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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOGHHUS OCHOBHOM  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEIHEr0  OOIIEero
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE IpEeIMETHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYPUPOBAHHE IO pa3jiesiaM U TeMaM Kypca, ONpeAeisseT pacupeieieHUE ero
o kjaccaMm (rojaM M3y4yeHus), Ja€T IpUMEpPHOE pacrlpeiesieHue Y4eOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  YIETOM  MEKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[Iporpamma o nHbOpMaTHKE ONPEEIsseT KOJTUIECTBEHHbBIE U KaueCTBEHHbIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0To roja U3yuyeHus, B TOM YHUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MMPOBEPOUYHBIX paoor,
rocyapCTBEeHHOM UTOTOBOM arrecranuu). [IporpamMmma o undopmaTike sSBISETCS
OCHOBOW JIJIi COCTaBJICHHWS AaBTOPCKUX Yy4YE€OHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, HM3y4Yaromie
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOXKHOCTH aBTOMAaTHU3aIUU WH(POPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE = 005IacTM  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCITUTUTMHAPHBIN ~ XapakTep HWH(QOpMaTUKH ¥ HHPOPMAITMOHHON
NEeSTeTLHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
uHDOpMATHKA W WUH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI, OMHUPAETCS
Ha cojiep)KaHue Kypca WH()OpPMATHUKUA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHHA, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETalui0 U 000O0IIeHHE
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartukay OpUEHTHpPOBaHBI Ha TOJyYEHHWE KOMIIETEHTHOCTEH st
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMETHas 00JIacTh, PACHO3HABAHHE COOTBETCTBYIOLIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl MCHOJIb30BAHMS METOAOB M HMHCTPYMEHTapus JaHHOU
npeaMEeTHOM 00J1acTu;

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

B pamkax yrinyO0n€HHOro ypoBHSI M3y4deHUsS MH(DOpPMATUKH OOECrIeurBaETCs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHepHs, MHQOpMalMoHHasi 0e30MacHOCTh, WH(OpPMAIIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TEXHOJIOTHH, CUCTEMBI PaCHpEAEIEHHOIO PEECTpa, TEXHOJIOTMH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX pa3BUBAIOIIErocs HHPOPMALIMOHHOTO 0011ecTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTUKd, WHDOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMOUN IEHHOCTEM, ITPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUUM  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HYKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPUAMYECKOT0, MPHUPOIHOIO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TPABOBBIX U 3TUYECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUYEHHBIX B CO3IAHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paClpoCTpaHeHre HH(OpMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

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

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTrUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd MHTepHET W WCHOJIb30BAHUIO HWHTEPHET-CEPBUCOB, HH(OPMAIIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ce0s
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O0 MOJIETUPOBAHHS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHHUE)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMi MPOrpaMM Ha sI3bIKax MpOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMHM»  IOCBAIIEH  BOIIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPpaMMHBIX MPOJIYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aja4ax aHaJIM3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JJis PEIICHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénnoMm nanee copepxkanuu ydueOHoro mpemmera «MubopmaTukay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s13aTeNIbHYIO TIPOTpaMMy OOYyYEHHs, HO MOTYT ObITh MPEAJIOKEHBI ISl U3yUCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOnéHHplid  ypOBeHb U3Y4YCHUST HH(POPMATUKH PEKOMEHAYeTCS IS
TEXHOJIOTUYECKOTO0  MpOQuis, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYyONEHHBIH YPOBEHb W3YUYCHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacTH WH(POPMAIMOHHBIX TEXHOJOTHA W WHXEHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnuHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH()OpMaTHKE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKMCiI0 YacoB, PEKOMEHIOBAHHBIX JIJIS1 U3y4eHUs UHHOPMATHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJCIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

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

[TpuHIUIIBEI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIbI0 MIUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K TaMSITH.

OCHOBHBIE  TEHACHUMHA  PA3BUTHS  KOMIIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcrpoenHnsblie KOMIIBIOTEPBI. MUKPOKOHTPOJLIEPHI.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecredyeHuss U UxX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalMOHHBIE CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JlnneH3upoBanue MpPOrpaMMHOTO 00eCTICUCHHUSI
u uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOAHOE MPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss U MUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[TpUHIMIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lolyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKCHUS
MAKETOB.

Buner  npestenbHoct B cetu  HaTepHer. CepBuchl  MHTepHera.
['eonnopMaImoOHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATHBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCIyrd. CoLMalbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W 3KOHOMHUYECKHE YIpO3bl, CBS3aHHBIE C HMCIOJb30BAHHEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOme mpoOsieMbl 3aluThl
uHpopManuu u  HUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpPMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uH(popManMoHHbIX cucTemax. lIpaBoBoe oOecrneueHne UHGOOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoit 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanHsle U 3HaHus. MHQOpMalnMoHHbIE MpoLecchl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(POBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycenosue @ano. IloctpoeHrne OMHO3HAYHO NOEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHUIIBI M3MEpeHHs KonyecTBa nHPopMauuu. AndaBUTHBIN MOIX0 K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLMOHHOM 3alUCU  YHWCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM MEepeBOAa 1EJI0r0 yncia u3 P-u4HON cucTeMbl CUMCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOT0 YHUCIA U3 ACCATUYHOW CHCTEMBl CUUCIECHHS B P-
nuyHyro. [lepeBox koHewyHOU pgecsaTuuHOW npobu B P-wunyro. J[BouuHas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

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

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanHue. @opmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHKka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepaluuy U Onepalui HaJl MHOKECTBAMU.

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

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOMYEeCTBA apryMeHTOB. [1oIHbIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  @opMbl  Jlormueckux  BblpakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. I[loctpoeHne cxem Ha JIOTMYECKMX DJIEMEHTAax I10
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JVana3oHa 4YMCEel NpH OrPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe W 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIIM
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

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

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IMAMSITH KOMIBIOTEPA. 3HAUaIlas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psaoB. BbInosiHEHME omnepanuii ¢ BEMIECTBEHHBIMM YMCIIAMHU, HAKOIUIEHUE
OLIMOOK MIPH BHIYUCICHUSIX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMeHTanbHbBIE CpelCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismuss u UHTepHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccMpoBOYHBIX Tabmuil. Otnanounbiii BeiBoA. Ilomarosoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxubele ycinoBus. Iluknel ¢ ycmoBueM. [lMkasl 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocTraBneHue IUKIA C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHblE LHQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MPOCTBIX YMCEN B 3aJlaHHOM Juara3oHe. lIpencrasiieHne
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa3buenue 3amaun Ha noazanayu. [loanporpamMmmel (mpoueaypbl U GyHKIUN).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHble Mpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMOAMOTEK  MOANPOTrPaMM  CTOPOHHUX  MPOU3BOJIUTENCH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToApl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aayM.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkEéHHOE BBIYMCIEHUE AIUH KPHUBBIX. BbluncieHue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJiE 00paObOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJAECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepanis Bcex CIOB B HEKOTOpPOM alipaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEIEHUS, CPEIHEr0 apu(PMETUYECKOr0, MUHUMAIBHOTO M MaKCHMaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

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

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MAaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MACCHBA 110 33/aHHBIM MPaBHIIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenaktupoBanue u dopmarupoBanue. I[IpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI PELIEH3UPOBAHUS B TEKCTOBBIX INpoueccopax. O0ayHble CEPBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CPEACTBA PEAAKTHPOBAHUS MaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIPETALMUS pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbIX auarpamm. lloctpoenue rpadukoB
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHBIX ycioBusX. Llemesas
¢yHKIUs, orpaHuyeHus. JIokanbHble M TJI00aNbHBIA MUHUMYMBI II€JIEBOMU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JaHHbIX. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
rIyOuHBI KogupoBaHus 11BeTa. OCHOBHBIE Hen anroputmoB cxatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  oOT
MH(POPMAITMOHHOTO 00BhEMA JTAHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpudnHb
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIOHEHTBI cUCTEMBI M HX B3auMojaelcTBue. CHCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenun u monenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. Dopmanusarus
MPUKIIAJIHBIX 3a]1a4.

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

I'padpr. OcHoBHbIe MoHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUIl, CIHCKOB CMEXKHOCTU. PemieHue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€H MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeo. JlepeBbsi moucka. CriocoObl 00xoma mepena.
[IpencraBnenne apupMEeTHYECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIphIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBINTPHIIHBIE CTPATETHH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VcKycCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. lcrmonp3oBaHHE METONIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuEe METO/I0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopManuzanuss  HOHATHS  anropurma.  MammHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OueHka CII0KHOCTH BbIUMCICHUN. BpeMsa paboTel U 00BEM HCIONB3yeMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIIOKHOCTH ~ QJITOPUTMOB. AJITOPUTMBI  [TOJIMHOMHAIBHON
cinoxxHoctd. Ilepebopublie anroputmsl. llpuMepsl pa3iaMyHBIX —AJITOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C TMOMOIIBID aAJITOpPUTMA
«pemiero DparocheHar.

MHoropa3zpsiaHble 1eble YUCiia, 3a7a4i JJIMHHOW apu(pMETHKH.

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO AlMKIMYECKOro rpada. AiroputM
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu i 00xoaa IepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILBIO



JTUHAMUYECKOTO TMPOTPAMMHUPOBAHMS: BBIUUCICHUE PEKYPCHUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3pabotku mporpamm. [IpoexTupoBanue wuHTepderica
nonb3oBatens. Vcnonb3oBaHWE TOTOBBIX — YIPABISIEMBIX — 3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJEIMPOBAHUS:  MOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue JBHKEHHS. MoJenupoBaHue  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM 3KCIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmwuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOM 0a30if naHHBIX. 3amojgHeHue O0a3pl JaHHBIX. [lowWck, copTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAy TaOaulamH.
Buemnuit kinrou. [{emocTHOCTS 0a3bl TaHHBIX. 3aPOChl K MHOTOTA0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

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

BBon m300pakeHUi C WCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Pazpemenne. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW obOnactu. [lonroroBka miumocTparuii 1jist BeO-callTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcniosib30BaHue KOHTYpOB. Bekropusalus pacTpoBbIX U300pakeHU .

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBsablie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHUEHTAIIWH, TIMO3UTHBHBIX BHYTPEHHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOU JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuyaromierocs OyayT c(opMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYAJIbHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEIUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

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

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAas OCTETUKY HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

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



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH NEATEIHHOCTH TEXHOJOTUYCCKOW W COIMATBHON
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM ¥ HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKCHUSX HAyKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) IKOJIOTUYECKOT0 BOCITUTAHMS S

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C y4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca Hu
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoii TpaHchopMaIui MHOTHX cdep )KU3HH COBPEMEHHOIO OOIIECTBA;

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

B mporecce noCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
no wuHPOpMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS OMOLMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITBIM HOBOMY;

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

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSIHHEC
JIPYTUX, YYUTHIBATh €r0 TPHU OCYIICCTBICHUH KOMMYHHUKAIIMH, CIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCalIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBIC Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

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

ONpENENATh LEJN JACSITEIBHOCTH, 3a4aBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUS TPOOJEMbl ¢ Y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCIOBHSX  pEABHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYalMSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3aJaud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MIPAKTHUECKYI 00jacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3aMYHbIX (opmarax C y4E€TOM Ha3HAUYEHUS
uHpopMaMu H  IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOpMalmu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHUKAllMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJIaJeTh ~ HAaBBIKAMH  pAcTO3HABaHWs W 3alIUTHl  HHPOpPMAIUH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

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

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3J1araTb CBOK TOYKY 3PEHHS C HCMOJIb30BAaHHEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NpUHUMATh €M COBMECTHOM  JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHMKA KOMAHIbI B
oOIIMiA pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh HJAEH C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

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

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIEKCHH AJIsi OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPM AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YIriyOJE€HHOro ypoBHs 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BJIAJCHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHUCTEMbD»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BIAJCHUE METOJaMH TOuCKa HuHpopmamuu B ceth VHTepHET, yMeHwue
KPUTHUYECKU OIIEHUBATh WH(POpMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJbIIHE JaHHBIC, TMPUBOAUTH IPHUMEPHI
UCTOYHUKOB HMX TIOJYYCHUS M  HAMNpaBJICHUS HUCIOJIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJIacCU(pUKaIus, KIJIaCTepU3aIus, aHan3 OTKJIOHEHU), MMOHUMATh
MIOCIIEZIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allHsl TaHHBIX, UHTEPIPETAIHS Pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOMJIBHBIX KOMITHIOTEPOB, TCHICHIIMA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIaMUA TIPOTPAMMHOTO OOECredYeHus] I pelmieHus YYeOHBIX 3a7ad  IIo0
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIH B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MPUHIUIAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEJCTB MPOTUBOACHCTBHS O3TUM yrpo3aM, COOJIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IIPaBOBBIX OCHOB MCIIOJIb30BaHUSI KOMIBIOTEPHBIX NIPOrpamMM, 0a3 JaHHBIX U
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluu,
YMEHUE OMNpEeAeNsITh CPEAHIOI CKOpPOCTh IE€peladyd JAaHHBIX, OLEHUBATH
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCel, AITOPUTMA IMOCTPOCHHUS 3alIMCH YHCTIA B TO3UIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPeoOpa3OBaHMS JIOTHUECKUX BBIPAXKECHHM, HCIONb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 3aJJaHHOM JiMara3oHe, 00paboTka MHOTOpa3psiAHbIX 1IeJIbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CII0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
ITOPUTMBI, IBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBJISIOLINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEICIISITh PE3YNBTAThl PA0OTHI MPOTPAMMBI TIPU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTATOB, BBISBIATH JAaHHBIC, KOTOPhIE MOTYT MPHUBECTH K OIMMOKE B padoTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHUs, MOA00p JUHUU TPEH/A, PEIICHHE
3aJlay IPOTrHO3UPOBAHMUS).

B npouecce u3yueHus kypca MHGOPMATHKU YIiyOJE€HHOrO ypoBHS 6 11
Knacce oOyyarommmucs OyayT  JOCTUTHYTBHI — CIEAYIOUIME  MPEIMETHbIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOJbI), HMCIOJIb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CHKATHSI IAHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TMYyTH MEXAYy BepuimHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKIMYECKOro rpada), YMEHHE HCTOIb30BaTh JIEPEBbS MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh U PEATM30BBIBATH B BHUJAEC MporpaMm 0a3oBbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
PEIICHNH 3a/1a4 CTPYKTYPbI JaHHBIX (CIUCKH, CIIOBApH, CTEKH, OYECPEIH, ICPEBH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TIPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpPEeACTBax CO3JaHusi M pabOTbl C HUMH, YMEHHE HCIOJIb30BATh TaOJIMYHbBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTUPOBKY U TMOMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHE HCMOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUUECKUE MOJIEIH JIJIs aHaJli3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJIM3 pe3yJIbTaTOB, IMOJNYYEHHBIX B XOJE€ MOJIETUPOBAHUS, OILICHUBATh
COOTBETCTBHE MOJIEIN MOJICIUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEACTABISTH
pe3yabTaThl MOJCIMPOBAHUS B HATJISITHOM BUJIC;

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIMIIOB PabOTHI, BO3MOKHOCTEH M OTPaHUUICHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbpIX 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMONB30BAaHUU  HMHPOPMAIMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue
Ne
pa3esioB U TeM
n/n KoaunuecTBo 4acoB
MPOrpamMmbl
Kontpoasubie IlpakTnueckue
Bcero

padoThI padoThI

Paznea 1. lndpoBasi rpaMOTHOCTD

Kommbrorep -
YHUBEPCaJIbHOE

1.1 . 6
yCTPOMCTBO 00pabOTKU
JTAHHBIX

19 [IporpammHuoe 5
o0ecrnieueHue

1.3 KowmmbloTepHBIE CETH 5

14 WNudopmannonnas 7
0€301acHOCTb

Wroro no pazueny 24

Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH

[IpencraBnenue

2.1 wHpOpManuu B 19
KOMITBIOTEpE

2.2 OcHOBBI anTeOphl JIOTUKU 14

2.3  KowmmbroTepHas 7

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



apupmeTnKa
Wroro no pazueny 40

Pa3nes 3. AlropuT™Mbl M IpOrpaMMHpOBaHue

BBenenue B
3.1 A 16
MIPOrpPaMMHUPOBAHHE
BcnomorarenbHbie
3.2 8
AJITOPUTMBI
3.3 YucneHHsle METOIBI 5
3.4 ANTOpUTMBI 00pPa0OTKH 5
' CUMBOJBHBIX JTaHHBIX
Anroputmsl 00pabOTKH
35 P P 10
MAaCCUBOB
Uroro no pazgeny 44

Pa3nen 4. UndopmaumoHHbie TEXHOJIOTHH

O6paboTKa TEKCTOBBIX

4.1 6
JTIOKYMEHTOB
4.2  Auanu3 JaHHBIX 8
Uroro no pazgeny 14
PesepsHOE Bpems 14

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

0.5

3.5

2.5

136

21.5



11 KJIACC

Ne HaumenoBanme pa3jaesioB
n/m H TeM NPOrpamMmbl KoumnuecTBo yacos

Kontpoabubie IIpakTunueckue

B
cero padoThI padoThI

Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATUKH

Wudopmanus u

1.1 wunadopmamuoHHBIC 10
MPOLIECCHI

1.2 MopenupoBanue 8

Hroro no paszneny 18

Pa3nes 2. AnropuT™Mbl M NpOorpaMMHupoOBaHue

ONeMEeHTBI TCOpHUn

2.1 6
AJIITOPUTMOB

29 AJNTOPUTMBI U CTPYKTYPBI 08
JTAHHBIX
OCHOBBI 00BEKTHO-

2.3  OpPHEHTHPOBAHHOTO 16
MIPOrPaMMHUPOBAHHUS

Hroro no paszneny 50

Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH

31 KommnsrorepHo- 8

MaAaTEMaTHYICCKOC

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

2.5

10

4.5



MOJIETUPOBAHUE

3.2 bBasbl taHHBIX 10
3.3  Be0O-caiiTs 14
3.4  KommnbsroTepHas rpapuka
3.5 3D-moxpenupoBaHue

Htoro mo pazneny 48

PezepBHOE Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136

3.5

36.5






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

n/n KoJsnuyecTBo 4acoB

Kontpoabubie IIpakTuueckue

Bcero
' padoThI padoThI

TpeboBaHMs TEXHUKU

0€30MacCHOCTH U TUTUEHBI IIPU

paboTe ¢ KOMIbIOTEpPAMU U 1
JIPYTUMH KOMIOHEHTaMHU

1M (POBOTO OKPYKEHHUS

[TpunIUIB pabOTHI

KOMITBIOTEPOB H 1
KOMITHIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO
mH. KOHTposiepbl BHEMIHUX 1
YCTPOMCTB

ABTOMaTHYECKOE BEITIOJHEHNE

IIPOrpaMMBbI ITPOLIECCOPOM L
OnepatuBHasi, HOCTOSIHHAS U
JOJITOBPEMEHHAsI TaMSATh.
KoHTpoimeps! BHEIIHUX 1

ycTpoucts. IIpsMon noctyn k
naMsITH

Jlara
U3ydeHmust

DJIeKTPOHHBbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl



10

11

12

13

CoBpeMeHHbIE KOMITbIOTEPHBIE
TEXHOJIOTUH

[Iporpammuoe obecrnieueHue
KOMITBIOTEPOB,
KOMITBIOTEPHBIX CHCTEM H
MOOWJIBHBIX YCTPOUCTB

CucreMHOE ITPOrpaMMHOE
oOecneuenue. OnepanuoHHbIE
CHUCTEMbI

Yrunutsl. [paiiBepbl
ycTpoiucTs. [TapamnensHoe
IporpaMMHUpOBaHUE

Nucramanus u
JNEVHCTAIUISLINS
MPOrPaMMHOTO OOecTieueHus

DaiIoBEIC CHCTEMBI.
[TpuHIHITBI pa3MeIeHUS |
UMEHOBaHUs (ailioB B
JONITOBPEMEHHON MaMSITH.
[11aGIOHBI 11 OITUCAHUS
rpyni ¢aitnos
3aKOHOJATEILCTBO
Poccuiickoit denepanuu B
00JacTu MPOrpaMMHOTO
obOecrieueHns U JaHHBIX

[TpUHIUIIBI TOCTPOCHUS H
ammapaTHble KOMIIOHEHTHI
KOMITbIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI



14

15

16

17

18

19

20

21

22

23

24

25

Certp UHTEpHET

Pasnenenue IP-cetn Ha
[IOJICETH C IIOMOILBIO0 MaCOK
MoJCETeH

CerteBoe AAMUHUCTPHUPOBAHUC

Bunel nestenbHOCTH B ceTr
WnTepuer. CepBuCh
Nurepuera. ['ocygapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U
YCIIYTH

WNnpopmanronHas
0€30MacHOCTb

BpenonocHsle mporpaMmmHoe
o0ecrneyeHne 1 METO/bl
00pBOBI ¢ HUM

[TpakTuyeckas pabora 1o reme
" AHTUBUPYCHBIE TPOIPaMMBI"
Opranu3zanys JMYHOTO apXHuBa
uH(popmanuu. PezepsHoe
konuposanue. [TaponpHas
3alUTa apXuBa

[udposanue naHHBIX
Anroputm mmdposanus RSA.
Creranorpadus
[TpakTnueckas paboTa 1o Teme
"HludpoBanue qaHHbIX"
Wndopmarius, 1aHHbIE U
3HaHus. MHpopmanmonHsie



26

27

28

29

30

31

32

MPOILIECCHI B IPUPOJIC, TEXHUKE
U 00LIECTBE

HenpepbiBHBIC U TUCKPETHBIC
BEJIMYMHBI U CUTHAJIBI.
HeobOxonumocts
JTUCKpEeTH3AINH HH()OPMAIIUH,
npeIHa3HAYCHHOM IS
XpaHEeHHs, TIepeIaun U
00paboTKH B IU(PPOBBIX
cucTeMax

JIBOMYHOE KOAUPOBAHUE.
PaBHOoMepHBIE U
HEpPaBHOMEPHBIE KOJIBI.
JexonupoBaHue COOOIICHHUIA,
3aIIMCAHHBIX C IIOMOILIBIO
HEpPAaBHOMEPHBIX KOJ0B

VYcenosue @ano. [loctpoenue
OJIHO3HAYHO JEKOJIUPYEMBIX
KOJIOB C TOMOLUIBIO JIEPEBA.
I'pad An. A. Mapkosa
Enuuuiel nsmMmepenus
KOJIMYECTBA HHPOPMAITUH.
AndaBUTHBIN MOAXO K 1
OLICHKE KOJIMYECTBA

uHpopMaun

CHCTeMBI CUNCIICHUS 1
IlepeBox uncen u3 ogHOU
CUCTEMBI CUHCJICHHS B JIPYTYIO

JIBonuHas, BOCbMEpHUYHAas U 1



33

34

35

36

37

38

39

40

41

meCTHaAuaTCpuIHas CUCTCMbL
CUHUCIICHUSA, CBA3b MCXKIY
HUMHU

I[BOI/I‘-IHaSI, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHasg CUCTCMbL
CUUCJICHUSA, CBA3b MCIKIY
HUMHU

I[BOI/I‘-IHEU[, BOCBbMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTCMbI
CUUCJICHUSA, CBA3b MCIKIY
HHUMHAU

ApudmeTrndeckue onepaiuu B
MO3UIIMOHHBIX CUCTEMAaX
CUHCJICHHS

TpOI/I‘lHaH YpaBHOBCUICHHAs
CHUCTEMA CUHUCIICHUA

I[BOI/ILIHO-]:[GCSITI/I‘-IHaSI cHuCTeEMa
CUHUCIICHUA

KonnpoBanue TekcTOB

PactpoBoe koaupoBaHue
U300paKeHU

[IpakTrueckas pabota 1mo Teme
" [IuckpeTnsanus
rpadudeckoit mabopmarmu"
IIBeTOBBIC MOIETIH.
BektopHoe koupoBaHMeE.
®opmatsl (aitios.
TpéxmepHas rpaduka.



42

43

44

45

46

47

48

49

50

@paxkranbHas rpaduka

Konuposanue 3Byka. O1nieHka
UHPOPMALIMOHHOTO 00BEMA
3BYKOBBIX JJAHHBIX TIPH
3aJIaHHBIX YaCTOTE
JTUCKPETH3AINH U
Pa3psAIHOCTH KOAUPOBAHUS

[TpakTnueckas paboTa 1o Teme
"JluckpeTusanus 3ByKOBOH
uHpopmanuu"

OcHOBBI anreOpsl JIOTUKU

Jlornueckue onepanumu.
Ta0nuibl HICTUHHOCTH

Jlornueckuie BeIpaXeHUsI.
Jlornueckne TOXIIECTBA.
JlokazaTenbCTBO JIOTHYECKUX
TOXJECTB C ITOMOIIBIO TaOJIHII
UCTUHHOCTH

[TpakTrueckas paboTa 1o Teme
«ITocTtpoenue u ananus
TaOIUI] ICTUHHOCTH B
TaOJIMYHOM TIPOIIECCOPE

Jlormueckue Oorcpanmu u
onepanv HaaQ MHOXECTBaMU
Jlornueckue Oorcpanmu u
onepanr Hal MHOXKXCCTBaMU

3aKoHbI aNreOpbl JOTHKH.
OKBUBAJICHTHLIE



o1

52

53

54

55

56

S7

npeoOpa30BaHUs JIOTHUYECKUX
BBIPAXKEHUM

Jlornueckue ypaBHEHHUs U
CUCTEMBbI YPaBHEHUU

Jlornueckue GpyHKUIUU.
3aBUCUMOCTb KOJIMYECTBA
BO3MOJKHBIX JIOTHYECKHUX
(GYHKIMHI OT KOJIMYecTBa
aprymeHToB. [lonHbie
CUCTEMBI JIOTUYECKUX
byHKUIMMA

Kanonuueckue Gpopmbl
JIOTUYECKUX BBIPAXKEHUM.
CoBepllieHHbIE
JTU3BIOHKTUBHBIE U
KOHBIOHKTHBHbBIE HOPMAJIbHBIE
(bopMBI, ATOPUTMBI UX
HOCTPOEHHUS o TabiuIe
VUCTUHHOCTHU

Jlornueckue 2eMEHTHI B
COCTaBe KOMIIbIOTEpA
Tpurrep. Cymmarop.
MHoropa3psaHblii cyMMaTop
ITocTpoenue cxeM Ha
JIOTUYECKHUX IEMEHTaX.
3anuch JOru4ecKoro
BBIPAKEHHUSI 110 JJOTUYECKON
cxeme

MI/IKpOCXGMBI U TCXHOJIOIrus



58

59

60

61

62

63

64

HX IIPOU3BOJACTBA

[IpencraBieHue HenbIX YUcel
B [IaMSITH KOMIIBIOTEPA.
OrpaHnr4eHHOCTh Juana3oHa
YKCeJl IPU OTPaHUYCHUN
KOJIMUECTBA Pa3psoB.
[lepenonnenue pa3psaHon
CETKHU

be33HakoBEIC M 3HAKOBEIC
JIaHHEBIC. SHAKOBBIN OUT.
JIBOMYHBIN TOTOJIHUTEIIbHBIN
KO/l OTPUIIATEIbHBIX YUCET

[To6uTOBBIC JTOTHYECKHE
onepauuu. Jlornueckuit,
apuMeTUYECKUN U
UKJINYECKUI CIBUTH

IudpoBaHue ¢ MOMOLIBIO
noOUTOBOW omnepanuu
«uckmoyaromee NJIN»

HpeI[CTaBJ'ICHI/Ie " XPAaHCHUC B
MNaMsATHU KOMIIBIOTEPA
BC€IICCTBCHHBIX YHUCEII

Brinosnnenue onepanuii ¢
BEILIECTBEHHBIMU YHCIIAMHU,
HAKOIUICHHE OITUOOK MPH
BBIYMCIICHUSX

[TpakTnueckas paboTa 1o Teme
«M3ydyeHue nopaspsaHOTro
MAalIMHHOTO MPCACTABJICHUA



65

66

67

68

69

70

71

72

73

74

75

OCJIbIX U BEMICCTBCHHBIX
HHUCEII»

AHanu3 aropuTMoB

Orarbl pelieHus 3a1a4 Ha
KOMIIBIOTEpE.
HHcTpyMeHTalIbHBIE CPEICTBRA:
TPaAHCIATOP, OTIATUHK,
POPUIUPOBIITUK

Cpena nmporpaMMUpOBaHHSI.
KomMmmuisinust u
UHTEPIIPETALNS IPOTPAMM.
BupTtyanbHble MallIUHEIL.
WHuTterpupoBanHas cpena
pa3paboTku

MeTtoapl OTHAAKU nporpamm

TuIbl NEpeMEHHBIX B SI3BIKE
IIPOrpaMMHUPOBaHUS

O0paboTka 1eIbIX Ynucen
O6paboTka BeIeCTBEHHBIX
qrcen

Crny4aifabie 1
IICEBJIOCITyYaiHbIE Yucia
Bersnenus. CnoxHsle
yCIOBUSA

[{ukisl ¢ ycnoBueM
I{MKJIBI IO IIEPEMEHHOM.
B3anMo3ameHseMoCTh
pa3IMYHbIX BUJOB LIUKIJIOB



76

77

78

79

80

81

82

83

84

85

86

O06paboTka HaTypaTbHBIX
YHCEJI C HCIOJIb30BaHHEM
IIMKJIOB

HaxoxneHnue Bcex MpocCThIX
YHCeIN B 3aJJaHHOM JIHara3oHe
[IpakTuyeckas padora o Teme
«Pemenue 3a1a4 MeTo10M
nepedopa

WMHBapuaHT nukna

JIOKyMEHTHPOBaHUE
porpamMmm

OO0OpaboTka JaHHBIX,
XpaHsIIMXCs B (aiiaax

Pa3Ouenue 3amaun Ha
rnoa3agayun

Hcnonp3oBanue CTaHIapTHON
OMOJIMOTEKH SA3BIKA
POrPaMMHUPOBAHUS.
IMoaxmrouenne OMOINOTEK
MOAMPOrPaMM CTOPOHHHX
IIPOU3BOUTENEH
[ToamporpaMMsl (TIpoLieayphI
U QYHKITIH)

[ToamporpamMmsl (TIpoLieTyphI
U QYHKITIH)

[TpakTnueckas paboTa 1o Teme
"PazpaboTka moamporpamm"

Pexypcus. PexypcuBHbie

0.5



87

88

89

90

91

92

93

94

00BeKTHI ((ppaxTansr).
PexypcuBHBIE Tponieyphl 1
¢ynxmuu. Mcnonp3oBanne
CTeKa /sl OpraHu3auu
PEKYPCHBHBIX BBI30BOB

[TpakTrdeckas paboTa 1mo Teme
"PexypcuBHbIE
MOANPOTpaMMbI"

MoynbHBINA TPUHLIAI
MOCTPOEHUS MPOTpaMM

YucneHHbIe METOIbI

[TpakTuyeckas pabora Mo Teme
«YucieHHoe peleHue
YpaBHEHUI

Hcnonn3oBanue
I[I/ICerTI/ISaHI/II/I B
BBIYHUCIINTCIIBHBIX 3aJa4ax

[IpakTudeckas pabora 1Mo TeMe
«[IpubnmKkEHHOE BHIYHCICHUE
JUTHH KPUBBIX U ILIOMIA/ICH
buryp»

[MpakTuyeckas pabora Mo Teme
«[Torck MakcuMyma
(MmuHUMYMa) QYHKITAN
O06paboTka CHUMBOJIBHBIX
JTAHHBIX. AJITOPUTMBI
00paboOTKH CUMBOJIBHBIX
CTPOK: MOACYET KOJINYESCTBA



MOSIBJICHUI CUMBOJIA B CTPOKE

AnTopuTMBI 00pabOTKH
g5  CHMBONBHBIX CTPOK:
pa3OueHne CTPOKHU Ha CJIOBa

1o HpO6€HBHBIM CHMMBOJIaM

ANTOopuUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: TIOMCK

96  MmOACTPOKM BHYTPH JaHHOU
CTPOKH; 3aME€HA HaWJICHHOU
MOJICTPOKH Ha JIPYTYIO CTPOKY

[TpakTuyeckas pabora 1o reme
"O06paboTka CTPOK ¢

97  wucnonbp30BaHUEM (QYHKIUI
CTaHJapTHOU OMOJIMOTEKH
A3bIKa MPOrpaMMHUPOBaHUS"

FeHepauHﬁ CJIOB B 3aJaHHOM

98
andasute
MaccuBel U

99 MMOCJIEIOBATEILHOCTH YHCEl.
[TpakTudeckast paboTa Mo Teme
"3amojgHeHne MaccuBa"

100 O000ménnsie

XapaKTCPUCTHUKU MAaCCHBa

JIMHEWHEBII TONCK 3aIaHHOTO
3HAYCHHUSA B MAaCCHBE.

101  TIIpaxTmueckas paboTa 1o Teme
"JInHEeNHBINA TONCK 3aJTaHHOTO
3HaUYeHHUS B MaccuBe"



102

103

104

105

106

107

108

109

110

[IpakTryeckas pabora o Teme
"[Touck MUHUMAJTBHOTO
(MaKCHMaJILHOTO) DJIEMEHTA B
YHCIIOBOM MaccuBe"

CopTupoBKa 0JHOMEPHOTO
MaccuBa. [IpocTeie MeTO b1
coptupoBkH. [IpakTuueckas
pabora o Teme "IIpocteie
METO/Ibl COPTUPOBKU MaccuBa"

CopTupoBKa CIUSHUEM.
beicTpas copTupoBKa MaccuBa
(anroputm QuickSort).
[TpakTuueckas paboTa mo Teme
"bricTpas copTrpoBKa
MaccuBa"

JIBOWYHBIN IMOUCK B
OTCOPTUPOBAHHOM MacCHBE.
[TpakTudeckast paboTa Mo Teme
" JIBOUYHBINA MOUCK"
JIByMepHBIE MacCUBBI
(MaTpuIIbl)

Anroput™bl 00paboTKH
MaTpHIl

Pemienue 3anau ananusza
JTAHHBIX

CpencrBa TEKCTOBOTO
nporeccopa

KomnrerorepHast BEpcTka

0.5

0.5

0.5



111

112

113

114

115

116

117

118

119

TCKCTa

[TpakTnyeckas pabora 1o reme
"BépcTKa JOKYMEHTOB C
MaTeMaTUYECKUMU
dopmymnamu"

NuCcTpyMeHTHI
pEeLieH3UPOBaHU

[TpakTuueckas paboTa mo Teme
"MHorocTpaHu4YHbIE
JIOKYMEHTBI"

O6J1ayHble CEPBUCHI.
KomnnextuBnas pabora ¢
nokymeHnTamu. [Ipaktuyeckas
pabora 1o Teme
"KonnexkruBHas pabota ¢
JOKyMeHTaMu"

Ananu3 naHaeix. bobmme
AHHBIE

MaimmaHaoe oOydeHue

Ananuz JaHHBIX C TIOMOIIBIO
SJICKTPOHHBIX Ta6J'II/ILI

[TpakTnueckas paboTa 1o Teme
"AHanu3 JaHHBIX C ITOMOIIBIO
AJIEKTPOHHBIX TabmuIr"

[TocTpoenue rpadukos
¢byukuuii. [Ipaktuyeckas
pabora o Teme "HarmsigHoe
MpeJICTaBICHNUE PE3YIbTAaTOB

0.5

0.5



120

121

122

123
124
125
126
127
128
129
130

CTaTUCTHUYECKON 00paboTKH
JAHHBIX B BUJIE AMarpamMm
CpEeACTBaMU PEAAKTOPA
AIEKTPOHHBIX Ta0nu"

JInnuu tpenna. Ilpakruueckas
pabota mo Teme "Iloxoop
JVHUU TPEH/a,
MpOrHo3upoBaHue”

[TonGop mapamertpa.
[TpakTnueckas paboTa 1o Teme
"YucneHHoe pelieHne
YPaBHEHMH C IOMOUIbIO
nonbopa napamerpa”
OnTuMu3anus Kak IOUCK
HAWIY4IlIEero peueHus B
3a/laHHBIX YCIOBUSIX.
[TpakTuyeckas pabora 1o reme
"Pemnrenne 3agau
ONTUMH3ALMH C TOMOLIBIO
AJIEKTPOHHBIX Ta0IHI"
PesepBHOE Bpems

Pe3epBHOE Bpems

PesepBHOE Bpems

Pe3epBHOE Bpems

PesepBHOE Bpems

Pe3epBHOE Bpems

PesepBHOE Bpems

PesepBHOE Bpems

e

0.5

0.5

0.5



131
132
133
134
135
136

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE Bpemst

PesepBHOE Bpems

e e

136

21.5



11 KJIACC

Tema ypoka
n/n yp KoanuecTBo 4acoB

KonTpoasubie IIpakTuuyeckue

B
cero padoThI padoThI

KonmdectBo nnpopmarmu
ANTOPHUTMEI C)KaTHS JTAHHBIX
Anroputm Xaddmana

[TpakTnueckas paboTa 1o Teme

4 "CokaTHe JaHHBIX C IIOMOIIBIO 1
anropur™a Xaddmana"
5 Anroputm LZW 1

AJNTOPUTMBI CKaTHs JAHHBIX C
norepsmu. [Ipaktudeckas
6 pabota no Teme "CixaTtue 1

JIAHHBIX C MOTEPSIMU
(anroputmsl JPEG, MP3)"

CKkopocTh nepeiauu JaHHBIX 1
[ToMexoycTOWYIHBBIE KOJIBI

[TpakTuyeckas pabora o Teme

9 1
"ITomexoycToitunBbie KObI"
CucreMnl. KoMITIOHEHTEI

10 cucTeMBbl 4 UX B3aUMOJICHCTBUE. 1

CuctemHbIi 3ppexT.

Jara
U3ydeHust

0.5

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



11
12

13

14
15

16

17

18

19

20

21

YnpasneHue Kak
nH($OpPMalMOHHBIN MpoIiecc.
OOGparHas CBsI3b

Mojaenu 1 MOJIETMPOBAHUE
I'padsr

Pewenne 3ana4d ¢ nomMoubr0
rpa¢os

JlepeBbst

OCHOBBI TEOPUH UTP

[TpakTuyeckas pabora 1o reme
"ITorcK BBIUTPBIIIHON
CTPAaTETHUH B UI'PE C ITOJTHOU
uHpopmanuein"”

CpenctBa HCKYCCTBEHHOTO
MHTEIJIEKTa

[TpakTryeckas paborta o Teme
"CpezncTBa HCKYCCTBEHHOTO
MHTEJUIeKTa"

dopmanuzanys NOHIATUS
anroputma. MammHa TeropuHra
KaK YHUBEPCAJIbHas MOJEINb
BbIyKcCiIeHui. Te3uc Yépua—
TrropuHra

[TpakTnueckas paboTa 1o Teme
"CocraBiieHHE POCTOU
IIPOrpaMMBbI JUIsl MAlIUHBI
Trropunra"

Mamnua ITocta



22

23

24

25

26

27

28

29

30

Hopmainbshsie anropudmol
MapkoBa

ANTOpUTMHUYECKU
Hepa3penmMbie 3a1a4d. 3a1a4a
octaHoBa. HeBO3MOXXHOCTD
aBTOMATHYECKOM OTIagKU
porpaMm

C1105KHOCTh BBIYMCIIEHUHN

[Touck mpOCTHIX YKCEN B
3aJJaHHOM JIUAITa30He ¢
MIOMOIIBIO AITOPUTMA «PEIIETO
Opatochena»

[TpakTuueckas pabota mo Teme
"[Touck MPOCTHIX YKCEIT B
3aJaHHOM Jauara3one"

MHoropa3psHble Lenble Yncia,
3a/1a4M JUIMHHON apu(MeTuku

[TpakTuyeckas pabora 1o reme
"Peanu3anus BEIYUCIEHUN C
MHOTOpa3psIHBIMU YHCIaMU"

CrnoBapu (accounaTuBHBIE
MAacCHBBI, 0TOOpa)keHus). Xo1-
tabnuuel. [ToctpoeHue
an(aBUTHO-YaCTOTHOIO CIOBaps
JUTSI 3a/IaHHOTO TEKCTa
[TpakTudeckas paboTa 1Mo Teme

"TlocTpoenue andaBuTHO-
YaCTOTHOTO CJIOBaps JJIs



31

32

33

34

35

36

37

38

3aJaHHOTO0 TeKcTa"

AHanu3 Texcra Ha
€CTCCTBCHHOM SI3LIKE.
Brigenenne
IMOCJIEIOBATEILHOCTEH 110
mabiony. Perymsipusie
BbIpaxkeHUs. YacTOTHBIN aHAINU3

[IpakTuyeckas pabora o Teme
"AHanu3 TeKcTa Ha
€CTECTBEHHOM S3bIKE"

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOT'O BBIPAKCHUS

Berurcienue apupmMeTHIECKOro
BBIPAXKCHUS, 3aITUCAHHOTO B
noctuxcHon hopme

[TpakTnueckas paboTa 1o Teme
"Brerunciienue
apuQMETHUECKOTO BBIPAKECHHUS,
3aMMCaHHOTO B MOCT(HUKCHOM
dopme"

Ouepenu. Ucnions3oBanue
odepeu Ik BPEMEHHOTO
XpaHEHUs JaHHBIX
[TpakTnueckas paboTa 1o Teme
"Ucnonb3oBanue ouepenn”
epesbs. Peanuszanus nepesa ¢
MMOMOIIBIO CCBIIIOYHEIX
CTPYKTYp. JBonuHbIE



39

40

41

42

43

44

45

(OuHapHbBIE) IepEBBSI.
[TocTpoenue nepea uis
3a1aHHOTO apU(YMETHIECKOTO
BBIPAKCHUS

[TpakTuyeckas pabora o Teme
"Ucnonbs3oBanue 1epeBbEB s
BBIYUCIICHHSI apu(PMETHICCKUX
BbIpaKeHUM"

PexypcuBHBIC aJITOPUTMBI
obxoxa nepesa. Mcnonb3zoBanue
CTeKa U ovepeau AJjig 00xoaa
nepeBa

PexypcuBHBIC aJITOPUTMBI
obxoxa nepesa. Mcnonb3zoBanue
CTeKa U ovepeu g 00xoaa
nepeBa

Anroput™msl Ha rpadax.
[TocTpoeHre MUHUMAIIBHOTO
OCTOBHOTO JIepPEeBa B3BEIICHHOTO
CBSI3HOT'O HEOPUEHTUPOBAHHOTO
rpada

O6xox rpada B rmyouny. O6xox
rpada B MIMPUHY

KonuuecTBo pa3nuyHbIX myTen
MEXy BEpIITHAMHI
OpPUEHTUPOBAHHOTO
aIMKJINYECKOro rpada

Anroputm JleMKCTpBI.



46

47

48

49

50

51

52

[IpakTryeckas pabora o Teme
"BpIunciieHue JJIUHEI
KpaT4allIero myTu MEexy
BepirmHamu rpada (aaroputm
Hetikctpsn)"

Anroputm ®noiina—Yopuaiia

3ajauu, peraemMble ¢ IOMOILBIO
JUHAMHYECKOI O
IPOrpaMMHUPOBAHUS:
BBIUNCJIEHUE PEKYPCUBHBIX
byHKUIMMA

[TpakTuyeckas pabora 1o reme
"BbruncieHne pekypcuBHBIX
(GYHKIMH ¢ TOMOLIBIO
JTUHAMHYECKOT O
porpaMMUpoBaHus"

3aiauu, penaeMble ¢ TOMOIIBIO
JTUHAMUYECKOTO
MPOTPAMMUPOBAHHUS: TTOACUET
KOJINYECTBA BAPUAHTOB

[TpakTuyeckas pabora 1o reme
"IToacuéT KoImuecTBa
BAPUAHTOB C TIOMOIIBIO
JTUHAMHAYECKOTO
nporpamMmmupoBaHus"

3aiauu, pelraeMble ¢ TOMOIIBIO
JTUHAMHUYECKOTO
MIPOTrpaMMHUPOBAHUS: 3a/1a4U
ONTUMU3ALNH



53

54

55

56

57

58

59

60

61

62

[TonsTue o napagurmax
nporpamMmmupoBanus. O630p
A3BIKOB IPOrpaMMHUPOBaHUS

[TousTie 06 0OBEKTHO-
OpI/IeHTI/IpOBaHHOM
[pOrpaMMUPOBAHUU

O0BekTHI U Ki1accsl. CBOMCTBA U
METOIBI OOBEKTOB

OOBbEeKTHO-OPUEHTHPOBAHHBIN
aHanu3

[TpakTnueckas paboTa 1o Teme
"HUcnonb30BaHne TOTOBBIX
KJIACCOB B Iiporpamme"

Pazpabotka nporpamMm Ha
OCHOBE O0BEKTHO-
OPUEHTUPOBAHHOTO MOAX0/1a

[TpakTnyeckas pabora
"Pa3zpaboTka mpocToit
IPOrPaMMBbI C UCIIOJIb30BAHUEM
KJ1accoB"

Nukancynsauus. [Ipaktudeckas
pabota o Teme "PazpaboTka
KJ1acca, UCHOJIb3YIOLIETO
WHKAICYJISIHI0"

Hacnenosanue. [Tomumopduzm

[TpakTnueckas paboTa 1o Teme
"Pa3paboTka nepapxuu
KJIacCcoB"

0.5



63

64

65

66

67

68

69

70

71

72

Cpenbl OBICTPOIA pa3pabOTKH
nporpamm. [IpoextupoBanue
uHTepdeiica monp3oBarens

[TpoexTrpoBanue uHTEpdeiica
TI0JIb30BATEIIS

HMcnonp30BaHUE TOTOBBIX
YIPaBISIEMBIX 3JIEMEHTOB JIJIsI
nocTpoeHus natepdeiica

[TpakTuueckas paboTa mo Teme
"Pa3paboTka nmporpaMmsl ¢
rpadudyeckum uHTepdeiicom”

N3yuenue BTOpOro sA3bIka
IIPOrPaMMHUPOBAHHUS

W3yuenue BTOpOro sA3bIka
IIPOrpaMMHUPOBaHUS

OTallbl KOMIIBIOTCPHO-
MATEMAaTHYICCKOI'O
MOACIINPOBAHUA

Juckpernszanus npu
MaTeMaTUYECKOM
MOJICTTUPOBAHUH HETIPEPHIBHBIX
npoueccoB. MoaenupoBaHue
JIBUKCHHUS

[TpakTnueckas paboTa 1o Teme
"MopenupoBaHue ABUKEHUA"
MonenupoBanne
OMOJIOTHYECKUX CUCTEM.
[TpakTnueckas paboTa 1o Teme

0.5



73

74

75

76

77

78

79

80

"MopenupoBaHue
OHOJIOTUYECKUX CUCTEM"

Maremarnueckue MOJEIHN B
SKOHOMUKE. BEIUNCINUTEILHBIE
AKCIEPUMEHTBI C MOJEIISIMU

BepostHocTHBIE MOJEINH.
[TpakTnueckas paboTa 1o Teme
"Umuranronnoe
MOJICTTMPOBAHUE C TTOMOIIBIO
meroaa Mounte-Kapmo"

KOMHBIOTCpHOG MOJCINPOBAHUC
CUCTEM YIIPABJICHUA

O06paboTka pe3ynbTaToB
IKCIIEPUMEHTA

TabnuuHble (pensLrOHHbIE)
0a3bl JaHHBIX

ITouck, coprupoBka u
GuIbTpanus 1aHHBIX. 3aPOCH
Ha BBIOOPKY /JaHHBIX. 3aMIPOCHI C
napaMmerpamu. Borarcnsemble
HOJIS B 3aIpocax

[MpakTuyeckas pabora Mo Teme
"PaGora ¢ roroBoi 6a3oi
NaHHEIX"

MmuoroTtaban4uHble 0a3bl
JIaHHBIX. THUIIBI CBSI3EM MEXIY
TabauraMu. BHENTHUI KITFOY.
IemocTHOCTE 0a3bl JTaHHBIX

0.5



81

82

83

84

85

86

87

88

89

90

91
92
93

[IpakTuyeckas pabora Mo Teme
"Pa3paboTka MHOTOTaOIUIHOM
0a3nl JaHHBIX"

3anpockl K MHOTOTA0IMYHBIM
0a3zaM JJaHHBIX

[TpakTuueckas pabota o Teme
"3anmpockl K MHOTOTA0TMYHON
0a3e naHHbIX"

S3bIK yripaBieHUs JaHHBIMU
SQL

[TpakTnueckas paboTa 1o Teme
"VrpaBineHnue JaHHBIMH C
ITOMOIIBIO s3bIKa SQL"
Hepensimmonnsie 60a3bl JaHHBIX.
OKCHEepPTHBIE CUCTEMBI
HuTepHeT-pUioKeHus
ITonsiTHE O cepBepHON U
KJIMEHTCKOM 4acTsX caiTa.
TeXHONOTHS «KITHEHT —
cepBep», €€ JOCTOMHCTBA U
HEJOCTaTK!

OcHoBwl s13p1ka HTML
[TpakTudeckas paboTa 1Mo Teme
"Coznianue TeKCTOBOM BeO-
CTpaHHUIIbI"

OcHossl s13p1ka HTML
OcHogsl s1i3p1ka HTML

[TpakTuyeckas pabora o Teme



"Co3gaHue BeO-CTpaHHIIbI,
BKJIFOYAIOIEN
MYJIbTUMEIHHHBIE OOBEKTHI
(puCyHKH, 3BYKOBBIC TaHHBIC,

BHJ1€0)"

OCHOBBI KaCKaJHBIX TAOJIHII
94 .

cruieit (CSS)

[TpakTnueckas paboTa 1o Teme
95 "OdopmieHue cTpaHuilbl ¢

HOMOIIBIO KACKAIHBIX Ta0IUI]
ctuineir"

96  Cuenapuu Ha s3bIKe JavaScript
97  Cuenapuu Ha s13bIKe JavaScript
98 ®opwmel Ha BeO-CTpaHUIIS

[TpakTuyeckas pabora 1o reme

99
"ObpaboTka JaHHBIX (opM"

Pa3mernienue BeO-cailToB.
100  VYcuyra xoctuHra. 3arpyska
¢aiinoB Ha callT

Kanpuposanue. Mcnpasiienue

nepcnekTuBsl. [ ucrorpamma.

101 Koppeknuus ypoBHei,
KOPPEKIHs [BETA.
O06eciBeUnBaHUE [[BETHBIX

M300paKeHHIA
BBon nzo0paxkenutii ¢

102  wucnonb30BaHUEM PaA3ITHIHBIX
M (POBBIX YCTPOUCTB.



103

104

105

106

107

108

109

110

[TpakTudeckas paboTa 1mo Teme
"O6paboTka mHPPOBHIX
dotorpadpuii"

Peryms. Pabota ¢ oGmactsamu.
@unbtpsl. [IpakTnueckas
pabora o teme "Perymib
ndpoBbIx Gororpaduit”
MHorocinoiiHble H300paKeHUs.
TexcroBnie citon. Macka cios.
Kanansl. Coxpanenue
BBIJICJICHHOM 00JIacTH

[IpakTHueckas padoTa 1o Teme
"MHorocnoiiable n300paxeHus"

[ToaroroBka wintrocTpanym Ajist
BeO-caiiToB. [IpakTrueckas
paboTa 1o Teme

" AHUMUPOBaHHBIE
n300paxeHus"

BekropHas rpaguka.
Bekropu3zaius pacTpoBbIX
M300paKeHM

[TpakTnueckas paboTa 1o Teme
"BekropHas rpapuka"
[TpUHIUIIBI TOCTPOCHUS
pEeIaKTUPOBAHHS TPEXMEPHBIX
Mozenen

[TpakTuyeckas pabora o Teme
"CoztaHue npocThIX

0.5

0.5



TpEXMEpHBIX Mozemei"
111  Cerounslie Moaenu. MaTepuabl

[TpakTuyeckas pabora o Teme

112 "Cetounble Monein"

113 MoenupoBaHUE UCTOYHUKOB
ocsenieHus1. Kamepsl

114 [TpakTrueckas paboTa Mo Teme
"Pennepunr"

115 AnnutuBHbIe TexHOJ0TUU (3D-

IPUHTEPHI)

ITonsiTHE O BUPTYaIbHOU
116  peanbHOCTH U JOTOJHECHHOU

pearbHOCTH

117  PesepBHOe Bpems
118  PesepBHOe Bpems
119  Pe3sepBHOe Bpems
120  PesepBHOe Bpems
121  Pe3sepBHOe Bpems
122  PesepBHOe Bpems
123 PesepBHOe Bpems
124 PesepBHOe Bpems
125  PesepBHOe Bpems
126  PesepBHOe Bpems
127  PesepBHOe Bpems
128  PesepBHOe Bpems
129  PesepBHOe Bpems

130  PesepBHOe Bpems

R T = T i e S S S N e e



131
132
133
134
135
136

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE Bpemst

PesepBHOE Bpems

N e

136

36.5






IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUA

1.

11

1.2

1.3

14

1.5

1.6

1.7

1.8

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

3namo (nonumams)

[ToHnMaHue OCHOBHBIX TPHHLMUIIOB YCTPOWCTBA M (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOWIBHBIX KOMIIBIOTEPOB; TEHACHIUHA
pa3sBUTHS KOMIBIOTEPHBIX TEXHOJOIHM; BIaJeHHE HaBbIKAMU pabOThl C
OINCPALIMOHHBIMU ~ CUCTEMaMH M  OCHOBHBIMU BHMJAaMHM I[IPOIPAMMHOIO

obecrnieueHus ISl PEIIeHUs y9eOHbBIX 3a/1a4 10 BEIOpAaHHOW CHeIHaTN3aIAN

Hannune npeacraBneHudt o  0a30BbIX NPUHIMIIAX  OpraHu3aluud U

(YyHKIIMOHUPOBAHUSI KOMIIBIOTEPHBIX CETEH

[loHnMaHue OCHOBHBIX HPUHIUIOB JAUCKPETU3ALMU pPa3INYHbIX BUJIOB
uHpOpMaIu

[Tonnmanue 0a30BBIX aIrOPUTMOB OOpPAOOTKM YHCIOBOH W TEKCTOBOM
nH(popManuu (3anMch YUCe B MO3UIMOHHON CUCTEME CUUCIICHMUS, AETUMOCTh
LENbIX YUCEN; HAXOXKICHHE BCEX IPOCTBIX YMCEN B 33JaHHOM JHMAIla30HE;
00paboTKa MHOTOpA3PSAIHBIX IEJIBIX YHUCEN; aHallu3 CHUMBOJBHBIX CTPOK H

JPYTHUX), aITOPUTMOB TIOUCKA U COPTUPOBKH

3HaHME (YHKIMOHAIbHBIE BO3MOKHOCTH MHCTPYMEHTAJIbHBIX CPEJICTB CPENbI

pa3paboTku

Brnanenue OCHOBHBIMH CBEIEHMSIMH O 0a3ax JaHHBIX, WX CTPYKTYpE,

CpeIcTBax CO3/IaHus U pabOTHI C HUMHU

IlonnMaHne BO3MOXXHOCTEM M OTPAaHWYEHUN TEXHOJIOTMH HCKYCCTBEHHOTO
UHTEJUIEKTa B  Pas3MuYHBIX O0JACTAX; HaJWUuuMe TpeACTaBIeHUN 00
UCIIOJIb30BaHUH MH(POPMALIMOHHBIX TEXHOJIOTUH B pa3IN4HbIX

npodeccuoHaNbHBIX chepax

Bnanenne TCOPCTUYUCCKUM  aIlllapaToM, MO3BOJAIOMIUM  OCYHICCTBJIATH
MNpEACTAaBIICHHUEC 3aJaHHOI'0 HATypaJbHOro 4YHCJIa B Pa3JIMYHBIX CHUCTEMAX
CUHUCJICHUA, BBIIIOJIHATDH npeo6pasoBaHI/m JJOTHYCCKUX BI)Ipa)I(eHI/II;'I, HCIIOJIB3YyA
3aKOHBI anrerLI JIOTUKH, OIPCACIIATH KpaT‘-IaﬁI.HHﬁ IIyTb BO B3BCHICHHOM
rpa(be Hn  KOJUYCCTBO HYTeﬁ MCXKAY BCpIIMHAMU OPHUCHTUPOBAHHOTO

aIMKJINYECKOro rpada

Ymemo
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2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

YMeHHne UCIoJIb30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUC MOACIIU [JIA aHaJin3a
O0OBEKTOB M TPOIECCOB: (POPMYITUPOBATH IIEJIb MOJCIUPOBAHUS, BBITIOIHSATH
aHaJIM3 Ppe3yJbTAaTOB, IOJYYECHHBIX B XOJE MOJCIUPOBAHUS; OLICHUBAThH
aIcKBaTHOCTh ~ MOJICJM  MOJCIUPYEMOMY  OOBEKTY  WJIM  IIPOLECCY;

MNpCACTABJIATH PC3YJIbTAThl MOACIIMPOBAHUA B HAIJIAAHOM BUIC

YMmenue  knaccuuuMpoBaTh — OCHOBHBIE — 3aJjaud  aHalIM3a  JIaHHBIX
(mporHO3upOBaHUe, KIACCHU(PUKAIUSA, KIACTEpU3AIllHs, AHATU3 OTKIOHCHUH);
MOHMMATh TOCIIEAOBAaTEIFHOCTh DEUICHUs 3ajad aHajlu3a JaHHbIX: cOop
MEPBUYHBIX JAaHHBIX, OYHCTKA M OILIEHKa KayecTBa JAHHBIX, BHIOOp U (MJIM)
MIOCTPOCHHE MOJENU, MpeoO0pa3oBaHUE JAHHBIX, BU3YyalIMU3alUs JaHHbIX,

MHTEpIIpEeTaLMsl pe3yJIbTaTOB

YMenue onpeneniath HHQOPMAHMOHHBI 00BbEM TEKCTOBBIX, IrpaduuecKkux u
3BYKOBBIX JIaHHBIX MPU 3aJaHHBIX TapaMeTpax ITUCKPETU3alUh. YMEHHUE
OTIpPEeINATh CPETHIOI CKOPOCTh MepeAayd JaHHBIX, OLEHUBATh H3MEHEHHE
BPEMEHH TMepelayd MPH HW3MEHEHUU HHQPOPMAIIMOHHOTO 00BbEMa NaHHBIX H

XapaKTEPUCTUK KaHAJIA CBSA3U

YMeHue CTPOUTb KO/, 06GCH6‘II/IB3.I-OH_II/II71 HaMMCHBIIYIO  BO3MOXHYIO

CPEIHIO0 JUIMHY COOOIEHUs IPU U3BECTHOM YacTOTE CUMBOJIOB

YMeHue ucnoap30BaTh MPU PEMIEHUU 3a/1a4 CBOMCTBA MO3MIIMOHHOM 3alKCcH
YUCEJ, AJITOPUTMbI MOCTPOEHUS 3allMCH 4YHWCIAa B TO3UIHUOHHOW CHCTEME
CUUCIIEHHSI C 3aJaHHBIM OCHOBAaHHEM U IOCTPOCHMS 4YHUCIA II0 CTPOKE,
COZEpIKAIllel 3alKuCh 3TOrO YHCJIA B IO3ULUUOHHONW CUCTEME CUHCIICHUS C
3aJIaHHBIM OCHOBAaHWEM; YMEHHUE BBIMOJHATH apu(METUUECKHE Olepaluud B

IIO3UITMOHHBIX CUCTEMAX CUHCIICHUA

YMeHHE  CTPOUTH JIOTMYECKOE  BBIPAXKEHHUE B  JAU3BIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMaJbHBIX (pOpMax IO 3aJaHHOW TabyWlle UCTUHHOCTH;
uccienoBaTb  00NacTh ~ MCTMHHOCTU  BBICKA3bIBaHUSA,  COJIEPIKAILEro

NEPpCMCHHBIC; PCIIAaTh HECJIIOKHBIC JIOTUYCCKUEC YPABHCHUA

YMeHue pemarh alropuTMHUYECKHE 3a/laud, CBSI3aHHBIE C aHAJIM30M Ipados
(3a1auu  TOCTPOEHHUS ONTHMAJIBHOTO IYTH MEXIy BepHIMHaMHu rpada,
ONpeNeNeHusT  KOJIMYEeCTBAa  pa3IMYHbIX IyTed  MeXIy BepLIIMHAMU

OPUCHTHUPOBAHHOT'O alITUKIINICCKOTO rpa(ba)

YMeHue HCronb30BaTh JEPEBbsl MPH aHAIN3€ M MOCTPOCHUH KOJIOB M IS
NpeJCTaBICHU apu(PMETUUECKUX BBIPAKEHUH, TP PEIICHUH 3a]a4 MOMCKa U
COPTHUPOBKHM; YMEHHE CTPOUTH AEPEBO WIPBHl IO 3aJaHHOMY aJIrOPUTMY;

pa3pabatrbiBaTh 1 00OCHOBBIBATH BBIMTPHIIIHYIO CTPATETHIO UTPHI

YMenue AHAIIU3UPOBATDH AJITOPUTMEI C UCITOJIB30BAHUCM Ta6J'II/II_[ TPAaCCUPOBKU;

OMpECaAcIIATh 0e3 HCII0Jb30BaHUs KOMIIBIOTEpa PpPE3YIbTAThI BBIIIOJIHCHUA



2.10

2.11

2.12

2.13

2.14

HCCJIOXKHBIX MNpOorpaMM, BKIHOYAIOMIUX HUKIIbI, BETBJICHUA W NOANPOrpaMMEI,

IIpU 3aaHHbIX UCXOJHBIX JaHHBIX

YMeHue onpenenirh CI0KHOCTh M3y4aeMbIX B Kypce 0a30BBIX alTrOPUTMOB
(cyMMHUpOBaHUE 3JEMEHTOB MaccHBa, COPTUPOBKA MAacCHBa, IepeOOpHbIE
QITOPUTMBI, JBOMYHBIM IIOMCK) M NPUBOAUTH IPUMEPBl HECKOJIBKHX

aJITOpUTMOB pa3H01?1 CJIOXKHOCTHU JJIA pEIICHUSA O,Z[HOﬁ 3aJa4u

BrnajeHune yHHMBEpCaJIbHBIM S3BIKOM IPOrPAMMHPOBAHHUS BBICOKOT'O YPOBHS
(ITackanp, Python, Java, C++, C#), mpeacraBieHUsIMH O 0a30BBIX THIIAX
JAaHHBIX W CTPYKTypax JaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIC
YIPABJISIONNE KOHCTPYKIIUN; YMEHHE OCYIIECTBIIATh aHAIHM3 MPEIIOKCHHON
NPOTPaMMBI: OINPEIENIATh Pe3yabTaThl PAOOTHI MPOrPaMMbl TPU 3aJIaHHBIX
UCXOIHBIX JAHHBIX; ONPEISIsTh, TMPU KAKUX HCXOJHBIX JNAHHBIX BO3MOXKHO
MOJIyYCHUE YKA3aHHBIX pE3YJIbTATOB; BBISBIATH JaHHBIC, KOTOPHIE MOTYT
NPUBECTH K OIMHUOKE B paboTe mporpaMmbl; GOpMYyITHUPOBATh MPEIIOKCHUS 10

YIYUHICHUIO IIPOrpaMMHOI'0 KOJa

YMeHue  peanu3oBbIBaTh HA  BBIOPAaHHOM  JUIsl  WU3Y4YEHHS  SI3BIKE
nporpamMmmupoBanus Beicokoro yposus (ITackams, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPAOOTKM YHCEJ, YUCIOBBIX MOCIEIOBATEIHLHOCTEH U
MacCHBOB: MpPEJCTABICHHE YHUCIa B BHJE HaOOopa MPOCTHIX COMHOXKUTEIIECH;
HAXO0XJIEHHEe MaKCUMalbHOW (MHHUMAaJIbHOW) HHU(PH HATypalbHOTO 4YHCIA,
3alMCaHHOTO B CHUCTEME CUHUCICHUS C OCHOBaHMEM, He mpeBbimarmuM 10;
BBIYHCIICHHE 0000IIEHHBIX XapaKTePUCTHK 3JIEMEHTOB MAaCCHBA WJIH YUCIIOBOM
MOCIICIOBATEIPHOCTH (CYMMBI, MPOW3BEICHUS CPETHET0 apu(pMETHYECKOTO,
MUHUMAIBHOTO M MaKCHMAaJbHOTO JJIEMEHTOB, KOJHYECTBAa DIEMEHTOB,
YIOBJIETBOPSIONINX 33JJaHHOMY YCIIOBHIO); COPTHPOBKY JJIEMEHTOB MAacCHBa,
YMEHHE HCIIOJIb30BaTh B MPOrpaMMax JIaHHBIC Pa3IMYHBIX THIIOB C YYETOM
OTpaHWYCHUN Ha JHMANA30H WX BO3MOXHBIX 3HAYCHHWH, NPUMEHATH TIPU
pelIeHnr 3a]a4 CTPYKTYPHl JaHHBIX (CIHUCKH, CIOBapH, CTEKH, OYEpeiH,
JIEpeBbsl); TPHUMEHSATH CTAHJAPTHBIE W COOCTBCHHBIC ITOANPOTPAMMEBI IS
00pabOTKM YHCIIOBBIX JAHHBIX W CHMBOJIBHBIX CTPOK; HCIIOJIB30BaTh IPH
pa3paboTke mporpamMm OHOIMOTEKH MOANPOTPAMM; YMEHHE HCIIOIb30BATh

CpeacCTBa OTJIAAKHU NIPpOrpaMM B CpCAC MPOrpaMMHUPOBAHUSA

YMeHHe HCIOJIb30BaTh 9JICKTPOHHBIC Ta6J'II/II_IBI AJid aHaJin3a, NpCACTaBJICHUS
u O6pa6OTKI/I JaHHBIX (BKJ'IIO"IaSI BBI60p OINITUMAJIBHOTO PCIICHUA, HOII60p
JIMHUW TpEHOAa, PCHICHUC 3aaad HpOFHOSI/IpOBaHI/IH); YMCHHE HCIOJIB30BaATh

TabJInYHbIE (pEISIMOHHBIE) 0a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBbI

YMeHHe OpraHu3oBBIBaTH JUYHOE HWH(GOPMAIIMOHHOE TMPOCTPAHCTBO C

HCIOJIb30BAHUEM DA3JIMYHBIX CPEACTB LU(POBBIX TEXHOJOTUM; MOHUMAaHUE



BO3MOYKHOCTEH IU(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX YCIYT, HH(PPOBBIX

00pa3oBaTEeNbHBIX CEPBHUCOB



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE
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1

11

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

[{udposast rpaMOTHOCTH

OcCHOBHBIE TEHACHIUH PAa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'IJ'ICJ'IBHHC
BBIYHCIICHUA. MHoronpoueccopHme CHCTCMBI. PaCHpe,I[CJ'IéHHI)IG

BBIYUCIUTCIIBHBIC CUCTEMBI U 06pa60TKa OOJIBIINX JaHHBIX

[TpyHIMOBI MOCTPOEHUS M allapaTHbIe KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble npotokoibl. Cetb MHTEpHET. Anpecanus B cetu UuTepHet. IIpoTokoss
creka TCP/IP. Cucrema nomenHbix UMEH. Pasnenenue IP-cetm Ha mopcetu ¢

IIOMOIIBIO MACOK HOI[C@TGﬁ

daiinoBas cucrema. Ilouck B (aitioBoii cucteme. [IpuHIMIBI pa3MenieHUs U
UMeHOBaHMs (QailioB B JoiaroBpeMeHHOW mnamsTu. I1laGmoHbl g omucaHus
rpymi ¢aiinos

CkopocTp  mepenayd  JaHHBIX. 3aBHUCHUMOCTb BpPEMEHHM IepeAadyd  OT

MH(POPMAIIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTHK KaHAJIa CBSI3U

udposanne nanupix. CuMMeTpuuHble U HecuMMeTpuuHble mudpsl. [udpor

npocroit 3amensl. [lugp Lesaps. [ludp Buxenepa. Anroputm mmudppoBaHus
RSA

Kozpl, no3posnsitonre oOHapyXKUBaTh U UCIPABIISTH OLIMOKH, BOZHUKAIOIIUE TTPU
nepenaye naHHbIX. Paccrosnune Xammunra. KoaupoBanue ¢ moBTopeHreM OUTOB.

Konwsr XaMmmunra
TeopeTnueckre 0CHOBbI HHPOPMATHKU

J/IBonuHoe  komuMpoBaHMe. PaBHOMEpHBIE W HEPaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOILIEHUH, 3alIMCAaHHBIX C MTOMOUIbI0 HEPABHOMEPHBIX KOJIOB.
VYcenosue @ano. IlocTpoeHne OMHO3HAYHO ACKOAMPYEMBIX KOJOB C IOMOIIBIO
Jepesa

Teopernueckne MOAXOABI K OIEHKE KoaudecTBa wuHGopMauu. EauHUIbI
U3MepeHuss KoimdecTBa HMH(poOpManuu. AJpaBUTHBIM MMOAXOJ K OLEHKE
KosinyecTBa HMHpoOpManuu. 3aKOH aATuTHBHOCTH uH(popMmaimu. Popmyna

Xaptnu. Uadopmanus u BepositHocTs. Dopmyna [llennona

Cucrembl cuucieHus. Pa3BépHyTas 3amuch I[ENbIX W JAPOOHBIX YHCEN B
MMO3UIIMOHHON cucTteMe cuucieHusg. CBolcTBa MNO3WIIMOHHOM 3aIllMCH YHCIIa:
KOJTMYECTBO MU(P B 3aMKCH, MPU3HAK JACIMMOCTH YHCIIa HA OCHOBAHHE CUCTEMBI
CUMCIIEHUS. AJITOPUTM TIEpEBO/IA IEJIOTO YUCia U3 P-MYHOM CHCTEMBI CUMCIICHUS

B JICCATHUYHYIO0. AJNTOPUTM TepeBOAa KOHEUHOW P-wuHON NnpoOu B NECATUYHYIO.



2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

ANTopUTM NEpPEBOAA LIEJIOT0 YHUCIIa U3 JECATUYHOM CHUCTEMBI CUUCIEHHUS B P-
nunyo. llepeBon KoHeuHOW jgecsATHUHOW apodu B P-nunyto. JlBonynas,
BOCbMEpUYHAs U MIECTHAALATEPUYHAs CUCTEMbI CUMCIICHUS, CBS3b MEXIY HUMH.

ApI/I(l)MeTI/ILICCKI/Ie Oor€panyvu B IIO3UMIIUOHHBIX CUCTEMAaX CHUCIICHHUA

TpOI/I‘lHaH YpaBHOBCIICHHAA CUCTEMA CUHUCIICHUA. HBOH‘IHO'I{CCHTH‘IH&H CHCTEMA

CUMCIICHUA

Konuposanue tekctoB. Koguposka ASCIIl. OnnobGalitHeie koaupoBku. CTaHaapT
UNICODE. Komupoka UTF-8. Omnpenenenne wuHPOpPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOLLIEHUN

KomupoBanue uzobpaxkenuii. OneHka HHPOPMALMOHHOTO 00bEMa IpauvIecKux
AAHHBIX IIPU 3aJaHHBIX pa3pClICHUN U FJIy6I/IHC KOAWpOBaHHA LBETA. HBGTOBLIC
monenu. KoaumpoBanue 3Byka. OLeHka HMH(GOPMALMOHHOTO 00bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPECTU3AIUN U PA3PAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. IloHsTne BbICKa3blBaHUA. BbIckasbiBaTelbHBIE  (OPMBI
(npeaukatsl). KBaHTOpHI Cyl11€eCTBOBAaHUS U BCEOOIIHOCTH.

Jlormueckue omnepanuu. TaOmuipl HUCTUHHOCTH. Jlorumueckue BBIPAXKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanyy 1 onepanyuy HaJ MHOKECTBAMH.

3akoHbl anreOpbl JIOTMKU. OKBUBAJIEHTHblE MpPeoOpa3oBaHUs JIOTHYECKUX
BBIpaKECHMI. JIornueckue ypaBHEHUs U CHCTEMBI YPaBHEHU.

Jlormueckre QYHKIMHU. 3aBUCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GyHKIMH OT KOJTMYECTBa apryMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JU3BbIOHKTHUBHBIC KOHBIOHKTHBHBIC HOPpMaJIbHBIC (I)OpMLI,

AJIITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/ILIe HCTUHHOCTH

Jlormueckue »d2neMEHTBI B cocTaBe KoMmmbrorepa. Tpurrep. Cymmarop.
MHuoropa3psaaslii cymmarop. IloctpoeHne cxem Ha JOrMYecKHX 3JIEMEHTAX I10
3aJJaHHOMY JIOTHYECKOMY BBIPQXKEHHIO. 3alUCh JIOTMUECKOTO BBIPAXKEHUS IIO

JIOTUYECKOH cXeMe

Monenun u wmognenupoBanue. llenm monenupoBaHus. AJIEKBAaTHOCTh MOJIEIH
MOJICTTUPYEMOMY OOBEKTY WK Tipolieccy. Dopmanu3aus NpUKIaaHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOJICTUPOBAHUS B BUIE, YIOOHOM JUISI BOCIIPUSTHS

yesoBekoM. ['paduueckoe npescTaBieHne TaHHbIX (CXeMbl, TaOIUIbI, TPadUKH).

[IpencraBieHne weNbIX YUCEN B MaMATH Kommblorepa. OrpaHU4eHHOCTh
JMara3oHa 4Yucesl IpH OrPaHWYEHWH KonudecTBa paspsaoB. llepenonHenue
paspsaHOl ceTkH. be33HakoBbIe U 3HAKOBBIC JTAHHBIE. 3HAKOBBIN OUT. JIBOMUHBII
JIOTIOJTHUTEIbHBIN KOJ OTPULIATENBHBIX YUCEIL.

[ToGutoBbie  noruyeckue omnepanuu. Jlornueckudd, apupmeTHyeckuit u

nukmdecknii  capurn.  [lludpoBanne ¢ momMompb TOOWTOBOW — OmNEpaIK



«uckmougaroniee NI

IIpencraBieHne BEMECTBEHHBIX YUCEN B MaMATH KOMIIBIOTEPA. 3HAYAIAs 4acTb
U TNOpsA0oK uucia. Jluama3oH 3HAYEHWH BEIIECTBEHHBIX 4ucel. [IpoGnembl
2.12 XpaHEHUsI BEIECTBEHHBIX 4YHUCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIMYECTBA
pa3psnoB. BeinonHeHue omnepanuii ¢ BEIECTBEHHBIMH YHCIIAMH, HAKOIUICHUE

OIInOOK IIPU BBIYHUCIICHUAX

I'padppr. OcHoBHble ToHATHSA. Buabl rpadoB. Omucanue rpadoB ¢ MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. PelieHnue
213 QITOPUTMUYECKUX 3aJad, CBA3AHHBIX C aHajau3oM rpadoB (mocTpoeHHe
' ONTUMAJIBFHOTO IYTH MEXKIYy BeplIMHaMu Trpada, ompeneneHUue KOJINYeCTBa
pa3MYHBIX TyTeHd MEXIy BepIIMHAMU OPHEHTUPOBAHHOIO AIMKIMYECKOTO
rpaca)
HepeBbst. bunapnoe nepeBo. JlepeBbs moucka. CrocoObl o00xona aepesa.
2.14 [IpencraBienue apuMeTHIECKUX BBIPAKXCHUN B BUAE JAepeBa. Mcmonb3oBaHue

rpad)oB U AEPEBBEB MPH OMHCAHUN OOBEKTOB U MPOIIECCOB OKPY)KAIOIIETO MUPA

JluckpeTHble Urpbl ABYX UTPOKOB ¢ MOJHOM nH(popManueit. [loctpoenue nepesa
2.15 nepedopa BapUaHTOB, OIHMCAHHWE CTPATETMH WIPhl B TaOIW4HOU (opme.

BLII/Il"pLIH_IHbIe U IIPOUT'PBIIIHBLIC ITO3ULHUH. BLII/II‘pLIIJ_IHBIe CTpaTeruun

Cpe,Z[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,Z[CHTI/I(i)I/IKaHI/IH n IIOUCK
216 H306pa)KeHHﬁ, paciio3HaBaHUC JIUII. Hcnons3oBaHnue METOIOB HCKYCCTBCHHOI'O
HUHTCIIJICKTA B O6y‘IaIOHII/IX cucremax. Mcronp3oBaHrue METOIOB HCKYCCTBECHHOTI'O

WHTEJUIEKTa B poOoToTexHuke. MHTepHeT Bemel. Heliponnsie cetn
3 AJNTOPUTMBI ¥ IPOTPAMMHPOBAHUE

31 dopmanu3anus NOHATUS anroputMa. MammHa TeropuHra Kak yHHMBEpCaJIbHas

MOJEJb BEIUUCICHUN

OneHka CII0XHOCTH BbIYUCIEHUN. Bpemst paboTel n 00BEM HCHOIB3yEMOMH
aMsATH, MUX 3aBUCUMOCTb OT pa3Mepa HUCXOAHBIX JaHHBIX. OleHka
3.2 ACUMITOTUYECKOW CJIOKHOCTH aJITOPUTMOB. AJITOPUTMBI TOJIMHOMHAIBHON
cinoxHoctd. IlepebopHble anroputmbl. IlpuMepsl pa3iauuHBIX aITOPUTMOB

peIcHuA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMYHYIO CIIOKHOCTH

OmnpeneneHre BO3MOXHBIX pPE3yJbTaTOB pPAOOTHI MPOCTEHIIMX aJTOPUTMOB
3.3 yIIpaBJIEHUS] UCIOJIHUTENISIMU U BBIYMCIMTEIBHBIX alropuTMmoB. OrpeneneHue

HUCXOJHBIX JaHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKCT JaThb Tpe6yeMHﬁ pe3yiabTaTt

Anr OPHUTMBI O6pa6OTKI/I HAaTypaJbHbIX YHCCJI, 3allMCAHHBIX B MO3UIIMOHHBIX
34 CHUCTEMAX CUMCICHUA: p8.36I/ICHI/IC 3allMCu 4YucCjia Ha OTACIBbHBIC I_II/I(I)pLI,
HAaxXOXICHUC CYMMBI W TIPOU3BCIACHUA HI/I(l)p, HaX0XJICHHUEC MaKCHMaJIbHOM

(MUHUMATBEHOM ) TG PHI.



3.5

3.6

3.7

3.8

3.9

3.10

[IpencraBiaenue uymciaa B BHIE HaOOopa MPOCTBIX COMHOXHUTENEH. AJITOpUTM
OBICTPOro BO3BEAEHHUA B cTeneHb. [IoMCK MPOCTHIX YMCEN B 3aJaHHOM JIMaIla30He

C TIOMOIIBIO AITOPUTMA «pemieTo IpaTocheHay
MHoropa3psiIHbIE IIeJIbIe YUCIIa, 33a4H JJTUHHON apupMeTHKH

S3eik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnsl JaHHBIX:
LEJOYHUCIICHHBIE, BEIIECTBEHHbIE, CHMBOJIbHBIC, JIOTMYecKue. BeTBieHus.
Cnoxusie ycinoBus. ksl ¢ yenoBuem. L{UkIIbI 110 mEpeMeHHOM.

OO6paboTka naHHBIX, XpaHsAmMXcs B ¢aitnax. TexcToBble W NBOMYHBIC (haldibl.
daitnoBsle mepeMeHHbIC ((aiiaoBbie ykaszarenu). UreHue u3 daina. 3anmuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [lognporpaMmer (TporieAypsl U PYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKa TIPOTPAMMHUPOBAHHS

Pexypcus. PexypcuBHble npouenypel U ¢(pyHkuuu. Mcnonp3oBaHue creka ais

opraHu3al pCKypPCHUBHBIX BbI3OBOB

Uucnennsle mMetoabl. TouHoe M mpuOMMKEHHOE pelleHus 3agadu. YUuciieHHoe
pellieHre ypaBHEHUH € MOMOUIbI0 MMoa0Opa mapamerpa. UHCIEHHbIE METOMbI
pelieHusl ypaBHEHUI: MeTox mepedopa, METOJA IOJIOBUHHOIO JIEJCHUS.
[TpubnmxEéHHOEe BBIYHMCICHHUE [UIMH KPUBBIX. Beramcnenwe miomaneit ¢puryp c
MIOMOUIBIO YUCJIEHHBIX METOJOB (METOJ MPSAMOYIOJbHUKOB, METOJ Tpareuuil).
ITouck wmakcumyma (MUHMMYMa) (QYHKIHHM OJHON IEepeMEeHHOH MEeTOJI0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOIBHBIX  JaHHBIX.  BcTpoennble — QyHKIMH  sI3bIKa
MPOrpPaMMHUPOBAHUS I 00paOOTKH CUMBOJBHBIX CTPOK. ANTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJWYECTBA TIOSIBJICHUH CHUMBOJIAa B CTPOKE,
pa3OueHne CTPOKM Ha CJioBa MO MPOOETbHBIM CHMBOJIAM, TMOUCK MOACTPOKH
BHYTPU [AaHHOM CTPOKH, 3aME€HA HAWJEHHON MOACTPOKH Ha JAPYIyK CTpPOKY.
I'eneparust Bcex CIOB B HEKOTOPOM ajidaBUTE, YAOBIETBOPSIOUINX 33aJaHHBIM
orpanudeHusiM. [IpeoOpa3zoBaHue yucia B CAMBOJIBHYIO CTPOKY U 0OpaTHO

MaccuBsl ¥ IIOCIIENOBATEIBHOCTH  4Hcesl. BpeigucieHne  0000MIEHHBIX
XapaKTEPUCTHUK DJIEMEHTOB MacCHMBa WM YHCIOBOM IOCIIEN0BATEILHOCTH
(CyMMBI, TPOU3BEACHUS, CPEIHEr0 apuPMETHYECKOr0, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3a/IaHHOTO 3HAYECHHUS] B MAacCCHUBE.
AnTOpUTMBI PabOTHl C dSJEMEHTAaMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO maccuBa. lIpocTbie METOIbl COPTHPOBKHU
(MeTox mMy3BIpbKa, METON BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
ciusiaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHBC
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4.1

4.2

JIByMepHBIE MacCHBBI  (MaTpHUIbl). ANTOPUTMBI OOpPaOOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JBYMEPHOIO YHUCIIOBOIO MacCHuBa IO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIByMEPHOM MAacCHBE, BBIYMCICHHE MaKCUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCUBa, [IEPECTAaHOBKA CTPOK U

CTOJIOIIOB IBYMEPHOTO MacCHBa

CrnoBapu  (acconmuaTUBHBIC  MAacCUBBI,  OTOOpakeHUs).  XOII-TaAOJHIIBL

HOCTpOGHI/Ie aJI(baBI/ITHO-‘IaCTOTHOI‘ 0 CJIoBaps AJid 3aJaHHOT'O TCKCTa

Crexkn. AHanmuM3 TPaBWIBHOCTH CKOOOYHOTO  BBIpAXKEHHSA. BbruncieHue
apru(METHUECKOTO BBIPAXKEHUS, 3aIMCAaHHOTO B MOCT(GUKCHOH (opme.

Oqepezm. Hcnons3oBanne ouepean ajis1 BpEMEHHOI'O XpaHCHHA JaHHBIX

Anroputmbl Ha rpadax. IlocTpoeHHMe MHHHMAJIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBSA3HOTO HEOPHEHTHUPOBAHHOro rpada. KomuuecTBo pa3iavyuHbIX
nyTeil MeX 1y BepIIMHAMU OPUEHTHPOBAHHOTO ALMKIMYECKOro Ipada. AIropurm
JlerkcTphl

HepeBps. Peanusanus aepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOMUYHBIE
(Ounapuble) nepeBbsi. IlocTpoeHue nepeBa Uil 3aJaHHOTO apu(PMETUUYECKOIO
BbIpa)keHUs. PexypcuBHbIE aaropuTmbsl 006xona nepesa. Vcrnonb3oBaHue cTeka u
ouepeau i 00xo/a AepeBa

JluHaMuyeckoe MporpaMMHUpPOBaHME KaK METOJ PELIeHUs 3a]lad ¢ COXpaHEeHHEM
IIPOMEXYTOUHBIX PE3y/IbTATOB. 3a1auy, PEMIAEMBbIE C IIOMOIIBIO JUHAMHYECKOTO
IPOrpaMMHUPOBAHNUS: BBIUUCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCYET KOJIUYECTBA

BApHUAHTOB, 3a1a41 OIITUMU3alIUN

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHpoBaHUU. OOBEKTH U
kjaccol. CBoiicTBa U MeTOoAbl 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIU3.
Pa3zpaboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IMOAXOJA.

I/IHKaHCy.TIHI_II/IH, HaCJICAOBaHUC, HOJ'II/IMOpq)I/BM

HNHdpopMalinoHHbIE TEXHOJIOTHH

Ananu3 pgaHHbIX. OCHOBHBIE 3a/laud aHalM3a JAaHHBIX: MPOTHO3UPOBAHMUE,
KJlaccu(UKalus, KlacTepusalus, aHanu3 OTkiIoHeHud. [locrmegoBarenbHOCTH
pEIICHUS 3a/1ad aHaliu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIEHKA
KauecTBa [aHHBIX, BBIOOp H (WJIM) TOCTPOEHUE MOJAENH, MPeoOpa3oBaHHE
JAHHBIX, BU3yalM3allvs JAHHBIX, MHTEpIpeTanus pe3ynbrartoB. [IporpaMmubie
cpenctBa u HVHTepHET-CEpPBUCHI Uil OOpaOOTKM W TPEICTABICHUS JTaHHBIX.

Bonwimme nannpie. MammHHOE 00yUeHne
AHanu3 JaHHBIX C TIOMOIIBIO DJEKTPOHHBIX TaONuIl. BelYMCIeHUE CYMMBI,
cpemHero  apu(pMETHYECKOro, HauOoybmiero  (HaMMEHBIIETO)  3HAYCHUS

nuanazoHa. Berumcnenue ko3¢ @uIMeHTa KOppelsuud ABYX pSJIOB JAaHHBIX.
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[TocTpoenue cronOYaThIX, JMHEWYATHIX W KPYTrOBBIX Auarpamm. Iloctpoenue
rpadukoB pynkuuid. [loqbop TuHUU TpeHAa, pelieHUE 3a1a4d MPOTHO3UPOBAHHUS.

Pemenne 3aJla4 OIITUMH3allMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

Juckperuzanuss TOpU  MAaTEMaTHYECKOM  MOJCJIMPOBAHMM  HEMPEPHIBHBIX
mporeccoB. MoJenupoBaHue JBIDKEHUS. MoJenupoBaHue OHOJOTHYECKIX
cucteM. MareMaTHyecKue MOJETM B  DKOHOMHUKE.  BblunciuTenbHbIE
9KCHEepUMEHThl ¢ MozensiMu. OOpaboTka pe3ynbTaToB SKCIepuMeHTa. Metoa
HAaUMEHBIIMX KBaapaToB. OIEHKAa YHCIOBBIX MapaMeTpPOB MOAEIUPYEMBIX
O0OBEKTOB W TpOIlecCOB. BoccTaHOBIEHHME 3aBUCUMOCTEH IO pe3yibTaram

OKCIICPUMCHTA

BepositHOCTHBIE MOJEIH. Metoanl Momnrte-Kapso. HMuranonnoe

MozenupoBanue. CUCTEMBI MaCCOBOTO 0OCTYKUBAHUS

Tabnuuneie (pensauroHHbie) 0a3bl NTaHHBIX. Tabnuia — NpeCcTaBIeHue CBEACHUN
00 omHoTHIHBIX oOBekTax. Iloie, 3amuch. Kiarou Tabmuipel. Pabora ¢ rorosoit
0a30i maHHBIX. 3anojHeHue O0a3bl AaHHBIX. [lomck, copTupoBka M (QUIBTpanUs
JaHHBIX. 3ampoChl HAa BEIOOPKY JaHHBIX. 3alpOCh C MapamMeTpaMu. Beruucisembie
TOJIsI B 3arpocax.

Mmuorotabnauunble 6a3bpl TaHHBIX. THUIBI CBS3ed MexAy TaOnuuamu. BHemHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TekctoBblii mnpoueccop. CpeacTBa IMMOMCKA U aBTO3AMEHBI B TEKCTOBOM

nporieccope. CTpyKTypHpOBaHHbBIE TEKCTOBBIC TOKYMEHTHI. CHOCKH, OTJIaBJIEHHUE.

[TpaBuia HUTHPOBAHUS UCTOUHUKOB U 0popMIIeHHs: OMOIHOrpaguuecKix CCbUIOK



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






