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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriryonéHHBIA YPOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTam
OCBOEHHUS OCHOBHOW  0Opa3oBaTeNbHOM  NPOrpaMMbl  CpPEIHEro  OOUIETro
oOpazoBanus, npeacraBieHHbix B GI'OC COO, a takxe ¢enepanbHOil paboueit
IPOrpaMMbl BOCITUTAHHUS.

[Iporpamma 1o wuHpOpMaTHKE Ha€T MpEACTaBIEHHUE O LEAX, oOmen
CTpaTernd OOy4YeHMs,, BOCIIMTAHUS U Pa3BUTHUS OOYy4alOLUXCAd CpEACTBAMU
yueOHoro npeamera «MHdopmaTuka» Ha yriyOnEHHOM YpPOBHE, yCTaHaBIMBAET
o0s13aTeabHOe MIPEAMETHOE coJiep>KaHue, Mpea1yCcMaTpuBaeT ero
CTPYKTYPUPOBAaHHE 110 pa3JiejaM U TeMaM Kypca, OIPEIeseT paclpeiesIeHUe ero
o KjaccaM (rojaM M3ydeHwus ), Ja€T MPUMEPHOE paclipesiejieHre y4eOHbIX 4acoB
M0 TEMaTUYECKUM pa3fenaM Kypca U PEeKOMEHAyeMylo (IpUMEpHYIO)
MOCJIEIOBATEIBHOCTh ~ UX  M3Yy4YEHHMs C  Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€HM, JIOTUKM y4eOHOro TMpoIecca, BO3PACTHBIX
0COOCHHOCTEH 00yJarOIUXCHI.

[Iporpamma no nHpopMaTHKe ONpPeIEsieT KOIUUECTBEHHbIE U KAUECTBEHHBIE
XapaKTePUCTUKHN y4eOHOTO0 MaTepuaia JUisi KaKI0ro Tojia U3y4eHHs], B TOM YHCe
JUISL COJIEP KATEJIbHOIO HAMOJHEHUs Pa3HOro BUAA KOHTPOJSA (IPOMEKYTOYHOMH
aTTecTaluu oOyuJaromuxcsl, BCEPOCCUNCKUX POBEPOYHBIX pabor,
roCyapCTBEHHOW UTOroBOM aTTectanuu). [Iporpamma no uHpopMaTuke SBISIETCS
OCHOBOM Il COCTaBJIEHUS AaBTOPCKMX YUYEOHBIX MpPOrpaMM M y4eOHHKOB,
NOYPOYHOI0 IUIAHUPOBAHUS Kypca YUUTEIEM.

Nupopmartuka B cpeiHeM o011eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKM KAK HAYYHOM AUCHUIUIMHBI, H3ydalollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTU3allMi UH()OPMAIIMOHHBIX
IIPOLIECCOB B Pa3JIMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00JJACTM  NpPUMEHEHUs  UHPOPMATUKU, NPEKIE  BCETO
MH(OPMAIMOHHbIE TEXHOJOTUH, YIIPABJIEHUE U COLIMANIbHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HHPOpMAaTHKH #  HWHOOPMALMOHHOU
JEATENBHOCTH.

Kypc nHpopmatuku st ypoBHS cpenHero oOuero oopa3oBaHUs SBISETCS
3aBEpPILIAIOIIMM JTAllOM HENPEPhIBHOM MOATOTOBKUA OOy4YaromMXcd B 001acTH
uHGOPMATUKU U WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA, OMHPACTCS
Ha cojiepkaHue Kypca MH()OPMATHKH YPOBHS OCHOBHOIO 00IIero oOpa3oBaHUs H
ONBIT  TIOCTOSIHHOI'O  NPUMEHEHUs  MH(POPMALMOHHO-KOMMYHHUKALMOHHBIX
TEXHOJIOTUM, AA€T TEOPETUUYECKOE OCMBICICHUE, MHTEPIpETAlUi0 U 0000LIeHne
3TOTO OIBITA.



PesynpraTel  yriayOn€HHOrO ypOBHS HM3y4eHHUS Y4eOHOro TIpeaMeTra
«Mapopmatrukay OpPHUEHTHPOBAHBI HA TMOJYYEHHUE KOMIETEHTHOCTEH  JUIs
nocjieaywieil npopecCUoOHaTbHONW JIeATEIbHOCTH KaKk B paMKax JaHHOU
MpPEeIMETHON 00JIaCTH, TAK U B CMEXHBIX C HEMl o0nacTsaX. OHU BKIIIOYAIOT B CEOSI:

OBJIQJICHUE KJIIOYEBBIMH MOHATHSIMU M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeAMeTHash 00JacTh, Pacro3HaBaHHWE COOTBETCTBYIOUIUX WM
MPU3HAKOB M B3aUMOCBSI3€H, CIOCOOHOCTh IEMOHCTPUPOBATH PA3JIMYHBIE MOIXO/IbI
K U3YUYEHUIO SIBICHH, XapaKTEPHBIX JJI U3y4aeMOM NpeIMeTHO o0nacTy;

YMEHHE pellaTh THUIOBBIE TMPAKTHYECKUE U TEOPETUYECKHE 3aJauH,
XapaKTepHble JJIsi MCIOJb30BaHUS METOJOB M HHCTPYMEHTapus JaHHOU
npeaMeTHON 00J1acTu;

HaJIM4YME MPEACTABICHUN O JAAHHOW MPEAMETHOW 00JIaCTH KaK IIEJIOCTHOM
TEOpUU (COBOKYIHOCTU TEOpHUI), OCHOBHBIX CBSI3IX CO CMEXKHBIMH OOJIACTIMHU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHSI U3yuyeHHUs MH(MOpPMATHUKUA 00ecreuynBaeTCs
LeJIeHANPaBJICHHAs] MOJArOTOBKa OOy4YaroIMXCAd K MPOJOJDKEHHIO 00Opa3oBaHUs B
OpraHu3anusax  MPOPECCHOHATLHOTO  00pa3oBaHUS IO  CHEIUAIBHOCTSIM,
HEMOCPEJICTBEHHO CBSI3aHHBIM C IU(QPOBBIMH TEXHOJIOTHSIMU, TaKUM Kak
nporpaMMHasi MHXXKeHepus, HHOpMallMOHHAsT 0€30MacHOCTb, MHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMH, MOOWIBHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalllMHHOE OO0Yy4Y€HHE, TMPOMBIIUICHHBI MHTEPHET BEUIEH, WCKYCCTBEHHBIN
WHTEJIEKT, TEXHOJIOTMH OECIpPOBOJHON CBSI3M, POOOTOTEXHHKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMBI PACIpPEAeNIEHHOIO PEeCTpa, TEXHOJOTUH BHUPTYaIbHOW WU
JIOTIOJTHEHHOM pealbHOCTEM.

OcHoBHast 1enb u3ydeHus: yuyeOHoro mpeamera «MudbopmaTtuka» Ha
yriIyO€HHOM  ypOBHE cpeaHero oOmiero oOpa3oBaHusi — oOecnedeHue
JanbHeero pa3BuUTUsl MH(GOPMAIIMOHHBIX KOMIIETEHIMI O0O0y4Yarolierocs, ero
TOTOBHOCTH K YKM3HH B YCIIOBUSX Pa3BUBAIOIIETOCs HHPOPMALIMOHHOTO 00IIeCTBa
M BO3pacCTalOlIel KOHKYpPEHIIMM Ha pBhIHKE TpyJa. B cBs3W ¢ 3TUM HU3y4yeHHE
nHdopmaruku B 10—11 kitaccax 10KHO 00ECIICUUT:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMatrkd, HUHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIUICHHUS;

c(hOpMUPOBAHHOCTh YMEHHMM paznuyath (PakTbl U OIIEHKH, CpPaBHHUBATH
OLICHOYHBIC BBIBOJbI, BUJETh UX CBSI3b C KPUTEPUSIMU OIICHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMOU LIEHHOCTEM, ITPOBEPATH HA IOCTOBEPHOCTD U
000011aTh HH(POPMAIIHIO;



c(OpMUPOBAHHOCTh ~ NPEACTABICHUH O  BIUSHUUM  HUH(DOPMALIMOHHBIX
TEXHOJIOTUA Ha KU3Hb 4YeJloBeKa B OOIECTBEe, MNOHUMAaHUE COLMUAIBHOTO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPUAMYECKOT0, MPUPOJHOTO,
SPrOHOMHYECKOTO0,  MEIULUMUHCKOr0 U (PU3UOJOTHMYECKOr0  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHSATUE MPABOBBIX U ATUYECKUX ACTIEKTOB MH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZICH, BOBICUEHHBIX B CO3JaHUE U UCIIOIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, PACIIPOCTPAHEHUE H(OPMALUY;

CO3JJaHUE€ YCIIOBHI JJIsl pa3BUTHSI HABBIKOB YU€OHOH, MPOEKTHOM, HAYy4YHO-
HCCJIeIOBATENILCKOM M TBOPYECKOM NEATETbHOCTH, MOTHUBALMKA OOYYAIOMIMXCA K
CaMOpPa3BUTHIO.

B conepxxanun yueOHoro mpeamera «MH(popmMaTuka» BBIACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢poBasi rpaMoOTHOCTB» TOCBSIIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX D3JEMEHTOB IM(GPOBOTO OKPYKEHHMs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEJICTB ONEPAIMOHHON CUCTEMBI, padoTe B
cetu VIHTepHET W UCHOJB30BaHUIO HMHTEPHET-CEPBUCOB, HHPOPMAIIMOHHOM
0€30MacHOCTH.

Paznen «Teopermueckue OCHOBbI HH(OPMATHKM» BKJIIOYaeT B ceOs
NOHATUUHBIA anmapar HWH()OPMATUKH, BOIMPOCHl KOJIMPOBaHUS HH(MOpManuy,
u3MepeHus: MHPOPMAIMOHHOTO O0BbEMA JAHHBIX, OCHOBBI alreOpbl JIOTUKH U
KOMIIBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AJaroputMbl M NPOrpaMMHMpPOBAHHE)» HAIpaBlIeH HAa Pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3pa0OTKy aJIrTOPUTMOB U OLICHKY MX CJIOKHOCTH,
(dbopMupOBaHHE HABBIKOB peaU3alliy MPOTrpaMM Ha SI3bIKaX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHS.

Paznen  «MHpopManMoHHBbIE  TEXHOJOrMH»  IIOCBALIEH  BONPOCaAM
NPUMEHEHUSI MH(POPMALMOHHBIX TEXHOJOTMH, PpPEaJTu30BaHHBIX B MPHUKIAJIHBIX
IIPOrPAMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCJIE B 33Ja4ax aHaJINA3a
JAHHBIX, MCIOJb30BAHMIO 0a3 JAHHBIX M JJICKTPOHHBIX TaONMI[ Ui PEIICHHUS
MPUKJIAJAHBIX 3a7a4.

B npuBenéHHoM nanee coxepxkaHuu ydyeOHoro mnpeamera «MHpopmaTuka
KYPCUBOM  BBIJECJIEHBl JIONOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTeNIbHYIO0 IPOrpaMMy O0yUEHHUS, HO MOTYT OBITh MPEAJIOKEHBI JIJISl U3yUEHUs
OTJIEJIbHBIM MOTUBHUPOBAHHBIM U CLIOCOOHBIM 00YYaIOIIUMCS.

VYriyOn€HHbI  ypOBEHb M3y4YeHHs HWH(OPMATHUKA PEKOMEHIYeTCs JUIs
TE€XHOJIOTMYECKOr0  MpOo(Quiis, OpPUEHTUPOBAHHOIO HAa  HMHXXKEHEPHYIO U
MHOOPMAITMOHHYIO C(epbl ACSITENbHOCTU. YTIyONEHHBIM YpOBEHb H3yUECHHUS
uH(popMaTUKU 00eCleYnBaeT: MOATOTOBKY OOyYaroluXcsi, OPUEHTUPOBAHHBIX Ha



CHEIUATbHOCTHY B 00JacCTH WHOOPMAIIMOHHBIX TEXHOJOTUH U HHKECHEPHBIC
CHEIUATbHOCTH, YYaCTHE B IMPOEKTHOM W HCCIIENOBATEIbCKON NE€ATEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAMPABJICHUSMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTUM, MOJITOTOBKY K YYaCTHIO B OJUMIIMA/IAX U CAA4e
EaunHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo nHopMaTHKe.

[TocnenoBaTeabHOCTh M3YYEHHUS! TEM B MpeJeiax OJHOTO roja OO0ydeHHs
MOXET OBITh HM3MEHEHa [0 YCMOTPEHHMIO YUYWTEeNs NpH MOATOTOBKE pabdodeit
MIPOrpaMMbl U MMOYPOUYHOTO MJIAHUPOBAHMSL.

OO01ee 9ncI0 YacoB, PEKOMEHAOBAHHBIX ISl U3y4YeHUsT HHPOPMATUKHU — 272
gaca: B 10 kmacce — 136 yacoB (4 yaca B Hejiento), B 11 kitacce — 136 yacos (4 gaca
B HEJIEIIIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Iu¢dposast rpaMoTHOCTDH

TpeGoBanus TexHUKH O€30MACHOCTM W TUTHEHBI Tpu pabore ¢
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTAMU ITU(POBOTO OKPYKEHUSI.

[TpuHIUIBEI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon Heitmana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPaMMbl MPOLIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsI W JOJrOBpeMeHHass mamsiTb. OOMEH JaHHBIMU C
MIOMOIIBIO IHUH. KOHTpOsuIepsl BHEMIHUX YCTPOUCTB. [IpsiMO TOCTYII K TaMSITH.

OCHOBHBIE ~ TEHACHUWU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJIOTHHU.
[TapannenbHbie BBIYHCIICHUS. MHoromnpouneccopHsie CHUCTEMBI.
CynepkommbioTepsl. PacnipesiennéHaple BBRIUUCIUTENBHBIC CUCTEMBI U 00paboTKa
OonpIIMX JaHHBIX. MOOWIbHBIE HHMQPPOBBIE YCTPOWCTBA © HMX pOJb B
KOMMYHHUKALIHSX. BceTpoennbie KOMITBIOTEPHI. MUKpPOKOHTPOJIIEPHL.
Po6oTr3npoBaHHbIE TPOU3BOICTBA.

[IporpammHuoe obecrieueHre KOMITBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. BUTbI
MpOrpaMMHOr0 olecredeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHus: MOOWIBHBIX ycTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrneueHue. OnepalvOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. HMHCTamsiuuss W JAEUMHCTALULALUSA  OPOTPAMMHOIO
obecrieueHusl.

daiinoBeie cUCTEMBbI. [IpUHIUIIBI pa3MellleHus] U WMeHOBaHMS (aljioB B
nosroBpeMeHHor naMatu. [llabnonsl 11 onucanus rpymi (aisos.

[Iporpammuoe obecnieuenwue. JInneH3npoBanue MPOrpaMMHOTO 00CCTICUCHHUSI
u 1udpoBeix pecypcoB. I[lpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe U HEKOMMEPUYECKOE UCIOJIb30BaHUE MPOrPAMMHOIO
obecrieueHusi u MUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHABIMBaeMasl
3aKoHOAATENbCTBOM Poccuiickon denepanny 3a HENMPABOMEPHOE UCIIOIb30BAHUE
MIPOTrpaMMHOT0 obecTieueHuUs U TUPPOBBIX PECYPCOB.

[IpyHUMNBI TOCTPOEHUS U AIAPATHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
Cerebie npoTokonsl. Cete UHTEpHET. Anpecanusa B cetr MHTEpHET. [IpOTOKOIEBI
creka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ momompro Macok mnoncereid. CereBoe
aagMuHUACTpupoBaHue. [loilydyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hamuuus CBA3M C y3ia0M ceTh. OmnpeneneHue MapuipyTa JIBHKECHUS
ITAKETOB.

Bunet  npestensHoctm B cetu  MHtepHer.  CepBuchl  MHTepHeTa.
['eoundopmarmonnsie cuctembl. ['€0I0KallMOHHBIE CEPBUCHI PEATTLHOTO BPEMEHH



(Hampumep, JIOKamusi MOOWJIBHBIX TENe(POHOB, OMNpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpasieil), ”HTEpPHET-TOPTOBIIsL, OpOHUPOBaHKE OUIIETOB U TOCTUHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI M yCiayrH. ColManbHBIE CETH —
OopraHu3aius KOJUIEKTUBHOTO B3aUMOJICUCTBUS M oOMeHa JaHHbIMH. CeTeBoil
ATUKET: TpaBwWia TMOBeJAeHUs B KuOepmpocTpancTtBe. [Ipobnema moamuHHOCTH
noytyueHHou nadopmaruu. OTKpeIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIIOJIH30BAHUEM
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OOIue npoodsieMbl 3alUThI
uadpopmaruu  u  uHboOpMarMoHHOW  Oe3omacHocTu.  CpencTtBa  3allUTHI
uH(pOpMAIIMU B KOMIIBIOTEpAX, KOMIIBIOTEPHBIX CETSAX W aBTOMATU3UPOBAHHBIX
uHpopMalMOHHbIX cucTemax. IIpaBoBoe oOecrieueHne HMHPOPMALIMOHHON
0€30MacHOCTH.

IIpenorBpamieHue HECAHKIIMOHUPOBAHHOTO Jocryna K JUYHOU
KOH(DUIeHIINAaTBbHON HHPOpPMAIIUU, XPaHSIIEHCS Ha MEPCOHATLHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHoe nmporpaMMHOe 0O€CleYeHUEe U CIOCOOBI
O00pbObI ¢ HUM. AHTUBHUpPYCHbIe Nporpammbl. OpraHuzaius JIUYHOTO apXuBa
undopmaruu. PezepBHoe konuposanue. [laponpHas 3ammTa apxusa.

[MudpoBanne nanHbix. CUMMETPUYHBIE U HECUMMETPUYHBIE IIHQPBHI.
Mudper npocroit 3amensl. [udp Leszapsa. udp Buxenepa. Anropurm
mgpoBanus RSA.

Teopernueckue 0CHOBbI HHPOPMATHUKH

Nudopmanusi, nanusie u 3Hanus. MuabopmalmonHbie npoieccsl B MPUPOJIE,
TEXHUKE U 0OIIECTBE.

HenpepbiBHBIE W JAUCKPETHBIE BEJIWYMHBI W CUTHaIBL. HeoO0XoauMocTh
JTUCKpeTH3anuu WHGOpPMAIK, TPEeIHA3HAYCHHOW /I XpaHEHUs, Mepefadyn |
00paboTKH B IU(PPOBBIX CHCTEMAaX.

JIBouuHoe koaupoBaHue. PaBHOMepHblE U  HEpPaBHOMEPHBIE  KOJIBI.
JlexoaupoBaHue COOOIIECHU, 3aIMCAHHBIX C MOMOIIbI0 HEPAaBHOMEPHBIX KOJIOB.
Ycinosue ®dano. I[locTpoeHHE OJMHO3HAYHO IEKOIUPYEMBIX KOJOB C MOMOIIBIO
nepeBa. Enunuiibl uamMepenust konnuectBa uHpopmanuu. AiadaBUTHBIN MOAXOA K
OLICHKE KOJIMYeCTBa MHPOPMALIUH.

Cuctembl cuucieHusi. Pa3BépHyTasi 3amuch LENbIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHus. CBoilcTBa MO3UIIMOHHOW 3amuCy 4YuCa:
KOJIMYECTBO UG B 3aMUCH, TPU3HAK JEIMMOCTH YUCJIA HA OCHOBAHHE CUCTEMBI
CUMCJIEHUS. AJITOPUTM NIEPEBOJA LIETOTO Yncia u3 P-M4HON CUCTEMBI CUUCIIEHUS B
JECATUYHYI0. ANTOPUTM IepeBoJa KOHEYHOM P-uuHOM n1poOu B NECATHYHYIO.
AJTOpUTM TIEpeBOJA LIEJIOTO YHMCla U3 JECATHYHOW CHUCTEMBI CUUCIeHus B P-
nynyto. IlepeBon KoHeyHOM necaTuyHOM apodu B P-nunyro. JIBonuHas,
BOCBMEpPHUYHAS W IIECTHAJIIATEpUYHAS] CUCTEMbI CUUCIICHUS, CBSI3b MEXIYy HHUMHU.



ApudmMernueckre orepanuu B TMO3UIIMOHHBIX CHCTEMaX CYHUCICHHs. TpondHas
YPaBHOBEILICHHAs! CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

Konuposanne TtekctoB. KommpoBka ASCII. OpHOOalTHBIE KOJUPOBKH.
Crangapr UNICODE. KoaupoBka UTF-8. Omnpenenenue HHYOPMaLMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUM.

KomupoBanne  u3obpaxenuit. OueHka  WHGOPMAIMOHHOTO  00BbEMa
rpauyecKuX TaHHBIX MIPH 3aJIaHHBIX pa3pelieHuy U rIIyOuHe KOAUPOBaHUS 1IBETA.
[IBeToBrie Monenu. BekropHoe koaupoBanHue. @opmatsl rpaduueckux Qaiios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konupoanue 3Byka. Ouienka HHQOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
NP 3aJJaHHBIX YACTOTE IUCKPETU3AMU U PA3PATHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3bIBaHMs. BpIcka3blBaTeIbHbIE (POPMBI
(npenukatel). KBaHTOpHI CyllIeCTBOBaHMS U BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOnuibl UCTUHHOCTH. Jlornueckue BbIpaKEHUS.
Jlormueckue TtoxnaecTBa. JloKa3aTelbCTBO JIOTUUECKUX TOXKAECTB C MOMOIIBIO
Ta0JIUIl MICTUHHOCTH. JIoruueckue onepanuu U ornepaiuy Haj MHOKECTBAMH.

3aKoHBI anreOpbl JIOTUKUA. OKBHBAJICHTHBIE MPEOOPA30OBAHMS JIOTHUYECKUX
BbIpakeHui. Jlornueckue ypaBHEHHS M CUCTEMBI YPABHEHHUIA.

Jlornueckue ¢GyHKIMU. 3aBUCUMOCTh KOJIMUECTBA BO3MOXKHBIX JIOTHYECKHUX
(GyHKIUI OT KOJIMYeCTBA apryMeHTOB. [1oJiHbIE CUCTEMBI IOTMYECKUX (DYHKITUH.

Kanonnueckue  Gopmbl  jmoruueckux  BbipakeHuil.  CoBepIIEHHBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMalibHble (OPMBI, aNTOPUTMBI HUX
MOCTPOCHHUS 110 TabJIUIE HICTUHHOCTH.

Jlormueckue »3meMeHTHI B CcOCTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. IlocTtpoeHne cxem Ha JIOTUYECKHX JJIEMEHTax I10
3aIaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBneHne LENbIX YKWCEN B MaMATH KOMIboTepa. OrpaHUYE€HHOCTH
Jana3oHa YuCeNl MPU OrPaHUYECHUU KoiuyecTBa paspsaoB. llepenonHeHue
pa3psiiHOi ceTku. be33HakoBbie M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBII
JIOTIOJTHUTEIIBHBIN KOl OTPULIATEIbHBIX YUCEI.

[lobutoBble norumueckue omnepauuu. Jlornueckuii, apupmMeTHyecKuii Hu
nukauyeckuii  capuru.  llludpoBanume ¢ momompo TOOUTOBON — Omepamuu
«uckimoygaroniee NJINy.

IIpencraBneHre BEMIECTBEHHBIX YHWCEN B MaMATH KOMIIbIOTEpA. 3Hadaias
4acTh M MOPSJOK uKcia. Jlmana3oH 3Ha4€HUN BENIECTBEHHBIX uuceln. [Tpobiembl
XpPaHEHHSI BEIIECTBEHHBIX UYHCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJHWYECTBA
pa3psanoB. BpllonHeHrWe omnepanuil ¢ BEIIECTBEHHBIMH YHUCJIAaMHU, HAKOIUJICHUE
OIMUOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPAMMHPOBaHHUE

OmnpeneneHne BO3MOXKHBIX PE3yJIbTATOB Pa0OTHI MPOCTEHIIMX AJITOPUTMOB
YIPaBJIEHUSI HCHOJHUTEIIMU M BBIYHUCIHUTENBHBIX alropuTtMoB. OrnpeneneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMbI pe3yJIbTaT.

Oramnbl pelieHus 3a7ad Ha KOMIIbIoTepe. MHCTpyMEHTalbHBIE CpPENCTBA:
TPaHCISATOP, OTJIAAYUK, TpouiupoBmMK. KoMmMnwisius W HHTEpHpeTarus
nporpamMm. BupTyanbHble MallllHBbI.

WurerpupoBanHas cpena pa3paboTKu. Meroabl OTIAAKA IPOrpamM.
Hcnonp3oBanue TpaccUpoBOYHBIX Tabmuil. Otnagounbiii BbiBoA. I[lomarosoe
BBITIOJTHEHUE TTporpaMmbl. Touku octaHoBa. [I[pocMOTp 3HaUEHUI IEPEMEHHBIX.

Azpik  nporpammupoBanust (Python, Java, C++, C#). Tunbsl JgaHHBIX:
LIEJIOYKCIICHHBIE, BEHIECTBEHHBIE, CUMBOJIBHBIC, JIOTMYECKHE. BerBieHus.
Cnoxupie ycnoBusi. Ilukner ¢ ycinoBuem. Lukiabl 10 mepeMeHHOM.
B3anMo03aMeHSIEMOCTh  pa3lMYHBIX  BUAOB  LHMKJIOB. VHBapuaHT I[UKIIA.
CocraBieHuEe LUKIA C HMCHOJIB30BAHUEM 3apaHEE ONPENEIEHHOTO WHBAPHUAHTA
LUKJIA.

JlokymeHTHpOBaHue MPOTrPaMM. Hcnonb3oBanue KOMMEHTAPUEB.
[ToaroroBka onucaHusi IpOrpaMMbl U UHCTPYKLIMH JJIs TOJIb30BaTENS.

ANTOpUTMBI 00pa0OTKU HATYpaJIbHBIX YMCEN, 3alHCAHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CYHUCIEHMs: pa3OMeHHe 3aluCch 4Yucia Ha OTIeJbHble UHU(pHI,
HaxXOoXJEHWE CYMMbl M TpPOU3BENEHUS IUPpP, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMAJIBHOW ) I PHI.

HaxoxneHnue Bcex MpOCTBIX YMCEN B 3alaHHOM aAuanasoHe. lIpeacraBnenune
quclia B BUJ€ HAOOpa MPOCTBIX COMHOXKHUTENIECH. AITOPUTM OBICTPOTO BO3BEICHHUS
B CTEIICHb.

OO6paboTka JaHHBIX, XpaHAIuxcs B (aiinax. TekcToBble U JBOUYHbBIC (DAITBI.
daitnoBble nepemMeHHble ((aitnoBbie ykaszartenu). Urenue u3 ¢aiina. 3anuch B
(aitn.

Paz0Ouenue 3anaun Ha noazanayu. [lognporpammel (poueaypsl U PyHKIINN).
Pexypcusi. PexkypcuBHbie 00BekThl ((pakrtanbl). PekypcuBHbIE NpoLEayphl H
¢bynkuuu. Mcnonb3oBaHue cTeKa sl OpraHu3aluy PEKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHJapTHOW OHUOIMOTEKH s3bIKA MPOTrpaMMHUPOBAHMS.
[lonkmtouenne  OUONMMOTEK  MOANPOrpaMM  CTOPOHHHUX  MPOU3BOJIUTEINECH.
MopyJibHbIN NPUHLIKI TOCTPOEHHUS IPOrPAMM.

Yucnennele MeToApl. TouHoe © TPUOMDKEHHOE pEIICHUsS 3ajadyM.
YuceHHblE METObI PELICHHS] YPABHEHUW: METO/ nepedopa, METO OJTOBUHHOTO
nenenus. [lpubmmxéHHOE BBIYHMCIEHUE AJIUH KpHUBBIX. Bhlumcienue miomanei
buryp ¢ TOMOIIBIO YHUCICHHBIX METOAOB (METOJ MNPAMOYTOJIBLHUKOB, METOJ



tpanernuii). [louck Makcumyma (MUHUMYMa) QYHKIIUA OJHOW TEPEMEHHOMN
METOJOM MOJIOBUHHOTO JEIEHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIIMM — S3bIKA
MpOrpaMMHUPOBaHUs JiJi1 0OpaOOTKHU CUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA INOSIBJIEHUH CHMBOJIA B CTpPOKE,
pa3OueHue CTPOKM Ha CJIoBa MO MNPOOENbHBIM CHMBOJAM, MOMCK IOJCTPOKH
BHYTPM JAHHOM CTPOKH, 3aMEHA HAWJCHHOM NOACTPOKHA HA APYIYH CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM ai(haBUTE, YIOBIETBOPSIIOUIMX 3aJaHHBIM
orpannyeHusM. [IpeoOpa3oBanue yncia B CAMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TOCJIEAOBATENLHOCTH uucel. Bpruncnenue 0000MIEHHBIX
XapaKTEePUCTUK 3JIEMEHTOB MAaCCHBA WM YHCIOBOM MOCIEI0BATENBLHOCTH (CYMMBI,
MIPOU3BEAECHUS, CPEIHEr0 apU(PMETUYECKOIO, MUHUMAIBHOIO M MaKCUMaJIbHOIO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJETBOPSIOUIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIM MOUCK 3aJaHHOTO 3HAYEHHUSI B MACCHUBE.

CopTupoBKa 0JJHOMEPHOr0 MaccuBa. [IpocThie METOABI COPTUPOBKHU (METO/T
Ny3bIpbKa, METOJ BbIOOpa, COPTHPOBKA BCTaBKamu). COpPTUPOBKA CIHSHUEM.
brictpas coptupoBka MaccuBa (anroputm QuickSort). J[BoWuHBIM TOMCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymMepHble MaccuBbl (MaTpuilbl). AJTOPUTMBI 0O0paOOTKH JBYMEPHBIX
MAaCCHBOB: 3aIIOJJHEHHUE ABYMEPHOTO YHCIOBOIO MAaCcCHBA I10 33aJaHHBIM MPAaBUIIaM,
IIOMCK JIEMEHTA B IBYMEPHOM MACCHUBE, BBIUMCIEHUE MaKCUMyMa (MUHUMyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MACCHBA, MEPECTaHOBKAa CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHUBA.

NupopmanuoHHbIe TEXHOJIOIHH

TexcroBeiii mporieccop. PemaktupoBanne u dopmatupoBanue. [IpoBepka
opdorpadun u rpammartukud. CpelcTBa TOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  Hcnons3oBanue  crwied.  CTpyKTYpUPOBAHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOCkM, orjaBieHue. KosuiekTuBHasi paboTa ¢ JOKyMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHUS B TEKCTOBBIX Iporeccopax. O0iayHble CEpPBUCHL.
HenoBass mnepenucka. Pedepar. I[lpaBuna uuTUpOBaHUS HCTOYHUKOB U
opopmieHuss Oubnuorpaguueckux ccpuiok. OQopMieHUE CIUCKa JUTEPaTypBhl.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOW TEKCTa. TE€XHWYECKHE CpENCTBAa BBOJA
TekcTa. CHenuanu3upoBaHHBIE CPEACTBA PEJAKTHPOBAHUS MAaTEMAaTHYECKHX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3aJlayd aHalIM3a JAHHBIX: MPOTHO3UMPOBAHUE,
Kjaccudukanus, KilacTepusanus, aHauu3 OTKIoHeHWil. [locnenoBarenbHOCTH
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYUCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIENH, peoOpa3oBaHue JTaHHBIX,
BU3YyallM3allysl JaHHBIX, UHTEpPIpeTalus pe3ynbTaroB. [IporpaMMmubie cpeacTsa u



MHTEPHET-CEPBUCHI JIIsl 00pabOTKH U Mpe/CTaBiIeHUs JaHHBIX. bosbiime naHHbIE.
MamvHHOe 00y4yeHue. HTenIeKTyanbHblii aHaIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILIBIO JIEKTPOHHBIX TaOIUI. BbyuclieHne CyMMBl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HANMEHBIIET0) 3HAUEHH IHAIa30Ha.
Brruncnenne koadpduuueHta KoppeisiiMu JABYX psSAOB JAaHHBIX. [locTpoenue
CTOJOYATBIX, JMHEWYAThIX W KpyroBbix auarpamm. lloctpoenue rpaduxos
¢bynkuuid. [TogOop nuHUM TpeHaa, pelieHne 3a1a4 NPOrHO3UPOBAHUSI.

YucnenHoe penieHWe YypaBHEHHWH C IOMOINBIO IOoA0oOpa mapaMerpa.
OnTuMu3anys Kak MOMCK HAWIYYILIEro pelieHus B 33aJJaHHbIX ycioBHsX. LleneBas
¢yHkius, orpaHudeHus. JlokaibHble M T00aJbHBII MHHUMYMBI LIE€JIEBOM
¢bynkuuu. Pemenue 3a1a4 onTUMHU3aUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIUL.

11 KJTACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

TeopeTtnueckue MOAXOABI K OIEHKE KoJMYecTBa HHGOpMAIMKU. 3aKoH
apnutuBHOCTU MH(opmanuu. @opmyna Xapriau. MHpopManus v BEpOSTHOCTb.
®opmyna lllennona.

Anroputmbl cxaTusi naHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AJTOpUTMBI CXaTUSl JAHHBIX C MOTEPSMHU. Y MEHBIICHUE
rIIyOuHBI KogupoBaHus 1iBeTa. OCHOBHBIE Ujen anroputmos cxkarusa JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTh BpPEMEHHM IepeAadyd oT
UH(OPMAITMOHHOTO 00BhEMA JAaHHBIX W XapPaKTEPUCTHK KaHaya CBs3U. [IpuyuHBI
BO3HMKHOBEHHUsI OMIMOOK Tmpu rmepedade JaHHbIX. Konbl, mo3Bosstonye
OoOHapy’>XUBaThb M UCHPABIATh OIMIMOKH, BO3HUKAIONIME MPU MEpeadye JaHHbIX.
Paccrosinue Xsmmunra. KoaupoBanue ¢ noBropenreM 6utoB. Koasl XamMMuHra.

Cuctembl. KoMmMmoHEHTBI cucTteMbl W UX B3aumojeicTBue. CHUCTEMHBIN
addekr. Ynpapienue kak nHGopMalmoHHbIN nporiecc. OOpaTHast CBS3b.

Mopenun u monenupoBanue. Llens monenmnpoBanus. COOTBETCTBHE MOJENU
MOJICTTUPYEMOMY OOBEKTY WM MpPOIECCY, eI MoAeaupoBaHus. Dopmanu3arus
MIPUKJIAJIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJEIUPOBaHUS B BHUAE, YIAOOHOM JJIs
BOCIIPUSATHS YEJIOBEKOM. ['padmyeckoe mpeacTaBlieHne TaHHbIX (CXEMBbI, TaOIUbI,
rpaduxn).

I'padpr. OcHoBHBIe MoHsATHA. Bunabl rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHaau3oM rpadoB (MOCTpoeHue
ONTUMATBHOTO MyTH MEXIy BeplIMHaAMH Tpada, ONpeAeNeHHe KOJIUYecTBa
pa3IMYHBIX MyTE€H MEXAY BEpPUIMHAMH OPHEHTUPOBAHHOTO AaIMKINYECKOTO

rpada).



JlepeBbs. bunapaoe nepeBo. [lepeBbs momcka. CrocoObl 00Xosa jepeBa.
[IpencraBnenne apudMeTUYECKUX BBIpAKEHUN B BUJE epeBa. JJUCKpPETHbIE UTPHI
JIBYX UTPOKOB C MoJiHOM nH(popmarueit. [loctpoeHue aepena nepedopa BapruaHTOB,
ONMHMCAHKWE CTPATErMH UIPbl B TAOJIMYHON (popMe. BBIMTPHIIHBIE U IPOUTPHILIHBIE
NO3ULMHN. BBIMTPHIIIHBIE CTPATETUN.

CpenctBa UCKYCCTBEHHOIO MHTEIIEKTa. CepBUCHI MAIIMHHOTO NEPEBOJA U
pacno3HaBaHusl YCTHOU peur. KorHuTuBHBIE cepBUCHL. VneHTUuduKanus 1 moucK
M300paxeHuu, pacro3HaBaHUe I, CamooOyyaroiuecs CUCTEMBI.
HcKycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Wrpax. lcronp3oBaHnue meronos
HCKYCCTBEHHOT'O MHTEJUIEKTa B OOydYaromux cuctemax. lcmosb3oBaHue METOOB
HCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuke. MutepHer Bemen. [lepcrnekTuBb
Pa3BUTHSA KOMIIBIOTEPHBIX MHTEIJIEKTYAJIbHBIX cucTeM. HelpoHHbIE cEeTH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

Qopmannzanus — NOHATHS ~ anroputMma. MamumbHa  TelopuHra — Kak
YHUBEpcallbHas MOJieJ1b BbruuciaeHuil. Tesuc Yépua—Twropunra.

OueHka CII0)KHOCTH BbIYMCIEHUI. BpeMs paboTbl U 00bEM HCHOJIB3yEMOU
naMsATH, WX 3aBHCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbBIX. OneHka
ACUMIITOTUYECKON  CIIOKHOCTH  QITOPUTMOB. AJTOPUTMBI  MOJIMHOMHAIBHOMN
cinoxHocth. IlepebopHbie anroputmbl. [lpumepsl pazIWYHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3JIMYHYIO CIIOKHOCTb.

[Touck mpoOCTBIX YHUCEN B 3aJaHHOM JUana3oHE C IOMOIIBK AJITOPUTMA
«penieTo DparocheHay.

MHuoropa3zpsaHbie Ueble YUCa, 3a1a4d JJIIMHHON apu(pMETUKH.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpa)k€Hus). X3UI-TaOJIUIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOTO CJIOBAps IS 33JAHHOTO TEKCTA.

Crekn. AHanmu3 MPaBUIBHOCTH CKOOOYHOTO BBbIpaKeHHUA. BrruucieHnue
apu(PMETUUECKOTO BhIPAKEHHUS, 3aAMMCAHHOTO B MOCT(PUKCHOMN PopMme.

Ouepenu. Mcnonb3zoBanue ouepeau 1isi BDEMEHHOIO XPAaHEHHUS! TAHHBIX.

Anroputmbel Ha rpadax. I[locTtpoeHne MHUHHMAaIBLHOIO OCTOBHOIO JepeBa
B3BEIICHHOTO CBS3HOTO HEOPUEHTHUPOBAHHOTO rpada. KommuecTBo pa3iuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO alUKIMYECKOro rpada. AJroputm
JIeHKCTpBI.

HepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBonuHbIE
(bunapubie) naepeBbsi. [locTpoeHue naepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpaKEeHUs. PeKypcuBHbBIE allrOpUTMBbI 00X0Ja aepeBa. Mcnosb3oBaHue creka u
ouepenu st 00Xo/a Jiepena.

JluHamuyeckoe MporpaMMHpOBaHME KaK METOJ peleHus 3ajad C
COXpPAaHEHHEM MPOMEKYTOUHBIX PE3YJIbTATOB. 3a/Jaud, PEIIAEMBIE C MOMOUIBIO



JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICEHHE PEKYPCHUBHBIX (DYHKIIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 33/1a4U ONITUMH3AIIUH.

[Tonsitue 06 0OBEKTHO-OPHUEHTHPOBAHHOM MPOrpaMMUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBA U METOJbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAJIM3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOJAXO[A.
WNukancynsuus, Hacjaea0BaHue, MOTUMOpHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IlpoexktupoBanue wunTtepdeiica
noyib3oBaTens. MCronb30BaHME TOTOBBIX — YHPABISEMBIX  AJIEMEHTOB  JUIS
MOCTpOeHUS HHTEepdeiica.

O630p  s3pIkOB  mporpammupoBanus.  [lomsitue o  mapagurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOIHH

Oranbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJEIMPOBAHUSA:  [TOCTAHOBKA
3alayu, pa3paboTka  MOJEIH, TECTUPOBAHHME  MOJIEIH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAIU3 PE3YyJIbTaTOB MOJIECIMPOBAHUS.

Jluckperuzanuss npu MaTEMaTUYECKOM MOJEIUMPOBAHUM  HENPEPBIBHBIX
nporeccoB. MoaenupoBanue ABWKEHUA. MojaeaupoBaHUE OHMOIOTHMUECKHUX
cucteM. Maremaruueckue  MOJENIM B OKOHOMHUKE.  BplumciurenbHble
HKCIIEPUMEHTHI C MOJIEISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTAa. MeToJ HauMEHBIIUX KBaJIpaTOB.
OrneHKa YHCIOBBIX MApaMeTPOB MOEIUPYEMBIX OOBEKTOB M  IMPOLIECCOB.
BoccranoBienue 3aBucUMOCTEN 1O pe3yIbTaTaM IKCIIEPUMEHTA.

BepostHoctheie  mozenu.  Mertoasl Monte-Kapno.  MmurtainmonHoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHS.

Tabnuunbie (pensiuoHHBbIC) 0a3bl MaHHBIX. Talnuia — MpeacTaBlICHUE
cBeneHnii 00 ogHOTHMHHBIX 00BekTax. Iloie, 3ammch. Kirou Tabimmipel. Pabora ¢
rotoBoil 0a3oil JaHHBIX. 3amojaHeHue Oa3bl JaHHBIX. lloMck, cOpTUpOBKa H
(GuabTpalMs JaHHBIX. 3aIpOChl Ha BBIOOPKY JAHHBIX. 3alpOChl C MapaMETPaAMH.
Berunciisiembie 1osist B 3aI1pocax.

MHuoroTtabnuynbie 0a3bl JaHHBIX. THUIBI CBSI3eM MEXIY TaOJIUIIAMH.
Buemnuit kimrod. [{enocTHOCTE 6a3bl JaHHBIX. 3aPOChl K MHOTOTa0JWYHBIM 0azam
JTAHHBIX.

Nuteprer-ipuiioxenus. [lonsaTre 0 cEpBEpHON U KIIMEHTCKOM 4acTsIX caulTa.
TexHonorust «KJIMEHT — cepBep», €€ JOCTOMHCTBA U HeAocTaTKh. OCHOBBI SI3bIKA
HTML wu xkackannupix Ta0mun ctwie (CSS). Cuenapuu Ha s3eike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pasmemnienne BeO-caiiToB. Y ciryra XocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBon n300pakeHui ¢ MCIIONB30BAHUEM PA3IMYHBIX IUGPOBBIX YCTPOUCTB
(urdpoBbIX (poTOanmapaTtoB U MHKPOCKOIOB, BHUIEOKAMEp, CKAHEPOB M JIPYrUX



ycTpoiicTB). I'padmueckuii pegakrop. Paspemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuusi  ypoBHEH, KOpPpEeKUHs  IIBETA.
OOGecuBeurBaHUE IIBETHBIX H300pakeHuit. Perymb. PabGota ¢ oOmactsamu.
OUIbTPBL.

MHorocnoiinble u3o0paxkeHus. TekcTtoBble ciion. Macka ciosi. Kanainbl.
Coxpanenue BbifienieHHONW oOnactu. [loaroroBka wimocTpanuil ais BeO-CaluTOB.
AHHUMHPOBaHHBIE U300paAKEHUSI.

Bekropnas rpaduka. IlpumutuBbl. HM3meHeHue mOpsAKa 3SJIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnuposka. Kpussie. dopmaTel BEKTOPHBIX
pucyHKoB. Mcnonb3oBaHue KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300paxKeHU M.

[IpyHIMIIBI  TIOCTPOCHUST W PEAAKTUPOBAHUS TPEXMEPHBIX  MOJICIICH.
Cerounsie Mmoxenu. Marepuanbl. MoaenupoBaHHE HMCTOYHUKOB OCBEIICHUS.
Kamepsl. ApautuBable TexHosioruu (3D-nipuntepsl). [lonstHe o BHUpTyadbHOU
PEaTbHOCTU U JONOJHEHHOW PEaJbHOCTH.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBLIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yibTaThl  OTPAXalOT TOTOBHOCTh U  CIOCOOHOCTH
oOy4Jarommxcs pPyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEWU MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIlMH, TITO3WTHBHBIX BHYTPECHHHUX
yOeXKIEHUH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIeCTBa, PACIIMPEHHUE KU3HEHHOTO OIbITAa U OMbITA JIEATEILHOCTH B IpOIiecce
peanM3alMu  CpeACTBaMU  yuyeOHOrO TNpeIMeTa OCHOBHBIX  HaIlpaBJICHUUN
BOCIIUTATEJILHOU €SI TEIHLHOCTH.

B pesynpraTe wu3ydeHuss HMHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus y oOydaromierocsi OyayT copMupoBaHbl CIEAYIOMIUE JTUYHOCTHBIC
pE3yNbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHAa U TPABOMOPSAKA,  COOJIOJEHHWE  OCHOBOIOJIATAIONIUX  HOPM
MH(OPMAIIMOHHOTO MTpaBa U HH(OPMAIITMOHHON O€30IaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSATH HUJEOJIOTUM DKCTPEMU3Ma, HaIMOHAIU3Ma,
KceHO()oOMHM, MUCKPUMHUHAIIMK TI0 COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHAJIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY HaCJIEeAUI0, TOCTU eHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTHSX, TOHNMaHNE 3HAYCHUS NHHOPMATHKN KaK HAYKH
B KU3HU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
cetu IHTEpHET;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOUas ACTETUKY HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCIPUHUMATH PA3JIMYHBIE BHUJBl HCKYCCTBAa, B TOM YHCIIE
OCHOBAHHOI'O Ha MCMOJIb30BAaHUH UH(OPMAIIMOHHBIX TEXHOJOTHIA;

5) pu3uvYecKOro BOCIUTAHUSA:

chOpMUPOBAHHOCTH  370pOBOr0 M  Oe3omacHoro  oOpaza  JKHM3HH,
OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY 3/I0pOBbIO, B TOM 4HCIE 3a CUET



coOtoieHus1 TpeOOBaHM 0€30MacHON AKCIUTyaTaIlluu CPEeACTB MH(GOPMAIIMOHHBIX
1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLHAIBHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATDH TAKyIO JEATEIbHOCTD;

uHTEpec K cdepaM MpoPecCHOHATBHON AESTENbHOCTH, CBA3aHHBIM C
MH(POpPMATUKON, NTPOrpaMMHUPOBAHUEM U HUH(OPMALMOHHBIMH TEXHOJOTUSIMHU,
OCHOBAaHHBIMU Ha JOCTIKCHUSX HAyKW WH(DOPMATUKM U HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynaymiedl npodeccuu u
peaTu30BBIBaTh COOCTBEHHBIC )KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU,

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

OCO3HAHUE TJI00ALHOIO XapaKTepa SKOJIOTHYECKHX MpOoOJIeM W MyTeH HX
peuieHus, B TOM 4YHCJI€ C Y4Y4€TOM BO3MOXHOCTEH MH(OPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH, IOCTIKEHHSIM HAy4YHO-TEXHMUYECKOTO TIporpecca u
OOIIIECTBEHHOM MPaKTUKH, 32 CUET MOHUMAHUS POJIH MH(GOPMAIIMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB W MHGOPMAIMOHHBIX TEXHOJOTUNA B YCIOBUSIX
uudpoBoil TpaHchopMauu MHOTUX cdep )KU3HU COBPEMEHHOIO 00I1IEeCTBa;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO U UCCJIEA0BATENbCKYIO AESITEIbHOCTh HHINBUAYAIBHO U B TPYMIIE.

B mpouecce OOCTMKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHS MPOTPaMMBbI
nmo wuHpopMaruke y O0OYydYarOIIUXCS COBEPIIEHCTBYETCS  AMOIMOHAIbHBIN
MHTEJUJIEKT, Mpenoiararonui copMupoBaHHOCTb:

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATIBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIIOYAIONIECH CTPEMIICHHE K JIOCTMXKEHUIO LIENU U
yCIeXy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBaTh, MCXOAS W3 CBOUX
BO3MOKHOCTEH;

AMITIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHAILHOE COCTOSIHUE
JPYTUX, YYUTHIBATH €r0 MNPHU OCYIIECTBICHUUM KOMMYHHUKAIMU, CHOCOOHOCTH K
COUYYBCTBUIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C APYTUMHU JIIOJIbMH, 3a00TUThCS, MPOSIBIIATH HHTEPEC U pa3perniaTh KOHPIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe w3ydeHHs HWHPOPMATHKM Ha YpPOBHE CPEIAHETO OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT chopMupoBaHbl MeTampeaMeTHBIC
pe3yJIbTaThl, OTPAKCHHBIC B YHUBEPCAIBbHBIX yUCOHBIX JICHCTBHUSAX, & MMEHHO —
MO3HABATC/IbHbIC ~ YHUBEPCAJIbHbIC YydYeOHbIC JICHCTBUSA, KOMMYHHKATHBHBIC
YHUBEpCaJIbHBIC yYeOHBIC JECHCTBHUSA, PETYJIATUBHBIC YHHBEPCAIbHBIC YyUeOHBIC
JCHCTBUS, COBMECTHAS JICATEITHHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

1) 6a30Bble JJOruvYecKue aeicTBusi:

CaMOCTOSITeTbHO  (OpMyIMpoOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHbIA NMPU3HAK WJIM OCHOBAaHWS [JIsi CPAaBHEHUS,
KJ1accuuKaIuu U 0000IICHHS;

ONpeAesiTh LU ACATECIbHOCTH, 3aJaBaTh IAapaMeTpbl M KPUTEPUU HX
JIOCTYDKCHHUS

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHUS B PACCMATPUBACMBIX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIINXCS
MaTepHUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBEI B JICITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AESTEILHOCTH;

KOODJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSAX  PeajbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.

2) 0a30BbBI€E HCCJIEA0BATEIbCKHUE AeiCTBHS:

BJIaJICTh HABBIKAMH YYCOHO-UCCIICIOBATEIIBCKON U TIPOCKTHOM JEATeIIbHOCTH,
HaBbIKAMU  pa3pelieHHs TpoOjeM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOUCKY METOJOB PELICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHHIO
Pa3IMYHBIX METOO0B MO3HAHMS;

OCYIIECTBIISITh PA3JIUYHBIC BHUJBI JESITEILHOCTH IO IMOJYYEHUIO HOBOTO
3HAHUS, €ro HHTEPIpPETalnH, MPEeoOpPa30OBaHUI0 W MPUMEHEHHUIO B Pa3IMUHBIX
Y4EOHBIX CHUTyallusiX, B TOM YHCIE€ TPU CO3JAaHUU YUYEOHBIX U COLMAIbHBIX
MIPOEKTOB;

dbopMuUpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJACTh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBLIMH MOHATHIMH U METOJaMU;

CTaBUTh M (OPMYJIUPOBATh COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHOU
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;



BBISIBJISITh [PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJM3MpPOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWThb apryMEHThl JJIs J10Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOA€ pELICHUs 3aJaud pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA IMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATENIbHYI0 M IMPAKTUYECKYHO 00JIacTh
KU3HEJIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEUIaraTb OpPUTrMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTb NPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIE PELICHMUSL.

3) pabora ¢ uHpopMaumeii:

BJIAJI€Th HaBbIKAMU MOJIY4YEHUs MH(OPMAIIMU U3 HCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOAATEJIBHO ~ OCYILECTBJIATh  IIOMCK,  AHAJIW3, CUCTEMATU3aLHUI0 WU
MHTEPIIPETALNIO HH)OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

co3JaBaTh TEKCThl B pa3auyHbIX (¢opmarax ¢ Yy4ETOM Ha3HAYCHHUS
uHpopMalMM W LEJIEeBOM ayJuTOpuH, BbIOMpas ONTUMalbHYI (Qopmy
IIPE/ICTABIICHUS U BU3yalIN3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalnMU, €€ COOTBETCTBUE
MPaBOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHM B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3aIl[MOHHBIX
3aJa4 ¢ COOJIIOJIGHHEM TpeOOBAaHUN OJPrOHOMHUKH, TEXHUKM O€30I1acHOCTH,
TUTUEHBI, pPEecypcocOepeKeHHsl, TMPABOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

BJaJeTh  HABbIKAMU  pPACMO3HAaBaHWS W 3allUThl  HMH(OpMALUH,
MH(POPMAIMOHHOMN 0€30M1aCHOCTH JIUYHOCTH.

KoMMmyHuKaTHBHbBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCTBUSA

1) oOmenme:

OCYILIECTBIISITh KOMMYHHUKAIIMHM BO BCeX cepax KU3HHU;

pacrio3HaBaTh HeBepOajbHbIE CpeJICTBa OOIICHUS, MOHMMAaTh 3HAYCHUE
COIMAIbHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallUd H
CMAT4YaTh KOH(QIUKTHL;

BIIQJIETh  pa3IMYHBIMHU  CIIOcOOaMH  OOIICHWS W B3aMMOJICHCTBUS,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIC CUTYyaIUH;



Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOKO TOYKY 3PEHHS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MMOHUMAaTh W KMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYAIbHOU
paboTHI;

BBIOMpaTh TEMATUKy M METOJBl COBMECTHBIX ACHCTBHM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJI€HA KOJUIEKTUBA;

MPUHUMATh LEIM COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPJMHHUPOBATh JCUCTBUSA MO MX JOCTHXCHHUIO: COCTABJISITH IUIAH JICHCTBHUM,
pacrpenensaTh Pojad C Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHHBATh KA4E€CTBO CBOEro BKJIaJa M KaXJOr0 YYAaCTHHKAa KOMAaHJbl B
oOIINiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TMPOEKTHI, OIEHWBAThL MAEHU C TO3UIMA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeI‘y.HSITI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHH

1) camoopranusanus:

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATENIBHYIO NIEATEIBHOCTD, BBISABIATH
po0eMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33/1aUul B 00pa30BaTEIbHOM
JEATEIIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJIAITH IUIAH pEIICHUs NpodsieMbl €  YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYalLUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEOUYTECHUN;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTb
3a peIIEHHE;

OLIEHUBATh IPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (OPMUPOBAHUIO W MPOSIBICHUIO IIMPOKON SPYAUIIMH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIQJeTh  HABbIKAMU  IIO3HABATEeNbHOM  pediekcMu Kak  OCO3HAHUS
COBEPLIAEMBIX JEUCTBUA M MBICIUTEIBHBIX IPOLECCOB, HUX pPE3YyJbTATOB H



OCHOBaHHM, MCIOJIB30BaTh MPUEMBI PEQIIEKCUU IS OIEHKH CUTYaIlMH, BhIOOpa
BEPHOTO PEIICHUS;

OIICHUBATh PUCKU U CBOCBPEMEHHO MIPUHUMATH PEIICHUS 110 UX CHIXKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX TNpU aHalIU3e pe3yJbTaToB
JIEATEIIbHOCTH.

3) npuHATHS ce0s1 U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTbl APYTMX TNpU aHalIU3e pe3yJbTaToB
JIEeATEIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX Ha OIIHMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMHU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

B mnporecce uzyuenus xypca uWHGOPMATUKU yriayOnéHHOTO ypoBHS 6 10
Knacce oOydaromuMucs  OyayT  JOCTUTHYTBI  CIEIYIOUUME  MpPeIMETHBIC
pE3yNbTATHI:

BIIAJICHUE TPEICTABICHUSAMH O pOJIM WHPOPMAIMM W CBS3aHHBIX C HEU
MIPOIICCCOB B TMPHUPOJE, TEXHUKE U OOIIECTBE, MOHATHUSAMH «HUH(POPMAITUIY,
«MH(QOPMALIMOHHBIM  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHUCTEMbD»,
«cuCcTeMHBIN AP DeKT», «MHPOPMAITMOHHAS CHCTEMaY, KCHCTEMa YITPaBICHUY,

BIAJICHUE METOJaMH TOMCKa wWHopMamuu B ceth VIHTepHET, yMeHwue
KPUTHUYECKU OIIEHUBATh MH(OpMaIIO, TOydeHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepu3oBaTh OOJbLIME JaHHbIE, MPUBOAUTH IPUMEPHI
UCTOYHUKOB WX TIOJIYYCHHS W  HAMpaBJICHUS  HWCIIOJB30BAHUSA, YMCHHE
KJacCU(UIIMPOBATh OCHOBHBIC 3a/ladyd aHalu3a JaHHBIX (IMPOTHO3WPOBAHMUE,
Kiaccudukanus, KJIacTepHu3alus, aHaIMn3 OTKJIOHEHUH), MOHUMATh
MOCJIEIOBATEIHLHOCTD PEIICHUs 3aa4 aHalIu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYMCTKA W OIICHKAa KadecTBa JaHHBIX, BBIOOP W/HWIM TIOCTPOCHUE MOJIEIH,
nmpeoOpa3oBaHre JaHHBIX, BU3YaTU3allus TaHHBIX, MHTEPIPETAINS PE3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIUIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TEHJICHIIUNA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BIIAJICHUEC HABBIKAMU PAOOTHI C OMEPAIIMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJIAaMUA TPOTPAMMHOTO OOecCredeHus: JUIsd pelIeHus Y4YeOHBIX 3a7ad  II0
BBIOpAaHHOM CHieIUaIN3alnu;

HaJIMYHE MPEJCTaBICHUN 0 KOMIBIOTEPHBIX CETSIX U X POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUAIIAX OPTaHU3ANNU U (PYHKIIMOHUPOBAHHUS KOMITHIOTEPHBIX
ceTeil, 00 oOmUX MTpUHIMNAX pPa3pabOTK W (PYHKIIMOHUPOBAHUS WHTEPHET-
MIPUIOKEHNM;



NOHUMaHHE Yrpo3 HWHPOPMAIMOHHON O€30IacHOCTH, HCIOJb30BaHUE
METOJIOB M CPEACTB MPOTUBOJEHCTBUS OJTHUM yrpo3aM, COOJIIOJICHHE Mep
0e30MacHOCTH, MPEJOTBPAIIAIOIINX HE3AKOHHOE PacIpOCTPaHEHUE MEPCOHAIbHBIX
JAHHBIX, COOJIIOIEHHE TPEOOBAaHUI TEXHUKU O€30MaCHOCTH M TMTMEHBI IPHU padoTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPYKEHUSI, TOHUMAaHHE
MIPABOBBIX OCHOB MCIOJB30BAHUS KOMIIBIOTEPHBIX MporpamMM, 0a3 JaHHBIX H
paboTel B cetu MIHTEpHET;

NOHMMAaHWE OCHOBHBIX TPHUHIMIOB JHCKPETU3AIMUA DPA3IAYHBIX BHJIOB
uHOpMaIMU, YyMEHHUE ONpEeNesiTh HWHPOPMAIUOHHBI OO0BEM TEKCTOBBIX,
rpauueckuX W 3BYKOBBIX JIAHHBIX NPU 33JaHHBIX MapamMeTpax TUCKpPETU3alNH,
YMEHUE OIpEeAeNATh CPEJHIOI0 CKOPOCTh I€pelayd JIaHHbIX, OLICHUBATh
U3MEHEHUE BPEMEHH TMepefauyd MpH H3MEHEHHH HH(POPMAIMOHHOTO O0BEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

yYMEHHUE HCIOJIb30BaTh MPHU PEHICHUH 3a]a4 CBONCTBA MO3UIIMOHHOMN 3amucH
Yucell, alTOPUTMa MOCTPOEHUS 3aIIUCH YUCIIA B TO3ULIMOHHOM CUCTEME CUUCIICHHUS
C 33JlJaHHBIM OCHOBAHMEM M IOCTPOCHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
3TOr0 4YHCia B TO3UIMOHHOM CHCTEME CUUCICHHUS C 3aJaHHBIM OCHOBaHUEM,
YMEHUE BBIMOJIHATh apUPMETHUYECKHE OINepaldd B TMO3UIIMOHHBIX CHCTEMaxX
CUHCIICHUST;

YMEHHE BBINOJIHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONIB3Ys
3aKOHBl ~ajareOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAKEHUE B
JTU3BIOHKTUBHOM W KOHBIOHKTUBHOM HOPMAJIbHBIX (pOpMax Mo 3aJaHHOW TaOiuIle
UCTUHHOCTH, HUCCJEN0BaTh OOJACTh MCTHMHHOCTU BBICKA3bIBAHHUS, COJIEPIKAILETO
NEpPEMEHHbBIE, PEeIIaTh HECIOKHbIE IOTHYECKUE YPABHEHHS U CUCTEMbI yPaBHEHUH;

MOHMMaHUE 0a30BBIX AJITOPUTMOB OOpPaOOTKH YHCIOBOM U TEKCTOBOM
uHdopmaluu (3anuch 4ucea B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HaXOXICHHE
BCEX MPOCTHIX YUCEN B 33JaHHOM Juana3zoHe, 00paboTKa MHOTOPA3PSAIHBIX IEJIbIX
YHCeNl, aHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHUX), aITOPUTMOB MOMCKA U COPTUPOBKH,
YMEHHE OIpeNeysTh CI0XKHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJIrOpUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MacCuBa, COpPTUPOBKAa MAacCHBa, MepeOOpHBIE
QITOPUTMBI, TBOUYHBIA TIOWCK) W TPUBOJUTH MPUMEPHl HECKOJbKHX aJITOPUTMOB
Pa3HOM CIIOXKHOCTH ISl pELIEHUsI OJTHOM 33]1a4H;

BIIAJICHUE YHUBEPCAIBHBIM SI3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHSI
(Python, Java, C++, C#), mpencraBieHUsMH O Oa30BBIX THUIAX JAHHBIX H
CTPYKTypax /JaHHBIX, YyMEHHE UCIOJIb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKIIMM, YMEHHE OCYLIECTBIATH aHaJU3 MPENJIOKEHHOW MPOTrpaMMBbI:
OTIPEIENISITh PE3YIBTAThl PA0OTHI MPOTPAMMBI TIPU 3aJaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPENENsITh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJIYYEHHE YKa3aHHBIX



PE3yNbTATOB, BBISBIATH JaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMIMOKE B padoTe
porpamMmsl, HOPMYIUPOBATH MPEJIOKEHHUS [0 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHME CO3/aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE JIOKYMEHTHI W
JIEMOHCTPALIMOHHBIE MAaTEpPHAIbl C UCIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh AJIEKTPOHHBIE TaOMUIbI IJIsl aHAJIN3a, MPEACTABICHUS
u  00paOOTKM  JaHHBIX  (BKJIIOYAash  BBIYUCJIIECHHUE  CYMMBI,  CPEIHETO
apu(MEeTHUUECKOro, HauWOOJBIIETO W HAWMEHBIIETO 3HAYCHUH, peIlICHUE
ypaBHEHUH, BHIOOP ONTUMAIBHOTO PEUICHUsS, MOM00p JWMHUHM TPEHJA, pelieHue
3aJlay IPOTHO3UPOBAHMS).

B mnpouecce uzyuenus kypca MHPOPMATHKU YIiyOJEHHOTO ypoBHS 6 11
Knacce oOydaromMMHucs  OyAyT  JOCTUTHYTBI — CIEIYIOIIUME  MNPEIMETHBIE
pE3YIbTaTHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOIbI), UCIOJIb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPY>KUBATh M UCHPABIATH OLIMOKU MPU Nepeaade
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIOIINN HAUMEHBIIIYI0O BO3MOXHYIO CPEIHIOI0
JUIMHY COOOIIEHHUS] TPH HU3BECTHOW YACTOTE CHMBOJIOB, MOSICHSATH MPUHIIUIIBI
pabOTHI MPOCTHIX AJTOPUTMOB CHKATHS JAHHBIX;

YMEHHUE pellaTh AIrOPUTMHUYECKHE 3a/1aui, CBS3aHHBIE C aHAJIU30M IpadoB
(3a7a4M  TOCTPOCHHS ONTHUMAIBHOTO TIYTH MEXIy BepIIuHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NIMYHBIX  MOYTe  MEXAy  BEpUIMHAMH
OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada), yMeHHe HCIOJIb30BaTh AEPEBbs MpPU
aHajgu3e M TOCTPOCHUM KOJOB M IS TNPEACTABICHUS apUPMETUUECKUX
BBIPAKEHU, IPU PELICHUH 3a/1a4 TOMCKA U COPTHUPOBKHU, YMEHUE CTPOUTH JEPEBO
UTPHI TI0 33JJAaHHOMY QJITOPUTMY, pa3padaTbiBaTh 1 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTpaTEruio UrPhI;

yMEHHE pa3palaTbiBaTh U PEAJIM30BBIBATH B BHJAE MpOrpaMMm 0a30BbIC
aIrOPUTMBI, YMEHUE HCMOJb30BaTh B MPOrpaMMax JIaHHBIC PA3IMYHBIX THUIIOB C
Y4ETOM OrpaHUYEHUN Ha WAMa30H MX BO3MOYKHBIX 3HAYEHUW, NPUMEHATH MpU
pelIeHnH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CJIOBApH, CTEKH, OUEPE/IH, ICPEBhs),
UCIOIB30BaTh 0a30BbIE€ OMNEpallMd CO CTPYKTYpamMHu JIaHHBIX, MPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TIOAMPOTPAMMBI /I 00paOOTKH YHCIIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTPOK, HMCIOJIb30BaTh MpPH pa3pabOTKe MporpamMMm OUOIHOTEKH
noAmporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB cpefbl pa3padOTKH, YMEHHE UCIIOIb30BaTh CPEACTBA OTIAKU IPOrpaMM B
cpezie NporpaMMUPOBaHUs], YMEHUE JOKYMEHTUPOBATH POrPaAMMBI;

yMEHHUE CO3/1aBaTh BEO-CTPaHUIIbI;



BJIQJICHUE OCHOBHBIMH CBEJEHUSMU O 0a3ax MaHHBIX, UX CTPYKTYPE,
CpelCcTBaxX co37aHUsi M paboThl C HUMH, YMEHHE HCIIOJIb30BaTh TaOIUYHBIC
(penanuroHHbIe) 0a3bl JAaHHBIX (COCTABIISITH 3aMPOCHl B 0a3axX JaHHBIX, BBIMOJIHATH
COPTUPOBKY M IOMCK 3amHceil B 0aze JaHHBIX, HAMOJIHATH pa3paboTaHHYyrO 0a3y
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

yMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATUUECKIE MOJIEIH VISl aHAlli3a
O0OBEKTOB M TIPOIECCOB: (HOPMYJIMPOBATH 11€JIb MOJCIUPOBAHUS, BBIMOJIHATH
aHaliM3 pe3yJIbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIHPOBAHUS, OICHUBAThH
COOTBETCTBHE MOJEIU MOJIEIUPYEMOMY OOBEKTY HWIJIM IPOLECCYy, MPEICTaBIATh
pE3yNbTaThl MOICTUPOBAHUS B HATJISTHOM BUJIE;

YMEHHE OpraHW30BBIBATH JIMYHOE WH(DOPMAIIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHUEM PA3UYHBIX CPEICTB MH(PPOBBHIX TEXHOJOTHH, TOHWMAHHE
BO3MOXKHOCTEH TMHQPOBBIX CEPBUCOB TOCYNAPCTBEHHBIX YCIYT, ITHU(GPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX IMPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTpaHHYCHHUS
NPUMEHEHHUSI TEXHOJOTH MCKYCCTBEHHOTO WHTEIUIEKTAa B Pa3MYHBIX OONACTSX,
HAJIMYKUE TIPEJICTABICHUH O Kpyre pelraeMbix 3aJad MAIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KiIacCU(PUKAUKA ¥ MPOTHO3UPOBAHUS) HATMYKUE MPEACTABICHUM
00  HWCMONB30BaHWM  HWHMOPMAIMOHHBIX  TEXHOJOTHMA B Pa3JIMYHBIX
npodecCUOHANIBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrtpoabnsbie | Ilpakrnyeckue
NpPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
11 KomMmibsrotep - yHHBEpCanbHOE YyCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [IporpammHOe obecrieueHne 6
1.3 KommnsrorepHsie cetn
1.4 WNudopmannonnas 6€30MacHOCTb 7 2
Hroro no pazneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HHPOPMATHKH
IIpencraBnenue nHGpoOpMaLuu B
2.1 peAt bopvan 19 2
KOMIIbIOTEpE
2.2 OcHOBBI aJIreOpbl JTOTUKU 14 1
23 Kommnerotepras apupmeTrnka 7 1
Hroro no paszneny 40
Pa3nes 3. AnropuT™Mbl M NIpOrpaMMHpOBaHHe
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMel 8 2
33 YucneHHble METOIBI 5
3.4 AJIrOpuTMBI 06PabOTKH CUMBOJILHBIX 5 1




JaHHBbIX

3.5

AnroputMbl 00pabOTKH MacCHUBOB

10 3.5
Hroro no paszuneny 44
Pa3nen 4. UngopmMannoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 JaHHBIX 3
Uroro no pazaeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5
11 KUIACC
KosnnuyecTBo yacos JIEKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM nu¢pposbIe
Ne /i P Kontpoabubie | IlpakTuueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl
Pa3znen 1. Teopernueckue 0CHOBbI HH(POPMATHKH
L1 WNudopmanius u H”HPOpMaIIMOHHBIE 10 )5
MIPOLIECCHI
1.2 MopnenupoBanue 8 2
Hroro no paszueny 18
Pa3pnen 2. AnropurtMbl ¥ IporpaMMHupOBaHHeE
2.1 DJIEeMEHTHI TEOPHUU AIITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JaHHBIX 28 10
2.3 OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO 16 4.5




IPOrpaMMHUPOBAHUS

Uroro no pazneny 50
Pazpnen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnbsroTepHO-MaTeMaTHYECKOE g 5
' MOJIETTMPOBAHHE
3.2 ba3sl nanHbBIX 10
33 Be6-caiitbt 14
34 Kommnbrorepnas rpaduka 8 3.5
3.5 3D-moaenupoBanue 8 3
Uroro no pazaeny 48
PesepBHOE Bpems 20
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 0 36.5
IHOYPOYHOE IIVIAHUPOBAHMUE
10 KJIACC
JJIeKTPOHHBbIE
nu(ppoBbIe
N KonnuecTBo 4yacos o0pa3oBaTe/bHbIE
B ecypchl
w/n Tema ypoka pecyp
K
Beero oHTpoJbHbIe | [IpakTHYeckue
padoThbI padoThI

TpeOoBaHMs TEXHUKH 0€30MTaCHOCTH U
THTHEHBI IPH paboTe ¢ KOMITBIOTEPaMU H
JPYTUMH KOMIIOHEHTaMU I POBOTO




OKpPYKEHHUS

[IpuHUMIBI pabOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMH C TOMOIIIBIO IIKH.
KoHTposieps! BHEIIHUX yCTPONCTB

ABTOMAaTHYECKOE BBITIOJIHEHUE ITPOTPAMMBbI
MPOLIECCOPOM

OnepaTuBHas1, MOCTOSIHHAS U
JOJITOBpeMeHHas naMsATh. KoHTposepsl
BHEITHUX YCTPOUCTB. [Ipsimont qocTyrm k
naMATH

COBpeMeHHBIe KOMIIBIOTCPHBIC TCXHOJIOI'UH

[IporpamMmmHOe obecrieueHue KOMIbIOTEPOB,
KOMITIBIOTCPHBIX CUCTEM U MOOMJILHBIX
YCTPOWCTB

CucteMHOe ITporpaMMHOE obecrieueHue.
OrnepalilnOHHBIE CUCTEMBbI

Yrunutel. [IpaiiBepsl yCTPOUCTB.
[TapamiensHOE IPOrpaMMHUPOBAHKE

10

NucTammdanus 1 [eHHCTAIUIS IS
MPOrpaMMHOTO 00ecTIeueHuUs

11

@ainosle cucteMsl. [I[pruHIMANIBL
pa3MenIeHusl 1 IMEHOBaHUs (HaiIOB B
noJroBpeMeHHoM maMsTH. [11abmonsr ms
omucaHus Tpynn ¢Gaiios

12

3akoHoaarenbcTBO Poccuiickoit @enepanuun
B 00JIaCTH ITPOrpaMMHOI0 00€CIIEYEHUS U
JaHHBIX




[IpuHIMITBI TOCTPOEHUS U anapaTHbIe

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEM.
CereBble MPOTOKOJIBI

14 Cetb UnTEpHET

15 Paznenenue IP-ceTn Ha moaceTr ¢ MOMOIIBIO
MacOK IIOJCETEN

16 CereBoe aIMUHUCTPUPOBAHNE
Bune! nestenbHocT B cetu HTEpHET.

17 Cepsucel HTEepHETa. ['OCy1apCTBEHHbBIE
AEKTPOHHBIE CEPBUCHI U YCIYTH

18 Nudopmannonnas 6€30macHOCTh

19 BpenonocHsle mporpaMmMHOe 00ecriedeHne u
MeTO/1bl OOPHOBI C HUM

20 [IpakTuyeckas pabora o Teme
" AHTUBUPYCHBIE IPOIPaMMBbI"
Opranu3zaius JMYHOTO apXuBa UH(OPMALIUH.

21 PesepBHoe konupoBanue. [laponbHas
3alUTa apXuBa

22 [[IudpoBanme naHHBIX

” AnroputMm mudponanus RSA.
Creranorpagus

24 [IpakTuyeckast pabota o Teme
"[udposanue naHHBIX"
Wndopmanus, 1aHHbIe ¥ 3HAHUS.

25 WudopmannoHHble MpoIecchl B IPUPO/IE,
TEXHUKE 1 00I11ecTBE

26 HemnpepsiBHBIE U IUCKPETHBIE BEIUNYUHBL U




curHaibl. Heo0X0IMMOCTh TUCKPETU3AIIH
WHpOpMAIINH, IPeTHA3HAYCHHON /IS
XpaHEeHMUS, epeiadi 1 00paboTKH B
PPOBBIX CUCTEMaX

27

JIBonuHOE KOgupoBaHue. PaBHOMEpHBIE U
HepaBHOMEpHbIE KO/bl. JlekoanpoBaHue
COOOIIIEHHH, 3aIUCAHHBIX C IIOMOIIBIO
HEPABHOMEPHBIX KOJIOB

28

VYcenosue ®ano. [Toctpoenne 01HO3HAYHO
JIEKOIUPYEMBIX KOJIOB C TOMOIIBIO I€PEBA.
I'pad An. A. MapkoBa

29

EauHUIB I3MEpEeHUs KOTHYECTBa
nHpopmanuu. AndaBUTHBIN MOIXOA K
OLIEHKE KOJIMYECTBa HH(POpMAIHU

30

CucTeMbl CUHUCIICHUS

31

[TepeBoa uncen U3 0AHON CUCTEMBI
CUYHCJICHHS B IPYTYIO

32

HBOI/I‘IHaH, BOCBMCpHUYHAA U
meCcTHaAuaTCpuIHas CUCTEMbBI CUUCIICHUA,
CBsA3b MCXKIY HUMHU

33

I[BOI/I‘IHaSI, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHasA CUCTEMbI CUUCIICHUS,
CBsA3b MCXKIY HUMHU

34

I[BOI/I‘IHaSI, BOCBMCpHUYHAA U
mecTHaaguarepuiIHasd CUCTCMbI CUHUCIICHUS,
CBs3b MCXKIY HUMU

35

ApI/I(bMCTI/I‘{CCKI/Ie OIrcpanru B MO3UIITUOHHBIX
CUCTEMAaX CUHCIICHUA




TpounuHas ypaBHOBElLIEHHAs CUCTEMA

36
CUMCTICHUS

37 JIBOMYHO-JIeCITUYHAS CUCTEMAa CUUCIICHUS

38 KoaupoBanue TekcToB

39 PactpoBoe konupoBaHue n300paxeHuit
[TpakTrueckas paboTa Mo Teme

40 " luckpeTrusanus rpadpudecKon
uHdopmarun"
LIBeToBbIe MOAETN. BekTopHOE

41 koaupoBanue. @opmatsl (haiios.
Tpéxmepnas rpaduka. @paxranpHas
rpaduka
Koauposanue 3Byka. Onenka
nH(OPMaLIMOHHOTO 00BEMA 3BYKOBBIX

42 JAHHBIX MPU 33JaHHBIX YACTOTE
JUCKPETU3ALMU U Pa3psIIHOCTH
KOJMPOBaHUS

43 [IpakTuyeckast pabota o Teme
"JluckpeTusanys 3ByKoBoi HHPopMauun'"

44 OcCHOBBI aIreOpsl JIOTUKU

45 Jlornueckue oneparuu. TabmuIbl
UCTUHHOCTH
Jlornueckue BeipaxkeHus. Jlornueckue

46 TOXaecTBa. JloKa3aTenbCTBO JIOTHYECKUX
TOKJIECTB C MTOMOIIBIO TAOIUI] HCTUHHOCTH
[IpakTuueckas pabora no teme «Ilocrpoenue

47 Y aHaJIU3 TaOJIUI] HCTUHHOCTU B TaOJIMYHOM

mporeccopey




48

Jlornueckue onepanuy 1 onepaunuu Haj
MHO>KE€CTBaMHU

49

Jlormueckme Orcpanvu U onepalu Haj
MHOXKECTBaAaMH

50

3aKOoHBI aNTeOphl TOTUKH. DKBUBAJICHTHbIC
peoOpa3oBaHus JIOTHYECKUX BBIPAKECHUIN

51

Jlornyeckue ypaBHEHUs U CUCTEMBbI
ypaBHEHUH

52

Jlornyeckue QyHKIMU. 3aBUCUMOCTD
KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKIUH OT KOJIMYEeCTBa apryMEHTOB.
[TonHbIe cucTeMbI TOTHYECKUX (HYHKIIUH

53

Kanonuueckue Gpopmbl Toruueckux
BbIpaxxeHHi1. COBEpILICHHBIE
JTU3BIOHKTUBHBIE U KOHBIOHKTUBHbBIE
HOpMaJIbHbIE (POPMBI, ANTOPUTMBI UX
MOCTPOEHUS MO TaOJIMIIe ICTUHHOCTH

54

Jlorndeckue 3JIEMEHTBI B COCTaBe
KOMITbIOTEpA

55

Tpurrep. Cymmarop. MHoropa3spsiaHblit
CyMMaTop

56

[TocTpoenune cxem Ha JJIOTUYECKUX
3JeMEHTaX. 3aluCh JOTHYECKOTO BHIPAKECHUS
10 JJOTUYECKOHN CXEME

57

MI/IKPOCXCMH 1 TCXHOJIOI'UA UX
NpOU3BOACTBA

58

Hpe,[[CTaBJ'ICHI/Ie OCIbIX YHMCCII B TIaMATH
KOMIIBIOTCPA. Ol"paHI/I‘IeHHOCTL Juaria3oHa




Yycell IpU OTpaHUYEHUU KOJINYeCTBa
pa3psaaoB. [lepenonHenue pa3psgHOl CETKU

59

be33nakoBbIe 1 3HAKOBBIE JJAHHBIE.
3HaKOBbIN OUT. [IBOMYHBIN JOTOTHUTETHHBINA
KO/l OTPULIATEIbHBIX YUCE

60

[ToOuTOBBIC TOTUYECKHE OTICPAITUH.
Jlornyeckwuii, apupmMeTUIECKHA 1
[UKJINYECKUNA CIBUTH

61

HIudpoBanue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «ucknovaroniee MJIN»

62

Hpe):[CTaBJ'IeHI/Ie " XpaHCHHUC B IIaMATH
KOMITBIOTEpAa BCHICCTBCHHBIX YHUCCII

63

BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK MpH
BBIYHCJIEHUAX

64

[IpakTuueckas pabora no teme «M3yyenue
MIOPA3PSAHOTO MAIIMHHOIO MPECTaBICHUS
LETIBIX U BEIECTBEHHBIX YHCEI»

65

AHanu3 anropuTMoB

66

OTansl pelieHus 3a/1a4 Ha KOMITBIOTEpE.
HHucTpyMeHTalbHbIE CPEACTBA: TPAHCIATOD,
OTJaT4UK, TPOPUINPOBIIUK

67

Cpena nporpammupoBanus. Komnuisiuus u
UHTEpIpeTanus nporpaMM. BupryanbHble
MalluHbl. IHTerpupoBaHHas cpeaa
pa3paboTku

68

MCTO,HLI OTJIaJIKH IIpOorpaMm

69

Turmsr NEPEMECHHBIX B A3BIKC




MIPOrpaMMHUPOBAHUS

70 O6paboTKa LENTbIX YUCET 1
71 OO0paboTKa BEIECTBEHHBIX YHCEI |
72 Ciy4daiiHble U NICEBIOCITYYaliHbIE Yncia 1
73 Betrsnenus. CiioxHbIE yCIOBUS 1
74 uxisl ¢ ycrnoBuem 1
[[MKIBI 110 IEPEMEHHOM.
75 B3anmo3amMeHs1eMOCTh pa3InyHbIX BUIOB 1
IUKIIOB
76 O06paboTka HaTypaJbHBIX YHCEN C 1
HCIOJIb30BaHUEM ITHKIIOB
HaxoxaeHnue Bcex MpoCThIX YHCEl B
77 3amanHoM nuana3one [Ipaktuyeckas pabora 1 0.5
no Teme «Pemenue 3a1ay MmeTogoM
nepedopa»
78 HNuBapuaHT HuKia 1
79 JloKyMeHTupOoBaHuE Nporpamm 1
80 O06paboTka JaHHBIX, XpaHALIMXCS B (aiimax |
81 Pas0Ouenue 3amaun Ha rog3zagayu 1
Hcnonws3oBanue cTraHapTHOM OMOIHMOTEKH
2 A3bIKa MporpaMMmupoBanus. [lonkmouenue |
OMOIMOTEK MOANMPOrPaMM CTOPOHHHX
POU3BOAUTENEH
83 [Toanporpammsl (poueaypsl U GyHKIIUN) 1
84 [Monnporpammsl (Iporierypsl U PyHKITUH) 1
85 [IpakTuueckas pabora no teme "PazpaboTka 1 I

noanporpamMm”




Pexypcus. PexypcuBHBIE 0OBEKTHI
(bpaxramnsr). PekypcuBHBIE TPOLIETyPHI U

86 ¢yHkuuu. Mcenonp3oBaHue cTeka uis
OpraHu3alK PEKYPCUBHBIX BBI30BOB

87 [IpakTuueckas pabora no Teme
"PexkypcuBHBIE TOITPOrPaMMBbI"

28 MopaynpHBIN IPUHIMI IOCTPOCHUS
nporpamm

89 YucneHHble METOIBI

90 [IpakTryeckas paborta no Teme «HucieHHoe
peleHne ypaBHEHU I

o1 Hcnonb3oBanue TUCKpETU3alUK B
BBIUUCIIUTEIBHBIX 3aa4ax
[IpakTuueckas pabora o Teme

92 «IIpnbnmxEHHOE BBIUMCICHNUE JUIMH KPUBBIX
U TUIomaae Gpuryp»

93 [Ipakruyeckas padora o Teme «Ilomck
MakcuMyMma (MUHEMyMa) QyHKIIUN
O06paboTka CHUMBOJIBHBIX JTAHHBIX.

04 Anroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOACYET KOJIUYECTBA IOSIBJICHUI CUMBOJIA B
CTpOKE
Anroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:

95 pa3OueHue CTPOKHU Ha CJIOBa 10 MPOOETbHBIM
CHUMBOJIaM
Anroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:

96 HIOUCK MOJICTPOKH BHYTPH JTaHHOH CTPOKH;

3aMeHa HalJICHHOM MOJCTPOKHU Ha IPYTYIO




CTPOKY

97

[IpakTuueckas pabora no teme "O6paboTka
CTPOK C MCNOJIb30BaHUEM (PYHKIIMHA
CTaHJapTHOW OMOJIMOTEKHU S3bIKA
porpaMMupoBaHus”

98

I'enepanus coB B 3aJaHHOM asihaBUTE

99

MaccuBsl 1 IOCIEA0BATENBHOCTH YUCEL.
[IpakTuyeckas pabora no Teme "3amnonHeHue
Maccusa'

0.5

100

O060061EHHbIE XapaKTEePUCTUKN MacCHBa

101

JIMHEWHEIN TTONCK 3aJaHHOTO 3HAYECHUS B
Maccuse. [IpakTudeckas padbora mo Teme
"JIMHEeWHBIN TOMCK 3aJaHHOI0 3HAYCHUS B
maccube"

0.5

102

[IpakTuueckas pabora no teme "Ilonck
MUHHMAaJIBHOTO (MAaKCUMAIILHOTO) 3JIEMEHTA
B YMCJIOBOM Maccuse"

103

CopTHpoBKa OTHOMEPHOT'O MAaCCHBA.
[IpocThie METOIBI COPTHPOBKH.
[IpakTuueckas pabora no teme "IIpocTeie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5

104

CoptupoBka cnusiHueM. beictpas
coptupoBka MaccuBa (anroputm QuickSort).
[TpakTudeckas padbora no Teme "breicTpas
COpTHUPOBKA MaccuBa'

0.5

105

JIBOMYHBI MOUCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTuueckas pabora mo reme
" JIBOMYHBIN MOUCK"

0.5




106

JIByMepHBIE MacCHBBI (MaTPHIIHI)

107

AnroputmMbl 00pabOTKH MaTpHIL

108

Pemenue 3aJa4 a"HaJIn3a JaHHBIX

109

CpeI[CTBa TEKCTOBOI'O IIpoLeccopa

110

KomneroTepHas BEpCTKa TEKCTa

—_— | | = = | =

111

[IpakTuueckas pabora no teme "BépcTka
AOKYMCEHTOB C MAaTEMAaTUICCKUMHU
¢dbopmymnamu”

112

HNHCcTpyMEHTBI peLieH3UpOBAHNS

113

[IpakTuyeckas pabota o Teme
"MHoOrocTpaHM4HbIE JOKYMEHTHI"

114

O6naunble cepBuchl. KomektuHas pabora
¢ nokymeHtamu. [IpakTuueckas pabota mno
teme "KomtekTuBHas padbora ¢
JOKyMeHTaMu"

0.5

115

Ananus na"gHeIX. bospinye nandbie

116

Marmanoe oOy4deHue

117

AHanu3 TaHHBIX C TOMOIIBIO AJIEKTPOHHBIX
TabIUI]

118

[IpakTuueckas pabora o Teme "Ananus
JAHHBIX C MOMOIIBIO JIEKTPOHHBIX TabsHI"

119

[TocTpoenue rpadgukoB GyHKITHIA.
[IpakTrueckas padota o teme "Harnsanoe
IpeJCTaBICHUE PE3YIbTAaTOB
CTaTHUCTUYECKOM 00pabOTKU JaHHBIX B BHJIE
JarpamMm cpeicTBaMH peIakTopa
ANEKTPOHHBIX TabmuI"

0.5




Jlunuu tpenna. [Ipaktuueckas padota mo

120 teme "l[lonGop nmuHUYM TpeHa, 1 0.5
MPOrHO3UpOBaHUE"
[TonOop napamerpa. [IpakTuueckas pabora

121 1o TeMe "YHucieHHoe pelieHrne ypaBHEeHU ¢ 1 0.5
TTOMOIIIbIO TT0100pa mapamerpa'
OnTuMu3zanus Kak MOMCK HAMITY4ILIero
pelIeHHs B 3aJJaHHBIX YCIOBUSX.

122 [IpakTuueckas pabora no teme "Pemenue 1 0.5
3aJ1a4 ONTUMH3ALUHU C IOMOILIBIO
AJEKTPOHHBIX TabuI"

123 PesepBHoe Bpems 1

124 PesepBHOE Bpems 1

125 Pe3epBHOE Bpems 1

126 PesepBHOe Bpemst 1

127 PesepBHoe Bpems 1

128 PesepBHOE Bpems 1

129 Pe3epBHOE Bpemst 1

130 PeszepBHOE Bpems 1

131 PesepBHOe Bpems 1

132 PesepBHOE Bpems 1

133 Pe3epBHOE Bpems 1

134 PeszepBHOE Bpems 1

135 PeszepBHoe Bpemst 1

136 PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 21.5




11 KIIACC

n/n

Tema ypoka

KoanuecTBo yacos

KonTpoJbHble

Bcero
padoTsbI

IIpakTHyeckne
padoThI

Jlara
U3ydeHus

DJIeKTPOHHBbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

KonuuectBo nndopmanmu

AJII‘OpI/ITMBI CXXaTus JaHHBbIX

Anroput™m Xadpmana

[TpakTrueckas padota o Teme "Crxatue
JAHHBIX C MTOMOIIBIO ANTOPUTMA
Xaddmana"

Anroputm LZW

AJIFOpI/ITMBI CKaTus JaHHBIX C IIOTCPSAMMU.

[TpakTnueckas pabora no teme "Cixxatue
JIaHHbIX ¢ noTepsMu (anroputmsl JPEG,
MP3)"

0.5

CkopocCTh niepeiauu JaHHBIX

HOMCXOYCTOI\/’I‘H/IBBIG KOAbI

[TpakTrueckas paboTa mo Teme
"[TomexoycToiYMBBIE KOABI"

10

Cucrembl. KOMITIOHEHTHI CHCTEMBI U UX
B3auMoieiicTBue. CucteMHbIi A(EKT.
VYrpasienue kak nHGOOPMAIIMOHHBIN




nporecc. OOpaTHas CBA3b

11

Mogenu u MoaenupoBaHue

1
12 I'pader 1
13 Pemenue 3amau ¢ momoinsto rpadoB 1
14 HepeBbs 1
15 OCHOBBI TEOPUH UTP 1
[Tpaktuyeckas padora no Teme "[lonck
16 BBIUTPBIIIHON CTPATETUH B UTPE C TIOJHOU 1
uHpopmanuein"”
17 CpencTBa UCKYCCTBEHHOTO MHTEIIJIEKTA 1
13 [TpakTuueckas padota o Teme "Cpeacrra 1
HMCKYCCTBEHHOTO MHTEJIJIeKTa"
dopManuzanus MOHITHS AJITOPUTMA.
19 Mammna TreropuHra Kak yHuBepcaabHas |
MoJeb Berunciaenuil. Teznc Uépua—
Treropunra
[TpakTnueckas paboTa 1o Teme
20 "CocTaBieHHue IPOCTON MPOrpaMMBbl JIJIs 1
MamuHbl TeropuHra”

21 Mamuna [Tocta 1
22 HopmaneHbie anropudmel MapkoBa 1
AJITOPUTMUYECKHU HEPA3PEIINMbIC 3a/1a4H.

23 3amavya octaHoBa. HEBO3MOXKHOCTE 1

ABTOMATUYECKOU OTJIAJKHU MpOorpaMm
24 CH0XHOCTH BBIUUCIICHUHN 1
75 ITouck npocCTHIX YKCEI B 3aJaHHOM 1

Jrana3oHe ¢ MIOMOMIBIO aJIrOPUTMa




«pemeto Dparochenar

26

[TpaxTuueckas padbora no teme "Ilonck
IIPOCTBIX YKCEN B 33/1aHHOM Jihana3zoHe"

27

MHoropa3psiAHbIe LeNble Yrcia, 3a7a9u
JUIMHHON apu(METHKH

28

[TpakTryeckas paborta o Teme
"Peanu3arys BEIYUCIEHUH C
MHOTIOpa3psAHbIMU YHCIaMu"

29

CrnoBapu (accolMaTUBHBIC MACCUBBI,
OTOOpakeHMS ). X3I-TaOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CJIOBapsi JJIs 33/IaHHOTO TEKCTa

30

[TpakTrueckas paboTa mo Teme
"[TocTpoenue anhaBUTHO-YACTOTHOTO
cloBaps ISl 3aJaHHOTO TekcTa'"

31

AHaJ'II/I3 TCKCTA HA €CCTCCTBCHHOM S3BIKEC.
Brigenenue mociie1oBaTeIbHOCTEH 110
mabsony. PerynspHbie BhIpaxKeHHs.
YacTOoTHBIN aHAIHN3

32

[IpakTnueckas padbota no teme "AHanus
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

33

Crexu. AHAJIN3 PABUIBHOCTH CKOOOYHOTO

BBIPAKCHUS

34

Brruucnenue apudmeTnueckoro
BBIPA)XEHUS, 3aIIMCAHHOTO B MMOCT()PUKCHOM

dbopme

35

[TpakTuueckas pabota 1o Teme
"Brrancienue apuMeTHIECKOTO




BBIPA)KCHUSI, 3aIIMCAHHOTO B MOCT()UKCHOM
dbopme"

36

Ouepenu. Mcnonb3oBanue odepenn ais
BPEMEHHOI'O XpaHEHUS JaHHbIX

37

[TpakTuyeckas pabora 1o Teme
"Ucnons3oBanue ouepean"”

38

JepeBbs. Peanuzanus gepeBa ¢ HOMOIIbIO
CCBUIOYHBIX CTPYKTYp. J[BonuHbIE
(OunapHble) nepeBbs. [locTpoenue nepepa
JUIS 33JJAHHOTO apU(PMETHIECKOTro
BBIP)KEHUS

39

[TpakTudeckas pabota mo Teme
"Ucnonp30BaHNe 1EPEBLEB IS
BBIYHCTICHHS apU(METHIECKHIX
BBIpaKEHUI"

40

PekypcuBHBIC aropuTMBI 00X0/1a IepeBa.
Hcnonp30BaHue CTeKa M 04PN JUIS
00xoma nepena

41

PekypcuBHBIC aJITOpUTMBI 00X0/1a JIepeBa.
Hcnonp30BaHue CTeKa M OYePEIH JUIS
00xoma nepena

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHHMaJIBHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOpPUEHTHPOBAHHOTO rpada

43

Oo6xonx rpada B rirybuny. O6xox rpada B
MIAPUHY

44

KomnuectBo Pa3JIMIHBIX HYTeﬁ MCKOAY




BEPIIMHAMU OPHUECHTUPOBAHHOTO
AIUKINYECKoro rpada

45

Anroput™m JlefKCTpHI.

46

[TpakTryeckas pabora o Teme
"Bbruncienue JUIMHBI KpaTyaiIiero myTH
MEXy BEpIIMHAMU Tpada (aIroputm
Hetvikctpsrn)"

47

Anropur™m ®noiga—yY opuania

48

3anaun, pemaeMble ¢ TOMOIIbIO
JTUHAMHYECKOTO TPOrPaMMHUPOBAHHUS:
BBIUHCJICHHE PEKYPCUBHBIX (DYHKIIUH

49

[TpakTrueckas paboTa mo Teme
"Brruncienue peKypCcuBHBIX QYHKIIHH C
MOMOIIbIO TUHAMUYECKOTO
porpaMmmMupoBaHus"

50

3amauu, pemaeMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPAMMUPOBAHUS:
MOJICYET KOJIMYECTBA BAPUAHTOB

51

[Ipaktuueckas padota o teme "llomcuér
KOJIMYECTBA BAPUAHTOB C IIOMOILBIO
JUHAMHYECKOro IporpaMMupoBasus"

52

3ajauu, penaeMble ¢ TOMOIIbIO
JTMHAMUYECKOT0 MPOTPaMMUPOBAHUS:
3aJa4y ONTUMU3AIUU

53

[TonsiTHe 0 mapagurmax
nporpaMmupoBanusi. O630p SI3bIKOB
MPOrPaMMHUPOBAHUS

54

[TonsiTne 06 0OBEKTHO-OPHUEHTUPOBAHHOM




IPOrpaMMHUPOBAHUN

OO0BekThI U Ki1acchl. CBOMCTBA M METObI

55
00BEKTOB

56 OOBEKTHO-OPHEHTUPOBAHHBIN aHAIIN3
[TpakTudeckas pabota mo Teme

57 "Ncnonap30BaHue TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3paboTka mporpaMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOX0Aa
[TpaxTuueckas padota "Pa3paboTka

59 IIPOCTOM IIPOrPAMMBI C UCIIOJIB30BAHUEM 1
KJIaCCOB"
WNukancymsuus. [Ipaktiuaeckas padoTa mo

60 teme "Pa3paboTka kiacca, UCIOJIb3YIOIIETO 0.5
WHKATCYJSAIU0"

61 HacnenoBanwue. [lomumopdusm

6 [TpakTryeckas paborta o Teme |
"Pa3zpaboTka nepapxuu kjiaccos"”
Cpenpbl ObICTpOIt pa3paboTKu Iporpamm.

63 [TpoekTupoBanue uHTepPeiica
MOJIb30BATEIS

64 [IpoextupoBanue nunTepdeiica
10JIb30BATEIS

65 Hcnonp30BaHueE TOTOBBIX YIPABIISEMBIX
AIIEMEHTOB JIJIs TIOCTPOEHUs HHTepdetica

66 [TpakTryeckas pabora 1o Teme 1

"Pa3zpaboTka mporpamMmsl ¢ rpauuecKumM




unrepdericom"

N3yueHne BTOPOro s3bIka

67 MpOrpaMMHUpPOBaHUS
68 N3yueHue BTOPOro s3bIKa
MporpaMMHUpPOBaHUS
69 DTarbl KOMIIBIOTEPHO-MAaTEMATUYECKOTO
MOJEIIUPOBAHUSA
Juckperusaius Ipu MaTeMaTUYeCKOM
70 MOJIEJTMPOBAHUH HETIPEPHIBHBIX MPOIIECCOB.
MonenupoBaHue TBUKEHUS
71 [IpakTnueckas pabota 1o Teme |
"MonenupoBaHue ABUKECHUS"
MonenrpoBaHue OMOJIOTUYECKUX CUCTEM.
72 [TpakTnueckas paboTa 1o Teme 0.5
"MopenupoBaHrue OMOJIOTHUECKUX CUCTEM"
MaremaTuueckue MOJENH B SKOHOMHUKE.
73 BrruucnurenbHble SKCIIEPUMEHTHI C
MOJIETSIMU
BepositHocTHbie MOgenu. [IpakTuueckas
74 pabota mo Teme "HMmMuTanuonHoe 0.5
MOJIEJIMPOBAHUE C TIOMOLIBIO METOA
Mounte-Kapino"
75 KomnerorepHoe MoienupoBaHie CUCTEM
yIpaBlIeHUs
76 O06paboTKa pe3yabTaTOB SKCIIEPUMEHTA
77 Tabmuunble (pensuoHHbIC) Oa3bl TaHHBIX
78 [Touck, copTupoBKa U PUIBTPALHS JaHHBIX.




3anpockl Ha BEIOOPKY JTaHHBIX. 3aIlPOCHI C
napamerpamu. Beramcisemsple moss B
3arpocax

[IpakTuueckas padbora no teme "Pabora c

79 . .
rOoTOBOM 0a30i1 TaHHBIX"
MHoroTta0inuuHbIe 0a3bl JaHHBIX. THITBI

80 cBsizel Mexay Tabnuiamu. BaemHuit
kimrod. LlenocTHOCTE 0a3hl JaHHEBIX
[TpakTudeckas paboTa 1mo Teme

81 "Pa3zpaboTka MHOTOTAOIUYHOM Oa3bl
JTaHHBIX "

%) 3anpockl K MHOTOTa0IMYHBIM 0a3aM
JAHHBIX

23 [TpakTrueckas padoTa mo Teme "3ampockl K
MHOTOTa0JIMYHON 0a3e qaHHBIX"

84 SA3b1k ynpasnenus ganasiMa SQL
ITpakTnueckas padbora 1o Teme

85 "VrpaBneHue JaHHBIMH C TIOMOIIIBIO SI3bIKA
SQL"

26 Hepensiimonnsie 6a3bl JaHHBIX.
DKCHEPTHBIE CUCTEMBI

87 HNnTepHET-TpUIOKEHUS
[TonsiTHE O cepBEpHOM U KIIMEHTCKOM

88 4acTax cata. TeXHOIOTUs «KINEHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTaTKU

89 OcnoBgsl s13p1ka HTML

90 ITpakTnyeckas pabdora no Teme "Coznanue




TEKCTOBOM BeO-CTpaHUIIBI"

91 Ocnogsl s13p1ka HTML

92 OcHoBsl s13p1ka HTML
[TpakTrueckas padota no teme "Cosznanue

93 BeO-CTpaHUIIbI, BKIIOYAIOIIEH 1
MYIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BUJIE0)"

94 OcHoBbI KackaaHBIX TabauIL cTriei (CSS)
[IpakTnueckas pabota 1o Teme

95 "OdopmieHue CTpaHHIIbI C TOMOIIBIO 1
KacKagHbIX Ta0auI cTHien"

96 Cuenapuu Ha s13bIKe JavaScript

97 Cuenapuu Ha si3pike JavaScript

98 ®opmbl Ha BeO-CTpaHUILIE

99 [TpakTnueckas pabora no teme "Ob6paboTKa |
JaHHbIX popm"

100 Pa3smenenue Bed-caiiTo. Yciyra
XOCTUHTa. 3arpy3ka (ailyioB Ha calT
Kangpuposanue. Ucnpasnenne

101 HepCHefTI/IBH. I'ucrorpamma. Koppekuus
YPOBHEM, KOPPEKILIUS IIBETA.
OOecnBeunBaHNe BETHBIX N300pasKeHHH
BBox nzobpakeHuii ¢ MCIOIb30BaHUEM

102 Pa3IMYHBIX TUGPOBHIX YCTPOUCTB. 0.5
[TpakTuyeckas padora o Teme "O6paboTka
dpoBsIX poTorpaduii”

103 Peryms. PaGota ¢ o6nacTsiMu. OUIBTPEL. 0.5




[IpakTrueckas padota o teme "PeTymib
nudpoBbix pororpadmit”

104

MHorocnoiiabie n3o0paxxeHus. TekcToBble
ciou. Macka cnos. Kanansl. Coxpanenue
BbIJIEJICHHON 00nacTu

105

ITpakTnueckas padbora 1o Teme
"MHorocoiable n300pakeHus"

106

[ToaroroBKa WILTIOCTPAIIHA ISl BEO-CATOB.

[TpakTryeckas pabora o Teme
" AHMMHpPOBaHHbIE H300paxeHus"

0.5

107

Bekrophnas rpaduka. Bekropuzanus
pacTpoBBIX N300pakeHUN

108

[TpakTrueckas padota o Teme "BekTopHas
rpaduka"

109

[TpyHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS
TPEXMEPHBIX MOJIEIEN

110

ITpakTnueckas padora no teme "Coznanue
IPOCTBIX TPEXMEPHBIX MoJienen"

111

CeTouHkle MOACIIN. MaTepI/Ia.HBI

112

[TpaxTrueckas padota no teme "CeTouHbIe
monenu"

113

MO)IGJ'II/IPOBaHI/Ie HCTOYHHUKOB OCBCIIICHUA.
Kamepsr

114

[TpakTnueckas padbota 1o Teme
"Pennepunr"

115

AnnutuBHbIE TeXHOJOTUU (3D-pUHTEPHI)

116

[ToHsiTHE O BUPTYaIbHOMN pEaIbHOCTH U




JIONTOJTHEHHOM PEajIbHOCTH
117 PesepBHOe Bpems 1
118 Pe3epBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PezepBHOE Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PezepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 Pe3epBHOE Bpems 1
127 PesepBHOE Bpems 1
128 Pe3epBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PeszepBHOE Bpemst 1
131 PesepBHOE Bpems 1
132 PezepBHOE Bpems 1
133 PeszepBHOE Bpemst 1
134 PeszepBHOE Bpemst 1
135 PesepBHOE Bpems 1
136 PezepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I1O 136 0 36.5
I[TPOT'PAMME

IMPOBEPAEMBIE HA EI'D 1O HHO®OPMATUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJABHOM NPOI'PAMMBI CPEJHEI'O OBIIIETO OEPA3OBAHUSA




Kon nposepsiemoro

IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJibTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOI

TpeOOBaHNS NMPOrpamMMbl CpeHero o01ero 00pa3oBaHusA
1. 3uame (nonumams)
[ToHnMaHne OCHOBHBIX MPHUHIIMIIOB YCTPONCTBA M (PYHKIIMOHUPOBAHUS COBPEMEHHBIX CTAIIMOHAPHBIX H
11 MOOWJIBHBIX KOMITHIOTEPOB; TEHIEHIIMNA Ppa3BUTHS KOMIBIOTEPHBIX TEXHOJOTHH; BIIaJICHUE HaBbIKAMU
. paboThI C ONEpaIMOHHBIMUA CUCTEMAaMH U OCHOBHBIMU BUIAMH MPOTPAMMHOTO OOECTICUEHUS ISl PelICHHS
y4eOHBIX 3a7a4 110 BEIOPAHHOM CIIEIUaTN3alun
12 Hannume mpexncraBieHnii o 0a30BBIX MPUHIUIAX OPraHU3alUMU U (YHKIMOHMPOBAHUS KOMITBIOTEPHBIX
. ceren
1.3 [TonnMaHe OCHOBHBIX MPHUHIIMIIOB JUCKPETU3AINN PA3IMYHBIX BUI0B HH(POPMAITUU
[Tonnmanue 0a30BBIX aNTOPUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOW WHMOpMaIuu (3ammuch 4YHMCEN B
1.4 MO3UIIMOHHON CHCTEME CUMCIIEHHUS, IEIUMOCTb IEJIbIX YHCEN; HAaXOXJAECHHME BCEX IIPOCTBIX 4YHCEN B
' 3aJlaHHOM JUana3oHe; 00paboTKa MHOTOPA3PSIHBIX IIENIbIX YHCEN; aHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX),
QJITOPUTMOB IIOMCKA U COPTUPOBKU
1.5 3nanue (HyHKIUOHATBHBIE BOZMOKHOCTH MHCTPYMEHTAIBHBIX CPEICTB CpPeibl pa3paboTKu
1.6 BrnageHnie oCHOBHBIMH CBEIEHUSMU O 0a3ax JaHHBIX, X CTPYKType, CpEACTBaX CO3/aHUs U pabOThI C HUMHU
IloHuMaHKue BO3MOXKHOCTEH M OIPAaHMYEHUN TEXHOJIOTMM HMCKYCCTBEHHOI'O HMHTEIUIEKTAa B Pa3/IMYHBIX
1.7 o0JjacTsax; Hajgu4uuMe MpeACTaBlIeHUl 00 HCIOJIb30BAaHUM HH(DOPMAIIMOHHBIX TEXHOJOTHH B Pa3IMYHBIX
npodecCHoHaIbHBIX chepax
Brnagenne TeopeTMUECKMM ammapaTtoM, I03BOJISIIOIIMM — OCYLIECTBIIATH IIPEJICTABICHHUE 3aJaHHOTO
18 HaTypaJbHOIO YHCJIA B PA3IUYHBIX CHUCTEMAaX CYHUCIICHHUS; BBINOJHITH IPEeoOpa3OBaHUsl JIOTHYECKUX
' BBIPKEHUH, UCTIOIB3Ys 3aKOHBI AITeOPBI IOTUKH; OMPEIEIATh KpaTUualIlinii My Th BO B3BEIICHHOM Tpade u
KOJIMYECTBO MyTeH MeXAy BEpPIIMHAMU OPUEHTUPOBAHHOTO al[MKINYECKOro rpada
2. Ymemo




2.1

YMeHue HCHOJIb30BaTh KOMIBIOTEPHO-MATEMaTHUYECKHE MOJAEIM JUIsl aHajau3a OOBEKTOB M IPOLIECCOB:
(dbopMynIHpOBaTh 1€1b MOJCTUPOBAHMSA, BBINOJIHATH AaHAINW3 PE3YJbTAaTOB, IMOMYYEHHBIX B XOje
MOJICIUPOBAHMs; OLIEHUBaTh AJEKBAaTHOCTb MOJEIN MOJAEIHPYEMOMY OOBEKTYy WIM IpOLEcCy;

MMPpEACTABJIATh PE3yJIbTAaTbl MOACIIUPOBAHUA B HATTIAAHOM BUAC

2.2

YMenue kinaccupuUIMpoBaTh OCHOBHBIE 33/1auydl aHaiW3a JaHHBIX (TPOTHO3UPOBAHME, KiIacCU(DUKAIIHS,
KJIacTepu3alys, aHaJu3 OTKJIOHEHHH); MOHUMATh MOCJIEeI0BAaTEIbHOCTh PEIIECHUS 3a/lad aHaJIh3a JAHHBIX:
cOOp TEePBUYHBIX TAaHHBIX, OYUCTKA W OIICHKA KAauyecTBa IAHHBIX, BBIOOp U (WIJIHM) MOCTPOCHHE MOJIEIH,

npeo6pa30BaHHe JaHHBbIX, BU3YyaJIU3alUd JaHHBIX, MHTCPIIPCTAIUA PE3YJIbTATOB
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YMenue omnpenensiTh MHPOPMAIMOHHBI O0BEM TEKCTOBBIX, I'pa)MUYECKUX U 3BYKOBBIX JI@HHBIX IpHU
3aJlaHHBIX TapaMeTpax IUCKPETH3alMM. YMEHHE ONpEACNATh CPEOHIOI0 CKOPOCTb Iepeladd JaHHbIX,
OLICHMBAaTh W3MEHEHHWE BPEMEHM Ilepefadd IpU H3MEHEHUH HH(POPMALMOHHOTO 00BEMA JAHHBIX H

XapaKTCPUCTHK KaHaJla CBA3U
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YMeHue CTPpOUTHb KO, O6€CH€‘IHB3IOH.[HI>1 HAaUMCHBIIYKO BO3MOKHYIO CPCIHIOK IJIMHY COO6H.I€HI/I$I IIpu

H3BECTHOM 9aCTOTE CUMBOJIOB

2.5

YMeHHue HCIOJIb30BaTh npu peUICHUU 3aJa4 CBOMCTBAa MO3UIMOHHON 3aIlHCH quCceCil, aJIrOPUTMbL
IIOCTPOCHHUSA 3aIllMCH 4YHCJia B HO3HHHOHHOﬁ CUCTEME CUHCIICHHUA C 3aJaHHBIM OCHOBAHUEM M IMOCTPOCHUSA
qucia 1mo CTpOKCE, coxtepxcameﬁ 3allMCh 3TOT'0 YKCJIa B IMO3UIIMOHHOM CHCTEME CUHMCICHHS C 3aJaHHBIM

OCHOBAHUECM; YMCHHUC BBIIIOJIHATD apI/I(bMCTI/I‘leCKI/Ie Ooepanru B IO3UIHUOHHBIX CUCTEMAX CUUCIICHUS

2.6

YMeHue CTpouTh JJOTHYECKOE BBIPAKEHHE B TN3bIOHKTUBHOM M KOHBIOHKTUBHON HOPMAaJIbHBIX (OopMax Mo
3aJaHHOM TabiuIle HCTUHHOCTH, HCCIIEAOBaTh 00JacTh MCTUHHOCTH BBICKA3bIBAHUS, COJEPIKAIIETO

NEPEMEHHBIC, PEIIAaTh HECIOXKHBIC JIOTUYCCKUE YPABHCHUA

2.7

YMeHue pemaTh alrOpUTMUYECKHE 3aJaud, CBSI3aHHBIE C aHaJu3oM rpadoB (3azauyv MOCTPOEHUs
ONTUMAJILHOTO IMyTH MEXJy BepIIMHamMH rpada, onpeneneHus KOJIMYEeCTBAa PA3JIMYHBIX MyTeH Mexmy

BEpIIMHAMU OPUEHTUPOBAHHOTO ALIUKINYECKOTOo rpada)

2.8

YMeHue ucnonb30BaTh I€PEBbs IPU aHAIN3€ U OCTPOSHUH KOJIOB U JJIsl IPE/ICTaBICHHS apu(METHIECKIX




BBIPQKEHUH, MPHU PEIICHUHU 3a7ady MOUCKA U COPTHUPOBKU; YMEHHE CTPOUTH JIEPEBO UIPHI MO 3aJlaHHOMY

AJIITOPUTMY, p33pa6aTbIBaTb 1 000CHOBBIBATh BEIUT PBIIIHYIO CTPATCT U0 UT'PBI

2.9

YMeHue AHAJIM3UPOBATb AJTOPHUTMbI C HCIIOJIb30BAHUEM Ta6J'II/II_I TPaCCUPOBKH, OIIPCACIIATH 0e3
HCIIOJIB30BAHHUA KOMIIBIOTEPA PE3YJIbTATHI BBINIOJHCHUSA HCECJIOXHBIX IMPOrpamMm, BKIIIOYAIOHIUMX MHKIIBI,

BCTBJICHUA U NOAIPOTpaMMBI, IIPH 3aJaHHBIX UCXOAHBIX TAHHBIX

2.10

YMeHue omnpenensaTh CI0KHOCTh M3y4aeMbIX B Kypce 0a30BBIX aJTOPUTMOB (CYMMHpPOBaHHE 3JIEMEHTOB
MaccuBa, COPTHPOBKAa MAacCCHBa, MepeOOpHBIC aNTrOPUTMBI, JBOWYHBIN TMOWUCK) U TPUBOIUTH HPUMEPHI

HCCKOJIBKHX aJITOPUTMOB pa3H0171 CJIOKHOCTH I PCIICHUA OJIHOM 3aJauu

2.11

Brnagenue yHuBepcaabHBIM S3BIKOM IpOrpaMMupoBaHus Bbicokoro ypoBHs (Ilackans, Python, Java, C++,
C#), npeacraBieHUs MU 0 6A30BbIX THIIAX JAHHBIX U CTPYKTYpax JaHHbIX; YMEHHUE HCIIOIb30BaTh OCHOBHBIC
YIpaBJIAONME KOHCTPYKIMH; YMEHUE OCYLIECTBIATh AHAIM3 MPEII0KEHHOW IMPOrpamMMbl: OINpPEEIsATh
pe3yabTaThl pabOThl MPOTPAMMBI NIPU 33JaHHBIX MCXOAHBIX TAHHBIX; OMPEENATh, MPU KAKUX HMCXOJIHBIX
JAHHBIX BO3MOJKHO IOJIyUY€HHE YKa3aHHBIX PE3yJIbTAaTOB; BBIABIATH JIaHHBIE, KOTOPbIE MOTYT NPUBECTU K

ommoOKe B paboTe NporpaMMsbl; GOpMyYIUPOBAThH MPEUI0KEHUS 110 YIYUIIEHHIO TPOrPaMMHOT0 KO/1a

2.12

YMeHue peanu3oBbIBaTh HAa BBIOPAHHOM Uil WM3YYEHHUS S3bIKE HMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackamp, Python, Java, C++, C#) TumoBble aarOpUTMbI OO0pPaOOTKM  YHCEN, YHCIOBBIX
MIOCJIEIOBATEIHOCTE M MAacCHBOB: IPEJCTAaBIIEHHE 4YHCIa B BUAE HaOopa MPOCTHIX COMHOMKHUTENEH;
HAXOXKJICHUE MaKCHUMaJbHON (MUHUMAIbHOW) UMDl HATYpaJIbHOTO YHWCIIA, 3aIMCAHHOTO B CHUCTEME
CUHUCJICHUA C OCHOBAHMEM, HC NPCBLIIIAIONINM 10, BBIYUCIJICHUC O606HIéHHBIX XAapPaKTCPUCTHUK SJICMCHTOB
MaccuBa WJIH YHCIOBOM IMOCIEAOBATEILHOCTH (CYMMBI, MPOW3BENEHUS CpEeIHEro apuMeTundyeckoro,
MUHHMAJIbHOTO M MaKCUMAILHOTO JJIEMEHTOB, KOJHYECTBA AIIEMEHTOB, YAOBJICTBOPSIOUIMX 33JaHHOMY
YC.HOBI/IIO); COPTUPOBKY 3JICMCHTOB MACCHBA, YMCHHC HCIOJIL30BATH B IPOrpaMmMax HOAHHBIC PA3JIMYHBIX
TUIOB ¢ YYETOM OTpaHUYCHUI Ha JMANa30H UX BO3MOXKHBIX 3HAYCHHMU, MPUMEHSITh NPU PEIICHUH 33134
CTPYKTYpbl [JaHHBIX (CHUCKH, CJIOBapH, CTEKH, OYEpPEaM, JEpEBbs); NPUMEHATh CTAHJAPTHBIE U
COOCTBEHHBIE MOANPOTPAMMBI AJIs1 00paOOTKU YUCIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; UCTIOIB30BaTh MPHU

pa3paboTke mporpamMm OHOTMOTEKH MOAMPOTPAMM; YMEHHE HCIIOIh30BaTh CPEACTBA OTJIAIKH MPOTPAMM B




cpeze mporpaMMHUPOBaHUS

YMeHHne HUCHOIb30BaTh AJIEKTPOHHBIE TAONMIBI ISl aHaiHM3a, IMPEICTaBICHUS M OOpabOTKH JaHHBIX

2.13 (BKIItOYasi BBIOOP ONTHMAIBHOTO PEIIECHHUs, MOA00P JMHUU TPEHJA, PEIICHUE 3a/iad MPOTHO3MPOBAHUSA);
YMEHHE HCII0JIb30BaTh TaOJUYHbIE (PENIAIMOHHbIE) 0a3bl JaHHBIX U CIPABOYHbIE CUCTEMBI
YMeHue OpraHu3OBBIBATH JMYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C HCIHOJIB30BAHUEM PA3THUYHBIX
2.14 CpencTB MUQPOBBIX TEXHOJOTHH; MOHUMAHHUE BO3MOMKHOCTEH IHU(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUPPOBLIX 00pa30BaTEILHBIX CEPBHCOB

INEPEYEHD 2JIEMEHTOB COAEP)XAHMUS, ITIPOBEPAEMBbBIX HA ETI'D 10 MHO®OPMATUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hudposas rpaMOTHOCTH
L1 OcCHOBHBIE TEHJIEHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHOJOrui. [lapannensHble BeIYUCIEeHNss. MHOronpoueccopHble
. cuctembl. PactipesienéHHbie BEIYUCTUTENBHBIE CUCTEMBI U 00pab0TKa OONBIIUX JTaHHBIX
[IpuHUMIBI OCTPOEHUS M amnmnapaTHble KOMIIOHEHTBI KOMIIbIOTEpHBIX ceTeil. CereBble mpoTokonbl. Cerb MHTepHeT.
1.2 Anpecanus B cetn Murtepuert. [Ipotokonsl creka TCP/IP. Cuctema nomenusix umén. Paznenenue IP-cetn Ha moaceru c
HOMOIIBIO MAaCOK IOJCETEN
13 Qaiinosast cucrema. Ilouck B (aitnoBoii cucreme. IIpuHIMIBI pa3MenieHHss 1 UMEHOBaHUS (PAaiIOB B TOJITOBPEMEHHOMN
. namstu. [11aGnons! A5 onucanus rpynn ¢aiiaos
14 CkopocTh nepeauu JaHHbIX. 3aBUCUMOCTh BPEMEHHU Nepeaud OT WH()OPMALMOHHOTO 00BbEMA TaHHBIX M XapaKTePUCTHUK
' KaHaJla CBsI3U
L5 [Mudposanue nanupix. CummerpuyHbsie U HecumMeTpuuHble mudpsl. Hudpsr npocroit 3amensl. [udp Lezaps. Hludp
' Buxenepa. Anroputm mudposanust RSA
16 Koxpl, mo3Bosstomue oOHApy>KMBaTh W HCHPABIATh OLIMOKM, BO3HUKAIOIIME IpH Nepeaaye AaHHBIX. PaccrosHue

Xsmmuara. KogupoBanue ¢ moBropeHruem outoB. Kombr Xommunra




Teoperuueckre 0OCHOBBI HH()OPMATHKH

2.1

JIBonuyHOE KOaMpoBaHKe. PaBHOMEpHBIE W HEpaBHOMEPHBIC KOJbI. JIeKOaMpOBaHUE COOOIICHUH, 3alTMCAHHBIX C TTOMOIIBIO

HEpaBHOMEPHBIX KOJ0B. YcinoBue @ano. [locTpoeHne 0JHO3HAUYHO 1EKOAUPYEMBIX KOJIOB C IOMOIIBIO JIEpPEBa

2.2

TeopeTnueckne MOAXOABI K OIEHKE KoiludyecTBa HWHpopManuu. EguMHHUIBI H3MepeHus KoiludecTBa WHGOpPMAIUU.
AndaBuTHBIA TOAXOA K OICHKE KoimuecTBa WH(popManuu. 3aKoH aaauTUBHOCTH WHMopmaruu. dopmyna Xaptiw.

WNudopmanus u seposrHocts. Popmyna LllenHona

2.3

Cuctemsl cuucienus. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHced B MO3MLMOHHOM cucreme cuucieHus. CoiicTBa
MO3UIIMOHHOM 3aIHMCH YHCTa: KOJUYECTBO UG B 3aMUCH, MPU3HAK JCIMMOCTH YHCIIa HA OCHOBAHUE CHCTEMBI CUMCIICHHS.
ANTOpuUTM IepeBosa LEJIOro Yuciaa U3 P-MUHOM CHCTEMBI CUMCIEHHUS B JECATUYHYIO. AITOPUTM IEpEeBOAA KOHEUHOU P-
WYHOU JpoOM B NECATUYHYIO. AJTOpPUTM MEpeBoJa IIeJIOr0 4Yucia M3 ACCATUYHOW CHUCTEMBI CUHMCIeHus B P-uunyro.
IlepeBon KOHEuHOW JAecATUYHOM Jpobu B P-munyto. J[BonuHas, BOCbMEpHYHAs M IIECTHAALATCPUYHAS CUCTEMBI

CUHUCIICHUA, CBA3b MCXKIY HUMU. ApI/I(bMeTI/I‘ICCKI/Ie onepanru B IO3UIUOHHBIX CUCTEMAX CYHUCICHUA
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TpOI/I‘{HaH YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘{HO-,Z[CCHTI/I‘-IHB.H CUCTEMA CUHUCIICHUA

2.5

KonmupoBanue TtexcroB. Kommpoka ASCII. OpnoOaiitabie xoaupoBku. Cranmapt UNICODE. Koauposka UTF-8.

Onpenenenre nHGOPMAITMOHHOTO 00BEMA TEKCTOBBIX COOOIIEHUH

2.6

KomupoBanune n3obpaxenuii. Orenka nHGoOpManmoHHOro o0béMa rpaduuecKkuxX JaHHBIX TPH 3aJaHHBIX Pa3pelICHUHd U
riyOuHe koaupoBaHus 1Beta. LlBeroBeie mMonenu. KogupoBanue 3Byka. OneHka MHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX

JAaHHBIX IIPHU 3aIlaHHbIX 9aCTOTC JUCKPCTU3AUN U PA3PAAHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. IloHaTue BbicKa3biBaHUA. BrickasbpiBaTenbHble (opMbl (mpeaukaTsl). KBaHTOpHI cyliecTBOBaHUS U
BCCOOIIHOCTH.

Jlornueckue onepanuu. Tabmuibl ucTHHHOCTHU. Jlormueckue BeIpakeHus. Jlormueckue ToxaecTsa. Jlorndeckue onepanuu
u onepauHH Had MHO>XKCCTBAMM.

3aKoHbI aNreOphl JIOTMKU. JKBUBAJICHTHBIE MPeoOpa3oBaHus JOTMUECKUX BbhIpakeHul. Jlornueckrue ypaBHEHHS M CUCTEMBbI
YPaBHEHUM.

Jlorndeckue (I)yHKI_[I/II/I 3aBUCHMOCTh KOJIMYECTBA BO3MOKHBIX JTJOTHYCCKUX (I)YHKI_II/Iﬁ OT KOJIMYECTBA apryMCHTOB.




Kanonnueckue ¢hopMbl JTJOTHYECKUX BBIPAKEHUN

2.8

COBepH_ICHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (I)OpMBI, AJrOPUTMBI X TOCTPOCHHUA 10 Ta6JII/ILIe

HCTHHHOCTH

2.9

Jlormueckue 3y1eMeHThl B cocTaBe kommbloTepa. Tpurrep. Cymmarop. MHoropaspsiineiii cymmarop. Iloctpoenue cxem Ha

JIOTUYCCKUX IJICMCHTAX I10 3aIJaHHOMY JIOTUYCCKOMY BBIPAKCHHUIO. 3amuck JJOru4ecKoro BBIPAKCHUS 110 JIOTUYECKOM CXeMe

2.10

Mogenu u mozpenupoBanue. Llenn MoaenupoBaHus. AJEKBaTHOCTh MOJEIH MOJECIUPYEMOMY OOBEKTY WIM MPOLECCY.
dopmManuzanys NIpUKIAJIHbIX 3a1a4.
[IpencraBneHue pe3ysibTaTOB MOJAEIMPOBAHUSA B BUAE, YAOOHOM Ui BOCHpPUATHS dYeloBeKoM. ['paduyeckoe

TIPEACTABICHUE TaHHBIX (CXEMBbI, TAOIUIIBI, TPAPUKHN).

2.11

[IpencraBieHue menbIX YUCed B MaMAITH KOMIbIoTepa. OrpaHMYE€HHOCTh JAMana3oHa Yrucel NpU OTPaHUYCHUU KOJIMYECTBa
paspsnoB. IlepemosiHeHWe pa3psAHOW CeTKU. be33HakoBble ¥ 3HAKOBBIC JIaHHBIE. 3HAKOBBIM OWT. J[BOWUHBII
JOTIOJTHUTEIBHBIN KOJI OTPUIIATEIIbHBIX YHCETT.

[ToburoBsie noruyeckue omnepaiuu. Jloruueckuii, apudmeTndeckuii 1 nukandeckuii capuru. lludpoBanrue ¢ MOMOIIBIO

MOOUTOBOM oneparuu «uckmovaromiee NI

2.12

HpeI[CTaBJIeHI/Ie BCIICCTBCHHBIX YUCCII B MaAMATU KOMIIBIOTEPA. 3Haqama;1 YaCTb U NOpAOOK YHUCIIA. I[I/IaHaBOH 3HAYCHMI
BCHICCTBCHHBIX 4YMCCII. HpO6J'IeMI>I XpaHCHUA BCIICCTBCHHBIX YHCCII, CBA3AHHBLIC C OIPaHUYCHUCM KOJIUYCCTBA pa3psAd0B.

Bremonnenue onepaunﬁ C BCIICCTBCHHBIMHU YU CJIaMH, HAKOIIJICHHUEC OIIIHOOK IIPU BBIYUCIICHUAX

2.13

I'padbl. OcHoBHble moHsATHA. Buael rpagos. Onucanue rpadoB C MOMOIIBIO MATPUI[ CMEXKHOCTH, BECOBBIX MAaTpHIL,
CIIMCKOB CMEXHOCTU. PelieHne aaropuTMHYECKHX 3ajjad, CBS3aHHBIX C aHAJIU30M rpadoB (IIOCTPOEHUE ONTHMAIBHOIO
MyTH MEXIY BepIIMHaMH rpada, onpeaesieHHe KOJIMYECTBAa Pa3IMYHBIX MyTed MEXIY BEpIIMHAMHM OPUEHTHPOBAHHOTO

aIUKIINYECKOTo rpada)

2.14

Jepesbst. bunapnoe nepeBo. [lepeBbs noucka. CriocoObr 006xona nepesa. [IpencraBienue apupmeTnyecKkux BbIpaKeHUH B

BHUIC ACPCBA. Hcnons3oBaHue l"pa(pOB " ICPCBLCB IIPHU OITMCAaHUU 00BEKTOB H MMpOoHeCCOB OKPYKAKOIICTO MHUpPa

2.15

JluckpeTHble WTPBl IBYX WIPOKOB ¢ monHON uH(popmarumein. [loctpoenne nepeBa mepebopa BapuaHTOB, OIMHCAHUE

CTpaTEeTHH UTPHI B TAOIMYHON (opMe. BBIMTphIIHBIE ¥ TPOUTPHILITHBIE TO3UIMH. BRIUTPHIITHBIE CTpaTEeruu




CpencTBa UCKYCCTBEHHOTO HMHTEIUICKTA. MaeHTudukanus u mouck u3o0pakeHu#, pacro3HaBaHue Juil. Vcmosb3oBaHue

2.16 METOJIOB HCKYCCTBEHHOTO MHTEJUIEKTa B 00yUalomuX cucteMax. Vcronp30BaHHe METO/I0B UCKYCCTBEHHOI'O MHTEIJICKTA B

pobororexnuke. MlaTepHer Bemeid. HeliponHsie cetn
3 ANTOpPUTMBI ¥ IPOTPAMMHUPOBAHHE

3.1 dopmanuzanus NoHATHS anropurma. MammnHa TeropyHra Kak yHUBEpCajabHasi MOJENb BBIYMCIECHUI
OneHka CI0KHOCTH BbIUUCIIeHUH. Bpems paboTsl 1 00bEM HCIIONIB3yeMO aMsTH, UX 3aBUCUMOCTb OT pa3Mepa UCXOIHBIX

32 naHHbIX. OlleHKa aCUMIITOTUYECKOH CIOKHOCTH aJTOPUTMOB. AJITOPUTMBI MOJTUHOMHUAIBHON ClOXHOCTU. IlepeGopHbie
aJIropuT™MBl. [IpuMepsl pa3nuyHbIX aITOPUTMOB PEIIEHUs OAHOM 3a/1aui, KOTOPbIE UMEIOT PA3JINYHYIO CIOKHOCTh
OnpeneneHne BO3MOXHBIX —PE3yJbTaTOB pabOThl NPOCTEHIIMX AJITOPUTMOB  YNPABICHHUS HUCHOJIHUTEISIMH U

33 BBIYUCIUTENbHBIX aNropuTMoB. OmpeneneHre HCXOJHBIX JAHHBIX, MPHU KOTOPBIX AJITOPUTM MOXKET AaTh TpeOyeMbli
pe3yabTar
Anroput™mbl 00paOOTKH HATypalbHBIX YHCEJ, 3alMCAaHHBIX B IMO3WIIMOHHBIX CHCTEMax CUYHUCICHHS: pa3OMeHHe 3amucu
yuciaa Ha OTJeNIbHbIe U(PhI, HAX0XKJIEHUE CYMMBbl U MPOM3BEACHUS LU(P, HAXOKAEHUE MAKCUMAIbHON (MUHUMaIbHOI)

34 HuQpoL.
[IpencraBnenue uucna B BUAe HaOopa MPOCTBIX COMHOXKUTENEH. ANTOpUTM OBICTPOro BO3BENEHHs B cTeneHb. llomck
IIPOCTHIX YHCEI B 3aJJAHHOM JIMala30He ¢ IIOMOIIBIO AITOPUTMA «PELIeTo DpaTocheHar

3.5 MHoropa3psiiHble Lieible Yucia, 3a1a4i JITUHHON apupMeTuKu
S3pik mporpammupoBanus (Ilackams, Python, Java, C++, C#). Tunbsl JaHHBIX: [EIOYUCIICHHBIE, BEIICCTBEHHBIE,
CHUMBOJIBbHBIE, JJornueckue. Bersnenus. Cnoxssle yciaosus. L{ukiel ¢ ycnoBuem. LIUKIIbI 10 mepeMEHHOM.

16 OOpaboTka AaHHBIX, XpaHsmuxcs B (Qainax. TexctoBble u nBouyHble (aiinel. daiinoBble nepemeHHble ((ailioBbie

' ykazaTenu). Urenue u3 Qaiina. 3anuce B (aiii.

Pazouenue 3amaun Ha noazanaqn. [loamporpammer (mpoueaypsl U GYHKIIHH).
Hcnonp3oBanue cTaHAapTHON OMOIMOTEKH SA3bIKa IPOTPAMMHUPOBAHHS

3.7 Pexypcus. PexypcuBHbie nporieaypsl U GyHKIHH. VIconp30BaHue CTeKa JJI OPraHU3aIlui PEKYPCUBHBIX BEI30BOB

3.8 Yucnennsle Metoabl. ToyHoe u npubmkEHHOE pelieHus 3a1aun. YncaeHHoe pelleHne YpaBHeHUH ¢ OMOIIbI0 1moadopa




napamerpa. YucieHHble METObl PEIICHUs YpaBHEHHI: MeTo ] nepebopa, METo] MoJoBUHHOrO nenenus. [Ipubnnxénnoe
BBIUMCJICHHUE JJIMH KPUBBIX. BeIyrcienue miomaaei Guryp ¢ IOMOIIBIO YHUCICHHBIX METOJOB (METOJ MPSMOYTOJBHUKOB,

meTon Tpanenuii). [Tornck Mmakcumyma (MUHUMYMa) (YHKIIMH OAHON TIEpEMEHHOM METOI0M MOJIOBUHHOTO JETICHUS

3.9

OO6paboTka CUMBOJIbHBIX JTaHHBIX. BcTpoeHHbIe (hyHKIMU sI3bIKa IPOrPaMMHUPOBAHUS JJIsi 00paOOTKH CUMBOJIBHBIX CTPOK.
AnropuT™Mbl 00pabOTKH CUMBOJBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBICHUNA CUMBOJIA B CTPOKE, pa30MEeHUE CTPOKH Ha
CJIOBA IO MIPOOETIBHBIM CUMBOJIAM, IOUCK IOJCTPOKH BHYTPH JAHHOM CTPOKH, 3aM€Ha Hal/IEHHOW MOACTPOKU Ha APYTYIO
cTpoky. ['eHeparusi Bcex CIOB B HEKOTOPOM ajipaBUTE, yIOBIECTBOPSIOMIMX 33JaHHBIM orpaHuyeHusM. [IpeoOpasoBanue

Yyclia B CHMBOJIbHYIO CTPOKY M 00paTHO

3.10

MaccuBbl U MOCIEAOBATEIILHOCTH YUCeN. Bruncinenne 0000MIEHHBIX XapaKTEPUCTHK JIEMEHTOB MAaCCHBA WJIM YHCIIOBOM
MOCIIEZI0BATEILHOCTH (CYMMBI, TPOU3BENCHUS, CPETHETO apU(METHIECKOT0, MUHUMAIIBHOTO M MAKCUMAJILHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLIUX 3a/laHHOMY YyCIOBHIO). JIMHEHHBIN MOUCK 3a/JlaHHOTO 3HAUYEHHUS B MAacCHUBE.
Anroput™Mbl paboTHI ¢ DJIIEMEHTAMHU MacCHBa C OJIHOKPATHBIM MPOCMOTPOM MaccuBa. COPTUPOBKA OJTHOMEPHOTO MacCHBA.
[IpocTeie MeTOABI COPTUPOBKM (METOI IMy3bIpbKa, METOJ BbIOOpa, COPTHpPOBKa BcTaBKaMu). COPTHUPOBKA CIHSHHUEM.

Brictpast coptupoBka maccusa (anroputm QuickSort). JIBOWYHBIN TOUCK B OTCOPTHPOBAHHOM MAacCHBE

3.11

JIBymMepHBIE MacCUBBI (MaTpHIIbI). AJITOPUTMBI 00paOOTKH JBYMEPHBIX MACCHBOB: 3alOJHEHHE TBYMEPHOTO UYHCIOBOTO
MaccuBa MO 33JaHHBIM IpaBUIaM, MOUCK 3JIEMEHTa B JIBYMEPHOM MAacCCHBE, BBIYUCIEHHE MaKCUMyMa (MHUHMMYyMa) U

CYMMBI 3JIEMCHTOB ABYMCPHOT'O MaCCHBA, INCPECTAHOBKA CTPOK U CTOJI6LIOB ABYMCPHOI'O MaCCHUBa

3.12

CrnoBapu (accouMaTUBHBIE MAaCCHUBBI, 0TOOpakeHus). Xomi-tabnunpsl. [locTpoenue andaBUTHO-4ACTOTHOTO CIIOBAps s

3aJaHHOI'0 TEKCTa

3.13

Crexu. AHanu3 NpaBUIBHOCTH CKOOOYHOTO BBIpaKEHHs. BbluncieHHe apu(pMETHYECKOro BBIPAXKEHHUS, 3alIMCAaHHOTO B
nocThukcHoOM popme.

Ouepenu. Mcnonb30Banne ouepeu A1 BpEMEHHOTIO XpPaHEHUS TaHHBIX

3.14

Anroputmel Ha rpadax. [locTpoeHre MHUHMMAaIbHOTO OCTOBHOTO J€pPeBa B3BEUIEHHOTO CBSI3HOTO HEOPHUEHTHPOBAHHOTO
rpada. KomnuecTBO pa3nuuHBIX MyTeH MEXIy BEPIIMHAMH OPHUEHTHUPOBAHHOTO alUKJIMYecKoro rpada. ANroputm

Jenkerpol




3.15

JHepeBbs. Peanusanus aepeBa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYp. JIBomuHble (OMHapHBIC) aepeBbs. [locTpoenue aepesa
JUI 33/IaHHOTO apU(METUYECKOTO BbIpaXKeHUs. PeKypcHBHBIE anropuTMbl 00xona nepeBa. Vcmosnbp3oBaHue cTeka WU

odepeau it 00xoaa nepena

3.16

JluHamuueckoe MporpaMMHUpOBaHHE KaK METOJI pEelIeHHs 3ajjady C COXpPaHEHHEM IPOMEXYTOUYHBIX pPEe3yJbTaToB. 3a/ayH,
pelaemMple ¢ TTOMOIIbI0 TUHAMUYECKOTO MPOTrPaMMHUPOBAHMS: BIYUCIEHHE PEKYPCUBHBIX (PYHKIUH, MOACUET KOJIMYECTBA

BApHUAHTOB, 3aa4u ONITUMHU3AlIUN

3.17

[lonatne 006 OOBEKTHO-OPHEHTUPOBAHHOM IporpamMmupoBaHuu. OOBEKTHl M Kiacchl. CBOHCTBA W METOABI OOBEKTOB.
OOBEeKTHO-OPUEHTUPOBAHHBIN aHanmu3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

Wukancynsmus, HaclieqoBaHue, TOJIUMOpHU3M

NudopmaninoHHbIe TEXHOIOTUN

4.1

Ananmu3 naHHeix. OCHOBHBIE 3aJaud aHajW3a JaHHBIX: MPOTHO3MPOBAHWE, KIACCH(HKAlMs, KIACTepU3allus, aHaIIn3
oTkJoHeHUH. [locnenoBaTenbHOCTh pellleHMs 3a/ad aHalu3a JaHHBIX: COOp MEpBUYHBIX JaHHBIX, OYMCTKA W OLIEHKa
KayecTBa JAHHBIX, BBIOOP U (WJIM) IOCTPOECHUE MOJIENH, IPe0Opa30BaHUE JAHHBIX, BU3yalu3alus JaHHbIX, HHTEpIpETalus
pe3yiabraroB. [Iporpammusle cpenctBa U HTepHET-CepBUCH At 00pabOTKU U MPe/ICTaBIeHUs JaHHBIX. bosbine naHHbIE.

MarmaHnoe oOydeHune

4.2

AHanmu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TAaONWI. BbrymcieHne cCyMMBbl, CpeaHEro apu(MeTHUecKoro, HauOOJIbIIEro
(HauMeHbIIero) 3HA4YeHUs Juana3oHa. BeraucieHue kKodp@uIMEeHTa KOppelsuuu ABYX psfoB JIaHHbIX. llocTpoeHue
CTOJIOYATHIX, JTMHEHYAThIX U KPYroBbeIX auarpamM. [loctpoenue rpadukoB ¢ynkiuii. IlogOop nuHuM TpeHaa, pelieHue

3aaa4 IpOTrHO3UPOBAHUA. Pemenne 3aaa4 OIITUMH3alU C TOMOIIBIO 3JICKTPOHHBIX Ta6J'II/IH

4.3

Jluckpern3amusi TMPU MaTeMaTHYEeCKOM MOJICTTUPOBAHUHM HEMPEPHIBHBIX MPOILECCOB. MoOenupoBaHue IBHKCHHUS.
MonenupoBaHue OMOJIOTUYECKUX CHUCTEM. MareMaTH4ecKHe MOJAENTH B DKOHOMHUKE. BhIUMCIHTENTbHBIC HYKCIEPUMEHTHI C
mozensamu. OOpaboTka pe3yiabTaTOB 3KcHepuMeHTa. MeToj HauMeHbIINX KBaApaToB. OleHKa YUCIOBBIX MapaMeTpoOB

MOJCIUPYCMBIX 00BEKTOB U MpoIecCCoB. BoccranoBienne 3aBUCHMOCTEH 110 pe3yjibTaTaM 3KCIICPUMCHTA

4.4

BCPOHTHOCTHLIG Mojenu. MeTo bl MOHTe—KapJ'IO. MmuranuonHoe MOJCIUPOBAHUC. CucreMbl MacCOBOT'O 06CJ'Iy>KI/IB8.HI/I$I




Tabmuunble (pensiuoHHbIe) 0a3bl TaHHBIX. Ta0auIa — npeAcTaBiICHUE CBEACHUN 00 OTHOTUITHBIX 00beKkTax. [lome, 3amucek.

Kitou tabmunpl. Paborta ¢ rotoBoit 6a30ii naHHbIX. 3anonHeHne 6a3bl 1aHHbIX. [Tonck, copTHpoBKa U GUIIBTpALUS TaHHBIX.

4.5 3anpockl Ha BBIOOPKY JIAHHBIX. 3aIPOCHI C MapaMeTpaMu. Beraucsiempie moJist B 3ampocax.
MHuorotabnuunbie 60a3bl 1aHHBIX. TUIbI cBsi3el Mexay Tadnuinamu. BaenmHuii kinrod. LlenocTHOCTs 6a3b1 JaHHBIX. 3aPOCHI
K MHOTOTAOJTMYHBIM 0a3aM JaHHBIX

46 TexcroBbiii mporieccop. CpencTBa MOUCKA W aBTO3aMEHBI B TEKCTOBOM Ipoiieccope. CTpyKTYpUPOBaHHBIE TEKCTOBBIC

JAOKYMCHTEIL. CHOCKI/I, OT'JIaBJICHHC. HpaBI/IJ'Ia OUTUPOBAHUA HCTOUYHHUKOB U O(l)OpMJ'IeHI/ISI 6I/I6J'II/IOl"pa(1)I/ILICCKI/IX CCBIIIOK
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