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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOnEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOGHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEAHETO0  OOMIETO
obpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHoOpmMaTuke Ma€T MpeACTaBIEHUE O MeNax, oOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yueOHoro npeamera «MHdopmaTka» Ha yriyOJnE€HHOM YpPOBHE, yCTaHABIMBAET
00s13aTeTbHOE IPEIMETHOE CoJiepKaHue, peayCcMaTpUBaCT ero
CTPYKTYpUPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT pacipeieieHue ero
1o kinaccaM (rogam H3yudeHus), 1a€T NPUMEPHOE paclpe/esieHne yueOHbIX 4acoB
M0 TEMAaTHUYECKUM pas3fenaM Kypca U PEKOMEHIyemylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS €  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€HM, JIOTUKM y4eOHOTO TpoIecca, BO3PACTHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.

[TporpamMMma 1o nHpOpMaATHKE ONpPEAeseT KOJIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa IJs KaXI0TO roja u3yueHus, B TOM YHUCIIe
JUISL COIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOTOBOM arrectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIECTCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Yy4eOHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIEM.

HNudopmaTtuka B cpegHeM oO1ieM 0o0pa30BaHUM OTPAXKAET:

CYLIIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUUIUIMHBI, U3ydarolein
3aKOHOMEPHOCTH MPOTEKaHUSI U BO3MOKHOCTH aBTOMATHU3alMA HHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE = 00IacT  TpUMEHEHUS  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBJICHNE U COLMAIbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH()OPMALMOHHOU
JESITEIBHOCTH.

Kypc unbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3zoBaHUs SBIISAETCS
3aBEpIIAIONIMM 3TarlOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuXcsi B 00JacTh
uHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha CoJIepKaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHHS U
ONMBIT  TIOCTOSIHHOTO  MpUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHUM, AA€T TEOPETHYECKOE OCMBICIECHUE, MHTEpIpETalui0 U 0000IIeH e
ATOTO OIBITA.



Pesynbprarel  yrimyOnéHHOTO ypOBHS HM3yueHHsT y4eOHOro mpeamera
«UHdopmaTtuka» OpPHUEHTHPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaymned MpoPecCUOHATIBHOW JIEITENbHOCTH KaK B paMKax JaHHOU
peAMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOUEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHWE COOTBETCTBYIOIIUX UM
PU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIEC MTOIXObI
K U3YUYCHUIO SIBJICHUM, XapaKTEepPHBIX JJI U3y4aeMoil MpeIMeTHOI 001acTu;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapaKTEpHbIE JUI1 MCIOJIb30BaHUS METOJOB M HHCTPYMEHTAapHsl JaHHOU
npeaMeTHON 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOM
TEOpUU (COBOKYITHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMU OOJIacTSIMHU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI U3ydeHUs MH(OpMATHKUA 00eCreunBaETCS
LeJIeHANPABICHHAs] TIOJITOTOBKA OOyYarOUIMXCs K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3anusax  OpodeccuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
porpaMMHasl WHXeHepHs, HHPOpMaIMOHHAsE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HWE, MPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJICKT, TEXHOJOTUM OecHpOBOAHON CBS3M, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpENEIIEHHOIO PEECTPa, TEXHOJOTWH BHUPTYaJbHOW WU
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHast 1enb u3yyeHust yuyeOHoro mnpeamera «HudopmaTuka» Ha
yrIIyOJE€HHOM  ypOBHE cpeAaHero olmiero oOpa3oBaHusi —  OoOecIeueHue
JaNbHEUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00yd4aromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAOILETOCS MHPOPMAIIMOHHOTO 00IIeCTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIEUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa IMOHUMAHUU POJIH
uHOPMATUKH, HMHPOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iauyarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHUBAHUS U CBS3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha JU3Hb 4YEJIOBEKa B OOIIECTBE, I[OHWMAaHHE COLHUAIBHOIO,
YKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIMYECKOr0, MPUPOIHOTO,
HPrOHOMHYECKOTO0,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATHE MPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIFOJIEH, BOBICUYEHHBIX B CO3IAHUE U UCIIOJIB30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHeHHEe HH(OpMAIUY;

CO37laHUE YCIIOBUW NJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
MCCJIEIOBATENIbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMHM OOYYaIOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanun yuyeOHoro npeamera «MHpopmaTuka» BBIAEIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAaM YyCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKJIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALIMOHHON CUCTEMBI, padoTe B
cetd VIHTepHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHUKH» BKIIOYAaeT B ce0s
MOHATUMHBIMN anmapaT WHQPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMa MaHHBIX, OCHOBBI aIreOphl JOTUKU U
KOMIIBIOTEPHOT'O MOJIETUPOBAHHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS], pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMi MpOrpaMM Ha S3bIKax MporpaMMHUpPOBaHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoHHbIE  TEXHOJOIMHM»  TOCBALIEH  BOIPOCAM
npuMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTU30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHaIu3a
JAHHBIX, HMCMHOJb30BAHUIO 0a3 JAaHHBIX U S3JEKTPOHHBIX TaOMUIl AJis pPElICHUs
NPUKJIAJAHBIX 33]1a4.

B npuBenénHoMm nanee coaepxkanuu ydeOHoro mpenmera «ubopmaTika
KYPCUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMbI, KOTOPbIE HE BXOIAT B
00s3aTeNbHYIO TPOrpaMMy OOyUEHHUsI, HO MOTYT ObITh MPEIOKEHBI I U3yUYECHUS
OTJIEJIbHBIM MOTUBHUPOBAHHBIM U CLIOCOOHBIM 00YYaOIIUMCS.

YrnyOnéHapld  ypOBeHb U3Yy4YeHUST WH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTHYECKOTO  MpOQMiIs, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyOJEHHBIM ypOBEHb H3yYeHUs
uH(popMaTUKUA 00ECIEYUBAET: MOATOTOBKY OOYyYalOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUATbHOCTH B 00JAaCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CIEUUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIEOBATEIIbCKON NEeSITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIMMIINAJaX U CIaue
EaunHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(OpMaTHKE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpeAeiaX OJHOro rojaa oOy4YeHUs
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO011ee YKciIo YacoB, PEKOMEHOBAaHHBIX JIJIsl U3ydyeHUuss nHGopMaTUKu — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 1acos (4 yaca
B HEJCIIO).



COAEPKAHUE OBYUYEHUA
10 KJTACC

Hu¢posasi rpaMOTHOCTH

TpeOoBaHusT TEXHUKM O€30MaCHOCTM M TUTHMEHBI Tpu paboTe ¢
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[TpuHIUTIBI paOOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Helimana. ABTOMAaTHUYECKOE BBIOJHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJroBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIBI0 MIWH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOii 1OCTyN K MaMsITH.

OCHOBHBIE  TEHACHUMU  PA3BUTHS  KOMIIBIOTEPHBIX  TEXHOJOTHM.
[TapaitenbHbIe BBIYHCIICHUS. MHoromnpouneccopHsie CUCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BEIYUCIUTENBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTPOWCTBA W HUX pOJb B
KOMMYHUKAIUSX. BcrpoenHsblie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHI.
Po6oTu3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHoe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Bub
IpOrpaMMHOro oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [lapamienbHoe mporpaMMUpOBaHUE.
CuctemHoe mnporpamMmHoe oOecriedeHue. OrnepalliOHHbIE CHCTEMBI. Y THIIWTHI.
HpaiiBeppl  ycTpoucTtB. MHCTausiuuss W = JEUMHCTAULALUSA  IPOTPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MenieHUuss U MUMEHOBaHUsS (HalIoB B
noyroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JInneH3upoBanue MpPOrpaMMHOT0 0O0eCTICUeHHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIIOJIb30BAHUE TPOrPAMMHOTO
obecrieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOIaTeNnbCcTBOM Poccuiickorn @Denepanuu 3a HENPABOMEPHOE HCMOJIb30BaHUE
MIPOrpaMMHOTO o0ecriedeHus U MUPPOBBIX PECYPCOB.

[IpUHIUIIBI TIOCTPOCHUS W anmnapaTHbIEe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBbie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. IIpoToKOIIBI
crexka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetw ¢ moMomibr0 Macok nonacereid. CereBoe
agMUHUCTpUpOBaHue. [lolyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3U C y31a0M ceth. OmnpeneneHue mapuipyTa JIBHXKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uurtepner. CepBuchl  HMHTepHeTa.
['eonnopMaImoHHbIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpasnei), MHTEPHET-TOProBIisi, OPOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCIyrd. CoOLMaIbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS MW OOMeHa naHHbIMU. CeTeBoii
ATUKET: IpaBHja MOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moammHHOCTH
nosyuyeHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKUE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHONOrui. OOume nmpobieMbl 3aliuThl
uHpopMaluu u  uUH(popmanMoHHOW  Oe3omacHocTu. CpenacTBa  3alUTHI
uHpOpMallUl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManMoHHbIX cuctemax. IIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMAIBLHOW MH(POpPMAIUK, XpaHSIICHCs Ha MEPCOHATBHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMmMHoOe o0ecreueHrne U CrocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuszanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [TaponbHas 3ammTa apxusa.

MudpoBanne naHHBbIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IIUQPHI.
[udper npoctoit 3amensl. [ludp [ezaps. [udp Buwxenepa. Anroputm
mdpoBanus RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusie u 3HaHus. MHQOpMalMoHHbIE MpolecChl B MPUPOJE,
TEXHHUKE U OOILECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocThb
JUCKpeTU3alu MH(popManuu, NpeaHa3HAaYeHHOM [UIsl XpaHEHHWs, Neperayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KogupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHue OAHO3HAYHO AEKOAUPYEMBIX KOJOB C TOMOIIBIO
nepeBa. EnvHUIIBI U3MEepeHHs KonuecTBa nHPopMauuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrtembl cumcienusi. Pa3BépHyTas 3amuch LENIBIX M JAPOOHBIX 4YHCEN B
NO3ULIMOHHON cucrteMe cuMcieHns. CBOWCTBa MO3WLIMOHHOM 3amUCU  YHWCHa:
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JEIMMOCTU YMCIAa HA OCHOBAaHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepeBOAa 1EJI0ro yucia u3 P-u4Hoi cucTeMbl CUUCIICHUS B
JECATHUYHYIO. AJTOPUTM MepeBoja KOHEUYHOW P-uvHON npoOM B AECATUYHYIO.
ANTOpUTM NEpeBOJa LIEJIOr0 YHUCIa M3 AECATUYHOW CHCTEMBbl cUUCiIeHus B P-
nuHyto. [lepeBon KoHeyHOW JecsATUUHON Apodbu B P-munyro. JIBomuHnas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAS CUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMHU.



Apudmernueckre omepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpowyHas
YPaBHOBEIICHHAs CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. Komupoka ASCII. OpHOOGalTHBIE KOAMPOBKH.
Cranpapr UNICODE. Koaumposka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIEHUH.

KogupoBanne  m3o0Opaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaUIeCKuX TaHHBIX MMPY 3aIaHHBIX Pa3pelIeHUH U TITyOHHE KOTUPOBAHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Dopmarbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koauposanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
MIPY 33JJaHHBIX YaCTOTE AUCKPETU3ALMN U PA3PATHOCTH KOJIUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpIcka3biBaTenbHblE (OPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOnuUIBl UCTUHHOCTH. Jlornueckue BBIpaKEHUS.
Jlornueckne Tto)kaecTtBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C IMOMOIIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbI anreOpbl JIOTHMKUA. DKBUBAJICHTHBIE NPEoOpa3oBaHUs JIOTHYECKHUX
BbIpaxkeHUi. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHUIA.

Jlornyeckue ¢GyHKIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHX
(GyHKIUN OT KOTMYeCTBa apryMeHTOB. [1oIHbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »s1eMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBiienrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUYE€HHOCTH
JVana3oHa 4YMCEel MpU OrpaHWYEHHWH KOJIMYeCcTBa pa3psanoB. llepenonHeHune
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. J[BOMYHBIIMA
JIOTIOJTHUTEJILHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBbie normdeckue omnepamuu. Jlornmyeckuii, apupMeTUUECKHA W
nukimueckuii  capurn.  [lludpoBanune ¢ moMompl0 MOOMTOBOM  omepanuu
«uckmoyaroniee NI y.

[IpencraBiieHrEe BELIECTBEHHBIX YMCEN B IMAMITH KOMIIBIOTEPA. 3HAdallas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEIIECTBEHHBIX 4ucen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BeinosiHEHME omepanuii ¢ BEHNIECTBEHHBIMU YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSIX.



AJITOPUTMBI U IPOrPpaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOpPUTMOB
YOPABJICHHUS HCIOIHUTEISIMU M BBIYMCIUATEIBHBIX alroputmoB. OrnpeaeneHue
UCXOAHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMbli pe3yJIbTart.

Otanbl penieHus 3aAad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismuss u HUHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIafKU  MpOrpamm.
Hcnonp3oBaHue TpaccMpOBOYHBIX Tadmuul. Otnanounbiii BeiBoA. Ilomarosoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tunel gaHHBIX:
LEJIOYUCIICHHbIC, BEIECTBEHHbIC, CHUMBOJbHBIC, JIOTHYECKHE. BeTBieHus.
Cnoxsble ycnoBus. Iluknel ¢ ycinoBueM. [lUMKiael 1O IEpEMEHHOM.
B3auMo3aMeHsI€EMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapuaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoKyMEHTHpOBaHUE porpamm. Hcnons3zoBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U MHCTPYKLIMH JUJIS ITOJIB30BATEIIS.

Anroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucjia Ha OTAENbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl W TpoU3BeleHUs UU(Dp, HAXOKACHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoaeHue Bcex MpOCTBIX YUCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
yuciia B BUJe HA0Opa MPOCTHIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOMYHBIE (DailJIbl.
daitnoBbie TIepeMeHHBbIE ((aitnoBbie ykazatenu). Utenuwe u3 Qaima. 3anuch B
daii.

Pa36uenue 3amaun Ha moazanayu. [logmporpaMmsl (MIpoLeaypbl U QYHKIIUH).
Pexypcus. PexkypcuBHble 00beKThl ((pakransl). PekypcuBHbIE Mpolenypbl u
¢bynkuuu. Mcnionb3oBaHue cTeka sl OpraHu3aliid PEKyPCUBHBIX BHI30BOB.

Hcnonp3oBanue CcTaHAapTHOW OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoaynpHBINA IPUHIAII IOCTPOEHUS IIPOTPAMM.

Yucnennsle MeToapl. TouHoe ©  NPUOMIDKEHHOE pEIICHUS 3ajayM.
YucneHHble METOBI PEUICHHs] YPaBHEHUN: METO] epedopa, METO/1 MOJIOBUHHOTO
nenenus. [IpubnmxkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIUncieHue momaaen
buryp ¢ mMOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneuunii). Ilonck wmakcumyma (MuHUMYMa) (YHKUMHM OJIHOM mepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMM  sI3bIKa
POrpaMMUPOBaHUS AJi1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aME€Ha HAWJICHHOM IMOJCTPOKM HAa JPYTYIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM alihaBUTE, YAOBIETBOPSIOUIUMX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue 4nciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBel W TOCIENOBATENbHOCTH 4YMced. BpluncieHue 0000IMEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBA MJIM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJICTBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka ogHOMEPHOr0 MaccuBa. IIpocThie METOABI COPTUPOBKU (METOJ
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BCTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (aqroputm QuickSort). JIBomuHBIN MOHUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymMepHBbIe MaccuBbl (MaTpHIlbl). AJTOPUTMBI OOpaOOTKH JIBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE ABYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM MIpaBUjIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOIMH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpapun m rpammatukud. CpencrTBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
npoieccope.  Mcnonb3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIC
nokymeHTel. CHocku, oriaBieHue. KomnexktuBHas paboTa € JTOKyMEHTamH.
NHCTpyMEHTBI peleH3UPOBaHUS B TEKCTOBBIX Mpolneccopax. O0ayHble CEpBUCHI.
Henosas mnepenucka. Pedepar. IlpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OdQopMieHue Crucka JUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TeKcTa. TeXHHuYecKue CpeicTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/lauyd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
KJIaccUpUKalus, KiacTepusalus, aHanu3 oTkioHeHuil. IlocnenoBarenbHOCTH
pelieHus 3a7a4 aHajau3a JaHHbIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKa
KayecTBa JAaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BU3yalM3alMs TaHHBIX, UHTEPIPETALMs pe3ysbTaToB. [IporpammHubie cpenctBa u



MHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombliine naHHbIE.
Mamumnnoe o0y4yenue. HTeNIeKTyanbHblil aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJBIIErO (HAUMEHBIUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuueHta KOppeasuuu ABYX psAaoB JaHHbIX. lloctpoeHue
CTOJOYATHIX, JHMHEWYaTBIX W KpyroBbiX auarpamm. lloctpoenue rpaduxos
byuxuii. [Togbop auHUM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHHM ¢ TIOMOUIbI0 TOJ0O0pa MapameTpa.
OnTuMu3anys Kak MOKWCK HAWIyYIIEero peuleHus B 3alaHHbIX yciaoBusx. Llemesas
¢yHkuus, orpaHuyeHus. JlokanbHble M TIJ00aJbHBII MHHMMYMBI 1IE€JIE€BOM
¢yHkuuu. Pemenue 3a1a4 oNTUMHA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIULL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernyeckue MOAXOAbI K OILIEGHKE KOJIMYecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH WH(Mopmaruu. ®opmyna Xaptiau. MHbopmanus U BEpOATHOCTS.
®opwmyna lllennona.

Anroputmbl  cxxatust JaHHbIX. AsroputM RLE. Anroputv Xaddmana.
Anroputm LZW. ANTOpUTMBI CKaTHUSl JAHHBIX C MOTEPSMHU. YMEHBIICHUE
rIIyOuHBI KogupoBaHus 11Beta. OcHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepelayu JaHHBIX. 3aBUCHUMOCTb BPEMEHHU Iepeadud  OT
MH(POPMAITMOHHOTO 00BbEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpudunHbI
BO3HUKHOBEHHUs OIMUOOK TIpU TMepenade JaHHbIX. KoJbl, MO3BOJISIONINE
oOHapy>XUBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenaye JTaHHBIX.
Paccrosinne Xammunra. Koguposanue ¢ moBropenuem 6utoB. Koapl XomMmuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
addekrt. YnpapneHue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mogaenu u monenupoBanue. Llenp moaenupoBanusi. COOTBETCTBUE MOJIEIIH
MOJICIUPYEMOMY OOBEKTY WJIM MPOIECCy, e MojaenupoBanus. Gopmanusanus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJICIUPOBAHUS B BHUJIE, YAOOHOM s
BOCIIpUATHS YeloBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBubie moHATHs. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPHUIL, CIHUCKOB CMEXHOCTH. PemeHune
QITOPUTMUYECKUX 3a/a4, CBSI3aHHBIX C aHalu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO MYTH MEXJy BepuIMHaMu rpada, OmNpelerIeHue KOoJuyecTBa
Pa3IMYHBIX IYTEHM MEXAY BEPIIMHAMU OPUEHTUPOBAHHOTO ALMKIMYECKOTO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbsi momcka. CrocoOwl 00xoma mepena.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHHUN B BHJIE AepeBa. JIUCKpETHbIE UrPbI
JIBYX UTPOKOB C MoJHOW nHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKUE CTPATErHH UTPhbl B TAOIMYHON (hopMme. BRIMIpHINIHBIE U MPOUTPHIIIHBIE
MO3UIINU. BBIMTPBIIIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEpPEBOAA W
pacnio3HaBaHus YCTHOW pedn. KorHuTHBHBIE cepBUCHL. MmeHTH]HKaAIs u TOUCK
U300paKEHUH, pacro3HaBaHKE T Camoo0byuatommuecs CUCTEMBI.
M cKyCCTBEHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Vcmosib30BaHHE METOJIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aronMx cucreMax. Vcrnosiab3oBaHHE METOJOB
MCKYCCTBEHHOI'O MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. [lepcnekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX UHTEJUIEKTYalIbHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

Qopmann3anuss ~ OOHATHS — anroputma.  MammHa  TelopuHra — Kak
YHUBEpCcaJIbHas MOZENb BeruncieHui. Tesnc Yépua—TwvropuHra.

OueHka CII0XKHOCTH BbIUMCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsATH, HWX 3aBACHUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopubie anroputmbl. IlpuMepsl pa3iaMyHBIX —aJITOPUTMOB
peleHns OOHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YMCEN B 3aJaHHOM JWAIA30HE C MOMOIIBI0 AJTrOpPUTMa
«pemuieto IparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4d JJIMHHON apu(pMeTHKY.

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

Crexku. AHamM3 MPaBUIBHOCTH CKOOOYHOTO BBIpaKECHUS. BbluncieHue
apu(PMETHIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B TOCT(PUKCHOM opMme.

Ouepenu. Mcnosnb3oBaHue ouepenn sl BpeMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbl Ha Tpadax. I[locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTUpOoBaHHOro rpada. KonauuecTBo paz3nyHBIX
nyTel MeXay BeplUIMHAMU OPUEHTHPOBAHHOIO alMKINYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J|BOUUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anroputMbl o0xona aepesa. Mcmnonab3oBaHue cTeka U
ouepenu 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXpPaHEHUEM MPOMEXYTOUYHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMUAYECKOTO TPOTPAMMUPOBAHUS: BBIUHUCICHUE PEKYPCUBHBIX (YHKIIUMN,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
WHKancysauus, HacaeA0BaHue, MOTUMOpP(U3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
nosib3oBaTens.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  3JIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3pIkOB  mporpammupoBanusi.  [lomstme o  mapamurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOTHH

OTtanbl  KOMIIBIOTEPHO-MAaTEMATHYECKOTO  MOJEIUPOBAHUS:  MOCTAHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHHME  MOJIETH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAIU3 PE3YJIbTATOB MOAEIUPOBAHUS.

JuckpeTusanuss Tpyd MaTEeMAaTHYECKOM MOJICIUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogaenupoBaHue JABWKEHHS. MojaenupoBaHue — OMOJOTHYECKHX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BbluncIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJIbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OuneHka 4YHCIOBBIX NApaMETPOB MOJIEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM SKCIIEPUMEHTA.

BepostHoctHeie  mozenu.  Metoasl Monte-Kapno.  MmuranmonsHoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY KMBaHMSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHni 00 OMHOTHMHIHBIX OOBekTax. Ilose, 3amucek. Kimrou tabmaumel. Pabora ¢
roTOBOM 0a30if naHHBIX. 3amojHeHWe O0a3bl JaHHBIX. [loWICK, cCOpTUpOBKA M
bunbTpamnys TaHHBIX. 3ampochl Ha BBIOOPKY JTaHHBIX. 3alpOChl C MMapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3eM MexAy TaOaulamH.
Buenmnuit kinrou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

NuTeprer-npuiioxkenus. [loHaTre 0 cepBepHON U KIMEHTCKOM YaCTAX CAWTA.
TexHOoNmorust «KJIMEHT — CEPBEP», €€ TOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackamnupix Ta0munr ctwiet (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pazmemenne BeO-caiiToB. Ycimyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBoa n300pakeHUil ¢ HCMONB30BAHUEM PA3IWYHBIX IUPPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYTUX



ycTpoiictB). I'padpuueckuii penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHsI — IIBETA.
ObecuBeunBaHue I1BETHBIX u300paxenuil. Perymb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble cinon. Macka cnosi. Kanaibi.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka mimocTpanuii 1yis BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBsl. M3MeHeHue mOpsAaKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paKeHH.

[IpyHIMIIBI  TIOCTPOEHUSI M PENAKTUPOBAHMS TPEXMEPHBIX  MOJETEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBsable TexHonoruu (3D-npunrepst). IloHatue o BuUpTyaiabHOU
PEAIbHOCTH U JOIIOJIHEHHOM PEaJIbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcsi PyKOBOJICTBOBAaThCA CPOPMUPOBAHHON BHYTPEHHEM MO3UIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIN, TMO3UTUBHBIX BHYTPEHHUX
yOeXKACHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUMCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JESITEILHOCTH B IPOIIECCEe
peanu3aldd  CpeACTBaMU  y4eOHOro IMpeAMEeTa OCHOBHBIX  HaIpaBJICHHI
BOCIIUTATEIHHOU JESITEIHLHOCTH.

B pesynbraTte wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pEe3yJIbTATHI:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IpaB U O0O0S3aHHOCTEH, yBa)XCHUE
3aKOHa U TMPaBOMOps]Ka,  COOJIIOJICHME  OCHOBOMOJIAralIMX  HOPM
WH(OPMAITMOHHOTO MpaBa ¥ HHHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAJIbHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOUIIEHUE K UCTOPHUUECKOMY HACIIEAUI0, TOCTUKEHUSIM Poccrun
B HayKe, UCKYCCTBE, TEXHOJIOTUSAX, TOHUMaHUE 3HaYCHUSI HHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYasl JCTETUKY HAy4YHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PA3JIMYHBIE BHUABI WMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAHUU MH(DOPMAITMOHHBIX TEXHOIOTUH;

5) pu3uYecKoro BOCIUTAHUS:

chOpMHPOBAHHOCTh  370POBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO, B TOM 4YHCIE 3a CYET



cobmonenrs TpeOoBaHuil 0e30MacHOM 3KCIUTyaTalliid CPeICTB MH(OPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOHN JEATEIHHOCTH TEXHOJIOTUYCCKOWM W COIMATBLHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO ICSITCIIbHOCTB;

uHTepec K cdepam MNpodecCUOHANTBbHON NeATEeIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBAaHHEM M HWHOOPMAIMOHHBIMA TEXHOJOTHIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mnpodeccun u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HaHHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M MyTel ux
permeHus, B TOM YHCIE C Yy4€TOM BO3MOXKHOCTEH WH(OpMaImOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

C(OPMUPOBAHHOCTb MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH, IOCTH)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHO! MPaKTHUKH, 32 CUET MOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHOOPMAITMOHHBIX TEXHOJIOTHM B YCIOBHSAX
1udpoBoi Tpanchopmaluu MHOTHX chep )KU3HU COBPEMEHHOTO OOIIIECTRA;

OCO3HAHHE IIEHHOCTU HAYYHOUW JIeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHINBHUIYATbHO U B TPYIITIE.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHpOpMATUKE Yy OOYYaIOIMUXCS COBEPIICHCTBYETCS OMOIMOHATHHBIN
WHTEJUICKT, Mpenoaratonuii cChopMHUpPOBAHHOCTS:

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTh aIanTUPOBAaThCA K
OSMOIMOHAJIEHBIM U3MEHEHHSIM | TPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONICH CTpeMJIEHHWE K JIOCTHKCHUIO LETU U
yCcrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CTOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TPHU OCYIIECTBICHHH KOMMYHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTH BHICTPANBATh OTHOIIICHHUS
C IPYTUMHU JIFOJIbMU, 3a00TUTHCS, POSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte wu3ydeHus HHGOPMATUKHM HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOydaromierocsi OyayT copMuUpOBaHbBl MeTanpeaIMETHbIC
pEe3yJbTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHCTBUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4eOHbIE [JIEUCTBUS, KOMMYHUKATHUBHbBIC
yHUBEpCaIbHbIE Y4ueOHbIE JCUCTBUS, PETYJISATUBHBIE YHUBEpCAJIbHBbIC Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIE€ATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOruvYecKune JaeMcTBUSI:

CaMOCTOATENLHO  (QOpMYyJNHMpOBaTH W aKTyaJM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WJIM OCHOBAaHMS [JIi CPaBHEHMS,
KJ1accupuKauu u 0000IIeHHUS;

ONpENENATh LENH JIEATEIIbHOCTH, 3aJaBaTh MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YUETOM aHaIu3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM AEATEIbHOCTH;

KOOPAUHUPOBATh M  BBINOJHATH pabOTy B YCIOBUAX  PEAbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh HABBIKAMU YYEOHO-HCCIIEI0BATEIHCKON U TPOCKTHOM JIESITEIHLHOCTH,
HaBBIKAMM  pa3peuieHusi npoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

OCYILECTBJISITh PA3JIMYHBIE BUJABI JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HaHUS, €ro MHTEPNPETAlNU, MPeoOpa3OoBaHUI0 U TMPUMEHEHUIO B PA3IUYHBIX
y4EOHBIX CHUTyallusX, B TOM YHCJIE TPU CO3JaHUU YUYEOHBIX U COLMATBHBIX
MPOEKTOB;

dbopMHUpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh M (HOpPMyJIUpOBaTh COOCTBEHHBIE 3aJayM B 0Opa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalUAX;



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

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

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAINIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO U IPAKTHUECKYIO 00JacTu
KU3ZHEIEATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, MpeUlaraTh OPUTMHANbHBIC MOAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTePHATUBHBIC PELICHMUS.

3) pabora ¢ uHpopmMaumeii:

BJIa/IETh HaBBIKAMH MOJTyYeHUsI HHPOPMAINH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWUCK,  aHallu3, CUCTEMaTU3alul |
MHTEPIIPETALNIO HUH()OPMALIUNU PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4y€TOM Ha3HAuYCHUs
uHpopMauu U  1EJEeBOM  ayJUTOpUH, BbHIOMpas ONTUMAIbHYIO (opMy
MIPE/ICTABIICHUS U BU3yaJIU3al1U;

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

UCIIOJIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMUTUEHBI, PECypcocOepeKeHMs, TMpaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIQJIeTh ~ HAaBBIKAMM  PAClO3HABaHMS W 3alIUTHl  MHQpOpPMAIUH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO1enme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX chepax KU3HH;

pacmo3HaBaTh HEBepOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHTyaIllud |
CMSATYATh KOH(JIUKTHI;

BJIaCTH pas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyaluu,



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

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIIOJIB30BATh MPEUMYILECTBA KOMAHIHOW M WHIUBHUIYaJTbHOU
paboThI;

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

NPpUHUMATh I1I€JIM  COBMECTHOM  JEATEIIBHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKAOTO YYaCTHUKA KOMAaHJIbl B
oOIIMiA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npemiaraTb HOBBIE IPOEKThI, OIEHUBATh HJEHU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TMTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

1) camoopranuszanms:

CaMOCTOATENBHO OCYILIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO ~ COCTaBJISATh IUIAH pEIIEHUs MpoOseMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIBHBIX MPOLUECCOB, HMX PE3yJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsl OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpU AaHAIU3E pE3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAIN3E pEe3yJIbTaTOB
NESATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIiIyOJI€HHOro ypoBHS 6 10
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHl — CIEOYIOIIME  IPEeIMETHbIE
PE3yNbTaTHI:

BJIQJICHUE TPEICTaBICHUSMH O PO WHGOPMAIMU U CBSA3aHHBIX C HEU
IPOIECCOB B TPUPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMU «HUHDOpMAIH,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTbI  CHCTEMBD»,
«cucTeMHbIN A3 PerT», «uHDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka uH(popmauuu B cetu HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO, TOYICHHYIO U3 ceTH MHTepHET;

YMEHHE XapaKTepuU30BaTh OOJbIINE JaHHBIE, TPUBOAUTH MPHUMEPHI
UCTOYHUKOB MX TMOJIy4YEHHs] W  HalpaBlICHUs  HCIOJIb30BAaHUS, YMEHHUE
KJIaCCU(UIIMPOBAT, OCHOBHBIE 3aJjaud aHajdu3a JaHHBbIX (MPOTHO3UMPOBAHUE,
KJIaccu(pUKaIus, KIIaCTepU3aIus, aHam3 OTKJIOHCHHIA), MOHUMATH
MIOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYHCTKAa W OIICHKAa KadecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOSHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3yalIU3allysl JaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPONCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX M MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAaMMHOIO OOecreueHusi s pelieHus ydeOHBIX 3aJad  IIo
BBIOpaHHOU crienuanu3anuy;

HaJIMYUE NPECTaBICHUN O KOMIIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLMIIAX OPTaHU3ALUU U (PYHKIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB M CPEACTB MPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOJACHHE MEp
0€30MacHOCTH, NPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMH ITU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IIPaBOBBIX OCHOB MCIOJIb30BaHUSl KOMIIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX W
paboTel B ceTh MIHTEpHET;

MOHUMAHUE OCHOBHBIX MPUHIMUIIOB JUCKPETU3ALMU PA3TUYHBIX BHUIOB
uHoOpMaIuU, YyMEHUE ONpeNesiTh HMHPOPMALUOHHBI OO0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3allUH,
YMEHUE OIpEAeNATh CPEJHIOI CKOPOCTh IE€pelaud JAaHHBIX, OIIEHUBATh
U3MEHEHUE BpPEMEHU IMepeJayd NpH HM3MEHEHHH HWH(GOPMAIMOHHOTO 00bEMa
JAHHBIX U XApaKTEPUCTHK KaHaja CBS3H;

YMEHHUE HCIIONB30BaTh IPU PEUICHUM 33]1a4 CBOMCTBA MO3UIMOHHON 3allUCH
YHUCe, AITOPUTMA IMOCTPOCHHUS 3alUCH YUCIa B MO3UIIMOHHON CUCTEME CUHCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHE BBINOJIHATH apU(PMETHUECKHUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCIICHHS,

YMEHHUE BBINOJHATH MPeoOpa30BaHUs JIOTHUYECKUX BBIPAXKEHUH, HCIOIb3Ys
3aKOHBI alIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHON M KOHBIOHKTHBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIEI0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBAaHUS, COJEPIKAILEIO
IIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPABHEHU;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch 4Mcesl B MO3UIIMOHHOW CHUCTEME CUMCICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMarna3oHe, 00pabdoTka MHOTOPa3psIAHbIX LETbIX
YHUCEeN, aHAJIM3 CUMBOJIBHBIX CTPOK U APYIHX), aJITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHUE ONpEeAeNsATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHUBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
ITOPUTMBI, IBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOM CIOKHOCTH JIsl PEIIECHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUsS MU O Oa30BBIX THUIMAaX JJdaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YMPABIISAIOIINE
KOHCTPYKLMH, YMEHUE OCYILIECTBISATh AHAINW3 MPEIJIOKEHHOW IPOTrpaMMBI:
OTIPENAETATh PEe3yNbTaThl padOThl MPOrpaMMBbl NPU 33JAHHBIX MCXOJHBIX TAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO NOJIyYEHHE YKa3aHHBIX



pE3yIbTaTOB, BBIABIATH JAaHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIMMOKE B padboTe
IpOrpamMMbl, (HOPMYIUPOBATH MPEIIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

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

YMEHHUE UCITOJIH30BaTh AJICKTPOHHBIC TAOJHMIIBI JUTsI aHAIN3a, TPEICTABICHUS
u  0o0pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHHUs, MOAOOp JUHUU TPEHJA, PEIlCHUE
3aJlay MPOTHO3UPOBAHMUS).

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

YMEHHE CTPOUTh HEPABHOMEPHBIE KObI, JOMYCKAIOIIME OJIHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOIbI), MCIOJIB30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIATH OMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYI) BO3MOXHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TIPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJrOPUTMHYECKUE 3a/7aud, CBSI3aHHBIC C aHAIW30M Trpados
(3aJayl  MOCTPOEHUS ONTUMAJILHOTO TYyTH MEXAY BeplIMHaMu Tpada,
ONpENENICHUs]  KOJIMYECTBA  pPA3NUYHBIX  NyTed  MEXAY  BEpIIUMHAMHU
OpPUEHTHUPOBAHHOTO AIMKJINYECKOro rpada), yMEHHE HCIOIb30BaTh JACPEBbS MPH
aHaMM3€¢ W TIOCTPOCHUU KOJOB U JUIA TMPEACTaBICHUS apUPMETUIECKUX
BBIPAXEHUN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI IO 33JJaHHOMY QJITOPUTMY, pa3padaThiBaTb U 0OOCHOBBIBATH BHIUTPHIITHYIO
CTpaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEaTU30BBIBATH B BHJAEC MporpamMm 0a30BbIC
JITOPUTMBI, YMEHHE HCMOJIb30BaTh B MpOrpaMMax JaHHBIC Pa3JIMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMAINA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPHI JaHHBIX (CIHUCKH, CIIOBApU, CTEKU, OUEPEIH, IEPEBH),
UCIIOJI30BaTh 0a30BbIE OMNEpalil CO CTPYKTypamMu JaHHBIX, MPUMEHSTH
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI 1T 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpamMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTU HHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIB30BaTh CPEJCTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

yMEHHE CO37aBaTh B€O-CTPaHUIIBI,



BIIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MJaHHBIX, WX CTPYKTYpe,
CpeIncTBax co37aHUs WM pabOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOIUYHBIC
(penaioHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHylO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHE HCMOJIb30BaTh KOMIIBIOTEPHO-MATEMATUUECKUE MOJIEIH JIJIs aHAJI3a
O0OBEKTOB M TIPOIECcCOB: (HOPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITOIHSTH
aHaJgu3 pe3yibTaTOB, IIOJYYCHHBIX B XOJIE MOJICIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICIUPYEMOMY OOBEKTY WM TPOIECCY, MPEACTABIAThH
pe3yabTaThl MOJICIMPOBAHUSI B HATJISTHOM BU/IE;

YMEHHE OpraHU30BBIBATH JIMYHOEC HHQPOPMAIMOHHOE MPOCTPAHCTBO C
WCIIOJB30BAaHUEM PA3JIUYHBIX CPEICTB IU(PPOBBIX TEXHOJOTUN, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MMOHMMAHUE OCHOBHBIX MPUHIIUIIOB PabOTHI, BO3MOXHOCTEH U OTpaHUUYCHUS
MPUMEHEHUSI TEXHOJOTUM MCKYCCTBEHHOTO WHTEIJIEKTa B PAa3IUYHBIX OOJACTAX,
HaJW4Yue TMPEACTABICHUNA O Kpyre pemaeMblx 3ajad MAIIMHHOTO OOy4eHUs
(pacno3HaBaHusl, KjIacCU(PUKAIMU W MIPOTHO3UPOBAHUS) HAIMYHE TMPECTABICHUI
00  uCmonb30BaHUU  HMHGOPMAIMOHHBIX  TEXHOJIOTMA B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (uudposbie)
Ne o/ Kontpoabnbie | IlpakTHueckue
NpoOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
Paznea 1. lilndposasi rpaMoTHOCTH
L1 Kommbrotep - yHHBEpcanbHOE yCTPOUCTBO 6
’ 00pabOTKH JaHHBIX
1.2 [IporpammHuoe obecrieueHre 6
1.3 KomnbroTepHsie cetu
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 P opman 19 2
KOMIIBIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 1
23 Komnerorepnas apupmernka 7 1
Hroro no pazgeny 40
Pa3nes 3. Anroput™Mbl M NpOorpaMMHupoOBaHue
3.1 BBenenue B nporpaMmMupoBaHue 16 0.5
3.2 BcniomorarenbHble anropuTMbl 2
33 UucneHHble METObI 5
34 AAropuT™Mbl 00pabOTKH CUMBOJIBHBIX 5 |
' JTAHHBIX




3.5 AnropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Utoro no pazgeny 44
Pa3nen 4. UndopmManoHHbIe TEXHOJIOTHH
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 1aHHbIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 21.5




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/m Konrposbnsie | IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
WNndopmanus n nuapopmaiionHse
.1 dopan opan 10 2.5
IIPOIIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazgeny 18
Pa3nen 2. AiropuT™Mbl M IPOrpaMMHpPOBaHHe
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
23 PHEITHD 16 45
IPOTPaMMHUPOBAHUS
Hroro nio pazgeny 50
Paznen 3. UndopmannoHHbie TEXHOJIOTHH
31 KomnbroTepHo-maremaTuyeckoe 2 )
' MO/JICITUPOBAHHE
3.2 ba3zbr qaHHbBIX 10
33 Be0-caiitbr 14
34 KomnbsrotepHas rpadpuka 3.5
3.5 3D-monenupoBanue 3
Hroro no pazneny 48




Pe3epBHOE Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

36.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTnyeckue
padoThI

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

TpeOoBaHus TEXHUKH 0€30MACHOCTH U
THTHUCHBI IPH pab0Te ¢ KOMITBIOTEPAMU U
JAPYTUMH KOMIIOHEHTaMHU IIU(PPOBOTO
OKPY>KEHUS

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM

OOMeH JaHHBIMHU C ITOMOIIBIO IIIHH.
KonTtposepsl BHEIIHUX yCTPONCTB

ABTOMaTH4YECKOE BELINIOJIHEHHE MporpamMmaI
MPOIIECCOPOM

OnepaTuBHas, TOCTOSTHHAS 1
JOJITOBpeMeHHas naMsATb. KoHTposuiepsl
BHEIIHHUX yCTPOUCTB. IIpsamoii noctyn k
namsTi

COBpeMeHHI)IC KOMITBIOTCPHBIC TCXHOJIOI'UH

[IporpamMMHoOe obecrieueHrue KOMIbIOTEPOB,
KOMITBIOTCPHBIX CUCTEM U MOOMJILHBIX
YCTPOMCTB

CucreMHOE ITporpaMMHOE 00ecIeyeHHe.
OmnepaMoHHbBIE CUCTEMBI

Yrunutel. [IpaiiBepsl yCTPONCTB.




[TapannensHoe nporpaMMHpOBaHUE

10

Nucramngauus 1 JeUHCTAILIS IS
MIPOrpaMMHOTO 00eCTIeUeHUS

11

®daiinoBbie cucTemsl. [IpuHIUIBI
pa3MelieHusl 1 UMEeHOBaHUs (ailioB B
nonaroBpemeHHoN namsaTH. [llaGiaoub! mms
oIMcaHus rpym (aiioB

12

3akoHoarenbcTBO Poccuiickoit denepannu
B 00JIaCTH MMPOTPAMMHOT0 00ECTICUCHUS U
TAQHHBIX

13

[TpuHIUTIBI TOCTPOCHUS U anapaTHBIE
KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIbI

14

Cetp UnTEpHET

15

Paznenenne IP-cetn Ha mojaceTH ¢ TOMOIIBIO
MacOK nojceTei

16

CereBoe aIMUHUCTPUPOBAHHE

17

Bune! nestensHocTH B ceT IHTEpHET.
Cepsucsl UnTeprera. ['ocyjapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIIYTH

18

WNudopmannonHas 6€30macHOCTb

19

BpenonocHsle mporpaMmHoe obecriedeHne u
MeTO/bI OOpBOBI C HUM

20

[IpakTryeckas pabora o Teme
"AHTUBHPYCHBIE TPOTrpaMMBbI"

21

Opranu3anus JUYHOTO apXuBa HH(POPMAITUH.
PesepBHoe konnpoBanue. [laponbHas
3alIUTa apXxuBa




22

[IudpoBanme 1aHHBIX

23

Anroputm mdpoBanus RSA.
Creranorpadus

24

[IpakTuueckas pabota 1o Teme
"[lInppoBanue naHHBIX"

25

WNudopmanys, 1aHHBIC ¥ 3HAHUS.
HHupopmanmoHHbIE TPOIECCH B IPUPO/IE,
TEXHUKE U 00IIECTBE

26

HemnpepbIBHBIE U IUCKPETHBIE BEINYHUHBI U
curHasibl. Heo0X0ommMoCTh IUCKpEeTH3auu
nHbOpMAaINH, TPeTHA3HAYEHHON /IS
XpaHeHHus, epeiayn 1 00paboTKH B
U(PPOBBIX CUCTEMAX

27

JIBonuHOE KOoaupoBaHue. PaBHomepHbIe 1
HEpaBHOMEpPHBIE KOJbI. JlekoaupoBanue
COOOLIeHNH, 3aMCAaHHBIX C TTOMOLIBIO
HEPaBHOMEPHBIX KOJ0OB

28

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JEKOUPYEMBIX KOJIOB C IOMOLIBIO AE€PEBA.
I'padp An. A. MapkoBa

29

EnuHums n3smepeHus KoJauyecTna
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJIM4ecTBa MH(pOpMaLuu

30

CucreMsl CUUCIICHUS

31

IlepeBon uncen U3 OJHONU CUCTEMBI
CUHCJICHHS B JIPYTYIO

32

JIBonuHasi, BOCbMEpHUYHAS U
IECTHAAIATEPUYHASL CUCTEMbI CUUCIICHUS,




CBs3b MCXKIY HUMHU

33

HBOI/I‘IHaﬂ, BOCBMEpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHU A,
CBs3b MCXKIY HUMHU

34

HBOI/I‘IHaﬂ, BOCBMEpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHUA,
CBsA3b MCXKIY HUMU

35

Apudmerrueckue ornepanuu B
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

36

TponuHas ypaBHOBEIICHHAs! CUCTEMA
CUMCIICHUS

37

I[BOI/ILIHO-I[GCSITI/ILIHaSI CucCTeéMa CHUCIICHUA

38

KoaunpoBanue TekcToB

39

PacTtpoBoe xomupoBaHue n300pakeHui

40

IIpakTruyeckas pabora o Teme
" luckpeTn3anus rpapuaecKon
nHpopmanuu"

41

[IBeToBBIE MOAENHN. BekTOpHOE
koaupoBanue. @opmartsl (haiios.
Tpéxmepnas rpaduka. @paxranpHas
rpaduka

42

Konuposanue 3Byka. OrieHka
MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX YaCTOTE
JTUCKPETU3AINH U Pa3PsIIHOCTH
KOJMPOBaHUS

43

[IpakTuyeckas pabora o Teme
" Jluckperusaiys 3ByKoBoil nHpopmauun"




44

OcHoBBI aNreOpbl JOTUKU

45

Jlornueckue oneparuu. Tabauibl
HCTUHHOCTHU

46

Jlornueckue BelpakeHus. Jlornueckue
TOXaecTBa. Jl0Ka3aTenbCTBO JOTHYECKHUX
TOXIECTB C [IOMOIIBI0 TA0INUIl HICTUHHOCTHA

47

[IpakTuueckas pabora no teme «Ilocrpoenue
Y aHaJIW3 TaOJIUIl UCTUHHOCTHU B TaOJIMYHOM
IIpOLIECCOpE»

48

Jlormueckue Orcpanuru 1 OoIcpanurn HaJg
MHOXKECTBaMH

49

Jlormueckue Oorcpanyvu 1 orcpannn Hal
MHOXKECTBaMH

50

3aK0HBI ATeOPBI JTOTUKNA. DKBHBAIICHTHBIC
peoOpa30BaHUS JTOTUICCKUX BBIPAKCHHMA

51

Jlornaeckue YpaBHCHHUA U CUCTEMBI
YpaBHEHU

52

Jlornueckue QpyHKIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3ZMOXHBIX JIOTUYECKUX
GyHKIUH OT KOIUYeCTBa apryMEHTOB.
[TonHbIe cuCTEMBI TOTHUYECKUX (QYHKITUI

53

Kanonnueckue opMbl TOrHYECKHX
BbIpakeHUI. COBEpIICHHbIE
JU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOIHIIe HCTUHHOCTH

54

Jlornveckue 3JIEMEHTHI B COCTaBe
KOMITbIOTEpa




55

Tpurrep. Cymmarop. MHoropaspsigHblit
CyMMAaTop

56

HOCTpOCHI/Ie CXEM Ha JIOTHYCCKHX
9JIEMEHTAaX. 3aINCh JIOTHYSCKOTO BBIpAXCHUA
10 JIOTHYECKOH cXeMe

57

MHUKpOCXeMBbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

58

[IpencraBienue LebIX YUCEN B AMSATH
KoMIIbtoTepa. OrpaHn4eHHOCTh AUAana3oHa
qycell IpYU OTPaHUYEHUU KOJINYECTBA
pa3psaoB. [lepenonnenne pa3psaaHoil ceTku

59

be33HakoBbIE U 3HAKOBBIC JTAHHBIE.
3HaKOBBIN OWT. JIBOMYHBIN JOTIOJIHATEIBHBIN
KO/l OTPULIATEIbHBIX YUCEN

60

[ToOHUTOBBIC JTOTHYECKHE OTICPAIUH.
Jlornueckuii, apudpmeTndeckuii u
UKITUYECKUI CIBUTH

61

HIndpoBanue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «uckiaovaroniee UIIN»

62

Hpe,[[CTaBJ'IeHI/Ie " XpaHCHHUC B IaMATHU
KOMIIBIOTEPA BEIICCTBCHHBIX YUCCIT

63

Brinonnenue onepauﬂﬁ C BCIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIHOOK npu
BBIYHCIICHUAX

64

[TpakTruyeckas padorta no Teme «M3yuenue
MOPa3psATHOTO MAUTMHHOTO IIPEICTaBICHUS
LEJIbIX U BEIIECTBEHHBIX YHCEI»

65

AHaJIN3 aqroOpuTMOB




OTansl PEIICHUS 3a/la4 Ha KOMIIBIOTEPE.

66 HNHCcTpyMeHTaIbHbIE CPEACTBA: TPAHCIATOD, 1
OTJIa{4MK, IPOPUINPOBILIMK
Cpena nporpammupoBanus. Komnusiuus u
67 MHTepIpeTanus nporpaMMm. Bupryanbsabsie |
MamuHbl. IHTETpHpOBaHHas cpena
pa3paboTku
68 MeTtop! OTJIAKK IPOrpaMM 1
69 Turbl mepeMeHHBIX B S3bIKE |
IPOTPaMMHUPOBAHUS
70 O0paboTKa EeBIX YUCEeT 1
71 O0paboTKa BEMECTBEHHBIX YUCEI 1
72 CrnyualiHble U IICEBAOCITYYaliHbIE YnCIa 1
73 BetBnenus. CioxHble yCI0BUS 1
74 [uknsl ¢ yciioBueM 1
[{uKJIBI IO IEPEMEHHOM.
75 B3anmo3amMeHseMOCTh pa3IMYHbIX BUI0B 1
IIUKJIOB
76 O6paboTka HaTypaJIbHBIX YHCET C 1
WCTIOJIb30BAHUEM IIUKIIOB
Haxosxnenne Bcex MpOoCThIX YUCel B
77 3aJaHHOM Juarna3oHe [IpakTuueckas padoTta | 0.5
no Teme «Pemenne 3agaq MeTo1I0M '
nepedopa»
78 WNHBapuaHT nukna 1
79 JIOKyMEHTHPOBaHHUE NPOrPaMM 1
80 O06paboTka JaHHBIX, XpaHAIIUXCS B (aiinax 1




81 Pa30Ouenune 3amaun Ha rog3anayu
Hcnonk3oBaHue cTaHnapTHON OUOIMOTEKN

%) s3bIKa nmporpammupoBanus. [logknrouenue
O1OIMOTEK MOANPOTrPAMM CTOPOHHHX
MIPOU3BOUTENICH

83 [Toanporpammel (Iporietypbl U GyHKIIHH)

84 [Toanporpammsl (rpoueaypsl U GyHKIIUHN)

g5 [IpakTrueckas padota o Teme "Pa3paboTka
nojmnporpamm"
Pexypcus. PexkypcuBHbie 00BEKTHI

26 (ppakransr). PekypcruBHbBIE TPOIIETYPHI U
¢byskumu. Mcnonp3oBaHue CTeKa JUIs
OpraHHU3aI¥ PEKYPCUBHBIX BEI30BOB

g7 [IpakTnueckas padbota 1o Teme
"PexypcuBHBIE TOAIIPOrpaMMBI"

28 MopaynpHBII IPUHIMI IOCTPOCHUS
MPOrpaMMm

89 YucaeHHbIE METOIBI

90 [IpakTnueckas padbora no Teme «Hucnennoe
peuieHue ypaBHEHH»

01 Hcnonp30BaHne AUCKPETH3ALMH B
BBIYHCITUTEIILHBIX 33/]a9ax
[IpakTnueckas pabota 1o Teme

92 «IIpubnmxEHHOE BBIUMCICHHE UTMH KPUBBIX
U iomianei puryp»

93 [TpakTuueckas pabora no teme «Ilomck
MakcuMyMa (MUHUMYMa) QyHKIIHN»

94 OOpaboTka CHUMBOJIBHBIX TAHHBIX.




AAroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
MO/ICYET KOJIMUECTBA MOSIBICHUN CUMBOJIA B
CTpOKE

95

Aaroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3zbueHne CTPOKH Ha CJI0Ba MO MPOOEIbHBIM
CUMBOJIaM

96

AAropuTMBI 00pabOTKH CUMBOJIBHBIX CTPOK:
IIOMCK MOJCTPOKU BHYTPH JaHHOM CTPOKHU;
3aMEHa HAJIEHHOM MTOACTPOKH HA JIPYTYIO
CTPOKY

97

[IpakTuyeckas padora o Teme "O6paboTka
CTPOK C UCTIOJIb30BaHUEM (DYHKITHIA
CTaHJApTHOW OMOJIMOTEKH sI3bIKA
nporpaMmmupoBanus"

98

FeHepauI/m CJIOB B 3aJJaHHOM aﬂ(l)aBI/ITe

99

MaccuBbl 1 IOCJIEJ0BATENBHOCTH YHCEIL.
[IpakTryeckas paborta no Teme "3anosHeHne
Maccusa'

0.5

100

O06001IEHHbIE XapaKTePUCTUKH MacCHBa

101

JInHeMHbBIN NOMCK 3aJJaHHOI0 3HAUCHUS B
MmaccuBe. [IpakTuueckas pabora rmo reme
"JInHEeHBIA TOUCK 3aJaHHOTO 3HAYEHUS B
MaccuBe"

0.5

102

[IpakTnueckas padora no teme "Ilonck
MUHHMAaJIHHOTO (MaKCHMAIILHOTO) 3JIEMEHTA
B YMCJIOBOM Maccuse"

103

CopTHupoBKa 0JJHOMEPHOTO MacCHBA.
[TpocThie METOIBI COPTHPOBKH.

0.5




[IpakTrueckas padota o Teme "lIIpocTeie
METO/Ibl COPTUPOBKH MaccuBa'

104

CoptupoBka ciausHueM. boictpas
coptupoBka MaccuBa (anroput™ QuickSort).
[IpakTrueckas padota o Teme "breicTpast
COPTHUPOBKA MaccuBa'

0.5

105

JIBOWYHBIN IOUCK B OTCOPTUPOBAHHOM
Mmaccuse. [Ipaktuueckas pabora 1o reme
" JIBOMYHBI TOUCK"

0.5

106

JIByMepHbIE MacCUBBI (MaTpPHUIIbI)

107

Anroput™mbl 00pabOTKH MaTpUIL

108

Pemenue 3amay aHainn3a JaHHBIX

109

CpezcTBa TEKCTOBOIO Mpolieccopa

110

Kommnbrorepnas BEpcTKa TEKCTa

[SR [ S [ S [ S i w—

111

[IpakTrueckas padota nmo Teme "BépcTka
JIOKYMEHTOB C MaT€MaTUYECKUMHU
¢dbopmymnamu”

112

NHCTpyMEHTHI peLIEeH3UPOBAHMS

113

[IpakTnueckas pabota 1o Teme
"MHOrocTpaHu4HbIE TOKYMEHTHI"

114

O6naunble cepBuchl. KomekTuBHas padorta
¢ nokymeHntamu. [IpakTudeckas pabota 1mo
teme "KosuiektuBHas paboTa ¢
JOKyMeHTamu'"

0.5

115

Ananus nangelxX. bopnye naHHnie

116

MarmmnHaoe oOy4eHune

117

Ananmmuz JAaHHBIX C ITOMOIIBIO SJICKTPOHHBIX




TalJIHI

118

[IpakTrueckas pabota o Teme "AHanus
JAHHBIX C TOMOIUIBIO AJIEKTPOHHBIX TadIuUIL"

119

[TocTpoenue rpadukoB QyHKIUHA.
[TpakTrueckas padota o Teme "Harmsanoe
MpeJICTaBICHHUE PEe3yIbTaTOB
CTaTHCTUYECKON 00paObOTKH JaHHBIX B BUJIC
JarpamMm CpeCTBaMH PEIaKToOpa
ANEKTPOHHBIX Tabnui"

0.5

120

Jluauu Tpenna. [IpakTuueckas paboTa mo
teme "[logbop nuHUK TpPEeHIA,
IIPOrHO3UpOBaHue"

0.5

121

[Ton6op mapamerpa. [IpakTrueckas padora
1o Teme "YHClIeHHOE pellleHHe YPaBHEHUN C
MTOMOIIIbIO TT0100pa mapamerpa"

0.5

122

OnTumu3anus Kak MOMCK HAWITy4lIero
pELIEHNs B 3aJaHHBIX YCIOBHSIX.
[IpakTryeckas pabora o Teme "Pemenne
3a/1a4 ONTUMHU3ALUHU C IOMOIIBIO
ANEKTPOHHBIX Tabnui"

0.5

123

PesepBHOe Bpemst

124

PesepBHOE Bpems

125

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpems

128

PesepBHOE Bpems

129

PesepBHOe Bpems

130

PesepBHOE Bpems

[SE [ S [ S [ SR [ S [ S S i —




131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHoe Bpemst 1
135 PeszepBHoe Bpemst 1
136 PeszepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 0 21.5




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kourpoububie  IIpakTHyeckue 06 pPA30BATEIBHEIE
padoTsbI padoTsbI pecypenr
1 KomuuectBo nndopmariu 1
2 AJTOPUTMBI CKATUSI TAHHBIX 1
Anroput™ Xadpmana 1
4 [IpakTuyeckas pabora no Teme "CixaTre | )
JAHHBIX C TTOMOIIBI0 anroputMa Xaddpmana"
5 Anroputm LZW 1
ANTOPUTMBI CXKATUS JAHHBIX C TOTEPSIMH.
6 [IpakTuyeckas pabora no Teme "CixaTre | 0.5
JTaHHBIX ¢ noTepsmu (anroputmsl JPEG, '
MP3)"
CKopocCThb nepeaun JaHHbIX 1
IToMex0yCTOMYUBBIE KOJIbI 1
9 [TpakTuyeckas pabora o Teme 1 1
"[TomexoycToiturBbie KOIbI"
Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3anMojeiicTeue. CucteMHbIi 3 dexT. 1
VYnpasieHue Kkak HUHPOPMaIMOHHBIN
nporuecc. OOpaTHas CB3b
11 Mogenu 1 MOJIETUPOBAHUE 1
12 I'pader 1
13 Pemrenue 3a1a4 ¢ moMoIsio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTrueckas padorta mo teme "llonck

16 BBIUTPBIIIHON CTPATEruu B UTPE C TOJTHOMN
uHpopmanuen"

17 CpencrBa HCKYCCTBEHHOTO UHTEJICKTA

18 [TpakTuueckas padota mo Teme "Cpeacrra
HCKYCCTBEHHOT'O MHTEJIJIEKTa"
dopmanuzaiys MOHATHS aTOPUTMA.

19 Mammnna TelopuHTa Kak yHUBEpcallbHas
Mojieb BeruuciaeHu. Tesuc Uépua—
TrropuHra
[IpakTuyeckas pabora 1o Teme

20 "CocraBiieHH€e IPOCTOM MPOrpaMMBbl JIJIs
MamuHbl Trropunra"

21 Mammuna [locra

22 Hopwmanbhsbie anropugmer Mapkosa
ANTOPUTMUYECKH HEPA3PEUTUMBIE 3aa4H.

23 3amgada octaHoBa. HeBO3MOXKHOCTE
ABTOMATUYECKON OTJIAJIKH MPOTPaMM

24 CoXHOCTh BBIYUCIICHUIN
ITonck nmpoCTHIX YKCEIT B 3aJaHHOM

25 JMana3zoHe ¢ MOMOUIbIO AITOPUTMA «PELETO
OparocheHar

%6 [TpakTrueckas pabota no teme "Ilonck
MIPOCTHIX YKCEN B 33JITaHHOM Juana3zone"”

7 MHoropa3ps/iHbIe 1eNble YhCIia, 3aa4l

JUIMHHOU apu(METUKH




28

[IpakTuueckas padota mo Teme "Peanu3zanus
BBIYMCIICHUN C MHOTOpa3psiAHBIMU YuCIaMu"

29

CrnoBapu (accolMaTUBHBIC MACCUBBI,
oToOpakeHus ). Xam-Tabaunbl. [loctpoeHune
a1(haBUTHO-YaCTOTHOTO CIIOBAPS JIJIs
3aJJaHHOTO TEKCTa

30

[IpakTuueckas padora no teme "[locrpoenue
aJ1(haBUTHO-4ACTOTHOTO CIIOBAps ISt
3a/laHHOro TeKcTa"

31

AHaIu3 TEKCTa Ha €CTECTBEHHOM SI3bIKE.
Beinenenune nocaen0BaTeNbHOCTEN 110
ma0siony. PeryssipHeie BRIpaskeHUsI.
YacToTHbIN aHAIN3

32

[IpakTrueckas padota nmo Teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

33

Crexu. AHanms IMpaBUJIbHOCTH CKOOOYHOTIO
BBIPpAXKCHUA

34

Brruncnenue apupMeTndeckoro BEIpaKeHUs,
3aMMCaHHOTO B NOCT(UKCHOHN dhopMme

35

[TpakTudeckas padora o Teme "Brrancienue
apu(METHUECKOTO BhIPAKEHUS, 3aIUCAHHOTO
B noctukcHou hopme"

36

Oqepez[I/I. Hcnons3oBaHue oucpeaun st
BPEMCHHOI'O XpaHCHUSA JaHHBIX

37

[IpakTuyeckas paboTa Mo Teme
"Hcnonb3oBanue ouepenn”

38

HepeBbsi. Peanu3zanus aepesa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J{BOonuHBIE




(bunapneie) nepesbs. [locTpoenue nepesa
JUTS 33JJAHHOTO apr(PMETHIECKOTO
BBIPKCHUS

39

[IpakTrueckas paboTta 1mo Teme
"Hcnosnb3oBaHue AE€PEBbEB ISl BHIYMCICHUS
apu(MEeTHUECKUX BbIpaKeHUI"

40

PexypcuBHBIE anroput™Mel 00X0a AepeBa.
Hcnonp3oBanue cTeka U ouepenu st 00xoaa
JepeBa

41

PexypcuBHbIe anroput™Mel 00xo0/a Jepesa.
Hcnonp3oBanue cTeka U ouepenu st 00xoaa
nepeBa

42

Anroputmsl Ha Tpadax. [loctpoenune
MHHHMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBS3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xon rpada B rmyouny. O6xon rpada B
HIUPHUHY

44

KonnuecTBo pa3nuyHbIX MyTeH MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOTO
AIMKJINYECKOro rpada

45

Anroput™ JleMKCTpBI.

46

[TpakTuyeckas pabdora no reme "Brruncienue
JUIMHBI KpaTyaiIlIero myTH Mexay
BepiirHamMu rpada (anroputm [eiikerpsr)"”

47

Anroput™m Droiina—Y oprrania

48

3amauu, pemaeMpie ¢ TTOMOIIBIO
JUHAMHUYECCKOT'O HpOFpaMMI/IpOBaHI/IH .




BBIUMCJICHUE PEKYPCUBHBIX (DYHKUIMN

[IpakTrueckas padota mo Teme "Brrancinenue

49 PEKYPCUBHBIX (PYHKITUH C TTOMOIIBIO 1
JTUHAMHYECKOTr0 IporpaMMupoBanus”
3anauu, peraeMble ¢ TOMOIIbIO
50 JTUHAMHYECKOT0 TPOrPaMMHUPOBAHHUS:
NOJCYET KOJIMYECTBA BAPUAHTOB
ITpakTrueckas padota nmo teme "llomcuér
51 KOJINYECTBA BAPUAHTOB C TOMOIIIBIO 1
JUHAMHYECKOIr0 IporpaMMupoBanus”
3amauu, penaeMbie ¢ TOMOIIBIO
52 JUHAMHYECKOI0 IPOrpaMMUPOBAHUS: 3a/1a4H
ONTUMM3ALUU
53 [TonsTHE 0 MapagurMax NporpaMMHpPOBaHUS.
0030p A3bIKOB IPOIPaMMHUPOBAHUS
54 [TonsiTHE 00 0OBEKTHO-OPUCHTHPOBAHHOM
IpOrpaMMHUpPOBaHUU
55 OO0BeKTHI U Knacchl. CBOMCTBA U METObI
00BEKTOB
56 OOBeKTHO-OPUEHTUPOBAHHBIN aHAIN3
[TpakTuyeckas pabora o Teme
57 "Mcnonp30BaHre TOTOBBIX KJIACCOB B 1
nporpamme”
58 Pa3paboTka nporpamm Ha OCHOBE 00BEKTHO-
OPUEHTUPOBAHHOTO MOAX0/1a
59 [IpakTuueckas padora "Pa3paboTka npoctoit 1
IIPOrPaMMBI C UCIIOJIb30BAHUEM KJIACCOB"
60 Wnkancymsuus. [Ipaktudeckas padora no 0.5




teme "Pa3paboTka ki1acca, UCIoJIb3yIOIIErO

HMHKaICYJIAIUI0"

61 Hacnenosanue. [Tomumopduzm

6 [TpakTueckas padota nmo Teme "PazpaboTka |
repapxuu Kjiaccon"

63 Cpenpl ObICTpOH pa3paObOTKH MPOrPaMM.
[TpoekTupoBanue uHTEpPEiica Moab30BaTEIIS

64 [TpoekTupoBanue uHTEpPEiica Moab30BaTEIIS

65 Hcnonp30BaHue TOTOBBIX YIPABISEMBIX
3JIEMEHTOB JIJIS TOCTPOSHUS HHTEepdeiica

66 [TpakTrueckas padota nmo Teme "PazpaboTka 1
nporpammsl ¢ rpadudeckum uaTepdericom”

67 H3ydeHue BTOpOTro si3bIKa
IpOrpaMMHUPOBaHUS

68 H3ydeHue BTOpOTro si3bIKa
IpOrpaMMHUPOBaHUS

69 DTanbl KOMIBIOTEPHO-MATEMAaTHUYECKOTO
MOJICIIUPOBAHUS
Juckperusanus mpu MaTeMaTHIeCKOM

70 MOJICIMPOBAHUHU HETIPEPHIBHBIX MPOIECCOB.
MoaenvupoBaHe ABUKEHUS

71 [IpakTuyeckas pabora o Teme )
"MopenupoBaHue IBUKEHUA"
MopenupoBaHrue OMOJIOTHYECKUX CHCTEM.

72 [TpakTuueckas paboTta 1mo Teme 0.5
"MonenupoBaHue OMOIOTHYECKUX cucTeM"

7 MaremaTH4eCKHe MOJICIIH B SKOHOMUKE.

BrerancaurenbHbie OKCIICPUMCHTEI C




MOACISIMHA

BepositHocTHbIe MOaenu. [IpakTraeckas
pabora o Teme "MmutanmonHoe

74 0.5
MOJICIMPOBAHUE C TTIOMOIIBIO MeTo/1a MoHTe-
Kapino"

75 KoMmbprorepHoe MOJETMPOBaHUE CUCTEM
yIpaBIeHUS

76 O06paboTka pe3yabTaTOB IKCIIEPUMEHTA

77 TaGmuuHbIe (pensSIMOHHBIC) Oa3bl JAHHBIX
ITouck, copTupoBKa ¥ PHIIBTPALIUS TaHHBIX.

78 3anpochl Ha BBIOOPKY JTaHHBIX. 3allpPOCHI €
napaMerpamu. BeraucisieMble moJist B
3amnpocax

79 [IpakTuyeckas pabora o Teme "Pabora ¢ )
roTOBOM 0a30i JaHHBIX"
MHoroTtabau4HbIe Oa3bl JaHHBIX. THIIBI

80 CBsI3el Mex Iy TabnuiaMu. BHeITHUN KITIOY.
IlemocTHOCTH 6a3bl JAaHHBIX

81 [IpakTuueckas pabora no teme "Pa3paborka 1
MHOTrOTa0JIMYHON 0a3bl JaHHBIX"

82 3anpockl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX

23 [IpakTuueckas pabora o teme "3anpocsl K I
MHOTOTa0IMYHON 0a3e JaHHBIX"

84 S3b1k ynpasnenust naHHeiMu SQL

g5 [TpakTrueckas pabota no Teme "YnpapieHue )
JIAaHHBIMH C TIOMOIIIBIO si3bika SQL"

26 Hepensunonnsie 6a3bl JaHHBIX. DKCIEPTHHIE

CHUCTCMBI




87

HuTepHeT-npuiioxeHus

[ToHsiTE O cepBEpHOI U KIIMEHTCKOW YacCTsIX

88 caiita. TeXHOJOTHS «KJIMEHT — CEPBEP», €€
JIOCTOMHCTBA U HEJJOCTATKU

89 OcHogs! s361ka HTML

90 [IpakTruueckas padora mo teme "Co3znanue
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHogsl s1361ka HTML

92 OcHogsl s1361ka HTML
[TpakTrueckas pabota no teme "Co3nanue

93 Be0-CTpaHMIIbl, BKIIOYAIOIIEH
MYJIbTUMEANIHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIE IaHHbIE, BUJ1€0)"

94 OcHoBbI KackaaHbIX TabmuIl ctuieit (CSS)
[TpakTrueckas paboTa 1o Teme

95 "OdopmiieHUE CTPaHUIIBI C TTOMOIIBIO
KacKaJHbIX TaOmuI cTHIEH"

96 Cuenapun Ha s3b1Ke JavaScript

97 Cuenapun Ha s3b1Ke JavaScript

98 ®opMbI Ha BEO-CTpaHUIIE

99 [IpakTuueckas pabora no teme "O6paboTka
JaHHBIX (opM"

100 Pa3memienue Bed-caiiToB. Yciayra XOCTUHTa.

3arpy3ka (¢aitioB Ha CalT

101

Kanpuposanue. McnpaBienne nepcreKTHBEI.
I'ucrorpamma. Koppekuus ypoBHen,
Koppekius 1peta. O0eciBeunBaHNE IIBETHBIX




N300paKeHUI

102

BBox n3o0pakeHuil ¢ HCIIOIb30BaHHEM
pa3INYHbIX HU(GPOBBIX YCTPOUCTB.
[TpakTrueckas padota nmo teme "OOpadoTKa
nudpoBbIx pororpadmii"

0.5

103

Peryms. PaGora ¢ obnactsimMu. OUIbTPHIL.
[IpakTudeckas padora o teme "Perymib
dpoBsIx GoTtorpaduit”

0.5

104

MHorocnoiiable n300pakeHusi. TeKCTOBbIE
ciou. Macka cnos. Kananel. Coxpanenue
BbIJIEJICHHON 00acTu

105

[IpakTuyeckas pabora 1o Teme
"MHorocinoitHble n300paxeHus"

106

[ToaroroBka WILTFOCTpAIU JIJIst BEO-CalTOB.

[IpakTuyeckas pabora o Teme
" AHUMHPOBaHHBIC NU300paKeHUS"

0.5

107

Bekrophas rpaduxa. Bekropuzarus
pacTpOBBIX U300paKeHU I

108

[TpakTuyeckas pabora no reme "BekropHas
rpaduxa"

109

IIpyuHIUIIBI TOCTPOECHUS U PEIAKTUPOBAHUS
TPEXMEPHBIX MOJENEH

110

[Tpaktuyeckas pabora no teme "Coznanue
IIPOCTBIX TPEXMEPHBIX MOJENen"

111

Cerounble Mogenu. Marepuaisl

112

[IpakTuyeckas padora no Teme "CeTouHble
Mozenn"

113

MO,[[CJII/IpOBaHI/IC HNCTOYHHUKOB OCBCIICHMA.




Kamepsr

114 [IpakTrueckas padota mo teme "Penaepunr" 1
115 AnutuBHBIE TeXHOJ0TUHU (3D-ipuHTEpHI) 1
116 [IoHsATHE O BUPTYAIIBHOM PEATILHOCTH U 1
JIONIOJIHEHHOM peabHOCTH
117 Pe3epBHOE Bpemst 1
118 PesepBHOE Bpemst 1
119 PesepBHoe Bpems 1
120 PesepBHoe Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHoe Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHoe Bpemst 1
126 PesepBHoe Bpems 1
127 PesepBHOe Bpemst 1
128 PesepBHOe Bpemst 1
129 PesepsHOE Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHoe Bpems 1
135 PeszepBHOe Bpems 1
136 PeszepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPeHEro 0011ero
o0pa3oBaHus

1.

3namw (nonumams)

1.1

[loHnMaHWe OCHOBHBIX NPUHIUIIOB YCTPOWCTBA M (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAIMOHAPHBIX M MOOWJIBHBIX KOMIBIOTEPOB; TEHICHIIMN
Pa3BUTH KOMIIBIOTEPHBIX TEXHOJOIMM; BIIaJIeHHE HaBbIKAMHM PabOThI C
ONCPALlMOHHBIMU CUCTEMaMH M OCHOBHBIMU BHJIaMH I[IPOIPAMMHOIO
oOecriedeHnss JUIs  pemIeHUs y4eOHBIX 3aJad IO  BBIOpaHHOM

cricnua3anmnuu

1.2

Hanuuwne HpeHCTaBHeHI/Iﬁ 0 0a30BBIX [IpUHOUIIaAX OpraHu3alvi H

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CEeTeH

1.3

Ilonumanne OCHOBHBIX IMPUHIOUIIOB OUCKPCTHU3AllUH Pa3JIMYHbIX BHUIO0OB

uHpopMauu

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPaOOTKH YHMCIOBOM U TEKCTOBOM
nHpopManuy (3amuMch 4YHCEN B TO3UIHMOHHOW CHUCTEME CUHCIIEHMS,
JEJIMMOCTb LIETIBIX YMCEN; HaXOXKACHHUE BCEX MPOCTHIX YHCEI B 33JaHHOM
auanazoHe; 00pa0OTKa MHOTOPa3psAHBIX ILEJBbIX YHMCEeN;, aHaJu3

CHUMBOJIbHBIX CTPOK U JAPYTUX), AITOPUTMOB ITOMCKA U COPTUPOBKU

1.5

3HaHue (I)YHKI_[I/IOHEU'ILHBIG BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CpPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne ocHOBHBIMH CBeAeHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpCACTBAX CO3JaHUA N pa6OTLI C HUMH

1.7

[TonnMaHne BO3MOKHOCTEW U OTPAHUYEHUN TEXHOJIOTMI UCKYCCTBEHHOTO
WHTEJUICKTa B pa3IMYHBIX O0OJIACTAX; HAIWYUE TIPEJICTAaBICHUA 00
UCTOJb30BAaHUU  HMH(POPMALIMOHHBIX  TEXHOJIOTMH B  pa3iUYHbBIX

npogeccuoHabHBIX chepax

1.8

Bianenne TteopeTmdyecknM anmapaTroM, IO3BOJIIOIIMM  OCYIIECTBIATH
MIPEACTABJICHUE 3aJAHHOTO0 HAaTypAJIBHOI'O YHCJIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH NPeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHHH,
UCTOJb3Ys 3aKOHBI areOphbl JIOTUKHU; ONMPENeNsATh KpaT4alliuid MyTh BO
B3BEIICHHOM rpadeé M KOJIMYECTBO IyTed MeXIy BepLIMHAMHU

OPHEHTUPOBAHHOTO AIIMKIMYECKOTo rpada




Ymemo

2.1

YMeHHE HCNOIb30BATh KOMIIBIOTEPHO-MATEMATUYECKUE MOMACIN IS
aHayiM3a O0BEKTOB U IMPOLECCOB: (OPMYIUPOBATH II€JIb MOJECIUPOBAHMUS,
BBIIIOJHATh AQHAINU3 PE3YJIbTATOB, MOJIYYEHHBIX B XOJI€ MOJAEIUPOBAHUS;
OLICHUBATh aJICKBaTHOCTh MOJEIM MOJEIUPYEMOMY OOBEKTYy WU

mpouecCy; NpeacTaBIdATh pE3YJIbTAaThl MOACINPOBAHNA B HATJIAAHOM BUAC

2.2

YMmeHne KiIaccH(UIMPOBATH OCHOBHBIC 3a/laud  aHalM3a JIaHHBIX
(mporHo3upoBaHUE, KJ1acCu(UKAaIHs, KJIacTepU3aIns, aHam3
OTKJIOHEHUH1); TIOHMUMATh IOCIIEAOBATEILHOCTh PEIICHHUS 3a7ad aHaJln3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLCHKA KaYeCTBa JIaHHbBIX,
BEIOOpD W (WIM) TOCTpPOCHHE MOJIEIH, Tpeodpa3oBaHUE JTAHHBIX,

BU3yaJiM3allvd JaHHBIX, HHTCPIPETAHA PE3YJILTATOB
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Ymenue onpenensitb UHGOPMAIMOHHBINH 00bEM TEKCTOBBIX, IT'paduIeCcKUX
Y 3BYKOBBIX JIaHHBIX IIPU 33JJaHHBIX MMapaMeTpax AUCKPETU3ALUU. Y MEHUE
OMpEeNEeNsATh CPEAHIOI CKOPOCTb Mepefadd  JaHHBIX, OIEHUBATH
W3MCHCHHE BpPEMCHHM TMepeladyd NpH HM3MEHCHHH WH(OPMAIMOHHOTO

00BEMa JaHHbIX U XapaKTCPHUCTUK KaHaJla CBA3HU
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YMeHue CTpouTh KO/, OOECHeUHBAIONIMNA HAUMEHBITYI0 BO3MOXKHYIO

CPEIHIOI0 JUIMHY COOOIIEHHS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HCIoab30BaTh IIpu pCeHICHUHN 3alayd CBOMCTBA ITO3UIIMOHHOM
3alMCU YHUCCJI, AJITOPUTMBI IMOCTPOCHUA 3allMCU YUCJia B MMO3UITHOHHOM
CUCTCME CYHHCIICHHA C 3aJaHHBbIM OCHOBAHHMEM U IMOCTPOCHHUA YHUCIIA II0
CTPOKE, coz(epxcameﬁ 3allCh J3TOTO 4YHCJIa B IO3UIHOHHOM CHCTEME
CUHCIICHUA C 3aJaHHbIM OCHOBAHUCM, YMCHUC BBIIIOJIHATH

apI/I(bMeTI/I‘-IGCKI/Ie OIrcpanru B IMO3UITUOHHBIX CUCTEMAX CUUCIICHUA

2.6

YMeHue CTpOuTh JIOTUYECKOE BBIPAXKEHHWE B IU3BIOHKTHBHOW H
KOHBIOHKTHBHOM  HOpMaJbHBIX (oOpMax MO 3aJdaHHOM  Tabiuie
UCTUHHOCTH; HCCleNoBaTh 00JacTb  MCTMHHOCTH  BBICKa3bIBaHUS,

COACPIKAIICTO MEPEMEHHBIC,; PCIIATh HECIOKHBIC JIOTHUCCKHUE YPABHCHUA

2.7

YMeHue pemarb alrOpUuTMHUYECKHE 3aJayd, CBS3aHHBIE C AHAIU30M
rpadoB (3a7aud MOCTPOEHHS ONTHUMAJIBHOIO MYTH MEXIY BEpIIMHAMH
rpada, ompeneraeHus] KOJIMYECTBA Pa3IUYHbIX MyTed MEX]y BEpIIMHAMU

OPUEHTUPOBAHHOTO AIUKINYECKOTO Tpada)

2.8

YMeHue UCIonb30BaTh AEPEBbs MPU aHATU3E U TOCTPOCHUU KOAOB U IS
npeacTaBieHusl apuMETHUYECKUX BBIPAXKEHHUM, MpU pEIIeHUH 3aaad
MONCKAa U COPTUPOBKH; YMEHUE CTPOUThH JEPEBO HUIPhI MO 3aJaHHOMY

ITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPBILIIHYIO CTPATErHIO




UTPBI

2.9

YmMmenue AHAJIM3UPOBATL  AJITOPUTMBI C  HCIIOJIB30BAHUCM Ta6JH/H_[
TPAaCCUPOBKHU; OIPECACIIATH 0e3 HCII0JIb30BaHuUs KOMIIBIOTEpa PE3YyJIbTAThI
BBIITIOJIHCHHA HECJIOXKHBIX ITPOrpaMM, BKIOYAIOMIWX HHUKJIbI, BETBJIICHHUA U

noamnporpaMmel, IIpH 3aJaHHBIX UCXOAHBIX TaHHBIX

2.10

YMeHue Ompenenarh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
ITOPUTMOB (CYMMHUPOBAHHE AJIIEMEHTOB MacCHMBa, COPTHUPOBKA MAacCHBa,
nepedOpHbIe AITOPUTMBI, JBOMYHBIM TOWCK) W TPHUBOJUTH MPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU IJIA pCHICHUSA O[[HOI>'I 3aga4uun

2.11

Brnanenue yHUBEpCAJbHBIM SI3BIKOM  MPOTPAMMHPOBAHHUS  BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npencraBieHusiMu o 6a30BbIX
TUTIaX JAHHBIX M CTPYKTYypax IaHHBIX; YMCHHE HCIIOJIh30BAaTh OCHOBHEIC
VOPABISAIOMIME  KOHCTPYKIHMH;  YMEHHE  OCYIICCTBISATh  aHAIN3
MPE/UIOKEHHOW ~ MPOrpaMMbl:  ONPENCIATh  Pe3yJbTaThl  PaOOTHI
IIPOrpaMMBbI MIPH 3a/IaHHBIX MCXOJHBIX JAaHHBIX; ONPEACIATh, MPH KaKUX
WCXOIHBIX JIAHHBIX BO3MOXXHO TIOJyYE€HHE YKa3aHHBIX pPe3yJbTaTOB;
BBISBJISATH JIAHHBIC, KOTOPHIE MOTYT IPHUBECTH K OMUOKe B paboTte
mporpaMMsbl;  (GOpMyIHpOBaTH  MPEVIOKEHUS MO  YIyUIICHHIO

IporpaMMHOTIO KOa

2.12

YMeHne peanu3oBbIBATH Ha BBIODAHHOM JUII  HM3Y4YCHHS  SI3BIKE
nporpaMMmupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIOBBIE AJITOPUTMBI 0OPAOOTKHU YHCEII, YUCIOBBIX MOCIEA0BATEIbHOCTEH
M MacCHMBOB: TIPEJCTABICHHWE 4YHWCIa B BUAEC Habopa MPOCTHIX
COMHOXXMTENEH; HaX0XJIEeHHE MaKCUMalbHOM (MMUHMMAJIbHOW) LUGPHI
HaTypaJbHOI'O YHMCIIA, 3alIMCAHHOIO B CUCTEME CUUCIEHHS C OCHOBAaHUEM,
He mpeBblmaonmM 10; BblUKCIeHHE OOOOUIEHHBIX XapaKTEPHCTUK
JJIEMEHTOB MAacCHBa WJIM YHCJIOBOM IMOCIEA0BATEIbHOCTH (CYMMBI,
MPOU3BEICHUS  CpPETHET0  apu(PMETHYECKOro, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JI€MEHTOB, KOJMUYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIUX
3aJJaHHOMY YCIIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; YMEHHE
WCTOJB30BaTh B TPOTpaMMax JaHHBIE Pa3IMYHBIX THIIOB C YYETOM
OTpaHWUYEHUI Ha AMANa3oH WX BO3MOXKHBIX 3HAYCHHH, NMPUMEHSTH TMPH
pelIeHNH 33734 CTPYKTYpPHI JaHHBIX (CHHCKH, CIOBApH, CTEKU, OUEpe.H,
JIepeBbs1); IPUMEHSTh CTaHAAPTHBIE U COOCTBEHHBIE MOANPOrPAMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK; UCIOJIb30BATH IPU
pa3paboTke nmporpamMm OHOIHOTEKH MOAIPOTPaMM; YMEHHE UCTIOIb30BaTh

CPEICTBA OTJIAJIKU IPOTPAMM B CPEZI€ MPOIPaMMUPOBAHMUS

2.13

Vmenune HCIIOJIb30BaTh SJICKTPOHHBLIC Ta6J'II/II_[I>I JJIA aHaJim3a,




MPEACTABICHUS M 00paOOTKM JaHHBIX (BKJIOYAs BBHIOOP ONTHMAIBHOTO
pelieHust, moa0op JMHUM TPEHJA, pEelleHHe 3a/Ja4d MPOTHO3HPOBAHHMSA);
YMEHHE UCIOJb30BaTh TaONMMUYHBIC (peSIIHOHHBIC) Oa3bl NaHHBIX H

CIIPaBOYHBIC CUCTEMbI

2.14

YMeHue OpraHu30BbIBATH JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCTOJB30BAHUEM  PA3JIMYHBIX  CPEACTB  IHU(POBBIX  TEXHOJOTHIA;
[IOHMMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB T'OCYIapCTBEHHBIX

yciyT, HU(GPOBBIX 00pa30BaTENIbHBIX CEPBUCOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA EI'D
HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

[{udposast rpaMOTHOCTH

1.1

OcCHOBHBIE TECHACHIUHN PAa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'IJ'IeJII)HBIe
BBIYMCIICHUA. MHoronpoueccopHHe CUCTCMBEI. PaCHpCI[eJ'IéHHBIC

BBIUHCIIUTEILHBIC CUCTEMBI U 00paboTKa OOBIINX JTaHHBIX

1.2

[IpuHIMIIBI TOCTPOCHUSI M amnmnapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEM.
CereBble mnporokodibl. Cetb WutepHer. Agpecanuss B cetu VHTEpHeT.
ITporokonsl creka TCP/IP. Cucrema nomeHHbix uMEH. Pa3nenenune IP-cetn Ha

MMOJCETH C IMOMOIIBIO MAaCOK ITOICeTEH

1.3

daiinoBas cucrema. Ilouck B (aitmoBoit cucreme. [IpuHIUMIBI pa3MeIeHUs U
uMeHoBaHMs (aiioB B AoiroBpeMeHHOM mamstu. [1IabmoHbl Ans onmucaHus

rpym ¢aiioB

1.4

CKOpOCTB nepcaadu JaHHBIX. 3aBHCHUMOCTD BpCMCHHU rnepcaadu oT

I/IH(I)OpMaI_II/IOHHOFO 00BéMa JAaHHBIX U XapaKTCPUCTUK KaHaJIa CBA3U

1.5

[udposanune naHHbIX. CUMMETpUYHBIE U HeCUMMeTpUuHble MHUQpbL. [ndpsr
npoctoil 3amensl. ludp Llesaps. Hlugp Buxenepa. Anroput™m mudpoBaHus
RSA

1.6

Konpl, mo3Bossitomye oOHapyKMBaTh U UCTIPABISTh OUIMOKH, BO3HUKAIOLIUE PU
nepenave naHHbix. Paccrossaue Xammunra. KogupoBanue ¢ moBTopeHueM OUTOB.

Konwr XaoMmMmuHra

TeopeTnueckre 0CHOBbI HHPOPMATUKU

2.1

JlBonuHoe  KoaupoBaHuE.  PaBHOMEpHBIE M HEPAaBHOMEDHBIE  KOJBL
JlexonupoBaHue COOOIIEHUH, 3allMCAaHHBIX C TIOMOIIbIO HEPABHOMEPHBIX KOJOB.
VYcenosue ®ano. IlocTpoeHne OMHO3HAYHO NEKOJIUPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

Teopernueckne NOAXOAbI K OLEHKE KoiudecTBa HHpopmanuu. Eaunuie!
U3MepeHusl KoymyecTBa HH(oOpManuu. AJpaBUTHBIA MOAXOJA K OIIEHKE
KosinyectBa MH(popManuu. 3aKOH aJguTUBHOCTH HHpopManuu. Popmyna

Xaptiu. Uadopmanus u BepostHocTs. Popmyia [llenHoHa
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Cuctembl cuncneHus. Pa3BépHyTas 3amuch LEIBIX W JOPOOHBIX YHCENT B
HO3UIIMOHHON cHucTeMe cuuciaeHus. CBoiicTBa ITO3HMIIMOHHON 3allMCH YHCIA:
KOJINYECTBO I_II/I(I)p B 3aI1licCHu, HpI/I3HaK JCIINMOCTHU YHCJia HA OCHOBAHUC CHUCTEMBbI
CUHUCIICHUSL. AJIFOpI/ITM HCpCBOI[a IISJI0T0 YncClia U3 P-H‘-IHOfI CUCTEMBbI CUUCIICHUS

B JICCATUYHYIO. AJITOPUTM IE€peBOJia KOHEUHON P-n4uHO# ApoOM B MECATUUYHYIO.




AJITOpUTM MepeBoAa 1EJOro 4ucia U3 JECATHYHOM CHUCTEMbI CUMCIEHUS B P-
nunyto. llepeBos KOHEYHOH pgecATHYHOM 1podbu B P-munyro. JBomuHas,
BOCBMEpPUYHAS U IIECTHAALIATEPUYHASI CUCTEMbI CUMCIICHHS], CBSI3b MEXy HHUMHU.

ApI/I(l)MCTI/IIIGCKI/IC Oorcpanyru B IIOSUIUOHHBIX CUCTEMaxX CHUCIICHHUA
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Tpoana;I YpaBHOBCUICHHAA CUCTCMA CUMUCIICHUS. I[BOI/I‘{HO-ILCCSITI/I‘IHBJI cucTeéMa

CUHCIICHUA

2.5

Komupopanue TexkcroB. Komupoka ASCII. OnnoGaiiTHbie KogupoBku. CTaHaapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHMI

2.6

KonupoBanue nzobpaxenuil. Onenka nHpopManMoHHOro o0béMa rpaduyeckux
JAHHBIX TIPU 3aJaHHBIX Pa3pelICHUU U TIIyOuHe KOIupoBaHuUs 1BeTa. L[BeToBBIC
monenu. KogmpoBanue 3Byka. OneHka WH(OPMAIMOHHOTO 0O0BEMa 3BYKOBBIX

JAaHHBIX IPH 3aJaHHBIX YaCTOTC AUCKPCTU3AINU U pa3pAAHOCTU KOAUPOBAHUA

2.7

Anrebpa gnoruku. IloHsTue BbICKa3biBaHMs. Bbicka3bpiBaTesnbHble (HOPMBI
(mpeaukaTsl). KBaHTOpPHI Cy111€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipl HCTUHHOCTU. JlorMueckue BbIPAKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepannuy 1 onepanyuy Haj MHOKECTBAMM.
3aKkoHBl anredppl JIOTMKU. OKBHUBAJICHTHbIE NpPeoOpa3oBaHUS JIOIMYECKHX
BBIpKEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI ypPaBHEHUM.

Jlormueckue (yHKUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTMUECKUX
(GYHKIHMH OT KOJIMYECTBA apryMEHTOB.

KanoHnnyeckue (popMbl JTIOTHYECKUX BBIPAXKEHUN

2.8

COBCpHIeHHBIG JAU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC  HOPMAJIbHBIC (1)OpMI)I,

AJITOPUTMBI UX MTOCTPOCHUS 110 Ta6m/1ue HCTUHHOCTH

2.9

Jlornueckue 2JIEMEHTBI B cocTaBe KommbtoTepa. Tpurrep. Cymmarop.
MHoropa3psaseii cymmaTop. [locTpoeHre cxem Ha JIOTMYECKHX 3JIEMEHTaxX IO
3alaHHOMY JIOTMUECKOMY BBIPQKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHHS I10

JIOTUYECKOU CXeMe

2.10

Mognenn u wmopenupoBanue. llenu MopenupoBaHus. ANEKBaTHOCTH MOJIEIH
MOJIETUpyeMOMY 00BEKTY uih Tiporieccy. dopmanu3anus MpUKIaIHbIX 3a/1a4.
[IpencraBnenue pe3yabTaTOB MOJACTUPOBAHUS B BUE, YAOOHOM JJIsI BOCTIPUSITUS

yenoBekoM. [ paduueckoe npeacrapneHne TaHHBIX (CXEMBbI, TAOTUIIBI, TpadUKH).

2.11

[IpencraBnenne TMeNbIX YHUCE B MaMiITH KOMIbIOTEpa. OrpaHUYeHHOCTH
Jyana3oHa 4YHuCel MpH OrpaHUYEHUH KoiuuecTBa paspsanoB. llepenonHeHue
pa3psiHON ceTKU. be33HaKkoBbIe U 3HAKOBBIC TaHHBIC. 3HAKOBBIA OUT. J|BOMYHBII
JIOTIOJTHUTEIIBHBIN KOJI OTPULIATENIbHBIX YHCET.

[TobutoBble normueckue omneparuu. Jlormdyeckuit, apudMeTHUECKUd W

mukndeckuit  capurd. [udpoBanue ¢ momompio MOOMTOBOM — omepanuu




«uckirouaromee NJIN»

2.12

HpeI[CTaBJIeHI/Ie BCIICCTBCHHBIX YHCCI B IMMaMATU KOMIIBIOTEPA. 3Haqama;1 4acTb
U TIIOpAAOK YHCIIA. Z[I/IaHaSOH 3HAYCHHI BCHICCTBCHHBIX YHUCCII. HpO6J’IeMH
XpaHE€HUA BCIICCTBCHHBIX YHUCCII, CBA3aHHBIC C OI'PAaHUYCHHUEM KOJIHMYECTBa
paspaaoB. Brinmonnenue onepaunﬁ C BCHICCTBCHHBIMH YHMCJIaMH, HAKOIIJICHUC

oIInOOoK IIPpU BBIYUCIICHUAX

2.13

I'padppr. OcHoBHble ToHATHSA. Buapl rpados. Omucanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MATPHI, CIHUCKOB CMEXHOCTH. Perienue
AITOPUTMUYECKUX 3aJa4, CBS3aHHBIX C aHanu3oM rpadoB (TocTpoeHue
ONTUMAJBFHOTO MYTH MEXIYy BepIIMHaMU Trpada, ompeneneHue KOJIWYecTBa

Ppa3IMIHbIX HYTeﬁ MCXKAY BCpUHIMHAMU OPUCHTUPOBAHHOI'O aAIUKIIMYCCKOTO

rpada)

2.14

HepeBbsi. bunaproe npepeBo. JlepeBbs moumcka. CrocoObl 00Xxoma jaepesa.
[IpencraBieHne apupMEeTHIECKUX BBIpAXCHUN B BUE JepeBa. Mcmonb3oBaHue

I‘pa(bOB H JICPCBLEB IIPH OITMCAaHUH 00BEKTOB U IMPpOHECCOB OKPYKAKOIICTO MHUpPa

2.15

JlMcKpeTHBIE UTPHI IBYX UTPOKOB ¢ MONMHOM mHpopmanueii. [loctpoenue nepea
nepebopa BapUaHTOB, ONMCAHUE CTpAaTerdd UIPsl B TabIMuHOW Qopme.

BLII/II‘pLIH_IHBIC W NIPOUTPBIIITHBIC TO3UITHUN. BLII/II‘pBII_HHBIe CTpaTerunu

2.16

CpencTtBa  MCKYCCTBEHHOTO — WHTeUIekTa.  WneHTtudukanmms W MOMCK
M300paxKeHuii, pacrno3HaBaHue Juil. Vcrnonp30BaHHE METOJOB HCKYCCTBEHHOTO
MHTENJIEKTa B 00yJaronux cucremax. Mcrnonbp3oBaHne METOA0B HCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. HTepHeT Bemieit. HeitpoHHbie ceTn

AJNTOpUTMBI M TPOrpaMMHUPOBAHUE

3.1

dopmanusanus MOHATHS anroputMma. MammuHa ThIOpHHra Kak yYHHMBEPCAJIBHAS

MOJENb BBIYUCIEHUI

3.2

OrneHka CIIO)KHOCTH BbIUMCIeHUI. Bpems paboTel m 00BEM ucHoNb3yeMoin
MaMATH, HX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJTOPUTMOB. AJTOPUTMBI MOJHMHOMHUAIBHON
cinoxkHoctu. IlepebopHbie anroputmbl. [IpuMepsl pas3WYHBIX —aJTOPUTMOB

peHiCHUA OJIHOM 3aa4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDb

33

OmnpeneneHre BO3MOXHBIX PE3YJIbTaTOB padOThl MPOCTEUIINX aAITOPUTMOB
yIpaBJIEHUS HCIIOJHUTENSIMH M BBIUMCIUTEIBHBIX anropuTMoB. OnpenencHue

HNCXOAHBIX JAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKCT NAaThb Tpe6yeMBII71 pe3ybTaTt
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Anroput™mbl 00paOOTKM HaTypajbHBIX YHCEJ, 3allMCAHHBIX B IO3UIMOHHBIX
cUCTeMaxX CYHCICHHs: pa3OMeHHe 3aluCd YHUCiIa Ha OTACIbHbIE IHQPHL,
HAXOXXJCHHE CYMMbl W TpOU3BEICHHUA LU(DP, HAXOKACHUE MaKCUMAabHOU

(MUHUMATBEHOM ) TG PHI.




[IpencraBnenne uucia B BHJAEC HAaOOpa MPOCTBIX COMHOMKHUTENIEH. AJITOPUTM
6BICTpOI‘O BO3BCJICHUA B CTCIICHbD. ITonck IMPOCTBIX YMUCCII B 3aJ/IaHHOM JJUAIla30HC

C IIOMOIIIBIO AITOPUTMA «pemeTo DpaTocheHar

3.5

MHoropa3psigHbie LeNble YUCIa, 3aJa4i JUIMHHON apupMeTuKu

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl naHHBIX:
LEJIOYKCIICHHbIe, BEIIECTBEHHbIE, CHMBOJbHBIC, JIOrMueckue. BerBiueHus.
Cnoxubie yciaoBud. kel ¢ ycinoBueM. [{UKIIbI O HEpEeMEHHOM.

OO6paboTka MaHHBIX, XpaHAMMXCcs B Qaitnax. TekcToBble U IBOMYHBIC (ailiIbL.
daiinossie nepeMeHHble ((aityioBbie ykazaTenu). UteHue u3 ¢aiina. 3anuch B
daiin.

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

Hcnonp3oBanue ctanaapTHON OMOIMOTEKHU SA3bIKAa IPOrPaMMUPOBAHUS

3.7

Pexypcusi. PexkypcuBHble mpouenypbl U ¢yHkiuu. Vcnonb3oBaHue creka s

OopraHu3al p€KypCUBHBIX BBI3OBOB

3.8

Uucnennpie MeTonpl. TouyHOe W MpUONMKEHHOE pemieHus 3amaadu. UumcieHHoe
pellieHre ypaBHEHHMH ¢ MoMolIbio moadopa mapamerpa. UMCIEHHbIE METOJbI
peleHusT ypaBHEHW: MeToa Iepedopa, METOA IOJOBHUHHOIO  JIeNICHHS.
[IpubnuxéHHoe BbIUMCIEHHE JUIMH KPHUBBIX. Bhlumcienue miomaneit ¢uryp c
MOMOIIbIO YUCIIEHHBIX METOJOB (METOJ MPSMOYTOJbHUKOB, METOJI Tpameuui).
[Touck wmakcumMyma (MUHUMYMa) QYHKUUH OJHOW IE€peMEHHONW MeTOJ0M

IMOJIOBUHHOTO ACJIICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHbIX.  BcTpoeHHble — (QYHKIMM  sI3bIKa
pOTrpaMMHUPOBaHUs JUIsl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA TOSBICHUH CHUMBOJA B CTPOKE,
pa3OHMeHne CTPOKM Ha CJOBa IO TMPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKH
BHYTPU JAHHOM CTPOKH, 3aME€Ha HaWJEHHOW NOJCTPOKM HA APYTYI0 CTPOKY.
I'enepanust Bcex CIOB B HEKOTOPOM ajiaBUTE, YAOBJIECTBOPSIOUINX 33JaHHBIM

OTpaHUYCHUAM. HpCO6p330BaHI/IC qucijia B CUMBOJIBHYIO CTPOKY U 06paTHO

3.10

MaccuBel ®  IIOCIENOBATEILHOCTA  YWCENl. DBpaucieHue 0000IMEHHBIX
XapaKTePUCTHK JJIEMEHTOB MAacCHMBa WJIM YHCJIOBON TMOCIEI0BATEIHHOCTH
(CyMMBI, TIPOU3BEACHHUS, CPEIHEro apu(PMETHUYEeCKOro, MHUHUMAIBHOTO U
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJHYECTBA DJIEMEHTOB, YIOBIICTBOPSIOIINX
33JJaHHOMY YCJIOBHIO). JIMHEHHBI TOWCK 3aJaHHOTO 3HAYCHUS B MAacCCHBE.
AnTopuTMBI PabOTHI C AJIEMEHTAaMH MAacCHUBa C OJHOKPATHBIM IMPOCMOTPOM
maccuBa. COpTHpPOBKAa OJHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKHU
(MeTon my3BIpbKa, METOA BbIOOpa, COpTUpPOBKA BcTaBKaMu). CopTHpPOBKA
cmusiaueM. breictpast coptupoBka maccuBa (anroput™m QuickSort). J[BonuHBIiM

IMMOUCK B OTCOPTUPOBAHHOM MACCHUBC




3.11

JIBymepHBIE MaccuBBl  (MaTpuIlbl). AJTOpPUTMBI O0pPabOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIIOBOI'O MacCHBa IO 3aJaHHBIM
mpaBujiaM, IOHUCK 3JICMCHTAa B JIBYMCPHOM MACCHBC, BBIYUCIICHUC MAKCUMyMa
(MUHUMYMa) U CyMMBI 3JIEMEHTOB JIBYyMEPHOI'O MacCHBa, NEPECTAHOBKA CTPOK U

CTOJ'IGI_[OB ABYMCPHOI'O MacCHBa

3.12

CnoBapu  (accollMaTWBHBIE  MAacCHBBI,  OTOOpaKeHHUs).  XOMI-TaOJIHIIBL.

HOCTpOCHI/Ie a.]'I(baBI/ITHO-‘IaCTOTHOFO CJI0Baps IJ1d 3aJaHHOI'O TEKCTa

3.13

Crexu. AHanmM3 TPaBWIBHOCTH CKOOOYHOTO BBIpaXECHHA. BbrumncieHue
apru(METHUECKOTO BBIPAXKEHUS, 3aIIMCAaHHOTO B MOCT(GUKCHOH (opme.

Oqepezu/l. Hcnonp3oBaHue oucpeau ajisi BpCMCHHOI'O XpaHCHHA JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHrMe MHHMMANIbHOTO OCTOBHOIO JI€peBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEeHTHpoBaHHOTO rpada. KommyectBo pasmuvHbIX
nmyTel MeX/1y BepIIMHAMH OPUEHTHPOBAHHOTO AI[MKINYECKOTo Tpada. AIroputm

JenkcTphl

3.15

HepeBps. Peanusanus aepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOM4YHBIE
(Ounapuble) nepeBbsi. IlocTpoeHue nepeBa Il 3aJaHHOTO apu(PMETUUYECKOrO
BbIpa)keHUs. PexypcuBHbIE aaroputmsl 06xoaa faepesa. Vcnosnabp3oBaHue creka u

ouepean i 00xo/a AepeBa

3.16

JluHamuueckoe mporpaMMUpPOBAHKE KaK METOJ PELIEHUs 3a/lad C COXpaHEHUEM
IIPOMEXYTOUYHBIX PE3yJbTATOB. 3aauy, PEIIAEMbIE C TOMOIIBIO0 JUHAMUYECKOTO
POTPaMMHUPOBAHU: BEIYUCIIEHHE PEKYPCUBHBIX (YHKIMMN, TOACUET KOJINYECTBA

BApHUAHTOB, 3ala41 OIITUMU3aAlIUN

3.17

[Tonstue 00 OOBEKTHO-OPUEHTHPOBAHHOM NPOrpaMMUpoBaHUU. OOBEKTHl U
kiaccel. CBoiicTBa U MeTo/ibl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA AHAIN3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOJXOJA.

WNukancynsmnus, HacieaqoBaHue, ToJIuMophru3mM

WndpopmanoHHbIe TEXHOJIOTUU

4.1

Ananus JaHHBbIX. OcHOBHEBIE 3aa4u aHallu3a JaHHBIX! IIPOrHO3HMPOBAHUC,
KJaccuuKkanus, KiacTepusalus, aHanu3 oTkiIoHeHuil. IlocienoBarenbHOCTH
peleHus 3aa4d aHajau3a JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA
KayecTBa JaHHBIX, BBIOOp U (WJIM) TMOCTPOEHUE MOJEIH, NpeodpazoBaHUE
JAHHBIX, BHU3yallM3alMsl JAaHHBIX, MHTEpHpeTanus pe3ynbTaToB. [IporpammHubie
cpeactBa u MHTepHeT-cepBUCHl i 0OpaOOTKM M MpPEICTABICHHS JIAHHBIX.

Bonpime gannpie. MammaHOe 00yueHue

4.2

AHaM3 JaHHBIX C TIOMOINBIO AJIEKTPOHHBIX Ta0nHIl. BbIYHCICHHWE CYMMBI,
cpemHero  apuMETHUecKoro, HaubOonbiiero (HAUMEHbBINET0)  3HAYCHHS

nuana3oHa. Berumcienue koad¢uimeHTa KOppeNsalud JBYX PSAIOB JaHHBIX.




[TocTpoeHnre CTOMOYATHIX, JHMHEHYATHIX W KPYroBeIX auarpamm. I[loctpoenwme
rpaduxoB ¢pynkuuii. [logbop MuHUM TpeHIa, pElIeHHE 3a1a4 MPOTHO3UPOBAHUS.

Pemrenne 3a/lav OIITUMHU3AIUH C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanusi Npd  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MojenupoBanue JIBWXKEeHHA. MojenupoBaHue OHOIOTMYECKHX
cucteM. MaremaThuueckue MOJAENM B DKOHOMHUKE. BblunciuTenbHbIE
IKCHEpUMEHTHI ¢ MojensiMu. OOpaboTka pe3yibTaToB SKCIEepUMeHTa. Meron
HAaUMEHBIIUX KBaApaToB. OIEHKAa YHCIOBBIX MapaMeTPOB MOJEIHPYEMbIX
O00BEKTOB M TMPOLECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH 10 pe3ysbTaram

OKCIICPUMCHTA

4.4

BeposTtHOCTHBIE MOJENN. Meronsl Momnte-Kapuo. NmurannonHoe

MOJCIUPOBAHUC. CucTeMbl MacCOBOI'O 06CJ'Iy>KI/IBaHI/I$I

4.5

TabnuunbIe (peNsIMOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 oxHoTHHHBIX 00BekTax. Ilone, 3ammcek. Kmrou tabmunpl. Pabora ¢ rorosoit
0a3oii maHHBIX. 3arnosHeHue 0a3bl AaHHBIX. [louck, copTHpoBKa M (UIBTpanus
MaHHBIX. 3ampochkl Ha BBIOOPKY [JaHHBIX. 3ampockl € MapaMeTpaMu.
Breruncnsiemsle mons B 3ampocax.

Mmuorotabnuunbie 0a3bl JaHHBIX. TUIBI CBs3ell Mexay TaOnuiamu. BaeumrHuit

k0. LlenoctHOCTh 0a3bl TaHHBIX. 3alIPOChl K MHOTOTA0JIMYHBIM 0a3aM JTaHHBIX

4.6

TekcroBblii mpoueccop. CpencrtBa moucKa W aBTO3aMEHbl B TEKCTOBOM
IIpoLieccope. CTpyKTypUpOBaHHBIE  TEKCTOBBIE  JIOKYMEHTHI. CHocku,
ornaeineHue.  IlpaBuna  HUTUpPOBAaHUS ~ MCTOYHUKOB U O(QOpPMIICHUSA

6ubMorpaguuecKux CCbUIOK




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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