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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOaéHHBIA YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHH K pe3yJabTaTam
OCBOCHMSI OCHOBHOM  00Opa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEro  OOIIero
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke denepaibHOi padoyeit
IPOrpaMMbl BOCITUTAHHS.

[IporpaMmma mo wuHpoOpMaTHKe MAET MPEACTABICHUE O IIEeNAX, OOIIel
cTpaTernd OOy4YeHHs, BOCHHTAHUA M Pa3BUTHS OOYdYaIOIIUXCS CpPEICTBaMU
yuebHoro mnpeamera «MHdopmaruka» Ha yriyOJa€HHOM YpPOBHE, YCTAHABIIMBAET
00s13aTenbHOE IPEIMETHOE coJlepKaHue, Ipe1yCMaTpUBAET ero
CTPYKTYPUPOBAHHE IO pa3zeiaM U TeMaM Kypca, ONpEAEIIIeT pacipeieICHUE ero
o Kjaccam (rojlaM M3y4deHus), 1aéT NPUMEPHOE paclpeiesieHne YUeOHBIX 4acoB
N0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIYEMYI0 (IIPUMEpPHYIO)
NOCIEAOBATEIbHOCTh  MX  M3y4eHUS €  y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXC.

[Iporpamma o nHpopmMaTHKe ONpeneseT KOJUYECTBEHHbIE U KaYeCTBEHHbIE
XapaKTepUCTUKU Y4eOHOro Marepuasa JIjs KaXJ0ro roja U3yuyeHus, B TOM YUCIIE
JUISL COIEPKATEIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTeCcTallu oOyyarouuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
rocyapCTBEHHOW UTOroBoM arrecrauuu). [IporpamMmma no unpopmaTuke sBIsSETCS
OCHOBOM Il COCTaBJIEHUS AaBTOPCKUX YUYE€OHBIX MPOrpaMM U YYEOHHKOB,
MOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTENIEM.

NudopmaTtuka B cpegHem o01ieM 00pa30BaHUN OTPAXKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCHWIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOXKHOCTH aBTOMATHU3aIMA HHPOPMAITMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TpPUMEHEHHs]  WHOOPMATHKU, TPEXKAEC  BCETrO
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIPABIIEHUE U COLUAIBHYIO Cchepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ©  HWHOOPMAIMOHHOM
NEeSATEIbHOCTH.

Kypc uHbopMaTuku ajis ypoBHsS CpeIHEro 00IIero oO0pa3oBaHUs SBISCTCS
3aBEpUIAIOIIMM 3TallOM HEMPEpPHIBHONW MOATOTOBKM OOydalomuxcsi B 00JacTu
uH)OPMATUKA U HUH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha co/iep)KaHue Kypca MH(OpPMATUKUA YPOBHSI OCHOBHOTO OOILEro o0pa3zoBaHus U
OMBIT  MOCTOSSHHOTO  MPUMEHEHHS  MH()OPMAMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETalni0 U 0000IIeHNe
3TOTO OIBITA.



PesynpTaThl  yriayOia€HHOrO ypoOBHS M3y4eHHMs ydyeOHOTO MpeameTa
«Mudpopmatukay OpPHEHTHPOBAHBI Ha TMOJYYEHUE KOMIETEHTHOCTEH ISt
nocienyroneil  npodeccuoHaIbHOM JIeATeNTbHOCTH KaK B paMKax JIaHHOM
peIMEeTHOM 00JacTH, TaK U B CMEXKHBIX ¢ Hell obnacTsax. OHU BKIIIOYAIOT B CEOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSL JaHHasl MpeAMETHash 00JIacTh, Pacro3HABAHUE COOTBETCTBYIOUIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBAThH PA3TMYHbIE TTOIXO/IbI
K U3YUYEHUIO SIBJICHUI, XapaKTEpPHBIX JJI1 U3y4aeMOM NpeIMETHON 00JIacTH;

YyMEHHE peniaTh THUIOBBIE TMPAKTUYECKHME W TEOPETUYECKUE 3ajayu,
XapakTepHble JUIS MCIOJB30BAHUS METOJAOB UM HWHCTPYMEHTapus JaHHOMU
peIMETHON 00JIacTH;

HaJIM4Me TPEACTABICHUN O JaHHOW MPEeAMETHOM 00JIaCTH KaK IIEJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXKHBIMU 00JACTIMHU
3HAHUU.

B pamkax yriny06n€HHOTO ypoBHSI M3yueHHsS MH(DOpPMATHUKH OOecreurBacTCs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusx  MNpoPEeCcCHOHATBHOIO  O0pa3oBaHUs IO  CHEHUATBLHOCTSIM,
HEMOCPEJCTBEHHO CBS3aHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHKeHepus, MH(OpMallMOHHAsT O€30MacHOCTh, MH(OPMAIIMOHHbBIC
CUCTEMBl M TEXHOJOTHUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE H
MalIuHHOE OO0Yy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, HCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CUCTEMbI PaCIpe/IeIEHHOTO peecTpa, TEXHOJOTUU BUPTYAJIbHOU U
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb u3ydeHUsi yuyeOHoro mpeamera «WUudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUEeHHE
JATbHEUIIET0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIIETEHIIMM O0y4Yaromerocs, ero
TOTOBHOCTH K JKM3HU B YCJIOBUSIX pa3BUBAIOIIETOCS MH(OOPMAIIMOHHOTO OOIIIECTBA
M BO3pacCTalolleil KOHKYPEHIMHU Ha phIHKE Tpylaa. B CBA3M C ATUM H3y4yeHUE
unpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpPMHPOBAHHOCTh MHPOBO33PECHHS, OCHOBAHHOTO HAa TMOHUMAHUU POJIH
uHpopmaTtuku, HUHGOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHI B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHYECKOTO MBIIIICHUS;

c(hOpPMHPOBAHHOCTh YMEHHMM pa3an4ath (aKThl W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BUJETh HUX CBS3b C KPUTEPUSMHU OLECHHUBAaHUA U CBS3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOM LIEHHOCTEN, TPOBEPATH HA TOCTOBEPHOCTD U
0000611aTh HH(pOPMAITHIO;



C()OPMUPOBAHHOCTh ~ NPEIACTABICHUH O BIHUAHUM  HMH(POPMAILMOHHBIX
TEXHOJIOTMM Ha JKW3Hb 4YeJNOBEKa B OOLIECTBE, IOHMMAHHME COLMAIBHOTO,
HKOHOMUYECKOT0, IMOJUTUYECKOTO, KYJIbTYPHOIO, IOPUIAWYECKOTO, MPUPOIHOIO,
PrOHOMHUYECKOTO,  MEIUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

IPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAaHUE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3AHHUE U HCIIOIb30BaHHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HHPOPMAIIHH;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUS HABBIKOB y4€OHOH, IMPOEKTHOM, HAYyYHO-
MCCIIEIOBATENIbCKON U TBOPYECKOW NEATENIbHOCTH, MOTHUBAIMUA OOYYaIOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHpopmaTtuka» BBIIEISIOTCS YETHIPE
TEMaTUYECKUX pa3zela.

Pasznen «LludgpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JAPYTUX JJIEMEHTOB LHU(PPOBOrO  OKPYKEHMsS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(MOPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermueckue OCHOBBI HH(pOpPMATHKH» BKIIOYAeT B cels
NOHATUWHBIN anmapar HMH()OPMATHKH, BONPOCH KOAUPOBaHUS HWH(OpMaluH,
U3MepeHuss WHOOPMAIIMOHHOTO 00BhEMa JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMITBIOTEPHOT'O MOJEIIMPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAHHE)» HAIPaBICH HAa pPa3BUTHE
AITOPUTMHYECKOTO MBILIUICHHS, pa3padOTKy aJrOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(GopMHpOBaHNE HABBIKOB pealii3alliid MPOrpaMM Ha S3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MudopmMaumoHHbIe  TEXHOJOIrMHM»  TIOCBALIEH  BOIpPOCAM
npUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUM, pPEaTu30BAHHBIX B MPUKIAIHBIX
IIPOTrPAMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCJIE B 33Ja4ax aHaIM3a
JAHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TAOJHULl NIJS pEIICHHUs
NPUKIIATHBIX 3a7au.

B npuBenénHoMm nanee coaepxanHuu ydeOHoro mpenmera «HMudopmaTuka»
KYPCUBOM  BBIJICJICHBI JIOMOJIHUTEIbHbIE TEMBbI, KOTOpbIE HE BXOIAT B
00s13aTebHYI0 MPOTrpaMMy 00yUYEeHHsI, HO MOTYT OBITh MPEAIOKEHBI ISl U3YUCHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM M CITIOCOOHBIM 00YYaIOIIUMCHI.

VYrinyOnéHHbli ypoBEHb U3Yy4€HHS MH(POPMATUKH PEKOMEHIyeTCs Ul
TEXHOJIOTMYECKOr0  MpOQuis, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYIO U
MHPOPMAILIMOHHYIO C(epbl AEATEIbHOCTU. YTIIyOJIEHHBIM ypOBEHb H3y4EHUs
uH(GOPMATUKNA OOECIIEUYNBAET: MOJATOTOBKY OOY4YalOIIUXCs, OPUEHTHPOBAHHBIX Ha



CHEIUAIbHOCTH B 00JacTH WH(OPMAIMOHHBIX TEXHOJOTUH M WHKCHEPHBIC
CICIUATBHOCTH, Y4YacCTHE B IPOCKTHONM M MCCIIEIOBATEIbCKON JICSITCIIBHOCTH,
CBA3aHHOM C COBPEMCHHBIMH HANpPABICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHH, TMMOATOTOBKY K YYaCTHIO B OJIMMIIMAIAX U Cllaye
EnuHOro rocyapcTBEHHOTO dK3aMeHa 1Mo HH()OpPMaTHKE.

[TocemoBaTeIbHOCTh M3YYCHHUS TEM B Tpejeiax OJHOTO Troja OOydeHHs
MOXXET OBITh HM3MCHEHAa IO YCMOTPCHHMIO YYHMTENIS TPH IIOJrOTOBKE paboucit
MIPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO11ee YnCiIo YacoB, pEKOMEHAOBAHHBIX ISl U3YYeHUS UHPOPMATHKU — 272
yaca: B 10 ximacce — 136 gacoB (4 4aca B Henenmo), B 11 kimacce — 136 gacoB (4 gaca
B HEJICIIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTD

TpeGoBaHusi TEXHUKHM OCE30MACHOCTM W TWUTHEHBI TIpu paboTe C
KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHIMTIBI paOOTHI KOMIBIOTEPOB W KOMIBIOTEPHBIX CHCTEM. APXUTEKTypa
¢bon HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJTOBpeMeHHass mnamsaTb. OOMEH JaHHBIMH C
OMONIBI0 KH. KOHTpOIIIEpsl BHEIIHUX YCTPOUCTB. IIpsAMON 1OCTYN K ITaMsITH.

OCHOBHBIE ~ TEHACHUWH  PA3BUTUS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapannenbHbie BBIYUCIICHUS. MHoromnpoueccopHbIe CUCTEMBI.
CynepkoMibloTepsl. PacnpenenéHHbple BbIUNUCIUTENbHBIE CUCTEMbI U 00paboTKa
OonpImMX JaHHBIX. MoOOWIbHBIE HHMQPPOBBIE YCTPOWCTBA © HMX pPOJb B
KOMMYHUKAIUAX. BcTpoennblie KOMIIBIOTEPHI. MUKpPOKOHTPOJLIEPHL.
Po6oTr3npoBaHHbIE TPOU3BOICTBA.

[TporpamMmMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOro obecrieyeHus: U uX HazHaueHue. OcoOEHHOCTH HPOrPaMMHOTO
oOecrieyeHuss MOOWIBHBIX yCcTpoicTB. IlapamnenbHoe mnporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepalMoOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTamsiuuss W JAEUMHCTAUIAIUSA  OPOTPAMMHOIO
o0ecrniedeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHuss W UMEHOBaHUS (alljoB B
nosiroBpeMeHHon namatu. [llabnons! 11t onucanus rpyni (haisos.

[IporpammHoe oOecnieuenue. JIMieH3upoBaHUe MPOrPAMMHOTO 0OECTIEYEHUS
u  1upoBeIx pecypcoB. I[lpompuerapHoe U  CBOOOJHOE MPOTPaMMHOE
obecneuenne. Kommepueckoe 1 HEKOMMEPUYECKOE HCIIOJIb30BAHUE POrPaMMHOTO
obOecnieueHnuss W IUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMasl
3aKOoHOarenbCcTBOM Poccuiickor @enepanuy 3a HENPABOMEPHOE HCIOJIB30BaAHUE
MpOTrpaMMHOTro obecrieueHus U U(PPOBBIX PECYPCOB.

[IpuHLIMIBI TOCTPOEHUS U alapaTHbIe KOMIOHEHThI KOMIBIOTEPHBIX CETEH.
CeteBblie npotokonbl. Cetb UHTEpHET. Anpecauus B cetu MHTepHet. [IpoTokoib
crexka TCP/IP. Cucrema noOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojceTu ¢ moMomibl0 Macok nonacereid. CereBoe
aagMuHuAcTpupoBaHue. [lolydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpefeneHre MaplipyTa JIBUKEHHS
ITAKETOB.

Bunet  npestenbHoctn B cetu  HMutepHer.  CepBucel  HMHTepHeTa.
['eoundopmanmoHHbie CUCTEMBI. | €0JI0KAIIMOHHBIE CEPBUCHI PEAIbBHOTO BPEMEHU



(HanpuMmep, JIOKalMs MOOWJIBHBIX TEIe(POHOB, ONpPENETICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), tHTepHET-TOPTOBIIsl, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHbIE 3JIEKTPOHHBIE CepBUCHI M yCiIyrd. CollMalibHbIE CETH —
OpraHu3anus KOJUJIEKTHBHOTO B3aMMOJCUCTBHS W oOMeHa maHHBIMUA. CeTeBO
ATUKET: TpaBWiIa MOBeIeHUS B KuOepmpocTpaHcTBe. [Ipobiema momMHHOCTH
nostyueHHoi uHdopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHUE YTPO3bl, CBSI3aHHBIE C MCIOJb30BaHUEM
WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoruid. O0mue mpoOieMbl 3aIuThl
uapopmaruu  u  uwHbopMmarmoHHOW  Oe3omacHocTH. CpeacTBa  3aIUTHI
nHpOpMaIIM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATHU3UPOBAHHBIX
uHopMaIMOHHBIX  cuctemax. IIpaBoBoe obOecrnieueHne UHOOPMAITMOHHON
0€30MacHOCTH.

[IpenoTBpamieHne  HECAHKIIMOHUPOBAHHOTO  JOCTyma K  JIMYHOU
KOH(UIECHIIUATIBHOW MH(OpMAIINK, XpaHAIICHCS Ha MEPCOHATBLHOM KOMITBIOTEPE,
MOOWMIIbHBIX yCTpoMcTBax. BpemonocHoe mporpaMmHoe obOecrieueHrne u CrocoObl
O0prOBl C HUM. AHTHUBUPYCHBIE MporpamMMmbl. OpraHuzaius JAYHOTO apXHuBa
uHdopmaiuu. PezepBHoe konuposanue. [laposbHas 3anmra apxusa.

[[nppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUQPHI.
[udper npoctoir 3amensl. [udpp Leszaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKHU

Nudopmarusi, nanasie u 3HaHusA. MHbOpMalMOHHBIE MPOIIECCHl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W JAUCKPETHBIC BEJIWYMHBI M CUTHaIBL. HeoO0XoauMocTh
JTUCKpeTh3auu uHopMmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IIUGPOBBIX CHCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIbI.
JlekoupoBaHue COOOIIEHUM, 3alMCaHHBIX C MOMOIILI0 HEPAaBHOMEPHBIX KOJIOB.
Ycinosue @Pano. IlocTpoeHHe OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnuHuIbl n3Mepenust KkomuectBa nuHpopManuu. AndaBUTHBINA MOIXO] K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch ILEIbIX U JPOOHBIX YHCET B
MO3UIIMOHHOW cucTemMe cuucieHus. CBOMCTBa MO3UIIMOHHOW 3alUCH  dYuCIa:
KOJMYECTBO IUGP B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCJIEHUS. AJITOPUTM TEPEBO/Ia 1IEJIOT0 YKUCiia U3 P-UYHOM CUCTEMBI CUMCIICHUS B
JNECATUYHYI0. AJTOPUTM MepeBoja KOHEUHOU P-udHOM npoOu B HECSITHUHYIO.
AJNTOPUTM TMEpeBOjia 1IEJIOT0 YHUCia U3 JACCATUYHOW CHUCTEMbl CUUCIeHus B P-
nuynyto. IlepeBon koHewHOW necsTUYHOM Jpodu B P-uunyr. [[BouuHas,
BOCbMEPHUYHAS U LIECTHALIATEPUYHAS] CUCTEMbI CUMCIIEHUS, CBSI3b MEXK]y HUMHU.



Apudmernueckue ornepanydd B MO3UIMOHHBIX CUCTEMAaxX CuUMcCleHus. TpouyHas
YPaBHOBEILIEHHAS! CUCTEMA CUUCIICHUS. JIBONUHO-IECITUYHASL CUCTEMA CUUCIIEHUS.

KonupoBanne TtekctoB. Komupoka ASCIl. OmgnobGaiiTHBIE KOIUPOBKH.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH(POPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  WHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX NP 33JJaHHBIX pa3pelieHuH U TyOrHe KOJUPOBaHUS I[BETA.
[[BetoBhie Monenu. BekTopHoe komupoBanue. @opmartel rpaduyeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

Konuposanue 3Byka. Orenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHMs. BrickasbiBaTenbHbie (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlormueckue TtoxnaecTBa. Jloka3zaTenbCTBO JIOTMUYECKUX TOXKIAECTB € IOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndecKkue onepanuy U onepaiuy HaJl MHOKECTBAMMU.

3aKoHBI aNreOpbl JOTUKUA. DKBUBAJICHTHBIC MPEOOpPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. JlIornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (DYHKITHMA.

Kanonnueckne  gopmbl  jmoruueckux  BbipakeHuil.  CoBEpIlIEHHBIC
JIU3BbIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TabJIMIE UCTUHHOCTH.

Jlormueckue »sneMEHTBI B cOCTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. IloctpoeHne cxem Ha JIOTUYECKMX BJIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBnenne HENbIX 4YUCET B MaMATH KOMIIblOTEpa. OrpaHU4YeHHOCTH
JMana3oHa 4Yucel MOpH OrpaHUYEHUH KoJinuecTBa pa3psnaoB. llepenonHeHue
pa3psIHON CeTKH. be33HakoBbIE W 3HAKOBBIC AaHHBIC. 3HAKOBBIM OWMT. JIBOMYHBIN
JIOTIOJTHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupMeTUyecKuii Hu
nukandeckuit  casuru. [lludpoBanue ¢ mnomompl0 TOOMTOBOM —omepaiuu
«uckimovaromee NI ».

[IpencraBiieHrie BEIIECTBEHHBIX YKCEN B MaMSITH KOMIIbIOTEpa. 3Haydallas
4yacTh W MOPSAJOK yucia. Jluanma3oH 3Ha4€HHMM BelECTBEHHbIX uuceln. [IpoGiembl
XpPAHEHUSI BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAHUYCHHEM KOJMYECTBA
pa3psaoB. BreimonmHeHune omnepanuii C BEMIECTBEHHBIMM YHUCIAMH, HAKOIUICHHE
OIIMOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI M IPOTPAMMHMPOBAHHE

OmnpeneneHrue BO3MOXKHBIX pPE3YyJIbTATOB padOThl MPOCTEHIINX aITOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMA M BBIUHMCIHUTENIBHBIX alropuTMOB. OrmpeneneHue
UCXOAHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oramnbl pemieHus 3a7ad Ha KoMibloTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPaHCIATOP, OTJIaAYuK, mnpo@uiupoBIMK. KoMnuisuus W HHTEprpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WuterpupoBanHas cpeaa pa3paboTku. MeToasl OTIaAKH — MPOTPAMM.
Hcnonb3oBanue TpaccupoBOUHbIX Tabmun. Otiagounbii BbeiBOA. [lomarosoe
BBITIOJIHEHNE NTpOorpaMmel. Toukn octaHoBa. [IpocMoTp 3HaUeHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYMCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxssle ycnoBus. [lukner ¢ ycnoBuem. [lukibsl 1O IEPEMEHHOM.
B3auMo3aMeHsI€MOCTh ~ pa3NMYHbIX  BUAOB  IUKIOB. HBapuaHT UHMKIA.
CocraBneHue IUKIAa C HMCIOJIB30BAHUEM 3apaHee ONPEIEIEHHOrO WHBAapUaHTa
LUKJIA.

JIOKyMEHTUPOBaHHE IIporpamm. Hcnons3oBanne KOMMEHTAapHEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U HHCTPYKIIUH JJIs TTOJIb30BATENS.

AnropuTMBI 00pabOTKM HATypajibHBIX YMCEJI, 3alIMCAHHBIX B MO3MLIMOHHBIX
CUCTEMax CYMCIICHUs: pa3OuMeHue 3amucu 4ucia Ha OTAENbHbIE IUQPBHI,
HaxXOoXJIE€HWE CYMMbl M NpPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMAaTBHOW ) UG PHI.

HaxoxnaeHnue Bcex MpOCTBIX YMCEI B 3aJaHHOM AuariaszoHe. [Ipencrasiienue
YyHucia B BUJIE HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTKka JaHHBIX, XpaHAIuXxcs B (aitnax. TekcToBbie U TBOMYHBIC (Dailiibl.
daitnoBbie niepeMeHHbIe ((aitnoBbie ykazartenu). Urenune u3 (aitna. 3anuck B
Gait.

PazOuenue 3amaun Ha noazaaauu. [loamporpaMmel (pouenypbl U GyHKIUH).
Pexypcus. PexypcuBHbie 00bekThl ((hpaktansi). PexkypcuBHBIC Mpolenypbl u
¢bynkun. Mcnonb30Banue cTeka Al OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOTMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[MoaxatoueHne  OMONMOTEK  MOANPOrpaMM  CTOPOHHUX  MPOU3BOAUTEINIECH.
MoaynbHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Yucnenusle MeToAapl. ToyHoe W OpUOMIKEHHOE pEIICHHsA — 3a/adyH.
UucneHHble METOIbI pEeUICHUsI YPAaBHEHUI: MEeTO/ iepedopa, METO 1 MOJIOBUHHOTO
nenenus. [lpubnxk€HHOE BBIUMCICHHE JIMH KPUBBIX. BhluncieHue ruiomiaaei
buryp ¢ NOMOIIBIO YHUCIEHHBIX METOAOB (METOJ MNPSIMOYTOJIbHUKOB, METOA



tpaneuuii). Ilouck wmakcumyma (MUHUMyMa) (QYHKIMM OJHOM TI€pEeMEHHOMU
METOJOM MTOJIOBUHHOTO JIEJICHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIIMU  S3bIKA
IPOTPAMMUPOBAHUS I 00PaObOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIa B CTpPOKE,
pa3OueHue CTpPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, IOUCK MOJACTPOKHU
BHYTPM [TaHHOW CTPOKHM, 3aMEHa HAWJACHHON MOACTPOKM HA JPYTYHO CTPOKY.
['eHepanus Bcex CIOB B HEKOTOPOM ay(aBuTEe, YAOBICTBOPSIOMINX 3aJTaHHBIM
orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TIOCJIENOBATEIBLHOCTH 4MCeNl. Bpruncienne o0000IIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEHEr0 apu(METUYEeCKOro, MUHUMAIBHOTO M MaKCUMAaJIbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CopTtupoBka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTHUPOBKU (METO.
ny3bIpbKa, METOJl BbIOOpa, COpPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHUEM.
Beictpast coptupoBka MmaccuBa (anroputMm QuickSort). JIBow4HBIH TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBbl (MaTpulbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MAaCCHBOB: 3aI0JHEHUE ABYMEPHOTO YHCIOBOIO MAacCHBA IO 33JJaHHBIM MpaBUJIaM,
MOKMCK AJIEMEHTa B JIBYMEPHOM MacCHBE, BbIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JIBYMEpPHOT'O MacCHBa.

HNHpopmanuoHHbIE TEXHOJIOIUH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencrTBa TOWCKAa U aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanme — cruieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JIOKYMEHTaMH.
NHCTpyMEHTBI pEeIleH3UPOBaHUS B TEKCTOBBIX Mporieccopax. OOmadyHbIe CEPBUCHI.
HenoBast mepenucka. Pedepar. IlpaBunma uuTUpOBaHUS UCTOYHUKOB U
opopmieHuss Oubnmmorpadguueckux ccoutok. OdopMieHUEe CIUCKa JUTEPaTyPHI.
3HAaKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TeKcTa. TeXHUYECKUE CpeicTBa BBOJIA
Tekcta. Crenuaau3upoBaHHBIE CPEICTBA PEAAKTUPOBAHMS MaTEMaTHUYECKHUX
TEKCTOB.

Ananu3 naHHbiX. OCHOBHBIEC 337a4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccudukanus, Kiactepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOECHUE MOJENH, MpeoOpa3oBaHKe JaHHBIX,
BU3yalIM3allisl TaHHBIX, UHTEpIpETaIsl pe3ysbTatoB. [IporpammHubie cpeacTBa u



MHTEPHET-CEPBUCHI AJi1 00pabOTKM U MpPEICTaBIICHUs JaHHbIX. bosbiine naHHbIe.
MamunHoe o0yuenue. HTenekTyanpHblil aHaIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO JIEKTPOHHBIX TAOIUIl. BbIYKClIeHHEe CyMMBI,
CpEIHETo apu(PpMETHUECKOTr0, HAanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUAaIa30Ha.
Breruncnenne koad¢uimeHta KOppeasiuu ABYX psAIoB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAaThIX W KPYroBbix guarpamm. Iloctpoenue rpadukos
bynkuuii. [Togbop MuHUK TpeHaa, pellieHne 3a/1a4 MPOTrHO3UPOBAHUS.

YuclieHHOE pEeIICHWE YpaBHEHUH C TOMOIIBIO MMOA00pa MapameTpa.
OnTuMu3anys Kak NOWCK HAWIYYIIEro pelieHusl B 3alaHHbIX ycioBHsX. LlemeBas
GyHKUMs, orpaHuuyeHusA. JIokaimbHble M TJIOOATBHBIA MUHHUMYMBI LEJIEBOU
¢yskun. Pemenne 3a1a4 ONTUMHU3ALNN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KVIACC

Teopernyeckne 0cCHOBBI HHpOPMATHKHU

Teopernueckue mMNOAXOAbl K OLEHKE KOJMYecTBa HWH(pOpMauu. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOSATHOCTb.
®opmyna lllenHOHA.

Anroputmbl cxaTusi naHHbIX. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl cKaTHsl JaHHBIX C TOTEPSAMH. Y MEHbILIECHHE
riyOuHBI KogupoBanus 11Beta. OCHOBHBIE UeH anroputMmoB cxatus JPEG, MP3.

CkopocTh Tmepefaud JaHHbBIX. 3aBUCUMOCTb BPEMEHM IMepefadyd OT
UH(GOPMALIMOHHOTO 00BbEMa JaHHBIX M XapaKTEPUCTUK KaHana cBsi3u. [Ipuumnb
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstoNINe
oOHapy>KuMBaThb W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI cHCTEMBI W UX B3auMozeicTBue. CHUCTEMHBIN
s dexT. Yrnpapnenue kak nHGOpPMAIMOHHBIN Tipotiecc. OOpaTHast CBSI3b.

Mopnenn n mopenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJEIU
MOJCIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Ledu MoaenupoBaHus. dopmanusaius
NPUKIIAJAHBIX 33]1a4.

[IpencraBienne pe3ylbTaTOB MOJECIUPOBAHHMS B BHUAC, YAOOHOM MJis
BOCHIpUATHUS YesloBeKOM. ['paduueckoe npeacTaBieHNe JaHHbBIX (CXeMbl, TaOJIHIIb,
rpadukn).

I'padpl. OcHoBHBIE NOHTHUS. Bunbl rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpUl] CMEXHOCTH, BECOBBIX MaTpHUIl, CIIMCKOB CMEXKHOCTH. Pemenue
ANITOPUTMUYECKUX 3a7]a4, CBSA3aHHBIX C aHaiu3oM TpadoB (MOCTpOEHHE
ONTUMAJBHOTO MyTH MEXIy BeplIMHAMU Tpada, ompeaeneHue KOIMYecTBa
pa3IMYHBIX IIyTE€d MEXKIy BEPIIMHAMM OPHUEHTUPOBAHHOIO ALUKIAYECKOIO

rpada).



Hepesbst. bunapnoe nepeBo. [lepeBps moucka. CriocoObl 00xoma nepesa.
[TpencraBienue apupMeTUUECKUX BBIPAKEHUN B BUIE AepeBa. J[uckpeTHble Urpbl
JIByX UTPOKOB C MoJIHON nH@opmanueit. [loctpoenne nepesa nepebopa BapHaHTOB,
OTNKCaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO MHTeJIEKTa. CepBUCHI MAIIMHHOIO IEpeBOAa U
pacrnio3HaBaHusl yCTHOUN peun. KorHuTuBHbIE cepBUCHL. MneHTUUKaLKsg U MOUCK
N300pKCHU, pacro3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosib3oBaHHE METOIIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronux cucreMax. Mcrnonb3oBaHuE METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B pobororexHuke. uTepHer Bemeil. [lepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEJUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI U TPOrPpaAaMMHPOBaHUe

QopMmaim3anuss  NOHATHS — anroputma.  Mammnaa  TeropuHra — Kak
YHUBEpCaJIbHasl MOJIeJIb BbruuciieHuil. Te3uc Y€pua—TrropuHra.

OreHka CIOXHOCTU BblUuMcIeHUH. BpeMs paboThl U 00bEM HCIONB3yeMOMH
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  TOJMHOMUAJIBHOU
cinoxHocTH. IlepeGopHblie anroputmbl. [Ipumepsl pazIUYHBIX aAITOPUTMOB
peleHns OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIIOKHOCTb.

[Touck mpoOCTBIX YuCEN B 3aJaHHOM JWAIa30HE€ C TOMOLIBIO aJIrOpuTMa
«peteto DparocheHay.

MHoropa3psaHbI€ 1eJIble YUCa, 3a/1a4d JUIMHHON apu(METUKH.

CnoBapu  (accoUMAaTHBHBIE MAacCHBBI, OTOOpaK€HUA). XOIILI-TAOJHIIBI.
[TocTpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwluncienue
apu(PMETUYECKOTO BbIPAKEHHUS, 3AIIMCAHHOTO B MOCT(PUKCHOUN PopMme.

Ouepenu. Mcnonb3zoBanue ouepeau 1uisi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMaJIbHOTO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEeHTHpoBaHHOTro rpada. KomuyecTBo paziauuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIlMKIMYECKOTo rpada. AlIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa IUIsi 3aJaHHOTO apU(METHUYECKOTO
BbIpakeHUs. PekypcuBHBIe anropuTmbl o0xoda naepeBa. Mcnonb3oBaHue creka u
ouepeau s 00xoaa aepesa.

JluHamMpyeckoe INpOrpaMMHUpPOBAaHME KakK METOJ pEIIeHHs 3amad ¢
COXPaHEHUEM IPOMEXKYTOYHBIX PE3yJbTaTOB. 3aJadd, PEIIAEMbIE C ITOMOIIBIO



JUHAMUYECKOTO TMPOTrPAaMMHUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (PYHKIUH,
MO/ICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTH U
kiaccel. CBOMCTBA M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAIHU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXOJA.
WNukancynsiuys, Hacae0BaHKue, MOTUMOpPHU3M.

Cpensl ObicTpodi pa3paboTku mnporpamm. llpoekTtupoBanue wuHTEpderica
nosp3oBarens. Mcmonp30BaHME TOTOBBIX — YOPABISEMBIX — JJIEMEHTOB IS
MOCTpOEHUS nHTEpdeiica.

O0630p  s3pIKOB  TporpammupoBaHus.  [lomsTHe 0  mapagurmax
IpOrpaMMUPOBAHMUS.

HNudopmanuoHHbIe TEXHOJIOTHHU

OTtanbl  KOMITBIOTEPHO-MAaTEMaTHYECKOTO0  MOJCIUPOBAHUSA: IMOCTAHOBKA
3amaud, pa3pabOoTKa MOJEIH, TECTHPOBAHUE  MOJEIH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAIN3 PE3yJIbTaTOB MOACIUPOBAHUS.

Juckperusanusi Npd MaTEMaTUYECKOM MOJICIMPOBAHUU HEMPEPBIBHBIX
nmpoiieccoB. MogenupoBanue JBWKEHHsS. MojieaupoBaHue  OMOJOTUYECKUX
cucteM. MareMaTuyeckue  MOJAETM B JOKOHOMHUKE.  BwruucnurenbHbIe
OKCIIEPUMEHTHI C MOJICTISIMHU.

OOpaboTKka pe3yJabTaTOB SKCIEPUMEHTA. METOoJ] HaMMEHBIINX KBaJPaTOB.
OrneHka YHCIOBBIX TAPaAMETPOB MOJECIUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccraHoBneHue 3aBUCUMOCTEN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoast Monte-Kapno.  MMutaumonHoe
MoenrpoBanue. CHCTeMBI MaCCOBOTO OOCITY)KMUBaHHSI.

Tabnuunbie (pensiinoHHBIC) Oa3bl JMaHHBIX. Tabnmuna — mpeacTaBiICHUE
cBegeHuii 00 ogHOTMHHBEIX oOBekTax. Ilone, 3ammcek. Kimrou Tabmuimel. PaGoTa ¢
roroBoil 0a3oil naHHBIX. 3anojgHeHue Oas3pl JaHHBIX. [louck, copTUpoBKa u
buabTpanysa TaHHBIX. 3alpOChl Ha BBIOOPKY JAHHBIX. 3alpOCHl C MapaMeTpaMu.
Brrumncisiembie 1mosst B 3ampocax.

MuoroTtabiuunbie  0a3bl JaHHBIX. THUIBI CBS3€M MEXIy TaOIHIlaMHu.
Buemnuii krod. [lenocTHOCTh 6a3bl TaHHBIX. 3aMpoCchl K MHOTOTAOIWYHBIM 0a3am
JTAHHBIX.

NutepHer-ipuiioxkenus. I1loHaTue o cepBepHON U KIIMEHTCKOM 4acTsAX CauTa.
TexHOoNmoTns «KJIMEHT — CepBep», €€ MOCTOMHCTBA W HemocTaTKu. OCHOBBI SI3bIKA
HTML wu xackamubix ta0smn crwiei (CSS). Cuenapum Ha s3bpike JavaScript.
®dopMbl Ha BeO-CTpaHUIIE.

Pa3Mmelienne BeO-caliToB. Y ciayra XocTuHTa. 3arpy3ka ¢haijioB Ha CauT.

BBon m300pakeHUi ¢ UCIOJIb30BAHUEM PA3IMYHBIX IU(GPOBBIX YCTPOUCTB
(mudpoBeIx (poToanmapaTtoB U MHKPOCKOINOB, BUIEOKAMEp, CKAaHEPOB U JIPYTUX



ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOpPpEKUHsS — IIBETA.
OOecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obOmactsamu.
OUIbTPBI.

MHorocnoiinele n3o0paxenus. TekcroBble cion. Macka cnmos. Kanaisl.
Coxpanenue BblfenieHHONW obnactu. [lonroroBka wimocTpanuii Ajis BeO-caiToB.
AHHUMHPOBaHHBIE N300paKEHUS.

Bektopnast rpaduka. I[lpumutuBsl. HM3MmeHeHue mOpsAIKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opmarsl BEKTOPHBIX
pucyHkoB. VMcnosib30BaHre KOHTYpPOB. BeKTopu3aius pacTpoBbIX H300paKEHUN.

[IpyHIMIBI TOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJECIIEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHUE HWCTOYHUKOB OCBELICHMS.
Kamepsl. AnautuBHble TexHosioruu (3D-npuntepsl). [loHaTHe 0 BUpTyadbHOU
PEaTbHOCTU U JONOJHEHHOW PEabHOCTH.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT T'OTOBHOCTh M CIIOCOOHOCTH
o0y4arommxcs pPYyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEU MO3UIUEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHUEHTALNi, TO3UTUBHBIX BHYTPEHHHUX
yOeXAeHUI, COOTBETCTBYIOIMX TPAAUIMOHHBIM LEHHOCTAM POCCHUUCKOIO
OOIIECTBA, paCUIMPEHUE XKUZHEHHOIO OMbITA M OMbITA JESITEIBHOCTU B IMPOIECCE
peanu3aluy  CpeACTBAaMM  ydyeOHOTrO IMpeAMETa OCHOBHBIX  HAalpaBIICHUN
BOCIIMUTATENBHOUN JESITEbHOCTH.

B pesynpraTe wu3yueHuss HHPOPMATHUKUM Ha YpPOBHE CpPETHEr0o OOILIEro
oOpaszoBaHus y oOyvatonierocst OynyT copMUpOBaHbI CIEIYIOIINE JTUYHOCTHBIE
pE3yNbTATHI:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa M TPaBONOpsAAKa,  COOJIOJEHME  OCHOBOMNOJArarmoluX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH()OPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh TMPOTHBOCTOSATH HJIEOJOTHUM OSKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHALMU 1O COLMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOE OTHOILIEHHWE K UICTOPUUYECKOMY HACIIEIUI0, TOCTHKEHUIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HAaYeHU UHPOPMATUKH KaK HAyKU
B KU3HHU COBPEMEHHOTO OOIIECTBa;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKJIIOYas OCTETUKY HAy4YHOrO U
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH pa3JIMYHbIE BHUABl HMCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha UCMOJIb30BaHUU HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

S) pu3u4ecKoro BOCHUTAHMS:

chOpMHPOBAHHOCTh  3J0pOBOTO M Oe3omacHoro  obOpasza  >KU3HH,
OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO, B TOM 4YHCIE 34 CYET



coOto/IeHus1 TpeOOBaHU 0€30MacHON dKCIUTyaTaluu CPeACTB MH(GOPMAIIMOHHbIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MIIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIBbHOCTD;

uHTEepec K cdepaM MpoPecCHOHATLHON ACSTENbHOCTH, CBS3aHHBIM C
uHPOPMATUKOM, MPOrpaMMUPOBAHUEM M HWH(OPMALUOHHBIMU TEXHOJOTHUSIMH,
OCHOBAaHHBIMU Ha JOCTIDKEHUSX HAayKd WHGOPMATUKA W HAYYHO-TEXHHUECKOTO
nporpecca, yMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOp Oynymieil mpodeccun u
pean30BbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHUE IJI00AJIBHOTO XapakTepa SKOJIOTMYECKUX MpoOJeM W MyTed HX
pelieHus, B TOM 4HcI€ C Y4ETOM BO3MOXKHOCTEH  HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKH, JIOCTH)KEHHMSM HAyYHO-TEXHHUYECKOrO IIporpecca M
OOIIECTBEHHOMN MPAKTHKH, 32 CYET TOHUMaHUS POJIM MH(OPMALIMOHHBIX PECYpPCOB,
MH(OPMAIMOHHBIX TPOIECCOB U HMH(GOPMAIIMOHHBIX TEXHOJOTHA B YCIOBHUAX
unppoBoil TpaHchopmanuu MHOTUX cep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE LIEHHOCTU HAYYHOM JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
IIPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHANBUIYAIBHO U B TPYIIIIE.

B mponecce QOCTHKEHHS JIMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MPOTrPaMMBI
no HWHPOpPMATUKE Yy OOYYAIOIIUMXCS COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJUIEKT, Mpenoaratomui copMIUpOBAHHOCTb:

CaMOpPETYJIMPOBAHUs, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHME, CIIOCOOHOCTh aJIalTUPOBAaThCA K
HIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIEH CTpEeMJIEHUE K JTOCTUKEHUIO LIeTU U
ycrnexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHME JE€UCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

HIMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBaTh €ro MPU OCYIIECTBICHHMM KOMMYHHUKAIIMM, CIIOCOOHOCTH K
COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.



METAINIPEJMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanusi y oOydaromerocss OyayT chOpMHUPOBAHBI —MeTaNpeIMETHBIE
pe3yabTaThl, OTPAXXCHHBIE B YHUBEPCAJbHBIX Y4EOHBIX NEHCTBHUSX, a UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHUKATHBHBIC
YHHUBEpCAIIbHBIC y4YeOHbIC NEHCTBHS, PETYJSTHBHBIC YHUBEPCAJIbHBIC Yy4eOHBIC
JICMCTBUS, COBMECTHAS JICITEITBHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

1) 6a30BbIe JJOrMYecKue AeiiCTBUA:

CaMOCTOSITENNFHO  (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHHUA /I CpaBHEHUS,
kiaccudukanuu u 00001IeHUS;

OTIPENEITh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
JOCTYOKCHHSI,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHaNTbHBIX ¥ HEMATePUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIHTaTOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUIN ACITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TTPH PEIICHNUN KU3HCHHBIX MPOOIIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIAJICTh HABBIKAMH y4eOHO-MCCIIECOBATEBCKOM U MTPOCKTHOM JESITEIBHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOOB PEIICHUS TPAKTUICCKUX 3a]a4, TPUMECHEHHIO
Pa3IMYHBIX METOJIOB MTO3HAHHS,

OCYIIECTBIATh Pa3NWYHbIe BUABl ACSITETLHOCTH MO TMOJYYCHHUIO HOBOTO
3HAHHS, €r0 WHTEPIpeTaly, MPeoOpa30BaHUI0 W TMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYCOHBIX W COIMATBHBIX
MIPOCKTOB;

dbopMUPOBATh HAYYHBIH THUI MBIIUICHHUS, BIaIeTh HAYYHOW TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHITHSIMHA U METOJIaMHU;

CTaBUTh U (HOPMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;



BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHThI I JOKa3aTelhCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIICHIS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYIICCTBIIAThH IIE€JICHANIPABICHHBIA TMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELLY;

YMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYCCKYIO OOJaCTH
KU3ZHEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJEH, TpEjIaraTb OPUTHHAIBHBIC TIOIXOJbI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabdora ¢ ungopmanmei:

BJIAJICTh HaBBIKAMU MOJy4YeHUs WH(GOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENIHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CHUCTEMaTU3aluilo |
WHTEPIPETANNIO MHPOPMAIIMH PA3INIHBIX BUIOB U (hOPM MPEACTABICHUS;

co3daBaTh TEKCTHI B Pa3aUYHBIX ¢dopmarax ¢ ydETOM Ha3HAYCHUS
uHQopMaIUu U IIEJICBOM  ayJIUTOpPUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yaJIU3alUy;

OIICHMBATh JIOCTOBEPHOCTD, JICTUTUMHOCTh WH(POpPMAIHH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBA  WH(MOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMoJiecHneM TpeOOBaHUN HSPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BIAJCTh  HAaBBIKAMHM  pAacloO3HaBaHWS W 3aUTHl  WHOOpMaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHMBeEpPCAJbHbIC Y4eOHbIE JeHCTBUS

1) oO1enme:

OCYILECTBIISITh KOMMYHHKAIIMK BO BceX chepax >KU3HU;

pacro3HaBaThb HeBepOajbHbIE CpEACTBA OOIIEHUS, MOHMUMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, PACIO3HABATHh MPEINOCHUIKM KOH(JIUKTHBIX CUTyallud |
CMSITYaTh KOH(IUKTHI;

BIaJeTh  Ppa3IMYHBIMU  croco0amMu  OOIIEHUS W B3aUMOJCHCTBUA,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIE CUTYaIlUH;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHIUBUIYATBHOU
padoThI;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€ToM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHUMATh I€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JIEUCTBUSL MO HX JOCTHKCHUIO: COCTABJATH IUIAH JICMCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJAJa WU KaXJOTO YYAaCTHUKA KOMAaHJIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTh HOBBIE TIPOEKTHI, OILEHMBAaTh HJEH C TO3ULHUH HOBHU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3JIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

1) camoopranuszanms:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JESTENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH  pPELICHUS NpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4EOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOP, apTyMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBIICHUIO HIUPOKOW JPYAUIIUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEIAM;

BJaJeTh HABBIKAMUM  MO3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEpUIAEMbIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M



OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOTO PEIICHUS;

OLICHMBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHHUS 10 UX CHIDKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIu3€ pe3yJbTaToB
JEATEIIbHOCTH.

3) npuHATHS Ce0H U APYTHUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3e pe3yJIbTaToB
JEATEIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B mnponecce uzyuenus xypca MHGOpMATHKU YriyOJE€HHOTO ypoBHS 6 10
K1acce oOydarommMucs OyAyT  JIOCTHUTHYTBI — CICAYIOIIHME  IPEIMETHBIC
pe3yabTaThl:

BJIAJICHUE MPEACTABICHUSIMU O POJM MHGOPMAIMM M CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJAE, TEXHUKE W OOIIECTBE, NOHATHUIMH «HHGOPMAIIU,
«MH()OPMAIIMOHHBIA ~ TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucTeMHbIN 3 PexT», «MH(POPMAILIMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BIAJICHUE METOJaMHU TIOMCKa HWHpopManmuu B ceTH VIHTEepHET, yMEHHE
KPUTHUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYYCHHYIO U3 ceTu HTepHeT;

YyMEHUE XapaKTepu3oBaTh OOJbIINE JaHHBIC, TMPUBOAUTH TPUMEPHI
UCTOYHUKOB WX TIOJYYCHUS W  HAMpPAaBICHUS  HWCIIOIB30BAHUSA, yMCHHUE
KJIACCU(UIIMPOBATh OCHOBHBIE 3aJaud aHanu3a JaHHBIX (TPOTHO3WPOBAHUE,
Kiaccudukanus, KJIacTepHU3aIlus, aHau3 OTKJIOHEHUH), MMOHUMATh
MOCJIEIOBATEIHLHOCTD PEIIEHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa U OIICHKAa KauecTBa JaHHBIX, BBIOOP W/WJIM TIOCTPOEHUE MOJICTH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allHsl TaHHBIX, HHTCPIPETAIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX TIPHHIIMIIOB YCTPOWCTBA W  (PYHKIIMOHHUPOBAHHS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBBIKAMU PaOOTHI C OINMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMHU
BUJIAMUA TPOTPAMMHOTO oOOecrnedyeHus: Jisi pelieHus Y4YeOHbIX 3a7ad [0
BBIOpAaHHOM crieluann3aluu;

HAJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUIIAX OPTaHU3aNUN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTedd, 00 OOMMX NPUHIUIIAX pPa3padOTKU W (GYHKIIMOHUPOBAHUS HWHTEPHET-
TIPUIIOKEHUM;



NOHMMaHWE YIrpo3 WHPOPMAIMOHHONH O€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB W CPEICTB MPOTUBOACUCTBHS O3TUM yIrpo3aM, COONIOJCHHE Mep
0€30IacHOCTH, MPEAOTBPAIIAIONINX HE3AKOHHOE PACIIPOCTPAHEHUE MTePCOHATBHBIX
JAaHHBIX, COOJIIO/IeHNE TPeOOBaHUM TEXHUKN 0€30MaCHOCTH U TUTHUEHBI IIPH paboTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMHU IIU(PPOBOTO OKPY>KEHUS, TOHUMAHHE
NIPABOBBIX OCHOB WCITOJIb30BaHUS KOMIBIOTEPHBIX MporpamMM, 0a3 ITaHHBIX U
paboTsl B cetu HTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIIMIIOB JAUCKPETU3ANNKM Pa3INYHBIX BHUOB
uHbOpMaIlMK, YMEHHE ONpeNeniaTh HHPOPMAIMOHHBIA O0O0BEM TEKCTOBBIX,
rpauueckux W 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax JUCKPETHU3alluH,
YMEHHE OIpPEAENATh CPEAHIOK CKOPOCTh MepeAaud JaHHBIX, OILIEHHWBATH
U3MEHEHUE BPEMEHM MepeAaud Mpu H3MEHEHHMH HH(GOPMAlMOHHOTO 00bEéMa
JAHHBIX U XapaKTePUCTHUK KaHaya CBS3H,

YMEHHE HCIIOIh30BaTh MPU PEIICHUHU 3a/1a4 CBOWCTBA MO3UIIMOHHON 3alucu
YHCell, AITOPUTMA IOCTPOEHUS 3allMCH YUCIIa B MO3UIIMOHHONW CHUCTEME CUMCIICHUS
C 3a/laHHBIM OCHOBAaHHMEM M IMOCTPOEHMSI YHCIIa 10 CTPOKE, COAEpIaIlei 3amuch
3TOr0 4YHClia B TO3UIIMOHHOM CHCTEME CUUCIEHMSI C 3aJaHHbIM OCHOBAaHUEM,
YMEHHE BBIMOJHATh apu(PMETHUECKUE OIepalrd B TO3UIMOHHBIX CHCTEMax
CUHCTICHHSI,

YMEHUE BBINIOJIHATH MPeoOpa3oBaHMs JIOTUUECKUX BBIPAKECHHUM, HCIIONB3YS
3aKOHBI aiIreOphl JIOTUKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAKECHHUE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHOW HOPMAaJbHBIX (hOpMax MO 3alaHHOW Taliuiie
UCTUHHOCTH, HUCCIIEIOBaTh 00JacTh MCTHHHOCTH BBICKA3BIBAHUS, COAEPIKAIIETO
NIEPEMEHHBIE, PeIIaTh HECIOKHBIE IOTHYECKUE YPABHEHHSI U CUCTEMBI yPaBHEHUH;

MOHMMaHuEe 0a30BBIX AJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOKJEHUE
BCEX MPOCTHIX YHCEI B 3aJJaHHOM JHara3oHe, 00paboTka MHOTOPA3PSIAHBIX IETBIX
YHCeNl, aHAJIU3 CUMBOJIBHBIX CTPOK M JPYTHUX), AITOPUTMOB TMOMCKA U COPTHPOBKH,
YMEHHE OIPeNeNsaTh CIO0KHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJTrOpUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccuBa, IepeOOpHbIe
QJITOPUTMBI, TBOUYHBIN MTOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HO CIOKHOCTH IS PEIICHUsT OJTHOM 3a/1a4H;

BJIQJICHWE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusMu O O0a30BBIX THIAX JAHHBIX H
CTPYKTypax JaHHbIX, YMEHHE UCHOJb30BaTh OCHOBHBIE  YIPABISIOLIUE
KOHCTPYKIIMH, YMEHHE OCYIIECTBIIATh aHaIN3 MPEIJIOKEHHOW MPOrpaMMBbI:
OTIPENETATh PE3yIbTaThl pa0OTHI MPOrPaMMBbI TIPH 3aJaHHBIX MCXOJHBIX JTaHHBIX,
OTIPENENATh, MPU KAaKMX HCXOAHBIX JTaHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX



PE3YNIbTAaTOB, BBISBIATH JaHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIHUOKE B paboTe
IpOorpaMMebl, (GOPMYITHPOBATH MPETOKEHUS TI0 YIIYIIISHUIO IPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYpUPOBAHHBIC TEKCTOBBIC JIOKYMEHTBHl W
JIEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOIB30BAHIEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh AJICKTPOHHBIC TAOIUIIBI ISl aHAIN3a, TIPEICTaBICHUS
U 00paboTkM  NMaHHBIX  (BKIIOYas  BBIYMCICHHE  CYMMBI,  CPEIHEro
apu(PMETUICCKOTO, HAWOONBIIETO W HAWUMEHBIIETO 3HAYCHWH, pEIICHHE
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIICHHUS, MOA00p JUHUU TPEHIA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B nponiecce uzyuenus xypca UHGOpMATUKU YTiyOnEéHHOTO ypoBHS 6 11
Knacce oOydarOmMMUCS  OyIayT  JOCTUTHYTBHI  CJEAYIOIIHME  IPEIMETHbIC
pe3yabTaThl:

YMEHUE CTPOUTHh HEPABHOMEPHBIC KOMIBI, JOMYCKAIOIIUE OJHO3HAYHOE
JEKOJUPOBaHUE COooOIIeHni (MpedrKCHBIE KOJIbI), HCIOIb30BaTh MPOCTEHIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU MPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHMsI TIPH W3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH TPHHIIUITHI
pabOThI MPOCTHIX ANTOPUTMOB CXKATHUS JAHHBIX;

yMEHUE pelllaTh aIrOPUTMHUYECKHUE 3a7aud, CBA3aHHBIC C aHAIM30M rpadoB
(3aauM  TIOCTPOCHHUS  ONTUMAJIBHOTO TYTH MEXKAYy BepiiMmHamu rpada,
OTIpENCNCHUS]  KOJWYECTBA  PA3IUYHBIX  MyTeH  MEXAy  BEpIIMHAMH
OPHUEHTHPOBAHHOTO AIMKINYECKOro rpada), YMEHHE HCIIONIh30BaTh JACPEBBS TIPH
aHaNMW3¢ W TIOCTPOCHWUU KOJOB W JUIA TPEACTABICHUS apU(PMETHICCKUX
BBIPKEHUI, TIPU PEIICHUH 33]1ay MOUCKa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY QJITOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHIIITHYIO
CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaJU30BBIBATH B BHJEC NPOrpaMMm 0Oa30BbIE
QITOPUTMBI, YMEHHE HCIOJIb30BaTh B MpOorpamMMax JIaHHbIE PAa3IUYHBIX THIIOB C
y4€TOM OTpaHWYCHUN Ha JUANa30H MX BO3MOXKHBIX 3HAYCHHUM, MPUMEHSTH MPU
pEIICHUH 33/1a4 CTPYKTYPHI JaHHBIX (CITUCKH, CIIOBAPH, CTEKU, OUEPEIU, IEPEBbS),
WCITOJIB30BaTh 0a30BBIE ONEpAlMM CO CTPYKTypaMH JAaHHBIX, TPHUMCHSTH
CTaHJApTHBIC U COOCTBEHHBIC MOAMPOTPAMMBI JJII 00PaOOTKH YHCIIOBBIX JAaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMPHU pa3pabOTKe MporpaMM OHOIUOTEKU
MOANPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpebl pa3paboTKH, yMEHHUE UCTIOIh30BaTh CPECTBA OTIAIKH MPOTPAMM B
cpelie MporpaMMHUPOBaHUS, YMEHUE IOKYMEHTHPOBATh IPOTPAMMBEI;

yYMEHHE CO371aBaTh BeO-CTPaHUIIHI,



BJIaJICHHE OCHOBHBIMU CBEJCHHUSMH O 0a3zax JaHHBIX, HX CTPYKTYpe,
CpeACTBaX CO3/laHUS U PabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TAOIUYHBIC
(penaumoHHbIe) 0a3bl JaHHBIX (COCTABIATH 3alpOChl B 0a3ax JaHHBIX, BHIIOIHATH
COPTHPOBKY U TIOMCK 3amuceld B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAaHHBIX ) U CIIPABOYHBIC CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTeMAaTHYECKHE MOJIENN JIJIsl aHAIN3a
O0BEKTOB W TPOIECcCOB: (OPMYIHPOBATH LENb MOACTUPOBAHUSA, BBIMOIHATH
aHallu3 pe3yJbTaTOB, IMOJYYCHHBIX B XOJI€¢ MOJCIMPOBAHUS, OICHUBAThH
COOTBETCTBHE MOJEIN MOJCIHPYEMOMY OOBEKTY WM IMPOLECCYy, MPEICTaBIATH
pe3yabTaThl MOJACTUPOBAHUS B HATTISIATHOM BUJIE,

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BaHUEM PA3JIMYHBIX CPEACTB LHU(PPOBBIX TEXHOJIOTUN, TIOHUMaHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, IHQPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIUIIOB paObOThl, BO3MOKHOCTEN U OrpaHUYEHUS
IPUMEHEHHUSI TEXHOJOIM MCKYCCTBEHHOI'O HMHTEJIEKTa B Pa3IMYHBIX 00JacTsX,
HaJIMYUE MPEJCTaBICHUA O Kpyre peliaeMbIX 3a7ad MalIMHHOIO OO0y4YeHUs
(pacnio3HaBaHMs, KJIAaCCH(PUKAIMU U MPOTHO3UPOBAHUS) HAIHUUE MPEACTABICHHMA
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHMA B  Pa3jMYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KouuuecTBO 4acon DJ1eKTPOHHBIE
J:}')H HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbl Beero Kontpoabnbie | [IpakTnueckue f:égg? OOBBaLTIee:J)n,m,I e
padoThI padoThI pecypesI
Pasznea 1. llndpoBasi rpaMOTHOCTD
1.1  KommproTep - yHUBEpPCATHHOE YCTPOHCTBO 00paOOTKH JaHHBIX 6
1.2  IIporpammuoe obecreueHue 6
1.3  KommbproTepHsie ceTn 5
1.4  HudopmanumonHas 6€30MaCHOCTb 7 2
Hroro no pazgeny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATUKH
2.1  IlpencraBienue nHPOPMAIIUN B KOMIIBIOTEPE 19 2
2.2 | OcHOBBI aNreOpHl JIOTUKU 14 1
2.3 | KowmmbrotepHas apupmMeTnra 7 1
Hroro mo pazueny 40
Pa3nes 3. AropuT™Mbl M1 IpOrpaMMHpOBaHue
3.1  Bsenenue B nporpaMMHUpOBaHHE 16 0.5
3.2  BcrnomorarenbHble aITOPUTMBI 8 2
3.3 YucieHHbIe METOIBI 5 3
3.4  Anroput™mbl 00pabOTKH CUMBOJIBHBIX JJAHHBIX 5 1
3.5  Anroput™mbl 06pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznean 4. UndopmManmoHHbIe TEXHOJIOTHH
41  OOpaboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2  AHanus TaHHBIX 8 3
Hroro no pazgeny 14
PesepBHOE Bpems 14
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5




11 KJIACC

KoJsun4yecTBO 4acoB JIeKTPOHHBIE
Ne (undposbie)
/i HanmeHoBaHue pa3/iesioB 4 TeM MPOrPaMMbI Beero Konrposbheie IlpakTuueckne oGpa3soBaTelbHbIe
padoThbI padoTsI pecypebi
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
1.1  Hudopmanus u nHGOPMAITMOHHBIEC TPOIECCHI 10 2.5
1.2 MopenupoBanue 8 2
Hroro mo pazueny 18
Pazgen 2. AnropuTt™Mbl 1 NIPOrpaMMHUPOBaAHUE
2.1 | DaeMeHTH TEOpUHU AITOPUTMOB 6 1
2.2 AITOpPUTMBI U CTPYKTYPBI JaHHBIX 28 10
2.3 | OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS 16 4.5
Htoro no pazneny 50
Pa3nen 3. Un¢dopmanmoHHbIe TEXHOJIOTUHN
3.1  KomnbroTepHo-MaTeMaTHUECKOE MOJICINPOBAHHE 8 2
3.2 ba3bl TaHHBIX 10 4
3.3  BeO-caiiTh 14 4
3.4  KommnbrotepHas rpaduka 3.5
3.5 3D-monenupoBanue 3
Hroro no paszneny 48
PesepBHOe Bpemst 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuyectBo yacos JIEeKTPOHHBIE
Nen/m Tema ypoka Kontpoasnbie IIpakTuyeckue Aara tuppoBLIe
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoThI pecypes:
TpeboBanus TeXHUKH OE€30IIACHOCTH U
1 TMTUEHbI IpH paboTe ¢ KOMIBIOTEPAMU U 1
JAPYTUMH KOMIIOHEHTaMHU [IU(PPOBOTro
OKpY>KEHHUSI
5 [TpuHIUIBI paOOTHl KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMU C TTOMOIIBIO IITHH. 1
KoHTposieps! BHEIIHUX YCTPOHCTB
4 ABTOMaTHUYECKOE BBIIIOJIHEHNE IIPOIPAMMBI 1
IIPOLIECCOPOM
OmnepaTuBHas, TOCTOSIHHAS U
5 JOJITOBPEMEHHAs aMATb. KoHTpoIepbl 1
BHEIHUX yCTPOUCTB. IIpsamoit noctym k
namsITu
6 CoBpeMeHHbIE KOMITbIOTEPHBIE 1
TEXHOJIOTUHU
[IporpamMmmMHoe obecrieueHue
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CHCTEM U 1

MOOUJIBHBIX YCTPOICTB




CucreMHOE ITporpaMMHOe o0ecIieyeHue.

8 OnepanoHHbIE CUCTEMBbI

9 Yrunutel. [IpaiBepsl yCTPOUCTB.
[TapamiensHOE IPOrpaMMHUPOBAHUE

10 WHcTamiauus v JeMHCTaIUILns
IIPOrpaMMHOT0 00ecreueHus
@aiinoBble cuctemsl. [IpuHUIABI

1 pasMelleHus 1 UMEHOBaHUs (hailioB B
noiroBpeMeHHoM namsaty. lllabnonsl 1uis
ornucaHus rpymni ¢aiion
3akoHogarenbcTBO Poccuiickoit

12 ®denepanuu B 001aCTH MPOTPAMMHOTO
o0ecreyeHns U JTaHHbIX
[TpuHIUTIBI TOCTPOCHUS U anapaTHBIE

13 KOMITOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cerp UnTEpHET

15 Pasnenenune IP-cetn Ha moaceTu ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPHPOBAHNE
Bunsl nesrensHoctu B cetu MIHTEpHET.

17 Cepsucel UnTepHeTa. 'ocynapcTBeHHbIe
3JIEKTPOHHBIE CEPBUCHI M YCIYTH

18 Nudopmannonnas 6€30macHOCTh

19 BpenonocHsle nporpamMmmHoe obecredeHne
U METOJ1bl 0OpPBHOBI ¢ HUM

20 [IpakTuyeckas pabora o Teme

"AHTUBHPYCHBIE TPOTrPaAMMBbI"




21

Opranuzanus TU4YHOTO apXuBa
unpopmanuu. PezepBHoe KonupoBaHue.
[TaponbHas 3ammra apxuBa

22

23

[udpoBanue JaHHBIX

Anroput™m mudpoanus RSA.
Creranorpadust

24

[IpakTruyeckas pabora 1o Teme
"[lludpoBanue 1aHHBIX"

25

26

27

28

29

WNudopmanus, 1aHHBIC ¥ 3HAHUS.
WudopmanroHHbIe MPOIECCH B TPUPO/IE,
TEXHHUKE U 00I11eCTBE

HenpepriBHBIC U TUCKPETHBIE BEJIMUMUHBI U
curHaibl. Heo0XoaumMocTh JUCKpeTU3auu
nHbOpMAaINH, IPeTHA3HAYEHHON /IS
XpaHeHUs, epeadu 1 00paboTKH B
IU(PPOBBIX CUCTEMAX

JIBonuHoe KoaupoBaHue. PaBHoMepHBIE U
HepaBHOMEpHBIE KObI. [lekoaupoBaHue
COOOIIEHHH, 3alIUCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJOB

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JEKOJUPYEMBIX KOJIOB C IOMOIIBIO JI€PEBA.
I'pad An. A. MapkoBa

EnuHums u3smepeHus KoJauyecTBa
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJMYECTBa HH(pOpMAIUU

30
31

CucreMbl CUUCIICHUS

[lepeBon uncen U3 OQHOM CUCTEMBI




CUMCJICHHUS B IPYTYIO

HBOI/I‘IHaﬂ, BOCBMEpHUYHAA U

32-34 [IECTHAAATEPUYHAS CUCTEMBI CUUCIICHHS,
CBSI3b MEXKIY HUMU

35 Apudmernueckue oneparuy B
MO3ULIMOHHBIX CUCTEMaX CUHCIICHUS

36 TponyHas ypaBHOBEIICHHAs CUCTEMaA
CUHCIICHUS

37 JIBOMYHO-JECATUYHASL CUCTEMA CUUCIICHUS

38 KonupoBanue TekcTOB

39 PacTtpoBoe xomupoBaHue n300paskeHHiA
IIpakTryeckas pabora no Teme

40 " luckperunzanus rpadguaeckoi
nHpopmarun"
[IBeToBbIE MOAETHN. BekTOpHOE

41 KoaupoBanue. Popmartsl (Haitinos.
Tpéxmepnas rpaduka. @pakranbHas
rpacduka
Konuposanue 3Byka. OrieHka
MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX

42 JAHHBIX IIPY 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH
KOJUPOBaHUs

43 [IpakTnueckas paboTa o Teme
"Jluckpetusanus 3ByKoBoi nHpopmanuu"

44 OcHOBBI anreOpsl JIOTUKU

45 Jlornyeckue onepanuu. TabauIs!

HCTHUHHOCTHU




Jlornueckue Belpaxenus. Jloruueckue
46 TOKJIeCTBA. J[0Ka3aTenbCTBO JOrMYECKUX
TOKIECTB C IOMOLIbIO TaOJIUI UCTUHHOCTH

[IpakTruyeckas pabora o Teme
47 «ITocTpoenue u anamu3 TabIUIL
UCTHUHHOCTHU B TAOJIMYHOM IIPOLIECCOPE»

Jlornueckne onepanyy U oNepaIuy Ha,
48 - 49 par pail b

MHOXKECTBaMH

50 3aKoHbI aNreOphl JOTUKU. DKBUBAJIICHTHBIC
peoOpa30BaHUs JOTUYECKUX BbIPAKCHHIMA

51 Jlormueckue YpaBHCHHA U CUCTEMbI

YpaBHEHUU

Jlornyeckue QpyHkuuu. 3aBUCUMOCTh
59 KOJIMYECTBA BO3MOKHBIX JJOTHYECKUX
(GYHKIIUH OT KOJIMYECTBA apTyMEHTOB.

[TosiHbIE cUCTEMBI TOTMUECKUX (PYHKIUI

Kanonnueckue opMbl JOrHYECKHX
BbIpakeHUI. COBEpIICHHbIE

53 JTU3BIOHKTUBHBIE 1 KOHBIOHKTUBHBIC
HOpMaJbHbIE (POPMBI, AJITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOIHIIE UCTUHHOCTU

Jloruueckue 3J1€MEHTHI B COCTaBe
KOMIIBIOTCPA

54

Tpurrep. Cymmarop. MHOropa3psaHbii
CyMMaTop

55

[TocTpoeHune cxem Ha JJIOTUYECKUX
56 aJeMeHTaX. 3amuch JOTHIECKOTO
BBIPAKEHUS 110 JIOTHYECKOU CXeEMeE




S7

MI/IKpOCXCMBI N TCXHOJIOI'Us UX
IIpOU3BOJCTBA

58

[IpencraBieHue LenbIX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHnYeHHOCTh AUAana3oHa
qucell IPU OTPaHUYEHUU KOJINYECTBA
pa3psaoB. Ilepenonnenune pa3psaHoi
CEeTKH

59

be33HakoBbIe U 3HAKOBBIC IAHHEIC.
3HaKoBBIN OWT. JIBOMYHBIN
JIOTIOTHATEIHHBINA KO/ OTPUIIATEIBHBIX
qHCen

60

61

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlornueckuii, apuMeTnaecKkuii u
LUKJIMYECKUH CABUTH

[IIudpoBanme ¢ MOMOIIBIO TOOUTOBOM
ornepanuu «uckioyaroniee MIIN»

62

HpeI[CTaBJ'IeHI/Ie " XPaHCHUC B IaMATHU
KOMIIBIOTEPA BCIICCTBCHHBIX YUCCIT

63

64

65

BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK MpH
BBIUYUCIIEHUIX

IIpakTryeckas pabora no teme «M3ydenue
IIOPa3psIAHOTO MATMHHOTO IIPEICTaBICHHUS
LEJIbIX U BEIECTBEHHBIX YHCEI»

Ananuz AJITOPUTMOB

66

OTansl peleHns 3a1a4 Ha KOMITbIOTEPE.
HNHCcTpyMeHTaIbHBIE CPEACTBA!
TPAHCIATOP, OTIAAUUK, TPOPUITHUPOBIIUK




Cpena nporpammupoBanusi. Komnumnsius u
MHTEpIpeTanus nporpamm. BupryanbHbie

67 1
MaluHbl. IHTErpupoBaHHas cpeia
pa3paboTKu

68 MeToabl OTJIAAKH IPOrpamMM 1

69 Twurbl mepeMeHHBIX B S3bIKE 1
IPOrPaMMHUPOBaHUS

70 O6paboTKa LEeTbIX YUCET 1

71 O0paboTKa BEMECTBEHHBIX YHCEI 1

72 CiyuaiiHble ¥ IICEBIOCIIYYaliHbIE YnCIa 1

73 Berpnenus. CinoxHble yCI0BUS 1

74 Hukiel ¢ ycnoBuem 1
[ukibl O NEPEMEHHOM.

75 B3anMo3aMeHs1eMOCTh pa3IMuHbIX BUIOB 1
IIUKIIOB

76 O06paboTka HaTYpaJbHBIX YHCEN C 1
HCIIOJIb30BAHUEM ITUKJIOB
HaxoxaeHne Bcex MpOCTHIX YUCEN B

77 3amanHoM quana3one [Ipaktudeckas 1 05
paborta no Teme «PerieHue 3a1a4 MET010M '
nepebopa»

78 WNuBapuaHT nukia 1

79 JIoKyMeHTHpOBaHUE MPOTrpamMm

80 O0paboTka TaHHBIX, XPAHALIUXCS B 1
¢aitmax

81 Pas3Ouenne 3a1aun Ha Oa3a0a49u

82 Hcnonb30BaHue CTaHAapTHON OUOIHOTEKN 1




si3bIKa MporpammupoBanus. [loaknrouenue
OMOJIMOTEK MOAIPOrPAMM CTOPOHHHUX
MPOU3BOAUTENEH

83—-84  Tloamporpammsl (IIporeaypsl U GyHKIINN)

85 [IpakTuueckas pabota 1o Teme
"PazpaboTka mogmporpamm"

Pexypcus. PekypcuBHbIe 00BEKTHI

86 (bpaxramnsr). PekypcuBHbBIE TPOLIETYPHI
¢byukuu. Mcnonb3oBaHue cTeka s
OpraHu3ali¥ PEKYPCUBHBIX BHI30BOB

87 [IpakTnueckas padbora 1o Teme
"PexkypcuBHBIE IOAIIPOrpaMMBbI"

88 MoynbHBII TPUHIUT TOCTPOCHHUS
porpamMm

89 YuciieHHbIE METOJIBI

90 [IpakTnueckas pabota 1o Teme
«HucnenHoe penieHnue ypaBHEHU

01 Hcnonb30BaHue TUCKPETU3AIUH B
BBIUUCIIUTENBHBIX 3a/1a4ax
[IpakTnueckas pabota 1o Teme

92 «[IpubnmxEHHOE BIUNCICHHUE JITHH
KPUBBIX U TUTOMIAAeH GUTyp»

93 [TpakTuyeckas padora mo Teme «Ilomck
MakcuMyMma (MUHUMYyMa) QyHKIIUN
OOpaboTka CHUMBOJIBHBIX TAHHBIX.

94 AAropuTMBbI 00pabOTKH CUMBOJIBHBIX

CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE




95

AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTpPOK: pa30HeHne CTPOKU Ha CJIOBA MO
MPOOEIBHBIM CUMBOJIAM

96

AAropuTMBI 00paObOTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKU BHYTPH TaHHOU
CTPOKH; 3aMEHA HAlICHHOH IIOJCTPOKHU Ha

JIPYTYIO CTPOKY

97

[IpakTyeckas pabora o reme
"O06paboTKa CTPOK C UCIOJIL30BAHUEM
(GyHKIMH CTaHAAPTHON OMOTMOTEKH SI3BIKA
IIporpaMMUpoBaHus”

98

99

FeHepauI/m CJIOB B 3aJJaHHOM aJ'I(baBI/ITe

MaccuBbI ¥ TOCIEI0BATEIILHOCTH YUCE.
[IpakTrueckas paboTa Mo Teme
"3amnoiHenue maccusa'

0.5

100

101

102

103

O000mEHHbIE XapaKTEPUCTHKH MAaCCHBA

JInHeMHbBIN NONCK 3aJaHHOI0 3HAUCHUS B
MmaccuBe. [IpakTuueckas paborta mo reme
"JInHEeHHBIH MOUCK 3aJaHHOT0 3HAYEHHUS B
MaccuBe"

[IpakTryeckas padora no Teme "[lounck
MHUHHMAJIBHOTO (MaKCUMaIbHOTO)
3JIEMEHTA B YUCJIOBOM MaccuBe"

CopTrpoBKa OJHOMEPHOTO MacCUBA.
IIpocTeie METOIBI COPTUPOBKH.
[IpakTuyeckas padora no Teme "[IpocTsie
METO]Ibl COPTUPOBKHU MaccuBa"

0.5

0.5

104

CoptupoBka ciusiHueM. beicTpas

0.5




COpPTUPOBKA MaccUBa (aJIrOPUTM

QuickSort). ITpaktuueckas paboTa 1o Teme

"BricTpas coptrupoBka MaccuBa"

JIBOUYHBIN MIOUCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTuueckas pabora mo reme 1 0.5
"JIBOMYHBII MOUCK"

106 JIByMepHBIC MacCUBBI (MaTPHIIHI) 1

107 AnropuTMbI 00pabOTKH MaTPHIL 1

108 Pemenue 3a1a4 ananmsa JaHHBIX 1

109 CpencTBa TEKCTOBOrO Ipoleccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1
[IpakTnueckas padota mo Teme "BépcTka

111 JOKYMEHTOB C MaTeMaTH4YeCKUMHU 1 1
dbopmynamu"

112 HNHCcTpyMEHTHI peLieH3UPOBAHUS 1

113 [IpakTudeckas pabota mo Teme 1 1
"MHoOrocTpaHU4HbIE TOKYMEHTHI"
Ob6naunblie cepBuchl. KomiekTuBHast

114 pabota ¢ nokymeHntamu. [IpakTuueckas 1 05
pabota no Teme "KomnexktuBHas paboTa ¢
TOoKymMeHTamu"

115 Anann3 ga"nueiX. boibime naHHble 1

116 MarunHnoe oOyueHue

117 AHanu3 JaHHBIX ¢ TOMOMIBIO DJIEKTPOHHBIX 1
TaOJIAILL
[IpakTnueckas pabora no teme "AHanus

118 JTAHHBIX C TTOMONIBIO JIEKTPOHHBIX 1 1

Tabur"




[Toctpoenue rpapukoB GyHKITHIA.
[IpakTuueckas pabota 1o Teme
"HarnanHoe npencraBieHue pe3ybTaToOB
CTaTHUCTUYECKON 00pabOTKH TaHHBIX B
BU/JIE TMarpaMM CPeJICTBaMU peIaKkTopa

119

ANEKTPOHHBIX TaOHII"
Jluaum Tpenna. [Ipaktuyeckas pabora 1mo

120 teme "IlopOop nmuHUM TpeHaa, 1
MporHo3upoBanue"

0.5

0.5

[Ton6op napamerpa. [IpakTuueckas padbora
121 1o TeMe "YncneHHoe pellieHue ypaBHEeHHUM 1
C TIOMOIIBIO 1MOI00pa mapameTpa”

0.5

OnTuMu3anus Kak MOUCK HAWITYYIIEeTO
pelIeHHsI B 3aJaHHBIX YCIOBUSX.
122 [IpakTnueckas padbora no teme "Pemienue 1
3aJ1a4 ONTUMHU3ALUHU C IOMOIIBIO
3JIEKTPOHHBIX TabHI"

0.5

123 -
136

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

PesepBHOE Bpems 14

136

215




11 KJIACC

KoanyecTBO Yacon J1eKTPOHHBIE
°
J:/_H Tema ypoka Beero Konrtposbubie IIpakTtHueckue il:;:eﬂl/lﬂ :;I[()l;l;?)?::enbnble
padoTbI padoTsI pecypeni
KonnvectBo nnpopmarnmu
AJTOPUTMBI CKATHS TaHHBIX
Anroputm Xadppmana
4 [IpakTuueckas padbora no teme "CkaTue 1aHHBIX C 1 1
oMOIIbI0 anroputMa Xaddpmana'
5 Anroputm LZW 1
ANTOPUTMBI CXKATHS JAHHBIX C MTOTEPSIMH.
6 [IpakTuueckas padbora no teme "CkaTue 1aHHBIX C 1 0.5
norepsimu (anropurmel JPEG, MP3)"
CkopocTb nepeauu JaHHBIX
ITomexoycTOWUYMBBIE KOJIBI
9 [IpakTnueckas pabota 1o Teme 1 1
"[TomexoycTroitunBbie KOIBI"
Cuctembl. KOMIOHEHTBI CUCTEMBI U UX
10 B3aumo/eiictBue. CucteMHbIN 3P QexT. 1
VYnpasieHue kak HHPOPMaIMOHHBIN TpoIiecc.
O6parHas cBs3b
11 Mopenu u MoaeIUupOBaHUE 1
12 I'pader 1
13 Pemenwue 3anay ¢ momorisio rpados 1
14 JepeBbs 1
15 OCHOBBI TEOPUH UTD 1




[IpakTuyeckas padora o Teme "[lorck

16 BBIUTPBIIIHONM CTPATETUH B UT'PE C MOJTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOTO HHTEIIEKTA

18 [IpakTrueckas padota o teme "Cpeacrtra
HCKYCCTBEHHOI'O MHTEJIEKTA"
dopManuzanus NOHATHS aropurMa. MammuHa

19 ThropuHra Kak yHUBepcaabHasi MOJIENb
Bbiunciiennil. Tesuc Yépua—Twrropunra

20 [IpakTuueckas padora no teme "CocraBieHue
IIPOCTOM MPOrpaMMBbl /i1l MalliMHbl ThlopuHra"

21 Mammna I[ocra

22 Hopmansnsbie anropudmer MapkoBa
AJTOpUTMUYECKH HEpa3pelInMble 3aauu. 3aaada

23 ocraHoBa. HeBO3MOKHOCTh aBTOMAaTHYECKOM
OTJIa/IKU IPOTpamMm

24 Cno>XHOCTh BBIYUCIEHUIN

o5 [Torck mpOCTHIX YUCEI B 3aJaHHOM JIMANla30HE C
MTOMOIIIBIO AITOPUTMA «PEMIETO DpaTocheHar»

26 [IpakTuueckas pabota mo Teme "Tlonck mpocThIX
YHUCel B 33JJaHHOM J1hana3oHe"

97 MHoropa3psiIHbI€ 1IeJIble YHCIia, 33]1a4H JJIMHHON
apu(MEeTHKH

28 [IpakTrueckas padota mo Teme "Peanu3anus
BBIYMCIICHUI C MHOTOPAa3psTHBIMU YUCIAMU"
CrnoBapu (accoruaTHBHbIC MACCHBBI,

29 otoOpaxenus). Xam-tabmuisl. [Tocrpoenune

an(paBUTHO-YACTOTHOTO CJIOBAPS IS 33 JAHHOTO




TCKCTa

30

31

32

[IpakTrueckas padota o teme "IlocTpoenue
asi(haBUTHO-4ACTOTHOTO CIIOBApPs JJIS 331aHHOTO
Tekcra"

AHanu3 TEeKCTa Ha €CTECTBEHHOM SI3bIKE.
Brigenenue nocienoBaTeIbHOCTEH 110 111a0JIOHY.
Perynsipubie BoipaxeHus. HacTOTHBIN aHAIIN3

[IpakTrueckas padoTa nmo TeMe "AHanu3 TEKCTa Ha
€CTECTBEHHOM f3bIKe"

33

34

35

Crexu. AHaNIM3 MPaBUIBHOCTH CKOOOYHOTO
BBIPAXKEHUS

Brruncnenme apupMeTHiaeckoro BhIpaXKeHus,
3aIMCaHHOTO B TOCTPUKCHOU (hopme
[IpakTuueckas padbora no teme "Bpruncienue

apu(pMETHUECKOTO BBIPAKEHHSI, 3aIIMCAHHOTO B
noctdukcHoit popme"”

36

37

38

39

Ouepenu. Mcnionbp3oBanue odepesu s
BPEMEHHOT'0 XpaHEHUs JaHHBIX

IIpakTuyeckas pabora no teme "Mcnonbp3oBaHue
ouepenn"

JlepeBbs. Peanuzanus aepeBa ¢ HOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J[BonuHbIe (OMHApHBIE)
nepebs. [locTpoenue nepesa 1j1s 3alaHHOTO
apu(pMETHYECKOTO BBIPaKEHUS

[IpakTnueckas pabora no teme "Mcnonb3oBanue

JIepEBBEB ISl BBIYUCIICHUS apu(METHYECKUX
BBIpAXEHUI"

40

PexypcuBHBIE aropuT™Mbl 00X0/1a JepeBa.




Hcnons3oBanue creka u ouepenu st 00xo/ia
nepeBa

PexypcuBHbIE anropuT™Mbl 00X0/a JepeBa.

41 Hcnons3oBanue creka u ouepeu st 00xo/a
JepeBa
Anroputmsel Ha rpadax. [Toctpoenue
42 MUHHMaJIbHOI'O OCTOBHOTO JIepeBa B3BEIIEHHOTO
CBSI3HOTO HEOPHUEHTUPOBAHHOTO rpada
43 O6xo0x rpada B riiydbuny. O6xon rpada B IHUPUHY
44 KonnuecTBo pa3MuHbIX IIyTEH MEXAY BEpIIMHAMU
OPHEHTUPOBAHHOT'O AIIMKIMYECKOT0 rpada
45 Anroput™m JlefiKCTpHI.
[IpakTuueckas pabora no teme "Bpruncienue
46 JUTMHBI KPaTYaMIero MyTH MEeXIY BEpUIMHAMUI
rpada (anroputm JlerkcTpsr)"
47 AnroputMm @noiga—Y opuamia
3agauu, pemaemMble ¢ MOMOIIbI0 JTUHAMUYECKOTO
48 IIPOrpaMMUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX
byHKIUH
[IpakTnueckas padbora no teme "Bpruncienue
49 PEKYPCUBHBIX (DYHKIHH C TOMOIIIBIO
JMHAMUYECKOTO MPOorpaMMHpOBaHus"
3aauu, peraeMble ¢ MOMOUIBIO JUHAMHYECKOT O
50 MIPOTPaMMHUPOBAHUS: TIOACYET KOJINIESCTBA
BapHaHTOB
[IpakTruyeckas pabdora no teme "[loncuér
51 KOJINYECTBA BAPUAHTOB C TTIOMOIIBIO

JUHAMHYECKOT0 IporpaMMupoBaHus"




3a;[at11/1, peracMbIC C MIOMOIIBIO AMHAMHUYCCKOI'O

52
IIPOrpaMMUPOBAHUS: 33/1a41 ONITUMU3ALUH
53 [TonaTue o mapaaurmMax nNporpaMMHPOBAHUS.
O030p A3BIKOB MPOTPAMMHUPOBAHUS
54 [Tonatue 06 00BEKTHO-OPUEHTUPOBAHHOM
IPOrpaMMUPOBAaHUH
BEKTHI U KJ1acChl. CBOWCTBA U METO/BI OOBEKTOB
55 06 C 0
56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3
57 [IpakTnueckas padora no teme "Mcnonas3oBanue 1
TOTOBBIX KJIACCOB B Mporpamme"
58 PazpaboTtka nmporpamMm Ha OCHOBE OOBEKTHO-
OPHEHTHUPOBAHHOTO ITOAX0/1a
59 [TpakTrueckas padota "Pa3paboTka nmpoctoii 1
IIPOrpaMMbl C UCIIOJIb30BaHUEM KJIACCOB"
Wukancynauus. [Ipaktuueckas padota 1o reme
60 "Pa3zpaboTka Kjacca, UCIOJIb3YIOIIETO 0.5
MHKAICYJIALHI0"
61 Hacnenosanwue. [lomumopdusm
62 IIpakTuyeckas pabora no teme "Pazpaborka 1
UepapXHH KJIacCoB"
63 Cpenpl ObICTPOIl pa3pabOTKU MIPOrPaMM.
ITpoexTrpoBanue nHTEpPEiica monb3oBaTens
64 [IpoexkTupoBanue nuTepdeiica mosb30BaTems
65 Vcnonb30BaHue TOTOBBIX YIPABISIEMbIX 3JIEMEHTOB
U1l IOCTPOEHHUsI MHTEepderica
66 [IpakTuueckas pabora no teme "PazpaboTka 1

porpaMMsl ¢ rpaduueckuM uHTepdericom”




67 —

N3yueHnune BTOPOro s13b1Ka NpOrpaMMUPOBAHUS

68

69 DTanbl KOMIIbIOTEPHO-MAaTEMAaTUYECKOTO
MOJCIIUPOBAHUS
JluckpeTruzamus Ipu MaTeMaTHIeCKOM

70 MOJICIIMPOBAHUU HETIPEPHIBHBIX IIPOIIECCOB.
MopenupoBaHue JBHKESHUS

71 [IpakTrueckas padota o reme "MoaenupoBaHue 1
IBIOKEeHUA"
MonenrpoBaHue OMOJIOTUYECKUX CUCTEM.

72 [IpakTnueckas padbora no teme "MojenupoBaHue 0.5
Ouosornueckux cucrem"

73 MareMaTHUeCKHE MOJEIHN B SKOHOMHUKE.
BrruucnurenbHble SKCIEPUMEHTHI C MOJICISIMU
BepositHocTHBIe MOnenu. [IpakTrdeckas padoTa 1o

74 Teme "MIMUTallMOHHOE MOJIETUPOBAHUE C TOMOUIBIO 0.5
Meroaa Mounre-Kapino"

75 KommbrorepHoe MoemMpoBaHue CUCTEM
yIpaBiIeHUS

76 O06paboTka pe3ynbTaTOB KCIEPUMEHTA

77 TabnuuHble (pensnoHHbIe) 0a3bl TaHHBIX
[Touck, coptrpoBka 1 GUIBTPALIMS TaHHBIX.

78 3anpocsl Ha BBIOOPKY JIaHHBIX. 3aMIPOCHI C
napameTpamu. Beraucisemsie moJist B 3arpocax

79 [IpakTryeckas pabora no Teme "Pabora ¢ roToBoit 1
0a30i TaHHBIX"

80 MHoroTtabiau4abie 0a3bl JaHHBIX. THIIBI CBA3CH

Mexay Tabnumamu. BaenrHuit kinrod. LlenoctHocTh




0a3bl JAHHBIX

[IpakTrueckas padota o Teme "Pa3paboTka

81 .
MHOTOTa0IMYHOM 0a3bl JaHHBIX"

82 3anpockl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

83 [IpakTryeckas padora mo Teme "3anpocsl K
MHOTOTabIM4YHOM 6a3e JaHHbIX"

84 SA3pIk ynpasineHus gaHHbIMA SQL

85 [IpakTuyeckas pabora o Teme "YnpapieHue
JTAHHBIMU C TIOMOIIBIO si3bika SQL"

86 Hepensiumonnsie 6a3bl JaHHBIX. DKCIEPTHBIE
CHCTEMBI

87 HNHTepHeT-IprIIoKeHUs
[TonsiTHE O CEpBEPHOM M KIMEHTCKOW YacTAX CauTa.

88 TexHosIOrUs «KIMEHT — CepBep», €€ TOCTONHCTBA
Y HEJIOCTATKU

89 OcHogsl s13p1ka HTML

90 ITpakTuyeckas padora o Teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 -
OcHogsl s13p1ka HTML

92
ITpaktryeckas padora no Teme "CoznaHue Be6-

93 CTpaHMIIbI, BKIIIOYAIOIEH MyJIbTUMETUITHbIE
00BEKTHI (PUCYHKH, 3BYKOBbIE JaHHBIE, BUIE0)"

94 OcHoBbI KackaaHbIX Tabmwmil ctuieit (CSS)

95 [IpakTnueckas pabora no teme "OdopmieHue
CTPAHMIIBI C TIOMOIIBIO KACKaIHBIX TaOJIUIT CTUICH"

96 — Cuenapumn Ha si3pike JavaScript




97

98

99

®opmbl Ha BeO-CTpaHULIE

[IpakTuyeckas padora o Teme "O6padboTKa
JTaHHBIX hopm"

100

101

102

Pa3zmenienue BeG-caldiToB. Ycimyra XOCTHHTA.
3arpy3ka ¢ailyioB Ha calT

Kanpuposanue. UcrpaBieHnre nepcrneKTUBbL.
I'ucrorpamma. Koppekius ypoBHEH, KOppEKIUs
uBera. O0ecrBeUMBaHUE LIBETHBIX U300payKEHUN

Bgon I/I306pa)KeHI/II71 C UCIIOJIb30BAHUEM PA3JIMYHBIX

U poBeIX ycrporcTB. [IpakTHueckas padoTa mo
teMe "OO6pabdoTka mudpoBbix hoTorpaduii”

0.5

103

Peryms. PaboTta ¢ obnactsimu. OUIbTPHI.
[IpakTryeckas padora o Teme "Perymis nudpoBbIx
dhororpadumii"

0.5

104

105

106

MHorocnoitable n300paxeHus. TeKCTOBbIE CIIOH.
Macka cnosi. Kananbl. CoxpaHeHre BblIeJIeHHON
oOnactu

IIpakTryeckas pabora no Teme "MHorocnoitHbie
n300paxeHus"

[ToaroroBka uiutrOCTpaIyii s BeO-callToB.
[TpakTryeckas paborta o TemMe "AHUMHPOBAHHbIE
n3o0paxxeHus"

0.5

107

Bextopnas rpaguka. Bekropusarius pacTpoBbIX
n300pakeHUI

108

109

[IpakTuyeckas pabora no Teme "BekTopHas
rpaduka"

HpI/IHI_II/IHBI MOCTPOCHUA U PCAAKTUPOBAHU A




TPEXMEPHBIX MOJEIEH

110 [IpakTrueckas padota o Teme "Co3aHue MpoCThIX 1 1
TpEXMEpHBIX Mozeei"”

111 Cerounsie Mojei. Martepuabl 1

112 HpaKTI/I:IeCKaSI paborta o Teme "CeTouHbIe 1 1
MOJIENN

113 MopenupoBaHre HCTOYHUKOB OCBeIIeHUs. Kamephl

114 [IpakTuyeckas pabdora no reme "Penpepunr" 1

115 AnuTuBHBIE TeXHOJI0TUH (3D-npuHTEpHI)

116 [IonsiTHE O BUPTYaIbHOM PEATBLHOCTH U 1
JIOTIOJTHEHHOM peallbHOCTH

117 -

136 PesepBHoe Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 36.5




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 PeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.

3namo (nonumams)

11

[TorrMaHre OCHOBHBIX MPHHIIAIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWIBHBIX KOMITBIOTEPOB; TEHICHIIUN
pa3BUTHs KOMITBIOTEPHBIX TEXHOJOTHM; BJIAJICHUE HaBBIKAMH Pa0OThI C
OINEPAllMOHHBIMA CHUCTEMaMH W OCHOBHBIMH BHUJAMH IPOTPAMMHOTO
obecrieueHHss Ui pemIeHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyain3anuu

1.2

Hanuune mnpencraBiaeHuii o 0a30BbIX MNPUHLMIIAX OpraHU3alUU U

q)YHKI_II/IOHI/IpOBaHI/IH KOMIIBIOTCPHBIX ceTeu

1.3

ITormmaHne OCHOBHBIX INPUHOUIIOB JUCKPETHU3AIWH PA3JIMYHBIX BHUI0B

uHpOpMaLuu

14

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAOOTKH YMCIOBOW M TEKCTOBOM
uHpopMalMu (3alUCh YHCEN B IO3ULMOHHOM CHCTEME CUHMCICHMS,
JEIMMOCTb LIETIBIX YHMCEN; HaXO0XKJIEHHUE BCEX MPOCTHIX YHCEN B 3a/laHHOM
JIuarna3one; o0paboTka MHOTOPA3PSAHBIX — IENBIX  YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U I[pyrI/IX), AJITOPUTMOB IIOUCKA U COPTUPOBKU

1.5

3Hanue (pYHKHHOHaJ'II)HBIC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEACHUSMH O 0a3zax IaHHBIX, WX CTPYKTYpE,

CpeacCTBax CO3JaHuAd U pa60TBI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/I‘-ICHI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HWHTCIUICKTA B Pa3JIM4YHBIX O6J'IE[CT$IX; HaJIU4ue Hpe,I[CTaBJ'IeHI/Iﬁ 00
HCITIOJIBb30BaHHUU I/IH(l)OpMaHI/IOHHBIX TEXHOJIOT Uit B Pa3InYHBIX

npodeccuoHaNbHBIX chepax

1.8

Brmanenue TeopeTMUECKMM anmapaTroM, IO3BOJIIFOLIIUM  OCYIIECTBIIATh
IIPEJCTaBICHUE 3aJaHHOIO HATYPaJbHOTO YMCIA B PA3JIMYHBIX CUCTEMAax
CUMCIICHUS; BBINOJHATH NpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKECHUH,
UCTIONB3YSl 3aKOHBI anreOpbl JIOTHKH; OMpPENesaTh KpaT4alliuid MyTh BO
B3BEIICHHOM rIpade M KOJMYECTBO IMyTell MexXJ1y BepLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOTOo rpada




Ymemo

2.1

2.2

VYMeHue wuCIoIb30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUC MOACIN JIA
aHaym3a O0OBEKTOB W IMPOLECCOB: (HOPMYITHPOBATH IEJIb MOJCITHUPOBAHUS,
BBIMIOJIHATh AHAJIM3 PE3YJIbTATOB, MOJYYCHHBIX B XOJ€ MOJCIHPOBAHHUS,
OLICHMBATh AJICKBATHOCTh MOJCIA MOJCIHUPYEMOMY OOBEKTY —HJIH

MPOLECCY; MPEACTABIIATH PE3YIbTATHl MOAECIUPOBAHUS B HATJISITHOM BUIE

YMenue KiacCHPUIMPOBATH OCHOBHBIC 33/layll  aHANU3a JaHHBIX
(mporHo3upoBaHue, KJIacCU(UKAIIHS, KJIacTepu3alus, aHaJu3
OTKJIOHEHMI1); TOHUMAaTh MOCJIEI0BAaTEIbHOCTh PEICHUsl 3aJad aHalln3a
JTaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BBIOOp ¥ (WJM) TOCTPOCHHE MOJCIH, NpeoOpa3oBaHUE IAHHBIX,

BU3yalIn3alud JaHHBIX, HHTCPHIPCTALUA PE3YJILTATOB

2.3

2.4

YMenue onpenensith HHHOPMAMOHHBIA 00hEM TEKCTOBBIX, TpaHUECKUX
Y 3BYKOBBIX JIaHHBIX TIPH 33JJaHHBIX MapaMeTpax AUCKPETHU3ALUU. Y MEHUE
ONpEAeNATh CPENHIOI CKOPOCTh IEpelayd  JaHHBIX, OIICHHMBATh
U3MEHEHHE BPEMEHM Iepelayd MpU H3MEHEHUU HHOOPMALKUOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTpouTh KOJA, OOECNEeYMBAIOLIUMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IIPY U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue uCnoib30BaTh MPU PEUNICHWHM 3a7ad CBOMCTBA MO3UIIMOHHOU
3allACH YHCEJI, aJrOPUTMbI MOCTPOEHUS 3alMCH YHCIA B MO3UIIMOHHOU
CHCTEME CUHCIICHHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa I10
CTPOKE, COZEpXKalllel 3aluch 3TOT0 4YHUCia B MO3ULMOHHOW CHCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHE  BBINOJIHSATH

apI/I(i)MeTI/ILIeCKI/Ie Oorncpanyru B IO3UIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (¢opMax MO 3aJaHHON  Tabmuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTH  BBICKA3bIBAHMUS,

COACPKAIICTO MMEPEMEHHBIC, PCIIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pelarsk aJIropuTMUYECKUE 3aJaud, CBS3aHHBIE C aHAIM30M
rpadoB (3a1aul MOCTPOEHHUS ONTHUMAIBHOTO MYTH MEXIY BepUIMHAMHU
rpada, ornpenenseHus] KOJUYECTBA PA3IMYHBIX MyTeH MEXIy BEpIIMHAMU

OPUEHTUPOBAHHOTO AIUKINYECKOro rpada)

2.8

YMeHune ucnonb30BaTh JEPEBbs MIPU aHAIW3€ U MOCTPOCHUN KOMOB U VIS
npeCTaBiIeHus apu(METHUECKUX BBIPAKEHHUH, NpU peIIeHUH 3a/ad
[IOMCKA U COPTUPOBKH; YMEHHUE CTPOUTH JEPEBO MUIPHI IO 3aJaHHOMY
QITOPUTMY; pa3padaThiBaTh U OOOCHOBBIBATh BBIUTPBILIHYIO CTPATETUIO

UTPBI




2.9

2.10

YMenue AHAJIMU3UPOBATL  AJITOPUTMBI C  HUCIOJIB30BAHUCM Ta6HI/H_[
TPACCUPOBKHU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPa PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIOYAOMIUWX HHUKJIbI, BETBJICHHUA U

MMOAIIPOTrpaMMBI, IIPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeleniTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE AITOPUTMBI, JABOMYHBIM IIOMCK) W HPUBOAMTH IPUMEPHI

HCCKOJIbKHX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU I pCIICHUSA OI[HOﬁ 3aga4du

211

Brnagenne yHUBEpPCANBHBIM  SI3BIKOM  TIPOTPAMMHUPOBAHUS  BBICOKOTO
yposus (ITackainb, Python, Java, C++, C#), npeacraBieHussMd 0 6a30BbIX
TUIIAX JAHHBIX U CTPYKTypax NaHHbBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISTH  aHAIU3
NPEUIOKEHHOW ~ MPOrpaMMBI:  ONPENENISTh  PE3YJbTaThl  PaOOTHI
pOTpaMMBbI TIPU 33JaHHBIX HUCXOJHBIX JTAHHBIX; OMPEICIISATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOYKHO TIOJYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISIBJISITH JIAaHHBIC, KOTOPHIE MOTYT MPHBECTH K OMUOKe B pabdoTe
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHST  TI0  YIYYIICHHUIO

MMporpaMMHOIr0o Koa

2.12

YMeHne peanu3oBBIBATE Ha BBIODAHHOM JUII  HM3YYCHHS  SI3BIKE
nporpaMmmupoBanusi Beicokoro yposus (ITackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YHCEJI, YUCIOBBIX MOCIEI0BATENLHOCTEH
M MacCHMBOB: TMIPEJICTABICHHWE UHWCIa B BUIEC HabOpa MPOCTHIX
COMHOXHTENEH; HaxX0XJIeHHE MaKCUMalIbHOH (MUHUMAaJIbHOM) wHUpPHI
HaTypaJbHOTO YHCIIa, 3alIMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHEM,
He npeBblmaonM 10; BblUMCIEHHE OOOOMIEHHBIX XapaKTEPUCTHK
9JIEMEHTOB MAacCHBa WJIM YHCJIOBOM IOCIEAOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUST  CPEJHEr0  apu(PMETHYECKOTO, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHPOBKY DJJIEMEHTOB MAacCHBa;, yMEHHE
UCTIONIF30BaTh B TPOTpaMMax JaHHBIE pa3JIMYHBIX THIIOB C Y4ETOM
OTpaHMYEHUH Ha JMana3oH UX BO3MOXKHBIX 3HAYEHWUH, NMPUMEHATh MpPU
pELICHUH 33a/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBAapH, CTEKU, OUEpe.H,
JIepeBBs1); IPUMEHATHh CTaHIAAPTHBIE U COOCTBEHHBIC TOANPOTPAMMBI IS
00pabOTKM YHMCIIOBBIX JaHHBIX U CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MPH
pa3paboTke mporpamMm OUOIMOTEKH MOAMPOTPaAMM; YMEHUE HCIIOIh30BATh

CPEJCTBA OTJIAJKH IPOTrPaMM B CPEZI€ IPOrPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_U:I JIJIsL aHaJIu3a,

npezcTaBieHuss U 00pabOTKM JaHHBIX (BKJIIOYash BHIOOP ONTHMAIBHOTO




pelieHus, moadOp JMHUM TPEHJA, PEUICHHE 3ahad IpPOTHO3HPOBAHMSA);
YMEHHUE HCHOJb30BaTh TAOMUYHBIE (pENAUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBATh JHYHOC WH(GOPMAIMOHHOE IPOCTPAHCTBO C
UCIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HHU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX

yCIyT, TUPPOBEIX 00pa30BaTEILHBIX CEPBUCOB




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

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

OcCHOBHBIE TEHACHIUHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHble
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpyHIMOBI TOCTPOEHMSI M amlMapaTHble KOMIIOHEHThl KOMITBIOTEPHBIX CETEH.
CereBbie mnportokonbl. Cerb HMurepHer. Agppecanuss B cetd HHTepHer.
[Mporokonsr creka TCP/IP. Cucrema nmomenubix umén. Paznenenue IP-cetn nHa

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

13

14

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs U
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamstu. [llaGmonsl g omucaHus
rpymi ¢aiinos

CkopocTp mepenauv  JaHHBIX. 3aBHUCHUMOCTh  BPEMEHM  IepeJayd  OT
nH(pOpPMaIMOHHOTO 00BEMA JaHHBIX U XapaKTEPUCTHK KaHAJIa CBSI3U
HIudposanre naHHBIX. CHMMETpUYHbIE U HecUMMeTpuuHble mHUQpbL. [ndpsr

npocroil 3amensl. [Hudp Lezaps. udp Buxkenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitoniie 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. Paccrostnne Xammunra. KonupoBaHue ¢ mOBTOpEHUEM OUTOB.

Konasr XsMmMuHTa
Teopetuueckrue 0CHOBBI UHPOPMATUKHI

JlBouuHoe  KoaupoBaHuE. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenoue ®ano. IlocTpoeHne OHO3HAYHO NEKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

Teopernueckue mnoaAXoAbl K OIEHKE KojiudecTBa HHGopmauuu. EauHuIbI
u3MepeHus KonuuecTBa HHpopManuu. AlpaBUTHBIA IOAXOJ K OIEHKE
KonuyectBa MH(pOpManuu. 3akoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptiu. Madopmanus u BepositHocTs. @opmyia lllennona

2.3

Cuctembl cumcnenus. Pa3BépHyTas 3amuch ILETbIX M JPOOHBIX YHCEN B
HO3UIIMOHHON cucTteMe cuucieHus. CBOMCTBAa NO3UIIMOHHOM 3alHiCU YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUSL. AJIFOpI/ITM HepeBo,ua ICJI0T0 4Ynciia u3 P-H‘-IHOfI CUCTEMBbI CUHUCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoJa KOHEUHOH P-muHON ApoOu B AECATHUHYIO.




2.4

2.5

ANTOpUTM MEepeBo/a ILEJOro YMcia W3 JECATHYHON CHCTeMBI cuucieHus B P-
nuHyro. IlepeBox KoHe4WHOH aecsATHUHOW Jpobu B P-nmunyro. J[BomuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmerndeckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHHS

TponuHas ypaBHOBEIIIEHHAs CUCTEMa CUHUCIIECHU. J[BONYHO-/IeCITHYHAs CUCTEMaA
CUHCIIEHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbie KogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenue wHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIIEHNI

2.6

2.7

2.8

2.9

KomupoBanue n3obpaxenuii. Ouenka nHGOpMaMOHHOTO 00bEMa TpadruecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOAWPOBaHUA LBETA. HBGTOBBIG
monenu. KogupoBanue 3Byka. OneHka HH(GOPMAlMOHHOIO 0O0bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PASPAAHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMs. BpickasbiBaTenbHble (OPMBI
(npenukatel). KBaHTOpBI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxaecTBa. JJornyeckue onepannuy 1 onepanyuy HaJl MHOKECTBAMH.
3aKkoHBl anreOpbl JIOTUKU. OKBHUBAJEHTHBIE IPeoOpa3oBaHUs JIOTHUECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

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

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIC AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC  HOPMAJbHBIC (1)0pr1,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

Jlornueckue »sIeMEHTBHI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psanbiii cymmarop. [loctpoeHue cxeM Ha JOTMYECKUX 3JIEMEHTax Mo
3aITaHHOMY JIOTHYECKOMY BBIPQXEHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHHS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mogenn u mopenupoBanue. llenn MopenupoBaHus. ANEKBaTHOCTb MOJIEIH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopMann3aius IpUKIaIHbIX 3a/1a4.
[IpencraBienne pe3ynbTaToOB MOJACTUPOBAHUS B BUAE, YAOOHOM JJIsl BOCTIPUSTUS

yenoBekoM. ['paduueckoe npeacrapieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TPadUKH).

[IpeacraBnenue uenbIXx 4YHCENl B NaMsATH Kommblorepa. OrpaHUyeHHOCTh
JTUana3oHa 4YHcell TMPH OTrpaHWYEHWH KoiudecTBa paspsnoB. I[lepernonHeHue
paspsHOl ceTkH. be33HakoBbIie U 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGutoBbIe JorMueckue onepanuu. Jlorndeckuii, apupMeTHUECKUl U

nukmnueckuit  casurd. [lludpoBanne ¢ moOMOMIBIO MOOMTOBOW  OIepaIuu




2.12

2.13

2.14

«uckinouaromiee I

IIpencraBieHue BEIECTBEHHBIX YMCEN B NIaMATU KOMIIBIOTEpA. 3Hadallasi 4acTh
U NopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. [IpoGnembl
XPAHEHMUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsanoB. BelnonHeHue omnepanuii ¢ BEIIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIe TOHATHA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. Pemienue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBFHOTO MYTH MEXIYy BepIIMHaMU Tpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX NYTEH MEXAy BEpIIMHAMH OPUEHTUPOBAHHOIO AIMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpadoB U 1epeBbEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOIIETO MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MosiHOM nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, OMUCAaHHE CTPATETHH WIPbl B TaOnuuyHOW (dopMme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITAN. Breiur PBIIIHBIC CTPATCTUU

CpeI[CTBa HCKYCCTBCHHOT'O HWHTCIIJIICKTA. I/I,HCHTI/I(I)I/IKEIHI/IH n IIOUCK
I/I306pa)I(GHI/II>’I, paciio3HaBaHUEC JIUII. Hcnons3oBaHne METOIOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcroap30BaHne METOIOB HCKYCCTBECHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA alroputMa. MammHa TeIOpHHra Kak YHHBEpPCAJIbHAS

MOJEJb BEIUMCICHUMN

3.2

OneHka CIOXKHOCTH BbIUMCIEHHH. Bpemst paboTel M 00BEM HCIONB3yeMO
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHUAJIBHON
cinoxHoctd. IlepebopHble anroputmbl. IlpuMepsl pa3IUYHBIX aITOPUTMOB

peICHUA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMUYHYIO CIIOKHOCTH

3.3

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIPABIEHUS HMCIOJIHUTEISAMU M BBIUMCIMTEIBHBIX anroputMoB. OmnperneneHue

MCXO/IHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMblil pe3yabTar

3.4

Anroputmbl  00pabOTKM HATypalbHBIX YHCEN, 3alMCAHHBIX B IO3UIIMOHHBIX
cHUCTeMaX CYHCICHMs: pa3OMeHHe 3aluCd YHUCIa Ha OTACIbHbIE IHQPHI,
HaxXOoXJICHHE CYMMbl W MPOU3BEACHMS LHU(p, HAXOXKICHHE MaKCHUMaIbHOM

(MUHUMATBLHOM ) IU(PHI.




[IpencraBnenue uyucna B BUjae HaOopa MPOCTBIX COMHOXXUTENIEH. AJTOPUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMaNa3oHe

C MIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

MHOFOpa3p5[,I[HBIe OeJIbIC Yuciia, 3aga4u ,Z[J'IPIHHOfI apI/I(bMeTI/IKI/I

3.6

S3sik mporpammuposanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycioBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (¢aitnax. TekcToBble W JABOUYHBIC (HAIIIbI.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue w3 ¢aiina. 3amuch B
(aii.

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

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U pyHkuuu. Mcnonbp3zoBaHue crexa ais

oprann3anv pCKypCHBHBIX BbI3SOBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHUI C momolibio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHus] ypaBHEHMi: MeToj mepebopa, MeETOJ IOJIOBUHHOTO JIEJIEHUS.
[IpuOnmxE€HHOE BBIUMCIIEHHE JUIMH KPHUBBIX. Bpluncienue miomanei ¢uryp c
MTOMOIIBI0 YUCJIEHHBIX METOJIOB (METOJ HPSIMOYTOJIbHUKOB, METOJ Tpameruii).
[Touck wmakcumyma (MUHUMYMa) QYHKUMH OJHOW IEpEeMEHHOH MEeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JAaHHBIX.  BcTpoeHHble  (QYHKIIMM  sI3bIKa
MIPOrPaMMHUPOBAHUS JIJIsl 00paOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBA IOSABJICHUH CHMBOJIA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBA IO MPOOEIBbHBIM CHUMBOJIAM, MOWCK TOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEeHa HAiJEHHON MOJCTPOKHM Ha IPYTYIO CTPOKY.
I'eneparst Bcex CJIOB B HEKOTOpPOM an(aBUTE, YIOBIETBOPSIOUINX 3aJaHHBIM

orpannueHusM. [IpeoOpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BpraucieHne  0000IIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHMBa WJIM YHCJIOBOM IOCIEIOBATEIbHOCTU
(CyMMBI, TPOU3BEACHUS, CPEIHEr0 apuPMETHYECKOT0, MUHUMAIBHOTO U
MaKCUMaJbHOTO DJJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YyIOBIIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
Anroput™Mbel paboOTHl C 3JIEMEHTaMH MacCHMBa C OJHOKPAaTHBIM MPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MmaccuBa. IIpocTbie METOIbl COPTHUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBkamu). CopTHpOBKa
ciusaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

IIOMCK B OTCOPTHPOBAHHOM MAaCCHBEC




3.11

3.12

3.13

JIByMepHBIE MacCMBBI (MaTpulbl). ANTOPUTMBI 00paOOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEpHOI'O MAacCUBAa, I1€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHBBI,  OTOOpaxkeHus).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JAHHOTO TEKCTa

Crexku. AHaNM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpAXCHHSA. BblumcieHue
apu(METHYECKOTO BBIPAXKEHUS, 3aIIMCAaHHOTO B MOCT(GUKCHOM (opme.

Oqepezm. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. [locTpoeHHMe MHHMMAJIBHOTO OCTOBHOTO JI€peBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTell MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AlUKIMUYECKOro rpada. AJIropuTm
JlerkcTphl

JepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO ApUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMsl 00xoa aepea. Vcnonb3oBaHue cTeka U
ouepenu ans o0Xoja aepena

JluHaMH4YeCKOEe IPOrpaMMHUPOBAHNE KAK METOJ PELIEHUS 33[a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YyIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
MIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCYET KOJIUYECTBA

BAapuWaHTOB, 3ala4v OIITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTHI U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
PazpaboTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTIO TMOIXO/A.

Wukancynsuus, Hacae10BaHue, MoJIUMOphu3M
WudopmaninoHHbIe TEXHOIOTHH

Ananu3 naHHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
Kjaccuukanus, KilacTepusanusi, aHaiau3 oOTkJIOHeHWH. IlociemoBaTenbHOCTH
perieHus 3a1a4y aHaM3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BBIOOp M (WIM) TOCTPOEHHUE MOJAETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalIM3alus JaHHBIX, MHTEpIpeTanus pe3ynbratoB. [Iporpammubie
cpenctBa u HMHTepHeT-cepBHUCH Ui OOpaOOTKM M NPEICTABICHUS JTAaHHBIX.

bonwsmme nanabie. MammaHOE 00yUueHne

4.2

AHamu3 [aHHBIX C TIOMOIIBIO 3JCKTPOHHBIX TaONHIl. BerymMciIeHHe CyMMBI,
cpemHero  apudMeTHyecKkoro, HauOosbmiero (HAaMMEHbBINETO)  3HAYCHUS

nuanasoHa. Beruncnenue kodpduIMeHTa KOPPESIIMU JBYX PSJAOB JTaHHBIX.




[TocTtpoenne crombuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkuuid. [lon6op nMHUYM TpeHa, pelleHue 3ajayd MPOrHO3UPOBAHMSL.

Pemenue 3aaa4 OITUMH3allH C ITIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_[

4.3

Juckperusanusi 0Opud  MaTEMaTHYECKOM  MOJCIUPOBAHUU  HEMPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaruueckue MOJAECIM B SKOHOMHUKE. BbruuciurenbHbie
SKCIIEPUMEHTHI ¢ MojensaMu. OO0paboTka pe3ynbTaToB ASKCIEepuUMeHTa. MeToj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJEIUPYEMbBIX
O0BEKTOB M TMpoIeccoB. BoccTaHOBIEHHE 3aBUCHUMOCTEH MO pe3yiabTaTam

JKCIIEPUMEHTA

4.4

4.5

4.6

BeposiTHOCTHBIE MOJIEIIH. Meronsl Momnte-Kapio. NmurannonHoe

MOACIINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

Tabnuunble (pensiroHHbIe) 0a3bl JaHHBIX. TabnuIa — mpecTaBIeHue CBEACHUI
00 ommoThnHEBIX 0OBekTax. Ilone, 3ammch. Kimrou tabmuuer. Pabora ¢ roroBoit
0a30i naHHBIX. 3anogHeHue 0a3bl AaHHBIX. Ilouck, copTupoBka M (GuIbTpaLus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢  IapaMeTpaMu.
BeruucnisieMsle 1osist B 3ampocax.

MHuorota0ianunble 0a3bl JaHHBIX. TUIbl cBs3ell Mexay TabnuuaMmu. BHemHuit
kimo4. LlenoctHoCTh 6a3b1 TaHHBIX. 3aMIPOCHl K MHOTOTaOIMYHBIM 0a3aM JaHHBIX
TexctoBbiit mpoueccop. CpencrBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypupOBaHHBIE TEKCTOBBIE IOKyMEHTHI. CHOCKH, OTJIaBJICHHE.

[IpaBuna UUTHPOBAHUS MCTOYHMKOB U odopmieHHs Oubanorpapuueckux

CCBIJIIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ndopmaruka (B 2 yactsax); 10 knace. yriayoneHHoe oOydenue [1onskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BMHOM. Jlabopatopus 3HaHU»; AKIIMOHEpHOE 00111ecTBO «M31aTenbCcTBO
«IIpocBenieHue»

» Uadopmaruka (B 2 gacTsx); 11 kmacc. yrmybnennoe odydenune [Tomskos
K.1O., Epemun E.A. OO0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«BHOM. JlabopaTopus 3HaHMi»; AKITMOHEpHOE 0011ecTBO «M31aTenbCTBO

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET
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