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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nHpopmartuke (yriyOaEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TpEOOBaHMII K pe3yJbTaTaM
OCBOCHHMSI OCHOBHOM  00pa3oBaTelbHONM NPOrpaMMbl  CPEAHEr0  OOLIEro
obpazoBanusi, npenacraBieHHbIX B DI'OC COO, a takxe denepaibHoil pabouei
IpOrpaMMbl BOCITUTaHHUSL.

[Iporpamma o nHpopMaTuKe TaET MPEICTAaBICHHE O LETSX, 00IIeH CTpaTeruu
0o0y4eHUs1, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU Y4eOHOT O peaMeTa
«Mudopmarkay Ha yrIyOJIEHHOM YPOBHE, YCTaHaBIMBAeT O00s3aTeIbHOE
IPEIMETHOE COJIEpPKAHKE, TPETYyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE T10 pa3jiesiaM
U TeMaM Kypca, ONpeleNsieT paclpeiesieHue ero mno kinaccam (rogam HU3ydeHus),
Na€T MpUMEPHOE paclpeaeseHre y4eOHbIX 4YacoB IO TEMAaTHYECKUM pa3fesiaM
Kypca M PEKOMEHIyeMyl (MPUMEPHYI0) MOCJIEI0BATENIbHOCTh UX H3YYEHHS C
y4€TOM MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKH Y4Ye€OHOro
poI1iecca, BO3pACTHBIX 0COOCHHOCTEH 00yUarommxcsl.

[Iporpamma o nHpoOpMaTHKE ONPEAENIAET KOITMUYECTBEHHbIE U KAU€CTBEHHBIE
XapaKTepUCTUKU Yy4eOHOT0 MaTepHuala Jjs KaXJI0ro rojia U3y4yeHus, B TOM YHUCIIEe
JUIS COIEPKATEeIbHOTO HANOJHEHHsI Pa3HOro BHJA KOHTPOJS (MPOMEXKYTOUHOU
aTTecTaluu oOyyJaronmxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
rOCy/IapCTBEHHOW UTOrOBOH artecTanmu). [Iporpamma mo mHGoOpMaTHKE SIBISETCS
OCHOBOM JJI1 COCTaBJICHHSA AaBTOPCKUX YUYEOHBIX MpOrpaMM U Y4eOHUKOB,
MOYPOYHOTO MJIAHUPOBAHUS Kypca YIUTEIEM.

NudopmaTtuka B cpegHeM o01eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTb HMH(MOpPMATHKM KaK HAyyHOM JAHWCHUUIUIMHBI, HW3ydarollen
3aKOHOMEPHOCTH MPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3ALUUA UHPOPMAIIMOHHBIX
IPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTU  IPUMEHEHUs  HH(OPMATUKH, TMPEXKIE  BCEro
UH(pOPMaILIMOHHBIE TEXHOJIOTUH, YIIPABJIEHNUE U COLUAIbHYIO chepy;

MEXJIUCUUIUIMHAPHBIA ~ Xapakrep MHQOPMATUKH U HUH()OpPMALMOHHON
NEeSATENbHOCTH.

Kypc undopmartuku st ypoBHSI CpellHET0 OOIIero oOpa3oBaHUs SBISETCS
3aBepUIAlONIMM ATAllOM HENpPEepPbIBHOW MOJATOTOBKM 0O0ydYaromuxcsi B oO0jacTu
UH(POPMATUKU U MH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHM, Omupaercs
Ha coJiepKaHue Kypca MH(POPMATUKK YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TIOCTOSSHHOTO  TPUMEHEHUs  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM, Aa€T TEOPEeTHUUYECKOE OCMBICICHHE, MHTEPIPEeTalnui0 U 000O0IIeHHE
3TOrO OIBITA.

Pesynprarel  yriyOnE€HHOTO  ypOBHS UM3y4yeHUsT y4eOHOro mpeaMmera
«MHpopmaTKay OpUEHTHUPOBAHbl Ha IOJIyYEHHE KOMIIETEHTHOCTEH AJis



nocyenytomein  nmpodeccuoHaIbHOM  NIeATeTbHOCTH KaKk B paMKax JIaHHOW
IpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ HEl o0nacTsax. OHU BKIIOYAIOT B CEO0s:

OBJIAJICHHE KIIOYEBBIMU MOHSTUSIMU W 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTpPOUTCS JlaHHAas MpeaMeTHas 00JIacThb, pacrno3HABAHHE COOTBETCTBYIOIIUX UM
IPU3HAKOB M B3aUMOCBS3€H, CHOCOOHOCTh AEMOHCTPUPOBATh Pa3IMUHbIE MOJXOAbI
K U3YUYEHUIO SIBJICHUM, XapaKTepHBIX AJI U3y4aeMOU peIMETHON 00JacTu;

yMEHUE peniaTh THUIOBbIE TMPAKTUYECKUE W TEOPETHUYECKUE 3a/layH,
XapakTepHbIE JUIsl MCIOJB30BAHUS METOJOB M HMHCTPYMEHTapusi JaHHOU
peaMETHON 00J1acTH;

HaJIM4Me MPEACTABICHUM O JAaHHOM MpPEAMETHOM O0JACTH KaK ILIeJIOCTHOM
TEOpUH (COBOKYIHOCTH TEOpPHUM), OCHOBHBIX CBSI3IX CO CMEXKHBIMH OOJACTIMU
3HaHHM.

B pamkax yriayGn€HHOTO ypoBHSI M3y4eHHUS MH(GOPMATHUKH 00ECreUnBACTCA
LeJIeHANpaBIeHHAs] OArOTOBKAa OOYYAIOMIMXCA K MPOJOJKEHUIO 00pa30BaHHS B
opraHuzanusx  npodecCUuoOHaNIbHOIO  00pa3oBaHUA MO  CHEHHUAIBLHOCTSIM,
HEMOCPEJICTBEHHO CBSI3aHHBIM C HU(PPOBBIMU TEXHOJOTHUSAMH, TaKUM Kak
nporpaMMHasi MHKEHepusi, MH(OpMalMOHHasi 0€30MacHOCTh, MH(OPMAIMOHHbIC
CUCTEMbl M TEXHOJOTMU, MOOWIbHBIE CHUCTEMBl W CETH, OOJIbIIME JaHHBIE U
MalIMHHOE O00y4YeHUE, MPOMBIIUICHHBIA WHTEPHET BeIled, HCKYCCTBEHHBIM
WHTEJUICKT, TEXHOJIOTMH OECIpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBBHIE
TE€XHOJIOTUH, CUCTEMBI PACIpPEIENIEHHOIO PEECTpa, TEXHOJOTHMH BHUPTYyaJIbHOW WU
JIOTIOJIHEHHOUW PEAIIbHOCTEM.

OcHoBHas 1edb u3yueHus ydeOHoro mpenmera «WHpopmaruka» Ha
yrayOonéHHOM  ypOBHE CpeaHero oOmiero oOpa3oBaHus — OOECTCUYCHHE
JaJbHEUIIET0 pa3BUTHUS WH(OPMALMOHHBIX KOMIIETEHIIMH OO0yYaromerocs, ero
TOTOBHOCTH K JKU3HHU B YCJIOBHSIX pa3BUBArOUIErocs MH(GOPMALIMOHHOTO OOIIECTBA
¥ BO3paCTallIeil KOHKYPEHUMH Ha pBIHKE Tpylaa. B cBA3M Cc 3TUM H3ydyeHUE
undopmatuku B 10—11 xmaccax JoKHO 0OECTICUHTH:

c(OpMHPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAHHOIO HAa MOHUMAHUU POJIH
uHpopMaTUK, WHYOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA B
COBPEMEHHOM OOIIIECTBE;

c(OpPMUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIIJICHUS;

c(hOpMUPOBAHHOCTh YMEHHMH pa3nuyath (PakTbl U OIICHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHJIETh HX CBSI3b C KPUTEPUSAMHU OLICHHBAaHUS U CBA3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMOU LIEHHOCTEM, ITIPOBEPSTH HA IOCTOBEPHOCTD U
000011aTh HHPOPMAIIHIO;

c(hOpMUPOBAHHOCTh  MPEJICTABICHUNH O BIAUSHUU  HUHGOPMAIUOHHBIX
TEXHOJIOTUM Ha KU3Hb 4YeJOBEKa B O0OIIECTBE, IMOHUMAHUE COIMAIBHOIO,
SKOHOMHUYECKOTO, MOJUTUYECKOIO, KYJIbTYPHOIO, IOPUIAMYECKOrO, MPUPOIHOIO,



APrOHOMUYECKOT0,  MEAMIMHCKOIO M (DPU3MOJOTMYECKOrO0  KOHTEKCTOB
UH(}OPMAIMOHHBIX TEXHOJIOTUH;

IPUHATUE MTPABOBBIX U 3TUYECKHUX ACTIEKTOB MH(POPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHHME OTBETCTBEHHOCTH JIFOAEH, BOBJICYEHHBIX B CO3JAaHUE U WCIIOIb30BaHUE
UH(OPMAITMOHHBIX CUCTEM, paclpocTpaHeHue HHHOpMAIIH;

CO3JaHUE YCJIOBHMM JJI Pa3BUTUSA HABBIKOB YUYEOHOW, MPOEKTHOH, HAYyYHO-
UCCJIEI0BATENIbCKOM U TBOPYECKOM JI€ATEbHOCTH, MOTHMBALIMM OOYYaIOLIUXCS K
CaMOpa3BUTHIO.

B comepxanuu yueGHOro mpeamera «MHdopmaTtukay BBLAEISAIOTCS YETHIPE
TEMaTUYECKHUX pa3fena.

Pazpnen «lludpoBass rpaMOTHOCTB» MOCBSIIEH BOINPOCaAaM YCTPOWCTBA
KOMIIBIOTEPOB M JPYIHX 3JEMEHTOB LHUQPOBOTO OKPYKEHHs, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJCTB ONEPALOHHON CUCTEMBI, padoTe B
cetu VIHTEpHET M UCIHOJB30BAHUIO HWHTEPHET-CEPBHUCOB, HWH(OPMALIMOHHON
0€30IacHOCTH.

Paznen «Teoperuueckue ocHOBHI HHpOpPMATHKH» BKIIOYaeT B ceds
NOHATUUHBIN anmnapar HWHMOPMATUKH, BOIMPOCHl KOJWPOBAHUS HH(MOpMAIUH,
u3MepeHuss MH()OPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMITBIOTEPHOT'O MOJIETUPOBAHUSL.

Paznen «AdaroputMbl M NPOrpaMMHpPOBAHHE)» HAMNPABJIEH Ha pPa3BUTHE
AITOPUTMHUYECKOT0 MBILUIEHUS, pa3padOTKy aJITOPUTMOB U OLIEHKY UX CJI0KHOCTH,
(dbopMHUpOBaHKE HABBIKOB pEANM3allMU MPOrPaMM Ha A3bIKaX MPOTPaMMHUPOBAHUS
BBICOKOI'0 YPOBHSI.

Paznen «AHpopManuoHHbIE  TEXHOJOTMHM»  TOCBSIUIEH  BOIPOCAM
NPUMEHEHUS HH(POPMAIIMOHHBIX TEXHOJOTUH, pEealn30BaHHBIX B MPHUKIAIHBIX
IPOrpaMMHBIX MPOJAYKTaX U MHTEPHET-CEpBHUCAX, B TOM YHCIIE B 33Ja4ax aHajau3a
JAHHBIX, MCMOJB30BAHUIO 0a3 NaHHBIX W DJEKTPOHHBIX TAaONMUI] NJisi peuieHUs
OPUKIAAHBIX 337a4.

B npuBenénHoMm nanee copepxanHuu ydeOHoro npeamera «ubopmarnkay
KYPCUBOM BBbIJICJICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOST B 00s13aTEIbHYIO
nporpaMmy OOy4Y€HHUs, HO MOTYT ObITh MPEMJIOKEHBI JIJIi U3YUYEHHUS OT/ACIIbHBIM
MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCH.

VYrinyOnéHHbll  ypOBEHb HW3Y4YEHUSI HMHPOPMATUKH PEKOMEHAYETCS s
TEXHOJIOTUYECKOr0  MpOQuisi, OPUEHTHPOBAHHOIO HA  HMHXKEHEPHYIO U
UH)OPMAITMOHHYIO C(epbl ACATENbHOCTU. YTIyONEHHBI YpPOBEHb HW3YYCHHS
uH(popmaTUK 00eCleYynBaeT: NOArOTOBKY 00yYaroUIuXcsi, OPUEHTUPOBAHHBIX Ha
CHEUUATBbHOCTH B 00JIaCTU HMH(POPMALMOHHBIX TEXHOJIOTMM M WHXEHEPHbIE
CIIELMANBHOCTH, Y4YaCTUE B NPOEKTHOM M HCCIENOBATENBCKON JEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HAIpPaBICHUSIMH OTpacid HUH(POPMALIMOHHO-



KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, MOATOTOBKY K yYaCTHIO B OJUMIIMAIaX U cAade
EaunOro rocyiapcTBeHHOTO 3K3aMeHa o HH(HOpMaTHKe.

[TocrnenoBaTenbHOCTh M3yYEHUS TEM B TpeEIeNax OJHOTO Toja oOyudeHus
MOXKET OBITh HM3MEHEHAa IO YCMOTPEHHIO YUYUTENs TPU IOATOTOBKE padoueit
IpOrpaMMBbl U TOYPOYHOI'O MIIAHUPOBAHMSL.

OO1ee yuCIO YacoB, peKOMEHIOBAHHBIX IJIs1 U3yueHUs nHopMaTuku — 272
yaca: B 10 xiacce — 136 yacoB (4 gaca B Heneno), B 11 kinacce — 136 gacoB (4 yaca
B HEJEINIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

u¢dposasi rpamMoTHOCTDH

TpebGoBaHus TeXHUKN O€30MACHOCTH ¥ TUTHEHBI TIPH PAab0TE ¢ KOMITBIOTEPAMH
U JIPYTUMH KOMITOHEHTaMH [TU(DPOBOTO OKPYKEHUSL.

[Tpuniumnbel paboThl KOMIIBIOTEPOB U KOMITBIOTEPHBIX CHUCTEM. APXHUTEKTYypa
don HeiitMana. ABTOMAaTHYECKOE BBIIOJHECHHE IPOTPAMMBI  ITPOIIECCOPOM.
OnepatuBHas, MOCTOSIHHAsE U JOJTOBpeMeHHas naMsiath. OOMEH HaHHBIMHU C
noMonibio muH. KoHTposiepsl BHEMHUX YCTPOUCTB. [IpsiMoil 1OCTyIl K MaMSTH.

OCHOBHBIE ~ TEHACHUMH  PA3BUTHUS  KOMIBIOTEPHBIX  TEXHOJIOTHM.
[TapannenbHble BhIUKCIEHHS. MHOrONpoLeccopHble CUCTEMBI. CyepKOMITbIOTEPHI.
Pacnpenenénnbie BBIUUCIUTENIBHBIE CUCTEMBI U 00pabOTKa OOJBIIMUX JaHHBIX.
MoOuiibHbIE IU(PPOBBIE YCTPOWCTBA U UX POJb B KOMMYHHUKaUUsAx. BcTpoeHHbie
KOMITbIOTEPbI. MUKpOKOHTpOIUIEphl. POOOTH3MpOBaHHbBIE TPOU3BOICTBA.

[TporpammHOe oOecrnieueHre KOMITBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. Buapl
nporpaMMHOro obecrnedyeHuss U UxX HazHadeHue. OCOOEHHOCTH MPOrPaMMHOTO
obecrieyeHuss MOOWIBHBIX yCTpoMcTB. [lapannenbHoe mNporpaMMupOBaHUE.
CucteMHoe mporpamMmmHoe oOecrieueHue. OrepallMOHHBIC CUCTEMBI. Y THIINTEHIL
HpaiiBeppl  ycTporcTtB. MHCTausiuuss W JAEUMHCTAULALUSA  OPOrPAMMHOIO
oOecrieueHusl.

daiinoBble cucTteMbl. [IpuHIUNBI pa3MelIeHUuss W WUMEHOBaHUsS (ailioB B
nonroBpemeHHoi namsty. [llabmons! 11 onucanus rpyni (hansos.

[Tporpammuoe obecrnieuenue. JlueH3upoBaHue MPOrpaMMHOTO OOECIICUCHMS
u 1 poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE TPOrPAMMHOE 0OECTIEUEHHUE.
KomMmmMepueckoe 1 HeKkoMMEPUECKOe UCIIOIb30BAaHKE IPOIPAMMHOTO 00ECTICUeHUS U
1 poBeIX pecypcoB. OTBETCTBEHHOCTh, yCTaHABJIMBAEMash 3aKOHOJIATEIHCTBOM
Poccuniickorr ®enepanmu 3a HENPAaBOMEPHOE HCMOJB30BAHUE NPOrPAMMHOIO
obecrnieueHus: U HUPPOBBIX PECYPCOB.

[IpyHLMIIBI TOCTPOEHUS U aNMnapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEl.
CeteBble potokoiibl. Cetb MHTEpHET. Anpecanus B cetu MutepHet. [IpoTokobl
creka TCP/IP. Cucrema TOMEHHBIX HMEH.

Paznenenue IP-cetu Ha moxacetn ¢ momoupio Macok mnozacereil. CereBoe
agMUHHUCTpUpoBaHUE. [lonmyueHrne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBS3U C y37I0M ceTd. OmnpeneneHrue MapuipyTa JIBUKEHUS
MTAKETOB.

Bunget  gestensHoct B cetm  HMHTepHer. CepBucbl  HTepHeETA.
['eonndopmalionHbie CUCTEMBI. ['€0IOKAIIMOHHBIE CEPBUCH PEATLHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWIBHBIX TENe(POHOB, OMpENeIICHUE 3arpyKEHHOCTH
aBTOMAarucTpalien), UHTEPHET-TOPTOBIIsA, OPOHUPOBAHUE OUJIETOB U TOCTUHMUII.

['ocynapcTBeHHBIE AJEKTPOHHBIE CepBUCHI U ycayrd. ColMallbHbIE CETH —
opraHu3anusi KOJUIEKTUBHOTO B3aUMOJECUCTBUS W oOMeHa aaHHbIMH. CeTeBoit
ATUKET: TpaBWiIa MOBeIeHUs B KkubeprpoctpanctBe. [Ipobiema momMHHOCTH
noyiyueHHou nHdopmanuu. OTKpbITbIE 00pa30BATENbHBIE PECYPCHI.

TexHOreHHblE U JKOHOMHUYECKHE YTpO3bl, CBS3aHHBIE C HCIOJIb30BAHHEM
WH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TeXHOJOorui. OOImue mpoOieMbl 3allUThI
uHdopmaruu 1 nHbopMaMoHHoM O6e3omacHocTr. CpeacTBa 3auThl HHPOpMAITUU
B KOMITbIOTEPAX, KOMITBIOTEPHBIX CETIX U aBTOMATU3UPOBAHHBIX MH(POPMAITUOHHBIX
cuctemax. [IpaBoBoe obecneuenne nHGOpMaIMOHHONW O€30MaCHOCTH.

[IpenorBpamienne HECAHKLIMOHUPOBAHHOTO J0CTyIa K JIMYHOU
KOH(UICHIINATEHON MH(POPMAIIUN, XPAHAIIEHCS Ha MEPCOHATIBHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoOMcTBaX. BpenoHocHOe mporpaMMHoe o0ecreueHrne U CrocoObl
00ppOBl ¢ HUM. AHTHUBUPYCHBIE Mporpammbl. OpraHuszainus JMYHOTO apXxuBa
undopmaruu. PezepBHoe konuposanue. [laponbpHas 3anmuTa apxusa.

[udpoBanne npaHHbIX. CHUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPHI.
[Mudper npocroir 3amensl. udpp Leszaps. [udpp Buxenepa. Anroputm
mudpoBanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nanasie u 3HaHus. MHpopMalimonHbie mpoieccsl B MpUPOIE,
TEXHUKE M OOIIECTBE.

HemnpepsiBHbIE W JUCKPETHBIE BEJIMYMHBI M CcUTHaIBL. HeoO0xoaumocTh
JTUCKpeTu3anuu uHMOpMaIuu, NpeaHa3HAauYeHHOW ISl XpaHEHWs, Nepenadul u
00paboTKH B IIU(PPOBHIX CUCTEMAX.

JIBouuHoe KoaupoBaHue. PaBHOMEpHbIE W  HEPABHOMEPHbBIE  KOJBI.
JlexoaupoBaHue COOOIIECHMI, 3aITUCAHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHne OIHO3HAYHO AEKOAUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuiel uamMepenus: koamdectsa uHopManuu. AndaBUTHBIM TOAXOM K
OILICHKE KOJIM4YecTBa HH(POPMALIUH.

Cucrembl cuucieHusi. Pa3BépHyTas 3amuch LEIbIX W JPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cuuciaeHusi. CBOICTBa MO3UIIMOHHOW 3alyCHU YUCHA!
KOJIMYECTBO LU(P B 3alUCH, MPU3HAK JEIMMOCTU YKCIA Ha OCHOBAHUE CHCTEMBbI
CUMCJICHHSI. AJITOPUTM TEPEBOIa IENOro Yncia U3 P-UYHONM CUCTEMBbI CUUCIICHUS B
JECATUYHYIO. AJNTOPUTM TMepeBoja KOHEUYHOW P-uvHON npodbu B AECATHYHYIO.
AJNTOpUTM NepeBoa LENO0r0 YNCIa U3 IECITUYHON CUCTEMbI CUUCIICHHS B P-nuHY10.
IlepeBoa KOHEUHOU AecATHYHOU NpoOu B P-nunyro. /[BomuHas, BocbMepu4Has u
HIECTHAALIATEpUYHAsl CUCTEMbl CUMCIICHHUS], CBSI3b MEXAY HUMU. ApupMeTHYecKre



omnepanuyd B TO3UIMOHHBIX CUCTEMax CYHUCIEHHUsA. TpouuHas ypaBHOBEIICHHAas
CHCTEMA CUMCIIEHUS. JIBONYHO-AECATUYHAS CUCTEMA CUUCIICHHUSL.

Komupoanue TtekcroB. KommpoBka ASCIl. OmgHoOaiiTHBIE KOIWPOBKH.
Cranmaptr UNICODE. KomupoBka UTF-8. Ompenenenne uHGOPMAIIMOHHOTO
00BbEMa TEKCTOBBIX COOOIIICHUIA.

KogupoBanue  u3zoOpaxkenuid. OueHka  UH(OPMAIMOHHOIO  00BbEMa
rpaduuecKuX JaHHBIX MPHU 3aJaHHBIX Pa3peIICHUH U TIIyOUHE KOJUPOBAHUS I[BETA.
IIBeToBbie Momenu. BekTopHoe komupoBanue. dopmathl rpaduyeckux (Haiios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konupoanue 3Byka. OnieHka HH(MOPMALIMOHHOTO 00BhEMA 3BYKOBBIX JAHHBIX
NP 33JaHHBIX YaCTOTE AUCKPETU3ALMU U Pa3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsitue BbICKa3biBaHMS. BbICcKa3biBaTenbHbIE (HOPMBI
(mpeaukatsl). KBaHTOPHI Cy11eCTBOBaHUS M BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuIbl UCTUHHOCTU. Jlormyeckue BBIPAXKEHUS.
Jlornueckue ToxkaecTBa. JloKazaTelbCTBO JIOTMYECKUX TOXKAECTB C IMOMOUIBIO
Ta0JIHIl UICTUHHOCTH. Jlorudeckue ornepaiuy 1 ornepaluy HaJl MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE MPEOOpa30BaHUS JIOTHUYECKHUX
BbIpaXeHUU. JIornyeckue ypaBHEHUs U CUCTEMBl YPaBHEHUN.

Jlornuyeckue (QyHKUIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
GYHKIMNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (YyHKITHA.

Kanonunueckne  ¢QopMbl  JIOrMuecKMX  BblpakeHHil.  CoBEpILECHHbIE
JU3BbIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMaJIbHBIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS 1O TaOIUIE UCTUHHOCTH.

Jlormyeckue »2JIEMEHTBI B cOCTaBe KomibioTepa. Tpurrep. Cymmarop.
MHoropaspsaaabeii cymmarop. llocTpoeHne cxeMm Ha JIOTMYECKMX JJIEMEHTax I10
3aJJaHHOMY JIOTUYECKOMY BBIPAXKCHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBnenue UENbIX YUCEA B HaMATH KomibioTepa. OTpaHHUYEHHOCTb
JIVana3oHa 4YuCeNl MPU OTrPAHUYEHUH KOJW4YecTBa pa3psaoB. llepenmonHenue
pa3psaHoil ceTku. be33sHakoBble M 3HAKOBBIEC JIAHHBIE. 3HAKOBBIA OUT. [IBOMYHBIN
JOTIOJIHUTENBHBIN KOJ OTPULIATEIIBHBIX YUCET.

[To6utoBbie normyeckue omneparuu. Jlormdeckuii, apudmeTudeckuii u
nukinyeckuid  capurd. IludpoBanme ¢ mnoMompl0 MOOUTOBOWM  ONepanuu
«uckmiroyaroniee NJIN».

[IpencraBneHne BEIIECTBEHHBIX YHCEN B MaMSATH KOMIBIOTEpa. 3Haydallas
4acTh W MOPAJIOK yucia. Jluana3oH 3HaYeHUN BellleCTBEHHBbIX uucen. [IpoGiemsl
XpaHEHUs BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAHUYCHUEM KOJIMYECTBA
pa3psoB. BreimonmHeHWe onepanuii ¢ BEHNIECTBEHHBIMM YHWCIAMH, HAKOIUICHHE
OMKOOK MPH BBIUUCIICHUSX.



AJITOPUTMBI H IPOTPAMMHPOBAHHE

OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIOPABJICHUS HCIOIHUTENISIMU W BBIYUCIUTEIBHBIX anroputMmoB. OnpeneneHue
UCXOJIHBIX TAaHHBIX, IPU KOTOPBIX AITOPUTM MOXKET 1aTh TPEOyeMbIil pe3yJibTar.

Ortanbl pemieHus 3anad Ha KommbroTepe. MHCTpyMeHTallbHbIE CpEACTBA:
TPaHCIATOP, OTJIAA4YUK, HOpo@uiupoBIIMK. KomMnuisuus W HUHTEpIpeTanus
nporpamMm. BupTtyanbHbie MaIllHBbI.

WNuterpupoBanHas cpega pa3pabOTKu. MeToasl OTJIAJKH  MPOTPaAMM.
Ucnonws3oBanue TpaccupoBOUHBIX Tadmmi. OTmanounsii BeBoA. [lomaroBoe
BBINIOJIHEHUE MTporpamMMebl. Touku octaHoBa. [IpocMOTp 3HaUeHUI NEPEMEHHBIX.

SAspik  mporpammupoBanus (Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOYUCIIEHHBIE, BEIIECTBEHHBIE, CHMBOJIBHBIE, JJornueckue. Betsinenus. CiioxHbie
ycnoBus. Llukier ¢ ycmoBuem. Llukibl mo mepemeHHOM. B3anmmo3aMeHseMOCTh
pa3NMyHBIX BUIAOB I1MKIOB. MuHBapumant mwukina. CocraBieHHE LHMKIA C
UCIIOJIb30BaHMEM 3apaHee ONPENEIEHHOTO MHBAPUAHTA IIUKJIA.

JloxymenTupoBanue nporpamm. Mcnons3oBanne koMMmeHnTapues. [loaroroska
OMMCaHUS IPOrPAMMBI U UHCTPYKIIUH JJIs1 TOJIb30BATENS.

AnropuTMbl 00pabOTKM HATypaldbHBIX YMCEJ, 3alIMCAHHBIX B MO3UWLMOHHBIX
CUCTEMax CYHUCJICHHUS: pa30MeHHe 3alucy 4Yucia Ha OTAENbHbIE LHUQPHI,
HAaXOXJEHUE CYMMbl W TIpou3BeleHUA 1U(]p, HAXOKACHHE MaKCUMAIbHON
(MUHUMATBHOW ) UGPHI.

Haxoxzaenue Bcex MpOCTHIX YMCEN B 3aJlaHHOM auariazoHe. [IpencraBieHune
qrclia B BU/I€ HabOpa MPOCThIX COMHOXKUTENEH. AIrOpuTM OBICTPOTO BO3BEICHUS B
CTEIICHb.

OO6paboTka JaHHBIX, XpaHAIIUXCS B Qaitnax. TekcToBbIe U ABOUYHBIC (DaiIbI.
QaitnoBble nepeMeHHble (pailnoBble ykazarenu). Urenue u3 ¢aiina. 3anuce B Qaii.

Paz6uenue 3amaun Ha noazanaun. [logmporpammel (rporeaypsl U GyHKIIUN).
Pexypcusi. PexypcuBHble 00BeKThl ((pakTansi). PexypcuBHbIE NpouEaypbl U
¢ynkuuu. Mcnonb3oBaHue cTeKa JUisl OpraHU3aluy PEKYPCUBHBIX BBI30BOB.

Hcnonbs3oBanue CcTaHAapTHOM OHOJMOTEKH sI3bIKa MPOTPAMMUPOBAHUS.
[TogkmtoueHue  OMONMOTEK  MOANPOTpaMM  CTOPOHHUX  IPOU3BOAMUTEIICH.
MoaynpHBIM OPUHIKALN TOCTPOEHUSI IPOTPAMM.

Uucnennbie MeTobl. TouHOE U TPUOIMHKEHHOE pellieHus 3aa4uu. YnucneHHbie
METO/Ibl pEUICHUs] YpaBHEHUN: METOo] mepedopa, METO/ MOJOBUHHOIO JIENCHUS.
[Tpubnmx€HHoe BBIYMCICHHE JUIMH KPUBBIX. BbramcieHue rmiomanei uryp c
NOMOIIBIO YHUCJIEHHBIX METOAOB (METOJ MNPSIMOYIOJbHUKOB, METOJ TpaIeluii).
[Touck ™makcumyma (MUHUMYyMa) (QYHKIUM OJHOM MEPEMEHHOM METOA0M
MIOJIOBUHHOTO JEJICHUS.



O6paboTka CHUMBOJIBHBIX JIaHHBIX. BcTpoeHHbIe  (YHKIMHA  S3BIKA
IpOorpaMMHUPOBaHUs i1 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: TMOJCUYET KOJIMYECTBA TOSBICHUM CHUMBOJAa B CTPOKE,
pazOueHne CTPOKH Ha CII0Ba MO MPOOEIbHBIM CUMBOJIaM, TTOMCK MOJICTPOKU BHYTPU
JTAHHOW CTPOKH, 3aMEHA HANJECHHOM IMOJACTPOKH Ha JIPYTyIO CTPOKY. [ 'eHepanus Bcex
CJIOB B HEKOTOpOM ayipaBUTE, YAOBJIECTBOPSIOUIMX 3aJaHHBIM OTPAHUYCHUSIM.
[IpeoOpazoBanHue yKciia B CHMBOJIbHYIO CTPOKY U 0OpaTHO.

MaccuBbl W TIOCIIEOBATENbHOCTH 4YHCEN. Bpluncienne 0000MEHHBIX
XapaKTePUCTHK 3JIEMEHTOB MacCUBa WJIM YMCIOBOM MOCIEI0BATEIBHOCTU (CYMMBI,
MPOU3BEACHUS, CPEAHEro apu(PMEeTHYECKOro, MUHUMAJIBHOTO M MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YOBJIETBOPSIOIIUX 3aJlaHHOMY YCIOBHIO).
JIvHEeNHBIM MOUCK 33JaHHOTO 3HAYEHHUS B MaCCHUBE.

CopTtupoBka ogHOMEpHOro maccuBa. [IpocTeie METOIIBI COPTUPOBKU (METO[
nmy3bIpbKa, METOJ BBIOOpa, cOpTUpOBKa BcTaBKamu). COPTUPOBKA CIIHSTHUEM.
Bbeictpass coprupoBka MmaccuBa (aiaroput™m QuickSort). JIBowuHBIH TOHMCK B
OTCOPTHUPOBAHHOM MAcCCHBE.

JIBymepHble MacCHUBBI (MaTpulbl). AJNTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MAacCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOI'O MACCHBA [0 3a/IaHHBIM MPABUJIAM,
MOKMCK AJIEMEHTa B JIBYMEPHOM MacCHBE, BbIUHUCIEHHE MaKCUMyMa (MUHUMYyMa) U
CyMMBI DJIEMEHTOB JBYMEPHOTO MAacCHBa, MEPECTAaHOBKA CTPOK U CTOJIOIIOB
JBYMEPHOT'O MacCHUBa.

NupopmanmoHHbIe TEXHOJIOT MU

TexcroBbiii mporieccop. PenakrtupoBanue u ¢opmarupoBanue. [IpoBepka
opdorpadum u rpammatuku. CpencrBa TOWCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnomb3oBanue — ctuneil.  CTpyKTYpUpPOBaHHbIE  TEKCTOBBIE
nokyMeHThl. CHocku, orjaBieHue. KosektuBHas paboTa ¢ JOKyMEHTaMH.
NHcTpyMeHTBI pelieH3upOBaHus B TEKCTOBBIX Mpoleccopax. O0auyHble CEpBUCHI.
JlenoBas mepemnucka. Pedepar. [IpaBuna muTupoBanus HICTOYHUKOB U OPOPMIICHUS
oubmmorpaduueckux ccbuiok. OdopmieHue cnucka JUTeparypbl. 3HAKOMCTBO C
KOMITBIOTEpHOM BEPCTKOM TeKcTa. TexHUYeckue CpeAcTBa BBOJA TEKCTA.
Crenuain3upoBaHHbIE CPEICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

Ananmu3 jaHHblXx. OCHOBHBIE 33J]a4M aHalv3a JaHHBIX: IMPOTHO3HPOBAHMUE,
Kjnaccuukanus, KiacTepu3anus, aHaiu3 OTkIoHeHuil. [lociaenoBaTtenbHOCTh
pelieHus 3aja4 aHajau3a JaHHBIX: cCOOp MEPBUYHBIX JIAHHBIX, OUUCTKA M OIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJM MOCTPOEHUE MOJENH, MpeoOpa3oBaHue JaHHBIX,
BU3yalU3allsl JTaHHBIX, UHTEPIpPETals pe3ysbTatoB. [IporpaMmHbie cpeacTBa u
WHTEPHET-CEPBUCHI [ 00pabOTKU U MPEACTaBICHUS aHHBIX. boJblue JaHHbIC.
MammnHoe o0yuenue. MHTeeKTyanbHbIi aHaIW3 TaHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO SJIEKTPOHHBIX TaOiul. BbrancieHue cymmsl,
CpeIHero apu(pMeTUYeCcKoro, HauOOoJIbIIEro (HAMMEHBIIET0) 3HAYEHHS AUANa30Ha.
Boruucnenne ko3pduuueHta Koppensiuuu IByX pAnoB AaHHbIX. [locTpoeHue
CTOJOYATHIX, JMHEMUYaThIX M KpYyroBblX jJuarpamm. Iloctpoenue rpadpukoB
¢ynxkuii. [TogOop nuHUM TpeH 1A, pelIeHne 3a/1a4 IPOTHO3UPOBAHUSI.

YucneHHOE pelIeHHE YpaBHEHMM ¢ IIOMOIIBIO MOAOOpa mapaMmerpa.
OnTuMu3aims Kak MOMCK HAaWIY4IIero pelleHus B 3aJaHHbIX yclioBusX. LleneBas
(GyHKIMS, orpaHnyeHus. JIokaabHbIE U rI100aJIbHBIN MUHUMYMBI 1IEJI€BOM (DYHKIIUU.
Pemenue 3a1ay onTUMU3ALUU C TOMOIIBIO AIEKTPOHHBIX TAOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue MNOAXOAbl K OLEHKE KoJaudecTBa HWH(GOpMalUu. 3aKoH
agautuBHOCTU HHpopMauuu. Popmyna Xaptiau. Mubopmanuss U BEpOSATHOCTb.
®opmyia lllenHona.

Anroputmbl cxaTusi maHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANropuTMBbl CKaTUs JAHHBIX C TOTEPSAMU. Y MEHBIIICHHUE TITyOUHBI
KojupoBaHus 11BeTa. OCHOBHBIE Hjaen aroputmMoB cxatus JPEG, MP3.

CkopocTh mepenaud JaHHBIX. 3aBUCUMOCTh BPEMEHHM Iepellayd  OT
uH(}OPMAITMOHHOTO O00BEMA JAHHBIX M XapPAaKTEPUCTUK KaHaja CBS3U. [IpuamHbI
BO3HUKHOBEHHUs OMMUOOK TpU Tmepenade JaHHbIX. KoJbl, TO3BOJISIONINE
oOHapy>XMBaTh W HWCIPABIATH OMIMOKH, BO3HUKAIOUIME MpPHU Tepenaye JaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ moBropennem 0utoB. Koasl XsmMMuHra.

Cuctembl. KoMroHeHTBl cucTeMbl U WX B3auMmozeicTBue. CHUCTEMHBIH
addext. YnpapneHue kak "HPOpMAIIMOHHBIH nporiecc. OOpaTHast CBSI3b.

Mopnenn u monenupoBanue. Llens MonenupoBanusa. COOTBETCTBUE MOJIENU
MOJIETTUPYEMOMY OOBEKTY WJIU TMPOIIECCy, Ienu MoaenupoBaHus. dopmanusarus
IIPUKJIAIHBIX 3a/1a4.

[IpeacraBienne pe3yJbTaToOB MOACIUPOBAHUSA B BUAE, YJIOOHOM st
BOCIIPUATHS YeJIoBeKOM. ['paduueckoe npeacTaBieHue JaHHBIX (CXEMbl, TaOJIUIIbI,
rpadukn).

I'padsr. OcHoBHBIE noHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpUl] CMEXKHOCTH, BECOBBIX MATpPHI], CIUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a7a4, CBS3aHHBIX C aHaimu3oMm rpadoB (IOCTpOEHUE
ONTUMAIBHOTO TYTH MEXIy BepiiuHaMu rpada, OmpeneseHue KOJUYecTBa
Pa3TUYHBIX TyTEH MEKTy BEPIIMHAMHA OPUEHTHPOBAHHOTO AIUKINYECKOTO Tpada).

Hepesbsi. bunapnoe nepeBo. JlepeBbs moucka. CriocoObl 00xojia JepeBa.
[Ipencraienune apudMeTHuecKUX BHIPpAXKEHUM B BHJIE JepeBa. [JuckpeTHbie Urpbl
JIByX UTPOKOB C moiHOM nHpopManueid. [TocTpoenue nepea nepedbopa BapuaHTOB,



OMHCAHUE CTPATETHH UTPhI B TAOIUYHOU (popme. BHIMTPHINIHBIE ¥ POUTPHITITHBIE
MO3UIINU. BBIMTPHINIHBIE CTPATETUH.

CpencTBa MCKYyCCTBEHHOrO MHTEIUIEKTa. CepBUCHl MAIIMHHOTO TEpeBOAa U
pacnio3HaBaHusl yCTHOU peuu. KorHutuBHbIe cepBuchl. MaenTudukanms u momck
H300paKeHUH, pacrno3HaBaHUE JIUL. CamooOyyaromuecs CHCTEMBI.
NckyccTBEHHBIM HMHTEIIEKT B KOMIBIOTEPHBIX UIpax. Mcmosib3oBaHWe METOJIOB
UCKYCCTBEHHOT'O0 MHTEJUIEKTa B 0Oydamolmux cuctemax. lMcnonb3oBaHue MeTo0B
UCKYCCTBEHHOT'O0 MHTEJUIEKTa B poboToTexHuke. MuTepuer Bemieit. [lepcnexTuBbl
Pa3BUTHUS KOMITBIOTEPHBIX HHTEJUICKTYAIbHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI M IPOTPAMMHPOBaHME

@opmann3anys NOHATUSA anroputMa. MammuHa TelOpHHTa Kak yHUBEpPCaIbHAs
Mozenb BeranciaeHuil. Tesuc Yépua—Twropunra.

OneHka CI0KHOCTU BbIYHMCIEHUH. Bpemss paGoTbl 1 00BEM HCHOIB3yeMOM
namsiTd, HUX 3aBUCUMOCTh OT pa3Mepa HUCXOJHBIX JaHHbIX. OlleHKa
ACUMITOTHYECKOM CIIOKHOCTH alITOPUTMOB. AJITOPUTMBI  MOJIMHOMHUAIBHON
cinoxuocTH. [lepebopubie anropuT™el. [IpumMeps! pa3IuyHbIX AITOPUTMOB PEIICHUS
OJTHOM 3a7]a4M, KOTOPBIE UMEIOT PA3JINYHYIO CIIOKHOCTD.

[Tonck mpocCTHIX uMcen B 3aJaHHOM JHMAIla30HE C TMOMOIIBI0 alrOpuTMa
«pemeto Dparochenar.

MHuoropa3psiHbIe 1IeTbIe Yncia, 3a1a9d JUIMHHONW apru(METHUKH.

CrnoBapu  (acconuaTWBHBIE MACCHUBBI, OTOOpakeHHs). XdMI-TaOIUIIbL.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPSA JIs 33JaHHOTO TEKCTa.

Creku. AHaIM3 TPaBUWIBHOCTH CKOOOYHOTO BbIpaxkeHHs. BrruncieHue
apu(METUIECKOTO BHIPAKECHHUSI, 3aITUCAHHOTO B TOCTPUKCHON (hopme.

Ouepenu. Mcnonbs3oBanue ouepeau 1jisi BDEMEHHOTO XPaHEHHS JaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHne MHHUMAJIBHOIO OCTOBHOI'O JiepeBa
B3BEIICHHOTO CBS3HOTO HeopueHTHpoBaHHOro Trpada. KommdecTBo pazmuyHbIX
MyTeH MEXIy BepUIMHAMU OPHEHTHPOBAHHOTO AIMKIMYECKOro Trpada. AIroputM
JIEHKCTPBL.

JepeBbs. Peanu3zanus nqepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(ounapubie) aepeBbsi. [locTpoeHue naepeBa Mg 3aJaHHOTO apuU(PMETHUECKOTO
BEIpaKeHUsI. PeKypcuBHBIC anropuTMbl 00xoja jaepeBa. Vcmonp3oBaHue CTeka U
ouepenu it 00xoza AepeBna.

JluHamMu4eckoe NOpOrpaMMHUpPOBAHME KaK METOJ PEIIEHUs 3aJad  C
COXpaHEHUEM IPOMEKYTOUHBIX PE3YyJbTATOB. 3aJayH, pEIIaeMble C MOMOIIbIO
JUHAMHYECKOrO0 MPOrpaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (PYHKIHM,
MOJCYET KOJIMYECTBA BAPUAHTOB, 3a7]a4M ONTUMU3AIMH.

[TonsiTue 00 0OBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHuu. OOBEKTHI U
kjaccel. CBOMCTBA M METONBI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIHU3.



PaspaboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJIXOJA.
WNHkancynsuus, HacaeqoBaHUe, MOTUMOP(PHU3M.

Cpensl ObicTpoil pazpaboTku mnporpamm. lIpoekTupoBanue wuHTEpdeiica
noJip3oBares. Mcrnonbp3oBaHHe FOTOBBIX YIIPABIISIEMbIX 3JIEMEHTOB JIJIsl HOCTPOEHUS

uHTepdeiica.
O630p  s3BIKOB  TporpammupoBanus.  [lomarme o  mapaaurmax
IPOrpaMMHUPOBAHMS.

NudopmanmoHHbIe TEXHOJIOTUU

DTanbkl  KOMIIBIOTEPHO-MAaTE€MaTHYECKOr0  MOJEIUPOBAHUA: IOCTAaHOBKA
3ajau, pa3paboTKa MOJEIM, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIHTATOB MOAECIUPOBAHUSI.

JluckpeTuzanuss OpU MATEMATHYECKOM MOJEIMPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MozenupoBanue IBHxkeHUs. MoaennpoBaHue OMOIOTHUYECKUX CUCTEM.
MaremaTuyeckue MoOJI€Id B SKOHOMHKE. BBIYHMCIUTEIbHBIE JIKCIEPUMEHTHI C
MOJENSIMU.

O6paboTka pe3yabTaTOB 3KCIEpPUMEHTA. METo/l HaMMEHBIINX KBaJpaTOB.
OueHka YHMCIOBBIX TApaMETPOB MOJICTUPYEMBIX OOBEKTOB U  MPOIECCOB.
BoccranoBieHne 3aBUCUMOCTEN 110 PE3yIbTaTaM YKCIIEPUMEHTA.

BepositHoctHhie  Momenu.  Metoasl  Monte-Kapino.  MmuTanuuoHHoe
MonenupoBanue. CHCTEMbl MaCCOBOTO OOCTY>KUBAHMSL.

Tabnuuneie (pensiuoHHBIE) O0a3bl NaHHBIX. Tabnmuia — mpeacTaBlIeHUE
CcBeJleHMII 00 OMHOTHHHBIX oOBbekTax. Ilone, 3amucek. Kmrou tabiaunel. Pabora ¢
roToBoM 0a30il naHHBIX. 3amoiHeHWe Oa3bl naHHbIX. [lomck, copTupoBKa u
dbuabTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JTAaHHBIX. 3alpoOChl C MapaMeTpamu.
Brruucnsiembie mons B 3ampocax.

MHorotabiuunble 0a3bl JaHHBIX. THIIBI CBsSI3eH MEX Ty TabiuiiamMu. BHenHMi
kitou. [{enoctHOCT 6a3bl TaHHBIX. 3aMpOChl K MHOTOTaOJIMYHBIM 0a3aM JIaHHBIX.

HNnTepuer-npunoxenus. [loHsITHE O CEpBEPHON U KIMEHTCKOW YaCTsIX CauTa.
TexXHONMOTusl «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTATKU. OCHOBBI SI3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapuu Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pasmemenue BeO-caiiToB. ¥Ycayra XxocTuHra. 3arpy3ka (haiaoB Ha CaMT.

BBon u300pakeHUi C MCMOIB30BAHUEM PA3IMYHBIX HU(PPOBBIX YCTPOMCTB
(urdpoBbIX (QoToanmapaTroB U MHUKPOCKOIOB, BHUIEOKAMEp, CKAHEPOB U JIPYTUX
ycTpoiicTB). ['paduueckuii pegakrop. Paspemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEM, KOPpEKUHs — IIBETa.
OOeciuBeunBaHWEe UBETHBIX U300pakeHui. Perymnb. Pabora ¢ obnactsamu.
OUIBTPHL.



MHorocolHble u300paxkeHus. TekcroBele cinon. Macka cios. Kanaibl.
Coxpanenue BblereHHOW obOsactu. IloaroroBka wiumocTpanuii 1Jis BeO-CalTOB.
AHUMHPOBaHHBIE U300pAKEHUS.

Bekropnas rpaduka. I[Ipumurtubbl. HM3MeHeHue mopsaka 3IIEMEHTOB.
BripaBHuBanue, pacrnpenenenue. ['pynnupoBka. Kpusesie. dopmaTbl BEKTOPHBIX
pucyHkoB. Mcnosib3oBaHue KOHTYpOB. BekTopu3aius pacTpoBbIX H300paKeHU .

[IprHIMIIBI TOCTPOEHUS U PEJAKTUPOBAHUA TPEXMEPHBIX Moeiel. CeTouHbIe
Mozenu. Marepuansl. MoaenupoBaHuEe HCTOYHUKOB OCBelleHus. Kamepsl.
AnnutuBHble TexHonoruu (3D-nipunTepsl). [loHATHE 0 BUPTYaIbHOMN pealbHOCTH U
JOTIOJIHEHHOM pEAIBHOCTH.



[INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTpakalOT TOTOBHOCTh U  CIOCOOHOCTH
oOydJaronuxcsi pPyKOBOJCTBOBAaTbCA CPOPMUPOBAHHOM BHYTPEHHEM MO3UIUEH
JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHUEHTAIlMN, TO3UTUBHBIX BHYTPECHHUX
yOeXKIeHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUUCKOIO
00111eCTBa, PACIIUPEHUE KU3HEHHOI'O OMbITa U OMbITA JEATEIBHOCTH B IMPOIECCe
peanu3aluuMyd  CpeACTBaMH  y4eOHOTO TpeJAMETa OCHOBHBIX  HalpaBlCHUN
BOCITUTATEILHON JIEATETLHOCTH.

B pesynprare u3ydeHuss WHPOPMATUKKM HAa YPOBHE CpPEIHEr0 OOIIEro
oOpazoBaHust y oOyuaronierocst OyayT chopMUpPOBaHbI CIEAYIOIINE JIMYHOCTHBIC
pe3yIbTaThI:

1) rpaxaaHCcKOro BOCIMTAHMS:

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX MTPaB U 0053aHHOCTEHN, YBAXKEHHUE 3aKOHA
U TMPaBOMOPSJIKA, COOIIOJICHUE OCHOBOIOJIATAIONIMX HOPM HMH(POPMAIMOHHOTO
npaBa U HHGOPMAIIMOHHON 0€30MMaCHOCTH;

TOTOBHOCTh TPOTHBOCTOSATH HJICOJIOTHU OKCTPEMH3Ma, HAIMOHAIN3MA,
KCeHO(POOUHU, JUCKPUMHUHALIMM TI0 COIUMAJIbHBIM, PEIUTHO3HBIM, PaCOBbBIM,
HAIlMOHAJIBHBIM [TPU3HAKAM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCTIUTAHUA:

[IEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUX EHUsIM Poccuu
B HayKe, HCKYCCTBE, TEXHOJIOTHSX, TOHUMaHUE 3HAYCHUS NHHOPMATHKU KaK HAyKH
B KU3HU COBPEMEHHOTO O0IIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
cetu MuTepHer;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs OJCTETUKY HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATH PA3IMYHBIE BUIBI HCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO HA UCIIOJIH30BAaHUN WH(DOPMAITMOHHBIX TEXHOJIOTHH;

5) puzuvUecKoro BOCIUTAHUSA:

c(OpMHPOBAHHOCTh  3JI0POBOTO W Oe3omacHOro  oOpa3a  JKHU3HH,
OTBETCTBEHHOI'0 OTHOILIEHHS K CBOEMY 3/I0POBBIO, B TOM UHCIIE 32 CUET COOJIIOACHUS



TpeOboBaHMiI  0€30mMacHON  OAKCIUTyaTallid  CPeACTB  MHGOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTh K AaKTHUBHOM JESITEIIbHOCTH TEXHOJOTUYECKOM M COLMAIBLHON
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJTHATH TaKyO JEATEeIbHOCTD;

uHTEepeCc K cdepaM MNpoPEeCcCHOHATBHON AESTENbHOCTU, CBSI3aHHBIM C
uH()OpPMATUKON, MPOrpaMMUpPOBAHUEM U HMHGOPMAIMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMH Ha JOCTIDKCHMSIX HAayKW MH(POPMATUKH M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayuiedl npodeccun u
peann30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh W CHOCOOHOCTh K 0Opa3oBaHUI0O U C€aMOOOpa3OBaHHIO Ha
MPOTSKEHUN BCEU JKU3HH;

7) IKOJIOTUYECKOTr0 BOCIIMTAHUSA:

OCO3HaHME T00aTBbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM U MyTed ux
pemieHus, B TOM 4YHCIe C YYETOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH, JOCTIKEHHUSIM HAayYHO-TEXHHUYECKOIrO IMporpecca Hu
00I11IeCTBEHHOM MPAKTUKH, 32 CUET MMOHUMAHUS POJIU UHPOPMAITMOHHBIX PECYPCOB,
WH(POPMAIIMOHHBIX TPOIECCOB M HMHGOPMAIMOHHBIX TEXHOJOTUM B YCJIOBHUAX
1 dpoBoii Tpanchopmaluu MHOTUX cdep KU3HU COBPEMEHHOTO OOIIIECTBA;

OCO3HAHHME IIEHHOCTHM HAyYHOW MAESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH
IMPOEKTHYIO U UCCIEA0BATENBCKYIO N€SITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

B nporiecce nocTukeHus IMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MTPOTrPaMMBI 110
uH(popMaTHKe y 00y4arolMXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIM HMHTEIUIEKT,
Ipeanoiararomuii cOpMUPOBAHHOCTH:

CaMOpPETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHUE, CIIOCOOHOCTh aIanTUpPOBAThCA K
AMOIIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOIIEH CTPEMIICHUE K JTOCTHKECHHIO LIENU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATb, UCXOJS W3 CBOUX
BO3MOXKHOCTECH;

AMIIATUH, BKIIIOYAIOIIEH CITOCOOHOCTh MOHUMATh SMOIIMOHAIIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 MPHU OCYIIECTBICHUHM KOMMYHHUKAIUHU, CHOCOOHOCTH K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIHMX CITIOCOOHOCTH BBICTPAUBaTh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, IPOSBIIATH MHTEPEC U pa3peIiaTh KOHPIUKTHI.



METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare wu3yueHus HMHPOPMATHKHM Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanust y oOywaromierocs OyAyT CcQpOpPMHUpPOBAaHbI MeETaNpPEeIMETHbBIE
pe3yNbTaThl, OTPAKEHHBIE B YHUBEPCAIBbHBIX yUEOHBIX JECUCTBUAX, & UMEHHO —
MIO3HABATENIbHbIE YHUBEPCAJbHBIE Y4eOHBIE JEHCTBHSA, KOMMYHHUKATHBHBIC
yHUBEpCaJbHble y4eOHBbIE NEWUCTBUS, PETYJIATUBHbIE YHHMBEpPCalbHbIC Y4eOHBIC
JEHCTBHSI, COBMECTHAS I€ATEIbHOCTD.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE AelCTBUSA

1) 6a30Bble JIOrHYECKHE TeMCTBUS:

CaMOCTOATENbHO  (GOPMYJIMPOBATh U aKTyaJU3UupoBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WU OCHOBAHUS JJIsS CpPaBHCHMUS,
Kiaccudukauu u 0000IeHHUS;

ONpeNeNsaTh el JeATEIbHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUH HUX
JOCTHIKCHUS,

BBISIBIISIT 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pACCMAaTPUBACMBIX SIBJICHHSX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHalIM3a WMCIOIIUXCS
MaTepHUAIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIICACTBUMN ACATEIBHOCTH;

KOOPJIMHUPOBATH U BBIOIHATH padOTy B YCIOBUSAX PEabHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBINICHUE TIPY PEIICHUH )KHU3HEHHBIX MTPOOIIeM.

2) 0a3oBbIe HcCIeI0BaTEIbCKUE 1eHCTBUS:

BJIAIETh HABBIKAMH YU4E€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOM JAESTEIbHOCTH,
HaBBIKAMH  paspelnieHus mpoodsieM, CHOCOOHOCThIO M  TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOUCKY METOJIOB PEIICHUS MTPAKTUUECKHUX 3a/1a4, IPUMCHECHHUTO
Pa3IMYHBIX METOJIOB MTO3HAHMSI,

OCYUIECTBJISITh PA3UYHBbIE BHJIBI JESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HaHWS, €r0 HMHTEpIpeTaI, MPeoOpa30BaHUIO0 M TMPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyalMsIX, B TOM 4YHCJIEC TPH CO3JaHUU YYCOHBIX W COIMATBHBIX
IIPOCKTOB;

dbopMUpOBaTH HAYYHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEM,
KITFOUEBBIMU TTOHSATUSMU U METO/IAMH,

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 33Jaud B 0Opa30BaTEIHLHOU
NESATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBSI3M WM aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh THIOTE3Y €€ PEIICHUs], HAXOAUTh apTyMEHTHI [T T0Ka3aTeIhCTBA CBOUX
YTBEP)KIICHUM, 33]1aBaTh MMApaMETPhl U KPUTCPUHU PEIIICHHUS,

aHAIM3WPOBATh TIOJYYEHHBIE B XOJIE€ pCIICHUS 3aJaud  pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHHBATh TPHUOOPETEHHBIN OIIBIT;

OCYUIECTBJISTh lI€JICHANPABICHHBIA MOUCK TMEpeHOca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCHOHATBHYIO CPEey;

yMETh TIEPCHOCUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTH
KHU3HEICATCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJIEH, MpEJiaraTh OPUTHHAIBHBIC MMOIXOIbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1aUH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ napopmanueii:

BJIAJICTh HABBIKAMU TOJy4YEeHUS] MH(OOPMAITUU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSATENILHO  OCYIIECTBJIATh  TOWCK,  aHAJM3, CHCTEMAaTH3aIfio |
WHTEPIPETANNIO HHPOPMAIIMK PA3IMYHBIX BUIOB U (hOPM MPEICTABICHHUS;

CO3/aBaTh TEKCTHI B pasIUYHBIX (opmarax ¢ yd4E€TOM Ha3HAYCHUS
uHpopMaluu W IEJEBOW  ayJIUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
IIPEICTABJICHUS U BU3yaJIH3aIliH;

OIICHWBATh JOCTOBEPHOCTh, JICTUTUMHOCTh MH(GOPMAIMK, €€ COOTBETCTBHEC
IPABOBBIM M MOPAIHHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPENCTBa  WH(MOPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3AIlMOHHBIX
3a/1a4 ¢ COOII0/IEHHEM TPEOOBAHUM A)PTOHOMUKH, TEXHUKH 0€30MMacCHOCTH, TUTHEHBI,
pecypcocOepeKeHus, TPaBOBBIX M ITUYCCKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30MacHOCTH;

BJIAJCTh  HABBIKAMH  pAClO3HaBaHWUA W 3alUTHl  WHOOpMAINH,
MH(GOPMAITMOHHOK 06€30MaCHOCTH JTMYHOCTH.

KoMMyHUKaTHBHBbIC YHUBEPCAJbHbIC YYeOHbIE AeHCTBUSA

1) oOmenme:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BCeX chepax >KU3HHU;

pacmo3HaBaTh HEBEpOAIbHBIE CpEACTBA OOINCHUS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACMO3HABATh MPEATNIOCHUIKM KOH(MIUKTHBIX CHUTYyalluid |
CMSTYATh KOH(IUKTHI;

BIQJCTh  Pa3IUYHBIMM  Croco0aMu  OOIIEHUST HW  B3aUMOJICHCTBUS,
apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMSITYaTh KOH(MDIUKTHBIC CUTYyaIlUH;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB.

2) coBMeCTHAas1 1eATeJIbHOCTD:

MOHUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOM M WHIUBUIYaTbHOU
paboTHI;

BBIOMpATh TEMAaTUKYy M METOJbl COBMECTHBIX NEUCTBUU C Y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOTO YJICHA KOJUIEKTUBA;

IMPUHUMATh 1EJIM  COBMECTHOM  JEITEIbHOCTH, OpPTraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUA MO MX JOCTHXEHHUIO: COCTABJISATH IUJIaH JICHCTBUM,
pacmpenensaTb pojid ¢ Y4€TOM MHEHHMM YYacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh Ka4€CTBO CBOETO BKJIAJIAa M KAYKJOTO YUaCTHHKA KOMAaHIbI B OOIIIHIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

peajaratb HOBBIE NPOEKTHI, OIECHHBATH HAEHU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHUYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYyalUsIX, IPOSIBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHMBepcalbHbIe YU4eOHbIE NelCTBUSA

1) camoopranuszauus:

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATEIBHYIO JCSTEIbHOCTb, BBISBISATH
poOJIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJja4ll B 00pa30BaTelIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENILHO COCTABJIATH IIAH PEIICHUS MPOOIEMBI C YYETOM UMEIOIIUXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUH;

JIaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIMpsTh paMKH Y4€OHOTO MpeIMETa Ha OCHOBE JTMYHBIX MPEIITOYTCHHUIT;

JieaaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (HOPMHUPOBAHUIO W TIPOSBICHUIO IMUPOKOW JPYIUIUU B
pa3HBIX 00JIACTSAX 3HAHUM, IMOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BJaJ€Th  HABBIKAMM  TIO3HABATEIbHOM  peduieKCMM  Kak  OCO3HAHMUS
COBEpLIAEMbIX JEHCTBHII W MBICIUTEIBHBIX MPOLIECCOB, WX PE3YJIbTATOB U



OCHOBaHUM, UCIOJB30BaTh MPUEMBI peIeKCUU IJi1 OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHHUS;

OLIEHMBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI M apPryMEHTHl JPYyIMX I[PU aHAIU3E pEe3yJIbTaTOB
NEeATEIIbHOCTH.

3) NpuHATHS ceOsl U APYrUX:

IPUHUMATh Ce0sl, TOHUMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHTHl JPYyIMX I[PU aHAIU3E pEe3yJIbTaTOB
NEeATEIIbHOCTH;

IpPU3HABATh CBOE MPABO U MPABO APYTHX HA OIIUOKY;

pa3BUBaATh CIIOCOOHOCTH MTOHUMATh MUP C TTO3ULIMU JPYTOro YyeoBeKa.

IHPEAMETHBIE PE3YJ/IBTATDBI

B npouecce uzydenus kypca uHMOpMaTHUKUA YriayOn€HHOro ypoBHs ¢ 10
Kacce 00y4aromuMKCcs OyTyT JOCTUTHYTHI CIEIYIOIIHNE TPEIMETHBIE PE3YJIbTaThI:

BJAJICHUE TMPEJICTaBICHUSIMH O PO MHGOPMAlMM U CBSA3aHHBIX C HEH
IpOLIECCOB B TMPHUPOJE, TEXHUKE W OOIIECTBE, MNOHATHUSAMHU «HHQOpMaALUD,
«MHGOPMALIMOHHBIN MPOIECC, «CUCTEMA, «KOMIIOHEHTHI CUCTEMBI», «CUCTEMHbBIN
b dexTy, «uHDOpPMAITMOHHAS CHCTEMAaY, «CUCTEMA YIIPABICHUSY;

BJaJICHHEe METOJaMU TMoucka uHpopmauuu B cetu HHTepHeT, ymeHHe
KPUTUYECKU OLIEHUBATh MH(OpMAIIO, TOIYYEHHYIO U3 cetu HTepHeT;

YMEHHME XapaKTepu30BaThb OONbIIME JAHHbBIE, MPUBOJIUTH IPUMEPHI
UCTOYHUKOB UX TIOJY4YEHMs] W  HAlpaBJICHHUs  HCIIOJIb30BAHUS, YMEHHUE
KJacCU(pHUIIMPOBAaTh OCHOBHBIE 3aJaud aHajih3a JaHHBIX (MPOTHO3WPOBAHUE,
Kjaccudukanms, KJIacTepH3alus, aHanu3 OTKJIOHEHUN), MOHUMATh
[IOCJIEA0BATEIBHOCTD PEIICHUS 3a/1a4 aHaINU3a JaHHbBIX: COOp MEPBUYHBIX JAHHBIX,
OYMCTKAa M OICHKAa KauyecTBa JAaHHbBIX, BbIOOp W/WIM TIOCTPOECHUE MOJIEIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIu3alys JaHHbBIX, MHTEPIPETALUs pPe3yIbTaToOB;

NOHUMAaHHWE OCHOBHBIX TMPHHIIUIIOB YCTPOHCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMJIbHBIX KOMIIBIOTEPOB, TEHACHLIUN Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBbIKaMU pabOTHI C OINEPAMOHHBIMH CHUCTEMAMH, OCHOBHBIMHU
BUJIAMU ITPOrPaAaMMHOT0 0OECIIeYeHUs JJI pElIeHHs] YUeOHbIX 3a/1a4 110 BbIOpaHHOU
CHeIMaJIN3aLNN;

HaJIMYUe MPEICTaBICHUNH O KOMIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
MHUpe, 0 0a30BBIX MPUHIIUIIAX OPTAaHU3AINH U (HYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 0OlMX NpUHLUNAX Pa3pabOTKM U (PYHKUMOHUPOBAHUS HHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUE yrpo3 HHHOPMAITMOHHON 0€30MMaCHOCTH, NCITOJIH30BAHNE METOIOB
U CPEICTB MPOTUBOJCUCTBUS 3THUM yrpo3aM, COOJI0JIeHHEe Mep O0e30MacHOCTH,
IPEIOTBPAIIAIONIMX HE3aKOHHOE PACIPOCTPAHCHHE TMEPCOHANBHBIX JIaHHBIX,
coOnroiecHre TpPeOOBAHWN TEXHHKH OE30MacHOCTH W THTHEHBI MpU paboTe ¢
KOMITBIOTEpAMH U JPYTUMHU KOMIIOHEHTaMH IU(PPOBOTO OKPYKEHUsI, TOHUMAHUE
IIPABOBBIX OCHOB UCIIOJh30BaHUS KOMITBIOTEPHBIX IIPOTpaMM, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHeT;

MOHMMAaHUE OCHOBHBIX TMPHUHIMUIIOB JUCKPETU3ALMHU PA3TUYHBIX BUIOB
uHdopmaruu, yMEHUE OmNpenensaTh WHPOPMAIUOHHBIE O00BEM TEKCTOBBIX,
rpauYecKuX M 3BYKOBBIX JaHHBIX IMPHU 3aJIaHHBIX MapaMeTpax JUCKPETH3aIluH,
YMEHHE OMPEICNIATh CPETHIO CKOPOCTH MEePEeIauu TaHHBIX, OIICHUBATh N3MCHEHHE
BPEMEHU TMepeayrl TpH HU3MEHEHUH HWH(OpMarmoHHOr0o o00BbEéMa MaHHBIX U
XapaKTEPUCTHK KaHaJla CBS3H;

yYMEHUE HCIIONh30BaTh MPU PEIICHUH 3a/1ad CBOWCTBA TO3UITMOHHOW 3aICH
qrcell, AITOPUTMa MTOCTPOCHHUS 3aIMCH YMCia B TO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJlaHHBIM OCHOBAaHUEM U MOCTPOCHHMS YHMCIA MO CTPOKE, COJIEpXKalle 3amuch
ATOTO YKMCJIA B IO3UIIMOHHON CUCTEME CUMCIICHUS C 3aIaHHBIM OCHOBAaHUEM, YMCHHUE
BBITIOJTHATH apU(PMETHUUECKHE ONepaIii B TIO3UITMOHHBIX CUCTEMAaX CUUCIICHHUS;

YMEHHE BBITIONHATH TPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIIONB3YS
3aKOHBI anreOphl JIOTUKH, YMEHHUE CTPOUTh JIOTUYECKOE BBIPAXKEHUE B
TU3BIOHKTUBHON W KOHBIOHKTUBHONW HOPMAJIBHBIX (hOpMax IO 3alaHHON TaOJIHIe
WUCTUHHOCTH, HWCCJIENAO0BAaTh O0OJACTh WCTHHHOCTH BBICKA3BIBAHMS, COJCPIKAIIETO
nepeMeHHbBIE, PEIaTh HECIOKHbBIE JJOTHYECKUE YPABHEHHS 1 CUCTEMbl YPaBHEHUI;

NMOHUMaHuE O0a30BBIX aJITOPUTMOB OOpPAOOTKH YHCJIOBOM U TEKCTOBOM
uH(popmaruu (3amuch YMCeNl B MO3WIIMOHHONW CHCTEME CUMCIICHHS, HAXOXICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JHaIia3oHe, 00paboTka MHOTOPA3PSAHBIX EITBIX
YrCell, aHAIM3 CUMBOJIBHBIX CTPOK U JIPYTHX), AJITOPUTMOB TIOUCKA M COPTHUPOBKH,
YMEHUE OMNpPEACNATh CIOXKHOCTh HM3y4aeMbIX B Kypce O0a30BBIX aJTOPUTMOB
(cyMMHpOBaHWE JJIEMEHTOB MAacCHBa, COPTHPOBKAa MacCHUBa, IepeOOpHBIC
QITOPUTMBI, IBOUYHBIN MOWCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HO CIIOKHOCTH IS PEIICHUS OJTHOU 3a/1auH;

BJIAJICHUE YHUBEPCAIBHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O Oa30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKIIMH, YyMEHHUE OCYIIECTBISATh AaHAIMW3 MPEIJIOKEHHOW MPOTPaMMBI:
OTIPEIETATh PE3yAbTaThl PaOOTHI MPOTPAMMEBI MPHU 3aJaHHBIX MCXOJHBIX JTAaHHBIX,
OTIpeIeATh, TPH KaKUX HCXOJHBIX JaHHBIX BO3MOXHO IOJYyYCHHE yKa3aHHBIX
pE3yJIbTaTOB, BBISBIATH JaHHBIC, KOTOPHIE MOTYT MPHUBECTH K OIMOKE B paboTte
IporpamMmbl, (HOPMYIUPOBATH MPEIOKEHHUS M0 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;



YyMEHHE CO3[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MAaTE€PHUAJbl C UCTOJIB30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

yYMEHUE UCTOIB30BaTh 3JIEKTPOHHbIE TAOIUIIbI ISl aHATIN3a, TIPEICTABIICHUS U
00pabOTKN JaHHBIX (BKJIOYAs BHIYUCIICHHE CYMMBbI, CPEIHETO apu(PMETHIECKOTO,
HauOOJBIIET0O Y HAUMEHBIIETO 3HAYEHUMW, pelIeHue YpaBHEHHUH, BBIOOD
ONTUMAJILHOTO  peIIeHUs, TMOoA0Op JHWHUU  TpeHAa, pelieHue  3aaad
POTHO3UPOBAHUA).

B mpomecce m3ydenus kypca MHGOPMATHKU YIIIyOJ€HHOTO YpOBHS 6 11
Kaacce o0y4aromuMmucs Oy 1yT JOCTUTHYTHI CJIEAYIOIINE NPEIMETHBIE Pe3yJIbTAaThI:

yMEHUE CTPOUTh HEPABHOMEPHBIE KObI, JOMYCKAIOIUME OJHO3HAYHOE
JIEKOUpPOBaHNE CooOmeHnd (mpeduKCHbIE KOJbI), HCIOJIB30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIC MO3BOJISIIOT OOHAPYKUBATh M MCIPABIIATH OITHOKW TIPH TIEepemade
JAHHBIX, CTPOUTH KOJI, 00€CHEUYUBAIOIINI HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOILEHUSI TpPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMITBI
pabOTHI MPOCTHIX AJTOPUTMOB CXKATUS JIAHHBIX;

yMEHHE pellaTh aJrOpUuTMHUUYECKUE 3a/1aud, CBSI3aHHBIE C aHAIM30M rpados
(3a71a4u TOCTPOCHHUS ONITUMAIBLHOTO ITyTH MEXAY BeplIMHAMU rpada, onpeaeneHus
KOJIMYECTBA PA3IMYHBIX MyTeH MEXIy BEpIIMHAMH  OPUEHTUPOBAHHOTO
AIMKIIMYECKOro Tpada), yMEHne UCTIOIb30BaTh JICPEBbs ITPU aHATIU3€E U TOCTPOCHUN
KOJIOB U IS MpeACTaBiIeHUs apu(METUUECKUX BBIPAXKEHUN, MPU PEIICHUM 3a/1a4
MOUCKAa U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJ]aHHOMY aJTOPUTMY,
pa3pabaThiBaTh 1 00OCHOBBIBATH BHIUTPHILIHYIO CTPATETUIO UTPHI;

yMEHuE pas3pabaThiBaTh W PEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
aITOPUTMbI, YMEHHUE HMCIOJIb30BaTh B MPOrpaMmax JaHHbIE Pa3IMYHBIX TUIIOB C
YYETOM OTPpAHUYECHUN Ha JMANA30H UX BO3MOXHBIX 3HAYECHUW, MPUMEHATH IPU
PEIICHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBAPHU, CTEKH, OUEPEH, I€PEBbs),
UCIIOJIb30BaTh 0a30BBIE OMEpallMi CO CTPYKTypaMH JaHHBIX, TPUMEHSTH
CTaHJIapTHBIE U COOCTBEHHBIE MOANPOrPAMMBI JIJ1s1 00paOOTKH YMCIOBBIX JaHHBIX U
CUMBOJIBHBIX CTpPOK, HCIOJb30BaTh IMpU pa3pabOTKe MOporpaMMm OHOIMOTEKU
HOANpPOrpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAIbHBIX
CPEICTB Cpelbl pa3pabOTKH, yMEHHE UCIOIB30BaTh CPEICTBA OTIAKU IIPOTPAMM B
cpezie mporpaMMUPOBaHUS, YMEHUE JOKYMEHTUPOBATH MPOTrPaMMBI;

yMEHUE CO3/aBaTh BEO-CTPAHUIIBL;

BJIaJICHUE OCHOBHBIMU CBEJICHUSIMU O 0a3ax JIaHHBIX, UX CTPYKTYPE, CPEACTBAX
co3/laHusi U paboOThl C HUMH, YMEHHUE HCMOJIb30BaTh TAOIWYHBIE (PESIIUOHHbBIC)
0a3bl JaHHBIX (COCTABIATH 3alpOChl B 0a3ax MaHHBIX, BBIMIOJHITH COPTUPOBKY U
MOWCK 3amucedd B 0asze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y HaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



yMEHUE UCMOJb30BaTh KOMIBIOTEPHO-MATEMATHIECKUE MOJICTH JIJIsI aHAIN3a
00BEKTOB U TIPOIECCOB: (OPMYITHUPOBATH 1IETTH MOJICTUPOBAHMSI, BBITIOJHATH aHAJIN3
pEe3yIbTaTOB, TMOJYYECHHBIX B XOJEC MOJICTMPOBAHMS, OICHUBATh COOTBETCTBUC
MOJICT MOJISTUPYEeMOMY OOBEKTYy WM TIPOIECCY, MPEICTaBIATh pPe3yIbTaThl
MOJICITMPOBAHUS B HATJISTHOM BUJIC,

yMEHUE OpPraHW30BBIBATH JUYHOE WH(OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAHUEM Pa3IMYHBIX CPEICTB IHUQGPOBBIX TEXHOJOTUH, TOHUMaHWE
BO3MOXHOCTEH HHUGPOBBIX CEPBUCOB TOCYMAPCTBEHHBIX YCIYT, IU(POBBIX
00pa3oBaTeNbHBIX CEPBHUCOB;

MOHMMaHWUE OCHOBHBIX MPHUHIUIIOB Pa0OTHI, BO3SMOKHOCTEH M OTpaHUICHHS
NPUMEHEHHUs TEXHOJOTHH MCKYCCTBEHHOT'O HMHTEJIEKTa B PA3IMYHBIX 00JACTSX,
HAJIMYUE TIPEJICTABICHUA O Kpyre peniacMbIX 3a]ad MaIlduHHOTO OOydYeHUs
(pacmio3HaBaHMs, KJIaCCH(PUKAIUA ¥ TTPOTHO3UPOBAHUS) HAIMYNE MPEACTABICHHM
00  WCMONB30BaHMM  WH(POPMANMOHHBIX  TEXHOJOTHH B Pa3IUYHBIX
npodecCUOHANIBHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne ni/m Kontpouabnbie | IIpakTnueckue
NporpaMMbl Bcero o0pa3oBaTesIbHbIE
padoTsbI padoThbI
pecypchbl
Pa3nea 1. [lnppoBasi rpaMOTHOCTH
11 Kommnbrotep - yHUBEpCaIbHOE YCTPOUCTBO 5
' 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecrieueHue
13 KomMmnerorepssle cetn
14 HNudopmannonnas 6e301mMacHOCTb 2
Hroro no pazgeny 24
Pa3nea 2. Teopernyeckue 0CHOBbI HHPOPMATHKH
[IpencraBneHre HHPOPMALIUU B
2.1 pedt opuian 19 2
KOMIIBIOTEPE
2.2 OCHOBBI aJITeOPHI JIOTUKU 14 1
2.3 Komnbrotepnas apudmeruka 7 1
Htoro no pazneny 40
Paznen 3. Anroput™Mbl 1 NIporpaMMHpOBaHue
3.1 BBenenne B mporpaMMHUpOBaHUe 16 0.5
3.2 BcnomorarenbHble alrOpUTMBI 8 2
3.3 YuciieHHbIE METOIbI 5 3
AnTOpUTMBI 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 1

JTAaHHBIX




3.5 Anroput™Mbl 00pabOTKH MacCHUBOB 10 3.5
Hroro no pazneny 44
Pasnen 4. UnpopMannoHHbIE TEXHOJIOTUH
4.1 OO6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHann3 JaHHBIX 3
Hroro o pasgeny 14
PesepBHoe Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 21.5




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM (uu¢posbie)
Ne n/m Konrpoibubie | IlpakTnueckue
MPOrpaMMbl Bcero odpa3oBaTe/bHbIE
padoThI padoTbI
pecypchl
Pa3neu 1. Teoperuyeckue 0CHOBbI HHPOPMATHKH
WNudopmanus u nHGopMamoHHbIe
1.1 bopuan bopuan 10 2.5
MPOLIECCHI
1.2 MoenupoBaHue 8 2
Hroro mo pazneny 18
Pa3nes 2. AnropuT™Mbl ¥ IpOorpaMMHpoOBaHue
2.1 DNEeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 PHEHTHD 16 45
pOrpaMMHPOBaAHUS
Htoro no pazneny 50
Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH
31 KomMmnbrorepHo-MaTeMaTHUECKOE 8 5
' MO/JIeIUPOBAHUE
3.2 Ba3e1 naHHBIX 10 4
3.3 Be6-caiiTe 14 4
3.4 Komnerotrepras rpaguka 3.5
3.5 3D-monenupoBaHue 3
Hroro no paszueny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koaun4yecTBo 4yacos

KoHTpoabHLIe
Bcero P
padoThbI

IIpakTHyeckue
padoThbI

Jlara
U3ydeHus

DJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTesibHbIE

pecypcebl

TpebGoBaHuUs TEXHUKU OE30MACHOCTH U
TUTHUEHBI IIPH paboTe C KOMITbIOTEpaMHU U
JPYTUMH KOMIIOHEHTaMH LU(POBOTO
OKPY>KEHUS

[TpuHIHIB pabOTH KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMU C ITOMOIIBIO LIHH.
KoHTposneps! BHEIIHUX YCTPOMCTB

ABTOMAaTHYECKOE BBITIOJIHEHHUE
MIPOrPaMMBI MPOIIECCOPOM

OnepatuBHas, NOCTOSTHHAS U
JIOJITOBpeMeHHas maMATh. KoHTposuiepsl
BHEIIHUX YCTpOMCTB. IIpsimoii noctyn k
aMsATu

CoBpeMeHHbIE KOMIIBIOTEPHBIE
TEXHOJOTUU

[TporpammHoe obecrieueHue
KOMITIBIOTCPOB, KOMIIBIOTCPHBIX CUCTEM U
MOOMIIBHBIX YCTPOHCTB

CucteMHOE ITporpaMMHOE 0OecrieueHue.
OnepaimoHHbIC CUCTEMBI




Yrunutsl. JlpaiiBepsl yCTPOUCTB.

o [TapamiensHOE TPOrpaMMHUPOBAHKE

10 HacTammsainys 1 JSHHCTAIIISIIS
MIPOrpaMMHOTO 00eCTICUCHUS
®daiinoBble cuctemsl. [IpuHITUTIBI

1 pa3MenieHUs 1 UMEHOBaHUS (aillioB B
nonroBpeMeHHoM namsitu. [1labnoHs! mis
OMHCaHUs Tpynn (aitnoB
3akoHOomaTenLCcTBO Poccuiickon

12 denepanuu B 0071aCTH MPOTPAMMHOTO
obecreueHns U JaHHBIX
[IpuHIUIIBI MOCTPOCHMS U anlapaTHbIE

13 KOMIIOHEHTHI KOMITbIOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI

14 Cetb UnTEpHET

15 Paznenenne IP-ceTu Ha mmoaceTu ¢
IIOMOIIIBIO MACOK IT0JICeTeH

16 CeTteBoe aIMUHUCTPUPOBAHUE
Bune! nestensHocTH B cetn UHTEpHET.

17 Cepaucsl UnTepHeTa. ["'ocynapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 Nudopmannonnas 6e301macHOCT

19 BpenonocHsie mporpamMmmMHoOe
obecrieyeHre ¥ MeTo 16l 6OPHOBI C HUM

20 [TpakTrueckas paboTa o Teme

" AHTUBHPYCHBIE IPOTPAMMBI"




21

Opranu3zanus JMYHOTO apXHUBa
nHpopmanuu. PesepBHOE KOMMpPOBaHHE.
[TaponpHas 3amuTa apxuBa

22

[lIndpoBanue TaHHBIX

23

Anroputm mmdpoBanus RSA.
Creranorpadus

24

[TpakTudeckas pabora Mo Teme
"[lludpoBanue naHHBIX"

25

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
WubopmannmoHHbIe TPOIECCH B TPUPO/IE,
TEXHUKE Y O0IECTBE

26

HenpepbIBHBIE U JUCKPETHBIE BETUYNHBI
U curHanel. HeoOxoauMocTs
JUCKPETU3aIuH WH(HOPMAIIHH,
IIpeAHA3HAYEHHOM I XpAHECHMS,
nepenadu 1 00paboTKH B IIUPPOBBIX
cucreMax

27

JIBonuHoe koaupoBaHue. PaBHOMepHbIE
Y HEpaBHOMEPHBIE KOJIBI.
JlexoarpoBaHue COOOIICHHMIA,
3alMCaHHBIX C TOMOILBIO
HEPaBHOMEPHBIX KOJOB

28

VYcnosue @ano. [loctpoenne
OJIHO3HAYHO JIEKOJUPYEMBIX KO/IOB C
noMmoIukio aepesa. ['pap An. A. Mapkosa

29

EauHuib1 usmMepeHus KoanuecTBa
nHdopmaruu. AndaBUTHBIN TOIX0]T K
OLIEHKE KOJIM4ecTBa MH(pOpMaLuu




30

CucreMbl CUHACIIEHUS

[TepeBoa uncen U3 OAHON CUCTEMBI

31 CUHCTICHUS B IPYTYIO
JIBonuHasi, BOCbMEepUYHas U

32 IECTHAAIATEPUYHAS CHCTEMBI
CUHCIICHUS, CBSI3b MEXKTy HUMH
JIBonuHasi, BOCbMEpUYHAS U

33 IIECTHAAIATEPUYHAS CHCTEMBbI
CUMCTICHUS, CBSI3b MEXKTy HUMU
JIBowuHasi, BOCBMEpUYIHAS H

34 [IECTHAIATEPUYHAS CHCTEMBI
CUMCTICHUS, CBSI3b MEXKIy HUMH

35 ApudmMeTnuecKkue ornepamnuy B
MO3HUIIMOHHBIX CHCTEMaX CUHCIICHUS

36 TpouuHas ypaBHOBELICHHAsI CUCTEMA
CUHCTICHUS

37 JIBonuHO-1eCATUYHAS CUCTEMA
CUHCTICHUS

38 KomupoBanue TekcToB

39 PacTtpoBoe koupoBaHue n300pakeHH
[TpakTrueckas paboTa o Teme

40 " TuckpeTtuszanus rpapuueckon
uHpopmanuu"
[[BeToBbIE MOAENN. BexkTopHOE

41 kogupoBanue. ®opmatsl (aitinos.

Tpéxmepnas rpaduka. OpakranbHas
rpaduxa




42

Konunpoanue 3Byka. OrieHka
MH(POPMAIMOHHOTO 00BEMA 3BYKOBBIX
JTAaHHBIX TPU 33JaHHBIX YaCTOTE
JUCKPETU3ALUH U P3PS AHOCTH
KOJIUPOBAHUS

43

[IpakTrueckas pabora 1o Teme
" JluckpeTusanus 3ByKOBOI
uHpopmanuu"

44

OCHOBEI ajre 6pBI JIOTUKH

45

Jlornueckue oneparuu. Tabmuibr
HUCTUHHOCTHU

46

Jlornueckue BelpaxkeHus. Jlornueckue
ToXAecTBa. JloKa3aTeNbCTBO JTOTHUECKUX
TOXKJIECTB C ITOMOILBIO TAOJIHIL
HCTUHHOCTH

47

[TpakTuyeckas paborta o Teme
«[locTpoenue u aHanu3 TabIUILL
UCTUHHOCTH B TaOJIMYHOM IIPOLIECCOPE»

48

Jlormueckue OIi€panru U ornecpanr Haxq
MHOXKECTBaMH

49

Jloruueckue OIrcpanru U onepannun HaJg
MHOXKECTBaMH

50

3aKOHbI AJIreOpbI JIOTUKH.
OKBHUBaJICHTHBIE TPE0OpPa30BaHNUS
JIOTUYECKUX BBIPAKECHUM

51

Jlornyeckue ypaBHEHHS U CUCTEMBI
ypaBHEHUU




52

Jlornueckue ¢pyHKIMHA. 3aBUCUMOCTD
KOJIMYECTBA BO3MOXHBIX JIOTHYECKUX
GYHKIUI OT KOTMYEeCTBAa apTyMEHTOB.
[TonmHbIE CUCTEMBI JTOTHYECKUX (QYHKITUI

53

Kanonnveckue (hopMbl TOrHUECKUX
BbIpaxkeHHI. CoBepIlICHHbIE
JU3BIOHKTUBHBIE 1 KOHBIOHKTHBHbBIE
HOpMaJIbHbIE (POPMBI, AJITOPUTMBI KX
MOCTPOCHMS 0 TaOJIUIEe HCTUHHOCTH

54

Jlormueckue 1eMEHTHI B COCTaBe
KOMITbIOTEpa

55

Tpurrep. Cymmarop. MHOropaspsigHbiii
CyMMAaTop

56

ITocTpoeHue cxeM Ha JIOTHYECKUX
9JIEMEHTAaX. 3alHCh JIOTHYECKOTO
BBIPAKEHMS 110 JJIOTHYECKOU CXeMe

57

MI/IKpOCXGMH 1 TCXHOJIOI'UA UX
IMpOU3BOJICTBA

58

[IpencraBineHue LEIbIX YUCEN B TAMATU
KoMIIbroTepa. OrpaHUYEHHOCTh
JMana3oHa YUCell IPU OrpaHUYEHUN
KoJIn4yecTBa paspsnoB. [lepenonnenue
pa3psAHON CETKU

59

be33HakoBbIC ¥ 3HAKOBBIC JaHHEIC.
3HaKOBBIN OWT. JIBONYHBINH
JOTIOJTHUTETBHBIA KO OTPULIATETHHBIX
qucel




[To6uTOBBIE JTOTHYECKHE OTIEPAITHH.

60 Jlormueckuii, apupMeTHIECKUil 1
UKIMYECKUH CIBUTH

61 [lIndpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckiaoyaroniee NI

62 [IpencraBneHue U XpaHEHUE B TAMSTH
KOMIIbIOTEPA BELIECTBEHHBIX YHCEI
BrimonHenue onepanuii ¢

63 BEIIECTBEHHBIMH YHCIIAMH, HAKOIICHHE
OMMOOK NPH BBIYUCICHUIX
ITpakTnueckas padbora 1o Teme

64 «W3ydeHune nopa3psaHOro MAIIMHHOTO
NPEICTaBICHHS IIETIBIX U BEIIECTBEHHBIX
qHCeID)

65 AHam3 anropuTMOB
OTansl pelieHus 3a/1a4 Ha KOMITbIOTEpE.

66 HNHcTpymMeHTanbHBIC CPECTBA:
TPAHCISTOP, OTIIATINK, TPOPIITUPOBIINK
Cpena nporpamMmmupoBanus. KoMmmumsms

67 Y MHTEPIIPETALUS IPOTPaMM.
BuptyanbHble MaluHbl.
WNuTterpupoBaHHas cpena pa3padoTKH

68 MeTob! OTIIAAKH IPOTpaMM

69 THIBI TEpEeMEHHBIX B S3BIKE
IpPOTrpaMMUPOBAHUS

70 O0OpaboTKa HEeIBIX YUCEe

71 O0paboTKa BEIECTBEHHBIX YUCEI

72 CrnyualiHble U IICEBAOCITyYaiiHbIE YHCTIa




73

Betsnenus. CinoxHble yCIOBHS

74 [Muxisl ¢ ycioBueM
[{uKI1BI 1O TEPEMEHHOM.
75 B3anmMo3ameHs1eMOCTb pa3IMuHbIX BUJIOB
LIUKJIOB
76 O0paboTka HaTypaTbHBIX YUCEI C
UCTIOJIb30BaHUEM LIUKJIOB
HaxosxneHue Bcex NpOCThIX YHCEIN B
77 3aJJaHHOM Jmana3oHe [IpakTuueckas 05
pabota o Teme «Pemenne 3agad '
METOAO0M Tepedopar
78 WuBapuaHT 1ukia
79 JlokyMeHTHpOBaHHUE ITPOrpaMm
80 O0OpaboTKa TaHHBIX, XPAHSIIIUXCS B
daiinax
81 Pas0Ouenune 3amaun Ha roa3agayu
Hcnons3oBaHne cTaHIapTHON
82 O1OIMOTEKH A3bIKA IPOrPAMMUPOBAHMUSL.
[Toaxmrouenne OMOIMOTEK TOAIPOTrPAMM
CTOPOHHUX NPOU3BOAUTENEH
83 [Toanporpammsl (poreypsl 1
GbyHKIMH)
84 [ToanporpamMmsl (IporieTypsl U
GYHKITIH)
85 [TpakTnyeckas paborta o Teme 1
"Pazpabotka moamporpamm"
86 Pexypcus. PekypcruBHbIE 00BEKTHI

(ppaxransr). PexypcuBHBIE POLIETyPHI U




¢byukun. Mcnonb3oBanue cTeka s
opraHu3anu pCKypCUBHBIX BHI3OBOB

[TpakTuyeckas paborta o Teme

87 "PexypcuBHBIE TOAITPOrpaMMBbI"

88 Moy nbHBIN TPUHIUIT TOCTPOEHUS
IpOrpaMm

89 YuciieHHBIE METOIBI

90 [TpakTuueckas pabora Mo Teme
«HuceHHoe peleHre YpaBHEHUID)

01 Hcnonb3oBaHne TUCKPETU3ALNH B
BBIUMCIIUTENBHBIX 3a]]a9ax
[TpakTiueckas pabora Mo Teme

92 «IIpuOMMKEHHOE BEIYUCIICHHUE JTHH
KPUBBIX | IUTOMIAIeH Guryp»

93 ITpakTnueckas padbora no teme «Ilonck
MakcuMyMa (MUHUMYyMa) (pyHKIUN
O6paboTka CHMBOJIBHBIX JIAHHBIX.

94 Anroput™bl 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJCYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE
AnTopUTMBI 00pa0OTKH CUMBOJIBHBIX

95 CTPOK: pa30MeHNE CTPOKH Ha CIIOBA 110
POOEJIbHBIM CUMBOJIaM
ANropuT™MbI 00pabOTKH CUMBOJIBHBIX

96 CTPOK: MOMCK MOJCTPOKU BHYTPHU JTaHHOU

CTPOKH; 3aME€Ha HAWJICHHOW MOJICTPOKHU
Ha JPYTYIO CTPOKY




97

[IpakTnueckas pabora 1o Teme
"O0OpaboTKa CTPOK C UCTIOIH30BAHHEM
GbyHKUMH cTaHAapTHON OMOIMOTEKN
A3bIKa MPOrpaMMHUPOBaHUS"

98

['eneparus cjioB B 3a1aHHOM aji(haBHUTE

99

MaccuBBbI U IIOCJIENOBATEIILHOCTH YHCEIL.
ITpakTrueckas padbora 1o Teme
"3amnosaHeHne MaccuBa"

0.5

100

O06006111EHHbIE XapaKTEePUCTUKN MacCUBa

101

JIMHEWHEBIN MOMCK 3aIaHHOT0 3HAUCHUS B
MmaccuBe. [IpakTuueckas paboTa 1mo reme
"JInHeHBIA TOUCK 3aJaHHOTO 3HAYEHUS

B Maccuse"

0.5

102

[TpakTrueckas pabora no teme "Ilonck
MUHHUMAJIBHOTO (MaKCUMaJIbHOTO)
JJIEMEHTA B YMCIIOBOM MaccuBe'

103

CopTHpoBKa OJHOMEPHOTO MacCHBA.
[IpocTeie METOIbI COPTUPOBKHU.
[IpakTrueckas padbora 1o Teme
"[IpocThie METOIBI COPTUPOBKHU MaccuBa'

0.5

104

CoptupoBka ciusiHueM. beicTpas
COPTHPOBKA MacCHBa (AJITOPUTM
QuickSort). ITpaktuueckas pabora 1mo
teme "bricTpas copTupoBka maccupa"

0.5

105

JIBOMYHBIN ITOUCK B OTCOPTUPOBAHHOM
maccuse. [IpakTudeckas pabora no reme
" JIBOMYHBIN TOUCK"

0.5

106

JIBymMepHbIE MacCHBBI (MAaTPHILIbI)




107 AnroputMbl 00pabOTKH MaTPHIL 1

108 Pemienue 3a1a4 aHanuza JaHHBIX 1

109 CpenctBa TEKCTOBOIO IpoLeccopa 1

110 KommproTepHas BEpcTka TeKCTa 1
[IpakTuueckas pabora no teme "BépcTka

111 JIOKYMEHTOB C MATEMAaTHYECKUMU 1 1
bopmymnamu"

112 HNHCTpyMEHTHI perieH3upOBaHMs 1

113 [TpakTnueckas pabora 1o Teme 1 1
"MHOroCTpaHU4HbIE TOKYMEHTHI"
Ob6naunsle cepBuchl. KomnekTuBHas

114 paborta c nokymentamu. [IpakTuueckas 1 05
pabora mo Teme "KoyuekTuBHas pabora ¢ '
JTIOKyMeHTaMu"

115 Anamu3 ganabeIX. bonpine naHHble

116 MarmmaHoe 00y4deHuHe

117 AHamn3 JaHHBIX C IIOMOIILIO 1
AIEKTPOHHBIX TAOJIHIL
[TpakTuyeckas pabota o Teme "AHanusz

118 JTAHHBIX C TIOMOIIIBIO AJIEKTPOHHBIX 1 1
Tadu"”
[Toctpoenne rpaduKoB GyHKITHIA.
[TpakTrdeckas pabora Mo Teme

119 "HarnsimHoe npencTaBieHue pe3yibTaToB 1 05

CTaTHCTUYECKON 00pabOTKU TaHHBIX B
BUJIC TMarpaMM CpPeICTBAaMH PEeIaKTopa
AJIEKTPOHHBIX TAOIHIT"




Jlunnu tpenna. [paktuueckas padota no

120 teme "[logbop nuHMYM TpeH A, 1 0.5
IIPOrHO3UpOBaHUE"
[Ton6op mapamerpa. [TpakTuyeckas

121 pabota nouTeMe "UucneHHoe penieHue 1 05
ypaBHEHHUH ¢ TTOMOIIBIO TO00pa
napamerpa"
OnTuMH3aIms Kak MOUCK HAMITYYIIETO
pEIIeHUs B 3a[JaHHBIX YCIOBHSIX.

122 [TpakTrdeckas pabora 1o Teme 1 0.5
"PermieHue 3ama4 ONTUMHU3ALUH C
MTOMOIIBIO DJIEKTPOHHBIX TabIuUIT"

123 PeszepBHOE Bpems 1

124 PezepBHOE Bpems 1

125 PesepBHOE Bpemst 1

126 Pe3epBHOE Bpems 1

127 PeszepBHOE Bpems 1

128 PesepBHOE Bpemst 1

129 PesepBHOE Bpems 1

130 PeszepBHOE Bpems 1

131 PeszepBHoe Bpemst 1

132 PesepBHOe Bpemst 1

133 PesepBHOE BpeMms 1

134 PeszepBHOE Bpems 1

135 PesepBHOE BpeMms 1

136 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

136

21.5




11 KJIACC

KouanuyecTBo yacos DJIeKTPOHHBbIE
Ne ara u(poBbIe
n/n Tewa ypoka Bceero Kontponnurie | Tpakriyeckue fI[Sy‘IeHI/Iﬂ :)16[()1:11;0B3Teﬂbﬂble
padoThI padoThbI pecypesI
KomngectBo nnpopmarmm 1
AJNTOPUTMBI CXKATHSI TAHHBIX
AnroputMm Xaddpmana 1
[IpakTrueckas padora o teme "Cxxatue
4 JQHHBIX C ITIOMOILBIO AJITOPUTMA 1 1
Xaddpmana"
5 Anroputm LZW 1
AJNTOPUTMBI C)KATHS JTAHHBIX C TIOTEPSIMHU.
6 [IpakTryeckas pabota o Teme "Crkatue 1 05
JTaHHBIX ¢ moTepsmu (anroputmel JPEG, '
MP3)"
7 CkopocTb nepeiauul JTaHHBIX
8 [ToMexoycTONYUBBIE KOJIBI 1
9 [IpakTuyeckas pabora 1o Teme 1 1
"IIomexoycToitunBbie KOAbI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3auMozeiicTBrue. CuCTeMHBIN d(PPeKT. 1
VYnpasieHnue Kak UHPOPMALMOHHBIN
mpouecc. ObpaTHast cBsI3b
11 Mopenu u MOACTHPOBAaHUE
12 I'padbr
13 Pemenue 3a1a4 ¢ nomorsio rpagos 1




14

epeBbs

15 OcCHOBBI TEOPUH UTP
[Ipaktnyeckas pabora o Teme "[lonck

16 BBIMIPBIIIHON CTPATETUH B UTPE C MOJTHOM
nHpopmanmen"

17 CpencTBa HCKYCCTBEHHOT'O UHTEIIEKTa

18 IIpakTuyeckas pabora no teme "Cpezncraa
HCKYCCTBEHHOT'O MHTEIIEKTa"
dopmanu3anys NOHATUS AJITOPUTMA.

19 Mamuna TrerOprHra Kak YHUBEPCAJIbHAS
Mozenb BeluuciaeHui. Tezuc Uépua—
TrropuHra
[IpakTrueckas pabota o Teme

20 "CocTaBiieHHe MPOCTOH MPOTPaMMBI ISt
MauHbl Teropunra"

21 Mammna I[octa

22 Hopmanshbie anropudmer Mapkosa
AJropuTMHUYECKH HEpa3peLInmbie

93 3aja4du. 3aa4a OCTaHOBA.
HeB03M0KHOCTB aBTOMaTUYECKOU
OTJIAJIKUA IPOTrpaMM

24 Co>XHOCTb BBIYUCIICHUI
[Tonck NpoCTBIX YUCEN B 3alaHHOM

25 JIara3oHe ¢ IOMOIIbIO alropUTMa
«pereTo JparocheHar

26 [IpakTuueckas pabora no teme "Ilonck

IIPOCTBIX YKCEN B 33JaHHOM J1Mara3oHe"




27

MHoropa3psHble Leble Yicia, 3a1a491
JUTMHHON apu(METHKH

28

[IpakTudeckas padora mo Teme
"Peanu3aiiusa BEIYHUCIEHUI C
MHOTOpa3psIHbIMU YKrciIamMu"

29

CnoBapu (accollMaTUBHBIE MACCHUBBI,
0TOOpaxeHws ). XAII-TaOIUIIBL.
[TocTpoenue anpaBUTHO-YACTOTHOTO
CJIOBapsi JJIs 33/IaHHOTO TEKCTa

30

[IpakTnueckas pabora o Teme
"[TocTpoenue angaBUTHO-YaCTOTHOTO
cJI0Baps JIs 3ajaHHOI0 TeKcTa"

31

AHanm3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brinenenue nmocnenoBateilbHOCTER IO
mabony. Perysipabie BEIpaKeHUS.
YacToTHBIN aHAIN3

32

[IpakTuueckas pabora no teme "AHanu3
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Creku. AHanu3 NpaBUILHOCTU
CKOOOUYHOTO BBIPAKEHUS

34

Brruncnenue apudmMeTudeckoro
BBIpa)KCHUSI, 3aIIMCAHHOTO B
nocThuKCHOM Gopme

35

[IpakTudeckas pabora 1o Teme
"Boruncienue apupmMeTu4eckoro
BBIPaKCHUS, 3aIIMCAHHOTO B
noctdukcHoi Gopme"




36

Ouepenn. Mcnions3zoBanue ovuepenu 1is
BPCMCHHOT'O XpaHCHUA JaHHBIX

37

[IpakTudeckas pabora 1o Teme
"Wcnons3oBanue oyepenn"

38

JepeBbsi. Peanu3zanus aepeBa ¢ MoOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J{BOn4YHBIE
(Ounapusie) nepesbs. [locTpoenue nepesa
JUTSE 33IaHHOTO apu(PMETUIECKOTO
BBIPKCHUS

39

[IpakTnueckas pabora o Teme
"Mcnonb30BaHue 1€PEBHEB IS
BBIYUCIICHUS apU(hMETHIECCKUX
BbIpaKEHU"

40

PexypcuBHBIC anropuT™MbI 00X0/1a epeBa.
Hcnonk30BaHue CTeKa U OUYCPEIH IS
o0xoJa nepena

41

PekypcuBHbBIe anroput™Mel 00X0/a JAepesa.
Hcnonp3oBaHue cTeka U o4epenu st
o0xoxa nepena

42

Anroputmsl Ha Tpadax. [loctpoenune
MUHHMaJIbHOT'O OCTOBHOTO JIepeBa
B3BEIIEHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rmybuny. O6xox rpada B
LIUPUHY

44

KonndecTBo pa3inyHbIX MyTEH MEKIY
BEpIIMHAMH OPUCHTHPOBAHHOTO
AIUKIMYECKOTo rpada




45

Asnroput™m JIeHKCTpBHI.

46

[IpakTudeckas pabora 1o Teme
"BpIumcieHne JUIMHBI KpaTYaiIero myTH
MEXAy BepIIMHaMU rpaga (aJIroputm
JevikcTpsn)"

47

Anroputm @noiina—Y opiasuia

48

3amauu, penraeMble ¢ TOMOILBIO
JUHAMHYECKOTr0 MPOrpaMMUPOBAHHUS:
BBIUHCIICHHE PEKYPCUBHBIX (DYHKINN

49

[IpakTuueckas pabora o Teme
"Breruncienne peKypcuBHBIX (QYHKIMHI C
MIOMOUIBI0 JUHAMUUYECKOTO
MporpaMMUpoBaHus"

50

3agaun, perraemMbie ¢ TOMOIIBIO
OIUHAMHUYCCKOI'O HpOFpaMMI/IpOBaHI/IH:
MOICYET KOJMYECTBA BAPUAHTOB

51

[IpakTrueckas padora o reme "[loacuér
KOJIMYECTBa BAPHAHTOB C ITOMOIIIBIO
JUHAMHYECKOIro porpaMMupoBaHus”

52

3agauu, perraemMbie ¢ MOMOIIbIO
JUHAMHYECKOTO MPOrpaMMUPOBAHHUS:
3aJ1a4i ONTHMH3AIHN

53

[TonsTHe 0 mapagurmax
nporpammupoBanusi. O630p SI3BIKOB
IIPOrpaMMUPOBAHUS

54

[TonsTrie 06 06 bEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMHUPOBAHUH




OO0BeKTHI U Kitacchl. CBOMCTBA U METObI

55
00BEKTOB
56 OOBEKTHO-OPHUEHTUPOBAHHBIHN aHAIN3
[IpakTudeckas paborta 1o Teme
S7 "Hcnonb30BaHne TOTOBBIX KJIACCOB B 1
nporpamMme"
58 PazpaboTka nporpaMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO TIOIX0/1a
[IpakTrueckas padora "Pa3paboTka
59 MIPOCTOM MPOTPaMMBI C HCITOIB30BAHUEM 1
KJ1accoB"
WNukancymnsmust. [Ipaktudeckas pabota mo
60 teme "Pa3pabotka Kimacca, 0.5
HCTOJIb3YIOIIETr0 NHKAICYIISAINI0"
61 Hacnenosanue. [Tomumopduzm
62 [IpakTudeckas paboTta 1o Teme 1
"Pa3paboTka nepapxuu Kiaaccon"
Cpenbl ObICTPOIl pa3pabOTKU IPOrPaMM.
63 [IpoexTrpoBanue uHTEpdeiica
MI0JIb30BATEN
64 [IpoexTupoBanue uHaTEpdEtica
MOJTE30BATEIIS
65 Hcnonp30BaHue TOTOBBIX YIPABISIEMbIX
3JIEMEHTOB JJIsl IOCTPOEHUs HHTepdeiica
[IpakTrdeckas paborta 1o Teme
66 "Pa3paboTka nmporpamMmsl ¢ rpauIecKiM 1

unrepdeiicom"”




N3yuenne BTOpPOro si3pika

o7 IPOTPaMMHPOBAHUS

68 N3ydenue BTOpOro s3bika
MIPOrPaMMUPOBAHUS

69 Dranbl KOMIIBIOTEPHO-MAaTEMaTHUYECKOTO
MO/JICITUPOBAHUS
JlickpeTusanus npu MaTeMaTHUYeCKOM

70 MOJIETUPOBAHUHU HETPEPBIBHBIX
nporeccoB. MoaenupoBaHue ABIKEHUS

7 [IpakTuueckas pabora o Teme 1
"MonenupoBanue qBUKEHUS"

MogenupoBaHie OMOJIOrMYECKUX CHCTEM.

7 [IpakTrueckas pabota o Teme 05
"MopenupoBaHie OHOIOTHIECKHX '
cuctem"

MareMaTHuecKkue MOJETH B SKOHOMUKE.

73 BrrauciaurenbHbIe SKCTIEPUMEHTHI C
MOJICIISIMH
BepostHocTHBIE MOnenu. [IpakTnyeckas

74 pabora o Teme "HMIMuTanonHoe 0.5
MO/ICJIMPOBAHUE C TOMOILBIO METO/1a
Momnrte-Kapno"

75 KomnproTepHoe MOZeTupoBaHie CHCTEM
yTpaBJICHUS

76 O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

7 TabnuunbIe (pensIuoHHbIC) Oa3bl TaHHBIX

78 [Touck, copTupoBKa U QUIBTpALIUS

JaHHBIX. 3aIPOCHl Ha BEIOOPKY JTaHHBIX.




3ampockl ¢ mapameTpamu. Beraucnsiembie
TIOJIS B 3aIpOCax

[IpakTryeckas pabora o Teme "Pabora ¢

79 . .
roToBoii 0a3ol JaHHBIX"
MHuoroTtabanyabsie 0a3bl JaHHBIX. THUIIBI

80 cBsizel MexAy Tabnuuamu. BaenHuit
kitou. LlenmocTHOCT 0a3bl JaHHBIX
[IpakTuueckas pabora 1o Teme

81 "Pa3zpaboTka MHOTOTaOIMYHOM Oa3bI
TaHHBIX"

82 3anpockl K MHOTOTAOIUYHBIM 0azaM
JAHHBIX

83 [IpakTrueckas padota o Teme "3anpockl
K MHOTOTa0JIHM4YHOH 0a3e maHHbIX"

84 S3bIk ynipaBneHus qaHHeiMu SQL
[IpakTuueckas paborta o Teme

85 "VrpalieHHe JaHHBIMU C TIOMOIIBIO
si3bika SQL"

86 Hepensunonnsie 6a3bl JaHHBIX.
DKCHEepPTHBIE CUCTEMBI

87 HNHTepHET-IPHITOKESHUS
[lonsiTHE O CEpBEPHON M KIIMEHTCKOU

88 gacTsx caiiTa. TeXHONIOTHS «KITUSHT —
cepBep», €€ JOCTOMHCTBA U HEAOCTATKHU

89 OcHogsl s13p1ka HTML

90 [IpakTnueckas pabora o Teme
"CozaHne TeKCTOBOW BeO-CTpaHUIIBI"

91 OcHogsl s13p1ka HTML




92

OcHoBsl a361ka HTML

[IpakTudeckas pabora 1o Teme
"Co3nanue BeO-CTpaHHUIIbI, BKITFOYAOIIEH

93 . 1
MYJIbTUMEINIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIC, BUJIEO0)"
OCHOBBI KaCKaIHBIX TaOJUIL CTUIICH
94
(CSS)
[IpakTuueckas pabora 1o Teme
95 "OdopmiieHre CTpaHUIIBI C TOMOIIBIO 1
KAaCKaJgHBIX TaOmuI[ cTiiein"
96 Cuenapuu Ha si3bike JavaScript
97 Cuenapuu Ha si3bIke JavaScript
98 ®dopmbl Ha BEO-CTpaHHMIIC
[IpakTdeckast pabora 1o Teme
99 \ " 1
O6paboTka qaHHBIX (HOpM
100 Pa3memenue Be6-caiiToB. Ycmyra
XOCTHHTA. 3arpy3ka (aitjioB Ha CalT
Kanpuposanue. Mcnpasienue
101 nepcnelfTHBm. I'ucrorpamma. Koppexkius
YpOBHEHN, KOPPEKITHS IIBETA.
ObeciBeurBaHNE [[BETHBIX H300pakeHUN
Broa n3o0paxeHuit ¢ HCIIOJIb30BaHUEM
102 Pa3TUYHBIX ITU(PPOBBIX YCTPOUCTB. 05
[IpakTudeckas pabora 1o Teme
"O6paboTka 1udpoBbIX poTorpaduii”
Peryms. Pabora ¢ obnactamu. OUmbTphl.
103 [IpakTuueckas pabora no teme "Peryib 0.5

uudpoBsix poTtorpadpuit”




MHorocnoiiable 1300paKeHUs.

104 TexkcroBble cnon. Macka ciiosi. Kanael.
CoxpaHeHue BbIIETICHHOH 001acTu

105 [IpakTuueckas pabora 1o Teme 1
"MHorocoiHbie n300paxeHus"
[ToaroroBka witocTpanuii 11 Beo-

106 caiitoB. [IpakTiueckast pabora 1o Teme 0.5
" AHUMHPOBaHHBIE N300paKeHU"

107 Bexkropnas rpaduka. Bektopuzamus
PacTpPOBBIX U300PAKEHUIM

108 [IpakTudeckas pabora 1o Teme 1
"BextopHas rpaduxa”

109 [TpuHIIMIIBI HOCTPOCHUS U
penaKTUPOBaHUS TPEXMEPHBIX MOJIETICH
[IpakTuyeckas pabora 1o Teme

110 "Co3anne npocThIX TPEXMEPHBIX 1
monenen"”

111 Cerounbie MoaeIl. Matepuasl

112 [IpakTudeckast pabora 1o Teme 1
"Cerounble moaenu"

113 MonennpoBaHue HCTOYHUKOB
ocsenleHus1. Kamepsl

114 [IpakTudeckas pabora 1o Teme 1
"Penpepunr"

115 AnnutuBHbBIE TeXHOIOTHH (3D-
MIPUHTEPHI)

116 [IonsiTHE O BUPTYaJIbHON PEATIBHOCTH U

JIOTIOJIHEHHOM PEAJIbBHOCTU




117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PezepBHOe Bpemst 1
121 PesepBHOe Bpems 1
122 PesepBHoe Bpems 1
123 PezepBHoe Bpems 1
124 PesepBHOE BpeMs 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PezepBHOE Bpemst 1
128 PesepBHOE Bpems 1
129 PesepBHOe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHoe Bpems 1
134 PezepBHOe Bpemst 1
135 PesepBHOE BpeMms 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 36,5

[TPOTPAMME







MPOBEPSIEMBIE HA EI'D IO UH®OPMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHMUS

Kon
NPoBePsAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHON MPOrpaMMBbI CPeAHEro 0011ero
oOpa3oBaHus

1.

3nams (nonumams)

11

[ToHnMaHMe OCHOBHBIX HPUHIUIIOB YCTPOWCTBA U (YHKIIMOHUPOBAHUS
COBPCMCHHBIX CTAllTMOHAPHBIX U MOOMIBHBIX KOMIIBIOTCPOB;, TGHI[CHIII/Iﬁ
Pa3BUTHA KOMIIBIOTCPHBIX TCXHOHOFHﬁ; BJIaACHHUC HAaBbIKAMHU pa6OTBI C
OTEPAIIMOHHBIMH CUCTEMaMH M OCHOBHBIMH BHIIAMHU TIPOTPAMMHOTO
obecnieyeHHst IS pelieHWs y4YeOHBIX 3aJad 10  BHIOpaHHOU

crelralIn3alun

1.2

Hannuaue HpC,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX IMpUHOUIIAX OpraHu3aluvu H

(GYHKIIMOHUPOBAHUS KOMITBPIOTEPHBIX CeTel

1.3

IlonnMmanue OCHOBHBIX IIPUHIUIIOB JUCKPCTU3alINKU Pa3JINYHBIX BHUJ0B

uHhopmauu

14

[Tonnmanue 6a30BBIX AITOPUTMOB OOPAOOTKH UYMCIOBOM M TEKCTOBOM
uHbopMalMy (3amuch YHCEN B MO3UIMOHHON CHUCTEME CUYHUCICHUS,
JIETUMOCTb LIEJIBIX YMCEN; HAX0XKIEHUE BCEX MPOCTHIX YHCEI B 3aIaHHOM
nuana3zoHe; o0pa0oTka MHOTOPa3psAHBIX [ENbIX YHUCEN;, aHalu3

CUMBOJIBHBIX CTPOK U JIPYTUX), AJITOPUTMOB ITIOMCKA U COPTUPOBKHU

1.5

3HaHue (b}/HKI_II/IOHaJ'IBHLIC BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCIACTB

cpenbl pa3paboTku

1.6

BnageHne OCHOBHBIMH CBEIEHUSIMH O 0a3ax NaHHBIX, UX CTPYKTYpE,

CpeAcTBax COo37aHus U pabOTHI ¢ HUMH

1.7

Ilonumanue BO3MOKHOCTEHN u OTpaHUYECHUN TEXHOJIOT U1
MCKYyCCTBEHHOTO HWHTEJUIEKTa B pa3jMYHBIX O0OJACTAX; HAJIWYHE
NPEJCTaBICHU 00 HMCIONBb30BaHUH MH(POPMAITMOHHBIX TEXHOJIOTHI B

Pa3IMYHBIX TPOPECCHOHATBHBIX chepax

1.8

Bnagenue TeopeTMdyecKUM ammapaToM, MO3BOJISIOIIMM OCYIIECTBISAThH
Mpe/ICTaBICHHUE 3aIaHHOT0 HATYPaJIbHOTO YHCIIA B PA3IMYHBIX CHCTEMAaxX
CUMCJICHUS; BBIMOJHITH MpPeoOpa3oBaHMsl JIOTUYECKUX BBIPAKEHUH,
MCIOJIB3YS 3aKOHBI aNreOpbl JOTUKU; ONpPeAeNaTh KpaTyaliiuil myTh BO
B3BEIICHHOM Tpade ¢ KOJIWYECTBO TMyTell MeXIy BepIIMHAMU

OPUCHTHUPOBAHHOI'O alTUKIINYCCKOT'O rpa(ba




2.1

Ymemo

VYMeHne wHCHoIL30BaTh KOMITBIOTCPHO-MAaTEMATUICCKUC MOACIU JJIA
aHaJIM3a 00BEKTOB U MPOIIECCOB: (OPMYITUPOBATH IICITb MOICTUPOBAHUS,
BBINIOJIHATH aHAJIM3 PE3YJIbTATOB, MOJYUYSHHBIX B X0/ MOJICIHUPOBAHHUS,
OLICHMBATh AJICKBATHOCTh MOJICITH MOJACIHPYEMOMY OOBEKTY HIIH
IpOIIECCy; MPEACTABIATh PE3yJIbTAThl MOJCIUPOBAHUS B HATJISIHOM

BHUIE

2.2

VYMeHue Kiaaccu(UIMPOBATh OCHOBHBIE 33Jaydl aHalIM3a JaHHbIX
(mporHozupoBaHue,  Kiaccuukauus, — KilacTepu3alus,  aHAIU3
OTKJIOHEHUI1); TOHUMATh MOCJIE0BATEIbHOCTD PEIICHHUS 3a/1a4 aHAJIN3a
JTaHHBIX: cOOp NEPBUYHBIX JaHHBIX, OUMCTKA U OLIEHKA KaueCTBa IaHHBIX,
BIOOp M (MJIM) NOCTPOCHHE MOJEeNM, Mpeodpa3oBaHUE JIAaHHBIX,

BU3yalin3alvd JaHHBIX, HHTCPIPCTAIUAd PE3YJIbTATOB

2.3

2.4

YMmeHue — ompenenitb  MHPOPMALMOHHBIH  00BEM  TEKCTOBBIX,
rpadpuuecKuX M 3BYKOBBIX JAaHHBIX TIpUM 3aJaHHBIX MapaMeTpax
JUCKpPETU3ali. YMEHHUE OIPEAeNATh CPEIHIOI CKOPOCTh Iepenadu
JAHHBIX, OLCHMBATh W3MEHEHHE BPEMEHHU Nepefadd NpH H3MEHEHUH

MHPOPMAIIMOHHOTO 00bEMA TAHHBIX U XapaKTEPUCTUK KaHAlla CBSI3U

YMeHre CTpOUTh KOJ, 00ECICUYHMBAIONINNA HAWMMEHBIITYI) BO3MOXKHYIO

CPEIHIOI0 JUTHHY COOOILEHHSI ITPH N3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHue HCnoJib30BaTh NPU PEUICHUHM 3aJad CBOMCTBA MO3UIIMOHHOMN
3allMCH YUCEJl, aJITOPUTMBbI ITOCTPOCHUS 3alMCH YUCJIAa B TO3ULIMOHHOMN
CHCTEME CUHCIICHHS C 3aJaHHBIM OCHOBAHUEM WM MOCTPOCHUS YHUCIIA I10
CTpPOKE, COJAEpXkalleil 3amuch 3TOTO 4YHCJIa B IMO3WLIHOHHON CUCTEME
CUMCIICHMS C  3aJaHHBIM  OCHOBAaHHWEM; YMEHHE  BBIIIOJIHATH

apI/I(bMeTI/I‘ICCKI/Ie OII€panv B ITO3UIIUOHHBIX CUCTCMAX CUUCIICHUA

2.6

YMeHue CTpOUTh JIOTHYECKOE BBIpAXKEHHE B TU3BIOHKTHUBHOW U
KOHBIOHKTUBHOM HOpMaibHBIX ¢dopMax 1o 3aJaHHONW Tabiuie
UCTUHHOCTH; HCCIIEIOBaTh OOJNACTh HMCTUHHOCTH BBICKA3bIBAHUS,

COACPIKALICTO IICPEMCHHBIC,; PCIIATh HECIJIOKHBIC JIOTUYCCKUC YPABHCHUSA

2.7

VYMeHue pemars alropuTMHUECKHE 3aJauM, CBS3aHHBIE C aHAJIN30M
rpa¢oB (331a4M MOCTPOEHUSI ONTUMAIBHOIO MYTH MEXIy BEpIIMHAMHU
rpada, onpeaeneHus KOJIMYeCTBa Pa3IMYHbIX MyTel MeX 1y BEpLUIMHAMU

OPUEHTUPOBAHHOTO AIUKINIECKOTO rpada)

2.8

YMeHHe UCIIoIb30BaTh JEPEBbs IIPU aHAIIN3€E U IOCTPOCHUU KOAOB U IS
NpeJCTaBIeHUs apu(METHUECKUX BBIPAKEHUH, NMpPHU pPEUICHUH 3a7ad

MMOUCKa U COPTUPOBKH; YMCHHUEC CTPOUTH ACPCBO UIPHI IO 3aJJaHHOMY




aNrOpuUTMy; pa3padaThiBaTh 1 0OOCHOBBIBATH BBIUTPBIIIHYIO CTPATETHIO

UTPBI

2.9

VYMmenune AHAJIM3UPOBATh AJTOPUTMBI C HCIOJIB30BAHHUEM Ta6J'II/IH
TPACCUPOBKHU,; ONIPCACTIATH 0e3 UCIOJIL30BaHU KOMITIBIOTEPA PE3YJIBTATEI
BBIINIOJIHCHUA HECJIOKHBIX IIPOrpaMM, BKIIFOUAIOIIUX TUKJIbI, BETBJIICHUA U

MMOAIIPOrpaMMBl, ITPH 3aJaHHBIX UCXOAHBIX TaHHBIX

2.10

YMeHue omnpenensaTh CI0XHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
aJITOPUTMOB (CyMMHpOBaHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MacCUBa,
nepeOopHbIe alrOPUTMbI, ABOUYHBIA IMOWCK) M MPUBOAUTH MPUMEPHI
HECKOJIBKMX aJTOPUTMOB pa3HOM CIOKHOCTU MJI pEUIeHUs OJHOMU

3a71a4u

2.11

Brnagenue yHUBEpCaTbHBIM SI3BIKOM MPOTPAMMHUPOBAHHUS BBICOKOTO
ypoBHs (ITackainb, Python, Java, C++, C#), npeacraBneHus MU 0 6a30BbIX
TUTIAX IAHHBIX U CTPYKTYpaX NaHHBIX; YMEHHE HCIIOJIh30BaTh OCHOBHBIE
VOPAaBISAIOMIME  KOHCTPYKIIMM;  YMEHHE  OCYIICCTBISATh  aHAIU3
MPEIJIOKEHHOW  TPOTPaAMMBI:  ONPEACIATh  Pe3yibTaThl  PabOTHI
MIPOTPaMMBbI TIPH 3aIaHHBIX HCXOIHBIX JAaHHBIX; OMPEACIIATh, IPH KAaKUX
WCXOJHBIX JIAHHBIX BO3MOXKHO ITOJIYYCHHE YKa3aHHBIX PE3yJIbTaTOB;
BBISIBJISITH JIAHHBIC, KOTOPBIE MOTYT INPUBECTH K ONIMOKe B padore
MpOrpaMMbl;  (OPMYJIMPOBATH  TMPEJIOKEHUS  TI0  YIIYYIICHUIO

MMpOrpaMMHOIO KOJa

2.12

YMeHue peanu3oBbIBATb Ha BBIOPAHHOM JJIS H3YYEHHS SI3bIKE
nporpaMMupoBaHus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 00paboTku YHCell, YHUCIIOBBIX
MOCJIEIOBATENIbHOCTE M MAaCCHUBOB: MPEJICTABICHWE 4YHUCIA B BUIE
HaObopa TMPOCTHIX COMHOXXHTEJICH; HaxXOXKACHHE MaKCHUMalbHOU
(MHHMMAaNBHOW) U(GPBI HATYPATHHOTO YUCHA, 3aIIUCAHHOTO B CHCTEME
CUHMCIICHMSI C OCHOBaHMEM, He mnpeBblatomiuM 10; BbIUUCICHUE
0000IEHHBIX XapaKTEPUCTHK JJIEMEHTOB MacCHBa WM YHCIOBOMN
MIOCJIEI0BATEIbHOCTU (cyMMBl, MIPOU3BEICHUS CPEIIHETO
apu(MEeTHYECKOTO, MHHHMAIFHOTO W MAaKCHMaJbHOTO JJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIOMIUX 33JaHHOMY YCJIOBUIO);
COPTHUPOBKY 3JIEMEHTOB MaCCHBa; YMEHHE MCIOJIb30BaTh B MPOTrpaMMax
JIAHHBIE PA3JTMYHBIX TUIIOB C y4€TOM OTPAaHWYCHUW HaA JMAMa30H X
BO3MOJKHBIX 3HAUCHHUH, MPUMEHSATH TPH DPEIICHUH 33/ad CTPYKTYpPbI
JNAHHBIX (CIUCKH, CIIOBapH, CTEKH, OYepelau, IEpeBbs); MPHUMEHATH
CTaHJIapTHBIE U COOCTBEHHBIE MOIMTPOTPAMMBI JIsl 00paOOTKH YHCIOBBIX

JAaHHbIX U CHMBOJIBHBIX CTPOK; HCIIOJIb30BATh ITPH pa3pa60TKe InporpamMmm




OMOIMOTEKH TOAMPOTPAMM; YMEHHE HCIIOJIb30BaTh CPEJCTBA OTIAJKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

VMeHne WHCIOIb30BaTh OJICKTPOHHBIC Ta6J'II/IIII)I JJIsL aHajm3sa,

MpesicTaBIeHUsT 1 00pabOTKM JaHHBIX (BKJIOYas BHIOOP ONTHUMAIBHOTO

2.13 pellIeHUs, TOA00p JUHUKM TPEHJa, PEeIICHUE 3ajad IMPOrHO3UPOBAHHMS);
YMEHHE HCMOJIb30BaTh TaOJIMUYHBIE (pENALUOHHBIE) 0a3bl JaHHBIX H
CIIPABOYHBIC CUCTEMBI
YMeHHe OpraHu30BBIBaTh JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
214 MCIIOJIb30BAHUEM  PA3JIMYHBIX  CPEJICTB  HU(MPOBBIX  TEXHOJOTHIA,

IMOHMMaHHE BO3MOXKHOCTE I_II/I(I)pOBBIX CCPBUCOB TOCYHNAPCTBCHHBIX

ycIiyT, U(GPOBBIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD
11O TH®OPMATUKE

Kon IIpoBepsiemMblii 3jIeMEHT COePKAHUSA

1 udposast rpaMOTHOCTH

OCHOBHBIE TEHJICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHoJorui. [lapaniensasie
11 BBIYMCIICHMs. MHOromnpoueccopHusie cucreMsl. Pacipenenéuueie

BBIYHUCIIUTEIIbHBIE CUCTEMBI U 00pab0OTKa OOJIBIINX TAHHBIX

IIpyHIMIIBI TOCTPOEHUSI U amMapaTHblE KOMIIOHEHTbl KOMITBIOTEPHBIX CETEH.
12 CereBbie mporokonbl. Cerp WHrepHer. Apnpecauuss B cetu VHTepHeT.
[Tporokomnsl cteka TCP/IP. Cuctema nomennbix umén. Paznenenue IP-cetn Ha

MMOACETH C IOMOIILI0 MAaCOK MOACETeH

@aitnosas cuctema. [louck B QaitioBoil cucreme. [IpuHIMIIBI pa3melieHus U
1.3 uMeHoBaHMs (ailioB B AoiroBpeMeHHoM namsatu. [laGionsl 1i1s onucaHus

rpymi (aitios

14 CKOpOCTb nepeaadyu  OaHHBIX. 3aBHCHMOCTD BpEMCHHU  II€p€aadud OT

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

[udpoBanue nanapix. CUMMETpUUHBIE U HecuMMeTpHUHbIe UG PHL. [Ludpsr

15 npoctoii 3amensl. [udp Lezaps. [Hudp Buxenepa. Anroput™m mudpoBaHus
RSA

Kogpl, mo3Bonstomuye oOHapyKUBAaTh U HCIPABIATh OUIMOKH, BO3HHUKAIOIIHE
1.6 npu nepenaue nanubix. Paccrosiare Xommunra. KogupoBanue ¢ moBTOpeHHEM

OUTOB. KO,[[BI XsMMHHTa

2 Teopernueckne 0CHOBBI HH()OPMATHKH

ZIBOI/ILIHOG KOJIHUPOBAHHUC. PaBHOMCpHHe n HCPAaBHOMCPHBLIC KOJBI.
21 HCKOI[I/IpOBaHI/Ie COO6H.[CHPII>1, 3aIMUCAHHBIX C MIOMOIIBIO HEPABHOMCPHBIX KOIOB.
Ycnosue daHo. HOCTpOGHI/Ie OAHO3HAYHO ACKOJAUPYEMBIX KOJOB C IMMTOMOIIBIO

nepesa

Teopernueckne MoaxoAbl K OLEHKE KojauuecTBa HHpopmauuu. EnuHuUIb
99 U3MEpeHuss KonudectBa HHpopMmanuu. AJaBUTHBI TOAXOA K OLEHKE
KoinyecTBa HMHQPOpPManuU. 3aKOH aAIUTHBHOCTH uHpopmamuu. Dopmyna

Xaptiau. Uadopmanus u BeposatHocts. Popmyna [llennona

Cucrembl cumciieHus. Pa3BépHyTas 3amuch IENbIX W JAPOOHBIX 4YHCEN B
HO3UIIMOHHONU cucTeMe cumnciaeHua. CBOWCTBA IMO3UIIMOHHON 3aIlCHU YHUCIIA:
2.3 KOJIMYECTBO UG B 3aIHCH, IPU3HAK JCITMMOCTH YHCIIa HA OCHOBAHUE CHCTEMBI

CUUCJICHHS. AJITOPUTM TI€peBOJA UEJIOro uucia W3 P-WyHOU cucTteMbl

CUMCJICHUS B JIECATUYHYIO. AJITOPUTM IepeBojia KOHeYHOW P-uuHoil npobu B




JNECATUYHYI0. AJNTOPUTM NEPEBOJA LEJIOr0 YHMCIIA U3 ACCITUYHONM CHCTEMBI
cuucineHusi B P-uunyto. IlepeBog koHeuHOU necsTU4HON apoOu B P-nunyto.
JIBonuHas, BOCbMEPHUYHAs U IIECTHAALIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b
MEXIy HHUMH. ApupMeTHYecKHe oOmepalud B MO3UIMOHHBIX CHCTEMax

CUMCJICHHUA

2.4

TpOI/I‘lHaH YpaBHOBCHICHHAsA CHUCTEMaA CUHCJICHUA. I[BOI/I‘IHO'I[GCHTI/I‘IHaH

CHUCTCMA CUUCIICHUA

2.5

KomupoBanue texcroB. Kommpoka ASCII. OnHoOaliTHBIE KOIUPOBKHU.
Crangapt UNICODE. Koguposka UTF-8. Omnpenenenuie nHpopMammoHHOTO

00BbEMa TEKCTOBBIX COO6IJ.I€HPII>1

2.6

2.7

KomupoBanue  um3oOpaxkenuit.  OneHka  MHPOPMALMOHHOTO  00BEMa
rpaduuecKux JaHHBIX MPU 33JaHHBIX Pa3pelleHUH U TIyOMHE KOAMPOBAHUS
nBeta. L{BetoBeie Monenu. KogupoBanue 3Byka. OneHka WH(GOPMAIMOHHOTO
00bEMa 3BYKOBBIX JaHHBIX MPH 33JaHHBIX YacTOTE€ JUCKPETU3aluU |

Pa3psIHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsATHE BBICKa3bIBaHUSA. BbICKa3bIBaTeNbHBIE (HOPMBI
(mpenukater). KBaHTOPHI CyIIeCTBOBAaHHS U BCEOOIIHOCTH.

Jlornyeckue omneparuu. Tabmuibl UCTUHHOCTH. Jlornyeckue BbIpaKEHUS.
Jlormueckne ToXxkaecTBa. Jlormueckue onepanqud M ONEPALMM  HAJ
MHO>KE€CTBaMHU.

3aKoHBl anreOpbl JIOTMKH. OKBUBAJIEHTHBIC IPEe0Opa30BaHUS JIOTHYECKUX
BbIpaXK€HH. JIornueckue ypaBHEHUS! U CUCTEMbI YPABHEHUM.

Jlornueckne ¢(yHKIMHU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKIMH OT KOJTMYECTBA apryMEHTOB.

Kanonuueckue Qopmbl TOrHUECKUX BBIPAKEHUN

2.8

COBepH_IeHHLIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (I)OpMLI,

AJITOPUTMBI UX TTOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTH

2.9

Jlornueckue »snemMeHTHl B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHoropa3psansslii cymmaTop. IloctpoeHue cxeM Ha JIOTMYECKUX 3JIEMEHTAX I10
3a/IaHHOMY JIOTUYECKOMY BBIPXKEHHIO. 3allUCh JIOTUYECKOTO BBIPAXKEHHUS IO

JIOTUYECKOU CXEME

2.10

MOI[CJII/I U MOJCIIMPOBAHUC. HCJII/I MOJCIIMPOBAHUA. AI[GKBEITHOCTB MOOCIN
MOJIETUPYEMOMY O0BEKTY UM mporieccy. DopManu3aius IpUKIaTHbIX 3a1a4.
[IpencraBnenue pe3yiabTaToOB MOJAEIUPOBAHUS B BHUAE, YAOOHOM IS
BOCIPHUATHS 4YeJOBeKOM. ['padudeckoe MpeACTaBICHUE aHHBIX (CXEMBI,

TaOIUIBL, TpaduKm).

211

HpeI[CTaBJ'ICHI/IC LOCJIBIX YHUCCII B IIaMATU KOMIIBIOTEPA. OFpaHquHHOCTB

Auarmna3oHa 4YHuCC IPpU OrpaHUYCHUN KOJIMYCCTBA pPaspsagoB. HepGHOHHeHHC




paspsnHON ceTku. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN JOTOJHUTENBHBIN KOJI OTPUIATEIbHBIX YUCE.

[To6uToBBle JsOrMYeckue omepanuu. Jlormueckuii, apudMeTHYECKHH U
uukiaudecknit capuru. lludpoBanne ¢ mnoMompbi0 MOOUTOBOW oOmepanuu

«uckimovaromee NJIN»

2.12

HpCﬂCTaBHeHI/Ie BCIICCTBCHHLIX YUCCII B ITIAMATH KOMIIBIOTCPA. 3Haqamaﬂ 4aCTb
U IIOpsAAOK 4YHucClIia. HI/IaHaSOH 3HAUCHUH BCIICCTBCHHBIX YHUCCII. HpO6HeMH
XpaHCHUA BCIICCTBCHHBIX YHCCII, CBA3AHHBLIC C OI'PAHUYCHUCM KOJIMYCCTBA
paspsaaoB. Brimmonnenue onepaunﬁ C BCHICCTBCHHBIMH 4YHUCJIaMH, HAKOIIJICHUC

OIIHOOK IMPU BBIYUCJIICHUAX

2.13

I'padp. OcHoBHble moHsATHA. Bunel rpados. Onucanue rpadoB ¢ NOMOIIBIO
MaTpUI] CMEXHOCTH, BECOBBIX MAaTpHIl, CIUCKOB CMEXHOCTH. Perienue
QITOPUTMUYECKHUX 3a/1a4, CBA3aHHBIX C aHaIM30M TpadoB (IOCTPOCHUE
ONTUMANIFHOTO IyTH MEXIy BEpUIMHAMU rpada, OnpeleeHrne KOJINYeCTBa

Pa3INIHBIX HyTefI MCXKAY BCpHIMHAMHW OPUCHTUPOBAHHOI'O AIUKIMYCCKOI'O

rpaca)

2.14

HepeBwsi. bunapnoe nepeBo. [epeBbs moucka. CrocoObl 00xona Jepesa.
[IpencraBnenue apupMeTndecKux BoIpAKEHUI B BUE epeBa. Vcnonbp3zoBaHue

rpadoB U 1epeBbEB MPHU OMUCAHUN 0OBEKTOB U NMPOIIECCOB OKPYKAIOIIET0 MUpa

2.15

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ TTOJIHOM nH(opmanueid. [loctpoenue nepesa
nepebopa BapHAHTOB, OMHCAHUE CTpPATETMH WIPHl B TaOJMUHON (opme.

Boiurpeiiiaeie U IpOUTPHILIHBIE TO3UIMH. BHIUTPHIIIHBIE CTPaTETUN

2.16

CpeactBa HCKYCCTBEHHOTO  HHTeiiekTa. MaeHtuduxamus U MOUCK
n300pakeHuil, pacrio3HaBaHue nuil. Mcnonb3oBaHre METOAOB UCKYCCTBEHHOTO
UHTENJIEKTa B oOydaromux  cuctemax.  Mcmonp3oBaHHE ~ METOZOB
HCKYCCTBEHHOT'O MHTEJIEKTa B podoToTexHuke. uTepHet Bemeil. Heliponusie

CETHU

ANTOpUTMBI M IPOTPAMMHUPOBAaHHE

3.1

(DopManmauI/m MOHATHA aJIrOPHUTMA. Mammna TBIOpI/IHFa KaK YHUBCpCaJbHas

MOJEJIb BIYMCICHUM

3.2

OrneHka cIOXHOCTH BbluucieHuil. Bpems pabGoTel u 00BEM HCIONB3yeMOM
aMsTH, HUX 3aBUCHMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OneHka
ACUMITOTUYECKONW CIIO)KHOCTH aQJITOPUTMOB. AJTOPUTMBI OJUHOMMAIBHOU
cioxkHoctu. IlepebopHble anroput™bl. [IpuMepsl pa3aHuUHBIX AITOPUTMOB

peICHuA OI[HOI71 3aga4u, KOTOPBIC UMCIOT pPa3JINIHYIO CIIOKHOCTDb




3.3

Omnpenenenre BO3MOXKHBIX PE3YJIbTaTOB PadOThl MPOCTEUIINX aITOPUTMOB
YOpPaBJIEHUS! UCIIOJHUTENISIMA U BBIYMCIUTENbHBIX alrOpUTMOB. OmnpeneneHue

HCXOIHBIX NAHHBIX, ITPU KOTOPLIX aJITOPUTM MOKET AATb Tpe6y€MbII>i pe3yiabTaTt

3.4

ANTOpUTMBI 00pa0OTKHM HATypaIbHBIX YHUCEI, 3alMCAaHHBIX B ITO3HIIMOHHBIX
cHUCTeMaxX CYHCJICHHUS: pa30MEHHE 3alKCh YHUClia Ha OTHEIbHbIC LUQPBHI,
HAXOXXJCHHE CYMMbI W TIPOHM3BeICHUS NUGDP, HAXOXKICHHE MaKCUMabHOU
(MUHUMATEHOM) IQPHI.

[IpencraBnenue yrcna B BuAEe HAOOpa MPOCTBIX COMHOXHUTENEH. ANTOpUTM
OBICTPOTO BO3BEACHHUS B CTeneHb. [lOMCK TPOCTBIX dYHCEN B 33aJaHHOM

AUaIna3oHe € MIOMOLIBIO aJITOpHUTMa «PCUICTO BpaTocq)eHa»

3.5

MHoropa3psiIHbIE TIeJIbIE YHCIIa, 33/1a4H JJTMHHON apu(PpMETHKH

3.6

3.7

A3k mporpammuposanus (Ilackans, Python, Java, C++, C#). Tunsl naHHbBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIE, CHUMBOJIBHBIE, JIOTMUECKHE. BeTieHus.
Cnoxnele ycioBus. Llukibl ¢ ycnoBueM. LIUKiIbl 10 nEpeMEHHOM.

OO6paboTka JaHHBIX, XpaHAIMXcs B (aitnax. TeKCTOBbIe U TBOMYHBIC (DAIIBI.
daiinossie niepemMeHHbie ((aitmoBeie ykazarenu). Urenue u3 (aiina. 3anuce B
daiin.

Pazouenne 3anaun Ha moa3anadu. [loanporpaMmel (TporieAypsl U QYHKITHH).

Vcnonp3oBanue cTaHAapTHON OUOIMOTEKH S3bIKa TIPOTPAMMHUPOBAHUS

Pexypcusi. PexypcuBHbie nponenypsl u ¢pyHKimu. Vcnonp3oBaHue cTeka s

opraHusalnu pCKypCUBHBIX BHI3OBOB

3.8

Yucnennsle MeToibl. TouHOE M NMPUOIMKEHHOE pelieHus 3aaauu. UucienHoe
pellleHre ypaBHEHMH ¢ MOMOLIbI0 1oadopa mnapamerpa. UucClieHHbIE METOJIbI
pellieHus] ypaBHEHMH: MeToJ] Inepedopa, METOJ IOJOBUHHOIO JENIEHHUS.
[TpubnnxEHHOE BBIUUCIEHHE JJIMH KpUBBIX. Bhruncnenue miomaneit guryp c
MIOMOILBIO YUCJIEHHBIX METOAOB (METOJ MPSIMOYTOJbHUKOB, METOJI Tpareuu).
ITouck makcumyma (MuUHMMyMa) (YHKIMHA OJHOM TEPEMEHHOW METOa0M

IIOJIOBHUHHOT'O JCJICHUSA

3.9

OOpaGoTka  CHMBOJIBHBIX  JaHHbIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
IpOrpaMMMpOBaHUS il  OOpabOTKM CHUMBOJBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOZACUYET KOJIMYECTBA IMOSBICHUN CHMBOJA B
CTpOKe, pa30ueHHe CTPOKM Ha cJOoBa MO MPOOETbHBIM CHMBOJAM, IOUCK
MIOACTPOKH BHYTPHU JaHHOW CTPOKH, 3aMEHA HANUJCHHOW MOJCTPOKHU Ha IPYTyIO
cTpoky. ['eHepamus Bcex CJIOB B HEKOTOPOM ai(aBHTE, yIOBIECTBOPSIOIIMX
3aJaHHbIM orpaHndeHusM. [IpeoOpasoBaHue 4mcia B CHMBOJIBHYIO CTPOKY U

obOpatHO

3.10

MaccuBbl W IIOCIIEOBATEJILHOCTA 4HCENl. BblunciieHHne 0000IEHHBIX

XapaKTCPUCTHK JJICMCHTOB MaCCUBa MU YHUCIOBOM IIOCICA0BATCILHOCTU




(cyMMbl, TpoM3BEICHHS, CpeAHEro apupMeTHYecKOoro, MHUHHUMAJIBHOIO H
MaKCHUMAaJIbHOTO 3JI€MEHTOB, KOJUYECTBAa JJIEMEHTOB, YJAOBIETBOPSIOLINX
3aJJaHHOMY YCJIOBMIO). JIMHEHHBI MOMCK 3aJaHHOTO 3HA4YE€HUS B MAacCHBE.
Anroput™bl paOoThl ¢ 3JE€MEHTaMH MacCUBa C OJHOKPATHBIM IPOCMOTPOM
Maccua. CopTupoBka 0JHOMEpPHOro mMaccusa. IIpocTeie METOIBI COPTUPOBKU
(MeTon my3blppKa, MeTOJ BbIOOpa, COpTHpoBKa BcTaBKamu). CopTHpOBKa
ciusiHueM. beictpas coptupoBka mMaccuBa (anroputMm QuickSort). JIBonmuHbIi

IOUCK B OTCOPTUPOBAHHOM MAaCCHUBC

3.11

JIByMepHbIe MacCUBBI (MaTpHibl). AJTOPUTMBI OOpabOOTKU JABYMEPHBIX
MAacCUBOB: 3allOJIHEHHE JABYMEPHOIO UHMCIIOBOTO MaccuBa IO 3aJaHHBIM
IIpaBWJIaM, MOMCK AJIEMEHTAa B JBYMEPHOM MACCHUBE, BBIYMCIIEHHE MaKCHMyMa
(MMHMMYMa) U CYMMBI 2JIEMEHTOB JIByMEPHOI'O MacCUBAa, IEPECTAHOBKA CTPOK U

CTOJIOIIOB JIBYMEPHOTO MacCHBa

3.12

CrnoBapu  (acconmMaTHUBHBIE  MAacCCHUBBI, OTOOpakeHUs).  Xd3UI-TaOJIHUIBL

HOCTpOCHI/IC aﬂ(baBI/ITHO-‘IaCTOTHOI‘O CJI0Bapd 1A 3aJaHHOTI'O TCKCTa

3.13

Crexn. AHanmM3 TPaBUIBHOCTH CKOOOYHOTO BBIpaXEeHUS. Brluncienne
apru(METHIECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCT(HUKCHOH (hopme.

Ouepenu. Ucnonp3oBanne ouepeau JIj1sl BPEMEHHOTO XPaHEHUS! TaHHBIX

3.14

Anroputmbel Ha Tpadax. IlocTpoeHHe MUHHUMAJIBHOTO OCTOBHOTO JepeBa
B3BCHICHHOT'O CBA3HOI'O HCOPHUECHTUPOBAHHOI'O rpa(ba. Konmuectso Pa3IUYIHBIX
nyTed MeXAy BEpIIMHAMH OPUEHTHPOBAHHOIO AaIMKJINYECKOro rpada.

Asnroput™ JIeHKCTpBI

3.15

HepeBbsi. Peanuzanusa nepeBa ¢ MOMONIBIO CCHUJIOYHBIX CTPYKTYp. J|BOMUHBIE
(bunapnsie) nepeBbs. [locTpoenue aepeBa s 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIE alropuTMbl 00xoa aepesa. Mcnons3oBaHue creka

U ouepenu Ans 00xoja iepena

3.16

JluHaMu4yecKoe MporpaMMUPOBAHUE KaK METOJ, PELIECHHUS 3a/1a4 C COXPAHEHUEM
IIPOMEXYTOYHBIX  pe3yJbTaTOB.  3ajauyd, pelIaeMbple C  MOMOIIBIO
JMHAMUYECKOTO IMPOrpaMMHPOBAHUS: BBIUUCIIEHHUE PEKYPCHUBHBIX (DYHKIIHIA,

HOI[C‘IéT KOJIMYCCTBA BAPUAHTOB, 3ala4 OIITUMH3AllUN

3.17

[Tonsatue 06 OOBEKTHO-OPHEHTHUPOBAHHOM MpPOrpaMMHpOBaHUU. OOBEKTH U
kiaccel. CBOHCTBa M METOBI 00BEKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHANIN3.
Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOI'O IIOAXOA.

Wukarncynsmums, HacieI0BaHUE, MOJIUMOPHU3M

NudopmaninoHHbIe TEXHOJIOTUN

4.1

Ananuz JaHHBbIX. OCHOBHEBIE 3a/laui aHaJIM3a MOAaHHBIX! MPOrHO3HMPOBAHUC,

knaccudukanus, KiacTepus3anus, aHalu3 OTKIoHeHWH. [locriemoBaTenbHOCTh




pEeIICHMA 3a/1a4 aHaIn3a JaHHBIX: C60p MEPBUYHBIX JAHHBIX, OUMCTKA U OLICHKA
KauecTBa JAaHHBIX, BbIOOp M (WIM) TOCTPOECHHE MOJENH, NpeoOdpa3zoBaHHe
JAHHBIX, BU3yaJIn3allus JaHHbBIX, UHTepIpeTalus pe3yibTraToB. [IporpaMmHbie
cpeactea U VHTepHET-cepBUCHI Uil OOpaOOTKHM M NPEACTABICHHS JAHHBIX.

bonpimme nanupie. MammHHOE o6yquHe

4.2

AHanu3 JaHHBIX C TOMOIIBIO JJIEKTPOHHBIX TaOnull. BeraucieHue cyMMsl,
CpemHero apu(pMETHYECKOro, HauOoJbIIero (HaUMEHBIIETO) 3HAYCHUS
nuana3oHa. Beruucienne kodguuueHTa KOppessiiui ABYX PAIOB TaHHBIX.
[TocTpoenue cTonbuaThiX, JUHEHYATHIX M KpyroBbiX auarpamm. Iloctpoenue
rpa¢ukoB  ¢ynkmuit.  [logbop  nwHMM  TpeHaa,  pelIeHue  3aaad
MporHo3upoBanus. Pemienue 3aaay ONTUMHU3ALUU C MTOMOUIBIO 3JIEKTPOHHBIX

Ta0IUIL]

4.3

JuckpeTuzanus TmNpu  MaTeMaTUYECKOM  MOJEIUPOBAHUU  HENPEPBIBHBIX
mporeccoB. MojaenupoBaHue ABMKEHHUS. MoJenupoBaHue OUOIOTUYECKUX
cucreM. MaremMatnueckue MOJENM B OKOHOMHUKE. BplunciuTenbHble
dKCIIepUMEHTHI ¢ MojensamMu. OOpaboTka pe3ynbTaToB dKCIEpUMEHTa. MeToa
HaMEHBIIUX KBaApaToB. OIEHKA YHUCIOBBIX MAapaMeTPOB MOJAEIUPYEMBIX
00BEKTOB W IpoleccoB. BoccTaHOBIeHHE 3aBUCHUMOCTEH MO pe3yibTaTaM

OKCIICPUMCHTA

4.4

BepositHocTHRIE  MoOpenH. Metonst  Monte-Kapiio. NmuranmonHoe

MojienupoBanue. CHCTEMBI MaCCOBOIO OOCITYKUBaHUS

4.5

Tabnuunble (pensaunoHHbIe) O0a3bl JaHHBIX. Tabnuia — TpeacTaBICHUE
CBeJeHUI 00 OQHOTUITHBIX 00bekTaX. Ilome, 3amuce. Koy tabaunpl. Padora ¢
roToBOI 0a30ii JaHHBIX. 3amojHeHue Oa3bl AaHHBIX. Ilouck, copTHpoBKa U
(bunbTpaIus TaHHBIX. 3alIPOCKI HA BRIOOPKY JaHHBIX. 3aMPOCHI C TapaMeTPaMH.
BrruucnsieMble noisi B 3anpocax.

MHuorota0auunbie 0a3bl JaHHBIX. TUIBI CBA3EeM Mexay TaOiunamu. BHenHwmii
kimtou. IlenoctHocTh 0a3bl MaHHBIX. 3ampockl K MHOTOTAaOIWYHBIM 0azam

JaHHBIX

4.6

TekctoBbiii mporieccop. CpeactBa TOWCKAa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHbIE  TEKCTOBbIE  JOKYMEHTHL.  CHOCKH,
ornaBieHue. [lpaBuia  UWUTUPOBAaHUS  HCTOYHMKOB U odopmiieHus

OoubMorpaUIeCcKuX CChIIIOK




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






