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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriryon€éHHBIA YPOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTam
OCBOEHHUS OCHOBHOM  0Opa3oBaTelpbHOM  NPOrpaMMbl  CpPEIHEro  OOUIEro
oOpazoBanus, npeacraBieHHbix B GI'OC COO, a takxe ¢enepanbHOil paboueit
IPOrpaMMbl BOCIIUTAHHUS.

[Iporpamma 1o wuHpOpMaTHKE Ha€T MNpEACTaBIEHHUE O LEAX, oOmen
CTpaTernu OOy4YeHMs,, BOCIIMTAHUS U Pa3BUTHUS OOYyYarOLUIUXCAd CpEeACTBaAMU
yueOHoro npeamera «MudopmaTuka» Ha yriyOnEHHOM YpPOBHE, yCTaHaBIMBAET
00s13aTeabHOE MPEAMETHOE coJIep>KaHue, IpeayCcMaTpuBaeT ero
CTPYKTYPUPOBAaHHE 110 pa3ziejaM U TeMaM Kypca, OIPEIEseT paclpeiesIeHHe ero
o KjaccaMm (rojaM M3ydeHwus ), Ja€T MPUMEPHOE paclipesiejieHre y4eOHbIX 4acoB
M0 TEMaTUYECKUM pas3fenaM Kypca U PEeKOMEHAyeMylo (IpUMEpHYIO)
MOCJIEIOBATEIbHOCTh ~ UX  M3Yy4YEHHMs C  Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€HM, JIOTUKM y4eOHOro TMpolecca, BO3PACTHBIX
0COOCHHOCTEH 00yJarOIUXCHl.

[Iporpamma no nHpopMaTHKEe ONpPEIEISeT KOIUYECTBEHHbIE U KAUYECTBEHHBIE
XapaKTePUCTUKHN y4eOHOT0 MaTepuaia JUisi KaKI0ro Tojia U3y4eHHs], B TOM YHCe
JUISL COJIEP KATEJIbHOIO HANOJHEHUs Pa3HOro BUAA KOHTPOJSA (IIPOMEKYTOYHOMN
aTTecTaluu oOyuJaronuxcs, BCEPOCCUNCKUX POBEPOYHBIX pabor,
roCyapCTBEHHOW UTOroBOM aTrectanuu). [Iporpamma no uHpopMaTuke SBISIETCS
OCHOBOM Il COCTaBJI€HUS AaBTOPCKUX YUYEOHBIX MPOrpaMM M y4EeOHHKOB,
NOYPOYHOI0 IUIAHUPOBAHUS Kypca YUUTEIEM.

HNudpopmartuka B cpeiHeM o011eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKK KAK HAYYHOM AUCHUIUIMHBI, H3ydarollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTU3allMu UH()POPMAIIMOHHBIX
IIPOLIECCOB B Pa3JIMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00JJaCTM  NpPUMEHEHUs  UHQPOPMATUKU, TPEkKIE  BCETO
MH(OPMAIMOHHbIE TEXHOJIOTUH, YIIPABJIEHUE U COLIMANIbHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HHPOpMATHKH #  HWHOOPMALUOHHOU
JESATENBHOCTH.

Kypc nHpopmatuku st ypoBHS CpelHEro oOLero oopa3oBaHUs SBISETCS
3aBEpPILIAIOIIMM JTAllOM HENPEPhIBHOM MOATOTOBKUA OOy4YaromMXCd B 001acTH
uHGOPMATUKU U WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA, OMHPACTCS
Ha coJiepkaHue Kypca MH()OPMATHKH YPOBHS OCHOBHOIO 00IIero oOpa3oBaHUs H
ONBIT  TIOCTOSIHHOIO  TNPUMEHEHUs  MH(POPMALMOHHO-KOMMYHHUKALMOHHBIX
TEXHOJIOTUM, AA€T TEOPETUYECKOE OCMBICICHUE, MHTEPIpPETAU0 U 0000LIeHne
3TOTO OIBITA.



PesynpraTel  yriayOn€HHOrO ypOBHS HM3y4eHHUS Y4yeOHOro TMpeaMeTra
«Mapopmatrukay OpPHUEHTHPOBAHBI HA TMOJYYEHHUE KOMIETEHTHOCTEH  JUIs
nocieaywiieil npopecCUOHaNbHONW JIeATEIbHOCTH KaKk B paMKax JaHHOU
MpEeIMETHON 00JIaCTH, TAK U B CMEXHBIX C HEHl o0nacTsaX. OHU BKIIIOYAIOT B CEOSI:

OBJIQJICHUE KJIIOYEBBIMH MOHATHSIMU M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTPOUTCSl JaHHAsl MpeAMeTHash 00JacTh, Pacro3HaBaHHWE COOTBETCTBYIOUIUX WM
MPU3HAKOB M B3aUMOCBSI3€H, CIOCOOHOCTH IEMOHCTPUPOBATH PA3JIMYHBIE MOIXOIbI
K U3YUYEHUIO SIBICHHI, XapaKTEPHBIX JJI U3y4aeMOil MpeIMeTHOI 00nacTy;

YMEHHE peliaTh THUIOBBIE MPAKTHUYECKUE U TEOPETUYECKUE 3aJaduH,
XapaKTepHble JJIs MCIOJb30BaHUS METOJOB M HHCTPYMEHTapus JaHHOU
npeaMeTHON 00J1acTu;

HaJIM4Me MPEACTABICHUN O JAAHHOW MPEAMETHOW O00JIaCTU KaK IIEJIOCTHOM
TEOpUU (COBOKYIHOCTU TEOpHUI), OCHOBHBIX CBSI3IX CO CMEXKHBIMH OOJIaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHSI U3yudeHUs MH(MOpPMATHUKUA 00eCreuynBaeTCs
LieJIeHAPaBJICHHAs. MOJArOTOBKa OOy4YaromMXCAd K MPOJOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusax  MPOPECCHOHATLHOTO  00pa3oBaHUS IO  CHEIUAIBHOCTSIM,
HEMOCPEJICTBEHHO CBSI3aHHBIM C IUQPOBBIMH TEXHOJIOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKeHepus, MHOpMallMOHHAs 0€30MacHOCTh, MHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMH, MOOWJIBHBIE CHUCTEMbl U CE€TH, OOJbLIME JaHHBIE H
MalllMHHOE O0O0Yy4Y€HHE, TMPOMBIIUICHHBI MHTEPHET BEUIEH, WNCKYCCTBEHHBIN
WHTEJIEKT, TEXHOJIOTMH OECIpPOBOJHON CBS3M, POOOTOTEXHHKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMBI PACIpPEAECNIEHHOIO PEECTpa, TEXHOJOTUH BHUPTYaIbHOW WU
JIOTTIOJTHEHHOM pealbHOCTEM.

OcHoBHast 1enb u3y4deHus: yuyeOHoro mpeamera «MudbopmaTtuka» Ha
yriyOI€HHOM  ypOBHE cpeaHero oOmiero oOpa3oBaHusi — oOecnedeHue
JanbHeIero pa3BuUTUsl UH(GOPMAIIMOHHBIX KOMIIETEHIIMI OO0y4Yarolierocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSX Pa3BUBAIOIIETOCs HHPOPMALIMOHHOTO 00IIeCTBa
M BO3paCTaIOlIel KOHKYpPEHIIMM Ha pBhIHKE TpyJa. B cBs3W ¢ 3TUM HU3y4yeHHE
nHopmaruku B 10—11 kitaccax 10KHO 00ECIICUUTD:

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

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBILIUICHHUS;

c(hOpMUPOBAHHOCTh YMEHHMM paziuyath (PakTbl U OIIEHKH, CpPaBHHUBATH
OLICHOYHbIC BBIBOJbI, BUJETh HUX CBSI3b C KPUTEPUSIMU OIICHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMOU LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTD U
0000611aTh HHPOPMAIIHIO;



C(OPMUPOBAHHOCTh  NPEACTABICHUH O  BIUSHUUM  HUH(YOPMALIMOHHBIX
TEXHOJIOTUA Ha KU3Hb 4YeJloBeKa B OOIIECTBEe, NOHUMAaHUE COLMAIBHOTO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPUAMYECKOT0, MPUPOJHOTO,
SPrOHOMHYECKOTO0,  MEIULUUHCKOr0 U (DU3UOJOTHMYECKOr0  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATUE MPABOBBIX U STUYECKUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZICH, BOBJICUEHHBIX B CO3JaHUE U HUCIIOIb30BaHUE
MH(OPMAILMOHHBIX CUCTEM, PACIIPOCTPAHEHUE UH(OPMALUY;

CO3JJaHUE€ YCIIOBHI JJIsl pa3BUTHSI HABBIKOB YU€OHOM, MPOEKTHOM, HAy4YHO-
MCCJIeIOBATELCKOM M TBOPYECKOM NEATEeTbHOCTH, MOTHUBALMKA OOYYAIOMIMXCA K
CaMOpPa3BUTHIO.

B conepxxannn yuyeOHoro npeamera «MH(popmMaTuka» BBIACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢poBasi rpaMoOTHOCTBL)» TMOCBSIIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX D3JIEMEHTOB IM(GPOBOTO OKPYKEHHMs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEJICTB ONEPAIMOHHON CUCTEMBI, padoTe B
cetu VIHTepHET W WCHOJB30BAaHUIO HMHTEPHET-CEPBUCOB, HHPOPMAIIMOHHOM
0€30MacHOCTH.

Paznen «Teopermueckue OCHOBbI HH(OPMATHKM» BKJIIOYaeT B ceOs
NOHATUUHBIA anmapar HWH(MOPMATUKH, BOIMPOCHl KOJIMPOBAHUS HH(MOpMaLuHy,
U3MepeHus: MHPOPMAIMOHHOTO O0OBbEMA JAHHBIX, OCHOBBI alredOpbl JIOTUKH U
KOMIIBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AJaroputrMbl M NPOrpaMMHMpPOBAHHE)» HAIpaBlIeH HAa pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3pa0OTKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(dbopMupOBaHHE HABBIKOB peaM3alliy MPOTrpaMM Ha SI3bIKaX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHS.

Paznen  «MHpopmManMoHHBIE  TEXHOJOTMH»  IIOCBALIEH  BONPOCAM
NPUMEHEHUSI MH(POPMALMOHHBIX TEXHOJOTMH, PpPEaJTu30BaHHBIX B IPHUKIAJIHBIX
IIPOrPAMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCJIE B 33Ja4ax aHaJINA3a
JAHHBIX, MCIOJb30BAHMIO 0a3 JAHHBIX M JJICKTPOHHBIX TAONMIl JUISl PEIICHHUS
MPUKJIAJAHBIX 3a7a4.

B npuBenéHHoM nanee coxaepxkaHuu ydeOHoro npeamera «MHpopmaTuka
KYPCUBOM  BBIJEJIEHBI JIONOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNIbHYI0 TPOrpaMMy O0yUEHHUsI, HO MOTYT OBbITh MPEAJIOKEHBI 11l U3yUEHUs
OTJI€JIbHBIM MOTUBHPOBAHHBIM U CLIOCOOHBIM 00YYaIOIIUMCS.

VYriyOn€éHHbI  ypOBEHb M3y4eHHs HWH(OPMATHUKUA PEKOMEHIYeTCs IUIs
TE€XHOJIOTMYECKOr0  MpOoQuiis, OpPUEHTUPOBAHHOIO HAa  HMHXKEHEPHYIO U
MHOOPMAITMOHHYIO C(epbl ACSITENbHOCTU. YTIyONEHHBIM YpOBEHb H3yUCHHUS
uH(popMaTUKU 00ECleYnBaeT: MOArOTOBKY OOyYaroluXcsi, OPUEHTUPOBAHHBIX Ha



CHEIUATBHOCTH B 00JacCTH WHOOPMAIIMOHHBIX TEXHOJOTUH U WHKCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B IMPOEKTHOM W HCCIENOBATEIbCKON NE€ATETbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMHU HAMPABJICHUSMH OTpaciu HUHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTUM, MOJITOTOBKY K YYaCTHIO B OJUMIIMA/IAX U CAA4e
EaunHoro rocyapcTBEHHOTO 3K3aMeHa 1Mo nHopMaTHKe.

[TocnenoBaTeabHOCTh M3YYEHUS! TEM B Mpeenax OJHOTO roja OO0ydeHHUs
MOXET OBITh HM3MEHEHa [0 YCMOTPEHHMIO YUYWTENs NpH TMOATOTOBKE pabodeit
MIPOrpaMMBbl U MMOYPOYHOTO MJIAHUPOBAHMUSL.

OO011ee 9ncIo0 9acoB, PEKOMEHAOBAHHBIX ISl U3y4YeHUsT HHHOPMATUKHU — 272
gaca: B 10 kmacce — 136 yacoB (4 yaca B Hejento), B 11 kitacce — 136 yacoB (4 gaca
B HEJIEIIIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Iu¢pposast rpaMoTHOCTDH

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

[TpuHIMIIBEI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYpa
¢bon Heitmana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPaMMbl MPOLIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsI W JOJrOBpeMeHHass mamsiTb. OOMEH JaHHBIMU C
MOMOIIBIO HUH. KOHTpOsIepsl BHEMIHUX YCTPOUCTB. [IpsiMO TOCTYII K TaMSITH.

OCHOBHBIE ~ TEHACHUWU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJIOTHUHU.
[TapannenbHbie BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkommbioTepsl. PacnipesiennéHaple BRIUUCTUTENBHBIC CUCTEMBI U 00paboTKa
O0onpIIMX JaHHBIX. MOOWIbHBIE HHMQPOBBIE YCTPOWCTBA © HMX PpPOJb B
KOMMYHHUKALIUSX. BceTpoennbie KOMITbIOTEPHI. MUKpPOKOHTPOJIIEPHL.
Po6oTr3npoBaHHbIE TPOU3BOICTBA.

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

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

[Iporpammuoe obecnieuenwue. JIuneH3npoBanue MPOrpaMMHOTO 0O0CCTICUCHHUSI
u 1udpoBeix pecypcoB. I[lpompuerapHoe ©  CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe U HEKOMMEPUYECKOE UCIOJIb30BaHUE MPOrPaMMHOIO
obecrieueHusi U MUPPOBLIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHABIIMBaeMasl
3aKoHOAATENbCTBOM Poccuiickon denepanny 3a HENMPABOMEPHOE UCIIOIb30BAHUE
MIPOTpaMMHOT0 obecTieueHUs U TUPPOBBIX PECYPCOB.

[IpyHUMTBI TOCTPOEHUS U AIIAPATHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
Cerebie npoTokonsl. Cete MHTEpHET. Anpecanusa B cety MHTEpHET. [IpOTOKOIEBI
creka TCP/IP. Cuctema JOMEHHBIX UMEH.

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

Bunet  npestensHoctm B cethu  HMHtepHer.  CepBuchl  MHTepHeTa.
['eoundopmarnmonnsie cuctembl. ['€0I0KallMOHHBIE CEPBUCHI PEATTLHOTO BPEMEHH



(Hampumep, JIOKamusi MOOWJIBHBIX TeNe(POHOB, OMNpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpasieil), ”HTEpPHET-TOPTOBIIsl, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapCTBEHHBIE 3JIEKTPOHHBIE CEPBUCHI M yCiayrd. ColManbHbBIE CETH —
OopraHu3aius KOJUIEKTUBHOTO B3aUMOJICUCTBUS M oOMeHa naHHbIMH. CeTeBoil
ATUKET: TMpaBwWia TMOBeJAeHUs B KuOepmpocTpancTtBe. [IpobGiema moamuHHOCTH
noyiyueHHoi nadopmaruu. OTKpeIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHYECKHE YIPO3bl, CBSI3aHHBIE C HCIIOJIH30BAHUEM
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OOImue npodsieMbl 3alUThI
uadpopmaruu  u  uHboOpMarMoHHOW  Oe3omacHocTu.  CpencTtBa  3allUTHI
uH(pOpMAIIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uHpopMalMOHHbIX cucTemax. IIpaBoBoe oOecrieueHne HMHGPOPMALIMOHHON
0€30MacHOCTH.

IIpenorBpamieHue HECAHKIIMOHUPOBAHHOTO Jocryna K JUYHOU
KOH(DUIeHIINAaTBbHON HHPOpPMAIIUU, XPaHSIIEHCS Ha MEPCOHATLHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHoe mporpaMMHOe 0OECleYEeHUE U CIOCOOBI
O00pbObI ¢ HUM. AHTUBHUpPYCHbIe MporpamMmbl. OpraHuzaius JIUYHOTO apXuBa
undopmaruu. PezepBaoe konuposanue. [laponbHas 3ammTa apxusa.

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

Teopernueckue 0CHOBbI HHPOPMATHKH

Nudopmanusi, nanusie u 3Hanus. Mubopmalmonusie npoieccsl B MPUPOJIE,
TEXHUKE U 00IIECTBE.

HenpepbiBHBIE W AUCKPETHBIE BEJIWYMHBI W CUTHaIbL. HeoO0XoauMocThb
JTUCKpeTH3anuu WHOOpPMAIMK, TPEeIHA3HAYCHHOW /I XpaHEHUus, Mepefadyn |
00paboTKH B IU(PPOBBIX CHCTEMAX.

JIBouuHoe koaupoBaHue. PaBHOMepHblE U  HEpPaBHOMEPHBIE  KOJIBI.
JlexoaupoBaHue COOOIIECHUI, 3aIMCAHHBIX C MOMOIIbI0 HEPAaBHOMEPHBIX KOJOB.
Ycinosue ®ano. [locTpoeHHE OMHO3HAYHO IEKOIUPYEMBIX KOJOB C MOMOIIBIO
nepeBa. Enunuiibl u3mMepenust koinuectBa uHGopmanuu. AadaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCTBa MHPOPMALIUH.

Cuctembl cuucieHusi. Pa3BépHyTas 3amuch LENbIX W APOOHBIX YKCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIIMOHHOW 3amuCH 4Yuca:
KOJIMYECTBO UG B 3alUCH, TPU3HAK JEIMMOCTH YUCJIA HA OCHOBAHHE CUCTEMBI
CUMCJIEHUS. AJITOPUTM NIEPEBOJA LIETOTO Ynciaa u3 P-M4HON CUCTEMBI CUUCIIEHUS B
JECATUYHYI0. AJNTOPUTM IepeBoJa KOHEYHOM P-wuHON n1poOu B NECATHYHYIO.
AJTOpUTM TIEpeBOJA LIEJIOTO YHWCla U3 JECATUYHOW CHUCTEMBI CUUCIeHus B P-
nynyto. IlepeBon KoHedHOW necaTuyHOM Jpodu B P-nunyro. JIBonuHas,
BOCBMEpPHUYHAS W IIECTHAJIIATEpUYHAS] CUCTEMBbI CUUCJICHUS, 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  WHGOPMAIIMOHHOTO  00BbEMa
rpauyecKuX JTAaHHBIX MIPH 3aJIaHHBIX pa3pelieHuy U rITyOuHe KOAUPOBaHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe xoaupoBanue. dopmatsl rpaduueckux Qaiios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Komupoanue 3Byka. Ouienka HHQOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
NP 3aJJaHHBIX YACTOTE IUCKPETU3AMUU U PA3PATHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsTue BbICKa3bIBaHMs. BpICKa3biBaTe€IbHbBIE (POPMBI
(npenukatel). KBaHTOpHI CyllIeCTBOBaHMS U BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOnuibl UCTUHHOCTH. Jlornueckue BbIpaKEHUS.
Jlormueckue TtoxnecTBa. JloKa3aTelbCTBO JIOTUYECKUX TOXKAECTB C MOMOIIBIO
Ta0JIUIl UICTUHHOCTH. Jloruueckue onepanuu v ornepaiuy HajJ MHOKECTBAMH.

3aKoHBI anreOpbl JIOTUKUA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHUYECKUX
BbIpaXkeHui. Jlornueckue ypaBHEHHs M CUCTEMBI YPABHEHHUIA.

Jlornueckue ¢GyHKIUU. 3aBUCUMOCTh KOJIMUECTBA BO3MOXKHBIX JIOTHYECKHUX
GyHKIUN OT KOJIMYECTBA apryMeHTOB. [1oJiHbIe CUCTEMBI JIOTMYECKUX (DYHKIUH.

Kanonnueckue  Gopmbl  jmoruueckux  BbipakeHuil.  CoBeplIEHHBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMasibHbie (OPMBI, alNTOPUTMBI HUX
MOCTPOCHHUS 110 TabJIUIIE UCTUHHOCTH.

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

[IpencraBneHne LENbIX YKWCEN B MAMATH KOMIbOTepa. OrpaHUYE€HHOCTH
Jana3oHa 4YuCeNl MPU OrPaHUYECHUU KOiu4ecTBa paspsaoB. llepenonHenue
paspsiHOM ceTku. be33HakoBbie M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBII
JIOTIOJTHUTEIIBHBIN KOl OTPULIATEIbHBIX YUCEI.

[lobutoBble norumueckue omnepauuu. Jlornueckuid, apupMeTHyecKuili Hu
nukauyeckuii  capuru.  llludpoBanume ¢ momompo TOOUTOBON — Omepamuu
«uckimoygaroniee NJIN».

[IpencraBneHre BEMIECTBEHHBIX YHWCENI B MAaMATH KOMIIbIOTEpA. 3Hadamias
4acTh W MOPSAJOK uKcia. Jlnana3oH 3Ha4eHUN BENIECTBEHHBIX unceln. [Tpobimembl
XpPaHEHHSI BEIIECTBEHHBIX UYHCEN, CBS3aHHBIE C OIPAHMYECHHEM KOJMWYECTBA
pa3psanoB. BpllonHeHrWe omnepanuil ¢ BEIIECTBEHHBIMH YHUCJIAaMHU, HAKOIUJICHUE
OIMUOOK MPU BBIYUCICHUSIX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

OnpeneneHue BO3MOXKHBIX PE3yJIbTATOB Pa0OTHI MPOCTEHIIMX aJITOPUTMOB
YIPaBJICHUSI HCHOJHUTEIMU M BBIYHUCIHUTEIBHBIX alropuTtMoB. OrnpeneneHue
MCXOJHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMBbI pe3yJIbTaT.

Oramnbl pelieHus 3a7ad Ha KOMIIbIoTepe. MHCTpyMEeHTalbHBIE CpPEICTBA:
TPaHCISATOP, OTJIAAYUK, TpouiupoBmMK. KomMnwisiuss W HMHTEpHpeTarus
nporpamMm. BupTyanbHble MallllHBbI.

WurerpupoBanHas cpena pa3paboTKu. Meroabl OTIAAKA IPOrpamM.
Hcnonp3oBanue TpaccUpoBOUYHBIX Tabmuil. Otnagounblii BbiBoA. I[lomarosoe
BBITIOJTHEHUE MTporpaMMbl. Touku octaHoBa. [I[pocMOTp 3HaUYEHUI IEPEMEHHBIX.

Azpik  nporpammupoBanust (Python, Java, C++, C#). Tunbel JgaHHBIX:
LIEJIOYNCIICHHBIE, BEHIECTBEHHBIE, CUMBOJIBHBIC, JIOTMYECKHE. BerBieHus.
Cnoxupie ycnoBusi. Ilukner ¢ ycinoBuem. Lukiael 10 mepeMeHHOM.
B3anMo03aMeHSIEMOCTh  pa3lMYHBIX BUAOB  LMKJIOB. VHBapumaHT IUKJIA.
CocraBieHHE LUKIA C HMCHOJIB30BAHUEM 3apaHEE ONPENEIEHHOTO WHBAPHUAHTA
LUKJIA.

JlokymeHTHpOBaHue MPOTrPaMM. Hcnonb3oBanue KOMMEHTAPUEB.
[ToaroroBka onucaHusi IpOrpaMMbl U HUHCTPYKLIMH JJIs1 ITOJIb30BaTENS.

ANTOpUTMBI 00pa0OTKU HATYpaJbHBIX YMCEN, 3alHCAHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CYHUCIEHMs: pa3OMeHHe 3aluCh 4Yucia Ha OTIeJbHble UHUpHI,
HaxXOoXJEHWE CYMMbl M TPOU3BENEHUS IMPpP, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMAJIBHOW ) I PHI.

HaxoxneHnue Bcex MpOCTBIX YMCEN B 3aJlaHHOM AuanasoHe. lIpeacraBneHune
quclia B BUJ€ HAOOpa MPOCTBIX COMHOXKHUTENIECH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OO6paboTka JaHHBIX, XpaHAIuxcs B (aiinax. TekcToBble U JBOUYHbBIC (DAITBI.
daitnoBble nepemMeHHble ((aitnoBbie ykazartenu). Urenue u3z ¢aiina. 3anuch B
(aitn.

Pa3z0Ouenue 3anaun Ha noazanayu. [lognporpammel (poueaypsl U PyHKINHN).
Pexypcusi. PexkypcuBHbie 00BekThl ((pakrtainbl). PekypcuBHbIE NpoLEayphl H
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aluy PeKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OHUOIMOTEKH s3bIKA MPOTrpaMMHUPOBAHMS.
[lonkmiouenne  OUONMMOTEK  MOANPOrpaMM  CTOPOHHHMX  MPOU3BOJIUTEINECH.
MopyibHbIN NPUHLMI TOCTPOEHUS IPOrPAMM.

Yucnennele MeToapl. TouHoe u TPUOMIDKEHHOE pEIICHUS 3aJadM.
YucieHHblE METObI PEIICHHS] YPABHEHUW: METO/ Mepedopa, METO OJTOBUHHOTO
nenenus. [lpubGmmxEéHHoe BBIYHMCIEHUE AJIUH KpHUBBIX. Bhlumcienue miomanei
buryp ¢ TOMOIIBIO YHUCICHHBIX METOJOB (METOJ MNPSAMOYTOJIBHUKOB, METOJ



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

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIIMM  S3bIKA
MpOrpaMMHUPOBaHUs i1 0OpaOOTKM CUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA IMOSIBJIEHUH CHMBOJIA B CTpPOKE,
pa3OueHue CTPOKM Ha CJIOBa MO MNPOOETbHBIM CHMBOJAM, IMOUCK IMOJCTPOKH
BHYTPM JAHHOM CTPOKH, 3aMEHA HAWJCHHOM NOACTPOKHA HA APYIYH CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIIOUIMX 3aJaHHBIM
orpannyeHusM. [IpeoOpasoBanue yncia B CAMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TOCJIEAOBATENLHOCTH uucel. Bpiuncnenue 0000IIEHHBIX
XapaKTePUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATENBHOCTH (CYMMBI,
MIPOU3BEAECHUS, CPEIHEr0 apu(PMETUYECKOTO0, MUHUMAIBHOIO M MaKCUMAaJIbHOIO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOUIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIM MOUCK 3aJaHHOTO 3HAYEHHUSI B MACCHUBE.

CopTupoBKa 0JJHOMEPHOr0 MaccuBa. [IpocThie METOABI COPTUPOBKHU (METO/T
nmy3bIpbKa, METOJ BbIOOpa, COPTHUPOBKA BCTaBKamu). COpPTUPOBKA CIHSHUEM.
brictpas coptupoBka MaccuBa (anroputm QuickSort). J[BoWuHBIM TOMCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHble MaccuBbl (MaTpuilbl). AJTOPUTMBI 00paOOTKHM JBYMEPHBIX
MAaCCHBOB: 3aIIOJJHEHHUE ABYMEPHOTO YHCIOBOIO MAaCcCHBA I10 33JaHHBIM MPABUIIAM,
IIOMCK JIEMEHTA B IBYMEPHOM MACCHUBE, BBIUMCIEHUE MaKCUMyMa (MUHUMyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MAaCCHBA, MEPECTaHOBKAa CTPOK M CTOJIOIIOB
JBYMEPHOI'O MacCHUBA.

NupopmanuoHHbIe TEXHOJIOIHH

TexcroBeiii mporieccop. PemaktupoBanune u dopmatupoBanue. [IpoBepka
opdorpadun u rpammartukud. CpelncTBa TMOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  Mcnons3oBanue  crwied.  CTpyKTYpUPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOCkM, orjaBieHue. KosuiekTuBHasi paboTa ¢ JOKyMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHUS B TEKCTOBBIX Iporeccopax. O0iayHble CepBUCHL.
HenoBass mnepenucka. Pedepar. I[lpaBuna uuTUpOBaHUS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHUE CIUCKa JHUTEPaTypBhl.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOW TEKCTa. TE€XHWYECKHE CpENCTBAa BBOJA
TekcTa. CHenualu3upoBaHHBIE CPEACTBA PEJAKTHPOBAHUS MAaTEMAaTHYECKHX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3aJlayd aHalIKM3a JAHHBIX: MPOTHO3UMPOBAHUE,
Kiaccudukanus, KilacTepusanus, aHauu3 OTKIoHeHWil. [locnenoBarenbHOCTH
pelieHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYHUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIENH, peoOpa3oBaHue JTaHHBIX,
BU3YyallM3allisl JaHHBIX, UHTEpPIpeTalus pe3ynbTaroB. [IporpaMMmubie cpeacTBa u



MHTEPHET-CEPBUCHI JIIsl 00pabOTKHU U Mpe/CTaBlIeHUs JaHHBIX. bobiime naHHbIE.
MamvHHOe 00y4yeHue. HTenIeKTyanbHblii aHaINU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILIBIO JIEKTPOHHBIX TAaOJUIL. BbIYKclieHHe CyMMBI,
CPEIHETO apuU(PMETUUECKOT0, HANOOIBIIEr0 (HANMEHBIIET0) 3HAYEHH THAIa30Ha.
Breruncnenne koadpduuueHta Koppeisiuuu ABYX psSAOB JAaHHBIX. [locTpoenue
CTOJOYATBIX, JMHEWYaThIX W KpyroBbix auarpamm. llocTtpoenue rpaduxos
¢bynkuuid. [TogOop nuHUM TpeHaa, pelieHne 3a1a4 MPOrHO3UPOBAHUSI.

YucneHHoe penieHWe ypaBHEHHWH C IOMOIIBIO Iox0opa mapaMerpa.
OnTuMu3anys Kak MOMCK HAWIYYILIEro pelieHus B 33JJlaHHbIX ycioBHsX. LleneBas
¢yHkus, orpaHudeHus. JlokaibHble M TI00aJbHBII MHHUMYMBI LIEJIEBOM
¢bynkuuu. Pemenue 3a1a4 onTUMHU3aUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIHUII.

11 KJTACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

TeopeTtnueckue MOAXOABI K OIEHKE KoOJMYecTBa HHGOpMAIMKU. 3aKoH
apnutuBHOCTU MH(opmanuu. @opmyna Xaprtiau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllennona.

Anroputmbl cxaTusi naHHbiX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AJTOpUTMBI CXaTUSl JAHHBIX C MOTEPSMHU. Y MEHBIICHUE
rIIyOUHBI KogupoBaHus 11BeTa. OCHOBHBIE Ujien anroputmos cxkarusa JPEG, MP3.

CkopocTh mepefauyd JaHHBIX. 3aBUCHMOCTh BpPEMEHHM MepeAadyd oT
HH(OPMAITMOHHOTO 00BhEMA JAaHHBIX W XaPAKTEPUCTHK KaHayia CBs3U. [IpuyuHBI
BO3HMKHOBEHHUsI OMIMOOK Tmpu 1mepedade JaHHbIX. Konbl, mo3Bosstonye
OoOHapy’>XMBaThb M UCHPABIATh OIIMOKH, BO3HUKAIONIME MPU MEpeadye JaHHbIX.
Paccrosinue Xsmmunra. KoaupoBanue ¢ noBropenreM 6utoB. Koasl XamMMuHra.

Cuctembl. KommoHeHTBl cucTteMbl W UX B3aumojeicTBue. CHUCTEMHBIN
addekr. Ynpapienue kak nHGopMamoHHbIN nporiecc. OOpaTHas CBS3b.

Mopenn u monenupoBanue. Llens monenmnpoBanus. COOTBETCTBUE MOJENIU
MOJICTTUPYEMOMY OOBEKTY WM MPOLECCY, eI MoAeaupoBaHus. Dopmanusarus
MPUKJIAJIHBIX 3a]1a4.

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

I'padpr. OcHoBHBIe MoHATHA. Bunabl rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHaiau3oM rpadoB (MOCTpoeHUE
ONTUMATBHOTO MyTH MEXIy BeplIMHaMH Tpada, ONpeAeNeHHe KOJIUYeCTBa
pa3IUYHBIX MyTE€d MEXAY BEpPUIMHAMH OPHEHTUPOBAHHOTO AaIUKINYECKOTO

rpada).



JlepeBbs. bunapaoe nepeBo. [lepeBbs momcka. CrocoObl 00Xxona jepeBa.
[IpencraBnenne apudMeTUYECKUX BBIpAKEHUN B BUJE JepeBa. JIMCKpPETHBIE UTPHI
JIBYX UTPOKOB C MoJiHOM nH(popmarueit. [loctpoeHue aepena nepedopa BapruaHTOB,
ONMHCAHKME CTPATErHMH UIPbl B TAOJIMYHON (popMe. BBIMTPHIIIHBIE U TIPOUTPHILIHBIE
NO3ULMHN. BBIMTPBIIIHBIE CTPATETUN.

CpencrBa UCKYCCTBEHHOIO MHTEIUIEKTa. CepBUCHI MAIIMHHOTO MEPEBOJA U
pacno3HaBaHusl YCTHOM peur. KorHuTuBHBIE cepBUCHL. MneHTUuduKanus 1 MOUCK
M300paxeHuu, pacrio3HaBaHUe I, CamooOyyaroiuecs CUCTEMBI.
HcKycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Wrpax. lcronp3oBanue meronos
HCKYCCTBEHHOT'O MHTEJUIEKTa B OOydYaromux cuctemax. lMcmoib3oBaHue METOOB
HCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuke. MHrepHer Bemen. [lepcrnekTuBbI
Pa3BUTHSA KOMIIBIOTEPHBIX MHTEIJIEKTYAJIbHBIX cucTeM. HelpoHHbIE cEeTH.

AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Q@opmann3anus  MOHATHS  anroputMma. MamumbHa  TeopuHra — Kak
YHUBEpCcallbHas MOJieJ1b BbruuciaeHuil. Tesuc Yépua—Twropunra.

OueHka CII0KHOCTH BbIYMCIEHUI. BpeMs paboTbl U 00bEM HCHOJB3yEMOU
naMsATH, WX 3aBHCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbBIX. OuneHka
ACUMIITOTUYECKON  CIIOKHOCTU  QITOPUTMOB. AJTOPUTMBI  MOJIMHOMHUAIBHOMN
cinoxHoctH. IlepebopHbie anroputmbl. [lpumepsl pazIWyYHBIX —aJITOPUTMOB
peleHns OOHOM 3a/1a4i, KOTOPbIE UMEIOT PA3JIMYHYIO CIIOKHOCTb.

[Touck mpOCTBIX YHMCEN B 3aJaHHOM JUana3oHE C IOMOIIBK AJITOPUTMA
«pemieTo DparoceHay.

MHuoropa3zpsaHbie Ueble YUCIa, 3a1a4d JIIMHHON apu(pMETUKH.

CnoBapu (accollMaTUBHBIE MACCHUBBI, OTOOpa)k€HUs). X3UI-TAOJIUIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOTO CJIOBApS IS 33JAHHOTO TEKCTA.

Crekn. AHanmu3 NPaBUIBHOCTH CKOOOYHOTO BBhIpaKeHHUsA. BpruucieHnue
apu(PMETUUECKOTO BhIPAKEHHUS, 3aMIMCAHHOTO B MOCT(PUKCHOUN PopMme.

Ouepenu. Mcnonb3zoBanue ouepeau 1isi BDEMEHHOIO XPAaHEHHMS TaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHUHHMAaIBHOIO OCTOBHOIO JepeBa
B3BEIICHHOTO CBS3HOTO HEOPUEHTHUPOBAHHOTO rpada. KommuecTBo pa3iudHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO alMKIMYECKOro rpada. AJroputm
JIeHKCTpBI.

HepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. [IBonuHbIE
(bunapubie) aepeBbsi. [locTpoeHue naepeBa AJig 3aJaHHOTO apU(PMETHUECKOTO
BbIpaKEeHUs. PeKypcuBHbBIE airOpUTMBI 00X0jJa jaepeBa. Mcnonb3oBaHue creka u
ouepenu st 00Xo/a Jiepena.

JluHamuyeckoe MporpaMMUpOBaHME KaK METOJ peleHus 3afad C
COXpPAaHEHHEM MPOMEKYTOUHBIX PE3YJIbTATOB. 3aJaud, PEIIAEMBIE C MOMOUIBIO



JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCIEHHE PEKYPCUBHBIX (DYHKIIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 33/1a4U ONITUMU3AIIUU.

[Tonsitue 06 0OBEKTHO-OPHUEHTUPOBAHHOM MPOrpaMMUpPOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBA U METOJbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAJIM3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOJAXO[A.
WNukancynsuus, HacjaeA0BaHue, MOTUMOPHU3M.

Cpenbl ObicTpoii pa3paboTku mnporpamMm. IIpoexktupoBanue wunrtepdeiica
noyib3oBaTens. Mcronb30BaHME TOTOBBIX — YHPABISEMBIX  AJIEMEHTOB  JUIS
MOCTpPOeHUS HHTEepdeiica.

O630p  s3pIkOB  mporpammupoBanus.  [lomsitTue o  mapagurmax
IPOrpaMMUPOBAHMUS.

NupopmanoHHbIC TEXHOJIOIHH

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

Jluckperuzanmss Npu MaTEMaTUYECKOM MOJEIMPOBAHUM HENPEPBIBHBIX
nporeccoB. MoaenupoBanue ABWKEHUA. MonaeaupoBaHUE OHMOIOTHUECKHUX
cucteM. Maremaruueckue  MOJEIM B OKOHOMHUKE.  BprumciurenbHble
HKCIIEPUMEHTHI C MOJIEISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpPUMEHTAa. MeToJ HauMEHBIIUX KBaJIPaToOB.
O1eHKa YHCIOBBIX MApaMeTPOB MOAEIUPYEMBIX OOBEKTOB M  IMPOLIECCOB.
BoccranoBienue 3aBUcCUMOCTEN IO pe3yIbTaTaM IKCIIEPUMEHTA.

BepostHoctheie  mozenu.  Mertonsl Monte-Kapno.  MmurtaimonHoe
MozenrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuoHHBbIC) 0a3bl JMaHHBIX. Talnuia — MpeacTaBlICHUE
cBeneHnii 00 OogHOTHUHIHBIX 00BekTax. Iloie, 3ammch. Kirou Tabimmipel. Pabora ¢
roToBoil 0a3oil JaHHBIX. 3amojaHeHue Oa3bl JaHHBIX. lloMck, cOpTUpOBKa H
(GuabTpalMs JaHHBIX. 3aIpOChl Ha BBIOOPKY JAHHBIX. 3alpOChl ¢ MapaMeTPaAMH.
Berunciisiemble 1oJist B 3aI1pocax.

Mmuororabnuynbie 0a3bl JaHHBIX. THUIBI CBSI3eM MEXIY TaOJIUIIAMH.
Buemnuit kimrod. [{enocTHOCTE 6a3bl JaHHBIX. 3alPOChl K MHOTOTa0JUYHBIM 0azam
JTAHHBIX.

Nuteprer-ipuiioxenus. [lonsaTre 0 cEpBEpHON U KIIMEHTCKOM YacTsAX CauTa.
TexHonorust «KJIMEHT — cepBep», €€ JOCTOMHCTBA U HeaocTaTKu. OCHOBBI SI3bIKA
HTML wu kackannupix Ta0mun ctwied (CSS). Cuenapuu Ha s3eike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

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

BBon n300pakeHui C KCIIONB30BAHUEM PA3IMUYHBIX IUGPOBBIX YCTPOUCTB
(undpoBbIX (poTOanmapaToB U MHKPOCKOIOB, BHUIEOKAMEp, CKAHEPOB M JIPYrUX



ycTpoiicTB). I'padmueckuii pegakrop. Pazpemenne. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOppEeKUHs — IIBETa.
OOGecuBeurBaHUE IBETHBIX H300pakeHuit. Perymb. PabGota ¢ oOmactsamu.
OUIbTPBL.

MHorocnoiinble u3o0paxkeHus. TekcTroBble ciion. Macka ciosi. Kanainbl.
Coxpanenue BblfienieHHONW oOnactu. [loaroroBka wimocTpanuil ais BeO-CalTOB.
AHHUMHPOBaHHBIE U300paKEHUSI.

Bektopnasa rpaduka. IlpumutuBbl. HM3meHeHuEe mOpsAKa 3JIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnuposka. Kpussie. dopmaTel BEKTOPHBIX
pucyHKOB. VMcnonb30BaHue KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300paXeHU M.

[IpyuHIMIIBI  TIOCTPOCHUST W PEAAKTUPOBAHUSL TPEXMEPHBIX  MOJICIICH.
Cerounsie Mmoxenu. Marepuanbl. MoaenupoBaHHE HMCTOYHUKOB OCBEIICHUS.
Kamepsl. ApautuBable TexHosioruu (3D-nipuntepsl). [lonstne o BHUpTyanbHOU
PEaIbHOCTU U JOTNOJHEHHOW PEaJbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBLIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yibTaThl  OTPAXAalOT TOTOBHOCTh U  CIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIlMH, TITO3WTHBHBIX BHYTPEHHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIeCTBa, PACIIMPEHHUE KU3HEHHOTO OIbITAa U OMbITA JIEATEILHOCTH B IMpOIiecce
peanu3aluMu  CpeACTBaMU  yuyeOHOro TpeIMeTa OCHOBHBIX  HallpaBJICHUUN
BOCIIUTATEJILHOM €SI TEIHLHOCTH.

B pesynpraTe wu3ydeHuss HMHPOPMATHKHM Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus y oOydaromierocsi OyayT copMupoBaHbl CISAYIOMIUE JTUYHOCTHBIC
pE3yNbTAThI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U TPABOMOPSAKA,  COOJIOJEHHWE  OCHOBOIOJIATAIONIUX  HOPM
MH(OPMAIIMOHHOTO MpaBa U HH(OPMAIITMOHHON O€301aCHOCTH;

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

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY HaCJIEeAUI0, TOCTHKeHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTHSX, TOHUMAaHNE 3HAYCHUS NHHOPMATHKU KaK HAYKH
B KU3HU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
cetu HTEpHET;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

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

CIIOCOOHOCTh BOCIPUHUMATH pa3JIMYHBIE BHUJBI HCKYCCTBAa, B TOM YHCIIE
OCHOBAHHOI'0O Ha MCMOJIb30BAaHUH UH(OPMAIIMOHHBIX TEXHOJOTHIA;

5) pu3uYecKOro BOCIUTAHUSA:

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



coOtoieHus1 TpeOOBaHMM 0€30MacHON AKCIUTyaTalluu CPEeACTB MH(GOPMAIIMOHHBIX
1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTHBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLHAIBHOMU
HAIPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMHPOBAThH, TUIAHHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKyIO JEATEIbHOCTD;

uHTEepec K cdepaM MNpoPecCHOHATBHON AESTENbHOCTH, CBA3aHHBIM C
MH(POpPMATUKON, NPOrpaMMHUPOBAHUEM U HUH(OPMALMOHHBIMH TEXHOJOTUSIMHU,
OCHOBAaHHBIMU Ha JOCTIKEHUSX HAyKW WH(DOPMATUKM U HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynymiedl npodeccuu u
peaTu30BBIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIaHBI;

TOTOBHOCTh UM CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JI0OTHYECKOTr0 BOCIIUTAHUS:

OCO3HaHUE TJI00ALHOIO XapaKTepa SKOJIOTHYECKHX MpOoOJieM W MyTed HX
peuieHus, B TOM 4YHCJI€ C Y4Y4E€TOM BO3MOXHOCTEH MH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH, JOCTIKEHHSIM HAy4YHO-TEXHMUYECKOTO Iporpecca u
OOIIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH MH(GOPMAIIMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB W HMHGOPMAIMOHHBIX TEXHOJOTUNA B YCIOBUSIX
uudpoBoii TpaHchopMauu MHOTUX cdep KU3HU COBPEMEHHOIO 00I1IECTBa;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO AESITEIbHOCTh HHIMBUAYAIBHO U B TPYIIE.

B mpouecce OOCTMKEHUSI JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHS MPOTPaMMBbI
nmo wuHpopMaruke y O0OYy4YarOIIUXCS COBEPIIEHCTBYETCS  AMOIMOHAJIBHBIN
WHTEJUJIEKT, Mpenoiararonuii copMupoBaHHOCTb:

CaMOPETYJIUPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEIECHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
AMOIMOHATIBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIIOYAIOIIECH CTPEMIICHHE K JIOCTHXKEHUIO LIETU U
yCIEeXy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBaTh, MCXOAS W3 CBOUX
BO3MOKHOCTEH;

AMITATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHAIIBHOE COCTOSIHUE
JPYTUX, YYUTHIBATH €r0 MNPHU OCYIIECTBICHUUM KOMMYHHUKAIMU, CHOCOOHOCTH K
COUYYBCTBUIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTH BBICTPAUBATH OTHOIICHHUS
C IPYTUMHU JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3perniaTh KOHPIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe w3ydeHHs HWHPOPMATHKHM HAa YpPOBHE CPEIAHETO OOIIEro
oOpa3zoBaHus y oOydawmierocss OyayT chopMupoBaHbl MeTampeaMETHBIC
pe3yJIbTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX yUCOHBIX JICHCTBHUSAX, & MMEHHO —
MO3HABATC/IbHbIC ~ YHUBEPCAJIbHbIC yd4eOHBIC JICHCTBUSA, KOMMYHHKATHBHBIC
YHHUBEpCaJIbHBIC yYEeOHBIC JEHCTBHUSA, PETYJIATUBHBIC YHHBEPCAIbHBIC YyUeOHBIC
JCHCTBYS, COBMECTHAS JICATEITHHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS

1) 6a30Bble JJOruvYecKune JaeicTBUsi:

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

YCTaHABJIMBATh CYIIECTBEHHbI NMPU3HAK WJIM OCHOBAaHWS [JIsi CPAaBHEHUS,
KJ1accuuKaIu U 0000IICHHS;

ONpeAesTh LU ACATECIBbHOCTH, 3aJaBaTh IapaMeTpPbl U KPUTEPUU HX
JIOCTYDKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U 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 MOCIIEICTBUIN AESTEILHOCTH;

KOODJAMHUPOBATh M  BBINOJHATH pabOTy B YCIOBUAX  PeajbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.

2) 0a30BbBI€E HCCJIEA0BATEIbCKHUE AeiCTBUS:

BJIaJIETh HABBIKAMH YYCOHO-HCCIICIOBATEIILCKON U TIPOCKTHOM JeATeIIbHOCTH,
HaBbIKAMU  pa3pelieHHs TpoOjeM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOUCKY METOJOB PELICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHHIO
Pa3IMYHBIX METOJOB MO3HAHHUS;

OCYIIECTBIISITh PA3JIUYHBIC BHUJBI JESITEILHOCTH IO TMOJYYEHUIO HOBOTO
3HAHUS, €ro HHTEPIpPEeTalnH, MPeoOpPa30BaHUI0 W MPUMEHEHHUIO B Pa3IMYHBIX
Y4EOHBIX CHUTyallusiX, B TOM YHCII€ TPU CO3JAaHUU YUYEOHBIX U COLMAIbHBIX
MIPOEKTOB;

dbopMUpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJACTh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMH MOHATHIMH U METOJaMU;

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



BBISIBIISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyaJM3MpPOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWTh apryMEHThl AJIs JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOA€ pELICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OLIECHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA IMOUCK MEPEHOCa CPEACTB U CIIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMEThb INEPEHOCUTh 3HAHUS B IO3HABATENIbHYI0 M MPAKTUYECKYHO 00JIacTh
KU3HEJIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIaCTeN;

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

3) pabora ¢ uHpopmMaumeii:

BJIJIETh HaBbIKAMU MOJIY4YEHUs MH(OPMAIIMU U3 HCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOAATEJIBHO ~ OCYILECTBJIATh  IIOMCK,  AHAJIW3, CUCTEMATU3aLHI0 WU
MHTEPIIPETALNIO HH)OPMALINY PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS;

co3JaBaTh TEKCThl B pa3auyHbIX (¢opmarax ¢ Yy4E€TOM Ha3HAYCHHUS
uHpopMalMu W  LEJIEeBOM ayJuTOpUH, BbIOMpas ONTUMalbHYI (Qopmy
IIPE/ICTABIICHUS U BU3yaJIN3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpManuu, €€ COOTBETCTBUE
MPaBOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTHI B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIl[MOHHBIX
3aJa4 ¢ COOJIIOJIGHHEM TpeOOBaHUN OJPrOHOMHUKH, TEXHUKM O€30I1acHOCTH,
TUTUEHBI, pPEecypcocOepeKeHHsl, TMPABOBBIX W  OATUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BJaJeTh  HABbIKAMU  pPACMO3HAaBaHWS W 3allUThl  HMH(OpMALUH,
MH(POPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KoMMmyHuKaTHBHbBIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA

1) oOmenme:

OCYILIECTBIISITh KOMMYHHUKAIIMH BO BCeX cepax KU3HHU;

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

BIIQJIETh  Pa3IMYHBIMU  CIIOcOOaMU  OOIICHWS W B3aMMOJICHCTBUS,
apryYMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIC CUTYyaIlUH;



Pa3BEPHYTO M JIOTHYHO H3J1araThb CBOKO TOYKY 3PEHHS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas /1eITeJIbHOCTh:

MMOHUMAaTh W KMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYAIbHOU
paboTHI;

BBIOMpaTh TEMATHUKy M METOJBl COBMECTHBIX ACHCTBHM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

MPUHUMATh UEJIM  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBaTH U
KOOPJMHHUPOBATh JCUCTBUSA MO MX JOCTHXCHHUIO: COCTABJISITH IUIAH JICHCTBUM,
pacrpenensaTh POl C Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHHBATh KA4E€CTBO CBOEro BKJIaJa W KaXJOr0 YYAaCTHHKAa KOMAaHJbl B
oOIINiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTECPHUSIM;

npejjgaraTb HOBBIE MPOEKTHI, OIEHWBATHL MAEHU C TO3UIMA HOBHU3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

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

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

1) camoopranusanus:

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATENIBHYIO NIEATEIBHOCTD, BBISABIATH
poOIeMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
JIEATEIIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pEIICHUS NpodsieMbl €  YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHIA;

JIaBaTh OLICHKY HOBBIM CUTYalLUsIM;

pacHIMpATh paMKH Y4EOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEOUYTECHUN;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peILIEHHE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMUPOBAHUIO W MPOSIBICHUIO IIMPOKON SPYAUIIMH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJQJIeTh  HABbIKAMU  IO3HABaTEeNbHOM  pediekcuu KaKk  OCO3HAHUS
COBEPLIAEMBIX JEUCTBUA M MBICIUTEIBHBIX IPOLECCOB, HUX pPE3YyJbTATOB H



OCHOBaHHM, MCIOJB30BaTh MPUEMBI PEQIIEKCUU IS OIEHKH CUTYaIlMH, BhIOOpa
BEPHOTO PEIICHUS;

OIICHUBATh PUCKU U CBOCBPEMEHHO NMIPUHUMATH PEIICHUS TI0 UX CHIXKCHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NpU aHaIU3e pe3yJbTaToB
JEATEIIbHOCTH.

3) npuHATHS ce0s U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTbl APYTMX TNpU aHaIU3e pe3yJbTaToB
JIeATEIIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIHOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMHU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

B mnpornecce uzyuenus kypca uHGOpPMATUKU yriayOonéHHOTO ypoBHS 6 10
Knacce oOydaromuMucs  OyayT  JOCTUTHYTBI  CIENYIOLIUME  MpPeIMETHBIC
PE3yNbTATHI:

BIIAJICHUE TPEICTABICHUSAMH O pOJIM WHPOPMAIMA W CBS3aHHBIX C HEU
MIPOIICCCOB B TMPHUPOJE, TEXHUKE U OOIIEeCTBE, MOHATHUSAMH «HUH(POPMAITUIY,
«MH(QOPMALIMOHHBIM  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTbI  CHCTEMbI»,
«cuCcTeMHBIN AP HeKT», «MHPOPMAITMOHHAS CHCTEMAaY, KCHCTEMa YITPaBICHUY,

BIAJICHUE METOJaMH TOMCKa wWHopMamuu B cethn VIHTepHET, yMeHwHe
KPUTHUYECKU OIICHUBATh WH(OpMaIIO, TONyYeHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepu3oBaTh OOJbIIME JaHHbIE, MPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJIYYCHHS W  HAMpaBICHUS  HWCIIOJB30BAHUSA, YMCHHE
KJIacCH(UIIMPOBATh OCHOBHBIC 3a/ladyd aHalu3a JaHHBIX (MIPOTHO3WPOBAHMUE,
Kiaccudukanus, KJIacTepHu3alus, aHaIn3 OTKJIOHEHUH), MOHUMATh
MOCJIEIOBATENHHOCTD PEIICHUS 3a7ad aHalIM3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX,
OYMCTKA W OIICHKAa KadyecTBa JaHHBIX, BBIOOP W/HWIM TIOCTPOCHUE MOJIEIH,
npeoOpa3oBaHre JaHHBIX, BU3YaIU3alus TaHHBIX, MHTEPIPETAINS PE3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIUIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWJIbHBIX KOMIBIOTEPOB, TEHJICHIIUNA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BIIAJICHUEC HAaBBIKAMU PAOOTHI C OMEPAIIMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJIAaMUA TPOTPAMMHOTO OOeCredYeHus: JUIsd pelIeHus Y4YeOHBIX 3a7ad  II0
BBIOpAaHHOM CHieIUaIN3allnu;

HaJIMYHE MPEJCTABICHUN 0 KOMIBIOTEPHBIX CETSIX U X POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUAIIAX OPTaHU3ANNU U (DYHKIIMOHUPOBAHHUS KOMITHIOTEPHBIX
ceTei, 00 oOmUX MTpUHIMNAX pPa3pabOTKM W (PYHKIIMOHUPOBAHUS WHTEPHET-
MIPUIOKEHNM;



NOHUMaHHE Yrpo3 HWHPOPMAIMOHHON O€30IacHOCTH, HCIOJb30BaHUE
METOJIOB M CPEACTB MPOTUBOJEHCTBUS OJTHM yrpo3aM, COOJIIOJICHHE MeEp
0e30MacHOCTH, MPEJOTBPAIIAIOIINX HE3AKOHHOE PacIpOCTpaHEHUE MEPCOHAIbHBIX
JAHHBIX, COOJIIO/IEHHE TPEOOBAaHUI TEXHUKU O€30MaCHOCTH M TMTMEHBI P padoTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPYKEHUSI, TOHUMAaHHE
MIPABOBBIX OCHOB MCIOJB30BaHUS KOMIIBIOTEPHBIX MporpamMM, 0a3 JaHHBIX H
paboTel B cetu MIHTEpHET;

NOHUMAaHHE OCHOBHBIX TPHUHIMIOB JHCKPETU3AIMUA DPA3IAYHBIX BHJIOB
uHOpMaIMU, YyMEHHUE ONpEeNesiTh HMHPOPMAIUOHHBI OO0BEM TEKCTOBBIX,
rpauueckux W 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MapamMeTpax IUCKpPETU3AIlNH,
YMEHUE OIpEeAeNiATh CPEeJHIOI0 CKOPOCTh I€pelayd JIaHHbIX, OLICHUBATh
U3MEHEHHE BPEMEHH TMepeAauyd MpH H3MEHEHHH HHQPOPMAIMOHHOTO O0BEMa
JAHHBIX U XapaKTePUCTUK KaHaja CBSI3H;

YMEHHUE HCIOJIb30BaTh MPHU PEHICHUH 3a]a4 CBOMCTBA MO3UIIMOHHOMN 3amucH
qucell, alTOPUTMa MOCTPOEHUS 3aIIUCH YUCIIa B TO3ULIMOHHON CUCTEME CUUCIICHHUS
C 33JlJaHHBIM OCHOBAHUEM M IMOCTPOCHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
3TOr0 4YHCia B TO3UIMOHHOM CHCTEME CUUCICHHUS C 3aJaHHBIM OCHOBaHUEM,
YMEHHUE BBIMOJIHATh apU(PMETHUYECKHE OINepaldd B TMO3UIMOHHBIX CHCTEMax
CUHCIICHUSI;

YMEHHE BBINOIHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONIB3Ys
3aKOHBl ~ajareOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAKEHUE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHOM HOPMAJIbHBIX (pOpMax Mo 3aJaHHOW TaOiuIle
HUCTUHHOCTH, HUCCJEN0BaTh OOJACTh MCTHMHHOCTU BBICKA3bIBAHHUS, COJIEPKAILETO
NIEpPEMEHHBIE, PEeIIaTh HECIOKHbIE IOTHYECKUE YPABHEHHS U CUCTEMbI ypPaBHEHUH;

MOHMMaHUE 0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOH U TEKCTOBOM
uHdopmaluu (3amnuch 4ucea B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HaXOXICHHE
BCEX MPOCTBIX YUCEN B 33JaHHOM JHana3zoHe, 00paboTKka MHOTOPA3PSAIHBIX IEJIbIX
YHCeNl, aHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHUX), aITOPUTMOB MOMCKA U COPTUPOBKH,
YMEHHE OIpeNeysTh CI0XKHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJIrOpUTMOB
(cyMMHpoOBaHHE JJIEMEHTOB MacCuBa, COpPTUPOBKAa MAacCHBa, MepeOOpHBIE
QITOPUTMBI, TBOWYHBIA TIOWCK) W TPUBOJUTH MPUMEPHl HECKOJbKHX aJITOPUTMOB
Pa3HOM CIIOXKHOCTH ISl pELIEHUsI OJTHOM 3a]1a4H;

BIIAJICHUE YHUBEPCAIBHBIM SI3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHSI
(Python, Java, C++, C#), npencraBieHUsMH O Oa30BBIX THUIAX JAHHBIX H
CTPYKTypax /JaHHBIX, YMEHHE UCIOJIb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKIIMM, YMEHHE OCYHIECTBIATh aHAJIN3 MPENJOKEHHOW MPOTrpPaMMBbI:
OTIPEICNISITh PE3YNBTATHl PA0OTHI MPOTPAMMBI TIPU 3aaHHBIX MCXOJIHBIX JTAHHBIX,
OTIpPEENsITh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJIYYEHHE YKa3aHHBIX



PE3yNbTATOB, BBISBIATH JaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMIMOKE B padoTe
porpamMmsl, HOPMYJIUPOBATH MPEI0OKEHHUS M0 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

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

YMEHHUE UCIOJIb30BaTh AJIEKTPOHHBIE TaOMUIIbI IJIsl aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYash  BBIYUCJIIECHHE  CYMMBI,  CPEIHETO
apu(METHUUECKOro, HauWOOJBIIETO W HAWMEHBIIETO 3HAYCHUH, peIlICHUE
ypaBHEHUH, BHIOOP ONTUMAIBHOTO PEUICHUsS, MOA00p JWHUHM TPEHJA, pelieHue
3aJlay IPOTrHO3UPOBAHMS).

B npouecce uzyuenus Kypca MHPOPMATHKU YIiyOJEHHOTO ypoBHS 6 11
Knacce oOydaromMMucs  OyAyT  JOCTUTHYTBI — CIEIYIOIIUME  MPEIMETHBIE
pE3YIbTaTHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUN (MpePUKCHBIE KOIbI), UCIOJIb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOpPbIE MO3BOJISIIOT OOHAPYKUBATh M UCHPABIATH OLIMOKU MPU Nepeaade
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIOIINN HAUMEHBIIIYI0O BO3MOXKHYIO CPEIHIOI0
JUIMHY COOOIIEHHUSI TPU HU3BECTHOM YACTOTE CHMBOJIOB, MOSICHSATH MPUHIIUIIBI
PabOTHI MPOCTHIX AJTOPUTMOB CHKATHUS JaHHBIX;

YMEHHUE pellaTh AIrOPUTMHUYECKHE 3a/1a4d, CBS3aHHBIE C aHAJIU30M IpadoB
(3aa4M  TOCTPOCHHS ONTHUMAJIBHOTO TIYTH MEXIy BepiiuHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NMYHBIX  MOYTe  MEXAy  BEpUIMHAMHU
OPUEHTUPOBAHHOTO ALMKINYECKOro rpada), yMeHHe HCIOJIb30BaTh AEPEBbS MpPU
aHaau3e M TIOCTPOCHUM KOJIOB M IS TNPEACTaBICHUS apUPMETUUECKUX
BBIPAKEHU, IPU PELICHUH 3a/1a4 TOMCKA U COPTHUPOBKHU, YMEHUE CTPOUTH JEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3padbaTbiBaTh U1 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTpaTEruio Urphl;

yMEHHE pa3palaTbiBaTh U PEAJIM30BBIBATH B BHJAE MpPOrpaMMm Oa30BbIC
aNrOPUTMBI, YMEHUE HCMOJb30BaTh B MPOrpaMMax JIaHHBIC PA3IUYHBIX THUIIOB C
Y4ETOM OrpaHUYEHUN Ha WAMAa30H MX BO3MOYKHBIX 3HAYEHUW, NPUMEHATH IpU
pelIeHnH 3a/1ay CTPYKTYPhI JaHHBIX (CIIUCKH, CJIOBApH, CTEKH, OUEPE/IH, ICPEBh),
UCIONB30BaTh 0a30BblE€ OMNEpalMd CO CTPYKTYpamMHu JaHHBIX, MPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TIOAMPOTPAMMBI /I 00paOOTKH YHCIIOBBIX JTaHHBIX
U CHUMBOJIBHBIX CTPOK, HMCIOJIb30BaTh MpH pa3pabOTKe MporpamMm OUOIHOTEKH
noAmporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB cpefbl pa3padOTKH, YMEHHE HCIIOIb30BaTh CPEACTBA OTIAKU IPOrpaMM B
cpeze NporpaMMUPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOrPaAMMEBI;

yMEHHUE CO3/1aBaTh BeO-CTPaHUIIbI;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMU O 0a3ax MaHHBIX, UX CTPYKTYPE,
CpelCcTBaxX co37aHUsi M paboThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIUYHBIC
(penanuroHHbIe) 0a3bl JAaHHBIX (COCTABIISITh 3aMPOCHl B 0a3ax JaHHBIX, BBIMOJIHATH
COPTUPOBKY M IOMCK 3amHceil B 0aze JaHHBIX, HANOJHATH pa3paboTaHHYyrO 0a3y
JTAHHBIX ) ¥ CIIPABOYHBIE CUCTEMBI;

yYMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHUECKIE MOJIEIH VISl aHAIIM3a
O0OBEKTOB M TIPOIECCOB: (HOPMYJIMPOBATH 1€ MOJCIUPOBAHUS, BBINOJHATH
aHaliM3 pe3yJIbTaTOB, TMOJYYEHHBIX B XOJI€ MOJICIMPOBAHUS, OICHUBAThH
COOTBETCTBHE MOJEIU MOJIEIUPYEMOMY OOBEKTY WIJIM IPOLECCY, MPEICTaBIATh
pE3yNbTaThl MOJICTUPOBAHUS B HATJISTHOM BUJIE;

YMEHHE OpraHW30BBIBATh JMYHOE WH(DOPMAIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHUEM PA3IUYHBIX CPEICTB MH(PPOBBIX TEXHOJOTHH, TOHWMAHHE
BO3MOXKHOCTEH MH(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, ITHU(GPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMaHUE OCHOBHBIX NMPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTrpaHHYCHHUS
NPUMEHEHHUSI TEXHOJOTH MCKYCCTBEHHOTO WHTEIUIEKTAa B Pa3UYHBIX OO0NACTSX,
HAJIMYKUE TIPEJICTABICHUH O Kpyre perraeMbix 3aJad MAIIMHHOTO OOyYeHHS
(pacrio3HaBaHus, KJIacCU(PUKAUKA ¥ MIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HWCMONB30BaHWM  HMHMOPMAIMOHHBIX  TEXHOJOTHMA B Pa3IMYHBIX
po(ecCUOHANIBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne i/ Konrpoubnsie | IIpakTnyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Pa3nea 1. ludgpoBasi rpaMOTHOCTH
11 Komibtotep - yHHBEpCaIbHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [IporpammHoe obecrieueHne 6
1.3 Komnsrorepnsie cetn
1.4 WNudopmannonnas 6€30MacHOCTb 7 2
Hroro no pasneny 24
Pa3nes 2. Teopernueckne 0CHOBbI HHPOPMATHKH
ITpencraBnenue nHGOpMaLuu B
2.1 ped opan 19 2
KOMIIbIOTEpE
2.2 OcHOBBI aJIreOpbl JTOTUKU 14 1
23 Kommnbrorepras apupmeTrnka 7 1
Hroro no pasneny 40
Pa3nes 3. AIropuTMBI H IPOrPaMMHPOBAHHE
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMsl 8 2
33 YucneHHble METO/BI 5
3.4 ANTOpUTMBI 00PaObOTKH CHMBOJIBHBIX 5 1




JaHHBIX

3.5 AnropuTMbl 00pabOTKH MacCHUBOB 10 3.5
Hroro no pasneny 44
Pa3nen 4. UngopmannoHHbIe 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

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne ni/m Konrpouabnslie | IlpakTnyeckune
NPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. Teopernueckne 0CHOBbI HHPOPMATHKH
Nudopmanus u nHPOpMaIIIOHHBIE
.1 dopman dopman 10 25
IIPOLIECCHI
1.2 MonaenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AIropuTMBbI M IPOrpaMMHPOBAHHE
2.1 DNEMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
MIPOrPaMMHUPOBAHHUS
Hroro no pazgeny 50
Pa3nen 3. UndopmManmoHHbIe TEXHOJIOTUH
31 KomMmnbrorepHo-MaTeMaTHUECKOE 2 ’
' MOJIETTHPOBAHHE
32 ba3sl jaHHBIX 10 4
33 Be0-caiitbr 14
3.4 Kommbrorepnas rpaduxa 8 3.5
3.5 3D-MmoaenupoBanue 8 3
Hroro no pazneny 48




Pe3epBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IMPOBEPSIEMBIE HA EI'D 11O UH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTATaM O0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
oOpa3zoBaHus

1.

3namo (nonumams)

1.1

[TonnMmaHue OCHOBHBIX NPUHIIMIIOB YCTPOMCTBA M (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWIIBHBIX KOMIIBIOTEPOB; TEHACHUIUN
pa3BUTUS KOMIBIOTEPHBIX TEXHOJIOTHIA, BIaJICHUE HABBIKAMH PabOTHI C
OTEpaIlMOHHBIMH CHCTEMaMH M OCHOBHBIMH BHUIaMH TMPOTPAMMHOIO
obecrieyeHUsT Uil pelieHWs  yd4eOHBIX  3aJa4 1o  BhIOpaHHOU

cricnyajin3aluu

1.2

Hanmnume mpexncraBnennii o 0a30BbIX MPUHIMIIAX OPTAaHHW3AIUA |

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

1.3

ITonnmanue OCHOBHBIX IIPUHOUIIOB OUCKPETHU3AINUN PA3JIMYHBIX BUIOB

uH(popManuu

1.4

[Tonnmanue ©a30BBIX aITOPUTMOB OOpPaOOTKM YMCIOBOM M TEKCTOBOM
uHpopManuy (3amUCh 4YMCENT B TO3MIMOHHOM CHUCTEME CUHCIICHUS,
JETUMOCTD LIEJIBIX YHCEN; HAaXOXKICHHE BCEX MPOCTHIX YMCEI B 3aJaHHOM
aManasoHe; 00paboTKa MHOTOPA3ps/AHBIX —IENBIX  YWCEN; aHaJIH3

CUMBOJIbHBIX CTPOK U JIPYTUX), AJITOPUTMOB ITIOMCKA U COPTUPOBKU

1.5

3HaHue q)yHKI_[I/IOHaJIBHbIe BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CpPCIACTB

cpensl pa3paboTKu

1.6

Brnagenne OCHOBHBIMH CBEJCHHSIMH O 0a3ax MaHHBIX, UX CTPYKTYpeE,

CpeACTBAX CO3JaHUSA U paGOTLI C HUMH

1.7

[ToHnmMaHue BO3MOKHOCTEN U OTPAHMYECHUIN TEXHOJOTHI UCKYCCTBEHHOTO
HHTCJUICKTA B Pa3IM4YHbIX O6JIaCT$IX; HaIn4ue HpGIICTaBJICHI/Iﬁ 06
UCIIONIB30BaHUN  WHGOPMAIMOHHBIX  TEXHOJOTHMH B pa3sIUYHBIX

npodeCCHOHATBHBIX chepax

1.8

BilaneHue TeOpeTHYECKMM amnmaparoM, IMO3BOJIIOLIUM  OCYIIECTBIIATh
MIPEACTABICHUE 3aJaHHOI0 HATYpPaJbHOI'O YMCIA B Pa3IMYHBIX CHCTEMax
CUMCIICHUS; BBINOJHATH TNPEOOPa3OBaHUs JIOTUYECKUX BBIPAKEHHIH,
UCTONb3Ysl 3aKOHBI anreOpbl JIOTHKH; ONpeAeNsaTh KpaTdyalIinuil MyTh BO

B3BEIICHHOM rpade ® KOJMWYECTBO TYyTeH MEeXIy BepIIMHAMHU




OPUEHTHUPOBAHHOIO AllMKINYECKOro rpada

Ymuemso

2.1

YMeHHE HCIONIb30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOJACIN UL
aHanmu3a 00BEKTOB U IMPOLECCOB: (HOPMYITUPOBATh 11E€Ib MOJCITUPOBAHMS,
BBIIIOJIHATh AHAJIU3 PEe3yJbTaTOB, MOJYYEHHBIX B XOJ€ MOJEIMPOBAHHS,
OLICHMBATh aJICKBaTHOCTh MOJEIN MOJCIUPYEMOMY OOBEKTYy WU

mponeccCy; NpeaACTaBIATh pE3YJIbTAThl MOJACIMPOBAHNUS B HATITIIZTHOM BUJIC

2.2

YMmenue kinaccuGUIMpPOBaTH OCHOBHBIC 3aJadll  aHANW3a JaHHBIX
(mporHo3upoBaHue, KIaccuguKanus, KJIacTepU3aIus, aHaIu3
OTKJIOHCHHIA); TIOHUMATh ITOCJICIOBATCIbHOCTh PEIICHUsS 3aJad aHau3a
JaHHBbIX: C60p NEPBHUYHBIX JaHHBIX, OUUCTKA U OLCHKA Ka4CCTBA NAaHHBIX,
BBIOOp ¥ (WJM) TIOCTPOCHHME MOJCIH, TpeoOpa3oBaHuE HTaHHBIX,

BU3yalin3alud JaHHBIX, MHTCPHOPCTAlUA PE3YJILTATOB

23

YMeHue onpenensiTh HHPOPMALMOHHBIN 00BEM TEKCTOBBIX, I'paUuUeCcKuX
Y 3BYKOBBIX JIaHHBIX IIPH 33/IaHHBIX NapamMeTpax JUCKpeTH3aluu. Y MEHHe
ONpPENENATh CPEJHIOI CKOpPOCTh IIE€peladd  JIaHHBIX, OLIEHUBAaTh
U3MEHEHHE BPEMEHHU IMepelaud NpU HU3MEHEHMH HWH()OPMALMOHHOTO

00bEMa TaHHBIX U XapaKTEPUCTHUK KaHAJA CBS3U

2.4

YMmenue CTPOUTHL KO, 06ecneqHBanmHﬁ HAaUMCHLBIIYIO BO3MOKHYIO

CPEIHIO0 JUIMHY COOOLIEHUS MPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue uCHoap30BaTh IPU PELIEHUM 3a/Ja4 CBOWMCTBA MMO3ULIMOHHON
3alUCH YHUCEJl, aJTOPUTMBbI IOCTPOCHUS 3alUMCH YHCIA B MO3ULIUMOHHOU
CHUCTEME CYHUCIICHHS C 3aJaHHbIM OCHOBAaHMEM M IOCTPOCHUS YHCIIA IO
CTPOKE, COJEp’KAIIEH 3aluch 3TOr0 YHCIA B IO3ULIUOHHOM CHUCTEME
CUMCJIEHHS  C  33JlaHHBIM  OCHOBAaHWEM;  YMEHHE  BBINOJHSITH

apI/I(bMCTI/I‘-IeCKI/Ie oncpanru B IO3UIUOHHBIX CUCTCMAX CHHUCJIICHUA

2.6

YMeHue CTpOMTh JIOTUYECKOE BBIPDAKEHHE B JAM3BIOHKTUBHOM H
KOHBIOHKTUBHOM  HOpMalbHbIX (opMax MO 3aJaHHOM  Talmiuie
UCTUHHOCTH; HCCIeloBaThb 00JacTb MCTMHHOCTH  BBICKAa3bIBAHMUS,

COACPIKAIICTO IMEPEMEHHEBIC, PCIIATh HECIOKHBIC JIOTUYCCKUC YPABHCHU A

2.7

YMeHue pemarh alroOpuTMUYECKHE 3a7aud, CBA3aHHBIE C aHAIM30M
rpadoB (3amaud MOCTPOEHUS ONTUMAJIBLHOTO MYTH MEXAYy BepIIMHAMU
rpada, onpeneaeHHs] KOJIMYECTBA PA3IMYHbIX MyTEeH MEXIy BEpIIMHAMU

OPHUCHTHUPOBAHHOTO AlTUKIIMYCCKOT'O rpa(pa)

2.8

YMeHue UCIoIb30BaTh AEPEBbs IIPU aHAIN3E U MOCTPOECHUU KOJIOB M JJIA
NpeJCTaBICHUA apu(METHUECKUX BBIPAKEHUH, NpU pEIICHWH 3a/1ad

ITIOMCKAa W COPTUPOBKH, YMCHHC CTPOUTL ACPCBO HIPHI 110 3aJJaHHOMY




IrOpUTMy; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI

2.9

YMeHue AHAJIM3UPOBATb AJIOPUTMBI C  HUCIIOJIb30BAHHCM Ta6J'II/II_I
TPACCUPOBKU,; OMPEACIIATH 0e3 HCIOJb30BaHU KOMIIBIOTEPa PE3YJILTAThI
BBIITOJIHCHHA HECJIOXKHBIX IMMPOrpaMM, BKIHOYAIOMIUX IUKIIbI, BETBJIICHUA U

moAIporpaMmsal, Ipr 3aaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensTh CI0KHOCTh HM3ydaeMbIX B Kypce 0a30BbIX
AJITOPUTMOB (CyMMHpOBAHHE 3JEMEHTOB MacCHUBa, COPTHPOBKA MAacCHBa,
nepeOOpHbIe aIrOPUTMBI, JABOWYHBIA TIOWCK) U TNPUBOAUTH MPUMEPHI

HECKOJIbKUX aJITOPUTMOB paSHOﬁ CJIO)KHOCTHU IS pCIICHUSA OJIHOM 3aJa4m

2.11

Bnamenne yHHBEpCAlbHBIM S3BIKOM IPOIPAMMHMPOBAHHS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUMAaxX JAHHBIX U CTPYKTypax JaHHBIX; YMEHHE HCIIOJb30BaTh OCHOBHBIC
YIPaBJAIOIME  KOHCTPYKLHMHM;  YMEHUE  OCYUICCTBIATH  aHAIU3
NPE/UIOKEHHOW  MPOrpaMMbl:  ONPEICNIATh  Pe3yJbTaThl  PabOTHI
POrpaMMBbI TIPH 3aJaHHBIX MCXOIHBIX JAHHBIX; ONPEICIIATh, P KaKUX
HNCXOJHBIX JAaHHBIX BO3MOXHO HOHy‘IeHI/IC YKa3aHHBIX pe3yanaTOB;
BBISIBIIATh JIaHHBIE, KOTOpPBIE MOIYT MNPHBECTH K OMHKOKe B pabore
nporpamMMbl;  (OPMYJIHPOBAaTh  NPEMIOKEHHS [0  YIYYIICHHIO

IMporpaMMHOTO KOoJa

2.12

VYMeHne peanu30BbIBaTH HAa BBHIOPAHHOM JUIi  W3Y4YCHHS  SI3BIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUIIOBBIE AITOPUTMBI 00pabOTKU YHCEII, YUCIOBBIX MOCIEJ0BATEIHLHOCTEH
M MacCHMBOB: TIPEACTaBICHHWE 4YHWCIa B BUAEC HabOpa MPOCTHIX
COMHOXHTEJEeH; HaXOXJICHHEe MaKCUMaJbHOM (MUHUMAaIbHON) LU(PHI
HATypaJIbHOTO YHCJIA, 3alMCAHHOTO B CHCTEME CUMCIICHHS C OCHOBAaHHEM,
He mpeBblmaommM 10; BbluucieHHe O0O0O0OMIEHHBIX XapaKTEPUCTUK
SNIEMEHTOB MAacCHBa WJIM YHCIOBOM MOCIEIOBATEIBHOCTH (CYyMMBI,
MPOM3BEACHUSI  CPEeJHEro  apu(PMETHYECKOro, MHHUMAIBHOTO |
MaKCHMAJIFHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBICTBOPSIOIINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY D3JE€MEHTOB MAacCHBa; YMEHHUE
UCMOJb30BaTh B NPOrpaMMax JaHHbIE Ppa3IMYHBIX THUIOB C Y4ETOM
OTpaHWYCHUI HA JUANa30H WX BO3MOKHBIX 3HAYCHHUH, NMPUMEHSTH IPU
pELIEHNN 3334 CTPYKTYpPBl JaHHBIX (CIUCKHU, CIOBAapH, CTEKH, OYEpEH,
JepeBbs); NPUMEHATh CTaHAAPTHBIE M COOCTBEHHBIE MOIIPOTPAMMBI IS
O6pa6OTKI/I YHUCJIOBBIX OAHHBIX W CUMBOJIBHBIX CTPOK; HMCIIOJIB30BAaTh IIPHU
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh

CpEICTBa OTJIaJIKH MPOTPAMM B CpeJie MPOrpaMMHUPOBAHUS




Vmenue HCIIOJIB30BAaTh OJICKTPOHHBIC Ta6J'II/IHBI JUISA aHajIm3a,

MPEJICTaBICHUST U OOpaOOTKM JaHHBIX (BKIIIOYAsh BHIOOP ONTUMATBHOTO

2.13 peleHusi, moa0op JMHUM TPEeHJa, pelleHHe 3ajad MPOTHO3MPOBAHUSA);
YMEHHE HCIOJB30BaTh TaONMuHbIE (pPEISALUOHHBIE) 0a3bl JaHHBIX H
CIIPaBOYHBIE CCTEMBI
YMeHue OpraHu30BBIBATH JIMYHOE HH()OPMAIMOHHOE IPOCTPAHCTBO C

514 UCTOJNb30BAaHUEM  PA3JIMYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJOTHIA;

MMOHUMAaHUE BO3MOKHOCTEH I_II/I(b];)OBBIX CCPBHUCOB TOCYJAApCTBCHHBIX

yCIIyT, UG POBEIX 00pa30BATEIIBHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IO TH®OPMATHUKE

Kon

IIpoBepsieMbIii 3J1eMEHT COACPKAHUS

1

[Mudpoast rpaMOTHOCTH

1.1

OcCHOBHBIE TEHICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJIOTHM. [lapaiensHble
BBIYMCIICHHs. MHOronponeccopHsle cuctemsel. PacipenenéHusie

BBIYHUCIIUTCIBHBIC CUCTEMBI U O6p8.60TKa OOJIBIINX JaHHBIX

1.2

[IpyHIMIIBI TOCTPOCHHUST W amnmapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBbie mpotokonbl. Cets WuTepHer. Apnpecanus B cetu MHTepHer.
[Tporokonsl cteka TCP/IP. Cucrema nomenHbix uMéH. Paznenenue IP-cetu Ha

ITOJICETH C IIOMOIIBIO MaCOK IT0/ICeTel

1.3

daiinoBas cucrema. Ilouck B aiinoBoil cucreme. [IpuHIMIIBI pa3MeIieHus U
UMeHOBaHMs (ailioB B ponroBpeMeHHOW mnamsatu. I[llaGmonsl [y onucaHus

rpyni ¢aiinos

1.4

CKOpOCTL nepcaauun JaHHBbIX. 3aBUCHMOCTD BpEMCHU nepeaadun oT

nHGOPMaMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHajla CBSI3U

1.5

udpoBanue ganHeix. CUMMeETpUYHbIE U HecuMMeTpuuHble mUGpsl. [ndpst
npoctoii 3amensl. [IIudp Lezaps. [udp Buxenepa. Anropurm mmdppoBaHUsS
RSA

1.6

Kompl, mo3Bosnstomme 00HapyKUBATh U UCIIPABIATH OMIMOKH, BOSHUKAIOIINE TIPU
nepenade nanHbeiX. Paccrosane Xammunra. KogupoBanue ¢ moBTopeHneM OUTOB.

Koarsl XoMmMmunra

TeopeTnueckne 0CHOBbI HHPOPMATUKU

2.1

JlBouuHOe  KOoaupoBaHuE. PaBHOMEpHBIE M HEPAaBHOMEDHBIE  KOJBI.
JlekoaupoBaHue COOOIICHHH, 3aITMCAHHBIX C MTOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Yenosue dano. IlocTpoeHre ONHO3HAYHO NEKOIUPYEMBIX KOJOB C ITOMOILBIO

JiepeBa

2.2

Teopetnueckue mMOAXOAbI K OLEHKE KoiuuecTBa HHpopmauuu. EaunHuib
U3MEpeHUsl KojuuecTBa uHpopMauuu. AJQaBUTHBIM MNOAXOA K OLIEHKE
KoluyecTBa UHGopManuu. 3aKkoH aAJuTUBHOCTH uHGpopmanuu. Dopmyrna

Xaptiau. Uadopmanus u BepostHOCTh. Dopmyina [lleHHoHa

23

CucTeMbl CUHCIICHHA. PaSBépHYTaSI 3alIMCh INIOCJIBIX U I[pO6HBIX YucCCll B
MMO3UIITMOHHOM CHCTEME CUMCICHHS. CsolicTBa MO3HUIITMOHHOM 3alHCH YHCa:
KOJIMYCCTBO HH(pp B 3aIllUCH, IIPU3HAK ACIIMMOCTU YUCJIa HAa OCHOBAHUC CUCTCMBbI

CUUCJICHHS. AJITOPUTM TIEPEBOIA TIEJIOT0 YKcia u3 P-muHON CHCTEMBI CUMCIICHUS




B JICCATHYHYIO. AJITOPUTM TE€peBOJa KOHEUHON P-nuHOM ApoOuM B MeCATUUYHYIO.
AJNTOpUTM TepeBoJa LEJIOr0 YHUCia U3 JIECATUYHON CHUCTEMbI cuucieHus B P-
nuynyro. IlepeBon KoOHeUHOH necATHYHOW ApoOou B P-munyro. J[BomuHas,
BOCBMEpPUYHAS M IIECTHAAATEPUYHAS CUCTEMbI CUMCIICHUSI, CBA3b MEXK]y HUMH.

ApHQ)MeTI/I“IeCKI/IC Onepanru B MIO3UHOHHBIX CUCTEMAX CHUCIICHHUA

2.4

Tpoanaﬂ YpPaBHOBCHICHHAA CUCTEMA CUUCIICHUSA. ,Z[BOI/I‘IHO-,Z[GCHTI/I‘IHEUI CHCTEMA

CUHCJICHUA

2.5

Komuposanue TexcroB. Komuporka ASCII. OgnoOaiiTHbie KoqupoBku. CTaHmapT
UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOpPMAIMOHHOTO 00bEMa

TCKCTOBBIX COO6IJ.[CHHI>1

2.6

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

JAaHHBIX IIPU 3aJIaHHBIX YaCTOTC AUCKPECTU3AINU U Ppa3pAAHOCTU KOAUPOBAHUSA

2.7

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

Jlormueckue onepauuu. Tabmuipl HMCTUHHOCTU. Jlormueckue BbIpaXKEHUS.
Jlornueckue Toxkaecta. Jlornueckue onepauy U onepalul Haj MHOKECTBAMHU.
3aKkoHbl anreOpbl JIOTMKU. OKBUBAJCHTHBIE MPEOOPa3OBAHUS JIOTMUECKUX
BbIpakeHuil. Jlornyeckue ypaBHEHHUs U CUCTEMbl YPaBHEHUH.

Jlornueckue ¢GyHKUMU. 3aBHUCHMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIUH OT KOJTMYECTBA apTyMEHTOB.

Kanonmnueckue popmbl JIOTHUECKUX BBIPAKEHUN

2.8

COBepIHeHHI)IG JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX IMOCTPOCHUS 11O Ta6J'II/II_IC HNCTUHHOCTH

2.9

Jlormdyeckne aneMEHTBI B cocTaBe KommbikoTepa. Tpurrep. Cymmarop.
MHoropa3spsaaelii cymmarop. [locTtpoeHre cxem Ha JIOTMY4ECKUX 3JIEMEHTaxX IO
3aJJaHHOMY JIOTUYECKOMY BBIPQXKCHMIO. 3alMCh JIOTUYECKOIO BBIPAXKECHUS I10

JIOTUYECKOI cXeMe

2.10

Mopenu u moaenupoBanue. Lleam monenupoBaHus. AJEKBaTHOCTb MOJENH
MOJIETTUPyeMOMY O00BEKTY WM npoteccy. dopManu3zaius NpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaTOB MOJCTUPOBAHUS B BUJIC, YIOOHOM ISl BOCTIPUSITHS

yesmoBeKoM. ['paduyeckoe npecTaBlIeHue JaHHBIX (CXeMbl, TAOJIHIIBI, TpaduKn).

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 JTaHHBIC. 3HAKOBBIN OUT. J|BOMUHBII

HOHOHHHTGHBHBIﬁ KOI OTpULATCIIbHBIX YHUCCII.




[TobutoBble normueckue omneparuu. Jlormdyeckuii, apudmeTHUeCKud
mukanaecknii  casuru.  llludpoBanue ¢ momomipl0 MOOUTOBOM  Omepanuu

«uckirrovaromee 1INy

2.12

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

OIInOOK IIpHU BBIYHUCIICHUAX

2.13

I'padpl. OcHoBHBIE mOHATHSA. Buasl rpados. Onucanue rpadoB ¢ HOMOIIbIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHUCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKUX 3aflad, CBA3aHHBIX C aHaiuu3oM rpagoB (IOCTpOEHUE
ONTUMAJILHOTO TYTH MEXAy BepIIMHAMH rpada, ompeiescHHe KOJINYecTBa

Ppa3IMIHbIX HYTeﬁ MCKAY BEpPIIMHAMHU OPHUCHTHPOBAHHOI'O AIUKINYCCKOI'O

rpaga)

2.14

HepeBbsi. bunapnoe nepeBo. JlepeBbst moucka. CrocoObl 00xoia aepesa.
[IpeacraBnenue apudMeTHUECKUX BBHIpAKCHHUH B BHE JepeBa. Mcmonab3oBaHue

rpadoB U IePEBHEB MIPH ONMUCAHUH OOBEKTOB U MPOLIECCOB OKPYIKAIOIIETO MUpa

2.15

JlMcKkpeTHbIe UTphl IBYX UTPOKOB ¢ MOIHOM mHpopmauueil. [loctpoenue nepesa
nepebopa BapUaHTOB, ONHCAHME CTPATETMM UIPbl B TaOIWYHON QopMe.

BLII/ITpBIIHHBIe W IPOUTPBIIIHBIC ITO3UIIAH. BBII/IFpBII_HHBIe CTpaTerun

2.16

CpenctBa  HMCKYCCTBEHHOTO — WHTelUiekTa. MaeHtudukanuss W mouCK
n300pakeHuid, pacro3HaBanue Jull. VCHonp30BaHWE METOJIOB MCKYCCTBEHHOTO
MHTEIJIEKTa B 00y4aronux cuctemMax. Vcrnonbp30BaHne METO10B UCKYCCTBEHHOTO

WHTEJUIeKTa B poboToTexHuke. UHTepHet Beuet. HelipoHnbie ceTn

ANTOPUTMBI U IPOTPAMMHPOBAHHE

3.1

@opManuzanys MOHATUSA aJIroputMa. MammHa ThIOpUHra Kak yHHUBEpCalbHas

MOJICIIb BBIYHCIICHHI

3.2

OneHka CIOKHOCTH BblUMCIeHHH. Bpemst paGoTsl 1 00BEM HCIIONIB3YEMOit
aMsATH, HX 3aBUCUMOCTb OT pa3Mepa HCXOOHBIX JaHHbIX. OrleHka
aCUMIITOTHYECKON CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHUAJIBHON
cnoxxnoctu. IlepebGopubie anroputmsel. [IpuMepsl pa3nUYHBIX —aNTOPUTMOB

pCeUICHUA 0,I[HOI71 3aJlauy, KOTOPbIC UMCIOT PAa3JIMIHYIO CIIOKHOCTDb

3.3

OnpeneneHre BO3MOXHBIX PE3yJIbTaTOB pabdOThl MPOCTEUHINX aJITOPUTMOB
yIpaBJIEHUS! HCIOJHUTENSIMH M BBIYMCIUTENBHBIX alroputMmoB. OnpeznencHue

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

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




HAXOXJCHUE CYMMBl W TIpOW3BeICHHs NH(Dp, HAXOKIACHWE MaKCUMAIIbHOU
(MHHUMATBHOMW) TIQPEIL.

[lpencraBnenne 4ucia B BHIE HAaOOpa MPOCTHIX COMHOXKHUTENCH. AJITOpHTM
OBICTPOTO BO3BEJICHUS B CTEIEHb. [IOMCK TIPOCTHIX YMCEN B 33JaHHOM JTHANIa30HE

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

3.5

MHoropaspsiAHbIe Lenble YKcia, 3aJa4d JJTHHHON apu(MeTHKH

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl gaHHBIX:
LIEJIOYMCIICHHbIE, BEUIECTBEHHbIE, CHMBOJbHBIEC, JOrMueckue. BerBieHus.
Cnoxnele ycnoBus. Llukisl ¢ ycnoBueM. LIMKIbI 10 NEPEMEHHOIA.

OOpaboTka NaHHBIX, XpaHsamuxcs B ¢ainax. TekcToBble M IBOMYHbBIE (MBI
daiinoBeie nepeMeHHble ((aiinoBble ykazarenu). Urenue u3 ¢aiia. 3amuch B
daiin.

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

Hcnons3oBanne CTaHﬂapTHOﬁ OMOJIMOTEKH SI3BIKA IMporpaMMHUpOBaHus

3.7

Pekypcust. PexypcuBnble mponenypbl U ¢yHKuuu. lVcmonb3oBaHue crTeka JUis

OopraHu3an pCKypCUBHBIX BBI3OBOB

3.8

Uucnennple MeTOabl. TouHOE W MpUOIMHKEHHOE pelIeHus 3anadu. YucieHHoe
pelieHrue ypaBHEHUN € TOMOIIBI0 ToaOOpa mapameTrpa. UuCIEeHHBIE METObI
pellleHusT ypaBHEHUW: MeTon Tmepedopa, METOJ MOJOBHUHHOTO JIEJICHUS.
[Tpubmm>x€HHOE BBHIYUCIICHHUE JUIMH KPUBBIX. Bhruuciaenue momaneit puryp c
MOMOIIBIO0 YHCIEHHBIX METOJOB (METOJ MPSIMOYTOJLHUKOB, METOJl TPAIMElnii).
[Touck makcumyma (MUHMMyMa) GYHKOUA OJHOW TIEPEMEHHOM METOIOM

IIOJIOBHHHOI'O ACJICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIMHM  SI3bIKA
MIpOrpaMMUPOBaHUS IS 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACUYET KOJIMYECTBA TOSIBJIEHUH CHMBOJIAa B CTpPOKE,
pa30MeHre CTPOKM Ha CJOBa MO MPOOEIbHBIM CHMBOJAM, IOUCK IOACTPOKHU
BHYTPU JaHHOM CTPOKH, 3aMEHa HAWJECHHOW MOJCTPOKM HA APYTYI0 CTpPOKY.
['eneparnust Bcex CJIOB B HEKOTOPOM aiaBUTE, yAOBIETBOPSIOUINX 3aJaHHBIM

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

3.10

MaccuBbl W MOCJIEIOBAaTEILHOCTH  4Hucel. Bpruncienue  0000MEHHBIX
XapaKTepUCTHK JJIEMEHTOB MAacCHMBa WM YHCIOBOM IOCIENOBATEILHOCTH
(cyMMBI, TIPOM3BEICHUS, CpPEAHEr0 apu(pMETHYECKOro, MHHUMAIBHOTO U
MaKCHMaJbHOTO DJJEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH NOUCK 3aJaHHOrO 3HAYEHHs] B MAacCHBE.
ANropuT™Mbl paboOTBl C 3JIEMEHTaMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTHpOBKa OJHOMEpHOro MaccuBa. [IpocTble MeTOnbI COPTHPOBKHU

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




cmusiaueM. beictpast coptupoBka MaccuBa (anmroput™ QuickSort). JIBowdHbIH

IMOUCK B OTCOPTUPOBAHHOM MAaCCHUBC

3.11

JIBymepHble MaccuBbl (MaTpullbl). AJTOPUTMBI  OOpabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJHEHHE JBYMEPHOTO YHCIOBOTO MAacCHBa 110 3a/JaHHBIM
MpaBujaM, MOUCK 3JIEMEHTa B JABYMEPHOM MAaCCHBE, BBIYHMCIEHHE MaKCUMyMa
(MMHMMYyMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTaHOBKA CTPOK U

CTOJIOLIOB IBYMEPHOTO MacCHBa

3.12

CrnoBapu  (accoUMaTUBHBIE  MacCHBBI,  OTOOpaxkeHHs).  XOUI-TaOJIHIIBL.

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

3.13

Crtexku. AHamu3 NpPaBWIBHOCTH CKOOOYHOTO BbIpaXKEHHUs. Boluncienue
apu(pMETHIECKOTO BBIPAXKCHHM S, 3aITMCAHHOTO B MOCT(HUKCHOU opme.

Ouepenu. Mcnonb30Banne ouepeu A BpEMEHHOTIO XpPaHEHUS! TaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHre MHHMMaIbHOTO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBSI3HOTO HEOPUEHTHpPOBaHHOIro rpada. KomuuecTBo pasnuyHbIX
nyTeil MeX/1y BepIIMHAMH OPUEHTHPOBAHHOTO AIIMKINYECKOro rpada. AIropurm

JenkcTphl

3.15

HepeBps. Peanmmsanus aepeBa ¢ IMOMOLIBIO CCBUIOYHBIX CTPYKTYp. J{BOMUYHBIE
(Ounapnble) nepeBbs. IlocTpoeHue nepeBa A 3aJJaHHOTO apU(PMETHYECKOTrO
BbIpakeHUs. PekypcuBHbIe airopuTMbl 00X07a nepeBa. Mcnonas3oBanue creka u

ouepeau it 00Xo/a AepeBa

3.16

JluHamMuueckoe IporpaMMUPOBAHKE KaK METOJ PEILIEHUsS 3a/1ad C COXPAHEHUEM
IIPOMEXYTOUHBIX PE3yJbTATOB. 3a/1a4y, PEIIAEMBbIE C TIOMOIIBIO IUHAMUYECKOTO
IPOTPaMMHUPOBAHUS: BEIYUCIICHHE PEKYPCUBHBIX (YHKIMH, OJICUET KOIUYECTBA

BAapHWaHTOB, 3a1a4r OIITUMHU3alIUN

3.17

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM TpOrpaMMUpoBaHUU. OOBEKTHl U
kiaccel. CBoiicTBa M MeTOIbI 00BEKTOB. OOBEKTHO-OPHEHTHPOBAHHBIN aHAIU3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO IOAXOA.

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

WNHpopMannoHHbIE TEXHOIOTHH

4.1

Anamu3 naHHbIX. OCHOBHBIE 3aJjaud aHalM3a JAHHBIX: I[POrHO3UPOBAHHE,
KIaccu(UKaIys, KJIacTepu3alys, aHanu3 OTkIOHeHHH. IlocienoBaTenbHOCTH
pelleHys 3aad aHajau3a JaHHbIX: COOp NEpBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA
KayecTBa JaHHBIX, BBIOOp M (WMJIM) MOCTPOEHUE MOJEIH, NpeodpazoBaHUE
JAHHBIX, BU3yalM3alus NaHHBIX, MHTEpIpeTalnus pe3yibTaroB. [Iporpammubie
cpeactea u MHTepHeT-cepBUCHl Ul 00paOOTKM M IPEICTABICHHS JIaHHBIX.

bonbmme gannupie. MamuHHOE 00y4deHUE

4.2

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




cpemHero  apu(METHUeCKoro, HauOOJbIIEro  (HAMMEHBIIETO)  3HAYCHHS
nuanazoHa. Berumcinenue ko3dduimeHta KOppensuu JIByX pSIOB JaHHBIX.
[Toctpoenue cronOyaThIX, JUHEHYAThIX M KPYroBbIX auarpamm. lloctpoenue
rpadukoB ¢pyHkuuid. [Ton6Gop nuHUM TpeHaa, peleHne 3a1a4 MPOrHO3UPOBaHMUS.

Pemienue 3ala4 ONTUMHU3AIUN C IOMOIIBIO 3JICKTPOHHBIX T216J'II/IL[

4.3

Jluckpern3anysi NPU  MAaTEMaTHYECKOM  MOJICTUPOBAHUU  HEMPEPHIBHBIX
mporeccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHONIOTHYECKUX
cucteM. MaremaTUdeckue MOACTH B OKOHOMHKE. BbIYMCIHTENHHBIE
AKCIEPUMEHTHI ¢ MojensaMu. OO0paboTka pe3yibTaToB HSKCIEepuUMeHTa. MeToj
HAaUMEHBIINUX KBaApaToB. OIEHKAa YHCIOBBIX MapaMeTPOB MOJIEITHPYEMbBIX
00BEKTOB M TPOIECCOB. BocCTaHOBIEGHHE 3aBHUCHMOCTEH 10 pe3ysibTaTaM

OKCIICpUMCHTA

4.4

BepostHOoCTHBIE MOJICIIH. Metoanl MomnTe-Kapio. HMuranmmonnoe

MozesnupoBane. CUCTEMBI MACCOBOTO 00CITYKUBAHUS

4.5

Tabmuunble (pensuuoHHbIe) 6a3bl JaHHBIX. Tabnuila — mpeacTaBIeHUE CBEICHUM
00 oxHoTHHHBIX 00BekTax. Ilone, 3amuch. Kirou tabmuipl. PaGoTa ¢ rorosoit
0a30i maHHBIX. 3amonHeHHe 0a3bl AaHHBIX. [IOMCK, COPTHPOBKA M (UIBTpaLUs
JAHHBIX. 3ampockl Ha BBIOOPKY JAaHHBIX. 3ampochl C  IapaMeTpamu.
Brruncnsiempie moJist B 3alpocax.

MHuoroTtabnnunbie 0a3bl JaHHBIX. THIBI CBA3eH Mexay Tabnmunamu. BHenrHwmit

KJIIOY. HeJ’IOCTHOCTL 0a3bl JaHHBIX. 3aHpOCLI K MHOTOTa0JIMYHBIM Oa3aM JaHHBIX

4.6

TexkcroBslli mpoueccop. CpexncrtBa IOMCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypUpPOBaHHBIE TEKCTOBBIE JOKYMEHThI. CHOCKH, OrJIaBJICHUE.
[IpaBuna UUTUPOBAHUS MCTOYHHKOB U OdopmieHHs OuOIMorpapuyeckux

CCBIJIIOK




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

» Uadopmaruka (B 2 wactsx); 10 kmacc. yriayb6naenHoe ooyuenue [TomsikoB
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTBIO
«BHOM. JlaGopatopust 3HaHHiD»; AKIIMOHEpHOE 001IecTBO «M31aTenbeTBO
«IIpocseieHue»

* ndopmaruka (B 2 gactsax); 11 knace. yriyonenHoe o0ydenue [1omskon
K.1O., Epemun E.A. OO011iecTBO ¢ OrpaHMue€HHON OTBETCTBEHHOCTHIO
«BMHOM. JlabGopatopus 3HaHu»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru/

http://fipi.ru/

https://inf-ege.sdamgia.ru/



		2025-09-01T12:30:54+0300
	009748439d494269a1
	Директор Илясова Е.М.




