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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma mo wHpopMatuke (yriyOJEHHBI YPOBEHB) Ha YPOBHE CPEIHEr0 OOIIEero
oOpa3oBaHusi pa3paboTaHa HAa OCHOBE TpeOOBaHMU K pe3yjbTaTaM OCBOCHHS OCHOBHOMN
o0pa3oBaTeNbHON MporpaMMBbl CpelHero oOmiero obpas3oBanus, mnpenactaBieHHbIX B PI'OC
COQO, a raxxe dhenepanbHoOil paboyeil mporpaMMbl BOCITUTaHUS.

[Tporpamma no uHpOpMaTHKe JAET MPEACTABICHHUE O MEJISAX, 00IIeH cTpaTeruy 00yJdeHus,
BOCIIMTAHHSA M Pa3BUTH O00y4arOMIMXCA CpeAcTBaMu ydeOHoro mpenmeta «MHpopmaTuka» Ha
yrayON€HHOM  YpOBHE,  YCTaHaBIMBAaeT  00s3aTeNbHOE  TNPEIMETHOE  COJEpIKaHue,
IpeIyCMaTpUBaeT €ro CTPYKTypPUpPOBaHHE 110 pasferaM M TeMmMaM Kypca, OIpejaesser
pacmpesienieHne ero mo kiaccaM (rogam u3ydeHwusi), Ja€T MpUMEPHOE paclipesiesieHne y4eOHbIX
4acoB IO  TeMaTMYeCKUM  pasleiaM Kypca M peKoMeHayemylo  (IpUMEpHYIO)
MOCTIEIOBATEIbHOCTh UX M3YUYEHHS C YUYETOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTHKH y4e0HOTr0 Mpoliecca, BO3paCTHBIX 0COOCHHOCTEH 00yYarouxcsl.

[Iporpamma 10 wuH(pOpMATHKE ONpeneseT KOJMYECTBEHHblE M  KadeCTBEHHbIC
XapaKTepUCTHUKU Y4YEOHOro maTepuana JUisl KaXIOro roja HU3y4eHHs, B TOM 4YHCIE IS
COJEPXKATEIHHOTO HAMOJHEHUS pPa3HOrO BUAA KOHTPOJA (IMIPOMEXKYTOYHOH aTTecTaluu
00y4aroIuxcsi, BCEpOCCUNUCKUX MTPOBEPOUHBIX pabOT, rOCYAapCTBEHHOW UTOIOBOM aTTECTALMH).
IIporpamma mo uHQpOpPMATUKE SBISIETCS OCHOBOM JUIS COCTaBJICHUS aBTOPCKUX YUEOHBIX
MPOrpaMM U y4eOHHKOB, IOYPOUYHOTO MIAHUPOBAHUS Kypca yUHUTEIEM.

HNudopmaTtrka B cpenHeM 0011eM 00pa3oBaHUN OTPAXKAET:

CYUIHOCTh WH(GOPMATHKH KaK HAay4YHOW AMCUWIUIMHBI, HM3y4aromeld 3aKOHOMEPHOCTH
NPOTEKaHUs M BO3MOXKHOCTH aBTOMAaTH3allMM WH(GOPMAIMOHHBIX IPOIECCOB B Pa3IMYHBIX
cucTeMax;

OCHOBHBIE 00JIaCTW TpPHUMEHEHUs HH(OPMATUKH, Tpexkae Bcero HHPpOpMAIOHHBIE
TEXHOJIOTHH, YIPaBJICHUE U COILIMAIbHYIO cepy;

MEXTUCIUILTMHAPHBIN XapakTep HHPOPMATUKU ¥ WHPOPMAITMOHHOH e TEILHOCTH.

Kypc nndpopmatuku 11 ypoBHS CpeHero o0uiero oopa3soBaHus sSBISIETCS 3aBEPIIAOIIUM
3TaNoM HENPEPHIBHOM MOATOTOBKH 00ydaromuxcs B 001acTd HHPOPMATHKU U UH(OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHH, OMUpaeTcs Ha CcoAepkaHHe Kypca HHPOPMATHKU YpPOBHS
OCHOBHOTO 00mmero o0Opa3oBaHHUS M OMBIT IOCTOSHHOTO TPUMEHEHHsS WHOOPMAIMOHHO-
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHH, JaéT TEOPETHYECKOE OCMBICICHUE, HHTEPIPETANI0 H
0000I1IeHrE 3TOTO OTIBITA.

PesynbraThl yriayOGnéHHOro ypoBHA HU3yuyeHHs yueOHoro mnpenmera «MHpopmaTuka»
OpUEHTHPOBAHBl Ha TMOJyYeHHE KOMIETEHTHOCTEW Uid MocleAyromel npodeccuoHanbHON
NESTENBHOCTH KaK B paMKaX JIaHHOM NMpeIMeTHOI 0051acTH, Tak U B CMEKHBIX C Heil o0yacTsx.
OHu BKJIIOYAIOT B ce0s1:

OBJIa/ICHUE KITIOYEBBIMH MOHATHIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JTaHHAs
npeaMeTHass 00JacTh, Paclo3HABAHHWE COOTBETCTBYIOUIMX UM TPU3HAKOB M B3aWMOCBS3EH,
CIIOCOOHOCTH JIEMOHCTPUPOBATH PAa3IMYHbIEC MOAXOJbI K U3yUEHUIO SIBJICHUHN, XapaKTePHBIX IS
M3y4yaeMou MPeAMETHON 00J1acTH;

YMEHHE pelIaTh THIIOBBIE TPAKTUYECKHE U TEOPETHUECKUE 3aJayH, XapaKTepHBIC IS
HCIOJIb30BAHUS METO/IOB M MHCTPYMEHTApHs TaHHON MPEeIMETHON 00J1acTH;



HaJIM4YMe IMPEJCTaBICHUA O JaHHOW MpeAMETHOM o00JacTh Kak LEJIOCTHOM Teopuu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI35X CO CMEXHBIMH 00JaCTIMHU 3HAHHM.

B pamkax yrayOn€éHHOro ypoBHA  HW3y4eHHS HMHPOpPMATUKH  oOecreyrBaeTCs
LieJIEHaNpaBJIeHHas TOATr0TOBKa 00yJaromuxcs K MpOAODKEHHIO 00pa30BaHMsl B OpraHU3aLUsaX
Ipo(eCCHOHAIIBHOIO 00pa30BaHMsl 10 CHELHUAIBHOCTSM, HEMOCPEICTBEHHO CBSI3aHHBIM C
UU(GPOBBIMU  TEXHOJIOTHAMHU, TaKUM Kak @porpaMMHas HWHXKEHepus, HH(POPMALMOHHAs
0€3011acHOCTh, HMH(OPMAIIMOHHBIE CHCTEMBl W TEXHOJOTHH, MOOWJIBHBIE CHCTEMBI U CETH,
OoJblIMe TaHHBIE ¥ MAIIMHHOE OOydYeHHUe, MPOMBIIUICHHBII HHTEPHET Bellei, NCKYCCTBEHHBIH
UHTEJUIEKT, TEXHOJOIMH OeCcHpoBOJHON CBsI3U, POOOTOTEXHMKA, KBAaHTOBBIE TEXHOJOTHH,
CUCTEMBI PACTIPENEIEHHOIO PEECTPa, TEXHOIOIMH BUPTYAJIbHOU U JOMOJIHEHHOW PEAIbBHOCTEH.

OcHoBHas 11e51b U3yueHus yueoHoro npeamera «Mudopmatrka» Ha yriayOaEéHHOM ypoBHE
cpenHero obiiero oOpa3oBaHus — oOOecHeueHHe JajdbHEeHIero pa3BUTHS HHPOPMAIMOHHBIX
KOMIIETEHIIMM 00y4Yaromerocsi, €ro TOTOBHOCTM K JKM3HM B YCJIOBHUAX DPa3BUBAIOIIETOCS
MHGOPMAIIMOHHOTO O0IIeCTBA U BO3pACTAIOIEH KOHKYPEHLIMU Ha phIHKE TpyAa. B cBsA3u ¢ 3THM
n3yuenue napopmatuku B 10—11 kmaccax 10mKHO 00€CTICUNTD:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HA MOHHMMAHUU POJU MHPOPMATHKH,
MH(POPMAIIMOHHBIX 1 KOMMYHUKAITHOHHBIX TEXHOJIOTUH B COBPEMEHHOM OOIIIECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U alITOPUTMHUUECKOTO MBIIUICHUS;

c(OPMHPOBAHHOCTh YMEHUH paznuyaTh (akThl U OLEHKH, CPaBHHMBATH OLIEHOYHBIE
BBIBOJbI, BUIETh MX CBSI3b C KPUTCPUSMHU OLECHUBAHUSA U CBS3b KPUTEPUEB C ONPEIEIEHHON
CUCTEMOM LIEHHOCTEH, MPOBEPATH Ha IOCTOBEPHOCTh M 000011aTh HH(OPMALIUIO;

c(OPMHPOBAHHOCTh NPECTABICHUNA O BIUSHUM WH(POPMAIIMOHHBIX TEXHOJIOTHI HA KU3Hb
yenoBeka B OOIIECTBE, IMOHMMAaHHE COLMAIBHOTO, 3KOHOMHUYECKOIO, IOJIUTHYECKOTO,
KyJIbTYPHOTO,  IOPHUAMYECKOTO,  IMPUPOAHOrO,  APrOHOMUYECKOrO0,  MEAMIMHCKOIO U
(U3M0I0rNYECKOro KOHTEKCTOB MH()POPMAIIMOHHBIX TEXHOJIOTHI;

MIPUHSITHE MPABOBBIX U 3TUYECKUX ACHEKTOB MH(POPMALMOHHBIX TEXHOJOTUN, OCO3ZHAHUE
OTBETCTBEHHOCTH JIIOJIEH, BOBJEUYEHHBIX B CO3JaHME M HCIOJb30BaHHWE HH(POPMALMOHHBIX
CHCTEM, paclpocTpaHeHue nHpopMaLuy;

CO3/laHM€ YCJIOBUH Ui  pa3BUTHS HABBIKOB  Y4eOHOW, IPOEKTHOW, Hay4yHO-
HCCIIEI0BATENILCKOM U TBOPUECKON JESTEIbHOCTH, MOTHBALIUU 00YYAIOIUXCs K CAMOPA3BUTHIO.

B conepxxanuu yuebHoro npeamera «MHpopmMaTiKa» BBIIEISIOTCS YETHIPE TEMAaTUUECKUX
paszena.

Pasgen «l{u¢gpoBass rpaMOTHOCTB» IIOCBAIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 3JIEMEHTOB LU(PPOBOIO OKPYXKEHHUS, BKIIOYAsl KOMIIBIOTEPHBIE CETH, HCIOJIb30BAHUIO
CPEICTB OIEPAalMOHHOW CHCTeMBbI, pabore B ceTu VIHTEpHET M HUCHOIBb30BAaHUIO HHTEPHET-
CEpBUCOB, MHPOPMAITMOHHOH 0€30MacHOCTH.

Pasnen «Teopermyeckue OCHOBbI MH(OPMATHKH» BKJIOYAET B C€€O0sl NMOHSITUNHHBIN
anmapaTr MHQOPMATUKH, BOIPOCH KOAUPOBAHHUA MHPOPMALMHU, U3MEPEHUsT MH()OPMAIMOHHOTO
00BbEMa JAHHBIX, OCHOBBI AJIF€OPBI JIOTUKU U KOMIIBIOTEPHOI'O MOJEIUPOBAHMS.

Paznen  «AaroputmMbl M NPOrpaMMHUPOBAHHE»  HANpaBlIeH Ha  Pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS, pPa3pabOTKy aJiroOpuTMOB M OLIEHKY UX CJIOXHOCTH,
(opMHpOBaHNE HABBIKOB pEANTM3allMU IMPOrpaMM Ha S3bIKaX MPOTPAMMHUPOBAHMS BBICOKOT'O
YPOBHSI.



Paznen «WUnHdopMauMoOHHbIE TEXHOJOTHM» TIOCBAIIEH BOMNpPOCAM IMPUMEHEHUS
WHPOPMAIIMOHHBIX TEXHOJIOTHH, PEaIM30BaHHBIX B MPHUKIAIHBIX MPOrPAMMHBIX MPOAYKTaX H
WHTEPHET-CEPBUCAX, B TOM UYHMCIIC B 3a/layax aHaJu3a JAaHHBIX, MCIIOJB30BaHHUIO 0a3 MaHHBIX U
ANEKTPOHHBIX TAOJHII IS PEeIIeHUs] TPUKIATHBIX 3a/1a4.

B npuBenénnom nanee conepkanuu yudebOHoro mnpeamera «HHbopmatuka» KypcHBOM
BbIJICJICHBI JIONIOJTHUTENbHBIE TEMbI, KOTOPHIE HE BXOJAT B 00513aTENBbHYIO MPOTrpaMMy OOyUeHHS,
HO MOTYT OBITh TPEUIOKEHBI IJIsl W3yYeHUsS OTIACIBbHBIM MOTHBHPOBAHHBIM M CHOCOOHBIM
00y4JaroInuMCH.

VYrnyOnéHHblil ypOBEeHb M3yUeHHUs MH(POPMATUKU PEKOMEHAYETCs AJS TEXHOJIOIMYECKOro
npodussi, OpUEHTUPOBAHHOTO HA HHXKEHEPHYI0O U HMH(DOPMAIMOHHYIO Chepbl e TEIbHOCTH.
YriyOonéHHplii ypoBeHb M3y4eHHUS HMH(GOPMATHKH OOECIEYMBAET: MOATOTOBKY OOYYaroOUIUXCH,
OPHCHTUPOBAHHBIX HA CHEIHMAJbHOCTH B O00JacTH HWH()OPMAIMOHHBIX TEXHOJOTHHA U
WH)KEHEPHBIE CIEUUATbHOCTH, YY4acTHE B TPOEKTHOM M HCCIIENOBATEIbCKOM IESATEIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMM HANpaBJICHUSMH OTpacid WH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI, MOATOTOBKY K Yy4YacTHIO B OJIMMIIMAJaxX M ciaue EauHOro rocynapcTBEHHOTO
9K3aMeHa 110 UHPOpMaTHKE.

[TocnenoBaTenbHOCTh M3YyUYEHHS TEM B MpeJesiaX OJHOTO roja OO0y4YeHHs MOXKET OBITh
M3MEHEHa 10 YCMOTPEHHUIO YUYUTENs MpHU IMOATOTOBKE paboueil mporpaMMbl M TOYpPOYHOTO
TJTAaHUPOBAHUS.

OO61ee 4KCIIO YacOB, PEKOMEHAOBAHHBIX IS M3y4YeHUs WHPOpMaTuku — 272 vaca: B 10
kiacce — 136 vacoB (4 daca B Heneno), B 11 kimacce — 136 gacoB (4 yaca B HEJENi0).



COJEP)KAHUE OBYYEHUA
10 KJIACC

u¢posasg rpaMOTHOCTH

TpeboBaHus TEXHUKU 0€30MACHOCTH U TMTHEHBI IPU paboTe ¢ KOMIbBIOTEPAMH U JPYTUMHU
KOMITOHEHTaMU IIU(GPOBOTO OKPYKEHHUS.

[IpuHumner paboOThl KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. ApXHUTEKTypa (OH
Heilimana. ABTOMaTn4eckoe BbIIIOJHEHUE MPOrpamMmbl IiporeccopoM. OnepaTuBHasi, IOCTOSHHAS
U JIoNTOBpeMeHHas mamsaTh. OOMeH NaHHBIMM C TMOMOINbI0 IKWH. KOHTpojuiepsl BHEUIHHMX
ycTpoicTB. [IpsMoii JocTyn K maMsTH.

OCHOBHBIE TEHACHIMM pa3BUTUS KOMIBIOTEPHBIX TexHoJorui. IlapamnenbHbie
BbIUMCIIEHUS.  MHorompoieccopusie  cucteMmbl.  CynepkommbioTepbl.  PacnpenenéHubie
BBIYMCIUTEIBHBIE CHCTEMBI M 00paboTKa O0JIBIINX TaHHBIX. MOOMIbHBIE TU(PPOBBIE YCTPOICTBA
U HUX Ppoidb B KOMMYHUKaIMsX. BcTpoeHHble KOMIIBIOTEpPBl. MUKPOKOHTPOJUIEPHL.
Po0oTu3npoBaHHbIe TPOU3BOJICTBA.

[IporpammHoe  oOecrieueHHe KOMIIBIOTEPOB M KOMIBIOTEPHBIX CcHUCTEM. Buibl
MporpaMMHOro obecredeHuss U uX HazHayeHue. OCOOEHHOCTH NPOrpaMMHOrO OOecredeHus
MOOWIBHBIX ycTpoiicTB. [lapamnensHoe mnporpammupoBanne. CHCTEMHOE MPOTPaAMMHOE
obecrnieuenne. OrnepalMoHHBIe cHCTEMBbl. YTHIUTHL. [paiiBepbl yctpoiicTB. MHcTammsmus u
JEUHCTAIUISIIIHS IPOTPAMMHOT0 00eCTIeYeHusI.

®daiinoBele cucTeMbl. [IpUHIUIIBI pa3MeIIeHs] 1 UMEHOBaHUS (DaiJIoB B JOJTOBPEMEHHOM
namsty. [1labmoHb! s onrcanus rpymi (Hauios.

[Iporpammuoe obecrieuenue. JInneH3npoBanne MPOrpaMMHOTo odecriedeHus 1 Hu(POBBIX
pecypcoB. IIponpuerapHoe u cBoOOgHOE mporpammHoe obecneuenue. Kommepueckoe u
HEKOMMEpUECKOe HCIOIb30BaHUE MPOTPaMMHOTIO olecredeHuss W IU(PPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHaBJIMBaecMasi 3aKoHoJaTelbcTBOM Poccuiickoin Deneparuu  3a
HENpaBOMEPHOE HCII0JIb30BaHUE MTPOTPAMMHOTO 0OecTieueH s U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS M alllapaTHbIE KOMIIOHEHThl KOMIBIOTEPHBIX ceTel. CeTeBble
nporokoibl. Cetb MHTEpHET. Anpecanus B cetn Muteprer. [Iporokonsl creka TCP/IP. Cucrema
JTOMEHHBIX UMEH.

Pasnemenne IP-cetm Ha moacetw ¢ OOMOINBIO Macok  moxacereil.  CereBoe
agMuHUCTpupoBaHue. [lomydyeHue HaHHBIX O CETEBBIX HACTpoOMKax KommbroTepa. IIpoBepka
HaJIM4Us CBA3M € y3i10M ceTH. OmpenenaeHue MapipyTa ABHKEHHsI TaKETOB.

Bunel nesrensnoctu B cetn MutepHer. CepBuchl MHrepneta. I'eonHdopmanimoHHbIe
cucTeMbl. ['€ONOKAIMOHHBIE CEPBUCHl PEATbHOrO BpPEMEHM (HAmpuMep, JOKalusg MOOUIIBHBIX
Te1e(QOHOB,  ONpeAENieHuEe  3arpy>)KEHHOCTH  aBTOMAarucrpaiei),  HUHTEPHET-TOProOBIIs,
OpoHHpOBaHUE OMJIETOB U TOCTUHHIL.

I'ocynapcTBeHHBIE JIEKTPOHHBIE cepBUCHl U yciayru. ColManabHble CETH — OpraHM3aLUs
KOJUIGKTUBHOTO B3aUMOJICHCTBUS U oOMeHa JaHHBIMU. CeTeBOM ITHKET: MpaBujia MOBEICHUS B
kubepnpocTtpanctBe. [IpoGiema mNONIMHHOCTH moONydeHHOM uHGopManuu. OTKpHITHIE
o0pa3oBaTesIbHbIE PECYPCHI.

TexHOreHHble W SKOHOMMYECKHE  yIpO3bl, CBSI3aHHbIE C  HCIIOJIb30BaHHUEM
MH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TeXHOIOTUi. O61mue npo0aeMbl 3auTsl HHGOpMaIun u



uHpopmanonHo OezomacHoctu. CpencTBa 3amuThl  MHPOPMAUMHM B KOMIIBIOTEpaXx,
KOMITBIOTEPHBIX CETSIX W aBTOMATHU3WPOBAHHBIX HMH(DOPMAIMOHHBIX cucTeMax. [IpaBoBoe
obecrneyenne HHHOPMAIIMOHHON OE30MACHOCTH.

[IpenoTBpaiieHue HECAaHKIIMOHMPOBAHHOTO JOCTyHa K JHYHOM KOH(HUIACHIUATHHON
nHpopMaluy, XpaHALIEHCS Ha NEPCOHAIBHOM KOMIBIOTEPE, MOOWIBHBIX YCTpPOICTBaX.
BpenonocHoe mnporpaMMmHOe oOOecredeHrue M CIocOoObl OOphOBI ¢ HHUM. AHTHUBHUPYCHBIC
nporpaMmMbl. OpraHu3anys JHIHOTO apxuBa nHpopMmaiuu. Pesepsroe konupoBanue. [TaponsHas
3alUTa apXuBa.

[MudpoBanne mannpix. CuMMeTpUYHbIe U HecuMMeTpuuHble mHdpel. Hudpsr mpocToit
3amensl. [udp Lesaps. [udp Bwkenepa. Anroputm mmdpoBanus RSA.

TeopeTnyeckne 0CHOBbI HHPOPMATHKH

WNudopmanus, nanaple W 3HaHUSA. MHQOpPMAIMOHHBIC MPOIECCHl B MPHUPOJE, TEXHUKE U
o01iecTse.

HenpepbiBHBIE M JUCKPETHBIE BEMUYHMHBI W cUTHaibl. HeoOXoIMMOCTh AMCKpETHU3alud
nH(popMalny, IpeJHA3HAYCHHOM ATl XpaHEeHUsI, TTepeiadyd 1 00paboTKU B IU(POBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE Konbl. JlekonupoBaHue
COOOIIeHNH, 3alUCaHHBIX C TIOMOIIBI0 HEpaBHOMEpPHBIX KomoB. YcnoBue Pano. IlocTpoenue
OJTHO3HAYHO JICKOJAMPYEMBIX KOJOB C TOMOIIBIO JepeBa. ENMHHUIBI U3MEpeHHs] KOJIMYeCTBa
nHpopmanuu. AndaBUTHBIN MOAXO K OIIEHKE KOJIUYECTBA HHPOPMAITHIH.

Cucrembl cuucnenusi. Pa3BépHyTas 3amucCh LEIbIX U APOOHBIX YHMCEN B MO3ULHOHHON
cucteme cuucieHus. CBONCTBa MO3UIMOHHOM 3allMCH YHUCJA: KOJWYECTBO LU(dp B 3amucwy,
MPU3HAK JEIMMOCTH YUCJIa Ha OCHOBAaHHWE CUCTEMbBl CUHMCICHHS. AJTOPUTM IEPEBOJIA IEIOT0
yycna u3 P-U4HON CUCTEMBI CUYMCIICHHUS B JECATHUHYIO. AJITOPUTM TepeBoa KOHEUHOU P-uyHOU
IpoOH B IECATUYHYIO. AJTOPUTM TMIEPEBOIa IIEJIOT0 YHUCTA U3 AECATUIHON CUCTEMBI CUHCIICHUS B
P-uunyto. IlepeBon kKoOHEYHOU necATHYHOW ApoOM B P-wmuHyro. /[BowuHas, BOoCbMepuUYHas W
MIECTHAIIIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b MKy HUMH. Apu(METHICCKUE ONepaluu B
MO3UITMOHHBIX CHCTEMax CYHCIeHUs. TpowyHass ypaBHOBENICHHAs CHCTEMa CUYHUCIICHUS.
JIBOMYHO-ECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanue TtekctoB. KommpoBka ASCIl. OpnoGaiitHple koaupoBku. CtaHmapt
UNICODE. KomupoBka UTF-8. Omnpenenenne wuHPOPMAIMOHHOTO O00BEMA TEKCTOBBIX
COOO0IIEHUH.

KomupoBanue uzobpaxennid. Onenka HHOOPMAITMOHHOTO 00bEMa rpa@uUecKiX JaHHBIX
NP 3aJaHHBIX pa3pelIeHuH U TIyOuHe KoaupoBaHUs IBeTa. L[BeToBble Moaenu. BekropHoe
kogupoBanue. ®opmatel rpaduueckux daitnos. TpéxmepHnas rpaduka. OpakranbHas rpaduka.

KomupoBanue 3Byka. Ouenka wuHpOpManMOHHOrO 00BEMA 3BYKOBBIX JIaHHBIX NIpU
3aJIaHHBIX YaCTOTE TUCKPETH3AIMH U PA3PSTHOCTH KOJUPOBAHUS.

Anre6pa noruku. I[loHsiTHe BBICKa3bIBaHUs. BBICKa3bIBaTENbHBIE (OPMBI (TIPEIUKATHI).
KBaHTOpBI CyIIIeCTBOBaHUS U BCEOOITHOCTH.

Jlornueckue omepanuu. TaOGmauiel UCTHHHOCTU. Jlormueckue BbIpakeHus. Jlormueckue
TOXJeCTBa. JloKa3aTreiabCTBO JIOTHYECKHX TOXKISCTB C TIOMOIIbIO TAaOJUI] HCTHHHOCTH.
Jloruveckue onepanuy 1 ONepauy Hajl MHOKECTBAMHU.

3aKoHBI anreOpbl JIOTHMKU. DKBUBAJICHTHBIC MPEOOPa30BaHUS JIOTMUECKUX BBIPAKCHUN.
Jloruveckue ypaBHEHUS U CUCTEMbI YPaBHEHHIA.



Jlornueckue (QyHKUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX (PYHKIUI OT
KOJIM4YeCTBa apryMeHTOB. [10JTHbIE CUCTEMBI JTOTHYECKUX (YHKIINH.

Kanonnyeckue ¢(opmbl sorudeckux BblpaxeHuid. COBEpIICHHbIE IU3BIOHKTHBHBIE U
KOHBIOHKTUBHBIE HOPMaJIbHbIE (POPMBI, AITOPUTMBI UX MMOCTPOCHHUS 110 TAOIUIIE UCTUHHOCTH.

Jlormdeckue sneMeHTBI B cocTaBe kKoMmmbiotepa. Tpurrep. Cymmarop. MHoropaspsiiHbii
cymmarop. IlocTpoeHne cxeM Ha JIOTHYECKMX »JJEMEHTaXx MO 33JaHHOMY JIOTHYECKOMY
BBIPAXKEHHIO. 3aIIUCh JIOTHYECKOT0 BBIPAXKEHUS 10 JIOTHYECKOU CXEME.

[IpencraBnenue 1enbIX YUCEN B aMATH KOMIIbIoTepa. OrpaHUYeHHOCTh AMANa30Ha YUCEN
IIpM OTPAaHWYEHMM KOJIMUYECTBa pa3psanoB. IlepemonHenue paspsnHoil ceTku. be3zHakoBble U
3HAKOBBIC JTaHHBIC. 3HAKOBBIN OWUT. JIBONYHBIN JOMOTHUTENBHBIA KOJI OTPUIIATEILHBIX YUCET.

[lobutoBeie noruueckue omepanuu. Jloruueckuii, apudmeTnyecKuil U IMUKIMYECKHUNA
casuru. lugpoBanue ¢ noMo1pio NoOUTOBOH onepauuu «uckinoyarmee UIN».

[IpencraBneHne BEIECTBEHHBIX YUCEN B MaMATH KOMIbIOTEpa. 3Hayamias 4YacTb U
nopsAoK  yMcia. Jluama3oH 3HAa4eHHMH BEIIECTBEHHbIX uuces. IlpoOnemsl XpaHeHHS
BEILIECTBEHHBIX YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA pa3psAnoB. BrimonHeHue
orepanuil ¢ BelEeCTBEHHbIMU YHCIIaMU, HAKOIUIEHHE OIINOOK MPU BBIYUCICHUSX.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

OmnpeneneHre BO3MOXKHBIX PE3YJIbTATOB PabOTHI MPOCTEHIINX aJrOPUTMOB YIPaBIICHUS
WCTIOJHUTENISIMU U BBIYMCIUTEIBHBIX alropuTMoB. OrmpeneneHue HUCXOAHBIX JaHHBIX, MpHU
KOTOPBIX JITOPUTM MOXKET J1aTh TPeOyeMblil pe3ynbTar.

Oranbl pelieHus 3a7ad Ha KommbioTepe. MHCTpyMeHTalbHBIE CpeACTBa: TPaHCIATOP,
OTIaTYMK, NpoQuIupoBIIMK. KomMnwmsuuss M HMHTEpHperanus mporpamm. BupryanbHble
MAIlUHBI.

WuterpupoBanHas cpeaa paszpaboTku. Meronbl omiagku mnporpamm. Mcmonb3oBaHue
TPacCUPOBOYHBIX TaOymi. OTnagouyHbli BeIBOJ. [lomaroBoe BBITIOJIHEHHE MPOTPaMMBIl. TOoYKH
octaHoBa. [IpocMOTp 3HaUEHUI EpEMEHHbIX.

SI3pik mporpammupoBanust (Python, Java, C++, C#). Tumbl JaHHBIX: IEIOYHCIICHHBIC,
BEILLECTBEHHBIE, CAMBOJIbHBIE, JJorudeckue. BerBienus. CnoxxHele ycnoBus. LIukisl ¢ ycioBueMm.
[uknbsl o nepeMeHHON. B3anMo3aMeHseMOCTh pa3IMYHbIX BUJOB LUKIOB. VIHBapHaHT LUKIIA.
CocraBiieHHEe LIMKIJIA C UCTIOJIb30BAHUEM 3apaHee ONPEACIEHHOIO MHBAPUAHTA LIUKJIA.

JoxymentupoBanue nporpamm. Mcnonb3oBaHue kKoMmeHTapueB. [loAroroBka onvcaHust
MIPOrpaMMbl U UHCTPYKLIMHU IS [10JIb30BATENS.

Anroput™Mbl 00pabOTKM HATypalIbHBIX YHWCEJ, 3aMHCAHHBIX B IMO3UIHMOHHBIX CHUCTEMax
CUMCIICHUS: pa30MeHHe 3amucy 4YHcia Ha OTHeibHble LUGPBI, HAXOXKACHHE CYMMBI U
npou3BeneHus UG, HAX0XKICHUE MAKCUMAIBLHON (MUHUMAIBHOM) U (PHI.

HaxoxneHue Bcex MpOCThIX YKCEN B 3alaHHOM Auana3one. [Ipencrapnenue uncia B BUIE
HaboOpa MPOCTHIX COMHOXKHUTENEH. AITOPUTM OBICTPOTrO BO3BEIECHUS B CTETICHb.

O06paboTka JaHHBIX, XpaHAMuUXcs B ¢aiinax. TexcTtoBble u 1BonuHbIe (aiinbl. DaiinoBble
niepeMeHHble ((aiaoBslie ykazaTenu). Urenue u3 ¢aiina. 3anuchk B daiin.

Pa3buenue 3anaun Ha nmoazanaun. [loamporpammsl (mpoueayps! u pynkuun). Pexypcus.
PexypcuBable 00bekThl ((ppakransl). PekypcuBHble mpouexypsl u QyHKImu. Vcmons3oBaHue
CTEKa JJI1 OpraHu3ali PEKYPCHUBHBIX BBI30BOB.



Hcnonb3oBaHue cTaHIapTHOM OMOIMOTEKH sA3bIKa NporpamMmupoBaHud. [loaxiodeHne
OMOIMOTEK MOANPOrpaMM CTOPOHHUX MpPOU3BOAUTENEH. MOIyNbHBI HPUHLHUI HOCTPOEHUS
IIPOrPaMM.

Yucnennsle Metonsl. TouHoe u mpuOMIKEHHOE pelleHus 3afaud. UHciIeHHble MeTO[bl
pelleHusl ypaBHEHHMiIl: MeToJ nepebopa, METOJA IOJIOBMHHOro jeneHus. [Ipubnmxénnoe
BBIUUCIIEHUE JJIMH KPHUBBIX. BbluncieHne miomaneil Gpuryp ¢ momouibio 4UCIEHHBIX METOOB
(MeTox MPsIMOYTOJIBHUKOB, METO] Tpanerwmii). [lonck Makcumyma (MUHIMYMa) QyHKIMHA OTHOM
NIEPEMEHHON METOJIOM ITOJIOBUHHOTO JIEJIEHUS.

O0paboTKka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIE (DYHKINU A3bIKAa POTPAMMUPOBAHUS IS
00pabOTKM CHUMBOJBHBIX CTPOK. AJITOPUTMBI OOpPAOOTKHM CHUMBOJBHBIX CTPOK: TIOJCUYET
KOJIMYECTBA MOSBICHUM CUMBOJIa B CTpOKE, pa3OMEHUE CTPOKM Ha CJIOBA IO MPOOEIbHBIM
CHMBOJIaM, ITOMCK MOACTPOKHM BHYTPH JaHHOM CTPOKHM, 3aME€Ha HAWJEHHOW MOJCTPOKH Ha
JpyTyIo CTPOKy. ['eHepalys Bcex CIOB B HEKOTOPOM ayihaBUTE, YAOBJIECTBOPSIOUIUX 3aJaHHBIM
orpannueHusM. [Ipeobpa3zoBaHue 4yncia B CHUMBOJIBHYIO CTPOKY U OOPaTHO.

MaccuBbl M MOCIEI0BAaTEIbHOCTH 4uced. BbruncieHne 0O0OOIIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCJIENI0BAaTEIbHOCTH (CyMMBI, MPOU3BEICHUS, CPEIHErO
apu(METHUECKOTr0, MUHUMAIBFHOTO W MAaKCHMAJIbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YAOBJIETBOPSIOIINX 33JIAHHOMY YCIIOBUIO). JIMHEHHBIN MOUCK 3aJaHHOTO 3HAYEHUSI B MACCHBE.

CopTtupoBka oJHOMEpHOTro Maccupa. IIpocTble MeTOIbI COPTUPOBKU (METOJ Iy3bIpbKa,
MeTOJ] BbIOOpa, COpTUpOBKa BcTaBkamu). COPTUPOBKA ciausiHUEM. beicTpas copTupoBKa MaccuBa
(amroputm QuickSort). J[BoruHBIi MMOMCK B OTCOPTHPOBAHHOM MaCCHBE.

JIByMepHbIE MacCUBBI (MaTpHIbl). AJTOPUTMBI OOpPaOOTKH JBYMEPHBIX MAaCCHBOB:
3al0JIHEHUE JIBYMEPHOI'O YHMCIIOBOTO MacCHBa IO 3aJaHHBIM IIpaBUjaM, IIOUCK 3JIEMEHTa B
JIBYMEPHOM MAacCCUBE, BBIYHUCICHHE MaKCUMyMa (MHHUMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOIO
MaccHBa, NEPECTAHOBKA CTPOK U CTOJIOLIOB IBYMEPHOTO MacCHBA.

HNHpopmManoHHbIE TEXHOJIO0THH

TexctoBeiii mponeccop. PegaktupoBanue u dopmaruposanue. [Iposepka opdorpadhuu u
rpaMMatuky. CpeacTBa IOMCKa M aBTO3aMEHBI B TEKCTOBOM Ipoueccope. Mcmonb3oBaHue
ctiwiield. CTpyKTYypHUpOBaHHBIE TEKCTOBbIE NOKyMEHTHL. CHOCKH, oriaBieHue. KosnexkTtuBHas
paboTta ¢ tokyMeHTaMH. VIHCTpyMEeHTBI peLieH3upOoBaHMsl B TEKCTOBBIX Mpoueccopax. ObnauHble
cepBuchl. JlemoBas mepemnucka. Pedepart. IlpaBuna muTupoBaHuss UCTOUHUKOB M O(QOpMIIECHUS
oubmorpaduueckux ccpiiok. OpopmIIeHHE CITUCKA JIUTEPATYPhl. 3HAKOMCTBO ¢ KOMIIBIOTEPHOM
BEPCTKOM Tekcra. TexHuueckue cpeactBa BBoJa TekcTa. Crenuaau3upoBaHHBIE CPEICTBA
pPEAAKTUPOBAHUS MAaTEMATHYECKUX TEKCTOB.

Anamu3  naHHbIX. OCHOBHBIE  3aJa4yd  aHAJIW3a  JAHHBIX:  IIPOrHO3MPOBAHME,
Kiaccuukanus, KiacTepu3alus, aHalIu3 OTKIOHeHWH. [lociieoBaTeIbHOCTE pelIeHus 3a1au
aHaM3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OUMCTKA M OI[EHKA Ka4eCTBa JaHHBIX, BBIOOD H/HIN
MOCTPOEHHE MOJIENH, MpeoOpa3oBaHUWE MAHHBIX, BHU3yaJH3alMsd [aHHBIX, WHTEPIpETaLus
pe3yabpTaTtoB. IIporpaMMHBIe CpeCTBAa U MHTEPHET-CEPBUCH! i1 00paOOTKH U MpPE/ICTaBICHUs
naHHbIX. bosbiive ganable. MammHHoe oOydeHue. MIHTemekTyaabHblil aHAIU3 JaHHBIX.

AHanu3 JaHHBIX C TOMOINBIO AJIEKTPOHHBIX TAaOIUIL. BbluncieHue CyMMbl, CpeIHEro
apu(MeTHUecKoro, HauOONbLIET0 (HAMMEHBIIEr0) 3HA4YeHHs [Juana3oHa. BeruncieHue
Kod(ppHIMEeHTa KOppesuu ABYX pPsoB NaHHbIX. [locTpoeHue cTon04aThixX, JTUHEHYATHIX U



Kpyrobix quarpamm. IToctpoenue rpaduxos Gynkuuil. [lonbop nuHum TpeHaa, peuieHue 3agad
IIPOTHO3UPOBAHUA.

UYucneHHOE pelleHre ypaBHEHUH C MOMOILIBI0 mojbopa napaMerpa. OntuMusanus Kak
MIOMCK HAWIy4dllero pelleHus B 3aJaHHbIX YycioBusx. LleneBas QyHKIMSA, OrpaHHUYCHHS.
JlokanbHble W INI00ANbHBIM MHUHUMYMBbI LiesieBOM (yHkuuu. PemieHue 3anad onTHMM3aLUU C
MOMOIIIBIO AJIEKTPOHHBIX TAOJIHII.

11 KJIACC

TeopeTnueckne 0oCHOBbI MH(pOPMATUKH

TeopeTnueckne MOAXOJbI K OIIEHKE KoJMW4ecTBa WHGOpMaluu. 3aKOH aJJUTHBHOCTU
nHpopmanuu. Dopmyna Xaptiau. Madopmanus u BepostHocTs. Popmyna [llenHoHa.

AnroputMmbl cxaTtusi naHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CKaTHS JAHHBIX C MOTEPSMH. YMEHBIICHHE TIIyOMHbI KOJUPOBAHUS LBETA.
OcHoBHable uaeu anroputMmoB cxkatus JPEG, MP3.

CkopocTb mepefayd JAaHHBIX. 3aBUCHMOCTh BPEMEHHU Iepelaud OT HH(POPMAIMOHHOTO
o0bEMa JaHHBIX M XapaKTEPUCTUK KaHajla CBs3U. [IpUYMHBI BO3SHUKHOBEHMSI OIIMOOK IpHU
nepenaye gaHHbIX. Kojabl, Mo3BoAIOMIME OOHAPYKUBATh U UCIPABIATH OLIMOKH, BO3HUKAIOIINE
npu nepenade AaHHbIX. Paccrosnue Xsmmuura. KoaupoBanue ¢ noropeHuneM OutoB. Komabl
X3MMUHra.

Cucrembl. KommoHeHTHI cucTeMbl M UX B3aumonelcTBue. CucrteMHblid 3 deKT.
VYnpasnenue kak uHpopMaoHHbIN pouecc. OOpaTHas CBA3b.

Monenn u  wmonenupoBanue. lLlenr  MopenupoBanusa. CoOTBETCTBUE — MOJEIH
MOJIEIUPYEMOMY OOBEKTY WJIM HPOLECCY, eI MojaeaupoBanusi. GopManu3anus MpUKIaIHbIX
3az1ad.

[Ipencrapnenue pe3yiabTaTOB MOJAEIUPOBAHUS B BUOE, YAOOHOM s BOCHPHUSATHUS
4eJIoBeKOM. ['paduueckoe mpeacTaBICHUE TaHHBIX (CXEMBbI, TaOIUIIbI, TPAPUKH).

I'padpr. OcHoBHble TOHATHSA. Bunbel rpagos. Omnucanue rpadoB C MOMOLIBIO MAaTpPHIL
CMEXHOCTH, BECOBBIX MATpHILl, CIHUCKOB CMEKHOCTU. PellleHHe aaropuTMUYECKHX 3ajaad,
CBSI3aHHBIX C AaHAJIM30M TpadoB (IOCTPOCHHE ONTHUMAIBHOIO IyTH MEXAY BEpIIMHAMHU rpada,
ONpENIEJICHUE KOJIMYECTBA PA3JIMYHBIX IyTE€Hd MEXAYy BEpUIMHAMH OPHEHTHPOBAHHOIO
alMKIMYeCcKoro rpada).

Hepesbs. bunapnoe nepeo. JlepeBbst noucka. CriocoObl 00xoa aepesa. [IpencraBienue
apu(MeTHYECKUX BbIpaXEHUIH B BUAE JepeBa. J{MCKpETHbIE WUIPHI JBYX HMIPOKOB C MOJIHOMN
uHpopmanueit. Iloctpoenue nepeBa mnepebopa BapHAHTOB, OMHMCAHUE CTPATETMM WIPHl B
TabIM4YHON (hopMe. BBIMTPHIIIHBIE ¥ IPOUTPHIIIHBIE TTO3UIIUU. BBIMTPHIIIHBIE CTPATETHH.

CpeactBa  ucKyccTBeHHOro uHTeiiekTa. CepBHCHI  MalIMHHOIO  IIepeBoAa U
pacmiozHaBaHus ycTHOU peun. KorautuBHbIe cepBrCHL. VneHTHUKAINS 1 TIOUCK N300pakeHui,
pacnoznaBanue Jun. CamooOyuarommecss cucTeMbl. VICKyCCTBEHHBIH  MHTEIJIEKT B
KOMITBIOTEPHBIX HUrpax. Vcmonp3oBaHHE METOIOB MCKYCCTBEHHOTO MHTEIUIEKTa B OOYYaroIIHX
cuctemax. VMcnonap3oBaHue METOI0B UCKYCCTBEHHOTO MHTEIUIEKTa B poOoToTexHuke. MHTepHeT
Beniel. [lepcriekTuBbI pa3BUTHSI KOMITBIOTEPHBIX MHTEIIEKTYyaIbHBIX cUCTEM. HelipoHHbIE ceTH.

AJITOPUTMBI U IPOTPAMMHPOBaHHE



dopmanuzanus MOHATHS anroputMa. MammHa TeIOpUHra Kak yHHBepcajbHas MOJEIb
Berunciennil. Tesuc Yeépua—Trropunra.

OmneHka CIOXHOCTH BbIUMCICHUH. Bpemsi paboTel 1 00BEM HCIONB3yeMON MaMATH, UX
3aBUCHUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OIeHKa aCHMITOTUYECKOH CIOXKHOCTH
aIrOPUTMOB. ANTOPUTMBI MOJMHOMHANBHOM cioxkHOCTU. [lepebopHbie anroputmsbl. [Ipumepst
Pa3IUYHBIX aITOPUTMOB PEUICHHs OJHON 3a]a4ul, KOTOPbIE UMEIOT PA3INYHYIO CIIOKHOCTb.

[lonck mpoCTBIX uMced B 33JaHHOM JHMAla30HE C IOMOIIbIO aJFOPUTMA «PELIETO
Opatochenay.

MHoropa3psiJHble LeJIble YUCIa, 3a/1a4i JITMHHON apu(MeTHKy.

CroBapu (accollMaTHBHBIE MAaCCHUBBI, OTOOpakeHus). Xomi-tabmunbl. I[loctpoeHue
an(aBUTHO-4aCTOTHOI'O CJIOBAps JIJIS 33JaHHOTO TEKCTA.

Creku. AHanu3 NpaBUIBLHOCTU CKOOOYHOTO BhIpakeHUs. Bbruncienue apupmMeTuiyeckoro
BBIPA)KEHUS, 3alIMCAHHOTO B TIOCTPHUKCHOH (popme.

Ouepenu. Mcnonp30Banne ouepenu A1 BpEMEHHOIO XpPAHEHUS IaHHBIX.

Anroputmel Ha rpadax. IlocTtpoeHne MHUHMMAaTbHOTO OCTOBHOTO JieépeBa B3BELICHHOIO
CBA3HOIO HEOPHEHTHpPOBaHHOIrO rpada. KonnuecTBO pa3nMyHBIX MyTeH MEXIy BeplIMHAMU
OPUEHTUPOBAHHOTO AIIMKINYECKOTo rpada. Anroput™ JerKcTphl.

JlepeBbst. Peanusanus nepeBa ¢ MOMOILBIO CCBIIIOYHBIX CTPYKTYp. J{BonuHble (OMHApHBIE)
nepeBbs. [locTpoeHue mepeBa A 3alaHHOTO apU(PMETHUUYECKOTO BhIpaxKeHHs. PeKypcuBHBIC
anropuTMel 006xoa Aepesa. Mcnonp3oBanue cteka U ouepenu At 00xoja Jiepena.

JluHamuueckoe NpOrpaMMUpPOBaHHME KaK METOJ pelleHus 3afad ¢ COXpaHEHHEM
IIPOMEXYTOUHBIX  PE3yJIbTaTOB.  3aJaud, pEIIaeMble C  IOMOILIBIO  JUHAMHYECKOIO
MPOrPaMMHPOBAHMSI: BBIYMCICHHUE PEKYPCUBHBIX (PYHKIIMIA, MOACYET KOJIMYECTBA BAapPHAHTOB,
3a/1a4ud ONTUMU3ALINH.

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpoBaHHH. OOBEKTHI W KJIACCHI.
CaoiicTBa 1 MeTO/1bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. PazpaboTka mporpaMm Ha
OCHOBE 00BEKTHO-OPHUEHTUPOBAHHOTO 1Mo1X0aa. IHKancymsius, Hacjae10BaHue, ITOTMMOPPHU3M.

Cpenpl ObicTpoii pazpabotku mporpamM. [IpoextupoBanue unTepdeiica moap3oBaTes.
Hcnonb30BaHre TOTOBBIX YIPABISIEMBIX AJIEMEHTOB JJIsl TOCTpOeHus: nHTepdeiica.

00630p s13b1KOB IporpammupoBanus. [lonsTre o mapaaurmax MporpaMMUPOBAHHUS.

NHpopmManoHHbIE TEXHOJIOTHH

Ortanbl  KOMIBIOTEPHO-MATEMAaTHUECKOIO  MOJEJIHMPOBAHMS:  IIOCTAaHOBKA  3aJayM,
pa3paboTka MOJENH, TECTUPOBAHNE MOEIH, KOMIIBIOTEPHBII SKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB
MOJIETTUPOBAHUS.

Jluckperuszanusi Npu MaTeMaTUYECKOM MOJEIUPOBAHUU HEMPEPHIBHBIX IPOLECCOB.
MonenupoBanue JBKEHHUS. MoJenupoBaHne OHOJIOTHYECKHX CHCTEM. MaTeMaTHuecKue
MOJIENIU B 3KOHOMUKE. BhIunciauTenpHble SKCIIEPUMEHTHI C MOAEIISIMU.

OO6paboTka pe3ynpTaToB OSKCIEpUMEHTa. MeToJ HauMeHbIIUX KBajapatoB. OleHka
YHCIIOBBIX TApaMETPOB MOJEIUPYEMbIX 00BEKTOB U MpolieccoB. BoccTaHOBNIEHUE 3aBUCUMOCTEN
0 pe3ysbTaTaM IKCIEPUMEHTA.

BepostHocTtHbie Momenu. Metonsl Monte-Kapno. HMmuranmonHoe MoOAEIMpOBaHUE.
CucreMbl MacCOBOTO OOCITY)KUBAHHUS.

Tabnuunble (pensuuoHHBIE) 0a3bl MaHHBIX. Tabnmuia — mpeacTaBleHUE CBEAEHU 00
OJHOTHIHEIX 00BekTax. [lone, 3ammch. Korou Tabmmipl. Pabora ¢ roroBoii 0a3oii JaHHBIX.



3anonnenue 6a3bl NaHHbIX. [lonck, copTupoBka U GUIbTpalvs JaHHBIX. 3aPOCHl Ha BEIOOPKY
JAHHBIX. 3aIPOCHI C MapaMeTpaMu. BeraucisieMmble 1oJisi B 3aIpocax.

MuoroTtabnauunble 06a3bl JaHHBIX. THIBI CBsA3e Mexny Tabiunamu. BHemHui Kirod.
IenocTtHOCTH 6a3bl TaHHBIX. 3aIIPOCHI K MHOTOTAOIUYHBIM 0a3aM TaHHBIX.

HNutepner-npunoxenus. [lonsitue o cepBepHOr M KIIMEHTCKOW YacTsAX caiita. TexHonorus
«KJIUEHT — CepBep», €€ J0CTOMHCTBA U HenocTaTKu. OcHOBHI si3bika HTML 1 xackagHbIX TabJIHIT
cruieit (CSS). Cuenapuu Ha si3bike JavaScript. @opmsl Ha BeO-CTpaHHUIIE.

Pa3memenue Be6-caiiToB. Yciayra XocTuHra. 3arpy3ka (aiaoB Ha CailT.

BBoa u300paskeHUi ¢ HCMOIB30BAaHUEM PA3IHUYHBIX HUMPOBBIX YCTPOMCTB (1U(PPOBBIX
(hoToanmapatoB ¥ MHUKPOCKOTIOB, BHJIEOKAMEp, CKAHEPOB U APYTHX YycTpoicTB). ['paduueckuii
penakrop. Paspemenue. KaapupoBanme. Hcenpasnenue mnepcnekTuBbl. [ 'ucrorpamma.
Koppekuust ypoBHe#, koppekmus 1Bera. OOeclBeUMBaHHE MBETHBIX H300pakeHHWi. Perymis.
Pab6ora ¢ o0nmactsamu. OUIBTPHL

Muorocnoitable n3o0paxkeHusi. TexctoBble cimou. Macka cnosi. Kananel. CoxpaHeHue
BbIICNICHHOW oOmactu. [lomroroBka wiumrocTpanuii  aiis  BeO-caliToB.  AHUMHUPOBAHHBIC
N300pakeHusl.

Bekropnas rpaduka. [lpumuruBel. V3MeHeHue mopsaka 3JeMEHTOB. BripaBHUBaHUE,
pacnpenenenue. ['pynnupoBka. Kpusbeie. @opmaTbl BEKTOPHBIX PUCYHKOB. Mcmosib3oBaHue
KOHTYpOB. BekTopu3zanius pacTpoBbIX H300paskeHUH.

[IpuHIMIIBI TOCTPOEHUSI U PEelNaKTHUPOBaHUS TPEXMEpPHBIX Mojeneil. CeTouHble MOJEIH.
Marepuansl. MoaeaupoBaHre WCTOYHHKOB OCBelieHus. Kamepbl. AJIUTHBHBIE TEXHOJIOTHH
(3D-npuntepsr). [ToHsTHE O BUPTYAILHON PEaIbHOCTH M JONIOJTHEHHOM PeaibHOCTH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMEBI 110 MHOOPMATHUKE
(YTJIVBJIEHHBI YPOBEHbB) HA YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNS

JIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE pEe3yNbTAaThl OTPAKAIOT TOTOBHOCTH M CHOCOOHOCTH OOYyYaroIIUXCs
PYKOBOACTBOBAaThCA  CHOPMUPOBAHHON  BHYTpEHHEH  IMO3ULMEH  JTUYHOCTH, CHUCTEMOU
IICHHOCTHBIX ~ OPHCHTAIlMH, TIO3UTHBHBIX BHYTPCHHHX YOCKICHHH, COOTBETCTBYIOIIHX
TPaIUIMOHHBIM IIEHHOCTSIM POCCHUCKOTO O0IIEeCTBA, paCIIMPEHUE )KU3HEHHOT'O OIBITa U ONBITA
NESTENBbHOCTH B TIPOIlECCE peamu3alliid  CPEACTBAMH  y4eOHOro TpeaMeTa OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIBHOMN 1€ITETbHOCTH.

B pesynbprare u3yueHuss MHGOPMATHUKHM HA ypPOBHE CpeqHEro oOmero oOpa3oBaHUS Y
obOyuaromerocst OyayT chopMUPOBaHBI CACAYIOIMINE TUIHOCTHBIC PE3YIIbTATHI:

1) rpa:KIaHCKOr0 BOCIIUTAHMS

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB M OOS3aHHOCTEH, yBakKeHHWE 3aKOHA U
NPaBOMOPAIKA, COOJIOJCHHE OCHOBOMOJATAIOIIUX HOPM HH(QOPMAIIMOHHOTO TMpaBa U
nH(pOpMaIMOHHOM 6€30TacHOCTH;

TOTOBHOCTh TIPOTHBOCTOSITH HJICOJIOTUM SKCTPEMHU3Ma, HAIMOHAIM3Ma, KceHodoouw,
JTUCKPUMHUHAIIMA TI0 COIMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM IPU3HAKAM B
BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOE OTHOILIEHHE K HCTOPUYECKOMY HACJeNuio, MOocTxeHHsM Poccun B Hayke,
WCKYCCTBE, TEXHOJOTHSIX, TOHUMAaHUEC 3HAYCHUS WHDOPMATHKM KAaK HAyKd B KHU3HU
COBPEMEHHOI0 00I1IEeCTBA;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMEBI M IIEHHOCTH, B TOM YHCIie B ceTH HTepHET;

4) 3¢TETUYECKOT0 BOCTIUTAHMS:

ACTETHYECKOE OTHOIICHHWE K MHPY, BKJIIOYasl 3CTETUKY HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATh Pa3IMYHbIE BUABI UCKYCCTBA, B TOM YHCJI€ OCHOBAaHHOTO Ha
WCIOJIb30BaHUN UH(POPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uyeckoro BoCnUTAHMSA:

c(OpMUPOBAHHOCTh 3JIOPOBOTO U 0Oe3omacHoro obpa3za >KU3HHU, OTBETCTBEHHOIO
OTHOIIICHUSI K CBOEMY 3/I0pPOBBIO, B TOM 4HCIIe 3a cu€T coOmoaeHusi TpeOoBaHUil Ge30macHom
IKCITyaTaluu CPEJCTB HHPOPMAITMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTb K aKTUBHOM JEATEIIbHOCTH TEXHOJIOTMYECKOM U COLIMAIbHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBaTh, IUIAHUPOBATH U CAMOCTOSITENIBHO — BBIMONHITH — TaKylO
NeSITEIbHOCTD;

uHTEepec K cdepam MpodecCHOHAIBHON MeATeIbHOCTH, CBSI3aHHBIM C WH()OPMATHKOM,
IPOrpaMMUPOBAHUEM H WH()OPMAIIMOHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JOCTHKCHHSX



HayKM HMH(OPMATHKM M HAy4YHO-TEXHMYECKOI'O IIpOrpecca, yMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyayiel mpodeccuu U peaarn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOPAa30BaHUIO HA MPOTSIKEHUU BCEH
KHU3HU;

7) IK0JI0THY€eCKOr0 BOCIIMTAHMSI:

0CO3HaHME INI00aTBHOT0 XapaKTepa 3KOJOrMYECKUX MPOOIeM U IyTeH UX peIIeHus, B TOM
yuclie ¢ y4ETOM BO3MOXKHOCTEN MH(POPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTHKEHUSAM HayYHO-TEXHMUYECKOTO Mporpecca U OOLIECTBEHHON MPaKTHKH,
3a C4€T NOHMMAaHUS pOJIM HHMOPMAIMOHHBIX PECYypcoB, MH(POPMALMOHHBIX MPOLECCOB U
MH(OPMALIMOHHBIX TEXHOJOTHH B ycloBUsAX LU(poBON TpaHchopMalnuu MHOTUX chep KU3HU
COBPEMEHHOTO O0IIIeCTBa;

OCO3HAaHHE LIEHHOCTH HAay4HOH JEATENbHOCTH, TOTOBHOCTh OCYIIECTBIATH NMPOECKTHYIO U
HCCIIEI0BATEINILCKYIO 1€ TEIbHOCTh MHUBUYaJIbHO U B IPYTIIIE.

B nmpouecce nocTukeHHS JIMYHOCTHBIX PpE3yJbTaTOB OCBOEHHS IPOTPAMMBI IO
uHpopMaTUKE y  OOYyYaroIIUXCS  COBEPIICHCTBYETCS ~ SMOLMOHAJBHBIA  HMHTEIUIEKT,
npeanoararmui chOpMUPOBAHHOCTH:

caMOperyJIHpOBaHus, BKJTIOYAIOLIETO CaMOKOHTpOIIb, yMEHHe IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIBHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOLIEH CTpEeMJIEHHE K JOCTHKEHHUIO LIEJIU U YyCHEXY,
ONTHMHU3M, NHUIIUATUBHOCTb, YMEHUE JAEHCTBOBATh, HCXO/I U3 CBOUX BO3MOYKHOCTEN;

SMIMATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE ApPYTHUX,
YUUTBIBATb €r0 MpPU OCYUIECTBICHUHM KOMMYHMKALIUM, CIHOCOOHOCTh K COYYBCTBHIO U
COIEepeKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIONIIUX CIHOCOOHOCTH BBICTPAWBATh OTHOIICHUS C IPYTUMHU
JFO/IbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTh KOH(QIUKTBHI.

METAIIPEMETHBIE PE3YJIbTATbHI

B pesynprare msydeHus mHQOpMATHKH Ha ypOBHE CpeIHEro oO0IIero oOpa3oBaHHsS Yy
oOyuaromerocst OynyT copMuUpoBaHBI MeETaNpeAMETHBIE pPE3yibTaThl, OTPAKCHHBIE B
YHUBCPCAJIbHBIX y‘-ICGHBIX HeﬁCTBHHX, a4 UMCHHO — IMO3HABATCJIbHBIC YHUBCPCAJIBbHBIC y‘-Ie6HLIC
NEUCTBUS, KOMMYHHKAaTHUBHBIE  YHUBEpCAJbHbIE  y4eOHBIE  JCHCTBUSA,  pETryJISTUBHBIC
YHHUBEpCaJIbHbIC YUeOHBIC JICHCTBHSI, COBMECTHAS JCSITEIBHOCTb.

Ilo3HaBaTe1bHBIE YHUBEPCATbHBIE YUeOHbIE TelCcTBUS
1) 6a30Bble JIOTHYECKHUE JIeiiCTBUSA:
CaMOCTOSITENIEHO (pOPMYTMpPOBaTh M aKTyallM3UpPOBAaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
YCTaHABIIMBATh CYIICCTBEHHBIN NMPHU3HAK WM OCHOBAHUS JUIsl CPABHEHHMS, KJTacCHU(DUKAIINN
1 0000IIIEHHUS,;
OTIPECIIATH TeNIN ACATeILHOCTH, 33]1aBATh MApaMETPhl U KPUTEPUU UX JTOCTHIKCHHUS;



BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX;
pa3pabaTeIBaTh TUIAH PEMICHUS MPOOIEMBI ¢ YIETOM aHaIM3a HMEIOIUXCS MaTePUATBHBIX
1 HeMaTepUATbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B ACSITEIbHOCTb, OLEHUBATH COOTBETCTBHE PE3YJbTATOB IICIISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIUHUPOBATh M BBIMOJIHATH PAOOTy B YCIOBUSX pEajlbHOr0, BUPTYAIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3ZHEHHBIX TIPOOIIEM.

2) 0a30BbIe HCCIeA0BaATENbCKUE 1€ CTBUS:

BJIaIeTh HaBBIKAMH y4e€OHO-HCCIIEI0BATENIbCKON U MPOEKTHOM AEsITebHOCTH, HaBBIKAMU
paspenieHus podJieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJ/IOB
pEIICHHS MTPAKTUICCKUX 33]a4, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

OCYIIECTBIISATh PA3JMYHBIC BUIBI JEATEIHHOCTH IO TMOJTYYCHHIO HOBOTO 3HAHUS, €r0
WHTEpIIpETAINH, TPEoOPa30BaHUI0 U MPUMEHEHHUIO B PAa3IMUYHBIX YYEOHBIX CHUTyalHsX, B TOM
YHClie IPU CO3JaHUH YU€OHBIX M COIUAIBHBIX IPOEKTOB;

(hopMHPOBATh HAYYHBIA THIT MBIIIICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIFOYCBBIMU
TOHSITHSIMA U METOJIAMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 33Jaud B OOpPA30BATEIBHON NEATEIBHOCTH WU
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH  [IPUYMHHO-CIICACTBEHHbIE CBS3M M aKTyaJIM3UpOBaTh 3a7ady, BBIIBUIATH
TUMNOTe3y €€ pelmieHHs, HaxXOJUTh apTyMEHTHI JUJIS JI0Ka3aTelIbCTBA CBOWX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUH PEIICHHUS,

aHAIM3UPOBATh TMONYYCHHBIE B XOJAE peIICHHs 3aJaud pe3yJbTaThl, KPUTHUECKU
OIICHUBAThH UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

OCYIICCTBIISATH IEJICHAIIPABICHHBIN IOUCK TEPEHOCa CPEJCTB M CIIOCOOOB JICHCTBUS B
pohecCHOHAIBHYIO CPEeNy;

yMETh TMEPEHOCHTHh 3HaHWs B TMO3HABAaTEIbHYID M  MPAKTUYECKYI0  0O0JacTH
KHU3HEACATEIIbHOCTH;

yMETbh UHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIBUTATh HOBBIC HWJCH, MpEJIaraTh OPUTHHAIBHBIC TOIXOABl W PEIICHUS, CTABHTH
MPOOJIEMBI M 33/1a49H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.

3) pa6ora ¢ ungopmanueii:

BJaIeTh HABbIKAMHU TOJYy4YeHUs HMHPOpPMAIMM W3 MCTOYHHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBJISTh IIOMCK, aHaJlu3, CHUCTEeMATHU3allMI0 M HHTEPIpEeTaIIIo
nH(OPMAIIUY PA3TMYHBIX BUIOB U (OPM TPEICTABICHHUS,

CO3/aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4€TOM Ha3HAUYCHUs UH(DOPMAIINU U TIEIeBOH
ayJIMTOPUH, BBIOUpAs ONTHUMAIIbHYIO (OpMY MPEACTABICHUS M BU3yalU3allnu;

OILIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MHPOpPMAIUH, €€ COOTBETCTBHE MPABOBBIM U
MOPAJTLHO-ITHYESCKHM HOPMaM;

HCIIOJIb30BaTh CpeACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEelIeHNd KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3alMOHHBIX 3a/lad C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PecypcocOepeKeH s, MPaBOBbIX U
ATHUYECKHX HOPM, HOPM HUH(OPMAIIMOHHON O€30MacHOCTH;



BJIQJICTh HABbIKAMHU pACIO3HABAHUSA W 3alIMThl HHDOpManuu, WHHOPMALMOHHON
0€30IaCHOCTH JTUYHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJTBbHBLIC yqeﬁnble JaeicTBHUA

1) o0menmue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

pacro3HaBaTh HEBEpOAIbHBIC CPEACTBA OOIIEHHWS, MOHUMATh 3HAYCHHUE COIMAIbHBIX
3HAKOB, PACIIO3HABATH MPEAMOCHITKNA KOHPIMKTHBIX CUTYaIMid U CMSTYATh KOH(JIUKTEHI;

BIIQJICTh PA3IMYHBIMH CTIOCOOAMU OOIICHUS U B3aUMOJICHCTBHS, apTyMEHTHPOBAHHO BECTU
JTUAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYaIlUH;

Pa3BEPHYTO M JIOTUYHO M3JaraTh CBOK TOUYKY 3PEHHUS C HMCHOJIb30BAHHEM S3BIKOBBIX
CPEACTB.

2) coBMecCTHaA 1eSITeJIbHOCTD:

MMOHMMATh U UCTIOJH30BaTh MPEUMYIIIECTBA KOMAHAHON ¥ HHIUBUYalIbHOU PabOTHI;

BbIOUpaTh TEMATUKYy M METOAbl COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX WUHTEPECOB U
BO3MOKHOCTEH KayKJI0TO WIECHA KOJUIEKTUBA;

MPUHUMATh 1IeJIM COBMECTHOM JAEATEbHOCTH, OpPraHU30BbIBATH W KOOPIAWHUPOBATH
JNEUCTBUA MO WX JIOCTHKECHHIO: COCTAaBIIATH IJIAH JEHUCTBHUH, PacHpeleisiTb POJd C yYETOM
MHEHUH YYaCTHHKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJOT0 YYaCTHHKA KOMaHIbl B OOIIMI pe3ynbTar
0 pa3paboTaHHBIM KPUTEPUSIM;

MpearaTb HOBBIE IMPOEKTHI, OLIEHWBATh WAEU C MO3WIMH HOBU3HBI, OPUTMHAJIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYyaLMsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHMBEpPCAJIbHbIE YUeOHbIE 1eHCTBHS

1) camoopranusanus:

CaMOCTOSITENIBHO OCYILLIECTBIISITh [MO3HABATEIbHYIO JEATEIBHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OpMyIUpoBaTh COOCTBEHHbIE 3a7adl B OOPa30BaTENbHOM JEATENBHOCTH U
KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIBHO COCTABJIATH IIJIAH PELICHUs MPOOJIEMBI C YYETOM MMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

paciupATh paMKi y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JieJ1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHO0COOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO MIMPOKOM dPYIUIIMH B PA3HBIX 00JIaCTAX
3HaHUi, OCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHBBI B ICSATEIBHOCTb, OLICHWBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;



BJIa/I€Th HaBBIKAMH MO3HABATENIBHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUIN
Y MBICTUTENBHBIX MTPOIIECCOB, MX PE3yJIbTATOB U OCHOBAHMM, HCTIOJIB30BaTh MPUEMBI pedIICKCUH
JUTSL OIICHKU CUTYalliH, BBIOOpA BEPHOTO PEIICHHUS;

OILICHUBATh PUCKHU M CBOEBPEMEHHO IPUHUMATH PELICHUS 0 UX CHUKCHHIO;

MPUHUMATh MOTHUBBI U ApTYMEHTHI IPYTUX IPU aHAIHU3€E PE3yIbTaTOB AESITEIbHOCTH.

3) npuHATHA ce0s U APYTrux:

MIPUHUMATH €051, TOHUMAst CBOU HEJJOCTATKHU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATU3€E PE3YIbTaTOB JIESITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTHUX HA OMIUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeI0BEKa.

INPEAMETHBIE PE3YJIbTATbBI

B mpouecce wu3yueHuss kypca HHPOpMaTHKH yriyonéHHoro ypoBHs 6 10 Knacce
o0yyaromuMucs OyIyT JOCTUTHYTHI CJIEAYIOUINE IPEIMETHbIE PE3YIbTaThI:

BJIJICHUE TPEJICTABICHUSMH O pOJM HMH(OpMAIMM M CBA3aHHBIX C HEW MpPOIECCOB B
IPUPOJIE, TEXHUKE U OOLIECTBE, MOHATHAMHU «UH(pOpMaLusy, «MHPOPMALMOHHBIN Ipoleccy,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHUCTEMHBIH YPQPEeKT», «HHPOPMAIMOHHAS CHUCTEMay,
«CUCTEMa yTIPaBICHU;

BJaJICHUE METOAaMU TIOHCKa WHpoOpMaluu B ceTH VIHTEepHET, yMEHUE KPUTHUECKU
OLIEHUBaTh HHPOPMALIUIO, TOITYUYEHHYIO U3 ceTh VIHTepHeT;

YMEHHE XapaKTepu30BaTh OOJIbLIME JaHHbIE, NPUBOJIUTH IMPUMEPbl HCTOUYHUKOB HX
MOJTyYeHHUsT ¥ HANpaBIICHUS HCIIONB30BaHMs, YMEHHE KIaCCH(PHUIMPOBATH OCHOBHBIC 3aaud
aHanmM3a JaHHBIX (MIPOTHO3UPOBAHME, KIIACCH(HKAIMNSA, KIACTePH3aIHs, aHAIU3 OTKIOHEHHIA),
MIOHUMAaTh MOCIEI0BATEILHOCTh PEIEeHHs 33/ad aHalIM3a JaHHBIX: cOOp MEPBUYHBIX NAHHBIX,
OUMCTKA M OIIEHKAa KauyecTBa JaHHBIX, BHIOOp W/WIM NOCTPOEHHE MOJIENH, IpeoOpa3oBaHUe
JAHHBIX, BU3yalIu3allls JAHHBIX, UHTEpIpPETalys pe3yJIbTaToB;

MOHMMAaHNE OCHOBHBIX TPHHIMIOB YCTPOWCTBA M (DYHKIIMOHHUPOBAHHUS COBPEMEHHBIX
CTAllMOHAPHBIX M  MOOWJIBHBIX KOMIIBIOTEPOB, TEHAEHIMH pPa3BUTUS  KOMIIBIOTEPHBIX
TEXHOJIOTHi;

BJIaJICHME HaBbIKaMM pabOThl C ONEPALMOHHBIMU CHUCTEMAaMH, OCHOBHBIMHM BHJAMHU
IIPOrpaMMHOTI0 00ecIIeYeHus sl pellieHus y4eOHbIX 3aa4 0 BBIOpaHHOH clielnaIn3aliiy;

HAJIMYHE TPEJCTABICHUIA O KOMIBIOTEPHBIX CETSIX M WX POJH B COBPEMEHHOM MHpE, O
0a30BbIX MPHUHLMIAX OPraHU3alUU W (PYHKIMOHMPOBAHUS KOMIBIOTEPHBIX ceTed, 00 0Ommx
MPUHIUNAX pa3pabOoTKH U (YHKIMOHUPOBAHUS MHTEPHET-TNPUIIOKEHHIA;

[IOHUMAaHHEe yrpo3 MH(POPMAIMOHHON 0€301acHOCTH, MCIIOJIb30BaHUE METOJIOB U CPE/ICTB
MPOTHBOACHCTBUSL STHM yrpo3aM, COOJOJICHHEe Mep O€30MacHOCTH, TPEIOTBPAINAOIIIX
HE3aKOHHOE pPacIpOCTpaHEHUE IEPCOHAIBHBIX JaHHBIX, COONIOACHUE TPEOOBAHUM TEXHHUKHU
0€3011aCHOCTH ¥ TUTHEHBI PU padoTe ¢ KOMIBIOTEPAMH M IPYTUMH KOMITIOHEHTaMH IIH(PPOBOTro
OKpY’>KEHMsI, TOHMMaHHE IPAaBOBBIX OCHOB HCIIOJIb30BAaHUS KOMIIBIOTEPHBIX Iporpamm, 0a3
JAHHBIX U paboThl B ceTH MHTEepHeT;

[IOHMMaHHE OCHOBHBIX NPUHIMIIOB AMCKPETH3allMM pPa3IMYHbIX BHUJOB HH(OpPMAIHH,
YMEHHE OTpeNesiTh NHHOPMAIIMOHHBIH 00bEM TEKCTOBBIX, IpaUUECKUX M 3BYKOBBIX JTaHHBIX
IIPU 33/IaHHBIX TIapaMeTpax TUCKPETU3AINH, YMEHHE ONPEICIATh CPEIHIOI CKOPOCTh Mepe1adun



JIAaHHBIX, OLICHUBATh U3MEHEHHUE BPEMEHU Mepeiaul IPH U3MEHEHUH HH(POPMAIIMOHHOTO 00bEMa
JAHHBIX ¥ XapaKTEPUCTHK KaHaJla CBS3H;

YMEHHE UCHOIb30BaTh IPU PEUICHWH 3a7ad CBOMCTBA MO3MIMOHHOW 3alHMCH YHCE,
QITOPUTMA MOCTPOEHMs 3alMCU 4YHCciIa B TO3ULIUOHHOW CHUCTEME CUMCICHHMS C 3aJaHHBIM
OCHOBAHMEM U IIOCTPOEHMS YHCIIa IO CTPOKE, COAEPIKaIlel 3alnUCh 3TOr0 YUCIIa B MO3UIIMOHHON
CHUCTEME CUMCIICHHS C 33JJaHHBIM OCHOBAaHHMEM, YMEHHE BBINOIHATh apu(PMETHUECKUE ONeparuu
B TIO3UIIMOHHBIX CHCTEMAaX CUUCIICHHUS,

YMEHHE BBINOJIHATh NpeoOpa3oBaHUS JIOTHYECKUX BBIPAKEHUH, HCHOJIB3YS 3aKOHBI
anreOpbl  JIOTUKH, YMEHHE CTPOMTh JIOTUYECKOE BBIPAKEHHE B JAM3BIOHKTUBHOW U
KOHBIOHKTUBHOM HOpMaJIbHBIX (opMax IO 3aJaHHOM TaOyuIe MCTUHHOCTH, HCCIEN0BaTh
00JTacTh HWCTHHHOCTH BBICKAa3bIBAaHUS, COJCPKAIIECTO IE€PEMEHHBIE, peIIaTh HECIOKHBIE
JIOTHYECKUE YPaBHEHUS U CHCTEMBI ypaBHCHUH;

MOHMMaHHe Oa30BBIX AJITOPUTMOB OOpabOTKM YHMCIOBOM M TEKCTOBOM HH(pOpMaLUU
(3amMch yuceNl B TMO3ULMOHHOW CHCTEME CUMCIICHHs, HaXOXKICHHE BCEX MPOCThIX YHCET B
3aJJaHHOM JMarna3oHe, 00paboTKa MHOTOpa3psIHbIX LENIbIX YUCEN, aHAIU3 CUMBOJIBHBIX CTPOK U
JPyTUX), QITOPUTMOB TMOHWCKA W COPTUPOBKH, YMEHHE OINPEACIATHh CIIOKHOCTh HM3YYaeMBIX B
Kypce 0a30BBIX aIrOPUTMOB (CYMMHpOBAaHHE DSJIEMEHTOB MAacCHMBa, COPTHPOBKA MAacCHUBa,
nepe0OpHBIE ANTOPUTMBI, IBOMYHBIA TOUCK) U MPHUBOAUTH MPUMEPHI HECKOIBKHX aJTrOPUTMOB
pa3HOM CIIOKHOCTH JUIsl PELIeHUs OJTHON 3a/1auH;

BJIQJICHHE YHUBEPCAIBHBIM SI36IKOM MPOrpaMMHpOBaHuUs BeicOKoro yposHs (Python, Java,
C++, C#), npencraBieHussMA O 0a30BBIX THUMAX JAaHHBIX M CTPYKTypax HIaHHBIX, YMCHHE
HCIIOJIb30BaTh OCHOBHBIE YIIPABJISIOLUIME KOHCTPYKLHH, YMEHHE OCYLIECTBIATh aHAIU3
MPEUIOKEHHOW MPOrpaMMBbl: OINpeNeNsATh pe3yabTaThl pabOThl MPOTrpaMMbl NPHU 3aJaHHBIX
UCXOJHBIX [JaHHbBIX, ONpEAENATb, NPH KAKMX HCXOAHBIX JAHHBIX BO3MOXKHO IOJIy4YEHHUE
YKa3aHHBIX PEe3yJIbTaTOB, BBIABIATH JAHHBIE, KOTOpPbIE MOTYT NpPHBECTH K olIMOKe B pabore
porpamMmmebl, GopMyITUPOBATh MPEIIOKEHHS 110 YIIYYIICHAIO TPOTPAMMHOTO KO/Ia;

YMEHHE CO371aBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI W JIEMOHCTpPAIIOHHBIE
MaTepualibl C MCIOJIb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CPEICTB U
00JIaYyHBIX CEPBUCOB;

YMEHHE UCIOJb30BATh IEKTPOHHBIC TAOJHIIBI AJI aHAIN3a, IPEACTABICHUS U 00pabOTKU
JTAHHBIX (BKJIIOYAs BBIYHCICHWE CYMMBI, CpPEIHETO0 apu(pMETHYECKOro, HauOOJIBIIEro u
HAaMMEHBIIETO 3HAUYCHUH, pelIeHne YPaBHEHNH, BEIOOP ONTUMAIIBHOTO PEIICHUs, TOA00D JINHUH
TpeH/a, PeLIeHHE 33/1a4 IPOTrHO3UPOBAHUS).

B mnpouecce wusyueHuss Kypca HH(popMaTHKU yriyOonaéHHoro ypoBHs 6 11 Knacce
o0yuaromuMucs Oy1yT JOCTUTHYTHI CIIEIYIOLINE IPEIMETHbIE PE3YIbTaThI:

YMEHHE CTPOUTH HEPAaBHOMEPHBIE KOJIbl, JIOIMYCKAlOIIME OJHO3HAYHOE NEKOAMPOBAHME
coobmieHnii (mpeuKCHBIE KOJABI), HCIOJb30BaTh MPOCTEHIINE KOMABI, KOTOPBIE IO3BOJSIOT
oOHapy’KUBaTh U MCIIPABIATH OIIMOKH MPH Mepeade JTaHHBIX, CTPOUTH KOJ|, 00ecTieuBarOIuit
HaUMEHBUIYI0 BO3MOXXHYIO CPEIHIOI JJIMHY COOOLIEHMs NMPU HU3BECTHOM 4acTOT€ CHMBOJIOB,
MOSICHATH TIPUHIIMATIBI PA0OTHI MTPOCTHIX AITOPUTMOB CIKATHS JAHHBIX;

YMEHHE peliaTh aJrOpUTMHUYECKHE 3a/laud, CBS3aHHBIE C aHAIM30M rpadoB (3agadu
MOCTPOEHHSI ONTHUMAJIBHOTO IyTH MEXIY BEpIIMHAMU Tpada, OINpeaeseHus] KOoJIM4YecTBa
pasNMYHBIX IMyTeHd MeXJy BEpUIMHAMU OPUEHTHPOBAHHOI'O alUKIMYECKoro rpada), ymeHue
UCIOJb30BaTh JIEPEBbSl IPU AaHAIM3€ W IOCTPOCHMHM KOJIOB M U1 HpeACTaBICHUS



apu(METHUECKUX BBIPAKCHUH, MPU PEUICHWU 3aj7a4 MOWUCKA U COPTHPOBKH, YMEHUE CTPOUTH
JIEPeBO WIPHI IO 33J]AaHHOMY allTOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO
CTpPATETrHI0 UT'PHL;

yMEHHUE pa3padaThiBaTh ¥ PEAIM30BBIBATH B BUJIC MTPOrpaMM 0a30BbIC aJITOPUTMBI, YMEHUE
WCIOJIb30BaTh B MPOTPAMMaXx JaHHBIC PA3JIMYHBIX THUIOB C yY4ETOM OTPAaHWYCHUH Ha JHANa3oH
WX BO3MOXHBIX 3HAYCHWH, NMPUMEHATh MpPH PENICHWH 3a1ad CTPYKTYPHI JAHHBIX (CIHCKH,
CIIOBapHW, CTEKH, OYEpeNIHd, JIEPeBbsi), HCIOJIB30BAaTh 0Oa30BbIE ONEpallMUd CO CTPYKTypaMu
JAaHHBIX, IPUMEHATH CTAHJIAPTHBIE U COOCTBEHHBIE MOAMPOTPAMMBI IJIsi 00pPaOOTKH YHCIOBBIX
JAHHBIX ¥ CHMBOJBHBIX CTPOK, HCIIONB30BaTh MpH pa3paboTke mporpamMM OHOIHMOTEKH
MOJIPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXXHOCTH WHCTPYMEHTAIBHBIX CPEACTB CPEIIbI
pa3paboTKH, YMEHHE MCIOJB30BaTh CPEICTBA OTIAJKH IMPOTrPAMM B Cpejie MPOrpaMMHUPOBAHHS,
YMEHHE JOKyMEHTHPOBATH MTPOTPAMMEI;

yMEHHE CO3/]aBaTh BEO-CTPAHMUIIBI;

BJIaJICHHE OCHOBHBIMU CBEJCHUSIMU O 0a3ax JaHHBIX, UX CTPYKType, CPEACTBAX CO3/IaHUs
1 paboTHI C HUMHU, YMEHHUE UCIIOIH30BaTh Ta0IMYHbIE (PENIAIMOHHbIE) 0a3bl TaHHBIX (COCTaBIIATh
3ampockl B 0a3ax JaHHBIX, BBIIOJHATE COPTUPOBKY M ITOUCK 3amKcei B 0a3e JaHHBIX, HAIIOJIHATh
pa3zpaboTaHHyI0 0a3y JaHHBIX) H CIIPABOYHBIC CHUCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMITBIOTEPHO-MAaTEMATHYECKIE MOJICIHU JJIs aHAIH3a 00BEKTOB U
nporeccoB:  (GopMynupoBaTh I€b MOJCIUPOBAHUS, BBINOJHATH aHAJIW3 pPE3yJIbTATOB,
MOJyYCHHBIX B XOJI€ MOJICIMPOBAHUS, OLEHHBATH COOTBETCTBHE MOJCIH MOICIUPYEMOMY
00BEKTY HITH TIPOTIECCY, MPEACTABIIATE PE3yIbTaThl MOJICITHPOBAHUS B HATJISTHOM BUJIC,

YMEHHE OpPraHU30BBIBATH JMYHOC HH(DPOPMAIMOHHOE MPOCTPAHCTBO C HCIIOJIB30BAHUEM
Pa3IUYHBIX CPEACTB IMU(PPOBLIX TEXHOJIOTUH, MTOHUMAaHUE BO3MOXHOCTEH HU(POBBIX CEPBHCOB
TOCYAapCTBEHHBIX YCIYT, HIU(POBBIX 00pa30BaTEIHHBIX CEPBUCOB;

MMOHMMaHUE OCHOBHBIX MPHHIUIIOB Pa0OTHI, BO3MOYKHOCTEH W OTPaHUYCHUSI TIPUMEHECHUS
TEXHOJIOTHH MCKYCCTBEHHOI'O MHTEIUICKTA B PA3IMIHBIX O0JACTIX, HAIMYHE TPEJCTABICHUN O
Kpyre pelaeMplX 3aja4 MAIIUHHOTO OOydYeHHus (pacro3HaBaHUs, KilacCHpHUKAIUK U
MIPOTHO3UPOBAHUS ) HATMYKE MIPEACTABICHHU 00 HCIOIb30BAaHUH UH(DPOPMAIIMOHHBIX TEXHOIOTUI
B Pa3lIMYHBIX MPO(ecCHOHANBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3je/ioB U TeM (undposrbie)
Ne n/m Kontpoabubie | IlpakTnuyeckue
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. llnppoBasi rpaMoTHOCTH
11 KommnbroTep - yHUBEpcaabHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [Iporpammuoe obecrieuenue 6
1.3 KomMmnerorepnsle cetn 5
14 HNudopmanmronHas 6e301MacHOCTb 7 2
Hroro no pazueny 24
Pa3znen 2. Teopernyeckne 0CHOBBI HH(POPMATUKH
[IpencraBnenue napopmanuu B
2.1 pea dop 19 2
KOMITBIOTEpE
2.2 OCHOBBI anreOPHI JTIOTUKH 14 1
2.3 Komnerorepnas apupmeruka 7 1
Hroro mo pazneny 40
Pa3nea 3. AnropuT™Mbl M1 IporpaMMHipoBaHue
3.1 Brenenue B mporpaMMupoBaHue 16 0.5
3.2 BcroMorarebHbIE aTOPUTMBI
3.3 YucieHHble METOIbI 3
34 Anroput™el 06pabOTKH CUMBOJIBHBIX




JaHHBIX

3.5 AAroput™Mbl 00pabOTKH MacCUBOB 10 3.5
Uroro no pazgeny 44
Paznen 4. UndopmanmoHHbIe TEXHOJIOTHH
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHann3 JaHHBIX 3
Hroro no pazueny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 21.5




11 KIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudpossbie)
Ne ni/m Koutpoabubie | IIpakTnyeckue
NPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoTbI padoTbI
pecypchl
Paspnen 1. Teopernyeckue 0CHOBbI HHPOPMATHKH
Nupopmanusa nu nuaHpopMamoHHbIE
1.1 bopuan opan 10 2.5
IIPOLIECCHI
1.2 MonenupoBaHue 8 2
Hroro no pazneny 18
Pa3nea 2. AnropuT™Mbl M1 IpOorpaMMHpoOBaHue
2.1 DneMEeHThl TEOPUH AJITOPUTMOB 6 1
2.2 AJTOpPUTMBI U CTPYKTYPbI TaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTID 16 45
MIPOrpaMMUPOBAHUS
Hroro no pazueny 50
Paznen 3. UndopmanmoHHbie TEXHOJIOTUH
31 KommnsrorepHo-maremaTu4eckoe 8 5
' MOJICTUPOBAHHUE
3.2 Basbl naHHbBIX 10
3.3 Be6-caiitsr 14
3.4 Kommnerorepnas rpaduka 3.5
3.5 3D-monenupoBanue 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoxa Bceero Kontpoabueie | Ipaxtuieckue fﬁlSy‘leHHﬂ :6[()1;1;0B3Teﬂbl-lble
padoThbI padoTbI pecypesI
TpebOoBaHuUst TEXHUKU OE30TTACHOCTH U
1 TUTHEHBI IPH paboTe ¢ KOMITBIOTEPaMU U 1
JAPYTUMHU KOMIIOHEHTaMH [IU(PPOBOTO
OKpYKEHUS
5 [TpuHLIMIIBEI paOOTHI KOMIIBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH TaHHBIMU C TIOMOIIIBIO IIUH. 1
KonTpomnepsl BHENTHUX YCTPOUCTB
4 ABTOMaTHYECKOE BBIMOJIHEHUE TPOrPAMMBbI 1
IIPOLIECCOPOM
OnepatuBHas, TOCTOSTHHAS U
5 JoJTOBpeMeHHast maMaTh. KoHTposiepbl 1
BHEIIIHUX YCTpOMCTB. IIpsimoii noctyn k
aMsTH
6 CoBpeMEHHbBIE KOMIIBIOTEPHBIE 1
TEXHOJIOTUHU
[Iporpammuoe obecrieueHue
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOMJIBHBIX YCTPOMCTB
8 CucreMHO€ MPOrpaMMHOE OOeCTIeueHHE. 1

OHepaHI/IOHHHe CHCTEMBbI




Yrunutsl. paiiBepsl yCTPOUCTB.

o [TapamiensHOE IPOrpaMMHUPOBAHKE

10 WHCTamISIUsS ¥ IEMHCTa IS IAS
MIPOrpaMMHOT0 00€CTICUCHUS
®daiinoBele cuctemsl. [IpuHITUTIBI

11 pa3MenieHus 1 IMEHOBaHUS (ailyioB B
nonroBpemMeHHoU namsty. [1labnoHb! mis
OMUCaHus Tpynin (aitnoB
3akoHOIaTeNLCTBO Poccuiickon

12 ®denepanuu B 0071aCTH MPOTPAMMHOTO
obecreueHns 1 JaHHbBIX
[TpUHIUIIBI TOCTPOESHUS U alapaTHbIE

13 KOMITOHEHTBI KOMITBIOTEPHBIX CETCH.
CeTteBbIe MPOTOKOJIBI

14 Cetb UHTEpHET

15 Pasnencuue IP-ceTtn Ha moaceru ¢
IIOMOIIIBIO MACOK IIOJIceTel

16 CereBoe aJIMUHUCTPUPOBAHHE
Bune! nestensHoctu B cetu UHTEpHET.

17 CepBucsl UnTepuera. ['ocyiapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 Nudopmannonnas 6e301macHOCTb

19 BpenonocHsie mporpamMmmMHOe obecriedeHme
1 METO/Ibl OOPHOBI ¢ HUM

20 [IpakTnueckas pabora 1o Teme
"AHTUBUPYCHBIE TPOrpaMMBbl"”

21 Opranu3anys JUIYHOTO apXuBa

uHpopManuu. PezepBHoe KonmupoBaHue.




[TaposibHas 3amuTa apxuBa

22

[udposanre qaHHBIX

23

Anroputm mmdposanus RSA.
Creranorpadus

24

[TpakTrueckas paboTa o Teme
"[lIndppoBanune naHHbIX"

25

Wudopmanus, 1aHHbIE ¥ 3HAHUS.
WHdopmanoHHbIe IPOIECCH B TPUPO/IE,
TEXHUKE U 00IeCTBE

26

HenpepbIBHBIE U JUCKPETHBIC BETUYNHBI U
curaainsl. Heo0XoauMoCTh TUCKPETU3AINN
uH(pOpMaIUH, PeTHA3HAYCHHOHN IS
XpaHEeHUs, Tiepeiadyu U 00paboTKH B
UPPOBBIX CUCTEMAX

27

JIBon4HOE KOoaupoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpPHBIE KOJBI. J[ekonupoBaHue
COOOIIeHNH, 3aTTMCAaHHBIX C TIOMOIIBIO
HEPABHOMEPHBIX KOJIOB

28

VYcnosue @ano. [loctpoenne 0THO3HAYHO
JEKOAMPYEMBIX KOJIOB C TOMOIIbIO JIEPEBA.
I'pad An. A. Mapkosa

29

Enunuier n3amMepeHus KoaudecTBa
nHpopmanuu. AndaBUTHBIN TOIX0T K
OLIEHKE KOJIM4ecTBa HH(popMalun

30

CucTeMBl CUMCIICHUS

31

[IepeBon uncen U3 OAHON CUCTEMBI
CUMCTICHUS B IPYTYIO

32

ZLBOI/I‘-IHaSI, BOCBMCpHUYHAA U




meCTHaaAuaTCpruIHas CUCTEMBI CHUCIICHUS,
CBs3b MCXKIY HUMU

33

ILBOI/I‘-IHB.H, BOCBMCpHUYHAA U
mMeCTHaAUATCpUIHasA CUCTCMbI CUUCIICHUS,
CBs3b MCXKIY HUMHU

34

HBOI/I‘-IHaH, BOCBMCpHUYHAA U
meCTHaAUAaTCpUIHasA CUCTCMbI CUUCIICHUS,
CBA3b MCIKIY HUMU

35

ApudmeTrueckue onepanuu B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

36

TponuHas ypaBHOBELICHHAsI CUCTEMA
CUYMCIICHUS

37

,HBOI/I‘-IHO-I[GCSITI/I‘IHB,SI cucTeéMa CHUCJICHUA

38

KonupoBanue TekcToB

39

PactpoBoe konupoBaHue U300paKeHH

40

[IpakTrueckas pabora 1o Teme
" luckpeTu3anys rpadudeckoi
uHpopmanun"

41

[IBeToBBIE MOAETH. BexkTopHOE
kogupoBanue. ®opmatsl paitios.
Tpéxmepnas rpapuka. OpaxranbHast
rpaduka

42

Konuposanue 3Byka. OnieHka
nH()OPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JAHHBIX YaCTOTE
JTUCKPETH3AIUH U PA3PSITHOCTH
KOJUPOBAHUS

43

[IpakTnueckas pabora 1o Teme




" luckpeTusaiys 38yKoBoii nHbopmManuu'

44

OCHOBEI ajire 6pBI JIOTUKH

45

Jlornyeckue onepamuu. TabauIs!
UCTUHHOCTH

46

Jlormyeckue BbipaxeHus. Jloruueckue
TOXJeCTBa. J{0Ka3aTeabCTBO JOrMUYECKUX
TOXICCTB C IIOMOIIBIO Ta6JH/IIl NCTUHHOCTHU

47

[IpakTuyeckas paborta o Teme
«ITocTpoenue u aHanu3 TaOIHIL
UCTUHHOCTHU B TAOJIMYHOM MPOLIECCOPEN

48

Jlornueckue OIrcpanuru U onepamnr Haq
MHO>KECTBaMH

49

50

Jloruueckue oneparyy U onepauy Hajl
MHOXECTBAMHU

3aK0HBI ATeOPBI TOTUKU. DKBHBAJICHTHBIC
peoOpa3oBaHMs JTOTUIECKUX BhIPAKCHHIA

51

Jlornyeckue ypaBHEHHS U CUCTEMBI
ypaBHEHUU

52

Jlorndeckue QyHKIMHA. 3aBUCHMOCTh
KOJIMYECTBA BO3ZMOMXHBIX JIOTHYECKUX
GYHKIUI OT KOTMYeCTBa apryMEHTOB.
[TonHBIE CHCTEMBI JIOTHYECKUX (QYHKITHA

53

Kanonnyeckue (hopMbl TOrHYECKUX
BbIpaxkeHUI1. COBEpILIEHHbIE
JTU3bIOHKTUBHBIE U KOHBIOHKTHBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
IOCTPOEHMS 110 TaOJIULE HCTUHHOCTH

54

Jlormueckue 3J1€eMEHTHI B COCTaBe




KOMITbIOTEpA

55

Tpurrep. Cymmarop. MHOropaspsigHblii
CyMMaTop

56

ITocTpoeHue cxeM Ha JIOTMYECKUX
3JIEMEHTAaX. 3alHCh JIOTHYECKOTO
BBIPAKEHMS 110 JIOTHYECKOU CXeMe

57

MI/IKpOCXCMH 1 TCXHOJOT'UA UX
IIpOU3BOJACTBA

58

IIpencraBneHue LEabIX YUCEN B TAMATH
KoMIibloTepa. OrpaHHYeHHOCTh AMana3oHa
4yucell IPYU OTPAaHUYEHUN KOJIUYECTBA
paspsanos. IlepenosnHenue paspsaHon
CETKHU

59

be33HakoBbIC M 3HAKOBBIC JTAHHEIC.
3HaKoBBIN OWUT. [|BOWIHBIH
JIOTIOTHUTEBHBIN KOJI OTPUIATEIbHBIX
qHCce

60

[To6uTOBBIE JTOTHYECKHE OTIEPAITHH.
Jlornueckuii, apupmeTHUECKUil 1
OUKINYESCKUN CIIBUTH

61

[udpoBaHue ¢ TOMOLILIO TOOUTOBOM
onepauuu «uckmoyaromiee NI

62

HpeI[CTaBJ'IeHI/IC M XpaHCHUC B MaMATH
KOMIIBIOTCPA BEIICCTBCHHBIX YU CCII

63

Brinonsenue OHepaI_II/Iﬁ C BCIICCTBCHHBIMHA
YHCJIaMH, HAKOIIJICHUC OIINOOK IIpu
BBIYHCIICHUAX

64

[TpakTudeckas pabora no teme «M3yueHue




mopaspsAAHOro MalliMHHOT'O NPEACTaBIICHUA
OCJIbIX U BEMICCTBECHHBIX YHUCECII»

65 AHaH3 aJIrOpUTMOB 1
DTansl pelieHus 3a1a4 Ha KOMIBIOTEPE.

66 HHcTpyMeHTallbHBIE CPEICTBA: 1
TPAHCIIATOP, OTIATIUK, TPOPUITHPOBIIUK
Cpena nporpamMmvupoBanwsi. KoMmumsius

67 Y MHTEpIpETals IPOrpaMM. 1
Bupryansubie Mamunbl. IHTErpupoBaHHAS
cpena pa3paboTKu

68 MeTtoabl OTIIaKH IPOTPAMM 1

69 Tunbl IEPEMEHHBIX B SI3BIKE 1
IPOrPaMMUPOBAHUS

70 O0paboTKa MEeJBIX YUCEeT 1

71 O0OpaboTKa BEIIECTBEHHBIX YUCEIT 1

72 CrnyualiHble U IICEBAOCITyYaliHbIE YHCTIa 1

73 Betsnenus. ClnoxHble yCI0BUS 1

74 Hukisl ¢ ycioBueM 1
[{uKmIBI O IEPEMEHHOM.

75 B3anmo3ameHs1€eMOCTh pa3IM4HbIX BUAOB 1
ITUKJIOB

76 O6paboTka HaTypaJIbHBIX YHUCEIT C 1
HCIIOJIb30BaHUEM ITKIIOB
Haxoxenne Bcex MpOCThIX YUCEI B

77 3amanHOM quana3oHe [IpakTudeckas 1 05

pabota o Teme «PereHne 3aa4 METoI0M
nepedopar»




78

WNuBapuanT nuxia

79 JIOKyMEHTUPOBaHUE TIPOrpaMM

80 OOpaboTka JaHHBIX, XPAHAIIUXCS B
daiinax

81 Pas30uenne 3a1aum Ha oa3a0a49u
Vcnonb30BaHue cTaHAAPTHOM OMOIMOTEKH

82 s3bIKa IporpamMmupoBanus. [lonkmouenune
OMOIMOTEK MOIIPOTPAMM CTOPOHHHX
IIPOU3BOAUTEIICH

83 [ToxnporpamMme! (TIporieTypsl U PYHKITH)

84 [Tonnporpammsl (poueypbl U QyHKIUN)

85 [TpakTrueckas paboTa o Teme
"Pazpabotka mogmporpamm"
Pexypcusi. PekypcuBHbIe 00BEKTHI

86 (ppakransr). PexypcuBHbIe POLIEAYPHI U
¢byHkuuu. Mcnonp3oBaHue cTeka Jis
OpTaHu3aIlu PEKYPCUBHBIX BHI30BOB

87 IIpakTnueckas pabora 1o Teme
"PexypcuBHBIE TOAIIPOrpPaMMBbI"

88 MoaynbpHBII NPUHLINI TOCTPOCHUS
porpamMmm

89 YuciieHHbIE METOIbI

90 [IpakTuyeckas paborta 1o Teme
«HucneHHoe peeHue ypaBHeHU

o1 Mcnonb30BaHue TUCKPETU3ALUH B
BBIUUCIIUTENbHBIX 3a1a4ax

92 [TpakTrueckas paboTa o Teme




«[IpubnmKkEHHOE BRIYNCIICHUE ITHH
KPUBBIX U TUTOIIANCH QUryp»

93

[Tpaktuyeckas padota no teme «llouck
MakcuMyMa (MUHUMYyMa) QyHKIIMK»

94

O6paboTka CHMBOJIBHBIX JIAHHBIX.
Anroput™bl 00pabOTKH CUMBOJIBHBIX
CTPOK: IMOJCUYET KOJIMYECTBA MOSABICHUI
CHUMBOJIa B CTPOKE

95

AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: pa30MeHNe CTPOKH Ha CJIOBA MO
poOETHLHBIM CUMBOJIAM

96

ANropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOMCK MOACTPOKU BHYTPH JTaHHOM
CTPOKH; 3aM€Ha HalICHHOH MOJCTPOKHU Ha

JIPYTYIO CTPOKY

97

[IpakTuyeckas padorta o Teme
"O6paboTKa CTPOK C MCITIOJIb30BAaHUEM
(GyHKIMA CTaHIapTHON OMOIMOTEKH SA3bIKA
IporpaMMUpoBaHus"

98

FeHepaL{I/Iﬂ CJIOB B 3aJaHHOM aJ'I(baBI/ITe

99

MaCCI/IBI:I M IIOCJICIOBATCIBbHOCTHU YHUCCII.
[TpakTrueckas paboTa 1o Teme
"3amnonnenue maccuna'

0.5

100

O06001IEHHbIE XapaKTEPUCTUKH MAaCCUBA

101

JIMHEWHBIN MONCK 3aIaHHOT0 3HAUCHUS B
MmaccuBe. [IpakTrueckas paboTa 1mo reme
"JInHeHBINA TOUCK 3aJaHHOT0 3HAUYEHUS B
Maccuse"

0.5




[IpakTnueckas pabora no teme "Ilonck

102 MUHHUMAaJIbHOTO (MaKCUMaIbHOIO) 1 1
3JIEMEHTA B YHCIOBOM Maccuse"
CopTHpoBKa OJHOMEPHOTO MacCHBA.

103 ITpocTbie MeTOIbI COPTUPOBKH. 1 0.5
[IpakTnueckas pabora no teme "IIpocTeie '
METO/Ibl COPTUPOBKHM MaccuBa"
CoptupoBka cinusinueM. beictpas

104 COPTUPOBKA MaccHBa (AJIrOPUTM 1 05
QuickSort). ITpaktuueckas pabora 1o Teme '
"BeicTpas copTupoBka maccupa”
JIBOMYHBII ITIOUCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTudeckas padbora mmo reme 1 0.5
" JIBOMYHBIN TOUCK"

106 JIByMepHbIe MaCCHBBI (MaTpPHUIIbI) 1

107 Anroput™bl 00pabOTKH MAaTPUIL 1

108 Pemenue 3amay ananmsa qaHHBIX 1

109 CpencTBa TEKCTOBOTO MpOIeccopa 1

110 KommnproTepHast BEpcTka TeKCTa 1
[IpakTuyeckas pabota o teme "BépcTka

111 JIOKYMEHTOB C MAaTEMaTHIECKUMHU 1 1
dbopmymnamu”

112 HMHCTpyMEHTBI peLIEH3UPOBaHUS 1

113 [IpakTuyeckas paborta 1o Teme 1 1
"MHOrocTpaHU4HbIE TOKYMEHTHI"

114 O6umaunbie cepBuckl. KomektuBHas 1 05

pabota ¢ nokymentamu. [IpakTuueckast




pabora no Teme "KomnekruBHas padota ¢
NoKyMeHTaMu"

115

Anann3 ganHsIX. boabmme manabie

116

MarmmaHoe o0ydeHue

117

AHaJIM3 JaHHBIX C TTOMOIIBIO 3JICKTPOHHBIX
TalIJIHI]

118

[IpakTnueckas padbora no teme "AHnanus
JAHHBIX C ITIOMOIIBIO AITEKTPOHHBIX
TadmuI"

119

[TocTpoenue rpadukoB QyHKITUI.
[IpakTnueckas pabora 1o Teme
"HarnsigHoe npeacTaBieHue pe3yibTaToB
CTaTUCTHYECKOW 00pPaOOTKU JAHHBIX B
BUJIE IMarpaMM CPEJICTBAMU PeIaKTopa
AJICKTPOHHBIX TabUI"

0.5

120

Jluaum Tpenna. [Ipaktuaeckas padora 1mo
teme "[logbop nuHUE TpeHaa,
MPOrHO3UpoOBaHue"

0.5

121

[Toxbop mapamerpa. [IpakTryeckas padota
o TeMe "YHuciieHHoe pelleHrne ypaBHEHUH
C TIOMOIIIBIO TTO100pa mapameTpa”

0.5

122

OnTuMu3anus Kak MOMCK HAaMJIy4IIEro
pELICHUS B 3aJaHHBIX YCIOBHSIX.
[IpakTrueckas padora o teme "Pemenue
3a/1a4 ONTUMH3ALUHU C TIOMOIIBIO
AJIEKTPOHHBIX TabmHI"

0.5

123

PesepBHOe Bpems

124

PesepBHOE Bpems




125 PezepBHOe Bpems 1
126 Pe3epBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PezepBHOE Bpems 1
129 PezepBHOE Bpems 1
130 PeszepBHoOe Bpemst 1
131 PesepBHOE Bpemst 1
132 PesepBHOE Bpemst 1
133 PesepBHOE BpeMms 1
134 PesepBHOE Bpems 1
135 PesepBHOE BpeMms 1
136 PesepBHOE BpeMms 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

[NPOI'PAMME




11 KIIACC

KoJsmuyecTBo yacos DJIeKTPOHHbIE
Ne Hdara uugposbie
n/n Tema ypora Bcero Kontpoamsie | Mpakreckue H3y4YeHHUs1 =~ 00pa3oBaTeJbHbIC
padoThI padoTbI pecypes!
1 KomnnyectBo nnpopmarnuu 1
ANTOpUTMBI CKaTHs JAHHBIX 1
AnroputMm Xadpmana 1
[Ipaktuyeckas pabora no teme "Coxatue
4 JAHHBIX C MOMOIIBIO aITOPUTMA 1 1
Xaddmana"
5 Anroputm LZW 1
AJNTOPUTMBI CKATHS JAHHBIX C TOTEPSIMH.
6 [IpakTuyeckas pabora o Teme "Cixatue 1 05
JTaHHBIX ¢ oTepsMu (anroputmsl JPEG, '
MP3)"
CkopocTb nepeiaul JaHHBIX 1
[TomexoycToiuuBbIE KOABI 1
9 [IpakTuyeckast pabora o Teme 1 1
"[TomexoycroitunBbie KObI"
Cuctembl. KOMIOHEHTBI CUCTEMBI M UX
10 B3aumoeiicTeue. CucteMHbiid 3 PexT. 1
VYmpasieHnue kak UHQOPMaIMOHHBIN
nporecc. OOpaTHas CBS3b
11 Mogaenu 1 MOJIETMPOBaHUE 1
12 I'pader 1




13

Pemenue 3a1a4 ¢ momoinsio rpados

14 JlepeBbs

15 OcHOBBI TEOpPHUM UTD
[IpakTuyeckas pabora o Teme "[lorck

16 BBIUTPBIIITHON CTPATErHK B UTPE C TIOTHOM
uHdopmanuen"

17 CpeacTBa HCKYCCTBEHHOTO MHTEIIEKTA

18 [IpakTuueckas pabora no teme "Cpencrtsa
MCKYCCTBEHHOI'O MHTEJIJIEKTa"
dopmanusays MOHATUS AITOPUTMA.

19 MarmuHa TelOpHHIa Kak yHUBEpCaJlbHast
MoJenb Beruuciaenni. Tesuc YUeépua—
TrropuHra
[IpakTuyeckas pabora o Teme

20 "CocraBieHue MPOCTON MPOrpaMMBbl IS
MamuHbl Thropunra"

21 Maiuna I[locta

22 Hopmanehsie anropudmsr Mapkosa
ANTOPUTMHUYECKH HEpa3pelIMMbIe 3aJauu.

23 3agada octaHoBa. HeBO3MOXXHOCTH
aBTOMATHUYECKOM OTIaKU IPOTrpamMm

24 CnoKHOCTb BBIYMCIIEHUI
ITorck MpOCTHIX YKCEI B 3aTAHHOM

25 Jana3oHe ¢ OMOUIbIO aJITOpUTMa
«pereTo JparocheHar

26 [IpakTrueckas padota o teme "llonck

MPOCTHIX YMCET B 3aIaHHOM Juarna3zoHe"




27

MHoropaspsHble Leble YUCiia, 3a1a41
JUIMHHOH apu(MeTuKu

28

[IpakTudeckas paborta mo Teme
"Peann3anys BEIYUCIEHUN C
MHOTOpa3psAIHbIMHA YncIamMu"

29

CrnoBapu (accolMaTUBHBIE MACCHUBHI,
0TOOpakeHus ). XAMI-TaOJUIIBL.
[TocTpoenue andaBUTHO-YACTOTHOTO
cJIOBaps JJIsl 33IaHHOTO TEKCTa

30

[IpakTuueckas pabora o reme
"TTocTpoeHne andaBUTHO-4aCTOTHOTO
cJI0Baps AJIs 3a7jaHHOIO TeKcTa"

31

AHanu3 TekcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenue nmocienoBaTeIbHOCTEN IO
mabsiony. Perynsipabie BEIpaKeHHUS.
YacToTHBEIN aHATN3

32

33

[IpakTuueckas pabora o teme "AHanu3
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. AHanu3 NpaBUILHOCTU CKOOOYHOIO

BBIPAJKECHHUS

34

Brruucnenue apupmernyeckoro
BBIPa)KEHUSI, 3aIIUCAHHOTO B MOCT(PUKCHOM

dbopme

35

[IpakTudeckast pabora o Teme
"Bpruucienue apupmMeTuaeckoro
BBIPAKCHUS, 3AITUCAHHOTO B MTOCT(HUKCHON

dbopme"

36

Ouepenu. Mcnonb3oBanue ouepenu aJis




BPEMCHHOI'O XpaHCHHA JaHHBIX

37

[IpakTuyeckast pabora o Teme
"Ucnonws3zoBanue ouepenu"

38

JepeBbsi. Peanu3zanus aepeBa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. JIBonuHbIe
(ounapubie) nepeBbs. [locTpoenue nepesa
JUTSI 33/TAHHOTO apu(PMETUIECKOTO
BBIPAKECHHUS

39

[TpakTrueckas paboTa Mo Teme
"Ucnonp30BaHMe 1ePEBLEB IS
BBIUMCIICHHS apU(METHICCKUX
BBbIpaXEHUI"

40

PekypcuBHBIE anroput™Mbl 00X07a JepeBa.
Vcnonp30BaHue cTEKa M OYEPEIH IS
o0xoma nepena

41

42

PexypcuBHbIe anropuT™Mbl 00X07a Jepesa.
Hcnonp3oBaHue cTeka U odepenu Ais
o0xoJa nepeBa

AnroputMmsl Ha rpadax. [loctpoenue
MHUHUMAaJIbHOTO OCTOBHOTO JIEpEBa
B3BEILIEHHOT'O CBSA3HOIO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xox rpada B
HIAPUHY

44

KonnuecTBo pa3nuyHbIX IyTeH MEXay
BEPIIMHAMU OPHUCHTUPOBAHHOTO
alMKIIMYECKOro rpada

45

Anroput™m JlefKCTpBI.




46

[IpakTuueckas pabora o Teme
"BbluniciieHue IIUHbI KpaT4yaillero myTu
MEXy BEpIIMHAMU Tpada (aIropuTm
HeitkcTpor)”

47

Anropurm @noitna—Y opaia

48

3amaun, penraeMpie ¢ TOMOIIBIO
JOTUHAMHUYCCKOI'O HpOFpaMMI/IpOBaHI/IFII
BBIYHMCIICHHE PEKYPCUBHBIX (YHKIUH

49

[IpakTuueckas pabora o Teme
"Brrunciaenue peKypCUBHBIX (DYHKIHH C
MOMOIIbIO TMHAMUYECKOTO
IporpaMMupoBaHus”

50

51

3ajauu, penraeMble ¢ TOMOILBIO
JUHAMHUYECKOTO MPOrpaMMHUPOBAHUS:
MOJICYET KOJIMYECTBA BAPUAHTOB

[TpakTuueckas padora no teme "Tlogcuér
KOJIMYECTBA BAPUAHTOB C MIOMOIILIO
JUHAMAYECKOTO TIPOrpaMMHUPOBaHHUS"

52

3agauu, penaeMblie ¢ TOMOIIBIO
JUHAMHUYCCKOT' O HpOFpaMMI/IpOBaHI/IﬂI
3aJa4y OIITUMHU3aAlIUN

53

[TonsiTue o mapaaurmax
nporpamMmmupoBanus. O630p S3bIKOB
IPOrpPaMMHUPOBAHUS

54

[Tonsatue 06 06bEKTHO-OPUEHTUPOBAHHOM
MIPOrPaMMHUPOBAHUH

55

O0BeKTHI U K1acchl. CBOMCTBA U METOBI
00BEKTOB




56

OOBEeKTHO-OPUEHTUPOBAHHBIIN aHAIN3

[IpakTuueckas pabora o Treme

o7 "Hcnonb30BaHNEe TOTOBBIX KJIACCOB B 1
nporpamMme”

58 Pa3paboTka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MTOIX0/a
[IpakTuyeckas pabora "Pa3paboTka

59 IIPOCTON MPOrPaMMBI C UCIIOJIB30BAHUEM 1
KJ1acCOB"
WNukancynsamus. [Ipaktudeckas padora mmo

60 teme "Pa3paboTka Kiracca, HCIIOIb3YOIIEro 0.5
MHKAIICYJIALHI0"

61 Hacnenosanue. [Tomumopduzm

62 [MpakTrueckas padoTa mo Teme 1
"Pa3paboTka nepapxuu Ki1accoB"
Cpenpl OBICTPOI pa3pabOTKH MTPOTPAMM.

63 [IpoexTrpoBanue unTepdeiica
I0JTb30BaTEJIsI

64 [IpoexTupoBanue uHTepPeiica
TI0JT30BATEIIS

65 Hcnonk30BaHnE TOTOBBIX YIIPABIISEMBIX
3JIEMEHTOB /ISl IOCTPOCHUS HHTEpderica
[IpakTHyeckas paboTa 1o Teme

66 "Pa3zpaboTka mporpamMmsl ¢ TpaduIecKuM 1
uHTepdeiicom”

67 W3yueHne BTOporo si3bika
POTrpaMMHPOBAHHS

68 Nzydenue BTOpoOro s3bika




IPOrpaMMHUPOBAHUS

69

OTaIbl KOMIIBIOTCPHO-MATECMATHYCCKOI'O
MOACIINPOBAHUA

70

Jluckpetusaiiys mpu MaTeMaTU4ecKOM
MOJIETTUPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHH€e IBUKEHUS

71

[IpakTudeckas pabora o Teme
"MoaenupoBaHue ABUKEHUS"

72

MonenupoBaHue OMOJIOTHUSCKUX CHCTEM.
[IpakTuueckas pabora o Teme
"MopenupoBaHue OUOJIOTMUECKUX cUCTEM"

0.5

73

74

MaremaTudeckue MOACIN B DKOHOMHKE.
BrrancnurenbHble S3KCIEPUMEHTHI C
MOJIEISIMH

BeposarnoctHbie monenu. IIpaktuyeckas
pabota o teme "MIMuTaIIMOHHOE
MOJIETIUPOBAHUE C IIOMOIIBI0 METOA
Mownrte-Kapno"

0.5

75

KommnbrorepHoe MOIEIUPOBAHUE CUCTEM
yIIpaBJICHUSA

76

O6paboTka pe3yabTaTOB IKCIIEPUMEHTA

77

Tabnuunble (pensuOHHbIC) 0a3bl JaHHBIX

78

ITouck, copTupoBKa U GpUIBTpALHS
JTaHHBIX. 3aIpOChl HA BBIOOPKY JaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucisiemsle
II0JIs B 3aIIpocax

79

[IpakTrueckas padota o teme "PaboTa ¢
rotoBoi 0a3oii JaHHbIX"




Muororabanuabie 0a3nl JaHHBIX. THITBI

80 CBsI3ei MEeXIy TabmuiaMu. BHenrHui
kito4. [{enmocTHOCTh 0a3bl JaHHBIX
[IpakTuueckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIUYIHOM Oa3bI
MaHHbIX"

82 3ampockl K MHOTOTA0IMYHBIM 0azaM
TAHHBIX

83 [TpakTrueckas padoTa o Teme "3ampocel K
MHOTrOTa0JINYHON 0a3e mTaHHBIX"

84 S3pIk yripaBieHust JaHHbBIME SQL
[IpakTudeckas pabora o Teme

85 "YrpaBiaeHue TaHHBIMHU C TTOMOIIBIO SI3bIKA
SQL”

86 Hepensumonnsie 0a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBbI

87 WNuTepHeT-npunoxeHus
[TonsaTHe o cepBepHOI U KIIMEHTCKOU

88 yacTsaX caita. TeXHONIOrusl «KJITUEHT —
cepBepy», €€ JOCTOMHCTBA U HEJOCTATKH

89 OcHosbl s13p1ka HTML

90 [IpakTuyeckas padora no teme "Co3nanue
TEKCTOBO BeO-CTpaHUIIbI"

91 OcHogsl s13p1ka HTML

92 OcHogsl s13p1ka HTML

93 [IpaxTuyeckas padota o teme "Co3nanue

BE0-CTpaHUIIBI, BKIIOYAIOMICH




MYJIbTUMEANIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIC, BUJIEO0)"

94 OcHoBbI KackaaHbIX Tabui ctueit (CSS)
[IpakTryeckas pabora o Teme

95 "OdopmiieHue CTpaHUIBI C TOMOIIBIO 1
KacKaJaHbIX Ta0auL cTHiIeH"

96 Cuenapun Ha s3bike JavaScript

97 Cuenapun Ha s3b1Ke JavaScript

98 ®dopmbl Ha BeO-CTpaHUIe

99 [IpakTuyeckas pabota o teme "OOpaboTka 1
JIaHHBIX popm"

100 Pa3memenue Be6-caiiToB. Yciyra
XOCTUHTA. 3arpy3Ka (aiioB Ha CalT
Kanpupoanue. Vcnpasnenue

101 nepcnekTuBbl. [ uctorpamma. Koppekuus
YPOBHEM, KOPPEKLIHS [IBETA.
ObeciBeurBaHNE [IBETHBIX U300pakeHU
BBoa n300paxkeHuit ¢ HCIOIb30BAHUEM

102 Pa3NIUYHBIX UPPOBBIX YCTPOHCTB. 05
[IpakTruueckas padota o Teme "O6paboTKa '
¢ poBbIX hoTorpaduii”
Perymis. PaboTa ¢ o6mactsimu. OUIBTPHIL.

103 [Ipaktuyeckas pabora no Teme "Peryuib 0.5
QpoBbIX hoTorpaduii”
MHorocnoitabie n300paxeHus. TeKCcToBbIe

104 ciou. Macka cnost. Kananel. Coxpanenue
BBIJICTICHHOW 00JacTu

105 [IpakTrueckas paboTa o Teme 1




"MHorocnoitHble n300paxenus"

[ToaroroBka WLTFOCTpAIUi 7Sl BEO-CalTOB.

106 [IpakTuyeckas pabora o Teme 1 0.5
" AHUMHPOBaHHBIE U300paKCHHS"

107 Bexropnas rpaduka. BekTopuzamus 1
PaCTPOBBIX N300paKCHHIA

108 [IpakTuyeckas pabota o teme "BekTopHas 1 1
rpaduka"

109 [TpUHLIKITBI TOCTPOCHUS U PEAAKTUPOBAHUS 1
TPEXMEPHBIX MOJEIEH

110 [IpakTuyeckas padota o teme "Co3nanue 1 1
IIPOCTBIX TPEXMEPHBIX MoJeeH”

111 Cetounblie MoJenu. Matepuanbl 1

112 HpaKTI/I'l'IeCKaH paborta no teme "CeTouHble 1 1
MOJIENN

113 MopenupoBaHie HCTOYHUKOB OCBEIICHUSI. 1
Kawmepsl

114 [IpakTruueckas paboTa Mo Teme 1 1
"Pennepunr"

115 AnnutuBHBIE TeXHOJO0TUH (3D-ipuHTEpHI) 1

116 [lonsaTue o BI:IpTyanLHoﬁ pPearbHOCTH U 1
JOTIOJTHEHHOM pealbHOCTH

117 PesepBHoe Bpems 1

118 PesepBHoe Bpems 1

119 PesepBHoe Bpems 1

120 PesepBHOe Bpems 1

121 PesepBHOe Bpems 1




122 PesepBHoe Bpems 1
123 PesepBHoe Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHoe Bpems 1
126 PesepBHoe Bpems 1
127 PezepBHoe Bpemst 1
128 PesepBHOE BpeMms 1
129 PesepBHOE Bpems 1
130 PesepBHOE BpeMs 1
131 PesepBHOE Bpems 1
132 PesepBHOe Bpems 1
133 PesepBHOE BpeMs 1
134 PesepBHoe Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 36.5

[TPOTPAMME







ITPOBEPSAEMBIE HA EI'D 110 UTHOOPMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBbBI
CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

Kon
NpoBepPsIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJabTaTaM OCBOEHHUS
OCHOBHOIi 00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001Iero
oOpa3zoBaHust

1.

3nams (nonumams)

1.1

[TonnMaHue OCHOBHBIX HPHUHILMIIOB YCTPOMCTBA M (HYHKIIMOHUPOBAHMS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TCHACHIIUI
pa3BUTHSI KOMIBIOTEPHBIX TEXHOJIOTHI; BJIaJICHHE HABBIKAMH PabOTHI C
ONEPALMOHHBIMU CHUCTEMaMU W OCHOBHBIMU BHJAMHU IPOTrPaMMHOIO
ofOecrieyeHust JUid  pemieHUs  y4eOHBIX 3aJad Mo  BbIOpaHHOU
crieuaIn3au

1.2

Hamnumne mpencraBneHnii o 0a30BBIX NPUHLOMINAX OpPTaHU3ALUU |
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

1.3

1.4

IToHnMaHue OCHOBHBIX INPHUHLMIIOB JHCKPETU3ALlMM Pa3JIMYHBIX BUIOB
uHhopmaIuu

[Tonnmanne 0a30BBIX AITOPUTMOB OOpPaOOTKHM YHCIOBOW M TEKCTOBOU
uHpOpMalMK (3amMCh 4YHMCENT B TO3UIMOHHONM CHCTEME CUHUCIICHUS,
JEIMMOCTD LIEJIBIX YHUCENl; HAX0XKJIEHUE BCEX MPOCTBIX YHCEN B 3aJlaHHOM
JuanasoHe; 00pa0OoTKa MHOIrOpaspsOHbIX ILEJbIX YHCEN; aHaIu3
CHUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKU

1.5

3Hanue (YHKIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIBHBIX CPEICTB
cpenbl pa3paboTKu

1.6

Brnamenne OCHOBHBIMHM CBEAEHUSMH O 0a3ax JaHHBIX, WX CTPYKTYPE,
CpeACTBaX CO3/IaHMsI M padOTHl C HUMHU

1.7

IlonuMaHne BO3MOXKHOCTEW U OIPaHUYEHUN TEXHOJIOTUI HUCKYCCTBEHHOTO
MHTEJUIEKTa B pa3IMYHBIX OOJNACTAX; HaAJWYMe TpeAcTaBIeHUl 00
UCTOJNb30BaHUM  WHQPOPMALMOHHBIX  TEXHOJOTMH B pa3iM4HbIX
npodeccuoHaNbHBIX cdhepax

1.8

Bnagenue TeopeTHUECKHMM amnapaTroM, MO3BOJIAIOIIMM OCYILECTBIISTh
IIPEJICTABIEHUE 33JaHHOIO0 HATYPaJbHOIO YKCJA B Pa3jIMYHBIX CHCTEMAaxX
CUMCJICHHUS; BBINONHATH NpeoOpa3oBaHUsl JIOTUYECKHX BBIPAKECHUH,
UCTIONb3Ysl 3aKOHBI alreOpbl JIOTHMKHU; ONpPEIeNaTh KpaTdyalIinui MMyTh BO
B3BEIIEHHOM rpade M KOJUYECTBO IMyTeH MEXIy BEpIIMHAMHU
OpPUEHTHPOBAHHOT'O AlIMKINYECKOro rpada

Ymems

2.1

YMeHHe WCIONb30BaTh KOMITBIOTEPHO-MAaTEMATHYECKHE MOJEIH IS
aHanu3a O0OBEKTOB M IMPOIIECCOB: (POPMYIHUPOBAThH LIETb MOJSIUPOBAHUS,
BBITIOJIHATE aHAJIW3 PE3YJIbTAaTOB, MOJYYCHHBIX B XO0AC MOACIIMPOBAHUS,




OIICHWBATh AJ€KBATHOCTh MOJEIH MOJCITHUPYEMOMY OOBEKTYy WU
MPOLECCY; MPEICTABIATH PE3YIbTAThl MOJAEIUPOBAHUS B HATJISITHOM BHJIE

2.2

YMmenue kinaccuUIUpOBaTH OCHOBHBIE 33/laydl  aHAJIW3a JAaHHBIX
(TporHO3MpOBaHME, KIaccuduKarus, KJIacTepu3anys, aHAIN3
OTKJIOHEHUI); MMOHMMATh IOCIEI0BATEIBHOCTh PEUICHUS 3a]ad aHaln3a
JAHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIIEHKA KAa4eCTBa JaHHBIX,
BBIOOp W (WIM) TIOCTPOCHHME MOJeNu, NpeoOpa3oBaHUE JIaHHBIX,
BU3yaJIM3allusl JaHHBIX, HHTEPIIPETALUS Pe3yIbTaTOB

2.3

YMenne onpenensatb HHOOPMAITMOHHBIA 00bEM TEKCTOBBIX, IPAPUISCKUX
M 3BYKOBBIX JAHHBIX IIPH 3aJaHHBIX IMapaMeTpax AUCKPECTU3alN. VYMmenue
ONpeNeNiATh CpPEIHIOI CKOPOCTh Iepeladd  JaHHBIX, OLIEHUBAThH
HU3MCHCHUC BPCMCHHU TIIEpcaavu Ipu U3IMCHCHHUU I/IH(l)OpMa]_[I/IOHHOI‘O
00BEMa TaHHBIX U XapaKTEePUCTUK KaHala CBsI3U
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YMeHue CTpouTh KO/, 00€CleyMBAIOUIMI HAMMEHBIIYI0 BO3MOXKHYIO
CPEZIHIO0 JTMHY COOOIEHUSI IPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HCIOab30BaTh IIPU PEUICHUU 3aJad CBOWCTBA IO3ULIMOHHOMN
3allMCU YUCEJl, AJITOPUTMBI IIOCTPOCHMS 3alUCU YHCIA B IO3ULMOHHOU
CUCTEME CUHCJICHMS C 3aJaHHBIM OCHOBAHMEM M IIOCTPOCHHS YHUCINA II0
CTPOKE, COZCpIKaIleld 3amuCh JTOrO0 4YHCIA B TO3MIMOHHOW CHCTEME
CYMCIIEHMS €  3aJaHHBIM  OCHOBAaHHMEM;  yMEHHUE  BBIIOJIHATH
apudMeTHUecKre Onepaiy B O3UIMOHHBIX CHCTEMaX CUUCIICHUS

2.6

YMeHue CTpPOUTh JIOTUYECKOE BBIPAKEHHE B IU3BIOHKTHUBHOW H
KOHBIOHKTUBHOM  HOpMalbHbIX (QopmMax MO 3aJaHHOM  Talmuie
WCTUHHOCTH; HCCJIEI0OBaTh  O0JacTh HMCTUHHOCTH  BBICKA3bIBAHWS,
COJIEp>KaIIEro MEPEMEHHBIE; PEIIaTh HECIOXKHBIC IOTUUECKUE YPABHEHUS

2.7

YMeHHe pemarh aJIrOpUTMHUUYECKHE 3a/laud, CBSI3aHHBIE C aHAJIU30M
rpadoB (3a7ayM MOCTPOEHHS ONTHUMAJIBHOTO MyTH MEXIy BEpIIMHAMU
rpada, omnpeaeneHuss KOJIWYECTBA PAa3IMYHBIX MyTeHl MeXAy BepIIMHAMU
OPUEHTHPOBAHHOTO AIIMKINIECKOTO rpada)

2.8

YMeHune ucnonb3oBaTh JAEPEBbsl IPU aHAIM3E U IOCTPOCHUU KOAOB U IS
MpencTaBiIeHUsT apu(METHUYECKUX BBIPAKECHUM, NpPHU PEIICHUH 3a1ad
IIOMCKA U COPTHUPOBKH; YMEHHUE CTPOUTH AEPEBO MIPhHl IO 3aJaHHOMY
aIropuT™My; pa3palaTeiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO
UTPbI

2.9

YMeHue AHAJIM3UPOBATH  AJITOPUTMBI C  HUCIOJIB30BAHUCM Ta6J'II/II_I
TPaCCHUPOBKHU; OIPEACIIATH 0e3 UCHOJIL30BaHU KOMIIBIOTEPA pPE3YIIbTATHI
BBITIOJTHCHUS HECJIOXHBIX IMPOrpaMM, BKIHOYAIOMIUX HUKJIbI, BETBICHUA U
noArnporpamMmel, IIpr 3aiaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue ompenensTh CIO0XHOCTh HM3ydyaeMbIX B Kypce 0a30BbIX
IrOpUTMOB (CYyMMHpOBAHHE AJIIEMEHTOB MacCHBa, COPTHPOBKA MAacCHBa,
nepeOopHble aJrOpPUTMBI, JABOWYHBIA TMOWUCK) M MPUBOJIUTH MPUMEPHI
HECKOJIBKHX aJTOPUTMOB PAa3HOM CIIOAKHOCTH JIJIsl PEIICHUS OJTHOM 3a1aun
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BnaaeHHe YHUBCPCAJIBbHBIM  A3BIKOM IIPOrpaMMHUPOBAHUSA  BBICOKOT'O
ypous (ITackans, Python, Java, C++, C#), npeacraBieHUIMH O 0a30BbIX
TUIIAX OAHHBIX W CTPYKTYypax HAHHBIX; YMCHHUC HCIIOJIb30BATh OCHOBHBLIC
VOpPaBISIONIME  KOHCTPYKLMH;  YMEHHE  OCYIIECTBISATh  aHAIH3
NPE/UIOKEHHOW ~ MPOrpaMMBL:  ONPENENsATh  Pe3yJdbTaThl  PaOOTHI
mporpamMmsl IMpU 3aJaHHBIX MCXOAHBIX JAHHBIX; OIMPEACIIATH, IIPU KaKHUX
HCXOJHBIX JAaHHBIX BO3MOKHO IIOJYUCHUC YKa3aHHBIX PC3YJIbTAaTOB,
BBIABIISITH JIaHHBIE, KOTOpPBIE MOTYT TPUBECTH K OIIMOKe B paboTe
nporpamMMmbl;  (OPMYJIMPOBATh  TPEMIOKCHHS [0  YIYYIICHHIO
IPOTPAMMHOTO KOJIa

2.12

YMeHHe pealn3oBbIBATH HAa BBIODAHHOM Ui M3Y4YCHHS  SI3bIKE
nporpammupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUIIOBBIE AJITOPUTMBI 00PaOOTKH YHCEI, YHCIOBBIX MOCIIECI0BATEILHOCTEH
U MacCHBOB: TIPEACTaBICHHWE YHCIa B BHIC Ha0oOpa MPOCTHIX
COMHOXKHUTEJICH; HAXO0XKICHHUE MaKCUMAaJIbHOW (MUHHUMAJIbHON) TGP
HATYpaJbHOTO YHUCIIA, 3aIMCAHHOTO B CUCTEME CUMCIICHHSI C OCHOBAHHEM,
He mpeBbimaronmM 10; BbUKCIICHHE OOOOMIEHHBIX XapaKTEPUCTHUK
JIIEMEHTOB MAacCHBa WM YHCIOBOH IOCJIEIOBAaTEIBHOCTH (CYMMBI,
NPOM3BEACHUS  CPEJHEr0  apuPMETHYECKOro, MHHHMAJIBHOTO |
MaKCUMAaJIFHOTO 3JIEMEHTOB, KOJHUYECTBA DJIEMEHTOB, YJOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHMIO); COPTHPOBKY JJIEMEHTOB MAacCHBa; yMEHHE
UCTIOJIB30BaTh B TPOTpaMMax JIaHHBIE PA3JIUYHBIX THIIOB C YYETOM
OTPaHMYCHUN HA JUAMa30H WX BO3MOXHBIX 3HAUCHHH, MPUMEHATH IMPH
pellIeHNH 3a7a4 CTPYKTYPhI JaHHBIX (CHHUCKH, CIIOBapH, CTEKH, OYEPE/IH,
JIepEeBbsI); MPUMEHATh CTAHAAPTHBIE U COOCTBEHHBIC MOANIPOTPAMMBI ISt
00pabOTKHM YHCIIOBBIX JTAHHBIX ¥ CUMBOJIBHBIX CTPOK; MCIIOJIb30BaTh MPH
pa3paboTke mporpamMm OHOIHOTEKH MOAIPOTrpaMM; YMEHHE UCTIOIb30BaTh
CPEICTBA OTJIAJIKH MIPOTPAMM B Cpeie TPOrpaMMHUPOBaHUS

2.13

YMeHre  UCHOIb30BaTh  JJIEKTPOHHBIE  TAaOMMIBI A AHAJIU3a,
IpeJcTaBiIeHUsT U 00paOOTKM JaHHBIX (BKJIOYas BHIOOP ONTHUMAIbHOIO
pemeHust, moa0op JIMHUM TPEHJa, pEIIeHHE 3a/Jad MPOTHO3MPOBAHUS);
YMEHHE HCIOIb30BaTh TaOJMYHbIE (peNsUUOHHBIE) 0a3bl JAHHBIX H
CIPaBOYHBIE CHCTEMBI

2.14

YMeHne OpraHu3oBbIBaTh JIMYHOE HH(GOPMALMOHHOE MPOCTPAHCTBO C
UCTIOJIb30BAaHUEM  Pa3IMYHBIX  CPEACTB  IHM(PPOBBIX  TEXHOJOTHIA;
NOHUMaHHE BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX
yciyT, HuGpPOBBIX 00pa30BaTEIbHBIX CEPBUCOB




IHHEPEYEHD 3JIEMEHTOB COAEP)KAHMUSA, IIPOBEPAEMBIX HA EI'J 110
NH®OPMATUKE

Kon

IIpoBepsieMblii JJ1eMEHT COAEPKAHMS

1

Hudposast rpaMOTHOCTD

11

OCHOBHBIE TCHACHIUH PAa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHA. HapaJIJIeJII)HI)IC
BBIYMCIICHHUA. MHOFOHpOI_ICCCOpHLIC CHUCTCMHEI. PaCHpCI[eJ'IéHHLIC
BBIYUCIIUTCIIBHBIC CUCTEMBI 1 06p360TKa 0OIBIINX JaHHBIX

1.2

[TpyHIMITEI TOCTPOCHHUS W aIllapaTHblEe KOMITOHCHTHI KOMITBIOTEPHBIX CETeH.
CereBbie mporokosbl. Cerb WHTepHer. Anpecamuss B cetu HTepHeT.
IIpotokosbr creka TCP/IP. Cuctema nomennsix uméH. Pasaenenue IP-cetn Ha
MOJICETH C TIOMOIIBIO MACOK MO/ICETeH

1.3

QaiinoBas cucrema. llonck B dainoBoii cucteme. [IpuHIUIIBI pa3MemieHus U
MMEHOBaHMs (aljoB B JoiroBpeMeHHOM mamsatu. [llaGnoHbl niis omucaHus
rpymni ¢ainos
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CKOpOCTB nepeaaun JaHHBIX. 3aBUCHMOCTD BPEMCHU nepeaauun oT
I/IH(i)OpMaI_[I/IOHHOFO 00BEMa JAaHHBIX U XapaKTEPHUCTHUK KaHalla CBA3H

1.5

Mudposanne nanHbIXx. CUMMETpUYHbIE U HecUMMeTpuuHble mUdpbl. [ndpsr

npoctoii 3amensl. udpp Lezaps. udp Buwxenepa. Anroput™ mudpoBaHus
RSA

1.6

Konp1, mo3Bosstonue oOHapyKUBaTh U UCIIPABIISTH OMIMOKH, BOZHUKAIONINE TIPH
nepenave naHHbiX. Pacctosaue Xommunra. KonupoBanue ¢ moBTOpeHHEM OHUTOB.
Koxpr Xommunra

Teopernueckne 0oCHOBBI HH(YOPMATHKH

2.1

JlBou4yHOoe  KoAMpOBaHME. PaBHOMepHble M HEpaBHOMEpPHBIE  KOJBL
JlexonupoBaHue COOOIICHUH, 3allMCAaHHBIX C MIOMOILbI0O HEPABHOMEPHBIX KOJIOB.
VYcenosue ®Pano. IloctpoeHne OIHO3HAYHO IEKOIHUPYEMBIX KOJIOB C ITOMOILIBIO
Jepesa

2.2

Teopernueckne mNOAXOABI K OLEHKE KoiauuecTBa HHGpopMmanuu. EnuHuie!
u3MepeHus: KonuuyecTBa HMHPopManuu. AjQpaBUTHBIA MOIXOJ K OICHKE
KoJimyecTBa HH(POpManuu. 3aKOH aIauTUBHOCTH uH(popmanuu. Dopmyna
Xaprmu. Uadopmanus u BepostHocTh. Popmyrna LllenHoHa

2.3

Cucrembl cuucienusa. Pa3BépHyTas 3amuch WENbIX M JIPOOHBIX YHCET B
MO3ULIMOHHOM cucTeMe cuucieHus. CBoWcTBa MO3UIMOHHOM 3aluCy 4HKCha:
KOJINYECTBO III/I(i)p B 3aIuCH, MpHU3HAK JCJIMMOCTHU YHCJIa HA OCHOBAHHUEC CUCTCMbI
CUYHMCJICHUS. AJITOPUTM TIEpEBOA IIEJIOr0 Ynuciia u3 P-MuHON CHCTEMBbI CUUCICHUS
B JIECATUYHYIO. AJITOPUTM IEpeBOJla KOHEYHON P-U4HOI ApoOu B AECATUYHYIO.
ANropuT™M mnepeBojia LEJOr0 YMCiIa M3 JACCATUYHOW CHCTEMbI cuucieHus B P-
nunyro. IlepeBon KoHEWHOW necaTuuHOM npodu B P-wunyro. JlBowuHas,
BOCBMCpHUYHAA U ICCTHAAUATCpHUYHAA CUCTCMbI CHHUCIICHUS, CBA3b MCKIY HUMU.
Apudmernueckue onepauy B MO3UIMOHHBIX CHCTEMaX CUUCICHUS




2.4

TpoanasI YPaBHOBCUICHHAA CUCTEMA CHUCIICHUS. HBOI/I‘IHO'}IGCSITI/I‘-IH&?I cucreMma
CUHUCJIICHUA

2.5

Konuposanue tekcroB. Koguposka ASCII. OnnoGaiiTHbie koaupoBku. CTanaapT
UNICODE. Komupoka UTF-8. Omnpenenenue wuHPOpMAIMOHHOTO 00BEMA
TEKCTOBBIX COOOIIEHUI

2.6

KomupoBanue m3o0paxenuii. Ouenka uHpopManuoHHOro 00bEMa rpadudeckux
JAaHHBIX MIPU 3aJaHHBIX pa3pClICHUN U I‘HY6I/IH€ KOOAUPOBAaHHUA IBCTA. I_IBCTOBBIG
monenu. KomupoBanue 3Byka. OneHka HMH(GOPMAIMOHHOIO 00BbEMa 3BYKOBBIX
TaHHBIX TIPY 3aJaHHBIX YacTOTE TUCKPETH3ALUH U Pa3pSTHOCTH KOJUPOBAHUS

2.7

Anrebpa gnoruku. IloHsTHe BbICKa3bIBaHMs. BrICKa3biBaTeNbHBIE (DOPMEI
(npenukatel). KBaHTOPHI Cy1IIeCTBOBAaHHS U BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOmuibl UCTHHHOCTU. Jlormueckue BBIPAKCHHS.
Jlornueckue ToxaecTBa. Jlornyeckue onepannuy 1 onepanuu HaJl MHOKECTBAMHU.
3aKoHBl aireOpbl JIOTMKH. OKBUBAJICHTHBIE IPe0Opa3oBaHUs JIOTMUECKUX
BBIpaKEHUI. JIornueckue ypaBHEHHUS U CUCTEMBI YPABHEHUM.

Jlornueckue (GYHKIMU. 3aBHCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKIMH OT KOJIMYECTBA apTyMEHTOB.

Kanonnueckue GopMbl JOrMUECKUX BbIpa)KEHUH

2.8

COBepIHCHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOpPMAJIbHBIC CbOpMBI,
AJITOPUTMBI UX ITOCTPOCHUA 110 TaGJ'II/ILIe HUCTHUHHOCTH

2.9

Jloruueckne »dJIE€MEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmatop.
MHoropa3psnsbiii cymmarop. Iloctpoenue cxeM Ha JOTHYECKHX dJIEMEHTax 1o
3aIaHHOMY JIOTHYECKOMY BBIPAKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKCHUS T10
JIOTUYECKOH cXeMme

2.10

MOI[GJII/I U MOACIHMPOBAHUC. HGJII/I MOACINPOBAHUA. AI[CKB&THOCTB MOACIN
MOJIeTUpYEMOMY 00BeKTy WM nporeccy. opmanu3zanys NPUKIAAHbIX 3a4a4.

IIpencraBnenue pe3yapbTaToB MOJECIUPOBAHUS B BUE, YIOOHOM Il BOCIIPUATHS
yesioBeKoM. ['paduueckoe npeacTaBiieHne TaHHbIX (CXeMbl, TaOJIULbl, TpaduKH).
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[IpencraBnenue wenbIX 4YuCed B TaMATH Kommbiorepa. OrpaHMue€HHOCTH
JMana3oHa 4Yucel MNpU OrPaHMYEHUU KOoJu4decTBa paspsanoB. llepenonnenue
pa3psHOl ceTkU. be33HakoBbIe M 3HAKOBBIC JIaHHBIE. 3HAKOBBIN OUT. JIBOMYHBII
JIOTIOJTHUTEIbHBIN KOJT OTPUIATEIIbHBIX YU CEIT.

[loburoBele normyeckue omnepauuu. Jlormueckuid, apupmeTnyeckui u
nuknuaeckuii  capuru. lludpoBanue ¢ momompl0 MOOUTOBOW —OmEparuu
«uckmouaromiee NJIN»»
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IIpencraBneHue BEIIECTBEHHBIX YHACE B MAMATH KOMIIBIOTEpA. 3HAYallasi 4acTh
U TopsAoK uyucna. JlpamazoH 3HayeHW BellecTBEHHbIX uucen. [IpoOiembl
XPAaHEHUS BEIIECTBEHHBIX 4YHUCEN, CBA3aHHBIE C OrPAaHUYCHUEM KOJIUYECTBA
pa3pAnoB. BelnmogHeHue onepanuil ¢ BELIECTBEHHBIMU YHCIAMHU, HAKOIUICHHE
OLIMOOK MPH BBIYUCICHUAX

2.13

I'padwr. OcHoBHBle TOHATHA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpul CMEKHOCTH, BCCOBBIX MAaTpul, CIHHUCKOB CMCXKHOCTH. Pemenue




ANTOPUTMUYECKUX 3a7a4, CBSI3aHHBIX C aHaau3oM TpadoB (IMOCTPOCHHE
ONTHMAJIBHOIO IMyTH MEXKIYy BEpUIMHaMU TIpada, ompeseseHue KOJIWYecTBa
pPa3JIMUHBIX IIyTE€H MEXAY BEpLUIMHAMU OPUEHTUPOBAHHOIO ALUKINYECKOIO

rpaca)

2.14

Hepebsi. bunapnoe nepeBo. JlepeBbs mnoucka. CrocoObl o0xona Jepesa.
[IpencraBnenue apupmeTHuecKUX BbIpaKeHUI B Buie nepesa. McnonbzoBanue
rpad)oB U AEPEBBEB NP OMHUCAHUN OOBEKTOB U TPOLIECCOB OKPYIKAIOIIETO MUPa

2.15

JIMCKpeTHbIE UTPHI IBYX UTPOKOB € MONHOM nHpopmanueit. [Toctpoenue nepesa
nepebopa BapUAHTOB, OIMCAHHWE CTPATETHHd WIPhl B TaOmu4yHOW (opme.
BolurpsliiiiHeie U IPOUTPHILIHBIE TO3UIMH. BRIMTpHIIIHbIE CTpaTerun

2.16

CpenctBa  HWCKYCCTBEHHOTO  WHTeIUieKTa. MneHtudukamuss W TOUCK
M300pakeHuil, pacrio3HaBaHue JuIl. VCroib30BaHHEe METOJIOB MCKYCCTBEHHOTO
MHTEJJIEKTa B 00y4aronux cucreMax. Vcrnonb30BaHue METOI0B HCKYCCTBEHHOTO
WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsle cetn

AJTrOpUTMBI U TPOrPaMMHUPOBAHKE

3.1

q)OpMaJ'II/ISaI_II/IH MOHATHA aJITOpUTMaA. MamuHa TBIOpI/IHFa KaK YHUBCpCaJIbHAasA
MOJI€Ib BBIUMCICHUM

3.2

3.3

OneHka CIOKHOCTH BbIUMCIEHHH. Bpemst paboTel 1 00BEM HCMONB3yeMOM
maMsTH, MX 3aBUCHUMOCTb OT pa3Mepa MCXOAHbIX JaHHbIX. OleHka
ACUMITOTUYECKOW CJIOKHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxkHoctu. IlepeGopuble anroputmsbl. [IpuMmepbl pas3IUYHBIX AITOPUTMOB
pelIeHns OAHOM 3a7a4i, KOTOPbIE UMEIOT Pa3INYHYIO CI0KHOCTh

OnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB pabOThl MPOCTEHMIIUX aJrOPUTMOB
yIOPaBJICHUS HCHOJHUTENIMU U BBIYUCIMTEIBHBIX anroputMoB. OmnpezereHue
MCXO/IHBIX IaHHBIX, IPU KOTOPBIX aJlTOPUTM MOXKET JaTh TpeOyeMblil pe3ynpTar

3.4

ANropuT™MBl 00pa0OTKM HATYpajbHBIX YHCEN, 3alMCAHHBIX B MO3HIIMOHHBIX
cUCTeMaxX CYHCIEHHs: pa3OMeHHe 3aliCh YHCiIa Ha OTACIbHBIE IHQPHI,
HaXOXJEHHE CYMMBI M TIpOM3BEACHHsS IH(p, HAXOXKICHHE MaKCHUMaJbHON
(MUHUMAaNIBHON) LU PBHIL.

[IpencraBnenue uuciaa B BUjAe HaOopa MPOCTBIX COMHOXHUTENEH. AJITOpUTM
OBICTPOTO BO3BEJICHHS B CTENCHb. [IOMCK MPOCTHIX YUCEI B 3aJAaHHOM JIHaIla30He
C TIOMOIIIBIO AJITOPUTMA «PEIIETO DpaTocPeHa

3.5

MHoropaspsiTHbIe IeJble YUCIIa, 3a/1a41 JJTMHHON apupMETUKA

3.6

SI3pik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tunbl JaHHBIX:
LIEJIOUYNCIIEHHBIE, BEIECTBEHHbIE, CHMBOJIbHBIE, JIOTHYecKHe. BeTBieHus.
Cnoxuble ycnoBus. L{ukiel ¢ ycinoBueM. [{UKIbI 1O TEpeMEHHOM.

O0OpaboTka MaHHBIX, XpaHImUXcs B ¢aitnmax. TekcToBele W JTBOMYHBIC (HAIIbL.
daiinoBele nepeMeHHble (¢ailnoBble ykazarenu). Utenue u3 (aiina. 3anuce B
Gaiin.

Pa3ouenue 3amaun Ha moazanayu. [loamporpaMmel (porieyphbl U GyHKITAN).
Hcnonb3oBanue cTaHnapTHONW OMOIMOTEKHU S3bIKAa IPOrPaMMUPOBAHUS

3.7

Pexypcusi. PexypcuBHble mpouenypsl U ¢yHkuuu. Mcmonb3oBaHue cTeka i




opraHu3alni pCKypCUBHBIX BBI3OBOB

3.8

Yucnennsle MeToqbpl. TouHOE M NpUOMMKEHHOE pelieHus 3agadd. YucieHHoe
peleHre YpaBHEHUH C TOMOIIbI0 Mojadopa mapaMeTpa. YuCIeHHBIE METOJbI
peleHusl ypaBHEHHMH: MeToJ mepedopa, METOJ IOJIOBUHHOIO J€JICHUS.
[IpuOnmx€HHOE BBIYUCIEHUE JUIMH KpUBBIX. Bbruncnenue muomaneit ¢puryp c
MTOMOUIbI0 YUCIIEHHBIX METO/IOB (METOJ IPSIMOYTOJIBHUKOB, METOJ Tpameruii).
IMouck wmakcumyma (MHHUMYMa) (QYHKIMH OJIHOW TIEPEMEHHOM METOJIOM
IIOJIOBUHHOTO JI€JICHHUS

3.9

OO6paboTka  CHMBOJBHBIX  JIaHHBIX.  BcTpoeHHBIE  QYHKIUM  SI3BIKA
MIPOTrpaMMHUPOBAHUS JJIs1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIbHBIX CTPOK: TIOJCUYET KOJWYECTBA TMOSABJICHHN CHMBOJA B CTpPOKE,
pazOueHue CTPOKM Ha CloBa MO MPOOETHHBIM CHMBOJAM, MOUCK MOJCTPOKH
BHYTpU JAHHOW CTPOKH, 3aMEHa HalIEeHHOW MOICTPOKM Ha APYTYIO CTPOKY.
I'enepanust Bcex CJIOB B HEKOTOPOM alipaBHUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM
orpanuueHusM. [IpeobpazoBaHue uncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

3.10

MaccuBbl M [OCIENOBATEILHOCTH YHCENI. BpluncieHne  0000MEHHBIX
XapaKTEpUCTUK DSJIEMEHTOB MAacCHMBa WJIM YHCIOBOM IOCJIEA0BATEIbHOCTH
(CyMMBI, TpOU3BEACHHS, CPEAHETO apU(PMETHUECKOrOo, MHUHHUMAIBHOTO U
MaKCUMaJbHOTO DJIEMEHTOB, KOJUYECTBA DJIEMEHTOB, YJAOBIIETBOPSIOIINX
3aJIaHHOMY YCJIOBUIO). JIMHEHHBIM TMMOWCK 3aJlaHHOTO 3HAYEHUS B MAacCHUBE.
ANTOpUTMBI PabOTHI C JJEMEHTaMH MAaCcCHBa C OIHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTUpPOBKA OAHOMEPHOro Maccupa. [IpocTbie METOIBI COPTUPOBKHU
(MeTom my3bIpbKa, METOJA BBIOOpa, COpPTHpPOBKA BcTaBKamMu). CoOpTHPOBKA
ciusaueM. beictpast coptupoBka maccuBa (aaroput™ QuickSort). JIBomuHbIi
MOUCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JIByMepHble MacCUBBl (MaTpulbl). AJITOPUTMBI OOpPaOOTKM  JABYMEPHBIX
MacCHUBOB: 3aIOJIHEHUE JBYMEPHOIO 4YHMCIOBOIO MAacCuMBa IO 3aJaHHBIM
IIpaBWJIaM, IIOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHBE, BBIYMCIICHHE MAKCUMyMa
(MMHMMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCUBa, IEPECTAHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

3.12

CnoBapu  (accolMaTUBHBIE  MAacCHBBI,  OTOOpakeHUs).  XdOII-TaOJHUIBL
[TocTpoenue anpaBUTHO-YACTOTHOTO CIOBAPS AJISl 3aJaHHOTO TEKCTa

3.13

Creku. AmnHanu3 MNPaBUIBHOCTH CKOOOYHOTO BBIpaXECHHS. Bbruuciienne
apru(METHUECKOTO BBIPAXKEHUS, 3aMCAHHOTO B MOCT(GUKCHOH (opme.
Ouepenu. Ucnonbs3oBanue oyepeu sk Bp€MEHHOTO XPaHEHUsI JaHHBIX

3.14

AnroputMbl Ha rpadax. [locTpoeHrMe MHMHHMaNBHOTO OCTOBHOIO JIepeBa
B3BEIICHHOTO CBSI3HOTO HEOpUeHTHpoBaHHOro rpacda. KomuuecTBo pasinuuHbIX
MyTel MEXAy BEepIIMHAMHU OPUEHTHPOBAHHOTO allMKIMYECKOTO Tpada. AIToputM
JlerkeTphl

3.15

HepeBbsi. Peanuzanust nepeBa C MOMOIIBIO CCHUIOYHBIX CTPYKTYp. JlBOomMYHBIE
(bunapubie) nepeBbs. [locTpoeHme aepeBa I 3aJaHHOTO apU(YMETHUESCKOTO
BbIpakeHUs. PekypcuBHbIe airopuTMbl 00x0/a aepeBa. Mcnonp3oBaHue creka u
ouepeau A1 00xoza iepeBa




3.16

JluHaMH4yecKoe MporpaMMHUpPOBAaHHE KaK METOJI pEHIEHUs 3a7a4 C COXPaHEHUEM
MIPOMEXYTOUHBIX pe3yJIbTaTOB. 3aJaul, peliaeMble ¢ TOMOIIbIO JUHAMHUYECKOTO
IPOrPaMMHPOBAHUS: BHIUMCICHUE PEKYPCUBHBIX (DYHKIMM, TOJCUYET KOJIMUYECTBA
BAPUAHTOB, 33/1a4U ONTUMHU3ALUN

3.17

[lonsitie 00 OOBEKTHO-OPUEHTUPOBAHHOM NporpaMMupoBaHud. OOBEKTH U
kyaccel. CBoiicTBa U MeTOAbl 00BbEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIIN3.
Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJXOJA.
Wukancymsuus, Hacie10BaHue, TOIUMOPPU3M

NudopmaninoHHble TEXHOIOTUN

4.1

AHnanu3 nanHblXx. OCHOBHBIC 3a/laud  aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
KinaccuuKamms, KiIacTepu3alus, aHalu3 OTKIOHEeHWi. llociemoBaTenbHOCTH
pelIeHus 3a/1a4y aHaIu3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYUCTKA U OILEHKa
KauecTBa [aHHBIX, BBIOOp M (WJIM) TOCTPOEHHE MOJENH, Mpeodpa3oBaHUe
JAHHBIX, BU3yaJu3alMs IaHHBIX, UHTEpHperanus pesynbraToB. [Iporpammubie
cpeactBa U MHTepHeT-cepBUCH Il 0OpaOOTKM M TPEICTABICHUS JTaHHBIX.
Bonbmme nannpie. MammHHOE 00yueHUe

4.2

AHanmu3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaOIMI. Bbuucienue cymmsl,
cpeaHero  apu(METHUECKoro, HauWOOJbIIET0  (HAMMEHBIIETO)  3HAYCHUS
nuana3oHa. Berumciienune koadduiMeHTa KOppensuuHu JBYX PSAJOB JIaHHBIX.
[TocTtpoeHne crombuaThiX, JTUHEWYATHIX W KPYroBbIX auarpamm. [loctpoenue
rpa¢ukoB ¢pyHkmid. [Tonbop aMHMUM TpeHIa, pelIeHue 3aad NPOrHO3UPOBAHUS.
Pemienue 3a1a4 oNTUMU3aUHN ¢ TOMOIIBIO 3JIEKTPOHHBIX TaOIHIL

4.3

Juckperuzanusi TNpd  MaTEMaTUYECKOM  MOJEIMPOBAHUM  HEMPEPhIBHBIX
nporeccoB. MoenupoBanue ABIKEHHs. MojenupoBaHue OHWOIOTHIECKUX
cucTeM. MaremaTudyeckue MOAETH B OKOHOMHKE.  BplunmciurtenbHbie
SKCHEpUMEHTHI ¢ MojensiMu. OOpaboTka pe3yibTaTOB IKCHEpUMEHTa. MeTon
HaUMEHBIINX KBaApaTtoB. OIlIEHKa YHUCIOBBIX MapaMETPOB MOIECIUPYEMbIX
O0OBEKTOB ¥ TMPOIECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH TI0 pe3ysbTaraM
HKCIEPUMEHTA

4.4

BepostHOCTHBIE MOJEIIN. Metoner  Monte-Kapio. HNmuranronHoe
MojienupoBanue. CHCTEMBI MaCCOBOI'O 00CTY>KUBaHHS

4.5

Tabnuunblie (penssuuoHHbIe) 6a3bl JaHHBIX. Tabnuia — MpeJACTaBICHUE CBEICHUN
00 ompoThnHbIX 0o0BekTax. Iloine, 3amuch. Karou tabaumesl. Pabora ¢ roToBoit
6a3oif naHHBIX. 3amnonHeHue 0a3bl AaHHbIX. [IOMCK, coOpTHpOBKa M (DUIbTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3ampochkl € MapaMeTpami.
Boruncnsiemble mosst B 3anpocax.

MHuororabiauanaple 0a3bl JaHHBIX. THIBI CBA3ed Mexay Tabnuiamu. BuermHuit
kimo4. LlemocTHOCT 6a3bl TaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX

4.6

TexcroBeiii mporeccop. CpeactBa MOUCKa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHbBIE TEKCTOBBIE IOKyMEHTbI. CHOCKH, OTJIaBICHHE.
[IpaBuna 1UMTHPOBaHUS HWCTOYHHKOB U odopmieHHs OubamorpaduyecKkux
CCBUIOK




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YHEHUKA

* Undpopmaruka (B 2 gactsix); 10 kimacc. yrimyonennoe odyuenue [lonsikoB K.1O., Epemun
E.A. O0miectBo ¢ orpaHnndeHHoi oTBeTcTBeHHOCThIO «BMHOM. JlabopaTtopust 3HaHUI»;
AxumonepHoe obmectso «M3narenscto «Ilpocsenienue»

* Undopmatuka (B 2 yactsx); 11 kmacc. yriy6aennoe ooydenue [lonskos K.1O., Epemun
E.A. O6mectBo ¢ orpannueHHO# 0TBeTcTBeHHOCThIO « BUHOM. JlaGopaTopust 3HaHU»;
Axumonepnoe obmectBo «M3narensctBo «IlpocBenienne»

METOAUYECKHE MATEPHUAJIBI J1JISA YUYUTEJISA
Meroandeckoe mocooue BxoauT B coctaB Y MK «udopmaTtuka» ais 10-11 kmaccos,
aBtopsl: [lonskoB K. 1O., Epemun E. A., M.:"l[IpocBemienue", 2023
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