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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriryoaEéHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmiero o6Opa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM
OCBOCHHUSI OCHOBHOM  00pa3oBaTEIbHOM  MpOrpamMMmbl — CPEJHETO  OOILEro
obOpazoBanus, npeactaBieHHbIx B @I'OC COO, a taxxke (enepanbHOil paboueit
IPOrpaMMbl BOCIIUTaHUS.

[Iporpamma 1o wuHpoOpMaTHKe Ha€T MpEACTAaBICHHUE O IeNAX, OO0IIen
cTparteruu OOy4YeHHUs, BOCHUTAHMS M PA3BUTUS OOYYAIOIIMXCS CpEeICTBAMU
yuebHoro mnpenmera «MHpopmaruka» Ha yriiyOJ€HHOM YPOBHE, YCTaHaBJIMBAET
o0s13aTenpHOe IPEIMETHOE CoJIepKaHue, IpeIyCMaTpUBAECT ero
CTPYKTYPUPOBAHHE [0 pa3zesiaM U TeMaM Kypca, ONPEIENseT paclpeaesieHue ero
o KjaccaMm (TojgaM M3ydeHus), JaéT IpPUMEpPHOE pachpenesieHne y9eOHbIX YacoB
IO TEMAaTUYECKUM pa3fellaM Kypca U  PEKOMEHAYeEMYI (IpUMEpHYIO)
IOCIEAOBATENbHOCTh  MX  M3y4€HUST C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€HM, JIOTUKM Yy4eOHOTO Tpolecca, BO3PACTHBIX
0COOEHHOCTEH 00yUJarOIIMXCA.

[TporpamMma 1o uHPOpMATHKE ONpPEAEIAET KOIMUECTBEHHbIE U KAUECTBEHHBIE
XapaKTEPUCTUKN y4eOHOro Marepuaia JUlsl KaXJI0ro rojia U3yyeHus, B TOM YUCIIE
JUIL COAEPXATEIbHOTO HAIOJIHEHMs] Pa3HOro BHJA KOHTPOJIS (MPOMEXYTOUHOU
aTTeCTaLNH oOyyJaronuxcs, BCEPOCCUUCKHX IPOBEPOYHBIX pabor,
roCy/IapCTBEHHOW UTOTOBOM arTecTammu). [IporpaMmma nmo uHpopMaTHKe SBISIETCA
OCHOBOHMl JJI1 COCTaBJIEHHS AaBTOPCKUX YUYEOHBIX IMporpaMM U Y4eOHHUKOB,
NOYPOYHOI'0 IUIAHUPOBAHUS Kypca YUUTENIEM.

HNudpopmartuka B cpeiHeM o01IeEM 00pa30BaHNUU OTPAXKAET:

CYyIIHOCTb HMH(MOPMATHKM KaK HAyYHOM JAMCHMIUIMHBI, H3yYarolien
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMAaTU3aLUK HHPOPMAITMOHHBIX
IPOLIECCOB B Pa3IMUYHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTU  IPUMEHEHHS  HH(OPMATHUKH, TMPEXKIE  BCEro
MH(POPMALIMOHHBIE TEXHOJIOTUH, YIIPABJICHNUE U COLUAIBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HMHPOPMATHKH H  HUH(DOPMAILIMOHHOM
NEeSATETbHOCTH.

Kypc uHpopmatuku 11s1 ypoBHS CpelHEro oO1ero oOpa3oBaHMsl SBISAETCA
3aBepUIAIOIIMM 3TAllOM HENpPEpPhIBHOW IMOATOTOBKM 0O0ydYaromuxcs B oO1acTu
uHGOPMATUKU U HWH(DOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTH, OMUpaeTcs
Ha coJiep)KaHue Kypca WH()OPMATUKH YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  MPUMEHEHUs  WH(OPMALUOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHM, AT TEOPETHUUYECKOE OCMBICIEHHE, MHTEPIPETALNI0O U 0000IIeHNnE
3TOT'O OIbITA.



Pesynbrarel  yrioyOn€HHOTO ypOBHS  U3y4YeHMst y4eOHOro mpeaMmera
«Uudopmaruka» OpHUEHTHpPOBaHHl HAa TOJYyYECHHE KOMIIETEHTHOCTEH ISt
nocJIeyromell  mpodeccHoHaIbHOM NEeITETbHOCTH KaKk B paMKax JTaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHM BKJIIOYAIOT B ceO0sl:

OBJIQZICHUE KIIFOUEBBIMU MOHATUSMH W 3aKOHOMEPHOCTSIMU, HA KOTOPBIX
CTPOUTCA JaHHAas MpeaMeTHas 00JIacTh, PAaCNO3HABAHME COOTBETCTBYIOIIUX WM
PU3HAKOB M B3aUMOCBSI3€H, CTIOCOOHOCTh JEMOHCTPUPOBATH PA3INYHbBIC TIOIXO/IbI
K U3YYEHUIO SIBICHUI, XapaKTEpPHBIX JJI1 U3y4aeMOM peIMETHON 00IacTH;

YMEHHE penlaTh THUIOBBIE MPAKTUYECKHE W TEOPETHUYECKUE 3aJ]ayH,
XapakTEepHbIE JJIsI HCIHOJIb30BAHHMS METOAOB M HMHCTPYMEHTapus JaHHOU
peIMETHON 00J1acTH;

HAJIMYUE TPEACTABICHUN O JaHHON MpEeAMETHON 00JIaCTH KakK IEIOCTHOU
TeOpuu (COBOKYMHOCTH TEOPHil), OCHOBHBIX CBS34X CO CMEXHBIMU OO0JaCTAMHU
3HaHUM.

B pamkax yriayOia€HHOro ypoBHSI M3y4eHHS MH(POPMATUKU OOecredrnBaeTcs
IeJICHAIIPAaBJICHHAs TTOATOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUI0 00pa3oBaHUS B
opraHu3anusix  MpodecCHOHATBPHOTO  O0pa3oBaHUsA IO  CICIHAIBLHOCTSIM,
HEMOCPEJICTBEHHO CBSI3aHHBIM € HU(POBBIMU  TEXHOJOTHUSAMH, TaKUM Kak
nporpaMMHasi MHXeHepus, UHGOpMaIMOHHass 0€30MacHOCTh, WH(OPMAIMOHHbIE
CUCTEMbl M TEXHOJOTUU, MOOWIbHBIE CHCTEMbl U CETH, OOJbIIME JaHHBIE U
MaIIMHHOE OOyYeHHEe, TPOMBIIUICHHBI WHTEPHET BeEIlIeH, HWCKYCCTBEHHBIN
UHTEIJICKT, TEXHOJOTUM OeCHpOBOAHOM CBSI3U, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTUH, CHUCTEMBI PACIPEICIEHHOIO PEECTPa, TEXHOJOTUHA BUPTYAJIBHOU H
JIOITIOJTHEHHOM pEeabHOCTEM.

OcHoBHasg 1enb wu3ydeHust ydeOHoro mpenmera «MHbopmatuka» Ha
yrayOonéHHOM  ypOBHE CpemHero oOmiero oOpa3oBaHumst — oOecreueHue
JNanbHEHIIEro pa3BUTUS WHODOPMAIMOHHBIX KOMIIETEHLIUNA O00ydYarolerocs, €ero
TOTOBHOCTH K KM3HH B YCIIOBUSIX Pa3BUBAIONIETOCS HHGOPMAIIMOHHOTO OOIIECTBA
Y BO3pACTAIONIEH KOHKYPEHILMM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3ydyeHUE
uHpopmatuku B 1011 xmaccax 10mKHO 00€CTIEUUTh:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, OCHOBAaHHOTO HAa MOHMMAHUU POJIU
uHpOpMaTUKH, HWHDOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIILICHUS;

c(OpMHUPOBAHHOCTh yYMEHHUM pa3nuyaTh (aKTbl M OLIEHKH, CpPaBHHUBATH
OLICHOYHBIE BBIBOJbI, BHUJIETh HX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBA3b
KPUTEPHUEB C ONPEIECIEHHON CUCTEMOM [IEHHOCTEN, TPOBEPATH HA IOCTOBEPHOCTD U
000011aTh HHPOPMAITHIO;



c(hOPMUPOBAHHOCTh  MPEJCTABICHUA O BIUSHUM HWHDOPMAIMOHHBIX
TEXHOJIOTMA Ha KU3Hb 4YeJIOBeKa B OOIMIECTBE, IMOHUMAHHWE COIMAIBHOTO,
SKOHOMHUYECKOTO, MOJMTUYECKOTO, KYJIbTYPHOI'O, IOPHANYECKOrO, MPUPOIHOIO,
HPrOHOMHYECKOTO,  MEIUIMUHCKOTO U  (PU3MOJIOTHYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHSATUE MMPABOBBIX U 3TUYECKHUX ACTIEKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHME OTBETCTBEHHOCTH JIKOJICH, BOBJIICUEHHBIX B CO3/IAHUE W HMCHIOJIb30BAHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIPOCTpaHEHUE HHPOPMAITIH;

CO37]aHUE YCIIOBUM JJI1 Pa3BUTHS HABBIKOB Y4EOHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENILCKOW U TBOPYECKOM NEATEIbHOCTH, MOTHBALIMKM OOYYaIOIUXCS K
CaMOpA3BUTHIO.

B conepxxannm yduebHoro mpeamera «MHpOpMAaTHKay BBIIEISIOTCS YETHIPE
TEMATUYECKUX paszena.

Paznen «lludgpoBasi rpaMoOTHOCTB» TMOCBSIIEH BONPOCAaM YCTPOMCTBA
KOMITBIOTEPOB W JIDYTUX DJIEMEHTOB IU(POBOTO  OKPYKEHHUS, BKIIOYas
KOMITBIOTEPHBIC CETH, UCTIOJIb30BAHUIO CPEJCTB OMEPALIMOHHON CUCTEMBI, paboTe B
cetu VIHTepHET W WCIONB30BAHUIO WHTEPHET-CEPBUCOB, WH(GOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teoperudeckue OCHOBBI HH(OPMATHKM» BKIIOYaeT B ceOs
NOHATUUHBIN anmapat HWHMOPMATUKH, BOMPOCH KOJAUPOBaHUS HH(OpMaIUH,
u3MepeHuss MHGOPMAIIMOHHOTO 00BhEMa MaHHBIX, OCHOBBI alIreOphl JIOTMKU U
KOMITBIOTEPHOTO MOJEIUPOBAHUSL.

Paszgen «AJaropurmMbl M NPOrpaMMHMPOBAHHME» HAIPABICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBILIUICHHUS, pa3pabOTKy aJITOPUTMOB U OIIEHKY UX CIIOKHOCTH,
dbopMHpOBaHUE HABBHIKOB pEAIM3AIlMU TMPOTPAaMM Ha SI3BIKaX MPOTPaAaMMHUPOBAHUS
BBICOKOTO YPOBHSI.

Paznen «MHpopManmMoHHBIE  TEXHOJOrMH»  TIOCBAIIEH  BOIPOCAM
NpUMEHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPEaM30BaHHBIX B MPHUKIATHBIX
MPOTPAMMHBIX MPOAYKTAX U UMHTEPHET-CEPBUCAX, B TOM UYHCIIE B 33/1a4aX aHAIU3a
JAHHBIX, WCTOJIH30BAHMIO 0a3 MaHHBIX W D3JEKTPOHHBIX TAOMUI[ NJIs pPEIICHUS
MPUKJIAJHBIX 33/1a4.

B npuBenénHoM nanee coaepxanHuu ydeOHoro npeamera «MHbopmatukay
KYPCUBOM  BBIJICJICHBl  JIONOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s13aTeNbHYIO TIpOorpamMmMy OOyYEHHS, HO MOTYT OBITh TIPEIJIOKEHBI TSI U3YUCHUS
OTJIETTLHBIM MOTHUBUPOBAHHBIM U CITIOCOOHBIM O00yYarOIIHMCS.

YriyOnéHHbld  ypOBeHb HU3Y4YeHUSI HMHPOPMATUKH PEKOMEHIYyeTCS s
TEXHOJIOTUYECKOTO0  MpOQMisl, OPUEHTHPOBAHHOIO HAa  MHXXEHEPHYIO U
UHOOPMAITMOHHYIO Ccepbl ACATENbHOCTU. YTIIYOJIEHHBIH YpPOBEHb HW3Y4YEHUS
nH()OpPMATHKNA 00ECIIeYMBACT: MOATOTOBKY OOYYalONIUXCs, OPUCHTHPOBAHHBIX Ha



CHENUAILHOCTH B 00JIaCTU HMHQPOPMALIMOHHBIX TEXHOJIOTHMH W WHXEHEPHbIC
CIICLIMAIBHOCTH, y4acCTUE B MPOCKTHOM M HCCIEAO0BATEIBCKOU JEATEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAINpPaBICHUSAMH OTpaciu WHOOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K YY4aCTHIO B OJIUMIIHAZaX U clade
EnunHoro rocyiapcTBEHHOTO 3K3aMeHa o HH(POpMaTHKeE.

[TocnemoBaTeIbHOCTh W3YYEHHUS TEM B TIpelneiaX OJHOTO roja OOydeHus
MOXXET OBITh M3MEHEHA IO YCMOTPCHHIO YYHUTENIS IpPH TOATOTOBKE padoueit
MPOrpaMMbl U MTOYPOYHOTO IJIAHUPOBAHMSL.

OO11ee YKMCI0 YacoB, PEKOMEHOBAaHHBIX JIJIsl U3ydeHUsI nHQopMaTUKu — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 yaca
B HEJCIIO).



COJEPXAHUE OBYYEHUA
10 KJIACC

udpoBasi rpaMOTHOCTDH

TpeboBanust TeXHUKH O€30MACHOCTM M TUTHEHBl IHpu paboTe ¢
KOMIIBIOTEPAMHU U APYTMMHU KOMIOHEHTaMU [IU(PPOBOTO OKPYKEHUS.

[TpuHLMIIBI paOOTHI KOMITBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. APXUTEKTYpa
don Heiimana. ABTOMAaTHYECKOE BBIOJTHEHUE MPOTPAMMBI  MPOIECCOPOM.
OmnepaTuBHas, IOCTOSIHHAasT M JOJroBpeMeHHas namsaTb. OOMEH JaHHBIMU C
NOMOIIBIO KH. KOHTpOJuIepbl BHEMIHUX YCTPOUCTB. [IpsMON 1OCTyn K NaMATH.

OCHOBHBIE ~ TEHICHUMHM  Pa3BUTUSA  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapamnensHble BeIuncaeHus1. MHorompoueccopHbie cuctemMbl. CylepKOMITbIOTEPHI.
PacripenenéHnbie BBIYMCIUTENbHBIE CHCTEMbI W OOpaOOTKa OONBLIMX JAHHBIX.
MoOunbHble IU(PPOBBIE YCTPOMCTBA U MX POJIb B KOMMYHHUKalUsAX. BecTpoeHHble
KOMIBIOTEPbl. MUKPOKOHTpoIIEphl. POGOTH3MpOBaHHBIE IPOU3BOCTBA.

[IporpammHoe obecrieueHre KOMITBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. BHibl
IPOrpaMMHOr0 oOecrnedeHus: U uX Ha3HaueHue. OCOOEHHOCTH MPOrpaMMHOIO
obOecrieueHnss MOOWIBHBIX yCTpoiicTB. [lapamnenbHoe MporpaMMHUPOBAHHUE.
CucremHoe mnporpamMMmHoe obOecredeHue. OrnepaliOHHbIE CHCTEMBI. Y TUJIUTBHI.
HpaitBepsl  ycTpouicTB. HWHCTAUISIIMA W JIEUMHCTAIULALMA  [POTPAMMHOTO
o0ecreveHus.

daiinossie cucteMbl. [IpuHIMIBI pa3MenieHUs U UMEHOBaHUA (alIoB B
nonroBpeMeHHOM namsTH. [[a0noubl 11t onucanust rpyri ¢aios.

[TporpamMmmHoOe obecrieuenue. JIeH3upoBaHUE MPOrPAMMHOI0 O0ECIIEUEHHUs
U U poBbIX pecypcos. [IponpuerapHoe u cB0OOIHOE MPOrpaMMHOE 0OECTIEUEHUE.
Kommepueckoe 1 HEKOMMEPUECKOEe HCIIOJIb30BAHUE MPOTPaMMHOTO OO0eCreUeHuUs
U UPPOBBIX pecypcoB. OTBETCTBEHHOCTh, yCTaHABIMBaEMasl 3aKOHO1aTEIbCTBOM
Poccuiickoit ®enepanuu 3a HENPAaBOMEPHOE HCIIOJIB30BAHME NPOIPAMMHOIO
oOecrnieueHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI IOCTPOEHHUS U aIlllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble ipoTokonbl. Cete MHTEpHET. Anpecanus B cet MHTepHET. [IpoToKosibl
creka TCP/IP. Cuctema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moaceTH ¢ mOMOMIbIO Macok mojcereil. CereBoe
aAMUHUCTpUpoBaHue. llolydeHre NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpPA.
[IpoBepka Hamuuusi CBSA3U € y3JoM ceTd. OnpeneneHue MapuipyTa JBUKEHUS
ITAKETOB.

Bunsr  pestenpHocTM B cetn MHtepHer.  CepBucel  HTepHera.
['eonnpopMalimoHHble CUCTEMBI. ['€0I0KAIMOHHBIE CEPBUCHI PEATBLHOIO BPEMEHU



(HampuMep, JIOKalus MOOWIBHBIX TelNedOHOB, OIMpPEAENICHUE 3arpy>KEHHOCTH
aBTOMAarucTpaieil), HHTEpHET-TOProBIis, OpOHHUpPOBaHHE OMIETOB U TOCTHHHIL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. COLMAIbHBIE CETH —
opraHu3anus KOJUIEKTUBHOTO B3auMOJAEHCTBUSL W oOMeHa naHHbIMU. CereBoi
ATUKET: MpaBwWia MOBeleHUs B KubeprpoctpaHcTBe. [IpobieMa momMHHOCTH
noiydyeHHOU nHpopmanuu. OTKpHITEIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOreHHblE U SKOHOMHUYECKHE YIpO3bl, CBS3aHHBIE C HMCIOJb30BAHUEM
UH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTH. OOIue mpoOieMbl 3aiuThl
uHdpopmaruu 1 uHbopmanmoHHo  Oe3zomacHoctH. CpeacTBa  3alIUTHI
uH(pOpMaIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX
uHbOpMalMOHHBIX  cucTeMmax. IIpaBoBoe obOecrneueHue HHOOPMALMOHHON
0€30MacHOCTH.

[IpenorBpamieHue HECAaHKIIMOHMUPOBAHHOTO  JOCTyla K  JIMYHOH
KOH(}UIeHINaNbHON HHPOpPMAIIMK, XPpaHSIIEHCS Ha MEPCOHATIbBHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoMcTBax. BpemoHocHoe mporpaMmHoe 0OecredeHne U CrocoObl
OopbObI ¢ HUM. AHTUBUPYCHBbIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
unpopmanuu. Pesepsroe konupoBanue. [laponpHas 3amura apxusa.

[udpoBanne nanHbiX. CUMMETPUYHBIE U HECUMMETPHUYHBIE IIHQPBHI.
[udper npoctoit 3amennl. udp Lesaps. Iudp Buxenepa. Anroputm
mdpoBanus RSA.

Teopernyeckue 0CHOBBI HH(POPMATHKH

WNudopmanus, nanasie u 3HaHus. MHQOpMaIMOHHBIE MPOIECCH B MPUPOJE,
TEXHUKE U 00IIECTBE.

HenpepbiBHBIE M JUCKpPETHbIE BEJIWYMHBI U curHaibl. HeoO6xoaumMocThb
JUCKpeTH3alui HH(pOpMAIK, MpeTHA3HAYCHHON Uid XpaHEeHHs, Mepefadd U
00paboTKu B IIUPPOBHIX CUCTEMAX.

JIBonuHoe koaupoBaHHe. PaBHOMepHbIE UM  HEpPaBHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIEHUM, 3aTMCAHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue @ano. [locTpoeHne OAHO3HAYHO IEKOAMPYEMBIX KOJOB C ITOMOIIBIO
nepeBa. Enunaunbl u3mepenust konudyectBa uHpopmammu. AnpaBUTHBIA MOAXO] K
OIIEHKE KOJIM4ecTBa HH(POpMAIUH.

Cucrembl cumcienus. Pa3BépHyTas 3amuch LENbIX W JAPOOHBIX YKCENl B
MO3UIIMOHHON cHucTeMe cuucieHus. (CBOICTBA MO3UIIMOHHON 3alHCH YHCHA:
KOJIMYECTBO IHU(P B 3allMCH, TPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUMCJICHHSI. AJITOPUTM MEpEeBOJA LENO0ro Ynuciaa u3 P-U4HON CHCTEMBI CUUCIICHHS B
JECATUYHYI0. AJTOPUTM TMepeBoJa KOHEUHOM P-uuHOM npoOu B NECSATHUHYIO.
AJNTOpUTM TIEpEBOJA LEJIOT0 YWCIa U3 JECATHYHOW CUCTEMBI cuucieHus B P-
nunyto. llepeBon koHewHOM necsTUYHOM Jpodbu B P-uunyro. JIBonuHas,
BOCBMEpPUYHAS U IIECTHAALATEPUYHAS CHCTEMbl CUHUCIEHUS, CBS3b MEXKIY HUMHU.



ApudmMernueckre ornepanuyd B TMO3UIIMOHHBIX CHUCTEMaxX CUMCIEHUs. TpouyHas
YPAaBHOBEIICHHAS] CUCTEMA CUUCIEHUS. J[BOMUHO-/IECITUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanne TtexcroB. KomupoBka ASCII. OpHoOalTHBIE KOIUPOBKH.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEéMa TEKCTOBBIX COOOIIIEHU.

KoaupoBanne  m3oOpaxkenuit. Ouenka  HHPOPMAIMOHHOTO  00BEMA
rpadUyecKuX JTaHHBIX MPU 33JaHHBIX pa3pelIeHUH U TTyOrnHe KOAUPOBAHHUS 1IBETA.
[[BetoBBie MOnenu. BekTopHoe komupoBanue. @opmartel rpadudeckux (aitios.
Tpé&xmepnas rpaduka. GpakranbHas rpaduka.

Koauposanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00BhEMA 3BYKOBBIX JaHHBIX
IPU 33JaHHBIX YaCTOTE AUCKPETU3ALNU U Pa3psSAHOCTH KOJUPOBAHUS.

Anre6pa noruku. [lonsiTue BbICKa3bIBaHMA. BbICKa3bIBaTENbHBIE (POPMBI
(mpeaukatsl). KBaHTOPHI Cy1IeCTBOBAaHUS M BCEOOIIIHOCTH.

Jlornyeckue omnepanuu. TaOaUIBI WCTUHHOCTH. JIOrHMYecKue BBIPAKEHUS.
Jlornueckue TtoxkaectBa. JloKa3aTeNnbCTBO JIOTHUECKUX TOXKAECTB C IOMOIIBIO
TabIUI] ICTUHHOCTH. JIornueckue onepaluu 1 onepanuyd HaJ MHO)KECTBAMH.

3aKkoHbl anreOpbl JOTUKH. DKBUBAJICHTHBIE MPEOOpPa3OBaHUSA JIOTUYECKUX
BbIpakeHui. Jlornueckue ypaBHEHHS] U CUCTEMBI YPABHEHHUIA.

Jlornyeckue (QyHKIMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHYECKHUX
GyHKUIMNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIe CUCTEMBI TOTUYECKUX (DYHKIIHIA.

Kanonmueckne  ¢opmbl  jormueckux  BelpakeHuil.  CoBepleHHbIC
JTU3BIOHKTUBHBIC W KOHBIOHKTHBHBIC HOpPMajbHBIE (OPMBI, aNTOPUTMBI HX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.

Jlornueckue »JeMEHTBI B cocTaBe KomibtoTtepa. Tpurrep. Cymmarop.
MHoropaszpsaabeii cymmarop. Iloctpoenne cxem Ha JOTMYECKHX AJIEMEHTAX IO
3aJJaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHHS IO
JIOTUYECKOM CXEME.

[IpencraBiieHHEe UENBIX YHCEN B MaMATH KOMIblOTepa. OrpaHUYEHHOCTH
Jana3oHa 4YHCeNl IPU OrPAaHMYEHHH KOJuYecTBa pas3psaoB. [lepenonHenue
pa3psiHON ceTKU. be33HakoBbIE M 3HAKOBBIE JaHHBIC. 3HAKOBBIM OUT. J[BOMUHBIIA
JOTNOJTHUTENBHBIA KOJ OTPULATEIBHBIX YHCEIL.

[ToGuToBBIE Joruueckue omnepanuu. Jlorudeckuit, apupMeTHUCCKUNA W
nukinyeckuit  capuru. lludpoBanue ¢ mnomMomipl0 MOOUTOBOM  omepanuu
«uckmoygaroniee UJIN».

[IpencraBneHre BEMIECTBEHHBIX YHUCEN B NaMATH KOMIbIOTEpa. 3Havdanas
4acTh W MOPSAJOK yucia. JlnanazoH 3Ha4eHUM BelIECTBEHHBIX 4uceln. [IpoGiembl
XpAHEHUsI BEILIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAHMYECHUEM KOJIUYECTBA
pa3psnoB. BrimonHeHune omnepanuii C BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIIMOOK P BBIYUCIICHUSX.



AJITOPUTMBI U IPOrPAMMHPOBaHHUE

OmnpeneneHre BO3MOXHBIX PE3yJlbTaTOB padOThl MPOCTEHIIMX aNTOPUTMOB
YIOPABJICHUS HCIIOTHUTEISIMU W BBIYMCIUTEIBHBIX alroputMmoB. OnpexneneHue
UCXOAHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMbli pe3yibTar.

Oramnbl penieHUs 3aAad Ha KOMIIboTepe. HCTpyMEHTalbHBIE CpEACTBa:
TPAHCIATOP, OTJIATUUK, TpoGUIMpoBIIMK. KoMmuismuss u uHTepHperanus
nporpamMmm. BupTyanbHble MalllvHBbIL.

WuTerpupoBanHas cpena pa3paOdOTKuM. Meroasl OTJIAJKH IPOrpamM.
Hcnonp3oBaHue TpaccupoBOUYHBIX Tabiuuu. Ornanoussii BbiBox. [lomiarosoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMoTp 3HaueHnl IEPEMEHHBIX.

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tunbl gaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBieHus.
Cnoxuble ycnoBus. Iluknel ¢ ycmoBueM. Llukiasl MmO MepeMEHHOM.
B3anMo3aMeHsIEMOCTh  PAa3NMYHBIX  BUAOB  IUKIOB. HBapumaHT UIHUKIIA.
CocTraBneHue IUKIA C HUCIOJB30BAHUEM 3apaHee OIPENEIEHHOTO WHBApUAHTA
LUKJIA.

JIOKyMEHTHUpOBaHHE porpamm. Hcnonb3zoBanue KOMMEHTApHEB.
[ToaroroBka onvcaHus IPOrpaMMbl 1 HHCTPYKIUH JJIS ITOJIB30BATEISL.

Aaroput™el 00pabOTKH HaTypaJIbHbIX YHCEJ, 3alIUCAHHBIX B MO3WLIUOHHBIX
CUCTEMAX CUMCIICHUSA: pa30MeHuEe 3alucu 4Yucia Ha OTHENbHble LUQpH,
HaXOXXJIEHHE CYMMbI M Tpou3BeneHUs Iudp, HAXOXKACHHE MaKCUMaJIbHOU
(MUHUMATBHON) TTUDPHI.

HaxosxaeHue Bcex NMPOCTBIX YUCEN B 3aJlaHHOM Juanas3oHe. [IpencraBinenue
qucia B BUJIe HA0Opa MPOCTBIX COMHOKUTENEH. AJTOPUTM OBICTPOrO BO3BENCHUS
B CTEIICHb.

O0paboTka TaHHBIX, XpaHAIIUXCS B (aitnax. TekcToBbIe U JBOMYHBIC (DAITBI.
daitnoBbie TiepeMeHHBIE ((aiioBble ykazaTenu). Urenwe u3 Qaina. 3anuch B
Gaii.

Pazbuenue 3amaun Ha nmoazanaun. [loamporpammel (porieAypsl U QGYHKIIHH).
Pexypcus. PexypcuBHbie 00bekThl ((ppakrtainsl). PexypcuBHbie mpouenypsl u
¢bynkun. Vcnonb30Banue cTeka JJisi OpraHu3aliii PEKYPCUBHBIX BHI30BOB.

Hcnonp30BaHue CTaHAApTHOW OMOIMOTEKH sI3bIKa IPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAaMM  CTOPOHHUX  NPOU3BOJUTENEH.
Moy IbHBINM NPUHIUIT TOCTPOCHUS IIPOTPAMM.

Yucnenusle MeToApl. TouHoe © OpUOMMKEHHOE pEIICHUs 3aJayu.
YucneHHble METO/IbI PELIEHUS] YpaBHEHUI: MeTo1 iepebopa, METO/ MOJIOBUHHOTO
nenenus. IlpuOnmx€HHOE BBIYMCICHUE JJIUMH KPUBBIX. BbluncieHue miomaaen
Guryp ¢ NOMOUIbIO YMCICHHBIX METOAOB (METOJ HPSAMOYTOJbHUKOB, METOJ



Tpameuuii). Ilouck wmakcumyma (MUHUMyMa) QYHKIMH OJHOM TIEepEeMEHHOM
METO/IOM MIOJIOBUHHOT'O JEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKUIMM  SI3bIKA
IPOrpaMMUPOBAHUS JJiI 00paObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKU
CUMBOJIBHBIX CTPOK: TOJICYET KOJMYECTBA IMOSBIICHUNH CHMBOJIAa B CTPOKE,
pa3OneHre CTPOKM Ha CJIOBa IO MPOOENbHBIM CHMBOJAM, IOUCK MOJCTPOKU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJCHHOW IMOJCTPOKM Ha JPYTYHO CTPOKY.
['eHepanust Bcex CJIOB B HEKOTOPOM ayipaBUTE, YAOBIETBOPSIOIMINX 3aJaHHBIM
orpanudeHusM. [IpeoOpa3zoBanue ynciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATEILHOCTH 4KceNl. Bpruncienne 0000mEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MACCHBA MJIM YUCIOBOM MOCIEA0BATEIBHOCTH (CYMMBI,
IPOU3BENICHUS, CPEAHETO aApU(PMETHUECKOr0, MUHUMAJIbHOTO U MaKCUMAaJIbHOTO
AIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJETBOPSIOIIMX 33JaHHOMY YCIOBUIO).
JIvHENHBIN MOUCK 3aJaHHOTO 3HAYEHUS B MACCHUBE.

CoptHpoBka 0JHOMEpHOr0 MaccuBa. [IpocTbie MeTOABI COPTUPOBKU (METOA
y3bIpbKa, METOJ BbIOOpa, COPTUPOBKA BcTaBKaMu). COPTHPOBKA CIUSHUEM.
brictpas coptupoBka maccuBa (amroputm QuickSort). /IBomuHBI TOHCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHbIe MaccuBBbl (MaTpHIlbl). AJTOPUTMBI OOpPabOTKH JIBYMEPHBIX
MAaCCHBOB: 3allOJTHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 3a/IaHHBIM MPaBUJIaM,
IIOMCK AJIEMEHTA B IBYMEPHOM MAacCHBE, BBIYMCIEHHE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JIBYMEPHOTO MAacCHBa, IEPECTaHOBKA CTPOK U CTOJOIIOB
JIBYMEPHOTO MAacCHBa.

HNudopmManuoHHbIe TEXHOJIOTMH

TexcroBbrii mpornieccop. PemaktupoBanune u ¢opmarupoBanue. I[IpoBepka
opdorpaduu u rpammaruku. CpeacTBa MOHWCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonw3oBanue — ctwieil.  CTpyKTYpUpOBAaHHBIE  TEKCTOBbBIE
nokymeHThl. CHocku, orjaBieHue. KomiekTuBHas paboTra ¢ JIOKYMEHTaMHU.
HNHCTpyMEHTBI pEelieH3UPOBaHUS B TEKCTOBBIX Mpolieccopax. O6mayHble CEPBUCHL.
JllenoBast mepenmcka. Pedepar. IlpaBunma 1nuTHpoBaHUS HUCTOYHHKOB U
opopmiienus Oubnuorpaduuecknx ccbuiok. OdopmiieHHe CHUcKa JUTEpPaTyphI.
3HaKOMCTBO C KOMITBIOTEpPHOM BEPCTKOM TekcTa. TeXHWyYeckue CpencTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHbIE CPEACTBA PENAKTHUPOBAHUS MATEMAaTHUYECKUX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 33/layd aHAIM3a JAHHBIX: MPOTHO3HPOBAHUE,
Kiaccuukanus, Kiactepuszanus, aHanu3 oTkIoHeHud. IlocnmenoBaTenbHOCTD
pelieHus 3aja4 aHajau3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUYUCTKA U OIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOEHUE MOJENH, NMpeoOpa3oBaHUe JaHHBIX,
BU3YyaJIM3allMsl JAaHHBIX, HHTEpIIpeTanusl pe3yiabTaToB. [IporpamMmMHble cpeacTBa u



UHTEPHET-CEPBUCHI JIs1 00pabOTKHU U MPEACTABICHUS aHHBIX. bosbLINe TaHHBIE.
MamunHoe o0yueHnre. MHTeUIeKTyanbHbIi aHAIN3 JaHHbBIX.

AHanu3 aHHBIX C MOMOILIBIO JIEKTPOHHBIX TAaOIUL. BbluMCleHHEe CyMMBI,
CpeIHero apupMeTHIECKOro, HanOOJBIIEr0 (HAMMEHBILIET0) 3HAYEHUS JUana3oHa.
Boruncnenue koagduuueHTa Koppensiuuu JBYX psAaoB JaHHbIX. IlocTpoenue
CTONOYATHIX, JMHEHUYaTBIX M KpYroBbIXx sguarpamm. Iloctpoenne rtpadukoB
¢bynkiuii. [logOop nmuuuM TpeHa, pelieHne 3a1a4 MPOTrHO3UPOBAHUSI.

YucneHHoe pelleHHe YpaBHEHUH ¢ TIOMOILIbI0 Moadopa Mapamerpa.
OnTuMu3anys Kak MOUCK HAaWIyYIIEero peleHus B 3aJaHHbIX ycinoBusx. LleneBas
¢yHkus, orpaHudyeHus. JlokaibHble U TI00anbHBIE MUHUMYMBI II€JIEBOM
¢bynkun. Pemenne 3a1a4 ONTUMHU3ALNN C TTOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernvyeckue 0CHOBbI HH(POPMATHKH

Teopernyeckue MOAXObI K OLIEHKE KojJudecTBa HHMopmanuu. 3akoH
anmutuBHOCTH WHpopManmu. dopmyna Xaptiu. MHpopmanus U BepOSTHOCTS.
®opwmyna lllenHona.

Anroputmbl cxaTusi naHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CXKAaTHSl JAHHBIX C TMOTEPSMH. Y MEHBIICHUE
rIIyOMHBI KoaupoBaHus 1iBeTa. OCHOBHBIE Hjeu aroputmMoB cxatus JPEG, MP3.

CkopocTh Tiepefayu  JaHHBIX. 3aBUCHUMOCTh BPEMEHHU Iepeayud  OT
nH()OPMAITMOHHOTO O00BhEMA JAHHBIX M XapaKTEPUCTUK KaHaja CBS3U. [IpudmHbI
BO3HUKHOBEHUs OIIMOOK TIpU Iepenaye JaHHbIX. KoJbl, MO3BOJISIIOLINE
OoOHapyXMBaTh W HWCIPABIATH OMIMOKH, BO3HUKAIOUIUE MPHU Iepeaayde TaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ nosroperrem 0utoB. Koasl XsMMuHra.

Cuctembl. KoMIOHEHTHI cuCTeMbl W UX B3aumojeiicTBue. CUCTEMHBIN
s dexT. Ypapnenne kak nHGOPMAITMOHHBIN TIporiecc. OOpaTHast CBA3b.

Mopenn u monenupoBanue. Llens MonenupoBanusa. COOTBETCTBUE MOJEIU
MOJICIIUPYEMOMY OOBEKTY WJIU MPOIECCy, e MoaenupoBanus. Gopmanuzanus
MIPUKJIAIHBIX 33/7a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAC, YIOOHOM IS
BOCIIPHUATHS YEJIOBEKOM. | paduueckoe mpeAcTaBIeHUE JaHHBIX (CXEMBbI, TAOJHIIHI,
rpaduKm).

['padpr. OcHoBHBIE MOHATUA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHIL] CMEXKHOCTH, BECOBBIX MATpPHUL, CIHUCKOB CMEXHOCTH. PemeHue
AITOPUTMUYECKUX 3a/Jad, CBS3aHHBIX ¢ aHamu3oM rpadoB (TIOCTpOCHHE
ONTHUMAJIBHOIO TMYTH MEXAy BepliMHaMu rpada, OomIpelesieHue KOJUYEeCTBa
Pa3IMYHBIX TyTeH MEX/Ty BEpIIMHAMHA OPUEHTUPOBAHHOTO AlIMKINYECKOro rpada).



HepeBbsi. bunapnoe nepeo. JlepeBbsi moucka. CrocoObl 00xonma naepesa.
[IpencraBieHne apuMeTHUECKUX BBIPAKEHUHN B BHUJE AepeBa. JJucKpeTHbIe UTPHI
JIBYX UTPOKOB ¢ moiHOW nHpopManuen. [locTpoenne nepesa nepedbopa BapHaHTOB,
OMHCAHUE CTPATEruu UTPhl B TAOIUYHOU (popme. BBIMTpHINIHbIE U TPOUTPHIIITHBIC
MO3UIMHU. BBIMTPBILIHBIE CTPATETUH.

CpeacTBa UCKYCCTBEHHOI0 HMHTeJUIeKTa. CepBHCHI MAIMHHOTO IMEPEBOAA U
pacnio3HaBaHusl YCTHOM pedyn. KorHUTHBHBIC CepBUCHL. MaeHTH(UKAIMS U TTOUCK
N300pKCHUH, pacro3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.
HcKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosb3oBaHHE METOIOB
MCKYCCTBEHHOI'0 MHTEJJIEKTa B oOydaronmx cucreMax. Vcronb3oBaHue METO/I0B
UCKYCCTBEHHOT'O MHTEJIEKTa B podoToTexHuke. nTepuer Bemei. [lepcnekTuBsl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

Qopmann3anus  MNOHATHS  anroputMma.  MammHa  TeropuHra — Kak
YHUBEpCajbHasg MOJEIb BeruncieHul. Teszuc Uépua—TrropuHra.

O1eHKa CIOXHOCTU BbIYMCICHHUI. Bpems pabGoTel u 00BEM HCHOIB3yeMON
namMsATH, MUX 3aBUCUMOCTh OT pa3Mepa HUCXOJIHbIX JaHHbIX. OleHka
ACUMIITOTHUYECKON CIIOKHOCTHM  QJITOPUTMOB. AJITOPUTMBI  MOJIMHOMHUAIBHOU
cinoxkHocTtu. Ilepebopuble anropuTmbl. [IpuMepsl pa3iHUYHBIX — AJITOPUTMOB
peLIEeHUs OJTHOM 3a/1a4d, KOTOPBIE UMEIOT PA3IUYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YMCEN B 3aJaHHOM [JHANA30HE C IOMOIIBIO aJrOpUTMa
«pemiero DparocheHar.

MHoropa3psiiHbie Leble Yncia, 3a1a4u JIIMHHOW apu(METUKH.

CnoBapu  (accollMaTUBHBIE MAaCCUBBI, OTOOpakeHHs).  XDII-TAOJIUIIbI.
[Toctpoenue andaBUTHO-4aCTOTHOTO CJIOBAPS 7S 33JAHHOTO TEKCTA.

Creku. AHamM3 NPaBUIBHOCTH CKOOOYHOIO BBIpaKEHHs. Brluucienue
apu(PMETUUECKOTO BbIPAKEHHUS, 3alTUCAHHOTO B TOCTPUKCHOMN dopme.

Ouepenu. Mcnonb3oBanue ouepeau 1jisi BDEMEHHOTO XPAHEHUS JaHHBIX.

Anroput™el Ha rpadax. I[locTtpoeHne MHUHHMAaIBLHOTO OCTOBHOTO J€peBa
B3BEIICEHHOTO CBSI3HOTO HEOPHEHTHpPOBaHHOTO Tpacda. KomnyecTBO pa3inuuHbIX
nyTeld MeXay BEepIIMHAMU OPHUEHTHPOBAHHOTO AIlMKINYECKOro rpada. Aaroputm
JlenKCTpHI.

HepeBbs. Peanu3zanus nepeBa ¢ TOMOIIBIO CCBUIOYHBIX CTPYKTYP. /IBOMUHBIE
(ounapubie) aepeBbs. [locTpoeHue aepeBa I 3alaHHOTO apUPMETHIECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTMmbl o0xona nepeBa. Mcnonp3oBanue creka u
ouepeau st 00xoa aepeBa.

JlnHamMu4eckoe NOporpaMMHUpPOBAHME KaK METOJl pEIIEHUs 3aaad  C
COXpAaHEHUEM IPOMEKYTOUHBIX PE3YyJbTATOB. 3aJayd, PEIIaeMbl€ C IMOMOIIbIO



JUHAMUYECKOTO MPOTrPaMMHUPOBAHUS: BBIYHMCICHUE PEKYPCUBHBIX (YHKIIMM,
MOJICYET KOJIMYECTBA BAPUAHTOB, 33/1a4M ONTHMHU3ALINH.

[TonsiTue 06 0OBEKTHO-OPHUEHTUPOBAHHOM MPOTrpaMMHUpOBaHUN. OOBEKTHI U
kjaccel. CBOMCTBA U METONIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOIO MOAXO/A.
Wukancynsuus, HacleJ0BaHue, TOTUMOpP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamM. [IpoexkTtupoBanme wuHTepderica
nosib3oBaTens. Mcrnonb30BaHWE TOTOBBIX — YNPABIAEMBIX  3JEMEHTOB IS
MOCTPOEHUS UHTEpdeEiica.

O630p  s3pIKOB  mporpammupoBanus.  [lonsitue o  mapagurmax
pOrpaMMHUPOBAHUSL.

HNupopmanuoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOIO0  MOJEIMPOBAHMS: TOCTAHOBKA
3ajaud, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJENIH, KOMIIbIOTEPHBIN
HKCHEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIHPOBAHUSI.

JuckpeTusanusi TpuU MaTEeMAaTHYECKOM MOJICTUPOBAHUM HENPEPHIBHBIX
npoiieccoB. MojenupoBaHue IBUAKEHUs. MoJieTMpoBaHNE OMOJIOTHYECKUX CUCTEM.
MaremaTuyeckue MOJEIM B HSKOHOMHKE. BBIUYMCIUTENBHBIE 3KCIEPUMEHTHI C
MOZEISIMU.

OOpaboTKa pe3yJabTaTOB SKCHEpUMEHTa. MeToJl HaMMEHBIINX KBaJApaToB.
O1eHKa YHCJIOBBIX MApaMeTpoB MOJCIHUPYEMbIX OOBEKTOB M  IPOIIECCOB.
BoccranoBneHne 3aBUCUMOCTEN IO PE3yJIbTaTaM SKCIIEPUMEHTA.

BepositHoctHbie  Mogenu.  Metoast  Monte-Kapno.  MMuTauroHHoe
MojaenupoBanue. CuCTEMbl MaCCOBOTO OOCITYKUBAHMS.

Tabmuunbie (pensinoHHBIC) Oa3bl MaHHBIX. Tabmuia — mpeacTaBiICHUE
CBEJICHUI 00 OJHOTHIIHBIX 0OBekTax. Ilone, 3amuch. Kmrou Tabmmipel. Pabora ¢
roToBoil 0a3oif naHHBIX. 3amnojgHeHue Oa3bl NaHHbIX. [louck, copTUpoBKa u
buiabTpalMs TaHHBIX. 3ampochl Ha BBIOOPKY JTaHHBIX. 3alpOChl C MapaMeTpamu.
Brruucnsiembie nmoss B 3ampocax.

MHuororabnmuunbie  0a3bl  JaHHBIX. THIBI CBA3EH MEXTy TaOJIUIIaMHU.
Baemrawmii xmtou. [lenocTHOCTE 6a3bl JaHHBIX. 3aMPOCHI K MHOTOTA0JIMYHBIM 0a3aM
JAHHBIX.

NuTepHer-nipriioxkenus. [IoHsTHE O CEpBEPHON U KIMEHTCKOW YacTSAX CaWTa.
TexHOJ0rus «KJIUEHT — CepBEpP», €€ TOCTOMHCTBA U HeNOoCTaTKU. OCHOBBI A3bIKa
HTML wu xackamsabix tabmury ctuneit (CSS). Cuenapum Ha s3bike JavaScript.
®dopMbl Ha BEO-CTpaHUIIE.

Pa3menenue Be6-caiitoB. Yciayra xoctuHra. 3arpyska ¢paiaoB Ha CailT.

BBon m300pakeHU C HUCMONB30BAHUEM PA3IUYHBIX HU(PPOBBIX YCTPOMCTB
(madpoBeIX (poToanmapaTroB U MHUKPOCKOTIOB, BHJICOKaMEp, CKAaHEPOB W JAPYTHX



ycTpoiicTB). I'padmueckuii pegakrop. Paspemenne. Kagpuposanue. McripaBinenue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEM, KOPpEKLIMsI  ILIBETA.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymb. Pabota ¢ obGmactsamu.
OUIbTPHI.

MtHuorocnoiiable n3o0paxeHusi. TekcToBble ciou. Macka ciosa. Kanaibl.
Coxpanenue BbaeneHHOU oOnactu. [loaroroBka wimocTpanuii 1yis BeO-CaiTOB.
AHHMMHPOBaHHBIE U300paKEHUS.

Bexrtopnas rpaduka. IlpumutuBel. HWM3MeHeHHEe mMOpsAKa 3IIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopuzaius pacTpoBbIX H300paKEHU.

[IpyHIMIOBI TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounble Momenu. Marepuansl. MoJaenupoBaHHE HWCTOYHHUKOB OCBELICHUS.
Kamepnl. ApautuBabie TexHosioruu (3D-nipuntepsl). [loHATHE 0 BUPTyalbHOMU
PEaTbHOCTH U TONIOJIHEHHON pEeaIbHOCTH.



INDIAHUPYEMBIE PE3VIJIBTATbBI OCBOEHMA IIPOITPAMMBI 110
MHO®OPMATUKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT TOTOBHOCTh U CIOCOOHOCTH
o0y4aromuxcsi pPyKOBOJICTBOBAThCS CGHOPMUPOBAHHON BHYTPEHHEH MO3UIMEN
JUYHOCTH, CHUCTEMOM LEHHOCTHBIX OpPUEHTAUW{, MO3UTUBHBIX BHYTPEHHHUX
yOeXAeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSIM  POCCHICKOIrO
oO11ecTBa, paclIMpEeHUe KU3HEHHOTO ONBITa M OMbITa JESATEILHOCTH B IpOIEcce
peayi3allMM  CpPEeICTBaMU  ydyeOHOro IpeIMeTa OCHOBHBIX  HalpaBICHUM
BOCIIUTATEILHOU IESTENBHOCTH.

B pesynbraTte wu3yueHus HHPOPMATHKHA HaA YpPOBHE CpPETHETO OOIIEro
oOpa3oBaHus y oOyuaromierocsi OyayT cpOpMUPOBaHbI CIAEAYIOLIUE JTNYHOCTHBIE
pe3yibTaThl:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHHE CBOMX KOHCTHUTYIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHHE
3aKOHA WU IpaBOMNOpSAAKA,  COOJIOJIEHWE  OCHOBOIIOJAramIIUX  HOPM
MH(POPMAILIMOHHOT'O IIpaBa U HHPOPMAILITMOHHOM 0€3011aCHOCTH;

TOTOBHOCTb ITPOTHBOCTOSITh MJICOJIOTMM  JKCTPEMH3Ma, HALHMOHAIN3MA,
KceHO(pOOUH, NUCKPUMHUHAIMM 1O COLMAJIbHBIM, PEIUTHO3HBIM, PpAaCOBBIM,
HAallMOHAJIBHBIM IPU3HAKaM B BUPTYaJbHOM IIPOCTPAHCTBE;

2) MIaTPHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOILIEHHE K UCTOPUYECKOMY HACIIEINIO, TOCTHXKEHUSAM Poccun
B HayKe, NCKYCCTBE, TEXHOJIOTUAX, IOHUMaHUE 3HaUE€HUsI THPOPMATUKN KaK HAYKU
B )KM3HU COBPEMEHHOTO OOIIECTRA;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYAal[MI0 U MPUHUMAaTh OCO3HAHHBIE PELICHMS,
OPHUEHTHPYSICh HAa MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
cetu UHTEpHET;

4) 3¢TeTHYeCKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOUICHHWE K MHUpPY, BKJIKOYass OCTETUKY HAy4HOIO U
TEXHUYECKOI'0 TBOPYECTBA;

CHOCOOHOCTh BOCTIIPUHUMATh Pa3IUYHbIE BHUABI HCKYyCCTBA, B TOM YHUCIE
OCHOBAaHHOT'O Ha UCIOJB30BaHUN MH(POPMAIITMOHHBIX TEXHOIOTHIA;

5) pu3nvYecKoro BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh  3/I0pOBOTO W Oe3omacHoro  oOpa3za  KW3HH,
OTBETCTBEHHOI'O OTHOLIEHHUs K CBOEMY 3J0POBBIO, B TOM UYHCIE 3a CYET



coOmro/ieHus TpeboBaHUM O€30MacHOM IKCIUTyaTalMi CPECTB UHPOPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,

6) TPy10BOI0 BOCIMTAHMSI:

TOTOBHOCTh K AKTHUBHOM JI€SATEbHOCTH TEXHOJIOTHYECKON M COLMAIbHON
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BEITIOJTHATH TaKyIO JCSITCIIBHOCTS;

uHTepec K cdepaM MnpoecCHOHANBbHON NeATEIbHOCTH, CBSI3aHHBIM C
nH)OPMATUKOHN, MPOTpaMMUPOBAHUEM U HWH(POPMAIMOHHBIMU TEXHOJOTHSIMHU,
OCHOBAaHHBIMM HA JOCTIXKCHHSIX HAyKHM MH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBEpIlIaTh OCO3HAHHBIA BbIOOp Oyayiied mnpodeccun u
peaM30BBIBATH COOCTBEHHBIE )KM3HEHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpPA30BAaHHWIO Ha
MPOTSKECHUU BCEU KU3HU,

7) IKOJIOTHYECKOT0 BOCITUTAHMSA

OCO3HaHHUE TrJI00aJBbHOTO XapaKTepa IKOJOTHYECKUX MpoOJieM U MyTer ux
pemieHnsi, B TOM YHCI€ C yYETOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKH, JIOCTHKEHHUSIM HAyYHO-TE€XHHYECKOro IIporpecca u
0OIIIeCTBEHHOMN MPAKTHUKH, 32 CUET MOHUMAHMS POJTU WH(DOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB W WH(GOPMAIIMOHHBIX TEXHOJOTHA B YCIOBUAX
uudpoBoil Tpanchopmanuu MHOTUX chep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HaHUE IIEHHOCTH HAYYHOH [eATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO AEATEIPHOCTh HHINBUIYAIHHO U B TPYIIIIC.

B mportecce moCTMKEHHS JTHYHOCTHBIX PE3YIHTATOB OCBOCHHS TPOTPAMMBI
no HHPOpMATUKE Yy OOYYaIOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJIEKT, MpeAnoaraouui copMHUpPOBaHHOCTS:

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aNalTUPOBAThCA K
AYMOIMOHAIILHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHE MOTHUBAIMY, BKIIOYAIOIIEH CTpEMJICHUE K JIOCTHXKCHHUIO LIETU U
ycrnexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JI€MCTBOBATh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIECH CIIOCOOHOCTh MOHUMATh AMOIIMOHATLHOE COCTOSHUE
JIPYTUX, YYUTBHIBaTh €ro MPU OCYHIECTBICHUM KOMMYHHUKAIIMH, CIHOCOOHOCTH K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIMX CITIOCOOHOCTh BBICTPAUBAaTh OTHOIICHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3periaTh KOHQIUKTHI.



METAIIPEJMETHBIE PE3YJIBTATBI

B pesympraTe w3ydeHus WHPOPMATHKH Ha YpPOBHE CpPEIHETO OOIIero
obpazoBanmsi 'y oOydvaromerocs OyayT chOpMHpPOBAaHBI MeETaNpPEAMETHBIC
pe3yJbTaThl, OTPAXCHHBIC B YHHUBEPCAJIbHBIX YYCOHBIX JCHCTBHUSIX, & UMCHHO —
NIO3HABATENIbHBIC ~ YHUBEPCAJIbHBIC yUYEOHBIC JCHCTBHUSA, KOMMYHHUKATHUBHBIC
YHHUBEpCAJIbHBbIC y4YeOHbIC JEHCTBHS, PETyJATHUBHBIC YHHUBEpCAIbHBIC Y4cOHBIC
JCHCTBUS, COBMECTHAS JICATEIHBHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOorH4YecKue JAeicTBUSI:

CaMOCTOSITEJIbHO  (popMynMpoBaTh W aKTyaJIM3upoOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN TMPU3HAK WM OCHOBAaHUS JII CPaBHEHUS,
KJ1accuuKaIu U 0000IICHHMS;

ONPEACNIATh IEIN JCITCIBbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU UX
JIOCTHIKEHHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUHNS B PACCMAaTPUBACMBIX SBICHUSIX;

pa3pabaThiBaTh IUTAH PEIICHHS] TMPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX M HEMaTepUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
TIEJISIM, OLICHUBATh PUCKH TMOCTEACTBUHN ACATEIBHOCTH;

KOOPJIIMHUPOBaTh W  BBHIMIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeiiCTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIEA0BATEIIBCKON M MTPOCKTHOM JESITEIIBHOCTH,
HaBBIKAMH ~ pa3perieHuss MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY TTOMCKY METOJIOB PEIICHHS TPAKTHUECKUX 3aJ1a4, TPUMEHEHHUIO
Pa3JIMYHBIX METOOB MO3HAHMS;

OCYILIECTBIIATh Pa3JIMUHbIC BBl JICITCIHBHOCTH IO IOJYYEHHUIO HOBOIO
3HAHWSI, €r0 WHTEPHpeTalny, MPeoOpa30BaHUIO0 W MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyalMsX, B TOM 4YHCJIEC MPH CO3JaHUU YYCOHBIX W COIMAIBHBIX
MIPOCKTOB;

dbopMuUpOBaTh HAYYHBIN THUIT MBIIIUJICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOUE€BBIMU IMOHSATHSIMHU U METOIaAMU;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIE 3aJaud B OOpa30BATEIHHOM
JESATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;



BBISIBIISITh [IPUUMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y ©€ peIIeHUs, HaXOAUTh apTyMEHTHI MJIs JIOKa3aTeIhCTBA
CBOUX YTBEPXKICHUM, 3a/1aBaTh TapaMETPhl U KPUTCPUU PEIICHHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJE pEIICHHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IIeJICHANIPABICHHBIA TOUCK TMEPEHOCa CPEICTB M CIOCOOOB
NeNcTBUA B MPOGECCHOHANBHYIO CPENy;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M IPAKTUYECKYIO 00JIacTu
KU3HEICITCIHOCTH;

yYMETh UHTETPHUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, MpeJjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEILICHUS.

3) pabora ¢c unpopmanueii:

BJIAJICTh HaBBIKAMU MOJyYEHUS WH()OpPMAIUU 13 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEIbHO ~ OCYIICCTBJISTh  TOWCK, aHAIW3, CHCTEMATH3aIlMi0 U
UHTEPHPETALNIO HHPOPMALIMK PA3IMYHBIX BUOB U (OPM MPEACTABICHHUS;

co37aBaTh TEKCThl B pa3lWyHbIX (opmaTax ¢ y4ETOM Ha3HAYCHUS
uHpopMalMu U IEJIeBOW  ayJuTOpUM, BBIOMpas ONTUMAIBHYIO (GopMy
MIPE/ICTABIICHUS U BU3yaJIU3aIlUH;

OIICHUBATh JTIOCTOBEPHOCTh, JIETUTUMHOCTHh WH(MOpMAIUU, €€ COOTBETCTBHUE
MPaBOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIMOHHBIX M  KOMMYHUKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3amad ¢ CcoONMIoACHHEM TpeOOBaHWN JPrOHOMHKH, TEXHHUKH O€30MMacHOCTH,
TUTUEHBI, pecypcocOepekeHusi, TMpaBOBbIX U  ITUYECKUX HOPM, HOpPM
nH(pOopMaIMOHHOM 0€30MaCHOCTH;

BIAJCTh  HABBIKAMHM  pAaclO3HaBaHWS W 3aUTHl  WH(OpMaIuy,
nH()OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH.

KOMMyHHKaTl/IBHBIe YHUBEPCAJIBHBIC yqeﬁﬂble HeﬁCTBHH

1) oOmenme:

OCYIIIECTBISATh KOMMYHHUKAITUU BO BCeX cpepax KU3HU;

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOIICHUS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PAaclO3HABAaTh MPEANOCHUIKA KOH(MDIUKTHBIX CHUTYallUd W
CMST4YaTh KOH(MIUKTHI;

BJIQJIETh  pa3IMYHBIMU  CIIOcOOaMU  OOIICHWST W B3aMMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTU JUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIE CUTYaIINH,



pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C MCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTD:

NOHMMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI;

BBIOMPATh TEMATHKy M METOJAbl COBMECTHBIX JEHCTBUU C y4ETOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN KaKJIO0r0 4IEHA KOJIEKTUBA;

OPUHUMATh LEJIM  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHCTBUS MO MX JOCTH)KEHHIO: COCTaBIIATh IUIAH JIEUCTBUH,
pacnpenenarb poyid ¢ y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOI padOTBHI;

OLICHMBATh KAauyeCTBO CBOEro BKJIAJa M KaXIOr0 YYaCTHHKAa KOMaH[Ibl B
oOmIMii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE IPOEKThI, OLEHUBAaTh HUIEH C MO3ULUUU HOBHU3HBI,
OPUTMHAJIHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYLIECTBJISATh TO3UTHUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBIIATH TBOPYECTBO U BOOOPAKEHUE, OBITh NHUITUATUBHBIM.

PeryasiTuBHbIE YHHBepCcaJbHbIE Y4eOHbIE e CTBUSA

1) camoopranusamnus:

CaMOCTOSATENIbHO OCYILIECTBIIATh MO3HABATENIbHYIO ACSITEIbHOCTD, BBISBISATH
poOJIeMBbI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEILHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIBHO ~ COCTaBJSATh IUIAH pEIIEHUs MpoOJeMbl C  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IIPENIOUTEHU;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM;

pacIMpATh paMKH Y4€OHOIO MPEAMETA HAa OCHOBE JIMYHBIX MPEANIOYTECHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pelleHuE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOW SPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWW, NOCTOSHHO NOBBIMIATE CBOM OOpa3oBaTElIbHBIN U
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENIM;

BJA/J€Th  HABbIKAMU  IIO3HABAaTEJIbBHONM  pediekcuu Kak  OCO3HaHUs
COBEpLIAEMBIX JEHCTBUH M MBICIUTEIbHBIX IPOLIECCOB, HMX PE3YJIbTaTOB U



OCHOBaHUM, UCHOJIb30BaTh MPUEMBI pe(IeKCU Ui OLEHKH CHUTYyalllH, BblIOOpa
BEPHOI'0 PELIEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYrMX IpU aHalu3e pPe3yJIbTaToB
JESITEIbHOCTH.

3) npuHATHSA ce0s U APYTHUX:

IPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAIW3E pe3yJIbTaTOB
NESITENIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro 4eJ0BEKa.

NNPEAMETHBIE PE3YJIBTATBI

B mpouecce u3ydenus kypca uHDOpMATHUKUA YIIIyOJEHHOTO YpoBHA 6 10
Kacce o0ydaromuMucs 0y1yT JOCTUTHYTHI CJIEIYIOUIUE TIPEIMETHbBIE Pe3yIbTaThI:

BJIAJICHUE TPEICTABICHUSIMH O POJM WHGOPMAIIMU W CBSI3aHHBIX C HEH
MPOIIECCOB B TIPUPOJEC, TEXHUKE W OOIIECTBE, MOHATHAMHU «HH(POPMAIIUSY,
«MH(QOPMAIMOHHBIN  TIPOIECC»,  «CHUCTEMa»,  «KOMIIOHCHTBI  CHCTEMBIY,
«cucTeMHbIN A PexT», «MHDOPMAIIMOHHAS] CUCTEMAay, «CUCTEMa YIIPABICHUS;

BIaJCHUE MeTOoJaMHu TMoucka uHbopmanuu B ceTu HWHTepHeT, ymeHue
KPUTUYECKU OTICHUBATh WH(OPMAITHIO, TTOTYICHHYIO U3 ceTu IHTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIINE JaHHBIC, MPUBOJUTH TPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HANpPABJICHHWS  WCIOJIL30BAaHMS, YMEHUE
KJaccu(UIIMPOBAaTh OCHOBHBIE 3a/laud aHallu3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccudukanus, KJIacTepu3anus, aHaIn3 OTKJIOHEHH), MOHUMATh
MOCJICTIOBATEIFHOCTD PEIICHHUS 3a7a4 aHAIN3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYMCTKAa H OIICHKA KadecTBa [AHHBIX, BBIOOP W/WIM TOCTPOSHHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3alllsl TAHHBIX, MHTEPIPETALMS PE3YIbTaTOB;

NOHUMAHUE OCHOBHBIX MPHUHIMIIOB YCTpPOWCTBA W (YHKIUOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TEHACHIINI pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HAaBBIKAMU PAOOTHI C OIMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMHU
BUJIAMU TIPOTPAMMHOTO oOOecleueHus: Ui penieHus Y4eOHBIX 3ajJad 1o
BBIOpAaHHOM CHieluaIn3aluu;

HAJIMYHE TMPEICTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIH B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIAIIAX OPraHU3aUU U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTed, 00 OOIMX MNPUHUMIAX pPa3pabOTKH U (QYHKIHMOHUPOBAHUS WHTEPHET-
MIPUIOKEHUM;



MOHMMaHUE Yrpo3 HMHPOPMAIMOHHONH O€30MacHOCTH, HCIOJb30BaHUE
METOJIOB M CPEACTB IMPOTHBOJCUCTBHSI AITHUM yIpo3aM, COOJIOJCHUE Mep
0€30TMacHOCTH, MPEIOTBPAIIAIOIINX HE3AKOHHOE PACIPOCTPAHEHNE MEPCOHATBHBIX
JTAHHBIX, COOJTIO/ICHHE TPEOOBAaHUH TEXHUKH 0€30IMaCHOCTH U TUTHCHBI IPU padoTe
C KOMITbIOTEPaMH U IPYTHUMH KOMITOHEHTaMHU IH(PPOBOTO OKPYKCHUS, TOHUMAaHUC
MIPABOBBIX OCHOB HCIOJB30BaHUSI KOMIBIOTEPHBIX NPOrpamMM, 0a3 MaHHBIX U
paboTel B cetn IHTEpHET;

MOHMMAHUE OCHOBHBIX TMPUHIUIOB JUCKPETU3ANMHM PA3IAIHBIX BHUIOB
uHQOpMaIMK, YMCHHE ONpPEICATh HHPOPMAIMOHHBIH 00BEM TEKCTOBBIX,
rpauueckuX W 3BYKOBBIX JAHHBIX IPH 3aJaHHBIX MMapaMeTpax JHCKPETH3alluH,
YMEHUE ONpPEACNATh CPEIHIOI0 CKOPOCTh TIepeladd JIaHHBIX, OIICHUBATH
W3MCHEHHE BpPEMEHU TMepefayr NpH HW3MEHEHHH WHOOPMAIMOHHOTO 00BhEMa
JAHHBIX U XapaKTePUCTUK KaHaja CBSI3H;

YMEHHUE HCIIONB30BaTh MPU PEIICHUU 3a/1ad CBOKWCTBA TO3UITMOHHOM 3aITUCH
YHCEJI, aITOPUTMA ITOCTPOSHHUS 3aIIMCH YHCia B MIO3MIIMOHHON CHCTEME CUMCIICHUS
C 3aJJaHHBIM OCHOBAaHWEM M TIOCTPOCHHS YHWCJIA MO CTPOKE, COAEpIKAIeH 3amuch
ATOTO 4YHCJa B IO3UIIMOHHONM CHCTEME CYHUCICHHS C 3aJaHHBIM OCHOBAHHUEM,
YMEHHUE BBINOJIHATE apH(PMETHUCCKUE OIepallid B TO3UIMOHHBIX CHCTEMaXx
CUHCJICHUS,

YMEHHUE BBINOJHATH MPeoOpa30BaHMs JIOTHUECKUX BBIPAKCHHM, HCIIONIB3YS
3aKOHBI aNreOphl JIOTUKH, YMEHHUE CTPOUTh JIOTHYECKOE BBIPAKEHUE B
JTU3BIOHKTUBHON W KOHBIOHKTUBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHOM TabiuIle
UCTUHHOCTH, HCCJICAO0BAaTh 00JIACTh MCTHHHOCTH BBICKA3bIBAHUS, COICPIKAIIETO
IIEPEMEHHBIC, PEIIaTh HECIIOKHBIC JIOTHICCKUC YPABHCHUS U CUCTEMbI YPaBHCHUH;

MOHUMAaHuE O0a30BBIX AJITOPUTMOB OOpPAOOTKM YHCIOBOM H TEKCTOBOM
uHpopMaIuu (3aruch YUCeNl B MO3UITMOHHONW CHCTEME CUMCIICHUS, HAaXOXIICHUE
BCEX MPOCTHIX YHCE B 3aJJaHHOM JIMaIla30He, 00paboTKa MHOTOPA3PSAAHBIX MEIIbIX
YHCEJI, aHAJIN3 CUMBOJIBHBIX CTPOK M JPYTHX), AITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPENeNsATh CI0XHOCTh HM3Y4aeMbIX B Kypce O0a30BbIX alTOPUTMOB
(cyMMHpoOBaHWE JJIEMEHTOB MAacCHBa, COPTHPOBKA MaccHWBa, IepeOOpHbIE
QITOPUTMBI, TBOUYHBIA TOWCK) W MPUBOJUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
Pa3HOM CJIIOYKHOCTH JIJISl PEIICHUSI OTHOM 3a/1a4H;

BJIAJICHUC YHUBEPCAJIbHBIM SI3BIKOM IPOTPAMMHUPOBAHUS BHICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O O0a30BbIX THIAaX aHHBIX U
CTPYKTypax JaHHBIX, YMCHHE HCIIOJIb30BaTh OCHOBHBIE  YIIPABJISIONINC
KOHCTPYKIIUH, YMCHHEC OCYIISCTBIATh aHAIW3 IPEIJI0KCHHOW IPOTPaMMBI:
OTIPEICIATh PE3YNbTaThl PabOTHI MPOTPAMMBI MPHU 3aJaHHBIX MCXOJHBIX JaHHBIX,
OTIpEICATh, TPH KaKMX HCXOJHBIX JIAHHBIX BO3MOXKHO IOJYyYCHHE YKa3aHHBIX



pEe3yIbTaTOB, BBIABISATH JIaHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIIMOKE B paboTe
IporpaMMmel, (GOPMyYITHPOBATH MPEAJIOKEHUS MO YIYUIICHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaThb CTPYKTypUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI H
JIEMOHCTPAIIMOHHBIE MaTEepHaIbl C UCTIOJIB30BAHMEM BO3MOKHOCTEH COBPEMEHHBIX
MPOrPaMMHBIX CPEJICTB U 00JIAUYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh AIEKTPOHHBIE TAOJMLBI JAJI1 aHAIN3a, PEICTAaBICHUS
1 00pa0OTKH TaHHBIX (BKIIOYAsl BEIUKCICHHE CyMMBI, CPETHEr0 apu(PMEeTHIECKOro,
HauOONbIIET0O M HAUMEHBLIETO 3HAYCHUW, pEUICHHE YypaBHEHUU, BBIOOP
ONTUMAJIBHOIO  pellleHus, Toadop JIMHMUM  TpPEHHAa, peuieHue  3aaad
POTrHO3UPOBAHUS).

B mnpomecce u3yuenusi kypca HHPOpMATHKU yriayOnéHHOro ypoBHs 6 11
K1acce 00ydaromuMucs Oy IyT TOCTUTHYTHI CIEAYIOIINE MPEAMETHBIE PEe3yIbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJblL, JOMYCKAIOIIUE OAHO3HAYHOE
JNEKOAUpPOBaHUE COO0OIIeHu (MpedUKCHbIE KOJIbI), HCIOJIb30BaTh IMPOCTEHIINE
KOJIbl, KOTOPBbIE MO3BOJISIIOT OOHAPYKMBATh M MCHPABIIATH OLIMOKU MpHU Mepeaaye
JAHHBIX, CTPOUTH KOJ, 00ECIEeYMBAIOUINI HAWMEHBIIYI0O BO3MOXKHYIO CPETHIOO
JUIMHY COOOILEHUSI MPH HU3BECTHOM YacTOTE CHUMBOJIOB, MOSCHATH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CHKATHSI TAHHBIX;

yMEHHUE pellaTh alrOpUTMHUYECKHUE 3a7aud, CBA3aHHBIE C aHAIM30M rpadoB
(3agauM  TMOCTPOCHHUS ONTUMAIBHOTO TYTH MEXAYy BepliMHaMu rpada,
ompeieNieHUus]  KOJIMYECTBA  PA3NUYHBIX  TyTed  MeXAy  BepIIMHAMU
OpUEHTUPOBAHHOTO ALMKINYECKOTO rpada), yMeHue HCHOIb30BaTh JIEPEBbS MpU
aHalM3€ W TIOCTPOCHUU KOJOB M JJIA TMpeACTaBiIeHUs apudMETUYECKUX
BBIPAKEHUI, TIPU PEIICHUH 3aJ1ay MOMCKa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI 110 33JJaHHOMY aJTrOpPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpPATEruio UrPhl;

yMEHUE pa3pabaThiBaTh U PEATU30BBIBATH B BHUJEC Iporpamm 0a30BbIe
QITOPUTMbI, YMEHHE HMCIOJb30BaTh B MpOrpamMMmax JIaHHbIE Pa3IU4HBIX THUIIOB C
y4€TOM OTpaHMYEHUI Ha JUana30H MX BO3MOXKHBIX 3HAUYEHUH, MPUMEHSTHh MIpU
pellIeHnH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApH, CTEKU, OUEPEIN, TEPEBH),
UCIIONb30BaTh 0a30BbIE OMEpallMd CO CTPYKTypaMH JIaHHBIX, HPUMEHSTH
CTaHJapTHbIE U COOCTBEHHBIE MOANPOrPaMMBbI ISl 0OPabOTKHU YMCIOBBIX JaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMpHU pa3pabOTKe MporpaMm OHOIMOTEKU
HNOJMpPOrpaMM, 3HaTh (YHKIMOHAIBHBIE BO3MOXKHOCTH HWHCTPYMEHTAJIBHBIX
CPEICTB Cpebl pa3pabOTKU, YMEHHE HUCIIOJIb30BaTh CPEICTBA OTIAAKU IPOrpaMM B
cpele MporpaMMUpOBaHUs, YMEHHE IOKYMEHTUPOBATh MPOTPAMMBI;

yMEHHUE CO37aBaTh BeO-CTPAHUIIBL;

BJIaJICHUE OCHOBHBIMHM CBEJEHUSMH O 0a3ax JaHHBIX, HX CTPYKTYpE,
CpeACTBax CO3JaHusi M PpabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TaOJIMYHbBIC



(penanroHHbIC) 0a3bl JAHHBIX (COCTABIATH 3alPOCHl B 0a3axX JaHHBIX, BHITTOIHATH
COPTHUPOBKY W TOHWCK 3amuceil B 0a3e MaHHBIX, HANOJHATH pa3padOTaHHYIO 0azy
JAHHBIX) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIILIOTEPHO-MATEMAaTHUYECKUE MOJICTH JIJIs aHAJIHM3a
00BEKTOB M TMpOIECcCOB: (HOPMYJIUPOBATh IE€Jb MOJCIMPOBAHUS, BBITOIHATH
aHaIM3 PE3yJIbTaTOB, IIOJYYECHHBIX B XOAEC MOJICTUPOBAHMS, OIICHUBATh
COOTBETCTBHE MOJICTTH MOJCIUPYEMOMY OOBEKTY WM TPOIECCy, MPEICTaBISATh
PE3yJIBTaThl MOJICITMPOBAHUS B HATJISTHOM BUJIE;

YMEHUE OpraHW30BBIBATH JUYHOEC HWH()OPMAIMOHHOE IPOCTPAHCTBO C
WCIIOJIb30BAaHUEM Pa3IUYHBIX CPEACTB IU(GPOBBIX TEXHOJOTHH, ITOHUMAHHUE
BO3MOXKHOCTEH MH(POBBIX CEPBUCOB TOCYMAPCTBEHHBIX YCIYT, ITU(GPOBBIX
00pa30BaTeNbHbIX CEPBHUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIUIIOB PAa0OTHI, BO3MOKHOCTEH W OTPaHUYCHUS
IMPUMEHEHUS TEXHOJIOTMH HCKYCCTBEHHOT'O MHTCIICKTa B Pa3IMYHBIX 00JIACTSX,
HaJIMYME TIPEJICTABICHUH O Kpyre peniacMbIX 3agad MalIdHHOTO OOYy4YeHUS
(pacrio3HaBaHUs, KJIacCH(PUKAIIMKA ¥ TMPOTHO3UPOBAHNUS) HAIWNYUE MPECTaABICHUI
00  WCmonab30BaHMM ~ WH(POPMAINMOHHBIX  TEXHOJOTHH B Pa3IWYHBIX
npodecCHOHANIbHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/ Konrtpoubnsie | IIpakTnueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nea 1. [ludgpoBasi rpaMOTHOCTH
11 Komrmbrotep - yHHBEpCaIbHOE yCTPOUCTBO 6
' 00paboTKHU JaHHBIX
1.2 [IporpammHoe obecrieueHue 6
1.3 KomnrerorepHslie cetn 5
1.4 Nupopmannonnas 6e30nacHOCTh 7 2
Hroro no pazgeny 24
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATHKH
[Tpencrasnenue nHpopManuu B
2.1 per opan 19 2
KOMIIBIOTEPE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
23 Kowmnbrorepnas apupmeruka 7 1
Hroro no pazneny 40
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpPOBaHUe
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHbI€ alropuTMbL 8 2
33 YucieHHbIEe METObI 5 3
34 Anroput™bl 00pabOTKH CUMBOJIBHBIX 5 1




JaHHBIX

3.5 Anroput™mbl 00pab0OTKH MacCCHBOB 10 3.5
Uroro no pazgeny 44
Pa3nen 4. UndopMannoHHbIE TEXHOJTOTHH
4.1 O0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 TaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KUIACC

KosmnuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontpousnsie | IIpakTnueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teoperndeckne 0CHOBbI HH(POPMATHKH
Nudopmanust u napopMamoHHbIe
1.1 Popuan Popuau 10 2.5
IIPOLIECCHI
1.2 MonennpoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M1 IpOrpaMMHpPOBaHHUe
2.1 DNeMEeHTHI TEOPUH AJTOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 16 45
IIPOrPaMMHUPOBAHHUS
Wroro no pazneny 50
Paznen 3. UndopmaunoHHbIe TEXHOJIOTUHN
31 KoMmneroTepHO-MaTeEMaTHUECKOE g )
' MOJIEJTMPOBAaHUE
32 ba3sl jaHHBIX 10
3.3 Be0-caiitbl 14
34 KomnrerorepHas rpaduka 8 3.5
35 3D-moaenupoBaHue 8 3
Wroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

136

36.5







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacos

Bcero

KonTtpoJsbHble
padoThbI

IIpakTHyeckue
padoThI

JlaTa
H3y4YeHH
|

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIC

pecypchl

TpeboBaHMs TEXHUKH OE€30ITACHOCTH U
TUTUEHBI PU paboTe ¢ KOMIIBIOTEPAMU U
JPYTUMH KOMIIOHEHTaMU IU(PPOBOTO
OKpYKEHUS

[TpuHIUIB pabOTHl KOMITBIOTEPOB U
KOMITbIOTEPHBIX CHCTEM

OOMeH 1TaHHBIMU C ITOMOIIIBIO HIHH.
KoHTposiepbl BHEITHUX YCTPOWCTB

ABTOMAaTHYECKOE BBLIIIOJTHEHHE ImporpamMmaI
IPOLIECCOPOM

OrnepaTuBHas, TOCTOSIHHAS U
J0JITOBpeMeHHas naMAThb. KoHTposutepsl
BHEIIHUX YCTPOUCTB. IIpsamoit noctyn k
namsTH

COBpeMeHHBIG KOMITBIOTCPHBIC
TCXHOJIOTHH

[TporpammMHoe obOecrieueHue
KOMITbIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOWIBHBIX YCTPOUCTB

CucreMHOe MPOrpaMMHOE OOeCTIeueHHE.
OrnepalluOHHBIE CUCTEMBI




Yrunutel. [paiiBepsl yCTPOUCTB.

9
[TapannensHOE TPOrpaMMUPOBaHKE

10 WNHcTamnsmus u JeMHCTAIUISALNS
MPOrPaMMHOTO OOecTieueHus
®daiinioBble cuctemsl. [IpuHIATIBL

1 pa3MelnieHus: 1 UMEHOBaHUs (DaityioB B
nonroBpeMeHHo namstu. [laGmoHb! 11
OTHCaHUA TPyn (ailoB
3akoHoaarenbcTBO Poccuiickoit

12 ®denepanuu B 001aCTH MPOTPAMMHOTO
obecrieueHust U TaHHBIX
[TpuHIUITBI TOCTPOEHUS U anmapaTHbIe

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CerteBble MPOTOKOJIBI

14 Cetp UnTEpHET

15 Paznenenue IP-cetn Ha moAceTH ¢
MOMOILIbIO0 MAaCOK MOJICETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bung! nestensHocTr B cetn HTEpHET.

17 CepBucsl UnTepuera. ['ocygapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCITyTU

18 HNudopmanmronnas 6€301acHOCTh

19 BpenonocHsle mporpamMmmHoe obecrieueHne
U METObI OOPHOBI C HUM

20 [TpakTuueckas paboTa mo Teme
" AHTUBUPYCHBIE TPOTrPAMMBI"

21 Opranu3zanys JMYHOTO apXHuBa




uHpopmanuu. PesepBHOE KOMMPOBAHUE.
[TaposibHas 3amura apxuBa

22

HIudpoBanue faHHBIX

23

Anroput™m mmdpoBanust RSA.
Creranorpadus

24

[IpakTuyeckas pabora o Teme
"[upposanue naHHBIX"

25

WNudopmanivs, 1aHHBIE U 3HAHUSL.
WupopmalinoHHbIE TPOIECCH B IPUPO/IE,
TEXHUKE U OOIIECTBE

26

HenpepriBHBIE U TUCKPETHBIE BETUYHUHBI U
curHanbsl. Heo6XoaumMocTh TMCKpeTH3aum
UHpOpPMaLIUY, NTpeTHa3HAYEeHHON /115
XpaHEeHUsl, epeiadu U 00paboTKH B

U (POBBIX cCUCTEMAX

27

JBon4HOE KOonUpoBaHue. PaBHOMepHBIE U
HEpaBHOMEPHBIE KOJbI. [lekoaupoBanue
COOOIIEHNH, 3aMUCaHHBIX C TTOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

28

VYcnosue @ano. [loctpoenne 01HO3HAYHO
JEKOAUPYEMBIX KOJIOB C ITOMOIIBIO JepeBa.
I'pad An. A. Mapkosa

29

EnuHuIb u3MepeHus KoInuecTBa
uHpopMaiuu. AndaBUTHBIN MOIXOA K
OIIEHKE KONM4YecTBa HH(popManuu

30

CHCTEMBI CUHNCIICHUS

31

ITepeBoa uncen U3 OAHON CUCTEMBI
CUHCJICHUS B IPYI'YIO




32

I[BOI/ILIHEUI, BOCbMCpHUYHAA U
meCTHaauaTCpuIHasg CUCTECMbI CUHNCIICHUA,
CBsA3b MCXKIY HUMHA

33

I[BOI/ILIHEUI, BOCbMCpHUYHAA U
mecCTHaauaTeCpuIHasg CUCTCMbI CUUCIICHUA,
CBA3b MCXKIAY HUMU

34

I[BOI/ILIHEUI, BOCbMCpHUYHAA U
mecTHaauaTepuIHasg CUCTECMbI CUUCIICHUA,
CBA3b MCXKIAY HUMU

35

ApudmeTndeckue onepanuu B
MO3UILIMOHHBIX CUCTEMAX CUUCIICHUS

36

TponuHas ypaBHOBEIICHHAs CUCTEMA
CUMCIICHUS

37

I[BOI/I‘-IHO-I[GC?ITI/I‘-IH&?I CHUCTEMA CUHUCIICHUA

38

KOI[I/IpOBaHI/Ie TCKCTOB

39

PactpoBoe xoampoBanue n3o0paxeHuit

40

[IpakTuyeckas pabora o Teme
"Jluckpernsanus rpaduueckoi
uHpopmarun"

41

LBeToBbie MOnEnN. BexTopHoe
kogupoBanue. ®opmatsl (aitsios.
Tpéxmepnas rpaduka. @paxTanbHas
rpaduxa

42

Konuposanue 3Byka. OreHka
MH(OPMaLMOHHOTO 00BEMA 3BYKOBBIX
JTAaHHBIX MPU 33JaHHBIX YaCTOTE
JUCKPETU3AINU U Pa3psIIHOCTH
KOJAMPOBaHUS




43

[TpakTryeckas pabora o Teme
"Jluckpernsanus 38ykoBoi nHpopmarun"

44

OcCHOBBI anreOpsl JIOTUKH

45

Jlornueckue oneparuu. Tabmuibl
NUCTUHHOCTHU

46

Jlornueckue BelpaxkeHus. Jlornueckne
TOXKJEeCTBA. [J0Ka3aTenbCTBO TOrMYECKUX
TOKJIECTB C IIOMOILBIO TAOJINL] UCTUHHOCTH

47

[TpakTryeckas padora o Teme
«IToctpoenue u ananu3 TabiMILL
UCTMHHOCTHU B TaOJIMYHOM IIPOLIECCOPEN

48

Jlormueckue Oonepanru U OIcpanuu HaJg
MHOXECTBaMH

49

Jlormueckue Oonepanru U OIcpanuu HaJg
MHOXKXCCTBaMH

50

3aKoHBI anTeOphl JIOTUKU. DKBUBAJICHTHBIE
npeoOpa30BaHUsl TIOTUUECKUX BBIPAKCHUI

51

Jlornueckne YpaBHCHHUA U CUCTEMBI
ypaBHEHUU

52

Jlornueckue QPyHKIIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKHUX
(GYHKIUI OT KOJIMYEeCTBa apryMEHTOB.
[TonHble cucTeMbl JOTHYECKUX QYHKIUN

53

Kanonunueckue Gpopmbl T0rHuecKux
BbIpaxkeHHil. COBepIlIEHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHbBIE
HOpMaJsibHbIE (POPMBI, AITOPUTMBI UX
MOCTPOEHHUS M0 TabJINIIe UCTUHHOCTH




54

Jloruueckue JIEMEHTHI B COCTaBe
KOMIThIOTEpa

55

Tpurrep. Cymmarop. MHoropaspsaHbii
CyMMaTop

56

ITocTpoeHne cxem Ha TOTHYECKUX
3JIeMEHTax. 3anuch JJOTHYECKOTO
BBIPKEHMS 110 JJIOTUYECKON CXeMe

57

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

58

HpeI[CTaBJ'ICHI/IC ICJIBIX YHUCCII B ITaMATU
KoMIibioTepa. OrpaHUYeHHOCTh JThara3oHa
YUCCII TP OTPaAaHUYCHUHN KOJIMYCCTBA
pa3psanoB. [lepenonnenue pa3psaaHon
CETKH

59

be33HakoBbIE M 3HAKOBBIC JTAHHBIE.
3HaKoBbIN OUT. [IBOMYHBINH
JIOTTOJTHUTENbHBINA KOJI OTPULIATEIIbHBIX
yucel

60

[To6GuTOBBIE TOTUYECKHE OTIEpAITUH.
Jlormueckuii, apupmernueckuii u
HUKINYECKUH CABUTH

61

[udposanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «uckirovaromee UIJIN»

62

HpeI[CTaBJ'ICHI/IC " XPAHCHUC B IIAMATU
KOMITBIOTEPA BCHICCTBCHHBIX YU CCIT

63

Brimonnenue onepaumﬁ C BCIICCTBCHHBIMHA
qucCj1aMH, HAKOIIJICHUC OIIMOOK pu
BBIYMCIICHUAX




[TpakTuyeckas pabora no teme «M3yuenue

64 MOPA3PSAHOTO MAIIMHHOTO MPEACTaBICHUS 1 1
LEeJbIX U BEIIECTBEHHBIX YHCEI

65 AHanu3 alropuTMOB 1
Oransl pelieHns 3a1a4 Ha KOMIIBIOTEPE.

66 HNHCcTpyMeHTaNbHBIE CPEACTBRA! 1
TPAHCIATOP, OTJIAAYUK, TPOPUIMPOBIIUK
Cpena nporpamMupoBanust. KoMmnumsius

67 U UHTEpIpETalus IPOrpaMM. |
Bupryansubie mamnasl. THTErppOoBanHas
cpena pa3paboTKH

68 MeTo/1bl 0TJIaIKK TPOTPaMM 1

69 Tunsl nepeMeHHBIX B S3bIKE |
IPOrPaMMHUPOBAHHUS

70 O06paboTKa LeNbIX Yncel 1

71 O6paboTka BEIIeCTBEHHBIX YUCET 1

72 CrnyyaliHble U TICEB/IOCIIyYaiHbIE YnCIa 1

73 Betnenus. CinoxHsble yca0BUs 1

74 uxsl ¢ yenoBrueM 1
[ukJsel MO mEpEMEHHOM.

75 B3anmo3amMeHsAeMOCTb Pa3IMYHbBIX BUIO0B 1
LIUKJIOB

76 O6paboTka HaTypaJIbHBIX YHUCEIT C |
UCIIOJIb30BaHUEM IIMKJIOB
HaxoneHne Bcex MpOCThIX YUCEI B

77 3a7aHHOM Juarnas3oHe [Ipakrudeckas 1 0.5

pa60Ta o TeMe «Perienue 3agad METo10M




nepebopar»

78 WNuBapuaHT LUK

79 JlokyMeHTHupOoBaHuE IporpaMm

20 OO0paboTka JaHHBIX, XPAHAILIUXCS B
daitnax

81 PaszOnenne 3amaun Ha moa3agadu
Hcnonb3oBanue ctanaapTHONW OMOINOTEKH

%) A3bIKa porpaMMmupoBanust. [loakmrouenue
OMOIMOTEK MOANPOrpaMM CTOPOHHUX
IIPOU3BOJUTENEN

83 [Hoanporpammsl (poueypsl U QyHKIIUN)

84 [Hoanporpammsl (poueypsl U QyHKIIUN)

85 [TpakTnyeckas pabora o Teme
"Pa3zpaboTka moamnporpamMm”
Pexypcus. PexypcuBHbIE 00BEKTHI

26 (ppaxrainsr). PexypcuBHbIe poLe1ypsl U
¢ynkuuu. Mcnons3oBaHue cTeka Jyis
OpraHM3alui PEKYPCUBHBIX BBI30BOB

g7 [IpakTuyeckas pabora o Teme
"PexkypcuBHbBIE TOTPOrPaMMBbI"

28 MoaynpHBIN NPUHIMI IOCTPOCHUS
nporpamm

89 YucieHHble METOIBI

90 [TpakTnyeckas pabora o Teme
«YucneHHoe peleHne ypaBHeHU

91 Hcnonb3oBaHue AUCKPETU3ALMH B

BBIYUCIUTCIIBHBIX 3aJa4ax




92

[TpakTuueckas paboTa mo Teme
«[TpuOImKEHHOE BEIYUCIICHUE JITHH
KPUBBIX U TUIOHIAAeH QUryp»

93

[Tpaktnyeckas pabora no teme «Ilonck
MakcuMyMa (MUHUMYyMa) QYHKIIUN

94

O6paboTka CUMBOJIHBIX JTAHHBIX.
AATOopUTMBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOACYET KOTUYECTBA MOSBICHUN
CHUMBOIIA B CTPOKE

95

Anroput™bl 00pab0OTKH CUMBOJIBHBIX
CTPOK: pa30MeHNe CTPOKH Ha CJI0Ba MO
poOeIbHBIM CUMBOJIAM

96

Anroput™bl 00pabOTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKU BHYTPH JIaHHOM
CTPOKH; 3aM€HAa HalICHHOH MOJCTPOKHU Ha

JIPYTYIO CTPOKY

97

[IpakTuyeckas pabora o Teme
"O6paboTKa CTPOK C UCIOJIB30BAHUEM
GyHKIUI cTaHIapTHOM OMOJIMOTEKH SI3bIKA
IPOrpaMMHUPOBAHUS"

98

FeHepauI/m CJIOB B 3aJaHHOM aﬂ(l)aBI/ITe

99

MaccuBBI M IOCJIEIOBATEIIBEHOCTH YHCEIL.
[IpakTuyeckas pabora o Teme
"3anonHenue maccusa'

0.5

100

O0001IEHHbIE XapaKTEPUCTUKN MAacCHBa

101

JInHeNHbBII IOUCK 3aJJaHHOI0 3HAYCHUS B
maccuBe. [IpakTuyeckas pabora mo reme
"JInHEeNHBII NONCK 3aJaHHOrO 3HAUEHUS B

0.5




maccuse"

102

[TpakTnyeckas padora no Teme "[lonck
MHUHHMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YHCIIOBOM MaccuBe"

103

CopTupoBKka 0OJJHOMEPHOIO MacCHBA.
[IpocThie METOIBI COPTUPOBKHU.
[TpakTnyeckas pabora no teme "[IpocTsie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5

104

CoptupoBka ciusiHueM. beictpas
COPTHUPOBKA MacCHBa (AJITOPUTM
QuickSort). [IpakTuueckas paboTa Mo Teme
"beIcTpas copTupoBKa Maccupa”

0.5

105

JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTuyeckas pabora mo reme
" JIBOMYHBINA TOUCK"

0.5

106

JIByMepHbIe MacCUBBI (MaTPHIIbI)

107

Anroput™mbl 06pabOTKH MaTpPHUIL

108

Pemenue 3ama4 aHanmza JaHHBIX

109

CpezncTBa TEKCTOBOTO Mpolieccopa

110

KommnbrorepHas BEpCTKa TEKCTa

[N VRS G S [ —

111

[TpakTuyeckas padora no Teme "BépcTka
JOKYMEHTOB C MAaTEMaTUYECKUMHU
dopmymnamu"

112

HMHCTpyMEHTBI pELIEH3UPOBaHU

113

[IpakTuyeckas pabora o Teme
"MHoOrocTpaHUYHbIE JOKYyMEHTHI"

114

OO6naynbIe CCPBUCHI. KomnextuBHas

0.5




pabota ¢ fokymeHTaMu. [IpakTrueckas
pabora no teme "KonnekrusHas pabota ¢
JTOKyMeHTaMu"

115

Amnanus na"nueix. boabiie faHnHble

116

MaimmnHaoe oOydeHune

117

AHaM3 JTaHHBIX C TTOMOIIBIO 3JICKTPOHHBIX
TaOIHUIL

118

[IpakTuyeckas pabora no Teme "AHanusz
JAHHBIX C TOMOLIBIO IEKTPOHHBIX
Tabaur"

119

[TocTpoenue rpagukoB GyHKIHHA.
[TpakTryeckas pabora o Teme
"HarnsiiHoe mpecTaBiIeHue pe3ysibTaToB
CTaTHUCTUYECKOI 00pabOTKH JaHHBIX B
BUJIE IarpaMM CpeJICTBAaMU peaaKTopa
3JIEKTPOHHBIX Tabnui"

0.5

120

Jlunuu tpenaa. [lpaktuueckas paboTa mo
teme "[logbop nuHUM TpeH A,
POrHO3HpOBaHuE"

0.5

121

[TonOop napamerpa. [IpakTuueckas padbora
1o teme "YucneHHoe peleHne ypaBHeHU I
C TIOMOIIIBIO TTO/100pa mapameTpa”

0.5

122

OnTumu3anus Kak MOUCK HaWJIy4dIIEro
pEILIeHNUs B 3aJaHHBIX YCIOBHUSX.
[TpakTryeckas padora no Teme "Pemenue
3a/1a4 ONTUMH3ALUU C IOMOIIBIO
3JIEeKTPOHHBIX Tabnui"

0.5

123

PesepBHOE Bpems




124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpemst 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpemst 1
130 PesepBHOE Bpems 1
131 PesepBHOe Bpemst 1
132 PesepBHOe Bpemst 1
133 PesepBHOE Bpems 1
134 PeszepBHoe Bpems 1
135 PeszepBHoe Bpems 1
136 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

136

21.5




11 KUIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacos

Bcero

KonTtpoJbHble
padoThI

IIpakTHyeckne
padoThI

JlaTa
H3Y4YeHH
s

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

KonnyectBo nnpopmanuu

AJ'IFOpI/ITMBI CXXaTus JaHHBIX

AnroputMm Xadpdpmana

ITpakTuyeckas padora no Teme "CixaTue
JAHHBIX C TOMOLIBIO AJITOPUTMA
Xappmana"

Anroputm LZW

AJ'IFOpI/ITMBI CIKaTuA JAaHHBIX C IIOTCPSAMHU.

[IpakTuueckas pabora no teme "Cixxatue
naHHbIX ¢ oTepsmMu (anroputmsl JPEG,
MP3)"

0.5

CxopocTh Tiepeiauu JaHHBIX

[TomexoycTONYUBBIE KOABI

[TpakTuueckast paboTa Mo Teme
"[TomexoycToiunBbie KOABI"

10

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
B3aumo/eiictue. CUCTEMHBIN 3P PEKT.
VYnpasneHnue Kkak nH(GOpMalOHHBIN
nporecc. OOpatHas cBs3b

11

Mogenu nu MoaeIupoOBaHUE

12

I'padbr




13 Pemenue 3anay ¢ momoisio rpadoB

14 HepeBbs

15 OCHOBBI TEOPUH UTP
[TpakTryeckas padora no Teme "[lonck

16 BBIMTPBIIIHON CTPATErMH B UT'PE € MOJIHOM
uHpopmanuei"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

18 [IpakTuueckas pabora no teme "Cpezacraa
HCKYCCTBEHHOT'O MHTENIeKTa"
dopmanuzanys MOHATHS aITOPUTMA.

19 MammuHa TrrOprHTa KaK YHUBEPCAIbHAS
Mozeinb Beruucinenuil. Tesuc Yépua—
TreropuHra
[IpakTuueckast pabora o Teme

20 "CocraBieHue MpocToil mporpaMmsl AJist
MamuHbl Thropunra"

21 Mammuna I[locta

22 Hopmanbhbie anropudmer MapkoBa
ANTOpUTMUYECKU HEpa3pelInMble 3a4a4u.

23 3anavya octaHoBa. HeBO3MOXKHOCTH
aBTOMATUYECKOM OTJIaJIK1 IPOrpaMM

24 Cno>XHOCTb BBIYMCIICHHI
[Torck MpOCTHIX YKCEN B 3aJaHHOM

25 JMAIa30He ¢ MTOMOIIBIO AJITOPUTMA
«pemeto IparocheHa»

%6 [TpakTryeckas padora no Teme "[lonck

IMMPOCTBIX YHUCCI B 3aJTaHHOM ,Z[I/IaHaBOHe"




27

MHoropa3psiiHbI€ LENbIE YNCIIA, 3aJa4N
JUIMHHOM apupMeTHKN

28

[TpakTryeckas pabota o Teme
"Peanu3amnus BEIYUCIEHUH C
MHOTOpa3psIHbIMH YucIaMu"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaxeHws ). XAII-TaOIUIIBL.
[Toctpoenue andaBUTHO-4YaCTOTHOTO
cIoBapsi 7 33JJaHHOTO TEKCTa

30

[IpakTuueckast paboTa Mo Teme
"[TocTpoenue angpaBUTHO-4YACTOTHOTO
CJoBaps 1S 3aJaHHOTO TekcTa"

31

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Briaenenue nocienoBaTeIbHOCTEH 110
mabsony. PerynspHbie BeIpaKeHUsI.
YacToTHBIN aHAIN3

32

[IpakTuueckas pabora o teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Crexku. AHanu3 NpaBUILHOCTH CKOOOYHOTO

BBIPpAXKCHUA

34

Brruncnenue apugmerndeckoro
BBIPAKEHUS, 3aIIMCAHHOTO B TOCT(UKCHON

dhopme

35

[TpakTryeckas pabota o Teme
"Brruncnenue apupmMeTuyeckoro
BBIPAKEHUS, 3aIIMCAHHOTO B TOCT(UKCHON

dbopme"

36

Ouepenu. Mcnionps3oBanue odepenn amis




BPEMCHHOT'O XpaHCHUA JaHHBIX

37

[TpakTuueckast paboTa Mo Teme
"Ucnonws3oBanue ouepenu"”

38

HepeBbsi. Peanu3zanus aepesa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. /[Bon4HBIE
(bunapusbie) nepesbs. [locTpoenue nepena
JUIS 3aJIaHHOTO apu(METHIECKOTO
BBIpaKCHUS

39

[IpakTuueckast pabora o Teme
"Ucnons30BaHue 1€PEBHEB IS
BBIYUCIICHUS apH(PMETHIECKUX
BBIpAXEHUIN"

40

PexypcuBHbIe anroputMsl 00X0/1a AepeBa.
Hcnonp3oBaHue cTEKa U OUepen s
o0xoja nepesa

41

PexypcuBHBIC aropuT™MBI 00X0/1a JepeBa.
Hcnonp30BaHne cTEeKa U O9epen s
o0xo/1a iepeBa

42

AnroputMmsl Ha rpadax. [Toctpoenue
MHUHUMAaJIbHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOI'O CBSA3HOIO
HEOPHEHTUPOBAHHOTO rpada

43

O6xox rpada B rimyouny. Ooxox rpada B
APUHY

44

KonndecTBo pa3nudHbIX MyTeH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOT'O
AIMKINYECKOro rpada

45

Anroput™m JlefKCTpHI.




46

[TpakTryeckas pabota o Teme
"Bbruniciienue 1IuHbl KpaT4ailero myTu
MeXJly BepLIMHAMU rpada (aaroputm
HeiixcTpsbr)”

47

Anroputm ®noiaa—yY opamia

48

3ajauu, pemnaeMbie ¢ TOMOIIbIO
JUHAMHYECKOTO TPOrPaMMHUPOBAHUS:
BBIUHCIICHHE PEKYPCUBHBIX (DyHKIINUN

49

[IpakTuueckast pabora o Teme
"Boruniciienue pekypcUBHBIX (PYHKIIMN €
MTOMOMUIbIO0 JMHAMUYECKOTO
IIPOrpaMMUpOBaHUA"

50

3asaum, peraeMple ¢ MOMOIIbIO
JMHAMUYECKOTO NMPOrpaMMHUPOBAHUS:
MOJICUET KOJIMYECTBA BAPHAHTOB

51

[TpakTrueckas padota o teme "lloxcuér
KOJIMYECTBA BAPUAHTOB C IIOMOIIBIO
JMHAMHMYECKOI0 IporpaMMupoBanus”

52

3amauu, pemraeMbie ¢ TOMOIIBIO
ANHAMHWYCCKOI'0 IMMporpaMMHUpPOBaAHUS:
3a1a4yy OIITUMU3aInu

53

[TonsiTHe 0 mapagurmax
nporpammupoBanusi. O0630p sI3bIKOB
[IPOrpaMMHUPOBAHHUS

54

[TonsaTne 06 00BEKTHO-OPUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUN

55

O0BexThI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB




56 OOBEKTHO-OPHEHTUPOBAHHbIIN aHAIN3
[TpakTryeckas pabota o Teme

57 "Hcnonp30BaHNe FOTOBBIX KJIACCOB B 1
nporpamme”

58 Pazpabotka nmporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO TOJIX0/1a
[IpakTuueckas pabora "Pa3paborka

59 IIPOCTOM MPOTrPaMMBI C UCIIOJIb30BaHUEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckast padora mo

60 teme "Pa3paboTka ki1acca, UCIONIb3YIOIIETO 0.5
WHKanCysuo"

61 Hacnenosanue. [lonumopdpuzm

6 [TpakTryeckas pabota o Teme 1
"Pa3zpaboTka nepapxuu kiaccos”
Cpenpl ObICTPOI pa3pabOTKU MPOrPaMM.

63 [IpoexkTupoBanue nurepdeiica
MOJIb30BATENS

64 [IpoexTupoBanue nurepdeiica
MIOJTb30BATENS

65 Vcionp30BaHuE TOTOBBIX YIIPABISIEMBIX
AJIEMEHTOB JIJIS IOCTPOEHUs MHTepderica
[TpakTryeckas pabota o Teme

66 "Pa3paboTka nporpamMmsl ¢ rpaguuecKuM 1
uHrepdeiicom”

67 W3yuenue BTOpOro s3blka

IPOrpaMMHUPOBAHUS




I/I3yquI/Ie BTOPOT'O sA3bIKa

68
IPOTPaMMHUPOBAHUS
69 OTanbl KOMIBIOTEPHO-MaTEMaTHIYECKOTO
MO/JICIIMPOBAHUS
JluckpeTusanus Npu MaTeMaTHYeCcKoOM
70 MOJIETUPOBAHUY HETIPEPHIBHBIX MTPOLIECCOB.
MonenupoBaHue JBHKEHUS
71 [IpakTuueckast pabora o Teme |
"MonenupoBaHue 1BUKeHUs"
MonenrpoBaHue OMOJIOTHYECKUX CUCTEM.
72 [IpakTuueckast pabora o Teme 0.5
"MopaenupoBaHue OMOJIOTHYECKUX CUCTEM"
MatemaTnueckue MoJIeJIu B SKOHOMHUKE.
73 BoruncnuTenbHble 3KCIEPUMEHTHI €
MOJIETSIMU
BepositHocTHBIE MOenH. [TpakTuyeckast
74 pabota no Teme "HMmuTarmonHoe 0.5
MO/JICJIMPOBAaHHUE C IOMOIIBIO0 METO/1a '
MonTe-Kapno"
75 KomnbrotepHoe MoiepoBaHUE CUCTEM
yIpaBlIeHUs
76 O06paboTka pe3yabTaToOB SKCIIEPUMEHTA
77 Tabnuunble (pensuroHHbIe) 0a3bl JaHHBIX
ITouck, copTupoBKa U QUIbTpaLUs
73 JaHHBIX. 3aMpOChl HA BBIOOPKY JAHHBIX.

3anpockl ¢ mapaMmeTpaMu. Beraucisiemsie
II0JIs1 B 3a11pocax




[TpakTuyeckas padorta no Teme "Pabora ¢

79 . .
roTOBOM 0a30i JaHHBIX"
MmuoroTtabauuHble 0a3bl TaHHBIX. THUITBI

80 cBsizeil Mexay Tabnuiamu. BaemHuit
kitou. LlenmocTHOCTH 0a3bl JaHHBIX
[IpakTuueckast pabora o Teme

81 "PazpaboTka MHOTOTaOINYHOM Ga3bl
TaHHBIX"

%) 3anpockl K MHOTOTa0IMYHBIM 0a3aM
JTAHHBIX

23 [IpakTuueckas pabora o teme "3anpocsl K
MHOTOTa0IMYHON 0a3e JaHHBIX"

84 S3pIk ynpaBnenus qaHasiMu SQL
[TpakTuueckast paboTa Mo Teme

85 "VnpaBneHre JaHHBIMH C TOMOUIBIO A3bIKa
SQL"

26 Hepensunonnsie 6a3bl JaHHbBIX.
DKCIEPTHBIE CUCTEMBI

87 NHTepHeT-npriioxeHus
[lonsiTHE O CEpBEPHOM M KIIMEHTCKOU

88 yacTax caita. TeXHOIOrus «KIMEeHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTATKH

&9 OcHoBgsl s3p1ka HTML

90 ITpakTruueckas padora no teme "Co3nanue
TEKCTOBOI BeO-CTpaHUIIbI"

91 Ocnogsl s3p1ka HTML

92 OcHosbl s13p1ka HTML




93

ITpakTruyeckas padora no Teme "Co3nanue
BEO-CTpaHUIIbI, BKITIOYAIOIIEH
MYJIbTUMEINIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BU/1€0)"

94

OcHoBBI KackaHBIX TabmuIl cTuiei (CSS)

95

[IpakTuueckast pabora o Teme
"OdopmiieHue cTpaHUIBI ¢ TOMOIIBIO
KacKaJgHbIX Ta0IuI] cTHIEH"

96

Cuenapuu Ha si3bike JavaScript

97

Cuenapuu Ha si3bike JavaScript

98

®opmbl Ha BeO-CTpaHUIIE

99

ITpakTruyeckas padora no Teme "O6paboTka
JTaHHBIX popM"

100

Pazmernienue Be6-caitiToB. Yciyra
XOCTHHTA. 3arpy3ka (aitjioB Ha CalT

101

Kanpuposanue. Ucnpasienne
nepcnektussl. [ ucrorpamma. Koppeknus
YPOBHEH, KOPPEKIIMS 1BETA.
ObeciBeunBaHNE [IBETHBIX U300pakeHU I

102

BBon nzo0pakeHuit ¢ HCMOJIL30BaHUEM
Pa3IMYHBIX TUPPOBBIX YCTPOUCTB.
[IpakTuueckas pabora o teme "O6paboTka
uuppoBbIX poTorpaduit”

0.5

103

Peryms. Pabora ¢ obnactsamu. @uiabTpsl.
[TpakTrueckas padota o treme "Peryib
uuppoBbIX poTorpaduit”

0.5

104

MHorocnoitHble n300paxkenus. TeKCTOBbIE




ciou. Macka cnos. Kananel. CoxpaHenue
BBIIEIIEHHON 00JIacTh

[TpakTryeckas pabota o Teme

105 "MHorocnoitable n306paxxeHus" 1
[ToaroroBka ustrocTpaiuii 1 Be0-calToB.

106 [IpakTuueckast pabora o Teme 0.5
" AHUMHpPOBaHHBIE N300paKeHUs"

107 BexTophas rpaduka. Bexropuzanus
PacTpOBBIX U300pAKEHUM

108 [IpakTuueckas pabora o teme "BekTopHas |
rpaguka"

109 [TpyHIMIBI TOCTPOEHUS U PENAKTUPOBAHUS

TPEXMEPHBIX MOJEIEH

110

ITpakTuyeckas padora no Teme "Co3nanue
IIPOCTBIX TPEXMEPHBIX MOJENEH"

111

Cerounble Moenu. Marepuaiisl

112

[IpakTuueckas pabora no teme "CeTouHble
mojenn"

113

MonenpoBaHue HCTOYHUKOB OCBEIICHHUS.
Kamepsl

114

[TpakTryeckas pabota o Teme
"Pennepunr"

115

AnnutuBHbIe TexHONOTUU (3D-nipUHTEPHI)

116

[TonsiTHE O BUPTYaIbHOMN PEATBHOCTH U
JOTIOJTHEHHOM PEAIbHOCTH

117

PesepBHOE Bpems

118

PesepBHOE Bpems




119 Pe3epBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHoe Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOe Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHoe Bpems 1
127 PesepBHOe Bpemst 1
128 PesepBHOEe Bpems 1
129 PesepBHoe Bpems 1
130 PezepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHoe Bpems 1
133 PeszepBHoe Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PeszepBHoe Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

36.5







IPOBEPSIEMBIE HA EI'D 110 UH®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETO OBILIEI'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

[TonrMaHue OCHOBHBIX HPUHIMIIOB YCTPOWCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHIACHIUN
pa3BUTHS KOMIBIOTEPHBIX TEXHOJOTHH;, BIAJCHHE HABBIKAMHU PaOOTHI C
ONEPALIMOHHBIMU CHCTEMaMH M OCHOBHBIMU BHJAMH IIPOrPaAMMHOTO
obOecrieueHust JJig  peumieHus y4yeOHBIX 3aJady 1O  BBIOpaHHO

cricnyain3annun

1.2

Hannuane HpeI[CTaBJ'IeHI/Iﬁ o 0a30BBIX IIpUHOUIIAX OpraHu3alvun H

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

1.3

IlonnManne OCHOBHBIX IIPUHIUIIOB OUCKPETHU3aAlWN Pa3JIMYHBIX BHUIOB

uHpOpMaLUn

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOpPAOOTKH YHCIOBOW M TEKCTOBOM
uHpOpMaLMK (3amMUCh YHCENT B TMO3WIMOHHOW CHCTEME CUHUCIICHHUS,
JEJIMMOCTb LIEJIBIX YHCEN; HAXOKIEHUE BCEX IPOCTBIX YUCEN B 3aJlaHHOM
nuana3oHe; 00pabOTka MHOTOPa3psIIHBIX — LENbIX YHCeNl; aHalIu3

CUMBOJIbHBIX CTPOK U JAPYTUX), AITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3HaHHue (bYHKL[I/IOHaJIBHBIe BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CpPCIACTB

cpensl pa3paboTKu

1.6

Brnagenwe OCHOBHBIMH CBEACHHSIMH O 0a3aX HaHHBIX, MX CTPYKTYpE,

Cpe€acTBax CO3daHUsA U pa6OTBI C HUMH

1.7

IToHnMaHKe BO3ZMOXHOCTEM U OrPAHUYECHUM TEXHOJIOTUN UCKYCCTBEHHOIO
UHTEJUIEKTa B pa3M4YHbIX OONACTAX; HAJIWYME NpPEeACTaBICHUH 00
UCTOJIb30BaHUN  WH(POPMALMOHHBIX  TEXHOJIOTMA B Pa3IMYHBIX

npodeccuoHaIbHBIX chepax

1.8

Bnanenue TteopernyeckuM amnmapaTroM, MO3BOJIAIOMIMM OCYLIECTBIISTh
MPEACTABJICHUE 33/IaHHOTO HATYpaJbHOI'O YKCJIa B PA3JIMUHBIX CHCTEMaxX
CUMCIICHHS; BBINOJHATH IPEOOpa3oBaHMs JIOTMUECKUX BbIpAXKEHUIA,
UCIIOJIB3YSl 3aKOHBI anreOpbl JIOTHKHU; ONpEAeNsATh KpaTdyaWluil myTh BO
B3BEIICEHHOM Trpade ¢ KOJMYECTBO IMyTeH MEXIy BepUIMHAMHU

OPUEHTHPOBAHHOTO AIIMKINYECKOTO rpada




Ymemo

2.1

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJECIH s
aHanu3a 00BEKTOB M MPOLECCOB: (POPMYyTUPOBATH 1€ MOJICIUPOBAHUS,
BBIMOJHATh aHAJIU3 PE3yJIbTAaTOB, MOJYUYEHHBIX B XOJA€ MOJCIUPOBAHMS,
OLICHMBATh aJICKBAaTHOCTh MOJEJIM MOJCIUPYEMOMY OOBEKTY WJIHU

MIPOLECCY; MPEACTABIATh PE3YIBTATHI MOJCIUPOBAHKS B HATJISTHOM BUIE

2.2

VYMeHne KiIacCU(UIMPOBATH OCHOBHBIC 3a/laud  aHajiu3a JIaHHbBIX
(mporHo3upOBaHUE, KJIacCH(UKaIus, KJIacTepH3aIus, aHaIN3
OTKJIOHEHHH); TTOHMMAaTh TIOCJICIOBATEIILHOCTh PEIICHUs 3ajad aHallu3a
JIAHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA M OIICHKA KAa4eCTBa JaHHBIX,
BBIOOp ¥ (WMJIM) TIOCTPOCHHE MOJEIH, TNpeodpa3oBaHHE HTaHHBIX,

BU3yalIn3allud JaHHBIX, MHTCPpHIPCTALUA PE3YJIbTATOB
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YMmenue onpenensats HHGOPMAIMOHHBIH 00bEM TEKCTOBBIX, IpadUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JJaHHBIX MapaMeTpax AUCKPETU3ALMNHU. Y MEHUE
ONpEAeNATh CPEIHIOI CKOPOCTh Iepelayd  JaHHBIX, OICHHBATh
U3MEHEHHE BPEMEHM IMepeAayd MNpu H3MEHEHHH WH()OPMAIMOHHOTO

00BnéMa JaHHBIX U XapaKTCPHUCTUK KaHalla CBA3U
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YmMmenue CTPOUTHb KO/, O6€CH€“II/IBaI-OH_II/II71 HAaMMCHBUIYIO BO3MOXHYIO

CPEIHIO0 JUIMHY COOOIEHUS IIPU U3BECTHON YaCTOTE CUMBOJIOB

2.5

YMeHue ucnoib30BaTh IMPU PEUIEHUHM 3a7ad CBOMCTBA MO3ULIMOHHOU
3alUCH YHUCEJ, aJrOPUTMbI MOCTPOCHUS 3alMCH YHCIIA B IMO3UIIMOHHON
CHUCTEME CUHCIICHUS C 3aJIaHHBIM OCHOBAaHUEM M IMOCTPOCHHS YHUCIa MO
CTPOKE, COACpIKALIEH 3aluch 3TOrO0 4YUCIa B IO3UIMOHHOM CHUCTEME
CUMCIICHMSI €  3aJaHHBIM  OCHOBAaHHMEM;  yMEHHUE  BBIIIOJIHATh

apI/I(i)MeTI/I‘leCKI/Ie onepanru B IIO3HMIUOHHBIX CUCTEMAX CUYHUCICHUA

2.6

VMeHHE CTPOWUTh JIOTHYECKOE BBIPAKEHHE B JIU3BIOHKTUBHOH W
KOHBIOHKTUBHOM  HOpMaJbHBIX ¢opMax 1O 3aJaHHOM  Tabiuie
UCTHUHHOCTH;  HCCIeNoBaTb 00JacTb HCTHHHOCTU  BBICKAa3bIBAHUS,

COACPKAICTO NCPEMCHHBIC, PCHIATL HECCIIOXKHBIC JIOTUYCCKHUEC YPAaBHCHUSA

2.7

YMeHue peliath aJIropuTMHYECKUE 3a/aud, CBSI3aHHBIE C aHAIM30M
rpadoB (3aa4M MOCTPOCHHUS ONTHUMAIBHOTO IMYyTH MEXIY BEpLIMHAMU
rpada, omnpenencHUsT KOJUYECTBA PA3NIMYHBIX IMyTEH MeXAy BepIIMHAMU

OPUEHTUPOBAHHOTO ALUKINYECKOTro rpada)

2.8

VYMeHHue nCnoib30BaTh ACPEBbs IIPU aHAINM3E U IOCTPOCHUU KOMOB U UL
NpeCTaBiICHUs apu(METHUECKUX BBIPAKEHHUH, NpPU pEIICHUH 3a/1ad
IIOMCKAa U COPTUPOBKM; YMEHHUE CTPOUTH JEPEBO MUIPHI II0 3aJaHHOMY

QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATErHIO




UTPBI

2.9

Ymenue AHAJIIM3UPOBATh AJIIrOPUTMBI C  HCIOJB30BaHUEM Ta6J'II/II_[
TPACCUPOBKHU,; ONPCACITIATH 0e3 HCIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBITTIOJIHCHHA HECJIOXKHBIX ITPOrpaMM, BKIHOYAOMIUWX HHUKJIbI, BETBIICHHUA U

MmoAIporpaMmsal, IpU 3alaHHBIX HCXOAHBIX TdHHBIX

2.10

YMeHue ompeneniTh CIOXKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CyMMHPOBAHHME 3JIEMEHTOB MAacCcHBa, COPTUPOBKA MacCHUBa,
nepeOOpHbIE AITOPUTMBI, JABOUYHBIM IOMCK) W NPUBOAUTH IPUMEPHI

HCCKOJIBKUX aJITOPUTMOB pasﬂoﬁ CJIOKHOCTHU JId PCIICHUA OI[HOI71 3aga4u

2.11

Branenue yHHBEpCAIBHBIM SI3BIKOM  IMPOTPAMMHPOBAHHUSI  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUNAX JAHHBIX U CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHEBIC
VIPABJISIONUE  KOHCTPYKIIMHM;,  yYMEHHE  OCYHISCTBISITH  aHAIN3
NPE/UIOKEHHOW ~ MPOrpaMMbl:  ONPENENATh  pe3yiabTaTbl  pPabOTHI
mporpamMmsl Ipyu 3aJaHHBIX UCXOAHBIX HAHHBIX; OIIPCACIIATH, IIPU KAaKHUX
UCXOJIHBIX JIAHHBIX BO3MOYKHO TIOJNYYCHHE YKa3aHHBIX pe3yJIbTaTOB;
BBISIBIISITh JIAaHHBIC, KOTOpPBIE MOTYT TPUBECTH K OIIMOKE B padoTe
OporpaMMbl;  (OPMYJIMPOBaTh  TPEMIOKEHHS [0  YIYYHICHHIO

IIPOrPaMMHOT0 KO/1a

2.12

VYMeHrue pealu3oBbIBaTh HA  BBIODAHHOM JUIS  HM3YYCHHS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposus (Ilackans, Python, Java, C++, C#)
THUIIOBBIE AJITOPUTMbI 00PAaOOTKH YHCEII, YHCIOBBIX ITOCIIEIOBATEILHOCTEH
U MacCHMBOB: TIIPEJCTaBICHUE 4YHWCIa B BHIC HaboOpa MPOCTHIX
COMHOKUTENICH; HaX0XICHHE MaKCUMAJIbHOW (MHUHHMAIBHOI) UQPHI
HATypaJbHOTO YKCIIA, 3aIMCAHHOTO B CUCTEME CUUCIICHHS C OCHOBAaHHEM,
He mpeBblmaomM  10; BbUKCIEHHE OOOOMIEHHBIX XapaKTEPHCTUK
JJIEMEHTOB MAacCHBa WJIM YHCIOBOH TIOCIIEOBATEIILHOCTH (CYMMBI,
NPOM3BECHUSI  CPEIHEr0  apu(METUYECKOTO, MHHUMAIBHOTO |
MAaKCUMAJIbHOI'O 3JICMCHTOB, KOJIMYCCTBA 3JICMCHTOB, YIOBJICTBOPAIOIINX
3aJJaHHOMY VYCIIOBHMIO); COPTHUPOBKY OJJIEMCHTOB MACCHBA, YMEHHE
UCTIOIB30BaTh B MPOTpaMMax JIaHHBIE pAa3JIUYHBIX THIIOB C YYETOM
OTPaHUYCHUH Ha JHMAara3oH WX BO3MOXKHBIX 3HAYCHHH, NMPUMEHSTH IPH
pelIeHNH 3a7ad CTPYKTYPhl JAHHBIX (CIIMCKH, CIOBapH, CTEKH, OUYEPENH,
JIepEBBS1); IPUMEHSATh CTaHAAPTHBIC U COOCTBEHHBIC MOANPOTPaMMbI IS
00pabOTKM YHCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; MCIOJIH30BATH IMPH
paspaboTke mporpamMm OHOIMOTEKH MOIIPOTPaMM; YMEHHE UCTIOIb30BaTh

CPEJCTBA OTJIa/IKH IPOTrPaMM B CPEZI€ IPOrPaMMHUPOBAHMUS

2.13

YMenue HCIIOJB30BaTh SJICKTPOHHBIC Ta6JII/II_IBI JUIA aHalim3a,




MPEJICTAaBICHUST U OOpaOOTKU JaHHBIX (BKJIFOYAs BHIOOP ONMTHMAILHOTO
penieHus, moadOp JTWHUU TPEHJA, PEUICHHWE 3ajad MPOTHO3UPOBAHUS);
YMEHHE UCIOJIb30BaTh TaOJWUYHbIC (PEISIIMOHHBIC) Oa3bl JaHHBIX U

CIIPpaBOYHBIC CHCTEMBI

2.14

YMeHre OpraHu30BbIBATH JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCIOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IMU(POBBIX  TEXHOJOTHIA;
NOHMMaHHE BO3MOXKHOCTEH IIM(PPOBBIX CEPBHCOB T'OCYIapCTBEHHBIX

ycIyT, TUGPOBEIX 00pa30BaTEILHBIX CEPBUCOB




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA EI'D
IO HTH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

Hudposas rpaMOTHOCTH

1.1

OCHOBHBIE TEH/ICHLIMYU Pa3BUTHs KOMIIBIOTEPHBIX TeXHOJIOTUM. [lapamienbHble
BbIYMCIICHHs. MHOronponeccopHsle cuctemsl. PacipenenéHueie

BBIYHMCIINTCIIBHBIC CUCTEMBI U o6pa60TI<a OOMIBIINX JaHHBIX

1.2

[IpuHUUIIBI TOCTPOCHUS U allapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble mnporokodbl. Cerb HWuTepHer. Agnpecauuss B cetu HHTepHeT.
ITporokomnsr creka TCP/IP. Cucrema nomenHbsix umMEH. Pa3znenenue IP-cetn Ha

MOJCETH C IIOMOIIBIO MAaCOK IT0ICeTeH

1.3

daiinoBas cucrema. Ilowck B (aitioBoii cucreme. [IpuHIUIIBI pa3MenieHus U

UMeHOBaHMs (ailioB B gonroBpeMeHHOW namstu. lllaGmonsl juis onucanus

rpymi ¢aiinos

1.4

CKOpOCTB nepecaadyun JaHHBIX. 3aBHCHMOCTD BpPCMCHU nepeaayun oT

I/IH(l)OpMaI_[I/IOHHOFO 00BEMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

1.5

HIudpoBanue nanupix. CuMMeTpu4HbIe U HecuMMeTpuuHble mUpbL. Indpsr
npocroii 3amensl. lludp Llesaps. udp Buxenepa. Anroput™m mudpoBaHus
RSA

1.6

Konpl, mo3Bosistoniyie 00HapyKUBATh U UCIPABIIATH OIIMOKH, BOSHUKAIOIIUE TTPH
nepenaye qaHHbIX. Paccrosinue XaMMunra. KonupoBaHue ¢ HIOBTOPEHUEM OUTOB.

Kozapr XoMmMmuHra

Teopernueckre 0CHOBbI HHPOPMATUKHU

2.1

JBonuHoe  koaupoBaHHe. PaBHOMEpHbIE UM HEPABHOMEPHBIE  KOJBI.
JlexoaupoBaHue cOOOIIEHUH, 3aIUCAaHHBIX C OMOILBI0 HEPAaBHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe ONHO3HAYHO NEKOAMPYEMBIX KOJOB C IIOMOIIBIO

nepesa

2.2

Teopernueckue mMOAXOAbI K OIEHKE KoiaudecTBa uHpopmanuu. EguHUIbI
u3MepeHus: KonumdectBa wuH(popManmu. ANQaBUTHBIA MOAXOM K OICHKE
KolnuuecTBa MHGoOpManuu. 3aKoH aAauTUBHOCTH uH(popmauuu. Dopmyna

Xaptiu. Madopmanus u BepostHocTh. @opmyita [llennona
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Cuctembl cumcnenus. Pa3BépHyTass 3ammuch IENbIX M JIPOOHBIX YHCEN B
IO3ULMOHHOM cHucTeMe cuucieHusd. CBOMCTBA MO3ULIMOHHOW 3alUCH 4YMCIA:
KOJINYECTBO IH(]p B 3aMKCH, MPU3HAK ACTUMOCTH YMCIIa HA OCHOBAaHUE CHCTEMBI

CUHMCJICHHS. AJITOPUTM TIEPEBOJIA 1IEJIOr0 Ynciia u3 P-uuHO# cucTeMbl CUMCIICHUS




B JCCATUYHYIO. AJITOPUTM TEepeBoJa KOHEYHOH P-MuHO# ApoOH B AECATHUHYIO.
AJNTOPUTM MEpeBoja LEJIOro YUCia U3 JECITUYHOM CUCTEMbl cuucieHus B P-
nuyHyto. IlepeBong KOHEUHOH nHecATHYHOM Jpodu B P-uunyro. JIBomuHas,
BOCBMEpPUYHAs U HIECTHAALATEPUYHAsA CUCTEMbI CUMCIICHUS, CBSI3b MEXKAY HUMHU.

Apudmernueckue onepaniy B TO3UIIMOHHBIX CHCTEMaX CUUCIICHUS
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Tpoanaﬁ YpaBHOBCUICHHAsA CUCTEMA CHUCIICHU. ,HBOI/IIIHO-I[eCHTI/I‘lHaH CHCTEMA

CUHCJICHUA

2.5

Komuposanue TexcroB. Konuposka ASCII. OgHoOaliTHbIe KOqupoBKu. CTaHmaapT
UNICODE. Komupoka UTF-8. Omnpenenenue HHPOPMAIHOHHOTO 00BEMa

TEKCTOBBIX COOOIIEHU M

2.6

KoaupoBanue nzobpaxenuii. Ouenka HHPOPMAITMOHHOTO 00BEMA rpaduvecKux
JAHHBIX TIPU 3aJaHHBIX PAa3pelICHUU U TIyOMHe KoaupoBaHUs 1BeTa. L[BeToBBIC
mozaenu. KoaupoBanme 3Byka. OueHka MHPOPMAIMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX IIPpX 3aJIaHHBIX YaCTOTC AUCKPETHU3aIU U pa3pAaAHOCTH KOAUPOBAHUA

2.7

Anrebpa gnoruku. IloHsTue BbIcKa3biBaHUsS. Bbicka3biBaTenbHble (OPMBI
(mpenukatsl). KBaHTOpPBI CyIIIECTBOBaHUS U BCEOOIIHOCTH.

Jlornyeckue omnepanuu. TaOmuibl HCTHHHOCTU. Jlormyeckue BBIpaKEHUS.
Jlornueckue ToxzaecTsa. Jlornueckue onepanuy U ONepanuy HaJl MHOKECTBAMH.
3aKoHBl aireOpsl JIOTUKU. OKBHUBAJICHTHBbIE IPEOOpa30OBaHUs JIOTMUECKUX
BBIpAKECHMM. Jlornueckue ypaBHEHUs U CUCTEMBI YPaBHEHU.

Jlornyeckne (GyHKIMU. 3aBHCHMOCTH KOJHYECTBA BO3MOXHBIX JIOTHYECKUX
(GyHKIUH OT KOJTMYECTBA aPTyMEHTOB.

Kanonmnueckue Gpopmbl JIOTHUECKUX BBIPAKEHUN

2.8

COBepLHeHHBIG JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC (I)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA I10 Ta6J'II/II_[e HUCTHHHOCTH

2.9

Jlornueckue 31eMeHTHl B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
Mmoropa3psansiii cymmarop. IlocTpoeHne cxem Ha JOTHYECKHX 3JIEMEHTax I0
3aJJaHHOMY JIOTUYECKOMY BBIPQKCHHIO. 3alKCh JIOTUYECKOIO BBIPAKEHHS I10

JIOTUYECKOU CXeMe

2.10

Mopenmun u mogaenupoBanue. Llenum monenupoBaHus. AJIEKBaTHOCTb MOJEIU
MOJICTTUPYEeMOMY O0BEKTY WM porieccy. DopManu3arus IpuKIaIHbIX 3a/1a4.
[IpencraBneHue pe3ynbTaToB MOACITUPOBAHUS B BUAC, YAOOHOM ISl BOCTIPUSTHUS

4yeoBeKoM. ['paduueckoe mpeacTaBIeHHe TaHHBIX (CXEMBbI, TaOIUIIbI, TPaQUKH).

2.11

[IpencraBiaenue 1enabIX YUCEN B NaMATH Kommbiorepa. OrpaHUYeHHOCTH
JIana3oHa 4YHCell MPH OrPaHMYCHUHM KOJWYEeCTBa paspsnoB. llepemonmHenue
paspsHO# ceTku. be33HakoBble M 3HAKOBBIC JTaHHBIE. 3HAKOBBINA OUT. JIBOMYHBIN

I[OHOHHHTCHBHBIﬁ KOJ OTpUIATCIIbHBIX YUCCII.




[loOuTtoBbIe normueckue onepanuu. Jlormueckuit, apudmernueckuii u
mukndecknii  caurd.  LludpoBanue ¢ momouipio MOOUTOBOHM  omeparuu

«uckirouaromee NJIN»

2.12

HpeﬂCTaB.HeHI/Ie BCIICCTBCHHBIX YHCCII B MMaMATH KOMIIBIOTEpPA. 3Haqa1ua;1 4acTb
H IIOpAAOK YHCIIA. ,HI/IaHa?)OH 3HAYCHUI BC€IICCTBCHHBIX YHUCCII. Hp06HeMBI
XpaHE€HUA BCEIICCTBCHHBIX YHUCEII, CBA3aHHBIC C OIPaHHUYCHUEM KOJIUYCCTBA
PaspsAa0B. Brimonaenue onepaunﬁ C BCHICCTBCHHBIMH 4YHCJIaMH, HaAKOIIJICHHC

omnbox ITPpU BBIYUCIICHUAX

2.13

I'padp. OcnoBuble moHsATHA. Buasl rpagos. Omnmcanue rpadoB C MOMOIIBIO
MaTpUll CMEXKHOCTH, BECOBBIX MAaTpHUI, CIUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX 3a/ad, CBS3aHHBIX C aHaau3oM TpadoB (mocTpoeHHe
ONTHMAIBHOTO IIyTH MEXIy BepUIMHAMH Tpada, ompeaeneHHe KOJIUYecTBa

Pa3INIHBIX HyTefI MCXKAY BCpUIIMHAMU OPUCHTUPOBAHHOTO AIUKINYCCKOI'O

rpada)

2.14

Hepesbsi. bunapaoe nepeBo. JlepeBbss momcka. CrocoObl 00xoma JepeBa.
[IpencraBieHrne apuMeTHIECKUX BBIpAXKCHUH B BUjeE JepeBa. Mcmonb3oBaHue

rpadoB u 1epeBbEB MPHU OMUCAHUU 0OBEKTOB U MPOIIECCOB OKPYKAIOIIET0 MUpa

2.15

JIucKpeTHBIE UTPHI IBYX UTPOKOB ¢ ToiHOW mH(popMarueit. [loctpoeHne nepesa
nepebopa BapUaHTOB, ONHUCAHHME CTPATETHMH WIPbl B TaOIU4YHOU (dopme.

BBII/IFpBII_HHBIe H IPOUT'PBIITHBIC ITO3HUIIUH. BBII/IFpBII_HHBIe CTpaTerun

2.16

CpeI[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,I[GHTI/I(bI/IKaI_II/IX n IIOHUCK
H306p8)K€HPII>i, paciio3HaBaHUC JIMII. Hcnons3oBanne MCTOJ0B HMCKYCCTBCHHOTI'O
HHTCIIJICKTA B O6y‘-IaIOH.II/IX cucremax. Mcronp30BaHne METOIOB HCKYCCTBCHHOI'O

WHTEJIeKTa B podoTtoTexHuke. Uutepuer Bemeit. Heitponnslie cetn

ANTOpUTMBI U IPOTPAMMUPOBAHUE

3.1

dopmanusanus NOHATHA anropurma. MammuHa ThIOpMHra Kak yHHMBEpCaJlbHas

MOJENb BEIYUCICHUN

3.2

OneHKa CIOXKHOCTH BBIYHMCICHHH. Bpems paboTel m 00BEM HCIOIB3yeMOI
naMaTH, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMITOTUYECKOW CII0)KHOCTH aJTOPUTMOB. AJNTOPUTMBI TMOJIMHOMHUATBHON
cnoxHoctu. IlepeGopubie anmroputmbl. Ilpumepsl pa3iIWYHBIX AITOPUTMOB

peUIICHUA OHHOﬁ 3aJlauu, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTb

33

Onpenenenre BO3MOXKHBIX PE3YJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIOPABJICHUS HUCIOJIHUTENISIMU U BBIYHCIHUTEIbHBIX alroputmoB. OmnpeneneHue

UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMbIi pe3yibTar

34

AHFOpI/ITMBI 06pa6OTKI/I HaTypajJbHBIX YHCCII, 3allMCaAHHBIX B IIO3HMIWMOHHBIX

cHUCTeMaxX CYHCICHHs: pa3OMeHHe 3amucu 4YHucia Ha OTACNbHBbIE LUQPBI,




HAXOXXJCHUE CYMMbl W TMPOW3BEJCHHUA NH(Dp, HAXOXKIACHHE MaKCUMAJIbHOU
(MUHUMATBHON ) HUQPBHI.

[IpencraBnenne ymcna B BuAe HAOOpa MPOCTBIX COMHOXKUTENCH. AJTOPHUTM
OBICTPOrO BO3BE/ICHUS B cTeNeHb. [10oMCK MPOCTHIX YMCeN B 3alaHHOM JHana3oHe

C IIOMOIIIBIO AITOPUTMA «peneTo DpaTocheHay

3.5

MHoropa3psiHble Leible Yicia, 3aJa4i JITMHHON apuMeTuKu

3.6

S3pik mporpammupoBanust (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
[[EJIOYHCIICHHBIC, BEIICCTBCHHBIC, CHMBOJbHBIC, JIOTHYECKHE. BeTBlieHUs.
Cnoxubie ycioBus. Llukisl ¢ ycioBueM. LIMKIIbI 10 IEpeMeHHOM.

O06paboTka MaHHBIX, XpaHsAnMXcsa B (aitmax. TekcToBble W TBOWYHBIC (ailibl.
daiinossie nepeMmeHHble ((aiiioBeie ykazatenu). Utenue u3 ¢aiina. 3anuch B
daiin.

Pazbuenue 3anaun Ha moa3anaun. [lognporpaMmer (TpotieAypsl U GYHKITHH).

Hcnonp3oBanue cTaHgapTHON OUOIMOTEKH SI3bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcusi. PexypcuBHble mpouenypsl u ¢yHKuuu. Vcmonp3oBaHue cTeka JUIs

OpraHu3anuu pCKypCHBHBIX BbI3OBOB

3.8

Uucnennsle Meroabl. TouHoe M NpUOMMKEHHOE peleHus 3anaud. YucieHHoe
pelleHre ypaBHEHHMH ¢ momoulbio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHHi: MeToJ mepedopa, METOJ TIOJIOBUHHOTO JICJIEHUS.
[TpubmmxEéHHOe BBHIYMCICHUE JJIUH KPUBBIX. Bprumcnenue riomanei guryp c
IOMOUIbI0 YHUCJIEHHBIX METOJO0B (METOJ IPSIMOYTOJIbHUKOB, METOJ TpameLuil).
[Touck makcumyma (MUHMMyMa) QYHKUUU OJHOW I€PEMEHHOH MEeTOJO0M

ITOJIOBUHHOT'O ACJIICHUA

3.9

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHBIE  (YHKIMU  sI3bIKA
POTPaAMMHUPOBAHUS JUIsl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: HOI[C‘-IéT KOJIMYECTBA IIOABJICHUM CHMBOJA B CTPOKEC,
pazOueHne CTPOKM Ha CIoBa MO MPOOETHHBIM CHMBOJAM, MOHMCK MOJICTPOKH
BHYTPH JAQHHOW CTPOKH, 3aMEHa HAaWJICHHOH IMOACTPOKH Ha JAPYTYIO CTPOKY.
['eHeparusi BceX CJIOB B HEKOTOPOM aji(aBHTE, YJOBICTBOPSIOMINX 3aJTaHHBIM

orpaanueHusM. [IpeoOpa3zoBaHue yuciia B CHMBOJIBHYIO CTPOKY M OOpaTHO

3.10

MaccuBbl W TOCIEAOBATEIBHOCTH  uMceld. Bpluucienue  0000IIEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MacCHMBa WJIM YMCIOBOM IIOCIEA0BATEIBHOCTH
(CyMMBI, TPOM3BEICHHSA, CpPEAHEr0 apu(METHYECKOr0, MHHHUMAIBHOTO U
MaKCUMQJIbHOTO  JJIEMEHTOB, KOJMYECTBA JJEMEHTOB, YIAOBJIETBOPSIOLIUX
3aJJaHHOMY YCJIOBUIO). JIMHEHHBIH TOWUCK 3aJlaHHOTO 3HAYEHUS B MAacCCHUBE.
ANropuTMBI pabOTBl € 3JIEMEHTAMH MAacCHBa C OJHOKPAaTHBIM IMPOCMOTPOM

MacCCHBa. COpTI/IpOBKa OIHOMECPHOI'0O MacCCHBa. HpOCTBIe MCTOJAbl COPTUPOBKH




(MeTon Ty3bIpbKa, METOJ BBIOOpa, COPTUpOBKa BcTaBKamu). CopTupoBKa
ciusiaueM. breicTpas coptupoBka maccuBa (anroputm QuickSort). J[BowdHbIH

IIOUCK B OTCOPTHPOBAHHOM MAaCCHUBEC

3.11

JlBymepHbIE MacCHBBI (MaTpuibl). AJNTOPUTMBI OOpabOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JIByMEPHOI'O UHCIOBOI'O MacCuUBa 110 3aJaHHBIM
IpaBUJIaM, MOMCK 3JIEMEHTa B JIByMEPHOM MAaCCHBE, BBIYMCICHME MaKCHMyMa
(MMHMMyMa) U CyMMBbI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, [IEPECTAaHOBKA CTPOK U

CTOJIOLIOB IBYMEPHOT'O MaccuBa

3.12

CnoBapu  (accolMaTWBHBIE  MAacCHBBI,  OTOOpaXkeHHUs).  XdMI-TaOJIHIIbI.

HOCTpOGHI/Ie aﬂ(l)aBI/ITHO-‘-IaCTOTHOFO CJIOBapd IJ1d 3aJaHHOT'O TCKCTA

3.13

Crexku. AmHanu3 NpaBUIBHOCTH CKOOOYHOrO BbIpaXeHHs. BbluucieHnue
apru(MEeTHUECKOro BbIPa)KEHUS, 3alIUCAaHHOI0 B MOCT(GUKCHON (opme.

Oqepez[n. Hcnonn3oBanue ouepean 1jis1 BpEMCHHOI'O XpaHCHHA JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHrme MHHMMAaIbHOIO OCTOBHOTO JepeBa
B3BEIICHHOTO CBA3HOTO HEOpUEHTHpoBaHHOro rpada. KomuuecTBo pasnuyHbIX
nyTel MeXly BEpLUIMHAMH OPHEHTUPOBAHHOTO allUKINYECKOro rpada. AJIroputm

Jenkcrpol

3.15

JepeBbs. Peanusauus nepeBa ¢ MOMOLIbIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBbIE
(6bunapubie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apU(METHUECKOTO
BbIpaxkeHUs1. PekypcuBHbBIE allrOpuTMBbl 00X0/a fepeBa. Mcnons3oBanue creka u

ouepeau st 00xoda 1epeBa

3.16

JunaMuyeckoe MporpaMMUpPOBAHUE KaK METOJI PEIICHUS 3a/a4 C COXPaHCHUEM
IIPOMEKYTOUHBIX PE3yJIbTAaTOB. 3a/1ayu, PelIaeMble C MOMOIIBI0 JUHAMUYECKOTO
IPOrPaMMUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKUUHN, MOACYET KOJTHMUECTBA

BApHUAHTOB, 3aJa4u ONITUMU3allUN

3.17

[TonsitTne 00 OOBEKTHO-OPMEHTHPOBAHHOM HpPOrpaMMHpOBaHUU. OOBEKTHl U
kiaccel. CBoiicTBa U MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIA AHAIIN3.
Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOI'O MOJXOJA.

I/IHKaHCYJ'IHHI/IH, HacJIeJOBaHUC, HOJ'II/IMOp(bI/IBM

WNudpopmanoHHble TEXHOIOTUI

4.1

Ananusz JaHHBIX. OCHOBHBIE 3aa4u aHaJIM3a MAdaHHBIX! IIPOTrHO3MPOBAHUC,
KJaccuguKanus, KilacTepusanusi, aHajau3 OTkJIoOHeHWi. IlociemoBaTenbHOCTH
pellleHus 3aa4 aHalau3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYUCTKA U OLIEHKA
KauecTBa JaHHBIX, BBIOOp U (WMJM) IOCTPOCHHE MOJENHU, IMpeodpa3oBaHUE
JIAHHBIX, BU3YyaJu3alus IaHHBIX, MHTEpHperanus pe3ynbraToB. [IporpamMmubie
cpenctBa U VHTepHET-cepBHUCH Ui OOpaOOTKM M MPEJCTaBICHUS JIaHHBIX.

bonbimme nannple. MammaHOE 00ydYeHHE




4.2

AHanu3 JaHHBIX C TIOMOINBIO JJIEKTPOHHBIX TaONMUIl. BBIYMCIEHHUE CYMMBI,
cpemHero  apu(METHYECKOro, HauOOJbIIero  (HAMMEHBIIEr0)  3HAYCHHS
nuarna3oHa. Berauciienne kod(dduIMEeHTa KOPPENSIUH JBYX PSIOB JTaHHBIX.
[Toctpoenne cToaOYATHIX, JMHEHYATHIX W KPYroBbIX auarpamm. [loctpoenme
rpaduxoB ¢yakiuit. [Togbop MMHUM TpeHAA, pElICHHE 3a]a9 TPOTHO3UPOBAHHS.

Pemrenne 3aaa4 ONTUMHU3AIKWU C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanusi Npd  MaTeMaTUYEeCKOM  MOJEITUPOBAHWU  HEMPEPHIBHBIX
npoueccoB. MogenupoBanue JBHKeHUS. MojenupoBaHue OHOJIOrMYECKHUX
cucteM. MaremaThueckue MOJAENUM B OKOHOMHKE. BblunciuTenbHbIE
OKCIIEPUMEHTHI ¢ MojenssmMu. OOpaboTka pe3ynbTaToB AIKCIEpUMEHTa. MeTon
HAaUMEHBIIUX KBaapaToB. OIEHKAa YHCIOBBIX MapaMeTPOB MOJAEITUPYEMBIX
00BEKTOB M MpoleccoB. BoccTaHOBIEHHE 3aBUCUMOCTEH IO pe3yJbTaTam

OKCIICPUMCHTA

44

BeposrHocTHbIE MOJIETH. Metonabl Mounre-Kapso. HNmuranmonnoe

MOACIINPOBAHUC. CucTeMBI MacCOBOT'O O6CJIy)KI/IBaHI/ISI

4.5

Tabnuunble (pesIMOHHBIC) 0a3bl JaHHBIX. TablMIla — IPEICTaBICHUE CBEICHUI
00 ogHoTMHHBEIX 00BekTax. [lone, 3ammcek. Kmarou Tabmunpl. Pabora ¢ roToBoi
0a3oi naHHbIX. 3anonHeHue 0asbl AaHHBIX. [IoMCK, cOpTHpPOBKA U (DUIBTpaLUs
JAHHBIX. 3ampockl Ha BBHIOOPKY JIaHHBIX. 3alpochkl C  IapaMeTpaMu.
Brrunciisiemble 1oss B 3ampocax.

MHuoroTtabiuunbie 0a3bl JaHHBIX. THIIBI CBA3eH MexAy Tabimuuamu. BuemmHuit

kito4. LlenocTHOCTh 6a3bl JaHHBIX. 3alIPOChl K MHOIOTA0JMYHBIM 0a3aM JJTaHHBIX

4.6

TexcroBblli mpoueccop. CpencrtBa IOMCKAa W aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypupOBaHHBIE TEKCTOBBIE TOKyMEHTHI. CHOCKH, OTJIaBIICHHE.
[IpaBuna 1UTUPOBAHUS MCTOYHMKOB U OdopMIIeHUS OuOIrorpapuyecKux

CCBIJIOK
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