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QenepanbHasi pabouas mporpamma 1o ydyeOHomy npenmery «MHdopmaTrkay
(yrnyonéuneiii ypoBeHb) (mpeametrHas obOnacte «MatemaTtnka u uHboOpMaTuka») (manee
COOTBETCTBEHHO - Iporpamma 1o mHpopMaTHKe, HH(POPMATHKA) BKIIOYAECT MOSICHUTEIBHYIO
3allUCKYy, COJEp)KaHUEe OOYYeHHUs, IUIAHUPYEMbIE PEe3yJIbTaThl OCBOEHHUS MPOTPaMMBI I10
uHpOpMaTHKe, TEMAaTUUECKOE TIAHUPOBAHUE

Conepxanue oO0y4eHHs PACKPBIBAET COAEpKaTeIbHbIE JTUHUH, KOTOPHIE MPeaIararTcs
111 0053aTEIBHOTO U3YyUEHHS B KaKIOM KJIacCe Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHusl.

[ImaHupyembie pe3yabTaThl OCBOCHHS MPOTPAMMBI 1O HWH(POPMATHKE BKIIOYAIOT
JMYHOCTHBIC, METANPEIMETHBIE PE3yIbTaThl 32 BECh MEPHOJ O0ydeHUS HAa YPOBHE CPEAHETO
o0miero oOpa3oBaHUs, a TaKXKe MPEIMETHBIE JOCTIXKCHUS OOYYaroIIerocss 3a KaKIbld TO
oOy4eHusl.

I[NOACHUTEJIbHA A 3AIINCKA

[Iporpamma no uHpopmatuke (yriayOnE€HHBIM YpOBEHB) Ha YpOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNIbHON MPOTPaAMMBI CpEeIHEro olmiero odpazoBanus, npenactaBieHHbIX B OI'OC
COO, a takxe deaepanbHON paboveil MporpaMMbl BOCIIUTAHUS.
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[Iporpamma 1o wuHpOpMaTHKE OAaET NPEACTABIEHHWE O LEIIX, OOmEed cTpareruu
oOydeHHUs, BOCHHMTAHMS M Pa3BUTUSA OOYy4YaIOIIUMXCS CpEACTBAMU Y4YEOHOro mpeaMera
«Mudopmatuka» Ha yriyoJ€HHOM YpOBHE, YCTaHABIMBAEeT 00s3aTeIbHOE MPEAMETHOE
cCoJlep:KaHue, TpelycMaTpUBaeT €ro CTPYKTypUpOBaHHE IO pasfeinaM M TeMaM Kypca,
ompejieNiAeT paclpeiesieHue ero Mo Kiaccam (rogaM H3y4yeHus), HaéT MpUMEpHOE
pacnpeenieHle Y4eOHBIX 4YacoB IO TEMaTHYECKUM paszfiellaM Kypca U PEKOMEHAYEMYIO
(mpuMepHy0) TMOCJIENOBAaTENbHOCTh UX M3YyYEHUS C Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro TIpollecca, BO3PACTHBIX OCOOCHHOCTEU
00y4Jaromuxcs.

[Iporpamma 1o HHQPOPMATUKE ONPEIENSET KOJMYECTBEHHbIE M KaueCTBEHHbIE
XapaKTepUCTUKHA Y4eOHOro marepuana Uil KaXJAO0ro roja M3y4deHHs, B TOM YHCIE s
COJIEP’KATEIbHOTO HAMOJHEHUs] PA3HOr0 BHUJA KOHTPOJS (IMIPOMEKYTOYHOM aTTecTaluu
oOy4aroluXxcsi, BCEPOCCUHCKUX MPOBEPOUHBIX pabOT, TOCYIapCTBEHHOW HTOTOBOM
atrectauuu). [Iporpamma mo mHpopmaTtuke SBISETCA OCHOBOM Ui COCTaBIIEHUS aBTOPCKUX
y4eOHBIX IPOTPaMM U y4eOHUKOB, TOYPOYHOTO IJIAHUPOBAHUS Kypca YUUTEIIEM.

Nudopmaruka B cpeaneM oliieM 00pa3oBaHUU OTPaKaET:

CYIIHOCTh MH(OPMATUKUA KAaK HAYYHOM NUCHIUIUIUHBI, W3YYarolledl 3aKOHOMEPHOCTH
MPOTEKAHUSI U BO3MOXKHOCTH aBTOMATH3allMd WH(OPMAIIMOHHBIX IMPOILIECCOB B Pa3IMYHBIX
CUCTEeMaXx;

OCHOBHBIE 00JacCTH TpHUMEHEHHs] WH(POPMATUKH, TMpEeXAe BCEro HHPOPMAIMOHHbBIE
TEXHOJIOTHH, YIIpaBJICHUE U COIIMAIBbHYIO chepy;

MEXTUCIUILTMHAPHBINA XapakTep HHPOPMATHKU U HH(HOPMAITMOHHOM NeSTENTbHOCTH.

Kypc wHbOpMaTHKM I YpPOBHS CpeaHEro oOmero oOpa3oBaHUS — SBISETCS
3aBepIIAIONIIM ATANIOM HENMPEPHIBHON MOATOTOBKHA O0yUYaOIIUXCs B 001acT HHPOPMATUKH U
MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH, OMHUpPAeTcsi Ha COJEp)KaHUEe Kypca
MH(OPMATUKU YPOBHSI OCHOBHOTO OOIEr0 0Opa30BaHUS U OMBIT MOCTOSHHOTO MPUMEHEHUS
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJOTUH, JaéT TEOpPEeTHUYECKOE OCMBICICHHUE,
MHTEPIpETauio u 0000IeHre ITOrO OMbITA.

PesynbTaTel yriayOn€HHOro ypoBHsS H3ydeHus ydeOHoro mnpeamera «MHdopmaTuka»
OpUEHTUPOBAaHbl Ha MOJIyY€HHE KOMIIETEHTHOCTEH A mocienyrouiel npodeccnoHalbHON
JeSITEIbHOCTH KaK B paMKax JaHHOM MpeIMETHOM 00JacTH, TaK U B CMEXHBIX C HEll o0nacTsX.
Onu BKJIIOYAIOT B ceOsi:

OBJIAJICHUE KJIIOYEBBIMM IOHATUSMHU M 3aKOHOMEPHOCTSMH, HA KOTOPBIX CTPOMUTCS
JaHHas TpeAMeTHas o0lacTh, pAaclO3HABAHWE COOTBETCTBYIOIIMX WM TIPU3HAKOB U
B3aMMOCBSI3€l, CIIOCOOHOCTh JIEMOHCTPUPOBATh PA3IMYHbIE MOAXOJbl K U3YUYECHHIO SIBICHUI,
XapaKTEepHBIX U1 U3y4aeMoU NpeaAMETHON 00J1acTH;

YMEHHUE DPEIIaTh TUIIOBHIE NMPAKTUYECKUE U TEOPETHMUECKHE 3aJauyM, XapaKTEepHbIE IS
MCIOJIb30BAHMSI METO0B U MHCTPYMEHTAPHsI IaHHOM MpeIMEeTHOIU 001acTH;

HaJu4he TMPEJCTABICHUN O JaHHOW MPEAMETHON O00JacTH Kak IEeJIOCTHOW Teopuu
(COBOKYITHOCTH TE€OPHUIi), OCHOBHBIX CBA3SX CO CMEKHBIMU 00JACTIMU 3HAHUU.
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B pamkax yrmyOonéHHOro ypoBHS ~u3y4deHHs HMH(OpPMATHKH — OOecrednBaeTCs
LeJIeHANpaBJIeHHass IMOJArOTOBKA  OO0ydaromuxcss K MPOAOKEHHIO 0oOpa3oBaHUs B
OopraHu3anusax NpodecCHOHAIBHOIO 00pa30BaHMS MO CHEUUATBHOCTAM, HENOCPEICTBEHHO
CBA3aHHBIM C IM(PPOBBIMHU TEXHOJOTHSMHM, TaKMM Kak [porpaMMmHas HMH)KEHEpus,
nH(poOpMalMOHHAasE 0€30MacHOCTh, MH()POPMAIMOHHBIE CUCTEMBI M TEXHOJIOTMH, MOOWIbHbBIE
CHUCTEMBl M CE€TH, OOJIbIIME AAaHHbIE M MAIIMHHOE OOy4YeHHE, MPOMBIIIJICHHBI UHTEpHET
BElIECH, HCKYCCTBEHHBIH HMHTEIUIEKT, TEXHOJOIMM OeclpOBOJHON CBS3U, pPOOOTOTEXHUKA,
KBAaHTOBBIE TEXHOJIOTHH, CHUCTEMBI PAacHpelelI€HHOIO peecTpa, TEXHOJIOTMU BHUPTYAJIBbHON U
JOTIOJIHEHHOM PeajbHOCTEMN.

OcHoBHasi 1enp u3ydeHHs yuyeOHoro mnpeamera «MHpopmartuka» Ha yriyonéHHOM
YpOBHE cpeaHero oomiero oOpa3oBaHMs - oOecliedeHHe JaJbHEWIIEro pa3BUTHUS
MH(OPMALIMOHHBIX KOMIETEHIMI 00y4arouierocsi, €ro roTOBHOCTH K JKM3HHM B YCIOBHUSX
pa3BHBarOUIErocss UHMOPMAIMOHHOTIO O0IIEeCTBa M BO3pACTaIOLIel KOHKYPEHIMH Ha PBIHKE
Tpyna. B cBs3u ¢ atum uzyuenue nndopmatuku B 10-11 kiaccax 10KHO 00ECIEUNUTD:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, OCHOBAHHOIO HAa MOHUMAaHUH POJIM MH(OPMATUKH,
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B COBPEMEHHOM OOILIECTBE;

c(OpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AJITOPUTMUYECKOTO MBILUICHHUS;

c(OPMHUPOBAHHOCTh YMEHUN pa3nuyaTh (akThl U OIEHKH, CPaBHUBATh OLIEHOYHBIE
BBIBOJIBI, BUJIETh MX CBSI3b C KPUTEPUSAMHU OLIEHUBAHUSA U CBSI3b KPUTEPUEB C ONPEACIEHHON
CHCTEMOM LIEHHOCTEH, MPOBEPATh Ha JOCTOBEPHOCTh M 00001aTh HHPOPMALIHIO;

Cc(OPMHUPOBAHHOCTh MPEJCTABICHUN O BIMUAHUU HH(OPMAIMOHHBIX TEXHOJIOTUH Ha
KU3Hb YelloBeKa B OOIIeCTBE, MOHUMAHHE COLMAIBHOI0, SKOHOMUYECKOI0, IMOJIUTHYECKOTO,
KYJIbTYPHOTO, OPUAUYECKOIO, IPUPOJHOrO, SPrOHOMHYECKOIO, MEIHULMHCKOIO W
(U3HOIOTHYECKOT0 KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH(OPMALIMOHHBIX TEXHOJIOTUNA, OCO3HAHUE
OTBETCTBEHHOCTH JIIO/ICH, BOBJIEUEHHBIX B CO3JaHHE M HCIOJIb30BAaHUE MHGOPMALMOHHBIX
CUCTEM, pacipocTpaHeHne UHPOPMAIIIH;

CO3JIaHME YCIIOBUM Ui pa3BUTHUS HABBIKOB y4yeOHOW, TNPOEKTHOH, Hay4dHO-
UCCIIeIOBATENbCKOM ¥ TBOPUECKOM  JeATEIbHOCTH, MOTHBAalMKM  OOyyaroumxcs K
CaMOPA3BUTHIO.

B comepxanunm yueGHOoro mpeamera «MHpopmaTtuka»  BBIACHSIOTCS  YETHIpe
TEMaTUYECKUX pazjiena.

Paznen «l{udpoBas rpaMOTHOCTB» MOCBSIIEH BOIPOCAM YCTPOWCTBA KOMIBIOTEPOB U
APYTUX 3JEMEHTOB IU(PPOBOTO OKPYKEHHS, BKIIOUAsT KOMIIBIOTEPHBIE CETH, UCIIOJI30BAHUIO
CPEICTB OIEPAlMOHHON CUCTEMBbI, paboTe B ceTH VHTEpHET M HCIOJIb30BAaHUIO MHTEPHET-
CEpBUCOB, HH(DOPMAITMOHHON OE30MaCHOCTH.

Paznen «TeopeTnueckue OCHOBBI HH(OpPMATHUKW» BKIIOYAEeT B ceOsl MOHATHUIHBIN
anmnapat uH(GOpMaTHKHU, BOMPOCHI KOJUPOBaHUS MHGOPMALIMU, U3MEPEHUsT HH(POPMAIIIOHHOTO
00BbEMA TaHHBIX, OCHOBBI aNTreOPbI JIOTUKH U KOMITBIOTEPHOT'O MOICTMPOBAHMS.

Pazgen  «AaropuT™Mbl M OpOrpaMMHUpPOBAHUE»  HANpPABIEH HAa  pa3BUTHE
QITOPUTMUYECKOTO MBIIUIEHUS, pa3paboTKy aJrOpuTMOB M OLEHKY HUX CJIOXHOCTH,
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(dbopmMupoBaHHE HABBHIKOB pEaJHM3alMH MPOTPaMM Ha S3bIKaX MPOrPaMMHUPOBAHUS BBICOKOTO
YPOBHS.

Pasnen «MHpopmallMOHHBIE TEXHOJOTHMW» TOCBALIEH BONpOCAM  PUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJOTUH, pealM30BaHHBIX B MPUKIAJHBIX IPOrPAMMHBIX MPOAYKTaX U
MHTEPHET-CEPBUCAX, B TOM YMCJIE B 33Jja4aX aHAJIM3a JAHHBIX, UCIIOJIb30BaHUIO 0a3 JaHHBIX U
ANEKTPOHHBIX TAOIUI JJIs PEeIICHUs TPUKIAIHbBIX 3a/1a4.

B npuBenénnom nanee conepskaHuu ydeOHoro mpeameta «MHpopMaTHka» KypcUBOM
BbIJICJICHBI JIOTIOJIHUTEIbHBIE TEMbI, KOTOphIE HE BXOISAT B O00S3aTE€IBHYIO MpOrpamMmy
oOydeHHs, HO MOTYT OBbITh MPEAJIOKEHbI IS H3yYeHUs OTACIbHBIM MOTHUBHPOBAHHBIM U
CITOCOOHBIM 00YyYarOIUMCS.

YrnyOnénuslii yYpOBEHB U3Y4YCHHUS UH(POPMATUKH pEKOMEHAYyeTCs TUISE
TEXHOJIOTUYECKOTO MpOoQuIisd, OPUEHTHPOBAHHOTO HA HHKEHEPHYIO U HH()OPMAIMOHHYIO
chepbl JeATENbHOCTU. YTIIYOJIEHHBI YpOBEHb H3y4YeHUsS HHPOPMATUKH OOECreYnBaeT:

MOJATOTOBKY 00YYarOIINXCs, OpPUEHTUPOBAHHBIX
Ha CHEHAJIbHOCTH B 001aCTH HH()OPMAIIMOHHBIX TEXHOJIOTUN U MH)KEHEPHBIE
CHEIMAIIbHOCTH, Y4acTUE B MPOEKTHOW M HCCIENOBATEIbCKON JESATENbHOCTH, CBSI3aHHOU C
COBPEMEHHBIMU HaIpaBJICHUSIMHU oTpaciu MH(OPMALIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH, MOATOTOBKY K YYacTHIO B OJIUMIIMAAAX M caadye EAMHOro rocynapcTBEHHOTO
sK3aMeHa 1o HHPOpMaTHUKe.

[TocnenoBaTeIbHOCTh M3YUYEHUS TEM B Tpeeiax OJHOTO Tofa O0O0y4YeHUs: MOXKET ObITh
W3MEHEHA 10 YCMOTPEHHMIO YUUTENS MPH MOATOTOBKE pabodeil mporpaMMbl U MOYPOYHOTO
TUTAHUPOBAHUSL.

OO1ee uncno 4acoB, PEKOMEHIOBAHHBIX ISl M3ydeHus uHdopmatuku - 272 vaca: B 10

kiacce - 136 yacoB (4 yaca B Henento), B 11 kimacce - 136 yacoB (4 yaca B HEJIEIIO).
COJIEP)KAHUE OBYYEHU S

10 KJTACC

[MudpoBasi rpaMOTHOCTH

TpeOoBaHUs TEXHUKH OE30MACHOCTH W TUTHEHBI NpU pabOTe C KOMIBIOTEpaMH U
JPYTUMU KOMIIOHEHTaMU [TU(PPOBOTO OKPYKEHUS.

[Ipunuunel pabOThl KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. ApxuTekTypa ¢GoH
Helimana. [apeapockas apxumexmypa. ABTOMAaTHYECKOE BBIMOJHEHHUE MPOTPAMMBI
npoiieccopoM. OmnepaTuBHas, MOCTOSTHHAs M JIOATOBpEeMEHHas mamsaTh. OOMEH JaHHBIMH C
MOMOIIbIO TMH. KOHTpoJIIepsl BHEIIHUX YCTPOUCTB. [IpsiMoit 1oCTym K maMsITH.

OCHOBHBIC TEHJEHIIUM Pa3BUTUA KOMIBIOTEPHBIX TexHonorui. [lapamnensHbie
BBIYMCIICHUS. MHorompoiieccopusie  cuctembl. CymnepKOMIbIOTEpHL.  PacrmpenenéHHbie
BBIYMCIIMTENIbHBICE CHUCTEMbl M 00paboTka OOJbIIMX JaHHBIX. MOOWIBHBIE HH(PPOBHIC
YCTPOWCTBA M UX POJb B KOMMYHHUKAIMIX. BCTpoeHHBIE KOMIBIOTEPHl. MUKPOKOHTPOJIEPHI.

! Kypcu@o/w BBIJICJIEH MaTepual, KOTOpLIﬁ He SBJIsIETCS 00M3aTeJbHBIM Nnpu HU3y4YeHMH MU He BXOAUT B CoAepi:kaHue
HpOMe)KyTO‘{HOﬁ WJIH UTOTOBO¥ aTTeCTAIMH 110 npeamery.



denepanbHas padodas nporpamma | Madopmaruka. 10-11 kimaccs! (yriyOaEHHbIN YPOBCHB)

Po6oTtu3npoBaHHbIE TPOU3BOACTBA.

[IporpamMmHOe obOecrnieueHHe KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. Buabl
IpOrpaMMHOI0 oOecriedyeHusl U UX HazHadeHue. OCOOEHHOCTH MPOrpaMMHOI0 oOecreyeHus
MOOUIIBHBIX ycTpoMcTB. [lapamnensHoe mnporpammupoBanue. CHCTEMHOE NPOrpaMMHOE
oOecrnieuenune. OnepanlMoOHHbIE CUCTEMBL. Y TUIUTHL. [[paiiBepbl ycTpoiicTB. WHcTammdauus u
JNEUHCTAIISUS IPOIrPaMMHOT0 00€CIIEYEHUS.

@aitnoBele  cuctembl. [IpyHIMOBI  pa3MmelieHuss M UMEHOBaHMs  (ailjloB B
noaroBpeMeHHoM mamsTy. [lladnons! as onucanus rpymi (aiios.

[Iporpammuoe oOecnieuenue. JIMIeH3UpOBaHUE MPOTPAMMHOTO OOECIEUeHUsT U
mupoBblx pecypcoB. IlpompuerapHoe u cBOOOAHOE MpPOrpaMMHOE OOEcIeueHue.
KoMMmepueckoe 1 HEKOMMEPUECKOE UCIT0JIb30BAaHUE MPOTPAMMHOI0 00ecriedeH s U HU(PPOBBIX
pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBacMas 3aKOHOaTeNnbcTBOM Poccuiickoit Penepannn
3a HEMPAaBOMEPHOE UCIOIb30BaHKUE ITPOrPaMMHOI0 o0ecrieueHus: 1 HU(POBBIX PECYPCOB.

[TpyHIMIBI TOCTPOEHUS M anlapaTHbIE KOMIIOHEHTHI KOMIIBIOTEpHBIX ceTell. CereBble
npotokonbl. Cerb Mutepuer. Anpecanus B cetu Wurtepner. IIporokonsr crexa TCP/IP.
CucreMa JOMEHHBIX HMEH.

Paznenenne IP-cetm Ha moxacetm ¢ momomplo  Macok moacereid.  CereBoe
agMuHKMCTpUpoBaHue. [lomydeHue NaHHBIX O CETEBBIX HAcTpolKax KommbroTepa. [Iposepka
HAJIM4Us CBA3M C Y3JI0M ceTh. OnpeneneHue MapupyTa ABHKEHUS TAKETOB.

Bunst gesrensHoctn B cetu Mutepner. CepBucsl MuTepHeta. ['eomHbopmarroHHbie
CUCTEMBI. [ eosoKallMOHHBIE CEPBHUCH PEALHOIO BpeMEHH (Harpumep, JOKalus MOOUIBHBIX
TeneOHOB,  OMNpeleleHUe  3arpyKEHHOCTH  aBTOMArucTpajieil), HMHTEepPHET-TOProBIId,
OpoHUpOBaHWE OMIICTOB M TOCTHUHHUII.

['ocynapcTBeHHBIE 2JIEKTPOHHbBIE CEpBUCHI M ycnyru. ColMaiabHble CETH - OpraHu3alus
KOJUIEKTUBHOTO B3aUMOJAECHCTBUS U 0OMeHa JaHHbIMU. CeTeBOM ATHKET: IpaBUIIa MOBEJCHUS B
kubepnpocTpancTse. I[IpobieMa TNOMIMHHOCTH TONydeHHON uHQopManuu. OTKpBIThIE
o0Opa3oBaTelbHbIE PECYPCHI.

TexHOreHHble U HKOHOMHMYECKHE  Yrpo3bl, CBSI3aHHbIE C  MCIOJIb30BAaHUEM
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHosornid.  OOmue  mpoOjemMbl  3aUIUThI
uHpopmanuu U uHPopmManmoHHOM Oe3zonacHocTu. CpencTBa 3amUTHl UHQOpPMAUMU B
KOMIIBIOTEpPAaX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3MPOBAHHBIX MH(POPMALMOHHBIX CUCTEMaX.
[IpaBoBoe obecrneueHrne HHGOPMAITMOHHON OE30MTaCHOCTU. DIeKmMPOHHA YUDPOBAsL NOONUCD,
cepmuuyuposannvle caimol U OOKYMEHMbl.

[IpenoTBpailieHre HECAHKIIMOHMPOBAHHOIO JOCTyNa K JHMYHOM KOHQUIACHIUATHHOU
uH(pOpMalIUY, XpaHSAUIecss Ha NEepCOHAIbHOM KOMIBIOTEPE, MOOWIIBHBIX YCTpOMCTBaX.
BpenonocHoe mnporpamMmmHoe oOecrieueHHEe U CrocoO0bl OOpbOBI ¢ HUM. AHTHUBUPYCHBIC
nporpammbl. OpraHum3zanus JUYHOTO apxuBa wuH(popManuu. Pe3epBHOe KomupoBaHUE.
[TaponbHas 3amuTa apxusa.

IudpoBanue nanubx. CUMMeETpUYHBIE U HecUMMeTpuuHble mudpsel. udpsr npocToit
3amensl. HIudp Lezaps. ludp Buxenepa. Anroputm mudposanust RSA. Cmeeanozpaghus.

TeopeTnueckre 0OCHOBbI HHPOPMATUKU
Nudopmanus, nanupie U 3HaHus. MHPOpMalmoHHbIE MPOLIECCHl B MPUPOJE, TEXHUKE U
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obwiecTse.

HenpepbiBHBIE U THCKPETHBIE BENWYMHBI U cUrHaibl. HeoOXoauMocTh AMCKpEeTH3auu
uH(pOpMalUY, TpeIHAa3HAYEHHOM /Ui XpaHEHHUd, Iepenadyd M oO0paboTku B LU(POBBIX
cUCTEMaX.

JBomunoe komupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpPHBIE KOAbL. JlekomupoBaHue
COOOIIIEHUH, 3aMMCAHHBIX C MOMOIIBIO HEPAaBHOMEPHBIX K0oAOB. YcinoBue dano. Iloctpoenue
OJIHO3HAYHO JEKOJMPYEMBIX KOJOB € MoMoIIbio nepeBa. I pag Anr.A. Mapxosa. EnunHuist
u3MepeHuss KoaudecTBa HUHGPopMauuu. AsndaBUTHBIA MMOAXOA K OLEHKE KOJUYECTBA
UH(pOpPMaLIUH.

Cucrembl cuucieHus. Pa3BépHyTasi 3aUCh LENbIX U APOOHBIX YUCEN B MO3UIIMOHHOMN
cucteme cuucieHus. CBoiicTBa MO3UIIMOHHOM 3alMCH YMCia: KOJIMYECTBO LU(p B 3amucH,
IIPU3HAK JEJIMMOCTH YHCIIa HA OCHOBAaHUE CHCTEMBI CUMCIEHUA. AJITOPUTM IEPEBOJA LIEJIOT0
yucia U3 P-nyHON cHCTEMBI CUMCIEHMS B AECITHUHYIO. AJITOPUTM IepeBoja KOHeyHou P-
UYHOM IpoOu B AECATUYHYIO. AJNTOPUTM MEepeBOja IeJIOr0 YHcia U3 JECATHYHOM CHUCTEMBbI
cuucieHnuss B P-wunyro. IlepeBon koHEWHOW necaTmuHOM ApoOu B P-nunyro. JlBomdHas,
BOCBMEPHYHAs W UIECTHAALUATEPUYHAs CHUCTEMBbl CUUCIECHMS, CBS3b MEXKIY HUMHU.
Apudmernyeckre omepanud B TO3MIHMOHHBIX  CHUCTEMax  CYHMCIeHHs. Ipouunas
VPAaBHOBEUWEHHAs CUCTEeMA CHUCTEHUL. [{8OUUHO-0eCAMUYUHASA CUCTNEMA CUUCTEHUSL.

Komupoanue tekctoB. Komupoka ASCIl. OpnobaiitHbie KoaupoBku. CraHmapT
UNICODE. Komuposka UTF-8. Omnpenenenne HHPOPMAIMOHHOTO 00BEMA TEKCTOBBIX
COOOIICHU.

Koauposanue nzobpaxkenuil. Ouenka HHPOpMaMOHHOTO 00bEMa rpagUUECKuX JaHHBIX
IpU 3aJ]aHHBIX pa3pellieHud U TiyOuHe KoaupoBaHMs 1BeTa. L{BeToBbie Moaenu. BexTopHoe
koaupoBaHue. @Popmatel rpaduyeckux (¢ainoB. Tpéxmepnas rpadpuka. DpakranbHas
rpajduxka.

KomupoBanue 3Byka. OneHka HHQOPMAIMOHHOTO 00BEMA 3BYKOBBIX JaHHBIX MpH
3a/laHHbIX YacTOTEe AUCKPETU3AIMHI U Pa3psAIHOCTA KOJUPOBAHUS.

Anre6pa noruxu. [TonstTue BbickaszbiBaHUsA. BrickazbiBaTenbHble (OpPMBI (ITpEAUKATHI).
KBaHTOopHI cymiecTBOBaHMS U BCEOOITHOCTH.

Jlormueckue omepanuu. Tabmuibl UcTUHHOCTH. Jlormueckue BeipaxkeHus. Jlormueckue
TOX7AecTBa. J[oKa3aTelbCTBO JIOTMYECKUX TOXKIECTB C IOMOUIbIO TaOJUIl HCTUHHOCTH.
Jlornyeckue ornepanyu 1 ONepanuy HaJl MHOKECTBAMHU.

3aKkoHbI anreOpbl JOTHKW. DKBUBAJIEHTHBIE MPEOOpPa30BaHUS JOTHMUECKUX BBIPAKECHUH.
Jlornueckue ypaBHEHUS U CUCTEMbI YPABHEHUM.

Jlornueckue (QpyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3ZMOXHBIX JIOTHUECKUX (DYHKUUNA OT
KoJIMuecTBa apryMeHToB. [loHbIe CUCTEMBI TOTHYECKUX (DYHKIIHIA.

Kanonnueckue Gopmbl jormdyeckux BblpaxkeHUil. CoBepIIEHHbIE AU3bIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMAaJIbHBIE (DOPMBI, AITOPUTMBI KX TOCTPOCHHUSI MO TabIUIIE UCTUHHOCTH.

JlornueckuesneMeHTsl B COCTaBe KOMIIbIOTEpa. Tpurrep. Cymmarop.
MHoropa3spsiHbIi CyMMaTop. ITocTpoeHne cxeMm Ha JIOTHYECKUX dJIEMEHTaX
0  3aJJaHHOMY JIOTUYECKOMYBBIPAXKEHHIO. 3aIIUCh JIOTHYECKOIO BBIPpAKECHUSA

10 JIOTUYECKOU CXeMe. MUKpOC.xeMbl U mexrHoiocus ux np0u360()cm6a.
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[IpencraBnenue LeNbIX YUCEN B MaMATH KoMIbioTepa. OrpaHu4eHHOCTh Juarna3zoHa
yucedl NpU OrpaHWYEHUM KOJIMYECTBA paspsanoB. llepenosHeHnue paspsaHOM  CETKH.
be3snakoBble W 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWT. JIBOMYHBINA OIOJHUTCIBHBIA KO
OTPHLIATEIIBHBIX YHCEIL.

[loburoBeie JIOTUYECKUE onepauuu. Jlornueckuii, apupmerrueckuii u
nukianyeckuil capuru. lllugpoBanHne ¢ MomoIpl0 MOOUTOBOM OIEpaly «UCKIIOYAIOIEe
NIJIN».

IIpencraBieHne BEIIECTBEHHBIX YHCEN B IMAMIATH KOMIBIOTEpa. 3Hadanias 4acTb M
HopsiIoK  yucia. Jluama3oH 3HaueHUR BeleCTBEHHbIX uucend. [IpoGiembl XpaHEHUS
BELICCTBEHHBIX 4YMCEJ, CBA3aHHBIE C OTPaHUYECHHEM KOJIMYECTBA pa3psAloB. BeimoaHeHue
olepanuii ¢ BeIeCTBEHHBIMU YHCIAMU, HAKOTIJICHHE OIINOOK TP BHIYMCICHUSIX.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

OmpezerieHre BO3MOXKHBIX Pe3yJbTaTOB pabOTHI MPOCTEHINX aNTOPUTMOB YIIPaBICHHUS
HCIIOJHUTEIISIMA ¥ BBIYMCIIUTEIBHBIX aJITOPUTMOB. OImpenesieHue HCXOIHBIX JaHHBIX, IMPHU
KOTOPBIX aJITOPUTM MOKET JIaTh TPEOYEeMBbI pe3yJIbTar.

OTtanbl pelieHus 3ajJad Ha KoMmmbloTepe. MHCTpyMEeHTalbHbIE CPEACTBA: TPAHCISTOP,
oTiamuuk, npodmmmpoBmUK. KoMmwisgius W HHTEpIpeTanus IporpaMM. BupTyanbHbIC
MAaIIIUHBI.

WNuterpupoBanHas cpena pa3zpaboTku. Metonasl oTiaaku mporpamm. Mcmons3oBaHue
TPacCUPOBOUHBIX TaOmuIl. OTiaagouHblil BeIBOJI. [lomaroBoe BHITIOJIHEHUE MPOTPaMMbL. ToUYKH
octaHoBa. [IpocMOTp 3HaUeHUM NMEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tunbl JaHHBIX:
L[EJIOYMCIICHHBIE, BEUIECTBEHHbIEC, CUMBOJIbHBIE, JIorndeckue. BeTBnenus. CloXHbIE YCIOBUSL.
[ukner ¢ ycnoBueM. I[lukibl 1o mepemeHHOW. B3anMo03aMEHSEMOCTh PA3JIUYHBIX BHUJIOB
uukioB. MuBapuanT nukia. CocTaBieHUE UKIA C UCIOIB30BAHUEM 3apaHee ONpeeIEHHOrO
MHBApHUAHTA IUKJIA.

JlokymMeHTupoBanue nporpamm. Kcnosb3oBanue komMmeHTapueB. [loaroroBka onvcaHus
MpOrpaMMbl U UHCTPYKIUH JJIS TTOJIb30BATES.

ANTOpUTMBI 00pPaOOTKM HATYypaJbHBIX YHCEJ, 3alMCAHHBIX B IMO3WIIMOHHBIX CHCTEMax
CUUCJICHHUS: pazOMeHHe 3alMCH YKCiia Ha OTIeIbHbBIC ITU(pHI,

HaXOXXJICHHE CYMMBI M TPOU3BEACHUS HMUP, HAXOXKICHHE MaKCHMaIbHOW (MUHHMAJIBHOM )
U PHL.

HaxoxneHne Bcex MpOCThIX YHMCET B 3aJaHHOM auamna3oHe. lIpeacraBieHue uucna B
BUJIe HA0Opa MPOCTHIX COMHOXKHUTENEH. ATOPUTM OBICTPOTO BO3BEJICHUS B CTCIICHbD.

O6paboTka gaHHBIX, XpaHAuXcs B paitnax. TekcToBbie U ABOMYHBIC (aiiabl. DaiioBbIe
nepeMeHHble ((aitioBbie ykazatenu). Urtenue u3 ¢aina. 3anuce B ¢aii.

Pazouenue 3amaun Ha nmoazanauu. [logmporpammel (mporeaypsl u GyHkimu). Pexypcusi.
PekypcuBHbie 00beKkThI (PpakTaiibl). PexypcuBHble mpouenypsl U ¢GyHkuuu. Mcnonb3zoBanue
CTEKa 1Sl OpraHU3aluy PEKYPCUBHBIX BHI30BOB.

Hcnonbs3oBaHue CTaHIapTHON OUOIMOTEKU s3bIKa MporpammupoBaHus. [lomkirodueHue
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OMOIMOTEK TMOAIPOrpaMM CTOPOHHUX MPOU3BOIUTENECH. MOAYIbHBIM MPUHIHUI TOCTPOSHUS
IPOTPaMM.

Uucnennsie MeToabl. TouHOE M MPUOMMKEHHOE pelIeHUs 3a7aun. YuCIeHHbIE METObI
pelieHust ypaBHEHHi: MeToj mepebopa, MeETOJ] MOJOBHHHOTO jeneHus. [lpubmmxénnoe
BBIUMCIICHUE JUIMH KPUBBIX. Bhiuucienue miomaneid Guryp ¢ moMoIiplo YMCIEHHBIX METOJIOB
(MeTon MpsSMOYTOJBHUKOB, MeTon Tpameuuit). [louck mMakcumyma (MHUHMMYMa) (QYHKIIUU
OJIHOM MepeMeHHOI METOIOM MOJIOBUHHOTO JICJICHHUS.

OO0OpaboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHble (QYHKIHMU fA3bIKa MPOrpaMMUPOBAHUS
JUisi 00pabOTKU CHUMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKH CHUMBOJIBHBIX CTPOK: MOJICYET
KOJIMYECTBA TOSABJICHUN CHUMBOJIa B CTPOKE, pa3OMEHUE CTPOKH Ha CJIOBA MO MPOOETbHBIM
CUMBOJIaM, TOMCK MOJCTPOKM BHYTPH JAHHOW CTPOKH, 3aME€HA HaWJEHHOW IMOACTPOKH Ha
IpyTyIo cTpoKy. ['eHepaius BcexX cI0B B HEKOTOPOM alipaBUTE, YAOBIECTBOPSIONINX 3aJaHHBIM
orpannueHusM. [IpeoOpa3zoBanue 4ncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl U TIOCIIEIOBATEILHOCTH 4YKcelsl. Boruncienne 0000IMIEHHBIX XapaKTEPUCTHK
3IIEMEHTOB MAaCCHBA WM YHCIOBOW IOCIIECAOBATEIBHOCTH (CYMMBI, POU3BENCHUS, CPETHETO
apu(MEeTHIeCKOro, MHHUMAIBHOTO M MaKCHMaJbHOTO JJIEMEHTOB, KOJUYECTBA DJIEMEHTOB,
YAOBJIETBOPSAIONINX 3aJaHHOMY YCJIOBHIO). JINHEHHBIN TOMCK 3aJaHHOTO 3HAYEHUS B MACCHUBE.

CopTupoBKa OTHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKH (METOJ My3BIPHKA,
METOJT BBIOOpA, COpPTHUpOBKa BcTaBKkamu). COpPTHpOBKA ciausHUEM. bwicTpas copTHpoBKa
maccuBa (asroputm Quicksort). JIBOWYHBIN MOKUCK B OTCOPTHPOBAHHOM MacCHBE.

JIBymepHble MaccuBbl (MaTpulbl). ANTOPUTMBI OO0paOOTKM JBYMEPHBIX MAacCHBOB:
3aMOJIHEHUE JIBYMEPHOTO YMCIOBOTO MAacCHBa IO 33/JaHHBIM IpaBWJIaM, TOMCK JJIEMEHTa B
JBYMEPHOM MAacCHBE, BBIYHCIICHHE MakKcUMymMa (MHHAMyMa) ¥ CYMMBI DJICMECHTOB
JIByMEPHOT'O MacCHBa, MEPECTaHOBKA CTPOK U CTOJOIOB IBYMEPHOTO MacCHBA.

Paspabomka npoepamm 0ns peuienuss npocmolx 3a0a4 anaiusza Oanuvix (Ouucmra OaHHLIX,
Kiaccugurayus, aHaiu3 OmKIOHEHULL).

NudopmaninoHHbIE TEXHOIOTHH

TekcroBslil poueccop. Penakruposanue u popmatupoanue. [Iposepka opdorpaduu u
rpammaTuku. CpencTBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM Iporeccope. Mcnonbs3oBanue
ctusieid. CTpyKTYpUPOBAHHBIE TEKCTOBBbIE JOKYMEHThl. CHOCKH, orjiaBieHue. KosmekTuBHas
pabota ¢ JokyMeHTamMH. HHCTpyMEHTHI PEIEH3UPOBAHUS B TEKCTOBBIX MPOIECCOPAX.
O6naynsie cepBuchl. [lenoBas mepenucka. Pedepar. [lpaBuna uutupoBaHusi UCTOYHUKOB U
odopmiienust oudbmuorpaduyeckux ccpliok. OdopmiieHre CrucKa JUTEPaTyphbl. 3HAKOMCTBO C
KOMITBIOTEPHOU BEPCTKOMN TEKCTA. Texanueckue cpelncrTaa BBOJA TEeKCTa.
Crenuanu3upoBaHHbBIE CPEACTBA PEIAKTUPOBAHUS MATEMATHIECKUX TEKCTOB.

Anamu3  gaHHbiX. OCHOBHBIE 3aJaud  aHajW3a JIaHHBIX:  [POTHO3MPOBAHUE,
KjIaccuduKanus, Kiactepusanus, aHanu3 oTkioHeHui. [locienoBaTenbHOCTh pelleHus 3aja4
aHaju3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIIEHKA KauyecTBa JaHHBIX, BHIOOD
W/UIM  TIOCTPOGHHWE  MOJENH, TNpeoOpa3oBaHWe  JaHHBIX, BH3yalu3alus JIaHHBIX,
UHTEpIIpEeTaIus pe3yabTaToB. [I[porpaMmMHbIe CpecTBa U HHTEPHET-CEPBUCHI 711 00pabOTKH U
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NpeACTaBiIeHUsl JaHHBIX. bonbinne paHHble. MaimuHHOe oOydeHue. HumennekmyanbHbll
AHANU3 OAHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaOmuIll. BhluucieHue cymmbl, CpeaHEro
apudmeTrueckoro, HauboiblIero (HaMMEHbBIIET0) 3HAYCHHS auana3oHa. BoluucieHue
Kod(uUlIMeHTa KOPPeNIAluH ABYX psSAoB AaHHBIX. [locTpoeHue cTosi04aThiX, JIMHEWYATHIX U
KpyroBeix auarpamm. Iloctpoenne rpaduxoB (ynkuwmii. [lonbop nuHUM TpeHAa, pelieHue
3a/1a4 MPOTHO3UPOBAHMSL.

UucnenHoe pelleHre ypaBHEHUN C MOMOIIBI0 Moadopa nmapamerpa. OnTuMu3amus Kak
MOKWCK HAWIY4YIEero pelIeHus B 3aJaHHBIX ychoBusX. lleneBas ¢yHKIuUs, OrpaHUYEHUS.
JlokanbHble U TI00aTbHBI MUHUMYMBI LieJeBoi QyHkuuu. Pemenue 3amad ontuMusaium ¢
MOMOIIBIO ANEKTPOHHBIX TaOIUII.

11 KITACC
TeopeTudeckre 0OCHOBbI HHPOPMATHKU

TeopeTnueckre MOAXOJbl K OLIEHKE KOJIWYecTBa MH(pOpManuH. 3aKOH aJJUTUBHOCTH
uHpopmanuu. Popmyna Xaptiu. Uadopmanus u BepositHocTs. @opmyia lllenHona.

Anroputmsl cxxkatusa gaHHbIX. Anroputm RLE. Anroputm Xaddmana. Anropurm LZW.
ANTOPUTMBI CXKAaTUS MAHHBIX C TMOTEPSAMH. YMEHBbIIEHHWE TIyOUHBI KOJAMPOBAHMS IBETA.
OcHoBHbIe naen anroputMoB cxatus JPEG, MP3.

CKopocTh Tepeiayu JaHHbIX. 3aBUCUMOCTb BPEMEHHU Neperadyd OT MH(POPMalUOHHOTO
0o0béMa NaHHBIX U XapaKTEPUCTUK KaHalla CBsA3W. [IpHYMHBI BOSHHMKHOBEHUS OLIMOOK IPHU
nepenade gaHHbiX. Kopmbl, mo3Bojsiomue OOHapy>KMBaThb U HCIPABIATh  OIIMOKH,
BO3HUKAIOIIKE MPU Iepenade JaHHbIX. Paccrostnue XsammuHra. KogupoBaHue ¢ MOBTOpEHUEM
ouroB. Koapl XammuHra.

Cucrembl. KoMmmoHeHThl cucTeMbl M UX B3auMmojeilictBue. CucreMHblil 3ddexT.
VYmpasnenue kak ”HGOPMAIUMOHHBIH TTpotiecc. OOpaTHas CBA3b.

Monenu wu  MogxenupoBanue. Llens MonenupoBanus. COOTBETCTBHE — MOJEIHU
MOJIETUPYEMOMY OOBEKTY WJIU IPOLECCY, LIeTU MojieaupoBanusa. GopManuzanus NpUKIaIHbIX
3a/1a4.

[IpencraBnenue pe3ynbTaTOB MOJECIMPOBAHUS B BUJE, YIOOHOM JJIsi BOCHPHUSATHS
yenoBekoM. ['paduueckoe nmpecTaBieHne TaHHBIX (CXEMbI, TAOIHIIBI, TPAPUKH).

I'padbr. OcHoBHBIe ToHATHS. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTpHI]
CMEXXHOCTH, BECOBBIX MAaTpHIl, CIHUCKOB CMEXHOCTU. PellleHue anropuTMUYecKUx 3ajaad,
CBSI3aHHBIX C aHAM30M TpadoB (MOCTPOCHHUE ONTHUMAILHOTO ITYTH MEXy BepIInHAMHU Tpada,
OmNpe/ieJICHHe KOJIMYECTBAa PAa3IMYHBIX MyTe MexJy BepIIMHAMU OPUEHTHUPOBAHHOTO
AIUKIINIECKOTo rpada).

Hepesbs. bunaproe nepeBo. [lepeBbs noucka. CriocoOsr 00xoaa nepesa. [IpencraBnenue
apu(MeTH4eCKUX BBIpAXXCHUU B BHUAE JAepeBa. [IMCKpeTHBIE WUTPHI JIBYX UTPOKOB C IIOJHOM
uHpopmanuend. [loctpoenue nepeBa mepebopa BapUaHTOB, OMHMCAHME CTPATETMH WIPbl B
Tabnu4HOU (popMe. BHIUTpHINIHbIE U TPOUTPHIIIHBIC TTO3UIIMH. BBIMTPHINIIHBIE CTPATETHH.

CpenctBa  HMCKYCCTBEHHOro  uHTeiekTa. CepBUCHI  MAllMHHOTO  TepeBoja M
pacrio3HaBaHus ycTHOW peun. KorHutuBHbIE cepBUCHl. WMaeHTuGUKAUMs U  TMOUCK

10
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n300pakeHuii, pacno3HaBanue Jml. CamooOywarommecs CHCTEMBL. VCKYCCTBEHHBIN
MHTEJUIEKT B KOMIIBIOTEPHBIX UIrpax. Mcronb30BaHne METOI0B UCKYCCTBEHHOTO UHTEIIEKTA B
oOyyaromux cucreMmax. lcronb3oBaHME METOAOB HCKYCCTBEHHOI'O HWHTEJUIEKTa B
pobororexnuke.  MurepHer  Bemedl.  IlepcnexkTuBbl ~ pa3BUTUS ~ KOMIBIOTEPHBIX
WHTEIUICKTyalbHbIX cucTeM. HellpoHHbIE ceTH.

ANTOpPUTMBI U IPOrPAMMUPOBAHHE

@opManusanus MoHATHA anroputMa. Mammuaa TeropuHra Kak yHMBEpCaJIbHAash MOJECIb
Bbruncienuil. Tesuc Yépua-Triopunra. Mawuna Ilocma. Hopmanvhvie ancopugmol Mapkosa.
Aneopummuuecku  Hepazpewiumvle  3adauu. 3aoaua  ocmanosa.  Hegoszmoodicnocmo
A8MOMAMUYecKoti OMaaoKu npocPamm.

OneHka CII0XKHOCTU BbIUMCIEHUI. Bpems paboTbl 1 00BEM HCNONB3YEMOW NaMSTH, UX
3aBUCUMOCTh OT pa3Mepa HUCXOJHBIX JaHHBIX. OLEHKa acCUMOTOTUYECKOM CII0XKHOCTU
QITOPUTMOB. AJITOPUTMBI MOJIMHOMHANIBHON ciokHOCTH. [lepeOopHbie anroputmsel. [Ipumepst
Pa3IUYHbIX AITOPUTMOB PEUIEHUS OJHOM 3a/1auu, KOTOPbIE UMEIOT Pa3IN4HYIO CIOKHOCTb.

[Touck mNpocThIX 4YMCEN B 3aJaHHOM JUala3oHE C IOMOINBIO AJITOPUTMA «PEIIETO
OpatochenHar.

MHoropa3psiiHbI€ LeNbIe YUCIIa, 334a4H JUTMHHON apu(pMETHKH.

CnoBapu (acconmuaTUBHBIE MAacCHUBBI, OToOpaskeHus). Xom-tabnunbsl. [locTpoenue
an(aBUTHO-YACTOTHOTO CJIOBAps JAJIsl 3aJaHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM A3blKe. Buvidenenue nocnedosamenvHocmel no
wabnony. Pecynapusie svipasicenus. Yacmommowlil ananus.

Creku. AHnanus MIPaBUIILHOCTH CKOOOYHOTO BBIPAYKCHUS. Brruucnenne
apu(PMETHYECKOr0 BbIPAXKEHHUSI, 3alIICAHHOTO B MOCTPUKCHON popMe.

Ouepenu. Mcnonp3oBaHue oduepen 1isl BDEMEHHOIO XPAHEHUS JaHHBIX.

Cssznvie cnucku. Peanuzayus cmeka u ouepeou ¢ noMoubto CEA3HbIX CHUCKOS.
Anroputmsl Ha rpadax. [TocTpoeHrne MUHIMAaIbHOTO OCTOBHOTO JIEPEBa B3BEILIEHHOTO

CBSI3HOT'O HEOpUEHTUpPOBaHHOTO rpada. O6x00 epaga 8 2NYOUHy.
O6x00 epagpa 6 wupuny. KomuuecTBO pazIMUHBIX MyTEH MEXAYy BepLIIMHAMH
OPUEHTUPOBAHHOTO AIUKINYECKOTO Tpada. AIroputm JIelKCTpHI.
Aneopumm @notioa-Yopwanna.
JepeBbs. Peanuzanus nepeBa ¢ IOMOIIbIO CCBUTOYHBIX CTPYKTYp. [IBonuHbIe (OMHapHbBIE)
nepesbs. [locTpoeHue aepeBa il 3aAaHHOTO apuMETHIECKOTO
BbIpakeHusl. PexypcuBHbIE anropuTMbl 00Xxoaa AepeBa. Mcnonb3oBaHue cTeka U ouepeau JUis
o0xoma nepena.

Jlunamudeckoe NpOrpaMMUpOBaHHE KaK METOJl pelIeHHs 3aJad C COXpaHECHUEM
NPOMEXYTOUHBIX  PE3YNbTATOB. 3aJauyd, pellaeMble C TMOMOIIbIO  JIMHAMUYECKOTO
IPOTPaAaMMHPOBAHMS: BBIYUCIEHUE PEKYPCUBHBIX (DYHKIWH, MOJACYET KOJIMUYECTBA BApPHAHTOB,
3aJ1a4l ONTUMU3ALINH.

[Tonatue 00 OOBEKTHO-OPHEHTUPOBAHHOM MPOTrpaMMHpOBaHUU. OOBEKTHI U KIIACCHI.
CgoiicTBa 1 MeTObI 00BEKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpamm

11
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Ha OCHOBE O0OBEKTHO-OPUEHTUPOBAHHOTO MOJIX0/1a.
Wukancynsius, HacaeA0BaHue, TOTUMOPPU3M.

Cpenbl ObicTpolt pa3pabotku mporpamm. [IpoexktupoBanue untepderica moab30BaTes.
Hcrnonb30BaHKe TOTOBBIX YIPABISIEMbIX 3JIEMEHTOB JIJIsl IOCTPOCHUS UHTEpdeiica.

00630p sA3BIKOB MporpamMmmupoBanus. [IoHsATHE 0 mapagurMax MporpaMMHUpPOBaHUS.
H3yuenue 6mopo2o A3vika npocpammuposanusl.

HNudopmanioHHble TEXHOJIOTUN

OTanbl  KOMIIBIOTEPHO-MATEMAaTUYECKOIO0  MOJEIMPOBAHUS: IIOCTAaHOBKA  3a/ayu,
pa3paboTka MOJENH, TECTUPOBAHME MOJEIH, KOMIIBIOTEPHBI HKCIEPUMEHT, aHalu3
pe3yAbTaTOB MOAECIHPOBAHMUS.

Juckpernzanus INpud MaTEMaTUYECKOM MOJECIMPOBAHUN HEMPEPHIBHBIX IPOLECCOB.
MonenupoBanue ABMXKeHHs. MojenupoBaHue OWOJIOTMUECKHX CHCTeM. MareMaTtuyeckue
MOJIEJIA B 3KOHOMUKE. BhIUNCIUTEIBHBIE SKCIIEPUMEHTHI C MOJICIISIMHU.

OO0OpaboTka pe3ynbTaTOB HKCIEpHUMeHTa. MeToa HauMeHbIIUX KBaapaToB. OIleHKa
YHUCIIOBBIX IAapaMeTPOB MOJCIMPYEMBbIX OOBEKTOB U MpolleccoB. BoccTaHoBieHue
3aBUCUMOCTEN IO pe3ysbTaTaM dKCIIEPUMEHTA.

BepositHocTtHbie Monenu. Metonsl Monrte-Kapno. MMuTannoHHOe MOEIUpOBaHUE.
CucreMbl MaccoBOIro 00CITyKUBAHHUSL.

Tabmuunbie (pensiimoHHbIC) Oa3bl MaHHBIX. Tabnuila - TpeacTaBiICHUE CBEICHHUM 00
OOHOTHIHEIX 0OBekTax. Ilome, 3ammch. Kimou Tabaumel. Pabota ¢ roroBoit 0a30i JaHHBIX.
3anonHenue 0a3bl JaHHBIX. [lonCK, copTHpPOBKA U (DUIBTPALIMS TaHHBIX. 3alpPOChl HA BEIOOPKY
JAHHBIX. 3aIIpoCkl ¢ TapaMeTpaMu. Beraucisiemsle osist B 3arpocax.

MHuorotabiauuabie 0a3bl JTaHHBIX. THIBI CBS3€M MEXIy TaOnuiamMu. BHEMIHWI KIrOd.
[{emocTHOCTH 0a3bl TAHHBIX. 3aMPOCHI K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

OcHosHnble npunyunvl Hopmanuzayuu 6as Ooaumuvix. Aszeix ynpaenenus danuvimu SQL.
Co3z0anue npocmuix 3anpocos Ha a3vike SQL Ha 6b160pKy 0aHHbIX U3 00HOU MAOIUYDL.

Hepensayuonnsie 6asvl 0anuvix. IKcnepmuule cUCnembl

WNurepuer-npunoxenns. [loHstue o cepBepHOM M KIMEHTCKOW 4YacTAX CauTa.
TexHomorust «KJIUEHT - cepBep», €€ mocTomHcTBa M HepocTatku. OcHOBHI si3pika HTML u
kackamabix Tabmmi ctwiei (CSS). Crenapum Ha s3bike JavaScript. d@opmbl Ha BeO -
CTpaHHILIE.

Pasmemienue BeO-caiiToB. Yciayra XxocTuHra. 3arpyska (aiaoB Ha CaidT.

BBoa m300pakeHuil ¢ MCMOIBb30BAHNEM PA3IUYHBIX HU(POBBIX yCTPOUCTB (LIU(PPOBBIX
¢doTroanmapaToB u MUKPOCKOIIOB, BHICOKaMep, CKAHEPOB U JPYTUX ycTpoicTB). [ paduueckuii
penakrop. Paspemenue. KagpupoBanme. UcnpaBnenue mnepcnekTuBbl. ['mcrorpamma.
Koppexkuust ypoBHeil, koppekius 1seta. ObecuBedrBaHNe BETHBIX M300pakeHHd. Perymisb.
Pa6ora ¢ obnactsimu. OUIBTPHIL.

Mmuorocnoitasie n3obpaxenus. TekcroBeie cion. Macka cnost. Kananel. Coxpanenue
BbIIeNieHHOW oOnactu. IloaroroBka wiumocTpanuii ansi BeO-callToB. AHUMHUPOBAHHBIC
U300pakeHusl.

Bekropnas rpaduka. IlpumutuBbl. VM3MeHeHHe mopsika 3JIeMEHTOB. BripaBHHBaHHE,
pacnpenenenue. ['pynnupoBka. Kpusbsie. @opmaThl BEKTOpPHBIX PUCYHKOB. lcnonb3oBanue
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KOHTYpOB. Bekropusanus pacTpoBbIX H300paKeHHI.

[TpyHIMIBI TOCTPOEHUS U PENAKTHUPOBAHUSA TPEXMEPHBIX Mozeneld. CeTOYHbIE MOJAEIH.
Marepuanesl. MonenpoBanne UCTOYHUKOB OcBellleHus1. Kamepsl. AIJTMTUBHBIE TEXHOJIOTUU
(3D-npunTepsl). [ToHATHE O BUPTYaIBHON PEaIbHOCTH U JIOTIOJIHEHHOH PEabHOCTH.
[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA [TPOTPAMMEBI 11O UHOOPMATUKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHUA

JIMYHOCTHLIE PE3VJIBTATHI

JIMYHOCTHBIE pE3yNbTaThl OTPAKAIOT TOTOBHOCTH M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBaThCS  C(HOPMHUPOBAHHOM BHYTPEHHEW TMO3UIUEH JIMYHOCTH, CHCTEMOU
[IEHHOCTHBIX OpPUEHTALIUM, MO3UTUBHBIX  BHYTPEHHHX yOexIeHui,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM HEHHOCTSM POCCUICKOTO oO1iecTna,
pacimpeHue )KU3HEHHOTO OIbITa U OTbITa ACSATEIIbHOCTH B MPOLIECCe pealh3allii CPpeCTBAMU
y4eOHOTr0 MpeMeTa OCHOBHBIX HAIIPABJICHUN BOCITUTATEIILHOMN €SI TEIbHOCTH.

1) TPaXIaHCKOTO BOCTIMTAHMSI:

OCO3HAHHWE CBOWX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTCH, YBaXCHHE 3aKOHA U
NPaBOMOPS/IKA, COOJIOJICHHE OCHOBOMOJATAIOIMX HOPM HMH(DOPMAIIMOHHOTO TIpaBa M
nH(pOpMaIIMOHHON OE30TMIaCHOCTH;

TOTOBHOCTh TPOTHUBOCTOSITh HICOJOTUM 3KCTPEMH3Ma, HAIlMOHAIW3Ma, KceHodoOuw,
JTUCKPUMUHAITUH TI0 COIMATILHBIM,  PEIUTHO3HBIM, PacoBBIM,
HAIIMOHAJIBHBIM MTPH3HAKAM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NaTPUOTUYECKOTO BOCTTUTAHUS:

[ICHHOCTHOE OTHOIICHHWE K MCTOPHYECKOMY HACJIEIWI0, MOCTHKEeHUsIM Poccuu B Hayke,
UCKYCCTBE, TEXHOJIOTUSAX, TIOHUMAaHWE 3HA4YeHUS WH(POPMATHKM KaK HAYKH B OKU3HH
COBPEMEHHOTI'0 00IIECTBA;

3) JTyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSL:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHHUS; CTIOCOOHOCTh
OIICHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUCHTUPYSICh Ha MOPaIbHO-
HPaBCTBEHHbIE HOPMbI U [IEHHOCTH, B TOM uuciie B cetu HTepHeT;

4) ACTETUYECKOIO BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKJIIOYAs JCTETUKY HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA;

CrocOOHOCTh BOCIIPUHUMATH Pa3IMYHbIE BUBI HCKYCCTBA, B TOM YHCJIE€ OCHOBAaHHOTO Ha
UCTIOJIb30BaHUN UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) (U3UIECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh 3I0pOBOrO0 H Oe3omacHOro oOpa3a KH3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBBIO, B TOM YHCIIE 3a CUET COONMIO/ICHUsT TpeOOBaHMI Oe30MmacHoM
9KCIUTyaTalliy CPEJICTB MH(MOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA,
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6) TPYAOBOTO BOCITUTAHHMS:

TOTOBHOCTh K  AKTUBHOM  JEATENIFHOCTH  TEXHOJOTMYECKOM W COIMaIbHOU
HANpaBJIeHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSTENFHO BBITOIHSATH
TaKylo AEATEIbHOCTS;

UHTEpec K cdepaM NpoecCHOHANBHONW NeATENbHOCTH, CBA3aHHBIM ¢ MH()OPMATHKOM,
IpOrpaMMHUPOBAHUEM U MH(OPMALMOHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHKCHHUSAX
HayKd MHQOPMATHUKU U HAYYHO -TEXHHYECKOTO IPOrpecca, yMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOD OyayIiei npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE dKU3HEHHBIE IJIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPa30BAHMIO HA MPOTSKEHUH BCEH
KU3HU;

7) OKOJIOTHYCCKOI'O BOCIIMTAHU A
OCO3HAHHE TJ100aJIBLHOTO XapaKTepa 3KOJOTINMYCCKUX HpO6J’I€M u HYTeﬁ HUX pCHICHUA, B
TOM 4HUCJIC C y‘{éTOM BO3MOXKHOCTEH I/IH(l)OpMaLII/IOHHO'KOMMYHI/IKaHI/IOHHBIX TeXHOHOFHfI;

8) LEHHOCTU Hay4YHOT'O TO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHST HAYKH, JIOCTIDKCHHUSIM HAyYHO-TEXHHMYECKOTOo Tmporpecca U OOIIECTBEHHOU
NPAKTUKH, 3a CYET MNOHMMAHHUS PO HHPOPMAIMOHHBIX PECYPCOB, MH(POPMALMOHHBIX
IPOLECCOB U MH(POPMAIIMOHHBIX TEXHOJIOTHH B YCIOBUAX LU(POBOM TpaHCHOpMaIII MHOTHUX
cdep )KU3HU COBPEMEHHOTO O0IIECTBa;

OCO3HAHME LIEHHOCTH HAYYHOW JESATENbHOCTH, TOTOBHOCTh OCYHIECTBISATh MPOEKTHYIO U
UCCJIEIOBATENbCKYIO IESITEIbHOCTh MHAUBHUIYAIbHO U B TPYIIIE.

9) HIMOLMOHAIBHBIN UHTEJUIEKT, MPEANoIaraonmi copMUpOBaHHOCTS:

CaMOPETYJIUPOBAHMS, BKJIFOUYAIOILIETO CaMOKOHTpOJIb, yMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTH AaJalTUPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHHUSM U MPOSBIIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKIIOYAIOIIEH CTpPEMJIEHHWE K JOCTH)KCHHIO LIeJId M YCHexy,
ONTUMM3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh, HCXO/S U3 CBOMX BO3MOKHOCTEH;

AMMATHH, BKIIOYAIOMIEH CIMOCOOHOCTh MOHUMATh AMOLIMOHAIBHOE COCTOSHUE APYTHUX,
YUUTBIBaTh €r0 MpPHU OCYIIECTBICHUH KOMMYHHKAIMH, CIOCOOHOCTh K COYYBCTBUIO U
COIEpPEKUBAHUIO;

COLIMAIbHBIX HABBIKOB, BKITIOUAIOLINX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHUS C APYTUMHU
JOJIbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHPIUKTHI.

METAITIPEAMETHBIE PE3VJIBTATBI

B pesynbrate m3ydeHus WHPOPMATUKH HA YPOBHE CpPEAHETO OOMIETO O0pa3oBaHUS Y
obOyuyaromerocss OyayT chOpMUPOBaHBI METANpPEeJAMETHBIE pPE3yJbTaThl, OTPAKCHHBIC B
YHUBEPCABHBIX YUCOHBIX JICHCTBUAX, & IMCHHO - MTO3HABATEIbHBIC YHUBEPCATIbHBIC yUeOHBIC
NCHCTBUS, KOMMYHUKATHBHBIC YHHBEPCAJIbHBIC Y4YCOHBIC JICWCTBHUS, PETYJIATHBHBIC
YHUBEPCAJIbHBIC YUCOHBIC JICUCTBHSI, COBMECTHAS JACATCIIBHOCTD.
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Ilo3HaBaTebHbBIE YHUBEPCAJbHBIC y‘lﬁﬁHbIe HeﬁCTBHH bazoBrie mornueckue
JIEUCTBUSL:

CaMOCTOSTENBHO (HOPMYIMPOBATH M aKTyallM3UpOBaTh MpoOIEMy, paccMaTpuBaTh e&
BCECTOPOHHE;

YCTaHABJIMBATh  CYMIECTBEHHBI TPU3HAK WM  OCHOBAaHHUS Ui  CpaBHEHUS,
KJ1acCUuPUKAIMKU U 0000IIECHHUS;

OTIPEICIIATH LEH ACeATeILHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPUU UX JOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHSI B pACCMAaTPUBAEMBIX SIBIICHUSX; pa3padaThIBaTh
TUTaH PENICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MATEPUAITBHBIX U HEMATEPHUATbLHBIX
pecypcoB;

BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTb, OLIEHUBATh COOTBETCTBUE PE3YyJbTATOB IENSIM,
OIICHUBATh PUCKH MOCJIEICTBUIA JEATEIHHOCTH;

KOOPJIMHUPOBATh M BBINOJHITH PaOOTy B YCIOBHUSX PEaTbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MTPOOIEM.

bazoBble uccienoBaTenbCKue ACUCTBUS:

BJIa/ICTh HABBIKAMHU y4eOHO-HCCIIEeI0BATEIBCKON U IPOEKTHOM NIeATEeIbHOCTH, HABBIKAMU
paspernieHus mpoodiieM, ClIOCOOHOCTHIO 1 TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJ/IOB
pelIeHHs] MPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO PA3IMYHBIX METO/IOB TO3HAHUS;

OCYIIECTBIISITh PA3JIMYHBbIE BUIBI JIEATEIHLHOCTA IO TOJYYCHHIO HOBOTO 3HAHUS, €r0
UHTEPIIpETAINH, TPEoOPa30BAHUIO0 U TIPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYAIUsX, B TOM
YHUCJIe MPU CO3/IaHUH YUEOHBIX U COI[UATBHBIX MPOEKTOB;

dbopMHUpPOBaTH HAYYHBIN TUIT MBIIIICHUS, BIaI€Th HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSATUAMH U METOJIaMH;

CTaBUTh U (OPMYTUPOBATH COOCTBEHHBIE 3a/lauyd B 0Opa30BaTEIbHON JEATEILHOCTH U
YKU3HEHHBIX CUTYaIUAX;

BBISIBIIITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTYallM3UPOBATh 3aJlayy, BBIJIBUTATh
TUINIOTE3y €€ pEIIeHUs, HAaXOJWUTh apryMEHThl MJis JOKa3aTelbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh apaMeTpPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATH MOJTYUYEHHBIE B X0JI€ PEIICHUS 3314l PE3YIbTaThl, KPpUTUUECKU
OIICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSIX; JaBaTh
OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIN OTIBIT; OCYIIECTBIISITH
I[eJICHANIPABICHHBIN MTOUCK IEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBUS B MPO(ECCHOHATHHYIO
cpeny;

yMETh TIEPEHOCUTh 3HAaHHWS B TIO3HABATEIbHYID M TMPAKTHYECKyl0 00JacTu
KU3HEACATEIILHOCTH;

yMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC WJCU, MpeajaraTh OPUTHHAIBHBIC TMOAXOJbI U PEIICHHS, CTaBUTh
poOJIEMBI U 3371a4H, TOMYCKAIOIINE AIbTCPHATHUBHBIC PEIICHUS.

PaGota c undopmarueii:
BJIQJCTh HAaBBIKAMHU TMOJYYCHHs] HWH(GOPMAIIMM W3 HWCTOYHUKOB pa3HBIX THIIOB,
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CaMOCTOSITEIHHO OCYIISCTBIIATh TIOWCK, aHalN3, CHCTEMATH3AlHWI0 W HWHTEPIIPETAINIO
UHGOPMAIIUH PA3IUYHBIX BUIOB U (OPM MIPEICTABIICHUS;

co3laBaTh TEKCThI B PA3IMUYHBIX (opmarax ¢ ydéToM Ha3HaYeHUs HHPOpPMAIUU U
IIEJICBOW ayIUTOPHH, BEIOWpAst ONTHMAIBHYIO (DOPMY TIPEICTABIICHUS U BU3YATH3AIUH;

OIICHUBATh JIOCTOBEPHOCTh, JISTUTUMHOCTh HH(POPMAITUH, €€ COOTBETCTBUEC MPABOBBIM H
MOPaTbHO-3THIECKUM HOpMaM;

UCIIOJIb30BaTh CpPEICTBa HWH(OPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pEIICHMH KOTHHTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKHA OC30MaCHOCTH, THTUEHBI, PECYPCOCOECPEIKECHHUS, TPABOBBIX
U 3THYECKHUX HOPM, HOPM MH(POPMAIIMOHHOM 0€30MaCHOCTH;

BJaJICTh HaBBIKAMHM PACIIO3HABAHWS W 3allUThl HMHGPOpMAIMK, HWHOOPMAIIMOHHOM
0e30ITaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHbIEC Y4eOHbIE e CTBUS
Ob6menue:

OCYIIECTBIIATh KOMMYHUKAIIMHU BO BCEX cepax KU3HU;

pacro3HaBaTh HeBepOallbHbIE CpEICTBAa OOIIEHUS, MOHUMATh 3HAYEHHE COIHMATbHBIX
3HAKOB, PaCMO3HaBaTh MPEAMOCHIIKA KOHPIUKTHBIX CUTYAIMI U CMSATYaTh KOH(IUKTHL;

BIIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOJCHCTBHUSA, apTryMEHTHPOBAHHO
BECTH JIUAJIOT, YMETh CMATYaTh KOH(JIUKTHBIE CUTYyAIINH;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHUSA C HUCIOJIb30BAHHEM S3BIKOBBIX
CPEACTB.

CoBMecTHAs IeATEIbHOCTD:

MOHMMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIUBUIYaJIbHON pabOTHI;

BBIOMpAaTh TEMATUKY U METOJbI COBMECTHBIX JEUCTBHUH C Yy4€TOM OOIIUX HMHTEPECOB
BO3MOHOCTEH KayKJI0r0 YJICHA KOJJICKTHBA;

MPUHUMATh 1EIM COBMECTHOM JEATEIbHOCTH, OPTraHU30BbBIBATH W KOOPJIAWHHUPOBATH
JIEUCTBUS 110 UX JOCTMIKEHHUIO: COCTABIATH IUIAH JCHMCTBUM, pacHpedcssiTh POJU C YYETOM
MHEHUH y4aCTHUKOB, OOCYKJATh Pe3yJIbTaThl COBMECTHOUN paOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO YYaCTHHUKA KOMaH/Ibl B OOIIUN PE3ynbTaT
1o pa3paboTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE IPOEKTHI, OLIEHUBATH MJEHU C IMO3ULUUHA HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKOW 3HAYUMOCTH;

OCYIIIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TOBEJICHUE B PA3JIUYHBIX CHUTYyalUsX,
MPOSIBJISITH TBOPUECTBO M BOOOpaKEHHUE, OBITh MHUIIMATHBHBIM.

PeryasitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS
Camoopranu3zanusi:

CaMOCTOSATEIBHO OCYIIECTBIIATH MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOW JESATEIHHOCTH U
KU3HCHHBIX CUTYaITUAX;
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CaMOCTOSATEIBHO COCTABIISTh IUIAH PEIICHUS MPOOIEMBI C YIETOM NUMEIOLINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOUYTEHN; 1aBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsATh paMKH y4e€OHOI0 MPEAMETA Ha OCHOBE JIMYHBIX NPEANOYTEHHI; 1€TIaTh
OCO3HAHHBIN BBIOOD, apIyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO W MPOSBICHHUIO IIHPOKOM SpPyIHMLMHU B Pa3HBIX
00JacTsIX 3HaAHWM, TOCTOSIHHO NOBBILIATH CBOM 00pa30BATEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTpPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTb, OIECHUBATH
COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJIQJICTh HAaBbIKAMU TIO3HABaTENbHOM pedliekcMM Kak OCO3HAHUS COBEpIIAEMbBIX
JIEUCTBHUM M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUM, UCIIOIH30BAThH MPUEMBI
pedrekcuu 11t OLIEHKU CUTYyallud, BEIOOpA BEPHOTO PEIICHNS;

OIICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PEIICHHUS 110 UX CHUKEHHUIO; TPUHUMATh

MOTHUBBI M a@pTYMEHTHI APYTHUX MPU aHATU3€ PE3yJIbTAaTOB JEATEIbHOCTH.

[TpunsiTus cedst u qpyrux:
NPUHUMATH ce0s1, TOHUMasi CBOU HEJOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI H APT'YMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB JIEATEIHHOCTH;
pHU3HABaTh CBOE MPABO U MPABO APYTHUX HA OLIUOKY;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMU JPYTOro YEIOBEKa.

INPEJIMETHDIE PE3VJIBTATDBI

B mpomecce wu3ydenus kypca uHpoOpMaTHKH yrayOn€HHoro ypoBHs B 10 kmacce
o0yyarommmMucs OyAyT JOCTUTHYTHI CIeYIOIINE TPEIMETHBIC PE3yJIbTaThl:

BJIQ/ICHUE TPEJICTABICHUSMU O POJIM MH(GOPMAlMK U CBSI3AHHBIX C HEW MpPOLECCOB B
IpUpOJIe, TEXHUKE U OOLIECTBE, MOHITUIMH «HHPOpPMaLUA», «MHPOPMALMOHHBIN MPOIIECCH,
«CHUCTEMay», «KOMIIOHEHTbI CUCTEMBD», «CUCTEMHBIN 3P deKT», «MH(POPMALMOHHAS CUCTEMAY,
«cucTeMa yrpaBJeHUSY;

BJIQJICHHE METOAaMHM ToucKa HHpopManuu B ceTd VHTepHeT, yMeHue KpUTHYECKU
OLICHMBaTh MH(QOpPMAIUIO, IOJYUYEHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepU30BaTh OOJIbIIME JAaHHbIEC, MPHUBOJUTH MPUMEPHl MCTOUYHUKOB HMX
NOJIYYEHUS U HaIpaBJieHUS UCIOJb30BAHUS, YMEHUE KIacCU(UUUPOBATh OCHOBHBIE 33Jauu
aHanM3a JaHHbBIX (IPOTHO3MpPOBaHUE, KiIacCUUKalUs, KIacTepu3alus, aHaJIU3 OTKIOHEHUI),
NOHUMATh MOCJIEA0BATEIBHOCTh PEIICHH 3a/1a4 aHAJIN3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYHUCTKA M OIEHKAa KayecTBa JAHHBIX, BHIOOP W/MIM TOCTPOCHHE MOJEIH, MpeoOpa3oBaHue
JAHHBIX, BU3yaJIU3alUsl JaHHbBIX, MHTEPIPETalus PE3yIbTaTOB;

NOHMMAaHNE OCHOBHBIX MPHUHLMUIIOB YCTPOMCTBA M (YHKIIMOHHUPOBAHHUS COBPEMEHHBIX
CTallUOHAPHBIX ¥ MOOWJIBHBIX KOMITBIOTEPOB, TEHICHIMH pa3BUTUS KOMIIBIOTEPHBIX
TEXHOJIOTHIf;

BJIa/ICHHUE HaBbIKAMU pabOThl C OINEpaIlMOHHBIMU CHCTEMaM{, OCHOBHBIMH BHUJAMU
IpPOrpaMMHOI0 o0ecrieueHust AJisl pellieHrs yueOHbIX 3a/1a4 10 BEIOpaHHOM criennaaIn3aluu;
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HaJIM4Yue MPEACTABICHUN O KOMIBIOTEPHBIX CETAX UM UX POJU B COBPEMEHHOM MHpE, O
0a30BBIX NPHUHIMIIAX OPraHU3alNUUA U (PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeil, 00 00Iux
NPUHIMIAX Pa3pabOTKU U PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKECHHUI;

NOHMMAaHHE YIpo3 HH(POPMAIIMOHHON 0€30MacHOCTH, UCIIOJIb30BAHUE METOOB U CPEICTB
IPOTUBOAECUCTBUS 3THUM Yrpo3amM, coOJoJeHue Mep Oe30MacHOCTH, MNPEJOTBpaALIAIOLINX
HE3aKOHHOE pacHpOCTpPaHEHHE NEPCOHANbHBIX JAHHBIX, COOJIIOJIEHHE TPeOOBaHUI TEXHUKU
0€30IaCHOCTH M TUTHMEeHbl IpU paboTe C KOMIbIOTEpAaMHU U JPYTUMU KOMIIOHEHTaMH
IU(PPOBOrO OKPY)KEHHUsS, IMOHMMAaHUE IPABOBBIX OCHOB HCIOJIb30BaHUS KOMIIbIOTEPHBIX
nporpamm, 6a3 JaHHBIX ¥ paboTsl B ceTu HTEepHeT;

NOHMMAaHUE OCHOBHBIX NPHUHIMIIOB JUCKPETU3ALUU PA3IUYHBIX BHUIOB HHGPOpMAIUH,
YMEHHUE ONpeAesaTh HHPOPMALMOHHBIN 00bEM TEKCTOBBIX, IPa)UUECKUX U 3BYKOBBIX JAHHBIX
IPpU 3aJaHHBIX IapaMeTpax JUCKPETU3alliM, YMEHHE OIpEAeNATh CPENHIOK CKOPOCTh
neperayd  JaHHbIX, OLIEHHWBATh M3MEHEHUWE BpPEMEHU IMepefayd Mpu  HU3MEHEHUU
MH(OPMALIMOHHOT0 00bEMA TAHHBIX U XapaKTEPUCTUK KaHajla CBS3H;

YMEHHE HCIOJIb30BaTh MPH PEIICHWU 3a7ady CBOMCTBA MO3UIMOHHOM 3alUCH YHCEll,
aIropuTMa IMOCTPOEHUS 3alKiCH YWCIa B IMO3UIMOHHOM CHCTEME CUMCIEHHUS C 3aJaHHBIM
OCHOBAaHHMEM U TIOCTPOCHMSI 4YHUCJIA IO CTPOKE, COAEpKalleil 3amuch 3TOr0 4Hcia B
NO3UIIMOHHOM CHCTEME CUHUCJIEHHS C 3aJaHHBIM OCHOBaHHEM, YMEHHE BBINOJIHAThH
apudMeTHUecKue ornepalyy B MO3UIMOHHBIX CUCTEMaX CUHUCIICHHUS;

YMEHHE BBINOJHATE NPeoOpa3oBaHUsl JIOTMUECKUX BBIPAKEHUH, HCIONb3Yys 3aKOHBI
anreOpspl  JIOTUKM, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKEHHE B JIU3IBIOHKTUBHOW U
KOHBIOHKTHBHOM HOPMaJbHBIX (opMax IO 3aJaHHOW TaOJMIle HCTUHHOCTH, HCCIEI0BaTh
00J1acTh HMCTUHHOCTU BBICKAa3bIBAaHUS, COJEPIKAIEr0 NEpEeMEHHbIe, peIlaTh HECIOXKHBIC
JIOTUYECKUE YPABHEHUS U CUCTEMBI YPABHEHHI;

NOHMMaHHE 0a30BbIX AJITOPUTMOB OOpPaOOTKM YHMCIOBOM M TEKCTOBOM HMH(OpMaUu
(3amuch yucen B MO3MIIMOHHON CHCTEME CUMCIICHHS, HAXOXIEHHE BCEX IMPOCTHIX YHCEN B
3a/laHHOM JMana3zoHe, 00padoTKa MHOTOPa3psAHbIX LENbIX YUCEN, aHAIN3 CUMBOJIBHBIX CTPOK
U IPYTHUX), aITOPUTMOB MOKUCKA U COPTUPOBKHU, YMEHUE ONPEIEISATh CI0KHOCTh U3y4aeMbIX B
Kypce 0a30BbIX alrOpUTMOB (CyMMHpOBAHHE 3JEMEHTOB MacCHBa, COPTUPOBKAa MAacCHBa,
nepeOOpHbIE aIrOPUTMBbI, JBOMYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIIBKUX aJITOPUTMOB
Pa3HOM CJIIOKHOCTH ISl PEUICHUST OJTHOW 33/1a4H;

BJIaJICHAE YHUBEPCAIBLHBIM S3BIKOM IPOrpaMMHpPOBaHUS BbICOKOTO YypoBHs (Python,
Java, C++, C#), mpencraBieHusIME 0 0a30BBIX THIIAX JaHHBIX U CTPYKTypax JaHHBIX, YMCHUE
UCIIOJIb30BATh OCHOBHBIE YIPABJISIOUIME KOHCTPYKLIIMHM, YMEHUE OCYIIECTBIATh aHAJIU3
NPEJIOKEHHON MPOTrpaMMBbl: OINPEAETATh PE3yNbTaThl padOThl MPOrpaMMbl IPH 3aJaHHBIX
UCXOJHBIX JAHHBIX, OINpPENENATh, NMPU KAKUX HCXOJHBIX JaHHBIX BO3MOXXHO IIOJIy4Y€HUE
YKa3aHHbBIX PE3yJIbTaTOB, BBISABIATH JaHHbBIE, KOTOPbIE MOT'YT NMPUBECTU K OLIMOKE B padbore
IPOrpaMMbl, POPMYIMPOBATH MPEIIOKEHHS IO YIYUIIEHUIO MPOrPAMMHOIO KOJIa;

YMEHHME CO3/1aBaTh CTPYKTYPHUPOBAaHHBbIE TEKCTOBBIE JOKYMEHTHI U JE€MOHCTPAI[MOHHbIE
MaTepuagbl C MCMIOJIb30BAHUEM BO3MOXXKHOCTEH COBPEMEHHBIX IPOrpPaMMHBIX CpPEJICTB U
00JIa4uHbIX CEPBUCOB;

18



denepanbHas padodas nporpamma | Madopmaruka. 10-11 kimaccs! (yriyOaEHHbIN YPOBCHB)

YMEHHUE MCHOJIb30BaTh JJEKTPOHHbIE TAaOMMIBl [ aHaIM3a, NPEJICTaBICHUS U
00pabOTKM JaHHBIX (BKJIIOYAas BBIUMCIEHHUE CYMMBI, CPEAHEr0 apu(METUUYECKOTO,
HauOOJBIIET0 M HAMMEHBIIET0 3HAYEHUH, PpELIEHUE YpPAaBHEHUH, BBHIOOP ONTHMAJIbHOTO
pelIeHus, 1o100p JIMHUM TPEH/A, PEIICHUE 3a/1a4 IPOTHO3UPOBAHMS).

B mpouecce wn3yueHuss kypca uHPopMmMaTHKu yrayOn€éHHoro ypoBHsS B 11 kiacce
oOyyaromuMucs OyAyT JOCTUTHYTHI CIENYIOIINE IPEIMETHbBIE Pe3yJIbTaThl:

YMEHHUE CTPOUTh HEPAaBHOMEPHBIE KOZBI, JOIYCKAIOIIHAE OJHO3HAYHOE IEKOAMPOBAHUE
cooOueHnit (mpeduKcHbIEe KOJbI), HCIOJIB30BATh IPOCTEHUIINE KOJbI, KOTOPbIE IHO3BOJSIOT
oOHapyKuBaTb M HUCHPaBISITh OIIMOKM TIpU THepeadye  JaHHbIX, CTPOUTh  KOJ,
oOecreunBarolMii HAMMEHBIIYI0O BO3MOYKHYIO CPEIHION JJIMHY COOOIIEHHUs MPH H3BECTHOMN
YacTOTE CUMBOJIOB, IOSICHATh PUHLUITBI pA0OTHI MPOCTHIX AITOPUTMOB CKATUS JaHHBIX;

YMEHHE peIllaTh aJrOPUTMHYECKHE 3aJauyM, CBSI3aHHbIE C aHaIu30M TrpadoB (3amayu
INOCTPOCHMSI ONTHUMAJIBHOIO MYTH MEXAY BeplIMHAMU rpada, ONpeneieHus KOoJIW4YecTBa
pa3IUYHbIX MyTeH MEXAY BEpIIMHAMH OPHUEHTHUPOBAHHOTO AalMKIMYecKoro rpada), yMeHue
UCIIOJIb30BAaTh JIEPEBbS 1P AHAIM3€ M IIOCTPOEHUM KOAOB M I IPEACTaBICHUS
apu(MeTHYEeCKUX BBIpAXEHUN, IPU PEIIEHUH 3a7ay MOUCKA U COPTUPOBKU, YMEHHUE CTPOUTH
JIepeBO WUTPHl IO 33JaHHOMY aJITrOpUTMYy, pa3paldaThiBaTh U OOOCHOBBIBATh BBIUIPHIIIHYIO
CTPATEruio UIpHl;

yMEHUE pa3pabaTbiBaTh M pEAIU30BbIBATh B BHUJAE MpOrpaMM 0a30Bble AJITOPUTMBI,
YMEHHME UCIOJB30BATh B IIPOrpaMMax JaHHbIE Pa3IUYHbIX TUIOB C YYETOM OIpaHUYEHHUH Ha
Mana3oH WX BO3MOXHBIX 3HAUYEHUW, NMPUMEHATH MPU PEHICHUH 3a]a4 CTPYKTYpPbl JaHHBIX
(criucku, ClOBapH, CTEKH, O4Yepenu, JIEepeBbs), HCIOIb30BaTh 0a30BblE ONEpaLUU  CO
CTPYKTYpaMH JaHHBIX, MPUMEHATHh CTAaHJAPTHbIE M COOCTBEHHBIE MOANPOTrpaMMBI IS
00pabOTKM YMCIIOBBIX JAaHHBIX M CHMBOJIBHBIX CTpPOK, MCIIOJb30BaTh MpU pa3paboTKe
nporpaMM  OMOJIMOTEKM  MOANpPOTpaMM,  3HaThb  (DYHKIMOHAJIbHbIE  BO3MOKHOCTH
MHCTPYMEHTAJIbHBIX CPEICTB Cpelbl Pa3pabOTKH, YMEHHE MCIOIb30BaTh CPEACTBA OTIAJKU
IPOrpaMM B Cpezie MPOrpaMMUPOBaHUS, YMEHUE TOKYMEHTUPOBAThH IIPOTrPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPaHUIIBL;

BJIaJICHHUE OCHOBHBIMH CBEJICHUSMU O 0a3ax JaHHBIX, UX CTPYKTYpe, CPEACTBAX CO3/IaHUs
U paboTbl C HUMH, YMEHHE HCHOJb30BaTh TaONMUYHBIE (pENsSLUOHHBbIE) O0a3bl JAHHBIX
(cocTaBnATh 3ampochl B 0a3ax JTaHHBIX, BBINOJHATH COPTUPOBKY M TMOMCK 3amuceil B 0ase
JTAHHBIX, HAMOJIHATH pa3pabOTaHHYIO 0a3y NaHHBIX) U CIPABOYHBIE CUCTEMBI;

YMEHHME UCTOb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHYECKUE MOJIETHU I aHalln3a O0OBEKTOB U
npoueccoB: (GOpMYIMpPOBaTh 1€Jdb MOJICIUPOBAHUSA, BBINOJIHATh aHAJU3 PE3YJIbTATOB,
MOJIYUEHHBIX B XOJE MOJICIMPOBAHUS, OICHUBATh COOTBETCTBUE MOJEIU MOICIUPYEMOMY
00BEKTY WJIH MPOLIECCY, MPEACTABIATH PE3YIbTaThl MOJICIUPOBAHUS B HATJISIIHOM BUJIE;

YMEHHE OPTraHHU30BBIBATH JUYHOE MH(OPMAILMOHHOE MPOCTPAHCTBO C HCHOJIb30BaHUEM
Pa3IUYHbBIX CPEACTB HU(POBBIX TEXHOJIOTHIA, TOHUMAHUE BO3MOXKHOCTEH IIU(POBBIX CEPBUCOB
rOCYJIapCTBEHHBIX YCIYT, HU(PPOBBIX 00Pa30BATEIbHBIX CEPBHUCOB;

NOHMMAaHNE OCHOBHBIX MPUHIIMIIOB Pa0OThI, BO3MOXKHOCTEH M OrpaHUYEHUS IPUMEHEHUS
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TEXHOJIOTUH MCKYCCTBEHHOTO MHTEIUIEKTA B PA3IMYHBIX O0JIACTSIX, HAJMUUE MPEICTABICHUH O
Kpyre pelaeMbIXx 3ajad MaIlMHHOTO oOOydeHMs (pacmo3HaBaHusA, Kiaccu(UKauu U
MPOTHO3UPOBAHUSI) HAJIMUUE TPEACTaBICHUNM 00 HCHOIB30BAaHUU  HMH(GOPMAIMOHHBIX
TEXHOJIOTUH B PA3IMYHBIX PO(PECCHOHANBHBIX CPeEpax.
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10 KJIACC

Ne Komnuaectso OCHOBHBIE BUIIbI AEATENbHOCTH
HaumeHoBaHUE pa3ienoB u IIporpammHuOe conepxanue

/o 4acoB oOydJaromuxcs

TEM y4yeOHOro npeamera

Paznen 1. [ludpoBas rpaMOTHOCTB

11 Kommnbrotep - 6
YHHUBEPCAITBLHOE AHaIM3UPOBaTh yCIOBHS UCIIOJIb30BAHUS
YCTPOKCTBO 00paboTKH TpeOoBaHMS TEXHUKH OE30MACHOCTH  H| KOMIBIOTEPA U IPYTUX JOCTYITHBIX

JaHHBIX

TUTUEHbl TpU paboTe C KOMIBIOTEPAMH U

pYTUMH
OKpPYKECHHSI.

KOMIIOHEHTaMU 1udpoBoro
[TpunIMIBI PaOOTHI KOMITBIOTEPOB U
KOMIBIOTEPHBIX CUCTEM. ApXHUTEKTypa GoH
Helimana. I 'apsapockas apxumexkmypa.
ABTOMaTHYECKOE BBITIOJIHEHUE IPOrPAMMBI
npoueccopoM. OnepaTuBHasi, MOCTOSIHHAS U
JIOJITOBpeMeHHas mamsiTh. OOMeH JaHHBIMU
C TOMONIBIO MKH. KOHTpOJIephl BHEIIHUX
yCTpoUCTB. [IpsAMon 1ocTyn K maMsTu.
OCHOBHbBIE TEHJICHIIMU Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHM.

KOMITOHCHTOB ITU(POBOTO OKPYKCHHUS C
TOYKH 3pEHHs TPEOOBAHUI TEXHUKU
0€30MmacHOCTH ¥ TUTHeHbl. ONMUCHIBATD
COCTaBHBIE YaCTH U MPUHIIUIIBI pa0OThHI
KOMITBIOTEPOB, MOOMJIBHBIX YCTPOUCTB,
KOMITBIOTEPHBIX CUCTEM.
XapakTepu30BaTh KOMIIBIOTEPHI Pa3HBIX
MTOKOJICHH.

Uckats B cetu UuTEepHET HHpOpMALIHIO 00
OTCUYECTBEHHBIX CIEITUAINCTAX, BHECIIINX
BKJIAJ] B Pa3BUTUE BBIYUCITUTCIIEHON
TEXHHKH.

[TpuBOINUTH IPUMEPHI,

! Kypcusom B copepiaHHH TeMATHUECKOr0 ILIAHMPOBAHUS BbUIEISETCS MATEPUAJ, KOTOPBI He SIBISIETCS 00S3aTebHBIM NPH H3YYeHHH M He BXOTHT B COAeP/KAHHE MPOMEKYTOUHON HIIH

HTOTOBOW ATTECTALUM MO MPEAMETY.
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[TapasnenbHbIE BBIYNCICHUS.
MHoOronpouneccopHsle CHCTEMBI.
CynepkomnbroTepsl. Pacnipenenéunsie
BBIUMCIIUTENbHBIE CUCTEMBI U 00paboTKa
00JBIINX JaHHBIX. MOOUIIbHBIE IU(PPOBBIE
YCTPOWCTBA U UX POJIb B KOMMYHUKALUAX.
BcTpoeHHbBIE KOMITBIOTEPHI.
MuxkpoxoHTpoiiepsl. PoOoTH3upOBaHHbIE
IIPOU3BOJICTBA

MOJTBEPKAAIOIINE TEHICHIIUN Pa3BUTHS
BBIYUCITUTEIILHON TEXHUKH.

[TosiICHATB CYHTHOCTD MapaieIbHBIX
BbIuncieHuil. [IpuBoauTh mpuMepsl 3a1ad,
JUISI pEIIEHHs] KOTOPBIX MPUMEHSIOTCS
CYNEPKOMIBIOTEPHBIE TEXHOJIOTUHU WU
TEXHOJIOTUU PACTIPEACIIEHHBIX BHIYMCICHUH.
XapakTepu30BaTh pOOOTU3UPOBAHHBIE
MIPOU3BOJICTBA, MOOWIbHBIE IIU(POBHIC
YCTPOICTBA M UX POJIb B KOMMYHHKAIUSAX

1.2

[IporpammHuoOe

o0ecrieuenue

[IporpammHoOe obOecrieyeHuEe KOMIIbIOTEPOB
Y KOMIIBIOTEPHBIX cUcTeM. Buibl
MPOrPaMMHOT0 00ECTICUEHHUS U UX
HazHaueHue. OcoOEHHOCTH MTPOrPAMMHOI0O
obecrieueHust MOOUIIbHBIX YCTPOMCTB.
[TapannenbHOE IpOrpaMMHUpPOBAHUE.
CuctemMHOE porpaMMHOE 0OecriedeHue.
OnepanloOHHBIE CUCTEMBI. Y TUJIHUTBHI.
HpaiiBepsl yctporictB. MHCTAIUTALIMA 1
JEUHCTAIISALUS TPOrPAMMHOIO
obecrieyeHusl.

QarinoBble cucTEMBI. [IpUHITUITBL
pa3MeleHust 1 UMeHOBaHUs (ailioB B
nosiroBpeMeHHoM naMsT. [1laGmonb! ais
onucanus rpymi ¢anios.

PaGoratk ¢ rpadpuueckum nunTEpPeiicom
onepanuronHoi cucremsl (OC),
CTaHIAPTHBIMU U CITYKCOHBIMU
MIPHIOKCHUSIMH, (DASTOBBIMH
MEHeKepaMHu.

CoOTHOCUTH BU/IBI JIMIICH3UHN HA
MCIIOJIb30BAHKE MPOTPAMMHOTO
oOecrieueHHsI ¥ TIOPSIJIOK €ro
WCIIOJIb30BAHMSI M PACTIPOCTPAHCHHUS.
[TpuBOIUTH IPUMEPHI MPOIPUETAPHOTO U
CBOOOTHOTO MTPOrpaMMHOTO 00ecrieueHus,
NpeIHa3HAYCHHOTO TSI PEIICHUS OJHHUX U
TeX ke 3a1ad. Ha3piBaTh OCHOBHEIC
NpaBOHAPYIICHUS, UMEIOIIIE MECTO B
00JIaCTH MCIIOJIB30BAHUS IPOTPAMMHOTO
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3akoHosatenbcTBO Poccutickoit @enepannu
B 00JIaCTH MPOTPAMMHOTO OOECIICYECHHS.
JIuueH3upoBaHue IpOrpaMMHOIO
obecriedeHus ¥ IUPPOBBIX PECYPCOB.
[IpornpuerapHoe u cBOOOIHOE MPOTPAMMHOE
obecneuenne. Kommepueckoe u
HEKOMMEPUYECKOE MCTOJIb30BaHNE
IPOrpaMMHOI0 o0ecrieyeHus U UPPOBbIX
pecypcoB. OTBETCTBEHHOCTb,
yCTaHaBIIMBaeMasi 3aKOHOIATEILCTBOM
Poccuiickoit @eaepanyn 3a HENPABOMEPHOE
HCII0JIb30BAHKE MPOTPAMMHOTO
obecrnieyeHust ¥ IU(PPOBBIX PECYPCOB

oOecrieyeHusl, U OTBETCTBEHHOCTD 3a HHUX,
MIPEAYCMOTPEHHYIO 3aKOHOAATENbCTBOM PD.
lIpakmuueckue pa60mb11:

1. Uncmannayus u oeuncmanisayus
npozpamm

1.3. | KommnbroTepHble cetu

[IpuHUKIIBI TOCTPOEHUS U annapaTHbIe
KOMITOHEHTBI KOMITBIOTEPHBIX CETEM.
CereBbie npoTokobl. Cetb IHTEpHET.
Anpecanusd B cetu aTepneT. [IpoTokomsl
crexa TCP/IP.

CucteMa TOMEHHBIX UMEH.

Pasnenenue IP-cetn Ha mojiceTu ¢
MOMOIIbIO0 Macok mojicerei. CeTeBoe
aagMuHucTpupoBanue. [lonmyuenue qaHHBIX O
CETEBBbIX HACTPOMKAX KOMIBIOTEPA.
IIpoBepka HanmMyus CBSI3H

[TosiIcHATH NPUHLHKIIBI TOCTPOEHUS
KOMIIBIOTEPHBIX CETEN.

BrisiBnsATh oO111ee U paznuyus B
OpraHM3alUy JIOKAJbHBIX U TTI00aJIbHBIX
KOMITBIOTEpHBIX ceTeil. [IpuBoanTh
npuMepsl ipoTokosioB cteka TCP/IP ¢
onpeAenEHHBIMU (YHKIUSMHU.
Hcnonb30BaTh MacKu MOJCETEH s
pa3ouenus |IP-cetn va monceru. [lpumensarts

IIPOrpaMMHOE

Ilpensiaraemslii B mporpaMme no uH()opMaTHKe NepedeHb MPAKTHYECKUX PAdOT SIBJISIETCH PeKOMEHIaTeIbHBIM, YYHTEIb [eJIaeT BLIOOP MPoBeleHUs MPAKTHYECKHX pPadoT.
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c y3ioMm cetu. OnpeneneHue Mapupyra
JIBUKEHUS TTAKETOB.

Bunasl nestensHOCTH B cetn IHTEpHET.
CepBucsel HTepHeTa.

I" eonHpopMallnOHHBIE CUCTEMBI.
['eonokallMOHHBIE CEPBUCHI PEAIBHOTO
BpEMEHH (Harpumep, JOKaIs MOOUIBHBIX
TeneOHOB, OMPEICIICHUE 3arPyKEHHOCTH
aBTOMAarucTpaJieil), UHTEPHET-TOPTOBJI,
OpoHHpOBaHUE OUIIETOB ¥ TOCTUHHUIL.

I" ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI
u ycayru. ConualibHble CETH - OpraHu3anus
KOJUIEKTUBHOTO B3aUMOJICHCTBUS 1 0OMEeHa
JNaHHbIMU. CeTeBOM ATUKET: MpaBUIIa
MOBEJICHUS B KHOEPIPOCTPAHCTBE.
[IpoGnema NOAIMHHOCTH MOTYyYEHHOM
uHpopmanuu. OTKpeITbIE 00pa30BaTEIbHbIE

peCypCHI

oOecrieyeHue sl MpOBEPKU
paboTtocnocobHoCcTH ceTH. [ Ipakmuueckue
pabomui:

1. Cemesoe aomunucmpuposatue

1.4

Nudopmanmonnas

0€30I1aCHOCTh

TexHOreHHbIE M 5KOHOMUYECKUE YTPO3bl,
CBSI3aHHBIE C HCIOJIb30BaHUEM
UHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
texHoyioruii. O01mme mpooIeMbl 3aIUTHI
uH(popMaluy U UHGHOPMALIMOHHOM
6e3onacHocTu. CpeacTBa 3aIIUThI
uHpOpMaIK B KOMIIBIOTEPAX,

XapaKkTepu30BaTh CYIIIHOCTh MOHITHN
«uH(pOpMaIMOHHAas 6€30MaCHOCTbY,
«3ammra uHpopmarmumn». PopMyITupoBaTh
OCHOBHBIE TpaBUIIa HH(OPMAITHOHHON
0€30MacHOCTH. AHATM3UPOBATh
3aKOHO/IATENIbHYIO 0a3y, Kacalouryocs
uH(pOPMAIIOHHON
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KOMIBIOTEPHBIX CETIX U
aBTOMATH3UPOBAHHBIX HH(POPMAIIMOHHBIX
cUcTeMax.

[TpaBoBoe obecnieueHne HHGHOPMAITMOHHOM
0€301acHOCTHU. D1eKmpPOHHAs YUPposas
HOONUCH, cepmMUPUYUPOBAHHbBLE CAlimbl U
O0OKYMeHmbl.

[IpenoTBpamenue HeCAaHKIIMOHUPOBAHHOTO
JIOCTYTIA K JIMYHON KOHPUACHIIUATHLHON
uH(pOpMaLIUY, XpaHALIEHCs Ha
NEPCOHATILHOM KOMIIBIOTEPE, MOOMIBHBIX
YCTpPOMCTBAX.

BpenonocHoe nmporpamMmmHoe o0ecrieueHue u
croco0bl 60PHOBI C HUM. AHTUBHPYCHBIC
nporpammbl. Opranuzanys JMYHOTO apXuBa
uHpopmarmu. PezepBHoe KOnMpoBaHHUE.
[TaponbHas 3ammTa apxusa. [llupposanue
naHHbIX. CHMMETpUYHBIE U
HECHMMETPHYHBIC A ]PHI.

[udpst npocToit 3aMeHBI.

[Mudp Lezaps. Hudp Buxenepa.
Anroputrm mugposanus RSA.
Cmeeanoepagusi

0€30MacHOCTH.
[TpuMeHsTH cpeacTBa 3alUThI
nHpopManuu: OpaHIMay3pHI,
AHTUBUPYCHBIE IPOTPAMMBI,
MapoJIMPOBAHUE U apPXUBUPOBAHUE,
1 (ppOBaHHUE.
[IpenoTBpaimarh HECAaHKIIMOHUPOBAHHBIN
JIOCTYTI K JIMYHON KOH(PUACHIIUATHHOMN
uH(pOpMaLIMH, XpaHAILIENHcs Ha
MEPCOHAIILHOM KOMIBIOTEPE, MOOMITBLHBIX
ycTpoiicTBax. [lpakmuueckue pabomoi:
1. AumusupycHuvie npocpammul.
2. lllugposanue oannwvix

Hroro no pazneny
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Paznen 2. Teopernueckue 0CHOBBI HHPOPMATHKHU

2.1

[IpencraBnenue
nHpopManuu B
KOMIIBIOTEPE

19

HNudopmanusi, TaHHBIE U 3HAHUSL.
HNudopmanroHHble nporeccsl B IpUpoe,
TeXHHKE U obmiecTBe. HernpepriBHBIE U
JUCKPETHBIC BETUYMHBI U CUTHAJIBI.
Heo6xoauMocTh AucKkpeTu3anuu
uH(pOpMaINH, TTPSTHA3HAYCHHON IS
XpaHeHus, Iepeaadun u 00paboTKH B

U (POBBIX CUCTEMAX.

JIBOMYHOE KOAUPOBAHHUE.

PaBHOMEpHBIC U HEPABHOMEPHBIC KOJIBI.
JlexoaupoBaHue COOOIIEHUH, 3aIMCAHHBIX C
MOMOIIBI0 HEPABHOMEPHBIX KOJIOB. Y CIIOBHE
®aHo. [locTpoeHne 0JTHO3HAYHO
JEKOAMPYEMBIX KOJIOB C TTIOMOIIBIO JIepeBa.
I'pagh AnA. Maproea. EnuHUIIBI ©3MEPEHHUS
KoruecTBa nHpopmanuu. AnpaBUTHBIHN
MOJIXOJT K OIICHKE KOJIMYeCTBa HH()OPMAIIHH.
Cucremsbl cuncienus. Pa3sépHyras 3anuch
HENBIX U JPOOHBIX YHACE B TIO3UITMOHHOMN
cucteme cuucienus. CBocTBa
MO3UITMOHHOM 3aIUCH YHCIIA: KOJTHMYECTBO
udp B 3aMMCH, PU3HAK JACIIMMOCTH YHCIIa
HA OCHOBaHUE

Crpoutb
KnaccuduiupoBaTh CHCTEMBbI CUUCIICHUS.

[TosICHATH CYIIHOCTH MOHATUH
«uHpOpMAITUN», «TAHHBICY», «3HAHUY.
Pemate 3a1aun Ha U3MepeHue
nH(popMaIun, 3aKITIF0OUEHHON B TEKCTE, C
MO3UILINH alipaBUTHOTO MOAX0a (B
MIPEATNONI0KEHUN O PABHOM BEPOATHOCTH
MTOSIBJICHUSI CHMBOJIOB B TEKCTE).

[TosicHATH HEOOXOAUMOCTH U CYITHOCTh
JTMCKPETU3AIlMU TIPU XpaHEHUH, TIepeiaue u
00paboTKe JAaHHBIX C TTOMOIIBIO
KOMIIBIOTEPOB.

[TpuBOIUTE TIpUMEPHI PABHOMEPHBIX H
HEepaBHOMEPHBIX K010B. KogupoBaTh u
JIEKOIMPOBATh COOOIICHHSI C
HCIIOJIb30BAHUEM PABHOMEPHBIX U
HEPaBHOMEPHBIX KOJIOB.

npeUKCHbIE KOJIBI.

BrInoHATE CpaBHEHUE YK CE, 3aITUCAHHBIX
B IBOMYHOM, BOCbMEPUYHOM U
IECTHAILIATEPUYHON CUCTEMAX CUUCIICHUS.
OcymecTBIsATh NEPEBO YUCET MEKITY

JIBOMYHOM, BOCBMEPUYHOMN
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CHUCTEMBI CUUCIIEHUS. AJTOPUTM TIEPEBOIA
1I€JI0r0 YMclia U3 P-muyHOM CUCTEMBI
CUHUCJICHUS B JECATUYHYIO. AJITOPUTM
nepeBoia KOHEUHOU P-udHOM npobu B
JNECATUYHYI0. AJITOPUTM MEPEBOA 1IETTOT0
YHCIIa U3 NECATUYHON CUCTEMBI CUUCIICHUS
B P-nunyro. [lepeBon koHEUHON
necATUYHOM apoou B P-nunyto. JIBonunas,
BOCBMEpUYHAS U IIECTHAIIaTepUIHas
CHUCTEMBI CUUCIICHHUS, CBA3b MEXY HUMHU.
Apudmernueckue onepanuu B
TTO3UIIMOHHBIX CUCTEMaX CUMCIICHUS.
Tpouunas ypagenosewennas cucmema
cuucaenus. /[gouurno-oecamuunas
cucmema C4ucieHus.

Konupoanue tekctoB. KonupoBka
ASCII. OnroOalTHBIE KOJUPOBKH.
Cranmapt UNICODE.

Komuposka UTF-8. Onpenenenue
MH(OPMALIMOHHOTO 00BEMA TEKCTOBBIX
COOOIIEHUH.

Konuposanue nzobpaxxenuii. OneHka
UH(GOPMaLIMOHHOTO 00bEMaA

rpaduuecKux JaHHBIX MPHU 3aJaHHBIX
pa3penieHny 1 TITyOuHe KOJUPOBAHUS
uBeta. [{BeToBble Mosienu. BekTopHoe

U IIeCTHAIATepUYHON cCUCTEeMaMu
CUHCIICHUSI.

BhINONIHATE CI0KEeHNE U BRIUUTAaHUE
YHCell, 3allMCaHHbIX B JBOUYHOM,
BOCBMEPHUYHON U MIECTHAAIATEPUIHON
CUCTEMaX CUHCIICHUSI.

OcymecTBIsATh KOAUPOBAHNE TEKCTOBOM
WH(OPMAIMH C TTOMOIIBIO KOJTUPOBOYHBIX
Ta0IuII.

OnpenensaTe THOOPMALTUOHHBIN 00BEM
TEKCTOBBIX COOOIICHHUH B Pa3HBIX
KOJMPOBKAX.

Boruncnare pazmep [BETOBOW MATUTPHI 110
3HAYCHHUIO OMTOBOU TITyOWHBI IIBETA.
Omnpenenste pa3Mepsl TpadhUIECKux
(aitioB Mpu U3BECTHBIX Pa3peIeHUN U
TIIyOMHE KOJMPOBAHUS IBETA. BHIUUCIATH
UH(GOPMALIMOHHBIN 00bEM LIU(POBOI
3BYKO3AIMMCH 110 YaCTOTE TUCKPETU3AIHH,
TIyOMHE KOJMPOBAHMS M BPEMEHH 3aITHCH.
Ilpaxmuyeckue pabomol:

1. Jucxkpemuszayus epaguueckoii
ungopmayuu.

2. Luckpemuszayus 38yK0601i
ungopmayuu
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koaupoBanue. ®opmaTsl rpaduueckux
datinos. TpéxmepHas rpaduka.
®pakranpHas rpaduka.

KoaupoBanue 3Byka. Ouienka
MH(OPMALIMOHHOTO 00BbEMA 3BYKOBBIX
JAHHBIX TIPH 33JaHHBIX YacTOTE
JTVICKPETU3AIlNU B Pa3psITHOCTH
KOJMPOBAHUS

2.2

OcHOBBI anreOphl JOTUKU

14

Anre6pa noruku. [ToHsTHE BBRICKA3bIBAHUS.
BrickasbiBatenbHble POPMBI (TTPEAUKATHI).

KBaHTOpBI CYIICCTBOBAHUA U BC@06IJ_IHOCTI/I.

Jlornueckue onepanun. TaOUITBI
UCTUHHOCTU. Jlornyeckue BhIpa)KEeHUs.
Jlornueckue ToxaecTra. JlokazarenbCcTBO
JIOTUYECKUX TOXKIECTB C TIOMOIIBIO TAOJIHI]
UCTUHHOCTH. Jlornueckue onepanuu u
onepanuy HajJ MHOXKECTBAMH.

3aKoHBI AreOpHI JTOTUKU. IKBUBAJICHTHBIC
npeoOpa3oBaHus TOTUUECKUX BBIPAXKEHUH.
Jlornyeckue ypaBHEHHS U CUCTEMBI
ypaBHeHuil. Jlornueckue GyHKIHH.
3aBUCHUMOCTb KOJIMUECTBA BO3MOMKHBIX
JIOTUYECKUX (DYHKIHMIA OT KOJTMYECTBA
aprymMeHTOB. [I0JHBIE CHCTEMBI JIOTHYECKUX

[IpBONTE IPUMEPHI 3JIEMEHTAPHBIX U
COCTaBHBIX BBICKA3bIBaHUM.

Pa3nnuaTh BeICKa3bIBaHUS U MPEIUKATHI.
VYcTaHaBIuBaTh CBSI3b MEX]y alreopoit
JIOTUKH U TEOpUEN MHOKECTB. BbruncisaTh
3HAYEHMS JIOTUYECKUX BBIPAKEHUN C
JIOTUYECKUMHU ONEPALUAMUA KOHBIOHKIINH,
JTU3BIOHKIIMN, THBEPCUHN, UMILJIMKALIUH,
DKBUBAJICHLIUH.

[TpoBoauTH aHaN3 TaOIHUI UCTUHHOCTH.
Ctpoutb TabJIULIbI HCTUHHOCTH JIOTHYECKHUX
BBIPAKCHU M.

Ocy1ecTBAATh S3KBUBAJICHTHBIE
peoOpa3oBaHMs JIOTHUECKHUX BBIPAKEHUH C
UCTIOJIH30BAHUEM 3aKOHOB aJIreOphl JOTHKH.
Ocy1ecTBAATh NOCTPOCHUE JTOTHYECKOTO
BBIPAXXCHUS C JaHHON
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hyHKIM.

Kanonunyeckue ¢hopMbl JTOrHUECKUX
BbIpakeHUI. COBEpLIECHHBIE
JTU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpPMaJIbHbIE (POPMBI, aJATOPUTMBI UX
MOCTPOEHMS MO TA0JINLIE HCTUHHOCTH.
Jlormueckue 3J€MEHTHI B COCTaBe
komneroTepa. Tpurrep. Cymmarop.
MHuoropa3spsanssiii cymmarop. [loctpoenue
CXEM Ha JIOTHYECKHUX 3JIEMEHTaxX IO
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHUIO.
3anuce JOTUYECKOr0 BBIPAKEHUS 11O
Joruyeckon cxeme. Mukpocxemvt u
MexXHOL02Us UX NPOU3BO0CMEA

TaOJIMIIe UCTUHHOCTHU U €T0 YIPOIlEHHUE.
PemaTh npocThie TOrH4ecKue ypaBHEHUS U
CUCTEMBbI YpaBHEHMI. XapaKTepr30BaTh
JIOTUYECKHUE DIIEMEHTHI KOMITbIOTEPA.
[TosicHATH yCTpOMCTBO CymMMaTOpa u
TpUITEpA.

3anuchIBaTh JOTUYECKOE BHIPAKEHUE TIO
JIOTUYECKOU CXEME.

CtpouTth CXeMbI Ha JIOTHYECKUX IJIEMEHTaX
T0 33JJaHHOMY JIOTHYECKOMY BBIPAKECHHUIO.
IIpaxmuyeckue pabomol:

1. [locmpoenue u ananuz mabauy
UCIMUHHOCMU 8 MAOIUYHOM NpoYeccope

2.3

KomnerorepHas

apudmernka

[IpencraBneHue LeabIX YUCEN B NaMATH
KoMIibtoTepa. OTpaHUYEHHOCTh JUara3oHa
Yyucel NpU OrPAHUYECHUH KOJIMYECTBa

pa3psanoB. IlepenosiHeHnEe pa3psiAHON CETKU.

be33HakoBbIE M 3HAKOBHIE JaHHBIE.
3HaKoBbIN OUT. J|BOMUHBIN
JOTIOJHUTEIBHBIN KOJ OTPULIATEIbHBIX
YHUCEII.

[TobuToBbIE TOTUYECKUE OTIEPALIUH.
Jlornueckuii, apupmMeTuyecKkuii u
nukinueckuit cnsury. lludposanne

ITony4yaTs BHyTpeHHEE NIPEACTaBICHUE
L[EJIBIX U BEIIECTBEHHBIX YUCEI B IaMATH
KOMITBIOTEPA; ONPENEIATH 10 BHYTPEHHEMY
KOJly 3HaU€HUE yucia. XapakTepu30BaTh
0€33HaKOBbIC U 3HAKOBbIC JTAHHBIE.
[TosicHATH MOPSIAOK BBIOTHEHUS
apuQMeTHUECKHX onepaluii ¢ [eJIbIMU U
BEILIECTBEHHBIMH YHCIIAMH B IIPOLIECCOPE.
[TpuMeHsATh TOOUTOBBIE JTOTHYECKUE
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C TIOMOIIbIO TOOUTOBOM OTEepaIuu
«uckiroyaromee NI .

[IpencraBieHue BEUIECTBEHHBIX YUCET B
naMsITH KOMIbIOTEpa. 3Havalas yactb U
NOPSAJ0K uncia. /{namna3oH 3HaueHHI
BeIlleCTBEHHBIX yucen. [Ipobnembl
XPaHEHHS BEIIECTBEHHBIX YHCEII, CBI3aHHbIC
C OTPAaHUYEHUEM KOJIMYECTBA Pa3psIOB.
BrinosiHeHue onepanuii ¢ BEeCTBEHHBIMU
YHUCJIaMU, HAKOIUJICHUE OIMHMOOK Mpu
BBIUHCJICHUSIX

oTiepauu.
XapakTepu3oBaTh NpeCTaBICHUE U
XpaHEHHe B MaMsTU KOMITbIOTEpa
BELICCTBEHHBIX YHCEI.

[TosicHSITH MPUYKUHBI HAKOIICHUS OLTHOOK
MIPU BBIYUCIICHUSX C BEIICCTBEHHBIMU
yucinaMu. [Ipakmuueckue pabomui:

1. U3yuenue nopaspsaono2o MawunHo2o
npeocmaeienus Yeavix U 6euecmeeHHbxX
yucern

Hroro no pazugeny 40

Paznen 3. AITOpuTMBI M IPOrpaMMHUPOBAHHUE

3.1 | BBenenue 16

B IPOrpaMMHUPOBAHUE

OmnpeneneHre BO3MOKHBIX PE3YJITATOB
paboTHI MPOCTEUIIHNX AITOPUTMOB
YIPABJIEHUS UCIIOJHUTEISIMU U
BBIUYHCIIUTENBHBIX aJITOPUTMOB.
OnpeneneHue UCXOAHBIX JaHHBIX, IIPU
KOTOPBIX aJIrOPUTM MOXKET JIaTh TpeOyeMbli
pe3yibTar.

Drarnbl penieHus 3a7a4 Ha KOMIbIOTepe.
NHcTpyMeHTanbHbIE CpeACTBA: TPAHCISTOD,
OTIaAuuK, npoduinpoBmuk. Komnunsuus
U MHTEpIIpeTanus nporpamm. BupryansHsie
MamuHbl. THTErpupoBanHas cpeaa
pa3pabOTKH.

BrlisicHATE pe3ynbTar paboThl anropurMa
JUISL KCTIOJIHUTEIS TIPU 3aJJaHHBIX UCXOJIHBIX
JAHHBIX, ONIPEAENATh BO3MOKHBIE HCXOIHBIE
JIAHHBIE JIJI1 U3BECTHOT'O PE3yJIbTaTa.
[IpuBOAUTE IPUMEPHI AIITOPUTMOB,
COZIepXKalUX MMOCIE0BAaTEIbHEIE,
BETBAIINECS U IMKINYECKUE CTPYKTYPBI.
AHaNIM3UPOBaTh HUKINYECKUE ATITOPUTMBI
JUIS1 UCTIOJTHUTEIISL.

BriaensTe Tansl pemeHus 3a1a4un Ha
KOMIIBIOTEPE.

[TosICHATH CYIIHOCTH BBIJAEIECHHBIX JTAIIOB.
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Merozbl 0TIaIKU TPOTPaMM.
Hcnonb3oBaHue TPaCCUPOBOUYHBIX TAOIHII.
Otnagoydslil BeIBOA. [lomarosoe
BBIIIOJIHEHUE NPOrpaMMbl. Touku
octanoBa. [IpocMoTp 3HaueHUI
MEPEMEHHBIX.

SI3p1k iporpammupoBanus (Python,

Java, C++, C#). Tumbl 1aHHBIX:
LIEJIOYUCIICHHBIE, BEIIECTBEHHBIE,
CHUMBOJIbHBIE, JJoTHYeCKHEe. BeTBneHus.
Cnoxuble ycnoBus. Llukibl ¢ ycnoBuem.
[ukibl Mo nepemMeHHOM.
B3anmo3ameHsseMOoCTh pa3MuHbIX BUOB
nukioB. MuBapuanT nukia. CocraBieHue
LMKJIa C UCIIOJIb30BAaHUEM 3apaHee
ONpeAECNIEHHOI0 MHBAPHUAHTA LIUKIIA.
JIOKyMEHTUPOBAHUE ITPOTPAMM.
Hcnonb3oBaHne KOMMEHTapHUEB.
[ToaroroBka onucanusi IPpOrpaMmbl U
WHCTPYKIMHU JIJIS MOJIb30BATEIIS.
AnropuT™Mbl 00pabOTKU HATYpaTbHBIX
YHUCel, 3alTMCAHHBIX B TO3UITUOHHBIX
CHUCTEMax CUHMCJICHHS: pa30MeHUE 3aIucy
qyClia Ha OTJENbHBIC ITUPPHI, HAXOXKICHUE

CYMMBI U TIpOU3BeICHHS UG,
HaXOXXJICHHE MaKCUMaJIbHON
OTnaxuBaTh MPOrPaMMBI C TIOMOIIIBIO
TPAaCCUPOBOYHBIX TAOJIHII U C
UCTIOJIH30BAHUEM BO3MOKHOCTEH
OTJIIa9MKa CPEIbI TPOTrPAMMHPOBAHUSL.
CocTaBnsTh JOKYMEHTAIMIO HA
MPOrpaMMmy.

Pa3zpabaTeiBaTh 1 peayiM30BBIBATH HA
SI3BIKE TIPOTPAMMHUPOBAHUS AJITOPUTMBI
00pabOTKH LETBIX YUCET, B TOM YHCTIE
nepeOOpHBIC aNTropuTMbl. Pa3pabaTeiBaTh
IPOTPaMMBI JIJIs1 00paOOTKH JaHHBIX,
XPaHAIUXCS B TEKCTOBBIX (pailiax.
Ipaxmuueckue pabomul:

1. Buvioenenue u oopabomra yugp
Yeno2o YUCia 8 PasiuiHblX CUCEMAX
CUUCTIeHUS C UCNOIb308AHUEM ONnepayuil
YenoYUCIeHHOU apudMemuKi.

2. Pewenue saoau memooom
nepebopa.

3. Obpabomka OaHHBIX, XPAHAUWUXCS
6 gaiinax
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(MUHUMATTBHOM) TTUPHI.

HaxosxieHne Bcex MpoCThIX YHCEN B
3ajaHHOM nuana3ose. [Ipencrasnenue
qucia B BUJe Habopa MpOCThIX
COMHOXHUTENEH. AITOPUTM OBICTPOTO
BO3BEJICHUS B CTEIIEHb.

OO0paboTka NaHHBIX, XpaHAIUXCcs B ailiax.
TekcToBble U ABOMYHBIE (ailibl. DaiioBbIE
nepeMeHHble ((pailioBble yKa3aTeln).
Yrenue u3 (aiina. 3anuce B daiin

3.2

BcniomorarenbHbie

AJITOPUTMBI

Pa30Ouenue 3amaun Ha MoA3adauu.
[Toanporpammel (porieyphl U (G YHKIIHH).
Pekypcusi. PexypcruBHBIE OOBEKTHI
(ppaxTtainbr). PexkypcuBHbIE poIienyphl U
byHKIUY.

Hcnonb3oBaHue cTeka JJsl OpraHu3auu
PEKYpPCHUBHBIX BBI30BOB.

Hcnonb3oBaHue cTaHJApTHON OUOIMOTEKH
A3bIKa nporpammupoBanus. [loaknoyenue
OMOIMOTEK MOANPOrPaMM CTOPOHHHUX
npousBoauTened. MoayIbHbBIN IPUHIUIT
NOCTPOEHHUSI IPOTPamMM

Pa30OuBatb 3a1auy Ha MoA3aauu.
OdopMIIATh JTOTUYECKH 1IEIOCTHBIE WU
MOBTOpsItOIIECS PparMeHThl TPOTPaMMBbI B
Bue noanporpaMm. [1osicHATE CymHOCTD
PEKYPCHUBHOI'O aJIrOpUTMA.

HaxomuTh pekypcuBHBIE OOBEKTHI B
OKPY>KarollleM MUpeE.

OmnpenensiTe pe3yiabTaT padoThl MPOCTOTO
PEKYypCHBHOIO anroputma. KMcronp3oBarth
CTaHJapTHBIC OMOIMOTEKH TTOAMPOrPaAMM
SI3bIKa TPOTPaMMUPOBaHHUS, OUOTUOTEKH
CTOPOHHMX Ipou3BoauTeneu. [IpumenaTs
MOAYJBHBIN IPUHITUII TIPU pa3padboTKe

IIPOrpamMM.
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IIpaxmuueckue pabomol:
1. Ucnonvzosanue noonpoepamm
CMaHOapmHoU 6ubIuoOmeKU A3bIKa
NPOCPAMMUPOBAHUSL.

2. Pazpabomka noonpoepamm.

3. Pekypcugnbie noOnpocpammbi.
4. Mooynbubiii npunyun nOCmpoeHus.
npocpamm

3.3

YucneHHbIE METOIBI

Yucnennsie MeToabl. TOUHOE U
npuOIMKEHHOE pelIeHus 3a/1auu.
YucneHHbple METO/IBI PEILIEHUS] YPAaBHEHUI:
MeToJ rnepedopa, METO IOJIOBUHHOTO
nenenus. [IpuOmmkéHHOE BBIUNCIIEHNE
JUIMH KpUBbIX. Briuncnenue miomaaei
¢buryp c noMoIblO YUCICHHBIX METOJIOB
(MeToa nMpsSMOYTOJIbHUKOB, METO/T
Tpaneuuit). [Tornck makcumyma (MUHUMYMa)
(GyHKIIUMU OJTHOM MepeMeHHOI METOI0M
MOJIOBUHHOTO JIETICHUS

[TosicHATH PUHITUTIBI PAOOTHI YUCIIEHHBIX
METOIOB, PA3HUILY MEKIY TOYHBIM H
IpUOTIKEHHBIM PEIICHUSMA
BBIUMCIIUTENBHBIX 3a]1a4.
Pa3pabateiBaTh U OTJIaKUBATh MPOTPAMMBI,
peanu3yrone YUCICHHbIE METO/IbI
peleHus ypaBHEHUH, MPpUOIMKEHHOE
BBIUMCJICHUE IJTMH KPUBBIX U IUIOMIAACH
¢uryp, nouck Makcumyma (MUHIMYMA)
(byHKIMK OJTHOW MTEPEMEHHOM.
IIpaxmuueckue pabomaoi:
1. Yucnennoe pewenue ypasnenuil.
2. Ilpubnusicénnoe gviuucienue ONuH
KpUswix u niowjaoeti ueyp.

3. Ilouck maxcumyma (Munumyma) @yHKyuu
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3.4 AJITOPUTMBI 00paboTKu 5 OO6paboTka CUMBOJIbHBIX JJAaHHBIX.
CHUMBOJIBHBIX JaHHBIX Berpoennbie GyHKIINU sI3bIKA
IpOrpaMMUPOBAHUS AJ1 00pabOTKU
CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: IOJCYET KOJTUIECTBA Hcnonbs30BaTh BCTPOCHHBIE (PYHKITUU S3BIKA
TOSIBJICHUH CUMBOJIA B CTPOKE, Pa30UEHUE | mporpaMMUPOBAHHUS A1 00paboTKH
CTPOKH Ha CJIOBA 10 MPOOEITBHBIM CUMBOJIbHBIX CTpOK. Pa3zpabateiBaTh 1
CUMBOJIaM, IMMOUCK NIOACTPOKHA BHYTPH OTJIAJKUBATH IPOTrPaMMBbI, PEAIU3YIOIIHNE
JlaHHOM CTPOKH, 3aMEHa HAHICHHON THIIOBBIE aJITOPUTMbI 00PabOTKH
MOACTPOKH HA IPYTyIO CTPOKY. [ eHepanus | cuMBOIBHBIX JaHHBIX Ha BBI6paHHOM SI3BIKE
BCEX CJIOB B HEKOTOPOM an(aBuTe, nporpammupoBanusi. [Ipeo6pa3oBbiBaTh
YAOBJICTBOPAIOINUX 3aTaHHBIM YHCJIa B CAMBOJIBHYIO CTPOKY M OOpaTHO.
OT'paHUYCHUAM. Hp606paBOBaHI/Ie quciia B HpaKmuqec}(ue pd60}’}’Zbl.'
CUMBOJILHYIO CTPOKY M 0OpaTHO 1. Ilocumeonvras obpabomka cmpox.
2. Obpabomra cmpok
€ UCNONIL308AHUEM DYHKYULL CIMAHOAPMHOU
oubIUOMeEKU A3bIKA NPOCPAMMUPOBAHUSL.
3. T'enepayus 6cex cnos, y0081emeoparouux
3aA0AHHOMY YCI08UI0
3.5 AJITOPUTMBI 00paboTku 10 MaccuBBI U ITOCIIEN0OBATEILHOCTH YHUCE.
MacCHUBOB Brruncrienne 06001mEHHBIX XapakTepucTuk | [IpuBOAUTE MpUMEPHI OTHOMEPHBIX U

2JIEMEHTOB MacCUBa WM YNCIOBON
MOCIIEZI0BATELHOCTH (CYMMBI,
IPOU3BEICHUS, CPETHETO
apupMeTHIeCKOro, MUHUMAaJIbHOTO U
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA
9JIEMEHTOB,

JIIBYMEPHBIX MACCUBOB.

IIpuBOIUTE IpUMEpHI 33724 U3
MTOBCETHEBHOW JKM3HU, IPEANOIArAr0 X
HCIIOJIb30BAHUE MACCUBOB.

Pa3pabaTbiBaTh U OTNIAXKUBATh IPOTPAMMBI,

peayin3yrolye TUIIOBbIE
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yIIOBJIETBOPSIOIINX 33JaHHOMY YCIIOBHIO).
JIvHEeWHBIN TOMCK 3aJaHHOTO 3HAYEHUS B
maccuBe. COpTUPOBKa OJTHOMEPHOTO
maccuBa. [IpocTeie MeTOIbI COPTUPOBKH
(MeTox my3bIpbKa, METOJT BEIOODA,
COPTHUPOBKA BCTABKaMHU).

CopTHpoBKa CIUSTHUEM.

bricTpast copTupoBka MaccuBa (AITOPUTM
Quicksort).

JIBOMYHBIN MIOUCK B OTCOPTUPOBAHHOM
MaccCHBe.

JIByMepHbI€ MacCUBBI (MaTPUIIbI).
Anroput™mbl 00pabOTKH TBYMEPHBIX
MaCCHBOB: 3aII0JTHCHHE IBYMEPHOTO
YHICIIOBOTO MacCHBa 10 3a/IaHHBIM
IpaBHJIaM, TTIOMCK DJIEMEHTA B IBYMEPHOM
MacCHUBE, BRIUMCICHHE MAKCUMyMa
(MUHMMYMa) ¥ CYMMBI 3JIEMEHTOB
JIBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK
U CTOJIOLI0B IBYMEPHOI'O0 MacCHUBa.
Paszpabomra npoepamm ons pewenus
npocmulx 3a0a4 ananuza oanusix (ouucmra
OaHHbIX, Klaccugurayus, aHaius
OMKJIOHeHUlL)

aITOPUTMBI 00PaOOTKH OJTHOMEPHBIX U
JIBYMEPHBIX MaCCHUBOB, Ha BHIOpaHHOM
SI3BIKE TTPOTPaMMUPOBAHHSL.
Paszpabamvieamov npoecpammor
07151 peulenusi NPOCMbIX 3a0ay AHAIU3A
OQHHBIX.
lIpakmuueckue pabomoi:

1. 3anonnenue maccusa.
2. Bviuucnenue 0606wénnvix
Xapaxmepucmux Maccusa (4uciosou
nOC1e008amMeNIbHOCU).
3. Tlouck MUHUMAILHO2O (MAKCUMATBLHOZO)
97IeMeHma 8 YUCTO0BOM MACCUBE.
4. Jlunetinwiil nOoUCK 3a0aAHHO20 3HAYUEHUS 8
Maccuse.
5. IIpocmuie memoowl copmuposKu
maccuea.

6. bvicmpas copmuposxka maccusa.

7. [{6ouunvlii nouck.

8. Obpabomra mampuy,.

9. Ananusz oanmnwvix

Hroro no pazaeny

44
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Paznen 4. MudopmanmoHHbIe TEXHOJOTHU

4.1 | OGpaGorka TexcTOBBIX 6 TekcToBBIi TTporeccop. Pa3pabateiBaTh CTPYKTYpy JOKYMEHTA.
JOKYMEHTOB PenakTupoBanue u popmMaTHpOBAHHE. Hcnonp30BaTh CpelicTBAa aBTOMATH3AIHH

[TpoBepka opdorpaduu U rpaMMaTHKH. NIPU CO3/IaHUU JIOKYMEHTA.
CpencTBa MOMCKa U aBTO3aMEHBI B [TpuMeHsTH TpaBUIIa TUTUPOBAHHS
TEKCTOBOM Ipoueccope. Mcnonp3oBanue MCTOYHUKOB U O(POPMIIEHUS
ctiield. CTpyKTypUPOBaHHBIE TEKCTOBBIC oubmorpaduieckux cchuiok. [IpuHIMATH
nokyMeHThl. CHOCKH, OTJIaBJICHUE. ydacTre B KOJUIGKTHBHOM paboTe Hal
KosutekTuBHas paboTa ¢ JOKyMEHTaMH. JIOKyMEHTOM.
HHCTpYMEHTBI PEIICH3UPOBAHHS B BrITIONTHATE HA00P ¥ MPOCTYIO BEPCTKY
TEKCTOBBIX TIporieccopax. ObmauHbIe MaTeMaTUIECKUX TEKCTOB. [Ipakmuueckue
cepBuchl. JlenoBas nepenucka. Pedepar. pabomul:
[IpaBuiia TUTUPOBAHUA UCTOYHUKOB U 1. Bépcmxa ookymenmos
odopmiieHust OnbIHOrpaPUUEcKuX CChUIOK. (€ MAMeMAMULeCKUMU GopMYyIamu.
OdopmiieHue CucKa JIUTepaTyphl. 2. Muozcocmparnuumvie OOKyMeHmMul.
Cmanoapmol 6ubuocpagpuyeckux 3. Konnekmusnas paboma ¢ 0oxymenmamu
onucanuy. 3HAaKOMCTBO C KOMITbIOTEPHOM
BEPCTKOM TeKkcTa. TexHu4YecKne cpeacTBa
BBOJIa TeKcTa. Crieruann3npoBaHHbBIE
CpEeJICTBA PEIAKTUPOBAHUS MAaTEMATHICCKUX
TEKCTOB

4.2 | AHamu3 JaHHBIX 8 Ananmu3 gaaaeix. OCHOBHEIE 3a1a4u [TpuBOIMTH IPUMEPHI 33724 aHATH3A
aHaJIn3a JJAHHBIX: TIPOTHO3UPOBAHHE, JTAaHHBIX.
KiaccuuKarys, KiacTepu3alus, aHajau3 [TosicHATH Ha IpUMepax
OTKJIOHEHUH. MOCIIEZIOBATEIILHOCTH PEIICHUS 3a1a4
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[TocnenoBaTeIbHOCTH pelICHUS 3aa4
aHaJM3a IaHHBIX: cOOp MEPBUYHBIX
JAaHHBIX, OYMCTKA U OI[EHKA KauecTBa
JAaHHBIX, BBIOOP W/WIJIH MIOCTPOEHUE
MoJieJH, mpeoOpa3oBaHue JaHHbBIX,
BU3yaJIM3allvs JaHHBIX, HHTEPIIPETaLIUs
pe3ynbraroB. [IporpaMMHbIe cpecTBa U
MHTEPHET-CEPBUCHI ISl 00pabOTKU U
Mpe/cTaBleHus JaHHbIX. bonpuiue
naHHble. MammmHHOe 00yueHue.
Unmennexmyanvuviii ananu3 OAHHbIX.
AHanu3 JaHHBIX C IOMOIIIBIO
ANEKTPOHHBIX TabmuIl. Berancnenue
CYMMBI, CPETHETO apu(METHUECKOTO,
HanOO0JIbIIEeTO (HAUMEHBIIIETO) 3HAYCHHUSI
nuarnasona. Beraucnenue ko3¢ huinneHTa
KOPPEJALMU IBYX PSAAOB JaHHBIX.
[TocTpoenne cTonOUATHIX, IMHEHYATHIX U
KpyroBsIx auarpamm. [loctpoenue
rpadukoB Gynkuuid. [Togdop nuHIN
TpeH/ia, peleHue 3a1au
IPOTHO3UPOBAHUSI.

HucneHHOe pelleHre ypaBHEHUH ¢
MOMOIIIBIO 110100pa MmapameTpa.
OnTrMu3anus Kak MoMcK HauIy4dlIero
pelieHus B 3aaHHbIX ycioBusix. LleneBas

byHKIUS, OTpaHUYCHUSI.

aHaJM3a JIaHHBIX.

PemaTp npocThie 3a1auun aHanmsa
JTAHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX
TaOIUIL.

Ucnons3oBaTh COPTUPOBKY U (DUIBTPHI.
Hcnonb3oBaThk cpeacTa AEI0BOM
rpaduKy IS HATJISTHOTO MPEACTABICHUS
JaHHBIX.

Pemats mpocTeie pacuéTHbiC U
ONITUMU3AITMOHHBIE 337]a4H C TIOMOIIBIO
ANEKTPOHHBIX TAOIUII.

IIpaxmuyeckue pabomol:

1. AHanuz 0auuwix ¢ NOMOUIbIO
NEeKMPOHHBIX MAOIUY.

2. Haeznsonoe npeocmasnenue
Pe3yIbmamos Cmamucmuyeckou
00pabomKU OAHHBIX 8 8UOE OUASPAMM
cpeocmeamu peoaKkmopa 31eKmpoHHbIX
mabauy.

3. Iloo6op nunuu mpenoa,
NPOCHO3UPOBAHUE.

4, Yucnennoe pewienue ypagHeHuti c
nomowbio noobopa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWBIO DNIEKMPOHHBIX MAOIUY
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JlokasibHbIE ¥ r100aNbHBIA MUHUMYMBI
neseBoil pynknuu. Pemenue 3anau
ONTUMM3ALUH C IOMOILBIO 3JIEKTPOHHBIX

Ta0INI]
Hroro o pasgeiy 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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11 KJIIACC
Ne Kommniectso OCHOBHBIE BUBI AEATEILHOCTH
HaumeHnoBanue pa3enoB u [IporpammuOE conepkanme

n/m JacoB oOy4aromuxcs

TeM y4eOHOT0 mpeaMeTa
Paznen 1. TeopeTndyeckue 0CHOBBI HH(OPMATUKHU

11 Nudopmanms u 10
uH(}OpMaIMOHHbIE
IponeCChl Teopernyeckre NoAX0Abl K OLIEHKE

KOJIMYECTBA UH(POPMAIIHH.

3aKoH aJAUTUBHOCTU UH(OPMAIIHH.
®dopmyna Xaptim. UHGopmanms u
BeposTHOCTh. @opmyia llleHHOHA.
AJNTOPUTMBI CKaTUSl JaHHBIX.

Anroputm RLE. Anroputm Xaddmana.
Anroput™m LZW. Anroputmsl cxxatus
JAHHBIX

C MOTepsIMU. Y MEHbIIIEHNE TTYOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE UJIEH
anroput™moB cxxatus JPEG, MP3. Ckopoctb
nepeaadu JaHHbIX. 3aBUCUMOCTh BPEMEHU
nepeaadn oT HHOOPMAIIMOHHOTO 00bEMa
JAHHBIX U XapaKTePUCTUK KaHalla CBS3U.
[TpuauHBI BOBHUKHOBEHHUS OMIMOOK TIPH
nepenave naHHbIX. Kozbl, Mo3Boistonme
O0OHapyKMBATh U UCIIPABIIATH OLIUOKH,
BO3HUKAIOIINE MPHU Mepeiaue JaHHBIX.
Paccrosanne Xommunra. Koguposanue

XapakTepHu30BaTh pa3InIHbIE
TEOPETHYECKHE MTOAXOIbI K OIICHKE
KOJIMYeCTBa HH(DOPMAIIUH.

OnuchIBaTh H3y9aeMble aJlTOPUTMBI CKATHUS
JTAHHBIX, CPAaBHUBATh PE3YIIbTAThI UX
paboTHI.

Pemiate 3agaun Ha ornpeieIeHUE BpeMEH!
Tiepeaun JJaHHBIX 110 KaHATY CBSI3H C
U3BECTHBIMU XapakTepucTukamu. [1oscHATH
MPUHITUIIEI OOHAPYKEHUS 1 UCIIPABIICHUS
ommOOK MpH Mepeaade JTaHHBIX C
MTOMOIIIBIO TTOMEXOYCTONYMBBIX KOJIOB.
[losicHATH 3HaYEHUE OHATUH «CHUCTEMA,
«TIOJICUCTEMAY, «CUCTEMHBIHN 3 HeKT»,
«YTPaBJICHUEY»; 3HAYCHUE OOPATHOM CBS3H
JUTSL TOCTYDKEHUS TIEH YITPABJICHHUS.
IIpaxmuyeckue pabomol:

1. Coicamue 0aHHbIX ¢ NOMOUIBIO

ancopumma RLE.
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¢ noBroperureM 0uToB. Koapr XoMMmuHra.
Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
B3auMoeiicTBrue. CHCTEMHBIN 3P HEeKT.
VYrpasneHnne kak HHPOPMaIIMOHHBIN
nporecc. OOpaTHas CBsI3b

2. Cocamue OaHHbIX ¢ NOMOUWDBIO
aneopumma Xagpgmana.
3. Corcamue 0anuvix ¢ nomepamu

(ancopummor JPEG, MP3).

4. I[lomexoycmoiiuugvle KOObl

1.2

MonenupoBanue

Mogaenu u moaenupoBanue. Llens
MOJICIUPOBaHUs. AIEKBATHOCTh MOJIETHU
MOJIETTUPYEMOMY OOBEKTY WIIH MPOIIeCCy,
e MojaenupoBanud. @opmanuzanus
NpUKIagHBIX 3a4a4. [IpeacraBnenue
pe3yabTaTOB MOJECIUPOBAHUS B BUJIE,
yIIOOHOM JUISI BOCIIPUSITUS] YETTOBEKOM.

I" padmueckoe npecTaBiIeHUE JTaHHBIX
(cxeMbl, TaOHIIbl, TPadUKH).

I'padbr. OcHoBHBIE TOHSTHS. Bumb
rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpHI CMEXHOCTH, BECOBBIX MaTpHII,
CIIUCKOB CMEXHOCTH. Pemienne
AITOPUTMUYECKHX 3a/1a4, CBSI3aHHBIX C
aHanu3oM rpados (mocTpoeHue
ONTUMAIBHOTO MyTH MEXAY BEpUIMHAMU
rpada, onpeneneHne KoJIu4ecTa
Pa3JIMYHBIX MyTEH MEXK]ly BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIIUKINYECKOTO
rpaga).

Jlepesbs. bunapnoe nepeso. JlepeBbs

OnpenensaTe NOHATHS «MOJEIbY,
«MOJIETTUPOBAHUEY.
KnaccuduuupoBats Mojenu no 3aJaHHOMY
OCHOBAHHIO.

OnpenensaTs 1ejlb MOJAEIUPOBAHNS B
KOHKPETHOM cJly4ae.

[TpuMeHATH aNrOpUTMbI HAXOXKACHUS
KpaTyaillnx myTei Mexay BepIIMHaMU
OpPUEHTUPOBAHHOTO Tpada.
[IpMeEHATH AITOPUTMBI OIIPEETICHUS
KOJIMYECTBA Pa3IMYHbIX ITyTEH MEXY
BEpIIMHAMH OPUEHTHPOBAHHOIO
aIMKIM4eckoro rpada.

[TpuBOINTE IPUMEPHI UCIIOIB30BAHUS
JIepeBbEB U TpadoB MPU OMUCAHUN
O0OBEKTOB U MPOIIECCOB OKPYKAIOIIETO
Mupa.

Ctpouts nepeBo nepedopa BapHaHTOB.
XapakTepu30BaTh UTPY KaK MOJEIIb
HEKOTOPOU CUTYAIUU.

JlaBaTh onpeneneHue BhIMIPHIITHON

CTpaTErvu.
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noncka. Crioco0bl 00x0/1a epeBa.
[IpencraBnenue apupmeTHIECKIX
BBIpa)KEHUI B BUJIE AepeBa. J{UCKpeTHbIe
UTPHI ABYX UTPOKOB C TIOJIHOM
undopmarnueit. [loctpoerue nepeBa
nepedopa BapuaHTOB, ONMUCAHUE CTPATETHH
UTPHI B TAOIHYHOM opMe. BeIUTphIlHbIe
Y IPOUTPBILLIHBIE TO3ULIUH. BRIMTpHBINIHbIE
ctparerun. CpencTBa UCKYCCTBEHHOTO
uHTesuiekTa. CepBUCHl MALIMHHOTO
nepeBoja 1 paclo3HaBaHUs YCTHOU pPeyH.
KorautusHasie cepBuckl. Unentudukamnms u
MIOUCK M300pakeHH, pacrio3HaBAaHUE JIHIL.
CamMo00yJaroIrecs: CHCTEMBI.
HckycCTBEHHBIN UHTEIIEKT B
KOMITbIOTEpPHBIX Urpax. Mcnonap3oBanue
METO/I0B HCKYCCTBEHHOT'O UHTEILJIEKTa B
00y4JarIux cCUCTeMax.

Hcnonb3oBaHne METOI0B UCKYCCTBEHHOTO
WHTEJUIEKTa B poOoTOTexXHUKE. IHTEpHET
Bemien. [lepcriekTuBbl pa3BUTHA
KOMITBIOTEPHBIX UHTEIIEKTYalIbHbBIX
cucreM. HelipoHHsble ceTn

OnuceIBaTh BHIUTPHIIIHYIO CTPATETHIO B
3aJJaHHOM UTPOBOM CUTyalluu B (hopme
JiepeBa Wiu B TaOIuMIHOU popme.
[TosiICHATh MOHATUS «UCKYCCTBEHHBIH
UHTEJUIEKTY», «MAITMHHOE 00Y4YEeHHEY.
[TpuBOIXTH IPUMEPHI 33124, PEIIAEMBIX C
MOMOIIBIO0 UCKYCCTBEHHOT'O MHTEIJIEKTA.
Ilpakmuueckue pabomul:

1. Ilouck sviuepviuunol cmpamezuu 8 uepe
C noaHOU UHpopmayuell.

2. Cpeocmea uckyccmeenHo20
UHmMenIeKma

Wroro no pazaeny

18
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Pazgen 2. ATropuT™MBI M MPpOrpaMMHUPOBaHUE

2.1 | Dpementst TEOpUHU 6 IToACHATH MOHATUSA «BBIYUCIUTEIBHBIN
aJrOpUTMOB IIPOLIECCH, «CIOKHOCTD AJITOPUTMAY,

dopMmanu3aiys MOHITHS alrOpUTMA. «3hdexTuBHOCTH anroputmay. [IpuBoauTh
Mainuna ThIOpHHTa KaK yHUBEPCAIbHAS npuMepsl 3PPEKTUBHBIX AJITOPUTMOB.
MOJIeNb BeuncieHui. Tesuc Uépua- CocTaBisaTh MPOrpaMMBI JUIsI MAITHbI
TrropuHra. TrropuHra.
Mawuna I[Mocma. Hcnonvszosams Hopmanvhble aneopughmol
Hopmanvusie ancopugpmor Maprosa. Maprosa.
Ancopummuuecku nepaspewumsle 3a0auy. | J1aBaTh OLCHKY CIOKHOCTH H3BECTHBIX
3aoaua ocmanosa. Hesozmoocnocmo aJITOPAUTMOB.
agmomamuyeckou OmiaoKu nPocPamm. IIpakmuueckue pabomoi.:
OreHKa c105KHOCTU Bhuncienuit. Bpems | . Cocmasénenue npocmoti npozpammot Ons
paboThl U 00BEM UCIIONIB3yeMOU TaMSITH, mawunsl Toiopunea
UX 3aBUCHUMOCTB OT pa3Mepa UCXOJIHBIX
naHHbIX. OlleHKa aCUMOTOTHYECKOM
CJI0’)KHOCTH alITOPUTMOB. AJITOPUTMBI
MOJMHOMHAIBHOM CJI0KHOCTH.
[Tepebopublie anroput™msel. [Ipumepst
Pa3IMYHBIX AITOPUTMOB PEIICHUS OAHOMN
3a7a4, KOTOPbIE UMEIOT PA3JIMYHYIO
CJI0’)KHOCTb

2.2 28

AJITOPUTMBI U CTPYKTYPbI
JTAHHBIX

[Touck npoCTHIX YKcCeN B 3aJaHHOM
JIAANa30He ¢ MOMOIIBIO AIITOPUTMA
«petero IpatocdheHa». MHoropaspsiiHbIe
LIeJIbIC YKMClIa, 3aJa4u JJIUHHOM
apu(MeTHKH.

Hcnonp30BaTh aIropuTM «pereTo
Oparocdena» 1y MOUCKa MPOCTHIX YUCENT
B 33JIaHHOM Jinana3oHe. [1osScHITh
MPUHLMITBI 00pabOTKU MHOTOPA3PsIAHBIX
LENBIX YHCE
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CrnoBapu (accollnaTUBHBIE MAaCCHBBI,
O0TOOpakeHMS ). XAIII-TaOTHIIBI.
[Toctpoenue anhaBUTHO-4aCTOTHOTO
CJIOBaps /ISl 3aJIaHHOTO TEKCTa.

Ananuz mexcma Ha ecmecmeeHHOM
A3viKe. Bvioenenue
nocneoosamenbHocmell no wadbioHy.
Pezynapuvie svipasrcenus. Yacmommuwiu
aAHanU3.

Crekn. AHaIN3 TPABWIIBHOCTH
CKOOOYHOTO BBIpaKeHUsI. Beraucienne
apu(pMETHIECKOTO BRIPAKCHUS,
3aMMCaHHOTO B MOCT(UKCHOM dopme.
Ouepenu. Ucnonp3oBanue ouepeau AJis
BPEMEHHOTO XpaHEeHUsI TaHHbIX. Cés3Hble
cnucku. Peanuzayus cmexa u ouepeou c
HOMOUBIO CBA3HBIX CNUCKOG. AJTOPUTMBI
Ha rpadax. [TocTpoeHne MUHUMAIBHOTO
OCTOBHOTO JIepeBa B3BEIICHHOTO
CBSI3HOTO HEOPUEHTHPOBAHHOTO Tpada.
06x00 epaga 6 enyouny. O6x00 epaga 6
wiupuny. KonmmaecTBo pa3nuyHbIX MyTeH
MEX/Ty BEPIIMHAMHA OPHUEHTUPOBAHHOTO
AIMKJINYECKOTo Tpada. AITOpUTM
Jeitkerpsl. Aneopumm Protioa-
Yopwanna.

U peaJu30BbIBaTh COOTBETCTBYIOIINE
JIITOPUTMBI Ha SI3BIKE
POrpaMMHUPOBAHUSL.

[TpumeHsTH clioBapu (accolMaTUBHBIC
MacCCHUBBI, OTOOpaKEeHHUs) B 3a/1a4ax
00pabOTKH JaHHBIX.

BBINOIHATE POCTON aHAJIN3 TEKCTA HA
€CTCCTBCHHOM SI3BIKE, B TOM YHCJIE C
HCIIOJI30BAHUEM PETYIISIPHBIX
BBIPaKCHUM.

[TosicHATH IPUHIIUTIBEI pA0OTHI CTEKA U
oYepenin, UCTIOIB30BaTh CTEKH U OYEPEIH
JUTS pEIICHHSI allTOPUTMUYECKUX 3a/1ay.
Peann3oBbIBaThH M UCTIOIH30BATH
JBOMYHBIE (OMHAPHBIE) AePEBbs U rpadbl
JUTsI perieHust 3a7a4 00pabOTKH TaHHBIX.
Hcnonb30BaTh AMHAMUYECKOE
MpPOrpaMMHUPOBAHUE

JUTSI BBIYUCJICHUS PEKYPCUBHBIX
byHKIMH, MOACUY€Ta KOJIMYECTBA
BapUAHTOB M PEIICHUS 3a71a4
ONITUMHU3AITIH.

IIpaxmuueckue pabomel:

1. Ilouck npocmuix uucen 6 3a0anHoOM
ouanasoHe.

HepeBbs. Peannzanus nepesa c
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MOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JBonuHbIe (OMHAPHBIC) 1EPEBbS.
[TocTpoenue nepesa ajst 3aJaHHOTO
apu(pMeTHUeCKOro BHIPAKEHUS.
PekypcuBHbIe anropuTMbl 00X0/1a
nepesa. Mcronb3oBaHue cTeka U o4epeu
Ut 00X0/a nepeBa. J(nnamudeckoe
IPOrPaMMHUPOBAHUE KaK METOJ PEIICHHS
3aJ1a4 ¢ COXpaHECHUEM TPOMEKYTOUHBIX
pe3yJIbTAaTOB. 3aa4H, PEIIaeMbIC C
MTOMOIIIBIO0 TUHAMHUYECKOTO
MIPOrPaMMHUPOBAHUS: BEIYHCIICHUE
PEKYPCUBHBIX (QYHKIIUH, MTOACYET
KOJIMUECTBA BApUAHTOB, 3a/1a41
OTITUMU3AINH

2. Peanuzayus eviuucnenutl

C MHO20PA3PAOHBIMU YUCTIAMU.

3. Ilocmpoenue anghasummo-
YaACMoOmHO20 C108aps OJisl 3A0AHHO20
mekcma.

4. AHnanuz mexcma Ha

ecmecmeeHHOM sI3bIKe.

5. Buiuucnenue apugpmemuueckozo
8bIPAIICEHUS, 3ANUCAHHO2O

6 nocmeghukcuoui gpopme.

6. Hcnonvzosarnue ouepeou.

7. Hcnonvzosarnue depesves

OJ151 BLIYUCTIEHUS APUDMEeMUYECKUX
8bIPANHCEHULL.

8. Buoruucnenue onunvol
Kpamuaiiuie2o nymu mMexcoy 6epuiuHamu
epacgha (anecopumm [etikcmpol).

9. Buvluucnenue pexypcushwix
DYHKYULL ¢ NOMOWBLIO OUHAMUYECKO2O
NPOSPAMMUPOBAHUSL.

10.  Iloocuém xonuuecmea sapuanmos
C NOMOWBI0 OUHAMUYECKO20
NPOSPAMMUPOBAHUS.

11.  Pewenue 3a0au onmumuzayuu ¢
HOMOWBIO OUHAMUYECKO20
NPOCPAMMUPOBAHUS
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2.3 |OcHoBEI 00BEKTHO- 16 [Tonsitne 06 06HEKTHOOPUEHTUPOBAHHOM
OPUEHTUPOBAHHOTO nporpaMMupoBaHuu. OOBEKTHI U KJIACCHI.
[IPOIPAMMHUPOBAHUSA CaoticTBa 1 METO/IBI 00BEKTOB. OOBEKTHO- | [ToSCHATH OCHOBHBIE MPUHITHIIBI
OpUEHTUPOBaHHBIN aHanu3. Pa3paboTka 00BEKTHO-OPUEHTHPOBAHHOTO
MpOrpaMM Ha OCHOBE OOBbEKTHO- POrpaMMHUPOBAHHS.
OPHUCHTHPOBAHHOTO IMOAXO0/JA. [IpoekTupoBaTh M UCIIOIB30BATH MPOCTHIE
Wukancynsinust, Hacie10BaHue, KJjaccel 00bekTOB. [IpoexkTupoBath
nouMoppu3m. HWEpAPXUHU KJIACCOB JIJIsI ONUCAHUSA
Cpenpl ObICTpOI pa3pabOTKU MPOTPAMM. HpeaMETHOH 001acTH.
ITpoexTupoBanue unaTepdeica Pa3zpabartpiBaTh mporpamMmsi ¢
oJib3oBareld. Mcnoip30BaHne TOTOBBIX I‘pa(bI/I‘-IeCKI/IM I/IHTep(i)efICOM. I/Igy‘qa’[‘],
YIPABIACMBIX 3JICMCHTOB AJIA ITIOCTPOCHUA BTOpOfI SI3BIK IPOTrPaMMHUPOBAHUSA
I/IHTep(beﬁCa- Ilpakmuueckue pa60mbz:
O030p A3BIKOB IPOrPAMMHUPOBAHUS. 1. Ucnonvzosanue comoswlix kiaccos 6
[TonsTre 0 mapagurmax npozpamme.
NPOrpaMMUPOBAHUS. H3yuenue 6mopozo 2. Paspabomka npocmotu npoepammel ¢
A3bIKA NPOSPpAMMUPOEAHU UCNOIL308AHUEM KIACCOS.
3. Paspabomxka knacca, ucnonvsyoue2o
UHKANCYIAYUIO.
4. Paspabomka uepapxuu Kiaccos.
5. Pazpabomxa npoepammoi
c epaghuueckum unmep@eucom
Hroro no pazgeny 50
Paznen 3. MadopmanmoHHbIe TEXHOJIOTUU
3.1 KomnberorepHo 8 DTanbl KOMIIBIOTEPHOMATEMATHYECKOTO BriaensaTe 3Tansl KOMIIBIOTEPHO-
MaTeMaTHYECKOE MOJICTIMPOBAHMS: IOCTAHOBKA 33/1a4H, MaTeMaTUYECKOTO MOJICIIMPOBAHUS U
MOJEITUPOBAHUE pa3zpaboTka pEan30BbIBATh UX C TOMOLIBIO

45



DenepanbHas pabouas nporpamma | Madopmaruka. 10-11 knaccsr (yriyOn€HHbBIN ypOBEHB)

MOJEJIN, TECTUPOBAHUE MOJIENH,
KOMITBIOTEPHBIN

AKCIIEPUMEHT, aHAJIU3 PE3YIbTATOB
MOJIETTUPOBAHMUSL.

Juckperusanus npyu MaTeMaTH4eCKOM
MOJCIIMPOBAHUH HETPEPHIBHBIX
poueccoB. MoaenupoBaHNE IBUKECHHUS.
MopenupoBanue OUOIOTUUECKUX
cucteM. MaTteMarnieckue MOJEINH B
ASKOHOMUKE. BrruncnurenbHbie
AKCIIEPUMEHTHI C MOJEISIMHU.
Komnvromeproe mooenuposanue cucmem
VNPaeIeHusl.

O06paboTka pe3yabTaToB SKCIIEPUMEHTA.
Metoa HauMeHbIIUX KBaApaToB. OleHKa
YHCJIOBBIX TTAPaMETPOB MOJICITUPYEMBIX
00BEKTOB U TpolieccoB. BoccTanornenue
3aBUCHUMOCTEH I10 pe3ysbTaTam
AKCIIEPUMEHTA.

BepositHocTHBIE MOsIETH. MeTo 1Bl

Momnrte-Kapio. MMuranmonnoe
MojenupoBanue. CUCTEMBbI MACCOBOTO
o0CTyKMUBaHUs IPOrPAMMHOIO
oOecIeucHuS.

[TosicHATH HEOOXOAUMOCTD U CYITHOCTh
JTUCKPETU3AIMU TIPU PEIICHUN
BBIYMCIUTEIIBHEIX 3a7a4 C IIOMOIILIO
KOMITHIOTEPOB.

Hcnonp30BaTh UMHUTAIIHOHHOE
MOJICJTUPOBAHKE, B TOM YHCJIC HA OCHOBE
BEpPOSTHOCTHBIX Mojieneii. OOpabaThIBaTh
pe3yJbTaThl SKCIIEPUMEHTA.
Ilpakxmuueckue pabomol:

1. Mooenuposanue osudicenusl.

2. Mooenuposanue buonocuyeckux
cucmem.

3. Hmumayuonnoe mooenuposanue c
nomowwbto memooa Monme-Kapio.

4, Obpabomxa pe3yrbmamos
9KCnepumenma
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3.2

ba3e! manHbBIxX

10

Tabnuunble (penaoHHbIC) Oa3bl

JMaHHBIX. Tabauia - mpeacTaBIcHHUE
CBeIECHUN 00 OMHOTHIIHBIX OOBEKTAX.
ITone, 3amucek. Kimrou Tabnunel. PadoTa

C TOTOBOIT 0a30i1 JaHHBIX. 3a0JIHEHHE

0a3bl nanHbIX. [louck, copTupoBka u
bunpTpanus JaHHbIX. 3aMpOChl

Ha BBIOOPKY JAHHBIX. 3alpOChI

C mapamMeTpamu. Beraucisiemple mosis
B 3aI1pocax.

MHuoroTta0ian4Hbie 0a3bl JaHHBIX.
Tums! cBsI3eH MEXKIY TaOJIHITAMMU.
Buenmaunii kmrod. LlemocTHOCT 6a3s
JIAHHBIX. 3aIPOChl K MHOTOTaOJIMYHBIM
0a3aM JJaHHBIX.

OcHosHble NPUHYUNBL HOPMATUZAYUU
ba3 oanmnwix. A3vlK ynpasienus
oannvimu SQL. Cozdanue npocmuix
3anpocos Ha szvike SQL na evibopky
OAHHBIX U3 OOHOU MAOIUYBL.
Hepenayuonnvie 6azvi 0anuwix.

3Kcnepmele cucmemoal

XapakTepu3oBaTh 0a3y JaHHBIX KaK

MOZIEJb MPEeIMETHOM 00JIaCTH.
[IpoexTrpoBaTh MHOTOTAOIUYHYIO Oa3y
JIAHHBIX.

Ocy11ecTBIATh BBOA U PEAAKTUPOBAHUE

JTAHHBIX.
OcCyecTBAsATh COPTUPOBKY, IOUCK

U BbIOOp JaHHBIX B TOTOBOM 0Oaze

JTAaHHBIX.

DopMHPOBATH 3aIIPOCHI HA TTOMCK
JTAaHHBIX B CPEAC CHCTEMBI YIIPaBIICHUS
0azaMM JaHHBIX.

VYrpasiaaTs 0a30i TaHHBIX

C TTIOMOIIIBIO TTPOCTHIX 3aMPOCOB

Ha si3bike SQL.

ITosicHATH 00aCTH MPUMEHECHUS,
JIOCTOMHCTBA M HEJOCTATKH
HEPEJSIITMOHHBIX 0a3 TaHHBIX

B CPaBHCHHH C PEISAIIMOHHBIMHU.
IIpakmuueckue pabomoi:

1. Paboma ¢ 2comoesoil 6azoti OaHHbIX.

2. Paspabomxa mnocomabauunoti 6asvi
OAHHBIX.

3. 3anpocwvl k MmHO2OMabAUYHOU Oa3e
OAHHBIX.

4. Vnpaenenue oannvimu ¢ nNOMowbio
azvika SQL
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3.3 | Beb-caiiter 14 WutepueT-npuokenus. [TousTre o

CEpPBEPHOM U KIIMEHTCKOM YACTAX CAWTA.

TexXHONOTHs «KIUEHT - CepBEp», €€

JOCTOMHCTBA U HEAOCTATKU. OCHOBEBI f3BIKa TTosicHSITB IIPUHLUIIBI TEXHOJIOTHH «KIUEHT

HTML u kackanubix Tabmnn cruneii (CSS).| - cepep» Ha mpuMepe B3auMoeHCTBUSA

CHeHapI/II/I Ha S3BIKC JavaScript. q)OpMH Ha 6paygepa u Be6-cepBepa_ C03I[aBaTB

BeO-cTpanuie. Pasmenienne Be0-CaiToB. | mpocThle BeG-CTPaHUIIBI, UCTIONB3YS A3BIK

VYeayra xocTuHra. 3arpyska (aiinos Ha pasmetku HTML, kackaHble TabIHITbI

CaiT CTHJICH U CIICHapUHU Ha sA3bIKke JavaScript.
OnuceiBaTh TEXHOJIOTUIO pa3MEIICHUS
catoB B cetu UHTepHeT. [Ipakmuueckue
pabomui:
1. Cozoanue mexcmogotii 6e6-cmparuybi.
2. Co30aHue 6eb-cmpanuysl, 8Ka0O4aOWel
MYTbmumeOutiHvle 00veKmol (PUCYHKU,
38yK08ble OaHHblE, BUOEO).
3. Ogpopmnenue cmpanuyvi ¢ NLOMOWBIO
KACKAOHbIX mabauy cmuiell.
4. HUcnonvsosanue cyenapues Ha s3vlke
JavaScript

3.4 | KommbrorepHas 8 BBo M300paXkeHnH ¢ HCTIOIBL30BAHUEM BBINOIHATE 061y KOPPEKLUIO IUPPOBBIX
rpauxa Pa3IUYHBIX IUPPOBBIX YCTPONCTB U300paKeHU .

(undpoBbIX (hoTOANMIAPATOB U
MHUKPOCKOTIOB, BUJIEOKaMep, CKaHEPOB U
JIPYTHX YCTPOMCTB).

['padmueckuii penakrop. Pazpemienue.
Kanpuposanue. Mcnpasiienue

[TpuMEHSTH HTHCTPYMEHTBI TpaUuecKOro
penakTopa K OTJAeIbHBIM 00JIacTsIM
HU300pakeHUsI.

CTpouTh MHOTOCIIOWHBIC H300pasKeHHUS C
WCIIOJIb30BAHUEM MACOK, TOTOBUTh
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nepcnektuBbl. ['ucrorpamma. Koppeknus | ocBemienus. Kamepsl. A1auTuBHbIE
YPOBHEH, KOPPEKIUs LIBETA. texHojoruu (3D- npunTepsl). [ToHsTHE O
ObeciBeunBaHKe IBETHBIX H300paKEHU. | BUPTyaJIbHOM peajbHOCTH U

Peryms. PabGota ¢ o6nactsamu. @UiabTpel. | JOMOJHEHHON PeaIbHOCTH

MHuorocnoitHbie H300pakeHuUS. WUTIOCTPALNK JJI pa3MEeIIeHUs Ha
TekcToBwIie cimon. Macka ciosl. BeO-caliTax, CO371aBaTh

Kanansl. CoxpaHneHue BBIIECICHHOU AHUMUPOBAHHbIE N300paXKEHUS.
obnactu. [ToaroToBka WITIOCTpauil 11 CoznaBaTh BEKTOPHBIE U300paKEHUS C
BeO-cailToB. AHUMUPOBaHHbBIE ITIOMOIIIBIO PEAAKTOPA BEKTOPHOMN
N300paKeHusl. rpauKu WK HHCTPYMEHTOB
Bekropnas rpaguka. [IpuMuTuBEIL. TEKCTOBOI'0 IIPOLECCopa.

N3menenue nopsiaka 3J1€MEHTOB. Ilpakxmuueckue pabomoi.:
BripaBHHMBaHUE, pacnpeieeHue. 1. Obpabomxka yugpposwvix
I'pynnuposka. Kpusbie. ®opmatsl gomoepagpuii (kaopuposatue,
BEKTOPHBIX PUCYHKOB. Mcnonb3oBanue ucnpasneHue nepcnekmuenl, KOppeKyusl
KOHTYpPOB. Bekropusanus pacTpoBbIX VposHell, KOppeKyusl yeema,).
U300paKeHUM. 2. Pemyws yugpposvix homoepaghuii.
[TpuHIMIBI TOCTPOSHUS U 3 MHnoezocnoiinvie uzobpasxicenus.
pPENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH. 4, AHumupoganHwle U306paxdicenus..
Cerounsle Mozenu. MaTtepuansl. ) Bexmopnas epagura

MO,ZICJ'H/IPOBaHI/Ie HCTOYHUKOB



DenepanbHas pabouas nporpamma | Madopmaruka. 10-11 knaccsr (yriyOn€HHbBIN ypOBEHB)

3.5 | 35-mozenupoBanue 8 [IpUHIUIIBI TOCTPOEHUS U pEIAKTUPOBAHUS
TpEXMepHBIX Mojieneil. CeTouHbIe MOIEIH.
Marepuainsl. MoaennpoBaHue UCTOUYHUKOB | [10SCHATH NPMHIIUIIEL IIOCTPOSHUS
ocsemieHus. Kamepol. AJTUTUBHBIC TPEXMEPHBIX MOJICIIE.
texHosioruu (3D- nmpuHTEpHI). BBIMOTHATE omiepamnuu Mo MOCTPOCHUIO U
[TonaTHe 0 BUPTYaJIbHOM PEAILHOCTH U PEAAKTUPOBAHUIO TPEXMEPHBIX MOJIETICH.
JIOTIOJTHEHHON PEAIbHOCTH Pa3memiats Ha BUPTYaJIbHOM CIIEHE
HCTOYHUKH OCBEIICHUS U KaMephl.
[TpuBOIUTH IPUMEPHI UCTIOIB30BAHUS
TEXHOJIOTUI BUPTYAJIbHOW U TONIOJIHEHHOU
peanbHOCTH. [Ipakmuueckue pabomoi:
1. Cosz0anue npocmuix mpéxmepHulx
Mmooerel.
2. Cemounvle mooenu.
3. Penoepune
Wroro no pazneny 48
PesepBHOE Bpems 20
OBILEE KOJIMYECTBO 136
YACOB I1O ITPOTPAMME
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