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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YpOBEHb) HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
pOrpamMMbl BOCTIUTAHHUSI.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeTbHOE PEeIMETHOE coJiep>KaHue, npeayCcMaTpUBaECT ero
CTPYKTYPUPOBAHHE IO pa3jiesiaM U TeMaM Kypca, ONpeAeisseT pacupeieieHUE ero
o kjaccaMm (rojam u3ydeHus), Ja€T MpUMEpPHOE pachlpe/ieieHue yueOHbIX YacoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HW3YYCHHS C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[Iporpamma o nHbOpMAaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0To roja U3yuyeHus, B TOM YHUCIIe
JUISL COJIEPKATEIbHOTO HAINOJHEHHUS PAa3HOTO BHUAA KOHTPOJS (TPOMEKYTOUHOMN
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MPOBEPOUYHBIX paoor,
roCyapCTBEHHOW UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOW JIJIi COCTaBJICHHWS AaBTOPCKUX Yy4YE€OHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YUUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, HM3y4Yaromie
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOYKHOCTH aBTOMAaTHU3aIUH WH(POPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  O0JIaCTM  TPUMEHEHWs  WH(DOPMATHUKH, TPEXKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku u  HUHPOPMAITMOHHOM
NEeSTeTLHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEepPHIBHOW TMOATOTOBKM OOYyYaromMxcsi B 00JacTu
uHDOpMATHKA W WUH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI, OMHUPAETCS
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUYECKOE OCMBICIECHUE, MHTEpPIpEeTaluio U 0000IIeHre
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsx. OHM BKIIOYAIOT B ceO0s:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOl peIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeaMEeTHOM 00J1acTu;

HaJu4yue TPEACTaBICHUM O JAaHHOW MpeAMETHOM 00JIacTH Kak IEJIOCTHOM
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusaXx  MOpo(ecCHOHATLHOTO  OO0pa3oBaHUsSl IO  CHEHHUATBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
porpaMMHasi MHXeEHepHsi, HHPOpMallMOHHAasE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0O0Yy4Y€HHE, MPOMBIIIJIEHHBI WHTEPHET BEUIEH, WCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJI€HHOM  ypOBHE cpedaHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIEUUTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMH pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPUEB C ONPEIEIEHHON CHCTEMOU LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEACTABICHUA O BIUAHUM  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH()OPMALMOHHBIX TEXHOJIOTHIA,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JIESITEIbHOCTH, MOTHUBAIIMKM OOYYaloOlUXCs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBLACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBass rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue ocHOBbI HMHPOPMATHKH» BKIIOYaeT B ceOs
NOHATUUHBIN anmapar WHMOPMATUKH, BOMPOCH KOAMPOBAHUA HHPOpPMALIUU,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHUE) HAMNPABJICH Ha Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB peaiM3alliy MPOrpaMM Ha SI3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMM»  TIOCBSIIIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIEC B 3aJja4ax aHajIu3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JTaHHBIX W 3JEKTPOHHBIX TAOMUI[ AJisl pEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B npuenénnom nanee copepxkanuu yueOHoro npenmera «MHdopmaruka»
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrpaMMy OOyUEHHUSI, HO MOTYT ObITh MPEJIOKEHBI A1 U3YUCHUS
OTJIEJIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

VYrinyOnéHHbsli ypoBEHb U3y4Ye€HHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IJis
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl AEATeTbHOCTU. YTIyONEHHBIM ypPOBEHb HW3YyYEHUs
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B TMPOCKTHONM W WCCIENOBATEILCKON NESTEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu WHOOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENS TPH TOJATOTOBKE padboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHGHOPMATHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJCIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAsT W JOJTOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
OMOIIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMsITH.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHuble BRIYUMCIUTEIBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMIIBIOTEPBL. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
MporpaMMHOro obOecredeHuss U ux HazHadeHue. OCOOEHHOCTH MPOrPAMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieueHue. OrepaloOHHBIE CHUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTtpoucTtB. MHCTammsiuuss W = JAEUMHCTAULALIUSA  OPOTrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JInneH3npoBanue MPOrpaMMHOTO 0OEeCTICUCHHUSI
u uudpoBeix pecypcoB. IlpompuerapHoe u  CcBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE MCIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpyuHIMIBI TIOCTPOEHUS U alMapaTHble KOMIOHEHTHI KOMITBIOTEPHBIX CETEHl.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHet. [IpoTokonsl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aamMuHuctpupoBanue. [lojlydeHue JaHHBIX O CETEBBIX HACTPOUMKAX KOMIIbIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonnopMaImoHHBIE CUCTEMBI. | €00KAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHHU



(Hampumep, JIOKalusi MOOWJIBHBIX TeIe(POHOB, OIpPEAETCHHE 3arpyKeHHOCTU
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS UM oOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBWja MNOBEAEHUS B KubOepmpocTpaHcTBe. [IpobieMa moamuHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrMi. OOume mpobsieMbl 3aliuThl
uHpopManuu ©  HHPOpMAMOHHOM  Oe3omacHocTH. CpeacTBa  3alllUThI
UHpOpPMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uH(popManmoHHbIX cucTemax. lIpaBoBoe oOecnieueHne UMHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIIMATBEHOW MH(POpPMAIUH, XpaHSAIIEHCs Ha MEePCOHAIbHOM KOMIBIOTEPE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanne ngaHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIC IIHQPHI.
[udper npoctoit 3amensl. [Mludp Lesaps. [ludp Bmxenepa. Anroputm
mdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanasie U 3HaHusd. MHpopmannoHHble Mpolecckl B MPUPOJIE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKPETHbIE BEIMYMHBI U curHaibl. HeoOxomumocThb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCAaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AECKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnvHUIIBI U3MEpeHHs KonuecTBa nHPpopMauuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuucieHns. CBOWCTBAa MO3MIMOHHOM 3alUCH  4uCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOPUTM NEpeBOJa LEJIOr0 YUCiIa U3 AECATUYHOW CHCTEMBl CUUCIECHHS B P-
nuHyto. [lepeBon KoHeyHOW JecATUYHON JApodbu B P-uunyro. JIBomuHnas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



ApudmMernueckre ornepanydyd B TO3UIIMOHHBIX CHUCTEMaxX CUUCIEHUs. TpowdHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  mzoOpaxkenuit. OrmeHka  HHPOPMAIIMOHHOTO  00BEMA
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHKa HHPOPMAIIMOHHOTO 00BhEMa 3BYKOBBIX JAHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOGauibl UCTUHHOCTH. Jlornueckue BBIpaXKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1oHbBIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHUS 1O TaOIUIE UCTUHHOCTH.

Jlormyeckue »sieMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. lloctpoenne cxem Ha JOTMYECKUX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBieHre UENbIX YKMCEN B MNaMATH KoMibioTepa. OrpaHUue€HHOCTb
JVana3oHa 4YUCEel NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[TobutoBbie norumdeckue omnepamuu. Jlornueckuit, apudmerndeckuit u
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XPAHEHUSI BEUIECTBEHHBIX YMCEJ, CBSI3aHHbIE C OrPAaHUYECHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
VIOPABJICHHUS] HCIIOTHUTEISIMU W BBIYMCIHUTEIBHBIX alropuTmoB. OrpeaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamMm. BupTyanbHble MallllHBbI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIC, BEIIECTBEHHbIC, CHUMBOJbHBIE, JIOTHYECKHE. BeTBieHus.
Cnoxuble ycinoBus. Iluxkner ¢ ycimoBueM. [lukiael 1Mo mepeMeHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE Mporpamm. Hcnons3oBanue KOMMEHTapHUEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl W TMpPOMU3BEINEHUS UU(Dp, HAXOKICHUE MaKCUMAJIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBieHue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXxcs B (aiinax. TekcToBble U TBOMYHBIE (ailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHble Mpolenypbl u
¢bynkuuu. Mcnionb3oBaHue cTeka JIJIsl OpraHu3alud PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennele MeToapl. TouHOe ©  TPUOMMKEHHOE pEIICHUS 3aJayu.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [IpubnmxéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



tpaneuuii). Ilonck makcumyma (MuHUMYMa) (GYHKIUM OJHOM TEPEMEHHOM
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO MNPOOETbHBIM CHMBOJIAM, MOUCK MOJCTPOKU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha JPYLYI0 CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl W MOCHEAOBATENIBHOCTA 4YHCeNl. Bbruucienne 0000IIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOIO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowvHBI TOUMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MaccuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE ABYMEPHOIO YHCIOBOTO MACCHBA MO 3a/IaHHBIM IMpaBUJIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIUYUCIICHNE MAaKCUMyMa (MUHUMYyMa) U
CYMMBbI 3JIEMEHTOB JIBYMEPHOTO MAacCHBa, IEPECTaHOBKAa CTPOK U CTOJOLIOB
JBYMEpPHOI'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOCkH, ornaBieHue. KosuiektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMeHTBI pelieH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0iayHbie CEepBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTEPaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kinaccuukainys, KiacTepusanusi, aHaiu3 OTKiIoHeHuW. [locimenoBaTenbHOCTD
peleHus 3a7ad aHaln3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOSHWE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIPETALMUS pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI JIJIs1 00pabOTKHM U MpeICTaBICHUs NaHHBIX. bosblnne naHHbIE.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag@uuueHTa KOppeasuuu ABYX psaoB JaHHbIX. lloctpoenue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbiX auarpamm. lloctpoenue rpaduxos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOUCK HaWIydIlIero pelleHus B 3aJaHHbIX yclnoBusax. LleneBas
¢yHkus, orpaHudyeHus. JlokaibHble M T00QJBbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLEHKE KoJu4ecTBa HH(OpManuu. 3aKkoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmspl CKaTHS JaHHBIX C TOTEPSIMH. Y MEHbBIIICHUE
rIIyOuHBI KogupoBaHus nBeta. OCHOBHBIC HaeH aropuTmMoB cxatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  oOT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPaBJIATh OIMIMOKH, BO3HUKAIOIIUE TPHU Tepenaye JaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenu u moaenupoBanue. Llens mMoaenupoBanus. COOTBETCTBHE MOJCIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. Dopmanusarus
MPUKIIATHBIX 3371a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
QITOPUTMUYECKUX 3a/1a4, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO IMYTH MEXJy BepUIMHaMu rpada, OmnpeaeieHrue KOoJIu4ecTBa
pa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTHYECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOW nHpopManuei. [loctpoenne nepesa mepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIphIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmo3HaBaHus ycTHOM peun. KoruutuBHbIe cepBuChl. UneHTHPHUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuEe METO/I0B
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHuke. MHTepHer Bemieil. [lepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopManuzanuss  HOHATHS — anropurma. MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OneHka CII0KHOCTH BbIUMCICHUH. BpeMsa paboTsl U 00BEM HCHONB3YyEMOI
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4d, KOTOPhIE UMEIOT PAa3INYHYIO CIOKHOCTbD.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C TMOMOIIBID AJITOpPUTMA
«pemiero DparocheHar.

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

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib30BaHUE OYepenn Jisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KoiaumdecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbsi. I[locTpoeHue naepeBa Mg 33aJaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoaa iepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXPAaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMAYECKOTO TPOTPAMMHUPOBAHUS: BBIUHMCICHWE PEKYPCUBHBIX (YHKIIHMN,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nosib3oBaTens.  VMcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  AJIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBanusi.  [lonsatue o  mapaaurmax
pOrpaMMHUPOBAHUSL.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanusi Tpud MaTeMaTHYECKOM MOJICTUPOBAHUU HENPEPHIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
AKCHEPUMEHTHI C MOJCIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka YHCIOBBIX NApaMEeTPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yabTaTaM 3KCIEpUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmwuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TalOiuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruuciisiemsie 1osis B 3arpocax.

MHorotabiuunbie 0a3bl JaHHBIX. THUMBI CBSI3eM MeXAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-ipuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorusl «KJIMEHT — CEPBEP», €€ MTOCTOMHCTBA U HeAOCTaTKU. OCHOBHI SI3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pasmemenne BeO-caiiToB. Ycmyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300pakeHni ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToOanmapaToB MU MHUKPOCKONOB, BHUIEOKAMEp, CKAaHEPOB U JIPYTUX



ycTpoiictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynmnuposka. Kpussle. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBsablie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJibTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIIECTBA, PACHIUPEHHUE KUZHEHHOIO OMbITA M OMbITA JCSITEIILHOCTH B MPOIECCE
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
WH(OPMAITMOHHOTO MpaBa ¥ HHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHUs NHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOT'O Ha MCIOJIb30BAaHUU UH(DOPMAIMOHHBIX TEXHOIOTUH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBSI3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30oBaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB M HHMOPMAIMOHHBIX TEXHOJIOTHH B YCIOBHSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce nocTwKeHHS JTMYHOCTHBIX PE3yJIBTaTOB OCBOSHUS MPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTH aIalnTHPOBAThCA K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHHUIO LEeTH U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAILHOE COCTOSIHUEC
JIPYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTh KOHDIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATEIILHBIE YHUBEPCAIbHBIE yYeOHBIC JICUCTBHS, KOMMYHHKATHBHBIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyaJlM3UpoOBaTh  MpoOJeMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJISATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarpiBaTh IUIAH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU NOCIEACTBUN AEATENBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENIbCKON U TPOEKTHOM €SI TENIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpIpeTalud, NpeoOpa3oBaHUI0 M NMPUMEHEHUIO B Pa3JIMYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

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

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pELICHUS 3a7aud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJIEHAIIPaBICHHbII TMOUCK MEpEeHOca CPEACTB M CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH(POPMALIUY Pa3IMYHBIX BUAOB U (OPM IIPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

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

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIUTHl  HWH(pOpManmH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, INOHUMATh 3HAUYCHUC
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO H3JaraTb CBOK TOYKY 3PEHHSI C HCMOJIb30BAaHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 WICHA KOJIJIEKTUBA,;

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKIOTO YYaCTHHUKA KOMAaHIbl B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B 00pa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUil, UCMOJIb30BaTh MPHUEMBI peIEKCHH AJIsi OLEHKH CUTYyallud, BHIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTAaTKU M JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus Kypca MHPOPMATHKU YriyOJEHHOTrO ypoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHUE TPEICTaBICHUSMH O PO WHGOPMAIMU U CBSA3AHHBIX C HEU
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HH(opmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu3oBaTh OOJbIINE JaHHBIC, TMPUBOAUTH MPUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HalpaBJICHUs HCIOJIb30BaHUS, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KIJIaCTepU3aIus, aHan3 OTKJIOHCHHIA), MOHUMATH
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AlHsl TaHHBIX, UHTEPIPETAIUs Pe3yIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB, TCHACHIIUN Pa3BUTHSI
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBbIKaMHU pabOThl C OMEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHusi s pelieHus ydyeOHBIX 3aJad 1o
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIM4KEe MPECTABIECHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIMIIAX OPraHU3alUU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJOB M CPEACTB MPOTUBOJAEHCTBHS JTHUM yIpo3aM, COOJIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH IU(DPOBOTO OKPYKEHHUSI, TOHUMaHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuu, yMEHHUE ONpelnesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPH 3aJlaHHBIX MapameTpax JAUCKPETH3allUU,
YMEHUE OMNpEeAeNsATh CPEAHIO CKOPOCTh IE€pelaud JAHHBIX, OIICHUBAThH
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 33]1a4 CBOMCTBA MO3UIMOHHOMN 3alucy
YyHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCTIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATh apU(PMETHUECKUE Olepalud B TO3UIMOHHBIX CHCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPE0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAILErO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTka MHOIOpa3psAHBIX 1I€JIbIX
YHUCEJN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE MCIOJIb30BaTh OCHOBHBIE  YIPABIISIOLIUE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEAETATh PEe3yAbTaThl padOThl MPOrpaMMBbl IPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTATOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMMUOKE B padoTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO pEIICHHUS, MOAOOp JUHUU TPEHJIA, PEIlICHUE
3aJlay IPOTrHO3UPOBAHMUS).

B npouecce u3yueHus Kypca HHPOPMATUKU YriayOJn€HHOTO ypoBHS ¢ 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KOJbI), HUCMOJIB30BaTh MPOCTEUIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH TPUHIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXAYy BepuIMHaMu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada), yMEHHE HCIOIb30BaATh JIEPEBbS MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33JJaHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio UrpPhl;

yMEHUE pa3pabaTeiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKH, OUEPE/IU, IEPEBh),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE UCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO37aBaTh B€O-CTPAHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOIMYHBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKHUE MOJICIH /I aHaJIN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IIOJAYYEHHBIX B XOJIE MOJICIIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICJIM MOJICTIUPYEMOMY OOBEKTY WM TPOLECCY, MPEeACTaBIsATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYCHUS
(pacrio3HaBaHusl, KJIacCU(PUKALUKU U MIPOTHO3UPOBAHUS) HAIMYKE MPECTABICHUN
00  WCMONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchbl
Paszgea 1. llndpoBasi rpaMOTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme
1.3 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Htoro no paznemny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
[IpencraBnenue nHGpoOpMaLuu B
2.1 P op 19 2
KOMITbIOTEpE
2.2 OcHOBBI aNreOpbl JOTUKU 14
2.3 KomnbrotepHas apudmerrnka 7
Hroro mo pazueny 40
Pa3nes 3. AnropurmMbl 1 NpOrpaMMHpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMbI
3.3 YucieHHbIE METOIBI
34 AnroputMbl 00pabOTKH CHMBOJIBHBIX 5 1
' JTAHHBIX




3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Wroro no pazueny 44
Pa3nen 4. Un¢opmanmoHHbIE TEXHOJIOTUHA
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 JaHHBIX 3
Wroro no pazueny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
Nudopmanus u nabOpMaITMOHHBIE
1.1 dopwan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™MbI U IPOrpaMMHUPOBAHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
POTPaMMHUPOBAHUS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU
KommbrorepHo-MaTeMaTuyeckoe
3.1 P 8 2
MOJICITUPOBAHHE
3.2 ba3n1 manHbBIX 10 4
3.3 Be06-caiitsr 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
35 3D-MoenupoBanue 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie  IpaxTiieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
TpeboBanus TeXHUKU OE€30IIACHOCTH U
1 TUTHEHBI IIPU paboTe C KOMIIbIOTEPAMU U 1
JPYTMMH KOMIIOHEHTaMU LIU(POBOTO
OKpPY>KEHHUS
5 [TpuHIUIBI paOOTHI KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH TaHHBIMU C TTIOMOIIBIO HIHH. 1
KoHTposieps! BHEIIHUX YCTPOHCTB
4 ABTOMaTHYECKOE BBIIIOJIHEHUE IPOIPaMMBI 1
IIPOLIECCOPOM
OnepartuBHas, TOCTOSTHHAS U
5 JOJITOBPEMEHHAs aMATb. KoHTposepbl 1
BHEIIHUX yCTPOMUCTB. [Ipsmoit noctyn k
naMsTi
6 CoBpeMEHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOTUU
[IporpamMmmMHoe obecrieueHne
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CHCTEM U 1
MOOMJIBHBIX YCTPOMCTB
8 CucreMHO€ POrpaMMHOE OOecrieueHue. 1

OrneparinOHHBIE CUCTEMBI




Yrunutel. [IpaiiBepsl yCTPOUCTB.

o [TapannensHoe nporpaMMHpOBaHUE

10 WHCcTammamus u JeMHCTaIUIALUS
MIPOrPaMMHOTO O0ECTICUCHUS
®daiinoBbie cucTemsl. [IpuHIUTIBI

1 pa3MenieHus 1 UMEeHOBaHUs (ailioB B
noaroBpemMeHHoU namstu. [llabnons! nms
oTnMcaHus rpymi (aiioB
3akoHOHaTEIBCTBO Poccuiickon

12 denepanuu B 001aCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIUTIBI TOCTPOCHUS U anlapaTHBIE

13 KOMITOHEHTHI KOMITbIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetb UnTEpHET

15 Paznenenue IP-cetn Ha monceTH ¢
IIOMOILIBIO MACOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHNE
Bunsl nestensHocty B cetd IHTEpHET.

17 Cepsucsl UnTeprera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI M YCIYTH

18 WNudopmannonHas 6e30macHOCTb

19 Bpenonocuble nporpamMmmHoe obecrieueHue
1 METOJIbl OOPHOBI C HUM

20 [IpakTuyeckas pabora o Teme
"AHTUBHPYCHBIE TPOTrPAMMBI"

21 Opranu3zaiiys JMYHOTO apXHUBa

uHpopmanuu. PesepBHoe KonmupoBaHue.




[TaposibHas 3amuTa apxuBa

22

23

[IudpoBanue 1aHHBIX

Anroputm mmdposanus RSA.
Creranorpadust

24

25

[IpakTuyeckas pabora o Teme
"udpoBanue jaHHbIX"

PezepBHoe Bpems. KonTponbsHas pabora

26

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
WudopmanroHHbIe TPOIECCH B TPUPO/IE,
TEXHUKE U 00IeCTBe

27

HenpepriBHbBIE U TUCKPETHBIEC BETUUUHBI U
curHasibl. Heo0X01MMoCTh TUCKpEeTH3auu
nHbOpMAaINH, TPeTHA3HAYEHHON /IS
XpaHeHus, nepeaadu u o0paboTKu B
U(POBBIX CUCTEMAX

28

JIBonuHOEe KoupoBaHue. PaBHOMEpHBIE 1
HepaBHOMEpPHBIE KOJIbI. JlekomnpoBaHue
COOOIIEHHH, 3alIUCAHHBIX C TIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

29

30

31

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO
JIEKOIUPYEMBIX KOJIOB C TOMOIIBIO JIepEBa.
I'pad An. A. MapkoBa

EnuHuis u3smepeHus KoJauyecTna
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJIM4ecTBa MH(popMaluu

CucTeMbl CUHCIICHUS

32

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJIEHUS B IPYI'YIO




33

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U

meCTHaAuaTCpuIHas CUCTEMbI CUUCIICHUA,

CBs3b MCXKIY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U

meCTHaAuaTCpuvIHasd CUCTCMbI CUUCIICHUAA,

CBsA3b MCXKIY HUMHU

35

36

HBOI/I‘IHaﬂ, BOCBMEpHUYHAsA U

meCTHaAuaTCpuiIHas CUCTECMbI CUUCIICHUA,

CBsA3b MCXKIY HUMHU

ApudmeTrueckue ornepanuu B
MO3UIMOHHBIX CUCTEMaX CUUCICHUS

37

TponuHas ypaBHOBEIICHHAs CUCTEMA
CUHCIICHUS

38
39

I[BOI/ILIHO-Z[GCSITI/ILIHaSI CucTeéMa CHUCJIICHUA

KO,I[I/IpOBaHI/Ie TCKCTOB

40

41

42

PactpoBoe koaupoBanue n300pakxeHui

[IpakTuyeckas paborta no Teme
"Iluckperusanus rpapuueckon
uHpopmanun"

[IBeToBbIE MOAETHN. BekTOpHOE
KoaupoBanue. Popmartsl (haitnos.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

43

Komunpoanue 3Byka. OnieHka
MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MIPU 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U PA3PSIIHOCTH
KOJUPOBaHUs




[IpakTuyeckas pabora o Teme

44 " luckpeTrur3aius 3ByKOBOW nHpopMarmu'"

45 PesepBHOoe Bpemsi. KonTposbHas pabota

46 OCHOBBI AJIT€OPHI JIOTHKH

47 Jlorngeckue onepanuu. Tabauis!
HWCTUHHOCTHU
Jlornueckue BolpaxkeHus. Jlornueckue

48 TOXJIeCTBa. J{oKa3aTenbCTBO JOTHYECKHX
TOXJIECTB C IIOMOIIIBIO TAOIHI] HCTUHHOCTH
[IpakTuueckas pabota 1mo Teme

49 «ITocTtpoeHue u aHaIM3 TabIUIL
HUCTUHHOCTHU B TAOJMYHOM IPOIIECCOPEN»

50 Jlornueckue ornepanuu U onepauy HaJl
MHOXECTBAMHU

51 Jlornueckue ornepanuu U onepaiuy HaJl
MHOXECTBAMU

59 3aKoHbI aNreOphl JOTUKU. DKBUBAJIICHTHBIC
peoOpa30BaHUs JTOTUYECKUX BhIPAKECHHMA

53 Jlornueckue ypaBHEHUS U CUCTEMBbI
YpaBHEHUU
Jlornyeckue QpyHkuMH. 3aBUCUMOCTh

54 KOJIMYECTBA BO3ZMOXHBIX JJOTHYECKUX
(GyYHKIUH OT KOJIMYECTBA apIyMEHTOB.
[TonHbIe cucTeMBI TOrMYECKUX (YHKIUI
Kanonuueckue Gpopmbl TOTHUECKUX

55 BbIpakeHHil. COBEpILIEHHbIE

JTU3BIOHKTUBHBIE 1 KOHBIOHKTUBHBIE
HOpMaJbHbIEe (POPMBI, aITOPUTMBI UX




IMOCTPOCHUA 11O Ta6JII/II_Ie HCTUHHOCTHU

56

57

Jlormueckue 371€MEHTHI B COCTaBe
KOMITbIOTEpa

Tpurrep. Cymmarop. MHoropaspsiaHblit
CyMMarop

58

[TocTpoeHue cxem Ha JIOTUYECKUX
3JIEMEHTaX. 3alKCh JOTUYECKOTIO
BBIPQXKEHUS 110 JIOTHYECKON cxeMe

59

60

61

62

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBieHue HebIX YUCEN B TAMSITH
KoMIibtoTepa. OrpaHnYeHHOCTh AUana3oHa
qycell U OTPAaHHUYEHUU KOJINYEeCTBa
pa3psaoB. [lepenonnenue pa3psaHoit
CETKH

be33nakoBbIe ¥ 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. JIBOMYHBIIH
JOTIOJTHUTEIBHBIN KOJI OTPULATEIIbHBIX
qucen

[ToOuTOBBIEC TOTMYECKHE OoIncpanuru.

Jlornueckuii, apudmernueckuit u
LUKJIMYECKUH CIABUTH

63

IudpoBanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «uckinovaromee UM

64

65

HpelICTaBJ'IeHI/Ie " XpaHCHHUE B IMaMATHU
KOMITIBIOTEPA BEICCTBECHHBIX YUCCIT

Brinmonsenue onepauﬂﬁ C BEIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIHOOK npu




BBIYUCIICHUAX

[IpakTuueckas pabora no teme «M3yuenue

66 MOPa3psTHOTO MAITMHHOTO TIPEICTABICHUS 1 1
LEJIBIX ¥ BELIECTBEHHBIX YHCEI»
67 PeszepBHoe Bpems. KonTpoabsHas pabora 1
68 AHanu3 anropuTMoB
Dransl pelieHus 3aa4 Ha KOMIIbIOTEpE.
69 WNHcTpymMeHTallbHBIE CPEACTBA: 1
TPAHCIATOP, OTIATUNK, TPOPHUIUPOBIIUK
Cpena mporpamMmmupoBanus. KoMmmumsius
70 Y UHTEPIIpPEeTalUs IPOrpaMM. 1
Buptyanbsabie mammnbl. IHTErpupoBaHHas
cpena pa3paboTku
71 Merto/ibl OTJIAIKK TPOTPAMM 1
79 Twurb! mepeMeHHBIX B S3bIKE 1
IPOTPaMMHUPOBAHUS
73 O06paboTKa LeNbIX Yncel 1
74 O6paboTka BeIeCTBEHHBIX YUCE 1
75 CriyuaiiHble ¥ TICEBIOCITYYaliHbIE YNCIIA 1
76 Berpnenus. CnoxHble yCI0BUS 1
77 [ukiiel ¢ ycnoBuem 1
[ukiel MO MEpeMEHHOM.
78 B3anMo3aMeHseMOCTh pa3IMYHbIX BUI0B 1
IIUKIIOB
79 O6paboTka HaTYpaTbHBIX YHUCET C 1
WCTIOJIH30BaHUEM IIUKIIOB
80 Haxoxienne Bcex MpoCThIX YnCeN B 1 0.5




3aJjaHHOM Juana3one [IpakTuueckas
pabota o Teme «Pemenne 3agaq METOI0M
niepedopar»

81 WNHuBapuaHT nukia

82 JIOKyMEHTHUPOBAaHKE MPOTPAMM

83 O06paboTka JaHHBIX, XPAHAIIUXCS B
¢aiimax

84 PesepBHoe Bpems. KonTpoabsHas pabora

85 PazOuenue 3agaun Ha OA3a/1a4H
Hcnonp3oBaHue cTaHnapTHON OUOIMOTEKH

86 s3bIKa IporpaMMupoBanust. [logkirouenue
OMOIMOTEK MOAPOTPAMM CTOPOHHUX
IIPOU3BOUTENIEH

87 [Toanporpammsl (rpoueaypsl U ¢ YHKITUHN)

88 [TomnporpamMmel (iporieypsl ¥ (pyHKITHH)

89 [IpakTuyeckas paborta o Teme
"PazpaboTka moamnporpamm"
Pekypcus. PekypcuBHble 00BEKTHI

90 (ppakransr). PexypcruBHBIE POIIETYPHI U
¢bynkuuu. Mcnonp3oBaHue cTeka Jis
OpraHu3alM PEKYPCUBHBIX BBI30BOB

o1 [IpakTuyeckas pabora o Teme
"PexkypcuBHBIE IOITPOrPaMMBI"

92 MoaynbpHBIN NPUHIMI IOCTPOCHUS
porpamMm

93 YucieHHble METOIBI

94 [IpakTuueckas pabota 1o Teme

«HucneHHOoe peleHne ypaBHEHU




95 Hcnonb30BaHnEe AUCKPETU3ALMH B
BBIYMCIIMTENLHBIX 3aa4ax

[IpakTuyeckas pabora o Teme
96 «[IpubmmkEHHOE BBIUMCIICHHUE JTHH
KPHUBBIX U IUIOIIAACH GUTYp»

[IpakTrueckas padota nmo Teme «llonck

97
MakcuMyMma (MHHUMYMa) (QyHKITUN

98 PesepBHoe Bpems. KonTpoabsHas pabora

OOpaboTKa CHMBOJIBHBIX JTAHHBIX.
99 AJTOpUTMBI 00paOOTKH CUMBOIBHBIX

CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CUMBOJIa B CTPOKE

Anroput™bl 00pabOTKH CUMBOJIBHBIX
100 CTPOK: pa30MEeHHUE CTPOKU Ha CIIOBA 110
MPOOEIbHBIM CUMBOJIAM

Anroput™bl 06pab0OTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKU BHYTPH JaHHOU

101
CTPOKH; 3aMEHAa HalICHHO! NOACTPOKHU Ha

APYTYI0 CTPOKY

[IpakTuyeckas pabora no Teme
"O6paboTka CTPOK C UCMOJIB30BAHUEM
GyHKUIMN cTaHAapTHON OMOIMOTEKH SI3bIKA
IIpOrpaMMHUpOBaHuA"

102

103 I'eneparus cioB B 3aJJaHHOM aj(aBuTe

MaccuBEI U TTOCIEA0BATEILHOCTH YHCEIL.
104 [IpakTuueckas pabota 1o Teme
"3anonHeHne MaccuBa"

105 O06001IEHHbIE XapaKTEPUCTUKH MacCHBa




JInHEeHbBINA MOUCK 3aJaHHOT0 3HAYEHUS B
Maccuse. [IpakTudeckas pabora o Teme

106 " . 1 0.5
JIMHeNHBIN MOUCK 3a/1aHHOTO 3HAYEHUS B

Maccuse"
IIpakTnueckas padora no teme "Ilonck

107 MUHUMAJIBHOTO (MaKCUMaIbHOTO) 1 1
3JIEMEHTA B YMCIIOBOM MaccuBe"
CopTupoBKa 0JJHOMEPHOTO MacCHBA.

108 [IpocTbie METOIBI COPTHPOBKH. 1 05
[IpakTuueckas padora no teme "lIIpocTsie '
METO/]Ibl COPTUPOBKHU Maccupa"
CoprupoBka cnusiHieM. beicTpas

109 COPTUPOBKA MaccuBa (aJIrOpUTM 1 05
QuickSort). ITpakTuueckas pabora 1o Teme '
"BeicTpas copTupoBka maccupa”
JIBOMYHBIH MOMCK B OTCOPTUPOBAHHOM

110 Mmaccuse. [Ipaktudeckas pabora 1o reme 1 0.5
" JIBOMYHBII TOUCK"

111 JIByMepHbIE MaCCHUBBI (MaTpPUIIbI) 1

112 Anroput™bl 06pabOTKH MaTpHIL 1

113 Pemenue 3amau aHain3a JaHHBIX 1

114 PesepBHoe Bpems. KonTponbHas pabota 1

115 CpencTBa TEKCTOBOTO Ipolieccopa 1

116 KomnerotepHas BépcTka Tekcra 1
[IpakTuyeckas padora no Teme "BépcTka

117 JIOKYMEHTOB C MaTeMaTHYECKUMHU 1 1
dbopmynamu”

118 HNHCcTpyMEHTBI pELIEH3UPOBaHUS 1




119

[IpakTuyeckas pabora o Teme
"MHoOrocTpaHU4HbIC JOKYMEHTHI"

120

Oo6naunbie cepBuchl. KomiekTuBHast
pabora ¢ nokymenramu. [Ipakrudeckas
pabota no Teme "KomnnexktuBHas pabota ¢
JOKyMeHTamu'"

0.5

121
122

Ananus nadgeiX. bojpinye naHHaeie

MarmuHHoe 00y4eHue

123

124

125

126

AHaJM3 JaHHBIX C TOMOIIBIO AIEKTPOHHBIX
TadJIUIL

[IpakTrueckas pabota mo Teme "AHanus
JAHHBIX C TOMOUIBIO AJIEKTPOHHBIX
Tabyurn"”

[TocTpoenne rpadukoB GyHKIIHIA.
[IpakTuyeckas pabora no Teme
"HarnsigHoe npencTaBiaeHUe pe3yIbTaToB
CTaTUCTHUYECKOW 00paOOTKU JAHHBIX B
BH/JIE IMAarpaMM CPEJICTBAMU PEJAKTOpa
ANEKTPOHHBIX Tabnui"

Jlunun Tpenna. [Ipaktuueckas paboTa 1o
teme "Ilog0Oop nuHuM TpeHa,
IIPOrHO3UpOBaHuE"

0.5

0.5

127

[TonGop napamerpa. [IpakTuueckas padbora
1o TeMe "UncneHHoe peleHne ypaBHEHUM
C MOMOIIIBIO 1T0100pa napamerpa’

0.5

128

OnTuMu3aIus Kak MOUCK HAWITYYIIEeTO
peIIeHsI B 3aJaHHBIX YCIOBHUSX.
[IpakTuueckas pabora no teme "Perienue

0.5




3a]a4 ONTUMH3AIHHU C TIOMOIIIBIO
AJICKTPOHHBIX TabIUIT"
129 PesepBnoe Bpems. KonTponbsHas pabora 1
130 PeszepBHoe Bpemsi. FIToroBoe TectupoBanue 1
131 PesepBHOe Bpems 1
132 PezepBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PezepBHOE Bpemst 1
135 PesepBHOE Bpems 1
136 PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I1O 136 215

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KonunuectBo undopmarmu

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

AJIFOpI/ITMI)I CXXaTus JaHHBbIX

Anroput™m Xaddmana

[IpakTuueckas pabora no teme "Cxkatue
JTaHHBIX C IOMOILBIO aJITOPUTMa
Xapdmana"

Ausroputm LZW

AJ'IFOpI/ITMBI CXKaTuA JaHHBIX C IIOTCPSMMU.

[IpakTuyeckas padora no Teme "CixaTue
JTaHHBIX ¢ ToTepsmu (anroputmsl JPEG,
MP3)"

CKOpOCTL nepeaayn JaHHbIX

0.5

[TomexoycToitunBbIe KOJIBI

[IpakTuueckas pabota Mo Teme
"[TomexoycroitunBbie KOabI"

10

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
B3aumo/eiictaue. CucteMHbli 3 PexT.
VYnpasieHue Kak HTHPOPMalMOHHBIN
npouecc. OOpaTHas CBA3b

11
12

Mojaenu u MOJIeTUpPOBaHKUE
I'pader

13

Pemenue 3a1a4 ¢ momoIisio rpados




14

JHepeBbs

15 OCHOBBI TEOPUU UTP
[IpakTuyeckas padora o Teme "[lorck

16 BBIUTPBIIIHONM CTPATETUH B UT'PE C MOJTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOT'O HHTEIIEKTA

18 [IpakTrueckas padota nmo teme "Cpeacrra
HCKYCCTBEHHOT'O MHTEIIEKTa"

19 PeszepBHoe Bpems. KonTponbshas pabora
dopmanuzanus MOHATHS aarOpUTMA.

20 Mamuna TrroprHra Kak yHuBepcaibHas
Mozeib BeluuciaeHui. Tesnc Yépua—
Trropunra
[IpakTuueckas pabota 1mo Teme

21 "CocTtaBiieHHE MPOCTOUN MPOTPAMMBI JIJIS
MamiHbl Teropunra"

22 Mamuna [locta

23 Hopwmansnsie anropugmel Mapkosa

JITOPUTMHUYECKU HEpa3peIIrMble 3a1auu.
A

24 3agada octaHoBa. HeBO3MOXKHOCTE
aBTOMATUYECKOM OTJIAJIKU MPOrpaMm

25 Cno>XHOCTh BBIYUCICHUN

26 Pezepsuoe Bpems. KonTponsHas pabora
[Torck MPOCTHIX YUCEI B 3aJAHHOM

27 JMANa3oHe C TOMOILBIO AITOPUTMA
«pemiero IparoceHar

28 [IpakTuueckas pabora no teme "Ilonck

MPOCTHIX YHCEIT B 33/ITAaHHOM Jiana3oxe"”




29

MHoropa3psiiHbI€ LENbIE YNCIIa, 3aJa4l
JUIMHHOM apu(METUKH

30

31

32

33

[IpakTuyeckas pabora o Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT'0Opa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBHI,
O0TOOpaKeHHMs ). XOI-TaOIUIIBI.
[Toctpoenue andaBUTHO-YACTOTHOTO
CIIOBapst 71l 3aIaHHOTO TEKCTa

[TpakTrueckas paboTa mo Teme
"[TocTpoenue andaBUTHO-YACTOTHOTO
cioBaps Jyis 3aIaHHOTO TekcTa"

AHam3 TekcTa Ha eCTECTBECHHOM S3BIKE.
Brimenenune mocneaoBaTeIbHOCTEH 110
mabmnony. PerynspHsie BeIpaxKeHUsI.
YacToTHBIN aHAIU3

34

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM s3bIKe"

35

36

37

Crexku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO

BBIPpAXKCHUSA

Brruucnenue apudmerniyeckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCTPUKCHOMN
dbopme

[IpakTuyeckas pabora o Teme
"Boruncienue apupmMeTn4eckoro
BBIP)XEHUSI, 3aIMCAHHOTO B MTOCTPUKCHOMN

dbopme"

38

Ouepenu. Micnionp3oBanue odepeu s




BPCMCHHOI'O XpaHCHHA JaHHBIX

39

40

41

42

[IpakTryeckas pabora 1o Teme
"UcnonwszoBanue ouepenu"”

HepeBbs. Peanuzanus aepeBa ¢ TOMOIIBIO
CCBUTOYHBIX CTPYKTYD. [[BonuHbBIC
(6unapueie) nepesbs. [locTpoeHue nepesa
JUTSI 33JTAHHOTO apr(PMETHYECKOTO
BBIPKCHUS

[IpakTrueckas paboTa Mo Teme
"Hcnosb3oBaHue AepeBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU1"

PexypcuBHbBIE aropuT™Mbl 00X0/1a epeBa.
Hcnons30BaHue CTEKa U OUEPEIn ISt
o0xoja repena

43

PexypcuBHbIe anropuT™Mbl 00X0/1a AepeBa.
Hcnonp30BaHue CTEKA U OUSPEIN JUISI
o0xoja repena

44

AnroputMmsl Ha rpadax. [Toctpoenue
MUHHMAaJIBHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

45

46

O6xon rpada B rmyouny. O6xox rpada B
HIUPUHY

KonnyecTBo pa3nuyHbIX MyTeil MexI1y
BEpLIMHAMU OPUEHTHPOBAHHOTO
alMKJINYEeCKOro rpaga

47

Asnroput™ JIeHKCTpBI.




48

[IpakTuyeckas pabora o Teme
"Beruncienue JiuMHbl KpaTyauilero myTa
MEXy BeplIiiHaMHu rpada (aIroputm
Heitkerpsn)"

49

50

51

52

Anropurm ®noiinga—Yopamuia

3azayu, pemaeMble ¢ TOMOLIBIO
JUHAMHUYECKOI0 IPOrpaMMHUPOBAHUSA:
BBIUHCJICHHE PEKYPCUBHBIX (PyHKLUI

[IpakTuyeckas pabora no Teme
"Boruricnenue pekypcuBHBIX (QYHKIIHIA C
MIOMOILBIO JMHAMUYECKOTO
nporpaMmmMupoBaHus"

321,[[8.‘{1/1, peumacMbI€ € ITIOMOIIbIO
JAUHAMHWYCCKOI'O IIpOrpaMMHUpPOBaHHA:
MOACYET KOJIMYECTBA BApHUAHTOB

53

[TpakTuueckas padota o teme "llomcuér
KOJIMYECTBA BAPHAHTOB C IIOMOIIBIO
JUHAMHYECKOTO IporpaMMupoBaHus"

54

55

3aiauu, pemraeMbple ¢ TOMOIIBIO
ANMHAMHUYCCKOI'0 IMMpOorpaMMHUpPOBaHM:
3aa4yu OIITUMHU3aIInuu

PezepBHoe Bpems. KonTponbsHas pabora

56

[TonsiTe 0 mapagurmax
nporpaMMmupoBanusi. O630p sI3bIKOB
IIPOrpaMMUPOBaHUs

57

58

[TonsiTre 06 0OBEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMHUPOBAHUHT

O0BeKTHI U Ki1acchl. CBOMCTBA U METObI




00BEKTOB

59 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIINU3
[IpakTuyeckas pabora o Teme

60 "Hcnonb30BaHre TOTOBBIX KJIACCOB B 1
nporpamme"”

61 Pazpabotka mporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[TpakTrueckas padota "Pa3paboTka

62 MIPOCTOM MPOTPaMMBI C HCIIOIB30BaHHEM 1
KJ1accoB"
Wukancymnsnus. [Ipaktudeckas padoTa mo

63 teMe "Pa3paboTka kiacca, HCIIOIb3YIOIIEro 0.5
MHKATCYIALUI0"

64 Hacnenosanwue. [lomumopdusm

65 [IpakTuueckas pabota 1o Teme 1
"PazpaboTka nepapxuu KiaccoB"
Cpenbl ObICTPOI pa3pabOTKU MPOTpaMM.

66 [TpoexTupoBanue uHTEpdeiica
MI0JIb30BATENS

67 [IpoextupoBanue nutepdeiica
M0JIb30BATENS

68 Vcnonp30BaHue TOTOBBIX YIIPABIISIEMBIX
AJIEMEHTOB JIJIs TOCTPOEHUs HHTepdetica
[IpakTuyeckas pabora o Teme

69 "Pa3zpaboTka mporpammsl ¢ rpadu4ecKuM 1
uHTepdeiicom"

70 W3yuenune BTOpOro si3bIka

IPOrpaMMHUPOBAHUS




N3yuenne BTOPOro si3bka

& IIPOrpaMMHUPOBaHUS
72 PesepBnoe Bpems. KonTponbsHas pabora
73 OTanbl KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO
MO/JIEJIMPOBAHUS
JlMckpeTH3anus npyu MaTeMaTHYecKOM
74 MOZCJIIMPOBAHNUHN HENIPEPBIBHBIX IIPOLIECCOB.
MogenupoBaHue JBHKEHUS
75 [IpakTuueckas pabota 1o Teme 1
"MopenupoBaHue IBUKEHUS"
MogenupoBaHue OMOIOTHYECKUX CUCTEM.
76 [TpakTrueckas paboTa mo Teme 0.5
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"
MatemaTtuueckrue MOJIEIH B SKOHOMHUKE.
77 BeruuciuTenbHble S3KCIIEPUMEHTHI ©
MOJIENIIMU
BepostHocTHBIE MOAEnu. [IpakTueckas
78 pabora o Teme "MmutanmonHoe 05
MOJIETTUPOBAHUE C TOMOIIBI0 METO/1a
Moure-Kapno"
79 KomnbrotepHoe MoienpoBaHUe CUCTEM
yIpaBiIeHUs
80 O06paboTka pe3yabTaToOB SKCIIEPUMEHTA
81 TaOnuunble (pensunoHHbIE) 0a3bl TaHHBIX
ITouck, copTUpoBKa U GUIBTPALIS
82 JaHHBIX. 3alPOCHI Ha BEIOOPKY JaHHBIX.

3anpockl ¢ mapaMmerpamMu. Beraucisiemsie
TOJIS B 3aIpOcax




[IpakTuyeckas padora o Teme "Pabora ¢

83 . .
roToBoii 0a3oi qa”HHBIX"
MHuorotabiaudHbIe 0a3bl TaHHBIX. THITBI

84 cBsi3ell Mexay Tabnunamu. BuemHuit
Kiro4. I{emocTHOCTh 6a3bl JaHHBIX
[IpakTuueckas pabota 1o Teme

85 "Pa3paboTka MHOTOTaOINYHOM Oa3bI
TaHHBIX"

86 3anpocsl K MHOTOTa0IMYHBIM 0a3aM
JTAHHBIX

87 [IpakTrueckas padota mo Teme "3anpocsl K
MHOTOTA0IMYHOM 0a3ze JaHHBIX"

88 SA3bik ynpasienus ganHbiMA SQL
[IpakTuueckas pabota 1o Teme

89 "YmpaBiieHre JaHHBIMH C IOMOIIBIO SI3bIKA
SQL”

90 Hepensimmonnsie 60a3pl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

91 PezepBHoe Bpems. KonTponbsHas paboTa

92 WNHTepHeT-npuioxxenus
ITonsiTHE O CEpBEPHON U KIUEHTCKON

93 JacTax caiita. TeXHOIOTHS «KIUSHT —
cepBep», € JIOCTOWHCTBA U HETIOCTATKH

94 OcHoBgsl s13p1ka HTML

95 [IpakTuueckas pabora no teme "Coznanue
TEKCTOBOM BeO-CTpaHuUIbl"

96 OcHoBgsl s13p1ka HTML

97 OcHoBbl si3p1ka HTML




[IpakTuyeckas padora no Teme "Co3nanue
BeO-CTpaHUIIbI, BKIIOYAIOIICH

98 . 1
MYJIbTUMEANIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUCO)"

99 OcHoBbI KackaaubIx Tadaui cruiei (CSS)
[IpakTuueckas pabota 1o Teme

100 "OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO 1
KacKaJaHbIX Ta0IuI[ cTHieiH"

101 Cuenapuu Ha si3bike JavaScript

102 Cuenapumn Ha si3p1Kke JavaScript

103 ®dopMbI Ha BEO-CTpaHHUIIC

104 [IpakTuyeckas padora o Teme "O6padboTKa 1
naHHBIX Gopm"

105 Pa3memenue Beb6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (aitioB Ha calT

106 PesepBHoe Bpems. KonTponbHas pabota
Kanpuposanue. Mcnpasnenue

107 HCpCHCIETI/IBI)I. I'mcrorpamma. Koppeknus
YPOBHEMW, KOPPEKIIHS [[BETA.
ObeciBeunBaHuE IIBETHBIX U300pakeHUI
BBoa nzobpaxeHuil ¢ UCIOIb30BaHUEM

108 Pa3IUYHBIX TU(POBBIX YCTPOMHCTR. 05
[IpakTuueckas pabora no teme "Ob6paboTka
undpoBbIx Gororpaduit”
Perymib. PaboTta ¢ obnactsimu. OUILTPHI.

109 IIpakTuyeckas padora no Teme "Perymb 0.5
undpoBbIx Gororpaduit”

110 MHorocnoitasie n300paxeHus. TekcToBbIe




ciou. Macka cios. Kanansl. Coxpanenue
BbIJI€JIEHHON 001acTH

[IpakTuyeckas pabora o Teme

1 "MHorocioitabie n300paxxeHus" 1
[ToaroroBka uiTrOCTpaIuii A BeO-CalTOB.

112 [TpakTrueckas paboTa mo Teme 0.5
" AHUMHPOBaHHbBIC NU300paKeHUS"

113 Bekropnas rpaduka. Bekropuzamus
pacTpoBBIX N300pakeHU

114 [IpakTuueckas pabora no teme "BexkTopHas 1
rpaguka"

115 PesepBHoe Bpems. KonTpoabsHas pabora

116 [TpUHIUTIBI TOCTPOCHUS M PEIaKTUPOBAHHS
TPEXMEPHBIX MOJEIEN

117 [IpakTrueckas padota no treme "Co3nanue 1
MIPOCTHIX TPEXMEPHBIX MoJienen"”

118 Cerounslie Mogenu. Marepuansl

119 [IpakTuueckas padbora no teme "CerouHble 1
moxmenn"

120 MonenpoBaHue HCTOYHUKOB OCBEIICHHUS.
Kamepsl

121 [IpakTuyeckas pabora o Teme 1
"Pennepunr"

122 AnnutuBHbIE TexHOJOTUH (3D-ipuHTEpPHI)

123 [ToHATHE O BUPTYAIbHON peabHOCTH U
JIOTIOJTHEHHOM peaIbHOCTH

124 PesepBHoe Bpems. KonTponbhas pabota




125 PesepBHoe Bpems. ITorosoe TectupoBanue 1
126 PezepBHOE Bpemst 1
127 PesepBHoe Bpems 1
128 PesepBHOe Bpems 1
129 PezepBHOE Bpemst 1
130 PesepBHOE Bpems 1
131 PezepBHOE Bpemst 1
132 PesepBHOe Bpems 1
133 PezepBHOE Bpemst 1
134 PesepBHOE Bpems 1
135 PezepBHOE Bpemst 1
136 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHue OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHHSA
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHLUN
PasBUTHs KOMIIBIOTEPHBIX TEXHOJOIMH; BJIAZICHHE HABbIKAMHU pPabOThI C
ONEPALMOHHBIMU CHUCTEMaMM U OCHOBHBIMM BHUAAMHU HPOTrPAMMHOIO
oOecrieueHus A1 pelmieHuss  ydyeOHBIX 3a7ad [0  BBIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIIAX OpraHU3alUd U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTeu

1.3

ITormmanne OCHOBHBIX MNPUHOHUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopMaun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YHMCIOBOW M TEKCTOBOM
uHpopMaluu (3alMCh YHUCEN B MO3ULMOHHOM CHCTEME CUYHMCICHMS,
JENUMOCTh LIENBIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YHCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPAa3PSAHBIX LEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U I[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEJEHUSIMH O 0a3zax HaHHBIX, WX CTPYKTYpE,

CpeaAcCTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonnManue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOT'O
HHTCJUICKTA B Pa3JIMYHBIX 06J'IaCTHX; HaJIM4uec HpCI[CTaBHeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brnanenue TeopeTMUECKMM anmapaTtoM, IIO3BOJIIOIIMM  OCYIIECTBIATH
MIPEACTABJICHUE 3aJJAHHOTO HATypaJbHOI'O YHCIA B PA3JIMYHBIX CHCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHKH; ONMpPENeNsATh KpaT4allIuid MyTh BO
B3BEIICHHOM rpade M KOJMYECTBO IyTell MexXJ1y BeplLIMHAMHU

OPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUYECKUE MOJCIH st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJYUEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHUBATh aJICKBaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTy WU

MPOLECCY; MPEACTABIATh PE3YIbTATHl MOAEIMPOBAHKS B HATJISTHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 3a/layll  aHAU3a JaHHBIX
(mporuHo3upoBaHue, KJIacCU(pUKAIKS, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHUMATh MOCJIEeI0BATEIILHOCTh PEIleHUsl 3a7ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAaHHBIX, OUUCTKA M OIICHKA Ka4eCTBa JIaHHBIX,
BbIOOp ¥ (WJM) TOCTPOCHHE MOJENIH, TNpeoOpa3oBaHUE IAHHBIX,

BU3yalIn3alMd JaHHBIX, HHTCPHOPCTALUA PE3YJILTATOB

2.3

2.4

YMenue onpenensiTh HHHOPMANMOHHBIA 00hEM TEKCTOBBIX, IpadHUecKUX
Y 3BYKOBBIX JIAHHBIX IIPHU 3aIaHHBIX MapaMeTpax JUCKpPETU3aluu. Y MEHUE
ONPEAENATh CPEAHIOK CKOPOCTh IEPEeNadyd  JAaHHBIX, OLIEHHMBAThb
W3MEHEHHE BpPEMEHH Iepelayd NpU H3MEHEHUH HWH(OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBsI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUTMHY COOOIIEHUs IPU N3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEHICHWHM 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MOCTPOCHUS 3allMCH YHUCIA B IMO3UIHUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCa II0
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCIa B MO3ULHMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/ILIGCKI/IG Oornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMalbHBIX (opMax MO 3aJaHHOM  Talnwuie
UCTMHHOCTH; HCCIeloBaTb 00JacTb HCTHMHHOCTH  BBICKa3bIBaHUS,

COACPKAIICTO MEPEMEHHBIC, PCHIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath ajiropuTMUYECKUE 3aJaud, CBS3aHHBIE C aHAINU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX ITyTeH MEXITy BEpITUHAMHU

OPUCHTUPOBAHHOI'O aTUKIINICCKOTO rpa(ba)

2.8

YMeHMe HCTOIb30BaTh JEPEBhS NIPU AHAIN3E U NMOCTPOECHUH KOJOB W JUIS
NpeCTaBICHU apu(METHUECKUX BBIPAKEHHUH, NpU peIIeHUH 3a/1ad
IIOMCKA U COPTUPOBKM; YMEHHE CTPOUTH AECPEBO WIPHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThlBaTh U OOOCHOBBIBATh BBIUTPBILIHYIO CTPATETUIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM Ta6JII/II_[
TPACCUPOBKU; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCpa PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOIHBIX JdHHBIX

VYMeHue OIpeneNiaTb CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IJIsd pCIICHUSA OI[HOﬁ 3aga4du

211

BnageHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackaib, Python, Java, C++, C#), npeacraBieHussMA O 6a30BbIX
TUNIaX JAHHBIX M CTPYKTypaxX JaHHbBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIU3
NPEIUIOKEHHOW ~ MPOTPpaMMBI:  ONPENEISATh  PE3YyJbTaThl  PaOOTHI
pOTrpaMMBbl TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; ONMPEICIISATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOKHO TIOJyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NpPHBECTH K OImMUOKe B pabote
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKEHUS 1O  YIYYIICHUIO

MMpOorpaMMHOI0 KoJia

2.12

YMeHne peann3oBBIBATH Ha BBIOPAHHOM JUII  HM3YYCHHS  SI3BIKE
nporpaMmupoBanus Beicokoro yposas (ITackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YHCEll, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
M MacCHBOB: IIpEJCTaBJI€HME YWcla B BHUJE Habopa MPOCTBIX
COMHOXMUTENEH; HaxX0XJIeHHE MaKCUMalbHOH (MUHUMaJIbHOM) HUpPHI
HaTypaJbHOTO YHCIIa, 3alIMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHEM,
He mnpeBblmaonmM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEI0BAaTENbHOCTH (CYMMBI,
NPOM3BEACHUST  CPEJHEr0  apu(PMETHIECKOrO, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHUPOBKY DJJIEMEHTOB MAacCHBa; YMEHHE
UCTIONB30BaTh B TPOTpaMMax JaHHBIE Ppa3JIMYHBIX THIIOB C YYETOM
OTpaHUWYEHUN Ha JUara3oH UX BO3MOXHBIX 3HAUEHHH, NMPUMEHATH IPH
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBApH, CTEKU, OUEpEe.H,
JIepeBbs1); TPUMEHATh CTaHIAAPTHBIE U COOCTBEHHBIC TMOANPOTPAMMBI IS
00pabOTKM YHCIIOBBIX TAHHBIX W CUMBOJBHBIX CTPOK; MCIOJIH30BATH MPH
pa3paboTke MmporpamMm OUOJIMOTEKH MOANPOrPaMM; YMEHHE HCII0JIb30BaTh

CpEJICTBA OTJIAKH IPOTrPaMM B CpPEZie IPOrPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_UJI JJIsL aHaJln3a,

npeicTaBieHus U 00pabOTKH JAaHHBIX (BKIIOYas BBIOOP ONTHMAIBHOTO




peleHus, moadop JMHUM TPEHJA, pelIeHHe 3ahad IPOTHO3UPOBAHUA);
YMEHHUE HCIOJb30BaTh TAOIUYHBIE (pENAUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30OBBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOIHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHM(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

OCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'[J'ICJ'IBHI)IC
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMHBI. PaCHpCI[eJ'IéHHBIe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0JIBIINX JaHHBIX

[TpuHIMOBI TOCTPOEHMSI M amlMapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBble mporokosnbl. Cerb HWurepHer. Agpecanuss B cetu HHTepHer.
[Mporokonsr creka TCP/IP. Cucrema nmomenubix umén. Paznenenue IP-cetn nHa

MOJICETH C MOMOILBIO MAaCOK MOACETEeH

1.3

14

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. [IpuHIMIIBI pa3MenICHUS U
uMeHoBaHus (aitnoB B gonroBpemMeHHoOW mnamst. [llaGnoHsl g ommcaHus
rpymi ¢aiinos

CkopocTp mepefaud  JaHHBIX. 3aBUCHUMOCTb  BPEMEHU  IepeJayd  OT
nH()OPMAMOHHOTO 00BEMA TAaHHBIX U XaPaKTEPUCTUK KaHAJa CBSI3U
HIudposanre naHHBIX. CHMMETpUYHbIE U HecUMMeTpuuHble MHUQpHL. [Ludpsr

npoctoit 3amensl. [udp Lezaps. udp Buxkenepa. AnroputMm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitoniie 0OHapyKUBaTh U UCIPABIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. Paccrostnne Xammunra. KonupoBaHue ¢ mOBTOpEHHEM OUTOB.

Konasr XsMmMuHTa
Teoperuueckne 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KoaupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUM, 3alMCAaHHBIX C MOMOIIbI0O HEPABHOMEPHBIX KOJOB.
VYcenoue ®ano. IlocTpoeHne OHO3HAYHO EKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

2.3

Teopernueckne mnoaAXoAbl K OIEHKE KojiudecTBa HHGopmauuu. EauHuIbI
U3MEpeHusi KonuuecTBa uHGpopMmanuu. AndaBUTHBI MOIXOA K OIEHKE
Kolu4yecTBa HMH(POpMauu. 3akOoH aJguTHBHOCTH HHpopMmanuu. Popmyna

Xaptnu. Uudopmarus u BepositHocTh. Dopmyia [llennona

Cucrembr cumucienus. Pa3BépHyras 3amuch IeNbIX H JIPOOHBIX YHCEN B
HO3UIIMOHHON cucTteMe cuucieHus. CBONUCTBA IMO3UIMOHHOM 3aIllMCH YHCIIA:
KOJIMYECTBO IU(p B 3amUCH, MPU3HAK JSITUMOCTH YHCIIa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUSL. AJIFOpI/ITM HepeBo,ua ICJI0Tr0 4Ynciia u3 P-H‘-IHOfI CUCTEMBbI CUUCIICHUS

B JICCATUYHYIO. AJITOPUTM TepeBoja KOHEUHOH P-muHON ApoOu B AECATHUHYIO.




2.4

2.5

ANTOpUTM MEpeBo/a LEJOro YMcia W3 JCCSITHYHOW CHCTeMbI cuucieHus B P-
nuHyro. IlepeBox KoHe4yHOH aecsaTHUHOW Jpobu B P-nunyro. JIBomuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHHS, CBSI3b MEXKITY HUMHU.
Apudmernueckue orneparnyy B MO3UIIMOHHBIX CHCTEMAaX CYMCIICHHS

TponuHas ypaBHOBEIICHHAS CUCTEMa CUUCIEHUs. [[BONYHO-/IecITHYHAs CUCTEMA
CUHCIIEHUS

Komuporanue texcroB. Komuporka ASCII. OgnoGaliTHbie KogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenve wuHGOPMAIMOHHOTO 0O0BEMA

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

KomupoBanue n3o0paxenuii. Onenka nHGOPMAIMOHHOTO 00bEMa TpaguuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJ'IY6I/IH€ KOOAUpOBaHUA LIBETA. HBGTOBBIG
monenu. KogupoBanue 3Byka. OneHka HH(GOPMAlMOHHOIO 0O0bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPECTU3AIUN U PA3PAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. [loHsTne BbICKa3biBaHMs. Bpicka3biBaTelbHbIE (DOPMBI
(npeaukatel). KBaHTOpHI Cyl11eCTBOBAaHUS M BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jloruueckue BbIpaKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanyuy 1 onepanyuy HaJ MHOKECTBAMH.
3aKkoHBl anreOpbpl JIOTMKH. OKBHUBAJICHTHbIE MPeoOpa3oBaHUs JIOIMUYECKUX
BBIpa)KEHUI. JIornuecKkue ypaBHEHHs U CHCTEMBI YPaBHEHU.

Jlormueckue (GyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTMUECKUX
(GyHKIUH OT KOJTMYECTBa apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoenne cxeM Ha JOTrMYEeCKUX 3JEMEHTax Mo
3aITaHHOMY JIOTHYECKOMY BBIPQXCHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHHS TI0

JIOTUYECKOM cXeMe

2.10

2.11

Mogenn u wmopenupoBanue. llenn MopenupoBaHus. ANEKBAaTHOCTbH MOJIEIH
MOJIETTUPYEMOMY OOBEKTY WM mporieccy. DopManu3aius IpUuKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM JUISI BOCIIPUSTUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXEeMbI, TaOJIUIbI, TPadUKH).

[IpeacraBinenue uenbIXx 4YHCEl B NaMATH KommbloTepa. OrpaHUYEeHHOCTh
JUana3oHa 4YHcell TPH OTpaHWYEHWH KonudecTBa paspsanoB. I[lepernonHeHue
paspsnHOl ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTENBHBIM KOJI OTPULIATENbHBIX YHCET.

[ToGutoBbIe JOrMuyeckue onepanuu. Jlorndeckuii, apupMeTHUeCKUil U

nukmnueckuit  casurd. [lludpoBanne ¢ moMoOmBI0 MOOMTOBOW  OlEpauu




«uckinouaromiee I

2.12

2.13

2.14

[IpencraBiacHue BEIECTBEHHBIX YHCEN B NMaMATH KOMIIBIOTEpA. 3Ha4aulas 4acTb
U TOpANOK uucia. Jlpama3oH 3HAYeHMH BENIECTBEHHBIX 4YHcen. I[IpoGiemsr
XPAHEHUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaaoB. BelnonHeHue omnepanyii ¢ BEIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadoB C MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. Peuienue
AITOPUTMUYECKUX 3aJad, CBSA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBLHOTO IYTH MEXIYy BepIIMHaMu Tpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX NyTeH MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHIECKUX BBIpAXECHUN B BUAE JepeBa. Vcmonb3oBaHue

rpadoB U 1epeBLEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTpbl ABYX UTPOKOB ¢ MojiHOM uHpopmanueil. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAHHE CTPATETMH WUIPbl B Tabiu4yHOU dopme.

BLII/II‘pLIH_IHbIe W IIPOUT'PBIIIHBIC ITO3ULHUH. BLII/II‘pLIIJ_IHHe CTpaTeruun

CpeI[CTBa HCKYCCTBECHHOI'O HHTCIIJICKTA. I/II[GHTI/I(I)I/IKB.LII/IH n IIOUCK
I/I306pa)I(GHI/II>’I, paciio3HaBaHUEC JIUII. Hcnons3oBanne MeTOH0B HCKYCCTBECHHOI'O
HWHTCIIJICKTA B 06yqa1011114x cucremax. Mcronp3oBaHrue METOIOB HCKYCCTBECHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA aIropuTMa. MammHa TerOpHHTa Kak YHHBEpCaJbHas

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BbIUMCIEHMH. Bpemst paboTel M 00BEM HCIONB3yEeMOI
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JAaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHAJIBHON
cinoxHoctu. IlepeGopHbie anroputmbl. [lpuMepsl pa3IUYHBIX aITOPUTMOB

peICHUA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMUHYIO CIIOKHOCTH

3.3

3.4

OnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aJITrOPUTMOB
yIIpaBJICHUs] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT JaThb Tpe6yeMBII>i pe3yibTaTt

Anroput™mbl 00pabOTKM HATYpadbHBIX YHUCEIN, 3alHMCAHHBIX B MO3UIIMOHHBIX
CHUCTeMax CYHUCICHUs: pa3OWeHue 3amuch 4YHucia Ha OTACNbHBIE IUQPHI,
HaXOXJCHUE CYMMBI W TNpOM3BeNeHUS LU(Dp, HAXOXKIACHHE MaKCUMAaIbHOMN

(MUHUMATBLHOM ) IU(PHI.




[IpencraBnenue uyucna B BUAE HaOopa MPOCTBIX COMHOXXUTENEH. AJTOPUTM
OBICTPOTrO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMaNa3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC Yuciia, 3aga4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3pik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIE, CHMBOJbHBIC, JOrMueckue. BerBieHus.
Cnoxusie ycioBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OO6paboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M TBOMYHBIC (aMIIbI.
daiinoBsle mepeMeHHble ((aityioBbie ykazaTtenu). Urenue u3 (aiina. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKa TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anr pCKypCHBHBIX BbI3OBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M npubnMkEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHMI ¢ momollbio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCIICHUE JUIMH KPUBBIX. Bhramcnenue miomaneii ¢uryp c
MTOMOIUIBI0 YUCJIEHHBIX METOJIOB (METOJ HPSIMOYTOJIbHUKOB, METOJ Tpameryii).
[Touck makcumyma (MUHUMYMa) QYHKUMH OJHOW TEpPEeMEHHOH MEeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3BIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00paOOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKH
CHUMBOJIBHBIX CTPOK: HO}ICLIéT KOJIMYECTBA IIOSABJICHHU CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOHUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMeHa HaiIeHHOW MOJCTPOKM Ha JPYTYIO CTPOKY.
I'eneparst Bcex CJIOB B HEKOTOPOM al(haBHUTE, YAOBIETBOPSIONIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcesl. BpraucieHne  0000IMIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHBa WJIM YHUCIOBOM IOCIEA0BAaTEIbHOCTH
(CyMMBI, TIPOU3BEACHHS, CPEIHEr0 apu(PMETHUYECKOr0o, MHUHUMAIBHOTO |
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWCK 3aJaHHOTO 3HAYEHHs] B MAacCHBE.
AJroput™Mbel paboOTHI C 3JIEMEHTaMU MacCHUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJAHOMEpPHOTO MaccuBa. I[IpocTbie METONbI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpOBKa
ciusaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpULbl). ANTOPUTMBI  0OpabOTKH  JIBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCICHHE MaKCHUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, II€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxeHus).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33AHHOTO TEKCTa

Crexku. AHaIN3 TPaBWIBHOCTH CKOOOYHOTO  BBIpAXEHUSA. Bbrumcienue
apu(METHYECKOTO BBIPa)KEHU S, 3alIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezm. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA OaAHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. IlocTpoeHHMe MHHHMAJIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTeil MeX 1y BepIIMHAMU OPUEHTHPOBAHHOTO ALMKIMYECKOro Ipada. AIropurm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOMUYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMsl 006xoja aepesa. Vcrnonb3oBaHue cTeka u
ouepeau 11 00xo/a Aepena

JlnHaMu4YecKoe IpOrpaMMUPOBAHUE KaK METOJ PEIIEHUs 3a/1a4 C COXPAaHEHUEM
IIPOMEXYTOUHBIX PE3YyJlIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMHUYECKOTO
MIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCYET KOJIUYECTBA

BAapuWaHTOB, 3ala4v OIITUMU3alIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHUU. OOBEKTH U
kyaccel. CBoMCTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TMOAXOJA.

Wukancynsauus, Haciae10BaHue, MoJIuMophu3m
WudopmaninoHHbIe TEXHOIOTHH

Ananu3 naHHblx. OCHOBHBIE 3a/1aud  aHalIW3a JaHHBIX: MPOTHO3MPOBAHUE,
KJaccupukanus, KilacTepu3anusi, aHaiau3 oOTkKJIOHeHWH. IlocienoBaTenbHOCTH
perieHus 3a/1a4y aHaM3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BHIOOp M (WMIM) TOCTPOEHHWE MOJAENH, NpeodpazoBaHUe
JAHHBIX, BU3YyalW3allusl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH JUIsi 0O0paOOTKM M TIPENCTABICHUS JTaHHBIX.

Bonwsmme manasie. MammaHOE 00yUueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJCKTPOHHBIX TaONWIl. BBIUUCIEHHWE CYMMBI,
cpenHero  apudMETHYECKOro, HAWMOOJbIIET0  (HAMMEHBINETO)  3HAYCHUS

nuanazoHa. Breramcnenue kod(pduIMEHTa KOPpENsIUH JBYX pSJIOB JaHHBIX.




[TocTpoeHne cTOMOYATHIX, JMHEHYATHIX W KPYroBbIX amarpamm. l[loctpoeHue
rpadukoB ¢pyHkui. [Tonbop TUHUM TpeHIIA, pelIeHUe 3a/1a4 IPOTHO3UPOBAHUS.

Pemenne 3a1a4 ONITUMHU3alIH C ITIOMOIINBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanust HOpH  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOAEIM B OKOHOMHKE. BblunciuTenbHbIE
SKCHEpUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaToB SKCIepuMeHTa. Meron
HAaUMEHBIIMX KBaApaToB. OlEHKAa YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O0BEKTOB M IMPOIECCOB. BoccTaHoBieHHe 3aBHCHUMOCTEH 10 pe3yibTaTaMm

OKCIICPUMCHTA

4.4

4.5

4.6

BepostHOCTHBIE MOJEIH. Metonrsl Momnre-Kapio. HNmurtammonnoe

MojienmpoBanme. CHCTEMBI MaCCOBOTO OOCTYKHUBAHHS

TabnuaHbIe (pensuOHHBIC) 0a3bl JaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 ogHoThnHBIX 00BekTax. Ilone, 3amuchk. Kmrou tabmuupel. Pabota ¢ roroBoit
0a30i naHHbIX. 3amonHeHne 0a3bl AaHHBIX. [IoMCK, copTHpOBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3ampochkl €  MapaMeTpaMHu.
Brrunciisiemble nosisi B 3anpocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUIBI CBS3ell Mexay Tabnuiiamu. BHemrHuit
kio4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMpPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX
TexctoBbiii mponeccop. CpencrtBa moucka W aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS KMCTOYHMKOB U OQopMieHUs Oubmuorpaduueckux

CCBIJIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Nudopmatuka. Yriyonennsiit ypoBenb. Cemakun U. I'., Xennep E. K., [lleuna T.
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METOIANYECKHUE MATEPHUAJIbBI V1A YUUTEJIA
Nudopmatuka. Yriyonennsiit ypoBenb. Cemakun U. I'., Xennep E. K., [lleuna T.
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MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
https://resh.edu.ru/
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