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HosicHuTeIbHASA 3aNIHCKA

Hannas pabouas nporpamma 1o marematuke Juis 10-11 knaccoB (mpouinbHbIi YpOBEHB)
peanu3yeTcsi Ha OCHOBE CJIeIYIOUINX JOKYMEHTOB:

1. [Ipumepnas mnporpamMma cpenHero (TMONHOro) oOmero o6pa3oBaHUs IO
MaTeMaTUKe Ha NpOo(UIBLHOM YpOBHE, pEKOMEHAOBaHHAas MUHHCTEPCTBOM 00pa3oBaHUs U
Hayku P® / COOpHMK HOpPMAaTHBHBIX JOKyMEHTOB. Martemaruka / coct. D./1. Inempos, A.T.
ApkanbeB. — 2-¢ uzgl. crepeotun. — M.: [poda, 2008;

2. ABTOpCKas nporpamma:

4.1. IlporpamMmel 0011e00pa30BaTEIbHBIX YUpexKaeHUNH. AnreOpa u Havyasa aHanmu3a. 10 —
11 xmaccet / cocraBurens T.A. Bypmuctposa. — M.: I[Ipocsemenue, 2010. — 160 c.;

4.2. TIporpammbl o0meoOpa3oBaTeNbHbIX yupexkaeHuid. ['eomerpus. 10 — 11 xmaccsr /
coctaButens T.A. Bypmuctposa. — M.: [Ipocsemenue, 2010. — 95 c.;

3. OcHoBHas oOpazoBaTenpHas mporpamma mkoJibl Ne 34 ot 18.02.2014;
4. Vyueonsiii mman MOY "COILII nmoc. um. Mopo3zosa';
o. CaHuTapHO — 3MMIEMHUOJIOTUYECKHE TpeOOBaHMS K YCIOBHUSM U OpraHM3aluu

oOyuenuss B OY (yTBep:KaeHbl NOCTaHOBJIEHHEM [J1IaBHOTO TOCYJapCTBEHHOTO CAaHUTApHOTO
Bpaua P® ot 29.12.2012r. Ne 189);

6. I'onoBoii kaneHnapHbli TpaduK Ha TEKYyUIUN ydeOHbI roj

PaGouas mporpamma BBINOJIHSET JBE OCHOBHBIE (DYHKITHH:

NudopmanrionHo-MeTo1ndecKas byHKIUSA MO3BOJISIET BCEM y4acTHUKaM
o0pa30BaTeNbHOTO TMpoliecca TMOJIYYUTh MPEACTaBICHHE O LENsAX, COJep)KaHuHu, oOIei
CTpaTeruu OOY4eHHs, BOCIUTAHHUS M Pa3BUTHUS Y4YalIUXCS CPEICTBaMU JAaHHOTO Y4eOHOro
npeaMera.

OpraHu3allMOHHO-TIIAHUPYIOIIass  (YHKLIUS MpPeAyCMaTpUBAET BBIJCICHHE HTaIlOB
o0y4yeHHsl, CTPYKTypUpOBaHHE Yy4eOHOrOo MaTepuaia, OIpEJesIEHHE €ro KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX XapaKTEepPUCTHK Ha Ka)XJOM M3 3TaloB, B TOM 4YHCIE Ul COJEpXKATEeIbHOTO
HaIOJHEHUS IPOMEXYTOYHOHN aTTEeCTAlMH yJallluXcs.

O0mas xapakTepucTHKA Y4eOHOr0 npeamMera

B mpodunsHOM Kypce conepxaHue 0O0pa3oBaHus, NMPEICTABICHHOE B OCHOBHOM IIKOJIE,
pa3BUBACTCS B CIEAYIOIINX HAIIPABICHUSIX:

. cucTeMaTH3alMs CBEIeHMH o0 uyuciaax; (opMuUpOBaHME TPEACTaBIECHUH O
paclIMpPEeHUH YUCIOBBIX MHOXKECTB OT HATYpaJIbHBIX 10 KOMIIJIEKCHBIX KaK CIIOCO0E MOCTPOCHUS
HOBOI'O MaT€MaTHUYECKOro ammapara JJs pelIeHus 3a/Jad OKPYKAIOLIero MHUpa U BHYTPEHHHMX
3aJja4 MaTeMaTHKH; COBEPLIEHCTBOBAHNE TEXHUKH BBIUMCIICHUM;

. pa3BUTHE U COBEPILICHCTBOBAHME TEXHUKH alreOpanyecKkux MpeoOpazoBaHui,
pelIeHns ypaBHEHUH, HEPABEHCTB, CUCTEM;
. CUCTeMAaTH3allis U pacIIMpeHHe CBEACHUNM O (PYHKIHAX, COBEPIICHCTBOBAHHE

rpa(bnqecm/lx YMCHHﬁ; 3HAaKOMCTBO C OCHOBHBIMHM HACAMH H MCETOAAMH MATCMAaTH4YCCKOI'O
daHaJIi3a B O6’beMC, IMMO3BOJIAIOIICM HCCIICI0BATDL 3JICMCHTAPHBIC (bYHKI_II/II/I H p€lIaTb HpOCTGﬁIHHG
ICOMCTPUYICCKUC, CI)I/I?»I/I‘ICCKI/IC U APYruc nNpuKIaJgHbIC 3aa4u,

. pacmiupeHUuc CUCTEMbI CBEICHUM O CBOMCTBaX IIJIOCKHUX (I)I/Il"yp, CUCTEMATHYCCKOC
HU3YUCHUC CBOMCTB IMPOCTPAHCTBCHHLIX TCJI, PA3BUTUC Hpe,Z[CTaBJ'ICHI/Iﬁ O TCOMCTPHYCCKHX
HU3MCPCHUAX,

. pa3BUTHE NPEACTABIECHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
OKPY’KaIOILIEM MUDE;
. COBEPUICHCTBOBAHWE MAaTEMAaTHYECKOIO pPa3BUTUS 1O YPOBHS, IO3BOJIAIOILEIO

CBOOOJHO MPHUMEHSTh HM3y4YeHHbIE ()AaKThl M METOJbl TPU PEIICHUU 3a]ad M3 PA3IUIHBIX
pa3aenoB Kypca, a TakKe UCIOJIb30BaTh UX B HECTAH/IAPTHBIX CUTYaIUSX;

. ¢bopMupoBaHHe  CMOCOOHOCTM  CTPOMTH M HCCIENOBaTh  IMPOCTEHIIHE
MaTeMaTH4eCKUe MOJETH MPU PEUICHUH MPUKIAIHBIX 3a7ad, 3a7a4 U3 CMEXHBIX IUCIUILINH,
yriayOiieHrne 3HaHui 00 0COOEHHOCTSIX TPUMEHEHHUSI MaTeMaTHIECKUX METOJIOB K UCCIIEIOBAHHIO
MIPOLIECCOB | SIBJIICHUH B PUPO/JIE U 00IIeCTBE.



Iean Kypca:

Crnioco6cTBOBaTh  (OPMHPOBAHUIO  MAaTEMAaTUYECKOH  KyIbTYpbl, (HOPMUPOBAHHIO
MHTEJUIEKTYaJIbHO - TPaMOTHOM JIMYHOCTH, CIIOCOOHOM CaMOCTOSITEIbHO TOJIydYaTh 3HAHHS,
OCMBICJICHHO BBIOMpaTh MPO(ECCHI0 W CHENHAITBHOCTh B COOTBETCTBUU C 3asBIICHHBIM
npo¢uieM 00pa3oBaHus B yCIOBHIX MOJACPHHU3AINHN CHCTEMBI 00pazoBanus PO.

Nzyduenne marematuku B 10-11 kimaccax Ha mpoMIBHOM YpOBHE HANpPaBICHO HA
JOCTHUKEHHE CIIEAYIOIINX 3a/1a4:

. (hopMupOBaHKE MPEACTABICHUN 00 HIIESX W METOJaX MAaTEeMaTHKH, O MAaTEMaTHKE
KaK YHUBEPCAJIBHOM SI3bIKE HAYKH, CPEACTBE MOACIIUPOBAHUS ABJIECHUN U IMPOLIECCOB;
. OBJIAJICHUE YCTHBIM u MMCbMEHHBIM MaTeMaTUYECKUM SI3BIKOM,

MaTeMaTHYEeCKUMHM 3HAaHUSMU M YMEHUSMH, HEOOXOJAMMBIMH JUISI HU3YYEHUS IIKOJbHBIX
€CTECTBEHHOHAYYHBIX JUCLUUIUINH, A MPOJOJDKEHHsT 00pa3oBaHMA M OCBOCHHS W30paHHOM
CHEIHaIbHOCTH Ha COBPEMEHHOM YPOBHE;

. pasBuTHE JIOTUYECKOT0 MBIILIICHHUS], AITOPUTMHUYECKON KYJIBTYpHI,
MIPOCTPAHCTBEHHOTO BOOOpa)KE€HHUS, pa3BUTUE MATEMaTHUYECKOIO MBIIIJICHUS W HWHTYUIUH,
TBOPUYECKUX CIIOCOOHOCTEN Ha ypOBHE, HEOOXOIUMOM JUISl MPOJIOJDKEHUS 00pa3oBaHUsA U AJIs
CaMOCTOSITENIbHOM JIeATENbHOCTH B 00JaCTM MaTeMaTHMKH M €€ MPWIOKEHUH B Oyaymiein
poheCcCHOHATBHOM JIeATETLHOCTH;

. BOCIIUTaHHE CpEJICTBAMU MAaTeMaTUKH KYJIbTYpPhl JMYHOCTHU: 3HAKOMCTBO C
UCTOpUEN Pa3BUTHS MaTeMAaTHKH, SBOJIIOIMENH MaTeMaTHUYECKUX HJIeH, TOHUMaHue 3HaYMMOCTU
MaTEeMAaTHKH ISl OOIIECTBEHHOTO IIporpecca.

Oo01mey4yeOHbIe YMEHUSI, HABBIKH M CIIOCOOBI 1eATEJILHOCTH

B xone wu3ydeHus mareMaTHMKH B NPO(UIBHOM Kypce CTaplied HIKOJbl ydJaliuecs
MPOJIOJDKAIOT OBJIAJICHUE PA3HOOOpPa3HBIMH CrocoOaMM  ACSITEIBPHOCTH, TNPUOOPETAIOT U
COBEpPILEHCTBYIOT OIIBIT:

- IPOBEJICHUS JOKA3aTENIbHBIX PACCYKIECHUH, JIOTHYECKOTO 000CHOBAHUS BBIBOJIOB;

- UCIOJIb30BaHMs PA3JIUYHBIX SA3bIKOB MAaTeMaTHKM JJIs WIIIOCTPALMK, UHTEPIpPETalny,
apryMEeHTalluu 1 JJOKa3aTeIbCTBa;

- pelleHHe LIMPOKOro Kiacca 3a7ad W3 Pas3iIM4YHbIX Pa3/eNoB Kypca, MOMCKOBOW M
TBOPYECKOH AEATEIBHOCTH MPH PEIIEHUH 33]]a4 TOBBIIIEHHOMN CJIOXKHOCTH U HETUIIOBBIX 3a71ay;

- IUIAHUPOBAHMSI U OCYIIECTBJICHUS AJTOPUTMHUYECKOW AEATENbHOCTU: BBIIOJIHEHUS U
CaMOCTOSITEJIBHOTO ~ COCTABJIEHHUSA aJITOPUTMUYECKUX TNPEANUCAaHMM M MHCTPYKUMH Ha
MaTeMaTU4YeCKOM MaTepHalle; MCIOJIb30BaHUS M CaMOCTOATENIBHOIO COCTAaBJIEHUS (OpMyN Ha
OCHOBE 00OOILEHMs] YaCTHBIX CIy4aeB U Pe3yJbTATOB HKCIEPUMEHTA; BBIMOJIHEHUS PAaCUYETOB
IIPAKTUYECKOI'O XapaKTepa;

- IOCTPOEHHUS U HCCIIECAOBAHUS MATEMaTHUECKUX MOJENEH Ul OMUCAHUSA U peLIeHHs
NPUKIAAHBIX 3a/a4, 3a/a4 U3 CMEXHbIX JUCUUIUIMH U PeaJIbHOW JKU3HU; MPOBEPKU U OLICHKH
pe3yabTaTOB CBOEH pabOThl, COOTHECEHHS MX C NOCTaBJIEHHOMN 3a/1auel, C JIMYHBIM KU3HEHHBIM
OIIBITOM;

- CaMOCTOSTENbHOM pPabOThl C MCTOYHMKAMM HH(OpPMALUH, aHaAIu3a, 000OLIEHUS U
cucTeMaTH3alluy NOTy4eHHOH HH(POPMALMU, MHTETPUPOBAHUS €€ B JIMUHBIN OIIBIT.

MecTo yueOHOro npeamera B y4eOHOM IIaHe

B yueGHOM 1utaHe 171t U3y4eHus: MaTeMaTUKU OTBOAMUTCS 6 4acoB B HEEIIO, U3 KOTOPBIX
IPEeJyCMOTPeHO 4 yaca B HEJENI0 Ha M3ydYeHue Kypca ainreOpbl M Hayall MaTeMaTHYecKoro
aHaiuM3a W 2 yaca Ha u3ydeHue reomerpuu. [laHHas mporpamma paccuntaHa Ha 408 ydeOHBIX
gacoB (136 vacos B 10 kmacce u 136 yacoB B 11 kiacce — no anredpe u HayajgaMm aHanu3a u 68
gacoB B 10 kmacce u 68 yacoB B 11 knacce no reomerpun).Jlns oOydeHus anredpe U Havaiam
anammza B 10 — 11 kmaccax BbeIOpaHa copaepxarenpHas nuHus Ammmosa 1A, (10-11), a
reometpun JI.C. ATanacsHa.

OcHoBHas popma opraHuzai 00pa3oBaTeIbHOTO MPoIecca — KIACCHO-YPOUHas CHCTEMa.
[IpenycmaTtpuBaeTcs NpUMEHEHHE CIEAYIOMNX TEXHOIOT U 00ydeHusI:
1. TpamuIMOHHAas KJIACCHO-YpOUYHAas



JEKIHUU
MPAKTUYECKHE PAOOTHI
3JIEMEHTHI POOIEMHOT0 00ydeHHS
TEXHOJIOTUH YPOBHEBOH auddhepeHnanuu
3I0pOBbECOEPETarOIINe TEXHOIOTUH
UKT
Bungst w  GopMBl  KOHTpOJISi:  TMEPEBOAHAs  aTTeCTalusi, MPOMEKYTOUHBIH,
CaMOCTOSITENIbHbIE pa00Thl, KOHTPOJIbHBIE PA0OTHI, TECTHI.

NoOUR WM



Coaepikanue yueOHOro Kypca
AJiredpa u Hayaja MaTeMaTHYeCKOI0 aHAIU3a

1. JeiicTBUTE/IbHBIE YNCJIA.
Lenbie m pamuoHanbHble 4Yncia. JleficTBUTeNnbHBIE 4Yncina. beckoHewHo yObIBaromas

reoMerpuueckas mnporpeccus. Apudmernyeckuil KopeHb HaTypalbHOH crteneHu. CrteneHb ¢
palOHaIbHBIM U IEHCTBUTEIBHBIM IIOKA3aTEIIAMU.

OcHoBHas 11eJ1b — 0000IINUTh U CUCTEMATU3UPOBATh 3HAHUS O JAECWCTBUTEIBHBIX YHCIAX;

copMHpOBaTh TOHATHE CTENEHH C JCWCTBUTEIBHBIM TOKA3aTeleM; HAy4YHTh IPHUMEHATh
onpezeneHuss apu(PMeTHUYECKOro KOpHS M CTENEHM, a TaKKe HUX CBOMCTBA INPHU BbHINOJHEHUH
BBIYMCIIEHUH U NTPE0O0pa30BaHUN BbIpaKEHUI.

2. Ctenennasi pyHkums.

Crenennas ¢QyHkius, e€ cBoiictBa U rpaduk. BsaumHo oOpaTHble QYyHKIUU.
PaBHOCUIIbHBIE ypaBHEHHsI M HepaBeHcTBa. MppanuonanbHble ypaBHeHUs. HpparpionanbHbie
HEpPaBEHCTBA.

OcHoBHasl_11efpb — 000OIIUTH M CHUCTEMATH3UPOBATH HU3BECTHBIE W3 Kypca anreopbl

OCHOBHO IIKOJIbI CBOMCTBA (DYHKIIMI; U3yUUTh CBOMCTBA CTETIEHHBIX (PYHKUUN C HATYpaJbHBIM
W LEJbIM IOKa3aTeJsIMU U HAy4UTh NPUMEHATh UX NPU PELICHWU YPAaBHEHUN W HEPABEHCTB;
copMHpOBaTh TOHATHE DPABHOCUIBHOCTH YpPaBHEHWH, HEPABEHCTB, CHUCTEM YypaBHEHUH U
HEPABEHCTB.

3. lloka3areabHasi QyHKIUA.

[TokazarenpHass QyHkmusa, e€ cBoWctBa W rpaduk. I[lokazarenbHble ypaBHEHHS.
[TokazarenbHbie HepaBeHCTBA. CHCTEMBI TOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

OcHoBHasl 11eJib — M3Y4YUTh CBOWCTBAa IOKa3aTeNbHON (YHKUIMU; HAy4YUTh pelIaTh
MoKa3aTebHble YpaBHEHUS 1 HEPABEHCTBA, IPOCTEHIIINE CUCTEMBI MOKA3aTENbHBIX YPABHEHHIA.

4. Jlorapudmuueckasi yHKus.

Jlorapudmsl. CsoiictBa jorapudmoB. JleciTUuHBIE U HATypalbHbIE JIOTAPU(MBL.
Jlorapudmuueckas ¢ynkuus, e€ cBoiictBa u rpaduk. Jlorapupmudeckue ypaBHEHUS.
Jlorapudmuueckue HepaBeHCTBA.

OcHOBHas 1IJIb — C(i)OpMI/IpOBaTL IIOHATHEC norapH(I)Ma qucia, HAY4YUTb MNPUMCHSITH

CBOMCTBa JOrapu(MOB IpHU pEIIEHUM YpaBHEHUH; HW3y4UTh CBOWCTBa JiorapuMuueckoi
(GYHKIMU M Hay4yuTh MPUMEHATh €€ CBOMCTBA NMPH PEIIEHUH MPOCTEHIINX JIorapupMUIecKux
ypaBHEHUI U HEPABEHCTB.

5. Tpuronomerpuyeckue popmyJibl.

Panguannas MCpa Yyria. HOBOpOT TOYKM BOKPYI' Ha4dajla KOOpAHHAT. OHpC,Z[CJ'ICHI/IC
CHHYC4, KOCUHYCAa U TAHI'CHCA YyTJIa. 3HaKu CHHYC4a, KOCUHYCAa U TAHTCHCA. 3aBHCHUMOCTb MCKIY
CHHYCOM, KOCMHYCOM H TAHI'CHCOM OIHOT'O W TOTI'O K€ YyIJIa. TpI/IFOHOMCTpI/I‘{CCKI/IC TOXACCTBA.
CI/IHyC, KOCHHYC U TaHI'€HC YIJIOB X U — (. q)OpMy.l'ILI CJIOXKCHHU. CI/IHyC, KOCHMHYC U TAHI'CHC



nBoitHoro yria. CHHyC, KOCMHYC UM TaHI'€HC IOJOBUHHOIO yria. @opmyssl npuseaeHus. Cymma
U pa3HOCTh cuHYcoB. CyMMa U pa3HOCTb KOCUHYCOB.

OcHoBHas Ocjib — C(i)OpMI/IpOBaTB IOHATHUA CHHYCA, KOCHMHYCA, TAHI'CHCA, KOTAHI'CHCA

qHucia; HAYYUTh TNPUMEHSTH (OPMYJIbl TPUTOHOMETPUM JUIS BBIYUCICHHS 3HAYCHUH
TPUTOHOMETPHUYECKUX (PYHKIMH © BBHINOJHEHHs MPeoOpa3oBaHUN TPUTOHOMETPHUECKUX
BBIPAKEHUH; Hay4YHuTh pemars IpocTenmme TPUTOHOMETPHYECKHUC YpaBHECHUS
sihx=a, cosx=amnpua=1-10.

6. TpI/IFOHOMeTpI/IquKI/Ie YpaBHEHUs.

VYpaBHeHus Sin X =a, COSX=a, tgx=a. Pemenue TpUroHOMETPHUYECKUX YpaBHEHHIA.

[IpuMeps! penieHust TPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OcHoBHas 11enb — cPOPMHUPOBATH YMEHHE pelIaTh MPOCTEUIINE TPUTOHOMETPUUYECKUE
YPAaBHEHUS; 03HAKOMUTB C HEKOTOPBIMU IPUEMAMU PEIICHHS] TPUTOHOMETPUYECKUX YPaBHEHHM.

7. Tpuronomerpuyeckue pyHkuum:

OO6nacTh ompeneneHuss M MHOXKECTBO 3HAUEHHH TPUTOHOMETPUYECKUX (QYHKIHUI.
YeTHOCTh, HEYETHOCTD, TIEPHOJMYHOCTH TPUTOHOMETPHUECKUX (GYHKINK. TpPUTOHOMETPHUYECKHE
(GYHKIIMU YUCIIOBOTO apryMeHTa: CHHYC, KOCHMHYC u TaHreHc. CBoiictBa u Tpaduku
TpUTOHOMETpUYEeCKUX GyHKIUNH. OOpaTHBIC TPUTOHOMETPUYECKUE (DYHKIIUH.

OcHOBHas 1IeJIb — U3YYUTh CBOMCTBATPUTOHOMETPUUYECKUX (DYHKINN,HAYIUTh IPUMEHSTh

9TH CBOMCTBa MpU pEIIEHUH YypaBHEHUN U HEPaBEHCTB, HAYYUTh CTPOUTH TpauKu
TPUTOHOMETPUYECKUX (PYHKIIMA.

8. Ilpou3BoaHAsiu ee reoOMeTPUYECKHii CMBICJI:
Omnpenenenne  npousBogHoi.  I[lpomsBomnas  cremenHoi — pynkumm.  [IpaBumma

muddepenunpoBanus. [ Ipon3BogHbIE HEKOTOPHIX AJIEMEHTapHbIX (QyHKUMNA. ['eomeTpuueckuit
CMBICTT IPOU3BOAHOM.

OcHoBHasl 11eJib — BBECTU MOHSTHE MPOU3BOJHON; HAYUYUTh HAXOJUTh IMPOU3BOJHBIC C
nomoineio  popmyn nuddepeHIHpOBaHUs; HAy4YUTh HAXOIWTh YPaBHEHHE KacaTeNbHOU K

rpaduky GyHKIUH.

9. IIpuMeHeHUE MPOU3BOIHON K HCCIEIOBAHNIO (DYHKIUI:
Bospacranne u yObiBanue (yHKuM. OKcTpemMyMmbl — QyHKuuM. HanGonbiiee u

HauMeHblllee 3HayeHus (QyHkuuu. [Ipom3BogHAs BTOPOrO TMOPSAAKA, BBITYKIOCTh U TOYKH
neperu0a. [locrpoenue rpadpukoB (GyHKIUIA.

OcHoBHas 11eJib — IIOKa3aTh BO3MOXXHOCTHU HpOHSBOI{HOfI B HCCJEIOBAHHHM CBOMCTB

(GyHKUIUH ¥ TOCTPOEHUU UX IPaUKOB.

10. MuTerpan
[lepBooOpa3nas. [IpaBuina HaXoKIeHUs IEPBOOOPA3HBIX.

[Tnomans xpuBonuHeHHON Tpaneuuu. HMurerpan. ®opmyna Herorona-JleitOnuma.
[IpuMeHeHne nHTErpaia K BBIYMCICHHIO IJIONIa e 1 00BEMOB.



OcHOBHas 11eflb —  O3HAaKOMUTh C HMHTETPUPOBAHMEM Kak orepanued, oOpaTHOMH

mddepeHnpoBaHuIo, MOKa3aTh MPUMEHEHHE UHTETPaia K PEIICHHIO FTEOMETPUUECKUX 3a1au.

11. KomOuHaTopuka v 3j1eMeHTbl TCOPHUH BePOSITHOCTEI |
[IpaBuno npousBenenus. IlepectanoBku. Pazmemenus 6e3 nmosropenuii. Coueranus 6e3

nopropeHuii u OuHoMm Helorona. BepostHocTh coObiTusa. ClokeHHE BEpOATHOCTEH.
BeposTHOCTE IPOM3BEICHUS HE3aBUCUMBIX COOBITUI.

OcHoBHas LCJb — Ppa3BUTH KOM6I/IHaTOpHOC MBIIIJICHUEC Y4YalluXxCd, O3HAKOMHTL C

TEeOpHel COeTMHEHMI; 000CHOBaTh popmyity OmHOMa HeroToHA.

ChopmupoBaTh MOHATHE BEPOSATHOCTH CIYy4ailHOTO HE3aBHCUMOIO COOBITHSA; HAy4YHUTb
pelaTh 3a/1a4M Ha MPUMEHEHNE TEOPEMBI O BEPOSITHOCTH CYMMBI JIByX HE3aBUCHUMBIX COOBITUH U
Ha HaXO0>K/IEHUE BEPOSATHOCTU IIPOU3BE/ICHUS ABYX HE3aBUCUMBIX COOBITUH.

12. TloBTOopenue. Pemenue 3agay.

I'EOMETPUA

IIpsiMble 1 mJockocTH B mpocTrpaHcTBe.OCHOBHBIE MOHSTUS CTEPEOMETPUHU (TOUKa,
npsiMasi, IUIOCKOCTb, TNpocTpaHCTBO). [loHsTHE 00 akcMOMaTH4YeCKOM Croco0e MOCTPOeHUs
FE€OMETPHH.

[Iepecekaromuecs, napamieabHbIe U CKPEIIMBAOIINECS MPSAMBIE. YTOJI MEXKIY IPSIMBIMHU
B npocrtpaHcTBe. llepnenaukynspHocTs mnpsMbiX.[lapamiensHOCT M MEPHEHAUKYIAPHOCTH
NpsAMOM M TUIOCKOCTH, TIpU3HAKM U CBoMcTBa. Teopema O Tpex NEpHEHAUKYIApAX.
[TepieHAMKYNSAp M HAKJIOHHAS K TUIOCKOCTH. YTOJ MEXKIY IPSMOU U MJIOCKOCTBIO.

[TapannenbHOCTh MIOCKOCTEN, NEPIEHIUKYIPHOCTD TIIOCKOCTEMN, MPU3HAKU U CBOMCTBA.
JIByrpaHHbIN yroJi, JMHEWHBIA YTOJl JBYTPAHHOTO YyTJa.

Paccrosnus ot Touku A0 miockoctu. PaccrosiHue oT npsMoit 1o mockoctu. PaccrosiHue
MEK/y MapajuieIbHBIMU IIJIOCKOCTSMU. PacCTOsIHME MEX Ay CKpPELIMBAIOIIMMUCS TPSIMBIMU.

[TapamnenpHoe  mpoektupoBaHue. OpToroHaiapbHoe  mIpoekTupoBanue.  [lnomane
OpPTOTOHAJILHOM TMPOEKIIMM MHOTOYrojibHUKa. M300paxkeHne MNpOCTPaHCTBEHHBIX (uUryp.
[eHTpanbHOE NPOEKTUPOBAHUE.

Mmuororpaniuku.  Bepumnbl,  pebpa, rpaHu  MHoOrorpaHHuka.  PasBeprka.
MHororpanssie yribl. Beimykiasie MHOrorpanHuku. Teopema Ditnepa.

[Ipu3ma, ee ocHoBaHus, OOKOBBIE peOpa, BBICOTA, OOKOBas MOBEPXHOCTh. llpsmast u
HakJoHHas npusMa. [IpaBunshas npusma. [lapamnenenunen. Kyo.

[Mupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BHICOTA, OOKOBasi HIOBEPXHOCTh. TpeyroyibHas
nupamuja. [IpaBunbHas nupamuga. YceueHHas nupamuja.

CumMMeTpuu B KyOe, B apajiesienuiie/ie, B Ipu3Me U NupaMuje.

[TonsiTHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpaNIbHAS, OCEBas, 3epKaIbHasl).

Ceuenust MHOrorpanHukoB. [Toctpoenue ceuenuii.

[IpencraBienne o MpaBUIIBHBIX MHOTOTPaHHUKAX (TETPadap, KyO, OKTadAp, TOAEKadap U
HKOCadIP).

Tesa u nmoBepxHocTn Bpamenusi. [{unuuap u koHyc. YcedeHHbI KoHyc. OCHOBaHuE,
BbICOTa, OOKOBas MOBEPXHOCTb, oOOpasyromias, pas3BepTka. OceBble CEUCHHMS U CEUCHMS
napajuieJIbHbIE OCHOBAHHUIO.

lap u cdepa, ux ceueHus. Imnunc, rurnepbona, mapaboyia Kak CedeHUs KOHYyca.
Kacarenpnast mnockocts Kk chepe. Cdepa, BIucaHHass B MHOTOTPAHHHK, cepa, OMHCaHHAs
OKOJIO MHOTOI'PAHHHKA.

Hunuuapuyeckue 1 KOHUYECKUE MOBEPXHOCTH.



O0beMBbl Tesl U MJIOIAAM UX NoBepxHocTell. [lonsTre 06 oObeme Tena. OTHOLIEHHE
00bEMOB NOJOOHBIX TEIl.

@opmynsl o0bema KyOa, mapajienenunena, Npu3Mbl, OUianHIpa. Popmynsl oObema
nupamMuzibl U KoHyca. @opMyibl IUIOLIAAM IOBEPXHOCTEM LMIMHApPAa U KOoHyca. PopMyisl
o0beMa Imapa 1 IIomaan cepsl.

Koopaunatel m BekTOpbl. JlekapToBbl KOOpAMHATHI B mpocTpaHcTBe. dopmyna
paccTosIHUS MEXAY ABYMSI TOUKaMu. YpaBHEHHs cepsl U riockoctu. opMyna paccTOsTHUAS OT
TOYKH JI0 TJIOCKOCTH.

Bexropel. Moaynb BekTopa. PaBeHcTBO BekTopoB. ClioK€HHE BEKTOPOB U YMHOXKEHHE
BEKTOpa Ha 4yucyo. Yroj Mexay Bekropamu. KoopanHatel BekTopa. CkalsipHOE IIPOU3BEIEHUE
BekTopoB. KominHeapuble BekTOphl. PasnojkeHue BekTopa 1O JBYM HEKOJUIMHEAPHBIM
BekTopam. KoMianapHelie BEKTOpbI. PaznoxeHune 1o TpeM HEKOMIUIaHAPHBIM BEKTOPaM.



CoaepikaHue TeM y4eOHOI0 Kypca

10 xnace
IToBTOpeHue kypca 7 -9 kiaacca (9 4)

JeiicTBuTebHBIE Ynciaa (14 1)

BrinonHenue AeMCTBUA HaJ JEWCTBUTEIbHBIMH 4uclamMu. HaxoxaeHne CcyMMbl
OCCKOHEYHOW TEOMETPHUYECKON MporpeccHd. BhIMONHEHHE ACHCTBHIA ¢ apu(dMETHICCKUM
KOpHeM. PelieHne ypaBHEHU ¢ pallMOHATIbHBIMU YUCIAMH. Y TPOLLEHUE BBIPAKEHU.

Crenennasi pynkuus (16 u)

Onucanue cBoHCTBA CTENEHHON (PYHKIIMHM (MOHOTOHHOCTh, HAIMYUE TOYEK MaKCUMyMa,
MUHHUMYMa, 3HAY€HHUS MAKCUMyMOB M MHUHUMYMOB, OTPaHHYE€HHOCTb, YETHOCTb, HEUETHOCTD,
MEePUOANYHOCTH) TIO €ro rpadukKy.

Pemenue npocreiimux ypaBHeHuil. PacnoznaBanue rpaukoB CTENEHHON (QYHKIINU.

IMoka3arenbnas pynkuus (18 1)

Onucanue cBoiicTBa NOKa3aTeJbHONM (QYHKIMM (MOHOTOHHOCTb, HaJIU4YHE TOYEK
MakCHUMyMa, MUHUMYMa, 3Hau€HUS MAKCUMYMOB U MHUHHUMYMOB, OTPaHHMYE€HHOCTb, YETHOCTb,
HEYETHOCTh, IIEPUOJUIHOCTH) TIO €ro rpaduKy.

Pemenne mnpocredimux ypaBHeHHil. Pacno3naBaHue rpauKoB IOKa3aTeIbHOU
¢byHkMY. Bricka3piBaHME TUIOTE3bI O KOJIUYECTBE KOPHEH MOKa3aTeNbHbIX YPaBHEHUI.

Jlorapupmuueckas pynkuus (20 1)

Onucanue cBoiicTBa Jorapupmudeckod (yHKIUM (MOHOTOHHOCTb, HAJIMYHE TOYEK
MakCHUMyMa, MUHUMYMa, 3Hau€HUS MAKCUMyMOB U MHUHHUMYMOB, OTPaHHMYE€HHOCTb, YETHOCTb,
HEYETHOCTh, IEPUOJUIHOCTH) TIO €ro rpadukKy.

Pemenne mnpocrteiimux ypaBHeHuid. PacmosHaBanume rTpadukoB sorapupmMuUYEcKOi
¢dbyakuu. Pemenne norapu@MudecKux HEpaBeHCTB.

Tpuronomerpudeckue (popmMyJibl U TPUroHOMeTpHYecKkasi pyHkuus (254)

[Ipumenenne TpUroHoOMeTpuyecKUX (GOpPMYN MPU BBIUKCICHUAX U MPeoOpa3oBaHUAX
BeIpakeHui. OmnucaHue CBOWCTB TPUTOHOMETPHUECKHX (PYHKIMH (MOHOTOHHOCTh, HAJIMYWE
TOYEK MAaKCMMyMma, MHHHMMYMa, 3HAQUYE€HHUs MAKCUMyMOB M MHUHHUMYMOB, OIPaHUYEHHOCTD,
YETHOCTh, HEUETHOCTh, IEPUOIUYHOCTD) 10 €r0 rpaduKy.

PacnioznaBanue rpaduxoB tpuroHomerpuueckux ¢ynkuuil. Iloctpoenue rpadukos
TPUTOHOMETPUYECKUX (PYHKIIMA.

Tpuronomerpuveckue ypaBHenus (244)

Pemenne npocTelmx TpUroHOMETPUUECKUX YPaBHEHUH.
IHoBTOpenue kypca anaredpst 10 knacca (10 1)

11 kuace
IloBTOpenue kypca 10 kiaacca (10 4)

IIpon3BoaHas u eé reomerpudeckuii cMbica (20 1)

HaxoxxneHne cymMmbl O€CKOHEYHO YOBIBAIOIIEH TI'€OMETPUUYECKOW IPOTPECCHH.
ITpumenenune ¢opmyn audpdepennupoBanus. HaxoxkaeHue NPOU3BOIHBIX 3IEMEHTAaPHBIX
¢bynkuui. HaxoxaeHne Npou3BOJHON pa3iauuHbiX (QyHKuui. HaxoxaeHue mnpousBOoHOM
CIIO’KHOM (DyHKIIMH.

IIpnMeHeHne NPOM3BOAHOI K Mccae 0BaHUIO GyHKUMIA (24 1)

HaxosxneHune nmpoMexyTKoB Bo3pacTaHHs U yObiBaHMs (GyHKIMH. HaxoxkaeHue Todek
MUHUMYyMa U MakcuMmyma (yHkiuu. HaxoskneHune HauOOJbIIEro M HAMMEHBIIETO 3HAYEHUS
¢bynkuuu Ha orpeske. MccnenoBanue (yHKIUMM C MOMOIIBIO MPOU3BOJHOW U MOCTpOEHHE €&
rpaguka.

IlepBooOpa3nas u uuTerpas (24 1)



Bbruncnenne mnpuOMIKEHHOTO 3HAYEHUS IUIOMIAAM  KPHBOJMHEHHOW Tpamnenuu.
Haxoxxnenne — mepBOOOpa3HBIX  CTEMEHHBIX,  [OKAa3aTENbHBIX,  JIOTAapU(MUYECKUX U
TpUroHoMmerpuyecknx  Qynkuuil. HaxokneHue  mnepBooOpa3HO  CyMMBI U CYMMBI
nepBooOpa3ubiX. [IpuMeHeHne uHTErpajga K BBIBOAY (opMmyn Iuiomazeld MOBEPXHOCTH U
00BEMOB KPYTJIBIX TEIL.

DJIeMeHThl MaTeMATH4YeCKOIl CTATUCTHKH,

KOMOMHATOPUKHU M TeopuM BeposiTHOcTeil (18u)

Breruncnenue dwucna  ymopsAOYSHHBIX HM - HEYMOPSJAOYCHHBIX BbIOOpOK nm3  N.
[Ipumenenne ¢dopmynsl OuHoma HbIOTOHA M OCHOBHBIX KOMOMHATOPHBIX COOTHOIICHUM Ha
OuHoMuHaNbHbIE KO3 duurenTel. HaxoxaeHne OMHOMUHAIBHBIX KOYQPHUIIMEHTOB C MOMOIIBIO
TpeyronbHuka Ilackamsa. Pemenne 3amau Ha HaxXOXJIEHHE W CPAaBHEHHME BEPOSTHOCTEH
pa3IUYHBIX COOBITHH. BbluncIeHHE MaTeMaTHYeCKOro OKHMIAHUS CIy4yalHOW BEIMYUHBI C
KOHEUYHBIM YHCIJIOM UCXO/IOB.

O06o0mariee MOBTOPpeHne Kypca ajaredpbl u Havyaa anaau3a 3a 10- 11 kaacest (40

)
Y4eOHo-TeMaTHUYECKHH NJIAH 1O ajredpe U Ha4YaJaM aHAJIN3a
B Tom umncie
Ne KoJim4yecTBO 4acoB
n/ Tema KonTpoJibHbIe padoThl
n
10 xmacc 11 kimacc 10 xiaacc 11 kaacce
1 | [ToBTOpEHME. 9 1
eMCTBUTEIbHBIC

2 | A 14 1

qHCaa
3 | Crenennas GyHKIms 16 1

IToka3aTenpHas
4 18 1

byHKIIHSA

Jlorapudmuueckas
5 pud 20 1

byHKIHSA

TpuronomeTpudeckue

OPMYVIIBI U

6 | bopmy 25 1

TPUTOHOMETPUYECKAs

GbyHKIHSA
9 | TpuroHomeTpuyecKue 24 1

ypaBHEHUS
10 | IToBTOpEH Kypca

anreOpsl ¥ Havas

cop 10 10 1 1

MaTeMaTUYECKOTO

anamuza 10 kmacca
12 | IlpousBoaHas u ee 20 1

r€OMETPUYECKUN




CMBICJI

13

IIpumeHeHue
MPOU3BOJHOM K
HCCIIEA0BAHUIO

byHKIII

24

14

[TepBooOpa3zHas u
HHTETpal

24

15

DneMEeHTbI
MaTeMaTH4eCKO1
CTaTUCTHUKH,
KOMOMHATOPHUKH U
TEOPHUH BEPOATHOCTEN

18

16

O6o0maromee
MTOBTOPEHUE Kypca
anreOpsl U Havas
aHamm3a 3a 10- 11
KJ1acChl

40

Hroro

136

136

10




YueOHO-TeMaTHUYEeCKHii IJIAH 0 reoMeTpumn

B ToM uucie

Ne KosnnuyectBo 4yacos
n/ Tema KonTpoJsbHbie padoTsl
n
10 kaacc 11 kaacc 10 kaacc 11 kaacc
I'eomerpus
2 | Benenue 5)
3 [IpsimMbIe 1 TIOCKOCTH 38 3
B IIPOCTPAHCTBE
4 | MHOTOrpaHHUKHU 12 1
5 Bexrops! B 8 1
MIPOCTPAHCTBE
6 | [ToBTOpeHwmE 5
7 Meto koopAUHAT B 13 1
MIPOCTPAHCTBE
8 Tena u nmoBepxHOCTH 16 5
BpallleHUs
O6beMbl Ten U
9 | mwiomaay ux 17 1
MOBEPXHOCTEMN
10 | [ToBTOpEHME Kypca 21 5
reoMeTpun
Peszepr - 1
Hroro 68 68 5 6




TpeGoBanus K YPOBHI0O MATEeMATH4Y€eCKOH MOATOTOBKH BbITYCKHUKOB
B pesynbraTe n3ydeHus MaTeMaTHKU Ha MPOQPIIEHOM YPOBHE B CTapIleil MIKOJIE YICHUK
JIOJIKECH
3HaTL/MOHUMATH:
. 3HAQYEHHE MATEMAaTHYECKON HAyKH JJid pelIeHUs 3a/1ay, BOZHUKAIOUIUX B TEOPUHU
U MPAKTUKE; MIUPOTY U OTPAHUUYECHHOCTh NMPUMEHEHUS] MAaTEMAaTUYECKHX METOJIOB K aHaIu3y U
MCCJICIOBAHUIO TIPOIIECCOB U SIBJICHUI B MPHPOJIC U OOIIECTBE;

. 3HAYEHUE NPAKTUKH M BOIMPOCOB, BO3HUKAIOIIMX B CAMOM MareMaTHKe, IS
(hopMHPOBAHMS U PA3BUTHUS MATEMATUIECKON HAYKH;
. UJeH PACIIMPEHUS YHUCIOBBIX MHOXECTB Kak croco0a MOCTpOEHUs HOBOTO

MAaTEMaTUYECKOIO ammapara [Jjis pEleHHs MNPAKTUYECKUX 3aJad M BHYTPEHHHX 3aJad
MaTEeMaTHUKHU,

. 3HaueHUe HJIeH, METOJI0OB U PE3y/IbTaTOB alreOpbl U MaTeMaTUYECKOro aHaIHU3a
JUISl IOCTPOEHUS MOJIENIEN PEANIBHBIX MPOLECCOB U CUTYALINN;

. BO3MOXHOCTHM TE€OMETPUYECKOr0 $3bIKa KaK CpeACcTBa OIKCAaHUS CBOMCTB
peaJIbHBIX MIPEIMETOB M UX B3aUMHOTO PACIOJIOKEHUS;

. YHHMBEpCAIbHBIA XapaKTep 3aKOHOB JIOTMKHM MaTeMaTUYECKUX PAaCCYXAECHUH, HUX
MIPUMEHUMOCTD B PA3IMYHBIX 00JIACTAX YEJTOBEUYECKOM JCSITEIIbHOCTH;

. paznuuue TpeOOBaHUM, MPEABABIAEMBIX K JOKa3aTelbCTBAM B MAaTE€MaTHKE,
€CTECTBEHHBIX, COIIMATIbHO-IKOHOMUYECKUX U T'YMaHUTapHbBIX HayKaX, Ha MPaKTHKE;

. POJIb aKCMOMAaTHKH B MaT€MAaTHKE; BO3MOXHOCTh MOCTPOEHUS MaTeMaTHYeCKUX

TEOpU Ha aKCHOMAaTUYECKOI OCHOBE; 3HAUEHHE aKCMOMATHKHU JJIsl APYrux obsacteidl 3HaHUS U
JUISl IPAKTUKH;

. BEPOSITHOCTHBIX ~ XapakTep pa3MYHBIX MPOIECCOB M  3aKOHOMEPHOCTEH
OKPY>KaIOILIETr0 MUpA.

Aunredpa

yMeTb

. BBITIOJIHATH apu(PMeTHYECKue AeHCTBUSA, COUeTasi yCTHbIE U MUChbMEHHbIE TIPUEMBI,

IMIPUMCHCHUC BBIYHCIIMTCIBHBIX YCTpOﬁCTB; HaXOOWTb 3HAYCHUSA KOPHMA HaTypaHBHOfI CTCIICHH,
CTCIICHU C paldOHAJIIBHBIM IIOKa3aTCJIEM, norapn(l)Ma, HCIIOJIb3Yys IIpH HCO6XOI[I/IMOCTI/I
BBIYMCIIUTCIIBHBIC YCTpOfICTBa; IIOJIb30BAaTbHCA OHCHKOﬁ n HpHKH,HKOﬁ IIpu IMPAKTHYCCKUX
pacueTax;

. IPOBOAMTH MO M3BECTHHIM (popMyllaM U mpaBuiiaM MpeoOpazoBaHus OYKBEHHBIX
BBIPAKEHUH, BKIIOYAIOIINUX CTEIIEHU, PAJUKaIbI, JIOTapU(PMBbl U TPUTOHOMETPUUECKHE (PYHKIIUU;
. BBIUMCIISATh 3HAYEHHsS] YUCIOBBIX M OYKBEHHBIX BBIPXKEHUM, OCYILECTBIIASA

HE0OX0IUMBIC TTOICTAHOBKHU U MPeoOpa3oBaHHus;

Hcnonvzo6ams npuobpemennvlie 3HAHUSL U YMEHUS. 8 NPAKMUYECKOU OesimelbHOCMU U
N0BCEOHEBHOU HCUZHU OJIA:

. NPaKTUYECKUX pPacyeToB 1O ¢GopMysiaM, BKIHOYas (QOPMYIbI, COJEpXKaIIue
CTEIICHHW, paJuKaIbl, JIOrapupMbl U TPUTOHOMETPHUYECKHE (DYHKIMHM, HCIOJNB3YS TpU
HE00XOIMMOCTH CIIPABOYHBIC MATEPUANBI U TIPOCTEHININE BHIYUCIUTEIbHBIC YCTPOHUCTBA,

DyHKUUH U TPaPUKU

yMeThb

. onpeneNniaTh 3HAaueHUWEe (QYHKIUM [0 3HAUEHHIO apryMeHTa IpH pa3InyHbIX
crnioco0ax 3afaHus QyHKLUY;

. CTPOMTH TpapUKH U3YUEHHBIX (PYHKIIMA;

. ONKCBHIBATH 110 IpadUKy u 6 npocmeiiuux ciydasx no gopmyre’ mnopeneHue u
CBOMCTBA (QYHKIMH, HAXOAUTH 1O rpaduky GyHKIIMN HANOObIINE U HAMMEHbIIN € 3HAYCHHUS;

. pemaTh ypaBHEHHs, NMPOCTEHIINE CUCTEMBbl YpaBHEHHH, HCHONB3YS cBoUcmea

@yuKkyul 1 UX TpaduKoB;




Hcnonvzoeamev npuobpemennvie 3HAHUA U YMEHUS 8 NPAKMUYECKOU OessmelbHOCmU U
NOBCEOHEBHOU IHCUZHU ONISL:

. OTIMCAHUS C TOMOIIBI0 (PYHKIUN Pa3IUYHBIX 3aBUCUMOCTEH, TPEICTABICHHS WX
rpadu4ecKu, HHTEPIPETAluH rPaduKoB;

Haua/jia MaTeMaTHYeCKOr0 aHAJIN3a

yMeTh

. BBIYHCIISTH TPOU3BOIHBIC U NEPBO0OPA3HbIE YIIEMEHTAPHBIX (QYHKIIHHA, HCITOJIB3Ys
CIIPaBOYHBIC MaTEPUAIIbI;

. UCCIICJIOBATh B MPOCTEUIINX CIydasX (yHKIHH HAa MOHOTOHHOCTH, HAaXOJWUTh
HAauOOJBIINE W HAUMCHBIINE 3HAYCHWS (QYHKIMHA, CTPOUTh TpaduKd MHOTOUICHOB U
npocmeuuux payuoHaIbHuIX QyHKYUll C UCTIOJIE30BAHUEM alllapara MaTeMaTHIECKOTO aHaIN3a;

o BLIYUCTISIMb 8 NPOCMEUUUX CTLYYASX NIOWAOU C UCHONb308AHUEM NEPBO0OPAZHOU,

Hcnonvzoeamv npuobpemenHvle 3HAHUA U YMEHUS 8 NPAKMUYECKOU OessmelbHOCMU U
NOBCEOHEBHOU HCUZHU OIS

. pelIeHus TPHUKIATHBIX 33Ja4, B TOM YHCJIE CONUAIBHO-IKOHOMHUYECKUX U
¢usnuecknx, Ha HAWOOJNBIIME W HAUMEHBIIME 3HAYCHHUS, HA HAXOXKJICHHE CKOPOCTH U
YCKOPEHUS;

YpaBHeHUsS M HEPABEHCTBA

YMeETh

L4 peiiatb panuOHAJIBHBIC, II0KAa3aTCJIbHBIC U JIOFapI/I(I)MI/IIIeCKI/Ie YPaBHCHUA H
HEPaBEHCTBA, npocmeliuiue UppayuoHaIbHble U MPU2OHOMempuiecKue ypagHeHus, ux cCUucmemobl,

. COCTaBIIATh YPaBHEHUS U HEpaGeHCmaa 10 YCIIOBHUIO 3a/1auH;

L4 HUCIIOJIB30BaTh JIA HpI/I6J'II/I)KeHHOFO PEIICHUA ypaBHeHI/Iﬁ U HCPABCHCTB
rpagu4IecKuii METOI;

o n300pakaTh Ha KOOPJWHATHOW IUIOCKOCTH MHOMKECTBA PEIICHHH MPOCTEHIIIX

YpPaBHEHUH U UX CUCTEM;

Hcnonvszoeame npuobpemennvie 3HAHUA U YMEHUS 8 NPAKMUYECKOU OesmelbHOCmu U
NOBCEOHEBHOU HCUSHU OIS

. MOCTPOCHHUSI U UCCIIETOBAHUS MPOCTEUIINX MaTEMAaTUUECKUX MOJIEIIEH;

jieMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUH BEPOATHOCTE

Ymersb:

. pemath mpocTeire KOMOMHATOPHBIE 33Jadyd METOJOM mepedopa, a Takke C
HCII0JIb30BAHMEM U3BECTHBIX (opMyn, TpeyrosibHuka [lackans; BBIYHCIATH KO3GGUIIUEHTHI
6unoMa Herotona no gopmyse u ¢ ucnoiip3oBanuemM TtpeyroibHuka [lackans;

. BBIUUCIISTh, B IPOCTEHIIIUX CIIydasix, BEPOSITHOCTH COOBITHI HAa OCHOBE MOJICUETa
YKClia UCXO/I0B.

Hcnonvszoeamev npuobpemennvie 3HAHUA U YMEHUS 8 NPAKMUYECKOU OesimelbHOCmU U
NOBCEOHEBHOLL JHCUHU OIS

. aHaJM3a peaJbHbIX YUCIOBBIX JAHHBIX, IMPEACTABICHHBIX B BHUJE JIUAIPAMM,
rpadukoB; Ui aHanu3a MHPOPMAIIMH CTATUCTHYECKOTO XapaKTepa.

I'eomeTpusn

YMmerh:

. COOTHOCHUThH TUIOCKHE T€OMETPUYECKUE (PUTYPHI M TpPeXMEpHbIE OOBEKTHI C HX
OTMHMCAHUSAMH, YepTeKaMH, HU300paKEHHUSIMH, pa3inyaTh U aHaTU3UPOBATH B3aMMHOE
pacnomnoxxeHue Guryp;

. n300pakaTh reoMeTpuueckue (Urypsl U Tela, BHIMOIHATh YEPTEXK MO YCIOBUIO
3a7a4H;

. pelmatb eOMETPUYECKHE  3aJayd, OINHUPasICh HA U3YYEHHBIE CBOMCTBA

TUTAHUMETPUYECKUX U CTEPEOMETPHYECKUX (UTYp M OTHOUIEHHH MEXIy HUMH, NPUMEHss
anreOpandeckuii 1 TPUrOHOMETPUUECKUH anmapar;

. MIPOBOJUTH JIOKA3aTEJIbHBIE PACCYXJEHUsS IpU PEIICHUH 3ajad, J0Ka3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;



. BBIUMCIIATH JIMHEHHBIE 3JIEMEHTHl U YIJIbl B IPOCTPAHCTBEHHBIX KOH(PHUTYpALIUIX,
00BEMBI U TUIOIIAM TOBEPXHOCTEH MPOCTPAHCTBEHHBIX T M UX MPOCTEUIIINX KOMOMHALNA;

. NPpUMCHATL KOOPAHUHATHO -BGKTOpHLIfI METOA I BbIYMCICHUA 0THOH.I€HPII>1,
PAacCTOSIHUM U YIJIOB;
. CTPOUTH CCUCHUSA MHOTOI'PAaHHUKOB U 1/1306pa>1<aTL CCUCHU TCJI BpallICHU .

Ucnonvzoeamv npuobpemeHnHvle 3HAHUA U YMEHUs 8 NPAKMUYECKOU OesimelbHOCMU U
NOBCEOHEBHOU HCUSHUOTA.

. UCCIeI0BaHMS (MOICTUPOBAHUS) HECIOKHBIX TPAKTUYECKUX CUTYallUi HA OCHOBE
W3YYCHHBIX (DOPMYII U CBOKCTB QUTyp;

. BBIYMCJICHHS JUUTMH, TUIOIIaed U OOBEMOB pEabHBIX OOBEKTOB IPHU PEIICHUU
MPAKTUYECKUX 3ajad, WUCIOJb3YyS NpPH HEOOXOIUMOCTH CIPABOYHUKHA W BBIUYUCIHTEIHHBIC
YCTpOMCTBA.

IlIkana ouenueanusn:
Kpumepuu ouenueanus 3nanuii, yMeHUil U HABLIKOE 00YUAIOWUXCA NO MAmMeMaAmUKe.

(Cornacuo MeroanueckoMy mnucbMy «HampaBienuss paboTel yuuTened MaTeMaTUKU 10
WCIIOJIHEHUIO €MHBIX TpeOOBaHUM MpernojaBaHus MpPeAMETa Ha COBPEMEHHOM d3Tale pa3BUTHUS
IITKOJIBD» )

,HJ'I?I OLCHKH I[OCTI/I)KCHI/Iﬁ yYualuxcs IMMpUMEHSCTCA naTHOAJIIbHAS CUCTEMA OLICHHUBAaHUA.

HopwMzl o1ieHku:

1. OneHKa NMCbMEHHBIX KOHTPOJILHBIX PA00T 00y4aroIUXCH 10 MaTeMaTHKe.
Omeem oyeHusaemcs OmmemKou «3», eciu:

1) paboTa BBITIOJTHEHA ITOJTHOCTHIO;

2) B IOTHYECKUX PACCYKICHUSIX U 000CHOBAHUHU PEUICHHS HET MPOOesIoB U OMIHO0K;

3) B PCHICHUH HET MAaTEMATHYCCKHUX OoIIHO0OK (BO3MO}KHa OJlHa HETOYHOCTb, OIIMCKA, KOTOpas HE
ABJACTCA CIICACTBHUEM HC3HAHU WMJIKM HCIIOHHMMaHUA yqe6Horo MaTepI/IaJ'Ia).

Ommemxka «4» cmaeumcs, eciu.

1) pa60Ta BBIIIOJIHCHA IIOJIHOCTBIO, HO 00OCHOBAHHMS IIArOB peICHUA HCAO0CTATOYHBLI (GCJ'II/I
YMCHHC 000CHOBBIBATH pacCy:x iICHUA HE ABJIAJIOCH CIICHHUAJIbHBIM 00BEKTOM HpOBepKI/I);

2),[[OHYH_ICHBI oaHa OIIMOKa WU €CTh ABa — TpH HEOoYETa B BBIKJIaAKaX, pUCYHKAX, YEPTCKAX
nim Fpa(l)I/IKaX (CCJ'II/I 9TH BUbI pa60T HC ABJIAINCH CIICIIHAJIbHBIM 00BEKTOM HpOBepKI/I).

Ommemxka «3» cmasumcsi, eciu:

1) nomymeno Gosnee oiHOM omMOKHU MK OoJiee IBYX — TPEX HEJOUYETOB B BBIKIIAIKAX, YepTekKax
wiu rpadukax, Ho oOydaromuiics obmaanaeT 00s3aTeIbHBIMI YMEHUSIMH 110 TIPOBEPSIEMO TEME.

Ommemxka «2» cmagumcsi, eciu:

1) AOMYIICHBI CYHICCTBCHHBIC OIJ_II/I6KI/I, IIOKa3aBIIHUEC, YTO 06yanOHlHﬁ0H HC o6nanaeT
00s13aTeNbHBIMU YMCHHUAMU T10 JIaHHOM TeMe B IIOJIHOM MEpe.



Ommemxa «1» cmasumcs, ecau:

1)paboTta mokasana MOJHOE OTCYTCTBHE y 00ydaromierocsi 00s3aTebHbIX 3HAHUH U YMEHUI 110
MPOBEPSICMOI TeME WJIH 3HAUYUTEIbHAsL 4aCTh PaOOThI BHIIIOJIHEHA HE CAMOCTOSTEIIBHO.

YuuTenr MOXKET ITOBBICHTH OTMCTKY 3a OpI/II‘I/IHaHBHLIf/’I OTBCT Ha BOIIPOC WU

OPUTMHAIBHOE pEUICHHWE 3a/1a4d, KOTOpPbIE CBUJIETEIHCTBYIOT O BBICOKOM MaTEMaTHYECKOM
Pa3BUTUHU 00YYArOIIErocs; 3a pelieHue 0ojiee CIOXKHOM 3aJadyu WM OTBET Ha 00Jiee CIIOKHBIN
BOTIPOC, MPEIOKEHHbIE 00yJaromeMycsi TOTIOTHUTEIBHO TMOCIE BBITIOJHEHUS UM KaKUX-JTHO00
OPYIUX 3aJaHUM.

2. Oueuka ycmHnblx omeemoe 06ytta10muxcn no mamemamuke

Omeem oyeruesaenmcs ommemxou «5», eciu Y4YEeHUK.
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MOJTHO PacKpbUI COJIEpXKaHWE MaTeprana B oObeMe, IPeayCMOTPEHHOM MpPOTPaMMON U
Y4EOHUKOM;

M3JIOKWJT MaTepual TPAMOTHBIM  SI3BIKOM, TOYHO HCIIOJIB3YS MaTeMaTHYECKYIO
TEPMHHOJIOTHIO ¥ CHMBOJIMKY, B ONPEACIICHHON JIOTMYeCKON TI0CIIeI0BATSIIBHOCTH;
MIPABWJIBHO BBITIOJTHIII PUCYHKH, YEPTEKH, TPAPHUKH, COITyTCTBYIOIINE OTBETY;

MoKa3aJl yMEHHE WILTIOCTPUPOBATH TCOPHIO KOHKPETHBIMH IPUMEPAMHU, TPUMEHSATH €€ B
HOBOW CHUTYaIlUW TIPH BBITIOJHEHUH MPAKTHICCKOTO 3a/IaHUS;

MPOJICMOHCTPUPOBA 3HAHWE TEOPWM paHee W3YYCHHBIX COIYTCTBYIOIIUX TEM,

C(OPMHUPOBAHHOCTh H YCTOWYUBOCTH MCIIOJIb3YEMBIX TIPU OTBETE YMEHUI U HABBIKOB;

OTBEYaJl CAMOCTOSTEIHLHO, 0€3 HABOSIIUX BOTIPOCOB YUUTEIIS;

BO3MOJKHBI OJTHA — JIB€ HETOYHOCTH IPH OCBEIEHHE BTOPOCTETICHHBIX BOMPOCOB WM B
BBIKJIaJIKaX, KOTOPbIC YYCHHK JIETKO MCIIPABHJI TTOCIIEC 3aMEYaHUsT YIUTEIIS.

Omeem oyenusaemcst Oommemxou «4y,

ecnu yoosiemeopsiem 6 OCHOBHOM MpebOSAHUSIM HA OYEHKY «5», HO npu dMomM umeem O0OUH U3
HeooCmamkos:
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B H3JIOKCHUH OONYHICHBL HeOOJIbIIINE npo6enH, HE HCKa3uBLHICC MaATEMAaTHYCCKOC
COACPIKAaHNUEC OTBETA,

AOMMYIICHBI OJWH — IBa HEAOYCTAa IIPU OCBCIICHUHU OCHOBHOI'O COJACPIKAaHUA OTBCTA,
HCIIPABJICHHBIC TTOCJIC 3aMCYaHU YUUTCIIA,

AOIIYIICHbBI omubka win OoJiee ABYX HCIOUYCTOB IIPpHU OCBCHICHHU BTOPOCTCIICHHBIX
BOIIPOCOB UJIK B BBIKJIAAKAX, JICTKO UCIIPABJICHHLIC MOCJIC 3aMCYaHUA YUUTCIIA.

Ommemka «3» cmagumcsi 8 cledylouux Caydasnx:
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HETIOJIHO PACKPBITO COACPKAHUC MaTCpHraia (conep;xaHI/Ie H3JI0KCHO (bparMeHTapHo, HC
BCCraa HOCJ'ICI[OB&TCJ'IBHO), HO IIOKa3aHO 0611_[6‘6 IIOHHUMAaHHuC BOIIpOCa u
NPOACMOHCTPUPOBAHBI YMCHUSA, NOCTATOYHBIC JISI YCBOCHHS IIPOTPAMMHOIO0 MaTcpHralia
(OHpeI[eJ'IeHLI «Tpe6OBaHI/I${MI/I K MaTeMaTUYECKOM MOJATOTOBKE yqamuxcs» B HaCTOsIIEH
InporpamMme 1o MaTeMaTI/IKe);

HUMCIIUCh 3aTpyAHCHHUA WX OOMYIICHBI OIIMOKH B ONpCACIICHUU MaTeMaTH4eCKOM
TCPMHHOJIOTUH, YCPTECIKAX, BBIKJIAAKAX, UCHPABJICHHBIC ITOCJIC HECKOJBKHX HaBOIAMIUX
BOIIPOCOB YUYUTCIIA,

YYCHHUK HC CIIPpaBUJICA C NPUMCHCHUCM TCOPHUH B HOBOM CUTyalluu IIPU BBINIOJIHCHHUU
MPaKTUYCCKOI'0O 3alaHUA, HO BBINIOJIHUI 3aJaHUsA 00513aTEIHLHOTO YPOBHA CJIO)KHOCTHU T10



JIaHHO TeMe;
v/ Ip¥  JI0CTATOYHOM 3HAHUM TEOPETHYECKOTO MaTepuala BbIABJIE€HA HEIOCTATOYHAs
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHHUI U HAaBBIKOB.

Ommemxa «2» cmasumcsi 8 cledyIowux Cayuasx:

HE PACKPBITO OCHOBHOE COJIEp )KaHHUE y4EOHOTIO MaTepuaia;

oOHapyXeHO HE3HAaHHWE YYEHHWKOM Ooubliel Wim Haubojee BaXHONW 4YacTH y4eOHOTO
Marepuana;

v/ JomnyiieHsl OMIMOKA B ONpEACICHUH MOHITHH, TPU HCIOJIb30BAHUU MaTEMaTHYECKOM
TEPMUHOJIOTHH, B PHUCYHKaX, 4YepTexax WM rpadukax, B BBIKIAIKaX, KOTOPbIE HE
HCIIPABJIEHBI N10CJI€ HECKOJIBKUX HABOASIINX BOIIPOCOB YUUTEIIS.

AN

Ommemxa «1» cmasumcs, ecau:

v’ yYeHUK OOHAPYKUII TI0JTHOE HE3HAHKE W HEMIOHMMAaHUE U3y4aeMoTo yueGHOTO MaTepuasa
WIM HE CMOI OTBETUTh HU Ha OJIMH M3 IOCTaBJIEHHBIX BOIPOCOB IO H3yYEHHOMY
MaTepuaiy.

Hrorosas oneHka 3HaHUH, YMEHUH U HABBIKOB

1. 3a yueOHOE MOMyroavMe M 3a TOJ 3HAHHS, YMEHHUS M HABBIKM YYAIIUXCS 10 MaTEMaTHKE
OIIEHUBAIOTCS OTHUM OaJIJIOM.

2. OcHOBaHWEM [IJIsi BBICTABJCHUS MTOTOBOW OICHKM 3HAHUW CIYy)KaT pPe3yibTaThbl
HaONIOACHUN YYHTENS 3a TMOBCEIHEBHOM pabOTOW YYEHHWKOB, YCTHOTO OIPOCA, TEKYIIUX H
UTOTOBBIX KOHTPOJIbHBIX paboT. OHAKO MOCIETHUM MPUAAETCS HanboJIblllee 3HaYCHHE.

3. ITpu BBICTABIE€HUU UTOTOBOM OIEHKH YUYUTHIBAETCA KaK YPOBEHb TEOPETHUECKUX 3HAHUU
YYEHHUKa, TaK U OBJIAJICHHE UM IPAKTUYECKMMH YMEHUSMHU M HaBblKaMu. OJHAKO yYCHHKY HE
MOXKET OBbITh BBICTaBJCHA MOJIOKUTEIbHAsI WTOTOBasi OILEHKA MO MaTeMaTHUKe, €CIIM BCE WIIU
OOJIBIIMHCTBO €ro TEKYIIUX OOYYalIUX U KOHTPOJIbHBIX pPabOT, a TakkKe HTOroBas
KOHTpOJIbHasi paboTa OILIGHEHbl KaK HEYJOBJIETBOPUTEIbHBIC, XOTS €ro YCTHBbIE OTBETHI
OIICHUBAJIUCH TIOJIOKUTENIBHO.



Y4yeOHO-MeTOAUYECKOE 00ecnieyeHne

AJireOpa ¥ HayaJIa aHAJIU3A

OcHnognas tumepamypa (yueOHUuKu):

1. Anrebpa W Hayama Marematmdeckoro aHamza. 10 — 11 xmaccsr:
yue0.i1s1001eo0pa3oBar.  yupexaeHuii: 06a30Bblii U yriyoneHHbsid ypopau / II.A. Anumos,
KO.M. Komsirun, M.B. TkadeBa, — M.: I[IpocBemenue, 2018.

2. AnreOpa ¥ Havajma MaTremarmyeckoro aHammsa. 11 xm: ydeO.misobmeoOpa3oBar.
yupexaeHuii: 06a3oBeiii u npoduiasHbld ypoBHH / FO.M. Komsrma, M.B. TkaueBa, H.E.
®enoposa, M.U. Hlabynun. — M.: Ilpocsemenue, 2010.

Vuebnvle u cnpagounvie nocoous:

1. AnreOpa W Hayajla MaTeMaTHYecKOTo aHanmm3a. 11 ki ydeO.miso0meoOpazoBar.

yupexJieHuil: 6a30Bbiil U npodunbHbld ypoBHU / FO.M. Konarun, M.B. Tkauesa,
H.E. ®enoposa, M.U. lllabynun. — M.: TIpocsemenue, 2010.

2. AnreOpa w Hawanma mareMmarmdeckoro anamm3a. 10km: ydel.misoOmieoOpa3oBar.
yupexJieHui: 6a30Bbiil U npodunbHbld ypoBHU / FO.M. Konarun, M.B. Tkauesa,
H.E. ®enopora, M.U. lllabynun. — M.: TIpocsemenue, 2010.

3. Junmaktudeckue marepuanbl 1o anredpe u Havdamam aHanmsa s 10 kmacca /B.M.
Usnes, C.M. Caaksn, C.1. HIBapudypa. — M.: IIpocsemenue, 2003.

4. JlupgakTudeckue Marepuaisl 1mo aiareOpe u Havaimam aHanmusa juist 11 kimacca /B.M.
Usnes, C.M. Caaksn, C.1. HIBapudypa. — M.: IIpocsemenue, 2003.

5. 3amaum mo anreOpe u Havdasam aHanmuza: [locobme s yuamuxes 10-11 xoo.
obmeoOpazoat. yupexaennit /C.M. CaaksH, A.M. I'onpaman, [[.B. Jleancos. — M.:
[Ipocsemenue, 2003.

6. AnreOpa m Havajma MaTeMaTH4YecKOro aHanm3a. [(umaktudyeckue martepuanbl: 11 ki
npobuiasHei ypoBeHb / M.U. [lla6ynun, M.B. TkaueBa, H.E. ®demopora, O.H.
Jobpora. — M.: [Ipocsemienue, 2009.

7. M.K. TloramoB «Anrebpa u Hayajla aHaiW3a: AUJAAKTHYCCKHE Marepuanbl s 11
kiacca: 0a30Bbii u mpodribHBI ypoBHW»/ M.K. IlotamoB A.B. IlleBkuH.- M.:
[Ipocenienue, 2007.

8. Kpamop B.C. «IloBTOpsieM u cUCTEMaTH3UPyEeM IIKOJBHBIA KypC alreOpbl U Havdaia
aHanuza».-M.: IIpocsemenue, 1990.

9. Kapn A.Il. CoopuuK 3ama4 no aaredpe u Havajgam aHanu3a: Ydeb.mocoobue mis 10—
11 k1. ¢ yriy6Ou. u3y4. matematuku. — M.: [Ipocsemenne, 1999.

Yuebno-memoouueckas numepamypa:

1. HayuyHO-TeopeTUUeCKUA U METOIMUECKUI )KypHal «MaTtemMaTuka B IIKOJIE»

2. ExenenenvHoe yueOHO-MeTOoAMYECKOe NpuioxkeHue Kk rasere «llepBoe ceHTAOpPs»
Marematuka

I'eomeTpusn

OcHnognas numepamypa (yueOHuKu)

«["eomerpusin: Yueb.ms 10-11 k. obmeo6pasosar. yupexaenuit / JI.C. Atanacss, B.®.
byrysos, C.b. Kagomues u ap. - M.: IIpocsemienune, 2008 r.

Yuebnvie u cnpasounvie nocoous:

3amaun no reomerpun: [locobue ms yuammxcs 7 — 11 k1. 06meo6pa3oBaT. yupexIeHui
/ B.I'. 3u, B.M. Meiinep, A.I'. baxanckuii.. — 5-e uza. M.: [Ipocsemenue, 2003

Vuebno-memoouueckas numepamypa:

Nzyuenne reomerpun B 10 — 11 kmaccax: MeTo.peKOMEHAANMUKYY€eO0.: KH. Ui yaYuTens /
C.M. CaaksH, B.®. byry3os. — 3-e uzn. — M.: IIpocBemienue, 2004

3uB b.I'. «/lunaktuueckue w™arepuansl 1o reomerpun s 10 kimaccay, M.:
IIpocsemenue, 2003.

3uB b.I'., Meiinep B.M., baxanckuit A.Il. «3anaun no reomerpun g 7-11 kiaccoB». —
M.: IIpocsemenue, 2003.

Hyauuuein FO.I1. Kontponbsabie pabotel mo reomerpun: 10 kmacc: k yueOHuky JI.C.
Atanacgna — M.: U3narenbcTBO «OK3amen», 2007.



Cnucok JuTepaTyphbl
1. @enepanbHblii KOMIIOHEHT TOCYJapCTBEHHOTO CTaHIApTa OCHOBHOTO OOIIEro
oOpa3oBanus no Mmatemaruke / COOpHUK HOPMATHBHBIX JOKyMEHTOB. Maremaruka / coct. 3./1.
Huenpos, A.I'. ApkaabeB. — 2-¢ usn. crepeorurt. — M.: JIpoda, 2008. — 128 c.

2. 3akon Poccuiickoit @enepanyu «O06 o6pazoBanum» / O0pazoBaHHe B JOKYMEHTaX
u kommeHTapusx. — M.: ACT «Actpenby» [Ipoduzmat. — 2005. 64 c.
3. Mertoauyeckne pPEeKOMEHJAIMM M0 pa3pabOTKE H YTBEPKACHUIO padbodmx

porpamMm y4eOHBIX AUCHUIUINH 0a3MCHOTO Y4eOHOTO TUIaHa 00pa30BaTEIbHOTO YUPESKICHHS / —
N3narensctBO: YuebHO-MeTOIMYeCKuid eHTp, . Cepmyxos, 2008. — 10 c.

4. [IpumepHass mporpamMma OCHOBHOrO oOmIero o0Opa3oBaHUs IO MaTeMaTHKe,
pexoMeHzoBaHHas MuHUCTEpCTBOM oOpa3oBaHusi W Hayku P® / COOpHUK HOPMAaTHBHBIX
nokyMmeHToB. Marematuka / coct. O.J1. JIHenpoB, A.I'. ApkanbeB. — 2-¢ U3/, CTEPEOTHIL. — M.:
Hpoda, 2008. — 128 c.

o. lNocynapctBennslii  oOpa3oBaTenbHBIM  cTaHAapT oOmero oOpa3oBaHus /
Odwunmanbable JOKYMEHTHI B oOpa3oBanun. — 2004, No24-25.

6. 3akoH Poccuiickoit @enepanuu «O6 o6pazoBanumn» / OOpa3oBaHUe B JOKYMEHTaxX
u kommeHTapusx. — M.: ACT «Actpens» [Ipoduzmar. — 2005. 64 c.

1. bypmucrposa T.A. Anrebpa u Hauyanma maremaruyeckoro asaiamsza. 10 - 11
kiaccol. [Iporpammer 06meoOpa3oBaTeapHBIX yupexaennii. M., «IIpocsemenuey, 2010.

8. [MpumepHass mporpamMmMa OCHOBHOTO OOIIEro o0Opa3oBaHHS II0 MaTeMaTHKe,

pexomMeHa0BaHHass MuHucTtepctBoM oOpa3zoBaHusi U Hayku P® / COOpHMK HOpPMaTHUBHBIX
nokymeHToB. Marematuka / coct. D.J1. JIHenpos, A.I'. ApkaaseB. — 2-¢ W3/, CTEPEOTHI. — M.:
Hpoda, 2008. — 128






