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1. IOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo wuHpopmaTuke (0a30BBIA ypOBEHb) HA YPOBHE OOIIETO
oOpa3oBaHMsI COCTaBJICHAa HAa OCHOBE TpPEOOBAHUN K pe3yibTaTaM OCBOCHHS
OCHOBHOI 00pa3oBartesibHON porpaMmel, npecraBieHHbix B GI'OC COO, a takxke
Ha OCHOBE XapaKTEPUCTHKHU IUIAHUPYEMBIX PE3yJNbTaTOB AYXOBHO-HPABCTBEHHOTO
pa3BUTHUSA, BOCMUTAHUS U COLUANM3AMK OOydYaloOIIMXCs, MPEICTaBICHHON B
dbenepanbHOl paboydeit mporpaMMe BOCITUTAHUS.

[Tporpamma o nH(pOpMaTHKE OTpECIIeT KOJTUISCTBEHHBIC U KAUeCTBEHHBIC
XapaKTePUCTHKHN YIeOHOTO MaTepHala JJisl KaKI0To rojla U3yuyeHus, B TOM YHUCIIe
JUTSL COZICPIKATEIIbHOTO HATOJMHEHHSI PAa3HOTO BHUAA KOHTPOJS (TIPOMEXYTOUHOM
aTTecTalluu oOyJaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOTOBOM arrecranuu). [IporpamMmma no undopmaTuke sBIsSETCS
OCHOBOM JIIi COCTaBJICHUS AaBTOPCKUX YYE€OHBIX MPOrpaMM U Y4YEOHHKOB,
MOYPOYHOTO MJIAHUPOBAHUS Kypca YUUTEIIEM.

NudopmaTuka Ha ypOBHE CpeIHEro 00ILIEro 00pa3oBaHUs OTPAXKAET:

CYIIHOCT, HWH(POPMATHKH KaK HAyYHOW JAUCIUIUIMHBI, H3ydJaroIieH
3aKOHOMEPHOCTH MIPOTEKaHUSI U BO3MOKHOCTH aBTOMATHU3AIMA HHPOPMAITMOHHBIX
MIPOIIECCOB B PA3IUYHBIX CUCTEMAX;

OCHOBHBIE  0O0JacTW  TpPUMEHEHHS HWHPOPMATHKH, TPEKAEC  BCETO
nHGOPMaIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLUATBHYIO chepy;

MEKIMCIUTUTMHAPHBIA ~ Xapakrep HWHpOpMaTHKH ©  WHGOPMAIUOHHOU
NESITEIIbHOCTH.

Kypc undopmatnku Ha ypoBHE CpemaHEro oOIIero oOpa3oBaHUs SBISECTCS
3aBEpUIAIONIMM 3TallOM HENpPEpPhIBHOW MOATOTOBKM OOydaromuxcsi B o01acTu
WHPOpPMATUKA ©  HMH(DOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH, OH
ONUpaeTcsi Ha cojepX aHue Kypca HH(POPMATUKU YpPOBHS OCHOBHOIO OOLIETO
oOpa3oBaHHMsi HW  ONBIT  IOCTOSHHOTO  NPHUMEHEHUs  WH(GOPMAIUOHHO-
KOMMYHHUKAIIIOHHBIX ~ TEXHOJIOTUH,  NaéT  TEOPETUYECKOE  OCMBICICHHE,
MHTEPHPETALNIO U 0000IEHNE ITOTO OIbITA.

B cogepxanun yuebnoro mpeamera «HpopMaTiKa» BBIIEISIOTCS YETHIPE
TEMaTHYECKHX pa3jena.

Pasnen «lludpoBas TpaMOTHOCTB» OXBaThIBACT BOMPOCHI YCTPOWCTBA
KOMIIBIOTEPOB M JPYTHX DOJEMEHTOB MH(PPOBOTO OKPYXKEHUS, BKIIOUas
KOMIIBIOTEPHBIE CETH, UCTIOJIB30BaHUE CPEICTB ONEPAIMOHHON CUCTEMBI, padOTy B
cetu MHTepHET M UCHOJIB30BaHWE HHTEPHET-CEPBUCOB, HHPOPMAIIMOHHYIO
0€30I1aCHOCTb.

Paznen «Teoperuueckrie OCHOBBI HMH(POPMATUKM» BKIOYAET B ceOs
MOHSATHWHBIN ammapaT HWH(QOPMATHKH, BOIPOCH KOAWPOBaHHS HH(pOpMaIWH,
U3MepeHuss MHOOPMAIIMOHHOTO 00BhEMA JTaHHBIX, OCHOBBI anreOpbl JOTUKH H
KOMIIBIOTEPHOT'O MOJICITUPOBAHUSI.

Paznen «AnropuT™Mbl W TpOTpaMMHUpPOBaHWE)» HAMpaBICH HA pa3BHUTHE
AJITOPUTMHUYECKOTO MBIIIUICHUS, pa3pab0TKy alropuTMOB, (OPMUPOBAHUE HABHIKOB



peanu3aldd TporpaMM Ha BBIOPAHHOM SI3bIKE MPOTPAMMHUPOBAHUSL BBICOKOTO
YPOBHSI.

Pasnen  «HdpopManmoHHbIE  TEXHOJOTHH»  OXBaThIBA€T  BOMPOCHI
NPUMEHEHUS HHPOPMAIMOHHBIX TEXHOJOTUH, PEalM30BaHHBIX B MPHUKJIAJHBIX
IPOTrPaMMHBIX MTPOJTYKTAaX U HHTEPHET-CEPBUCAX, B TOM YHUCIIE IIPU PELICHHUHU 3a/1a4
aHalM3a JAaHHBIX, HCIOJb30BaHHE 0a3 MaHHBIX W DJIEKTPOHHBIX TaOJHI[ IS
pELIeHMs NPUKIAIHBIX 3a7a4.

Pesynbrarel  06a30BOTO  ypOBHS  HM3y4YeHHs] ~ y4yeOHOro  mpeameTa
«MHdpopmaTrkay OpUEHTUPOBAHBI B IEPBYIO OUepeab Ha OO0 (YHKIIMOHATBHYIO
I'PaMOTHOCTb, MOTYYEHUE KOMIIETEHTHOCTEH ISl OBCEIHEBHOM KU3HU U OOIIETO
pa3Butusi. OHU BKIIIOYAIOT B CEO:

NOHUMAaHHUE IPEAMETA, KIIOYEBBIX BOIPOCOB M OCHOBHBIX COCTABJISIIOLIUX
3JIEMEHTOB M3y4aeMOM MpeAMETHOM 001acTy;

YMEHUE peuiaTh THUIOBBIE MPAKTUUYECKUE 3a/Jaud, XapakTepHbIC IS
UCITIOJIb30BAaHUSI METO/I0B U MHCTPYMEHTAapUs JaHHON NpeIMeTHON 001acTH;

OCO3HAHME PAMOK H3y4YaeMol MpeAMETHON 00JIacTH, OrpaHUuYEHHOCTHU
METO/IOB U MHCTPYMEHTOB, TUIIUYHBIX CBS3€H C IPYTUMH 00IaCTSIMU 3HAHUS.

OcHoBHas Lenp u3ydeHus: yueonoro npenmera «Mudopmartrka» Ha 6a30BOM
YPOBHE JIJI1 YPOBHS CPEIHETO 00I1Iero o0pa3oBaHusi — 00ECIIeUCHHUE JaTbHEUIIero
pa3BUTHS UHPOPMALIMOHHBIX KOMIIETEHIUI BBITYCKHUKA, €M0 TOTOBHOCTHU K KU3HH
B YCJOBMSX pa3BUBAIOLIETOCsl MH(OPMALMOHHOIO OOIIECTBA M BO3pacTarollen
KOHKYPEHIIMU Ha PhIHKE TpyJa. B cBsa3u ¢ 3TuM u3ydenue nunpopmaruku B 10 — 11
KJ1accax JO0JKHO 00EeCTIeUnTh:

c(hOpMHUPOBAHHOCTH MPEACTABICHUM 0 posu uH(OPMATHKH,
MH(GOPMAILIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOILIECTBE;

c(OpPMUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIICHUS;

c(OpMUPOBAHHOCTh YMEHUH pa3nuyath (AKTl U OLEHKHU, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETh HMX CBSI3b C KPUTEPUSIMH OIICHUBAHUS U CBS3b
KPUTEPHUEB C ONPENEIEHHON CUCTEMOM HEHHOCTEN, TPOBEPATH HA TOCTOBEPHOCTH U
0000611aTh HHPOPMAITHIO;

c(OPMUPOBAHHOCTh  MPEJACTABIECHUHA O BIUSHUM  HHPOPMALMOHHBIX
TEXHOJIOTM Ha KU3Hb 4YEJOBEKa B OOIIECTBE, IMOHMMAaHHUE COLUAIBHOIO,
HKOHOMHUYECKOTO, MOJUTUYECKOTO, KYJIbTYPHOTO, IOPUAMYECKOTO, MPHUPOJHOIO,
HPrOHOMHUYECKOTO,  MEIULMHCKOTO M (PU3MOJOTMYECKOIO0  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHH;

MIPUHSTHE TIPABOBBIX M ATUYECKHUX aCMIEKTOB MH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAaHWE OTBETCTBEHHOCTH JIOJEH, BOBICUEHHBIX B CO3/IAHUE U UCIIOJIb30BAHUE
WH(OPMAITMOHHBIX CUCTEM, pAaCIIpOCTpaHeHNE HH(OPMAITUH;

CO37IaHUE YCJIOBUUM NJIsi Pa3BUTHUSI HABBIKOB YYEOHOW, MPOCKTHOM, HAYyYHO-
UCCJIEIOBATENICKOW U TBOPYECKOW JESTENIbHOCTH, MOTHUBAIMM OOYYaroIIMXCs K
CaMOpa3BUTHIO.

Ha usyuenue unpopmaruku (6a30Bbiii ypoBeHb) oTBOAUTCS 68 vacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kinacce — 34 yaca (1 gac B Heenio).



ba3oBblll ypoBeHb u3ydeHHA HH(POPMATUKH OOECHEYMBAET MOATOTOBKY
oOydaromuxcsi, OPUEHTUPOBAHHBIX Ha T€ CIEUUAIBHOCTH, B  KOTOPBIX
UH(POPMAIIMOHHBIE TEXHOJOTUU SIBJSIIOTCS HEOOXOAMMBIMU HHCTPYMEHTAMU
po¢eCCUOHANBHON N1€ATEIbHOCTH, Y4aCTUE B MPOEKTHOM M HCCIIEA0BATEIIbCKOM
JEATEIBHOCTH, CBSA3aHHOM C MEXIMCLHUIUIMHAPDHOM M TBOPYECKOM TEMATHUKOM,
BO3MOXKHOCTh ~ pelIeHUs 3afad 0a30BOro ypoBHsS cloxkHOocTH EmguHOrO
roCyJIJapCTBEHHOI'O 3K3aMeHa 10 HH(OPMaTHKE.

[TocrnenoBaTenbHOCTh M3YyYEHUs TEM B IpeAesax OJHOTo rojaa oOydeHus
MOKET OBIThb HM3MEHEHAa MO YCMOTPEHHIO YUYWUTEIsl IpHU MOATOTOBKE paboueit
IIPOrpamMMBl U IOYPOYHOTO INIAHUPOBAHUS.

2. COAEP)KAHUE OBYYEHUA

10 KJIACC

Hu¢poBast rpaMOTHOCTH

TpeOboBanus TEeXHUKUM O€30MACHOCTU W TUTHEHBI TMpu padore ¢
KOMIIBIOTEPaMH U APYTUMUA KOMIIOHEHTaMU HU(GPOBOTrO OKPYKEHHUS.

[Ipuniunel paboThl KoMIbioTepa. llepcoHanbHBIM KOMIbIOTEP. BBIOOD
KOH(UTypaly KOMIIbIOTEpPa B 3aBUCUMOCTH OT PEIIAEMBbIX 3a]1a4.

OCHOBHBIE ~ TEHJIECHUWH  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOTHM.
[TapamiensHble BeraKciieHns. MHoronpoueccopHsie cucteMbl. CynepKOMIBbIOTEPHI.
MukpokouTposuiepbl. POOoTH3MpOBaHHBIE POU3BOICTBA.

[IporpammHOe  oOecrieyeHWE  KOMIBIOTEPOB. Buabl  mporpaMmHOro
oOecrieyeHuss U MX Ha3zHayeHue. OCOOEHHOCTH MNPOrPaMMHOrO OOecreyeHus
MOOWJIBHBIX ~yCTpOHCTB. OmepauuoHHas cuctema. I[loHsTHE O CHCTEMHOM
aAMUHUCTpUpOBAaHMU.  MHCTAUSIMS W JAGMHCTAUISIUMA  NPOTPAMMHOIO
oOecreyeHusl.

@aiinosas cuctema. Ilouck B ¢aiinoBoii cucreme. Opranuzanusi XpaHeHus U
00pabOTKM JaHHBIX C HCIOJH30BAHMEM HHTEPHET-CEPBUCOB, OOJIAYHBIX
TEXHOJIOTUI U MOOWJIBHBIX YCTPOMCTB.

[IpukiagHpie KOMIIBIOTEPHBIE IPOrPaMMBbI IS PEIIEHUs TUIOBBIX 3a7a4 110
BbIOpaHHOU cnenranu3anuy. CucTeMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS.

[Iporpammuoe obecnieuenue. JIneH3upoBaHUE MPOrPAMMHOI0 OOECTIeUeHUs
U IUPPOBBIX pecypcoB. [IponpuerapHoe u cBOOOIHOE TPOrpaMMHOE 00eCIIEUeHHE.
KommMmepueckoe 1 HeKoMMEpUYECKO€e UCII0JIb30BAHUE IPOIPAMMHOTO 00€CTIeUeHUS U
uppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickon @Penepanuu, 3a HENPAaBOMEPHOE WCIOJIB30BAHUE IPOTPAMMHOIO
oOecrieueHus: U HU(POBBIX PECYPCOB.

Teoperudeckne 0CHOBbI HHPOPMATUKHU

Nudopmanus, paHHble W 3HAHUA. YHHUBEPCAIBHOCTH JAUCKPETHOTO
npeacraBieHuss uHbopmanuu. JBouuHoe KoaupoBaHue. PaBHOMEpHbIE U
HepaBHOMEpHBIE KOAbl. YcimoBue ®dano. [logxonsl kK u3MepeHHI0 WH(POPMAIINH.
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CymHocTh 00bEMHOTO (anaBUTHOTO) MOJAX0Aa K H3MEpPeHHI0 HHGOpMAaIUH,
onpeJiesieHre OUTa ¢ TOUKHU 3pEHUsI alipaBUTHOTO MOJX0/1a, CBSI3b MEXKY Pa3MepoM
andaButa W UWHOOPMAIMOHHBIM BECOM CHUMBOJIA (B TPEANOJIOKEHUU O
PABHOBEPOSITHOCTH TOSBJICHUS CUMBOJIOB), CBSI3b MEXKY €AMHUIAMH U3MEPEHUS
uHdopmaruu: ourt, Oait, KbOaitt, MOaiit, ['6aiiT. CymHOCTh COIepKaTEIBHOTO
(BEpPOATHOCTHOTO) TOAXO0/Ja K HW3MEpPEeHHI0 WHGOpPMAIMH, OMpeaeiIcHrue OuTa ¢
MO3UIIAN COJIEPKAHUS COOOIICHUSI.

Nudopmanmonnsie mpouecchl. Ilepenaua wunbopmanuu. HcTouHuK,
NpUEMHUK, KaHall CBSI3M, CUTHAN, KoaupoBaHue. Mckaxkenue uHbopmanuu mnpu
nepeaade. CKOpoCTh Mepeayu TaHHbIX 110 KaHaly CBSI3U. XpaHeHue HHGOpMaIIHH,
00béM mnamsaTu. OOpabotka uHopmamuu. Bunel o0paboTtku uHbOpMaIUu:
MOJIy4YeHHE HOBOTO COJICPXKAHMS, U3MEHEHUE (POPMBI MPEACTaBICHUS HH(POPMAIIUU.
[Touck wunbopmaruu. Ponp uHpopmanmuu U HHPOPMAIMOHHBIX MPOIIECCOB B
OKpY’KaroIleM MHPE.

Cucrembl. KoMIoOHEHTBI cuUCTEMBI W UX B3aumojaeucTBue. CHCTEMBI
yIpaBiieHHs. YTIpaBiieHrue Kak HHGOpMaIMoHHbIN pouecc. OOpaTHast CBA3b.

Cuctembl cuuciieHus. Pa3BépHyTas 3amuch 1LEJNbIX U JPOOHBIX YHUCEN B
MO3UIMOHHBIX CHUCTEMaxX cuucieHus. (CBOMCTBA MO3UIMOHHOW 3aIllUCH YHCIA!
KOJIMYECTBO IU(p B 3alUCH, MPU3HAK JETUMOCTH YKCJIa HA OCHOBAHUE CHUCTEMBI
CUHMCJICHUS. AJITOPUTM TE€PEBO/Ia 1IEJIOr0 YKciia U3 P-U4HOM CUCTEMBI CUUCIICHUS B
JECATUYHYI0. AJITOPUTM TMepeBojila KOHEYHOW P-udHON npodu B JECATUUHYIO.
AJNTOPUTM IepeBo/ia IEJI0r0 YHUCIa U3 AECATUIHON CUCTEMbI CUMCIIeHUS B P-muHyt0.
JIBonuHas, BOCbMEpUYHasi U MIECTHAAATEPUYHAsS CUCTEMbI CUUCIICHHUS], IEPEBOJ
qHUCceN MEXIYy ITUMU cucTeMamMu. ApudMeTHYECKHe OIepalyd B MO3UIIHMOHHBIX
CUCTEMAaX CUUCIICHUS.

[IpencrapiieHure NENbIX U BEIIECTBEHHBIX YHCEIN B MAMATH KOMITBIOTEPA.

KomupoBanme tekcroB. KommpoBka ASCIl. OmHOOalTHBIE KOTUPOBKH.
Cranmapt UNICODE. Kommpoka UTF-8. OmpeneneHue HHPOPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHUH.

KogupoBanne wu3o0paxkenuid. OueHka UHGOPMAIMOHHOTO  00bEMa
pacTpoBOTO rpaduueckoro u3o0pa)keHusi MpU 3aJaHHOM pa3pelieHud U riayOuHe
KOJIMPOBAHUSI 1BETA.

Konuposanue 3Byka. Onienka HHOOPMAIIMOHHOTO 00BhEMA 3BYKOBBIX JTaHHBIX
MPU 33IaHHBIX YAaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. BreickaszpiBanus. Jlormdeckue omneparuu. TaOmmipl
MCTUHHOCTH JIOTUYECKHUX OINEPaLNi «IU3BIOHKIUS, KKOHBIOHKIIUS», K THBEPCHSI,
«AMIUTAKAIUS), «IKBUBANEHIUs». Jlormdeckue BbIpakeHus. Bwruncinenue
JIOTUYECKOTO 3HAYEHHUSI COCTABHOIO BBICKA3bIBAHUSI MPU HM3BECTHBIX 3HAUCHHSIX
BXOJSIIUX B HETO DJJEMEHTApPHBIX BBICKA3bIBaHHWM. TaONUIBI HCTUHHOCTU
JIOTUYECKUX BbIpakeHUH. Jlornueckue onepaiuy U onepaiuu HajJ MHOKECTBAMH.

[Ipumepbl 3aKOHOB anreOpbl JOTMKU. OJKBUBAJICHTHBIC MpeoOpa3oBaHUs
Joruyeckux BolpaxkeHud. Jlormueckue ¢yHkuun. IlocTpoeHue moruyeckoro
BBIPKEHMUS C TaHHOW TaOIuIel HICTUHHOCTHU. JIornueckue 31eMeHThl KOMITbIOTepPA.
Tpurrep. Cymmatop. IlocTpoeHue cxembl Ha JIOTHUECKMX JJEMEHTax IO
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JIOTUYECKOMY BBIP@XKEHUIO. 3alKCh JIOTHYECKOTO BBIPAKEHUS IO JIOTHYECKOU
CXEME.

HNupopmanuoHHbIe TEXHOJIOIHH

TexcroBerii mponeccop. PemaktupoBanune m dopmatupoBanme. [IpoBepka
opporpadun u rpammaruku. CpeacTBa MOHMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonp3oBanue — ctuneil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokymeHTel. CHOCkH, ornasienue. Obnauynsie cepBuchl. KosektuBHast paborta ¢
JOKYMEHTOM. NTHCTpYMEHTBI pELIEH3UPOBaHUsI B TEKCTOBBIX Mpolieccopax. Jlemopas
nepenucka. Pedepar. I[lpaBuna nUTHpOBaHUS MCTOYHUKOB U  OQPOpPMIICHUS
oubnuorpaduueckux ccoliok. OopmiieHne cnrcka JUTepaTyphl.

BBon n300pakeHHi! ¢ MCMOJIB30BAHUEM PA3IMYHBIX U(PPOBBIX YCTPOUCTB
(undpoBeIX (poToanmapaToB U MUKPOCKOIOB, BUAECOKAMEP, CKAHEPOB U JPYIHX
ycTpoiicTB.). I'padmueckuit pemakrop. OOpabGoTka rpaduyecKkux OOBEKTOB.
PactpoBas u BektopHas rpaduka. @opmatsl rpadpuyeckux (Hansos.

OG6paboTka H300paKeHHSI W 3ByKa C HCMOJb30BAHUEM HWHTEPHET-
MIPUIIOKECHUM.

MynpTMenna. KomnrerorepHsie IIPE3EHTALUU. Hcnonp3oBanue
MYJIbTUMEIUMHBIX OHJIAWH-CEPBUCOB I Pa3padOTKM MPE3CHTAUUN MPOEKTHBIX
pabor.

[IpuHUUIIBI TOCTPOCHHS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJEIIEH.

11 KITACC

Hu¢poBasi rpaMOTHOCTH

[TpuHIMIIBI TOCTPOCHUSI U alMapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbie npotokonsl. Cerb MHTEpHET. Anpecanns B cetn MHtepHer. Cucrema
JIOMEHHBIX UMEH.

Be6-caiit. Beb-ctpanumna. BsaumoneiictBue Opaysepa ¢ BeO-cepBepoM.
Junamuueckue ctpanuiibl. PazpaboTka mHTEpHET-TIpUiIoxkeHui (caiito). CeTeBoe
XpaHEHUE TaHHbIX.

Buaet nesarensHoctu B cetn  MutepHer. CepBucel  HHTepHerTa.
['eonndopmalimoHHbie CUCTEMBI. [ €0IOKAIIMOHHBIE CEPBUCH PEATbHOTO BPEMEHU
(HampuMmep, JoKanus MOOWIIBHBIX Teae(OHOB, OMNpEJeiICHUE 3arpyKEeHHOCTH
aBTOMarvcTpasei), ”HTepHET-TOPToBIsl, OPOHUPOBAHUE OMIIETOB, TOCTUHHII.

['ocynapcTBeHHbIE AIEKTPOHHBIE CEPBUCHI U yciyrd. ColMalibHbIE CETH —
OpraHu3alys KOJUICKTUBHOTO B3aMMOJCUCTBUS U OOMeHa aaHHbIMU. CeTeBoi
ATUKET: MpaBuWiia MOBeleHUs B KubOeprpoctpaHcTBe. [IpobieMa MmopIMHHOCTH
noyiydyeHHou nHopmanuu. OTKpbITbIe 00pa30BATENbHBIE PECYPCHI.

TexHOTeHHBIE M HPKOHOMHMYECKHE YIPO3bl, CBA3aHHBIC C HMCIOJIb30BAHUEM
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoruid. OO1ue mpoOieMbl 3aIuThl
uHdopmaruu 1 “HPopManMoHHO# Oe3omacHocTr. CpeacTBa 3auTh HHPOpMAITUN
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATU3UPOBAHHBIX HHPOPMAITMOHHBIX
cucremax. IIpaBoBoe  obecrneueHue  MHGPOPMAIMOHHONH  OE30MACHOCTH.
[IpenoTBparieHue HECAHKITMOHNPOBAHHOTO IOCTYTIA K TMYHON KOH(PUACHITNATHHON
uHOpMaIUU, XpaHAMICWCS Ha TEPCOHATLHOM KOMITBIOTEPE, MOOMIIBHBIX

ycTpoicTBax. BpenonocHoe nporpaMmHoe o0ecrieyeHue U crnoco0bl 00pbObI ¢ HUM.
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AHTUBHUpYCHBIE mporpamMmbl. Opranuzanus JUYHOTO apxvMBa HWHGOPMALIMH.
Pe3zepBHoe konnpoBanue. [1aposbHas 3ammra apxusa.

NupopmaniioHHble TEXHOJOTUM U TpodeccHoHaNbHas ACSITEIbHOCTb.
HNudopmanmonnsie pecypebl. LHudposas skonomuka. MapopMaimontas KyiabTypa.

Teoperuueckue 0CHOBLI HHPOPMATUKHU

Mopenu u monenupoBanue. Llenn monenupoBanusi. COOTBETCTBUE MOJIETU
MOJIETTUPYyEeMOMY OOBEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a71a4.

[IpeacraBienre pe3ynbTaTOB MOJAEIUPOBAHUS B BHUIE, YAOOHOM ISt
BOCIIPUATHS yesnoBekoM. ['paduueckoe npeacTaBieHue JaHHBIX (CXEMBbI, TAOIUIBI,
rpaduKm).

I'padpr. OcHoBHBIE TOHSATHS. Buael rpados. Pemienune anropuTMUYecKUX
3aJlay, CBSI3aHHBIX C aHAIM30M rpadoB (IOCTPOCHUE ONTUMAIBHOTO MyTH MEXKIY
BepIIMHAMU Tpada, OINpeAeieHHe KOJIUYECTBA PpA3JIMYHBIX MyTEeH MEKIY
BEPIIMHAMH OPUCHTUPOBAHHOTO AI[MKIMYECKOTO Tpada).

JepeBbst. bunapHoe nepeBo. /[MCKpeTHBIE WUIPBI ABYX WIPOKOB C IOJHOU
undopmarmeit. [loctpoenue aepeBa mepedbopa BapUaHTOB, ONMHUCAHUE CTPATETUU
UTPBI B TAOJIMYHOUM (opMe. BRIMTPHITITHBIC CTPATETHH.

Hcnonb3oBanue rpadoB U 1€PEBbEB MPU ONUCAHUU OOBEKTOB U MPOIIECCOB
OKPY’KaIOILETr0 MHUPA.

AJITOPUTMBI U MPOTPAMMHPOBaHHUE

Ompenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThI MPOCTEHIINX aITOPUTMOB
YOPABJICHUS MCIOJHUTEISIMU U BBIYMCIUTEIBHBIX aaropuTMoB. OrmpeseneHue
UCXOJIHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEMbIi Pe3yJIbTar.

Otanbl pemieHus 3ajad  Ha KOMIIbIOTEpe. SI3bIK  TPOrpaMMHUpPOBAHMS
(ITackansb, Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIMH SI3bIKA
nporpaMMupoBaHusl.  TWUNBl  JaHHBIX:  [EJOYMCIICHHBIC,  BEIIECTBEHHBIC,
CUMBOJIbHBIE, Jornueckue. Bersnenus. CoctaBHble ycnoBus. LIUKIbI ¢ ycnoBueM.
[uxnel mo nepeMmeHHo. Micnosib30BaHue TaOJINI] TPACCUPOBKHU.

Pa3paboTka u mporpaMMmHasi peanu3anus ajarOpUTMOB PEUIEHUS THIOBBIX
3amad 0a3zoBoro ypoBHs. I[Ipumepsl 3amau: ajiropuTMbl 0OpaOOTKM KOHEUYHOM
YUCJIOBOM MOCIEA0BATENIbHOCTH (BBIYMCICHHE CyMM, MPOU3BEECHUN, KOJIUYECTBA
AJIEMEHTOB C 3aJJaHHBIMU CBOMCTBaMH), aJrOPUTMbl aHajdu3a 3alKMCH YHUCEN B
MO3ULIMOHHON CHCTEME CUUCIICHMS, aJITOPUTMBI PEIICHHUS 3a/1a4 METOJIOM Tepedopa
(TTOMCK HAaUOOJIBIIIETO OOIIETO ACIUTENS IBYX HATYypaIbHBIX YMCEN, TPOBEPKA YK CIIa
Ha MPOCTOTY).

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIUM  s3bIKa
IPOTPaAaMMUPOBAHUS /I 00PAOOTKU CUMBOJIBHBIX CTPOK.

Tabnuunbie BeTWYHWHBI (MACCUBBI). AJNTOPUTMBI pPabOTHl C DIIEMEHTAMHU
MaccuBa C OJHOKPAaTHBIM MPOCMOTPOM MacCHBa: CYMMHPOBAHHE DSJIEMEHTOB
MacCHBa, MOJCYET KOJIUYECTBA (CYMMBI) 3JIEMEHTOB MAaCCHUBA, YJIOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHMIO, HAaXOXJEHHWE HauOoJbIlIero (HAaUMEHBIIEro) 3HaYeHUs
AJIEMEHTOB MAacCHBa, HaXO0XJEHUE BTOPOrO MO BEJIMYMHE HaWOOJIBILIETO
(HaMMEHBIIET0) 3HAYCHUS, TMHEWHBII MOUCK AJIEMEHTA, MePEeCTaHOBKa 3JIEMEHTOB
MaccuBa B 0OpaTHOM MOPSAKE.



CoptupoBKa OJHOMEpPHOro MaccuBa. [IpocTeie MeETOABI COPTHPOBKU
(Hampumep, METOJ TMy3bIpbKa, METOA BbIOOpa, COPTHUPOBKA BCTAaBKaMM).
[TognmporpaMmsl.

HNupopmanuoHHbIe TEXHOJIOIHH

AHanmu3 naHHbIX. OCHOBHBIE 3a/1a4yd aHaJdW3a JAHHBIX: [POTHO3UPOBAHUE,
KJIaccupuKalus, KiacTepusalus, aHanu3 OTkiIoHeHui. I[locrmegoBarenbHOCTD
pelieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OIICHKA
KauyecTBa JaHHBIX, BEIOOP W/MIIM MOCTPOECHUE MOJEINHU, NMpeoOpa3oBaHUE AaHHBIX,
BHU3YyaJIM3alUs JAHHBIX, HHTEPIIPETAIUS PE3YJIHTATOB.

AHanu3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaOuul. BeluncieHue cyMmsl,
CpeaHero apu(pMeTH4ecKoro, HanoOJIbIIET0 U HAMMEHBILIETO 3HAUYEHU Tnana3oHa.

KoMIbroTepHO-MaTeMaTHYeCKHe MOJICIIH. Orarbl KOMITBFOTEPHO-
MaTEeMaTUYECKOr0 MOJEIMPOBAHUS: IOCTAaHOBKA 3aJauyd, pa3padoTKa MOJIENH,
TECTUPOBAHUE MOJENH, KOMIIBIOTEPHBIA HSKCIEPUMEHT, aHalu3 pPe3yJbTaTOB
MO/ICJIMPOBAHUS.

YuclieHHOE pellieHne ypaBHEHUH ¢ MOMOUIBIO IToAOOpa mapaMeTpa.

Tabnuunbie (pensiuoHHbIE) 0a3bl JaHHBIX. Tabnuila — MpeacTaBiICHUE
cBelleHni 00 OMHOTHMHIHBIX O0OBekTax. Iloie, 3amuch. Kimrou tabaumel. Pabora ¢
roToBoM 0a30il NaHHBIX. 3amnojiHeHuWe Oa3bl JaHHbIX. [loucK, coOpTHpOBKa H
bunpTpanys 3anucei. 3anpocsl Ha BBIOOPKY JAHHBIX. 3alpOChl C MapaMeTpaMHu.
Beruncsiemsle 1oss B 3arpocax.

MHuorotabnuuHble 6a3bl JaHHBIX. TUIIBI CBA3EH MEXIy TabauLaMu. 3anpochl
K MHOTOTA0IMYHBIM Oa3aM JaHHBIX.

CpencrTBa HCKyCCTBEHHOTO MHTEUIEKTa. CepBHCHI MAIIMHHOIO MEPEBOJA U
pacno3HaBaHMsl YCTHOM peun. WpeHtudukanuss # TMOUCK H300paKeHU,
pacno3HaBanue nuil. CamooOyuatroiuecs: cucteMbl. MICKyCCTBEHHBIN UHTEIUIEKT B
KOMITBIOTEPHBIX HUrpax. Vcnosib3oBaHME METOJOB MCKYCCTBEHHOTO MHTEIJIEKTA B
oOyuvaronx cucremax. Mcrnonb3oBaHue METOJIOB MCKYCCTBEHHOT'O MHTEIJIEKTA B
poOoTorexHuke. HMHTepHer Bemel. IlepcnekTuBBbl pa3BUTHS KOMIIBIOTEPHBIX
WHTEJUIEKTYAJIbHBIX CUCTEM.



3. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110
WH®OPMATHUKE HA YPOBHE CPEJHET'O OBLIIEI'O
OBPA30OBAHUSA (BA3OBbIN YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl OTPAXKAIOT TOTOBHOCT W CHOCOOHOCTH
oOydJaronmxcsit PyKOBOJCTBOBAaTHCA CHOPMHUPOBAHHON BHYTPEHHEH moO3UIMEH
JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAlMW, TMO3UTUBHBIX BHYTPEHHUX
yOeXKJIEHUH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSM  POCCHUHCKOIO
oO0IIIeCcTBa, pacIIMpEeHNe KU3HEHHOTO OMbITA M OMbITa ACSITEILHOCTH B IMpOIEcce
pealM3aliid  CpPeICTBaMH  y4eOHOrO TpeIMeTa OCHOBHBIX  HampaBlICHHUH
BOCTIUTATEIHHOU JeATENbHOCTH. B pesynbrare nuzyuenus nHGOpMaTuKu Ha YpOBHE
cpenHero oomero oOpa3oBaHus Yy oOydarouierocs OyayT c(OpMUPOBaHbI
CJIEIyIOLIME JTUYHOCTHBIE PE3YJIbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MpaB U O0Os3aHHOCTEH, yBa)kKeHHE
3aKOHa M TPaBOINOPSAJKA,  COOJIIOJEHHWE  OCHOBONOJATalIIUX  HOPM
UH(OPMAIMOHHOTO MpaBa U MHYOPMAITMOHHOM 0€3011aCHOCTH;

TOTOBHOCTh MPOTHBOCTOSATH HJICOJIOTHU HKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHALIMUA 110 COIMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIHHBIM MMPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIIIEHUE K HICTOPHUUECKOMY HaCIIe N0, JOCTIXeHUIM Poccnn
B HayKe, UCKYCCTBE, TEXHOJIOTHUSX, TOHMMaHUe 3HaUYeHUs WH()OPMATHKH KaK HAyKH
B YKU3HH COBPEMEHHOI'0 00ILIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIIOCOOHOCThH OIICHMBATh CHUTYAllMIO W TPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IEHHOCTH, B TOM YHCIIC B
cetu MHTepHeT;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas OCTETUKY HAYYHOTO W
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCIPUHUMATH PA3JIMYHBIE BUIBI UCKYCCTBAa, B TOM 4YHUCIE
OCHOBAHHBIC HA UCIOJIb30BAaHUU WH(HOPMAITMOHHBIX TEXHOJIOTHIA;

5) pu3nuecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh  3JI0POBOTO W 0Oe3omacHOTO  oOpa3a  JKM3HHU,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/J0pPOBBbIO, B TOM 4YHCJIE€ M 3a CUET
coOtoieHus TpeOoBaHM 0€30MacHOM SKCIUTyaTalluy CPEICTB UH(OPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOr0 BOCIMTAHUSA
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TOTOBHOCTh K AKTUBHOW JIE€ATEbHOCTH TEXHOJOTUYECKONM M COIMAJIbHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJTHSTH TaKYyIO JEATEIbHOCTD;

uHTEepeC K cdepam TpoPEeCCHOHATBHON IeATEeILHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTPaMMHUpPOBAHWEM W WH(GOPMAIIMOHHBIMUA TEXHOJOTHUSIMH,
OCHOBAaHHBIMHU Ha JTOCTHKEHUAX WH(DOPMATHKH M HAYIHO-TEXHUUECKOTO IPorpecca,
YMEHHE COBEpINATh OCO3HAHHBIM BBIOOp Oymymied mpodeccuy U pearn30BhIBATH
COOCTBEHHbIE KU3HECHHBIE TUIAHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JIOTUYeCKOT0 BOCIIUTAHMS S

OCO3HaHHWE TJIOOAIBHOTO XapaKTepa HKOJIOTHYECKUX MpoOiIeM U MyTel ux
pelieHusi, B TOM 4Hcle C€ YYETOM BO3MOXKHOCTEH  HMH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS UH(POPMATUKHU, TOCTUKEHUSIM HAyYHO-TEXHHUUECKOTO Mporpecca
U OOIIECTBEHHOW TMPAKTUKH, 3a CUET MOHUMAHUS PO HHPOPMAIMOHHBIX
pecypcoB, HH(POPMAIMOHHBIX MPOIECCOB U HWH(POPMAIIMOHHBIX TEXHOJOTHI B
yciaoBusAxX HUQPPoBO TpaHchopMamu MHOTUX chep >KU3HU COBPEMEHHOIO
o011ecTBa;

OCO3HAHHE I[IEHHOCTU HAy4YHOW MEATEIIbHOCTH, TOTOBHOCTh OCYILIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIUBUAYJIIBHO U B TPYIIIIE.

B nponecce noCTHKEHUSI IMYHOCTHBIX PE3YJbTATOB OCBOEHHUS MPOTPAMMBI
1o uHGOpPMaTHKE Y 00YUaIOIIUXCSl COBEPIICHCTBYETCSI YMOIIMOHATBHBIN HHTEIUICKT,
Mpeanoararmii copMUpOBaHHOCTD:

CaMOpEryJIMPOBaHUsI, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMIOBEJICHHE, CIOCOOHOCTh aJaNTUPOBATHCS K
AMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIMH, BKIIIOYAIOIIEH CTPEMJICHUE K IOCTHXKEHUIO 1EJIHU U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTb, YMEHUE IEHCTBOBATh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMITATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHAJIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €r0 TPHU OCYIICCTBICHHH KOMMYHHUKAIIMHM, CIOCOOHOCTHh K
COUYBCTBHUIO U COMIEPEKUBAHUIO;

COIMAIIbHBIX ~ HABBIKOB,  BKJIOYAIOIIMX  CIHOCOOHOCTh  BBICTPAWBAThH
OTHOIIEHUSI C JAPYTUMU JIOJbMHU, 3a00TUTHCS, MPOSIBIISITh UHTEPEC M pa3pemiaTh
KOH(DITUKTHI.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynbrare wm3ydeHus WHGOPMATHKA HAa YPOBHE CPEIHETO OOIIEro
oOpazoBanusi y oOydaromerocs OyayT cGOpMHUpPOBAaHBI MeETaNpeaMETHBIC
pe3ynbTaThl, OTPAXEHHBIC B YHUBEPCATbHBIX YUYEOHBIX NEUCTBHSIX, a HWMEHHO:
MO3HABATEIIbHBIE YHUBEPCAIbHBIE ydYeOHBIE JIEUCTBHS, KOMMYHUKATUBHBIC
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yHUBEpCalbHble Y4ueOHbIE IEUCTBUS, PETYJSTUBHBIE YHUBEpCAlIbHbIE Y4ueOHbIE
JEUCTBUS, COBMECTHAs JEATEIbHOCTbD.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITENIbHO  (DOpPMyJIMpOBaTh W aKTyaJH3upoBaTh  Mpodiemy,
paccMmaTpuBath €€ BCECTOPOHHE;

yCTaHABIIMBATh CYIICCTBCHHBINH MPU3HAK WM OCHOBAHMS I CPAaBHCHHS,
KJIacCU(UKAIIUA U 0000IICHHS;

OTIpeNeNATh IEMN JACSITCIBHOCTH, 3a/laBaTh MapaMeTpbl M KPUTEPUH HX
JOCTYDKCHUST,

BBISIBIIATH 3aKOHOMEPHOCTH M POTHBOPEYHS B pACCMATPHUBACMBIX SIBJICHUSX;

pa3pabaThiBaTh IUIAH PEMICHUS MPOOJEMBbI ¢ yUYETOM aHAIM3a MMEIONTUXCS
MaTepHaNTbHBIX M HEMATePUAIIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B  JIEATEIBHOCTh, OIICHMBAaTh COOTBETCTBHUE
pE3yIbTATOB IEJISIM, OIICHUBATH PUCKHU MTOCIICICTBUMA EATCILHOCTH;

KOOPJIMHUPOBaTh U  BBINOJHATH paboOTy B  YCIOBUAX peajbHOro,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCIIEeI0BATEIbCKHE AeiiCTBUSA:

BJIa/ICTh HABBIKAMH yU4€OHO-HCCIIEIOBATEIHCKON U MPOEKTHOM JIEATETLHOCTH,
HAaBBIKAMHM  paspelieHusi MNpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY IMTOUCKY METOIOB PEIICHUS MTPAKTUUECKHUX 3a]1a4, TIPUMCHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHMS,

OBJAJICTh BHUAAMH JACATEIBHOCTH II0 TIOJYYCHUIO HOBOTO 3HAHHUS, €T0
WHTEPIPETANHA, TPEOOPA30BAHUI0O M TPUMEHCHHUIO B PA3HYHBIX yYeOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPU CO3TaHUH YICOHBIX M COIMATBHBIX MTPOCKTOB;

dbopMHpOBaHWE HAYYHOTO THUMA  MBINIICHUS, BJIAJACHUC HAYYHOM
TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMU ¥ METOJIAMU;

CTaBUTh U (OPMYJIHpPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa3oBaTEIHLHOM
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3M W aKTYaJM3WpPOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUs], HAXOIUTh apPTYMEHTHI JUTsl JOKa3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUU PEIIICHUS,

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJE pEIIeHUS 3a7aud  pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATH UX JIOCTOBEPHOCTD, IIPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIIEHUBATH MMPUOOPETEHHBIHN OITBIT;

OCYIIECTBJISATh IICJICHAMPABICHHBIN MMOUCK TEPEHOCAa CPEICTB M CIOCOOOB
JEeUCTBUS B MPO(YECCHOHATBHYIO CPEey;

NEPCHOCUTh 3HAHUS B IIO3HABATCIBHYI0O W MPAKTHYECKYIO 001acTH
KU3ZHEIEITEIbHOCTH;

WHTETPUPOBATH 3HAHMS M3 PA3HBIX MIPEAMETHBIX 00IaCTeH;
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BBIJIBUTaTh HOBBIE WJIEH, IPEIaraTh OPUIMHAIBHBIE MOAXO/Abl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) padora ¢ undpopmanmeii:

BJIQJIETh HABBIKAMH MOJIY4YEHUS HHPOPMALIUA U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOATENIBHO  OCYIIECTBJISTH  I[OWCK,  AaHAIW3, CHUCTEMATH3alUI0 U
UHTEPIIPETANIO MHPOPMAIIH PA3IMYHbBIX BUJOB U (POPM MpeacTaBICHUS;

CO3/aBaTh TEKCThl B pa3lIW4HBIX (¢dopMarax C Y4€TOM Ha3HAUYCHUS
uHpOpMallMl W  LEJIEBOW  ayJUTOPUM, BBIOMpas ONTUMAIbHYIO  (Qopmy
IpEJICTaBICHNS U BU3YaJIU3alluy;

OLICHUBATh JOCTOBEPHOCTh, JETUTUMHOCTh MH(OPMALUU, €€ COOTBETCTBUE
IPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCIOJb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJOTM B PEUICHUM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a/1a4 ¢ COOI0IEHUEM TPEOOBAHU SPTOHOMUKH, TEXHUKHU 0€30MMaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMALUOHHOU
0e301acHOCTH;

BJIQJIETh ~ HAaBbIKAMM  pacClO3HaBaHUS WM 3alIUTBl  MH(OpManuwu,
MH(OPMATMOHHOW 0€30MTaCHOCTH JIMYHOCTH.

KOMMyHI/IKaTI/IBHI)Ie YHUBEPCAJIBHBIC yqeﬁnble }ICﬁCTBHﬂ

1) oOmenne:

OCYIIIECTBIATh KOMMYHHUKAITUU BO BCeX cpepax KU3HU;

pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIICHMS, MOHUMAaTh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallud u
YMETh CMSITYaTh KOH(JIUKTHI;

BJIQJICTh  pPa3IMYHBIMM  CcHlocOOaMH  OOUIEHWS U B3aUMOJCHCTBUS,
apryMEHTHPOBAHHO BECTH JIUAJIOT;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PCHMUSI.

2) coBMeCTHas 1eITeJIbHOCTD:

MOHUMAaTh M KCIIO0JIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHAWBUAYaTIbHON
paboTHI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JCHCTBUN C YYETOM OOIMIMX
WHTEPECOB U BOZMOYKHOCTEH KaKIOT0 WICHA KOJIJIEKTHUBA;

MPUHUMATh 1I€JIM  COBMECTHOM  JICATEbHOCTH, OpPraHW30BbIBaTh U
KOOPJAMHHUPOBATH JCUCTBUS MO €€ TOCTUAKECHUIO: COCTABJIATH

IJIaH JEUCTBHUM, pacHpedcisaTb pPOJM C YYETOM MHEHMH YYaCTHUKOB,
00CyXIaTh pe3yJbTaThl COBMECTHOM padOTHI;

OILICHMBATh Kauye€CTBO CBOEr0 BKJAJa U KaXJOr0 yYaCTHHMKA KOMAaHIbl B
OOIIUIA pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPUSIM,;

npeajaraTb HOBBIE TMPOEKTHI, OLEHUBATHL HJEU C TO3UIUA HOBU3HBI,
OPUTHHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh [TO3UTUBHOE CTPATETHMUYECKOE IMIOBEACHUE B PA3JIWYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIUATHUBHBIM.
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PerynsiTuBHbIE YHMBepCcaJbHbIE YYeOHbIe 1eiCTBHUSA

1) camoopranu3anus:

CaMOCTOSITENIbHO OCYLIECTBIIATH MMO3HABATEIIBHYIO JIEITENBHOCTD, BBISABIATH
npo0JIeMbl, CTaBUTh U (HOPMYIIUPOBATH COOCTBEHHBIEC 3aJa4l B 00pa30BaTEIbHON
JEATEeIIbHOCTH U )KM3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO COCTaBJSITh IUJIAH pEIIeHUusT NpoOJieMbl C  YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MIPEATIOYTCHUMH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM,

pacuupsATh paMK1 y4eOHOTO IIpeAMETa HA OCHOBE JIUYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (DOPMUPOBAHUIO U TPOSBICHUIO MIUPOKON SPYAMIIMHU B
pa3HbIX O00JIACTSIX 3HAHWM, IMOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISIM,

BJIaJICTh HaBBIKAMHM  TIO3HABAaTENbHOW  pedJIEeKCMU KaK  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX MPOLECCOB, HX PE3YJIbTAaTOB U
OCHOBAHUI; MCIOJIL30BaTh NPUEMBI pedIEKCUU NJI1 OLICHKU CUTYyalluH, BbIOOpa
BEPHOTO PELICHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI M ApPrYMEHThI JAPYIUX TPU aHaJM3e pPe3yJbTaToOB
JESITETIbHOCTH.

3) npuHATHS ce0s1 M APYTrUX:

MPUHUMATH Ce0sl, MIOHWMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

OPUHUMATh MOTHBBI M apryMEHThl JOPYIMX NPU aHAIM3E PE3yJbTaTOB
JEATEIIbHOCTH;

pU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOTO YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

B nportecce nzyuenus kypca uHGOpMaTUKH 0a30BOTO ypoBHS 6 10 Kiacce
00y4JaroIMMHCs Oy yT TOCTUTHYTHI CIEAYIOIINE MPEIMETHBIC PE3YIbTaThI:

BIIQJICHUE TPEJCTABICHUSIMHA O POJId WHGOPMAIIMUM M CBSI3aHHBIX C HEH
MIPOIICCCOB B MPHUPOJAC, TEXHHKEC W OOIIECTBE, IOHATHIMU «UH(POpMaIus,
«MH(POPMAITMOHHBIHN MPOIIECCH, KCHCTEMAY, KKOMIOHEHTHI CUCTEMBIY, KCHCTEMHBIN
b dexTy, «mHbDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIaJICHUE METOJaMH TIOWCKa WHGoOpMaruu B ceTH VIHTepHeT, yMeHHE
KPUTHYECKH OIICHUBATh HH(POPMAIIHIO, ITOTYYEHHYO0 U3 ceTh HTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHBIC, MPHUBOJUTH TMPUMEPHI
MCTOYHUKOB WX TIOJyYEHUS U HAMPABIICHHSI HCIIOJIb30BAHHS,
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NOHMMAHUE OCHOBHBIX MPUHIUIIOB YCTPOMCTBA M (PYHKIHMOHUPOBAHMS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TEHACHIINNA Pa3BUTHUS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHWE HaBbIKAMHU PabOThI C OMEPAIMOHHBIMU CHUCTEMAaMH, OCHOBHBIMH
BUJIaMH POTPAMMHOT0 00eCTieUeHUs [Tl pEIIeHUs yueOHBIX 3a/1a4 10 BEIOpaHHOU
CHeIHATN3AlINN;

coOmroieHne TpeOOBaHMIM TEXHUKH 0€30MaCHOCTH U TUTHEHBI Mpu padoTe ¢
KOMITBIOTEPAMHU U APYTUMHU KOMIIOHEHTaMHU LHU(PPOBOrOo OKPYKEHHsI, TOHUMAHUE
MPaBOBBIX OCHOB MCIIOJIb30BaHUSI KOMIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX HU
MaTepHayoB, pa3MelEHHbIX B ceTu HTepHET;

NOHMMAHUE OCHOBHBIX TMPUHIMIIOB JIUCKPETU3AIMU DPa3IUYHbIX BHUIOB
uHbOpMallMy, YMEHHUE ONpENeNsITh HHPOPMAIMOHHBIM O0BEM TEKCTOBBIX,
rpauyecKuX U 3BYKOBBIX JAHHBIX MU 3aJJaHHBIX ITapaMeTpax AUCKpPETU3alluu;

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, OMYCKAIOIINe OJHO3HAYHOE
JIEKOIUPOBAHKUE COOOIIEHU (TTpePUKCHBIE KOJIbI);

BJIQJICHHE TEOPETUYECKUM amnmaparoM, TO3BOJSIONUM  OCYHIECTBIATD
NpE/CTaBICHUE 3aJaHHOTO HATypajibHOTO YHCIA B Pa3IUYHBIX CHCTEMax
CUHCTICHUSI, BBIMIOJHATH MPEOOPA30BaHMs JIOTUYECKUX BBIPAKECHHM, HCIOIB3YS
3aKOHBI aJIre0phl JOTUKH;

yMEHHE CO37aBaTh CTPYKTYPHPOBAaHHBICE TEKCTOBBIC JIOKYMEHTBl H
J€MOHCTPAIlMOHHBIE MaTEpPUAJIbI C UCIOJIb30BAHUEM BO3MOYKHOCTENH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIaYHBIX CEPBUCOB;

B nporecce uzyuenus kypca uHGopMaTuKu 6a30BOTO ypoBHS 6 11 Knacce
oOyuaromuMucs OyayT JOCTUTHYTHI CJIETYIOIINE TPEIMETHbIE PE3YIbTaThL:

HaJIMYHUE MPEACTABICHUIN 0 KOMIBIOTEPHBIX CETSIX U UX POJIK B COBPEMEHHOM
MUpe, 00 OOmMX MPUHIUIAX pa3padOTKu W (YHKIMOHUPOBAHUS HWHTEPHET-
MIPUIIOKECHUM;

MOHMMAaHWE Yrpo3 WHPOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB W CPEICTB TPOTUBOACHCTBHUS JTHM Yrpo3aMm, COOJIOJEHUE Mep
0€30IMacHOCTH, MPEAOTBPAIIAIIINX HE3aKOHHOE PACTIPOCTPaHEHHE TIEPCOHATBHBIX
JTaHHBIX;

BIIQJICHHE TEOPETUYECKUM  ammaparoM, TO3BOJSIONIUM  OMPEIENITh
KpaT4yaiiuii myTh BO B3BEIIEHHOM Ipade U KOJUYECTBO MyTel MEKy BEpIIMHAMU
OPUEHTHPOBAHHOTO AllMKINYECKOro rpada;

yMEHHE 4YHUTaTh WU TOHUMATh MPOrPaMMBbl, PEATU3YIOLINE HECIOXKHbIE
aJITOPUTMBI 0OPaOOTKH YKCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCII€ MAaCCUBOB U
CUMBOJIBHBIX CTPOK) Ha BBIOPAHHOM JUIsl HW3Y4YEHHs] YHHBEPCAJIBHOM SI3bIKE
nporpammupoBanusi Bbicokoro ypoBHs (ITackams, Python, Java, C++, C#),
aHaAJIM3UPOBATh AJTOPUTMBI C UCIOJIb30BAaHUEM TAOJUIl TPACCUPOBKH, OMPEIEIATh
0€3 UCIOJIb30BaHMS KOMITBIOTEPA PE3yIbTAThI BBIMOTHEHHS HECIOKHBIX TPOTPAMM,
BKJTFOUAIONTUX ITMKJIBI, BETBICHUSH MOAMPOTPAMMBI, MPHU 3aJaHHBIX HCXOIHBIX
JTaHHBIX, MOIU(UIIMPOBATh TOTOBBIE MPOTPAMMbI JJisi pEIICHHWs HOBBIX 3ajad,
UCIIOJIb30BaTh MX B CBOMX IMpPOrpaMMax B KadyecTBe MHoAanporpamm (mpouemyp,

byHKIUH);
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YMEHUE pPEaiu30BbIBATH HA  BBIOPAHHOM Il U3YYEHHUS  SI3bIKE
nporpamMmupoBanus Beicokoro yposas (Ilackans, Python, Java, C++, C#) Tumnossie
aITOPUTMBI  00paOOTKM dYHCEN, YMCIOBBIX IOCIEIOBATEIbHOCTEH W MAaCCHUBOB:
Ipe/CTaBICHUE 4YKCla B BHAE HAOOpa MPOCTHIX COMHOXXHTEJCH, HaXOXICHHE
MaKCUMaJbHOW (MUHUMAJIbHON) LU(pB HATypadbHOrO YHCIA, 3aMUCAaHHOTO B
CHUCTEME CYMCIEHHS C OCHOBaHHMEM, He mpeBblmaronmM 10, BBIYUCICHUE
OOOOMIEHHBIX  XapaKTepUCTHUK  DJIEMEHTOB  MacCMBa  WJIH  YHCIOBOU
MOCJIEIOBATEILHOCTH (CYMMBI, TMPOU3BENCHUS, CPEAHEr0 apupMEeTUYECKOro,
MUHUMAJIBHOTO ¥  MaKCHUMaJIbHOTO  JJIEMEHTOB, KOJMYECTBA  DJIEMEHTOB,
YAOBIIETBOPSIONIUX 33JJaHHOMY YCJIOBHIO), COPTUPOBKY 3JI€EMEHTOB MacCHUBa,;

YMEHUE UCIOJIb30BaTh TaOJIWyHble (pesIMOHHbIE) ©0a3bl /aHHBIX, B
YACTHOCTH, COCTaBJIAITh 3alpoChl K 0a3aM JaHHBIX (B TOM YHCJE 3alpocChl C
BBIYHCIIIEMBIMUA TIOJISIMU), BBITIOJIHATH COPTUPOBKY W TIOUCK 3amuceid B 0Oaze
JaHHBIX, HAMOJHATH pPa3paOOTaHHYI0 0a3y [aHHBIX, YMEHHE HCIIOIb30BATh
DJIGKTPOHHBIC TAOJHIBI JJIS aHalIW3a, MPEJICTaBiICHUS U OOpabOTKM JTaHHBIX
(BKJTIOYAsi BBIYMCIEHHUE CYMMBI, CPEIHEro apu(pMeTuyecKoro, HauOOJIBIIETO U
HAaMMEHBILIETO 3HAYEHH, pelIeHue YPaBHEHH );

YMEHHE HCIIOJIb30BaTh KOMITBIOTEPHO-MaTEMaTHUECKHE MOICIH JIJIsl aHAIIN3a
00BEKTOB U MPOIIECCOB: (POPMYIUPOBATH IIETh MOICTUPOBAHUS, BHITIONHATH AaHATIN3
pe3yNbTaTOB, IMOJYYCHHBIX B XOJE€ MOJEIMPOBAHUS, OICHHBAaTh COOTBETCTBHE
MOJIETIN MOJIEIUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTaBIATh PE3yJbTaThl
MOJICIMPOBAHUS B HATJISITHOM BHJIE;

YMEHHE OpPraHU30BBbIBaTh JMYHOE HH(POPMALMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BaHUEM PA3TUYHBIX HU(MPOBBIX TEXHOJIOTH, TOHHUMaHUE BO3MOKHOCTEN
U(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIyT, HU(PPOBBIX 00pa30BaTEIBHBIX
CEPBUCOB, IIOHMMaHHE  BO3MOXHOCTEM W  OIrPAHUYEHUM  TEXHOJIOTHUMU
UCKYCCTBEHHOT'O MHTEJJIEKTA B PA3IMUHBIX 00JIACTAX, HATMYHE MPEACTaBICHUN 00
UCTIOJIb30BaHUU MH(POPMAITMOHHBIX TEXHOJIOTHIA B PA3TUYHBIX MPO(ecCrnoHaTbHBIX

cepax.
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4. TEMATUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Bceer KomnuectB Konuuects BocnuraTenbHb
HaunmenoBanue o 0 0 1 aCeKT
paszenos 4aco KOHTPOJIbH MPaKTHYECK HoP
B bIX paboT  uX paboT
Paznen 1. [ludposas rpaMOTHOCTH — 64
O06magare
IIpE/ICTaBICHHE
KommnbroTep: Mp oﬂ
anmnapaTHoe U .
P COBPEMEHHOI bubmmoreka [JOK
1. nporpammHOe - .
6 2 Hay4HOU https://m.edsoo.ru/af8
1 | oOecreuenue,
9 KapTuHe mupa,  b25f4
(aiimoBas
JOCTHUKEHUSIX
cucTema
HayKH U
TEXHHUKHU
Paznen 2. Teopernueckne 0cHOBBI HHQOpMATHKH — 214
AprymeHTHpoBa
HHO BBIpa)KaTh
Nudopmanus
opman IIOHUMAaHUeE bubnunoreka LIOK
2. " )
1 undopmaron 5 1 3HaveHus Hayku https://m.edsoo.ru/af8
pMart B KU3HU b25f4
HBIE TPOLIECCHI .
POCCHICKOTO
oOuiecTBa
Ob6nanathb
MIpe/ICTaBICHHE
MO
2 [IpencraBnenu COBPEMEHHOM bubmuoreka [JOK
2' e undpopmarn . 8 HAY4YHOUH https://m.edsoo.ru/af8
B KOMITBIOTEPE KapTuHe mupa,  b25f4
JOCTHKEHUSIX
HayKH U
TEXHUKHU
JemoncTpuposa
Th HaBBIKU
KPUTUYIECKOTO
MBIIIICHHS,
DneMeHThI ONpeeICHUS bubmuoreka [IOK
anreopbl 8 1 JIOCTOBEPHOM https://m.edsoo.ru/af8
JIOTHKH Hay4YHOH b25f4
nHpopmanuu u
KPUTUKU
AHTHHAYIHBIX
MPEJICTABICHUN

Paznen 3. MadopmanioHHple TEXHOJIOTHH — 74

17



https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4

JlesTenpHO

BBIPAKATh
Texnonoruu MM03HABATEIHHBI
00paboTKu € UHTEPECHI B
3 TEKCTOBOM, pa3HbIX bubnunoreka LIOK
1' rpapuueckoii u 7 2 MIPEIMETHBIX https://m.edsoo.ru/af8
MYJIbTUMEUH obJacTsix ¢ b25f4
HOU YYETOM CBOUX
uHpOopMaIU HUHTEPECOB,
CIIOCOOHOCTEH,
JIOCTUKEHHUI
OBIIEE
KOJIMYECTBO 34 4
YACOB I1O
I[TPOI'PAMME
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https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4

11 KITACC

Ne Bce | Koommuecr | Kosmyects | BocnurarensH
11/- HaumenoBan |ro BO 0 bIi aCIEKT
He pas3aesioB Yyac | KOHTPOJb | IpaKTHYec LHOP
n
OB HBIX padoT | Kux pador
Pasnea 1. [lu¢gposas rpaMmoTHOCTH — 84
HesitenbHO
BBbIpaXarhb
MO3HABaTEIbH
ble UHTEPECHI B
CereBbie
pa3HbIX bubnuotexa [JOK
1. | uadopmarmon
P 5 1 MPEAMETHBIX https://m.edsoo.ru/f4
o0nacTsx ¢ 7857e0
TEXHOJIOTHUHI ..
y4€TOM CBOUX
WHTEPECOB,
CIIOCOOHOCTEH,
JIOCTUKEHHI
AprymMeHTHpoB
aHHO
BBIPaXaTh
OCHOBBI P bu6nmorexa [IOK
1. . MOHUMaHHUE
COLMAIIbHOM 3 https://m.edsoo.ru/f4
2 3HAuEHHUS
UH(OPMATHUKH 7857e0
HAYKH B )KU3HU
pOCCHIICKOTO
o01iecTBa
Pasnea 2. Teoperuueckue 0CHOBbI HHPOPMATHKH — 54
JlemoHCTpHpOB
aTh HaBBIKU
KPUTHUIECKOTO
MBIIUTICHHUS,
HNudopmannon OIpEICIICHUS
2 Hoeq) ’ Z[OETOBepHOﬁ Bubmiorexa IJOK
' ) 1 1 5 https://m.edsoo.ru/f4
1 | momenupoBaHu Hay4YHOU
7857e0
e UHpOpPMALIUU U
KPUTUKA
AHTHUHAYYHBIX
MpeACTaBICHU
1
Pa3zpnen 3. Anroputmsl 1 nporpaMmmupoBanue — 11y
ApryMeHTHpOB
aHHO
ANTOPUTMEI U BBIPAXKATh
3 3J1eM£HTLI HOII-:I/IMaHI/Ie Bubmuorexa LIOK
1' DOLDAMMIDOE 11 1 1 — https://m.edsoo.ru/f4
POTpaMMHp 7857¢0
aHus HAyKH B )KU3HH
pOCCHIICKOTO
o01iecTBa

Paznea 4. Unpopmaumonnbie TexHojoruu — 104
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https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0

4. | DIeKTpOHHbIE
TaOIUIBI

[EEN

JemoHcTpHUpOB
aTh HaBBIKU
KPUTHYECKOTO
MBIILUICHHUS,
olpeaeNeHus
JIOCTOBEPHOM
Hay4HOU
uHdopmanuu u
KPUTUKU
AHTHUHAYYHBIX
IIpE/ICTaBICHU
i

bubnunoreka LIOK
https://m.edsoo.ru/f4
7857e0

ba3e!r ma"HHbBIX

HesitenbHO
BBIPAKATH
IM03HaBaTEIIbH
bI€ UHTEPECHI B
pa3HBIX
MPEAMETHBIX
obnacTix ¢
y4ETOM CBOUX
HHTEPECOB,
CIIOCOOHOCTEH,
NOCTW)KEHU

bubnuorexa [IOK
https://m.edsoo.ru/f4
7857e0

Cpenctna
HCKYCCTBEHHO
IO WHTEJUIEKTa

B

O6nanars
IIPE/ICTABIICHA
eM 0
COBPEMEHHOM
Hay4YHOU
KapTUHE MHPA,
JIOCTUKEHUAX
HayKH U
TEXHUKHU

bu6anoreka LIOK
https://m.edsoo.ru/f4
7857¢e0

OBILIEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

34
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5.

IHOYPOYHOE IINTAHUPOBAHUE
10 KJTACC (0a30Bblii ypoBeHb)

Ne HaumenoBaHue
/i pasuena

Tema ypoka

KommuectBo

qaCcoB

[ara

IJ1aH

(dhakr

KoppekTupoBka

udposas
IpPaMOTHOCTh

TexHuka 6€30aCHOCTH
Y THUTHEHA MPU paboTe ¢
KOMIIBIOTEpaMHU.
[Ipunnune paboTeI
KOMIIbIOTEpA
TenaeHuu pa3BUTHS
KOMITBIOTEPHBIX
TEXHOJIOT I

[IporpammHuoe
oOecrieueHue
KOMITBIOTEpa

[IpakTuueckas pabora
Nel "Onepanuu ¢
daiinamu 1 nankamu'

[IpakTuueckas pabora
Ne2 "PaboTa ¢
MIPUKJIATHBIM
MPOrPaMMHBIM
obOecneyeHnem"

3aK0HOJATEILCTBO
Poccuiickoit
®denepanun B 001aCTH
MIPOTrPaMMHOTO
o0OecreyeHus

Teopernueckue
OCHOBBI
UH(POPMATUKH

JIBonuHoe
KOIMPOBAHUE

21

10

[Tonxoawl K U3MEPEHUIO
uHpopMaIu
Nudopmannronusie
npoueccol. [lepenaya u
XpaHeHue HHPOopMaIIH

O6paboTka
uHpopmanuu

11

CucreMbl, KOMITOHEHTBI
CHCTEM U UX
B3aUMOJICHICTBHE

21




12

CucreMbl CUUCIIEHUS

13

14

Anroput™Msl nepeBosa
yucen u3 P-nanHoi
CHUCTEMbI CUHMCIICHUS B
JECSATHYHYIO U 00PaTHO

JBomunasl,
BOCbMEpUYHAs U
HIeCTHaAATepUIHAS
CHCTEMbI CUUCIICHUS

15

KonTtponsHas pabora
o TeMe «CHUCTEMEI
CUHCIICHUI

16

17
18

Apudmernaeckue
orepalyy B
MTO3ULMOHHBIX
CUCTEMaX CUUCIICHHUS
[IpencraBnenue uebix
Y BEIIECTBEHHBIX YHCEIl
B MIaMSITU KOMIIBIOTEPA

KO,I[I/IpOBaHI/Ie TCKCTOB

Koauposanue
M300paKCHUH

19

Konuposanue 3Byka

20

21

22

Bricka3piBaHus.
Jlornueckue onepanuu

Jlornueckue
BbIpakeHUs. TaOmuIbr
UCTUHHOCTH
JIOTHYECKHUX
BBIPaKCHU I
Jlornueckue onepauuu
U OIepaluu Hajl
MHOKECTBAMH

R

23

24

3aKoHbI AJIreOpsl
JIOTUKH

Pemenne npocrenmmx
JIOTHYECKHUX YPABHEHUH

25

Jlornueckue QyHKINU.
[Toctpoenue
JIOTUYECKOTO
BBIPKEHUS C TAHHOU
TaOIHUIEH HICTUHHOCTH

26

27

Jlornyeckue >eMeEHTHI
KOMIIbIOTEpA

KonTponbnas padora
0 TeMe
"Teopernueckue
OCHOBBI HH(pOpMaTUKH"
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28

29

WNudopmannonssle
TEXHOJOTUU

[IpakTrueckas pabora
Ne3 "TekcToBBIN
MPOIIECCOP U €TO
0a30BbIE
BO3MOKHOCTH"

Komnekrusnas pabota
C IOKyMEHTOM.
[IpaBuna opopmienus

pedepara

30

PacrpoBas rpaduka

31

BekTopHas rpaduka

32

33

[IpakTrueckas pabora
N4 "Co3znmanue u
npeoOpazoBaHue
ayIMOBHU3yaJIbHBIX
00BEKTOB.
Komnerorepubie
npe3eHTanuun”

KonTponbnas pabota
o Teme "TexHonoruu
00pabOTKHU TEKCTOBOM,
rpaduueckoil u
MYJbTUMEIUNHON
uHpopmanuu"

34

[TpunHIUTIBI
IOCTPOEHHUS U
pEIaKTUPOBAHUS
TPEXMEPHBIX MOJIEIIEH
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Ne
n/n

HaumenoBanue
pasnena

Mudposas
rpaMOTHOCTh

11 KJIACC
(0a30BbIi YPOBEHB)

Konnu
Tema ypoxka €CTBO
4acoB

8

[IpuHIKIIBI TOCTPOCHUS U
anmnapaTHble KOMIIOHEHTBI
KOMITBIOTEPHBIX CETEH.

Ceressie npoTokoJibl. CeTh 1
HNutepner. Anpecanus B

cetu Murepner. Cucrema
JTOMEHHBIX UMEH

Beb6-caiit. Beb-cTpanuna.
B3aumoneiictBue 6paysepa ¢
BeO-CEepBEPOM.

JInHaMu4yeckue CTpaHULIbL. 1
Pa3paboTrka unTepHeT-
MPWIOKEHUH (CaiiTOB).

CereBoe xpaHeHUE JaHHBIX

[IpakTrueckas pabora
Nel"Bubl 1esiTeENLHOCTH B
cetu Unatepuet. CepBuch
WuTepuera"

Jlara

IJ1aH

¢bakr

Koppexktup
OBKa

Cereoii atuker. [Ipobiema
MOJUTMHHOCTH TOJTy4€HHON 1
uHpopmanuu

I'ocynapcTBeHHbIE
OJICKTPOHHBIC CEPBUCHI U
ycayrd. OTKpbITbIE
o0Opa3oBaTeNbHbIE PECYPCHI

TexHOTeHHBIE N

SKOHOMHUYECKUE YTPO3bI,
CBSI3aHHEBIC C

ucroyibzoBanneM MKT. 1
3amuTa HHPOpMaIUH U
nH(pOpMaIMOHHAS

0€30IacHOCTD

BpenoHnocHoe iporpaMmMHOe
o0ecIieueHne 1 CIIoCOObI 1
0OpBOBI ¢ HUM

Opranuzanyst JIJMYHOTO
apxuBa MHGOpPMAIUH.
Nudopmanmonnbie
TEXHOJIOTHH U
npodeccuoHaIbHas
JesITeIbHOCTh
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Teopernueckue
OCHOBBI
HHpopMaATHKH

10

11

12

13

AJITOPUTMBI B
NpPorpaMMHpPOBaHuUeE

Mogenu 1 MOaEIMpOBaHUE.
[IpencraBnenue
pe3yIbTaTOB
MOJIETTUPOBAHUS

[IpakTrueckas padota No2
"I'padsl. Pemenne
AIrOPUTMHUYECKUX 3a7a4,
CBSI3aHHBIX C aHAJIN30M
rpacoB"

JepeBbs. JIMCKpETHBIE UTPBI
JBYX UTPOKOB C IIOJHON
nHpopmaruen
Ucnons3oBanue rpadoB u
JIEPEBHEB MPU OMTUCAHUU
00BEKTOB U MPOLIECCOB
OKPY’KaloILero MUpa

KontposbHas padoTta mo
teme "NHpopmaninonHoe
MoJieupoBanue"

11

14

AHanM3 alropuTMOB. DTaIlbl
pelieHus 3a1ay Ha
KOMIThIOTEpE

15

16

SI3BIK MPOrpaMMHPOBAHHS.
OcHOBHBIE KOHCTPYKIIUU
SI3bIKA TPOrPaMMUPOBAHUS.
Tumel JaHHBIX

Betrsnenus. CoctaBHbIe
YCIIOBHUSI

17

[uxkiel ¢ ycnoBueMm. L{ukisl
10 IEPEMEHHOU

18

Pa3pabotka u mporpamMmMmHas
peanu3anys aaropuTMoB
PEIICHNA THITOBBIX 3a1a4

19

20

Pa3pabotka u mporpamMmMmHas
peanu3aius aaropuTMoB
pEeLICHUS 3a/1a4 METOZIOM
nepebopa

OO6paboTka CHUMBOJIBHBIX
JTAHHBIX

21

22

TaOnuyHbIe BETHYNHBI
(MaccuBbl)

[TpakTrueckas pabota Ne3
"CopTHpOBKa OTHOMEPHOTO
MaccuBa"
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23

ITognporpammsl 1

KonTtponsHas pabora no
Teme "AJIrOpUTMBI U

24 1
3JIEMEHTHI
porpaMmmupoBanus"

HNudopmaunonnbie 10
TEXHOJIOTHH

o5 Amnanu3 nanabix. OCHOBHbBIE 1
3a/la4yM aHaJIu3a JaHHbIX
[TocnenoBarenbHOCTD

26 pElICHHUs 3a/1a4 aHaIH3a 1
JTAHHBIX

97 AHanu3 1aHHBIX C IOMOIIIBIO 1
ANEKTPOHHBIX TAOJIHII
[IpakTuueckas pabora No4

28 "KommnbrorepHo- 1
MaremMaTudeckue mojenu"

29 Pabota c r0T0130171 1
KOMITBIOTEPHOU MOJIEITBIO
HucneHHoe peneHue

30 ypaBHEHUH C TOMOIIBIO 1
noadopa napamerpa

31 Tabnuunble (pensiLrOHHbIE) 1
0a3bl JaHHBIX

30 Pabota c rotoBoii 6a3oii 1
JTAHHBIX

33 CpencTBa HCKYCCTBEHHOTO 1
WHTEJUICKTa
[IepcnekTBEI pa3BUTHUSA

34 KOMITBIOTEPHBIX 1

HMHTCJUICKTYAJIbHBIX CUCTEM
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6. IHEPEYEHb (KOAU®UKATOP) PACITPEJEJIEHHBIX ITO
KJIACCAM ITPOBEPSIEMbBIX TPEFOBAHUMH K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OFPA30BATEJIbHOM ITPOI'PAMMBI

OCHOBHOT 'O OBIIET'O OBPA3OBAHMUSA U DJIEMEHTOB
COLEPKAHUA IO HHOPOPMATHUKE
[TpoBepsiembie TpeOOBaHMS K pe3yIbTaTaM OCBOCHHUS OCHOBHOI
oOpa3zoBarensHOM mporpaMmsl (10 kmacc)

Ko N
. (?Be 4EMOLO [TpoBepsieMbie TIpeAMETHBIC PE3YJIbTAThl OCBOCHUS OCHOBHOM

POBEp 00pa30BaTeNbHON MPOTrpaMMEBI CPEHETO 00IIero 00pa3oBaHus
pe3ybTara

1 ITo Teme «IludpoBas TpaMOTHOCTBY

Brnanenue mpexacraBieHUsIMH O oM MH(GOpPMALMK U CBSI3aHHBIX C HeEH
MPOIIECCOB B MPHUPOJIE, TEXHUKE M OOIIECTBE, MOHATHAMHU «HH(POPMAIUI»,
«MH(OPMAIIMOHHBII POLIECCY, «CHCTEMa», «KOMIIOHEHTBI CUCTEMBI,
11 «cucteMHblii 3 dexr», «uHPOPMAIMOHHAS  CUCTEMa», «CHCTEMa
yIpaBJIeHUs»; BIIaICHUE METOIaMU IIoMcKa HHpopMaluu B ceTy IHTepHeT;
YMEHUE KPHUTUYECKH OLECHUBATh WH(GOPMAIHIO, TMOJYYCHHYIO H3 CETH
HNuTepuer

YMeHue XapaKTCpU30BaATb OoJIBIIINE JaHHBIC, IIPUBOAWUTL IIPHMCPLBI
HCTOYHHMUKOB UX IOJTYYCHHA W HAITPABJICHUA MCIIOJIB30BAHUS

1.2

[loHrnMaHMe OCHOBHBIX IMPHHIMUIIOB YCTPOWCTBA M (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHIEHIUI
1.3 pa3BUTHS KOMIBIOTEPHBIX TEXHOJOIHH; BJIaZIcHME HaBbIKaMHU padOThl ¢
ONEPAllMOHHBIMA CHUCTEMaMU M OCHOBHBIMM BHJAMH IPOIPAMMHOIO
oOecnieueHus J1s pelieHrs yueOHbIX 3aa4 10 BHIOpaHHOM crienranu3aluu

2 [To Teme «TeopeTrueckue 0CHOBBI HH(POPMATUKI)

IlonnManne OCHOBHBIX MNPUHIHUIIOB JUCKPETU3ALUN PAa3JIUYHBIX BH/I0B
I/IH(I)OpMaL[I/II/I; YMCHUC ONPCACIIATh I/IH(l)OpMaI_[I/IOHHHﬁ 00BEM TCKCTOBBIX,

2.1
rpadguyeckux M 3BYKOBBIX JIaHHBIX IIpU 3aJlaHHBIX [apaMmeTpax
JUCKPETU3AIUU
YMeHue CTpoUTh HEpPaBHOMEPHBIE KOJBI, JIOIYCKAIOIIHUE OJHO3HAYHOE
29 JNEKOIUPOBaHUE cooOmeHuit  (mpeduKCHbIE KOJbI);  HCIOJIH30BaTh
' MPOCTEHIINE KOJbl, KOTOpble MO3BOJSIOT OOHApyKHWBaTh U HCIPABIIATH
OLIMOKYU IpHU Nepeade JaHHbIX
Brnagenue TeopeTnueckuM anmapaToM, IO3BOJISIONIMM OCYIIECTBISATH
2.3 IIPEICTABICHUE 33JaHHOIO HATYpPaJbHOI'O UMCIIA B Pa3IMYHBIX CHUCTEMAX
CUHCTICHUS
BrnageHnne TeopeTMdYeCKMM — amnmapaToM, IO3BOJIAIOIIMM  BBIIOJHATH
2.4 Mpeo0pa3oBaHUs JOTHUYECKUX BBIPAXKEHUN, HCIIONB3Ysl 3aKOHBI anreOpbl
JIOTUKH
3 ITo Teme «MHpOpPMAITMOHHBIE TEXHOJIOTHH»

YMeHune co31aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
3.1 JIEMOHCTPAIIMOHHBIE MaTe€pUalibl C UCIOJb30BAHUEM BO3MOXKHOCTEH
COBPEMEHHBIX IPOTPAMMHBIX CPEJICTB M 0OJIAYHBIX CEPBUCOB

YMeHue WHCmoiab30BaTh TaONMMUYHBIE (PENSIUOHHBIE) 0a3bl JAaHHBIX, B
YaCTHOCTH, COCTABJISITH 3ampochl B 0a3ax MdaHHBIX (B TOM YHCIE
BBIYHCIISIEMBIC 3aIIPOCHI), BBIIOJIHATH COPTUPOBKY U MOMCK 3amuceil B 6a3e
JTAHHBIX; HAMOJHATH pa3paboTaHHyI0 0a3y JaHHBIX

3.2
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YMmenue HCIIOJb30BaTh 9JICKTPOHHBIC Ta6.]II/II_H:I JIA aHaJIn3a,
IpCACTaBICHUA H 06pa6OTKI/I JaHHBIX (BKJ'IIO‘laH BBIYHUCIICHUC CYMMBI,

3.3 .
cpenHero apu(MeTH4ecKoro, HauOOIBIIEr0 M HAWUMEHBIIETO 3HAYCHUH,
peleHue ypaBHCHHH )

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOI
oOpazoBaTeapHOM porpaMmal (11 kimacc)

Kon .

HpOBCpHCMHe MNPEAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOU
MPOBEPSEMOTO Iy

00pa30BaTeNbHON MPOTrpaMMbI CPETHETO 00IIero 00pa3oBaHus
pe3yJibTaTta

1 I[To Teme «IludpoBast rpaMOTHOCTH»

Hannuue npencraBieHU O KOMIBIOTEPHBIX CETSIX W UX pOIU B
11 COBPEMEHHOM MHpe; 00 o0mmMx mNpUHOHIAX Pa3pabdOTKu |
(YHKLIMOHUPOBAHUS MHTEPHET-ITPUIIOKECHUN

YMeHue OpraHu30BbIBaTh JHMYHOE HMH(MOPMALMOHHOE HPOCTPAHCTBO C
UCTIOJIB30BAHUEM  PA3JIMYHBIX  CPEACTB  MH(POBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXHOCTEH LHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX
ycinyr,  nudpoBbIX — 00pa30BaTENBHBIX ~ CEPBUCOB;  MTOHWMAaHHE

12 BO3MOXKHOCTEI M OIPaHUYECHMM  TEXHOJIOTMH  MCKYCCTBEHHOI'O
MHTEJJIEKTa B PA3IMYHBIX O00JIACTAX; HAJIM4YUE MpeACTaBIeHU 00
UCMOJIb30BaHUU  WHGOPMALIMOHHBIX  TEXHOJOTMH B  Pa3JIMUHBIX
npodecCHOHATBHBIX chepax

2 ITo Teme «Teoperuueckue OCHOBbI UH(OPMATUKH»

Bnagenue TeopeTMyecKuM amnmaparoM, IO3BOJISIOLIUM OINpPEAEsATh
2.1 KpaTyaiiuii myTh BO B3BEIIEHHOM Ipade M KOJMYECTBO MyTeH MEXIy
BEpIIMHAMU OPUEHTHUPOBAHHOTO alIMKINYECKOro rpada

3 ITo Teme «AITOPUTMBI M IPOIPAMMHUPOBAHKE)

YMeHue 4uTath W MOHMMATH TPOTPAMMBI, PEATH3YIOIINE HECIOXKHBIC
ANTrOPUTMBI 00PaOOTKM YUCIOBBIX M TEKCTOBBIX JaHHBIX (B TOM YHCIIE
MAacCHBOB ¥ CHMBOJIbHBIX CTPOK) Ha BBIOpAaHHOM [UISI HM3ydYeHUs
YHUBEPCATHLHOM SI3bIKE IPOrpaMMUpPOBaHUs BhIcOKOro ypoBHs ([Tackanb,
3.1 Python, Java, C++, C#); yMeHHe aHAIW3UPOBaTh AJITOPUTMBI C
MCIOJIb30BaHNEM TaOIUI] TPACCUPOBKH; OMPEAEIATh O€3 NCTIOIB30BaHUS
KOMITBIOTEpPA  PE3yJIbTAaThl  BBIMOJHCHHUS  HECIIOKHBIX  MPOTPaMM,
BKJIIOUAIONITUX ITUKJIbI, BETBICHUS M MOANPOTPAMMBI, MPH 3aJaHHBIX
MCXOHBIX JIAHHBIX

VYMmenue MO)II/I(i)I/IHI/IpOBaTI) TOTOBBIC MpPOrpaMMbl I PCUHICHUA HOBBIX
3.2 3aaa4, UCII0JIb30BATh X B CBOUX IIPpOrpaMMax B Ka4uCCTBC MMOAIIPOTrpaMM
(poutenyp, GyHKIui)

YMeHne peann3oBaTh JTAlbl PEUICHUs 3a/lad Ha KOMITBIOTEPE; YMEHHUE
pean30BbIBAaTh HA BHIOPAHHOM IS H3yUEHUS S3bIKEe IPOrPaMMUPOBAHUS
Beicokoro ypoBHs (ITackams, Python, Java, C++, C#) Tumnossie
AITOPUTMBI  00OpPabOTKM YHCEN, YWCIOBBIX TIOCIENIOBATEIBHOCTEH U
MacCHBOB: TMpEACTaBIIEHHE 4HclIa B BHAE Habopa MPOCTHIX
COMHOXHTEINEH; HaX0XJICHHE MaKCUMAIbHOW (MHUHHMAIBHOW) IUGPHI
HATYpaJIbHOI'O YKCIIa, 3a[IMCAHHOTO B CUCTEME CUMCIIEHHSI C OCHOBAHUEM,
He mpeBbimaromM 10; BbIYHCIEHHE OOOOMIEHHBIX XapaKTEPUCTHK
AIIEMEHTOB MAacCHMBa WJIM YHUCJIOBOM MOCIEIOBATEIBHOCTH (CyMMBI,
MPOU3BECHUS  CPEAHEr0  apu(PMEeTHYEeCKOro, MHUHHUMAIBHOTO U

3.3

28




MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA SJIEMEHTOB, YOBJIECTBOPSIOIINX
3aJJaHHOMY YCJIOBHIO); COPTUPOBKY 3JI€EMEHTOB MacCcHBa

4 ITo reme «MHpOpMaIIIOHHBIE TEXHOJIOTHI

YMeHHe HCIOoJIb30BaTh KOMIBIOTEPHO-MaTeMaTHUYECKUe MOJENIU s
aHanm3a 00BEKTOB M MPOLECCOB: (POPMYITHPOBATH 1€ MOJCTUPOBAHHUSA,

4.1 BBITIOJHATE aHAJIW3 PE3YJIbTATOB, IMOJTYYCHHBIX B XO04€ MOJCIMPOBAHNA,

OLICHUBATh AJCKBAaTHOCTb MOJEIN MOJACIHPYEMOMY OOBEKTy WIH
IIPOLIECCY; IPEACTABIATH PE3YAbTAaThl MOJACIUPOBAHUSA B HATJIAIHOM BHJIE

[IpoBepsiemsbie aemMeHThI coaeprkanus (10 kiacc)

Kon

[IpoBepsieMblii 3JEMEHT COJICPHKAHUS

[{udposasi rpaMOTHOCTH

11

[lpunuunsr  pabotbl  kommbioTepa. llepcoHanbHblii  kommbroTep.  BriOop
KOH(Urypaluy KOMIbIOTEPA B 3aBUCUMOCTH OT peIllaeMbIX 3ajiay

1.2

OCHOBHBIE TEHACHIIMU PA3BUTHUS KOMIBIOTEPHBIX TexHosoruil. llapannenbHbie
BBIYUCIICHHUS. MHorormpoIeccopHbie CHUCTEMBI. CyTepKOMITbIOTEPHI.
MukpokoHTpoJuiepsl. POOOTH3MPOBAaHHBIE MPOU3BOICTBA

1.3

QaitnoBas cuctema. [louck B (aiinoBoit cucteme. OpraHuzanusi XpaHeHUS U
00pabOTKM AAHHBIX C HUCMOJIB30BAaHUEM MHTEPHET-CEPBUCOB, OOJIAYHBIX TEXHOJIOTHIA
1 MOOUJIBHBIX YCTPOMCTB

Teopernueckrue 0CHOBbI HHPOPMATUKHI

2.1

Wudopmanus, JaHHbIE M 3HAHHUSA. YHUBEPCAIBHOCTh JUCKPETHOIO IMPEICTABICHUS
uHpopmanuu. J[BOUYHOE KOJAUPOBAHHE

2.2

PaBHOMepHHe 1 HCPABHOMCPHBIC KOIBI. YcaoBue MaHo

2.3

IMonxompl k u3Mepenuto uHpopMmanuu. CymnHOCTb 00BEMHOTO (a(haBUTHOIO)
noaxoja K W3MEpPeHUI0 HH(OpMalUuM, OIpeAesieHne OuTta ¢ TOYKH 3PEHHS
an(aBUTHOTO MOJXOMAA, CBSI3b MEXIy pa3MepoM andaButa ¥ HWH(GOPMAIUOHHBIM
BECOM CHMBOJIa (B MPEIITOJIOKCHHH O PAaBHOBEPOSTHOCTH TOSIBIICHUS CUMBOJIOB),
CBSI3b MEXIY €IMHHIIAMHM H3MepeHuss umHopmaruu: out, Oait, KoOaiir, MoOaiir,
['6aiir. CymiHocTh CcoOEpXKaTEIbHOTO (BEPOSITHOCTHOTO) TOAXO0/a K H3MEPEHUIO
uH(OpMaIInH, ONIpe/ieTIieHre OUTa ¢ MO3UIUHU COACPKAHHS COOOIITCHHIS

2.4

WNudopmannonnsie npoueccol. Ilepenaua uHdopmanuu. VcTouHUK, NPUEMHUK,
KaHajl CBSI3U, CHUTHAJ, KojaupoBaHue. Vckaxenue uHpopMmanuu Opu Iepenadye.
CkopocTh mepenauu JaHHBIX MO KaHaldy CBA3M. XpaHeHue uHpopmanuu, o0bEM
aMsITH

2.5

Cuctembl. KOMIOHEHTHI cHCTEMBI U UX B3aumojeicTBue. CHUCTEMBI yHpaBJiICHUS.
Ynpasnenue kak nHGopMannoHHbIN nporiecc. OOpaTHas CBA3b

2.6

Cuctemsl cuuciienus. PazBEépHyTas 3anKch LEIbIX U IPOOHBIX YMCET B MO3UIIMOHHBIX
cucteMmax cuucienus. CBolcTBa MO3UIIMOHHON 3alyCH YMcia: KOJIUYECTBO U(p B
3alMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHHME CHCTEMBI CUMCIIEHUS. AJITOPUTM
MepeBo/ia 1eJIoro Yyucia u3 P-nYHON CUCTEMBI CUMCIICHUS B JECATHUHYIO. AJITOPUTM
nepeBosia KOHeUHOW P-nuHO#i npoOu B AeCATHUHYIO. AJTOPUTM IepeBojia LENIOro
quclia U3 JECITUYHOM cUCTeMbl cuucienus B P-nunyro. /[BonuHas, BocbMepu4Has 1
LIECTHAALUATEPUYHAs] CUCTEMBbl CYMCIICHMs, IIEPEBOA 4YMCEII MEXAY OJTUMHU
cucreMaMu. ApudmMeTnyecKre ornepaii B MO3UIUOHHBIX CHCTEMaX CUMCIECHUS

2.7

HpeHCTaBJ'IeHI/Ie HEJIBIX U BEHICCTBCHHBIX YKUCCII B MMAMATH KOMITBIOTEPA
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2.8

Komuposanue tekcroB. Kogupoka ASCIIl. OnnoOGaiitHbie koaupoBku. CtanaapT
UNICODE. KommpoBka UTF-8. Omnpenenenue wuHPOPMAIMOHHOTO 00BEMaA
TEKCTOBBIX COOOIIECHUI

2.9

KomupoBanue wuzobpaxenwmii. OleHka HHDOPMANMOHHOTO 00BEMA pPacTPOBOTO
rpaduuecKoro U300pakeHUs TPU 3alaHHOM pa3pelieHUH U TIIyOHHE KOJIUPOBAHHUSI
nsera. Koguposanwe 3Byka. OrieHKa HHPOPMAIIMOHHOTO 00hEMA 3BYKOBBIX JTAHHBIX
IIPH 33JJAHHBIX YaCTOTE TUCKPETU3AIMH U Pa3PsAHOCTH KOJIUPOBAHHSI

2.10

Anrebpa noruku. BeickaspiBanus. Jlorndeckue onepauuu. Tabauibsl HCTUHHOCTH
JIOTUYECKUX  OIepaludl  «JU3BbIOHKLUA»,  «KOHBIOHKLHUS»,  «MHBEPCHUN»,
«MMIUIMKaLUs», «IKBUBAJleHUUs». Jlormueckue BbIpaxkeHus. Brruucnenue
JIOTUYECKOr0 3HAYEHUS COCTABHOI'O BBICKA3BIBAHUS IIPU H3BECTHBIX 3HAYCHUAX
BXOJSIIMX B HEro JJEMEHTapHbIX BBICKAa3bIBaHMM. TaOJaMIbI HCTHUHHOCTH
JIOTUYECKUX BBIpAKECHMM. Jlornueckue omnepanuu U ONEpanvy HaJl MHOKECTBAMHU.
ITpumepbl 3aKOHOB anreOphl JOTUKU. DKBHUBAJICHTHBIE PE0OPa30BaHMs JIOTHUECKUX
BbIpakeHuil. Jlornueckue ¢yHkuuu. IlocTpoeHue JOrMyecKoro BBIPAKEHUS C
JaHHOM Tabnuued UCTHUHHOCTU. Jlormuyeckue sJIeMEHTbl KOMIbiOTepa. Tpurrep.
Cymmarop. IlocTpoeHune cxembl Ha JIOTUYECKUX D3JIEMEHTaX IO JIOTMYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTHUECKOTO BBIPAKEHHUSI 110 JIOTHYECKOU CXEMeE

HNudopmalinoHHbIe TEXHOJIOTUU

3.1

TexcroBblit  mpoueccop. PemaktupoBanue wu  ¢opmarupoBanue. Ilposepka
opdporpadpuun u rpammarukud. CpeicTBa TOWUCKA M aBTO3aMEHBI B TEKCTOBOM
nporeccope. Mcnonb3oBanue ctuieid. CTpyKTypUpOBaHHBIE TEKCTOBBIE TOKYMEHTBHI.
CHocku, ornasinenue. O6snaunblie cepBuchl. KomuiektuBHas paboTta ¢ JOKYMEHTOM.
WHCTpyMeHTBl peleH3UpoBaHNs B TEKCTOBBIX INpoleccopax. JlemoBas nepenucka.
Pedepar. IlpaBuna uutupoBaHus HCTOYHUKOB M opopmiieHUs Onbnnorpapuyeckux
ccbuloK. OdopMiieHne crucka JIUTepaTypsbl

[TpoBepsiembie anemenTsl conepxkanus (11 knacc)

Kon

HpOBepHeMHﬁ QJICMCHT COACPIKAHUSA

[{udposasi rpaMOTHOCTh

11

[IpuHIMIIBI TOCTPOEHMS U annapaTHble KOMIIOHEHThI KOMITbIOTEPHBIX ceTel. CeTeBble
nporokoiibl. Cetb UnTepHET. Afpecarus B cet MutepHer. CucreMa TOMEHHBIX UMEH

Teopernueckrne 0CHOBbI HH(POPMATUKHU

2.1

Monenn u MopenupoBanue. llenn wmonenupoBanus. COOTBETCTBHE MOJENN
MoJiepyeMoMy O0O0BeKTy win mporeccy. DopManu3anus DPUKIAJHBIX 3a/1ad.
[IpencraBnenue pe3yabTaToB MOJEIMPOBAHUS B BUJAE, YIOOHOM JJsI BOCHIPHUSATHS
yenoBekoM. ['paduueckoe npeacrapieHue TaHHbIX (CXeMbl, TAOJIULIbI, TpadUKH)

2.2

I'padbr. OcHoBHble moHsATUSA. Buael rpados. Pemenue anropuTMuueckux 3ajad,
CBSI3aHHBIX C aHAINU30M I'padoB (MOCTPOSHUE ONTUMAIBHOTO Iy TH MEKIY BEPIIMHAMU
rpada, ompelneleHHe KOJMYECTBA PA3lIMYHBIX MyTell MeXIy BepIIMHAMU
OPUEHTUPOBAHHOT'O AlIMKIMYECKOro rpaga)

2.3

HepeBbsi. bunapnoe nepeBo. JluCKpeTHble UIrpbBl JBYX MIPOKOB C MOJTHOU
nHdopmanueit. [loctpoenue nepera nepedopa BapuaHTOB, OMMMCAHNE CTPATETUH UTPBI
B TaOnmuuHOU Gopme. Bemrpeliabie cTparerun. Mcnonbp3oBanue rpagoB U I1epEBLEB
MIPU OMMCAHUHN OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO0 MUPA

ANTOpUTMBI M IPOIPaMMHUPOBAHHE
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3.1

OmnpeneneHre BO3MOXHBIX — Pe3yJbTaTOB pabOThl MPOCTEHIIMX  aJrOPUTMOB
YIPABJICHUS MWCIOJHUTEISIMM M BBIYMCIUTEIBHBIX alNropurMmoB. OlpenencHue
MCXOJIHBIX JIAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JIaTh TPEOyeMbIil pe3ybTar

3.2

DTarbl peleHus 3a1a4 Ha Komiblorepe. S3bik nporpammupoanus (Ilackans, Python,
Java, C++, C#). OcHOBHBIE KOHCTPYKIIMHU SI3bIKa IPOrpaMMHUPOBaHUs. TUIIBI JaHHBIX:
LI€JI0YHMCIICHHBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. Bersnenus. CoctaBHble
ycnoBusl. Lluknbel ¢ ycinoBuem. Llukisl nmo mepemenHoi. Mcnonb3oBanue Tabiui
TPACCUPOBKHU

3.3

PazpaGoTrka M mporpamMMHas peajiu3alnus aJroOpuTMOB PpEIICHUS THUIOBBIX 3a1ad
6a3oBoro ypoBHs. Ilpumepsl 3agau: anroputMbel 0OpabOTKM KOHEUHOW YMCIIOBOH
IIOCJIEZI0BATEIBHOCTHU (BBIYMCIEHUE CYyMM, IIPOU3BEACHUN, KOJIMYECTBA AIEMEHTOB C
3aJJaHHBIMM CBOMCTBaMM), @JTOPUTMbl aHajIM3a 3alUCH YUCENl B IO3ULMOHHOU
CUCTEME CUHUCICHMS, alrOpUTMbl pEIICHUS 3a7ad METOAOM Iepebopa (IOHCK
HauOospLIero OOIIero AEIUTENs JBYX HATypalbHBIX 4YHCEl, NPOBEpPKAa 4YUCla Ha
IIPOCTOTY)

3.4

O06paboTka CUMBOJIBHBIX JAaHHBIX. BeTpoeHHbBIE DyHKIMH S3bIKA TPOTPAMMHUPOBAHUS
1151 00pabOTKU CUMBOJIBHBIX CTPOK

3.5

TabnuuHble BEMMYUHBI (MACCHBBI). AJTOPUTMBI pabOTHI C DJIIEMEHTAMH MacCHBa C
OJIHOKPATHBIM ITPOCMOTPOM MAacCCHUBa: CYMMHPOBAHHE SJIEMEHTOB MAacCHBa, MOJACUET
KOJIM4YeCcTBa (CyMMBI) 3JIEMEHTOB MacCHBA, YIOBIETBOPSIIOIINUX 33JJaHHOMY YCIOBHUIO,
HaxoXKJIeHHe HauOoJblIero (HAMMEHBIIETO0) 3HAYEHHS DSJIEMEHTOB MAacCCHBa,
HaxOXXJICHHE BTOPOr0 IO BEJIWYWHE HAWOOJbIIEro (HAUMEHBIIEr0) 3HAYCHHS,
JTUHEHHBIN ITOMCK JIEMEHTA, ITePECTaHOBKA JICMECHTOB MaCcCHBA B 0OpaTHOM TOPSIIKE.
CopTupoBKa OJHOMEPHOrO0 MaccuBa. IIpocTbie MeTOIbl COPTUPOBKH (HAmpumep,
METO/1 MMy3bIpbKa, METOJI BEIOOpa, COPTHPOBKA BCcTaBKaMu). [loamporpaMmbl

WNHdopmalinoHHbIE TEXHOJIOTUH

4.1

Ananu3 gaHHbIX. OCHOBHBIE 3a/aydl aHaIM3a JaHHBIX: I[POTHO3UPOBAHUE,
Kinaccuukanus, Kiacrepusalnus, aHanu3 oTkiIoHeHuil. IlocienoBarenbHOCTD
pelleHns 3aJad aHaiu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA U OLIEHKa
KayecTBa JIaHHBIX, BBIOOP M (MJIM) MOCTPOEHHE MOJENH, MpeoOpa3oBaHKUE JaHHBIX,
BU3yaJIM3alMs JAHHBIX, UHTEPIPETALMS PE3YJIbTATOB

4.2

Ananmuz JAaHHBIX C ITOMOMIBIO SJICKTPOHHBIX Ta6J'II/IIL Brrunciaenue CYMMEI, CPpCIAHCTO
apI/I(l)MeTI/ILICCKOFO, HarOOJBIIEr0 1 HAUMEHBIIETO 3HAYCHHI JAraria3oHa

4.3

KomMmnbroTepHo-MaTeMaTHUeCKUEe MOJIETN. DTarbl KOMIbIOTEPHO-MaTEMaTHYECKOTO
MO/JICJIMPOBAHMS: MTOCTAaHOBKA 33Ja4yM, pa3paboTka MOJeNd, TECTUPOBAHHE MOJAEIH,
KOMITBIOTEPHBIN SKCIIEPUMEHT, aHAJIN3 PE3YJIbTaTOB MOJICITUPOBAHUS

4.4

YucneHHoe pellleHne YpaBHEHUH C MOMOIIBIO T0100pa mapameTpa

4.5

Tabnuunblie (pensiuoHHbIe) 0a3bl NaHHBIX. Tabiuia — MpeACcTaBICHUE CBEICHHUN 00
OQHOTHIHEIX 00BbekTax. [lone, 3ammcek. Kimrou tabmuiel. PaboTta ¢ roroBoii Oasoi
JMaHHBIX. 3arnojiHeHrue 0a3bl JaHHBIX. [loWCK, COPTUPOBKA W (UIBTpAIUs 3aIHCEH.
3ampockl Ha BBIOOPKY JaHHBIX. 3aMpochl C MapamMeTpaMu. BerumciseMble MO B
3ampocax. MHoroTaOnuuHble 0a3bl JaHHBIX. THIBI CBSI3eH MEXAYy TaOJIUIIaMH.
3ampockl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
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7. IHEPEYEHDb (KOAU®UKATOP) IIPOBEPAEMBbIX
TPEBOBAHUM K PE3YJIBTATAM OCBOEHWS OCHOBHOM
OBPA3OBATEJBHOMN ITPOI'PAMMbBI CPEJTHEI'O OBIIEI'O

OBPA30OBAHUSA U DJIEMEHTOB COAEP/ KAHUSA 11O
NHO®OPMATHUKE

[Tposepsiembie Ha EI'D o undopmaruke TpeGoBaHus K pe3yapTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO OOIIETO

oOpa3oBaHuUs
Kon
DOBEDSIEMOLO [TpoBepsieMbie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
POBCP OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI CPETHEr0 00IIero 00pa3oBaHUs
TpeOoBaHUs

1. 3namo (nonumams)

[loHnMaHWe OCHOBHBIX NPUHIUIIOB YCTPOHCTBA M (PYHKIMOHHUPOBAHHS
COBPEMEHHBIX CTALIMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHIUM
11 pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTUH; BJaJICHUE HaBBIKAMU padOThI C
ONEPALMOHHBIMA CHCTEMaMM W OCHOBHBIMHM BHJAMHU HIPOTPAMMHOIO
oOecrieyeHus AJIsl pelIeHus: y4eOHBIX 3a/1a4 0 BEIOPAHHOM CHeHain3aiun

Hanuuue mnpencraBieHuii o 0a30BbIX MpPUHLMIAX OpraHu3allud U

1.2 .
(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX ceTel

13 [loHrMaHWe OCHOBHBIX TPHHIMIOB JUCKPETH3ALUN PA3IUYHBIX BHJIOB
' nHpopmaruu

ITonnmanue 0a30BBIX AJITOPUTMOB OOPAOOTKHM YHMCIOBOM M TEKCTOBOM
uHbopManuy (3amMCh 4YHCEN B TO3WIHMOHHON CHCTEME CYUHCIICHUS,
14 JeTUMOCTh LEJIBIX YHCEN; HaXOXKJICHHE BCEX MPOCTHIX YUCEN B 33JaHHOM
nuana3oHe; 00paboTKa  MHOTOPA3psIHBIX  LENbIX  YHCEN; aHalIu3

CHUMBOJIBHBIX CTPOK U I[pymx), AJITOPUTMOB ITOUCKA U COPTUPOBKU
3HaHHNe (I)YHKI_[I/IOHaJ'ILHBIe BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCACTB

1.5
cpenbl pa3paboTKu
16 Bnamenue OCHOBHBIMH CBEACHHSMH O 0a3ax JJaHHBIX, UX CTPYKTYpe,
CpeACTBax CO3AaHus U pabOThI ¢ HUMH
IToHnMaHNe BO3MOXXKHOCTEH M OTpaHUYEHUN TEXHOJOTHH MCKYCCTBEHHOTO
17 WHTEIUIEKTa B PA3JIMYHBIX OOJACTAX; HaJIM4Yhe NPEACTaBICHUH 00
' WCTONIb30BAaHUM  HMH(OPMALMOHHBIX  TEXHOIOTHH B PA3IUYHBIX
npodeccroHalbHbIX chepax
Bnamenue TeopeTHYeCKMM ammapaToM, IMO3BOJSIONIMM OCYIIECTBIISTH
Mpe/ICTaBICHUE 3aJaHHOT0 HATYPaJbHOTO YHCIA B Pa3IMYHBIX CHUCTEMax
18 CUMCTICHHS; BBINIOJHATE TPEOOpa3OBaHUsl JIOTUYECKUX  BBIPAKEHUH,
' WCTIOJNB3Ys 3aKOHBI alreOphl JIOTUKH; OIPENENATh KpaTYalllinid IyTh BO
B3BEIICHHOM rpae © KOJIMYECTBO IMyTeH MexaAy BepIIMHAMHU
OPHEHTHPOBAHHOTO AlIMKIMYECKOTo rpada
2. Ymemo

YMeHHe HCHOoJIb30BaTh KOMIIBIOTEPHO-MATEMAaTHYECKUE MOJENH IS
aHaimn3a OOBEKTOB M MPOIECCOB: (OPMYIHUPOBATH IIENIb MOJICINPOBAHUS,
2.1 BBIITOJIHATh AHAJIU3 PEe3yJbTaTOB, IOJYYEHHBIX B XOJ€ MOJEIUPOBAHUS;
OLIEHUBATh AJIEKBAaTHOCTb MOJIEITH MOJIETTUPYEMOMY OOBEKTY WM IPOIIeCCy;
MIPEACTABIATH PE3YJILTATHl MOAEIUPOBAHMS B HATIIAIHOM BHJIE
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2.2

2.3

2.4

YMeHue KiaaccHPUIMPOBATH OCHOBHBIC 3a/ayll  aHAlW3a  JAHHBIX
(mporuo3upoBaHue, Kiaccuukalys, KiacTepusalus, aHaJIu3 OTKIOHEHUH);
IIOHUMAaTh I10CJIEJOBATEIbHOCTh PEIIECHUS 3ajady aHaliu3a JaHHBIX: cOOp
MEePBUYHBIX JAHHBIX, OUMCTKA U OIL[EHKA KayecTBa JaHHBIX, BEIOOP U (WUIIN)
MMOCTPOCHHUE MOJICNIN, MPEOOPa30BAHUE JAHHBIX, BH3yalu3allds aHHBIX,
UHTEpIpeTaIysl pe3yIbTaToB

YMenue ornpenensiTh HHPOPMAIIMOHHBIN 00bEM TEKCTOBBIX, IpaQUUECKUX U
3BYKOBBIX JAHHBIX IIPHU 33JaHHBIX IapamMeTpax AUCKPETU3ALMU. YMEHHe
ONPENENATh CPEIHIOK CKOPOCTh MEepeJay JaHHBIX, OLEHUBATh U3MEHEHUE
BpPEMEHU Iepeadu NMpu W3MEHEHHH MH()OPMAITMOHHOTO 00bEMa TaHHBIX U
XapaKTEPUCTUK KaHaJIa CBSI3U

YMeHue CTpouTh KOJA, OOECIeYUBAIOUINN HAUMEHBIIYI0O BO3MOXKHYIO
CPEIHIOI0 JUIMHY COOOLIEHUS IIPY U3BECTHOM YaCTOTE CUMBOJIOB

2.5

2.6

2.7

YMeHue ucroap30BaTh MPU PEIICHUH 33/1a4 CBOMCTBA MO3UIIMOHHOM 3aIICH
YHUCeN, aIrOPUTMbl MOCTPOEHHUS 3alMCH YWCIa B MO3UIMOHHOW CUCTEME
CUMCJIEHUSI C 3aJlaHHBIM OCHOBAHMEM M IOCTPOCHHS YHKCIAa 1O CTPOKE,
coJiepKalleil 3anuch 3TOrO YMciaa B MO3MLHUOHHOM CHCTEME CUUCIEHUS C
3aJlaHHBIM OCHOBAaHUEM; YMCHHE BBIIOIHSITH apu(PMETUUSCKUE OTICpaIliH B
MO3ULIMOHHBIX CUCTEMaX CUUCIICHUS

VYmenue CTPOUTL  JIOTUYCCKOC  BBIPpAXKXCHUC B IU3BIOHKTHBHON H
KOHBIOHKTHBHOM HOpMAaJIbHBIX q)opMax 110 SaﬂaHHOﬁ Ta6nnue HNCTHHHOCTH,
HUCCICA0BATh 0011aCTh HCTUHHOCTHU BBICKAa3bIBaHUA, coacpiKamero
ICPEMCHHBIC; PC€HIATh HCCJIOKHBIC IOTHYCCKHUC YPABHCHUS

YMeHue peuiath alropuTMHUECKUE 3a/1a4H, CBSI3aHHBIE C aHATH30M rpados
(3agaun TMOCTPOEHUsl ONTUMAIBHOIO IYTH MEXIYy BepIIMHaMu TIpada,
OTpeAeNeHUs] KOMMWYEeCTBA PA3NIUYHBIX IMyTeH MeXAy BEepIIMHAMHU
OPUEHTUPOBAHHOTO AIMKINYECKOT0 rpada)

2.8

2.9

YMeHHe UCIOJIb30BaTh AEPEBbs MPHU aHAIN3E U MOCTPOCHUHU KOJOB U JUIS
MPECTaBICHNS apu(PMETHUECKUX BbIpAXKEHUH, TPU PELICHUHN 33134 IOMCKa
U COPTUPOBKH; YMEHHUE CTPOUTH AEPEBO UIPHI N0 33JaHHOMY AJITOPUTMY;
pa3pabarbIBaTh U 0OOCHOBBIBATh BHIMTPHIIIHYIO CTPATEIHIO UTPHI

YMmenue AHAJIN3UPOBATDb AJITOPUTMBI C HUCIIOJBb30BaAHHUEM Ta6J'II/II_I
TPAaCCUPOBKH; OMPCACIIATH 0e3 HUCHOJIL30BaHUS KOMIIBIOTEPA PE3YIbTAaThL
BBIIIOJIHCHHUSA HECJIOXKHBIX MPOTpaMM, BKIIHOYAKOIIHUX LUKIIbI, BETBJIICHUA H
moaIIporpaMmael, IIpH 3aJaHHBIX UCXOAHBIX TaHHBIX

2.10

211

YMeHue onpeaensiTh CI0KHOCTh U3yYaeMbIX B Kypce 0a30BBIX aJITOPUTMOB
(cymMmMHpOBaHUE 3JIEMEHTOB MAacCHBa, COPTHPOBKA MaccHBa, NepeOOpHbIe
QITOPUTMBI, JBOMYHBIM MOMCK) M TPUBOAUTH MPUMEPHl HECKOJIbKUX
JITOPUTMOB PA3HOM CIIOKHOCTH JUIsl pELIEHUS OTHOM 3a1a4u

Branenue yHHBEpPCATBHBIM SI3BIKOM IPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npencraBieHusIMH O 0a30BBIX THIIAX
JMaHHBIX W CTPYKTypax JaHHBIX;, YyMEHHE WCIOJIh30BaTh OCHOBHBIC
YIPaBIISIONINE KOHCTPYKIIUH; yMEHHE OCYIIECTBISITh aHaIu3
MIPEITIOKEHHOM TTPOTPAMMBI: ONIPEEIATh PE3YIbTaThl PaOOTHI TPOTPAMMEBI
MpU 3aJaHHBIX HCXOIHBIX JAHHBIX; OMPEAENATh, MPH KaKUX HCXOTHBIX
JTAHHBIX BO3MOHO TIOJyYSHHE YKAa3aHHBIX Pe3YJIbTaTOB; BEISBISITh JaHHBIC,
KOTOpBIE MOTYT MIPUBECTH K OLIHMOKE B paboTe MporpaMMsl; GopMyIHupoBaTh
MIPEJITIOKEHUS TI0 YIIYYIICHUIO IPOrPaMMHOTO KoJia

2.12

YMeHHne peanu3oBbIBaTH HA  BBIOPDAHHOM  JUISI  W3YUYEHHS  SI3bIKE
nporpaMmupoBanusi Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
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2.13

TUTIOBBIC AITOPUTMBI 00PAOOTKHU YMCEIT, YHCIOBBIX IMOCIEI0BATEILHOCTEH U
MacCHBOB: MPEACTABICHUE YUCIIa B BUJIe HA0Opa MPOCTHIX COMHOKHTENEH;
HAXOXXJCHHE MAaKCUMaJIbHOW (MUHUMAIBHOM) HU(PHI HATYPAIBHOTO YUCIIA,
3alIMCaHHOTO B CUCTEME CUMCIIEHHSI C OCHOBAaHHMEM, He mpeBblmaromuMm 10;
BBIUUCIIEHHE OOOOMIEHHBIX XapaKTEPUCTHK JJIEMEHTOB MacCHUBa WM
YHUCIIOBOM  MOCJEI0BAaTENIbHOCTH  (CyMMBI, TNPOM3BEACHHUS CPETHETO
apu(METHYECKOT0, MHUHUMAIBHOTO M  MAaKCHUMAaJbHOTO  JJIEMEHTOB,
KOJMYECTBAa JJIEMEHTOB, VYAOBJICTBOPSIOLUIUMX 3aJaHHOMY YCIIOBHIO);
COPTHUPOBKY 3JIEMEHTOB MAacCHUBa; YMEHHME MCIOJIb30BaTh B IPOrpaMMax
JAHHBIE paA3JIMYHBIX THUIIOB C YYETOM OIPAaHUYEHHWW Ha JAUana3oH HX
BO3MOXHBIX 3HAYEHHUI, IPUMEHSATD IIPU PELICHUH 33/1a4 CTPYKTYPhI JAHHBIX
(criMcku, clioBapu, CTEKH, OUEpPEaH, JIEPEBbs); NPUMEHATh CTaHIApTHBIE U
COOCTBEHHBIE TOANPOTPAMMBI JUIsi OOpaOOTKM YHWCIIOBBIX JAHHBIX H
CUMBOJIIbHBIX CTPOK; UCIIOJIb30BATh MPH pa3paboTKe MPorpaMM OMOIUOTEKH
MOAIPOrpPaMM; YMEHHE HUCIIONIb30BaTh CPEACTBA OTIAAKU IIPOrpamMM B Cpelie
[IPOrpaMMHUPOBAHUSA

YMeHue ncnoab30BaTh AIEKTPOHHBIE TAOIMIIBI ISl aHAIN34, TPEICTABICHHS
1 00pabOTKH JaHHBIX (BKJIIOYAs BBHIOOP ONTHMAIBHOTO PEUICHHUS, MOI00P
JMHUU TPEH/a, pellieHue 3aJa4 IPOTrHO3UPOBAHHUs); YMEHHUE HCII0JIb30BaTh
TabJIMYHbIE (PENSILIMOHHBIE) 0a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBbI

2.14

YMeHHne OpraHu30BBIBAThH JIMYHOE HWH(POPMALMOHHOE IPOCTPAHCTBO C
UCIOJIb30BAHUEM PA3JIUYHBIX CPEACTB LU(PPOBBIX TEXHOIOTUMN; TIOHUMaHHUE
BO3MOYKHOCTEH IHU(PPOBBIX CEPBHCOB TOCYJAPCTBEHHBIX YCIYT, HUPPOBBIX
00pa3oBaTeNbHbIX CEPBUCOB
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[lepeuennb 3meMeHTOB conepxkaHus, mpoBepsieMbix Ha EI'D mo nunpopmaruke

Kon [IpoBepsieMbIil 2JIEMEHT COAEp KaHUs
1 [udposasi rpaMOTHOCTH

OCHOBHBIE TCHJICHIIUU PAa3BUTHsI KOMITBIOTEPHBIX TexXHOJorui. [lapanienbHbie
1.1 BBIYHCIICHHS. MHOTONPOIIECCOPHBIE CHCTEMBI. PactipeieiéHHbIC BEIYUCTUTEILHBIC
CUCTEMBI 1 00pab0TKa OOJIBIIUX JAHHBIX

[IpuHIMIIBI TIOCTPOCHHUS M alMapaTHbIE KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
Ceresble npotokoisl. Cetb MHTEpHET. Anpecanus B cetu MuTepHeT. IIpoTokosl
creka TCP/IP. Cucrema noMeHHbIx UMEH. Paznmenenue IP-cetm Ha moxacetn ¢
IIOMOIIIBIO MACOK IIOJICeTEei

1.2

@aiinoBas cucrema. Ilouck B ¢aitnoBoii cucreme. I[IpuHIUMIBI pa3MelIeHUs |
1.3 umeHoBanus (aiinoB B posnroBpeMeHHON namsaTu. 111abmoHbl 11 onuMcaHus rpymnn

daiinos

14 CkopocTh  mepefaud  JaHHBIX.  3aBUCHMOCTh  BPEMEHHM  Mepeiadyd  OT
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

15 udpoBanne nanapix. CHUMMETpUYHBIE W HecHMMeTpu4Hble mHUQpbl. udpsr

npoctoii 3amensl. [ludp Lesaps. [Hludp Buxenepa. Anroputm mudpoBanusi RSA

Koapl, mo3possitoniue oOHapyKMBaTh M UCHPABIATH OIIMOKH, BO3HUKAIOIINME IPU
1.6 nepemauye manubix. Pacctosinme Xsmmmunra. KomupoBaHue ¢ MOBTOPEHHEM OHTOB.
Koxpr XomMmunra

2 Teopetnueckrue 0CHOBbI UHPOPMATUKHI

JIBonuHOe KogupoBaHue. PaBHOMepHBIE U HEpaBHOMEpPHBIE KOMbI. [lekoaupoBaHue
2.1  cooOmieHMi, 3aMMCaHHBIX C TIOMOIIBI0 HEPAaBHOMEPHBIX KOJOB. YcioBue DaHo.
[TocTpoeHne 0AHO3HAYHO JEKOJUPYEMBIX KOJIOB € TOMOIIBIO AepeBa

Teopernueckne noaxoAbl K OLEHKE KoynyecTBa MH(GopManuu. EquHuIe! n3MepeHust
KonuyectBa HHGpopManMu. AJ(QaBUTHBIA TMOAXOJ K OIEHKE KOJUYeCTBa
nH(popmanuu. 3aKoH aaIuTUBHOCTH HHPopMmaruu. @opmyna Xaptiau. Mudopmanus
u BepossTHOCTh. Dopmyiia IlleHHOHA

2.2

Cuctemsl cuncnenus. Pa3BépHyTast 3aIuCh LENbIX U IPOOHBIX YMCEIT B TO3ULIMOHHOM
cucreme cuncieHus. CBONCTBA MO3WLMOHHON 3alMCH 4YKcia: KOJIMYeCTBO udp B
3alMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHME CUCTEMBI CUMCIIEHUSA. AJITOPUTM
MepeBo/ia 1eJIoro Yucia u3 P-nyHON CUCTEMBI CUMCIIEHUS B IECATUUHYIO. AJITOPUTM
2.3 | mepeBoja KOHeUHOW P-nuHOil npoOu B AecATHUHYIO. AJITOPUTM IEpeBOja LIEI0ro
yuciia M3 JAECATUYHOW CcHUCTeMbl cuucieHuss B P-uunyro. IlepeBon koHeuHON
JecATUYHOM apobu B P-nunyto. J[BomuHas, BOCbMepUYHasi M IIECTHAIAaTepUUHAST
CUCTEMBl CUMCIICHHS, CBSI3b MEXIy HHUMHU. ApupMETHYECKHE OIepalud B
MTO3ULIMOHHBIX CUCTEMAX CUUCIICHUS

TpOI/I‘{HaSI YpaBHOBCUICHHAA CUCTEMaAa CUYHCJICHUA. I[BOI/I‘-IHO-ILCCﬂTI/I‘-IHa}I cucreMma
CUHCIJICHHUA

2.4

Komuposanue TexctoB. Komupoka ASCII. OnHoOaiiTHBIe koaupoBku. CtaHmapT
2.5 UNICODE. Komuposka UTF-8. Ompenenenne uHPOPMALUOHHOTO 00BEMA
TEKCTOBLIX COOOIIEHHU

KoaupoBanue wnzobpaxenuit. OneHka nHGOpMaLMOHHOTO 00BbEMa TpaduyecKux
JAHHBIX MpPU 3aJaHHBIX pa3pelieHUH U TIIyOMHEe KOAMpOBaHUS IBeTa. L[BeToBbIE
mozenu. KonupoBanue 3Byka. OueHka HH(OpMalMOHHOTO 00BEMa 3BYKOBBIX
JAHHBIX [IPU 33JaHHBIX YaCTOTE AUCKPETU3ALUU U Pa3psAHOCTH KOAUPOBAHMUSI

2.6
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2.7

Anrebpa noruku. [loHsTe BbICKa3bIBaHUs. BbICKa3bpiBaTeNbHBIE  (POPMBI
(npenukatsl). KBaHTOpBI Cy1IeCTBOBaHMSI U BCEOOIIHOCTH.

Jlornyeckue omnepauud. TaOmuipl HCTUHHOCTH. Jlormueckue  BbIpaKEHUSI.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanyy 1 onepanyuy HaJ MHOKECTBAMM.
3akoHBl  anreOpbl  JIOTUKW. OKBUBAJICHTHBIE IPEOOpa30OBaHUS  JIOTUYECKUX
BbIpakeHUH. Jlornyeckue ypaBHEHHs U CUCTEMBI yPABHEHUM.

Jlornyeckue GyHKIUHU. 3aBUCHMOCTD KOJIMYECTBA BO3MOXKHBIX JIOTHIECKUX (PYHKIUH
OT KOJIMYECTBA apTyMEHTOB.

Kanonnyeckue OpMBbI TOTHYECKUX BBIPAKEHHUNA

2.8

2.9

COBepH_IeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMBI, AJITOPUTMBI
HX IOCTPOCHUA 110 Ta6n1/1ue HNCTHHHOCTH

Jlornueckue 21eMEHTBI B cocraBe Komnbrlorepa. Tpurrep. Cymmarop.
MHoropa3psaasbeii cymmarop. IloctpoeHne cxem Ha JIOTMYECKHMX DJJIEMEHTax I10
33JaHHOMY JIOTMYECKOMY BBIP@XCHHMIO. 3allUCh JIOTMYECKOTO BBIPAXKEHUS 110
JIOTUYECKOU CXEME

2.10

211

2.12

2.13

2.14

2.15

2.16

3.1

Mopenu u wmoxaenupoBaHue. llenu wMopenupoBanusi. AJIEKBAaTHOCTh MOJIETH
MOJISIUPYEMOMY OOBEKTY WK Tiporieccy. Dopmanu3aius MPUKIAIHbIX 3a/1a4.
[IpencraBicHre pe3ysIbTaTOB MOJCIUPOBAHMS B BUJAC, YIOOHOM JJISI BOCHPHSITHS
4yemoBeKoM. ['paduyeckoe mpeIcTaBlIeHHe JaHHBIX (CXEMbI, TAOIHIIbI, TpaQuKH).

[IpencraBnenune neabIX YUCEN B MaMITH KOMITbIOTepa. OTpaHUYEeHHOCTh JIhara3oHa
YyuCeN NPU OFPAHUYECHHUH KOJIMYECTBA pa3psAnoB. IlepenosiHeHune pa3psiHON CETKH.
be33HakoBbIC M 3HAKOBBIC IAHHBIC. 3HAKOBBIN OMT. JIBOMYHBIHN JOMOJIHUTEIBHBIN KO/
OTPULIATEIIbHBIX YUCEI.

[ToGuToBEIC TOTHYecKHe onepanuu. Jlornueckuit, apuPpMeTHIeCKUid M IUKITMIECKUI
casuru. [HludpoBanue ¢ moMoIb0 MOOUTOBOI onepaiinu «uckmouatomiee NJIN»

IIpencraBieHne BEIIECTBEHHBIX YMCEN B NAMATH KOMIBIOTEpA. 3HAdalas 4acTb U
nopsAIoK uucina. /{nana3zoH 3HaueHUM BeleCTBEHHBIX uyucell. [IpobieMbl XpaHeHUs
BELICCTBEHHBIX YHNCEN, CBA3aHHBIE C OrPAaHMYEHUEM KOJIMYECTBA Ppa3PSAIOB.
BoinonHenue onepauuii ¢ BELIECTBEHHBIMU YHCIaMM, HAKOIUIEHHWE OLIMOOK IpH
BBIUUCIICHUSX

I'padsl. OcHoBHBIE MOHATHA. Byl rpados. Onucanue rpadoB ¢ MOMOILBIO MaTPUI]
CMEKHOCTH, BECOBBIX MAaTpHIl, CIIUCKOB CMEXHOCTU. PeleHue aaropurMuyecKux
3aJay, CBSI3aHHBIX C aHAJIM30M IpadoB (IOCTPOEHHE ONTHUMAIBHOIO IMYTH MEXIY
BEpIIMHAMU rpada, orpeaeaeHIe KOIMUeCTBa Pa3IMUHbIX IyTeH MeX /1y BEepIIMHAMHU
OPUEHTUPOBAHHOI'O ALIMKIMYECKOTro rpada)

HepeBbs. bunapnoe gepeBo. JlepeBbs moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apu@meTHUECKUX BBIpAXKEHUH B BHUAE JAepeBa. lcronb3oBaHue
rpadoB U IepPEBbEB MIPH OMHMCAHUN 0OBEKTOB U MPOLIECCOB OKPY’KAIOLIET0 MUPA

JIMCKpeTHbIE MIPbI JIByX WUIPOKOB ¢ MojiHOW mHGopmauuei. Iloctpoenue nepesa
nepebopa BapuaHTOB, ONKMCAHHME CTpaTerMd MIpbl B TaOIUYHOU  QopMme.
BbIurphIlHble ¥ IPOUTPBIIIHBIE TO3UIUHU. BBINTPHIIIHbBIE CTpaTEruu

CpenctBa MCKYCCTBEHHOI'O MHTENJIEKTa. MeHTuuUKanus U MOUCK M300pakeHUi,
pacniozHaBaHue mull. lcnonp30BaHME METOAOB HCKYCCTBEHHOI'O HHTEIUIEKTa B
oOyuaromux cucremax. lcrnonb3oBaHue MeTONOB HUCKYCCTBEHHOI'O MHTEIUIEKTa B
pobororexnuke. Uurepuer Bemeil. Helfiponnsle cetu

AJTOpUTMBI M TPOrpaMMHUPOBAHUE

dopManuzanus MOHATUS aidropuTma. MammHa TbhropuHra Kak YyHHBepcajabHas
MOJIEIIb BBIYHUCIIEHUN
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3.2

Or1eHKa CIIO)KHOCTH BBIYMCIIEHUH. Bpems paboThl 1 00BEM UCTIONB3yeMOH MaMsTH,
UX 3aBHCUMOCTb OT pa3Mepa HUCXOAHBIX JaHHBIX. OLEHKa acUMITOTHYECKOU
CIIO’)KHOCTH QJIITOPUTMOB. ANITOPUTMBI MOJTUHOMHUAIBHON cI0XHOCTU. [lepebopHbie
anroputMsl. [Ipumepsl pasIMyHBIX aJITOPUTMOB PELICHUS OJHOM 3aJadH, KOTOPBIE
UMEIOT PA3IMYHYIO CIOKHOCTb

3.3

OmnpeneneHne BO3MOXHBIX pE3yJIbTaTOB pabOThl MPOCTEUIIMX —aJITOPUTMOB
YIPABJIECHUS MWCIOJIHUTEISIMU W BBIUMCIHUTEIBHBIX alIrOpUTMOB. OrmpenencHue
MCXOJIHBIX JIaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TPEOyeMblil pe3yabTar

3.4

Anroput™Mbl  00pa0OTKH HATYpaJIbHBIX YHCEN, 3allMCaHHBIX B TO3HIIMOHHBIX
CHCTEMaxX CUMCIICHUS: pa30MeHUE 3aIMCH YMCIIa Ha OTACIbHBIC IIU(PBI, HAXOXKICHHUE
CyMMBI W TpOW3BeNCHUS LU(DP, HAXOKICHUE MAKCUMAIBHONH (MUHHMAIBLHOMN)
nudpsr.

[IpencraBinenre uymcna B Bujae HA00Opa MPOCTBIX COMHOMKHUTENEH. AJITOPUTM
OBICTPOTrO BO3BEICHHS B CTEeHb. [IOMCK MPOCTHIX YKCe B 33JJaHHOM JIMANa30He C
MTOMOIIIBIO AITOPUTMA «pemeTo DpaTocheHar

3.5

MHoropaspsiIHbIe IeIble YUCIia, 3a/1a4d JITMHHON apuMeTHKA

3.6

3.7

SI3pik mporpammupoBanust (Ilackans, Python, Java, C++, C#). Tunbl JaHHBIX:
1[eJI0YHCIICHHBIC, BEIIECTBEHHbIE, CHMBOJIbHEIE, JIoTnueckue. Bersnenus. CrnoxxHbie
ycnoBusl. Llukibl ¢ ycnoBueM. LIUKiIbI O IepeMeHHOiA.

OO6paboTka maHHBIX, XpaHsmuxcs B (aimax. TekcroBele W IBOWYHBIC (haidibl.
daiinoBsie nepeMeHHsble ((haiiaoBbie ykazaTtenu). Urenue u3s ¢aiina. 3anuce B (aii.
Pazbuenue 3amaun Ha moa3anadun. [lognporpaMmer (TpoieAypsl U QYHKITHH).
Hcnonb30BaHue CTaHAAPTHON OUOIMOTEKH S3bIKa IPOTPAMMUPOBAHUS

Pexypcus. PekypcuBHble mnpouenypsl U (yHkuuu. Mcmonb3oBaHue cTeka s
OpraHU3aIi PEKYPCUBHBIX BHI30BOB

3.8

Uucnennsie Metonsl. ToyHOoe M TpHOMMKEHHOE pelIeHus 3anadu. YucieHHoe
pellleHre ypaBHEHUH C TOMOIIbI0 Toadopa mnapaMerpa. YucIeHHbIE METOJIbI
pelieHus: ypaBHEHHWI: MeToJ mepedopa, METOJ TOJOBUHHOTO  JIEJCHUSI.
[TpubnmxE€HHOE BBIYUCICHUE JIMH KPUBBIX. Bbruncienue rmomaaeid ¢uryp c
MOMOIIBI0 YHUCJECHHBIX METOJ0B (METOJ TPSIMOYTOJILHHUKOB, METOJ Tparmerui).
[Tonck wmakcumyma (MHHMMyMa) (YHKIAA OJHOW TIEPEMEHHOM METOJ0M
MOJIOBUHHOTO AEJICHUS

3.9

ObpaboTka CHUMBOJIbHBIX JTAaHHBIX. Bcerpoennnie byHKIMN sI3bIKA
IPOrpaMMHUPOBaHUS sl 0OpaOOTKU CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK: MOJICUET KOJMYECTBA MOSIBIICHUI CHMBOJIA B CTPOKE, pa3OneHme
CTPOKHM Ha CIJIOBa IO MPOOETbHBIM CHMBOJIAM, MOMCK MOACTPOKH BHYTPU JAHHOU
CTPOKH, 3aM€Ha HaiIEHHOH TOJICTPOKH Ha JPYTYIO CTPOKY. | eHeparus Bcex CIIOB B
HEKOTOpOM  aidaBuTe,  YIOBJIECTBOPAIOUIMX  33JaHHBIM  OTPAHUYCHUSM.
[IpeobOpa3zoBanme Uncia B CHMBOJBHYIO CTPOKY M OOpaTHO

3.10

MaccuBsl 1 IOCJI€10BaTENbHOCTH YKcell. Boruncnenne 0000IIEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MAacCHBa WJIM YHMCJIOBOM MOCIEIOBATENILHOCTH (CyMMBI, IPOU3BEACHUS,
cpeqHero apu(MeTuyecKoro, MHHHMAJbHOTO M MAaKCHUMAaJIbHOTO JJIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YIOBJIETBOPSAIONINX 3a/JlaHHOMY YCJIOBHIO). JIMHEHHBIH
MOMCK 33JJaHHOT0 3HAYEHHs B MacCHBE. AJITOPUTMBI pabOTHI € JIEMEHTaMH MacCHBa
C OJHOKpaTHBIM INPOCMOTpPOM MaccuBa. CoOpTHpPOBKa OJHOMEPHOIO MacCHBA.
[IpocTeie MeTONBI COPTUPOBKU (METOA IMy3bIpbKa, METOJl BbIOOpA, COPTHUPOBKA
BcTaBkamu). CopTHpOBKa CIUsSHHUEM. BbIcTpasi copTUpoBKa MaccuBa (aJropuTMm
QuickSort). JIBon4HbI# TOUCK B OTCOPTUPOBAHHOM MacCHBE

3.11

JIByMepHBbIE MAacCUBBI (MaTpPUIlbl). AITOPUTMBI 00paOOTKU JBYMEPHBIX MAaCCHBOB:
3al0JHEHUE JBYMEPHOIO YHCIOBOIO MAacCUBa IO 3aJaHHBIM IIPAaBWJIAM, ITOMCK
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OJICMCHTAa B ABYMCPHOM MACCHUBC, BBIYUCIICHUC MAKCHUMYyMa (MI/IHI/IMYMa) U CyMMBI
OJIEMEHTOB JBYMCPHOI'O MacCCHBA, IEPECTaHOBKA CTPOK H CTOJ'I6HOB JABYMCPHOI'O
MacCuBa

3.12

3.13

3.14

CrnoBapu (accolaTUBHBIE MAcCHBBI, O0TOOpaxeHus). Xaul-radbmauipsl. [loctpoenue
an(haBUTHO-YaCTOTHOTO CJIOBAPSI JUIS 33IaHHOTO TEKCTa

Crexn. AHanmM3 TOPaBWIBHOCTH  CKOOOYHOTO  BBIpXEHHUS.  Bprumcienne
apu(METHYECKOTO BBIPa)KEHUS, 3alMCAaHHOTO B MOCT(HUKCHOM (hopme.
Ouepenu. VMcnonb3oBanue ouepean Al BDeMEHHOTO XpaHEeHUS! TAaHHBIX

AnroputMmbl  Ha rpadax. IlocTpoeHnMe MHHMMAaIbHOTO OCTOBHOIO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpHEHTHpoBaHHOTO Trpada. KommyecTBO paszamyHBbIX
yTed MeXAy BEepLIMHAMU OPHUEHTHUPOBAHHOI'O ALMKIMYECKOro rpada. AJIroputM
JlerkcTphl

3.15

3.16

3.17

JepeBps. Peanuzanmst nepeBa C NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(Ounaphsbie) nepeBbs. IlocTpoeHue nepeBa Uil 3aJaHHOIO apU(METHUECKOTro
BbIpakeHUs. PexkypcuBHble anroputMbel oOxona nepeBa. lcmonb3oBanue creka u
ouepeau i 00xo/a AepeBa

JluHamMuueckoe MporpaMMHpPOBAaHUE KaK METOJ PEIICHUs 3aJad C COXpPaHEHHEM
IIPOMEXYTOYHBIX PE3YyJbTaTOB. 3aJayd, peulacMble C MOMOLIbI JIMUHAMUYECKOTO
MPOrPaMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIUH, MOJICYET KOIMUECTBA
BapHUaHTOB, 3374l ONTHUMHU3ALUU

[TonsiTre 06 00BEKTHO-OPUEHTUPOBAHHOM MTPOrpaMMUpPOBaHUU. OOBEKTHI U KIIACCHI.
CgoiictBa u MeTo/1bl 00BEeKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka
porpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOTO TNonXxoja. MHKancymsus,
HacJieI0BaHKe, TOIUMOphU3M

NHupopmalinoHHbIE TEXHOJIOTUH

4.1

Ananmu3 jgaHHbiX. OCHOBHBIC 3a/ladydl  aHaIW3a JaHHBIX: [POTHO3HPOBAHUE,
knaccuukanus, Kiactepusanus, aHanu3 oTkioHeHuil. [locnemoBaTensHOCTD
pelleHrs 3ajJad aHaiu3a JaHHBIX: COOp TEPBHUYHBIX JTaHHBIX, OYMCTKA U OIICHKA
KauecTBa JAHHBIX, BHIOOP M (MJIM) MOCTPOEHUE MOJIENH, MPeoOpa3oBaHKe TaHHBIX,
BH3YyaJIM3aIusl JaHHBIX, HHTEPIPETAIUs Pe3ysbTaToB. [IporpaMMHBIE CpelcTBa H
NuTepHer-cepBUCH Uit 00pabOTKU U MpeACTaBIeHUS NaHHBIX. bonbiine naHHbIE.
MarmaHnoe o0Oy4eHue

4.2

AHanu3 JaHHBIX C TOMOIIIBIO 3JIEKTPOHHBIX TabauI. Beiunciienne cymMMbl, CpeHEro
apu(pMeTHyecKkoro,  HauOOJbIIEro  (HAUMEHBLIET0)  3HAYEHWs  JMara3oHa.
Boruncnenne koad¢uiueHta KoppeisiiMM JABYX psiioB JnaHHBIX. [locTpoenue
CTOJIOYATHIX, TMHEHYATHIX U KPYTOBBIX Auarpamm. [Toctpoenue rpagukoB GyHKINHA.
[TonGop nuHUM TpeHnAa, pEUIeHHWe 3aJad MpOrHo3upoBaHus. Pemienue 3amay
ONTHMHU3ALMU C TOMOIIbIO 3JIEKTPOHHBIX TaOIHUI]

4.3

4.4

Jluckperusanusi mpyu MaTeMaTUYECKOM MOJEIMPOBAHUM HETPEPHIBHBIX MPOLIECCOB.
MogenupoBanue  JIBWXKEHUSA.  MojenupoBaHue  OMOJOTMYECKHX  CHCTEM.
Matematuueckue MOJEIW B HSKOHOMHKE. BBIUHCIMTENbHBIE 3KCHEPUMEHTHI C
monenssMu. OOpaboTka pe3yapTaToB JKCIEpUMEHTa. MeToJ HaMMEHBIINX
KBa/ipaToB. OlLEHKa YUCIOBBIX MapaMeTPOB MOJIETUPYEMBIX OOBEKTOB U MTPOLIECCOB.
BoccTraHoBnenue 3aBUCMMOCTEN IO pe3yJIbTaTaM KCIEPUMEHTA

BepositHocTHBIE MOiETH. MeTonbl MonTe-Kapiio. iMuTaninoHHOE MOIETUPOBAHUE.
CucreMbl MaccoBOTO 00CITYKUBAHUS

4.5

Tabnuunble (pensaunoHHbIe) 0a3bl JaHHBIX. Tabnniia — MpeCTaBlIeHne CBEACHHM 00
OQHOTHIHEIX 00BekTax. [lomne, 3amuch. Kimrou tabaumel. Pabora ¢ roroBoi 0Oa3oi
JTaHHBIX. 3aroiHeHne 0a3bl JaHHBIX. [TOMCK, COPTUPOBKA W (HIBTpAIMs JTaHHBIX.
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3anpocsl Ha BBIOOPKY JAaHHBIX. 3ampochl ¢ mapameTpamu. Bbrumcisemble moisi B
3aIpocax.

MmuoroTabanunbie 0a3bl JaHHBIX. THITBI CBsA3el Mex a1y TabauiaMu. BaemHuii kimoy.
IesocTHOCTB 6a3bl JaHHBIX. 3aIIPOCHl K MHOIOTa0IMYHBIM 0a3aM JaHHBIX

TexcToBbIHI mponeccop. Cpe,Z[CTBa IIOMCKa 1 aBTO3aMEHbI B TCKCTOBOM IIPOLECCOPE.

4.6  CrpyKTypupOBaHHBIC TEKCTOBbIe JJOKyMeHThl. CHOCKkH, orjiasieHue. IIpaBuia
LUTUPOBAHUS UCTOUHUKOB U 0(hopMiIeHHs: OUOIMOrpaduueckux cChblIok

A

=

8. YYHEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYHEHUKA

Nudopmatuka 10 knmacc  bocora JI.JI., bocosa A.1O.

Nudopmatuka 10 knmacc  bocora JI.JI., bocosa A.1O.

. Nudopmaruka. bazoselit ypoBenb. 10—11 knaccel. KomnbrorepHslii
npaktukyMm. bocosa JI. JI. / bocoBa A. 1O. / Kyknuna U. /1. / AxBuiiiHOB
H.A. / Muponuuk E.A.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

. Mupopmartuka. 10—-11 xmaccel. ba3zoBsiil ypoBeHb: METOAMYECKOE TTOCOOHE.
Bbocoga JI. JI. / Bocosa A. 1O.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

Poccwiickas anextponHas mkoda https://resh.edu.ru/subject/19/
. Madopmaruka B Sanekc yaeonuke https://education.yandex.ru/inf
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