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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOnEHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHH K pe3yJabTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a takxke (enepanbHoOil paboueit
IPOrpaMMbl BOCITUTAHHSL.

[IporpaMmma mo wuHpoOpMaTHKEe HAET MPEACTABICHUE O IIEeNAX, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHUS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mnpenmera «MHdopmaruka» Ha yriayOJa€HHOM YpOBHE, YCTaHABIIMBAET
00s13aTenbHOE IIPEIMETHOE coJiepKaHue, IIPeLyCMaTpPUBAET ero
CTPYKTYPUPOBAHHE IO pa3jejiaM U TeMaM Kypca, ONpEAeIIIeT pacipeeIeHUE ero
Mo Kjaccam (rojiaMm M3y4eHus ), 1a€T MpUMEPHOE paclpeesieHue y4eOHbIX YacoB
N0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIYeMYI0 (IpUMEpPHYIO)
NOCIEA0BATEAbHOCTh  MX  M3y4eHUS C  y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTHKM Y4eOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXC.

[Iporpamma o nHpoOpMaTHKE ONpPEIEIAET KOJTMUECTBEHHBIE U KAYECTBEHHBIE
XapaKTepUCTHKU Y4eOHOro Marepuasa JUlsl KakJI0ro roja u3yyeHus, B TOM YUCIIE
JUISL COIEPKATEeIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTeCTallH oOyyarouuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCyAapCTBEHHOW UTOTrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBIsieTCs
OCHOBOM [IIl COCTaBJIEHUS AaBTOPCKUX Y4YEOHBIX NPOrpaMM U YYEOHHUKOB,
NOYPOYHOI0 IJIAHUPOBAHUS Kypca YUUTENIEM.

Nudopmatuka B cpeHem o01ieM o0pa30BaHUU OTPAXKAET:

CYITHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCUUIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOKHOCTH aBTOMAaTU3aIlMU WH(DOPMALIMOHHBIX
IPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs]  WH(MOPMATHKH, TPEXKAEC  BCETrO
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIPABIEHUE U COLUAIBHYIO Chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
NEeSATETbHOCTH.

Kypc uHbopMaThku Ajis ypoBHS CpEIHEro OOIIero oOpa3oBaHUS SBISICTCS
3aBEpUIAIOIIUM 3TallOM HEMpPEpPhIBHONW TMOATOTOBKM OOydYalomuxcst B 00JacTu
uHDOPMATUKA U HUH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha cojiep)KaHue Kypca MH(OpPMATHUKK YPOBHS OCHOBHOIO 00IIero oOpa3oBaHUs U
OMBIT ~ MOCTOSSHHOTO  MPUMEHEHHS]  MH()OPMAIMOHHO-KOMMYHHKALMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETALNI0 U 0000IIeHHE
3TOTO OIBITA.



PesynpTaThl  yriayOiaEHHOrO ypoOBHS HM3y4eHHMs ydyeOHOTrO MpeameTa
«Hpopmatukay OpPUEHTHUPOBAHbI HAa TMOJYYCHUE KOMIIETEHTHOCTEH IS
nocienyroneil npodeccuoHaIbHOM  NIeATeNbHOCTH KaKk B paMKax JaHHOU
peIMEeTHON 00JacTH, TaK U B CMEXKHBIX ¢ Hell obnacTsax. OHU BKIIIOYAIOT B CEOs:

OBJIaJICHUE KJIIOUYEBBIMU TMOHATHSMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSL JaHHas MpeAMeTHas 00JacTh, pAaclO3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB U B3aMMOCBSI3€H, CIIOCOOHOCTH IEMOHCTPUPOBATH Pa3IUYHbIC TOAXObI
K U3YUYEHUIO SIBJICHUI, XapaKTEepHBIX JJI1 U3y4aeMOU NpeIMETHON 00JIacTH;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUUECKUE 3aJlayH,
XapakTepHbIe JUIsl HCIOJIb30BAHUS METOAOB M HMHCTPYMEHTapus JaHHOU
npeIMeTHON 00J1acTH;

HaJIM4Me TPEACTABICHUN O JaHHOW MPEeAMETHOW 00JIAaCTH KaK IIEJIOCTHOM
TEOpUU (COBOKYNMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU O00JACTIMU
3HAHUU.

B pamkax yriny0Gi€HHOTO ypoBHSI U3yueHUs MHMOpMATHKUA 00ecreuynBaeTCs
1[eJICHANPABJICHHAs] TIOJITOTOBKA OOYYarONIMXCsl K MPOJIOKEHUIO 00pa3oBaHUsS B
OpraHu3anusXx  MNpoPEeCcCHOHAIBHOIO  00pa3oBaHUs IO  CHEHUATBLHOCTSIM,
HEMOCPEJACTBEHHO CBS3aHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepusi, MH(OpMalMOHHasT 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBbl M TEXHOJOTHU, MOOWIIbHBIE CHUCTEMbl W CETH, OOJbIIIME [aHHBIE W
MalIuHHOE OO0y4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIIeH, WCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBBIC
TEXHOJIOTUU, CHUCTEMbI paCIpe/eIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOW U
JTIOTIOJTHEHHOM PeaIbHOCTEM.

OcHoBHasi 1enb uU3ydeHUsi yuyeOHoro mnpenmera «WHdpopmatuka»y Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUYeHHE
JaJbHEUIIIET0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIETEHIIMM O0ydYaromerocs, ero
TOTOBHOCTH K JKM3HU B YCIIOBHSX pa3BUBaroIErocsi HHHOPMAIIMOHHOTO 00IIIeCTBa
Y BO3paCTalONIeil KOHKYPEHIUH Ha PBIHKE Tpyaa. B CBA3M C 3TUM H3ydyeHUE
uHpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpPMHPOBAHHOCTh MHUPOBO33PECHHS, OCHOBAHHOTO HAa TMOHUMAHUU POJIH
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(hOpPMHPOBAHHOCTh YMEHHMM pa3iau4ath (aKThl W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BUJETh HUX CBS3b C KPUTEPUSMHU OLECHHUBAaHUA U CBS3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOM LIEHHOCTEN, ITPOBEPATH HA IOCTOBEPHOCTD U
0000611aTh HH(pOPMAITHIO;



c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUNH O  BIMSHUM  HMH(POPMAIIMOHHBIX
TEXHOJOTHHA Ha JKM3Hb 4YeJloOBeKa B OOIIECTBE, IMOHMMaHWE COIUAJIBHOTO,
SKOHOMHUYECKOTO, MOJMTHYECKOTO, KYJIbTYPHOTO, HOPUIUYECKOr0, MPHUPOIHOTO,
OPrOHOMHYECKOTO,  MEIWIMHCKOTO HW  (PU3MOJIOTMYECKOTO  KOHTEKCTOB
WH(OPMAITMOHHBIX TEXHOJIOTHH;

MIPUHATHE MPABOBBIX M TUYECKUX ACIIEKTOB MH()POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHWE OTBETCTBEHHOCTH JIFOJEH, BOBJICYEHHBIX B CO3JJaHUE M UCIIOJb30BAHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHNE HHPOPMAIIH;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB Y4EOHOM, MPOEKTHOM, HAy4HO-
HCCIIEIOBATENbCKOM M TBOPYECKOW NESATENIbHOCTH, MOTUBAIMUA OOYYaIOIIMXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHpopmaTuka» BBIICIAIOTCS YETHIPE
TeMaTUYECKUX pa3jiena.

Pasznen «LludgpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJEMEHTOB IM(POBOTO OKPYKEHHMs, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEJICTB ONEPAIMOHHOM CUCTEMBI, padOTE B
cetd UVHTEpHET M UCHOJIB30BAHUIO WHTEPHET-CEPBHUCOB, HHGOPMAIIMOHHON
0€30IacCHOCTH.

Paznen «Teoperuvyeckue oOCHOBbI HHGPOPMATHMKH» BKJIIOYAeT B ceOs
MOHATUMHBIA anmapaT HWHQOPMATHKH, BOMPOCH KOJUPOBAHHUS HWH(pOpMAIIUH,
U3MepeHuss MHOOPMAIIMOHHOTO 00BhEMA JIaHHBIX, OCHOBBI aJreOphl JIOTUKH U
KOMITBIOTEPHOT'O MOJICTTUPOBAHUSI.

Paznen «AjaropurmMbl M NPOrpaMMHPOBAHME)» HAIMPABJICH Ha Pa3BUTHE
AITOPUTMUUYECKOTO MBIIIUICHUS, Pa3pad0TKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dhopMUpPOBaHUE HABBIKOB PEaU3allMy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «udopmManmoHHbIe  TEXHOJOTMH»  TIOCBALIEH  BONPOCAM
NPUMEHEHUST WH(OPMAIIMOHHBIX TEXHOJIOTHH, pealu30BaHHBIX B MPUKIATHBIX
MPOTPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHalIu3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAOMUIl NJIs pPEIIeHUs
MIPUKJIAIHBIX 33/1a4.

B npuBenénHom panee coaepkaHuu ydyeOHoro mnpeamera «MHbopmaTrkay
KYPCHBOM  BBIJICJICHBI  JIOTIOJHUTEIbHBIE TEMbI, KOTOpPbIE HE BXOJAT B
00s13aTENBHYIO IPOTPAMMY O0yUYEHHUSI, HO MOTYT OBITh MPEIOKEHBI I H3yUCHUS
OTJICTTbHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIIAMCS.

YrayOnéHHpli ypOBEHb U3yYeHHUS HHPOPMATUKU PEKOMEHIyeTCs IS
TEXHOJIOTUYECKOTr0  TpoQuisi, OpPUEHTUPOBAHHOTO HAa  HMHXEHEPHYIO U
nHpopMaIMOHHYIO0 Cc(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3YyYCHUS
nH(OpMaTHKHA 00ECIIEUYNBACT: MOATOTOBKY OOYYarONIUXCsl, OPUCHTHPOBAHHBIX Ha



CHEIUAIbHOCTH B 00JacTH HWHOOPMAIMOHHBIX TEXHOJOTUH W HHKCHEPHBIC
CICIUAIBHOCTH, Y4YaCTHE B IPOCKTHOM W MCCIICIOBATEIBCKON JIEATEIbHOCTH,
CBA3aHHOM C COBPEMCHHBIMH HANpPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHH, TMTOATOTOBKY K YYaCTHIO B OJIMMIINAIAX U Clla4ye
EnuHoro rocymapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocemoBaTeIbHOCTh M3YYCHHUS TEM B Tpejeiax OJHOTO Troja OOydeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS TPH IIOJTOTOBKE padoucit
MIPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO11ee YnciIo YacoB, PEKOMEHAOBAHHBIX JIJIs1 U3y4eHUs UHPOpMATHKU — 272
yaca: B 10 ximacce — 136 gacoB (4 4aca B Henenmo), B 11 kimacce — 136 gacoB (4 gaca
B HEJICITIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTH

TpebGoBanusi TeXHUKM O€30MACHOCTM U THUTHEHBI TMpH paboTe ¢
KOMIBIOTEPAMH U APYTUMU KOMIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHLMIIBI PaOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPaMMbl  MPOIECCOPOM.
OmnepatuBHas, NOCTOSHHAasT M JOJroBpeMeHHass namsaTb. OOMEH JaHHBIMU C
OMONIBIO IKUH. KOHTPOIIIEpHI BHEIIHUX YCTPOUCTB. IIpsAMOn 10CTyn K ITaMsITH.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiensHble BBIYVCIICHUS. MHoromnpoueccopHbie CUCTEMBI.
CynepkoMibloTepsl. PacnpenenéHHbple BbIUNMCIUTENbHBIE CUCTEMBI U 00paboOTKa
OonbIIMX JaHHBIX. MoOOWIbHBIE IM(PPOBBIE YCTPOWCTBA MU HMX pOJIb B
KOMMYHUKAIUAX. Bcerpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJUIEPHL.
Po6oTr3npoBaHHbIE TPOU3BOICTBA.

[TporpamMMHOe obecriedeHre KOMIbIOTEPOB U KOMIBIOTEPHBIX CUCTEM. Bubl
IporpaMMHOro obecrieyeHus: U uX HazHaueHue. OcoOEHHOCTH HPOrpPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoHcTB. IlapamienbHoe mNporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepalnroHHbIE CUCTEMbl. Y THIIMTHI.
HpaiiBeppl  ycTpoiicTB. MHCTamsuuss W JAEUMHCTAUIALUSA  OPOTrPAMMHOIO
o0ecrniedeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelieHus W UMEHOBaHUS (alljIoB B
nosiroBpeMeHHon namatu. [llabnons! 11t onucanus rpyni (haisos.

[IporpammHuoe oOecneuenue. JIuieH3upoBaHue MPOrPaMMHOI0 0OECTIeUeHUsI
u uudpoBeix pecypcoB. IlponmpuerapHoe u cBOOOAHOE MPOTrPaMMHOE
obecneueHne. Kommepueckoe 1 HEKOMMEPUYECKOE HCIOJIb30BAHUE MPOrPaMMHOTO
obOecrieueHrss U IUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHaBIMBaeMasl
3aKoHoarenbecTBOM Poccuiickon @enepanuu 3a HEIPABOMEPHOE UCIIOJIb30BAHUE
POrpaMMHOro o0ecredeHus U HUPPOBBIX PECYPCOB.

[IpyHIMIBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CerteBblie npotokonbl. Cetb UHTEepHET. Anpecauus B cetu MuTepHet. [IpoTokos
creka TCP/IP. CucremMa JOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mozceT ¢ IOMONILI0 Macok moxacereil. CereBoe
aagMuHucTpupoBanue. [loflydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpeneneHue MaplipyTa JIBUKEHHS
ITAKETOB.

Buner  npestenbHoctn B cetu  HMutepHer.  CepBucel  MHTepHeTa.
['eonndopManmoHHbIe CUCTEMBI. | €00KaIIMOHHBIE CEPBUCHI PEATLHOTO BPEMEHU



(Hanpumep, JIOKalMs MOOWJIBHBIX TEIe(POHOB, OMpPENETICHUE 3arpyE€HHOCTH
aBTOMAarucTpaseil), tHTepHET-TOPTrOBIIs, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHbIE 2JIEKTPOHHBIE CepBUCHI M yciyrd. CollMalibHbIE CETH —
OpraHu3alvs KOJUIEKTMBHOTO B3aWMOJCUCTBUS UM OOMeHa naHHbIMU. CeTeBoi
ATUKET: TMpaBWia TMOBeIeHUS B KuOepmpocTpancTBe. [Ipobiema MoOmIMHHOCTH
nostyueHHoi uHopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C MCIOJIb30BAHUEM
WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoTuid. O0mue mpoOieMbl 3aIuThl
uadpopmaruu  u  uwHbOpMmarmoHHOW  Oe3omacHocTH. CpeacTBa  3aIUTHI
nHpOpMaIIMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATHU3UPOBAHHBIX
uHopMaIMOHHBIX  cucTemax. IIpaBoBoe obecrneueHue UHOOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpamienue  HECAHKIIMOHUPOBAHHOIO  JOCTyNMa K  JIMYHOU
KOH(UIEHIIUATIBHOW WH(OpMAIINK, XpaHAIICHCS Ha MEPCOHATBLHOM KOMITBIOTEpE,
MOOWIIbHBIX yCTpoMcTBax. BpemonocHoe mporpaMmHoe obOecrieueHrne u CrocoObl
O0prOBl C HUM. AHTHBUPYCHBIE MporpamMmbl. OpraHuzaius JAYHOTO apXuBa
uHpopmaruu. PezepBHoe konuposanue. [laponbHas 3anmra apxusa.

[[uppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IUQPHI.
[udper npoctoit 3amensl. [ludp Lesaps. [udpp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmarus, nanasie U 3HaHuA. MHDOpMaliMOHHBIE TTPOLIECCHl B MPUPOIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W JAUCKPETHBIC BEJIWYMHBI M CUTHaIBL. HeoO0XoauMocTh
JTUCKpeTh3auu uHopmaluu, NpeaHa3HAYEeHHOW ISl XpaHEHWs, Mepenayud u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIbI.
JlekoupoBaHre COOOIIEHUM, 3alMCaHHBIX C MOMOIILI0 HEPAaBHOMEPHBIX KOJIOB.
Ycinosue @Pano. IlocTpoeHHe OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enuauibl n3mMepenust komuectsa nHpopmanuu. AiadaBUTHBINA MOAXOA K
OIICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch LEJIbIX W JpOOHBIX YHUCET B
MO3UIIMOHHOW cucTeme cuuciaeHus. CBOMCTBA MO3UIIMOHHOW 3amuCH  YuCIa:
KOJIMYECTBO UG B 3aMUCH, MIPU3HAK JCIMMOCTH YMCJIa HA OCHOBAHUE CHCTEMBI
CUMCJIEHUS. AJITOPUTM TIEPEBO/IA LIEJIOr0 Ynciia U3 P-u4HOM CUCTEMBbI CUMCIICHUS B
JNECATUYHYI0. AJTOPUTM MepeBoJa KOHEUHOU P-uuHOM npoOu B NECSITHUHYIO.
ANTOPUTM TMEpeBOja 1LEJIOr0 YHUCia U3 ACCATUYHOW CHUCTEeMbl cuucieHus B P-
nuynyto. llepeBon koHewHOW necsaTuyHOM Jpodbu B P-nunyr. [[BouuHas,
BOCbMEPUYHAS W LIECTHALATEPUYHAS] CUCTEMbI CUMCIICHUSI, CBSI3b MEXKY HUMHU.



Apudmernueckue ornepanydd B MO3UIMOHHBIX CHUCTEMAaxX CUMCIeHHUs. TpouyHas
YPaBHOBEILIEHHAS! CUCTEMA CUUCIICHUS. JIBONUHO-IECITUYHASL CUCTEMA CUUCIIEHUS.

KomupoBanne TtekctoB. Komupoka ASCII. OpHobGaiiTHBIE KOIUPOBKH.
Craagapr UNICODE. Kommpoka UTF-8. Omnpenenenue uH(POPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKkux JaHHBIX MPHU 33JJaHHBIX pa3pelieHuH U ITyOrHe KOJUPOBaHUS I[BETA.
[[BetoBhie Monenu. BekTtopHoe komupoBanue. Dopmartel rpadudeckux (aitios.
Tpéxmepnas rpaduka. OpakTanpHas rpaduka.

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

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BeIcKasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyIIeCTBOBAHMS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKEHUS.
Jlornueckue TtoxnmecTsa. Jloka3aTenbCTBO JIOTMUECKUX TOXKIAECTB C IOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepaluy U onepaluy HaJ MHOKECTBaMHU.

3aKkoHBl aIreOpbl JOTUKU. ODKBUBAJICHTHBIC MPEOOpa3OBaHUS JIOTMUECKHUX
BbIpakeHUU. Jlornueckue ypaBHEHHSI 1 CUCTEMBI YPABHEHHU.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTMUECKUX
GyHKIMA OT KOJIMYECTBA apryMeHTOB. [1oJHbIe CUCTEMBI TOTUUECKUX (DYHKITHM.

Kanonnueckne  gopmbl  jmormueckux  BbipakeHuil.  CoBepIlIEeHHBIC
JIU3BbIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOpPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHMUS IO TabJIUIIE UCTUHHOCTH.

Jlormueckue »sneMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. [locTtpoeHne cxeM Ha JOTMYECKUX DBJIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBneHne HENbIX YUCET B MaMATH KOMIIblOTEpa. OrpaHU4YeHHOCTH
JMana3oHa 4Yucel MOpH OrpaHUYEHUH KoJinuecTBa pa3psanaoB. llepenonHenue
pa3psIHON CeTKH. be33HakoBbIEe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIH
JIOTIOJTHUTENBHBIN KOJ OTPULIATEIIBHBIX YUCE.

[lobutoBbie norumveckue omnepauuu. Jlornyeckuid, apupmMeTuyeckuii u
nukandaeckut  casuru. llludpoBanue ¢ mnomomipl0 TOOMTOBOM — omeparuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YMCEN B MaMSITH KOMIIBIOTEpA. 3Haualas
4acTh W MOPSAJOK yucia. Jlnana3oH 3HaA4eHWI BelleCTBEHHbIX yucen. [Ipobiemsl
XPAHEHUsI BEIIECTBEHHBIX YHUCEJ, CBSI3aHHBIE C OIPAHUYCHHEM KOJHMYECTBA
pa3psaoB. BeimonHeHune omnepanuid C BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIIMOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI H IPOrPaAMMHPOBaHUeE

Omnpenenenrne BO3MOXHBIX PE3yJlbTaTOB padOThl MPOCTEHIINX aJrOpPUTMOB
YIPABJIICHHUS HCIIOJIHUTEISIMU M BBIYMCIHATEIBHBIX anropurmos. OrmpexneneHue
UCXOIHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET JAaTh TpeOyeMblil pe3ysbTar.

Oramnbl pemieHus 3a7ad Ha KoMIbloTepe. MHCTpyMEHTalbHBIE CpPENICTBA:
TPAHCIATOP, OMIAMUMK, MpodunupoBumK. KoMmmunsuus u uHTEpHperanus
nporpamMm. BupTyanpHble MalllMHBI.

WuterpupoBanHas cpeaa pa3pabOTKu. MeToapl  OTIaAKH  MPOTPAMM.
Hcnonb3oBanue TpaccupoBOuUHbIX Tabmun. Otiagounbii BbeiBOA. [lomarosoe
BBITIOJTHEHNE NTPOTrpaMMebl. Touku octaHoBa. [IpocMOTp 3HaYEHUI ITEPEMEHHBIX.

Azpik  mporpammupoBanust (Python, Java, C++, C#). Tumbl JgaHHBIX:
LICJIOYUCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIC, JIOTHYECKHE. BeTBiieHus.
Crmoxnple ycnoBus. lluknel ¢ ycnoBueM. llukibl 1O mEpeMEHHOM.
B3auMo3aMeHsI€MOCTh  pa3MYHbIX  BUAOB  IMKIOB. HBapuaHT UUKIA.
CocraBneHue IUKIA C HMCIOJIB30BAHUEM 3apaHee ONPEIEIEHHONO WHBapHaHTa
LUKJIA.

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

AnTropuTMBI 00pa0OTKM HATypalbHBIX YKCEN, 3aIMCAHHBIX B MO3ULMOHHBIX
CUCTEMax CYMCIICHUs: pa3OMeHue 3amMcu 4Yucia Ha OTAENbHBbIE IHU(PBI,
HaxXO0XJIEHWE CYMMbl M NpPOU3BENEHUS IUQp, HAXOXKIECHUE MaKCUMaIbHON
(MuUHUMAaTBHOW) UG PHI.

HaxoxnaeHnue Bcex MpOCTBIX YMCEN B 3aJJaHHOM AuariaszoHe. IIpencrasiienue
YyHucia B BUJI€ HA0Opa MPOCThIX COMHOXKUTEIEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTKa JaHHBIX, XpaHAuxcs B (aitnax. TekcToBbie U TBOMYHBIC (Dailiibl.
daitnoBbie niepeMeHHbIe ((ailnoBbie ykazartenu). Urenuwe u3 (aitna. 3anuck B
Gait.

Pasz0Ouenue 3amaun Ha noazanauu. [loamporpaMmel (pouenypsl U GyHKIUH).
Pexypcus. PexypcuBnble 00bekThl ((pakransl). PexypcuBHBIC mponenypsl u
¢ynkun. Mcnonb30Banue cTeKa Al OpraHu3alii peKypCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOJMOTEKH fA3bIKA MPOTrpaMMHUPOBAHUS.
[loaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIICH.
MoaynbpHBIA IPUHIUIT HOCTPOEHUS NPOTPAMM.

Yucnenusle MeToAapl. ToyHoe W OpUOMIKEHHOE pEIICHUA  3a/adyH.
YucneHHble METObl PELIEHUS] YPABHEHUI: MeTO/1 niepedopa, METO MTOJIOBUHHOTO
nenenus. [lpubnmx€HHOE BBIUMCICHHE JIMH KPUBBIX. BhluncieHue rmuiomaaen
Guryp ¢ INOMOUIbIO YMCIEHHBIX METOAOB (METOJ HPSIMOYTOJIbHUKOB, METOJ



tpaneuuii). Ilouck wmakcumyma (MUHUMyMa) (QYHKIMH OJHOM TI€pEMEHHOU
METOJOM MOJIOBUHHOTO JIEJICHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIIMU  sI3bIKA
MIPOTrPAMMHUPOBAHUS I 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJIMYECTBA TOSBJICHUM CHMBOJIAa B CTPOKE,
pa3OueHue CTpPOKM Ha CJIOBa MO MPOOENIbHBIM CHMBOJIAM, IOUCK MOJACTPOKHU
BHYTPU [TaHHOW CTPOKHM, 3aME€Ha HAWJAEHHON MOACTPOKM Ha JPYIYHO CTPOKY.
['eHepanus BceX CIOB B HEKOTOPOM aiihaBUTE, YIOBIETBOPSIONINX 3aaHHBIM
orpannyeHusM. [IpeoOpa3oBaHue yucia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl M TIOCJIENOBATENILHOCTH 4KCeNl. Briuncienne o0000IMIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MIPOU3BEJCHUS, CPEIHEro apuhMEeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JlaHHOMY YCIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBka 0AHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTHUPOBKU (METO.
My3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBkamu). COpPTUPOBKA CIUSHHUEM.
brictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBII TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBbl (MaTpulbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MAacCHBOB: 3aM0JHEHHE ABYMEPHOTO YHCIOBOTO MAacCHBA MO 3aJJaHHBIM IIPaBUJIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MAacCHBE, BBIUHMCIEHUE MaKCUMyma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACcCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JIBYMEpPHOT'O MacCHBa.

NupopmanuoHHbIe TEXHOJIOIUH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOWCKa M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuieil.  CTpyKTypUpOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTBI PEIeH3UPOBAHUS B TEKCTOBBIX mporieccopax. OOauyHbie CEPBUCHL.
HenoBast mnepenucka. Pedepar. I[lpaBuna 1uuTHpOBaHUS HUCTOYHUKOB U
oopmieHust Oubmmorpadguueckux ccoutok. OdopMieHue CIucKa JIUTEPaTypHhl.
3HAKOMCTBO C KOMITBIOTEPHOW BEPCTKOM TeKcTa. TeXHUYECKUE CpeicTBa BBOJIA
Tekcta. Crenuanu3upoBaHHBIE CpPEACTBA PEAAKTUPOBAHUS MaTEMaTHYECKHUX
TEKCTOB.

Ananu3 naHHbiX. OCHOBHBIE 33J]a4M aHalv3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccudukanums, Kiactepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allusl TaHHBIX, UHTEpIpETausl pe3ysbratoB. [IporpammHubie cpeacTBa u



WHTEPHET-CEPBUCHI JJi1 00paOOTKM U MpPEICTaBlICHUs aHHbIX. bosbiine naHHbIe.
MammunHoe o0yuenue. HTenekTyanbHblil aHaIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO AIEKTPOHHBIX TAOIUI. BbIYMClIeHHEe CyMMBI,
CpEIHEro apu(PpMETHUECKOr0, HAMOOJBIIETO (HAUMEHBIIET0) 3HAUCHUSI TUAana30Ha.
Brruncnenne koad¢uimeHTa KOppeasiuu ABYX psAIOB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYaThIX W KPYroBbix jguarpamm. Iloctpoenue rpadukos
bynkuuii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4u MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIICHWE YPAaBHEHUHM C TOMOIIBIO MOA00pa mapameTpa.
OnTuMu3anys Kak NOWCK HAWIYYIIEro peuieHusl B 3alaHHbIX ycioBusX. LlemeBas
GyHKUMs, orpaHuuyeHusa. JIokaiabHble M TJIOOATBHBIA MUHHUMYMBI LEJIEBOU
¢yHkun. Pemenue 3a1a4 ONTUMU3ALNN C TOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KVIACC

Teopernyeckune 0CHOBbI HHPOPMATHKHU

Teopernuecknue MNOAXOAbl K OLEHKE KoJM4ecTBa HWH(pOpMauu. 3aKoH
annuTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHPopManus U BEpOSATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTtusi naHHbiX. Anroputm RLE. Anroputm Xaddmana.
Amroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C TMOTEPSAMH. Y MEHBLICHUE
rIIyOMHBI KOJupoBaHus 11BeTa. OCHOBHBIE Uaen anroputMmoB cxatus JPEG, MP3.

CkopocTh mepeayu  JaHHBIX. 3aBUCHMOCTb BPEMEHM Iepefadyu  OT
UH(POPMAIIMOHHOTO 00bEMA JaHHBIX M XapaKTEpUCTUK KaHasa CBA3M. [IpuyuHbI
BO3HMKHOBEHHUSI OIIMOOK Mpu mnepenadye JaHHbIX. Koapl, mno3Bosstomume
OoOHapy>KuUBaThb W HUCIPaBJIATh OIMIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ noBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI CHUCTEMBI W HUX B3auMozeucTBue. CHUCTEMHBIN
s dexT. Yrnpapnenue kak nHOOpMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenmn n mopenupoBanue. Llens mMoaenupoBanus. COOTBETCTBHE MOJEIU
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Lein MoaenupoBaHus. Dopmanusaius
MIPUKJIAIHBIX 3a]a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM s
BOCHpUATHUS yesloBeKOM. ['paduyeckoe npeacTaBieHue JAHHBIX (CXeMbl, TaOIHUIIb,
rpadukn).

I'padbl. OcHoBHBIE noHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIbIO
MaTpUl] CMEXHOCTH, BECOBBIX MaTpHUIl, CIIHCKOB CMEXKHOCTH. Pemenue
ATOPUTMUYECKUX 3a7]a4, CBA3AHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJBHOTO MyTH MEXIy BepIIMHAMU Tpada, ompeaeneHue KOIMYecTBa
pa3IMYHBIX IIyTE€d MEXKIy BEPIIMHAMM OPHUEHTUPOBAHHOIO ALUKIAYECKOIO

rpada).



HepeBbsi. bunapnoe nepeBo. JlepeBbsi moucka. CriocoObl 00xona nepesa.
[IpencraBnenne apupMeTUUECKUX BBHIPAXKEHUM B BHJIE JepeBa. [ucKpeTHbIe UTphl
JIBYX UTPOKOB C MojHOM nHpopManuei. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKCaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOro MHTeJIeKTa. CepBHCHI MAIIMHHOTO IEpEBOJAa U
pacrno3HaBaHusl yCTHOUW peuu. KorHuTuBHbIE cepBUCHl. MaeHTrdukanms u mouck
N300pKECHUN, pacro3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
VM cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosb3oBaHHE METOIIOB
MCKYCCTBEHHOIO MHTEJUIEKTa B oOydarouux cucreMax. Vcrnonb30BaHHE METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B pobororexHuke. uTepuer Bemeil. IlepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEJUIEKTYaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI U TIPOrPaAaMMHPOBaHUeE

QopMmaim3anus  NOHATHSA — anropurma.  Mammnaa  TeropuHra — Kak
YHUBEpCaJIbHasl MOJIeJIb BbruuciieHuil. Te3uc Y€pua—TrropuHra.

OreHka CIOXHOCTU BblUMCICHUH. BpeMs paboTel U 00bEM HCIONB3yeMOMH
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  AJTOPUTMOB. AJITOPUTMBI  MOJMHOMHUAIBHOU
cinoxHocTH. IlepebopHbie anroputmbl. [Ipumepsl pa3IUYHBIX aAJITOPUTMOB
peleHns OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IIMYHYIO CIIOKHOCTb.

[Touck mpoOCTBIX YHUCEN B 3aJaHHOM JWAIla30HE€ C IOMOLIBIO aJIrOpUTMa
«petero DparocheHay.

MHoropa3psigHbI€ 1IeJIble YMCTa, 3a/1a4d JJIMHHON apu()METUKH.

CnoBapu  (accoUMaTHBHBIE MAacCUBBI, OTOOpa)ke€HUsA). XOII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bblumncienue
apu(pMETUYECKOTO BbIPAKEHHUS, 3aITUICAHHOTO B TOCTPUKCHON opme.

Ouepenu. Mcnonb3zoBanue ouepeau 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMaJIbLHOTO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOTro rpada. KomuyecTBo paziauuHbIX
nyTeld MeXay BepIIMHAMU OPHUEHTHUPOBAHHOTO AllMKIMYECKOro rpada. Aaroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa UIsl 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIe anropuTmbl o0xoda naepesa. Mcnonb3oBaHue creka u
ouepeau st 00Xo/1a JepeBa.

JlnHamMu4eckoe NpPOrpaMMHUpPOBAHME KAaK METOJ pEIIeHUs 3aaad  C
COXpPaHEHHEM NPOMEKYTOUHBIX PE3YJIbTATOB. 3aJauyH, PEUIAEMbIE C MOMOILBIO



JUHAMUYECKOTO MPOTPaAaMMUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (PYHKIUH,
MOJICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBAa M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXOJA.
WNukancynsiuys, Hacae0BaHKue, MOTUMOpPHU3M.

Cpenbl ObicTpodi pa3paboTku mporpamm. lIpoekTupoBanue wuHTEpdeiica
nosib3oBaTens.  Mcrnonb30BaHWE TOTOBBIX — YNPABIAEMBIX  3JIEMEHTOB IS
MOCTpOEHUS HHTEpdeiica.

O030p  s3bIKOB  mporpammupoBanus.  [lomstTue o  mapagurmax
POTrpaMMHUPOBAHUSL.

HNudopmanuoHHbIe TEXHOJIOTHHU

OTtanbl  KOMIIBIOTEPHO-MAaTEMATUYECKOTO0  MOJEIMPOBAHMS: IOCTAHOBKA
3ajayu, pa3paboTKa  MOJENW, TECTUPOBAHME  MOJENH, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIN3 PE3YJIbTATOB MOACIHPOBAHUSI.

JuckpeTn3anuss OpU MATEMATHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
npoueccoB. MoaenupoBanue ABWKEHUA. MonaenupoBaHue OHMOJIOTHMUYECKHUX
cucteM. MaremaTuueckue  MOJEIM B SKOHOMHUKE.  BbluucnuTenbHble
HKCIIEPUMEHTHI C MOJEIISIMHU.

OOpaboTKka pe3yJabTaTOB SKCHEPUMEHTA. METOoJT HaMMEHBIINX KBaJPaTOB.
OrneHKa YHCIOBBIX MAapaMeTpOB MOJEIHUPYEMbIX OOBEKTOB M  IPOILIECCOB.
BoccraHoBieHre 3aBUCUMOCTEN MO Pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoast Monte-Kapno.  MMutaumonsHoe
MozenrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensimoHHBIE) Oa3bl JMaHHBIX. Tabnmuna — mpeacTaBiICHUE
cBegeHuii 00 ogHoTMHHBIX oOBekTax. Ilone, 3ammchk. Kimrou Tabmuimel. PaGoTa ¢
roroBoil 0a3oil naHHbIX. 3amojgHeHue Oa3bl JaHHBIX. [loWCck, cOpTUpOBKa U
bunbTpalys IaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpoChl C MapaMeTpamu.
Briuncnsemblie moJsi B 3ampocax.

Mmuorotabiuunbie  0a3bl JaHHBIX. THUIBI CBS3€M MEXIy TaOIHUIlaMHu.
Bremnuii kro4. [lenocTHOCTh 6a3b1 TaHHBIX. 3aMPOChl K MHOTOTA0JIMYHBIM O0a3am
JTAHHBIX.

NutepHer-ipuiioxkenus. 1loHaTue o cepBepHON U KIIMEHTCKOM YacTsAX CauTa.
TexHonoruss «KIUEHT — CEpPBEP», €€ NOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML wu kackamubix tabmur ctuieit (CSS). Cuenapuu Ha s3eike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caliToB. Y cayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.

BBon m300pakeHUi ¢ UCIOJIb30BAHUEM PA3IMYHBIX IU(GPOBBIX YCTPOUCTB
(undpoBeIX (poTOANMIapaTOB M MUKPOCKOIIOB, BHJIEOKAMEpP, CKAHEPOB M APYTUX



ycTpoiicTB). I'paduueckuii pegakrop. Pazpemenne. Kagpuposanue. Vcnpapienue
nepcrekTuBbl.  I'mcrorpamma. Koppekimuss  ypoBHEH, KOppEKUHs — IIBETA.
OOecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIbTPBI.

MHorocnoiinele n3o0paxenus. TexkcroBble cion. Macka cnos. Kanausl.
Coxpanenue BblfieieHHOW obOsactu. [loaroToBka miumtocTpauuii Juisi BeO-CaToB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bektopnast rtpaduka. I[lpumutuBsl. H3MmeHeHue mOpsaKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussle. @opmaTsl BEKTOPHBIX
pucyHkoB. VMcnosib3oBaHue KOHTYpOB. BeKTOpu3alus pacTpoBbIX H300paKEHUN.

[IpyHIMIBI  ITOCTPOCHUSA M PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHHEe HWCTOYHUKOB OCBELICHMS.
Kamepnl. AnautuBHbie TexHosioruu (3D-mpuntepsl). [loHdaTtne o BUpTyadbHOU
PEaIbHOCTH U JOTOJHEHHOW PEabHOCTH.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
o0yJarommxcs pPYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpUEHTAlMi, NO3UTUBHBIX BHYTPEHHHX
yOeXAeHUIM, COOTBETCTBYIOIMX TPAAUIMOHHBIM LEHHOCTAM POCCUHUCKOIO
OOLIECTBA, pACUIMPEHUE KUZHEHHOIO OMbITA M OMbITA JESITEIBHOCTU B IMPOIECCE
peanu3aluy  CpeACTBAaMM  ydyeOHOTrO IMpeAMETa OCHOBHBIX  HAalpaBIICHUU
BOCIIUTATENBHOU JESITEIBHOCTH.

B pesynpraTe wu3yueHuss MHPOPMATHUKHM Ha YpPOBHE CPEAHETO OOIIEro
oOpaszoBaHus y oOydatonierocst OynyT copMHpOBaHbI CIEIYIOIINE JTUUYHOCTHBIE
PE3yNbTATHI:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX IIpaB W OOsI3aHHOCTEH, YBa)KCHHE
3aKOHa M TPaBONOPSAIKA,  COOJIIOJIGHUE  OCHOBOIOJATAIOIIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH()OPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh TMPOTHBOCTOSATH HJEOJOTUU OSKCTPEMHU3MA, HAMOHAIN3MA,
KCeHO(pOOUMU, AUCKPUMHUHALMU 1O COLMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOE OTHOILIEHHUE K UICTOPUYECKOMY HACIEIUI0, TOCTHKEHUIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HAaYeHUs UHPOPMATUKH KaK HAyKU
B KU3HHU COBPEMEHHOTO O0IIECTBA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYas OSCTETUKY HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH pa3JIMYHbIE BHUABl HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAaHHOTO Ha UCMOJIb30BaHUU HHPOPMAITMOHHBIX TEXHOJIOTHIA;

S) pu3u4ecKoro BOCNUTAHMS:

chOpMHPOBAHHOCTh  3J0pOBOrO W  Oe3omacHOro  o0Opa3a  KHU3HH,
OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3J0POBbIO, B TOM 4YHCIE 34 CYET



coOto/IeHusl TpeOOBaHUM 0€30MacHON dKCIUTyaTalluu CPeACTB MH(GOPMAIIMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM WM COLHAIBHOMU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATD TAKYIO JEATEIbHOCTD;

uHTEepec K cdepaM MNpoPecCHOHATLHON AESTENbHOCTH, CBS3aHHBIM C
WHOOPMATUKON, MPOTPAaMMHUPOBAHUEM U HMH(POPMANMOHHBIMH TEXHOJIOTHIMH,
OCHOBAaHHBIMHA Ha JOCTIKCHHUSX HAayKd WH()DOPMATUKH M HAYIHO-TEXHUYICCKOTO
nporpecca, yMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOp Oyayumieil mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3ZHEHHBIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHusi, B TOM 4YHuclIe C Y4€TOM BO3MOXKHOCTEH HMH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUSI HAYKHU, JOCTHXKEHHUSIM HAayYHO-TEXHUYECKOrO Iporpecca H
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(HOPMAITMOHHBIX PECYPCOB,
MH(POPMAITMOHHBIX TPOIECCOB U HH(OPMAIIMOHHBIX TEXHOJOTHN B YCIOBUSIX
undpoBoil TpaHchopmMauu MHOTUX cep )KU3HU COBPEMEHHOIO OOIIECTBA;

OCO3HAHUE IIEHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B mpouecce QOCTHXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no wuHpopMaThke Yy OOYyYalrOIIUXCS COBEPIICHCTBYETCS  AMOIMOHAIBHBIN
WHTEJJIEKT, Mpe/roararonui copMrupoBaHHOCTh:

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aanTUPOBATHCI K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOIICH CTPEMIJICHUE K JOCTHKCHUIO LEJIU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEWCTBOBATh, MCXOMS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €ro MpPHU OCYIIECTBICHHUH KOMMYHHUKAIIMH, CIOCOOHOCTH K
COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemaTh KOH(IUKTHI.



METAINIPEIJMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalpeAMETHbIC
pe3yabTaThl, OTPAXCHHBIE B YHUBEPCAJBbHBIX YUEOHBIX NIEHCTBHUAX, a UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJbHBbIC Yy4eOHbIE JEHCTBUSA, KOMMYHHMKATHBHBIC
YHHUBEpCAIIbHBIC yUYeOHbIC NEHCTBHSI, PETYJISTHBHBIC YHUBEpCAIbHBIE Yy4eOHBIC
JICCTBUS, COBMECTHAS JACSITEIHHOCTb.

Ilo3HaBaTeIbHbIE YHHBePCAJIbHbIE YUeOHbIe JelCTBUS

1) 0a3oBble JJOrHYecKHe JAeCTBUS:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMmaTpuBath €€ BCECTOPOHHE;

yCTaHaBIMBATh CYIIECTBEHHbI NpPHU3HAK WM OCHOBAaHHUS ISl CpaBHEHMUS,
Kkiaccudukanuu u 00001IeHUS;

OTPENAETATh ILEeNU JEATEIbHOCTH, 3a/aBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,

BBISIBJISITH 3aKOHOMEPHOCTHU M IPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSX;

pa3palaThiBaTh IUIaH pEIICHHUsS MPOOJEeMbl C YYETOM aHaIU3a HUMEIOIUXCS
MaTepuaIbHBIX U HEMaTepruaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIEI0BATENbCKON U MMPOSKTHON JESTEIBHOCTH,
HAaBBIKAMHM  pasperieHus mpoOJieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHUsI MPAKTUUECKUX 3a]1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

OCYIIECTBIIATh Pa3NUYHbIe BUABl ACSITETLHOCTH MO TMOJYYCHHUIO HOBOTO
3HaHUS, €ro HHTEpIpeTalH, NPeoOpa3OBaHUI0 M MPUMEHEHHIO B Pa3iIMUYHBIX
y4eOHBIX CHUTyalUsX, B TOM YHCIE MPHU CO3JaHUU YYEOHBIX U COIHMAIBbHBIX
MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSMU U METO/IAMH;

CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTEIbLHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIUsX;



BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIJIBUTATh TUTOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHTHhI I JIOKa3aTelhCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIICHIS;

aHANMM3UPOBATh TIONYYCHHBICE B XOJC PpEIICHUS 3a7a4d  Pe3yJIbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh IEeJICHANIPABICHHBIA TMMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

YMETh TIEPCHOCHUTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYCCKYIO 00JacTH
KU3HENIEITeIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJEH, MpEjIaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

3) padora ¢ ungopmanmei:

BJIAJICTh HABBIKAMU MOJy4YeHUs WHOOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CUCTEMaTU3aluilo |
WHTEPIPETANNIO MHPOPMAIIMH PA3TNIHBIX BUIOB U ()OPM MPEACTABICHUS;

co3fgaBaTh TEKCTBI B pPa3IUYHBIX ¢dopmarax ¢ yIETOM Ha3HAYCHHS
uHpopMaIluu U IIEJICBOM  ayJUTOpPUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPEICTABIICHUS U BU3yaJIU3alliy;

OIICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh WH(POpMAIHH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHICCKUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBA  WH(MOPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMoJIcHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUsS, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

BIAJCTh  HABBIKAMH  PAacTlO3HABaHWS M 3alUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

1) oO1enme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax KU3HH;

pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIEHUS, MOHHUMATh 3HAYECHHE
COLIMAJIbHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKA KOH(IMKTHBIX CUTyallUd |
CMSITYaTh KOH(IUKTHI;

BIaJeTh  pa3IMYHBIMU  croco0amMu  OOIIEHUS W B3aUMOJEHCTBHS,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIE CUTYaIlUH;



Pa3BEPHYTO M JIOTMYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAasA AesITeJIbHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIHUBUIYATBHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUIEKTUBA;

NPUHUMATh €M COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJIWHUPOBATh JIEUCTBUS IO KX JOCTHKECHUIO: COCTABJATH IUIAH JCHUCTBU,
pacupenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pEe3YJIbTaThl
COBMECTHOM paboThI;

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

npejJiaraTh HOBBIE TPOEKTHI, OLEHMBATh UJEHU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) camoopranuszanus:

CaMOCTOSITETIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBISABISATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JESTENPHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH  pPELICHUS MpoOJieMbl €  YYETOM
HUMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacIIMpATh paMKH Y4EOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUI;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTUPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAUINH B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTyalUsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJITATOB LEISAM;

BJa/JeTh HABBIKAMU  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEpUIAEMBIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U



OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI PeIEKCUU ISl OLEHKH CUTYyalluu, BbIOOpa
BEPHOTO PEIICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS TI0 UX CHIXKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTUX TPU aHaJIU3€ pe3yJbTaToB
JEATEIIbHOCTH.

3) npuHATHS Ce0HA U APYTrUX:

MPUHUMATh ce0sl, MTOHUMAsi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;

MPUHUMAaTh MOTHBBI W apryMEHTbl JPYTUX NpPU aHalu3e pe3yJbTaToB
JEATEIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YeJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B mnponecce uzyuenus xkypca uHGOpMATHKU YriyOoJaéHHOro ypoBHs 6 10
Knacce oOydarommMucs OyAyT  JOCTHUTHYTBI — CICAYIOIIHME  IPEIMETHBIC
pe3yabTaThl:

BJIAJICHUE TPEACTABICHUSIMH O POJM HHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJE, TEXHUKE W OOIIECTBE, NOHATUIMH «HHGOPMAIIU,
«MH()OPMAIIMOHHBIA ~ TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBIY,
«cucTeMHbIN 3 PexT», «MH(POPMAIIMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BIAJICHUE METOJAaMH TIOMCKa HWHPoOpManmuu B ceTH VIHTEpHET, yMEHHE
KPUTUYECKU OIIEHUBATh MH(OpMAIIUIO, TOIYYSHHYIO U3 ceTu HTepHEeT;

YyMEHUE XapaKTepu3oBaTh OOJbIINE JaHHBIC, TMPUBOAUTH PUMEPHI
WCTOYHUKOB WX TIOJYYCHHUS W  HAMpPaBICHUS  HWCIIOIB30BAHUSA, yMCHHUE
KJIAaCCU(UIIMPOBAT, OCHOBHBIE 3aJaud aHalu3a JaHHBIX (TPOTHO3WPOBAHUE,
Kiaccudukanus, KJIacTepHU3aIlus, aHau3 OTKJIOHEHUH), MMOHUMATh
MOCJIEIOBATEIHLHOCTD PEIICHUS 3a]]a4 aHAIN3a JAHHBIX: COOp MEPBUYHBIX JTAHHBIX,
OUMCTKAa U OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/WIIM TIOCTPOEHUE MOJIETH,
npeoOpa3oBaHne JaHHBIX, BU3YAIU3AIHs TAaHHBIX, HHTEPIPETAIUS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX NPHHIIMIIOB YCTPOWCTBA W (PYHKIIMOHHUPOBAHHS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TCHACHIIMA PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUEC HaBbIKAaMU PabOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMHA TIPOTPAMMHOTO OOECIeUYCHHUsS IS pEIICHHs YYeOHBIX 3a7ad 110
BBIOpAaHHOM crieluann3aluu;

HAJIMYHE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUAIIAX OPTaHU3aNUU U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeid, 00 OOmMMX NPUHIUIIAX Pa3pabOTKW U (PYHKIIMOHHPOBAHUS HWHTEPHET-
TIPUJIOKEHUM;



NOHUMaHUE Yrpo3 HMHQPOPMALUOHHON O€30MaCHOCTH, HCHOJIb30BAHKE
METOJIOB M CPEACTB IMPOTUBOJEHUCTBHS AITHUM yIpo3aMm, COOJIOJEHUE Mep
0e30MacHOCTH, MPEIOTBPAIIAIOIINX HE3AKOHHOE PacCIpOCTpaHEHUE MEPCOHABHBIX
JAHHBIX, COOJIOIEHHE TPEOOBAaHUIN TEXHUKU O€30IMaCHOCTU U TUTHEHBI IIPU padoTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMHU IU(PPOBOTO OKPYKEHUS, TOHUMAHHE
MPaBOBBIX OCHOB MCIOJIb30BaHUSI KOMIIBIOTEPHBIX MpOrpamMM, 0a3 MaHHBIX U
pabotsl B cetu HTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIIAIIOB JUCKPETU3AINHA PA3TUYHBIX BHUIOB
uHbOpMaIlMK, YMEHHE ONpEeNeniTh HHPOPMAIMOHHBIA O0O0BEM TEKCTOBBIX,
rpaduueckux W 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax JUCKPETU3alluH,
YMEHHE OIpPEAENATh CPEAHIO CKOpPOCTh MepeAaud JaHHBIX, OLIEHHWBATH
U3MEHEHUE BpEMEHHM Iepefadyd Ipu H3MEHEHUH HH(POPMAIMOHHOTO 00BEMaA
JAHHBIX U XapaKTePUCTHUK KaHaya CBS3H,

YMEHHE HCIIOIb30BaTh MPU PEIICHUHU 3a/1a4 CBOWCTBA MO3UIIMOHHON 3alucu
YHCeJl, AITOPUTMA TIOCTPOEHUS 3allMCH YUCIa B TO3UIMOHHOM CUCTEME CUUCIIECHUS
C 3a/laHHBIM OCHOBAaHHEM M IMOCTPOCHHUS YMCJIA 10 CTPOKE, COAEpKallEeH 3aluch
3TOr0 4YHCla B TO3UIMOHHOM CHCTEME CUUCIEHHSI C 3aJaHHbIM OCHOBAaHUEM,
YMEHHE BBIMOJHATh apu(PMETHUECKUE OIepalrd B TO3UIMOHHBIX CHCTEMax
CUHCTICHHS,

yYMEHUE BBITIOJHATH MPeoOpa3OBaHMs JIOTUUECKUX BBIPAKECHHM, HCIIONB3YS
3aKOHBI aIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHOW HOPMAaJbHBIX (hOpMax MO 3aJlaHHOW Talimiie
UCTUHHOCTH, HUCCIIEIOBaTh 00JacTh MCTHHHOCTH BBICKA3BIBAHUS, COJAEPIKAIIETO
NEpPEMEHHBIE, PEeIIaTh HECIOKHBIE IOTHYECKIE YPABHEHHSI U CUCTEMBI yPaBHEHUH;

MOHMMaHUE 0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHCTEME CUMCIICHUS, HaXOKJIEHUE
BCEX MPOCTHIX YHCEI B 3aJJaHHOM JHara3oHe, 00paboTka MHOTOPa3psAHBIX IIENTbIX
YHCeNl, aHAJIU3 CUMBOJIBHBIX CTPOK M JPYTHUX), AITOPUTMOB TMIOMCKA U COPTHPOBKH,
YMEHHE OIpEeNessaTh CI0KHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccHuBa, IepeOOpHbIe
QITOPUTMBI, IBOMYHBIA TOWCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOI CIOKHOCTH IS PEIIeHHUsT OJTHOM 3a/1a4H;

BJIQJICHUE YHUBEPCAIBHBIM SI3BIKOM MPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JAaHHBIX W
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKIIMM, YMEHHE OCYILIECTBISATh aHAIW3 MPEIJIOKEHHOW MPOTrpaMMBbI:
ONPEAENATh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPHU 33JAHHBIX MCXOJIHBIX JAHHBIX,
ONpENENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJIyYEHHE YKa3aHHBIX



PE3YNIbTAaTOB, BBISBIATH JaHHBIE, KOTOPhIE MOTYT MPHUBECTH K OmmuOKe B paboTe
IpOrpaMMBbl, (GOPMYITHPOBATH MPETOKEHHUS IO YIIYIIICHUIO IPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYpUPOBAHHBIC TEKCTOBBIC JIOKYMEHTBI U
JIEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOIB30BAHIEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

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

B nponecce mu3yuenus xypca UHGOpMATUKU YTiyOJnE€HHOTO ypoBHS 6 11
Knacce oOydarOmMMUCS  OyIayT  JOCTUTHYTBHI  CJEAYIOIIHME  TPEIMETHbIC
pe3yabTaThl:

YMEHUE CTPOUTHh HEPABHOMEPHBIC KOMIBI, JOMYCKAIOIIUE OJHO3HAYHOE
JEKOJUPOBaHUE COo0OIIeHul (mpedrKCHbIE KOJIbI), MCIOJIb30BaTh MPOCTEHININE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OIIMOKU TIPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HANMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHMsI TIPH W3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPHHIIUITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATHS JTAHHBIX;

yMEHHUE pelllaTh aIrOPUTMHUUYECKHUE 3a7aud, CBA3aHHBIC C aHAIM30M rpadoB
(3amauM  TIOCTPOCHHUS ONTUMAIBHOTO TYTH MEXAy BepimimHamMu rpada,
OTpENCNCHUS]  KOJWMYECTBA  PA3NUYHBIX  MyTeH  MEXAy  BEpIIMHAMH
OPHUEHTHPOBAHHOTO AIMKINYECKOTO Tpada), YMEHHE HCIIOIb30BaTh JEPEBhs MPHU
aHaNMW3¢ W TIOCTPOCHWUW KOJOB W JUIA TPEACTABICHUS apU(PMETHICCKUX
BBIPKEHUIA, TIPU PEIICHUN 33]1a4 MMOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHIIITHYIO
CTPATETHIO UTPHI;

yMEHHUE pa3pabaTeiBaTh W PEaTU30BBIBATH B BHUJAC IporpamMMm 0a30BbIC
QITOPUTMBI, YMEHHE HMCIOJIb30BaTh B MpOrpamMMax JIaHHbBIE PA3JTUYHBIX THIIOB C
y4€TOM OTpaHWYCHUN Ha JUANa30H MX BO3MOXKHBIX 3HAYCHHM, MPUMEHSTH MPU
pEIICHUH 33]1a4 CTPYKTYPHI JaHHBIX (CITUCKH, CIIOBAPH, CTEKU, OYEPEIU, IEPEBbS),
UCITOJIB30BaTh 0a30BBIE OMNEpAlM CO CTPYKTYpaMHM JaHHBIX, TPHUMCHSTH
CTaHJapTHBIC ¥ COOCTBEHHBIC TOAMPOTPAMMBI JIJIT 00paOOTKH YMCIIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh MPHU pa3pabOTKe MporpaMM OHOITUOTEKU
MOANPOTPaMM, 3HaTh (YHKIIMOHAIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEICTB Cpelbl pa3paboTKH, yMEHHUE UCTIOIh30BaTh CPECTBA OTIAIKH MMPOTPAMM B
cpelie MporpaMMHUPOBaHUS, YMEHUE IOKYMEHTHPOBATh IPOTPAMMBEI;

yYMEHHE CO371aBaTh BeO-CTPaHUIIHI,



BJIaJIeHHE OCHOBHBIMU CBEICHUSAMH O 0a3zax JaHHBIX, HX CTPYKTYpe,
CpeACTBaX CO3/laHUS U PabOThl C HHUMH, YMEHHE HCIIOJIB30BaTh TaOIUYHBIC
(penaumoHHbIe) 0a3bl JaHHBIX (COCTABIATH 3alpOChl B 0a3ax JaHHBIX, BHIOIHATH
COPTHPOBKY U TIOMCK 3amucell B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAaHHBIX ) U CIIPABOYHBIC CUCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTeMAaTHYECKUE MOJIENN JIJIsl aHAIN3a
O0BEKTOB W TPOIECCOB: (OPMYIHPOBATH LEIb MOACTUPOBAHUSA, BBIMOIHATH
aHallu3 pe3yJbTaTOB, IMOJYYCHHBIX B XOJ€ MOJCIMPOBAHUS, OICHUBAThH
COOTBETCTBHE MOJEIN MOJCIHPYEMOMY OOBEKTY WM MPOLECCYy, MPEICTaBISATH
pe3yabTaThl MOJACTUPOBAHUS B HATTISIIHOM BUJIC;

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB LHU(MPPOBBIX TEXHOJIOTUN, TOHUMaHUE
BO3MOXXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, IHQPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB PaOOThI, BO3MOKHOCTEN U OrpaHUYEHUS
IPUMEHEHHUSI TEXHOJOIM MCKYCCTBEHHOI'O MHTEJIEKTa B Pa3IMYHBIX 00JacTX,
HaJIMYUE MPEJCTaBICHUA O Kpyre peliaeMbIX 3a7ad MalIMHHOIO OO0y4YeHUs
(pacnio3HaBaHMs, KIAaCCH(PUKAIMU U MPOTHO3UPOBAHUS) HATHUKE MPEACTABICHHUMA
00  HWCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHMA B  Pa3jMYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 Kommbrotep - yHHBEpcanbHOE yCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnbrotepHsie cetu 5
1.4 HNudopmanronHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per dopman 19 2
KOMIIbIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerotepnas apupmernka 7 1
Hroro no paszneny 40
Pa3zpnen 3. AlropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 2
33 UucrnenHble METObI 3
34 AAropuTMbI 00pabOTKH CUMBOJIBHBIX 5 |

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznean 4. UnopMaumoHHble TEXHOJIOTUH
4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM nupposbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Hudopmanius u nHGOpMaIIOHHBIE
1.1 Popua Popuar 10 25
MPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI O0BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHD 16 45
MpOrpaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
31 KoMmnproTepHO-MaTEMaTHUECKOE g )
' MOJIEJTMPOBAaHUE
3.2 Bba3sl nanHbBIX 10 4
3.3 Be0-caiitbr 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosnu4yectBo yacos DJIEeKTPOHHBIE
Ne ara ngposbie
/i Tema ypoka Beero Konrtpoubnbsie IIpakTnuyeckue fll3y‘leﬂl/lﬂ :)Iﬁlil;llonaTeﬂbnme
padoThI padoThI pecypes:
TpeOoBaHust TEXHUKH 0€30MaCHOCTU U
| TMTUEHbI U paboTe ¢ KOMITBIOTEPaMU U |
JAPYTUMH KOMIIOHEHTaMHU [IU(PPOBOTro
OKpY>KEHHUSI
) [TpuHUMIBI pabOTHI KOMIIBIOTEPOB U |
KOMITBIOTEPHBIX CUCTEM
3 OOMeH 1TaHHBIMH C TOMOILBIO LIHH. |
KoHTposieps! BHEIIHUX YCTPOHCTB
4 ABTOMaTHUYECKOE BBIIIOJIHEHNE IPOIPAMMBI |
IIPOLIECCOPOM
OmnepaTuBHas, TOCTOSTHHAS U
5 JOJTOBpeMEHHas aMsTh. KoHTposepbl |
BHEIHUX yCTpOHCTB. IIpsamoit noctym k
namsITu
6 CoBpeMeHHbIE KOMITbIOTEPHBIE |
TEXHOJIOTUU
ITporpammHoe oOecrieueHue
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOUJIBHBIX YCTPOICTB
g CucteMHOe IporpaMMHOE oOecrieueHue. |

OHepaHI/IOHHHC CHUCTCMBI




Yrunutsl. [[paiiBepbl yCTPOUCTB.

? [TapannensHOE MPOrpaMMUpPOBaHHUE

10 WNHcTannsauus u JeMHCTaIUTALMS
MIPOrpaMMHOTO O0ecreueHus
@aiinoBble cuctemsl. [IpuHIAIIBI

1 pa3MeleHust 1 UMEHOBaHUA (DailioB B
nonroBpeMeHHON namsaTh. [1[abnoubr mist
OnMcaHus rpyni (aitnos
3akoHognarenscTBO Poccuiickoit

12 ®denepanuu B 00J1aCTH MPOTPAMMHOTO
o0ecrnieueHns U JaHHBIX
[IpuHUKIIBI TOCTPOEHUS U annapaTHbie

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBble MPOTOKOJIBI

14 Certb HnTepHer

15 Paznenenne IP-cetn Ha moaceTn ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bunel nestensHocTr B cetu HTEpHET.

17 Cepsucel MHTepHeTa. ['ocynapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmannonnas 6€30macHOCTh

19 BpenonocHsle nporpamMmmHoe o0ecredeHre
U METOJ1bl OOpPBHOBI ¢ HUM

20 [IpakTnueckast pabota 1o Teme
"AHTHBUPYCHBIE IPOrPaMMBbI"

21 Opranu3zanus JMYHOTO apXHUBa

nHpopmanuu. PezepBHoe KonupoBaHue.




22

Hap OJIbHAs 3alldTa apXruBa

[u¢poBanune JaHHBIX

23

24

Anroput™m mmdpoanus RSA.
Creranorpadus

[IpakTuueckas pabota 1o Teme
"[lludpoBanue 1aHHBIX"

25

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

26

HenpepbiBHBIE 1 TUCKPETHBIE BETUYUHBI U
curHasibl. Heo0X01MMoCTh TUCKpeTH3auu
nHbOpMAaINH, IpeTHA3HAYEHHON /IS
XpaHeHHus, Tepeiayn 1 00paboTKU B
U(POBBIX cUCTEMAX

27

JIBonuHOE KOogupoBaHue. PaBHoMepHbIE 1
HepaBHOMEpHbIE KO/bI. JlekoanpoBaHue
COOOIIEHHH, 3alUCAHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

29

30

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JIEKOJUPYEMBIX KOJIOB C IIOMOIIBIO I€PEBA.
I'pad An. A. MapkoBa

EnuHums n3mepeHus KoJauyecTna
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJIM4ecTBa MH(popMaluu

CucreMbl CUHCIICHUS

31

32

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJIEHUS B IPYI'YIO

I[BOI/I‘{Ha}I, BOCbMCpHUYHAA U




33

meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHU A,
CBsA3b MCXKIY HUMHU

HBOI/I‘IHaH, BOCBMEpHUYHAA U

meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHUAA,
CBs3b MCXKIY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAAuaTCpuiIHasA CUCTCMbI CUUCIICHU A,
CB3b MCXKIY HUMHU

35

36

37

ApudmeTrdeckue ornepanuu B
MO3UITMOHHBIX CUCTEMaX CUHCIICHUS

TpOI/IqHaH YpaBHOBCUICHHAA CUCTEMA
CUHUCIICHUA

I[BOI/ILIHO-Z[GCSITI/ILIHaH CucCTeéMa CHUCJIICHUA

38
39

KO,I[I/IpOBaHI/Ie TCKCTOB

PactpoBoe konupoBaHue n300paxeHHit

40

41

42

43

[IpakTnueckas pabota 1o Teme
"Jluckperusanus rpapuueckoin
uHpopmanun"

I[BeToBBIE MOZENH. BekTOpHOE
KoaupoBanue. @opmartsl (haitnos.
Tpéxmepnas rpaduka. @paxranbHas
rpaduka

Koauposanue 3Byka. Ouenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX [PU 33JaHHBIX YaCTOTE
JUCKPETU3AINH U Pa3psIIHOCTH
KOJMPOBaHUs

[IpakTuyeckas pabora o Teme




44

" luckpeTrur3aus 3ByKOBOW nHpopMaru'"

OcHOBBI anreOpsl JIOTUKU

45

46

47

Jlornueckue oneparuu. Tabauibl
UCTUHHOCTH

Jlornueckue BeipakeHus1. Jlornueckue
TOXaecTBa. Jloka3aTenbCTBO JJOTHUYECKUX
TOXIECTB C [IOMOIIBI0 TA0IUIl HICTUHHOCTHA

[IpakTnueckas padbota 1o Teme

«HOCTpOCHI/IC H aHaJInu3 Ta6J'II/II_[
HCTUHHOCTHU B TaOJIUYHOM Iponeccope»

48

49

50

Jlormueckue Oorcpanyru 1 OoIcpannn Halq
MHOXKECTBaMH

Jloruueckue OIICpanru U OIICPalvi Hal
MHOXCECTBAMU

3aKOHBI anre6pLI JIOTHKH. DKBUBaJICHTHBIE
Hp606pa3OBaHI/I$I JOTHUYCCKUX Bpra)KeHI/Iﬁ

51

52

53

54

Jlornaeckme YpaBHCHHA U CUCTEMBI
YpaBHEHUU

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHUX
(GYHKIUHI OT KOJIMYECTBA apIyMEHTOB.
[TonHbIe cucTEMBI TOTMUECKUX (YHKIUI

Kanonnueckue opMbl TOrHYECKHX
BbIpakeHUI1. COBEpIIICHHbBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIEe (POPMBI, AITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOIHIIE HCTUHHOCTU

Jloruueckue 3J1€MEHTHI B COCTaBe




55

KOMIIBIOTEPA

Tpurrep. Cymmarop. MHoOropa3psiaHbii
CyMMAarop

56

57

58

59

60

[TocTpoeHune cxem Ha JTIOTHUYECKUX
3JIEMEHTaX. 3alKch JOTUYECKOTIO
BBIPA)KECHUS 110 JIOTHYECKOU CXeMe

MHuKpocXeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBienue HebIX YUCEN B TAMSATH
KoMIibtoTepa. OrpaHnYeHHOCTh AMAana3oHa
qycell IPU OTPAaHHUYEHUHU KOJIMYEeCTBa
paspsaoB. [lepenonnenue pa3psaaHoit
CETKH

be33HakoBbIC ¥ 3HAKOBBIC JaHHBIC.
3HaKoBbIN OUT. JIBOMYHBIIH
JOTIOJTHUTEIbHBIN KO/ OTPHUIIATEIbHBIX
qucen

[ToGuTOBBIC JTOTUYECKUE OTIEPAITIH.

Jlornueckuit, apudmernueckuit u
LUKJIMYECKUH CIABUTH

61

62

63

[Iudposanue ¢ mOMOLIbI0 TOOUTOBOMN
onepauuu «uckiovaromniee UM

Hpe,[[CTaBJ'ICHI/Ie " XPAHCHUC B IaAMATHU
KOMITIBIOTEPA BEICCTBCHHBIX YHUCEIT

Brinmonsenue onepauﬂﬁ C BCEIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIMOOK npu
BBIYHCIICHUAX

64

[IpakTuueckas pabora no teme «M3yuenue




mopaspAAHOro MalilMHHOI'O NpEACTaBJICHUA
OCJIbIX U BENICCTBCHHBIX YHUCEII»

65 AHaJIi3 aJropuTMOB 1
Oransl pelieHus 3a1a4 Ha KOMIIbIOTEPE.

66 NHcTpymeHTanbHbIE CPEACTBA: 1
TPAHCIIATOP, OTIAMIUK, TPOPUITHPOBIIUK
Cpena nporpamMmmupoBanust. Kommumsius

67 Y MHTEPIIPETALHS TPOTPAMM. |
Bupryansnsle Mamnebl. THTErppOoBaHHas
cpena pa3paboTKu

68 Meto/ibl OTJIAIKK TPOrPaMM 1

69 Turmsl IepeMeHHBIX B SI3BIKE |
MIPOrPaMMHUPOBAHHUS

70 O06paboTKa LETbIX YUCEIT 1

71 O6paboTKa BEIIEeCTBEHHBIX YUCEI 1

72 CrnyyaiiHble U TICEBIOCITYYaliHbIE YnCIa 1

73 Bersnenus. CnoxHble ycI0BUS 1

74 [uxsl ¢ ycnoBueM 1
[{uKIIBI 110 IEpEMEHHOM.

75 B3aumo3zameHs1eMOCTh pa3InyHbIX BUI0B 1
IIUKIIOB

76 O6paboTka HaTypaJbHBIX YHUCETT C 1
HCIOJIb30BaHUEM ITUKJIOB
HaxoxaeHne BceX MPOCTHIX YUCEIT B

77 3alaHHOM Juanaszone [Ipaktuaeckas ! 0.5
pabota no Teme «Perienue 3a1a4 METOJI0M '
nepedopar»

78 WNuBapuaHT nukia 1




79

JIoKyMeHTHpOBaHUE MPOTrpamMmm

O06paboTka JaHHBIX, XPAHSIIUXCS B

80 .
(aiimax

81 PazOuenue 3agaun Ha OA3a/1a4H
Vcnonb30BaHue cTaHAapTHOM OMOIMOTEKH

2 A3bIKa IporpaMMmupoBanus. [lonkmouenne
OUOIMOTEK MOAIIPOrPaMM CTOPOHHUX
IIPOU3BOUTENIEH

83 [Toanporpammsl (Tpoueaypsl U ¢ YHKITUHN)

84 [TomnporpamMmel (iponeypsl ¥ (pyHKITHH)

g5 IIpakTryeckas pabora o Teme
"PazpaboTka moamnporpamm"
Pexypcus. PekypcuBHbIe 00BEKTHI

26 (ppakransl). PekypcuBHbIE pOLIENYpPHI U
¢bynkuuu. Mcenonp3oBaHue cTeka Jis
OpraHU3alK PEKYPCUBHBIX BBI30BOB

g7 [IpakTnueckast pabota 1o Teme
"PexkypcuBHBIE TOATPOrpaMMBbI"

33 MoaynbHBIN IPUHLUII IOCTPOCHUS
porpamMm

89 YucneHHble METOIbI

90 [IpakTnueckas pabota 1o Teme
«HucneHHOe peleHne YpaBHEHUI

91 Hcnonb30BaHue TMCKPETU3ALUH B
BBIUUCIIUTENBHBIX 3a/1a4ax
[IpakTnueckas pabota 1o Teme

92 «[IpubmmxEHHOE BRIYUCIICHUE JTJIUH

KPUBBIX U IUIOIIAAEH GUTyp»




93

94

95

[IpakTrueckas padota nmo teme «llouck
MakcuMyMma (MUHUMYMa) (QyHKIIUN

O6paboTka CUMBOJIBHBIX JIaHHBIX.
AJTOpUTMBI 00pPaOOTKH CHMBOJIBHBIX
CTPOK: MOJCYET KOJUYECTBA MOSIBICHUN
CHUMBOJIa B CTPOKE

AnropuT™MBI 00paOOTKH CUMBOJIBHBIX

CTPOK: p336I/IeHI/IC CTPOKH Ha CJIOBa I10
Hp06eHBHBIM CHMBOJIaM

96

Anroput™bl 00pab0OTKH CUMBOJIBHBIX
CTPOK: IIOMCK IIOJCTPOKU BHYTPH TaHHOH
CTPOKH; 3aMEHA HAlICHHOM NIOJCTPOKHU Ha

JIPYTYIO CTPOKY

97

[IpakTnueckas padbora 1o Teme
"O06paboTKa CTPOK C UCIOJIL30BAHUEM
(GyHKIUI cTaHJapTHON OMOJIMOTEKH S3bIKa
MporpaMMupoBaHus”

98

99

['enepanus ciioB B 3a1aHHOM aji(haBUTE
MaccHuBBI ¥ TOCHEN0BATEILHOCTH YHCE.

[IpakTuueckas pabota 1mo Teme
"3amnonuenue maccusa'

0.5

100

101

102

OO6001EHHbIE XapaKTEPUCTUKN MacCHBa

JInHeMHbBIN NOMCK 3aJaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHetHBIA TONCK 3aJaHHOTO 3HAYEHHS B
maccube"

[IpakTuueckas padora no Teme "[louck
MHHUMAJIBHOTO (MaKCUMaJILHOTO)

0.5




3JIEMEHTA B YUCJIOBOM Maccuse"

CopTupoBKa 0JJHOMEPHOTO MacCHBA.
[IpocTeie METOIbI COPTUPOBKH.

103 1 0.5
[IpakTrueckas padota mo Teme "IIpocTeie
METO/Ibl COPTUPOBKH Maccupa'
CoptupoBka ciusinueM. beictpas

104 COpPTHPOBKA MaccuBa (aJIrOpUTM | 0.5
QuickSort). ITpakTrueckas padota 1mo Teme '
"BricTpas coptupoBka maccupa"
JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [Ipaktuueckas pabora 1o reme 1 0.5
" JIBOMYHBINA MOUCK"

106 JIByMepHbIE MaCCUBBI (MaTpPHULIbI) 1

107 AAroputMsl 00pabOTKH MaTPHIL 1

108 Pemenue 3a1ay ananu3a JaHHBIX 1

109 CpencTBa TEKCTOBOrO Ipolieccopa 1

110 KomnberorepHas BEpcTKa TEKCTa 1
[IpakTryeckas padota no Teme "Bépcrka

111 JIOKYMEHTOB C MaTeMaTUYECKUMHU 1 1
dbopmynamu"

112 NHCcTpyMEHTHI peLieH3UPOBAHUS 1

113 [IpakTnueckas pabota 1o Teme | |
"MHOrocTpaHu4YHbIE JOKYMEHTHI"
Oo6naunblie cepBuchl. KomiekTuBHast

114 pabota ¢ nokymeHntamu. [IpakTuueckas | 0.5
pabota no Teme "KomnnexktuBHas pabota ¢ .
JIOKyMEeHTaMu"

115 AHamu3 ganHbIx. boiapime naHnHble 1




116

117

MarmmaHoe oOydeHue

AHanu3 JaHHBIX ¢ TOMOMIBIO 3JIEKTPOHHBIX
TalJInI

118

119

[IpakTruyeckas padora o reme "AHanus
JAHHBIX C MOMOIIIBIO AIEKTPOHHBIX
prlavng

[TocTpoenue rpadgukoB QyHKIIHIA.
[IpakTuueckas padbota 1o Teme
"HarnsaHoe nipeacTaBieHue pe3yabTaToB
CTaTUCTHYECKON 00paOOTKU JaHHBIX B
BUJIC TMarpaMM CPEICTBAMH PElaKkTopa
ANEKTPOHHBIX Tabnui"

0.5

120

121

122

123

Jlunun tpenna. Ilpaktuueckas padota o
teme "[logbOop nuHUK TpPEeHIA,
IIPOrHO3UpoOBaHue"

ITon6op mapamerpa. [IpakTuueckas padbota
1o TeMe "UncieHHOoe pellieHne ypaBHEHU I
C TIOMOIIBIO TOI00pa mapameTpa”
OnTumu3anus Kak MOMCK HAWITy4IIero
pELIEHNs B 3a/JaHHBIX YCIOBHSIX.
[IpakTryeckas pabota no Teme "Perenne
3a/1a4 ONTUMHU3ALUHU C IOMOIIBIO
ANEKTPOHHBIX Tabnui"

PesepBHOE Bpems

0.5

0.5

0.5

124
125

PesepBHOE Bpems

PesepBHOE Bpems

126
127

PesepBHOe Bpems

PesepBHOE Bpems

— | | | |




128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHoe Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHoe Bpemst 1
135 PesepBHOE Bpems 1
136 PeszepBHOe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

I[TPOTPAMME




11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakrnyeckue fl[3yqennﬂ :)Iﬁlil:lllOBaTeﬂbHLIe
padoThI padoThI pecypesI
KonugectBo nnpopmarnmu 1
2 AJITOPUTMBI CoKaTUsl TAHHBIX 1
Anroputm Xaddpmana 1
[IpakTuueckas pabora no teme "Cixkatue
4 JAHHBIX C IIOMOLIBIO AJITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
AJTOpUTMBI CKATHS TaHHBIX C TIOTEPSIMHU.
6 [IpakTuueckas padora no teme "Cixxatue | 0.5
naHHbIX ¢ otepsamu (anroputMsl JPEG, '
MP3)"
CkopocTb nepeiauu JaHHBIX 1
[TomexoycToNYuBbBIE KOJBI 1
9 [IpakTnueckas pabota 1o Teme | |
"[TomexoycTroitunBbie KOIBI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumoJeiictBue. CucTeMHbIN 3P QexT. 1
VYnpasienue Kkak HHQOPMALMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogenu 1 MOJETMpPOBaHKUE 1
12 I'pader 1
13 Pemienue 3a1au ¢ momouisio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTrueckas padota mo teme "Ilonck

16 BBIMIPBILTHONW CTPATEruu B UTPE C IOJHON
uHpopmanuein"

17 CpenctBa HCKYCCTBEHHOTO MHTEIIJICKTA

13 [IpakTuueckas padbora no teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEIeKTa"
dopManuzanus NOHITHS AITOPUTMA.

19 Mammuna TrroprHra Kak yHuBepcaibHas
Mozelb BeluucieHuil. Teznc Yépua—
Trropunra
[IpakTuueckas pabota mo Teme

20 "CocraBiieHH€e POCTOM MPOTPaMMBbI IS
MamuHbl Teropunra"

21 Mamuna ITocra

22 Hopmansnsie anropugmel Mapkosa
ANTOpUTMUYECKN HEPA3PEIINMBIE 3a/1a4H.

23 3anavya octaHoBa. HEBO3MOXKHOCTH
aBTOMATUYECKOM OTJIAJKU IIPOrpaMM

24 Co>XHOCTh BBIYUCIICHUHN
[Torck MpOCTHIX YKCeIT B 3aJaHHOM

25 JIMara3oHe ¢ MOMOIIBIO AITOPUTMA
«pemeto Dparocheran

26 [IpakTruyeckas padora no Teme "[lonck
IIPOCTBIX YHUCEN B 33JaHHOM JlMana3zoHe"

7 MHoropa3psiiHbIe LeNIble YUCIa, 3aJa4u

JUTMHHON apu(METUKH




28

29

30

IIpakTryeckas pabora no Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT0pa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
OTOOpaKEeHHMS ). XAI-TaOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBapsl 1711 3aIaHHOTO TEKCTa
[IpakTuyeckas paborta 1o Teme

"[TocTpoenue andaBUTHO-YACTOTHOTO
crioBaps Jyis 3aIaHHOTO TekcTa"

31

AHanmm3 TeKcTa Ha €CTCCTBCHHOM S3BIKE.
Brigenenune mocneaoBaTeIbHOCTEH IO
H_Ia6J'IOHy. Perynﬂprle BBIPAKCHUA.
YacToTHBIN aHAIN3

32

33

34

[IpakTnueckas pabora no teme "AHnanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. AHanM3 NPaBUIBHOCTH CKOOOYHOTO
BBIpAKCHUS

Brruucnenue apudmernueckoro
BBIPQ)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme

35

[IpakTnueckas pabota 1o Teme
"Borunicnenue apupMeTudeckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCT(PHUKCHOMN

dbopme"

36

37

Ouepenu. Micnionp3oBanue odepeu s
BPEMEHHOT'0 XpaHEHUs JaHHBIX

[IpakTuyeckas pabora o Teme




38

39

"Ucnonb3oBanue ouepenn"

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. [IBoruHbBIC
(6unapueie) nepesbs. [locTpoenue nepesa
IUTsL 33JJAHHOTO apr(PMETHIECKOTO
BBIpKCHUS

[IpakTuyeckas pabora o Teme
"Hcnosb3oBaHue AepEBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU"

40

PekypcuBHBIC aJITOPUTMBI 00X0/1a JiepeBa.
Hcnonb30BaHue CTEKA M OUCPEIH JUIS
o0xoma nepena

41

42

43

44

PexypcuBHBIE anTOpuTMBI 00X0/a ACpeBa.
Hcnonp3oBaHue cTeka U 04epeu JUIst
o0xo/a iepena

Anroputmsl Ha Tpadax. [locTpoenue
MUHHMAaJILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xon rpada B rmyouny. O6xox rpada B
MIAPUHY

KonnyecTBo pa3nuyHbIX MyTel MEeXIy
BEpLIMHAMU OPHUEHTUPOBAHHOTO
alMKJINYeCKOro rpaga

45

46

Asroput™ JIeHKCTpHI.

[IpakTruyeckas pabora o Teme
"BbIunciienue JUIMHBI KpaTyauiero nyTu




47

MEXy BeplIiHaMHu rpada (aIroputm
HeiixcTpsbr)”

Anroputm @rnoitga—Y opiamia

48

49

50

51

3aiauu, peraeMble ¢ TOMOILbIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpPOBaHMA:
BBIUUCIIEHUE PEKYPCUBHBIX ()YHKIIUN

IIpakTryeckas pabora o Teme
"Bprunciienue peKypcuBHBIX (DYHKIIMH C
MIOMOUIBIO JUHAMUYECKOTO
IIporpaMMupoBaHus”

3azauu, pemaeMble ¢ IOMOLIBIO
JUHAMHYECKOI0 IPOrPaMMHUPOBAHHSA:
IIOJCYET KOJIMYECTBA BAPUAHTOB

[IpakTrueckas padota nmo teme "llomcuér

KOJINYECTBA BAPUAHTOB C IIOMOLIbIO
JMHAMUYECKOT0 MPOorpaMMHpOBaHus"

52

3aiauu, pemraeMbple ¢ TOMOIIBIO
ANMHAMHUYCCKOI'0 IMMpOorpaMMHUpPOBaHU:
3a/la4 ONTHUMH3AIUU

53

54

55

[TonsTHE 0 mapagurmax
nporpammupoBanus. O030p S3BIKOB
IPOrpaMMHUPOBAHHUS

[TonsaTue 06 00BEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMHPOBAHUU

O0bekThI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

56
57

OOBbEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[IpakTuyeckas pabora o Teme




"Hcnoip30BaHle TOTOBEIX KJIACCOB B
nporpamme”

Pa3paboTka nporpamMM Ha OCHOBE

>8 00BEKTHO-OPUEHTUPOBAHHOTO MOIX0/1a
[TpakTuueckas pabota "Pa3paborka

59 IIPOCTOM MPOTrpaMMBbl C UCIIOJIb30BAHUEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckas padota no

60 teme "Pa3paboTka Kiacca, uCIOJIb3YIOIIETro 0.5
WHKaNCyJsuo"

61 Hacnenosanue. [Tomumopduszm

& [IpakTnueckas padbora no Teme |
"Pa3paboTka uepapxuu Kiaccon"
Cpenbl ObICTPOI Pa3pabOTKU MPOTpaMM.

63 [IpoexTrpoBanue nHTEpPEiica
10JIb30BATENs

64 ITpoexTupoBanue uHTEpdeiica
MI0JIb30BATENS

65 Vcnonp30BaHuE TOTOBBIX YIIPABIISIEMBIX
3JIEMEHTOB JIJIs IOCTPOEHUs MHTepdelica
[IpakTnueckas pabota 1o Teme

66 "PazpaboTka nmporpaMmsl ¢ TpaduuecKumM 1
unrepdeiicom”

67 W3yuenune BTOpoOro si3bIka
IPOrpaMMHUPOBAHUS

63 N3yuenne BTOpOro s3pIka
IPOrpaMMHUPOBAHUS

69 Dranbl KOMIIBIOTEPHO-MaTEMaTHYECKOTO




70

MOACIINPOBAHUSA

Jluckperusaius Ipu MaTeMaTH4eCKOM
MOJICTTUPOBAHUH HEMIPEPHIBHBIX MTPOILIECCOB.
MoaenupoBaHue IBUKEHUS

71

72

73

74

[IpakTruyeckas pabora 1o Teme
"MopenupoBaHue JBUKEHUS"

MonenrpoBaHue OMOJIOTHYSCKUX CHCTEM.
[IpakTuueckas pabora no Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

MaremaTudecKkue MOJIEIN B DKOHOMUKE.
BreruucnurenbHbIe OKCIICPUMCHTEI C
MOACIAMHA

BepositHocTHBIE MOAEenu. [IpakTueckas
pabora o Teme "MMuTanmoHHoe
MOJIETIMPOBAHUE C IOMOIIBIO METO1A
Mounre-Kapno"

0.5

0.5

75

KomnproTepHoe MoAenMpoOBaHNUE CUCTEM
YIIPaBJICHUS

76
77

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

TabnuuHble (pensiruoHHbIe) 0a3bl TaHHBIX

78

[Touck, coprupoBka U GUIbTpaLMs
JaHHBIX. 3alpOChl HA BBIOOPKY JTaHHBIX.
3anpockl ¢ mapaMmerpamMu. Beraucisiemsie
T0JIS B 3a1pocax

79

80

[IpakTryeckas pabdora no reme "Pabora ¢
roToBoi 0a30ii JaHHBIX"

MHoroTabauuHble 6a3bl JaHHBIX. THITBI
CBsi3el Mexay Tabnunamu. Buemnuit




KJIIOY. I_IGJ'IOCTHOCTI) 0asnl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM Oa3bI
TaHHBIX"

20 3ampockl K MHOTOTA0IMYHEIM 0azam
TAHHBIX

23 [IpakTrueckas padoTa mo Teme "3anpockl K
MHOTOTA0IMYHOM 0aze JTaHHBIX"

84 SA3bik ynpasienus JaHHbiMA SQL
[IpakTnueckas pabora no Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIBIO SA3bIKa
SQL"

26 Hepensiumonnsie 6a3bl JaHHBIX.
DKCTepTHbIE CUCTEMBI

87 HNHTepHeT-IprUI1oKeHU
[TonsiTHE O CEpBEPHON M KIMEHTCKON

88 qacTsaxX caita. TeXHOJIOTHS «KJIUEHT —
cepBep», €€ TOCTOMHCTBA U HEJIOCTATKU

89 OcHogsl s13p1ka HTML

90 [IpakTuueckas padora no teme "Coznanue
TEKCTOBOU BeO-CTpaHUIIBI"

91 Ocnogsr s13p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

93 BEO-CTPaHUIIBI, BKITIOYAIOMIEH
MYJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/I€0)"

94 OcHoBbI KackaHBIX TaOauI cTriiei (CSS)




[IpakTuueckas pabota 1o Teme

95 "OdopmiieHuE CTpaHUIIBI C TOMOIIBIO 1
KaCKaJHbBIX TaOIHIl CTHIICH"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapun Ha si3p1ke JavaScript

98 ®opmbl Ha BeO-CTpaHULIE

99 [IpakTuyeckas padora o Teme "O6paboTKa |
TaHHBIX Gpopm"

100 Pa3memenue Beb6-caiitoB. Yciyra
XOCTHHTA. 3arpy3ka (ailyioB Ha CalT
KanpupoBanue. McnpaBnenue

101 nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObecrBeunBaHue LBETHBIX U300pakeHUI
BBox n3zobpakeHuil ¢ ucrnonb3o0BaHuEM

102 Pa3IUYHBIX HUPPOBBIX YCTPOUCTB. 0.5
[IpakTuyeckas padorta no Teme "O6paboTka .
¢ poBeIx GoTtorpagpuit”
Peryms. Pabota ¢ obnactsimu. @uibTpsl.

103 [IpakTryeckas pabora no Teme "Peryuib 0.5
¢ poBeIx GoTtorpadpuit”
MHorocnoiiasle n300paxxeHnus. TekcToBbie

104 cnon. Macka cnosi. Kananel. Coxpanenue
BbIJIEJICHHOW 00JacTH

105 [IpakTuyeckas pabora o Teme :
"MHorocnoitable n300paxxeHus"

106 [ToaroroBka WiLTIOCTpAIHii 1715 BeO-CalTOB. 0.5

[IpakTuyeckas pabora o Teme




" AHUMHPOBAaHHbBIC N300paKeHUS"

Bekropnas rpaduka. Bexropuzamus

107 . 1
pacTpoBBIX N300pakeHU

108 [IpakTuyeckas padora no Teme "BekTopHas |
rpaguka"

109 H];?.I/IHI_[I/IHBI HOCTpOGI—{I/I}I U PEIAKTUPOBAHUS 1
TPEXMEPHBIX MOJIENEH

110 [IpakTuueckas padota no treme "Co3nanue |
MPOCTBIX TPEXMEPHBIX MOAeeH"

111 Cerounsie Mogenu. Marepuabl 1

112 [IpakTuueckas pabora no teme "CeTouHbIe 1
Mozenu"

113 MonenrpoBaHu€ HCTOYHUKOB OCBEIICHHUS. |
Kamepsr

114 [IpakTuueckas pabota mo Teme 1
"Pennepunr"

115 AnnutuBHbIe TexHONOTUH (3D-pUHTEpPHI) 1

116 [TonsTne o BI:IpTyanLHoﬁ peanbHOCTH U 1
JIOTIOJTHEHHOM pealbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHoe Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpemst 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpemst 1

123 PesepBHOe Bpemst 1

124 PesepBHOE Bpems 1




125 PesepBHOE Bpems 1
126 PesepBHoe Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOTPAMME







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

Kon
NpoBepsieMoro
TpeOoBaHUA

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

1.

3namv (nonumams)

1.1

[TorrMaHWe OCHOBHBIX TPHHIIAIIOB YCTPOWCTBA M (DYHKIMOHHPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX W MOOWIBHBIX KOMITBIOTEPOB; TEHICHIIHA
pa3BUTHsI KOMITBIOTEPHBIX TEXHOJIOTHM; BJIAJICHUE HaBBIKAMH Pa0OThI C
OINEPAllMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH IPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyain3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPHUHLMIAX OpraHU3allUd U

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

1.3

ITormmanne OCHOBHBIX MNPUHOUIIOB JUCKPETU3AllUKU Pa3JINYHBIX BHUIOB

uHpopMaun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOW M TEKCTOBOM
uHpopMaluuy (3amMCh 4YMCEN B TO3UIHMOHHOW CHCTEME CUYHUCIEHHUS,
JEIUMOCTb LIeJIbIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YKCEN B 3a/laHHOM
Jvarna3one; o0paboTka MHOTOPAa3psSAHBIX LEJIBIX YHCEN, aHaIu3

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

1.5

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

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEJAEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaACTBax CO3JaHUAd U pa60TLI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCIUICKTA B Pa3JIMYHBIX 06J'IaCT$IX; HaJIM4ue HpCHCTaBHeHI/Iﬁ 00
HCIIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHaNbHbIX chepax

1.8

Brmanenue TeopeTMHECKMM anmapaTtoM, IO3BOJIIOINIMM  OCYIIECTBIATH
IIPEJICTaBICHUE 3aJaHHOI0 HATYPAJbHOI'O YMCIIA B PA3JIMYHBIX CHCTEMAaX
CUMCIICHUS; BBINOJHATH MpPeoOpa3oBaHUsl JIOTMYECKHX BbIpAXKECHUH,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHKH; OMPENeNsATh KpaT4allIuid MyTh BO
B3BEIICHHOM rpade M KOJMYECTBO MyTell MexX1y BeplIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCcKOoro rpada




Ymemo

2.1
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YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMIOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS;
OLICHMBATh aJIeKBaTHOCTh MOJEIM MOJCIUPYEMOMY OOBEKTYy WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHUEe, KJaccupukanus, KJIaCTepH3alHs, aHau3
OTKJIOHCHUH); TIOHUMATh IOCIIEA0BATEILHOCTh PEIICHHS 3ajad aHalln3a
JIAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KAaueCTBa JaHHBIX,
BEIOOp W (WIM) TOCTPOCHHE MOJEIH, Npeodpa3oBaHUE JTaHHBIX,

BU3yaJIn3allMd JaHHBIX, HHTCPHOPCTAlUA PE3YJIbTATOB

23
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YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX ITapaMeTpax AUCKPETU3alnn. Y MEHHE
OIPENENATh CPEOHIO CKOPOCTb IIE€peladd  JaHHBIX, OLICHMBAaThb
U3MEHEHHE BpEMEHHU Iepelauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KO, OOECIEeYMBAIOUIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnonp30BaTh MpPU PEHICHUHM 3a7ad CBOMCTBA MO3UIIMOHHOU
3allMCA YHUCEJI, aITOPUTMbI MTOCTPOCHUS 3allMCH YHUCIA B TMO3UIUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COZEpKalllel 3aluch 3TOT0 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIIOJHATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanru B IIO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTHMHHOCTH  BBICKAa3bIBAHMUS,

COACPKAIICTO MIEPEMEHHBIC, PCUIATE HECIIOKHBIC JIOTHYCCKUEC YPAaBHCHUA

YMeHue pemath ajiropuTMUYECKUE 3aJaud, CBSI3aHHBIE C AaHATHU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYTH MEXIy BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX ITyTeH MEXIY BEpIIMHAMH

OPUCHTHUPOBAHHOI'O ATUKIINYCCKOTO rpa(pa)

2.8

YMeHHue UCIoNIb30BaTh ACPEBbS NIPU AHAIN3E U IIOCTPOSCHUU KOJOB M IS
IpeICTaBiIeHUs apu(METHUECKUX BBIPAKEHHUH, NpU peIIeHUH 3a/1ad
IIOMCKA U COPTHUPOBKH; YMEHHUE CTPOUTH ACPEBO WIPBHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATh BBIUTPBILIHYK CTPATErHIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIIOJIb30BAHUCM Ta6HI/IL[
TPACCUPOBKU; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIINWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeleNaTh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOMYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCIICHUSA OHHOﬁ 3aga4u

2.11

Brnanenue yHUBEpCaTbHBIM — S3BIKOM I[POTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUTAX JAHHBIX M CTPYKTypax HJaHHBIX; YMEHHE HCIOIb30BaTh OCHOBHBIE
VOPaBJSIIOLIME  KOHCTPYKIIMM;  YMEHHE  OCYIISCTBJISATh  aHAIIU3
NPEAJIOKEHHONM ~ TPOrpaMMbl:  ONPEACNSTh  Pe3yNlbTaThl  PabOThI
MporpamMMbl MPH 3aJaHHBIX MCXOJHBIX JAHHBIX; OMPEICIATh, TMPU KaKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJNyYE€HUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nmporpamMmbl;  (OpMyNIHpOBaTH — MPEMIOKEHUS MO  YJIYYIICHUIO

MporpaMMHOTO Koa

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUISI MU3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPAaOOTKH YHCEI, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHBOB: IIpEJCTaBJI€HME YHUCIa B BHUAE HabOpa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XKJIeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) HUpHI
HaTypaJIbHOTO YHCJa, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He npeBblmaonmM 10; BbluuCiIeHHe OOOOLIEHHBIX XapaKTEPUCTUK
AIIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEIO0BATEIBHOCTH (CYMMBI,
MIPOU3BENICHUSI  CpeJHEero  apu(MEeTHUecKoro, MHUHHUMAIbHOIO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBJIETBOPSIOLINX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIOJIb30BaTh B MpOrpaMMax JaHHbIE pPa3IMYHBIX THUIOB C YYETOM
OrpaHMYEHUN Ha JMaNa3oH MX BO3MOXHBIX 3HAYEHUM, NPUMEHATH IPH
pELIEHNN 3aa4d CTPYKTYpPHI JAHHBIX (CIUCKH, CIOBAapH, CTEKH, OYEPEH,
JI€PEBbsI); MPUMEHSATh CTaHJAPTHBIE U COOCTBEHHbIE MOANPOTPaMMBbI IS
00pabOTKM YMCIIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK; UCIOJIb30BATH MPU
pa3paboTke nmporpamMm OUOIHOTEKU MOAMPOTPAMM; YMEHHE UCTIOIb30BATh

CpEJCTBA OTJIAJKH IPOTrPaMM B CpPEZIe IPOrPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIsL aHaJln3a,

npeacTaBieHus M 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




pemeHus, moadop JMHUM TPEHJA, pEeIIeHHE 3a/1ad MPOTHO3UPOBAHUS);
YMEHHUE HCIOJb30BaTh TaOIWYHbIE (pENAIUOHHBIE) 0a3bl JTaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PaCHpe,Z[CJ'IéHHI)Ie

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpyHUKIIBI MOCTPOEGHMS U annapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEil.
CereBble mnporokosnbl. Cerb HWMurepHer. Appecanuss B cetu HMHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomenusix umeéH. Paznenenue IP-cetn na

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGmoHsl g omucaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCUMOCTb  BpPEMEHHM IMepelayd  OT

MH(}OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

HIudpoanue aanHbIx. CUMMeTpUYHble U HecuMMeTpuuHble mUGpsl. [ndps
npocroit 3amensl. [udp Lezaps. udp Bukenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitonine 00HapyXuUBaTh U UCIPABIATh OUIMOKH, BOSHUKAIOIINE MTPU
nepenaye 1aHHbIX. PaccrostHne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JIBonuHoe  koaupoBaHue. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBIL.
JlexogupoBaHue COOOIICHHH, 3aTMCAHHBIX C TIOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenosue ®ano. IlocTpoeHne OHO3HAYHO EKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

2.3

Teopernueckue mnmoaAXoAbl K OIEHKE KojiudecTBa HHGopmauuu. EauHuIb
U3MEpeHusi KonuuecTBa uHpopMmanuu. AnpaBUTHBI MOIXOA K OIECHKE
KonuyectBa HMH(pOpManuu. 3akoH aJgUTHBHOCTH HHpopMmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cuctembl cumcnenus. Pa3BépHyTas 3amuch ILETIBIX M JPOOHBIX YHCENT B
HO3UIIMOHHON cucTteMe cuucieHus. CBOWCTBA MO3WIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO IU(p B 3amuCH, MPU3HAK JCITUMOCTH YHCJIa HA OCHOBAHHE CHUCTEMBI
CUUCJICHUS. AJIFOpI/ITM HepeBo,ua ICJI0T0 Ynciia u3 P—H‘-IHOfI CUCTEMBbI CUHUCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoJa KOHEUHOH P-muHON npoOu B AECATHUHYIO.
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2.5

AJropyuT™M mepeBojia LENOro Yucia U3 JECITHYHOM CHCTEMbl cuucieHus B P-
nuHyto. IlepeBon KoHe4WHOH pecsaTHUHOW Jpobu B P-munyro. JIBomunas,
BOCBMEpUYHAs U NIECTHAALATEPUYHAs CUCTEMBI CUUCIICHUS, CBSI3b MEXAY HUMMU.
ApudmeTrrueckue ornepanuy B MO3UIUOHHBIX CHCTEMaX CUUCIICHUS

TponuHas ypaBHOBEIIEHHAs! CUCTEMA CUUCIEHUA. [[BONYHO-IecATUYHAs cCUCTEMA
CUMCIICHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIIEHMI

2.6

2.7

2.8

2.9

KomupoBanue n3o0paxenuii. Onenka nHGOPMaAIMOHHOTO 00bEMa TpaguuecKux
AAaHHBIX HIPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOOAWpOBaHHUA LBETA. HBGTOBBIG
monenu. KogupoBanue 3Byka. OneHka HH(GOPMAlMOHHOIO 0O0BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPECTU3AIUN U PpA3PAAHOCTH KOAUPOBAHUA

Anrebpa noruku. IloHsTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepannuy 1 onepanuy HaJ MHOKECTBAMM.
3aKkoHBl anreOpbpl JIOTUKU. OKBHUBAJEHTHBIE IPeoOpa3oBaHUs JIOTMUECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPaBHEHU.

Jlormueckue (QyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTMUECKHUX
(GyHKIMH OT KOJTMYECTBAa apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BbIpasKEHHI

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX SJEMEHTax Mo
3aITaHHOMY JIOTHYECKOMY BBIPQKECHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mogenu u wmopenupoBanue. llenn MopenupoBaHus. AIEKBaATHOCTb MOJIEIH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUAC, YAOOHOM JIJIsl BOCTIPUSTHUS

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

[IpeacraBinenne uenbIXx 4YHCEN B NaMsATH KommbioTepa. OrpaHUue€HHOCTh
TUana3oHa 4YHcell TMpH OTrpaHWYEHWU KoiudecTBa paspsanoB. I[lepernonHeHue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGutoBble JorMueckue onepanuu. Jlorndeckuii, apupMeTHUeCKUil U

nukmnueckuit  casuru. lludpoBanne ¢ moOMOIIBIO MOOMTOBOW  OIepaluu




2.12

2.13

2.14

«uckirovaromiee 1IN

[IpencraBiacHue BEIECTBEHHBIX YHCET B IIAMATH KOMIIBIOTEpA. 3Hadalasl 4acTh
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeHIECTBEHHBIX uucen. [IpoGiembl
XPAHECHUS BEIIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaoB. BeinonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpHU BBIYHUCJIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. PemieHnue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO MYyTH MEXAY BepIIMHaMU Tpada, ompeeleHHue KOJIUYECTBA
pa3IMYHBIX NyTeH MEX]y BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

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

rpadoB U IEPEBHEB MIPH OMHCAHUN OOBEKTOB U MPOILIECCOB OKPY)KAIOLIETO MUPA

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ mosiHOM uHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETMH WIPbl B TabnuyHOW (dopMme.

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

CpeI[CTBa HCKYCCTBCHHOI'O HHTCIIJICKTA. I/II[CHTI/I(I)I/IKaLII/ISI u IIOUCK
I/I306pa)I(GHI/II>’I, paciio3HaBaHuEC JIUII. Hcnons3oBanne MeTONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcroap30BaHEe METOIOB HCKYCCTBECHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI U IPOIPaMMHUPOBAHKE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHUBEpPCAJIbHAs

MOJEJb BEIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIEHHH. Bpemst paboTel M 00BEM HCIONB3yeMOi
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxHoctd. Ilepebopuble anroputmbl. IlpuMepsl pa3IUYHBIX aITOPUTMOB

peICHUA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMUHYIO CIIOKHOCTH

33

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
yIIpaBJIEHUS] MCIIOJHUTEISIMH M BBIYMCIUTENBHBIX alroputMoB. OmnpeneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT J4aTh Tpe6yeMBII>i pe3yibTat

34

AnroputmMbl  00paOOTKM HATypalbHBIX YHCEN, 3alMCAHHBIX B TO3UIIMOHHBIX
cHUCTeMaX CYHCICHMS: pa3OMeHHe 3aluCd YHUCIa Ha OTACIbHBIC IH(PHI,
HaxXOoXJICHHE CYMMbl U TPOU3BEICHMs LM(p, HAXOXKICHHE MaKCHUMaJbHOW

(MUHUMATTBLHOM ) IU(PHI.




[IpencraBnenue uyucna B BUjae HaOopa MPOCTHIX COMHOXKUTENEH. AJTOPUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIHaNa3oHe

C MIOMOIIIBIO ATITOPUTMA «penieTo IparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3aga4u ﬂHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrHYeckue. BerBieHus.
Cnoxusie ycinoBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B Qaitnax. TekcToBble M IBOMYHBIC (ailibl.
QaiinoBsie nepemeHHble ((haiiinoBbie ykazatenu). Urenue u3 daiina. 3anuch B
(ati.

Pazbuenue 3aqaun Ha moa3anaun. [logmporpaMmer (TporieAypsl U PYHKITHH).

Hcnonp30BaHne CTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anru pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJIbI
pelieHusl ypaBHEHHMi: MeToJ mepebopa, METOJ IOJOBUHHOIO JIEJIEHUS.
[IpuOnmxE€HHOE BBIUMCIIEHHE JUIMH KPHUBBIX. Bpluucienue miomanei ¢uryp c
MTOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ NPSIMOYTOJIbHUKOB, METOJ Tpamerui).
ITouck makcumyma (MUHUMYMa) QYHKUMH OJHOW TEpEeMEHHOH MEeTOJ0M

ITOJIOBUHHOT'O ACJICHUSA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHUS JIJIsl 00paOOTKH CUMBOJIBHBIX CTPOK. ANITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJA B CTPOKE,
pazOueHre CTPOKM Ha CJIOBa IO MPOOEIbHBIM CHMBOJIAM, TMOUCK TOJCTPOKHU
BHYTPU JaHHOW CTPOKH, 3aMEeHa HAWJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM an(aBUTE, YAOBIETBOPSIOUINX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIIENOBATEIBHOCTH  4Hcell. BprunciaeHne  0000IIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHBa WJIM YHCJIOBOM MOCIEA0BATEIbHOCTH
(CyMMBI, TPOU3BEACHUS, CPEIHEr0 apu(PMETHUYECKOr0, MUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH TOWCK 3aJaHHOTO 3HAUY€HUS B MAaCCHUBE.
AJroput™Mbel pabOTBI C 3JIEMEHTAaMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. lIpocTbie METOIbI COPTHUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpOBKa
cnmusiHueM. brpicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowuHBII

IIOMCK B OTCOPTHPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHBIE MaccMBBI (MaTpuLbl). ANTOPUTMBI 00pabOTKH JIBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 33/JaHHBIM
MpaBWJIaM, MOUCK 3JE€MEHTa B JBYMEPHOM MAaCCUBE, BBHIYHMCICHHE MaKCHUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTaHOBKA CTPOK U
CTOJIOIIOB IByMEPHOTO MacCHBa

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

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpaXEHHA. Bwlumcienue

apu(METHYECKOTO BBIPaKEHUS, 3aIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezm. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. [locTpoeHrme MHHHMAIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBaHHOro rpacda. KomuuecTBo pa3iavuHbIX
nyTell Mex 1y BepIIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOro Ipada. AIropurm
JlerkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOoMuYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTMsl 006xoja aepesa. Vcrnonb3oBaHue cTeka u
ouepenu ans o0Xoja aepena

JluHaMHUYecKoe IPOrpaMMHUPOBAHNE KaK METOJ PELIEHUS 33[a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YyIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
[IPOrpaMMHUPOBAHHUS: BBIUUCIEHHE PEKYPCUBHBIX (DYHKIUH, MOACYET KOIMYECTBA

BAapuWaHTOB, 3ala4v ONITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TMOAXOJA.

Wukancynsuus, Hacae0BaHue, MoJIMMophu3M
WHudopmalinoHHbIE TEXHOIOTHH

Ananu3 nanHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
KjaccuuKkanus, KilacTepusanusi, aHaau3 oOTkJIOHeHHH. IlociemoBaTenbHOCTH
pereHus 3a/1ay aHaIu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JAaHHBIX, BBIOOp M (WMIM) TOCTPOEHHUE MOJETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalW3allMsl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEpHET-cepBUCH UIsi 0O0paOOTKHM M TIPE/CTABICHUS JaHHBIX.

Bonwmue nanabie. MammaHOE 00yUueHne

4.2

AHanmm3 JaHHBIX C TIOMOINBIO AJIEKTPOHHBIX TaldWIl. BelYHcIeHWE CyMMBI,
cpemHero  apudMeTHyecKkoro, HauOosbmiero (HAaMMEHbBINETO)  3HAYCHUS

nuamnasoHa. Berancnenue kodpdunMeHTa KOPpESIMU JIBYX PSAOB JTaHHBIX.




[TocTtpoenne cronmbuaThiX, JTUHEWYATHIX W KPYroBbIX auarpamM. [loctpoenue
rpadukoB ¢pyHkuui. [lon6Gop nuHUYM TpeHAaa, peleHne 3a1a4y IPOrHO3UPOBAHHUS.

Pemenue 3aaa4 OlITUMH3alluH C ITIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_[

4.3

Juckperusanusi 0pud  MaTeMaTHYECKOM  MOJCIUPOBAHUU  HENPEPHIBHBIX
mpoueccoB. MojenupoBanue JBIKEHUs. MojearupoBaHue OHOJIOTHYECKUX
cucteM. MaremMaruueckue MOJAEIU B  OKOHOMHUKE. BbIuMciIuTeIbHbIE
SKCIIEPUMEHTHI ¢ MojensaMmu. OO0paboTka pe3ynbTaToB HSKCIepuMeHTa. Metof
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJEIUPYEMbBIX
O0OBEKTOB M TMpoIeccoB. BoccTaHOBIEHHE 3aBUCHUMOCTEH IO pe3yiabTaTam

SKCIIEPUMEHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJEIIN. Meronsl Monte-Kapio. NmutannonHoe

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

Tabnuunble (pensiroHHbIe) 0a3bl TaHHBIX. TabnuIa — mpecTaBIeHue CBEACHUI
00 ommoThnHEBIX oOBekTax. [lone, 3amucek. Kirou tabmunel. Pabora ¢ roroBoit
0a30i naHHbIX. 3anosHeHue Oa3bl AaHHBIX. Ilouck, copTupoBka M (uIbTpauus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ IapaMeTpaMu.
BeruucniseMsle 1oist B 3ampocax.

MHuorota0iauunble 0a3bl JaHHBIX. TUIBI CBsI3ed Mexay Tabnuuamu. BHemHui
kito4. LlenmoctHoCTh 6a3bl TaHHBIX. 3aMTPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa MMOMCKa U aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTyprupOBaHHBIE TEKCTOBBIE IOKyMEHTHI. CHOCKH, OTJIaBJICHUE.
[IpaBuna UUTHPOBAHUS MCTOYHUKOB U odopMiIeHUs Oubarorpapuueckux

CCBIJIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Undpopmaruka (B 2 yactsix); 10 kinace. yrinyonennoe ooyuenue [omsxos K.1O.,
Epemun E.A. OO1iecTBO ¢ orpaHM4eHHON 0TBEeTCTBEHHOCThI0O « BUHOM.
JlabGopaTopus 3HaHMI»; AKITMOHEPHOE 0011ecTBO «I31aTENhCTBO
«IIpocBemenue»

* Unudopmaruka (B 2 yactsx); 11 kmacc. yrnmyonennoe ooyuenue [lomskos K.1O.,
Epemun E.A. OO11iecTBO ¢ OrpaHM4YeHHOM OTBETCTBEHHOCTHI0O « BMIHOM.
JlabopaTopus 3HaHMI»; AKIIMOHEpHOE 00111ecTBO «I31aTENbCTBO

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://edsoo.ru/metodicheskie-materialy/

IHAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/af8b25f4, https://m.edsoo.ru/f47857¢0
DneKkTpOoHHBIN 00pa3oBaTenbHbIi pecypc "lomanraue 3aganus. Cpeanee obiiee

obpazoBanue. Undopmaruka", 10 - 11 xkmacc, AO UznarennctBo "[Ipoceenienne”
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