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IHOACHUTEJIBHAA 3AIIUCKA

I'eomeTpus Kak OAMH M3 OCHOBHBIX Pa3J€lOB IIKOJBHOM MAaTE€MaTUKH, UMEIOLIUN CBOEH LEJbIO
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 nenbro u3ydeHust TeOMETPUU SABIISIETCS UCIIOJIB30BAHNE €€ KaK MHCTPYMEHTA IPU PELICHUHN
KaK MaTeMaTU4YeCKUX, TaK U MPAaKTHUECKUX 3ajay, BCTPEUAIONINXCsA B peanbHOM ku3Hu. O0ydaromumiics
JOJDKEH HAYYMTHCS ONPENEIUTh TeOMETPUYECKYI0 (UTypy, OmucaTh CIOBaMHU JAaHHBIM 4YepTEX WU
PUCYHOK, HAlTH IJIOLIaJb 3€MEJIBHOTO Y4acTKa, PACCUUTaTh HEOOXOIUMYIO IJIMHY ONTOBOJOKOHHOTO
kabenst wiam TpeOyemble pa3Mepbl Tapaxa JUisi aBTOMOOWIS. OTOMY COOTBETCTBYET BTOpasd,
BBIYMCIIMTENIbHAS. JIMHUS B M3y4eHHH reomerpuu. lIpw pemeHnn 3agad NpakTUYECKOTO XapakTepa
00yYaroImuicsl YIUTCS CTPOUTh MaTeMaTHUYECKUE MOJETH PealIbHBIX JKU3HEHHBIX CUTYaIUil, TPOBOIUTH
BBIUHCIIEHUS U OLICHUBATh aJIEKBATHOCTh MOJIYYEHHOIO PE3yIbTaTa.

Kpaiitne BaxHO mOAYEPKUBATH CBA3M TEOMETPUU C JAPYTUMU Y4eOHBIMU IpeAMETaMH,
MOTHBHUPOBATh HCIOJB30BaTh OMNPECIIEHUS TC€OMETPHUUECKUX (UTYyp 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.

VYueOnsii Kypc «l'eoMeTpusi» BKIIOYACT CIEAYIONIME OCHOBHBIC pa3/ielibl  COJCPKAHUS:
«["eomeTprudeckue (GUTYpsl U MX CBOWCTBa», «3MepeHHE T€OMETPUUYECKHX BEIMYMHY», «JlekapToBbI
KOOPAMHATHI Ha TUIOCKOCTHY, «BeKTopb», «JBHKeHHs mIockocTny, «IIpeodpazoBaHust mogo0us.

Ha u3yuenne yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacos (2 yaca B
HeJeno), B 8 kiracce — 68 yacoB (2 yaca B Henenio), B 9 kiacce — 68 yacoB (2 yaca B HEACIIO).



COJAEP/KAHUE OBYYEHUA
8 KJIACC

UYerslpéxyronsuuku. Ilapamnenorpamm, ero npusHakd U CcBOMcTBA. YacTHble ciydau
napajieIorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPHU3HAKK U cBoicTBa. Tpaneuus, paBHOOOKas
Tpaneuus, e€ CBOMCTBa U Npu3HaKku. [IpsimoyronpHas Tpanenus.

Meron yaBoenuss Menuanbl. lLlenTpansHas cummerpus. Teopema Daneca u  Teopema o
IIPONOPLIMOHAJIBHBIX OTpE3KaXx.

CpenHue TMHUM TpEYrojabHUKa U Tpanenuu. LleHTp Macc TpeyroibHUKa.

[Togobue TtpeyronpHukOB, KodhdumenT mnoxodus. I[lpu3Haku 1OMOOUS TPEYrOIHLHUKOB.
[Ipumenenue mogooust MpH pelIeHUH MPAKTUUECKUX 3a7au.

CpoiictBa mromaaeil reomerpudeckux ¢uryp. DPopmynsl UIS  IUIOMIAAM  TPEYroJbHHKA,
napasiesniorpaMma, pom6a u tpamnenui. OTHOIIEHUE MJI0MIAAeH MOT0OHBIX QUTryp.

Brruncnenue miomazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaToil Oymare.

Teopema I[Tudaropa. [Ipumenenue reopemsl [Iudaropa npu penieHuH MPaKTUYECKUX 3a/1a4.

CuHyCc, KOCHMHYC, TaHI€HC OCTpOTrO yrja MpsSMOYIOJbHOIO TpeyroibHUKa. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. Tpuronomerpuueckue GyHkuuu yriaos B 30, 45 u 60°.

Brniucannsie v LIEHTpaJIbHBIE YIUIBI, YTOJ MEXKIY KacaTeIbHON M XOPAOM. YTJIbl MEXAY XOpAaMHu U
cekymuMu. BnucanHele U onMcaHHbIE YETBHIPEXYTOJbHUKH. B3auMHOe pacmnosokeHwe ABYyX
okpyxHocteil. Kacanue okpyxxnocreil. O0mmue KacaTeiabHbIe K IBYM OKPYKHOCTSIM.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA IPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE  pe3yJabTaThl  OCBOSHHS  Nporpammbl  ydeOHoro kypca  «['‘eomerpus»
XapaKTepU3yIOTCs:

1) narpuoTuyeckoe BOCIMTAHHE:

MPOSIBJICHUEM HMHTEpeca K MNPOLUUIOMY M HACTOSIIEMY POCCUMCKON MAaTeMaTHKH, LIEHHOCTHBIM
OTHOILLIEHUEM K JOCTHXKCHMSAM DPOCCUHMCKUX MATEMATHUKOB U POCCUMCKOM MaTeMaTHYECKOW IIKOJBI, K
MCIOJIb30BAHUIO 3TUX JOCTHKEHHUH B IPYrUX HayKaxX W MPUKIATHBIX cepax;

2) rpaxaaHCcKoe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEM TpakJaHWHA W pealn3allil  ero Ipas,
MPEJICTABJICHHEM O MAaTEeMaTHYeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIeAyp TpaKIaHCKOro oOmecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
ATUYECKHX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM TNPUMEHEHHEM JTOCTHKEHUM HayKu, OCO3HaHUEM
BKHOCTU MOPAJIbHO-3THUECKUX MPUHIIUIIOB B IEATEILHOCTH YYEHOTO;

3) TpyaoBOEe BOCIIUTAHHE:

YCTAaHOBKOW HAa AaKTHUBHOE YydYacTHE B pEUICHUHM MPaKTUYECKUX 3aJad MaTeMaTH4ecKOn
HAIpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEeMaTHYECKOro 0Opa3oBaHUs HA MPOTSHKEHUU BCEH JKU3HU
JUISL YCHENIHON TPOo(eCcCHOHANBLHOM NEATEThHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBEIOOPOM U MOCTPOCHHEM HHIWBUIYaTbHOW TPACKTOPUU OOpA30BaHUS U KU3HEHHBIX IUIAHOB C YU4ETOM
JUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCIIUTAHME:

CIOCOOHOCTBIO K AMOIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MATEMATHYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHU, YMEHUIO BUIETh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIlNel B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MpPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOABI U 00IIEeCTBa, MOHMMAHHEM MAaTeMaTUYeCKON HAyKH Kak
cdepbl YeIOBEYECKON NEesITeNHOCTH, ITANOB €€ Pa3BUTUS M 3HAYMMOCTH JJISl PA3BUTUS ITUBUIIH3AINH,
OBJIAJICHUEM S3BIKOM MaTeMAaTUKH M MaTeMaTU4YeCKOH KyJIbTYpOW KaK CpEeICTBOM IO3HAHMS MUDA,
OBJIaJICHHEM MPOCTEUIITMMH HaBBIKAMU HCCIIEIOBATENbCKON AESITETbHOCTH;

6) ¢usnueckoe BocnMTaHUe, (POPMHUPOBAHUE KYJILTYPbl 3J0POBbSI W 3MOLMOHAJIBLHOIO
Os1aromosty4us:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTUYeCKHuEe 3HAHMS B MHTEpPEcax CBOErO 370pPOBbs, BEICHHS
3I0pOBOr0 00pa3a >KU3HU (3A0POBOE THUTAaHHWE, COATTAHCUPOBAHHBIM pEXUM 3aHATHH W OTHbIXA,
perynspHasi pu3MUYecKass aKTUBHOCTH), C(hOPMHUPOBAHHOCTHIO HABbIKA pe(IECKCHU, MPU3HAHUEM CBOETO
IpaBa Ha OIMMOKY U TAaKOTO XK€ MpaBa APYroro 4eIoBeKa;

7) 3K0J10rnYecKoe BOCIIUTAHKE:

OpUEHTalllel Ha MPUMEHEHHEe MaTeMaTHYeCKHMX 3HAHWW [UIsi penieHusl 3adad B 00JacTH
COXPAHHOCTH OKPY>KaloUIeH cpenbl, MJIaHUPOBAHUSI MOCTYIKOB M OIIEHKH UX BO3MOXHBIX MOCIEICTBUN
JUISL OKPYXKAIOIIeH Cpelbl, OCO3HAHMEM TJIO0AILHOTO XapaKTepa AKOJIOTUYECKUX MPoOIeM U MyTed uX
pelieHus;

8) ajanTanus K U3MEHAKIMMCS YCJIOBUSIM COLUAIBHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSIX HEONPEAENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM UYHUCJIE YMEHUE YUUTHCS Yy APYTUX JIIOACH,
prOOpPETaTh B COBMECTHOM IEATETHHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTBITA IPYTHUX;



HE00X0AMMOCTHIO B ()OPMHUPOBAHUN HOBBIX 3HAHWUMU, B TOM 4KCiIe (OPMYIUPOBATH UICH, TOHATHS,
runoTe3sl 00 OOBEKTaxX M SBIEHUAX, B TOM 4YHCIE DPAaHEE HEU3BECTHBIX, OCO3HABATH JAE(PUIUTHI
COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH, INIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIHIO KaK
BBI30B, TPEOYIOUIHI KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMbIE PEIICHHs U IeicTBUA, (POPMYIHPOBATH U
OLIEHUBATh PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIE NelCTBHUS

Ba3oBble JJornyeckue aeicTBuA:

® BBIABIATH U XAPAKTEPU30BATh CYLIECTBEHHbIE MPHU3HAKM MATEMaTHYECKHX OOBEKTOB, MOHATHM,
OTHOLICHUHA MEXJy HOHATUAMH, (HOPMYyIUpPOBaTh ONpEAETICHHUS IOHATUI, YyCTaHABJINBATh
CYIIECTBEHHBIN MPU3HAK KJIACCH(PUKAIMK, OCHOBAHUS Ui 000OLICHUS U CPaBHEHUS, KPUTECPUU
IIPOBOAMMOI0 aHAJIN3a;

® BOCIpUHUMATH, (OPMYIMPOBATH M  TNPEOOpPA30OBBIBATh CYXKICHHS: YTBEpAMTEIbHBIE U
OTpHLIATENIbHBIC, €TIUHIUYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

® BBIIBIATH MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M NMPOTUBOpEUns B (aKTax, JaHHBIX,
HaOIIOACHUAX U YTBEPXKACHUAX, NpeIJlaraTh KPUTEPUU MJs BBIBIECHUS 3aKOHOMEpPHOCTEH M
MPOTHUBOPEUHIA;

e JelaTh BBIBOJBl C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JAEOYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKIIOYEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

e pa3bupaTh J[0Ka3aTeIbCTBA MATEMaTHMUYECKUX YTBEPXKACHUHM (IpsIMbIE M OT HPOTHBHOIO),
IPOBOJUTh  CAMOCTOATENBHO  HECJIOXKHBIE  J0Ka3aTelbCTBA  MaTreMaTHYecKuX  (akToB,
BBICTPaWBaTh apPryMEHTAIMIO, TPUBOIUTH NPUMEPbl M KOHTPHOPUMEPHL, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHUS;

e BbIOMpaTh CHoOcO0 pemieHus y4eOHOM 3ajauM (CpaBHMBATh HECKOJIBKO BapHAaHTOB pPELICHHMS,
BbIOMpPATh HauboJIee MOIXOASIIMMI ¢ Y4ETOM CaMOCTOSITENbHO BBIIACICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKue NeCTBUA:

® CIOJB30BaTh BOINPOCHl KAk HCCIEAOBAaTENbCKUN HMHCTPYMEHT MO3HaHUA, (OpPMYIHPOBAThH
BOIPOCHI, (PUKCUPYIOIIKE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIBHO YCTAaHABIMBATH HCKOMOE U
naHHOe, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTUPOBATh CBOIO IMO3UIINIO, MHEHHE;

® IIPOBOJAUTH IO CaMOCTOSITEIbHO COCTaBIEHHOMY IUIAHY HECIIOKHBIA SKCIIEPUMEHT, HEOOJbIIOE
UCCIICIOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXKIY COOOM;

® CaMOCTOATENbHO (OopMyTuUpoOBaTH 0000OLIEHHS M BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOACHNUS, UCCIEIOBAHNUS, OLEHUBATh JOCTOBEPHOCTD IMOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJAOB U
000011IecHMI;

® [IPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOLIECCA, a TAKKE BBIABUIaTh NPEIIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSX.

Paborta ¢ undopmanmeii:

® BBIBISATH HEAOCTATOYHOCTh M M30BITOYHOCTE HMH(MOPMALMH, [JaHHBIX, HEOOXOOUMBIX [UIf
pellIeHns 3a/1a4H;

e BHIOMpATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMAIIUIO Pa3INYHbIX
BUJIOB U ()OPM MIPEICTABICHHUS;



e BBIOUpaTh (HOpMy MpencTaBiIeHHs HHOOPMALIUK U WLTIOCTPUPOBAThH peIlaeMble 3aJaul CXEMaMH,
JararpaMMamu, MHOM rpadukoil 1 nX KOMOMHAIUSAMU;

® OIICHWBAaTh HAAEKHOCTH HMHPOPMAIMU TIO KPUTEPHSIM, TMPEAJIOKCHHBIM —YYUTENeM WIH
chOpMyITUPOBAHHBIM CAMOCTOSITETTHHO.

KoMMyHnKaTHBHbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiicTBHS:

e BOCIPUHUMATH U (POPMYITUPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBHSMH U IEISIMU OOLICHHUS,
SICHO, TOYHO, TPAaMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaxX, AaBaTh
MOSICHEHHUSI 110 X0y pelIeHHs 3aa4i, KOMMEHTUPOBATh MOJIYYE€HHBIN pe3yNbTar;

e B X0/¢ OOCYXIICHHsI 33]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOI TeMBbI, TPOOIEMBI, peracMoit
3aJlaud, BBICKA3bIBATh WJICU, HAIICJICHHBIC HA MOUCK PEIICHHS, COMOCTABISATh CBOU CYXKICHUS C
CYXJCHHUSIMH JIPYTUX YYaCTHUKOB JMANOra, OOHAPYKUBATh Pa3HuMe U CXOACTBO IMO3UIUH, B
KOPPEKTHOH opMe GopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAXKECHUS;

® TPEICTABIATH PE3YNbTAThl PEUICHUS 3aJadyd, OSKCIEPUMEHTAa, WCCIEIOBAaHUS, TMPOCKTa,
CaMOCTOSITENTLHO BBIOMPATh (hOpPMAT BBICTYIUIEHHSI C YUETOM 3a7a4 IPE3eHTALUU U OCOOCHHOCTEH
ayTUTOPHH;

® [IOHMMAaTh U UCIOJIH30BaTh MPEUMYIIIECTBA KOMaHIHOW U UHIUBUIYaTbHOU pabOThI PU PELICHUH
y4eOHBIX MaTeMaTUYECKUX 3aay;

® [PUHUMATH IIeJIb COBMECTHOI NeATENbHOCTH, IIAHUPOBATh OPraHU3allMI0 COBMECTHON padoThI,
pacmpenenaTb BHABI paldOT, JOTOBAapUBAThCS, OOCYXKAAaTh MPOIECC M PE3ynbTaT padoTHI,
0000111aTh MHEHHU HECKOJIBKHUX JIIOIEI;

® y4acTBOBATh B TPYMNMOBBIX opMax padboThl (00CYXKaCHHS, 0OMEH MHCHHSIMHU, MO3TOBBIC TITYPMBbI
U JpyTue), BBIIOJHATH CBOIO YacTh PabOThI U KOOPAWHUPOBATH CBOM JICHCTBUS C APYTUMH
YJieHaMd KOMaHJbl, OLIEHWBAaTh KAayeCTBO CBOETr0 BKJaJa B OOIIMHA MPOIYKT MO KPUTEPUSIM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasitTuBHble yHHBepcaJIbHbIe y4eOHbIe AelicTBUS

Camoopranuszauus:
® CaMOCTOSATENTBHO COCTaBIIATH IUIAH, AITOPUTM pEIIeHUs 3amadd (WM ero 4acTh), BBIOMPATH
crnocod pemieHUs ¢ Yy4€TOM HUMEIOUIMXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHH ¢ yuéTOM HOBOM HH(OpMALIHH.
CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:
® BIANETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS TIpolecca M pe3ynbTara pelleHus
MaTeMaTHUECKOM 3a1aun;
® MpeaBUACTbh TPYJHOCTU, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 33]a4l, BHOCUTh KOPPEKTUBBI
B JICATEITLHOCTh HAa OCHOBE HOBBIX OOCTOSITETILCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEN;
® OILIGHUBATh COOTBETCTBUE PE3YNIbTATa JESATEIHHOCTH MOCTABICHHOM IIENIM U YCIOBUSAM, OOBSICHSTH
MPUYMHBl JTOCTHXKEHUS WM HENOCTIKEHHUS LeNH, HaXOAUTh OLIMOKY, JaBaThb OLIEHKY
MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbHI

K koH1y 00y4yenus B 8 kiacce 00yJaronuiics Moy4uT CiIeIyroIIHe MPeIMETHbIE Pe3yIbTaThl:
Pacno3HaBaTh OCHOBHBIE BU/bI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, I10Jb30BAaThCS X CBOMCTBAMU
IIPU pELICHUN T€OMETPUUYECKUX 3a/1a4.



IIpyMeHsITh CBOMCTBA TOUKU NIEPECEUEHMSI MEUAH TPEYroJIbHUKA (LIEHTPa Macc) B PEILICHUH 3a/au.

Bnagers moHsTHEM cpelHEN JMHUU TPEYrojbHUKA W Tpameluy, IPUMEHATh UX CBOICTBa MpH
pemiennn reometpuyeckux 3anad. [lomp3oBarbest TeopeMoit danieca u TeopeMol O MPOMOPIUOHATIBHBIX
OTpEC3KaX, MIPUMCHATD UX IJIA PCIICHUS NPAKTUICCKUX 3a/1a4.

[TpuMeHATH PU3HAKH 110100MS TPEYTOIBHUKOB B PEIIEHUU T'€OMETPUYECKHX 3a/1a4.

[Tons3oBatbest Teopemoit Iludaropa s pemieHUs T€OMETPUUYECKMX M IPAKTUYECKHX 3ajad.
Crpouth MaTeMaTH4eCcKyl0 MOJEJIb B TMPAKTHUECKUX 3a/ladaX, CaMOCTOSATENbHO JelaThb 4YepTExX HU
HaxXOoJUTb COOTBCTCTBYIONIUC JJIMHBI.

BJIa,ZleTB MOHATUAMU CHHYCA, KOCMHYCAa U TAHTCHCA OCTPOro yrijia npsAMOyrojJbHOro Tp€yrojibHUKa.
[Tonb30BaTbCst STUMU MOHATUSAMU JJIS1 PELLICHUS TPAKTUYECKUX 3aa4.

Boruncnsate (pa3nuyHbIME CcIIOCO0aMM) IUIOIIAAb TPEYroJbHUKA M TUIOIIATd MHOTOYTOJIbHBIX
¢buryp (mosp3ysich, TIA€ HEOOXOIUMO, KalbKynaTopom). I[IpUMEHATH TOJIy4YeHHBIE YMEHUS B
MPaKTUYECKUX 3a/1auax.

Bnagers mMOHATUSMH BIHCAHHOTO M IEHTPAIBHOIO YIJia, HCIOJIb30BaTh TEOPEMBbI O BIMCAHHBIX
yriaax, yriax Mexnay XopAaMmH (CeKyIIMMH) M yrjie MeXIy KacaTeJIbHOM U XOpAOH MpH pelieHuu
F€OMETPUUYECKHX 3a/1au.

BJIa,ZleTB IIOHATHUEM  OIIMCAHHOI'O I-IGTBIpéxyI‘O.HbHI/IKa., MNPUMCHATH CBOICTBA OIMCAHHOI'O
YeThIPEXYTOJIbHUKA MPH PEIICHUU 3a/1a4.

[IpuMeHsTh MOMydeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMaTHUECKHE MOJENU MJs 3a1ady
peaHBHOﬁ JKU3HU W HTOPOBOAUTH COOTBCTCTBYIOHIUMC BBIYUCIICHHA C TMPUMCHCHUCM HOI[OGI/ISI n
TPUTOHOMETPHH (TIONIB3YSACH, I71e HEOOX0IUMO, KAIbKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne n/m Konrpoabnsie IIpakruueckue
NMpPorpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 YeTEnExVTo B 12 | bubmunoreka LIOK
THIPEXYTOMBHUKH
pexyT https://m.edsoo.ru/7f417e18
2| nponepmommmmmx ompesan, momoS 1 1 buGorera LIOK
poropH P > 104 https://m.edsoo.ru/7f417e18
TPEYTOIbHUKHU
. Hneomjmb. Hixomz[eHOHZ nn:maz[eﬁ(b y 1 Bu6morexa L[OK
TPEYTOILHHKOB 1 MHOTOYTOIBHEIX QHTYP- https://m.edsoo.ru/7f417e18
[Tnomaau mogo0HBIX HUryp
Teopema [Iudaropa n Hauana Bu6muotexa [IOK
4 10 1
TPUTOHOMETPUHU https://m.edsoo.ru/7f417¢18
VYrusl B OKpyKHOCTU. BriicanHsie u
5 ONMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubmmoreka [JOK
KacatenpHubie k okpyxkHOcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
but6mmoreka [IOK
11 7 4 1
6 OBTOpeHHE, 0b0bmenHe sanHi https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

8 KJIACC
No KoanuectBo yacos Jlata DJIeKTPOHHBbIE HU(PPOBLIE
, Tema ypoka Kontpoabnbie IIpakTnueckue o0pa3oBaTe/bHbIC
n/n Bcero U3yYeHUs
padoThI padoTbI pecypcbl
[Tapamienorpamm, ero nNpu3HaKku u bubmmoreka [IOK
1 . 1 1 senens
CBOMCTBa https://m.edsoo.ru/88671af2
) [Tapamienorpamm, ero nNpu3HaKku u 1 | Hene bubmmoreka [IOK
H JIA
CBOMCTBA A https://m.eds00.ru/88671cal
[Tapannenorpamm, ero npu3Haku 1 bubmuorexa [JOK
3 CBOMCTBa ! 2 nepens https://m.edsoo.ru/88671cal
| (o, v s, 1 2 wenens | DUOHMOTeKa LIOK
PAMOYT J POMD, KBAIpat), a https://m.edsoo.ru/8867 1dea
MIPU3HAKU U CBOMCTBA
S Z‘IaCTHzIe (c)nyqalf( HafagninzrpzM;va 1 e BuGmiorexa LIOK
IIPpsAM JIbHU M B T), UX H JIA
PAMOYE o PO, KBaIpaL); A https://m.eds00.ru/88671£20
HpI/I3HaKI/I 1 CBOHUCTBA
] Z‘IaCTHzIe (c)nyqalf( HafagninzrpzM;va 1 e BuGmiorexa LIOK
IIPpsAM JIbHU M B T), UX H JIA
PAMOYT D POMD, KBapat), A https://m.edso00.ru/8867209c¢
HpI/I3HaKI/I 1 CBOHUCTBA
bu6mmoreka [IOK
7 T 1 4
patters HeAe https://m.edso00.ru/88672358
8 PaBuoOoka OyrojibHa are 1 4 »ene bubmmorexa [OK
BHOOOKAs U IPSIM JIbHAST TPAIEeN Heaelst
PAMOYT pattelt a https://m.edsoo.ru/8867252¢
9 PaBHoOOKA OyTOJIbHAS TpaIle 1 5 Hene bubmorexa [OK
BH S U IIPAM JIbHAsS TPaAIICIIuNn H JIA
PAMOYT parett A https://m.eds00.ru/88672858
buo OK
10 MeTton yaABOEHUS MEUAHBI 1 5 genens nosmorexa I

https://m.edso0.ru/88672b14

9
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bu6mmoreka [IOK

H Hertparbhas cHMMETpis 6 Hezens https://m.edsoo.ru/88672b14

12 KOHTpO{IBHaSI 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
IPONOPIMOHATIBHBIX OTPE3KaX https://m.edsoo.ru/8867337a

14 CpenHsisi TMHUS TPEYroJIbHUKA 7 venenst bubmuorexa 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, e€ cpeaHsis JUHUS 9 genens bubmorexa [TOK
https://m.edso0.ru/88673064

18 [TponopiimoHanbHbIE OTPE3KU 9 nHenens BuGmorexa LIOK
https://m.edsoo.ru/88673794

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

bubanorexa HOK
20 LleHnTp Macc B TpEYTroJbHUKE 10 venenst https-//m.e dscI)_E).ru 1386738 fc

21 [TogoGHBIE TPEYTONHHUKH 11 wemensa bubmorexa HOK
https://m.edsoo.ru/88673a78

22 Tpu npuzHaka nogoous TPEyroJbHUKOB 11 nenens bubmorexa LIOK
https://m.edsoo.ru/88673bae
23 Tpu npuzHaKa mogo0us TPEYroJIbHIUKOB 12 nenenst ﬁgg:l;l/(:;e;asiorlé 138673d52

24 Tpu npuzHaka nogoous TPEyroJbHUKOB 12 nepens bubmmorexa HOK

https://m.eds00.ru/8867400e

10
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https://m.edsoo.ru/88672c9a
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25 Tpu npuzHaKa Mogo0us TPEYroJIbHIUKOB 13 "Henenst
%6 [Tpumenenne mMogo0usI IPU pEeHICHUN 13 nenens
MPAKTUYECKHX 3a7a4
KonTtponsHas padora no teme "I[logobnbie bubmmoreka [IOK
27 14 nenens
TPEYroJbHUKHU" https://m.edsoo.ru/8867445a
)3 CBolicTBa IIOIMIA/IE T€OMETPUUECKUX 14 Hemens bu6mmoreka [IOK
buryp A https://m.edsoo.ru/886745fe
79 DopMyisl IS IUIOLIAAU TPEYTrOJIbHUKA, 15 Hexens bubmmoreka [IOK
napajuiejgorpaMmma https://m.edso0o.ru/88674860
30 DopMyisl IS IUIOLIAAHU TPEYTrOJIbHUKA, 15 Henens bubmmoreka [IOK
napasuiesiorpaMma https://m.edsoo.ru/88674a22
31 DopmyJibl U1 TUIOMIAN TPEYTOJIbHUKA, 16 Hexens bubmuorexa [JOK
napajuiesorpaMmma https://m.edsoo.ru/88674a22
39 DopMyIisl IS IUIOLIAAU TPEYTOJIbHUKA, 16 Henens bubmmoreka [IOK
napajuiejorpaMmma https://m.edsoo0.ru/88675288
13 DopMyisl IS IUIOLIAAHU TPEYTrOJIbHUKA, 17 senens bubmmoreka [IOK
napajenorpaMmma https://m.edsoo.1u/8867542¢
bu6mmorexa [IOK
34 B i 17
BIYUCIICHUE TUIONIA/IeN CIIOKHBIX (pUryp Heaens hitps://m.edsoo.ru/88674¢78
bub OK
35 [Mnomanu duryp Ha kiIeryaroit Gymare 18 Henens th:f/d/?ziﬁasi.m 1986747 3¢
36 [Mnomaau momgo6HBIX Guryp 18 nenens
37 [Tnomaau mogo0HBIX HUryp 19 Henensa
38 3aa4M ¢ IPaKTUUYECKUM COAECpKAHHE 19 nene bubmorexa LIOK
9H C IPAKTUICCKIM HUEM Heens
A P Aep A https://m.edsoo0.ru/88675558
39 3asauu ¢ IPaKTUYECKUM COAEPKaHUEM 20 Henens Bubmiorexa LIOK
A P Aep A https://m.edso0.1u/88675684
40 Pemenue 3aga4 ¢ moOMOIIBIO METOA 20 segenss . bubmmoreka [IOK

11
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BCIIOMOTaTEILHOMN IIOIIAIA

https://m.edso00.ru/8867490

41 KonTponpHas padora no teme "ITnomans" 21 uene BrGmnorexa LIOK
HTPOJIbHAS ta 1o Teme "Tn b Hees
P P Al A https://m.edsoo.ru/8867579¢
Bbu6nmuoreka [JOK
42 T IT & 21
eopema [Iudaropa u e€ npumeHeHUE Heens hitps://m.cdsoo.rw/88675918
. bu6mmorexa [IOK
43 Teopema [Tudaropa u e€ npumeHeHNE 22 "enens https-//m.edsoo.r/88675918
Bbu6nmuoreka [JOK
44 T IT ¢ 22
eopema [Iudaropa u e€ mpumeHeHue Heens hitps:/m.eds0o.ru/88675abe
45 Teopema [Tudaropa u e€ npumeHeHHe 23 nepens
46 Teopema [Tudaropa u e€ npumeHeHNE 23 "enens
OmnpeneneHne TPUrOHOMETPUUECKUX
“ byHKIUI oc;poro yria HpSIMOYI‘OIJcIBHOFO o BuGmorexa LIOK
TPEYroJIbHUKA, TPUTOHOMETPUIECKHE Heens hitps:/m.eds0o.rw/88675d32
COOTHOIIICHUS B MPSIMOYTOJILHOM
TPEYroJbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE 24 Henens bubmmoreka [IOK
TOXKJIECTBO A https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUIECKOE 25 Hexens
TOXKJIECTBO
50 OCHOBHOE TPUTOHOMETPUIECKOE 25 Hexens
TOXKIECTBO
KonTtponbHas padora o Teme "Teopema bubmmoreka [IOK
51 26 Henens
[Mudaropa u Hayana TpUroOHOMETPHH" https://m.edsoo.ru/8a1407e8
57 Brucanurle u I.[GHTE)EUII)HI)IG }:FJ'IBI, yrog 26 Hexens bu6mmorexa [IOK
MEXIy KacaTeJIbHON U XOpI0i https://m.edsoo.ru/8a1415b2
53 Brnucannblie 1 IEeHTpaIbHbBIE YIJIBI, YTOJI 27 Hexens bubmuorexa [JOK

MEXK]ly KacaTeIbHOW U XOPAOU

https://m.edsoo.ru/8a141940
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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
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Bnucannble u eHTpaNbHBIE YIIIbI, YTOJ

bu6mmoreka [IOK

54 N . 27 Henens
MEXIy KacaTeJIbHOU U XOPI0H a https://m.edsoo.ru/8al41b34
55 Yrael Mexay XOpAaMu U CEKYIIMMU 28 Henens
56 Yrael MeXAy XOpAaMU U CEKYLLIMMU 28 Henens
Bnrcannbie 1 onMcaHHBIC
57 CTEIDEXVEO sHa 29 Here bu6mmorexa [IOK
YeTHIPEXYTOIBHUKH, UX TIPU3HAKHA U HeJIeIs
B pexyr p a https://m.edsoo.ru/8a140f86
CBOMCTBA
Bnrcannbie 1 onMcaHHBIC
53 CTEIDEXVEO sHa 29 Here bu6mmorexa [IOK
YeTHIPEXYTONBHUKH, UX TIPU3HAKHA U HeJIeIs
B pexyr p a https://m.edsoo.ru/8al416d4
CBOMCTBA
BnucanHble 1 OIIMCAaHHBIC
59 R 30 Bbu6nuoreka [JOK
YETBIPEXYTONbHUKHU, UX IPU3HAKH U HeIels
N PexyT P https://m.edsoo.ru/8al416d4
CBOMCTBA
IIpuMeHeHre CBOMCTB BIIUCAHHBIX U
60 OIIMCAHHBIX YETBIPEXYTOJILHUKOB IIPU 30 nenens
pEIICHUH TeOMETPHUECKUX 3a7a4
[IprMeHeHne CBOMCTB BIMCAHHBIX U
61 ONMCAHHBIX YETHIPEXYTOJIBLHUKOB MIPU 31uenens
pEIICHUH TEOMETPHUSCKUX 3a7a4
Bzaumnoe pacmoiioxeHue 1B bu6mmoreka [IOK
62 p B ABYX 31 wemensa 1
OKPY>KHOCTEH, 00IITHe KacaTeabHbIE https://m.edsoo.ru/8a1410a8
63 K . 1 bubmuorexa [JOK
acaHHe OKPY>KHOCTEH HeIels
Py https://m.edsoo.ru/8al1410a8
KonTponsHas padora mo teme "Yriasl B
64 P 113) 1 bubmuorexa [JOK
OKPY>KHOCTHU. BrincaHHbIe 1 ONKMCaHHEBIC HeIels
by | https://m.edsoo.ru/8al141c88
YEeTHIPEXyTOJIbHUKHI
IToBTOpEHHE OCHOBHBIX OHATHI U
P bu6mmoreka [IOK
65 METOJI0OB KypCOB 7 U 8 KJIaCCOB, 33 Hemensa

000011IeH1Ee 3HAHWIT

https://m.edsoo.ru/8al41ddc
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IToBTOpEHKE OCHOBHBIX MOHSATUN U

bu6mmoreka [IOK

66 Tul 1 33
METOROB KYPEOB UH IACCOR, feac https://m.edsoo.ru/8al4lefe
000011ICHIE 3HAHUI

bub OK

67 HroroBast koHTpoIbHAs paboTa 1 34 "enens hgp::jl/(:;e;asi.m 133142368

MCECT! B B/ U B H JIS1
OB YD y ’ A https://m.edsoo.ru/8al1420ac
000011IeH1Ee 3HAHWIT
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

14
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

Pacno3naBath OCHOBHBIC BHUbI ‘IGTBIpéXYTOHBHI/IKOB, ux 3JIEMCHTHI,

MIOJIL30BAaThCSI X CBOMCTBAMH IIpU pCHICHUN T'COMETPUUCCKHUX 3aa4

6.2

[IpuMeHsTh CBOWCTBA TOYKM MEpecedeHUs] MeAMaH TPEyrojbHUKA (LEHTpa

Macc) B PEILIEHUN 3aa4

6.3

Brnaners noHATHEM CpeHEN TMHUM TPEYTOJIBHUKA U TPANCIMK, IPUMEHATh X
CBOMCTBAa IIPU PELICHUM IeoMeTpuuYeckux 3anad. Ilosnb3oBarbes TeopeMon
Qajreca ¥ TEOpeMOW O MNPONOPLHMOHANBHBIX OTpE3KaX, NPUMEHATh UX I

PCHICHUA MTPAKTUYCCKUX 3aaa4

6.4

[IpumeHsATH MPHU3HAKK 1MOJ00US TPEYrOJIHHUKOB B PEIICHUU T€OMETPUUYECKHX

3a1a4

6.5

[Tomp3oBatbest Teopemoit  [ludaropa s  pemeHUss TEOMETPUUECKHX U
MPAKTUYCCKUX 3ajady. CTpOI/ITb MAaTCMAaTUYCCKYI0O MOJCJIIb B HNPAKTHYCCKUX
3aJa4yax, CaMOCTOSATENbHO JeJaThb 4YepTéX U HaXOAUTh COOTBETCTBYIOIIME

JJINHBI

6.6

Biagers mnoHATHMSAMH < CHHYCAa, KOCHMHYyca UM TaHIEHCa OCTpPOro yria
IPSIMOYTOJIBHOTO  TpeyrojbHUKA. lloimp30BaTbes STHMHM  TOHATHAMH IS

PCHICHUA ITPAKTUYCCKUX 3aaa4

6.7

Boeruncnsate (pa3nuyHBIMUA CIIOCOOAMHM) IJIOMAAbh TPEYroJbHUKA W TLIOMIAIH
MHOTOYTOJIBHBIX (uryp (moyb3ysich, TJe HEOOXOAUMO, KaIbKYISATOPOM).

IIpuMeHATH MOJy4EHHBIE YMEHUS B IIPAKTUYECKUX 3a/1a4ax

6.8

Bnagerp NOHATHAMH BIMCAHHOTO M IEHTPAJIBbHOIO YIJIA, HCIOJB30BaTh
TEOpPEMbl O BIHMCAHHBIX YIJIaX, yIJlax MEXIy XOopIamMH (CeKyIMMH) U Yriie

MEX]ly KacaTelbHOM 1 XOpA0H IIpU PEelIeHUH T€OMETPUUYECKUX 3a/1ad

6.9

Bnagerp mMOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATH CBOWCTBA

OIIMCAaHHOTO YETHIPEXYTOJIbHUKA IIPYU PELICHUU 3a]1a4

15




[IpuMeHsTh TONYyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHYECKUeE
6.10 MOJAENU JUIS 3amad  peajbHON JKM3HU W TPOBOJUTH COOTBETCTBYIOIIWE

BBIYUCJICHUA C MNPUMCHCHUCM HOI[OGI/I}I U TPpUTOHOMCTpPUHA (HOJ’IB3y}ICB, rac

HE0OXOMMO, KATBKYIIATOPOM )

16




IMPOBEPAEMBIE 9JIEMEHTbBI COAEPKAHUA

8 KVIACC
Kon IIpoBepsieMblii JJIEeMEHT COJEPKAHUSA

6 I'eomerpus

6.1 UYersipéxyronsHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyroapHUK, pOMO, KBapaT, UX MPU3HAKH U CBOWCTBA

63 Tpaneuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA W MpHU3HAKH. [IpsAMoyroibHas
' Tpanenus

6.4 Meron ynsoenusa menuansl. LleHTpansHas cummerpusd. Teopema Daieca u reopema o
' IIPONOPLUUOHAIBHBIX OTPE3KAX

6.5 CpenHue TMHUM TPEYroJibHUKA U Tpanenuu. LIeHTp macc TpeyrojapHuKa

6.6 [Tono6ue  TpeyrosbHUKOB, Ko3(pduiment mnoxobus. I[lpusnakm  momoOust
' TpeyroasHUKOB. [IpuMeHeHrne o Jo0us PH PeIeHUH PAKTUYECKUX 3a/1a4

6.7 DopmyIibl Ui TUIOIIAAHN TPEYTroJIbHUKA, TapajuieiorpaMma, poM0a 1 Tpanenuu

6.8 CpoiicTBa miomaneil reomerpudeckux ¢uryp. OTHOIIEHHE TIUIOMAAEH MOJOOHBIX
' (uryp

6.9 Brruncnenue niomiaaeii TpeyroibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare

6.10 Teopema Ilugaropa. [Ipumenenue teopems! [Tudaropa npu pemieHUnH NpaKTHUYECKUX
' 3a1a4

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yrja MpsSMOYTOJBHOTO TpeyroJbHUKa. OCHOBHOE
6.11 TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30°, 45°
u 60°

612 Brnucannbie ¥ IEHTpabHbBIE YIJIBI, YTOJ MEXKIY KacaTeIbHOW M XOpJIOH. YTJIbl MEXIY
' XOpAaMH U CEKYILUMU

6.13 BrnucanHbIe ¥ ONMCaHHBIE YETBIPEX YT OIbHUKI

6.14 B3auMHoe pacmnonokeHue ABYyX OKpyxkHocTel. Kacanme oxpyxkHocteir. OOmiume

KacaTeJIbHbIE K IBYM OKPYXXHOCTSIM

17




ITPOBEPAEMBIE HA OI'D 110 MATEMATHKE TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBLHON MPOT'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O 00111€er0 00pa3oBaHUs
Ha ocHOBe PI'OC

YMeHune onepupoBarh MOHATUSAMU: MHOKECTBO, IIOAMHOKECTBO, ONEpaliui HaJl
MHOXECTBaMH; YMEHHE OIEpUpPOBATh MOHATHAMU: Tpad, CBSA3HBIA Trpad,
JIEpEeBO, LUKJ, NPUMEHATh UX IPU PEUICHUHM 3a1a4; YMEHHE HCIOJIb30BaTh
rpaduyeckoe MpeiCcTaBICHNEe MHOXKECTB JUIsl OMMCAHUS PEATbHBIX MPOILECCOB U

SBJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYrUX y4eOHBIX MPEIMETOB

YMeHue onepupoBarh IOHATUAMM: OIpPEACIICHHE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHUE PACIIO3HABATh MCTUHHBIE U JIOXKHBIE BBICKA3bIBAHMS,
IIPUBOAUTH IIPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSA U OTPULAHUS

BBICKA3bIBAaHUMI

YMeHue onepupoBaTh NOHITUSIMH: HATypajlbHOE YHCIIO, IPOCTOE M COCTAaBHOE
YUCJO, ACIUMOCTh HATypPaJbHbIX YHUCEN, MPU3HAKU JETUMOCTH, LIEJI0€ YHUCIIO,
MOJyJIb YHClia, OOBIKHOBEHHAs IpOOb M eCATUYHAS IpOOb, CTAaHJAPTHBIM BHU]
YHClla, PAlUOHAIBHOE YHCIIO, HUPPAIMOHATBHOE YHCIO, apu(PMETHUYCCKHA
KBaJIpaTHbIN KOPEHb; YMEHHUE BBINOIHSTH JIEHCTBUS C YMCIaMH, CPAaBHUBATh U
YOOPAIOYMBATh YHCIA, MPEACTABIATh YKCIA Ha KOOPJIAMHATHOM MPSIMOM,
OKpYIJIATh YHWCJA; YyMEHHE JeJaThb MPUKUAKY U OLEHKY pe3yjibTara

BBIYUCIICHUN

YmMmenne OncprupoBaTh IIOHATUAMMU: CTCIICHDb C ICJIbIM II0Ka3aTcCJIEM,
apudMeTUYECKH KBaJpaTHBI KOpPEHb, MHOTOWICH, ajredpandeckas IpoOb,
TOXIACCTBO, 3HAKOMCTBO C KOpHEM HaTypaHBHOﬁ CTCIICHU 60J'II>H_I€ CAUHUIIBI,;
YMEHHUE BBITIOJHATH pacu€Thl 1Mo (hopmysiaM, IpeoOdpa3oBaHus LEbIX, APOOHO-
palMOHAIBHBIX BBIPAXCHUH U BBIPAXKEHUNM C KOPHIAMH, DPAa3IOKECHHE
MHOTOWJICHA HAa MHOXHWTEIHW, B TOM YHCIE C HCHOJIb30BaHHUEM (HOpMyI

Pa3HOCTH KBaJpaTOB U KBAAPaTa CYMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YUCIOBOE PAaBEHCTBO, YPABHEHHUE C OJHOU
MEPEMEHHOI, YMCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C MEPEMEHHOI; yMeHHe
pemiaTh JMHEWHBIE M KBaJApaTHBIC YpPaBHEHHs, JAPOOHO-paIllOHAILHBIC
YpaBHEHUS C OJHOM NEPEMEHHOM, CHCTEMbl ABYX JIMHEHHBIX YpaBHEHUM,

JIMHEWHBIC HCPABCHCTBA U UX CUCTCMbI, KBAJAPAaTHBIC U ,Z[pO6HO-paI_II/IOHaJII>HBI€
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HEPaBEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHCJIE IPU PELICHUU 3ahad U3
IpPYTHX IPEeIMETOB M  INPAaKTHYECKUX 3a4ad; YMEHHME HCIIOJIb30BaTh
KOOPJAMHATHYIO NPSAMYI0 U KOOPAWHATHYIO IUIOCKOCTH Ui H300paKeHUs

pEllIeHUI ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHnne omnepupoBaTh TOHATHSAMU: GyHKOMs, Tpaduk GyHKIUHA, HYIA
(GyHKUIMU, TPOMEXKYTKHM 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs,
yObIBaHMS, HaWOOJbIIee W HaWUMEHbIIEe 3HAYeHUs (YHKIUU; yMEHUE
OTIEpUPOBATH MOHATHIMHU: MPsMasi MIPOIIOPLIHUOHAIBHOCTD, TUHEHHAS (YHKITHS,
KBaJpatuuHas  (yHKIusA, oOpaTHas MPONOPIHUOHAIBHOCTh, IMapaboia,
rurnep0osia; yMeHue CTpOUTh Tpaduku (DYHKIHMA, UCIOIB30BaTh TpapuKH A
OTIPENIeJICHUs] CBOMCTB MPOIECCOB M 3aBUCHUMOCTEH, JJIsl PEIICHHs 3aaad u3
OPYTHX YYeOHBIX TIPEAMETOB W pEAbHON IKH3HU; YMEHHE BBIPAXKATh

dbopMynaMu 3aBUCUMOCTH MEXIY BEIMUYNHAMU

YMeHue onepupoBaTh MOHATHUSMU: MOCIEIOBATEIBHOCTh, apu(pMeTHUeCKas U
reoMeTpuyecKas MIPOTPECCUU; yMeHUe UCII0JIb30BaTh CBOICTBa
nocieaoBaTeIbHOCTEH, POPMYJIIBI CyMMBI U OOIIETO YiIeHA MPU PEIIeHNUH 3a]1ay,

B TOM YHCJIE 331a4 U3 IPYTUX YUEOHBIX IPEIMETOB U PeaTbHON KU3HU

YmMmenune peliaTh 3aaa4u pPasHbIX TUIIOB (B TOM YHMCJIC Ha MNPOUCHTHI, JOJIHU U
YacTH, JBIKEHHE, PaldoTy, IIEHy TOBapOB M CTOMMOCTh TOKYIOK H YCIYT,
HAJIOTH, 33/1a4d U3 00JIaCTH YIPABJICHUS JTUYHBIMA U CEMEHHBIMU (pHAHCAMMU);
YMCHHUC COCTABJIATH BBIPAKCHUA, YPABHCHUS, HCPABCHCTBA U CHUCTCMBI I10
YCIOBHIO  33/I1a4d, HWCCIICOBAaTh TIOJYYEHHOE pEIIeHHEe W  OICHUBATh

IPaBJONI0I00HOCTD MOJTYYEHHBIX PE3yJbTaToOB

YMeHue omnepupoBaTh MOHATUSAMH: (uUrypa, TOuka, OTPE3OK, MpsiMasi, Jyd,
JOMaHas, yrojl, MHOTOYTOJbHUK, TpPEYrOJbHUK, PpAaBHOOEIPEHHBI WU
PaBHOCTOPOHHUM TPEYrOJbHUKH, MPSAMOYIOJIbHBIH TPEYroJbHUK, MEINaHa,
OHCceKTprca M BBICOTa TPEYTOJIbHHMKA, YETBHIPEXYTOJIbHUK, Mapajuieorpamm,
poMO, IPSAMOYTOJIbHUK, KBAJpaT, Tpareuus; OKpYKHOCTb, KPYT, KacaTelbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (UTYpAMU; YMEHUE pelIaTh 3a/ladi, B TOM
YKCJIe U3 NOBCEIHEBHOM XM3HHU, HA HAXOXIEHNE F€OMETPUUYECKUX BEJIUYMH C

MIPUMEHEHHUEM U3yYEHHBIX CBOMCTB (UTYp U (HaKTOB

10

YMeHue  onepupoBaTh  MOHATHSIMU:  PaBEHCTBO  (QUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapajuIeNbHOCTh M IEPHNEHAUKYISIPHOCTh MPAMBIX, YroJl
MEXy MPSMBIMH, MEPHEHIUKYISp, HAKJIOHHAs, MpoeKkuus, noxodue ¢uryp,
0J00HBIE TPEYTOJIBHUKH, CHMMETPHSI OTHOCUTEILHO TOYKU U MPSMON; YMEHUE

pacrno3HaBaTh PaBEHCTBO, CUMMETPHIO M MoAo0ue (puryp, mapamienbHOCTh U

19




NEPIEHAUKYJIIPHOCTD IIPSIMBIX B OKPYKAIOLIEM MUPE

11

YMeHue onepupoBaTh MOHATUSAMU: JJIHHA, PACCTOSHUE, YOl (BEMYMHA YIIIa,
CHUHYC M KOCHUHYC yTJIa TPEYToJIbHHUKA), TUIOIIA/Ib; YMEHUE OLEHUBATh pa3Mephl
IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MHpPE; YMEHUE HMPUMEHSTH (HOPMYIIbI
nepuMeTpa M IUIOLAAM MHOTOYTOJBHHUKOB, JUIMHBI OKPYKHOCTH W ILIOLIAIN
Kpyra, oObeMa MpsMOYrOoJbHOIO TMapajUlefienunea; yMEHUE MPHUMEHSTh
IIPU3HAKU PAaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUECKUE COOTHOLICHHS IS BBIYMCICHUS

JUTMH, PACCTOSIHUM, TUIOIAEH

12

YMenne n3o0paxaTh TIIOCKHE (PUTYPHl M X KOMOWHAIIMH, TPOCTPAHCTBEHHBIC
(GUrypel OT pykH, C TOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB U AIIEKTPOHHBIX

CpEACTB IO TEKCTOBOMY HMJIM CUMBOJIBHOMY OIIMCAHUIO

13

YMeHue omnepupoBaTh MOHATHSAMH: NPSIMOYroJibHasg CHCTEMa KOOpJIUHAT;
KOOPJIMHATBHl TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IMPOU3BEJCHHE BEKTOpa Ha
YHCII0, CKAJIIPHOE MPOU3BE/IEHUE BEKTOPOB; YMEHHUE UCIOIb30BaTh BEKTOPHI U
KOOPJMHATHI JJIsl MPEJICTABIICHUS JaHHBIX M PEHICHUs 3a7ad, B TOM 4YHCIIE U3

JIPYTUX y4EOHBIX NMPEAMETOB U peanbHON KU3HU

14

YMeHI/Ie OHGpI/IpOBaTB TIIOHATUAMMU . CTOJIGI/IKOBBIG nu prrOBBIe ,Z[I/IaI‘paMMBI,
TaONUIEI, CpenHee apudMeTHYecKoe, MearaHa, HauOoblIee W HAaWMEHbIIEe
3HAYeHHUs, pa3Max YUCIOBOro Habopa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbBaTh WH(MOpPMAIMIO, TPEICTABICHHYIO B TaOmWMIax © Ha
IUarpamMmax, OTpa)Karollyl0 CBOMCTBA U XapaKTEPUCTHKHU PEaTbHBIX MPOIECCOB
U SBJICHWI, YMCHHE PaclO3HABaTh W3MCHUYMBHIC BEIUYMHBI B OKPYKAIOIIEM

MUpE

15

YMeHue  onepupoBaTh  NOHATHUSAMH:  CIYYalHBId  ONBIT  (CIlydalHBIN
SKCTIEPUMEHT), JJIEMEHTApHOE COOBITHE (DIEMEHTApHBIA HCXOJH) CIy4alHOTO
OMbITA, CIy4allHOE COObITHE, BEPOSTHOCTH COOBITHS; YMEHHE HaXOIUTh
BEPOSITHOCTH  CIy4YalHbIX COOBITUH B ONBITaX C PaBHOBO3MOXKHBIMHU
BIIEMEHTAPHBIMH ~ COOBITHAMH;  yYMEHHE  pelaTh  3aJadyd  METOJ0M
OpPraHM30BaHHOTO Iepedopa M C HUCIHOJIb30BAHUMEM IIPABHUJIA YMHOMKEHMUS,
YMEHHUE OILICHWBATh BEPOSTHOCTH DPEATbHBIX COOBITUN W SIBICHHM, MOHMMATh
POJIb MPAKTHUYECKU TOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHH B OKpY’KaIOLIEM
MHpE U B )KU3HU; 3HAKOMCTBO C IOHATHUEM HE3aBHCUMBIX COOBITHIA; 3HAKOMCTBO

C 3aKOHOM OOJIBIIINX YHCEIT U €TO POJIBIO B MAaCCOBBIX SBJICHHUAX

16

YMeHne BbIOMpaTh MOIXOIANIANA M3YYCHHBIA METOM ISl PEIICHHS 3aayH,

IIPUBOAUTH NIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOLE U KU3HU,
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pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, OIIMCBHIBATh
OTZAECIbHBIE BBIAAIOLIMECS PE3YJbTAThl, IIOJY4YEHHBIE B XOAE pa3BUTHUA
MaTE€MaTUKHU KaK HAyKH, IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUMA U UX

aBTOPOB B OT€UECTBEHHOW U BCEMUPHOU UCTOPUH
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IHEPEYEHDB 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

Yucna ¥ BEIUUCIIEHUS

1.1

HaTypaJ'II)HI)Ie n 1eJIbIC YUCia. HpI/ISHaKI/I JACIINMMOCTH LCJIBIX YHUCEI

1.2 OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MMPOIICHTHI, OECKOHEUHBIC TTEPUOINUECKHIE TPOOH
1.3 ParmonanbHeie uncia. ApudMeTHuecKue onepanyy ¢ paloHaAIbHBIMU YACIaMU
1.4 JleiicTBuTenbHBIE Ynciia. Apru(METHUECKHUE ONIEPAIUH C ICUCTBUTEIIPHBIMUA YHCIIAMHU
s [TpuOnuxE€HHBIE BBIYMCICHUS, MpaBUiia OKPYIJICHUS, MPHUKUIKA U OLEHKa pe3ylibTara
. BBIYMCIICHUI
2 AnreOpandeckue BoIpaKEHUS
2.1 BykBeHHbBIE BBIpa)KEHHSI (BBIPAKEHUS C IEPEMEHHBIMH )
55 Crenenp ¢ uenbiM mnokazareneM. CTeneHb ¢ palMOHAIbHBIM IMOKa3zaTeneMm. CBOMCTBa
. CTENEHU
2.3 MHorouneHsl
2.4 Anrebpanueckas 1poob
5 Apudmerndeckuii KOpeHb HaTypalbHOM creneHu. JIeWCTBUS C apuPMETUUECKUMU
' KOpPHSIMU HAaTypaJbHOU CTEIIEHU
3 YpaBHEHHUs 1 HEpABEHCTBA
3.1 Iensie u poOHO-panoHaIbHbIE YpaBHEeHUs. CUCTEMBI U COBOKYITHOCTH YPaBHCHHI
3.2 Lenbie 1 poOHO-panoHaTbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABCHCTB
3.3 Pemrenue TeEKCTOBBIX 3a1a4
4 YucaoBbIe IOCIEN0BATEILHOCTHU
4.1 ITocnegoBaTensHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATENILHOCTEH
4.2 Apudmerrdeckas ¥ TeoMeTpruIecKas rnmporpeccuu. @opMyina CI0KHBIX POIEHTOB
5 OyHKIUU
@Oynkius, crnocodsl 3amanus GyHkuu. ['padux QyHkunuu. O6macTb omnpeneneHus U
51 MHOKeCTBO 3HadeHwid (yHkumu. Hymu dyakinuu. [IpomMexxyTKd 3HAKOIIOCTOSTHCTBA.

[IpoMexyTKH MOHOTOHHOCTH (yHKUMH. MaKCUMyMbl M MHHUMYMBI (YHKIIHH.

Haubonbiiee u HanMeHblee 3HaUeHne QYHKINN Ha IPOMEKYTKE
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KoopauHatsl Ha mpsiMO#l ¥ TIJIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPAMHATHI HA TJIOCKOCTH
7 I'eomeTrpus

7.1 ['eomerpuueckue GUrypsl u UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOroyroiabsHUKH

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenne reoMeTpudecKux BEIMYUH

7.6 BekTopsl Ha nockocTH
8 BeposTHOCTB U cTaTUCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHuoxecTBa

8.5 I'padmr
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Ipuioxenne 1.
KOHTPOJIbHO-USMEPUTEJIBHBIE MATEPHUAJIBI

KontponbHas padora Ne 1 mo teme: «HeTbIpexyroabHUKID

1.  Juaronamu npsamoyroiasHuka ABCD nepecekaercs B Touke O, £ZABO = 36°. Haiinure
yrosa AOD.

2.  Haiiagurte yrasl npsIMOYTOJIBHOM Tpalleluy, €CIU OUH U3 €€ yriioB paBeH 20°.

3. Croponsl napajuienorpaMma OTHOCATCS Kak 1 : 2, a ero nepumetp paseH 30 cm. Haiigure
CTOPOHBI MapajuieIorpamMmma.

4. B paBHOOOKO# Tpamnenuu cymma yrioB Ipu O0JbIIeM OCHOBaHUU paBHA 96°. Haiinure
YIJIBI TPAIICIUH.

5. * Beicora BM, npoBenennas u3 BepiuHsl yria pomb6a ABCD o6pasyer co croponoit AB
yrona 30°, AM =4 cm. Halinute mymny auaronanu BD pom6a, ecu Touka M nexut Ha ctopoHe AD.
Bapuanr 2

1.  Juaronamu npsamoyroiasHuka MNKP nepecekatorcs B Touke O, ZMON = 64°. Haiinurte
yros OMP.

2. Haiigure yriiel paBHOOOKO# Tparenuu, eciiv OJJ1H U3 ee yriaoB Ha 30° GoJbIiie BTOPOTO.

3. Croponsl napajuienorpaMma oTHOCATCS Kak 3 : 1, a ero nepumetp paseH 40 cm. Haiigure
CTOPOHBI MapajuieIorpamMma.

4. B npsAMOyrospbHOM Tparenuu pa3HoCTh YIII0B MPU OAHOM U3 OOKOBBIX CTOPOH paBHa 48°.
Haitaure yraer tpaneuun.

5. * Beicora BM, npoBenennas u3 BepmuHsl yria pom6a ABCD o6pa3yer co ctoponoit AB
yron 30°, nmuHa quarosanu AC pasHa 6 cm. Haiinute AM, ecniu Touka M J1€KUT Ha IPOJOJKEHUN
cToponsl AD.

KonTpoabHast padora Ne 2 «IIpu3Haku moao0usi TpeyroibHUKOBY»

BapuanTt 1

1. Hano: A =2«£B, CO =4, DO =6, AO =5 (puc. 7.54). Haiitu: a) OB, 6) AC, BD: B) Saoc,
SBob.

2. B rpeyronsuuke ABC AB =4 cm, BC =7 cMm, AC = 6 cM, a B TpeyrosibHuke MNK MK = 8
cM, MN = 12 cM, KN = 14 cm. Haitnure yrisl Tpeyronsauka MNK, eciin 2A = 80°, 2B = 60°.

3. IIpsmas nepecekaeT cropoHsl TpeyroibHuka ABC B Toukax M u K cOOTBETCTBEHHO Tak,
yto MK||AC, BM : AM = 1 : 4. Haiinute nepumetp tpeyroinpsauka BMK, ecnu nepumeTp TpeyroibHUKa
ABC pagen 25 cm.

4.  * B tpanenuu ABCD (AD u BC ocHoBaHue) nuaroHnanu nepecekarorcs B Touke O, AD =

12 cm, BC =4 cm. Haitaute momans tpeyroibHuka BOC, ecnu mmonaas tpeyroiasauka AOD paBha 45

cM>.

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

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

2. BAABCAB=12cm, BC =18 cm, £B =70° a B AMNK MN =6 cm, NK =9 cm, 2N =
70°. Haitnute ctopory AC u yron C tpeyronsauka ABC, eciiu MK =7 cMm, 2K = 60°.

3. Orpesku AB u CD nepecekarorcs B Touke O tak, uto £ACO = 2BDO, AO : OB = 2:3.
Haiinute nepumerp tpeyronbauka ACO, ecau nepumetp tpeyroinbHuka BOD pasen 21 cm.

* B tpaneniun ABCD (AD u BC ocHoBaHus) AuaroHany nepecekarotcs B Touke O, Saop= 32 cM?, Spoc =
8 cm?. HaiiiuTe MeHbIIlee OCHOBAHME TpaTelut, ecili GoIbIlee U3 HUX paBHO 10 cM.

Kountpoabsnas padora Ne3 mo teme: «Ilaomaaby».

1. CropoHa TpeyroJbHHUKa paBHa 5 CM, a BBICOTA, MPOBEJCHHASA K HEH, B JIBa pa3a OoJbiie
cTOpoHBI. Haliure miomans TpeyrojbHUKA.

2. Karersl npsMOYroJIbHOTO TPEYrojbHUKa paBHbl 6 cM u 8 cMm. Haiinure runorenysy u
IUIOINAb TPEYTOJIbHUKA.

3.  Haiiaure miomanp 1 nepuMeTp pomoa, eciu ero AuaroHaiu paBHel 8 cM u 10 cwm.

4. * B mpsmoyronsHoii Tparennn ABCK Gonbimast GokoBasi cropona pasHa 3V2 cm, yron K
paBeH 45°, a Beicota CH genut ocHoBanne AK nonosiam. Haiigure mmoniaas Tpaneuum.

Bapuant 2

1.  CropoHa TpeyroiapHuka paBHa 12 cMm, a BbICOTa, IPOBEIEHHAs K HEM, B TPU pa3a MEHbIIE
BbICOTHI. Haliute miomaas TpeyrojbHUKA.

2. OnmuMH W3 KareToB MPSAMOYIOJIBHOTO TPEYyroJibHHMKa paBeH 12 cM, a rumoreHysa 13 cwm.
Haiiaure BTOpOi KareT U mIoma b TPEyroJbHHUKA.

3.  Jlmaronamu pom6a paBHbl 10 cm u 12 cMm. HaliguTe ero miomaas ¥ IepuMeTp.

4. * B npsmoyronsHO# Tpanenuu ABCD OGomnbmias 6okoBasi cTopoHa paBHa 8 cM, yroia A
paseH 60°, a Beicota BH nenut ocHoBanue AD nononam. Haiiaure miomiaap Tpaneuuy.

KonTtpoabsnas padora Ne 4 «Teopema IIudaropa u Hayaja TPUrOHOMETPHI»
Bapuanr 1
1. Auaronanu pom6a 16 cm u 50 cm. Haitnure ctopony pomba
2. Haiigute ctopony AC tpeyronsauka ABC, ecnu BC =4 cm, AB =3 cm, yron B pasen 90
IpajycoB.
3. B npsimoyronsHOM TpeyrosnbHuke yroi C pasen 90 rpagycos, AB =50 cm, AC =32 cm
Uemy paBen cos A?

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

5. OcHOBaHME paBHOOEAPEHHOMN Tpanenuu paBHbl 14 cM 1 32 cMm.00Kk0Bast ctopoHa 17 cM.
Haiinure BbICOTY Tpanenuu
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Bapwuanr 2.

1. lnaronanu pom6Oa paBHbl 12 cM u 18 cm. Haiiaure cropony pomba

2.1aiinute cropony BC npsimoyronsHoro tpeyroibsauka ABC. Ecin yron A npsimoii, AC=4 cwm,
AB=6 cm

3. B npsamoyronasHOoM TpeyroasHuke yroi C pasen 90 rpaagycos, AC =28 cm, AB=36 cMm.uemy
paBeH sin B?

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

5. OcHOBaHMsI paBHOOGPEHHOM Tpamnenuu paBHbl 19 u 27, 6okoBas cropona-5 cm. Haitaure
BBICOTY Tpamneuuu?

KonTtpoabsnas padora Ne 5 «OkpykHOCTB)»

Bapmuanr 1

I. ABwu AC — oTpe3ku KacaTeabHbIX, TPOBEAECHHBIE K OKPYKHOCTH PAINYCOM 9 CM.
Haiinure nunst otpeskoB AC u AO, ecniu AB =12 cm.

2. Jano: UAB : UBC =11 : 12 (puc. 8.178). Haittu: £BCA, 2BAC.

3. Xopast MN u PK nepecekatorcs B Touke E Tak, uto ME = 12 cm, NE = 3 cMm, PE = KE.
Haiigure PK.

4.  * OkpyxHoOCTh ¢ rieHTpoM O u paamycom 16 cM onmcana okosio Tpeyroiasauka ABC Tak,
yto LOAB =30°, ZOCB = 45°. Haitnure croponst AB u BC Tpeyronbauka.

Bapuanr 2

I. MN u MK — oTpe3ku KacaTenbHbIX, MPOBEACHHBIE K OKPYKHOCTH PAIUYCOM 5 CM.
Hatigure MN u MK, ectu MO = 13 cm.

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

3. Xopast AB u CD nepecekatorcst B Touke F Tak, uto AF =4 cm, BF = 16 cm, CF = DF.
Haiigure CD.

4.  * OxpyxHOocTb ¢ 1IeHTpoM O u paguycom 12 cM onmcana okoso TpeyroibHuka MNK Tak,
yto £MON = 120°, 2ZNOK= 90°. Haiinute ctopousl MN u NK TpeyronapHuka.

HTorosasi KOHTPOJILHAsA padoTa 1O reoOMeTPHH 3a 8 KJ1acc

Bapmuanr 1

1.  BoxoBas cropoHa paBHOOEIPEHHOTO TPEyroJibHUKA paBHa 10 cM, a ero ocHoBaHHE 12 cMm.
Haitaure ero miomans.

2.  buccekrpuca yria A napamienorpaMmma ABCD nenut cropony BC Ha otpesku BK u KC,
paBHBIE COOTBETCTBEHHO 8 cM U 4 cMm. Halinute nepumeTp napauiesorpamma.

3. B rpanemun ABCD yriast A u B npsmeie. [{lnaronans AC — Guccekrpuca yriia A u paBHa
6 cm. Halinure miiomans tpanenuu, eciau yroi CDA pasen 60°.

4. B oxpyxnHocTu npoBenieHsl 18e xopasl AB u CD, nepecekaromuecs B Touke K, KC = 6 cm,
AK =8 cm, BK + DK = 28 cm. Haiinure nimuast BK n DK.

5. KBazpar co cTropoHO# § cM omnmcaH 0K0JIO OKpyKHOCTH. HalinquTe niomanb
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA C OCTPhIM yriioM 30°, BHUCAaHHOTO B JAHHYIO OKPYKHOCTb

Bapuant 2
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1.  BoxoBas cropoHa paBHOOEIPEHHOTO TPEYroJbHHUKA paBHA 13 cM, a ero MeauaHa,
IIPOBECHHAs K OCHOBAHUIO, paBHa 5 cM. Haiinure momans U nepuMerp TpeyrobHUKA.

2. Jlmaronamu pom6a paBHbI 8 cM 1 6 cM. Haiinure nepumerp 1 muomaab pomoa.

3. B paBnaobGenpennoii tpanenuun ABCD nuaronans AC neprieHAUKYIIsIpHa O0KOBOM CTOpOHE
CD. Haiinure miomaae tpanenuu, eciau yroi CAD pasen 30°, AD = 12 cm.

4. B oxpyxHocTHu nipoBeieHbI AB€ xopasl AB u CD, nepecekaromuecs: B Touke M, MB = 10
cMm, AM =12 cm, DC = 23 cm. Hatigure qmuasl CM u DM.

5. IIpsAMOYroJibHBIN TPEYroJbHUK C KaTeTaMu 4 CM BIMCAH B OKPYKHOCTh. Halinure
Iomaab MpaBUJIbHOI'O MICCTUYTIOJIbHUKA, OITMCAHHOT'O OKOJIO HaHHOﬁ OKPYKHOCTH.

Kpurepun oueHuBaHusi KOHTPOJbHBIX PadoT:

OtMmeTKa «5» CTaBUTCS, €CIH:

» paboTa BBIOJHEHA MTOJIHOCTHIO;

» B JIOTUYECKUX PACCYKACHUSIX M 000CHOBAaHHH PEIICHHS HET IPOOEIIOB U OIIUOOK;

» pelieHHe He COJCPKUT HEBEPHBIX MaTeMaTHYECKUX YTBEPXKICHHH (BO3MOXKHA OJHA
HETOYHOCTb, OIMCKA, KOTOpask HE SBISIETCS CIEACTBUEM HE3HAHUS WM HEMOHMMaHHUS Yy4eOHOro
Marepuaa).

OT1MmeTKa «4» CTaBUTCS B CIACAYIOMIMX CIy4asX:

» paboTa BBINOJIHEHA ITOJIHOCTHIO, HO OOOCHOBAHHS IIIATOB PEIICHHS HEJIOCTAaTOYHBI (ecin
YMEHHE 000CHOBBIBATh PACCYKICHUS HE SIBIISIIOCH CIIEUAIBHBIM 00BEKTOM IPOBEPKH);

» JIOTMYIICHBI OJIHA OIIMOKA WIIA €CTh JBa — TPH HEJOUYETA B BHIKIIAIKAX, PUCYHKAX U YepTeKax
WM rpadukax (eciau 3TH BUIbI padOT HE SBISUIUCH CIICIUATBHBIM 00BEKTOM IPOBEPKH);

» BBINIOJTHEHO 0€3 HEJI0UYETOB HE MEHEE TPEX YETBEPTHIX 3a/IaHUi.

OTMeTKAa «3» CTaBUTCS, SCIIN:

» qonymieHo OoJjiee OJHOM OIMMMOKK MM 0ojiee JBYX — TpPeX HEAOYCTOB B BBIKJIAJKAX,
yepTekax WM Tpadukax, HO oOyuarommiics o0siagaeT o0s3aTeIbHBIMH YMEHUSMHU IO NPOBEPsieMOi
TeMe,

» €3 HeIOYCTOB BHINOJIIHEHO HE MEHEE TIOJIOBHHBI Pa0OTHI.

OTMeTKa «2)» CTaBUTCS, SCIIH:

» JIONYILICHBI CYIIECTBEHHbIE OIMIMOKHM, IOKa3aBIIME, 4YTO Yydalluiics He o0iamaer
00s13aTeTbHBIMU YMEHUSIMU 110 IAaHHOM TeMe B MOJIHOM Mepe;

> MIPAaBUIILHO BBIITOJHEHO MEHEE MOJIOBUHBI paOOTHI.
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IIpunoxenune 2. TEMbI IIPOEKTOB

AKcHOMaTH4ECKOH IOCTpOEHNE TeoMeTpun EBKInaa 10 COBpEMEHHOCTH.

Becrionqoonoe nmomodue
B3anmocBs3b apXUTEKTYphl U MAaTEMATUKH B CHMMETPHH.
Brircannble 1 onrcaHHbIE OKPY>KHOCTH
BrivcanHble 1 OnMCaHHbIE YETHIPEX YT OJIbHUKH.
['eomeTpusi U UCKYCCTBO.
HenpTounn
3aMeuaTeNbHbIE KPUBBIE
3amMeuarenbHble TOUYKU TPEYTOJIbHUKA.
Kpatkuii ouepk aesrenpHOCTH ApXumena
[TonoOue B ObITY
[MonoOue unm nckyccTBo (Ha npuMepe paboT XyA0KHHUKOB).
HecrangapTHble 3a1a41 110 TEOMETPHH.
[Tapannenorpamm BapunboHna
[TapkeTbl 1 6GOpaAOPHI
[lemanbHbBIN TPEYTrOJIbHUK
[Tudarop u ero reopema
[Tudarop u ero mkoma.
[Tupamuibl B apXUTEKTYpE.
[Mnomaau uryp

[Tpumenenue moo0ust TPEYTroJIbHUKOB IPU U3MEPUTENBHBIX paboTax.

Pemenue 3agau Ha nocTpoeHueE.

CriocoObl HaXOXKICHHSI PUOMKEHHBIX 3HAUEHUH Yncia .
Y 1uBUTENBHBINA KBAIpAT

UeTplpexyroJibHUKU Ha KaXKJOM IIary.

Yucno I1n

OTOT YAUBUTEIBHO CUMMETPUYHBIN MUP.
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOINECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

['eometpus 7-9 xnace/ Artanacss JI.C., byry3zoB B.®., Kanomnes C.b., [To3usk J.I'., KOquna
N.N. u appyrue, Akunonepaoe ooimecto «M3narensctBo «lIpocemenue» 2019

METOJINYECKHUE MATEPUAJIBI 1151 YUUTEJISA
['eomeTrpus. MeTonnueckne peKOMEHIAMH. § Ki1acc : yueo. mocodue ajist 001meoopa3oBar.

opranuzanuii / [JI. C. Atanacsu, B. @. byry3os, 0. A. I'nazkos u ap.]. — M. : [Ipocsemenue, 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

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