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IHOACHUTEJIBHAA 3AIIUCKA

['eomeTpus Kak OOUH U3 OCHOBHBIX PA3ZEIIOB IIKOJBHOM MAaTE€MaTUKH, UMEIOLUNA CBOEU LEIbIO
o0ecreynTh HM3y4eHHE CBOMCTB M pa3MepoB (UTYp, UX OTHOWICHWH M B3aUMHOE DACIOJIOXKECHHUE,
OMMUPAETCS HA JOTMYECKYIO, JIOKA3aTEIbHYIO JIMHHUIO. lI€HHOCTh H3ydeHHs TIE€OMETPUHM Ha YpOBHE
OCHOBHOTO 00mIero oOpa3oBaHMsI 3aKIIOYAeTCS B TOM, YTO OOYYaIOIIHUMCS YYUTCS TIPOBOJIUTH
JIOKa3aTENIbHBIE  PACCYKIAEHUS, CTPOUTh JIOTMYECKUE YMO3AKJIIOUEHHUs, JOKa3blBaTb MCTHUHHBIE
YTBEPKACHUSI U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOAUTH PACCYKIEHUS «OT MPOTHUBHOTOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYITUPOBATH OOpPATHBIC YTBEPKICHHUS.

Bropoii nenpro n3ydeHuss reOMETPUHM SBIISETCA UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTA MIPU PEIICHUN
KaK MaTeMaTU4YeCKUX, TaK U MPAaKTHUECKUX 3ajay, BCTPEUAIONINXCsA B peabHOM ku3Hu. O0ydaromumiics
JOJDKEH HAYYMTHCS ONPENEIUTh TeOMETPUYECKYI0 (UTypy, OmucaTh CIOBaMHU JaHHBIM 4YepTEX WU
PUCYHOK, HAlTH IJIOLIaJb 3€MEJIBHOT0 Y4acTKa, PACCUUTATh HEOOXOIUMYIO IJIMHY ONTOBOJOKOHHOTO
kabenst wiam TpeOyemble pa3Mepbl Tapaxa JUisi aBTOMOOWIS. OTOMY COOTBETCTBYET BTOpasd,
BBIYMCIIMTENIbHAS. JIMHUS B M3y4eHHHM reomerpuu. lIpw pemeHnn 3agad NpakTUYECKOTO XapakTepa
00yYaroImuics YIUTCS CTPOUTh MaTeMaTHUECKUE MOJAETH PealIbHBIX JKU3HEHHBIX CUTYaIUil, TPOBOIUTH
BBIUHCJIEHUS U OLICHUBATh aJIEKBATHOCTH MOJIYYEHHOIO PE3yJIbTaTa.

Kpaiine BaxxHO NOMUEPKUBATH CBSI3W TEOMETPUM C JAPYTUMH Y4eOHBIMU TpPEAMETAMU,
MOTHBHUPOBATh HCIOJB30BaTh OMPECIICEHUsS TC€OMETPHUUECKUX (UTYp U TOHSTUH, JEMOHCTPHUPOBATH
NPUMEHEHHE TMOJYYCHHBIX YMEHUH B (PM3UKE M TEXHHUKE. JTH CBSI3U HauOosee SPKO BUIHBI B TeMax
«BexTtopb», «TpuroHoMerprudeckre COOTHOIIEHUs Y, «Metoa koopaunat» U «Teopema [Tudaropar.

VYuebnsii kypc «l'eomeTpusi» BKIIOYAET CIICAYIONIME OCHOBHBIC pa3leibl COJCPIKAHMS:
«["'eomeTpudeckue GUTYppl U MX CBOWCTBa», «/3MepeHHME T€OMETPUUYECKHX BEIMYMHY», «JlekapToBbI
KOOPJAMHATHI Ha TUIOCKOCTIY, «BeKTopbI», «JBHKeHUs mIockocTny, «IIpeobdpazoBaHust mogo0us.

Ha u3yuenne yueGHoOro Kypca «I'eomerpus» orBoautcs 204 vaca: B 7 kinacce — 68 yacos (2 yaca B
HeJeno), B 8 kiracce — 68 yacoB (2 gaca B Henenio), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).



COJEP)KAHUE OBYYEHUA
8 KJIACC

UYetpipéxyronbHuku. I[lapamnenorpamMM, e€ro mnpu3HaKd ©  CBOMCTBA. YacTHele ciaydan
napajieIorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPHU3HAKK U cBoicTBa. Tpaneuus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U pu3Haku. IIpsmoyronsHas Tpanenus.

Meron ynBoenuss meauanbl. llenTpanbHas cumMmerpus. Teopema Daneca u  Teopema o0
MIPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TpeyrojabHUKa U Tpaneuuu. LleHTp macc TpeyrojapHuKa.

[Tomobue TpeyronbHUKOB, KO3QduiueHT monodus. I[lpusHakm 1OMOOHUS TPEYTrOJBHHUKOB.
[TpumeneHne Nog00US MPH PEIICHUH MPAKTUYECKHUX 3a/1a4.

CpoiicTBa 1Iomanei reomerpuueckux ¢uryp. DopMmynbl I8 [UIOMIAAW  TPEYTroJbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIEHHE TUIoMAAeH Mo100HBIX GUTyp.

Brruucnienue miomanei TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHun NpaKTHUECKUX 3a/au.

CuHyC, KOCHHYC, TAHI€HC OCTPOTrO yrjia HpsIMOYrOJIbHOrO TpeyroiabHuka. (OCHOBHOE
TPUTOHOMETPUYIECKOE TOKIAECTBO. Tpuronomerpudeckue Gpynkiuu yrios B 30, 45 u 60°.

BrucanHble ¥ LIEHTpaIbHBIE YIVIBI, YIOJl MEXAY KacaTeJIbHOW U XOpAOWU. YIUIBI MEXAY XOpJAaMu U
CEeKyIlMMHU. BrucaHHble U ONMCAHHBIE YETHIPEXYIOJbHUKU. B3anMmHOe pacnonoxeHue IBYX
okpykHocTelt. Kacanue okpyxxkHoctend. O0IIue KacaTeabHbIE K IBYM OKPYKHOCTSIM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOT'PAMMBLI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE  Pe3yJbTaThl  OCBOCHHUS  MporpaMmbl  yueOHoro  kypca  «I['eomerpusi»
XapaKTEePU3YIOTCS:

1) narpuoTuyeckoe BOCIMTAHHE:

MPOSIBICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUHCKONM MaTeMaTUKH, I[€HHOCTHBIM
OTHOILIEHUEM K JOCTH)KCHHSM POCCHHWCKUX MATEMATHKOB U POCCHUHCKOW MAaT€MAaTHYECKOW IIKOJBI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HAyKaX W MPUKIATHBIX cepax;

2) rpaxIaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTaHHUeE:

TOTOBHOCTBIO K BBINOJHEHHIO O0si3aHHOCTEH TpakJaHWHA W  peaju3aluud €ero Ipas,
MPEJICTaBJICHUEM O MaTeMaTH4YEeCKMX OCHOBaX (DYHKIIMOHUPOBAHUS DPA3JIUYHBIX CTPYKTYp, SBICHUM,
Iporenyp TpakJaHCKOro ooOmiectBa (Hampumep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXKIECHHUIO
ATUYECKHX NPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM ITOCTHMIKEHUH HayKd, OCO3HAaHHEM
BaXHOCTU MOPATbHO-3THYECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTH€ B pEHICHUWU MPAKTHUECKUX 3aJa4 MaTeMaTH4YEeCKOH
HAIpPaBIEHHOCTH, OCO3HAHMEM BAYKHOCTH MATEMaTHYECKOrO 0Opa3oBaHUs HA MPOTSHKEHUU BCEH JKU3HH
JUI YCHEIIHON mpodecCHOHANbHOM N1eATENbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM HHIWBUIYaIbHOW TPACKTOPUU OOpa30BaHUS M KU3HEHHBIX IUIAHOB C y4ETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K 3MOIIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPUATHUIO MaTEMaTHUYECKUX OOBEKTOB,
3aJla4, peleHul, pacCyKJIeHHH, yMEHHIO BUAECTh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 O3HAHUS:

OpHUEHTAIINEH B JIEATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeNOBEKa, IPUPOABI U 00IIeCTBa, TOHUMAHUEM MAaTeMaTHYeCKON HayKH Kak
cdepbl YeIOBEYECKOM NesTeNbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYMMOCTHU JJISl Pa3BUTHUS IIUBUIM3AINH,
OBIIAJICHUEM SI3BIKOM MAaTeMAaTUKH M MaTEeMAaTHUYECKOW KyJIbTYpOW KaK CpEICTBOM IO3HAHHUS MUPA,
OBJIAJICHUEM MPOCTEHIIIMMU HAaBBIKAMH MCCIIEIOBATEIBCKON AESTEINbHOCTH,

6) ¢usnuyeckoe BocnuTaHUE, (GOPMHPOBAHHE KYJIbTYPbl 310POBbS U 3MOLMOHAJIBLHOIO
0J1aronoJryyus:

TOTOBHOCTBIO TMPUMEHSTh MaTeMaTHYEeCKUE 3HAHMS B HMHTEPECAX CBOETO 3/I0pPOBbs, BEICHHS
3I0pOBOTO 00pa3za JKU3HHM (3J0pOBOE THTAHHWE, COATAHCHPOBAHHBIN PEXHUM 3aHATAA H OT/BIXA,
perynsipHas (uU3HUYECKass aKTUBHOCTH), COPMHUPOBAHHOCTHIO HAaBBIKA PEQIICKCHUU, TPU3HAHUEM CBOETO
IpaBa Ha OIKOKY U TaKOI'o e MpaBa APYroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCTIMTAHUE:

OpUEHTAIle Ha MPUMEHEHHE MAaTeMAaTHYeCKUX 3HAaHWUW JUIs pelieHus 3afad B o0yacTu
COXPAHHOCTH OKpY)KaloIlel cpeibl, IIIAaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX IMOCIEACTBHM
JUIS OKpYXalollel cpenbl, OCO3HAHHEM IJI00AIbHOTO XapakTepa AKOJIOTUYECKUX MpoOJIeM U MyTed ux
pelieHus;

8) ajanTanmns K U3MEHAIIUMCS YCJIOBUSIM CONMATbHOM M PUPOAHOM Cpebl:



TOTOBHOCTBIO K JEHUCTBUSAM B YCIOBHUSAX HEONPEACIEHHOCTH, IOBBILICHUIO YPOBHSA CBOEHU
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM YHUCJIE YMEHUE YUYUTBCS y APYIUX JIIOACH,
pUoOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIC 3HAHMUS, HABBIKM M KOMIIETEHIIH U3 OTbITA APYTHX;

HE00XOAUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HciIe (GOPMYIHPOBATH UJECH, IOHATHS,
rUnoTe3sl 00 OOBEKTaxX M SBIEHUAX, B TOM 4YHCIE DPAaHEE HEU3BECTHBIX, OCO3HABATH JAE(PUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYaIUIO Kak
BBI30B, TPEOYIOLINI KOHTpMEp, KOPPEKTUPOBATH IPUHUMAEMbIE PEILIEHHs U IeiCTBUA, (OPMYIUPOBATE U
OLIEHUBATh PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIE 1elCTBHS

ba3oBble Jornyeckne AeHCTBUS:
° BBISIBIIATh W XapaKTEPH30BaTh CYIIECTBCHHBIC NPH3HAKHM MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHIA, OTHONIEHWUH MEXAYy TMOHATHAMH, (OPMYIUPOBATh ONPEACTCHUS  MOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBIM MpPHU3HAK KIaCCH(PUKAIMU, OCHOBAHWUS Ui OOOOIIECHUS W
CpaBHEHUS, KPUTEPUHU TPOBOAMMOIO aHAIIN3A;
° BOCIIPUHUMATh, (OPMYITUPOBATH M MPEOOPA3OBHIBATh CYXKACHUS: YTBEPAUTEIBHBIE U
OTpHUIIATENbHbIE, €IMHUYHBIC, YACTHBIE M OOIINE, YCIOBHBIC,
° BBISBJISITH MaTEeMAaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHUBOpeurs B (pakTax,
JMAHHBIX, HAOMIOJNEHUSX W  YTBEPXKIACHUAX, TMpeajJarartb KPUTEPUH JJIs1  BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

° JIeJaTh BBIBOJBI C HCMOJb30BAHHUEM 3aKOHOB JIOTMKH, NEIYKTHUBHBIX W HWHIYKTHBHBIX
YMO3aKIIOUEHU A, YMO3AKIIOUEHUH 110 aHAJIOTHH;
° pazOupaTh J0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHHU (MPSMbIE M OT TMPOTHUBHOTO),

MMpOBOAUTH CaAMOCTOATECIIBHO HECIIOXHBIC J0Ka3aTcJIbCTBa MaTEMaTHUYCCKUX (baKTOB,
BBICTPaWBaTh apryMEHTAIMIO, TPUBOJUTH NPUMEPbl M KOHTPHPUMEPHL, OOOCHOBBHIBATH
COOCTBEHHBIC PACCYKICHHUS;

. BbIOMpaTh cnoco0 pemeHUs y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pemieHusi, BBHIOMpATh HambOoJiee TMOAXOAANMH C Y4ETOM CaMOCTOSTENBHO —BBIICICHHBIX
KpUTEPHEB).

ba3oBble uccjaenoBarejbCckue AeMcCTBYA:
° MCIOJIB30BATh BOIPOCH KaK MCCIEI0BATEIbCKHI HHCTPYMEHT MO3HAHUA, (POPMYIUpOBaATH
BOIIPOCHI, (PMKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIBHO YCTAaHABIMBATH UCKOMOE U
naHHOe, (OPMUPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MTO3UIINIO, MHEHUE;
o HpOBOI[I/ITb II0 CaMOCTOSATCIIBHO COCTaBHeHHOMy nnaHy HCCHO)KHBIﬁ 3KCH€pI/IMeHT,
HEOOJIBIIIOE HCCIEOBAaHUE 110 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCcKOro OOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOi;
° CaMOCTOATENbHO (hopMyIMpOBaTh 00OOIIEHNS W BHIBOJBI 1O PE3yJIbTaTaM MPOBEAEHHOTO
HaGHIO,Z[GHI/I}I, HUCCIICAOBaHUsA, OLICHUBATH ,Z[OCTOBepHOCTI: HOJ'Iy‘-IeHHBIX pGSyHBTaTOB, BBIBOJIOB U
0000IIeHMIT;
° MIPOTHO3HPOBATH BO3MOKHOE PA3BHTHE IPOIIECCA, a TAKKE BBIABUTATH MPEAMOIOKCHUS O
cro pa3BI/ITI/II/I B HOBBIX yCJ'IOBI/I}IX.



PabGora ¢ undopmanmeii:
. BBISIBIISITh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIINH, JAHHBIX, HEOOXOIMUMBIX IS
peLeHHs 3a/1a4H;
. BHIOMPATh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3NUYHBIX BUIOB U (POPM IPEICTABICHHUS;
. BBIOMpaTh (popMy TpeAcTaBiIcHHUS HWHPOPMAIMK W WLTIOCTPUPOBATh pPEIIaeMbIe 3a/1a4d
cXeMaMH, AMarpaMMaMu, HHOHM rpadukoil 1 uX KOMOWHAIMSIMU;
. OLICHUBATh HAAE&KHOCTh MH(MOPMAIMH IO KPUTEPHSIM, IMPEIJIOKCHHBIM YYHUTEIEM WIIH
c(OpMYIHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHHKaTHBHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe JeiicTBHS:
J BOCIIPUHMMATh U (OPMYJIMPOBATH CYKICHUS B COOTBETCTBUU C YCJIOBUSMHU U IIECISMH
OOIIeHUs], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PECHHUS B YCTHBIX W INMHUCHMEHHBIX
TEKCTaX, JaBaTh TOSCHEHHS [0 XOJy pEIICHHsS 3aJa4yd, KOMMEHTHPOBATH MOJyYCHHBIH
pe3yJbTar;
o B XOJie OOCYXICHHS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXKJIaeMOW TE€Mbl, MPOOIEMBI,
pemaeMoil 3a7auyu, BBICKA3bIBaTh WJCH, HAICJIEHHBIC Ha TMOWCK PELICHHUS, COMOCTABIATH CBOM
CYXIIEHUS C CYXIEHHSIMH APYrHMX YYaCTHUKOB Juajiora, oOHapy>KMBaTh pa3iUyhe U CXOJCTBO
MO3UIIHNH, B KOPPEKTHOU (hopMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHIS,
J NPEJCTaBIATh Pe3yIbTaThl PELICHUS 3a7aud, SKCHEPUMEHTa, HMCCIEJOBAaHUs, IPOEKTa,
CaMOCTOSITEITLHO BEIOMPATh (hopMaT BEICTYIICHHS C YYETOM 3a/1a4 NMPE3CHTAIUU B OCOOCHHOCTEH
ayJUTOPUH;
. MOHUMAaTh W WCIOJbh30BATh MPEHMYILIECTBA KOMAHIHOW M WHIUBUAYAJIHLHOUW pabOTHI MpH
peleHnH yueOHbIX MaTeMaTHYECKUX 3aj1ay;
. MPUHUMATh 1€Jh COBMECTHOW IESTEIFHOCTH, IUIAHWPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pactpeaesaTh BUAbl padoT, TOroBapuBaThcs, 00CYKAATh MPOLIECC U Pe3yIbTaT padoThI,
0000111aTh MHEHHU HECKOJIBKHUX JIIOIEI;
. Y4acTBOBATh B TPYIMIOBBIX (opMax paboTsl (00CYykIeHUs, OOMEH MHEHHUSMH, MO3TOBBIC
IITYpPMBl W JAPYTHE), BBHINOJHATH CBOIO YacTh PabOThI W KOOPAWHUPOBATH CBOM JIEHCTBUSA C
IPYTUMH YICHaMH KOMAaH[bI, OIICHWBATh KAYeCTBO CBOETO BKJIaJa B OOMIMHA MPOAYKT IO
KPUTEPHIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJlbHbIe y4eOHbIe AelicTBUS

Camoopranuszaums:
o CaMOCTOSITENILHO COCTABJIATH IUIaH, AITOPUTM PELICHUs 3aauu (MM ero 4acTh), BEIOUpATh
CIoco0 pemeHuss ¢ y4€TOM HUMEIOIIUXCS PEecypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM HH(pOPMAIIHH.
CaMOKOHTPOJIb, SMOIMOHAJIBLHBIH HHTEJIEKT:
o BJAJIETh CIOCO0aMM CaMOIPOBEPKH, CAaMOKOHTPOJS Mpollecca W pe3yibTara perieHHs
MaTeMaTHUECKOM 3a1aun;
o IIpEABUAECT TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIpM PELICHUU 3aJa4d, BHOCHUTH
KOPPEKTHBBl B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJACHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;



J OLICHUBATh COOTBETCTBUE pe3yJbTaTa ACSATEIbHOCTH IMOCTABICHHOW IEIU U YCIOBHSM,
OOBSACHSTH NMPHUYUHBI JOCTHKEHUS WIIN HEJTOCTIDKEHHS 1€, HaXOAUTh OMIMOKY, 1aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbHI

K xonIty 00yuenus B 8 kj1acce 00y4aronuics moayduT CIEIYIONNe MPEAMETHBIC PE3YIbTaThI:

PacriozHaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, II0JIb30BaThCSI UX CBOMCTBAMHU
IIPYU PELICHUN T€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTH CBOMCTBA TOUKU NIEpPECEUSHHsI METUAH TPEYroJibHUKA (LIEHTPa Macc) B PEIICHUH 3a/1au.

Brageres monsiTHEM CcpeAaHEN JIMHMM TPEYroJIbHUKA W Tpaneluuy, NPUMEHSATh WX CBOMCTBA IpPHU
peuieHuu reoMerpudeckux 3aaad. Ilons3oBarbcs TeopeMont daneca U TEOPEMON O IPONOPLUUOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX Ul PEICHUS IPAKTHUYECKHX 3a1ad.

[IpuMeHsTh IpU3HAKK [1000MS TPEYTOJbHUKOB B PEILICHUU T€OMETPUUYECKUX 3a]1a4.

[Tons3oBatbest Teopemoi Iludaropa mns pemieHHs: TEOMETPUUECKMX M TMPAKTHUYECKUX 3aj1ad.
Crpouth MaTeMaTH4eCKyl0 MOJEIb B IPAKTHUECKHUX 3aJadax, CaMOCTOSATENbHO JelaThb 4YEpPTEX H
HaXOJUTh COOTBETCTBYIOILIUE JITINHBI.

Bragets noHATHAMEU CHHYCa, KOCUHYCAa U TAHT€HCA OCTPOTO YIUIa MPSAMOYTOJIBHOTO TPEYrOJIbHUKA.
[Tonb30BaTbCs STUMH MOHATUSIMU JJIs1 PELLICHHS IPAKTUYECKUX 3a/a4.

Berancnsate (pa3nuuHBIME CHOCO0AaMHU) TIJIOMIAAb TPEYroJbHUKA W IUIOMIAJAM MHOTOYTOJIBHBIX
¢uryp (mosp3ysich, TIA€ HEOOXOIUMO, KalbKynaTopom). I[IpUMEHATH TOJIy4YeHHBIE YMEHUS B
MIPAaKTUYECKUX 3a/1a4ax.

Bragere MOHATHAMH BOMCAHHOTO M LEHTPAJIBHOIO YIJIA, UCHOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexXay XopAaMmH (CeKyIIMMH) M yIjie MeXAy KacaTeIbHOM U XOpAOM IpH pPELIEHUU
reOMETPUUECKUX 3ajau.

Bnagerp MOHATHEM ONMCAHHOIO YETHIPEXYTOJBbHUKA, IPUMEHATH CBOICTBA ONUCAHHOIO
YEeTBIPEXYTOJIbHUKA ITPU PELICHUN 3a/1a4.

[IpuMeHATH MONy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKUE MOJEIU s 3a1ad
peambHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C MpPUMEHEHHEM NOJ00HS U
TPUTOHOMETPHH (TIOJIB3YSACH, I71e HEOOX0IUMO, KAIbKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHE
8 KJIACC

KouunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
. but6mmoreka [IOK
! HerbipExyroabic 12 1 https://m.edsoo.ru/7f417e18
T o
FIPOLIOPIHOHAIIBILX OTPEsKax, HOLODHE! https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
II .H i
3 ot Haxoxenme monasel y 1 Busmiorexa LIOK
T JTHHUKOB U MHOT JTBHBIX (QUTYD.
peyr T P https://m.edsoo.ru/7f417e18
[Mnomaau momgo6HBIX Guryp
4 Teopema [Tudaropa u Havana 10 1 bubmuoteka [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYrael B OKpy>XKHOCTH. Bricanublie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKH. 13 | bubnuoteka [JOK
Kacarenbnbie k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417¢18
OKPYKHOCTEH
but6mmoreka [IOK
6 I1 600 i 4 1
OBTOPEHHE, 000DIIEIHE SHAIH https://m.edsoo.ru/7f417¢18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

INOYPOYHOE INIJTAHUPOBAHUE

8 KJIACC
N KouunyecTBO 4acoB Jara JJIeKTPOHHBbIE HU(POBHIE
, Tema ypoka Kontponbnbsie IlpakTnyeckue oOpa3zoBaTejbHbIE
n/n Bcero U3YyYeHHs
padoThbI padoTsI pecypcebl
[Tapamienorpamm, ero nNpu3HaKku u bubmmoreka [IOK
1 N 1 1 Henmens
CBOMCTBA https://m.edsoo.ru/88671af2
[Tapannenorpamm, ero Npu3Haku 1 bubmuorexa [JOK
2 CBOMCTBa ! I Henens https://m.edsoo.ru/88671cal
3 [Tapamienorpamm, ero nNpu3HaKku u 1 2 Here bubmmoreka [IOK
Henens
CBOMCTBA A https://m.edsoo.ru/88671cal
) Z‘IaCTHzIe (C)Hy‘lal;l( nafagninzrpa;M;\mB 1 Y BuGmorexa LIOK
psM JIbHU MO, KB T), UX Henens
PAMOYT " POMD, IBaApaL), A https://m.edsoo.ru/8867 1 dea
MPU3HAKU U CBOWCTBA
5| oo, oo, s, 1 Snegens | DUOHMOTexa LIOK
PAMOYT D POMD, KBalpat), a https://m.edso0.ru/88671120
MPU3HAKU U CBOWCTBA
6 | oo, s, s, 1 Snegens | DUOHMOTexa LIOK
PAMOYT L POMD, KBAIpat), a https://m.eds00.1u/8867209¢
IPU3HAKW U CBOWCTBA
7 Trare | A nere bubmuorexa [JOK
Menus Henens
parett A https://m.eds00.ru/88672358
8 PaBHoOOKa OyroJIbHas Tpare 1 4 gene bubmorexa HOK
BH S U IIPAM JIbHAS TpaneLuu Henens
PAMOYT parett A https://m.edsoo.ru/8867252¢
9 PaBHoOOKas 1 psIMOYTroJIbHAs TPaleLun 1 5 Henmens bubmorexa HOK
PAMOYT pattelt a https://m.edso00.ru/88672858



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

Bbu6nmuoreka [JOK

10 Meton yaBOeHHs MEUaHbI S "Hepens https-//m.eds0o.ru/88672b14

11 LlenTpanbHas cuMMeTpus 6 Henens bubmorexa LIOK
https://m.edsoo.ru/88672b14

12 KOHTpO{IBHaH pabora 1o Teme 6 Henes bubmuorexa [JOK
"YeThIpEXyroabHUKH" https://m.edsoo.ru/88672¢c%a

13 Teopema Paneca u Teopema o 7 Henens bubmmoreka [JOK
MIPOTOPITMOHABHBIX OTPE3KaX https://m.edsoo.ru/8867337a

14 CpenHsist TuHUS TPEyrojbHUKA 7 Henens bubmorexa LIOK
https://m.edsoo.ru/88672e0c

15 CpenHsisi TMHUS TPEYroJIbHUKA 8 Hexenst bubmuorexa LIOK
https://m.edsoo.ru/88672{38

16 Tpaneuus, e€ cpeaHssa JINHUA 8 Hemens bubmorexa HOK
https://m.edsoo.ru/88672358

17 Tpaneuus, €€ cpeaHss JINHUA 9 Henmens bubmorexa HOK
https://m.edso0o.ru/88673064

18 [TponopiimoHanbHbIE OTPE3KU 9 nenens bubmuorexa LIOK
https://m.edsoo.ru/88673794

19 [IponopuroHanbHbIE OTPE3KU 10 nepens bubmorexa LIOK
https://m.edso00.ru/88673794

20 Ilentp Macc B TpEyroJbHUKE 10 nepens bubmmorexa IOK
https://m.edsoo.ru/886738fc
21 [TogoGHBIE TPEYTONHHUKH 11 wemensa ﬁgg:l;l/(:;e;asiorlé 138673078

22 Tpu npuzHaka nogoous TPEyroJbHUKOB 11 nenens bubmorexa LIOK
https://m.edsoo.ru/88673bae

23 Tpu npuzHaKa Mogo0us TPEYroJIbHIUKOB 12 venenss  bubnmoreka [JOK
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https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae

https://m.edso0.ru/88673d52

bu6mmoreka [IOK

24 T 12
pU TIpU3HAKA MOJ00US TPEYTrOJILHUKOB HeIens hitps-//m.cdsoo.rw/8867400¢
25 Tpu npuzHaKa Mogo0us TPEYroJIbHIUKOB 13 "enenst
%6 [Tpumenenne mMogo0us IPU pelICHUH 13 nenens
MPAKTUYECKHX 3a7a4
7 Kontponbnas padora mo teme "[logoOHbIe 14 wexens bubmuorexa [JOK
TPEYTrOJIbHUKA" https://m.edsoo.ru/8867445a
)3 CBolicTBa IIIOMIA/IE T€OMETPUUECKUX 14 Hemens bu6mmorexa [IOK
buryp A https://m.edsoo.ru/886745fe
79 DopMyIisl IS IUIOLIAAU TPEYTrOJIbHUKA, 15 Henens bubmmoreka [IOK
napajenorpaMmma https://m.edso0.1u/88674860
30 DopmyJibl U1 TUIOMIAN TPEYTOJIbHUKA, 15 Hexens bubmuorexa [JOK
napajuiejgorpaMmma https://m.edsoo.ru/88674a22
31 DopmyJibl U1 TUIOMIAN TPEYTOJIbHUKA, 16 Hexens bubmuorexa [JOK
napajuiejgorpaMmma https://m.edsoo.ru/88674a22
39 DopMyIisl IS IUIOLIAAU TPEYTrOJIbHUKA, 16 Henens bubmmoreka [IOK
napasenorpaMmma https://m.eds00.ru/88675288
1 DopmyJibl U1 TUIOMIAN TPEYTOJIbHUKA, 17 nexens bubmuorexa [JOK
napajuiesorpaMmma https://m.edso0o.ru/8867542¢
34 Brruucnenue miomazaei cio b 17 vene BuGmorexa LIOK
BIHCIIEHIE IUIOMAZACH CHOMHLX QUIyp HeAs https://m.edsoo.ru/88674e78
Bbu6nmmoreka [JOK
II i 1
35 nomaau GuUryp Ha Kiier4atoi oymare 8 Henens htps-//m.edsoo.ru/8867473¢
36 [Tnomaau mogo0HBIX HUryp 18 Henensa
37 [Mnomaau momgo6HBIX Guryp 19 nenens
38 3ajauu ¢ IPaKTUYECKUM COJEPKaHUEM 19 mvenenss  bubnuoreka [JOK
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https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e

https://m.eds00.ru/88675558

39 3aga4M ¢ MPaKTUYECKUM COJIepIKaHUE 20 mene Bubnmorexa LHOK
YU C IPAKTHYCCKUM HHEM HeIels
A P AeP A https://m.edsoo.ru/88675684
40 Pemenye 3agad ¢ moOMOIIBIO METOZA 20 Hexens bu6mmoreka [IOK
BCIIOMOTATEIbHON TUIOIIAIN a https://m.edso00.ru/8867490
Bbu6nmuoreka [JOK
41 K "IT " 21
OHTpoJbHAs paboTta mo Teme "[lnomanp HeIels hitps-//m.cdsoo.r/8867579¢
bu6mmorexa [IOK
42 T IT & 21
eopema [Iudaropa u e€ npumMeHeHNE HeJIeIs hitps://m.cdsoo.ru/88675918
. bu6mmoreka [IOK
43 Teopema [Tudaropa u e€ npumeHeHNE 22 Henmens https-//m.edsoo.ru/88675918
Bbu6nuoreka [JOK
44 T I1 & 22
eopema [Iudaropa u e€ mpumeHeHuE HeIels hitps-//m.cdsoo.rw/8867 Sabe
45 Teopema [Tudaropa u e€ npumeHeHNE 23 "enens
46 Teopema [Tudaropa u e€ npumeHeHNE 23 "enens
OnpeneneHne TPUrOHOMETPUUECKUX
T JbHUKA, TPUTOHOMETPUYCCKHU HeIels
peyr > TP P A https://m.edsoo.ru/88675d32
COOTHOIIIEHUS B PSIMOYTOIEHOM
TPEYTrOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUECKOE 24 Henens bubmmoreka [IOK
TOXIECTBO A https://m.edsoo.ru/88675144
49 OCHOBHOE TPUTOHOMETPUUYECKOE 25 enes
TOXIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE 25 Henens
TOXIECTBO
51 KonTponpHas padora o teme "Teopema 26 venenss  bubnmuoreka [JOK
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https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

[Mugaropa u Hayana TpUroHOMeTpHH"

https://m.edsoo.ru/8al1407e8

Brniucannble 1 IEeHTpanbHbBIE YIJIBI, YTOJI bubmuorexa [JOK
52 . . 26 Hemens
MEXIy KacaTeJIbHON U XOpI0i https://m.edsoo.ru/8a1415b2
Bnmcansbie 1 ieHTpalIbHEBIC YTIIBL, YTOJI bubmanoreka [JOK
53 H ? yur yr 27 Henens 1
MEXIy KacaTeJIbHOU U XOPI0H https://m.edsoo.ru/8a141940
Bnucannbie 1 IieHTpalbHbIC YIJIBL, YTOJI Bbu6nmuoreka [JOK
54 H 13 yvr T 27 wenens H
MEXy KacaTeJIbHON U XOpI0i https://m.edsoo.ru/8al141b34
55 Yrael Mexay XOopAaMu U CEKYIIMMU 28 Henens
56 Yrael Mexay XOpAaMu U CEKYIIMMU 28 Henens
BrircanHble 1 OnMCaHHBIE
57 R 79 Bbu6nmmoreka [JOK
YEeTBIPEXYTONLHUKH, UX MIPU3HAKH U Heens
. pexyT P https://m.edsoo.ru/8a140f86
CBOMCTBA
Bnucannble u onucaHHble
58 . 29 bu6mmoreka [IOK
YEeTBIPEXYTONLHUKH, UX MIPU3HAKH U Heens
. pexyT P https://m.edsoo.ru/8al1416d4
CBOMCTBA
Brnucannble u onucaHHble
59 CTEIDEXVEO sHa 30 Hexe bu6mmorexa [IOK
YeThIPEXYTOJIbHUKH, UX MPU3HAKH U Heaens
B pexyr p a https://m.edsoo.ru/8al416d4
CBOICTBa
IIpuMeHeHre CBOMCTB BIIUCAHHBIX U
60 ONMCAHHBIX YETHIPEXYTOJIBLHUKOB MIPU 30 nenenst
pElIeHUH TeOMETPUUECKUX 3a7au
IIpuMeHeHre CBOMCTB BIIUCAHHBIX U
61 OIIMCAHHBIX YETBIPEXYTOJILHUKOB IIPU 31uenens
pEeLIEHUN T€OMETPUUYECKUX 3a]1a4
B3anMHOe pacnonoxeHue 1Byx bubmmoreka [IOK
62 B 31 "Henens
OKpY’KHOCTEH, 001I1e KacaTeIbHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHOCTEM 32 menenss  bubmmoreka [JOK
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https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
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https://m.edsoo.ru/8al410a8

KonTtponbnas padota mo teme "YTsl B

64 OKpYyKHOCTH. Briuca € 1 OIuca € 1 32 Hene bubmorexa [IOK
HOCTH. BIIMCaHHBIE U OTIUCAHHBI HEIEIs
by " A https://m.edsoo.ru/8al41c88
YEeTHIPEXyTOJIbHUKHI
. H;)B;TO(I))GHI/IG :;H(;BHI;X n;)clz)mﬁ U 1 _— BuGmorexa LIOK
METOAOB Kypeop UH (IACEOn, Heact https://m.edsoo.ru/8al41ddc
000011IeH1Ee 3HAHWIT
o H;)B;TO(I))GHI/IG ((:);DH(;BHI;X n;)clz)mﬁ U 1 N BuGmorexa LIOK
METOAOB Kypeop UH (IACEOn, Heact https://m.edsoo.ru/8al41efe
000011IeH1Ee 3HAHWIT
bu6 OK
67 Hrorosast KoHTpoOJbHASA paboTa 1 34 nenens hEDsJ,I:I/d/(r)rTl.e;jscl)lo.ru 132142368
METOJIOB B7U B HEIEIs
HOB VP . ’ A https://m.edsoo.ru/8al420ac
00001IeHnEe 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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MPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA30OBATEJIbHON ITPOT'PAMMBI

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6

['eomeTpus

6.1

Pacno3naBath OCHOBHBIC BUbI LICTI)IpéX}’l"OJ'IBHI/IKOB, nux OJICMCHTHI,

MMOJIB30BATHLCS UX CBOMCTBAMHU Ipu pCHICHUN I'COMCTPUUCCKHUX 3a1a41

6.2

[IpuMeHsTh CBOMCTBA TOYKHM MEPECEUCHHs] MEIUaH TpEeyrojbHUKa (LEeHTpa

Macc) B PEIICHUH 3a7a4

6.3

Brnaners noHATHEM CpeHEN TMHUM TPEYTOJIBHUKA U TPANCLMK, IPUMEHATh X
CBOMCTBA IIPU PELICHUM IeoMeTpuuYecKux 3anad. Ilonb3oBarbes TeopeMon
Qajieca ¥ TEOpeMOW O MNPONMOPLHMOHANBHBIX OTpE3KaX, NPUMEHATh UX I

PCHICHUA MTPAKTUYCCKUX 3aaa4

6.4

[TpuMeHsTh NMpU3HAKU MOJ0OUSI TPEYTOJbHUKOB B PEUICHHMH T€OMETPHUYECKHUX

3aaad

6.5

[Tonmp3oBatbess Teopemoit Iluaropa uist pelieHHss TEOMETPUYECKUX U
IIPAKTUYECKUX 3a1ad. CTpOMTH MaTeMaTHYECKyl0 MOJEIb B IMPAKTUYECKUX
3a/1a4ax, CaMOCTOSTEIBHO JeJaTh 4YepTEX M HAXOAUTh COOTBETCTBYIOLIHE

JUIMHBI

6.6

Bnagerp moOHATHMSMU CHUHYCAa, KOCHHyca M TaHIE€HCa OCTpPOro yria
NPSIMOYTOJIBHOTO ~ TpeyroibHuKa. [lonb30BaTbcsl STUMM TMOHATUSIMH IS

PEIICHHU ITPAKTUYCCKUX 3aaa4

6.7

Beraucisate (pa3nuuHBIMUA CTIOCOOAMH) TUIOMIAAL TPEYTOJbHHUKA W TUIOIIAIN
MHOTOYTOJBHBIX (Uryp (MONB3YsICh, TJE HEOOXOAUMO, KAJIBKYIATOPOM).

[TpuMeHsTH MoydYeHHbIE YMEHUS B MPAKTHUECKUX 3a/1a4ax

6.8

Bnagerp NOHATHAMH BIMCAHHOTO M IEHTPAJIbHOIO YIJIA, HCIOJB30BaTh
TEOpPEMbl O BIHMCAHHBIX YIJIAaX, yrilax MEXIy XOoplIaMH (CeKyIIMMH) U Yriie

MEXy KacaTeJIbHOM U XOpJ0M IPU PELICHUH T€OMETPUIECKUX 3a1a4

6.9

Biagers NOHATHEM OIMCAaHHOIO YETHIPEXYTOJIbHUKA, MPUMEHATH CBOMCTBA

OMKMCAHHOTO YEThIPEXYTrOJbHUKA IPU PEIICHUH 3a7a4

15




6.10

HpI/IMeHHTI) IMOJIYYCHHBIC 3HAaHHA Ha IPAKTHKE — CTPOUTH MATEMATHUYCCKHUE

MOJCIHN a4 3aJad peaanofx'I JKU3HU W TNPOBOAUTH COOTBCTCTBYIOIIUC

BBIUMCJICHHUS] C TPUMEHEHHEM MOJ00MSI U TPUTOHOMETPHUH (TIOJb3YSCh, T

HE00X0IMMO, KaJIbKYJISATOPOM)
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KUIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUS

6 ['eomeTpus

6.1 UYetpipéxyronpHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpssMoyronpHUK, pOoMO, KBaJpaT, X MPU3HAKUA U CBOHCTBA

3 Tpanemnusi, paBHOOOKas Tpamemnusi, €€ CBOWCTBa W mpu3HAKW. I[IpsiMoyrojbHas
' Tpaneuus

6.4 Meron yaBoenust Mmeauansl. LlenTpansHas cummetpus. Teopema daneca u Teopema o
' MPOMOPIUOHAIBHBIX OTPE3KAX

6.5 Cpennue TMHUM TpEeyrojbHUKa U Tpaneuuu. LlenTp macc TpeyrojibHHUKa

6.6 [lonoOue  TpeyrosbHUKOB, KodpduuueHT moxobus. [lpusHakum  momoOus
' TpeyroiabHUKOB. [IpuMeHeHne nogo0us mpu pereHu NpakTHYeCKuX 3a1a4

6.7 DopMyIIbl TSI TUIOIIAAM TPEYTOIbHUKA, TTapajuiejiorpaMmma, poM0a 1 Tparemun

. CroiicTBa momanaei reomerpudeckux ¢uryp. OTHOIIEHHE IUIONMIAIeH MOJ00HBIX
' uryp

6.9 Brruncienne miomnianei TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTOl Oymare

6.10 Teopema Iludaropa. [Ipumenenne Teopemsl [Tudaropa mpu pemeHnn NpakTHIECKUX
' 3a1a4y

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yria MpsIMOYTrOJIbHOTO TpeyrojbHuka. OCHOBHOE
6.11 TPUTOHOMETPUIECKOE TOXKIECTBO. TpuroHomerpuyeckue QpyHkimu yriaoB B 30°, 45°
u 60°

6.1 BriucanHbIe ¥ LIEHTPAJIBHBIE YIJIbL, YTOJ MEXAY KacaTeJIbHOU U XOPAOH. YTIIbI MEXKIY
' XOpJIaMHU U CEKYIUMU

6.13 Brniucannbie 1 ONKMCaHHbBIE YETHIPEX YTOIbHUKHI

614 B3auMHoe pacmnonokeHue ABYyX OKpyxkHocTel. Kacanme oxpyxkHocteir. OOmiume

KacaTeJIbHbIE K IBYM OKPYXXHOCTSIM
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IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM IMPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJIbTATAM OCBOEHHS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHusA
Ha ocHOBe PI'OC

YMeHue onepupoBaTh MOHATUSIMU: MHOXKECTBO, MTOJAMHOKECTBO, ONEpaluy HaJl
MHOKECTBaMHU; yMEHHME OINEepUPOBATh MOHATHAMH: Tpad, CBI3HBIM Trpad,
JIEpeBO, IUKJI, MPUMEHSTh WX MPU PEHICHUH 3a/lay; YMEHHE HCIOJIb30BaTh
rpaduyueckoe MpeaCcTaBICHUEe MHOXKECTB JIJIsl OMMCAHUS PEeaTbHBIX MPOLECCOB U

SIBIICHU, IPY PEIICHUH 3a/1a4 U3 JPYTUX YU4eOHBIX IPEIMETOB

YMeHue onepupoBaThb MOHSTHUSIMH: OINpeAeNieHue, akKcuoma, Teopema,
JI0OKa3aTelIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOXKHBIE BBHICKA3bIBAHMUS,
IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPULIAHUS

BBICKA3bIBaHUU

YMeHue onepupoBaTh NOHATUSAMH: HAaTypalbHOE YHCIIO, IPOCTOE U COCTABHOE
YHCII0, JCNUMOCTh HATypaTbHBIX YHCEN, MPU3HAKU NETUMOCTH, IeJI0e YHCIIO,
MOJyJIb YUCIIa, OOBIKHOBEHHAs APOOb M JeCATUYHAsA ApoOb, CTAHAAPTHBIA BU]
YHCIa, PAlMOHAIBHOE 4YHCIO, WPPAlMOHAIBHOE YHCIO, apu(METHIeCKHi
KBaJpaTHBI KOPEHb; YMEHHE BBIMOIHATH JACHCTBUS C YUCIIaMH, CPABHUBATH U
yIOpSI0UMBATh YHUCIA, TPEACTABIATh 4YHCIa HAa KOOPAWHATHOW MPSMOH,
OKpYIJIATh YHUCIIA; yMEHUE JejaTh MNPUKUAKY U OIEHKY pe3yibTara

BEIYHCIICHUN

YMeHue omnepupoBaTh HOHSATHAMH: CTENEHb C IENbIM  IIOKa3aTeleM,
apu(MeTHUECKUI KBaJpaTHBI KOpPEHb, MHOTOWIEH, ajreOpandeckas ApoOb,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATYypaJbHOW CTENEHU OOJbIIEC EIMHUIIBI,
YMEHUE BBIIOJIHATH pacy€Thl Mo opmMynam, mpeoOpa3oBaHus IEIbIX, APOOHO-
pallMOHANBHBIX ~ BBIPAXKCHUH W  BBIPQKEHHH C KOPHAMH, pas3JIOKCHHE
MHOTOWJIEHAa Ha MHOXHWTEJIM, B TOM YHCIE C HCHOJIb30BaHHEM (HOpMyI

Pa3HOCTH KBaJpaTOB U KBaJipaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTrh MOHSITUSIMH: YHCIIOBOE PaBEHCTBO, YPABHEHHUE C OJIHOM
IIEPEMEHHOI, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOI; yMEHHE
pemath JIMHEWHbIE M KBaJpaTHbIE YypaBHEHHUS, JpOOHO-pallMOHANbHbBIE

YpaBHEHUs C OJHOM IIEPEMEHHOM, CUCTEMBI [BYX JIMHEWHBIX YpPaBHEHWIA,
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JVHEWHbIE HEPABEHCTBA M UX CUCTEMBI, KBaJpaTHbIE U IPOOHO-pallMOHAIbHbIE
HEPaBEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUU 3a7ad U3
OpPYTHX IPEeIMETOB M  INPAaKTHYECKUX 3a4ad; YMCHHME HCIIONIb30BATh
KOOPJMHATHYIO MOpPSAMYI0 U KOOPAWHATHYIO IUIOCKOCTh Ui H300paKeHUs

pellIeHUI ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHnne omnepupoBaTh TOHATHSAMU: GyHKOMs, Tpaduk GyHKIUHA, HYIA
(GyHKUIMH, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs,
yObIBaHMS, HaWOOJbIIee W HaWMEHbIIEe 3HAYeHUs (YHKIUU; yMEHUE
OTIEpUPOBATH MOHATHIMHU: MPsMasi MIPOIIOPLIHUOHAILHOCTD, TUHEHHAST (YHKITHS,
KBaZpatuuHas  (yHKIusA, oOpaTHas MNPONOPIHUOHAIBHOCTh, IMapaboia,
rurnep0osia; yMeHue CTpOUTh Ipaduku (PYHKIHMA, UCIOIB30BaTh TpapuKH A
OTIPENIEIICHUs] CBOMCTB MPOIECCOB M 3aBUCHUMOCTEH, JJIsl PEIICHHs 3aaad u3
OPYTHX YYeOHBIX TPEIMETOB W pEAbHON IKH3HU; YMEHHE BBIPAXKAThH

dbopMynaMu 3aBUCUMOCTH MEXIY BEIMUYNHAMU

YMeHue onepupoBaTh MOHATHUSMU: IMOCIEAOBATEIbLHOCTh, apu(pMeTHUeCKas U
reoMeTpuyecKas MIPOTPECCUU; yMeHUe UCII0JIb30BaTh CBOICTBa
nociea0BaTeIbHOCTEH, POPMYJIIbI CyMMBI U OOIIETO YiIeHA MPU PEIIeHUH 3a]1ay,

B TOM YHCJIE 33124 U3 IPYTUX YUEOHBIX IPEIMETOB U PeabHON KU3HU

YMeHue pemarh 3aaydl pasHbIX TUIOB (B TOM YKCJIE Ha MPOLEHTHI, JOIH U
YacTH, JABWXKEHHME, PaboTy, LIeHy TOBapOB M CTOMMOCTb IOKYIOK M YCIYT,
HAJIOTH, 33/1a4H U3 O0JIACTH YIPABJICHUS JTMUYHBIMU U CEMEUHBIMU (PUHAHCAMN);
YMEHHME COCTaBIIATh BBIPA)KCHHS, YPABHEHHs, HEPABCHCTBA M CHCTEMBI IIO
YCIOBUIO  3aJa4M, HCCIEN0BAaTh IIOJYYEHHOE pEIICHME U OLICHUBATh

MPaBI0NO0I00HOCTH MOTYYEHHBIX PE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATUSAMH: (pUrypa, TOuka, OTPE3OK, MpsiMas, Jyd,
JOMaHasi, yrojl, MHOTOYTOJbHHUK, TpPEYrOJIbHUK, PpaBHOOEIPEHHBI WU
PaBHOCTOPOHHUM TPEYrOJbHUKH, TPSAMOYIOJbHBIH TPEYroJbHUK, MEINaHa,
OHCceKTprca M BBICOTa TPEYTOJIbHHKA, YETBHIPEXYTOJIbHUK, Mapajuieorpamm,
poMO, PSAMOYTOJIbHUK, KBAJpaT, Tpareuus; OKpYKHOCTb, KPYT, KacaTelbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (UTYpPAMU; YMEHUE pelIaTh 3a/ladi, B TOM
YHClIe U3 NOBCEIHEBHOM XM3HHU, HA HAXOXIECHNE N€OMETPUUYECKUX BEJIUYMH C

MPUMEHEHUEM U3yYEHHBIX CBOMCTB (UTYp U (HaKTOB

10

YMeHue  omepupoBaTh  NOHATUSIMH:  pPaBEHCTBO  (UIyp,  paBEHCTBO
TPEYrOJIbHUKOB; MapajuIebHOCTh M IEPHEHAUKYISIPHOCTh NPAMBIX, YroJl

MEXIy NPSMBIMH, MEPHEHAUKYISIp, HAKJIOHHAs, NMpoeKkuus, nopodue ¢uryp,
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M0/1I00HBIE TPEYTOJIbHUKH, CHMMETPHSI OTHOCUTEIBLHO TOUKH U MPAMOI; yMEHUE
pacro3HaBaTh PaBEHCTBO, CUMMETPUIO U Tof00ue (GUryp, napauieabHOCTh U

NEPIEeHIUKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHATHIMU: JJIUHA, PACCTOSHUE, yroJl (BelHYMHA yTia,
CHUHYC U KOCHUHYC YIJIa TPEYroJIbHHKA), IJIOIIA/(b; YMEHUE OLIEHUBATh pa3Mepbl
IPEIMETOB U OOBEKTOB B OKPYXAIOIIEM MUPE; YMEHUE NMPUMEHATH (POpPMYIIbI
nepuMeTpa M IUIOLAAM MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M ILUIOIIAIU
Kpyra, oObeMa NpSIMOYroJIbHOTO Tapajielenunena; yMeHUe MpPUMEHATh
MIPU3HAKU PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TPpUroHOMETPUYECKHE COOTHOIICHMS IJISl BBIUHCICHUS

JUIMH, PACCTOSIHUM, TUIOLIAIEH

12

YMmenue n3o00paxarb IIockue GUTypbl 1 X KOMOMHAILIUH, IPOCTPAHCTBEHHBIE
GuUrypsl OT pykH, ¢ HOMOLIbIO YEPTENKHBIX HHCTPYMEHTOB U DICKTPOHHBIX

CpCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY OITMCAHUIO

13

YMeHue omnepupoBaTh TMOHATUSIMHU: MPSMOYroJibHAsE CHUCTEMa KOOPJWHAT;
KOOpJMHATBHl TOYKHU, BEKTOP, CyMMa BEKTOPOB, IMpPOU3BEJCHHE BEKTOpa Ha
YUCIO, CKAJIPHOE MPOU3BEJICHUE BEKTOPOB; YMEHHE MCHOJIb30BaTh BEKTOPHI U
KOOpJMHATHI JUIsl IPEJICTABICHUS JAHHBIX M PEIleHUs 3a/ay, B TOM YHCIE U3

JPYrux yueOHBIX IPEAMETOB U PeaTbHOM KU3HU

14

YMeHue omnepupoBaTh MOHATHSAMHU: CTOJIOMKOBBIE M KPYTOBBIE AHMArpaMMBbl,
TaOIMIIBI, CpefHee apudMeThdeckoe, MenruaHa, HauOoJbllee U HauMEHbIee
3HAYEHMS, pa3Max YMCIOBOTO Habopa; yMEHHUE N3BJIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MH(OPMAIIMIO, TPEACTABICHHYI0 B Ta0iIWIax © Ha
JrarpaMMax, OTPaKaloIIylo CBOICTBA M XapaKTEPUCTUKU PEalIbHBIX MPOLIECCOB
U SIBIICHUH; yMEHHE paclo3HaBaTh W3MEHYMBBIC BEIMUYMHBI B OKPYXKAIOIIEM

MUpe

15

YMeHne  omnepupoBaTh  TMOHATHSAMHU:  CIYYalHBIA  ONBIT  (CIydalHBINA
OKCIIEPUMEHT), JIEMEHTAPHOE COOBITHE (DIEMEHTApHBIA UCXOM) CIYYaiHOTO
OMbITa, CIIy4ailHOE COOBITHE, BEPOSATHOCTb COOBITHSA; YMEHHE HAaXOJIUTh
BEPOATHOCTH CIIy4allHBIX COOBITUH B OMNBITaX C PaBHOBO3MOXHBIMU
JJIEeMEHTApHBIMU ~ COOBITUSIMH;  YMEHHE  pemaTh  3aJadyd  METOJIOM
OpPraHM30BaHHOTO Tiepedopa M C HCIOJB30BAHMEM TIPAaBHJIA YMHOXKEHUS;
YMEHHE OILICHUBATh BEPOSTHOCTH DPEaJbHBIX COOBITHI U SIBICHUMN, MMOHUMAThH
POJIb IPAKTHYECKH JOCTOBEPHBIX U MAJOBEPOSATHBIX COOBITHIA B OKPYXAIOIIEM

MHPE U B JKU3HU, 3BHAKOMCTBO C ITIOHATHUEM HE3aBUCUMBIX CO6BITPII>1; 3HAaKOMCTBO
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C 3aKOHOM OOJIBIIINX YHCEII U €TO POJIBIO B MAaCCOBBIX SBJICHHUAX

16

YMeHne BbIOMpaTh MOIXOANIANA M3YYCHHBIA METOM ISl PEIICHHS 3aayH,
IIPUBOAUTH NIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOLE U JKU3HU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, OIMCHIBATH
OTACJIIBHBIC BBIJAKOIIUCCS pe3yanaTbl, HO.Hy‘-IeHHBIe B XOAE€ pa331/1T1/1;1
MaTEeMaTHUKHU KaK HAyKH, TPUBOJAUTH MPUMEPHI MAaTEMAaTHYECKUX OTKPBITHHA U UX

aBTOPOB B OT€YECTBEHHOU U BCEMUPHON UCTOPUHU
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IHEPEYEHbB 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon

IIpoBepsieMblil 3JIeMEHT COIepPKAHUA

Yucia ¥ BEIYUCICHUSA

1.1

HaTypaJ'II)HI)Ie n 1eJIbIC YUCIia. HpI/ISHaKI/I JCIINMMOCTH L CJIBIX YHUCEI

1.2 OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TIPOLIEHTHI, OECKOHEUHBIE TEPUOANYECKHIE APOOH
1.3 PanmonaneHbie uncna. ApudMeTHndecKre oneparyy ¢ paiuoHaTbHBIMA YUCIIAMH
1.4 JleiicTBuTenbHbIC Yrcia. ApudMeTHIecKue onepanuu ¢ AeHCTBUTEILHBIMUA YHCIAMU
s [TpubnmkEHHBIE BBIYUCICHUS, TPaBUIa OKPYTJICHUS, MPUKUIKA U OIEHKA pe3ylibTara
' BBIUMCIICHU I
2 AnrebpanuecKue BHIPAKCHHS
2.1 BykBeHHbIe BhIpaKeHUs (BBIPAKCHUS C TIEPEMEHHBIMH )
25 Crenenb ¢ uenbiM nokasarenieM. CTeneHb ¢ pallMOHANBHBIM Moka3areneMm. CBoOMCTBa
' CTETeHU
2.3 MHorouseHsl
2.4 Anrebpandeckas 1po0b
) s Apudmerndeckuii KopeHb HaTypaJibHOM cTemneHu. JleicTBus c apudMeTHYECKUMH
. KOPHSIMH HAaTypaJbHOU CTENEHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 Llenbie u 1poOHO-paIIOHANbHEIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 Lenwie u 1poOHO-panOHaIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
33 Perrenue TekCTOBBIX 3a/1a4
4 Uucnoble mOCiIeI0BaTEIbHOCTH
4.1 IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEH
4.2 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIICHTOB
5 OyHKIHUH
Oyuk1us, crnocodsl 3amanus ¢GyHkiuu. ['padux Gyakmuu. Ob6macte ompeneneHus U
51 MHOKeCTBO 3HadeHwid (yHkumu. Hymu dyakinuu. [IpomMexxyTKd 3HAKOIIOCTOSTHCTBA.

[IpoMexxyTK MOHOTOHHOCTH (PYHKIUH. MaKCUMyMBbl M MHUHUMYMBI (DYHKITHH.

Haubonbiiee u HanMeHblee 3HaUeHne QYHKINN Ha IPOMEKYTKE
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KOOpI[I/IHaTBI Ha HpﬂMOﬁ " IJIOCKOCTH

6.1 Koopaunathas npsimas

6.2 JlekapTOBBI KOOPIMHATHI HAa TIJIOCKOCTH
7 I'eomerpus

7.1 ['eomerpuueckue GUrypsl 1 UX CBOMCTBa

7.2 TpeyroabHUK

7.3 MHOroyroiabHIUKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3MepeHnne reoMeTpru4ecKiX BETUINH

7.6 BexTopsl Ha m10CcKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA

8.1 OnucarenpHasi CTAaTUCTHUKA

8.2 BepositTHOCTB

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padsr
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IIpuaoxenne 1.
KOHTPOJIbHO-UBMEPUTEJIbBHBIE MATEPUAJIbI

Kontpouabnasi pabora Ne 1 no reme: «HeTbipexyroJabHUKN»

1. Huaronanu npsmoyrojgbHuka ABCD nepecekaercs B Touke O, ZABO = 36°. Haitaute yron
AOD.

2. HaitauTe yrael npsMOyTroJibHOM Tpaneuu, eCiau OJUH U3 €€ YIJIoB paBeH 20°.

3. CropoHbl napasuiesniorpaMmma oTHocATcs Kak 1 : 2, a ero nepumetp pased 30 cMm. Haitgure
CTOpPOHBI MapajuiesiorpaMma.

4. B paBHOOOKOI Tpamenuu cyMMa yriioB IpH 00JIbIIeM OCHOBaHUM paBHa 96°. Haiinute yribt
TpamenuH.

5. * Beicora BM, mpoBezenHas u3 BepimHbl yriia pomb6a ABCD o6pasyer co croponoit AB yron
30°, AM =4 cMm. Haiinute nyiuny auaronanu BD pom6a, eciiu Touka M nexut Ha ctopore AD.
Bapuanr 2

1. Huaronanu npsmoyroibHuka MNKP nepecekatorcst B Touke O, ZMON = 64°. Haiiqute yron
OMP.

2. Haiinure yriasl paBHOOOKO# Tparennu, eciu OJIMH 13 €€ yriioB Ha 30° GobIiie BTOPOTO.

3. Croponbl napasuienorpamMmma oTHocarcs kak 3 : 1, a ero nepumetp paseH 40 cm. Haitgure

CTOPOHBI MTapajljIeIorpaMmma.

4. B npsiMoyrosibpHOI Tpanenuu pa3HoCTh YITIOB P OHOM M3 OOKOBBIX CTOPOH paBHa 48°.
Haitaure yraer Tpanenuu.
5. * Beicora BM, mpoBezenHas u3 BepimHbl yriia pomb6a ABCD o6pasyert co croponoit AB yron

30°, puna aguaroHanu AC paBHa 6 cMm. Haiinute AM, ecnu Touka M JIEKUT HA TPOIOTIKEHUHA CTOPOHBI
AD.

KonTtpoabnas patora Ne 2 «IIpu3Haky moaoous TpeyroJbHUKOB)

Bapuanr 1

1. Hano: £A = 2B, CO =4, DO =6, AO =5 (puc. 7.54). Haiitu: a) OB, 6) AC, BD: B) Saoc, Seop.
2. B tpeyronsuuke ABC AB =4 cm, BC =7 cM, AC = 6 cM, a B TpeyrosibHuke MNK MK = 8 cmM,
MN =12 cm, KN = 14 cm. Haiigute yrael Tpeyroasauka MNK, eciu £A = 80°, £B = 60°.

3. IIpsmas nepecekaer ctopoHbl TpeyroiapHuka ABC B Toukax M u K coOTBETCTBEHHO Tak, 4TO
MKJ|AC, BM : AM = 1 : 4. Haiinute nepumetp tpeyronpbHuka BMK, eciu nepumerp tpeyronbanka ABC
paBeH 25 cM.

4. * B trpanenuun ABCD (AD u BC ocHoBanue) nuaronanu nepecekarorcs B Touke O, AD = 12 cwM,
BC = 4 cm. Haiinure miomaas tpeyronsauka BOC, ecnu miomaas Tpeyronsauka AOD pasna 45 cm?.

24



B
C P
o M
A D E
Puc. 7.54 Puc. 7.55
Bapuanr 2

1. Hano: PE|NK, MP = 8, MN = 12, ME = 6 (puc. 7.55). Haiitu: a) MK; 6) PE : NK; B) Smre :
SMNK.

2. B AABC AB =12 cm, BC = 18 cm, £B = 70°, a B AMNK MN = 6 cm, NK =9 cm, 2N = 70°.
Haiigute cropony AC u yron C tpeyronsauka ABC, ecnmu MK =7 cm, 2K = 60°.

3. Otpesku AB u CD nepecekatorcs B Touke O Tak, yto £ZACO = £2BDO, AO : OB = 2:3. Haiinute
nepumetp TpeyroyibHuka ACO, ecnu nepumerp Tpeyroibaruka BOD pasen 21 cwm.

* B tpaneniun ABCD (AD u BC ocHoBaHus) AnaroHany nepecekarotcs B Touke O, Saop= 32 cM?, Spoc =
8 cM>. Haiiire MeHbIIIee OCHOBAHHE Tparmenuu, eciiv 0oJbIIee u3 HUX paBHo 10 cMm.

KonTpoabHas padora Ne3 mo teme: «Ilmomaaby».

1. CropoHa TpeyrojpHHKa paBHA 5 CM, a BBICOTA, MPOBEJICHHAS K HE, B BA paza O0JIbIIE CTOPOHBI.
Haitaure nomans TpeyroibHUKa.

2. KaTeTbl npsiMOyrosibHOrO TpeyrosibHUKa paBHbI 6 ¢cM U 8 cMm. HailauTe runorenysy u miomaib
TPEYrOJIbHUKA.

3. Haiinure niomans u nepumetp pom0Oa, eciy ero JuaroHain paBHsl 8 cm u 10 cm.

4. * B npsmoyronsHoit Tpanermi ABCK Gombirast Gokoasi cropona pasra 3V2 cm, yron K pasen
45°, a Beicota CH genut ocHoBanne AK nononam. Haliiure miomans Tpanemuu.

Bapuanr 2

1. Cropona TpeyroipHuKa paBHa 12 cM, a BbICOTa, IPOBEIEHHAs K HEW, B TPU pa3a MEHBIIE BBICOTHI.
Haitaure nomans TpeyroibHUKa.

2. OpvH U3 KaTeToB MPsIMOYTOJIBHOIO TPEYrojbHUKA paBeH 12 cMm, a runoteHy3a 13 cm. Haiinure
BTOPOI KaTeT U IJIOUIa/Ib TPEYTOIbHUKA.

3. Juaronanu pom6a paBubl 10 cm u 12 cm. Haitaute ero miomanp u mepuMerp.

4. * B npsimoyromneHo# Tpaneruu ABCD 6onbiras 6okoBasi cTopoHa paBHa 8 ¢M, yroi A pasen 60°,

a Beicota BH nenut ocHoBanue AD nonosiam. Haligute momaas Tpanemum.
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KonTtpoabsnas padora Ne 4 «Teopema IIudaropa u Hayaja TPUrOHOMETPHI»

Bapuanr 1

1. dnaronanu pom6a 16 cm u 50 cm. Haiinure cropony pomba

2. Haiigute cropony AC tpeyronsauka ABC, ecnu BC =4 cm, AB =3 cm, yron B pasen 90 rpaaycos.
3. B npamoyroasHoM TpeyroasHuke yroy C pasen 90 rpagycos, AB =50 cm, AC =32 cm

Yemy paBeH cos A?

4. Yemy paBen cos 60,sin 30,tg 45

5. OcHOBaHMEe paBHOOEAPEHHON Tpanenuu paBHbl 14 cMm u 32 cMm.00koBast ctopona 17 cm. Haiinure
BBICOTY Tpamnenuu

Bapuanr 2.

1. Inaronanu pom6a paBubl 12 cM u 18 cM. Haligute ctopony pomba

2.Haiiaute cropony BC npsmoyronsHoro tpeyroasHuka ABC. Eciau yron A npsmoit, AC=4 cm, AB=6
cM

3. B mpsmoyronsHOM Tpeyronbauke yroa C paBen 90 rpagycos, AC =28 cm, AB=36 cM.uemy paBeH sin
B?

4. Yemy paBeH sin 45,ctg 60,cos 30

5. OcHoBanust paBHOOEIPEHHOM Tpanenuu paBHbl 19 u 27, 60koBas cropoHa-5 cMm. Haitnure BoicoTy
Tpamnenuu?

KonTtpoabsnas padora Ne 5 «OkpykHOCTB)»

Bapmuanr 1

1. AB u AC — oTpe3KkH KacaTelbHbIX, TPOBEICHHBIE K OKPY>KHOCTH paaunycom 9 cm. Halinure
nHbl 0Tpe3koB AC u AO, eciiu AB = 12 cwm.

2. Hano: UAB : UBC =11 : 12 (puc. 8.178). Haiitu: 2BCA, 2BAC.

3. Xopasl MN u PK niepecekatorcst B Touke E tak, uto ME = 12 cm, NE = 3 cm, PE = KE. Halinute
PK.

4. * Okpyx)HOCTB ¢ 1IeHTpoM O u panuycoMm 16 cm onrcana okoso Tpeyronbanka ABC Tak, 4to
20AB =30°, £OCB = 45°. Halinute croponsl AB u BC TpeyronapHuka.

Bapuant 2

1. MN u MK — oTpe3ku kacaTenbHbIX, IPOBEIEHHBIE K OKPYXHOCTHU paguycoM 5 cM. Haiinure MN
u MK, ecotu MO =13 cm.

2. Hano: UAB : UAC =5 : 3 (puc. 8.179). Haiitu: £BOC, £ABC.

3. Xopasl AB u CD nepecekarorcs B Touke F tak, uto AF =4 cM, BF = 16 cM, CF = DF. Haiinute
CD.
4. * OkpyxHOCTB ¢ 1IeHTpoM O 1 paguycoMm 12 cm onucana okoio Tpeyroibanka MNK Ttak, 4to

£MON = 120°, ZNOK= 90°. Haitgute croponst MN u NK TpeyrosnbpHuka.
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HTorosasi kKoHTpoJIbHaAsi paboTa 10 reoMeTpHH 3a 8 Kiace

Bapuanrt 1
1. BoxoBast cropoHa paBHOOEIpEHHOTO TpeyroyibHuKa paBHa 10 cM, a ero ocHoBaHue 12 cwm.
Haiigure ero miomans.
2. buccektpuca yrina A napauenorpamma ABCD genut cropony BC na orpesku BK u KC, paBHbie
COOTBETCTBEHHO 8 cM U 4 cM. HaiinuTte nepumeTp napajienorpamma.
3. B tpanenuu ABCD yrnel A u B npsimbie. /lnaronans AC — Ouccektpuca yria A u paBHa 6 cM.
Haitaure nnomans tpanenuu, eciu yroja CDA pasen 60°.
4. B oxpyxnHoct mpoBeneHs! Ase xopasl AB u CD, nepecekatommuecs B Touke K, KC =6 cm, AK =
8 cm, BK + DK =28 cm. Haiaure nnnasl BK n DK.
5. KBanpar co ctopoHoii 8 cM onucan okoj10 OKpyxHocTd. HaitguTe niomanb npsiMOyroiabHOro
TPEYrOJbHUKA C OCTPBIM yIiioM 30°, BIUCAHHOTO B JAHHYIO OKPY>KHOCTb

Bapuanr 2
1. BokoBast cropoHa paBHOOEIPEHHOTO TPEYTroJIbHUKA paBHa 13 cM, a ero Meauana, mpoBeIeHHast K
OCHOBaHMIO, paBHa 5 cM. HaiiguTe mmonaas U nepuMeTp TPEyroJbHUKA.
2. Jmnaronanu pomOa paBHBI 8 cM U 6 cM. Halinmute mepumeTp | miomaas pomoa.
3. B paBrHoGenpennoii Tpaneunu ABCD auaronans AC nepnenaukyisipaa 6okoBoi cropore CD.
Haitgure nnomans tpanenuu, eciu yroid CAD pasen 30°, AD =12 cm.
4. B okpyxnHoct poBeaens! Ase xopabl AB u CD, nepecekatomuecs B Touke M, MB = 10 cm, AM
=12 cm, DC =23 cm. Hatigure mymmaer CM i1 DML
S. [IpsiMOyronbHBIN TPEYTOJIBHUK C KaTeTaMu 4 ¢M BIIMCaH B OKPYKHOCTb. HaliquTe miomanb

IIPABUJIBHOTO IIECTUYTOJIbHUKA, OMMCAHHOTO OKOJIO JAHHOW OKPY’KHOCTH.
Kpurtepun oneHuBaHns KOHTPOJBHBIX padoT:

OTtMmeTKa «5» CTaBUTCS, SCIIH:

> paboTa BBIMOJIHEHA TOTHOCTHIO;
> B JIOTUYECKHUX PACCYKJIEHUAX U 000CHOBAHWH PEIICHUs HET MPOOETIOB U OMHUO0K;
> pelieHre HEe COAEPKUT HEBEPHBIX MaTeMaTHUYECKUX YTBEPXKICHHH (BO3MOXXKHA OJHA

HETOYHOCTh, OIKCKA, KOTOpash HE SBJISCTCS CIECICTBHEM HE3HAHWS WIM HEMOHUMaHUs Y4eOHOTO
MaTepuaia).
OTMmeTKa «4» CTaBUTCS B CIEAYIOMIMUX CIyqasx:

> paboTa BBHIMOJNHEHA TOJIHOCTHIO, HO OOOCHOBAaHHS INAroOB PELICHHUS HEAOCTATOYHBI (€CIU
yMeHHe 000CHOBBIBATH PACCYXKICHUS HE SBISUIOCH CIEIMATbHBIM 00BEKTOM IMPOBEPKH );

> JIOTYIIIEHBI OJTHA OIMOKA WM €CTh JIBa — TPHU HEJA0YETA B BBIKJIAIKAX, PUCYHKAX U YyepTekax
nu rpadukax (eciu 3TH BUABI paObOT HE SBIISIUCH CIIEUATbLHBIM 00BbEKTOM MPOBEPKH);

> BBINOJIHEHO 0€3 HEJJ0YETOB HE MEHEEe TPEX YETBEPThIX 3aJaHUH.

OtMmeTKka «3» CTaBHUTCS, SCIIH:

> JOMyIIeHO Oosiee OqHOW OmWMOKM WM Oojee IBYX — TpeX HEIOYETOB B BBIKJIAJKAX,

yepTekax Wik rpadukax, HO OOydaroIHiics o0JamaeT 00sA3aTeIbHBIMA YMEHUSMH IO TPOBEPSIEMOM
TeMe,

> 0e3 HeJI0UETOB BHITIOJIHEHO HE MEHEE TTOJIOBUHBI PAOOTHI.

OTMeTKA «2» CTaBUTCS, SCIIN:

> JIOTYILIEHbI CYIIECTBEHHbIE OMIMOKH, MTOKA3aBIINe, YTO yJaluiics He o0aaaeT 00s3aTeIbHBIMU
YMEHUSAMH 110 JaHHOHN TEME B IIOJIHOM MepeE;

> MIPaBWJIbHO BBINOJIHEHO MEHEE MOJIOBUHBI PaOOTHI.
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IIpunoxenune 2. TEMbI IIPOEKTOB

AKcHOMaTH4eCcKON ITOCTpoeHNEe reoMeTpun EBKkinaa 10 COBpEMEHHOCTH.

BecriogooHoe momobdue
B3aumocBsI3b apXUTEKTYphl 1 MAaTEMaTUKU B CHMMETPHH.
Brnncannble U onycaHHbIE OKPYKHOCTH
BrnircanHble ¥ OMMCAHHBIE YETHIPEX YT OIbHUKH.
['eomeTpus u UCKYCCTBO.
HenpTounn
3ameuaTeNbHbIE KPUBBIE
3aMeyvarenbHble TOUYKU TPEYroJIbHHKA.
Kpatkuii ouepk pedarenbHocTH Apxumena
[TonoGue B OBITY
[TomoGue unm nckyccTBO (Ha MpuMepe paboT XyI0KHHUKOB).
HecrangapTHble 3a1a41 110 T€OMETPHUH.
[Tapannenorpamm Bapunsona
[TapkeTs! 1 GOpAIOPHI
[TenanbHbIN TPEYroJIbHUK
[Tudarop u ero Teopema
[Tudarop u ero mxoa.
IInpaMubl B apXUTEKTYpe.
[Tnomanu duryp

[TpumeHeHne nog00us TPEYTOJIbHUKOB IPU U3MEPUTEIBHBIX padoTax.

Pemenue 3agau Ha mocTpoeHHUE.

CriocoObl HaXOXKACHUS IPUOTUKCHHBIX 3HAUCHUH YUCIIa .
VY IuBUTENBHBINA KBAIpaT

YeThIpexyroJbHUKN Ha KayKJOM IIary.

Yucno In

OTOT YAUBUTEIBHO CUMMETPUYHBIN MUP.
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

I'eomerpus 7-9 kmace/ Artanacsa JI.C., bByry3os B.®., Kanomues C.b., [To3usak 3.I'., Oquna U.W. u
npyrue, AkunoHepHoe oo6mectBo «M3natenscrBo «IIpocsemenue» 2019

METOAUYECKHUE MATEPUAJIBI J1JIsA YUUTEJISA
I'eomeTpus. MeToauueckue peKOMEHIaMU. 8 Kiacce : yuel. mocobue ass o0mieo0pa3oBar. opranu3auit

/ [J1. C. AtanacsiH, B. @. byry3os, 0. A. I'na3zkoB u ap.]. — M. : [Ipocsemienue, 2015.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://interneturok.ru/article/uroki-matematiki
http://www.ctege.org/
http://mathege.ru
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