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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOnEHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOCHMSI OCHOBHOM  00Opa3oBaTelbHOM  MpPOTpaMMbl  CPEIHEro  OOIIEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padoyeit
IPOrpaMMbl BOCITUTAHHS.

[Tporpamma o uabopMaTuke 1aET IpeCTaBICHUE O LENsIX, 00IIeH cTpaTeruu
oOy4eHMsI, BOCITUTAHUS U PA3BUTHUS 00yUaIOLIUXCs CPeACTBAMU yU€OHOT 0 MpeameTa
«Uudpopmatukay Ha yriayOJEHHOM YpOBHE, YCTAaHABIMBAET 00s3aTeNbHOE
IIPEIMETHOE COJEPKAHKE, IPETyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pa3ienam
U TeMaM Kypca, ONpelesieT pacipeiesieHue ero mno kiaccam (rogam H3y4deHus),
TA€T TPUMEPHOE pachpesesieHne y4eOHBIX 4YacoB MO TEMaTUYECKHM pasjesiaM
Kypca M PEKOMEHIyeMyIo (MPUMEPHYIO) IMOCIEI0BAaTEIbHOCTh UX H3YYEHHUS C
y4€TOM MEXKIPEAMETHBIX W BHYTPUIPEIAMETHBIX CBSA3€H, JIOTMKA Y4eOHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

[TporpamMma o uHPOpPMATHKE ONPEACIACT KOJIMUSCTBEHHBIC U KaueCTBEHHBIC
XapaKTEePUCTUKU Y4EOHOro Marepuaia Jyisl KakI0ro Tojia U3y4eHHs], B TOM YHCIIe
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MMPOBEPOUYHBIX paoor,
rocyapCTBEHHOW UTOroBo# arrectauuu). [IporpamMmma no unpopmaTuke sBIASETCSA
OCHOBOM Il COCTaBJICHUS AaBTOPCKUX YUYE€OHBIX MPOrpaMM U YYEOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS KypCa YUUTEIIEM.

NudopmaTtuka B cpeHem oO1ieM 00pa30BaHUU OTPAXKAET:

CYITHOCTh HMH(OPMATHKM KaK HAyYHOW JUCHUIUIMHBI, HW3ydaromen
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOXKHOCTH aBTOMATHU3alMA HHPOPMAITTOHHBIX
MIPOIIECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00JIACTU  NPUMEHEHHs]  WHMOPMATHKU, TPEXKAEC  BCEro
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIPABIIEHUE U COLMAIBbHYIO Cchepy;

MEXIUCITUIUTMHAPHBIN ~ XapakTep WH(QOpMaTUKH ©  WHGOPMAIMOHHON
NEeSATETbHOCTH.

Kypc uHbopMaTuku a5is ypOBHSI CpeIHEro 00IIero oO0pa3oBaHUs SBISACTCS
3aBEpUIAIOIIMM 3TallOM HEMpPEpPHIBHONW IMOATOTOBKM OOydaromuxcs B 00JacTu
uHOOpMATHKA W WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, OMHUPAETCS
Ha cojiepKaHue Kypca MH(OOPMATUKU YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHHS U
OMBIT  TOCTOSHHOTO  TMPUMEHECHHS  WH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHYECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNne
3TOTO OIBITA.
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Pesynbrarel  yriyOnéHHOro  ypoBHS ~ HM3y4YeHHS y4yeOHOro IMpeaMmera
«Uudopmartukay OpUEHTHpPOBAHH Ha TOJyYEHHWE 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 MpeAMeTHas 00JIacTh, PAaCHO3HABAHHE COOTBETCTBYIOLIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTepHbIE ISl HCIOJIb30BAaHHMS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
T€OpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHsSI M3y4d€HHsS MH(DOPMATUKH 0OecrieunBaeTCs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHEpHs, MH(pOpMalMoHHas 0€30MacHOCTb, MH(OPMALMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TEXHOJIOTHH, CUCTEMBI PaCHpEAEIEHHOIO PEECTpa, TEXHOJOTHH BUPTYyaJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BUBAIOILErocs MHPOPMAIIMOHHOTO 0011ecTBa
Y BO3pACTAIONIEH KOHKYPEHIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHhopMaTHKHA, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMOUN LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;
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cOPMHUPOBAHHOCTh  MPEJCTABICHUA O BIUSHUKM  HWHPOPMAIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
YKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPUAMYECKOTO, MPUPOIHOIO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TMPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUYEHHBIX B CO3IAHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pACIpOCTpaHEeHHE HH(DOpMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAYy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBLACIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTrUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd HHTepHET W WCHOJIB30BAHUIO HWHTEPHET-CEPBUCOB, WHOOPMAIIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBBI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O0 MOJIETUPOBAHHS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOorpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aJa4ax aHaiIu3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ IJIA pEIICHUs
MPUKIIAIHBIX 3a]1a4.

B nmpuBenénnoMm nanee coaepkanuu ydeOHoro mpeamera «ubopmaTikay
KYPCUBOM BBIJICJICHBI JIOTIOJTHUTEIIbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTEIHLHYIO
nporpaMMmy OOy4YeHHSI, HO MOTYT ObITh MPEIJIOKEHBI I U3YYEHHUS OTICIbHBIM
MOTHBHUPOBAHHBIM U CITOCOOHBIM 00YJarOIIAMCS.

YrnyOnéHHpld  ypOBEHb UW3Y4YeHUST HMHPOPMATUKU PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO0  MpOQuis, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTUA. YTIYyOJEHHBIH YpPOBEHb W3YUYCHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha
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CHEIUATBLHOCTH B 00JacTH WH(OOPMAIMOHHBIX TEXHOJIOTHMH W WHXCHEPHBIE
CHEUATbHOCTH, YYacTHE B MPOEKTHOM W MCCIEI0BATEIbCKON NIESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa 1o UHPOpPMaTHKeE.

[TocnenoBaTenbHOCTh M3YYEHUS TEM B Mpeaenax OJHOTO rojaa oOydeHHs
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKnCiIo YacoB, PEKOMEHOBAHHBIX JIJIsl U3yuyeHUs HHGopMaTUKu — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca

B HEJCIIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKHM O€30IIaCHOCTHU U TUTHEHBI IPU pab0Te ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUS.

[TpuHLIMIIBI pabOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTtvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas mnamsATb. OOMEH JaHHBIMH C
IIOMOIIBIO KH. KOHTpOJUIephl BHENIHUX yCTPOUCTB. [IpsaMoil 1oCTyn K naMsTH.

OCHOBHBIE ~ TEHIECHLUHMHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHble BIuMcaeHus. MHoOronpouneccopusie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHuble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBUIMX JAaHHBIX.
MoOuiibHbIE IU(PPOBBIE YCTPOKWCTBA U MX POJIb B KOMMYHUKalMSIX. BcTpoeHHbIE
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. IlapamnenbHoe mporpaMMHpOBaHUE.
CucremHoe mnporpamMMmHoe oOecriedeHue. OnepalliOHHbIE CHUCTEMBI. Y TUJIMTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JAEUMHCTAULALUSA  OPOTPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (aijIoB B
noyiroBpeMeHHou naMstu. [llabnonsl 1uist onrucanus rpymnin Qaityios.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 00eCIIeUeHUs
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeUeHUs U
nU(ppoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickoit ®denepanyu 3a HENPABOMEPHOE MCIOJIb30BAHUE TMPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AINIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MuTepHer. [IpoTokosl
creka TCP/IP. CucremMa J1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHHACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpenerneHre MapuipyTa JIBUKEHHS
MTaKETOB.

Bunet  npestensHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
["eonnpopMamoHHble CUCTEMBI. [ '€00KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU
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(Hampumep, JIOKalus MOOWJIBHBIX TeJIe(POHOB, OMpPENEICHHE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBsi, OPOHHUPOBAHUE OMIIETOB U TOCTUHMII.

['ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. COLHMABHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHOM nHpopmanuu. OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TeXHoJorui. OO1ue mpodieMbl 3alUThl
uHdopmaIuu 1 “HPopMauoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX HHPOPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(DUIeHIIaNBbHON HHPOpPMAIIUK, XpaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHOE mporpaMMHOE 00€CHeUYeHHE U CIIOCOOBI
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXxHuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmra apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHIL.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mudpoBanusi RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Nudopmanusi, nanueie U 3HaHus. MHbopMalmoHHbIE MPOLECCHl B MIPUPOJIE,
TE€XHHUKE U OOIIECTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBI. HeobxoammocTh
JTUCKpeTh3auu uHopmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOOB.
Ycnosue @Pano. IlocTpoeHHeE OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. ENMHUIIBI U3MEpEeHHs KOMuecTBa HHPopMaun. AnaBUTHBIA MOAXO] K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX WM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCcTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YKCIa HA OCHOBAHUE CHUCTEMbI
CUMCIICHUA. AJITOPUTM IEepEeBOAA 1IEJI0Tr0 Yyucia u3 P-U4HON CHUCTEMBI CUUCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBoja KOHEUYHOW P-uuHOM npoOu B NECSITHUHYIO.
ANTOpUTM ITEpeBOAA LIEJIOr0 YNCIA U3 IECITUYHON CUCTEMBI CYMCIICHHS B P-1uHYys!O.
[lepeBoa KOHEUHOM necsITHYHON Mpodu B P-nunyro. JIBomyHasi, BOCbMepu4Has u
MIECTHAAIIATEPUYIHAS CUCTEMbI CUMCIICHHUSI, CBSI3b MEXKITY HUMU. ApudmeTndeckue
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omnepanuy B MO3WLMOHHBIX CHCTEMAx CUHUCIECHMA. TponMYHas ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHS. [[BOMYHO-AECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIUPOBKHU.
Crangapr 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 komupoBaHue. Dopmarbl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
[P 33IaHHBIX YAaCTOTE AUCKPETHU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa norukd. [loHsiTue BbICKa3piBaHUS. BbICKa3bpIBaTelbHBIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTU. JIorndeckue onepauuy U onepanuy HaJl MHOXKECTBAMU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
(GyHKUIMNA OT KOJIMYECTBA apryMeHTOB. [1oJHbIE CUCTEMBI IOTHUECKUX (DYHKIIHA.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHHUS MO Ta0JIMLIEe UCTUHHOCTH.

Jlornueckue »3ieMeHTBI B cocTaBe KomibioTtepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. Iloctpoenne cxem Ha JIOTMYECKUX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JVana3oHa 4YMCEel NpH OrPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIE JaHHbBIC. 3HAKOBBIM OUT. J[BOMYHBIM
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrE BEIIECTBEHHBIX YHMCEN B IAMITH KOMIIBIOTEPA. 3HAuallas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psaoB. BbInosiHEHME omnepanuii ¢ BEMIECTBEHHBIMM YMCIIAMHU, HAKOIUIEHUE
OLIMOOK MIPU BHIYUCICHUSX.
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AJITOPUTMBI M IPOrPaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl pemieHUs 3alad Ha KoMIbroTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabimul. Otinanoussii BbiBoA. IlomiaroBoe
BBIIIOJIHEHHE ITporpammel. Todku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, CH++, C#). Tumbel JgaHHBIX:
LIEJI0YMCIIEHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CrnoxxHble
ycioBus. Lluknel ¢ ycimoBueM. [luknbl 1o nepeMeHHOR. B3ammo3aMeHseMOCTb
pa3iMyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBleHHE LHMKIA C
UCITO0JIb30BAaHUEM 3apaHee ONpeeIEHHOT0 MHBApHAHTA LIMKJIA.

JloxymenTHpoBanue nporpamm. Mcrnons3oBanue kommeHTapues. lloaroroska
OMMCAHMS MPOTPaMMBbI U MTHCTPYKLIHMH JIJIs1 TIOJIb30BaTEIS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa30uMeHue 3alucu 4Hcia Ha OTAENbHbIE IUQPBHI,
HaXOXXJEHUE CYMMbl W TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCHUMAIbHON
(MuUHUMAaTBHOW) UG PHI.

HaxoaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Juaras3oHe. [IpencraBinenue
Yrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIEHb.

OOpaboTka JaHHBIX, XpaHAIuXxcs B (paitnax. TekcToBble U TBOMYHBIE (ailibl.
daitnoele nepeMeHHbIe ((pailioBbie ykazaTenn). Ytenue u3 Qaitna. 3anuch B daidi.

Pazbuenue 3amaun Ha nmoazafgaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBHbie 00bekThl ((hpakransl). PekypcuBHBIE Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOTMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[ToaxatoueHue  OMOJMOTEK  MOANPOTPaMM  CTOPOHHUX  MPOU3BOAMUTEIIECH.
MoaynbHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsie MeTobl. TouHOE ¥ TPpUOTMHKEHHOE petieHus 3a1aun. YucaeHHbIe
METO/Ibl pEUICHUs] YpaBHEHUU: MEeToJ mNepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHHUE JIMH KpUBBIX. BbruucieHue miomanaed uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIBHUKOB, METOJ Tpaneuui).
[Touck wmakcumyma (MUHMMYMa) QYHKIMA OJHOM MEpPEeMEHHONM METOAO0M
IIOJIOBUHHOT'O JIEJICHHUS.
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OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKUMH  sI3bIKa
IPOTPAMMHUPOBAHUS JJIsI 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IOSIBJIEHUH CHMBOJIAa B CTPOKE,
pazOueHue CTPOKHU Ha CJI0Ba MO MPOOETLHBIM CUMBOJIaM, TOUCK MOJICTPOKH BHYTpU
JIAHHOW CTPOKH, 3aME€Ha HalJICHHOW MOICTPOKH Ha APYTYIO CTPOKY. ['eHeparus Bcex
CIIOB B HEKOTOPOM andaBuTe, YIOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHHUYCHUSIM.
[Tpeobpa3oBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4Kcesl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCcCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CpeIHEro apupMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBka OZHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTHpPOBKA BCcTaBKaMu). COPTHPOBKA CIHSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBBl (MaTpulbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MAacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MACCUBA I10 3aJaHHBIM IIPAaBHJIAM,
IOUCK 3JIEMEHTA B JByMEPHOM MAaCCUBE, BBIUMCIIEHHE MakcUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. [IpoBepka
opdorpapun u rpammatukud. CpeacTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
HMHCTpyMEHTBI pEeLieH3UpOBaHUsl B TEKCTOBBIX Ipoueccopax. OG1auyHble CEpBUCHL.
HenoBas nepenucka. Pedepart. [IpaBuna mutupoBaHusi HICTOYHUKOB U 0OPMIICHUS
oubmmorpapuueckux ccouiok. OdopmiieHUEe CIUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTA. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJIaccupuKauus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BHU3YyaJM3alMs JAaHHBIX, HHTEpIIpETalus pe3ynbTaToB. IIporpammHeie cpencTtBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKK U Mpe/CTaBIeHUs JaHHBIX. bosbline naHHbIE.
Mainnnoe o0ydyenue. HTeeKTyanbHbli aHaIU3 1aHHBIX.
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AHanmM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAOJIWIl. BBIYUCICHHE CYyMMBI,
CpeIHETo apu(PpMETHUECKOTr0, HAanOOJBIIETO (HAUMEHBIIIET0) 3HAUCHHS IUaa30Ha.
Breruncnenne koad@uimeHta KOppeasiuu ABYX psAIOB AaHHBIX. llocTpoenue
CTOJIOYATHIX, JMHEHYAThIX U KPYroBbiX guarpamm. I[locTpoenue rpadukoB
dbynkuumii. [Togbop MuHUM TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIIeHWE YpaBHEHUH C TIOMOILIBIO M[MOA00pa MapameTpa.
OnTuMu3anys Kak NOWCK HAWIYyYIIEro peuieHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHKUUS, orpaHrdeHus. JIoKanbHbIE U M100aTbHBI MUHUMYMBI 11€JIEBOM () YHKIIUU.
Pemenue 3aay onTUMHU3aIUU C TTOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernueckne 0CHOBbI HHGOPMATHKH

Teopernueckrue mMNOAXOAbl K OLEHKE KOJIMYecTBa HWH(pOpMaUu. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JnaHHbiX. Agroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTrOpuTMBI CKATHUS TaHHBIX C IOTEPSAMU. Y MEHBILICHHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE HUjien anroputmoB cxkartust JPEG, MP3.

CkopocTh TIepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEpeAadyd OT
UH(OPMAITMOHHOTO O00BEMA JAHHBIX M XapPaKTEPUCTUK KaHaia CBs3W. [IpuunHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstoNINE
oOHapy>KuMBaThb W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ noBropenuem 0utoB. Koasl XaMMHuHTra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CHUCTEMHbIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mogenu u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBHE MOJIEIA
MOJEIIUPYEMOMY OOBEKTY WJIM MpoIlecCy, Leu MojaenupoBanus. Gopmanuzanus
MIPUKJIAIHBIX 3a]a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM MJis
BOCHIpUATHUS yesloBeKOM. ['padmueckoe npeacTaBieHNe JaHHbBIX (CXeMbl, TaOJIHUIIb,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHL], CIHCKOB CMEXHOCTU. Pemenune
AITOPUTMUYECKUX 3aj]ad, CBSA3aHHBIX C aHaiu3oM rpadoB (MOCTpoeHUE
ONTUMAJIBHOTO TMYTH MEXIy BepiiuHaMu rpada, OmpelneieHue KOoIUYecTBa
Pa3IMYHBIX T MEX]y BEPIIMHAMHA OPUEHTUPOBAHHOIO AlMKINYECKOIro rpada).

HepeBbs. bunapnoe aepeBo. [lepeBbs moucka. CriocoObl 00Xolia JaepeBa.
[IpencraBnenne apupMeTUUECKUX BBHIPAKECHUN B BHJE AepeBa. JIMCKpETHBIE UTPhI
JIBYX UTPOKOB C mojHOM nHpopManue. [loctpoenune aepesa nepedbopa BapuaHTOB,
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OMHCAaHUE CTPATErny UTPhl B TAOIUYHON (hopMe. BRIUTPHIIIHBIE U TPOUTPHIIIHbIE
NO3ULMH. BBIMTPHIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacrno3HaBaHMsl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MneHTHu(UKaLus U MOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX MIpax. Mcmosnb3oBanue MeTon10B
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0ydYarommx cucreMax. Mcnonp3oBaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTroTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI U IPOrPaAMMHPOBaHUE

dopmanm3anys MOHATUS anroputMa. Mammua TreroprHra Kak yHUBepCcaabHas
Mozenb Beruucnenun. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl U 00bEM HCIONB3yeMOMN
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIO)KHOCTH  AJITOPUTMOB. AJITOPUTMBI  MTOJIMHOMHUAIBHOU
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOPUTMOB PEIICHUS
OJITHOM 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«pemiero DparocheHar.

MHoropa3psaHbie LeIble Yucia, 3a1a4u JUIMHHOW apu(METUKH.

CnoBapu  (accoUMaTHBHBIE MAacCUBBI, OTOOpa)K€HUA).  XOII-TAOJIHIIBI.
[TocTpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwluncienue
apu(PMETHIECKOTO BBIPAKECHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN dopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KomuyecTBo paziavyuHbIX
nyTeld MeXay BEepIIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOro rpada. AaropurM
JIeHKCTpBL.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xofa aepeBa. Mcnonb3oBaHue creka u
ouepenu s 00xoaa iepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YIbTATOB. 3aJauyM, PEUIA€Mble C MOMOILBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONITUMH3ALIUH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMupoBaHun. OOBEKTHI U
kjaccel. CBocTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAJIU3.
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Pa3zpaboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.
Wukarncynsuus, HacleJ0BaHue, TOIUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepderica
noJb30Bares. Mcrnonp30BaHNe TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJIsl TOCTPOCHHUS

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o  mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopManmoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: IIOCTAaHOBKA
3ajlayu, pa3paboTka  MOJIeNM, TECTUPOBAHHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAEIUPOBAHUS.

JuckpeTusanuss Tpud MaTEeMAaTHYECKOM MOJIEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoienupoBanue qBxKeHus. MoaenupoBaHrue OMOJIOrMUYECKUX CUCTEM.
MaremaTuyeckre MOJIeIM B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJCIISAMH.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

Beposaraoctabie  momenu.  Mertoasl  Monte-Kapno.  iMurtanmonHoe
MozenrpoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOTHMIHBIX 0OBekTax. Ilone, 3ammch. Kmrou TaGmuipl. Pabora ¢
roToBOi 0a30if nmaHHBIX. 3amojHeHWe O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiemsie nmosis B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. THUIBI CBA3EN Mex Iy Tadnuiamu. Buennuit
kiro4. LlenmocTHOCTh 6a3bl IaHHBIX. 3apPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-npuiioxkenus. [loHaTre 0 CepBEPHON U KIIMEHTCKOM YaCTSAX CaWTA.
TexHOoNorusa «KJIMEHT — CepBep», €€ TOCTOMHCTBA U HeNOoCTaTKU. OCHOBBI S3bIKa
HTML wu kackamupix Tabmuiy ctuwiert (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smemenue BeO-caiiToB. Yciyra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMUYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX
ycTpoiicTB). I'paduueckuii pegaktop. Paspemenne. Kagpuposanue. VcnipaBienue
nepcnektuBbl. ['mcrorpamma. Koppekuusi  ypoBHEW, KOppeKuus  IBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsbs. PabGora ¢ obGmactsamu.

OUIBTPHL.
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Mmorocnoitasle u3zo0paxenus. TekcroBble cion. Macka cinos. Kanambl
CoxpaneHnue BblIeneHHOW oOsactu. IloaroroBka wiumroctpanuii st BEO-CaTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusbeie. @opmarbl BEKTOPHBIX
pucyHKOB. Vcnosib30BaHre KOHTYpPOB. BekTopu3zaius pacTpoBbIX H300paKEHUN.

[IpuHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIe
Mozenu. Martepuansl. MojenupoBaHUE HCTOYHUKOB oOcBeuleHus. Kamepsl.
AnnutuBHble TexHoJoruM (3D-npunTepsl). [loHATHE O BUPTYaIbHON peanbHOCTH U
JIOTIOJTHEHHOM peasibHOCTH.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAaTHCA CPOPMUPOBAHHON BHYTpPEHHEH MoO3UIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3aludu  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HaIpaBJICHHI
BOCITUTATEIILHOM JIEATETLHOCTH.

B pesynapraTe wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHME CBOMX KOHCTUTYITHOHHBIX ITPaB M 00sI3aHHOCTEH, yBaKECHUE 3aKOHA
U TIPaBOMOPSNIKA, COOJIONEHHWE OCHOBOTIOJATAONIMX HOPM HH(POPMAITMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MacCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIIMK TI0 COIMAJIbHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MuTepHeT;

4) 3cTeTU4eCKOTr0 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  3J0POBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 32 CUET COOTFOACHUS
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TpeOoBaHUN  0€30MacHOM  JKCIUTyaTallid  CPEICTB  HMH()OPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIl;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHUBHOM JIE€ATEIbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOATEIHHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTPAaMMUPOBAHUEM U HMHPOPMALMOHHBIMU TEXHOJIOTHUSMU,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH WMHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBeplIaTh OCO3HAHHBIM BBIOOp Oyaymieil mnpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIui MHOTHX cdep )KU3HH COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporiecce moCTKEHHS THIYHOCTHBIX PE3YIhTATOB OCBOSHUS ITPOTPAMMBI TT0
uH(pOpMaTHKE y OOYYAIOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM MHTEIICKT,
Mpeanojarammii copMUPOBAHHOCTD:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAIEHBIM U3MEHECHHSIM H TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIIOYAIOIICH CTpeMJIEHHWE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.
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METANIPEIMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMECHHO —
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  (OpPMYJIHpPOBaTh 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 I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM AEATENBHOCTH;

KOOPJIMHUPOBATh U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYAIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMH Y4EOHO-UCCIEI0BATENbCKON U MPOEKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaly, NpeoOpa30BaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
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 (OPMYIUPOBAThL COOCTBEHHBIE 3aJadylM B 0Opa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;
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BBISIBJISITH TNPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyalU3UpOBaTh 3aaauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHUI, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU 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
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEW, MpeJiaraTb OPUTMHAIbHBIE MOAXOAbl M PEIICHHUs,
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
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATUYECKUX HOPM, HOPM HH(POpPMALIMOHHON
0e30I1acHOCTH;

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

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyalunu,
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Pa3BEPHYTO W JIOTMYHO M3JIATaTh CBOK) TOYKY 3PEHHUS C HMCIIOJb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O 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;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOLIUN
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

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

OCYIIECTBIISITh TO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranuzamnus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laul B 00pa3oBaTebHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOUYTECHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
peleHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN 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 JIEMCTBHM M MBICIUTENIBHBIX IIPOLIECCOB, WX PE3yJbTaTOB U
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OCHOBaHUM, MCMHOJIb30BaTh MPHUEMBI peQIIEKCHH Al OLEHKU CUTYyallud, BHIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

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 CIIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIoBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHS 6 10
Kaacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINUE IPEIMETHBIE PE3YIbTATHI:

BJIAJICHUE MPEACTABICHUSIMH O POJM HHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMU «UHOOpMALIHY,
«TH(POPMAIMOHHBIN MPOTIECCH, KCHCTEMAY, KKOMIIOHEHTHI CHCTEMBI», CHCTEMHBII
b dexT», «mHbOPMAIIMOHHAS] CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMH TOuCKka uHpopmamuu B ceth VHTepHET, yMeHwue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOTYYECHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIIHME JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMPABICHUS HWCIIOJB30BAHUSA, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUM), OHUMATh
MOCIIEIOBATEIHHOCTD PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YAIU3AIHsl TAaHHBIX, HHTEPIPETAIUs Pe3yIbTaToB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTpPOWCTBA U (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBFOTEPHBIX TEXHOJIOTHH;

BJIaJICHWE HaBBIKAMHU pabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJIs PEIICHHS YU4eOHBIX 3a71a4 110 BEIOpaHHOMN
CeIaIN3allnu;

HaJIMYKE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aUN U (PYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeir, 00 OOmMX NpUHIMIAX pa3paboTKu M (YHKIIMOHUPOBAHUS WHTEPHET-

MIPUIIOKEHUM;
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MOHUMaHWe yrpo3 HHPOPMAITMOHHON 0€30ITaCHOCTH, UCITOJIH30BAHNUE METOIOB
U CPEIICTB MPOTUBOJCUCTBUS 3TUM YIrpo3aM, COOJIOJICHHE Mep Oe30MacHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JTaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTH M TUTHEHBI MpU padoTe C
KOMITBIOTEPAMHU U APYTUMHU KOMIIOHEHTaMHU HU(PPOBOTO OKPY>KEHUS, TOHUMAHUE
MIPABOBBIX OCHOB HUCIIOIH30BaHUS KOMITBIOTEPHBIX TIPOTpaMMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX MPUHIMUIIOB JUCKPETU3ALMU PA3IUYHBIX BHUJOB
uHopMaIuu, yMEHHUE ONpelesiTh HMHPOPMALUUOHHBIM OOBEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluu,
YMEHUE ONPEACISITh CPEAHIOI0 CKOPOCTH Mepeavyr JaHHBIX, OIICHHBATh N3MCHCHUE
BpEMEHU TMepeayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEpUCTUK KaHaja CBSI3H;

yYMEHUE HCIONb30BaTh MPU PEHICHUU 3a/lady CBOMCTBA MO3UIIMOHHOW 3aITUCH
YHUCeJl, AITOPUTMA ITOCTPOCHHUSI 3aIMCH YKCTIa B TIO3UITMOHHON CHUCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM W IOCTPOCHHUS YHCIIA IO CTPOKE, COJEpKaIllel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

YMEHHUE BBINIOJHATH MPeoOpa3oBaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBI aIreOphl JIOTHKH, YMEHUE CTPOUTh JIOTHYECKOEC BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (POpMax IO 3aJJaHHOW TaOJHIle
UCTUHHOCTH, HWCCJENI0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEHHbBIE, PEIIaTh HECIOXKHBIC JJOTHYECKHE YPABHEHHS M CUCTEMbI ypaBHEHUA;

MOHMMaHUE O0a30BBIX QJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHopMaIuu (3amuch Yncesl B MO3UIIMOHHOW CHCTEME CUMCICHUS, HaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIHaIa3oHe, 00paboTka MHOTOPA3PSAHBIX IEITBIX
YHCEeJI, AaHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AJITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHHUE OMNPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHupoBaHHWE JJIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa, IEpeOOpPHBIC
QIITOPUTMBI, IBOMYHBIA TOWCK) W TMPHBOJUTH MPUMEPHI HECKOJBKUX aJTOPUTMOB
Pa3HOM CJIOKHOCTH JIJISl PEIICHUS OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAJIHHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusiMU O 0a30BbIX THMAaX aHHBIX U
CTPYKTypaxX JaHHBIX, YMEHHE MWCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAINW3 NPEIJI0KCHHONW IMPOTpaMMBI:
OTIPEICIISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MIPU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEIENSITh, MPU KAKUX HCXOJHBIX JTaHHBIX BO3MOXXHO TMOJYYCHUE YKa3aHHBIX
PE3YNbTATOB, BBISBIATH JAHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIMHUOKE B padboTe
porpamMmsl, GOpPMYyIUPOBAThH NPEIJI0KEHUS M0 YAYUIIEHUIO POTPAMMHOI0 KOJIa;
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YMEHHE CO37aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE JIOKYMEHTHI W
JIEMOHCTPAIIMOHHBIE MaTEPUaJbl C UCIOJIB30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATIM34a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HauOOJIBIIIET0 W HAWMEHBIIETO 3HAYCHHWH, peIIeHUe YpPaBHCHHH, BBIOOD
ONTUMAJIBLHOTO  pelieHus, noAdOp JHUHUM  TPEHJa, pelIeHue  3a1ay
MPOTHO3UPOBAHUS).

B mnpouecce uzyuenus kypca UHGOpMATUKU YTiyOn€HHOTO ypoBHS 6 11
Kiacce o0Oy4aronuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE TPEAMETHBIC PE3YJIbTAThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOIMYCKAIOIHEe OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIB30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/a4d, CBSI3aHHBIC C aHAIW30M rpados
(3371241 TOCTPOEHUSI ONITUMAIIBHOTO ITyTH MEXKy BepIIHaMu rpada, ornpeaeeHus
KOJIMYECTBA PA3JIMYHBIX IyTE€d MEXAY BEpIIMHAMU OPHEHTUPOBAHHOIO
alMKJINYECKOro rpada), yMeHHEe UCII0JIb30BATh JEPEBbsS IPU AaHAIU3E U MOCTPOCHUHN
KOJIOB U JIJISI IPEACTaBICHUS apu(METHUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaTu30BbIBATH B BHJE MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JaHHbIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEIIeHUH 33]1a4y CTPYKTYPBI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKU, OYEPEIU, IEPEBbSA),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJApPTHBIE U COOCTBEHHBIEC MOMPOTPAMMEBI [ 00paOOTKH YMCIOBBIX IAHHBIX U
CUMBOJIBHBIX CTPOK, HCIOJIb30BaTh MpU pa3pabOTKe mnporpaMMm OHOIHMOTEKU
noAmporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSMH O 0a3ax JaHHBIX, KX CTPYKTYpe, CpelICTBaX
Co37aHusl U pabOThl C HUMH, YMEHHE HCIIOJIH30BaTh TAOJWYHBIC (PENSIIIHOHHBIC)
0a3bl JaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JAHHBIX, BBIIOJHITH COPTUPOBKY H
MOWCK 3amucedl B 0a3e JTaHHBIX, HAMOJHATH pa3paboTaHHyr0 0a3y JaHHBIX) U
CIIPABOYHBIE CUCTEMBI;
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YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUIECKIE MOJICIN ISl aHAIIN3a
00BEKTOB U MPOIIECCOB: POPMYITHPOBATH IIEJTb MOACIUPOBAHUS, BBITOTHATH AaHAIIN3
pe3yJIbTaToOB, MOJYYCHHBIX B XOJE MOJCIMPOBAHUS, OIICHWBATH COOTBETCTBHE
MOJICTT MOJICTUPYEeMOMY OOBEKTY WM TIPOIECCy, MPEICTaBISATh PE3yIbTaThl
MOJICTTUPOBAHUS B HATJISITHOM BUJIC,

YMEHUE OpraHW30BBIBaTh JIMYHOC HH()OPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOIb30BAHUEM PA3IMYHBIX CPEICTB MHU(MPOBBIX TEXHOJOTHH, TOHUMAHHE
BO3MOXKHOCTEH IH(POBBIX CEPBUCOB TOCYJApCTBEHHBIX YCIYT, ITHU(PPOBBIX
00pa30BaTEIbHBIX CEPBUCOB,;

MOHMMAaHNE OCHOBHBIX IMPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTPaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOTO WHTEIUICEKTa B Pa3IMUYHBIX OOJIACTSX,
HAJIMYME TMPEICTABICHUH O Kpyre peliaeMbIX 3aad MAallMHHOTO OOYYCHHUS
(pacnio3HaBaHMs, KJIaCCU(PHUKAIMK U MPOTHO3UPOBAHMS) HAJIMYWE MPEIACTABICHUM
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHHA B Pa3IMYHBIX
npodeccuoHaNbHbIX chepax.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbusie IIpakruyeckue
NPOrpamMMsl Bcero o0pa3oBare/IbHbIE
padoThI padoThI pecypenr
Pasznea 1. ludpoBasi rpamoTHOCTH
L1 Kommprotep - yHHBEpCaIbHOE YyCTPOUCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme 6
1.3 KomnbroTepHsbie cetu
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Wroro no pazneny 24
Pa3nea 2. TeopeTruueckue 0CHOBbI HH(POPMATUKH
21 [IpencraBnenue nHGpoOpMaLUu B 19 )
KOMIIBIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 1
23 KomnbrotepHas apudmernka 7 1
Uroro no pazaeny 40
Pa3nea 3. AnropuTmMbl M IPOrpaMMHUpPOBaHHUe
3.1 BBenenue B nporpaMmmupoBaHue 16 0.5
3.2 BcenomorarenbHble aaropuTMbl 8 2
3.3 YuciieHHbIe METOJIBI
34 AAropuTMbl 00pabOTKH CUMBOJIBHBIX 5 |
JTAaHHBIX
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3.5 Anroput™bl 00pabOTKH MacCUBOB 10 3.5
Hroro no pazneny 44

Paznen 4. UndopmaunoHHbIe TEXHOJTOTHH

4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 0 21.5
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI MH(POPMATHKH
Nudopmanus u nunpopmManmoHHbie
1.1 op bop 10 2.5
MIPOLIECCHI
1.2 MonaenupoBaHue 8 2
Uroro no pazneny 18
Paznen 2. AaroputMbl 4 NIPOrpaMMHpPOBAHUE
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 16 45
IpOrpaMMHUpPOBaHUS
Hroro no pazneny 50
Pa3nea 3. UnpopManoHHbIE TEXHOJTOTHH
31 KoMmnbroTepHO-MaTeMaTnaecKkoe 2 )
’ MO/JICITUPOBAHHE
32 ba3sl jaHHBIX 10
33 Be6-caiitbl 14
34 KomnbrotrepHas rpaguka 8 3.5
3.5 3D-moaenupoBaHue 8 3
Uroro no pazaeny 48
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Pe3epBHOE Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero u3yuyeHuss oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsbl
TpeGoBaHMs TEXHUKH O€30TTACHOCTH U
1 TUTHEHBI TIPU pabOTE C KOMIBIOTEPAMHU U 1
JIPYTHMH KOMITOHEHTaMH ITU(POBOTO
OKPY>KEHHUSI
) [TpuHIMIIBI pabOTHI KOMITBIOTEPOB U 1

KOMIIBIOTCPHBIX CUCTEM

OOMeH TaHHBIMHU C ITOMOIIBIO IITHH.
KoHnTposneps! BHEIIHUX YCTPOHCTB
ABTOMaTHYECKOE BELITIOJIHEHHE
MIPOTrpamMMBbI MPOIECCOPOM

OHepaTI/IBHaH, NOCTOsSAHHAaA 1
AOJITOBPEMCHHAA MMaMATh. KOHTpOJ’IJ’IepH

> BHEIIHUX yCTPOMCTB. IIpsmoit noctyn k !
IMaMsITH
6 CoBpeMeHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOTUH
[Iporpammuoe obecrneueHue
7 KOMITBIOTEPOB, KOMITBFOTEPHBIX CUCTEM U 1
MOOUITIBHBIX YCTPOUCTB
2 CucreMHO€ MporpaMMHOE OOecTieueHue. |
OrnepalinOHHBIE CHCTEMBI
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10

11

12

13

14

15

16

17

18

19

20

Yrunutel. [IpaiiBepsl yCTPOUCTB.
[TapamienpHOE MPOrpaMMHUPOBAHKE
WNHcTannauus u ienHCcTasauus
POrPaMMHOTO O0eCTICUeHUSs

®daiisioBble cucTeMbl. [IpuHIHIIBI
pa3MeIeHusI 1 UMEHOBaHUs (HaiiioB B
noJiroBpeMeHHou mamstu. [11aGinoHb! ajis
onucaHus rpym (aiios

3akoHomaTenbcTBO Poccuiickoit
®denepanun B 0061aCTH IPOrPaMMHOIO
o0ecreyeHus ¥ JTaHHbIX

[IpuHIMIBI HOCTPOEHUS U annapaTHbIE
KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

Cetp UnTepHET

Paspnenenue IP-cetu Ha moxceru ¢
IIOMOILBI0 MACOK ITOJICETEN

CereBoe aIMUHUCTPUPOBAHHE

Bunel nestensHocTH B cetu MIHTEpHET.
CepBucsl UnTepHera. ['ocynapcTBeHHbIE
AIIEKTPOHHBIE CEPBUCHI U YCIYTU
HNudopmannonHas 6€30MacHOCTb
BpenoHocHbIe TporpaMmMHOE
obecrnieueHre U MeTOo bl OOPHOBI C HUM
[IpakTuyeckas pabora o Teme

" AHTUBUPYCHBIE TPOIPaMMBI"
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21

22

23

24

25

26

27

28

29

Opranu3zanus TM4YHOTO apXuBa
uH(popManuu. PezepBHoe KonmupoBaHUeE.
[TaponbHas 3amuTa apxuBa

HIudpoBanue JaHHBIX

Anroput™m mudppoBanus RSA.
Creranorpadus

[IpakTuyeckas pabora o Teme
"[lIndpoBanue naHHBIX"

WNudopmanus, nanHble 1 3HaAHUSL.
WNHupopmannonHbie npoueccs B IpUpo/IE,
TEXHHKE U 00IIeCTBe

HenpeprIBHbBIE U TUCKPETHBIE BEIIMUUHBI
u cur"aisl. HeobxoaumocTsb
JUCKpEeTU3alK UH(pOopMaLuu,
IIPEHA3HAYEHHOU I XpaHEHHs],
nepenayu u o0paboTKU B IIUPPOBBIX
cucTemax

JIBonuHOe KogupoBaHue. PaBHOMepHBIE
Y HEPAaBHOMEPHBIE KOJIBL.
JexoaupoBaHue COOOIIECHHH,
3allUCaHHBIX C TIOMOIIIBIO
HEPAaBHOMEPHBIX KOIOB

Ycenosue @ano. [loctpoenue
OJTHO3HAYHO JICKOJAUPYEMBIX KOJIOB C
nomoInpko aepesa. ['pad Amn. A. Mapkosa
Enunuts u3smMepeHust KoJauyecTBa
uHpopManru. AnpaBUTHBIA TOIXO K
OLIEHKE KOJIM4YeCTBa UH(OpMAIIH
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38
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40

41

CucreMbl CUACIICHUS

IlepeBo uncesn U3 OJHOM CUCTEMBI
CUHCJICHHS B APYTYIO

I[BOI/I‘IHaﬂ, BOCbMCpHUYHAA U
mecCTHaauaTeCpuIHas CUCTEMbL
CUHUCIICHUA, CBA3b MCXKIY HUMU

,Z[BOI/I‘-IHaSI, BOCBMCpHUYHAA U
mecCTHaauaTeCpuIHas CUCTEMbL
CUHUCIICHUA, CBA3b MCXKIAY HUMU

JIBon4Has1, BOCbMEPUYHAS U
HIECTHAALATEPUYHAs CUCTEMBI
CUYMCIICHHS], CBSI3b MEXKY HUMU
Apudmerndeckue onepanum B
ITO3ULIMOHHBIX CHCTEMAX CYUCIICHUS
TpounyHas ypaBHOBELICHHAs CUCTEMA
CUYMCIICHUS

JIBon4HO-€CATUYHAS CUCTEMA
CUMCIJICHUS

KoaupoBanue TekcToB

PactpoBoe xoaupoBanue n3o0paxeHui
[TpakTryeckas paborta o Teme
"luckpernsanus rpapuueckoit
uHpopmanun"

[BeToBBIE MOAEIH. BekTopHOE
KoaupoBanue. @opmarsl (aisios.
Tpéxmepnas rpadpuka. OpakranabHas
rpaduxa
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51

Konuposanue 3Byka. OrieHka
UH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TIPU 3a/IaHHBIX YacTOTE
JMICKPETU3AIMH U Pa3psIHOCTH
KOJIUPOBaHUS

[IpakTuyeckas pabora o Teme
" luckpeTusanus 3ByKOBOM
uHpopmanun"

OcHOBBI aJIr€OpBl JTOTUKU

Jlornueckue oneparuu. Tabmuibl
HCTUHHOCTH

Jlornueckue Bolpaxenus. Jloruueckue
TOKJeCTBa. [[0Kka3aTenbCTBO JTOrMYECKUX
TOKIECTB C IOMOIIbIO TaOIUI]
VUCTUHHOCTHU

[IpakTuueckas pabora o Teme
«Iloctpoenue u ananu3 TabIUIL
UCTUHHOCTH B TaOJIMYHOM IPOLIECCOPE»
Jlormueckue omneparyy U Onepariy Hajl
MHOXECTBaMHU

Jlornueckue ornepanyuy U onepaniuy Haj
MHOXECTBaMHU

3aKoHbI aNreOpbl JOTHKH.
OKBUBaJIEHTHbIE MPeoOpa3zoBaHUs
JIOTMYECKUX BBIPasKEHUM

Jlormueckue ypaBHEHHSI U CHCTEMBI
ypaBHEHUU
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59

Jlornveckue GpyHKIHUUA. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMI OT KOJIMYecTBa apryMEHTOB.
[TonHbIe cucTEMBI TOrMYECKUX (QYHKIUI

Kanonnueckue GpopMbl JTOrmyecKux
BbIpaxkeHUil. COBEpILIEHHbIE
JU3BbIOHKTUBHBIE 1 KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATTOPUTMBI UX
HOCTPOCHHMS 10 TabJIMIe UCTUHHOCTH

Jloruyeckue 371€MEHTHI B COCTaBe
KOMITbIOTEpA

Tpurrep. Cymmarop. MHoOropa3psiaHbIi
CyMMarop

[TocTpoeHue cxeM Ha JIOTUYECKUX

3JIEMEeHTaX. 3alMCh JOTHYECKOT0
BBIPpAXKCHUA 110 JIOTHYECKOU CXeMe

MI/IKPOCXGMBI 1 TEXHOJIOI'us UX
IMPpONU3BOACTBA

[IpencraBieHue 1eNbIX YUCEN B TAMATH
KoMIibtoTepa. OrpaHUYeHHOCTh
JMara3oHa Yuces Mpu OrpaHuYeHUN
KoJMuecTBa pa3psanos. [lepenonnenue
pa3psiIAHON CETKU

be3sHakoBbIe ¥ 3HAKOBBIE JaHHBIC.
3HaKoBbIN OUT. [[BOMUHBIIH
JOTIOJTHATETBHBIN KO/ OTPHUIIATEIIBHBIX
yucel
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72

[ToGuToBBIC TOTHYECKHE OTIEpAIUH.
Jlornueckwii, apudmeTrnaeckuii u
UKINYECKUI CIBUTH

HIudpoBaHue ¢ TOMOLIBIO TOOUTOBOM
onepauuu «ucknovaroniee MJIN»
[IpencraBienue u XxpaHeHUE B MaMATH
KOMIIBIOTEpA BELIECTBEHHBIX YHCEI

Brinonxnenue oneparuii ¢
BEIISCTBEHHLIMHU YK CJIaMH, HAKOIIJICHHE
OIMOOK MPHU BBEIYUCICHUSIX

[IpakTuyeckas pabora o Teme
«M3ydenune mopa3psaAHOTO MAITHHHOTO
MPEJICTABICHUS LIEJIBIX U BEIIECTBEHHBIX
qHCcemn

AHau3 airOpuTMOB

Oransl peleHus 3a/1a4 Ha KOMITBIOTEpE.
HHCcTpyMeHTaIbHBIE CPe/ICTBA:
TPAHCIATOP, OTJIAAUUK, TPO(YUIPOBIIUK
Cpena nmporpammupoBanwst. Kommumsiust
U MHTEPIIPETALUS IPOrPaMM.
BupTtyanbHble MallIUHEL.
WuTerpupoBaHHas cpena pa3paboTKu
Meroas! OTJIaIKK IPOrpaMM

TuIbI IepeMEeHHBIX B A3bIKE
IPOTPaMMHUPOBAHUS

O0paboTka 1eIbIX Ynce

O06paboTKa BeIeCTBEHHBIX YHCEI

CHy‘laﬁHBIe )51 HCCBI[OCJ'Iy‘-I&fIHLIC qucia
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81

82
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84

85

86

Berpnenus. CoXHBIC yCIOBUS

L{uKIbI ¢ yciaoBueM

LukJibl 1O NEPEMEHHOM.
B3anMo3aMeHseMOCTh pa3TUYHBIX BHJIOB
IUKJIOB

O0paboTka HaTypaTBHBIX YUCEIT C

HCIIOJIB30BaHHUECM IIMKJIOB

HaxosxeHne BcexX MpOCThIX YUCEI B
3aJaHHOM Juana3one [IpakTiueckas
pabora o Teme «Pemenue 3aga4
METOJIOM I1epedopar»

WNHBapuaHT UK
JIoKymMeHTHpOBaHUE NPOrPaMM
O06paboTKa TaHHBIX, XPAHSIIINXCS B
¢aiinax

Pa30uenune 3a1aun Ha moa3agayu

Hcnonp3oBanue CTaHIApTHON
OMOIMOTEKH A3bIKA IPOTPAMMHUPOBAHMSL.
[Hoaxmntouenne 6MOIMOTEK MOANIPOTPAMM
CTOPOHHUX IPOU3BOJUTENECH
[ToanporpaMMmel (poueaypsl U
yHKItHI)

[Moxmporpammsl (porerypsl 1
bynKian)

[TpakTrueckas paboTa 1o Teme
"PazpaboTka moamporpamm"

Pekypcusi. PekypcruBHbIE 00BEKTHI
(dpaxTansl). PekypcuBHBIE IPOIIEYPHI U

0.5
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90
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¢ynkuuu. Mcnonp3oBaHue creka s
OpraHHU3alUH PEKYPCHBHBIX BHI30BOB

[IpakTuyeckas pabora o Teme
"PexkypcuBHBIE IOITPOrPaMMBbI"

MoyJibHBIN TPUHIIUI TOCTPOEHUS
porpamm
YuciaeHHble METOIBI

[TpakTuyeckas pabora no Teme
«HucneHHoe penieHue ypaBHEHUN»

Hcnonb3oBanue JAUCKPETHU3allhH1 B
BBIYUCINUTCIIbHBIX 3aJa4ax

[IpakTuyeckas pabora o Teme
«[IpubnmKxéHHOEe BRIYHUCICHNE ITHH
KPHUBBIX U TUTOMIAACH HUTYp»

[IpakTrueckas padora o Teme «Ilomck
MakcuMyma (MUHUMYyMa) QyHKIIUN

O06paboTKa CUMBOJIBHBIX TAHHBIX.
ANropuTMBI 00pa0OTKH CUMBOJIBHBIX
CTPOK: MOACYET KOJIMYECTBA TOSBICHUN
CHMBOJIa B CTPOKE

AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHne CTPOKH Ha CJI0Ba MO
poOeIbHBIM CHMBOJIAM

AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOMCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aME€Ha HalJICHHOH MOACTPOKHU
Ha JIpYTyI0 CTPOKY
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101

102

103

104

105

106

[IpakTyeckas padora o Teme
"O6paboTKa CTPOK C UCIOJIB30BAHUEM
GYHKIMHA CTaHIapTHOW OMOIMOTEKH
sI3bIKa IPOrpaMMHUpPOBaHUA"

I'eHepanus c0B B 3aJaHHOM aJiaBUTE

MaccuBsI ¥ IMOCHEI0BATENLHOCTHA YUCE.
[TpakTrdeckas padboTa 1Mo Teme
"3anotnenne maccusa'

O06001IEHHbIE XapaKTEPUCTUKA MACCHBA

JIMHEeNHBII TONCK 3aJaHHOTI0 3HAUCHHS B
MmaccuBe. [IpakTudeckas padbora mo reme
"JInHeHHBIN MOUCK 3aJaHHOTO 3HAYECHUS
B Maccuse"

[Tpaktuyeckas padora no teme "[lorck
MUHUMAJIBHOTO (MaKCUMAIILHOTO)
DJIEMEHTA B YMCJIOBOM Maccuse"

CopTupoBKa 0JHOMEPHOIO MAaCCUBA.
ITpocThie METOIBI COPTUPOBKH.
[TpakTrueckas paboTa 1o Teme
"IIpocThie METOIbI COPTUPOBKU MaccuBa'

CoprupoBka cnusiHueM. beictpas
COPTHPOBKA MaccHBa (aJIrOPUTM
QuickSort). Ilpaktuueckas pabora 1no
teme "beicTpast copTupoBka maccupa'

JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTudeckas pabora mo treme
" JIBOUYHBIN MOUCK"

JIByMepHbIE MacCUBbI (MaTPUIIbI)

0.5

0.5

0.5

0.5

0.5
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AATropuTMBI 00paObOTKU MaTpPHUIL
Pemenue 3ana4 aHann3a JaHHBIX
CpencTBa TEKCTOBOIO IpoLeccopa
KommnbrorepHas BEpcTKa TeKCTa

[IpakTruueckas padota mo teme "BépcTka
JIOKYMEHTOB C MaTeMaTHYECKIUMHU
dbopmynamu"

HNHCcTpyMeHTHI pelieH3upOBaHUS

[TpakTnueckas paborta 1mo Teme
"MHOrocTpaHu4YHbI€ JOKYMEHTHI"

Ob6naunsle cepBuchl. KomiekTuBHas
pabota ¢ nokymenTamu. [Ipaktuyeckas
pabora o Teme "KosnexktuBHas pabora ¢
JOKyMeHTaMu"

Anamm3 JaHHBbIX. Bonbnmme JAaHHBIC
MammHaHoe 00y4yeHue

AHanu3 JaHHBIX C TOMOIIBIO
AIIEKTPOHHBIX TAOIHIL

[IpakTuueckas pabora no teme "AHanus
JTAHHBIX C IIOMOIIBIO AJIEKTPOHHBIX
g

[Toctpoenue rpagukoB GyHKIHH.
[TpakTrueckas paboTa 1o Teme
"HarnsanHoe npencraBieHue pe3yabTaToB
CTaTHUCTUYECKON 00pabOTKH TaHHBIX B
BU/JIE TMarpaMM CpeJCTBAaMH pelaKkTopa
AIIEKTPOHHBIX TaOIHI"

— et

0.5

0.5
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129
130
131
132
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136

Jluaum tpenna. [Ipaktuueckas padbora o
teme "llonGop nmuHUM TpeHaa,
MPOTrHO3UpOBaHUE"

[Ton6op napamerpa. [IpakTrueckas
pabota o Teme "HucieHHoe penieHue
ypaBHEHUH ¢ TOMOILBIO MO100pa
napamerpa"

OntuMu3anus Kak MOUCK HAaUIy4IIero
peuieHus B 3a/IaHHBIX YCIOBUSX.
[TpakTuyeckas pabora Mo Teme
"Pemenne 3a1a4 ONTUMHU3ALIMH C
MTOMOIIIBIO AJIEKTPOHHBIX Ta0IHIT"

PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
Pe3epBHOE BpeMs
PesepBHOE Bpems
Pe3epBHOE BpeMs
PesepBHOE Bpems
Pe3epBHOE BpeMs
PesepBHOE Bpems
Pe3epBHOE BpeMs
Pe3epBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

Pe3epBHOE Bpems

bt e e e e e e e e e e e e

0.5
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OBIIEE KOJIMYECTBO YACOB I1O

1 21.5
I[TPOTPAMME 36 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue ﬂ3y'—leﬂl/lﬂ :)Iﬁ[()l;I;OBaTeJILHLIe
padoTshI padoThI pecypeni
KonuyectBo napopmanmm 1
2 AJTOPUTMBI C3KATUSI TAHHBIX 1
Anroputm Xaddmana 1
[Ipaktuyeckas padora mo teme "CxxaTue
4 JIAaHHBIX C TIOMOUIBIO AITOPUTMA 1 1
Xaddpmana"
5 Anroputm LZW 1
AJITOPUTMBI CHKATHSI TaHHBIX C IIOTEPSIMHU.
6 [TpakTuueckas pabota mo Teme "CxaTue 1 0.5
JaHHbIX ¢ notepsmu (anroputmel JPEG, ’
MP3)"
CkopocTh nepeaaun JaHHbIX 1
8 [TomexoycTOWYUBBIE KOJIbI 1
9 [TpakTrdeckas paboTa mo Teme 1 1
"IlomexoycToitunBbie KOIbI"
Cuctembl. KOMIIOHEHTHI CHCTEMBI U UX
10 B3auMoeiicTBue. CuctreMHbiid 3 PexT. |
VYnpasieHue Kak HUHPOPMaITMOHHBIN
nporuecc. OOpaTHas CB3b
11 Mogenu u MoaeIupoBaHue 1
12 ['padur 1
13 Pemenue 3amau ¢ momoiiso rpadoB 1
[okymeHT co3aaH B anekTpoHHon chopme. Ne 270 ot 02.10.2025. UcnonHuTens: MNonosaHos B.B. B J/TEKTPOHHBIN
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26

[epeBbs
OCHOBBI TEOPHH UTP

[IpakTuyeckas padora no Teme "[lonck
BBIUTPBHIIIHON CTPATETUH B UT'PE C MOTHOM
nHpopmanuen"

CpencTBa HCKYCCTBEHHOTO MHTEIUIEKTA

[TpakTuueckas padota nmo Teme "Cpeacrra
HCKYCCTBEHHOT'O MHTEJIJIEKTa"

dopmManuzaiys TOHITHS AITOPUTMA.
Mammuna TrropuHra Kak yHuBepcaibHas
MOJIeNIb BblunciieHni. Tesuc Ueépua—
Trropunra

[IpakTuyeckas pabora o Teme
"CocraBiieHHE IPOCTOM MPOrpaMMBbI JIJIs
MaiuHbl Thropunra"

Mammuna [locta

Hopmanbhbie anropudmel MapkoBa
AJNTOPUTMUYECKH HEPA3PEITUMbIE
3a1a4M. 3a/1a4a OCTaHOBA.
HeB03MOKHOCTH aBTOMATHYECKOU
OTJIaJIKU MPOrpaMMm

CoXHOCTh BBIYUCIICHUI

[Touck npocThIX yKcen B 3aJaHHOM
JIMara3oHe ¢ MOMOIIbIO AITOpUTMa
«pemnietro IparocheHar

[TpakTuueckas pabota no teme "Ilonck
MIPOCTHIX YHCEN B 3a/IaHHOM Juana3zone"

[okymeHT co3aaH B anekTpoHHon chopme. Ne 270 ot 02.10.2025. UcnonHuTens: MNonosaHos B.B.

Ctpanuua 42 n3 63. Ctpanuua cosgara: 02.10.2025 11:26

il INIEKTPOHHBIH
=¥ TATAPCTAH



27

28
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33

34

35

MHoropa3ps/Hble LeNble Yncia, 3a1a4u
JUINHHOU apu(METUKH

[IpakTuyeckas pabora o Teme
"Peanu3zanus BEIYMCICHUN C
MHOTIOpa3psHbIMU YHCIaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
0TOOpakeHHs ). X3MI-TaOJIUIIBI.
[TocTpoenue angaBUTHO-9YACTOTHOTO
CJIOBaps IS 33/IaHHOTO TEKCTa

[TpakTnueckas paborta 1mo Teme
"ITocTpoeHue anhaBUTHO-YaCTOTHOTO
cJoBaps JyIs 3aIaHHOTO TekcTa"

AHanu3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brigenenne mmocneaoBaTeIbHOCTEHN 110
nrabiaony. PerynspHble BhIpaKeHHUs.
YacToTHBIN aHaIN3

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM s3bIKe"

Crexu. AHanIu3 NPaBUIBHOCTU
CKOOOYHOT'O BBIPAXKEHUS

Beruucnenue apudmernueckoro
BBIPa)KEHUSI, 3aIIMCAaHHOTO B
noctuxcHou hopme
[TpakTrueckas paboTa 1o Teme
"Bpruucnenue apupMeTuiaeckoro
BBIPa)KEHUSI, 3aIIUCAaHHOTO B
noctduxcHon popme"
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Ouepenu. Mcnonps3oBanue odepenu ais
BPEMEHHOI'0 XpaHEHHUs JaHHBIX

[IpakTuyeckas pabora o Teme
"Ucnons3oBanue ouepenu”

HepeBbsi. Peanuzanus gepeBa ¢ MOMOIIbIO
CCBUIOYHBIX CTPYKTYp. JIBOMuHBIE
(bunapneie) nepesbs. [locTpoenue nepera
JUTSL 32/TAaHHOTO apu(PMETHIECKOTO
BBIPAKCHUS

[TpakTnueckas paborta 1mo Teme
"Hcnonb3oBaHue AEPEBbEB IS
BBIYHMCIICHHS apU(PMETHICCKUX
BbIpaXeHUI"

PexypcuBHbBIE anropuTMbl 00X0/a JIepeBa.
Vcrionb30BaHue CTEKa M OUEPEIH IS
o0xoJa 1epeBa

PexypcuBHBIE anropuT™MbI 00X0/a JIepeBa.
Vcnonb30BaHue cTEKa U OUepeaH JUIs
o0xoJa 1epeBa

Anroputmsl Ha rpadax. [Toctpoenue
MUHHMAaJIHHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTHPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B
HIAPUHY

KonundecTBo pa3nuvHbBIX MyTeH MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO
aIUKIN4ecKkoro rpaga
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Anroput™m JlefKCTphl.

[TpakTrueckas paboTa 1o Teme
"BbruncieHue JUIMHbI KpaTyaiIliero myTu
MEXy BepIIMHAMU Tpada (aroputm
JeiikcTpsbr)”

Aunroput™m ®@noitna—Y opiiasmia

3aiauu, pelraeMbie ¢ TOMOIIBIO
JTMHAMUYECKOTO IMPOTPaMMHPOBAHUS:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIUH

[IpakTuyeckas pabora o Teme
"BbruncieHne peKypCcuBHbIX (PYHKINN C
OMOUIbIO JUHAMUYECKOTO
porpamMMupoBaHus"

3amauu, penaeMbie ¢ TOMOIIBIO
JUHAMHYECKOI0 IPOrPaMMHUPOBAHHUS:
MOACYET KOJINYECTBA BAPUAHTOB

IIpakTtrueckas padora mo teMe "Ilomcuér
p p

KOJIMYECTBA BAPUAHTOB C OMOUIBIO
JUHAMHYECKOIr0 IporpaMMupoBanus”

3aauu, pemaemMple ¢ IOMOLIbIO
JUHAMHAYECKOT0 IIPOrPaMMHUPOBAHUSA:
3a1a4M ONTUMHU3ALUN

ITonsiTHE 0 mapagurmax
nporpamMmmupoBanus. O630p A3bIKOB
[IpOrpaMMUPOBaHUS

[TonsiTne 06 0OBEKTHO-OPUEHTUPOBAHHOM
MIpOrpaMMHUPOBAHUH
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56

57

58

59

60

61

62

63

64

65

66

O0BekThI U Ki1acchl. CBOMCTBA U METOEI
00BEKTOB

OOBEKTHO-OpPUEHTUPOBAHHBIN aHAIN3

[IpakTrueckas paboTta 1mo Teme
"Mcnonp30BaHne TOTOBBIX KJIACCOB B
nporpamme”

PazpaboTka nporpamMm Ha OCHOBE
00BbEKTHO-OPUEHTUPOBAHHOTO MTOX0/1a

[TpakTudeckas padora "Pa3paborka
MIPOCTON MPOTrPaMMBbI C HCIIOJIb30BAHUEM
KJ1IaccoB"

WNukancynauus. [Ipaktuueckas padota no
teme "Pa3paboTka kiacca,
MCIOJIb3YIOIIET0 MHKACYIISIHI"
Hacnenosanue. [Tomumopduzm
[IpakTuueckas pabora o Teme
"Pa3paboTka uepapxuu kjiaccoB"

Cpenbl OBICTPOI pa3pabOTKU MPOTrPaMM.
[TpoexTrpoBanue uHTEpPEiica
M0JIb30BATENS

[TpoexTrpoBanue uHTEpdeiica
10JIb30BATENS

Hcnonp30BaHre TOTOBBIX YIPABIIsEMbIX
3JIEMEHTOB JJIsl IOCTPOeHUs uHTepdeiica

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka mporpamMmsl ¢ rpadu4ecKumM
uHTepdeiicom”

0.5
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67

68

69

70

71

72

73

74

75

76
77

78

H3yueHnne BTOpPOro si3bika
IIPOrPaMMUPOBAHHUS

H3yueHne BTOpPOro si3bika
IIPOrpaMMHUPOBaHUS

OTansl KOMIIBIOTCPHO-MaTEMaTHYECKOI'O
MOACIIUPOBAHUA

Jluckperusanus Ipu MaTeMaTU4eCKOM
MOJEJIMPOBAHUU HEIIPEPBIBHBIX
npoueccoB. MoaenupoBaHue IBUKEHUS

[IpakTuyeckas pabora o Teme
"MopenupoBaHue ABUKEHUA"

MonenrpoBaHue OMOIOTUYECKUX CUCTEM.
[TpakTrueckas paboTa 1o Teme
"MopenupoBaHue OMOJIOTUUECKUX
cuctem"

MareMaTHUeCKHE MOJEIN B SKOHOMHKE.
BoruncnurenbHble SKCIIEPUMEHTHI C
MOJENIMHA

BepositHocTHBIE MOaenu. [IpakTnyeckas
pabota no Teme "HMmuTanonHoe
MOJIEJIMPOBAaHHUE C TOMOLIBIO METOA
Mounre-Kapio"

KommberotepHoe MosieIMpoBaHuE CUCTEM
yIpaBiIeHUS

O6paboTka pe3yabTaTOB IKCIIEPUMEHTA
Tabnuunble (pensauuoHHbIe) 0a3bl JaHHBIX
[Touck, copTUpOBKa U PUIBTPALIUS
JAHHBIX. 3aIPOCHl HA BBIOOPKY JTaHHBIX.

0.5

0.5
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79

80

81

82

83

84

85

86

87

88

&9

90

91

3anpockl ¢ mapaMmerpamMu. Beraucisiembie
I10JIS B 3aIIpocax

[IpakTuyeckas padora o Teme "Pabora ¢
roToBoi 0a30ii TaHHBIX"

MuororabiauuHaele 0a3bl JaHHBIX. THIB
cBs3el Mex Ay TabnuiiamMu. BaenHui
Kiro4. [leaocTHOCT 0a3bl JaHHBIX

[TpakTrueckas paboTa 1o Teme
"Pa3paboTka MHOrOTaOINYHOM Oa3bI
Ha”HHBIX"

3anpockl K MHOTOTA0JIMYHBIM O6a3aM
JTAHHBIX

[TpakTrueckas pabota mo Teme "3anpockl
K MHOTOTa0JIM4YHON 0a3e qaHHBIX"

S3bIk ynpaBieHust gaHabiMu SQL
[IpakTuueckas pabora o Teme

"VYrpaBneHue JaHHBIMH C TIOMOIIIBIO
s3pika SQL"

Hepensaunonnslie 6a3bl JaHHBIX.
OKCHEepPTHBIE CUCTEMBI
HHTepHeT-IpUIIOKEHUSA

[TonsATHE O CEpBEPHOM U KIMEHTCKON
4yacTAX caiita. TeXHOJIOTUs «KJIUEHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTATKU

OcuoBrI a361ka HTML

[TpakTrueckas paboTa 1o Teme
"Co31aHne TeKCTOBON BeO-CTpaHHIIbI"

OcuossI a361ka HTML
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92

93

94

95

96
97
98

99

100

101

102

103

Ocuossl ga361ka HTML

[TpakTrueckas paboTa 1o Teme
"Coznanue BeO-CTpaHUIIBI, BKITIOYAROIICH
MYJIbTUMEANHHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHbIE, BUJIEO)"

OcCHOBBI KacKaJIHBIX TaOJIHI] CTUIICH
(CSS)

[TpakTrueckas paboTa 1o Teme
"OdopmieHne CTpaHHIIbl C TOMOIIIBIO
KacKaJIHbIX Ta0muL cruiieil”

Cuenapuu Ha si3bIke JavaScript
Cuenapuu Ha si3bike JavaScript
®opMbl Ha BEO-CTpaHULIE

I[TpakTuyeckas paboTa o Teme
"ObpaboTka qaHHBIX (HopM"

Pa3memenue Be6-caiiToB. Ycmyra
XOCTHHTra. 3arpy3ka ¢ailyioB Ha caiT

Kaapuposanue. UcnpaBnenue
nepcnekTussl. [ ucrorpamma. Koppexkuus
YPOBHEW, KOPPEKLIMS LIBETA.
ObecrBeurBaHUE 1IBETHBIX U300pakeHUH
BBoa nzobpaxeHuit ¢ HCMOIb30BaHUEM
pa3IMYHbIX HU(GPOBBIX YCTPOUCTB.
[TpakTrueckas paboTa 1o Teme
"O6paboTtka uudpossix pororpadpuit”
Perymis. Pabota ¢ o6nactsamu. OUIBTPHI.
[IpakTruueckas padota mo teme "Petymb
¢ poBbIx poTorpaduii”

0.5

0.5
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104

105

106

107

108

109

110

111

112

113

114

115

116

MHorocoitHble H300pakeHusl.
TexcroBrie citon. Macka cinost. Kanasl.
CoxpaHeHHE BBIICIEHHON 0071aCTH
[IpakTuyeckas pabora o Teme

"MHorocoinble n300paxxeHus"

[ToaroToBKa WILTFOCTpAIM 171 BEO-
caiToB. [IpakTrnueckas pabora 1mo Teme
" AHMMHpPOBaHHBIE H300paxKeHus"

BekTopHnas rpaduka. Bekropuzamms
pacTpoBBIX U300paKeHU
[IpakTuyeckas pabora o Teme
"BekTopHas rpaduka"

[IpuHUMITBI HOCTPOEHUS U
peAaKTUPOBAHUS TPEXMEPHBIX MOJIEeH

[TpakTuyeckas pabora no Teme
"CoztaHue NpoCThIX TPEXMEPHBIX
Mozenein"

Cerounble Moenu. Marepuaibl
[TpakTnyeckas pabora o Teme
"Cerounble mogenu"
MozenupoBaHie UCTOYHUKOB
ocseleHus. Kamepsl
[TpakTrueckas paboTa 1o Teme
"Pennepunr"

AnnutuBHble TexHOJ0THH (3D-
IIPUHTEPHI)

[TonaTue o BUPTYyanbHOI peabHOCTH U
JIOTIOJTHEHHOM peabHOCTH

0.5
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117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

OBIIEE KOJIMYECTBO YACOB I1O0

PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE Bpemst
PesepBHOE Bpems
Pe3epBHOE Bpemst
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
Pe3epBHOE BpeMms
PesepBHOE Bpems
PesepBHOE BpeMms
Pe3epBHOE BpeMs
PesepBHOE Bpems

Pe3epBHOE BpeMs

[TPOI'PAMME

—_— et ek ek e e e e e e e e ek ek e e e e e

136
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IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

1.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

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

3namu (nonumams)

[ToHnMaHue OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIJIBHBIX KOMIBIOTEPOB; TCHICHIIUN
pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOIUH; BIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALlMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl  pelleHus y4eOHBIX 3agad 1[0  BbIOpaHHOMU

cricnyajin3anuu

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3allUd U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBIOTCPHBIX ceTen

[ToHMMaHNe OCHOBHBIX NPUHIUIIOB AUCKPETU3ALUU PA3JINYHBIX BHUJIOB
uHpopmarun

[Tonnmanue 6a30BBIX AITOPUTMOB OOPAaOOTKU YMCIOBOM M TEKCTOBOU
uHpopMaluy (3alUCh 4YHUCEN B MO3UIMOHHON CHCTEME CUMCICHUS,
JEITUMOCTb LIEJIBIX YMCEIT; HaX0X/IEHHUE BCeX MPOCTHIX YUCEIN B 3aJaHHOM
nuana3zoHe; o00paboTKa MHOTOPa3psIHBIX LENbIX YHCEN; aHalIu3

CHUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB IMOUCKA U COPTUPOBKHU
3HaHue q)yHKHI/IOHaJ'II)HBIG BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCIACTB
cpensl pa3paboTKu

Bnanenue OCHOBHBIMM CBEACHMSIMM O 0a3zax JaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO34aHUAd U pa6OTI>I C HUMH

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
HUCKYCCTBEHHOTO HHTEJUIEKTa B PA3NMUYHBIX O0JACTAX; HaIU4ue
MpeJICTaBICHU 00 MCIONb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(ecCHOHATBHBIX chepax

Brnanenue TeopeTHyeckuM ammapaToM, IMO3BOJIIIOIIMM OCYLIECTBIATH
IIPEACTABJICHUE 33JaHHOTO HATypaJIbHOTO YHCIIA B PA3JINYHBIX CHCTEMAX
CUMCIICHUS; BBINOJIHATH IPeoOpa3oBaHUs JIOTMYECKHX BBIPAKEHHH,
UCTIOJIb3Ys 3aKOHBI aNreOpsl JIOTUKHU; OMPEeAeATh KpaTyaiiuii myTh BO
B3BEIIEHHOM TIpade U KOJWYECTBO IMyTeH MEXIy BepIIMHAMU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada
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2.1

2.2

23

24

2.5

2.6

2.7

2.8

Ymemo

YMeHue HCIosib30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJEIH JJIf
aHaJIM3a 0OBEKTOB U MPOLECCOB: (POPMYIUPOBATH ETb MOJICITUPOBAHUS,
BBINOJIHATH aHAJIN3 PE3YJIbTATOB, IOJIYYEHHBIX B X0J1€ MOJEIUPOBAHUS;
OLIEHUBATh aJ€KBATHOCTh MOJEIM MOJEIUPYEMOMY OOBEKTYy WIN
IIPOLIECCY; HPEJICTaBIATh PE3yJbTaThl MOJAEIUPOBAaHUS B HAarjasAHOM
BU/JIE

YMmenue kiaccu(UUIUpOBaTH OCHOBHBIE 3a7auydl  aHajiu3a JaHHBIX
(mporHozupoBaHue,  kiaccuukauus, — KilacTepus3alus,  aHAIU3
OTKJIOHEHUI1); IOHUMATh IOCIIE0BATEIILHOCTh PEIICHNUS 3a/1a4 aHaJIn3a
JAHHBIX: COOP NEePBUYHBIX TAHHBIX, OYMCTKA U OIIEHKA Ka4eCTBa JaHHBIX,
BBIOOp ® (WJIM) TOCTPOCHHE MOJENH, Mpeodpa3oBaHue JAHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTAlIUA PE3YJIbTATOB

YMenue  ompeneniartb  MHQOPMANMOHHBIA ~ O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETHU3aluu. YMEHHE ONpPEeNeNsiTh CPEIHIOI CKOPOCTh Iepeaauu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IME€peaaud MpU HW3MEHEHUU

MHPOPMALIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHAJla CBSI3U

YMeHue CcTpouTh KOJ, 00ECHeuMBAIOIIMNA HAUMEHBUIYIO BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUS TPU U3BECTHOM YaCcTOTEe CHMBOJIOB

YMeHre Hcnosib30BaTh MPU PEIICHHHM 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AITOPUTMBI ITOCTPOCHUSI 3alMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHMS YHMCIIA I10
CTPOKE, CoJepXKallled 3alHuch 3TOr0 YHCIA B MO3ULIUOHHOM CHUCTEME
CUUCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHME  BBINOJHSATH

apI/I(l)MeTI/I‘leCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHON Taliuie
WUCTUHHOCTH; HCCIIEZIOBaTh O0OJACTh HMCTUHHOCTH  BBICKA3bIBAaHUS,

COACPpKAIMICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUEC YPABHCHU A

YMeHue pemnrath aJIrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATM30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMYeCTBa Pa3IMUHbIX MyTeH MKy BepIIHHAMHU
OpPUEHTUPOBAHHOTO AlUKINYEeCcKoro rpada)

YMeHue UCronb30BaTh JePEBbs MIPHU aHAIHU3E U TIOCTPOSHUU KOJIOB U IS
Mpe/ICTaBICHUST apU(PMETUUECKUX BBIPAKEHUH, MPU pPEUICHUH 3aaad

MOKWCKAa M COPTHPOBKU; YMEHHE CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY
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2.9

2.10

2.11

2.12

ITOPUTMY; pa3padaThiBaTh 1 000CHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO
UTPbI

YMeHHe aHanu3MpOBaTh AITOPUTMBI C HCIOJIB30BAaHUEM TaOJIHIL
TPacCUPOBKU; ONPEAEIATh 0€3 NCII0JIb30BAHNS KOMIIBIOTEPA PE3YIbTAThI
BBIIIOJIHEHHS HECIIOKHBIX IIPOrPaMM, BKIFOYAIOLIUX LIUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue omnpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIBKUX aQJITOPUTMOB Pa3HOM CIOKHOCTH I DPEIIEHUs OJHOU

3a1a4u

Brnanenue yHUBEpCaIbHBIM SI3BIKOM IPOIPAMMHPOBAHHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu o0 0a30BbIX
TUTIAX TaHHBIX U CTPYKTypaxX NaHHBIX; YMCHHE HCIIOJIB30BAaTh OCHOBHBIC
VIOPAaBISIONME  KOHCTPYKIIMHM; YMEHHE  OCYIISCTBIATh  aHAIW3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJabTaThl  pabOThI
IIPOrpaMMbI TIPH 3aJaHHBIX UCXOHBIX JaHHBIX; ONMPEACIATh, IPH KaKUX
UCXOJHBIX JIAHHBIX BO3MOXXHO ITOJIYYCHHUE YKA3aHHBIX pE3YJIbTATOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT MPHBECTH K ommOke B padore
nporpaMMbl;  (OPMYIUPOBATH  MPEIJIOKEHUS 1O  YIyYIICHHIO

MporpaMMHOT O KOoJa

YMeHHe peanu3oBbIBATH HAa BBIOPAHHOM IS  W3YYECHUS  SI3bIKE
porpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUIIOBEIC ANTOPUTMBI 00paboTku YHCe, YHCIIOBBIX
MOCJIEIOBATEIbHOCTEN M MAacCCUBOB: MPEJCTAaBICHUE 4YHUCIAa B BHUJE
Habopa TPOCTBIX COMHOMKUTENEH; HaXO0XJACHHE MaKCHUMAallbHOMI
(MMHMMaNBHOW) LU(PBI HATYpaIbHOIO YUCIA, 3alIMCAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHWEM, He TpeBblmaomuM 10; BbeUKCIECHUE
0000MEHHBIX XapaKTEPUCTHK DIIEMEHTOB MAacCHBa WM YHUCIOBON
MOCJIEI0BATEIbHOCTH (CyMMBI, MPOU3BEICHUS CpeIHero
apu(MeTUIECKOro, MHHUMAIHHOTO W MaKCHMAaJIbHOTO DJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIONINX 3aJaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE MCIOJIb30BaTh B MPOrpaMMax
JIAHHBIE PA3JIMYHBIX TUIIOB C Y4E€TOM OrpaHMYEHUN Ha AMANa30H X
BO3MOJKHBIX 3HAUECHHWM, MPUMEHSATh TPHU PEIICHUH 3a/1ad CTPYKTYPHI
JAHHBIX (CIUCKH, CJIOBAapH, CTEKHU, OUYEPEAH, IEPEBBS); IPUMEHSTH
CTaHJapTHBIC M COOCTBEHHBIE MOANPOTPAMMBI 711 00paOOTKH YHCIOBBIX

JAHHBIX U CUMBOJIBHBIX CTPOK; UCIOJIB30BATh MPH pa3paboTKe MporpamMm
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2.13

2.14

OMOINOTEKH noamnporpamMm; yMCHUC HCIIOJIb30BaTh CPCACTBA OTJIAIKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl  JUISL  aHAJH3a,
npecTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peeHust, ToA0Op JIMHUM TPEH/IA, PEIICHHE 3a7ad MPOTHO3UPOBAHUS);
YMEHHUE HCIIOIb30BaTh TAaOIWYHBIC (PENSAIIMOHHBIE) 0a3bl MaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IOHUMaHUE BO3MOXKHOCTEH LU(PPOBBIX CEPBUCOB TI'OCYAAPCTBEHHBIX

ycIyT, HUGPOBLIX 00pa30BaTENbHBIX CEPBUCOB
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INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J

IHO HTH®OPMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Hudposast rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHsI KOMITBIOTEPHBIX TeXHOJIOTUi. [lapamiensHbie
1.1 BbIuKcIeHus. MHOronpolieccopuble cucteMbl. Pacnipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[IpuHUKMIIBI TOCTPOEHUSI M alIapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerb WHTepner. Agnpecauus B ceru VHTepHerT.
[Tporokoier cteka TCP/IP. Cucrema nomeHHbIx uMEH. Pa3nenenue [P-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CGT@ﬁ

daitnoBas cucrema. [louck B daitioBoii cucreme. [IpuHIMIBI pa3MeIieHUs U
1.3 uMeHoBaHus (ailioB B AoiaroBpeMeHHoi mnamsatu. LllaGnonbl ans omucaHus
rpymi ¢aiinos
CkopocTp mepenayd JaHHBIX. 3aBHCHUMOCTb BpPEMEHM Iepefadyd  OT

1.4
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U

HIudposanue nanubix. CUMMETpUYHbIE U HecuMMeTpuuHble U dpsl. [Hugpsr
1.5 npocroit 3amensl. ludp Llesaps. [ludp Buxenepa. Anroputm mudpoBanust
RSA

Kozpl, no3Bosnsromue oOHapyKUBaTh U UCIPABIATh OLIMOKH, BO3HHMKAIOIIHME
1.6 pu nepenade qaHHbIX. Paccrosaune Xammunra. KoaupoBaHue ¢ TOBTOPEHUEM

o6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBouuHoe  KOAupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEDPHBIE  KOJBI.
)1 JlexonrpoBaHue COOOLIEHHH, 3aTMCaHHBIX C TOMOIIbIO0 HEPABHOMEPHBIX KOJIOB.
' Ycnosue @ano. [locTpoeHne 0JHO3HAYHO ACKOIUPYEMBIX KOJAOB C MOMOIIBIO
JepeBa

Teopernueckue mOAXOABI K OIEHKE KojudecTBa HHGopmaruu. EauHUIb
59 U3MepeHus: KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
' KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aIJUTHUBHOCTH HHpopmammu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucrempr cumcneHusi. Pa3BépHyras 3amuch IENBIX M JPOOHBIX YHUCENT B
MO3UIIMOHHOM cucTeMe cumciieHus. CBONMCTBa ITO3HMIIMOHHOMW 3alyCcH YHCla:
2.3 KOJIMYECTBO U (P B 3aNTUCH, TPU3HAK JETUMOCTH YK CJIa HA OCHOBAaHUE CHCTEMBI
CUMCIICHHUsS. AJTOPUTM IepeBoja LEeIoro uyucia u3 P-uuHOM cucTteMbl

CUHCIICHUSI B JIECITHYHYIO. AJITOPUTM TIEpPEeBOJIa KOHEYHOU P-wuHON npobu B
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JECSTUUHYI0. AJTOPUTM IEpPEBOJA LENOr0 4Hcia U3 JECITUUYHOM CHCTEMBI
cuncienuss B P-uunyto. IlepeBos koHEUHOH necsiTMyHON aApoOH B P-nunyro.
JlBonuHas, BOCbMEPUYHAs U IIECTHAALIATEPUYHAs CUCTEMBI CUMCIICHUS, CBA3b
MEXIy HHMMU. ApHpMeTHYeCKHe OIepalud B MO3ULMOHHBIX CHCTEMax

CUHHCJICHUA

24 TpOI/I‘lHaH YpaBHOBCIICHHAsA CHCTEMA CUHCICHUA. I[BOI/ILIHO-I[GCHTI/ILIHEUI

CUCTEMA CUUCIICHUA

KomupoBanue texcroB. Kommpoka ASCII. OpHoGaiiTHbIE KOJIUPOBKHU.
2.5 Cranmapt UNICODE. Koauposka UTF-8. Omnpeneneane nHGOPMAIHOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

KomupoBanue  m3oOpaxkenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JaHHBIX MpPU 33JaHHBIX Pa3pelIeHUH U TIIyOMHE KOIUPOBAHUS
2.6 uBeta. LiBeroBeie Mogenu. KogupoBanue 3Byka. OneHka MH(OPMALMOHHOTO
00BEMa 3BYKOBBIX JAaHHBIX IpU 3aJaHHBIX 4YaCTOTC AOUCKPCTHU3alUU U

Pa3psAHOCTH KOJUPOBAHUS

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BrIcKa3biBaTeabHBIE (OPMBI

(npenukatsl). KBaHTOpBI Cyl1eCTBOBaHMSI U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuibl UCTUHHOCTU. Jlornyeckue BbIpaKEHUS.

Jlornueckne ToxnecrBa. Jlornmueckue ~onepanMuM M ONEpAlMM  HAJ
57 MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTMKUA. ODKBUBAJIEHTHbIE NpPEoOpa3oBaHMs JIOTHYECKUX

BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOYKHBIX JIOTHYECKUX

(GYHKIUI OT KOJIMYECTBA apIyMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BBIPaKEHHUH

COBCpHIGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC q)OpMI)I,

2.8
AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

Jlornueckue »HiIeMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
’9 MHuoropa3psanbliii cymmarop. I[locTpoenue cxeM Ha JOTHYECKUX AJIeMEHTax 1o

3aIaHHOMY JIOTHYECKOMY BBIPOKECHHIO. 3alUCh JIOTUUECKOTO BBIPAXKEHUS TI0

JIOTUYECKOM cXeMe

Mogaenu u moxaenupoBanue. Llenmn monenupoBaHus. AIEKBaTHOCTh MOJETH
MOJICIIUPYEMOMY 00BEKTy uiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
2.10 [IpencraBieHre pe3ylnbTaTOB MOJAETUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIpUATHS 4YeJNOBEeKOM. ['padudeckoe TMpencTaBIeHUE NaHHBIX (CXEMBI,
TabnuLbl, rpadukm).
[IpeacraBnenue wLENbIX 4YMCEN B MNaMITH KoMIbioTepa. OrpaHUYE€HHOCTH

2.11
JMarna3oHa 4yucell IpH OTpaHUMYEeHUU KoiuuyecTBa paspsanoB. [lepemosnHenHue
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paspsaHOi ceTku. be33HakoBble W 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYEecKue omepanuu. Jlormdeckuii, apudMeTHUUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ momoupl0 MOOUTOBOI omepaiuu

«uckirouaroee MJINy

IIpencraBieHue BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEpA. 3HA4YaIlast 4acThb
U TOpsAoK yMcia. Jlmama3oH 3HaueHWH BelIeCTBEHHBIX umcen. [Ipobiembr
2.12 XPAaHECHMS BEIICCTBEHHBIX 4YMCEJ, CBS3aHHBIE C OrPAHMYEHHEM KOJIUYECTBA
paspsaoB. BelnonHeHne onepanyii ¢ BEIIECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

onoOoK IIpHU BBIYUCJIICHUAX

I'padsl. OcHoBHble moHATUA. Bunel rpados. Onucanue rpadoB ¢ MOMOLIbIO
MaTpHUI] CMEXHOCTH, BECOBBIX MATPHIl, CIHCKOB CMEXHOCTH. Pemienue
13 AITOPUTMUYECKHUX 3a/1a4y, CBSA3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
' ONTHMAJIBHOTO MYTH MEXIy BEpIIMHaMHU Tpada, OmpeaeieHue KOIMYecTBa
pa3IUUHBIX TyTeH MEXIy BEpIIMHAMH OPHUEHTHPOBAHHOIO AIMKINYECKOTO
rpaca)
HepeBbs. bunapnoe nepeBo. JlepeBbst moucka. CnocoObl o6xona jaepesa.
2.14 [IpencraBnenne apudMeTHUIECKUX BBIpAKEHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB U IepEBbEB NP OMUCAHUN 0OBEKTOB U MPOLIECCOB OKPYIKAIOIIEr0 MUPA

JIMCKpeTHbIE UTPHI AIBYX UTPOKOB ¢ MoJaHON nHpopmanue. [loctpoenue nepesa
2.15 nepebopa BapUaHTOB, OIMCAaHME CTPATETHH UIPHl B TaOJUYHOM Qopme.

BLII/II‘pLIIJ_IHHe W NPOUTPLINIHBIC TO3UITUN. BLII/Il"pLIIJ_IHHC CTpaTeruu

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIeKTa. VaeHTUUKAMs H  MOMCK
n300pakeHui, pacro3HaBanue Jull. Mcrnoab30BaHNE METO0B UCKYCCTBEHHOTO
2.16 HHTEUIEKTa B OOydaromux  cucreMax.  VICIojap30BaHHE  METOIOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoTtoTexHuke. IuTepuer Bemieil. Heliponusie

CEeTH
3 ANTopUTMBI ¥ IPOTPAaMMHUPOBaHHE

31 CDOpMaJ'II/IBaL[I/ISI MOHATHSA aJIrOpUTMaA. Mamuna TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIYMCICHUMN

OreHka CIOXHOCTH BBIYMCICHUH. Bpems paGoTel U 00BEM HCIONIB3YyeMOM
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OueHka
32 ACUMIITOTUYECKON CJIOKHOCTH aJrOPUTMOB. AJITOPUTMBI IOJIMHOMHAIBHON
cinoxHoctu. [lepeGopubie anroputmel. IlpuMepsl pa3nUyYHBIX aNTOPUTMOB

peuicHu-d OJHOM 3ala4uu, KOTOPBIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH
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OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOTHl MPOCTEHIINX ANTOPUTMOB
3.3 YIPaBICHUS UCIIOJHUTENSMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpeneneHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYyeMbIid pe3yabTaT

AAropuTMbl 00pabOTKM HATypajbHBIX YHCEN, 3alMCAHHBIX B IMO3UIIMOHHBIX

cUCTeMaX CUMCIIEHHUsA: pa30MeHHe 3aluCH YHUClla Ha OTIeNbHble LUQPBI,

HaxXOXJICHUE CYMMBbl U INpOU3BEIEHUs LU(p, HAXOXKICHHE MaKCHUMaJIbHOMN
34 (MHHHMAITEHOW ) TTU(PHL.

[IpencraBnenue uuciaa B BUAE HaOoOpa IMPOCTHIX COMHOMKUTENEH. AJITOPUTM

OBICTPOrO BO3BEJEHMsS B cCTeleHb. [IOMCK MNPOCTBIX 4YHCET B 3aJaHHOM

JTMAIia30He ¢ MTOMOIIBIO AJITOPUTMA «PeIIeTo IpaTocheHar
35 MHoropa3spsiIHbIC IeIbIe YUCiia, 3aa49H JTUHHON apupMeTHKH

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
L[EJI0YHMCIICHHbIE, BEIIECTBEHHbIE, CUMBOJIbHbIE, JOrHMYecKue. BeTBieHwus.
Cnoxuble ycnoBus. Llukisl ¢ ycnoBueM. LIMkibl o nepeMeHHOM.
16 OO6paboTka naHHBIX, XpaHamuxcs B (aiinax. TekcToBble U TBOMYHBIE (ailiibl.
' daiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 daiina. 3amuch B
daiin.
PazOuenne 3agaun Ha noazaaaqn. [lognporpaMmer (poueaypsl u QYHKIHH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJIMOTEKH S3bIKA IMporpaMMHUpOBaHUs

37 Pexypcus. PexypcuBnble npouenypsl u GyHkiuu. Vcnonas3oBaHue cTeka Ais

opraHu3anu pe€KypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. TouyHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEeHMH ¢ MOMOUIbI0 Mojadopa napaMeTpa. UMcIeHHble METOIbI
pelleHns ypaBHEHHMiIl: MeToJ mnepebopa, METOJ MOJIOBUHHOTO JEJIEeHUS.
3.8 [TpubOnm:xE€HHOE BBIYMCIIEHUE IJIMH KpUBbIX. Bbruncnenue miomanei ¢uryp c
MOMOIIBIO YHCIIEHHBIX METOAOB (METO MPSIMOYTOJIbHUKOB, METOJ] Tparenuil).
ITouck Mmakcumyma (MUHHUMYMa) (GYHKIMHM OJHOM IEPEMEHHOW METOa0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIUU  s3bIKa
MPOrpaMMHUpPOBAaHUS i  OOpaOOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
3.9 CTpOKe, pa3OueHHe CTPOKM Ha cjJoBa MO MNpPOOEIbHBIM CHMBOJIAM, IMOHMCK
' MTOACTPOKH BHYTPH JTAaHHOM CTPOKH, 3aME€HA HANJACHHOW IMOJCTPOKH Ha JPYTYIO

cTpoky. ['eHepaius BceX CJIOB B HEKOTOPOM aj(aBHTE, YAOBIECTBOPSIOIINX

3aJjaHHbIM orpanundeHusM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

310 MaccuBel U MOCJIEIOBAaTEIbHOCTH 4YHCEI. BrruucieHue O606H_IéHHLIX

XAapPaKTCPUCTHUK DJJICMCHTOB MaACCHUBa WA YHCI0BOM oCICaA0BaTCIBbHOCTHU
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(cyMMBI, TIpOM3BENEHHs, CPEIHEro apHu(PMETHYECKOro, MHUHUMAIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCIIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYEHHUS B MacCUBE.
AAroput™bl pabOThl C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocThie METOAbI COPTUPOBKU
(Merox my3blpbKa, METOJ BbIOOpa, COpTHpPOBKA BcTaBKaMu). CopTHpPOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (asroputM QuickSort). JIBondHbIN

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBICE MacCUBBI (MaTpHIlbl). AJTOpUTMBI O0O0pPabOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHWE JIBYMEPHOT'O YHCIOBOTO MAaCCHBAa IO 3aJlaHHBIM
3.11 IpaBUjIaM, TIOUCK AJIEMEHTa B JByMEPHOM MACCHBE, BHIYHCICHHE MaKCHMyMa
(MMHMMYMa) ¥ CyMMBbI 3JIEMEHTOB AByMEPHOT'O0 MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

312 CrmoBapu  (accCOlMAaTHBHBIE  MAacCUBBI, OTOOpaKeHHs).  XOII-TAOJIHIIBI.

HOCTpOCHI/Ie aHQ)aBI/ITHO-‘IaCTOTHOFO CJIOBapA AJIA 3aJaHHOI'0 TCKCTa

Crexku. AHaIM3 TPAaBUIBHOCTH CKOOOYHOTO BBhIpaKCHUS. BpruncieHue
3.13 apru(METHUYECKOTO BBIpAXKEHUS, 3aIIMCAHHOTO B MOCT(OUKCHOM opme.

Ouepenu. Mcnonp3oBaHue ouepeu Al BpEMEHHOIO XpaHEHUS TaHHbIX

Anroputmbl Ha rpadax. I[locTpoeHMe MHHUMAILHOTO OCTOBHOTO JiepeBa
314 B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT'O rpa(ba. KonmuaectBo Pa3IINYIHBIX
nyTell Mexay BepIIMHAMHM OpPUEHTHPOBAHHOIO AalMKIMYEeCKOro rpada.

Anroput™m JleHKCTpEI

HepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE

115 (Ounapusbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOro

' BbIpakeHUs1. PexypcuBHBIe aliropuT™Mbl 00xoaa aepesa. Mcnonas3oBanue creka

Y odepeu it 00Xo/a nepena

JlnHaMHuueckoe MporpaMMHpPOBaHUE KaK METO/] pELIEHMs 3a/1a4 C COXPaHEHUEM

316 IIPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJauyd, pEIIaeéMble C  IOMOILBIO
' JMHAMUYECKOTO MPOrPaMMUPOBAHUS: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIIHIA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a/1a4Y1 OIITUMH3alIUN

[Tonatue 06 0OBEKTHO-OPHEHTHUPOBAHHOM IpOrpaMMHUpOBaHUU. OOBEKTH U
317 kJyacchl. CBOMCTBA U METO/IbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIIN3.
Pa3zpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

Wukancynsuus, Hacae10BaHue, MoJIMMophu3M
4 WHudopmanoHHbIe TEXHOJIOTUU

41 Amnamms JaHHBIX. OcHOBHBIC 3ala4ui aHaJIn3a JaHHBIX: IPOTHO3UMPOBAHUC,

Knaccuukanus, KilacTepuszanus, aHajau3 OTKiIoOHeHuH. IlocienoBaTenbsHOCTh
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pelIeHus 3a/1a4 aHaIu3a NaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHME MOJENH, MpeoOpa3oBaHHE
JaHHBIX, BU3YyalIHU3alisl JaHHBIX, HHTEpIIpeTanus pe3yapTaToB. [IporpamMmmMHubie
cpenctBa u MHTepHeT-cepBUCHl A1 00pabOTKM M MPECTaBICHUS ITaHHBIX.
Bonpimme nannpie. MammaHOE 00yueHue
AHanu3 JaHHBIX C TIOMOINBIO JJIEKTPOHHBIX TaOJHUIl. BeIYHCICHHE CyMMBI,
cpenHero  apudmeTH4YecKoro, HamOOJbIIero (HAaWMMEHBINEr0) 3HAYCHHS
nuarna3oHa. BeraucieHne xodQQUIMEHTa KOPPENSIUUA ABYX PSAOB JaHHBIX.
4.2 [TocTpoenue cronOyaThIX, JIMHEHYATHIX M KPYroBBIX auarpamm. Iloctpoenue
rpadukoB  ¢yakuuid. [logbop  nMHMM  TpeHAa, peUIeHWE  3a1ad
MPOrHO3UpOBaHus. PemieHne 3asay ONTUMU3ALUU C MTOMOIIBIO AJIEKTPOHHBIX

TadJIUIL

JluckpeTu3zamnus TPH MaTEeMaTHYeCKOM MOJCIMPOBAHUHM  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue IBMKEHUS. MoaenupoBaHue OHOIOTHYECKHX
cucreM. MaTemMaTuyeckue MOJCIM B OKOHOMHUKE. BbIUMCIUTEIbHBIE
43 AKCIEPUMEHTHI ¢ MozesaMu. OOpaboTka pe3ylbTaToB AKCIEpUMEHTa. MeTon
HaUMEHBIINX KBajpaToB. OIlIEHKa YHCIOBBIX IapaMETPOB MOEIUPYEMbIX

00BEKTOB M MpOILECCOB. BoccTaHOBICHME 3aBHCUMOCTEH MO pe3ylibTaramM

JKCIEpPUMEHTA
44 BepositHoctHpie ~ Mozmenu.  Meroasl Monte-Kapino.  Mmuranumonsnoe
' MozenupoBanre. CHCTEMbI MaCCOBOTO 0OCITYKHUBAHUS
TaOnuunble (pensuuoHHble) Oa3bl JOaHHBIX. TalOmuma — mpencTaBiIeHHE
CBeJIeHUI 00 OQHOTUITHEIX 00beKkTax. [loie, 3amuch. Kirrou Tabaumel. Pabora ¢
roroBoil 6a3oil gaHHbIX. 3amosiHeHue 0a3bl naHHBIX. [louck, copTHpoBKa U
45 (buabTpaIus JaHHBIX. 3alPOCHl HAa BEIOOPKY JaHHBIX. 3aMPOCHI ¢ TapaMeTpaMH.
' Brrancisiemble nosisi B 3anpocax.
MHuorotabiauanble 0a3bl JaHHBIX. TUIBI CBA3eH Mexay TabnuiaMu. BHerrHwmit
kio4d. [lemoctHocTs 6a3bl JaHHBIX. 3ampochkl K MHOTOTAOIMYHBIM 0Oazam
JTAaHHBIX
TekcroBeii mpoueccop. Cpencrtsa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
46 npoueccope.  CTpyKTypUpOBAaHHBIE  TEKCTOBbIE  JOKYMEHTbl.  CHOCKH,
' ornapinenue. [lpaBuna  UWUTUPOBAHUS  UCTOYHHUKOB U OQOPMIICHUS
oubmorpaduIecKux CChIIOK
[okyMeHT co3aaH B anekTpoHHow copme. Ne 270 ot 02.10.2025. UcnonHuTtens: NonosaHos B.B. B ANEKTPOHHbIA

CrpaHunua 61 u3 63. CTpanuua cosaara: 02.10.2025 11:26 =¥ TATAPCTAH
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Jluct cornacoBaHus k gokymeHTy Ne 270 ot 02.10.2025
MHnumnaTop cornacoBaHus: lonosaHoe B.B. dnpektop
CornacoBanune nHnyumnposaro: 02.10.2025 11:27

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 ["onosaHoB B.B. A

02.10.2025 - 11:27

[okymeHT co3aaH B anekTpoHHon chopme. Ne 270 ot 02.10.2025. UcnonHuTens: MonosaHos B.B. N IIEKTPOHHbIA
Ctpanuua 63 n3 63. CtpaHuua cosgara: 02.10.2025 11:27 =¥ TATAPCTAH



