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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOaEHHBIA yPOBEHb) HA YPOBHE CPEIHETrO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIETro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢denepaibHOi padoyeit
IPOrpaMMbl BOCITUTAHHS.

[IporpaMmma 1o wuHpOpMaTHKEe AT MPEACTABICHUE O IEeNIX, OOIIei
CTpaTernd OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYYaAIOLIUXCS CpPEACTBAMU
yuebHoro mnpeamera «MHdopmaruka» Ha yriyOJa€HHOM YpOBHE, YCTAHABIIMBAET
00s3aTeNbHOE IpeIMETHOE coJiep KaHue, pea1ycMaTpUBaET ero
CTPYKTYPUPOBAHHE IO pa3ziejiaM U TeMaM Kypca, ONpEAeIIeT pacupeiesieHue ero
no Kjaccam (rojiaMm M3y4eHus ), 1a€T MpUMEPHOE paclpeiesieHue y4eOHBIX YacoB
N0 TEMAaTUYECKUM pasJenaM Kypca U PEKOMEHIYeMYI0 (IpUMEpPHYIO)
NOCIEAOBATEAbHOCTh  MX  M3yYeHUS €  y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€HM, JIOTMUKM Yy4eOHOTO Tpolecca, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXCsl.

[TporpamMMma 1o uH(pOpMaTHKE ONpeeseT KOTMUECTBEHHbIE U KaueCTBEHHbBIE
XapaKTepUCTUKU Y4eOHOro Marepuasa JIjsl KaXJ0ro roja U3yuyeHus, B TOM YHUCIIe
JUISL COZIEPKATEIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTeCcTallu oOy4aronimxcs, BCEPOCCUMCKUX TIPOBEPOYHBIX pabor,
roCyapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBIsieTCs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MporpaMM U Y4E€OHUKOB,
NOYPOYHOI0 IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpeHeM oO1ieM 00pa30BaHUK OTPAXKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCHMUIUIMHBI, HW3ydaromei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMATHU3aIMA HHPOPMAITHOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs]  WHMDOPMATHKU, TPEXKAE  BCETrO
MH(OPMAIMOHHbIE TEXHOJOTUH, YIIPABICHUE U COLUATBHYIO ChEpY;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESITEIIBHOCTH.

Kypc uHboOpMaTuKu a5is ypOBHsS CpeIHEro 00IIero oO0pa3oBaHUs SBISACTCS
3aBEpUIAIOIIMM 3TallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcst B 00JacTu
uHDOpPMATUKA U MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha cojiep)KaHue Kypca MH(OPMATHUKK YPOBHS OCHOBHOIO 00IIero oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETAlNI0 U 0000IIeHNE
ATOTO OIBITA.



PesynpTaTel  yrIyOJIGHHOTO  YpPOBHS HM3yYCHHS Y4eOHOTro TpeaMmeTa
«Madpopmatukay OpHEHTHPOBAHBI HA TOJYYCHHUE KOMIICTCHTHOCTCH IS
nocJyeayromieit mpodeccuoHaaIbHOM neaTenbHOCTH. OHM BKITIOUYAIOT B CEOS:

OBJIaJICHUE KJIIOYEBBIMH TOHITUSMU U 3aKOHOMEPHOCTSIMHU, PACIO3HABAHHE
COOTBETCTBYIOIIUX WM  TPU3HAKOB M  B3aUMOCBS3€H,  CIOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbBIC TOAXO/IbI K U3YUYECHHIO SBJICHUM;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3aJlauu,
XapaKTepHbIE /ISl UCTIOJIB30BaHMS METO/I0B U HHCTPYMEHTApHs JaHHOTO y4eOHOTOo
npeaMeTa;

HaJIM4YME TPEJCTABICHUN O JIaHHOM YYe€OHOM TMIpeJAMETe Kak IIeJIOCTHOM
TeOpUu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXKHBIMU 00JaCTIMU
3HAHUM.

B pamkax yriny0n€HHOTo ypoBHSI U3yueHUs MH(MOpMATHKU 00ecreuynBaeTcs
[eJICHANPABJICHHAs] TIOJIF0OTOBKA OOYYaroNIMXCsl K MPOJIOKEHUIO 00pa30oBaHUsS B
OpraHu3aiusax  nOpodeccuoHaIbHOTO  O0pa3oBaHUs MO  CHEHHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3aHHBIM C IU(PPOBHIMH TEXHOJOTHSIMU, TAaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTHH, MOOWIIbHBIE CHUCTEMbl W CETH, OOJbIINE [aHHbIE W
MalIHHOE OO0y4YeHUe, TPOMBINIJICHHBIM WHTEPHET BEIIeH, WCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMbI PaCIpeeIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOW U
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb u3ydeHUsi yuyeOHoro mnpenmera «WuHdopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUYeHHE
JaTbHEUIIET0 Pa3BUTHS WH(MOPMAIIMOHHBIX KOMIETEHIMM 00ydYaroierocs, ero
TOTOBHOCTH K JKM3HU B YCIIOBHSX pa3BUBAIOLIErocs HHGOPMAIIMOHHOTO O0IIIeCTBa
M BO3paCTalolleil KOHKYPEHIUH Ha PhIHKE Tpylaa. B CBA3M ¢ 3TUM H3ydyeHUE
uHpopmatuku B 10—11 kimaccax goMKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMAaHUU POJHU
uHpopmatrku, UHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTHUECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3ian4ath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJETh UX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPHUEB C ONPEACIEHHON CUCTEMOM IIEHHOCTEM, TPOBEPSITH HA IOCTOBEPHOCTD U
00001maTe nHpOpMaIHIo;

cOPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha HW3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOrO, MPUPOIHOTO,



PrOHOMUYECKOTO,  MEAMUIMHCKOTO U (PU3MOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIMOHHBIX TEXHOJIOTHIA;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAHME OTBETCTBEHHOCTH JIOJCH, BOBICUYEHHBIX B CO3JJaHUE U MCIOJIb30BAHKE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPAHEHUE UH(POPMALIHY;

CO3JaHUE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB Y4€OHOM, MPOEKTHOM, HAy4HO-
UCCJIEI0OBATENECKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMKM OOYYAIOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHpopmaTtuka» BBIIEISIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Pasznen «Llu¢gpoBasi rpamMoTHOCTH» IIOCBSAIIEH BOIPOCAM YCTPOKCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIPOCHl KOJUPOBAHUS HWH(MOpMALUH,
U3MepeHuss MHOOPMAIIMOHHOTO 00BhEMa JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMITBIOTEPHOI'O MOJAEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAHHeE)» HAIPaBICH HAa pPa3BUTHE
QITOPUTMHYECKOTO MBILUIEHHS, pa3pabOTKy aJITOPUTMOB U OLIEHKY MX CJI0KHOCTH,
(GbopMHpOBaHKE HABBIKOB peali3alliyd MPOrpaMM Ha S3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHaIu3a
JAHHBIX, UCIOJb30BAaHUIO 0a3 JaHHBIX U BJIEKTPOHHBIX TaOJHULl JJS PEIICHHUs
NPUKJIAIHBIX 337a4.

B npuBenénHoM nanee coaepxanHuu ydeOHoro npeameta «MHbopmarrka
KYPCUBOM  BBIJICJICHBI JIOMOJHUTEIbHbIE TEMBbI, KOTOpPblE HE BXOIAT B
00s3aTeNbHYIO IPOrPaMMy O00YUYEHHUSI, HO MOTYT OBbITh NMPEJIOKEHBI 1JI U3yUCHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CITIOCOOHBIM 00YYarOIIUMCH.

VYrinyOnéHHbli ypoBEHb U3y4Ye€HHUS WH(POPMATUKH pPEKOMEHAYyeTcs IJis
TEXHOJIOTUYECKOT0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
UHPOPMALMOHHYIO C(epbl AEATEIbHOCTU. YTIIyOJIEHHBIM ypOBEHb H3y4EHUs
uH(GOPMATUKHA OOECIIEUNBAET: MOJArOTOBKY OOY4YaIOIIUXCs, OPUEHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHKEHEPHBIE
CHELUATbHOCTH, YYacCTUE B IPOEKTHOM M MCCIEIOBATEIbCKON JIEATEIBHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAIpPABICHUSMU OTpacid HH(OPMALMOHHO-



KOMMYHHUKAITMOHHBIX TEXHOJIOTH, MIOJTOTOBKY K YYaCTHIO B OJIUMITHAIAX U CIade
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOopMaTHKeE.

[TocnemoBaTeTbHOCTh W3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OOydeHHs
MOXXET OBITh HM3MEHEHA 10 YCMOTPCHHMIO YYHMTENS TPH IIOJrOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHHS.

OO11ee YKnCiIo YacoB, PEKOMEHAOBAHHBIX ISl U3y4eHUs UHPOpMATUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Heneno), B 11 kimacce — 136 gacoB (4 gaca
B HEJIEIIIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeGoBaHusi TEXHUKM OE€30MACHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  MPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJroBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOIIbI0 IIUH. KOHTpOIIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMsITH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbie BBIYHCIICHUA. MHorormnpouneccopHsie CHUCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BBIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JAaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HUX pPOJb B
KOMMYHUKAIUSX. BcrpoenHslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEC TPOU3BOJICTBA.

[IporpammHOe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Bus
nporpaMMHOro obecredyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepanMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTammsiuuss W JOEUMHCTAULALNUSA  OPOTrPaMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjoB B
noyroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecnieuenue. JInneH3npoBanmue NpOrpaMMHOTO 00eCTICUCHHUSI
u 1uudpoBeix pecypcoB. IlpompuerapHoe u  cBOOOJHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE MCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOJATEeNLCTBOM Poccuiickoit denepaniui 3a HEIPABOMEPHOE HCITOJIb30BaHKE
MPOrpaMMHOTO o0ecriedeHus ¥ MU(PPOBBIX PECYPCOB.

[TpUHIUIIBI TIOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKO0IIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojcetm ¢ moMoumiplo mMacok mnoxacereil. CereBoe
agMuHUCTpUpOBaHue. [lolydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuusi CBA3U C y3i0M ceTth. OmnpeneneHue mapuipyTa JIBHXKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonnpoOpMaIMOHHBIE CUCTEMBI. | €0JOKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(HampuMep, JIOKamus MOOWJIBHBIX TENe(POHOB, OMpEICICHUE 3arpyKCHHOCTH
aBTOMAarucTpasnei), THTEpHET-TOProBIisi, OPOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoOLMAIbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aMMOJEWUCTBHUA U OOMeHa naHHbIMU. CereBoil
ATUKET: NpaBWja NOBEAEHUS B KubepmpocTpaHcTBe. [IpobieMa nmoasmHHOCTH
nosyuyeHHoM nHpopmanuu. OTKpbITEIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrui. OOume mpobsieMbl 3aliuThl
uHpopManuu ©  uUHpopmanMoHHOW  Oe3omacHocTH. CpenacTBa  3alUTHI
uHpOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManMoHHbIX cuctemax. IIpaBoBoe oOecneueHne WHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue  HECAHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIIMATBHOW MH(POpMAIK, XpaHsIIeHCcs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOE mporpaMMHOe o0ecreyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

MudpoBanne naHHBIX. CUMMETpUYHBIE W HECUMMETPUYHBIE MIUQPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Bwuxkenepa. Anroputm
mdposanus RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanHsle U 3HaHUs. VIHPOpMAaIMOHHBIE MPOLIECCHl B MPUPOJE,
TEXHHUKE U OOILECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpEeTU3aluu MH(opManuu, MNpeAHa3HAYEHHOW ISl XpaHEHHWs, Neperayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHOEe KOAuMpoBaHHE. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO ACKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnuHUIBI M3MepeHHs KonuecTBa nHPopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrtembl cumcienusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YHCEN B
NO3ULIMOHHON cucTteMe cuMciieHns. CBOWCTBa MO3MLIMOHHOM 3amUCU  YHWCha:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCJICHHA. AJITOPUTM IIEPEBOA LIEJIOr0 Yncia U3 P-U4HON CHCTEMBI CUYUCIICHUS B
JECATUUHYIO. AJTOpUTM MepeBoja KOHEUHOM P-muHON npobu B NECATUYHYIO.
ANTOpUTM NEpeBOJa LEJIOr0 YUCIa U3 AECATUYHOW CHCTEMbl cUucieHHus B P-
nuHyto. IlepeBon KoHeyHOW JnecATUUHON JApobu B P-nunyro. JIBomuHnas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAS CUCTEMBI CUMCIICHUS, CBSI3b MEXKIY HUMHU.



Apudmerrdeckue ornepanud B TMO3WIIMOHHBIX CHCTEMaxX CYUCICHUsS. TpowdHas
YPAaBHOBEIIEHHAs CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKH.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KoagupoBanne  mzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpau4IeCcKuX MaHHBIX MMPY 3aIaHHBIX pa3perieHUuH U TITyOnHe KOITUPOBaHUS I[BETA.
[IBeToBbie Monenu. BekTtopHoe komupoBaHue. @opmartbl rpaduyeckux (ailios.
Tpé&xmepnas rpaduka. OpakranpHas rpaduka.

KoaupoBanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
P 33JaHHBIX YaCTOTE AUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUWs. BpIcka3biBaTenbHble (HOPMBI
(npenukatel). KBaHTOpBI CyI11eCTBOBAHMS U BCEOOIITHOCTH.

Jlornyeckue omneparuu. TaOnauIBl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JlOKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepalny HaJl MHOKECTBAMHU.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE MPEoOpa3OoBaHUS JIOTHUECKUX
BbIpaXECHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCcTBa apryMeHTOB. [101HbBIE CHCTEMBI JIOTHYECKUX (PYHKITUM.

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

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@XKECHHIO. 3allUCh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBienrie LENbIX 4YKMCEN B MHaMATH KoMIbioTepa. OrpaHUu4e€HHOCTD
Jana3oHa 4YUCEl NpH OrpaHUYEHUH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHOM ceTku. be33HakoBbIe U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JTIOTIOJTHUTEINILHBIN KOJI OTPULIATEIBLHBIX YUCET.

[TobutoBbie normdeckue omnepamuu. Jlornyeckuii, apupMeTUUECKHN W
nukinyeckuid  capuru.  [lludpoBanue ¢ moMOmIBIO MOOWTOBOW — OmEparuu
«uckimoyaromniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IMaMATH KOMIBIOTEpA. 3HAdaILas
YacTh U MOPANOK yucia. /luama3zoH 3HaueHU BelllecTBEHHbIX uucen. [IpoGiemsl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BeInosiHEHME omepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MPH BBIYUCICHUSX.



AJITOPUTMBI M IPOrPAaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJlbTaTOB pabOThI MPOCTEHININX aIrOpUTMOB
YIOPABJICHUS HCIOIHUTEISIMU WM BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJIHBIX JTAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMbI pe3ybTar.

Oranbel penieHusl 3aaad Ha KommbloTepe. MHCTpyMEHTalIbHBIE CPEACTBA:
TPAHCIATOP, OTIATUMK, mpodunupoBumK. KoMmmunsamus u uUHTepHpeTanus
nporpamMm. BupTyanbHble MalllHBI.

WUurerpupoBanHas cpena pa3paboTku. Meroasl OTIAAKU IPOrpamM.
Hcnonb3zoBanue TpaccupoBouHbIX Tabnui. Otinagounbii BeiBOA. [lomarosoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaYEHUI NTEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxnble ycinoBus. Iluknel ¢ ycinoBueM. [lMKiael 1O IEpEeMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapuaHT ULHUKIIA.
CocTraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpPOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHUEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbel 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucjia Ha OTAENbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl W TpoU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoaeHue Bcex MpOCTBIX YMCEN B 33aJlaHHOM auanasoHe. [Ipeacrasienue
yucia B BUJIe HAOOpa MPOCTHIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

O6paboTka JaHHBIX, XpaHAIUXCcs B (aiiiax. TeKCTOBbIC ¥ TBOMYHBIC (PaliIbl.
daitnoBbie TIepeMeHHBbIE ((aitoBbie ykazaTtenu). Urenwe u3 (aitna. 3anuck B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoeayphl U GyHKIIUH).
Pexypcus. PexypcuBHble 00beKThl ((pakransl). PekypcuBHbIE mpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHne CcTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOECHUS POTPAMM.

Uucnennole Meroabl. TouHoe U OPUOIMKEHHOE pEIIECHUS 3a/Jayu.
YuclieHHbIE METOIbI PELIEHUS] YPAaBHEHUI: METO/ repedopa, METO/ OJIOBUHHOTO
nenenus. [TpubnmxEéHHOEe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue momaaen
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSIMOYTOJIbHUKOB, METO[



Tpaneuuii). Ilonck Makcumyma (MHHUMYMa) (QYHKIUM OJHOM NEPEMEHHOMN
METOJ/IOM MTOJIOBUHHOI'O JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIUU  sI3bIKa
POrpaMMUPOBaHUS AJi1 00paObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJIMYECTBA TOSIBJICHHM CHMBOJIA B CTPOKE,
pa30OHeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJEHHOW MOACTPOKH Ha JAPYLYI0 CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIOUIUMX 3aJlaHHBIM
orpanndeHusM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl W TOCIEIOBATENBHOCTH 4HceN. Bpluncienue 0000MmEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WJIM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CPEIHEro apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0HOMEpHOT0 MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anroputm QuickSort). J[BouuHBIH TOMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MaccuBBI (MATpPHUIbI). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MaCCHBOB: 3aI0OJHEHUE ABYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IIpaBUjIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCUBE, BBIUHMCIECHHE MaKCUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAaHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHble TEXHOJIOTHU

TekcToBbIil TIporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammatuku. CpeacTBa NMOWCKa M aBTO3aMEHBI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbIC
nokyMeHThl. CHocku, orjaBieHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMeHTBI pelieH3UpPOBaHUs B TEKCTOBBIX Mpoleccopax. O0iayHbie CEpBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuia 1uuTHUpOBaHHS HCTOYHUKOB W
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMmieHue crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TeXHUUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Ja4M aHalM3a JAHHBIX: MPOTHO3UPOBAHUE,
KJIaccupuKauus, KiacTepusalus, aHanu3 oTkioHeHuil. I[locnegoBarenbHOCTH
peleHus 3a7jady aHalu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA M OICHKA
KayecTBa JaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BU3yaJIM3allisl TaHHBIX, HHTEPIPETALUS pe3ysbTaToB. [IporpammHbie cpelncTBa u



UHTEPHET-CEPBUCHI 71 00paOOTKU U MpeICTaBICHUs JaHHBIX. bombIine qaHHbIE.
Mammnnoe o0ydyenue. IHTeIeKTyanbHblil aHaIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHET0 apu(PMETHUECKOTr0, HAUOOJBIIETO (HAUMEHBIUIET0) 3HAUEHHSI AUAIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. lloctpoeHue
CTOJOYATHIX, JMHEWYAThIX W KpYroBbiX auarpamm. lloctpoenue rpaduxos
¢dbynkimii. [Togbop auHMM TpeH[a, pElIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pelIeHUE YpaBHEHMM € TOMOUIbI0 TOJ0O0pa IapameTpa.
OnTuMu3anys Kak MOWCK HAaWIy4YIIEero pelieHus B 3alaHHbIX ycinoBusX. LlemeBas
¢yHkus, orpaHudyeHus. JlokaibHble M TI00QJbHBII MHHMMYMBI LIE€JIE€BOU
¢yHkuuu. Pemenue 3a1a4 oNTUMHA3AUU C TOMOUIBIO 3J€KTPOHHBIX TAOIUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyueckue mMOAXOAbI K OLIEGHKE KOJIMYecTBa HWHGOpMAIMU. 3aKOH
annutuBHOCTH HH(Opmaruu. @opmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmel  cxkatust JaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKAaTHS JAHHBIX C MOTEPSMH. Y MEHBLICHUE
riyOuHBI KogupoBaHus 11BeTa. OCHOBHBIE HUen anroputMmoB cxkatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHM IepeJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTAHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpudunHbI
BO3HUKHOBEHHs OIMMUOOK TIpu Tmepenade JaHHbIX. Konbl, MO3BOJISIIOIINE
oOHapy>KMBaTh W HUCIPABJIATh OIMIMOKHM, BO3HUKAIOIIME TPH TMepenadye JTaHHBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBTopeHuem 0utoB. Koasl XoMMuHra.

Cucrempl. KoMIIOHEHTBI cUCTEMBI M HX B3auMoaelcTBue. CHCTEMHBIN
addekrt. YnpapieHue kak nHGpopMalmoHHbli nporecc. OOpaTHas CBS3b.

Mopenun u monenupoBanue. Llens MogennpoBanus. COOTBETCTBHE MOAEIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBanus. dDopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yeoBeKoM. I'paduueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padbi. OcuHoBHbie noHsTH. Bunel rpados. Onucanue rpagoB ¢ MOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATPHUIL, CIHUCKOB CMEXHOCTH. PemeHne
AITOPUTMUYECKUX 3a/7a4, CBSI3aHHbIX ¢ aHanu3oM rpadoB (IMOCTpOEHUE
ONTUMAJIBHOTO MYTH MEXJy BepuIMHaMu rpada, OmNpelereHue KOoJuyecTBa
Pa3IMYHBIX IYT€HM MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOTIO ALMKIAYECKOIrO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs mowmcka. CrmocoOsl 00Xoma aepeBa.
[IpencraBnenne apu(pMETHUECKUX BBIPAKEHHUI B BHJIE AepeBa. [[MCKpeTHbIE UIpbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [Toctpoenune aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPbl B TAOJUYHON (popMe. BBIUIpHIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BEIMIPBIIIHBIE CTPATETHN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEPEBOJA U
pacmno3HaBaHus ycTHOM peun. KornHutuBHbIe cepBUCHL. VneHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
VcKyCCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B O0y4aroumx cucremax. Mcnoib30BaHuE METOAOB
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYalIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

@opManuzanus ~ HOHATHS — anropurma.  MammHa  TeropuHra  Kak
YHUBEpCAJIbHAs MOAENb BerunciaeHun. Tezuc Yépua—TwropuHra.

OneHka CII0KHOCTH BbIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
naMaTh, HUX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OlleHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbl. llpuMepsl paznUUHBIX — aIrOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C TMOMOILIBI AITOPUTMA
«pemiero DparocheHar.

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

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BbIpaXXEeHMs. Bbluucienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aMMMCAHHOTO B MOCT(PUKCHOM hopMme.

Ouepenu. Mcnosib3oBaHuE ouepean Ijisl BpEMEHHOIO XpaHEHUs JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKJIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBpa. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBonuHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE aliropuTMbl 00xoza aepeBa. Mcnonab3oBaHue creka u
ouepeau 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXpPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PELIAEMBbIE C MOMOILIBIO



JTUHAMAYECKOTO TPOTPAaMMHUPOBAHUS: BBIYHCICHHE PEKYPCUBHBIX (DYHKITUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METONbI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsuuys, HacleJ0BaHuEe, TOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3pa®oTku mporpamM. [IpoextupoBanue wuHTEep(deiica
nosib3oBaTens.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  AJIEMEHTOB IS
MOCTPOEHUs HHTEpdeEiica.

O630p  s3plkOB  mporpammupoBaHusi.  [lomstue o  mapagurmax
IPOrpaMMUPOBAHMUS.

HNupopmanuoHHbIE TEXHOJIOIUH

OTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJEIHMPOBAHUS:  OCTAHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3YJIbTaTOB MOAEIUPOBAHUS.

JuckpeTusanuss Tpyd MaTEeMAaTHYECKOM MOJIECIUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenvpoBanue BHKEHHS. MojJienupoBaHue  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BbIUMCIUTENbHbBIC
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCHEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMEeTPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  Mmuranmonsnoe
MoienarpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMUBaHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX 0OBekTax. Iloie, 3amuch. Kimrou Tabmumel. Padora c
rotoBoil 0a3oil naHHBIX. 3amoigHeHWe Oa3bl naHHbIX. [louck, copTUpoBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOCHI C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3eM MexAy TaOauliamH.
Buenmnuit kintou. [{emocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTre o cepBepHON U KIMEHTCKOM YaCTAX CAWTA.
TexHONmorusl «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackamupix Tabmui ctwier (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pazmemenne BeO-caiiToB. Y cimyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBoa n300paxkeHUil ¢ HCMONB30BAHUEM PA3IWYHBIX HUGPOBBIX YCTPOWUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padudeckuii penaktop. Pazpemenne. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — ILIBETa.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaibl.
Coxpanenue BbiaeneHHoi obOnactu. [lonroroBka mimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBsl. M3MeHeHuHe mOpsAIKa 3SJIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOIBI TOCTPOEHUST M PEAAKTUPOBAHMS TPEXMEPHBIX  MOJEIEH.
Cerounble Mmonemu. Marepuansl. MoaenupoBaHHe HWCTOYHUKOB OCBEILICHHS.
Kameprl. ApautuBsable TexHonoruu (3D-nmpunrepst). Ilonarue o BupTyaiabHOU
PEaIbHOCTH U JOIIOJIHEHHON PEAIBHOCTH.



[JDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M  CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEU MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIlMW, TO3UTHUBHBIX BHYTPCHHHX
yOeXKJICHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[IEHHOCTSIM  POCCHMCKOIO
OOIIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JESITEILHOCTH B IPOIECCEe
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate uszyueHuss MHOOPMATUKHM HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yJbTaThI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKeHUE
3aKOHa W TPaBOMOpPsIKa,  COOJIOJICHUE  OCHOBOMOJIAralIIMX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHHOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOoOUHU, AUCKPUMHUHAIIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HaAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJILHOM IIPOCTPAHCTBE;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOE OTHONIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUIX, TOHUMaHUE 3HaYeHUsI MHHOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO ITOBEICHUS;

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

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYas OCTETUKY HAYyYHOTO U
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOIOTUH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370POBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



coOmoennst TpeOoBaHU 0€30MaCHOM KCILTyaTallii CPEACTB MHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO IESITEIIbHOCTS;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENHHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(OPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKH WH(OPMATUKH W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBeplIaTh OCO3HAHHBIM BBIOOp Oyaymieil mnpodeccun u
peanu30BhIBaTh COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHMS:

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
pemeHus, B TOM 4YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHKCHHUSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHO! MPAKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U HWHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTH HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HMHINBHIYAIBHO U B TPYIITIE.

B mporecce A0CTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
no wHPOpPMATUKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

caMOpETyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMCHHE TPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh amanTHPOBATBCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHUIO 1EeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTH BHICTPANBATh OTHOIIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(DIUKTHI.



METANIPEJMETHBIE PE3YJIBTATBI

B pesynabrate wusydenuss HHPOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chOopMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4eOHbIE [JIEUCTBUS, KOMMYHUKATHUBHbBIC
YHUBEpCaIbHbIE Y4YeOHbIC ICUCTBUS, PETYJSITUBHbIE YHUBEpCAJIbHBbIC Yy4eOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHBIC YUeOHbIE /1eiiCTBUS

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh U aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBIN IPU3HAK WJIM OCHOBAHMS JUIsl CpPaBHEHUS,
KJ1accupuKauu u 0000IICHHUS;

ONpENENATh LEJIN JACSITEIBHOCTH, 3aJaBaTh IApaMeTpbl M KPUTEPUU HX
JNOCTHKEHHS],

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEAIBHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIEOBATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOO0B PEUICHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHIBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX M COLMAIIBHBIX
IIPOEKTOB;

(GbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METO/IAMH;

CTaBUTh W (OpPMyIUpOBaTh COOCTBEHHBIE 3aJayM B 0Opa30BaTEIbHOM
JEATEIIbHOCTH M JKU3HEHHBIX CUTyalUsX;



BBISIBJISITH NPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE PpEUICHUs 3aJaud pPe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAINIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTUYECKYH OOJacTH
KU3ZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE HJIEW, NpeUlaraTh OPUTMHANbHBIE MOJAXOAbI M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumeii:

BJIa/IETh HaBBIKAMH MOJy4YeHUs MHPOPMAIUN U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOATENbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alUl |
MHTEPIIPEeTALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3jiMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpoOpMalMu U 1EJEeBOW  ayJuTOpUM, BbIOMpas ONTUMAIBHYIO  (QopMy
NPEICTABIICHUS U BU3yaJlU3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMalmu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBI, PECypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  PAclO3HAaBaHWA W 3aIIUTHl  HWH(pOpMaIuH,
MH(OPMAIMOHHOW 0€30MTaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61eHme:

OCYILECTBISITh KOMMYHUKAILIUU BO BCeX cepax KU3HHU;

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACIO3HABaTh IPEANOCHUIKM KOH(MIUKTHBIX CHTYaIllUd W
CMSATYATh KOH(JIUKTHI;

BJIaACTH pas3In9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryYMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyalmu,



Pa3BEPHYTO WU JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHAs 1eATeJIbHOCTD:

MIOHUMAaTh M MCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIAHOWM M WHIUBUIYaJIbHOU
paboThI;

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

NpUHUMATh 1€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATHh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Yy4éTOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTO YYaCTHUKA KOMAaHIbI B
oOIINiA pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OICHUBATh HJAEHU C TMO3WIUH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3JIMYHBIX
CUTYaIUsX, POSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA

1) camoopranuszanmus:

CaMOCTOATEJIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUS NpoOJieMbl € Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIAJE€Th  HABBIKAMM  ITIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUM, UCIOIB30BaTh MPUEMBI PeIEKCUH AJIsi OICHKH CUTyalluu, BhIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAINA3E PpPE3YyJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs 6 10
Knacce oOydalmuMucs OyAyT  JOCTUTHYTHI — CJIEAYIOIIME  IPEIMETHBIE
pE3yJIbTaThI:

BJIQJICHHE TPEICTaBICHUSIMH O PO WHGOpMAIMM U CBSA3AHHBIX C HEH
IPOIECCOB B TPUPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMU «HUH(DOpMAIHS,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN 3 PerT», «MHPOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucKa HH(opmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB MX TOJY4YEHHs] W  HalpaBJICHUs  HUCIOJb30BaHUS, YMEHHE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KJIaCTepU3aIus, aHaM3 OTKJIOHCHHIA), NOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOSHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AlMsl TaHHBIX, UHTEPIPETAIUs Pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHUE HaBbIKAMU padOThl C ONEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecreueHus IJs pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHOU crieluanu3anuy;

HaJIMYUE NPEJCTaBICHUN O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHILIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMIIbIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHHS WHTEPHET-
IIPUIIOKEHUM;



NOHMMAaHHE YIrpo3 HH(OPMAIMOHHON O€30MaCHOCTH, HCIOIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHUS 3THUM yIpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, NPEIOTBPAILAIOIINX HE3AKOHHOE PaCPOCTPAHEHNE NEPCOHATBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHUSI, TOHUMAHKE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX MpOrpaMM, 0a3 JOaHHBIX M
paboTel B ceTn MIHTEpHET;

MMOHMMAHUE OCHOBHBIX IMPUHIMIOB AUCKPETU3alUU pA3JIMYHBIX BHJIOB
uHopMaIuu, yMEHHUE ONpelesiTh HMHPOPMALUOHHBI OO0BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHUE OMNpEAeNATh CPEAHIOI CKOPOCTh IIE€pPEelaud JAaHHBIX, OIICHUBATH
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH WH(OPMAIMOHHOTO 00BbEMa
JIAHHBIX ¥ XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPY PEUICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3alUCU
YyHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YUCIIA B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAaHMEM M IOCTPOEHHUsS YHCIIA IO CTPOKE, COIAEpkKAIIEH 3alKCh
ATOr0 YWCia B MO3ULIMOHHOM CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHEM,
YMEHHE BBINOJHATh apU(PMETHUECKHUE Olepald B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BaHMS JIOTHUECKUX BBIPAXKEHHUM, HCHOIb3YS
3aKOHBI aiareOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJEPIKALLIErO
NIEPEMEHHBIE, PEIIATh HECIIOKHBIE JJOTUYECKNE YPABHEHUS U CUCTEMBI YPABHEHUI;

NOHMMaHuEe O0a30BbIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popMmauu (3aruch YMceNl B MO3UIIMOHHOW CHUCTEME CUMCIICHUS, HAXOXKICHUE
BCEX MPOCTHIX YHCEI B 3aJJaHHOM JMara3oHe, 00paboTka MHOTOPa3psIAHbBIX LENbIX
Yyucell, aHAJIN3 CUMBOJIBHBIX CTPOK U JPYTHUX), aITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CI0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHbIe
QITOPUTMBbI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIsI PEIICHUS OJHOW 3a/1a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUSA BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUssIMU O O0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHME HCIOJIb30BaTh OCHOBHBIE  YIIPABISIONIUE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAINA3 MPEMJIOKEHHOW MPOrpaMMBbl:
OTIPEAETATh Pe3yJbTaThl padOTHl IPOrpaMMBbl IPU 33JAHHBIX MCXOJHBIX TAHHBIX,
ONPENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOKHO IOJIyYEHHE YKa3aHHBIX



PE3yNbTAaTOB, BBISBIATH JaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMUOKE B paboTe
porpamMmbl, HOPMYIUPOBATH MPEITIOKESHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAlMOHHBIE MaTEPUAJIbI C UCIIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BaTh JJICKTPOHHBIE TAOJIMIIBI 1JI1 aHAIU3a, MPEICTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCICHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHE
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHHUs, MOAOOp JUHUU TPEHJa, PEIlICHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce u3yueHus kKypca UH(GOpMATHKU YriyOJ€HHOro ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMNYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIINE
KO/JIbI, KOTOPbIE€ MO3BOJISIOT OOHAPYKUBATh U WCIPABIISITH OIIMOKU MPU MEeperaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUsS] TIPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPHUHIIMITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJrOPUTMHYECKUE 3a/aud, CBSI3aHHBIEC C aHAIM30M TpadoB
(3aJayl  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXAYy BeplIMHaMH Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaATh JACPEBhS MPH
aHalM3e¢ W TIOCTPOCHUU KOJOB U I TMpeACTaBlieHUs apuMETUUECKHUX
BBIpAXEHUMN, TIPU PELICHUM 3a/1a4 TTOMCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPBHI MO 3aJ]aHHOMY aJITOPUTMY, pa3padaThiBaThb U 0OOCHOBBIBATH BBIMTPHIIITHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MPOrpaMm 0a3oBbIE
JITOPUTMBI, YMEHHE KCIOJIb30BaTh B MpOTpaMMax JaHHBIC PA3IUYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JUAINA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIHUCKH, CIOBApU, CTEKU, OUEPEIH, IEPEBbH),
WCIIOJIb30BaTh 0a30BbIE OMEpalMH CO CTPYKTypaMH JIaHHBIX, TPUMEHSThH
CTaHJapTHBIE U COOCTBEHHBIE MOAMPOTPAMMEI JJIT 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIbHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpamMm OHOIMOTEKU
MNOANPOTPaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE UCTIOIh30BaTh CPEJCTBA OTIIAIKH MPOTPAMM B
cpezie MporpaMMHUPOBaHUSI, YMEHUE JOKYMEHTUPOBATH POrPAMMBI;

YMEHHE CO37aBaTh BeO-CTPaHUIIBI,



BJIAJICHUE OCHOBHBIMH CBEICHHUSIMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJh30BaTh TaOIUYHBIC
(pensinoHHBIC) 0a3bl TaHHBIX (COCTABJIATH 3aMPOCHl B 0a3ax JTaHHBIX, BBHITOIHITh
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE MCIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTHICCKUE MOJICIH JIIs aHaJIN3a
O00OBEKTOB W TIPOIECCOB: (HOPMYIUPOBATH I€7h MOJCITHPOBAHUSA, BBIMOTHATH
aHaJgu3 pe3yJbTaTOB, IIOJIYYEHHBIX B XOJIE MOJICIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOLECCY, MPEeACTaBIATh
pe3ynbTaThl MOJCIUPOBAHUS B HATJISIIHOM BHIE;

YMEHUE OpraHW30BBIBATH JUYHOEC HWH(POPMAIIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3IUYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MIPUMEHEHUST TEXHOJIOTHH WCKYCCTBEHHOTO WHTEIUICKTa B Pa3IMYHBIX O00IACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAaIIMHHOTO OOyYeHUS
(pacrio3HaBaHusl, KJIacCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  WCMONB30BAaHUU  HMHPOPMALNUOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 Kommbrotep - yHHBEpcanbHOE YCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnbrotepHsie cetu 5
1.4 HNudopmanronHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per dopman 19 2
KOMIIbIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerotepnas apupmernka 7 1
Hroro no paszneny 40
Pa3zpnen 3. AlropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 2
33 UucrnenHble METObI 3
34 AAropuTMbI 00pabOTKH CUMBOJIBHBIX 5 |

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM nupposbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Hudopmanius u nHGOpMaIIOHHBIE
1.1 Popua Popuar 10 25
MPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI O0BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHD 16 45
MpOrpaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
31 KoMmnproTepHO-MaTEMaTHUECKOE g )
' MOJIEJTMPOBAaHUE
3.2 Bba3sl nanHbBIX 10 4
3.3 Be0-caiitbr 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

TpeboBaHus TEXHUKU
0€30I1aCHOCTH ¥ TUTUCHBI TIPH
paboTe ¢ KOMIbIOTEPAMU U
JAPYTUMHU KOMIIOHCHTAMH
U(GPOBOTO OKPYKEHUS

[TpunHIMIBI paGOTHI
KOMITBIOTEPOB U KOMITBIOTEPHBIX
CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO
muH. KoHTposuiepbl BHEMTHUX
YCTPOWCTB

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4YCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/CDS07FZIH

https://m.edsoo.ru/4P3NA492H

https://m.edsoo.ru/OYWKB3FCY

ABTOMaTH4YECKOE BELITIOJIHEHHE
MIPOrPaMMBI IIPOIIECCOPOM

https://m.edsoo.ru/Q7PPNKKNJ

OnepartuBHas, TOCTOSIHHAS U
JOJITOBPEMEHHAS [TaMSTh.
KoHTtposieps! BHEIIHUX
ycrporicts. [Ipsmont goctyn
naMsTi

https://m.edsoo.ru/OEEPU9XZM

COBpeMCHHBIe KOMITBIOTCPHBIC
TEXHOJIOTUH

ITporpammHoe obecnieueHue
KOMITBIOTEPOB, KOMIIBIOTEPHBIX

https://m.edsoo.ru/ALDEXFU8W

https://m.edsoo.ru/FVO1UDPU4




CUCTEM U MOOUJIBHBIX YCTPONCTB

CucremHoe nporpaMMHOE
obecrieyenne. OnepannoHHbIC
CHCTEMBI

https://m.edsoo.ru/40RW2NT20Q

Yrunutel. [{paiiBepsl yCTPOUCTB.
[TapannensHoE
IIpOrpaMMHUpOBaHUE

https://m.edsoo.ru/6NYUZLBEM

10

11

12

13

14

WNHcTannsuus v JeMHCTaIUTALMS
MPOrpaMMHOTO 00ecTieueHus

daiinoBbie cucTembl. [IpuHIUIBI
pa3MelIeHus] 1 UMEHOBaHUS
(haiisIoB B JOJTOBPEMEHHOM
mamard. 11a6aoHb! 1t
ornucaHus rpymi $aiioB

3akoHOHaTEIBCTBO Poccuiickoi
denepannu B 006J1aCTH
MIPOrPaMMHOTO OOeCTIeueHus U
TaHHBIX

[IpuHUUMIBI TOCTPOEHUS U
anmnapaTHble KOMIIOHEHTBI
KOMITbIOTEpHBIX ceTeil. CeTeBble
MIPOTOKOJIBI

Cetb UnTEpHET

https://m.edsoo.ru/FO6KMV9HO

https://m.edsoo.ru/2GG4H5WES

https://m.edsoo.ru/ZSHTK9R2R

https://m.edsoo.ru/UP2LZYRRS

https://m.edsoo.ru/BUKD6H662

15

16

Pasnenenne IP-cetn Ha moaceTn
C TOMOIIIBIO MACOK ITOACceTeH

CereBoe aIMUHUCTPHUPOBAHHE

https://m.edsoo.ru/B8STIGBUN

https://m.edsoo.ru/W9QOQKTKUQ

17

Bunel nestenbHOCTH B ceTH
Wnrepuer. CepBucsl UnTepHera.

https://m.edsoo.ru/G3N7WU91L




18

['ocynapcTBeHHBIE 3JIEKTPOHHBIE
CEPBUCHI U YCIIYTH

Nudopmanronnas 6€301macHOCTh

https://m.edsoo.ru/UKKSRFKUA

19

20

21

22

BpenoHocHbie porpaMMHOE
obecriedeHre 1 MeTo bl 60PbOBI
C HUM

IIpakTryeckas pabora o Teme
" AHTUBUPYCHBIE TPOrpaMMbl"

Opranu3zanys JMYHOTO apXUBa
unpopmanuu. PezepBHoe
konupoBanue. [laponbHas
3aIuTa apXuBa

[udpoBanme JaHHBIX

https://m.edsoo.ru/Z196J96WA

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

https://m.edsoo.ru/3762V5S53

https://m.edsoo.ru/SHBM 1MNPS

23

24

Anroput™m mmdpoBanusi RSA.
Creranorpadus

[IpakTyeckas pabora o Teme
"udpoBanue JaHHBIX"

https://m.eds00.ru/NONXTMTGC

https://m.edsoo.ru/WOSDBEAHK

25

WNudopmanus, 1aHHbIE U 3HAHUS.
WNHupopmaiinoHHbIe IPOIIECCH B
IIPUPOJIE, TEXHUKE U 00IIeCTBE

https://m.edsoo.ru/KKHOVPYS&T

26

HenpepbIBHBIC U TUCKPETHBIC
BEJIMYMHBI M CUTHAIBL.
HeoOxonumMocTs tuckpeTu3anuu
UH(pOpMAIIHH, TPEIHA3HAYCHHOH
IUISL XpaHEeHUs, Iepeadn U
00paboTKH B IIM(PPOBBIX
cucTeMax

https://m.edsoo.ru/IlUXPVOKAR

27

JIBOM4YHOE KOIMPOBAHUE.

https://m.edsoo.ru/2RN2VP5UY




PaBHOMEpHBIE U HEpaBHOMEPHBIE
KoJbl. [lekonupoBanue
COOOIIIEHNH, 3aIIMCAHHBIX C
IIOMOUIbI0 HEPABHOMEPHBIX
KOJIOB

28

29

30

VYcenosue ®ano. [loctpoenne
OJTHO3HAYHO JCKOIUPYEMBIX
KOJIOB C TIOMOIIIBIO AepeBa. ['pad
An. A. Mapkosa

Enununel usmepenus
KOJM4YecTBa HHPOpMAIUH.
AndaBUTHBINA TOIXO]] K OIICHKE
KoJIn4yecTBa HH(PpOpMaIUm

CHcTeMBI CUHCICHUS

https://m.edsoo.ru/RSNZPODAM

https://m.edsoo.ru/XT1VEDUDE

https://m.edsoo.ru/SVE5SV1SFV

31

32

33

34

[TepeBon uncen u3 ogHOM
CHCTEMBI CUUCIIEHUS B IPYT'YIO

Z[BOI/I"IHaH, BOCbMCpHYHAA U
meCTHAAUATCpHUIHAsA CUCTEMbI
CUHCJICHUA, CBA3b MCXKIY HUMU

Z[BOI/I‘lHaH, BOCbMCpHYHAA U
MMEeCTHAATATCPpHUIHASA CUCTCMbI
CUHCJICHUA, CBA3b MCXKAY HUMU

I[BOI/IqHaSI, BOCBMCpHYHAA U

MMeCTHAATATCPpHUIHASA CUCTCMbI
CUHCJICHUA, CBA3b MCXKIY HUMU

https://m.edsoo.ru/YZOH2 ALXL

https://m.edsoo.ru/FO2E2DBV6

https://m.edsoo.ru/IGDVA9SGD

https://m.edsoo.ru/LX92H6UIO

35

Apudmerndeckue ornepanuu B
MO3UIIMOHHBIX CHCTEMaxX
CUHCJICHHS

https://m.edsoo.ru/MH6ZNN4 XX




36

37

TpounuHas ypaBHOBEIICHHAS
CUCTEMa CUUCIICHHS

HBOH‘IHO—IL@CHTH‘IH&H cucrema
CUHCJICHHUA

https://m.edsoo.ru/BJ1Z3E4YS

https://m.edsoo.ru/ W6 YFFD1CM

38

39

40

KoaupoBanue TekcToB
PactpoBoe konupoBanue
n300pakeHUI

[IpakTnueckas padbota 1o Teme

" luckperuzanus rpadguaeckoi
nHpopmarun"

https://m.edsoo.ru/85PJ7KP5T

https://m.edsoo.ru/ZJ1X9S61P

https://m.edsoo.ru/NZE9X44S1

41

[IBeToBbIE MOAETHN. BEekTOpHOE
KoaupoBanue. @opmarsl (Haitiios.
Tpéxmepnas rpaduka.
@pakranpHas rpadpuka

https://m.edsoo.ru/9ZTZBZ14]

42

Konuposanue 3Byka. OrieHka
nH(}OPMaLIMOHHOTO 00BEMA
3BYKOBBIX JAaHHBIX ITPHU 3aJaHHBIX
JaCTOTC JUCKPETU3AIUU U
Pa3psIHOCTH KOJUPOBAHUS

https://m.edsoo.ru/CG4SSYIAG

43

44

45

[IpakTnueckas pabota 1o Teme
"Jluckpern3anus 3ByKOBOH
uHpopmanun"

OcHOBBI anreOpsl JIOTUKU
Jlornueckue oneparuu. Tabmutbr
HUCTUHHOCTHU

https://m.edsoo.ru/RSQ2WIEUJ

https://m.edsoo.ru/KB7YAOUZR

https://m.edsoo.ru/SYX5UNS75

46

Jlornueckuie BeIpaxeHUsI.
Jlorudueckue TOXJIECTBA.
JlokazaTenbCTBO JIOTHUECKHUX

https://m.edsoo.ru/DL66JCD8M




47

48

TOXJIECTB C IIOMOIIBIO TaOJIHII
UCTUHHOCTH

IIpakTryeckas pabora o Teme
«IToctpoenue n ananu3 TabIULL
HCTUHHOCTHU B TAOJIMYHOM
Iporeccope»

Jlornueckue onepauuu u
OIlepaLliy HaJl MHOXKECTBAMU

https://m.edsoo.ru/5519KL.UHS8

https://m.edsoo.ru/UAZ4JF466

49

50

51

Jlornueckue onepanuu u
olepalu HaJl MHOXECTBaAaMU

3aKoHbI ANTeOphI JTOTUKH.
DKBUBAJICHTHBIC
peoOpa3OBaHUS JTOTHICCKHX
BBIPa)KCHUIN

Jlornueckue ypaBHeHUs U
CHUCTEMBI YpaBHEHUM

https://m.edsoo.ru/EQ1D7V7DT

https://m.edsoo.ru/F2ADGUMRA

https://m.edsoo.ru/4LLNS3VNG

52

53

Jlornueckue GyHKINU.
3aBUCHMOCTH KOJIMYECTBA
BO3MOKHBIX JIOTHYECKUX
(GyHKIUI OT KOIUYecTBa
aprymeHToB. [losHbIE cCTEMBI
Jmorudeckux QyHKIUH

Kanonuueckue Gpopmsl
JIOTUYECKUX BBIPAKEHUI.
CoBeplieHHBIE TU3BIOHKTHBHBIE
U KOHbIOHKTUBHBIE HOPMAJIbHBIE
(bopMBI, ATOPUTMBI KX
MOCTPOEHMSI 11O TaOJIHIIE
HUCTUHHOCTHU

https://m.edsoo.ru/491 YOOXBS

https://m.edsoo.ru/FUSISBD59




54

55

Jlormueckue 31€MEHThI B COCTaBe
KOMITbIOTEpa

Tpurrep. Cymmarop.
MHoropa3psiHblii CyMMaTop

https://m.edsoo.ru/FJIWV9VRIM

https://m.edsoo.ru/RFYE1IA 1]

56

[ToctpoeHue cxem Ha
JIOTHYECKHX JICMCHTaX. 3aIliCh
JIOTUYECKOTO BBIPAXKEHUS 110
JIOTUYECKOH CXEME

https://m.edsoo.ru/BC2CBFQZU

57

58

59

60

61

62

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBieHue HeIbIX YUCEN B
MaMsTH KOMIIbIOTEPA.
OrpaHu4eHHOCTb luana3zoHa
YHUCCII TP OIrpaHUYICHUN
KOJIMYECTBA Pa3psI0B.
[TepenosHeHne pa3psaIHON CETKH

be33nakoBbIe U 3HAKOBBIE
JTaHHBIC. 3HAKOBBIN OUT.
JIBOMYHBIN JTOMTOJIHUTEIIbHBIHN
KOJI OTPULIATEIIbHBIX YUCEN

[ToburtoBsIe TOTHYECKHE
onepauuu. Jlornueckui,
apupMeTUYECKHUIN U
IHUKINYECKUN CIBUTH

[u¢poBanue ¢ TOMOIILIO
noOUTOBOM onepanuu
«uckimouaromee I

[IpencraBnenue u XxpaHeHHE B

https://m.edsoo0.ru/G6GAVB3D0

https://m.edsoo.ru/IXLRUSZU4

https://m.edsoo.ru/OFZEI3VFR

https://m.edsoo.ru/YFPSYSUSW

https://m.edsoo.ru/HGUFCRDKS

https://m.edsoo.ru/SOKOOKD1F




63

64

IMaMATH KOMIIBIOTEPA
BCIICCTBCHHBIX YN CECI

Brinosnnenue onepanuii ¢
BELIECTBEHHBIMU YHCIIAMH,
HAKOIUICHHE OLIMOOK MPHU
BBIYHCIICHUSX

[IpakTuyeckas pabora o Teme
«/3y4eHne nmopaspsaHOro
MAalIMHHOTO TPEICTABICHHUS
LEJIBIX M BEICCTBEHHBIX YHCEI»

https://m.edsoo.ru/531773CKU

https://m.edsoo.ru/FM00O3T4J8

65

66

67

AHaJIN3 anropuTMOB

Oranel peleHns 3a1a4 Ha
KOMIIBIOTEPE.
NHcTpyMeHTaIBHBIE CPEACTBA!
TPaHCIATOP, OTIANAUUK,

PO UITHPOBIITUK

Cpena mporpaMMUpOBaHHS.
Komnumsmus v naTepnperanus
nporpamm. BupryanbHsie
MalMHbl. IHTerpupoBaHHas
cpena pa3paboTKu

https://m.edsoo.ru/IBLT792MB

https://m.edsoo.ru/ROT5SRZCM9

https://m.edsoo.ru/Q2UVOQIJY7

68

69

MeToasl OTIaIKU IporpamMmm

Twurb! mepeMeHHBIX B S3bIKE
IPOrpaMMHUPOBAHUS

https://m.edsoo.ru/MN3HU4FKQ

https://m.edso0o.ru/TJ965G8F9

70

71

O6paboTKa HEeTbIX YUCET

O0paboTKa BEeUIECTBEHHBIX
qHCcen

https://m.edsoo.ru/D84SSWQGF

https://m.edsoo.ru/DWAC3VBT3

72

CrnyyaiiHble U TICEBIOCITYYaiiHbIE

https://m.edsoo.ru/PXWZX2CC6




quciia

73 BerBnenus. CnoxHble yCI0BUs https://m.edsoo.ru/CTTPTWB96
74 [ukiel ¢ ycmoBuem https://m.edsoo.ru/TYOTSY8QW
[ukibI O mEpeMEHHOM.
75 Bzaumo3zameHseMocTh https://m.edsoo.ru/EAB3FET37
Pa3IMYHBIX BHJIOB IIUKJIOB
O06paboTka HaTYpaJIbHBIX YHCET
76 https://m.edsoo.ru/CUH84DHHO
C UCITOJIb30BaHUEM ITUKIIOB
HaxosxzieHne Bcex MpoCThIX
YHucell B 3aJJaHHOM JTHara3oHe
77 [IpakTnueckas pabota 1o Teme 0.5 https://m.edsoo.ru/KQAFQ6HKQ
«Pelienue 3aj1a4 METOI0M
nepebopar»
78 HNuBapuaHT nukna https://m.edsoo.ru/VIJHSVDIC
79 JIoKyMeHTHpOBaHHE POrpaMM https://m.edsoo.ru/AFZLCO81N
80 Oopadorka HaHHL{,X’ https://m.eds0o.ru/9M32A105T
XpaHamxcs B aiinax
81 PazOuenue 3anaun Ha Moa3aaaun https://m.edsoo.ru/00EOI8V7F
Hcnons3oBanue cTaHIapTHOU
OMOMMOTEKH SI3BIKA
82 HpOrpaMMHPOBAHITA. https://m.edsoo.ru/S1R9T4MIK
[ToaxmroueHne OMOINOTEK
MOANPOTPAMM CTOPOHHHX
MIPOU3BOUTENEH
83 HoamporpamMer (TpoueypE! i https://m.edsoo.ru/QDFZXIZNA
ynKHHI)
84 HoznporpamMel (poLEAYpb! i https:/m.edsoo.ru/N1KULASWE

yrxmm)




85

86

87

[TpakTrueckas paboTa Mo Teme
"Pa3paborka nmoamporpamm”

Pexypcus. PexypcuBHbie
00BEKTHI ((hpaKTabl).
PexypcuBHbIe IpoLIeAYpHI U
¢byukun. Mcnonb3oBaHue creka
JUTSL OpTaHU3aIUU PEKYPCHUBHBIX
BBI30BOB

[IpakTuueckas pabota mo Teme
"PexypcuBHbI€ TOAIPOrpamMmsl"

https://m.edsoo.ru/SWDX3791]

https://m.edsoo.ru/GKZY59X7B

https://m.edsoo.ru/YSAVNBOQV

88

MoaynbHbIA TPUHLIHAI
MOCTPOEHUS IPOTrpaMM

https://m.edsoo.ru/MAT4D3MB6

&9

90

YuciaeHHble METOIEI
[TpakTrueckas paboTa Mo Teme

«YucneHHoe pemeHue
YpaBHEHUN»

https://m.edsoo.ru/ZAK95AASD

https://m.edsoo.ru/URWB7XSMQ

91

Hcnons3oBanne TUCKpeTH3ALUN
B BBIYMCIIUTCIIBHBIX 3aJadax

https://m.edsoo.ru/7QP541UWR

92

93

94

[IpakTyeckas pabora o Teme
«ITpubmxEHHOE BHIYUCICHUE
JUIMH KPUBBIX U IUIOIIAAeH
buryp»

[IpakTyeckas pabora o Teme
«[Touck makcuMmyma (MUHHMYyMa)

byHKIAN

O6paboTka CHUMBOJIBHBIX
JTaHHBIX. AITOPUTMBI 00paObOTKH
CHMBOJIBHBIX CTPOK: MOJACYET

https://m.edsoo.ru/SH4ENJ7PH

https://m.edsoo.ru/7CM1EOQO0SM

https://m.edsoo.ru/ZK756B10R




95

96

97

98

KOJINYECTBA TOSBJICHUN CHMBOJIA
B CTPOKE

ANTOpUTMBI 00pPa0OTKH
CHUMBOJIBHBIX CTPOK: pa30OreHue
CTPOKH Ha CIIOBA MO MPOOETHHBIM
CHMBOJIaM

AAropuT™Mbl 00paboTKH
CHUMBOJIBHBIX CTPOK: ITOMCK
MOJICTPOKH BHYTPU JaHHOU
CTPOKHU; 3aME€Ha HalJICHHOU
MOJICTPOKH Ha APYTYIO CTPOKY

[IpakTnueckas pabota 1o Teme
"O6paboTka CTPOK ¢
MCIOJIb30BaHUEM (DYHKIUI
CTaHIAPTHOW OMOJIMOTEKHU s3bIKA
IIPOrpaMMHUpPOBaHUA"

['enepanus cioB B 3aJaHHOM
andaBuTe

https://m.edsoo.ru/W2Z3JDCC5

https://m.edsoo.ru/GOIMIAFFC

https://m.edsoo.ru/KX48SQDQP

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

99

MaccuBbI U ITOCAEA0BATEIEHOCTH
yucen. [Ipaktnueckas padora o
Teme "3arnojiHeHne MmaccuBa"

0.5

https://m.edsoo.ru/4ITBNNC5B

100

101

O06001IEHHBIE XapaKTEePUCTUKH
MaccHBa

JInHeMHbIN MOKUCK 3aJaHHOTO
3Ha4YEHMS B MacCHBE.
[IpakTudeckas pabota 1mo Teme
"JInHEHHBIN OMCK 3aJJaHHOTO
3Ha4YeHus B Maccuse"

0.5

https://m.edso00.ru/0YZ6SSYYM

https://m.edsoo.ru/LABG8NIAV




102

103

104

105

106

[TpakTrueckas paboTa mo Teme
"ITonck MUHHUMAaJILHOTO
(MakcUMaJIbHOTO0) AJIEMEHTa B
YHCIIOBOM MaccuBe"

CopTHpOBKa OZJHOMEPHOTO
maccuBa. [Ipoctsie MeTobI
coprupoBkH. [IpakTnueckas
pabota no Teme "IIpocTrie
METO/]Ibl COPTUPOBKHU MaccuBa"

CoprupoBka ciusiHueM. beictpas
COPTUPOBKA MacCHBa (aJITOPUTM
QuickSort). [IpakTuueckas
pabota o Teme "bricTpas
COpTHUPOBKA MaccuBa'
JIBOWYHBIH MTOKUCK B
OTCOPTHUPOBAHHOM MAacCCHBE.
[IpakTnueckas pabota 1o Teme

" JIBOMYHBII TOUCK"

JIByMepHbIE MacCHUBbI (MaTPHUIbI)

0.5

0.5

0.5

https://m.edsoo.ru/3AMZUG6WRV

https://m.edsoo.ru/W53WDCPMQ

https://m.edsoo.ru/N4AWM6NBOD

https://m.edsoo.ru/914RE1Z6C

https://m.edsoo.ru/7TI931086

107
108

Anroput™mbl 00pabOTKH MaTPHIL

Pemenue 3aga4 aHanm3a JaHHBIX

https://m.edsoo.ru/XPVCLUAQU
https://m.edsoo.ru/PNWIG1YJF

109

CpencTBa TEKCTOBOTO
mporeccopa

https://m.edsoo.ru/EZ67WEGZT

110

111

KomnsrorepHas BEpCTKa TEKCTa
[IpakTuyeckas pabora o Teme
"BépcTka JOKYMEHTOB ¢
MaTeMaTH4YeCKUMHU Gopmynamu"

https://m.edsoo.ru/0X4NRRM9R

https://m.edsoo.ru/29I1P51F7

112

HNHCTpyMEHTHI pelieH3UPOBAHUS

https://m.edsoo.ru/HVZOMBBZ1




113

114

115

IIpakTryeckas pabora o Teme
"MHOrocTpaHu4HbIE
JIOKYMEHTHI"

OO 1a4yHbIEe CEPBHCHI.
KosnektusHas padbota ¢
noxkymeHTamu. [Ipaktiueckast
pabota mo Teme "KoyekTuBHAS
pabota ¢ tokymeHTamu"

Awnanmu3 ganaeix. boabiime
JTaHHbBIE

0.5

https://m.edsoo.ru/SKSWK3USV

https://m.edsoo.ru/PSEMOKSFA

https://m.edsoo.ru/SISHO04DY

116

117

118

Marmnnoe oOyueHue
AHanmn3 JaHHbBIX ¢ HOMOIIBIO
AJIEKTPOHHBIX TaOJIHUIL

[TpakTrueckas paboTa Mo Teme
"AHaau3 JaHHBIX C IIOMOIIBIO
3JIEKTPOHHBIX TaOHI"

https://m.edsoo.ru/4QQ6LILF9Z

https://m.edsoo.ru/MPMJ7NWH4

https://m.edsoo.ru/07PRYQ2YV

119

120

121

[Toctpoenue rpadukoB pyHKUINH.

[IpakTnueckas pabota 1o Teme
"HarnsigHoe nmpencraBicHue
PE3yJITaTOB CTATUCTUYECKON
00pabOTKU JaHHBIX B BUJIE
JMarpaMM CpeiCTBaMU
penaKkTopa 3JIeKTPOHHBIX
Tabur"

JInanu tpenpa. [Ipakruueckas
pabota no Teme "Ilonbop nuHNM
TpEeHa, IPOrHO3UpOoBaHue"

[Tox6op mapamerpa.

0.5

0.5

0.5

https://m.edsoo.ru/BEGWQZJL3

https://m.edsoo.ru/LP48TOLWO

https://m.edsoo.ru/HNS 13RRJQ




[IpakTuyeckas pabora 1o Teme
"YuclieHHOE pelleHne
ypaBHEHHH ¢ TOMOIIBIO Toadopa
napametpa"

OnTuMu3anus Kak moucK
HAWTYYIIero PEIICHUs B
3aIaHHbIX YCIIOBUAX.

122 1 0.5 https://m.edsoo.ru/STQFNZ7BE

[IpakTuyeckas pabora 1o Teme

"Pemenue 3a1a4 ONTUMU3ALINN C

MTOMOIIIBIO JICKTPOHHBIX TAOIHUIT"
123 PesepBHOE Bpems 1 https://m.edsoo.ru/4L.3CE4K27Z
124 Pe3epBHOE Bpems 1 https://m.edsoo.ru/7JENSDK75]
125 PesepBHoe Bpems 1 https://m.edsoo.ru/30HWTOEQ9
126 PesepBHOE Bpems 1 https://m.edsoo.ru/JKSPQ6H60
127 PesepBHoe Bpems 1 https://m.edsoo.ru/1F185Q365
128 PesepBHoe Bpems 1 https://m.edsoo.ru/33J80ONXY3
129 PesepBHOe Bpems 1 https://m.edsoo.ru/UU84SGBDO
130 PeszepBHOe Bpemst 1 https://m.edsoo.ru/TICLQHRIV
131 PesepBHOE Bpems 1 https://m.edsoo.ru/ZGNDVS8DFG
132 PesepBHoe Bpems 1 https://m.edsoo.ru/ZYSEPBTLO
133 PezepBHOE Bpemst 1 https://m.edsoo.ru/NANWGLRO4
134 PesepBHoe Bpems 1 https://m.edsoo.ru/OMIJJR6LN
135 Pe3epBHOE Bpems 1 https://m.edsoo.ru/HGJQHAUML
136 PesepBHOE Bpems 1 https://m.edsoo.ru/4IRITM1B1

OBUIEE KOJIMYECTBO YACOB I1O 136 )15

[NPOT'PAMME




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
n/n Tema ypoxa Bcero Konrpoapnbie  Ipaxkruieckue u3ydyeHusi oOpa3oBaTeIbHbIE PecypChl
padoThI padoThI
KonnuecTBo nHbOpMaLIHK 1 https://m.edsoo0.ru/CPW6RXX47Z
2 AJITOPUTMBI CKATHSI TAaHHBIX 1 https://m.edsoo.ru/1PANRPUFP
3 Anroput™m Xaddmana 1 https://m.edsoo.ru/JPTRLQDIF
[IpakTuueckas pabora 1o Teme
4 "CykaTue JaHHBIX ¢ IIOMOIIBIO 1 1 https://m.edsoo.ru/87TAFKQOD
anropurma Xahdmana"
5 Anroputm LZW 1 https://m.edsoo.ru/8X5390JF6
AJNTOPUTMBI C)KAaTHSI IAaHHBIX C
notepsimu. [IpakTuyeckas padora
6 o teMe "CikaTHe TaHHBIX C 1 0.5 https://m.edsoo.ru/580KGLJGP
notepsimu (anroputmsl JPEG,
MP3)"
CxopocTh nepeaun JaHHBIX 1 https://m.edsoo.ru/N60OLKI.2PN
[TomexoycToitunBbIe KOJIBI 1 https://m.edsoo.ru/HA352TYKO
9 Hpaicririeckas pabota 1o reme 1 1 https://m.edso0.ru/4DOSUSSIS
"[TomexoycroitunBbie KOabI"
Cucrtembl. KommoHeHTHI
CHCTEMBI M X B3aMOJCHCTBHE.
10 CucteMibili Spext. 1 https://m.edsoo.ru/7ELOJJWA9
VYnpasnenue Kak
MH(OPMAIIMOHHBIN TIPOIIECC.
OOpatHas CBSI3b
11 Mojaenu u MOJIETMPOBaHKUE 1 https://m.edsoo.ru/3LOSU7KCU




12

13

I'padmr
Permrenue 3agad ¢ mOMOIIBIO
rpagoB

https://m.edsoo.ru/SMP12YT114

https://m.edsoo.ru/5087GM4M6

14
15

JepeBbs

OCHOBBI TEOPUH UTP

https://m.edsoo.ru/DJXWQFCMV
https://m.edsoo.ru/RLPOBGPIA

16

[IpakTruyeckas pabora o Teme
"ITorCK BBIMTPBIIHON CTPAaTEruu
B UT'pe ¢ MOJIHOH nHpopmarmen"”

https://m.edsoo.ru/9IL2S0AQS

17

18

Cpe,I[CTBa HCKYCCTBCHHOI'O
HMHTCIIJICKTA

[IpakTuueckas pabota mo Teme

"CpezncrBa HCKYCCTBEHHOTO
uHTEIIeKTa"

https://m.edsoo.ru/7PWFWI1T16

https://m.edsoo.ru/HSOPHSFHE

19

dopmanuzanus MOHITUS
anroput™ma. MammnHa TeropuHra
KaK yHMBEpPCaJIbHast MOJEIb
BblyncieHuii. Tesuc Yépua—
Trropunra

https://m.edsoo.ru/TS2J4GN9S

20

[IpakTnueckas pabota 1o Teme
"CocraBieHue pocTou
IIPOrpaMMBbl JUIsI MAIIUHBI
Teropunra"

https://m.edsoo.ru/SO6FMKTSV

21

22

23

Mammna Iocra
HopmaneHsie anropugmst
Mapxkosa
ANTOpUTMUYECKH

HEpa3pCIINMBIC 3aa1H. 38.,[13‘-13
octanoBa. HeB0O3MOXKHOCTH

https://m.edsoo.ru/KD8P8S0BO

https://m.edsoo.ru/EA2DPC84Y

https://m.edsoo.ru/EMWUEDNR9




24

aBTOMaTHUYECKON OTIaKU
IIpOrpaMm

CI10KHOCTB BBIUMCIIEHUN

https://m.edsoo.ru/DI2DPE0X0

25

ITouck npocTeIX 4yKces B
3aJaHHOM JIMaIla30HE C
IIOMOUIBIO AJITOPUTMA «PELLETO
Oparochenar

https://m.edsoo.ru/H3J1UQKCS8

26

27

28

[IpakTuueckas pabota 1o Teme
"ITorck IPOCTBIX YKCEN B
3aJlaHHOM Juana3oHe”
MHoropaspsiiHble Lieble Yucia,
3aJjauu JJIMHHOM apu(MeTuKu
[IpakTnueckas padbota 1o Teme

"Peanu3anusa BEIYUCIEHUI C
MHOTOpPa3psIHbIMA YUCIaMu"

https://m.edsoo.ru/SN9A7JITV

https://m.edsoo.ru/SFLDAQPS3

https://m.edsoo.ru/JGIPZP98C

29

CrnoBapu (accoluaTuBHBIC
MacCHUBBI, OTOOpaxeHHs ). X31III-
tabnuupbl. [loctpoenue
as1(haBUTHO-4aCTOTHOTO CJIOBaps
U1 33JJAaHHOTO TEKCTa

https://m.edsoo.ru/TO6DTYWVT

30

[IpakTnueckas pabota 1o Teme
"[locTpoenue angaBuTHO-
4acTOTHOTO CJIOBaps AJis
3aJaHHOr0 TeKcTa"

https://m.edsoo.ru/ WYRSXTHVB

31

AHanm3 TeKkcTa Ha €CTECTBEHHOM
s13pIKe. Brineinenue
IMOCJIEIOBATEILHOCTEH 110
mabmnony. PerynspHsie

https://m.edsoo.ru/YJVBOBEEG




32

BbIpakeHHs. YacTOTHBINA aHAIN3
[IpakTruyeckas pabora o Teme
"AHanu3 TeKCTa Ha
€CTECTBEHHOM SI3bIKE"

https://m.edsoo.ru/SAFNKXPAL

33

34

35

36

Creku. AHanu3 NpaBUIBHOCTU
CKOOOYHOI'O BBIPAXKEHUS

Bbruncienue apupMeTuaeckoro
BBIPpAXKCHUS, 3AlITMCAHHOIO B
noctukcHoM hopme

[IpakTuueckas pabota mo Teme
"Berunciaenue apuMeTHIECKOTO
BBIPQKEHUS, 3aITUCAHHOTO B
noctdukcHoi hopme”

Ouepenu. Mcnons3oBanue

oucpean 11 BpEMCHHOI'O
XpaHCHUA NaHHBIX

https://m.edsoo.ru/UZ06WG18Q

https://m.edsoo.ru/4APHZ53JB

https://m.eds00.ru/BOY6RWSEC

https://m.edsoo.ru/RFBVQ14TO0O

37

[IpakTnueckas pabota 1o Teme
"Ucnonws3oBanue ouepenu"”

https://m.edsoo.ru/270RH6HKM

38

Jepesbs. Peanusanus nepesa ¢
MTOMOIIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonunbIe (OMHApHBIE) 1EPEBbSI.
[Toctpoenue nepesa mis
3aJIaHHOTO apU(PMETHIECKOTO
BBIPAXKECHUS

https://m.edsoo.ru/ WXTKRVSPL

39

[IpakTnueckast pabota 1o Teme
"Hcnonb30BaHue O€PEBbEB IS
BBIYUCIICHUS apH(PMETHICCKAX
BbIpaKeHHI"

https://m.edsoo.ru/4B7IBOLGP




40

41

42

43

PexypcuBHBIE alTOpUTMBI
obxona nepesa. Mcmonb3oBanue
CTEeKa M o4epean Uil 00Xoaa
nepeBa

PexypcuBHBIE alTOpUTMBI
obxoxa aepesa. Mcrnonp3oBanue
CTEeKa M o4epean Uil 00Xoaa
nepeBa

Anroput™msl Ha Tpadax.
[TocTpoeHre MUHHUMAIBHOTO
OCTOBHOTO JIepeBa B3BEIIICHHOTO
CBSI3HOTO HEOPHUEHTUPOBAHHOT'O
rpada

O6xox rpada B rmybuny. O6xox
rpada B MIMPUHY

https://m.edsoo.ru/IL45K77G4

https://m.edsoo.ru/M88PBJ581K

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

https://m.edsoo.ru/PDOGDKZXS5

44

KonnyecTBo pa3inuHbIX yTei
MEX/1y BEpIIMHAMU
OpPUEHTUPOBAHHOTO
alMKJINYECKOro rpaga

https://m.edsoo.ru/OK5SXBLF1B

45

46

47

Asroput™ JIeHKCTpBHI.

[IpakTryeckas pabora o Teme
"BrIunciieHue TTHHEL
KpaTyauuiero myTH Mexy
BepIIMHaMu rpada (anropuTm
HeiixcTpsbr)”

Anroputm ®noiina—Yopmamia

https://m.edsoo.ru/CRN45WQO59

https://m.edsoo.ru/OPUC4APCM

https://m.edsoo0.ru/4T2Y64Y1Y

48

3aiauu, pemraeMpie ¢ TOMOIIBIO
JUHAMHYECKOTO

https://m.edsoo.ru/OB0O3M36FA




49

50

51

52

MIPOrpaMMHUPOBAHMUSL:
BBIYMCIICHHE PEKYPCUBHBIX
byHKIUH

[IpakTuueckas pabota 1o Teme
"Beruncienue pekypcuBHBIX
(GYHKIHHA ¢ TOMOIIBIO
JTUHAMUYECKOTO
IIporpaMMupoBaHus”

3anaun, periaeMble ¢ TOMOIIBIO
JMHAMHYECKOTO
MIPOrPaMMHUPOBAHUS: TOACUYET
KOJIMYECTBA BAPUAHTOB

[TpakTrueckas paboTa Mo Teme
"I[Toncuér KoJIMUeCTBA BAPUAHTOB
¢ MOMOIIBI0O JUHAMUYECKOTO
IIPOrpaMMHUpPOBaHUA"

3aiauu, peraeMbpie ¢ TOMOIIBIO
JMHAMHYECKOTO
MPOrPaMMUPOBAHMUS: 33141
ONITUMU3AINH

https://m.edsoo.ru/I39CZ91D1

https://m.edsoo.ru/N6B4V28X5

https://m.edsoo.ru/TO288GY9B

https://m.edsoo.ru/VMITOV2IU

53

[TonsTHe 0 mapagurmax
nporpammupoBanus. O63op
S3BIKOB ITPOrpPaMMUPOBAHUS

https://m.edsoo.ru/ESL36V11V

54

TToustue 00 00BEKTHO-
OpPHUEHTHUPOBAHHOM
MPOrPaMMHPOBAHUH

https://m.edsoo.ru/XQP3TUBLF

55

O0bexTHI U Ki1accsl. CBoiicTBa U
METOIbI OOBEKTOB

https://m.edso0o.ru/6JQJCIGXS




56

57

OOBEKTHO-OPUEHTUPOBAHHBIH
aHaIu3

[IpakTuueckas pabota 1o Teme
"Hcnonp30BaHre rOTOBBIX
KJIaCCOB B Iporpamme"

https://m.edsoo.ru/LXRDV5535

https://m.edsoo.ru/9U0X7ZSAH

58

Pa3paboTka mporpamMmM Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO
oAxo/a

https://m.edsoo.ru/1PCNI90X2

59

[IpakTuueckas padbora
"Pa3paboTka npocroit
IIPOTPaMMBI C UCTIOIH30BAHUEM
KJ1accoB"

https://m.edsoo.ru/OSXBALUVU

60

61

62

Nuxkancymsanus. [Ipaktuaeckas
pabota o Teme "Pa3paboTka
KJIacca, UCIOJIb3YIOLIErO
WHKaTCyJsuo"
Hacnenosanwue. [Tonumopduzm

[IpakTnueckas pabota 1o Teme
"Pa3zpaboTka nepapxuu kiaccos"”

0.5

https://m.edsoo.ru/XWFD3SRL6

https://m.edsoo.ru/3IPHY7VDC

https://m.edsoo.ru/TDEZGXE92

63

64

65

Cpenpl ObICTpOit pazpaboTKu
nporpamm. IIpoektupoBanue
uHTepdeiica moab3oBaTens
ITpoexTrpoBanue uHTEpPeiica
IIOJIB30BATENIS

Hcnonbs3oBanne roToBbIX
YIPaBISEMBIX JIEMEHTOB IS
nmocTpoeHus uarepdeiica

https://m.edsoo.ru/IL6XE9IBF

https://m.edsoo.ru/18FFURCHI

https://m.edsoo.ru/8440Q17ZXE4

66

[IpakTuueckas pabota 1o Teme

https://m.edsoo.ru/M7J3MMDEI




67

"PazpaboTka mporpaMMsl ¢
rpadudeckum uaTepdericom”

N3ydeHnue BTOporo si3bika
MIPOrPaMMHUPOBAHUS

https://m.edsoo.ru/LOIPRNA7S

68

69

70

71

N3yuenue BTOPOro s3bIKa
IIPOrpaMMHUPOBAHUS

OTansl KOMIIBFOTEPHO-
MaATEMaTHYICCKOI'O
MOACIIMPOBAHUA

Jluckperusanus npu
MaTeMaTH4eCKOM
MOJIETTUPOBAHUU HETPEPHIBHBIX
npoueccoB. MoienupoBanue
ABHUKCHU S

[TpakTrueckas paboTa Mo Teme
"MopenupoBaHue JBUKEHUS"

https://m.edsoo.ru/NKNMXM4HU

https://m.edso00.ru/Q5J50KWIN

https://m.edsoo.ru/ZXKKJQ1UQ

https://m.edsoo.ru/YCLZ4UHHA

72

MopenupoBanre OMOJIOTUUECKUX
cucreM. [IpakTuueckas padbora
o reMe "MoaenupoBaHue
OMOJIOTHYECKUX cUCcTeM"

0.5

https://m.edsoo.ru/925RWHI1WH

73

MaremaTudecKkue MOJIEIH B
SKOHOMHUKE. BEIuncimTenbHbIE
SKCHEPUMEHTBI C MOJIETISIMU

https://m.edsoo.ru/HYZZHAQZI

74

BepositHOCTHBIE MOAENH.
[IpakTuueckas pabota 1o Teme
"MMuTalnOHHOE MOJICIIMPOBAHUE
¢ MOMOIIBIO MeToa MoHTe-
Kapmo"

0.5

https://m.edsoo.ru/RSDL7ZK22




75

76

KomnsrorepHoe MoaenvpoBanue
CHUCTEM YIIPABJICHUSA

O6paboTka pe3ynbTaToOB
IKCIIEPUMEHTA

https://m.edsoo.ru/D52P3UQNN

https://m.edsoo.ru/VSBW4WV43

77

78

79

80

81

Tabnuunele (pensuoHHbIC) Oa3bl
JTAHHBIX

ITouck, coprupoBka u
¢buIbTpanus JaHHBIX. 3aIPOCHI
Ha BBIOOPKY JAHHBIX. 3alpOCHI C
napamerpamu. Boruncisemble
I0JIS B 3aIIpOCax

[IpakTnyeckas padboTa 1Mo Teme
"PaboTa ¢ roToBO# 0a3oi
ITaHHBIX"

MHororabianyable 0a3bl JaHHBIX.
Tumsl cBsA3el Mex a1y TaOIUIIaMH.
BHaentauii kimrod. IemoctHOCTh
0a3bl JaHHBIX

[IpakTryeckas pabora o Teme
"Pa3zpaboTka MHOTOTAOIUYHOM
0asbl JaHHBIX"

https://m.edsoo.ru/ISOMIQ8G4

https://m.edsoo.ru/GTZBVTII7

https://m.edso0o0.ru/X7YS6VTTG

https://m.edsoo.ru/ XPHOBTDMS

https://m.edsoo.ru/4FHJ25TDD

82

3anpockl K MHOTOTA0 TMYHBIM
0a3aM JaHHBIX

https://m.edsoo.ru/UVTVOW6RW

83

84

[IpakTnueckast pabota 1o Teme
"3anmpockl K MHOTOTA0TMYIHON
6a3ze naHHbIX"

SI3bIK ynpaBiieHUs JAHHBIMU
SQL

https://m.edsoo.ru/F9YXMVOB7

https://m.edsoo.ru/PJM9PKQMR




85

86

[IpakTuueckas pabota 1o Teme
"VrpaBneHue JaHHBIMU C
MOMOIITBIO si3bIKa SQL"

Hepensimmonnsie 6a3bl JaHHBIX.
DKCHEPTHBIC CHUCTEMBI

https://m.edsoo.ru/GL552SSUD

https://m.edsoo.ru/8YQXGKB6U

87

88

89

90

NHTepHeT-npriioxKeHus

[TonsiTue o cepBepHOl U
KJIMEHTCKOM 4acTAX cauTa.
TexHonorusa «KJIMeHT —
cepBep», €€ JOCTOMHCTBA U
HEJIOCTATKU

OcHoBbI a361ka HTML
[IpakTuueckas pabota o Teme

"Co3aaHue TEKCTOBOI BEO-
CTpaHUIIbI"

https://m.edsoo.ru/VUNNCDB4U

https://m.edsoo.ru/N6DWP4IRG

https://m.edsoo.ru/G2HZZBEEJ

https://m.edsoo.ru/DD7JRDZ9N

91
92

OcHoBoI a361ka HTML
OcHoBHI a361ka HTML

https://m.edsoo.ru/QY71J10R7
https://m.edsoo.ru/YLBK9SMHJ

93

[IpakTnueckas pabota 1o Teme
"Co3nanue BeO-CTpaHHUIIbI,
BKJIFOYAIOLIEN MYJIBTUMEIUNHBIE
00BEKTHI (PUCYHKH, 3BYKOBBIE
JaHHBIC, BUIE0)"

https://m.edsoo.ru/6EIX04QCK

94

OCHOBBI KaCKaJgHBIX TaOIHUI]
ctuneit (CSS)

https://m.edsoo.ru/VOH31EQRS5

95

[IpakTuyeckas pabora o Teme
"OdopmiieHne cTpaHuIlbl
MTOMOIIIBIO KaCKaTHBIX TAOJIHII
cTuieit”

https://m.edsoo.ru/MGSEDM7TA




96
97

Cuenapuu Ha s3bIKe JavaScript

Cuenapun Ha s13p1Kke JavaScript

https://m.edsoo.ru/VHYQBFI55
https://m.edsoo.ru/2KY4Y6AT6

98

99

®opmbl Ha BeO-CTpaHULIE

[IpakTuyeckas paborta 1o Teme
"O6paboTka naHHBIX GpopM"

https://m.edsoo.ru/EPVSADCQR

https://m.edsoo.ru/KFCH27ELA

100

Pa3memenue Beb6-caiiToB. Ycimyra
XOCTUHTA. 3arpy3ka (aiiyioB Ha
calTt

https://m.edsoo.ru/Y6VM4R542

101

Kanpuposanue. Ucnpasienue
NepCIEeKTUBBL. [ ncTorpaMmma.
Koppekuust ypoBHE, KOPpEKLIH
uera. O0ecuBeunBaHUE
[BETHBIX N300paskeHMI

https://m.edsoo.ru/ITHJ27RN3F

102

BBox n3zobpaxenuii ¢
WCTIOJIb30BAHUEM PA3THUHBIX
U (POBBIX YCTPOICTB.
[IpakTnueckas pabota 1o Teme
"O6paboTka HUPPOBBIX
¢dororpaduii”

0.5

https://m.edsoo.ru/7GRK7JKF5

103

Peryms. Pabota ¢ obnacTsamu.
Ounbtpsl. [IpakTnueckas padora
o TeMe "Perymb nudpossix
¢dotorpapuii”

0.5

https://m.edsoo.ru/LUXAXOCRP

104

105

MHorocnoitHble H300pakeHus.
TexcToBsle caou. Macka ciosl.
Kanainsl. Coxpanenue
BBIIEJIEHHON 00J1acTH

[IpakTuyeckas pabora o Teme

https://m.edsoo.ru/OZ8ER32MA

https://m.edsoo.ru/Z6PEF79A GO




"MHorocnoitHbsie n300paxeHus"

[ToaroroBka wiuTrOCTpauU 115
BeO-caiiToB. [IpakTrnueckas

106 pabora 1o Teme 0.5 https://m.edsoo.ru/7QFG9KBYK
" AHUMHUPOBAHHBIE
n3o0paxeHus"
Bektopnas rpaduxa.
107 Bekropuzanus pacTpoBbIxX https://m.edsoo.ru/PIRONJEXW
n300pakeHUI
[IpakTnueckas padbota 1o Teme
108 " " 1 https://m.edsoo.ru/W847Z3DOGI
BekropHas rpaduka
[TpuHIMIIBI TOCTPOCHUS U
109 pPEeAAKTUPOBAHUS TPEXMEPHBIX https://m.edsoo.rut/KBPNWPJEA
MOZEeIIeH
[IpakTuueckas pabota 1mo Teme
110 "Co3ngaHue npocThIX 1 https://m.edsoo.ru/2XDC5NKUP
TpEXMEpHBIX Mozenen"”
111 Cerounsie Moenu. Marepuabl https://m.edsoo.ru/WF3MVD2FH
[IpakTuueckas pabota 1mo Teme
112 " 1 https://m.edsoo.ru/Z917SRT8Z
Cerounsie mogenn"
MopenupoBaHre HCTOYHUKOB
113 ACTAD https://m.edsoo.ru/TXUL8GD3U
ocseleHus. Kamepsl
[IpakTnueckast pabota 1o Teme
114 " " 1 https://m.edsoo.ru/I78NVIQDI
Pennepunr
AnnutuBHbIe TexHOJMOTHH (3D-
115 https://m.edsoo.ru/6WI1WT296C
MIPUHTEPHI)
[TonsTHE O BUpPTYaIbHOM
116 Pty https://m.edsoo.ru/BZDFAHW04

PCAIBHOCTH U JONOJIHEHHOM




PEAITBHOCTHU

117 Pe3epBHOE Bpems 1 https://m.edsoo.ru/X3RHKBZCM
118 PesepBHOE Bpems 1 https://m.edsoo.ru/H4AFKWSW13
119 PesepBHOE Bpems 1 https://m.edsoo.ru/1 1GT2RYIK
120 PesepBHoe Bpems 1 https://m.edsoo.ru/BSTC2EJSB
121 PesepBHOE Bpems 1 https://m.edsoo.ru/70QVL280OH
122 PesepBHOe Bpemst 1 https://m.edsoo.ru/MR3TQ44J7
123 PesepBHOE Bpems 1 https://m.edsoo.ru/BHX69GQO6
124 PesepBHOE Bpems 1 https://m.edsoo.ru/V101XFZX3
125 PesepBHOE Bpems 1 https://m.edsoo.ru/TUTHED92
126 PeszepBHOe Bpemst 1 https://m.edsoo.ru/VELYQXZD6
127 PesepBHOE Bpems 1 https://m.edsoo.ru/LV8CIMOG6R
128 PeszepBHOe Bpemst 1 https://m.edsoo.ru/OUQIILVQF
129 PesepBHoe Bpems 1 https://m.edsoo.ru/UI3Y8YDS7
130 PeszepBHoe Bpemst 1 https://m.edsoo.ru/T6XN3WBVK
131 PesepBHOE Bpems 1 https://m.edsoo.ru/3H6SCO6XT
132 PesepBHOE Bpems 1 https://m.edsoo.ru/1L4ACVP5G8
133 PesepBHoe Bpems 1 https://m.edsoo.ru/KCD677PMT
134 PesepBHOE Bpems 1 https://m.edsoo.ru/EPSMZV6J8
135 PesepBHoe Bpems 1 https://m.edsoo.ru/1ET8F6XPS
136 PeszepBHOe Bpemst 1 https://m.edsoo.ru/G7913B48L
OBUIEE KOJIMYECTBO YACOB I10 136 36.5

[TPOT'PAMME







IMPOBEPSIEMBIE HA EI'D 110 UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[TorrMaHre OCHOBHBIX NPHHIIAIIOB YCTPOWCTBA W ()YHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWJIBHBIX KOMITBIOTEPOB; TCHJIICHIUI
pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJIOTHM; BJIAJICHUE HaBBIKAMH Pa0OThI C
OINEPAlMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH IPOTPAMMHOTO
obecrieueHHss I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPHUHLMIAX OpraHU3allUd U

Q)YHKHHOHI/IpOBaHHﬂ KOMIIBIOTCPHBIX ceTet

1.3

ITormmanne OCHOBHBIX MNPUHOUIIOB JUCKPETU3AllUKU Pa3JINYHBIX BHUIOB

uHpopMaun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOW M TEKCTOBOM
uHpopMaluuy (3alMCh 4YMCEN B MO3UIHOHHONW CHCTEME CUYHMCIEHHUS,
JIEIMMOCTb LIEJIBIX YMCEN; HAX0XKJIEHUE BCEX IMPOCTBIX YHCEN B 3a/laHHOM
Jvarna3one; o0paboTka MHOTOPAa3psSAHBIX LEJIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEIEHUSMH O 0a3zax JaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO3JaHUAd U pa60TLI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCIUICKTA B Pa3JIMYHBIX 06J'IaCT$IX; HaJIM4ue Hpe)lCTaBHeHI/Iﬁ 00
HCIIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3IMYIHBIX

npodeccuoHaNbHbIX chepax

1.8

Brmanenue TeopeTMHECKMM anmapaTtoM, IO3BOJIIOINIMM  OCYIIECTBIATH
IIPEJICTaBICHUE 3aJaHHOI0 HATYPAJbHOI'O YMCIIA B PA3JIMYHBIX CHCTEMAaX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKECHUM,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHUKHU; OMpPEeNATh KpaTdalluid myTh BO
B3BEIICHHOM rpade M KOJMYECTBO IyTell MexXJ1y BeplIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCcKOoro rpada




Ymemo

2.1

22

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS,
OLICHMBATh aJIeKBaTHOCTh MOJEIM MOJCIUPYEMOMY OOBEKTYy WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHUEe, KJIacCU(UKALIUS, KJIacTepH3alns, aHamm3
OTKJIOHCHUH); TIOHUMATh IOCIIEA0BATEILHOCTh PEIICHHS 3ajad aHalln3a
JIAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KAaueCTBa JaHHBIX,
BRIOOp ¥ (WJM) TIOCTPOCHHE MOJCIH, TNPeoOpa3oBaHUE IAHHBIX,

BU3yalIM3allud JaHHBIX, HHTCPIPCTAIHUA PE3YJIILTATOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX ITapaMeTpax AUCKPETU3alnn. Y MEHHE
OIPENEIATh CPEOHIO CKOpPOCTb IIE€peladd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU Iepelauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KO, OOECIEeYMBAIOUIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEUNICHWH 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHWCEJI, aITOPUTMbI MOCTPOCHUS 3aAlUCH YHCJA B MO3UIMOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia I10
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCia B MO3ULMOHHOW CHCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHME  BBINOJHSATH

apI/I(l)MeTI/I'-ICCKI/Ie orncpanyru B IIO3UIIUOHHBIX CUCTEMaX CYHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTHMHHOCTH  BBICKAa3bIBAHMUS,

COACPKAIICTO MIEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath aaroOpUTMUYECKUE 3aJaud, CBSI3aHHBIE C AaHAITU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYTH MEXIy BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX ITyTeH MEXIY BEpIIMHAMH

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada)

2.8

YMeHHue HCIoNIb30BaTh AEPEBbs IIPU aHAINU3E U IIOCTPOCHUU KOAOB U VIS
IpeICTaBiIeHUs apu(METHUECKUX BBIPAKEHHUH, NpU peIIeHUH 3a/1ad
IIOMCKA U COPTHUPOBKH; YMEHHUE CTPOUTH ACPEBO WIPBHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATh BBIUTPBILIHYIO CTPATETUIO

UTPBI
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2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIIOJIb30BAHUCM Ta6JII/II_I
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIIKWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeneNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHpPOBAHME 3JEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOMYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCIICHUSA OHHOﬁ 3aga4u

2.11

Brnanenue yHUBEpCaIbHBIM  S3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUTAX JAHHBIX M CTPYKTypax IAaHHBIX; YMEHHE HCIOIb30BaTh OCHOBHBIE
VOPaBJSIIONIME  KOHCTPYKIIMH;  YMEHHE  OCYIISCTBJISATh  aHAIIU3
MPEIUIOKECHHOW  MPOTPpaMMBI:  ONPENENSITh  PE3YJbTaThl  PaOOTHI
MIporpamMMbl MPH 3aJaHHBIX MCXOJHBIX JAHHBIX; OMPEACIATh, MPH KaKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJNyYE€HUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
mporpamMmbl;  (OpMyNIHpOBaTH  TPEMIOKEHUS MO  YIYYIICHUIO

MporpaMMHOTO KOa

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAaHHOM JUIsI  H3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPAaOOTKH YHCEI, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME YHMCIa B BUAE HaOOpa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XKJIeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) HUpHI
HaTypaJIbHOTO YHCJa, 3alIUCAHHOTO B CHUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He npeBblmaonmM 10; BbluuCiIeHHe OOOOLIEHHBIX XapaKTEPUCTUK
AIIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEIO0BATEIBHOCTH (CYMMBI,
MIPOM3BENICHUSI  CpPEAHEero  apu@MeTHYecKoro, MHHUMAIbHOTO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBIETBOPSIOMINX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIOJIb30BaTh B MpOrpaMMax JaHHbIE pPa3IMYHBIX THUIOB C YYETOM
OTpaHMYEHUIN Ha JMaNa3oH UX BO3MOXHBIX 3HAUEHUH, NPUMEHSTH IpU
pEIIEHNN 3aa4 CTPYKTYpPBI JAHHBIX (CIUCKH, CIOBapH, CTEKH, OUEPE.H,
JI€PEBbsI); MPUMEHSATh CTaHJAPTHBIE U COOCTBEHHbIE MOANPOTPaMMBbI IS
00pabOTKM YMCIIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK; UCIOJIb30BATH MPU
pa3paboTke mporpamMm OUOIMOTEKH MOAMPOTPaAMM; YMEHHUE HCIIOIH30BaTh

CpEJCTBA OTJIAAKH MPOrpaMM B CpEZIe IPOrpaMMUPOBaHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIsL aHaJln3a,

npeacTaBieHus M 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




peleHns, moadop JUHUHM TPEHJA, pPEIIeHHE 3a/1ad IMPOrHO3UPOBAHMUS);
YMEHHUE HCIOJb30BaTh TaOMWYHbIE (pENAUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
ITO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06pa60TKa OOJIBIINX JaHHBIX

[IpyHUKIIBI MOCTPOEGHMS U annapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEil.
CereBble mnporokosnbl. Cerb HWMurepHer. Appecanuss B cetu HMHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomennsix umeH. Paznenenune IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HO,Z[CCTGIZ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGmoHsl g omucaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(OPMALIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHalla CBS3H

HIudpoanue aanHbIx. CUMMeTpUYHble U HecuMMeTpuuHble mUGpsl. [ndps
npocroit 3amensl. [udp Lezaps. udp Bukenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitonive 00HapyXUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. Paccrosinne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
TeopeTnueckrue 0CHOBBI HHPOPMATUKHI

JlBonuHoe  KoaupoBaHue. PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUHN, 3alTMCAaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJIOB.
Ycnosue ®ano. [locTpoeHHe OMHO3HAYHO NEKOJIHUPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

Teopernueckue mnmoaAXoAbl K OIEHKE KojiudecTBa HHGopmauuu. EauHuIb
U3MEpeHusi KonuuecTBa uHpopMmanuu. AnpaBUTHBI MOIXOA K OIECHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJIUTUBHOCTH HH(opmanuu. Popmyna

Xaptim. Madopmanus u BeposaTHocTh. Popmyina [llennona

2.3

Cuctembl cumcnenus. Pa3BépHyTas 3amuch ILETIBIX M JPOOHBIX YHCENT B
HO3UIIMOHHON cucTteMe cuucieHus. CBOWCTBA MO3WIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO IU(p B 3aMUCH, MPU3HAK JSTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUS. AJIFOpI/ITM HepeBona IISJI0T0 yuciia mu3 P—H‘-IHOfI CUCTEMBbI CUHUCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoJa KOHEUHOH P-muHON npoOu B AECATHUHYIO.
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2.5

AJropyuT™M TEpeBOJia LIEJIOr0 Yucia U3 JACCITUYHOW CHCTEMbl cuucieHus B P-
nunyro. IlepeBox KoHewHOH aecsaTHuHOW Jpobu B P-munyro. JIBowuHas,
BOCBMEpUYHAsl U HIECTHAAATEPUYHAs CUCTEMbI CUUCIICHUS, CBSI3b MEXAY HUMU.
ApudmeTrrueckue ornepanuy B MO3UIUOHHBIX CHCTEMaX CUUCIICHUS

TponuHas ypaBHOBEIIEHHAsI CUCTEMA CUUCIEHUA. [[BONYHO-/IecATUYHAs cCUCTEMA
CUMCIICHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIICHUI

2.6

2.7

2.8

2.9

KomupoBanue n3o0paxenuii. Onenka nHGOPMaAIMOHHOTO 00bEMa TpaguuecKux
AAaHHBIX HIPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOOAWpOBaHHUA LBETA. HBGTOBBIG
monenu. KogupoBanue 3Byka. OneHka HH(GOPMAlMOHHOIO 0O0BbEMa 3BYKOBBIX

JaHHBIX IIPU 3aIlaHHbIX YaCTOTC JUCKPETU3AIUN U PA3PAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. IloHsTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuyd. Tabmunpel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlormueckue ToxaecTBa. JlJornyeckue onepanuy 1 onepanyuy HaJ MHOKECTBAMH.
3aKkoHBl anreOpbpl JIOTUKU. OKBHUBAJEHTHBIE IPeoOpa3oBaHUs JIOTMUECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPaBHEHU.

Jlormueckue ¢QyHKIUU. 3aBUCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKHUX
(GyHKIMH OT KOJTMYECTBAa apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPAKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX SJEMEHTax Mo
3aITaHHOMY JIOTHYECKOMY BBIPQKCHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS T10

JIOTUYECKOM cXeMe

2.10

2.11

Mopemu u wmonenupoBanue. llenmn monmenupoBaHus. AJEKBATHOCTh MOJETH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOJACTUPOBAHUS B BUE, YAOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TPadUKH).

[IpeacraBnenue uenbIX 4YHCEN B NaMATH Kommbiorepa. OrpaHuue€HHOCTh
JUana3oHa 4YHcell MpH OTrpaHUYEHWH KoiudecTBa paspsnoB. I[lepenonHeHue
paspsnHON ceTku. be33HakoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGuToBbIe JorMueckue onepanuu. Jlormueckuit, apudmernueckuii u

nuknnueckuit  casurd. lludpoBanne ¢ mOMOIIBIO MOOUTOBOW  OIepaluu




2.12

2.13

2.14

«uckirogaromee UJIH»

[IpencraBicHue BEIECTBEHHBIX YHCEN B NMAMATH KOMIIBIOTEpA. 3Hadaulas 4acThb
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeHIECTBEHHBIX uucen. [IpoGiembl
XPAHECHMUS BEIECTBCHHBIX YHUCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsaoB. BeinonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIMCKOB CMEXHOCTU. PelieHue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamm3oM rpadoB (mocTpoeHue
ONTUMAJIBFHOTO MYTH MEXIYy BepIIMHaMU Trpada, ompeaeneHue KOJIUYECTBA
pa3IMYHBIX NyTeH MEX]y BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBpsi moucka. CrocoObl o0xona aepesa.
[IpencraBnenne apupMeTUYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpad)oB U 1epeBLEB IIPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JIMcKpeTHbIE UIPbI IBYX UTPOKOB ¢ MoJaHON MHpopmanuei. [loctpoenue nepesa
nepebopa BapuUaAHTOB, OINMCAHUE CTPAaTeTMU HUIPhl B TaOIWYHOM ¢opme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITAN. Breiur PBIIIHBIC CTPATCTUU

CpeI[CTBa HCKYCCTBCHHOTI'O HWHTCIIJIICKTA. I/II[CHTI/I(I)I/IKEII_[I/IH n IIOUCK
I/I306pa)I(GHI/II>'I, paciio3HaBaHuEC JIUII. Hcnons3oBanne MeTONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqafoumx cucremax. Mcronp3oBanue MCTOOO0B UCKYCCTBECHHOT'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHUBEpPCAJIbHAs

MOJEJb BEIYMCICHUMN

3.2

OneHka CIOXXKHOCTH BblUMCIeHHH. Bpemst paGoTel U 00BEM HCIONIB3yeMOit
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CII0)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHUAJIBHON
cinoxHoctd. Ilepebopuble anroputmbl. IlpuMepsl pa3IUYHBIX aITOPUTMOB

peICHUA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTH

33

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIIpaBJIEHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNroputMoB. OmnpexneneHue

MCXO/IHBIX TaHHBIX, IPU KOTOPBIX aJlTOPUTM MOXKET J1aTh TpeOyeMblil pe3yabTar

34

Anroputmbl  00paOOTKM HATypalbHBIX YHCEN, 3alHMCaHHBIX B TMO3UIUOHHBIX
cHUCTeMaX CYHMCICHMSA: pa3OMeHHe 3aluCd YHUCIa Ha OTACIbHbIE IH(PHI,
HaxXOXXJICHHE CYMMbl M TPOU3BENCHMS LM(p, HAXOXKICHHE MaKCUMaJIbHOU

(MUHUMATBLHOM ) TUQPHI.




[IpencraBnenne ymucia B BUAEC Ha0opa MPOCTBIX COMHOXHUTENEH. AJITOPUTM
OBICTPOTO BO3BENICHUS B CTEEHb. [IOMCK POCTHIX YHCEN B 3a/IaHHOM JIHANa30He

C MIOMOIIIBIO ATITOPUTMA «penieTo IparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3aga4u ﬂHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrHYeckue. BerBieHus.
Cnoxusie ycinoBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M TBOMYHBIC (ailibl.
QaiinoBsie nepemeHHble ((ainoBbie ykazatenu). Urenue u3 daina. 3anuch B
(arti.

Pazbuenue 3amaun Ha moa3anaun. [logmporpaMmer (TpotieAypsl U PYHKITHH).

Vcnonp30BaHne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anru pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJIbI
pelieHusl ypaBHEHMi: MeToJ] mepebopa, MeETOJ| TIOJOBUHHOIO JIEJIEHUS.
[IpuOnmxE€HHOE BBIUMCIIEHHE JUIMH KPHUBBIX. Bpluucienue miomanei ¢uryp c
MTOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ NPSIMOYTOJIbHUKOB, METOJ Tpamerui).
ITouck makcumyma (MUHUMYMa) QYHKUMH OJHOW TEpEeMEHHOH MEeTOJ0M

ITOJIOBUHHOT'O ACTICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00paOOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBa IO MPOOCIBHBIM CHUMBOJIAM, MOWCK TOJCTPOKH
BHYTPU JaHHOW CTPOKH, 3aMEeHa HAWJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM an(aBUTE, YAOBIETBOPSIONMIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BpraucieHne  0000IMIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEA0BAaTEIbHOCTH
(CyMMBI, TIPOU3BEACHHUS, CpEIHEro apuMETHYEeCKOro, MUHUMAIBHOTO U
MaKCUMaJbHOTO DJJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
AJroput™Mbel paboOTHI C 3JIEMEHTAaMH MacCHUBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpOBKa
cmusitHueM. brpicTtpas coptupoBka maccuBa (amroput™ QuickSort). J[BowuHBII

IIOMCK B OTCOPTHPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpulbl). ANTOPUTMBI 00pabOTKH  JIBYMEpPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 33/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U
CTOJIOIIOB IByMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxkeHuWs).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTa

Crexku. AHaNM3 TPaBWIBHOCTH CKOOOYHOTO  BBIp@XEHHA. BblumcieHue
apru(METHYECKOTO BBIPAKEHUS, 3aIIMCAaHHOTO B MMOCT(HUKCHOM hopme.

Oqepezm. Hcnonp3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. [locTpoeHrme MHHHMAIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTeil MeX 1y BepIIMHAMHU OPUEHTHPOBAHHOTO alUKIMUYECKOro rpada. AIropuTM
JlerkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOoMuYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMbsl 006xoja nepesa. Vcnonb3oBaHue cTeka u
ouepenu ans o0Xoja aepena

JluHaMHuecKoe IpOrpaMMUPOBAHNE KaK METOJ PELIEHUS 33]a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
IIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIUH, MOJCUYET KOJIUYECTBA

BAapuaHTOB, 3ala4v ONITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOAXOJA.

Wukancynsuus, Hacae0BaHue, MoJIMMophu3M
WNudopmanoHHbIe TEXHOJIOTUU

Ananu3 nanHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
KjaccuuKkanus, KilacTepusanusi, aHaau3 oOTkJIOHeHHH. IlociemoBaTenbHOCTH
perieHus 3a1a4y aHaM3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BHIOOp M (WIM) TIOCTPOSHHE MOJENH, Mpeodpa3oBaHue
JAHHBIX, BU3YyalIU3allMs JaHHBIX, MHTEpIpeTanus pe3ynbratoB. [IporpamMmubie
cpenctBa u HMHTepHeT-cepBHUCH Ui OOpaOOTKM M NPEICTABICHUS JTaHHBIX.

Bonwmue nanabie. MammaHOE 00yUueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJCKTPOHHBIX TaONWIl. BBIUUCIEHHWE CYMMBI,
cpenHero  apuMETHYECKOro, HAWMOOJbIIEr0o  (HAaUMMEHBIIETO)  3HAYCHUS

nuanazoHa. Beraucnenue ko3 duIMeHTa KOPpeNmsUH JBYX pSJIOB JaHHBIX.




[TocTtpoeHne cromOuaThiX, JTUHEWYATHIX W KpPYroBbIX nuarpamm. [loctpoenmue
rpadukoB ¢pyakiui. [Tonbop TUHUM TpeHIIa, pelIeHre 3a/1a4 IPOTHO3UPOBAHUSI.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanuss Npd  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOJAENM B OKOHOMHUKE. BblunciuTenbHbIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. MeTon
HAaUMEHBIIMX KBaApaToB. OIlEHKAa YHCIOBBIX MapaMETPOB MOJEIUPYEMBIX
OOBEKTOB M TMPOIECCOB. BoCCTaHOBIEHHE 3aBHCHMOCTEH 10 pe3yabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJEIH. Metonrsl Momnre-Kapio. HNmurtanmmonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuaHbIe (pesiuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTABICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmuuel. Pabota ¢ rorosoit
0a30i naHHbBIX. 3amonHeHue 0a3bl AaHHBIX. [IoMCK, cOpTHpOBKa M (UIBTpaNUs
JTaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapamMeTpaMu.
Brruncisiemble nosist B 3anpocax.

MHuorotabauunble 0a3bl JaHHBIX. TUIBI CBs3ell Mexay Tabnuiamu. BHemrHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa MMOMCKa U aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHupOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS HMCTOYHMKOB U OQopMieHUs Oubmuorpaduueckux

CCBIJIIOK




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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