpados. Ommcanue rpadoB ¢ MOMOUIBIO
MaTpUI] CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXHOCTH. Pemenue
QITOPUTMUYECKUX 3a/ad, CBSA3aHHBIX C aHaimu3oM TpadoB (mocTpoeHme
ONTUMAJIBHOTO TYTH MEXAY BEpIIMHAMHU rpada, OINpelelieHne KOIMYeCTBa

Pa3IMIHBIX HyTGfI MCXKY BCpIIMHAMH OPHUCHTHUPOBAHHOI'O AIUKIMYCCKOI'O

rpada)

2.14

HepeBwsi. bunapnoe npepeBo. JlepeBbsi moucka. CrnocoObsl 00xoma nepesa.
[IpencraBnenne apuMeTHUECKUX BHIpaXKEHUH B BUAE jaepeBa. Mcmomb3oBanue

I‘pa(bOB H JCPCBLEB IIPU OIIMCAaHUH 00BEKTOB U IMPpOLECCOB OKPY’KAKOIICTO MHUpPa

2.15

2.16

JIucKpeTHbIe UTPBI IBYX UTPOKOB C MONHON uHpopMaiuei. [Toctpoenue nepea
nepebopa BapUaHTOB, OIMCAHUE CTpPaTeTMU Wrpbl B TaOIU4HON Qopme.

BrIArphIIHbIE ¥ IPOUTPHIIIHBICIIO3UIMH. BBIMTpBIIIHBIECTPATEr NN

Cpe,[[CTBa HCKYCCTBCHHOI'O MHTCJIJICKTA. I/II[GHTI/I(I)I/IKEIHI/IH 1 IIOUCK H306p8.)1(6HPII>i,
Ppacrio3HaBaHUC JIUII. Hcmonp3oBanre METOHOB HCKYCCTBCHHOI'O HMHTCJIJICKTa B
06yqalonmx cucremax. Mcromp30Banne METOI0B HNCKYCCTBCHHOI'O MHTCJIJICKTA B

poborotexnuke. UnTepHersenieil. Heliponnsiecetn

AJNTOpUTMBI U TPOrPaMMUPOBaHUE

3.1

3.2

CDOpMaJ'II/BaI_II/ISI IMOHATHA aAJIT'OPUTMA. Mamuna TBIOpI/IHFa KaK YHHBCpCaJlbHasA

MOJEJb BEIUUCICHUN

OneHka CIOXHOCTH BblYMCICHUH. Bpemss paGoTel U 00BEM HCHOIB3yeMOH
namMsATH, MX 3aBUCUMOCTb OT pa3Mepa HUCXOAHBIX JaHHBIX. OreHka
ACUMITOTUYECKOM CJIOXKHOCTH aQJITOPUTMOB. AJTOPUTMBI MOJMHOMHUAIBHON
cnoxHoctu. Ilepebopubie anmroputmbl. [Ilpumepbl pazIUYHBIX  aJITOPUTMOB

peHiCHuA OJIHOM 3aa4u, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTb

3.3

3.4

OHpCI[CJICHI/IC BO3MOJXHBIX PE3YJIbTATOB pa6OTBI HpOCTCI‘/’II_HI/IX AJITOPUTMOB
yYIpaBJICHUSA HUCHOJHUTCIAMHU W BBIYHUCIWUTCIBHBIX aJITOPHUTMOB. OHpCI[CJ'ICHI/IC

UCXOJHBIX TAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMblil pe3yiabTar

Anroput™Mbl  00paOOTKM HATypalIbHBIX YHCEN, 3alHCAHHBIX B TO3UIIMOHHBIX
cUcTeMax CUHUCIeHMs: pa3OueHHe 3amucH Yuclla Ha OTJEeNbHble LUQPHL,

HaxOXXJICHWEe CYMMBI W TPOU3BEACHHS NHUPP, HAXOXKICHHE MaKCUMaJIbHOMN




3.5

3.6

(MUHUMAaNBHON) UPBHIL.
[IpencraBnenue uucna B BHUAE Habopa MPOCTBIX COMHOMKUTENEH. AJITOpUTM
OBICTPOrO BO3BEJCHMS B CTENEHb. [[IOMCK MPOCTHIX YMCeN B 3aJaHHOM JHana3oHe

C TIOMOIIIBIO ANITOPUTMA «pemieTo IparocheHar
MHoropa3psigHbie LeNble YUCIa, 3aJa41 JUITMHHON apudMeTuKu

S3pik mporpammupoBanus (ITackams, Python, Java, C++, C#). Tumnbl gaHHBIX:
[[EJIOYHCIICHHBIC, BEUICCTBCHHBIC, CHUMBOJIbHBIC, JIOTUYECKUE. BeTBieHus.
Cnoxusie ycioBus. Llukisl ¢ ycinoBuem. L{Ukibl 1o nepeMeHHOM.

O06paboTka JaHHBIX, XpaHAMUXCS B ¢ainax. TekcToBble W JABOWYHBIE (DAMIIBI.
QaiinoBeie mepeMeHHble ((aiinoBble ykazarenu). Urenue u3 ¢aiina. 3anuch B
daiin.

Pazbuenue 3anaun Ha moa3anaun. [lognporpaMmer (IporieAypsl U PYHKIIHH).

Hcnonb3oBanue CTaH,HapTHOﬁ OMOJIMOTEKH SI3BIKA nporpaMMHupOBaHHA

3.7

Pexypcusi. PexypcuBnbie nponenypsl 1 (yHkiun. Mcmonbp3oBaHue creka JUis

OopraHu3alu peKypCHUBHBIX BBI3OBOB

3.8

3.9

Yucnennele MeToabl. ToyHOe M TMpHOMMKEHHOE perieHus 3anadu. YuciaeHHoe
pelIeHne ypaBHEHHH C TOMOIIBI0 Mojgdopa mapaMerpa. UncieHHbIE METOIbI
pemieHust ypaBHEHHWiI: MeTol Tiepedopa, METOA IOJIOBHHHOTO JICJICHUSI.
[TpubmmxEHHOe BBIYHMCICHNUE JUIMH KPHUBBIX. Bhramcienue tuomanen ¢uryp c
MOMOIIBI0 YUCIIEHHBIX METOJOB (METOJ| MPSIMOYIOJIbHUKOB, METOJ Tpamneuui).
[Touckmakcumyma (MuUHEMYMA)

G YHKIMHOTHONTIEPEMEHHOMMETOIOMITOJIOBUHHOTO/IETICHUS

OOpaboTka  CHMBOJIBHBIX  JIaHHBIX.  BcTpoeHHble — (QyHKIMM  sI3bIKA
IIPOrpPaMMUPOBAHUS JIIsl 0OPaOOTKU CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTpPOK: IMOJACYET KOJIMYECTBA IMOSIBJIEHMM CHMBOJIAa B CTPOKE,
pa3bueHue CTPOKM Ha CJIOBa MO IMPOOETbHBIM CHUMBOJAM, MOHUCK MOJCTPOKH
BHYTPU JaHHOW CTPOKH, 3aM€Ha HalJEHHON MOJCTPOKM Ha JAPYIyI0 CTpPOKY.
['eHepanuisi Bcex CJIOB B HEKOTOpOM aidaBUTE, yIOBJIETBOPSIOUINX 3aJaHHBIM

orpanuueHusM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

3.10

MaccuBel HW = [OCIEOOBATEILHOCTH  4YHCE. BprauciieHne  0000IEHHBIX
XapaKTepUCTUK DJEMEHTOB MacCHBa WM YHWCIOBOM MOCIEI0BATEIbHOCTH
(CyMMBI, TIpPOM3BEACHHS, CPEAHETO Aapu(PMETHYECKOTr0, MHUHHUMAIBLHOTO U
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,  YJOBJICTBOPSIOIINX
33JJaHHOMY YCJIOBHIO). JIMHEWHBIM TTOWCK 3aJaHHOTO 3HAYCHHS B MAacCCHBE.
Anroput™mbl paboTBl ¢ DIEMEHTAMH MacCHBa C OJHOKPATHBIM MPOCMOTPOM
maccuBa. COpTUpOBKA OJHOMEPHOro MaccuBa. [IpocTbie METOABI COPTHPOBKHU
(MeTon my3BIpbKa, METOJ BBIOOpA, COpPTHpPOBKAa BcTaBKamu). CopTHpPOBKA

ciusiaueM. beicTpas coptupoBka maccuBa (aaroput™ QuickSort). JIBonyHblit




IMMOUCK B OTCOPTUPOBAHHOM MACCHUBC

3.11

3.12

3.13

JIBymepHBbIE MaccuBBl (MaTpuIlbl). AJTOPUTMBI  OOpaOOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOTO YHCJIOBOTO MAacCHBa IO 3aJaHHBIM
IpaBUiIaM, MOMCK JJIEMEHTa B JBYMEPHOM MAacCHBE, BBIYMCICHHE MaKCHUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOTO MacCUBa, MEPECTAaHOBKA CTPOK U
CTOJIOLIOB IByMEPHOTO MAacCHBa

CrnoBapu  (accouMaTWBHBIE  MACCHBBI,  OTOOpakeHHs).  XOII-TaOJIHIIBI.
[octpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTA

Creku. AHanM3 MOPaBWIBHOCTH CKOOOYHOTO BBIpaXEeHUA. Bbluncienue
apru(METHUECKOTO BBIPAXKEHUS, 3aIIMCAaHHOTO B MMOCT(GUKCHOH (opme.

Ouepenu. Mcnonb3oBanue ouepeu A1 BpEMEHHOIO XPaHEHUS JaHHbBIX

3.14

3.15

Anroputmbl Ha Tpadax. IlocTpoeHme MHMHUMAIBHOTO OCTOBHOTO JIepeBa
B3BCHICHHOTO CBA3HOI'0O HCOPHUCHTHUPOBAHHOT'O rpa(ba. KommuecTBo Pa3 IMYHBIX
nyTeil Mexay BepLUIMHAMU OPUEHTUPOBAHHOI'O allUKJIMYECKOTo rpada. Airopurm
JenkcTpol

HepeBbs. Peanuszanus nepeBa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYp. JlBOnMYHBIE
(ounapusbie) nmepeBbs. IlocTpoeHue aepeBa sl 33aHHOTO APUPMETHIECKOTO
BbIpaxkeHUs. PexypcuBHbIe anroputmel 00xojia nepesa. Mcnonb3oBanue cTeka u

ouepean i 00Xo/a AepeBa

3.16

3.17

4.1

I[I/IHaMI/I‘ISCKOG MNporpaMMHUpOBaHrUC KaK MCTOA PCIICHHA 3aJda4 C COXPAaHCHUCM
MMPOMEIKKYTOUYHBIX PE3YJIbTATOB. 32[,[[8.‘11/1, peaiacMbIC€ C MOMOIIBKO ATUHAMUNYCCKOTO
nporpaMMHupoOBaHNd: BBIYHUCICHUC PECKYPCUBHBIX (I)YHKI_II/II‘/’I, MOJACYET KOJUYECTBA

BApHUAHTOB, 3aa4i OIITUMU3alIUN

[TonsitTne 00 OOBEKTHO-OPUEHTHUPOBAHHOM MporpaMMHupoBaHuH. OOBEKTH U
kjaccel. CBoiicTBa U MeTOJIbl 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN AHAJINU3.
Pa3zpaboTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOAXOJA.

Wukancynsuus, Hacae10BaHue, MOIUMOPHU3M
WnpopmaimoHHBIETEXHOIOT U

Ananu3 paHHbix. OCHOBHBIE 3aJaud aHaiW3a JaHHBIX: [POTHO3MPOBAHUE,
KJlacCU(pUKalus, KilacTepusalus, aHaliu3 OTKIoHeHuH. IlocrenoBaTenbHOCTH
pEIIeHUs 3a/1ay aHaIM3a JAaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA M OIICHKA
KauecTBa JaHHBIX, BbIOOp W (WIM) MOCTPOSHHE MOJEIH, MpeodpazoBaHUE
JAHHBIX, BU3yallM3allusl JaHHBIX, MHTEpIpeTanusi pe3ysbTartoB. [Iporpammubie
cpenctBa U MHTepHET-CepBHUCH NI OOpabOTKH W TPEICTaBICHUS JaHHBIX.

bonwsmmenanasie. MammaHoeoOydeHne

4.2

AHanu3 MaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX Ta0OIuI. BerducIeHHEe CyMMBL,

cpemHero  apu(dMeTHdeckoro, HawOodbIIero  (HAMMEHBIIETO)  3HAYCHHS




4.3

4.4

JMana3oHa. BelunciaeHne kodp@uUIMEHTa KOppensuud IBYX pAIOB JaHHBIX.
[MocTtpoenne cronOyUaThix, JMHEHUATHIX M KPYroBbIX auarpamM. [loctpoenue
rpa¢ukoB ¢pynkuuii. Ilogbop muHUM TpeHaa, peleHre 3a1a4 MPOrHO3UPOBAHMSL.

Pemenne 3aa4 ONTUMHU3AIIUU C TIOMOIIBIO 3JICKTPOHHBIX Ta6HI/II_I

Huckperusanusi Npd  MaTeMaTHYECKOM  MOJITMPOBAaHUU  HEMPEPHIBHBIX
npoueccoB. MojenupoBanue ABWKEHHs. MojenupoBaHue OHOJIOTHYECKUX
cucteM. Maremarudyeckue MOJEIM B OKOHOMHUKE. BpunciurTenbHbie
JKCIIEPUMEHTH ¢ MonensiMu. OOpaboTka pe3ynbTaToB SKclepuMeHTa. MeTton
HAaMMEHbIIUX KBaApaToB. OIlEHKa YHUCIOBBIX [apaMETPOB MOJICTUPYEMBIX
00BEKTOB u MIPOLIECCOB.

BoccranoBiieHHEe3aBUCHMOCTEHIIOPE3YITATAMIKCIIEPUMEHTA

BeposiTHOCTHBIE MOJENU. Meronsl Momnte-Kapio. NmurannonHoe

MOJCIUPOBAHUC. CucreMbl MacCoOBOI'O OGCJ’IY)KI/IBaHI/IH

4.5

TaGmuunble (pensauroHHbIe) 0a3bl JaHHBIX. Tabauia — npencTaBieHue CBEACHUI
00 oaHoTHIIHBIX 00BekTax. lloje, 3ammchb. Kmrou tabmunel. Pabora ¢ roroBoii
0a30l JaHHBIX. 3amoJIHeHHE 0a3bl MaHHBIX. [loMCK, cOpTHpOBKA W (UIBTPALUSL
JaHHBIX. 3ampockl Ha BbIOOPKY JaHHBIX. 3alpochl C€ MapaMeTPaMHu.
Brraucnsiembie osist B 3ampocax.

MHuoroTtabnuunble 6a3bl JaHHBIX. TuUnbl cBA3edl Mexay TaOnunamu. BHemHuit

KJIIOY. HCHOCTHOCTB 0a3bl JaHHBIX. 3anpocm K MHOFOT&6J’IH‘IHHM6a3aM,I[aHHI>IX

4.6

TekcroBblli mnpoueccop. CpenacrBa NOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHbBIE TEKCTOBBIE JOKYMEHTBI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna uWUTUPOBAHMS HWCTOYHUKOB U OQopMieHHS OubinorpapuiecKux

CCBIIIOK
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