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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOnEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOGHHUS OCHOBHOM  0OOpa30BaTEeNbHOM  MPOrpaMMbl  CPEIHEro  OOIIero
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 mpenmera «MHpopmaruka» Ha yriyOIEHHOM YpPOBHE, YCTaHABIMBACT
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 TEMAaTHUYECKUM pasfenaM Kypca U PEKOMEHIyeMylo (IPUMEpPHYIO)
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 JJs KaXIO0TO roja U3yuyeHus, B TOM YHUCIIe
JUISL COIEPIKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHOW UTOTrOBOM atTectaiun). [Iporpamma no nHbopMaTuke sSBISETCS
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 ¥ BOBMOYKHOCTH aBTOMAaTHU3aIUU 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
uHOOpMATUKA W HUH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, OMHUPAETCS
Ha cojiep)KaHue Kypca WH()OPMATUKUA YPOBHS OCHOBHOTO 0OIIIEro 00pa3oBaHUs U
OMBIT  TMOCTOSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJOTHHA, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbprarel  yrimyOnéHHOrO yYpOBHS H3yueHHsT ydeOHOro mpeamera
«UHdopmaTtukay OpUEHTHPOBAHBI HA TIOJYyYCHHE KOMIIETEHTHOCTEH  JIJIst
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, PAaclO3HABaHHWE COOTBETCTBYIOIIMX 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 HCIOJIb30BAHUS METOAOB M HWHCTPYMEHTapus JaHHOU
npeaMEeTHOM 00J1acTu;

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

B pamkax yrinyO0ia€HHOro ypoBHsS M3y4deHHsS MH(DOpPMATUKH 00eCTIeurBaETCS
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, UHQOpMaloHHasi 0e30MacHOCTb, MH(OPMAaIMOHHBIE
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, CUCTEMBI PaCHpEAEIEHHOIO PEECTPa, TEXHOJIOTMH BUPTYaJIbHOW 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 YCJIOBUSX Pa3BUBAIOIIErocs MHPOPMAIIMOHHOTO 0011iecTBa
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
uHpopMaTUKkd, WHOOPMAITMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJOTUH 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
KPUTEPUEB C ONPEAECIEHHON CUCTEMOUN IEHHOCTEM, ITPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIo;



c(OPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTMA Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
SKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPUAMYECKOT0, MPHUPOIHOIO,
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, paclpoCTpaHeHre HH(OPMAINY;

CO37laHME YCIIOBUW NJisi pa3BUTHUSl HABBIKOB y4e€OHOH, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENbCKOW U TBOPYECKOM JESITeIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

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

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LU(PPOBOTO OKPYKEHHS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VIHTEpHET M UCIHOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HH(OPMAIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHPOPMATUKH, BOMPOCH KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00bEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMIIBIOTEPHOT'O0 MOJIETMPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHPOBAHHWE)» HAIPABICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MH(popMauMOHHBIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
npuUMeHeHUsT MHGOPMAIIMOHHBIX TEXHOJOTUN, pPEaTu30BAHHBIX B MPHUKIATHBIX
MPOTPaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajauax aHaIu3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ IJIA pEIICHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoMm nanee coaepxkanuu ydueOHoro mpemmera «HubopmaTrkay
KYPCUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMbI, KOTOPbIE HE BXOIAT B
00s13aTeNIbHYIO0 TTPOTpaMMy OOyYEHHs, HO MOTYT OBITh MPEIJIOKEHBI ISl U3YyUYCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOn€éHHpld  ypOBEHb U3Y4YEHUST WH(POPMATUKH PEKOMEHAYETCS IS
TEXHOJIOTUYECKOTO  MpOQuUisi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
WHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYOIEHHBIH YpPOBEHb W3YUYEHUS
uH(pOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacTH WH(POPMAIMOHHBIX TEXHOJOTHA W HWHXEHEPHBIC
CHEIUATBHOCTH, Y4YaCcTHE B MPOCKTHOM W WCCIIENOBATEILCKON NESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HANPABICHUSIMH OTpaciu HWHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/IAX U Cllaye
EaunHoro rocy1apcTBEHHOTO 3K3aMeHa 1Mo HH()OpMaTHKE.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B Tpeerax OJHOTO Trojaa OO0ydeHHs
MOXET OBITh HM3MEHEHAa MO YCMOTPCHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOT'O MJIAHUPOBAHMSL.

OO611ee YKMciIo YacoB, PEKOMEHOBAHHBIX JIJISl U3y4yeHUs HHDOpPMATUKU — 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
OMOUIbI0 IUH. KOHTpOJIepsl BHEMIHUX YCTPOMCTB. [IpsAMOii 1OCTyN K MaMsTH.

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. BceTrpoennbie KOMITBIOTEPHI. MUKPOKOHTPOJLIIEPHI.
Po6oTu3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecrnedyeHuss U UxX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [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 namsty. [1labmons! 11t onmcanus rpyti (aitnos.

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

[IpUHIMIIBI TIOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanus B cetu MuTepHeT. 1IpoTokos
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
aagmMuHuctpupoBanue. [lojlydyeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHXKCHUS
MTAKETOB.

Buner  nestenbHoctd B cetu  HutepHer. CepBucel  MHTepHeTa.
['eonnopMaImoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBaHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEpBUCHI M yciayrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momiMHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpoodieMbl 3alUThl
uHdpopmaruu 1 uHbopmanmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(pOpMaAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uH(popManMoHHbIX cucremax. IIpaBoBoe oOecrneueHne UHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(DUIEHIIMAaNBbHON HH(POpPMAIIUK, XpaHSIIEHCsS Ha MEePCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOE mporpaMMHOe 0oOecreyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [TaposnbHas 3anmra apxusa.

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

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmarnus, nanusie u 3HaHus. MudopmarmonHsie mporeccsl B MPUPO/IE,
TEXHHUKE U OOIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoammocTh
JUCKpETU3alu MH(opManuu, NpeAHa3HAYEHHON ISl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOoe KOAupoBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHne OMHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHMIIBI U3MEepeHHs KonyecTBa UHPpopMaun. An(aBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX 4YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3alUCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JACIUMOCTU YUCIa HA OCHOBAaHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPeBOAA 1IEJI0Tr0 yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATHUUHYIO. AJTOPUTM IepeBOja KOHEUHOW P-w4HON IpoOM B JNECATUYHYIO.
ANTOpuUTM TEpeBoJa LENOr0 Yucia M3 JAECITUYHOM CHCTEMBI CUUCIEHUS BP-
nuyHyro. IlepeBox KoHe4yHOU pAecsaTUUYHOW npodu B P-uunyro. J[BowuHas,
BOCbMEpUYHAs U IIECTHAALATEPUYHAS CUCTEMbl CUMCIIEHUS, CBSI3b MEXKIY HUMHU.



Apudmernueckue ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YPaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKH.
Craupapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPHU 3aJIaHHBIX pa3perieHUuH U TITyOnHEe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanHue. Popmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPY 33JJaHHBIX YaCTOTE AUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUS. BbICKa3bIBaTelbHBIE (HOPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauUIbl MCTUHHOCTH. Jlornueckue BBIpaXKEHUSI.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIornueckue onepauuy U onepanuy HaJl MHOXKECTBAMU.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE NPEOOpa30BaHUs JIOTUYECKHUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMbI YPABHEHHUIA.

Jlornyeckue ¢GyHKUIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOMYeCTBa apryMeHTOB. [1oIHbIe CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »s1eMEHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmaTop. llocTpoeHne cxeMm Ha JIOTMYECKMX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHCEN B MHaMATH KoMIbioTepa. OrpaHUYEHHOCTH
Jara3zoHa 4YUCENl NpH OrpPaHUYEHWH KOJIMYEeCTBa pa3psanaoB. llepenonHeHwue
paspsiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

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

[IpencraBiieHrEe BEIIECTBEHHBIX YMCEN B IaMSITH KOMIIBIOTEPA. 3HAdallas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHHUs BEIIECTBEHHBIX 4YHCEJ, CBA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psaoB. BeimosiHEHME omnepanuii C BENIECTBEHHBIMU YMCIAMH, HAKOIUICHUE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJIECHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOAHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMeHTalbHbBIE CpelCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HUHTepmperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabiul. OtnanousHsli BbiBoA. Ilomarosoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJbHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxuble ycnoBus. Ilukner ¢ ycimoBueM. ILlMkiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHpPOBaHUE porpamm. Hcnons3oBanue KOMMEHTAapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIUH JJIS ITOJIB30BATEN.

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 YMCEN B 3aJaHHOM JuarasoHe. IIpencraBinenue
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 s3bIKAa MPOTPAMMUPOBAHMS.
[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. [TpuOmmkéHHOe BBIYMCIEHUE JJIUMH KPUBBIX. BbluncieHue miomaaen
buryp ¢ NOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



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

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKUIMH  s3BIKA
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 JAHHOW CTPOKHM, 3aM€Ha HAWJEHHOW MOACTPOKH HAa JPYTYIO 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 MJIM YUCIOBOM MOCIEA0BATEIbHOCTH (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 COPTUPOBKU (METOJ
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BcTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowvHBI TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MacCUBBI (MaTpHIlbl). AJTOPUTMBI OOpaOOTKHA JBYMEPHBIX
MaCCHBOB: 3aII0JHEHUE JBYMEPHOTO YHCIOBOIO MACCHBA IO 3a/IaHHBIM MPaBUJIaM,
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. PemaktupoBanue u dopmatupoBanue. [IpoBepka
opdorpadun u rpammatukud. CpencrtBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctuwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHOcku, orjaBieHue. KomektuBHas paboTra ¢ JTOKyYMEHTaMHU.
NHCTpyMEHTBI pElIEeH3UPOBAaHUS B TEKCTOBBIX Mpoueccopax. O0iauyHble 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 MAaTEMaTUUYECKHUX
TEKCTOB.

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



MHTEPHET-CEPBUCHI ISl 00pabOTKH U MpeCTaBIeHHs JaHHBIX. bombline naHHbIE.
Mammnnoe o0yuyenue. HTeNneKkTyanbHbIi aHaau3 JaHHbIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BBIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHUS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB JaHHbIX. lloctpoeHue
CTOJOYATBIX, JHMHEWYaTBIX W KpPyroBbiX jauarpamm. IloctpoeHnue rpadukoB
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, orpaHudyeHus. JlokanbHble U TIJI00aNbHBI MUHUMYMBI I€JIEBOM
¢yHkuuu. Pemenue 3a1a4 oNTUMHA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATUKH

Teopernyeckue MOAXOAbI K OILEHKE KOJIMYecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH MH(opmaruu. @opmyna Xaptiau. UHpopManus U BEpOSITHOCTS.
®opwmyna lllennona.

Anroputmel  cxkatust JaHHbIXx. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
rIyOuHBI KogupoBanus 11Beta. OCHOBHBIE Uen anroputmoB cxatust JPEG, MP3.

CkopocTh Tmepeauyd JaHHBIX. 3aBUCHUMOCTb BPEMEHHM Iepellayd OT
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 Xammunra. Koauposanue ¢ moBropenrem 0utoB. Koapl XoMMuHra.

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

Mopenn u monenupoBanue. Llens mMoaennpoBanuss. COOTBETCTBHE MOJEIH
MOJCIUPYEMOMY OOBEKTY WIIM TPOIECCy, Ienn MozaenupoBanus. Gopmanmsanus
MPUKIIAIHBIX 3a]1a4.

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

['padpr. OcHoBHbIe MOHATUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. PemieHue
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. JlepeBbsi momcka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpeTHbIE UrPbI
JIBYX UTPOKOB C MoJHOW mHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKUE CTPATErHH UTPhbl B TAOIMYHON (opme. BHIUTpHINIHbIE U POUTPHIIIHBIE
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 WMHTEIJIEKT B KOMIBIOTEPHBIX Hrpax. VCmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OoOydaronux cuctemax. Mcnosb3oBaHue MeTo0B
MCKYCCTBEHHOI'O MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. [lepcnekTuBbl
pPa3BUTHS KOMIBIOTEPHBIX UHTEJUIEKTYalIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

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

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
IaMsTH, 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
«peuieto IparoceHar.

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(PMETUIECKOTO BBIPAKECHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN hopme.

Ouepenu. Mcnonp3oBaHue ouepenn Juisi BpeMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTHUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepLIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUsl. PekypcuBHbIE anroputMbl 00xoja jaepeBa. Mcnonb3oBaHue creka 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 MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynanus, HacleI0BaHue, TOJIUMOphU3M.

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, aHAJIN3 PE3YJIbTATOB MOAEIUPOBAHU.

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

O6paboTka pe3yJIbTaTOB SKCIEpUMEHTA. MeToJ HauMEHbBIINX KBaJApaToB.
OueHka 4YHCIOBBIX NApaMETPOB MOJIEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

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

Tabnuunble (pensunMoHHBIE) Oa3bl NaHHbIX. Tabmuua — 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.
Brruncnsiembie mosist B 3ampocax.

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

NuTeprer-ipriioxkenus. [loHaTre 0 cepBepHON U KIMEHTCKOM YaCTAX CAWTA.
TexHOoNmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

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

BBon m300pakeHni ¢ MCIMONB30BAHUEM PA3THYHBIX ITU(POBBIX YCTPOHCTB
(undpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYTUX



ycTpoiictB). I'paduueckuii penakrop. Pazpemenune. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — IIBETA.
ObecuBeunBanue IBETHBIX u300paxeHuil. Perymb. Pabotra ¢ oOmactsamu.
OUIbTPHI.

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

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynmuposka. Kpusbie. dopmarsl BEKTOPHBIX
pucyHkoB. HMcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

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



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlUH, TO3UTHUBHBIX BHYTPEHHHX
yOCXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIIECTBA, pACUIUPEHHUE KUZHEHHOIO OMbITA M OMbITA JCSITEIILHOCTU B IpoOIlecce
peanu3anuyd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOM JIEATECTLHOCTH.

B pesynapraTte wu3ydeHwmss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpazoBaHus y oOyuaromierocs OyayT cpOpMHUpPOBaHBI CIEIYIONIUE JIMYHOCTHBIC
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 MJICOJIOTUM  OKCTPEMU3MA, 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, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI MHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE peEIICHUS,
OPUEHTUPYSICh HA MOPAJIIbHO-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 Pa3JIMYHBIE BHUABl HMCKYCCTBA, B TOM YHCIIE
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



coOmonenns TpeOboBaHUi 0€30MacHON KCIUTyaTallii CPEACTB HHPOPMAITMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

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

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKCHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymiei mnpodeccuu 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
permeHus, B TOM YHCIE C YyYETOM BO3MOYKHOCTEH WH(pOpMaAIMmOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

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

OCO3HAHHWE IIEHHOCTU HAYYHOW IeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO JIEATEILHOCTh HHIUBUIYATBHO U B TPYIIIIC.

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

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTH aIanTUPOBATBCI K
HYMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAINH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHUIO 1EeTU U
ycrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCHCTBOBATh, MUCXOJS W3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHHMH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
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
pe3ynbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX yYUYEOHBIX JEHCTBUSIX, a UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE JIEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaIbHbIe Y4YeOHbIE CUCTBUS, PETYJISATUBHBIE YHUBEpCAJIbHBbIC Y4YcOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

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

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

ONpENENATh LEJN JACSITEIBHOCTH, 3aJaBaTh IapaMETpbl M KPHUTEpUU 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 COOTBETCTBUE PE3YJIHTATOB
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 NeliCTBUSA:

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

OCYUIECTBJIATh PAa3jIUYHbIE BHJbI JEATEIBHOCTH MO IOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHUCJIE€ NpPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOU TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

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



BBISIBJISITh TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HAXOAUTh apryMEHTBhl Uil 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;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

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

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

yMETh MHTETPUPOBATH 3HAHUSA U3 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  OCYIIECTBJSATh  MOWUCK,  aHallM3, CUCTEMAaTU3aluilo |
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
3a/lad ¢ CcoOMtoJieHueM TpeOOBaHUM SPrOHOMHMKH, TEXHUKH OE€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 BSaHMOHeﬁCTBHﬂ,
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 MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M WHIUBUIYaJIbHOMN
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 MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
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, TPAKTUYECKON 3HAUMMOCTH;

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

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

1) camoopranuszanmus:

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

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpoOsieMbl C  Y4ETOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEATIOUTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOoCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IMIUPOKOW JPYyIUIUU 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 HABBIKAMHM  IO3HABATENIbLHOM  pedJeKkcud KaKk  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;

IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OIIHUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHMMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIiIyOJI€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHI — CIEOYIOIIME  IPEIMETHbIE
pe3yIbTaThI:

BJIQJICHHE TPEACTAaBICHUSIMH O PO WHGOPMAIMM U CBA3AHHBIX C HEH
MPOIIECCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbI»,
«cuCcTeMHBIN A PeKrT», «MHDOPMAITMOHHAS CHCTEMAY, «CUCTEMAa YIIPABICHUS»;

BIAJICHUE METOJaMHU TOuCKa HWHpopMmanuu B ceTu VHTepHET, yMmeHue
KPUTHUYECKU OIIEHUBATh WH(POPMAITHIO, TTOYICHHYIO U3 ceTu IHTepHET;

yMEHUE XapaKTepHW30BaTh OOJBIINE JaHHBIC, TMPUBOAUTH TPUMEPHI
UCTOYHUKOB HMX TIOJYyYEHUS M  HAMpaBIICHUS HCIOJIB30BAHUSA, YyMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/laud aHalIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJIaccU(pUKaIus, 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, BU3YaIU3allHsl TaHHBIX, MHTEPIPETAIHS PE3yJIbTaTOB;

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

BIIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMH CHUCTEMaMH, OCHOBHBIMU
BUJIAaMUA TIPOTPAMMHOTO OOEeCredYeHusl I pemieHus YYeOHBIX 3a7ad  IIo
BBIOpaHHON CHeIUan3aIim;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITAIIAX OPraHU3aUN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTei, 00 OOmMUX MPUHIUIAX pPa3padOTKU U (YHKIIMOHUPOBAHUS HHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOJACHHE MEp
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHHE TPeOOBAHUN TEXHUKU O0€30MACHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMH ITU(POBOTO OKPY>KEHHUS, TOHUMaHHE
IPaBOBBIX OCHOB MCIOJIb30BaHUSI KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JOaHHBIX M
paboTel B ceTh MIHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIMUIIOB JAUCKPETU3ALMUU PA3JIMYHBIX BUJIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBIM OO0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluu,
YMEHUE OIpEeAeNiATh CPEAHIOI CKOPOCTh IE€pelaud JIAaHHBIX, OIIEHUBATh
U3MEHEHUE BPEMEHU IMepefayd NpH H3MEHEHHH HWH(POPMAIMOHHOIO O0BbEMa
JTAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHUE HCIIONB30BaTh IPU PELICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyuCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YUCTIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHbIM OCHOBAHUEM M IMOCTPOCHHUS YHUCIA MO CTPOKE, COJAEpIKalleil 3amuch
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 aiareOpbl JIOTUKH, YMEHUE CTPOUTHh JIOTUYECKOE BBIPAKEHUE 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 aJITOPUTMOB OOpAaOOTKM YHUCIOBOM M TEKCTOBOM
uH(popmauu (3arnuch 4MceNl B MO3UIIMOHHOW CHUCTEME CUMCICHUS, HAXOXICHUE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JiMara3oHe, 00paboTKka MHOTOpa3psIAHbIX LEbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB IIOUCKA 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 YHUBEPCAJIbHBIM S3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHSI
(Python, Java, C++, C#), mnpeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YMPABIIAIOIINE
KOHCTPYKLMH, YMEHHE OCYIIECTBISATH AaHAIN3 NPEIJIOKEHHOM MPOrpaMMBbI:
OTIPEICIIAITh PE3YIbTATHl Pa0OTHI MPOTPAMMBI MPHU 3aJAaHHBIX UCXOJIHBIX JTaHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yIbTaTOB, BBIABIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, (HOPMYIUPOBATH MPEIIOKEHUS 110 YIYyUIISHHAO POTPAMMHOTO KOJIa;

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  BBIYMCICHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJILHOTO PEIICHHUs, MOAOOp JUHUU TPEHJa, PEIlICHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce u3yuenus kypca MHGOPMATHKU YIiIyOJI€HHOrO ypoBHS 6 11
Knacce oOyyarommmucs OyAyT JOCTUTHYTBHI  CIEAYyIOIIHME  MPEIMETHbIC
pEe3yJIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KObI, JOIYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPbIE€ MO3BOJISIIOT OOHAPYKUBATh M UCIPABIATH OMIMOKK MpHU Mepeaade
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
(3aJayd  MOCTPOEHUSI ONTUMAJIBHOTO TyTH MEXAYy BepuimHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  OyTEed  MEXAY  BEpIIMHAMHU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOIb30BaTh JAEPEBbS MPH
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIPAKEHU, TTPU PEUICHUH 3a/1a4 MOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIE€PEBO
UTPBI O 3aJJaHHOMY QJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BHIUTPHINTHYIO
CTPaTEruio Urphl;

yMEHuEe pa3pabaThiBaTh W pEaTu30BbIBATH B BHJE MpOrpamMm 0a3oBbIe
aJITOPUTMBI, YMEHHE KCIOJIb30BaTh B MPOTpaMmax JaHHBIC PA3JIUUYHBIX TUIIOB 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 COOCTBEHHBIC TOAMPOTPAMMBI sl 0OPaOOTKH YHCIOBBIX JAaHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpamMm OHOIMOTEKU
noAmporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HUCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHMUs], YMEHUE JOKYMEHTUPOBATH POTPAMMBI;

yMEHHUE CO37aBaTh BeO-CTPAHUIIBL;



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

YMEHHE UCTOJIb30BaTh KOMIBIOTEPHO-MATEMATUICCKUE MOJICIH /I aHaJIn3a
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJYYEHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTABIAThH
pe3yJIbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

yMEHHE OpraHW30BBIBATH JUYHOC WH(OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIP30BAaHUEM PA3UYHBIX CPEACTB IU(GPOBBIX TEXHOJOTHUH, TTOHUMAHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUS TEXHOJIOTHMH WCKYCCTBEHHOTO HHTEIUIEKTa B Pa3IWYHBIX O0O0JACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAaIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMNONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHaNbHbIX chepax.
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne KosmuecTBouacos
Haramzy  DuiekTpoHHblenn(ppoBbLIEOOPA30B
n Temaypoka Bce KonTpoabHbl IIpakTHyecku
YeHUs aTeJIbHbIEpPeCypChl

/ ero  epadoThbl epaboThbI
n

TpeOoBaHMsI TEXHUKU O€30MMACHOCTH U

TUTHEHBI IPU PabOTE C KOMIIBIOTEPAMHU 1

U APYTrUMU KOMIIOHEHTaMU IIU()POBOTO

OKPYKEHHS

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U 1

KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIBIO IIUH. 1

KoHTpoepbIBHEIHUXYCTPONCTB

ABTOMaTHYECKOEBBINOIHEHUETIPOTPAM 1

MBITIPOLIECCOPOM

OnepaTuBHas1, MOCTOSIHHAS U

JOJITOBPEMEHHAsI TaMSATh. 1

KoHTposutepsl BHEIIHUX yCTPOMCTB.

[Ipsamoit nocTym K mamsaTh

CoOBpEMEHHBIEKOMITBIOTEPHBIETEXHOJIO 1

TUU

[Iporpammuoe obecrneueHue

KOMITBIOTEPOB, KOMITBIOTEPHBIX 1

CUCTEM U MOOUITBHBIX YCTPOUCTB

CuctemMHO€E MPOTpaMMHOE 1




oOecneuenue. OnepanuoHHbIE
CHCTEMBI

Yrunutel. [IpaiiBepsl yCTPONUCTB.

o [TapamiensHOE IPOrpaMMUpPOBaHUE

10 WucTannsamus 1 JeuHCTaIUTSILHS
MPOrpaMMHOT0 oOecreueHust
®daiisioBble cucTembl. [[puHIHIBI

11 | PasMeILCHNS 1 HMCHOBAHUA daiinos B
JOJITOBPEMEHHON MaMSITH.
[[TabnoHBIIsIONIMCAHUATPYIIT(PAITOB
3akoHozaarenbcTBO Poccuiickoit

12 denepanuu B 00JaCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIMTIBI TOCTPOCHUS U alllapaTHBIE

13 =~ KOMIOHEHTHI KOMITBIOTEPHBIX CETEH.
CeTeBbIeNIPOTOKOIIBI

14 CerpUHTEpHET

15 Pasznenenne IP-cetn Ha mmozicet# ¢
ITOMOIIBIO MACOK IOJICETEN

16 = CereBoeaAMHHUCTPUPOBAHHE
Bune! nedarensHoctu B cetu MHTEpHET.

17 Cepsucel UnTepHerTa.
l'ocynapcTBeHHbIE AIEKTPOHHBIE
CEpBUCHI U YCIyTH

18  HMudopmarmoHHasIO0€30aCHOCTh

19 BpenonocHsie nmporpaMmHoe
obecrnieueHre U MeTo bl OOPHOBI C HUM

20  IIpaxTtuueckas paboTa 1o Teme




" AHTUBHPYCHBIE TPOrPaMMBbI"

21

22

Opranu3anys JMYHOTO apXHUBa
uHpopmanuu. PesepsHoe
KOIIMPOBAaHUE.
[TaposbHas3amUTaapXUBa

[IndpoBanne TaHHBIX

23

AnroputMmmndpoBanus RSA.
Creranorpadus

24

25

26

27

28

[IpakTuyeckas pabora 1o Teme
"udpoBanue qaHHBIX"

WNudopmanivs, 1aHHBIE U 3HAHUSL.
HudopmaiinoHHbIe TpOIIeCcChl B
IpHUpoJIe, TEXHUKE U OOIIeCTBE

HenpepeiBHBIE U TUCKpETHBIE
BEJIMYMHBI U CUTHAJIBI.
Heo6xo1uMocTh TUCKpeTH3aluu
uHpOpMalny, peIHa3HaueHHON /115
XpaHeHHUs, epeiadu U 00paboTKU B
U(pPOBBIX cUCTEMAX

JIBon4yHOE KOJIMpPOBAHUE.
PaBHOMEpHBIE U HEPABHOMEPHBIE
Kozbl. JlekoaupoBaHue cOOOIICHHIH,
3aMMCAHHBIX C MOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

Ycenosue @ano. [loctpoenue
OJIHO3HAYHO JEKOIUPYEMBIX KOJIOB C
nomotibio aepesa. ['papAin. A.
Mapxkosa




E,Z[I/IHI/II_U)I HU3MCPCHUSA KOJIMUCCTBA

29 uHpopmaruu. AndaBUTHBIN TOIX0T K
OIICHKE KOJIMYeCcTBa HH(OPMAIIUU

30 CHUCTEMBICUHCIICHHS

31 IlepeBo uncesn U3 OHOM CUCTEMBI
CUHCJICHUS B IPYTYIO
JIBowuHasi, BOCbMEpPUYHAS U

32 IIECTHAAIIATEpUYHAS CHCTEMBI
CUHCJICHUS, CBSI3b MEXTy HUMHU
JIBowuHasi, BOCBMEpPUYHAS U

33 mecTHagmaTepuyHast CUCTEMBI
CUHCIICHUS, CBSI3b MEXKTy HUMH
JIBowuHas, BOCbMEpPUYHAS U

34 NIECTHAIATCPUIHAS] CHCTEMBI
CUHCIICHUS, CBSI3b MEXKTy HUMH

35 ApudmeTndeckre onepaiuu B
MTO3UIIMOHHBIX CUCTEMAaX CUUCICHHUS

36 TpouvHassypaBHOBEIIEHHAsICHCTEMACY
HCIICHHS

37 JBonuHo-
JIECITUYHASICUCTEMACUNCIICHUS

38  KoaupoBaHHMETEKCTOB

39  PacrpoBoekoarpoBaHUEH300paKCHUN
[IpakTuyeckas pabora Mo Teme

40  "uckperuszanus rpaduuecKoi
uHpopmanuu"

41 IIBeToBBIe MOENHU. BekTopHOE

KoaupoBanue. @opmarsl (aisios.




Tpéxmepnasrpaduxa.
dpakranbHasrpapuka

42

Konuposanue 3Byka. Onenka

UH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX IIPH 3aJaHHBIX YaCTOTC
JAUCKPECTU3AUU U PA3PAAHOCTH
KOJIHUPOBAHUA

43

44

[IpakTuyeckas pabora 1o Teme
"Jluckpernsanus 3ByKOBOU
uHpopmanuu"

OcHOBBIANTEOPBUIOTUKHI

45

Jlornueckueonepanuu.
Ta0nUUBIMCTUHHOCTH

46

Jlornueckue BolpaxeHnus. Jloruueckue

ToXiecTBa. Jloka3zaTeabCTBO
JIOTHYECKHUX TOXKIECTB C ITOMOIIBIO
TaOJIUI HCTUHHOCTH

47

48

49

[TpakTideckas paboTa 1mo Teme
«IToctpoenue u ananu3 TabIUIL
WCTUHHOCTH B TaOJIMYHOM
nporeccope»

Jlorudeckue onepaiuu 1 onepanuu
HaJ MHO>KECTBaMU

Jlormueckue OIcpanmu U ornepanuun
Haa MHOXXCCTBaMU

50

3aKoHbI aNreOpbl JOTHKH.
OKBUBaJEHTHbIE MTPe0oOpa3zoBaHUs
JIOTHUYECKHUX BBIPAXKEHUI




o1

Jloruueckuie ypaBHEHHUS U CUCTEMBbI
ypaBHEHUU

52

Jlornueckue GyHKIUH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(YHKLIUH OT KOJMYECTBA apTyMEHTOB.
[TomHbIeCHCTEMBITOTHUECKUX (D YHKITHIA

53

Kanonnueckue (popMbl JTOTHYECKUX
BbIpaxkeHHI1. CoBepIlIEHHbIE
JM3BIOHKTHBHBIE 1 KOHBIOHKTUBHBIC
HOpMaJIbHBIE (POPMBI, aJITOPUTMBI X
MIOCTPOCHUS IO TAOJIUIIC UCTHHHOCTH

54

55

Jlorudeckue 3J1€MEHTHI B COCTaBe
KOMITbIOTEpa

Tpurrep. Cymmarop.
MHuoropa3psaHsliicymmaTop

56

ITocTpoeHne cxem Ha JJIOTUYECKUX
3IIeMEHTaX. 3aluch JOTUYECKOTO
BBIPKEHMS 110 JIOTUYECKOU CXeMe

57

58

59

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBnenue 1LenbIX Yucen B
aMATH KOMIbIOTEpA.
OrpaHl4eHHOCTh JUana3oHa YUCell
MIPU OTPAaHUYCHUH KOJIMYECTBA
pa3psaaoB.
[Tepenonuennepa3psaIHOUCETKH
be33HakoBbIE U 3HAKOBBIEC JaHHBIE.
3HaKOBBIN OWUT. /[BOMYHBIH




I[OHOJIHI/ITGJIBHBII\/'I KO OTpHULATCIIbHBIX
YHUCCII

60

61

62

[ToOuToBBIC TOTUYECKHE OTIEPALIUH.
Jlornueckuii, apuMeTHIECKUI 1
UUKJIUYECKUI CABUTH

[IndpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepauuu «uckiaoyaromee NJIN»

Hpe,I[CTaBJ'IeHI/Ie " XpaHCHHUC B IIaMATH
KOMIIBIOTEpa BEIICCTBCHHBIX YUCCII

63

Brimosnnenue onepanuii ¢
BEIIECTBEHHBIMU YHCIIAMH,
HAKOIUIEHUE OLIMOOK IIPU
BBIYMCIICHUSIX

64

[IpakTuyeckas pabora o Teme
«HM3yueHne mopaspsIHOro MaIInHHOTO
MNpeaACTaBJICHHUA LCIIBIX U
BEIIECTBEHHBIX YMCEI»

65

66

AHaJ'II/I3aJ'Il"OpI/ITMOB

DTarnbl pemeHus 3a1a4 Ha
KommbloTepe. THCTpyMeHTanbHbIE
CpeCTBa: TPAHCIATOP, OTIAAUHK,
npoGUINPOBIIMK

67

Cpena nmporpaMMHpOBaHMS.
Komnunsinus u uaTepnperanus
nporpamMm. BupTyanbHble MalvHBbI.
WuTerpupoBanHas cpena pa3paboTKH

68
69

MeroasloTIaiKuIporpaMm

Tumsr NEPCMCHHBIX B A3BIKC




IIPOrpaMMHUPOBaHUS

70 O6paboTKarenbIxuncesn 1

71  OOpaboTKaBEIIECTBEHHBIXYHCET 1

72 CiyuaiiHble U TICEBIOCTyYaiHbIEUUCIIa 1

73 = BerBnenus. CI0XHBICYCTOBUS 1

74 1lukisl ¢ ycioBuem 1
[{MKIIBI O TIEPEMEHHOM.

75  Bzaummo3aMeHSEeMOCTb Pa3IMYHBIX 1
BUJIOB ITUKJIOB

76 O0OpaboTka HaTypaTbHBIX YUCEIT C 1
UCIIOJIb30BAHUEM IIUKJIOB
HaxoxaeHne BceX MpOCThIX YUCEIT B

47 3AIAHHOM JanasoHe [MpakTudeckas 1 05
pabota o Teme «Pemienue 3aaau '
METOJIOM I1epedopar»

78 WuBapuaHTIHKIIA 1

79 JIoKyMEHTHpOBaHUENPOrpaMM

80 O6paboTKa TaHHBIX, XPAHSIINXCS B 1
daiinax

81 PaszOnennesamaunnanoa3agayu 1
Hcnonp3oBanue CTaHIApTHON
OMOIMOTEKH SI3bIKA

82 = mporpammvupoBanwms. [ToaxmrodeHne 1
OMOTMOTEK MOAMPOTrPaMM CTOPOHHHUX
MPOU3BOIUTENEH

83 [ToamporpaMMe! (ITpoLIeyphl U 1

GyHKIHN)




84

[Toamporpammel (IpoTIeTyphI |
GyHKIHH)

85

86

87

[IpakTuyeckas pabora o Teme
"Pa3paboTka nmoamnporpamm”

Pexypcus. PexkypcuBHBIE O0OBEKTHI
(dpaxransl). PekypcuBHbIe
npoueaypsl U GYHKIIHH.
Hcnonp3oBanuecTekauisiopranu3zaluu
PEKYPCHBHBIXBBI30BOB

[TpakTrueckas paboTa 1o Teme
"PexypcuBHBIE TOAIPOrpaMmbl"

88

Moy nbHBIAIIPUHIUIIIIOCTPOEHUSATIPOT
pamMm

89

90

YuclieHHBIEMETOIBI

[TpakTuyeckas pabora no Teme
«HucieHHOE pelIeHNne ypaBHEHUI

91

92

93

94

Hcnonb3oBaHue JUCKPETU3ALMH B
BBIYUCIIUTCIIBHBIX 3aJa4ax

[TpakTrdeckas paboTa 1Mo Teme
«[TpuOmKEHHOE BEIYHUCIICHUE JITHH
KPUBBIX U TUIOMIAACH QUryp»

[TpakTryeckas pabora o Teme
«ITonck MakcumyMma (MUHUMYMa)
GYHKITUI)

O6paboTka CUMBOJIbHBIX JTAHHBIX.
ANropuT™MBbI 00pabOTKH CUMBOJIBHBIX
CTPOK: ITOACYET KOJUYECTBA
MOSIBJICHUH CUMBOJIA B CTPOKE




AAropuT™MBI 00pabOTKH CUMBOJIBHBIX

95  cTpok: pa3ObHeHHE CTPOKHU Ha CJIOBa IO
pOOEIbHBIM CUMBOJIAM
AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
gg | CTPOK: MOMCK MOACTPOKH BHYTPH
JTAaHHOW CTPOKU; 3aMEHA HANJAECHHON
MOJICTPOKH Ha APYTYIO CTPOKY
[IpakTuyeckas pabora 1o Teme
97 "O0paboTKa CTPOK C UCIOJIB30BAHUEM 1
GyHKIMH cTaHAapTHON OMOTMOTEKN
A3bIKa IPOrPaMMUPOBaHUS"
98 ['enepanust cJI0B B 3aITaHHOM aji)aBUTE
MaccuBsl 1 IOCNeA0BaTEILHOCTH
99  ugucen. [IpakTuyeckas pabora 1o Teme 0.5
"3anosiHeHne MaccuBa"
10 "
0 O06001EHHBIEXapAKTEPUCTUKUMACCHBA
JIMHENHBIN TOMCK 33JaHHOTO
10  3Havenws B maccuBe. [IpakTudeckas 05
1 pabora o teme "JIMHEHHbIN TOUCK '
3aJaHHOr0 3Ha4YeHus B MaccuBse"
[TpakTrdeckas paboTa mo Teme
10 "[Tonck MUHUMAIBHOTO 1
2 (MaKCHUMaJIbHOT0) 3JIEMEHTa B
YUCJIOBOM Maccuse"
10 CopTupoBKa 0JTHOMEPHOTO MaCCHBA.
3 [IpocThbie METOIBI COPTUPOBKH. 0.5

[IpakTuyeckas pabora o Teme




"IIpocTheie METOIbI COPTUPOBKHU
Maccua"

CoptupoBka ciusiHueM. beicTpas
COPTHUPOBKA MacCHBa (AJITOPUTM

10 .

4 QuickSort). 0.5
[IpakTuyeckaspadoramnoreme
"bricTpasicopTupoBkamaccusa'

10 JIBOMYHBIIA ITOMCK B OTCOPTUPOBAHHOM

5 MmaccuBe. [Ipaktuyeckas pabora o 0.5
teme "JIBonuHbIN TOUCK"

10

5 JIByMepHBIEMACCHUBBI (MATPHIIBI)

10

7 ANTOpUTMBIOOPAOOTKUMATPHI]

10

3 PemennesanavyananusataHHbIxX

10

9 CpeactBarekcToBOrOnpoueccopa

11 )

0 KomnbroTepHasBépcTkaTekcra

11 [IpakTuyeckas pabora o Teme

1 "BépcTKa JOKYMEHTOB ¢ 1
MaTemMaTuyeckumu popmynamu”

11

) WHcTpyMeHThIpe1ieH3upOBaHUS

11 = IIpakrtuyeckas paboTta o Teme 1

3 "MHOrocTpaHU4HbIE TOKYMEHTHI"

11 =~ Oobnaunslie cepBuchl. KomiektuBHas 0.5




paboTa ¢ TOKyMEHTaMHU.
[TpakTrueckas paboTa 1o Teme
"KonnektuHas padoTa ¢

JTIOKyMeHTaMu"
11
5 Ananu3nanaeix. bobrenanabie
11
6 MammuaaOoe00ydeHne
11 AHaau3 JaHHBIX C HOMOIIBIO
7 3JICKTPOHHBIX TAOJIUII
11 [IpakTuyeckas pabora o Teme
8 "AHaIN3 JaHHBIX C IIOMOIILIO 1
3JICKTPOHHBIX TabIUI"
[Toctpoenue rpaduKoB QyHKITHIA.
[IpakTuyeckas pabora o Teme
11 "HarnsaHoe npeacraBieHue
9 PE3YIBTaTOB CTATUCTUICCKON 0.5

00pabOTKK JaHHBIX B BUJE AUArPaMM
CPEICTBAMU PeaKTOpa EKTPOHHBIX
Tabaur"

Jlunuu tpenna. Ilpakruueckas padora

32 o teme "[lox0Oop nuHWH TPEeH A, 0.5
IIPOrHO3UpOBaHUE"
[Ton6op napametpa. [lpakTrueckas

12 pabora o Teme "UncieHHOE penieHne 05

1 YPaBHEHHMH ¢ MOMOIIBIO TTOA00Pa '
napameTpa"

12 OntuMu3anus Kak MOMCK HaWIy4IlIero 0.5




pelIeHus B 3a/IaHHBIX YCIIOBUSX.
[IpakTruueckas paboTta 1mo Teme

"Pemienue 3a1a4 ONTUMU3ALUHU C
MTOMOIIIBIO AJICKTPOHHBIX Ta0IHIT"

12
3 PesepBHOEBpEMS
12
4 PesepBHOEBpEMS
12
5 PesepBHOeBpeMs
12
6 PesepBHOEBpEMS
12
. PesepBHOeBpeMs
12
8 PesepBHOEBpEeMs
12
9 PesepBHOEBpEMS
13
0 PesepBHOEBpEeMs
13
1 PesepBHOEBpEeMs
13
5 PesepBHOEBpEMS
13
3 PesepBHOEBpEMs
13

PesepBHOEBpEMs




13
5 PesepBHOEBpEM: 1
13
6 PesepBHOEBpEMS 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KJIACC

Ne KounuyecrBovacos
Haran3y JIeKTPOHHBbIeHU(POBHICOOPa30Ba
n  Temaypoxka Be Konrpoububie  IIpakTHyecku
YyeHHus TeJbHblepecypchl
/ ero  padoTbl epaldoThbl
n
KonnyectBonnbopmaruu 1
ANTOPUTMBIC)KATHSTAHHBIX
3 AnroputmXaddmana 1
[TpakTrueckas paboTa 1o Teme
4 "CskaTHe TaHHBIX C IIOMOIIBIO 1 1
anroputma Xadpdmana"
3) Anroputm LZW 1
AJNTOPUTMBI C3KaTHS TaHHBIX C
notepsimu. [IpakTuyeckas pabora
6 o Teme "CkaTue TaHHBIX C 1 0.5
norepsimu (anroputmsl JPEG,
MP3)"
7 CkopocTbliepe1auyiIaHHbIX
[ToMexoyCcTOMYMBBIEKO 1B 1
9 [TpakTrdeckas paboTa mo Teme 1 1
"[TomexoycroitunBelie KOIbI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI
Y UX B3aUMOJICHCTBHUE.
10 = Cuctemnslii 3¢ dext. YnpasieHue 1

KaK HHQOPMAIIOHHBIH MTPoIecc.
OOGparHascBs3b




11

Mojenu u MOJIETMPOBAHUE

12 I'padmr

13 Pewenue 3ana4d ¢ nomMoLIbIO
rpagoB

14 HepeBbs

15 OCHOBBITCOPUUHUTD
[IpakTuyeckas pabora o Teme

16 "IlorCK BBIMTPBHIIIHON CTPATETUH B
urpe ¢ NoJaHoi napopmarmen"

17 CpencTBancKyCCTBEHHOTOMHTEIIE
KTa
[TpakTuyeckas pabora no Teme

18 "CpencTBa HCKYCCTBEHHOTO
MHTEJUIeKTa"
dopmanuzanus NOHIATUSA
anropurma. MammrHa TeropuHra

19  xak yHuBepcajbHas MOJIENb
BbIyKClIeHuN. TesucHépua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocraBieHue nmpocTou
pOTpaMMBbl [T MaIlIMHBbI
Trropunra"

21  Mammunallocta

22  HopmaneHbleanropudmbeiMapkoBa
ANTOPUTMHYECKH HEpa3peIInMbIe

23 3a7a4ud. 3ajgada OCTaHOBA.

HeBo3M0XHOCTRAaBTOMATHYECKOMO




TIAAKUAIIPOTPaMM

24

25

Cl0XXHOCTLBBIYNCIIEHUN

ITonck npocTeIX yucel B
3aJaHHOM JUana3oHe ¢ IOMOLIbIO
QITOPUTMA «peleTo IparocheHar

26

[IpakTuyeckas pabora o Teme
"TIorCK IPOCTBIX YUCEI B
3aJJaHHOM Auanasone"

27

28

29

30

MHoropa3psHbIe eJble YnCa,
3a[1a4 JUTMHHON apu(pMeTUKN

[TpakTrueckas paboTa 1o Teme
"Peanu3anusa BEIYUCIEHUN C
MHOTOpa3psIHbIMA YUCIIaMU"

CrnoBapu (accoulMaTuBHBIC
MacCCHBBI, OTOOpaKEeHHUsI ). XOIII-
tabnuuel. [Toctpoenue
an(aBUTHO-YaCTOTHOTO CIOBAps
JUTSI 32/IaHHOTO TeKCTa

[IpakTuyeckas pabora o Teme
"TToctpoenue andaBuTHO-
YacTOTHOTO CJI0Baps JJist
3aJaHHOTO TeKcTa"

31

AHanmn3 TeKcTa Ha eCTECTBEHHOM
si3pIKe. Brimenenue
MocJie0BaTeIbHOCTEH O
mrabiony. PerynspHsie
BbIpaXkeHUs1. HacTOTHBIAHAIN3

32

[TpakTrueckas paboTa 1o Teme




"AHaan3 TEKCTA HA €ECTECTBEHHOM
SI3BIKE"

33

34

35

Crexu. AHanu3 NpaBUIBHOCTU
CKOOOYHOTO BBIPAKEHUS

Brruuciienue apudmernieckoro
BBIPQ)KEHUSI, 3aIIMCAaHHOTO B
nocTduKcHOU Gopme

[TpakTrueckas paboTa 1o Teme
"Brraucienue apuMeTHIECKOTro
BBIPAXXCHHSI, 3aIICAHHOTO B
nocTdukcHou popme"

36

Ouepenu. Ucnions3oBanue
ouepeau Uik BpeMEHHOTO
XpaHCHHS JJAHHBIX

37

38

[IpakTuyeckas pabora o Teme
"Ucnons3oBanue ouepenn”

epesbs. Peanusanus nepesa ¢
MTOMOILIBIO CCBUIOYHBIX CTPYKTYP.
JBonuHbIe (OMHAPHBIE) AEPEBbHSI.
IToctpoenune nepesa aJist
3a/IaHHOTO apU(PMETHIECKOTO
BBIPKECHUS

39

40

[TpakTideckas paboTa mo Teme
"Hcnonb30BaHue AEPEBBEB IS
BBIYHCIICHHS apU(PMETHIECKUX
BBIPAKEHU"

PexypcuBHBIE anropuT™Mbl 00X0/12a
nepeBa. Mcnonb3oBanue cTeka u




ouepenu A 00Xo/a 1epena

41

42

43

PexypcuBHBIE allropuTMBI 00X0/1a
nepesa. Mcnonb3oBaHue CTeKa U
ouepenu A 00Xo/a 1epena
ANropuTMBI Ha Tpadax.
[TocTpoeHre MUHUMATBHOTO
OCTOBHOTO JIepeBa B3BEIICHHOTO
CBSI3HOT'O HEOPUEHTUPOBAHHOTO
rpada

O6xo0x rpada B rmybuny. O6xo1
rpada B mupuny

44

KomnuecTBo pa3nuuHbIX myTen
MEX]y BEpLIMHAMU
OpPUEHTHUPOBAHHOI'O
alMKJINYecKoro rpada

45

46

47

AnroputM/{eHdKCTpHI.

[TpakTrdeckas paboTa 1mo Teme
"BrIunciieHue TTHHE
KpaT4yalIiero myTH MexX1y
BepIlIHaMU Tpada (aaropurm
JeiikcTpor)”

Anropurm®roiiga—Yopamuia

48

3amauu, pemaeMpie ¢ TOMOIIBIO
IUHAMHYECKOTO
MIPOrPaMMHUPOBAHUS: BEIYHCIICHUE
PEKypPCUBHBIX (DyHKIIUH

49

[TpakTrueckas paboTa 1o Teme
"BoluynicrieHue pekypCcUBHBIX




(YHKIHH C TOMOIIBIO
JTUHAMHYECKOTO
MporpaMMupoBaHus"

50

3aiauu, pelraeMbie ¢ TOMOIIBIO
JUHAMHUYECKOI O
MIPOTPAMMUPOBAHHUS: TTOACUET
KOJINYECTBA BAPUAHTOB

o1

[IpakTuyeckas pabora 1o Teme
"IToacuét KoMMYeCTBAa BAPUAHTOB
C TIOMOUIBIO TMHAMHYECKOTO
nporpaMmupoBasus”

52

53

54

55

3ajauu, peraeMble ¢ TOMOIIBIO
JTUHAMUYECKOTO
MIPOrpaMMUPOBAHUS: 3a/1a41
ONTUMU3ALNH

[TonsiTve o mapaaurmax
nporpammupoBanus. O630p
A3BIKOB [TPOrPAMMHUPOBAHHUS

[TousTie 00 0OBEKTHO-
OPUCHTUPOBAHHOM
IPOTPaMMHUPOBAHUH

OO0pexThI 1 Ki1acchl. CBOMCTBA U
METOAbI OOBEKTOB

56

57

OO0beKTHO-
OPHUEHTHPOBAHHBINAHAIN3
[IpakTuyeckas pabora o Teme

"M cronp30BaHue TOTOBBIX
KJIaCCOB B Iporpamme”




58

Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO
HoAX0/a

59

[IpakTuyeckas pabora
"Pa3zpaboTka mpoCTOi MporpaMmbl
C MCIIOJIb30BaHUEM KJIaCcCOB"

60

61

Nuxancynanus. [Ipaktudeckas
pabora no Teme "Pa3zpaboTka
KJ1acca, UCIOJIb3YIOILEro
WHKAICYJIAIUI0"

HacnenoBanue. [Tomumopduszm

0.5

62

[IpakTuyeckas pabora o Teme
"PazpaboTka nepapxuu KiaccoB"

63

64

65

Cpenpl OBICTPOIA pa3pabOTKH
nporpamm. IIpoektupoBanue
uHTepderica moabpb30BaTENs
[TpoexTrpoBaHuenHTEpPercanoib
30BaTeNsd

Hcnonp30Banne roToBbIX

yHIpaBIsI€MBbIX 3JIEMEHTOB IS
HOCTPOCHUS UHTepdeiica

66

[IpakTuyeckas pabora o Teme
"Pa3paboTka nporpaMmmsl c
rpaduueckuM uHTepdericom”

67

68

N3yueHneBTOpOros3sIKanporpaMm
UPOBaHUS
H3ydeHneBTOpOrosA3pIKanporpamMm
UPOBaHUsA




69

OTanbIKOMIBIOTEPHO-
MaTeMaTH4eCKOrOMOAETUPOBAHUS

70

Juckpernsanus npu
MaTeEMaTUYECKOM MOJEIINPOBAHUU
HEIPEPBIBHBIX IIPOLIECCOB.
MoenupoBaHUEABUKECHUS

71

72

73

[TpakTrdeckas padoTa 1o Teme
"MopenupoBaHue JBUKEHUA"

MopenupoBaHue OHOJIOTHYECKUX
cucreM. [IpakTrueckas padoTa mo
teme "MojnenupoBanue
OMOJIOTHYECKHUX CUCTEM"

MaremaTudeckue MoJICIU B
3KOHOMUKE. BhIUHMCIUTEIbHbBIC
OKCIICPUMCHTEBI C MOACIIAMUA

0.5

74

BepositHOCTHBIE MOJENH.
[IpakTuyeckas pabora o Teme
"IMHUTAlITMIOHHOE MOJAEIIUPOBAHUE
¢ moMouIpr0 meroaa Monre-
Kapno"

0.5

75

KOMHI)IOTepHOGMO}leJ'H/IPOB AHHUECH
CTCMYIIPABJICHUA

76

77

O06paboTkape3ynbTaTOBIKCIIEPHME
HTa

TabGnuuHble (pensSIUOHHbIE)
0a3blIaHHBIX

78

[Touck, copTUpOBKa U PUIBTPALIUS
JAHHBIX. 3aIpOChl Ha BEIOOPKY




JAHHBIX. 3aIPOCHI C MapaMeTpaMHu.
Brruncnsiembienonis B 3anpocax

79

80

81

[IpakTuyeckas pabora o Teme
"PaboTa ¢ ToTOBOI 0a30ii JaHHBIX"

MHuororabiau4Hble 0a3bl JaHHBIX.
Turmel cBsA3el MEXTy TaOIUIIAMH.
Buemnuii kmrou. LlenmocTHOCTD
0asbl JaHHBIX

[TpakTrueckas paboTa 1o Teme

"Pa3paboTka MHOTOTaOIUIHOM
0a3nl JaHHBIX"

82

3anpockl K MHOTOTA0JIMYHBIM
0azaM JaHHBIX

83

84

[IpakTuyeckas pabora 1o Teme
"3ampockl K MHOTOTA0IMYHO# 0a3e
JTaHHBIX "

SA3pikynpaBnenusaanabiMu SQL

85

[IpakTuyeckas pabora o Teme
"VrpaBneHue JaHHBIMH C
moMoInpko s3bpika SQL"

86

87

Hepensmmonusie 0a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

WHTepHeT-npuioxeHus

88

ITonsiTEe O cepBepHON U
KJIMEHTCKOM YacTsAX caiTa.
TexHONMOTUs «KJIUEHT — CEPBEPY,
€€ TOCTOMHCTBA M HEJOCTaTKHU

89

Ocuosbis3eika HTML




[IpakTuyeckas pabora o Teme

90 "Co3ganue TEKCTOBOI BeO-
CTpaHHUIIbI"

91 OcHosbisizpika HTML

92 OcHosbisi3pika HTML
[IpakTuyeckas pabora o Teme
"Co3nanue BeO-CTpaHHIIbI,

93 BKJIIOYAIOLIEH MyIbTUMETUHBIC
00BEKTHI (PUCYHKHU, 3BYKOBBIE
JlaHHBIE, BUCO)"

OCHOBBI KaCKaIHbBIX TaOJIMI]

94 .
cruieit (CSS)

[IpakTuyeckas pabora Mo Teme

95 "OdopmiieHNE CTPaHUIIBI C
MOMOIIBIO KaCKaIHBIX TaOJIHIL
cruieit"

96  CuenapuuHas3sbike JavaScript

97 Cuenapunnas3bike JavaScript

98  ®opmbiHaBeO-cTpaHMILIE
[IpakTuyeckas pabora o Teme

99 | Y

O6paboTtka faHHBIX (HOpM

10 Pa3menienue Be6-caiiToB. Ycmyra

0 XOCTHHTA. 3arpy3kadaiioBHACAUT
Kanpuposanue. Ucnpasnenue

10  MEPCIEKTHBSI. I'ucrorpamma.

1 Koppekuus ypoBHel, KOppeKIus

[[BETA.
O0ecBeunBaHUEIIBETHRIXU300pa




JKEHU

BBox nzobpaxenuii ¢
WCTIOJIb30BAHUEM PA3IIMIHBIX

10  uudpoBBIX yCTPOUCTB. 05
2 I[TpakTuueckas pabora 10 TeMe '
"O6paboTka nupHPOBHIX
dbotorpadpuii"
Perymis. PaGora ¢ obmactsimu.
10 = Dunbtpsl [IpakTuyueckas padborta 05
3 no teme "Peryms g poBbIx '
¢dororpaduit”
MHorocioiHble n300paKeHUs..
10  TekcroBsle cou. Macka cIos.
4 Kanaunsr.
CoxpaHeHHUEBbIICIEHHON001aCTH
10  Ilpaktuueckas paboTa 1o Teme 1
5 "MHorocnoitable n300paxxeHus"
IToaroroBka MIUTFOCTpALUM 1JIs
10 = BeO-caifros. [IpakTnueckas pabora 05
6 1o TeMe "AHUMHUPOBaHHbIE '
n300paxeHus"
10 Bexkropnas rpaduxka.
7 Bekropu3zanus pacTpoBbIX
M300paKeHHIA
10  Ilpaktudeckas paboTa 1o TeMe 1
8 "BekropHas rpaduka”
10  IIpuHIUIBI TOCTPOCHUS U
9 pPeaKTUPOBAHMSI TPEXMEPHBIX




MoJieeH

[TpakTrueckas paboTa 1o Teme

11 " B

0 Co3znanue npocThIX TPEXMEPHBIX
Mozenei"

11

1 Cerounsiemoienid. Marepuabl

11 = Ilpaktuueckas paboTa 1o Teme

2 "Cetounble MoaeIn"

11 MopaennpoBaHHEHCTOYHUKOBOCBE

3 menusi. Kamepst

11 [TpakTueckas paborta 1mo Teme

4 "Pennepunr"

11 AnutuBHbleTexHONOTHA (3D-

3) IIPUHTEPHI)

11 [IonsATHE O BUpTYaIBHOU

6 PEATBHOCTH U JOTOJIHEHHOMN
peaNbHOCTH

11

7 PesepBHOEBpEeMs

11

8 PesepBHOEBpEeMs

11

9 PesepBHOEBpEMS

12

0 PesepBHOEBpEMs

12

1 PesepBHOEBpEMS

12 PesepBHOeBpems




12

3 PesepBHOEBpEMS
12
4 Pe3epBHOEBpeMst
12
5 PesepBHOEBpEM:
12
6 PesepsHOEBpeMs
12
7 PesepsHOEBpeMs
12
8 PesepBHOEBpEMS
12
9 PesepsHOEBpeMs
13
0 Pe3sepBHOEBpeMs
13
1 PesepBHOEBpEMS
13
5 Pe3sepBHOEBpeMs
13
3 Pe3sepBHOEBpEMs
13
4 Pe3epBHOEBpEMS
13
5 PesepBHOEBpEMs
13 = PesepBHOEBpeMs




6

OBIIEE KOJIMYECTBO YACOB I10
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136

36.5







ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

KoanposepsiemororpedboBanust

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM
pe3yJbTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl CpeHero oouero 00pa3oBaHus

3namo (nonumams)

11

[ToHMMaHWe OCHOBHBIX NPUHLMIIOB YCTPOMCTBA H
(YHKIIMOHMPOBAHUS COBPEMEHHBIX CTAIIMOHAPHBIX U
MOOUIIBHBIX ~ KOMIBIOTEPOB;  TEHACHLUUNA  pa3BUTHUS
KOMIIBIOTEPHBIX ~ TEXHOJIOTUM; BIIAJICHUE HaBbIKAMHU
paboThl C OMEpPAalMOHHBIMU CHUCTEMaMH M OCHOBHBIMU
BHJIaMH TIPOTPAMMHOTO OOECTeUeHHs] JUIsl PEIICHHS

y4eOHBIX 3a/1a4 10 BEIOPAHHOM ClIeIHaIN3aIUH

1.2

1.3

1.4

Hanuuue Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX IIpUHIOHUIIaAX
OopraHusanuu ¢ (I)YHKLII/IOHI/IPOBaHI/ISI KOMIIBIOTCPHBIX

cereit

ITonumanne OCHOBHBIX INPUHIUIIOB  AUCKPCTU3AUU

Pa3IUYHbIX BUJIOB HHPOpPMAIIUH

[Tonnmanue 6a30BBIX aNTOPUTMOB OOPaOOTKH UYMCIOBOM
U TEKCTOBOW MH(pOpMalny (3aliCh YUCEN B TO3UIIUOHHON
CUCTEME  CUHCJIECHMs, JCIUMOCTh  LENIbIX  YHCET,
HaxOXJEHHE BCEX NPOCTBIX 4YHCEI B  3aJlaHHOM
JUarna3oHe; 00paboTKa MHOTOPA3PSAHBIX IENBIX YHCEN,;
aHaJIU3 CHUMBOJIBHBIX CTPOK U JApPYTHX), QJITOPUTMOB

TIOHCKa U COPTHUPOBKHU

1.5

3HaHue (hyHKIIMOHATBHBIE BO3MO>KHOCTH

MHCTPYMEHTAJIBHBIX CPEJCTB CPEbl pa3paboTKu

1.6

Brnanenne OCHOBHBIMU CBEIEHUSIMHU O 0a3zax JAaHHEIX, UX

CTPYKType, CpeACTBaxX Co3AaHus U pabOThl C HUIMH

1.7

[ToHnmMaHue BO3MOXKHOCTEN U OTPAaHUYECHUN TEXHOJIOTHM
HCKYCCTBEHHOTO HWHTEJIEKTa B PA3JIMYHBIX OO0JACTSX;
HaJIM4une MpEeICTaBICHUI 00 HACIIOIB30BaHUH
MH(POPMAITMOHHBIX TEXHOJIOTHI B Ppa3IMYHBIX

npogeccuoHaIbHBIX chepax

1.8

BJIaI[GHI/Ie TCOPCTUYCCKHUM alIaparoM, IMO3BOJIAIOIIUM




OCYIIECTBIIATh MPEJCTABICHNUE 33JaHHOI'O HATYpaJbHOIO
4lyclia B Pa3IMYHBIX CHUCTEMax CUMCICHHS; BBIIOJIHATh
peoOpa3oBaHUs JIOTHUYECKUX BBIPAKEHUM, HUCIOJIb3Ys
3aKOHBI alreOphl JJOTUKU; OMPEAeNATh KpaTyallinil myTh
BO B3BCIIEHHOM Trpade U KOJMYECTBO IyTeH MEXIY

BEpIIMHAMU OPUEHTUPOBAHHOTO AlIMKINYECKOro rpaga

Ymems

2.1

2.2

YMeHHue ucnoiab30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUC
MOACIN JIA aHaJI3a 00BEKTOB n IMPOLECCOB:
(bOpMy.]'II/IpOBaTB oejib  MOACIIMPOBAHUA,  BBIIOJIHATD
aHaJInu3 PE3YJILTATOB, IMMOJIYyYCHHBIX B X0J€
MOJCIIMPOBAHUA, OICHMBATh AaJACKBATHOCTH MOACIH
MOZCIINPYEMOMY O6’L€KTy HJIN IIpOLECCYy,; MPEACTABIIATH

PE3YyIbTAaThl MOACIUPOBAHNA B HATTISIAHOM BU/IC

YMeHne kiaccu(uIMpoBaTh OCHOBHBIC 3a/lauyd aHAIM3a
JTAHHBIX (IporHO3upoOBaHUE, KJIaCCHU(UKALIUS,
KJIacTepU3anusi, AaHalM3  OTKIOHCHHIA); IOHUMATh
MOCIICZIOBATEILHOCTh PEIICHUS 3a7ad aHallM3a JaHHBIX:
cOOp NEPBHYHBIX TaHHBIX, OYMCTKA M OIICHKA KayecTBa
JTaHHBIX, BBIOOp W (WJIM) TOCTPOEHUE  MOJEIH,
nmpeoOpa3oBaHWe  JaHHBIX, BH3YyalIW3alus JTaHHBIX,

UHTEpIpeTaIysl pe3yabTaToB

2.3

2.4

2.5

YMmenue  ompenenstb  MUHQOPMALMOHHBIA  00BEM
TEKCTOBBIX, TIpaUYecKMX M 3BYKOBBIX JaHHBIX MpHU
3alaHHBIX  IapaMeTpax  JUCKpPETH3alMH.  YMEHHue
ONPENENIATh CPEAHIOK CKOPOCTh Mepefadd JIaHHbIX,
OLICHMBATh  WM3MEHEHHE BPEMEHU MepeAaud  IpHu
U3MEHEHMH MH(OPMAIMOHHOTO 00b&Ma JaHHBIX U

XapaKTCPUCTHK KaHalla CBA3U

YMeHue cTpouth KO, 00ECHeUMBAIOIINNA HAUMEHbIIYIO
BO3MOXKHYIO CPEIHIOIO JJTMHY COOOIIEHUS MPU U3BECTHOM

q9aCTOTC CHUMBOJIOB

YMeHue HChoJib30BaTh MPHU PEIICHUWH 3a7ad CBOMCTBA
MO3UIMOHHON 3alUCU YHCEN, aJTOPUTMbI TMOCTPOEHHUS
3aliCH YMClIa B TIO3WIIMOHHOW CHCTEME CUMCIICHHS C
3aJJaHHBIM OCHOBAHUEM M MOCTPOEHHMS YHUCIIA IO CTPOKE,
COAEpIKAIlle 3amuch ATOTO YHCIA B MO3UIIMOHHOMN

CUCTEME CYMCIICHHA C 3aJJaHHBIM OCHOBaHHWEM, YMCHHC




BBIINIOJIHATH apI/I(bMGTI/I‘-IeCKI/IC onepanv B MO3UIUOHHBIX

CUCTEMAX CUHHCIICHUA

2.6

YMmenue CTPOUTH JIOTHYECKOC BBIPAKEHUE B
JU3BIOHKTUBHOM W KOHBIOHKTMBHOW  HOPMAaJbHbBIX
(dhopmax mo 3a7aHHON TaOJIMIIE ICTUHHOCTH; UCCIIEI0BATh
00J1aCTh MCTHMHHOCTH  BBICKA3bIBaHUsS, COJIEPKAIIETO
IIEPEMEHHBIE; peuarb HECIIOKHBIC JIOTHYECKHE

YpaBHEHUS

2.7

YMmenue peuiath aJIrOPUTMUYICCKHUC 3aa4U, CBA3AHHBIC C
aHaJIN30M I‘pa(bOB (3az[aq1/1 IMOCTPOCHUA OITUMAJIBHOI'O
nyTH MCKOAY BCpIIMHAMHU rpa(ba, OIIpCACIICHUA
KOJIMYCCTBA Pa3JIUYHBIX HyTeﬁ MCXKIAY BCpIIMHAMU

OPUEHTHPOBAHHOTO AIIMKINIECKOTO rpada)

2.8

YMeHue HWCIOoNb30BaTh JEPeBbsl IPU  aHAIU3EC U
MTOCTPOCHHUH KOJIOB u TUTST MIPEICTaBICHUS
apu(METHYECKUX BBIPAKCHUH, MpPH PEHICHUU 33134
MOKMCKA ¥ COPTHUPOBKHU; YMCHUE CTPOUTH JIEPEBO UTPHI 110
3aJJaHHOMY aJTOPUTMY; pa3pabaThiBaTh ¥ 00OCHOBHIBATH

BBIUTPBIIIHYIO CTPATETUIO UI'PBI

2.9

YMmenue AHAJIM3UPOBATE AJITOPUTMBI C HCIIOJIL30BAHHUEM
Ta6J'II/II_I TPACCUPOBKHU; ONPCACIIATH 0e3 HCIOJIb30BAHUS
KOMIIBKOTECPA  PE3YJIbTATBI  BBIIIOJHCHHA  HCCIIOXKHBIX
nporpamm, BKIIOYAarOIInXx ITUKIIBI, BCTBJICHUSA )51

noAIporpaMMel, IIPH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue omnpenenarbh CI0KHOCTh H3y4aeMbIX B Kypce
0a30BBIX  QJITOPUTMOB  (CYMMHpPOBaHHUE  DJIEMEHTOB
MaccHBa, COPTUPOBKA MAaCCUBa, IepeOOPHBIE alTOPUTMBI,
JBOMYHBIM IMOMCK) U IPHUBOJUTH NPUMEPHI HECKOJIBKUX
AITOPUTMOB PA3HOM CIIOXKHOCTU JJIsI PEUICHUS] OIHOMN

3a71a4u

2.11

Brnamenue yHHBEpCalbHBIM S3BIKOM MPOTPAMMHPOBAHUS
Bbicokoro ypoBHs (Ilackame, Python, Java, C++, C#),
NPEJICTaBICHUSIMUA O 0a30BbIX THIAX JAaHHBIX U
CTPYKTypax MaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIE
VIOPABJISIOMAE KOHCTPYKIIMH; YMEHHE OCYIICCTBIISATh
aHaM3  TPEUIOKEHHOW  MPOTpaMMBI:  OMPEICIIATh
pe3yabTaThl  pabOTBl  MPOTPaMMbI  MPH  33JaHHBIX

HUCXOJHBIX OAaHHBIX; OMPEACIIATH, IIPHU KaKUX HCXOIHBIX




2.12

JAHHBIX BO3MOXKHO IMOJYYEHUE YKa3aHHBIX PE3ylbTaTOB;
BBISIBJISITH JAHHBIE, KOTOPBIE MOTYT MPUBECTH K OMIHOKE B
pabote mporpamMmsbl; (OPMYIUPOBATH MPEATIOKEHUS IO

YJIy4IIEHUIO TPOrPaMMHOTO KOJia

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM Ui HU3YUYEHUS
SI3pIKE MPOTrpaMMHUpOBaHUs BbIcOKOro ypoBHs (Ilackaib,
Python, Java, C++, C#) TumoBbie aliroputMbl 00pabOTKH
YKCeJl, YUCIIOBBIX IIOCIEA0BAaTENIbHOCTENl M MAacCCHBOB:
MpeJcTaBlIeHHe 4YHuclia B BUJAe Habopa MPOCTBIX
COMHOXKHTETEH; HaXO0XJ/ICHUE MaKCHUMalbHOU
(MMHMMAJIBHOI) uupsl HaTypaJIbHOT'O qucia,
3allMCaHHOTO B CHCTEME CUMCIEHHUS C OCHOBAaHHEM, He
npeBpimarormuM  10;  BbluMciaeHHe — 0000MIEHHBIX
XapaKTepUCTHK DSJIEMEHTOB MacCHBa WM YHUCIOBOM
MIOCJIEZI0BATEIBHOCTU (CYMMBbI, MPOU3BEICHUS CPETHETO
apu(MeTUYeCcKoro, MHHMMAIBLHOTO M MAaKCHUMAallbHOTO
AJIEMEHTOB, KOJMYECTBa 3JIEMEHTOB, YJIOBJIETBOPSIOMIMX
3aJIaHHOMY YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MacCHBa;
YMEHHE HUCII0NIb30BaTh B IpOorpamMmax JaHHbIE PA3IMYHBIX
TUIIOB C y4€TOM OrPAaHWYEHUH Ha JAMANa30H HX
BO3MOXXHBIX 3HAUEHUH, PUMEHATH NPU PELICHUM 3a1ady
CTPYKTYpbl JaHHBIX (CHHMCKH, CIIOBapH, CTEKH, OUYEPEIH,
JIEPEBhs); TMPUMEHSTh CTaHAAPTHBIE W COOCTBEHHBIE
MOJIpOrpaMMbl 11 0OpaOOTKM YHCIOBBIX JaHHBIX HU
CHUMBOJIBHBIX CTpPOK; MCIIONB30BaTh IpHU pa3paboTKe
MporpamMm OMOMMOTEKH  TOANPOTPAMM; YMEHHE
HCIIOJIb30BaTh CPEJICTBAa OTJIAJKU MPOTrpaMM B Cpele

IpOrpaMMHUPOBAHUS

2.13

YMeHue HCronb30BaTh AJIEKTPOHHBIE TAOMMIBI IS
aHaJn3a, NpeACTaBICHUs. U 00pabOTKH JaHHBIX (BKJIIOYast
BBIOOp ONTHMAIBHOTO PELIeHUs, 10A00p JUHUU TPEHIA,
pelieHue 3a1au IPOTHO3UPOBAHMUS); yMEHHE
WCIIOJIb30BaTh TaOJIHUHBIE (peNsIMOHHBIE) 0a3bl JaHHBIX

" CIIPABOYHBIC CUCTCMEIL

2.14

YMeHue OpraHu3oBBIBaTh JIMYHOE HH(POPMAIIMOHHOE
IIPOCTPAHCTBO C HCIIOJIB30BAHUEM pPa3IMYHBIX CPEICTB
UU(POBBIX TEXHOJIOTWH; TIOHMMaHUWE BO3MOXKHOCTEH

UM(POBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  YCIYT,




U POBBIX 00pa30BaTEIbHBIX CEPBUCOB




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

Kon

HpOBepﬂeMLIﬁBHeMeHTCOHepmaHHH

1

[{udpoBasrpaMOTHOCTb

1.1

1.2

OcCHOBHBIE TECHACHIIUN PAa3BUTHUA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'IJ'IeJ'IBHBIC
BBIYHCIICHUA. MHoronpoueccopHme CHCTEMBI. PaCHpe,I[CJ'IéHHBIG

BBIUMCIIUTEILHBIC CUCTEMBI U 00paboTKa OOIBIINX JTaHHBIX

[IpyHUMIIBI MOCTPOCHUS W AaNMapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEM.
Ceresnie npotokoiibl. Cets UnTEpHET. Afpecanus B cetu MuTepueT. [IpoTokonst
creka TCP/IP. Cucrema nomeHHbix uMEH. Pasnencuue IP-cetn Ha mojcetd ¢

IIOMOIIBIO MACOK HOI[CGTGﬁ

1.3

1.4

1.5

®aiinoBas cucrema. Ilouck B aiimoBoit cucreme. [IpuHIMIBI pazMenieHus U
MMEHOBAHMS ¢aiinos B JIOJITOBPEMEHHOM MaMATH.

HTabnoHBLISIONUCAHUATPYITTI(HANRITIOB

CKOpOCTB nepcaadu JaHHBIX. 3aBHCHUMOCTD BpCMCHHU nepcaadu oT

UHPOPMALMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTHK KaHaJla CBSI3U

[Mudposanue nanHpix. CuMMETpUYHBIE U HecUMMeTpuuHble MHUQPbL. [ndpsr

npoctoir 3amensl. Iludp ILlesaps. HludpBuxenepa. AnropurmiundpoBaHus
RSA

1.6

2.1

KO)II)I, ITO3BOJJIAOINUC O6H3py>KI/IBaTI) " UCIIPABJIATH OIHI/I6KI/I, BO3HHUKAIOMMUC IIPU
nepeaayc JaHHbIX. Paccrosane X>MMuHra. KO,Z[I/IpOBaHI/Ie C HOBTOpCHI/ICMGI/ITOB.

KonpiXsMmMuHra
TeopeTnueckneoCHOBHIMH(GOPMATUKU

JlBonuHoe  koxupoBaHuMe. PaBHOMEpHbIE M HEPaBHOMEpPHBIE  KOJBL
JlexonupoBaHue cooOLIEHHH, 3alMCaHHBIX C MOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Ycenosuedano. [TocTpoeHrneoTHO3HAYHOIEKOAUPYEMBIXKOI0B c

InmomMouibroaACpeBa

2.2

2.3

Teopernueckue MOAXOABI K OIEHKE KOJIMYeCTBA HHOpMau. EIuHUIBI
u3MepeHus: KonudecTBa MH(popManuu. AnQaBUTHBIH TOAXOA K OIICHKE
KoJInyecTBa HMHPOpMauuu. 3aKOH aJIUTUBHOCTH HH(popmarun. Popmyna

Xaptinu. Undpopmarnus u BepositHocTs. Dopmyia llennona

CucTeMBbl CUHCIICHUS. Pa3BépHYTa}I 3alrucChb MLOCJIbIX H I[pO6HBIX Yuccl B
MMO3UITMOHHON CHCTEME CUMCIICHUS. CsolicTBa MMO3UITMOHHOM 3aIllCH YHCJIA:
KOJIMYECTBO III/I(l)p B 3amucCH, IIprU3HaK JCIUMOCTHU YHCJIa HA OCHOBAHHUEC CUCTCMbI
CUHUCJICHUA. AJ'IFOpHTM nepeBOJia EJI0ro 4Yuciia u3 P-u4HO# CHCTEMBI CUMCIICHHS

B JICCATUYHYIO. AJITOPUTM MEpeBo/ia KOHEUHOW P-n4HO#l ApoOH B AECATHUHYIO.




2.4

2.5

ANTOpPUTM TEpeBO/a ILENOro YHcia U3 JEeCATUYHOW CHCTEMBI CUMCICHHS B P-
nunyto. llepeBoj KOHEYHOH JecATUYHOM aApo6u B P-munyto. J[BomuHas,
BOCBMEpPUYHAS M IIECTHAAIATEPUYHAS CUCTEMbI CUMCIICHUS, CBSA3h MEXKTy HHUMH.
Apudmerndeckueonepanuy B MO3UITHOHHBIXCHCTEMAXCUMCIICHHS

TpouuHas ypaBHOBEIIIEHHAs CUCTEMa CUUCIICHUs. [[BonyHO-IecaTuIHAs cCUcTeEMa
CUHCJIEHUS

Komuposanue tekctoB. Komuposka ASCII. OnnobaiiTHbie kogupoBku. CTaHmapT
UNICODE. Kommpoka UTF-8. Ompenenenue WHPOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIIEHMI

2.6

2.7

2.8

2.9

Koauposanue nzobpaxenuid. Onenka nHPOPMAIMOHHOTO 00bEMa rpaduuecKux
JAaHHBIX IIPU 3aaHHBIX PAa3pCUICHUUN U FJIY6I/IHG KOOAUpOBaHWA LBETA. L[BCTOBI)IC
monenu. KonupoBanue 3Byka. OneHka HMHGOPMALMOHHOTO 00BbEMa 3BYKOBBIX

JaHHBIX ITPH 3aJaHHbIX YaCTOTC JUCKPCTU3AMKU U PA3PAAHOCTH KOAUPOBAHUA

Anrebpa gnoruku. IlonsTe BbICKa3biBaHUsA. Bbicka3biBaTelbHbIE  (HOPMBI
(mpeaukaTsl). KBaHTOpPBI CyII€CTBOBAHHUS M BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabnuubl UCTUHHOCTH. Jlormueckue BbIPAKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepauuy 1 onepanuu HaJy MHOKECTBAMH.
3aKkoHbl anreOpbl JIOTMKM. OKBUBAJIEHTHBIE MNPeoOpa3oBaHUs JIOTHMUECKUX
BBIPAKECHMM. JIornueckue ypaBHEHUsI U CUCTEMBI YPaBHEHUIA.

Jlormueckne QyHKIMHU. 3aBUCHMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUYECKHX
(GYHKIMH OT KOJIMYECTBA apTyMEHTOB.

KanonnyeckneopMbpl1ornuecKuXBbIpaKeHU

COBepH_IeHHHe AU3BIOHKTUBHBIC  KOHBKOHKTHUBHBIC  HOPMAJIBHBIC q)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUS 110 Ta6J'II/II_Ie NCTHUHHOCTH

Jlornueckne »dneMeHTH B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psaansiii cymmarop. IloctpoeHne cxeM Ha JOrMY4ECKHX JJIEMEHTaxX I10
3aJaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO.

BaHI/ICI)J'IOFI/I‘-IeCKOFOBI)Ip AKCHUATIOIOTHISCKOMCXEME

2.10

211

Mopnenn m MoaenupoBanue. lLlenn mopenupoBaHusa. AJEKBaTHOCTb MOJETH
MOJIETTPYEMOMY O0BEKTY WM mpoiieccy. DopManu3aius IpuKIaaHbIX 3a/1a4.
[IpencraBnenue pe3yabTaTOB MOACIUPOBAHUS B BHUJIE, YIOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoenpecTaBieHUEIaHHBIX (CXeMbl, TAOIHIIbI, TPApUKH).

[IpencraBnenne nenplx 4YWcea B MNaMATH KoMibloTepa. OrpaHMYEHHOCTH
JIMalia3oHa 4YUCeN IpU OrpaHUYEeHUM KoJIMYecTBa pa3psanoB. llepenonnenue
paspsaHOi ceTkH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWUT. J[BOMUHBII
JIOTIOJTHUTEIIBHBIN KOJ OTPULIATENbHBIX YUCEIL.

[ToOutoBbIe normueckue omepauuu. Jloruueckuid, apupmMeTHUeCKUl U

[MAKIAYECKUN CIBWTH. [[Indposanue




noMoIikonoouToBoionepauu«uckmoyatomee MJIN»

2.12

2.13

2.14

[IpencraBneHne BEIECTBEHHBIX YHMCEI B NAMATH KOMIIBIOTEPA. 3HAUAIlAsl 4acTh
U NOpsSAoK uMcia. J(uanma3oH 3HaueHUM BeElIECTBEHHBIX uwncen. IIpoGiembl
XPAaHEHUS BEIIECTBEHHBIX YHCEJ, CBSA3aHHBIE C OrPAHUMYECHHEM KOJIUYECTBA
pas3psioB. Beinosnnenueonepanuii c BELIECCTBEHHBIMUYHCIIAMH,

HaKOl'I.]'IeHI/IeOH_II/I6OKHpI/IBBILII/ICJ'IeHI/IHX

I'padppr. OcHoBHble moHATHUS. Bumel rpados. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MaTpHUILl, CIUCKOB CMEXKHOCTH. PelieHue
QITOPUTMUYECKUX 3a/a4, CBS3aHHBIX C aHaimu3oM rpadoB (IMOCTPOCHHE
ONTUMAJIFHOTO MYTH MEXJIy BepliMHaMu rpada, ompeaesieHne KOoJIMYecTBa
pa3IMYHBIX MyTEHd MEXAY BEpUIMHAMU OPHUEHTUPOBAHHOIO AIIMKINYECKOTO
rpaca)

Hepesbsi. bunapHoe pepeBo. JlepeBbs moucka. Crnocobbl o0xoma Jepesa.
[IpencraBnenne apupMeTHUECKUX BBIpAXKEHUH B BUjE jaepeBa. Mcmomb3oBaHue

rpad)oB U AEPEBBHEB MPH OMHCAHUN OOBEKTOB U MPOIIECCOB OKPYIKAIOIIETO MUAPA

2.15

2.16

JuckpeTHble UTPBI IBYX UTPOKOB C MOJHOW nH(popManueit. [loctpoenue nepesa
nepedopa BapUaHTOB, OIMCAHUE CTpaTerdd WIPel B Tabmu4yHOU (opme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIITHBICTIO3UITH. BBII/IFpLIH_IHHeCTpaTeF 5044

Cpe,Z[CTBa HCKYCCTBCHHOI'O MHTCJIJICKTA. HI[GHTI/I(bI/IKaI_II/IH H IIOUCK H306pa)KeHPIfI,
paciio3HaBaHHC JINILI. Hcnonp3oBaHrue METOA0B HCKYCCTBCHHOI'O HMHTCJIJICKTa B
06yqa}0mnx cucremax. HMcmonn3oBanne MCTOAO0B UCKYCCTBCHHOI'O MHTCJIJICKTA B

poborotexuuke. MutepHersenieil. HeiiponubsieceTn

ANTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanu3anus NOHATHS anroputma. MammHa TeropuHra Kak yHUBEpCaJIbHas

MOJEJb BEIUUCICHUN

3.2

OneHka CJI0XHOCTH BbluMcleHUN. Bpems pabotrbl u 00BEM HCNONB3yeMOM
namMsATH, MX 3aBUCHUMOCTb OT pa3Mepa HUCXOAHBIX JaHHBIX. OleHka
ACUMITOTUYECKOW CJIOXHOCTU QJITOPUTMOB. AJTOPUTMBI [TOJIMHOMHAIBHON
cnoxHoctu. Ilepebopuble anmroputmbl. [lpumepbl pazIUYHBIX  AITOPUTMOB

pemiCHuA O,ZIHOI\/’I 3aaa4u, KOTOPBIC UMCIOT Pa3JIMYHYIO CII0OKHOCTDH

3.3

3.4

OmnpeneneHne BO3MOXKHBIX Ppe3yJIbTaTOB pabOThl MPOCTEHIIMX aITOPUTMOB
yIpaBJIE€HUSI UCIOJIHUTENISIMU U BBIYUCIUTENBHBIX aNropuTMoB. OnpereneHue

HNCXOAHBIX JAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKCT NAaThb Tpe6yeMBII71 pe3yiabTaTt

Anr OPHUTMBI O6pa6OTKI/I HAaTYpaJIbHBIX YHUCCJI, 3allMCAHHBIX B IO3MIHUOHHBIX
CUCTEMAX CYHUCIICHUA: p8.36I/ICHI/IC 3alucu 4Yucjia Ha OTACIbBHBIC ]_[I/I(I)pbl,
HaxXO0XACHUEC CYMMBI W TIPOU3BCACHHA HI/I(i)p, HaXO0XJICHUC MaKCHMaJIbHOM

(MMHUMAaJIBHON) LTUQPBHI.




[IpencraBnenne ymciaa B BUAE HAOOpPa MPOCTHIX COMHOMKHUTENEH. ANTropuT™M
OBICTPOrO BO3BEEHHUS B CTENEHb. [IOMCK MPOCTHIX UMCEN B 3aJaHHOM JIMalla30He

C TIOMOIIIBIO aJITOPUTMA «pelieTo JpaTocheHar

3.5

MHoropa3psigHbie LeNble YUCIa, 3aJa41 JUITMHHON apudMeTHKU

3.6

S3pik mporpammupoBanus (ITackams, Python, Java, C++, C#). Tumnsl JaHHBIX:
LEJIOYKCIICHHbIE, BELIECCTBEHHbIC, CHUMBOJIbHbBIC, JIOTMYeCKHWe. BeTBieHus.
Cnoxnsie ycnoBus. Llukisl ¢ ycnoBuem. L{Ukiibl o nepeMeHHOMM.

OO6paboTka naHHBIX, XpaHAmuxcs B (aiinax. TekcroBble M IBOMYHBIC (HAIIBL.
daiinoBsie mepeMeHHbIC ((aitoBble yka3arenu). UrteHue u3 ¢aiina. 3anuch B
dbaiin.

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

Hcnonp3oBanue ctanaapTHON OMOIMOTEKHU SA3bIKA IPOrPaMMUPOBAHUS

3.7

Pexypcusi. PexypcuBnble mponenypsl U QyHKIuH. Vcmonp3oBaHue creka Uis

opraHu3al pCKypCUBHBIX BbI3OBOB

3.8

3.9

3.10

Uucnenneie mMeronsl. TouHoe m mpuOMIKEHHOE pemeHus 3amaqyn. YuciaeHHoe
pellleHre ypaBHEHHUI C MOMOIIbI0 IMoja0opa mapamerpa. UMCIEHHbIE METOJIbI
peleHuss ypaBHEHHMH: MeToJ mnepebopa, METOJ] MOJOBUHHOIO JENIEHHS.
[MpubmmxEHHOoe BBIYKMCICHNUE JUIMH KPHUBBIX. Bbrumcienue ruomaznei ¢uryp c
MIOMOUIbIO YHUCJIEHHBIX METO/J0B (METOJ NPSMOYTOJbHUKOB, METOJ Tpamleluii).
ITouckmakcumyma (MMHUMYMA)

(I)yHKI_[I/II/IO)IHOﬁl’[epeMeHHOI\/’IMeTO,Z[OMHOJIOBI/IHHOFOL[eHeHI/IH

OOpaboTka  CHMBONBHBIX  JaHHBIX.  BcTpoeHHble — QyHKIMH — sI3bIKA
MPOrPaMMHUPOBAHUS JIJIs1 OOPaOOTKU CUMBOIIBHBIX CTPOK. AITOPUTMBI 00paboTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IIOSIBJICHUNA CHMBOJIA B CTPOKEC,
pa3OueHre CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHUMBOJAM, IMOUCK MOJCTPOKHU
BHYTpU JIaHHOW CTPOKH, 3aMeHa HaWJACHHOW MOJCTPOKH Ha APYTYIO CTPOKY.
['eHepainuisi Bcex CJIOB B HEKOTOpPOM am(aBUTE, yAOBIETBOPSIONMIUX 33aJaHHBIM

orpanuueHusM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M OOpaTHO

MaccuBel ¥ [OOCIEOOBATEILHOCTH  4YHCell. BpemaucieHne  0000IEHHBIX
XapaKkTepPUCTUK DJIEMEHTOB MacCHBAa WM YHUCJIOBOM MOCIIEIOBATEIbHOCTH
(CcyMMBI, TPOU3BEACHHS, CPEAHETO AapU(PMETUYECKOT0, MHHHUMAIBLHOTO U
MaKCHUMaJIbHOTO  3JIEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YJIOBIETBOPSIOLINX
3aIaHHOMY YCJIOBHWIO). JIMHEHHBIM TMOWMCK 3aJaHHOTO 3HAYEHUS B MACCHBE.
AnTOpuUTMBI pabOTHI C JJIEMEHTAMH MacCHBa C OJIHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTHpPOBKAa OAHOMEpPHOro Maccua. [IpocTeie METOIBI COPTHPOBKHU
(Merom my3BIpbKa, METOA BHIOOpa, copTUpoBKa BcTaBKamu). CopTHpOBKa
ciusiaueM. beicTpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIit

IMOUCK B OTCOPTHUPOBAHHOM MACCHUBEC




3.11

3.12

3.13

JIByMepHbIE MacCUBBI (MaTpuIlbl). AJTOpPUTMBI  00pabOTKH  JIByMEPHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOTO YHCIOBOTO MAacCHBa IO 3aJaHHBIM
IpaBUiIaM, MOMCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BBIYMCICHHE MaKCHMyMa
(MUHUMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, IIEPECTAHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrnoBapu  (accouMaTWBHBIE  MACCHBBI,  OTOOpakeHHs).  XOII-TAOJIHIIBI.
[octpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTA

Crexkn. AHanM3 TMPaBHIBHOCTH CKOOOYHOTO  BBIp@XCHHUS. BbrumcieHue
apru(METHUECKOTO BBIPAXKEHUS, 3aIMCAHHOTO B MOCT(GUKCHOH (opme.

O‘ICpCI[I/I. Hcnonn3oBanue odyepeaun aJisi BDEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. IlocTpoeHne MHMHUMAIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOT'O CBSA3HOTO HEOpPUEHTUpOBaHHOro rpaga. KommuuyectBo pasnuyHbIX
nyTel MeXay BEepLUIMHAMU OPHUEHTUPOBAHHOI'O allUKJINYECKOro rpada. Airopurm
JenkcTphl

HepeBps. Peanmmsanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(ounapusbie) nepeBbs. [locTpoeHue aepeBa sl 33aHHOTO APUPMETHIECKOTO
BbIpa)keHUs. PekypcuBHbIe anroputMbl 00xona aepesa. Mcnosnb30BaHue cTeka u
ouepeau i 00xo/a AepeBa

JluHaMuyeckoe MporpaMMUpPOBAaHUE KaK METOJ PELIeHUs 33aJad ¢ COXpPaHEHUEM
IIPOMEXYTOUYHBIX PE3YyJbTaTOB. 3aJau, pellacMble C MOMOLIbI0 JUHAMUYECKOTO
IIPOrPaMMUPOBAHHUS: BBIUUCICHHE PEKYPCUBHBIX (YHKIUH, MOACYET KOIMYECTBA

BApHUAHTOB, 3ala41 OIITUMU3AlIUN

3.17

4.1

[TonsiTne 00 OOBEKTHO-OPUEHTHUPOBAHHOM IporpaMMupoBaHuu. OOBEKTH U
kjaccsl. CBoiicTBa U MeToJIbl 00bEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN AHAJIU3.
Pa3zpaboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOAXOJA.

WNuKancynsuus, HaciaeJ0BaHue, MoJIuMoppu3M
HNHpopManoOHHbIETEXHOIOTUN

Ananu3 npaHHbIX. OCHOBHBIE 3a37aud aHalM3a JAHHBIX: IPOTHO3MPOBAHUE,
KJlacCU(pUKalus, KiIacTepusalus, aHalu3 OTKIoHeHuH. IllocrenoBaTenbHOCTH
pEIIeHUS 3a/1ay aHaIM3a JAaHHBIX: COOp MEPBUYHBIX JTaHHBIX, OYUCTKA M OIICHKA
KauecTBa JaHHBIX, BBIOOp W (WJIM) TMOCTPOEHHUE MOJAENH, MpeoOdpa3oBaHUe
JAHHBIX, BU3yaJld3allusl JAHHBIX, MHTEpIpeTanus pe3ynbTrartoB. [Iporpammubie
cpenctBa U MuTepHET-CepBHUCH N1 OOpabOTKM W TIPEICTABICHUS JTaHHBIX.

Bonwsmmenanasie. MammaHoe00yYeHHE

4.2

AHanmM3 JaHHBIX C TIOMOINBIO DJIEKTPOHHBIX TaOuuil. BeraucieHue CyMmel,
cpenHero  apuMETHYECKOro, HauOONbIIero  (HAMMEHbBIEro)  3HAYCHUS

nuana3oHa. Beruucnenune koddduiMeHta KOppeisiuu ABYX pPSAAOB JIaHHBIX.




[MocTtpoenue cronbOuaThix, JMHEHUATHIX M KPYroBbIX auarpamm. [loctpoenue
rpa¢ukoB pyHkuuit. I[logbop muHMM TpeHaa, peleHre 3aa4 MPOrHO3UPOBAHMSL.

Pemenne 3ala4 ONTUMHU3AUHA C TTIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_I

4.3

Huckperusanusi Npd  MaTEeMAaTHUYECKOM  MOJICJIMPOBAHUU  HENPEPHIBHBIX
npoueccoB. MojenupoBanue ABWKEHHs. MoJenupoBaHue OHOJIOTHYECKUX
cucteM. MaremaTudueckue MOJEIM B DKOHOMHUKE. BprynciutenbHbie
JKCIIEPUMEHTHl ¢ MozeisiMu. OOpaboTka pe3ynbTaToB SKclepuMeHTa. MeTton
HAaMMEHbIIUX KBaApaToB. OIlEHKa YHUCIOBBIX [apaMETPOB MOJIEIUPYEMBIX
00BEKTOB u MIPOLIECCOB.

BoccranoBiieHHE3aBUCHMOCTENIIOPE3YIBTATAMIKCIIEPUMEHTA

4.4

4.5

4.6

BeposTtHOCTHBIE MOJCIIH. Meronsl Momnte-Kapio. NmutannonHoe

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

TaGmuunblie (pensauroHHbIe) 0a3bl JaHHBIX. Tabauia — npencraBieHue CBEACHUI
00 omHoTHIIHBIX 00BekTax. llome, 3ammch. Kmrou tabmumel. Pabora ¢ roroBoii
6a30i naHHBIX. 3amnonHeHue Oa3bl naHHbIX. [Iouck, copTupoBKa U (puiabTpanus
JaHHBIX. 3ampochl Ha BbIOOPKY JAaHHBIX. 3alpockl C  IapaMeTpaMu.
Beruucinsemsble noss B 3arpocax.

MHuorortabnuuneie 6a3pl JaHHBIX. THIBI CBs3ed Mexay TabnumaMu. BHemrHwit
kito4. LlenoctHOCT 6a3bl TaHHBIX. 3aIIPOCHl K MHOTOTa0IMYHBIMOA3aMIaHHBIX
TekcroBblii mpoueccop. CpeiacTBa mHoHMCKa M aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHbIE TEKCTOBBIE JOKYMEHThl. CHOCKHU, OTJIaBJICHHUE.

[lpaBuna UUTHPOBAHUS MCTOYHUKOB M OQopmieHHS OubOIHorpapuuecKkux

CCBhIIIOK




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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