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IMNOACHUTEJBHASA 3AIINCKA

I'eomMeTpuss Kak OAMH W3 OCHOBHBIX pPAa3JelOB IIKOJIbHOW MaTeMaTHKH,
UMEIOIINNA CBOEH IENIbI0 00ECIEUNUTh M3YYCHHE CBOWCTB M pa3MepoB (uryp, mx
OTHOLIEHW W B3aUMHOE pPAaCIlOJIOKEHUE, ONUPAETCd Ha JIOTUYECKYIO,
J0Ka3aTeNbHyl0 JUHUIO. [[eHHOCTh M3ydeHHs TeOMETpPUH Ha YpPOBHE OCHOBHOTO
oOmero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYarOIIUKUCA YUYUTCS MPOBOAUTH
JOKa3aTeNIbHbIE PACCYKIEHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIFOUEHUs, T0Ka3bIBATh
VUCTUHHBIC YTBEPXKICHUS M CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
paccyXIeHusi «OT TPOTUBHOIO», OTIMYATh CBOMCTBA OT IPU3HAKOB,
(dbopMynupoBaTh 0OpaTHBIE YTBEPIKACHHUSL.

BTtopoit menpr0 HW3ydeHMS TE€OMETPUM SBISAETCS HCIIOJIB30BaHHE €€ Kak
WHCTPYMEHTA MpU PEUICHUU KaK MaTeMaTUYECKUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMXCS B peasbHOW ku3HU. OOydaromuiicss [TOKEH Hay4YUThCS
ONPENEUTh T€OMETPUUECKYI0 (DUTypy, OMUCaTh CIOBAMM JIaHHBIA 4YEepTEXK WU
PUCYHOK, HAMTH TUIOLIAAb 3€MEIBHOTO YYaCTKa, pacCUUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO KabOesis uiau TpeOyemble pa3Mepbl Trapaka yisi aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAasi, BHIUUCIUTENbHAS JIMHUS B W3YUYEHHUH T€OMETPUHU.
[Ipu pemiennn 3amad MPaKTHUYECKOTO XapakTepa OOy4arolUWCS YYUTCS CTPOUTH
MaTeMaTUYeCKUe MOJCIM  PpEeaJIbHBIX KU3HEHHBIX CHUTyallud, MPOBOIUTH
BBIYMCIICHUS U OLIEHUBATh a/IEKBaTHOCTh MOJIYYEHHOTO pe3yJbTaTa.

KpaitHe BaxHO NOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMH Yy4eOHBIMU
npeIMeTaMu, MOTUBUPOBATh MCIOIB30BaTh OMPEIEICHUS T€OMETPUIECKUX PUTyp
U TIOHATUN, JEMOHCTPUPOBATh NMPUMEHEHHUE MOJYYEHHBIX YMEHHH B (U3HKE U
TEXHUKE. OTH CBS3M Haubonee SApPKO BHAHBI B Temax «BekTopsy,
«Tpuronomerpuueckue CoOOTHOIIEHUs», «Merox koopauHat»y U «Teopema
[Tudaropax.

VYuebuniii kypc «leomMeTpus» BKIIOYAET CICAYIONIMNE OCHOBHBIC Pa3/EIbl
conepxkanusi: «leomerpuueckue ¢urypel M HUX CBOMcTBa», «M3mepenue
F€OMETPUYECKUX  BEIMYMH», «JlekapToBbl KOOpPAMHATHI Ha  IJIOCKOCTHY,
«BexkTops», «JIBImKkeHus miockocTm», «[IpeodpasoBanus mogoOus».

Ha usyuenue yueOHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 knacce
— 68 yacoB (2 yaca B Hejeno), B 8 kimacce — 68 yacoB (2 yaca B Henenw), B 9
KJacce — 68 yacoB (2 yaca B HEJIEIO).



COAEPXAHME OBYYEHMUSA
7 KJIIACC

Havanbnabie nonaTus reomerpun. Touka, npsiMasi, OTpe30K, Jy4d. Yros. Buasl
ymoB. BeprukaneHble M CMeEXHBIE yIUIbl. buccektpuca yrma. Jlomanas,
MHOI'OYTOJIbHUK. [lapaninenbHOCTh U NEPIEHANKYISIPHOCTD MPSAMBIX.

Cummerpuunble  Qurypbl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUHN B OKPYIKAOIIEM MHpE.

OCHOBHBIE TIOCTPOEHHSI C INOMOIIBK LUPKYJI W JIMHEHMKH. TpeyroibHUK.
Bricora, Mennana, OuccekTpurca, X CBOMCTBA.

PaBHOOeApeHHBIT W  PaBHOCTOPOHHUN  TpEyrodbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TMpU3HAKU PaBHOOEAPEHHOro TpeyroibHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJILHUKOB.

CBolicTBa M NMPU3HAKK NapauIeNIbHBIX MpsAMbIX. CyMMa yIJIOB TPEyTOJbHUKA.
Breninue ymisl TpeyrojbHUKA.

[IpssmMoyronbHblid  TpeyroibHUK. (CBONCTBO MEIHMaHBl IPSIMOYTOJIBHOIO
TPEYroJIbHUKA, IPOBENEHHON K TUNIOTEHY3€. [[pu3Haku paBeHCTBA MPSMOYTOJIBHBIX
TPEYTOJILHUKOB. I IpsIMOYTrOnIBHBIN TPEYTOJBHUK ¢ yIIIoM B 30°.

HepaBencTtBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJbHHKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoibllieM ymie U Ooiblliell CTOPOHE TPEYroJIbHUKA.
IlepnenauKyIsap U HAKJIOHHAS.

['eomerpruueckoe MecTo TOYEK. buccekrpuca ymia W CepeIUHHBIN
NEPIEHINKYISIP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUEK.

OKpyXKHOCTb U KpyI, XopAa M JAuaMmMeTp, HuX cBoiicTBa. B3aummnoe
pacnoJIOKEHNE OKPYKHOCTH M npsimoil. KacarenpHas m cekylias K OKpY>KHOCTH.
OKpyXHOCTb, BIMCaHHAasT B Yyroi. BnucaHHas W oONHMcaHHasg OKPYKHOCTH

TPEYTOJIbHUKA.
8 KUIIACC

Yereipéxyronbauku. [TapauienorpaMm, ero npu3Haku M cBomcrBa. JacTHble
clydad TMapajuiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaApar), UX MNpPHU3HAKU U
cBoiicTBa. Tpamenus, paBHOOOKasi Tpamerus, €€ CBOHCTBA U TPU3HAKU.
[IpsimoyrosbHas Tpaneuus.

Meron ynBoenuss meauanbl. LleHTpanbHas cummerpus. Teopema Paneca u
TEOpeEMa O MPOMOPIUOHAIBHBIX OTPE3KAX.

CpenHune nuHAM TPEyroNbHUKA U Tpanenuu. L{eHTp Macc TpeyronbHuKa.

[Tonobue TpeyroapbHUKOB, KO3 uUIUeHT mnomodus. I[lpusHaku momoOus
TpEyroiabHUKOB. [I[pruMeHenue mogooust mpyu pelieHuu TPAKTUIECKUX 3a/1ay.



CaoiicTBa Tuiomaae reomerpudeckux ¢uryp. dopmynbl ais IUIOMIAAH
TpEyrojbHUKa, MapajuiesiorpaMma, pom6a u Tpamneuuu. OTHOIIEHHE IJI0Ia e
noJ0OHBIX QUryp.

Brruncnenne mmomaned TpeyroJbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOMN
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu perieHun
MPAKTUYECKUX 3a/au.

CuHyC, KOCHMHYC, TaHI€HC OCTPOro yIja MpPSAMOYTOJBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpHUYECKUE (YHKIIUN
yroB B 30, 45 u 60°.

BrniucanHble U HEHTpaJIbHBIE YITIbL, YTOJI MEXIY KacaTeIbHON U XOpJA0il. YIIIbl
MEXKIY XOpAaMH U CEKyUIMMHU. BOUCaHHBIE W ONHMCAHHBIE YETHIPEXYTOIBHUKH.
B3aumnuoe pacnonoxxenue nByx okpyxHoctei. Kacanume okpyxnoctei. OOiue

KacarebHbIE K JIByM OKPY>KHOCTSIM.
9 KUIIACC

Cunyc, xocunyc, TaHreic ymoB or 0O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYJIBI IPUBEACHUS.

Pewienne TpeyronbHuKoB. Teopema KOCUHYCOB U TEOpeMa CUHYCOB. PemieHue
PAKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM T€OPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodusi. [logobue COOTBETCTBEHHBIX AJIIEMEHTOB.

Teopema O NpPOHU3BENEHUU OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHHUH
OTPE3KOB CEKYIIHX, TEOPEMA O KBaJAPaTe KacaTeIbHOM.

Bekrop, mmuHa  (MODynb) — BEKTOpa,  COHANpaBIEHHBIE  BEKTOPHI,
IPOTUBOIOJIOKHO HAIPABIEHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIE€palMyd HaJ BEKTOpaMmH. Pa3lioxkeHne BeKTopa IO JBYM
HEKOJUTMHEeapHbIM BekTopaM. Koopnaunatel Bektopa. CKaliipHOE ITPOU3BENICHHE
BEKTOPOB, IPUMEHEHUE JJIsI HAXOXKICHUS JJIMH U YIJIOB.

JlekapToBbI KOOPIMHATHI HA INIOCKOCTH. YPABHEHUS MPSMOU U OKPYKHOCTH B
KOOPJMHATAX, MEPEeCeUYEeHUE OKPYXKHOCTEH M MNpAMbIX. MeTon KOOpAUHAT U €ro
PUMEHEHHUE.

[IpaBunbHblE  MHOTOYroJapHUKH. [JInmuHa  okpyxkHOcTH. IpanycHas wu
paauaHHas Mepa yIia, BBIUMCICHHE JIMH Nyr OKpyx)Hocteu. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBIDKEHMST TUIOCKOCTH W BHYTPEHHHE CUMMETpUU Guryp (JieMeHTapHbIC
npeacrasieHus). [lapannensaeiil nepeHoc. [ToBoporT.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUsA  ITPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3SOBAHUASA

JIMYHOCTHBIE PE3VYJIBTATBI

JINYHOCTHBIE Ppe3yJabTaTbl OCBOCHMS IPOrpaMMbl Y4eOHOro Kypca
«l'eomeTpus» XapakTepu3yrOTCs:

1) maTpuoTuveckoe BOCIIUTAHHE:

IIPOSIBICHUEM HMHTEpeca K MPOLUIOMY M  HACTOALIEMY POCCUMCKOU
MaTe€MaTUKH, LEHHOCTHBIM OTHOLIIEHUEM K  JOCTHXKEHUSM  POCCHUUCKUX
MaTEMaTUKOB M POCCHUMCKOM MaTeMaTU4eCKOM WIKOJbI, K HCIIOJIb30BAHUIO JTHUX
JOCTHKEHUH B IpyruX HayKaxX U MPUKIAJHBIX chepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00SI3aHHOCTEN I'payKJaHWHA U Pealn3aluu €ro
npaB, IMPEACTABICHHEM O MaTeMarTHYEeCKUX OCHOBaxX (YHKIMOHUPOBAHUSA
Pa3IMuYHBbIX CTPYKTYp, SIBICHUH, NMPOLEAYp TpakJaHCKOro oO0IecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO STUUYECKUX MPOOIEM, CBI3aHHBIX
C TMPAKTUYECKUM MPUMEHEHUEM JOCTMIKEHWW HAYyKH, OCO3HAHUEM BaKHOCTH
MOPaJIbHO-3THYECKHUX ITPUHILIMIIOB B JEATEIBHOCTH YUYEHOTO;

3) TpynoBOe BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PCELICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HAIPaBICHHOCTH, OCO3HAHUEM BAXXKHOCTU MAaTEMaTU4YECKOIro
o0pa3oBaHus Ha MPOTSXKEHUU BCEHW KU3HMU IJIsl YCHEIIHOM NpodeccuoHalIbHON
JEATENBbHOCTH M PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM MHAMBHUAYAIbHON TPaeKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMUHBIX UHTEPECOB U OOILECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHE:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY UM 3CTETHUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a/ad, PEUICHHM, pacCyXIEeHUH, YMEHUIO BUICThH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOIO NO3HAHMSA:

OpUEHTAllMEl B JACATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs YEJOBEKA, MPUPOABI U
oOmiecTBa, MOHMMAHUEM MAaTEMaTHYEeCKONM HAayKHM Kak cdepbl YelOoBEUeCKO
NEATEIIBHOCTH, JTAIllOB €€ Pa3sBUTHUS M 3HAUMMOCTH JUIA Pa3BUTHsA LIMBUIU3ALNM,
OBJIAICHUEM SI3BIKOM MAaT€MaTUKA U MaTE€MaTU4YECKOU KYJIBTYpPOU KaK CPEICTBOM
NO3HAHUS MUpPA, OBJAJECHUEM NPOCTEHIIMMUA HABBIKAMH HCCIEN0BATEIbCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHE KYJILTYPbI 310POBbA U
IMOIMOHAJIBHOTO 0JIArONMOJTyYMSsI:

TOTOBHOCTBIKO MPUMEHATh MATEMaTUYECKHUE 3HAHUS B HMHTEpPECax CBOETO
3I0pOBbs,  BEACHUSA  3A0pOBOro  oOpaza KU3HU (3I0POBOE  MHUTAHUE,
cOamaHCUpPOBAHHBIM PEXKHM 3aHATHH M OTAbIXa, peryspHas Gu3ndecKas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBBbIKA PEQUICKCHUH, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JAPYTroro 4YeJIOBeKa;

7) 3K0JI0THYECKOEe BOCIIMTAHUE:

OpPUEHTAMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHWUW JJIsl pELICHUS 3a7a4
B 00JacTH COXPAaHHOCTH OKPYKAIOIIEeH Cpebl, IUIAHUPOBAHHUS TIOCTYIKOB H
OIICHKH HMX BO3MOXXHBIX IOCIEICTBUUA JJISI OKPYXAIOUIEH CpEeabl, OCO3HAHUEM
I00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTeH UX penieHus;

8) ajanTanus K U3MEHAIOUMIUMCS YCJAOBHUSAM COLMAJIBbHON U NMPUPOAHOM
cpenbl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO I€ITEIbHOCTh, B TOM YHCIIE
YMEHUE YYHUThCS y APYrUX JIIOJeH, MpuoOpeTarh B COBMECTHOM AESITEIBLHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIIETECHIIUH U3 OIBITA IPYTHUX;

HEOOXOAUMOCThIO B  (POPMHPOBAHMM HOBBIX 3HAaHHH, B TOM YHCIIC
dbopMyIMpoBaTh WJEH, OHATHUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACPUIMUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMi0, BOCIPHHHMATH
CTPECCOBYIO CHUTYyaIlMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTUPOBAThH
NPUHUMAEMbIe PEIICHUS U JCUCTBUS, (OPMYIMPOBATh W OICHUBATh PHUCKH U
MOCJENICTBUSL, POPMUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJ/IBTATBI
Ilo3HaBaTe/IbHbIC YHUBEpPCAJIbHbIC Y4eOHbIe JeHCTBUSA

ba3oBble JJornyeckKkue aeMcTBus:

e BBISBIITh U XapaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MATEMaTUYECKHUX
OOBEKTOB, TOHATHHA, OTHOUICHWUH MEXAY TOHATUSIMH, (OPMYIUPOBATH
ONpENECIICHUS]  TOHSTHM, YCTAHABIMBAaTh  CYIIECTBEHHBIM  IPHU3HAK
KJ1accuuKaluyi, OCHOBAaHUS JJii OOOOIIEHUS] W CpPaBHEHUSA, KPUTEPUU
MPOBOAMMOIO aHAIU3a;

e BOCIpPUHUMATh, (GOPMYIUPOBATH H  TPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEpAUTEIbHBIE W OTPHIATCNIbHBIC, CIMHUYHBIC, YacTHBIC M OOIIHeE,
YCJIOBHBIE;



e BBIABIATH  MAareMarHMyeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeurss B (akTax, JaHHbIX, HAOMIOACHUSIX U YTBEPKICHUSX,
npeajaratb KpUTEPUU JJIs BbISBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHNIL;

e JelIaTh BBIBOJbl C HCIOJbB30BAHHEM 3aKOHOB JIOTMKH, IEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUI 110 AaHAJIOTHH;

e pa3dUpaTh J10KA3aTEIHCTBA MATEMAaTHYECKUX YTBEPKACHHUH (NIpSIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbBHO HECIIOXKHbBIE J10Ka3aTelbCTBA
MaTeMaTu4eckux (PaKTOB, BBICTpAMBATh ApPryMEHTALUIO, MPUBOJIUTH
PUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BHIOWpaTh CMOCOO pemieHus ydeOHOW 3amaun (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HaubOoNee MOAXOASIIMUA C Y4ETOM
CaMOCTOATENbHO BbIIEIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBareabckme 1eiiCTBUS:

e JCIIOJIb30BATh BOMNPOCHI KAaK HMCCIEIOBATEIbCKUH WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh BOMPOCHl, (UKCHUPYIOIIME MPOTUBOpEUUE, MpodIemy,
CaMOCTOATENIbHO yCTaHaBIMBaThb HCKOMOE M JaHHOE, (OpMHUPOBATH
TUIOTE3Y, ApTyMEHTHUPOBATh CBOIO MO3UIMIO0, MHEHHE;

e IPOBOAWTH [0 CAMOCTOATEIBHO COCTABICHHOMY IIJIaHY HECIOXKHBIM
HKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHUE M0 YCTAaHOBICHUIO OCOOCHHOCTEN
MaTeMaTH4eCcKoro o0beKTa, 3aBUCUMOCTEN 0ObEKTOB MEXKTy COOOI;

e CaMOCTOSTENIbHO (hopMynHpoBaTh 0OOOIIEHUS W BBIBOABI MO PE3yJbTaram
MPOBEIEHHOTO HAONIOEHUS, HCCIEAOBAHMS, OLEHUBATh JIOCTOBEPHOCTD
MOJTyYCHHBIX PE3YJIETATOB, BHIBOJOB U 000OIICHMIA;

e IIPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE IIpoOlleCCa, a TAaKKE BBIABUIATH
MPEATIONOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pab6ora ¢ undgopmanueii:

e BBIABIATh HEIOCTAaTOYHOCTh U M30BITOYHOCTh HH(OpPMALUU, IAHHBIX,
HEOOXOAMMBIX JUIsl pEIICHUS 3a/1auu;

e BBHIOMpATh, AaHAJU3UPOBATh, CUCTEMATU3UPOBaTb U HMHTEPIPETUPOBATH
UH(MOPMAIINIO Pa3IMYHbIX BUAOB U (POPM MpeCTaBICHUS;

e BbIOMpaTh (GOpMy MpeacTaBiIeHUs HUHGOPMALMM U  WUIIOCTPUPOBATH
pemaeMbple 3aJa4d  CXeMaMH, JauarpaMmami, HHOW TpaQuKod © HX
KOMOMHAIUSIMU;

e OIICHUBATh HAAEKHOCTh HWHGOPMALMU TIO KPUTEPUSIM, TPEIIIOKECHHBIM
yuHuTeNeM UiIU CHOPMYIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

e BOCIPUHUMATh U (POPMYTUPOBATH CYKJIECHHUS B COOTBETCTBUU C YCIOBUAMU
U LEJISIMHU OOLIEHUS, SICHO, TOUHO, TPAMOTHO BbIpa)kaTb CBOIO TOUKY 3pEHUS



B YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOAY pEelIeHUs
3a/1a4u, KOMMEHTHPOBATh MOJIYYECHHBIN PEe3yJIbTaT;

B X0JIe¢ OOCY>KJIEHUsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOU TEMBI,
npoOJIeMbl, pelaeMoi 3a7auu, BbICKa3bIBaTh HJIEH, HAIIEJICHHBIE HA MOUCK
pEIICHHs, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKISHUSMHU JPYTUX
YYaCTHUKOB Juajiora, oOHAapyKHBaThb Pa3IMYMe U CXOACTBO IO3UIIMH, B
KOPpPEKTHOU hopme GopMyIHMpOBaTh PA3HOIIIACHS, CBOM BO3PAKEHUS,
MPEACTABISATh PE3YJbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBaAHU,
MPOEKTa, CAMOCTOSITEIIFHO BRIOUPATh (DOpMAT BHICTYIUICHUS C YUETOM 3a/1a4
MPE3CHTAIMHA U 0COOCHHOCTEH ayIuTOPUH;

MMOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U WHIWBUIYaJIbHON
paboTHI ITPHU PEIICHUN YUEOHBIX MaTEMaTHUYECKUX 3a]1ay;

MPUHUMATH 1[€Jh COBMECTHOM JNIESITENIbHOCTH, IUIAHUPOBATH OPTraHU3aLINI0
COBMECTHOW paboThl, pacmpeAensarb BHABI PabOT, JOTOBapUBATHCA,
o0cyXaarh MPOIEeCC W Pe3ysbTrar paboThl, 0000ImAaTh MHEHHUS! HECKOJIbKUX
JIIOJICH

y4acTBOBAaTh B TPYNIOBBIX QopMax paboTel (0OCyxkAeHUs, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U APYTHE), BHITOIHITH CBOIO YacTh PAOOTHI
U KOOPJIWHUPOBATH CBOM JEHUCTBUS C JIPYTUMHU YJI€HAMU KOMAaHJIbI,
OIICHWBATh Ka4eCTBO CBOEr0 BKJIajJa B OOIIMI IPOIYKT IO KPUTEPHUSIM,
c(hopMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHUCTBUS.

PerynsiTuBHBIC YHHBepCcaJIbHbIE Y4eOHbIE 1eiiCTBUSA

CaMOOpI‘aHl/ISaHI/IﬂZ

CaMOCTOATENIBHO COCTaBJIITh IUIAH, AJITOPUTM PELICHMS 3a1a4yd (WA €ro
4acTb), BBIOMpaTh CHOCOO pEIIEHUs C Y4ETOM HMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOW MH(OpMAIUH.

CaMOKOHTpOJIb, 3MOHHOHaJIbelﬁ HHTCJICKT:

BJIQJIETh CIIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS IIPoIecca 1 pe3yJibrara
pELICHUsI MATEMaTUYECKOM 3a/1a4u;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JACATEIBHOCTH ITOCTABICHHOW LIEIU U
YCIOBUSIM, OOBSCHATh MPUYMHBI JTOCTWKCHHS WM HEAOCTHKCHUS IIEJIH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJ/IBTATbI

K xonmy oOydyeHuss B 7 kJjacce OOyJarOUTUHCS TMOTYYUT CICAYIONINE
IIPEAMETHBIE PE3YJIBTATHI:

Pacnio3naBarh UM3ydeHHbIE TeOMETpUYECKHE (UTYpBI, ONPEAeNHsITh UX
B3aMMHOE€ PACIHOJIOKEHHE, H300pakaTb TIeOMETPUYECKHEe (UTYpHI, BBIOJIHSIThH
YEPTEKHU IO YCIIOBUIO 3a/1a4u. V3MepATh TMHEWHBIE U YITIOBBIE BEIMUMHEBI. Pemarh
3a7]a4¥ HA BBIYMCIICHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henare rpyOyr0 OIIEHKY JIMHEWHBIX M YIJIOBBIX BEJIWYUH TPEIMETOB B
peasbHOM JKM3HU, Pa3MEpoB MPUPOAHBIX OOBEKTOB. Pasznuyarh pa3Mepbl 3THX
00BEKTOB M0 MOPSKY BETUYUHEI.

CTpouTh YepTEXKN K TECOMETPUUECKHAM 3a/1a4aM.

[Tonp30BaTbcsi MpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
NPU3HAKKU U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUN 3a/1a4.

[IpoBOINTHL JTOTMYECKHUE PACCYKIEHHUSI C UCIIOIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaTbCcsi NpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIHMaHBbI, IPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUN F€OMETPUYECKHX 3a]ay.

OnpenensaTe NapajuiebHOCTh MPSAMBIX C MIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT
¢ HUMM cekyas. Onpenenars napapieIbHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
PacCTOSTHUN OT TOYEK OAHOW MPSIMOM 10 TOYEK APYTOM MPSMOMU.

Pemiare 3agaun Ha KireTdaroit Oymare.

[IpoBOAUTH BBIYKCICHUS M HAXOJUTh YHUCJIOBbIE M OYKBEHHbIC 3HAYCHMSI
VIJIOB B TEOMETPUUYECKHX 3aJadax C HCIOJb30BAHUEM CYMMbI YIJIOB
TPEYroJIbHUKOB ¥ MHOTOYTOJIbHUKOB, CBOICTB yIJIOB, OOpa30BaHHBIX MpHU
NEePECEUCHUH [IByX MapaJUIeIbHbIX MOPSIMBIX Ccekylied. Pemars mpakTtuueckue
3a/1a4M Ha HaXOXJEHUE YITIOB.

Brnanerp mnoOHATHEM TIE€OMETPUYECKOTO MECTAa TOUEK. YMETh ONPENEIATH
OMCCEKTPUCY YIIIa U CEPEIUHHBIN MEPIECHIUKYISP K OTPE3KY KaK T€OMETPUIECKUE
MecCTa TOYEK.

@opMyIHUpOBaTh ONPEIEICHUS OKPY>KHOCTH M Kpyra, XOpJlbl U AuaMerpa
OKPY>KHOCTH, TOJIb30BaThCsl UX CBOMCTBAMU. YMETh IPUMEHATH 3TU CBOMCTBA MPHU
pELICHNH 3a]ay.

Bnagete moHsATHEM ONKMCAaHHOW OKOJIO TPEYTOJIbHHUKA OKPYKHOCTH, YMETh
HaxomuTh €€ meHtp. [lomp3oBarhecs (pakTaMu O TOM, YTO OMCCEKTPHUCHI YITIOB
TPEYTrOJbHHUKA MEPECEKAIOTCS B OOHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
NEPHEHIUKYISIPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOM TOUKE.

Bnaners moHsTHeM KacaTrelbHOM K OKPYXXKHOCTH, IIOJIB30BaTbCS TEOPEMOU O
MEPIEHANKYISIPHOCTH KacaTeIbHOM U paanyca, IPOBEAEHHOTO K TOUKE KACAHHUS.



[Tosnp30BaTbCsl MPOCTEHIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMU, [TOHUMATh
UX IPAKTUYECKUN CMBICII.

[TpoBOANTH OCHOBHBIE TEOMETPUUYECKHE MOCTPOEHHUS C MOMOILBIO LUPKYJIS U
JIMHENKHU.

K xonmy oOydenuss B 8 kJjacce oOyd4arouiuiics TMOTYYUT CIEAYIONINE
MIPEAMETHBIE PE3YIbTaThl:

Pacnio3HaBarhb OCHOBHBIE BHJIbI  YETBIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
MOJIb30BATHCA UX CBOMCTBAMU IIPH PEUIEHUU T€OMETPUUECKUX 3aay.

[IpuMeHsATh CBOMCTBAa TOYKH IEPECEUEHUS MEAMAaH TPEYrojbHUKA (LEHTpa
Macc) B pELICHUH 33]1au.

Brnaners moHsATHEM CpeAHEN JIMHUM TPEYrOJIbHUKA W TPaNelUUH, IPUMEHSATH
UX CBOMCTBA IIpU PEIICHUHM TeOMETpUYeCcKHX 3anay. llonb3oBarbcs TeopeMoi
dasieca 1 TEOPEMON 0 MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHSATh UX JJIS1 PEIICHUS
MPaKTUYECKUX 3a/1a4.

[TpumeHsTh IpU3HAKYU [10100US TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBarbest Teopemoi Iludaropa st pemieHuss TEOMETPUUYECKUX U
OpakTUYecKux 3anad. CTpoOUTh MaTeMaTHYECKYK) MOZEIb B MPAKTHYECKUX
3a/1a4ax, CaMOCTOATENIbHO JI€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIINE JITTUHBI.

Brnanerp mnOHATHSAMH CHUHYyCa, KOCHMHYyCa M TaHIEHCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHUKa. [107ab30BaThCS 3TUMH MOHATUAMM ISl pELICHUS
NPAKTUYECKUX 3a]1au.

Boruncnsate (pa3iauuHbIME CIIOCOOAMH) TUIOHIAAb TPEYTroJbHUKA U IUIOIIAIU
MHOTOYTOJBbHBIX  (uryp (mosp3ysicb, TIA€ HEOOXOIUMO, KaJIbKYJISITOPOM).
[IprMeHATh MONTYyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Brnagets NOHATHAMM BIHMCAHHOTO M ILEHTPAJIBHOIO YIVIa, MCIOIb30BaTh
TEOpEMbl O BIIMCAHHBIX YIVIaX, yIIaX MEXAY XOopAaMu (CEKYLIUMU) U yIiie MEXIY
KACaTEIbHOU U XOPIOU MPH PEIIEHUHA T€OMETPUUECKUX 3a/1a4.

BiageTe NOHATHEM ONMCAHHOTO YETBIPEXYTOJIBHMKA, MPUMEHSTh CBOMCTBA
ONMCAHHOIO YEThIPEXYTOJIbHUKA [PU PELIEHUU 3a/1a4.

[TpuMeHsATh MONMy4YeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTUYEeCKHe
MOJIEH JUIsl 3a/1a4 PeanbHOU KU3HU U MTPOBOAUTH COOTBETCTBYIOIINE BHIYMCIICHHUS
C TMpPUMEHEHHEM TMOoN00Ms UM TPUTOHOMETPUH (MONB3YSACh, TAE€ HEOOXOAUMO,
KaJIbKYJIATOPOM).

K koniy oOyuenus B 9 kJiacce OOydYaromMiicsi TMOJYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YIIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIHUU OCTPHIX YIIOB, HAXOAUTh C HX
IIOMOUIBIO PA3JIMYHBIE BIIEMEHTHI MPSMOYIOJIBHOTO TPEYToJIbHUKA («pELICHUE



IPSIMOYTOJIBHBIX TPEYTOJILHUKOBY»). HaxomuTh (C MOMOIIBIO KAJIBKYIIATOPA) AJIMHBI
Y YIVIbI JJ11 HETaOJIMYHBIX 3HAaYECHUH.

[Tonb3oBarbes (popMynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAaXOXKJICHHUS COOTHOLIEHUM MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMH.

Hcnonp3oBark T€OpEMBbI CUHYCOB U KOCHHYCOB ISl HAXOXKIAEHUS Pa3InYHbIX
AJIEMEHTOB TPEYrOJbHUKA («PEIICHUE TPEYTrOJbHUKOB»), MPUMEHSITh HUX MpHU
pELIEHUY FeOMETPUIECKUX 3a1ay.

Brnagete noHATHSAMHM  npeoOpa3oBaHMs — MOAOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB NoA00HBIX (uryp. [lonp3oBaThes cBOCTBaMH OAOOMS MPOU3BOJIBHBIX
¢uryp, yMmeTb BBIUHUCIATH JUIMHBI M HAXOAWUTh YINIBl y TOAOOHBIX (Uryp.
[TpumensaTh cBOMCTBA MOAOOMS B MPAKTUYECKHX 3ajadyax. YMETh MPUBOJIUTH
npuUMepPbl TOJOOHBIX (PUTYP B OKPYKAIOIIIEM MUPE.

ITonwp30Barbcst TEOpEMaMu O MPOU3BEACHUN OTPE3KOB XOPJ, O IPOU3BEICHUN
OTPE3KOB CEKYIIMX, O KBaApaTe KacareJIbHOM.

ITonp30BaThCsl BEKTOpaMH, MOHUMATh HUX TEOMETPUUYECKMA W (U3NYECKUN
CMBICII, TPUMEHATh MX B PEHICHUH TE€OMETPUYECKUX U (U3MYECKUX 3ajad.
[IprMeHATh CKaNsIpHOE NPOU3BEACHNE BEKTOPOB /I HAXOXKACHHUS IIMH U YITIOB.

[lonp30BaTbcst METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSTH €ro B
pELIEHNH FeOMETPUYECKUX U IMPAKTUYECKUX 3a/au.

Brnanerp NMOHATHUAMM NPaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI TyTM OKPYKHOCTH W PaJMaHHON MEPBI yINa, YMETh BBIYUCIATH IUIOLIAb
KpyTa u ero yacteu. [IpumeHaTs nomy4eHHble YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxomute ocu (WM UEHTPHI) CUMMETPUU (QUTyp, NPUMEHSITh IABUKECHUSA
IIJIOCKOCTH B IPOCTEUILNX CIIydasiX.

[IpuMEHATh MOTYyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJIENIN JJISl 3a4a4 PEAIbHOW KU3HU U ITPOBOIUTH COOTBETCTBYIOIINE BBHIYUCICHUS
C TMPUMEHEHHEM IOJ00US U TPUTOHOMETPUYECKHX (QYHKIHM (MOJIB3YysCh, IJe
HEO0OXOUMO, KaJIbKYJISITOPOM ).



IIpoBepsiemble TpeOGOBaHMS K pPe3y/ibTaTaM OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOTrPaMMbl
7 KIIACC

Kon [IpoBepsiembie TpeIMETHBIC PE3YIBTAThl OCBOCHUS OCHOBHOW 00pa30BaTelbHON IPOrpaMMbl OCHOBHOTO OOIIIETO
npoBepsieMoro | o6pa3oBaHUU

pe3yabpTara

6 ['eomeTpus

6.1 Pacrnio3HaBaTh n3yueHHBIE TeOMETPUIECKHE (DUTYPBI, OTIPENIENATh MX B3aUMHOE PacHoiIoKeHHe, H300pakarhb

reOMCTPHUICCKUC (bHprBI, BBIIIOJIHATDE YCPTCIKU 110 YCIIOBHIO 3aaa49HU. HSMCPHTB JIMHEWHBIE U YIIIOBBIC BCIIMYHNHEI.
Pemiate 3aJa41 Ha BbIYMCJICHUEC JJIMH OTPC3KOB W BCJIMYMH YITIOB

6.2 Jlenathb rpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BETUYHMH MIPEIMETOB B PEaTbHON )KU3HHU, Pa3MEPOB MPUPOTHBIX
00beKTOB. Paznnyarhk pa3Mepsl 3THX 00BEKTOB IO MOPSJIKY BETHYHHBI

6.3 CTpOUTh YEPTEKHU K TEOMETPUUECKUM 3a7adam

6.4 [Tonp30BaThCs MpU3HAKAMK PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIH30BATh MPU3HAKUA U CBOMCTBA PaBHOOEIPEHHBIX
TPEYToJbHUKOB TP PELLICHUH 33]1a4

6.5 [TpoBOAUTE JIOTHUECKHE PACCYKJICHUS C UCIIOIb30BAHUEM T€OMETPUUYECKUX TEOPEM

6.6 [Tonb30oBaThCst MpU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIMAHbI, TPOBEAEHHOM K
TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPHUECKHIX 3a1a4

6.7 OrnpenensaTh nmapauiebHOCTD MPSMBIX C TIOMOIIBIO YITIOB, KOTOPBIE 00pa3yeT ¢ HUMH ceKytas. OnpenensTh
MapajIeJIbHOCTh MPSIMBIX C ITOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJIHOW MPSIMOM /10 TOYEK APYIror MpsiMoil

6.8 Pemars 3a1aun Ha KjeT4aToi Oymare

6.9 [TpoBOAUTH BBIUKCICHHS U HAXOIUTH YHUCIOBBIE i OYKBEHHBIE 3HAUEHUS YITIOB B TEOMETPHUECKHX 3aadax ¢

HCIIOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJILHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, 00pa30BaHHBIX IIPU MEPECEUCHUN
JIBYX MapajuieIbHbIX MPSIMbIX CeKyIlel. Pemars npakTHiyeckue 3a/1a4i Ha HaXOXKIECHUE YIIIOB

6.10 Bramets moHsATHEM T€OMETPHUYECKOTO MECTA TOYEK. YMETh ONPEesATh OMCCEKTPUCY YITIa U CEPETUHHBIN
MEPISHINKYIISIP K OTPE3KY KaK TeOMETPUYECKHUE MECTa TOUEK

6.11 @opMyaUpPOBATH ONPENETIEHUSI OKPYKHOCTU U KPYyTra, XOp/bl U JUaMeTpa OKPYKHOCTH, MOJIb30BaThCS UX CBOMCTBAMU.
YMeTh NPUMEHSTh OTH CBONCTBA MPU PEIICHUM 3a1a4

6.12 Brnagets moHsATHEM OMUCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HaXxonuTh €€ neHTp. [lonbp3oBatecs dakramu

0 TOM, YTO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOUKE, U O TOM, UYTO CEPEIUHHBIE
MIEPIICHANKYJIAPHI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OHOM TOUKE

6.13 BrnaneTs noHsATHEM KacaTelbHON K OKPY>KHOCTH, MOJIb30BATHCS TEOPEMOM O MEPHEHAUKYIISIPHOCTH KacaTeJIbHON U
paguyca, IPOBEAEHHOTO K TOUKE KaCaHUU




6.14 IToJ1p30BaThCS NPOCTEUIITUMU T€OMETPUUECKUMU HEPABEHCTBAMU, TIOHUMATh UX MPAKTUUECKUI CMBICIT

6.15 HDOBOI[I/ITL OCHOBHBIC TCOMCTPHUYCCKUEC ITIOCTPOCHHUS C IIOMOIIIBIO HUPKYJIISA U JIMHEHKHU

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUSA

7 KIIACC

Kon IIpoBepsieMblIil AIEMEHT COASPKaHU

6 T'eomeTpus

6.1 Havanbnsie nonsaTus reomerpun. Touka, npsimasi, OTpe30K, JIyd. YIOIl.
Bunsl yriio. BepTukanbHble u cMexHbIE yIibl. buccekTpuca yria.
JlomaHas, MHOroyroiapHUK. [1apamieJbHOCTh U NEPIEHIMKYISIPHOCTD NPSIMBIX

6.2 Cummerpuusnblie hurypbl. OCHOBHBIE CBOMCTBA 0ceBOM cumMmeTpur. IIpruMepbl CHMMETPUH B OKPY>KAIOLIIEM MUPE

6.3 OCHOBHbIE TOCTPOCHMSI C TOMOIIbIO IIUPKYJIS U InHeHKkU. TpeyronbHuk. BoicoTa, Meinana, OuccekTpuca, UX CBOWCTB

6.4 PaBHOOCAPEHHBIN U PABHOCTOPOHHUIN TpeyroibHUKH. HepaBeHCTBO TPEYroIbHUKA

6.5 CBoICTBa ¥ IPU3HAKKU paBHOOEAPEHHOTO TpeyroiabHuKa. [Ipru3Haku paBeHCTBa TPEYTroJIbHIUKOB

6.6 CBolicTBa M IPU3HAKU NApaJIIeNIbHBIX IpsiMbIX. CyMMa yITIOB TpeyroyibHUKA. BHENTHNE yITbl TpEeyroabHUKa

6.7 [IpsimoyronpHbIN TpeyroapHUK. CBONCTBO MEAMAaHbI IPSIMOYTOJIBHOTO TPEYTOJIbHHKA, TPOBEAEH H Ol K THIIOTEHY3E.
[Ipu3HaKy paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOIbHUKOB. [IpSIMOYTOJIBHBIN TPEYTOIBHUK € YIIIOM B 30°

6.8 HepaBeHcTBa B reoMeTpun: HEPAaBEHCTBO TPEYTOJIbHIKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeOpeMa O OOJIbIIEeM yIyie U
OoJbllel CTOpOHE TpeyroiabHuKa. [lepneHauKynsap 1 HaKJIOHHAs

6.9 I'eomerprueckoe MecTo To4eK. bruccekTpuca ymia u CepeIlMHHbBIN NEPIEHANKYIISAP K OTPE3Ky KaK FTEOMETPUYECKUE MECTa
TOUYEK

6.10 OKpy>XHOCTh M KPYT, XOpJla U AUaMETP, UX CBOMCTBA. B3auMHoe pacmnonoxeHnue OKpyKHOCTH  npsiMoi. KacarenpHas u
CeKylIasi K OKpy>KHOCTHU

6.11 OKpY>KHOCTh, BHHMCAHHAs B yrojl. BorcaHHas B onycanHas OKPY>KHOCTH TPEYyTOJbHUKA




IIpoBepsiemble TpeOGOBaHMS K pPe3y/ibTaTaM OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOTrPaMMbl

8 KUIACC

Kon [IpoBepsiembie TpeIMETHBIC PE3YIBTAThl OCBOCHUS OCHOBHOW 00pa30BaTelbHON IPOrpaMMbl OCHOBHOTO OOIIIETO

MPOBEPSIEMOTO | 00pa30BaHUH

pe3yabpTara

6 ['eomeTpus

6.1 Pacnio3naBaTh OCHOBHBIE BHJIbI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, MOJIb30BAaTHCS UX CBOWCTBAMHU MPU PEIICHUN
TeOMETPUYECKUX 3a1a4

6.2 IIprMeHsITh CBOMCTBA TOYKHU IIEPECEUECHN MEANAH TPEYTONbHIKA (LIEHTPA MACC) B PEIIEHUH 3aa4

6.3 Bnaners noHsiTEM CpeHEN TMHUK TPEYTOJIbHUKA U TPANelUuu, IPUMEHATh UX CBOMCTBA MPU PEIICHUH T€OMETPUUECKUX
3ajau.
[Tonb3oBarbest TeopeMoit Daneca U TEOPEMOU O MPONOPLUUOHATIBHBIX OTPE3KAX, IPUMEHSTh UX JUIsl pEeILIECHUs
MIPAKTUYECKUX 33144

6.4 [TpuMeHsITh MPU3HAKH [TOI00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUYECKUX 3a0a4

6.5 [Tonp3oBarbest TeopeMoit [Tudaropa 1ist pereHus reOMeTpUISCKUX U MPaKTHYECKuX 3a1a4. CTPOUTh MaTeMaTHYECKYIO
MOJIEJIb B MPAKTUYECKUX 3aJa4aX, CAMOCTOSITEIbHO JIeJIaTh YePTEX U HAXOAUTh COOTBETCTBYIOLINE JJIMHbI

6.6 Brnagets moHATHSMH CHUHYCa, KOCHHYCA U TAHT€HCA OCTPOTO YIIa MPsIMOYTOJIBHOTO TPEyroiabHuKa. [101p30BaThCs ATUMH
TIOHSITUSIMHU JIJISI PEIICHUSI PAKTHUECKUX 3a7a4

6.7 BobruncnsaTe (pa3nu4HbIMU CIOCO0aMM) TUIOIIAb TPEYTOIbHUKA U ILIOMAAN MHOTOYTONIBHBIX (QUTYD (MIONB3YSICh, T
HEO0OXOIMMO, KAJILKYIISITOpOM). [IpUMEHST MOJTydeHHBIE YMEHHUS B MPAKTHUECKUX 3aa4ax

6.8 Braners moHATUSAMH BOMCAHHOTO M LIEHTPAJIBHOTO YIJIa, UCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIVIaX, YIIaX MEXKIY
XOpJIaMH (CEKYIIIMMHU) U YIIIe MEXY KacaTeJIbHON M XOPJIOW MPHY PEIICHUH T€OMETPUUSCKUX 3a1a4

6.9 Braners nmoHsATHEM OMUCAHHOTO YETHIPEXYTOIbHUKA, IPUMEHSTh CBOMCTBA ONMKUCAHHOTO YETHIPEXYTOIbHUKA TPU
pElIeHUH 3a7a4

6.10 [IpuMeHATH MOTyUYEHHbIE 3HAHUS HA MPAKTUKE - CTPOUTh MATEMAaTUYECKHE MOEIH IS 3a]1a4 peaabHOM KU3HU U

MIPOBOJIUTH COOTBETCTBYIOIIUE BBIYUCIICHHUS C IPUMEHEHUEM MTOT00MS M TPUTOHOMETPHH (TI0JIB3YACh, TIe He0OX0IUMO,
KaJbKYJISITOPOM)




IIpoBepsiemMmble 3J1eMEHTHI COAEPKAHUSA

8 KJIACC

Kon [IpoBepsieMBbIil AJIEMEHT COEPKAHMS

6 T'eomerpus

6.1 YertoipéxyroabHuku. [lapaienorpamMM, ero Npru3HaKu U CBOMCTBA

6.2 IIpstMOyTOIBLHHK, POMO, KBaJpaT, MX MPU3HAKN U CBOMCTBA

6.3 Tpanenus, paBHOOOKast Tparnenusi, €€ CBOMCTBA 1 Npu3Haku. [IpsimoyrosbHast Tpanenus

6.4 Mertop yapoenus Meauansl. LleHTpanbHas cumMmerpus. Teopema PDaneca u TeopemMa 0 NPOIOPLHOHAILHBIX OTPE3Kax

6.5 CpelHHE JIMHUY TPEYToJIbHUKA M Tpaneluu. L{eHTp Macc TpeyroibHUKa

6.6 [Tonobue TpeyronpHuKOB, k03 Puurent nogodus. Ilpusnaku nogodbust TpeyronbHUKOB. [IpuMenenue nogodust npu
pELICHUH MPAKTHYCCKUX 3a7a4

6.7 DopmMyIIbI IS ITIOMIAAN TPEYTOJbHUKA, MTapajijieorpaMma, poMOa 1 Tpareun

6.8 CBolicTBa mIomaaek reomerpudeckux huryp. OTHOIICHUE IIOIaAeH MOT00HBIX (hUTYD

6.9 Brrarcienue miomaaeii TpeyroJbHUKOB 1 MHOTOYTOJILHUKOB Ha KJeT4aTol Oymare

6.10 Teopema ITudaropa. Ilpumenenne Teopemsl Iudaropa npu pemeHnn npakTHYECKUX 33134

6.11 CuHyc, KOCUHYC, TAHT€HC OCTPOTO yIVia MPSAMOYTOJIBHOTO TPEyroibHUKA. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
Tpuronomerprueckue Gpyakimu yrios B 30°, 45° u 60°

6.12 BriucaHHbIe ¥ LIEHTPAJIBHBIE YIIIBI, YTOJI MEXKY KacaTelIbHOU U XOPIOH.
VIIbl MEXITy XOpIaMHu U CeKYIIIHMMU

6.13 BrricaHHbIC M ONIMCAHHBIC YETHIPEXYTOIbHUKH

6.14 BzauMmHoe pacnoyiokeHue aByx okpykHocTel. Kacanue okpyknocreii. OO1Me KacaTeabHbIE K IBYM OKPY)KHOCTSIM

IIpoBepsiemblie TpeOOBaHMS K Pe3yJibTaTaM OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOTrpaMMBbl
9 KIIACC

Kon [IpoBepsieMbie MPeIMETHBIC PE3yIIBTaThl OCBOCHHS OCHOBHOW 00pa30oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIETO
npoBepsieMoro | oOpa3zoBaHUH

pe3ynprara

6 I'eomeTpus




6.1 3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOJUThH C MX MOMOIIBIO Pa3IMYHBIE SJIE€MEHTHI
MPSIMOYTOJILHOTO TPEYTOJIbHUKA («pellieHue MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY ). HaxoauTh (C MOMOIIIBI0 KabKyISTOPA)
JUIMHBI ¥ YIIBI JUIS HE TaOJUYHBIX 3HAYCHUN

6.2 [Tonp3oBaThCst hopMyJIaMH MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIESCTBOM JIJIST HAXOXKICHUS
COOTHOIICHUW MEXTY TPUTOHOMETPUUECKUMHU BETUUNHAMHU

6.3 Hcnonp30BaTh T€OpEMBI CHHYCOB M KOCHHYCOB JIJIsl HAXOXKACHUS PA3IMUHBIX YJIEMEHTOB TPEYTOJbHUKA («pEIIeHne
TPEYTOJIHLHUKOBY ), IPUMEHATH UX IPH PEIICHUH T€OMETPUICCKUX 3a0a4

6.4 Brnagets nonsTusMu npeoOpa3zoBaHusl MOI00US, COOTBETCTBEHHBIX IEMEHTOB MOA00HBIX uryp. [loms3oBarbes

CBOMCTBaM U MOA0OUS POU3BOJIbHBIX (DUTYP, YMETh BBIYUCIIATD JJIMHBI U HAXOAUTH YIVIbl Y MOJOOHBIX (QUTYP.
[TpumeHsTH CBOICTBA MOKOOUS B MPAKTHUECKUX 3a/ladyaX. YMETh MIPUBOAUTH IPUMEPHI MOJOOHBIX (DUTYD B
OKPY’KaIoIlleM MHUpE

6.5 [Tonb3oBaThCst TEOpEMaMU O IPOU3BEACHUU OTPE3KOB XOP/, O MPOU3BEACHUHN OTPE3KOB CEKYILUX, O KBapaTe
KacaTeabHOU
6.6 [Tonp30BaThCsl BEKTOpAMH, TOHUMATh UX TE€OMETPUUYECKUH U (PU3NIECKUI CMBICI, TPUMEHSATH UX B PEIICHUU

TCOMCTPHUUCCKHUX U (1)I/I3I/I‘ICCKI/IX 3ajaa4.
HDI/IMGHHTB CKAJIAAPHOC INPOU3BCACHNUC BEKTOPOB AJIA HAXOXKACHUA AJIMH M YITIOB

6.7 [To1b30BaTHCSE METOIOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSATD €r0 B PEILICHUM T€OMETPUYECKUX U NIPAKTUYECKUX 3a1a4

6.8 Bitamers MoHATHSAM U IPABUIIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JIMHBI IyTH OKPYKHOCTH U PaAuaHHOU
MeEpHI yIvla, YMETb BBIYUCIIATH IUIOLIAAb KPyra U €ro 4acTer. [IpuMeHsaTh 1ory4eHHbIe YMEHUS B IPAKTHYECKUX
3aj1a4ax

6.9 HaxoauTh ocH WK IIEHTPBl CUMMETPHUU (DUTYD, TPUMEHSTh ABHXKCHHS IUIOCKOCTH B IPOCTEHININX CITydasix

6.10 IIpuMeEHSTH NOJIy4EeHHBIE 3HaHWsI HA IIPAKTUKE - CTPOUTh MATEMaTHYECKUE MOJIENH Ul 3a/1a4 PEaJIbHOM JKU3HU U

MIPOBOJIUTH COOTBETCTBYIOIIUE BBIYUCIICHHUS C TIPUMEHEHUEM TOA00MS M TPUTOHOMETPUUYECKUX (QYHKIHHA (TI0TB3YSCh,
rIe HeoO0X0aUMMO, KaIbKYIITOPOM)

IIpoBepsiemble 3J1eMEHTHI COAECPKAHUSA

9 KJIACC

Kon IIpoBepsieMblii dIEMEHT COAEPIKAHUS

6 I'eomerpus

6.1 Cunyc, KocuHyc, TanreHc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI MPUBEACHUS




6.2

Pemenue TpeyronbHukoB. Teopema KOCMHYCOB U TEOPEMA CUHYCOB. PellleHne NpakTHYeCKUX 3aad C UCII0JIb30BaHUEM
TEOpPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB

6.3 IIpeob6pazosanne nomodust. [1ogobme COOTBETCTBEHHBIX DJIEMEHTOB

6.4 Teopema 0 MpoU3BEIEHNUN OTPE3KOB XOP/, TEOPEMBI O TPOU3BEAECHUN OTPE3KOB CEKYIIHNX, TEOPEMA O KBaJpare
KacaTeJIbHOU

6.5 BekTtop, munHa (MOAyIb) BEKTOpa, COHAMPABICHHBIE BEKTOPBI, TPOTHBOIIOIIOKHO HAMIPABIEHHBIE BEKTOPHI,
KOJIJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTEpaIliy HaJl BEKTOpaMu. Pa3nokeHne BeKTopa 1mo J8yMm
HEKOJUIMHEAPHBIM BEKTOpaM

6.6 Koopamaatel Bektopa. CKaISIpHOE IPOU3BEICHNIE BEKTOPOB, MIPUMEHEHHE I HAXO0KASHUS JUIMH U VITIOB

6.7 JlekapToBBI KOOPAMHATHI HA IVIOCKOCTH. YPaBHEHHUs NPSMON U OKPYKHOCTH B KOOPAMHATAX, IIEPECECUCHUE
OKPYKHOCTEH M IPSAMBIX. METOI KOOpJAWHAT M €r0 NPUMECHSHHE

6.8 IIpaBriIbHBEIC MHOTOYTOJILHUKHI

6.9 Jlnuna okpyxHocTH. I'pagycHasi ¥ paguanHas Mepa yrja, BRIYMCICHUE JUTUH JYT OKPYKHOCTEH

6.10 IImomane Kpyra, cekTopa, CerMeHTa

6.11 JIBI>KEHHS TUIOCKOCTH M BHYTPEHHHE CUMMETpHH (HuUryp (37eMeHTapHbIe npeacTasieHus). [lapamiensHblii nepeHoc.

IToBopoT

IIpoBepsiembie Ha OI'D Mo maremaTnke TpeOOBaHUA K pPe3yJbTaTaM 0CBOCHHMSI OCHOBHOI 00pa3oBaTe/IbHOM

NMPOrpamMMbl OCHOBHOT0 0011ero 00pa3oBaHusA

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMBbl

MIPOBEPSAEMOTO OCHOBHOTO 00111er0 00pa3oBanus Ha ocHoBe PI'OC

TpeOOBaHUS

1 YMeHue onepupoBaTh MOHATUSIMU: MHOKECTBO, IIOAMHOXECTBO, OTEpAIlU HAJl MHOKECTBAMH; YMEHHE ONIEPUPOBATH
MOHITUSIMH: Tpad, CBA3HBIN Tpad, A1epeBo, UK, MPUMEHATH UX NPU PEIICHUU 3a7a4; YMEHUE HCIIOIb30BaTh
rpadguyeckoe MpeaCcTaBIeHUE MHOXKECTB JIJIsl OTIMCAHUs PeabHBIX MPOILIECCOB U SIBJICHUM, MPU PEIICHUH 3a7a4 U3
JIPYTUX YIEOHBIX IPEIMETOB

2 YMeHue onepupoBaTh NOHATHAMU: ONPEAEICHNE, aKCUOMa, TEOpEMa, 10Ka3aTeIbCTBO; YMEHUE PACIIO3HABATh
WCTUHHBIE U JIOXKHBIE BHICKA3bIBAHUS, MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAaHUS U OTPULIAHUS
BBICKA3BIBAaHHH

3 YMeHue onepupoBaTh NOHATUSMU: HATYPAIIbHOE YHCIIO, IPOCTOE U COCTABHOE YHCIIO, IETMMOCTb HaTypabHbIX

Yqucell, MPU3HAKK JICIIMMOCTH, 1IeJI0€ YUCII0, MOIY/Ib YHcia, 0OBIKHOBEHHAS! APOOb M JIECATUYHAS APOOb,




CTaH/JIAPTHBIN BUJI YUCJIA, PAIMOHAIBHOE YUCII0, UPPAIIMOHATIFHOE YUCIIO, apU(METHICCKUI KBAAPAaTHBIA KOPCHB;
YMEHHE BBITTOJIHATH JEUCTBUSA C YACIaMH, CPABHUBATh M YIOPSI0YMBATh YMCIIA, TPEACTABIIATH YUCiIa Ha
KOOPJIMHATHOM NPsMOM, OKPYIVISITh YMCiIa; YMEHUE AeJaTh IPUKUIKY U OLICHKY Pe3yJbTaTa BEIUMCICHUN

YMeHue onepupoBarh MOHITUSIMHU: CTENIEHb C LIETIBIM MoKa3aTeneM , apudMeTHIeCKUil KBaApaTHbI KOPEHb,
MHOTOUIEH, anredpandeckas Apo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOU CTETIEHH OOJIbINE eTUHHIIbI,
YMEHHE BBITIOTHATH pacu€Thl o popMyrnaM, Mpeodpa3oBaHus LENbIX, APOOHO-PAIIMOHANBHBIX BBIPAXKEHUN 1
BBIpQ)XEHUH ¢ KOPHAMH, pa3iIokeHHe MHOTOYJICHa HA MHOYKUTEIIH, B TOM YHUCIIE C UCTIOIb30BaHUEM (HOpMYIT
Pa3HOCTH KBaIPAaTOB U KBaJpaTa CYMMBI U Pa3HOCTHU

YMeHHe onepupoBaTh NOHATUSAMHU: YUCIOBOE PABEHCTBO, YPABHEHHUE C OHOW IIEPEMEHHOM, YACIOBOE HEPABEHCTBO,
HEPaBEHCTBO C NIEPEMEHHOMN; YMEHHE pellaTh JIMHEeHbIe U KBaJpaTHble ypaBHEHUs, IPOOHO-pAlIOHAIbHbIE
YpaBHEHUs C OTHOM NIEPEMEHHOM, CHCTEMBI JBYX JIMHEMHBIX YPaBHEHUH, INHEWHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE U APOOHO-pAllMOHAIbHBIE HEPABEHCTBA C OIHOM MEPEMEHHOM, B TOM YHUCJIE IIPU PEIICHUH 3a/1a4 U3
JPYrux MPeaMETOB U MPAKTUYECKUX 3a7a4; YMEHUE UCII0JIb30BATh KOOPAMHATHYIO MPAMYIO M KOOPJAUHATHYO
IUIOCKOCTD JUIsl U300pakeHUsl pellieHU ypaBHEHHH, HEPAaBEHCTB U CUCTEM

YMeHnue onepupoBarh NOHITUAMU: QyHKIUS, TpaduK QYyHKIUH, HYIU QYHKLINUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,
MIPOMEXYTKU BO3pacTaHMs, yObIBaHHs, HaOOJIbIlIee U HAUMEHbLIIee 3HaueHUs (PyHKIMU; yMEHUE ONIepUpPOBaTh
MOHITHUSIMU: TIPsIMasi IPONOPLUOHATIBHOCTD, JTMHEHHAst QpyHKIUS, KBaJpaTHuHas QyHKIUs, oOpaTHas
IPONOPLHUOHATBHOCT, apaloia, runep0oia; yMeHue CTpouTh rpaguku GyHKIMHA, HCTIONB30BaTh IpaUKH JIs
OTIpe/IeTICHUs] CBOMCTB IIPOLECCOB M 3aBUCUMOCTEM, JJIsl peIeHHs 3a1a4 U3 IpYTUX yueOHBIX MPEAMETOB U peaibHOI
YKU3HH; YMEHUE BhIpaKaTh (HOpMyJIaMu 3aBUCUMOCTH MEXJ1y BEIMUYUHAMHU

YMeHue onepupoBarh NOHITUSAMHU: [IOCIEI0BATEIbHOCTD, apu(pMeTUYECKasi U TeOMETPUUECKasi MPOTPECCUU; YMEHUE
MCIIOJIb30BaTh CBOWCTBA MOCIIEA0BATEIbHOCTEH, (POPMYIIBI CYMMBI M OOIIET0 WieHa MPH PELICHUHU 3334, B TOM
qyclie 3a]1a4 U3 IPYTUX YYeOHBIX IPEAMETOB U PeaJbHOU XKU3HU

YMeHue pemrarh 3a/1a4u pa3Hbl X TUIOB (B TOM YHCJIE HA MPOLIEHTHI , TOJIH U YaCTH, ABIKEHHE, paboTy, LIEHY
TOBAapOB U CTOMMOCTb MOKYIIOK U YCIIYT, HAJIOTH, 3aJ1aud U3 00J1aCTH YIPABICHUS JINYHBIMU U CEMEHHBIMU
(uHaHCAMU); YMEHUE COCTABIISATH BHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCIIOBHIO 3aJ1a4H,
UCCJIE/IOBATh MOJIYYEHHOE PELICHNE M OIICHUBATh IIPABIONOA00HOCTh MOJYUYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBarh MOHITHIMHE: (PUTYpa, TOUKA, OTPE30K, MPsMas, Iy, JOMaHasi, yroJl, MHOTOYTOJTbHHK,
TPEYTOJIbHUK, PaBHOOESAPEHHBIN U PABHOCTOPOHHUN TPEYTOJbHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHHUK, METHaHa,
OMCCeKTprCca U BBICOTA TPEYTOJIBHHUKA, YETHIPEXYTOIBHUK, MapaljIeIorpaMM, poMO, PSIMOYTOJILHUK, KBAJIPaT,
Tparnenus; OKPYKHOCTb, KPYT, KacaTeJIbHasH,; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (PUTypaMy; YyMEHHE PellaTh 3a/1a4H,
B TOM YHCJIE M3 TIOBCETHEBHOW KU3HU, HA HAXOXK/ICHUE T€OMETPUICCKUX BEJIMYMH C IPUMEHEHUEM H3YUCHHBIX
CBOMCTB (uryp u ¢hakToB




10

YMeHUue onepupoBaTh MOHITHSIMH: PABEHCTBO (PUTYP, PABEHCTBO TPEYTOJILHUKOB; MApauIeIbHOCTD U
MEPIEeHIUKYAIPHOCT IPSIMBIX, YTOJ MEKIY MPAMBIMU, IEPIICHIUKYIISP, HAKJIOHHAsS, MPOEKLUs, Togooue Guryp,
MO/I00HBIE TPEYTOIBHUKHI, CHMMETPHSI OTHOCUTEIBHO TOUYKHU U MPSIMOM; YMEHUE pacro3HaBaTh PaBEHCTBO,
CUMMETPUIO U 1ToJjo0ue Guryp, napajuieJbHOCTh U MEPHEHIUKYISIPHOCTD MPSIMBIX B OKPYXKAIOIIEM MHUPE

11

YMeHue onepupoBarh MOHATUSMHU: ITTUHA, PACCTOSTHUE, YTOJ (BEJIMUMHA YIVIa, CHHYC U KOCHHYC yIJla TPEYTOJIbHUKA),
TJIOIA/Ih; YMEHHUE OIICHUBATh pa3MepPbl IPEIMETOB U 00BEKTOB B OKPYIKAIOIIEM MHUPE; YMEHUE TPUMEHSATH (DOPMYITBI
MepH MeTpa | IJIONa I MHOTOYTOJLHUKOB, JUIMHBI OKPYXHOCTH U TUIOIIAIN KPyTa, 00BEM a MPsSMOYTOIBLHOTO
napajuiesienuIesa; yMeH|e MPUMEHSTh PU3HAKH PAaBEHCTBA TPEYTOJLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyibHUKa, TeopeM y [Tudaropa, TpuroHoMeTpuIeCcKrue COOTHOIICHHS JIJTsl BBIYUCIICHUS JJIUH, PACCTOSHUH,
IIomanaei

12

YMeHne n300paxars IIOCKUe GUTYPHI M UX KOMOMHALIMH, TPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C IIOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY WJIM CUMBOJIBHOMY OIUCAHUIO

13

YMeHue onepupoBaTh NOHATUIMU: MPSIMOYTOJIbHASI CUCTEM a KOOPIMHAT; KOOPAMHATHI TOYKH, BEKTOP, CyMMa
BEKTOPOB, IPOU3BEICHHUE BEKTOPA HA YUCJIIO, CKAJIPHOE MPOU3BEACHHUE BEKTOPOB; YMEHHUE UCIIOJIB30BaTh BEKTOPHI U
KOOPAMHATHI JJI IPEACTABICHUS JAHHBIX U PEIICHUS 3a/1a4, B TOM YHCJIC U3 IPYTUX YUYSOHBIX TPEIMETOB U
peanbHON KU3HU

14

YMeHue onepupoBarh NOHITUSIMH: CTOIOMKOBBIE U KPYTOBbIE AMarpaMMBbl, TAOJIHULIbI , CpeHEE apu(METHIECKOE,
MenuaHa, HauOoJbIlee ¥ HaUMEHbIIee 3HaUeHHs, pa3Max YUCIOBOr0 HabOpa; yMEHUE U3BIIEKATh, HHTEPIPETUPOBATh
U 1ipeoOpazoBbIBaTh HHGOPMAIUIO, PEACTABICHHYIO B TA0IMIIaX U HA AMarpaMmax, OTPaskarolyto CBOWCTBA U
XapaKTEPUCTUKH PEAJIbHBIX IIPOLIECCOB U SIBICHUI; YMEHHUE PACIIO3HABATh U3MEHUMBBIE BEIIMUMHBI B OKPYKAIOIIEM
MHUpe

15

YMeHHe onepupoBaTh MOHIATUAMU: CITyYaiHbBIN OMBIT (CIIy4aifHBIN SKCIIEPUMEHT), 3JIEMEHTapHOE COOBITHE
(ameMeHTapHBI i UCXO[]) CITy4allHOTO OIIBITA, CIIyYaiiHOe COObITHE, BEPOATHOCTh COOBITHS; YMEHHUE HAXOIAUTh
BEPOSITHOCTH CITy4alHBIX COOBITUI B OIBITAX C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMU COOBITHSAMU; YMEHHUE pPeraTh
3aJja4¥ METO/I0M OPraHW30BAaHHOIO Nepedopa U ¢ UCIOIb30BAaHUEM IIPABUIIa YMHOKEHHS; YMEHUE OLICHUBATh
BEPOSITHOCTH PEANIbHBIX COOBITUI U SBJICHUH, TOHUMATh POJIb MIPAKTUYECKH IOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI B OKpPY’KaIOIIEM MHUPE U B KU3HH; 3HAKOMCTBO C IIOHITHEM HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM
OOJIBIIMX YUCEI M €T0 POJIbI0 B MACCOBBIX SIBJICHUSX

16

YMeHue BBIOUpaTh MOAXOIAINN U3yISHHBIA METOT [Tl PEIICHUS 3aJ1a4H, PUBOAUTH MPUMEPbl MATEMAaTHYECKIX
3aKOHOMEPHOCTEN B MPUPOAE U )KU3HH, pACTIO3HABATH IPOSBICHUE 3aKOHOB MaTEMATHUKHU B HCKYCCTBE, ONHUCHIBATh
OTJIEJIbHBIC BBIIAIOIIMECS PE3YJIBTATHI, OJYYEHHBIE B XOJI€ Pa3BUTHS MaTeMaTUKH KaK HAyKH, IPUBOIUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITHUH W X aBTOPOB B OTEUYECTBEHHON M BCEMHPHOI MCTOPHH




IlepeyeHnb 3JIeMEHTOB coepxaHus, MpoBepsieMbix HAa OI'D Mo MaremaTuke

Kon [IpoBepseMBbIi 2JIEMEHT COACPKAHUS
1 Ypcna v BEIUMCIICHUS
1.1 HarypanbHble 1 neabie yncia. IIpu3sHaky JeIMMOCTH ISIbIX YUCEI
1.2 OOBIKHOBEHHBIE U AECATUYHBIE AIPOOH, IPOIEHTHI, 06CKOHEUHBIE IEPHOAUIECKHIE OPOOH
1.3 PannonanpHbl € unciaa. ApudMeTHYeCKHE OEPAIiH C PALMOHATLHBEIMH YHCIAMHU
1.4 JlelicTBuTENbHBIEC UKCiIa. AprMETHUYECKUE ONIEPAIlUU C JCHCTBUTEIbHBIMHU YHCIAMU
1.5 [Tpubnx€HHbBIC BRIYUCICHNUS, TPaBUjIa OKPYIJICHHUS, IPUKHUIKA U OIICHKA PE3yJIbTaTa BHIYUCICHUI
2 AJlreOpandecKue BhIPaKCHUSI
2.1 BykBeHHBIC BBIpaKCHUS (BBIPAKEHUS C IEPEMEHHBIMU )
2.2 Crenenb ¢ 1enbiM nokazareneM. CTENeHb ¢ pallMOHaIbHBIM [TOKA3aTEIEM.
CBOMCTBA CTCIICHU
2.3 MHoOro4iaeHbI
2.4 Anrebpanyeckast ApoOb
2.5 ApudmeTndecknii KOpeHb HaTypaJIbHOU cTeneHu. JIeHcTBUsS ¢ apudMeTHYSCKUMHU KOPHSIMH HaTypaJlbHON CTENEHU
3 VYpaBHEHUS 1 HEPABESHCTBA
3.1 I{enbie 1 TpOOHO-palMOHATbHBIC YpaBHeHHsI. CUCTEMBI M COBOKYITHOCTH YPaBHCHUH
3.2 Ilennie U ApoOHO-pallOHAIbLHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIIHOCTH HEPABEHCTB
3.3 PerieHre TEeKCTOBEIX 3a7a4
4 UuclioBbIC OCIIENOBATEALHOCTH
4.1 IlocnenoBaTreIbHOCTH, CITOCOOBI 3aJaHUs MOCIEA0BATENHLHOCTEN
4.2 ApubdmMerrueckass 1 TeOMeTpHUecKasi mporpeccuu. @opMyina CII0KHBIX IIPOLIEHTOB
5 DyHKIIHN
5.1 OyHkuus, cnocoOsl 3a1anus GyHkuuu. ['padpux pynkunu. Od1aactb onpeesieHns 1 MHOXKECTBO 3HaU€HUN (DYHKITHH.
Hynu ¢pynkuum.
[TpomexxyTku 3HAKOTIOCTOSTHCTBA. [[pOMEKyTKM MOHOTOHHOCTH (DYHKITHH.
MakcuMyMbl 1 MUHUMYMBI hyHKIMH. HanOonbIee 1 HanMeHbIee 3HaueHrue (QYHKIMN Ha IPOMEIKYTKE
6 Koopnunaarsl Ha NpsMOM ¥ TJIOCKOCTH
6.1 Koopaunarnas npsmast
6.2 JlekapToBBI KOOPAMHATHI HA TIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpryeckue GUrypbl U UX CBOMCTBA




7.2 TpeyroapHUK

7.3 MHOroyrojabHUKH!

7.4 OKpPYXHOCTh Ml KPYT

7.5 H3Mepenne reoMeTpuIeCKUX BEPIINH
7.6 BekTophI B IJIOCKOCTH

8 BeposSITHOCTH M CTaTUCTHUKA
8.1 OnucareyibHast CTAaTHCTHKA
8.2 BeposgrHoCcTh

8.3 KomOuHaroprka

8.4 MHokecTBa

8.5 I'padnl

TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/ HaumeHoBaHue pa3/iesioB U TeM POrpaMMbl
n
) [Ipocreiimue reomerpuueckue GUIrypsl U UX
cBOMCTBA. [I3MepeHne reoMeTpu4eCKuX BEINYUH
2 TpeyronbHUKN
3 [TapaienbHble MpsIMbIE, CyMMa YIJIOB
TPEYTOJIbHUKA
4 OKpy»XHOCTb M KpyT. [ eoMeTpruyecKue nocTpoeHus

KoianuecTBo yacos

Bcero

14

22

14

14

KonTpoabHbie
padoTbI

DJieKTpOoHHbIE (U pOBbIE)
o0pa3oBare/ibHbIE pecypcChl

bubauoreka [IOK
https://m.edsoo.ru/7f415¢e2¢
bu6moreka [JOK
https://m.edsoo.ru/7f415¢2¢e
bubmoreka [IOK
https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK

https://m.edsoo.ru/7f415¢2e



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

bubmoreka [JOK

I1 000 7 4 1
OBTOPCHHE, ODODIICHHC SHAHH https://m.edsoo.ru/7f415¢2e

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4


https://m.edsoo.ru/7f415e2e

8 KUIACC

Ne
n/ HaumeHnoBaHue pa3aesioB M TeM NMPOrPpaMMbl
n

YeTbIpEXyroIbHUKH

Teopema daneca u Teopema o
IIPONOPLMOHAIBHBIX OTPE3KaX, MOJOOHbIE
TPEYTOIbHUKU

[Tnomane. Haxoxnenue momanen
TPEYTOJIbHUKOB U MHOTOYTOJIBHBIX (QUTYD.
[Tnomaau nonoOHbIX (uryp

Teopema [Tudaropa u Hauama TPUTOHOMETPUN

VYIuel B OKpYKHOCTH. BIIMCaHHBIE U ONMCAaHHbIE
YEeThIpEeXyTroIbHUKU. KacarenbHble K OKPYKHOCTH.
Kacanue okpyxHOCTEMN

[ToBTOpeHue, 0000IIEHIE 3HAHUIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

KoanuyecTBo 4yacoB

Bcero

12

15

14

10

13

68

KonTpoJubHbie
padoThbI

JuekTpoHHbIE (LN pPOBbLIE)
o0pa3oBaTe/ibHbIE pecypchl

bubmoreka [IOK
https:/m f417el

bubmuoreka [IOK
https://m.edsoo.ru/7f417¢18

bubaunoreka [IOK
https://m.edsoo.ru/7f417¢18
bubaunoreka I[IOK
https://m.edsoo.ru/7f417¢18
bubanoreka [IOK
https://m.edsoo.ru/7f417e18
bubaunoreka [IOK
https://m 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
https://m.edsoo.ru/7f417e18

9 KJIACC

Ne
n/
n

HaumeHoBaHMe pa3esioB U TeM
MPOrpamMMbl

Tpuronomerpus. TeopeMbl KOCUHYCOB U
CUHYCOB. PelieHne TpeyrojisHUKOB

[IpeobpazoBanue mogoousi.
Metpuueckrue COOTHOIICHHS B
OKPY)KHOCTH

Bekropsl

I[eKapTOBBI KOOpAHWHATBI Ha IIJIOCKOCTHU

[IpaBuibHbIE MHOTOYTOJIBHUKH. JlJTHA
OKPY>KHOCTH H ILJIOLIAb KpyTa.
Boruncnenue minomazeit

JIBHKEeHUS INIOCKOCTH

[ToBTOpenue, 060061ICHNHE,
cUCTEeMaTH3aIis 3HaHUH

OBILEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

KoanuecTBo 4yacoB

Bcero

16

10

12

68

Kontponabubie
padoThI

JuiekTpoHHbIE (UG POBHIE)
o0pa3oBaTe/ibHbIE pecypchl

bubnnoreka [IOK
https://m.edsoo.ru/7f41al2c¢

bubmoreka [IOK
https://m.edsoo.ru/7f41al2¢
bubanoreka [IOK
https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
https://m.edsoo.ru/7f41al2¢

bubanoreka [IOK
https://m.edsoo.ru/7f41al2c

bubaunoreka [IOK
https://m.edsoo.ru/7f41al2¢
bubnuoreka [IOK
https://m.edsoo.ru/7f41al2¢c


https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

INIOYPOYHOE INTAHUPOBAHUME

7 KIIACC
Ne
Tema ypoka

n/n
1 [Ipocreiiue reomeTpuueckue 0ObEKTHI
2 MHOroyroiapHUK, JIOMaHast
3 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI
4 CMexHbIE U BEPTUKATIbHBIE YIIbI
5 CMexxHbIe U BEePTUKAJIbHBIE YIJIbI
6 CMexHbIE U BEPTUKATIbHBIE YIIIbI
7 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI
8 CMexXHbIE U BEPTUKAJTIbHBIC YIIbI
9 N3mepenne TMHEWHBIX U YITIOBBIX BEJIUYHMH, BBIYUCICHUE OTPE3KOB U YIJIOB
10 N3mepenne TMHENHBIX U YIJIOBBIX BEJIMYMH, BBIYUCICHUE OTPE3KOB U YITIOB
11 N3mepenne TMHEWHBIX U YITIOBBIX BEJIMYHMH, BBIYUCICHUE OTPE3KOB U YIJIOB
12 N3mepenne TMHENHBIX U YITIOBBIX BEJTMYMH, BBIYUCICHUE OTPE3KOB U YITIOB
13 [TepumeTtp u momaas GUryp, COCTABICHHBIX U3 MPSIMOYTOJILHUKOB
14 [lepumeTp u momanp GUryp, COCTABICHHBIX U3 MIPIMOYTOJIBHUKOB
15 [TonsiTHE O paBHBIX TPEYrOJIbLHUKAX U MEPBUYHbBIC IPEICTABICHUS O PABHBIX

¢durypax

16 Tpu npu3HaKa paBeHCTBA TPEYTOJIBHUKOB
17 Tpu npu3Haka paBeHCTBA TPEYTOJIBHUKOB
18 Tpu nmpu3HaKa paBeHCTBA TPEYTOJIBHUKOB
19 Tpu npu3Haka paBeHCTBA TPEYTOJIBHUKOB

Koan4yecTBo yacoB

Bcero

—t e e e ek e e e e e e e e

—_— e e

KonTpouabHbie
padoThI



20
21
22
23

24

25

26
27
28
29
30
31
32
33
34
35
36
37
38

39

40

41

Tpu npusHaka paBeHCTBa TPEYTOJILHUKOB
Tpu npusHaka paBeHCTBAa TPEYTOJIBHUKOB
[Ipu3Haku paBeHCTBa MPSMOYTOJIBHBIX TPEYTOJIbHUKOB
[Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYTOJIbHUKOB

CBolicTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOIbHHKA, TPOBEAEHHON K
TUIIOTEHY3€

CBolicTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHON K
TUIOTEHY3€

PaBHOOeipeHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKI

[Ipu3Haku 1 CBONCTBAa paBHOOCAPEHHOTO TPEYTOJIbHHUKA

[Ipu3Haku u CBOMCTBA paBHOOEAPEHHOTO TPEYTOIbHUKA

[Ipu3Haku 1 CBONCTBAa paBHOOECAPEHHOTO TPEYTOJIbHHUKA
HepaseHnctBa B reomeTpuu

HepasencrtBa B reomeTpun

HepasenctBa B reomeTpuu

HepasenctBa B reomeTpun

[IpAMOYyTONBHBIN TPEYTOJIBHUK C YIIIOM B 30°

[IpsiMmOyTonBHBIN TPEYTOIBHUK € YIIIOM B 30°

KontponbHas pabota o teme "TpeyroabHuxu"

Amnanu3 KOHTpOJIbHOM paboTsl. [lapannensHbie npsMble, X CBOHCTBA
[TaTeiii moctynar EBkinaa

Hakpecr nexariye, COOTBETCTBEHHBIE U OJHOCTOPOHHUE YTIIBI,
00pa30BaHHbIC MPH MIEPECEUCHNH MAPAIIICTBHBIX MPSIMBIX CEKYIIEH
Haxkpect nexaiune, COOTBETCTBEHHBIE U OTHOCTOPOHHUE YTJIBL,
00pa30BaHHbIE NPH MIEPECEUCHNH MapaAIIIEIbHBIX MPSIMbBIX CEKYIIEH
Hakpecrt nexamue, COOTBETCTBEHHBIE U OTHOCTOPOHHUE YTIIBI,
o0Opa3oBaHHbIE MPU NEPECEUCHUH MapalJIEbHbBIX MPSAMBIX CEKYIIEH

—_— e

—_—t e e e ek e e e e e ek e



42

43

44

45

46
47
48
49

50

51

52
53
54
55
56

57

58
59
60
61

Hakpecrt nexamue, COOTBETCTBEHHBIE U OTHOCTOPOHHUE YTIIHI,
o0pa30BaHHbIE MPU NIEPECEUCHUH MapaIeIbHBIX MPSIMBIX CEKYIIeH
Hakpecrt nexarue, COOTBETCTBEHHBIE U OTHOCTOPOHHUE YIIBI,
00pa30BaHHbIC MPH MIEPECEUCHNH MapaIICTbHBIX MPSIMBIX CEKYIIEH

[Tpu3Hak napayienbHOCTH MPSIMBIX Y€PE3 PABEHCTBO PACCTOSHUN OT TOYEK

OJIHOM MPSAMOM 10 BTOPOM MpsiMOH

[Ipu3Hak napajiaesbHOCTH NPSMBIX YEPE3 PaBEHCTBO PACCTOSIHUM OT TOUEK

OJTHOM IPSIMOU 10 BTOPOU MPSIMOM
CyMMa yIiioB TpeyrojibHUKa
CymMa yTiIoB TpEyrojbHUKa
BHenixnue yrisl TpeyrojibHUKa
BHeniaue yrisl TpeyroisHUKa

KonTponbHas pabota o teme "IlapaniensHbie npsiMble, CyMMa YIJIOB
TpeyroJibHUKa"

AHanu3 KOHTPOIbHOU paboThl. OKPYKHOCTh, XOPbl U JUAMETP, UX
CBOICTBa

KacarenbHast K OKpyKHOCTH
OKpy’>XKHOCTb, BIIMICAHHAS B YTOJI
OKpy>KHOCTb, BIMCAHHAs B YTOJI
[Tonsatue o I'MT, npuMeHenue B 3aa4ax

[Tonstue o ' MT, npumenenue B 3a1aqax

buccekTpuca u cepelMHHbBIN NEPIEHANKYISAP KaK TEOMETPUYECKUE MECTa

TOYEK

OKpyXHOCTb, OIIMCAHHAS OKOJIO TPEYTOJIbHUKA
OKpy»XHOCTb, OIIMCAHHAS OKOJIO TPEYTOJIbHUKA
OKpy>XHOCTb, BIIUCAHHAs B TPEYTOJIbHUK

OKpYy>XHOCTb, BIIUCAHHAS B TPEYTOJIbHUK

—_— = e
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62
63

64

65

66

67

68

[Ipocreiimmue 3a1a4n Ha TOCTPOECHUE
[Ipocreiimmue 3a1a4n Ha TOCTPOCHUE

KonrtponbpHas padora o reme "OkpyKHOCTb U KpyT. | eomeTpruyeckue
nocrpoeHus"

AHanu3 KOHTpoJIbHOM paboTel. IToBTOpEeHNE 1 00001IeHne 3HAaHUH
OCHOBHBIX ITOHATHI U METOAOB Kypca 7 Kiacca

HroroBas koHTpoOsIbHAS paboTa
AHann3 KOHTpOIbHOU paboThl. [ToBTOpeHHE 1 00001IIeHIEe 3HAHUIA
OCHOBHBIX MTOHATHI U METOZOB Kypca 7 Kiacca

[ToBTOpeHne n 00001IeHHE 3HAHUH OCHOBHBIX MOHATHI U METOJIOB Kypca 7
KJlacca

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68



8 KJIACC

Ne
/o

10
11
12

13

14
15
16
17
18

Tema ypoka

[Tapannenorpamm, ero npu3Haku U CBOMCTBA
[Tapannenorpamm, ero npu3HaKu U CBOMCTBA
[Tapannenorpamm, ero npu3Haku U CBOMCTBA

YacTHble cayyau napauiernorpaMMoB (MPsSMOYTOJIbHUK, pOMO, KBapar), UxX
MPU3HAKHU U CBOKCTBA

YacTHble ciyyan napajuieorpaMMoB (TIPsIMOYTOJIEHUK, pOMO, KBaapaT), UX
IIPU3HAKYU U CBOMCTBA

YacTtHble cayyau napauienorpaMMoB (MPSMOYTOJIBHUK, POMO, KBaIpar), UX
MPU3HAKU U CBOWCTBA

Tpaneuus

PaBHOOOKas 1 IPSIMOYTOJIbHAS TPaNenuu
PaBHOOOKas U MPSAMOYTOJIbHAS TPANCIIUU

Merton ynBoeHus: MeAUaHbI

[lenTpanpHas cuMMeTpHs

KontponwsHas pabora no teme "UeTbpEéXyronbHUKH"

AHanu3 KoOHTpoJbHOU padoThl. Teopema dasneca u Teopema o
MPOMNMOPHUOHATIBHBIX OTPE3Kax

Cpennsisi TMHUS TPEyroJIbHUKA
Cpennsist TMHUSI TPEYTOIHHUKA
Tpanenus, e€ cpeaHss TUHUA
Tpamenns, e€ cpenHsis JIMHNS

[TponopunoHanbHbIE OTPE3KU

KoanuecTBo yacoB

Bcero

—t e e e ek

S G W G U GG w—y

KontponabHubie
padoThI



19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

[IponopumoHanbHbIE OTPE3KU

IlenTp Macc B TpEyroJbHUKE

[TonoOHbIE TPEYTONbHUKHI

Tpu npu3Haka nofo0Hs TPEyroabHUKOB

Tpu npu3HaKa mMog00Hs TPEYTrOITHHUKOB

Tpu npu3Haka nogo0us TPEyroabHUKOB

Tpu npu3HaKa Mog00Hs TPEYTrOIHHUKOB

[Tpumenenne moao0Ous MpH PEIICHUH MPAKTUYECKUX 3a7a4

KontponwHas padora no treme "I[lonobHble TpeyroabHUKU"

AHanu3 KOHTpOJIbHOM padoThl. CBOCTBa MITONIAIel TeOMETpUIECKUX QUTYp

@opMyItbl TS TIOMIAIN TPEYTOIBHHKA, TTapajiesiorpaMmMa
®opMybl 1S IIOMIAIU TPEYTOJIbHHKA, TapajyieiorpaMMa
@opMyItbl TS TIOMIAN TPEYTOIBHHKA, TTapajiesiorpaMmMa
®opMybl 1S IIOIAU TPEYTOIbHHUKA, apajyieiorpaMMa
@opMyItbl TS TIOMIAIN TPEYTOIBHHKA, TTapajiesiorpaMmMa
Beruncnenue niomanaeit CaokHeIX GUryp

[Tnomanu ¢uryp Ha KieTdaToit Oymare

[Tnomanu nogoOHBIX GUTyp

[Tnomaau mogo6HBIX HUTyp

3a1aum ¢ NPaKTUYECKUM COZIEp)KaHUEM

3aZ[3HI/I C MPAKTUYCCKUM COACPIKAHUCM

Pemenue 3aa4 ¢ moMoIIbIO METOAA BCIIOMOTaTeJIbHOM iomaigun

Kontponwnas padora o reme "[lnomans"

AHanu3 KoHTpoJbHOMU paboTsl. Teopema [Tudaropa u e€ nprumeHeHnue

Teopema IMudaropa u e€ npumeHeHue

Teopema ITudaropa u e€ npumeHeHue

ot ek e e ek e e b e e ek pd e e pd ek e e e ek e ek e e e



45
46

47

48
49
50
51

52

53
54
55
56
57
58
59

60

61

62
63

64

Teopema [Mudaropa u e€ npumeHeHune
Teopema [Iugaropa u e€ npumeHeHue

Omnpenenenne TPUTOHOMETPUUECKUX (PYHKIIMI OCTPOTrO yIiia HpsIMOYTOIbHOTO
TPEYroJbHUKA, TPUTOHOMETPUYECKHAE COOTHOLIEHUS B IIPSIMOYTOJIbHOM
TPEYroJbHUKE

OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO
OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO
KontponsHnas padora o reme "Teopema ITudaropa n nauana rpuronomerpun”

AHanu3 KOHTPOJIBbHOM paboThl. BriucanHble U IEHTpaIbHBIC YITIBI, YTOI MEXIY
KacaTeJIbHON U XOpAOoH

BrircaHHBIE M HEHTPAJIBHBIE YIVIBI, YTOJI MEXY KacaTeJIbHOW U XOpAOon
BrnucanHble ¥ IEHTPAJIBHBIE YIVIBI, YTOJI MEXKY KacaTelbHOU U XOpAOn
VYImbl MEXy XOpIaMU U CEKYIIUMU

VIiiel MEXly XOpAaMU U CEKYILIUMHU

BrnircaHHbIE M ONIMCaHHbBIE YETBIPEXYTOJIBHUKH, UX IPU3HAKU U CBOWCTBA
BrucanHble 1 ONMCaHHbBIE YETBIPEXYTOJIILHUKY, UX IIPU3HAKU U CBOMCTBA
BrnircaHHbIE M ONIMCaHHbBIE YETBIPEXYTOJIBHUKH, UX IPU3HAKU U CBOWCTBA

IIpuMeHeHne CBOKCTB BIIMCAHHBIX U OIIMCAHHBIX YETBIPEXYTOJIbHUKOB IIPU
pEeLICHUU TEOMETPUYECKUX 3a1a4

HpI/IMeHeHI/Ie CBOMCTB BIMCAHHBIX U OIMCAHHBIX IIeTI:IpéXer.]'IbHI/IKOB IIpu
pCeUICHUH I'COMETPUUCCKUX 3a1a4

B3anMHoe pacnonoskeHre IByX OKPYKHOCTEH, 00Iue KacaTeabHbIe
Kacanne okpyxHocTen

KontponpHas pabora no teme "Yibl B OKpy>KHOCTU. BriucaHHble U ONMCaHHBIE
YEeTBIPEXyTOJILHUKN "

ot ke ek e



65

66

67

68

AHanm3 KOHTpoJIbHON paboThl. [I0BTOpEeHNE OCHOBHBIX MOHATHIA U METO/IOB
KypcoB 7 1 8 KiaccoB, 00001eHne 3HaHU I

[ToBTOpEeHNE OCHOBHBIX MOHATHIA U METOAOB KypcoB 7 U § KJIaccoB, 0000IIeHNE
3HAHUHI

Nrorosas koHTponbHas paboTa

AHanu3 KOHTPOJIBbHOM padoThl. [ToBTOpeHNE OCHOBHBIX MOHATHI U METOJIOB
KypcoB 7 1 8 KJ1accoB, 0000IIeHHEe 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68



9 KJIACC

Ne
/o
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Tema ypoka

Onpenenenue TpuroHoMerpuueckux Gynkumii yrinos ot 0° 1o 180°
@opMyIbl IPUBEICHUS

Teopema KOCUHYCOB

Teopema KOCHHYCOB

Teopema KOCUHYCOB

Teopema cuHycoB

Teopema cunycoB

Teopema cuHycoB

HaxoxaeHve JUIMH CTOPOH U BEIMYUH YITIOB TPEYTOJIbBHUKOB
Pemenne TpeyroinbHuKOB

Pemienne TpeyroibHUKOB

Pemenune TpeyroinbHUKOB

Pemienue TpeyroibHUKOB

[IpakTHueckoe NpUMEHEHUE TEOPEM CUHYCOB U KOCUHYCOB
IIpakTHueckoe NpUMEHEHUE TEOPEM CUHYCOB U KOCUHYCOB
KontponpHas pabora o reme "Pemenue TpeyronbHUKOB"

AHanu3 KOHTpONIbHOM padoTel. [ToHsTHE 0 MpeobpazoBaHUU MOA00US
Co0TBETCTBEHHBIE ATEMEHTHI MOI0OHBIX (HUTYP

CoOTBEeTCTBEHHBIE 3TIEMEHTHI OI0OHBIX QUTYp

Teopema o0 MpoOU3BEICHUN OTPE3KOB XOP/I, TEOpEeMa O MPOU3BEICHUU
OTpPE3KOB CEKYIIIHX, TeOpeMa O KBaJIpaTe KacarelbHON

KoanuecTBo 4yacoB

Bcero

et e ek e e ek e ek ek b e ek e e e b e e e

Kontpoabubie
padoThI



21

22

23
24
25

26

27

28
29
30
31
32

33

34

35
36
37
38

39

40

Teopema 0 MpoOU3BEICHUN OTPE3KOB XOP/I, TEOpPEMa O MPOU3BEICHUU
OTpPE3KOB CEKYIINX, TEOpEMa O KBaJIpaTe KacarelbHON

Teopema 0 POU3BEICHUN OTPE3KOB XOPII, TeOpeMa O MPOU3BEICHUN
OTpPE3KOB CEKYIINX, TEOpEMa O KBaJIpaTe KacarelbHON

[IpumeHneHue TeopeM B pelIeHUH FTeOMETPUUYECKUX 3a1a4
IIpumeHeHne TeopeM B pELIEHUH FEOMETPUUYECKUX 3a1a4
[IpumeHeHue TeopeM B pelIeHUH FeOMETPUYECKUX 3a1ad

KonTponbhas pabora o teme "IIpeoGpazoBanue nogobus. Merpuueckue
COOTHOUIEHMSI B OKPYKHOCTH"

AHanm3 KOHTPOJIbHOU paboThl. OnpeseneHre BeKTopoB. OU3HUECKU 1
reOMETPUYECKUN CMBICT BEKTOPOB

CrnoxeHre 1 BBIYUTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIIO
CrnoxeHre 1 BBIYMTAaHUE BEKTOPOB, YMHOKEHUE BEKTOPa Ha YUCIIO
CrnoxeHre 1 BBIYUTAaHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YUCIIO
Pa3znoxenue BekTopa 1o AByM HEKOJJIMHEAPHBIM BEKTOpaM
Koopnunarsl BekTopa

CKaJ’IprHOC IMPOU3BCACHNUC BCKTOPOB, €0 IPUMCHCHUC I HAXOXKACHU S
JJIMH U YTIIOB

CkansipHO€ TIPOU3BEICHNE BEKTOPOB, €T0 MPUMEHEHHE IJIS1 HAXOXKICHUS
JUIMH U YTJIOB

Pemenue 3a1a4 ¢ nomoIip0 BEKTOPOB

Pemenue 3a1au ¢ MOMOIIBIO BEKTOPOB
[TpuMmeHeHne BEKTOPOB IS pelieHus 3a71a4 PU3NKH
KontponsHas pabora o teme "BexTopsr"

AHanu3 KOHTPOJIBbHOM paboThl. JleKapTOBbl KOOPAMHATHI TOYEK HA
IJIOCKOCTH

VYpaBHeHue npamoit

— e e e

— e e



41
42
43

44

45

46

47

48

49
50
51
52
53
54
55
56
57
58
59
60
61

62

VYpaBHeHHE NPSIMON
YpaBHEHUE OKPYKHOCTHU
Koopaunats! Touek nepecedeHuss OKpYKHOCTH U IIPSIMOU

MeTton KOOPAUHAT IIPpU PCIICHUHN TCOMCTPHUYICCKUX 3aa4, IPAKTUICCKUX
3aga4d

MCTO}I KOOp}II/IHaT HpI/I peI_HeHI/II/I FeOMeTpI/I'-IeCKI/IX 3aJaa4, HpaKTI/I"IeCKI/IX
3a1a9

MGTOI[ KOOPAUHAT IMPU PCUICHUHN TCOMCTPHUYCCKUX 3aa4, NPAKTUICCKUX
3aga4d

KonTponsHas pabota o teme "JlekapToBbl KOOPAWHATHI HAa TUIOCKOCTH"

AHanu3 KOHTpOJIbHOU pa®oThl. [IpaBUIbHBIE MHOTOYTOJIBHUKH, BBIYUCIIEHNE
UX JIEMEHTOB

Hucno nt. InuHa OKpy>KHOCTH
Yucno n. InuHa OKpy>KHOCTH
JnuHa 1yru OKpy>KHOCTH
Pannannas mepa yrina

[Inomane kpyra, ceKropa, CErMEHTa
[Tnomane kpyra, ceKTopa, CerMEHTa
[1nomane kpyra, ceKropa, CerMEHTa
[TonsiTve 0 IBMYKEHHUH TIIOCKOCTH
[TapanienbHbIi IEPEHOC, TOBOPOT
[TapannenbHbIl IEPEHOC, HOBOPOT
[TapanenbHbIN IEPEHOC, TOBOPOT
[TapannenbHbIl IEPEHOC, HOBOPOT
[IpuMeHeHne NBUKEHNI MTPU PELLICHUHN 3a/1a4

KontponrsHas padora no remam "lIpaBuibHbIE MHOTOYTOJIBHUKH.
OKpyXHOCTb. [IBHIKEHUS TIIIOCKOCTH"

ot e ek e e ek e e e e e e e
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Amnanu3 KoHTposibHOU paboTel. [loBTOpEeHUE, 00001IeHIE, CHCTeMaTU3aIUs
3HaHUH. MI3MepeHne reoMeTpuieCcKuX BEIUYHH. TpeyroJbHUKN

[ToBTOpenue, o0o0IIeHNE, cUcTeMaTu3anus 3Hanui. [lapaniensHeie u
MepPHEHIUKYISPHBIE TPSIMbIE

[ToBTOpenue, 06006MIeHNE, cucTeMaTru3alus 3HaHu. OKPYKHOCTh M KPYT.
['eomeTpuueckne MOCTpoeHus. YIbl B OKPYKHOCTH

[ToBTOpeHue, 0000IIeHIE, CUCTEMATH3AlIUS 3HAHUN. BrincanHbie u
OIINCAHHBIC Opr)KHOCTI/I MHOFOerJ'ILHI/IKOB

HToroBast KOHTpOJIbHAs paboTa

Amnanu3 KoHTposibHOU paboTel. [ToBTOpEeHUEe, 00001IeHIE, CUCTEMaTH3aIUs
3HaAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68



YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT O ITPOIECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYHEHUKA

* ['eometpus, 7 knacc/ Mepamsik A.I., [lomonckuii B.b., Axup M.C.; mon
penakuueii [Tomonsckoro B.E., O61ecTBo ¢ orpaHn4eHHON
orBeTcTBeHHOCTHIO U3narensckuii neHTp « BEHTAHA-T'PA®»; AkunonepHoe
obmectBo «M3narennbcTBO «IIpocBerienne»

* 'eomerpus, 8 xknacc/ Mepansk A.T., Ilononckuit B.b., Axup M.C.; nox
penakuueit [Tononsckoro B.E., O61iecTBO ¢ orpaHMueHHOM
orBeTcTBeHHOCThIO M3narensckuii ieHTp « BEHTAHA-I'PA®»; AkiimonepHoe
obmectBo «M3narennpcTBO «IIpocBerienne»

* ['eomerpus, 9 xnacc/ Mepansak A.T., [lononckuit B.b., Axup M.C.; non
penakuueit [Tononsckoro B.E., O6miecTBO ¢ orpaHM4eHHOM
otBeTcTBeHHOCThIO M3narensckuii ieHTp « BEHTAHA-I'PA®»; AkiinonepHoe

obmectBo «M3narensctBo «IIpocBemienne)
METOANYECKHUE MATEPUAJIBI JIS1 YAUTEJIA

* ['eomerpus, 7 knacc/ Mep3msik A.I, Tlomorckuii B.b., Axup M.C.; mon
penakuueii [Tomonsckoro B.E., O6mmecTBo ¢ orpaHn4eHHON
orBeTCcTBEeHHOCTHIO M3narensckuit nentp «BEHTAHA-I' PA®»; Akunonepnoe
obmectBO «M3narennpcTBO «IIpocBerienner»

* 'eomerpus, 8 knacc/ Mepansk A.T., Ilononckuit B.b., Axup M.C.; nox
penakuueit [Tononsckoro B.E., O61iecTBO ¢ orpaHMueHHON
otBeTcTBeHHOCThIO M3narensckuii ieHTp « BEHTAHA-I'PA®»; AkiinonepHoe
obmectBo «M3narenbcTBO «IIpocBerienne»

* ['eomerpus, 9 knacc/ Mepansak A.T., [lomonckuit B.b., Axup M.C.; on
penaxiueit [lomonbckoro B.E., O01iecTBo ¢ orpaHu4eHHON
otBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®»; AkiinonepHoe
obmectBo «M3narensctBO «IIpocBemienne)

HUD®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.prosv.ru- canT nsnatensctea «lpoceeLleHne» (pybpuka «MaTtemaTtuka»)
http:/www.drofa.ru - canT nsgatenscrtea [poda (pybpuka «MaTtemartmka)
http://www.center.fio.ru/som - METOOUYECKME PEKOMEHAAUNN YUNTENIO-NPESMETHUKY
(npeacTaBneHbl Bce WKONbHbIe NpeaMeThl). Matepuans! 4nsi caMocTosATeNbHOM pa3paboTku
nNpounbHbIX NPO6 1 akTMBM3aLUMK NpoLecca 0byYeHns B CTapLuen LWKone.

http://www.edu.ru - LleHTpanbHbIn 06pasoBaTernbHbI NopTar, COAepXUT HOPMaTUBHbIE
OokyMeHTbl MrHUCTEpCTBa, CTaHgapTbl, MHpopMaLuunio 0 NPoBeAEHME IKCNEPUMEHTA, cepBep
WHOPMaLMOHHOM NoAAEePKKN EANHOrO rocyaapcTBEHHOMO 9K3aMeHa.
http.//www.internet-scool.ru- canT VIHTEpHET — WKombl n3aartenbcTea [pocBelleHne. Y4eOHbIn
nnaH paspaboTaH Ha ocHoBe heaeparnbHoro 6asmcHoro y4ebHoro nnaHa ons



http://infourok.ru/site/go?href=http%3A%2F%2Fwww.ege.edu.ru
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.center.fio.ru%2Fsom
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.edu.ru
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.internet-scool.ru

obweobpasoBarternbHbIX yupexgeHun PO n npegcrasnser obnacte 3HaHMM «MatemaTtukan.
Ha cante npegcraeneHbl IHTepHET-ypoku No anredpe un Hadanam aHanuaa u reoMmeTpum,
BKItOYAKOT nogrotoeky caaun EN3, N’MA.

http://www.legion.ru— CanT nusgatenbcrBa «J1ermoH»

http://www.intellectcentre.ru— cauT nsgatenscrea «HTennekT-LleHTp», rae MoXXHO HanTu
y4ebHO-TPEHMPOBOYHLIE MaTepuarbl, 4EMOHCTPALMOHHbIE BEpPCUK, HaHK TPEHNUPOBOYHbIX
3agaHni ¢ oTBETaMK, METOANYECKNE pekoMeHaaUnn 1 obpasLbl peLleHnin
http://www.fipi.ru- nopTan MHOOPMaLUNOHHON NOAAEPKKN MOHUTOPUHIa KadecTBa
0bpasoBaHus, 30ecb MOXXHO HanTn deaepanbHbI 6aHK TECTOBLIX 3a4aHUN.
https://uztest.ru/ Matematuka: E3 n N'MA no maremaTuke, OTKpbITbI GaHK 3agaHnN
https://uchi.ru/ lInctaHUuMOHHOE 0Bpa3oBaHMe AN LWKOMbHUKOB U AETEN B
WHTEpaKTUBHON hopme

http://www.encyclopedia.ru/ Mup sHUuknonegum

https://myschool.edu.ru/ ITOC Mos mkomna
https://edu.skysmart.ru Skysmart Knacc

https://www.yaklass.ru/ SIKnacc

https://infourok.ru/ Mudoypox

https://resh.edu.ru/ Poccutickast ajekTpoHHAas IIKOIa

https://sdamgia.ru/ Cnam 'HA: pemry BIIP, EI'D, OI'D

https://uztest.ru/ Yuurento MareMaTUKU

https:/fipi.ru Caiit @enepanbHOro MHCTUTYTA [E1arOrMYeCKUX U3MEPEHHH
https://mathematics.ru «OTKpBITBIN KOJUIEIK» IO MaTEMATHKE.
http://www.mathnet.spb.ru CaiiT anemenTapHoii maremaruku J[.I'ymuna.

https://matematiku.ru/ Maremaruky.py: 3aHMMaTeJIbHas MaTeMaTHKA.
https://urok. Isept.ru/ OTkpeITHIH ypok. 1 CeHTs0ps

OueHouyHble MaTEePHAJIbI
Hrorosasi KoHTpOJBbHAsA padoTa 3a 7 Kiace
1. B tpeyroneanke ABC 2A = 70°, 2C = 55°.
a) loxaxwuTte, uto TpeyronbHUK ABC — paBHOOEAPEHHBIN, H YKaKUTE €r0
OCHOBAaHHE.
6) Otpe3ok BM — BbicoTa aHHOTO TpeyroibHuKa. Haiinure yribl, Ha KOTOphIE
oHa nenut yroia ABC.
2. Otpesku AB u CD nepecekarorcs B Touke O, KOTopas SBISIETCS CEPEIUHOM
Ka)KJI0r0 U3 HUX
a) okaxwure, uto AAOC = ABOD.
0) Haitnute £O0AC, ectm £0DB = 20°, ZAOC = 115°.
3. B paBHOOEIpEHHOM TPEYTOJIbHUKE C TEpUMETPOoM 64 cM OjiHA U3 CTOPOH
paBHa 16 cM. Haiinure ninuHy G0KOBOW CTOPOHBI TPEYTOJIbHUKA.


http://infourok.ru/site/go?href=http%3A%2F%2Fwww.legion.ru
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.intellectcentre.ru
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.fipi.ru
https://uztest.ru/
https://uchi.ru/
http://www.encyclopedia.ru/
https://myschool.edu.ru/
https://edu.skysmart.ru
https://www.yaklass.ru/
https://infourok.ru/
https://resh.edu.ru/
https://sdamgia.ru/
https://uztest.ru/
https://fipi.ru
https://mathematics.ru
http://www.mathnet.spb.ru
https://matematiku.ru/
https://urok.1sept.ru/

HNTorosasi KOHTpoJILHAs padoTa 3a 8 Ki1acc

1. Haiinure yrmibsl mapajienorpamMma, €CiId OJWH W3 HUX Ha 46° Oosnblie
IPYTOro.

2. IIpomomxenusi 60koBeIX CTOpoH AB u CD tpanenuu ABCD niepecekaroTcsi B
touke K. Mensbiiee ocHoBanue BC paBHo 4 cm, AB = 6 cm, BK = 3 cm. Haitgure
0oJIBIIEE OCHOBAHUE TPATICITUH.

3. Bricora BD tpeyronsauka ABC nenut €ro ctopony AC Ha

orpe3ku AD u CD. Haitgute crtopony BC, eciuAB= 4 Vbem,CD= 3
cMm, £ZABD = 30°.

4. OcHoBaHusl paBHOOOKOW Tpameuuu paBHbl 10 cM u 20 cMm, a auUaroHaib
ABIIETCSI OUCCEKTPUCOM €€ TyIoro yria. Beraucnure miomaiab Tpareluuu.

5. HN3  Touku B OKpyKHOCTH  ONYILICH  NEPHCHAUKYIIp BM Ha €€
muametp AC, AB = 4 cm. Haitaute paguyc OKpyKHOCTH, €clii 0Tpe30K AM Ha 4
CM MeHblie orpe3ka CM.

HToroBasi KOHTpoOJbHAs padoTa 3a 9 Kiace

—_—— —————

1. HafinpTe KOOPOHHATEL H JJIHHY BEKTOPA E .ecar A(-2:0). C(4. 8).

2. Hafigure mnomane tpeyvromeHmka ABC, ecrm AB =75 cm, AC =4 oM o vroa A pageH
gfjl-laﬁmre ITHHY OEPYAHOCTH IHAMeTpoM 18 cu

4 Hafigute miomans Kpyra, pagHyc KOTOpOro paseH 16 m

5. B mauHyIo OKpyAEHOCTE, PATHYCOM 3 CM ENHIIHTE NPABHILHEIH TPEVIOIEHHE.

6. B tpevroneunke ABC AB =12 cm, BC = 15 ey, yroa B paeen 40°. Hafimure cTopory
BC.

7. Hafigure aauey cpeqHe THHHH TPaNelHH, B KOTOPOH QHATOHATH B3aHMHO
NepIeHIHEYIAPHEL, a HX ITHHE paeHE! 10 1 24
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