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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOnEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO0  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yuebHoro mpeamera «MHdopmaruka» Ha yriyOnEHHOM ypOBHE, YCTaHABIIMBAET
00s13aTeTbHOE pEeIMETHOE coJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYpPUpPOBAHHE IO pa3jiesiaM U TeMaM Kypca, ONpeAeiseT pacipeieieHUe ero
o kjaccaMm (rojam u3yuyeHus), Ja€T MpUMEpPHOE pachpe/ieieHue yueOHbIX YacoB
M0 TEMAaTUYECKUM pasJenaM Kypca U PEKOMEHIyeMmylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  Y4ETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00YyUaroIIUXCSl.

[Iporpamma o nHGOpMAaTHKE ONPEIETAET KOJTMUECTBEHHbBIE U KAYECTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHaa IJs KaXI0To rojia U3yuyeHus, B TOM YHUCIIe
JUISL COIEPIKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHOW UTOrOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JIJIi COCTaBJICHHWS AaBTOPCKUX Y4YE€OHBIX MPOrpaMM U YUYEOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(POPMATUKH KaK HAYYHOM JUCHUIUIMHBI, H3y4daromieu
3aKOHOMEPHOCTH MPOTEKAHUsI ¥ BO3MOXKHOCTH aBTOMAaTHU3aIMH WH(POPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE =~ 005MacTM  TpuUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
WH(POPMAITMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COIUANBHYIO chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku u  HUHPOPMAIMOHHOM
NEeSTeTLHOCTH.

Kypc unbopmatuku ajis ypoBHsS CpeaHEro 00Iero o0pa3zoBaHUs SBIISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKM OOydYaloOmuUXcsi B 00JacTh
uHDOpMATHKA W HUH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, OMHUPAETCS
Ha CoJIep)KaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIETO 0Opa3oBaHHS U
OMBIT  TMOCTOSSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJOTHHA, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbprarel  yrimyOnéHHOrO yYpOBHS H3yueHHsT ydeOHOro mpeamera
«MHdopmaTtukay OpPHUEHTUPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaymneid MpoPecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOo# NpeIMETHON 00JacTH;

YMEHHE pemaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpPEeAMETHOM O00JIACTH KakK I€JI0CTHOU
T€OpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI M3y4deHHUs MH(MOpPMATHKUA 00€CIeYnBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOyYarOUIMXCcs K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alugax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0O0y4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIe, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BHUPTYaJbHOW WU
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHast 1enb u3yyeHusi yuyeOHoro npeamera «HMHpopmaTuka» Ha
yrIIyOJIE€HHOM  ypOBHE cpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX Pa3BUBAOILErOcs MHPOPMAIIMOHHOTO 00IeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 kimaccax goMKHO 00€CIEUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTKY, WHOOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B
COBPEMCHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3iau4arh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;



c(OPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTMA Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIAMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U ATUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHEeHHEe HH(DOpMAIUY;

CO37laHME YCIIOBUW NJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENbCKOW U TBOPYECKOM JESITeIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxanun yuebHoro npeamera «MHpopmaTHKa» BBIIETSIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBass rpaMoOTHOCTH» IIOCBALIEH BOIPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LU(PPOBOTO OKPYKEHHS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VIHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue ocHOBbI HMHPOPMATHKHW» BKIIOYaeT B cels
MOHATUMHBIMN anmapaT WHPOPMATUKH, BOMPOCH KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00bEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMIIBIOTEPHOT'O0 MOJIETMPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHUE) HAMNPABJICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMM»  TIOCBSIIIEH  BOIPOCAM
npuUMeHeHUsT MHGOPMAIIMOHHBIX TEXHOJOTUN, pPEaTu30BAHHBIX B MPHUKIATHBIX
MPOTPaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajauax aHaiIu3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ IJIA pEIICHUs
MPUKIIAIHBIX 3a]1a4.

B mpuBenénHoMm nanee coaepxkanuu ydeOHoro mpeamera «ubopmaTika
KYPCUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMbI, KOTOPbIE HE BXOIAT B
00s13aTeNIbHYIO0 TTPOTpaMMy OOyYEHHS, HO MOTYT OBITh MPEIJIOKEHBI JJIsI U3YUCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOn€éHHpld  ypOBEHb U3Y4YEHUS WH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO  MpOQuUisi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
WHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYOIEHHBIH YpPOBEHb W3YUYEHUS
uH(pOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUaTbHOCTH B 00JacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CHEHIUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NEsITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/IAX U Cllaye
EaunHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(GOpMaTHKE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpejAeiaX OJHOro rojaa oOydeHHUs
MOXET OBITh HM3MEHEHAa MO YCMOTPCHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOT'O MJIAHUPOBAHMSL.

OO611ee 4KMciIo YacoB, PEKOMEHOBAaHHBIX JIJIsl U3ydyeHus uHopMaTuku — 272
gaca: B 10 kimacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJCIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hugposast rpaMOTHOCTH

TpeOoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[TpuHIUTIBI paOOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
oMOIbI0 IKUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMOi JOCTYN K MTaMsITH.

OCHOBHBIE  TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX  TE€XHOJOTHM.
[TapaitenbHbIe BBIYHCIICHUS. MHoromnpouneccopHsie CUCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BRIYUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecrnedyeHuss U UxX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX ycTpocTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpamMmHoe oOecrieueHue. OrnepalliOHHBIE CHCTEMBI. Y THIIWTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JEUMHCTAULALUSA  HPOTrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JInneH3upoBanue MpPOrpaMMHOTO 0O0eCTICUeHHUSI
u 1uudpoBeix pecypcoB. Ilpompuerappoe u  cBOOOAHOE MPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepaniny 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpaMMHOTO o0ecriedeHus U MUPPOBBIX PECYPCOB.

[IpUHIMIIBI TIOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokosabl. Cetb UHTEpHET. Anpecauns B cetu MHTepHeT. IIpoToK0IIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuUHUCTpUpoBaHue. [lojlyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHXKCHUS
MTAKETOB.

Buner  npestenbHoct B cetu  WaTepHer. CepBuchl  MHTepHerTa.
['eonnopMaImoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciyrd. ColuaibHbIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momiMHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOTeHHbIE M JKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHoJorui. OO1ue mpodseMbl 3alUThl
uHdpopmaruu 1 uHbopmanmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(pOpMaAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uH(popManMoHHbIX cuctemax. lIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpamnieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUYHOU
KOH(DUIEHIIMAaNBbHON HH(POpPMAIIUK, XpaHSIIEHCsS Ha MEePCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe 0o0ecrieyeHrue u CrocoObl
OOpbObl ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOIO apXHUBa
uH(popmanuu. PezepBHoe konupoBanue. [TaposnbHas 3anmra apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxkenepa. Anroputm
mgposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmarnus, nanusie u 3HaHus. MudopmarmonHsie mporeccsl B MPUPOJIE,
TEXHHUKE U OOIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoammocTh
JUCKpeTH3aluu UHPOpMAaIMY, MNpPEeIHA3HAYCHHOW MJIsi XpaHEHUs, Nepeiadyu u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOIIEHMI, 3aNTMCAHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHne OMHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunauilel uaMepenus: koaudectBa uHbopmanuu. ApaBUTHBIA MOIXO0A K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrempl cumcienus. Pa3BépHyTas 3amuch UENBIX W APOOHBIX YHCENT B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3alUCH  YuUCa:
KOJIMYECTBO IU(P B 3aMUCH, NMPU3HAK JEIMMOCTH YHCJia HA OCHOBAHUE CHUCTEMBbI
CUHMCJICHUS. AJITOPUTM TI€PEBO/Ia LIEJIOr0 Ynciia U3 P-u4HOM CUCTEMBbI CUHCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBOJa KOHEUHOW P-mvHON npoOu B JECATHUYHYIO.
AJITOpUTM TIEpEBOJIa LIEJIOTO YHWCIa U3 JECATUYHOW CUCTEMBI CUUCIeHus B P-
nuyHyro. IlepeBox KOHE4YHOU jAecITHYHOW JpoOu B P-wunyro. J[BouuHas,
BOCbMEPHUYHAS W IIECTHAIIATEPUYHAS] CUCTEMbI CUMCIIEHUS, CBSI3b MEXKy HUMHU.



ApudpmeTnueckre omepalnvdyd B TMO3WIMOHHBIX CHCTEMax CYHUcleHus. TpoudHas
YPaBHOBEIICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUSI.

KoaupoBanue texctoB. KommpoBka ASCII. OnnoOalTHBIE KOTUPOBKH.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue uHPOPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaduuecKkux TaHHBIX MPU 33JaHHBIX pa3pelIeHUH U TTyOrnHEe KOAUPOBAHUS 1IBETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmartbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIPY 33IaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. Bpicka3biBaTenbHblE (OPMBI
(mpeaukatsl). KBaHTOPHI Cy11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue omepauuu. TaOnuubl UCTUHHOCTU. Jlornueckue BBIpAKEHMS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanyy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMbI YPABHEHHUIA.

Jlornueckue (QyHKIUH. 3aBUCHMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKLIHIA OT KOJIMYECTBA apryMeHTOB. [1o/IHbIE CUCTEMBI TOTMYECKUX (DYHKIIHMA.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHHUS MO TaOJIMLIe UCTUHHOCTH.

Jlornueckue »3ieMeHTBI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [locTtpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBieHne LENbIX 4YHCEN B NaMATH KommbioTepa. OTpaHUYEHHOCTH
Jara3oHa 4YMCEel NpH OrpaHUYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
paspsiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIMA
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepamuu. Jlorndeckuii, apupMeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOWTOBOW — Omeparuu
«uckimoyaroniee NMJIN .

[IpencraBiieHrEe BELIECTBEHHBIX YMCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XPAaHEHMS] BEIIECTBEHHBIX YHCEN, CBS3aHHBIE C OTIPAHWYEHUEM KOJUYECTBA
pa3pAnoB. BblnonHeHne onepanui C BEIIECTBEHHBIMH 4YHUCIIAMH, HAKOIUICHUE
OLIMOOK MPH BBIYUCICHUSIX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJIECHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Otanbl penieHUs 3aJad Ha KoMIbloTepe. MHCTpyMeHTanpHBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HUHTepmperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmuu. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Todku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJbHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxsble ycnoBus. Iluknel ¢ ycimoBueM. [lUMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHpPOBaHUE porpamm. Hcnons3oBanue KOMMEHTAapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKLIMH IS TIOJIB30BATEIIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HAaxXOXXJEHUE CYMMbl W TpoU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMaJIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YHUCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
yuciia B BUJie HA0Opa MPOCTBIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (aitax. TekcToBble U TBOMYHBIE (Dailibl.
daitnoBbie TIepeMeHHBIE ((aioBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3zbuenue 3agaun Ha noazagaun. [logmporpammel (Mpoueaypsl U GyHKINN).
Pexypcus. PexkypcuBHble 00beKkThl ((pakransl). PekypcuBHbIE Mpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynpHbBIN IPUHIAII IOCTPOEHUS IPOTPAMM.

Yucnennsle MeToapl. TouHoe © NPUOMIDKEHHOE pEIICHUS 3aJayM.
UYucneHHble METO/IbI PELLICHUS] YpaBHEHH: MeTo1 niepedopa, METO MOJIOBUHHOTO
nenenus. [TpuOmmxkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ NOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMHM OJIHOM mepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS 1Ji1 0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW IOACTPOKH HA APYIYIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM alihaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndenusiM. [IpeobpazoBanue 4nciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCNEAOBATENIbHOCTH 4HceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBa WM YHCIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
HJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO/
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BcTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MacCUBBI (MaTpHIlbl). AJTOPUTMBI OOpaOOTKHA JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 3a/IaHHBIM IMPaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MaKCUMyMa (MUHUMYMa) U
CYMMBI 53JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. lIpoBepka
opdorpadun u rpammatukud. CpencrtBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctuwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHOcku, orjaBieHue. KomektuBHas paboTra ¢ JTOKyYMEHTaMHU.
NHCTpyMEHTBI pELIEH3UPOBAaHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEPBUCHI.
Henoass mepenucka. Pedepar. IlpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust OubnHorpaguueckux ccpuiok. OQopMmieHue crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIW3a JAaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociemoBaTtenbHOCTH
perieHus 3a7a4 aHajgn3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaJIM3allisl JAHHBIX, MHTEpIIpEeTalus pe3yiabTaToB. [Iporpammubie cpencTtBa u



UHTEPHET-CEPBUCHI JIsl 00pabOTKH U MpeCTaBIeHHs JaHHBIX. bombIine naHHbIE.
Mammnnoe o0y4yenue. HTENIeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BBIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHUS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB JaHHbIX. lloctpoeHue
CTOJOYATHIX, JIMHEWYATHIX W KpyroBbiX auarpamm. lloctpoenue rpaduxos
byuxuii. [Togbop auHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHHM ¢ TOMOUIbI0 TOA0Opa MapameTpa.
OnTuMu3anys Kak MOKWCK HAWIYyYIIEero peuleHus B 3aJlaHHbIX yciaoBusX. Llemesas
¢yHkius, orpaHudeHus. JlokaibHble M T00QJIBbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 oNTUMHA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckue MOAXOAbI K OILEHKE KOJIMYecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH MH(opMmaruu. @opmyna Xaptiau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllennona.

Anroputmel  cxkatust JaHHbIX. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C MOTEPSMHU. Y MEHBLICHUE
rIyOuHBI KoupoBanus 11Beta. OCHOBHBIE Uen anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHU IepeJayud  oOT
MH(POPMAITMOHHOTO 00BbEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU Tepenade JaHHbIX. KoJbl, MO3BOJIIONINE
oOHapy>XUBaTh W HUCIPABJIATh OMIMOKH, BO3HUKAIONIME TPH TMepenaye TaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoiacucTBue. (CUCTEMHBIN
ahdexrt. Ynpapnenue kak nHGopMaloHHblii ponecc. OOpaTHas CBS3b.

Mopenn u monenupoBanue. Llens mMoaennpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIU TMPOIIECCy, Meu MoaenupoBaHus. dopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJICTUPOBAHUS B BHUJIE, YAOOHOM s
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIHIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATPHUIL, CIHUCKOB CMEXHOCTH. PemeHue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXJIy BepliMHaMu Tpada, oOmpeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX IyTE€d MEXAy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpeTHbIE UrPbI
JIBYX UTPOKOB C MoJHOW mHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhI B TAOIMUHON (opme. BIUrpHIIIHbIE U TPOUTPHILITHBIC
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJieKTa. CepBHCHI MAIIMHHOIO IMEpPEBOAA U
pacnio3HaBaHus YCTHOW pedyn. KorHuTHBHBIE cepBUCHL. MmeHTHdHKaIus u MOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuatomuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OoOydaronux cuctemax. Mcnosb3oBaHue MeTo0B
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYJIBHBIX cucTeM. HeMpoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

Qopmann3anuss ~ OOHATHS  anroputma.  MammHa  TelopuHra  Kak
YHUBeEpCcaJIbHas MOZENb BeruncieHui. Teznc Yépua—TwvropuHra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
IIaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJTOPUTMBI  IOJWHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbl. IlpuMepsl pa3iaMyHBIX —aITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C TMOMOIIBID AJITOPUTMA
«pemieto IparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHOW apu(pMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKEHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexku. AHamM3 MPaBUIBHOCTA CKOOOYHOTO BBhIpaXKEHUs. BbluucieHue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonp3oBaHue ouepenn Juisi BpeMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTHUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHMPOBAHHOIO alMKIMYECKOro rpada. AIroputm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl o0xoja AepeBa. Mcnonb3oBaHue cTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOrpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUYHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIMIA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MpPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynanus, HacleJ0BaHUEe, TOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBatens. Vcnoib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBanus.  [lomsitue o0  mapaaurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOIUH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTaHOBKA
3ajaud, pa3zpaboTKa MOJENM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckperuzanuss NOpyd MaTeMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHs. MoJenupoBaHie  OHOJOTMYECKHUX
cucTeM. MaremaTudyeckKue  MOJEIM B JKOHOMHUKE.  BbpluucnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OueHka 4YHCIOBBIX NApaMETPOB MOJIEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  MMuranmonnoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX 0O0BekTax. Iloje, 3amuch. Kimrou Tabmumel. Padora c
roToBOil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa W
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpOCHl C MapaMeTpamu.
Brrancnsiemsie nmosis B 3ampocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3eM MexXAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 6a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

NuTeprer-npuiioxkenus. [loHaTre 0 cepBepHON U KIMEHTCKOM YaCTAX CAWTA.
TexHOoNmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackamueix Tabmuiy ctuiert (CSS). Cuenapum Ha sa3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciyra xocTuHra. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300pakeHuil ¢ UCIOJIB30BAHUEM Pa3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYTUX



ycTpoiictB). I'paduueckuii penakrop. Pazpemenune. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — IIBETA.
ObecuBeunBaHue I1BETHBIX u300paxenuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekctoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. HMcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMIOBI TOCTPOEHUSI M PENAKTUPOBAHMS TPEXMEPHBIX  MOJETEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilonarue o BupTyaiabHOU
pPEaIBbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
UH®OPMATHUKE (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlUH, TO3UTHUBHBIX BHYTPEHHHX
yOCXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3anuyd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOM JIEATECTLHOCTH.

B pesynapraTte wu3ydeHwmss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpa3zoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yIbTaThI:

1) rpamxaaHCKOr0 BOCIIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA W MPaBOMOpPSIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM ITPU3HAKaM B BUPTYAJILHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TOHUMaHUE 3HaYCHUSI HOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAy4IHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBbIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CUET



cobmonenus TpeOoBaHuil 0€30MacHOM 3KCIUTyaTalliid CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO ICSITCIIBHOCTS;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPoOJeM W IMyTed HuX
permeHusi, B TOM YHCIE C Yy4€TOM BO3MOXKHOCTEH WH(OpMaImOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHO! MPaKTHUKH, 32 CUET MOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
UH()OPMAITMOHHBIX TPOIECCOB U WHOOPMAITMOHHBIX TEXHOJIOTHM B YCIOBHSAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW IeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHINBHIYATBHO U B TPYIITIE.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTH:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTH aIanTUPOBATBCI K
HYMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIIOYAIOIICH CTpeMJIEHHWE K JIOCTHKCHHUIO LEeTU U
ycrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATBLHOE COCTOSIHHEC
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHHMH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabraTte wu3ydenus HHGOPMATUKKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT copMuUpoOBaHbl MeTanpeaIMETHbIC
pEe3yJbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBHUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE JIEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaIbHbIe Y4YeOHbIE CUCTBUS, PETYJISATUBHBIE YHUBEpCAJIbHBbIC Y4YcOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiicCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OPMYyJIHpPOBaTh U aKTyaJlM3UpOBaTh  IpoOlieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBI IMPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONPENENATh LEJN JACSITEIBHOCTH, 334aBaTh IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IUJIAH PEIICHHS MPOOJEMBbI C Y4ETOM aHAIM3a WMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIBHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH YU4E€OHO-HCCIIE0OBATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOO0B PEUICHUS] IPAKTUYECKUX 3aa4, IPUMEHEHHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

OCYUIECTBJIATh PA3JIUYHbIE BHJIbBl JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHUCJIE€ NpPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITH TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISAITh LEJICHAINIPABICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M MPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWCK,  aHallu3, CUCTEMaTU3aluil |
MHTEPIIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4E€TOM Ha3HAYEHUS
uHpoOpMaMu U IEJEeBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYIO (OopMy
MIPE/ICTABIICHUS U BU3yaJIU3al1U;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ coOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECypcocOEepeKeHMs, TMpaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA U 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTH AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NPUHUMATh €M  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTNO YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBIJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTEbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpoOsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQIIeKCHH AJsi OLEHKU CUTYallld, BBIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHMMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yueHus Kypca HHPOPMATUKU YTiyOJEHHOTO ypoBHS 6 10
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHI — CIEOYIOIIME  IPEIMETHbIE
PE3yNbTaTHI:

BJIQJICHUE TPEICTaBICHUSMH O PO WHGOPMAIMM U CBSA3AHHBIX C HEU
MPOIIECCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbI»,
«cuCcTeMHBIN A PeKrT», «MHDOPMAITMOHHAS CHCTEMAY, «CUCTEMAa YIIPABICHUS»;

BIAJICHUE METOJaMH TouCka uHpopmammu B cetu HHTepHET, yMmeHwue
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO, TOYICHHYIO U3 ceTH VIHTepHET;

yMEHUE XapaKTepHW30BaTh OOJBIINE JaHHBIC, TMPUBOAUTH TPUMEPHI
UCTOYHUKOB HMX TIOJYyYEHUS M  HAMpaBIICHUS HCIOJIB30BAHUSA, YyMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuukanus, KIIaCTepU3aIus, aHam3 OTKJIOHCHHIA), MMOHUMATh
MOCIIEIOBATEIHHOCTD PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allns TaHHBIX, MHTEPIPETAINS PE3yIbTATOB;

MOHUMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HAaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMU, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOEeCredYeHusl I pemieHus YYeOHBIX 3a7ad  IIo
BBIOpaHHON CHeIUan3aIim;

HAJIMYUE TIPECTaBICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITAIIAX OPraHU3aUN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIUIAX pPa3pabOTK W (YHKIMOHUPOBAHHUS HMHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOJACHHE MEp
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMH ITU(POBOTO OKPY>KEHHUS, TOHUMaHHE
IPaBOBBIX OCHOB MCIOJIb30BaHUSI KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JOaHHBIX M
paboTel B ceTh MIHTEpHET;

MOHUMAHUE OCHOBHBIX TMPUHIMUIIOB JUCKPETU3ALMU PA3IUYHBIX BHUIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBIM OO0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluu,
YMEHUE OIpEeAeNiATh CPEAHIOI CKOPOCTh IE€pelaud JIAaHHBIX, OIIEHUBATh
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

YMEHHUE HCIIONB30BaTh IPU PELICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyuCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YUCTIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHE BBINOJHATH apU(PMETHUECKUE OIepalud B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHHUE BBINOJHATh MPeoOpa30BaHUS JIOTUYECKUX BBIPAXKEHHUM, HCIIONb3YS
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHON Y KOHBIOHKTHBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MUCTMHHOCTH BBICKA3bIBaHUS, COJEPIKAILEIO
IIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHMS U CUCTEMBI YPABHEHUIA;

NOHMMaHuE O0a30BBIX aAIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmauu (3arnuch 4MceNl B MO3UIIMOHHOW CHUCTEME CUMCICHUS, HAXOXICHUE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JiMara3oHe, 00paboTKka MHOTOpa3psIAHbIX LEbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPENeNATh CI0XKHOCTh HM3Y4aeMbIX B Kypce Oa30BBIX aJrOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MacCHBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUsIMU O O0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YMPABIIAIOIINE
KOHCTPYKLMH, YMEHHE OCYIIECTBISATH AaHAIN3 NPEIJIOKEHHOM MPOrpaMMBbI:
OTIPENEIATh Pe3yJIbTaThl padOThl IPOrpaMMbl NPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yIbTaTOB, BBIABIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
pOrpamMmbl, HOPMYIUPOBATH MPEIIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KO/,

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAlMOHHBIE MaTEPUAJbl C UCIIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJUIIBI [ aHAJIU3a, TPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHUE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJILHOTO PEIICHHUs, MOAOOp JUHUU TPEHJa, PEIlICHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce u3yueHus Kypca HHPOPMATUKU YriyOJE€HHOTO ypoBHS 6 11
Knacce oOyyarommMmucs OyAyT  JOCTUTHYTBHI — CIEAYIOIIHME  MPEIMETHbIC
pEe3yJIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KObI, JOIYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPbI€ MO3BOJISIIOT OOHAPYKUBATh M UCIPABIATH OMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJITOPUTMOB CIKATUSI TAHHBIX;

YMEHHE peliaTh aJroOpuTMUUECKUE 3a/aud, CBSI3aHHBIC C aHAIM30M rpados
(3aJayn  MOCTPOEHUS ONTUMAJILHOIO TYTH MEXKAY BeplIMHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  OyTEed  MEXAY  BEpIIMHAMHU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOIb30BaTh JAEPEBbS MPH
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIpAQXEHUMN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPBI O 3aJJaHHOMY QJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BHIUTPHINTHYIO
CTPaTEruio Urphl;

yMEHuEe pa3pabaThiBaTh W pEaTu30BbIBATH B BHJE MpOrpamMm 0a3oBbIe
QJITOPUTMBbI, YMEHHE MCMOJIb30BaTh B MpOTpaMMax JaHHBIC Pa3IUYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMAINA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHSATH NPHU
pelIeHUH 3a/1ad CTPYKTYPHI JJaHHBIX (CIHUCKH, CIIOBApU, CTEKU, OUEPEIH, IEPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpalMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJIT 00paOOTKHA YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpamMm OHOIMOTEKU
noAmporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HUCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOIPAMMBI;

yMEHHUE CO37aBaTh BEO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MJaHHBIX, WX CTPYKTYpeE,
CpeIcTBax co37daHUsl M pabOThl C HUMH, YMEHHE WCIIOJNH30BaTh TAOIMYHBIC
(penaioHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOWCK 3alKceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

yMEHHE UCTOJIb30BaTh KOMIIBIOTEPHO-MATEMATHICCKUE MOJICIH /I aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJYYCHHBIX B XOJIe MOJICIIMPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTABIAThH
pe3yJIbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

yMEHHE OpraHW30BBIBATH JUYHOC WH(OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAaIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMNONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne o/ Kontpoabnbie  IIpakTudeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. llndposasi rpaMoTHOCTH
L1 KommeloTep - yHHBEpCcaIbHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [IporpammHuoe obecrieueHue 6
1.3 KomneroTepHsie cetu
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Hroro no pazneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
IIpencraBnenue nHpopmanuu B
2.1 PeA bop 19 2
KOMIIBIOTEpE
2.2 OcHOBBI aNredpbl JTOTUKU 14 1
23 Kowmnbrorepnas apupmeruka 7 1
Hroro no pazgeny 40
Pasnen 3. Allroput™Msel M IporpaMMHUpOBaHHE
3.1 BBenenue B mporpamMmmupoBaHue 16 0.5
3.2 BcnomorarenbHble alropuTMbL 2
33 UucneHHble METOAbI 5
34 ANropuT™MBbI 00pabOTKH CUMBOJIBHBIX 5 1
' JTAHHBIX




3.5 AnTopuTMBI 00pabOTKH MacCHBOB 10 3.5
Utoro no pazgeny 44
Pa3nen 4. UndopMannoHHble TEXHOJIOTHH
4.1 O0paboTKa TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 1aHHbIX 3
Hroro no pazneny 14
Pe3epBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 21.5




11 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrposbnsie | IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
WNudopmanus u nHGOpMaImoHHbIE
.1 opuan o 10 2.5
IIPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazgeny 18
Paznen 2. AiropuT™Mbl 1 IPOrpaMMHpPOBaHue
2.1 DNEeMEHTHI TEOPUH AJTOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO
23 PHEHTHD 16 45
IPOTPaMMHUPOBAHUS
Hroro no pazgeny 50
Pasjnen 3. UndopmannoHHbie TEXHOJIOTHH
31 KomnbroTepHo-mMaTemMaTHueckoe 2 )
' MO/ICTUPOBAHHUE
32 Bba3e1 qanHBIX 10
33 Be6-caiiTs 14
34 KomnbrotepHas rpaduka 3.5
3.5 3D-MoaenrpoBaHue 3
Hroro no pazneny 48




PesepBHOE Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne
Tema ypoka
n/n
1 TpeboBaHMs TEXHUKH OE€30MIACHOCTH U TUTHEHBI IPU pabOTe ¢ KOMIIBIOTEPaMHU U IPYTUMHU KOMIIOHEHTaMH LU(PPOBOTO
OKpY>KEHUS
2 [TpuHIMTIBI PaOOTHI KOMITBIOTEPOB U KOMITBIOTEPHBIX CHCTEM
3 OOMeH naHHBIMU C TOMOIIBIO IMH. KOHTPOIIIephl BHEIIHUX YCTPOUCTB
4 ABTOMAaTHYECKOE BBIIOJTHEHUE TTPOrPAMMBI ITPOIIECCOPOM
5 OnepaTuBHAs1, TOCTOSIHHAS U JOJITOBPEMEHHAs MaMATh. KOHTpoIieps! BHEIIHUX ycTpoicTB. [IpsMoii mocTym k mamsitu
6 CoBpeMeHHbIE KOMIIbIOTEPHBIE TEXHOJIOTUU
7 [IporpamMmmHoe obecrnieueHne KOMIbIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U MOOMJIBHBIX YCTPOUCTB
8 CucreMHoe nporpaMmHoe odecrnieueHre. OneparmoHHBIE CHCTEMBI
9 Yrunutel. [paiiBeps! ycTpoiicTs. [lapamiensHoe nporpaMMHpOBaHHE
10 WNHcTannauus U IenHCTAIUISAIUS TPOTPaMMHOI0 00eCIedeHUs]
1 @aiinoBblie cucteMsl. [IpuHIUIBI pa3MelieHuss 1 UMEHOBaHUs (paiiioB B ponroBpeMeHHoN namstu. [labaous! aiis
ONMCaHus rpynin Qaitnon
12 3akoHogarenscTBO Poccuiickoit deneparuu B 001acTH IPOrpaMMHOTO 00€CTIEUeHHS U JaHHBIX
13 [TpuHIMIBI TOCTPOEHUS U anlapaTHbIe KOMIOHEHTHI KOMIIBIOTEPHBIX ceTeil. CeTeBble MPOTOKOJIBI
14 Cetp UHTEpHET
15 Paznenenue IP-cetn Ha moaceTH € MOMOIIBIO MAaCOK MOACETEN
16 CereBoe aIMUHUCTPUPOBAHKE
17 Buner nesarensHoctu B cetu Mutepuet. CepBucsl MHTepHeTa. ['ocy1apcTBEHHbIE 2IEKTPOHHBIE CEPBUCHI M YCIYTH
18 Nudopmanmonnas 6e30macHOCTb
19 BpenonocHsle mporpaMmMHoe oOecriedeHrne 1 MEeTo Il 60pPbOBI C HUM




20 [IpakTuueckas padota mo Teme "AHTUBUPYCHBIC TPOTpaMMBbI"

21 Opranu3anus TMYHOro apxuBa HHGopmanuu. PesepsHoe konupoBanue. [laposibHas 3amuTa apxusa

22 [[IndpoBanme naHHBIX

23 Anroputm mmmdposanus RSA. Creranorpadust

24 [Ipaktuueckas padora o Teme "lludposanue naHHbIX"

25 Wndopmanus, nanusie 1 3HaHus. MIHGOpMaIIMOHHBIE IPOLIECCH B IPUPOJIE, TEXHUKE U OOIIECTBE

26 HenpepoiBHBIE 1 JUCKPETHBIC BETUYHUHBI U CUTHAIIBI. HE0OX0MMOCTh TUCKPETU3aK HH(POPMALIUH, TPEIHA3HAYEHHON
JUTSL XpaHEHWs, epeiaun ¥ 00paboTKH B IU(POBBIX CHCTEMAX

7 JBonuyHO€ KO/IMpoBaHue. PaBHOMEpHBIE U HEpAaBHOMEPHBIEC KOIbI. JleKoiupoBaHue COOOIIEHUH, 3alTMCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KO/I0B

28 Ycnosue @ano. [TocTpoenue oHO3HAUHO JEKOIUPYEMBIX KOJIOB ¢ TIOMOIIBIO AepeBa. ['pad An. A. Mapkosa

29 Enuaunps! n3mepeHus KonndectBa HHPOpMauu. An(aBUTHBINA MOIXO0/1 K OLIEHKE KOJMYeCTBa HH()OpMAIHH

30 CucreMsbl cunciieHUs

31 [lepeBo uncen U3 OJHONU CUCTEMBI CUUCIICHUS B IPYTYIO

32 JIBonuHasi, BOCbMEpPUYHAs U IIECTHAIATEPUYHAS. CUCTEMbI CUMCIIEHUS, CBSI3b MEXK/1y HUMU

33 JIBonuHasi, BOCbMEpPUYHAs U IIECTHAIATEPUYHASI CUCTEMBI CUMCIIEHUS, CBSI3b MEXK/1y HUMU

34 JIBonuHasi, BOCbMEpUYHAs U IIECTHAIATEPUYHASL CUCTEMBI CUMCIIEHUS, CBSI3b MEXK/1y HUMU

35 Apudmerndeckue onepanuu B MO3UIIMOHHBIX CHCTEMaX CUUCICHUS

36 TpouuHas ypaBHOBEIICHHAS CUCTEMA CUUCIICHUS

37 JIBOMYHO-JIeCITHYHAS CUCTEMA CUMCIICHUS

38 KonupoBanue TekcToB

39 PacTtpoBoe xonmpoBaHue n300paskeHui

40 [IpakTuueckas padora no Teme "/luckperusanus rpadpudeckoit uupopmarn"

41 L[BeToBbIe Mosienu. BekropHoe konupoBanue. @opmatsl daitnos. TpéxmepHas rpaduka. OpaxranpHas rpaduka

4 Koaupoanue 3Byka. OrieHka nH(GOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX MPH 3aJJaHHBIX YaCTOTE TMCKPETU3ALUH U

pPaspAaAHOCTH KOAUPOBAHUA




43 [TpakTrueckas padota mo Teme "J{uckperusanus 3BykoBoi nadopmaruun'

44 OCHOBBI QJITE€OPHI JIOTUKH

45 Jlornueckue oneparuu. TaOauIbl HKCTHHHOCTH

46 Jlornueckue BbipaxkeHnus. Jloruueckue ToxxaecTBa. JJoka3aTenbCTBO JIOTHYECKUX TOXIECTB € TIOMOIIBIO TaOJIHUI]
HUCTUHHOCTH

47 [TpakTrueckas pabota no Teme «IlocTpoenue u ananu3 TabIUI HCTUHHOCTH B TAOJIMYHOM MPOLIECCOPE

48 Jlornueckue onepanuu U ornepanuy HaJ MHOKECTBAMHU

49 Jlormueckue onepanuu 1 oNepalyuy HajJ MHOXKECTBaMU

50 3aKoHbI anreOpsbl JJOrMKU. DKBUBAJIEHTHBIE TPEOOpa30BaHuUs JIOTMUECKUX BbIPAXKEHUN

51 Jlornueckue ypaBHEHUsI U CUCTEMBI YPAaBHEHUI

5 Jlornueckue QyHKIMHA. 3aBUCUMOCTh KOJMYECTBA BO3ZMOKHBIX JIOTHUECKUX (DYHKIMIA OT KOJIMYECTBA APTyMEHTOB.
[TosHBIE CHCTEMBI JTOTHYECKUX (DYHKITUH

53 Kanonndeckue Gopmbl JTOrHUecKUX BeIpakeHHd. COBEpIIEHHBIC TU3BIOHKTHBHBIC M KOHBIOHKTHBHBIC HOPMAJIbHBIE
(bOpMBI, ATTOPUTMBI UX TIOCTPOEHUS IO TAOIUIE HCTUHHOCTH

54 Jlornyeckue 3J1eMEHTHI B COCTaBE KOMITbIOTEpA

55 Tpurrep. Cymmarop. MHoropa3psaHblii CyMMaTop

56 [TocTpoenue cxem Ha JJOrMYECKHUX 3JIEMEHTaX. 3aluCh JJOTMUECKOT0 BBIPAXKEHMSI 110 JIOTUYECKOM cxeme

57 MuUKpOCXEMBI U TEXHOJIOTHS X MPOU3BOJCTBA

58 [IpencraBnenue LeabIX YKCEN B TaMATH KoMIbloTepa. OrpaHU4YeHHOCTD IMana3oHa Yucell IPU OrpaHUYeHUH KOJIMYEeCTBa
paspsaoB. [lepenonnenue pa3psiHOil ceTKH

59 be3znakoBbIe 1 3HAKOBBIE JaHHBIC. 3HAKOBBIN OUT. [[BOMYHBIN TOTOJHUTEIBHBIN KO OTPHUIIATEIILHBIX YACETT

60 [ToOuToBBIE TOTHUECKUE onepaluu. Jloruueckuil, apupmMeTHUeCKUi U IUKINYECKUN CABUTH

61 [Mudposanue ¢ nomonb0 NOOGUTOBOM onepanuu «uckiarovaromee UII»

62 IIpencraBnenne U XpaHEeHUE B TAMATH KOMIIbIOTEPA BEIECTBEHHBIX YHCEN

63 BrimonHenue oneparninii ¢ BeeCTBEHHBIMUA YUCIIaMH, HAKOTUICHUE ONTUOOK TIPH BBIYUCICHUSIX

64 [TpakTrueckas pabota no Teme «l3ydyenne nopazpsaHOro MalIMHHOTO IPEJCTABICHUS LENbIX U BEIIECTBEHHbBIX YHCE




65

Ananuz AJIropuTMOB

66 Oranbl pelieHus 3a1a4 Ha KoMIblotepe. IHCTpyMeHTaIbHbIe CPEeCTBA: TPAHCIATOP, OTIIAAUUK, TPOPUINPOBILUK

67 Cpena nporpammupoBanust. Komnuismnus u uHTeprperanus nporpamMm. BupryansHbie MaimnHel. IHTerpupoBaHHas
cpena pa3paboTKu

68 Mertobl OTNIaJIKU TPOTPaMM

69 Turbl MepeMEHHBIX B SI3bIKE TPOTPAMMHUPOBAHUS

70 O06paboTKa HeTbIX YUCET

71 O06paboTKa BEeIECTBEHHBIX YUCET

72 Crnyualinble U IICEBAOCTyYaliHbIE Yncia

73 Bernenus. CnoxHble ycloBus

74 [{uksl ¢ yciioBueM

75 [{uxsl 10 nepeMeHHON. B3anMo3aMeHsAeMOCTh pa3IMYHbIX BUAOB LIUKJIOB

76 O0paboTka HaTypaTbHBIX YUCEII C UCTIOIH30BAHUEM IIHKJIOB

77 HaxoxpaeHnue Bcex MpocThIX YKMceN B 3aJjaHHOM Auana3one [Ipaktudeckas padora no teme «Perienue 3aau MET010M
nepedopay

78 WNuBapuaHT nmkia

79 JlokyMeHTupOBaHKE IPOrpaMm

80 OO0paboTka JaHHBIX, XpaHALIUXCS B (paiinax

81 Pa30Ouenne 3agaun Ha mog3amayu

%) Hcnonp3oBanue ctanaapTHON OMOIMOTEKHU sA3bIKa TporpaMMupoBanus. [lonkitouenne OUOIMOTEK TOAIPOrpaMM
CTOPOHHUX IPOU3BOJUTENEH

83 [TonmporpamMmsl (rpouenypsl ¥ (GyHKINN)

84 [TonmporpamMmsl (rpoueaypsl U (GyHKINN)

85 [TpaxTiueckas pabota no Teme "PazpaboTka nmoamnporpamMm”

26 Pekypcusi. PexypcuBnbie 00bekTHI ((ppakTainsl). PekypcruBHbIe mpolierypsl U pyHKIUH. Mcnons30BaHue CcTeKa s

opraHu3al pEKYpPCUBHBIX BBI3OBOB




87 [IpakTrueckas padota mo Teme "PexypcuBHBIE OATPOTrpaMMBbI"”

88 Moy ibHBIN TPUHIKIT IOCTPOEHUS IPOTrpaMM

&9 YucneHHbIE METOIBI

90 [IpakTuueckast pabora o Teme «UnCICHHOE PELICHHE yPaBHEHUI

91 Hcnonp3oBaHne JUCKPETU3ALMK B BBIYUCIUTENBHBIX 3a]1a4ax

92 [Ipaxtuyeckas padora o Teme «IIpuOIKEHHOE BHIYUCICHNE ITMH KPUBBIX U TUIOIIAACH GUTyp»

93 [Ipaktuyeckas padora no Teme «Ilorck Makcumyma (MUHUMYMa) (QyHKITUID

94 O06paboTKa CHUMBOJIBHBIX JAaHHBIX. AJITOPUTMBI 00pPaOOTKH CHMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MMOSBICHUI CHMBOJIA
B CTPOKE

95 AnropuT™MBI 00pabOTKH CHMBOJIBHBIX CTPOK: Pa30MEHHE CTPOKH Ha CIIOBA IO MPOOEITHHBIM CUMBOJIAM

96 AnropuT™MBI 00pabOTKH CHMBOJIBHBIX CTPOK: IOUCK TIOJICTPOKH BHYTPH JAHHOH CTPOKHU; 3aMEHA HaIEHHOH MMOACTPOKH
Ha JIPYTYI0 CTPOKY

97 [IpakTrueckas padora o Teme "OO6pabOTKa CTPOK € UCTIONB30BaHUEM (DYHKIMI CTaHIAPTHOW OMOIMOTEKH SI3bIKA
nporpamMmmupoBaHus"

98 ['enepanus ciioB B 3a7jaHHOM andaBuTe

99 MaccuBsbl 1 TIOCieI0BaTeILHOCTH uncen. [IpakTuyeckas paborta o Teme "3anosHeHne maccuna'

100 O0001EHHBIE XapaKTEPUCTUKN MAaCCUBa

101 JluHeiHbIi MouCK 3alaHHOr0 3HaueHus B MaccuBe. [Ipaktuyeckas padora no teme "JIMHEHHBIN TONCK 3aJaHHOTO
3HaueHusl B Maccuse"

102 [IpakTuyeckas pabora no teme "Ilorck MUHMMAaIBHOTO (MaKCUMAaJIbHOTO) 3JIEMEHTA B YMCIIOBOM MaccuBe"

103 CoprtupoBka ofHoMepHOro Maccusa. IIpocTsie MeTobl copTupoBKH. [IpakTnyeckas padora no teme "[Ipocteie MeTObI
COPTHPOBKM MaccuBa'

104 CoptupoBka ciusiaueM. beicTpast coptupoBka Maccua (anroput™m QuickSort). [Ipaktuueckas padota o Teme "bricTpast
COpTUpPOBKa MaccuBa"

105 JIBOWYHBII MOMCK B OTCOPTHPOBaHHOM MaccuBe. [IpakTudeckas pabota o teme "JIBomdHbIN TOUCK"

106 JIBymepHbIe MacCUBbI (MaTPUIIbI)




107 AnropuT™MbI 00pabOTKH MaTPHII

108 Penrenue 3amau aHaimmsa JaHHBIX

109 CpencTtBa TEKCTOBOIO Mpolieccopa

110 KommnbrorepHas BEpcTKa TeKcTa

111 [IpakTuueckas pabora o Teme "BEpcTka TOKyMEHTOB ¢ MareMaTudeckumu popmynamu”

112 HNHCcTpyMEHTHI peLieH3upOBaHUs

113 [IpakTuueckas pabora o Teme "MHOTrOCTpaHUYHBIE JOKYMEHTHI"

114 Oo6uaunbie cepBuchl. KomekTuBHas padora ¢ jokymeHTamu. [Ipaktudeckas pabora mo teme "KoyuiektuBHas padboTa ¢
JOKyMeHTaMu"

115 Amnanu3 nansbiX. bonbiue qanHbie

116 MamwuaHOE 00yueHue

117 AHaM3 TaHHBIX C IIOMOIIBIO AJICKTPOHHBIX TaOIHUIL

118 [IpakTrueckast pabota 1o Teme "AHaNINU3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX Ta0IUI"

119 [Toctpoenwne rpaduxos Gpynkmmii. [IpakTrueckas padota mo reme "HarmsimHoe npecTaBlieHHue pe3yIbTaToB
CTaTHUCTUYECKOM 00paOOTKM TaHHBIX B BUJE JUarpamMm CpeACTBAMU PEIAKTOpa 3JIEKTPOHHBIX TaOIuI"

120 Jlunuu tpennaa. [Ipaktuueckas padota nmo teme "llonOop muHUM TpeHAA, TPOTHO3UpPOBaHHUE"

121 [Ton6op napamerpa. [IpakTuueckas padota nmo Teme "HuciaeHHoe pelieHue ypaBHEHH ¢ ITOMOIIBIO Togbopa mapamerpa'

122 OnTumu3anus Kak MOMCK HaMIydIlero penieHys B 3a1aHHbIX ycnoBusax. [Ipaktudeckas padbora no teme "Perienue 3anau
ONTUMHU3AIMH C TIOMOIIBIO AIEKTPOHHBIX TaOIHUIT"

123 PesepBHOE Bpems

124 PesepBHOE Bpems

125 PesepBHOE Bpems

126 PesepBHOE Bpems

127 PeszepBHOE Bpems

128 PesepBHOE Bpems

129 PesepBHOE Bpems




130

PesepBHOE Bpems

131 PesepBHOE Bpems
132 PesepBHOE Bpems
133 PesepBHOe Bpems
134 PesepBHOE Bpems
135 PesepBHOe Bpems
136 PesepBHOe Bpems




11 KJIACC

Ne
Tema ypoka
n/n
1 KomuuectBo nndopmarim
2 AJTOPUTMBI C3KATUSI TAHHBIX
3 Anroputm Xadhdmana
4 [IpakTudeckas padora o Teme "CkaThe TaHHBIX C IOMOIIBI0 anroputMa Xaddmana'
5 Aunroputm LZW
6 ANTOpPUTMBI C3KaTHs AaHHBIX ¢ otepsamu. [Ipaktuueckas pabota o Teme "Cixkatue nanHbIx ¢ notepsmu (anroputmsl JPEG, MP3)"
7 CkopocTh nepeaaun JaHHbIX
8 [TomexoycToMYHUBBIE KOJIBI
9 [TpakTiueckas pabota no Teme "llomexoycToiiuuBbie KOIbI"
10 Cucrembl. KOMIIOHEHTHI cucTeMBbI U UX B3auMoieiicTBue. CucteMubiil 3QQexT. YnpanieHne kak HHPOPMAIIMOHHBIH MTpoLiecc.
OO6patHas CBsI3b
11 Mojenu 1 MOETMPOBAHUE
12 ['padbr
13 Pemenue 3amau ¢ momorsto rpados
14 HepeBbs
15 OCHOBBI TEOPUH HUTD
16 [TpakTuyeckas padora no Teme "[Iorck BHIMTPHIMIHON CTpAaTeruu B UIpe C MOJHONW nHpopmanuei"
17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA
18 [IpakTuueckas padora o Teme "CpeacTBa HCKYCCTBEHHOT'O MHTEIJIEKTa"
19 dopmanusanus NOHATHA anroputMa. MamunHa TeIOpHHra Kak yHUBEPCAIbHASI MOJIEb BbiuncieHnd. Te3uc Yépua—Twpropunra
20 [TpakTrueckas pabota no Teme "CocTaBiieHHne IPOCTON IPOrpaMMBbI ISl MalIuHb! ThiopuHra'
21 Mammuna [TocTa




22 Hopwmaibabie anropudmbl MapkoBa

23 ANropuTMHYECKH Hepas3pelnMble 3a1a4un. 3aJada octaHoBa. HeBO3MO)XKHOCTh aBTOMAaTHYECKON OTIA KU IIPOrpaMM

24 CI105XkHOCTB BBIYMCIICHUN

25 [Touck mpoCTHIX YKCeN B 33JJaHHOM JTHAIa30He ¢ IOMOIIBIO AITOPUTMA «pelIeTo DpaTocheHar

26 [IpakTuueckas pabora o Teme "[loMCK MPOCTHIX YUCEN B 3aJaHHOM Juana3one"

27 MHoropa3psaHble IeJble YUCia, 3a1a49i JTUHHON apuMeTuKu

28 [IpakTuueckas pabora o Teme "Peanu3anus BEIYMCICHUI ¢ MHOTOPA3PsAIHBIME YHCcIaMH"

29 CrnoBapu (acconmaTUBHBIE MaCCUBBI, 0TOOpaXkeH s ). XouI-radbmuisl. [loctpoenue angaBUTHO-4aCTOTHOTO CIOBAPS IS 33JJAHHOTO
TEKCTa

30 [IpakTrueckas padora o Teme "[locTpoenue anpaBUTHO-YACTOTHOTO CJIOBAPS LIS 3aJaHHOTO TeKcTa"

31 AHaln3 TEKCTa Ha €CTECTBEHHOM sI3bIKE. Brizienenne nociaenoBarenbHOCTEH Mo madnony. PerynspHsie Beipaxenus. YacTOTHBIN
aHanu3

32 [IpakTrueckast pabora o Teme "AHanN3 TEKCTa Ha €CTECTBEHHOM S3bIKE"

33 Crexu. AHaIM3 NPaBUIBHOCTU CKOOOYHOI'O BBIPAXKEHUS

34 Boruncnenue apuMeTnyeckoro BbIpayKEHUs, 3aIMCAHHOTO B OCT(PUKCHON (hopme

35 [IpakTuueckas pabora o teme "Boruncienue apuMeTu4eckoro BEIpaKeHuUs, 3alIMCaHHOT0 B ocThukcHon ¢popme"

36 Ouepenu. Micnonb3oBanne ouepeu A BpEMEHHOTI'O XpPaHEHUS TaHHbIX

37 [Ipaktrueckas padota o teme "Hcnonp3zoBanue ouepeau"

33 JepeBbs. Peanu3zanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBonuHble (OuHapHbie) nepeBbs. [locTpoeHue nepesa st
3a/1aHHOTO apU(PMETUYECKOTO BBHIPAKEHUS

39 [IpakTuueckas pabora no teme "Mcnonb30BaHne AepeBbEB Il BHIYUCIECHUS apu(PMETHUUECKUX BhIpaKeHUI"

40 PexypcuBHbie anroputMel 06xona aepesa. Mcnons3oBanue creka v ouepean it 00xo/1a aepesa

41 PexypcuBHbie anroputMel 06xona aepesa. Mcnonap3oBanue creka u ouepean uis 00xo/1a aepesa

42 Anroputmsl Ha rpadax. [TocTpoeHre MUHUMaIbHOTO OCTOBHOTO JIEpEBa B3BEILIEHHOTO CBSI3HOTO HEOPUEHTHPOBAHHOTO rpada

43 O6xox rpada B rmyouny. O6xox rpada B HIMPUHY

44 KonnuectBo pa3znnyHbIX MyTel MEXAy BEepIIMHAMHU OPUEHTHPOBAHHOTO AIMKIMYECKOT0 Tpada




45

Aunroput™m JIeHKCTpBI.

46 [IpakTrueckas pabota mo Teme "Bberaucienue JIMHBI KpaTyalIiero myTH MeX1y BepimrHaMmu rpada (anroputm JledkcTpbr)"
47 Aunroput™m ®@noitna—Y opiiamia

48 3agauu, pemaemMple ¢ MOMOIIBIO JUHAMUYECKOTO IPOrPaMMHUPOBAHHUS: BEIYUCIICHIE PEKYPCUBHBIX (DYHKIUN

49 [IpakTuueckas pabora o Teme "Boruncienne pekypCuBHBIX (PYHKIUI ¢ TOMOIIBIO JUHAMHUYECKOTO MPOrpaMMHUPOBaHUS "
50 3aaun, peraeMple ¢ IOMOIIbIO JMHAMUYECKOTO IPOrPpaMMHUPOBAHUS: MOJACUET KOJIMYECTBA BAPUAHTOB

51 [IpakTuueckas padora no Teme "[loacyér KonMYecTBa BApUAHTOB C MOMOIIBIO TUHAMUYECKOTO IPOTrPaMMHUpPOBaHHA"
52 3aaun, peraeMple ¢ IOMOIIbIO AMHAMUYECKOTO IPOrpaMMHUPOBAHUS: 331a4d ONITUMU3ALIUN

53 [TonsiTne o napagurmax nporpammupoBanusi. O030p SI3BIKOB IPOrPaMMHUPOBAHUS

54 [Tonsatne 06 00BEKTHO-OPHEHTUPOBAHHOM MPOTPAMMHUPOBAHUT

55 OO0bexThl U Ki1accbl. CBOMCTBA U METOIbI 0OBEKTOB

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

57 [IpakTuueckas padora o Teme "Mcnoap30BaHNe TOTOBBIX KJIACCOB B Iporpamme”

58 Pa3zpabotka nporpamMm Ha OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO TIOIX0a

59 [TpakTuyeckas pabora "PazpaboTka MpoCTOi MporpaMmbl C UCIOIb30BaHUEM KJ1acCOB"

60 WNukancymnsuus. [Ipaktiuueckas padota no teme "Pa3paboTka kiacca, HCIOIb3YIOIIEro HHKAICY A"

61 Hacnenosanue. [Tonumopduzm

62 [TpakTuyeckas pabdora no reme "PazpaboTka nepapxuu kinaccon”

63 Cpenpl 6bICTpOIi pa3paboTku nporpamm. [IpoexktupoBanue naTepdeiica noap3oBaTes

64 [TpoexTrpoBanue uHTEpPEiica monbp30BaTeNs

65 Hcnonp3oBaHre rOTOBBIX YIPABISIEMbIX 3JIEMEHTOB JUIS TOCTPOSHUSI HHTepdeiica

66 [IpakTuueckas padora o Teme "Pa3paboTka nporpammsl ¢ rpadpudeckum nHTepdeiicom”

67 N3yuenue BTOpOro s3blka IpOrpaMMUPOBAHHUS

68 N3yuenue BTOpOro s3blka IpOrpaMMUPOBAHHUS

69 OTanbl KOMIIBIOTEPHO-MAaTEMaTHUYECKOTO MOJIEITUPOBAHUS

70 Juckpern3anus npyu MaTeMaTH4ECKOM MOJIETMPOBAHUHN HENPEPBIBHBIX MPOIIECCOB. MOIEIMPOBAHNE IBUKECHUS




71 [TpakTuueckas padota nmo Teme "MoeaupoBaHue IBKCHUS"

72 MoaenupoBanue ouosiornueckux cucreM. [Ipaktuueckas padora mo teme "MojieaupoBaHre OMOIOTHISCKUX CUCTEM "

73 Marematuyeckue MOJENH B SKOHOMHKE. BhIuncCInTEIbHBIE SKCIEPUMEHTBI C MOJEIIAMU

74 BepostHoctabie Mogenu. [Ipaktuyeckas pabora o Teme "MMuTanimoHHOE MOICTMPOBAHUE C TOMOIIBI0 MeToaa MounTe-Kapio"

75 KommnbrorepHoe MOaEIMpOBaHUE CUCTEM YIIPaBICHUS

76 O0paboTka pe3yIbTaTOB IKCIIEPUMEHTA

77 Tabnuunble (pensauuoHHbIe) 0a3bl JaHHBIX

73 [Touck, copTupoBKa U GUIBTpALUs NaHHBIX. 3aIIPOCH Ha BEIOOPKY MAHHBIX. 3alIPOCHI C TapaMeTpaMu. Brraucisiemble moss B
3arnpocax

79 [IpakTudeckas padora o Teme "Pabora ¢ roToBO# 06a30ii JTaHHBIX"

80 MHoroTtabauansie 6a3bl TaHHBIX. THITBI cBsA3el Mex Ay Tabnuuamu. Baemmnii kiirod. LlenocTHOCTh 0a3bl JaHHBIX

81 [IpakTudeckas padora o Teme "Pa3paboTka MHOTOTAOIUYHOMN 0a3bl JAHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JJaHHBIX

83 [IpakTudeckas padora 1o Teme "3anmpockl K MHOTOTa0IMYHOM 0a3e qaHHBIX"

84 SA3bIk ynpaBnenus nanabiMA SQL

85 [IpakTrueckast pabota o Teme "YpaBieHHE TaHHBIMU C TTOMOIIBIO si3bIka SQL"

86 Hepensunonnsie 6a3bl JaHHBIX. DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-IpUIIOKEHUS

88 [TonsiTHe O cepBEPHOM U KIMEHTCKOM 4acTAX caiTa. TeXHOJIOrus «KJIMEHT — CEPBEP», €€ TOCTOMHCTBA U HEIOCTATKH

89 OcHossl s1361ka HTML

90 [TpakTuueckas pabota mo Teme "CoznaHue TEKCTOBOM BeO-CTpaHULIBI"

91 OcHossl s13p1ka HTML

92 OcHogsl s13p1ka HTML

93 [IpakTuueckas padora o Teme "CozaHue BeO-CTpaHUIIbl, BKIIOYAIONIEH MyJIbTUMEANIHbBIE 00BEKTHI (PUCYHKH, 3BYKOBBIE TaHHBIE,
BHJEO)"

94 OcHoBbI KackaaHbIx TabmuI ctuseit (CSS)




95 [TpakTrueckas padota mo Teme "OdopmIiIeHHE CTPAHUIIBI C TOMOITBI0 KAaCKaIHbBIX TAOIHI] CTHIICH"

96 Cuenapun Ha s3bIKe JavaScript

97 Cuenapun Ha s3b1Ke JavaScript

98 ®opMbI Ha BEO-CTpaHULIE

99 [IpakTudeckas padora o teme "O6paboTka naHHBIX GhopMm"

100 Pa3smenienne BeO-caiiToB. Yciryra XxocTuHra. 3arpyska ¢aiiyioB Ha CalT

101 Kanpuposanue. Mcnpasnenue nepcrnektusbl. [ ncrorpamma. Koppeknust ypoBHeid, koppekuus 1iseta. O6eciBeurBaHue [IBETHBIX
M300paKeHUI

102 BBoj n300pakeHunii ¢ UCTIONB30BaHUEM PA3IMYHBIX UPPOBBIX yeTporcTB. [IpakTryeckas padora mo teme "OO6paboTka HUPPOBHIX
dotorpadpuii"

103 Peryms. Pabora ¢ o6mactsamu. @unstpsl. [Ipaktndeckas padora mo reme "Peryms nudpobix ¢pororpaduii”

104 MHuorocnoitasie n300paxenus. TexcroBbie ciiou. Macka ciost. Kananer. CoxpaneHue BBIICICHHOM 001acTH

105 [IpakTrueckas pabora o Teme "MHorociaoiHbIe H300paKeHus"

106 [MoxroroBka mitrocTpanuii s BeO-caiiToB. [IpakTiudeckas padoTa mo teme "AHUMHUPOBaHHBIE H300paKeHUs"

107 BexTopHas rpaduka. Bekropusaius pacTpoBbIX H300paxeHH

108 [IpakTrueckas padbota o teme "BekTopHas rpaguka"

109 [IprHIAIIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX MOJIEIIEH

110 [IpakTuyeckas pabora no teme "Co3ianue NpocThIiX TPEXMEPHBIX Mozaenei"”

111 Cerounbie Moaenu. Marepuasl

112 [IpakTuueckas pabora no teme "Cerounsie mojenu"

113 MopenupoBaHre HCTOYHUKOB OCBelIeHUs. Kamepbl

114 [IpakTuueckas padora no Teme "Penaepunr"

115 AnautuBHbIe TexHOJ0rUM (3D-nipuHTEpHI)

116 [lonsTHE O BUPTYaIbHOM PEaNbHOCTH U TOTIOJTHEHHOHN pealbHOCTH

117 PesepBHOE Bpems

118 PesepBHOE Bpems




119

PesepBHOE Bpems

120 PesepBHOE Bpems
121 PesepBHOE Bpems
122 PesepBHOE Bpems
123 PesepBHOE Bpems
124 PesepBHOE Bpems
125 PesepBHOE Bpems
126 PesepBHOE Bpems
127 PesepBHOE Bpems
128 PesepBHOE Bpems
129 PesepBHOE Bpems
130 PesepBHoe Bpemst
131 PesepBHOE Bpems
132 PesepBHOE Bpems
133 PesepsHOe Bpems
134 PesepBHOE Bpems
135 PesepsHOe Bpems
136 PesepsHOe Bpems




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepsieMoro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NnporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

1

ITo treme «IludpoBasi rpaMOTHOCTH

1.1

Brnanenue npencraBieHUsIMH O pOJiM MH(MOPMAIIMM U CBSA3aHHBIX C HEH
MIPOIIECCOB B MPUPOJE, TEXHUKE U OOIIECTBE, MOHATHIMHA «HH(POPMALIUN,
«MH()OPMAIIMOHHBINA TPOILIECC», «CUCTEMA», «KOMIIOHEHTHI CHCTEMBDY,
«cucTeMHBI  dPdexT», «uH(POpPMALMOHHAS  CHCTEMay», «CHUCTEMa
yIpaBJICHUS»; BIAJACHUE METOJaMH TMOHMCKa WH(GOpMAIMM B CETH
WuTepHeT; yMeHHEe KPUTHUYECKH OICHHMBATh MH(OPMAIHMIO, MOTyYECHHYIO

U3 CCTH I/IHTepHeT

1.2

YMeHue XapaKTCpHU30BaTb OoJIbIIINE JaHHBIC, IIPUBOAWUTH IIPUMCPBI

HUCTOYHHUKOB UX IMOJTYYCHHA U HAITPABJICHUA UCITIOJIB30BAHUS

1.3

ITonumanue OCHOBHBIX IIPUHIUIIOB YCTpOﬁCTBa u Q)YHKHI/IOHI/IpOBaHI/IH
COBPEMCHHBIX CTAllMOHAPHBIX H MOOMJIBHBIX KOMIIBIOTCPOB;, TeHI[eHI_[I/Iﬁ
Pa3BUTHUA KOMIIBIOTCPHBIX TGXHOHOFHﬁ; BJIaJCHUEC HaBbIKaMH pa60TI>I C
OINNCpallMOHHBIMU CHCTEMAaMM W OCHOBHBIMH BHJAMH IIPOTrpaMMHOI0
obecneueHUs JJIsA peuicHu-d y‘le6HBIX 3aga4 10 BBI6paHHOI>’I

Cricuuaim3alnu

[To reme «Teopernyeckue 0OCHOBBI UH(HOPMATUKI»

2.1

[lonnmaHre OCHOBHBIX MPHUHIUIOB JAMCKPETU3ALMU PA3IUYHbIX BHUIOB
nH(pOpMaLIUY; YMEHUE ONPeesiTh HPOPMAIMOHHBIN 00bEM TEKCTOBBIX,
rpadpuUecKuX W 3BYKOBBIX JIaHHBIX HpU 3aJ@aHHBIX Iapamerpax

JAUCKPECTHU3aAUN

2.2

YMeHne CTpOWTh HEPaBHOMEPHBIE KOJBI, JOIMYCKAIOIINE OJHO3HAYHOE
NEKOIUPOBaHUE  cooOmeHnid (mpeuKCHbIE KONBI);  HCIOJIh30BaTh
MPOCTEHIINE KOMABI, KOTOPhIE MO3BOJISIOT OOHAPYKUBATh M HCIPABIATH

OIIMOKH Ipu nnepeaadyc JaHHbIX

23

BH&}ICHI/IG TECOPECTUYCCKHUM allaparoM, IO3BOJAIOIIMM OCYHICCTBIATH
NpEACTABJICHUC 3aJaHHOI'O HATYPAJIbHOI'O YKUCJIa B PA3JIMYHBIX CUCTCMaAX

CUHCIICHUA

24

BHa}IeHI/Ie TCOPECTUYCCKHM  alImaparoM, IMO3BOJIAKOIINM  BBIIIOJHATH

HpeO6p8.30BaHI/I$I JOTHUYCCKHUX BBIpa)KeHPIfI, HCIIOJIb3Ys 3aKOHBI aﬂre6pbl




JIOTHUKH

ITo reme «MHPOpPMAIIOHHBIE TEXHOIOTHID

3.1

VYMmenune CO3aaBaTb CTPYKTYPHPOBAHHBIC TCKCTOBBIC OOKYMCHTBI U
ACMOHCTpAalMOHHBIC MATCpUalibl € HCIOJIL30BAHHUEM BO3MOXKHOCTEH

COBPCMCHHBIX MMPOIrpaMMHBIX CPCIACTB U 00JIaYHBIX CCPBUCOB

3.2

YMeHHe HCMoab30BaTh TAaOMWYHBIC (PENAIMOHHBIC) 0a3bl JIaHHBIX, B
YaCTHOCTH, COCTAaBJISITh 3alpochkl B 0a3aX JaHHBIX (B TOM 4YHCIE
BBIYHCIISIEMBIC 3aMPOCHI), BBITIONHATH COPTUPOBKY U TIOMCK 3amuceli B 0aze

JaHHBIX, HAIIOJIHATH pa3pa60TaHHy}o 6a3y JaHHBIX

33

YMmenue HCIIOJIB30BaTh SJICKTPOHHBIC Ta6HI/H_[BI JUIA aHaju3sa,

NpeACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJIIO‘IEU[ BBIYUCJICHUC CYMMHBI,
Cpe€aHcro aqu)MeTquCKOFO, HauOOJIBIIEr0 U HAaMMEHBIIIETO 3Ha‘leHHI>i,

pellieHre ypaBHEHU )

11 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero odpazoBanusi

1

ITo Teme «Iludpoas rpaMOTHOCTH»

1.1

Hannaue HpeI[CTaBJ'IeHI/Iﬁ O KOMIIBIOTCPHBIX CETAX W HUX POJIM B

COBpEMEHHOM Mupe; 00 oOmMX MpUHLMIAX pa3paboTKu U

(YHKIIMOHMPOBAHUS MHTEPHET-TPUIIOKEHHUH

1.2

YMeHHne OpraHu30BBIBaTh JIUYHOE MH(POPMAIMOHHOE MPOCTPAHCTBO C

WCIIOJIb30BAHUEM  PA3JIUYHBIX CPEACTB LU(MPOBBIX TEXHOJIOTHIA;

MOHMMaHUE BO3MOXKHOCTEH HHM(POBBIX CEPBHUCOB TOCYIAPCTBEHHBIX
YCIyT,
BO3MOKHOCTEH U

HH(prBLIX 06pa3OBaTeJ'IBHBIX CCPBUCOB; ITIOHUMAHUC

OTPAaHMYECHUN  TEXHOJIOTMH  HMCKYCCTBEHHOTO

HUHTCJUICKTAa B Pa3JINYHbIX O6J'IaCT$IX; HaJIM4yue HpeJICTaBHeHI/Iﬁ 00
HUCIIOJIb30BaHHUH TEXHOJIOTUH B

UH(pOPMAIMOHHBIX Pa3IUYHbIX

npogeccuoHaIbHBIX chepax

[To reme «Teopernyeckue 0OCHOBBI HH(OPMATUKI»

2.1

Brnagenne TeopeTMYECKMM amnmaparoM, IO3BOJISIIOIIMM ONPENEIATh
KpaTyaiiuii myTh BO B3BEIIEHHOM Ipade U KOJIMYECTBO MyTeH MEXy

BEPIIMHAMU OPUEHTUPOBAHHOTO ALIUKINYECKOTo rpada

ITo Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHHE

3.1

YMeHHe 4uTaTh U NOHMMAaTh MPOTPAMMBI, PEANM3YIOIIUE HECIIOKHBIC




AITOPUTMBI 00PAaOOTKH YHCIIOBBIX U TEKCTOBBIX JAaHHBIX (B TOM YHCIIC
MAacCHMBOB W CHMBOJIBHBIX CTPOK) Ha BBIOpAaHHOM ISl W3YYCHHS
YHUBEPCATHHOM  SI3BIKE  TPOTPAMMHUPOBAHHUSI  BBICOKOTO  YPOBHSA
(ITackans, Python, Java, C++, C#); yMeHHE aHAIM3UPOBATh AITOPUTMBbI
C  HCHOJb30BAaHUEM  TaOJMI] TPACCHUPOBKM;  ONpPENENiTh  0e3
WCIIOJIb30BaHUS KOMITBIOTEpPA PE3YJIbTAThl BBITOJHEHUS HECIIOKHBIX
MpOrpaMM, BKIIFOUYAIONINX IUKIIBI, BETBICHUS W MOIIPOTPAMMBI, TIPH

3aJaHHbIX UCXOAHBIX JAaHHBIX

3.2

YMmenue MO[[I/Iq)I/II_[I/IpOBaTB TOTOBBIC ITPOTpaMMbI IJId PCHICHUA HOBBIX
3aaa4, HUCIHOJIB30BATb HUX B CBOMX IIpOorpaMmax B KadCCTBC

noanporpamMm (pouenyp, GpyHkmii)
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YMenune pPCaIn30BaTh 3TAIlbl PCHICHUA 3a/la4 Ha KOMIBIOTEPC, YMCHUC
PCAIN30BbIBATH Ha BI)I6paHHOM JJIsA HN3Yy4YCHUA SI3BIKE
nporpaMMmupoBanust Beicokoro ypoas (Ilackanb, Python, Java, C++,
C#) TunoBble  anropuT™Mbl  OOpaOOTKM  YHUCEN,  YHCIOBBIX
IIOCJIEIOBATEILHOCTE M MACCHBOB: IIPEACTABICHUE 4YHUCIIA B BHJE
Ha0opa TIPOCTBIX COMHOMKUTEJICH; HaXOXKICHUE MaKCHMAaJIbHOM
(MUHMMAaNBHOW) (Pl HATYPAIILHOTO YHUCIIA, 3aIMCAHHOTO B CHCTEME
CUMCIICHHSI C OCHOBaHHMEM, He mpeBblaromiuM 10; BblUKMCIECHHE
0000IIEHHBIX XapaKTEPUCTHUK DJJIEMEHTOB MAacCHMBa WJIM YHCIOBOH
IIOCJIEI0BATEIHOCTH (cymMMBl, MIPOU3BEIACHUS CpEIHEro
apuMeTHyecKoro, MHUHHUMAJIHLHOTO W MAaKCHUMAJIbHOTO JIIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIOUIUX 33JaHHOMY YCIOBHIO);

COPTHUPOBKY 3JIEMEHTOB MaCCHBa

IIo Teme ((I/IH(I)OpMaI_II/IOHHBIC TCXHOJIOTHH»

4.1

YMeHHe HUCHOib30BaTh KOMIBIOTEPHO-MAaTeMaTHUECKUE MOAETH s
aHaim3a  OOBEKTOB W  MPOIECCOB:  (GOopMyIupoBaTh  IElb
MOZCIIMPOBAHUS, BBIIIOJHATE aHAJIU3 PE3YJIBTATOB, IMOJIYUYCHHBIX B X04€
MOJICIMPOBAHUS; OIIEHWBATh aJEKBAaTHOCTb MOJIENU MOJIEIUPYEMOMY
00BEKTY WJIM TPOLECCY; MPEJICTABIATh PE3yIbTaThl MOJCTUPOBAHHS B

HarjsiiHoM BHUJIC




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

[{udposast rpaMOTHOCTH

1.1

[Mpunuunser  paGotbl  kommbioTepa. IlepconanbHblii  KoMIbIOTEp. BrIOOD

KOH(HUTypaIy KOMIBIOTEpPA B 3aBUCUMOCTH OT PEIIaeMbIX 331a4

1.2

OCHOBHBIE TE€HJECHLUUH PA3BUTHS KOMIIBIOTEPHBIX TexHoJoruil. llapannensHeie
BBIYMCJICHHUS. MHoromnpouneccopHsie CHUCTEMBI. CynepKOMITbIOTEPHI.

MukpoxkoHTposuiepsl. POO0TH3MpOBaHHbBIE TPOU3BOICTBA

1.3

QaitnoBas cucreMa. [louck B daitnoBoil cucrteme. Opranusanusi XpaHeHUs U
00pabOTKM JaHHBIX C HCIOJIb30BAaHHEM HHTEPHET-CEPBUCOB, OOJIAYHBIX

TEXHOJIOTUH ¥ MOOWIIbHBIX YCTPOUCTB

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

Wudopmanus, paHHble W 3HAHUS.  YHUBEPCAJIBHOCTb  JUCKPETHOTO

npencraBicHust nHGopmanuu. J[BOMYHOE KOJUPOBAHUE

2.2

PaBHOMepHHe W HCPAaBHOMCPHBIC KOBI. Ycnosue @ano
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[Moxxonbl k m3Mmepenuto wHPopMaruu. CymHOCTH 00bEMHOTO (a(aBUTHOTO)
noaxoAa K HW3MEPEeHHIO HMH(OpMAILUM, OTPECICHHE OuTa C TOUYKH 3pPEHUS
andaBUTHOTO MOJX0/a, CBA3b MEXIY pazMepoM andaButa U MHPOPMAIIMOHHBIM
BECOM CHMBOJIA (B MPEATNOI0KEHUN O PABHOBEPOSITHOCTHU TOSIBIICHUSI CHMBOJIOB),
CBSI3b MEX]Iy €IWHUIIaMH U3MepeHust uadopmaruu: out, Oait, Kbaitt, Moaiir,
['GaiiT. CymHOCTh COJIEPKATENBHOTO (BEPOATHOCTHOIO) MOAX0/Ia K U3MEPEHUIO

uH(pOpMaInu, ONpeieJieHHe OuTa ¢ MO3UIUHU COAEePKAHUSI COOOIIEHUS
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Nudopmannonnsie npoueccsl. Ilepegaua unpopmanuu. McTtouHuk, NpuéMHUK,
KaHaJ CBSI3U, CUTHAJ, KoaupoBaHue. VckakeHue mHoOpManuu Ipu Iepenadye.
CKopocCTh NepeJjaun aHHBIX [0 KaHaTy CBsI3U. XpaHeHue HHpopMaIu, 00bEM

naMATH

2.5

Cucrembl. KOMITIOHEHTBI CUCTEMBI U UX B3auMojieicTBrE. CHUCTEMBI yIIPaBJICHUS.

VYmpasnenue kak nHpopmannoHHbIN mporecc. OOpaTHas CBA3b

2.6

Cucrembl cuucinenusa. Pa3BépHyTass 3amuch LENbIX U JAPOOHBIX 4YHCEN B
MO3UIMOHHBIX cUcTeMax cyucieHus. CBOMCTBA MO3WIIMOHHOW 3alMCH YHCIA:
KOJIMYECTBO IU(P B 3aKCH, MPU3HAK AETUMOCTH YHCIa HA OCHOBAHUE CUCTEMBI
cuMcIeHHUs. AJITOPUTM NEPEBOA LIEJIOr0 YKuciaa U3 P-MUHOM CUCTEMBI CUUCICHUS
B JICCATHUYHYI0. AJITOPUTM TepeBoAa KOHEUHOW P-nuHOI poOu B JecSATUUYHYIO.
AJNTOPUTM TepeBoJa IEJI0T0 YHCIa U3 JIeCATUYHON CHUCTEMBI CUUCICHHS B P-

HYHYIO. ]_—[BOI/I‘IHEUI, BOCBMCpHUYHAA U HICCTHAAUATCpUIHAA CUCTCMbI CHUCIICHU,




MEPEeBOJ] YMCET MEXAY OSTUMH cHcTeMaMu. Apu@MmeThyecKkue orepanud B

IIO3UIIMOHHBIX CUCTEMAX CUHUCIICHUA

2.7

Hpe,I[CTaBJIeHI/Ie LEJIBIX U BEMCCTBEHHBIX YHUCEII B IIAMATH KOMIIBIOTEPA

2.8

Komupopanue TekcroB. Koguposka ASCII. OxnoGaliTHbie KoaupoBku. CTaHaapT
UNICODE. Koauposka UTF-8. OmnpeneneHue HHPOPMALMOHHOTO 00BEMA

TEKCTOBBIX COOOIIIEHMI

2.9

Komuposanue m3obpakennii. Ouenka mHGOpMannoHHOrO 00BEMaA PacTpOBOTO
rpa¢puveckoro M300paKeHHWsT TpPU 33aJaHHOM pas3pelieHuH | TIyOHuHe
KoaupoBanus 1sera. KomupoBanue 3Byka. OneHka MHPOPMAMOHHOTO 00bEMA
3BYKOBBIX JaHHBIX HpPU 33JaHHBIX YacTOTE IUCKPETH3alUH M Pa3psIHOCTH

KOIHUPOBAHUA

2.10

Anrebpa noruku. BeickaspiBanus. Jlorudeckue onepanuu. TaOauIbl HICTHHHOCTH
JOTUYECKUX  ONEpalMi  «JU3BIOHKLUSA»,  «KOHBIOHKLHMS»,  «UHBEPCHU,
«MMIUIMKaLUA», <« KBUBaleHUUsA». Jlormdeckue BblpakeHus. Bpruncienue
JIOTUYECKOI'0 3HA4YEHMSI COCTABHOI'O BBICKA3bIBAHMS IIPU HM3BECTHBIX 3HAYCHUSIX
BXOJSIIMX B HETr0 JJIEMEHTApHbIX BBICKAa3bIBAaHUNW. TaOiMILbl HCTUHHOCTH
JOTUYECKUX  BbIpakeHUU. Jlormueckue omnepanuu W ONEpalUud  HaJ
MHOXecTBaMHu. [lpumepsl 3akOHOB — anreOpbl  JIOTMKH. OKBHUBAJIECHTHBIE
npeoOpa3oBaHus JOrMYecKuX BoIpaxkeHui. Jlornueckue Qynkuuu. Iloctpoenune
JIOTUYECKOT0 BBIPQXKEHHUS C JaHHOM Tabiuued MCTUHHOCTU. Jlornueckue
aneMeHThl  KoMmmbrotepa. Tpurrep. Cymmarop. IlocTpoenue cxemsl Ha
JIOTUYECKUX DJIEMEHTaX IO JIOTUYECKOMY BBIPAKEHHUIO. 3aIlUCh JIOTMYECKOTO

BBIPAKEHHUSI 110 JIOTUYECKON CXeMe

HNHdpopMalinoHHbIE TEXHOJIOTHH

3.1

TexcroBeiii  mporeccop. PemaktupoBanue u  (opmatupoBanue. IIpoBepka
opdorpadun u rpammaruku. CpelncTBa TOWCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. Mcnonb3zoBanue cruneid.  CTpyKTYypUpPOBaHHBIE  TEKCTOBBIE
nokyMmeHThl. CHOckH, ornaBneHue. Ob6naunbie cepBuchl. KomnektuBHas paboTa ¢
JOKyMEHTOM. WHCTPYMEHTBI PpEIEH3UPOBAaHUS B TEKCTOBBIX IMPOIECCOpax.
HenoBasit mnepenmcka. Pedepar. IlpaBuna nuTHpOBaHHWS HCTOYHHUKOB H

oopmienus 6ubmmorpaduueckux ccbutok. OpopmieHne Cucka JUTepaTypbl

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

[udposast rpaMOTHOCTH

1.1

HpI/IHI_[I/IHI)I IMMOCTPOCHUA U allllapaTHBIC KOMIIOHCHTBI KOMITBIOTEPHBIX cereil. CereBble




npotokodibl. Ceth MuTEpHET. Anpecanus B cetu MHTepHeT. Crictema IOMEHHBIX UMEH

Teopernueckue OCHOBBI HH(OPMATHKH

2.1

Monenn u wMoxenupoBanue. lLlenmn MopenupoBanusa. COOTBETCTBHE MOJENN
MOJIETUPYEMOMY OOBEKTY WM Ipoueccy. Popmann3anusi NPUKIAJHBIX 3ajady.
[IpencraBnenue pe3yabTaTOB MOJCIUPOBAHUS B BHUIE, YAOOHOM IJisi BOCHIPHUSATHA

yeoBekoM. ['paduyeckoe npencTaBieHne JaHHbBIX (CXeMbI, TaOJIHIIbI, TpaduKn)

2.2

I'padpl. OcnoBHble moHATHA. Buasl rpados. Pemenue airopuTMU4eckux 3ajad,
CBSI3aHHBIX C aHamu3oM rpadoB (IIOCTPOCHHE ONTUMAIBHOTO IYTH MEXIY
BeplIMHaMU rpacda, OmpeleseHHe KOJIMYeCTBa pasjIMYHbIX IyTed MEXIy

BEPIIMHAMU OPUEHTUPOBAHHOTO ALUKINYECKOTo rpada)
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epeBps. bunapHoe nepeBo. JIMCKpeTHbIE WIPHI JBYX HWIPOKOB C IIOJHOU
uHpopmanueit. Iloctpoenue nepeBa mepebopa BapUaHTOB, ONUCAHHE CTPATETHH
urpsl B Tabun4yHoil ¢opme. Bourpsinesie crpareruu. Vcnosnabs3zoBaHue rpagos u

JIEPEBHEB P ONKMCAHUU OOBEKTOB U MIPOLIECCOB OKPYIKAIOLIETO MUpa

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

OmnpeneneHre BO3MOXKHBIX — PE3yJNbTaTOB  Pa0OTHI MPOCTEUIIMX  aJTOPUTMOB
YOPABJIEHUS HWCHOJHUTENISAMU M BBIYUCIUTENbHBIX alropuTMoB. OrpeneneHue

HCXOIHBIX JAaHHBIX, IIPU KOTOPLIX aJITOPUTM MOKCT AaTb Tpe6yeMLII>i pe3yiibTaTt

3.2

Otanbl pemieHds 3anad Ha KommbloTepe. SI3pik mporpammupoBanus (Ilackans,
Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIMH SI3bIKA IPOrPaMMHUPOBAHUS. THUIIBI
JAHHBIX: IEJIOYUCIICHHBIC, BELIECTBEHHbIC, CUMBOJIbHBIE, JIOTHYECKHE. BeTBieHus.
CocraBuble ycnoBus. Llukibl ¢ ycnosueM. Lukisl no nepemenHoi. Mcnons3oBanue

Ta0JINIl TPACCHPOBKHU

33

Pa3pabotka u mporpaMMHasi peanu3anusi aJlrOPUTMOB PEUICHHS THUIOBBIX 3ajay
6azoBoro ypoBHs. [Ipumepbl 3amay: anropuTMbl OOpPaOOTKHM KOHEYHOW YHMCIOBOU
MOCJIEIOBATEILHOCTH (BBIYMCIICHHE CyMM, NMPOU3BEICHUM, KOJIMYECTBA FJIEMEHTOB C
3aIaHHBIMA CBOMCTBAaMM), aJTOPUTMBI aHAM3a 3alMCH YHUCENT B TIO3UIIMOHHOU
CUCTEME€ CUUCICHHUS, aJTOPUTMBI pEUICHUS 3aJa4 MeToAoM Imepebopa (MOHCK
HauOOJbIIEr0 OOILIEro JeJUTeNs ABYX HATypaldbHBIX UYMCEN, MPOBEpKa 4Yucia Ha

MIPOCTOTY)
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O6paboTtka CHUMBOJIbHBIX JTAaHHBIX. Bcerpoennsie ¢GbyHKIMK A3bIKA

porpaMMHUpOBaHUA IJIsd 06pa60T1<1/1 CHUMBOJIBHBIX CTPOK

3.5

TaOnuuHble BeNMUYMHBI (MAacCUBBI). AJITOPUTMBI PabOTHI C AJIIEMEHTAaMU MacCHBa C
OJIHOKPATHBIM IIPOCMOTPOM MAacCHBa: CYMMHPOBAHHE AJIEMEHTOB MacCUBa, MOACUET
Kolu4yecTBa (CyMMBbI) 3JEMEHTOB MAacCHBa, YJIOBJIETBOPSIOIIUX 3aJlaHHOMY
YCIIOBUIO, HaxXOXJeHHWE HauOoNblIero (HauMEHBIIEro) 3HAYEHUS DJIEMEHTOB

MaccruBa, HaxOXXJEHHWE BTOPOTO IO BEIWYMHE HAWOOIBIIET0 (HAUMEHBIIIETO)




3HA4YeHUs, JIMHEHHBI IMOUCK 3JIEMEHTa, IEPEeCTaHOBKAa JJIEMEHTOB MacCcuBa B
obpatHoM mopsake. CopTUpOBKa OJHOMEpHOro MaccuBa. [IpocTeie MeToJbI
COPTHUPOBKH (HaIpUMep, METOJ ITy3bIPbKa, METO/ BBIOOPA, COPTUPOBKA BCTABKAMH).

[Toanporpammel

WNudopmanrnoHHbIe TEXHOIOTHH

4.1

Ananu3 naHHblX. OCHOBHBIE 3ajjaud aHajdu3a JaHHBIX: [POTHO3HPOBAHUE,
kinaccuukanus, Kiactepusanus, aHanu3 oTkiIoHeHui. IlocrmegoBarenbHOCTH
pelieHus 3a7ad aHalM3a JAHHBIX: COOp MEpPBUYHBIX JAHHBIX, OUYHCTKA M OIICHKA
KauecTBa JaHHBIX, BBIOOp M (WJIM) MOCTPOCHHE MOJENHU, MpeoOpa3oBaHKe JAHHBIX,

BU3yalin3allvsid JaHHBIX, HHTCPIPETAHA PE3YJIIbTATOB

4.2

Ananns JAaHHBIX C IIOMOIIBIO 3JICKTPOHHBIX Ta6HI/IH. Brrunciaenue CYMMBI, CPpCAHCTO

apu(METHIECKOT0, HANOOJBIIIEr0 ¥ HAMMEHBIIETO 3HAYCHUH Tnana3oHa

4.3

KOMHLIOTepHO—MaTeMaTI/I‘IeCKI/Ie MOACIH. OTanel KOMIIBIOTCPHO-MAaTCMATUICCKOI'O
MOZACIIMPOBAHUSA: ITIOCTAHOBKA 3ada4H, pa3pa60TKa MOACIIN, TECCTUPOBAHUEC MOACIIH,

KOMHI)IOTepHI)If/'I OKCIICPUMCHT, aHAJIN3 PE3YyJIbTAaTOB MOACIUPOBAHUA
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YucneHHoe pelleHue YpaBHeHHH ¢ TOMOIIbI0 To00pa nmapamerpa

4.5

TabGnuunble (pensioHHbIe) 6a3bl JaHHBIX. Tabiuia — npeacTaBieHue CBeJeHUI 00
oAHOTHIHEIX 00bekTax. Iloie, 3amuch. Kirou tabmunpel. Pabora ¢ roToBoii 0asoi
JaHHBIX. 3arosHeHue 6a3bl aHHBIX. [IoMCK, copTHpOBKa U (GUIBTpaLUs 3amnuceil.
3ampocel Ha BBIOOPKY MAaHHBIX. 3ampochl ¢ MapamMeTpamu. BrramcisieMble mosis B
3anpocax. MHororabnuyHbsle 0a3bl JaHHBIX. THUIBI CBA3€M MexIy TaOIUIaMH.

3anpoc1,1 K MHOT'OTa0JIMYHBIM 0a3aM JaHHBIX




IMPOBEPAEMBIE HA ETD 10 THO®OPMATUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[ToHnMaHue OCHOBHBIX NPUHIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHICHIMH
pasBUTHs KOMIIBIOTEPHBIX TEXHOJOIMH; BJIaJIeHHE HaBbIKAaMHM PabOThI C
ONEPALMOHHBIMU CHUCTEMaMM U OCHOBHBIMM BHAAMU HPOTrPAMMHOIO
oOecrieueHus A1 peuieHus ydeOHBIX 3a7ad [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hamuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX INpUHOUIIAX OpraHu3alunu U

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETel

1.3

Ilonnmanue OCHOBHBIX IIPUHOUIIOB AUCKPCTHU3AllMU Pa3/IMYHbIX BHUIO0B

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOW M TEKCTOBOM
uHpopManuu (3amuch 4YHCEN B TO3ULIHUOHHONW CHUCTEME CUHCIIEHMS,
JEIMMOCTb LIEJIBIX YHCEN; HAXOKIEHUE BCEX MPOCTHIX YUCEIN B 3aJJaHHOM
JanasoHe; 00pa0oTKa MHOTOPa3psAAHBIX — IENBIX YHCEN; aHaJu3

CUMBOJIbHBIX CTPOK U APYTUX), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKI_II/IOHaJIBHLIe BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CpPCIACTB

cpensl pa3paboTKu

1.6

Branenve OCHOBHBIMH CBEJEHUSIMH O 0a3zax JaHHBIX, WX CTPYKTYpE,

CpeaACTBaxX CO3aHUA U pa6OTI>I C HUMH

1.7

[TonnMaHne BO3MOKHOCTEW U OTPAHUYEHUIN TEXHOJIOTHI MCKYCCTBEHHOTO
MHTEJJIEKTa B Pa3IMYHBIX O0O0JIACTAX; HaJM4uWe NpeACTaBIeHUd 00
UCMOJb30BaHUM  WH(POPMALIMOHHBIX  TEXHOJIOTMH B pa3IM4HbBIX

npodecCHOHATBHBIX chepax

1.8

Branenne TeopeTMYECKMM anmapaTtoM, IO3BOJIIOINIMM OCYIIECTBIATH
IIPEACTABJICHUE 3a/JAHHOTO HAaTypaJbHOI'O YHCIA B PA3JIMYHBIX CHUCTEMAX
CUHCIICHUS; BBINOJHATH NpeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHHIH,
UCTOJb3Ysl 3aKOHBI alreOpbl JIOTUKHU; OMpPEeNATh KpaT4allIuid MyTh BO
B3BEIIEHHOM Trpae M KOJMYECTBO IMyTeHd MEXAy BepIIMHAMU

OPUEHTUPOBAHHOTO ALUKINYEeCKOoro rpada




Ymemo

2.1

YMeHHE HCNONb30BATh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOMACIH IS
aHaynM3a 00OBEKTOB U IMPOLECCOB: (HOPMYIUPOBATH IEJIb MOJCIUPOBAHMUS,
BBIIOJHATh AQHAINW3 PE3YJIbTATOB, MOJYYEHHBIX B XOJ€ MOJEIMPOBAHUS;
OLICHMBATh AJICKBATHOCTh MOJICIHA MOJCIHPYEMOMY OOBEKTY WIIH

mponecCy; NpeaAcTaBIATh PE3YJIbTAaThl MOACIUPOBAHNA B HArJIAAHOM BUIC

2.2

YMeHne KiIacCHUIMPOBATH OCHOBHBIC 3a/laud  aHajiM3a JIaHHbBIX
(mporHo3upoBaHue, Kiaccuukanus, KJIacTepu3anus, aHaImn3
OTKJIOHCHUH); TIOHUMATh IOCIIEAOBATEIFHOCTh PEIICHHS 3334 aHalln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OLIEHKA KauecTBa JIaHHBIX,
BbIOOp ¥ (WJIM) TIOCTPOCHHME MOJEIH, TNpeodpa3oBaHUE JTAHHBIX,

BU3yalin3allud JaHHBIX, MHTCPHOPCTALUA PE3YJILTATOB
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Ymenue onpenensats "HGOPMAIMOHHBIN 00bEM TEKCTOBBIX, I'paduIeCcKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX [1apaMeTpax AUCKPETU3aluu. Y MEHHE
ONpEeNEeNsATh CPEAHIO CKOPOCTh Tepelayd  JaHHBIX, OIEHUBATH
W3MCHCHHE BPEMCHH IIepelladydl TpU H3MECHCHWU WH(OPMAIMOHHOTO

00BéMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U
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YMeHune CTpoUTh KOJA, OOECIEeYMBAIOIIMK HAWMEHBIIYI0 BO3MOXKHYIO

CPEIHIOIO JUTMHY COOOIIEHUS TPH N3BECTHON YaCTOTE CHMBOJIOB

2.5

VYMeHHue HCHoIb30BaTh npu pCeHICHUN 3aJayq CBOMCTBA ITO3UIIMOHHOM
3alucCu 4YUCCJI, AJITOPUTMBI IMOCTPOCHUSA 3allMCU YUCIIa B MMO3UITMOHHOM
CUCTEMEC CUHCIICHUA C 3aJaHHBIM OCHOBAaHWEM M IIOCTPOCHHA YMCIIa II0
CTPOKE, coz[epxcameﬁ 3allUCh A3TOr0 4YHCIa B IO3UIMOHHOM CHCTEME
CUHUCIICHUA C 3aJaHHbIM OCHOBAHHUECM, YMCHUC BBIIIOJIHATDH

apI/I(l)MeTI/I'-ICCKI/IC ornepanru B IO3UIIUOHHBIX CUCTEMAaX CHUCIICHHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTHBHONW H
KOHBIOHKTUBHOM  HOpMalIbHBIX  (QoOpMax Mo  33JaHHOW  Tabmuie
UCTUHHOCTH; HUCCIENoBaThb 00JacTb  HCTHUHHOCTH  BBICKa3bIBaHMS,

COACPKAIICTO MEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPABHCHUA

2.7

YMeHue pelars aJlrOpUTMUYECKUE 3aladd, CBS3aHHBIE C AaHAJIU30M
rpadoB (3aaud MOCTPOEHUS ONTHUMAIBHOIO MYTH MEXIY BEpIIMHAMH
rpada, ornpeneneHus] KOJUYECTBA PA3IMYHBIX MyTeH MeXIy BepIIMHAMH

OPHUEHTHPOBAHHOTO AlMKINYECKOTO rpada)

2.8

YMeHME UCIIONb30BaTh JEPEBbS IIPU AHAIU3E U ITOCTPOECHUU KOJOB U JUIS
IpeJCTaBlIeHUsT apu(METHUYECKUX BBIPAXKEHHUM, NpH pPEIIeHUH 3a]ad
IIOMCKA W COPTHUPOBKH; YMEHHE CTPOUTH JAEPEBO WIPBHl MO 3aJaHHOMY

AJITOPUTMY pa3pa6aTBIBaTB 1 00OCHOBBIBAThH BBIMI'PBINIHYIO CTPATCTUIO




UTPBI

2.9

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HCIIOJIB30BAHUCM Ta6HI/II_[
TPAaCCUPOBKH,; OIPECACIIATH 0e3 HCIOJb30BaHUs KOMIIBIOTEPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMIWX HUKJIbI, BETBIICHUA U

noarnporpaMmsal, IMpv 3alaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue ompeneniarb CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHPOBAHME 3JIEMEHTOB MAacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOUYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IUId pCIICHUSA OHHOﬁ 3aga4u

2.11

BnageHne yHUBEpPCAIbHBIM SI3BIKOM  IPOTPAMMHPOBAHUS  BBICOKOIO
ypoBHs (Ilackanb, Python, Java, C++, C#), npeacraBneHusiMu o 6a30BBIX
TUTIAX JAHHBIX M CTPYKTypax HIaHHBIX; YMEHHUE HCIIOH30BaTh OCHOBHEIC
VOPABISAIONME  KOHCTPYKIMH;  YMEHHE  OCYIIECTBISATH  aHAIU3
NPE/UVIOKEHHOW ~ MPOrpaMMbl:  ONPEICNATh  Pe3yJbTaTbl  PaOOTHI
IIPOrPaMMBbl TIPH 3aJIaHHBIX MCXOJHBIX JAaHHBIX; ONPEACIATh, IMPH KaKUX
UCXOIHBIX JIAHHBIX BO3MOXXHO IIOJIyYCHHE YKa3aHHBIX pPe3yJbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT MPHBECTH K OMMUOKe B pabote
nporpamMMbl;  (OPMYJIMPOBAaTh  NPEMIOKEHHS [0  YIYYIICHHIO

MMpOorpaMMHOI0 KoJia

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsI MU3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YHCEI, YUCIOBBIX MOCIIEA0BATENbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME 4YHUCIa B BUAE HaOOpa MPOCTHIX
COMHOXMHTEJNEH; Hax0XIEeHHE MaKCUMalbHOW (MHUHUMAaJbHOM) wHUpPHI
HaTYpaJIbHOTO YHCJIa, 3alIMCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluuCIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEAO0BATEIbHOCTH (CYMMBI,
IIPOM3BENIEHUSI  CPEAHEero  apu@MeTHYecKOro, MHUHUMAJIBHOTO H
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMUECTBA AJIEMEHTOB, YAOBIETBOPSIOLINX
3aJJaHHOMY YCIIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; YMEHHE
UCIOJIb30BaTh B MpOrpaMMax JaHHbIE pPa3IMYHBIX THUIOB C YYETOM
OTpaHMYEHUN Ha [Mana3oH UX BO3MOXHBIX 3HAYEHUH, NPUMEHSTH IpU
peLIeHUH 33/1a4 CTPYKTYpPHI JaHHBIX (CIHMCKH, CIOBAapH, CTEKU, OUEpe/H,
JIepeBbsl); TPUMEHATh CTaHAAPTHBIE U COOCTBEHHBIE MOANPOrPAMMBI IS
00pabOTKM YUCIIOBBIX JaHHBIX U CUMBOJIBHBIX CTPOK; UCHOJIb30BaTh MpPHU
pa3paboTke mporpamMm OUOJIMOTEKH MOANPOrpaMM; YMEHHE MCIIOIb30BaTh

CpeacTBa OTJIAAKHU IPOrpaMMm B CpCIC IMPOrpaMMHUPOBaAHUA

2.13

VYmMmenue HCIIOJIb30BaTh OJICKTPOHHBIC Ta6J'II/II_[I)I JJIA aHaJIm3a,




MPEACTABICHUS W 00paOOTKM JaHHBIX (BKIIOYAss BHIOOP ONTHMAIBHOTO
pemeHns, moadop JMHUM TPEHJA, pEeIIeHHe 3a/1ad MPOTHO3MPOBAHUS);
YMEHHE HCIOJb30BaTh TaOIWYHbIE (pENAUMOHHBIE) 0a3bl MaHHBIX M|

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JINYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCTOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  HHU(POBBIX  TEXHOJOTHIA;
IIOHMMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB I'OCYIApCTBEHHbBIX

yciyT, HUGPOBBIX 00pa30BaTENIbHBIX CEPBUCOB




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

[{udpoast rpaMOTHOCTH

1.1

OcCHOBHBIE TECHACHIUN PAa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'IJ'IeJII)HBIe
BBIYHCIICHUA. MHoronpoueccopHme CHCTECMBI. PaCHpe,I[CJ'IéHHBIG

BBIUMCIIUTEILHBIC CUCTEMBI U 00paboTKa OOIBIINX JTaHHBIX

1.2

IIpyHIMIIBI TIOCTPOCHUS M amnnapaTHbIE KOMIIOHEHTbI KOMIIBIOTEPHBIX CETEM.
CereBble mnporokodibl. Cetb HWuTepHer. Agpecauuss B cetu HHTepHerT.
ITporokonsr creka TCP/IP. Cucrema nomenHbix uMEH. Pa3aenenune IP-cetn Ha

MMOJCETH C IMOMOIIBIO MACOK ITOJICeTEH

1.3

®aiinoBas cucrema. Ilouck B (aitmoBoit cucreme. [IpuHIMIBI pa3MenIeHUs |
uMeHoBaHMs (aiiyioB B AodroBpeMeHHON mamsatu. [labnoHbl ans onucaHus

rpym ¢aiioB

1.4

CKOpOCTB nepcaadu JaHHBIX. 3aBHCHUMOCTD BpCMCHHU rnepecaadun oT

I/IH(1)OpMaI_II/IOHHOFO 00BEMa JaHHbIX U XapaKTCPUCTHUK KaHalla CBA3H

1.5

HIudposanue manHbix. CHMMETpUYHbIE U HecuMMeTpuuHble mUdpsl. [ndpsr
npocrtoil 3amensl. [udp Llesaps. lupp Buxenepa. Anroput™m mudpoBaHus
RSA

1.6

Konpl, no3posnsitomye o6HapyKuBaTh U UCIPABIATh OIMIMOKH, BOSHUKAIOIINE NTPU
nepenave qaHHbix. Paccrosaue Xammunra. KogupoBaHue ¢ moBTopeHneM OUTOB.

Konwsr XoMmMmuHara

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

JlBonuHOoe  KoaupoBaHue. PaBHOMEpHBIE W HEPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3allMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenosue dano. IlocTpoeHre OMHO3HAYHO NEKOIUPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

Teopernueckne NOAXOAbI K OLEHKE KoiaudecTBa HHpopmaruu. EauHuisi
U3MepeHusl KoymyecTBa HH(oOpManuu. AjpaBUTHBIA TOIXOJ K OIIEHKE
KoysinyectBa HMH(popManuu. 3aKoH aJAUTUBHOCTH HH(popmaruu. Dopmyna

Xapriu. Uadopmanus u BepostHocTs. Popmyia [llenHoHa

23

Cucrembl cuucnenus. Pa3BépHyTas 3amuch UENbIX W JIpOOHBIX YHCEN B
MO3UIMOHHON cucteme cuucieHus. CBoilcTBa MO3MIIMOHHOM 3amUCH 4YHCTA:
KOJINYECTBO IIU(P B 3aIHCH, MPU3HAK AECTUMOCTH YMCIIa HA OCHOBAaHHE CHCTEMBI
cUMcIeHUs. AJITOPUTM NIEPEBOA LIEJIOT0 YKCia U3 P-UUHON CUCTEMBI CUMCIIEHUS

B JIECATUYHYIO. AJITOPUTM IE€peBOia KOHEUHON P-n4uHO# ApoOM B MECATUUYHYIO.




AJTOpUTM MepeBoAa IEJOro 4ucia U3 JECATHYHOM CHUCTEMBbI CUUCIEHUS B P-
nunyto. llepeBos KOHEYHOH jecsTHUHOW npodbu B P-munyro. JlBomuHas,
BOCBMEpPUYHAS U IIECTHAALIATEPUYHAsI CUCTEMbI CUMCIICHHUS], CBSA3b MEX]y HUMHU.

ApI/I(l)MCTI/IIIGCKI/IC Oorcpanyru B IIOSUIUOHHBIX CUCTEMaxX CHUCIICHHUA

24

TpoanasI YpaBHOBCUICHHAA CUCTECMA CUUCIICHUS. I[BOI/I‘{HO-I[CCSITI/IHHEISI CHUCTEMA

CUHUCJICHUA

2.5

Komuposanue TexcroB. Komuposka ASCII. OgnobaliTHpie KogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Ompenenenue wuH(GOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHMI

2.6

Komuposanue nzobpaxenuit. OueHka nHPOPMAMOHHOTO 00bEMa rpadHuecKux
JAHHBIX TIPU 3a8JaHHBIX Pa3pelIeHuH U IIyOuHe KoaupoBaHus 1BeTa. L[BeToBBIC
monenu. KogmpoBanue 3Byka. OneHka WH(GOPMAIMOHHOTO OO0BEMa 3BYKOBBIX

JaHHBIX IPH 3aJaHHBIX YaCTOTC AUCKPCTU3AINU U pa3pAaAHOCTU KOAUPOBAHUA

2.7

Anrebpa gnoruku. IloHsrtue BbIcKa3biBaHMs. Bbicka3piBaTesnbHble  (HOPMBI
(mpeaukaTsl). KBaHTOpPBI CyI1I€CTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue onepanuu. TaOmuIbl HCTHHHOCTU. JlorMYeckne BBIPAKEHHS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanny 1 onepanyuy Haj MHOKECTBAMM.
3aKkoHBl aireOpspl JIOTMKM. OKBHUBaJICHTHbIE NPeoOpa3oBaHUS JIOIMYECKHX
BBIPAKEHMM. JIornueckue ypaBHEHUsI U CUCTEMBl YPaBHEHU.

Jlormueckue (yHKUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKLIMH OT KOJIMYECTBA apTyMEHTOB.

KanoHnnveckue (popMbl JTIOTHYECKUX BBIPAXKEHUN

2.8

COBCpHIeHHBIG JAU3BIOHKTUBHBIC KOHBIOHKTUBHBLIC  HOPMAJIBHBLIC q)OpMI)I,

AJITOPUTMBI UX MTOCTPOCHUS 110 Ta6J'II/II_Ie HUCTHUHHOCTH

2.9

Jlornueckue 2JIEMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmatop.
MHoropa3psaasbeii cymmarop. lloctpoenne cxeM Ha JOTMYECKHX DJIEMEHTax Io
3alaHHOMY JIOTMUECKOMY BBIP@XECHHMIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUS IIO

JIOTUYECKOU cXeMe

2.10

Mognenn u moxaenupoBanue. llenn MopenupoBaHus. AJNEKBAaTHOCTbH MOJIEIH
MOJIETUpyeMOMY 00BEKTY Uiu Tiporieccy. dopmanu3anus MpUKIaIHbIX 3a/1a4.
[IpencraBnenue pe3yabTaTOB MOACTUPOBAHUS B BUAC, YAOOHOM JIJISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe nmpeacTaBneHue NaHHBIX (CXEMBbI, TAOIUIIBI, TPadUKH).

2.11

IIpencraBnenre MLENbIX YHCEN B MaMITH KoOMIbioTepa. OrpaHU4eHHOCTb
JMana3oHa 4Yucell IIpU OrPaHMYEHHMM KOJudecTBa paspsanoB. llepenonnenue
pa3psiiHON ceTKU. be33HakoBbIe U 3HAKOBBIC JTAaHHBIC. 3HAKOBBIA OUT. J|BOMYHBIH
JIOTIOJTHUTEIIbHBIN KOJI OTPULIATENIbHBIX YNCET.

[ToOutoBrle normueckue omnepauuu. Jlormueckuit, apupmerudyeckuii  u

muknyecknit  capurd.  udpoBanue ¢ mnomompio MOOMTOBOI  omepanuu




«uckirouaromee NJIN»

2.12

HpeI[CTaBJIeHI/Ie BCIICCTBCHHBIX YHCCII B IMaMATU KOMIIBIOTEPA. 3Haqama51 4acCTb
U TIOpAOOK 4YHCIIA. Z[I/IaHaSOH 3HAYCHHUH BCHICCTBCHHBIX YHCEII. HpO6J'I€MBI
XpaHE€HUA BCIICCTBCHHBIX YHUCCII, CBA3AHHBIC C OI'PAaHUYCHUEM KOJIIHNYCCTBa
paspAaaoB. Brimonuenue onepannﬁ C BCIICCTBCHHBIMH 4YHCIIaMH, HAKOIIJICHHC

oIInOOK IIPpU BBIYUCJIICHUAX

2.13

I'padppr. OcHoBHble ToHATHSA. Buapl rpados. Omucanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MATpHIl, CIHUCKOB CMEXHOCTU. PelieHue
AITOPUTMUYECKUX 3aJa4, CBS3aHHBIX C aHanu3oM rpadoB (TocTpoeHue
ONTUMAJIBFHOTO IMYyTH MEXIY BepIIMHaMU Trpada, ompeneneHue KOJIUYECTBa

Ppa3INIHbIX HYTeﬁ MCXKAY BEpHIMHAMU OPUCHTUPOBAHHOI'O aAlHUKIIMYCCKOTO

rpada)

2.14

HepeBbsi. bunaproe npepeBo. JlepeBbs momcka. CrocoObl 00Xoma jaepesa.
[IpencraBieHne apupMEeTHIECKUX BBIpAXCHUW B BUC JepeBa. Mcmonb3oBaHue

I‘pa(bOB H JCPCBLEB IIPH OITMCAaHUH 00BEKTOB U IMPpOHECCOB OKPYKAOIICTO MHUpPa

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOTHON mHpopmanueii. [loctpoenne nepepa
nepebopa BapUaHTOB, ONMCAHUE CTPAaTerMM UIPbl B TaOIMUHOU Qopme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIITHBIC ITO3HUIIUHU. BLII/II‘pBII_HHBIe CTpaTCruu

2.16

CpenctBa  HWCKYCCTBEHHOTO — MHTEIUIEKTa.  MaeHTHUKAUs W IOHCK
M300paxKeHuii, pacrmo3HaBaHue Jull. Vcroib30BaHHEe METOJIOB MCKYCCTBEHHOTO
MHTENJIEKTa B 00yJaronux cucreMax. Mcrnonb3oBaHe METOA0B HCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Heltponnsie ceTn

AJNTOpUTMBI M TPOrpaMMHUPOBAHUE

3.1

dopmanu3anus MOHATHS anropurMma. MammuHa ThOpHHra Kak yHMBEpCAJIbHAS

MOJENb BBIYUCIEHUIN

3.2

OrneHka CIIO)KHOCTH BblUMCIIEeHUI. Bpems paboTel u 00BEM uCHONb3yeMoi
namsiTH, HX 3aBUCUMOCTh OT pa3Mepa HCXOJAHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJTOPUTMOB. AJTOPUTMBI IOJIMHOMHAIbHOMN
cinoxkHoctu. IlepebGopHbie anroputmbl. [IpuMepsl pasIMYHBIX —aJTOPUTMOB

peiCHud OJIHOM 3aa4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDb

33

OmnpeneneHre BO3MOXHBIX PE3YJIbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
yIpaBJIE€HUST UCIIOJHUTENSIMH M BBIUMCIUTEIBHBIX aNropuTMoB. OmnpenencHue

HNCXOAHBIX JAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKCT NaThb Tpe6yeMBII71 pe3ybTaTt

34

AJ'IFOpI/ITMLI o6pa60T1<n HAaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B IO3WIIMOHHBIX
CUCTEMAX CYUHUCIICHUA: pa36I/ICHI/Ie 3aliucCu 4YucCjJa Ha OTACIbHBIC I_[I/I(I)pLI,
HAaXOXKACHUC CYMMBI W TIIPOU3BCIACHUA I_[I/I(I)p, HaXO0XICHUC MaKCHMaJIbHOM

(MUHUMATBHOM ) TG PHI.




[IpencraBnenne uucia B BHJEC HAaOOpa MPOCTBIX COMHOMKHUTENIEH. ANTOpPUTM
OBICTPOro BO3BEACHUS B CTeNEHb. [I0MCK MPOCTHIX YUCEN B 33IaHHOM JIMANa30He

C IIOMOIIIBIO AITOPUTMA «pemeTo DpaTocheHar

3.5

MHoropa3psiHbie LeNble YUCIa, 3aJa41 JUIMHHON apuMeTuKu

3.6

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl naHHBIX:
LEJIOYHCIICHHbIE, BEIIECTBEHHbIC, CHMBOJbHBIC, JOrHUecKkue. BerBieHus.
Cnoxnbie yciaoBud. kel ¢ ycnoBueM. [{UKIIbI MO HEpeMEHHOM.

OO6paboTka NaHHBIX, XpaHAMMXCcsA B (aiiax. TekcToBble M JBOMYHBIC (aAIlIbL.
daiinoBsie nepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anuch B
daiin.

Pazbuenue 3anaun Ha moa3anaun. [lognporpaMmer (IporieAypsl U GYHKIIHH).

Hcnonp3oBanue ctanaapTHON OMOIMOTEKHU S3bIKA IPOIPaMMHUPOBAHUS

3.7

Pexypcusi. PekypcuBHble mporenypbl u ¢yHKiuu. Mcnonb3oBaHue creka Ui

OopraHu3al p€KypCUBHBIX BBI3OBOB

3.8

Uucnennpie MeToabpl. ToyHOe W mpUONMKEHHOE pemieHus 3amadu. YucineHHoe
pellieHre ypaBHEHHMH ¢ MOMOIIbI0 Toabopa mapamerpa. UMCIEHHBIE METOJbI
pelIeHusT ypaBHEHW: MeToa Iepedopa, METOA IOJOBHUHHOTO  JIeNICHHS.
[MpubmmxEHHoe BHIYMCICHUE JIUH KPUBBIX. Beraumcinenue ruomazaei ¢uryp c
MIOMOUIbIO0 YUCIIEHHBIX METOJOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ TpameLuii).
[Touck wmakcumyma (MUHUMYMa) QYHKUUH OJHOW TE€peMEHHOH MeTOJ0M

INOJIOBUHHOTO ACJIICHUA

3.9

OOpaboTka  CUMBOJBHBIX  JAaHHBIX.  BcTpoeHHble  (QYHKIMM  sI3bIKa
IpOTrpaMMHUPOBaHUs JUIsl 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA TOSBICHUH CHUMBOJAa B CTPOKE,
pa3OmMeHne CTPOKM Ha CJOBa MO TMPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKH
BHYTPU JAHHOM CTPOKHM, 3aME€HAa HAWJEHHOW NOJCTPOKM Ha IPYTyI CTPOKY.
['eneparust Bcex CJIOB B HEKOTOPOM ai(aBuTe, YJOBIETBOPSIOIIUX 3aJaHHBIM

OTpaHUYCHUAM. Hpeo6pa30BaHI/Ie qucjia B CUMBOJIBHYIO CTPOKY U O6paTHO

3.10

MaccuBel ®  IIOCIENOBATEIbHOCTA  UWCENI. DBpaucieHue 0000MEHHBIX
XapaKTEPUCTUK DSJIEMEHTOB MAacCHMBa WJIM YHCIOBOM IMOCJIEI0BATEIbHOCTH
(CyMMBI, TIPOU3BEACHHUS, CPEIHEro apu(PMETHUYECKOro, MHHUMAIBHOTO U
MaKCHMaJbHOTO 3JEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWUCK 3aJaHHOTO 3HAYEHUS B MAacCHBE.
AnropuT™MBl PabOTHl C AJIEMEHTaMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM
MmaccuBa. COpTHpOBKa OJHOMEpPHOro MaccuBa. [IpocTbie METOIbI COPTUPOBKHU
(Merox my3bIpbKa, MeETOJ BbIOOpa, copTHpoBKa BcTaBkamu). CopTHpOBKa
cmusiaueM. beictpasi coptupoBka MaccuBa (anroput™ QuickSort). JIBowdHbIH

IMMOUCK B OTCOPTUPOBAHHOM MACCHUBC




3.11

JIBymepHBIE MacCHUBBl (MaTpuIlbl). AJNTOpUTMBI O0pabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JIBYMEPHOTO YHCIIOBOI'O MacCHBa IO 3a/JaHHBIM
mpaBujiaM, IOHUCK 3JICMCHTA B JIBYMCPHOM MACCHBC, BBIYUCIICHUC MAKCHUMyMa
(MMHUMYMa) U CyMMBI 2JIEMEHTOB JIBYMEPHOTO MacCHBa, MEPECTAaHOBKA CTPOK U

CTOJ'IGI_[OB ABYMCPHOI'O MacCHBa

3.12

CrnoBapu  (acCOlMaTUBHBIE  MAaCCHBBI,  OTOOpaKeHUs).  XOMI-TaOJHUIIBI.

HOCTpOCHI/Ie a.]'I(baBI/ITHO-‘IaCTOTHOFO CJI0Baps 4J1d 3aJaHHOI'O TEKCTa

3.13

Crexn. AHanmM3 TPaBWIBHOCTH CKOOOYHOTO BBIpAXKECHHA. BbruncieHue
apru(METHUECKOTO BBIPAXKEHUS, 3aIMCAHHOTO B MMOCT(GUKCHOH (opme.

Oqepezu/l. Hcnonns3oBanne ouepean 4jis1 BpEMEHHOI'O XpaHCHHA JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHre MHHMMANIbHOTO OCTOBHOIO JIepeBa
B3BEIICHHOTO CBSI3HOTO HEOpUeHTHpoBaHHOTO rpada. KommyecTBo pa3muvHbIX
nyTel MeX/1y BepIIMHAMH OPUEHTHPOBAHHOTO AI[MKINYECKOTo Tpada. AIropurm

JenkcTphl

3.15

HepeBps. Peanmsanus aepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOM4YHBIE
(Ounapuble) nepeBbsi. IlocTpoeHue nepeBa Il 3aJaHHOTO apu(PMETUUYECKOrO
BbIpa)keHUs. PexypcuBHbIe aaropuTmbsl 00xoja aepesa. Mcnonb3oBanue creka u

odepeau it 00Xo/a 1epeBa

3.16

JluHamuueckoe IporpaMMUpPOBAHKUE KaK METOJ PELIEHUs 3a/1ad C COXPaHEHUEM
IIPOMEXYTOUYHBIX PE3yJIbTaTOB. 3aJauH, PEIIAEMbIE C IIOMOILIBIO JUHAMUUYECKOTO
POTPaMMHUPOBAHU: BEIYUCIIEHHE PEKYPCUBHBIX (YHKIMH, TOACUET KOJINYECTBA

BApHUAHTOB, 3a1a41 OIITUMU3AlIUN

3.17

[Tonstue 00 OOBEKTHO-OPUEHTHPOBAHHOM NPOrpaMMHUpOBaHUU. OOBEKTHl U
kiaccel. CBoiicTBa U MeTo/ibl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHANIN3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOJXOJA.

Wuxkancynsius, HacleqoBaHue, TOJIUMOphU3M

HNHdopMalinoHHbIE TEXHOJIOTHH

4.1

Ananus JaHHBbIX. OcHOBHEIE 3aga4u aHalin3a JaHHBIX: IIPOTHO3WPOBAHHC,
KJaccuuKkanus, Kiacrepusanus, aHanu3 oTkioHeHuil. IlocnemoBarenbHOCTD
peleHns 3a1a4u aHajau3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA
KayecTBa JaHHBIX, BBIOOp M (WMJIM) TOCTPOEHUE MOJAENH, IpeodpazoBaHue
JAHHBIX, BHU3YyaJM3alUs JAaHHBIX, MHTEpHpeTanus pe3ynbTaToB. [IporpammHubIe
cpeactBa u MHTepHeT-cepBUCHl i OOpaOOTKM M MPEICTABICHHS JTaHHBIX.

Bonpime gannpie. MammaHOe 00yueHue

4.2

AHanmM3 JaHHBIX C TIOMONIBIO AJIEKTPOHHBIX TaOmwil. BeraucieHue cymMmsl,
CpemHero  apuMEeTHUecKoro, HaubOospliero (HAUMEHbBINEr0)  3HAYCHHS

nuana3oHa. Berumcienune koad¢uimeHTa KOppeNslud JBYX pSAIOB JaHHBIX.




[TocTpoeHnne CTOMOYATHIX, JMHEHYATHIX W KPYroBeIX auarpamm. I[loctpoenwme
rpaduxoB ¢pynkuuii. [logbop MuHUM TpeHAa, pElIeHHE 3a1a4 MPOTHO3UPOBAHUS.

Pemrenne 3a1a4 ONTUMH3AIWHU C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperuzanusi 1Npud  MaTeMaTHYECKOM  MOJEIMPOBAHUU  HEMPEPHIBHBIX
nporeccoB. MogenupoBanue JIBWXKeHHA. MojenupoBaHue OHOJIOTHYECKHX
cucteM. MaremaThuueckue MOAENUM B IKOHOMHUKE. BblunciuTeNnbHBIE
IKCHEpUMEHTHl ¢ MojensaMu. OOpaboTka pe3yibTaToOB SKCIepUMeHTa. Meron
HAaUMEHBIIUX KBaApaToB. OIEHKAa YHCIOBBIX MapaMeTPOB MOJIEIHPYEMbIX
00BEKTOB M TMpOLECCOB. BoccTaHoBiIeHHE 3aBUCHUMOCTEH 10 pe3ysibTaTaM

OKCIICPUMCHTA

4.4

BepostHOCTHBIE MOJENN. Meronsl Momnte-Kapuo. NmutannonHoe

MOJCIUPOBAHUC. CucTeMBl MacCoOBOTO 06CJIy>KI/IBaHI/I$I

4.5

TabnuunbIe (pesIMOHHBIC) 0a3bl TaHHBIX. TabnuIla — MPEICTaBICHUE CBEICHUH
00 oxHoTHHHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmunpl. Pabora ¢ rorosoit
0a3oi maHHBIX. 3armonHeHne 0asbl JaHHBIX. [IOMCK, cCOPpTHPOBKA M (UIBTpaLUs
MaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3ampochkl € MapaMeTpaMu.
Beruncnsiemsle mons B 3ampocax.

Mmuororabnuunbie 0a3bl JaHHBIX. TUIBI CBs3ell Mexay TaOnuuamu. BHemrHuit

k0. LlenocTHOCTh 0a3bl TaHHBIX. 3alIpOChl K MHOTOTA0JIMYHBIM 0a3aM JIaHHbIX

4.6

TekcroBblii mpoueccop. CpencrtBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
IIpoLIeECcope. CTpyKTypUpOBaHHBIE  TEKCTOBBIE  JIOKYMEHTBHI. CHockw,
ornaeineHue.  IlpaBuna  HUTUpPOBAaHMS ~ MCTOYHUKOB M odopmieHus

6ubnorpaguuecKnx CCbUIOK




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

® ludopmaruka (B 2 yactsx); 10 kimace. yramybonennoe ooyuenue [Homsaxos K.1O.,
Epemun E.A. OGuiecTBO ¢ orpaHuyeHHOM 0TBeTCTBeHHOCThI0 « BUHOM.
JlabopaTopus 3HaHMI»; AKIIMOHEpHOE 0011ecTBO «M3aaTebcTBO
«IIpocBenienue»

® ludopmatuka (B 2 yactsx); 11 kinacc. yrny6aennoe ooyuenue [lomsakos K.1O.,
Epemun E.A. OO1iecTBO ¢ orpanudeHHON oTBeTCTBEHHOCTHI0O « BUHOM.
JlaGopartopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTENbCTBO

«HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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