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HHOACHUTEJBHAA 3AIINCKA

I'eomerpus Kak OAMH M3 OCHOBHBIX pPa3[eiOB LIKOJIBHOW MaTEMaTUKH, HUMEIOIINN
CBOEH 11eJIbI0 00€CIeUUTh U3y4E€HUE CBOMCTB U pa3MepoB (PUIyp, UX OTHOLICHUH U B3aUMHOE
PacIoJIOKEHUE, ONMUPACTCA Ha JIOTMYECKYIO, JT0Ka3aTeabHYI0 JIMHUIO. LleHHOCTh u3yueHus
TE€OMETPHUH Ha YPOBHE OCHOBHOTO 0Omiero o0pa3oBaHUs 3aKIOYAaeTcss B TOM, YTO
00y4aroImuicsl Y4UTCSl TPOBOAUTH JIOKA3aTeNbHBIE PACCYKICHHs, CTPOUTH JIOTUYECKUE
YMO3aK/IK4YECHHs, JOKa3blBaTb MCTUHHBIE YTBEP)KICHHWS M CTPOUTH KOHTPIPUMEPHI K
JIO)KHBIM, ITPOBOJUTH PACCYKICHHUS «OT MPOTHUBHOIO», OTJIMYAThb CBOMCTBA OT IPU3HAKOB,
(dbopMyIHpOBaTh OOpAaTHBIE YTBEPKACHUSI.

Bropoii 1enpio u3yuyeHuss reoOMETpUu SABJIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIpY PEIICHUH KaK MaTEMaTHUYECKHUX, TaK M IPAKTHUYECKHUX 3a]ad, BCTPEYAIOIIUXCS B
peanbHOM ku3HU. OOyuarouuiics JOIKEH HAyYUThCs ONPEeIUTh T€OMETPUIECKyIo QUrypy,
ONMCATh CJIOBAMHU JAHHBIM 4YEpTEX WJIN PUCYHOK, HAaWTH IUIOLIAJb 3€MEJIBHOTO YYacTKa,
paccunTaTh HEOOXOIMMYIO JUIMHY ONTOBOJIOKOHHOTO Kalenss Win TpeOyeMble pa3smMephl
rapaxa JijIsl aBTOMOOHJIISl. DTOMY COOTBETCTBYET BTOPAsi, BEIYMCIUTEIbHAS JTHHUS B U3yUCHUN
reometpuu. Ilpu pemeHnn 3aaa4 MpakTUYECKOrO Xapakrepa 00ydyaroluicss yUuTCsl CTPOUTh
MaTEMaTUYECKUE MOJCIN PEAIbHBIX JXU3HEHHBIX CUTyallud, IPOBOAWUTH BBIYMCICHUS U
OLICHMBATh aJIEKBAaTHOCTb MTOJIyYEHHOTO pe3yibTaTa.

Kpaiine Ba)xHO MOTYEPKUBATH CBSI3U TE€OMETPHH C IPYTUMHU y4eOHBIMU IMPEIMETAMHU,
MOTHUBHPOBaTh HCHOJB30BATH OMNpPEICIICHUS T'eOMETPUYECKUX (uUryp M  IOHATHH,
JI€MOHCTPHPOBATh NPHUMEHEHHE MOJTYYE€HHBIX yYMEHMH B (M3MKEe U TEXHUKE. OTU CBA3U
HaubOosee spko BUAHBI B Temax «BekTtopbl», «TpUroHOMETpUUYECKHE COOTHOIICHUS,
«Meton koopaunat» u «Teopema ITudaropar.

VYuebnblil Kypc «I'eoMeTpHs» BKIIOYAET CIEAYIOLINEe OCHOBHBIE Pa3/ieibl COJePKAHUSA:
«'eomerpuueckue ¢urypsl u uX CcBOICTBa», «l3MepeHHe TeOMETPHUUYECKUX BEIUUYHUHY,
«/lekapTOBBI KOOpJIMHATBI Ha IUIOCKOCTH», «BekTopsl», «JIBUKEHHsS IUIOCKOCTHY,
«[IpeoOpazoBanus mogOOH.

Ha u3yuenue yuebHoro kypca «I'eomerpusi» orBoautcs B 8 kiacce — 68 yacos (2 yaca
B HEJIEIO).

COJAEPKAHUE OBYYEHUSA 8 KJIACC

Yersipéxyronpauku. [lapamnenorpamm, ero npusHaku M CBOMCTBA. YacTHBIE ciydau
napaiesorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U cBoicTBa. Tpanenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa u npusHaku. [IpaMoyronbHas Tpanenus.

Meron ynBoenusa meauansl. LlenTpansHas cummerpus. Teopema ®Daneca u teopemMa o
MIPOIOPLIMOHANIBHBIX OTPE3KaXx.

CpenHue TMHUM TPEYrobHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[lonoGue  TpeyronbHUKOB,  KodpduuueHT mnoxobusi.  IlpusHaku  momodus
TPEeYrojabHUKOB. [I[puMeHeHne nogo0us npu pereHnuy NpakTHYeCKUX 3a1ad.

CsoiicTBa iomianeit reomerpudeckux ¢uryp. @opMyisl A IOHIAANA TPEYTOIbHUKA,
napasenorpaMma, pom6a u tpanenuu. OTHOIIEHHE III0IMIAAeH MoK00HBIX GUryp.

Brruucrienue miomanei TpeyrolbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemeHnn MpaKTUUECKUX
3a1ad.



CuHyC, KOCMHYC, TAHT'€HC OCTPOrO yIJjla MPsIMOYTOJIBHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPUUIECKOE TOKIAECTBO. Tpuronomerpudeckue Gpynkiuu yrios B 30, 45 u 60°.

BrucanHble U LIEHTPAIBHBIE YIUIBI, YTOJ MEXKY KacaTeJIbHOU U XOPIOH. YTl MEXIY
XOpJaMu M CEKylUMMH. BrrMcaHHblE M ONHCAHHBIE YETBHIPEXYTOJbHUKHA. B3anmHoe
pacnojoxeHue IByX okpyxkHoctel. Kacanue oxpyxnocteil. OOmiue kacateabHble K JIBYM
OKPYKHOCTSIM.

IVIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHUSA INPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIETO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE Pe3yabTaThl OCBOCHHUS NpOrpamMMbl yueOHOTo Kypca «I'eoMmerpus»
XapaKTEePUIYIOTCS:

1) naTproTnyeckoe BOCIUTAHUE:

MPOSIBJIEHUEM HHTEpeca K IMpOIUIOMY M HACTOAIIEMY pPOCCUMCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOUIEHUEM K JOCTHXKEHHUSIM POCCHMCKMX MAaTEMATHKOB M POCCUHCKOMN
MaTEeMaTUYeCKOW IIKOJbI, K HCIOJIb30BAHUIO ATUX JOCTWKEHUW B JAPYIHMX HayKax H
MIPUKIAIHBIX chepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEN TpakJIaHWHA U peallu3alliu ero IMpas,
MPEJICTABIICHHEM O MAaTEeMaTHYEeCKHX OCHOBaX (YHKIIMOHHPOBAHWS PA3IMYHBIX CTPYKTYD,
SIBJIGHUH, POIIETyp TPaXkIaHCKOTr0 o0lIecTBa (HalpuMep, BBIOOPHI, OIPOCHI), TOTOBHOCTHIO K
O0CYXKJIEHUIO TUYECKUX TIPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUM
HayK{, 0CO3HAaHUEM BaKHOCTH MOPATBbHO-ITHUYECKUX MPUHIIUATIOB B JEATEILHOCTH YIEHOTO;

3) TpyAoBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE YYacCTHE B PEIICHUHU NMPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOU
HAMpPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTH4YEeCKOro OOpa3oBaHUs Ha MPOTSIKEHUU
BCEU JKU3HU IS YCHENTHOW MpodheCcCUOHATBHON NEeITeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHHU, 0CO3HAHHBIM BHIOOPOM U MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUH 00pa30BaHUS
Y )KM3HEHHBIX MJIAHOB C yYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUITHIO MaTEMaTHYECKHUX
00BEKTOB, 3aja4, peIIeHUH, pacCyKICHUW, YMEHUI0O BHUACTh MaTEMaTUYECKHE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 TO3HAHUS:

OpUEHTAIINEH B JIEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPHUPOIBI M OOIIECTBA, MOHUMaHUEM
MaTEeMaTHYeCKONH HayKu Kak c(epbl 4eIOoBeueCKOW MesATENbHOCTH, ITAlOB €€ pa3BUTHUS U
3HQUUMOCTU JUIsl  Pa3BUTUS UMBWIM3AIMM, OBJAJCHUEM S3bIKOM MAaTE€MaTUKU U
MaTeMaTUYeCKOW KyJIBTYpPOH KaK CPEACTBOM IO3HAHHS MHpPA, OBJIAJCHHEM IMPOCTCUIINMHU
HaBBIKAMH UCCIIEI0BATEILCKON IEATETLHOCTH;

6) ¢usnueckoe Bocnuranue, GopMHUpPOBAHME KYJIbTYPbI 310POBbS U
IMOIMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO NPHUMEHATh MATEMATHYECKUE 3HAHUS B HMHTEPECAX CBOErO 310pPOBBS,
BEJICHUS 3I0POBOT0 00pa3a >KM3HU (30POBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHHA
U OTIbIXA, peryyspHas GU3ndeckas aKTUBHOCTD), COOPMHPOBAHHOCTHIO HABbIKA pedIeKCHH,
MPU3HAHUEM CBOETO MpaBa Ha OIMMOKY M TAKOTO K€ MpaBa APYroro 4eaoBeKa;



7) 3K0J10rnYecKoe BOCIIUTAHME:

OpHEHTalel Ha IPUMEHEHUE MaTeMAaTHYEeCKUX 3HAaHUH U1 PEeLIeHus 3a7ad B 00J1acTH
COXPAHHOCTH OKpPYXKAlOIIEeW Cpefbl, IJIAHUPOBAHUS IOCTYIIKOB M OLIEHKH WX BO3MOXHBIX
MOCTENCTBUM AN OKPYXKAIOWIEH  Cpeapl, OCO3HAaHHUEM  TIJ00albHOTO  XapakTepa
9KOJIOTUYECKUX MTPOOJIEM U IIyTeH UX peleHus;

8) apanTanus K U3MEHAIOIMMCS YCJIOBUSIM COIUAIBbHON U IPUPOIHOI Cpeabl:

TFOTOBHOCTBIO K JECHCTBUAM B YCIOBHUAX HEONPENCIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEU KOMIIETEHTHOCTHU Yepe3 NMPAKTUYECKYIO AESTEIbHOCTb, B TOM YHUCJIE YMEHUE YUUTHCS Y
Apyrux JoAed, npuoOperaTb B COBMECTHOM JEATENBHOCTH HOBBIC 3HAHMsS, HABBIKM HU
KOMIIETEHIIUY U3 OIIbITA APYTHUX;

HEOO0XOAUMOCTBI0O B (POPMUPOBAHMHM HOBBIX 3HAHWK, B TOM YHUCIE (OPMYIUPOBATH
UJCH, TIOHSATHSA, TUNOTE3bl 00 OOBEKTAaX W SBJICHUSX, B TOM YHCJIE paHEee HEU3BECTHBIX,
0CO3HaBaTh JAePUUUTBI COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEH, IUIAHUPOBAaTh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYallMI0, BOCIPUHHMATH CTPECCOBYIO
CUTYallMIO0 KaK BbI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U
neucTBus, GopMyIupoBaTh U OLIEHUBATh PUCKH U MOCIIEACTBUSA, POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS
Ba3oBbie Joruyeckue aeiicTBus:

® BBIIBIIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU MAaTEMAaTHUYECKUX OOBEKTOB,
MOHATUM, OTHOLIEHUI MEX]y MOHATUAMHU, (POPMYIHPOBATH ONMPEIEIICHUS TTOHATHH,
yCTaHaBJIMBaTh CYIIECTBEHHbIM MpPHU3HAK KiIacCU(UKALMU, OCHOBaHMS  JUIs
000011IeHUS ¥ CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAN3a;

® BOCHPHHHMMATbH, POPMYIUPOBATH U MPEeOOPa30BBIBATH CYXKIECHUS: YTBEPAUTEIbHbIE U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBIBIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W NPOTUBOpPEUMsS B
(dakTax, NaHHBIX, HAOMIOACHUSX U YTBEPKACHMSX, NpeqIaraTb KPUTEPUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUYUI;

e JleNaTh BBIBOJBI C UCIOJb30BAHNEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U UHAYKTHBHBIX
YMO3aKII4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3duparh JOKa3aTelbCTBA MATEeMAaTHUYECKUX YTBEpXKACHUH (TpsMbIE U OT
IIPOTUBHOI0),  NPOBOJUTH  CAMOCTOATEIBHO  HECJOXHBIE  JJOKA3aTelIbCTBA
MaTeMaTHYeCKuX (DaKTOB, BBICTPAWBATh APTYMEHTALMIO, MPUBOAUTH NPHUMEPHl H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

e BbIOMpaTh crnoco0 pemieHus y4eOHO#l 3ajauu (CpaBHUBAaTh HECKOJIBKO BapHUaHTOB
peuieHus, BbIOMpaTh Haubojiee MOAXOASAIIMKA C  YYETOM  CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue AeHCTBHA:

® CIIOJIB30BATh  BOIPOCHI KAk  HCCIENOBATENbCKMM ~ MHCTPYMEHT  IO3HAHMS,
¢bopmynupoBaTh BOIIPOCHI, bukcupyromue IIPOTUBOPEYHE, npobuemy,
CaMOCTOSITENIbHO YCTAaHaBIMBAaTh MCKOMOE M JlaHHOE, (OPMHUpPOBATH THUIIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3ULUIO, MHCHHUE;



MIPOBOJMTH IO CAMOCTOSITCIbHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIH KCIIEPUMEHT,
HEOOJIbIIIOE HCCIICOBAHUE [0 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOIro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKy COOOi;

caMoCTOSITeNILHO  (hopMyNUpoBaTh O0OOIIEHUST W BBIBOJABI IO  pe3yJIbTaTaM
MPOBEAEHHOTO  HAOJIIOJICHUS,  MCCJICJAOBAaHWSA,  OLEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 00OOIICHHUI;

MPOTHO3MPOBATh  BO3MOXKHOE  pa3BUTHE TMpolecca, a TakKe BBIIBUTATH
MIPEIIOJIOKECHHS O €TO PA3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJJOCTATOUYHOCTh U M30BITOYHOCTh MHPOPMAIINH, JAHHBIX, HEOOXOAMMBIX
JUISL pEIlIeHUs 3a/1auH;

BBIOMpATh, aHATU3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh (opMmy mpeacTaBieHUs HHGOpPMALMU M WILTIOCTPUPOBATH peEIllaeMbIe
3a/lauy CXeMaMH, JuarpaMMaMu, HHOUM rpaduKoil 1 uX KOMOMHAIMSIMH,

OLICHUBATh HAA&KHOCTh MHPOPMALMU MO KPUTEPHSM, MPEUIOKEHHBIM YUUTEIEeM
Wi chopMyITHMPOBAaHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC y'leﬁﬂble JelCTBHUA:

BOCIIPUHUMATh W (HOPMYyIHpPOBATH CYXKIEHHS B COOTBETCTBHU C YCIOBUSIMH H
LEISIMU OOLLEHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
U THCbMEHHBIX TEKCTaxX, JaBaTh TMOSCHEHUS M0 XOAY peIlIeHus 3aJayd,
KOMMEHTHUPOBATh NIOJyYEHHBIN PE3yIIbTaT;

B XoAe OOCYXJIeHHs 3a/laBaThb BONPOCHI [0 CYIIECTBY OOCYXJaeMOW TeMbl,
poOJIeMbl, peraeMoi 3a/1auu, BbICKa3bIBaTh UJIE€U, HalleJICHHbIE HA TOUCK peIleHUs,
COIIOCTABJIATh CBOM CYXJIEHHA C CYXACHHUAMHM JPYTUX YYaCTHHKOB [JHUAJIOra,
oOHapyXHuBaTb pa3MylMe M CXOJCTBO TO3MIMH, B KOPPEKTHOH ¢opme
(dhopMyIIMpoBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;

IIPENCTABIIATh PE3YNbTAaThl PELICHHWS 3a7aud, OJKCIEPUMEHTa, HCCIIECJOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BbIOMpPATh (GopMaT BBICTYIUIEHUS C Y4E€TOM 3ajau
MPE3EHTAIMM U OCOOCHHOCTEN ayAUTOPHUH;

MOHMMAaTh U UCHOJb30BATh MPEUMYIIECTBA KOMAaHIHON M MHIUBHUYaIbHON pabOThI
IIPU PEUIeHUH Y4eOHBIX MaTeMAaTHYECKUX 3a/1a4;

MPUHUMATh 1eJlb COBMECTHOM JEeSATENIbHOCTH, IUIAHUPOBAaTh  OpraHU3aluIio
COBMECTHOM paboThl, pacnpeneisTh BUAbl paboOT, JIOroBapUBATHCS, OOCYXKIAaTh
MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYyNIOBBIX (opmax paboTsl (00CyxkaAeHHs, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMbI U JIPYTHUE), BBIMOJIHATH CBOIO YacTh pabOThl U KOOPIAUHUPOBATH
CBOM JIEUCTBUS C APYTMMHU WIEHaMU KOMaH/bl, OLIEHUBATh KaueCTBO CBOETO BKJIa/la B
oO0mMiA  TPOXYKT MO  KpuUTepusiM,  CcHOPMYIMPOBAHHBIM  YYaCTHHKaMU
B3alMOJECHCTBHS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA
Camoopranuszauus:

CaMOCTOSITENIHO COCTABJIATH IUIAH, QITOPUTM pEIHICHUs 3aJa4u (MM €ro 4acTh),
BBIOMPATh CIOCOO pemieHust ¢ y4ETOM HMEIOIIUXCS PEeCcypcoB U COOCTBEHHBIX



BO3MOKHOCTEH, apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ Y4ETOM
HOBOM MH(OpMaIuu.
CaMOKOHTPOJIb, SMOLMOHATbHbII HHTE/JIEKT:
® BIAJETh CHOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpOJS IIpolecca U pe3yibTaTa
peleHHsI MaTeMaTH4YeCKOH 3a/1a4H;
® IIPEIBUAETh TPYJHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELICHUH 3a7a4l, BHOCUTh
KOPPEKTHBHI B ICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OIIHOOK,
BBISIBIICHHBIX TPYAHOCTEH;
® OLIEHUBaTb COOTBETCTBUE pe3y/lbTaTa JAEATEIbHOCTH IIOCTABIEHHON LU U
YCIIOBUSIM, OOBSICHATh NMPUUMHBI JOCTHKEHMS WJIN HEIOCTHIKECHUS L€, HaXOAUTh
oLIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.
NPEJMETHBIE PE3YJIbTATHI

K xoHiy oOyueHuss B 8 kuacce o0yyaromiuiicsi MOJy4YUT CIENYIOLIME IpPEeIMETHBIE
pe3yJbTaThl:

Pacrio3HaBaTh OCHOBHBIE BH/Ibl YETHIPEXYTOJBHUKOB, UX 3JEMEHTHI, II0JIb30BAThC MX
CBOWCTBaMH IIPH PEUICHUU TE€OMETPUUYECKHX 3a7ay.

[TpuMeHSTh CBOWCTBAa TOYKHM NEpPECCUCHHs] MEIWAH TPEYrojbHUKa (LEHTpa Macc) B
pelLeHUH 3aj1au.

Bnaners mnoHATHEM CpeqHEW JIMHUM TpEyrojbHUKAa W TpaneuuH, NPUMEHATh HX
CBOMCTBAa IIpHM peuieHuu reomeTpuueckux 3anad. llomp3oBarscs Teopemon daneca wu
TEOPEMON O MPONOPIMOHAIBHBIX OTPE3KAX, MPUMEHATh HMX IS PEHICHUS MPAKTUYECKUX
3ajau.

[TpuMeHATH PU3HAKH [TOJI0O0US TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3a]1ay.

[Tonmp3oBatbest Teopemoit [Indaropa mist pemieHnss reOMETPUIECKUX U MPAKTHYECKUX
3agad. CTpOUTH MaTeMaTHUECKYIO MOJIENb B MTPAKTUYECKHX 33/1a4aX, CAMOCTOSTENLHO JeTaTh
YepTEXK U HAXOAUTh COOTBETCTBYIOLIHNE JJTUHBI.

Brnanets MOHATHSAMM CHHYCA, KOCHHYCAa M TaHI'€HCAa OCTPOro yriia MpsSMOYTrOJIbHOTO
TpeyroyibHuKa. [101630BaThCS STUMH MOHATHSAMH TSI PEIICHUS IPAKTUIECKUX 3a/1a4.

Boruncnsate  (pa3nuuHbIMM - COCOOAMM) IJIOMIAAb TPEYroJbHUKAa M IUIOLIAIU
MHOTOYTOJIbHBIX (GUryp (HOJdb3yAch, TIJle HEOOXOAWMO, KalbKylasTopoM). IlpumeHsaTs
MOJTyYeHHbIE YMEHUS B IPAKTHUECKUX 3aj]auax.

BrnaneTs MOHATHUSMH BIMCAHHOTO W IIEHTPAJIBHOTO YIJA, WUCIOJIB30BATH TEOPEMBI O
BITMCAHHBIX YIJIaX, YriaX MEXAy XOopJamMH (CEeKyIIMMH) H YIJe MEXIy KacaTellbHOW H
XOPJI0H MPU PELICHUH TeOMETPUIECKUX 3a/1a4.

Bnanerb MOHATHEM  ONHMCAHHOTO  YETBIPEXYTOJbHHKA, MNPUMEHSTh CBOWCTBA
OITMCAHHOTO YETHIPEXYTOIPHUKA TIPH PEUICHUH 3a/1a4.

[TpuMeHsATh TONMyYeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTHh MaTEeMAaTUYECKHE MOJIEIH
JUIs 3a]a4 peajbHON KM3HHU U MPOBOJUTH COOTBETCTBYIOLINE BBIYUCICHUS C MPUMEHECHHEM
1oJ100US U TPUTOHOMETPUH (ITOJIB3YSICh, TJI€ HEOOXOUMO, KaJIbKYISTOPOM).

TEMATHYECKOE INTAHUPOBAHUE 8 KJIACC

Ne | HaumenoBanue KouanuecTBo yacos D/IeKTPOHHbIE

n/ pasgeaoBuTeM Bcer Konrpoabn IIpakrunuec  (uudposbie)

n nporpaMmMal 0 pie padoThl  KHe paGornl  00pasoBaTebHbIE
pecypchl




YeThIpE€XyrosibH
UKU

Teopema
danecan
TeopemMa o
MPONOPIIMOHAH
HBIX OTpEe3Kax,
IOJ00HBIE
TPEYrOJIbHUKHU
IInomansp.
Haxoxnenue
Iomanaeun
TPEYTrOJIbHUKOB
u
MHOTOYTOJIbHBIX
buryp.
IInomann

IO JOOHBIX
uryp

12

15

14

bu6nmoreka [IOK
https://m.edsoo.ru/7f41
7el8

bub6nmoreka [IOK
https://m.edsoo.ru/7f41
7el8

bubnunoreka LIOK
https://m.edsoo.ru/7f41
7el8

Teopema
[Mudaropa n
Hauana
TPUTOHOMETPHUH

10

bubmmoteka IIOK
https://m.edsoo.ru/7f41
7el8

VrisI B
OKPY>KHOCTH.
Bnucanansie n
OIMCaHHbBIE
YEeTHIPEXYTOJIbH
HKH.
KacarensHrbIe K
OKPY>KHOCTH.
Kacanme
OKPYKHOCTEH

IToBTOpEHME,
00001IcHNE
3HaHUH
OBHIEE
KOJIMYECTBO
YACOBIIO
[TPOT'PAMME

13

68

bubnunorexa LIOK
https://m.edsoo.ru/7f41
7el8

bu6nunoreka LIOK
https://m.edsoo.ru/7f41
7e18




INOYPOYHOE IIVIAHUPOBAHUE 8 KJIACC

Ne KoaunuecTBO 4acon DJIeKTPOHHbBIE
Koutpoa IMpakTHye Aara uudposbie
Tema ypoka Bce usyue
n/ o bHBIE CKHe st o0pa3oBaTe/bHbIE
n padoThI padoThI pecypchl
[Tapannenorpa
VM. €ro bu6mmoreka [IOK
’ 1 https://m.edso0.ru/8
Hpr Ha 8671af2
CBOICTBa
Hapazenorpa bubnnoreka [JOK
l;frl;igm " 1 https://m.edso0.ru/8
. 8671cal
CBONCTBa
Hapanzenorpa bubmuorexa [JOK
l;frl;igm " 1 https://m.edso0.ru/8
. 8671cal
CBOICTBa
YactHble
cly4au
napasienorpa
MMOB bu6nmoreka [JOK
(IpsIMOYTOJTEH 1 https://m.edso0.ru/8
UK, pOMO, 8671dea
KBaJpar), ux
MIPU3HAKA U
CBOMCTBa
YactHble
ciIy4yau
napajuiesorpa
MMOB bu6mmorexa [IOK
(MPSIMOYTOJIEH 1 https://m.edsoo0.ru/8
WK, pOMO, 867120
KBaJpar), ux
MPU3HAKU U
CBOICTBa
YactHble
;z}p;qaiienorpa bubnuoreka [IOK
MOB 1 https://m.edsoo0.ru/8
867209c
(mpssMOYTOJIBH
UK, pOMO,




KBaJlpar), ux
IIPU3HAKU U

CBOMCTBa
bu6mmoreka [IOK
7 Tpanenust https://m.edsoo0.ru/8
8672358
PaBHOOOKAS M bu6mmoreka [IOK
8 PSIMOYTOJIbHA https://m.edsoo.ru/8
s TpareIuu 867252¢e
PaBHoOOKas 1 bu6mmoreka [IOK
9 pSIMOYTOJIbHA https://m.eds00.ru/8
s Tparenyuu 8672858
Meron bu6mmoreka [IOK
10 = ynBoeHwus https://m.edsoo0.ru/8
MEIUAHBI 8672b14
bu6mmorexa [IOK
11 ]Cl;;;iigzaﬂ https://m.edsoo0.ru/8
8672b14
KonTponbhas
pabota no bubnuoreka [IOK
12 Tteme https://m.edsoo0.ru/8
"YeTIpEXyTromn 8672c9a
BHUKH"
Teopema
®daneca u bu6nmoreka [JOK
13 Tteopema o https://m.edsoo0.ru/8
MPOTIOPIIMOHAT 867337a
BHBIX OTpe3Kax
Cpenusis bubmuorexa [JOK
14 JTUHUS https://m.edsoo.ru/8
TPEyToJIbHUKA 8672e0c
Cpenusis bubmuorexa [JOK
15 JTUHUS https://m.edsoo.ru/8
TPEyroJibHUKa 867238
Tpanemms, eé bu6mmorexa [IOK
16 - H;Hm https://m.edso0.ru/8
8672358
Tpanemms, eé bu6mmorexa [IOK
17 cpess H;IHM https://m.edsoo.ru/8
8673064
18 [Iponopunona bubmuoreka [IOK




JIBHBIC OTPEC3KU

https://m.edso0.ru/8
8673794

bu6mmoreka [IOK

I1
19 POTOpHHOHa https://m.edsoo.ru/8
JIBHBIC OTpCBKI/I 8673794
Lletrrp mace B bu6mmoreka [IOK
20 p https://m.edso0.ru/8
TPEyroJbHUKE 86738fc
bubmuorexa [JOK
IToxo0
21 OAIODIHbIC https://m.edso00.ru/8
TPEYrOJIbHUKU 8673278
T
5 HorépmHaKa bu6mmoreka [IOK
II 1551
22 A https://m.edso00.ru/8
TPEYTOJIbHUKO 8673bae
B -
T
5 HorépmHaKa bu6mmoreka [IOK
II 1551
23 Tp:erHBHHKO https://m.eds00.ru/8
73d52
5 8673d5
T
(I))HorépmHaKa bu6mmoreka [IOK
II 1551
24 Tp:erHBHHKO https://m.eds00.ru/8
74
5 867400e
Tpu npusnaka
o5 Mog00us
TPEYTOJILHUKO
B
IIpumeHeHue
no1o0us npu
26 peleHnn
HpaKTI/IquKI/IX
3a7a4
KonTponsHas
5 ZﬁZTa 1o bubmuorexa [JOK
27 "MonoGHsie https://m.edso0.ru/8
744
TPEYroJIbHUKH goradoa
CB:;HC:B:U bubnmoreka [JOK
28 fromazeH https://m.edso0.ru/8
T€OMETPHUYECK

ux Guryp

86745fe




DopMyiIbl 1JIs

IO/ bubmmoreka [JOK
29  TpeyrojbHHKA, https://m.edsoo0.ru/8

napajuiesorpa 8674860

MMa

DopMyiIbl 1JIs

IO/ bubnmoreka [JOK
30  TpeyroabHHKA, https://m.edsoo0.ru/8

napauiesorpa 8674a22

MMa

@opMyiIbl 1JIs

WA (01062 bubnuorexa [JOK
31  TpeyrojbHHKA, https://m.edsoo0.ru/8

napauiesorpa 8674a22

MMa

@opMyIIbl 1JIs

WA (01062 bubnuorexa [JOK
32 TpeyrojbHHKA, https://m.edsoo0.ru/8

napasuiesorpa 8675288

MMa

@opMyItbl 1JIs

IUIOIIA A bu6mmoreka [IOK
33  TpeyroibHHKA, https://m.edsoo0.ru/8

napajuiesorpa 867542c

MMa

BBIqHCHteHe bu6mmoreka [IOK
34 j;g}f;iiﬂ https://m.edso0.ru/8

8674e78

¢uryp

Hromann bubnnoreka [JOK
35 f;;ﬁafjﬁ https://m.edso0.ru/8

867473e

Oymare

[Tnomann
36 TOTO0HBIX

uryp

[Inomanu
37 MOT00HBIX

uryp

3amauu ¢ bubmuoreka [JOK
38  mpaKkTHYecKuM https://m.edsoo0.ru/8

CoZIepKaHUEM

8675558




3anmaum ¢ bubnmoreka [JOK
39  mpaKTUYecCKUM https://m.edsoo0.ru/8

coJiep>KaHuEM 8675684

Pewenne

At e bubmumoreka [IOK
g0 TOMOHPO https://m.edso0.ru/8

verora 8674190

BCIIOMOTATEIh

HOM IUIOIIAIN

KO;TPOHBHM bu6mmoreka [IOK
41 E:Mzm o https://m.edso0.ru/8

867579c

"Inomanp"

Teopema bubnnoreka [JOK
42  Tludaropa u eé https://m.edsoo0.ru/8

IpUMEHEHHE 8675918

Teopema bubnnoreka [JOK
43 [Mudaropa u eé https://m.edsoo.ru/8

MIPUMCHCHHE 8675918

Teopema bubnuoreka [IOK
44 Tludaropa u e€ https://m.edso0.ru/8

pUMEHEHHE 8675abc

Teopema
45 [Mudaropa u eé

IpUMEHEHHE

Teopema
46 [Mudaropa u eé

IpUMEHEHHE

Onpenenenue

TPUTOHOMETPH

YECKHUX

byHKIHIT

OCTpOro yria

FPAMOYTONLHO bubnuoreka [IOK
a7 " https://m.edso0.ru/8

TPEyToJIbHUKA, 8675032

TPUTOHOMETPH -

YecKue

COOTHOIIEHUS

B

MPSIMOYTOJILHO

M




48

49

50

TPEYrOJIbHUKE

OcHoOBHOE
TPUTOHOMETPH
YecKoe
TOKJIECTBO

OcHoOBHOE
TPUTOHOMETPH
YecKoe
TOXKIECTBO

OcHoBHOE
TPUTOHOMETPH
YecKoe
TOXKJIECTBO

bu6mmoreka [IOK
https://m.edso0.ru/8
8675f44

51

52

53

54

KoHntposbHas
pabora 1o
teme "Teopema
[Tudaropa u
Hayana
TPUTOHOMETPH

I/I"

Bnucanneie u
LIEHTPAJIbHBIE
YTJIBL, YOI
MEKITY
KacaTelIbHOM U
XOpIor
Bnucanneie u
LIEHTPAJIbHBIE
YIJIBL, YTOI
MEXKITY
KacaTelIbHOM U
XOpI0u
Bnucanusie u
LEHTPAIbHBIE
YIJIbL, YTOJ
MEKITY
KacaTelIbHOM U
XOpIou

bubmuorexa [JOK
https://m.edso0.ru/8
a1407e8

bu6mmoreka [JOK
https://m.edso0.ru/8
al415b2

bu6nmoreka [JOK
https://m.edsoo.ru/8
al141940

bu6mmorexa [IOK
https://m.edso0.ru/8
al41b34

55

Yriael Mexay
XOpJaMu U
CEKYITUMHU

56

Yriael Mexay




57

XOpJaMu 1
CEeKyLIUMU

Brmcannsie u
OITMCAaHHBIE
YETBIPEXYTOJIb
HHUKH, UX
MIPU3HAKU U
CBOICTBa

bubmuoreka [JOK
https://m.edso0.ru/8
al140f86

58

Brmcannsie u
OIIMCAHHBIC
YETBIPEXYTOJIb
HHUKH, UX
MIPU3HAKU U
CBOMCTBa

bu6mmoreka [IOK
https://m.edso0.ru/8
al416d4

59

Bnucannsie n
OITMCAHHBIC
YEeTBIPEX YT OJIb
HUKH, UX
MPU3HAKU U
CBOMCTBa

bu6mmoreka [IOK
https://m.edso0.ru/8
al416d4

60

61

IIpumeHeHne
CBOMCTB
BIIMCAHHBIX U
ONMCAaHHBIX
YETBIPEXYTOJIb
HUKOB IIpU
peLieHnn
Tr€OMETPUYECK
UX 3a]a4

IIpumeHeHue
CBOMCTB
BIIMCaHHBIX U
ONMCaHHBIX
YETBIPEXYTOJIb
HUKOB IpH
peneHnn
TEOMETPUYECK
UX 3aJ1a4

62

B3aumuoe
pacmosioKeHue

JBYX
OKPY’KHOCTEH,

bu6mmoreka [IOK
https://m.edso0.ru/8
al1410a8




oo0mme

KacaTeJIbHbIC
Kacarie bu6mmoreka [IOK
63 oKpysKHOCTE 1 https://m.edsoo0.ru/8
al410a8
KonTposbnas
pabora 1o
Teme YIB! B bu6mmoreka [IOK
64 g;ii:zzgenﬁ 1 https://m.edso0.ru/8
al41c88
OTIMCaHHbBIC
YETBIPEXYTO0JIb
HUKH"
IToBTOpEHUME
OCHOBHBIX
TOHATIH bu6mmoreka [IOK
65 ZGTSCI::]; . 1 https://m.edsoo0.ru/8
P al4lddc
KJIaCCOB,
0000111eHHE
3HAaHUU
IToBTOpeHune
OCHOBHBIX
TOHATIH bubmuorexa [JOK
66 ZGTOHO]; g 1 https://m.edsoo0.ru/8
YPeoB 1 i aldlefe
KJIACCOB,
0000menne
3HaHUH
Hroroas bubmuorexa [JOK
67 KOHTPOJIbHAS 1 https://m.edsoo.ru/8
pabora 2142368
[ToBTOpEeHune
OCHOBHBIX
TOHATIH 1 bubnmnoreka [JOK
68 Z;;gg:; . 1 https://m.edsoo.ru/8
al420ac
KJIaCCOB,
0000meHne
3HAHUU
OBIIEE 68

KOJIMYECTBO




YACOB 10
[TPOTPAMME

IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOTPAMMBI 8 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

6

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0
oOpa3oBaHus

['eomeTpus

6.1

Pacno3naBath OCHOBHEIC BHUbI T-IE)TI)IpéXerJH)HI/IKOB, HX 3JICMCHTHI,
[MOJIL30BAThCSI HX CBONCTBAMU npu pPCeHICHHU TI'COMCTPHUYCCKUX

3aga4

6.2

6.3

6.4

IIpuMeHATh CBOMCTBA TOYKM MEPECEUEHUs MEINMAH TPEYroJIbHUKA

(eHTpa Macc) B peIICHUH 3a1a4

Bnagete moHsiTHeM cpegHEd JMHUM TPEYrOJbHHUKA W Tpareluw,
IIPUMEHSTh UX CBOMCTBA NpPHU PELIEHUH T€OMETPUUYECKUX 3a/ad.
[Tonb3oBaTbcs TeopemMoi Qaneca u TeopemMoi 0
MPOMOPLUUOHANIBHBIX OTPE3Kax, NPUMEHATh X I PpEelIeHUs

MPAKTUYCCKUX 3aaaY

[TpuMeHATh TNpHU3HAKK 1OA00US TPEYroJbHUKOB B PELICHUU

TCOMETPHUICCKUX 3aaayd

6.5

[Tonb3oBatbes Teopemoii [Iudaropa asns pemeHuss reoMeTpuYeCcKux
U TMPAKTHYCCKUX 3aaad. CTpOI/ITI) MAaTCMAaTUYCCKYI0O MOJCJIIbL B
IIPAKTUYECKUX 337a4aX, CaMOCTOSITENIbHO JielaTb 4YepTéx W

HaxXOJUThb COOTBETCTBYIOIIUE JJJIMHBI

6.6

BH&}IGTB IMOHATHUAMU CHUHYCA, KOCMHYCa W TaHI'€CHCa OCTPOro yria
MNpAMOYTOJIbHOTO TPCYTOJIbHHKA. Ilonp30BaThCA ATUMHU HOHSATHUIMU

JJI pCHICHUA MMPAKTUYCCKUX 3aa4d

6.7

6.8

BeraucisaTes (pa3nuuHbIMU crioco0aMu) TUIONIAAb TPEYTOJIbHUKA U
IUIOMIAIM MHOTOYTOJBHBIX (GUTyp (TOIB3YAICh, TIe HEOOXOAMMO,
KaIbKynsaTopoM).  [IpuMeHsTP  TONydeHHBIE  yMEHHS B

MPAKTUYCCKUX 3aavdax

BJIaIIeTL MNOHATUSAMU  BIOUCAHHOTO U  HOCHTPAJIBHOI'0  yrTiIa,
HCIIOJIB30BAaTh TCOPEMBI O BIIMCAHHBIX YIJIaX, yIrjlax MCXAY

XOpAaMHu (CEeKyIIMMH) U YIile MeXAy KacaTeJIbHOM M XOpaoil mpu




pPEeIICHUH IT'COMCTPUICCKHUX 3a/lavd

6.9

6.10

BJIaIICTB IIOHATHUEM OIIMCAaHHOI'O I-ICTI)IpéX}’TOJII)HI/IKa, INPpUMCHATH

CBOMCTBA OITMCAHHOT'O IICTI)IpéXYI"OJ'H:HI/IKEl IIpH pCUHICHUHN 3aa4

IIpuMeHATH IOJy4YEHHBIE 3HAHMS Ha [PAKTUKE — CTPOUTH
MaTeMaTHYECKUE MOJEIH I 3a/1a4 PeaJbHOU KU3HU U IPOBOJUTD
COOTBETCTBYIOIIIE BBIYUCICHHUS C TPUMEHEHHEM NOA00Us U

TPUTOHOMETPHH (IIOJIb3YACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM)

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA 8 KIIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
6.1 UYerbipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBa
6.2 [IpsmoyronbHUK, poMO, KBaJIpaT, UX MPU3HAKHU U CBOICTBA
6.3 Tpanenusi, paBHOOOKas Tpamenus, e€ CBOIlCTBA U TMPU3HAKH.
' [IpssMoyronbHas Tpanenus
6.4 Meron yasoenust meauansbl. LlentpanbHas cummerpust. Teopema Paneca u
' TeopemMa O MPONOPLUUOHAIBHBIX OTPE3Kax
6.5 Cpennue TMHUM TpeyroiabHUKa U Tpanenuu. LleHTp macc TpeyronbHuKa
[TogoOue TpeyroabHuKOB, K0dGdumeHT mnogodus. [lpuzHaku momoOus
6.6 TPeYrodbHUKOB. [IpuMeHeHHe MOAOOHS MPH PEIICHUH MPAKTHUECKUX
3a1a4
6.7 @opmynbl Ui IUIOHIAAM TPEYrojbHUKA, MapajuiesorpaMma, pomda H
' Tpaneuuu
6.8 CpoiicTBa momaneit reomerpudeckux ¢uryp. OTHOIIEHHE IIOMIAACH
' Mo00HBIX pUryp
6.9 Boluucnenne miiomiazel TpeyroabHUKOB M MHOTOYTOJBHHUKOB — Ha
' KJIeT4aToi Oymare
6.10 Teopema Ilucdaropa. Ilpumenenue teopemsl I[ludaropa mnpu peuieHuH
' MPaKTUYECKUX 3a/1a4
CuHyc, KOCHHYC, TAHT€HC OCTPOTrO YIJia IPSIMOYTOJIBHOIO TPEYTOJIbHHKA.
6.11 OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO. |PUrOHOMETPUYECKHUE
¢ynkuuu yrnos B 30°, 45° u 60°
6.12 Bnucanubie U 1LieHTpaidbHbIE YIJIbl, YTOJ MEXAY KacaTeabHOU U XOpAOH.
' VYTIubl MEeXAYy XOpJaMU U CEKYIIMMHU




6.13 BrnivcanHble 1 ONMCAHHBIE YETHIPEXYTOIBHUKU

6.14

B3anmHoe pacrnonoxkeHue IByX OKpyHocTel. Kacanue OKpyXKHOCTEH.

OO61ue KacaTelbHbIE K IBYM OKPY>KHOCTSIM

ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIETI'O OBPA3OBAHU

Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOEHHSI OCHOBHOI1 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOI'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHne omnepupoBaTh MOHATHUSAMU: MHOKECTBO, IOJIMHOKECTBO,
ornepanuu HajJ MHOKECTBAMH; YMEHHE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HBIN rpad, AepeBo, UK, MPUMEHITh UX MPH PEUICHUH
3a]a4; YMEHHUE UCHOJIb30BaTh TI'paUuecKoe Ipe/ICTaBICHHE
MHOJKECTB ISl OMHCAHUS pPEajbHBIX IMPOLECCOB U SBICHUH, MPH

pELICHUH 33/1a4 U3 IPYTUX YIeOHBIX MIPEIMETOB

YMeHne OmnepupoBaTh IMOHATHSAMHU: OIPEACIICHHE, AaKCHUOMa,
Teopema, J0Ka3aTeIbCTBO, YMEHHME pacllO3HABaTb HCTUHHBIE H
JIO’)KHBIE BBICKA3bIBAHUs, NPUBOJIUTH NPUMEPBI U KOHTPIPHUMEPHI,

CTPOUTH BBICKA3BIBAHUS U OTPULIAHUSA BBICKA3bIBAaHU M

YMeHne onepupoBaTh MOHITHSIMU: HATYpaIbHOE YHCIIO, TPOCTOE U
COCTaBHOE YHCIJO, JEIUMOCTh HATYpaJbHBIX YHCEN, NPU3HAKU
JETMMOCTH, 11€JI0€ YHUCIIO0, MOJIYJIb YMCIa, OOBIKHOBEHHAsI IPO0h U
JIecsiTUYHas JpoOb, CTAaHIAPTHBIA BHUJ 4YHCIA, pPAlMOHAIBHOE
YHUCII0, UPPALUOHATIBHOE YHCIO0, apu(PMETHUYECKHI KBaJpaTHbBIN
KOpPEHb; YMEHUE BBINOJHATH JIEUCTBUS C YMCIAMU, CPAaBHUBATH U
YIOPSIOYMBATh YHUCIIA, TPEJCTABIATh YHCIAa Ha KOOPAMHATHOU
MpsIMOM, OKPYIJATh YMCIA; YMEHHME JAENaTh MPUKUIKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

VYmMmenue ONCpHUPpOBATh MOHATHUAMU: CTCIICHDb C LCJIBIM ITOKA3aTCJIEM,
apudmeTuuecKuit KBaJIpaTHBII KOPEHb, MHOTOYJICH,
anreOpamveckass JpoOb, TOXIECTBO, 3HAKOMCTBO C KOpPHEM
HaTypaHBHOﬁ CTCIICHU 60JII>L[IC CAWHUIBI, YMCHHC BBbIIIOJIHATH
pacu€tel moO ¢dopmysaM, NpeoOpa3oBaHUS IENBIX, JIPOOHO-

palMOHAIBHBIX BBIPAKECHUM U BBIPAXKEHUN C KOPHSAMH, Pa3JI0KECHUE




MHOIo4J€Ha Ha MHOXHUTCIM, B TOM 4YHUCJIC C HCIIOJIb30BaAHUECM

dbopMyI pa3sHOCTH KBaJIpaTOB U KBaJapaTa CyMMbI U Pa3HOCTH

YMeHue  omnepupoBaTb  MOHATHSMHU:  YHUCIOBOE  PaBEHCTBO,
YpaBHEHHE C OJHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C I[IEPEMEHHOM; YMEHUE pelaTh JHUHEHHbIE U
KBaJpaTHbIC YpaBHEHHUS, APOOHO-PALMOHAIBHBIE YpPaBHEHHS C
OJHOM TIEPEMEHHOM, CHCTEMbl JBYX JIMHEHHBIX YpaBHEHUI,
JMHEWHBIE HEPABEHCTBA M MX CHCTEMBI, KBaJIpaTHbIE M JpoOHO-
palMoOHalIbHbIE HEPABEHCTBA C OJHOM MEPEMEHHOH, B TOM YHCIIE
IIPU PELICHUH 3a7a4 U3 APYTUX IPEIMETOB U MPAKTUUECKUX 3a/]ay;
YMEHHUE HUCIO0JIb30BaTh KOOPAUHATHYIO MPSMYIO U KOOPAHHATHYIO
IUIOCKOCTh JJIsi M300pa)KeHUs pelIeHU YpaBHEHUM, HEPABEHCTB U

CHUCTEM

YMeHne onepupoBaTh MOHATUSAMH: (QYHKIUS, rpaduk (QyHKIUH,
HYIM (YHKIOUHM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, INPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HaWOOJbIIEE W HAUMEHbIIEEC 3HAYCHHS
GyHKLIMU; ~ yMEHHME  ONEpUpoBaTh  MOHATHAMHU:  HpsMas
NPONOPIMOHATIBHOCT, ~ JIMHEWHas  (QYHKIUS,  KBaJIpaTU4HAs
¢byHKLUsA, oOpaTHas MPONOPLUOHATBHOCTD, Napabosa, runepooa;
yYMEHHE CTpPOUTh Tpaduku (QyHKIUH, MCIONB30BaTh IpaduKu s
OTIpe/ieNIeHUs] CBOIMCTB MPOILIECCOB M 3aBUCUMOCTEH, sl pelIeHus
3a7a4d U3 IPYTHX YU4EOHBIX MPEJIMETOB M PEAbHON KU3HU; YMEHHE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

VYMeHue  onepupoBaTh  HNOHATHAMM:  IIOCIEN0BATENbHOCTD,
apumernyeckas M TIeOMETpUYecKas IMPOTPECCHH; YMEHHE
UCIIOJIb30BaTh CBOMCTBA IOCJIENOBATENBHOCTEH, (HOPMYIIBI CYMMBI
u o0mero wieHa NpU PEUIEHWU 3aJad, B TOM 4YHCIE 3373y U3

JPYruX y4eOHBIX MPEAMETOB U PEANbHOMN KU3HU

YMeHue pemarh 3a7a4u pa3HbIX TUIIOB (B TOM YHUCJIE HA TIPOLEHTHI,
O ¥ 4YacTH, JBW)KEHHUE, paboTy, LEHy TOBAapOB U CTOMMOCTh
MOKYNOK M YyCIyr, HaJorH, 3aJayd U3 00JacTh YNpaBJICHUs
JUYHBIMH M CeMeWHbIMM (PHUHAHCAMHU); YMEHHE COCTaBIATh
BBIDAKCHMS, YPABHEHUs, HEPABEHCTBA U CHUCTEMBI IO YCJIOBHIO
3ala4d, HUCCIEAOBAaTh IIOJYYCHHOE PpEIIEHHE M OLCHUBATH

MPaBIONOI00HOCTD OJTYYEHHBIX PE3yJIbTaTOB
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YMeHue onepupoBaTh MNOHATHUSAMH: (UTypa, TOYKa, OTPE3OK,
npsiMasi, Jyd, JIOMaHas, YroJ, MHOTOYIOJBHUK, TpPEYTOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHHUMU TPEyTrOJIbHUKH,
IPSMOYTOJIbHBIM TPEyrojabHHUK, MeIuaHa, OMCCEKTpHca M BBICOTA
TPEYrOJbHUKA, UYETBIPEXYTOJIBHUK, IapajjiesiorpammM,  pomo,
IPSIMOYTOJIBHUK, — KBaapaT, Tpaleuus; OKPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C HPOCTPAHCTBEHHBIMH (DUTYpaMu;
YMEHME pellaTh 3alay, B TOM YUCIIE U3 IIOBCEJHEBHOW XKU3HU, Ha
HaxOXKJICHHE TEOMETPUYECKHX BEIUMYMH C  IIPUMEHEHHUEM

M3YYEHHBIX CBOMCTB Guryp u (HakToB

YMeHHne onepupoBaTh MOHSATHUSMU: PAaBEHCTBO (UTYpP, PABEHCTBO
TPEYrOJIbHUKOB; APAJUICTLHOCTD U MIEPIICHIUKYIISIPHOCTD MPSMBIX,
Yrojl MEeXAY TPSIMbIMH, TEPIEHAUKYISAP, HAKIOHHAs, MPOCSKIUS,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJbHHKH,  CHMMETpPHUS
OTHOCHUTEIIEHO TOYKH M TIPSIMOM; YMEHHUE PAcIO3HABATh PABEHCTBO,
CUMMETpHIO H  momobue  ¢uryp,  NapauieIbHOCTh U

MEPIEHIUKYIISIPHOCTD MIPSMBIX B OKPYKarOIEM MUpe

11

12

YMeHue omnepupoBaTh NOHSTUSAMM: JUIMHA, PACCTOSHUE, YIOJ
(BeMuMHA yTIa, CHHYC M KOCHHYC yIJIa TPEYrojbHHKa), MJIOIa/b;
YMEHHE OIIEHMBaThb pa3Mepbl NpPeaIMETOB U OOBEKTOB B
OKpY’KaloIleM MHpe; YMEHHE MPUMEHATh (OpMyJIbl IepuMeTpa U
IUIOUIaId MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAIH
Kpyra, oObeMa MpSIMOYrOJbHOIO TNapajjieNienunesa; yMEHHe
INPUMEHSTh TPU3HAKH PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O
CyMMe yIJIOB TPEYTOJIbHUKA, TEOpEMY [Mudaropa,
TPUTOHOMETPUYECKUE COOTHOILIEHHUS ISl BBIYMCIEHUS JJIUH,

PacCTOSAHUH, TIIOIIAAEH

YMmenue wu3o0paxkaTh IUIOCKHME (UIYphl W HMX KOMOWHAIUH,
IIPOCTPAHCTBEHHbIE (DUTYPBI OT PYKHU, C IOMOIIBI0 YEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIH

CHUMBOJIBHOMY OITMCAHUTIO

13

VYmMmenue ONneprupoBaTh IMOHATHAMU: TMPAMOYTOJIbHasA CHCTEMaA
KOOpJIMHAT, KOOPAMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa HAa YHCJIO, CKaIIpHOE IPOU3BEICHHE

BCKTOPOB, YMCHHUC HCIOJIb30BATb BCKTOPbI U KOOPAWHATHI JIA
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MNPEACTAaBJICHUA JaHHBIX U PCHICHUA 3a/lda4, B TOM YUCIIC U3 APYTIUX

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

VYMeHue onepupoBaTh MOHATUSIMH: CTOJIOMKOBBIE M KpPYrOBbIE
qUarpaMMbl, TaONMIBI, CcpeaHee apudmMeTHueckoe, MeauaHa,
HauOoJIbllIee U HAaUMEHbLIIee 3HAUCHUs], pa3Max YMCIOBOIO Habopa;
YMEHUE U3BIIEKaTh, HWHTEPHPETHPOBATh M pPeoOpa3oBHIBATH
MHpOpMaLMIO, MPEACTaBIEHHYI0 B Ta0lIMLaX M Ha Auarpammax,
OTpaXKaroIlyl0 CBOWCTBA M XapaKTEPUCTHKU pPEalbHBIX IPOLECCOB
U SBJCHUH; yMEHHE paclo3HaBaTh W3MEHUUBBIE BEJIMYUHBI B

OKpYXaroIleM MUpe

15

16

YMeHue onepupoBaTh MOHATHAMH: CIYYalHBIN OMBIT (CIydalHbIHA
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXON)
CIIy4aifHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHME HaXOAUTb BEPOSTHOCTU CIy4allHBIX COOBITHH B OMNBITAX C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUAMU; YMEHHUE PElIaTh
3aJ]aud METOJOM OPraHM30BaHHOrO Nepedopa U ¢ UCIOIb30BaHUEM
IIpaBWJIa YMHOKEHUS; YMEHHUE OLICHUBATh BEPOSTHOCTU pPEaIbHBIX
COOBITUI U SIBIIEHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKpYXKAaloIleM MHpEe U B JKU3HHU;
3HAKOMCTBO C IOHSTHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIITUX YHCEN B €TO POJIBIO B MAaCCOBBIX ABJICHUAX

YMmenue BBI6I/IpaTB HO,HXO,HHH_[I/II\/’I H3y‘IeHHLII>i MCTOH AJid PCIICHUA
3aaa4u, NpUBOAUTE NPUMEPBI MATEMATUYCCKUX SaKOHOMepHOCTeﬁ
B IIpUpoOAC W IKU3HU, PpaACIIO3HABATH TIPOABIICHUC 3aKOHOB
MAaTEMAaTUKU B HCKYCCTBC, OIIMCBIBATH OTACJIBHBIC BBLIJAIOITHUECA
pe3yibTaThbl, MNOJYYCHHBIC B XOAC PAa3BUTHA MATCMATHUKH KakK
HAayKH, NPUBOAWUTL HNPHUMEPBI MAaTEMATHYCCKUX OTKpI)ITl/If/'I n ux

aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOﬁ HCTOpUU

IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA OI'D ITO
MATEMATHUKE

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

1 Yuciia ¥ BEIYMCIEHUS
1.1 Harypanbablie u nensie yrcina. [[pu3Haku 1eTMMOCTH EeNbIX YHCeT
1.2 OOBIKHOBEHHBIE W JIECATHYHBIE JIpoOU, TPOIEHTHI, OCCKOHEYHBIC




MIEPHOINIECKHE IPOoOH

PaI_[I/IOHaJ'H:HBIC qucJjia. ApI/I(bMeTI/ILIeCKI/Ie orncpanvu C paluoOHAJIIBHBIMHA

1.3
quclIaMu
14 JlelicTBuTenbHBIE Yncaa. ApuPMETHYECKHE ONEpalui C JCHCTBUTEIHLHBIMH
' qHCclaMu
Le [TpuOnmxEHHbIE BBIYMCIICHUS, MpPaBUia OKPYIJICHHs, MPUKUIKA M OLEHKa
' pe3ynbTaTa BhIYUCIICHUN
2 AnreOpandecKkue BoIpaKEHUS
2.1 bykBeHHble BbIpaXeHUs (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenens ¢ 1enbiM nokazateneM. CTeneHb C palMOHAIBHBIM IOKa3aTeleM.
' CBoiicTBa CTENEeHU
2.3 MHorousneHsl
24 Anrebpaunyeckas 1po0b
”g Apudmernueckuii  KOpeHb  HAaTypalbHOW  creneHd.  JleWCTBUS  C
' apu(METHUECKUMH KOPHSIMH HATYpAIbHOW CTETICHN
3 VYpaBHEHUS U HEPAaBEHCTBA
31 Ienbie u npoOHO-panoHaNbHbIe ypaBHEHHs. CUCTEMBI M COBOKYIMHOCTH
' ypaBHEHUH
39 Ienbie u apoOHO-panMOHaIbHBIE HepaBeHCTBA. CHCTEMBbl U COBOKYITHOCTH
' HEPaBEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 YucnoBble OCIE10BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0OBATEIbHOCTEH
42 Apudmernueckas U reomerpuyeckas mnporpeccun. Dopmysna CIOXKHBIX
' IIPOLIEHTOB
5 OyHKIMH
Oynkius, crnocodbl 3amanus  QyHkmuu. I'padux  Gynkmum. O6mactb
OTIpeNleJIeHUs] W MHOXXECTBO 3HaueHWi ¢yHkmmn. Hymun  QyHkum.
5.1. [TpomMeXyTKH 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKITHH.

Makcumymbl W MUHUMYMBl (yHKIMH. Haubonbiiee u HauMeHblee

3Ha4YeHHEe (PYHKIIUU HAa IPOMEKYTKE




6 Koopaunats! Ha IPsIMOM U INIOCKOCTH

6.1 Koopaunatnas npsimas

6.2 JlexapToBbl KOOPMHATHI HA TNIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA

7.2 TpeyronbHuk

7.3 MHOroyrojasHuKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenue reoMeTpu4ecKux BEITUUYUH
7.6 BexTops! Ha MJI0CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHosxecTBa
8.5 I'pads

YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSA3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1151 YAEHUKA

» Marematuka. ['eomerpusi: 7 - 9-e kimacchl: 6a30BBIN YPOBEHb: yUeOHUK; 14-¢ n3nanue,
nepepaborannoe Atanacsia JI.C., byryzos B.®., Kagommnes C.b. u ap. Akiinonepaoe
obmectBo «M3aatennpcTBO «IIpocBemieHue
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Meroanueckue pekomenaanuu «Maremaruka. ['eomerpusi. 7-9 knaccel. ba3zoBblil ypoBeHb»
JI. C. ATanacsiHa u ap.
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