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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOGHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEIHEro  OOIIEeTro
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKE Na€T MpEACTaBICHUE O UENsIX, OO0mIe
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUA OOYHAIOUIUXCS CpEICTBAMU
yuebHoro mpeamera «Wudopmaruka» Ha yriayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeTbHOE pEeIMETHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYpPUpPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT pacupeeieHue ero
1o kinaccaM (rogam H3ydyeHus), 1aéT NPUMEpPHOE paclpe/ieleHle y4eOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS €  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

[TporpaMma 1o nHGOpMATHKE ONPEEINIIET KOJIMUECTBEHHBIE U KaueCTBEHHBIE
XapaKTepUCTUKU Y4eOHOTO MaTepHaia JIJs KaXIO0To roja U3yuyeHus, B TOM YHUCIIe
JUISL COIEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
rocyapCTBEHHOM UTOTOBOM arrectanuu). [IporpamMmma no undopmaTike sBISETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

HNudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUUIUIMHBI, H3ydarollen
3aKOHOMEPHOCTH IPOTEKaHUSI U BO3MOKHOCTH aBTOMATHU3allMd UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE =~ 005MacTM  TpuUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HHPOpMATUKM UM  HMH(DOPMALIMOHHOU
JESITEIIbHOCTH.

Kypc unbopmatuku ajis ypoBHsSI CpeIHEro 00IIero o0pa3oBaHUs SBIISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcs B 00JacTu
uHGOPMATUKU U HH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHI, Onmupaercs
Ha CoJIep)KaHue Kypca WH()OPMATUKH YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMAMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOrO  YpOBHS HM3y4YeHHUS y4yeOHOro MpeaMera
«Uudopmaruka» OpUEHTHpPOBaHBI HAa TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieaywneil npoPecCUOHATIBHOW  JIEITENIbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMeTHas 00JIacTh, PAaCHO3HABAHHE COOTBETCTBYIOUIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayH,
XapakTepHbIE JUIsI HCIOJIb30BAaHHMS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
IpEeIMETHON 00J1acTH;

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

B pamkax yrinyO0n€HHOro ypoBHSI M3y4€HHsS MHPOPMATUKH 0OECHeUrBAECTCS
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHHUIO 00pa30BaHUS B
OpraHu3alugax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHEpHs, MH(pOpMalMoHHas 0e30MacHOCTb, MH(OPMALMOHHbIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0Oy4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIeW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CUCTEMBI PaCHpEeAeIEHHOIO PEeCTpa, TEXHOJOTHH BUPTYyaJIbHOW WU
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHas 1enb u3ydeHusi yuyeOHoro mnpeamera «HHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero obmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMH 00ydJaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BUBAOILErocs MHPOPMAIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTUK, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
COBPEMCHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3iau4arh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIo;



c(OPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTMA Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
YKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, IOPUAMYECKOrO, MPUPOIHOTIO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U ATUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pAaCIIpOCTpaHEeHHE HH(OpMAIUY;

CO37laHME YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMKM OOYYalOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro npeamera «MHpopMaTuka» BBIAECISIOTCS YEThIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMIOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBHI HH(pOPMATHKH» BKIIOYAeT B ce0s
MOHATUMHBIMN anmapaT WHPOPMATUKH, BOMPOCH KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
(dbopMHpOBaHKWE HABBIKOB pealM3allMy MPOrpPaMM Ha S3bIKaxX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
npuUMeHeHUsT MHGOPMAIIMOHHBIX TEXHOJOTUN, pPEaTu30BAHHBIX B MPHUKIATHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIu3a
JAHHBIX, HMCMOJb30BAHUIO 0a3 NaHHBIX W 3JEKTPOHHBIX TAaOMUI[ Jis pEeLIeHUs
NPUKIIAAHBIX 33]1a4.

B nmpuBenénnom nanee coaepkanuu ydeOHoro mpeamera «ubopmaTika
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh MPEIJIOKEHBI I U3yUCHUS
OTJI€JIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHHpld  ypOBEHb UW3Y4YeHUST HMHPOPMATUKU PEKOMEHIYETCS IS
TEXHOJOTMYECKOr0  MpOQuMiIs, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYI0 U
UHOOPMAITMOHHYIO C(ephl ACATENHHOCTUA. YTIYyONEHHBIH YpPOBEHb W3YUYCHUS
uH(pOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYarolIMXCsi, OPUEHTUPOBAHHBIX Ha



CHEeIUaIbHOCTH B 00JacTH WH(OPMAIMOHHBIX TEXHOJOTHA ¥ WHXCHEPHBIE
CHEIUATBHOCTH, YYaCTHE B MPOCKTHOM W WCCIIENOBATEILCKON NESTEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIHNA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO dK3aMeHa 10 UHPOpPMAaTHKe.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpefesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMUSL.

OO11ee YKnCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHHOPMATHKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

HugpoBasi rpaMOTHOCTH

TpeGoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tipu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOUIbI0 IUH. KOHTpOJIIepsl BHEMIHUX YCTPOMCTB. [IpsAMOii 1OCTyN K MaMsTH.

OCHOBHBIE ~ TEHACHUUHU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TE€XHOJOTHM.
[TapaiutenbHbIe BBIUYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkoMnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHUKALUSIX. BcrpoeHHslie KOMITBIOTEPHI. MUKPOKOHTPOJLIIEPHI.
Po6oTu3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCcTeM. Bus
nporpaMMHOro obecrnedyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapanmienbHoe mporpaMMHUpOBaHUE.
CucremHoe mnporpamMmMHoe obOecrnieueHue. OmnepalMOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTAsIuUs W JEUHCTAULALMUSA  IPOrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
noyroBpeMeHHo namsty. [llabmons! 1y1st onmcanus rpyti (aitos.

[Iporpammuoe obecniedenue. JInneH3npoBanue MPOrpaMMHOTO 0OeCTICUCHHUSI
u uudpoBeix pecypcoB. IlpompuerapHoe u  CcBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U MUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBacMasi
3aKOHOJATeILCTBOM Poccuiickont denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MIPOTPaMMHOT0 obecrieueHus U IU(PPOBBIX PECYpPCOB.

[IpUHIMIIBI TOCTPOCHUS U anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTokos
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [loydeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y310M ceTh. OmnpeneneHue mapuipyTa JIBHXKECHUS
MTAKETOB.

Buner  npestenbHoctn B cetu  HMaTepHer. CepBuchl  HMHTepHera.
['eonndopmaImoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBaHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia MOBeleHUs B KubepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpbIThIE 00pa30BaTeNIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TexHoJorui. OO1ue mpoodsieMbl 3alUThl
uHdpopmaruu 1 uHbopmanmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(pOpMaAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHpOpMallMOHHBIX ~ cucTemax. [IpaBoBoe obOecrneueHue WHOOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUe  HECAHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIIMATBFHOW MH(POpPMAIUH, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOE mporpaMMHOe 0oOecreyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmra apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[Mudper npoctoit 3amensl. [ludp Lezaps. [udp Buxenepa. Anroputm
mmdpoBanusi RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusle U 3HaHus. MHQOpMalMoHHBIE MpoLecChl B MPUPOJE,
TEXHHUKE U OOIECTBE.

HenpeppiBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpETU3alu MH(opManuu, NpeAHa3HAYEHHON ISl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(POBBIX CUCTEMAX.

JIBonuHOoe KOAupoBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OIHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnMHUIIBI U3MEpEeHHs KonuecTBa nHPopMauuu. AndaBUTHBIM MOIX0 K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIBIX M JAPOOHBIX 4YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3alUCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepeBOAa 1IEJI0r0 yucia u3 P-u4HON cucTeMbl CUMCIICHUS B
JECATUYHYI0. AJTOpUTM TepeBoja KOHEYHOM P-W4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LEJIOr0 YHUCIA U3 ACCATUYHOW CHCTEMBI CUUCIECHHS B P-
nuyHyro. [lepeBox koHewyHOM pgecaTuyHOW npobu B P-uunyro. J[BowuHnas,
BOCBMEpPUYHAs U IIECTHALATEPUYHAS CUCTEMbI CUMCIIECHUS, CBSI3b MEXAY HUMHU.



Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMAaxX CUHCIEHUsA. TpoudyHas
YPAaBHOBEILICHHAS CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUUCIICHUSL.

KomupoBanme TtekcroB. Komuposka ASCIl. OmgnoGaiiTHBIE KOIWPOBKH.
Craupapr UNICODE. Komupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MPHU 3aJIaHHBIX pa3penieHUH U TITyOnHe KOJUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanHue. @opmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

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

AnreOpa noruku. [loHsiTue BbICKa3piBaHUS. BbICKa3bpIBaTelbHbIE (HDOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOiauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIornueckue onepauuy U onepanuy HaJl MHOXKECTBAMU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMbI YPABHEHHUI.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOMYEeCTBA apryMeHTOB. [1oIHbIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jlormueckux  BbIpakeHHil.  CoBEpILIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbiEe (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »s1eMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. IloctpoeHne cxem Ha JIOTMYECKUX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYE€HHOCTD
Jara3oHa 4YMCEel NpH OrpaHUYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JAaHHBIE. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCE.

[lobutoBbie norumdeckue omnepamuu. Jlorndeckuii, apupMeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOWTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BEIIECTBEHHBIX YHMCEN B IAMSITH KOMIIBIOTEPA. 3HAdaIlas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHHUs BEIIECTBEHHBIX 4YHCEJ, CBA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMH, HAKOIUJIEHUE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB PabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemeHus 3aJad Ha KommbioTepe. MHCTpyMeHTalbHbBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HUHTepmperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabiul. Orinanoussli BbiBoA. [lomiarooe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJbHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxnbele ycinoBus. Ilukner ¢ ycimoBueM. [LlMKiIBI 1O NHEpEMEHHOMN.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoKyMEHTHUpOBaHUE porpamm. Hcnons3zoBanue KOMMEHTAapHUEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKLIMH JUJIS ITOJIB30BATES.

AAroput™Mbl 00pabOTKU HATYpaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaxXOXXJEHUE CYMMbl U TPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM JuarasoHe. [IpencraBinenue
yuciia B BUJe HAOOpa MPOCTHIX COMHOXKUTENEH. AJIITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHALUXcs B (paitnax. TekcToBble U TBOMUYHBIE (Pailibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazatenu). Urenuwe u3 (aitna. 3anuck B
daii.

Paszbuenue 3agaun Ha nmoazagaun. [logmporpammel (mpoueaypsl U GyHKIUN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliyd PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe ©  NPUOMIDKEHHOE pEIICHUsS 3ajadyM.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO/ MOJIOBUHHOTO
nenenus. [TpubnmxEéHHOe BBIYHMCIEHUE JJIUH KPUBBIX. Bbluncienue miomiaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUOMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBaHUS it 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha JPYIYIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue 4nciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCNEAOBATENIbHOCTH 4HceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA MJIM YMCIIOBOM MOCIEN0BATEIBHOCTH (CYyMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

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

JIBymepHbIe MacCUBBI (MaTpHUIlbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MAaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MAacCHBA M0 3a/IaHHBIM IPaBHJIAM,
MIOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BBIUUCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenaktupoBanue u ¢dopmarupoBanue. I[IpoBepka
opdorpadun u rpammatukud. CpencrtBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOcku, ornaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI PELIEH3UPOBAaHUS B TEKCTOBBIX IMpoueccopax. O0ayHble CEPBUCHI.
Henoass mnepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHHMS HCTOYHUKOB U
opopmienuss Oubnuorpaguueckux ccpuiok. OdopmieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TeKCTa. TeXHUUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CPEACTBA PEAAKTHPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTenbHOCTH
perieHus 3a7a4 aHajgn3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaliM3allisl JAHHBIX, MHTEpIIpeTalusl pe3ynbTaToB. [IporpammHubie cpenctBa u



MHTEPHET-CEPBUCHI ISl 00pabOTKH U MpeCTaBIeHHs JaHHBIX. bombline naHHbIE.
Mammnnoe o0y4yenue. HTeNneKTyanbHbli aHaIu3 JaHHbIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BBIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHUS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JHMHEWYATBIX W KpPYroBbiX auarpamm. llocTtpoenue rpadukoB
¢dbynkimii. [Togbop auHMM TpeH[a, pElIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa MapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHBIX ycioBusX. Llemesas
¢yHKIus, orpaHuyeHus. JIokanbHble U TJI00aNbHBIE MUHUMYMBI LIEJIEBOU
bynkiun. Pemenue 3a1a4 ONTUMU3ALNN C TTOMOIIBIO 3JIEKTPOHHBIX TaOJHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue MOAXOAbI K OLIEGHKE KOJIM4ecTBa WHGOpPMAIMU. 3aKoH
annutuBHOCTH MH(OopMmaruu. @opmyna Xapriau. MHpopManus 1 BEpOSTHOCTS.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TIOTEPSIMH. Y MEHbIIICHUE
rIyOuHBI KoupoBaHus 11BeTa. OCHOBHBIE Hjen anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellauyd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XapPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU Tepenade JaHHbIX. KoJbl, MO3BOJIIONINE
OoOHapy>KMBaTh W HUCIPaBJIATh OIMIMOKHM, BO3HUKAIONIME TPH Teperadye JTaHHBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBropenuem 0utoB. Koabsl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoiacucTBue. (CUCTEMHBIN
ahdexrt. Ynpapnenue kak nHGopMaloHHblii ponecc. OOpaTHas CBS3b.

Mopenn u monenupoBanue. Llens moaenupoBanuss. COOTBETCTBHE MOJEIIH
MOJICIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Ieu MoaenupoBanus. dopmanusanus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenune pe3yabTaTOB MOJACIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIHIIbI,
rpadukn).

I'padpr. OcHoBHbie moHATHUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXJIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€H MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBnsi momcka. CrocoObl 00xoma mepesa.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHHUN B BHJIE AepeBa. JIUCKpETHbIE UrPbI
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenune aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPbl B TAOJUYHON (popMe. BBIMIpHIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMTPHIIIHBIE CTPATETHN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEpEeBOAA U
pacmno3HaBaHus ycTHOUM peun. KornHutuBHbIe cepBUCHl. aeHTHPHUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEILIEKT B KOMIIBIOTEPHBIX Mrpax. lMcnonas3oBaHHE METONOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuEe METO/I0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cuCcTeM. HelpoHHbIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBaHHUE

dopManuzanuss ~ HOHATHSA — anropurma.  MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOAENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW  CJIIOKHOCTH  aJITOPUTMOB. AJITOPUTMBI  ITOJIMHOMHAIBHON
cinoxxHoctd. [lepebopuble anroputmsl. IlpuMepsl pa3iaMyHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

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

MHoropa3psaHble 1eible YUCIia, 3a7a4i JJIMHHOW apu(pMETHKY.

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

Creku. AHamM3 TPaBUIBHOCTH CKOOOYHOrO BBIpaXKEHHs. Bbluucienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aITUCAHHOTO B TOCTPUKCHON (opMme.

Ouepenu. Mcnosib3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha rTpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBSA3HOIO HEOpUeHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHEHTHPOBAHHOIO ALMKIMYECKOro rpada. AiroputM
JIeWKCTpHL.

HepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl o0xoja AepeBa. Mcnonb3oBaHue cTeka U
ouepenu 11 00xoaa IepeBa.

JluHamMpyeckoe INpOrpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



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

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHuEe, TOIUMOP(HU3M.

Cpenbl  ObicTpoit pa3pabotku mporpamm. [IpoexTupoBanue wuHTepderica
noib3oBatens. VCnonb30BaHME TOTOBBIX  YIPABISIEMBIX  3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHusi.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOIUH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJECIMPOBAaHUA: IOCTAHOBKA
3ajaud, pa3zpaboTKa MOJENM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUSI.

Juckperuzanuss NOpyd MaTeMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenupoBanue JBHKEHHS. MoJenupoBaHue  OHOJOTMYECKHUX
cucTeM. MaremaTudyeckKue  MOJEIM B JKOHOMHUKE.  BbpluucnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM 3KCIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  Mmwuraumonnoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHni 00 OMHOTHMHHBIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOM 0a3o0if nMaHHBIX. 3amojgHeHue O0a3pl JaHHBIX. [lowWick, copTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiemsie nmosis B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAay TaOaulamH.
Buenmnuit kinrou. [{enocTHOCTH 6a3bl TaHHBIX. 3aPOChl K MHOTOTA0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHEe 0 CepBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ MTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

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

BBon m300pakeHuil ¢ UCIOJIB30BAHUEM Pa3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX



yctpoiictB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypOBHEH, KOPpEKLIHs — ILIBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekctoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BblIeneHHONW obOsactu. IloaroToBka miumocTpauuid Juisi BEO-CalTOB.
AHUMUPOBaHHBIE H300PaKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. Bekropusalus pacTpoBbIX U300paKeHUI.

[IpyHIMOBI TOCTPOEHUST M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEJEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondatue o BupTyaiabHOU
PEaIbHOCTH U JOTIOJHEHHOM PEaJIbHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEU MO3UIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIIMH, TO3UTHBHBIX BHYTPEHHHUX
yOXKIEHNN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3aluMyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKHM HA YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus y oOydvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPsAIKa,  COOJIIOJICHUE  OCHOBOTMOJIAralolMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK 110 COLMAIBHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIBHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEIUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI NHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu HTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAas OCTETUKY HAy4YHOTO |
TEXHUYECKOTO TBOPUYECTBA;

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

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  370pOBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmoenus TpeOoBaHUil 0€30MacHOM 3KCIUTyaTallii CPEeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH NEATEIHHOCTH TEXHOJOTHYECKOW W COIMATHHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO JIESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIIKCHUSAX HAyKH WH(MOPMATUKH W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
peanu30BBIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
pemeHusi, B TOM YHCIE C YyY4E€TOM BO3MOXKHOCTEH WH(OpMaImOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTIXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca Hu
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBUAX
1idpoBoit TpaHchopMaITud MHOTHX cep )KU3HH COBPEMEHHOIO OOIIECTBA;

OCO3HAHHWE IIEHHOCTH HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHPOpPMATUKE Yy OOYYAIONMMXCS COBEPIIEHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTH:

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
OMOITMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMIS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOINICH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTHIBATh €r0 TPU OCYIICCTBICHHH KOMMYHHUKAIIMH, CIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuarwomierocsi OyayT chOpMUPOBaHbBl MeETaNpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX JEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE JIEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCalIbHble Y4YeOHBbIE JCUCTBUS, PETYJISTUBHBIE YHUBEpCAIbHBbIE Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIUpOBaTh U aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

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

ONPENENATh LEJN JACSITEIBHOCTH, 334aBaTh IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUS NPOOJEMbl ¢ y4E€TOM aHajlu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCIOBHSX  PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHus npoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METOA0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISATh PA3JIUYHBIE BHJIbI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTalHH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalLHSIX;



BBISIBJISITh TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/]auy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MMapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHMs 3aJaud  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M IPAKTHUUYECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTh NMPOOJIEMBI U 331a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYILECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alUl |
MHTEPIIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3aMuHbIX (opmarax ¢ y4€TOM Ha3HAUYEHUS
uHpoOpMaMu U IEJEeBOM  ayJUTOpPUH, BbIOMpas ONTUMAIBHYI0 (QopMy
IPEICTABIICHUS U BU3yaJIU3all1y;

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

UCIIOJIb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ coOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCOCOEpEekKEeHMs, IMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  pAClO3HABaHMS W 3alIUTHl  HWH(DOpMAIHH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BeeX chepax >KU3HH;

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

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



Pa3BEPHYTO W JIOTUYHO M3JaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIAHOWM M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW COBMECTHOM  JEATCIBbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacrpeniensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4YE€CTBO CBOEr0 BKJIAJa M KaXKIOTNO YYaCTHHUKA KOMAaHIbBI B
oOIIMiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILIECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalUAX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PEIIEKCUU IS OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrUx:

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOTr0O YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

B npouecce usyueHus kypca MHGOpPMATHKUA YIIIyOJIE€HHOrO YpoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHI — CHEIYIOIIME  MPEeIMETHbIE
pe3yabTaThl:

BIAJICHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMHU «HHGOPMAIU,
«MH(POPMALIMOHHBIN  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBDY,
«cucTeMHbIN 3 PeKrT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMA YIIPABICHUS;

BJIAJCHUE METOJaMH Toucka uHbopMmanuu B cetd VHTepHET, yMeHmue
KPUTUYECKU OIIEHUBATh WH(POPMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJbBIINE JaHHBIC, TMPHUBOJIUTH IPUMEPHI
WCTOYHUKOB HMX TIOJYYCHUS M  HAMNpaBJICHUS HCIOIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHam3 OTKJIOHEHU), MMOHUMATh
MOCIIEZIOBATEIHLHOCTh PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, HHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOHMJIBHBIX KOMIIBIOTEPOB, TCHACHIIMA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HAaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMU, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOEeCredYeHusl I pemieHus YYeOHBIX 3a7ad  IIo
BBIOpaHHON CHeIUan3aIim;

HaJIMYHE TPEJCTABICHUH O KOMITBIOTEPHBIX CETAX M UX POJIH B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aNN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIUIAX pPa3pabOTKM W (YHKIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHNM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O0€30MacHOCTH, HCIOJIb30BAHUE
METO/JIOB M CPEACTB IPOTUBOJEHUCTBHS 3STUM YIpo3aMm, COOJIOJEHUE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHUS, TOHUMAaHKE
IIPaBOBBIX OCHOB MCIIOJIb30BaHUSI KOMIIBIOTEPHBIX MpPOrpaMM, 0a3 [JaHHBIX W
paboTel B ceTn MIHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB JUCKPETH3ALHUHU pAa3JIMYHBIX BHJIOB
uHopMaIuU, YyMEHHUE ONpelnesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3allNH,
YMEHUE OMNpEAeNATh CPEAHIO CKOPOCTh IE€pelaud JAaHHBIX, OLIEHUBATh
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(GOPMAIMOHHOTO 00BbEMa
JTAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPY PEUICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCel, AITOPUTMA MMOCTPOCHHUSI 3alIMCH YKCTIA B MIO3UIIMOHHON CUCTEME CUMCIIEHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATh apU(PMETHUECKHUE OlepalMd B IO3ULHMOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BaAHMS JIOTUUECKUX BBIPAXKECHHM, HCIONb3YS
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTh MCTUHHOCTH BBICKA3bIBaHUS, COZIEPKAIIETO
IIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuE O0a30BBIX aAIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmauu (3arnuch 4MceNl B MO3UIIMOHHOW CHUCTEME CUMCICHUS, HAXOXICHUE
BCEX MPOCTHIX YHMCEI B 3aJaHHOM JiMara3oHe, 00paboTKa MHOTOpa3psiAHbIX LEJbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAENATh CI0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MaccHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, TBOMYHBIA MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YIPaBJISIOLINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEICIISITh PE3YNIBTAThl PA0OTHI MPOTPAMMBI TIPU 33JIaHHBIX MCXOJIHBIX JTAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPhIE MOTYT MPHUBECTH K OIMMOKEe B padoTe
pOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KO/,

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI W
JIEMOHCTPAlMOHHBIE MaTEPUAJbl C UCIIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JJICKTPOHHBIC TaOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO pEIIEHUs, MOA0Op JUHUU TPEH/A, PEIICHHE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce n3yueHus Kypca HUHPOPMATHKU YrayOJ€HHOro ypoBHs 6 11
Knacce oOyvarommmucs OyayT  JOCTUTHYTBHI — CIEAYIOUIME  MPEIMETHbIC
pe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), MCIO0JIb30BaTh MNPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIATH OIMMOKHU IMpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPHUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CHKATHSI IAHHBIX;

YMEHHE pellaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJjlayn  MOCTPOEHUS ONTUMAJIBHOIO TYTH MEXAYy BeplIMHaMHu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAY  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKIMYECKOro rpada), YMEHHE HCTOIb30BaTh JIEPEBbS MPHU
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIpAXEHUN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI MO 3aJJaHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEATU30BBIBATH B BHJAEC MporpaMm 0a3oBbIe
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMmax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pCIIICHUH 3aJ1a4 CTPYKTYPhI JaHHBIX (CIUCKH, CJIOBApH, CTCKH, OUEPEIIU, ICPEBbhs),
WCIIOJI30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJIT 00paOOTKHA YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpamMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpEeACTBax CO3JaHusi WU pabOTbl C HUMH, YMEHHE HCIOJIb30BATh TaOJIMYHbBIC
(penaioHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTUPOBKY U TMOMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYyIO 0azy
JTAHHBIX) ¥ CIPABOYHBIE CUCTEMBI;

YMEHHE HUCMOJIb30BaTh KOMIIBIOTEPHO-MATEMATUUECKUE MOJIEIM JIJIs aHAJI3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJIM3 Pe3yJIbTaTOB, IOJYYEHHBIX B XOJ€ MOJIECIMPOBAHMS, OLIEHUBAThH
COOTBETCTBHE MOJIEIN MOJICTUPYEMOMY OOBEKTY HWIIM MPOIECCY, MPEACTABISTH
pe3yabTaThl MOJCIMPOBAHUS B HATJISITHOM BUJIC,

YMEHUE OpPraHW30BHIBATH JMYHOEC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIUIIOB Pa0OTHI, BO3MOKHOCTEH W OTpaHUUICHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX O0JIACTSX,
HaJIM4ME TIPEICTABICHUHA O Kpyre perraeMbIXx 3a7ad MAIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMNONB30BaHUU  HMHPOPMAIMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccuoHaNbHbIX chepax.
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[udpoBanue JaHHBIX

https://m.edsoo.ru/ebeb5d51

23

24

Anroput™m mudpoBanus RSA.
Creranorpadus

[IpakTuueckas pabota 1o Teme
"[lludpoBanue 1aHHBIX"

https://m.edsoo.ru/9ec3ddb9

https://m.edsoo.ru/5b69fd81

25

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
WHudopmanroHHbIe MTPOIECCH B TPUPO/IE,
TEXHUKE U 00ILeCTBe

https://m.edsoo.ru/f5884375

26

HenpepbiBHBIE 1 TUCKPETHBIE BETUYUHBI U
curHasibl. Heo0X01MMoCTh TUCKpeTH3auu
nHbOpMAaINH, IPeTHA3HAYEHHON /IS
XpaHeHHUs, Tepeiayn U 00paboTKH B
U(POBBIX cUCTEMAX

https://m.edsoo.ru/bla94cfe

27

JIBonuHOe KoMpoBaHue. PaBHOMEpHBIE U
HEepaBHOMEpPHBIE KOJIbI. JlekomnpoBaHue
COOOIIEHHH, 3aIIUCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

https://m.edso00.ru/5489c578

28

29

30

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JEKOANPYEMBIX KOJOB C TOMOIIBIO JIepeBa.
I'pad An. A. MapkoBa

EnuHuis n3mepeHus KoJauyecTBa
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJMYECTBa HH(pOpMAIUU

CucreMbl CUHCIICHUS

https://m.edso0o0.ru/91e47{38

https://m.edsoo.ru/3856d4ac

https://m.edso0.ru/34582792

31

32

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJIEHUS B IPYI'YIO

I[BOI/I‘{HB.}I, BOCbMCpHYHAA U
meCTHAAUATCpUIHAA CUCTCMbBI CUUCIICHU A,

https://m.edsoo.ru/b8a97ec3

https://m.edsoo.ru/65a5b62a
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CBsA3b MCXKIY HUMHU

33

34

35

JIBouuHasi, BOCbMepHYHas U
HIeCTHAAATepUYHAs CUCTEMbI CUUCIICHUS,
CBSI3b MEKIY HUMU

JIBouuHasi, BOCbMepHYHas U
1IeCTHaaTepUYHAsl CUCTEMbI CUMCIICHUS,
CBSI3b MEXKIY HUMU

ApudmeTrueckue ornepanuu B
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

https://m.edsoo0.ru/c989f2fa

https://m.edsoo.ru/e6b39477

https://m.edsoo.ru/25744bc6

36

37

TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUMCIICHUS

Z[BOI/I‘IHO',HGCHTI/I‘IHQ.H CHUCTEMA CUUCICHUA

https://m.edsoo.ru/3d36cb7b

https://m.edsoo.ru/b6bf61bb
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KoaunpoBanue TekcTOB
PactpoBoe konupoBaHue n300paxeHHi

[IpakTnueckas pabota 1o Teme
"luckperusanus rpapuueckon
uHpopmanun"

https://m.edsoo.ru/5e71a9a5

https://m.edsoo.ru/fc33133b

https://m.edsoo.ru/a4872d48

41

[IBeToBbIE MOAENHN. BEkTOpHOE
kogupoBanue. @opmartsl (aiios.
Tpéxmepnas rpaduka. @paxranbHas
rpaduka

https://m.edsoo.ru/be7735d9

42

Komunpoanue 3Byka. OnieHka
nH(POPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33JJaHHBIX YaCTOTE
JTUCKPETU3AIUHN U Pa3PsITHOCTH
KOJIMPOBaHUs

https://m.edsoo.ru/5ec4f2ef

43

[IpakTuueckas pabota 1o Teme
" luckpeTrunzaius 3ByKOBOW wHpopMariu'"

https://m.edsoo.ru/2e7886a2
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OcHOBBI anreOpsl JIOTUKA

https://m.edsoo.ru/7461f655
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46

Jlornueckue oneparuu. Tabmuibl
UCTUHHOCTH

Jlornueckue BelpakeHus. Jlornueckue

TOXACCTBA. I[OKEB&TCJ'IBCTBO JJOTHYCCKHUX
TOXACCTB C IIOMOIIIBIO Ta6J'II/II_[ HCTHUHHOCTHU

https://m.edso0.ru/f326c982

https://m.edso0.ru/17461548

47

[IpakTuueckas pabora no teme «Ilocrpoenune
Y aHaJu3 TaOJIMI UICTUHHOCTU B TaOJIMYHOM
poreccope»

https://m.edsoo.ru/e86d48b4

48
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50

Jlormueckue Oorcpanyru 1 OoIcpanun HalJg
MHOXKECTBaMH

Jloruyeckue onepanuu U onepanuy Haj
MHOKECTBaMHU

3aKoHBI aNTeOphI JIOTHKUA. DKBUBAJICHTHBIE
peoOpa30BaHUs JTOTUYECKUX BhIPAKECHHIMA

https://m.edsoo.ru/dc5f6834

https://m.edsoo.ru/46ee816e

https://m.edsoo.ru/d95242dd
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54

Jlornueckue ypaBHEHUs U CHCTEMBI
YpaBHEHUU

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHUX
(GYHKIUI OT KOJIMYECTBA apIyMEHTOB.
[TonHbIe cucTEMBI TOTMUECKUX (YHKIUI

Kanonnueckue opMbl TOrHYECKHX
BbIpakeHUI1. COBEpIICHHbBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIEe (POPMBI, AITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOIHIIe HCTUHHOCTHU

Jloruueckue 37IeMEHTHI B COCTaBe
KOMIIbIOTEpa

https://m.edsoo.ru/fablb5ch

https://m.edsoo.ru/ac96celb

https://m.edsoo.ru/3ed924ca

https://m.edso0.ru/873baebh9



https://m.edsoo.ru/7461f655
https://m.edsoo.ru/f326c982
https://m.edsoo.ru/17461548
https://m.edsoo.ru/e86d48b4
https://m.edsoo.ru/dc5f6834
https://m.edsoo.ru/46ee816e
https://m.edsoo.ru/d95242dd
https://m.edsoo.ru/fab1b5cb
https://m.edsoo.ru/ac96ce1b
https://m.edsoo.ru/3ed924ca
https://m.edsoo.ru/873baeb9

55

Tpurrep. Cymmarop. MHoropa3spsiaHbii
CyMMarop

https://m.edsoo.ru/e3ced415

56

57

58

[TocTpoeHue cxem Ha JTIOTHUYECKUX
37eMeHTaX. 3auch JOTUYECKOTO BBIPAKEHUS
10 JJOTUYECKOHN CXeMe

MI/IKpOCXCMLI " TEXHOJIOI'us UX
IIpOU3BOJACTBA

[IpencraBienue LebIX YUCEN B TAMSITH
KoMIibtoTepa. OrpaHuYeHHOCTh AUana3oHa
qycell IPU OTPAaHUYEHUU KOJINYEeCTBa
paspsaoB. [lepenonnenue pa3psaaHoil ceTku

https://m.edsoo.ru/2fadfefb

https://m.edso00.ru/8896c1b3

https://m.edsoo.ru/aed4479a

59

Be33nakoBbIE U 3HAKOBBIE JaHHEIE.
3HaKOBBII OUT. JIBOMYHBIN JOIOIHUTEIbHBII
KO/l OTPULIATEIbHBIX YUCEI

https://m.edsoo.ru/belcff6c

60

[To6GuTOBBIE JTOTUYECKUE OTIEPAITIH.
Jlornueckuii, apupmeTnueckuii u
LHUKINYECKUI CIBUTH

https://m.edsoo.ru/5ff8facl

61

62

HIudpoBanue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «uckiovaromniee UM

Hpe,[[CTaBJ'IeHI/Ie " XPAHCHUC B IaMATHU
KOMIIBIOTEPA BCIICCTBCHHBIX YUCCII

https://m.edsoo.ru/e4aeb364

https://m.eds00.ru/9694h327

63

Brinosinenue onepanuii ¢ BEIIECTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK TpH
BBIYUCIIEHUIX

https://m.edsoo0.ru/788b428d

64

65

[IpakTuueckas pabora no teme «M3yuenue
nmopaspAAHOro MalliMHHOI'O MPEACTaBJICHUA
IEJIbIX N BCUICCTBECHHBIX YHUCCII»

AHalli3 alropuTMOB

https://m.edsoo.ru/82bbedaa

https://m.edsoo.ru/9a82ea58



https://m.edsoo.ru/e3ced415
https://m.edsoo.ru/2fadfefb
https://m.edsoo.ru/8896c1b3
https://m.edsoo.ru/aed4479a
https://m.edsoo.ru/be1cff6c
https://m.edsoo.ru/5ff8fac1
https://m.edsoo.ru/e4aeb364
https://m.edsoo.ru/9694b327
https://m.edsoo.ru/788b428d
https://m.edsoo.ru/82bbedaa
https://m.edsoo.ru/9a82ea58

Oransl peleHus 3a1a4 Ha KOMIIbIOTEPE.

66 HNHcTpyMeHTanbHBIE CPEACTBA: TPAHCISTOP, 1 https://m.edsoo.ru/4a7ac544
OTJaTYMK, TPOPUINPOBIIHK
Cpena nmporpamMmmupoBanus. KoMmumsius u
67 HHTEPNPETALILS MPOTpaMM. BHpTyasbHIe 1 https://m.edsoo.ru/e3df35c1
MamuHbl. IHTETpUpOBaHHas cpena
pa3paboTKu
68 MeTobI OTIIAKK TIPOTpaMM 1 https://m.edsoo.ru/ab7a76b7
69 Tmibt NEPEMEHHbIX B 3bike 1 https://m.edsoo.ru/efal7149
IPOrpaMMHUPOBAHUS
70 OO0paboTKa HeJbIX Ynce 1 https://m.edso0.ru/2c9d92a5
71 O6paboTKa BEIIeCTBEHHBIX YUCEIT 1 https://m.edso0.ru/6962e957
72 CrnydaiiHble U TICEBIOCTYyYaiiHbIC Yncia 1 https://m.edsoo.ru/ca87aa7a
73 Bersnenus. CnoxHble yCI0BUS 1 https://m.edsoo.ru/e9cdffal
74 [ukiel ¢ ycmoBuem 1 https://m.edsoo.ru/82db5bal
[{MKIIBI 110 IEpEMEHHOM.
75 B3anMo3aMeHs1eMOCTh pa3IMuHbIX BUIOB 1 https://m.edso0.ru/33b9d5e8
ITUKIIOB
76 ObpaboTka HATYPATLHBIX HHCEI ¢ 1 https://m.edso0o.ru/5d7db3c7
HCIOJIb30BaHUEM ITUKJIOB
HaxoxaeHne BceX MPOCTHIX YUCEIT B
77 3ananom anasone lpaxriieckas pabora 1 0.5 https://m.edsoo.ru/54fe7471
o TeMe «Pemenue 3a1a4 METOI0M
nepebopa»
78 WNuBapuanT nukima https://m.edsoo.ru/19d4ad94
79 JloKkyMEeHTHUpOBaHKE MPOTPaAMM https://m.edso00.ru/3d933345
80 O6paboTka TaHHBIX, XpAHIIIKUXCS B (aitimax https://m.edsoo.ru/lccf6911



https://m.edsoo.ru/4a7ac544
https://m.edsoo.ru/e3df35c1
https://m.edsoo.ru/ab7a76b7
https://m.edsoo.ru/efa17149
https://m.edsoo.ru/2c9d92a5
https://m.edsoo.ru/6962e957
https://m.edsoo.ru/ca87aa7a
https://m.edsoo.ru/e9cdffa1
https://m.edsoo.ru/82db5ba1
https://m.edsoo.ru/33b9d5e8
https://m.edsoo.ru/5d7db3c7
https://m.edsoo.ru/54fe7471
https://m.edsoo.ru/19d4ad94
https://m.edsoo.ru/3d933345
https://m.edsoo.ru/1ccf6911

81

Pas0Ouenue 3amaun Ha roa3anayu

https://m.edsoo.ru/4cbad53e

Hcnonws3oBanue cTaHIapTHOW OMOIMOTEKH
si3bIKa MporpammupoBanus. [loakinrouenue

82 https://m.edso0.ru/1¢1818c9
OUOIMOTEK MOAIPOTPaMM CTOPOHHHUX
IIPOU3BOUTENICH
83 [Toanporpammel (Iporietypbl U G YHKIIUH) https://m.edsoo.ru/5454dc93
84 [Momnporpammel (iponeypsl ¥ (pYHKITIH) https://m.edsoo.ru/39a658al
85 HpaKTI/IquKaﬂ"pa60Ta no teme "Pa3paboTka https://m.edsoo.ru/6e3dd171
MOIIPOTPaMM
Pexypcusi. PexypcuBHbIe 00BEKTHI
.P
86 (bpaxcransy). PekypCHBHEIC NPOLCAYPLL 1 https://m.edsoo.ru/12fdcd81
¢byHkuuu. Mcnonp3oBaHue cTeka Jis
OpraHu3alK PEKYPCUBHBIX BBI30BOB
IT 0
87 " PARTHHCCIAT paboTa 1o Teme " https://m.edso0.ru/c9a718de
PexypcuBHBIE TOANPOTrPaMMBbI
M o
88 OYILHBIH HPHIHHIT HOCTPOCHIA https://m.eds00.ru/e68a88f8
porpamMm
89 YucneHHble METOBI https://m.edsoo.ru/af514294
90 [TpakTryeckas pa6ovTa o Teme «HucneHnoe https://m.edsoo.ru/A7f26aa
pelieHne ypaBHEHHI»
"
91 CHOTILIOBAMIE AMCKPETISALIN B https://m.edso00.ru/ec167657
BBIUUCIIUTEIFHBIX 3a/1a4ax
[IpakTuyeckas pabora o Teme
92 «[TpubnuxEHHOE BHIYMCIICHUE JUTMH KPUBBIX https://m.edsoo.ru/96d7bfld
U omaaei puryp»
93 [TpakTryeckas padora mo Teme «Ilonck httos://m.edsoo.ru/f2776b22
MakcuMyMma (MUHUMYMa) (QYHKIIMH»
94 O6paboTka CUMBOJIBHBIX JTAHHBIX. https://m.edsoo.ru/57afa432



https://m.edsoo.ru/4cbad53e
https://m.edsoo.ru/1c1818c9
https://m.edsoo.ru/5454dc93
https://m.edsoo.ru/39a658a1
https://m.edsoo.ru/6e3dd171
https://m.edsoo.ru/12fdcd81
https://m.edsoo.ru/c9a718de
https://m.edsoo.ru/e68a88f8
https://m.edsoo.ru/af514294
https://m.edsoo.ru/47ff26aa
https://m.edsoo.ru/ec167657
https://m.edsoo.ru/96d7bf1d
https://m.edsoo.ru/f2776b22
https://m.edsoo.ru/57afa432

AAropuTMBI 00paObOTKH CUMBOJIBHBIX CTPOK:
MOJICUET KOJIMYECTBA MOSIBIICHUH CUMBOJIA B
CTpOKe

95

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

https://m.edsoo.ru/ee4887e4

96

97

98

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

[IpakTuueckas pabota no teme "O6padboTka
CTPOK C MCIOJIb30BaHUEM (PYHKIIHIA
CTaH/IaPTHOW OMOIMOTEKH S3bIKA
MporpaMMUpoBaHus"

FeHepauI/m CJIOB B 3aIaHHOM aJ'I(I)aBI/ITe

https://m.edsoo.ru/lab7b175

https://m.edsoo.ru/c97ba835

https://m.edsoo.ru/ee341e43

99

MaccuBbI ¥ TIOCIIEIOBATEIBEHOCTH YHCEIL.
[IpakTnueckas padbota no Teme "3anonHeHne
Maccua"

0.5

https://m.edsoo.ru/52fe478d

100

101

102

O060011EHHbIE XapaKTEPUCTUKN MacCHBa

JInHeMHbBIN NOMCK 3aJJaHHOT0 3HAUCHUS B
MaccuBe. [IpakTuueckas pabora mo reme
"JInHeHBIA IOUCK 3aJaHHOI0 3HAYECHUS B
maccuBe"

[IpakTuyeckas padora no Teme "[lonck
MUHHMAaJIBHOTO (MaKCUMAaJIbHOTO) 3JIEMEHTA
B YHMCJIOBOM Maccuse"

0.5

https://m.edsoo.ru/7562¢c217

https://m.edso0.ru/al3699f4

https://m.edsoo.ru/al4eb8aa

103

CopTupoBKa 0JJHOMEPHOTO MacCHBA.
[TpocThie METOIBI COPTHPOBKH.

0.5

https://m.edsoo0.ru/a56274dd



https://m.edsoo.ru/ee4887e4
https://m.edsoo.ru/1ab7b175
https://m.edsoo.ru/c97ba835
https://m.edsoo.ru/ee341e43
https://m.edsoo.ru/52fe478d
https://m.edsoo.ru/7562c217
https://m.edsoo.ru/a13699f4
https://m.edsoo.ru/a14eb8aa
https://m.edsoo.ru/a56274dd

[Ipaktuyeckas padora no Teme "[IpocTeie
METO/Ibl COPTUPOBKH Maccupa'

CoptupoBka ciusinueM. beictpas

coptupoBka MaccuBa (anroputm QuickSort).

104 1 0.5 https://m.edso00.ru/92ff17c2
[IpakTuyeckas padora o Teme "beicTpas
COpTHUPOBKA MaccuBa'
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM
105 MaccuBe. [IpakTrueckas pabora 1mo reme 1 0.5 https://m.edsoo.ru/e8ffb6bl
" JIBOMYHBII MOUCK"
106 JIByMepHBbIE MACCUBBI (MaTPHUIIbI) 1 https://m.edsoo.ru/4def28cf
107 Anroput™mbl 00pabOTKH MaTpUIL 1 https://m.edsoo.ru/a8b9f1d2
108 Pewenue 3amay ananusa JaHHBIX 1 https://m.edsoo.ru/2efc71b4
109 CpencTBa TEKCTOBOTO MPOIIeccopa 1 https://m.edsoo.ru/c4c54db8
110 KomnbrotepHas BEpcTka TekcTa 1 https://m.eds00.ru/9d967aa8
[IpakTuueckas pabora no teme "BépcTka
111 JOKYMEHTOB C MaTeMaTHYECKUMHU 1 1 https://m.edsoo.ru/82b9acch
dbopmymnamn"
112 NHCTpyMEHTHI pEeLIEeH3UPOBAHMS 1 https://m.edsoo.ru/2c3ed2d9
113 Hpaicririeckas pabora 1o reme 1 1 https://m.edsoo.ru/c5ffa487
"MHOrocTpaHu4HbIE TOKYMEHTHI"
O6naynble cepBuchl. KosuiekTuBHas padorta
114 ¢ pokymentamit. Ipaxrirecias pabota no 1 0.5 https://m.edsoo.ru/9daéd4fc
teme "KosnekTuBHas pabota ¢
JToKymMeHTaMu"
115 Anamn3 nanuaeiX. boibmme manabie https://m.edsoo.ru/a9b12881
116 MarmuHHoe 00yueHue https://m.edsoo.ru/83a3b7a4
117 AHIIH3 JAHHBIX C IOMOIIEIO HIICKTPOHHEIX 1 https://m.edsoo.ru/b381a33f

TalJIHI



https://m.edsoo.ru/92ff17c2
https://m.edsoo.ru/e8ffb6b1
https://m.edsoo.ru/4def28cf
https://m.edsoo.ru/a8b9f1d2
https://m.edsoo.ru/2efc71b4
https://m.edsoo.ru/c4c54db8
https://m.edsoo.ru/9d967aa8
https://m.edsoo.ru/82b9accb
https://m.edsoo.ru/2c3ed2d9
https://m.edsoo.ru/c5ffa487
https://m.edsoo.ru/9da6d4fc
https://m.edsoo.ru/a9b12881
https://m.edsoo.ru/83a3b7a4
https://m.edsoo.ru/b381a33f

[IpakTruyeckas padora o Teme "AHanus

118 1 1 https://m.eds00.ru/81338435
JTAaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX TadHI"
[Toctpoenue rpadukoB GyHKITHIA.
[IpakTuyeckas padora no Teme "Harmsianoe
119 HIPSACTARIIGHIE PE3yIbTaToR 1 0.5 https://m.eds00.ru/669dadb8
CTaTHCTUYECKON 00paOOTKH JaHHBIX B BUJIC
IMarpaMM CpeiCTBaAMHU PEaKTOpa
AJICKTPOHHBIX TabIUIT"
Jluauu Tpenna. [IpakTuueckas paboTa mo
120 teme "[logbop nuHUH TpEeHIA, 1 0.5 https://m.edsoo.ru/4de776ca
IIPOrHO3UpOBaHue"
[Tonbop mapamerpa. [IpakTrueckas padora
121 1o TeMe "YncineHHoe pellieHne ypaBHEHHI ¢ 1 0.5 https://m.edsoo.ru/ca3ea9b6
MOMOIIIBIO TT0100pa mapamerpa"
OnTuMu3zaius Kak MOUCK HAUITYYIIero
peleHMsl B 3aJaHHBIX YCIOBUSAX.
122 [IpakTuyeckas padora no Teme "Perenne 1 0.5 https://m.edsoo.ru/5ed19594
3a]1a4 ONTUMH3AIHHN C TIOMOIIIBIO
ANEKTPOHHBIX Tabnui"
123 PesepBHOE Bpems 1 https://m.edsoo.ru/18d29bcf
124 PesepBHOE Bpems 1 https://m.edsoo.ru/69ad419c
125 PeszepBHoe Bpemst 1 https://m.eds00.ru/6dc89fb3
126 PesepBHOE Bpems 1 https://m.edsoo.ru/9a45f1ec
127 PeszepBHoe Bpemst 1 https://m.edsoo.ru/ae395675
128 PesepBHOE Bpems 1 https://m.edsoo.ru/5fbdd4f5
129 PeszepBHoe Bpemst 1 https://m.edsoo.ru/bbf5d41a
130 PesepBHoe Bpems 1 https://m.edsoo.ru/c8f74da4
131 PezepBHOE Bpemst 1 https://m.edsoo.ru/763ae2b5



https://m.edsoo.ru/81338435
https://m.edsoo.ru/669dadb8
https://m.edsoo.ru/4de776ca
https://m.edsoo.ru/ca3ea9b6
https://m.edsoo.ru/5ed19594
https://m.edsoo.ru/18d29bcf
https://m.edsoo.ru/69ad419c
https://m.edsoo.ru/6dc89fb3
https://m.edsoo.ru/9a45f1ec
https://m.edsoo.ru/ae395675
https://m.edsoo.ru/5fbdd4f5
https://m.edsoo.ru/bbf5d41a
https://m.edsoo.ru/c8f74da4
https://m.edsoo.ru/763ae2b5

132 PesepBHOE Bpems 1 https://m.edsoo.ru/18ca4ced

133 PezepBHOE Bpemst 1 https://m.edsoo.ru/84d9796a

134 PesepBHOe Bpems 1 https://m.edso00.ru/e3197622

135 PesepBHOE Bpems 1 https://m.eds00.ru/619b276a

136 PezepBHOE Bpemst 1 https://m.edsoo.ru/858be6d9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 21.5



https://m.edsoo.ru/18ca4ced
https://m.edsoo.ru/84d9796a
https://m.edsoo.ru/e3197622
https://m.edsoo.ru/619b276a
https://m.edsoo.ru/858be6d9

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypcsbl
KonndectBo nHpOopManum 1 https://m.edsoo.ru/f218b639
AJNTOPUTMBI CKaTUSI TAHHBIX https://m.edsoo.ru/dbcb13f8
3 Anroput™m Xaddmana 1 https://m.edso0o.ru/2d3aa997
IT 0 "C
4 PARTHHCCKAT pabOTa MO TEMe T KaTHe 1 1 https://m.edsoo.ru/af36952c
JTAHHBIX C MOMOIIBI0 anroputma Xaddpmana"
5 Anroputm LZW 1 https://m.eds00.ru/93239931
ANTOPUTMBI C’)KaTHUS JAHHBIX C TOTEPSIMHU.
IT 0 "C
6 PAIFTIHCCKI pAOOTA 1O TOME TLAKaTHE 1 0.5 https://m.edsoo.ru/ac7d649a
TaHHBIX ¢ ToTepsMu (anroputmsl JPEG,
MP3)"
CxopocTh niepeiaun JaHHBIX 1 https://m.eds00.ru/66d89765
ITomexoycTONYMBBIE KOABI 1 https://m.edso00.ru/7455d7ae
IT
9 " paKTH%CKaﬂvp%OTa 1o Te"Me 1 1 https://m.edso0.ru/aea73d86
[TomexoycToiturBbI€ KO
Cuctembl. KOMITOHEHTHI CHCTEMBI U UX
i .C i .
10 BIAUMOJICHCTBIE. LHCTEMHBIH aq)(beT 1 https://m.edsoo.ru/741f3a29
VYmpasienue Kkak HHQOpPMALMOHHBIN
nporecc. OOpaTHas CBS3b
11 Mojenv u MOJIETUPOBAHUE https://m.edsoo.ru/5f7efd69
12 I'padur 1 https://m.eds00.ru/1185677d
13 Pemenue 3amau ¢ momoisto rpadoB https://m.edsoo.ru/28d8ae96



https://m.edsoo.ru/f218b639
https://m.edsoo.ru/dbcb13f8
https://m.edsoo.ru/2d3aa997
https://m.edsoo.ru/af36952c
https://m.edsoo.ru/93239931
https://m.edsoo.ru/ac7d649a
https://m.edsoo.ru/66d89765
https://m.edsoo.ru/7455d7ae
https://m.edsoo.ru/aea73d86
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14 [epeBbs https://m.edsoo.ru/22d5b33e

15 OCHOBBI TEOPUH UTP https://m.edsoo.ru/2b75f4a4
[IpakTuyeckas padora no Teme "[lonck

16 BBIUTPBIIIHON CTPATEruu B UTPE C TOJTHOMN https://m.edsoo.ru/a23c713a
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOTO MHTEILIEKTA https://m.eds00.ru/d4345f55

18 Hpairitieckas padora no Tel\ie "Cpenctsa https://m.edsoo.ru/89c3dade
HCKYCCTBEHHOT'O MHTEIIJICKTa
dopmanuzanys MOHATUS aITOPUTMA.

19 Mamia THOpHHrauKaK yHHBePcaHLHaH https://m.edsoo.ru/bba2f25d
Mozenb BeruucaeHuii. Tesuc Uépua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocTaBJICHHE TTPOCTOM MTPOTPAMMEI JIJIS https://m.eds00.ru/88a46897
MamuHbl Teropunra'

21 Mammna [Tocta https://m.edsoo.ru/a715adc4

22 Hopmanehsie anropudmel Mapkosa https://m.edso0o0.ru/124eb8e6
ANTOPUTMUYECKU HEpa3pelIMbIe 331a4H.

23 3amaya ocraHoBa. HeBO3MOXKHOCTE https://m.edsoo.ru/fb4b251d
ABTOMATUYECKOM OTJIaJIKU MPOrpaMM

24 C10XHOCTb BBIYUCIEHUI https://m.edsoo.ru/bcae4df6
[Tonck npocThIX Yncen B 3alaHHOM

25 JAara3oHe ¢ MOMOIIBIO aIrOpUTMaA «PELIETO https://m.edso00.ru/3c3ecf66
Oparochenar

26 Hpakririeckas pabora no Teme ”HOHCK" https://m.edsoo.ru/9fd1b9al
MIPOCTHIX YHCEN B 33JaHHOM JIHaIla3oHe

27 MHOropaspsHbIe LENbIC HHCIA, 3A1AH https://m.edsoo.ru/15161fca

JUTMHHOW apu(MeTHKH



https://m.edsoo.ru/22d5b33e
https://m.edsoo.ru/2b75f4a4
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https://m.edsoo.ru/88a46897
https://m.edsoo.ru/a715adc4
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28

[IpakTudeckas padbora no teme "Peanm3zanus
BBIYMCIICHUN C MHOTOPa3psiAHBIMU YUCIaMu"

https://m.edsoo.ru/d43ad297

29

CrnoBapu (accolMaTUBHBIE MACCHUBHI,
ortobOpaxkenust). Xaur-radbmuisl. [loctpoenue
aJ1(haBUTHO-4ACTOTHOTO CIIOBAps ISt
3aJJaHHOTO TEKCTa

https://m.edsoo.ru/9bafe629

30

31

32

[TpakTuueckas padota mo Teme "llocrpoeHue
aI(aBUTHO-YACTOTHOTO CIIOBAPS JIJIS
3aJJaHHOTO TeKcTa"

AHanu3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brinenenue nmocnemoBaTeabHOCTEN 110
nrabsony. PerynspHble BhIpaKeHHUs.
YacTOoTHBRIN aHATIN3

[IpakTrueckas pabora mo reMe "AHanus
p p
TEKCTa Ha €CTECTBEHHOM S3bIKE"

https://m.edso00.ru/351c2866

https://m.edsoo.ru/65d8e756

https://m.edsoo.ru/9d9ch9ff

33

Crexu. AHaiIM3 NPaBUILHOCTH CKOOOYHOTO
BBIPAXKECHUS

https://m.edsoo.ru/1la6fel123

34

35

Brruucnenue apumMeTn4eckoro BeIpaxeHus,
3alMCaHHOI0 B NOCT(UKCHON opMme
[TpakTuyeckas padora no reme "Brruncienue

apu(METHUECKOTO BhIPaKCHUSI, 3aIUCAaHHOTO
B noctuxcHou hopme"

https://m.edsoo.ru/d6a6da56

https://m.eds00.ru/96e5719e

36

Ouepenu. Mcrionp3oBanue ouepeu AJis
BPEMEHHOT'O XpaHEHUs JaHHBIX

https://m.edsoo.ru/b21elb6e

37

38

[TpakTrueckas paboTa 1o Teme
"Ncnons3oBanue ouepenn”

HepeBbs. Peanuzanus gepesa ¢ IOMOIIbIO
CCBUIOYHBIX CTPYKTYp. JIBOHUHBIE

https://m.edsoo.ru/c35f65b4

https://m.edsoo.ru/63d95684
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https://m.edsoo.ru/65d8e756
https://m.edsoo.ru/9d9cb9ff
https://m.edsoo.ru/1a6fe123
https://m.edsoo.ru/d6a6da56
https://m.edsoo.ru/96e5719e
https://m.edsoo.ru/b21e1b6e
https://m.edsoo.ru/c35f65b4
https://m.edsoo.ru/63d95684

(bunapubie) nepeBbs. [locTpoeHue nepesa
JUTSL 33/IaHHOTO apu(METHYECKOro
BBIPAXKCHUS

39

[IpakTuyeckas pabora o Teme
"Ucnonbp3oBanue 1EpEBbEB JIJIs1 BHIYMCICHUS
apu(MeTHUECKUX BbIpaKeHUI"

https://m.edsoo.ru/65ecdleb

40

41

42

PexypcuBHBIC anropuT™Mbl 00X0/1a JepeBa.
Hcnonp3oBanue cTeka u ouepenu st 00xosa
JepeBa

PexypcuBHBIEC anropuT™Mbl 00X0/1a JepeBa.
Hcnonp3oBaHue cTeka v o4epean it 00xoa
nepeBa

Anroputmsl Ha rpadax. [Toctpoenue
MUHHUMAJIBHOT'O OCTOBHOTO JIepeBa
B3BEIIEHHOT'O CBSI3HOTO
HEOPUEHTHPOBAHHOTO rpada

https://m.edsoo.ru/fb5de869

https://m.edsoo.ru/1cf53751

https://m.edso00.ru/46339975

43

O6xox rpada B rmyouny. O6xox rpada B
HIUPUHY

https://m.edsoo.ru/cfc7eab7

44

45

KonnuecTBo pa3nuyuHbIX MyTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJINYECKOro rpada

Anroput™m JlefKCTphl.

https://m.edsoo.ru/e27879db

https://m.edso00.ru/76973d52

46

[TpakTrueckas pabota no Teme "Bpruncienue
JUIMHBI KpaTyaiIlIero myTH Mexay
BepiIMHaMu rpada (anroputm Jleiikctper)"

https://m.edso00.ru/39d967dc

47

48

AnroputMm Droiina—Y opuraiia

33.2[21‘{1/1, peuracMbIC C MTOMOIIBIO
JAUHAMHUYCCKOI'0 NporpaMMHUpPOBaHUs:

https://m.edso0.ru/9231c81f

https://m.edsoo.ru/98aecc24



https://m.edsoo.ru/65ecd1eb
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BBIYUCIICHHE PEKYPCUBHBIX (QYHKIUN

[IpakTruueckas padota mo Teme "Brrancienue

49 PEKYPCUBHBIX (DYHKIUI C TTOMOIIBIO 1 https://m.edsoo.ru/c1db29e9
JMHAMHYECKOIr0 IporpaMMupoBanus”
3aauu, peraeMble ¢ TOMOIIbIO

50 JMHAMUYECKOr0 MIPOrPaMMHUPOBAHUSL: https://m.edso0.ru/c73939f1
noICYET KOJIMYECTBA BAPHAHTOB
[TpakTrueckas padota nmo teme "llomcuér

51 KOJINYECTBA BAPUAHTOB C TTOMOIIIbIO 1 https://m.edsoo.ru/54ab3952
JTUHAMHYECKOTr0 MporpaMMupoBanus”
3amauu, perlaeMbie ¢ TOMOIIBIO

52 JWHAMUYECKOr0 MPOrPaMMUPOBAHHUS: 3a1a4H https://m.edso00.ru/d65bb115
ONTUMM3AIIH

53 [Tonsatue o mapagurmMax nMporpaMMHUPOBAHHS. httos://m.edsoo.ru/2dbg14ca
00630p A3BIKOB IPOrPaMMHUPOBAHUS

54 [TonsiTrie 06 00 bEKTHO-OPHUEHTUPOBAHHOM https://m.edsoo.ru/2837ea55
IpOrpaMMHUpPOBaHUU

55 OO0BeKTHI U Knacchl. CBOMCTBA U METOBI httos://m.edsoo.ru/a28618dc
00BEKTOB

56 OOBEKTHO-OPUEHTHPOBAHHBIN aHAIN3 https://m.edsoo.ru/d556c32f
[IpakTuyeckas pabora Mo Teme

57 "Hcnonb30BaHNne TOTOBBIX KJIACCOB B 1 https://m.edsoo.ru/7ebbc2c2
nporpamme”

58 Pa3zpaboTka mporpaMMm Ha OCHOBE OOBEKTHO- httos://m.edsoo.ru/dch3b73d
OPUEHTHPOBAHHOTO MOAX0/1a

59 [IpakTuueckas padora "Pa3paboTka HpO(':'TOI\/'I 1 https://m.edsoo.ru/13521f59
MIPOTPaMMBbI C UCTIOIH30BAHUEM KJIaCCOB

60 Wukancymsuusd. [paktudeckas pabota o 0.5 https://m.edsoo.ru/d5579a4f
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teme "Pa3paboTka kiacca, HCIOIb3YIOIIEro

HMHKaICYJIsIHI0"

61 Hacnenosanue. [Tomumopduzm https://m.eds00.ru/19f5788f

62 [IpakTnueckas pa6:)Ta o Teme "Pa3paboTrka 1 https://m.eds00.ru/69ab8d59
HepapXHU KIIACCOB
C 0 i 0 .

63 DEABI DRICTPOH paspa OTKUH fporpaMu https://m.edsoo.ru/ee3bf59d
[IpoexTupoBanue uHTEpPEiica MOIb30BATENS

64 [TpoekTupoBanue uHTEpPEiica Moab30BaTEIIS https://m.edso00.ru/36bf5682

65 Henonbsopariie rorosix praBHﬂeMIiIX https://m.edsoo.ru/ba2fc7el
3JIEMEHTOB JJIsl IOCTpOeHus nHTepdeiica
IT 0 "P 0

66 PAKTIFHCCICA pabota 1o Tewe Tasp 21 OTK,? 1 https://m.edsoo.ru/dd782619
IPOTPaMMEI ¢ TpaduuecKuM uHTepdericom
141

67 SYHCHIE BTOPOTO ASHIKA https://m.edsoo.ru/227ec589
IPOrPaMMHUPOBAHUS
41

68 SYHCHIE BTOPOTO AI3BIKA https://m.edsoo.ru/da46ec2e
POrPaMMHUPOBAHUS

69 DTansl KOMITBIOTEPHO-MAaTEMaTHIECKOTO https://m.edsoo.ru/62649a54
MO/JICITMPOBAHUS
Juckperusarysi mpu MaTeMaTH4eCcKoOM

70 MOJEIUPOBAHUH HENTPEPBIBHBIX MPOLIECCOB. https://m.edso0o.ru/f83861f1
MonenupoBaHue IBHKEHUS
II

71 " paKTHHiecias pagora 1o Ten:e 1 https://m.edso00.ru/2856df4c

MonenupoBaHue IBHKEHUS

MonenupoBanue OHOJIOTHYECKUX CUCTEM.

72 [TpakTyeckas pabora Mo Teme 0.5 https://m.edsoo.ru/a623b46c
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"

73 MaremaTH4ecKue MOJIETH B SKOHOMHKE. httos://m.edsoo.ru/619e3a3b

BrerancnurensHbIC OKCIICPUMCHTEI C
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MOACIISIMHA

BepositHocTHBIE MOsenn. [TpakTndeckas
pabora no Teme "MUmuranmonHoe

74 0.5 https://m.edsoo.ru/e6d1df12
MOJICTTPOBAHUE C MTOMOIIBI0 MeTo1a MOHTE-
Kapno"
K epHOE e e e

75 OMIIPIOTEPHOE MOACTHPOBARIE CHOTEM https://m.edsoo.ru/ed16ee9c
yIpaBIeHUS

76 O06paboTka pe3ynbTaTOB KCIEPUMEHTA https://m.edso00.ru/b5393c85

77 TabnuunbIe (peNAIUOHHBIC) 0a3bl JAHHBIX https://m.edsoo.ru/bb84def6
ITouck, copTupoBKa ¥ GHIIBTPALIUS TAHHBIX.
3 0 .3

78 AMpOCH Hd BEIDOPIKY AGHHBIX. JAPOCHL € https://m.eds00.ru/162c334c
napameTpamu. Beraucisiemblie 1osis B
3ampocax
IT 3 "Pab

79 P aKTHquCKa;f pabota 110 reme Trabota ¢ 1 https://m.edsoo.ru/5449eb5e
TOTOBOM 0a30¥ JaHHBIX
Muorortabanunbie 0a3bl JaHHBIX. T

80 CBsI3eH MeX Ty Tabmuamu. BHEITHUHN K09, https://m.edso0.ru/719ae798
IlemocTHOCTE 6a3bl JaHHBIX
IT o "P o

81 parTieckan pil OTa HoTeMe " aspabotia 1 https://m.edsoo.ru/9a9deaa?
MHOTr0Ta0JIMYHON 0a3bl JaHHBIX

82 3anpockl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX https://m.edsoo.ru/9e4flcce
IT o "3

83 patHiecKas pf OTa 1O TEME Janpockl K 1 https://m.edsoo.ru/e29f724a
MHOroTa0JINYHON 0a3e mJaHHBIX"

84 31k ynpaBneHus ganasiMua SQL https://m.edsoo.ru/2ef31de5
IIpa eckas padota 1mo Teme "YIpaBiacHHE

85 paiTiriecia pabota o TeM ,l,Tp paeHn 1 https://m.edsoo.ru/2a91c7cb
JAHHBIMU C TIOMOIIBIO s3bIka SQL

86 Hepensunonusie 6a3bl JaHHBIX. DKCIIEPTHHIC httos://m.edsoo.ru/3fb1ce16

CHCTEMBI



https://m.edsoo.ru/e6d1df12
https://m.edsoo.ru/ed16ee9c
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87

HHTtepHeT-npriIoKeHUs

https://m.edsoo.ru/28557d12

[ToHsiTEe O cepBEpPHOI U KIIMEHTCKOW YacCTsIX

88 caiita. TeXHONOTHS «KIUEHT — CepBEp», €€ https://m.edsoo.ru/c1f8228f
JOCTOWHCTBA U HEIOCTATKU

89 OcHogsl si3p1ka HTML https://m.edsoo.ru/58ec71ab

90 HpaKTHq?CKaﬂ pabora no Teme "Cosanne https://m.edsoo.ru/a21449ac
TEKCTOBOM BeO-CTpaHUIbI"

91 OcHogsl s1361ka HTML https://m.edsoo.ru/2738f48e

92 OcHoBbl si3p1ka HTML https://m.edsoo.ru/5a6f1349
[TpakTiueckas pabota no teme "Co3nanue

93 BeG_CTpaHHHISI’ B0 AROMCH https://m.edsoo.ru/92b315ba
MYJIETUMEANIHHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BU/I€0)"

94 OcHOBBI KacKaaHbIX Tabmwul ctuieit (CSS) https://m.eds00.ru/5932929c
[IpakTuueckas pabora o Teme

95 "OdopmiieHre CTPaHUIIBI C TOMOIIBIO https://m.eds00.ru/868de7e9
KacKaJHBIX Ta0auI] cTriei”

96 Cuenapuu Ha si3b1ke JavaScript https://m.edsoo.ru/f6f98b8f

97 Cuenapuu Ha si3pIke JavaScript https://m.edsoo.ru/d7bbcf51

98 ®dopmbI Ha BEO-CTpaHHIIE https://m.edsoo.ru/7each93a

99 [IpakTuueckas padora no Teme "O6paboTka https://m.edsoo.ru/de2bafe3
JaHHBIX popM"

100 PaSMemeHHevBe6-caI71Toi3. VYciyra XxocThHra. https://m.edsoo.ru/41eblbel
3arpyska (QaiinoB Ha calT
Kanpuposanwue. McnpasiieHre nepcrneKTHBBL

101 Prcrorpana. Kopperiuts ypoiteit, https://m.edsoo.ru/92d2dad8

KoppekIust 1Beta. O0eciBeUnBaHUE IIBETHBIX
HN300pakKeHUI
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BBoj n300pakeHuii ¢ UCIOIB30BAHUEM
Pa3IUYHBIX [IU(PPOBBIX YCTPOHCTB.

102 0.5 https://m.edsoo.ru/f9f392be
[TpakTrueckas padota mo teme "OOpaboTKa
ndpoBbIx Gororpaduit”
Peryms. Pabota ¢ o6nactsamu. OUIBTPHL.

103 [IpakTudeckas padora o teme "Peryib 0.5 https://m.edsoo.ru/8bb21a51
ndpoBbIx Gororpaduit”
MHorocnoiiable n300pakeHusi. TeKCTOBbIE

104 ciou. Macka cnosi. Kananel. Coxpanenue https://m.edsoo.ru/e675a6d7
BbIJIEJICHHON 00acTu
IT 0

105 | paKmquIﬁaﬂ paboTa HO TeMe 1 https://m.edso0.ru/6¢c83b9f

MHorocnoitHbsie n300paxeHus"

[TonroroBka miIOCTpaIyii st BeO-cailToB.

106 [TpakTuyeckas pabora o Teme 0.5 https://m.eds00.ru/869f5cc3
" AHMMHpPOBaHHbIE U300paxeHus"
B .B

107 eKTOpHas rpaduka eKTOpH3aIA https://m.eds00.ru/425b989
pacTpOBBIX U300pAKEHHI
IT 0 "B

108 paKTquCKaﬂ PaboTa Mo Teme Berroptas 1 https://m.edsoo.ru/9b785afe
rpaduxa
IT

109 p,_HHHHHH HOCTpoeHVHH 1 POARKTHPOBAHIA https://m.edso00.ru/194438f2
TPEXMEPHBIX MOJIeIen
IT 0 "C

110 paKTquCK,?ﬂ paboTa tio TeMeV" OSHATHE 1 https://m.edsoo.ru/eb72742f
MPOCTHIX TPEXMEPHBIX MOJIENEH

111 Cerounble Mogenu. Marepuaibl https://m.edsoo.ru/ca5bc1f2

112 HpaKTH:IeCKaﬂ pabora o Tewe "Cerounie 1 https://m.eds00.ru/52383d21
MOJIeNTN

113 MonennpoBaHie HCTOYHUKOB OCBEIICHUSI. httos://m.edsoo.ru/36c6¢3ce

Kamepsr
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114 [IpakTuyeckas padora no Teme "Pengepunr" 1 1 https://m.eds00.ru/3965142a
115 AnnutuBHBIE TeXHOJOTUH (3D-ipuHTEpHI) 1 https://m.edsoo.ru/d62aclee
116 Howsrue o BI:IpTyaHBHOﬁ DEATIPHOCTH H 1 https://m.edsoo0.ru/897a764d
JIONIOJIHEHHOM peabHOCTH
117 PesepBHOE Bpems 1 https://m.edso0.ru/d3c8c97c
118 PezepBHOE Bpems 1 https://m.edso0o.ru/7d6517ae
119 PesepBHOE BpeMms 1 https://m.edsoo.ru/d717ec52
120 PesepBHOE Bpems 1 https://m.edsoo.ru/leed2e56
121 PesepBHoe Bpemst 1 https://m.edsoo.ru/d4c1b6b5
122 PesepBHOE Bpems 1 https://m.edsoo.ru/9e2a3db3
123 PesepBHOE Bpems 1 https://m.edsoo.ru/1bc9ealf
124 PesepBHOE Bpems 1 https://m.edso0o.ru/64a35748
125 PesepBHOE Bpems 1 https://m.edsoo.ru/fe28b424
126 PesepsHOe Bpems 1 https://m.edsoo.ru/8ealf6c3
127 PesepBHOE Bpems 1 https://m.edsoo.ru/a465d52d
128 PesepBHOE Bpems 1 https://m.edsoo.ru/cd84bdb5
129 PesepsHOe Bpems 1 https://m.edsoo.ru/97daf496
130 PeszepBHOE BpeMms 1 https://m.edsoo.ru/578d832f
131 PesepsHOe Bpems 1 https://m.edsoo.ru/51ce339
132 PesepBHOE BpeMs 1 https://m.edsoo.ru/56dc615¢c
133 PesepsHOe Bpems 1 https://m.eds00.ru/5d3a9937
134 PesepBHOE Bpemst 1 https://m.edsoo.ru/d43442f7
135 PesepBHoe Bpems 1 https://m.edsoo.ru/569aabbe
136 PesepBHOE Bpemst 1 https://m.edsoo.ru/dcb5b2bf
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5
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ITPOBEPAEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM

Kon

NMPoBePSIEMOro
TpeOOBaHUSA

1.

11

1.2

HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CPeHEro 00111ero
0o0pa3oBaHus

3HaTh (TOHUMATB)

[ToHnMaHue OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TCHICHIIMH
PasBUTHS KOMIIBIOTEPHBIX TEXHOJOTHWM; BJIAJICHUE HAaBBIKAMH Pa0OTHI C
OIEPAIlMOHHBIMUA CHCTEMaMH M OCHOBHBIMH BHJAMH IPOTPAMMHOIO
obecrieyeHnss JUIsI  peUICHWsT y4YeOHBIX 3aJa4 10  BBIOpaHHOM
CrenuaTn3auu

Hanuuue mnpencraBneHuid o 0a30BbIX MPHHLMIAX OpPraHU3aLUU U
(G YHKIIMOHUPOBAHMSI KOMIIBIOTEPHBIX CETEH

1.3
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1.5

[TonrMaHWe OCHOBHBIX IMPUHIUIIOB JAUCKPETHU3ANUN Pa3IMYHBIX BHIIOB
uHpopmaruu

[Tonrmanue 0a30BBIX AJITOPUTMOB OOpPAOOTKH YHCIOBOW M TEKCTOBOM
uHpopManuu (3alMCh 4YHWCET B IO3UIUOHHOW CHCTEME CUHCIICHHS,
JICIIMMOCTh IIEJIBIX YHCEN; HAXOXKICHUE BCEX IMPOCTHIX YHCE] B 3aJaHHOM
Iuana3oHe; 00pa0oTka MHOTOPA3pPSIHBIX —IENBIX  YHCEN, aHaIu3
CHUMBOJIBHBIX CTPOK U JAPYTHX ), AITOPUTMOB IIOMCKA U COPTHPOBKHU

3uanue (YHKIMOHAJIbHBIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX CPENICTB
cpenbl pa3paboTKu

1.6

Bnagenue OCHOBHBIMH CBeleHUSMU O 0a3ax MAaHHBIX, UX CTPYKTYpE,
Cpe/ICTBaxX CO3/IaHus U pabOTHI C HUMHU

1.7

1.8

ITonnMaHne BO3MOKHOCTEW U OTPAaHUYEHUN TEXHOJIOTMI NCKYCCTBEHHOTO
UHTEJUIEKTa B pa3lIMYHbIX OOJNACTAX; HaAJW4Me TMpeicTaBIeHUul 00
UCIOJIb30BaHUM  MH(POPMAIIMOHHBIX  TEXHOJOTMH B  pa3jIM4YHBIX
npodecCHOHATBHBIX chepax

Biagenue TeEOpEeTMYECKUMM amnmapaTroM, IO3BOJIAIOLIUM OCYILIECTBIIATh
IIPEACTABJICHUE 3aJJAHHOIO0 HATypPaJbHOTO YHCIIA B PA3JIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUS JIOTUYECKUX BBIPaKEHUH,
UCIIOJIb3YSl 3aKOHBI anreOpbl JIOTMKU; ONpeAeNsaTh KpaTdyallinid MyTh BO
B3BEIICHHOM rIpade M KOJIMYECTBO MyTell MexJ1y BeplIIMHAMU
OPUEHTHPOBAHHOI'O AIlIMKJINYECKOTO rpagda

VYmMmers

2.1

YMeHue HCnoyib30BaTh KOMIBIOTEPHO-MATEMATHYECKUE MOJEIH IS
aHanM3a OOBEKTOB U IMPOLECCOB: (POPMYIHUPOBATH IIENIb MOJECIUPOBAHHUS,
BBINIOJIHATh AHAJIU3 PE3YJbTATOB, MOJYYCHHBIX B XOJE MOJIECITUPOBAHMS;
OIICHUBATh aJECKBATHOCTh MOJEIU MOJCIHPYEMOMY OOBEKTY WIH
MPOLECCY; MPEACTABIISITh PE3YIbTATHl MOJACITUPOBAHUS B HATJISITHOM BHUIE

2.2

YMmenue kiaaccu(UIMpPOBATH OCHOBHBIE 3a/aud aHajiu3a JIaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIacTepH3alus, aHau3
OTKJIOHEHMI); TOHMMATh MOCJIEI0BAaTEIILHOCTh PEIIEHUS 3aJad aHajlnu3a




JMAHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUUCTKA M OIICHKA KaYeCTBa JaHHBIX,
BBIOOp ¥ (WJM) TIOCTPOCHHE MOJACIH, NPeoOpa3oBaHUE JTAHHBIX,
BU3YaIHM3aIsl TaHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB

2.3

YMmenue onpenensite HHPOPMAIMOHHBIH 00BEM TEKCTOBBIX, IpadUUeCcKuX
Y 3BYKOBBIX JIaHHBIX IIPH 3a/IaHHBIX I1IapaMeTpax IUCKPETU3aluu. Y MEHHE
ONpPENEIATh CPEJHIO CKOpPOCTh IIEpPEeladd  JaHHBIX, OLICHHUBAaTh
U3MEHEHME BPEMEHHU Iepeauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO
00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBsI3U

2.4

2.5

YMeHHue CTpOUTh KO, 00eCHeuMBaIOMIMKA HAMMEHBIIYI0 BO3MOXKHYIO
CPEIHION0 JUIMHY COOOLEHHS TPU N3BECTHON YaCTOTE CUMBOJIOB

YMeHHEe HWCHOJb30BaTh IMPH PEIICHWW 33aJad CBOMCTBA IO3UITMOHHOU
3alucCu 4YUCCJI, AJITOPUTMBI IMOCTPOCHUSA 3allUCU YUCIIa B HO3I/H.[PIOHHOﬁ
CHCTEME CYUMCIICHUS C 33JaHHBIM OCHOBAaHMEM M IOCTPOCHHS YHMCIIA IO
CTPOKE, COJACpIKAIlle 3aluch ITOrO0 YHUCIA B IO3UIMOHHOW CHUCTEME
CUMCIICHUSI C  3aJaHHBIM  OCHOBAaHHMEM;  YMCHHE  BBIIIOJHSITH
apI/I(l)MeTI/I'-ICCKI/Ie oncpanyru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

YMeHHe CTPOHUTH JIOTUYECKOE BBIPAKEHHE B JU3BIOHKTUBHOW U
KOHBIOHKTUBHOM  HOpMalbHbIX ¢opMax 1O 3aJaHHON  Tabmuie
UCTUHHOCTH; HCCIENOBaTh 00JacTb HCTUHHOCTH  BBICKA3bIBAHMSI,
COJIEpXKAIIIETO IEPEMEHHBIC; pelIaTh HECIOKHBIE JIOTHYECKUE YPABHEHUS

2.7

2.8

2.9

YMeHue pemarh ajlropuTMUYECKUE 3aJaud, CBSI3aHHBIE C AHAJIU30M
rpadoB (3a7aud MOCTPOEHUS ONTHUMAIBLHOTO MYTH MEXAY BEpIIMHAMHU
rpada, OnpenesieHUs] KOJIMYECTBAa PA3IMUHBIX MyTEeH MEXIy BEpIIMHAMU
OPUEHTUPOBAHHOTO ALUKINYECKOro rpada)

YMeHHE UCIIONb30BaTh AEPEBbs IIPU aHAIU3E U IIOCTPOCHUU KOAOB U UL
NpeICTaBICHUA apU(METHUECKUX BBIPAKEHUH, TpPU pEIICHUH 3a/1ad
IIOMCKA U COPTUPOBKHM; YMEHUE CTPOUTH AEPEBO MUIPHI IO 3aJaHHOMY
IropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUIPHIIIHYIO CTPATETHIO
UTPbI

VYMeHue aHalu3UpOBaTh AaIrOPUTMBI  C  HCIOJb30BaHMEM  TaOJIHIL
TPacCUPOBKU; OINpPEAENATh 0€3 UCIOJIb30BaHUSI KOMIbIOTEPA PE3YNIbTAThI
BBIIIOJIHEHHS HECJIOKHBIX IIPOTpaMM, BKIIFOYAIOIUX LIUKJIbI, BETBICHUS U
MOANPOrPaMMBI, IPY 33JaHHBIX UCXOIHBIX JTaHHBIX

2.10

211

2.12

YMeHue omnpeaensaTh CIOXHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHPOBAHME 3JIEMEHTOB MacCHUBa, COPTHPOBKA MAacCHBa,
nepeOopHbIe ANrOPUTMBI, JBOMYHBIM IOMCK) W HIPUBOJUTH IMPUMEPHI
HECKOJIBKUX aJITOPUTMOB Pa3HOM CII0KHOCTH ISl pELICHUs] OAHOM 3a7aun

Brnajgenne yHUBEpCATBHBIM SI3BIKOM  TIPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 0a30BBIX
TUTIaX JAHHBIX M CTPYKTypaxX JAaHHBIX, YMEHHUE HCIIOJh30BaTh OCHOBHBIE
VIOPaBISIONME  KOHCTPYKIIMH;  YMEHHE  OCYIIECTBISATH  aHAIU3
MPEUIOKESHHOW ~ TPOTPaMMBI:  ONPENEIATh  PE3YJbTaThl  PaOOTHI
MPOrpaMMBbI TIPH 3a/IaHHBIX MCXOJHBIX JAaHHBIX; OMPEAENATh, MPH KaKUX
UCXOJHBIX JIAHHBIX BO3MOXKHO TIOJIydE€HUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISIBJISITH JIaHHBIE, KOTOpPbIE MOTYT TpPHBECTH K OIUOKe B paboTte
nporpaMMbl;  (OPMYJIMPOBATh  NPEUIOKCHHS  TO0  YIIYYIICHHUIO
MIPOrPaMMHOTO KOJia

YMeHue pealu3oBbIBATH Ha BBIOPAHHOM JUI  HM3Y4YEHUS  SI3bIKe
nporpamMmmupoBaHus Beicokoro ypoBus (Ilackams, Python, Java, C++, C#)




2.13

2.14

TUIIOBBIE aJITOPUTMBI 0OPAOOTKHM YHCEII, YUCIOBBIX MOCIIEA0BATEILHOCTEH
U MAacCHUBOB: IpEJACTaBIEHUME YHUCIa B BUJE Habopa MPOCTHIX
COMHOXHUTENCH; HaXO0XIEHHE MaKCUMAJIbHOW (MHUHUMAIBHOW) IHQPHI
HATypaJIbHOTO YHCJIA, 3alIUCAHHOTO B CUCTEME CUUCIICHHs C OCHOBaHHUEM,
He mpeBblmaonmM 10; BblUKCIEHHE OOOOMIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MacCHUBa WJIM YHMCJIOBOM IOCIEA0BAaTEIbHOCTH (CYMMBI,
IOPOM3BEACHUS  CPEJHEro  apu(PMETHYECKOro, MHHUMAIBHOTO |
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBUIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHME
UCIIOJB30BaTh B MPOrpaMMax JaHHBIC DPA3JIMYHBIX THUIIOB C YYETOM
OrpaHMYEHUN Ha JMaNa3oH UX BO3MOXHBIX 3HAYEHUH, NPUMEHSATH IpU
pELICHUH 3a/1a4 CTPYKTYpPbI JAHHBIX (CHHMCKH, CIOBApH, CTEKU, OUYEpElH,
JIEPEBbs1); NPUMEHATh CTAHJIAPTHBIE U COOCTBEHHbIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; UCHOJB30BATh NPU
pa3paboTke mporpamMM OHOIHOTEKH MOAPOTPAMM; YMEHHUE HCIIOIH30BaTh
CpEICTBa OTJIAJKH IPOrPaMM B CpeZie IPOrPaMMHUPOBAHHUS

YMeHHe  UCHONb30BaTh  AJIEKTPOHHBbIE  TaOnMMLbBl Ul aHajiIM3a,
npecTaBieHus U 00pabOTKHM JaHHBIX (BKIOYas BBIOOP ONTHMAIBHOTO
peleHus, moa0op JIMHUM TPEeHJa, pelIeHUe 3a/1ad MPOTHO3UPOBAHUS);
YMEHHME HCIOJb30BaTh TaOJIMuYHble (PEISLUOHHbIE) O0a3bl AAHHBIX U
CIPaBOYHBIE CUCTEMBI

YMeHue OpraHu30BbIBaTH JIMYHOE HH()OPMAIMOHHOE IPOCTPAHCTBO C
UCTIOIB30BAHUEM  PA3JIMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJIOTHIA;
[OHMMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB I'OCYIApCTBEHHBIX
ycIyT, TU(GPOBBIX 00pa30BaTEIbHBIX CEPBHUCOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

Koxa

1HO UH®OPMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

[Mudposasi rpaMOTHOCTH

11

OcHoBHBIC TCHACHIUHN PAa3BUTHUA KOMIIBIOTCPHBIX TEXHOJIOTHI. HapaJ]HeJIBHBIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe
BBIYHUCIINTCIBHBIC CUCTCMbBI U 06p360TKa OOJIBIINX JaHHBbIX

1.2

1.3
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[IpuHUMIIBI MOCTPOCHHUS U amnmnapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEil.
CereBbie mnporTokodbl. Cerb HWutepHer. Agpecanuss B cetu HHTEepHeT.
[Mporokonsr creka TCP/IP. Cucrema nmomenubix umén. Paznenenue IP-cetn Ha
MOJACETH C IIOMOIIBIO MAaCOK MOJACETEN

daitnoBas cucrema. [lonck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs U
nMeHoBaHMs (aityioB B joiroBpeMeHHOW mamsaT. LIlaGmoHsl s ommcaHus
rpymi ($aiiios

CkopocTp mepenauv  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

1.5

1.6

2.1

Hludposanre naHHbIX. CHUMMETpUYHbIE U HecUMMeTpuuHble mHUQpbL. [udpsr

npoctoii 3amensl. [ludp Llesaps. udp Bmwkenepa. Anroput™m muppoBaHHS
RSA

Kopapl, no3posisitoniyie 00HapyXKMBaTh U UCIPABIIATH OIIMOKH, BO3HUKAIOIINE IPU
nepenave JaHHbIX. Paccrosnue Xammunra. Konuposanue ¢ moBTOpeHHEM OUTOB.
Koxpr Xommunra

Teopernueckue 0OCHOBbI HH(OPMATUKH

JlBonuHoe  KoaupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEDHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MTOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. IlocTpoeHHe ONHO3HAYHO NEKOAUPYEMBIX KOJIOB C ITOMOIIBIO
JepeBa

2.2

2.3

Teopernueckne mMoAXOAbl K OIEHKE KojauuecTBa HH(popMauuu. EnuHUIb!
U3MEpeHusi KoiauuecTBa HHGpopManuu. AndaBUTHBII MOAXOA K OILEHKE
KoJimyecTBa WH(oOpManuu. 3aKOH aaIuTUBHOCTH uHpopmanuu. Dopmyna
Xapriu. Uadopmarus u BeposiTHOcTh. Popmyina [lleHHOHA

Cucrempl cuucienus. Pa3BépHyras 3amuch LENbIX W JpOOHBIX YHUCENT B
MIO3ULIMOHHON cucTeMe cuucieHus. CBOMCTBAa NO3UIMOHHOM 3alUCH 4YMCIA:
KOJIMYECTBO U(P B 3aIIUCH, IPU3HAK JEIUMOCTH YHCIIa HA OCHOBAHUE CHUCTEMBbI
CUHCIIEHUS. AJITOPUTM IIepeBo/jia 1eJI0ro yucia u3 P-nyHol cucreMbl cuuciaeHus
B JIECATHUYHYIO. AJITOPUTM MEepeBoJa KOHEUHON P-u4HON Apodu B JECATUYHYIO.
ANropuTM IepeBojia LEJIOro YMcia U3 JECATHYHOW CHUCTEMbI CUHCIeHHsS B P-
nyHyto. [lepeBon KoHeyHOW JecATUYHOM Jpodbu B P-nunHyro. [IBonuHas,
BOCBMEpUYHAsS U LIECTHAALATEPUYHAS CUCTEMBI CYUCIICHUS, CBSI3b MEXKAY HUMU.
ApudmeTrueckre onepanuy B MO3UIMOHHBIX CUCTEMaX CUHCICHUS

2.4

2.5

TpouuHast ypaBHOBEIIEHHAS CUCTEMa CYHCIICHUS. [[BONYHO-/IECSITHYHAS CHCTEMA
CUHUCIICHUS

Konuposanue tekcroB. Koguposka ASCII. OnnoGaiitHble koaupoBku. CTanaapT
UNICODE. Kommposka UTF-8. Omnpenenenne WHHOPMAITMOHHOTO 00BEMA
TEKCTOBBIX COOOLICHUN




2.6

2.7

2.8

KoaupoBanue nzobpaxenuit. OneHka nHGOPMAIIOHHOTO 00bEMa TpapuuecKux
JTaHHBIX TIPU 33JaHHBIX Pa3pelIeHuH U IIIyOMHe KOIupoBaHUs IBeTa. L[BeToBBIC
mojnenu. KomupoBanue 3Byka. OneHka HWH(GOPMAIMOHHOTO 00BEMa 3BYKOBBIX
JTAaHHBIX TIPU 3aJIJaHHBIX YaCTOTE JUCKPETU3AINH U Pa3psSAHOCTH KOJUPOBAHUS

Anrebpa noruku. IloHsrue Bbicka3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl1€eCTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue onepauuu. TaOuuibel HCTHMHHOCTU. Jlormdeckue BBIpayKEHHMS.
Jlornueckue ToxkaecTBa. JIornueckue onepanuy U Onepanuy Hal MHOKECTBAMH.
3aKkoHbl anreOphpl JIOTUKU. OKBHUBAJIEHTHBIE IPeoOpa3oBaHUs JIOTMUECKUX
BBIpAKCHM. JIornueckue ypaBHEHUs U CUCTEMbI YPAaBHEHUM.

Jlornueckre QYHKUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOYKHBIX JIOTMUECKHX
(GyHKIUH OT KOJTMYECTBA apryMEHTOB.

Kanonuueckue (opMbl JOTHYECKUX BbIPaKEHUI

COBepI_HeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHEBIC (bOpMBI,
AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6JII/IIle HCTUHHOCTHU

2.9

2.10

2.11

2.12

2.13

Jlormyeckue 9lEeMEHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
Muoropa3psausiii cymmatop. [locTpoeHne cxem Ha JTOTHYECKHX 3JIEMEHTax I0
3aIaHHOMY JIOTHYE€CKOMY BBIPQKCHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO
JIOTUYECKON cXeme

Mopenu u wmonenupoBanue. llenmu monenupoBaHusi. AJIEKBATHOCTh MOJIETH
MOJISIUPYEMOMY O0BEKTY WK Tiporieccy. dopManu3anus MpUKIaIHbIX 3a/1a4.

[IpencraBieHune pe3ynbTaToOB MOJACTUPOBAHUS B BUAC, YAOOHOM ISl BOCTIPUSTHS
yesmoBeKoM. ['paduyeckoe mpeIcTaBlIeHHe JaHHbBIX (CXEMBbI, TaOIHIIbI, TpaQuKH).

[IpencraBinenue LenbIX YUCEN B MaMATH KoMmiblorepa. OrpaHUYeHHOCTh
JYana3oHa 4YMcell IPU OrPaHWYEHUU KoiudecTBa paspsanoB. llepenonnenue
pa3psHON ceTk. be33HakoBble U 3HAKOBbIE JaHHbIE. 3HAKOBBINA OUT. [IBOMYHBII
JIOTIOJTHUTEIBHBIN KOJI OTPULIATENIBHBIX YHCEI.

[ToGuToBbIe  jOrMueckue onepanuu. Jlorndeckuil, apupmeTHyeckuii u
nukueckuit  casurd. lludpoBanue ¢ MOMONIBI0 MOOUTOBOW  Omepauu
«uckimouaromee I

IIpencraBieHne BEMECTBEHHBIX YHUCET B MAMATH KOMIIBIOTEpA. 3Hadalasi 4acTh
U TopsAoK uMcna. Jluama3oH 3HaYeHMM BelIeCTBEHHBIX uucen. [IpoGnembl
XPAaHEHMUS BEILIECTBEHHBIX 4YHCEN, CBS3aHHBIE C OIPAHUYEHHUEM KOJIMYECTBA
pa3psAnoB. BellonHeHHEe omnepanuii ¢ BEIECTBEHHBIMH YHCIAMH, HAKOILJICHUE
OLIMOOK NP BBIYMCICHUAX

I'padgbl. OcHoBHble moHATHA. Buasl rpados. Onucanue rpadoB ¢ HOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MATpHI], CIHUCKOB CMEXHOCTH. PerieHnue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHaiu3oM rpadoB (mocTpoeHue
ONTHMAJIBHOIO MYTH MEXAY BepIIMHaMU TIpada, OompenesieHne KOIM4YecTBa
pa3IMYHBIX IIyT€d MEXIy BEpIIMHAMU OPHUEHTHPOBAHHOIO AIMKIMYECKOTO

rpada)

2.14

HepeBbs. bunapnoe nepeBo. J[lepeBbsi moucka. Crocobbl 00xoma aepesa.
[IpencraBnenue apupmMeTHYecKUX BBIpAXKEHUN B BUAE jAepeBa. Mcmonb3oBaHHe
rpad)oB U IepeBbEB IPU OMUCAHUHU OOBEKTOB U MPOILIECCOB OKPYKAIOIIEr0 MUpa

2.15

2.16

JIMCKpeTHBIE UTPHI IBYX MUTPOKOB € MONHOM mHpopmanueil. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETMH WIrPbl B TabnuuyHOW (dopMe.
BbIurpheliHbIe U IPOUTPBIIIHBIE TO3UIUHU. BBIUTPHIIIHbBIE CTpaTeEruu

CpenctBa  HMCKYCCTBEHHOTO — WHTeNieKTa. MaeHTudukamus W TOHCK
n300paxkeHui, pacno3HaBanue jull. Vcrosib30BaHHEe METOJI0B MCKYCCTBEHHOTO




3.1

MHTEJUIEKTa B 00yJaronux cucreMax. Vcmonp3oBaHne METOI0B UCKYCCTBEHHOTO
WHTEJUICKTa B poOoToTexHuKe. MIHTepHeT Bemel. HeliporHsie cetn

AJTOpUTMBI U IPOTPAMMUPOBAHHE

dopmanuzaiusa NOHATUS anroputMma. MammHa ThlopUHra Kak yHHBEpCajabHas
MOJIEIb BBIYUCIIEHUN

3.2

OneHka CIOXKHOCTH BbIUMCIEHHH. Bpemsi paboTel m 00BEM uUCHONB3yeMOn
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXONHBIX JaHHbIX. OreHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIbHON
cioxkHoctu. IlepeGopubie amroputmsl. IIpuMepbl pas3iMYHBIX —aITOPUTMOB
peuIeHus OHOM 3a/1a4y, KOTOPBIE UMEIOT Pa3INYHYIO CJI0KHOCTb

3.3

OmnpeneneHne BO3MOXKHBIX PE3YJIbTaTOB padOThl MPOCTEHUIINX aAITOPUTMOB
YIPABIEHUS UCIHOJHUTEIIMA W BBIYMCIUTENBHBIX aNropuTMmoB. OmnpenencHue
MCXO/IHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMblid pe3ybTar

3.4

3.5

3.6

AnropuTMbl  00paOOTKM HAaTypalbHBIX YHCEN, 3alHCAHHBIX B MO3UIIHOHHBIX
CHCTeMaX CYHCICHHSA: pa3OMeHHe 3aluCh YHCIa Ha OTACIbHBIC IHQPHI,
HAXOX/ICHHE CyMMBl W TPOU3BENCHHA LUQp, HAXOXKAECHHE MaKCHMAIbHON
(MMHMMAaBHOM) HUQPBHL.

[lpencraBnenne yuciaa B BHAE HaOopa HPOCTBIX COMHOXKHTENCH. AJTOPHUTM
OBICTPOTO BO3BEJICHHUS B CTENCHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIHaNa3oHe
C MOMOIIIBIO AJITOPUTMA «peIeTo IpaTtocheHar

MHOFOp&SpHI{HHe OeJabIC YKncila, 3aga4u JUTHHHOM apI/I(bMeTI/IKI/I

S3eik mporpammuposanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
[IEJIOUNCIICHHBIC, BEIICCTBEHHBIC, CHMBOJIbHBIC, JIOTHYECKHE. BeTBieHwus.
Crnoxusbie ycnoBusi. Llukisl ¢ ycnoBueM. LIUKIbI IO TepeMEHHOM.

OOpaboTka MaHHBIX, XpaHALNIMXCS B (aitnax. TekcToBble M ITBOMYHBIC (HailiIbI.
QaiinoBsie nepemeHHble ((haiiinoBbie ykazatenu). Urtenue u3 daitna. 3anuch B
(aiin.

Paz6uenue 3agaun Ha noazanaqu. IlognporpaMmel (mpoueayps! U QyHKIHN).
Hcnonb3oBaHne cTaHIapTHOM OMOIMOTEKH S3bIKa IPOrPaMMUPOBAHHUS

3.7

3.8

Pexypcus. PekypcuBHble mponeaypbl U (yHKiuu. Mcrnonb3oBaHue cTeka s
OpraHu3alyy PEKYPCUBHBIX BBI30BOB

Yucnennsle MeToabl. ToyHoe M mpubamkEHHOE peleHus 3aaadu. UuciaeHHoe
pellleHrne YpaBHEHHMH C MOMOIIbI0 Nojadopa mapaMerpa. UuclieHHble METObl
peleHusl ypaBHEHHi: MeToJ mepebopa, METOJ IOJOBUHHOIO JIEJIEHUs.
[IpubOnmxE€HHOE BBIUMCIIEHHUE JUIMH KPUBBIX. Bpluncienue miomanei ¢uryp c
MOMOIIbI0 YUCIEHHBIX METOAOB (METOJ MPsIMOYrOJbHUKOB, METOJ Tpameuui).
ITouck makcumyma (MUHUMYMa) QYHKUUMH OJHOW TEpEeMEHHOH MEeTOJ0M
ITOJIOBUHHOTO JIEJICHUS

3.9

O6paboTka  CHUMBOJBHBIX  JIaHHBIX.  BcTpoeHHBIE  GYHKIMH  SI3BIKA
MIPOrPaMMHUPOBAHHUS JIJIsl 00paOOTKH CUMBOJIBHBIX CTPOK. ANITOPUTMBI 00pabOTKU
CHMBOJIBHBIX CTPOK: TMOACYET KOJIMYECTBA TOSIBJICHHI CHMBOJA B CTPOKE,
pa3OueHne CTPOKM Ha cIoBa MO MPOOEThbHBIM CHMBOJAM, TOUCK MOJICTPOKH
BHYTPU JaHHOM CTPOKHM, 3aME€HAa HAWJECHHOW MOJCTPOKHM Ha JPYryl0 CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM ani(haBUTE, YAOBIETBOPSIOUINX 3aJaHHBIM
orpanndeHusiM. [IpeoOpa3zoBaHue yncia B CAMBOJIBHYIO CTPOKY U 00OpaTHO

3.10

MaccuBsl ¥ IIOCIIENOBATEIBHOCTH  4Wcell. Brerunciaenne  0000IIEHHBIX
XapaKTEPUCTUK DSJIEMEHTOB MacCMBa MWJIM YHCIOBOM IMOCIEI0BATEIbHOCTH
(CyMMBI, TIPOW3BENEHHUS, CpPEIHEr0 apu(PMETHYECKOTO, MHUHHUMAIBHOTO H




MaKCHUMAaJIbHOTO  JJIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH TOWUCK 3aJaHHOTO 3HAYEHUS B MAaCCHUBE.
AJropuTMBI pabOTBI C 3JIEMEHTAMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. COpTHpPOBKA OJHOMEPHOro MaccuBa. [IpocTbie MeTOAbI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpOBKa
cnusHueM. beictpas coptupoBka maccuBa (aaroputm QuickSort). JIBonuHbIi
MIOUCK B OTCOPTUPOBAHHOM MAacCCHBE

3.11

JIByMepHBIE MacCHBBI (MaTpuLbl). ANTOpPUTMBI 00pabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOIO YHCJIOBOIO MaccuBa IO 3aJaHHBIM
[IpaBWjaM, MOUCK 3JEMEHTAa B JBYMEPHOM MAacCCUBE, BBIYHUCICHHE MaKCHUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, 1€PECTaHOBKA CTPOK U
CTOJIOLIOB JBYMEPHOI'O MacCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accCOMaTUBHBIE  MAacCHBBI,  OTOOpakeHUs).  XOII-TaOJIUIBL
[TocTpoenwue andaBUTHO-YACTOTHOTO CIOBAPS JJIsl 33JAHHOTO TEKCTa

Crexku. AHaJIN3 TPaBWIBHOCTH CKOOOYHOIO  BBIpaXEHUsA. Bbluncienue
apu(METHYECKOTO BBIPA)KEHUS, 3aIIMCAaHHOTO B MMOCT(HUKCHOM hopme.
Ouepenn. VMicnonp3oBaHue odepenu A1l BpeMEHHOI'O XpaHEHUs TaHHBIX

Anroputmbl  Ha rpadax. IlocTpoeHHMe MHHMMaJIBHOTO OCTOBHOIO JIepeBa
B3BELLICHHOI'O CBSA3HOTO HEOPHEHTHUPOBaHHOTo rpacda. KomuuecTBo pa3iavyuHbIX
myTeil MeX/1y BepIIMHAMHI OPUEHTHPOBAHHOTO AIMKIMYECKOT0 Tpada. AIropurm
JlekcTpsl

HepeBbsi. Peannsanus nepeBa ¢ MOMOUIBIO CCBIIOYHBIX CTPYKTYp. JlBOMuHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa sl 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTMsl 006xoza aepesa. Vcnonb3oBaHue cTeka u
ouepeu s 00Xo/1a IepeBa

3.16

3.17

JluHaMpyeckoe NMporpaMMHUPOBAaHUE KaK METOJ PELICHUS 3a/1ad ¢ COXPAHEHUEM
IIPOMEXYTOUHBIX PE3YyIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
[IPOrpPaMMHUPOBAHHUS: BBIUNCIEHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOIMYECTBA
BAPUAHTOB, 33/1a4d ONITUMHU3ALUH

[Tonatne 00 OOBEKTHO-OPUEHTHPOBAHHOM HpOrpaMMupoBaHuH. OOBEKTH H
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOIXOJA.
Wukancynauus, HacieqoBaHue, ToJIuMophu3m

NHupopmaninoHHbIE TEXHOJIOTUH

4.1

4.2

Ananu3 naHHbIX. OCHOBHBIE 3a/layd aHaiM3a J@HHBIX: IPOTHO3UPOBAHHUE,
KinaccuduKkanus, KiacTepu3aiusi, aHaau3 OTKIOHeHWi. llociemoBaTenbHOCTH
pelleHrs 3a/a4 aHajan3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUHUCTKA U OIEHKA
KauecTBa JaHHBIX, BbIOOp M (WMJIM) MOCTPOEHHUE MOJENIH, IpeodpazoBaHUE
JAHHBIX, BU3YyalW3allusl JAHHBIX, UHTEpHpeTanus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH UIsi 0O0paOOTKM M TPEICTABICHUS JAHHBIX.
Bonpimne gannpie. MammaHOe o0yueHue

AHanu3 JaHHBIX C TOMOILIBIO 3JIEKTPOHHBIX TaONMuIl. BeluncieHne CcymMbl,
cpenHero  apuMETHUYECKOro, HAWMOOJbIIEro  (HAaUMEHBIIETO0)  3HAYCHUS
nuanazoHa. Beraucnenue ko3 duiMeHTa KOppensiuu JBYX pSJIOB JaHHBIX.
[Toctpoenue cronOyarbix, JUHEHYATHIX M KPYroBbIX Auarpamm. Iloctpoenue
rpadukoB ¢pyHkuuid. [TonGop NMHUYM TpeHAa, pelieHre 3a1a4 MPOrHO3UPOBAHMUS.
Pemenue 3a1a4 onTUMU3ALUH C IOMOIIBIO AIEKTPOHHBIX TaOJIHII

4.3

HI/ICerTI/ISaHI/ISI npu MaTEMATHYECCKOM MOACIIMPOBAHUUA HCTIPEPBIBHBIX




4.4

mporeccoB. MojenupoBanue JIBIKEHUs. MoJearupoBaHUEe OHOJOTHYECKHX
cucteM. Marematuueckue MOJAENUM B OKOHOMHUKE. BbluncIuTeNbHbIE
SKCHEpUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBagpaToB. OIEHKAa YHCIOBBIX MapaMEeTPOB MOJEIUPYEMBIX
O0BEKTOB M TMpPOIECCOB. BoccTaHOBIeHHE 3aBHCHMOCTEH IO pe3yiabTaram
SKCIIEPUMEHTA

BepositHoCTHBIE MOJICIIH. Metonanl Mownre-Kapio. NmuranmonHoe
MoenupoBanue. CUCTEMBl MACCOBOTO OOCITYKHBaHUS

4.5

TabnuuHbIe (pensiuOHHBIC) 0a3bl JaHHBIX. Tabmuia — IPeICTaBICHUE CBEICHUIN
00 ogHoTMHHEIX 00BekTax. Ilone, 3amuceh. Kmorou Tabmunel. Pabora ¢ rotosoi
6a30i naHHbIX. 3anonHeHne 0a3bl AaHHBIX. IlouCK, copTHpoBKa M (UIbTpanus
JAHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampochkl C  IapaMeTpaMH.
Brrunciisiemble nosis B 3anpocax.

MHoroTtabiauunable 0a3bl JaHHBIX. THITBI CBA3eH Mexay Tabiaunamu. BuemrHui
KJtou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX

4.6

TexcrtoBbiii mpoueccop. CpencrBa IMOMCKa U aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTHPOBAHUS MCTOYHUKOB U OdopMiIeHUS OuOIMOrpaduuecKux
CCBUIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* Uudopmatuka (B 2 yactsax); 10 kmacc. yrmybrmenHoe oOyudenue I[losskos
KIO., Epemun E.A. OOmecTtBo ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«BMIHOM. JlaGoparopus 3HaHui»; AKIHOHEpHOE 00mmecTBo «M3maTenbcTBo
«IIpocsemieHue»

* Undopmaruka (B 2 vactsx); 11 kmacce. yriyoneHHoe oOydenue IlomnsikoB
K.IO., Epemun E.A. OOmectBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«BMHOM. JlaGopaTtopusi 3HaHMID»; AKIHMOHEpHOE 001ecTBo «l3maTenscTBo
«IIpocBenieHue»



		2026-03-10T14:38:31+0500
	ЧОУ СВЯТО-СИМЕОНОВСКАЯ ГИМНАЗИЯ




