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Ypoeenw padoueit npocpammer noBbILIEHHBIN

Knaccugukayun padoueii npozpammst TUIOBAs

PaGouast mporpamMma mo anreOpe u HavaimaMm aHanusa 11 kmacca (mpodwIbHBIA YpOBEHB)
pa3paboTtana ¢ yu€toM TpeboBaHUU (eneparTbHOT0 KOMIIOHEHTa TOCYAapCTBEHHOTO CTaHIapTa
obmiero o0Opa3oBaHHs, B COOTBETCTBHM C TPUMEPHOH MPOrpaMMON cpemHero (IOJHOro)
o0pa3oBaHMs IO MaTreMaThke, y4eOHO-METOJMYECKUM KOMIUIEKTOM K y4eOHuKy «Aunrebpa u
Hayaja MaTeMaTHYecKoro aHaimsa. 11 kiacc» : y4eOHHMK Juisi oOmeoOpa3oBar. YUpekIeHHIMA
6a3oBblii 1 npodmibHbed ypoBHH / FO. M. Konsrun [u ap.] ; mox pea. A. B. Xwxkdenko. - M.:
[Tpoceemenue, 2016.

PabGouast mporpamma mo reomeTpum paspaboraHa B cooTBeTcTBHU ¢ DexepanbHbIM
KOMITOHEHTOM TOCY/IapCTBEHHOTO CTaHAapTa CPEIHETO (IMOTHOT0) 00IIero oOpa3oBaHus U
COOTBETCTBYeT yueOHUKy «l'eomerpus, 10-11»: yue6. [{na oOmeobpazoBar. YupexaeHuil: 0a30BbIi
u npodwi. ypouu / JI.C. Aranacsn, B.®. byry3os. C.b. Kagomues u np. — 17-¢ m3a. — M.:
[Ipocsemenue, 2011.

Lenu u 3a0auu padoueii npozpammol:

® OBJAJICHUE KOHKPETHBIMH MAaTEMaTUYCCKHUMH 3HAHUSIMH, HEOOXOAMMBIMHU JIJISl TIPUMEHEHUS
B MPAKTUYECKON NEATENFHOCTH, JUIA W3YUEHHsS] CMEXKHBIX AMCUUIUINH, U TPOJOIDKEHUS
o0pa3zoBaHMs;

® UHTEJUIEKTyaJbHOE PAa3BUTHE YJalIUXCs, POPMUPOBAHNE KAUYECTB MBIIUICHUS, XapaKTEPHBIX
JUIS MaTeMaTHYeCKOM JAeITeTbHOCTA U HEOOXOAUMBIX ISl TIOBCEAHEBHOMN KU3HHU;

e (opMHUpOBaHHME MPEICTABICHUNA 00 HIESIX W METOAaX MaTeMaTHKH, O MaTeMaTHKe Kak
(bopme omnmcaHus B METOZE MO3HAHUS ACHCTBUTEIHLHOCTH;

e (opmupoBaHuE MpeACTaBIEHUN O MaTeMaTHKE KaK 4YacTH OOIEYeTOBEYECKOW KYIbTYpBI,
MOHUMAaHUS 3HAYMMOCTH MaTEeMAaTHKH JIJisi OOIIIECTBEHHOTO Mporpecca;

® CHCTEMAaTHYECKOE U3yYyEHUE CBOMCTB FEOMETPUUYECKUX TEJl B IIPOCTPAHCTRBE;

e (opmupoBaHUE YMEHHS NPUMEHSATH TOJTYYCHHBIC 3HAHUS JJIS PEIICHHUS MPAKTHYCCKHX
3aJ1a4, MPOBOJUTH JI0Ka3aTeIbHbIE PACCYXKJEHUS, JJOTMUECKH OOOCHOBBIBATH BBIBOJIBI IS
W3YYEHHUS IIKOJBHBIX €CTECTBEHHOHAYYHBIX AUCIUILINH Ha 0230BOM YPOBHE;

® Da3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaKEHHWS W WHTYWIUH,
KPUTHYHOCTH MBIIUICHUSI HAa YpPOBHE, HEOOXOAMMOM Ui TPOJOJDKCHHS OOpa3oBaHUS WU
CaMOCTOSITEILHOCTH B OONacTH MaTeMaTWKH © €€ TPOU3BOJHBIX, B Oymyllei
po¢eCCuOHAIBHON JeATETbHOCTH;

® BOCIUTaHHE CPEICTBAMHU T'€OMETPUM KYIbTYphl JIMYHOCTU: OTHOIICHUS K MaTeMaTHKE Kak
yacTy 001IeUeTI0BEUECKON KYIbTYpHI.

Hopmamuenvie npagogvie O00OKyMeHmMbl, HA OCHOGAHUU KOMOPHIX paspadomana padouasn
npozpamma:

o dexmepanbHBIi  KOMIIOHEHT  TOCYIApCTBEHHOrOo  00pa3oBaTeNbHOTO  CTAaHAApTa,
yrBepkaeHHbIH [Iprukazom MunoOpazoBarus PO Ne 1089 ot 05.03.2004;

e JlpuMepHble TpOrpaMMbI, CO3JaHHBIE Ha OCHOBE (pelepabHOr0O  KOMIIOHEHTA
TOCY/IapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAapTa, PEKOMEHJOBaHHBIE MUHHCTEPCTBOM
oOpazoBanust u Hayku PO mpukaz Ne 03-1263 or 07.07.2005 (IIporpammsl
0011e00pa30BaTeNbHBIX YUPSKACHUA. Alredpa ¥ Havana MareMaTrudeckoro ananmusa. 10 —
11 kmaccer. CocraButenb: bypmuctposa T.A. Mocksa. [Ipocsemnierne. 2009);
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e basucHbii y4eOHBIN TuIaH oOmeoOpa3oBaTeNbHBIX yupexaeHuid Poccuiickoir @eneparum,
YTBEPKICHHBIN Mpuka3zoM MuHoOpazoBanust PO Ne 1312 ot 09.03.2004;

e PeruonanbHblii  0a3WCHBIM  y4eOHBIH IUTaH Ui OOpA30BATENbHBIX  YUPESKICHUN
BopoHexckoil 0051acTH, peaTn3yonuX MporpaMmbl 00IIeTo 00pa30BaHUs, YTBEPKICHHBIN
npukazoMm ['YO ot 06.04.2005 Ne 155;

e ®depnepanbHblil IepeUeHb Y4EOHUKOB, PEKOMEHOBAHHBIX (JIOMYIIEHHBIX) K HCIOJIb30BaHUIO
B 00pa3oBaTelbHOM IIpolecce B 00pa3oBaTENbHBIX  YUPEXKICHHSIX, PEaTH3YIOLINX
oOpa3oBaTenpHble IIPOrpaMMbl OOIIEro 00pa3oBaHHMA M MMEIOUIMX T'OCYAapCTBEHHYIO
akkpenutanuio, Ha 2009/2010 yuyeOnsbIii roa. YTBepxkaeH npukazom MuHoOpazoBanus PO
Ne 379 ot 09.12.2008.

annaa pabdouasa npozpamma pazpabomana Ha OCHO8e  TUIIOBOW TOCYIapCTBEHHOU
IPOIrpaMMBbI _JUIsi 00IIe00pa30BaTENIbHBIX IIIKOJ, TMMHA3Ui, JmieeB. Matemaruka. CocTaBUTEIN:
' M. Kysuenosa, H.I'. Munmok. HMcroojap3oBaguch NpOrpaMMbl  00111e00pa30BaTeIbHBIX
yupexgaenauii TEOMETPUS 10-11 kmaccwl, AnreOpa ¥ Hayajga MaTreMaTHdeckoro aHanmsa. 10 — 11
knacchl. CocraButens: T.A. bypmuctpoBa. Mocksa «IIpocemenuey, 2009 rog.

Kozoa u kxem ymeepirwcoena unu pexomeHnoosana: JlenapTaMEeHTOM 00111€00pa30oBaTEIbHBIX
IIPOrpaMM U CTaHJAPTOB 0011ero oopasoBanus MunucrtepcrBa oopa3zoanus PO.

Yueonwviii komnnexkm ona yuwawjuxca:

1. Anrebpa u Hayama MaremMatuueckoro aHammza. 11 kmacc.  YueOHuk — ans
o0mieo0pa3oBaTenbHbIX yupekaeHuil. ba3oBblil U npoduneHelii ypoBeHb. ABTOpHI: FO.M.
Konsrua, M.B. Tkauésa, H.E. ®émopoa, M.M. Illabynun. Ilox pemakmmeir A.b.
Kwmwxuenko. Mocksa. [Ipocsemnienue. 2016

2. JI. C. AranacsH, yueonuk s 10-11 kimaccoB, Mocksa, «IIpocsemenuey, 2011 r.

Memoouueckue nocoous onsa yuumens:

1. AnreOpa u Havana mareMarudeckoro aHanu3a. Jumaktudeckue marepuansl. 11 kmacc:
npomibHelid ypoBeHb. M.U. 1lla6ynun, M.B. Tkauésa, H.E. ®&noposa, O.H. [lo6Gposa.
Mockaa. [Ipocsemnienue. 2009

2. Teomerpus. 11 xinacc: IToypounslie ruians! o yaeouuky JI.C. AtanacsHa u 1p. / ABT-COCT.
I''1.KoBanésa. — Bosrorpan: Yuurens, 2005.

[IpencraBieHHas mporpaMMa BBIIOJIHSET ABE OCHOBHBIE (DYHKIIUU.

HNudopmannoHHO-MeTOAHYECKAS byHKIMSA TIO3BOJISIET BCEM y4aCTHHUKaM
00pa3oBaTeNBHOIO IMpolecca MOMYyYUTh MPEACTaBICHUE O LENSIX, COJAepKAHNU, OOIIeH CTpaTeruu
oO0y4eHHs, BOCTIMTaHWsS W pa3BuTHsS ydammxcs 10 kimacca cpeiacTBaMu JaHHOTO YYeOHOTO
npeaMera.

OpraHu3anMoHHO-IVIAHUPYIOIIAss (QYHKIUS TpeayCMAaTPUBAET BBIIEICHHE DTaIloB
o0y4yeHHs, CTPYKTYpHpOBaHHE Y4eOHOro MaTepuana, OIpeJesIeHHe €ro KOJIWYECTBEHHBIX U
Ka4eCTBEHHBIX XapaKTEPHCTUK Ha KaKIOM M3 OTAaloB, B TOM YHUCIE IS COJEPKATEIHHOTO
HarOJHEHUS POMEXYTOYHOH aTTeCTalluy yJalluXcsl.

@opmbl 00y4eHUs] M KOHTPOJS: TPAAUIMOHHBIE YPOKH, KOHTpOJbHas paboTa,
poBepoyHasi padoTa, JEKIHs, CeMUHAp, KOH(pEpEeHIUs, TecToBast paboTa, 1abopatopHas paboTa,
nmpakThdeckas paboTa, TBOpUeckas padoTa, MPAKTHKYM IO PEHICHWIO 3a1ad, J1abopaTOpHBIH
MIPaKTUKYM, 3a4ET.

W3ydyeHne maTeMaTWKU B cTaplield IIKojle Ha NPO(UILHOM YpOBHE HAIpaBICHO Ha
JTOCTIDKEHHE CIEAYIOIIHNX TeTIeH:



e ¢dopMupoBaHHMe TPEACTABICHUN 00 HACSIX M METOJaX MaTeMaTUKH, O MaTEeMAaTHKE Kak
YHHBEPCAILHOM SI3bIKE HAayKH, CPEJICTBE MOJICIIMPOBAHUS SIBJICHUH U TIPOIIECCOB;

e OBJAJIeHHEe S3BIKOM MAaTEeMATHKH B YCTHOH W THCHbMEHHOW Qopme, MaTeMaTHYECKUMU
SHAHUSMU U YMCHUSIMU, HCO6XOIII/IMBIMI/I IJI1 U3YUYCHUSA HIKOJBbHBIX €CTCCTBCHHOHAYYHBIX
JTMCHIUIUIAH, TPOJO/DKEHUST O0pa30BaHMS W OCBOCHHUS W30paHHOM CICIUAILHOCTH Ha
COBPEMEHHOM YpPOBHE;

e pa3BUTHE JIOTUYECKOTO MBINUICHUS, aJTOPUTMHYECKOW KYJIBTYpPhI, MPOCTPAHCTBEHHOTO
BOOOpaKCHUSI, MAaTEMAaTUYECKOTO MBIIUIICHUS W WHTYUIMH, TBOPYECKUX CHOCOOHOCTEH,
HCOGXOZ[I/IMBIX IJid TPpOAOJIKCHUA 06pa3013aH1/1;1 nu I CaMOCTOSITCIILHOU ACATCIIBHOCTHU B
00JIaCTH MaTEeMAaTUKHU U €€ TIPUIOKEHUH B Oyaymiei mpodecCHOHATBHON e TeIbHOCTH;

¢ BOCIHHTAHHE CPCICTBAMHU MAaTEMATHKH KyJIbTYphl THYHOCTH Yepe3 3HAKOMCTBO C UCTOpHUEH
PasBUTHUA MATCMATUKU, 3BOHIOI_IPI€I>'I MaTEMaTHYCCKUX I/IIIefl; IIOHUMAaHus 3HA4YUMOCTU
MaTeMaTHKH JIJIsl HAyYHO-TEXHUYECKOTO Mporpecca.

Llenp m3ydenus Kypca anreOpsl u Hadan aHaimmsa B 10-11 kmaccax — cmcreMarudeckoe
u3yueHre (QYHKIHMA Kak BaKHEHIIEr0 MaTeMaTHYeCKOro OOBEKTa CpeACTBaMHU aireOpel U
MAaTeMaTUYCCKOIrO aHajin3a, PACKPbITUC IOJUTCXHUYCCKOIO WM HNPHUKIIAAHOTO 3HAYCHHUA O6H.[I/IX
METOZIOB MATEMAaTUKH, CBS3aHHBIX C HCCIICAOBaHUEM (YHKIMI, I[MOATOTOBKA HEOOXOJIUMOTO
ammapara sl U3y4eHUsI TeOMETPHH U (PU3UKH.

Kypc xapakrepusyercst copepikKaTelIbHbIM PACKPBITHEM MOHSITHH, YTBEPIKICHUI U METOJIOB,
OTHOCAIIUXCA K HadaJlaM aHaJIl3a, BbIIBJICHUEM UX HpaKTI/I‘ICCKOﬁ 3HAYUMOCTH.

[Ipy wu3y4YeHUW BOMPOCOB aHAM3a IMIUPOKO HCIOIB3YIOTCS HAIIAIHBIC COOOpPaKECHUSI.
YpOBEHb CTPOTOCTH M3JIOKEHUS ONpeeNsieTcs ¢ yu€ToM 001eo0pa3oBaTenbHON HAPaBICHHOCTH
W3yUCHHsS Hayall aHaliM3a W COIJIacyeTcs C YPOBHEM CTPOTOCTH MPUJIOKCHUH HW3y4aeMOTo
MaTepraga B CMEKHBIX JIUCHUIUIMHAX. XapaKTepHOW OCOOCHHOCTHIO Kypca  SIBISIOTCS
cucreMaru3anus U 0000IIeHNEe 3HAHWI YUYaIIUXCsl, 3aKPEIUICHUE M Pa3BUTHE YMCHHU U HABBIKOB,
IMOJIYYCHHBIX B KYpPCC aﬂre6pbl, YTO OCYHICCTBJIACTCA KaK IIPU U3YYCHHUH HOBOI'O Marcpuraja, TaKk U
IpyH  TpPOBEACHHHM OOOOMIAIOIIET0  TMOBTOPEHHUA.  YdYalluecs CHUCTEMAaTHYeCKd  H3y4aroT
TPUTOHOMETPHUYECKUE, TMOKA3aTeIbHYI0 U Jorapu(MUYecKyr0o (YHKIMM W WX CBOMCTBA,
TOXKICCTBEHHBIC TPEOOPa30BaHUsI TPUTOHOMETPHUCCKUX, MOKA3aTCIbHBIX W JIOTapU(PMHUYCCKHX
BBIDA)KEHUM M HX IIPUMEHEHHE K PEIICHHI0 COOTBETCTBYIOLIMX YPAaBHEHUM W HEPaBEHCTB,
3HAKOMSTCS C OCHOBHBIMH MOHSTHIMH, YTBEPKICHUSIMH, allllapaToM MaTeMaTUYeCKOro aHaiun3a B
00BEME, TIO3BOJIAIOIIEM HCCIENOBAaTh dJJEMEHTApHbIe (YHKIUH W peIiath MNpOCTeHIIne
reoMeTpuyeckue, GU3NYECcKue U Ipyrue NpuKIaJaHble 3a1a4u.

Ha ocHoBanuu TpeOoBaHwMit ['ocymapcTBeHHOTO 00pa30BaTENBHOTO CTaHAapTa B
coJiepKaHuU pabouelt mporpaMMbl U KaJICHIApPHO-TEMAaTUUECKOT0 TUIAHUPOBAHUSI TIPEIIOIaraeTcs
peann30BaTh aKTyaJbHbIE B HACTOSIIEE BPEMSI KOMIIETEHTHOCTHBIH, TIMYHOCTHO-OPUEHTUPOBAHHBIN,
NEeSATETLHOCTHBIA TOAXO0/IbI, KOTOPBIE ONPEICIISIOT 321241 00yYeHUs

e MpuOOpEeTeHHE MAaTEeMAaTUUYECKUX 3HAHUM U YMEHMIA;

e OBJaaeHHEe 00OOIIEHHBIMU CIOCOOAMU MBICITUTENBHON, TBOPUECKOHN JAESITETbHOCTEH;

® OCBOCHHME KOMIIETCHIIMI: Yy4eOHO-I03HABATEIbHONH, KOMMYHUKATUBHOH, peQIIEKCHBHOM,
JTUYHOCTHOTO CaMOPAa3BUTHS, IIEHHOCTHO-OPUEHTAIIMOHHOM U TIPO(heCcCHOHATBHO-TPYAOBOTO
BBIOOpA.

KoMneTeHTHOCTHBII MOAX0J OINpeAenseT cleAylolue OCOOCHHOCTH TpeabIBICHUS
cofiepaHusi OOpa30BaHUs: COBEPUICHCTBOBAHWE  HABBIKOB HAYYHOTO TIIO3HAHMS, pa3BUTHE
MO3HABATEIbHON KOMIETEHIIMM YYalluXcs, COBEPIICHCTBOBAHME Y4YEOHO-IIO3HABATEIbLHOU H
peduexcuBHON KomreTeHInHU. [IpuHIunel oTOOpa coaepxaHus CBsI3aHbl C LEIIMH 00pa30BaHMUS,
JIOTUKOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€i, a Takke C Y4eTOM BO3PaCTHBIX
0COOEHHOCTEH pa3BUTHS yUaAIIUXCS.



JInyHocTHAsi  opMeHTamusi 00pa30BATEIBHOTO  MpOIECCa  BBIABIAECT  MPHOPUTET
BOCIHUTATEIbHBIX U Pa3BUBAIOIIUX Ieel o0yueHusi. CriocoOHOCTh yJaluxcsi MOHUMAaTh IPUYUHBI
U JIOTMKY pa3BUTHS pa3IMYHBIX IIPOLIECCOB OTKPBHIBAET BO3MOXHOCTh I OCMBICIEHHOIO
BOCIPUATHA  BCEr0  pa3HOOOpa3us MHPOBO33PEHUECKHMX U COLUOKYJIbTYPHBIX  CHUCTEM,
CYIIECTBYIOIIMX B COBpeMEHHOM mupe. Cucrema y4eOHBIX 3aHSATHH NMpPU3BaHA CHOCOOCTBOBATH
Pa3BUTHIO JIMYHOCTHOM CaMOUJCHTHU(PHUKAMU, TYMaHUTAPHOM KYyJIbTYphl IIKOJBHUKOB, UX
MPUOOILICHUIO K COBPEMEHHON HAayKe U TEXHUKE, YCUICHUIO MOTUBALMHU K COLIMAIBHOMY TO3HAHUIO
Y TBOPYECTBY, BOCIIUTAHUIO JIMYHOCTHO U OOIIECTBEHHO BOCTPEOOBAHHBIX KAaUECTB.

JleATEJIbHOCTHBIN  MOAXOJ OTpakaeT CTPATErHMI0 COBPEMEHHOM o0Opa3oBaTeabHOU
MOJINTUKUA: HEOOXOAMMOCTh BOCHUTAHMSI 4YellOBeKa U TpakJaHWHA, HAIEJICHHOTO Ha
coBepuIeHCTBOBaHME obmiecTBa. CucremMa YpPOKOB COPHUEHTHpPOBaHAa HE CTOJBKO Ha Iepenady
«TOTOBBIX 3HAHUI», CKOJIBKO Ha (OPMUPOBAHUE AKTHUBHOW JIMYHOCTH, MOTHBHPOBAHHOU K
camMo00pa3oBaHMIO, 00JIAAAIONIEH JTOCTATOYHBIMU HAaBBIKAMHU U MICUXOJIOTUYECKUMHU yCTAaHOBKAMU K
CaMOCTOSITEILHOMY MOHMCKY, OTOOpY, aHaIW3y M HCIOJb30BAHUIO MHGOpPMAIUH. DTO TMOMOMKET
BBIIIYCKHUKY aJalTHPOBaThCsI B MHUpE, I7e 00beM HHPOPMALUU HENPEpPhIBHO pPACTET, T/
collMajbHas U MpoQeccuoHaNbHAas YCIEUTHOCTh HAMPSAMYIO 3aBUCIT OT MO3UTHUBHOI'O OTHOIIEHUS K
HOBAIMSIM, CaMOCTOSITEJIbBHOCTH MBILIUIEHUST U WHULIUATUBHOCTH, OT TOTOBHOCTH IPOSBIIATH
TBOPUYECKUN MOAXOJ K €Ty, UCKaTh HECTaHAAPTHBIE CIIOCOOBI pelIeHus MpobIeM, OT TOTOBHOCTH K
KOHCTPYKTUBHOMY B3aMMOJICHCTBUIO C JIFOJbMHU.

B paboueil mporpaMMe NpeACTaBIEHbl COAEpPXKAaHHUE MaTeMaTH4YeCKOro oOpa3oBaHMUs,
TpeOoBaHUs K 00s13aTEIbBHOMY U BO3MOKHOMY YPOBHIO MOATOTOBKH 00YyYalOIerocsi U BHITYCKHUKA,
BU/IbI KOHTPOJIS, a TAKXKE KOMIIBIOTEPHOE 00ECIIeUeHUE YpOKa.

OcoGennoctu padGoueili mporpammbl. COBpEMEHHYIO WIKONY HENb3s NPEICTaBUTH 0€3
KOMIIBIOTEpA, MPHUYEM MAaTepUAIBHO —  TEXHHYECKas CTOPOHAa KOMIIBIOTEPHOH 0a3bl IIKOJ
HemnpepbIBHO yiyumiaercs. CerogHs MHOTME y4Yalluecs BJaJCIOT NEpPBOHAYAJIbHBIMU HAaBBIKAMH
KOMIIBIOTEPHONW TI'PaMOTHOCTHM M HMMEIOT KOoMIbioTep AoMa. OJgHako, HEJOCTaTOYHOE BHUMAaHME
ynensiercst pa3paboTke METOJUK MPUMEHEHHS COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHIA,
KOMIIBIOTEPHBIX U MYJIBTUMEIUIHBIX IPOJAYKTOB B Y4€OHBIN MPOLIECC U BOOPYKEHUIO IpUEMaMu
ATOW METOMUKHU TpernojaBarenei Mg KaxJAOAHEBHOW paboThl ¢ ywammumuca. OcoOEHHOCTHIO
CO3/1aHHs JaHHOM paboueil mporpaMmsbl SIBISIETCS BHeApPEeHHe KOMIBIOTEPHBIX TEeXHOJIOTMil B
y4ueOHbIi porece npenogaBanus Matematuku B 10-11 kiacce.

Btopoit  oTnuuuTeNnbHOM  OCOOEHHOCTBHIO  MPOTPAMMBI,  SIBIIIETCA  JOOABIECHUE B
TeMaTU4YecKoe IUIAHWPOBaHME MPOOHBIX TECTOBBIX paboT mo martepuasnam EI'D, B memsx OGonee
3¢ PEeKTUBHON MOATOTOBKU 00YJAIONIUXCS K C/Ja4e €IMHOT0 TOCYIapCTBEHHOTO HK3aMeHa.

Crennduka neneid U copepikaHusl M3y4YeHUs anreOpbl M Hadal aHaln3a Ha NpoduiIibHOM
YpOBHE CYIIECTBEHHO IOBBIIAET TPEOOBaHUA K peieKCHBHON 1esiTeIbHOCTH YYAIUUXCH: K
OOBEKTHUBHOMY OIICHMBAHUIO CBOUX Y4YEOHBIX JIOCTM)KEHUH, MOBEICHMs, YepT CBOEH JMYHOCTH,
CIIOCOOHOCTH U TOTOBHOCTH YYMTHIBATh MHEHMSI JPYTUX JIIOJIeH MpU OINpenereHUH COOCTBEHHOMN
MO3UIIMKM M CaMOOIIEHKE, IMOHMMAaTh LIEHHOCTh O0pa3oBaHMs KaK CPEACTBAa Pa3BUTUS KYJIbTYPHI
JUYHOCTH.

IIpuMeHeHNne JIEKIMOHHO-CEMHUHAPCKOI0 METO/Aa 00y4eHHUsI MO3BOJIAT YUUTEIO YCIETh
U3JIOKUTh Y4eOHBIM MaTepuan U BbICBOOOAMTH BpeMs aisi Oosiee 3()(PEKTUBHOTO MOBTOPEHUS
BOIPOCOB TEOPHM M PELICHHUS 3a/1a4 Ha MOCIEAYIOUINX YpoKaxX B IpezesaX OTBEJIEHHOr0 Y4eOHOTro
BpemeHH. Takas opma opraHusaiuu 3aHATUH, TO3BOJIIET YCHINTh MPAKTUYECKYIO U MPUKIIAJIHYIO
HaNpaBJICHHOCTh INPENoJaBaHUs, aKTHUBHEEe MNpUOOIIATh yyammxcs K padore ¢ y4eOHHMKOM U
OpYTUMH Y4eOHBIMM KHHUTaMH U MOCOOMSMH, KOMIIBIOTEPHBIMH IporpamMmamu, oOecredyuB B
pe3yibTare 0oJiee BHICOKHI YPOBEHb MAaTeMaTHUECKOW MOATOTOBKH IIKOJIBHUKOB.

[IporpaMMbl cocTaBlieHbl Ha OCHOBE ['O0CyaapCTBEHHOro cTaHAapTa CpeAHEro (IOJHOTO)
obmero oOpa3oBanusi mo maremaruke. CucremMa YpOKOB YCIOBHA, HO BCE € BBIJCISAIOTCS
CJIEYIOIINE BUIBI:



Ypok-nexkuua. Ilpennonararorcss COBMECTHBIE YCHJIUS YUUTENS M YUYEHUKOB Ui PELICHUS
oOmeit mpo0OJIeMHON MO3HaBaTeIbHOM 3a1aun. Ha TakoM ypoke HMCIOnb3yeTcsl IEMOHCTPAITHOHHBIN
MaTepual Ha KOMIBIOTEpE, pa3pabOTaHHBIA YYHTENEM WIM YYCHHKAMH, MYJIbTUMEIUNHHBIC
npoayktel. Kak mnpaBuio, 3TO ypOKH, B TEUEHHHM KOTOPBIX H3JIAraeTcsi BEChb TEOPETUUYECKUU
Matepuan. Ha ocHoBe (ppoHTambHOM Oeceqpl ¢ KiIaccoM, MPHUBJICYCHHUE yUYAIIUXCS K OOBSICHEHUIO
yUuTEeIb BBIACHSET, KaK YCBaWBalOTCA BOIpPOChl Teopuu. Jloctmxenuro Oosee 3)PpexkTUBHOrO
KOHEYHOTO pPe3yJibTaTa CHOCOOCTBYIOT, JIEMEHTHI IMEPBUYHOTO KOHTPOJS (HAmpuMmep, OTBETHI Ha
BOIIPOCHI, MaTeMaTUYECKUE JUKTAHTHI, TECThl M T. A.). Ha 3THX ke ypokax paccMaTpHBarOTCs
cllyyad MPUMEHEHHs BOIIPOCOB TEOPHH K PEHICHUIO HECIOXKHBIX yHnpaxHeHui. OOpasubl pemeHuni
MOKAa3bIBAaeT YUMUTEb WM Hanbosee MOATrOTOBICHHBIN YUUTENEM yJalluics. Ydalluecs Mpu 3T0M
KOHCIIEKTHUPYIOT JICKIIMIO. Y MEHUE 3alHUChIBATH JICKIIMU COBEPIICHCTBYIOTCS B TeUeHUE y4eOnl B 10-
11 xmaccax, KOTOpoe NOHaJOOUTCSI MHOTHM CTaplleKJIaCCHUKAM B JajbHeilel yueoe.

Ypok-npakmukym. Ha ypoke yuwamumecss paOOTarOT HaJ pa3IMYHbBIMU 3aJaHUSMH B
3aBHUCHUMOCTH OT CBO€HM MOJrOTOBIEHHOCTU. Buabl paboT MOryr OBbITh CaMBIMHU Pa3HBIMU:
MUCHMEHHBIC UCCIIEIOBAHMS, PEIICHUE Pa3IMYHbIX 33]a4, U3y4eHUE CBOMCTB pa3IMYHbIX (DYHKIIHIA,
MIPAKTUYECKOE NPUMEHEHNE PA3IMYHBIX METOJOB peuieHus 3anad. KommeroTep Ha Takux ypokax
UCIOJIb3YETCSl KaK dJIEKTPOHHBIA  KalbKYJISATOP, TPEHAXKEp YCTHOIO CYETa, BUPTyajbHas
naboparopusi, UCTOYHUK cIpaBoyHOW uH(popmanuu. OCHOBHas 3a7aya ypPOKOB MPAKTUYECKUX
3aHATUN 3aKII0YAETCA B 3aKPEIUICHUU U YIIyOJE€HUU TEOPETHUECKOro MaTepualla U3J10KEHHOTIO Ha
nexkuuu. Ha ocHoBe ompoca ydammxcs U MOBTOPEHHsSI BOIIPOCOB TEOPUM HA HECKOJIBKUX YpOKax
YUUTENb JT0OUBAETCSI TOTO, YTOOBI BCE yJalluecss YCBOWJIM OCHOBHBIE BOIIPOCH TEOPUHU HA YPOBHE
MporpaMMHBIX TpeOoBaHMil. 3aech ke Benercs nuddepeHipoBanHas padoTa ¢ y4eTOM HHTEpeca
Ka)XJOr0 y4YEHUKa, BbIpaOATHIBAIOTCS YMEHUS M HABBIKM PELIEHHMs] OCHOBHBIX THIIOB 3ajad.
OO6cyxnaroTcs MOAXOAbI K PEIICHUI0 OMOPHBIX (KJIIOUEBHIX) 3a1ad ux odopmiienue. Mcnomb3ys
JTUIAKTUUECKUN MaTepuall U Jpyrue nocoOus, MpoBOAUTCS CaMOCTOsATENbHAsE paboTa o0ydarolero
XapakTepa ¢ MOCIeAYIOINM 00CYXKIEHUEM PE3YJIbTaTOB HA ITOM K€ YPOKe, BEACTCS MCIPaBICHUE
OIIHOOK.

Ypox — cemunap. CemuHapbl, MOCBSIICHHbIE MOBTOPEHUIO, YIIyOJIeHHUIO, 0O0OIICHHUIO
npoieHHoro Mmarepuana. Ha moaroroBky naercss nBe Hedenu (cooOIiaercs TeMma, OCHOBHBIE
BOIIPOCHI TEOPHH, IO KOTOPHIM OYJIET MPOBEEH OMpPOC, YKa3bIBalOTCA HOMEpa 3a/1a4y U3 y4eOHUKa,
MpUEMaMH, peIIeHUs] KOTOpBIX JOJDKHBI BJIAJETh ydallldecs, JaeTcss Habop HeCcTaHJapTHBIX
yIpaXHEHWH, TJe HYXKHO MpPOSBUTb TBOPYECTBO TMpU UX peweHuu). Pacnpenensiorcs
MHUBUAYaJIbHbIE, [PYIIIOBBIE 3aJaHMSL.

Ypok-uccnedosanue. Ha  ypoke  ydgampecs — pelmiaroT — NpoOJIeMHYKO — 3ajgady
HCCIIEIOBATENIbCKOIO XapaKTepa AaHAIUTUYECKUM METOJOM U C IIOMOIIbI0 KOMIIbIOTEpA C
MCIOJIb30BAHUEM Pa3IMYHbIX Ja00paTOpUil.

Komounuposannslii ypox npernosaraeT BbIIOJIHEHNE padoT U 3aJaHUil pa3HOTO BUAA.

Ypok pewenus 3adau. BripabaTbiBaoTCs y y4yallluXcsl YMEHUS U HABBIKM pEIIeHUs 3a7ay
Ha YpOBHE 00s3aTeNbHOM M BO3MOXXHON moAroToBke. JItoOol ywammiics MOXKET HCIOJIb30BaTh
KOMIIBIOTEPHYIO0 MH(POPMALMOHHYIO 0a3y 1O METOAaM pEelIeHHs pa3IMyHbIX 3a/a4, [0 CBOMCTBaM
AJIEMEHTApHbIX (PYHKUIUN U T.1.

Ypok-mecm. TectupoBaHHe NPOBOAMTCS C ILEJIbIO JUArHOCTUKU TNpoOENIOB 3HAHUH,
KOHTPOJsI ypOBHS OOYYEHHOCTH Y4YalllUXCS, TPEHUPOBKM TEXHHMKE TECTHpOBaHHUS. TecTbl
IpeyaraloTcs Kak B I€YaTHOM TaKk U B KOMIBIOTEPHOM BapuaHte. [IpyueM B KOMIIBIOTEPHOM
BapHaHTE BCET/la C OTPAHUYEHUEM BPEMEHHU.

Ypok-3auem. YCTHBII oNpoc yyalllMXcCsl M0 3apaHee COCTaBICHHBIM BOIIPOCaM, a TaKXKe
peleHre 3a1a4 pa3Horo YpoBHs Mo u3ydeHHou teme. [Ipu mpoBeneHnn 3a4yeTa, BOMPOCHl TEOPHH K
3aUeTy M MPAaKTHUYECKUE 3aJaHKs U3BECTHBI ydyallleMyCs 3apaHee HE MEHEe, UEM 3a TPHU HEAENU 10
Hero. Knacc nenutcest Ha Tpyniibl MO YeThIpE YeIOBEKA B KaKIOM. J{J1 moIydeHus MOJ0KUTETbHON
OLIEHKH, y4YallleMycsl HaJlo 3HaTh BOIPOCHI TEOPHUU (3amucarh HYXHbIE (OPMYIbI, TIOHUMATh UX
CMBICJ, paccKa3aThb O COJIEpP)KaHHWU BOMPOCA, BKIIOYAIOTCS B KapTOUKU K 3a4eTy M YHpPaKHEHHUS,
OTMEUYEHHbBIE 3BE3/J0UKOM).




Ypoxku ¢ npumenenuem HUKT. 3aHATHS TPOBOIATCA B KOMIIBIOTEPHOM KJIAcCE, WIH C
npuMeHeHneM HHTepHET-pecypcoB (CaMOCTOATENbHBIE pabdOThl B PEXKUME OH-JAH) WU
MPAKTUIECKHE PaOOTHI C UCTIOIH30BAHUEM MAaTEMATHICCKUX MTPUKIIATHBIX TPOTPAMM.

Ypok- _camocmoamenvuaa paboma. llpennaraiorcs pasHble BUABl CaMOCTOSITEIBHBIX
paboT: ABYXypOBHEBass — YpOBEHb OOS3aTEIBLHON TMOATOTOBKH - «3», YPOBEHb BO3MOXKHOM
MOATOTOBKU - «4» U «5»; OONBIION CIUCOK 3aJaHUN Pa3HOrO YPOBHS, M3 KOTOPOrO ydJalluncs
pelIaeT ux Mo CBOeMy BBIOOPY. PSAIOM ¢ YYEeHMKOM Ha TaKMX YPOKaX — BKJIFOUEHHBIH KOMIBIOTED,
KOTOPBIH OH MCIIONB3YET IO CBOEMY YCMOTPEHHUIO.

Ypok- konmponwvnaa padoma. 1IpoBoauTCS HA IBYX YPOBHSX: YPOBEHBb O0s3aTEIBHOMN
MOJTOTOBKH - «3», YPOBEHb BO3MOKHOM MOJTOTOBKHU - «4» U «5».

KOMIIBIOTEPHOE OBECIIEYEHHME YPOKOB.

Hcnonb3oBaHue KOMIBIOTEPHBIX TEXHOJIOIMI B NPENOJABAaHUU MAaTEMATUKH MO3BOJISET
HENpepbIBHO MEHATH (hOpMBI pabOThl HA YPOKE, MOCTOSHHO YepenoBaTh YCTHbIE M MHCbMEHHbIE
YIOPaKHEHUS, OCYLIECTBIATH pa3HbIe IOAXOAbl K PEIICHUI0 MaTeMaTH4YeCKMX 3aJad, a 3To
IIOCTOSIHHO CO3/a€T U MOAJICPKUBAET MHTEIUIEKTYyaJbHOE HANpsDKEHUE ydaluxcsi, GopMupyeT y
HUX YCTOMYMBBIM MHTEPEC K U3YYECHMIO JAHHOT'O MPEIMETa.

B paspgene pabGoueit mnporpammbl  «KommbroTepHoe obOecriedeHue»  CIUIAHUPOBAHO
IIPUMEHEHUE HMEIOIIMUXCS KOMIIbIOTEPHBIX MPOJYKTOB: JEMOHCTPALIMOHHBIM MaTepuai, 3aJaHus
JUI YCTHOTO OIIpOCa y4dalluXcs, TPEHUPOBOYHbBIE YIPAKHEHUS, a TAK)KE PA3JIMUHBIE MICKTPOHHbIE
YUEOHHKH.

emoncmpayuonnoiii mamepuan (ciaiidwvi).

Co3maercss ¢ 1enplo 0OOeCredeHUs] HArIsIHOCTH MPH HM3YYeHWH HOBOTO MarepHala,
UCIOJIb30BaHUs IIpU OTBeTax ydammxcsa. [IpuMeHeHue aHuMManuu IpUd CO3JaHUM TaKOIoO
KOMIIBIOTEPHOI'O IPOAYKTA IIO3BOJSET paccMaTpUBaTh BONPOCHI MAaTEMaTUYECKOM TEOPUHU B
JBM)KEHUH, o0ecrieuyrBaeT Apyroi NoaX0/ K M3y4EeHUI0 HOBOTO MaTepHralla, BbI3bIBACT MOBBIIIEHHOE
BHHUMaHUE U UHTEPEC Y yUallluXCsl.

W3yyeHne MHOrMX TEM B MAaT€MaTHUKE CBSA3aHO C 3HAHUEM M IIOHHMAHUEM CBOMCTB
aJeMEHTapHbIX (yHKUuMH. PeleHue ypaBHEHHMI, HEPAaBEHCTB, PA3IMYHbIX 3aJad MPEIOJaraet
ri1y0oKoe 3HaHHE MOBEJEHHs JIeMEHTapHbIX (yHKuui. HayunTbesa pacrio3HaBaTh rpaduki Takux
GyHKIMH, CyMeTh paccka3aTh 00 X CBOMCTBAX MOMOTalOT KOMIBbIOTEPHBIE CIAMIBI .

[Ipu pemeHuu mOOBIX 3ajjad MCIOJB30BAaHME Tpa@UUEcCKOd HHTEPHNPETALUU YCIOBHS
3a/lauM, €€ pEIIECHUs IO3BOJIAET YYallUMCS MOHATh MAaTeMAaTUYECKYl HJACI0 pelleHus, Oosee
r7TyOOKO OCMBICIUTh TEOPeTHUECKUil MaTepuasn Mo JaHHOM Teme. HayuuTbcs pacno3HaBath
rpadUKN TakuX TMpPOLIECCOB, CYMETh 3amMcaTh WX B BHUJAE (YHKIUMOHAJIBHOW 3aBUCUMOCTH U
pacckaszath 00 MX CBOMCTBaX MOMOTalOT KOMITBIOTEPHBIE CIIAlIbI.

3adanusa 0na ycmnozo cuema.

OTH 3a7aHus Jal0T BO3MOKHOCTh B YCTHOM BapHaHTe OTpadaThIBaTh Pa3IMUHbIE BOMPOCHI
TEOPUHU U MPAKTUKH, TPUMEHSS MPUHIMIIBI HATJISIIHOCTH, JOCTYMHOCTH. VX MOXHO MCIOJB30BaTh
Ha J1I000M YpOKE B pE&KHUME YUUTENb — YUCHHUK, B3aUMOIIPOBEPKH, a TAKXKE B BUJIE TPEHUPOBOYHBIX
3aHATHIA.

Tpenuposounbvie ynparcHenus.

Bxirouaror B ce0st 3aaHusl C BOIPOCAMU M HArJIiAHBIMU OTBETAMH, COCTABJICHHBIMH C
noMoIbplo aHuManuu. OHU TO3BOJISIIOT YUEHHKY CaMOCTOSITEIbHO OTpabaThIBaTh pa3iIUyHbIE
BOIIPOCHI MAaTEMATHUECKON TEOPUH U MTPAKTHKHU.

Cnaiidv «/Kueasn zeomempusny.

Harnsgnele yepTtexxu reomerpudyeckux (Uryp U reomerpudeckux Ten. B nmaHHO# cpene
BO3MOJKHBI OBICTpBIE H3MEHEHHs B 4YepTeXaX M PHUCYHKAaX, YTO IIO3BOJIIET CHENaTh YepTex
MOJIBUKHBIM, HarJIsiIHbIM, 00JI€€ MOHSITHBIM.
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COJAEPKAHUE TEM YYEBHOTI'O KYPCA

1. Tpuronomerpuueckune GyHKIUH

O6uacTh onpeneneHrs 1 MHOKECTBO 3HAYCHUN TPUTOHOMETpUYecKUX (pyHkuuid. YeTHOCTD,
HEYETHOCTh, MEPUOJAUYHOCTh TPUTOHOMETpHUeCKUX (hyHkumid. CBoMcTBa (YHKIIMU y = COSjC U €€
rpaduk. CoiictBa ¢yHKIMHU y = sinx U ee rpaduk. CpoiictBa GyHKIHMH y = tgx Hee rpaduk.
OOpatrHbie TPUTOHOMETPUYECKHE (PYHKIINH.

Ocnoenas yenb — U3yYUTh CBOMCTBA TPUTOHOMETPUUYECKUX (PYHKIMNA, HAYUUTh YHaLUXCS
OPUMEHSATh JTH CBOHCTBA TMpPH pPEUICHUHM YpaBHEHHH ¥  HEPaBEHCTB;, 0000wumv U
cucmemMamusupo8ams 3HAHU 00 UCCIe008aAHUU DYHKYULL dNIeMEHMAPHLIMU Memooamy, Hay4YUThb
CTPOUTH TPaUKU TPUTOHOMETPUUECKUX (YHKUUH, UCNONBIYA pa3IuuHble Npuembl NOCMPOEHUs
epaghuxos.

Cpenu TpuroHoMeTpuueckux (Gopmyn ciemyer oco00 BBIICTUTH T€ (OPMYIbI, KOTOPHIC
HEMOCPEJACTBEHHO OTHOCSTCS K HCCIIEIOBAaHUIO TPUTOHOMETPUYECKUX (DYHKIUN U MOCTPOCHUIO UX
rpadukoB. Tak, Gopmyisl sin(-X) = -sinX u c0s(-X) = COSX BBIPKAIOT CBOMCTBA HEUETHOCTH U
YETHOCTH (PYHKIIMIA y = Sih X U Y = COS JI: COOTBETCTBEHHO.

Ha npoghunvnom ypoene npooondcaemcs uzyueHue cOUCME INeMEHMAPHLIX QYHKYUL
Memooamu 3IeMeHMAPHO MAMeMamuKu, peuarmcs 3a0a4i pasHo20 VYPOGHS CILONCHOCMU HA
Haxoxcoenue oo1acmu onpeoeieHUs U MHONCECMBA 3HAYEHUL CIOHCHBIX QYHKYULL.

Ha yanybnennom yposHe paccmampusaiomcs 00Ka3amenbCmea YmeepicoeHull, A6na0uuxcsl
ompuyanuem ¢paxma oepaHuyeHHOCmu QYHKYuU, nepuoouyHocmu u np. Jlocuueckas cmpykmypa
amux 0oKazamenbCcme CneyudanbHo He obcyscoaemcs. IIpueedeHnvie npumepvl paccyicoOeHuli 6
3a0ayax no38oasAm NpPoGecmu UX AHAIU3 U HANPABUMb 8 HYICHOEe PYCI0 NOUCK VHAWUXCSA NpU
CAMOCMOSIMENLHOM BbINOJHEHUU YNPAHCHEHUI.

[TocTpoeHue rpa)ukOB TPUTOHOMETPUICCKIX (DYHKITHI MTPOBOAMTCS C MCIOJIL30BAHUEM HX
CBOMCTB U HAUMHAETCS C MOCTpoeHus rpaduka GyHKIUHU y = COSX.

C nmomompio TpadUKOB TPUTOHOMETPHUSCKUX (YHKIMA PEIIAloTCsS MPOCTEHIme
TPUTOHOMETPHYECKHE YPAaBHEHUSI U HEPABEHCTBA.

Ha ©0azoBom ypoBHEe oOpaTHble TpUTOHOMETpUYECKHE (QYHKIMHM JAOTCS B
03HAKOMHTEIFHOM IIaHe. PexoMeHayeTcs Takxke paccMOTpeTh rpaduku GyHKIuN y = [cosxX|, y = a
+ cosx, y = cos (x +a), y =a cos X, y = COS ax, IJie a — HEKOTOPOE YUCJIO.

Ha npogurvnom yposne obpamuvle mpucoHomempuueckue QYHKYuUU uydaromcs nocie
NOBMOpeHUs. NOHAMUS  63aUMHO oOpamHblx  Qyukyutl. [lpumenenue ceoiicme o00Opammbix
MPUCOHOMEMPUYECKUX (DYHKYULL pACCMAMPUBAEMCA HA KOHKPEMHbIX NPUMepax.

B xo00e usyuenuss memwvi 0coboe 6HUMaHUue Yyoenaemcs UCCIe008aHUI0 (OYHKYU U
NOCMPOeHUuIo 2paghuxos memooamu d1emeHmapHol mamemamuxu. Taxum obpasom, npu uzyueHuu
0aHHO20 pazoena npoucxooum Kax o00obOweHue u cucmemMamusayus 3HAHUL YYyawuxcsi o0
INeMEHMAPHBIX QYHKYUAX U UX UCCIeO08AHUU MEMOOaMU dIeMEeHMAapHOU MamemMmamuxy, maxk u
N0020MOBKA K 60CNPUAMUIO DTIEMEHIMO08 MAMEMAMUYECKO20 AHANU3A.

2. TlpousBoaHasi U ee TeOMeTPUYECKHIi CMBICJI

[Tpenen mocnenoBarensHOCTU. [Ipeden ¢hynxyuu. HenpepriBHOCTH QyHKIHH. OnpeneneHue
npousBogHoi. IlpaBuna nuddepennupoBanus. I[IpousBonnas crenenHoil ¢ynkuuu. Ilpo-
W3BOJIHBIC AIEMEHTAPHBIX (PYHKIUN. ['eOMeTpUUECKIil CMBICI TPOU3BOTHOM.

OcHosHas yenb — BBECTH TIOHSTHE npedend NOCied08amelbHOCmU, npeoeia @QyHKyuu,
MPOM3BOJIHOM; HAYYUTh HAXOAWUTh MPOU3BOJIHBIE C TOMOIIBID GopMyn auddepeHIIPOBaAHUS;
HAYYHTh HaXOJUTh ypaBHEHHE KacaTelbHOH K rpaduKy QYHKIHHU, peuiams npakmudeckue 3a0ayu
Ha npumeHeHue NOHAMUSL NPOU3E0OHOU.

Ha 6a30BoM ypoBHE M3IIOKEHHE MaTepuaia BEJETCS Ha HArsTHO-WHTYUTHBHOM YpPOBHE:
MHOTHE (POPMYIIBI HE IOKA3BIBAIOTCS, a TOJIBKO MOSCHSIOTCS MU IPUHUMAIOTCS 0€3 JOKa3aTelbCTB.
['maBHOE — TIOKa3aTh ydYammuMcs 1EIeCO00Pa3HOCTh M3YYCHHsI MPOM3BOJHON M B JalIbHEHUIIIEM
nepBooOpazHoi (MHTerpaia), Tak Kak 3TO HEOOXOIMMO MpPH PEUICHHH MHOTHX MPAKTUYECKUX
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3a/a4, CBSI3aHHBIX C HCCIEAOBaHWEM (DU3UYECKHX SBICHUHM, BBIYUCICHUEM IUTOMIA/EH
KPUBOJMHEUWHBIX (pUTYp U 0OBEMOB TeJI C MPOU3BOJILHBIMH TPAHHUIIAMH, C TIOCTPOCHUEM T'PadUKOB
¢dbynaknuii. [lpexae Bcero ciuemayeT TMOKa3aTh, 4TO (QYHKIHH, TpaduKaMu KOTOPBIX SBISIOTCS
KPHUBBIC, OITMCHIBAIOT MHOTUE BYKHBIC PU3UICCKUE U TEXHUICCKUE TPOIICCCHI.

Ha npogunvnom yposue yuawuecs 3HAKOMAMCA CO CMPOSUMU ONpedeleHUsMU npeoeid
nocie008amenbHOCmu, npeoena Gdynxyuu, HenpepvieHOCmU dynryuu. Ilpasuna
oughpepenyuposanus u hopmynvl NPOU3EOOHBIX INEMEHMAPHBIX PYHKYULL OOKAZLIBAIOMCS CMPO2O.

Hocmamouno noopobHoe uzyuenue meopuu npeodenos HUCIO8bIX NOCIeA08AMeNbHOCHEN
VU4QUWUMUCA NPOPUILHBIX KIACCO8 He NPOCMO 20MOGUM UX K BOCHPUAMUIO CIOHCHO20 NOHAMUS
npedeia (QyHKyuu 6 MmouKe, HO pA3BUBAEN MHOSUE KAYecmed MbICIUMENIbHOU O0esimelbHOCmU
VU4AUWUXCA.

3. BekTOpBI B IPOCTPAHCTBE

[Tonsatue BexkTropa B mnpocTpaHcTBe. CIIO)KEHHME M BBIYUTAHUE BEKTOPOB. YMHOXKEHHUE
BEKTOpa Ha yncio. KoMiuianapHble BEKTOPBI.

OchosHnas yenb - 3aKpelUTh M3BECTHBIE yYallUMCS W3 Kypca IUIAHUMETPUM CBEIEHUS O
BEKTOpax M JCHCTBUSAX HaJ HUMH, BBECTU MOHATUE KOMILJIAHAPHBIX BEKTOPOB B MPOCTPAHCTBE U
paccMOTpeTh BONPOC O pa3lOoKEHUH JH0OOro BEKTOpa MO TPEM JaHHBIM HEKOMIUIAHAPHBIM
BEKTOpaM.

OcHOBHBIE OIpeNeNeHus, OTHOCAIIMECS K JCHCTBUSAM HaJl BEKTOpaMH B NPOCTPAHCTBE,
BBOJISITCS TaK K€, KaK U JIJIsl BEKTOPOB Ha IJIOCKOCTH. [loaToMy M3iiokeHue 3Toi yacTu marepualia
ABJISIETCA JOCTaTOYHO CXaThIM. bojiee moapoOHO paccMaTpuUBalOTCs BOINPOCHI, XapaKTEPHbIC IS
BEKTOPOB B IIPOCTPAHCTBE: KOMIJIAHAPHOCTh BEKTOPOB, MPABUJIO MapalljiesieNuIea CI0KEHUS TPEX
HEKOMIIJIAHAPHBIX BEKTOPOB, PA3JI0’KEHHE BEKTOPA I10 TPEM HEKOMILIAaHAPHBIM BEKTOPAM.

4. MeToJ KOOPAUHAT B MPOCTPaHCTBe. J|BUKEeHHUsI.

KoopauHaTel TOYKM M KOOpAMHATHI BekTopa. CKalsipHOE TPOU3BEICHHE BEKTOPOB.
VYpaBHeHue Ha TIOCKOCTH. IBMkeHus. [Ipeobpazosarue nooobus.

OcnosHas yenb — cHOPMUPOBATh YMEHHUS YUAIIUXCS MPHUMEHATh BEKTOPHO-KOOPIWHATHBIN
METOJl K PEHICHUIO 3a7ay Ha BBIUYMCIICHHUE YIJIOB MEXIY MPSMBIMH M IUIOCKOCTSMU U PACCTOSHUIN
MEXy ABYMSI TOYKaMH, OT TOYKH JIO0 TUIOCKOCTH.

JlaHHBINM pazfen sBiseTCs HENOCPeACTBEHHBIM IMPOOKEHHEM Npeabayniero. Broaarcs
MOHATHS TPSMOYTOJILHOW CHUCTEMBI KOOPAMHAT B MPOCTPAHCTBE, JAIOTCS OMPEIEIICHUS] KOOPMHAT
TOYKM M KOOPJIMHAT BEKTOPA, PAacCMaTPUBAIOTCSA IMPOCTEHIIMe 3adayd B KOOpJMHATAX. 3aTeM
BBOJIUTCSl CKaISIPHOE MPOU3BEICHHE BEKTOPOB, KPAaTKO TMEPEUHCISIIOTCS €ro cBoiicTBa (0e3
JI0Ka3aTeNNbCTBA, MMOCKOJIbKY COOTBETCTBYIOIIME J0KA3aTeNbCTBA OBLIM B Kypce IUIAaHUMETPUH) U
BBIBOJATCS (OPMYNBI [UIS BBIYMCICHHUS YIIIOB MEXIY JABYMS MPSIMBIMH, MEXAY MpSIMOH W
IUIOCKOCTBIO. JlaH TakXke BBIBOJA YpaBHEHMS IUIOCKOCTH W (OPMYJBI PACCTOSHUS OT TOYKH J0
TUTOCKOCTH.

B koHI1e pa3znena u3yyaroTcst ABMXKEHHs B MPOCTPAHCTBE: LIEHTpalibHasi CUMMETpPHUs, OceBast
CUMMETpHus, 3epKanbHast cummeTpust. Kpome Toro, paccMoTpeHo npeodpazoBaHue noo0us.

5. IlpuMeHeHMe TPOM3BOIHOM K HCCAeA0BAHNIO PyHKIMIT

Boszpacranue u yobiBanue ¢pyHKuuU. DKcTpeMyMbl GyHku. Hanbombiiee 1 HauMeHbIIee
3HaueHus GyHkuuu. [IpousBogHas BTOpOro mopsiaka, BIIYKIOCTh U TOUKU neperunda. Iloctpoenue
rpaduKoB QYHKIUI.

Ocnoenas yenrb — TIOKa3aTb BO3MOXKHOCTH IIPOM3BOJHOW B HCCICNOBAHUU CBOMCTB
(GYHKIMN ¥ TOCTPOEHUH UX I'PaUKOB.

[Ipu n3ydeHnun maTepuana NIMPOKO UCIIONb3YIOTCSA 3HAHUS, IOJYYEHHBIEC YUAIIUMHUCS B XOJE
paloThI HaJ MpebIyIIeH TEMOH.

OOGO0CHOBBIBAIOTCSI YTBEPKACHHUSI O 3aBHCUMOCTH BO3pacTaHus U yObIBaHUS (PYHKLIHUU OT
3HaKa €€ IMPOU3BOJHOM Ha JAaHHOM IIPOMEXYTKE. BBOIATCA MOHATHA TOYEK MaKCUMyma H
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MUHUMYyMa, TOYEK mepernda. Ydyamuecs 3HAKOMSTCS C HOBBIMH TEPMHUHAMH: KPUTHUYECKHE U
CTallMOHAPHBIE TOUKHU.

[Tocme BBeneHHWS TMOHATHH MakCUMymMa W MUHUMYyMa GyHKOUH  (opMupyeTcs
MPEJICTABJICHUE O TOM, YTO (DYHKLIHS MOXKET UMETh IKCTPEMYM B TOUKE, B KOTOPOIl OHA HE MMEET
NPOM3BOHOM, Hanpumep, y = \x\ B Touke x = 0.

Omnpenenenue BUIa SKCTpeMyMa Iperoiaraercsi CBI3aTh ¢ MepeMeHON 3HaKa MPOU3BOIHON
(GyHKIMU TIpH Tepexojie Yepe3 TOUKy dKkcTpemyma. HeoOXoaumo mokas3arh y4auiuMcsi HE TOJBKO
MPO(UIBHBIX KJIACCOB, YTO 3TO MOXKHO CJENIaTh MPOIe — [0 3HAKy BTOPOW MPOM3BOAHOM: eCiu
f'(x) > 0 B HEKOTOPOH CTAIMOHAPHON TOYKE X, TO paccMaTpuBaeMasi CTallMOHAPHAs TOYKA €CTh
Toyka MuHUMYyMa; eciu f'(x) < 0, To 3Ta Touka — TOoYka MakcumymMma; eciu f'(x) = 0, To Touka x
€CTh TOUKa meperuoa.

[IpuBoguTCs CcXema HCCIEIOBaHUS OCHOBHBIX CBOMCTB (DYHKIMH, MpeABapsromIas
noctpoeHne rpaduka. B kmaccax 0a30BOro ypoBHS 3Ta CXeMa BBITISAMT Tak: 1) o0nacTh
onpezaeneHuss QyHKUUU; 2) TOYKU IepeceueHus: rpaduka ¢ ocsiMH KOOpPAMHAT; 3) MPOU3BOJIHAS
(GyHKIMKM W CTalOHapHBIE TOYKH; 4) MPOMEXKYTKH MOHOTOHHOCTH; 5) TOYKH 3KCTpeMyMma U
3HaueHUs! QYHKIMHU B 3TUX TOUKAX.

Ha npogunvnom yposne (nocie uzyuenus 6mopoti Npou3eoo0HOU) cxemd UCCie008aHUs.
dyHxkyuu  ewviensioum max: 1) obracmv onpedenenus QyHKyuu, YemHoOCMb (HeUemHOCMb);
nepuoouyHoOCmy, 2) Hyau (QYHKYuU, APOMed’CymKu 3HAKONOCMOAHCMEA,; 3) acumnmomsl epapura
dynxkyuu; 4) nepsas npou3eooOHas, Kpumuyeckue MmMoOUKU, HNPOMENCYMKU MOHOMOHHOCMU,
9KCmpemymyl; 5) 6mopas npou3800HAs, NPOMEIHCYMKU 8bINYKIOCIMU, HANPABIEHUs. 8bINYKAIOCMEN U
mouKu nepezuoa.

6. [lepBooOpa3Hasi M HHTErpaJl

[lepBooOpa3nas. IlpaBmia HaxoxaeHus 1epBoOOpa3HbIX. Ilmomans KpuBOJMHEHHON
Tpaneuuu. MHTerpan u ero BblurciaeHue. Beruucienue miomanei Guryp ¢ moMoInbpo HHTErpaioB.
[TpumeHenne WHTErpayioB i pemeHus (usnyeckux 3anad. [Ipocmetiwiue ougghepenyuanvhoie
VPAasHEHUsL.

Ocno6nas yenb — O3HAKOMHUTb C IIOHSATHEM HWHTErpajga M HHTEIPUPOBAHHUEM Kak
omepareii, o0patHoil AUQPPEPEHIUPOBAHUIO; HAYUUMbL HAXOOUMb NAIOWA0b KPUBOIUHEUHOU
mpaneyuu, pewiams npocmetiuiue usuieckue 3a0a4u ¢ NOMOwbio UHMe2pad.

Onepanust MHTEIpUPOBAHMS  CHAyala oONpeAensercs Kak  omepauus, oOparHas
g depeHIMpOBaHNIO, Jajiee BBOJUTCS MOHITHE MEpBOOOPa3HOM, MpPU STOM HE BBOAMUTCS HU
OIlpe/ieIeHUe  HEONpEeAEJICHHOT0 MHTerpaja, HHM ero oOo3HaueHue. Tabnuma mpaBui
UHTErpupoBaHus (T. €. Tabnuua MepBOoOOpa3HBIX) B ATOM ClIydae €CTECTBEHHO IOJy4aeTcsl W3
TaOIUIBl TPOU3BOJIHBIX. POPMYIHUPYETCsl YTBEPXKAECHUE, YTO BCE MEepBOOOpasHble i (QYHKIHMU
f(x) nmerot Bug F(x) + C, rne F(x) — nepBooOpa3Has, HaiijleHHass B Tabmuue. JTOT (QakT He
JIOKa3bIBACTCA, a TOIBKO MOSCHAETCS.

CBs13p MeXxy NMepBOOOpa3sHON M IUIOIIAJIbI0O KPUBOJIMHEWHON Tpamenyuu yCTaHaBIMBAETCS
¢dopmynoit Herorona — JleiiOHuna. Jlamee BO3HUKAaeT OINpeNeNeHHBbIH HHTErpajl Kak mpeneln
UHTErpallbHOM CyMMBI;, mpu 3ToM ¢opmyna Heiorona — JleliOHMIIa Takke OKa3bIBaeTcs
crnpaBeauBoi. Takum oOpa3oM, 3Ta (opMmysa SBJISETCS TJIaBHOM: C €€ MOMOIIBIO BBIYUCISIOTCS
oTpesieNIeHHbIE UHTETPaJibl U HaXOATCS IUIOIA N KPUBOJIMHEMHBIX Tparneuni.

Ha npogunvrom ypoene yuawuecs 3HAKOMAMCA ¢ 3a0a4amu HA HAXOJCOEHUe NYymu no
3A0aHHOU CKOPOCMU, HA BbIYUCTEHUe pabdOmbl NEPeMEeHHOU CUlbl, 3A0aUamu O PA3ZMHOICEHUU
bakmeputi u 0 paouoaxmueHom pacnade Oojee NOOPOOHO, UeM WKOIbHUKU KIACCO8 0aA308020
VPOBHS, U yuamcs peuiams npocmeriwiue oudpepenyuanvrvle ypasHeHus.

7. iuauHAp, KOHYC, 1ap.
[lonsitue umnmuuapa. I[lnomanes noBepxHoctu uunuHapa. [lonarue konyca. Ilnomans
MMOBEPXHOCTH KOHYyca. YcedeHHbIM kKoHyc. Cdepa u map. YpaBHeHue cdepol. Bzammuoe
pacnonoxenue cepsl u mwiockoctu. KacarenpHas mnockoctu k chepe. [Inomans cdepsr.
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OcnosHnas yenb — NaTh yYallUMCS CHCTEMAaTHYECKHE CBEICHHS 00 OCHOBHBIX Telax M
MOBEPXHOCTAX BpallleHUs — HWIMHJIpE, KOHYyce, cdepe, mape.

W3ydyeHne KpyriibIX Tenl (UMIMHApPA, KOHyca, Ilapa) M HX IIOBEPXHOCTEW 3aBepllacT
3HAKOMCTBO Y4YalllUXCsl C OCHOBHBIMH IPOCTPAHCTBEHHbIMH (Qurypamu. BBondrcs mnonsTus
UAJTUHIPUYECKOM W KOHUYECKOH IMOBEPXHOCTEW, IWIMHApPA, KOHYca, yceuyeHHOro kouyca. C
MOMOUIBI0  Pa3BEPTOK OMNPENENAIOTCS IUIOMAANM HMX OOKOBBIX IMOBEPXHOCTEW, BBIBOJSATCS
COOTBETCTBYIOIIHME (HOPMYIBL. 3aTeM JAIOTCS onpeaeneHus chepbl U mapa, BEIBOAATCS ypaBHEHHUS
cdepbl U ¢ ero MOMOIIBI0 UCCIEYEeTCS BOMPOC O B3aUMHOM PACHOJIOKEHUH cephbl U MIOCKOCTH.
[Tnomans chepsl onpenenseTcs Kak Mpeaesl MOCIe0BATEIbHOCTH TUIOMIAACH OMUCAHHBIX OKOJIO
chepbl MHOTOTPAHHUKOB MpPH CTPEMJICHMHM K HYIIO HauOOJbIIEro pasMepa Kaxaoi rpanu. B
3aa4yax pacCMaTpuBarOTCAd pa3JIMYHbIC KOM6I/IHaI_[I/II/I KPYTJIBIX TCJI U MHOT'OI'PAaHHUKOB, B HaCTHOCTH
ONMCAaHHbIE U BIMCAHHBIEC TPU3MbI U TUPAMU/IBI.

B oannom pazoene usnodceHvl maxdice 60NPOCHL O 83AUMHOM DPACHONONCEHUU chepbl U
NPAMOLL, O Ce4eHUsX YUTUHOPULECKOU U KOHUYECKOU NO8EPXHOCMell pA3IUYHbIMU NIIOCKOCHAMU.

8. KomOnnaropuka

Mamemamuueckas unoykyus. IlpaBuio npousBeneHus. PasmelieHus ¢ NOBTOPEHUSMHU.
[TepecranoBku. Pasmemnienus 6e3 noBropenuii. Couetanus 6e3 nmoBropeHuit u 6uHom HeroToHa.

Ocnoeénas yenb — pa3BUTh KOMOMHATOPHOE MBIIIJIEHUE YYalIUXCs; 03HAKOMUTh C TeOpuei
COCIMHEHHNH (KaK CaMOCTOATEIbHBIM pa3[eioM MaTeMaTHKH W B JalibHEHIIeM — C ammnapaTom
pelIeHus psiia BEPOSTHOCTHBIX 3a1av); o0ocHOBaTh ¢GopMyiny OunHOomMa HprOTOHA (¢ KOTOpOI
yJaniuecs JUIlb 3HAKOMUITUCH B Kypce 10 kimacca).

OCHOBHBIMU  3a7lauaMM  KOMOWHATOPUKH CUYUTAIOTCS cienyiomue: 1) cocTaBieHue
YIOPSIIOYEHHBIX MHOKECTB (00pa3oBaHUE MEPECTAHOBOK); 2) COCTABIECHUE MOJIMHOKECTB JaHHOTO
MHOXecTBa (00pazoBaHHe COYETaHUM); 3) COCTABJICHUE YHOPSIOYCHHBIX MOAMHOXKECTB JaHHOTO
MHOXeCTBa (00pa30BaHHE PAa3MEIICHHH ).

N3 Bcero MHOT000Opa3usi BOMPOCOB, KOTOPHIMU 3aHUMAETCS KOMOMHATOPUKA, B COJIEPKAHUE
oOpa3oBaHMs CTapiieil I[IKOJBI CErofHs BKJIIOYAETCS JIMIIb TEOpUS COSAMHEHUH —
KOMOMHATOPHBIX KOH(HUTyparui, KOTOpPbIC HA3BIBAIOTCS IEPECTAHOBKAMH, Pa3MCEUICHUSIMH U
coueTanusiMu. [lpuyem o0Osg3aTeNbHBIMH I8 U3Y4YCHHs] SBISIOTCA JUIIb COEOUHEHHS 0Oe3
MOBTOPEHUN — COEIWHEHHUS, COCTaBJIsieMble IO OMNpPENEIEHHBIM TPaBWJIaM W3 Pa3JTHYHBIX
JJIEMEHTOB.

Teopus coedunenuii ¢ nosmMopeHusAMU He A6IAemcs 0053amenbHOl 0N U3YYeHUs 0axce Ha
npoguIbHOM YpOBHe, meM He MeHee, MNOJe3HO 68eCcmU NoHAmuUe XOoms Obl pazmMeujeHull ¢
NOBMOPEeHUAMY, MAK KAK 3A0a4i HA NOOCYEm YUCIA IMUX PAZMEUWEeHUL paCCMAmpUBaromcsl yice
HAa nepeviX YPOKax npu peuleHuu 3a0ad Ha npumeHeHue npasuia npouzsedenus. 3HaKoMcmeo ¢
OCMANbHLIMU COCOUHEHUAMU C NOGMOPEHUIMU MOXNCem Oblmb pPACCMOMPEHO C YYAWUMUCS
NPOPUILHBIX KIACCO8 NPU HATUYUU 8peMeHU. [oKkazamenbcmeo dce cnpasediusocmu Gopmyn onsa
noocuema 4ucia nepecmano080K ¢ NOGMOPEHUAMU U YUCIA COYEMAaHUL C NOBMOPEHUAMU  Cle0yem
paccmampusams MoabKo NpU YenyOJIeHHOM U3YYeHUU C VHAUUMUCS, VCEOUBUUMU NPUMEHEeHUe
Memooa Mamemamudeckol UHOYKyuu. J{onoinumensro momusayueti paccmMompeHus, Hanpumep,
nepecmano8oK ¢ NOBMOPEHUAMU ABNISAEMCA MO, YUMo OUHOMUATbHbIE KOIDDuYUueHmbl ecmb He 4mo
uHoe, KaKk nepecmaHosku ¢ nosmopeHusmu. Ilosmomy yuawuecs, 3HaKomvle ¢ HOHAMUEM
nepecmaHo8oK ¢ NOBMOPEHUAMU, 1e2KO 80CNPUHUMAIOM 861800 hopmynbl bunoma Helomona.

9. O6beM Teu1.

O6beM npsiMoyrosbHOro napamienenunena. OobeM npsMon npu3Mbl U IHHAPA. O0BeMbI
HAKJIOHHOM NPU3MBI, MUpaMuabl, KoHyca. O0beM miapa u miomans cdepsl. OObeMbl MIAPOBOTO
CErMEHTA, IapOBOTO CJIOS M IAPOBOT0 CEKTOPA.

OcHnosHas yenb — BBECTU TNOHATHE 00BbEMa Tela W BHIBECTH (DOPMYJIBI JUIS BBIYMCICHUS
00BEMOB OCHOBHBIX MHOTOI'PAaHHUKOB U KPYTJIBIX TeJl, U3YUYEHHBIX B Kypce CTEPEOMETPHUH.
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[TonsiTie oObeMa Tena BBOJIWTCS AHAJIOTMYHO TOHSATHIO IJIOMAAN W TUIOCKOW (PHUTYpHI.
DopMymHpPYIOTCS OCHOBHBIE CBOWCTBA OOBEMOB M Ha MX OCHOBE BBIBOAUTCA (hopmyna oObeMa
MPSIMOYTOJIBHOTO TIapaJuIeNeNuIeia, a 3aTeM MPSAMOM MPU3MbI U WIHHIApA. PopMynsl 00bEMOB
APYTUX TENl BBIBOJATCS C TIOMOIIBI0 HHTErpadbHOH (opmynsl. Dopmyna oObema miapa
UCIIOJNIL3YETCS IS BBIBOJA (POPMYJIBI TUTOMIAIN CHEPHI.

10. DyieMeHTHI TeOpUM BEPOATHOCTEI

BepositHocTs  coObiTusi.  CioK€HHME  BEpOSTHOCTEH.  Vciosnas — eeposmunocmb.
Hezasucumocmv cobbimuy. BeposSTHOCTh TNPOU3BEICHUS HE3ABUCHMBIX COOBITHIH. Dopmyna
bepuynnu.

OcnosHnas yenb — cHOPMUPOBATH MOHATHE BEPOSTHOCTH CIIYYaHOTO HE3aBHCHMOTO
COOBITHSA; HAY4YUTh pelIaTh 3a/Jaydl Ha IMPUMEHEHHE TEOPEMbl O BEPOSTHOCTU CYMMBI JIBYX
HECOBMECTHBIX COOBITUH M Ha HAXOXICHHE BEPOSTHOCTH IPOU3BEICHHUS [BYX HE3aBHCHMBIX
COOBITHH.

B mporpaMMy BKJIFOYEHO M3y4YeHHE (4aCTUYHO HAa MHTYUTHBHOM YPOBHE) JIUIIH OTIEIHHBIX
AJIEMEHTOB TeOpuU BeposTHOCTe. [lpu 5TOM BBENEHHUIO Ka)XJOTrO MOHSATHS IMPEILIeCTBYET
HedopMabHOE 00BSICHEHHE, PACKPBIBAIOIIEE CYIIHOCTh JAHHOTO MOHSATHUS, €0 MPOUCXOXKICHUE U
peasibHbIil cMbIci. Tak BBOJSTCS MOHSATHUS CIy4allHBIX, TOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH,
CBSI3aHHBIX C HEKOTOPHIM HCIBITAHUEM; OIPEENIAIOTCS M HIUIIOCTPUPYIOTCS OMEpalui  HaJ
COOBITHUSMHU.

Knaccuueckoe onpezeneHne BEpOITHOCTH COOBITHS C PABHOBO3MOKHBIMH AJIEMEHTAPHBIMH
ucxogamu GopMyJIHUpyeTcs CTPOro, U Ha €ro OCHOBE (C MCMOJIb30BAHUEM 3HAHHI KOMOMHATOPUKH)
pemaercss OONBIIMHCTBO 3aj1ad. [IOHATUS TIeoMeTpUYEecKON BEpPOATHOCTHM M CTATUCTUYECKOU
BEPOATHOCTH BBOJMJINCH HA MHTYUTUBHOM YPOBHE B OCHOBHOM 1IKoOINe. Hesagucumocms cobvimuil
8600UmMCs  0OCMAMOYHO CMpPo2o (nocie OnpedeieHus MNOHAMUSL YCIOBHOU BepPOSMHOCHU).
Pazbupaemcs pewenue 3adauu Ha Haxodicoenue geposmuocmu coovimus B, cocmoswezo 6 mowm,
Ymo mNpu N UCHBIMAHUAX Habaroaemoe codovimue A npousoiidem poeno k pas, nocie ueeo
obocHogvisaemcs hopmyna bBeprynnu.

[lpr w3nOKEeHUM MaTepuala JAaHHOTO pas3zieia MOTYCPKUBACTCS NPUKIAJHOE 3HAYCHUE
TEOPUHU BEPOATHOCTEN B PA3IMYHBIX 00IACTAX 3HAHUI U MPAKTUUYECKON JAESITENFHOCTU YeIOBEKA.

11. KoMnjiekcHbIe YnciIa

Onpeoenenue komniekcuolx uyucen. Cnodxcenue u YMHONMCEHUE KOMNIEKCHBIX YUCE.
Komnnexcno conpsoicennvie uucna. Mooyns romniaexcHozo uucna. Onepayuu 6vlyumanus u
Oenenus. I'eomempuyeckas unmepnpemayusi KOMniekcHo2o uucna. Tpuconomempuueckas gopma
KOMNJIEKCHO20 — YUcia. YmHodcenue u  OelleHue KOMNIEKCHbIX — 4ucel, 3aNUCAHHbIX 8
mpuconomempuueckoti gopme. Dopmyra Myaspa. Keadpammnoe ypasnenue ¢ KOMNIEKCHbIM
HeuzeecmHuIM. H36/1eueHue KopHs U3 KOMIJIEKCHO20 Yucia. Aneebpauieckue ypagHeHus.

Ocnoenas yenb — HAYYUTh TNPEACTABIATH KOMIUIEKCHOE 4YMCIO B anreOpanyeckod M
TPUTOHOMETpHYECKOH (opMax; H300paxkaThb YMCIO Ha KOMIUIEKCHOW TIUIOCKOCTH; HAay4dTh
BBITIOJIHATH OIEpalliy CJIOXKEHUS, BBIUYMTAHUS, YMHOXEHHUS W JICJICHHs] YWCEeN, 3allMCaHHBIX B
anrebpandeckoid ¢dopme, omepanuu YMHOXKEHUS H JCNEeHUS YWCeN, TMpPEACTaBIEHHBIX B
TPUTOHOMETPHYECKOH opMe.

Ha npumepe Teopun KOMIUIEKCHBIX YHCEN CTapIIECKIACCHUKU BIEpBbIE (2, BOZMOXHO, U
BOOOIIIE €AMHCTBEHHBIN Pa3) 3HAKOMSITCS CO CTPOTUM MOCTpOeHHEeM Teopun uucen. KommiekcHsie
qrclia BBOJATCS MO0 KakK yHmopsijoueHHas mapa 4ucen, 0o Kak BelpaxkeHue a + bl, rneau b —
JEHCTBUTENFHBIE YUCIa, 1 — HEKOTOPBIA CHMBOJI, TaKOH, 4To 12 = —1. 3atemM QopMynHupyroTCs
MpaBuJjia, YCTAaHABIMBAIOIINE PABEHCTBO KOMIUIEKCHBIX YHUCEN, BBOJAATCS YUCIA, COOTBETCTBYIOIINE
MIPUBBIYHBIM TSI ITKOJILHUKOB HYJIO M €IMHUILIC, U3YYAIOTCS TIpaBuia apu(MEeTHIeCKUX IeHCTBUMA
HaJl KOMIUIEKCHBIMU 4YHUCIaMHU. TpUTrOHOMETpUYECKas HMHTEpPIpEeTalus KOMIUIEKCHOTO YHCIia
MO3BOJISIET pelIaTh ajareOpandeckue ypaBHEHUs (B YaCTHOCTH, KBAJIPATHBIE) B MOJIE KOMIUIEKCHBIX
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YHuCcel U OCO3HAHHO BOCIPUHHMATH OCHOBHYIO TEOpEeMYy aireOpbl, KoTopas (opMyIupyercs B
KOHIIE TEMBI.

12. YpaBHeHHsI ¥ HEPABEHCTBA C JIBYMSI NlepeMeHHbIMU

JIuHeliHbIEe ypaBHEHMS UM HEPABEHCTBA C IBYMs IlepeMeHHbIMU. HennHelinble ypaBHEHUS U
HEpaBEHCTBA C JIByMs IEPEMEHHBIMU. YpasHnenus u Hepasencmeéa ¢ O08YMs NEPEeMEHHbIMU,
cooepoicawjue napamempbi.

Ochosnas yenb — OOyUNUTh TpUEMaM pELICHHs YpaBHEHHH, HEpaBEHCTB U CHUCTEM
YpaBHEHUH U HEPABEHCTB C JIByMS IEPEMEHHBIMH.

N300pakeHre MHOXKECTBA TOYEK, SIBJISIOLIETOCS PEIIEHUEM YPABHEHHUS MEPBOI CTENEHH C
JBYMsI HEU3BECTHBIMH, HE HOBO JUIS y4YaIMXCS CTapIIMX KJIAccOoB. PellleHne cucTeM YpaBHEHHM C
MIOMOILBIO IpauKa 3HAKOMO LIKOJbHHKAM C OCHOBHOM LIKOJIBL. Ternepb UM MPEACTOUT YIrilyOuTh
3HaHMA, NIOJIYYCHHBIC paHee, U 03HAKOMUTBCS C PEIICHUEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU U
UX CHCTEM.

Y4eOHBI MaTepuan 3TOW TEMbl MOCTPOCH TaK, YTO YdallHecs IMOCTHTAIOT €ro B XOJIe
peleHHs] KOHKPETHBIX 3aJad, a 3aTeM IPOMCXOIUT 0000lIeHne U3yd4eHHBIX npuMepoB. CHauana
paccMaTpuBalOTCSl ypaBHEHUS C JABYMs II€PEMEHHBIMM, JIMHEWHBIC WIM HEJIMHEWHBIC, 3aTeM
HEPABEHCTBA U, HAKOHELI, CUCTEMBbI YPAaBHEHUI U HEPABEHCTB.

N3yuenueM HTOM TeMbl NOABOJWUTCA HWTOT W3BECTHBIM YYaIlMMCS METOJAM pEUICHUS
ypaBHEHMI M HepaBeHCTB. PaccMaTpuBarOTCs METO/IbI, C KOTOPHIMU OHU paHee 3HAKOMBbI He ObLIH,
HO 3HAaHMS, KOTOpBIE INPUXOAUTCSA IPUMEHATh, XOPOLIO W3BECTHBI M IPEICTAIOT C HOBOM I
y4Jaluxcs CTOPOHBI.

13. HToroBoe noBTOpeHue Kypca ajredpbl 1 Ha4ajJ MATEMATHYECKOI0 aHAJIN3a
14. TToBTOpeHNE OCHOBHBIX TeM Kypca MaTeMATHKH.
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TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKU BbBIITYCKHUKOB

Tpebosanus k pe3yromamam obyueHUs HANPAGIEHbL HA Pearu3ayuo 0esamelbHOCMHO20 U
JIUYHOCMHO OPUEHMUPOBAHHO20 NOOX0008,  OCBOCHUE  YUAWUMUCS UHMELIeKMYAIbHOU U
NPAKMU4ecKoll  0essimenbHOCmU, 061d0eHUe 3HAHUAMU U YMEHUAMU, B0CMPEOOBAHHLIMU 6
NOBCEOHEBHOU JHCUZHU, NO3BOJSIOUWUMU OPUESHIMUPOBAMBCSL 8 OKPYICAIOUWEM MUpe, 3HAYUMBIMU 0I5
COXpaHeHUsi OKpydHcaroujeli cpedvl U COOCMBEHHO20 300POBbSI.

Pybpuxa «3uamv/nonumamoy exirouaem mpeO0o8aHusi K y4eOHOMY Mamepudany, KOmopbvie
VC8AUBAIOMCS U BOCHPOUIBOOAMCSL YHAUUMUCS.

Pybpuxa «Ymemvy exmouaem mpebosanus, O0CHO8aHHble HA 00Nee CIONCHLIX BUOAX
0esAmenbHOCMU, 8 MOM YUCIe MEOPUECKOl. 00BACHAMb, U3YUaAmMb, PACNO3HABAMb U ONUCHIBAMD,
BbIAGNAMDb,  CPABHUBAMb,  ONpedeNsamv,  AHATUUPOBAMb U OYEHUBAmMvb,  NPOBOOUMDb
CAMOCMOSIMENbHBIL NOUCK He0OX0OUMOU UHDOpMayuu u m.o.

B pybpuxe «Hcnonvzosams npuobpemeHnnvle 3HAHUS U YMEHUs 6 NPAKMUYECKOU
0esAmenbHOCmMU U NOBCEOHEBHOU HCUZHU» NPeOCmAasieHbl Mpebo6anus, 6vblxo0sauwue 3a PAMKU
YuebHO020 npoyecca u HayelleHHble Ha peuleHUue PA3HO0OPA3HbIX JCUSHEHHBIX 3A0ay.

Yucaosbie 1 OYKBEHHbIC BbIPAKECHHSA

ymembp

. BBINOJIHATE apU(METHUECKUe JAEHCTBHs, codeTass YCTHblE U MHCbMEHHBIE IPHEMBI,
IIPUMEHEHHUE BBIYUCIMTEIBHBIX YCTPOWCTB; HAXOAWTh 3HA4YCHWS KOPHS HaTypalbHOU
CTENEHH, CTENeHM C palHOHAIbHBIM IIOKa3aTeneM, Jorapupma, HCIONB3YS HpU
HEOOXOMMOCTH BBIYMCIUTEIbHBIE YCTPONCTBA; MOJIb30BAThCA OILCHKONW M MPUKHIKOW IPH
IIPAaKTUYECKUX pacyeTax;

° IMPUMCHATH IOHATUS, CBA3AHHBIC C ACIIMMOCTBIO LEJIBIX YUCCII, ITPHU PCIICHUN
MAaTEMATHYCCKHUX 3aJ1a4,
° HaxXOJUuTb KOPHU MHOI'OYJICHOB C OI[HOﬁ HCpCMGHHOfI, packiIagblBaTb MHOI'OYJICHBI Ha

MHOXHUTCIIN, BBIIIOJIHATDH ,Z[efICTBPIH C KOMILIICKCHBIMHA qucijiaMu, I10JIb30BAaTbCA
FGOMGTpH‘-IGCKOfI I/IHTepHpeTaHI/Ieﬁ KOMIIJICKCHBIX YHCCJI, B npocreﬁmnx ClIydasax HaxXoAWUTb
KOMIIJICKCHBIC KOPHU ypaBHeHI/Iﬁ C ,Z[eﬁCTBI/ITGHLHBIMH KOB(l)(i)HLII/IeHTaMI/I;

o MIPOBOAMTH MO U3BECTHBIM (hOpMYysIaM M IpaBHIaM IpeoOpa3oBaHMsi OYKBEHHBIX BBIPAXKEHUM,
BKJIIOYAIOIUX CTETIEHH, PaJIuKabl, JOrapupmMbl 1 TPUTOHOMETPUUECKUE PYHKIUH;
o BBIUHCIISATh 3HAYEHUS] YMCIOBBIX U OYKBEHHBIX BBIPQXKEHMM, OCYLIECTBIISSI HEOOXOAMMBbIE

MOJICTAaHOBKH U MpeoOpa3oBaHMus;

UCNOIL3068AMb NPUOOPEMEHHble 3HAHUSL U YMEHUS. 8 NPAKMUYECKOU 0esimelbHOCU U NOBCEOHEGHOU

IHCUSHU OJIA:

. MPAKTUYECKUX pacuyeToB 1Mo (opMmysiaM, BKIOYas (OPMYIIbI, COJEPKAIINe CTEICHH,
paauKainbl, JorapuMbel U TPUTOHOMETpUYECKHE (YHKIIHH, HCIOIB3Ys MPU HEOOXOIMMOCTH
CIPAaBOYHBIEC MAaTEPUATBI M IPOCTEUIITNE BHIYUCIUTEIILHBIC YCTPOHCTRA;

DyHKUUH U rpaGuKH

ymemb

. OTpeAeNATh 3HaueHue (QYHKIMHU 10 3HAYEHUIO apryMeHTa IpU pa3IudHbIX crioco0ax 3adaHus
INZEINIVIH

o CTPOUTH IpaQUKU CTETIEHHOI, T0Ka3aTeIbHOMU, JJIorapupMUIecKiX QyHKINH;

. OIUCHIBATh N0 TpaduKy u 6 npocmeuwux Ciyuasx no @opmyine INOBEIEHUE U CBONCTBA
GbyHKIUH, HAXO0IUTH 1O rpaduKy GYHKIUU HanOOJIbIINE U HAUMEHbUINE 3HAUEeHUS;

. pelaTh ypaBHEHHsI, IPOCTEHIINE CUCTEMbl YPaBHEHUH, UCTIONb3YS CE0UCMEA QYHKYUN U UX
rpauKoB;

UCNOIBb3068aMb NPUOOPEMEHHble 3HAHUS U YMEHUsl 8 NPAKMUYECKOU 0essmelbHOCU U NOBCEOHEGHOU
IHCUBHU OJIA:

16



. OIMCAHMS C TIOMOUIBbIO (PYHKUIUH PAa3IMYHBIX 3aBUCUMOCTEH, MPeICTaBICHHs UX IpadUuecKy,
HWHTEpIpeTaIuu rpaduKoB;

Hauaja MmaTeMaTH4eCKOro aHAJIHU3a
ymemo
® HAXOJIUTh CyMMY OE€CKOHEUYHO YOBIBAIOIIEH T€OMETPUUYCCKUMA MPOTPECCUH;
® BBIYHCIATH MPOU3BOTHBIC U TIEPBOOOPA3HBIC SJIEMEHTAPHBIX (DYHKIUH, MPUMEHSS MpaBUiIa
BBIYHCIICHUS TIPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOIB3YsI CIIPABOYHBIC MaTEPHAIIBI,
e yccienoBaTh GYHKIIMU U CTPOUTH UX IPadUKH C IIOMOIIBIO TPOU3BOIHOM,;
e pemaTh 33aJ1ayy C MPUMEHEHHUEM YpaBHEHHUS KacaTelbHOU K rpaduKy QpyHKIUH;
e pemaTh 3a7a4d Ha HAaXOXKJICHHE HAWMOOJBIIEr0O ¥ HAWMMEHBIIETO 3HAa4YeHHS (DYHKIMU Ha
OTpE3KE;
®  BBIYUCIATH IUIOLIAIb KPUBOJIMHEUHOW TpaIECIUK;
UCNOBL306aMb  NPUOOPEemenHble 3HAHUS U YMeHUs 6 NPAKMU4eckol oOesmenbHocmu u O
N0BCEOHEBHOU HCUSHU
®  pCIICHUS TEOMETPUYCCKUX, (PH3UUECKHIX, IKOHOMUYCCKUX M JIPYTHX MPHUKIAIHBIX 337134, B
TOM YHCJIEe 3a7a4 Ha HauOOJIbIIMEe W HAMMEHBIIHME 3HAYCHHUS C MPUMEHCHHMEM aIllapara
MaTEeMaTHYCCKOTO aHaIn3a

YPaBHeHI/Iﬂ U HEPAaBCHCTBA

ymemo

) pemaTth palnMoHaIbHBIE, MOKa3aTeIbHbIe W JIOTapU(MHUUECKUE YPAaBHEHUS M HEPABEHCTBA,
npocmetiuiue UppayuoOHaIbHble U MPUSOHOMEMPUYECKUE YPABHEHUS, UX CUCEMbL,

) COCTABJISITh YPABHEHHUS U HEPABEHCMBA TI0 YCIOBUIO 3a1a4H;

. UCIOJIb30BAaTh AJIs MPUOIMKEHHOTO PEIIeHHs YpaBHEHUN U HEPABEHCTB IpaUuecKuil METO/;

. n300pakaTh Ha KOOPAMHATHOM IIIOCKOCTH MHOXKECTBA PEILIEHUN MPOCTEHINNX ypaBHEHUU U
HX CHCTEM;

. HAaXOJUTh MPHUOIMKCHHbIE DPEIICHUS YPaBHEHHM W HMX CHCTEM, HCIONb3ysd TpadudecKuit
METO/T;

o peliaTh ypaBHEHUsI, HEPAaBEHCTBA M CUCTEMBI C TPUMEHEHUEM TpaUuecKuX MpeICTaBICHHIH,

CBOMCTB (DYHKIIMI, IPOU3BOIHOM;
UCNONb306aMb NPUOOPEMeHHbIe 3HAHUSA U YMEHUSA 8 NPAKMUYECKOU 0esimeIbHOCMU U NOBCEOHEBHOU
JHCUBHU 0TS
o IIOCTPOEHHUS U UCCIEA0BAHUSA IIPOCTEUIINX MATEMATUYECKUX MOJIEIIEH;

DJIeMEeHTbl KOMONHATOPUKH, CTATHCTUKH U TEOPUH BEPOSITHOCTEIH

ymembo

. pemiath TpocTeiiiue KOMOWHATOpHBIC 3aJadyd  METOJOM Tiepedopa, a Takke ¢
MCIIOJIb30BAHUEM H3BECTHBIX (HOpMyJ, TpeyrojbHuKa [lackasst; BHIUUCIATE KOI(DUIIUCHTHI
ounoma HeroToHa 10 popMyIie ¥ ¢ UCTIONB30BaHUEM TpeyroibHuKa [lackans;

. BBIUUCIIATh, B MPOCTCHINHNX CIIydasX, BEPOSTHOCTH COOBITHI Ha OCHOBE IOJICYETA YHUCIIA
HCXOJIOB;

UCNONb3068aMb NPUOOPEMEHHbIE 3HAHUS U YMEHUS 8 NPAKMUYECKOL 0esimelbHOCMU U NOBCEOHEBHOU

HCUBHU OJIS:

. aHaJM3a peabHbIX YUCIOBBIX JAHHBIX, MPEICTABICHHBIX B BUJE JHAarpaMm, rpa)ukoB;

. aHaM3a MHOOPMAIMK CTATUCTHUECKOTO XapaKTepa.
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B pesyiabTrare M3y4yeHHMss MaTeMaTHKH HAa NPO(HILHOM YpPOBHe B CTaplIeil IIKoJIe

YUY€HHUK TO/IZKEH
SHAMb/NOHUMAMb !

3HAQYCHUE MATEMaTU4YECKOM HAyKu Ul PELICHHs 3a7ad, BO3HUKAIOIUX B TEOPUH H
IIPAKTUKE; IIUPOTY U OTPAHUYECHHOCTh IPUMEHEHUS MaTEMaTUUYECKUX METOIOB K aHAIU3Y U
UCCJIEJOBAHHIO [IPOLIECCOB U SBJICHUH B IPUPOJE U OOIIECTBE;

3HaYCHHE MPAKTHKH U BOIPOCOB, BOSHUKAIOLINX B CAMOM MaTeMaTuke, uis (OPMHUPOBAHUS
U Pa3BUTHUS MaTEMaTUYECKON HAYKU;

UJE€N  pacIIMpEHUs] YUCIOBBIX MHOXECTB Kak crocoba IOCTPOEHUS  HOBOIO
MaTE€MaTU4YeCKOro ammnapara Uil PELICHHs IPAKTUYECKUX 3aJad U BHYTPEHHHUX 3azad
MaTEMaTHKU;

3HA4YeHUEe uJAeH, METOJOB U pe3yibTaTOB aureOpbl U MaTeMaTHYECKOro aHajau3a aJs
IIOCTPOEHHUS MOJIENIEN peabHbIX IIPOLIECCOB U CUTYALUH;

BO3MOYKHOCTH TE€OMETPUYECKOI0 s3bIKa KaK CpeACTBa ONMCAaHUs CBOMCTB peabHBIX
IIPEIMETOB U UX B3aUMHOI'O PaCIOJIOKEHUS;

YHUBEPCAIbHBIA  XapaKTEpP 3aKOHOB JIOTMKM MAaTE€MaTU4EeCKUX PACCYKIEHUH, HX
MPUMEHUMOCTD B PA3JIMYHBIX 00JIACTIX YETIOBEUECKOM JIEATEIHOCTH;

paznuuue TpeOOBaHUM, IPEaBIBISIEMBIX K JI0KA3aTEIbCTBAM B MaT€MaTUKE, €CTECTBEHHBIX,
COLIMAJIbHO-9)KOHOMUYECKUX U T'yMaHUTApHBIX HayKaxX, Ha IPAKTUKE;

pOJIb aKCHOMAaTHKM B MaT€MAaTUKE; BO3MOXXHOCTh ITOCTPOCHMSI MATEMaTUYECKUX TEOPUHN Ha
aKCHOMAaTUYECKONl OCHOBE; 3HAUEHUE AaKCUOMATHKHU Ui JPYruX 00JIacTel 3HaHUSA U JUIs
IIPAKTUKU;

BEPOATHOCTHBIN XapaKTep pa3IMYHbIX IPOLECCOB U 3aKOHOMEPHOCTEN OKPYkKAIOLIETO MUPA.

B pe3yabTare n3ydyeHus Kypca ajare0pbl 1 Ha4aJ aHaJau3a yyamuecs 11 kiaaccoB 10/KHBI
ymemn:

Brnaners moHsATHEM CTENEHHM C PAMOHAIBHBIM IMOKA3aTENIEM, BBITOJIHATH TOXKIACCTBEHHBIE
peoOpa3oBaHUs U HAXOAUTh UX 3HAUYCHUS.

BEBINOMHATE TOXKIECTBEHHBbIE MPEOOpa3OBaHUS TPUTOHOMETPHUUECKUX, HPPAIMOHAIbHBIX,
MOKa3aTeIbHbBIX, JOTapU(PMUUECKUX BBIPAKECHUN.

Pemath cuctembl ypaBHEHUMN, COJAEPIKAIIMX OJTHO WUJIU JIBa YpaBHEHUS (IOrapupMUUYECKUX,
MppaIMOHAIFHBIX, TPUTOHOMETPUYECKHUX ); PEIIaTh HEPABEHCTBA C OIHOM NEepeMEeHHOW Ha
OCHOBE CBOMCTB (D)yHKIIHH.

Hcnonp30BaTh HECKOJIBKO MPHEMOB TMPU PEUICHUH YpaBHEHUH; peliatb ypaBHEHHUS C
WCTIOJIb30BAaHUEM DPABHOCHJIBHOCTH YPaBHEHUWH; HWCIONB30BaTh rpaduk (QYyHKIUH TpU
pelieHn HepaBeHCTB (TpaduvecKuii MeTom).

HaxoauTs mpon3BoAHYI0 (PYHKIIMH;, MHOXKECTBO 3HaUeHUN (DYHKIIMU; 00IaCTh OMpeeeHus
CIIO’KHOW ()YHKIIMH; UCTIOJIB30BATh YETHOCTh U HEYETHOCTH (DYHKIIHH.

UccnenoBath CBOWCTBAa CIIOKHOW (YHKIIUM, HMCIOJIb30BaTh CBOWCTBO MMEPUOJAMYHOCTH
GYHKIUU A7 pelleHus 3a/ay; YUTaTh CBOWCTBAa (pyHKUMU MO TpaduKy W pacro3HaBaTh
rpaduKy 3JI€MEHTAPHBIX PYHKIMH

Pemmate W mpoBOAMTH WCCIIEOBAaHWE pEIICHHS TEKCTOBBIX 337ad Ha HaXOXICHHE
HauOOJbIIET0 (HAUMEHBIIIET0) 3HAUCHUS BEIMYUHBI C IPUMEHEHUEM MTPOU3BOIHOM; peliaTh
3aJ]auy ITapaMeTpUYecKie Ha ONTHMH3ALIHNIO.

Pemrate KOMOMHUPOBaHHBIE YPAaBHEHHS M HEPABEHCTBA; UCIIOIH30BATh HECKOJIBKO MTPHEMOB
MIPH PEIICHUN ypaBHEHUN 1 HEPABEHCTB.

Pemath HepaBeHCTBa € MapaMeTpoM; HKCIOIB30BaTh Tpaduk (GYHKIHUU TMPH pPEHICHUH
HEPaBEHCTB C MapaMeTpoM (rpapudecKuii METO.).

Uszenekamov HeobOXoOumyro uugopmayuio u3 Yu4eOHO-HAYUHLIX MEKCMOo8, Npuoouns
npumepwsl, NOOOUpamev apeymeHmsl, @GOpMYIUPOBAMd 6bl80ObL,  COCMABIAMb MEKCM
HAY4HO20 CIUJIAL.
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B pe3yabTare usyuenusi Kypca reomerpuu yuyammecs 10-11 kaaccoB 10/2KHbI
yMmemy:

paciiodHaBaTb Ha 4YCPTCKAX KU MOACIIX HPOCTPAHCTBCHHBIC (l)OpMLI; COOTHOCHUTL TPCXMCPHBIC
O0OBEKTEI C UX OIIMCAaHUsIMU, I/1306pa)KeHI/I$lMI/I;

OIMUCBIBATL B3aUMHOC PACIIOJIOKCHUC IPAMBIX U IUIOCKOCTEH B MOPOCTPAHCTBE, apcymeHmuposams
ceou CnyCdeHM}l 006 smom pacnonodcenuu,

aHAJIM3UPOBATH B MIPOCTSHUIITNX CIIyYasx B3aUMHOE PACIIONIOKEHUE 0OBEKTOB B IIPOCTPAHCTBE;
n300pakaTh OCHOBHBIE MHOTOTPAHHUKHU M KPYTJIbIe Tela; BRIITOIHATH YEPTEKH 110 YCIOBUSAM 3a71ad;
cmpoums npocmetiuiue cevenus Kyoa, npusmbl, NUPAMUObL,

peliath IUIAHUMETPHYECKHE M IPOCTCHIINE CTEPEOMETPUYCCKHE 3aJayd Ha HaXOXICHHC
TeOMEeTPHYECKUX BEIMYWH (IUIHH, YTIIOB, IJIOIIaIeH, 00bEMOB);

UCIIOJIb30BaTh MPH PEIICHUH CTEPEOMETPUUYECKHUX 3aau INIAHUMETPpUIeCKHe (HaKThl K METOIbI;
MIPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKICHUS B XOJIC PEIICHHUS 33134,

MOHMMATh, YTO TEOMETpUYECKHE (OPMBI SIBISIOTCS HWIACATU3MPOBAHHBIMU 00pazaMu
peanbHBIX OOBEKTOB, HAYYHUTHCS HCIIOJIB30BaTh T'€OMETPUYECKHMA S3BIK JIJISI OIHUCAHMS
MPEAMETOB OKPYKAIOIIETO MHPA; MOJYYHTh TMPEJACTABICHUE O HEKOTOPHIX OO0JIacTsIX
MIPUMEHEHUS TEOMETPHH B OBITY, HayKe, TEXHUKE, HCKYCCTBE;

COOTHOCHTH TUIOCKHE T'eOMETPUYECKHE (PUTYPBI M TPEXMEPHBIE OOBEKTHI C UX OTMCAHUSIMH,
YepTEeKaMH, H300pKEHUSAMH, pa3IvdaTh M aHAIM3UPOBATh B3aUMHOE PACIOJOKCHHE
uryp;

n300paxaTh reoMeTpruueckue (GUrypsl U Tela, BBIMOIHITh YEPTEXK MO YCIOBHIO 3aauu;
MMOHUMATh CTEPEOMETPUUECKUE YEPTEKH;

pemarb reoMeTpUIECKUe 3aa4k, ONUpPasCh HAa U3yUYEHHbIE CBOMCTBA IUIAHUMETPUUECKUX U
CTEPEOMETPUYECKUX (PUTYp M OTHOILIEHUH MEXIYy HUMH, MPUMEHSS alIreOpanuecKuil u
TPUTOHOMETPUYECKUH anlapar;

MPOBOAUTH JIOKA3aTEIIbHBIE PACCYKICHUS IIPU PEUICHWH 3a4a4, JOKa3bIBaTb OCHOBHBIE
TEOpPEMBI Kypca;

BBIYUCIIATH JTUHCHHBIE SJIEMEHTHI U YTJIbI B MPOCTPAHCTBEHHBIX KOH(MUTYpAIHsIX, 00BEMBI U
IIJIOIIA I TTIOBEPXHOCTEH IPOCTPAHCTBEHHBIX TEJ M MX MPOCTEHIIIMX KOMOWHAIIHIA;
MPUMEHATh KOOPAWHATHO-BEKTOPHBIN METOJ JJISl BBIYMCICHUS OTHOUIEHWUM, PACCTOSIHUNA U
YIJIOB;

aHAJIM3UPOBATh B TMPOCTEUIIMX CIydasx B3aUMHOE paCIONOKEHHEe OOBEKTOB B
IIPOCTPAHCTBE;

CTPOUTH CEUEHHUS MHOTOTPAHHUKOB U M300pakaTh CEUEHUS TEJ BPAILICHHS.

HUcnonvzosams nDuO6p€m€HHbl€ SHAHUA U VYMEHUA 6 l’lDCleull€CK012 oesamenbHocCmu_ U

N0BCEOHEBHOU HCUSHU OIS

UCCIIEIOBaHUsI  (MOJIEIMPOBAHUS) HECIOXKHBIX TMPAKTUYECKUX CHTyalluH Ha OCHOBE
M3Y4YEHHBIX (POPMYI U CBOICTB QUTYp;

BBIYUCIICHUS JUIUH, IToLIaieil 1 00beMOB pealbHbIX 00BEKTOB MPU PEIICHUH MPAKTUYECKUX
3aJ1a4, UCIOJIb3Ys IPU HEOOXOIMMOCTH CIIPABOYHUKHU U BBIYUCIUTEIbHBIE YCTPOHCTBA.

Baagers, koMIeTeHIMSIMM:

y4eOHO — MO3HaBaTENbHOM;
LIEHHOCTHO — OPUEHTALIMOHHOM;
pedIeKCUBHOI;
KOMMYHHMKaTHUBHO;
MH(POPMAIMOHHOM;

COLIMAJIBHO — TPYIOBOM.

19



OO0mey4yeOHbIe YMEHHUSI H HABBIKH:

MPUBBIYHO TOTOBHUTH Pabovee MECTO TS 3aHATHUH

CaMOCTOSITEIILHO BBITIOJIHATH OCHOBHBIC MTPaBUJIA TUTUEHBI YI€OHOTO TPY/a pexKuMa JTHS;
MOHUMATh Y4YeOHYI0 3a/ady, IIOCTaBJICHHYIO VYYMTEIEeM, U JICWCTBOBaThH CTPOrO B
COOTBETCTBHUHU C HEH;

paboTath B 3aIaHHOM TEMIIC;

YUUTHCSI TIOOTIEPANIMOHHOMY KOHTPOJIIO y4eOHOM paboThl (CBOCH M TOBapwIa), OLEHUBATH
y4eOHbIe ACHCTBUSA (CBOM M TOBApPHIINA) IO 00Pa3Ily OIEHKH YUUTEIS;

yMeTb paboTaTh CAaMOCTOSTEIHLHO U BMECTE C TOBAPHUIIEM;

OKa3bIBaTh HEOOXOIUMYIO TIOMOIIh YUYUTEITIO Ha YPOKE;

CaMOCTOSITENILHO 00panaThes K BOMPOCaM | 3aJJaHHSIM y4eOHUKa;

paboTtaTrh C MaTepuallaMy MPUIOKEHHS YICOHHKA,

WCIIOJIB30BaTh 00Pas3Ibl B POIECCE CAMOCTOSTEILHON paOOThI;

OTBEYATh Ha BOIPOCHI 110 TEKCTY;

YUUTHCSI CBS3HO OTBEYATH 110 TUIAHY.
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OIEHKA YCTHBIX OTBETOB YUAIIIUXCS ITO MATEMATHUKE

OTtBer OIIEHMBAETCSI OTMETKOM ((5», €CJIM YYCHUK:

MOJIHO PACKPBLI COJEpXKaHHUE MaTepHaia B 00beMe, MPEIyCMOTPEHHOM MPOrpaMMOM U
y4eOHUKOM,

W3JIOKWI ~ Marepual  IPaMOTHBIM  S3bIKOM B ONPEJACICHHON  JIOTMYeCKOM
MOCJIE0BATEIbHOCTH, TOYHO HUCIIOJIB3YsI MATEMATHUYECKYIO0 TEPMHHOJIOTHIO U CHMBOJIHKY;
MIPABUJIHHO BBIMOJHHUI PUCYHKH, YEPTEKHU, TPAPHUKH, COMYTCTBYIOIIUE OTBETY;

MoKa3aJl yMEHUE WUTIOCTPUPOBATH TCOPETUUECKUE TIOJO0KCHUS KOHKPETHBIMU MIPUMEPaMH,
MPUMEHSTh UX B HOBOW CHTYallMH TPH BBHIOJHCHUHN MPAKTUUYESCKOTO 3a1aHMS;
POJEMOHCTPUPOBAI  YCBOCHHME  paHee  M3YYCHHBIX  COMYTCTBYIOUIMX  BOIPOCOB,
cOPMHUPOBAHHOCTH U YCTOMYMBOCTD UCIIOIB3yEMbIX IIPH OTPAOOTKE YMEHHI M HABBIKOB;
OTBEYAJI CAMOCTOSITEIBHO O€3 HABOSIIMX BOMPOCOB y4yHTeNs. BO3MOXKHBI OfHA - JIBE
HETOYHOCTH TPU OCBCINECHHUM BTOPOCTEIICHHBIX BOIPOCOB HJIM B BBIKJIAJIKAX, KOTOPBIC
YYECHHUK JIETKO MCIIPABUII TI0 3aMEYaHUIO YUUTEIIS.

OTBeT o1leHNBAETCSl 0TMETKOM «4», ecJIM OH yI0BJIETBOPSieT B OCHOBHOM TPeOOBaHUSIM HA
OIIEHKY «5», HO NIPH 3TOM MMeeT OJJUH U3 HeJJOCTATKOB:

B U3JIOKCHHHU JOMYIICHBI HEOOJIBIIINE HpO6€JIbI, HC MCKa3suBIINC MaTCMaTHYCCKOC
COACPIKAaHUC OTBCTA,

AONYIICHBI OAWH — JBa HCA0YCTAa IIpPpU OCBCIICHUHW OCHOBHOI'O COJACpKaHHA OTBCTA,
HCIIPABJICHHLIC 110 3aMCYAHHUIO YYHUTECIIA;

AONYIICHBI omubka uan Oosee ABYX HCEAOYCTOB IIPU OCBCHICHUN BTOPOCTCICHHBIX
BOIIPOCOB UJIK B BBIKJIAJKAX, JIETKO UCIIPABJICHHBIC 110 3aMCUYAHUIO YUUTCIIA.

OT1MmeTKa «3» CTABUTCH B CJAEAYIONIUX CAyYAsAX:

HETIOJTHO WJIM HETOCIIE0BATEIbHO PACKPBITO COJIEPKaHUE MaTepualia, HO MOKa3aHo oOIee
IIOHMMAaHHE BOIIPOCA U MPOJEMOHCTPUPOBAHBI YMEHHMsI, OCTATOYHBIE ISl JAJIbHEUILEro
YCBOCHHSI TIPOrpaMMHOT0 MaTepuana (onpenencHHble «TpeOoBaHUSIMH K MaTeMaTHYeCKOU
MOATOTOBKE YUaIUXCA»);

NMCIINCH 3any11HeHI/I$I NI IIOHyHIGHI)I OHH/I6KI/I B OHpeI[eJICHI/II/I HOHﬂTHﬁ, HUCIIOJIB30BAHUN
M&TGMElTI/I‘-I@CKOfI TepMI/IHOJIOFI/II/I, qepTemax, BBIKJIaKax, I/ICHpaBJ'IeHHble ITIOCJIC HECKOJIBKUX
HaBOJSAIIUX BOIIPOCOB YUUTEIIS;

y‘leHI/IK HEC CHpaBI/IJ'ICSI C HpI/IMeHeHI/IGM TeOpI/II/I B HOBOI\/'I CI/ITyaIII/H/I HpI/I BBIITOJITHCHHU N
HpaKTI/IquKOFO 3alaHusl, HO BBIIIOJHUII 3aJaHUuA O6$[33T€J'II>HOFO ypOBHfI CIIOKHOCTHU IIO
JIaHHOU TeME;

HpI/I 3HAHUHN TCOpeTI/IIIGCKOl"O MaTepI/IaJ'Ia BBIABJICHA HEAOCTATOYHAA C(l)OpMI/IpOBaHHOCTI)
OCHOBHBIX YMCHI/II\/'I 1 HABBIKOB.

OT1MmeTKa «2» CTABUTCH B CJACAYIOMIUX CIAYYAAX:

HE PAaCKPBITO OCHOBHOE COJIEpKaHUE yueOHOrO MaTepuara,

OOHApy)KEHO HE3HAHWE WJIM HENOHMMAaHHE YYEHHUKOM OOJbIlel WM Hanbojee BaKHOU
94acTH y4eOHOTO MaTepuala,

AONYIICHBI OIINOKHA B OIpCaACIICHUU HOH?ITI/IfI, IIpru HCIIO0JIB30BaHUUN MaTeMaTHYECKOUI
TEPMHUHOJIOTMHU, B PUCYHKAX, 4YCPTCIKAX HIIN rpa(bHKax, B BBIKJIaAKax, KOTOPBLIC HE
UCIIPABJICHBI MTOCIIE HECKOJILKUX HABOJSIIMX BOIPOCOB YUUTEIIS.

OtMmetKka «1» cTaBUTCH, €CJIN:

YUYCHHUK 06Hapy>K1/m MOJIHOC HE3HAHWC W HCIIOHUMAHHUC H3Yy4aCMOTI'O y‘-IC6HOl“O MaTcpualia
HJIK HE CMOT" OTBETUTH HU Ha OAWH M3 ITOCTABJICHHBIX BOIIPOCOB 10 U3y4aCMOMY MaTcpuaiy.
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OTMeTKa «5» CTABUTCS, €CJIH:
e paboTa BBINOJIHEHA TIOJTHOCTHIO;
® BIJIOTUYECKHX PACCYXICHHUIX 1 000OCHOBAaHHMHU PELICHUS HET MPOOEIOB M OUIMOOK;
¢ B pCHICHWH HET MAaTeMAaTUYECKUX OMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIKCKA, HE
SIBJISFOINASICS CIIC/ICTBUEM HE3HAHUS WJIM HETIOHUMaHUsl y4eOHOTrO MaTepuana).
OtMmeTKka «4» CTAaBUTCHA, €CJIM:
e paboTa BBHITIOJHEHA MOJHOCTHIO, HO OOOCHOBAHHS IIAroB PEIICHUs HEIOCTATOYHBI (eciu
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SIBISUIOCH CIICIIUATBHBIM O0BEKTOM ITPOBEPKH);
e JOMylIeHa OJHA OmMOKa WM JBa-TpU HEIOYeTa B BBIKIAAKAX, PUCYHKaxX, 4epTexax MU
rpadukax (eciim 3T BUJIbI padOTHI HE SBJISTUCH CIIEIUATBLHBIM O0BEKTOM ITPOBEPKH ).
OT1MmeTKka «3» CTAaBUTCS, €CJIH:
e JIOMYyIIEHHI O0see OAHON OMMOKY WiK OoJiee IBYX-TPEX HEJAOUYETOB B BBHIKIAAKAX, YepTExKax
WK rpadukax, HO ydalluiics BiajeeT 00s13aTeIbHBIMU YMEHUSIMU TI0 ITPOBEPSEMOI TEME.
OT1MmeTKa «2» CTABUTCS, €CIIU:
e JIOMYIICHBl CYIIECTBEHHbIE OIIMOKHM, [OKa3aBIIUE, YTO YYAIIUHCS HE BIAJCeT
00s13aTeTbHBIMA YMCHHSIMHY 110 JTAHHOHM TeMe B TIOJTHOW Mepe.
OtMeTKa «1» cTaBUTCS, €CJIN:
® paboTa mMoKa3aja IMOJIHOC OTCYTCTBUE Yy yYaIIerocs O0sS3aTelIbHBIX 3HAHUH M YMCHHM I10
MIPOBEPSIEMOM TEMe WJIM 3HAYUTEIIbHAS 9acTh PaOOTHI BHITIOJTHEHA HE CAMOCTOSTEIILHO.

Oo6mas kiaaccupukanms omMOOK
I'pyObiMu cuMTAKOTCH OIIMOKH:

e HE3HAHME OIpPEICIICHUS OCHOBHBIX IOHATHUI, 3aKOHOB, NPaBUJ, OCHOBHBIX MOJIOKEHUMN
TEOpHUH, He3HaHHEe (HopMyIl, OOIIETTPUHATHIX CUMBOJIOB 0003HAYeHUI BEJIMYMH, €IUHHIL UX
U3MEpEeHMUS;

HE3HAaHNE HAMMEHOBAaHUM €IMHULl U3MEPEHMUS;
HEYMEHHE BBIIEIUTH B OTBETE IIaBHOCE;
HEyMEHHE TPUMEHSTh 3HAHUSI, AITOPUTMBI JUIsl pELICHUs 3a/1a4;
HEyMEHHe JieNlaTh BBIBOJIbI M 0000IIEHMS;
HEyYMEHHE YUTaTh U CTPOUTH I'padyKy;
IIOTEPs1 KOPHSI UM COXPAHEHHUE IIOCTOPOHHETO KOPHS;
otOpackiBaHue 0€3 00BSICHEHHUI OJTHOTO U3 HUX;
paBHO3HAYHbIE UM OIIMOKH;
BBIUYHCIIUTENbHbIE OIIMOKH, €CIIM OHU HE SIBJISIOTCS] ONHUCKOM;
JIOTUYECKHUE OUTUOKH.
K Herpy0biM ommokaMm cieayeT OTHeCTH:
® HETOYHOCTb (OPMYIMPOBOK, OINpPEACNICHUH, MOHATHH, TeOpuil, BbI3BaHHAs HEMOJIHOTON
0XBaTa OCHOBHBIX IIPU3HAKOB OIPENEIAEMOrO MOHATHS WM 3aMEHOM OZHOTO - ABYX M3 3THX
MIPU3HAKOB BTOPOCTETIEHHBIMH;
® HETOYHOCTb I'paduka;
e HepalMOHAJIbHBIA METOJl PellIeHUs 3a/la4i WJIM HEeAOCTAaTOYHO MPOJyMaHHBIN IUIaH OTBETa
(Hapy1IeHue JIOTUKH, [TOIMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMH);
® HepalMOHAIbHBIE METO/AbI pabOTHI CO CIIPABOYHOMN M JPYroi JIUTEpaTypoi;
e HEyMEHHE pelaTh 3aJjauu, BHIIOIHITh 3aJjaHus B O0ILEM BHIE.
Henoyeramu siBJIsI0TCH:
e HepalHOHaJbHbIE IPHUEMBI BHIYUCIECHUI U TPEOoOpa30BaHMUIA;
. HeOpexKHOe BBIMOJIHEHHE 3alKcel, YepTeke, cxeM, rpapuKoB.
[ ]
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o AITAPATHBIE UKT CPEJICTBA:
MYJIbTUMEAUMHBIE KOMITBIOTEPHI;
JIOKaJIbHASL CETh;
MYJIbTUMEHA [IPOEKTOD;
KOJIOHKHM ISl 03BYYHMBAHMS BCETO KJIacca;
MIPUHTED;
CKaHep.

oakrwdE

Jns  nHGOPMANMOHHO-KOMIBIOTEPHOI _MOUIEPKKH  y4eOHOTo Ipolecca IMpearnoiaracTcs
UCIIOJIB30BaHUE CICIYIONUX MPOTPAMMHO-TIEAATOTHYECKUX CPEACTB, PEAM3YeMbIX C IOMOIIBIO
KOMITBIOTEpA:

I'oroBumcs k EI'D. MaTemaruka

Penerurop mo anredpe 11 kimacc

Oo0pasoBarenbHasa komneknus 1C: Aare6pa 7-11xkmacc
Anrebdpa u Hayasgo a"anuza 10-11 kaacc

Anrebdpa 1 Havaso a”anuza 11 kmacc. Mitorosast arrecranus
1C: llIkosa. Marematuka 5-11xkimacc. IlpakTukym

1C Penerurop"Marematnka" + Bapuantel EI'D 2005

Jlns  oOecrieueHHsT IUIOJOTBOPHOTO Y4eOHOrO IpoIecca MPEIINoaracTcss HCIOJIb30BaHHE
uHbOpMAIINK U MaTepUaAIIOB cieayonux UHTepHeT — pecypcoB:

MunucrepetBo obpazoBanus Pd: http://www.ed.gov.ru/ ; http://www.edu.ru
TectupoBanue online: 5 - 11 kmaccer:  http://www.kokch.kts.ru/cdo

Cetb TBOpueckux yunteseit: http://it-n.ru/communities.aspx?cat_no=4510&tmpl=com ,
Caiit Anekcanzpa Jlapuna (moaroroska k EI'D): http://alexlarin.narod.ru/ege.html
HoBsele TexHonoruu B oopaszoanuu: http://edu.secna.ru/main

[TyreBoauTens «B Mupe HayKu» JUIs MIKOJIBHUKOB: http://www.uic.ssu.samara.ru
Merasunukioneaus Kupuuia u Medonus: http://mega.km.ru

caiiTsl « QHIMKIOIIe MM hitp://www.rubricon.ru/;  http://www.encyclopedia.ru

CalT [T caMOo0Opa30BaHMs U OH-JTaliH TecTupoBanus: http://uztest.ru/

JI0ChE MIKOJILHOTO YYUTENs MaTeMaTtuku: http://www.mathvaz.ru/
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http://www.new-level-shop.com/catalog/detail.php?ID=42767&IBLOCK_ID=10
http://www.new-level-shop.com/catalog/detail.php?ID=23718&sphrase_id=2006&IBLOCK_ID=10
http://www.new-level-shop.com/catalog/detail.php?ID=23814&sphrase_id=2006&IBLOCK_ID=10
http://www.new-level-shop.com/catalog/detail.php?ID=23861&sphrase_id=2006&IBLOCK_ID=10
http://www.new-level-shop.com/catalog/detail.php?ID=23860&sphrase_id=2006&IBLOCK_ID=10
http://www.new-level-shop.com/catalog/detail.php?ID=23842&sphrase_id=2006&IBLOCK_ID=10
http://www.new-level-shop.com/catalog/detail.php?ID=23816&sphrase_id=2006&IBLOCK_ID=10
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo
http://it-n.ru/communities.aspx?cat_no=4510&tmpl=com
http://alexlarin.narod.ru/ege.html
http://edu.secna.ru/main
http://www.uic.ssu.samara.ru/
http://mega.km.ru/
http://www.rubricon.ru/
http://www.encyclopedia.ru/
http://uztest.ru/
http://www.mathvaz.ru/

