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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma o nH(GOpPMATHUKE COCTABIIEHA B COOTBETCTBHH C TPEOOBAHUSMU:

- ®enepanpHOro 3akoHa ot 29.12.20 Ne 273-d3 «O6 obpazoBannu B Poccutickoii deneparum»
(pen. ot 28.12.2024);

- [Ipukaza MunucrepctBa npocsemienus Poccuiickoit deneparuum ot 23.11.2022 Ne 1014 «O6
yIBEepXKIeHUH (penepanbHO  00pa3oBaTeNbHOM MpOrpaMMBbl CPEIHEro o0mero oOpa3oBaHUs»
(3apeructpupoBan 22.12.2022 Ne 71763);

- [Ipukaza MunoOpuayku Poccun ot 17 mast 2012 1. Ne 413 «O06 yTBepxkaeHuu henepaabHOro
roCyIapcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapPTa CPEIHEro OOIIeT0 00pa30BaAHUSY;

- Ilpuka3za MuHnucrepcrBa npocsemienus Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O
BHECEHUH H3MEHEHUN B (enepaibHbI TOCYAapCTBEHHBIH 00pa30BaTENbHBIA CTAaHAAPT CPETHETO
oO1rero oOpa3oBaHusl, yTBEP>KAECHHBIN MTpUKazoM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoi
Oenepanun ot 17 mast 2012 r. Ne 413» (3aper. 12.09.2022 Ne 70034);

- GenepanbHOM 00pa3zoBaTEILHON IPOrPAMMBI CPEAHETO 00IIIET0 00pPa30BaHU, YTBEPKIACHHOM
[Ipukazom MunucrtepctBa npocseienuss PO ot 16.11.2022 r. Ne 993;

- [Ipukaza MunuctepcrBa npocseuienust Poccuiickoit ®enepaunn ot 18.05.2023 Ne 371 «O06
YTBEpXKACHUM (eaepalibHON  00pa3oBaTeNbHOM MpPOrpaMMbl CpelIHEro o0IIero o0pa30BaHUS
(BapeructpupoBan 12.07.2023 No 74228);

- IIpuka3za MunucrepctBa npocsenieHus: Poccuiickoin @enepanuu Ne 1028 ot 27.12.2023 «O
BHECCHWU W3MEHEHHMI B HEKOTOpHIE NpPUKa3bl MHHHCTEpCTBa 00pa3oBaHMs M HAayku Poccuiickoii
Oenepannn 1 MuHucTepcTBa npocBeenust Poccuiickoit deneparuu, kacaroumecs (eaepaibHbIX
rOCYJapCTBEHHBIX 00Pa30BaTEeNbHBIX CTaHIAPTOB OCHOBHOTO OOIIEro OOpa3oBaHHS W CPEIHEro
oOmiero oopaszoBanus» (3apeructpuponan 02.02.2024 Ne 77121);

- Ilpukaza MunuctepctBa npocenieHust Poccuiickoit ®denepaunn ot 22.03.2021 Nell5 «O0
yrBepkaeHUM [lopsaka opraHusalu M OCYLIECTBICHHMS OOpa30BaTEbHONU JESTEIBHOCTH I10
OCHOBHBIM 00111€00pa30BaTeNbHbIM IIPOrpaMMaM — 00pa3oBaTelIbHBIM IMpOrpaMMaM HayallbHOTO
00111er0, 0CHOBHOT'0 OOIIIET0 U CpeHEro 001ero oopazoBanus» (mpukas BerymnaeT B cuity ¢ 01.09.2021
u aeiictByet 10 01.09.2027);

- [Ipuka3a MunucrepctBa npocseuienus Poccuiickoit @eneparun ot 23.07.2025 Ne 551 «O6
YTBEPXKACHUM (DeepaTbHOrO MEpPEeyHsl 3JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYpPCOB, JOMYIIEHHBIX K
UCIIOJIb30BAaHUIO NIPU peaTM3allii UMEIOIUX TOCYJapCTBEHHYIO aKKpEAUTAIMI0 00pa30BaTEeNbHBIX
IporpaMM HayaJdbHOrO OOIIEro, OCHOBHOTO OOIEro, cpeaHero oomero oOpa3oBaHUs»
(3apeructpuposan 22.08.2025 Ne 83289)

- IIpukaz MunucrepcrBa npocsemenus Poccniickoit @enepannn ot 19.03.2024 Ne 171 «O
BHECEHUH U3MEHEHUI B HEKOTOPBIE NpUKa3bl MUuHUCTEpCTBa npocBenieHus Pocculickoit @enepanuu,
Kacaronuecss (emepaabHbIX 00pa30BaTENbHBIX MPOTPAaMM HAYAJIBHOTO OOIIEro 0o0pa3oBaHUs,
OCHOBHOT'O 00111er0 00pa3oBaHus U cpegHero odriero odpazoBanus» (3apeructpuposan 11.04.2024
Ne 77830);

- IIpukasa Mununcrepcta npocseuienust Pocecniickoir @enepanun Ne 62 ot 01.02.2024 «O
BHECEHMM U3MEHEHHI B HEKOTOPBIE ITpuKa3bl MuHKCTEpCTBA TpocBemeHus Poccuiickon Penepanvu,
Kacaromuecs: (¢eaepalbHbIX 00pa30BaTeNbHBIX MPOTPAMM OCHOBHOIO M CpEIHEro oOIIero
obpazoBanus» (3apeructpupoas 29.02.2024 Ne 77380);

- IIpuka3 Munucrepcta npocsemienust Poccuniickoin ®@enepanuun ot 09.10.2024 Ne 704 «O
BHECEHWH U3MEHEHU B HEKOTOPBIE NMpUKa3bl MuHUCTEpCTBa MpocBenieHus Poccuiickoit @enepanuu,
Kacatomuecs: ¢enepaabHbIX 00pa3oBaTelIbHBIX MNPOTPaMM HadaJdbHOro o0Imero oOpa3oBaHus,
OCHOBHOTO 001IeT0 00pa3oBaHus U cpeaHero odmiero obpazoBanus» (3apeructpuponas 11.02.2025
Ne 81220);

- [Ipuxaz Munnpocsemienus Poccun ot 22.06.2026 N 436 «O0 yrBepxaeHuu (henepaabHOTo
nepevHs y4eOHUKOB, TOMYIIEHHBIX K NCTIOIb30BAHUIO MPU pean3allii UMEIOIINX TOCY1apCTBEHHYIO
aKKpEJUTAIMI0 00pa30BaTeIbHBIX IMPOrpPaMM HAdaJdbHOTO OOIIETr0, OCHOBHOT'O OOIIEro, CpeIHEro



o0miero o0pa3oBaHMs OPraHU3ALMUSAMH, OCYLIECTBISIOMIMMU OOpa30BaTeNbHYIO AEATEIbHOCTb, W
YCTaHOBJICHUH MPEIEIBHOTO CPOKA HCIOIb30BAHUS HUCKIIOUYEHHBIX YYEOHHKOB U pa3pabOTaHHBIX B
KOMIUIEKTE ¢ HMMHU Y4eOHBIX mocobuit» (3aperucrpupoBano B Muniocre Poccum 22.07.2026 N
87563);

- IIpuka3 Munucrepcra npocsemenus P® ot 12.02.2025 Ne 93 «O BHeceHUM M3MEHEHUS B
noanyHkT 18.3.1 mynkra 18.3 ¢denepasbHOro rocynapCcTBEHHOIO 0O0pa30BaTEIBHOTO CTaHAApTa
cpeaHero o0mero oopa3oBaHMs, YTBEPXKIEHHOTO MpUKa3oM MuHHCTEpCTBa 00pa30BaHUA M HAYKH
Poccuiickoit ®eneparuu ot 17 mast 2012 1. Ne 413» (3apeructpuposan 17.03.2025 Ne 81559);

- CI12.4.4283-26 «CaHUTapHO-3MIUIEMHOJIIOTHYECKHE TPEOOBAHUS K OPTaHU3aLMsIM BOCTIUTAaHUS
1 00y4YeHHs, OTABIXA U 03/I0POBJICHHUS IETEH U MOJIOJIeKM (YTBEP:KIEHBI TOCTaHOBJIeHHeM [ TaBHOTO
roCyIapCTBEHHOTo canuTapHoro Bpaya P® ot 02 urons 2026 r. Ne 19);

- CanlluH 1.2.3685-21 «['urneHu4ecKkue HOPMATHBBI M TPeOOBaHHS K OOECIECYCHHUIO
Oe3omacHOCTH W (Miau) OE3BPEAHOCTH I 4YeloBeKa (aKkTOPOB Cpelbl OOMTaHUS» (YTBEPIKIACHBI
MOCTaHOBJIEHHEM [J1aBHOrO TOCYJapCTBEHHOTO caHUTapHOro Bpaua Poccuiickoit degepanuu OT
28.01.2021 r. Ne 2);

- ITocranoBnenus IlpaButensctBa Poccuiickoit ®@eneparuu ot 11 okTsa6ps 2023 roga Nel678
«O6 yrBepxkaenun [IpaBuin mpUMEHEHHs OPTaHU3ALUSAMH, OCYHIECTBISIIOIIMMHU 0Opa30BATEIbHYIO
JEeSTENIbHOCTh, DJIEKTPOHHOTO OOyuYeHHUs, MAUCTAHLIHUOHHBIX O00pa30oBaTEeNbHBIX TEXHOJOTHH mpu
peanu3anuy 00pazoBaTENbHBIX IPOrPAMM);

- MP 2.4.0330-23.2.4 T'uruena nered W MOAPOCTKOB. METOJAMYECKHUE PEKOMEHIAIMH II0
00ECTIEYeHNIO CaHUTAPHO-IHIEMHOJIOTUYECKIX TPeOOBaHUI NpH peanu3annuu 00pa30BaTEIbHBIX
nporpaMM C MPUMEHEHHEM OJJIEKTPOHHOrO OOyuYeHUs U JUCTAaHIIMOHHBIX 00pa30oBaTeNbHBIX
TEXHOJIOTHIA;

- YcraBa u nokanbHbIX akToB 'BOY rumuaszuu Ne 271 Cankr-IletepOypra;

- OcHOBHOI 00pa3oBaTeIbHON MPOTrpaMMbl cpefaHero obmiero oopazoanusi [ BOY rumuazum
Ne271 Canxr-IlerepOypra.

OBLIASI XAPAKTEPUCTUKA NIPEIMETA « MTH®OPMATUKA»

Kypc uHoOpMaTHKU U1 ypoBHEH cpemHero oOmero o0pa3oBaHUs SBISETCS 3aBEPIIAOIIAM
ATAriOM HENPEPHIBHON MOATOTOBKH OOydaromuxcsi B 001acTH MHPOPMATHKH M HH(OPMALUOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHH, OCHOBAaHHBIM Ha COJEPKaHMHM Kypca HH(GOPMATHKUA ypOBHEH
6a3oBoro oOmero oOpa3oBaHUs M  ONBITE IOCTOSHHOIO MPHUMEHEHHS HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TeXHOJ’IOFHfI, qTO0 Oa€T TEOPETHYCCKOC OCMBICIICHUC, HWHTCPIPETAIHUIO U
0000I11IeHHE 3TOTO OTIBITA.

Pesynprarsel yriayonénHoro u3ydenus kypca «MHpopmaTnka» OpueHTHPOBAHBI HA MOTyYCHHE
KOMIIETEHIIMH TpeaMera Uit oOecrieyeHus NpopecCHOHATIBHON NeSTeNbHOCTH B PaMKax JTaHHOM
npeaMeTHoi obnacTi. OHU BKITIOYAIOT B CeO0s:

° OBJIAJICHAE KIIOYEBBIMU TOHATUSMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
npeaAMETHasA 06J'I3CTI), BO3MOXHOCTE pCaiM3allii Pa3JIWYHBIX ITOAXOJOB K H3YUCHHUIO HBHGHHﬁ,
XapaKTepHBIX JUIs H3y4aeMOH MPeIMETHON 00JacTH;

° npuoOpeTeHne yYMEHHs peniaTh THIOBBIE MPAKTHUUYECKHE W TEOPETHUECKHUE 3aayH,
MPUMEHSTh XapaKTepHbIe METOIbI U MHCTPYMEHTAPUI B TaHHOW MPEAMETHOM 0051acTH;
° c(hOpMUPOBAHHOCTh TIPEACTABJICHHUS] O JIaHHOW TPEIMETHONW 00iacTh Kak o

LIEJIOCTHOCTHOM TeOpuH (COBOKYITHOCTH TE€OPHil), BUICHHE OCHOBHBIX CBSA3€H C APYrUMH OOJIACTSIMU
3HAHUU.

B conepxanun yuebnoro mpenmera «MH}opMaTHKa» BBIICNIAIOTCS YETHIPE TEMATUYECKHX
paszznena.

Paznen «lludpoBas rpaMOTHOCTE)» MOCBSIIEH BOIIPOCAM YCTPOWCTB, KOMITBIOTEPOB U JAPYTHX
JJIEMEHTOB OKPYXKCHMS, BKJIIOYas KOMIIBIOTEPHBIE CETH, MHCIIONB30BAHUE CPEACTB BKIIOYCHHS
CHCTEeMBI, paboTy B ceTu VIHTEpHET W HCIOJIb30BAaHHE HHTEPHET-CEPBUCOB, MH(POPMALMOHHYIO
0€3011aCHOCTb.



™=

Paznen «Teopernueckne OCHOBBI MH(POPMATUKW» BKIIOYAET B ceOsl MOHATUHUHBINA ammapar
MH(POPMATUKH, BONPOCHI KOAMPOBAaHUS HHGOPMALKMU, H3MEpEeHUs HH(POPMALMOHHOIO 00BEMA
JAHHBIX, OCHOBBI aIreOphl JIOTUKH U KOMITBIOTEPHOTO MOJICITUPOBAHUSI.

Paznen «AnropuTMmsl M IPOrpaMMHUPOBAHHE » HAIPABICH HA Pa3BUTHE AJTOPUTMHYECKOIO
MBILICHHS, pa3pabOTKy aJTOPUTMOB M OLEHKY MX CIIO)KHOCTH, HaBBIKM PEaM3allUd MPOrpamMM Ha
A3BIKAX IPOrPaMMUPOBAHUS BEICOKOIO YPOBHSI.

Paznen  «MHpOpManMOHHBIE  TEXHOJOTMH»  TOCBALIGH  BONPOCAaM  IPUMEHEHHUs
MH(POPMALIMOHHBIX TEXHOJIOTUH, pPEaIM30BaHHBIX B NPUKIAJHBIX HPOrpaMMHBIX INPOAYKTaX U
UHTEpPHET-CEepBUCaX, B TOM 4YHCIE B 3aJauyax aHalIM3a JAaHHBIX, WCIOJB30BAHWU 0a3 NaHHBIX H
3JIEKTPOHHBIX TAOJIUL] I PELIEHNs IPUKIIAJHbIX 3a/1a4.

HOEJHN N3YYEHUA IPEIMETA «MHOOPMATHUKA»

Yrny6néHHblii ypoBEeHb W3yYeHHS HH(POPMATHUKH PEKOMEHAYETCS I TEXHOJIOTHYECKOTO
npodwis, OPUEHTUPOBAHHOTO HA MHXXEHEPHYO U HMH()OPMAIMOHHYIO CcQepbl esTeIbHOCTH.
VYranyOneHHBIE ypOBeHb H3y4eHHs HMH(OOPMATHKH NPEANOiaraeT IOArOTOBKY OOydJarouuxcs,
OPUEHTHUPOBAHHBIX Ha MH(OPMAIIMOHHBIE TEXHOJIOTUU U UH)KEHEPHBIE CIELUAIBHOCTH, Y4acTHE B
IIPOEKTHON W HCCIEN0BATEIbCKON JI€ATEIbHOCTH, CBA3aHHOM C COBPEMEHHBIMU HAIPaBICHUSIMU
OTpacieBblX HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOIUH, MOATOTOBKY K COBPEMEHHBIM
ONIUMITHAJIaM U cliaue ENnHOro rocyapcTBEHHOTO 9K3aMeHa 10 HH(popMaTHKe.

OcHoBHas uenb u3ydeHus npeamera «MHopmaruka» Ha yriayOJEHHOM YpPOBHE CpEIHEro
obmiero oOpa3zoBaHus — OOeclieueHUe AaTbHEHIIero pa3BUTHU HH()OPMAIIMOHHOW KOMIETEHTHOCTH
oOyuarommuxcs. B cBsi3u ¢ 3tum nzyuenuem nadopmaruku B 10—11 knaccax HeoOX0JUMO 00€CIEUUTh:

® Cc(hOpPMUPOBAHHOCTb  MHPOBO33PEHHS, OCHOBaHHAas Ha  PAacCMOTPEHHUU  POJIH
UHPOPMATUKH, MHPOPMAITMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM
o0111eCTBE;

® Cc(pOpMHUPOBAHHOCTH OCHOBOJIOTHYECKOTO U AITOPUTMUYECKOTO MBIIIJICHHUS;

® c(hOpMUPOBAHHOCTh YMEHHUI BBIABIATH (PAKThl M OLEHKH, CPAaBHUBATH OLIEHOYHBIE
BBIBO/IbI, BUIETh MX CBS3b C KPUTEPUSIMH U3MEPEHUS U CBSI3b C ONPEEICHHON CUCTEMOM
MOKa3aTeiei, MPOBEPSITH TOCTOBEPHOCTh U OOMEHUBATHCS MH(POPMAIIHEH;

® Cc(pOpPMHUPOBAHHOCTh NPEACTABICHUH O BIUSHUM HHGOPMALMOHHBIX TEXHOJOIMH Ha
JKU3Hb 4YelloBeKa B OOIIeCTBE, IMOHMMAHUE HKOHOMUYECKUX, MOJIUTUYECKUX,
KYJBTYPHBIX, IOPUIUYECKUX, ECTECTBEHHBIX, 3PrOHOMHYECKUX, MEIUIUHCKUX H
MOCJIe0BATENbHBIX MHPOPMAIIMOHHBIX TEXHOJIOTU;

® OCO3HAaHHE OTBETCTBEHHOCTH JIOACH, BOBJIICUEHHBIX B CO3JAHME U MCIIOJIb30BaHHE
MH(OPMaLIMOHHBIX CUCTEM, paCpOCTpaHEHUE HHPOPMAIIH;

® CO3JaHMe YCIOBMM /s pa3BUTHS HAaBBIKOB y4eOHOH, NPOEKTHOH, HaydHO-
WCCJIEIOBATENIbCKOM M TBOPUYECKOW JEATEIbHOCTH, MOTHBAllUA OOYYaIOIUXCA K
CaMOpa3BUTHIO.

MECTO YYEBHOI'O TIPEIMETA «MH®OPMATUKA» B YYHEBHOM IIJIAHE

B cucreme o6mero oOpasoBanusi «WHpopmaTuka» NpHU3HAHA OO0S3aTENBHBIM yYEOHBIM
IIPEeIMETOM, BXOJISAIINM B COCTaB MpeAMETHOM obnactu «MaTtemaTika 1 HHPOpMaTHKa.

VY4eOHBIM IUIaHOM Ha U3y4YeHHEe HHPOPMATUKU Ha 6230BOM YPOBHE OTBE/IEHO 272 yueOHbIX yaca
no 4 yaca B 10 m 11 xmaccax.

YYEBHUKH

Nudopmaruka. 10 knacc. Yueonuk. [Tomskos K.1O., Epemun E.A.

Wndopmaruka. 11 xnacc. Yuebnuk. [Tonskos K.1O., Epemun E.A.

MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHUE
MoOWIIbHBIN KOMITBIOTEPHBIN KJIacC
HHurepakTuBHAs MaHEIb
Pabouee mecto npemnonaBarens



M®V Pantum



COJEPKAHUE OBYYEHUA
10 KJIACC

HudpoBasi rpaMoTHOCTH

TpeboBanust TeXHUKH OE30MACHOCTH M THUTHMEHBI NMPH paboTe C KOMOBIOTEpAaMH U JAPYTHMHU
KOMIIOHEHTaMH I (PPOBOTO OKPYKEHHUS.

[TpuHuUOBl pabOTHl KOMIIBIOTEPOB M KOMIBIOTEPHBIX cHcTeM. Apxutekrypa ¢oH HelimaHa.
ABTOMAaTHYECKOE  BBIIOJIHEHHWE Iporpammsl  npoueccopoM. OmneparuBHas, IOCTOSHHas H
noiaroBpeMeHHass naMatb. OOMEH JaHHBIMU C MOMOIIBIO MKH. KOHTpoJUIepsl BHEIIHUX YCTPOWMCTB.
[IpssMo#t mocTyn K MaMsTH.

OCHOBHBIE TEHJIEHIMHU Pa3BUTHUs KOMIIBIOTEPHBIX TexHoJorui. [lapamenbHble BBIYUCIICHUS.
MHuoronponeccopssie cucreMbl. CynepkoMIbroTepsl. PacnipenenéHuble BEIUMCIUTEIbHBIE CUCTEMBI U
00paboTka OOJbIIMX NaHHBIX. MOOWIbHBIE HU(MPOBBIE YCTPOHCTBA M MX POJb B KOMMYHHKAIIHSX.
Berpoennble koMmnbroTepbl. MUKpOKOHTpOJUIEphl. POOOTH3MpPOBaHHBIE TPOU3BO/ICTBA.

[IporpammHOe obOecriedeHre KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. Buabl mporpamMMHOro
obecrieyeHuss U ux HazHadeHue. OcoOEHHOCTH MPOrpaMMHOI0 oOecreuyeHus] MOOMIIbHBIX YCTPONCTB.
[TapanmnensHoe mnporpammupoBanue. CHCTEMHOE mporpaMMmHoe obOecriedeHue. OneparroHHbIe
cucreMbl. YTWiautThl. JlpaiiBeppl yCTpOWMCTB. HMHCTAIIALMA M JEMHCTAULILNUSA IIPOrPaMMHOTO
obecrieueHusl.

daiinoBble cucTembl. [IpyUHIMIBI pa3MelleHUs W HMMEHOBaHUS (DalljIoB B JOJITOBPEMEHHOI
namsty. [labmons! 115 onrcanus rpymnm (Qaitios.

[IporpamMmmuoe oOecrnieyenue. JluieH3upoBaHHe NpPOrpaMMHOro oOecnedeHus U LU(POBBIX
pecypcoB. IIpompuerapHoe U cBoOOJHOe mporpaMMHoe obecrnedeHue. Kommepueckoe
HEKOMMEPUYECKOE  HCIHOJBb30BAaHWE MPOrpaMMHOro  obecneueHuss M LHU(QPOBBIX  PECYpPCOB.
OTBETCTBEHHOCTh, YCTaHABIIMBaeMas 3aKOHOATENLCTBOM Poccuiickoit denepariuu 3a HEMPaBOMEPHOE
HCIOJIb30BaHNE IPOrPaMMHOr0 odecredeH st U HU(POBBIX PECYpPCOB.

[IpyHIMIBI TOCTPOEHWS W anmnapaTHblE KOMIIOHEHTBl KOMIIBIOTEPHBIX ceTeil. (CereBble
npotokonbl. Cerb MHTepHer. Anpecanust B cetu MutepHer. Ilporokonsl creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pasnenenne IP-cetn Ha moaceTu ¢ momomp0 Macok nozcereil. CeTeBoe afMUHACTPUPOBAHUE.
[losnydyeHne NaHHBIX O CETEBBIX HACTpOMKax KommbroTepa. [IpoBepka HamuuMs CBSA3M C y3JIOM CETH.
Omnpenenenne MapupyTa ABHKEHUS TAKETOB.

Buner nestensnoctu B cetu MuTtepuer. Cepsucsl MHTepHeTa. ['eonndopmaninioHHble CUCTEMBI.
['eonokanoHHbBIE CEPBUCHI PEATLHOTO BPEMEHU (HAampUMep, JIOKalus MOOWIIBHBIX Tese(oHOB,
OIpeJIeNIeHUe 3arpy>KeHHOCTH aBTOMAarucTpaieil), MHTepHET-TOProBis, OpOHMpOBaHUE OWIIETOB U
TOCTUHULL.

l'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEpPBUCHI M yciyrd. ConuanbHble CETM — OpraHu3anus
KOJUIEKTMUBHOTO B3auUMOJEHCTBUS M oOMeHa naHHbIMH. CeTeBOM ATHKET: MpaBWiia IOBEJACHUS B
kubeprpoctpanctBe.  [IpoGiema  MOMIMHHOCTH  MOJNydyeHHOHM — uHpopmanuu.  OTKpBITHIE
o0pa3oBaTenbHbIE PECYPCHI.

TexHOreHHble M SKOHOMHYECKHE YIpO3bl, CBA3aHHBIE C HCIOJIb30BAHMEM HH(POPMALUOHHO-
KOMMYHUKAITMOHHBIX TeXHoJorui. OOmme mpoOiemMbl 3ammThl WHPOpMamuu ¥ UHGOPMAIIMOHHON
6e3onmacHoctu. CpenactBa 3ammThl HMHGOPMAIMM B KOMIIBIOTEpPAaX, KOMIBIOTEPHBIX CETSIX U
aBTOMATH3MPOBAHHBIX MH(POPMAIMOHHBIX cucTeMax. IIpaBoBoe obecreueHne HHGOPMAIIMOHHOMN
0€30I1aCHOCTH.



[IpenoTBpaiienne  HECAaHKIIMOHMPOBAHHOTO  JIOCTyMa K JIMYHOHM  KOH(HUICHIIHAIbHON
nH(pOpMaINHY, XpaHIIICHCs Ha MEPCOHAILHOM KOMITbIOTEpE, MOOMIIBHBIX yCTpoiicTBax. BpenonocHoe
nporpaMMHoOe oOecriedeHre U crocoObl 60phObI ¢ HUM. AHTHBHPYCHBIE IporpaMMbl. Opranuzanus
JMYHOTO apxuBa uH(popMmanuu. PesepBHoe konuposanue. [laponbHas 3amura apXxusa.

HIndposanue nanHbix. CuMMeTpHUHbIe U HecUMMeTpuuHble mudpsl. LHndps! npocToii 3aMeHsI.
HIudp Lesaps. udp Buxenepa. Anropurm mudppoBanus RSA.

Teopernueckne 0oCHOBbI HH(POPMATUKHI

WNudopmanus, nanusle v 3HaHus. VIHopMalMoHHbIE IPOLIECCH B IPUPOJIE, TEXHUKE U O0LIECTBE.

HenpepbiBHBIE M JAHUCKpPETHbIE BEIMYMHBI W CcUTHanbl. HeoOXoauMocTh TUCKpeTH3aluu
uH(poOpMaNny, peIHa3HAYEHHON IS XpaHeHUs, epeaayd 1 00paboTKH B IIUPPOBBIX CUCTEMAX.

JlBonuHoe KonupoBaHue. PaBHOMepHBIE 1 HepaBHOMEpPHBIE KOJbl. JleKoanpoBaHue coOOLIeHUH,
3allUCaHHBIX C IIOMOLIbI0 HEPAaBHOMEPHBIX KOAOB. YcioBue Pano. I[locTtpoeHue oaHO3HAYHO
JIEKOJUPYEMBbIX KOJOB C IIOMOIIBIO JiepeBa. EAMHMIBI H3MepeHHs KOJIMYecTBa WH(POpPMAILUH.
AndaBUTHBINA TIOIXO0/T K OLIEHKE KOJIMYECTBA WH(POPMAIIHH.

Cuctemsl cuncnenus. Pa3BépHyTast 3amuch ENbIX U JPOOHBIX YMCENl B TIO3UIMOHHON CHCTEME
cuucienus. CBoicTBa MO3MIIMOHHOM 3alMCH YUCIIa: KOJIMYECTBO LU(P B 3aMUCH, MPU3HAK JETUMOCTH
4lCJla HA OCHOBAaHME CHCTEMBl CUUCIICHUA. AJNTOPUTM IIEPEBOJA LIEJIOro 4ucia u3 P-u4Hoi cucrteMsl
CUMCIICHUS B JECATUYHYIO. AJITOPUTM IE€peBo/ia KOHEUHOW P-n4yHO# ApoOH B NeCATHYHYIO. AITOPUTM
IepeBoAa ILEJIOr0 YHCiIa W3 JACCITUYHOM CHCTEMBl CUYMCIEHMs B P-uunyro. llepeBox koHedHOH
JecATUYHOM ApoOu B P-nunyto. JIBonyHas, BOCbMEpPUYHAs U IECTHAAATEPUYHAS CUCTEMbI CUMCIICHHUS,
CBSI3b MEXAY HUMH. ApupMeTHYeCKHe ONepalud B MO3ULMOHHBIX CUCTEMaxX CUUCJeHHs. TpoudHas
ypaBHOBEUIEHHAs CUCTEMa CUMCIIeHUs. [IBOMUHO-IeCATUUHAs CUCTEMA CUUCIICHUS.

Komuposanue tekcroB. Konuposka ASCIL. Onnobaiitabie konupoBku. Crangapt UNICODE.
Konuposka UTF-8. Onpenenenrie nHGOpMaMOHHOTO 00bEMa TEKCTOBBIX COOOIIEHUH.

Koauposanue nzobpaxenuit. OueHka MHGOPMAIMOHHOTO 00bEMa TpapUUEcCKUX IaHHBIX MPHU
3aJlaHHBIX Pa3pelIeHUH U ITyOrHE KOoMpoBaHus 1BeTa. L[BeToBble Mozenu. BekTopHoe koanpoBaHue.
®opmartsl rpapudeckux (aiinos. TpéxmepHas rpaduka. @paxranpHas rpaduka.

KonupoBanue 3Byka. OueHka MH(OPMAIMOHHOIO 0O0BEMa 3BYKOBBIX JAHHBIX NPH 3aJaHHBIX
4acTOTE TUCKPETU3ALUU U Pa3psAHOCTH KOJIMPOBAHUS.

Anrebpa noruku. [lonsiTie Beicka3biBaHMsl. Bricka3biBaTenbHbie popMbl (MTpeankarsl). KBanTopsl
CYLIECTBOBAHMSI U BCEOOIITHOCTH.

Jlornueckue oneparud. Tabmuipsl ucTHHHOCTU. Jlornueckue BblpakeHus. Jlormdeckue
TOXAecTBa. Jloka3arenabCTBO JIOTMYECKUX TOXKIECTB C MOMOILBIO TabJIHMIl MCTMHHOCTHU. Jlormueckue
oTiepaly U ornepanuy HaJl MHOKECTBaMHU.

3akoHbl anreOpbl JIOTWUKH. OKBUBAJIEHTHbIE MPEOOpa3OBaHUS JIOTMUECKHUX BBIPAKEHUH.
Jlornueckue ypaBHEHUS U CUCTEMbI YPaBHEHUM.

Jlornyeckne (QyHKIUU. 3aBUCHUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTMYECKHX (YHKIMHA OT
KOJIMYECTBA apryMeHTOB. [10HbIE CHCTEMBI IOTHYECKUX (PYHKIIUH.

Kanonuueckne ¢opmbl Jnoruyeckux BblpakeHH. COBEpIICHHbIE JAU3BbIOHKTUBHBIE U
KOHBIOHKTHBHbIE HOpMaJIbHbIE (POPMBI, AITOPUTMBI UX TIOCTPOEHUS 1O TaOIHIIEe HCTUHHOCTH.

Jlormueckue »I€MEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoropa3spsaHblil
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKUX DJIEMEHTaX I10 3aJlaHHOMY JIOTUYECKOMY BBIPAYKEHUIO.
3anuch JOTUYECKOTO BBIPAYKEHUS T10 JJOTMYECKON CXEME.

IIpencraBieHue LEIbIX YUCEN B MaMATU KOMIbloTepa. OrpaHUYeHHOCTh JMana3oHa Yucen Mpu
OTpaHMUYEHUHN KoJudecTBa pas3psnoB. [lepenonHenue paspsaHol ceTku. be33HakoBblE M 3HAKOBBIE
JaHHbIe. 3HAKOBBIA OUT. JIBOWYHBIN TOMOJHUTEIBLHBIN KO OTPUIIATEIHPHBIX YHCEIT.



[ToOGuToBBIC JIOTMUEecKue omeparuu. Jlornueckuii, apuPpMETHISCKUNA W IUKIMYSCKUI CIABUTH.
HIudposanue ¢ moMOUIbIO MOOUTOBOM oneparun «uckiaovaromee NIy,

[IpencraBieHyre BELIECTBEHHBIX YHMCEN B MaMATH KOMIBIOTEpA. 3HAdallas 4acTb U IHOPSAJOK
yucna. /lnama3oH 3HaueHH BellecTBEHHbIX uuced. [IpoOieMbl XpaHEHUS BELIECTBEHHBIX YHCE,
CBSI3aHHBIE C OrPaHMYCHMEM KOJIMYECTBA pa3psioB. BblnoiaHeHue omnepauuil ¢ BeLIECTBEHHBIMHU
YHCIaMU, HAKOTUICHHUE OMIMOOK MPH BBIYMCIICHUSX.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

OmnpeneneHne BO3MOXKHBIX pPe3y/IbTaTOB pPAa0OThl MPOCTEHIINX aJrOPUTMOB  YIPABICHUS
UCIIOJHUTEJIAMUA M BBIUUCIIUTENIBHBIX aIropuTMOB. OlpesieieHue UCXOAHBIX JaHHBIX, IPU KOTOPBIX
JITOPUTM MOXKET AaTh TPeOyeMbIil pe3ynabTar.

Oransl penieHys 3aja4 Ha KoMmnboTepe. MHCTpyMEHTalIbHbBIE CPECTBA: TPAHCIATOP, OTIAIUHUK,
npodmimpoBMK. Komnunsanus u uHTepnperanus nporpamm. BupTyasibHble MallluHBL.

WuterpupoBanHas cpefga pa3paboTku. Meronsl otTianku nporpamm. Mcmonb3oBaHue
TpaccupoBOYHBIX TaOmui. OTnagounslii BeIBOA. [lomaroBoe BBHIMONHEHWE NPOTPaMMBL. TOUYKH
ocraHoBa. [IpocMOTp 3HaUEHUI IEPEMEHHBIX.

S3pik  nporpammupoBanus (Python, Java, C++, C#). Tunbel JaHHBIX: LEJIOYHMCICHHBIE,
BEIIECTBEHHbIC, CUMBOJIbHBIE, Jorndyeckue. BerBnenus. Cioxsble ycinoBus. Llukiel ¢ ycimoBuewm.
[Muknsl mo nepemMeHHOW. B3amMo03aMeHSEMOCTh pa3IM4YHBIX BUJOB LHKIOB. VHBapuaHT nukia.
CocraBiieHre IIUKJIa C UCIIOJB30BaHUEM 3apaHee ONPeAeIEHHOr0 MHBapUuaHTa UKJIA.

JlokymeHTupoBaHue mporpamM. lcnonb3oBanue kommeHTapueB. IloaroroBka —omnucaHus
IIPOrpaMMBbl U HHCTPYKLIUHU JJIs IOJIb30BATENS.

AnroputMbl 00pa0OTKM HaTypalbHBIX YHCEJ, 3allMCAaHHBIX B IO3UIHMOHHBIX CHCTEMax
CUMCJICHUS: pa30MEeHMe 3allCH YUCIa Ha OTHEeNbHbIE HU(PHI, HAX0XKJIEHUE CYMMBl U MPOU3BEACHUS
udp, HaXOKACHHE MaKCUMaIbHONU (MUHIUMAIIBHON ) IUDPBHI.

HaxoxaeHue Bcex MpOCThIX YnCell B 3aJJaHHOM Auana3one. [Ipencrasnenue yncna B Buje Habopa
MIPOCTBIX COMHOXKHTENEH. AJIrOpUTM OBICTPOTrO BO3BEJCHUS B CTEIIEHb.

OOpaboTka AaHHBIX, XpaHsmuxcs B (aiinax. TexkcroBble u nBonyHble Qailnbl. DailioBble
nepeMeHHbIe ((ailnoBsle ykazarenu). Urenue u3 ¢aitna. 3anuce B ¢aiii.

Pazbuenne 3amaun Ha mnojazanaud. [lommporpammel (mpoueaypsl U (yHkuuu). Pexypcwus.
PexypcuBHble 00beKTHI (PpakTainsl). PekypcuBHble mpoueayps! U pyHkuuu. Mcnonap3oBaHue creka st
OpraHM3allK PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBanue craHaapTHOM OMONMOTEKM s3blka mporpammupoBanus. [lonkmouenue
6uOIMOTEK NOAMPOrPaMM CTOPOHHUX MPOU3BOAUTENEH. MOy IbHBIN MPUHLIUI TOCTPOSHHS IPOTPAMM.

UYucnennsle MeTo1bl. TouHOE U MPUOIMKEHHOE pelieHus 3a1aun. YucIeHHbIe METOIbl PELICHUS
ypaBHEHUI: MeToJ mnepedopa, MEeToJ MOJOBHUHHOIO JeneHus. [Ipubnmx€HHOe BBIYMCIEHUE JIMH
KpUBBIX. Boruncienue miomaaeit Guryp ¢ HOMOIIBI0 YUCICHHBIX METOI0B (METOJ IPSIMOYTOJIbHUKOB,
Mmeton Tpaneuuit). Ilowck Makcumyma (MUHMMYyMa) (YHKIME OJHOHM NEpEMEHHOH MeToJI0M
MTOJIOBUHHOTO JICJICHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BCTpoeHHblE (QYHKIMM S3bIKa MPOrPaMMHUPOBAHUS IS
00pabOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI OOpAaOOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIUYECTBa
MOSIBICHU CHMBOJIa B CTPOKE, pa3OMEHHe CTPOKM Ha CIOBa MO MPOOETbHBIM CHMBOJAM, IOUCK
MOJICTPOKH BHYTPH TAaHHOM CTPOKH, 3aMEHA HAMAEHHOM MMOJICTPOKH Ha IPYTYI0 CTPOKY. [ 'eHepanus Bcex
CJIOB B HEKOTOPOM asihaBUTE, yIOBIETBOPSIOIINX 3aJaHHBIM orpanndeHusmM. [IpeoOpasoBanue uncna B
CHUMBOJIBHYIO CTPOKY M 00paTHO.

MaccuBbl U IOCIIEJOBATENBHOCTH YKcell. Beruncnenre 0000EHHBIX XapaKTEPUCTHK 3JIEMEHTOB
MacCHBa MJIM YHCJIOBOW IMOCIEN0BATEIbHOCTH (CyMMBI, IPOU3BEIEHHS, CPEIHETO apu(pMETHUECKOTO,



MUHUMAaJIBHOTO ¥ MAKCUMAJIBHOTO 2JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBICTBOPSIOIUX 3aJaHHOMY
yClI0BHIO). JIMHEWHBIN MOUCK 3a/IaHHOTO 3HAYEHHSI B MACCHUBE.

CoptupoBka ogHOMEpHOro Maccupa. [IpocTbie METOBI COPTUPOBKU (METOM IY3bIPbKa, METOJ
BbIOOpa, copTUpoBKa BcTaBkamu). CopTUpoBKa ciausiHueM. bbicTpas copTupoBKa MaccuBa (aJlrOpUTM
QuickSort). JIBon4HBIN TOKCK B OTCOPTUPOBAHHOM MacCCHUBE.

JIByMepHBIE MacCHUBBI (MaTpPULbI). AJTOPUTMBI 00OpPaOOTKU ABYMEPHBIX MAaCCHUBOB: 3allOJIHEHHUE
JBYMEPHOT'O0 YMCIOBOI'O0 MAacCHBA MO 33/JIaHHBIM IIPAaBHJIaM, IIOMCK AJIEMEHTA B JIBYMEPHOM MAaCCHUBE,
BBIUMCIIEHHE MaKCUMyMa (MUHUMYMa) ¥ CYMMBI 3JIEMEHTOB IBYMEPHOT'O MacCUBA, IIEpeCTaHOBKA CTPOK
U CTOJIOIIOB ABYMEPHOI'O MacCHBA.

NHpopManMOHHBIE TEXHOJIOTHH

TexcroBwiii mponeccop. PenmaktupoBanue u QopmatupoBanue. llpoepka opdorpaduu u
rpamMMmaTuky. CpencTBa IMOHUCKA M aBTO3AMEHBI B TEKCTOBOM Iporeccope. Vcrosnb30BaHue CTUIIEH.
CTpyKTypHpOBaHHbIE TEKCTOBble JOKyMeHTbl. CHocku, ornaBieHue. KomnexktuBHass pabota ¢
NOKyMeHTaMu. VHCTpyMEHThl pPELEeH3UpOBaHUS B TEKCTOBBIX Ipoueccopax. OOiayHble CEpPBUCHI.
HemoBass  mepernmcka. Pedepar. [lpaBuna  UUTHPOBaHWS  MCTOYHUKOB M OQOPMIICHUS
oubnuorpaduueckux ccbuiok. OcdopmileHHe CHUCKa JUTEpaTypbl. 3HAKOMCTBO C KOMIIbIOTEPHOMH
BEPCTKOM TekcTa. TexHuyeckue cpencrtsa BBojga Tekcra. CrHelMalu3HpOBaHHBIE CPEICTBA
PEIAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

Ananmu3 naHHbIX. OCHOBHBIC 33/1a4d aHAIM3a JAHHBIX: MPOTHO3MPOBAHWE, KiaccU(UKaIus,
KJlacTepu3anus, aHaiau3 oTkIoHeHUH. [locinenoBaTenbHOCTh pelIeHMs 3ajjay aHalu3a JaHHBIX: cOOp
NEPBUYHBIX JAaHHBIX, OYMCTKAa M OIIEHKAa KadecTBa JaHHBIX, BBIOOP W/WIM TOCTPOEHUE MOJIEINH,
npeoOpa3oBaHue JaHHBIX, BHU3yaJdu3alus JaHHBIX, WHTEpIpeTanus pe3ynbTatoB. lIporpammubie
CpeICTBA U HMHTEPHET-CEpBUCHI Ui OOpaOOTKM M MpeICTaBiI€HMs] JaHHBIX. bonbliue JaHHBIE.
MamuHHoe o0ydenue. HTenIeKTyalbHbIi aHAIN3 TaHHbIX.

AHanmu3 JaHHBIX C TIOMOUIbIO 3JIEKTPOHHBIX TaOiML. BbluMcIeHHe CyMMBI, CpeIHEro
apudmeTryeckoro, HauOobIIEero (HAaMMEHBIIIET0) 3HAUEHUs [uana3oHa. Beruucienue koagppuueHra
KOppeJsIUK ABYX pPsiioB JaHHBIX. IlocTpoeHue cTonOuaThiX, JTMHEWYATHIX M KPYTOBBIX JAHATrPAMM.
[Toctpoenue rpadukos pynkumii. [logdop nuHUM TpeHaa, pelieHne 3a1a4 NPOTrHO3UPOBAHUS.

YucrieHHOe pelleHne ypaBHEHHH ¢ MOMOIIbI0 moadopa mapaMerpa. OnTUMH3anus Kak IMOUCK
HaWIydlllero peueHus B 3afaHHbIX YycioBusix. lleneBas ¢yHkius, orpanumdenus. JlokanbHble u
rJ100abHBIM MUHUMYMBI 11e1eBoN (yHKIMU. Perienne 3a1a4 oNTUMHU3aUH C TTIOMOIIBIO 3JIEKTPOHHBIX
TaOJIHIL.

11 KUIACC

TeopeTnueckne ocHOBbI HHGOPMATHKHU

Teopernueckne mOAXOABI K OIEHKE KoinWyecTBa HWHGopManuu. 3aKkOoH aJJUTUBHOCTH
uHpopmanuu. Popmyna Xapriau. Mapopmanus u BepostHocTs. Popmysna [llenHoHa.

Anroput™mbl cxatusi JaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW.
AJTOPUTMBI CKaTUs JAHHBIX C OTEPSAMU. Y MEHbILIEHUE INTyOUHBI KOAUpoBaHUs 1[BeTa. OCHOBHBIE UIEH
anroput™moB cxatusa JPEG, MP3.

CkopocTb nepefaud JaHHBIX. 3aBUCUMOCTh BPEMEHH IepeJadyn OT MHPOPMAIMOHHOTO0 00BhEMa
TAHHBIX M XapaKTEePUCTHK KaHaja cBsi3U. [IpUYMHBI BOSHUKHOBEHHS OIIMOOK MpU Tepenavye JaHHBIX.
Kopapl, no3possitonye oOHapyKUBaTh M MCIPABIATh OIIMOKH, BO3HUKAIOIINE IPU Nepeaaye JaHHbIX.
Paccrosiane Xommunra. Kogupoanue ¢ mopropenueM 6utoB. Koapl XommuHra.

Cuctembl. KoMIIOHEHTHI cuCTeMbI M UX B3auMoeicTBre. CucTeMHbIH 3 eKT. YnpaBieHue Kak
nH(popMalMOHHbIH mporiecc. OOpaTHast CBA3b.



Mopnenn n mogpenuposanue. Llens monenupoBanus. COOTBETCTBHE MOJECIN MOIECIHPYEMOMY
00BEKTY MJIH MPOLIECCY, LU MOJAEINpOBaHus. PopMaIu3ays MPUKIAIHBIX 33/1a4.

[IpencraBnenue pe3ynbTaTOB MOACTUPOBAHHUA B BHJE, YIOOHOM JJISi BOCHPHUSATHS YETOBEKOM.
I'paduaeckoe nmpencraBaeHne JaHHBIX (CXEMBbI, TAOIUIIBI, TPa(UKH).

I'padsl. OcHoBHbIe OHATUSA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO MaTPHUIL] CMEKHOCTH,
BECOBBIX MATpPHI], CIMCKOB CMEXHOCTU. PellieHne anropuTMUYecKUX 3ajad, CBSI3aHHBIX C aHAJIN30M
rpadoB (IIOCTPOECHUE ONTUMAIBHOTO IYTH MEXIY BepIIMHAMHU Tpada, ONpelneieHue KOJIMYECTBA
pa3IUYHbIX TyTel MeX /1y BepIIMHAMH OPUEHTHUPOBAHHOTO Al[MKINYECKOro rpada).

JepeBnsi. bunapnoe nepero. JlepeBbs mowmcka. CmocoObl o0xoma aepeBa. IlpemcraBienue
apu(METHYECKUX BBIPAKEHUH B BHUAE JepeBa. JMCKpeTHbIE WIPbl JBYX HUIPOKOB C TIOJHOMN
uHpopmanueit. [Toctpoenne nepea nepedopa BapHaHTOB, ONMHUCAHHE CTPATETHH UTPHI B TaOIMUHON
(dopme. BbIMrphIlIHbIE M IPOUTPHILIHBIE TO3ULMH. BBIUTPBILIHBIE CTPATEIUH.

CpencrBa MCKYyCCTBEHHOTO HMHTeUIEKTa. CEepBHCHI MAIIMHHOIO IIEPEBOJA M PAaCIO3HABaHUSA
yctHOM peun. KorautuBHbIe cepBuchl. neHTnukanus u NoucK u300pakeHuH, pacrio3HaBaHue JIHII.
CamooOyuaroniuecs: cucTeMbl. VICKYCCTBEHHBIM MHTEIUIEKT B KOMITBIOTEPHBIX HTrpax. Vcmonp3oBanue
METOZIOB MCKYCCTBEHHOIO HHTEJJIEKTa B oO0ydamomux cucreMax. Vcronp3oBaHHEe METOA0B
HCKYCCTBEHHOIO HMHTE/UIeKTa B pobOoTorexHuke. MurepHer Bemed. IlepcnekTuBbl pa3BUTHSA
KOMIIBIOTEPHBIX MHTEJUIEKTYalIbHbIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

Qopmann3anys NOHATHA anroputMma. MamuHa TpIOpUHIa Kak YHUBEpCalbHas MOJEIb
BblyncieHuii. Tesuc Yépua—TrropuHra.

OneHka CIOXKHOCTM BbluMCIeHUH. Bpems paboTel M 00BEM HCHONB3YEeMOW MaMATH, HUX
3aBUCHUMOCTh OT pa3Mepa HUCXOIHBIX JaHHbIX. OlleHKa aCUMOTOTHYECKOW CIIOKHOCTHU alrOpPUTMOB.
ANTOpUTMBI  TIOJMHOMHATIBHOM ciokHOCTU. IlepeGopHbie anroputmsbl. [Ipumepbl pa3nnyHBIX
QJITOPUTMOB PEIICHUS OJHOM 3a7jau, KOTOPbIE UMEIOT Pa3JIUYHYIO CIOXKHOCTb.

[Tonck mpoCTHIX YUCEI B 33JaHHOM JUaNa30He ¢ IOMOIIIbIO aJITOPUTMa «PELIETO JpaTocheHar.

MHoropa3psiiHble LeNble YNCIIa, 3aJa4l JUIMHHON apu(METHKH.

CrnoBapu (accouuaTHBHbIE MAacCUBBI, 0TOOpaxeHus). Xoam-tabnunsl. [loctpoenue anpaBUTHO-
4acTOTHOTO CJIOBAps IJIs 3aJaHHOTO TEKCTa.

Crexku. AHanM3 MpaBWIBHOCTH CKOOOYHOIO BbIpaXKeHHs. BpluucieHue apupmMeTHdecKkoro
BBIPaKEHM S, 3aMTMCAHHOTO B MOCTHUKCHON opMme.

Ouepenu. Mcnonp30BaHue ouepeau A1l BpEMEHHOIO XpPAHEHUS IaHHBIX.

Anroputmsl Ha rpadax. [ToctpoeHre MUHMMAaIBLHOTO OCTOBHOTO JIEpEBa B3BEIIEHHOTO CBA3HOTO
HeopueHTHUpoBaHHOTO rpada. KomndyecTBo paznuyHbIX MyTel MEXIy BepIIMHAMU OPUEHTHUPOBAHHOIO
anuKIn4deckoro rpada. Anroputm JIedKkcTpsr.

HepeBbsi. Peanusanust nepeBa ¢ IMOMOUIBIO CCBUIOYHBIX CTPYKTYp. JlBomuHble (OmMHaApHBIE)
nepeBbs. [locTpoenue aepeBa i1 33aHHOTO apU(PMETHIECKOT0 BEIpaKeHUsI. PeKypCcUBHBIE allTOPUTMBI
o0xopa nepesa. Mcnonb3oBaHue cTeka U ouepeu Ais 00Xo/a iepeBna.

JlnHamMuueckoe MporpaMMUPOBAHHUE KaK METOJ] PEILIEHHUS 33/1a4 C COXPaHEHUEM ITPOMEXKYTOUHBIX
pe3yJIbTaTOB. 3aJaud, pEIIaeMble C MOMOULIbI0 JUHAMHYECKOTO MNPOrPaMMHUPOBAHUSA: BBIYMCIECHUE
PEKYpPCHUBHBIX (DYHKIMH, MOACYET KOJINYECTBA BAPUAHTOB, 33/1a41 ONITUMHU3AIIHH.

[TonsiTre 06 00BEKTHO-OPUEHTHPOBAHHOM IIpOrpaMMupoBannu. OOBEKTHI 1 Ki1acchl. CBOMCTBA U
MeToAbl 00BeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHaIN3. Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-
OpPHEHTUPOBAHHOTO Moaxoaa. HKancymsius, Hacae10BaHKue, IOJIUMOPPU3M.

Cpensl  ObIcTpoii pa3paboTku mporpamMm. IIpoekTupoBanue uHTepdeiica Moab30BaTEN.
Vcnonb30BaHue rOTOBBIX YIPaBISIEMbIX 3JIEMEHTOB JUIsl TOCTPOEHUsI HHTepdeiica.



0O0630p s3b1KOB IporpammupoBanus. [lonsaTue o mapaaurmax NporpaMMUPOBAHHUSL.

NHpopManMOHHBIE TEXHOJIOTHH

Oranbl KOMIBIOTEPHO-MATEMAaTHIECKOTO MOJICTTUPOBAHUS: IOCTAHOBKA 3aJa4d, pa3paboTka
MOJEJIHA, TECTUPOBAHUE MOJIENN, KOMITBIOTEPHBIN SKCIIEPUMEHT, aHAIU3 PE3YJIbTATOB MOJCIMPOBAHHUS.

Juckperuszanuss Npd  MAaTEMAaTHYECKOM  MOJEIMPOBAHUM  HENPEPBIBHBIX  IPOLECCOB.
MopenupoBanue ABuKeHUA. MojaenupoBaHue OMOJOTHUYECKHX CHUCTeM. MaTeMaTHyecKue MOJENH B
SKOHOMUKE. BhIunCANTENbHBIE SKCIIEPUMEHTBI C MOJICTISIMU.

OO6paboTka pe3ysibTaTOB IKCHEpPUMEHTa. MeToJ HauMeHbIINX KBaapaToB. OIEHKA YHUCIOBBIX
rapaMeTpoB MOJAEINPYEMbIX 00BEKTOB U IpoleccoB. BoccTaHOBIEHNE 3aBUCUMOCTEH IO pe3ylbTaTaM
JKCIEPUMEHTA.

BepositnoctHeie Moaenu. Meroasl Monte-Kapio. Umutarnmonnoe moaenupoBanue. CucteMbl
MaccoOBOT0 00CTyKUBaHUS.

Tabnuunble (pensauroHHbIC) 0a3bl JAHHBIX. Ta0uIa — MPEACTABICHHE CBECHU 00 OHOTUITHBIX
oonexTax. [Tomne, 3amuce. Kirou Tabaumel. PaboTa ¢ roToBOM 0a30i1 maHHBIX. 3anoIHeHNe 0a3bl JaHHBIX.
[Touck, cOpTUPOBKA U PHIBTPAIHS JaHHBIX. 3aPOCHl Ha BRIOOPKY JaHHBIX. 3allPOCHI C ITapaMeTpaMHu.
Boruucnsiembie noss B 3anpocax.

Mmuorotabiauunble 0a3pl JaHHBIX. THUIBI CBA3e Mexay Tabnunamu. BHemHuili  kiou.
I{enocTHOCTB a3kl JaHHBIX. 3aPOCHI K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

NHutepuer-npwioxkenus. [IoHATHE O CepBEpHOM M KIMEHTCKOM 4YacTAX caiTta. TexHoJIorus
«KIIMEHT — CepBep», €€ JocTonHcTBa U HenocTaTku. OcHOBHI si3bika HTML 1 kackagHbIx TabMuUI CTHIIECH
(CSS). Cuenapuu Ha si3pike JavaScript. @opmbl Ha BeO-CTpaHUILE.

Pa3mernienue BeO-caiiToB. Ycnyra xocTuHra. 3arpyska (aiyioB Ha CaiT.

BBon um300paxkeHMIl € UCHOJB30BaHUEM pAa3lIMYHBIX LUQPOBBIX YCTPOHUCTB (LU(POBBIX
¢dboToanmaparoB M MHUKPOCKONOB, BHIEOKAMEp, CKaHEpPOB M JpYrux YcTpoicTB). ['paduueckuit
penakrop. Paspemenue. KanpupoBanue. HcnpaBnenue nepcnektuBbl. ['mcrorpamma. Koppekmus
ypOBHEM, Koppekius nBeta. O0eciBeunBaHue 1IBETHBIX M300pakeHuii. Perymb. Pabora ¢ oOnacTsamu.
OUIbTPHI.

Mmuorocnoitaele u3zo0paxkenus. TekcroBelie crmon. Macka cnos. Kananel. CoxpaHeHue
BbIIeNIeHHOW o6nacTu. [ToaroroBka nmtroctTpanuii s Be6-caliToB. AHUMHUPOBAHHBIE H300PAKEHUSI.

Bekropnast rpaduka. IlpumutuBbl. HM3MeHeHue mopsnka »dieMeHTOB. BripaBHHUBaHUE,
pacnpenenenue. [ pynnuposka. Kpussie. @opMaThl BEKTOPHBIX PUCYHKOB. MCIOIB30BaHNE KOHTYPOB.
BexTopu3aius pacTpoBbIX H300paKeHU.

[IpuHUMIIBI TOCTPOEHUST W PEAAKTUPOBAHUS TPEXMEpPHBIX Mozened. CeToyHble MOJENH.
Marepuansl. MoaenupoBaHue HMCTOYHUKOB ocBemeHus. Kamepbl. ApautuBHbIe TexHogornu (3D-
npuHTEPHI). [IoHITHE O BUPTYAIbHON PEATbHOCTH U JIOTIOTHEHHOMN peaTbHOCTH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 HHOOPMATHUKE
(YITJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE  pE3yibTAaThl OTPAXKAalOT TOTOBHOCTH M CIIOCOOHOCTh  00ydaroluxcs
PYKOBOACTBOBAThCS C(HOPMHUPOBAHHONW BHYTPCHHEH MO3UIUEH JMYHOCTH, CUCTEMOU IIEHHOCTHBIX
OpHUEHTAIINH, TO3UTHBHBIX BHYTPEHHUX yOSKICHUN, COOTBETCTBYIONIMX TPAAUIIMOHHBIM IICHHOCTSIM
pPOCCUICKOro OOIIeCTBA, PACHIMPEHUE >KU3HEHHOTO OIbITa U OMbITa JAEATEIbHOCTH B MpOIEcce
pealM3allud  CpeACTBAaMH yueOHOro TpeaMeTa OCHOBHBIX HAalpaBlICHHH BOCHUTATEIbHOU
JESTSIIbHOCTH.

B pesynpraTe wm3ydeHws WH(DOPMATHKH Ha YPOBHE CpEAHEro oOImero oOpa3oBaHHS Y
oOyuatomierocst 6yayT c(hopMHUPOBAHbI CIIEAYIONINE JUYHOCTHBIE PE3YIbTAThI:

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HAHHWE CBOMX KOHCTUTYIIHOHHBIX TMIpaB W OOsS3aHHOCTEH, yBa)XEHUE 3aKOHA U
MPABOIOPSAZIKA, COOJIOJCHUE  OCHOBOIIOJIATAIONIMX HOPM  MH(OPMAMOHHOTO TMpaBa |
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

TOTOBHOCTb IPOTUBOCTOATH HJICOJIOTUM OKCTPEeMH3Ma, HalMOHAIU3Ma, KceHodoOuwu,
JTUCKPUMHUHAIIMA [0 COIMAJIBHBIM, PEIIMTHO3HBIM, pPACOBBIM, HAIMOHAIBHBIM TIPU3HAKAM B
BUPTYaIBHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIIEHHE K HCTOPUYECKOMY HACIeAHI0, NOCTWXKeHUsM Poccum B Hayke,
UCKYCCTBE, TEXHOJIOTHSIX, TOHUMAaHUE 3HAYCHUS WH()OPMATUKH KaK HAyKW B )KH3HU COBPEMEHHOTO
00I11eCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIICHMBATH CHUTYAIIMIO M TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPHCHTUPYSCh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIe B ceTH MHTepHeT;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUasi CTETUKY HAYYHOTO M TEXHHUECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPHHHMATH PA3IUYHBIE BHJBI MCKYCCTBAa, B TOM YHCIIE OCHOBAHHOTO Ha
WCIIOJIb30BaHNY MH(POPMAITMOHHBIX TEXHOJIOTHIA,

5) ¢pusuveckoro BoCNUTAHMSA:

c(hOpMHUPOBAHHOCTH 37J0POBOTO U 6€30MaCHOT0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 3JI0POBBIO, B TOM YHCJE 3a CU€T COOJIOJIEeHUs TPeOOBaHMI 0€30MacCHON JKCILTyaTaluu
CpeacTB MHPOPMAITMOHHBIX 1 KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K aKTUBHOM NIEATEIHHOCTH TEXHOJOTHYECKOW M COIMAIIbLHON HAIpaBICHHOCTH,
CIOCOOHOCTH MHUIIMHPOBATh, IIAHUPOBATH H CAMOCTOSITEIIBHO BBIITOIHSTH TAKYIO JACSITEILHOCTD,

uHTEepec K chepam mnpodhecCHOHATBHON JesSTEIHbHOCTH, CBS3aHHBIM C HH(POPMATHUKOM,
pOrpaMMHUPOBaHUEM B HHGOPMAITMOHHBIMHU TEXHOJIOTHSIMHI, OCHOBAaHHBIMU HA JIOCTHKEHUSAX HAYKU
WH)OPMATUKH W HAYyYHO-TEXHHYECKOTO Mporpecca, yMEHHE COBEpINaTh OCO3HAHHBIN BBIOOP
Oynymuieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTB M CHOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA TIPOTSKEHUHN BCEH )KU3HU;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

OCO3HaHHE TIO00ATBHOTO XapaKTepa SKOJOTHYECKHX MPOOIEM U MyTel WX pEIIeHHUs, B TOM
yHclie ¢ Y4ETOM BO3MOXKHOCTEH HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHiA;



8) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKH, JOCTHXKEHUSM HAYyYHO-TEXHHUYECKOrO Iporpecca U OOIIECTBEHHOM MpPaKTUKH, 3a CUET
MOHUMAaHUS POJIH HH(YOPMALIMOHHBIX PECYPCOB, HMHPOPMAIIMOHHBIX IPOIECCOB U MH(POPMAITMOHHBIX
TEXHOJIOTHIl B YCIOBUAX IU(PPOBOIi TpaHChOpMallMi MHOTHX cep )KU3HU COBPEMEHHOT'O 00IIECTBA;

OCO3HAHUE IIEHHOCTH HAYyYHOW JESTEeIbHOCTH, TOTOBHOCTH OCYILIECTBIISITH NMPOEKTHYIO M
HCCICA0BATCIILCKYIO ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

B nporecce nocTrkeHNs TNYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPAMMBI 110 HH(POpMATUKE
y  OoOy4arouuxcs  COBEPILIEHCTBYETCA  SMOLMOHAJBHBIA  WMHTEIUIEKT,  IPEINoJiararoiiui
c(hOpMUPOBAHHOCTE:

CaMOPETYJIMPOBAHUSI, BKIIFOYAIOIIETO CAMOKOHTPOJIb, yMEHUE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE MOBEJEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM W3MEHEHUSM U MPOSBIATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHIKCHHUIO LENTH U YCHexy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC Ilel\/JICTBOBaTI), UCXoas1 U3 CBOUX BOSMO)KHOCTGI;’I;

SMMATHH, BKJIIOYAIOIIEH CHOCOOHOCTh TOHMMATh 3MOLMOHANBHOE COCTOSHUE JApPYruX,
VUUTHIBATh €ro TMpU OCYIIECTBICHUH KOMMYHUKAIIUHU, CIIOCOOHOCTh K COYYBCTBUIO U
COTEPEKUBAHUIO;

COUAJIBHBIX HABBIKOB, BKIIFHOHAKOIIIUX CHOCO6HOCTI) BBICTpanBaTb OTHOLICHHUA C APYrUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHMIUKTHL

METANPEAMETHBIE PE3YJIbTATHI

B pesynapraTte wu3ydenus uHGOPMATHKKM HA YPOBHE cCpeaHero oOmero oOpa3oBaHUs Yy
oOydaromierocss OyayT chopmupoBaHBl MeETamnpeAMETHbIE Pe3yabTaThl, OTPaKEHHBIE B
YHHUBEpPCATbHBIX y4YEOHBIX NEUCTBUSAX, a MMEHHO — TO3HaBaTelbHbIE YHUBEPCAIbHBIC Y4eOHBIC
JeICTBUS, KOMMYHUKATHBHbBIE YHUBEPCAIbHbIE yUeOHbIE JEMCTBUS, PErYISITUBHbIE YHUBEPCAIbHbIE
y‘-Ie6HI)I€ HGI\/'ICTBI/IH, COBMECTHAs ACATCIIBHOCTD.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

1) 6a3oBble JIOTHYecKHe 1eCTBUSA:

CaMOCTOSITENIbHO (HOpPMYyITUpPOBaTh W aAKTyaIM3UpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK WJIM OCHOBAHUS JJIsi CPABHEHHUS, KJIaCCU(PHUKAIIUU U
00001IeHHS;

OTIPEICIIATH eI e TSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTEPUH UX JIOCTHIKCHUS,

BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPECUHA B paCCMATPHUBACMBIX ABJIICHHUAX

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMbI C YIETOM aHAM3a UMEIOIIUXCS MaTepUaIbHBIX H
HEeMaTepUaTbHBIX PECYpPCOB;

BHOCUTBb KOPPECKTUBBI B JACATCIBHOCTb, OLCHHMBATHL COOTBCTCTBUEC PE3YIbTATOB ULCIIAM,
OLICHUBATb PUCKHN HOCHG}ICTBI/Iﬁ JCATCIIBHOCTH,

KOOPJAMHHUPOBATh W BBIIOJHATH pPabOTy B YCIOBHSIX peajbHOr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIaACTh HaABbIKaMHN y‘ICGHO-HCCHGHOB&TGHBCKOﬁ u HpOeKTHOf/'I ACATCIIbHOCTH, HaBbIKAMH
pasperieHusi MpooieM, CIOCOOHOCTBI0O M TOTOBHOCTBHIO K CaMOCTOSTEIHHOMY TOHMCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHBIX METOIOB TTO3HAHUS,



OCYILECTBJIATh PAa3JINYHbIC BHIBI JCSATCIBHOCTH IO IIOJYYCHMIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaLNH, TPEOOPa30BaAHHUIO U IPUMEHEHHIO B PA3JINYHBIX YUYECOHBIX CHUTYalLlUsAX, B TOM YHCIIE
IPY CO3JIaHUH Y4EOHBIX M COLMATBHBIX IPOEKTOB,;

(GopMHpOBAaTh HAayuyHBI TUI MBILIUICHUS, BIAJETh HAYYHOM TEPMHHOJIOTHEH, KIFOUEBBIMU
HNOHATUAMU U METOJIaMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/Ja4d B OOpA30BATEIbHON JAEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISBJISITh IPUYNHHO-CJICICTBEHHBIC CBA3M U aKTyaJIU3UPOBATh 3aJady, BBIABUIATh TUIIOTE3Y
€€ peleHus, HaXOAUTb apryMEHTHI JJIs JJOKa3aTeJIbCTBA CBOMX YTBEP)KIACHUN, 3a1aBaTh 1apaMeTPhI
Y KPUTEPUU PELICHMUS;

AQHAJIN3UPOBATH ITOJYYEHHBIE B XOJI€ PELLICHUS 3aa4 PE3YJIbTaThl, KpUTUUYECKH OLIEHUBATDH UX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBJIATh lI€JICHANPABIEHHBIH IOUCK IE€pPEeHOca CPEJICTB M CIOCOOOB JEHCTBHUS B
poECCHOHAIBHYIO CPENY;

yMeTh  MEpPEeHOCUTh  3HAHUS B  [I03HABATEJIbHYHD M  IPAaKTHYECKyl0  001acTu
KU3HEJEATEIIBHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX yUEOHBIX MIPEIMETOB;

BbIIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTUHAIbHBIE ITOAXO0/IbI U PEIICHUS, CTABUTH IIPOOJIEMBI
Y 3aJ]a4i, JOIyCKAIOIINE aIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nnpopmManmeii:

BJIa/IETh HAaBbIKAMH MOTY4YEeHHs HH(OPMALUU U3 UICTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISATh MOUCK, AaHATIU3, CHCTEMAaTU3allMI0 U HHTEPIPETaI0 HHPOPMALIUK PA3INYHBIX BUJIOB
U GOopM IpeICTaBICHMS;

CO3/1aBaTh TEKCThI B PA3JIMYHBIX (popMaTax ¢ yu€TOM HazHauyeHUs MHPOPMALUU U LEIEBOM
ayJIMTOpPUH, BBIOUpPAs ONTUMAIIbHYIO (OPMY MPEICTABICHUS U BU3yaIu3alluu;

OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTH HH(OpMAIMH, €€ COOTBETCTBHE NPAaBOBBIM U
MOpaIbHO-ITHYECKUM HOpPMaM;

UCIIOJIb30BaTh CPEICTBA MH(POPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B peIIEHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTraHMU3ALIMOHHBIX 33Ja4 C CcOOJII0JeHHueM TpeOoBaHUI
APrOHOMUKHU, TEXHUKHU 0€30IIaCHOCTH, TUTUEHBI, pECypcocOepexeH s, IPABOBBIX U ATHUYECKUX HOPM,
HOpPM UH(POPMAIIMOHHOMN 0€30MaCHOCTH;

BJAJETh HABbIKAMM pPACMO3HABaHWS MW  3allUTHl  MHpOpManuu, WHPOPMALMOHHOM
0€30MacHOCTH JIUYHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) oOmenue:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cdepax KU3HH;

pacro3HaBaTh HeBepOaJbHBIE CPE/ICTBA OOIIEHUS, TOHUMAaTh 3HAYEHHUE COLIMATIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYallUi U CMATYaTh KOH(QIIUKTHI;

BJIAJICTh PAa3IMYHBIMH CHOCOOAMH OOILIEHHS M B3aMMOJAEHCTBHS, apryMEHTHPOBAHHO BECTH
JIMAJIOT, YMETh CMr4aTh KOH(JIUKTHBIEC CUTYALlUH;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOXO TOUKY 3PEHUS C HUCIIOIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsl IeITeIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW ¥ MHMBHU Yy IbHON paboTHI;

BBIOMPATh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHI C y4ETOM OOIIMX WHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUICKTHBA,



IIPUHUMATH LIEJIU COBMECTHOM JEATEIBHOCTH, OPTaHU30BbIBATh U KOOPIAUHUPOBATH NEHCTBUS
I10 UX JOCTHKECHHIO: COCTABJIATH ILIAH IEUCTBUM, PACIIPEAEIIATh POJIU C YY4ETOM MHEHHUM YyYaCTHUKOB,
00CyXJ1aTh pe3y/bTaTbl COBMECTHOM pabOThI;

OLIEHUBATh Ka4e€CTBO CBOET0 BKJIA/a U KaXKJOI0 Y4aCTHHKA KOMAaH/bl B OOIIMI pe3yibTar o
pa3paboTaHHBIM KPUTEPUSIM;

IIpeJlaraTb HOBBIE IIPOCKTHI, OLICHMBAThb HJEU C IO3UMLUUU HOBHU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATD ITO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3JIMYHBIX CUTYalUsAX, IIPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

1) camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBIISATh II03HABATENIbHYIO JI€ATENIBHOCTh, BBISBIATH HPOOJIEMBI,
CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 33aJ]aul B 00pa30BaTEIbHON EATENbHOCTH U KU3HEHHbIX
CUTyalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IIJIaH PELIEHUS MPOOJIEMbl C y4ETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPENOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacupsATh paMKH y4eOHOTr0 NMpeAMETa Ha OCHOBE JIMYHBIX NPEANIOUYTEHHUI;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO LIMPOKOW SPYIUIMM B Pa3HBIX 001aCTAX
3HaHWH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLICHHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HAaBbIKaMU MO3HABATEJIbHOM pe(iieKcHH KaK OCO3HAaHUs COBEpPILIAEMbBIX JEUCTBUN U
MBICIIUTENIbHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI pedIieKCUN AJIs
OLIEHKH CHTYyalllH, BBIOOpPA BEPHOTO peIlIeHMS;

OLICHUBATb PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS [10 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH.

3) npuHATHA ce0s M APYrux:

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI PYIUX IIPU aHAIU3€ PE3YJILTATOB IEATEIBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € O3UIMH IPYTOro YeIoBeKa.

NPEIMETHBIE PE3YJIbTATbBI

B mpomecce wu3ydenms Kypca WHGOPMATHKH yriayonéHHoro ypoBHS 6 10 knacce
00yJaromuMucs OyyT JOCTHTHYTHI CIEAYIONINE IPEAMETHBIC PE3YIbTaThI:

BJIaJICHUE MIPEJCTABICHUSAMHU O POJIM MH(POPMAIIUU U CBSI3aHHBIX C HEH MPOLIECCOB B MPUPO/IE,
TEXHUKE U OOIIECTBE, MOHATUAMHU <«UHPOpMALUD», «MHPOPMALMOHHBIA IPOLECC», «CHCTEMay,
«KOMITOHEHTBI CHCTEMBI», «CHCTEMHBIH 3(¢deKT», «MHPOpMaIMOHHAs CHCTEMa», «CHUCTEMa
YIIPaBIICHUSY;

BJIaJICHHE METOAaMHU NIOUCKAa MHPOPMALIUHU B ceTH MIHTEpHET, yMEHUE KPUTUUYECKU OLICHUBATh
uH(OpMaLKIO, TTOTY4YeHHYIO U3 cetu HTepHeT;



YMEHHUE XapaKTepru30BaTh OOJIbLINE JaHHbIE, IPUBOANUTH IPUMEPHI HCTOUHUKOB UX MOJTY4YEHUS
¥ HaNpaBJICHUs HMCIIOJIB30BaHMS, YMEHHE KJIACCH(HUIIMPOBATH OCHOBHBIC 3a/1a4d aHAIM3a JaHHBIX
(mporHo3upoBaHue, KiacCHpuKamMs, KIAacTepH3alMs, aHalIW3  OTKJIOHEHHH), MOHHUMATh
[I0CJIEI0BATEIbHOCTD PEILICHH 33124 aHAJIM3a JaHHBIX: COOp EPBUYHBIX JAHHBIX, OUUCTKA U OLIEHKA
Ka4yecTBa JAaHHBIX, BBIOOp W/WJIM MOCTPOEHHE MOAEIH, NMpeoOpa3oBaHUE NaHHbBIX, BU3yallU3alUs
JaHHBIX, UHTEPIIPETALUs PE3yJIbTaTOB;

NOHMMAaHUE OCHOBHBIX TPHHIMIOB YCTPOWCTBA M (PYHKIMOHHUPOBAHHS COBPEMEHHBIX
CTALIMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB, TEHIECHLIUN PA3BUTUSI KOMIIBIOTEPHBIX TEXHOJIOTUH;

BJIAJICHUE HaBbIKaMHU pabOThl C ONEPAlMOHHBIMH CHCTEMAaMH, OCHOBHBIMHM BHJIAMH
IPOTPaMMHOTO OOecTieueHHs I pelieHns y4eOHBIX 3a/1a4 110 BIOPAHHOM CIIeIHaTN3aliHg;

HAJIMYHE MPEJICTABICHUI O KOMITBIOTEPHBIX CETSIX U UX POJIHM B COBPEMEHHOM MHpE, 0 0a30BBIX
HOPUHIUIAX OpPraHu3alui ¥ (YHKIHOHUPOBAHUS KOMIIBIOTEPHBIX ceTeil, 00 OOIIMX HpPUHIUIAX
pa3paboTKu ¥ PyHKIIMOHUPOBAHUS HHTEPHET-IIPUIIOKEHUH;

NOHMMaHHue yrpo3 HH(POPMAIMOHHOW 0E30MacHOCTH, HCIIOJIb30BAaHHE METOJO0B U CPEICTB
IPOTHBOACHUCTBUS ITHM YIpo3am, COOII0IeHHE Mep O€30MTaCHOCTH, MPEIOTBPAIIAOIINX HE3aKOHHOE
pacrpoCTpaHEeHUE MEPCOHANBHBIX JIaHHBIX, COOJIIOJIEHHE TPeOOBaHMNM TEXHUKU OE€30MaCHOCTH U
TUTHMEHbl NpU paboTe C KOMIBIOTEpaMH MU APYrMMHM KOMIIOHEHTaMH LHU(POBOro OKpYKEHH,
MIOHMMaHHE TPABOBBIX OCHOB HCIIOJIb30BAaHMS KOMITBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U pabOTHI B
cetu HTepHeT;

IOHUMaHHE OCHOBHBIX MPUHIMIIOB AUCKPETU3ALUHN PA3IMUHBIX BUA0B HHPOPMALMU, YMEHHE
orpeneNnaTh HH(POPMAIMOHHBIN 00bEM TEKCTOBBIX, TPaUUECKUX U 3BYKOBBIX JaHHBIX MPH 33JaHHBIX
napaMerpax JIUCKPETH3al[Md, YMEHHUE OINpEeAeNATh CPEAHIO CKOPOCTh Iepeladyd JIaHHBIX,
OLICHMBAaTh MU3MEHEHHE BPEMEHHU Iepe/lauu NMpU U3MEHEHUH MH(OPMALMOHHOTO 00BbEMA TaHHBIX U
XapaKTepUCTHK KaHala CBA3H;

YMEHHE UCTOIb30BaTh IIPH PEILIEHUH 3a/1a4 CBOMCTBA NO3UIIMOHHOM 3alMCH YHCEI, AITOPUTMa
MIOCTPOEHHUS 3allUCH YHUCJIa B TO3UIIMOHHOW CHCTEME CUMCIEHMSI C 33JaHHBIM OCHOBAaHHMEM U
MIOCTPOEHHUS YUCIIA 110 CTPOKE, COJIEPrKalel 3aIIUCh ATOT0 YMCIIa B TO3UIIMOHHOM CUCTEME CUUCTICHUS
C 3aJlaHHBIM OCHOBAaHUEM, YMEHME BBINOJHATH apU(PMETHUYECKHE OIepaluu B MO3MIMOHHBIX
CUCTEMAaX CUHUCIICHMS;

YMEHHE BBINOJIHATH MPE0Opa30BaHUs JOTUYECKUX BBIPAKEHUH, UCIIONb3Yys 3aKOHBI aJIreOphbl
JIOTUKH, YMEHHE CTPOUTH JIOTHYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOM M KOHBIOHKTHBHOMN
HOpPMaJIbHBIX (opMax IO 3aJaHHOM TaOJHMIle MCTUHHOCTH, HMCCIEeN0BaTh 00JIACTh HMCTHHHOCTU
BBICKa3bIBAHUS, COJIEPKALIETO IEPEMEHHBIE, PEIIATh HECIOKHBIE JIOTHUECKNE YPABHEHUS U CUCTEMBbI
YpaBHEHUN;

MOHMMaHHEe 0a30BBIX AITOPUTMOB 00PAaOOTKM YUCIOBOM M TEKCTOBOM MH(OpManuu (3amnuch
qycel B TMO3MIMOHHOM CUCTEME CUMCIIEHHUS, HaXO0XJIEHUE BCEX IPOCTBIX YHMCEN B 3aJaHHOM
JMarnasoHe, o0paboTKa MHOTOPa3pSAAHBIX LENbIX YUCEN, aHAJH3 CHUMBOJBHBIX CTPOK M JIPYTHUX),
AITOPUTMOB MOMCKA U COPTUPOBKHU, YMEHHE OINPEAEIATH CIOKHOCTh N3y4aeMbIX B Kypce 0a30BBIX
ITOPUTMOB (CYyMMHpPOBAHHE JIEMEHTOB MAacCHBa, COPTUPOBKA MaccuBa, NEpeOOpHbIE aIrOPUTMBI,
JBOMYHBIM IOMCK) M MPHUBOAUTH NPUMEPHI HECKOJIBKHMX aJrOPUTMOB DPAa3HOM CIOXKHOCTH AJIs
peLIeHHs OTHOM 3aJa4u;

BJIAJICHHE YHUBEPCAIBHBIM S3bIKOM INPOrpaMMHpOBaHHUs BbICOKOro ypoBHs (Python, Java,
C++, C#), npexacraBieHussMH O O0a30BBIX THUIAX JaHHBIX M CTPYKTypax JaHHBIX, YMEHHE
UCIIOJIb30BaTh  OCHOBHBIE  YIPABISIOLIME KOHCTPYKIIMHM, YMEHHME OCYLIECTBIIATH aHAJINU3
IPEI0KEHHON MTPOrpaMMBI: OTIPENIENIATh Pe3yabTaThl paOOTHI TPOrPaMMBbI P 33 JaHHBIX UCXOIHBIX
JAaHHBIX, ONIPENIETIATH, IPY KAKUX HCXOIHBIX JaHHBIX BO3MOKHO IOJIYyYCHHUE YKa3aHHBIX PE3YyIbTaTOB,



BBISBIIAITh JTaHHBIE, KOTOPbIE MOTYT NPUBECTU K OIIMOKe B paboTe mporpammsl, (GOpMyIupoBaTh
IPEJIOKEHHS 10 YIYUIIEHUIO IPOrPaMMHOI0 KOAA;

YMEHHUE CO037aBaTh CTPYKTYPUPOBAaHHBIC TEKCTOBBIC JIOKYMEHTHl M JEMOHCTPAIlMOHHBIE
MaTepHalbl C UCIOIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX IMPOTrPAMMHBIX CPEJCTB U O0JIAYHBIX
CEpBUCOB;

YMEHHUE HCIIOJIb30BaTh 3JIEKTPOHHBIC TAOJIHIBI JUIS aHAJIN3a, MPEACTABICHUS U 00pabOTKH
JAHHBIX (BKIIOYAs BBIYMCICHHE CYMMBI, CpEIHEro apu(pMEeTHYecKoro, HauOOJbIIEr0 U
HalMEHBUIEr0 3HAYeHUH, pellleHHe ypaBHEHH, BHIOOp ONTUMAIBHOIO PEUIeHUs, IOJ00p JIMHUU
TpEHJa, pelIeHne 3a1a4 IPOTHO3UPOBAHUA).

B mpomecce wu3yuyenus kypca wuHGOpMATHKH yrioyOonéHHoro ypoBHS 6 11 kKnacce
00y4aromuMucs OyayT JOCTUTHYTHI CIIEAYIONINE IPEAMETHBIC PE3YIIbTaThI:

yYMEHUE CTPOUTh HEPAaBHOMEPHBIE KOJbl, JOIYCKAIOIIUE OJHO3HAYHOE JEKOAMPOBAHUE
cooOuieHnit (mpeduKCHbIE KOJbl), MCIIOJIB30BaTh IPOCTEHIINE KOIbl, KOTOpPbIE I03BOJISAIOT
OoOHapy>KMBaTh M HCIIPABISATH OMIMOKM IpH Iepenadye JaHHBIX, CTPOUTH KO, 00ecreduBaromui
HAaUMEHBIIYI0 BO3MOXXHYIO CPEJIHIOI JJIMHY COOOIIEHMsI MpPU H3BECTHOM YacTOTE€ CHUMBOJIOB,
HOSACHATH NPUHLHUIIBI PAOOTHI IPOCTHIX AJITOPUTMOB CXKATUS JAHHBIX;

yMEHHUE pelaTh ajJrOpuTMUYECKHE 3a/aud, CBA3aHHbIE C aHaau3oM TrpadoB (3agauu
MOCTPOCHHS ONTUMAIBHOTO ITyTH MEX]y BepIIMHAMU Tpada, onpeneneHns: KOJINIeCcTBa Pa3TnIHbIX
nyTeil MEXIy BEpIIMHAMH OPHUEHTHPOBAHHOTO AlMKIMYECKOro rpada), yMeHHe HCIIOIb30BaTh
JIepeBbsl IPU aHaJIM3€ U MOCTPOCHUU KOJIOB M Ul MPEACTABICHUS apU(PMETHUECKUX BBIPAKEHUH,
IpY PEeLLICHUH 3a/1a4 TOMCKa U COPTUPOBKHU, YMEHHE CTPOUTH IEPEBO UTPHI 10 3alaHHOMY aJTOPUTMY,
pa3pabaTbIBaTh 1 0OOCHOBBIBATH BHIUTPHIIIHYIO CTPATETHIO UTPHI;

yMEHHUE pa3padaThiBaTh M PEaTH30BHIBATH B BHJE NMpOTrpaMM 0a30oBbIE aITrOPUTMBI, YMEHHUE
UCIOJIb30BaTh B MPOrpaMMax JaHHbIE Pa3JIMYHbIX TUIOB C YYETOM OTpaHMYCHMH Ha JUamna3oH MX
BO3MOXHBIX 3HAYEHHMH, MPUMEHSATh MpPU PELICHUH 3ajjad CTPYKTYpPbl JAHHBIX (CIHMCKH, CIOBapH,
CTEKH, O4epe/H, IePEBbs), UCIIOIH30BaTh 0A30BbIEe OTEPAIIMH CO CTPYKTYpaMH JIaHHBIX, IPHMEHSTh
CTaHJApTHBIE U COOCTBEHHBIE MOANPOTPAMMBI I 0OpaOOTKH YHCIOBBIX JAHHBIX U CHMBOJIBHBIX
CTPOK, MHCIIONb30BaTh MpHU pa3paboTKe NporpaMM OMOIMOTEKM MOANpPOrpamMM, 3HATh
(YHKLIMOHAJIBHBIE BO3MOXHOCTH HWHCTPYMEHTAJbHBIX CPEACTB Cpelbl pa3paboTKH, yMEHHe
MCIIOJIb30BAaTh CPEJICTBA OTJIAJKU IPOTPAMM B CpeJie TPOrpaMMUPOBAHUS, YMEHUE JOKYMEHTUPOBATh
IPOTPaMMBEI,

YMEHHUE cOo3/1aBaTh BeO-CTPAHUIIBL;

BJIaJICHME OCHOBHBIMHU CBEIEHHUSMH O 0a3ax JaHHBIX, UX CTPYKTYype, CPEeICTBaX CO3JaHUS U
paboThl ¢ HUMH, YMEHHE HCIIOJIb30BaTh TaOIUYHbIE (pEsIMOHHBbIE) 0a3bl JAHHBIX (COCTaBISATh
3ampockl B 0a3ax JaHHBIX, BBITIOJIHATH COPTHPOBKY W IOWCK 3amuceld B 0a3e JaHHBIX, HAIOJIHATH
pa3paboTaHHyto 0a3y JaHHBIX) U CIIPABOYHbIE CUCTEMBI;

YMEHHUE HCIOIb30BaTh KOMIIBIOTEPHO-MaTeMaTHUECKUEe MOJIENU JJIs aHanu3a OOBEKTOB U
poueccoB: (GOpMyIHPOBaTh LEIb MOJAECTUPOBAHUS, BBHIIIOIHATH aHAJIU3 PE3YJIbTaTOB, MOITYYEHHbIX
B X0/1€ MOJICIIMPOBAHMSI, OLIEHUBATH COOTBETCTBHE MOJIEIH MOJIETUPYEMOMY OOBEKTY MU MPOLECCY,
IPEJCTaBIIATh Pe3yIbTaThl MOJICIIMPOBAHUS B HATJISTHOM BHJIE;

YMEHHE OpraHU30BHIBATh JHYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C HCIOIB30BAHUEM
pasIMYHBIX CPEICTB LHU(POBBIX TEXHOJIOTUH, MOHMMAHUE BO3MOXHOCTEH LU(POBBIX CEPBUCOB
roCyJapCTBEHHBIX yCIYT, HUPPOBBIX 00pa30BATEIbHBIX CEPBUCOB;

MIOHMMaHHE OCHOBHBIX MPUHIMIIOB PabOTHI, BO3MOKHOCTEH W OrpaHUYCHHS MPUMEHEHHS
TEXHOJIOTUI NCKYCCTBEHHOT'O MHTEIIJIEKTA B PA3IMYHBIX 00JIACTSIX, HATMYHUE MTPEICTABICHUN O Kpyre
pelraeMbIX 3a/lad MaIlMHHOTO OOydeHHUs (pacro3HaBaHMSs, KiIacCHU(UKAIMU M TMPOTHO3UPOBAHMS)



HaJM4YHMe TIPEICTABICHUI 00 WCIOJIb30BaHUM HWH(POPMALMOHHBIX TEXHOJOTHH B Pa3IMYHBIX
npodecCHOHATBHBIX chepax.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ KoHTpoJbHbIE IpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTeIbHbIE
padoThbI padoThbI pecypeni
Pazgea 1. lndpoBasi rpaMOTHOCTD
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 5
00pabOTKH JTaHHBIX
1.2 [Tporpammuoe obecnieueHmne
1.3 KommnbrorepHsie cetn
1.4 Wudopmannonnas 6€30macHOCTb 2
Htoro no paznemny 24
Pa3nen 2. Teopernueckue 0CHOBbI HHPOPMATHKH
51 IIpencraBnenue nHGpoOpMaLnu B 19 5
KOMIIbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14
2.3 Komnerorepnas apupmernka 7 1
Hroro no paszneny 40
Pa3zpnen 3. AllroputMbl M IporpaMMHUpOBaHHeE
3.1 BBeneHune B nporpaMmMupoBaHue 16
3.2 BcnomorarensHbIe alrOPHTMEI
3.3 YucieHHble METOIBI
34 AAropuTMbl 00pabOTKH CUMBOJIBHBIX 5 1
TaHHBIX




3.5 AAropuT™Mbl 00pabOTKH MacCCHBOB 10 3
Wroro no pazueny 44
Pa3nen 4. UndopManoHHbIe TEXHOJIOTHHI
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB
4.2 AHann3 qa”HHBIX
Wroro no pazaeny 14
PezepBHOE BpeMms 14
OBLIEE KOJIMYECTBO YACOB I1O0 136 91

[TPO'PAMME




11 KVIIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabsnbie | IIpakrnyeckue
NpOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoThbI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI HH(POPMATHKH
HNudopmanivs 1 nHPOPMAITIOHHBIC
11 dopmary opmar 10 5
IIPOIIECCHI
1.2 MoaenupoBanue 8 2
Hroro o pasneny 18
Pa3zngen 2. AnropuT™Mbl 1 NIPOrpaMMHUPOBaHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 PHEHTHD 16 4
POrPaMMHUPOBAHUS
Hroro o pasneny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHT
KoMnbroTepHO-MaTeMaTnueckoe
3.1 P 8 2
MOJICITUPOBAHHE
3.2 ba3br maHHBIX 10 4
3.3 Be6-caiitbl 14 4
3.4 Komnrelotepnas rpaduka 2
3.5 3D-monenupoBanue 3
Hroro 1o pasneny 48
PeszepBHoe Bpems 20




OBIIEE KOJIMYECTBO YACOB 110

I[TPOTPAMME

136 0

34

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Jara
Ne NPOBeJIeHUs
n/n Ypoka

IINTAH | ®AKT

Tema ypoka

KoHnTtpousb

TpeOGoBanus TEXHUKN O€30MMACHOCTH Y THTUEHBI TIPH paboTe ¢
KOMITBIOTEPAMHU U JIPYTUMHU KOMIIOHEHTaMH HU(POBOTO OKPY>KEHUS

[TpuHIMIB pabOTHl KOMITBIOTEPOB i KOMITBIOTEPHBIX CHCTEM

Oo0MeH JaHHBIMHU C IIOMOIIBIO IITHH. KOHTpOJ'IJ'IepLI BHCIIHUX YCTpOﬁCTB

ABTOMAaTHYECKOE BBITIOJTHEHUE TTPOTrPAMMBI IIPOIIECCOPOM

OnepatrBHas, NOCTOSHHAS U JIOJIrOBpeMeHHas maMsiTh. KoHTposiepsl
BHEIIHUX yCTPOMCTB. IIpsimoii nocTym k namsatu

COBpeMeHHLIe KOMIIBIOTCPHBIC TCXHOJIOTUU

[TporpaMMHOe obecrieueHue KOMIbIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOWIJIBHBIX YCTPOUCTB

CucreMHoe nporpaMMmHoe obecrneuenue. OnepauoHHbIE CUCTEMBI

Yrunutel. [paiiepsl ycrpoicTs. [lapamiensHoe nporpaMMUpOBaHUE

10

I/IHCTaJ'IJ'ISIHI/ISI " ACUHCTAJIALNUA TPOTrpaMMHOTO obecneyeHus

11

daiinossie cucTeMbl. [IpUHIUIIBI pa3MelIeHns 1 UMEHOBaHUS (aiiioB B
nonroBpemMeHHor namsTu. [llaGaoub! 1715 onucanus rpynn ¢aiinos

12

3akoHonatenbcTBO Poccuiickoit deneparyu B 001aCTH MPOrpaMMHOTO
oOecrieyeHus U TaHHBIX




HpI/IHLII/IHBI IMOCTPOCHU U allllapaTHBIC KOMIIOHCHTHI KOMIIBIOTCPHBIX CeTeH.

13
CereBble IPOTOKOJIBI

14 Cetp UHTEpHET

15 Pa3nenenune IP-ceT Ha MOJICETH C ITIOMOIIBIO MACOK IMOJCETEN

16 CereBoe aIMUHUCTPUPOBAHHE

17 Bunst gestensnoctu B cetu Uurepuer. CepBucel MuTepHeTa.
['ocynapcTBEHHBIE AJIEKTPOHHBIC CEPBUCHI M YCITYTH

18 NudopmanmonHas 6€301macHOCTh

19 BpenonocHsle mporpaMMHOe 00ecriedeHne U METObI OOPHOBI C HUM

20 [TpakTuyeckas padora o Teme "AHTHBUPYCHBIE TPOTPaMMBbI" [IpakTnueckas padbora

21 Opranu3anus JMYHOr0 apxuBa HHPpopmanuu. PesepBHoe KOUpOBaHUE.
[TaponpHas 3amuTa apxuBa

22 IudpoBanue JaHHBIX

23 Anroputm mmmdpoanus RSA. Creranorpadus

24 [Tpaktuyeckas pabora no reme "[luppoBanue naHHbIX" ITpakTnyeckas pabora

o5 Wudopmanus, nanusie u 3HaHUS. MH(DOpMaIOHHBIE IPOIIECCH B IIPUPOJIE,
TEXHHUKE U 00I11eCTBE
HenpepbiBHBIE U AUCKPETHBIE BETUYNHBI M CUTHAIBL. Heo0X0mMocCTh

26 JTVICKpETH3aIK HHPOPMALINH, TpeTHA3HAYEHHOH TSl XpaHEHHs, TIepeiadn U
00paboTKH B HU(POBBIX CUCTEMAX
JIBonyHoe koaupoBaHue. PaBHOMepHBIE 1 HEPAaBHOMEPHBIE KOIBI.

27 JlexoaupoBaHne COOOIIEHNH, 3aMCaHHBIX C TIOMOIIHI0 HEPABHOMEPHBIX
KOJIOB

28 VYcenosue @ano. [locTpoeHre OJHO3HAYHO JEKOIUPYEMBIX KOJIOB C
nomoIikio aepesa. ['pap An. A. Mapkosa

29 Enunuib! usmepenus KoinuuecTBa HHpopMauu. AnpaBUTHBIN MOAX0 K

OLICHKE KOJIMYECTBA I/IH(I)OpMaI_II/II/I




30

CHucTeMBbI CUACIIEHHUS

31 [TepeBon uncen U3 OJTHON CHCTEMBbI CUMCIICHUS B IPYTYIO
39 JIBonuHasi, BOCbMEpUYHAs U HIECTHAIIATEpPUUHAS] CUCTEMBI CUHCIICHUS,
CBSI3b MEXKIY HUMU
33 JIBon4Has, BOCbMEpUYHAS U IIECTHAIIATEPHYHAs] CUCTEMbI CUMCIICHHS,
CBSI3b MEXKIY HUMU
34 JIBon4Has, BOCbMEpUYHAS U IIECTHAIIATEPUYHAS CUCTEMbI CUMCIICHHS,
CBSI3b MEXTy HUMH
35 ApudmeTndeckre onepanuy B MO3UIIMOHHBIX CUCTEMaX CUUCICHUS
36 TpouuHast ypaBHOBEIICHHAS] CUCTEMA CUUCIICHHUS
37 JIBOWYHO-/IeCITUYHAS] CUCTEMA CUUCIICHUS
38 KomupoBanue TeKcTOB
39 PactpoBoe koaupoBanne n300pakeHHA
40 [TpakTrueckas pabota no Teme "Jluckperuzanus rpadpuyeckoit IpaxTieckas paGora
uHpopmanun"
41 L{BeToBBIe MOsIenU. BekTopHOe koaupoBanue. dopmats! (aiiios.
TpéxmepHas rpaduka. OpakTanbHas rpaduka
42 KoaupoBanue 3Byka. OueHka nHGOPMAMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IPY 33JJaHHBIX YaCTOTE JUCKPETU3AIMH U Pa3psAIHOCTH KOJTUPOBAHUS
43 [Ipaktuueckas padota mo Teme "Jluckperusaius 3ByKoBoi nHdopmaruu' [IpakTuueckas padbota
44 OcCHOBBI anreOpsl JIOTUKU
45 Jlornueckue onepanuu. TaOauIbl HCTUHHOCTH
16 Jlornueckue BeipaxkeHus. Jlornueckue ToxaecTna. JlokazaTenbCTBO
JIOTHYECKUX TOXJIECTB C TOMOIIBIO TaOJIHIl ICTHHHOCTH
[TpakTtuyeckas pabdora no reme «IlocTpoeHne U aHaaM3 TabJIUI] UCTUHHOCTH
47 [TpakTnyeckas pabora

B TAaOJITUYHOM TIPOIECCOPEN




48

Jlornueckue OIcpanuru 1 onepanv Hal MHOXCCTBAMU

49 Jlornueckue onepanyuy ¥ onepariy HajJ MHOXKECTBAMU

50 3aKkoHbI anreOpbl JTOTMKU. DKBUBAJIEHTHBIE TPEO0OpPa30BaHUs JTIOTHUECKUX
BBIPAXKEHUI

o1 Jlornueckue ypaBHEHUS U CUCTEMBI ypaBHEHUI
Jlornueckue QyHKIMH. 3aBUCUMOCTh KOJTMYECTBA BO3MOKHBIX JIOTHUECKUX

52 (GYyHKUIUH OT KOTMYECTBa apryMeHTOB. I10HbIE CHCTEMBI IOTHYECKUX
byHKUIMMA
Kanonuueckue Gpopmbl Joruueckux BoipaxkeHuid. CoBepieHHbIE

53 JTU3BIOHKTHBHBIC M KOHBIOHKTHBHBIC HOPMAIBHBIE (JOPMBI, AITOPUTMBI UX
MOCTPOCHHS 0 TAOJIUIIE UCTUHHOCTH

54 Jlorudeckue 3J€MEHTHI B COCTaBE KOMITbIOTEPA

55 Tpurrep. Cymmarop. MHoropaspsaHblii CyMMaTop

56 [TocTpoeHne cxeM Ha JOrHYECKHX dJIEMEHTaX. 3aliCh JOTHYECKOTO
BBIPAKEHHUSI 110 JIOTUYECKON CXeMe

57 MukpocxemMbl U TEXHOJIOTUS UX MPOU3BOJICTBA
[TpencraBieHne METBIX YUCET B MaMSATH KOMIbIOTepa. OrpaHHYEeHHOCTD

58 Jara3oHa yuces pu OrpaHMYeHUH KOoJIn4ecTBa pa3psnoB. [lepenonHenue
pas3psaIHON CeTKU

59 be33nakoBbie 1 3HAKOBBIC JJaHHBIC. 3HAKOBBIN OUT. JIBOMIHBII
JIOTIOJTHUTEIIFHBIN KOJT OTPUIATEIHHBIX YHCE

60 [ToOuToBBIE NOrMUEcKUe onepanuu. Jlornueckuil, apupmeTHIecKuii u
[MUKITAICCKUHA CITBUTH

61 [Mudposanme ¢ MOMOIIHIO0 TOOUTOBOM orneparuu «uckirovaromee NI

62 [IpencraBieHne 1 XpaHeHNE B TAMSITA KOMITBIOTEPA BEMIECTBEHHBIX YHCEI

63 Beinonnenue onepanuii ¢ BeleCTBEHHBIMU YHCIIaMHU, HAKOIUIEHUE OINOOK

IIPpU BBIYUCIICHUAX




[IpakTuyeckas padora no Teme «V3ydeHue nopazpsAHOr0 MAalIMHHOTO

64 [IpakTrueckas padbota
MPEJICTABICHUS LIETIBIX U BEIIECTBEHHBIX YHCEI»

65 AHaJn3 anropuTMOB

66 Ortarbl pelieHus 3a/1a4 Ha KoMibiotepe. MHCTpyMeHTallbHbBIE CPeCTBA:
TPAHCIATOP, OTIAAYUK, TPOPUITHPOBIIUK

67 Cpena nporpamMupoBanusi. KOMIUWISAIMSA U UHTEPIIPETALHS] IPOTPAMM.
Buptyansabie mamunbl. IHTerpupoBaHHas cpenia pa3paboTKu

68 MeToabl OTIIaAKH TPOTpamMM

69 Tunsl NepeMeHHBIX B A3bIKE TPOrPAMMHUPOBAHUS

70 O06paboTka HebIX Ynuces

71 O06paboTka BeIeCTBEHHBIX YUCE

72 Ciyualinble U IICEBAOCITYYalHbIE YnCIa

73 BerBnenus. CinoxHble yCI0BUS

74 [{ukinsl ¢ ycnoBueM

75 [{uknel Mo mepeMeHHON. B3anMo3aMeHs1eMOCTh pa3IMYHbIX BHIOB IIUKJIOB

76 O6paboTka HaTYpaJIbHBIX YHCEIT C UCTIOJIb30BAHUEM ITUKIIOB
HaxoxneHue Bcex MpoCThIX YKcen B 3aaHHOM Auana3one [IpakTuueckas

77 ITpakTnyeckas pabora
pabota o Teme «Pemnienne 3agay MeTo1I0M Tiepedopar

78 WuBapuaHT 1uKIa

79 JloKkyMeHTHpOBaHHE ITPOTPaMM

80 O06paboTka JaHHBIX, XpaHALIUXCS B (aiiaax

81 Pa30uenue 3amaun Ha moa3agadu

82 Hcnonp3oBanne cTaHIapTHOW OMOIMOTEKH SI3bIKA TPOTPaMMHUPOBAHUSI.
[Toakmrouenne GMOIMOTEK MOANIPOTPAMM CTOPOHHHX MTPOU3BOIUTENICH

83 [ToamporpaMmsl (TIpoeaypsl U ¢ YHKITUH)

84 [ToamporpamMmel (Tipotierypbl U PyHKITAN)




85

[Tpaktuyeckas padora no reme "Pazpaborka nmoamporpamm”

[TpakTuyeckas pabora

Pexypcus. PekypcuBabie 00beKTHI ((hpakTaisl). PekypcuBHbIe poueaypsl 1

86
¢byskun. Mcnonb30BaHue CTEKa AJIsi OPTaHU3AIMH PEKYPCHUBHBIX BBI30BOB
87 [TpakTrueckas padota mo Teme "PekypcuBHBIE OATPOTpaMMBbI"” [IpakTrueckas padota
88 Moty TbHBIN PUHITAI TOCTPOCHHSI POTPAMM
Y
89 YucneHHbIe METOIBI
90 [TpakTrueckas pabota no Teme «HucineHHoe penieHne ypaBHEHUN» [IpakTuueckas pabora
91 Hcnonp30BaHre AUCKPETU3ANNN B BEIYACIUTEIBHBIX 3a7a9ax
[TpakTuueckas pabota mo teme «IIpubamkéHHOE BBIYUCIEHUE ITUH KPUBBIX
92 1t ntomAneli pHIypy [IpakTuueckas padota
93 [TpakTuueckas pabota nmo Teme «llonck Makcumyma (MUHUMYMa) QYHKIIHI [TpakTrueckas pabora
94 O0paboTka CHMBOJIBHBIX JAHHBIX. AJITOPUTMBI 00PA0OTKH CUMBOJIBHBIX
CTPOK: TIOACYET KOJIMYECTBA MOSBICHUN CHMBOJIA B CTPOKE
95 AnropuT™MBbI 00pabOTKH CUMBOJIBHBIX CTPOK: pa30MEHHE CTPOKU Ha CJIOBa MO
POOEJIbHBIM CUMBOJIAM
96 Anroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: TTOUCK MOACTPOKH BHYTPH
JAHHOMW CTPOKHU; 3aMEHa HallICHHOH MOJCTPOKHU HA JPYTYIO CTPOKY
97 [TpakTudeckas pabota mo Teme "OO6paboTKa CTPOK C UCMOIB30BAHUEM 0 5
. . aKTudeckas pabora
KIH cTaHAapTHOW OMOTMOTEKH S3bIKa MPOTPAMMHUPOBAHUS
6 6 " p p
98 ["eHeparusi CIIOB B 331aHHOM alihaBHUTE
99 MaccuBsbl ¥ IOCIEI0BATEILHOCTH YUCEIL.
100 O06001IEHHbIE XapaKTEPUCTUKH MacCHBa
WHEWHBIN ITONCK 3aJaHHOTO0 3HaYEHUS B MacCHBE.
101 JI
102 [TpakTuueckas pabota mo Teme "Ilorck MUHMMAaTBEHOTO (MAKCUMATIHHOTO) N 5
aKTudeckas pabora
3JIeMEHTa B YMCIIOBOM MaccuBe" P P
103 CopTtupoBka 0 JHOMEpHOT0 MaccuBa. [IpocThie METOABI COPTHPOBKH.




CoptupoBka ciusgHuEM. beicTpas cOpTHpOBKa MaccuBa (aJIrOpUTM

104 .
QuickSort).
JIBOMUHBII TOMCK B OTCOPTUPOBAHHOM Maccuse. [IpakTuueckas padbora no

105 " . " ITpaktuyeckas paboTa
Teme " JIBOMYHBIN OUCK

106 JIBymMepHBIE MacCHBBI (MATPHIIBI)

107 AnropuT™Mbl 00pabOTKH MaTPHII

108 Pemenue 3anau aHanm3a JaHHBIX

109 CpencTBa TEKCTOBOIO MpoILeccopa

110 KomnrerotepHast BEpcTKa TeKkcTa
[TpakTrdeckas pabota mo Teme "BEpcTka TOKYMEHTOB ¢ MAaTeMAaTHYECKUMU

111 P " P P o ITpakTnueckas pabora
bopmynamu

112 HNHCTpyMEHTHI pelieH3UpOBaHUS

113 [TpakTuyeckas padora mo reme "MHOTOCTpaHHYHBIC TOKYMEHTHI" [IpakTnueckas padbora

114 O6mnaunbie cepBuckl. KomnexktupHas paboTa ¢ TOKYMEHTaMH.

115 Anamu3 ganHeIX. bosbiye naHHbIE

116 MarmmnaHoe o0yueHue

117 AHann3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX TaOIHUIY
[TpakTrdeckas pabota mo Teme "AHaNU3 TaHHBIX C TOMOIIBIO ATEKTPOHHBIX

118 " I[TpakTuyeckas pabora
TaOJINILL

119 [Toctpoenue rpadukoB QpyHKIUH.
Jluaun tpenna. Ilpaktuueckas padota no reme "[logbop muHUM TpeHAa

120 P I,), P P P ’ [IpakTuyeckas pabora
MIPOTHO3UPOBAHHE
[Ton6op napamerpa. [IpakTrueckas padota o teme "UncieHHOe pemieHne

121 b Tap pa. 1P P P [IpakTuyeckas pabora

yYpaBHEHMI ¢ TOMOIIbIO 1oA00pa napameTpa”




OHTHMI/B&L{HH KaK IMOUCK HAUJTY4YIICTO PCUICHUA B 3a/IaHHBIX YCIIOBHUAX.

122 [TpakTnyeckas pabora no teme "Perienne 3a1a4 ONTUMU3ALUYI C TOMOILBIO ITpakTuyeckas pabora
AIIEKTPOHHBIX TabIUIT"
123 [ToBTOpeHue
124 [ToBTOpEHME
125 IToBTOpEeHune
126 [ToBTOpEHUE
127 [ToBTOpEHME
128 IToBTOpeHune
129 IToBTOpenune
130 IToBTOpEeHune
131 IToBTOpeHune
132 IToBTOpEeHME
133 IToBTOpEeHune
134 IToBTOpEeHune
135 IToBTOpEeHME
136 IToBTOpEeHME




11 KVIIACC

Jarta npoBenenust

13"1_)1 ypOKa Tema ypoka KonTpoan
IIVTIAH DOAKT

KonnyectBo nnpopmanmu
AJNTrOpUTMBI CKaTHs JAHHBIX

3 Anroput™m Xaddmana
[TpakTyeckas padora o Teme "CxaTHe JaHHBIX C TOMOIIBIO

4 [IpakTnueckas padbora
anroputMa Xaddmana"

5 Anroputm LZW

6 AJNTOPUTMBI CKaTHS JAHHBIX C MOTEPSIMH.

7 CxopocTb nepeaym JTaHHbIX

8 ITomMexoycTOMYMBBIE KOJIbI

9 [TpakTnueckas pabota no teme "IlomexoycToiiunuBbie KOIb1" [IpakTnueckas pabora
Cucrembl. KOMIIOHEHTHI cucTeMBbI U UX B3auMoencTBrue. CUCTEMHBIN

10 s ¢ekt. YupasineHnue kak nHGOpMalmoHHbIN nporecc. ObpaTHas
CBSI3b

11 Monenu u MoienupoBaHue

12 I'pader

13 Pemenue 3amau ¢ momoineto rpados

14 [lepeBbs

15 OCHOBBI TEOPUH UTP

16 HpaKTI/I'-IeCKaiI pabota o Tehfe "[Ionck BBIMTPBIIIHON CTPATETUN B IpaxTiteckas paGota
urpe ¢ noiaHou nHpopmamuein”

17 CpeacTBa HCKYCCTBEHHOTO MHTEIIEKTA




[TpakTuyeckas pabdora o reme "CpencTBa HCKYCCTBEHHOTO

18 R [IpakTrueckas padboTa
19 dopManuzanys NOHATHS aroput™a. Mammuna TeropuHra Kak
yHUBEpcCalbHasi MOJeib Bbluncienuil. Tesuc Yépua—Tpropunra
" € IPOCTOM IIPOrPaMMBI
20 Mpasrceras paGors o Tee "Coetanseme Ipoctof porp R——
21 Mamuna [locra
22 Hopmanshsie anropugmel Mapkosa
93 ANTOpUTMHUYECKU HEPa3peIIMMBbIE 3a1a4u. 3a7a4a OCTaHOBA.
HeB03MOKHOCTE aBTOMaTHYECKON OTJIAJIKU IPOrPaMM
24 CI105KHOCTb BBIYMCIICHUI
o5 [Touck NpoCTHIX YUCEN B 3aJaHHOM Jala30HE C IIOMOIIIbIO aJlFOPUTMa
«permieto Dparochenar
[TpakTryeckas padora mo Teme "[Iorck MPOCTHIX YHCEeN B 3aJaHHOM
26 manazone” IIpakTnueckas pabora
27 MHoropa3psiHble Lenble Yicia, 3a1a4u AITMHHON apudMeTukn
28 [TpakTrueckast padbota no Teme "Peanusaius BEIYUCIEHUN C IpaxTieckas paGora
MHOT'Opa3psAHbIMU YUCIaMu"
29 CrnoBapu (acconuaTUBHBIE MAaCCUBBI, OTOOpaXeHUs ). XAII-TaOJINLIbI.
[Toctpoenue andaBUTHO-4ACTOTHOIO CIOBAps [ 33JaHHOTO TEKCTa
30 [Tpaktuyeckas pabdora no reme "[locTpoenue andaBUTHO-4aCTOTHOTO MpaxTieckas pabora
cjoBaps JUIsl 3aIaHHOTO TekcTa"
AHanu3 TEKCTa Ha €CTECTBEHHOM S3bIKE. Bhlenenue
31 1ocJe10BaTeNbHOCTEN 10 abaoHy. PerynsapHbie BRIpasKeHHS.
YacToTHBIN aHAIN3
[TpakTnueckas pabota o Teme "AHallu3 TEKCTa HA €CTECTBEHHOM
32 [TpakTryeckas pabora

SI3BIKE"




33

Crexu. AHaIM3 NPaBUILHOCTH CKOOOYHOI'O BBIPAKEHUS

Beruucnenue apuMeTHueckoro BeIpaKeHHUs, 3aIIMCAaHHOTO B

34 .
noctukcHou hopme
[TpakTrueckas padota mo Teme "Brrancienue apudMeTHIecKoro
35 . " [TpakTHueckas padboTa
BBIPa)KEHUSI, 3alIMCAaHHOTO B NOCT(HUKCHON hopme
36 Ouepenu. Mcnonp3oBaHue odepenn Al BPEMEHHOI'O XpaHEHUs
JTAHHBIX
37 [TpakTrdeckas pabota mo Teme "Mcnons3oBanue ouepenu” [IpakTuueckas padota
JepeBbs. Peanusanus aepeBa ¢ HIOMOIIbIO CCBUIOYHBIX CTPYKTYP.
38 JIBonuHble (OuHapHBIE) AepeBbs. [locTpoenue nepesa ais 3aJaHHOTO
apu(METHIECKOTO BBIPAKECHUS
[TpakTtuyeckas pabora no teme "Vcnoabp3oBaHue 1€peBbEB IS
39 o [TpakTnueckas padboTa
BBIYUCIICHUS apU(PMETUUECKUX BBIPAKECHUN
40 PexypcuBHble anroputmsl 00xoaa aepesa. Vcnonb3oBaHue creka u
ouepenu A 00xo/a aepena
41 PekypcuBHble anropuTMbl 00xo/1a aepesa. Mcnonb3zoBaHue creka u
odepeau i1 00xo/a aepeBa
42 Anroputmsl Ha rpagdax. [TocTpoeHre MUHUMaIbHOTO OCTOBHOTO
JiepeBa B3BEIICHHOTO CBA3HOTO HEOPMEHTHPOBAHHOTO Tpada
43 O6xox rpada B rmyouny. O6xox rpada B LIMPUHY
a2 KonndecTBo pa3nuyHbIX MyTeH MEXy BepIIMHAMH
OPUEHTHPOBAHHOTO AlIMKINYECKOro rpaga
45 Anroput™m JlefKCTpHI.
[TpakTuyeckas pabora o Teme "Bbruncienue UIMHbBI KpaT4yanIero
46 . " [TpakTuyeckas pabora
yTH MEXAy BepinHamu rpada (amroputm JleikcTpsr)
47 AnroputMm ®roiina—Y oprrania




3anauu, peraeMple ¢ IOMOLIbIO JMHAMUYECKOTO IPOrPaMMHUPOBAHMUSL:

48 BBIUMCJICHHE PEKYPCUBHBIX (DYHKIIUI
[TpakTuyeckas padora o Teme "Breruncienne peKypcuBHBIX (DyHKITHIA
49 C TIOMOILIbIO IMHAMUYECKOTO TPOTrPaMMHUPOBaHUS" Hpairirieckas padora
50 3anauu, peraeMble ¢ TOMOIIbIO JMHAMUYECKOTO MPOTrPaMMHUPOBAHHUS:
MOJCUET KOJIMYECTBA BAPHAHTOB
51 [TpakTrueckas padota mo Teme "lIlogcuéT KonMvecTBa BApHAHTOB C I 5
MOMOIIbI0 JMHAMUYECKOTO MPOTPAMMHUPOBAHUS" PARTHHCCKAS pabota
59 3amauu, pemaemMpie ¢ TOMOIIBIO0 JHHAMUYECKOTO MPOrPaMMHUPOBAHUS:
3aJja4 ONTHUMH3AINH
53 [TonsiTue o mapaaurmax nporpaMmupoBanusi. O030p S3bIKOB
IPOTPaMMUPOBAHUS
54 [TonsiTve 06 0OBEKTHO-OPUESHTUPOBAHHOM MPOTPAMMUPOBAHUN
55 O0BexThI U Knacchl. CBOICTBA U METOIBI OOBLEKTOB
56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3
[TpakTuyeckas pabora no reme "Vcroiabp30BaHne TOTOBBIX KJIACCOB B
57 nporpaye” I[TpakTuyeckas pabora
58 Pa3paboTka mporpamMm Ha OCHOBE 0OBEKTHO-OPUEHTHPOBAHHOTO
oJx0/1a
[TpakTrueckas pabota "Pa3paboTka MpocToil mporpaMmsl ¢
59 MCIOJIb30BaHNEM KJIaccoB" Mparritiecias pabora
60 Wunkancynauusd. [Ipaktuueckas pabota no teme "PazpaboTka kiacca,
HCTIOJIb3YIOIIEr0 MHKATICYJISIIUIO"
61 Hacnenosanue. [loaumopdusm
62 [IpakTuueckas padota mo Teme "PazpaboTka uepapxuu Kiaccon' [TpakTuueckas padbota
63 Cpenpl ObICTpOI pa3paboTku nporpamm. [IpoekTupoBanue

uHTep(deiica moab30BaTENs




64

[TpoexTrpoBanue uHTEpdEiica moiabp30BaTeNs

Hcronp30BaHNE TOTOBBIX YIIpaBJIACMBIX 3JICMCHTOB [JIA ITIOCTPOCHUA

65 .
uHTepdeiica
[TpakTnyeckas pabdora no reme "PazpaboTka nmporpammsl ¢
66 P P . P POrp [TpakTHueckas padboTa
rpadudeckuM uHTEpdhericom
67 N3yueHue BTOporo s3bIka IPOrpaMMHUPOBaHMS
68 W3yueHne BTOPOro s3bIKa MPOTrPAMMHUPOBAHHS
69 OTarnbl KOMIIBIOTEPHO-MAaTEMAaTHYECKOTO MO/IEIMPOBAHNUS
70 JluckpeTu3anys mpu MaTeMaTHYECKOM MOJICIIMPOBAHUH HEMTPEPHIBHBIX
nporeccoB. MoJenupoBaHue IBHKEHUS
71 [TpakTuyeckas padora o Teme "MoaenupoBaHue JBIKEHUS " [IpakTnueckas padbora
712 MopenupoBaHrue OMOJIOTHYECKUX CUCTEM.
73 MaremaTHuecKie MOJIeH B 9KOHOMHUKE. BbrauciurensHeie
HKCIEPUMEHTHI C MOJIEIISIMU
74 BepostaocTtabie Mmonenu. [IpakTuueckast padboTa no teme n 6
aKTH4YecKas pabora
"MIMuTaliMOHHOE MOJIEIMPOBaHKE C MOMOIbI0 MeTo1a MonTte-Kapno" P P
75 KomnbroTepHoe MoieIMpOBaHNEe CUCTEM YIIPABICHUS
76 O6paboTka pe3yabTaToOB SKCIIEPUMEHTA
77 TabnuuHble (pensauroHHbIE) 0a3bl JaHHBIX
78 [Touck, copTUpoBKa U GUIBTPALUS TaHHBIX. 3aIIPOCHI Ha BEIOOPKY
JAHHBIX. 3aIPOCHI ¢ MapaMeTpamMu. Beruucisiemsle MoJs B 3arpocax
79 [TpakTuyeckas padora no Teme "Pabora ¢ roToBoil 6a30i JaHHBIX" [TpakTryeckas pabora
80 MHuoroTtabnuanbie 6a3bl TaHHBIX. THIIBI CBA3EH MEXTy TaOIUIIaMH.
Bremmnii kmrod. [{emocTHOCTS 6a3bl TaHHBIX
[TpakTuyeckas pabdora no teme "Pa3paboTka MHOTOTaOINYHOM Oa3bl
81 [TpakTryeckas pabora

Ha”HHBIX"




82

3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

[TpakTyeckas padora o Teme "3anpockl K MHOTOTA0JIMYHOM Oaze

83 " [TpakTuyeckas pabora
JTAHHBIX

84 SI3bIk ymipaBieHust qaHHBIME SQL
[TpakTuyeckas pabora o Teme "YnpaBieHne JaHHBIMU C TOMOIIBIO

85 [IpakTrueckas padbota
si3pika SQL"

86 Hepensunonnsie 6a3pl JAHHBIX. DKCIIEPTHBIE CUCTEMBI

87 HNHTepHeT-IpHIIOKEHUS

88 ITonsiTHE O CEpBEPHOM U KIMEHTCKOM 4acTsaX calTa. TexHOIorus
«KIIMEHT — CEepBep», €€ TOCTOMHCTBA M HEOCTAaTKH

89 OcHnossr si3p1ka HTML

90 [Tpaktnyeckas pabdora no teme "CozaHue TEKCTOBOW BeO-CTpaHUIIbI" [TpakTrueckas padota

91 OcHnossr si3p1ka HTML

92 OcHnossl si3p1ka HTML
[TpakTtuyeckas pabora no reme "CozaHue BeO-CTpaHUIIB,

93 BKJTIIOYAOLIEH MyJTbTUMEIUITHbIE 0OBEKThI (PUCYHKH, 3BYKOBBIE ITpakTuyeckas pabora
JIaHHBIE, BUCO)"

94 OcHoBbI KackaaHbIx Tabmul cruneit (CSS)

95 [IpakTuueckas padoTa mo ;FGMG "OdopmieHue CTpaHHIIbl C TOMOIIBIO Mpaxieckas pabora
KaCKaIHBIX TaOuI] cTuiieii"

96 Cuenapuu Ha s3pike JavaScript

97 Cuenapuu Ha s3bike JavaScript

98 ®opmebl Ha BeO-CTpaHHIIe

99 [TpakTuyeckas pabdora no Teme "O6paboTka 1aHHBIX hopm"” [TpakTryeckas pabora

100 Pasmemenue BeO-caiiToB. Yciryra XocTuHTa. 3arpy3ka (GpaiioB Ha CalT




Kanpuposanue. Mcnpasienue nepcrnekTussl. [ ucrorpamma.

101 Koppeknus ypoBHeit, koppekuus nBeta. OdeciBeYrMBaHUE IIBETHBIX
H300pakKeHUI
102 BBoj n300pakeHuil ¢ UCTIOJIb30BaHUEM PA3JINYHBIX IIH(PPOBBIX
YCTPOMCTB.
103 Perymb. PaboTta ¢ obnactsimu. OUiabTphl.
104 MHuorocnoiiabie n3o0paxenus. TexcToBble ciion. Macka ciosl.
Kanansl. CoxpaneHue BbIACNIEHHOM 001acTH
105 [TpakTuyeckas padora mo Teme "MHOTOCIONHBIE H300paxeHus" [IpakTnueckas padbora
106 [ToaroTroBKa MILTIOCTPAIHA ISl BEO-CalTOB.
107 BekTopHas rpaduka. Bekropuzamus pacTpoBBIX U300paKECHHIMA
108 [TpakTuyeckas pabora o reme "Bekropnas rpaduka” [IpakTnueckas padbora
109 [TpuHIMIIBI TOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJIEIeH
110 HpaKTH?'?CKaH pabota no Teme "Co31aHue MPOCTHIX TPEXMEPHBIX Mpaxriaeckas paGora
Mojienei
111 Certounbie Moaenu. Marepuasl
112 [TpakTtuyeckas pabdora no reme "CerouHble Moaenu" ITpakTnyeckas pabora
113 MopenupoBaHue UCTOUHUKOB OcBelleHHs. Kamepsl
114 [TpakTrueckas pabota no teme "Penaepunr" [IpakTnueckas pabora
115 AnautuBHble TeXHONIOTUH (3D-nipuHTEpHI)
116 ITonsiTHE O BUPTYaIbHOM PEATBLHOCTH U JOIIOJHEHHOW PEabHOCTH
117 IToBTOpEeHME
118 IToBTOpEeHME
119 IToBTOpEeHune




IToBTOpEeHune

120

121 [ToBTOpEHME
122 IToBTOpEeHune
123 IToBTOpEeHune
124 [ToBTOpEHME
125 [ToBTOpEHME
126 IToBTOpeHune
127 [ToBTOpEHUE
128 IToBTOpEeHune
129 IToBTOpEeHME
130 IToBTOpEeHME
131 IToBTOpEeHune
132 IToBTOpEeHune
133 IToBTOpEeHME
134 IToBTOpEeHnE
135 IToBTOpEeHune
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IToBTOpEeHune




ITPOBEPAEMBIE HA EI'S 110 UTHOOPMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPETHEI'O

OBHIEI'O OBPA3OBAHUSA
Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
NMPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeboOBaHUs o0pa3oBaHus
1. 3namo (nonumams)

[ToHnMaHre OCHOBHBIX MPHUHIMIIOB YCTPOHCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHUUN
11 pa3BUTHUS KOMIBIOTEPHBIX TEXHOJOTHH;, BIAJCHHE HABBIKAMH PaOOTHI C
ONEpAIlMOHHBIMM CHCTEMaMUd U OCHOBHBIMH BHJaMU IPOrPAMMHOTO
oOecrieueHus )i pelieHus yueOHbIX 3a71a4 10 BHIOPAHHOW CHICIHaIN3aIluN

Hanuuue mnpencraBiaeHuit o 0a30BbIX MNpUHIMIAX OpraHU3aluud U

1.2 .
(1)YHKI_[I/IOHI/IpOBaHI/I$I KOMIIBIOTCPHBIX CCTCH

ITonumanne OCHOBHBIX MMPUHIUIIOB JUCKPCTHU3AIIUH PAa3JIMYHBIX BHJIOB

1.3
nHpOpMaIN

[lonnmanue 0a30BBIX aJTOPUTMOB OOpPAaOOTKM YHCIOBOH W TEKCTOBOM
uHbopManuu (3amMch 4YKMced B IO3MLUOHHOM CUCTEME CUUCIIECHUS,
14 JEIMMOCTb LIEJIBIX YMCENl; HAaXO0KJIECHNUE BCEX IPOCTBIX YHCEI B 3aJaHHOM
auanazoHe; o00pa0OoTKa MHOTrOpa3psAOHBIX — LEJIbIX YWCeN; aHaIu3
CHUMBOJIbHBIX CTPOK U APYTUX), AITOPUTMOB IIOMCKA U COPTUPOBKHU

3Hanue (1)YHKHI/IOH2L]'II)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBbHBIX CPCACTB

1.5
cpeabl pa3paboTKH
16 Brnanenne OCHOBHBIMU CBeleHMSIMM O 0azax JaHHbBIX, MX CTPYKTYpE,
' CpeJCTBaxX CO3JaHus U pabOThl C HUIMH
[ToHnMaHKne BO3MOXKHOCTEN U OrPAHUYEHUM TEXHOJOTUHA UCKYCCTBEHHOI'O
17 UHTEJUIEKTa B PA3JIMYHBIX 00JacTAX; HaJIM4yue MpeJCcTaBleHU 00
' UCIOJIb30BAaHUM  MH(OPMALMOHHBIX  TEXHOJOTMH B pa3jIMYHbIX
npodeccuoHaNbHBIX chepax
BnageHue TeopeTMUECKMM ammapaToM, I103BOJISIONIMM OCYIIECTBIATH
MIpPE/ICTAaBICHUE 33JaHHOIO0 HATYpaJbHOTO YHMCIAa B Pa3IMYHBIX CHUCTEMAax
18 CUMCIIEHUS; BBINOJHATH IpPeoOpa3oBaHUsl JIOTHUECKUX BBIPAKCHMH,
' UCIIOJIb3YSl 3aKOHBI alreOpbl JIOTUKU; OMPENENATh KpaTdaliinii myTh BO
B3BEIICHHOM rpade ¥ KOJIMYECTBO TMyTeH MEXIy BEpUIMHAMHU
OpPUEHTHUPOBAHHOTO AlMKINYECKOro rpada
2. Ymemo

YMeHHe HCNoap30BaTh KOMIIBIOTEPHO-MAaTEMAaTHYECKUE MOJEIN JIA
aHann3a 00BEKTOB M MPOLECCOB: (POPMYIUPOBATH I€]Ib MOJEIUPOBAHUS,
2.1 BBIITOJIHATh AHAJIM3 PE3YJIbTATOB, MOJYYEHHBIX B XOJE€ MOJACINPOBAHUS;
OLIEHUBATh aJIeKBATHOCTh MOJIENIM  MOJAETHPYEMOMY OOBEKTY WM
MIPOLIECCY; MPEACTABIATH PE3YJIBTATH MOIEINPOBAHUS B HATJISITHOM BHUJIE

YMmenne kinaccu(UIMpOBATH OCHOBHBIC 33Ja4dl  aHAIW3a JaHHBIX
(mporHo3upoBaHue, KIIacCU(UKALUS, KJIaCTepU3aLIUs, aHam3
OTKJIOHEHUI); TIOHUMATh TIOCJICOBATEIILHOCTh PEIICHUS 3a/ad aHaan3a
JaHHBIX: C60p MNEPBUYHBIX JaHHBIX, OYMCTKA U OLICHKA Ka4Y€CTBAa NAHHBIX,
BBIOOp W (MJM) TIOCTPOCHHE MOJENH, TMpeoOpa3oBaHWe JaHHBIX,
BHU3YyaJin3allusd JAHHBIX, HHTCPIPCTAHA PC3YJIbTATOB

2.2




2.3

YMenue onpenensatb HHOOPMAITMOHHBIN 00hEM TEKCTOBBIX, TpadUuecKuX
Y 3BYKOBBIX JIAHHBIX IIPU 33JJaHHBIX IIapaMeTpax JUCKPETU3aLUU. Y MEHUE
OTIPEIENIATH CPETHIOK CKOPOCTH MEpelauu TaHHBIX, OIICHUBATh H3MCHEHUE
BpPEMEHHM Mepeaadu Ipu U3MEHEHUH WH()OPMAIIMOHHOTO 00bEMa JaHHBIX
XapaKTEPUCTHK KaHaja CBS3H

2.4

YMeHue CTpouTh KO, OOECHEeUMBAIOIIMN HAUMEHBIIYI0 BO3MOXKHYIO
CPEAHIOI0 JUIMHY COOOIIEHHSI TPH N3BECTHOW YaCTOTE CHMBOJIOB

2.5

YMeHue HuCIob30BaTh IMPU PELICHUHM 3aa4 CBOMCTBA NO3MIIMOHHOMN
3alMCU YHCEJl, AITOPUTMBI MOCTPOEHUS 3alMCH YUCIa B TMO3ULUOHHOU
CHUCTEME CUHCIICHHUS C 3aJIaHHBIM OCHOBAaHUMEM W MOCTPOCHHS YHCIIA TI0
CTpPOKE, COAEprKalledl 3aluch 3TOr0 YWCiIa B IO3ULUUOHHOW CHCTEME
CUMCJIEHUS  C  3aJaHHBIM  OCHOBAaHHMEM;  yMEHUE  BBIIIOJHATH
apudmeTryecKue onepalyy B MO3UIIMOHHBIX CUCTEMaX CUUCICHUS

2.6

YMeHHE CTPOUTH JIOTMYECKOE BBIPAXKEHUE B JIU3BIOHKTUBHOM H
KOHBIOHKTHBHOM HOPMaJIbHBIX (popMax 1o 3aJaHHOM TaOInIle UCTUHHOCTH;
uccieoBaTh  00JaCTh HMCTHMHHOCTU  BBICKA3bIBAHMS,  COJEpPIKAILEro
IIEPEMEHHBIE; PEIIAaTh HECIOKHBIEC JIOTUYECKUE YPABHEHUS

2.7

YMeHue pemaTth aaropuTMUYECKUE 3a/1a4M, CBA3aHHbIE C aHAIU30M IpadoB
(3amauu TOCTPOEHHUs ONTUMAJIBLHOTO IMYTH MEXAY BepliMHamMu Tpada,
ONpeseNeHUs] KOJMYECTBA PA3IMUHBIX MyTEH MeXAy BepLIMHAMU
OPUEHTUPOBAHHOTO AIMKINYECKOro rpada)

2.8

YMeHHE UCIIONb30BaTh AEPEBbS IIPU AHAIN3E U IIOCTPOCHUH KOAOB U IS
Mpe/iCTaBiIeHUs] apu(PMETUUYECKUX BBIPAKEHUH, IpPU pELICHUH 3aaad
IIOMCKA U COPTUPOBKH; YMEHUE CTPOUTbH JEPEBO WUIPHI 110 3aJaHHOMY
IrOpUTMYy; pa3pabaThiBaTh U OOOCHOBBIBaTH BBIMTPBILIHYIO CTPATErHIO
UTPBI

2.9

YMmenue AHAJIM3UPOBATL  AJITOPUTMBI € HUCIIOJIB30BAHUCM Ta6J'II/II_I
TPAaCCUPOBKH,; OIMPECACIIATH 0e3 HCIOJb30BaHU KOMIIBIOTEPAa PE3YJILTAThI
BBIITOJIHCHHSA HCCJIOKHBIX MPOTpaMM, BKIIHOYANOMINUX LMUKIIbI, BETBJICHUSA U
IOoATIpOTpaMMBbIl, IIPH 3aJaHHBIX UCXOAHBIX JTaHHBIX

2.10

YMeHue onpeaensTh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX aJTOPUTMOB
(cymMMHpOBaHUE 3JIEMEHTOB MAaccHBa, COPTUPOBKA MAacCcHBa, MepeOopHbIE
QITOPUTMBI, JTBOMYHBIM TMOUCK) W MPHUBOJUTH MNPUMEPHl HECKOJIbKUX
AJITOPUTMOB Pa3HOU CIIOKHOCTHU JUIsl pEeLIEHUs OAHOU 3a1a4u

2.11

Brnanenue yHUBepCaIbHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#), npencraBieHusMu 0 0a30BBIX THUITAX
JaHHBIX M CTPYKTypax [aHHBIX; yMEHHE HCIOJIb30BaTh OCHOBHBIC
VHOpABIAKOIIAE  KOHCTPYKIMM;  YMEHHE  OCYIIECTBIATH  aHaAIU3
MIPETI0KEHHOM MTPOTPAMMBI: ONPEAETATH PE3YIbTAThl pa0OThHI MPOTPaAMMBbI
HpI/I 3aJaHHBIX HCXOAHBIX AAaHHBIX; OHpe)IeJ'ISITI), HpI/I KaKnx HCXOIHBIX
JAHHBIX BO3MOXHO TIONyYEHUE YKa3aHHBIX pPE3yIbTaTOB; BBISBIATH
JaHHbIE, KOTOpblE MOTYT NpPHUBECTH K OHIMOKe B paboTe Mporpammbl;
(hopMyIUpOBaTh MPEATOKEHUS TI0 YIYUIICHUIO IPOTPAMMHOTO KOJIa

2.12

YMeHHe pealn30oBBIBATH HAa BBIOPAaHHOM JUISI  W3YYEHHS  SI3BIKE
nporpaMmmMupoBaHus Bbeicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THUIIOBBIE JITOPUTMBI OOPAOOTKHU YHCEN, YUCIOBBIX MOCIIEI0BATEIbHOCTEN
U MacCcMBOB: IIPEACTaBICHHE 4YHUCIa B BHAE HaOopa IPOCTHIX
COMHOXKHUTEJICH; HaXO0XJIECHHE MaKCUMaJIbHOW (MHHUMAIBHOM) UQPHI




HaTypaJbHOTO YMCIIA, 3alIMCAHHOI'O B CUCTEME CUMUCIIEHUS C OCHOBaHMEM,
He mpeBbmaromuM 10; BbIYKMCICHHE OOOOIIEHHBIX XapaKTEPUCTHK
JIEMEHTOB MAacCHBa WM YHUCIOBOM IOCJIEIOBATENBHOCTU (CYyMMBI,
NPOU3BEACHUS  CpPeIHEro  apu(METHYECKOro, MHHUMAIbHOTO U
MaKCUMAaJIbHOT'O 3JIEMEHTOB, KOJIMYECTBA JIEMEHTOB, YAOBJIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO); COPTHUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHUE
UCIOJb30BaTh B IPOrpaMMax JaHHbIE DPA3JIMYHbIX THUIOB C Y4ETOM
OTpaHUYEHUI Ha JHMana3oH MX BO3MOXKHBIX 3HAYCHHH, NMPUMEHATH IPH
peleHNH 3a7ad CTPYKTYphl JAaHHBIX (CIIUCKHU, CIOBapHu, CTEKH, OYepeiu,
JIepEBBS); IPUMEHSTh CTaHIAPTHBIE U COOCTBEHHBIE MOJMPOTrPAMMBI JIJIS
00pabOTKM YHMCIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; MCIOJb30BaTh MPH
pa3paboTke mporpamMm OMOTUOTEKH TOIIPOrpaMM; YMEHHUE HUCIIOIB30BaTh
CpeACTBa OTJIAJKU MPOrPaMM B Cpejie IPOrpaMMHUPOBAHMS

2.13

YMeHHe  HCHOJBb30BaTh  JJEKTPOHHBIE  TAaOMUIBI  JUId  aHAIW3a,
MpeaCcTaBIeHus U 00pabOTKM JaHHBIX (BKIJIIOYas BHIOOP ONTHMAaJIbHOTO
peleHust, nMoadop JIMHUM TPEHJA, PELIeHUEe 3ajad MPOrHO3UPOBAHMS);
YMEHHUE HCIOJb30BaTh TaOIWYHBIE (pPENANMOHHBIC) Oa3bl JAaHHBIX U
CIIPAaBOYHBIE CUCTEMBI

2.14

YMeHue OpraHu30BbIBaTh JIMYHOE HHGOPMALMOHHOE HPOCTPAHCTBO C
HCIIO0JIb30BAHHUEM PA3JIMYHBIX CPCACTB III/I(prBI)IX TeXHOHOFHﬁ; IIOHUMAaHUueC
BO3MO)KHOCTEH HU(POBBIX CEPBUCOB rOCYAAPCTBEHHBIX YCIYT, HUPPOBBIX
00pa30BaTeJIbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D
IO TH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Lludposas rpaMOTHOCTD

OCHOBHBIE TEH/ICHIINH PAa3BUTHUSI KOMITBIOTEPHBIX TeXHOJOTUH. [lapannenbHbie
11 BbIuKcIeHHs. MHOTonpolieccopubie cucteMbl. Pacnipenenénubie

BBIYHUCIINTCIBHBIC CUCTEMbI U o6pa60TKa OOJIBIIINX JaHHBIX

[IpuHUKMIIBI TOCTPOEHUSI W allapaTHble KOMIIOHEHTBl KOMIIBIOTEPHBIX CETEH.
12 CereBble mporokonbl. Cerb WHTepHer. Agnpecauuss B cetu HuTepHer.
[Tporokoinsl creka TCP/IP. Cuctema nomeHHbix uMEH. Paznenenue IP-cetn Ha

MMOACETH C MOMOIILIO0 MAaCOK MOACETEH

@aiinosas cucrema. [louck B ¢aitnoBoii cucreme. [IpuHIMIIBI pa3MemeHus 1

13 MMEHOBaHUs (ailyioB B gonroBpeMeHHOW mamsatu. 11laGmoHsl s ommcaHus

rpynn Qaitnos

1.4 CKOpOCTI) nepeaayn  JaHHBIX. 3aBUCHMOCTD BpEMCHH II€pcaa4yu  OT

PIH(bOpMaI_II/IOHHOl"O 00BEMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

[Iudposanune nanHpx. CUMMETpUYHbIE U HECUMMETpUUHbIe MUQpPHI. [Hndpsr

1.5 npoctoit 3amensl. Iudp Lesaps. [Hupp Buxenepa. Anropurm mudpoBaHus
RSA

Koapl, mo3Bosstoniue oOHapyKUBaTh W UCIPABIATh OUIMOKH, BO3HUKAIOLIUE
1.6 pu nepenade JaHHbIX. Pacctosnne XommuHra. KonupoBanue ¢ IOBTOpEHUEM

ourtoB. Koasr XoMMuHTa

2 Teopernueckrne 0CHOBbI UH(POPMATUKHI

JIBouuHoe  KoaupoBaHWE. PaBHOMEpHbIE U  HEpPaBHOMEPHBIE  KOJBI.
21 JlexoaupoBaHue COOOIIEHUH, 3aMMMCAaHHBIX C TIOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcenosue @ano. [locTpoeHne OJHO3HAYHO IEKOAUPYEMBIX KOJIOB C TOMOIIBIO

nepeBa

Teopernueckne moaxoAbl K OIEHKE KojaudecTBa HHpopMmanuu. EauHuib
99 U3MepeHus: KonudectBa HHpopMmanuu. AJaBUTHBIH TOAXOA K OLEHKE
KoJM4yecTBa HMHQPOpMaUuu. 3aKOH aATUTHBHOCTH HUHpopmauuu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cuctembl cumcienus. Pa3BépHyras 3amuch HENbIX M APOOHBIX 4YHCET B
HO3UIIMOHHON cucTeMe cunciieHust. CBOMCTBAa MO3UIMOHHOM 3aIllMCH 4YHUCiAa:
2.3 KOJIMYECTBO ITU(DP B 3aMMKCH, TPU3HAK ACIIUMOCTH YHCIIa HA OCHOBAHHUE CUCTEMBI
CUUCJICHUSL. AJIFOpI/ITM HCpCBOI[a IICJI0ro 4yupciia us P-H‘IHOfI CUCTCMBbI

CUMCIICHUS B JCCATUYHYIO. AJITOPUTM NepeBojia KoHeuyHoU P-uuHoil npobu B




JECSITUUHYIO0. AJTOPUTM IEPEBOJA LIEJION0 YUCIA U3 JECATUYHONW CHCTEMBI
cuncienus: B P-uunyto. IlepeBos koHe4UHOH necsiTuyHOW aApodu B P-nunyro.
JIBonuHasi, BOCbMEpPUYHAs U LMIECTHAALUATCPUYHAsI CUCTEMbI CUMCIICHUS, CBSI3b
MEXIy HHUMHU. Apudmerndeckue omnepanuud B IO3MLUOHHBIX CHUCTEMax

CUHHCIJICHHUA

2.4

TpOI/I‘lHaH YpaBHOBCIICHHAA CHCTEMaA CUHHCICHUA. HBOH‘IHO'I{CCHTH‘IH&H

CUCTEMA CUUCIICHUA

2.5

KomupoBanue texcroB. Kommpoka ASCII. OpHoOailiTHBIE KOIUPOBKH.
Crannaptr UNICODE. Komuposka UTF-8. Onpenenenre MHPOPMALMOHHOTO

00bEMA TEKCTOBBIX COOOILIEHUN

2.6

KomupoBanue  m3oOpaxenmit. Onenka  wHQOpManuoHHOTO  00BEMaA
rpadMUecKuX JMAaHHBIX NPU 3aJaHHBIX Pa3pelieHHH W TIYOWHE KOIUPOBAHHS
ugeta. L{BeroBeie Monenu. Koauposanue 3Byka. OneHka MHGOPMALMOHHOTO
00bEMa 3BYKOBBIX [JaHHBIX TIPH 33JaHHBIX YacTOTE€ IUCKPETHU3ALUH W

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTue BbIcKa3biBaHUS. Bbicka3biBaTenbHbE (OPMBI
(npenukatel). KBaHTOpBI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HMCTUHHOCTU. Jlormueckue BBIpaKEHMSL.
Jlormueckue TOXkAecTBa. Jlormyeckue omepanuu M ONEpallUd  HaJ
MHO>KECTBaMHU.

3akoHbl anreOpbl JIOTUKU. OKBHUBAJEHTHBIE INPEoOpa3oBaHMs JIOTMYECKHUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPaBHEHU.

Jlornyeckne ¢GyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKIUH OT KOJTMYECTBA apryMEHTOB.

Kanonunueckue Gpopmbl TOrMuecKUX BbIpaKEHUN

2.8

COBCpI_HCHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIBHBIC (bOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6m/1ue UCTUHHOCTHU

2.9

Jlormueckue »>I€MEHTBHI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHoropa3psaasbiil cymmarop. Iloctpoenne cxem Ha JIOTHYECKUX 3JIEMEHTAX 110
3aIaHHOMY JIOTHYECKOMY BBIPAKEHHIO. 3aIKMCh JIOTUYECKOTO BBIPAKEHHS IO

JIOTUYECKOH cXeMe

2.10

Mogenun u monenupoBanue. llenn MoaenupoBaHus. AJNEKBATHOCTb MOJIEIH
MoJIeIupyeMoMy 00BeKTY Win npoueccy. @opManuszanys NpUKIaIHbIX 3a/1a4.
[IpencraBieHre pe3ynbTaToB MOJCIUPOBAHUS B BHIE, YyA0OHOM s
BOCIPUATHS 4YEJIOBEKOM. ['paduueckoe mpencTaBiICHHE TaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).




2.11

[IpeacraBinenue wUenbIX YMCEN B MNaMATH KoMmIbloTepa. OrpaHUYEHHOCTb
JMana3oHa 4ucesl MpPU OrpaHUYEHUH KojudecTBa pazpsaoB. [lepenonnenue
paspsnHON ceTku. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOUYHBIN TOMTOJTHUTEIBHBIN KOJI OTPUIIATEIbHBIX YUCEN.

[ToGuToBBIE JOrMueckue onepanuu. Jlormueckuit, apudmernueckuii u
nuknudeckuii  capuru. llludpoBanwe ¢ TOMOMIBIO MOOUTOBOM OIEpaluu

«uckirouaroniee NJIN»»

2.12

HpCHCTaBJIeHI/IC BCIICCTBCHHBIX YHUCCJI B [IAMATU KOMIIBIOTEPA. 3Haqama51 4acTb
U TIOpAJOK YHCIIa. Z[I/IaHaSOH 3HAYCHHI BCIICCTBCHHBIX YHCCII. HpO6J’IeMH
XpaHCHUS BCHICCTBCHHBIX YHUCCI, CBA3AHHBLIC C OI'PAHHYCHUCM KOJIIHNYCCTBA
paspAaaoB. Brimonaenue onepaunﬁ C BCIHICCTBCHHBIMH 4YHUCJIaMH, HAKOIIJICHHUC

OIITHOOK IIpU BBIYUCIICHUAX

2.13

I'padsl. OcHoBHble noHATHS. Buasl rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MATpPHIl, CIHCKOB CMEXKHOCTU. Pemienue
AITOPUTMUYECKUX 33/1a4, CBSI3aHHBIX C aHaIM30M TpadoB (IIOCTpOCHUE
ONTHMAJIBHOTO TYTH MEXIy BEpUIMHAMH rpada, OnpelesieHHe KOJINYecTBa

Pa3IIMIHBIX HyTCfI MCXKAY BCpHIMHAMH OPUCHTUPOBAHHOI'O ALIWKIIMYECKOI'O

rpaca)

2.14

HepeBwsi. bunapaoe nepeBo. JlepeBwpsi moucka. CrmocoObl 00xoma aepesa.
[IpencraBnenue apupmMeTHUECKUX BbIpaXXeHUI B BUE AepeBa. Vcnonb3oBanue

rpadoB U I€pPEBbEB MPU ONMUCAHUU OOBEKTOB U MPOLIECCOB OKPYXKAIOIIET0 MUpa

2.15

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ MOJTHOM nHpopmarueit. [loctpoenue nepesa
nepebopa BapUAHTOB, OIMCAHUE CTpaTerMu Wrpsl B Tabmu4HOU (opme.

Brmur PBIITHBIC U TPOUTPBILNIHBIC ITO3ULIUH. BBII/IFpBII_HHLIe CTpaTerun

2.16

CpenctBa  MCKYCCTBEHHOIO  MHTeIIeKTa. MaeHTUUKAMs U MOMCK
n300pakeHui, pacro3HaBanue Jul. Vcrnoab30BaHNE METOI0B HCKYCCTBEHHOTO
UHTE/UIEKTa B oOywaromux  cucreMax. lcmonp3oBaHMEe — METOJIOB
HCKYCCTBEHHOT'O MHTEJIEKTa B podoToTexHuke. uTepHer Bemiei. Heliponusie

CCTHU

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

3.1

dopManuzanus NOHATHS anropuTtMa. MammnHa TeIOpHHra Kak yHUBEpCalbHas

MOJEJb BEIYMCICHUMN

3.2

OreHka CIIOKHOCTH BBIYHCIICHHA. Bpemsi paGoTbl U 00BEM HCIONIB3yeMOH
nmaMAaATH, HX 3aBUCUMOCTb OT pasMepa MHCXOJHBIX JaHHBIX. OI_IeHKa
ACUMITOTUYECKON CJIOKHOCTU aJITOPUTMOB. AJITOPUTMBI TOJTMHOMHUAIBHON
cinoxHoctd. IlepeGopubie anroputmel. IlpuMepsl pa3nIWyHBIX aIrOPUTMOB

pelIeHrs OIHOM 331a4u, KOTOPbIE UMEIOT PA3IUUHYIO CII0KHOCTh




3.3

OmnpeneneHre BO3MOXKHBIX PE3YJIbTAaTOB pPabOThI MPOCTEHMIINX aJTOPUTMOB
YIPABICHUS UCIIOJHUTENSAMU U BBIYUCIUTENBHBIX alroputMoB. OnpeneneHue

HUCXOJHBIX JAHHBIX, IIPU KOTOPBIX AJITOPUTM MOXKET OaTh Tpe6yeMBIﬁ peE3yIbTaT

3.4

Anroput™Mbl 00paOOTKH HATypalTbHBIX YHUCEIN, 3aIMUCAHHBIX B IMO3UIIMOHHBIX
CHCTeMaX CYHCIICHUsS: pa3OMeHHe 3alucy YWClia Ha OTHENbHbIC LUQPBI,
HaXOXJCHHE CYMMBI W TpOU3BENeHHs LU(pP, HAXOXKICHUE MaKCHMaIbHOM
(MHHHMAITEHOW ) TTU(PHL.

[IpencraBnenne uncna B BuAe HaOOpa MPOCTHIX COMHOXHUTENIEH. AITroput™M
OBICTPOTO BO3BEJCHHUS B CTENEHb. I[IOMCK TPOCTHIX YHCENT B 3aJaHHOM

AUara3oHe ¢ IIOMOIIBIO AJIrOPpHUTMaA «pPCHICTO 9paT00(1)eHa»

3.5

MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

3.6

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOUMCIICHHBIE, BEIIECTBEHHbIE, CUMBOJIbHBIC, JIOrHUYeckue. BerBieHus.
Cnoxusie ycnoBus. Lukisl ¢ yenoBueM. L{UKIIbI 110 mEpeMEeHHOMN.

O06paboTka JaHHBIX, XpaHSAMHUXCs B ¢aitnax. TekcroBble U ABOMYHBIE (HaIIbI.
daiinoBsie nepemMeHHble ((aitoBsie ykazarenn). Urenue u3 ¢aiina. 3anuch B
(aii.

Pazouenue 3amaun Ha moazanaqu. [loamporpammel (poreaypsl U QYHKITHH).

Hcnonb3oBanue cTaHIapTHON OMOIMOTEKH S3bIKa IPOrPaMMUPOBAHUS

3.7

Pexypcusi. PexypcuBHble npoueaypsl u pynkuuu. VMcnonb3oBanue creka Juist

opranu3anv pCKypCHBHBIX BBI3OBOB

3.8

Uucnennsie MeToAbl. ToOuHOE M TIPUOIMIKEHHOE pellleHus 3anaun. YucieHHoe
pellleHrne ypaBHEHUM C MOMOILbI0 Mojdopa mapamerpa. UncieHHbIe METOIbI
pelieHust ypaBHEHHWIl: Meron mepebopa, METOA TOJIOBUHHOTO JEJEeHHUS.
[TpubnnxEHHOE BBIUMCIIEHHE AJIUH KPUBBIX. Bhruucnenue momanei ¢uryp c
MTOMOIIbIO YHCICHHBIX METOJOB (METO MPSMOYTOJIbHUKOB, METOJI TpaneIuii).
[Tonck makcumyma (MuHUMYMa) (YHKIUU OJHOW MEPEMEHHOH METOA0M

ITOJIOBUHHOT'O ACJICHUA

3.9

OOpaboTka  CHMBOJBHBIX  JAaHHBIX. BcTpoeHHble  QYHKIMM  sI3bIKa
IpPOrpaMMUPOBAaHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA IMOSIBICHUI CUMBOJA B
CTpOKE, pa30MeHHe CTPOKM Ha CJI0Ba IO MPOOENBbHBIM CHUMBOJAM, IHMOUCK
MTOACTPOKH BHYTPHU JAHHOM CTPOKH, 3aMEHA HAMJIEHHOMW MOJCTPOKH Ha APYTYIO
cTpoky. ['eHepanusi Bcex CJIOB B HEKOTOPOM aii(haBUTE, YJOBIETBOPSIOIINX
3aJaHHbIM orpanndeHusM. [IpeoOpa3oBanue 4ncia B CUMBOJIBHYIO CTPOKY H

obpaTtHO




3.10

MaccuBsl M IIOCIHENOBATENBLHOCTH 4YHCEN. BrelumciieHne 0000IEHHBIX
XapaKTEPUCTUK BJIEMEHTOB MACCHMBA WJIM YHCIOBOW IMOCIEN0BATEIbHOCTH
(CyMMBI, TIPOM3BEICHHUS, CPEIHEro apu(PMETHUYECKOT0, MHUHHUMAJIBLHOTO H
MAaKCUMaJIbHOTO 3JEMEHTOB, KOJWYECTBA D3JIEMEHTOB, YAOBJIETBOPSIONIUX
3aIaHHOMY YCJIOBMIO). JIMHEHHBIM TOMCK 3aJaHHOTO 3HAYEHUS B MAaCCHBE.
Anroput™bl paOOThl € 3JE€MEHTAMHU MAacCHBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. CopTUpPOBKa OJTHOMEPHOro MaccuBa. [IpocTeie METONIbI COPTUPOBKH
(MeTonm my3bIpbKa, METOJ BbIOOpa, COpTHUpOBKa BcTaBKamu). CopTHpoBKa
ciussaueM. beictpasi coptupoBka maccuBa (anroputM QuickSort). JIBoudHbIH

IIOMCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JIByMepHBIE MacCHBBI (MaTpHIbl). AJNTOPUTMBI OOpaOOTKH JABYMEPHBIX
MacCHBOB: 3aIlOJHEHHE JIBYMEPHOI'O YHCJIOBOTO MAacCHBAa IO 3aJaHHBIM
IIpaBUJIaM, IIOUCK JIEMEHTA B IBYMEPHOM MAacCUBE, BBIYMCICHHE MaKCUMyMa
(MMHUMYMa) U CYMMBbI JIEMEHTOB JIByMEPHOI'O MaCCHBA, IEPECTAHOBKA CTPOK

U CTOJIOLI0B ABYMEPHOI'O MaccuBa

3.12

CrmoBapu  (accCOMaTHBHBIE  MacCCHBBI, OTOOpaKEHHUs).  XOIUI-TAOJIUIIBI.

HOCTpOGHI/IC aﬂ(l)aBI/ITHO"-IaCTOTHOFO CJI0Bapd IJIA 3aJaHHOI'0 TCKCTa

3.13

Crexku. AHanmuM3 NpPaBUIBHOCTH CKOOOYHOIO BBIpaKeHHs. BpluncieHue
apu(pMeTHYECKOro BeIpakeHHUs, 3alIMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOT'O XpaHEHUS! TaHHbIX

3.14

AnroputMmbel Ha Tpadax. IlocTpoeHMe MHHMMAaIbHOTO OCTOBHOTO JepeBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT'O rpa(ba. KonmuectBo Pa3IUYHBIX
nyTeil MeXay BepIIMHAMH OpPUEHTHPOBAHHOIO AalMKIMYeCKOoro rpadga.

Anroput™m JleHKCTpEI

3.15

JepeBbs. Peannsanus nepeBa ¢ MOMOILBIO CCBIJIOYHBIX CTPYKTYp. J[BomuHbIE
(Ounapusbie) aepeBbs. IlocTpoeHue nepeBa sl 3aJaHHOTO apU(PMETHUECKOro
BbIpakeHUs. PekypcuBHBIe anropuTMbl 00xoa Aepesa. Mcnonb3oBaHue cTeka

W odepeu it 00Xo/a 1epena

3.16

JlnHamMuueckoe MporpaMMHpPOBaHUE KaK METOJ PEIICHUS 3a]1a4 C COXpPaHEHUEM
MPOMEXYTOUHBIX  pe3yJibTaTOB.  3ajauyd, peliaeMble C  [TOMOIIBIO
JMHAMUYECKOTO MPOTrpaMMHUPOBAHUS: BBIYUCICHHE PEKYPCHBHBIX (QYHKIUH,

MOACYET KOJIMYECTBa BApHUAHTOB, 3a/1a41 OIITUMU3alIUN

3.17

[Tonatue 06 OOBEKTHO-OPHEHTHUPOBAHHOM IPOrpaMMHUpOBaHUU. OOBEKTH U
kaccbl. CBOMCTBA U METOABI 00beKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHATU3.
Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO IIOIXO/A.

Wukancynanus, HacieqoBaHue, ToIuMophu3m

NudopmaninoHHble TEXHOIOTUN




4.1

Anamu3 nanablXx. OCHOBHBIC 33/layll aHANW3a JAaHHBIX: MPOTHO3UPOBAHHE,
kinaccuukanus, KilacTepusanus, aHajdu3 OTKIoHeHWH. IlocienoBaTenbHOCTh
peleHwsI 3a]1a9 aHaN3a TaHHBIX: COOp EPBUYHBIX JaHHBIX, OYUCTKA U OLICHKA
KadyecTBa JaHHBIX, BbIOOpP M (WJIM) TMOCTPOEHHWE MOJCIH, MpeoOpa3oBaHUE
JAHHBIX, BU3YAJIU3alHsl JaHHBIX, HHTepIpeTanus pe3ynbratoB. [IporpaMmmabie
cpenctBa u VHTEpHET-CEpBUCH it 00pabOTKM M TMPEACTABICHUS JTaHHBIX.

Bonwmue manabie. MammHaHOE 00y4ueHre

4.2

AHanmu3 JaHHBIX C MOMOUIbIO 3JIEKTPOHHBIX TaOnui. BeluucieHue cymmsl,
cpemHero  apu(METHYeCKoro, HAMOONbIIEro (HAUMEHBIIETO) 3HAYCHUS
nuanazoHa. Berumcienue kosd@uIMeHTa KOppelsuuu ABYX pPAIOB JaHHBIX.
[Toctpoenue cTonduaThiX, JUHEHYATHIX M KPYroBbIX auarpamM. lloctpoenue
rpapukoB  ¢ynkuui. Ilogbop  nuHMHM  TpeHZa,  pelieHHe — 3a1ad
IIPOTHO3UPOBaHuA. Pemenue 3a1ad ONTUMHA3AIUU C IIOMOLIBIO AJIEKTPOHHBIX

TalJIuI

4.3

JluckpeTu3anus TpH MaTEeMaTHYEeCKOM  MOJCIUPOBAHUU  HETPEPBIBHBIX
nporeccoB. MopenupoBaHue ABIKEHHS. MoaenupoBaHue OHOIIOTHYECKUX
cucteM. MartemaTuueckue MOAENU B OKOHOMHUKE. BBIYHCIUTENbHBIE
IKCIIEPUMEHTHI ¢ MojaelsiMu. OO0paboTKa pe3yabTaToOB dKCIepuMeHTa. Meroa
HAaUMEHBIINX KBagpaToB. OIlEHKAa YHCIOBBIX IapaMeTPOB MOAEITUPYEMBIX
O00BEKTOB W TMPOIECCOB. BoccTaHOBIEHHE 3aBUCHUMOCTEH IO pe3ylibTaTam

OKCIICPUMCHTA

4.4

BepostHOCTHBIE MOJICIIH. Metonrnl MomnTe-Kapio. HNmurtanmmonnoe

MozenupoBanue. CHCTEMbI MaCCOBOTO 0OCITYKHUBAHUS

4.5

TaOnuunble (pensiuoHHbIe) Oa3bl JaHHBIX. Tabnuuma — mpeacTaBleHUe
CBeJIeHUI 00 OJHOTHUITHBEIX 00bekTaxX. [lone, 3amuch. Kimrou Tabaunel. Pabora ¢
roToBoi 0a30if AaHHBIX. 3amojiHeHUEe Oa3bl JaHHBIX. [lowck, copTupoBka U
(buIbTpaIuUs 1aHHBIX. 3aIIPOCHI HA BBIOOPKY JAaHHBIX. 3aIPOCHI C TapaMeTpaMHu.
Brraucnsiemble mosisi B 3anpocax.

MHuorotabiauunble 0a3bl JaHHBIX. THUIBI CBSA3EH MexXIy TabnuiiaMu. BHemHui
ko4, [lenoctHocTs 06a3pl gaHHBIX. 3ampockl K MHOTOTAOIWYHBIM 0azam

JaHHBIX

4.6

TekcToBbiii mporeccop. CpeacTtBa MOWCKA M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBBbIE  JOKYMEHThl.  CHOCKH,
ornapienue. IlpaBuna  IUTUPOBAHUS  UCTOYHUKOB U OpOPMIICHHS

OoubmrorpaduIecKux CChUIOK
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