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IInanupyemble pe3y1bTaThl H3y4YeHUs] Y41eOHOT0 MaTepHuajia npeaMera

B pesynomame usyuenua mamemamuku Ha npoQuibHOM ypoeHe 6 cmapuieil wKone y4eHUukK
00./1)1CEH

3HATh/MIOHUMATh:

- 3HAa4YECHHE MAaTEeMaTHUYECKOW HAyKW JJIs pelIeHUs 3a]ad, BOSHMKAIOIIUX B TEOPUU U IPAKTHKE;
IIMPOTY U OTPAHUYEHHOCTh NPUMEHEHHMS MAaTEMaTHYECKUX METOJOB K aHAIU3Y M HMCCIEIOBAHUIO
MIPOIIECCOB U SIBJICHUI B MIPUPOJIE U OOIIECTBE;

- 3Ha4yeHHE MPAKTHUKU M BOIPOCOB, BOSHUKAIOUIMX B caMOW MaTeMaTHuke, JUisi (popMHUpOBaHUS U
pa3BUTHS MAaTEMaTUYECKON HAYKH;

- HJeU pacHIMpPEHHs] YHCIOBBIX MHOXKECTB KaK Croco0a MOCTPOCHHUS HOBOI'O MaTEMaTHYECKOIO
anmnapara JUisl pelIeHHs IPaKTHYECKUX 3a1a4 U BHYTPEHHUX 3a7ja4 MaTEMaTHKY;

- 3HAauYeHME HUJeH, MEeTOIOB U PE3yJIbTATOB aJIreOphl 1 MaTEMAaTUYECKOTO aHAIN3a JUIsl TOCTPOCHHUS
MOJIEJIEN peaIbHBIX IIPOLECCOB U CUTYallUH;

- BO3MOYKHOCTH I'€OMETPHUYECKOr0 SA3bIKa KaK CPEICTBA ONHMCAHUSA CBOWCTB PEAJIbHBIX NIPEAMETOB U
MX B3aHMHOI'O PacCIOJIOKECHUS;

- YHUBEpCaJIbHBIA XapaKTep 3aKOHOB JIOTMKNA MaTEMaTHYECKUX PACCyX ACHUHN, UX IPUMEHUMOCTD B
pa3IMYHBIX 00JIaCTAX YEJIOBEUECKOM J1eATeIbHOCTH;

- pasnuuue TpeOOBaHUM, NPEIbIBISIEMBIX K JIOKAa3aTeIbCTBAM B MaTeMaTHKE, €CTECTBEHHBIX,
COLMAJIBHO-D)KOHOMMYECKUX U TYMaHUTapHBIX HayKaxX, Ha IIPAKTUKE;

- pOJb aKCMOMAaTUKH B MAaTEMaTHKE; BO3MOXHOCTb ITOCTPOEHUS MaTEMaTHYECKUX TEOpUHA Ha
aKCHOMAaTHYECKOM OCHOBE; 3HaUE€HHE aKCHOMATHUKH JJIsl IPYTUX 00JacTel 3HAHUS U JUI TPAKTUKH;

- BEpOSITHOCTHBIN XapaKTep Pa3JIN4YHbIX IPOLECCOB U 3aKOHOMEPHOCTEN OKPYKAKOIIEro MUpa.

YucaoBble 1 6yKBeHHI>Ie BBIPAaKCHUA

yMeTb:

- BBIIOJHATH apu(MeTudyecKue JeicTBUS, cOueTass yCTHbIE U MUCbMEHHBIE IPUEMBI, IPUMEHEHNE
BBIUMCIUTENbHBIX YCTPONCTB; HAXOAWTh 3HAYEHMs] KOPHS HATYpaJlbHOM CTENEHM, CTENEHU C
pallOHaIbHBIM IIOKa3aTesieM, Jjorapudma, HCIojib3ys NPH HEOOXOIUMOCTH BBIUHUCIIUTEIbHBIE
YCTPOMCTBA; MOJIb30BATHCS OLEHKOW U MIPUKUIKON IIPU MPAKTUYECKUX pacyeTax;

- IPUMEHATbH MOHSTUS, CBSI3aHHBIE C JIETMMOCTBIO LIEJIBIX YMCEN, IPH PELIEHUU MaTeMaTUYeCKUX
3a1ay;

- HaxoAuTh KOPHM MHOI'OYJIEHOB C OJHOW IIEPEMEHHOW, pacKiaJbplBaTh MHOIOYJIEHBI Ha
MHOKUTEIN

- BBIIIOJIHATh JACHCTBUA C KOMIUIEKCHBIMM YHMCJIAMM, I10Jb30BaThCsl TE€OMETPUYECKOU
MHTEpHpeTalved KOMIIEKCHBIX YHCENl, B MPOCTEUIIMX CiIy4asX HaXxOIWTh KOMILIEKCHBIE KOPHHU
ypaBHEHHI! C JeiiCTBUTENIbHBIMU KO3 PUIIMeHTaMu;

- TPOBOAUTH IpPeoOpa30OBaHUS YHUCIOBBIX W OYKBEHHBIX BBIPR)KCHUH, BKIIOYAIOIINX CTEMEHH,
pauKabl, JOrapuGMbl 1 TPUTOHOMETpUYECKHe (PyHKINH;

HCNO0J1b30BaTh NPHOOpPETEHHbIC 3HAHMA M YMEHUSI B MPAKTHYECKOH JesITeJIbHOCTH H
NMOBCEAHEBHOM KU3HM IS



- IPaKTUYECKUX pacyeToB Mo (opmysam, BKIOUYas (GOpMyJibl, COAeprKaIlUe CTENEHH, pajnuKabl,
gorapu(Mbl U TPUTOHOMETpUUECKHE (GYHKIUH, MPU HEOOXOTUMOCTU HCHOJIb3Yysl CHpPaBOYHBIE
MaTepuaibl U MPOCTEUIINE BHIYUCIUTEIbHBIE YCTPONUCTBA;

@OyHknuu 1 rpapukn

yMeThb:

- ONpeAensaTh 3HaYeHHe (QYHKUIUU MO 3HAUYEHHUIO apryMeHTa IpH pa3JIMYHBIX Crioco0ax 3aJaHus
2NV

- CTPOMTH IpaUKH U3y4EHHBIX (YHKIIUI, BHITOIHATH MpeoOpa3zoBaHus rpauKoB;

- OIHKCHIBAaTh 1O TpaduKy U 1o (GopMyIie NOBEIEHNE U CBOWCTBA (DYHKIIUIA;

- peuiaTh ypaBHEHHS, CUCTEMBl ypaBHEHUH, HEpaBEHCTBA, MCIHOJb3ys CBOMCTBA (QDYHKIUN U UX
rpaduyeckue npeacTaBieHus;

HCII0JIb30BAaTh NpHOOpeTeHHbIe 3HAHWUS W YMEHUSI B INPAKTHYeCKOH JesiTeIbHOCTH M
MOBCEHEBHOM KU3HU J1JIs:

- ONHMCAHMS U MCCIENOBAaHUS C IIOMOIIBIO (PYHKIMM peanbHbIX 3aBUCMMOCTEN, NMPEACTAaBICHUS UX
rpauyecky; HHTEPIPETAUU IPapUKOB peaIbHbIX IPOLIECCOB;

Havana maTemMaTH4eCcKOro aHaIu3a

yMeTb:

- HaXOAMUTb CyMMY OECKOHEUHO yObIBAIOIIE FreOMETPHUUECKON TPOrPECCUU;

- BBIUHUCIIATH MNPOU3BOAHBIC U HCpBOO6p33HI>IC 3JIEMCHTAaPHBIX q)yHKHHﬁ, MPpUMCHsA IIpaBHJIa
BBIYMCIICHUS TPOU3BOIHBIX U TEPBOOOPA3HBIX, UCIOJIb3YS CIPaBOYHbIE MaTepHaIb;

- UcclnenoBaTh QYHKIUU U CTPOUTH UX IpaUKH C MOMOIIBIO IPOU3BOHOI;

- pemaTh 33Ja4u C IPUMEHEHUEM ypaBHEHUS KacaTeIbHON K rpaduKy QpyHKINY;

- peuaTh 3ala4M Ha HAXOKIACHHUEC HanOOJIBIIEr0 U HAUMEHBIIIETO 3HAYEHUS (bYHKIII/II/I Ha OTPE3KE;

- BBIYHCJIATH IIJIOIIAdb KpHBOHHHCﬁHOﬁ Tparncuuun,

HCII0JIb30BAaTh NPHOOPEeTeHHbIe 3HAHUS M YMEHHUS B IPAKTHYECKOI

AeSITeJIbHOCTH U NOBCEeHEBHOM KU3HU 14

- peumiCHusa rcoMETpu4CCKux, (bHBH‘-ICCKI/IX, OKOHOMUYCCKUX U APYTUX NPUKIAAHBIX 3ada4, B TOM
qucCJI€ 3aJad4 Ha HauOoOJbIIMEe M HaWMMEHbINME 3HA4YEHHS C NpUMCHCHUCM  alIiapara
MaTEMaTUYECKOr0 aHajIM3a;

YpaBHeHus M HEPpaABEHCTBA

yMeTh:

- pemaTh palMOHAJIbHBIC, TMOKa3aTelIbHBbIE M JOrapuMUYECKHEe ypaBHEHHMs M HEpPAaBEHCTBA,
HWppPALMOHAIbHBIE U TPUTOHOMETPUYECKUE YPABHEHHUSI, UX CUCTEMBI;

- JI0Ka3bIBaTh HECJIOKHBIE HEPABEHCTBA;

- peuaTh TEKCTOBBIE 33/1a4M C MOMOIIbIO COCTaBJICHUS! YPaBHEHU, U HEPABEHCTB, HHTEPIPETUPY I
pe3yJIbTAT C Y4ETOM OTPaHUYEHUI yCIOBUS 3a/1a4H;

- n300pakaThb HAa KOOPAMHATHOW IJIOCKOCTH MHOKECTBA PEIICHWN YpaBHEHUN U HEPaBEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM;

- HaxOJUTh MPUOIMKEHHBIE PEIICHUs] YPABHEHUN U UX CUCTEM, UCIOJb3Ys TpaduyecKkuii MeTos;



- peuaTh ypaBHEHMs, HEPAaBEHCTBA M CHCTEMBbl C IPUMEHEHHEM IpadHuecKUX IpeCTaBICHUH,
CBOMCTB (DyHKLUH, TPOU3BOIHOI;

HCIIO0JIB30BAaTh NPHOOpPeTeHHbIC 3HAHUS M YMEHHUSI B NPAKTHYECKOH [esiTeIbHOCTH H
MOBCEAHEBHOM KU3HH IS

- MOCTPOEHUS U UCCIENOBAHUS MPOCTEHIINX MATEMATUUECKUX MO EIIEH;

JIeMeHTbl KOMOMHATOPHKH, CTATUCTHKH M TEOPUH BEPOATHOCTEH

yMeThb:

- pewmaTh IpocTeiInne KOMOMHATOPHBIE 3aJauyl METOJOM Iepedopa, a TakkKe C MCHOJIb30BaHUEM
U3BECTHBIX (opMmyll, TpeyroiabHuKa Ilackamns; BeUHCIATH K03puuuenTsl 6mHOMa HbroToHa MO
¢dbopmyIe u ¢ UCIONIb30BaHNUEM TpeyroybHuka [lackans;

- BBIUUCIISTH, B IPOCTEHIINX CITy4dasixX, BEPOSTHOCTH COOBITUI Ha OCHOBE IMO/ICYETa YHCIIa UCXOJI0B;
HCIIO0JIb30BAaTh NpHOOpeTeHHbIe 3HAHWUS W YMEHHsI B INPAKTHYeCKOH JesiTeIbHOCTH M
MOBCeHEeBHOM KU3HU J1JI5:

- aHalu3a peaJbHBbIX YUCJIOBBIX JaHHBIX, MPEICTaBICHHbIX B BUJE Auarpamm, rpadukos; s
aHanM3a HHGOpPMaLUU CTATUCTUYECKOI'0 XapaKTepa;

TI'eomeTpus

yMeThb:

- COOTHOCUTH IIOCKHE TeOMeTpudeckue (GUrypbl U TpeXMepHble OOBEKTbl C MX ONUCAHUSIMH,
yepTexxaMu, 1300pakeHUIMHU; pa3nyaTh U aHAIU3UPOBATh B3aUMHOE pacroJioxkeHue Guryp;

- u300paxaTh reoMeTpuyueckue GUrypsl U Tela, BHIITOIHATE YEPTEK M0 YCIOBUIO 3a/1a4H;

- pemaTbh reOMETpPUYECKHE 3a/ladud, ONHUPAsCh HAa H3YYEHHbIE CBONCTBA IUIAHMMETPUYECKUX U
CTEpEOMETPUUECKUX (UIYyp ¥ OTHOLIEHHM MeXJIy HUMH, MpUMEHss airedpanyecKkuil Hu
TPUTOHOMETPUYECKUN aImapar;

- MPOBOJAUTH JOKA3ATEJIbHBIE PACCYXKIEHUS IIPU PELICHUH 3a/1a4, I0Ka3bIBaTh OCHOBHBIE TEOPEMBI
Kypca,

- BBIYUCIATH JMHEWHBIE 3JIEMEHTHI U YIVIbl B NPOCTPAHCTBEHHBIX KOH(QUIypalusix, oObeMbl U
IJIOMIAI TIOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJI U UX MIPOCTEHIINX KOMOUHALINIA;

- HMPUMEHSATHh KOOPIAUHATHO-BEKTOPHBINA METOJ AJIsl BBIYHUCIEHUSI OTHOLIECHU M, pACCTOSIHUM U YIJIOB;
- CTPOMTH CEYEHUSI MHOTOI'PAaHHUKOB U M300pakaTh CEUEHUS TEJ BpallCHMUS;

HCIO0JIb30BAaTh NPHOOpPETeHHbIC 3HAHMS W YMEHHSI B INPAKTHYECKOH JeATeIbHOCTH H
NOBCEAHEBHOM KU3HU JJIs;

- HUCCleqoBaHMs (MOJEIUPOBAHMS) HECIOKHBIX MPAKTUYECKUX CUTYallMil Ha OCHOBE M3YYEHHBIX
¢dbopmyi u cBoOCTB uryp;

- BBIUMCJIEHUS JUIMH, IUIOINAZell 1 00BbeMOB peajbHBIX OOBEKTOB MPU PELICHUH MPAKTUYECKUX
3aJ1a4, UCMOJb3Ysl IPU HEOOXOAUMOCTH CIIPABOYHHMKH U BHIYUCIUTENIbHbBIE YCTPONCTBA.

OO0uasi XapakTepucTHKA y4eOHOro nmpeamMera

B mnpodunsHOM Kypce comepikaHue 00pa3oBaHHs, NPEICTABICHHOE B OCHOBHOM MIKOJE,
pa3BHUBaeTCA B CIEAYIOIINX HANPaBICHUAX:



- cUCTeMaTu3alMs CBEACHUIl 0 unciax; GopMHpPOBAaHUE IIPEICTABICHUI O PACIIMPEHUN YHCIOBBIX
MHOXCCTB OT HAaTypaJbHBIX 1O KOMIIJICKCHBIX KakK criocobe IMOCTPOCHUSA HOBOI'O MAaTEMAaTUYCCKOT' O
ammapara JUIs peIIeHUs 3aJad OKPY)KAIoIEro MUpa H BHYTPEHHUX 3a7ad MaTEeMAaTHKH;
COBCPIICHCTBOBAHUEC TCXHUKHU BBIQHCHGHHﬁ;

- pa3BUTHE M COBEpIICHCTBOBAHHWE TEXHUKU airedpandeckux mNpeoOpa3oBaHUN, peEHICHUS
YpaBHEHU, HEPABEHCTB, CUCTEM;

- cucTeMaTH3alus W pacllupeHHe CBeleHUH O (YHKIUSAX, COBEPILIECHCTBOBAaHUE TpadUuecKUX
YMGHHﬁ, 3HAKOMCTBO C OCHOBHBIMH HACIMU W MCTOAAMH MATEMATHYECKOI'O aHalin3a B 06T)CMC,
MO3BOJAIOIIEM HCCICA0BATH 3JICMCHTAPHBIC (bYHKI_[I/II/I U peliaTb HpOCTCfII.HHC TCOMCTPHUUICCKUC,
(bI/ISI/I‘IeCKI/Ie U JpYyTUC NPpUKIIAJHBIC 3a/1a4H;

- paCHIMpCHUC CHUCTCMbI CBCHCHI/II\/'I O CBOMCTBaxX IIJIOCKHX (bl/ll"yp, CUCTCMATHYCCKOC HU3YUYCHHUC
CBOMCTB POCTPAHCTBEHHBIX TeJl, Pa3BUTHE MTPEACTABICHUN O T€OMETPHYECKUX U3MEPEHUSX;

- pa3BHUTHE INPEICTaBJICHUH O BEPOSTHOCTHO-CTATHCTHYECKHX 3aKOHOMEPHOCTSAX B OKPY’KAaroIeM
MUDE;

- COBEpIICHCTBOBAaHHE MAaTEMaTHYECKOT'0 PA3BUTHS IO YPOBHS, IO3BOJISIONIETO CBOOOIHO
MIPUMEHATh M3y4eHHbIE (PAKThl U METOABI NPU PEUICHUM 3aj7ad U3 Pa3JIMYHbIX Pa3/ieloB Kypca, a
TAKKC HUCIIOJIB30BATh UX B HCCTAHAAPTHBIX CUTYyalluAX;

- (opmupoBanme cnocOOHOCTH CTPOUTH M HCCIIEI0BATh MPOCTEHUIIIE MATEMATHIESCKAE MOJIEIN TIPU
PCHICHUN TPUKIAAHBIX 3ada4d, 3agaad U3 CMEXKHBIX JUCHUIIIMH, er'IY6J'IeHI/Ie 3HaHui 00
0COOEHHOCTIX MPUMCHCHUSA MAaTEMATUUYCCKUX METOAOB K HMCCICAOBAHUIO MPOLCCCOB U SIBJICHUH B
MIpUpoJIe U OOIECTBE.

Hean

N3yuenne MaTeMaTHKH B CTapIied IIKOJIe Ha MPOGUILHOM YPOBHE HAIMIPABICHO HA JTOCTUKEHUE
CIIEYIOLIMX LIeJEeH:
- ¢opMHpoBaHHe TPEACTABICHUN 00 HIEIX M METOoAaX MaTeMaTWKH; O MaTeMaTHUKe Kak
YHUBEPCAJIBHOM SI3bIKE HAYKH, CPEICTBE MOJAEIUPOBAHUS SIBJICHUI U MTPOLIECCOB;
- OBJIA/ICHHE YCTHBIM M NMHCbMEHHBIM MAaTEMATHYECKUM SA3bIKOM, MATEMAaTHYECKUMHU 3HAHUSIMU U
YMEHUSIMUA, HEOOXOAUMBIMHU Uil M3YyYEHHs] IIKOJIbHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUIMH, IS
MIPOJIOJDKEHUsI 00Pa30BaHMUs M1 OCBOCHMS 30 PAHHON CIEUAILHOCTH HA COBPEMEHHOM YPOBHE;
- pa3sBMTHE JIOTMYECKOrO MBIIUICHUS, AJTOPUTMUYECKOW KYJIbTYpPhl, IMPOCTPAHCTBEHHOIO
BOOOpaXXEHUSI, pa3BUTHE MAaTEMAaTUY€CKOT'0 MBIIIJICHUSI ¥ UHTYUIIMU, TBOPUYECKUX CITOCOOHOCTEH Ha
ypOBHE, HEOOXOAUMOM JUIsl TPOAOJDKEHUST OOPa30BaHUs U JIJII CAaMOCTOSATENbHON JESTEIbHOCTH B
00JacTH MaTEMaTHKHU U €€ MIPHIIOKEHUH B Oyayiei npodeccuoHalbHOM NeSITeTbHOCTH;
- BOCNUTAHME CPEACTBAMU MATEMATUKHU KYJIbTYpPbl JUYHOCTH: 3HAKOMCTBO C UCTOPUEN pPa3BUTHUS
MAaTeMAaTUKH, HBOJIOLMENH MaTEMAaTHUYECKUX W€, NMOHMMAHUE 3HAYUMOCTH MATEMATUKH JJIs
00I11€CTBEHHOT O ITporpecca.
O01meyyeOHbIe YMEHHSI, HABBIKM U CIIOCOOBI 1€ATEJbHOCTH

B xone u3ydeHuss MareMaTUKU B NPOQHIBHOM Kypce CTapIled MIKOJbl y4yalldecs MPOAOJIKAIOT
OBJIaJIEHHE Pa3HOOOPAa3HBIMU CIIOCO0AMH eI TETbHOCTH, TPUOOPETAIOT M COBEPLICHCTBYIOT OIIBIT:



- IpOBEEHHUsT JOKa3aTeJIbHbIX PpAcCyXJIEHHMH, JIOTHYECKOro OOOCHOBAaHHS BBIBOJIOB,
UCIOJb30BAHUSL  PA3JIMYHBIX  S3BIKOB ~ MAaTEeMAaTWKH JUIsl  WJUIIOCTpallid, MHTEpIpeTaluy,
apryMeHTaluy U JJ0Ka3aTelbCTBA;

- pelleHHs HIMPOKOro Kjacca 3alad U3 pa3ndHbIX Pa3/eloB Kypca, OUCKOBOH M TBOPYECKOIl
JeSITEeIbHOCTU TIPU PEIIEHUH 3aa4 OBBIIIEHHON CI0KHOCTH M HETUIIOBBIX 3aJ1a4;

- IJAHUPOBAHUSI M OCYIIECTBICHHS alrOPUTMHUYECKON JESITEebHOCTU: BBIMOJHEHHUS H
CaMOCTOSITEIPHOTO ~ COCTABJICHUS ~ QJITOPUTMHYECKMX  HpEeINUCaHMM M HUHCTPYKUUH  Ha
MaTeMaTHYECKOM MaTepuaje; MCIOJb30BaHUS U CaMOCTOATENBHOIO COCTaBJeHHs (OpMya Ha
OCHOBE 00O0OIIEHUS YAaCTHBIX CIy4yaeB U pe3yJbTaTOB JKCIEPUMEHTA; BBIOJHEHUS pPAacyeTOB
MIPaKTUYECKOT0 XapaKkTepa;

- TIOCTPOEHUS U HCCIeIOBaHUS MAaTEeMaTHUECKUX MOJIETICH I OMMCAHUS U PEelIeHUs TPUKJIIaIHbIX
3ajay, 3aJa4 U3 CMEXHbIX JUCLUIUIMH U PEaJIbHON XKU3HH; IIPOBEPKU U OLIEHKH PEe3yJIbTATOB CBOEH
paboThl, COOTHECEHMSI UX C IOCTABJICHHOM 3aauell, C TMYHBIM KU3HEHHBIM OIBITOM;

- CaMOCTOSITENIbHOW paboThl € HMCTOYHUKAMU HH(OpMaLuU, aHaiau3a, O0000IIeHHus U
cHCTeMaTH3aluu oJy4YeHHOW HH(OpMalui, HUHTEr PUPOBAHUS €€ B JIMUHBIM OIBIT.

MecTto y4eOHOT0 mpeAMeTa B Y4eOHOM IJIaHe

Cornacao ®denepanbHoMy 0a3UCHOMY Y4e€OHOMY IUTaHY Ui OOpa30BATENbHBIX YUPEKICHUN
Poccuiickoit @enepanuu st 0053aTEIBHOT0 N3YYEHUSI MATEMAaTUKHU Ha dTare CpeaHero (IoJHOTro)
obmrero odbpazoBanust orBoautTces 414 yacoB u3 pacuera 6 yacoB B Henelnto (210 gacos B 10 kimacce u
204 gaca B 11 xiacce)

Kuaaccesl IIpeamersl matematudeckoroKoauuecrso 4yacoB HaKoamdecTtBo 4acos

HUKJIA CTYNEeHH! CpeIHET 0B HeIeTI0
(1mMoJIHOT0) o0uiero
oOpazoBaHus

Pa3znen matematrku

«Anrebpa 1 Havaja aHaIM3a» 35-4 =140 4
10 Pasznen MaTEMAaTHKH

«["eomeTpusi» 35-2=170 2

Paznen matemaTuku

«Anrebpa 1 HayaIa aHaJIu3a 34-4 =136 4
11 Paznen MaTeMaTUKU

«I"eomeTpus» 34-2 =068 2
Bcero 414

Conep:xanue yueOHOro npeamera

Yucaosblie 1 OyKBeHHBbIe BhIpaxeHus (70 1)



Jenumocts nensix uncel. [enenue ¢ octatkom. CpaBHeHus. Penienue 3aja4 ¢ LeI04YUCIEHHBIMU
HEU3BECTHBIMHU.

Komnnekcusie yncna. ['eomerpuueckass MHTEPIPETALUS KOMIUIEKCHBIX yncen. JlelicTBUTENnbHAs U
MHHMas 4aCTh, MOIYJIb M apTyMEHT KOMIUIEKCHOTO YK cia. AnreOpandeckast ¥ TPUTOHOMETPH YecKast
(hOopMBI 3amKMcH KOMIUIEKCHBIX YHCell. AprudMeTndecKue JeiCTBUS HaJl KOMIUIEKCHBIMHA YUCTIaMU B
pasHbIX ¢opMax 3amucu. KOMIUIEKCHO CONpsDKEHHBIE YKCIa. BO3BEACHUE B HATYPaJbHYIO CTEIICHb
(dbopmymna MyaBpa). OcHoBHast TeopeMa anreOphl.

MHoOro4naeHsl OT OJHOW IEpeMEHHOH. JleIMMOCTh MHOrOYJIEHOB. JleleHMe MHOrO4JIEHOB ¢
OCTaTKOM. ParmoHanbHBIE KOPHHU MHOTOYICHOB C IIENBIMH KO3 duUIHMeHTamMu. PemieHune membrx
anreopandeckux ypaBHeHuil. Cxema [opHepa. Teopema be3y. Uuciao KOpHEH MHOroOWICHA.
MHorouJieHbl OT ABYX MepeMeHHbIX. DOPMYJIbl COKPAILIEHHOTO YMHOKEHHUS JIJIsl CTapUIUX CTENEHEeH,
6unoM HproToHa. MHOTOWJIEHBI OT HECKOJIBKUX MEPEMEHHBIX, CHMMETPUYECKHE MHOTOUJICHBI.

Kopensb crenenu nm > 1 u ero cBoiictBa. CTeneHb ¢ pallMOHAJIBHBIM IIOKa3aTeJIeM U €€ CBOMCTBA.
[TonsitTne o cremeHu C ACHCTBUTENBHBIM TMOKa3aTeneM. CBOWCTBA CTENEHU C JEHCTBUTEIHHBIM
MOKA3aTEeJIEM.

Jlorapudm uncna. OcHoBHOE JorapupmMuueckoe ToxaecTBo. Jlorapudm npousBeneHus, 4aCTHOTO,
CTETEeHH; TIePeX0/l K HOBOMY OCHOBaHUIO. J[€CATUYHBIN U HATYpaIbHBINA JOTapru(MBbI, YUCTIO €.

[IpeoOpa3zoBanusi BBIPAKCHUM, BKIIOYAOIIUX apu(PMETHYECKHUE OIEpaluu, a TaKKe OMepaluu
BO3BEJICHHS B CTEIEHB U JIOTapu(PMUpOBaHUSI.

Tpuronomerpus (38 4)

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC NpOU3BOIBHOro yrya. PagmanHas mepa yria. Cunyc,
KOCHHYC, TAaHF€HC M KOTaHIreHC uncia. OCHOBHBIE TPUIOHOMETPUYECKHE TOXAecTBa. Dopmysibl
npuBeneHuss. CHHyC, KOCHHYC M TaHI€HC CyYMMBlI M pa3HOCTH JBYX yrijoB. CHHYC M KOCHHYC
nBoiiHOro yria. @opmyibl mosioBUHHOro yria. IIpeobpa3oBaHuss cyMMBbl TPUTOHOMETPHYECKUX
GbyHKUMI B IpOM3BeeHIE U MPOU3BEACHHS B CyMMY. BripakeHne TpUroHOMETPHUUECKUX (YHKIIHi
4yepe3 TaHT€HC MOJOBUHHOIO apryMenTa. [Ipeo0pa3zoBaHus TPUTOHOMETPUYECKUX BBIPAXKECHUM.

[Ipocrelimme TPUTOHOMETPUYECKUE YpaBHEHMs. PelleHus TPUTOHOMETPUYECKUX YPaBHEHUM.
[Ipocreiimme TPUrOHOMETPUYECKUE HEPABEH CTBA.

ApKCHHYC, apKKOCHUHYC, ADKTAHT€HC, aPKKOTAHI'€HC YU CIIA.

dyukuuu (30 v)

Oynaknuu. OO0nacTe ompenesieHus W MHOXeCTBO 3HaueHu. ['paduk ¢ynkmuu. Iloctpoenue
rpadukoB (GYyHKIUN, 3aJaHHBIX pa3JIdYHbIMU criocobamu. CBoiicTBa (DYHKIIMN: MOHOTOHHOCTB,
YeTHOCTh M HEUYETHOCTh, NEPUOJUYHOCTb, OTrPAaHHMYEHHOCThb. [IpOMEXYyTKH BO3pacTaHUs W
yObIBaHUs, HAMOONIbIIEe M HAMMEHBIIIee 3HAUYCHHS, TOYKH IKCTpeMyMa (JOKaJIbHOTO MaKCUMyMa U
MuHUMyMa). Beinmyknocts gynkuuu. I'paduueckas unrepnperanus. [Ipumeps! GyHKIIMOHAIBHBIX
3aBHCHUMOCTEH B PEATbHBIX MPOLIECCAX U SBICHUSX.

Cnoxnast Qynkuus (kommosunus ¢(yakuuii). B3aumHo oOpatHpie Qynkmun. OOmacTh
orpeneneHust U 00IacTh 3HaUeHUi obpaTHON QyHKuuu. ['paduk odpatHoit PpyHkimu. HaxoxaeHue
¢byHKIIMN, 00paTHOM JaHHOM.



CrenenHas (yHKIMs C HaTypaJbHbIM IOKa3aTeleM, €€ cBoiicTBa W rpa¢uk. BeprukanbHble U
rOpPU30HTAIbHbIE aCUMIOTOTHI IpadukoB. ['paduku 1poOHO-TMHEHHBIX QYHKIIHMA.

Tpuronomerpuyeckue (GyHKIMHM, UX CBOMCTBAa U rpaduKu, NEPUOJUIHOCTb, OCHOBHOM MEPUOL.
OO6paTHble TPUTOHOMETPUYECKHE (PYHKIIMU, X CBOMCTBA U I'PaUKH.

[TokazarenpHas QyHKIMS (SKCIIOHEHTA), €€ CBOICTBA U TpadukK.

Jlorapudmuyeckas ¢pyHkius, e€ cBoiicTBa u rpaduk.

[Ipeo6pa3oBanus rpauKoB: MapauieIbHbINA IEPEHOC, CHMMETPUSI OTHOCUTEIBHO OCe KOOpIUHAT
U CHUMMETpUsi OTHOCHUTEJIbHO Hayaja KOOpPAMHAT, CUMMETPUS OTHOCHUTEIBHO NpSIMOH y = X,
pacTsKeHUE U CKaTHE BJIOJIb OCe KOOpAMHAT.

Hauyana maremarunyeckoro ananusa (38 u)

ITonaTtue o mpeznene nocienoparenbHocTd. CyllecTBOBaHUE NPELEIa MOHOTOHHOM OrpaHUYEHHON
II0CJIEI0BATENBHOCTH. JJJIMHA OKPY>KHOCTH U IIJIOLIA/b KPyra Kak Ipeelibl TOCIeN0BaTeNbHOCTEN.
beckoneuno yObIBarolasi reomeTpudeckas Iporpeccuss M ee cymma. TeopeMbl O Ipenenax
nocieaoBaTenpHocTel. [lepexon k nmpenenaM B HEpaBEHCTBAX.

[TonsiTue o HenpepbIBHOCTU (YHKIUU. OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (PYHKIIMSIX.

[Tonsitue o npenene Gpynknuu B Touke. [loBenenne GpyHkimit Ha 6ECKOHEYHOCTH. ACHMIITOTHI.

[lonsiTue o mnpou3BogHOM (yHKUMH, (DU3HUECKMH M T'E€OMETPUYECKUH CMBICI IPOU3BOJHOM.
VYpaBHEHUE KacaTenbHOM K rpauKy (QyHKIIHMH.

[IpousBogHblE CyMMBI, pa3HOCTH, IPOM3BENECHHUA U 4YacTHOro. IIpoms3BoaHBIE OCHOBHBIX
aneMeHTapHbIX (QyHkuuid. [IpousBoansble cioxHON M obpaTHOM ¢yHkuMii. BTopas mpousBomHas.
[IpumeHeHne MpOU3BOIHON K UCCIEA0BAHUIO (PYHKINN U MOCTpoeHuto rpadukoB. Mcnoas3oBanue
MIPOM3BOHBIX MPU PEIICHUH YPaBHEHUN U HEPABEHCTB, MPU PEIICHUHU TEKCTOBBIX, (PU3HUECKUX U
reoMeTPUYECKUX 3a/1a4, HAXO0XKICHUN HauOOJbIINX U HAUMEHBIITUX 3HAUECHUH.

[Tnomane kpuBosmHelHOW Tpamenuu. [lonsTrne o6 ompeneneHHoMm uHTerpane. [lepBoobpasHasi.
IlepBooOpa3ubie snemeHTapHBIX GyHKIUA. [IpaBuna BelymMcieHuss mnepBooOpasHbix. Dopmyina
Herotona-JleitOnuma.

[Ipumepsl UCNOJIB30BaHUS MPOU3BOJHOM JJIs1 HAXOKICHUS HAWIY4IIEro PEeUIeHHs] B IPUKIAAHBIX
3anayax. HaxoxzaeHnue ckopoctu JUIs mpolecca, 3agaHHoro ¢opmynoi unu rpagpukom. ITpumepst
IIPUMEHEHUS UHTerpaia B (U3MKe U reomerpun. Bropas nponsBoaHas u ee (pU3NYECKUN CMBICIL.

YpaBHeHus 1 HepaBeHcTBAa (80 u)

Pemenue panoHanbHbIX, 1OKA3aTEIbHBIX, JOrapU(PMUUECKUX YPaBHEHUN 1 HEpaBeHCTB. Perienue
HMppallMOHAJIBHBIX U TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB.

OCHOBHBIC TNPUEMBI pEHICHHS] CHUCTEM YpPaBHEHHI: IOJCTaHOBKA, alreOpamyeckoe CIIOXKEHHE,
BBCACHUC HOBBIX INECPECMCHHBIX. PaBHOCHIBHOCTD ypaBHeHHﬁ, HCPAaBCHCTB, CHUCTCM. Pemenue
CUCTEM YpPaBHEHHW C IByMsl HEM3BECTHBIMH IIPOCTEHILIMX THUIIOB. PenieHue CHUCTEM HEpPaBEHCTB C
OJTHOM MEPEMEHHOM.

JlokazaTenbcTBa HepaBeHCTB. HepaBeHCTBO O cpeaHeM apu(PMETHYecKoM M CpeqHeM
reOMETPUYECKOM JIBYX UHCEIL.



Hcnonb3oBanue cBOHCTB M rpadukoB (QyHKIMN MPU pellIeHUMH YpaBHEHMH M HepaBEeHCTB. MeTox
uHTepBanoB. M3o00paxeHre Ha KOOPAMHATHOW IJIOCKOCTM MHOXECTBA PEIICHUN YypaBHEHHH H
HEPABEHCTB C ABYMS IIE€PEMEHHBIMU U X CHUCTEM.

[IpumeHeHne MaTeMaTHYECKMX METONOB JJIs PELICHHs COAEPKATENBbHBIX 3aJad M3 pa3JIMYHbIX
obyacTell HAyKM U MpakTUKHU. VIHTepnpeTanus pe3yabTaTa, yueT peabHbIX OrpaHUYCHHH.
DJIeMeHTbI KOMOMHATOPUKH, CTATUCTUKHU U TeOPUM BeposiTHOCTe (20 1)

Tabnuunoe u rpaduyeckoe nmpeacTaBiIeHUe JaHHBIX. UMCIOBbIE XapaKTePUCTHKHU PSII0B TaHHBIX.
[TooyepenHslii ¥ ONHOBPEMEHHBIH BBIOOP HECKOJIBKHUX O3JIEMEHTOB M3 KOHEYHOTO MHOXKECTBA.
@opmysbl yYKCIa TEpPEecCTaHOBOK, COYETaHWH, pasmenieHuid. PemieHne KOMOMHATOPHBIX 3ajad.
®opmyna 6uHoma Hetotona. CoiictBa 6nHOMUAIBHBIX K03 (dunmentos. Tpeyroapauk [Tackams.
DOneMeHTapHble U CJOXHBIE CcOObITHS. PaccMoTpeHue ciaydaeB UM BEPOSITHOCTH  CYMMBI
HECOBMECTHBIX COOBITUII, BEPOSITHOCTb NMPOTUBONOJIOKHOI'O COObITUS. [loHATHE O HE3aBUCUMOCTH
COOBITUH. BEpOsITHOCTh M cTaTHCTHYECKAs YACTOTA HACTYIJICHUs] COOBITHS.

I'eomeTpus (138 u)

I'eoMeTpusi HA IUIOCKOCTH.
CBOMCTBO OMCCEKTPUCHI yIila TpeyrojbHUKa. Perienrue TpeyrojabHUKoB. Brruncinenue duccekTpuc,
MEJIMaH, BBICOT, pPAJUYCOB BIHMCAHHOM W OINHUCAHHOW OKpY)KHOCTe. @OpMyJbl IUIOMIAAN
TpeyroibHuKa: Gopmyna ['epoHa, BeIpaskeHUE IUIOMAAN TPEYToJbHHUKA Yepe3 pajnyc BIIMCAaHHON U
OMMCAaHHON OKPYXHOCTEH.

Brruncnenue yriioB ¢ BepIIMHON BHYTPH U BHE KpYTa, YIJla MEX]y XOp/I0i U KacaTeIbHOM.
Teopema o mpousBeneHUU OTPE3KOB XopA. TeopeMa o kacaresnpHON U cexkyunieil. Teopema o cymme
KBa/IpaTOB CTOPOH U JIMaroHajel mapanieaorpaMma.

Bnncannbpie ¥ onucaHHble MHOTOYTOJbHUKH. CBOMCTBAa M NMPHU3HAKU BIMCAHHBIX U OMHMCAaHHBIX
YETBIPEXYT OJIbHUKOB.

I'eomeTprueckne Mecra TOUEK.

Pemenue 3aa4 ¢ HOMOIIbIO T€OMETPUUECKUX [TPEOOPA30OBAHUN U T€0METPUUECKUX MECT.

Teopema Uessl 1 TeopeMa MeHenas.

Dnnwurnc, runepbona, mapadosa Kak FTeOMETPUIECKHE MECTAa TOUEK.

HepaspemmmocTts Ki1accHuecKkux 3a7ayd Ha OCTPOEHHUE.

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE.

OCHOBHBIE TOHATHS CTEpeOMeTpuu (TOYKa, MpsMas, IUIOCKOCTb, MpocTpaHCTBO). [loHsATne 00
aKCUOMAaTHYECKOM CIIOCO0€ MOCTPOEHUS T€OMETPHUH.

[lepecekaromuecs, napauleabHbIE W CKPEIIMBAIOIIMECS NpsAMBbIE. YTOJd MEXAYy NIPSAMBIMH B
npoctpaHcTBe. [lepnenaukynsapHocTs npsMbIX. [lapanieapHOCTh U NEPIEHANKYIAPHOCTh IPSIMON 1
IUIOCKOCTH, TIPU3HAKM K CBOMCTBA. TeopemMa o Tpex mneprneHAukyispax. llepneHaukynsp u
HAaKJIOHHAS K IJIOCKOCTH. YTOJI MEXKAY IIPAMOU U IIOCKOCTBIO.

[TapajienbHOCTh  IUIOCKOCTEH, NEPHEHIUKYJISAPHOCTh IUIOCKOCTEH, IPU3HAKM M  CBOMCTBA.
JIByrpaHHBIN yroJl, JINHEWHBINA yTOJl IBYTPAHHOIO YIJIA.



PaccrostHust OT TOYKHM 70 MIOCKOCTH. PaccTosHue oT mpsiMoii 0 miockocTu. PaccrosHue Mexay
napauiCJIbHBIMU IIJIOCKOCTAMMU. Paccrosaue MCXKAY CKPCIIMBAIOIMMHUCA ITPSAMBIMU.

[TapamnensHoe mpoekTupoBanue. OPTOroHaNLHOE MpoeKTHUpoBaHue. [lnom@ans OpTOroHaNIbHON
MPOEKIIMM  MHOTOyrojbHuka. M3o0paxxeHue  mpocTpancTBeHHbIX  ¢uryp. LleHTpanbHoe
MIPOCKTUPOBAHHE.

MHOrorpaHHuKH.
Bepmmnbl, peOpa, rpaHu MHOrorpaHHuka. Paseepmka. Muozoepannvle yenvl. Buvinykivle
MHocoepanHuku. Teopema Dunepa.

ITpusma, ee ocHoBaHuUs, OOKOBbIE pedpa, BHICOTA, OOKOBasi MOBEPXHOCTh. IIpsiMas M HakIOHHAS
npusMma. [IpasunbHas npusma. [Tapannenenunen. Ky6.

[upamuna, ee ocHoBaHue, OOKOBbIE peOpa, BbICOTA, OOKOBasl IMOBEPXHOCTb. TpeyroibHas
nupamua. [IpaBribHasd nupamMua. Y cedeHHas nupamMuia.

CummMmerpuu B KyOe, B apajulesienunesie, B Ipu3Me U HupaMu/ie.

[ToHsiTHE O CUMMETPHH B IIPOCTPAHCTBE (LIEHTpasIbHAsL, OCEBasi, 3€ pKajbHas).

Ceuenns MHOrorpanHukoB. IToctpoenue ceuenuil.

[IpencraBieHre O NpaBUIIBHBIX MHOIOIpaHHUKAxX (TeTpa’ap, KyO, OKTasap, HOAEKa’JIp U
HKOCadp).

Te/1a ¥ MOBEPXHOCTH BpPalICHHUS.
Hunmuaap u konyc. YcedeHHbIH KoHyC. OCHOBaHUE, BBICOTA, OOKOBAs MOBEPXHOCTh, 00pa3yomias,
pasBeptka. Ocegvle ceuenus u ceyeHus napaiiebHble 0CHOBAHUI.
Hap u cdepa, ux cedeHus. dwmunc, eunepbona, napabonra kax cedenus konyca. KacatembHas
iockocTh K cepe. Ciepa, enucannas 6 MHO202PAHHUK, Chepa, ONUCAHHASL OKOJIO MHO202DAHHUKA.
Lununopuueckue u KOHUYECKUE NOBEPXHOCMU.

O0bemMbl TeJI M IUIOIIAAN UX OBEPXHOCTEI.

Ilonsamue 06 o6veme mena. Omuowenue 06vemM08 n0OOOHbIX mei.

®opmynbl 00beMa KyOa, mapajuienenunena, Npu3Mel, nuinHapa. Popmyiibl o0beMa MHUPAMUJIBI 1
KoHyca. DopMyibl MIOMAAM IMOBEPXHOCTEH LMIMHApPAa U KoHyca. Dopmynsl o0bema mIapa U
MJI0MIAAN ChephL.

Koopaunarbl u BeKTOpbI. J[€KapTOBBI KOOpAMHATHI B IpocTpaHcTBE. POpMyna pacCTOSHUS
MEXKIY ABYMS TOYKaMH. YpaBHEHUs chepbl u niaockocmu. Popmyna paccmosnus om mouyKku 00
nI0CKOCMU.

Bekropsl. Mogayine BekTopa. PaBeHCcTBO BekTOpOoB. Cl10’k€HHE BEKTOPOB M YMHOXKEHHE BEKTOpa Ha
qucino. Yroun Mexay BekTopamu. KoopaunaTtel BekTopa. CKansipHOE NPOU3BEINEHHE BEKTOPOB.
KosummmHaeapubie BekTOpbl. Pa3snoskeHne BEKTOpa 1O JBYM HEKOJUIMHEAPHBIM  BEKTOPaM.
KomMmmnanapHasie BEKTOpBI. PaziiokeHne o TpeM HeKOMIUIAaHAPHBIM BEKTOPaM.



(Kypcueom 6 mexcme 6vloener mamepuai, KOMOPbsili NOOJEHCUM U3VUEHUIO, HO He GKII0Yaemcs 6

Tpebosanus Kk ypo8HIO NOO2OMOBKU BbINYCKHUKOB)

TemMaTn4eckoe NJIAHUPOBaAHHE

Ajredpa 1 Haya/1a aHAJIN3a

Ne

Tema

KoJu-Bo
4acoB

Copep:kanue TeMbl

Aare0pa u Hayana anaau3a, 10 kiaace

IToBTOpEeHME
Marepuasa 7-9 kiaccos

34

JleficTBUTEIILHEBIC
qucia

124

Hartypanpnble u wnensle 4ucna. J[enmuMOCTb  4YHCEIL
CpaBHeHus. OcHoBHass  TeopeMa  apudMeTHKH
HaTypaJIbHBIX 4Mcell. PanuoHaabHble, UPPALMOHAIIBHBIE,
JNEUCTBUTEIbHBIE 4YMCIIA, YUCIOBAsl NpsiMas. YucioBble
HEpaBEHCTBA. AKCHOMATUKa [EHCTBUTEIBHBIX YMCEIL.
Monyns JNEHCTBUTEIILHOIO qucna. Meron
MareMaTH4eckod uHAykuuu. Pemenne 3amad ¢
LE€JI0YNCIEHHBIMA HEU3BECTHBIMU.

YucnoBbie QyHKIIMH

104

Oyakuun.  OO07acTy  OmpeAeneHuss W MHOXECTBO
sHaueHnii. ['padux Pynkuuu. I[locrpoenune rpadukos
(GYHKIMIA, 3aJaHHBIX pa3IMIHBIMU crioco0amu. CBoMCTBa
(GYHKIMIT: MOHOTOHHOCTh, Y€THOCTh U HEUETHOCTb, IIe-
PHOINYHOCTD, OrPaHUYEHHOCTb. [TpomexyTku
BO3pacTaHus M yOBIBaHMS, HAMOOJbIICE U HAUMCHBIIICE
3HAYEHHS, TOUYKH IKCTpeMyMma (JOKaIbHOTO MaKCHMyMa
U MUHUMYMA). Bwinykniocme ¢Qynkyuu. I'paduueckas
UHTEPIPETALUS. [Tpumepsr (YHKIHOHATIBHBIX
3aBHUCHUMOCTEN B peallbHbIX MPOIECCaX U SIBJICHUSAX.
Cnoxnast GyHkius (kommosunusi ¢GyHKIui). B3aumHO
obOpatHbie QyHKIMU. O0JacCTh OmMpenesieHuss U 00JacTh
3Ha4YeHU oOpaTHOW ¢yHKUMH. ['paduk oOpaTHOH
¢yukuuu. Haxoxnenue ¢pyHkiuu, oOpaTHON JaHHOM.

Tpuronomerpuyeckue
byHKIIUH

24 4

UucioBass OKpPYKHOCTh Ha KOOPAWHATHOM IUIOCKOCTH.
Cunyc u  xocuHyc. TaHreHc W KOTaHI€HC.
Tpuronomerpuueckue QyHKIMM YHUCIOBOIO apryMeHTa.
Tpuronomerpuueckue (GyHKIUH YIIIOBOI'O apryMeHTa,
ux cBoMctBa W rpaduku. CxaTHe U pacTsKEHHE
rpadukoB TpuUTroHOMeTpuueckux (yHkiuid. OOpaTHBIE
TPUTOHOMETpUYeckre GYHKIINH, UX CBOMCTBA U IpaUKU

Tpuronomerpuueckue
YpaBHEHUS

104

[Ipocreliine  TPUTOHOMETPUUYECKHME  YpPaBHEHUS U
HEpaBEHCTBA. MeToAbl pElIeHUsI TPUTOHOMETPUYECKUX
YPaBHEHUI: BBEJCHUE HOBOW NEPEMEHHOM, PA3NOKEHHUE
Ha MHOXUTEIW, OJHOPOAHBIE TPUTOHOMETPUUYECKUE




ypaBHEHHS. ApKCHHYC, apKKOCHHYC, apKTaHTEHC,
ApPKKOTAHT'€HC YU CIIA.

[IpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKEHU I

21u4

OCHOBHBIE TPUTOHOMETPHUYECKHE TOXIecTBA. DOpMyIIbI
npuBeneHus. CUHYC, KOCHHYC U TaHT€HC CYMMBI U
pa3zHOCTH ABYX yrioB. CHHYC M KOCHUHYC JBOMHOIO yIJIa.
Dopmynvl nonosunnoco yena. llpeoOpa3oBaHUS CyMMBI
TPUTOHOMETPUYECKUX (DYHKIMH B TMpOU3BENCHUE U

IIPOU3BENICHUS B CyMMYy. Buipasicenue
MPULOHOMEMPUYECKUX — (DYHKYUll — uepe3  MAH2eHC
NOJI0BUHHO20 apeymenma ITpeo6pa3oBanus

TPUTOHOMETPUICCKHX BBIPAXKECHUH.
MeTopl  pelIeHHsT TPUTOHOMETPUYECKUX YpaBHECHUU
(mpomonkeHue).

KommnekcHbIe uyncia

9y

KommnekcHble uncna. I'eomerpudeckas MHTepnpeTanus
KOMIUIEKCHBIX umcel. JleficTBUTeNbHAs U MHUMAs 4acTb,
MOIyJb M  apryMEHT  KOMIUIEKCHOIO  4YHCIa.
Anrebpandeckas 1 TpUroHOMeTpuuecKas (GopMbl 3arncu
KOMIUIEKCHBIX 4Hcell. ApupMernueckue IeHCTBUS HaJ
KOMIUIEKCHBIM 4YHCIaMH B pPa3HbBIX (opMax 3alucH.
KommnnekcHo conpsbkeHHble uucia. BosBeneHue B
HaTypaibHyl0 creneHb (popmyna Myaspa). OcHoBHas
Teopema anreOpsl. KomIuiekcHble uncia U KBaJpaTHbIE
ypaBHeHMs. M3BieueHHe KBaJpaTHOIO U KyOMUYECKOro
KOPHSI U3 KOMITIJIEKCHOT'O YHUCIIA.

[IpouzBonnas

294

OmnpeneneHre  4YKMCIOBOM  MOCHEAOBATENBHOCTH U

CII0COOBI ee 3aaHusl. CaoiicTBa YUCJIOBBIX
OCJIEOBATEIbHOCTEN.
[Tousarue 0 npezene OCJIEN0BATEIBLHOCTH.

CyuiecTBoBaHUE Tpesesia MOHOTOHHOM OrpaHUYEHHOM
MOCJIEIOBAaTEAbHOCTH. [[IMHA OKPYXKHOCTM M IIOLIA/b
Kpyra Kak Ipefessl MociaenoBaTeNbHocTed. beckonedHo
yObIBaromiasi reoMeTpudeckas Mporpeccus U ee cyMma.
Teopemsl 0 ipeAenax nociaegoBarenpHocTel. Ilepexon k
IpeiesIaM B HEpaBEeHCTBaAX.

[Tonatue o HenpepbiBHOCTH (QyHKUMH. OCHOBHBIE
TEOpPEMBI O HEMIPEPHIBHBIX (DYHKIIHAX.

[Tonsatue o mpepene ¢ynkinuun B Touke. [loBemeHwue
¢GbyHKIM Ha 6ECKOHEYHOCTU. ACHMITOTHIL.

[Tonsatue o npousBogHOW (yHKUMH, (QUIHUECKUI WU
FEOMETPUYECKUA CMBICI IPOU3BOJHON. YpaBHEHUE
KacaTelbHOM K rpaduky ¢yHkuuu. I[IponsBoaHbie
CYMMBI, pPa3HOCTH, MPOU3BEAEHUS U  YacCTHOrO.
[Ipon3BOHBIE OCHOBHBIX DJJIEMEHTAPHBIX  (DYHKIIHIA.
Ilpoussoonvie crodxcuoll u obpamuou @yukyuti. Bropas
nmpou3BoAHas U ee ¢usnueckuii cmbici. [IpumeHenue
MIPOU3BOAHON K MCCIIEOBAaHUIO (DYHKIIMIA U MOCTPOCHUIO
rpacdukoB. VMcnonap3oBaHuE MPOU3BOIHBIX MPU PEIIEHUN
yYpaBHEHUH M HEPAaBEHCTB, TEKCTOBBIX, (PU3MUYECKUX H




TEOMETPUYECKUX 3a7a4y, HAXOXKJICHUU HAWOOJBIINX H
HaWMEHBINX 3HAYECHUH.

KombOunaropuka u
BEPOSITHOCTD

Tq

TabmuuHoe W TpaduUecKoe TNPEICTaBICHUE JaHHBIX.
Yucnosvie xapakmepucmuki pio08 OaHHbIX.
[ToouepenHblii U OJHOBPEMEHHBIH BBHIOOP HECKOIBKHX
AJIEMEHTOB U3 KOHEYHOro MHO)KecTBa. DOopMyIibl ducia
IIEPECTAaHOBOK, COYETaHWW, pa3menieHuil. Pemenue
KOMOMHATOpHBIX 3anad. Popmyna O6uHOMa HproToHa.
CaoiicTBa OMHOMHAJIBbHBIX K02 PUIITHEHTOB.
TpeyronsHuk ITackans.

DneMeHTapHble M CIOXHBIEe coObITHS. PaccMoTpenue
cllyuaeB M  BEPOSATHOCTb CYMMBI HECOBMECTHBIX
COOBITUH, BEPOATHOCTh IPOTHBOIOJIOKHOIO COOBITHS.
Ilonsamue o nesasucumocmu cobvimuil. Beposmnocms u
cmamucmu4ecKkas Yacmoma HACmynJjieHus coObImus.

10

Oo6o6maromiee
MIOBTOPCHUE

154

Auaredpa u HavyaJja anaausa, 11 kaace

IToBTOpEeHnE
marepuasa 10 knacca

4q

MHorouiessl

104

MHoroujieHsl OT OJHOHM TNEepeMeHHO. JlemmuMmocTb
MHOTOYJICHOB. JleleHne MHOTOYJIGHOB C OCTaTKOM.
PanoHanbHble  KOPHM  MHOTOYJIEHOB C  IE€JIBIMHU
kodpdunmentamu. Cxema [oprepa. Teopema be3y.
Yucno kopHed MHoOrousieHa. MHOro4JieHbl OT JBYX
nepeMeHHbIX. DOpMyJIbI COKPAIIEHHOTO YMHOXKEHUS 15
crapmux creneHeil. bunom HproToHa. MHOrOYIEHBI OT
HECKOJIbBKUX  TEpPEMEHHBIX, CHUMMETPUUYECKUE i
OIIHOPOJHBIE ~ MHOIOYWIEHBbl.  YPAaBHEHHS  BBICIIUX
CTEICHEH.

CreneHM M KOpHHU.

CreneHnHble GyHKIMU

24 4

IlonsiTne KOpHA N-OM CTENEHUW U3 JEHCTBUTEIBLHOIO
ancma. DyHkimu Y= VX, HX CBoiicTBa M rpaduKm.
CpoiictBa KOpHS N-oii crenenu. [IpeoOpazoBaHue
BBIpQXKGHUH, copepkamux panukanel. O0obienue
HNOHATHUSL O TOKa3zaTene crerneHu. CBOMCTBAa CTENEHU C
NeUCTBUTENbHBIM MOKa3aTeneM. CTeneHHble (QYHKLHH,
ux cBoiictBa u Trpaduku. JuddepenuupoBanue u
UHTErpupoBaHue. M3BiaedueHne KOpHEW N-OM CTENEHH U3
KOMIIJIEKCHBIX YU CeJl.

ITokazarenbHas u
norapupMuyeckas
GyHKIIUN

31y

ITokazatenpHas ¢GyHKOHMSA, €€ CBOWCTBA W Tpaduk.
[TokazarenbHble ypaBHEHHMS W HepaBeHcTBa. IloHATHE
norapudma. Oynkuusa y=log, x, e€ cBoiicTBa u rpadux.
CpoiictBa jorapudmoB: JjorapuM HpPOU3BENEHUS,
4acTHOT'O, CTENEHM; MEepexo] K HOBOMY OCHOBAHHIO.
OcHOBHOE JorapuMHUUEcKOe TOXKIAECTBO. [lecATHUHBIHI
" HATypaJIbHBII orapuMsl, YHCIIO e.




Jlorapudmuyeckue
HNuddepennupopanue
sorapupMuyecKol GyHKIUH.

ypaBHEHHUS u HEpaBEHCTBA.
IIOKa3aTeIbLHOU "

[TepBooOpa3Has u
HUHTErpall

9y

IlepBooOpa3zHass W HeompeneiACHHBIM  WHTErPall
OnpenenéHHbli MHTETpali, €ro BHIYMCICHUE U CBOMCTBA.
Boruncnenne mniomanei miuockux ¢uryp. Ilpumepst
[IPUMEHEHUS HHTerpaja B GU3UKe.

DJIEMEHThI TEOPUH
BEPOSITHOCTEN U
MaTEMAaTUYECKOU
CTATUCTHKHU

94

BepositHoCTh M reomerpus. He3aBucumble MOBTOpEHMS
UCHBITAaHUM ¢ AByMs ucxomamu. CTaTHCTHYECKHE
MeTonbl 00paboTkn wHpopMmanuu. ['ayccoBa KpuBas.
3aKoH OOJIBIINX YU CEIL.

YpaBHeHus u
HEpaBEHCTBA.
Cucremsbl ypaBHEHUN U
HEpaBEHCTB

334

PaBHOCHMIIBHOCTH  ypaBHEHUN, HEpPaBEHCTB, CHUCTEM.
Pemenue palOHAJIBHBIX, [10Ka3aTeJIbHbIX,
J0rapu(pMUYECKUX U TPUTOHOMETPUUECKUX YPAaBHEHUN U
HepaBeHCTB. OOIue MeTo[bl PpELIeHUs YpaBHEHHH.
VYpaBHeHus ¢ MonyisiMu. MppanyroHaabHble ypaBHEHUS.
Jloka3aTenbcTBO HepaBeHCTB HepaBeHCTBO O cpenHeM
apu(MeTH4eCKOM M CpEIHEM TE€OMETPUUYECKOM JIBYX
yucen. PenieHne panyoHanbHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM. HepaBencrtBa c MOAYJISIMHU.
HppanmoHanbHbie HEPABEHCTBA. YpaBHEeHuUs 51
HEpaBEHCTBA C JBYMS NepeMeHHbIMHU. M300pakeHne Ha
KOOPJIMHATHOM  TIJIOCKOCTM  MHOXECTBAa  pEIICHUM
YPaBHEHHMI U HEPABEHCTB C JIBYMsI IIEPEMEHHBIMU U UX
cucreM. JluodantoBel ypaBHeHHs. Vcnonb3oBaHue
CBOMCTB U IrpauKoB QYHKIUI IpU pelieHNH ypaBHEHUN
Y HEpaBeHCTB. MeToI HHTEPBAIOB.

Cucremsl ypaBHeHuH. OCHOBHBIE IPHEMBI pPELIECHUS
CHUCTEM ypaBHEHHUM: TIOJCTaHOBKa, alredpanyeckoe
CIIO)KEHUE, BBEJACHUE HOBBIX IIE€peMEHHBIX. PermieHue
CHUCTEM HEPABEHCTB C OJHOU NEPEMEHHOU. Y paBHEHUS U
HEpaBEHCTBA c napaMeTpaMH. IIpumenenune
MaTeMaTU4YeCKUX METOZ0B JUTS peLIeHUs
COlepXKaTeNbHbIX 3aJ1a4 U3 Pa3JIMYHbIX 00JlacTell HayKu
n npaktukd. VHTepnperauus — pe3yiabTaTa,  yder
pEaJIbHBIX OTPaHUYEHHH.

O6o0maroiiee
MMOBTOPEHHUE

16 g

I'eomeTpus

Tema

KoJua-Bo
JacoB

Coaep:kanue TemMbl

I'eomerpus, 10 kiaacc

Hekotopeie cBeneHus
13 IJIAHUMETPUH

124

CBOICTBO OMCCEKTpPHCHl yria TpeyroibHHUKa. Pemenue
TPEYTroJbHUKOB. Bpluncinenne OHCCEKTpUC, MeNuaH,




BBICOT,  paJMyCOB  BIMCAaHHOM UM  ONMCAHHOHN
OKpyXHOCTEH. @OopMyJibl IUIOMAAN TPEYTOJIbHUKA:
¢dopmyna I'epoHa, BbIpaKeHUE IIOIIAIN TPEYTOJIbHUKA
yepe3 paauyc BIUCAHHON U OMUMCAHHOW OKPY>KHOCTEH.
Beluucnenune yrioB ¢ BEpIIMHONW BHYTPH M BHE Kpyra,
yIJla MEX1y XOpJOH U KacaTeIbHOM.

Teopema O mpou3BeNEHUU OTPE3KOB xopA. Teopema o
KacaTeJlpHOM U cekyllend. Teopema 0 cymMMe KBaapaToB
CTOPOH M JIMaroHaJIel mapasuiesorpaMmma.

Bnucannbie U onMcaHHbIe MHOTOYTOJbHUKHU. CBOICTBA U
MpU3HAKU BIUCAHHBIX u OMMCAHHBIX
YEThIPEXYT OJIbBHUKOB.

I'eomeTpuyeckue Mecra TOYEK.

Pemenne 3amay ¢ NOMOIIBID  I'€OMETPHYECKUX
npeoOpa3oBaHUI U TEOMETPUUECKUX MECT.

Teopema UeBbl u Teopema MeHenasl.

Onnunc, runepbona, mapaboyia Kak T'€OMETPUUYECKUE
MecTa TOYEK.

HepazpemmmocTs KIacCHYECKUX 3a7a4 Ha IOCTPOEHUE.

Beenenune  (Ilpenmer
CTEpPEOMETPHH.
OCHOBHbBIE MOHSATUSA U
aKCHOMBI
CTEpPEOMETPHUH. TEpPBbIC
CJIEJICTBHS U3 AKCHOM )

RL

[Ipenmer crepeomerpun. (OCHOBHbIE MOHSATUA U
AKCHOMBI CTEPEOMETPUH, TIEPBHIE CIIECTBUS U3 aKCHOM)
Ilonsamue 06 axcuomamuueckom cnocode nocmpoenus
ceomempuu.

[TapannenbHOCTH
MPSAMBIX U MIJIOCKOCTEN

16 4

IIepecekaromuecs, napaulelbHble U CKPELIMBAIOIINAEC
NpsAMBIE. Yron
MEXAy HOpsAMbIMM B mpocTpaHcTBe. [lapamnenbHOCTb
npsameiX. [lapannenpHOCTh HpsAMONM M MJIOCKOCTH,
NpU3HakKu U cBoiictBa.  Teopema 0  Tpex
neprneauKkysapax. I[lapamienbHOCTh IIOCKOCTEH, IpH-
3HAKU U CBOMCTBA.

Terpasap u napauienenunen.

[lepnieHIMKYJISIPHOCTD
IPSIMBIX U IIJIOCKOCTEN

174

[Tepecekarommecs, napajulebHbIE U CKPEIIMBAOIIHAECS
HpsIMBIE. Yron
MEXIY MPSIMBIMHU B IIPOCTPAHCTBE.
[lepneHAMKYISPHOCT MPSAMBIX. TEPIEHAUKYISIPHOCTD
IpsIMOM M IJIOCKOCTH, IPU3HAKU U cBoMcTBa. Teopema o
Tpex nepneHauKkyispax. [lepneHaukyasip U HakJIOHHAs
K IUIOCKOCTH. YTOJ MEXIY NPSAMOM U IIIOCKOCTHIO.
[leprieHIUKYASAPHOCT,  IUIOCKOCTEH, TPU3HAKK U
cBOWCTBAa. JIByrpaHHBIM  yroj, JUHEHUHBIA  yroiu
JIBYTPAHHOT'O yTJIa.

PaccrosiHuss oT TOYKM 10 mIOCKOocTH. PaccrosHue ot
MpSAMON o MJIOCKOCTH. Paccrosinue MEXITY
MapajuielbHBIMU  TJOCKOCTAMHU. PaccrosHne Mexmay
CKPEILMBAIOIUMUCA TPIMBIMHU.

[TapannenbHoe  NPOEKTHPOBAHUE. OpTroroHanbHOe




npoekTupoBanue. [liomans OpTOroHanbHOW MPOEKLUU
MHOTOYTONIbHUKA. V300pa)keHre MpOCTPaHCTBEHHBIX
¢uryp. LlenTpanbHoe IPOEKTUPOBAHHUE.

MHororpaHHUKHU

14 gy

Bepimmnbl, pebpa, rpaHum MHOrorpaHHuka. PasBeprka.
MHororpansuble  yribl. BpIykible MHOTIOI'paHHUKH.
Teopema Diinepa.

[Ipuzma, ee ocHoOBaHHs, OOKOBBIE peOpa, BHICOTA,
OokoBast MOBEPXHOCTb.
IIpsmas u HakinoHHas npusma. [IpaBuibHas mnpusma.
[Tapannenenunen. KyoO.

[Mupamuna, ee ocHoBaHUE, OOKOBBIE pedOpa, BHICOTA,
OOkOBasi  MOBEPXHOCTb. TpeyroipHas  HUPaMHUAA.
[IpaBuibHas nupamMuaa. Y cedeHHas nupamMuia.
CummMmerpun B KyOe, B Napajuielenuiesne, B MpusMe U
UpaMue.

[loHsiTue 0 cUMMETpUM B NPOCTPAHCTBE (LEHTpaJbHas,
oceBas, 3epKajbHasi).

Ceuenust MHOrOrpaHHUKOB. [locTpoeHue ceueHuid.
[IpencraBieHne O  MNpPaBUIBHBIX  MHOTOIPAHHUKAX
(TeTpasap, Ky0, OKTadIp, MOACKAIAP U UKOCAIP).

3aKIIOYUTEIIHLHOE
nopropeHue kypca 10
KJlacca

&y

I'eomerpus, 11 kaace

BekTopsl B
IIPOCTPaHCTBE

6u

Bektopel. Moayns BekTopa. PaBeHCTBO BEKTOpOB.
CnoxxeHre BEKTOPOB M YMHOXKEHHE BEKTOpPAa Ha YHCIIO.
Yron wmexnay Bektopamu. KoopauHaTel —BeKTOpA.
CkansgpHoe mnpousBerneHUEe BeKTOpoB. KommmHeapHble
BEKTOPBI. Pa3znoxenue BEKTOpa o JIBYM
HEKOJIJIMHEapHBbIM BeKTopaM. KoMIiaHapHble BEKTOPBI.
PasnokeHue 1o TpeM HEKOMILIaHAPHBIM BEK TOpaM.

MeTon KOOpIMHAT B
MIPOCTPAHCTBE

154

JlexkapToBbl KOOpAMHATBl B NpocTpaHcTBe KoopauHaTbl
TOYKU U KOOpAMHATBI BeKTOpa. . DopMysa paccTOsHUA
MeXKIy JByMs Toukamu. CKalsipHOE€ NIPOU3BENEHUE
BEKTOPOB. [[BrkeHUs. YpaBHEHUs cepsl U MIOCKOCTH.
PopMyiia pacCTOSIHUSA OT TOYKHU A0 IJIOCKOCTH.

[unuuap, KoHyC, Wwap

16 4

umuuaap u koHyc. YceueHHbIM KOHyC. OCHOBaHHME,
BbICOTa, OOKOBasi IOBEPXHOCTh, 00pa3yroias, pa3BepTKa.
OceBble ceueHUs U CeYCHHsI NapajuieIbHbIe OCHOBAHUIO.
[Tnomane MOBEPXHOCTH HUIUHAPA

Map wu cdepa, ux cedeHus. Omimrc, TruUNepdooIa
[Tnomane MOBEpXHOCTH KOHYca, mapabona Kak CeueHUs
konyca. KacarenpHas mmockocth K chepe. Cdepa,
BIMCaHHAs B MHOTOIPaHHHMK, cepa, ONMCaHHAas OKOJIO
MHOTOrpanHuka. [Lnomanb chepsr.

[{umHApHYECKHE U KOHUYECKHE TTIOBEPXHOCTH.




10.

11.

12.
13.
14.
15.

16.

17

4 | O6beMHsI TEN 17 a Ilonsitue 00 oOvemMe Tema OTHOLIEHHE O00BEMOB
OAOOHBIX TEN.

®opmynbl 00bemMa Ky0a, Mapaulesienurena, MPU3MBL,
mwmHapa. dopmynel o0beMa NHpaMUABI U KOHYCA.
®opmynbl o0bema mmapa u miaomanu chepsl. OOBEMBbI
IIapOBOT0 CErMEHTa, IIApOBOr0 CIIOS W IIAPOBOIO
CEKTOpA.

5 3aKIIOYUTEIILHOE 14y
MIOBTOpPEHUE

Onucanue  y4eOHO-METOIHYECKOrO u MaTepPHAIbLHO-TEXHHYECKOT0 obecneyeHust
00pa3oBaTeILHOTO MpoIecca

Anrebpa u Havayia MareMatudeckoro aHanmza. 10 kmacc. Yacte 1.: yueOnuk / A.I'.MopakoBud,
I1.B. CemenoB —2e u3a. - M.: MHemosuna, 2010-2015 r

Anre0Opa u Hayana mMarematuueckoro anamuza. 10 kmacc. Yacts 2.: 3agaunuk / A.I'.MopakoBud,
I1.B. CemenoB —2-¢ uzna. - M.: Muemosuna, 2010-2015r

Anrebpa u Hadajma mMatematuueckoro aHaimmsa. 11 kmacc. Yacts 1.: yueOnuk / A.I'.Mopnakosuu,
I1.B. CemenoB —2e u3a. - M.: MHemosuna, 2010-2015 r

AnreOpa u Hayajga MareMatuueckoro aHamusa. 11 kmacc. Yacts 2.: 3agaunuk / A.I'.MopakoBud,
I1.B. CemenoB —2-e u3n. - M.: Maemosuna, 2010-2015r

Anrebpa M Hayana maTeMaThyeckoro asanusza. KontposbHble paboThl.10 Kiacc mpoguiIbHbIN
ypoBenb / B.M.I'mu36ypr non penakuueir A.I.Mopakosuda.— M.: Muemosuna, 2009.

Anrebpa u Hayana MmaTeMaThyeckoro asanusza. KoHTposbHble paboThl.ll Kiacc mpoduiIbHbIN
ypoBeHb / B.M.I'mu30ypr nox penakiueit A.I.Mopakosuya.— M.: Maemosuna, 2009.

Anrebpa u Hadama wMaTeMatuueckoro aHammza. CamoctositenbHble paboThl.10 kmace /
JI.A.Anekcanaposa noxa pegakuueid A.I.MopakoBuua.— M.: MHemo3una, 2009.

Anrebpa u Hadama MaTeMatuueckoro aHammza. CamocrostenbHble paboTelll  kmace /
JI.A.Anekcanaposa nox pegakuuend A.I'.Mopakosuua.— M.: Maemo3una, 2009.

A.Il. EpmoBa, B.B. TN'omo6oponpko CamocTosiTeIbHBIE M KOHTPOJbHBIE PabOThI MO anredpe u
HavanmaMm aHammsa ans 10 — 11 k. (pa3HoypoBHEBBIEe qunakTudeckue matepuansl) / M.: Wiekca,
20083.

A.Il. EpmoBa, B.B. I'ono6oponbko CamocTosiTeNbHbIE M KOHTPOJIbHBIE Pa0OTHI 10 T€OMETPUHN IS
10 k1. (pa3HOypOBHEBBIC AMAAKTHUYECKHE MaTepuaibl) / M.: Mnekca, 2003.

A.I1. EpmoBa, B.B. T'ono6opoasko CamMmocTosITeNbHBIE B KOHTPOJIbHBIE pa0OThI IO T€OMETPUH IS
11 k1. (pa3HOypOBHEBBIC AUAaKTHYECKHUE MaTepualbl) / M.: Mnekca, 2003.5.1". 3uB u np. 3agauu mo
reometpun s 7 — 11 kiaaccoB / M.: [Ipocsemenue, 1991.

Atanacsz JI.C. T'eomerpus. Yue6nuk s 10-11 kinaccoB 0011eo0pa3oBaTeNbHbIX YUPEKIECHUH.
basoBblil u npoduibHelii ypoBHU. - M., «IIpocBemienne», 2010-2015r

Bb.I'. 3uB [lunaktrueckue maTepualiisl 1o reomerpuu i 10 k1. / M.: TIpocBemenue, 2004.

Bb.I'. 3uB [lunaktuueckue Matepualiisl o reomerpuu 1 11 k. / M.: Ilpocsemienne, 2004.

P A.JIykun, T.K. Jlykuna YcTHbIE ynpaXKHEHHS IO ainreOpe M HayajgaMm aHaimza: Kaura s
yuutens / M.: [Ipocsemenue, 1989.

C.M. Caaksn, B.®. byty3oB U3yuenne reomerpun B 10 — 11 k1. : MeTOAMYECKHE PEKOMEHAAIIUU K
yuebnuky. Kaura nns yaurens / M.: [Ipocsemenue, 2010.

. E.M. PabunoBud 3agaun 1 yrpakHEHHs Ha TOTOBBIX uepTekax. ['eomerpust / M.: Mnekca, 2001.
18.

denepanbHbIi KOMIIOHEHT TOCYJapCTBEHHOT O CTaH/AapTa CPEAHEro (MOIHOr0) 001Iero oopa3oBaHus
no maremaTuke //»Bectauk obpazoBanus» - 2004 - Ne 14 - ¢.107-119.




Ilepeyens o0opynoBaHusi U NPUOOPOB:
KommnrsroTep

[IpunTep

WNHTtepakTuBHAs 10cKa

IIpoextop

Beb - kamepa

Konouku (ayauno)

VYTOJIBHUK 1EMOHCTPALIMOHHBIN
[{upKyib 1eMOHCTpAllOHHBIH
Jlunetika, 1 M

Tpancnoptup

[TopTpeThl BEIMKUX MaTEMAaTUKOB
Monenu crepeomeTpudeckux Gpuryp

HNuTepHeT-pecypcebl:

www.edu.ru (caiitt MOuH P®).

www.school.edu.ru (Poccuiickuii 061eo06pa3oBaTeIbHBINA TOPTA).

www.pedsovet.org (Bcepoccuiickuit UnTepHeT-11e1cOBET)

www.fipi.ru (caiiT @enepanbHOro MHCTUTYTA MEAArOrHYeCKUX U3MEPEHUIN).

www.math.ru (MHTepHeT-IOIIEP)KKA yUUTENe MAaTEMaTHKH ).

www.mccme.ru (callT MOCKOBCKOT0 IIEeHTpa HEMPEPHIBHOTO MATEMAaTUIECKOT0  00pa30BaHMS).

WWW.it-n.ru (ceTh TBOPUYECKUX yUUTEIICH)

www.som.fsio.ru (ceTeBoe 00beTMHEHNE METOANCTOB)

. http:// mat.1september.ru (caift razeTsl «MaTemaTHKa)

10 http:// festival.lseptember.ru (pectuBanpy nemarormdeckux uae «OTKpbITHIT ypok» («IlepBoe
CEHTAOPSI»)).

11. www.eidos.ru/ gournal/content.htm (MuTepHeT - )xypHAI «DUI0CH).

12. www.exponenta.ru (00pa3oBaTeIbHBII MATEMaTUYECKUNA CalT).

13. kvant.mccme.ru (351eKTpOHHas Bepcust xKypHaia «KBaHTY.

14. www.math.ru/lib (a;ekTpoHHass mMaTemaTHyeckas OuOIMOTEKA).

15. http:/school.collection.informika.ru  (emuHas  kommekius  HUQPOBBIX  0O0pa3OBaTENbHBIX
peCypcoB).

16. www.kokch.kts.ru (on-line rectupoBanue 5-11 knaccor).

17. http://teacher.fio.ru (megaroruueckas Macrepckasi, ypoku B UnTepHeTe u 1pyroe).

18. www.uic.ssu.samara.ru (myTeBoAuTens «B Mupe Hayku» i MIKOJILHUKOB).

19. http://mega.km.ru (Merasuuuknoneaus Kupuiia u Medoaus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (calTbl «DHIIUKIONECIUI ).
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