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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmartuke (yriyOnE€HHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oO1iero oOpa3zoBanus pazpaboTaHa Ha OCHOBE TPEOOBaHUI K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTelbHOW MPOTrpaMMbl CpelHero odmero oOpa3oBaHus,
npencraBieHHbix B @I'OC COO, a Takxke (denepanpHOi pabodeil mporpammbl
BOCITUTAHUSI.

[Iporpamma no undopmaTrke Aa€T MpeACTaBICHUE O LENAX, 00IIel cTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U PA3BUTHS O0yYaIOMIMXCA CPEACTBAMU Y4eOHOTO MpeIMeTa
«Uudopmarukay Ha yrayOJ€HHOM ypOBHE, YCTaHABIMBAaeT O00sS3aTEIbHOE
IpEeIMETHOE COJIepKaHue, MPEAyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE 110 pa3jiesiaM U
TeMaM Kypca, ONpeAessieT paclpeaesieHue ero no kiaccam (rojaM uU3ydeHwus ), Jact
IPUMEPHOE paclpeielieHHe y4eOHbIX 4acoB MO TEMaTHYECKUM paszienaM Kypca U
pEeKOMEHAYeMYI0 (NMPUMEPHYIO) TMOCIEAOBATEILHOCTh WX HU3YUYCHUS C YYETOM
MEXMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHMKH Y4YeOHOTO TpoIiecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIIMXCS.

[Iporpamma no uHpOpPMATUKE OMpEEseT KOJIMUYECTBEHHbICE U KaueCTBEHHBIC
XapaKTEePUCTUKU Y4EOHOTO MaTepuraa sl KayKJ0ro roja u3yueHus, B TOM YHCIIe s
COJEP)KATENIBHOTO HAMOJHEHWs] PA3HOTO BUAA KOHTPOJS  (MPOMEKYTOYHOMN
aTTecTaluu O00yUYaIoIUXCsl, BCEPOCCUUCKUX MPOBEPOUYHBIX pabOT, TOCYIapCTBEHHOMN
UTOTOBOM arrectanuu). [Iporpamma mo wuHbOpMaTHKE SBISETCS OCHOBOM Jis
COCTaBJICHUsI aBTOPCKMX Y4Y€OHBIX MpOrpaMM U  Y4eOHHUKOB, MOYPOYHOIO
TJIAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh  MH(POPMATHUKM  KaK HAyYHOW  JWCHUUIUIMHBI,  H3yYalomlei
3aKOHOMEPHOCTH TMPOTEKAaHWS W BO3MOXKHOCTH aBTOMAaTH3AIlMM WH(POPMAIMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE = OOJacTh  TpUMEHEHHs  WHPOPMATHKH,  TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCITUIUTMHAPHBIN ~ Xapakrep HWHGOpPMATHKA W WH()OPMAIMOHHOU
JESITEIIBHOCTH.

Kypc undopmatuku st ypoBHS CpeHETro OOIIero oOpa3oBaHUs SBISETCA
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHONM TMOATOTOBKH OOydYarommxcs B o0JjacTu
nHOOPMATUKNA B WHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OIMMUPAETCs Ha
coJiepkaHue Kypca MH(POPMATHUKH YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUS U OTMBIT
MOCTOSTHHOTO MPUMEHEHUSI THGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, TaéT
TEOPETUUECKOE OCMBICIIEHNE, HHTEPIPETAILIUIO U 0000IIEHHE ITOTO OMbITA.

PesynpTaThl  yrayOn€HHOTO  ypOBHS ~ M3y4deHHUs  y4eOHOro  mpeaMera
«MHpopmatukay  OpPUEHTUPOBAHBI HA  TOJYYEHHUE  KOMIIETEHTHOCTEW s



MoCJIeyoIIel MpodhecCuOHATBHON MEeATeILHOCTH KaK B paMKax JaHHOU MPEAMETHON
00J1aCTH, TaK U B CMEXKHBIX C Hell 00macTsx. OHU BKIIOYAIOT B ceO0sl:

OBJIAJICHUE KJIIOYEBBIMU TMOHATUSAMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMeTHas oO0JacTh, PACIO3HABAHUE COOTBETCTBYIOIIUX UM
MPU3HAKOB U B3aUMOCBSI3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3TMYHbIE MOAXOIbI K
U3YUYEHUIO SBJIICHUM, XapaKTEPHBIX U1 U3y4aeMOU MPeAMETHOM 00J1acTH;

YMEHUE pelaTh TUIOBbIE MPAKTUYECKUE U TEOPETUYECKHE 3a]1a4U, XapaKTEPHbIE
JUTSl UICTIOJIb30BaHUSI METOJIOB M MHCTPYMEHTApUs JaHHOU MpeAMETHOM 001acTu;

HaJIM4KE NPE/ICTABICHU O TaHHOW MPEMETHOM 00J1aCTH KaK 1IeJIOCTHOM Teopuu
(COBOKYITHOCTH TEOPHUI), OCHOBHBIX CBSI34X CO CMEKHBIMU OOJIACTSIMU 3HAHUM.

B pamkax yriyOn€HHOro ypoBHS H3y4deHUsT MH(OpPMATHUKUA OOecreyuBaeTcs
LeJICHANPABICHHAs] MOJATOTOBKA OOYy4YaloIIMXCA K NPOJOJDKEHUI0 00pa3oBaHUsl B
OpraHm3alMsx  Npo(ecCHOHaIbHOrO  00pa30BaHUS MO  CHELHMAIBHOCTAM,
HETMOCPEJICTBEHHO  CBSI3aHHBIM C  IUGPOBBIMH  TEXHOJIOTHSIMH, TaKUM  Kak
nporpaMMHasi WHXKEeHepusi, HHGOpPMaAIMOHHAsT O€30MacHOCTh, HWHGOPMAIMOHHBIE
CUCTEMBI U TEXHOJIOTUHU, MOOMJIbHBIE CUCTEMBI U CETH, OOJIbIINE JaHHBIE U MAILIMHHOE
oOydeHHe, NPOMBIIUICHHBIA HMHTEPHET BEIIe, HCKYCCTBEHHBIM HWHTEIIEKT,
TEXHOJIOT'MH OE€CIIPOBOJHOM CBSI3U, POOOTOTEXHUKA, KBAHTOBBIE TEXHOJIOTUH, CUCTEMBI
pacnpeieIEHHOrO PeecTpa, TEXHOJIOTUH BUPTYAIIbHOW U IOTIOJTHEHHON PEAIbHOCTEM.

OcHoBHasi 1enb u3ydeHUss ydyeOHoro mnpeamera «MHpopmartuka» Ha
yIIIyOJIEHHOM YPOBHE CpeIHEero o0IIero o0pa3oBaHusi — 00ECIeUeHUE TaJIbHEHIIIEro
pa3BUTHS HHPOPMAIIMOHHBIX KOMITETEHIIUNA 00YyJarOIIerocs, €ro TOTOBHOCTH K JKU3HU
B YCJIOBUSX pPa3BUBAIOIIErOCS HHPOPMAIIMOHHOTO OOLIECTBA W BO3pacTarolien
KOHKYPEHIIMU Ha pBhIHKE Tpyaa. B cBs3u ¢ stuM usydenue undopmaruku B 10-11
KJ1accax JOJKHO 00eCIeYUTh:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOIO Ha MOHUMAHUU POJHU
uHpopMaTUKHA, HHPOPMAIMOHHBIX ¥  KOMMYHHUKAIIMOHHBIX  TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBILIIICHUS;

chOpPMHPOBAHHOCTh YMEHUW pa3nuuath (GakTbl W OIEHKHU, CpPaBHUBATh
OIICHOYHBIC BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OIIEHUBAHUS U CBSI3b KPUTEPUECB
C OMpeneNéHHON CUCTeMOW IIEHHOCTEH, MPOBEPATh HA JIOCTOBEPHOCTH U 0000IIAThH
uH(dOpMaIHIO;

c(hOpMHUPOBAHHOCTh NIPEICTABICHUN O BIUSHUU HH(DOPMAITMOHHBIX TEXHOIOTUI
Ha JKM3Hb YeJlOBeKa B OOLIECTBE, MOHMMAaHUE COLUAIBHOTO, 3KOHOMHYECKOTO,
MOJINTUYECKOIO, KYJIbTYPHOTO, FOPUAMYECKOT0, HPUPOAHOTO, 3PrOHOMHYECKOTO,
MEAMIIMHCKOTO U (PU3UOJIOTHYECKOr0 KOHTEKCTOB MH()OPMALIMOHHBIX TEXHOJIOTUH;



NPUHATHE TPABOBBIX W STUYECKUX ACIEKTOB MH()OPMAIIMOHHBIX TEXHOJIOTHM,
OCO3HAHME OTBETCTBEHHOCTH JIIOJEH, BOBJICYEHHBIX B CO3JIaHUE M HCIOJIb30BAaHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HH(POPMAIIH;

CO37aHUE YCIOBUM JJIsi pPa3BUTUS HABBIKOB YYEOHOW, MPOEKTHOM, Hay4dHO-
HCCJIEIOBATENICKOW M TBOPYECKOW JEATEIbHOCTH, MOTHBALMKM OOydYaloIIMXcad K
CaMOPa3BUTHIO.

B conepxxanum ywebHoro mnpeamera «/HpopMaTHKa» BBIACIAIOTCA YEThIpE
TEMAaTUYECKHUX pa3Jiena.

Paznen «lludpoBasi rpamMoOTHOCTB» TMOCBAIIEH BONPOCAM YCTPOKCTBA
KOMITBIOTEPOB U IPYTUX 3JIEMEHTOB IIU(POBOTO OKPYKEHUS, BKIIOYAsi KOMIIbIOTEPHBIC
CETH, UCIIOJIb30BAHUIO CPENICTB OMEPALIMOHHON CHCTEMBI, paboTe B ceTh HTepHET U
UCIIOJIb30BAaHUIO HHTEPHET-CEPBUCOB, HHPOPMALIMOHHOM 0€30MacCHOCTH.

Paznen «Teopernueckue ocHOBbI HH(MOPMATHKH)» BKJIIOYaeT B ceOd
MOHATUUHBIN  anmapar WHGOPMATHKU, BOIPOCHl KOJUPOBaHUS HHGPOPMAIINH,
u3MepeHuss HMHPOPMAIMOHHOTO O00BbEMA JIaHHBIX, OCHOBBI aireOphl JIOTUKU H
KOMITBIOTEPHOT'O MOJEIIMPOBAHUS.

Paznen «AJdropurMpl M NPOrpaMMHPOBAaHHE» HANpPABICH HA pPa3BUTHE
AJITOPUTMHUYECKOIO MBILIUICHUS, pa3pabOTKy alrOpUTMOB U OLIEHKY HUX CJIOKHOCTH,
(GbopMUpOBaHHE HABBIKOB pEaTU3allMU IMPOTpaMM Ha fA3bIKaX MPOTrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen « AH(popManuoOHHbIe TEXHOJOTMIW» MTOCBAIIEH BONPOCAM MMPUMEHEHUS
WHOOPMAITMOHHBIX TEXHOJOTUN, PEATN30BAHHBIX B MPHUKIAAHBIX MPOTPAMMHBIX
IPOAYKTaX M HMHTEPHET-CEPBHCAaX, B TOM YHCIE B 3a/Jadax aHaJIn3a JIaHHBIX,
UCIIOJIb30BaHUI0 0a3 JaHHBIX M AJNEKTPOHHBIX TAOMUI JUIsl PEILEHUs MPUKIaJHbIX
3a1ad.

B npuBenénHoM nanee coxaepxkaHuu ydeOHoro mnpeamera «MHpopmatukay
KYpPCHUBOM BBIJIEJIEHBI JOMOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOJAST B 00S13aTEIbHYIO
nporpaMMy OOydYeHHs, HO MOTYT OBbITh MNPEMJIOKEHBI A HU3YYEHHUS OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIUMCH.

VYrinyOn€éHHblid  ypoBEeHb HM3y4eHHMsS] HH(DOPMATUKH PEKOMEHAYyeTCs IS
TEXHOJIOTUYECKOro  mpo¢uisi,  OpPUEHTUPOBAHHOTO  HA  HUHXKEHEPHYIO U
nHOOPMAITMOHHYIO Cdephbl NEeATeNbHOCTH. YTIyONEHHBI YpOBEHb W3yUCHUS
nHDOpMATHKNA O00ECIIEUnBACT: TMOJATOTOBKY OOYYAIOMIMXCS, OPHUEHTHPOBAHHBIX Ha
CHEUaIbHOCTY B 00JacTM MHQPOPMAILMOHHBIX TEXHOJIOTUH U HWHXKEHEPHbIC
CHEUATbHOCTH, YYacTH€ B TMPOECKTHOM U HCCIEIOBATENbCKON JeATEIbHOCTH,
CBSI3AaHHOM C COBPEMEHHBIMH HANpaBJICHUSIMU  OTpacid  HH(OPMALMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTH, MOATOTOBKY K YYAaCTHIO B OJMMIIMAJAX U cAade
Ennnoro rocynapcTBEeHHOTO 3K3aMeHa 1o HH(GOPMaTHKE.



[TocnenoBaTeTbHOCTh M3YYCHHS TEM B TIPe/iesiaX OTHOTO rojia 00y4eHUsS MOKET
OBITh M3MEHEHA TI0 YCMOTPEHUIO YUUTENS MPHU MOATOTOBKE pabodeil mporpaMMbl u
MOYPOYHOTO TIJIAaHUPOBAHMUS.

OO01ee YuCIO YacoB, PEKOMEHIOBAHHBIX ISl U3y4eHHUs] MHPOpMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hejenmo), B 11 kimacce — 136 gacoB (4 yaca B
HEJICITIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKHM O0€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI pabOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTtvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas mnamsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJIIephl BHENIHUX YCTPOUCTB. [IpsAMOil 1oCTyn K mamsTH.

OCHOBHBIE ~ TEHIECHLUHMHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHble BIuMcaeHus. MHoOronpouneccopusie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHuble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBUIMX JAaHHBIX.
MoOusibHbIE TH(POBBIE YCTPOKWCTBA U UX POJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. IlapamnenbHoe mporpaMMHUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnroHHBIC CHUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTtpoucTtB. MHCTasiuuss W JAEUMHCTAULALUSA  HPOTrPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (aijIoB B
noyiroBpeMeHHou namstu. [llabnonsl 1u1st onrucanus rpynmi (aiiios.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 00eCIIeUeHUs
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeUeHUs U
u(ppoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAaHABIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanyu 3a HENPaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AINIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete MHTEpHET. Anpecanns B cetu MHaTepHet. [IpoTokonsl
creka TCP/IP. CucremMa 1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHHACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpenerneHre MapuipyTa JIBUKEHHS
IIAKETOB.

Buner  npestenbHoctn B cetu  HMutepHer.  CepBucel  MHTepHerTa.
['eonndopmarimonnbsie cucTembl. ['€0J0KalMOHHBIE CEPBUCHI PEeaIbHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMATbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHoJorui. OO1ue mpodieMbl 3aluThl
uHdopmaIuu 1 “HPopMauoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX MH(DOPMAITMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(DUIeHIIaNBbHON HHPOpPMAIIUK, XpaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0OecrieueHrue U CrocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXxHuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmra apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHIL.
[udper npoctoit 3amensl. [Mludp Lezaps. [udp Buxenepa. Anroputm
mdpoBanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanusi, nanueie U 3HaHus. MHbopMalmoHHbIE MPOLECCHl B MIPUPOJIE,
TE€XHHUKE U OOIIECTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBI. HeobxoammocTh
JTUCKpeTh3auu uHopmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBonuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOOB.
VYcinoBue @Pano. I[locTpoeHHe OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnMHUIIBI U3MEpeHHs KOMuecTBa HHPopMauuu. AnaBUTHBIA MOIX0] K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX WM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCcTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO UG B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1IEJI0Tr0 yucia u3 P-u4HON cuCcTeMbl CUMCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBoja KOHEUHOW P-udHOM npoOu B NECSITHUHYIO.
ANTOpUTM ITEpeBOAA LIEJIOI0 YNCIA U3 IECITUYHON CUCTEMBI CYMCIICHHS B P-MUHYIO.
[lepeBon kKOHEUHOM AecATHYHOM ApoOu B P-munyro. /[BomuHas, BOCbMEpHUYHas U
[IECTHAIATEPUYHAS CUCTEMBI CUHCIICHHUS, CBA3b MEXAY HUMH. Apudmernyeckue
omnepaluy B MO3WLHUOHHBIX CHCTEMAax CUMCICHHUSA. TpounyHas ypaBHOBELICHHAs
CUCTEMA CUUCIICHHS. J[BOMUHO-ECATUYHAS CUCTEMA CUUCIICHHUS.



KomupoBanmne TtekcroB. KomupoBka ASCIl. OpgnoGaiiTHBIE KOIUPOBKHU.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIECHHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX MPHU 33JJaHHBIX pa3pelieHuH U TyOrHe KOJUPOBaHUS 1[BETA.
[[BetoBhie Monenu. BekTtopHoe komupoBanue. @opmartel rpadudeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. BbICKa3biBaTellbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBaHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlormueckue TtoxnecTa. Jloka3aTenbCTBO JIOTMUECKHX TOXKIAECTB € IOMOUIBIO
Ta0JIHI ICTUHHOCTH. JIorndecKkue onepanuy U onepaiuy HaJl MHOKECTBAMU.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE MPEOOpa30BaHUs JIOTHYECKHUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMNA OT KOJIMYECTBA apryMeHTOB. [1oJHbIE CUCTEMBI IOTUUECKUX (DYHKIIHMA.

Kanonnueckne  Gopmbl  mormueckux  BbipakeHuil.  CoBepIlllEeHHBIC
JIU3BbIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHMUSI IO TaOJIUIIE UCTUHHOCTH.

Jlormyeckue »sieMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX 3JIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3allUCh JIOTUYECKOTO BBIPAKEHUS MO
JIOTUYECKOMN CXEME.

[IpencraBnenne HENbIX YUCET B MaMATH KOMIIbIOTEpa. OrpaHU4YeHHOCTH
JWarna3oHa 4YuCeNl MpPU OrPpaHMYECHUU KoJudecTBa paspsaoB. llepenonHeHue
pa3psIHON CeTKH. be33HakoBbIEe M 3HAKOBBIC JAaHHBIC. 3HAKOBBIA OWT. J|BOMUYHBIN
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBLHBIX YUCET.

[TobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupMeTUyecKUil Hu
nukanaeckuit  casuru. [lludpoBanue ¢ mnomompl0o TOOMTOBOM — omeparuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YKCEN B MaMSITH KOMIIBIOTEpA. 3Haualas
4acTh M MOPSAJOK uKcia. Jlnana3oH 3HaYeHUM BelleCTBEHHBIX uucen. [Ipobiemsl
XpAaHEHUSI BEIICCTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJMYECTBA
pa3psaoB. BeinosiHEHME omnepauuii ¢ BEMIECTBEHHBIMM YHCIIAMU, HAKOIUIEHUE
OIIMOOK TIPH BBIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMMPOBAHNE



Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpexaeneHue
UCXOAHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranel peuieHus 3aaad Ha KommbloTepe. MHCTpyMEHTalbHBIE CPEACTBA:
TPaHCIATOP, OTJIaAYuK, mnpo@uiupoBUMK. KoMnuisuus u HHTeprpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WuterpupoBanHas cpeaa pa3paboTku. MeToasl OTIaAKH — MPOTPAMM.
Hcnonb3oBanue TpaccUpoBOUHBIX Tabnui. OTianounsiii BeiBoA. IlomiaroBoe
BBITIOJIHEHUE MTporpaMmbl. Toukn octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tumbl JgaHHBIX:
LIEJI0YMCIIEHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, Jornueckue. Betnenus. CiioxHbie
ycnoBusi. Lukiel ¢ ycnoBuem. Ilukibl mo mepeMeHHON. B3amMo3zaMeHsSeMOCTh
pa3MyHBIX BHUJIOB I1UKIOB. HMHBapumant mukna. CocTaBleHHE LHMKIA C
UCITOJIb30BAaHUEM 3apaHee ONPEAEIEHHOTO MHBAPUAHTA [IUKJIA.

JloxymenTupoBanue nporpamm. Mcrnons3oBanne kommeHTapues. lloaroroska
OMMCAHMS MPOTPaMMBbI U MTHCTPYKLIMH JIJIs1 TIOJIb30BATEIS.

AnropuTMbl 00pabOTKM HATypaldbHBIX YMCEN, 3alIMCAHHBIX B MO3ULMOHHBIX
CUCTEMax CYMCIICHUS: pa30uMeHue 3alucu 4ucia Ha OTAENbHbIE IUQPHI,
HaXO0XJIE€HWE CYMMbl M TPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMAaTBHOW ) LIUGPHI.

HaxoxaeHue Bcex MpOCThIX YMCEN B 3alaHHOM Juamnas3one. [IpencraBinenue
Yrciia B BUJIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTKa JaHHBIX, XpaHAIuxcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailiibl.
daitnoBele nepeMeHHbIe ((pailioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B daidi.

Pa3buenue 3anaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GYHKIIVH).
Pexypcus. PexypcuBHbie 00bekThl ((hpaktansi). PekypcuBHBIE Mpolenypbl u
¢bynkun. Mcnonb30Banue cTeKka Al OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOIMOTEKH SA3bIKA MPOTrpaMMHUPOBAHUS.
[MoaxatoueHne  OMONMOTEK  MOANPOTpPaMM  CTOPOHHUX  MPOU3BOAMUTEIICH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Uucnennsie MeToibl. TouHOE U MPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbIe
METOJIbl PELICHUs] ypaBHEHUN: METoJA mepedopa, METOJ MOJIOBUHHOTO JEJICHUS.
[TpubnmxEHHOE BBIUMCICHHUE JUIMH KpUBBIX. BbruucieHue miomanaed uryp c
MOMOIIbI0 YHUCJIEHHBIX METOAOB (METOJl MPSAMOYTOJIBHUKOB, METOJl Tpamneuui).
[Touck wmakcumyma (MUHMMYMa) QYHKIMM OJHOM MEpPEeMEHHONM METOAOM
MIOJIOBUHHOT'O JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS 11l 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIa B CTpPOKE,



pa3z0ueHne CTPOKH Ha CJI0BA MO MPOOETHLHBIM CUMBOJIaM, TIOMCK TIOJICTPOKH BHYTPH
JTAaHHOM CTPOKH, 3aMEHA HaJICHHOW NOJICTPOKHU Ha APYTYIO CTPOKY. [ 'eHepanus Bcex
CJIOB B HEKOTOpOM aipaBUTE, YAOBICTBOPSIOMIUX 3aJaHHBIM OTPAHUYCHUSM.
[IpeoOpa3zoBaHue YnCia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. BpruncieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA MJIM YMCIOBOM MOCIEN0BATEILHOCTH (CyMMBI,
MIPOU3BEICHUS, CPEIHEro apu(METUIECKOT0, MUHUMAJILHOTO M MaKCHMAaJLHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIONIMX 33J[aHHOMY YCIIOBHIO).
JInHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CoptupoBka oHOMEpHOro MaccuBa. [IpocTbie METOABI COPTUPOBKU (METOA
Mmy3bIpbKa, METOJ BbIOOpa, cOpTUpOBKAa BcTaBkamu). COPTUPOBKA CIHSHHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowvHBI TOMCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHbIe MacCUBBI (MaTpHUIlbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MAaCCHBOB: 3aII0JHEHHUE JBYMEPHOIO YHCIOBOTO MACCUBA IO 3aIaHHBIM ITPABUIIAM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIYUCIECHNE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenaktupoBanue u ¢dopmatupoBanue. I[IpoBepka
opporpadbun u rpammaruku. CpeacrTBa TMOMCKAa U aBTO3aMEHBI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOCku, orjaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pEIleH3UPOBAHUS B TEKCTOBBIX Mpolieccopax. OOiauyHbie CEPBUCHL.
Henoras nepenucka. Pedepar. [IpaBuna nmutupoBaHusi HICTOUHUKOB U 0OPMIICHUS
oubmmorpapuueckux ccpuiok. OdopmiieHUe CIUcKa JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TeXHUYecKue CpeacTtBa BBOJA TEKCTA.
Crenuann3nupoBaHHbIE CPEICTBA PEAAKTUPOBAHNS MATEMATHYECKUX TEKCTOB.

Ananm3 naHHbIX. OCHOBHBIC 3a7a4M aHajdW3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccuukanus, Kiactepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
peleHust 3aja4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUYMCTKA M OILICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOSHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIpETAsl pe3yabTatoB. [IporpammHubie cpeacTBa u
WHTEPHET-CEPBUCHI JIJIsi 00pabOTKU U MpeACTaBIeHUs TaHHBIX. boJbliie JTaHHbIC.
MamunHoe o0yuenue. IHTenekTyanbHblil aHaIU3 TaHHbIX.

AHanM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYHCICHHE CYyMMBI,
CpEIHETo apu(PpMETHUECKOTr0, HAanOOJBIIEr0 (HAUMEHBIIET0) 3HAUCHHS IUaa30Ha.
Breruncnenne koddduimenta KOppessiiuu BYX pPSAIOB MaHHBIX. [locTpoeHue
CTOJIOYATHIX, JMHEHYAThIX U KPYroBbiX guarpamm. I[locTpoenue rpadukon
bynkuumii. [Togbop MuHUM TpeHaa, pelieHne 3a1a4 MPOTrHO3UPOBAHUSI.



YucneHHoe pelleHne YpaBHEHUH ¢ TIOMOILIbI0 Mmoadopa MapaMmerpa.
OnTuMu3anys Kak NOWCK HAWIYyYIIEro pelieHusl B 3alaHHbIX ycioBHsX. LleneBas
byHkIus, orpannyeHus. JIokaabHbIE U T100aIbHBII MUHUMYMBI 1IEJIEBON (DYHKIIUH.
Pemmenue 3a1a4 oNTUMHU3AUH C TIOMOLIBIO JIEKTPOHHBIX TA0JIHULI.

11 KIIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

TeopeTnueckue MOAXOAbI K OICHKE KOJHUYECTBAa HWH(pOpMaluu. 3aKoH
annutuBHOCTH MHpopManuu. dopmyna Xaptiu. MHpopmaius u BepOSTHOCTS.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AIropuTMBI CKaTUS TaHHBIX C OTEPSMU. Y MEHBILICHHUE TITyOUHBI
koaupoBanus 1BeTa. OCHOBHBIC Ujen anroputMoB cxkatus JPEG, MP3.

CkopocTh Tmepefaud JaHHBIX. 3aBUCHUMOCTh BPEMEHM Iepefadyd OT
UH(OPMAITMOHHOTO O00BEMA JAHHBIX M XapaKTEPUCTUK KaHajda CBA3U. [IpuuuHbI
BO3HMKHOBEHHUSl OIIMOOK TMpu meperade JaHHbIX. Kozbl, mno3BosstoNIMe
OoOHapy>KUBaThb W HUCIPABJIATh OIIMOKH, BO3HUKAIOUIME NpPH Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropennem 0utoB. Koasl XsMMuHra.

Cuctembl. KoMIOHEHTBI cucteMbl W uX B3aumojeiicTBue. CUCTEMHbIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenn n mopenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJEIH
MOJEIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LeIu MoaenupoBaHus. dopmanusaius
NPUKIIAAHBIX 33]1a4.

[TpencraBieHne pe3yabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM MJis
BOCIIPUATHS YesioBeKoM. ['paduueckoe npejcTaBieHre JaHHBIX (CXEMbl, TAOIHIIbI,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHUIl] CMEXKHOCTH, BECOBbIX MaTpHUll, CIHCKOB CMEXHOCTU. Pelienue
ATOPUTMUYECKUX 3aj]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHUE
ONTUMAJIBHOTO TMYTH MEXIy BepiiuHamMu rpada, OmpeneicHue KOoJUYecTBa
Pa3IMYHBIX yTEeH MEX/y BEPIIMHAMHA OPUEHTUPOBAHHOIO AlMKINYECKOIOo rpada).

HepeBbs. bunapnoe nepeBo. [epeBbsi moucka. CriocoObl 00xonaa AepeBa.
[IpencraBnenne apudpMeTHUECKUX BBHIPAKECHUM B BHJE AepeBa. JIMCKpETHBIE UTPhI
JIBYX UTPOKOB C mojHOM nHpopManuei. [loctpoenue aepesa nepedbopa BapuaHTOB,
OMMHMCAHKE CTPATETHH UTPHI B TAONMMUHON (opme. BHIUTPHINITHBIC W TPOUTPHILITHBIC
MO3ULIMHU. BBIMTPBILIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOrO0 MHTEIUIEKTa. CepBUCHl MAIIMHHOTO TEPEBOJA U
pacmno3HaBaHus ycTHOM peun. KornutuBHble cepBuChl. aeHTH(PHUKAIUS U TOUCK
N300pKEHU, pacro3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.



M cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosb3oBaHue MeTOIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0yd4arommx cucreMax. Mcnonp3oBaHue METO/I0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHUKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

dopmanm3anys NOHATUS anroputMa. Mammna TreroprHra Kak yHuBepcaabHas
Mozenb Beruucnenun. Tesuc Yépua—TwropuHra.

OneHka CIIOXKHOCTH BhIUMCIeHUN. BpeMst paOoTel U 00BEM HCHONB3YyEMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOW  CJIOKHOCTH ~ JITOPUTMOB.  AJITOPUTMBI  [TOJMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aarOPUTMOB PEIICHHUS
OJITHOM 3a7a4M, KOTOPbIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpOCTBIX YuCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«pemiero DparocheHar.

MHoropa3psaHbi€ 1e/Ible YHCTa, 3a/1a4d JIIMHHON apu(METHUKH.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpa)keHMs).  XOII-TaOJUIIbI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. Brluncienue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha rTpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOT'O HEOpHUEHTHpoBaHHOro rpada. KomuyecTBo paziavyuHbIX
nyTeld MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO allMKIMYECKOro rpada. Aiaroputm
JIeKCTpHl.

epeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) naepeBbsi. I[locTpoeHue nepeBa AJid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE aliropuTMbl 00xoa aepeBa. Mcnonab3oBaHue creka u
ouepenu s o0xoda IepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUs 3aaad  C
COXPaHEHHEM NPOMEKYTOUHBIX PE3YJIbTATOB. 3aJauyM, PEUIA€MbIE C MOMOILIBIO
JUHAMUYECKOTO MPOTPAaMMHUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (PYHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMupoBaHud. OOBEKTHI U
kjaccbl. CBOMCTBa M METONbl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOJXOJIA.
Wukarncynsuus, HacieJ0BaHue, TOJIUMOPHU3M.

Cpenbl  ObicTpoit pa3pa®oTku mporpamm. [IpoextupoBanue wuHTepderiica
noJib3oBaTessl. Micnonb30BaHME TOTOBBIX YIIPABISEMBbIX 3JIEMEHTOB ISl HOCTPOEHUS
uHrepdeiica.



O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopManuoOHHBIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaTEMaTUYECKOTO  MOJEIUPOBAHUA: ITOCTAaHOBKA
3alayu, pa3paboTka  MOJIeNM, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOACINPOBAHUS.

Jluckpernzanuss NOpd MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoliieccoB. MonienupoBanue qBuxKeHus. MoienupoBane OM0JIOTHUECKUX CUCTEM.
MaremaTuyeckue MOJEIM B HSKOHOMHKE. BBIUYMCIUTEIbHBIE 3KCIEPUMEHTHI C
MOJESIMU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN IO pe3yJIbTaTaM dKCIIEPUMEHTA.

Beposaraoctabie  momenu.  Mertoasl  Monte-Kapno.  MMurtanmonHoe
MozenrpoBaHue. CUCTEMbBI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiUMOHHBIC) O0a3bl JaHHBIX. Tabiauna — MpeJCTaBICHUE
cBelleHHi 00 OMHOTHMHIHBIX 0OBekTax. Iloie, 3ammch. Kimrou Tabmumel. Padora c
roToBoi 0a30i JaHHBIX. 3anonHeHue Oa3bl AaHHbIX. llouck, copTUpoBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIAHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiembie nmosis B 3ampocax.

MHuoroTtabinuHblie 0a3bl JaHHBIX. THUIBI CBSA3EN Mex Iy Tadnuamu. Buennuit
kiro4. LlemocTHOCTh 0a3bl TaHHBIX. 3aPOCHl K MHOTOTA0IMYHBIM 0a3aM JIaHHBIX.

Nuteprer-ipuiioxkenus. [IoHaTHE O CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHonorus «KJIMEHT — CEpBEpP», €€ TOCTOMHCTBA U HeNOCTaTKU. OCHOBBI S3bIKa
HTML u xackamubix tabmui ctuwiei (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pasmenienne BeO-caiiToB. Ycimyra XxocTuHra. 3arpyska ¢aiioB Ha CailT.

BBon m300paykeHUi C UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JIPYrUX
ycTpoiicTB). I'paduueckuii pegakrop. Paspemenne. Kagpuposanue. Vcnpapienue
nepcnektuBbl. ['mcrorpamma. Koppekuuss  ypoBHEH, KOppeKkuus IBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Peryms. PabGora ¢ obGmactamu.
OUIBTPHL.

MHuorocnoiinble u3o0paxkenus. TekcrtoBble ciou. Macka cnosi. Kanausbl.
Coxpanenue BblfeneHHON obsactu. [loaroroBka wuttocTparuii sl BeO-CalToB.
AHUMHPOBaHHBIE N300paKEHUS.

Bektopnast rpaduka. I[lpumutussl. H3MmeHeHue moOpsaKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnuposka. Kpussle. @opmaTsl BEKTOPHBIX
pucyHkoB. Mcrnonb3oBaHue KOHTYpOB. BekTopu3zaius pacTpoBbIX H300paKEHUH.



[TpyHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Moieniell. CEeTOUHbIE
Mojzend. Marepuanel. MojgenvpoBaHue HCTOYHUKOB OCBemieHus. Kamepsl.
AnnutuBHble TexHOIOTHH (3D-nipunTepsl). [loHsATHE O BUPTYanbHON peaJbHOCTH U
JIOTIOJIHEHHOM peasibHOCTH.



I[NTAHUPYEMBIE PE3VJIbTATBEI OCBOEHU A ITPOI'PAMMEI T1O
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHB) HA YPOBHE CPEJJHEI'O
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

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

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBa)KEHHE 3aKOHA
U TMPaBOMOPSANIKA, COOJIOJICHHE OCHOBOIOJATAIOIIUX HOPM HHGOPMAIMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYasl OCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh  370POBOTO W  Oe3omacHOro  o0Opas3a  KH3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 32 CUET COOTFOACHUS



TpeOoBaHUII  0e30mMacHON  AKCIUTyaTalldd  CPEeICTB  HMH()OPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIl;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH NIEATEIHHOCTH TEXHOJOTHYECKOW W COIMAIBLHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTMIKCHUSAX HAyKH WH(GOPMATUKH W HAYYHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) KOJIOTHYECKOT0 BOCITUTAHMSA:

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

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1@ poBoii TpaHchopMaIui MHOTHX cep )KU3HH COBPEMEHHOTO O0IIECTBA;

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

B mporiecce moCTKEHHS THIYHOCTHBIX PE3YIhTATOB OCBOSHUS ITPOTPAMMBI TT0
uH(popMaTHKE y OOYYAIOIINXCS COBEPIICHCTBYETCS IMOIIMOHATBHBIN HUHTEIJIEKT,
Mpeanoararmii copMUPOBAHHOCTD:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

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

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBATh €r0 TPHU OCYIIECTBICHHH KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCalIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBIC Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrMUYecKue AeiiCTBHUS:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

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

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

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUS TPOOJEMbl ¢ Y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOIHATH padOTy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

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

CTaBUTh U (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 00Opa30BaTEIbHOM
JEATEIIbHOCTH M JKU3HEHHBIX CUTYalUsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh IOJYYEHHBIE B XOJE pEUIEHMs 3aJaud  pe3ysbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYIO M IPAKTHUUYECKYIO 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl U pEIICHHUs,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaThb TEKCThl B pa3dMuHbIX (opmarax ¢ y4E€TOM Ha3HAUYEHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

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

UCIIOJIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHUKAllMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e3011aCHOCTH;

BJIaJIeTh ~ HAaBBIKAMM  pAClO3HABaHWsI W 3alIUTHl  WHPOpPMAIUH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COIIMAJIBHBIX 3HAKOB, PAacIO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHTyaIllud |
CMSATYATh KOH(JIUKTHI;

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



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

MpUHUMATh €M COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYACTHUKA KOMAaH bl B OOILIUI
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

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

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATH €TI0, OpaTh OTBETCTBEHHOCTb 32
peleHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;

BJaJE€Th HABBIKAMU  IIO3HABATEIbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIEKCHH AJIsi OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPM AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs 6 10
Kaacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINUE IPEIMETHBIE PE3YIbTATHI:

BJIAJICHUE MPEACTABICHUSIMH O POJM HHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B MPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIU,
«TH(POPMAIMOHHBIHN MPOIIECCH, KCHCTEMAY, KKOMIOHEHTHI CUCTEMBI», K CHCTEMHBIN
abdexTy, «mHbOPMAIIMOHHAS CUCTEMAaY, KCHCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMH TOuCKka uHpopmamuu B ceth VHTepHET, yMeHwue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYYSHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJbIIHE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMPABICHUS HWCIIOJB30BAHUSA, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEZIOBATEIHLHOCTh PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYNCTKAa W OIICHKa KaudecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JaHHBIX, BU3YAIU3AIHs TAaHHBIX, HHTEPIPETAIUS Pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TCHACHIIMA PA3BUTHS
KOMITBFOTEPHBIX TEXHOJIOTHH;

BJIAJICHUEC HaBbIKAMHU PabOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJIs PEIICHHS YU4eOHBIX 3a71a4 110 BEIOpaHHOMN
CeIaIN3allnu;

HaJIMYKE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIMIIAX OPraHU3alKU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeid, 00 OOMMX NPUHIUIIAX Pa3pabOTKW U (PYHKIIMOHHPOBAHUS HWHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUE yrpo3 NHPOPMAITMOHHON 0€301TaCHOCTH, UCITOJIb30BAaHUE METO/IOB
U CPENICTB MPOTUBOJCUCTBUS ITUM Yrpo3aM, coOJII0JeHUE Mep OEe30MacCHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JTaHHBIX,
coOmoieHne TpeOOBaHWN TEXHHMKH OC30MaCHOCTH M THUTHUEHBI NMpU paboTe C
KOMIIBIOTEPAMH W JIPYTUMH KOMITOHEHTaMH ITU(POBOTO OKPYKEHHUS, TTIOHUMaHHE
MIPaBOBBIX OCHOB HUCIIOIH30BAHUS KOMITBIOTEPHBIX TIPOTpaMM, 6a3 TaHHBIX U pa0OTHI
B cetu MHTEpHET;

MOHMMAaHHWE OCHOBHBIX TMPHUHIMIIOB JUCKPETU3AIMHA DPA3NTUYHBIX BHJIOB
uHpOpMAIlMK, YMEHHE ONpeNeNiaTh WHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpadYecKuX W 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX TapaMeTpax JUCKPETHU3allNH,
YMEHUE OTNPELISITh CPEAHIOI0 CKOPOCTH Mepeadyn JaHHBIX, OIICHHBATH N3MCHCHUE
BpEMEHU TMepeayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEpUCTUK KaHaja CBSI3H;

YMEHHUE HCIONb30BaTh MPU PEHICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alTUCH
YHUCeJI, AITOPUTMA ITOCTPOCHHUS 3aIMCH YHCTIA B TIO3UITMOHHON CHCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM W IOCTPOCHHUS YHCIIA IO CTPOKE, COJEpKaIllel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

yYMEHUE BBITIOJIHATH MPeoOpa3OBaHMs JIOTMUECKUX BBIPAKCHHM, HCIIONB3YS
3aKOHBI adreOphl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOEC BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIe
UCTUHHOCTH, HWCCJENI0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEHHbBIE, PEIIaTh HECIOXKHBIC JJOTHYECKHE YPABHEHHS M CUCTEMbI ypaBHEHUA;

MOHMMaHUE O0a30BBIX QJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JUara3oHe, 00paboTKa MHOTOPA3PSAHBIX MEITbIX
YHCEeJI, AaHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AJITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHUE OMNPEACNATh CI0XHOCTh HM3y4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpoOBaHHWE JJIEMEHTOB MacCHBa, COpPTHPOBKAa MacCHBa, IEepeOOpPHBIC
QITOPUTMBI, IBOMYHBIA TOWCK) W MPHBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CJIOKHOCTH JIJISl PEIICHUS OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAJIHHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMu O O0a30BBIX THIAX JAHHBIX H
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIIPaBJISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAINW3 NPEIJI0KCHHONW IMPOTpaMMBI:
OTIPEICIISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MIPU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEIENSITh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMHUOKE B padoTe
porpaMMel, GOPMYITHPOBATH MPEATOKEHHUS MO YIIYIIIEHUIO TPOrPaMMHOTO KOJIa;



YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI W
JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl C UCTIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATIM34a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HAauOOJIBIIIET0O W HAWMCHBIIETO 3HAYCHHM, pEIICHUEe YpPaBHEHWU, BBIOOD
ONTUMAJBLHOIO  pelieHus, noAdOp JMHUM  TPEHJa, pelieHue  3aaad
MPOTHO3UPOBAHUS).

B mnpouecce uzyuenus kypca UHGOpMATUKU YTiyOn€HHOTO ypoBHS 6 11
Kiacce o0Oy4aronuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE TPEAMETHBIC PE3YJIbTAThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKNE COOOIIECHUN (MpePUKCHBIE KOJbI), HCIOJIb30BATh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AJTOPUTMOB COKATHUSI JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/a4d, CBSI3aHHBIC C aHAIW30M rpados
(3371241 TOCTPOEHUSI ONITUMAIIBHOTO ITyTH MEXKy BepIIHaMu rpada, ornpeaeeHus
KOJIMYECTBA PA3JIMYHBIX MyTEd MEXKIYy BEpPUIMHAMU OPUEHTUPOBAHHOTO
alMKJINYECKOTo rpada), yMeHHEe UCII0JIb30BATh JE€PEBbS NMPU aHAIN3E U MOCTPOCHUHU
KOJIOB U JIJISI IPEACTaBICHUS apu(METHUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHuE pa3pabaThiBaTh W pEaTU30BBIBATH B BHUJE IMporpamMm 0a30BbIC
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JaHHbIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEIIeHUH 33]1a4y CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKU, OYEPEIU, IEPEBbSA),
WCIIOJIb30BaTh 0a30BBIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTH
CTaHJapPTHBIE U COOCTBEHHBIE MOMPOTPAMMEBI [ 00paOOTKH YHCIOBBIX IAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TIpU pa3paboTKe MporpamMm OHOIUOTEKH
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CpEICTBAX
Co37aHusl M pabOThl C HUMH, YMEHHUE HCIIOIH30BaTh TAOJIUYHBIC (PEISIIIMOHHBIC)
0a3bl JaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JAHHBIX, BBHIIOJHITH COPTHPOBKY H
MOUCK 3amuced B 0a3e JAaHHBIX, HAIOJHATH pa3paboTaHHyl0 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MaTEeMaTUUECKUE MOJIEIN I aHAIu3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH I1€]Ib MOJCITUPOBAHHSI, BBITIOIHITH aHAIH3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICNIA MOJIEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTABISATh DPE3YJIbTaThl
MO/ICJIMPOBAHUS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBATH JHMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHUMaHHE OCHOBHBIX NMPHHIUIIOB Pa0OTHI, BO3MOKHOCTEH M OTPaHUYCHUS
NPUMEHEHHUsI TEXHOJOTHI MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3NWYHBIX 00JACTAX,
HAJIMYUE TPEJCTABICHUIA O Kpyre penraeMbIXx 3a7ad MalIduHHOTO OO0y4YeHUs
(pacnio3HaBaHMsl, KJaCCU(PUKAUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  UCHOJB30BAaHUM  HMHMOPMAIMOHHBIX  TEXHOJOTMH B pa3iMyYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
npposbIe
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Koutpoasubie IIpakTuuyeckue (wipp )
Beero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Paznea 1. llndpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [TporpammHuoe obecnieueHmne
1.3 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Hroro no pazneny 24
Pa3nen 2. Teopernueckue 0CHOBbI HHPOPMATHKH
2.1 [IpencraBnenne HHPOPMALIUU B KOMITBIOTEPE 19
2.2 OcHOBBI anreOpsl JOTUKU 14
2.3 KomnbrotepHas apudmerrnka 7
Hroro mo pazueny 40
Pa3nes 3. AnropurmMbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMBl 8 2
3.3 YucieHHbIe METOIBI 5 3
3.4 AAropuTMbl 00pabOTKU CUMBOJIBHBIX TaHHBIX 5 1
3.5 AnropuT™MBI 00pab0OTKH MacCHBOB 10 3.5




Hroro no pazneny

Pasznea 4. UnopMaumoHHbIe TEXHOJIOTUH

44

4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 Ja”HHBIX 8 3
Hroro no pazneny 14
PesepBHoe Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 215




11 KJIACC

KoaunvecTBo yacoB JJIeKTPOHHBIE
Ne ni/nn HaunmeHoBaHue pa3iesioB H TeM MPOrPaMMbl Kontpoasnbie  [IpakTHueckue (undpossre)
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Teoperuueckue 0CHOBBI MH(POPMATHKH
11 WNndopmanus n nHGOpMAIIMOHHBIE TTPOLIECCHI 10 2.5
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Pa3znen 2. AnropuT™MbI 1 NIPOrpaMMHUPOBAHUE
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 AJTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
53 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
POrpaMMHPOBAHHUS
Hroro mo pazueny 50
Paznen 3. UngopMannoHHbIE TEXHOJIOTHHU
3.1 KomnbroTepHO-MaTeMaTHUECKOE MOJIEITNPOBAHIE 8 2
3.2 basrer gaHHBIX 10 4
3.3 Be06-caiitb 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
3.5 3D-MoenupoBanue 3
Hroro no pazneny 48
PesepBHOE Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka KonrTpoabubie IIpakTuueckue Aara unpponbie
Bcero HU3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoThI pecypenI
TpeboBanus TeXHUKH OE€30IIACHOCTH U
1 TUTHEHBI IIPU paboTe C KOMIIbIOTEpPaMU U 1
JIPYTMMH KOMIIOHEHTaMHU [IU(POBOTO
OKpPY>KEHHUS
5 [TpuHIUIBI paOOTHI KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH TaHHBIMU C TTOMOIIBIO IIHH. 1
KoHTpomieps! BHEIIHUX YCTPOHCTB
4 ABTOMaTHUYECKOE BBIITOJIHEHNE IPOIPaMMBI 1
IIPOLIECCOPOM
OnepartuBHas, IOCTOSTHHAS U
5 JOJITOBPEMEHHAs aMATb. KoHTpoIepbl 1
BHEIIHUX yCTPOHUCTB. IIpsmoit noctyn k
namsT{
6 CoBpeMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTUU 1
[IporpamMMHoOe obecrieueHue KOMIbIOTEPOB,
7 KOMITBIOTEPHBIX CUCTEM U MOOMJIbHBIX 1
YCTPOWCTB
8 CucreMHO€ TpOrpaMMHOE OOecrieueHue. 1

OrneparinOHHBIE CUCTEMBI




Yrunutel. [IpaiBepsl yCTPOUCTB.

o [TapannensHoe nporpaMMHpOBaHUE

10 WucTannsamus 1 IenHCTAIUISITIS
MPOrPaMMHOTO O0eCTICUeHUs
®daiinoBbie cucTemsl. [IpuHIUBI

1 pa3MenieHusl 1 UMEeHOBaHUs (ailioB B
noaroBpemMeHHoU namsTH. [llabnons! nms
onucaHus rpymi ¢aition
3akoHo1atenbcTBO Poccuiickoi denepannu B

12 00J1aCTH TPOrpaMMHOTO 00eCIIeUeHUs 1
JTAHHBIX
[TpuHIMITBI TOCTPOCHUS U arapaTHbIS

13 KOMITOHEHTHI KOMITbIOTEPHBIX ceTeil. CeTeBbie
MIPOTOKOJIBI

14 Cerp UnTEpHET

15 Paznenenue IP-ceTr Ha moICe€TH C TOMOIIBIO
MacoOK IOACETEN

16 CereBoe aIMUHUCTPUPOBAHNE
Buner nestenbHoCTH B cetu VIHTEpHET.

17 Cepsucsel UnTeprera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIC CEPBUCHI M YCITYTH

18 WNudopmannonHas 6€30macHOCTb

19 BpenonocHbIe porpaMMHOE 00eCIIeYCHHE U
MeTObI OOPHOBI C HUM

20 [IpakTudeckas pabota 1mo Teme

"AHTUBHPYCHBIE TPOTrPAMMBI"




21

Opranuzanus JUYHOTO apXruBa HH(POPMAITUH.
PesepBHoe konupoanue. [laponbHas 3amura
apxuBa

22

23

[udppoBanue JaHHBIX

Anroputm mudpoBanus RSA.
Creranorpadust

24

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

25

26

27

28

29

Wudopmanus, naHHbIC ¥ 3HAHUS.
WHudopmanroHHbIe POIECCH B TPUPO/IE,
TEXHHUKE U 00I11eCTBE

HenpepbIBHBIE U JUCKPETHBIE BETUYUHBI U
curHasiel. Heo6Xxo1uMocTh ucKpeTn3anuu
nHbOpMAaINH, IPeTHA3HAYEHHON /IS
XpaHeHus, Tepeiayn 1 00paboTKU B
U(POBBIX cUCTEMAX

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

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JEKOUPYEMBIX KOJIOB C IOMOILIBIO IE€PEBA.
I'pad An. A. MapkoBa

EnavHuLIBI U13MEPEHNs KOIMYECTBA
uHpopmanuu. AnpaBUTHBIA TOIXO K OLIEHKE
KoJIn4yecTBa HH(POpMaIUK

30

CucreMbl CUUCIICHUS




[TepeBon uncel U3 OAHON CUCTEMBI

31 CUHUCIIEHUS B IPYTYIO
JIBon4Hasi, BOCbMEpUYHas U

32 [IECTHAAATEPUYHAS CUCTEMBI CUUCIICHHS,
CBSI3b MKy HUMHU
JIBon4Hasi, BOCbMEpUYHas U

33 HIECTHAALATEPUYHAs CUCTEMbI CUUCIICHHUS,
CBSI3b MKy HUMHU
JIBou4Hasi, BOCbMEpUYHas U

34 HIECTHAALATEPUYHAs CUCTEMbI CUUCIICHHUS,
CBSI3b MEXY HUMU

35 Apudmernueckue onepaniy B O3HIIMOHHBIX
cucTeMax CUMCIICHUS

36 TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUUCIICHUS

37 JIBOMYHO-/IECATUYHASI CUCTEMA CUUCIICHUS

38 KoaupoBanue TekcTOB

39 PacTtpoBoe koupoBaHue H300paskeHHi

40 [IpakTnueckas pabota 1o Teme
"luckperusanus rpaguueckoil nHGopmaun"
I{BeToBBIE MOJIeNU. BekTopHOE KOTMPOBaHHE.

41 ®opwmartsl ¢aitnos. TpéxmepHas rpaduka.
@pakranpHas rpapuka
Koauposanue 3Byka. Ounenka

42 MH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX

JAHHBIX [IPU 33JJaHHBIX YaCTOTE
JUCKPETU3aIUU U Pa3psIIHOCTH KOJUPOBAHUS




43

[IpakTruyeckas pabora o Teme
" luckpeTrur3aus 3ByKOBOW nHpoOpMaruu'"

44

45

OcHOBBI anreOpsl JIOTUKA

Jlornueckue oneparuu. Tabmuibl
HCTHUHHOCTHU

46

Jlornueckue Belpaxenus. Jlornueckue
TOXKJECTBA. JJ0Ka3aTenbCTBO JTOrMYECKUX
TOKIECTB C IOMOIIbIO TaOJIUI] UICTUHHOCTH

47

48

49

[IpakTuueckas pabora no teme «Ilocrpoenune
1 aHaJIu3 Ta6JII/IIl HCTHHHOCTH B TaOJIUIHOM
poreccope»

Jlornueckue onepanuy U onepanuy Haj
MHOXECTBaMH

Jlormueckue Oorcpanyru 1 OoIcpanun Haqg
MHOXCECTBAMU

50

51

52

3aKoHBI aNTeOphI JIOTHKUA. DKBUBAJICHTHHIE
npeoOpa3oBaHMs JIOTHUYECKUX BBIPAKCHU I

Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUH

Jlornueckue QpyHKIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXHBIX JJOTHYECKUX
(GYHKIUH OT KOJIUYECTBA ApTYMEHTOB.
[TonHbIE CUCTEMBI TOTHYECKHUX (HYHKITUI

53

Kanonuueckue Gpopmbl JOrHuecKux
BbIpakeHM1. COBEPIICHHBIE JU3BIOHKTUBHbBIE
Y KOHBIOHKTUBHBIE HOPMaJIbHbBIE (POPMBI,
QJITOPUTMBI UX MTOCTPOEHHSI 110 TAOIHIIE
HUCTUHHOCTHU




54

Jloruueckue 3JI€MEHTEL B COCTaBe
KOMIIBIOTEPA

55

56

57

Tpurrep. Cymmarop. MHoropa3spsiaHbii
CyMMaTop

ITocTpoeHne cxem Ha JIOTMYECKHUX JJIEMEHTAX.
3anuch JOTUYECKOrO BBIPAXKEHUS 110
JIOTUYECKOU CXeMe

MI/IKpOCXCMH U TCXHOJIOI'HUA UX
IIpOU3BOJACTBA

58

[IpencraBnenue LenbIX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHi4eHHOCTh AUAana3oHa
qucesl IpYU OTPaHUYEHUU KOJIMYECTBA
paspsaoB. [lepenonnenue pa3psaaHoil ceTku

59

60

61

Be33HakoBbIe 1 3HAKOBBIE JaHHBIE. 3HAKOBBII
OuT. J|BOMYHBIN TONMOJIHATEIBHBIN KO
OTPHUIIATETBHBIX YUCEI

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlornueckuii, apudmernueckuit u
LIUKJINYECKUH CIBUTH

HIudpoBanue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «uckinrovaromee U

62

HpeI[CTaBJ'IGHI/Ie " XPaHCHUC B IaMATHU
KOMITBIOTEPA BEICCTBCHHBIX YUCEIT

63

Brinonsenue onepauﬂﬁ C BCIICCTBCHHBIMHA
YHCJIaMH, HAKOIIJICHUC OIIOOK npu
BBIYHMCIICHUAX




[IpakTruyeckas pabdora no teme «M3ydenue

64 MOPa3PAAHOTO MAIIMHHOTO MPECTaBICHUS 1 1
LEJbIX U BEIECTBEHHBIX YHCEI»

65 AHanu3 anropuTMoB 1
Dransl pelieHus 3aa4 Ha KOMIIbIOTEpeE.

66 HNHcTpyMeHTaNnbHBIE CPEACTBA: TPAHCIISITOP, 1
OTJIAYUK, TPOOUITUPOBIIUK
Cpena nporpamMmmupoBanusi. KoMmnumsimus u

67 UHTEpIpeTanus nporpamm. BuptyaibHbie 1
ManiHbl. IHTerpupoBaHHas cpena
pa3paboTKu

68 MeToab! OTJIaAKH IPOTpaMM 1

69 Tunsl nepeMeHHBIX B s3bIKE 1
IPOTPaMMHUPOBAHUS

70 O06paboTKa LETbIX YUCEIT 1

71 O6paboTka BeIIeCTBEHHBIX YUCEIT 1

72 CriyuaiiHble U TICEBIOCITYYaliHbIE YNCIIA 1

73 BerBnenus. CnoxHble yCI0BUS 1

74 [ukiel ¢ ycnoBuem 1
[ukiel o mepeMEeHHOM.

75 B3aumo3zameHs1eMoCTh pa3InyHbIX BUI0B 1
[IUKIIOB

76 O6paboTka HaTYpaATLHBIX YHUCETT C 1
WCTIOJIH30BAHUEM IIUKIIOB
HaxoxaeHne Bcex MpOCThIX YHCEI B

77 3ajaHHOM Juanas3oHe [IpakTuueckas pabota 1 0.5

o TeMe «Pemienue 3a1a4 METOI0M
nepedopar»




78 WNuBapuant uukia 1

79 JIOKyMEHTHUPOBAaHHE MPOTPaMM 1

80 O06paboTka JaHHBIX, XpaHALIIMXCS B (aiimax 1

81 PazOuenue 3agaun Ha OA3a/1a4H 1
Hcnonb3oBaHue cTaHnapTHON OUOIMOTEKN

82 s3pIKa nporpamMmupoBanus. [logkatoyenue 1
O1OIMOTEK MOANPOTPAMM CTOPOHHHX
MIPOU3BOIUTENEH

83 [Momnporpammel (iponeypsl ¥ (pyHKITHH)

84 [Toanporpammsl (rpoueaypsl U ¢ YHKITUHN) 1

85 [IpakTuueckas pabora no teme "PazpaboTka 1
nojmnporpamm"
Pexypcus. PekypcuBHbIe 00BEKTHI

86 (bpaxramnsl). PekypcuBHbIE TPOLIETYPHI 1
¢byskun. Mcnonb3oBaHue cTeka ais
OpraHu3alH PEKYPCUBHBIX BBI30BOB

87 [IpakTnyeckast pabota 1o Teme 1
"PexkypcuBHBIE TIOTPOrpPaMMBbI"

88 MoyabpHbII NPUHLIKI TOCTPOEHUS POTrPaMM

89 YucaeHHbIE METOIBI 1

90 [TpakTryeckas pabora no reme «HucneHHoe 1
peleHne ypaBHEeHUI»

o1 Hcnonb3oBaHnne AUCKPETH3ALNH B 1
BBIUUCIIUTENBHBIX 3a/1a4ax
[IpakTnueckas pabota 1o Teme

92 «[TpubmmKxEHHOE BRIYNCIICHNE UTHH KPUBBIX 1

U TIomaeit Gpuryp»




93

[IpakTuyeckas padora no Teme «Ilonck
MakcuMyma (MHHUMYMa) (QyHKITUN

94

O0paboTka CHUMBOJIBHBIX JTAHHBIX.
AAropuTMBI 00paObOTKH CUMBOJIBHBIX CTPOK:
MOJCYET KOJNYECTBA NOSBJICHUI CUMBOJIA B
CTpOKE

95

96

97

98

AAroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3bueHue CTpOKU Ha CJI0Ba IO MPOOEITbHBIM
CUMBOJIaM

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOKMCK TOJCTPOKU BHYTPH JaHHOM CTPOKH;
3aMeHa HallICHHOU MOJCTPOKHU Ha IPYTYIO
CTPOKY

[IpakTuueckas pabota no teme "O6padboTka
CTPOK C MCIOJIb30BaHUEM (PYHKIIHIA
CTaHJIaPTHOW OMOIMOTEKH S3bIKA
IIPOrpaMMUpPOBaHUA"

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

99

100

MaccuBbI ¥ TIOCIIEIOBATENBHOCTH YHCEIL.
[IpakTnueckas padbota no Teme "3anonHeHne
MaccuBa'

O06001IEHHbBIE XapaKTePUCTUKH MacCHBa

0.5

101

JIMHEWHBIN MOMCK 3aIaHHOT0 3HAUCHHUS B
MaccuBe. [IpakTuueckas pabora mo reme
"JInHeHBIA IOUCK 3aJaHHOIO 3HAYEHUS B
maccuBe"

0.5




[IpakTuyeckas padora o Teme "[lonck

102 MUHHMAJIBHOTO (MaKCUMAJILHOTO) 2JIEMEHTA B 1 1
YUCJIOBOM Maccuse"
CopTupoBKa 0JJHOMEPHOTO MacCHBA.

103 [IpocTeie METOBI COPTHPOBKH. 1 05
[IpakTuyeckas padora no Teme "[IpocTsie '
METO/Ibl COPTUPOBKH Maccupa'
CoprupoBka cnusiHEeM. bricTpas copTupoBka

104 maccuBa (anroputm QuickSort). 1 05
[IpakTnueckas pabora no teme "bpicTpas '
COpTHUPOBKA MaccuBa'
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTrueckas pabora 1mo Teme 1 0.5
" JIBOMYHBII MOUCK"

106 JIByMepHBbIE MACCUBBI (MaTPHULIBI) 1

107 Anroput™mbl 00pabOTKH MaTPHIL 1

108 Pemenue 3amau aHain3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIIeccopa 1

110 KomMmnbrotepHas BEpcTka TekcTa 1
[IpakTuueckas padbora no teme "BépcTka

111 JOKYMEHTOB C MaTEMaTHYECKUMHU 1 1
bopmymnamn"

112 NHCcTpyMEHTHI peLieH3UPOBAHUS 1

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

114 O6maunbie ceppuchl. KomnekTuBHas padoTa ¢ 1 05

AOKYMCHTAaMH. HpaKTI/I‘-ICCKaH pa60Ta 10




teme "KomnekTuBHas pabora ¢
JIOKyMEeHTaMu"

115
116

Amnanus JaHHBbIX. Bonpmme JaHHBIC

MarmnHoe oOydeHue

117

118

119

120

AHanu3 JaHHBIX ¢ IOMOIIbIO 3JIEKTPOHHBIX
TabJIuUIl

[IpakTrueckas pabota o treme "AHanus
JAHHBIX C MTOMOIIBIO AJIEKTPOHHBIX TabIuUIL"
[Toctpoenne rpadukoB GyHKIIHIA.
[IpakTuueckas pabora no Teme "HarnsaHoe

MMpEACTaBJICHUC PC3YJIbTATOB CTaTHCTHYECKOU

00pabOTKM JaHHBIX B BHJE JHArpaMM
CpEeICTBAMH PEIaKTOPa ICKTPOHHBIX
Tabuun"

Jluanu tpenaa. [Ipakrudeckas padora mo
teme "[logbop nuHUM TpeHa,
IIPOrHO3UpPOBaHuE"

0.5

0.5

121

[Ton6op napamerpa. [IpakTuueckas padbora
1o TeMe "YncneHHoe pelieHne ypaBHEHUH C
MOMOIIbIO To100pa napamerpa”

0.5

122

OnTumu3anus Kak MOMCK HAUITy4IIero
pelIeHNs B 3aJJaHHBIX YCIOBUSIX.
[IpakTuueckas pabora no teme "Perienue
3a]1a4 ONTUMHU3ALUH C IOMOIIBIO
3JIEKTPOHHBIX TabmHI"

0.5

123
124

PesepBHOE Bpemst

PesepBHOE Bpems

125

PesepBHOE Bpemst




126 PesepBHOe Bpems 1
127 PezepBHOE Bpemst 1
128 PesepBHOe Bpems 1
129 PesepBHOe Bpems 1
130 PezepBHOE Bpemst 1
131 PesepBHOe Bpems 1
132 PezepBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PesepBHoe Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 215




n/n

11 KJIACC

Tema ypoka

KonnuectBo undopmarnuu

KoaunuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoTshI

Jara

IpakTuyeckue
U3y4eHust

padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

AJIFOpI/ITMI)I CXXaTus JaHHBbIX

Anroput™m Xaddmana

[IpakTuueckas pabora no teme "Cixatue

JAHHBIX C TOMOIIIBI0 anroputMa Xaddpmana'

Ausnroputm LZW

AJTOPUTMBI CKATHS TaHHBIX C TIOTEPSIMH.
[IpakTuueckas pabora no teme "Cixkatue
JTAHHBIX ¢ ToTepsiMu (anroput™Mbl JPEG,
MP3)"

CxopocTh Tiepe1aun JaHHBIX

0.5

[TomexoycToitunBbIe KOJIBI

[IpakTuueckas pabota 1mo Teme
"[TomexoycroitunBbie KOabI"

10

Cuctembl. KOMIIOHEHTBI CHCTEMBI B UX
B3aumoJeiictue. CUCTEMHBIN 3P PEKT.
VYnpasienue Kak HHQOPMALMOHHBIN
npouecc. OOpaTHas CBA3b

11
12

Moaenu u MOJIETUPOBaHKUE
I'pader

13

Perrenue 3a1au ¢ momoIisio rpados




14

JHepeBbs

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

16 BBIUTPBIIIHOM CTPATETUH B UT'PE C MOJTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOTO HHTEIIEKTA

18 [IpakTrueckas padota nmo Teme "Cpeacrra
HCKYCCTBEHHOTO MHTEIIEKTA"
dopmanu3anusi MOHATHS aJTOPUTMA.

19 Mammna TrlopuHra Kak yHUBEpcaabHas
MoJieb Beiuncienui. Tesuc Yépua—
Teropunra
[IpakTnueckas padbota 1o Teme

20 "CocTtaBieHHe IPOCTOM MPOrpaMMBbI JIJIst
MamuHbl Thropunra"

21 Mammna [locta

22 HopmanbHbie anropugmel MapkoBa
ANTOPUTMUYECKH HEpPA3pPEITUMBbIC 3aaUH.

23 3amada octanoBa. HeBo3MOKHOCTH
ABTOMATUYECKOHN OTJIAJKH MPOTPaMM

24 Cno>XHOCTh BBIYUCIECHUIN
[Torck MpOCTHIX YKCEN B 3aIaHHOM

25 JMara30He ¢ TOMOIIIBIO AITOPUTMA «PELIETO
Oparochenar

26 [IpakTuueckas pabora no teme "Ilonck
MPOCTHIX YHCEIT B 33IaHHOM Jiarna3oHe"”

97 MHoropa3psiHbIe TENbIe YUCIIa, 3aa91

JUIMHHOM apupMeTHKu




28

[TpakTuueckas pabora mo Teme "Peanm3anus
BBIYMCIICHUI C MHOTOPa3psAAHBIMU YHCTIaMK"

29

CnoBapu (accoluaTiBHbIE MACCUBBHI,
otoOpaxenws ). Xam-Tabmuiel. [locrpoenue
an(aBUTHO-YACTOTHOTO CIIOBAPS IS
3aJ]aHHOT'O TeKCTa

30

31

32

[IpakTrueckas padota o teme "IlocTpoenue
a(haBUTHO-9aCTOTHOTO CJIOBAPS IS
3aIaHHOTO TeKcTa"

AHanu3 TEKCTa Ha €CTECTBEHHOM SI3bIKE.
Brigenenue nocneqoBaTenbHOCTEN 1O
mabsnony. PerynspHsie BepaeHUs.
YacToTHbIN aHaIU3

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

33

Crexku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO
BBIPAKCHUS

34

35

36

Brruucnenue apudMeTnueckoro BoIpaxeHus,
3aMMCaHHOTO B MOCT(GUKCHOHN Qopme

[IpakTyeckas pabora o Teme
"Bbruncienue apupmMeTn4eckoro
BBIPQ)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN
dbopme"

Ouepenu. Mcnonp3oBaHue ouepenu ais
BPEMEHHOI'O XpaHEHUs JaHHBIX

37

[IpakTnueckas pabota 1o Teme
"Ucnonws3oBanue ouepenn"”




38

39

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. J[BonuHbIE
(6unapueie) nepesbs. [locTpoenue nepea
JUIS 3aJIaHHOTO apu(METHIECKOTO
BBIPAKEHUS

[IpakTuyeckas pabora 1o Teme
"Hcnonb3oBaHue Je€peBbEB ISl BHIYMCICHUS
apru(pMETUIECKUX BBIPOKCHHUIA"

40

PexypcuBHbIe anroputMsl 00X0/1a AepeBra.
Hcnonp30BaHue CTEKa U OUSPEan IS
o0xoJa gepena

41

42

43

PexypcuBHBIE anroputMsl 00Xxo/1a JepeBa.
Hcnonp30BaHue cTeka U 04epeIu JUIst
o0xoJa gepena

AunroputMmsbl Ha rpagax. [loctpoenue
MUHHMAaJIBHOT'O OCTOBHOTO JiepeBa
B3BEILICHHOI'O CBSI3HOT'O
HEOPUEHTUPOBAHHOTO rpada

O6xon rpada B rmyouny. O6xox rpada B
MIAPUHY

44

KonnyecTBo pa3IMuHbIX MyTEH MEXIY
BEpLIMHAMU OPUEHTUPOBAHHOIO
alMKJINYeCKOro rpaga

45

46

Asnroput™ JIeHKCTpBHI.

[IpakTuyeckas pabora o Teme
"BbIunciienue JUIMHBI KpaTyauiero myTu
MEXy BepIIMHAMU Tpada (aIroputm
Jelikerpor)”




47

Anropurm ®noiiga—Yopiamuia

48

49

50

3azayu, pemaeMple ¢ TOMOLIBIO
JUHAMHAYECKOI0 IPOTPaMMHUPOBAHUS:
BBIUUCIIEHUE PEKYPCUBHBIX (DYHKIIUN

[IpakTuueckas pabota 1o Teme
"Brruncienue peKypcuBHBIX (DYHKITHI C
MIOMOUIBIO JUHAMUYECKOTO
IIporpaMMupoBaHus”

33,[[8.‘11/1, peumacMbI€ € ITIOMOIIbIO
JAUHAMHWYCCKOI'O IIpOrpaMMHUpPOBaHHA:
MOJCYET KOJIUUECTBA BapUaHTOB

51

[Ipaktuueckas padota o teme "llomcuér
KOJINYECTBA BAPUAHTOB C IIOMOIIIBIO
JMHAMUYECKOTO MPOrpaMMHUpPOBaHUs"

52

3aiauu, pemaeMbple ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 MMporpaMMHUpPOBaHUA: 3aa4n
OIITUMMH3AIINU

53

54

[TonaTue o mapaaurmMax nNporpaMMHpPOBAHUS.
0O0630p A3BIKOB IPOrPaMMHUPOBAHUS

[Tonsatne 06 00BEKTHO-OPUEHTUPOBAHHOM
IpOrpaMMUPOBAaHUH

55

OO0BeKTHI U Knacchl. CBOMCTBA U METOBI
00BEKTOB

56

57

OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

[IpakTnueckas pabota 1o Teme
"Hcnionb30BaHuE TOTOBBIX KJIACCOB B
nporpamme”




Pa3paboTka nporpamMm Ha OCHOBE OOBEKTHO-

o8 OpPUEHTUPOBAHHOTO MOAX0/1a

59 [TpakTuueckas pabota "Pa3paborka nmpocroit 1
[IPOrpaMMBbl C UCTIOJIB30BAaHUEM KJIAaCCOB"
WNukancynauus. [Ipaktuueckas pabota no

60 Teme "Pa3paboTka kiiacca, uCIOJIb3YIOIIETO 0.5
HMHKaICYJISIHI"

61 Hacnenosanue. [Tomumopduszm

62 [IpakTuueckas padbora no teme "Pazpaborka 1
repapxuu KjiaccoB"

63 Cpenbl ObICTPOIl pa3pabOTKU MIPOrPaMM.
[IpoexktupoBanue nntepdeiica moab3oBaTess

64 [TpoexTrpoBanue nHTEpPEIica MoIb30BaATEINS

65 Hcnonb30BaHre TOTOBBIX YIPABISEMBIX
AJIEMEHTOB JIJIs IOCTPOCHUS HHTEpdetica

66 [TpakTuueckas pabota mo teme "PazpaboTka 1
MporpaMMmelI ¢ rpaduueckuM uHTepdericom”

67 N3yuenune BTOpOro s3b1ka
MIPOrPaMMHUPOBAHHUS

68 W3yueHune BTOpoOro si3bIka
MPOrPaMMHUPOBAHUS

69 DTanbl KOMIIBIOTEPHO-MAaTEMATHUECKOTO
MOJIETTUPOBAHUS
JIucKpeTH3arus Mpyu MaTeMaTHISCKOM

70 MO/JICIIMPOBAHUH HEMPEPHIBHBIX ITPOIECCOB.
MoaenupoBaHH€e IBUKEHUS

71 [IpakTnueckas pabota 1mo Teme 1

"MopenupoBaHue IBHKEHUS"




MopenupoBaHie OHOIOTUYECKUX CHCTEM.

72 [TpakTrueckas paboTa Mo Teme 0.5
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"
MaremaTuuecKue MOJCIN B JKOHOMUKE.

73 BrrarcnuTenbHbIE SKCTIEPUMEHTBI C
MOJICTISIMHU
BepositHocTHBIe MOaenu. [IpakTrdeckas

72 pabota mo Teme "MmuTanmonHoe 05
MOJICTTUPOBAHUE C ITOMOIILI0 MeTo1a MOHTe- '
Kapmno"

75 KommbroTepHoe MOJEIMPOBAaHUE CHCTEM
yIpaBICHUS

76 O06paboTka pe3yabTaTOB SKCIIEPUMEHTA

77 Tabnuunble (pessiIIuoOHHbIC) Oa3bl TaHHBIX
ITouck, copTrpoBKa ¥ GUIBTPALIKS TaHHBIX.

78 3anpocsl Ha BBIOOPKY JIaHHBIX. 3aMPOCHI C
napamerpamu. Beramcnsemsle mosms B
3anpocax

79 [IpakTuueckas pabora no teme "Padora ¢ 1
rOTOBO# 0a30ii JaHHBIX"
Mmuororabanuabie 0a3bl JaHHBIX. THIBI

80 CBsI3eH MeXx Ty Tabauamu. BHEITHUH KiTrO4.
IlemocTHOCTH 6a3b1 JAHHBIX

81 [IpakTuueckas pabota no teme "Pazpaborka 1
MHOTrOTa0INYHOI 0a3bl JaHHBIX"

82 3ampockl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

83 [IpakTuueckas pabota o Teme "3anpocsl K 1

MHOroTa0In4YHOl 0a3e JaHHbBIX"




84

S3bIK ynpaBieHus qauHsiMu SQL

[IpakTrueckas padota o Teme "YpaBicHUE

85
JaHHBIMU C TIOMOIIBIO si3bika SQL"

86 Hepensinmonnsie 6a3bl JaHHBIX. DKCIIEPTHBIE
CUCTEMBbI

87 WHTepHeT-nIpuiIoKeHus
[TonsiTue 0 cepBepHOM M KIIMEHTCKOM YacTsIX

88 caiita. TeXHONOTHS «KIHEHT — CepBeEp», e
JOCTOWHCTBA U HEIOCTATKU

89 OcHoBgsl s13p1ka HTML

90 [IpakTuueckas padora no teme "Coznanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHoBgsl s13p1ka HTML

92 OcHoBbl si361ka HTML
ITpakTuyeckas padora no Teme "Co3nanue

93 Be0-CTpaHUIIbI, BKIIOYAIOIIEeH
MYJIbTUMEANMHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BUIEO)"

94 OcHOBBI KackaaHbIX Tabmui cTuieit (CSS)
[IpakTnueckas pabota 1o Teme

95 "OdopmiieHue CTpaHUIIBI C TTOMOIIBIO
KacKaJaHbIX TAa0IUI[ CTHIEH"

96 Cuenapuu Ha si3b1ke JavaScript

97 Cuenapun Ha si3b1ke JavaScript

98 ®opmbl Ha BeO-CTpaHUIIE

99 [IpakTryeckas padora no Teme "O6padboTKa

JTaHHBIX popM"




100

Pa3zmenienue BeG-caldToB. Ycimyra XOCTHHTA.
3arpy3ka ¢aiioB Ha CalT

101

Kanpuposanue. McnipaBienue nepcreKkTuBEI.
I'mcrorpamma. Koppekuus ypoBHeHn,
Koppeknwus nBera. OdecrBeunBaHue
LBETHBIX N300pakeHMI

102

103

104

BBox n3o0pakeHuit ¢ HCIOIB30BaHUEM
Pa3IUYHBIX IU(POBBIX YCTPOMCTB.
[IpakTuueckas padota o teme "Ob6paboTKa
udpoBbIX Gororpaduit”

Peryms. Pabota ¢ obnactsimu. OuibTpsl.
[IpakTuueckas pabora no teme "Peryiib
¢ poBsx Gortorpadpuit”

MHorocnoiHbie n300pakeHus. TeKCTOBbIC
cnou. Macka cnosi. Kananel. Coxpanenue
BBIJICJICHHOM 00J1acTH

0.5

0.5

105

[IpakTnueckast pabota 1o Teme
"MHorocioiiable n306paxxeHus"

106

107

108

[ToaroroBka uirocTpaiuii Ayt Be0-calToB.
[IpakTnueckast pabota 1o Teme
" AHUMUPOBaHHbIE U300pakeHus"

BekropHas rpaduka. Bexropuzarus
pacTpOBBIX U300paKEHUN

[IpakTuyeckas pabora no Teme "BexTopHas
rpaduxa"

0.5

109

[IpuHIMIBI TOCTPOEHUS U peAaKTUPOBAHUS
TPEXMEPHBIX MOJIENEN




[IpakTuyeckas padora o Teme "Co3nanue

110 . . 1
IIPOCTBIX TPEXMEPHBIX MOJIeNIEH

111 Cerounsie Moenu. Marepuabl 1

112 [IpakTrueckas padota o teme "CeToyHbIC 1
monenun"

113 MopenupoBaHie UCTOYHUKOB OCBEIICHUS. 1
Kameps!

114 [IpakTrueckas padota o teme "Penaepunr"

115 AnnutuBHble TeXHOJIOTUHU (3D-nipuHTEpHI)

116 [ToHsATHE O BUPTYaIbHOI pealbHOCTH U 1
JOTIOJIHEHHOH PEaIbHOCTH

117 PezepBHOE Bpemst 1

118 PesepBHOE Bpems 1

119 PezepBHOE Bpemst 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 PesepBHOE Bpems 1

128 PesepBHoe Bpems 1

129 PesepBHOE Bpems 1

130 PesepBHoe Bpems 1

131 PesepBHOE Bpems 1




132 PesepBHOe Bpems 1
133 PezepBHOE Bpemst 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 36.5




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

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro 0011ero
0o0pa3oBaHus

1.

11

1.2

3namv (nonumams)

[TonrMaHne OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIBHBIX KOMIIBIOTEPOB; TCHICHIIUI
pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTUH; BIIaJICHUE HABbIKAMU PaOOTHI C
OTIEPAIIMOHHBIMUA CHCTEMaMH M OCHOBHBIMH BHUJaMHU IPOTPAMMHOTO
obecrieueHus JUIsl  pelieHuss Y4eOHBIX 3agad [0  BBIOpaHHOMN
CrieluaIu3auu

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3alUU U
(YHKLIMOHUPOBAHUS] KOMIIBIOTEPHBIX ceTei

1.3

1.4

1.5

[TonMaHue OCHOBHBIX NPUHIUIIOB AUCKPETU3ALUU PA3JIMYHBIX BHUJIOB
uH(popMauu

[Tonnmanue 6a30BBIX AITOPUTMOB OOPAaOOTKM YHCIOBOW M TEKCTOBOU
uHpopMauuy (3alUCh 4YMCEN B IO3ULMOHHOM CHUCTEME CUMCIICHHUS,
JIEITMMOCTD LIEJIBIX YUCEIT; HAX0KICHUE BCEX IIPOCTHIX YUCEJI B 3aJaHHOM
JanasoHe; o00paboTKa MHOTOpaspsIHBIX LENbIX YHCEN; aHalu3
CUMBOJIBHBIX CTPOK U APYTUX ), AITOPUTMOB ITIOMCKA U COPTUPOBKHU

3HaHue q)YHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HMHCTPYMCHTAJBHBIX CPCICTB
cpensl pa3paboTKu

1.6

Brnanenue OoCHOBHBIMU CBeNeHUAMH O 0a3ax TaHHBIX, UX CTPYKTYpE,
CpEeICTBaX CO3JaHus B paboThl C HUMH

1.7

1.8

ITonumanue BO3MOXKHOCTEH " OTpaHUYCHUH TEXHOJOT Ui
HMCKYCCTBEHHOTO HHTEJUICKTa B Ppa3JIMYHBIX OOJACTAX; HAIUYHE
MpEeJICTaBICHU 00 MCIONb30BAaHUHM WH(GOPMAIMOHHBIX TEXHOJOTUH B
pa3IMyYHbIX TPO(ECCHOHATBHBIX chepax

Brnanenue TeopeTHyeckuM ammapaToM, IO3BOJIIIOIIMM OCYLIECTBIATH
IIPEACTABJICHUE 3aJaHHOI0 HATYypaJIbHOI'O YMCJIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBIMOJHATH IMpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH,
UCTIOJIb3Ys 3aKOHBI aNreOpbl JIOTUKHU; OMpPEeAeATh KpaTyaiiuili myTh BO
B3BEIIEHHOM TIpade U KOJMUYECTBO IMyTeH MEXIy BepIIMHAMU
OpPUEHTHPOBAHHOT'O AlIMKINYECKOro rpaga

Ymemo

2.1

YMeHue HCMoNb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJETH IS
aHajn3a 00bEKTOB M MPOIIECCOB: (OPMYITHPOBATH 1I€TTH MOICITUPOBAHUS,
BBITIOJHATH aHAJHM3 PE3YNIbTAaTOB, MOJYYCHHBIX B XO0/I€ MOJICTHPOBAHUS;
OLCHUBATh AACKBATHOCTb MOACIU MOACIUPYEMOMY O6T)€KTy NIn
nponeccy, MnpeACTaBIATb PE3YJIbTAaTbl MOACIHMPOBAHUSA B HAJIAAHOM
BUJIC

2.2

Ymenune KJ'IaCCI/Iq)I/II_[I/IpOBaTI: OCHOBHBIC 3aJadyud aHaJlnu3a JdaHHBIX
(mporHo3upoBaHue, Kiaccudukanms, KJIacTepHU3aIus, aHamn3
OTKJ]OHCHHP'I); IMOHUMATDH MOCJIICAOBATCIBHOCTh PCIICHUA 3a/la4 aHAJIM3a




JAHHBIX: cOOp NEPBUYHBIX JaHHBIX, OYUCTKA U OLICHKA Ka4eCTBA JaHHBIX,
BbIOOp M (WIM) NOCTPOEHUE MOJENIH, NPeoOpa3oBaHUE JIaHHBIX,
BU3YyaJIM3alysl JaHHbIX, MHTEPIIPETALUs pe3yJIbTaTOB

2.3

YMmenue  ompeaensath  MHOOPMALMOHHBIA  O00BEM  TEKCTOBBIX,
rpadu4eckux ¥ 3BYKOBBIX JAaHHBIX TNPU 33JaHHBIX Iapamerpax
JUCKpETHU3aluu. YMEHHE ONpPEeNeNsATh CPEIHIOK CKOPOCTh Iepenadu
JTAaHHBIX, OLIEHUBAaTh W3MEHEHUE BPEMEHHU Iepelayd IpU HW3MEHEHUU
nH(pOpPMalMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

2.4

2.5

YMeHue CTpouTh KO, OOECHeunBalOIIMi HAUMEHBIIYI0 BO3MOXKHYIO
CPEIHIOI0 JUTMHY COOOIIEHHSI TPH N3BECTHON YaCTOTE CHMBOJIOB

YMeHue Hucnosib30BaTh IPU PELICHUM 3a/a4 CBOMCTBA NMO3MIIMOHHOMN
3alUCH YUCEJl, AJITOPUTMBI ITOCTPOCHHUSI 3aMCH YKCIIa B MMO3ULIMOHHON
CHCTEME CUHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M MOCTPOCHUS 4YHMCIIA I10
CTpPOKE, coJepXKalled 3aluch 3TOr0 4YKCJa B MO3ULHUOHHOM cucreme
CUMCIIEHHUSI C  3aJaHHBIM  OCHOBAaHHEM; YMEHHUE  BBIIIOJHATH
apu@MeTHYecKre onepaly B MO3UIMOHHBIX CUCTEMaX CYUCICHUS

2.6

YMeHue CTPOUTh JIOTMYECKOE BBIPAXKEHHE B JU3BIOHKTHBHOW U
KOHBIOHKTUBHON HOpMalbHbIX (opMax MO 3aJaHHON  Tabiuue
UCTMHHOCTH; MCCJIEIOBaTh O0JIACTh HCTHMHHOCTU  BBICKA3bIBaHMS,
COJIepKAIEro IIEpEMEHHBIE; PEIIaTh HECIOKHBIE JIOTHUECKUE YPaBHEHHUS

2.7

2.8

2.9

YMeHue pemiats alropUTMHYECKHE 3aJauyd, CBSI3aHHBIE C aHAIHU30M
rpadoB (3a1a4M MMOCTPOCHUS ONTHUMAIBHOTO ITYyTH MEXIY BEpIIUHAMHU
rpacda, onpeaeneHus KOIMUECTBA PA3INYHBIX MyTel MEX1y BEpIIUHAMUI
OPUEHTHPOBAHHOTO AlMKINYECKOTO rpada)

YMeHMe UCII0Nb30BaTh JEPEBbs MPHU aHAIU3€ U IIOCTPOCHUH KOJIOB U JUIS
NpeJCTaBIeHNUs apu(METHUECKUX BBIPRKEHUH, MpHU pELIeHUH 3ajad
IIOMCKA M COPTUPOBKHU; YMEHHE CTPOUTH JAEPEBO WIPHI MO 3aJaHHOMY
AITOPUTMY; pa3pabaThiBaTh 1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETUIO
UTPBI

YMeHue aHaau3upoBaTh AITOPUTMBI C HCIOJIb30BAaHUEM TaOJIHUIL
TPACCUPOBKU; ONPEIEIIATh 0€3 CII0JIb30BaHHsI KOMITbIOTEPA PE3YIIbTaThl
BBIIIOJIHEHMS HECIIOKHBIX ITPOTPamMM, BKIKOYAIOIIUX [IUKIIbI, BETBJIICHHS U
MOANPOrPaMMBI, IIPY 33JaHHBIX UCXOIHBIX JaHHBIX

2.10

YMeHue omnpenensTh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MAaCCUBA,
nepeOOpHbIe aJrOPUTMBI, JBOMYHBIA MOWUCK) U MPUBOJIUTH NPUMEPHI
HECKOJIbKUX aQJITOPUTMOB pPa3HOM CJIOXKHOCTU JJIsi pEUIeHHs] OJHOMN
3a71auu
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BrnajeHne yHHBEpPCATBHBIM SI3BIKOM IPOTPAMMHPOBAHUS BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMU 0 6a30BbIX
TUTIaX JIAHHBIX U CTPYKTypaxX JaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VOPaBISIONUE  KOHCTPYKIIMHM,  YMEHHUE  OCYIIECTBISATh  aHAIHU3
MPEUIOKEHHOW  TPOTPaMMBI:  ONPEACIATh  Pe3yJIbTaThl  PabOTHI
MPOrpaMMBbI TIPU 33JaHHBIX UCXOJHBIX JaHHBIX; OMPEACTATh, IPU KAaKUX
WUCXOJHBIX JIAHHBIX BO3MOXHO ITOJIYYCHHE YKA3aHHBIX pe3YJIbTATOB;
BBISBJISITH JIaHHBIC, KOTOpPBIE MOTYT MPHBECTH K ommbOke B padoTe
IpOrpaMMbl;  (OPMYJIUPOBATH  NPEIUVIOKEHUS 10  YIYYIICHHIO
MIPOrPaMMHOTO KOJa




2.12

VYMeHue peanu3oBbIBaTh Ha BBIOPAHHOM Il  U3Y4YCHMs  A3BIKE
nporpaMmmupoBaHus Beicokoro ypoBHsi (Ilackains, Python, Java, C++, C#)
TUIIOBbIE AJITOPUTMBI 00paboTku qucell, YHCIIOBBIX
IOCJIE0BATENBHOCTE M MAacCCHBOB: IPEICTAaBICHHE YUCIA B BUJE
Habopa MpPOCTBIX COMHOXKHUTENEH; HaxoKIAEHHWE MaKCUMaJbHOU
(MuHUMaNBEHON) TM(PBI HATYPATHHOTO YHCIA, 3aMCAHHOTO B CHCTEME
CUHCIIEHUS C OCHOBaHUEM, He IpeBblaroliuM 10; BbIYMCICHUE
00OOMIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
[10CJIE10BATENbHOCTH (cymMBbI, IIPOU3BEACHUS CpeIHero
apu(METHUECKOT0, MHHHMAIBHOTO H MAaKCHMAaJIbHOTO 3JEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YAOBJIETBOPAIOLIMX 3aJaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHE UCIIOJIb30BaTh B IIPOrpaMMax
JTAaHHbIE PA3JIMYHBIX THUIIOB C Y4ETOM OrPAaHMYEHUH Ha JMANa30H HUX
BO3MOXXHBIX 3HAY€HWM, MPUMEHATh INPU PEIICHUU 3a1ad CTPYKTYpbI
JAHHBIX (CHHMCKH, CIIOBapH, CTEKH, O4YEpeIH, AEPEBbs); MPUMEHSThH
CTaHJApTHBIC U COOCTBEHHBIE TTOAIPOTPAMMBI /7151 00pabOTKH YHCIOBBIX
JTAaHHBIX U CUMBOJIBHBIX CTPOK; HCIOJIb30BATh MPH pa3paboTKe NporpaMm
OUOIMOTEKH TMOANPOrpaMM; YMEHHE HCIIONIB30BaTh CPEICTBA OTIAIKU
IporpaMM B Cpezie IpOrpaMMUPOBaHUS

2.13

YMeHue UCHOJb30BaTh  3JIEKTPOHHBIE TAaOMUIBl [UId  aHAIW3a,
NpeCTaBIeHU U 00pabOTKH JaHHBIX (BKJIIOYAsi BEIOOP ONTHUMAIBLHOTO
peueHust, moA0Op JUHUM TPEHJa, PelIeHHE 3aJay MPOrHO3UPOBAHUS);
YMEHHUE HWCIIOJIb30BaTh TAOMU4YHBIC (pEeNAlUOHHBIE) 0a3bl NaHHBIX W
CIIPABOYHBIE CUCTEMBI

2.14

YMeHue OpraHu30BBIBATh JHUYHOE WH(OPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM  PA3NIMYHBIX  CPEJICTB  MH(PPOBBIX  TEXHOJIOTHH;
MOHMMAaHUE BO3MOXXHOCTEH IM(PPOBBIX CEPBHCOB TOCYAAPCTBEHHBIX
yCIIyT, IUGPOBBIX 00pa30BaTEILHBIX CEPBUCOB




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

Kon IIpoBepsieMblii 3JIeMEHT cOAePKAHUSA
1 [udposasi rpaMOTHOCTH

OCHOBHBIE TEH/ICHIIMH PAa3BUTHUSI KOMITBIOTEPHBIX TeXHOJOTUH. [lapannenbHbie
1.1 BbIuKcieHus. MHOTonpolieccopHble cucteMbl. Pacnipenenénubie
BBIYHUCIUTEIILHBIE CUCTEMBI U 00pab0TKa OONBININX TaHHBIX

[IpyHIMIBI TOCTPOEHUSI U amnmnapaTHblE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEM.
CeteBbie mpotokosibl. Cerb WHTepHer. Amnpecanuss B cetu HHTepHeT.
[Tpotokonsl creka TCP/IP. Cucrema nomeHHbIx uMEH. Pa3nenenne IP-cetn Ha
MOJICETH C MOMOIIBI0 MACOK MOJICETeH

1.2

daiinoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMIBI pa3MelieHus U
1.3 MMEHOBaHUs (ailyioB B gonroBpeMeHHOW mamsaTu. LlabmoHsr st onucanus

rpynn Qaitnos

CKOpOCTb nepcaauu  JaHHBIX. 3aBHCUMOCTh BpEMCHU IIE€pcaadynud  OT

1.4 N
MHGOPMAIIMOHHOTO 00bEMA TAHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

udposanne nanupix. CuMMeTpHUHbIE U HecUMMeTpUuuHbIe HQpbI. [udps

1.5 npoctoii 3amensl. udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Koapl, mo3Bossitoniie oOHapy>KMBaThb U UCHPABIATH OIIMOKH, BO3HHKAIOIINE
1.6 Ipu nepenade naHHbX. Paccrosane Xammunra. KogupoBanue ¢ moBTOpeHUEM
6uro. Koapl Xammunra

2 Teopernueckue 0CHOBBI HH(OPMATUKH

JlBouuHoe  KOgupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEPHBIE  KOJBI.
21 JlexonnupoBaHue COOOLIECHHH, 3alTMCaHHBIX C TOMOIIBI0 HEPABHOMEPHBIX KOJIOB.

Ycenosue @ano. [loctpoeHre 0JHO3HAYHO ACKOAUPYEMBIX KOJIOB C MOMOILBIO

JepeBa

Teopernueckne mnoaxoAbpl K OLEHKE KosnyecTBa HHGpopmauuu. EnuHUIb!
29 U3MepeHus KoiudectBa HHpopMmanuu. AuaBUTHBI TOAXOX K OLEHKE
' KojuuecTBa WHGOpManuuu. 3aKOH aJAUTUBHOCTH HHpopmanuu. dopmyia

Xaptau. Uapopmanus u seposatHocts. Popmyna [llenHona

Cucrempl cuucneHusi. Pa3épHyrass 3amuch LENbIX W APOOHBIX 4YHCEN B
MO3ULMOHHON cucteme cuucieHns. CBONCTBA NMO3MLMOHHON 3alMCH YHUCIA!
KOJM4YeCTBO LU (p B 3aIHCH, MPU3HAK JEIMMOCTH YHCia HA OCHOBAHUE CHCTEMBI
CUMCIIEHUS. AJNTOpUTM TiepeBoja IeJoro 4yuciaa u3 P-u4HOM cucTembl

23 CUHCJICHUS B JIECATUYHYIO. AJITOPUTM TepeBojia KOHeYHOU P-uuHOi npoOu B

' JECSTUUHYIO. ANTOPUTM IE€pPEBOJA LENOr0 YHciaa M3 AECITUUYHOW CHUCTEMBI
cuncieHuss B P-uunyto. IlepeBon xoHeuHOU necsaTUUHOM ApoOu B P-nunyto.
JIBonuHas, BOCbMEPUYHAsI U ILIECTHAALIATEPUYHAs CUCTEMBI CUMCIIEHUS, CBS3b
MeXay HHUMH. Apudmernyeckue oOrnepaluud B TMO3UIHMOHHBIX CHCTEMax
CUHCIICHUS

Tpoanaﬂ YpaBHOBCHICHHAsAA CHCTCMaA CUHUCICHUA. I[BOI/I‘-IHO-,Z[GCSITI/I‘-IHZUI
CHUCTEMA CUUCIICHUA

2.4

KomupoBanue TtexcroB. Kommpoka ASCIl. OnHoGaiiTHBIE KOIUPOBKH.
2.5 Crangaptr UNICODE. KomupoBka UTF-8. Omnpenenenue nH(pOpMAIIOHHOTO
00BEMa TEKCTOBBIX COOOIIEHUN




2.6

KomupoBanme  um3oOpaxkenmit. Omenka  wHOpPMAIMOHHOTO  00BEMaA
rpadMUecKuX JaHHBIX MPU 3aJaHHBIX pa3pelieHHH U TIyOMHE KOAWPOBAHUS
nBeta. L[BeroBeie Monenu. KoaupoBanue 3Byka. OneHka WH(GOPMAIIMOHHOTO
OG'béMa 3BYKOBBIX J[JAaHHBIX IpPHA 3aJaHHBIX 4YaCTOTC JUCKPCTU3AlIMU U
Pa3psTHOCTH KOJUPOBAHUS

2.7

2.8

Anrebpa noruku. Ilonstue Bbicka3biBaHUs. BbickasbpiBaTenabHbe (OPMBI
(npenukatsl). KBaHTOpHI Cyl1€CTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue omnepanuu. TabGmuubl MCTUHHOCTU. Jlornyeckue BbIpaXKEHHUS.
Jlornueckue ToxnaecrBa. Jlornmueckue ~onepanuMu M ONEpalMM  HAJ
MHOKECTBAMHU.

3aKoHBl anreOphl JIOTUKUA. ODKBUBAJICHTHbIE NPEOOpPa3OBaHMS JIOTHYECKUX
BbIpakeHUH. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlornyeckrne ¢GyHKIUU. 3aBHCHMOCTH KOJHYECTBA BO3MOXHBIX JIOTHYECKHX
(GyHKLIMH OT KOJIMYECTBA apryMEHTOB.

Kanonnyeckre OpMbI TOTHYECKHX BBIPAKEHHUH

COBGpIHGHHI:IG JU3BIOHKTHUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC q)OpMBI,
AJIrOPUTMBI UX ITOCTPOCHHA 110 Ta6HI/II_IC HCTHUHHOCTH

2.9

2.10

Jlormueckue »aeMEHTBl B cocTaBe Kommbrorepa. Tpurrep. Cymmatop.
MHoropa3psaHbii cymmarop. IlocTpoeHne cxeM Ha JOTMYECKHX dJIEMEHTax 110
33JJaHHOMY JIOTMYECKOMY BBIP@)KECHHIO. 3aIUCh JIOTHUECKOTO BBIPAXKECHUS II0
JIOTUYECKOU CXEME

Mopenn u monenupoBanue. Llenn monenupoBaHus. AICKBAaTHOCTh MOJIEIU
MOJIETTUPYEMOMY O00BEKTY WM mporeccy. PopManu3anus MprUKiIaIHbIX 3a/1a4.
[IpencraBneHue pe3yibTaTOB MOJAEIMPOBAHMS B BUAE, YIOOHOM s
BOCTIPHSITHS 4eNOBEKOM. ['paduyeckoe mpepcTaBieHnEe MaHHBIX (CXEMBI,
TabIUIB, rpaduKn).

211

IIpencraBiaeHne LENbIX YUCEN B NaMATH KoMmmbroTepa. OTrpaHMYEHHOCTH
JAIla30Ha 4yucel MPHU OIPaHMYEHHUH KOJMYECTBA pa3psanoB. llepemonnenue
paspsaHON ceTKu. be33HakoBble W 3HAKOBBIE JaHHbIE. 3HAKOBBIM OHT.
JIBOWYHBIN TOMOJTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBbIe Jnoruueckue onepauuu. Jlormueckuil, apudmernuyeckuit u
uukaudyeckuit cauru. lludpoBanune ¢ mnomouipl0 MOOUTOBOM ornepanuu
«uckarovaromee MI»

2.12

[IpencraBnenue BeECTBEHHBIX YKHCEI B MaMSTH KOMIBIOTEpA. 3HavaIlas 4acThb
M TOPSAIOK uucia. J[mama3oH 3HAYEHHW BEMIECTBEHHBIX dYHcel. [IpoGiiemsl
XpPaHEHHUsI BELIECTBEHHBIX YHUCEI, CBA3aHHBIE C OTPAHMYECHUEM KOJMYECTBA
pa3psaoB. BeimonHeHne onepanuii ¢ BEIIECTBEHHBIMH YUCIAMH, HAKOIUJIEHUE
OIMOOK MPU BBIYUCIICHUSIX

2.13

2.14

I'padsl. OcHoBHble moHATUA. Bunael rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpUll CMEXKHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXHOCTH. Perienue
AITOPUTMUYECKUX 3a/1a4, CBSA3aHHBIX C aHaIW30M TrpadoB (mocTpoeHue
ONTHMAJIBHOTO MYTH MEXAY BepIIMHaMH Tpada, OmNpeesieHne KOJU4ecTBa
pa3IMYHBIX IyTE€Hd MEX]y BEpPIIMHAMH OPUEHTHUPOBAHHOIO AaLMKINYECKOTO
rpada)

JepeBnsi. bunapHoe nepeBo. [epeBbs momcka. CrocoOsl 0o0xoma nepena.
IIpencraBnenue apudMeTHUECKUX BBIpaXKEHUH B BUIE AepeBa. Vcnonbp3oBanue
rpadoB U 1epEBbEB IPU ONUCAHUN OOBEKTOB U IIPOLIECCOB OKPYKAIOLIETO MUPA




2.15

JluckpeTHbIE UTPHI IBYX UTPOKOB ¢ MoJHOM nHopmanuei. [loctpoerue nepesa
nepebopa BAapUAHTOB, OIMCAHHWE CTPATETWH WIPHl B TAOIUYHOU Qopme.
BbIurphliiiineie ¥ IPOUTPHIIIHBIE TO3UIUU. BBIMTPHINIHBIE CTpaTeruu

2.16

CpenctBa  MCKYCCTBEHHOro — MHTeNsiekTa. MaeHTudukanuss ©  MOMCK
n300pakeHNi, pacno3HaBaHue JIuLl. Mcrnonb30BaHNe METOJJ0B HCKYCCTBEHHOTO
UHTE/UIEKTa B OOyyaromux  cucremax. Vcronb3oBaHME — METOAOB
MCKYCCTBEHHOT'O MHTEJIEKTa B podoToTexHuke. HTepHer Bemield. Heliponnsie
CEeTH

AJTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

3.3

dopmanuzaius NoHATHs anroput™Ma. Mammaa TreloprHTa Kak YHUBEpCaIbHAs
MOJIEIb BBIYUCIIEHUIN

OmneHka CIOXHOCTH BBIYMCIECHUH. Bpemsi paGoTel 1 00BEM HCIONB3YyEeMOit
aMATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OueHka
ACUMITOTUYECKOW CIIOKHOCTH aJrOPUTMOB. AJTOPUTMBI INOJMHOMHAIBHOU
cioxkHoctu. IlepebGopubie anroputMmsel. [Ipumepsl pazaMuHBIX AITOPUTMOB
peuIeHus OHOM 3a/1a4¥, KOTOPBIE UMEIOT Pa3INYHYIO CII0KHOCTb

OmnpezneneHre BO3MOXKHBIX PE3Yy/IbTaTOB pabOThl MPOCTEHIINX AITOPUTMOB

YHIpaBJICHUA HUCIIOJIHUTCIIIMUA U BBIYHUCIUTCIBHBIX aJITOPUTMOB. OHpCIIG.HeHI/Ie
HCXOJHBIX JAHHBIX, ITPU KOTOPLIX AJITOPHUTM MOXKET AaTh Tpe6yeMBIfI pe3yibTar

3.4

Anroput™bl 00paOOTKM HaTypalbHBIX YHCEll, 3allMCAaHHBIX B MO3MLIMOHHBIX
CHCTeMaX CYMCIICHHUS: pa3OMeHHe 3amucH YUClia Ha OTIEeNbHBIE LUQPHI,
HaXOXXJICHUE CYMMBbl U Tpou3BeneHUs LU(Dp, HAXOXKICHHE MaKCHUMAaJIbHOMN
(MMHMMAaNBHOM) TUQPBHL.

IIpencraBnenue uyucia B BUAE HAOOpa MPOCTBIX COMHOXKUTENEH. ANroputm
OBICTPOTO BO3BENEHUS B CTemeHb. lloMCK NPOCTBHIX 4YHCEN B 3aJaHHOM
JIara3oHe ¢ TOMOIIbIO aJITOPUTMa «pelIeTo JpaToceHar

3.5

MHOFOpEBpHI[HBIe OCIIbIC YKClia, 3ada4n JJIMHHOMN apI/I(I)MeTI/IKI/I

3.6

3.7

3.8

SI3pik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumbl qaHHBIX:
LIEJIOYHMCIIEHHBIE, BEIIECTBEHHbIE, CUMBOJIbHbBIE, JOrudeckue. BerBnenus.
Cnosxnble ycnoBus. Llukisl ¢ ycnoBueM. LIMKibI IO TEpEMEHHOM.

OO0paboTka JaHHBIX, XpaHAIUXCcs B (painax. TexkcToBble U TBOMYHBIE (ailibl.
daiinoBeie nepeMeHHble ((aiiaoBeie ykazaTenu). Urenue u3 aiina. 3anuch B
(aiin.

Paz6uenue 3agaun Ha noazanayn. [lognporpaMmel (mpoueayps! U QyHKIHN).
Hcnonb3oBaHue cTaHIapTHON OMOIMOTEKH S3bIKa IPOrPaMMUPOBAHUS

Pexypcus. PexypcuBHble npoueaypsl 1 yHkuuu. Mcrnonb3oBaHue creka Aiis
OpraHu3alyy PEKYPCUBHBIX BBI30BOB

Uucnennsle MeTobl. TouHOE U MPpUOMHKEHHOE perieHus 3aaa4uu. UncnenHoe
pellieHre ypaBHEHHH ¢ MOMOUIbIO 1Mojadopa napaMeTpa. UHcIeHHble METOIbI
pellleHrs ypaBHEHMiIl: MeToJ mepedopa, METOJ| IOJIOBUHHOTO JENCHUs.
[TpubnuxEHHOE BBIUMCIIEHUE JUIMH KpUBBIX. Boruncienue miomaneit gpuryp c
MTOMOMUIBIO YHUCIEHHBIX METOJOB (METOJ] MPSMOYTOJIbHUKOB, METOJ Tparenuil).
ITouck Mmakcumyma (MUHHUMYMa) (GYHKIMHM OJHOM TEPEMEHHOW METOJ0M
MIOJIOBUHHOTO JICJIEHHUS

3.9

O6paboTka  CHUMBOJBHBIX  JAaHHBIX. BcTpoeHHble  QYHKIMHM  s3bIKA
IpPOrpaMMUPOBAaHUS A7l  OOpaOOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUYET KOJIMYECTBA TOSBICHUN CHMBOJIA B
CTpOKEe, pa3OHeHHe CTPOKM Ha CJIOBa MO NPOOETHHBIM CHMBOJAM, ITOWCK




3.10

MOJICTPOKH BHYTPH JAHHOW CTPOKH, 3aME€HA HalWJIEHHOW MOJICTPOKH Ha JIPYTYIO
CTpoKy. ['eHeparusi Bcex CIIOB B HEKOTOPOM al(aBUTE, YIOBICTBOPSIIOIINX
3alaHHBIM orpanuueHusiM. [IpeoOGpasoBanue yucia B CUMBOJIBHYIO CTPOKY U
o0OpatHO

MaccuBel U TOCIIEIOBATEILHOCTH 4YHCENl. BprumcieHne 00O0OIMEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAacCUMBa WJIM YHCIOBOM IOCIEA0BATEIBHOCTU
(CyMMBI, TPOWM3BEACHHS, CPEIHEr0 apuPMETHYECKOr0o, MUHUMAIBHOTO U
MaKCUMaJIbHOIO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHIO). JIMHEHHBIM MOMCK 3aJaHHOTO 3HAYEHHS B MAacCHUBE.
AAroput™bl paboOThl C 3JIEMEHTAMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTHpoBKa 0JIHOMEpPHOr0 MaccuBa. [IpocThie METOBI COPTUPOBKHU
(Merox my3bIpbKa, METOJ BBIOOpA, COPTUpPOBKA BcTaBKamu). CoOpTHpPOBKa
ciusinueM. BeicTpas coptupoBka mMaccuBa (aiaroputm QuickSort). JIBowuHbIi
MIOMCK B OTCOPTUPOBAHHOM MacCHBE

3.11

JIBymMepHBIE MaccuBbl (MaTpuUlbl). ANTOPUTMBI 00pabOTKH JIBYMEPHBIX
MacCHBOB: 3allOJJHEHHWE JIBYMEPHOT'O YHCIOBOTO MAacCHBAa 110 3aJlaHHBIM
MpaBUjIaM, TIOUCK AJIEMEHTA B IBYMEPHOM MAaCCHBE, BHIYHCICHHE MaKCHMyMa
(MHHUMYMa) ¥ CYMMBI 3JICMEHTOB JIBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOIIOB JIBYMEPHOTO MacCHBa

3.12

3.13

CnoBapu  (acconuaTHBHBIE  MAaCCHBBL, OTOOpa)xeHHs).  XAII-TaOJHUIIBI.
[TocTpoenne andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33AHHOTO TEKCTa

Crexku. AHanuM3 NOPaBUIBHOCTH CKOOOYHOrO BbIpakeHUs. Bpruncienue
apu(pMeTHYECKOro BhIpaXKEeHHUs, 3alIMCAHHOTO B MOCTPHUKCHOM popme.
Ouepenu. Mcnonp30BaHue ouepeu 115l BpEMEHHOTO XpaHEHUS! JTaHHBIX

3.14

3.15

AnroputMmbl Ha Tpadax. IlocTpoeHne MUHUMAIBHOTO OCTOBHOTO JepeBa
B3BEIIIEHHOTO CBSI3HOTO HEOPHUEHTHUPOBaHHOTO rpada. KomnyecTBo paznmunyHbIx
myTed MeXAy BepIIMHAMH OpPUEHTHPOBAHHOTO alMKIWYecKoro rpada.
Asiroput™ JIeHKCTpBI

JepeBps. Peanuszanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounaphsbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOro
BbIpakeHUs1. PexypcuBHBIE allropuT™Mbl 00xo0aa nepesa. Mcnons3oBanue creka
U odepenu A 00Xxo/1a iepeBa

3.16

3.17

JlMHaMHUEeCKO€e MPOrpaMMHUPOBAaHUE KaK METOJ] PELIEHMS 3a/1a4 C COXpPaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayd, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOTPaMMUPOBAHUS: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIIHIA,
MO/ICYET KOJMYECTBA BApUAHTOB, 33]Ja4l ONTHUMH3ALNH

[Tonsitne 06 0OBEKTHO-OPUEHTHPOBAHHOM MpOrpaMMUpOBaHUU. OOBEKTH U
kJaccbl. CBOMCTBA U METO/IbI 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHANIN3.
Pa3zpaGoTka mporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.
Wukancynsuus, Hacael0BaHue, MoJIMMophu3M

4.1

WNHudopmaninoHHbIe TEXHOJIOTUN

Ananu3 maHabpix. OCHOBHBIE 3a/lauydl aHalW3a JAHHBIX: MPOTHO3MPOBAHUE,
KiaccuuKanus, KiacTepusalus, aHamu3 oTkIoHeHud. [locrnenoBarenbHOCTD
peleHus 3a/1a4y aHaIM3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA U OI[CHKA
KauecTBa JAaHHBIX, BBIOOp WM (WJIM) TOCTPOCHHE MOJEIH, MPeoOpa3oBaHUE
JAHHBIX, BU3YyaIHU3alisl JaHHBIX, HHTEpIpeTalus pe3yapTaToB. [IporpamMmMHubie
cpenctBa u VHTEpHET-CepBUCHl AJii 00pabOTKM W TPEICTABICHUS ITaHHBIX.
bonwmme nanasie. MammaHOE 00yueHne




4.2

AHanu3 JaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX TaOmuI. Beruncienue cymmbl,
cpemHero  apu(METHYecKoro, HaWOOIbIIero (HAMMEHBINETr0) 3HAYCHUs
nuana3oHa. Beruucienue kodQQUIMEHTa KOppeNsaluud ABYX PSAOB JAHHBIX.
[TocTpoenne cTonOUaThIX, TUHEHYATHIX M KPYroBbIX nuarpamm. lloctpoenue
rpagukoB  (ynkmuii.  [lombop  aWMHWUM  TpeHma,  peEIICHHE  3ajaad
IIPOrHO3upoBaHus. PelieHne 3aj1ay ONTUMU3ALUU C [TOMOIIBIO AIEKTPOHHBIX
TalJIHI

4.3

JluckpeTu3anus TpH  MaTEeMaTHYeCKOM MOJCIMPOBAHUH  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue IBMKEHUs. MonenupoBaHue OHOJOTHYECKUX
cucreM. MaTemMaTu4yeckue MOJEId B OKOHOMHUKE. BbruuciuTenbHbIe
SKCHEPUMEHTHI ¢ MojessiMu. OOpaboTKa pe3ysbTaToB KCIepUMeHTa. MeTos
HAaMMEHBIIMX KBaapaToB. OIEHKA YHCJIOBBIX IapaMETPOB MOJCIHPYEMBIX
O00BEKTOB W TMpOIEcCCOB. BoccTaHOBIEHHWE 3aBHCUMOCTEH MO pe3yibTaTram
IKCIICPUMEHTA

4.4

4.5

BepostHOCTHBIE MOJEIH. Metonrsl Momnrte-Kapio. HMutanmontoe
MojiennpoBanue. CHCTEMBI MaCCOBOTO OOCTYKUBAHHSI

Tabnmuunple (pensuuoHHBIE) 0a3bl HaHHBIX. Tabiuua — TpeAcTaBICHUE
cBefeHMil 00 OMHOTUIIHEIX 00bekTaX. Iloite, 3amuck. Karou Tabauiel. Padora ¢
rOTOBOH 0a30if NaHHBIX. 3amoiHeHue 0a3pl JaHHBIX. [IOMCK, COPTHpPOBKAa U
(buabTpanus JaHHBIX. 3aMPOChl HAa BEIOOPKY JaHHBIX. 3alIPOCHI ¢ TapaMeTpaMH.
Brrunciisiemble nosist B 3anpocax.

Mmuorotabiuunble 6a3bl JaHHBIX. TUIBI CBSA3EH Mex1y TabiuuaMu. BHenrHmit
kimod. [lemocTHOCTh 06a3bl JaHHBIX. 3ampockl K MHOTOTAOMMYHBIM 0azam
JaHHBIX

4.6

TexctoBbiii mporeccop. CpeacTBa mnoucka M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHL.  CHOCKH,
ornasienue. [lpaBuna  UUTUPOBAHUS  MCTOYHMKOB U OQOpPMIICHHUSA
6ubnuorpadguyecKix CCbUIOK







