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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no uHpopmatuke (yriyOJE€HHBIM ypOBEHb) Ha YPOBHE CPEIHETO
obmero oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHUIl K pe3ysbTaraM
OCBOEHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MPOrPaMMBI  CPEIHEro  OOIIeTro
oOpazoBanus, npeactaBieHHbx B @I'OC COO, a Taxke denepanbHON padboueit
IpOrpaMMbl BOCITUTaHMSL.

ITporpamma 1o wuHpopMaTUKe HA€T MNPEACTABICHUE O LENAX, oO0Imen
cTpaTerud OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHSI OOYYAIOIIUXCS CpPEACTBAMU
yuebHoro mpeamera «WHdopmaruka» Ha yriyOn€HHOM YpPOBHE, YCTaHABIIMBAET
o0s13aTenbHOe IpeIMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYpUpPOBaHHUE MO pa3jieiaM U TeMaM Kypca, ONpeaessieT paciupeesieHue ero
1o kiaccaM (rogam M3yudeHus), 1aéT NPUMEPHOE pacHpe/esieHne y4eOHbIX 4acoB
0 TEMAaTUYECKUM pasfenaM Kypca U  pEeKOMEHAyeMyl (TpUMEpHYIO)
MOCTIEIOBATEIPHOCTh  MX  HM3yYeHUS C  y4€TOM  MEXIOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€M, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.

ITporpamma 1o uHGOpMATHKE ONpPEAEIAET KOJINUECTBEHHbIE U KAUECTBEHHbBIE
XapaKTePUCTHKU y4eOHOTO MaTepHaa JIjs KaXI0TO rojia u3ydeHus, B TOM YUCIIe
JUIS COAEPXATEebHOTO HATOJHEHHs] Pa3HOr0 BHJAa KOHTPOJIS (MPOMEXYyTOYHON
aTTecTaluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX paoor,
roCy/1apCTBEHHOM UTOT0oBOM aTTectanun). [IporpamMMa no uHdopmaruke sBiaseTcs
OCHOBOM Il COCTaBJIEHUSI AaBTOPCKUX Y4YE€OHBIX NPOrpaMM U YYEOHHKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaTtuka B cpegHem oOuieM o0pa3oBaHUU OTPAKAET:

CYLIIHOCTh HMH(OPMATHKM KaK HAyYHOM JAMCLUUIUIMHBI, H3y4Yarolien
3aKOHOMEPHOCTH IIPOTEKAaHUsI U BO3MOKHOCTH aBTOMATHU3allMi MHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE ~ OONaCTM  TpUMEHEHUsT  WH(POPMATUKH, TMPEKIE  BCEro
uH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COLMANBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATUKH U HUHOOPMALMOHHOU
JESTEILHOCTH.

Kypc unpopmatuku ajis ypoBHSI CpeIHEro oOIero oOpa3oBaHUs SABIISETCS
3aBEpIIAIOIIMM D3TallOM HENPEpPHIBHONW TMOATOTOBKH OOydYalomuXcsi B 00iacTu
uHGOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, OMupaeTcs
Ha CoJIepXKaHuEe Kypca MH()OpPMATUKHA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHUS U
ONBIT  TOCTOSIHHOI'O  TMPUMEHEHUs  MH(OPMaLMOHHO-KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHHA, JaéT TEOPETHUECKOE OCMBICICHHE, WHTEPIpPEeTalnui0 U 000O0IIeHHe
3TOTO OTIBITA.



Pesynbprarel  yriyOneHHOTO YpOBHS HM3y4YeHHUS ydeOHOro MpeaMeTra
«Madpopmatrukay OPHEHTHPOBAHBI HAa TMOJIYYEHHE KOMIIETEHTHOCTEH ISt
noclenytomniei npodeccuoHaabHoM nearenbHOcTH. OHU BKIIIOYAIOT B CE0S:

OBJIaJICHUE KJIIOYEBBIMH MOHATUSMU U 3aKOHOMEPHOCTSMH, PACIlO3HABAHHE
COOTBETCTBYIOIIMX WM  TPU3HAKOB W  B3aUMOCBS3EH,  CIOCOOHOCTH
JEMOHCTPHUPOBATH PA3TUIHBIC TTOIXO/IBI K U3YUEHUIO SBICHHM;

yMEHUE peliaTh THUIOBBIC TPAKTHYECKUE W TEOPETHYECKUE 3a/auH,
XapaKTEPHBIE TSl UCTIOJIB30BAHUS METOJ0B M MHCTPYMEHTAPHS JTAHHOTO Y4eOHOTO
peIMeTa;

HaJIU4YMe TPEJCTaBICHUN O JaHHOM Y4eOHOM IMpeAMeTe Kak IIeJIOCTHOM
TeOpuu (COBOKYMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXHBIMU 00JaCTIMU
3HAHUM.

B pamkax yriayOnéHHOro ypoBHS HM3yueHUs WH(OpMATHKU 0OecreurnBaeTCs
LeJIeHaNpaBIeHHAs] TOJrOTOBKa OOyYarolIMXcsl K MPOJIOJDKEHUIO 00pa3oBaHUs B
OopraHu3anusax  nOpo(eccuoHadbHOrOo  O0pa3oBaHUA MO  CHEHHATBHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM C IU(POBBIMU  TEXHOJOTHUSMH, TaKUM Kak
mporpaMMHasi MHXeHepHs, MHGOpMaIMOHHAass 0e30MacHOCTh, WH(MOPMAIMOHHBIC
CUCTEMbl M TEXHOJOTHUH, MOOWIIbHBIE CHUCTEMBbl U CETH, OOJIbLIUE JaHHBIE U
MalIMHHOEe OOy4YeHHUE, TPOMBINUICHHBIM WHTEPHET BEIIEeH, WCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJIOTMH OeCIpOBOJHON CBSA3M, POOOTOTEXHHMKA, KBAHTOBbHIE
TEXHOJIOTHH, CHUCTEMBl PACIPEACIEHHOTO peecTpa, TEXHOJOTHH BHUPTYaTbHOU U
JIOTTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHast 1enb uU3yueHuss yudeOHoro mpeamera «HudopmaTuka» Ha
yriIyO€HHOM  ypoBHE cpeaHero oOmiero oOpa3oBaHus —  oOeclieueHue
JTaNbHEHIIer0 pa3BUTHSA WHOOPMAIMOHHBIX KOMITETEHIIUHA OO0YyYaromerocs, ero
TOTOBHOCTH K JKU3HU B YCJIOBHSX Pa3BUBAIONIETOCS WH(OPMAITMOHHOTO 00IIEecTBa
¥ BO3pACTAIOIICH KOHKYPEHIIMM Ha pBIHKE Tpyaa. B cBi3u ¢ 3THUM u3yuyeHUe
nHopmaruku B 10-11 kiraccax 10KHO 00ECIICUNTD:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUsS, OCHOBAHHOTO HAa MOHMMAaHHUU POJIU
uHhopMaTHKA, WHDOPMAITMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUIECKOTO MBIIIJICHUS;

chOpMHPOBAHHOCTh YMEHHMM pa3iandarh (akThl W OLIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMU OLICHUBAHUS U CBS3b
KPUTEPHUEB C ONPENEIEHHON CUCTEMOM LIEHHOCTEN, TPOBEPATH HA TOCTOBEPHOCTH U
0000maTe nHpopmaIuio;

chOpPMHPOBAHHOCTh  MPEJCTABICHUNA O BIUSHUA  WHOOPMAIIMOHHBIX
TEXHOJIOTUA Ha KU3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHUE COIHAIBHOIO,
YKOHOMUYECKOTO, MOJUTHYECKOTO, KYJIBTYPHOTO, IOPHUAWYECKOTO, MPUPOIHOTO,



OPrOHOMHYECKOT0,  MEIMLUMUHCKOrO M (PU3MOJIOTMYECKOr0  KOHTEKCTOB
UHGOPMAIIMOHHBIX TEXHOJIOTHI;

IPUHATHE MPABOBBIX U 3TUYECKUX ACHEKTOB MH()OPMALIMOHHBIX TEXHOJIOTHM,
OCO3HAHME OTBETCTBEHHOCTH JIFOJEH, BOBJICUEHHBIX B CO3JJaHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpoCcTpaHeHue UH(OpMaIny;

CO3JIaHUE YCIIOBUM /I Pa3BUTHUSl HABBIKOB Y4YEOHOM, MPOEKTHOM, HAy4HO-
UCCJIEI0BATENbCKOW U TBOPYECKOM NEATEIbHOCTH, MOTHBALMM OOYYarOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHdopmarukay BBIAEISIOTCS YEThIpE
TEMAaTUYECKUX Pa3ZeiIa.

Pasznen «IllugpoBasi rpamMoOTHOCTB» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JPYIHX JJEMEHTOB LHU(POBOTO OKPYXKEHHs, BKIIOUYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPE/ICTB ONEPALMOHHON CUCTEMBI, paboTe B
ceTu VIHTepHET W HCIIOJIIB30BAHUIO HHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0e30I1acHOCTH.

Pasnen «Teopermueckue OCHOBbI HH(OPMATHKHM» BKJIIOYaeT B ceOs
NOHATUHHBIN anmapar HMH()OPMATUKH, BOIMPOCH KOJUPOBaHUS HH(OpMALIUH,
U3MEpEHUs] MHPOPMALMOHHOTO O0BEMA JaHHBIX, OCHOBBI ajareOpbl JIOTMKU U
KOMIIBIOTEPHOI'O MOJEIIUPOBAHHS.

Pasnen «AaropurMel M HpPOrpaMMHpPOBAaHMe) HAIIPaBICH Ha pa3BUTHE
QITOPUTMHUYECKOTO MBILUIEHUS, pa3padOTKy aJITOPUTMOB U OLIEHKY UX CII0KHOCTH,
(dbopMUpOBaHHE HABBIKOB peaU3allii MPOTpaMM Ha S3bIKaX MPOTrPaMMHPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MHpopMaunMoOHHBbIE  TEXHOJOTMH»  IIOCBALIEH  BONPOCAM
IpUMEHEHUsT MH(POPMAILIMOHHBIX TEXHOJOTUW, pPEATM30BAHHBIX B MPHUKIATHBIX
IIPOTPaMMHBIX ITPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJa4ax aHaIu3a
JAHHBIX, HMCMOJIb30BAaHUIO 0a3 JAHHBIX U 3JIEKTPOHHBIX TaONUIl JJIS PEIICHUs
IPUKJIaJHBIX 3a7a4.

B npuBenénHoM nanee coaepxkanHuu ydyeOHoro npeameta «MHbopmatrkay
KYPCUBOM  BBIJICIICHBl JIONOJIHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTeNIbHYI0 TPOrpaMMy OOyUEHHsI, HO MOTYT ObITh MPEJIOKEHbI A1 U3YUCHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM M CIIOCOOHBIM 00YYarOIIUMCH.

VYrnyOnéHHblE  ypoBEHb U3Yy4YE€HHUS HH(OPMATUKM pPEKOMEHAyeTcs Jis
TE€XHOJIOTMYECKOr0  MpOoQuiIs, OpPUEHTHUPOBAHHOIO HAa  HHXEHEPHYI0 WU
MH)OPMALIMOHHYIO C(epbl ACSITENbHOCTU. YTIYyOJIIEHHBIH YpPOBEHb HW3Yy4YEHUS
uHGOpMaTUKN OOECTIeUnBaET: MOATOTOBKY OOYy4YalOIIUXCsl, OPUCHTUPOBAHHBIX Ha
CHELMATBHOCTH B 00JIACTH HMH(POPMAIMOHHBIX TEXHOJOTHMH M HH)KEHEPHbIE
CHELUAIBHOCTH, Y4YaCTHUE B IPOCKTHOM M HCCIIEIOBATEIbCKON JESATEIBHOCTH,
CBA3aHHOW C COBPEMEHHBIMU HAMNpaBICHUSIMH OTpaciu HHPOPMALMOHHO-



KOMMYHUKAITMOHHBIX TEXHOJIOTHH, IMMOATOTOBKY K YUACTHIO B OJIMMITHAIAX U CIa4Ye
EnuHoro rocyiapcTBEHHOTO 3K3aMeHa o HH(pOpMaTHKeE.

[TocnenoBaTenbHOCTh M3Y4YEHHUSI TEM B Tpeleiax OJHOro roja oOydeHus
MOXXET OBITh HM3MCHEHAa II0 YCMOTPCHHIO YYHUTCIS IPH IOJATOTOBKE padouei
MIPOTPAMMBI U TIOYPOYHOTO TNITAHUPOBAHUSI.

OO1ee 9rcIo 9acoB, peKOMEHIOBAHHBIX JUIS M3y4YeHHsI HHPOpMaTUKU — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Henenmo), B 11 kimacce — 136 gacoB (4 gaca
B HEJICIIO).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

udposasi rpaMoTHOCTDH

TpeOoBaHus TEXHUKH OC30IIACHOCTHM M TUTHEHBI TIpu pabore ¢
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMU [TU(DPOBOTO OKPYIKEHUS.

[IpuHUMIBEl pabOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon HeiiMmana. ABTOMAaTHYECKOE BBIMOJHEHHE MPOTPaMMbl IPOILIECCOPOM.
OnepatuBHasi, TOCTOSHHAs M JOJATOBpEeMEHHas mamsaTh. OOMEH JaHHBIMH C
noMouIbk0 mKH. KoHTposuiepsl BHEMIHUX YCTPOUCTB. [IpsAMoii 1ocTyn K maMsTy.

OCHOBHBIE  TEHJICHIMA  Pa3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHM.
[TapannenbHbie BBIYNCIICHUS. MHoromnpoueccopHbie CHUCTEMBI.
Cynepkomnbtotepbl. PacnipenenéHapie BRIYUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OonbImIMX JaHHBIX. MoOWIbHbIE HHUQPPOBBIE YCTpPOWCTBA W HUX pOJb B
KOMMYHHKALUSX. Bcrpoennslie KOMIIBIOTEPHI. MHUKPOKOHTPOJLIIEPHI.
Po6oTu3upoBanHbIe TPOU3BOICTBA.

[IporpamMmmHOe oOecrieueHne KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl
nporpaMMHOro obecredeHuss U UX HazHadeHue. OCOOEHHOCTH MPOrPAMMHOTO
oOecrieueHus: MOOWIBHBIX yCTpoucTB. [lapamienbHoe mporpaMMUpPOBAHUE.
CucremHoe mnporpamMMHoe obOecrnedueHue. OnepalnMOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBepsl  ycTpouicTB. HWHCTAIUISIUMSA W JNEUMHCTAJUALMA  [POTrPAMMHOTO
oOecrieyeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MeleHuss ¥ WUMEHOBaHUS (hallIoB B
nonroBpeMeHHon namsty. [llabmons! 1u1st onvcanus rpymn (aitios.

[IporpammHuoe oGecrnieuenue. JIuneH3upoBaHUe MPOrPaAMMHOI0 0OECIIeUEHUS
u uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOAHOE MIPOTrPaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE HCIIOIb30BAHUE MTPOTrPAMMHOTO
oOecrieueHusi U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJIaTeNIbCTBOM Poccuiickorn @enepanny 3a HENPABOMEPHOE HCIOJIb30BAHUE
MPOrpaMMHOro o0ecriedeHus U UG POBBIX PECYPCOB.

[IpuHIUIIBI TOCTPOCHUS U ANNAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Cerepie nporokoiasl. Cets MHTEpHET. Anpecanns B cety MuTepHet. 1IpoTokoiib
creka TCP/IP. Cucrema moMEeHHBIX UMEH.

Paznenenue IP-cetm Ha mojcetu ¢ moMomiblo Macok mojcereid. CereBoe
agMuHucTpupoBanue. [lojlyueHre JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanuuus CBSI3U C y3JIOM ceTd. OnpeneneHre MapuipyTa JABUKECHUSA
ITAKETOB.

Buast  pestenbHoctTh B cetw  UHtepHer. CepBucbl  MHTepHeTa.
['eonn(opmMaImoHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hanmpumep, Jokanus MOOWIBHBIX TeIe(OHOB, OMNpEACICHUE 3arpyKEHHOCTU
aBTOMArHuCTpaseii), MHTEPHET-TOPTOBIIS, OpOHUPOBAHUE OUIIETOB ¥ TOCTUHUII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. CouuanbHblE CETH —
OpraHu3anus KOJUJIEKTUBHOTO B3aMMOJIEUCTBHUSI M oOMeHa naHHbIMU. CeTeBoii
ATUKET: MpaBuWiia MOBeJIeHUs B KubOepmpoctpaHcTBe. [IpobieMa momiMHHOCTH
nonydyeHHO nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHUE YIpPO3bl, CBSI3aHHBIE C MCIOJb30BaHUEM
nH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoTuid. O0mue mpoOieMbl 3auThl
undpopmaruu  u  uHbOpMarMoHHOW  Oe3omacHocTtu. CpeacrTBa  3allMThHI
uH(pOpMaAIUU B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX
uH(popManMoHHbIX cuctemax. IIpaBoBoe oOecneuenne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenorBpaiieHue HECAHKIIMOHUPOBAHHOTO nocryna K JIMYHOU
KOH(UIeHIIMabHON HHQOpMALMU, XpaHSIIEHCs Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX YCTpOMCTBax. BpenoHocHOE mporpaMmMHoOe 0OecrneueHrue U CrocoObl
O00oppObI ¢ HUM. AHTHUBUPYCHBIE Nporpammbl. OpraHu3anusi JUYHOTO apXuBa
undopmaruu. PesepBHoe konuposanue. [laponbHas 3anuTa apxusa.

[udpoBanue naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPPBHI.
[udper npoctoit 3amensl. Mludp Lesaps. [udp Bmwxenepa. Anroputm
mudpoBanus RSA.

Teopernueckune 0CHOBbI HHGOPMATHKHU

Nudopmanus, nanasie U 3HaHud. MHQOpMaIOHHBIE MPOLIECCHl B MPUPOJE,
TE€XHHUKE U OOLIECTBE.

HenpepbiBHBIE W JUCKpETHbIE BEJIMYMHBI U curHaibl. HeoO6xoaumMocTh
JUCKpEeTU3aluu WH(pOpManuu, NpeAHa3HAYEHHOW Mg XpaHEHUusd, Nepetadd u
00paboTKH B UG POBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHblE U  HEpPaBHOMEpPHBIE  KOJIBI.
JlexoaupoBaHue COOOIEHUI, 3aNTMCAHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHue OIHO3HAYHO AEKOAUPYEMBIX KOJIOB C MOMOIIBIO
nepeBa. ENMHULIBI U3MEpEeHHs] KOIMYeCcTBa HHPOopMaun. ApaBUTHBIA MOAX0] K
OLICHKE KOJIMYeCTBa UHPOPMaLIUH.

Cucrembl cuucienus. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YKCEN B
MO3UIIMOHHON cucTeMe cuucieHus. CBOICTBa MO3UIMOHHON 3alKCH YHWCHa:
KOJMYECTBO LU(P B 3aMUCH, NMPU3HAK JEIMMOCTU YMCIa HA OCHOBAHUE CHCTEMBbI
CUMCIICHUSA. AJITOPUTM MEPEBOA LIEJIOr0 YUCia U3 P-MYHON CUCTEMbI CUMCIICHHUS B
JNECATUYHYI0. AJTOPUTM MepeBOJa KOHEUHOM P-u4HON 1poOu B NECATHUYHYIO.
AJITOpUTM TIEpeBOJA LIENOTO YWClia U3 JECATUYHOW CHUCTEMBbI cUucieHus B P-
nuynyto. IlepeBon KoHEYHOM necsITUYHOM Jpobu B P-uunyr. [[BouuHas,
BOCBMEpPUYHAS U IIECTHAALATEPUYHAs CHUCTEMbl CUHUCIIEHUS, CBS3b MEXKIY HUMHU.



Apudmerrueckue omnepanydd B TMO3UIIMOHHBIX CHUCTEMax CUUCIeHUs. TpouuHas
YpaBHOBEIIIEHHAs! CUCTEMA CUUCIICHUS. JIBONUHO-/I€CITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanne TtekctoB. KomupoBka ASCIl. OpHobGalTHBIE KOIUPOBKH.
Cragmapt UNICODE. Komuposka UTF-8. Omnpenenenrie WHPOPMAITMOHHOTO
00BEMA TEKCTOBBIX COOOILIEHUN.

KomupoBanne  m3oOpaxkenuit. Omenka HHPOPMAIMOHHOTO  00BEMa
rpaduyecKuX JaHHBIX MPU 3aJaHHBIX PAa3pEIICHUH U TJIyOMHE KOJAUPOBAHUS 1[BETA.
I{BeToBric MOmenu. BektopHoe komupoBanue. ®opmarel rpadudeckux Ghauios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konuposanue 3Byka. OnieHka HHPOPMALIMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX
MIPU 33JIaHHBIX YaCTOTE AUCKPETU3AIMU U PA3PSIHOCTH KOJAUPOBAHUSI.

Anrebpa soruku. [loHsiTe BBICKa3bIBaHUS. BbICKa3biBaTenbHbIE (HOPMBI
(mpemukatsl). KBaHTOPBI Cy11I€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOaUIBl WCTUHHOCTH. JlOrHMuecKue BBIPAKEHUS.
Jlornueckue TtoxaecTBa. Jloka3aTeNbCTBO JIOTMUECKUX TOXKJIECTB C IMOMOIIBIO
TaOJIMI UICTUHHOCTH. JIoTYecKue oneparuy U ornepalui HaJl MHOKECTBaMHU.

3aKoHBI anreOpbl JOTUKHA. ODKBUBAJICHTHBIC MPEOOpPa30BaHUS JOTUYECKUX
BbIpakeHui. Jlornueckue ypaBHEHHSI U CUCTEMBI YPABHEHHUI.

Jlornyeckue QyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GbyHKLIMNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIe CUCTEMBI TOTUYECKUX (DYHKITHIA.

Kanonnueckue  gopmbl  joruueckux  BblpakeHuil.  CoBepILIEHHbIE
JTU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMajbHBIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS 1O TaOIUIE UCTUHHOCTH.

Jlornueckue »>JeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3zpsianeiii cymmarop. [loctpoeHue cxeM Ha JIOTMYECKUX DJIEMEHTax Mo
3aIaHHOMY JIOTUYECKOMY BBIPQKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS 110
JIOTUYECKOU CXEME.

[IpencraBieHre UENbIX YHMCEN B MaMsATH KOMIbioTepa. OrpaHUYE€HHOCTH
Jyara3oHa 4Yucel NpH OrpaHWYEHUWU KoJIMuecTBa pa3psanoB. I[lepenonHeHue
pa3psAHON ceTKU. be33HakoBbIe M 3HAKOBBIE JAaHHBbIE. 3HAKOBBIM OUT. J[BOMUHBIIA
JOTIOJIHUTENIBHBIN KOJ OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepamuu. Jlormueckwii, apudmerndeckuii u
nukanyeckuit  capuru. [lludpoBanue ¢ momormpl0 MOOMTOBOM  ormepanuu
«uckimoyaromniee NJIN».

[IpencraBieHne BEIIECTBEHHBIX YKCEN B MaMSITH KOMIIBIOTEpA. 3Haualas
4acTh M MOPSAJIOK uMcia. Jluana3oH 3Ha4eHUN BENIECTBEHHBIX uncen. [Ipobiembl
XpaHEHUs BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAaHMYECHHEM KOJIMYECTBA
pa3psnoB. BeimonHeHWe omnepanuii C BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIHUOOK MPU BBIUUCICHUSIX.



AJITOPUTMBI M IPOTPAMMMPOBAHHE

OnpeneneHne BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHITNX aJTOPUTMOB
YIpPaBICHUSI HCIOJHUTEISIMU M BBIYHCIHUTENBHBIX alropuTtMoB. OrpeneneHue
UCXOJIHBIX JAHHBIX, IPU KOTOPBIX AIITOPUTM MOXKET JaTh TPEOyeMbIi pe3yJibTar.

Oranbl pelIeHUs 3aJad Ha KOMIbloTepe. MHCTpyMEHTalbHBIE CpPENCTBa:
TPAHCIATOP, OTIAmAuuK, mpodmwmpoBmMK. KoMmuisius W HWHTEpIpeTaIus
nporpaMm. BupTtyajibHbie MallluHbI.

WurterpupoBanHas cpema pa3paboTku. MeToasl OTIAagKh MPOTPaAMM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmui. Otinagounbiii BbiBOJA. [lommarosoe
BBIIIOJTHEHUE MTpOorpaMMbl. Touku octaHoBa. [IpocMOTp 3HaUYEHHI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JnaHHBIX:
LEJIOUYHUCIICHHbIE, BELIECTBEHHBbIE, CHUMBOJIbHBIC, JIOTHYECKHE. BeTBieHus.
Cnoxuble ycnoBus. Iluknel ¢ ycinoBuem. Ilukiabl MO NEPEMEHHOM.
B3anMo03aMeHSIEMOCTh  pa3lMYHBIX BUAOB  LMKJIOB. VHBapumaHT MUKIIA.
CocraBiieHME LUKJIA C HUCIIOJB30BAHUEM 3apaHee ONPEACIEHHOTO WHBApUaHTa
UKJIA.

JlokymeHTHpOBaHue IIPOrpaMM. Hcnonb3oBaHue KOMMEHTAPUEB.
[ToaroroBka onucaHusi OpOrpaMMbl U UHCTPYKLIMH JJIs [TOJIb30BaTENS.

ANTOpUTMBI 00pa0OTKM HATYpalIbHBIX YMCEN, 3aMMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCIEeHMs: pa3OMeHHe 3alucu 4Yucjia Ha OTAENbHbIE LHUQPHI,
HaXOXJCHUE CYMMBl U TMpOU3BeAcHUA LHUGpP, HAXOXKJICHHE MaKCUMaJbHOU
(MUHUMATBHOW) TTUDPHI.

HaxoxkaeHue Bcex MpOCThIX YMCEN B 3aJlaHHOM auaria3oHe. [IpencraBiienue
yuclia B BUJIe HAOOpa MPOCTHIX COMHOXKHUTENEH. AJNTOPUTM OBICTPOrO BO3BEACHUS
B CTCIICHb.

OOpaboTka JaHHBIX, XpaHAmuXcs B (aitnax. TekcToBbie u MTBONYHBIC (DailiTbl.
daitnoBbie niepeMeHHbIe ((aiinoBbie ykazatenu). Urenue u3 daina. 3amuch B
Gaii.

Pa3zouenue 3anaun Ha noazaaaud. [lognporpamMmsl (rpoueaypsl U GyHKIUN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE mpouenypsl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aluy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OWMOIMOTEKH S3bIKA MPOrPAMMHUPOBAHUSL.
[Topknrouenne  OMOMMOTEK  MOANPOTpPaMM  CTOPOHHUX  MPOU3BOIAUTEIICH.
MoayJibHBIA PUHLMI TOCTPOEHUS IPOTPaAMM.

Yucnennole MeToApl. TouHoe © TpUOMIDKEHHOE pEIICHUs 3aJayM.
YucneHHble METOABI PEUICHHs] YPaBHEHMI: METO] Tiepedopa, METO1 TOJIOBUHHOTO
nenenusi. [IpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. BblumciieHune miomianei
buryp ¢ TOMOIIBIO YHUCIECHHBIX METOAOB (METOJ MNPSIMOYTOJbHUKOB, METOJ]



Tpaneuuii). Ilonck Makcumyma (MUHUMYMa) GQYHKUAA OJHOM NEpEeMEHHOU
METOJI0M MTOJIOBUHHOTI'O JIEJICHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHBIE  QYHKIMM  S3bIKA
POrpaMMUPOBAHUS AJi1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTpPOK: MOJACYET KOJIMYECTBA MOSBJIEHUNH CHMBOJIa B CTPOKE,
pa30ueHne CTPOKM Ha CJIOBa MO MNPOOENbHBIM CHMBOJIAM, MOWCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJCHHOW IMOJCTPOKM Ha JPYTYHO CTPOKY.
['eHepanust Bcex CIOB B HEKOTOPOM aiihaBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue yncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCIEAOBATENILHOCTU 4Kcell. Bpruncienne 0000MIEHHBIX
XapaKTEPUCTHK JIEMEHTOB MACCHBA MJIM YMCIOBOM MOCIEA0BATENLHOCTH (CyMMBI,
MPOU3BEICHUS, CPEIHEro apuMEeTUYECKOr0o, MUHUMAILHOTO M MaKCUMaJIbHOTO
AJIEMEHTOB, KOJIHMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBHIO).
JIvHEeNHbIM MOUCK 3aJaHHOTO 3HAYEHHS B MaCCUBE.

CopTtupoBka 0JHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKU (METOA
my3bIpbKa, METOJ BBIOOpa, COPTHUPOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBouwuHbIi TOWCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymMepHBbIE MaccuBBbl (MaTpUIlbl). AJTOPUTMBI OO0pPaOOTKH JBYMEPHBIX
MAaCCHBOB: 3aII0JJHEHHE JBYMEPHOI'O YHCIOBOTO MAacCUBA MO 33/IaHHBIM ITPaBUJIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BHIYUCIECHHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JEMEHTOB JBYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIOB
JBYMEPHOT'O MacCHUBa.

NupopmanoHHbIC TEXHOJIOIHH

TekcToBwIil Tporieccop. PenmaktupoBanue u ¢dopmarupoBanue. [IpoBepka
opdporpapun u rpammatuku. CpeacTBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  crwiieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHocku, oriaBieHue. KomiekTuBHas paboTra ¢ JTOKYMEHTaMH.
NHCTpyMEHTBI peleH3UpPOBaHUs B TEKCTOBBIX mporeccopax. O0iayHble CEpPBUCHI.
HenoBass mnepenucka. Pedepar. IlpaBwia 1UuTHpOBaHMS HUCTOYHUKOB U
oopmieHuss Oubnuorpaguueckux ccpuiok. OdopMieHue Crucka JIUTEepaTyphl.
3HAKOMCTBO C KOMIBIOTEPHOUW BEPCTKOM TekcTa. TexHuueckue cpeicTBa BBOJIA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
KJIaccu(uKanus, KiacTepuzalus, aHanu3 oTkioHeHui. I[locnenoBarenbHOCTH
perieHus 3aja4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHue JaHHBIX,
BU3YyaJIM3allisl JAaHHBIX, MHTEpIIpEeTalus pe3yiabTaToB. [IporpamMmubie cpenctBa u



MHTEPHET-CEPBUCHI JJI1 00paOOTKM M MpPEACTaBlICHUs JaHHbIX. bobiime naHHbIE.
MamnnHoe o0yuyenue. HTeNneKTyalbHbIi aHaan3 JaHHbIX.

AHanu3 JaHHBIX C MOMOINBIO 3JIEKTPOHHBIX TaOyuL. BbruncieHue cymmbl,
CpEIHEro apu(pMeTHUECKOro, HaubOJIbIIEro (HAMMEHBIIET0) 3HAYEHUs AUaIa30Ha.
Boruncnienne kosd@uimenTa KOppessiiuu JBYX psAIOB JaHHbIX. [locTpoenue
cTonOYaThIX, JMHEWYaThIX W KPYroBbiX aAuarpamm. lloctpoenue rpaduxos
¢ynkuuid. [TogOop nuHMK TpeHaa, pelieHne 3a/1a4 TPOrHO3UPOBAHUS.

YucneHHoe pelieHHe YpaBHEHMHM C IMOMOINBIO 1oadopa mapamMerpa.
OnTumu3anys Kak MOKWCK HAWIYYIIEero pelieHus B 3alaHHbIX yciaoBusax. Llemesast
¢yHkuus, orpaHudyeHus. JlokaibHble M T[00aJbHBII MHHHUMYMBI LIE€JIEBOM
¢byHkuuu. Pemenue 3a1a4 ONTUMUA3AIUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIUL.

11 KJIACC

TeopeTnueckue 0CHOBbI HHPOPMATHUKHI

TeopeTndeckne mOAXOAbI K OICHKE KoJW4YecTBa HH(popMaruu. 3aKoH
agauTuBHOCTH uMHpopmaruu. Popmyna Xapm. MubDopManus U BEpOSTHOCTS.
®opmyna IllleHHOHA.

Anroputmbl  cxkatust naHHbix. Anroput™ RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmbl CKaThsl JAHHBIX C MOTEPSMU. Y MEHBIICHUE
rIIyOWHBI KoaupoBaHus nBeta. OCHOBHBIC HieH alroputMoB cxatus JPEG, MP3.

CkopocTh Tmepefayd JaHHBIX. 3aBUCHUMOCTh BPEMEHM Iepeayd  oOT
MH(POPMAIIMOHHOTO 00BbEMA JTAHHBIX U XAPAKTEPUCTUK KaHayia CcB3U. [[puunHb
BO3HUKHOBCHHS OMMOOK TIpHM Iepefade JaHHBIX. Konbl, IO3BOJISIONINC
OOHapy»XWBaTh W MCHPABJIATH OMIMOKH, BO3HHUKAIOIIME MPU Tepeaade JTaHHBIX.
Paccrossaue Xammunra. Koguposanue ¢ moBropenueM 0utoB. Koapl XoMmuHra.

Cuctembl. KOMIIOHEHTBI CHCTEMBI M HX B3auMoAelcTBUE. CHCTEMHBIN
addexr. Ynpapienue kak nHOoOpMalMoHHbIN nporiecc. OOpaTHas CBS3b.

Mogaenu n moaenupoBanue. Llens mogenupoBanusi. COOTBETCTBHE MOJIEIH
MOJICTTUPYEMOMY OOBEKTY WJIU MPOIIECCY, e MojaenupoBaHus. Dopmanmu3anus
MPUKIIaIHBIX 3a]1a4.

[IpencraBieHne pe3yabTaTOB MOJCIUPOBAHUS B BUJE, YI0OHOM IS
BOCIIpUATHS YeloBeKoM. ['paduueckoe npeacraBieHUe JaHHBIX (CXEMbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe moHATHs. Buasl rpados. Onucanue rpadoB ¢ moMoIubo
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXKHOCTU. Perenue
QITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHanu3oMm rpadoB (IMOCTpOEHUE
ONTUMAJILHOTO TYTH MEXIy BepiiuHamMu rpada, OmNpeneieHUue KOJIUYeCTBa
Pa3IMYHBIX IyTeH MEXIy BEpIIMHAMH OPUEHTHPOBAHHOTO AIMKINYECKOTO

rpada).



HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00Xxoja jaepena.
[IpencraBnenne apupMeTHUECKUX BBHIPAKCHUI B BHJIE AepeBa. [IuCKpeTHbIE UTPhI
JIByX UTPOKOB C MojHOM uHpopManueit. [loctpoenue nepesa nepedopa BapuaHTOB,
ONKMCAHKUE CTPATErHH UTPhl B TAOIMYHON (hopMe. BRIMTPHILIHBIE U MPOUTPHIIIHBIE
MO3UIIMHU. BBIUTPBINIHBIE CTPATErUH.

CpeacTBa UCKYCCTBEHHOIO0 HMHTeJUIeKTa. CepBHCHI MAIIMHHOIO MEPEBOAA U
pacrnio3HaBaHusi ycTHOM peun. KornutusHbie cepBuchl. MaenTudukamnus u nouck
N300paKeHUH, pacro3HaBaHUe JIWII. CamooOyyaromuecs CHUCTEMBI.
M cKyCcCTBEHHBIM HMHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. Vcroiab3oBaHuME METOIIOB
MCKYCCTBEHHOI'O MHTEJIEKTa B oOydarouux cucremax. Mcnonb3oBaHue METOI0B
HMCKYCCTBEHHOI'0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. [lepcrnekTuBbl
Pa3BUTHUSA KOMIIBIOTEPHBIX UHTEIJIEKTYJIbHBIX cucTeM. HellpoHHbIE CEeTH.

AJITOPUTMBI M IPOrPAMMHMPOBaHHE

Qopmanu3auus  OOHATHS  anroputma.  MammnHa  TeropuHra  Kak
YHUBEpcaJIbHas MOAENb BhruncieHui. Tesuc Yépua—TwropuHra.

OreHka CIOXHOCTH BbIYMCICHHUH. Bpems paboTel m 00BEM HCHOIB3yeMOM
namsiTH, UX 3aBUCHUMOCTb OT pa3Mepa UCXOJHBIX JaHHbIX. OlleHKa
ACUMIITOTUYECKON  CIIOKHOCTU  QJITOPUTMOB. AJITOPUTMBI  MOJMHOMHUAIBHOU
cinoxHocth. [lepeGopHbie anroputmbl. [Ipumepsl pazIUYHBIX —aJITOPUTMOB
peLeHns OJTHOM 3a/1a4d, KOTOPBIE UMEIOT PA3ITUYHYIO CIOKHOCTbD.

[louck mpOCTBIX 4YMCEN B 3aJaHHOM JHANAa30HE C IOMOIIBIO AJITOPUTMA
«pemeto DparocheHay.

MHuoropa3zpsaHbie 11eIble YUCIa, 3a/1a4u JJIMHHON apu(pMETHUKH.

CrnoBapu  (accollMaTUBHBIE MACCHBBI, OTOOpa)K€HMs).  XOII-TaOIHIIbI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CJIOBApPS AJIA 3aJaHHOTO TEKCTA.

Creku. AHanu3 MOpaBUIBHOCTH CKOOOYHOTO BhIpakeHUs. Brluncienue
apu(PMETUIECKOTO BBIPAKECHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnonib30BaHuE ouepeau 1isl BDEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BELIEHHOIO CBS3HOIO HEOPUEHTUPOBAHHOro rpada. KonuuecTBo pazinyHbIX
myTel MEXIy BEpIIMHAMU OPUEHTHPOBAHHOTO AlMKJIMYECKOro rpada. AIroputM
JIeUKCTpHL.

HepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBOMUYHBIE
(bunapubie) aepeBbs. [locTpoeHue nepeBa aiig 3aJaHHOTO apUPMETHUECKOTO
BbIpaKeHUsI. PekypcuBHBIE anroputmbl o0xona Aepesa. Mcmnonab3oBaHHe cTeka U
ouepenu st 00Xo/a iepena.

JuHamuyeckoe NPOrpaMMHUpPOBAHME KaK METOJl pEIIeHUs 3aJady C
COXPAaHEHHEM NPOMEKYTOUYHBIX PE3YJbTATOB. 3aJauyH, PEUIAEMbIE C TMOMOILIBIO



JUHAMUYECKOr0 TMPOrPAMMHUPOBAHMS: BBIYUCICHUE PEKYPCUBHBIX (PYHKIIHIMA,
MOACYET KOJIMYECTBA BAPUAHTOB, 33]]a4l ONTUMHU3AIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpoBaHuU. OOBEKTHI U
kjaccel. CBOMCTBA U METOJIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MOJXO/A.
Wukancynanus, HacleJOBaHUEe, TOTUMOP(HU3M.

Cpeabl ObicTpoil pa3paboTku mnporpamm. llpoektupoBanue wuHTEpdeiica
nosib3oBarens. Vcnoiib30BaHWE  TOTOBBIX — YIPABISIEMBIX  3JIEMEHTOB IS
MOCTPOCHUS uHTEep(deiica.

O630p  s3pIkOB  mporpammupoBaHus.  [lomsitue o  mapamurmax
pOrpaMMHUPOBAHUSL.

NudopManuoHHbIE TEXHOJIOTMH

Otanbl  KOMIIBIOTEPHO-MAaTEMATHUYECKOTO  MOJICJIMPOBAHMS:  IMOCTAaHOBKA
3ajauM, pa3paboTka  MOJEIM, TECTUPOBAHUE  MOJIEIH, KOMIIBIOTEPHbIN
HKCIIEPUMEHT, aHAJIU3 PE3YyJIbTaTOB MOJIEINPOBAHUSI.

Juckpetuzanusi Opud MATEMAaTUYECKOM MOJICIUPOBAHUU HENPEPHIBHBIX
mpoiieccoB.  MogenupoBanue JBWKEHHS. MojaenupoBaHue — OMOJOTHYECKHX
cucteM. Maremaruyeckue  MOJEIM B JKOHOMHUKE.  BprumciurenbHble
HKCHEPUMEHTHI C MOJICIISIMHU.

OOpaboTka pe3yJabTaTOB SKCHEpUMEHTA. MeToJl HauMEHBIIMX KBaJpaTOB.
OneHka 4YHUCIOBBIX NApPaMETPOB MOJECIHPYEMBIX OOBEKTOB M  IPOLIECCOB.
BoccranoBieHre 3aBUCUMOCTEN 10 pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctHeie  mozenu.  Metonsl Monte-Kapno.  Mmuranmonnoe
MojenupoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBIE) O0a3bl MaHHBIX. Tabiuila — mpeacTaBiIeHUE
cBeaeHnil 00 OOHOTUOHBIX 00bekTax. Iloie, 3amuch. Kimrou tabmaunel. Pabota ¢
roToBOil 0a3o0if nMaHHBIX. 3amoigHeHuWe O0a3bl NaHHbIX. [louck, copTUpoBKa U
buabTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JTaHHBIX. 3alpocChl C MapaMeTpamu.
Brruucisiembie 1oss B 3amrpocax.

MHuorotabnuunble 0a3bl JaHHBIX. TUMObBl  CBSI3eM MexAy TaOauiiamu.
Buenrauit kiirou. [{enocTHOCTE 6a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-nipuiioxkenus. IIoHaTHE 0 cepBEPHON U KIIMEHTCKOW YacTAX CauTa.
TexHonorus «KJIUEHT — cepBep», €€ NTOCTOUHCTBA UM HeNOoCTaTKU. OCHOBBI A3bIKa
HTML u xackamubix tadmui ctuwieid (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BeO-CTpaHHULIE.

Pa3memnienne Be6-caiiToB. Yciryra XoCcTUHTA. 3arpy3ka (ailioB Ha CaiT.

BBon n300paxeHuil ¢ MCIONB30BAHUEM PA3NIMYHBIX IUMPOBBIX YCTPOUCTB
(u1dpoBbIX (poTOanmapaToB U MHKPOCKONOB, BHUIEOKaMep, CKAaHEPOB M JAPYTHX



ycTpoiicTB). I'paduueckuii pegakrop. Pazpemenue. Kagpuposanue. McnpaBnenue
nepcnektuBbl.  ['mcrorpamma. Koppekuust  ypoBHEW, KOppeKUus  ILBETa.
OOGecrBeunBaHue IIBETHBIX H300pakeHui. Perymb. Pabora ¢ obmactsamu.
OUIbTPHI.

MHuorocnolinele u3o0Opaxkenus. TexkcroBble cion. Macka cnos. Kananbl.
Coxpanenne BbieneHHoW oOnactu. [lonroroBka mimocTpanuii 1uis BeO-CaiTOB.
AHHUMHPOBaHHbIE NU300paKEHUS.

Bektopnas rpaduka. I[lpumutuBbl. HM3meHeHue mopsaKa dSIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbsie. dopmaTbl BEKTOPHBIX
pucyHkoB. Mcrnonb3oBanue KOHTYpoB. BekTopuzaius pacTpoBbIX H300paKEHUH.

[IpyHUMOBI  TIOCTPOCHUST MW PENAKTUPOBAHUS TPEXMEPHBIX  MOJENEH.
Cerounble Mogenu. Marepuansl. MoJeaIMpOBaHHE HCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBabie TexHosnoruu (3D-mpuntepsl). [lonstre o BUpTyalbHOU
PEaTbHOCTH U TONOJIHEHHON PEAIbHOCTH.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA I[IPOIPAMMLI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE  pe3yJIbTaThl  OTPaXalOT TOTOBHOCTh U CIOCOOHOCTH
oOy4Yarommxcss PYKOBOJCTBOBAaThCA CPOPMUPOBAHHON BHYTPEHHEW MO3UIMEN
JUYHOCTH, CHUCTEMOW ULEHHOCTHBIX OpPUEHTAlUWH, MO3UTHUBHBIX BHYTPEHHHUX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM ILIEHHOCTSIM  POCCHICKOIO
o0111eCcTBa, pacCHIMPEHUE KUZHEHHOTO OMbITa U OIbITA AEATEILHOCTU B IpoLEecce
peanu3auuyd  CpeAcTBaMU  y4eOHOro MpeAMeTa OCHOBHBIX  HaIlpaBJICHHUM
BOCIIUTATENbHOU JI€ATEIbHOCTH.

B pesynpraTte wu3yueHuss HHPOPMATHKUM HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus y oOyuaromierocst OyayT cOpMHpOBaHBI CIEIYIOMINE JTUUYHOCTHBIE
pe3yabTaThI:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAHHME CBOMX KOHCTUTYLUMOHHBIX IIpaB W OOS3aHHOCTEH, YyBa)KEHHE
3aKOHA U TpaBOMOpSAAKA,  COOJIOJIEHWE  OCHOBOIIOJAralpIUuX  HOpM
UH(OPMAITMOHHOTO TTpaBa U HHHOOPMAITMOHHON O€30MaCHOCTH;

TOTOBHOCTb ITPOTHBOCTOSITH MJICOJIOTMM  JKCTPEMH3MA, HAlMOHAIN3MA,
KCeHO(OoOUHU, AUCKPUMHUHALMK [0 COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IaTPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOE OTHOILIEHHE K UCTOPUYECKOMY HACJIEINIO, TOCTH>XKEHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUAX, TOHUMaHUE 3HaYeHUsI UHOOPMATUKU KaK HAyKU
B KU3HH COBPEMEHHOTO OOLIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OLIEHWBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIEHUS,
OPUEHTHUPYSICh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MUpPY, BKJIKOYAas JCTETUKY HAy4YHOIO U
TEXHUYECKOI0 TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH pa3JIMYHbIE BHUABI MCKYCCTBA, B TOM YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BaHUU MH()OPMALIMOHHBIX TEXHOJIOTHI;

5) pu3n4YeCcKOro BOCIMTAHMS:

c(OpMUPOBAHHOCTh ~ 3JI0pOBOro W  Oe3omacHoro  oOpa3a  JKU3HHU,
OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3J0pPOBbIO, B TOM 4YHCJIE 3a CYET



coOtoIeHUs1 TpeOOBaHMI 0€30MacHON 3KCIUTyaTalluu CPeACTB MH(GOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOM JI€ATEITbHOCTH TEXHOJOTMYECKONM M COLMaIbHOM
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CaMOCTOSATEIIBHO
BEITIOJTHATH TaKyIO JICSITCIIbHOCTS;

uHTEpeC K cdepaM MNpOoPECCHOHATBHON AESTENIbHOCTH, CBS3aHHBIM C
nH)OPMATUKON, MPOTPaMMHUPOBAHWEM U HWH(GOPMAIMOHHBIMUA TEXHOJIOTHUSIMU,
OCHOBAaHHBIMU Ha JOCTIKEHUSX HAyKU HH(POPMATUKM U HAYIHO-TEXHUYECKOTO
nporpecca, yMEHUE COBepIlaTh OCO3HAHHBIA BbIOOp Oyayiied mnpodeccun u
pean30BBIBaTh COOCTBEHHBIE )KM3HECHHBIE TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHWI0O W CaMOOOpa3OBaHHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS :

OCO3HAHUE TJI00ALHOIO XapakTepa 3KOJIOTHYECKHX MPOOJIeM M MyTell HX
pemieHusi, B TOM 4YHCIE C yYETOM BO3MOXKHOCTEH HMH(POpPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKH, JOCTH)KEHHSM HAy4YHO-TEXHHYECKOro IIporpecca u
OOIIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHHSI POJIU WH(DOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB W WH(OOPMAITMOHHBIX TEXHOJIOTHMH B YCIIOBHSIX
1idpoBoii TpaHchopMaIiu MHOTHX cep )KHU3HH COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHE LIEHHOCTH HAYYHOH JeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

B mpormecce nocTmKeHHS] JTUYHOCTHBIX PE3YIHTATOB OCBOCHUS MPOTPAMMBI
no WHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIIEHCTBYETCS AMOIIMOHAIBHBIN
UHTEJIEKT, Mpenoaratonui copMIUpOBAHHOCTS:

CaMOPETYJIUPOBAHHUS, BKJIOYAIOIIEIO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTUPOBATHCS K
AMOIMOHAIILHBIM U3MEHECHHSIM M TIPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpeMJIEHHE K JOCTHKEHUIO eI 1
yCcrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JI€MCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTECH;

AMITIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €r0 MPU OCYIICCTBICHHH KOMMYHHUKAIIMH, CIOCOOHOCTH K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peiraTb KOHPIUKTHI.



METAIIPEJMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydeHuss HHPOPMATUKUM HA YPOBHE CpPEIHEro OOIIETro
oOpa3zoBanusg y oOyuaromerocss OyayT cOpMUPOBaHBI METaNpeIMETHBIE
pe3yJbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBUSX, a UMEHHO —
MO3HABATEIbHBIE YHUBEPCAIbHbIE Yy4eOHbIE JEWCTBUS, KOMMYHUKATUBHbBIC
yHUBEpCAIbHbIE Y4YeOHbIE ICUCTBUS, PETYJISTUBHBIE yHUBEpCAIbHBIC Y4ueOHBIC
JEUCTBUS, COBMECTHAS AEATEIBbHOCTD.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE yUeOHbIE el CTBUSA

1) 0a30Bble JJOrHYecKue JeCTBUSI:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMUBATh CYILIECTBCHHBINM MpPU3HAK WM OCHOBAHUS [JII CpPaBHEHWS,
KJaccuuKay U 0000IIeHHUS;

OmpeAeisaTh ILEeIu ASATCIBHOCTH, 3ajJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH ¥ TPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palatrhiBaTh IJIAH PEIICHUS MPOOJIEMBbI C YUYETOM aHaIM3a MUMEIOIINXCS
MaTepHaIbHBIX 1 HEMATePUAIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JICSITEIHHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
EJISIM, OIIEHUBATh PUCKH TIOCJICICTBUHN JEATEILHOCTH,

KOOPAUHUPOBATh M  BBHIMOJHATH pabOTy B  YCIOBUSIX  PEaJIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPH PEIICHUH )KU3HCHHBIX MTPOOJIEM.

2) 6a30BbIe HCCAEA0BATEIbCKIE AeliCTBHS:

BJIQJICTh HABBIKAMU YYEOHO-UCCIIEI0BATEILCKON U TPOCKTHOM JIESITEIbHOCTH,
HaBbIKAMU  pa3pelieHus TpoOJjieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PELICHUS MPAKTUUECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMS;

OCYUIECTBJISITh PA3JIUYHBIC BHUJBI JEITEIBHOCTH IO IMOJYYEHUIO HOBOTO
3HaHUS, €ro HHTEPIpEeTalrH, MPeoOpa3OBaHUI0 U TMPUMEHEHUIO B Pa3IUYHBIX
y4EOHBIX CHUTyallusiX, B TOM YHCJI€ TPU CO3JaHUU YUE€OHBIX U COIMATbHBIX
MIPOEKTOB;

dbopMUpOBaTh HAYYHBIN THUIT MBIIIUICHUS, BJIaJeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MMOHATUSIMHU U METOAaMU,

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOM
JEATEeNIbHOCTH U )KU3HEHHBIX CUTYalUAX;



BBISIBIISATh TIPUYMHHO-CIICJCTBEHHBIC CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHTHI IS JI0Ka3aTelIhCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHANM3UPOBATh TIOJNYYEHHBbIE B XOJ€ pEIICHUsS 3aJa4dl  pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;

OCYILIECTBJISITh 1I€JICHANPABICHHBINA IMOUCK IMEPEHOCa CPEACTB U CHOCOOOB
JENCTBUA B MPOGECCHOHANBHYIO CPEey;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTh
KU3ZHEACATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTHHAIBHBIE MOIXO0JbI M pElICHUs,
CTaBUTh MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUSI.

3) pab6ora ¢ ungopmaunmeii:

BJIAJICTh HaBBIKAMU TOJYYCHUS WH()OPMAITUU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOATENLHO  OCYIICCTBJISITH ~ TOWUCK,  aHaliu3,  CUCTEMaTU3alfio |
MHTEPHpETalni0 HHPOPMALIMK PA3IMYHBIX BUJIOB U (HOPM MpECTaBICHUS;

co3laBaTh TEKCTHI B pa3IU4HBIX ¢dopMarax ¢ Yy4E€TOM Ha3HAUYCHUS
uHQopMalMu U 1I€JIEBOM  ayJIUTOpUM, BbBIOMpas ONTUMAIbHYIO  (GOopMy
MpECTaBICHUS U BU3YyJIU3alINH;

OIICHHBATh JIOCTOBEPHOCTh, JIECTUTUMHOCTh WH(pOpPMAINK, €€ COOTBETCTBHE
MIPABOBBIM M MOPAJIBHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEJICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3aJlad ¢ CcOoOMIoJieHHeM TpeOOBaHUN HPrOHOMHKH, TEXHHUKH O€30IaCHOCTH,
THUTUEHBI, pecypcocOepeKeHHusl, TPaBOBBIX U  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€301aCHOCTH;

BJIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA WM 3alUTHl  WHOOpMAaIUH,
MH(OPMAMOHHOW 0€30MaCHOCTH JIMYHOCTH.

KOMMyHl/IKaTHBHLle YHUBEPCAJIBbHBIC yqeﬁﬂme HeﬁCTBHﬂ

1) o01enne:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BCEeX chepax >KU3HHU;

pacrio3HaBaTh HeEBepOaJbHBIE CpEJACTBA OOINCHMS, TOHMMAaTh 3HAYCHUC
COIIMAJIBHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKH KOH(IMKTHBIX CUTyalluil |
CMSITYATh KOH(JIUKTHI,

BJIQJICTh  PA3IUYHBIMH  CIocoO0amMu  OOIICHWS ¥ B3aUMOJICHCTBUSI,
apryMEHTUPOBAHHO BECTU JUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIE CUTYAIINH;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS] C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHaA 1eITeJIbHOCTh:

MOHUMATh M MCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHON W WHJAWBUIYAJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOJIbl COBMECTHBIX JEHUCTBUH C Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXIOr0 YJICHA KOJIJIEKTUBA;

NPUHUMATh I1E€JIM  COBMECTHOM  JESITEIbHOCTH, OpPTraHU30BBIBaTH H
KOOPJMHHUPOBATh JCUCTBUSA MO HMX JOCTHUAKCHHUIO: COCTAaBJISATH IUIaH JCHUCTBHH,
pacmpenensaTh pojd ¢ Y4€TOM MHEHHH YYaCTHHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIAJa U KaXKJIOTO YYaCTHHKA KOMAaHIbl B
OOIINI pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPHIM;

npeajaraTb HOBBIE MPOEKTHI, OIECHWBAThL MAEU C TO3UIMA HOBU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe YHUBEpCAJbHbIE YUeOHbIE J1eiiCTBHSA

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IO3HABATEIBHYIO NIESTENbHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJladyu B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYyaLUsX;

CaMOCTOATENILHO  COCTABJISITH IUJIAaH  PEIICHUS NpodsieMbl € YU4ETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTCHHI;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTh
3a pelLIeHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW JPYIUIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO NOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJAQ/JI€Th  HABbIKAMU  [O3HABATEJIbHOM  peQuieKCMM  Kak  OCO3HAHMS
COBEpIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U



OCHOBAHUWM, MCIOJIb30BaTh MPUEMBI peIEKCUM ISl OLIEHKW CUTyalluu, BhIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEICHUS 110 UX CHUKEHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrUX IMpU aHalM3e pe3yjbTaToB
NEATEeIIbHOCTH.

3) npuHATHS ce0sl M IPYTrUX:

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTUX @pPU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYrUX HA OMIHUOKY;

pPa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMU APYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

B mnponecce u3yuenus xypca MHGOpPMATHKU YriIyOoJI€HHOrO ypoBHs 6 10
Knacce oOydaroumuMmMucs OyIyT  JIOCTUTHYTHI — CIEAYIOIIME  MPEAMETHBIC
pe3yIIbTaThI:

BJIAJICHUEC TIPEACTABIICHUSIMH O POJIM WHGOPMAIMU W CBSI3aHHBIX C HEH
MpOIIECCOB B TMPHUPOJC, TEXHUKE U OOIIECTBE, MNOHATUAMH «UHGOPMAIIUS,
«MH(QOPMAIIMOHHBIM  TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBIY,
«cucteMHbId dhPexT», «MHPOPMAITMOHHAS CHCTEMAaY, «CUCTEMa YIIPABICHUS;

BJIAJCHUE METOJaMH IIOMCKa HWHpOpMalMu B ceTH HWHTepHET, yMeHue
KPUTHUYECKU OTICHUBATh WH(OpMaIIHio, TOyIeHHYIO U3 ceTu HTepHeT;

YyMEHUE XapakTepu30BaTh OOJbIIKME JaHHBIC, MPUBOJUTH TPUMEPHI
UCTOYHUKOB HMX TIOJIyYEHUSI W  HANpaBJICHHUs  HCIOJIb30BAHMS, YMEHHUE
KJ1acCH(UIIMPOBAaTh OCHOBHBIC 3aJaud aHaJ3a JaHHBIX (IMPOTHO3MPOBAHHUE,
KJIaccugpuKanus, KJIaCTepU3alIns, aHaIM3 OTKJIOHCHUN), MTOHUMATh
MOCJIC/IOBATEIPHOCTD PEIICHUS 3a7a4 aHaJIU3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KadecTBa JaHHBIX, BBIOOP W/WIM TOCTPOSCHUE MOJIECIH,
nmpeoOpa3oBaHne JaHHBIX, BU3YaTU3allHsl TaHHBIX, HHTEPIIPETAIHS Pe3yJIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIMIIOB YCTPOWCTBA W (YyHKIHOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOMJIbHBIX KOMITBIOTEPOB, TCHICHIIUN Pa3BHTHSI
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBBIKAMU PAOOTHI C OIMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIAaMU TIPOTPAMMHOTO OOECIeYeHUsl JJig pEHIeHUs Y4eOHBIX 3a1ad 110
BBIOpAaHHOH CIICIUATN3allNN;

HAJIMYHE TMPEICTABICHUN O KOMITBIOTEPHBIX CETAX M UX POJIH B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUAIIAX OPTaHU3ANNA U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 oOmUX MNpUHIUINAX pa3paboTKu W (GYHKIUOHUPOBAHUS HMHTEPHET-
MTPUIIOKEHHM;



MOHMMAaHUE Yyrpo3 UHPOPMAIMOHHON OE30MaCHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEJACTB MPOTUBOJCHUCTBHSI OTHUM yIrpo3aM, COOIIOJICHUE Mep
0€30MacHOCTH, MPEIOTBPAIIAIOIINX HE3AKOHHOE PACIIPOCTPAaHEHUE MEPCOHATBHBIX
JAHHBIX, COOJII0/IEHNE TPeOOBaHUMN TEXHUKU 0€30MaCHOCTH U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPYKECHUSI, TOHUMAHHE
MIPABOBBIX OCHOB WCIIOJI30BaHUSI KOMIBIOTEPHBIX TPOrpamMM, 0a3 MaHHBIX U
paboTsl B cetn IHTEpHET;

MOHMMAHUE OCHOBHBIX TPUHIUINOB JUCKPETU3AINH PA3IUYHBIX BHJIOB
uHdopMaIuU, YyMEHHE ONpeNesTh HUHPOPMAIUOHHBI O00BEM TEKCTOBBIX,
rpapyueckux M 3BYKOBBIX JaHHBIX MPH 3aJaHHBIX MMapaMeTpax AUCKPETH3alluu,
YMEHHE OIpeJeisaTh CPEAHIO CKOPOCTh Mepeladyd JaHHBIX, OlLICHUBATh
W3MCHEHHE BPEMEHU TMepeqayd TpH W3MEHEHHH WHOOPMAIMOHHOTO O0BEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBSI3H;

yYMEHHUE HCIOIb30BaTh MPU PEUICHUH 3a/lay CBOMCTBA MO3UIIMOHHOW 3alUCH
YHUCes, aJITOPUTMA TTOCTPOCHHUSI 3aMUCH YKCIIa B TTIO3UIIMOHHOW CUCTEME CUUCIICHUS
C 33JIJaHHBIM OCHOBAHMEM M IOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKallled 3alKcCh
ATOrO0 YHWCIa B TO3UIMOHHON CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHUEM,
YMEHHUE BBIMOJIHATh apu(PMETHUYECKUE Olepaldd B TMO3UIMOHHBIX CHCTEMax
CUMCIICHUS;

YMEHHUE BBINOJHATH MPeoOpa30BaHUs JIOTUUECKUX BBIPAXKEHHUH, HUCIOIb3Ys
3aKOHBI ~aireOphl JIOTMKH, YMEHHE CTPOUTHh JIOTHYECKOE BBIPAKECHUE B
JTU3BIOHKTUBHON W KOHBIOHKTUBHOW HOPMABHBIX (hOpMax IO 3aJaHHOM TabiuIe
WUCTUHHOCTH, HWCCJEN0BAaTh OOJACTh MCTUHHOCTH BBICKA3bIBAHUS, COACPIKAIIETO
NepeMEeHHbBIE, PEIIATh HECI0XKHBIE JTJOTHYECKUE YPAaBHEHUS U CUCTEMbl YPABHEHUM;

NOHMMaHuE O0a30BbIX aJITOPUTMOB OOpaOOTKM YHUCIOBOM M TEKCTOBOM
uH(popMaruu (3auch YMceN B MO3ZWIIMOHHOW CHCTEME CUUCIICHUS, HAXOXKICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JMara3oHe, 00pad0oTKa MHOTOPA3PSIAHBIX 1EThIX
YrCell, aHaJI3 CUMBOJIBHBIX CTPOK U JPYTHX), AATOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHE ONpPEACNSITh CI0XKHOCTh HM3y4aeMbIX B Kypce O0a30BbIX aJIrOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MacCHBa, COpPTUPOBKAa MacCHUBa, IepeOOpHBIE
QITOPUTMBI, TBOWYHBIA TIOWCK) W TMPHBOJUTH MPUMEPHI HECKOJIIBKUX aJTOPUTMOB
Pa3HOM CI0HOCTH I PELICHUs OJTHOW 3a/]1a4u;

BJIJICHUE YHUBEPCAJIbHBIM SI3BIKOM IMPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O 0a30BBIX THIAX JaHHBIX MU
CTpYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIIPABIISIONIUE
KOHCTPYKIIMH, YMEHHUE OCYIIECTBISATh aHAIW3 NPEIJIOKCHHOW MPOTPAMMBI:
OTIPEJICNISITh PE3YIbTaThl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX UCXOMHBIX JaHHBIX,
OTIPEENsITh, MPU KAKUX HCXOJHBIX JIAHHBIX BO3MOXXHO IOJYYEHHE YKa3aHHBIX



pE3yJbTaTOB, BBISABIATH JAHHBIE, KOTOPbIE MOTYT NPHBECTH K OLIMOKE B padore
IPOrpaMMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YITYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3[aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPALIMOHHBIE MAaTEpPHAJIbl C UCTIOJIb30BAHMEM BO3MOKHOCTEH COBPEMEHHBIX
IPOrPAMMHBIX CPEICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BATh AJICKTPOHHBIC TAOMUIIBI JIUIsl aHANK3a, MPEICTaBICHHUS
u  o0paboTKM  JaHHBIX  (BKJIIOYAs  BBIYUCJIEHHUE  CYMMBbI,  CPEIHEro
apumMeTnyeckoro, HauOONBIIETO W HAUMEHBIIETO 3HAYEHUH, pEILICHHUE
ypaBHEHUM, BHIOOP ONTHUMAJIBLHOTO PEIICHHUS, MOAOOP JUHUU TPEHHA, PEIICHUE
3aJ1a4 MPOrHO3UPOBAHMUS).

B npouecce u3yueHus Kypca MHGOPMATHKU YIIIyOJEHHOTO ypoBHS 6 11
Knacce oOydarommuMmucs OyIyT  JIOCTUTHYTHI — CICAYIOIIME  MPEAMETHBIC
pe3yabTaThI:

YMEHUE CTpPOUTh HEPAaBHOMEpHBbIE KOJBI, JOMYCKAIOUME OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUN (MpePUKCHBIE KOIbI), HCIOJIB30BaTh MPOCTEUIIINE
KOJbI, KOTOpbIE MO3BOJIAIOT OOHAPYKUBATh U UCIPABIATH OMMOKU MPH Mepeaaye
JAHHBIX, CTPOUTH KOJ, 00ECIEeYMBAIOUINI HAaWMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUIIBI
pabOTHI MPOCTHIX AJITOPUTMOB CIKATHSI IAHHBIX;

YMEHHUE pelllaTh aIrOpUTMHUYECKHUE 33Jaud, CBA3aHHBIE C aHAIM30M rpadoB
(3a7auM  MOCTPOEHMS] ONTHUMAIBHOTO MYTH MEXAy BeplIMHaMu rpada,
OMpEeNeNICeHUs]  KOJIMYECTBA  PA3JIUYHBIX  MyTEed  MEXKIy  BEpIIMHAMU
OPUEHTUPOBAHHOTO AIMKINYECKOro rpada), YMEHHE HCIOIb30BaTh JEPEBbS MPH
aHalMM3€ W TIOCTPOCHUU KOJOB M s TMPEACTABICHHUS apUPMETUYECKUX
BBIPKEHUI, IPU PEIICHUH 3a/1ay IMOMCKAa U COPTUPOBKU, YMEHHUE CTPOUTH JEPEBO
UTPBI N0 33JJaHHOMY aJITOPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBIUTPBILIHYIO
CTPaTETHIO UTPBHIL;

yMEeHUEe pa3pabaThiBaTh U PEaTU30BBIBATH B BHUJAE IporpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE HMCIOJb30BaTh B MpOrpaMMax JaHHbIE PAa3IUYHbIX THUIIOB C
y4ETOM OrpaHUYEHUN Ha JMAna30H MX BO3MOXKHBIX 3HAYEHUM, MPUMEHSTH MNpPU
pEelIeHnH 3a/1a4 CTPYKTYPbl JaHHBIX (CIIUCKH, CIOBAapU, CTEKH, OUYepEeaH, AEPEBb),
UCIIOJI30BaTh 0a30BbIE ONEpPAallMM CO CTPYKTypaMH JAHHBIX, HPHUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIE MOAMPOTPAMMBI I 0OPaOOTKHA YUCIOBBIX JaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMpHU pa3pabOTKe MporpamMmm OHOIMOTEKH
HNOANPOTrpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOKHOCTH HHCTPYMEHTaJIbHBIX
CPEJIICTB cpelbl pa3padOTKH, YMEHHE HCIOIb30BATh CPEACTBA OTJIAJKH MPOrPaMM B
cpezie MpOorpaMMHUPOBaHUS, YMEHUE JOKYMEHTUPOBATH POTPAMMBI;

yMEHHUE CO3/1aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMHM CBEJEHUSMH O 0a3ax [JaHHBIX, WX CTPYKTYpe,
CpeICTBax CoO37aHUs W padOThl C HUMH, YMEHHE WCIOIb30BaTh TaOJIMYHBIC
(pensiumoHHBIC) 0a3bl TaHHBIX (COCTABJIATH 3alPOCHl B 0a3ax JaHHBIX, BBHINOIHIThH
COPTHPOBKY W TOWCK 3amuceil B 0a3e MaHHBIX, HAIMOJIHATH pa3paboTaHHyIO 0azy
JAHHBIX ) ¥ CTIPABOYHBIC CHCTCMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMaTHIECKUE MOJICTTH JIJIsl aHAIHN3a
OOBEKTOB M TMPOIECCOB: (HOPMYIUPOBATh 1€JIb MOJEIUPOBAHUS, BBIMOJHSIThH
aHaM3 PE3yJIbTATOB, IMIOJYYEHHBIX B XOAC MOJCITUPOBAHUS, OIICHUBATh
COOTBETCTBHE MOJIEIH MOJEIUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEACTABIAThH
pe3yJIbTaThl MOICTTUPOBAHUS B HATJISIATHOM BUJIC;

yMEHHE OpraHW30BBIBATH JIMYHOEC HWH()OPMAIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHUEM PA3UYHBIX CPEACTB IUQPPOBBIX TEXHOJOTUN, TMOHUMAHUE
BO3MOXHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB Pa0O0THI, BO3MOKHOCTEH M OTpaHUYCHUS
MPUMEHEHUSI TEXHOJIOTHM WCKYCCTBEHHOTO HMHTEIIEKTa B Pa3IUYHBIX 00JIACTSAX,
HAJIMYME TIPEJICTABICHUNW O Kpyre pemaeMbIX 3a7ad MalIuHHOTO OO0y4YeHus
(pacnio3HaBaHMs, KJIACCU(PUKAIMU U MPOTHO3UPOBAHMS) HAJIMYWE MPEACTABICHUM
00  WCMONB30BAaHUU  HMHPOPMALMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodecCUOHANIbHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpamMmblI Bcero o0pa3oBaTeIbHBIE
padoThI padoThI
pecypcsbl
Paznea 1. llndposasi rpaMOTHOCTH
11 Kommerotep - yHMBEpCaIbHOE yCTPOUCTBO 5
' 00pabOTKH JTaHHBIX
1.2 [IporpammHoe obecrieueHne
1.3 KomnerotepHslie cetu
14 HNudopmanmronHas 6€301macHOCThb 2
Hroro no pasneny 24
Pasnea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 P bopman 19 2
KOMITBIOTEpE
2.2 OCHOBBI aredpsl JIOTUKU 14
2.3 KommsrorepHas apupmeTrka 7
Utoro no pazneny 40
Pa3nea 3. AnropuTmMbl M1 IpOrpaMMHpPOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcmomorarenbHbIe anropuTMBL
3.3 YuciaeHHbIE METOBI
34 AnropuTMbI 00pabOTKH CUMBOJIBHBIX 5 1

JAHHBIX



3.5 AnTopuTMBI 00pabOTKH MacCHBOB 10 3.5
Wroro no pazneny 44
Pa3nea 4. UndopMmannoHHbIe TEXHOJIOTHI
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHann3 Ja”HHBIX 3
Uroro no pazneny 14
Pe3epBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0 21.5




11 KITACC

KoanvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie  IlpakTHueckue
MpPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
Paspnen 1. Teopernueckue ocHOBbI HH(pOPMATHKH
WNudopmanus u nHGOpMaIOHHBIE
1.1 dopman opman 10 2.5
MIPOIIECCHI
1.2 MonenupoBaHue 8 2
Hroro no paszneny 18
Paznen 2. AnroputMbl 1 NIPOrpaMMHUpPOBaHUeE
2.1 DNEMEHTHI TEOPUH AJTOPUTMOB 6 1
2.2 AJNTOPUTMBI B CTPYKTYPHI TaHHBIX 28 10
OcCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
MPOTPaMMHUPOBAHHUS
Utoro no pazneny 50
Paznen 3. UnopmanmoHHbIe TEXHOJIOTUHN
31 KomnbroTepHo-MaTeMaTHYECKOE 3 5
' MOJICTTUPOBAHUE
3.2 basbl manHbIx 10 4
3.3 Be6-caiitbr 14 4
3.4 Kommprorepnas rpaduxa 3.5
3.5 3D-monenupoBaHue 3
Hroro no pazneny 48




PeszepBHOE Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5






IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KogunyecTBo 4acoB

KonTtpoJsbHble

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHust

JIeKTpOHHbIE N (poBbHIE
o0pa3oBaTejibHbIE pecypcChl

TpeOoBaHus TEXHUKH
0€301acHOCTH ¥ THTHEHBI TIPH
paboTe ¢ KOMIIbIOTEpaMH U
JIPYTUMH KOMIOHEHTaMHU

M (POBOrO OKPYKEHUS

[TpuHIIUTIBI paOOTHI
KOMITBIOTEPOB U KOMIIBIOTEPHBIX
CUCTEM

OOMEH JaHHBIMU C ITIOMOIIIBIO
mH. KoHTposieps! BHEIIHUX
YCTPOMCTB

ABTOMAaTUYECKOE BHITIOJIHCHHE
MIPOrpaMMBbI IPOLIECCOPOM
OnepaTuBHas1, MOCTOSIHHAS U
JOJICOBPEMEHHAs TaMSATh.
KoHtposneps! BHEIIHUX
ycrpoiucts. [Ipsimoit goctyn Kk
aMsTH

CoBpeMEHHBIE KOMITBIOTEPHBIE
TEXHOJIOTUH

[IporpammHoe obecrieueHne
KOMITBIOTEPOB, KOMITBFOTEPHBIX

https://m.edsoo.ru/CDS07FZIH

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

https://m.edso0.ru/OYWKB3FCY

https://m.eds00.ru/Q7PPNKKNJ

https://m.edsoo.ru/OEEPU9XZM

https://m.edsoo.ru/ALDEXFU8SW

https://m.edsoo.ru/FV01UDPU4



https://m.edsoo.ru/CDS07FZIH
https://m.edsoo.ru/4P3NA492H
https://m.edsoo.ru/OYWKB3FCY
https://m.edsoo.ru/Q7PPNKKNJ
https://m.edsoo.ru/0EEPU9XZM
https://m.edsoo.ru/ALDEXFU8W
https://m.edsoo.ru/FV01UDPU4

CHCTEM M MOOMJIBHBIX YCTPOMCTB
CucremMHO€e porpaMMHOE
oOecneuenue. OnepannoHHbIE
CHUCTEMBI

Yrunutsl. [paiiBepsl yCTPOUCTB.
[TapamensHoe
MIPOrpaMMUpPOBAaHUE

https://m.edso0.ru/40RW2NT2Q

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

10

I/IHCTaJIJ'IﬂI_[I/IH U ACUHCTAJIALI A
MIPOrpaMMHOTO 00eCTIeUeHUS

https://m.edsoo.ru/FO6KMV9HO

11

12

13

14

15

16

17

®daiinoBbie cuctemsl. [IpuHIUIIBI
pa3MelIeHns 1 UMEHOBaHUS
¢aiinoB B 10ITOBPEMEHHOM
mamatd. 111a6aoHbI 11t
orucaHus rpyni (aitsio
3akoHOAATENLECTBO Poccuiickoi
denepanuu B 001acTH
MIPOrPaMMHOTO OOecTIeUeHuUs U
JIAHHBIX

[IpuHUMIEl NOCTpOEHUS U
anmnapaTHble KOMIIOHEHTHI
KOMIIbIOTEPHBIX ceTeil. CeTeBble
MIPOTOKOJIBI

Cetp UHTEpHET

Paznenenne IP-cetn Ha mojacetu
C ITIOMOUIBIO MACOK IOJICETEMN
CereBoe aIMUHUCTPUPOBAHUE
Buapl gestenbHOCTH B ceTH
Hutepnet. CepBucel MuTepHeTa.

https://m.edsoo.ru/2GG4H5WE5S

https://m.edsoo.ru/ZSHTK9R2R

https://m.edsoo.ru/UP2LZYRR5

https://m.edsoo.ru/BUKD6H662

https://m.edsoo.ru/B85T9GBUN

https://m.edso0.ru/\W9QOKTKUQ

https://m.eds00.ru/G3N7WU91L



https://m.edsoo.ru/40RW2NT2Q
https://m.edsoo.ru/6NYUZLBEM
https://m.edsoo.ru/F06KMV9HO
https://m.edsoo.ru/2GG4H5WE5
https://m.edsoo.ru/ZSHTK9R2R
https://m.edsoo.ru/UP2LZYRR5
https://m.edsoo.ru/BUKD6H662
https://m.edsoo.ru/B85T9GBUN
https://m.edsoo.ru/W9QQKTKUQ
https://m.edsoo.ru/G3N7WU91L

18

I'ocynapcTBeHHBIE DJIEKTPOHHBIE
CEPBUCHI U YCIIYT'H

Nupopmannonnas 6e30macHOCTb

https://m.edsoo.ru/UKK8RFKUA

19

BpenonocHsle mporpaMMHOE
obecriedeHre 1 MeTo 16l 60PbOBI
C HUM

https://m.edso0.ru/Z196J96 WA

20

21

22

[IpakTryeckas pabora 1o Teme
"AHTUBUPYCHBIE IPOTrpaMMBbl"

Opranuzanust JIMYHOTO apXuBa
unpopmanuu. PezepBHoe
konpoBanue. [laponbHas
3aIUTa apXuBa

[[Iudposanune naHHBIX

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

https://m.edso00.ru/3762V5553

https://m.edsoo.ru/5SHBM1MNPS

23

Anroputm mmdposanus RSA.
Creranorpagus

https://m.eds00.ru/NONXTMTGC

24

25

26

27

[IpakTrueckas paboTa Mo Teme
"[llnuppoBanue 1aHHBIX"

WNndopmanus, 1aHHbIE U 3HAHUSL.
WudopmanoHHbIe TPOIECCHI B
MIPUPO/JIE, TEXHUKE U OOIIECTBE

HenpepbiBHBIC U TUCKPETHBIC
BEITUYUHBI U CUTHAJIBL.
Heo6xoaumocTh nucKkpeTu3anuu
WH(pOPMaIINH, PeTHA3HAYCHHON
JUIS XpaHEHUs, epeaadd u
00paboTKH B IIU(POBBIX
CUCTEeMax

JIBOMYHOE KOJIUPOBAHUE.

https://m.edsoo.ru/WO05DBEAHK

https://m.edsoo.ru/KKHOVPYS8T

https://m.edsoo.ru/IUXPVOKAR

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



https://m.edsoo.ru/UKK8RFKUA
https://m.edsoo.ru/Z196J96WA
https://m.edsoo.ru/2MU0RPFZW
https://m.edsoo.ru/3762V5S53
https://m.edsoo.ru/5HBM1MNPS
https://m.edsoo.ru/NONXTMTGC
https://m.edsoo.ru/W05DBEAHK
https://m.edsoo.ru/KKH0VPY8T
https://m.edsoo.ru/1UXPVOKAR
https://m.edsoo.ru/2RN2VP5UY

28

29

PaBHOMepHHe 1 HCPpAaBHOMCPHLIC

KoJbl. [lekonupoBanue
COOOIIIEHHH, 3aIINCAHHBIX C
MIOMOIIIbI0 HEPABHOMEPHBIX
KOJIOB

VYcnosue @ano. [loctpoenue
OJIHO3HAYHO JICKOJAUPYEMBIX

KOJIOB C TIOMOIIIBIO epeBa. ['pad

An. A. Mapkosa

Enunue usmepenus
KoJIn4ecTBa MH(POpPMALIUH.
AndaBUTHBINA TOAXO]T K OLIEHKE
KoJn4yecTBa HHpOpMaun

https://m.edsoo.ru/R5NZPODAM

https://m.edsoo.ru/XT1VEDUDE

30

31

32

33

34

35

CHCTEeMBI CUMCICHUS

[TepeBon uncen U3 ogHOM
CHCTEMBI CUHUCIIEHUS B IPYIYIO

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
MeCTHAAUATCPpUYIHAA CUCTCMBIL
CUHCJICHUS, CBA3b MCXKIY HUMU

ZIBOI/I‘IHaH, BOCbMCpHUYHAA U
MeCTHAAUATCpUIHAA CUCTCMBL
CUHCJICHUS, CBA3b MCXKAY HUMU

,Z[BOI/I‘IHaﬂ, BOCBMCpHYHAA U
meCTHaauaTCpuiHasd CUCTCMbI
CUUCJICHU, CBA3b MCXKY HUMU

Apudmernueckue onepayu B

IIO3HMIIMOHHBIX CUCTEMAX
CUMCIICHUA

https://m.edsoo.ru/8VE5V1SFV

https://m.edsoo.ru/YZ9H2ALXL

https://m.edsoo.ru/FO2E2DBV6

https://m.edsoo.ru/IGDVA9SGD

https://m.edsoo.ru/LX92H6UIO

https://m.edsoo.ru/MHG6ZNN4XX



https://m.edsoo.ru/R5NZP0DAM
https://m.edsoo.ru/XT1VEDUDE
https://m.edsoo.ru/8VE5V1SFV
https://m.edsoo.ru/YZ9H2ALXL
https://m.edsoo.ru/FO2E2DBV6
https://m.edsoo.ru/IGDVA9SGD
https://m.edsoo.ru/LX92H6UIO
https://m.edsoo.ru/MH6ZNN4XX

36

37

38

TpOI/I‘IHaH YpaBHOBCUICHHAS
CUCTEMA CUUCIICHUA

I[BOI/I‘-IHO-I[GCSITI/I‘IHEUI cucreMa
CUHCIICHUA

KonunpoBanue TekcTOB

https://m.edsoo.ru/BJ1Z3E4YS

https://m.edsoo.ru/MW6YFFD1CM

https://m.edso0.ru/85PJ7KP5T

39

40

41

42

43

44

PactpoBoe kogupoBaHue
M300paKeHUI

[IpakTnueckas pabora 1o Teme

" Tuckperunzarus rpaduaeckoi
nHpopmanuu"

[IBeToBbIe MOAEnU. BexkTopHOE
KoaupoBanue. @opmartsl (Haitiios.
Tpéxmepnas rpaduka.
®pakranpHas rpaduka
Koauposanue 3Byka. Onenka
MH(POPMALMOHHOTO 00BEMA
3BYKOBBIX JTJAHHBIX TIPU 33TaHHBIX
4acTOTe TMCKPETU3ALUU U
Pa3pAIHOCTH KOIMPOBAHUS

IIpakTnueckas padboTa o Teme
"Jluckperusanus 3ByKOBOU
uHpopmanuu"

OCHOBBI aredphl JIOTUKU

https://m.edsoo.ru/ZJ1X9S61P

https://m.edsoo.ru/NZE9X44SI

https://m.edso0.ru/9ZTZBZ14J

https://m.edso0.ru/CG4SSYIAG

https://m.edsoo.ru/RSQ2WIEUJ

https://m.edsoo.ru/KB7YAOUZR

45

46

Jlornyeckue oneparuu. TaOauIrs!
HCTUHHOCTH

Jlornyeckue BbIpaKCHUSL.
Jlornueckue TOXKIECTBA.
Jloka3aTenbCTBO JIOTHYSCKUX

https://m.edsoo.ru/5YX5UNS75

https://m.edsoo.ru/DL66JCD8M



https://m.edsoo.ru/BJ1Z3E4YS
https://m.edsoo.ru/W6YFFD1CM
https://m.edsoo.ru/85PJ7KP5T
https://m.edsoo.ru/ZJ1X9S61P
https://m.edsoo.ru/NZE9X44SI
https://m.edsoo.ru/9ZTZBZI4J
https://m.edsoo.ru/CG4SSYIAG
https://m.edsoo.ru/RSQ2WIEUJ
https://m.edsoo.ru/KB7YAOUZR
https://m.edsoo.ru/5YX5UNS75
https://m.edsoo.ru/DL66JCD8M

47

48

49

TOYECTB C IIOMOIIBIO TaOJIHI]
UCTUHHOCTH

[IpakTnueckas padbota no Teme
«IToctpoenue u ananu3 TabIUI
HCTUHHOCTHU B TaOJINYHOM
poreccope»

Jlornyeckue onepanuu u
OIepaLuy HaJl MHOXKECTBAMH

Jlornyeckue onepanuu u
olepaly HaJl MHOXECTBaMHU

https://m.edsoo.ru/5519KLUH8

https://m.edsoo.ru/UAZ4JF466

https://m.edsoo.ru/EQ1D7V7DT

50

51

52

53

3aKoHBI anTeOphl JIOTHKH.
OKBHBaJICHTHEIE
peoOpa3oBaHus JOTHIECKIX
BBIpaKCHUN

Jlornyeckue ypaBHEHUS U
CUCTEMBI YpaBHEHHI

Jlornueckue GyHKINU.
3aBHCHUMOCTH KOJIMYECTBA
BO3MOJKHEIX JIOTHYECKHX
(YHKIMA OT KOTHYeCTBa
aprymeHToB. [losHbIe cucTembl
Joru4Yeckux QyHKIUH

Kanonnueckue dhopmbl
JIOTUYECKUX BBIPAKCHHUIA.
CoBeplIlIeHHBIC TU3bIOHKTUBHBIC
Y KOHBIOHKTUBHBIC HOPMaJIbHbIC
(OpMBI, ANTOPUTMBI X
MOCTPOCHHUSI 0 TabJIHUIEe
UCTUHHOCTHU

https://m.edsoo.ru/F2ADGUMRA

https://m.edsoo0.ru/4LLNS3VNG

https://m.edso00.ru/491YOOXBS

https://m.edsoo.ru/FU51SBD59



https://m.edsoo.ru/5519KLUH8
https://m.edsoo.ru/UAZ4JF466
https://m.edsoo.ru/EQ1D7V7DT
https://m.edsoo.ru/F2ADGUMRA
https://m.edsoo.ru/4LLNS3VNG
https://m.edsoo.ru/491YOOXBS
https://m.edsoo.ru/FU5ISBD59

54

55

56

57

Jlornueckue 31eMEHTHI B COCTaBe
KOMITbIOTEpa

Tpurrep. Cymmarop.
MHoropa3psIHbIi CyMMaTOp
[Toctpoenue cxem Ha
JIOTUYECKHUX 3JIEMEHTaX. 3anuch
JIOTUYECKOTO BBIPAKEHUS TIO
JIOTUYECKOU CXeMe

MuxkpocxeMbl U TEXHOJIOTHS UX
IIPOU3BOJICTBA

https://m.edsoo.ru/FIWVIVRIM

https://m.edsoo.ru/RFYE1IA1J

https://m.edsoo.ru/BC2CBFQZU

https://m.eds00.ru/G6GAVB3D0

58

59

60

[IpencraBieHue HeIbIX YUCEN B
IaMATU KOMIIBIOTCPA.
OrpaHMyeHHOCTh AMana3zoHa
YHCEII IIPU OrPaHUYECHUN
KOJIMYECTBA Pa3psI0B.
[Tepenosnenune pa3psIHON CETKU

be33nakoBbIe U 3HAKOBBIC
JIaHHbIC. 3HAKOBLII OUT.
JIBOMYHBIN TOMOIHUTEIbHBIN
KO/l OTPUIIATEIbHBIX YUCEI

[ToburoBsIe TOTHUECKHE
ornepanuu. Jloruueckuii,
apudmeTnyecKkuii u
IUKITUICCKUIA CIIBUTH

https://m.edsoo.ru/IXLRU8ZU4

https://m.edsoo.ru/OFZEI3VFR

https://m.edsoo.ru/YFPSYSUSW

61

[IudpoBanme ¢ MOMOIIBHIO
oOUTOBOM onepanuu
«uckimouaromee NJIN»

https://m.edsoo.ru/HGUFCRDKS

62

HpeHCTaBHeHI/Ie " XpaHCHUC B

https://m.edso00.ru/80KOOKD1F



https://m.edsoo.ru/FJWV9VR9M
https://m.edsoo.ru/RFYE1IA1J
https://m.edsoo.ru/BC2CBFQZU
https://m.edsoo.ru/G6GAVB3D0
https://m.edsoo.ru/IXLRU8ZU4
https://m.edsoo.ru/OFZEI3VFR
https://m.edsoo.ru/YFPSYSUSW
https://m.edsoo.ru/HGUFCRDKS
https://m.edsoo.ru/80KOOKD1F

63

64

65

IMaMATHU KOMITIBKOTECPa
BCIICCTBCHHBIX YHUCCII

BrinosiHenue onepanuii ¢
BEIIIECTBEHHBIMHU YHCIIaAMH,
HaKOIJICHHE OLIHOOK MpU
BBIYHMCIICHUSIX

[IpakTnueckas padbota no Teme
«3yueHne nopa3psigHOTO
MAallMHHOT'O MPECACTABICHUA
L[EJIBIX U BEUIECTBEHHBIX YUCEI

AHaJIN3 anropuTMOB

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

https://m.edsoo.ru/FM003T4J8

https://m.edsoo.ru/IBLT792MB

66

67

Drtarbl pelieHus 3a1a4 Ha
KOMIIBIOTEPE.
HNHcTpymMeHTanbHBIE CPEACTBA!
TPaHCIATOP, OTIATUHK,

PO UITUPOBIITIK

Cpena mporpaMMHpOBaHMSI.
Komnunsuust u uTepripeTanus
nporpamm. Bupryaibssie
MaiuHbl. IHTerpupoBanHas
cpena pa3paboTKu

https://m.edsoo.ru/ROT5RZCM9

https://m.eds00.ru/Q2UVOIJY7

68

69

70

71

72

MeTtoapl OTIaAKH [mporpamm

Tunbsl nepeMeHHBIX B S3bIKE
MIPOrPaMMUPOBAHHUS

O0paboTka HebIX YnCe

O6paboTka BelecTBEHHBIX
YHCel

CityyaliHble U MICEBOCTyYaiiHbIC

https://m.edsoo.ru/MN3HU4FKQ

https://m.edso0.ru/TJ965G8F9

https://m.edsoo0.ru/D84SSWQGF

https://m.edsoo.ru/DWAC3VBT3

https://m.edsoo.ru/PXWZX2CC6



https://m.edsoo.ru/53I773CKU
https://m.edsoo.ru/FM0O3T4J8
https://m.edsoo.ru/IBLT792MB
https://m.edsoo.ru/R0T5RZCM9
https://m.edsoo.ru/Q2UVQIJY7
https://m.edsoo.ru/MN3HU4FKQ
https://m.edsoo.ru/TJ965G8F9
https://m.edsoo.ru/D84SSWQGF
https://m.edsoo.ru/DWAC3VBT3
https://m.edsoo.ru/PXWZX2CC6

quciia

73 Betrsnenns. CnoxxHbIE YCIOBUS https://m.edso00.ru/CTTPTWB96

74 Hukiel ¢ ycnoBuem https://m.eds00.ru/TYOT5Y8QW
vkl MO0 nepeMEHHOM.

75 B3anMozameHseMocTh https://m.edsoo.ru/E4AB3FET37
Pa3IMYHbIX BUJOB LIUKIIOB

76 Obpabora HaTypatbHBIX tncen https://m.edsoo.ru/CUH84DHHO
C WICTIOJTb30BAHUEM IIUKIIOB
HaxoxieHne Bcex mpocThIX
qrcell B 3aJJaHHOM JHara3oHe

77 [IpakTnueckas padboTa no Teme 0.5 https://m.edsoo.ru/KQAFQEHKQ
«Pemrenue 3amad METOIOM
nepedopay

78 WHBapuaHT nukia https://m.edsoo.ru/VIJHSVDIC

79 JIOKyMEHTHPOBaHKE MPOTPAMM https://m.edsoo.ru/AFZLC081N

80 Obpaborka HaRHEIX, https://m.eds00.ru/9M32A105T
XpaHsmuxcs B ¢aitnax

81 Pas30uenne 3aaun Ha moA3a1a49u https://m.edsoo.ru/00EOQI8V7F
Hcnons3oBanue craHIapTHOU
OMOIMOTEKHU S3BIKA

82 HIPOTpAMMHIPOBATIHE. https://m.eds00.ru/51R9T4MJIK
IMoaxmrouenue OMOIUOTEK
MOANPOrPaMM CTOPOHHHX
IIPOU3BOAUTEIICH

83 Toanporpammer (Mpouesypet https://m.edso0.ru/QDFZXIZNA
(yrkImMN)

84 Hoanporpamui (mpoueAypst i https://m.edsoo.ru/N1IKUL4SWE

ynxumm)



https://m.edsoo.ru/CTTPTWB96
https://m.edsoo.ru/TY0T5Y8QW
https://m.edsoo.ru/E4B3FET37
https://m.edsoo.ru/CUH84DHHO
https://m.edsoo.ru/KQAFQ6HKQ
https://m.edsoo.ru/VIJHSVDIC
https://m.edsoo.ru/AFZLC081N
https://m.edsoo.ru/9M32A1O5T
https://m.edsoo.ru/00EOI8V7F
https://m.edsoo.ru/51R9T4MJK
https://m.edsoo.ru/QDFZXIZNA
https://m.edsoo.ru/N1KUL4SWE

85

86

87

88

89

90

91

92

93

94

[pakTnyeckas padora o reme
"Pazpabotka moxmporpamm”

Pexypcns. PexypcuBHbie
00BEeKTHI ((hpaKTabl).
PexypcuBHbIE IpoLIEAYPHI U
¢yskuuu. Mcnons3oBaHue cTeka
JUIsL OpraHU3aluu PEKYPCUBHBIX
BBI30BOB

[IpakTnueckas padbora o Teme
"PekypcuBHBIE TOATPOrpaMMBbI"
MoaynpHBIN NPUHINIT
MIOCTPOEHHUS IPOTrpaMM
YucneHHble METOBI

[TpakTrueckas paboTa Mo Teme
«YHucneHHoe peleHue
YpaBHEHUN»

Hcnons3oBanne TUCKpeTH3aLUU
B BBIUMCIIUTENBHBIX 3a/la4ax

[IpakTryeckas pabota o Teme
«I[IpubnmKxEHHOE BHIYUCIICHUE
JUTMH KPUBBIX ¥ TUIOMIAICH
buryp»

[IpakTruyeckas pabota o Teme
«ITouck MmakcumMyma (MUHUMYMa)
GyHKITUI)

O6paboTka CUMBOJILHBIX
JTAHHBIX. AJTOPUTMBI 00paOOTKH
CHUMBOJIBHBIX CTPOK: IOJACYET

https://m.edsoo.ru/SWDX3791J

https://m.edso00.ru/GKZY59X7B

https://m.edsoo.ru/Y5AVNBIQV

https://m.edsoo.ru/MAT4D3MB6

https://m.edsoo.ru/ZAK95AA5D

https://m.edsoo.ru/URWB7XSMQ

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

https://m.edsoo.ru/8H4ENJ7PH

https://m.edsoo.ru/7CM1EQ0SM

https://m.edsoo.ru/ZK756B10R



https://m.edsoo.ru/SWDX3Z91J
https://m.edsoo.ru/GKZY59X7B
https://m.edsoo.ru/Y5AVNB9QV
https://m.edsoo.ru/MAT4D3MB6
https://m.edsoo.ru/ZAK95AA5D
https://m.edsoo.ru/URWB7XSMQ
https://m.edsoo.ru/7QP541UWR
https://m.edsoo.ru/8H4ENJ7PH
https://m.edsoo.ru/7CM1E00SM
https://m.edsoo.ru/ZK756B1OR

95

96

97

KOJIMYECTBA TOSBIICHUI CHMBOJIA
B CTPOKE

Anroput™Mel 00paboTKH
CHUMBOJIBHBIX CTPOK: paz0ueHue
CTPOKH Ha CJIOBA MO MPOOETHHBIM
CHMBOJIaM

Anroput™Mel 00paboTKH
CUMBOJIbHBIX CTPOK: MTOMCK
IIOACTPOKH BHYTPH JAHHOU
CTPOKH; 3aMEHA HalICHHOU
MIOJICTPOKH HA APYTYIO CTPOKY
[TpakTrueckas paboTa Mo Teme
"O06paboTKa CTPOK ¢
MCIOJIb30BaHUEM (YHKIUI
CTaHJIAPTHON OMOIHOTEKH S3bIKA
IIpOrpaMMHUpOBaHus"

https://m.edsoo.ru/W2Z3JDCC5

https://m.edsoo.ru/GOOMIAFFC

https://m.edso0.ru/KX48SQDQP

98

['enepanus ciioB B 3a1aHHOM
andaBure

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

99

MaCCI/IBLI U MOCJICA0OBATCIIBHOCTHU
yucen. [Ipaktnueckas padota 1o
TeMe "'3aroiHeHne MaccuBa"

0.5

https://m.edsoo.ru/4I TBNNC5B

100

101

O060011EHHBIE XapaKTEPUCTHKU
MaccHBa

JInHEeHHbBIN TOUCK 3aJaHHOTO
3HAYEHHUSA B MacCHUBE.
[IpakTudeckas pabota mo Teme
"JInHEHHBIN OUCK 3aJJaHHOTO
3Ha4YeHHs1 B Maccuse"

0.5

https://m.eds00.ru/0YZ6SSYYM

https://m.edsoo.ru/LABG8SNIAV



https://m.edsoo.ru/W2Z3JDCC5
https://m.edsoo.ru/G09MIAFFC
https://m.edsoo.ru/KX48SQDQP
https://m.edsoo.ru/9TUPAGXNE
https://m.edsoo.ru/4ITBNNC5B
https://m.edsoo.ru/0YZ6SSYYM
https://m.edsoo.ru/LABG8NIAV

102

103

104

[TpakTrueckas paboTa Mo Teme
"ITock MMHUMAJILHOTO
(MaKCHMaJIbHOT'0) DJICMEHTA B
YHCIIOBOM MaccuBe"

CoptrpoBKa OJHOMEPHOTO
MmaccuBa. [IpocTeie MeTOBI
coptupoBkH. [IpakTuueckas
pabota o Teme "[IpocTsie
METO]Ibl COPTUPOBKHU MaccuBa"

CoptupoBka ciusinueM. boicTpas
COPTHPOBKA MacCUBa (aJITOPUTM
QuickSort). IMpakTuueckas
pabota no Teme "bricTpas
COPTHUPOBKA MaccuBa'

0.5

0.5

https://m.edsoo0.ru/SAMZUG6WRV

https://m.edsoo.ru/W53WDCPMQ

https://m.edsoo.ru/NAWM6NBOD

105

106
107
108

109

110

111

112

JIBOMYHBIN MOUCK B
OTCOPTUPOBAHHOM MACCHBE.
IIpakTnueckas pabota o Teme
" IBOWYHBII MTOUCK"

JIBymMepHBIC MacCHBBI (MAaTPHIIHI)
Anroput™bl 06paboTKH MaTpPUIY
Pemenwne 3aay ananu3a JaHHBIX
CpencTtBa TEKCTOBOTO
mporeccopa

KommnbsrorepHas BEpCTKa TEKCTa

[IpakTuyeckas pabora o Teme
"BépcTka 1OKyMEHTOB C
MaTeMaTH4ecKuMu popmynamu”

WNHcTpyMeHTBI pelieH3upOoBaHUs

0.5

https://m.edso0.ru/914RE1Z6C

https://m.edso0.ru/7TJ931086

https://m.edsoo.ru/XPVCLUAQU

https://m.edsoo.ru/PNW9G1YJF

https://m.edsoo.ru/EZ67TWEGZT

https://m.edso0.ru/0OX4NRRM9IR

https://m.edsoo.ru/2911P51F7

https://m.edsoo.ru/HVZOMBBZ1



https://m.edsoo.ru/3MZUG6WRV
https://m.edsoo.ru/W53WDCPMQ
https://m.edsoo.ru/N4WM6NBOD
https://m.edsoo.ru/9I4RE1Z6C
https://m.edsoo.ru/7TJ93IO86
https://m.edsoo.ru/XPVCLUAQU
https://m.edsoo.ru/PNW9G1YJF
https://m.edsoo.ru/EZ67WEGZT
https://m.edsoo.ru/0X4NRRM9R
https://m.edsoo.ru/29IIP5IF7
https://m.edsoo.ru/HVZOMBBZ1

113

114

115

116

[IpakTryeckas pabora o Teme
"MHOrocTpaHu4HbIE
JIOKYMEHTHI"

OOGadHbIE CEPBUCHI.
KonnekrtuBnas pabota c
nokymenTtamu. [Ipaktuyeckas
paborta no Teme "KonnekTuBHas
pabota ¢ rokymeHTamu"

Awnanus gaHebeix. bonbiive
TaHHBIE

MarmaHoe o0ydeHue

0.5

https://m.edsoo.ru/5KSWK3USV

https://m.edsoo.ru/PSEMOK5FA

https://m.edsoo.ru/SISHO04DY

https://m.eds00.ru/4QQ6LLF9Z

117

118

119

AHann3 JaHHBIX C ITOMOIIBIO
ANEKTPOHHBIX TAOJIHIL

[TpakTrueckas paboTa Mo Teme
"AHaJIi3 TaHHBIX C TOMOIIbIO
AJICKTPOHHBIX TaOIUIT"

[Toctpoenue rpadukoB GpyHKINH.

[TpakTueckas paboTa Mo Teme
"HarnsgHoe nmpencraBineHue
pe3yIbTaTOB CTATHCTHYECKOM
00pabOTKHU TaHHBIX B BUIE
JTUarpaMM CpeCTBAMHU
pemaKTopa dIEKTPOHHBIX
a0

0.5

https://m.edsoo.ru/MPMJ7NWH4

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

https://m.edsoo.ru/BEGWQZJL3

120

Jlunuu tpenna. [lpaktuueckas
pabota no Teme "[loxbop nmuHMK
TpEH[a, IPOrHO3upoBaHue"

0.5

https://m.edsoo0.ru/LP48TOLWO

121

[Tox6op mapamerpa.

0.5

https://m.edsoo.ru/HNS13RRJQ



https://m.edsoo.ru/5KSWK3USV
https://m.edsoo.ru/PSEMOK5FA
https://m.edsoo.ru/SISH004DY
https://m.edsoo.ru/4QQ6LLF9Z
https://m.edsoo.ru/MPMJ7NWH4
https://m.edsoo.ru/07PRYQ2YV
https://m.edsoo.ru/BEGWQZJL3
https://m.edsoo.ru/LP48TOLWO
https://m.edsoo.ru/HNS13RRJQ

[IpakTuueckas pabota o Teme
"UuclieHHOE pellIeHne

ypaBHEHUH C OMOIIBIO 1T0100pa

napamerpa"

OHTI/IMI/I3aI_II/I$[ KaK ITOHCK
HaWJIy4dlIero pCuiCcHus B
3a1aHHBIX YCJIOBUAX.

122 1 0.5 https://m.edso0.ru/STQENZ7BE

[IpakTnueckas padboTa o Teme

"Pemienue 3a1a4 ONTUMU3ALMIH C

MTOMOIIIBIO AJIEKTPOHHBIX Ta0IUIT"
123 PesepBHoe Bpems 1 https://m.edsoo.ru/4L3CE4K2Z
124 PesepBHOE Bpems 1 https://m.edsoo.ru/7ENSDK75J
125 PeszepBHOe Bpems 1 https://m.edso00.ru/3OHWTOEQ9
126 PeszepBHOE Bpems 1 https://m.edso0.ru/JKSPQ6H60
127 PesepBHOe Bpemst 1 https://m.edsoo.ru/1F185Q365
128 PesepBHOE BpeMs 1 https://m.eds00.ru/33J80ONXY3
129 PesepBHOE Bpems 1 https://m.edsoo.ru/UU84SGBDO
130 PesepBHoE Bpems 1 https://m.edsoo.ru/TICLQHRIV
131 PesepBHOE Bpems 1 https://m.edsoo.ru/ZGNDV8DFG
132 PezepBHOE Bpems 1 https://m.edsoo.ru/ZY5EPBTLO
133 PesepBHOE BpeMs 1 https://m.edsoo.ru/NANWGLRO4
134 PesepBHOE Bpems 1 https://m.edso0.ru/OMIJJR6LN
135 PesepBHOE BpeMs 1 https://m.edsoo.ru/HGJQHAUML
136 PesepBHOe Bpems 1 https://m.edsoo.ru/4IRITM1B1

OBUIEE KOJIMYECTBO YACOB I10 136 915

ITPOTPAMME


https://m.edsoo.ru/STQFNZ7BE
https://m.edsoo.ru/4L3CE4K2Z
https://m.edsoo.ru/7ENSDK75J
https://m.edsoo.ru/3OHWTOEO9
https://m.edsoo.ru/JKSPQ6H60
https://m.edsoo.ru/1F185Q365
https://m.edsoo.ru/33J8ONXY3
https://m.edsoo.ru/UU84SGBDO
https://m.edsoo.ru/T1CLQHRIV
https://m.edsoo.ru/ZGNDV8DFG
https://m.edsoo.ru/ZY5EPBTLO
https://m.edsoo.ru/NANWGLRO4
https://m.edsoo.ru/0MIJJR6LN
https://m.edsoo.ru/HGJQHAUML
https://m.edsoo.ru/4IRJTM1B1

11 KITACC

KoaudecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Kontpoanueie  Tparkruueckue u3yuyeHusi oOpasoBaTesibHbIE pecypchl
padoThI padoThI

KonndectBo nHpOpManmm https://m.edso00.ru/CPWERXX4Z
AJTOPUTMBI CHKATUSI TAHHBIX https://m.edsoo.ru/1P4ANRPUFP

3 Anroputm Xaddmana https://m.edsoo.ru/JPTRLQDIF
[IpakTuyeckas pabora 1o Teme

4 "C>xkaTtHe JaHHBIX C TOMOIIbIO 1 1 https://m.eds00.ru/871AFKQOD
anroputma Xaddmana"

3) Anroputm LZW 1 https://m.eds00.ru/8X5390JF6
AJITOPUTMBI CKaTHsI TAHHBIX C
notepsmu. [IpakTudeckas padbora

6 o TeMe "CrkaTHe TaHHBIX C 1 0.5 https://m.edso0.ru/580KGLJGP
notepssmu (anroputmel JPEG,
MP3)"

7 CKopocCTh Iepeiauu JaHHbBIX https://m.edso00.ru/N6OLKL2PN
ITomexoycToiYMBBIE KOABI https://m.edsoo.ru/HA352TYKO

9 HpaKTquCKasipa(SOTa 1o Teme 1 1 https://m.edsoo.ru/4DOSU5SIS
"[ITomexoycToitunBblie KOJIbI"
Cucrembl. KOMIIOHEHTHI
CHUCTEMBI M X B3aUMOJICHCTBHE.

10 CHCTEMHBL DhPCKT. 1 https://m.edsoo.ru/7ELOJJWA9

YnpasneHue Kak
nH(GOPMaIMOHHBIN MpOIIecC.
OO0patHas CBs3b

11 Moaenu u MoCIUPOBAHUE 1

https://m.edsoo.ru/3LOSU7KCU



https://m.edsoo.ru/CPW6RXX4Z
https://m.edsoo.ru/1P4NRPUFP
https://m.edsoo.ru/JPTRLQDIF
https://m.edsoo.ru/87IAFKQ0D
https://m.edsoo.ru/8X5390JF6
https://m.edsoo.ru/580KGLJGP
https://m.edsoo.ru/N6OLKL2PN
https://m.edsoo.ru/HA352TYK0
https://m.edsoo.ru/4DOSU5SIS
https://m.edsoo.ru/7EL0JJWA9
https://m.edsoo.ru/3LOSU7KCU

12

13

I'padsr
Pemenue 3agad ¢ mOMOIIBIO
rpados

https://m.edsoo.ru/SMP12Y114

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

14
15

16

17

18

19

20

21

22

23

HepeBbs
OCHOBBI TEOPHH UTP

[IpakTuyeckas pabora o Teme
"TTorCK BBIMTPBIIIHON CTpaTEruu
B UT'pE C MOJIHON nHpopMaruein”

CpencTBa HCKYCCTBEHHOTO
MHTEJUIEKTa

[IpakTrueckas paboTa 1mo Teme
"CpezncrBa HCKYCCTBEHHOTO
MHTEJIeKTa"

dopmanuzanus MOHITUS
anroputMa. Mamuna TeropuHra
KAaK YHHBEPCAJIbHASI MOJIEIb
Bbluncienuil. Tezuc Uepua—
TrropuHra

[IpakTuyeckas pabora 1o Teme
"CocTaBiieHHE NPOCTOU
MPOrPaMMBI JJIsI MAITUHBI
Teropunra"

Mamuna Ilocta

HopmainbHheie anropugmsl
Mapxkosa

AJITOPUTMUYECKHU
Hepa3peuMbIe 3aa4d. 3a1a4a
octaHoBa. HEBO3MOKHOCTH

https://m.edso0.ru/DIXWQFCMV

https://m.edsoo.ru/RLPOBGP1A

https://m.edsoo.ru/91L2S0AQS

https://m.edsoo.ru/7PWFW1T16

https://m.edsoo.ru/HSOPHSFHE

https://m.edsoo.ru/TS2J4GN9S

https://m.edsoo.ru/506FMKTSV

https://m.edsoo.ru/KD8P880BO

https://m.edsoo.ru/EA2DPC84Y

https://m.edsoo.ru/EMWUEDNR9



https://m.edsoo.ru/SMP12YII4
https://m.edsoo.ru/5087GM4M6
https://m.edsoo.ru/DJXWQFCMV
https://m.edsoo.ru/RLPOBGP1A
https://m.edsoo.ru/9IL2S0AQS
https://m.edsoo.ru/7PWFW1T16
https://m.edsoo.ru/HS0PHSFHE
https://m.edsoo.ru/TS2J4GN9S
https://m.edsoo.ru/506FMKTSV
https://m.edsoo.ru/KD8P880BO
https://m.edsoo.ru/EA2DPC84Y
https://m.edsoo.ru/EMWUEDNR9

24

aBTOMATHUYECKOW OTIaJKU
Iporpamm

CI10KHOCTE BBIYHACIICHUHI

https://m.edsoo.ru/DI2DPEQX0

25

ITouck nmpocThIX YKcCe B
3aJlaHHOM JIMara3oHe ¢
MIOMOIUIbIO AJITOPUTMA «PELLETO
DparocheHa»

https://m.edsoo.ru/H3JIUQKCS8

26

[IpakTuyeckas pabora o Teme
"ITorck NpOCTHIX YUCEI B
3a/laHHOM Juana3oHe"

https://m.edso00.ru/8N9A7JITV

27

28

29

30

31

MHoropa3psaHble 1IeIbIe YUCIa,
3aJa4u JJIMHHON apupMeTuKu

[IpakTuueckas pabora o Teme
"Peann3anys BEIYUCIEHUN C
MHOTOpa3psAHbIMU YrcIaMu"

CrnoBapu (accolluaTuBHBIE
MacCHBBI, OTOOpaxeHus ). X31lI-
tabnuipl. [ToctpoeHue
an(aBUTHO-4aCTOTHOT'O CIIOBaps
JUIS 3aJJaHHOTO TEKCTa

[IpakTuueckas pabora o Teme
"TToctpoenue andaBUTHO-
YacTOTHOTO CJI0Baps 1Jis
3aJJaHHOro Tekcra"

AHanu3 TekcTa Ha eCTECTBEHHOM
sI3pIKe. Buigenenme
IOCJIENOBATEIILHOCTEN 110
mrabiony. PerynspHsie

https://m.edsoo.ru/S8FLDAOPS3

https://m.edsoo.ru/JGIPZP98C

https://m.eds00.ru/TO6DTYWVT

https://m.edsoo.ru/MYRSXTHVB

https://m.edsoo.ru/YJVBOBEEG



https://m.edsoo.ru/DI2DPE0X0
https://m.edsoo.ru/H3J1UQKC8
https://m.edsoo.ru/8N9A7JJTV
https://m.edsoo.ru/8FLDA0PS3
https://m.edsoo.ru/JGIPZP98C
https://m.edsoo.ru/T06DTYWVT
https://m.edsoo.ru/WYRSXTHVB
https://m.edsoo.ru/YJVBQBEEG

32

33

BbIpakeHus. YacTOTHBIN aHan3
[TpakTrueckas paboTa 1o Teme
"AHanm3 TekcTa Ha
€CTECTBEHHOM SI3bIKE"

Creku. AHanu3 NpaBUIBLHOCTU
CKOOOYHOTO BBIPasKEHUS

https://m.edsoo.ru/SAFNKXPAL

https://m.edsoo.ru/UZ06WG18Q

34

Brruuciienue apugmMeTnaeckoro
BBIPAKCHUSA, 3aAlIUCAHHOT'O B
noctuKCHOU opme

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

35

36

37

38

39

[IpakTruueckas paboTa 1mo Teme
"Brruncnenue apudmMeTHIeckoro
BBIPQXKEHUS, 3aMIMCAHHOTO B
noctduxkcHo popme"

Ouepenu. Ucnonp3oBanue
ouepeau 1Jisi BPEMEHHOIO
XpaHCHMS TaHHBIX

[IpakTuueckas pabora o Teme
"Ucnonb3oBanue ouepenn"

Hepesbs. Peannzanust nepesa ¢
MOMOIIBIO CCBIJIOUHBIX CTPYKTYP.
JBonuHbIe (OMHAPHBIC) ACPEBbHSI.
IToctpoenue nepesa st
3aJIaHHOTO apU(METHIECKOTO
BBIPAKCHUS

[IpakTudeckas pabora Mo Teme
"Ucnonp3oBaHue 1epEeBbEB IS
BBIUHCIICHUS apU(PMETHIECKUX
BbIpaKEHUM"

https://m.edsoo.ru/BOY6RWSEC

https://m.edsoo.ru/RFBVQ14T0

https://m.edso00.ru/270RH6HKM

https://m.edsoo.ru/MWXTKRVSPL

https://m.edso0.ru/4AB71BOLGP



https://m.edsoo.ru/SAFNKXPAL
https://m.edsoo.ru/UZ06WG18Q
https://m.edsoo.ru/4APHZ53JB
https://m.edsoo.ru/B0Y6RWSEC
https://m.edsoo.ru/RFBVQ14T0
https://m.edsoo.ru/27ORH6HKM
https://m.edsoo.ru/WXTKRVSPL
https://m.edsoo.ru/4B7IBOLGP

40

41

42

PexypcuBHBIE allTOPUTMBI
obxona nepesa. Mcmonp3oBaHue
CTeKa M ouepeau it o0xona
nepesa

PexypcuBHBIE aITrOpUTMBI
o0xoma aepesa. Mcnonp3oBanue
cTeKa M ouepeau it o0xona
nepesa

Anroput™msl Ha rpadax.
[TocTpoeHre MHHUMATBHOTO
OCTOBHOT'O JIepeBa B3BEIICHHOTO
CBSI3HOT'O HEOPHEHTHPOBAHHOTO

rpada

https://m.edsoo.ru/IL45K77G4

https://m.edsoo.ru/M8PBJ581K

https://m.edsoo.ru/2ZKXSN8YL

43

44

45

46

O6xon rpada B rmyouny. O6xox
rpada B mupuHy

KommyecTBo pa3nuuHbIX myTen
MEXy BEpLIMHAMU
OpPUEHTUPOBAHHOT'O
aIMKIMYECKOro rpada

Anroput™m JlefKCTpHI.

[IpakTuyeckas pabora o Teme
"BpIyncienue JIUHEL
KpaT4yauIlero myT Mex1y
BepIlIrHamMu rpada (aIroputm
HeiikcTpsbr)”

https://m.edso0.ru/PDOGDKZX5

https://m.edsoo.ru/OK5XBLF1B

https://m.edsoo.ru/CRN45WQO59

https://m.edsoo.ru/OPUC4APCM

47

48

Anropur™ ®noiaa—yYopiuasmia

3agauu, perraemMple ¢ TOMOIIbIO
JTUHAMHAYECKOTO

https://m.edso00.ru/4T2Y64Y 1Y

https://m.edsoo.ru/OBO3M36FA



https://m.edsoo.ru/IL45K77G4
https://m.edsoo.ru/M8PBJ581K
https://m.edsoo.ru/2ZKXSN8YL
https://m.edsoo.ru/PD0GDKZX5
https://m.edsoo.ru/OK5XBLF1B
https://m.edsoo.ru/CRN45WO59
https://m.edsoo.ru/0PUC4APCM
https://m.edsoo.ru/4T2Y64Y1Y
https://m.edsoo.ru/OB03M36FA

49

50

51

pOTrpaMMHUPOBAHUS:
BBIUHCJIEHUE PEKYPCUBHBIX
byHKIII

[IpakTruueckas paboTa 1mo Teme
"BpruniciieHue peKypCUBHBIX
(GyHKLUH C TOMOIIBIO
JUHAMHYECKOT O
IporpaMMUpoBaHus"

3amauu, pemaeMpie ¢ TOMOIIBIO
JTMHAMUYECKOTO
MIPOrPaMMHUPOBAHUS: TOACUYET
KOJIMYECTBA BAPHAHTOB

[IpakTruueckas paboTa 1mo Teme
"I[Tocuér KoMuecTBa BAPUAHTOB
C IOMOIIBIO IMHAMHYECKOTO
IIPOrpaMMHUpPOBaHUA"

https://m.edso0.ru/139CZ91D1

https://m.edsoo.ru/N6B4V28X5

https://m.edso00.ru/TO288GY9B

52

3agauu, pelraemMple ¢ TOMOIIBIO
JTUHAMHYECKOTO
MPOrpaMMHUPOBAHUS: 3a/1aun
OINTHUMU3ALIUN

https://m.edsoo.ru/VMITOV2IU

53

54

55

[TonsiTne 0 mapaaurmax
nporpammupoBanus. O630p
SI3BIKOB TIPOTPAMMHUPOBAHUS
ITonstre 00 0OBEKTHO-
OPUEHTUPOBAHHOM
MIpOrpaMMHUPOBAHUHT

OO0BeKTHI M Knacchl. CBOMCTBA U
METOIBI OOBLEKTOB

https://m.edsoo.ru/ESL36V11V

https://m.edso0.ru/XQP3TUBLF

https://m.edso0.ru/6JQJC1GXS



https://m.edsoo.ru/I39CZ91D1
https://m.edsoo.ru/N6B4V28X5
https://m.edsoo.ru/TO288GY9B
https://m.edsoo.ru/VMITOV2IU
https://m.edsoo.ru/E8L36V11V
https://m.edsoo.ru/XQP3TUBLF
https://m.edsoo.ru/6JQJC1GXS

56

57

58

59

60

61

62

63

64

65

66

OOBEKTHO-OPUEHTHPOBAHHBIN
aHaJIN3

[IpakTuueckas pabora o Teme
"Hcrosib30BaHnEe TOTOBBIX
KJIaCCOB B ITporpamMme”

PaspaboTtka nmporpamm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO
HOAXO0/a

[IpakTuyeckas pabora
"PazpaboTka npocToi
IPOTPaMMBI C UCTIOJIb30BaHUEM
KJIaCCOB"

Nuxancymsanus. [Ipaktudeckas
pabota no Teme "Pa3paboTka
KJ1acca, UCIOJIb3YIOIIEro
WHKAMCYJsAIu0"

Hacnenosanue. [Tonmumopduzm

[IpakTruueckas paboTa mo Teme
"Pa3paboTka nepapxuu KjaccoB"
Cpenbl OBICTPOIA pa3pabOTKH
nporpamm. IIpoektupoBanue
uHTEepdeiica moap30BaTENS
[IpoexTupoBanue uHTepdeiica
M10JIb30BATEIS

Hcnonbs3oBanue roToBbIx
YIPaBISEMBIX JIEMEHTOB IS
nocTpoeHus uaTepdeiica

[TpakTrueckas paboTa 1o Teme

0.5

https://m.edsoo.ru/LXRDV5535

https://m.edsoo.ru/QUOX7ZSAH

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

https://m.edso0.ru/OSXBALUVU

https://m.edsoo.ru/XWFD3SRL6

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

https://m.edsoo.ru/TDEZGXE92

https://m.edsoo.ru/IL6XE9IBF

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

https://m.edso00.ru/844Q1ZXE4

https://m.edsoo.ru/M7J3MMDEI



https://m.edsoo.ru/LXRDV5535
https://m.edsoo.ru/9U0X7ZSAH
https://m.edsoo.ru/1PCNI90X2
https://m.edsoo.ru/OSXBALUVU
https://m.edsoo.ru/XWFD3SRL6
https://m.edsoo.ru/3IPHY7VDC
https://m.edsoo.ru/TDEZGXE92
https://m.edsoo.ru/IL6XE9IBF
https://m.edsoo.ru/18FFURCHI
https://m.edsoo.ru/844Q1ZXE4
https://m.edsoo.ru/M7J3MMDEI

67

68

"Pa3paboTka mporpaMmsbl ¢
rpaduueckum uHTEpPeiicom”
H3yueHnne BTOpOro s3b1ka
IIPOrPaMMHUPOBAHHUS
H3yueHne BTOPOro si3bIka
IPOrpaMMHUPOBAHUS

https://m.edsoo0.ru/LO9PRNA7S

https://m.edsoo.ru/NKNMXM4HU

69

OTansl KOMIIBIOTCPHO-
MAaTEMAaTH4ICCKOIO
MOACIINPOBAHUA

https://m.edsoo.ru/Q5J50KWIN

70

71

72

73

74

Huckperusanus npu
MaTeMaTHYeCKOM
MOACIIMPOBAHUHN HECTIPCPBIBHBIX
npoueccos. MoaenupoBaHue
JABHMXXCHUSA

[TpakTrueckas paboTa 1Mo Teme
"MoaenupoBaHHe IBUKEHUS"

MopenupoBanrue OMOIOTHUECKUX
cucteM. [IpakTrnueckas pabora
o Teme "MopenupoBaHue
OMOJIOTMYECKNX cHUCTEM"

MaremaTnueckue MOJEIN B
SKOHOMUKE. BrrunciurennLHeIe
SKCIEPUMEHTHI C MOJICIIIMU

BepostHOCTHBIE MOJEH.
[IpakTudeckas pabora Mo Teme
"UMuTalIMIOHHOE MOACIUPOBAHNE
¢ IIOMOIILI0 MeToga MoHTe-
Kapino"

0.5

0.5

https://m.edsoo.ru/ZXKKJQ1U0

https://m.edsoo.ru/YCLZ4UHHA

https://m.edsoo.ru/925RWH1WH

https://m.edsoo.ru/HYZZHAQZI

https://m.edsoo0.ru/RSDL7ZK22



https://m.edsoo.ru/LO9PRNA7S
https://m.edsoo.ru/NKNMXM4HU
https://m.edsoo.ru/Q5J50KWIN
https://m.edsoo.ru/ZXKKJQ1U0
https://m.edsoo.ru/YCLZ4UHHA
https://m.edsoo.ru/925RWH1WH
https://m.edsoo.ru/HYZZHA0ZI
https://m.edsoo.ru/RSDL7ZK22

75

76

77

KommbproTepHOoe MOIeTHpOBaHNE
CUCTEM YIpPaBIICHUS

O6paboTka pe3yabTaToB
AKCIIEPUMEHTA

TabmuaHbIe (pENIAIIMOHHBIC) 0a3bl
JTAHHBIX

https://m.edsoo.ru/D52P3UQNN

https://m.edsoo.ru/V5BW4WV43

https://m.edso0.ru/I5QMIQ8G4

78

[Touck, copTupoBka u
bubTpanus TaHHBIX. 3aIPOCH
Ha BBIOOPKY JIaHHBIX. 3aMPOCHI C
napamerpamu. Beruucisemsie
TOJIS B 3aIIpocax

https://m.edso00.ru/GTZBVTII7

79

80

81

82

83

84

[IpakTuyeckas pabota 1o Teme
"PaboTa ¢ roToBO# 0a3oit
TaHHBIX"

Muororabanuabie 0a3bl JaHHBIX.
Tunsl cBs3ei MEXTy TaOIUIIAMU.
Baeninuii kiatou. LlenocTHOCTD
0asbl TaHHBIX

[TpakTrueckas paboTa 1o Teme
"Pa3paboTka MHOTOTaOINIHOM
0a3bl JaHHBIX"

3anpockl K MHOTOTA0IMYHBIM
0a3aM JTaHHBIX

[IpakTuyeckast pabora 1o Teme
"3ampockl K MHOTOTA0THYHOM
Oa3e maHHBIX"

SI3BIK YIIpaBJICHUA JaHHBIMU

SQL

https://m.eds00.ru/X7YS6VTTG

https://m.edsoo.ru/XPHOBTDMS

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

https://m.edsoo.ru/UVTVIW6RW

https://m.edsoo.ru/F9Y XMVOB7

https://m.edsoo.ru/PIMIPKOMR



https://m.edsoo.ru/D52P3UQNN
https://m.edsoo.ru/V5BW4WV43
https://m.edsoo.ru/I5QMIQ8G4
https://m.edsoo.ru/GTZBVTII7
https://m.edsoo.ru/X7YS6VTTG
https://m.edsoo.ru/XPHQBTDM8
https://m.edsoo.ru/4FHJ25TDD
https://m.edsoo.ru/UVTV9W6RW
https://m.edsoo.ru/F9YXMVOB7
https://m.edsoo.ru/PJM9PKQMR

85

86

87

[IpakTudeckas pabora Mo TeMe
"VrpaBneHue JaHHBIMU C
moMoInpko s3bp1ka SQL"

Hepensiimonnpie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

HHuTtepHeT-ipriIoKeHus

https://m.edsoo.ru/GL552SSUD

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

https://m.edsoo.ru/\VUNNCDB4U

88

[TonsiTue o cepBepHOM U
KJIMEHTCKOM YacTIX cauTa.
TexHomorNs «KJIMEHT —
cepBep», €€ JOCTOMHCTBA U
HEAOCTATKU

https://m.edsoo.ru/N6DWP4IRG

89

90

91

OcuoBslI a361ka HTML

[IpakTuueckas pabora 1o Teme
"Co3ngaHue TEKCTOBOI BeO-
CTpaHUIbI"

Ocuossl a361ka HTML

https://m.edsoo.ru/G2HZZBEEJ]

https://m.edsoo.ru/DD7JRDZ9N

https://m.edso00.ru/QY71J10R7

92

93

94

95

OcHoBrI a36ika HTML

[TpakTrueckas paboTa 1o Teme
"Co3nanue BeO-CTpaHHMIIBL,
BKJIIOYAIOIIEH MYJIbTUMEINITHBIE
00BEKTHI (PUCYHKHU, 3BYKOBBIE
JlaHHBIE, BU1€0)"

OCHOBBI KaCKaIHBIX TaOJIHI]
cruieii (CSS)

[IpakTuyeckas pabora 1o Teme
"OdopmiieHNE CTPAHHUIIBI C
IIOMOIIIBIO KaCKaAHBbIX Ta6J'II/III
cruiei”

https://m.edsoo.ru/YLBK9SMHJ

https://m.edsoo.ru/6EIXO4QCK

https://m.edsoo.ru/V6H31EQR5

https://m.edso0.ru/MGSEDM7TA



https://m.edsoo.ru/GL552SSUD
https://m.edsoo.ru/8YQXGKB6U
https://m.edsoo.ru/VUNNCDB4U
https://m.edsoo.ru/N6DWP4IRG
https://m.edsoo.ru/G2HZZBEEJ
https://m.edsoo.ru/DD7JRDZ9N
https://m.edsoo.ru/QY71J1OR7
https://m.edsoo.ru/YLBK9SMHJ
https://m.edsoo.ru/6EIXO4QCK
https://m.edsoo.ru/V6H31EQR5
https://m.edsoo.ru/MGSEDM7TA

96
97

Cuenapuu Ha s3bike JavaScript

Cuenapuu Ha s3bike JavaScript

https://m.edsoo.ru/VHYQBFI55

https://m.edso00.ru/2KY4Y6AT6

98

99

100

101

®opmbl Ha BeO-CTpaHULIE

[TpakTrueckas paboTa 1o Teme
"O6paboTka naHHBIX GopM"

Pasmernenue BeO-caiitos. Yciyra
XOCTHHTA. 3arpy3ka ¢aiiioB Ha
caT

Kanpuposanue. Hcnpasienue
NEepCIEeKTUBbI. [ ucTorpamMma.
Koppekuus ypoBHEH, KOPpEKLIHS
nBera. O0eciBeyrBaHue
LBETHBIX U300pa’keHU

https://m.edsoo.ru/EPV5ADCOR

https://m.edsoo.ru/KFCH27ELA

https://m.edsoo.ru/Y6VM4R542

https://m.edsoo.ru/IHJI27RN3F

102

103

104

105

BBox uzobpaxenuii ¢
UCTIOJIb30BaHUEM Pa3IMIHBIX
U(PPOBBIX YCTPOHCTB.
[IpakTuueckas pabora o Teme
"O6paboTka m(PpPOBHIX
¢dortorpaduit”

Perymb. Pabota ¢ obnactsamu.
OwmibTpsl. [IpakTueckas padota
no teme "Perymrs mudpoBeIx
dbotorpaduit"

MHorocnoiiHble 1300pakeHus.
TekcroBble cion. Macka ciost.
Kanansl. Coxpanenne
BbI/IEJICHHON 00nacTu

[IpakTruyeckas pabora 1o Teme

0.5

0.5

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

https://m.edsoo.ru/LUXAXOCRP

https://m.edso00.ru/OZ8ER32MA

https://m.edsoo.ru/Z6PF79AG0



https://m.edsoo.ru/VHYQBFI55
https://m.edsoo.ru/2KY4Y6AT6
https://m.edsoo.ru/EPV5ADCQR
https://m.edsoo.ru/KFCH27ELA
https://m.edsoo.ru/Y6VM4R542
https://m.edsoo.ru/IHJ27RN3F
https://m.edsoo.ru/7GRK7JKF5
https://m.edsoo.ru/LUXAXOCRP
https://m.edsoo.ru/OZ8ER32MA
https://m.edsoo.ru/Z6PF79AG0

"MHorocoiHbIe H300pakeHUs'

[ToaroroBka WITIOCTpaU s
BeO-caiiToB. [IpakTnueckas

106 pabora 1o Teme 0.5 https://m.edso0.ru/7QFGI9KBYK
" AHUMUPOBaHHBIE
n300pakeHus"
Bexkropnas rpaduka.
107 BexkTopuzarus pacTpoBbIX https://m.edsoo.ru/PIRQNJEXW
N300paKEeHHI
II 0
108 " PAKTITCCHa pa OT? HO TeMe 1 https://m.eds00.ru/W84Z3DOGI
Bexropnas rpaduxa
[TpuHIMIBI TOCTPOCHUS U
109 pENAaKTUPOBaHMsI TPEXMEPHBIX https://m.edsoo.ru/KBPNWPJEA
MozeIen
[TpakTrueckas paboTa 1Mo Teme
110 "Co3aHue MpOCThIX 1 https://m.edsoo.ru/2XDC5NKUP
TpEXMEPHBIX Mozenen"
111 Cetounsie Moel. Martepuas https://m.edsoo.ru/WF3MVD2FH
IT 0
112 | PAKTICCROTPAbOTATOTENE 1 https://m.eds00.ru/z917SRT8Z
Certounbsie MozeH
M
113 OACIMPOBAIHE HETOHHIIOR https://m.edso0.ru/TXUL8GD3U
ocsemieHus. Kamepsl
IT 0
114 " P aKTquCK,?H paboTa HoTeme 1 https://m.edso0.ru/178NV9QDI
Pennepunr
A 3D-
115 JRMTHBHEIC TEXHOTOMH ( https://m.edso0.ru/6W1WT296C
IPUHTEPHI)
n o
116 OHPTHE © BHPTYAILHON https://m.edso0.ru/BZDFAHWO4

PEaJbHOCTH U JIOTIOJIHEHHOU



https://m.edsoo.ru/7QFG9KBYK
https://m.edsoo.ru/PIRQNJEXW
https://m.edsoo.ru/W84Z3DOGI
https://m.edsoo.ru/KBPNWPJEA
https://m.edsoo.ru/2XDC5NKUP
https://m.edsoo.ru/WF3MVD2FH
https://m.edsoo.ru/Z917SRT8Z
https://m.edsoo.ru/TXUL8GD3U
https://m.edsoo.ru/I78NV9QDI
https://m.edsoo.ru/6W1WT296C
https://m.edsoo.ru/BZDFAHW04

pealbHOCTH
117 PesepBHOE Bpems 1 https://m.edso0.ru/X3RHKBZCM
118 PesepBHOE Bpemst 1 https://m.edsoo.ru/HAFKWSW13
119 PesepBHoe Bpemst 1 https://m.edso00.ru/11GT2RYIK
120 PesepBHOe Bpems 1 https://m.edsoo.ru/BSTC2EJSB
121 PesepBHOe Bpems 1 https://m.edso0.ru/70QVL280H
122 PeszepBHoe Bpemst 1 https://m.edsoo.ru/MR3TQ44J7
123 PeszepBHOE Bpemst 1 https://m.edso0.ru/BHX69GQO6
124 PesepBHOe Bpems 1 https://m.edso0.ru/V101XFZX3
125 PeszepBHOE Bpemst 1 https://m.edsoo.ru/TUTIIED92
126 PesepBHOe Bpems 1 https://m.edsoo.ru/VELYQXZD6
127 PesepBHoe Bpems 1 https://m.edsoo.ru/L\VV8CIMOG6R
128 PesepBHOE BpeMms 1 https://m.edso0.ru/OUQLILVQF
129 PesepBHoE Bpems 1 https://m.edso0.ru/UI3Y8YDS7
130 PeszepBHOE Bpemst 1 https://m.edsoo.ru/T6XN3WBVK
131 PesepBHOE Bpems 1 https://m.edso0.ru/3H6SCE6XT
132 PesepBHOE BpeMms 1 https://m.edsoo.ru/1L4CVP5G8
133 PesepBHOE Bpems 1 https://m.edsoo.ru/KCD677PMT
134 PesepBHOE BpeMms 1 https://m.edsoo.ru/EP8MZV6J8
135 PesepBHOE BpeMms 1 https://m.edsoo.ru/IET8F6XPS
136 PesepBHoe Bpems 1 https://m.edso00.ru/G7913B48L
OBUIEE KOJIMYECTBO YACOB I10 136 36,5

[TPOT'PAMME
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IMPOBEPAEMBIE HA EI'D 11O HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpoBepPsieMoOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOIi 00pa30BaTeJIbHOM MPOrPaMMBbI Cpe/IHero 0011ero
o0pa3oBaHus

1.

3namo (nonumams)

11

[ToHnMaHWe OCHOBHBIX TPUHIMIIOB YCTPOHCTBA M (DYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTALIMOHAPHBIX M MOOMIIBHBIX KOMITBIOTEPOB; TEHACHIIUIM
Pa3BUTUS KOMIIBIOTEPHBIX TEXHOJOTHWH; BIaJICHUE HaBBIKAMH PAaOOTHI C
OICPAIlMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHAAMH IPOTPAMMHOTO
obecrieyeHus: JUIs  pelIeHUss y4yeOHbIX 3agad 1O  BBIOpaHHOU

cricuajnu3anmumn

1.2

Hanuuue mnpencraBiaeHuii o 0a30BbIX MPUHLMIIAX OpPraHU3allMM U

q)YHKHPIOHI/II)OBaHI/Iﬂ KOMIIBIOTCPHBIX ceTei

1.3

1.4

[TonnMaHne OCHOBHBIX MPUHIUIIOB JUCKPETU3ANUN PA3IUYHBIX BUIOB
nHpopmaruu

[Tonnmanue 0a30BBIX aJITOPUTMOB OOPAOOTKH YHCIOBOM M TEKCTOBOM
uHpoOpMaluK (3alKMCh YHCENT B TO3WUIMOHHOW CHCTEME CUHUCIICHUS,
JEIMMOCTh IIEJIBIX YHCEN; HAXOXKICHHE BCEX MPOCTHIX YUCEN B 3aIaHHOM
nuamnazoHe; 00paboTka MHOTOPA3pPSIAHBIX — IENBIX  YHCEN, aHaJIu3

CHUMBOJIBHBIX CTPOK U ,Z[pyFI/IX), AJITOPUTMOB IMOUCKA U COPTUPOBKU

1.5

3HaHue (IJYHKI_[I/IOHEU'IBHLIC BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnagenne OCHOBHBIMU CBEACHHSMH O 0a3ax HaHHBIX, UX CTPYKTYpeE,

CpCACTBAx CO3JaHUA U pa6OTLI C HUMH

1.7

1.8

IToHuMaHue BO3MOXKHOCTEW U OIPaHUYEHUN TEXHOJIOTMI UCKYCCTBEHHOTO
UHTEJUIEKTa B pa3M4YHbIX OONACTAX; HAJIWYME INPEACTaBICHUH 00
UCMOJNb30BaHUM  HMH(MOPMAIMOHHBIX  TEXHOJIOIMH B pa3iM4YHBIX

npodecCHOHATBHBIX chepax

Bianenne TteopeTMdecKMM anmaparoM, IO3BOJISIIOLIUMM  OCYILECTBIISTh
IIPEJICTaBICHUE 3aJaHHOI0 HATYPAJIbHOIO YHUCIIA B PA3JIM4YHBIX CHCTEMaxX
CUHCIICHUS; BBINOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAXKEHUH,
UCMONb3Yysl 3aKOHBI aJreOpbl JIOTUKHU; ONpPEeNATh KpaT4allInid MyTh BO
B3BEIICHHOM Trpade M KOJMYECTBO IMyTeH MEXJy BepUIMHAMHU

OPHUCHTHUPOBAHHOTO alTUKIIMYCCKOT'O rpa(ba




2.1

2.2

2.3

2.4

2.5

2.6

2.7

Ymemo

YMeHHE HCIOIb30BATh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOJEIH U
aHann3a O0BEKTOB U IMPOLECCOB: (HOPMYIUPOBATH L1EJIb MOJICTUPOBAHMUA,
BBIIIOJIHATh AQHAJINU3 PE3YJIbTATOB, MOJIYYEHHBIX B XOAE MOJCIHPOBAHMS,
OLICHMBATh a/IEKBaTHOCTb MOJEIN MOJEIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIATh PE3YIbTATHI MOJICTUPOBAHKS B HATJISTHOM BUIE

YMmenue knaccupuIMpoBaTh OCHOBHBIC 33Jaudl  aHaIW3a JaHHBIX
(mporHo3upoBaHue, KIaccupuKanus, KJIacTepU3alINs, aHaIu3
OTKJIOHEHHI{); TIOHMMATh TOCJIEI0BATEIILHOCTh PEIeHUs 3a7au aHalu3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA W OIICHKA KAYeCTBA JAHHBIX,
BBIOOp W (WIM) TIOCTPOCHHME MOJENIH, TNpeodpa3oBaHUE JTAHHBIX,

BU3yalIn3alusa JaHHBIX, HHTCPIIPCTALUA PC3yJIbTaTOB
5

YMmeHue onpeaensiTh HHPOPMALMOHHBIH 00BEM TEKCTOBBIX, TpapUUECKUX
Y 3BYKOBBIX JIaHHBIX ITPH 3aJIaHHBIX NapaMeTpax JUCKpPEeTU3aluu. Y MEeHHe
ONPENeNIATh  CPEJHIOI  CKOPOCTh MepeAayd JaHHbIX, OLIEHUBATh
U3MEHEHHE BPEMEHHM TMepelaud MpU H3MEHEHMH HWH(POPMALUOHHOTO

00BbEMa JTaHHBIX M XapaKTEPUCTUK KaHaja CBSI3U

YMeHHue CTpOuTh KO/, OOECNEeYMBAIOMIMM HAUMEHBIIYI0 BO3MOXKHYIO

CPEJHIO0 JUIMHY COOOIIEHUS PU U3BECTHOM YaCTOTE CUMBOJIOB

YMeHue uCnoiap30BaTh IPU PEUIEHUWU 3a7ad CBOMCTBA IMO3ULIMOHHOU
3allMCH YUCEJI, aJITOPUTMbI MOCTPOECHUS 3allMCH YHWCIA B IMO3ULUMOHHOU
CHUCTEME CUHMCIICHMS C 3aJaHHBIM OCHOBAHUEM M IOCTPOECHUS YHUCIa I10
CTPOKE, COJAEpXalledl 3amuch 3TOr0 4YHMCJIA B IO3ULHUOHHOM CHCTEME
CUMCJIEHUS €  3aJJaHHBIM  OCHOBAaHUEM;  YMEHHE  BBINOJHSATH

apI/I(bMeTI/I‘-IeCKI/Ie OIICpalru B MO3UITUOHHBIX CUCTEMAX CHUCIICHUSA

YMeHue CTpOuTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTHBHOH H
KOHBIOHKTHBHOM  HOpMalbHBIX ¢opMax 1O 3aJaHHOM  TabmuIe
UCTUHHOCTH; HCCIeloBaThb 00JacTb HCTMHHOCTH  BBICKA3bIBAHMUS,

COACPIKAIICTO IIECPEMCHHEBIC,; PCIIATh HECCIIOKHBIC JIOTHYCCKUC YPABHCHUS

YMeHne pemarb ajJrOpuTMHYECKHE 3a/ladd, CBS3aHHBICE C aHAJTU30M
rpadoB (3ama4u MOCTPOCHUS] ONTHUMAIBHOTO TYTH MEXAY BEpIIMHAMHU
rpada, onpenescHus] KOJUYECTBA PA3UIHBIX IMyTeH MEXIy BEpIIMHAMHM

OPHUCHTHUPOBAHHOT'O alJTUKIIMYCCKOT'O rpa(ba)

2.8

YMeHue ucnoap30BaTh JEPEBbS MPU aHAIU3E U MOCTPOECHUHU KOJOB U IS
Mpe/CTaBiICHUsT apu(METUUYECKUX BBIPAXKEHHUH, MPH PEIICHUH 3a71ad
MOWCKAa W COPTUPOBKH; YMEHHE CTPOUTH AEPEBO WIPHI MO 3aJaHHOMY
ANTOpUTMY; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIINIHYIO CTPATETHIO

UTPBI



2.9

2.10

211

2.12

2.13

YmMmenue AHAJIM3UPOBATL  AJITOPUTMBI  C  HUCIOJIB30BAHUCM Ta6JII/II_[
TPAaCCUPOBKH,; OIPCACIIATD 0e3 HUCIOJIb30BaHUs KOMIIBIOTEpa PE3YyJIbTAaThbl
BBITNMOJIHCHUS HECJIOKHBIX ITPOTpaMM, BKIHOYAIOMIUX IMUKJIIbI, BETBJICHUA U

nmoammporpaMmal, IMpH 3aJaHHBIX UCXOOHBIX JaHHBIX

YMeHue ompenensaTbh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
aITOPUTMOB (CyMMHpOBAHHE IJIEMEHTOB MAacCHBa, COPTHPOBKAa MaccCHBa,
nepedOpHble AITOPUTMBI, JBOMYHBIA TOMCK) W TPHBOAUTH MPUMEPHI

HECKOJIbKHX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU ISl pCIICHUA OJHOM 3a7aun

BiianeHue yHHUBEPCAIBHBIM  SI3BIKOM IIPOIPAMMMPOBAHUSA  BBICOKOT'O
ypous (ITackans, Python, Java, C++, C#), npeacraBieHusIMU O 0a30BBIX
THMAX JaHHBIX U CTPYKTypax NaHHBIX; YMEHHE HCIIOIB30BaTh OCHOBHEIC
YVIpaBIAIOIIAE  KOHCTPYKIMH;,  yYMEHHE  OCYIIECTBJIATHL  aHAIW3
NPE/UIOKEHHOW  MPOTpaMMBl:  OMNpPENENATh  pe3yabTaTbl  pabOoThI
MPOTrpaMMBbl MPH 33JaHHBIX UCXOJHBIX JTAHHBIX; OMPEICNIATh, MPH KaKUX
HUCXOJHBIX JAaHHBIX BO3MOXHO IIOJYYCHHUC YKa3aHHBIX PC3YJIbTAaTOB,
BBISIBJISITH JIAHHBIE, KOTOpPblE MOTYT MpPHUBECTH K OwuOKke B padoTte
[IPOrPaMMBlI; ¢dbopMynaMpOBaTh  MPEUIOKEHUS MO  yIYYIICHHUIO

IIPOrPaMMHOT0 KO/1a

YMeHue peanu3oBbIBATh Ha BBIOPAHHOM JUIs  HM3Y4YECHHs  SI3bIKE
nporpaMMupoBanus Beicokoro yposus (ITackans, Python, Java, C++, C#)
THUIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIIEA0BATENLHOCTEH
M MacCHMBOB: TIPEACTaBICHHWE 4YWCIa B BHJAE Habopa MPOCTHIX
COMHOJKHUTEJEH; HaX0XKJIEeHHE MaKCUMaJIbHOW (MMHUMAaJIbHOW) IM(pHI
HaTypaJbHOI'O YHUCIIA, 3alIUCAHHOI'O B CUCTEME CUUCIIEHUS] C OCHOBAHUEM,
He mnpeBblmaromuM 10; BbelUUCIEHHE OOOOIIEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MAacCHBa WJIM YHCJIOBOM IOCIEA0BAaTENbHOCTH (CYMMBI,
NPOU3BEACHUS  CPEOHEro  apu(METUYECKOro, MHHHUMAJIBHOTO |
MaKCUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, yIOBIETBOPSIIOIIUX
3aJJaHHOMY YCIIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; YyMEHHE
UCTOJNB30BaTh B MPOTpaMMax JaHHBIE pPA3TUYHBIX THIIOB C YYETOM
OTpaHUYEHUI Ha AMANa30H MX BO3MOXKHBIX 3HAYCHWH, MPUMEHSATh NpPHU
pellIeHUH 3a/1a4 CTPYKTYpPbI JaHHBIX (CHHMCKH, CIOBapH, CTEKH, OUepely,
JIepEBBS); IPUMEHSTh CTaHAAPTHBIE U COOCTBEHHBIC MOANPOTPAMMBI IS
00pabOTKM YHCIIOBBIX JaHHBIX W CHMBOJBHBIX CTPOK; MCIOIB30BATH MPU
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrpaMM; YMEHHE HCIIOJIb30BaTh

CpeACTBa OTIAKU MPOTPaMM B Cpejie IPOTPaMMHUPOBAHHUSI

YMmenue HCIIOJIB30BaTh QJICKTPOHHBIC Ta6J'II/II_U>I JUIA aHaJIn3a,

MPEACTABICHUS M 00pabOTKM JaHHBIX (BKJIFOYAsi BHIOOP ONTHMAIBHOTO



2.14

peleHust, moa0op JMHUM TPEHJA, pEelIeHHe 3a7ad MPOTHO3HPOBAHUA);
YMEHHUE HCMOJIb30BaTh TAOJUYHBIE (PENALUOHHBbIE) 0a3bl JaHHBIX MU

CIIpaBOYHBIC CUCTCMBbI

YMeHue OpraHu30BbIBaTh JIMYHOE HH(POPMALMOHHOE NPOCTPAHCTBO C
UCMOJb30BAHUEM  Pa3IMYHbIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA;
MMOHMMAaHHUE BO3MOXKHOCTEH LM(PPOBBIX CEPBUCOB TIOCYIAPCTBEHHBIX

yCIyT, TUPPOBLIX 00pa30BaTENbHBIX CEPBHCOB



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBbBIX HA EI'D
ITO TH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

1

1.1

[{udpoBast rpaMOTHOCTH

OcCHOBHBIE TEHICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX T€XHOJIOTHUH. [lapamiensHble
BBIYMCIICHHs. MHOronponeccopHsle cucteMsl. Pacpenenénueie

BBIYMCIIUTEILHBIE CUCTEMBI U 00pa0OTKa OOJIBIINX TaHHBIX

1.2

[IpuHIMITBI TOCTPOCHUS W ammmapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETCH.
CereBbie mpotokonbl. Cerb WHTepHer. Anpecamus B cetd HMHTepHerT.
IIpotokonbr creka TCP/IP. Cuctema nomennsix uMéH. Pasnenenue |P-cetn Ha

MTOJICETH C IIOMOIIBIO MAaCOK IT0J/IceTel

1.3

1.4

1.5

Qaiinosass cuctema. Ilouck B ¢aitnoBoit cucreme. IlpuHIuMnel pasmenienus u
UMeHOBaHMs (aiioB B mosroBpeMeHHON mamsaTu. [llaGmonbl nius ommcaHus
rpymi (daitnos

CkopocTe  mepenaud  JAaHHBIX. 3aBUCHUMOCTb  BPEMEHM  Iepefadyd  OT

UH(POPMALMOHHOTO 00BEMA TAHHBIX M XapaKTEPUCTHK KaHajla CBS3H

[IndpoBanne nanapix. CuMMeTpudHbIe U HecuMMeTpuuHbie mUdpbl. [Hndper

npocroii 3amensl. [ludp Llesaps. udp Bumxenepa. Anropurm mmdpoBanus
RSA

1.6

2.1

Konp1, mo3Boisitoniie 0OHapyKUBAaTh U UCTIPABIIATH OIIMOKH, BOSHUKAIOIIHNE MTPH
nepenaye naHHbIX. Paccrosiuue Xammunra. KonupoBaHue ¢ moBTOpeHHEM OUTOB.

Kozapsr XaMmMmunra
Teopernueckre 0OCHOBBI HH)OPMATHKU

JlBonyHoe  koaupoBaHUE. PaBHOMEpHblE M HEpaBHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHNH, 3aMCAaHHBIX C IOMOIBI0 HEPAaBHOMEPHBIX KOJIOB.
VYcenosue dano. [locTpoeHre OMHO3HAYHO IEKOIUPYEMBIX KOJIOB C ITOMOILIBIO

nepeBa

2.2

2.3

Teopernueckne TOAXOABI K OLEHKE KonudecTBa wH(popmarmu. EauHuis!
U3MEpeHusl KojauuecTBa uHpopMmauuu. AmnpaBUTHBIM MMOIXOA K OICHKE
KosmyectBa MHGpopManuu. 3aKoH anauTUBHOCTH HHGpopMmanuu. Dopmyna

Xaptinu. Uadopmanus u BepostHocTs. Dopmyna lllennona

Cuctembl cuncnenus. Pa3BépHyTas 3amuch UEIBIX W JAPOOHBIX YHCEN B
MO3UIIMOHHON cHucTeMe cunciaeHnus. CBOMCTBA ITO3HIIMOHHOM 3aIllMCH YHCIA:
KOJIMYECTBO IUQP B 3aIKCH, MPU3HAK JEIUMOCTH YHCIIa HA OCHOBAHHE CHCTEMBI
CUYHCJICHHSI. AITOPUTM TIEPEBOJIA TIEJIOT0 YKCiia U3 P-UYHOM CUCTEMBI CUMCIICHHS

B JIECATHUUHYIO. AJNITOPUTM TepeBojia KOHEUHOM P-uuHO#l 1po0u B NeCATHYHYIO.




2.4

AJNTOPUTM TEpeBOJa LEJIOr0 YUCiIa U3 JIECATUYHOM CHUCTEMbl cuucieHus B P-
nuyHyr. IlepeBog KOHEUHON JecATHYHOM Jpobdu B P-nunyro. J[BonmuHas,
BOChbMEpUYHAs U IIECTHAILATEPUYHAsI CUCTEMBI CUHUCIICHHUS, CBSA3b MEXKIYy HUMHU.

ApudmeTnueckue onepanu B MO3UIIMOHHBIX CUCTEMAaX CYUCIICHUS

TpOI/I‘lHaH YpPaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘-IHO'I[GCSITI/ILIHEU{ cucrema

CUHCJICHUA

2.5

2.6

2.7

2.8

2.9

Koauporanue tekcroB. Koguporka ASCII. OgHobGaiiTHbie KoaupoBku. Ctanaapt
UNICODE. KomupoBka UTF-8. Ompenenenne wuHDOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOILIEHUM

Koauposanue nzobpaxenuii. Ouenka nHGOpMaMOHHOTO 00bEMa rpadruecKux
JAHHBIX TPH 3aJIaHHBIX Pa3peIleHUH U TIIyOMHE KOIUpOBaHMs IBeTa. LIBeToBBIC
mozaenn. KoaupoBanme 3Byka. OneHka MHPOPMAIMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX IIPH 3aJIaHHBIX YaCTOTC AUCKPETU3AINU U pa3pAAHOCTU KOOAUPOBAHUSA

Anrebpa gmoruku. IloHsiTMe BBICKa3bIBaHMs. BbICKa3bIBaTebHBIE (HOPMBI
(mpeaukatsl). KBaHTOpPBI CyIIECTBOBaHMS U BCEOOIIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HMCTUHHOCTU. Jlormueckue BbIpaXKEHUS.
Jlornueckue ToxxaecTsa. Jlornueckue onepannu 1 onepanuy Haj MHOXKECTBAMH.
3aKkoHBl anredpspl JIOTUKH. OKBUBAJICHTHBbIE MpPeoOpa3oBaHUs JIOIMUYECKUX
BBIpa)kKeHMI. Jlornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUM.

Jlornyeckne (GyHKIMU. 3aBHCHUMOCTH KOJHMYECTBA BO3MOXHBIX JIOTHYECKUX
(GyHKLIUH OT KOJTMYECTBA apTyMEHTOB.

Kanonnueckue GopMbI JIOTHIECKUX BBIPAKEHUH

CoBepllleHHbIE  TU3BIOHKTHBHBIE KOHBIOHKTUBHBIE HOPMAallbHbIE  (OPMBIL,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/IHC HCTUHHOCTH

Jlormdyeckue nsneMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Muoropa3psanbsiii cymmatop. [locTpoeHne cxem Ha JTOTHYECKUX DJIEMEHTax I0
3a/IAHHOMY JIOTHYECKOMY BBIPAKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS T10

JIOTUYECKOU CXEME

2.10

2.11

Mopnenn u wmopnenupoBanue. llenn monenupoBaHus. AJNEKBATHOCTb MOJENH
MoJeIupyeMoMy 00BeKTY Win npoueccy. @opManuszanus IPUKIaIHbIX 3a/1a4.
[IpencraBnenue pe3yabTaToOB MOJCIUPOBAHMS B BUE, yIOOHOM JUIs BOCIIPUSATHSA

yesioBeKoM. ['paduueckoe npescTaBiieHne JaHHBIX (CXEeMBbI, TaOIUIbL, TpadUKH).

[IpeacraBneHue T1eNBIX YHCET B MaMATH KoMibioTepa. OTrpaHUYeHHOCTH
JIUana3oHa 4Yucell TMPH OTrPpaHWYEHUWU KOJM4YecTBa paspsanoB. llepemonHeHue
paspsaHOi ceTku. be33HakoBbIe U 3HAKOBHIE JaHHBIC. 3HAKOBBIM OUT. [IBOMYHBIIA
JIOTIOJTHUTENBHBIN KOJI OTPULIATENIbHBIX YHCET.

[TobutoBble Jormueckue omneparuu. Jlornyeckmid, apudMeTHYECKUd U

nuknnyeckuit  capurd. [lludpoBanue ¢ momomp0 TOOUTOBOM —OmEparvu




2.12

«uckmougaromee NJIN»»

[IpencraBneHue BELIECTBEHHBIX YKCEN B MAMATH KOMIIbIOTEpa. 3Hayaulasi 4acTh
U TOpsAAOK uucia. Jlmama3oH 3HAYEeHWH BeIIECTBEHHBIX uucenl. [Ipobimemsl
XpPaHEHHUS BEILIECTBEHHBIX YHUCEN, CBA3AHHBIE C OrPAaHUYCHHEM KOJIUYECTBA
pa3psnoB. BbllonHeHWE onepanuii ¢ BEUICCTBEHHBIMU YHUCIAMH, HAKOIUICHUE

OILINOOK IMPU BBIYUCIICHUAX

2.13

2.14

2.15

2.16

3.1

3.2

3.3

3.4

I'padbl. OcHoBHbIe moHATHS. Buasl rpados. Onucanue rpadoB ¢ HOMOIIbIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHIl, CHUCKOB CMEXHOCTH. PelieHue
QITOPUTMUYECKUX 3aJad, CBS3aHHBIX C aHajau3oM rpadoB (mocTpoeHHe
ONTUMAJILHOIO MYTH MEXAy BepIIMHAMHU rpada, oIpeneseHHe KOoJIW4ecTBa
pa3IM4YHBIX IyTE€d MEXKIy BEPIIMHAMU OPHEHTUPOBAHHOIO AlMKIAYECKOTO
rpaca)

HepeBbsa. bunapnoe nepeBo. JlepeBbss moumcka. CmocoObl 00Xxoma Jepesa.
[IpencraBnenne apupmMeTHYECKHX BBIpAXEHUN B BUE AepeBa. Mcmonb3oBaHue

rpadoB U AEPEBBHEB NPH OMMCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOIIETO MUPA

JuckpeTHbie UTpbl ABYX UTPOKOB ¢ MoJHOM nHpopManueit. [loctpoenue aepesa
nepebopa BapUaHTOB, OMNHMCAHHME CTPAaTErMH UIPhl B TaOMWYHON QopMme.

BI)II/Il"pBIH_IHHe 1 MIPOUTPLINIHBIC TO3UITHUN. Briur PBIIIHBIC CTPATCTUU

CpenctBa  HCKYCCTBEHHOTO  WHTelsiekTa. Mpentudukammss W TOHCK
n300pakeHui, pacrno3HaBaHue juil. Vcmonb30BaHHe METOJOB HCKYCCTBEHHOTO
MHTEIJIEKTa B 00yJaronux cucremax. Vcrnonbp3oBaHue METO0B UCKYCCTBEHHOTO

UHTEJUIEKTa B podoToTexHuke. MuTepHer Bemeld. Heliponusie cetn
ANTOpPUTMBI M IPOTPAMMHPOBAHHE

dopmanu3anus NoHATHA anropurMma. MammHa ThIOpHHra Kak yHUBEpCAJIbHAs

MOJEJb BEIYMCICHUN

OneHka CIIO)KHOCTH BbIUMCIEHUH. Bpems paboTel n 00BEM ucCHONb3yeMoi
namsATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHBIX. OleHKa
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJITOPUTMBI ITOJIMHOMHAJIBHON
cioxxkHoctu. IlepeGopuble anroputmsel. [IpuMepsl pa3iIWYHBIX —AJITOPUTMOB

peIICHUA OI[HOI>'I 3ala4, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTH

OmnpeneneHre BO3MOXHBIX PE3YJIbTaTOB pPAaOOTHI MPOCTEUIIMX aJTOPUTMOB
YIPaBICHUS UCHOJHUTENSMU U BBIYMCIUTENBHBIX aaroputMmoB. OnpeneneHue

HCXOOHBIX OAHHBIX, ITPHW KOTOPLIX aJITOPUTM MOKCT JaTb Tpe6yeMBII71 pe3yibTaT

ANropuT™Mbl 00pa0OTKM HATYpaJbHBIX YHCEIN, 3alMCAHHBIX B TO3UIIMOHHBIX
cucTeMax CUHMCIeHMs: pa3OMeHHe 3alucu 4Yuciaa Ha OTAEIbHbIE LUQPHI,
HAXOXXICHWE CYMMBl W TIPOM3BEICHUA NH(DP, HAXOKIACHHE MaKCUMAIIbHOW

(MMHUMAaJIBHON) LIUPPBHI.



3.5

3.6

3.7

3.8

3.9

3.10

[IpencraBnenue uucia B BuUAe HAOOpa MPOCTBIX COMHOMKHUTENCH. AJNTOPUTM
OBICTPOro BO3BENIEHUS B cTeeHb. [loncK MpOCTHIX YKcen B 3a/IaHHOM JIHAaNa3oHe

C TIOMOIIIBIO aNITOPUTMA «pemieTo JpaTtocheHar
MHoropa3psigHbie IeNbIe Yncia, 3aJa4i JUIMHHON apudMeTuKu

S3eik mporpammupoBanus (ITackams, Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYHCIICHHbIC, BEIIECTBEHHbIC, CHMBOJbHBIC, JOrHYeckue. BerBrueHus.
Crnoxusie ycnoBus. kst ¢ ycnoBuem. LIUKIIbI 10 IEpeMEHHOM.

OO6paboTka NaHHBIX, XpaHALMXCcsA B ¢aitnax. TekcroBble U 1BOMYHBIE (ailsib.
daiinoBble nepeMeHHble (dailnoBbie ykazarenu). Utenue u3 (Qaiina. 3amuce B
daiin.

Pa36uenue 3agaun Ha moazanayu. [loamporpaMmel (porieAypsl U PyHKITUN).

Hcnonw3oBanue CTaHHapTHOﬁ OMOIMOTEKH SI3BIKA nporpaMMupOBaHHuAd

Pexypcus. PexkypcuBHble mporienypbl u (yHKIuu. Mcmnonb3oBaHue CTeKa IS

OopraHu3aln pCKypCUBHBIX BBI3OBOB

Uucnennsle MeToabl. ToyHOE M NPUONMKEHHOE pelIeHus 3agadu. YucieHHoe
pelleHre YpaBHEHMM C IOMOIIbIO Ioadopa mapamerpa. UHCIEHHbIE METOJBI
pellieHUs. ypaBHEHMH: MeToh Iepedopa, METOA IOJIOBUHHOIO  JCJICHHUS.
[TpubnmmxEHHOE BBHIYMCICHUE JUIMH KPUBBIX. Berumcnenue ruiomazei ¢uryp c
IOMOIIbI0 YHCIEHHBIX METOJOB (METOJA MNPSAMOYTOJbHUKOB, METOJl Tpareuui).
[Touck makcumyma (MUHUMYMa) QYHKUMH OJHOW TEPEeMEHHOW MEeTOJ0M

INOJIOBUHHOT'O OCJIICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (QYHKIIUM  SI3bIKa
MIpOrpaMMUPOBAHUS ISl 00PaObOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK: TOJICUYET KOJIMYECTBA TIOSIBJICHHUH CHMBOJIAa B CTPOKE,
pa30HeHne CTPOKU Ha CJOBa MO MPOOETbHBIM CHMBOJAM, TOUCK TMOJCTPOKH
BHYTPU JaHHOW CTPOKH, 3aME€HAa HaWJEeHHOW MOACTPOKH Ha APYTYIO CTPOKY.
['enepanusi Bcex CJIOB B HEKOTOpPOM aiihaBUTE, YAOBIETBOPSIOUINX 33JaHHBIM

orpannyeHusM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY H 0OpaTHO

MaccuBbl W MOCJIENOBAaTENILHOCTH  YHWCEN. BbrumcieHne  000OMEHHBIX
XapaKTepUCTHK DSJEMEHTOB MAacCHBa WM YHCIOBOW IOCIEI0BATEIHLHOCTH
(CyMMBI, TIPOU3BEACHHUS, CpPEIHEro apuPMETHUYECKOTO, MHUHHUMAIBHOTO |
MaKCUMaJbHOTO 3JEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH TOWCK 3aJaHHOTO 3HAYCHHWS B MAcCCHBE.
AnTOpUTMBI PabOTHI C JJIEMEHTaMH MAacCHBa C OJHOKPATHBIM TPOCMOTPOM
maccuBa. COpTHpOBKa OJHOMEpPHOTO0 MaccuBa. [IpocTbie METOIBI COPTHPOBKHU
(MeTon Ty3BIpbKa, METOJ BBIOOpa, COPTHpPOBKA BCcTaBKamu). CoOpTHUpOBKA
ciusaueM. beictpast coprupoBka maccuBa (amroput™m QuickSort). JIBonuHBIH

MOMCK B OTCOPTUPOBAHHOM MACCHBE



3.11

JlBymepHbIE MacCHBBI (MaTpuibl). AJTOPHUTMBI 00pabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JIBYMEPHOI'O UHCIOBOI'O MaccHBa IO 3aJaHHBIM
IpaBUiIaM, MOMUCK 3JIEMEHTa B JIBYMEPHOM MAacCCHBE, BBIYMCIEHHE MaKCUMyMa
(MMHMMYyMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOI'O MaccHBa, IEPECTaHOBKA CTPOK U

CTOJ'I6IIOB ABYMCPHOI'0O MaCCHBa

3.12

CnoBapu  (accolMaTUBHbIE  MAacCHBBI,  OTOOpakeHUs).  Xd3UI-TaOJIHIIbL.

HOCTpOCHI/Ie aJ'I(I)aBI/ITHO-‘-IaCTOTHOFO CJIOBApA U1 3aJaHHOT'O TCKCTA

3.13

3.14

Crexkn. AHamM3 TPaBWIBHOCTH CKOOOYHOTO  BBIpXKCHHSA. Bbramcienne
apru(METHYECKOTO BBIPAXKEHUS, 3aIUCAHHOTO B MOCTPUKCHON popme.

Ouepenu. Mcrionp3oBanue ovepen 11k BpeMEHHOTO XpaHEHHUs JaHHBIX

Anroputmbl Ha rpadax. IlocTpoeHHe MHHMMAIBHOTO OCTOBHOI'O JIepeBa
B3BEIICHHOTO CBS3HOTO HEOPHUEHTHPOBAHHOTO rpada. KomuuecTBo pa3nnyHBbIX
nyTel MeX1y BEpIIMHAMHU OPUEHTUPOBAHHOTO allUKINYECKOro rpada. AIroputm

Jenkerpol

3.15

3.16

3.17

4.1

HepeBps. Peammsanus nepeBa ¢ IMOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOMUYHBIE
(6unapubie) nepeBbsi. IlocTpoenue nepeBa Ui 3aAaHHOTO apH(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE aaropuT™Mbl 00xoaa Jepesa. Mcrnoiabp3oBaHue cTeka u
ouepeau 1 00xoza aepeBa

JluHamuueckoe nIporpaMMUPOBAHNE KaK METOJ PEIIEHUS 3a]a4 C COXPaHEHUEM
IMPOMEIKYTOYHBIX PE3YJIbTATOB. 33}13‘11/[, peiracMbIC C IMOMOMIIBIO JUHAMHUYCCKOI'O
IPOrpaMMUPOBAHUS: BBIUUCICHUE PEKYPCUBHBIX (DYHKIUH, OICYET KOJINYECTBA

BAapHUAHTOB, 3aa41 ONITUMU3AlIUN

[lonatue 00 OOBEKTHO-OPUEHTHPOBAHHOM NPOrpaMMupoBaHUH. OOBEKTH H
kiaccel. CBoiicTBa U MeTo/1bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA AHAIN3.
Pa3paboTka mporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TMOAXOA.

Wukarncynauus, HacleqoBaHue, oauMophu3m
HudopmaninoHHbIEe TEXHOJIOTUN

AHnanmu3 naHHbIX. OCHOBHBIE 33Jlauyd  aHaJIW3a JAaHHBIX: IPOTHO3MPOBAHUE,
KJacCU(pUKalus, KilacTepu3anus, aHaiu3 OTkIoHeHWi. IlocnmemoBarenbHOCTH
pelIeHns 3a/1ad aHaau3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYMCTKA M OIEHKA
KayecTBa MJaHHBIX, BBIOOp M (WMJIM) TOCTPOEHHE MOJAENH, MpeodpazoBaHue
JAHHBIX, BU3Yyalu3alMs JaHHBIX, MHTEpHperauus pe3ynbTaToB. [IporpamMmubie
cpenctBa W WHTEpHET-CEpBUCH UII OOpaOOTKM M TPEICTABJICHUS JIaHHBIX.

Bonbimme nannpie. MammaHoe 00yueHue

4.2

AHanM3 JaHHBIX C TIOMOIIBIO JJICKTPOHHBIX TAONWIl. BBIYUCICHUE CYMMBI,
CpemHero  apu(MeTHUecKoro, HaubOonibliero (HaUMEHbBIIEro)  3HAYEHUS

nuarnazoHa. Berancienne koddduimeHTa KOppenmsiuu IBYX pSIOB JaHHBIX.



[Moctpoenne crombuaThX, JTUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyuknmii. [Togbop muHUM TpeHa, penieHue 3a1a4 MPOrHO3UPOBAHUS.

Pemenue 3aaa4 ONTUMH3AalHU C TIOMOIIBIO 3JICKTPOHHBIX Ta6JII/ILI

4.3

4.4

4.5

Jluckperuzauusi Npd  MAaTEMaTUYECKOM  MOJEITUPOBAHUU  HENPEPHIBHBIX
nporeccoB. MogenupoBanue JBIWKEHUS. MojenupoBaHue OHOIOTHUECKUX
cucteM. MaremaTuueckue MOJAENM B OKOHOMHUKE. BblunciuTenbHble
JKCIIEpUMEHTHl ¢ MojensiMu. OOpaboTka pe3yiabTaToB SKclepuMeHTa. MeTon
HauMEHbIIMX KBaApaToB. OIEHKAa YHCIOBBIX IAPAMETPOB MOJAEIUPYEMBIX
00BEKTOB M TMpolieccoB. BoccTaHoBieHHe 3aBUCUMOCTEH IO pe3ysibTaTam

IKCIEPUMEHTA

BeposTHOCTHBIE MOJENHN. Meronsl Momnte-Kapio. HNmuranvonnoe

MojienrpoBanue. CHCTEMbl MAaCCOBOT0O 00CITYKMUBAHHUSI

Tabnuunble (pensuuoHHbIe) 6a3bl JaHHBIX. Tabynia — MpeICTaBIeHUEe CBEACHUI
00 omHOTHIHBIX oOBbekTaX. Iloime, 3ammch. Kirou Tabmuiel. PaboTa ¢ roToBoit
0a30li maHHBIX. 3amojHeHrue 0a3bl JaHHBIX. [IOMCK, COPTHPOBKA W (UIBTPALIHS
JaHHBIX. 3ampockl Ha BbIOOPKY JaHHBIX. 3ampochkl C  MapaMeTpamH.
Brruuciisiemble mosist B 3ampocax.

Mmuorotabianunbie 0a3bl JaHHBIX. TUMBI cBs3ed Mexay Tabmunamu. BHemHuit

ko4, [{emocTHOCTh 6a3bl JaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3aM JTaHHBIX

4.6

TekcToBbiii mnpoueccop. CpeacTtBa TMOWCKAa M aBTO3aMEHBI B TEKCTOBOM
npoiieccope. CTpYKTYpUpPOBaHHBIE TEKCTOBBIE TOKYMEHThI. CHOCKH, OTJIaBJICHUE.
[IpaBmia 1TUTHPOBaHUS MCTOYHUKOB U odopmiieHus Oubanorpadpuyeckux

CCBIIIOK



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

[Tonsikos K. 1O., Epemun E. A. Undopmaruka. 10 kinacc. YueOnuk (ba3oBblit u
yriyonénnbiil ypoBau). B 2 u. M.: IIpocseuienue, 2026

METOANYECKHUE MATEPHUAJIbBI U151 YUUTEJA

bocosa JL.JI,. METOAMYECKUE PEKOMEHJIAIIMN 110 ITPOBEAEHMIO
YPOKOB

B 10 KIIACCESB 2 u,

METOANYECKHNE PEKOMEHIAILINU 110 ITPOBEJJEHNIO YPOKOB

B 11 KJIACCE B 2u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETHU
HMHTEPHET

bu6mnorexa [JOK
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