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[NOACHUTEJ/IbHAA 3AIIUCKA

Jlis cocrapiennst pabodcit  nporpaMmbl B3STHI 34 OCHOBY  CIICJIYIOUINE HOPMATHBHO-
IIPABOBBIC H HHCTPYKTHBHO-METOMHECKHE JIOKYMEHThI;

e Oexepanphbii 3akon or 29.12.2012 No 273-03 «O6 obpazosanun B Poceniickoii denepa-
nu» (pest. o1 06.03.2019).

o DejsepalbHbli FOCY1APCTBEHHbI 00pa3oBaTeIbHbIi CraHIapT CPEHEro 0BIIero obpazona-
HUSL. YTBEPKIICHHBIH nprKkasom Munucrepersa oGpasosanus u Hayku Poccuiickoit Dejepa-
n o1 17.05.2012 Ne 413 (B pet. npukaza Ne 613 ot 29.06. 2017).

e llpukas MunoOpraykn or 31.03.2014 No 253 «O6 yreepxiennn (enepaibHOro nepeyHs
YUCOHHKOB. PCKOMCHLYCMbBIN K HCHOIBL30BAHKIO 1IPH PEATU3ALMH HMEIOMX TOCY1apCTBEH-
HYHO dKKPEIHTALMIO 00PA30BATCILHBIX TPOTPAMM HAYAILHOTO OOIIEro, OCHOBHOIO 0OLIEro
W cpenero oduero odpasosanns» (peit. o1 05.07.2017).

o llpukas Mununcrepersa npocsetetms Pocenn ot 28 jiexabps 2018 Ne 345 «O denepanbHom
HEpEHHe yHeOHHKOB, PEKOMCH/LYEMbIX K HCHOJIB30BAHMIO TIPH PEAiM3alldi HMEIOLIHX TOCY-
JAPCTBCHHYIO QKKPE/ M TAalNIO 00pasoBaTC/IbHBIN IIPOIPAMM HAYAITLHOTO 0OLIEr0, OCHOBHOIO
ODIIET0. CPE/IHCT0 0010 0OOPABOBAH MY

e Octosras oOpasosarelibhas nporpamma OO0 qacTHOro 061e00pa3oBaATENLHOIO YUPERKIIE-
Hust — Jlunes Nol «CnyTHHK» HPUHSTAS PEUICHHEM [1¢/1aroTHUECKOr0 COBETa YacTHOrO 06-
teodpasoBarTesibHoro yupenienus - Jlnnes Nel «Cryrauky» nporokon Nel ot 28.08.2019 r
W yTBepaicHHas anpexropom Jnnes Nl «Cnyruniky» W10, Epmonienko npukas Ne202-01 o1
28.08.2019.

- Mudopvarnka. 1011 kiacenl. basosblii n yriayGiaeHHbIH ypOBHH: IpUMepHasi pabodast
nporpavmva / K10, Tomnskos, LA, Epemun. M.bunom. Jlaboparopust 3uannit. 2016; yuebruka
Undopmarnra. 10 kaace. YroyGnennniii yposenn: yuebuuk B 2 u. / K.1O. Tlonsikos, E. A, Epe-
Mitd =M bunom. Jlabopatopust snanuit. 2018, Undopmatnka. 11 kiace. YrinybreHHbId ypoBeHb:
yuebnnk s 2 u, Y. 1 /KO, THozsikor. ELAL Epevun - M.bunowm. JlaGoparopus snannii. 2018.

Ocnoshas oOpaszorareibHas nporpamva OO0 uvactHoro obucobpasoBaTe/bLHOTO yupe-
AaaeHds - Jlnnest Nol «CrytHiky npussTas peuicHuem 1neaarortieckoro CoBeTa 4acTHoro 0o-
teodpasoBarebHoro yupexkiaeHus - Jlumes Nel «Cnvranky nipotokosn Nel ot 28.08.2019 1 n
visepaeHHas Jmpekropom Jlunest Nolo «Coyrunky» MO, Epmonenko npukas No202-01 or
28.08.2019,

H OPHEHTHPOBAHA HA HCIOJIb30BAHNE YHCOHO-METOANYECKOT'0 KOMILICKTA:
I. Undopmaruka. 10-11 knaccnl. bazosbiit v yriyGiaeHHBIH YPOBHU: NpUMepHas pabouas 1po-
rpamma / KO, Hossikos, E.A. Epemun. M.bunow. Jlaboparopus 3nannit. 2016

2. Muopmarnka. 10 kiace. YranyOuennbiii yposenb: yuebuuk B 2 u. /[ K.IO. [lonskos. LA,
Epemut -M.Bunowm, JlaGoparopust sanunii. 2018
3. Unopmaruka. 11 knace. Yraybnennoiit yposenb: yaeonux 8 2 4. Y. 1 / K.1O. Tonsikos. E.A.

I:pemun - M.burowm. JlaGoparopus snanunii. 2018



Llesrn o sajiaum

Uﬁ}_-"‘-fcmlc I-IH(l)Op:\Ill'l‘m(H B CpCJIHEH obneit mkosne HAlpaBJCHO Ha JIOCTHIKEHHE CJIC/IYIO-
HIMX 1eaCH:

OCBOCHHE U CHCTCMATU3AIMA 3HAHNI, OTHOCHIINXCS K MATEMaTHUYECKHM 00beKTaMm HH(I)O]J-
MATHKWD TTOCTPOCHHIO OIUCAHNI 0OBCKTOB | HPOLECCCOB, TO3BOJISAIOUIMX OCYHIECTBIIATL MX
KOMITBIOTCPHOC MOJICIIHPOBAHUE. Cpe/icTBam MOACITHPOBAHHWSA HH[IJO}JMElLlHOHHb]M Inporeccam
B OHOJOIMHCCKHX, TCXHOJOIMYCCKHX M COILMAJILHBLIX CHCTeMax:

OBJAJACHHC YMCHHSMH CTPOUTE MATCMATHUCCKHC 0OBECKTDI HH(IJOPM&'I'MKI/]. B TOM HHCIIC J10-
I'HHCCKHC (IJL}ph"l_\_".'[hI H 1poIrpaMMbl Hid {l)UpMilJlI:H(.‘.IM SIB3BIKE, YJIIOBICTBOPSIOUIMEG 38 IdHHOMY
OITHCAHHIOD COBMABATL MPOIPAMMBIL Hi A3bIKC MPOrpaMMHUPOBAHWS TTO HX ONHCAHHWIO, UCTIOJIb-
30BAThL OGI_IIL‘ HOJIL30BATCHBCKHE HHCTPYMCHTEL H HAacTpanBarTh UX JJI HYK/L MTOJIb30BATCIA:

PASBUTHC A/ITOPUTMHYUCCKOTI'O MbIIIIICHMWS, criocobHoCTER K (pOp.\*l&JlH'S'dIIHH, INEMCHTOB CH-
CTEMHOTO MbIIJICHHWS

BOCHHTAHMNC KN ILTYPbI JIPUCKll'IlUﬁ ACHTCIILBHOCTH, B TOM HHCIIC YMCHWSA [IJITAHHWPOBATH, pat')o-
TdTh B KOIJICKTHBC! HYBCTBA OTBCTCTBCHHOCTH 3d PC3yJILTAT CBOCTO TPYJa: YCTAHOBKH HA 110~
SHTHBHYIO COUMAIBHYIO  JACATCIBHOCTL B H H(IJOI)MHIIHOHHOM obuiecrse. HCIOTTYCTHMOCTH
JCHCTBUIA. HAPYUTAOMIUX TIPABOBBIC H DTHHCCKHC HOPMbI paﬁmm Cc HHli)UpMEiIlHCﬁ:

HPHOOPETCHHE ONbITA COBLAHNA. PCAAKTHPOBAHUS. OQOPMICHUS, COXPAHCHMS. Iepeiatn
HHQOPMAIHOHHBIN OOBCKTOB PAsIHIHOIO THIIA ¢ TIOMOLLBLIO COBPEMEHHBIX MPOTrPAMMHbBIX
CPCACTB. HOCTPOCHHS KOMIIBKTCPHBIX MOACICH, KO/UICKTHBHON pealn3aldi HHPOpMallMoH-
HBIX HIPOCKTOB, 1IPCOIOJCHHS TPY/IHOCTER B 11POIECCE HHTEIEKTYAIBHOTO ITPOEKTHPOBAHHSL.

3aauu obyueHms:

PASBHTHC A/ITOPHTMHHMCCKOTIO MBILIICHH B MATCMATHYCCKOM KOHTCKCTC!

BOCIHTAHUC 1PABUIBHBIX MOJIC/ICH JesiTelibHoCTH B 00nacTsx, oTHoesuwmxes Kk UKT n ux
MPUMCHCHMSIM

Mecro npejavera B yuedHOM 11aHe

B yvucOnom mane jmnest Nol «CriyTHHK» Ha W3ydeHHe rpejMeTa uHdopMaTrka Ha yriyOiieH-
HOM VPOBHE OTBOJIHTCS 272 3a /1Ba 1ol o0yHeHus, 136 4acoB 3a roJi, 1o 4 Jaca B HEJIEIIO.

[LiianupyemMbie pe3yiabTaThl

JdHoCTHBIC pesy b TaTh

CPOPMHUPOBAHHOCTL MUPOBO33PEHUA, COOTBETCTBYIOUICIO COBPEMEHHOMY YPOBHIO pasBUTHS
HAVKHM M TCXHHKH:

FOTOBHOCTL M CHOCOOHOCTH K 00pa3oBaHiio. B TOM Yuciie camoo0pasoBaHHIo, Ha MPOTsIKe-
HUM BCell KM3HU: COZHATCIIBHOEC OTHOLICHWC K HCHPEPLIBHOMY 0Opa30BAHMIO KAK YCIIOBHIO
VCHEUIHOMH 1TPOQeCcCHOHAILHOH W 00LLECTBEHHOH JCSTCIIBHOCTH!

HABBIKM COTPYIHHUECTBA CO CBEPCTHUKAMH, JACThMM MJIQJIIEIO BO3PACTa, B3POC/IbIMU B 00pa-
30BATCILHON. YUCOHO-MCCIIC/I0BATE/ILCKO. POCKTHOH M JIPYTHX BU/AX JICATEIbHOCTH,
IHCTETHUCCKOC OTHOUICHUE K MUPY. BKIIOHas CTCTUKY HAYYHOr0 M TEXHHHYECKOTO TBOPHC-
CrBa:

OCOBHAHHBIT BLIOOP OYAVIICH HPOPCCCHI 1 BOBMOKHOCTEH pealins3alnin COOCTBEHHBIX MM3-
HCHHBIX [JIGHOB, OTHOWICHHE K 11POYPECCHOHAIBHON JICATEILHOCTH KaK BO3MOKHOCTH yua-
CTHS B PCHICHUM JIHYHBIX. OOMICCTBEHHBIX, FOCY/IAPCTBEHHbBIX, 00LIEHAIMOHAIBHBIX 11PO0JIeM.



MeTanupeaMeTnbie pesyabTrarnl

¢ YMCHHUC CaMOCTOSTCILHO OHPEICISTh 11C/IH JCSTCILHOCTH M COCTABIIATE TJIaHBl JIESTETLHO-
CTHL CAMOCTOATCIILHO OCYIIECTBIATh, KOHTPOJIMPOBATE U KOPPEKTHPOBATH JESTEBHOCTD: HC-
HOIL30BATE BEC BOSMOKHBIC PCCYPChI LIS JOCTHIKEHHS! TIOCTABICHHBIX LENCH U peanu3ainm
HIAHOB JICS TCIILHOCTH: BLIOMPATH YCHCHIHbIC CTPATEIHH B PA3TMUHBIX CHTYALHSX:

¢ YMCHHC HPOJYKTHBHO 00IIATHCS W B3aHMO/ICHCTBOBATE B MPOIECCE COBMECTHOMN JCSTENbHO-
CTH. YHWTLIBATE HOBHLAKR JIPYIUX YUACTHHKOB JICSTCIBHOCTH, 2()(EKTHBHO paspeniars KoH-
(PIANKT B

¢ BIQICHHC HABBIKAMH MO3HABATCABHOM. yueOHO-HCCIC/I0BATEILCKONH U MTPOEKTHOH JICSTCIIBHO-
CTH, HABBIKAMM paspetieHus pod/aem: cnocodHOCTh H IOTOBHOCTD K CaMOCTOSATEIILHOMY 110~
HCKY MCTONOB PCLICHUS TPAKTUHCCKUX 3a1d4, IPUMEHEHHIO Pa3IHUHBIX METOIOB MO3HAHUS:

® TOTOBHOCTL M CHOCOOHOCTH K CAMOCTOSTRILHOH HH(OPMALMOHHO-TTO3HABATEIIBHON JCTC b
HOCTH. BKAIOYAs YMCHHC OPUEHTHPOBATLCS B PA3JIMUHBIX HCTOUHHKAX MHOPMALMU, KPHTH-
HCCKM OLUCHUBATL M MHTCPHPETHPOBATL HH(DOPMAIMIO. [OJIYHaeMYIO U3 Pa3IMUHBIX HCTOUHMN-
KOB:

¢ YMCHHC HCHOIB30BATE CPEACTBA HHPOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOIHI B
PCHICHHH KOIHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3allMOHHbIX 3aa4 ¢ COOOAeHUEM
[PeOOBAHMIT HPIOHOMMKH. TCXHHKH DE3011ACHOCTH, 'MIHEHBI, pecypeocOepekeHnst. PaBOBbIX
W OOTHUCCKUN HOPAM, HOPM HIPOPMAHOHHOR OC301ACHOCTH.

Ipeamernnie pesyiabrarsl

B pesyabrare wiydenns yuebhoro npeamera Mndopmaruka na YPOBHE cpejiHero obulero odpa-
30BAHUS BLIYCKHHUK HA YITTYOJICHHOM YPOBHC HAYUHTCH:

- KOMMPOBUATL M JICKOIUMPOBATE TCKCTHI 110 3aIaHHOR KO10BOH Tabinue: CTPOHTH HEPABHO-
MCPHBIC KOJLbL JIOHY CKAIOUIHC OJIHO3HAYHOC JICKOAMPOBaHUe cOOOIIeHU, MCITONB3Ys yCloBure
@ano: NOHUMATh 3AJMAYH HOCTPOCHHS KOJa, 00CCIEeHNBAIOLIETO TT0 BO3MOMKHOCTH MEHBILYIO
CPCAHION JUIHHY COOOLIEHHS 1TPH M3BCCTHON HACTOTE CHMBOJIOB, M KOJId, JONYCKAIOUIErO Ji1a-
FHOCTUKY OUIMOOK:

- CTPOHTH JIOTHUCCKUE BBIPAZKCHMS ¢ 1HOMOIIBIO ONEPAMH JIN3bIOHKIIMH, KOHBIOHKIMH,
OTPHILAHMSL. UMINITMKAIMH, YKBHBAJICHLMN, BLITOIHSATL JKBUBAICHTHBIC MPpeobpa3oBaHms THX
BLIDA/KCHUH, UCHOJIb3YS 3aKOHBI QITeOPb! JIOMMKH (B MaCTHOCTH, CBOMCTBA JAM3BIOHKIIMH, KOHb-
IOHKIIMH. 11paBuiIa ji¢ Moprasa. CBsisb UMILIMKAIMK C IH3BIOHKIIMEH );

CTponTh Tadiauily MCTHHHOCTH 34aHHOTO JTOTHHCCKOTO BBIPAKCHUS, CTPOUThL JIOTHYE-
CKOC BBIP@XKCHHUC B IMIBIOHKTUBHOH HOPMAILHOM (opme 110 3ajanHol Tabinile HCTHHHOCTH,
ONPEJIEIISTE HCTUHHOCTL BbICKA3LIBAHMS, COCTABICHHOTO W3 MIEMEHTAPHBIX BBICKA3bIBAHHUH ¢
HOMOHIBIO JIOTHYECKHX OHCPAIH. CC/M M3BECTHA MCTHHHOCTD BXOJIIIIMX B HETO 2JIEMEHTAPHBIX
BBICKA3bIBAHMH, MCCICIOBATH 00JIACTH MCTHHHOCTH BbICKA3bIBAHUS, COJIEPIKALIETO NEPEMEHHBIC,
PeIIATL JTOIMYCCKUC VPABHCHMS

CTPOMTE JICPCBO UIPbL 110 3@JIAHHOMY QHOPHTMY: CTPOHTL H 0DOCHOBLIBATL BLIMIPhILLI-
HYIO CTPATCIAIO HIPhL:

3AUCHIBATE HATYPAIbHBIC YHCIA B CHCTEME CHUC/ICHMS ¢ JlAHHBIM OCHOBAHHMEM: MCHOIIb-
30BATH HPH PCHICHUH 3a/1a4 CBOMCTBA [TO3UIIMOHHONM 3allMCH YUCI1a, B HACTHOCTH TIPU3HAK JIE/TH-
MOCTH YHCIT1a HA OCHOBAHHME CHCTEMbl CHHCIICHHS:
= 3ANUCKHIBATH JICHCTBUTC/ILHBLIC HHCIA B IKCIIOHCHIMAIBHON POpME: TPUMEHSITEL 3HAHUS O
NPECJACTABICHUM HUCCT B IAMSTH KOMITBIOTCPA:

ONHCBLIBATE Ipadibl ¢ MOMOILBLIO MATPHLL CMCKHOCTH ¢ YKa3aHWEM JUIHH pedep (BeCoBbIX
MATPHIL): PCIIATH ANTOPHTMHYCCKHEC 3d/1a41. CBI3aHHbBIC ¢ aHan30M pad)oB, B YaCTHOCTH 3a/1a-
U\ HOCTPOCHHS ONTHMAILHOTO TIYTH MCHILY BCPIIHHAMH OPUEHTUPOBAHHOIO AlMKIHYECKOI0O
b M OHPCICICHHS KOAMHECTBA PABIMYHbBIX [TYTEH MEKILY BEPIIHHAMM:

I'pac



(POPMATIZ0BATL HOHSITHE «AJITOPUTMY € TOMOIIBIO OJIHOM W3 YHUBEPCAIbHBIX MOJC/ICH
puiuncacHuil (mamuna Toeiopunra. mamuna llocra u ap.): noHumars coaepxkanue reszuca Hep-
Ya- T bropuHra:
= HOHWUMATE M HCITOIBL30BATE OCHOBHBIC TTOHSTHSA, CBA3aHHBIC CO CITOIKHOCTBIO BhIYMCIICHHH
(Bpemst paboThl W pasMEp UCHOIb3YEMON HAMSTH TIPH 3aJ(@HHBIX MCXO/IHBIX JAHHBIX] aCHMIITO-
FHYECKas CIOKHOCTH @ITOPUTMA B 3aBUCHMOCTH OT pa3Mepa HCXOAHBIX JIaHHBIX), ONpPEICHATh
CHOKHOCTh H3VUACMBIX B KYpCC 0d30BhIX AWITOPHTMOB!

AHANM3HPOBATL 1IPCUIOKCHHBI QIFOPHTM. HAPUMEP. OHPEIEIATh, KAKHC Pe3y/ibTars
BOIMOIKHBL TTPH 381aHHOM MHOKCCTBC HCXOIHBEX 3HAYUCHUH W IpH KaKUX HCXOIHBIX 3HAYCHHIAX
BO3SMOIKHO HOJNYHCHHC YKA3AHHLIX PC3VILTUTOB!

CO31dBETh, dHAIIUBIHPOBATE W PCAIM30OBLIBATEL B BHJIC THPpOIpaMm 0a30BbIC AJITOPHTMEL.
CBS3AHHBIC ¢ aHAIM3OM AICMCHTAPHBIX (PYHKIMI (B TOM unciie NpHOIMKEHHBIX BBIYHCIICHUH ).
SANHCHIO UHCE B HOZHITHOHHOR CHCTEME CHHCIICHHSL, JICITTMMOCTBIO LEJTBIX YHCCIT! NUHCHHOH 00-
padOTKOM HOCIIC/0BATENIBLHOCTEH W MACCHBOB YHCEI (B TOM YHCJIC aJIFOPHTMBI COPTHPOBKH),
AHAJIH30M CTPOK, d TAKKC PEKYPCHBHBIC AJTOpHTMbILL

PUMCHSHTH METO/L COXPAHCHUS HPOMEKYTOUHBIX PE3YIIHTATOB (METO JIMHAMHYCCKOIO
HPOrpaMMHPOBEH M) U CO3Manus HOIHHOMHAITBHBIN (HC IleCGOpH b[,‘(] aJITOPUTMOB PCIITCHH A
PABIMUHBIX 38144 IPUMEPBE; TOHCK MUHUMATBHOIO HYTH B OPHEHTHPOBAHHOM AUMKIMYECKOM
rpadic. MOACHET KOIMUECTBA NYTCH;

COBIABATE COOCTBCHHBIC AJITOPUTMBL JUISt PCIICHUS NPUKITIAIHBIX 38/1a4 HA OCHOBC W3y-
HCHHBIX d/TFOPUTMOB 1 MCTO/LOB,

HPHUMEHSATH TPH pecHH 3144 CTPYKTYPLI JIAHHBIX! CITHCKH, CJIOBAPH, HCPCBbLA, oucpe-
JAL TTPUMCHATH TTPH COCTABJICHHUH dJITOPHTMOB OasoBbIe OHepalu CO CTPYKTYpaMu JHaHHbBIX,

MCTTONB30BATE OCHOBHBIC TOHSTHS, KOHCTPYKUHH M CTPYKTYPBI Jl@HHBIX 110C/IE10BATC b~
HOPO TTPOIpam MHPOBaHMA. & TAKIKC HPABHIIA 3dlTHCH DTHX KOHC'I‘p)’KLlHﬂ Hn CTPYKTYP B Bhi'ﬁpaH-’
HOM JUISE H3YVUCHUS A3BIKC [TPOTPAMM HPOBAHHWI.

HCHOUB30BATE B HTPOUpaMMaN JaHHBIC PA3JIUUHBIX TUTTOB. HPUMCHSTE CTAHJAPTHBLIC H
COOCTBEHIBIC NOUIPOIPAMMEL JUIs 00PaGOTKH CHMBOJIBHBIX CTPOK: BBINOIHSTE 00paboTKY JiaH-
HbBIX. XPaHsgLxces B BA/LC MACCHBOR ]'}Ll'.i.?ll'i'-lHOI‘jl PA3ZMCPHOCTH! BbIGHpa'I'h THUTT 1ITUKJTd B 3aBHCH-
MOCTH OT PeliiaeMoi H03a/@u; COCTABIISTh LKL ¢ HCNOIIb30BAHUEM 3apaHee OTIPEICTICHHOTO
HHBAPpHAHT MK, BBITTOJIHATE 0a30BbBIC Ofepatnm ¢ TEKCTOBBIMH H JIBOHHYHBIMH (l)a[jl.r[a&-ﬂﬁ Bbl-
JACASTH HOBULAYH, PEIICHAE KOTOPBIN HCOOXOAMMO JUlsl PELCHNUS OCTABJICHHOM 3a/1a4mn B 110J1-
HOM OOBEME: Pea/IM30BbIBATE PCLICHHS 110/133/1a4 B BUIC TOMNPOrpaMM. CB3BIBATL HOITPO-
FpamMMbl B CHUMHYIO HporpamMmy.; HMCTIOJIL30OBATh NIO,‘-I}".']I)HhIﬁ ITPUHILHTI MOCTPOCHIS [TPOTPAMM
HCIO/IB3OBAT OMONHOTCKH CTAMAPTHBIX HOANPOrpaMM;

HPHUMCHSITE AITOPHTMBI HOHCKA H COPTHUPOBKH IpH PCLICHWH THITOBBIX 3a]1a4,

BLINOIHATE ll'ﬁ'inb‘i\"l'llU-UPIICH'['I-Ip(')ii'diI}lhlrl dHall|s sajlavuun. BbUICIHTD 00BEKTHLI, OITHCHI-
Bdlb Hd (lJUpMii.iinU M 43LIKE  MX  CBOACTBA M METO/IbIL pc‘dill—i'SOBblBa'l'b 00BEKTHO-
OPHCHTHPOBAHHBIE 110,IX0JL /LTS PELICHIMS! 32/l CPE/IHEH CIIOKHOCTH Ha BLIOPAHHOM $3bIKC 11PO-
I PAMMUPOBAIIHS

BLITOJHSTH OTHAAKY # TECTHPOBAHWE NPOIPAMM B BEIOPAHHOH CPE/IC MPOrpaMMHpoBa-
HMs MCHONB30BATE [IPH pu:’,paﬁo'u{c HpOrpaMm CTaHldpPTHBIC OMOIIMOTEKHN SI3bIKA IporpaMMHupo-
BAHKS W BHCHIHWAC OUOIHOTCKN HPOTPAMM.L CO3ABATE MHOTOKOMITOHCHTHBIC uporpammnb]e 1po-
JAVKTBL B CPELe [POrpaMMHPOBAHHS

HHC T LTAPOBATL U JICHHCTAUIHPpOBATH IEDOI'DE\;\I:\MIHC cpe/icTBa, HEOOXOJIMMBIE JLITSI pe-
LHCH _\"IL‘ISI{I-;I.\Z 3a1da4 110 Hl)l()i]'dHHUﬁ ClCIHal3allii.

HOJIB30BATHLCS HABBIKAMM (QOPMAIM3AIIMN 3a/1a4u: CO3/aBaTh ONMCAHNUS MPOTPAMM. HH-
CTPYKILHH 110 UX MCIIOJIB30BAHUIO W OTHCTBI [0 BBIIIOJIHCHHBIM TIPOCKTHBIM paboTam:

pa3padaTLIBATL W HUCIIONL30BATE KOMIIBIOTEPHO-MATEMATHHCCKHE MOACIH; AHAITU3UPO-
BATH COOTBCTCTBHC MOJICIH PCallbHOMY Uﬁ'bCK'I‘y WA TTPOLICCCY ! NpoBOIANTH IKCICPUMEHTBI H
CTATHCTHIECKYIO 00PabOTKY JaHHbIX C NOMOIIBIO KOMITbIOTCpa: HHTEPHPETHPOBATE pe3ylibTaThl,
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HOYHACMbIE B XO/E MOJIC/IHPOBAHUSA PCAIbHBIX [TPOLECCOB, OLUCHUBATL HMCIIOBBIC HAPAMCTPDI
MOJLCITUPYEMbBIX 0OBEKTOB W ITPOLIECCOB:

MOHMMATL OCHOBHBIC TIPUHIMITLE YCTpoiicTBa U PYHKIIMOHMPOBAHHS COBPEMCHHBIX CTd-
[HOHAPHBIX W MOOHIILHBIX KOMITBIOTCPOB: BHIOMPATH KOH(HIYPaLKMIO KOMIILIOTEpA B COOTBET-
CTBHH € PCHIACMbIMH 3a1a4aMm:

NOHAMATh HA3HAUCHHE. @ TAKIKC OCHOBHDBIC [IPHHIIAIIBI YCTPOHCTBA W paboThl COBPEMEH-
HLIX OHEPAIMOHHBIX CHCTCM: 3HATHL BWJIbI 1 HA3HAYMCHUE CHCTEMHOTO MPOrpaMMHOTo obecreye-
HMSI

BIQICTL TIPHHITANAMU OPIaHW3alni HCPAPXUUCCKUX (afllloBBIX CHCTEM W HMCHOBAHMUS
(aitzioB: HCIO/IB30BATH WABIOHBI JLIS ONMCAHHS IPYTITIbI (Pafios:

HCTIO/IB30BATH HA TIPAKTHKE OOLINC 1PABKIIA NPOBCCHHS UCCIICIOBATEIBCKOIO TTPOCKTa
(HOCTAHOBKA 3a/1aui. BLIOOP MCTOJIOB HCC/IC/IOBAHMUSL. TIOAIOTOBKA HCXO/IHBIX JaHHbIX. TIPOBC/IC-
HUEC HeeeoBanus. QOPMYIHPOBKA BbIBOAOB, HOJIIOTOBKA OTHETA); NIIAHHPOBATE W BBITIOJIHATH
HEOOBUIMC HCCHEIOBATCIIBCKUC TPOCKThIL

HCHO 0BT JIHHAMMUCCKHE (MICKTPOHHBIC) TabJnibl, B TOM uncie (OpMylibl ¢ He-
O IB30BAHHEM a0COTIOTHON, OTHOCH TCILHON ¥ CMCIIAHHOM a/ipecallni. BbIICICHUC [IHanasoHa
TaBIIMILbl 1 YIHOPSUIOMHBAHUE (COPTHPOBKY) €O DJIEMCHTOB: MTOCTPOCHHE rpa)uKOB ¥ JMarpamm;

BIAUICTh OCHORHBIMM CBEJMCHUSIMM O TabIMUHBIX (Pe/ISUMOHHBIX) 0a3ax JIaHHBIX, WX
CTPYKTYPE. CPE/ICTBAX Covtanms i paboTbl, B TOM HMC/IC BBIMOIHATH oThop CTPOK TAOJIMILBI,
Y, 10BJCTBOPSIOLIMNX OHPE/ICICHHOMY YCIOBHIOL ONUCHIBATD Gasbl JJAHHLIX W CPEJICTBA JLOCTYIIA K
HIM: HALIOJHS TS paspaboTannyto 6asy JaHHbIX:

- HCTIOB30BATH KOMITBIOTEPHBIC CETH Ul OOMCHE JIAHHBIMM NPH PCUICHAN TMTPHKIIAHBIX
3a;1a4:

Oprain3oBbIBarh Ha O@30BOM YPOBHC CCTCBOC p3anMosielicTBie (HacTpauBaTh padoTy
npoToko:10s cerr LCP/AP n onpedeisth MacKy cern):

HOHMMATE CTPYKTYPY JLOMEHHBIX HMCH: HpHHLMITBL [P-a/ipecarinn y3/108 CeTh:

HpeAcTaBisth  OOUWE  NPUHIAIBL - paspaboTki | (YHKIIHOHUPOBAHWS  HHTEPHET-
HPHJIOIKEHIE (caliTbl, OJI0TH W 1p.):

. IPUMCHSITL HA TIPAKTHKE HPWHLAIBL 00cCieHeHIs MHPOPMALMOHHOH 0E301aCHOCTH,
CHIOCOBBI M CpeieTBa 0BECTIEHeHIs HAICKHOTO (PYHKIMOHMPOBAHHUS CPE/ICTB UKT; cobmosars
LpH paBoTe B CeTi HOPMBI HHPOPMAILMOHHOH YTHKRH 1 TpaBa (B TOM HYHCJIC aBTOPCKUE 11PABA).

HPOCKTHPOBATH COOCTBCHHOC aBTOMATH3MPOBAHHOC MECTO: CJCA0BATh ocHoBam Oe3-
OLACHOI 1 YKOHOMUHHOI PaBoThl ¢ KOMIBIOTCPaMH H MOOHITbHBIMH yeTpoieTBaMH; co0/0AaTh
CARMTAPHO-TUIHCHIUECKHE TPeOoBaHUs NP padoTe 3a 1ICPCOHATLHBIM KOMITBIOTCPOM B COOT-
BETCTBMM ¢ HOpMamK JieHeTByioumx CanllnH.

Bhiny cKHHK Ha yriay0Jaennom ypose oy nT Bo3MORHocTs HAYUHTBCSI:

NPUMCHSTH KOJIbl. HCHPABJISIONINC ounGKM. BOHUKIINE MpH Iiepejiaue nHpopmarnm:
OPEIEISTH [POIYCKHYIO CIIOCODOHOCTh H OMEXO3ALMIICHHOCTD KaHasna CBSI3H, HCKOKCHHUC WH-
GOPMAIIMH TIPH TIepeiatie 110 KaHAIAM CBA3H. & TAKIKE HCTOJIL30BATE AJITOPHUTMBI CIKATHSE JlaH-
HbIX (aroputy LZW v ip.):

MCHOB30BaTh Ipadbl, JICpeBbsi. CIMCKK NPH ONHCAHHA 00BEKTOB U [IPOLIECCOB OKPYIKa-
IOLET0 MAPA: HCHOIIL30BATL HPEQUKCHBIC JICPeBhs W /APYTHE BHIIBI ACPCBRCE TPH pelieHuu all-
FOPUTMHUECKHX 3a/1a4, B TOM HHCIIE IPH dHAIW3C KOJIOB,

HCTIOJIB30BATE 3HAHUS O METOJIE «pas/ieisii  BIacTBY»:

HPUBOJIMTH TTPAMEPbI PA3IIHHHBIX AIIOPHTMOB PELICHI OJIHOM 3a/1a4H. KOTOPBIC HMCIOT
PABIMUHY O CJIOKHOCTH: HCTIOJIB30BATE HOHITHE 1HepeOOPHOTO AITOPUTMA;

LA B3OBATD TOHSTHE YHHBEPCAILHOIO alllOPHTMA W TIPUBOJIMTH TIPUMEPBI A/IFOPHTMH-
HCCKH HEPA3PEHIMMBIX HPODIIEM:

HCTIOAB30BATH BTOPOIT SI3bIK POIPAMMUPOBAHIS: CPaBHUBATE MPCHMYLIECTBA H HC10-
CTATKM JIBYX SI3BIKOB 1POI'PAMMHUPOBAHHSI

cO3/1aBaTh TIPOrPaMMbl JL1st YUCOHBIX HIIM ITPOCKTHBIX 3a/1a% Cpe/IHEH CIOKHOCTH!



HCTOIL30BATEH l-Ill[iJ(')pMEl!lHOI!ilU-KU.\-‘rM}"IH'II\"cllU-!U}II{I;IL‘ TCXHOIOIMH IPH MOJICTTUPOBAHHH
H aHa M 3¢ HHPOHCCCOB W A BICHHH B COOTBCTCTBHA C Bhl'ﬁp&lill-lblh’l IlpO(l)H.;lt‘Ml

OCO3HANTIO OJXOMTH K BLiGopy MK T-cpecrs u nporpaMmHoro odecrieueHus s pe-
HICHMWS 3a/iad. BO3HUKAIOUIUX B XO1¢ }”*lcﬁbl W BHC €€, U5l CBOUX y‘-lt!6l-l bIX M HHBIX L[BJI@!FI'._

HPOBOJANTL (B HECIIOKHBIX CIIYUAsX) BEPUPUKALMIO (TTPOBEPKY HAJICKHOCTH U COTIIAco-
BAHHOCTH ) MCXO/HBIX JITAHHBIX W BAJIKALAIO (1IPOBCPKY JOCTOBEPHOCTH) PE3yIbTaTOB HATYPHBIX
H KOMITBIOTCPHBIX SKCHCPHMCHTOR,
= HCHOAB30BATE [TAKCTHI HPOIpaMM M CCPBHCHI (]6[‘)&160'1’1’(“ H TPCJICTABICHHA JTdHHBIX, B
TOM HHCIIE — CTATHCTHUECKON 06|}t160'li\'ldl

HCHTOIB30OBATE MCTO/bl MAIIHHHOIO L)ﬁ_\,"‘-ll:'l-ll'ﬁl Mpyu aHajanisc JIaHHBIX, UCITOJIB30BATH
[PECTABICHAC O HPOOIIEME XpaHCHHsE 1 00PadOTKH O0JIBIIUX JIAHHBIX

CO3dBaTh MHOTOTadIMIHBIC Oas3bl JlaHHBIN: ]32160'11‘.‘ ¢ 0a3zamMu JIaHHBIX H CHpaBoOvHBLIMH
CHCTEMAMM ¢ TIOMOTILLIO BeO-HHTEpdeiica.

Co/gepranune yuebHoro npeavera
10 waace

Ocuosbl HHGOPMATHKN
lexnmka Gesotactoern. Opranusains padoucro mecra. Mudopmaitms ¢ HHPOPMALHOHHBIC
npottecebl. Kosuposanne uudopmatinn. JIOTHUCCKUE OCHOBBI KOMITHIOTCPOB. KomnetotepHast
apudmerika, YeTpoietso Komibiotepa. Hporpammuoc obecrieueHue. KoMIbIOTEPHbIC CCTH.
Mudopmalinotas 0e301macHOCTb.
AJTOPHTMBI B HIPOIPAMMHDOBAHIE
AJITOPUTMH3AINS W [IPOTPAMMHpPOBAHKC. PelICHHE BLIMHCANTCILHBIX 3a/aH. DINEMEHTDI TCOPHH
ropuT™MoB, OOBEKTHO-OPHEHTUPOBAHHOC MTPOIPAMMUPOBAHNC
NudopmMannonHo-KOMMY HEKAIHOHHBIE TCXHOTOTHH
Mosermposanne,  baser  janubix,  Cosjanne  BeO-calToB. 'papuka u anumaums.3D-
MOJICAUPOBAHHC W AHUMALHS

Coacpskanie yaednoro npeavera
11 raace

Hugopyamist 1 nH(GopMaHoOHHBLIC HPOLCECCH

Hepedata tanubix. CROpocTh fiepe/tatu annbiX, Miopmaiis n yripasjieHue. KubepHernka.

Hotsitne cuetembl. Cnerempl yupasiehns. MudopmannonHoe o0LecTso. MHpopmannoHHbIe

FCXHOIOIHU, L OCY IPCTRCHHBIC HJICKTPOHHbBIC CCPBHCBI H YCITYTH, DiieKTpoHHas nupposas noji-

ek (DL, OrkpbiThie oOpasoBatesbibie pecypebl. MHpopMalnonHas KyJIbTypa. CranapTsl

B chepe MHPOPMALMOHHBIX TEXHOIOTHIL.

Moje/mpopanue

Mosenn 1 mozeanposanne. Mepapxuueckne mojtesin. CereBbie MOICIH. MoJjles i MBHIICHHUST.

Hc|<_\'cc1'nc:-nil,ti‘: HHTCIICKT. AJICKBATHOCTD, DTanbl Moenupopanus. [loctaHoBka sanaun. Pas-

padoTka Mo, TecTupoBanie MO, DKCIICPUMEHT ¢ MOJCTTBIO. Ananuz pe3yiibraros. Ma-

TeMATHUCCKHE MO B OHONOMHH. MoJIeib HeorpaHHieHHoro pocra. MoJienb orpaHitieHHOTO

pocTa.

basel 1annbIxX

MoroTadntiible Gasbl AanHbix. CCblIOUHas 11CI0CTHOCTL, THIIbL CBA3CH. Tabnurel. Padbora ¢

FOTOBOM TaGmuiel. Cosnanne Tabini Ceasy Mexsty Tabimiamu. 3anpochkl. KoHCcTpyKTOp 34~

ipocos. Kpurepun 0100pa. 3aiipockl ¢ NapamMeTpay. BoraucaseMbie 11osst, 3anpoc JaHHbIX U3

HeCKOIBKIX TadiiL, Gopmbt. poctas gopma. Orudrer Hpocrbie 0THETHL.

Cosaanne sed-caitron

Beo-caitter 1 BeO-crpanuitbl,  Craruueckne M JIMHAMHHCCKHE Beb-cTpannitel.  Beb-

HporpaMMupoBatie, CHCTeMbl YHPABICHNS caiitom. TexcroBble BeO-cTpanuibl. TlpocTeiiinas

eG-cTpanni. 3aronosku. Absaibl. CHEIILHBIC CHMBOIIbL Cruckn. Dunepeesinkn. Ogopm-

Jenne seb-crpannit. Cpesersa sisbika HTMIL Cruaesbie aitsinl, CTHIH JUISE 2JIEMEHTOB. PHCyH-
7



Kit. 3BYK. B0, Dopmarhl pucyHKOB, PHCYHKI B 10KyMEHTE. DOHOBBIC PHCYHKH. Myibrime-
ama. Tadimup. Crpykrypa tadiaunst. Tabnuuanas séperka. Odopmienne tadauu. bioku. bioy-
nast Béperka. [lnasaionwe 6nokn, XML u XHTMIL. Jlnnamuueckuit HTML. «ZKuBofi» pucyHok.
Crpoireiit 6110k, Dopmel. Pazmetienne Beb-caiitos. Xpancnue Qaiiios. JlomeHHoe nvisi. 3arpys-
Kka (paiizion Ha cair.

JIICMEHThI TCOPHH AMOPHTMOB

VIOUHEHHE HOHSTHS AropuTMa. Y HUBCpcaibHble uenonnntean. Mainnna Teiopuara. Mammna
[ocra. Hopmasibhbie anropudmbl MapkoBa AJITOPUTMHUCCKH Hepaspetinmble 3ajiaun. Beranc-
JANMBIC W HEBbIUUCIHHMBIE QYHKIHH, CHOAHOCTL BLIMHCICHUN, ACUMITTOTHYCCKAs CIIOKHOCTD.
CHOKHOCTE ITOpHTMOB 1oucka. CI0KHOCTD alropuT™MOB COPTHPOBKH. JlokasaTesibeTBO 1pa-
BUIILHOCTH Hporpamm. MuBapuant inkiia. JlokasarejibHoe NporpaMMipoBaHue.
AJNOPHTMIAIMS H 1IIPOIPAMMUDOBAHIC

[{eiouneeHnble atropuvbl, Pewieto Dparochena. «/lmunbie» uncna. KsajaparHbii KOPCHb.
Crpyitypbl. Pabora ¢ daitaavu. copriposka crpykryp. Ciosapi. ATpaBHTHO-HACTOTHbBIH CIlO-
Bapb. Crex. Mcnodnsosanne crmeka. BoiuucicHne apu@mMeTHUecKnX BbIPAKEHUH ¢ TOMOULBIO
crexa. [lposepka cko0ouHBIX BhIpakeHuit. Ouepestn, jacku. Jlepesbs. Jlepesbs moncka. 0O6x0/1
Jepesa. Mcnonp3oBanne CBsI3aHHbIN CTPYKTYP, Bbruucienue apuPMETHUECKUX BBIPAKCHHH C
HOMOILBIO JlepeBa. XpaHeHHe IBOMHHOLO Jlepea B MaccHBe, MOJYTbHOCTb. ['padbr. «Kannbie»
anropruisbl Adropur Jlelikerpbl. Auropury ®oofia-Yopurenna. Menosb30BaHue Crlinckos
eMeHOCTH, JlnHasiueckoe nporpavyuposaiie. Honek onrumanbhoro petienns. Koanuectso
pelieHuii,

O0BLEKTHO — OPHCHTHPOBAHHOE HPOTPAMMHUDOBAHNE

BopbGa co ¢IomKHOCTBIO HPOrpaMm. OObLEKTHBI 10/1X01. OOBEKTBI M KIIACCHI. Cosyianne odbek-
TOB B Mporpamme. CKpbITHE BHYTPEHHCTO YCTPOHCTBA. MlepapXms KiiacCos. Knacceoi-

pacse i, CoobineHis Moy o0bekTamu, 1lporpavnmbl ¢ rpaguueckum natepgeiicom. Oco-
GCHHOCTH COBPECMEHHBIX TIPUKIHBIX porpamy. CBolicTBa Gopmbl. O6padoTUrK COOBITH.
Wenolibsosanne KOMITOHCHTOB (BuipKkeToB). [Iporpasva ¢ KomnoHeHTaMu. BBoJL M BbIBOJL J1aH-
Hbix. O6paGorka otnbok. CoBepIICHCTBOBAHHE KOMITOHEHTOB. MOJIe/h 1 IPE/ICTaBIICHHC.
Kovmnsrorepuast 1pa@uka v aHuMais

Bio,t iso0pasernii. Paspetienuce. [ndposnie goroanmaparsl. CkaHHpoBaHHE. Kanpuposanne.
Koppekist H3o0puaskcehnii. MenpasicHne nepetickTuBbl. [ 'ncrorpamma. Koppekiust nsera. Pe-
ryiib. PaGota ¢ o6uactsvin. Bolienenme obnacreii. beictpas Macka. Wcnpasienne «dexra
KpACHBIX 21a3y. OUIbLTPbL, MHOTOCIOIHBIC H300paKCeHHs. Tekcropbie ciron. Macka ciiost. Kata-
nbn, Lperossie kanaibl. Coxpanenne BblicieHHoi obnactn. Miocrpannu ams BeO-caiiToB.
Anmnvaitnst. Bexrophas rpadgmka. [pusurrusbl. M3veHeHHE 0PAIKA DJICMEHTOB. BripasHusa-
Hie. pacupeictne. pyinmposka. Kprupbic. @OpMaThl BEKTOPHBIX PUCYHKOB. BBot BekTOp-
nbix pucynkos. Kourypbr s GIMP,

3D — MOAeNPOBAHNME W AHHMAILHS

LHousirue 3D-rpaduku. Hpoexkiuin. Pabota ¢ oObexramu, [ puMUTHEDIL. [IpeoGpaszoBanust 00beK-
ros. Cuerembt koopmnar, Caon, Cessbianne 00beKT0B, CETOUHBIC MO/ICITH. PenakrupoBanue
cerku. Jlenenme pédep u rpancii. Bouasinpanne. CriaikuBanne. Mowmduraropsl. Jlornieckne
onepatu. Macens, Jlegopmaitns. Kpusbie, Tesa spatetns. Otrpasenue ceera. [IpocTbie ma-
repHaitbl. MHOTOKOMITOHEHTHBIC Marepralbl. TekeTypsl. UV-npoekunst. Pengepunr. Ucrounn-
ki eseta, Kavepst. Bremmsis cpesta. [Hapamerpsi penjepunra. Tenn. Arnmanms obbekToB. Pe-
AKTOP KpUBLIX. | IpocTas aHuMalis CeTOMHBIX MO/ Ie/ICH, Apmatypa. [Ipsimast 1 oOpatTHas KuHe-
marnka, Dusuueckue seicHus, fAsbik VRML.
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Temarnuecroe mian HPOBAHHC

10 kaace
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=
S | B TOM HmCiIC
= | Er— ESCE S
Haumenoanne pasjueiia z | Ypoxm | Jaboparop- TKOHTDO‘HBHHQ
2 HBIC, IPAKTH- | padoTbl, Te-
3 qecKHe CTHPOBAHME
| Texnuka i ()CjOlIdLHULIH 1 1 0 0
Mupopmaruka u HH(I}OpMdILlIOIIHbIL‘ - |5 1 1
1polecehl I ) o 5
- Kosmposanne HH(l)OpMdLlHH 14 14 3 2 |
JIOruteckne OCHOBbI KOMIbIOTEPA 10 |10 2 - 2
Komibiotephas apudmernka 6 6 1 ) 1 o
- YerpoiieTso KomibloTepa 1919 1 ) 1
' Lporpammiioc Ul)\,t_.llt.‘h.}llﬂ, B |13 13 4 2
KoMmiibloTepHbie cetn B | 9 9 § ' - L - o
L AUTOPHTMH3ALMS K TPOT pdw\mpom- 44 44 6 4
HHE o 1 R
| MeTo/ibl BbIMHCICHH 12 |12 2 1 ]
| |/1HilJUp\MlL!rIUHHd}i uuumuwub 6 6 0 1 B
Peseps BpeMeHm B 7 |7 o 10 S
Wroro: | 136 | 136 |21 16

TeMarnuecKoe IJIAaHHPOBAHKE
11 wirace

" ]
. BTOMumcae
E R L =i = =
HaumvenoBanue pasjieiia o | YPOKH _iaGopatop- KOHTDOAILHbIE
@ Hble, IPAKTH- padoTbl, Te-
3 qecKHe CTHPOBAHME U
| _ =l 1 T
| Texnuka 6¢301acHoCTH - 1 1 0 0 .
! Uudopmanms HH(IJOp\rldIlHUHHbIL 11 11 1 1
NPOLECChl - N I ) _
Mouie: mpnnannc ) 12 112 2 - 2 '
- basbl b 6 16 4 2
| Coznanne WEB - caitton 18 18 6 3
| DuteMentnt Teopuin aj wroputmos |6 |6 1 B 1
ANTOpHTMHU3AILHS U TTPOIPAMMHPOBE- 24 24 7 3
HHL‘ =T - L PRk T == ] —— = - -
OBbeKTHO OPHCHTHPOBAHHOC ITPO- 15 |15 6 2
| rpammuposanne ;
Komibiorepiast |p¢ups11\a 1 mm\mmm 112 12 5 1
%a[) MO, C/IMPOBAHUEC W AHUMAILH 16 16 2 \r
| Peseps speMenn 6 6 10 0
'}__" Wroro: | 136|136 | 34 16




