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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. Cucrtema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetu ¢ momompbro Macok nojcereid. 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 LIEJOTO YUcia U3 P-nuHON CHCTEMBI CUMCIICHUS B
JECATUYHYI0. AJNTOpUTM IepeBoja KOHEYHON P-nuyHOMl npoOu B JECATUYHYIO.
AJITOpUTM TIEpeBOJA LEJIOT0 YHUCIa W3 JACCATUYHON CHUCTEMBbI CUMCICHHUS B P-
nuynyto. IlepeBoy KoHeyHOW JnecaTudHOM Jpodu B P-umunyro. JIBomdHas,
BOCBMEpPHUYHAS W IIECTHAJIIATEpUYHAS] CUCTEMbI CUUCIICHUS, CBSI3b MEXIYy HHUMHU.



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

KonupoBanne TtekctoB. KomupoBka ASCII. OpHoOailTHBIE KOIUPOBKH.
Crangapr UNICODE. KomupoBka UTF-8. Omnpenenenne uHOOPMAIMOHHOIO
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  mporpammupoBanus (Python, Java, C++, C#). Tunbsl AaHHBIX:
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.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). JIBomuHBIA TOHUCK 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. AJropuTMBI CXaTHs JAHHBIX C TMOTEPSIMU. Y MEHBIICHUE
rIIyOMHBI KOOUpoBaHus 11BeTa. OCHOBHBIE Ujen anroputmoB cxatus 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 kackannupix Tabmuiy ctwie (CSS). Cuenapuu Ha s3wike 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. AnautuBable TexHosioruu (3D-mipuntepsl). [loHsTHe O BHpTyadbHOU
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
0€30IacHOCTH, MPEAOTBPAMIAIONINX HE3AKOHHOE PACIIPOCTPaHEHUE MTePCOHATBHBIX
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,
YMEHHE OINpEAeNsATh CPENHIO CKOPOCTh TMepelayd JaHHBIX, OILIEHHWBATh
U3MEHEHUE BPEMEHH TMepefauyd MpH H3MEHEHHH HH(POPMAIMOHHOTO O0BEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

yYMEHHUE HCIOJIb30BaTh MPHU PEHICHUH 3a]a4 CBONCTBA MO3UIIMOHHOMN 3amucH
YHCeN, AITOPUTMA TIOCTPOSHUS 3alKCH YHUCIIa B IO3UIIMOHHON CUCTEME CUUCIICHHSI
C 3a/laHHBIM OCHOBAaHHEM M TMOCTPOCHHS YHCIA MO CTPOKE, COAEpIKaIleH 3amuch
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, HCCIIEJIOBaTh O0JAacThb MCTHUHHOCTH BBICKA3bIBaHUS, COJEPKAIIETO
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 YHCEN B 3aJJaHHOM JIMana3zoHe, 00paboTKa MHOTOPa3PSTHBIX HETBIX
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 CIOKHOCTHU AJIS PEIICHUS] OJTHOM 3a/1a4H;

BIIAJICHUE YHUBEPCAIBHBIM SI3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHSI
(Python, Java, C++, C#), npencraBieHusMu O O0a30BBIX THUIAX JaHHBIX U
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 JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/t KonrpoJsbnsie | IIpakTnyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Pa3nes 1. ludgpoBasi rpaMOTHOCTH
11 Komibtotep - yHHBEpCaIbHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [IporpammHuoe obOecrieueHue 6
1.3 Komnsrorepnsie cetn
1.4 WNudopmannonnas 6€30MacHOCTb 7 2
Hroro no pasneny 24
Pa3nes 2. Teopernyeckne 0CHOBbI HHPOPMATHKH
ITpencraBnenue nHGOpMaLuu B
2.1 ped bopan 19 2
KOMIIbIOTEpE
2.2 OcHOBBI aJIreOpbl JTOTUKU 14 1
23 Kommnerotepnas apupmeTrnka 7 1
Hroro no pazneny 40
Pa3nes 3. AIrOpuTMBI H IPOTPaMMHPOBAHHE
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMsl 8 2
33 YucneHHble METO/BI 5
3.4 ANTOpUTMBI 00PaOOTKH CHMBOJIBHBIX 5 1




JaHHBIX

3.5 AnropuT™Mbl 00pabOTKH MacCHUBOB 10 3.5
Hroro no pasneny 44
Pa3nen 4. UndopmannoHHbIe TeXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JJOKYMEHTOB 6 2.5
4.2 AHann3 naHHBIX 3
Hroro no pazgeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne i/m Konrpouabnsblie | IlpakTnyeckne
NPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. Teopernueckne 0CHOBbI HHPOPMATHKH
Nudopmanus u nHPOpMaAIIIOHHBIE
.1 dopman dopman 10 25
MIPOLIECCHI
1.2 MopaenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AIropuTMBbI M IPOrpaMMHPOBAHHE
2.1 DNEMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
MIPOrPaMMHUPOBAHHUS
Hroro no pazgeny 50
Pa3nen 3. UndopmManmoHHbIE TEXHOJIOTUH
31 KomMmnberorepHO-MaTeMaTHUECKOE 2 )
' MOJIETTHPOBAHKE
32 ba3sl jaHHBIX 10 4
33 Be0-caiitbr 14
3.4 Kommprorepnas rpaduxa 8 3.5
3.5 3D-MoaenupoBanue 8 3
Hroro no pazneny 48




Pe3epBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
nmuppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

TpeOGoBaHus TEXHUKH 0€30MACHOCTU U
TUTHEHBI TPU paboTe ¢ KOMIbIOTEpaAMU U
JIPYTUMHA KOMIIOHEHTaMH IIU(PPOBOTO
OKPY>KEHUS

[TpuHIUIBI pabOTH KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMH C IOMOIIBIO IIIKH.
KoHTposiepbl BHEUTHUX YCTPOUCTB

ABTOMaTHYECKOE BBIIOJIHEHNUE TPOrPaMMBI
MIPOLIECCOPOM

OmnepaTuBHas, TOCTOSTHHAS U
JOJITOBpEMEHHas naMsATh. KOHTpoIeps!
BHEIIIHUX yCTPOHUCTB. IIpsamoit noctyn k
aMATH

COBpCMeHHLIC KOMIIBIOTCPHBIC
TCXHOJIOTHH

[TporpammHuoe oOecrieueHue
KOMITbIOTE€POB, KOMITBIOTEPHBIX CUCTEM U
MOOUJIBHBIX YCTPONCTB

CucreMHOE TPOrpaMMHOE O0OeCTIeueHUE.
OnepaimoHHble CUCTEMBI




Yrunursl. [{paiiBepbl yCTPOUCTB.

? [TapamensHOE NpPOrpaMMHUPOBAHHE

10 WNHcTamnsmus u AeMHC TSNS
MIPOTrPaMMHOTO 00€CTICUCHUS
@aiinoBble cucTemsl. [IpUHIUITBI

1 pa3MenicHust 1 UMEHOBaHWMsI (PaiiyioB B
nosiroBpemMeHHou nmamstu. [1la6ions! nms
orucaHus Tpymi (aiaos
3akoHonarenbcTBO Poccuiickoi

12 ®enepanyu B 001aCTH IPOrPAMMHOTO
obecrnieveHus U JaHHbBIX
[IpuHIUMITBI HOCTPOEHUS U anapaTHbIe

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeteBble MPOTOKOJIBI

14 Cetp UHTEpHET

15 Pasnenenne IP-cetn Ha noxceru ¢
TIOMOIITbIO MaCOK ITOJICETEH

16 CereBoe aIMUHUCTPUPOBAHNE
Bunsl gestensHoctu B cetu HTEpHET.

17 Cepsucsel HTepHeTa. ['ocyjapcTBeHHBIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 HNudopmanmonHas 6€301macHOCTh

19 Bpenonocuble nporpamMmmHoe o0ecrieueHme
1 METOJIbl OOPHOBI ¢ HUM

20 [IpakTuueckast pabota no Teme
" AHTUBUPYCHBIE TPOrPaMMBbI"

21 Opranu3arus JHIHOTO apXUBa




uHpopmManuu. PezepsHoe konupoBaHue.
[TaponpHas 3amura apxuBa

22

udpoBaHre TaHHBIX

23

Anroputm mmdposanus RSA.
Creranorpagus

24

[TpakTryeckas pabora o Teme
"udpoBanue JaHHbIX"

25

Wndopmanivs, JaHHbIE U 3HAHUSL.
NupopmaininoHHbIe TIPOIECCH B IPUPO/IE,
TEXHHUKE 1 00IIECTBE

26

HenpepsiBHBIC ¥ TUCKPETHBIC BETMUUHBI U
curHasbl. HeoOX0IMMOCTh TUCKPETU3AIIH
WHPOPMAIINH, IPeTHA3HAYEHHON /IS
XpaHEHWsI, Iepeadr 1 00pabOTKH B
UPPOBBIX CUCTEMAX

27

JIBonuHOE KogupoBaHue. PaBHoMepHbIE 1
HepaBHOMEpHbIE KObl. [lekoaupoBaHue
COOOIIEHMIA, 3aIIMCAHHBIX C IIOMOIIILIO
HEPABHOMEPHBIX KOJIOB

28

Ycenosue ®ano. [loctpoenne 01HO3HAYHO
JEKOIUPYEMBIX KOJIOB C IOMOIIbIO JIEPEBA.
I'pap An. A. Mapkosa

29

EnuHuIp n3sMepeHust KoJIuyecTBa
uHpopManuu. AJpaBUTHBIA TOIXOI K
OLIEHKE KOJIMYECTBa HH(POpMAIIUU

30

CucteMbl CYHCIICHUS

31

[TepeBoa uncen U3 OAHOM CUCTEMBI
CUHCIICHHSI B IPYTYIO




32

HBOI/I‘IHaﬂ, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMBbI CUUCIICHUAA,
CBs3b MCXKIY HUMU

33

I[BOI/ILIHaSI, BOCbMCpHUYHAA U
meCTHaAuaTCpuiIHas CUCTECMbI CUUCIICHUAA,
CBs3b MCXKIY HUMU

34

HBOI/I‘-IHaSI, BOCBMCpHYHAA U
meCTHaaAuaTCpuIHasg CUCTCMbI CUUCIICHU A,
CBsA3b MCXKIY HUMHU

35

ApudmeTndeckre onepanuu B
MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS

36

Tpoanaﬂ YpaBHOBCHICHHAA CUCTCMaA
CUHCIICHUA

37

HBOH‘IHO-I{GCHTH‘IH&H CHUCTEMA CUHCJICHUA

38

Konnposanue TekcToB

39

PacTtpoBoe koaupoBaHue N300paKeHUH

40

[TpakTryeckas pabora o Teme
"JluckpeTuszanus rpaguueckon
uHpopmanuu"

41

[IBeToBbIE MOJIETN. BekTOpHOE
koaupoBanue. @opmaTsl (HaitioB.
TpéxmepHas rpaduka. OpakraabHas
rpaduka

42

Konunpoanue 3Byka. OneHka
nH(pOpMaAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YACTOTE
JTUCKPETU3AINH U PA3PSIHOCTH
KOIAMPOBAHUS




43

[IpakTrueckas paboTa mo Teme
" luckpeTrun3alus 3ByKoBoW nHpopMarmu"

44

OcHOBBI aJIr€OpBI JTOTUKU

45

Jloruueckue onepanuu. TaOnuibt
UCTUHHOCTH

46

Jlornueckue BBIPAKCHUA. Jlormueckue
TOXACCTBA. I[OI(aSaTeJ'IBCTBO JJOTHYCCKHUX
TOXACCTB C IIOMOIIIBIO Ta6J'II/II_[ HCTHUHHOCTHU

47

[TpakTuueckas pabota mo Teme
«ITocTpoenue u aHanu3 TaOIHIL
UCTUHHOCTHU B TaOJIMYHOM MPOILIECCOPE»

48

Jlornueckue ornepanuu U onepauy HaJl
MHOKECTBAMU

49

Jlormueckue OI€panuru 1 OoIcpanr Hal
MHOXKECTBaAaMH

50

3aKoHBI aNreOpsl IOTUKU. DKBUBAJICHTHBIE
IIpeoOpa30BaHUs JOTMUYECKUX BbIPAKEHUM

51

Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUHI

52

Jlornueckue GyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GYHKIUI OT KOJIMYECTBA ApIyMEHTOB.
[TonHbIe cuCTEMBI TOTHYECKHUX (QYHKITUN

53

Kanonunueckue Gpopmbl JTOrHuecKux
BbIpakeHni1. COBEpIIICHHbBIC
IU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMasbHbIE (POPMBI, ATOPUTMBI UX
MOCTPOCHHUS IO TabJIHIle UCTUHHOCTH




54

Jlormueckue IeMEHTHI B COCTaBe
KOMIThIOTEpa

55

Tpurrep. Cymmarop. MHOropaspsiaiHblil
CyMMaTop

56

[TocTpoeHune cxem Ha JIOTUYECKUX
3JIEMEHTaX. 3alKCh JOrMYECKOI0
BBIPA)KEHMS 110 JIOTUYECKOU CXeMe

57

MI/IKpOCXCMBI N TCXHOJIOT'UA UX
MMPpONU3BOACTBA

58

IIpencraBneHue 1enbIxX YUcell B MaMATH
KomIbloTepa. OrpaHUYeHHOCTh AMana3oHa
quceN PU OTPAaHUYEHUH KOJIMYECTBA
paspsnos. llepenonnenne paspsaHon
CETKHU

59

be33HakoBbIe ¥ 3HAKOBBIC JaHHBIC.
3HaKOBBII OUT. JIBOMIHBIHM
JOTIOJTHUTEBHBIA KOJT OTPHUIIATEIIbHBIX
qHUCe

60

[ToOuToBBIE JOrMUECKHE OepaLlUu.
Jlornueckwuii, apudmeTrnaeckuit u
UUKIUYECKUI CIIBUTH

61

[udposanue ¢ TOMOIIbIO TOOUTOBOM
onepaunu «uckiroyvaromee MJIN»

62

HpeHCTaBHGHI/IC " XpaHCHUC B ITaMATH
KOMITBIOTEPA BCIICCTBCHHBIX YU CCIT

63

Brinonsenue onepaunﬁ C BEIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUEC OIIMOOK npu
BBIYHMCIICHUAX




[IpakTrueckas padota o teme «M3yuenue

64 MOPa3pAAHOTO MAITMHHOTO MPEACTaBICHUS 1 1
LEJBIX U BEIIECTBEHHBIX YHCEI

65 AHanus anropuTMoB 1
Oransl peleHus 3aad Ha KOMIBIOTEPE.

66 NHcTtpymeHTanbHbIe CpeACcTBa: 1
TPAHCIATOP, OTJIAAYUK, TPO(YUIHPOBIIUK
Cpena mporpammupoBanus. Komnusius

67 Y MHTEpIpeTalus MporpaMmM. 1
Bupryansable Mamnsbl. THTErpUpoBanHas
cpena pa3paboTKu

68 Mertoabl OTJIaIKU POTPaMM 1

69 Tunsl nepeMeHHBIX B S3bIKE |
MIPOrPaMMHUPOBAHHUS

70 O6paboTKa LEeTbIX YUCEe 1

71 O0paboTKa BEIIECTBEHHBIX YUCEI 1

72 CrnyuaiiHble U TICEBIOCITYYalHbIE YNCIIA 1

73 Betrenenus. CiioxHbIe yCIOBUS 1

74 [uxiel ¢ ycmoBueM 1
[{MKIIBI IO IEPEMEHHOM.

75 B3anmo3aMeHs1€eMOCTh pa3InyHbIX BUIOB 1
IIUKJIOB

76 O06paboTka HATYpaJIbHBIX YHCEI C |
UCTIOJIb30BAaHUEM LIUKJIOB
HaxoxeHue Bcex MpocThIX YKCel B

77 3aJJaHHOM Juana3one [IpakTrueckas 1 0.5

pa60Ta no TeMe «Pemenue 3agay METoa0M




nepedopa

78 WNuBapuant nuxna

79 JIOKyMEHTHpOBaHUE NPOTrpamMm

20 O06paboTKa TaHHBIX, XPAHSIIUXCS B
daitnax

&1 PasOuenue 3amaun Ha roa3anadyu
Hcnonp3oBanue cTaHapTHON OMOIMOTEKN

2 s3bIKa mporpaMMmupoBanus. [loaxmouenune
O6MOIMOTEK MOAIIPOrPaMM CTOPOHHUX
MPOU3BOAUTENEH

83 [ToxnporpaMmel (Tipoueypsl ¥ QyHKITHH)

84 [ToxnporpaMmel (poueaypsl U QyHKIHH)

85 ITpakTryeckas pabora o Teme
"PazpaboTka moamporpamm"
Pekypcus. PexkypcuBHble 00BEKThI

26 (bpaxransr). PekypcuBHbIE IPOLIETYPHI
¢byskuuu. Mcnonp3oBaHue cTeka is
OpraHu3alM PEeKYPCUBHBIX BbI30BOB

27 [IpakTnueckast pabota no Teme
"PexkypcuBHBIE TOANIPOrpaMMBbI"

28 MoaynpHBIM IPUHLINI IOCTPOCHUS
porpaMm

89 YucneHHble METOBI

90 ITpakTryeckas pabora o Teme
«YucneHHoe pelieHrne ypaBHeHU»

01 Hcnonp3oBaHne TUCKPETU3ALNUH B

BBIYHMCIINTCIIBHBIX 3aJJadax




92

[IpakTrueckas paboTa mo Teme
«[TpubmmKEHHOE BRIYUCIICHUE JUTHH
KPUBBIX U TUIOMIAACH GUTYD»

93

ITpaktnyeckas pabora no Teme «Ilonck
MakcuMyMma (MUHUMYyMa) QyHKIHN

94

O0paboTka CHMBOJIBHBIX JaHHBIX.
AAropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJCYET KOJUYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

95

AAropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHue CTPOKHU Ha CJI0Ba 110
MpoOeTbHBIM CUMBOJIAM

96

AAropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: IIOMCK MOACTPOKU BHYTPH TaHHOU
CTPOKH; 3aM€Ha HallICHHOH MOACTPOKHU Ha

JIPYTYIO CTPOKY

97

[TpakTryeckas pabota o Teme
"O06paboTKa CTPOK C UCITOJIb30BaHUEM
GyHKIUH cTaHIapTHOM OMOIMOTEKH SI3bIKA
IIPOrpaMMHUPOBAaHUS"

98

['enepariuist cioB B 3a1aHHOM alihaBUTE

99

MaccuBbI ¥ TIOCIIEIOBATEIIEHOCTH YUCEIT.
[IpakTuueckas padbota 1o Teme
"3anonHenue Maccuna'

0.5

100

O06001IEHHBIE XapaKTEPUCTUKH MACCHBA

101

JInHeHbBIN ITIONCK 3aJaHHOTO 3HAUEHNSA B
MaccuBe. [IpakTuyeckas pabora mo reme
"JInHelHbIN TOUCK 3aJaHHOr0 3HAUEHUS B

0.5




maccuse"

102

[IpakTuueckas padora no teme "Ilonck
MUHUMAJIBHOTO (MaKCUMAIIBHOTO)
JJIEMEHTA B YMCIIOBOM MaccuBe"

103

CopTHpoBKa OAHOMEPHOTO MaCCHBA.
IIpocTeie METOABI COPTUPOBKH.
IIpakTnueckas padora no teme "IIpocTeie
METO/]Ibl COPTHPOBKHU MaccuBa"

0.5

104

CoptupoBka cinusiHueM. brictpas
COPTHPOBKA MaccHBa (AJITOPUTM
QuickSort). [Ipaktuueckas pabora 1o reme
"BeicTpas copTupoBka Maccupa”

0.5

105

JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [IpakTuyeckas pabora mo reme
" JIBOMYHBIN MTOUCK"

0.5

106

JIByMepHBIC MacCUBBI (MaTPHIIHI)

107

AnroputMbl 00pabOTKH MaTpPHIL

108

Pemenne 3anay aHaimM3a JaHHBIX

109

Cpe)lCTBa TEKCTOBOT'O IIpoLeccopa

110

KomnerorepHas BEpcTka TeKkcTa

[SEE QS PG T ye—

111

[IpakTuueckas pabora no teme "BépcTka
AOKYMCEHTOB C MaTEMaTUYCCKNMU
dbopmynamu"

112

NHCcTpyMEHTBI peLieH3UpOBaHUS

113

[TpakTuyeckas pabora o Teme
"MHOrocTpaHU4HbIE TOKYMEHTHI"

114

O6uaunbie cepBuchl. KomnekTuBHast

0.5




pabota ¢ nokymeHntamu. [IpakTuyeckas
pabora o Teme "KonnexkruBHas pabota ¢
JTOKyMEeHTaMu"

115

AHanu3 naHebiX. bospline JaHHbIe

116

MammHHOE 00y4YeHHe

117

AHanu3 JaHHBIX C TOMOIIBIO SJIEKTPOHHBIX
TadJIULL

118

[TpakTrueckas pabota o Teme "AHanus
JAHHBIX C TOMOIIBIO JIEKTPOHHBIX
grliig

119

[Toctpoenue rpadukoB QyHKINH.
[IpakTrueckas paboTa mo Teme
"HarnsinHoe npencraBieHre pe3yJibTaToOB
CTaTUCTUYECKON 00pabOTKM TaHHBIX B
BU/JIE IMarpaMM CPeJICTBaMU peJaKkTopa
AJIEKTPOHHBIX TaOIUIT"

0.5

120

Jlunuu tpenna. Ilpaktuueckas padota no
teme "[logbop nmuHuM TpeHaa,
MPOTrHO3KUpOBaHUE"

0.5

121

[Ton6op napamerpa. [IpakTuueckas padbora
1o TeMe "YncneHHoe peleHue ypaBHeHUM
C TIOMOIIBIO MO00pa mapameTpa”

0.5

122

OnTuMu3ays Kak MOUCK HAWITYYILIETo
pelIeHHs B 3aJJaHHBIX YCIOBUSX.
IIpakTnueckas padbora no teme "Pemnienue
3a]1a4 ONTUMH3AIHHU C TIOMOIIBIO
AJIEKTPOHHBIX TabyuI"

0.5

123

PesepBHOE Bpems




124

Pe3epBHOE Bpems

1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PezepBHOE 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 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O

[NPOTPAMME

136

21.5




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoJbHbie
padoTshI

IIpakTHyeckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

KonnvectBo nnpopmanuu

AJ'IFOpI/ITMLI CXXaTusa JaHHBIX

Anroputm Xadhdmana

[TpakTnueckast pabota no teme "Cixxatue
JAaHHBIX C TIOMOIIBIO aJIrTOPUTMaA
Xapdmana"

Anroputm LZW

AJNTOPUTMBI CKaTHUS NAHHBIX C IOTEPSIMHU.
[TpakTuyeckas padora no teme "CixaTtue
JIaHHbIX ¢ otepsMu (anroputmsl JPEG,
MP3)"

0.5

CKOpOCTL nepcaadu faHHbIX

[ToMexoycTONYMBBIE KOJIbI

[TpakTrueckas paboTa 1o Teme
"[TomexoycToitunBbIe KOIbI"

10

Cucrembl. KOMIIOHEHTHI CHCTEMBI U UX
B3anmMojeiicTBue. CucteMHbI d(HPeKT.
Ympasienue Kak nHOOpPMAIUMOHHBIN
npoiiecc. OOpaTHas CBs3b

11

Mogenu u MOZICIINPOBAHUC

12

I'padsr




13 Pemenue 3amau ¢ momoiisto rpadoB

14 [epeBbs

15 OCHOBBI TEOPUH UTD
[Tpaktnueckas padora no teme "[lonck

16 BBIMTPBIIIHON CTPATETHH B UTPE C MOTHOM
uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOTO MHTEIIJICKTA

13 [TpaxTnueckas pabora no teme "Cpezacraa
HCKYCCTBEHHOI'O MHTeJIIeKTa"
dopmanuzanys NOHITHS aJTOPUTMA.

19 Mammuna TeropuHra kak yHuBepcaabHas
MozeIb Beruucienuil. Tesuc Yépua—
TrropuHra
[TpakTyeckas pabora o Teme

20 "CocTaBiieHHEe IPOCTON MPOrpaMMBbI [
MamuHbl Teropunra"

21 Mammna [Tocta

22 Hopwmainbasie anropudmber MapkoBa
ANTOpUTMUYECKU HEpa3pelIMbIe 331a4u.

23 3anaya octaHoBa. HeBO3MOXKHOCTD
AaBTOMATUYECKOM OTJIaJKU IPOrpaMm

24 CnoXHOCTb BBIYMCIIEHUI
ITorck MpOCTHIX YKCEN B 3aJaHHOM

25 Jarna3oHe ¢ IOMOIIBIO aIrOpUTMa
«pemeTo Iparochenar

2% [TpakTnyeckas padora no teme "[lonck

MMPOCTBHIX YHUCECJ B 3aJTaHHOM ,Z[I/IaHaBOHC"




27

MHoropa3psiiHbIe LeNble Y, 3a1a9u
JUTMHHOM apu(METHKH

28

[TpakTnueckas pabota 1o Teme
"Peanu3anus BEIYUCICHUN C
MHOTOpa3psAIHbIMU YHCIaMu"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaxeHws ). X3II-TaOIUIIbL.
[TocTpoenue andaBUTHO-9aCTOTHOTO
CJIOBapsi IS 33/IaHHOTO TEKCTa

30

[TpakTuyeckas pabora o Teme
"TlocTpoenue anhaBUTHO-4ACTOTHOTO
cJIoBaps 171 3aJaHHOIO TeKcTa"

31

AHanu3 TekcTa Ha €CTECTBEHHOM S3BIKE.
Briaenenue nocieoBaTeIbHOCTEH O
mrabiony. PerynspHble BRIpaKeHHs.
YacToTHBIN aHATU3

32

[TpakTrueckas pabota o Teme "AHanus
TEKCTa Ha €CTeCTBEHHOM s3bIKe"

33

Creku. AHanu3 mpaBUILHOCTH CKOOOYHOTO
BBIPAKEHUS

34

Brruncnenue apupmeTnieckoro
BBIPAXEHMUSI, 3alIMCAHHOTO B MOCT(HUKCHOMN

dbopme

35

[TpakTyeckas pabora 1o Teme
"Bprunciienue apupMeTuaeckoro
BBIPA)KEHUSI, 3aIMCAHHOTO B MOCT()UKCHOM

dbopme"

36

Ouepenu. Mcrionp3oBanue ovdepen AJis




BPEMCHHOI'O XpaHCHUSA JaHHBIX

37

[TpakTnueckas paboTa 1o Teme
"Ucnonw3oBanue ouepenn"”

38

Hepesbs. Peanuzanys nepesa ¢ MOMOILIBIO
CCBIJIOUHBIX CTPYKTYp. J|BonuHbIE
(6unapuslie) nepesbs. [locTpoenue nepepa
JUIS 33IaHHOTO apu(METUIECKOTO
BBIPAXKCHUS

39

[TpakTudeckas paboTa 1mo Teme
"Ucnonbp3oBaHue 1€pEBbEB s
BBIYUCIICHHS apU(METHIESCKIX
BbIpaKeHUI"

40

PexypcuBHBIE anropuT™MBI 00X0/1a JACpeBa.
Vcnonp30BaHue CTEKA M OUEPEIH IS
o0xofa nepeBa

41

PekypcuBHBIE aJIrOpUTMBI 00X0/1a IepeBa.
Hcnonp30BaHue CTeKa M OYEPEIN JUIS
00xo0/1a epeBa

42

AnroputMmsbl Ha rpadax. [loctpoeHue
MUHUMAaJIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xox rpada B
MIAPUHY

44

Konn4ecTBO pa3IMuHbIX IyTEN MEXKIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
alMKIINYECKOro rpada

45

Anroput™m JleUKCTpHI.




46

[IpakTrueckas paboTa mo Teme
"Bpruncienue JIMHBI KpaTyauilero myTu
MEXy BepIInHaMu rpada (aroputm
HerikcTpsn)"

47

Anroputm @noina—Y opiania

48

3ajauu, penaeMble ¢ TOMOIIbIO
AUHAMHUYCCKOIro MporpaMMHUpOBaHUs:
BBIYUCIICHHE PEKYPCUBHBIX (PYHKINI

49

[TpakTryeckas pabora o Teme
"Bprunciienue peKypcUBHbBIX (DYHKIIUHI C
IIOMOUIbIO TUHAMUYECKOTO
IpOrpaMMHUpOBaHUA"

50

38.,[[3‘11/1, peuiaeMbIC€ C IIOMOLIBIO
AUHAMHUYCCKOI'0 IpOrpaMMHUPOBaHUAA:
MOJACYET KOJIMYESCTBA BAapHUaHTOB

51

[TpakTrueckas padota o teme "[lomcuér
KOJIMYECTBA BAPUAHTOB C MOMOIIBIO
JUHAMHYECKOT0 IporpaMMupoBanus"

52

3agauu, penraemMplie ¢ TOMOIIbIO
JTUHAMHUYECKOTO MMPOTPAMMHUPOBAHUS:
3a1a4d ONTHMHU3AIUU

53

ITonsiTHE 0 Mapagurmax
nporpammupoBanusi. O630p A3BIKOB
IPOrpaMMHUPOBAHUS

54

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM
MporpaMMHUpPOBaHUU

55

O0BexTsI U Kinacchl. CBOMCTBA U METOIBI
00BEKTOB




56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3
[TpakTnueckas paboTa 1o Teme

57 "Hcnonb30BaHne TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3paboTka mporpaMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOJAX0AA
[Tpaktuyeckas pabdora "PazpaboTka

59 IPOCTOI MPOrpaMMBbl C UCIIOIB30BAHUEM 1
KJ1accoB"
Wukancynanus. [Ipaktuueckas pabota no

60 teMe "Pa3paboTka kiacca, UCIOJIb3YHOIIETO 0.5
MHKAINCYJsAIu0"

61 Hacnenosanwue. [Tomumopduzm

& [TpakTnueckas paboTa 1o Teme 1
"PazpaboTka uepapxuu Kiacco"
Cpenbl OBICTPOI pa3pabOTKU MPOTPAMM.

63 [TpoexTrpoBanue uHTepdeiica
M10JIb30BaTEIS

64 [TpoexTrpoBanue uHTepdeiica
MOJI30BATEIS

65 Hcnonp30BaHue TOTOBBIX YIPABISEMBIX
AIIEMEHTOB JIJIsl IOCTPOeHUs! HHTep(elica
[IpakTrueckas paboTa mo Teme

66 "Pa3paboTka nmporpaMmsl ¢ TpadUueCcKUM 1
uHTepdericom"

67 N3yueHune BTOpOro s3bIka

IIPOrpaMMUPOBAHUSA




68

N3ydenue BTOpOro A3bIka
IPOrpaMMHUPOBAHUS

69

DTaIbl KOMITIBIOTCPHO-MAaTEMATUUICCKOT' O
MOACIINPOBAHUA

70

Juckperusaius Ipu MaTeMaTH4eCKOM
MO/ICJIMPOBAHUU HEMPEPHIBHBIX MPOIIECCOB.
MopaenupoBaHHe IBUKEHHUS

71

[TpakTuueckas paboTa 1mo Teme
"MopenupoBaHue ABUKEHUSA"

72

MopenupoBaHue OMOJTOTUYECKUX CHCTEM.
[TpakTrueckas paboTa 1mo Teme
"MonenupoBaHue OMOIOTUYECKUX cucTeM"

0.5

73

MaremMaTudeckue MOJCIN B DKOHOMHKE.
BrerancnourensHbIC OKCIICPUMCHTEI C
MOJCISIMHU

74

BepostHocTHbIE MOAenH. [IpakTHueckas
pabota no Teme "HMmuTanronHoe
MOJICJINPOBAHUE C TIOMOIIBIO METOA
Momnte-Kapio"

0.5

75

KoMnbrorepHOE€ MOAENMPOBAHUE CUCTEM
YIIPaBJICHUS

76

O06paboTka pe3yabTaToB SKCIIEPUMEHTA

77

Tabnuunble (pensauroHHbIe) 0a3bl JaHHBIX

78

[Touck, copTUpoOBKa M PUIBTpALIHS
JaHHBIX. 3ampoCchl Ha BBIOOPKY JaHHBIX.
3anpocsl ¢ nmapameTpamu. Beruucnsemoie
TOJIsl B 3aIIpocax

79

[Tpaktuyeckas padora no Teme "Pabora ¢




roToBOM 0a30i JaHHBIX"

Muororabanyabie 0a3bl JaHHBIX. THIIBI

80 cBsA3el Mexay Tabauamu. Buemnuit
Kiro4. [lenocTHOCT Ga3bl JaHHBIX
[IpakTryeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIUIHOMN 0a3bl
TaHHBIX"

%) 3anpockl K MHOTOTa0IMYHBIM 0a3aM
TAHHBIX

23 [TpakTrueckas padoTa mo Teme "3anpocsl K
MHOTroTa0JIM4HoN 0a3e qaHHbIX"

84 SA3bIK ynpaBiaeHus TaHHbIMU SQL
[TpakTnueckas paboTa 1o Teme

85 "VrpaBneHue JaHHBIMH C TIOMOIIIBIO SI3bIKA
SQL"

26 Hepensitmonnsie 6a3bl TaHHBIX.
DKCIEPTHBIE CUCTEMBbI

87 HHTepHEeT-NIPUII0KEHUS
[ToHsiTHE O CEpBEpPHOM U KIIMEHTCKOM

88 qacTax caita. TeXHOJOTUs «KJINEHT —
cepBep», €€ JOCTOMHCTBA U HEOCTaTKU

89 OcHoBbl s13p1ka HTML

90 [TpakTnueckas padbora no teme "Co3znanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHossl si3p1ka HTML

92 OcHossl s13p1ka HTML

93 [TpakTnueckas pabora no teme "Co3znanue




BeO-CTPaHMIIBI, BKITFOYAIOIIEH
MYJIbTUMEINHHBIC 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUICO)"

94

OcHoBbHI KackaaHbIX TabmuIl ctuieit (CSS)

95

[IpakTryeckas pabora o Teme
"OdopmiieHHE CTPAHUIIBI C TTOMOIIIBIO
KacKaJaHBIX Ta0muI] cTwiei"

96

Cuenapun Ha s3pike JavaScript

97

Cuenapun Ha s3bIKe JavaScript

98

®opmbl Ha BEO-CTpaHULIE

99

[TpakTuyeckas padora o Teme "O6paboTka
JTaHHbIX Gopm"

100

Pa3mermenue BeG-caiiToB. Ycmyra
XOCTHHTa. 3arpy3ka ¢ailioB Ha caiT

101

Kanpuposanwue. Mcnpasnenue
nepcrektuBbl. ['nctorpamma. Koppexkiust
YPOBHEMH, KOPPEKLIUS 1IBETA.
ObecuBeunBaHuE IBETHBIX U300pakeHUI

102

BBox n300paskeHuit ¢ UCIIOJIb30BaHUEM
Pa3INYHBIX IIUPPOBBIX YCTPOHCTB.
[TpaxTrueckas padota o Teme "OOpaboTKa
nndpoBbIx pororpadmit”

0.5

103

Peryms. Pabora ¢ obnactsimu. OuibTphl.
[TpakTrueckas padota o Teme "PeTymb
nudpoBbIx pororpadmit"”

0.5

104

MHorocnoiiabie nzo0paxkeHus. TekcToBbIe
ciou. Macka cnos. Kanansl. Coxpanenue
BBIAEIIEHHON 001aCcTH




[IpakTrueckas paboTa mo Teme

105 . 1 1
"MHorocnoiHbIe n300pakeHus"
[ToaroroBka uiuTrOCTpaIuil i Be€0O-CalTOB.

106 [TpakTnueckas paboTa 1o Teme 1 0.5
" AHUMUpPOBaHHbIE U300pakeHus"

107 Bekropnas rpaduka. Bexropuzarms 1
pacTpOBBIX N300pakeHUN

108 [TpakTuyeckas pabdora no reme "BekropHas | 1
rpaduxa"

109 [IpuHIUITBI TOCTPOECHUS U PEJAKTUPOBAHUS 1
TPEXMEPHBIX MOJIEIICH

110 [IpakTuueckas padota no teme "Coznanue | |
MPOCTHIX TPEXMEPHBIX Mozenei"

111 Cerounsie Moaenu. Marepuasl 1

112 [TpakTuyeckas padora no Teme "CeTouHble 1 |
moxenn"

113 MonennpoBaHie HCTOYHUKOB OCBEILECHUS. 1
Kamepsl

114 [TpakTrueckas pabota 1o Teme | |
"Pennepunr"

115 AnautuBHble TexXHOJOTUH (3D-nipunTEpHI) 1

116 [ToHATHE O BUPTYyAILHON PEAIBHOCTH U 1
JIOTIOJIHEHHOM PEAIbHOCTH

117 Pe3epBHOE Bpems 1

118 Pe3epBHOE Bpems 1

119 PesepBHOE Bpemst 1

120 Pe3epBHoe Bpems 1




121 Pe3epBHOE Bpems 1
122 PesepBHOE Bpemst 1
123 PesepBHoe Bpems 1
124 Pe3epBHOE Bpems 1
125 Pe3epBHOE Bpems 1
126 Pe3epBHOe Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHOE Bpems 1
129 Pe3epBHOE Bpems 1
130 PeszepBHOE Bpemst 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 Pe3epBHOE Bpems 1
134 PeszepBHOE Bpemst 1
135 PezepBHoe Bpemst 1
136 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME







IMPOBEPAEMBIE HA EI'D 10 HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OBPA30OBATEJBHON
IMPOTPAMMBI CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHUS K NMPeIMETHBIM Pe3yJ1bTATAM OCBOEHHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1.

3name (nonumamu)

1.1

[lonrmaHue OCHOBHBIX HPUHLMUIIOB YCTPOMCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIMOHAPHBIX M MOOWJIBHBIX KOMIBIOTEPOB; TEHJICHIIUMA
pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHIA; BIaJieHHE HaBBIKAMH PabOTHI C
OMEpPAlMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIaMH TMPOTPAMMHOIO
obecrieyeHus JAns  pemieHus  y4deOHbIX  3agady 1o BbIOpaHHOMU

crenragIn3anuu

1.2

Hanmnumne mnpencraBnennii o 0a30BBIX MPHHLUMIAX OPTraHU3AUH U

(GYHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CeTel

1.3

ITornmanne OCHOBHBIX IMPUHOUIIOB AUCKPETHU3alWKN Pa3JIMYHbIX BUIOB

uHpopMaun

1.4

[Tonnmanue 0a30BBIX aJTOPUTMOB OOPAOOTKH YHCIOBOM W TEKCTOBOM
uHpopManuu (3amUCh YHCENT B TO3UIMOHHON CHCTEME CUYHUCICHHS,
JEITUMOCTbD LIEJBIX YHCEN;, HAXOXKJICHHE BCEX MPOCTHIX YUCEI B 3aJaHHOM
nuamnazoHe; 00pa0oTka MHOTOPA3pSIHBIX — IIEJIBIX  YHCEN;  aHalu3

CHUMBOJIBHBIX CTPOK U IlpyFI/IX), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHue (QYHKIUOHAJIbHBIE BO3MOXKHOCTH HWHCTPYMEHTAJIBHBIX CPEACTB

Cpensl pa3paboTKu

1.6

BnangeHne OCHOBHBIMH CBEACHUSIMH O 0azax JaHHBIX, HUX CTPYKTYpC,

CpencTBax Co3/aHus U paboThl C HUMH

1.7

[TonnMaHue BO3MOXKHOCTEH U OTPAHUYEHUN TEXHOJIOTMM UCKYCCTBEHHOIO
MHTEJUIEKTa B pa3lM4YHbIX OONACTAX; HAJWYMe MpeACTaBIeHUl 00
UCIOJIb30BaHUM  MH(POPMALMOHHBIX  TEXHOJOTMH B pa3IM4HbIX

npodecCHOHATBHBIX chepax

1.8

BrnageHue TeOpeTHYECKHMM ammaparoM, IO3BOJIIIOIIUM  OCYIIECTBIIATH
MIPEACTABJICHUE 3aJJaHHOI0 HATYpPaJIbHOI'O YKCIA B Pa3lIMYHBIX CHUCTEMax
CUMCIIEHUS; BBINOJHATH NPeoOpa3oBaHUs JIOTMYECKUX BBIPAKEHHH,
WCIOJIb3YSl 3aKOHBI anreOpbl JIOTMKH; ONpEeAENsaTh KpaTdyallui MyTh BO
B3BEIICHHOM rpadeé M KOJMYECTBO MyTed MexXIy BepIIMHAMU

OPUEHTHPOBAHHOTO allMKINYECKOro rpada




Ymems

2.1

VYMeHHe HCIOoIb30BaTh KOMITBIOTEPHO-MATEMATUIECKUE MOICTH IS
aHaJM3a OOBEKTOB M MPOIECCOB: (HOPMYIHPOBATH IIE]Ib MOJCIUPOBAHHUS,
BBINOJIHATh QHAJIM3 PE3YJIbTATOB, MOJYYCHHBIX B XOJ€ MOCTMPOBAHMS,
OICHUBATh AACKBATHOCTH MOJACIN MOACIUPYECMOMY 06’BCKTy 501051

nponeccy,; NpCACTaBJIATh pE3YyJIbTAaThl MOACIIMPOBAHNUS B HATTISIIHOM BU/JIC

2.2

YMmeHue KinaccuUIMPOBATH OCHOBHBIE 3aJaud aHalW3a JIaHHBIX
(mporHo3upoBaHue, KJaccupuKams, KJIacTepU3alys, aHaJIn3
OTKJIOHEHMH); MOHMMATh IOCIEA0BATEIbHOCTh PELICHUs 33Jay aHajln3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA Ka4eCcTBa JaHHBIX,
BbIOOp W (WJIM) TOCTPOGHUE MOJENU, NpeoOpa3oBaHHE JAaHHBIX,

BU3YaJIM3alsl JaHHBIX, HHTEPIPETalus pe3yIbTaToB
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YMmeHue onpenensiTh HHPOPMAIMOHHBIH 00BEM TEKCTOBBIX, TpapUUECKuX
U 3BYKOBBIX JaHHBIX IIPY 33JaHHBIX [1apaMeTpax AUCKPETU3aLUU. Y MEHUE
ONpENENATh CPEAHIOI CKOPOCTh MEpeNayd JaHHBIX, OLEHUBATH
U3MEHEHHE BPEMEHHU Iepelaud NpU HU3MEHEHHH HH(POPMAIMOHHOTO

00BbEMa JTaHHBIX M XapaKTepUCTUK KaHaja CBI3U

24

YMeHue CTpouTh KOJ, OOECNeYMBAIOMINM HAUMEHBIITYI0 BO3MOXXHYIO

CpPCAHIOO JJINHY COO6I_I_ICHI/I$I IIpu HM3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue uCHoapb30BaTh IPU PEIIEHUH 3aJa4 CBOWMCTBA MO3UIMOHHON
3allMCA YHUCEJI, aITOPUTMbI ITOCTPOCHUS 3allMCH YUCJIA B IO3ULUOHHOMN
CUCTEME CUHUCIICHUS C 3aJaHHBIM OCHOBAaHHUEM W MOCTPOCHHS YHUCIA 1O
CTPOKE, COJAEpIKallel 3amuch 3TOr0 4YHMCJIA B IO3ULUOHHOM CHCTEME
CUMCIICHHSI C  3aJlaHHBIM  OCHOBAaHHMEM;  YMEHHE  BBIIOJHATH

apI/I(l)MCTI/I‘-I€CKI/I€ onepanr B IO3UIUOHHBIX CUCTEMAX CHHUCICHUA

2.6

YMeHHe CTpPOUTHh JIOTUYECKOE BBIPAKEHHE B JAUIBIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX ¢opMax MO 3aJaHHOM  Taliuie
WUCTUHHOCTH; HWCCJIENOBaTh 00JacTh WCTHUHHOCTH  BBICKA3bIBAHMS,

COACPIKAILICTO MEPEMEHHBIC; PCIIATh HECJIOKHBIC JIOTUYCCKUC YPABHCHU A

2.7

YMeHue pemaTh alropuTMUYECKHE 3a7aud, CBA3aHHbIE C aHAIM30M
rpadoB (3a7auu MOCTPOCHHUS ONTHMAJIBHOTO IYTH MEXAY BEpLIMHAMU
rpada, ompeneraeHHs] KOJIMYECTBA PA3UYHBIX MyTed MEXIy BepIIMHAMU

OPHEHTUPOBAHHOTO ALIMKIMYECKOTO rpada)

2.8

YMeHHe UCIONb30BaTh ACPEBbs IPU aHAIU3€E U IIOCTPOCHUU KOAOB U I
MpecTaBiIeHus] apuMETHUYECKUX BBIPAXEHHUM, MpH pEIIeHUH 3a1ad
[IOMCKA U COPTUPOBKH; YMEHHE CTPOUTH JEPEBO WIPBI IO 3aJaHHOMY

ITOPUTMY; pa3pabaThiBaTh M OOOCHOBHIBATH BBIUTPHINIHYIO CTPATETHIO




UTPBI

2.9

VYmenue AHAJIM3UPOBATL  AJITOPUTMBI C  HUCIOJB30BAHUEM Ta6JII/ILI
TpaCCUPOBKH; OIIPCACIIATH 0e3 HCIOJIb30BaHUs KOMIIBIOTEpPA PE3YyJIbTAThI
BBIITOJTHCHHA HECJIOXKHBIX IMPOrpaMM, BKIHOYAKOMIUX HUKJIIbI, BETBJICHUA W

noanporpamMmsal, Ipu 3aIaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue omnpenensTh CIOXKHOCTh HM3ydaeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME JIEMEHTOB MAacCuBa, COPTUPOBKA MACCHBA,
nepeOopHbIe aIrOPUTMBI, JABOUYHBIA TOWUCK) U TNPUBOAUTH MPUMEPHI

HECKOJIBKHX aJITOPUTMOB pa3H0171 CJIOKHOCTHU U1 pCIICHUSA O)IHOfI 3aJa4du

2.11

BiianeHue yHHBEPCAIBHBIM  A3BIKOM IPOTPAMMHUPOBAHUSA  BBICOKOIO
yposHs (Ilackans, Python, Java, C++, C#), npeacraBieHusIMH 0 0a30BBIX
TUIIaX OJAHHBIX W CTPYKTYpax HJaHHBIX; YMCHHC HUCIIOJbB30BATH OCHOBHLIC
YIPaBJISAIONIME  KOHCTPYKIIMHM;,  yYMEHHE  OCYHISCTBISTh  AHAIM3
MPEJIOKEHHOW ~ MPOrpaMMBbl:  ONpENesTh  pe3yabTaTbl  pabOTHI
MPOrpaMMBbI TIPH 33JIJaHHBIX MCXOJHBIX JTaHHBIX; OMpPENesITh, IPU KaKHX
UCXOJHBIX JIaHHBIX BO3MOYKHO TOJYYCHHE YKa3aHHBIX pE3yJIbTaTOB;
BBISIBIISITh JIaHHBIE, KOTOpPBIE MOTYT IpHBECTH K omuOke B pabore
nporpamMMbl;  (OPMYJIMPOBAaTh  TPEMIOKEHHS [0  YIYYIICHHIO

IIPOrPaMMHOT0 KO/1a

2.12

YMeHue peanu3oBbIBaTh HA BBHIODAHHOM JUI  M3Y4YEHHS  SI3BIKE
nporpammupoBaHusi Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPAOOTKH YHCEII, YUCIOBBIX IOCIIEA0BATEILHOCTEH
M MacCUBOB: TIpeJACTaBJeHHE 4YWCIa B BUAe Habopa MPOCTHIX
COMHOXHTEJICH; HAXOXKICHHE MaKCHUMaJbHOH (MUHUMAaIbHON) LUPHI
HaTypaJbHOI'O YHUCIIA, 3a[IMCAHHOTO B CUCTEME CUHUCIICHHS C OCHOBAaHHUEM,
He mpeBbmaommM 10; BbUUCIeHHE O0O0OOMIEHHBIX XapaKTEPHCTUK
9JIEMEHTOB MacCMBa WM YHCJIOBOM IOCIEA0BATEIBLHOCTH (CYMMBI,
MPOU3BEICHUSI  CpPEAHEero  apu@MeTHYecKOro, MHUHUMAIBHOTO H
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBIETBOPSIOLINX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY JJEMEHTOB MAacCHUBa; yMEHHE
WCTIONB30BaTh B TPOTpaMMax JaHHBIE PA3JIMYHBIX THUIIOB C YYETOM
OTpaHMYEHUI Ha IUAna3oH WX BO3MOXKHBIX 3HAYEHHH, MPUMEHATH MPHU
pElIeHNH 33/1a4 CTPYKTYpPbl JTaHHBIX (CIUCKHU, CIOBAapH, CTEKU, OYepeiH,
JIepeBbs1); IPUMEHSTh CTaHAAPTHBIE M COOCTBEHHBIE MOANPOrpaMMBI IS
00pabOTKH YHCIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; HCIIOJIB30BATh MPHU
pa3paboTke mporpamMm OHOIMOTEKH MOANPOTPAMM; YMEHHE HCIIOIH30BATh

CpeacTBa OTJIAAKH IpOTpaMM B CpCAC IPOIrpaMMHUPOBAHUA

2.13

YMmenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_ILI JIA aHaJInu3a,




MPEACTABICHUS M 0O0paOOTKM JaHHBIX (BKJIIOYAs BBHIOOP ONTHMAIBHOTO
pelieHns, noadop JMHUM TpPEHZa, PELIeHHE 3ahad IPOrHO3MPOBAHUS);
YMEHHE HCIOJb30BaTh TaOIWYHbIC (PEIAIMOHHBIC) 0a3bl JaHHBIX |

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHue OpraHu30BBIBATH JUYHOE HH()OPMAIIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAHUEM  PA3IMYHBIX  CPEACTB  LU(PPOBBIX  TEXHOJIOTHI;
MOHUMaHHE BO3MOXKHOCTEH IIM(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX

yciyr, TuGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
1HO UH®OPMATHUKE

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

1

[Mudposast rpaMOTHOCTH

1.1

OcHOBHBIE TEHICHIIUYU Pa3BUTHs KOMIIBIOTEPHBIX TEXHOJIOTHH. [lapamiensHble
BBIYMCIICHHs. MHOronponeccopHsle cuctemsel. PacipenenéHusie

BBIYHUCIIUTCIBHBIC CUCTEMBI U O6p8.60TKa OOJIBIINX JaHHBIX

1.2

[IpyHIMIIBI TIOCTPOEHHUST W amnmapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBbie mpotokonbl. Cers WuTepHer. Apnpecanus B cetu MHTepHer.
[Tporoxonel cteka TCP/IP. Cucrema nomenusix uMéH. Pasnenenue IP-cetu Ha

IMOJICETH C IIOMOIIBIO MaCOK IT0/ICeTel

1.3

daiinoBas cucrema. Ilouck B aiinoBoii cucreme. [IpuHIMIBI pa3MelieHus U
UMeHOBaHMsl (aisioB B ponroBpeMeHHOM namstu. [llaGnonbl [uid onucaHus

rpyni ¢aitnos

1.4

CKOpOCTL nepeaauu JaHHBbIX. 3aBHCHMOCTD BpPEMCHU nepeaadun oT

MHGOPMaMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHajla CBSI3U

1.5

udpoBanne ganHeix. CUMMeETpUYHbIE U HecuMMeTpuuHble mUGpsl. [ndps
npoctoii 3amennl. [IIudp Lezaps. udp Buxenepa. Anroputm mmdpoBanms
RSA

1.6

Kompl, mo3Bosnstomme 00HapyKUBaTh U UCIIPABIATH OMIMOKH, BOSHUKAIOIIHNE TTPU
nepenade naHHbeIX. Paccrosinne Xommunra. KogupoBaHue ¢ moBTopeHHEM OUTOB.

Koarsl XoMmMmunra

TeopeTrueckne 0CHOBbI HHPOPMATHKU

2.1

JlBonuHOe  KoaupoBaHuE. PaBHOMEpHBIE M HEPAaBHOMEDHBIE  KOJBI.
JlekoaupoBaHue COOOIICHHH, 3aITMCAHHBIX C MIOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Yenosue ®dano. IlocTpoeHne ONHO3HAYHO NEKOIUPYEMBIX KOJOB C ITOMOILBIO

JiepeBa

2.2

Teopetnueckue MOAXOAbl K OLEHKE KoiuuecTBa HHpopmauuu. EaunHuib
U3MEpEeHUsl KoJuuecTBa uHPopMauuu. AJQaBUTHBIM MNOAXOA K OLIEHKE
KoluyecTBa HWHGopManuu. 3aKkoH aAguTHUBHOCTH uH(popmauuu. dopmysa

Xaptiau. Uadopmanus u BepostHocTh. Popmyina [lleHHoHa
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CucreMbl CUHCIICHHA. PaSBépHYTaSI 3alIMCh INIOCJIBIX U I[pO6HBIX YucCCll B
MMO3UIITMOHHOM CHCTEME CYHCJICHUS. CsolicTBa MO3HUITMOHHOM 3alHCH YHCa:
KOJIMYCCTBO HH(pp B 3aIllUCH, IIPU3HAK ACIIMMOCTU YUCJIa HAa OCHOBAHUC CUCTCMBbI

CUUCJICHHSI. AJITOPUTM TIEPEBOJIA TIEJIOT0 Ynciia U3 P-WIHOM CUCTEMBI CUMCIICHUS




B JICCATHYHYIO. AJITOPUTM IE€peBOJa KOHEUHON P-u4HON npobu B JECATUUHYIO.
AJTOpUTM TEepeBOJa LEJIOr0 YHUCia U3 JIECATUYHON CHUCTEMbI CUUCICHHS B P-
nuynyro. IlepeBon KoOHeUHOH necsATUYHOW Apodu B P-wunyro. JIBomunas,
BOCBMEpPUYHAS M IIECTHAAATEPUYHAS CUCTEMbI CUMCIICHUS, CBA3b MEXK]y HUMH.

ApHQ)MeTI/I“IeCKI/IC Oncpanru B MO3UIHOHHBIX CUCTEMAX CHUCIICHUA

2.4

Tpoanaﬂ YpPaBHOBCHICHHAsA CUCTEMA CUUCIICHUA. ,Z[BOI/I‘IHO-,Z[GCHTI/I‘IHEUI CHCTEMA

CUHCJICHUA

2.5

Komuposanue TexcroB. Koguposka ASCII. OnnoGaiiTHbie KogupoBku. CTaHIapT
UNICODE. Kopupoka UTF-8. Omnpenenenue uHPOpMAIMOHHOTO 00bEMa

TCKCTOBBIX COO6IJ.[CHHI>1

2.6

Komuposanue nzodpakennii. Onenka nHOOPMAITMOHHOTO 00BhEMa TpaPUIECKUX
JAaHHBIX IPHU 3aJaHHBIX paspClICHUU U FJ'IY6I/IHC KOAWpOBaHHUA LIBCTA. HBCTOBBIG
monenu. KomupoBanue 3Byka. OreHka HH(POPMAIMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX IIPH 3aJIaHHBIX YaCTOTC AUCKPECTU3AINU U Ppa3pAAHOCTU KOAUPOBAHUA

2.7

Anrebpa noruku. IloHsTue BbICKa3biBaHUs. BpIcka3piBaTenbHbIE (HOPMBI
(mpenukatsl). KBaHTOPHBI CyIIECTBOBAHUS U BCEOOITHOCTH.

Jlormueckue onepauuu. Tabmuipel HMCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue Toxkaecta. Jlornueckue onepanuy U onepalui Haj MHOKECTBAMHU.
3aKoHbl aiareOpbl JIOTMKU. OKBUBAJCHTHbIE MPEOOPa30BAHUSA JIOTMUECKUX
BbIpakeHuil. Jlornyeckue ypaBHEeHHs U CUCTEMbl YPaBHEHUH.

Jlornueckue ¢GyHKUMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX
(YHKIUH OT KOJTMYECTBA apTyMEHTOB.

Kanonmnueckuie popmbl JIOTHUECKUX BBIPAKEHUN

2.8

COBepIHeHHI)IG JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX MMOCTPOCHUS 11O Ta6J'II/II_IC HNCTUHHOCTH

2.9

Jlormyeckne naneMEHTBI B cocTaBe KommbikoTepa. Tpurrep. Cymmarop.
MHoropa3psaaelii cymmarop. [locTtpoeHre cxem Ha JIOTHY4ECKUX JJIEMEHTax II0
3aJaHHOMY JIOTUYECKOMY BBIPQXKCHMIO. 3alMCh JIOTUYECKOIO BBIPAXKEHUS I10

JIOTUYECKOI cCXeMe

2.10

Mopenu u moaenupoBanue. Lleam monenupoBanus. AJIEKBaTHOCTb MOJENH
MOJIeTTUPyeMOMY O0BEKTY WM npoiieccy. DopManu3zanus NpUuKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOJCTUPOBAHUS B BUJIC, YIOOHOM ISl BOCTIPUSITHS

yesoBekoM. ['paduyeckoe npecraBieHne JaHHBIX (CXeMbl, TaOJIUIIBI, TPadUKH).

2.11

HpeﬂCTaBHeHI/Ie ICJIBIX YHUCCII B IaMiITHU KOMHBIOTepa. OFpaHI/I'-IeHHOCTB
JAUaIria3oHa 4YHCCII HpI/I or paHI/I‘-IeHI/II/I KOJIMYCCTBaA pa3p;1;[0B. HepeHOHHeHI/Ie
paspsaHOi ceTku. be33HakoBbIe U 3HAKOBBIC JJAHHBIC. 3HAKOBBIN OUT. JIBOMUHBII

HOHOHHHTGHBHBIﬁ KOI OTpULATCIIbHBIX YHUCCII.




[TobutoBble normueckue omneparuu. Jlormdyeckuii, apudmeTHUeCKUd
nukanaecknii  casurn. llludpoBanme ¢ momomipl0 MOOUTOBOW — OmEparuu

«uckirovaromee 1INy

2.12

HpCJICTaBJ'IeHI/Ie BCIHICCTBCHHBLIX YMCCII B IMMaMATH KOMIIBIOTEPA. 3Haqama$1 qacCThb
U TOopsAAOK 4YHCIIA. I[I/IaHEBOH 3Ha4YEHMUI BCIICCTBCHHBIX YHCCII. HpO6JICMBI
XpaHCHUA BCIICCTBCHHBLIX YHCEII, CBA3AHHBIC C OIPaHUYCHUCM KOJHUYCCTBA
paspaaoB. Brinonnenue onepaunﬁ C BCHICCTBCHHBIMH 4YHCJIaMH, HAKOIIJICHHUC

OIInOOK IIpHU BBIYHUCIICHUAX

2.13

I'pappl. OcHoBHBIE mOHATHSA. Buasl rpagos. Onucanue rpadoB ¢ HOMOIIbIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX 3ajlad, CBSA3aHHBIX C aHaiu3oM rpa¢oB (IOCTpOEHUE
ONTUMAJILHOTO TYTH MEXAy BepIIMHAMH rpada, omperescHHe KOJINYecTBa

Ppa3IMIHbIX HYTeﬁ MCKAY BEpPIIMHAMHU OPHUCHTHPOBAHHOI'O AIUKINYCCKOI'O

rpaga)

2.14

HepeBbsi. bunapnoe nepeBo. JlepeBbst mnoucka. CrocoObl 00xoia jaepesa.
[IpeacraBnenue apudMeTHUECKUX BBHIPpAKCHHUH B BHE AepeBa. Mcmonab3oBaHme

rpadoB U IepPEBHEB MIPH ONMUCAHUH OOBEKTOB U MPOLIECCOB OKPYIKAIOIIETO MUPa

2.15

JlucKkpeTHbIe UTphl IBYX UTPOKOB ¢ MOIHOM mHpopmanueil. [loctpoenue nepesa
nepebopa BapUaHTOB, ONHCAHME CTPAaTErMM UIPbl B TaOIWYHON (QopMe.

BLII/ITpBIIHHBIe W IPOUTPBIIIHBIC ITO3UIIAH. BBII/IFpBII_HHBIe CTpaTerun

2.16

CpenctBa  HMCKYCCTBEHHOTO — WHTelUiekTa. MpaeHtudukanuss W mouCK
n300pakeHuid, pacro3HaBanue Jull. VCronap30BaHWE METOJIOB MCKYCCTBEHHOTO
MHTEIJIEKTa B 00yJaronux cucrtemMax. Mcmnonbp30BaHnne METO10B UCKYCCTBEHHOTO

WHTEJUIeKTa B podoToTexHuke. UHTepHeT Bemieit. HeitponHbie ceTn

ANTOPUTMBI U IPOTPAMMHPOBAHHE

3.1

@opManuzanys MOHATUSA AIroputMa. MammHa ThrOpHUHra Kak yHHUBEpCalbHas

MOJICJIb BBIYHCIICHHI

3.2

OneHka CIOKHOCTH BbIUMCIEHHH. Bpemss pa®oTsl 1 00BEM HCIONIB3YEMOit
amMsATH, HX 3aBUCUMOCTb OT pa3Mepa HCXOOHBIX JaHHbIX. OrleHka
aCUMIITOTHYECKON CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cnoxxnoctu. IlepebGopubie anroputmsel. [IpuMepsl pa3iUYHBIX aNTOPUTMOB

pCeUICHUA 0,I[HOI71 3aJlauy, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDb

3.3

OnpeneneHre BO3MOXHBIX PE3yJNbTaTOB pabdOThl MPOCTEUHINX aITOPUTMOB
yIpaBJIEHUS! HCIOJHUTENSIMH M BBIYMCIUTENIBHBIX alroputMmoB. OnpeznencHue

UCXOAHBIX TAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMbli pe3yibTar
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AJII‘OpI/ITMBI O6pa6OTKI/I HaTypaJIbHBIX YHCCII, 3allMCAHHBIX B IMMO3UIIMOHHBIX

CHUCTCMax CYMCICHUA: p836I/ICHI/Ie 3alIMCu 4ucja Ha OTIACJIBHBIC I_II/I(prI,




HAXOXXJCHWE CYMMBl W TpOW3BeICHHUsA NH(Dp, HAXOKACHHWE MaKCUMAIIbHOU
(MHHUMATBHOMN) TIUQPHIL.

[lpencraBnenne 4mcia B BHIE HAaOOpa MPOCTHIX COMHOXKHUTENCH. AJITOpHTM
OBICTPOTO BO3BEJICHUS B CTEIEHb. [IOMCK TPOCTHIX YMCEN B 33JJaHHOM JTHANIa30HE

C IIOMOUIBIO AJITOpUTMA «PCUICTO 9paTOC(1)CHa»

3.5

MHoropa3psiAHbIe LeNnble YKcia, 3aJa4d JJTHHHON apu(MeTHKH

3.6

Azpik mporpammupoBanus (IlTackans, Python, Java, C++, C#). Tunbl naHHBIX:
LIEJIOYMCIICHHbIE, BEUIECTBEHHbIE, CHMBOJbHBIEC, JOrMueckue. BerBineHus.
Cnoxnele ycnoBus. Llukisl ¢ ycnoBueM. LIMKIbI 10 NEPEMEHHOIA.

OOpaboTka NaHHBIX, XpaHsamuxcs B ¢ainax. TekcToBble M IBOWYHbBIE (MBI
daiinoBele nepeMeHHble ((aiioBble ykazarenu). Urenue u3 ¢aiia. 3anuch B
dbaiin.

Paszbuenue 3agaun Ha moa3agauu. [lognporpammer (IporieAypsl U PYHKIIHH).

Hcnons3oBanne CTaHﬂapTHOﬁ OMOJIMOTEKH SI3BIKA IMporpaMMHupPOBaHUs

3.7

Pexypcusi. PexypcuBHble mponenypbl U ¢yHKuuu. Vcronb3oBaHue cTeka JUis

OopraHu3an pCKypCUBHBIX BBI3OBOB

3.8

Uucnennple MeToabl. TouHOE W MpUOIMHKEHHOE pelIeHUs 3anadu. YucieHHoe
pelieHrue ypaBHEHUM C TOMOIIBI0 ToaOOpa mapamerpa. UuCIeHHBIE METOIbI
pellleHusT ypaBHEHUW: MeTojx rmepebopa, METOJ MOJOBHUHHOTO JICJICHUS.
[Tpubmm>x€HHOE BBHIYUCIICHHUE JUIMH KPUBBIX. Bhruuciaenue momaneit puryp c
MOMOIIBIO YHCIEHHBIX METOJOB (METOJ MPSIMOYTOJILHUKOB, METOJl TPAIrelnii).
[Touck makcumyma (MUHMMyYMa) GYHKOIUA OJHOW TIEPEMEHHOW METOIOM

IIOJIOBHHHOI'O ACJICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIMM  SI3bIKA
MIpOrpaMMUPOBaHUS s 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACUYET KOJIMYECTBA TOSIBJICHUI CHMBOJIAa B CTpPOKE,
pa30bueHre CTPOKM Ha CJOBa MO MPOOEIbHBIM CHMBOJAM, MOUCK IOICTPOKHU
BHYTPU JaHHOM CTPOKH, 3aMEHa HAWJECHHOW MOJCTPOKM HA APYTYIO CTPOKY.
['eneparnuisi Bcex CJIOB B HEKOTOpPOM aiaBUTE, yAOBIETBOPSIOUIMX 3aJaHHBIM

orpanndeHusM. [IpeoOpa3zoBaHue 4ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBbl W MOCIEIOBAaTENIbHOCTH  4Hucel. Bpruncienue  00600MIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MAacCHMBa WM YHCIOBOM IOCIENOBATEIbHOCTH
(cyMMBI, TIPOM3BEICHUS, CpPEAHEr0 apu(pMETHYECKOro, MHHUMAIBHOTO U
MaKCHMaJbHOTO DJJEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHENHBIH NOUCK 3aJaHHOrO 3HAYEHHs] B MAacCHBE.
ANropuTMbl paboOTBl C 3JIEMEHTaMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. CopTHpOBKa OJHOMEpPHOro MaccuBa. [IpocTble MeTOnbI COPTHPOBKHU

(MeTon my3bIpbKa, METOJ BbIOOpa, cOpTHpoBKa BcTaBkamu). CopTHpoBKa




cmusinueM. breictpast coptupoBka maccuBa (anroput™m QuickSort). JIBonuHbIiM

IMOUCK B OTCOPTUPOBAHHOM MAaCCHUBC

3.11

JIBymepHble MaccuBbl (MaTpullbl). AJTOPUTMBI  OOpabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJHEHHE JBYMEPHOTO YHCIOBOTO MAacCHBa 10 3a/JaHHBIM
MpaBujaM, MOUCK 3JIEMEHTa B JABYMEPHOM MAaCCHBE, BBIYHMCIECHHE MaKCUMyMa
(MMHMMYyMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, [IEPECTaHOBKA CTPOK U

CTOJIOLIOB IBYMEPHOTO MacCHBa

3.12

CrnoBapu  (accoUMaTUBHBIE  MacCHBBI,  OTOOpakeHHs).  XOIUI-TaOJHIIBL.

HOCTpOCHI/Ie aﬂ(l)aBI/ITHO-LIaCTOTHOFO CJIOBaps IJIA 3aJaHHOT'O TCKCTa

3.13

Crexu. AHamu3 NpPaBWIBHOCTH CKOOOYHOTO  BbIpaXKEHHUs. Brluncienue
apu(pMETHIECKOTO BBIPAXKCHHM S, 3aITMCAHHOTO B MOCT(HUKCHOU popme.

Ouepenu. Mcnonb30Banne ouepeu A BpEMEHHOTIO XPaHEHUS! TaHHBIX

3.14

AnroputMmbl Ha rpadax. IlocTpoeHre MHHMMaIbHOTO OCTOBHOIO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOPUEHTHpPOBaHHOro rpada. KomnuecTBo pasnnyHbIX
nyTeil MeX/1y BepIIMHAMH OPUEHTHPOBAHHOTO AIMKINYECKOro rpada. AIropurm

JenkcTphl

3.15

HepeBps. Peanmusanus aepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOoMUYHBIE
(Ounapnbsie) nepeBbs. IlocTpoeHue nepeBa A 3aJaHHOTO apU(PMETUYECKOTrO
BbIpakeHUs. PekypcuBHbIe aliropuTMbl 00X0/a fnepeBa. Mcnonas3oBaHue creka u

ouepeau it 00xo/a AepeBa

3.16

JluHamuueckoe MporpaMMUPOBAHKE KaK METOJ PEIIEHUsS 3a/1ad C COXPAHEHUEM
IIPOMEXKYTOUHBIX PE3yJbTATOB. 3a/1a4y, PEIIAEMBbIE C TIOMOIIBIO IUHAMUYECKOTO
POTPaMMHUPOBAHUS: BEIYUCIICHHE PEKYPCUBHBIX (DYHKIMH, MOJCUET KOIUYECTBA

BAapHWaHTOB, 3aa4i OIITUMU3AalIUN

3.17

[Tonsitue 00 OOBEKTHO-OPMEHTUPOBAHHOM TpOrpaMMUpoBaHUU. OOBEKTHl U
ki1accel. CBoiicTBa M MeTOIBI 00BEKTOB. OOBEKTHO-OPHEHTHPOBAHHBIN aHAIU3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOA.

HHKchyJ’IHHI/IH, HaCJICAOBaHUC, HOJ'II/IMOp(I)I/ISM

HNHdopMannoHHbIE TEXHOIOTHH

4.1

Anamu3 naHHbIX. OCHOBHBIE 3aJaud aHalM3a JAHHBIX: I[POrHO3UPOBAHHE,
KIaccu(UKaIys, KJIacTepu3alus, aHanu3 OTKIOHeHHH. IlocienoBaTenbHOCTH
peleHus 3aa4d aHajau3a JaHHbIX: cCOOp NEpBUYHBIX JAHHBIX, OUHMCTKA U OLIEHKA
KayecTBa JaHHBIX, BBIOOp M (WMJIM) MOCTPOEHUE MOJEIH, IpeodpazoBaHUE
JAHHBIX, BU3yalM3alus NaHHBIX, MHTEpIpeTanus pe3yibTaroB. [Iporpammubie
cpeactea u VHTepHeT-cepBUCHl Ul 00paOOTKM M IPEICTABICHHS JIaHHBIX.

bonbmme gannapie. MamuHHOE 00yUeHUE

4.2

Amnanmnz JaHHBIX C TIOMOIIBIO JSJICKTPOHHBIX Ta6JH/H_[. Brraucnenne CYMMBI,




cpemHero  apu(METHUeCKoro, HauOOJbIIEro  (HAMMEHBIIETO)  3HAYCHHS
nuanazoHa. Berumcienue ko3dduimeHta KOppensuuu JIByX pSIOB JaHHBIX.
[Toctpoenue cronOyaThIX, JUHEHYAThIX M KPYroBbIX aAuarpamm. lloctpoenue
rpapukoB ¢pyHkuuid. [Ton6Gop NMHUM TpeHaa, peleHne 3a1a4 MPOrHO3UPOBaHMUS.

Pemienue 3ala4 ONTUMHU3AIIUN C IOMOIIBIO 3JICKTPOHHBIX T216J'II/IL[

4.3

Jluckpern3anysi NpPU  MATEMaTHYECKOM  MOJICTUPOBAHUU  HEMPEPBIBHBIX
nporeccoB. MogenupoBanue JBWXKEHUS. MojenupoBaHue OHONIOTHYECKUX
cucteM. MaremaTUdeckue MOACTH B OKOHOMHKE. BBIUUCIHTENHHBIE
AKCIEPUMEHTHI ¢ MojensaMu. OOpaboTka pe3yibTaToB ASKCIEepUMeHTa. MeToj
HAaUMEHBIIUX KBaApaToB. OIEHKAa YHCIOBBIX MapaMeTPOB MOJIEITHPYEMbBIX
00BEKTOB M TIPOIECCOB. BoccTaHOBIEHME 3aBUCHMOCTEH TI0 pe3ysibTaTaM

OKCIICpUMCHTA

4.4

BepostHOoCTHBIE MOJICIIH. Metoanl MomnTe-Kapo. HMuranmmonnoe

MozesnupoBane. CUCTEMBI MaCCOBOTO 0OCITYKUBAHHUS

4.5

Tabmuunble (pensuuoHHbIe) 6a3bl JaHHBIX. Tabnuila — npeacTaBIeHUE CBEICHUM
00 oxmHoTHnHBIX 00BekTax. Ilone, 3amuch. Kirou tabmuipl. PaGoTa ¢ rorosoit
0a30i maHHBIX. 3amonHeHHe 0a3bl AaHHBIX. [IOMCK, COPTHPOBKA M (UIbTpaLUs
JAHHBIX. 3ampockl Ha BBIOOPKY JAaHHBIX. 3ampochkl C  TapaMeTpamu.
Brruncnsiembie mosisi B 3alpocax.

MHuoroTtabnnunbie 0a3bl JaHHBIX. THIBI CBA3EH Mexay Tabnmunamu. BHenrHwmit

KJIIOY. HeJ’IOCTHOCTL 0a3bl JaHHBIX. 3anp0051 K MHOTOTAa0JMYHEIM 0a3am JaHHBIX

4.6

TexkcroBblli mpoueccop. CpencrtBa IOMCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKYMEHThI. CHOCKH, OrJIaBJICHUE.
[IpaBuna UTUTUPOBAHUS WCTOYHHKOB U odopmieHHs OuOIMorpaguyeckux

CCBIJIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






