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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHHWM W B3aMMHOE pACIOJIOKEHUE, ONMPAECTCS HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHus reoMeTpuH Ha ypPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 3aKIIOYAETCS] B TOM, YTO OOYYaIOLIUICS YUUTCS IPOBOJAUTH
JIOKa3aTeJIbHBIE PACCYKJICHUS, CTPOUTD JIOTHYECKUE YMO3aKJIIOUCHHUsI, JOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCykKJIe€Husl «OT MPOTHBHOIO», OTIMYaThb CBOWCTBA OT  IPHU3HAKOB,
dbopMynpoBaTh 0OpaTHBIC YTBEPIKICHUSI.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUHU SBISETCS HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTA NPHU PEIICHUM KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss JOHKEH HayYUThCS
ONPENENIUTh T€OMETPUUYECKYIO (PUTypy, ONHCATh CIOBAaMHU JIaHHBIA 4YEpPTEXK WU
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUHU.
[Ipu pemieHun 3amay NPAKTUYECKOTO XapakTepa OO0y4YaroIIMKCS YYUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBAThH aJIEKBaTHOCTb ITOJYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JIPYTUMH yueOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI T€OMETPUIECKUX (DUTYP
U TIOHSTHUH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBbIX YMEHHUA B (PU3HUKE U
TEXHUKEe. OTH CBA3M HauOosiee SpPKO BUAHBI B TeMax «BekTopei»,
«Tpuronomerpuyeckue cootHoumeHus», «Meron koopauHat» u «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEAYIOLUIME OCHOBHBIE DPa3eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M uX cBoWcTBay, «M3MmepeHue
F€OMETPUYECKUX  BEIMYUH», «J[eKapTOBBl KOOpAMHATBI HAa  IUIOCKOCTHY,
«Bektops», «JIBmkenus maockocTmy, «IIpeodpasoBanus mog00us».

Ha uzyuenue yueGHOro Kypca «I'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJient0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJleN0), B 9 kitacce
— 68 yacoB (2 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

HavanpHble nonsTus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukaneHele U CMexHbIE yriabel. buccekrpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmetrpuuHsble purypsl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuH. [Ipumepsl
CUMMETPHU B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBIO LHUPKYJIS MU JIMHEWKU. TpeyrojbHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOEpEeHHBIN U  PAaBHOCTOPOHHMI  TpeyrojdpbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPAMBIX. CymMMa yTiIOB TPEYTOJIbHHKA.
Breninue yribsl TpeyrojibHUKA.

[IpssMOyTOJNIBHBIA ~ TPEYroabHUK. (CBONWCTBO MEIHWAHBI IPAMOYTOJBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€. [[pu3Haky paBeHCTBA NPSIMOYTOIBHBIX
TPEYTOJIBHUKOB. 1 IpsIMOYTOJIBHBIN TPEYTroabHUK € yIriioM B 30°.

HepaBeHcTBa B reoOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJbllieM yriie U OOJbLIEH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima W CEepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMou. KacaTenbHas u cexkymas K OKpYy>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPYKHOCTH

TPEYTOJIbHUKA.
8 KUIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
Clly4au TapajijieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
[IpsimoyTronbHas Tpanenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cummerpusa. Teopema Daineca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.

[Togobue TtpeyronbHUKOB, Ko3pdunueHnt mnomodbus. I[lpuzHaku momoOus
TpeyroJbHUKOB. [IpruMeHenne noqooust mpy peleHny NPakTUYEeCKUX 3a/1ay.



CpoiicTBa momaaei reomerpuyeckux ¢uryp. Dopmynsl i IUIOMIATU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IUIoMmaaAen
noI0OHBIX (uUryp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
MPAKTHYECKHX 3ajad.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO YyIJla HpPsIMOYTOJBHOIO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUroHOMETpHUecKHe (YHKIUH
yrioB B 30, 45 u 60°.

BrircanHbie ¥ IEHTpabHBIE YTIIbI, YTOJI MEXIY KacaTeIbHOM U XOpI0i. YTIIbI
MEXIYy XOpJaMU M CEeKylIIMMH. BTHCaHHbIE W OMHCAHHBIE YETHIPEXYTOJIHHHUKH.
B3aumHoe pacrnonoxxeHue AByX OKpyskHocTe. Kacanue okpyxknocteil. OOuiue

KacaTeJbHbIE K IBYM OKPYXKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyroapHuKoB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. Perienue
MPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmogaooust. [logodre COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O HPOU3BEIACHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBAIPaTe KaCaTEIbHOM.

Bektop, anumHa  (MOIyJdb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OINEpalMyd HaJ BEKTOpaMH. Pa3ioxxkeHue BeKTopa MO0 JBYM
HEKOJJIMHEApHbIM BekTopaMm. KoopanHaTel BekTopa. CKaasipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0XKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA TJIOCKOCTH. Y PaBHEHUS MPSIMOIM U OKPY>KHOCTHU B
KOOpJIMHATaX, NEPECEUCHUE OKPYXKHOCTEH M MpsAMbIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J[JTMHA OKPYKHOCTH. ' palycHas u paaraHHas
Mepa yrja, BBIYMCIECHUE UIMH Ayr OKpyxkHocTeu. I[lnomane kxpyra, cekropa,
CerMEeHTa.

JIBWKeHUs TUIOCKOCTH W BHYTPEHHHE CUMMETpuu Guryp (dreMeHTapHbIe
npeacraienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«I"eomeTpusD» XapaKTEpHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKON HayKd Kak cdepbl UeIOBEUYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HAaBBIKAMHU HCCIIEOBATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(ieKkcuu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIIECICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTeH UX pelIeHus;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble JJornueckue aAeicTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTAaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IPOBOJIMMOTO aHAJIN3a;

e BOCHpUHUMATH, (OPMYIHpPOBaTH UM  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTpUIATENIbHbIC, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JIeNnaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (AKTOB, BBICTPAaWBaTh AapTryMEHTALMIO0, TIPUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoJIee TOMXOMANUNA C yIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIO0BATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMynIupOBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPoOIeEMy,
CaMOCTOSITENIbHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIM
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI MO pe3yJbTaTam
NPOBEAEHHOIO HAOIIOACHMSI, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTAThH
MPEOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENIEM UIIH CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS MO XOIy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYECHHBIN pPe3yJIbTaT;

B X07ie 00CYK/IeHHUs 3a]]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOU TEMBI,
npo0eMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATH CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YUaCTHUKOB
nuanora, OOHApYKWBATh pa3iU4le W CXOJCTBO MO3UIUNA, B KOPPEKTHOMN
dbopme GopMyTHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIS;

MPECTABIIATh PE3YJIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllUU U OCOOEHHOCTEH ayIMTOpHUY;

MOHMMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHAUBHTY JIbHOM
paboThI IPH PELICHUH YYEOHBIX MaTEMAaTUUECKUX 3a/1aY;

MPUHUMATh 11€Jh COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATh OPTraHU3AIUIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMBbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh pabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTUMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAue€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYJTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BIIAJETh CITOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIPoIlecca M pe3yibTara
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33a/1a4H,
BHOCHTh KOPPEKTHBBLI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HAWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA IEIATEIBHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHXKCHHS 1IeJH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOydenuss B 7 kJjacce OOyYarolIMiiCsi MOJIYYUT CIIECAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Pacrio3naBaTh UW3y4yeHHBIE TE€OMETpUYECKHE (UTypbI, OMNpEneisTh UuX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOTHATH
YEPTEKH MO YCIOBUIO 3a7a4d. I3MepsATh TMHENHBIE U YIJIOBBIE BEJIMUUHBI. Pemarts
3a/1a4M HA BBIYHUCIICHUE JJIMH OTPE3KOB U BEJINYWH YIJIOB.

Henatb rpyOyr0 OIEHKY JIMHEMHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OO0BEKTOB. Paznuyarh pa3Mmepbl 3TUX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonmp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MHCIIOIb30BaTh
MIPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOILHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBOINUTH JTOTHYECKUE PACCYKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonmp30BaThCA MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOVMCTBOM MEJHUAHBI, MPOBEAEHHOU K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELLIEHUY I'€OMETPUUECKUX 3a/1a4.

OnpenensiTe nNapamiebHOCTh IPSIMBIX C TTOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
C HUMH cekymas. OnpeaensiTe MapayieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU O TOYEK APYTOU MPSAMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[TpoBOIUTH BRIUMCICHUS U HAXOIUTH YUCIIOBBIC U OYKBEHHBIC 3HAUYCHHUS YTJIOB
B F'€OMETPUYECKUX 3a7ayax C MCMHOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX TMpPU TEPECEYCHUU JIBYX
MapajyIeIbHBIX MPAMBIX CEKYIIEeW. Pemars npakTuyecKue 3aaui Ha HaXOXKICHUE
YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEACHATH
OMCCEKTPUCY yIJjla U CePEIUHHBIN MEPICHINKYIISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

®opMyIUpPOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOWCTBA IIPU
pellIeHuu 3a7ay.

Brnagete moHSATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOU TOUKE.

Brnagets noHsATHEM KacaTelbHOU K OKPY’KHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTelIbHOM U paanuyca, MPOBEAEHHOTO K TOYKE KaCaHHUs.



[Tonb30BaThCSA MPOCTEUIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMM, TTIOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIMTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYJIS U
JIMHENKHU.

K xkoniy oOyuenus B 8 kiacce oOydarOnIMiics TOJNYYHUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TMEPECEUCHMs] MEIHWaH TPEyrojibHUKa (LEHTpa
Macc) B peIlIeHUH 3a/1ay.

BnaneTs noHsATHEM CpeHEN TUHUU TPEYTOIbHUKA U TPANIELIUH, IPUMEHSTh UX
CBOMCTBA IIpU PELUICHUU reoMeTpuyeckux 3aaad. Ilonp3zoBarscs teopemon @aneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpPE3KaxX, MPUMEHATh MX Uil PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpumeHsTh npu3HaKu MOJ00US TPEYTOJIbHUKOB B PEIICHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecss Teopemoi [ludaropa npns pemeHuss TE€OMETPUYECKUX H
IIPaKTUYECKUX 3aaa4. CTPOUTH MaTEMAaTUYECKYIO MOJIEIb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Brnagete DOHATHSMU CHUHYCa, KOCHMHYCa M TaHI€HCa OCTpOro yria
PSIMOYTOJIBHOTO TPEyrojbHUKA. [101630BaThCsl STUMH MOHSTHIMU JJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYTroJbHUKA U IUIOLIaaN
MHOTOYTOJBHBIX  Guryp (MONB3ysiCh, TI€ HEOOXOJUMO, KAJIbKYJISATOPOM).
[IpuMeHsTh MOoyYeHHbIE YMEHUS B IPAKTUYECKHUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yTIia, HMCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTJaX, yIrjlax MeXay XopAaMmH (CEeKYIUMU) U yIiie MEeXKIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSATh CBOMCTBA
ONMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MoJlydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEJIN JIJIS 3a/1a4 PEAJIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOINE BBIYMCICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TMOJMYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (QYHKIUU OCTPBIX YIJOB, HAXOAWUTh C HX
NOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYTrONbHUKA («peleHue



PSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJISATOPA) JJIUHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHUH.

[Tonb3oBatbes hopmynaamMu MPUBEACHHUS U OCHOBHBIM TPHUTOHOMETPHUECKUM
TOXXJIECTBOM JIJII HAXOXJICHHUSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB JUIsl HAXOKJIEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pelIeHuN TeOMETPUYECKUX 3a/1au.

BnaneTts noHsTHSAMU peoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThCsi CBOMCTBaMM MOAO0OWS MPOU3BOJIBHBIX (UTYP,
YMETh BBIYUCIATH JJIMHBI U HAXOJIWUTh YIUIbI y MOA0OHBIX ¢uryp. IlpumensTs
CBOMCTBAa MOJMOOMS B MPAKTHUYECKUX 3ajayax. YMETh NPHUBOJUTH MPUMEPHI
10JI0OHBIX (PUTYP B OKPY>KAIOILIEM MUDE.

[Tonb30BaTECS TEOPpEMAMU O MPOU3BEIECHNUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA U (PU3HUYECKHI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHUS IJIUH U YTJIOB.

[Tonp30BaTHCA METOIOM KOOPAUHAT HA IIIOCKOCTH, IPUMEHSTH €r0 B PEILICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7ay.

Bnanets MNOHATUSIMH NMPABUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PaJUaHHON MEpHI yTila, YMETh BBIYUCIATH IUIOIIA b
KpyTa U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JBHKCHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasiX.

[IpuMeHsATh MONydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM IMOA00US U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, THE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
[Ipocreiine reomeTpuyecke GUrypsl u
1 I/If cBoiictBa. M3me ele/Ie reOMi I/I}‘IIIZECKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnuoreka [{OK
2 T 22 1
PEYTOILHIIH https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsiMBbIE, CyMMa YIJI0B 14 1 bubnnorexa [JOK
TpeyroJibHuKa https://m.edsoo.ru/7f415e2e
4 Oxpy’KHOCTb U KpyT. [ 'eomeTprueckue 14 1 bubmmnoreka HOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
IT 4 1
> OBTOpeHHE, 0000MIeHHE sHamHi https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOT'PAMME



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne i/mn P Konrpouabusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
N bubmuorexa [JOK
1 q 12 1
CTRIPEXYTOILHIIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3Kax, MOA00HbIE 15 1 bubmmorexa [TOK
POTIOPHL P > 104 https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[1nomans. Haxoxaenue miomanei
3 Tpe I:OJfLHI/IKOB u f/IHOFO FOJEHI[LIX ¢bur 14 1 bubmorexa HOK
pey Y b https://m.edsoo.ru/7f417e18
[Tnomanu nono6HbIX GuUryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BricanHsie n
5 ONMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
. bubnuotexa [JOK
IT 4 1
6 OBTOpCHte, 000DLICHHE SHaHHiT https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0



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

9 KUIIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
1 Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 bubnnorexa [JOK
CUHyCOB. Pelienne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6moteka [JOK
COOTHOUIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 B 12 1
CXTOpHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTONIBHUKH. [[MHA
5 OKpPY’KHOCTH M TUIONIalb Kpyra 8 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomaneit
bubmmoteka IIOK
6 6
JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0IIEHNE, 7 2 bubmmoteka IIOK
cUCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB I10 68 6 0

I[MTPOT'PAMME



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

IHoypounoe miianupoBanue 8§ KJIACC

Teopema Paneca

pelleHnH 3a/1a4 IPU3HAKU U
CBOMCTBA: Mapajienorpamma,
Tpamnenuy, paBHOOOKOM

Ne Tema KomnyecTso ITpenmeTtHOE conepkanue (| XapakTepuCTKa AESITEIbHOCTH
4acoB B cooTBeTcTBUU ¢ OPII) oOyJaromuxcs Jarta npoBenenus
[Inan DakTHIECKH
1,2 Ypoxu BBOIHOIO 2
NMOBTOPEHMUSI
I'naBa V. YersipexyroabHuku (14 4.)
§1. MHOroyrojibHUK#H 2 BrInykiiblii MHOTOyTOJIbHUK. DopMyIHpOBaAThH ONPEACICHUE
3 MHOroyrojibHUK. 1 CyMMa yIJIOB BBIITYKJIOTO N- BBIITYKJIOT'O MHOT'OYTOJIbHUKA,
BoIyKiblii YLOJIbHUKA. YeThIPEXYTOJIbHIKA, OOBSICHATH
MHOTOYTOJIbHUK. YeTbIpEXyTroibHHUK, CyMMa €r0 | YTO TaKO€ CMEXHbIE CTOPOHHI,
YeThIpexXyronbHUK YTJIOB. JMaroHaJId MHOTOYTOJIHUKA.
4 MHOTOYTOJIHHUIK. 1 Pacno3znaBaTh MHOTOYTOJIBHUKH
Pemenue 3agau Ha yepTexax, oKa3bIBaTh UX
3JIEMEHTHI, BHYTPEHHIOIO U
BHEIIHIOKO 00JIaCTH.
Pacrnio3HaBaTh BHITyKIIbIE U
HEBBITYKJIbIE MHOTOYTOJIbHUKH.
Haxonuth cyMMy BHYTPEHHUX H
BHEIITHUX YTJIOB
MHOTOYTOJIBHUKOB U
YeThIPEXYTOIbHUKOB.
§2. Iapasnenorpamm u 6 [Tapannenorpamm, ero N3o0paxars 1 HAXOIUTH Ha
Tpaneunusi CBOWCTBA W MPU3HAKH. YepTekax YeThIPEXYTONbHUKH
5 ITapamienorpamm 1 Tpaneuus. PaBHoGokas u Pa3HbIX BUAOB U UX DJIEMEHTHL.
[pusHaku 2 MPSAMOYTOJIbHAS DopMyITUpOBaTH ONPEAEITICHUS:
6.7 napajuienorpaMma Tparenny. rapajuieJIorpaMMa, Tpanerud,
8 Tpanenus 1 Cpenusist TuHAS PaBHOOOKOM Tpamerum,
9 Teopema Paneca 1 TpeyroibHuKa. Tpanenus, MPSIMOYTOJILHOW Tparenu.
10 3a/[aun Ha OCTPOCHHE 1 e€ cpenHas JIUHHUA. Jloka3pIBaTh M UCIOIB30BaTh MPU




Tparnenuu, NpsMoyroIbHON
TpareIyH.

Pemars 3amaun Ha IpUMEHEHUE
CBOWCTB CpelHEH JTUHUM
TPEyroJIbHUKA U TPAIICIIHH.
Hcnonr3oBath 1u(poBbIe
PECYPCHI ISl UCCIICIOBAHUS
CBOMCTB M3y4aeMbIX (HUTYD

§3. IIpssMoOyroiabHUK, 4
pomO, KBaapaT

11 [IpsIMOYTOJIBHUK 1

12 Pom0 u kBagpat 1

13 Pemenue 3agau 1

14 OceBas 1 IeHTpaIbHAs 1

CUMMETpUs

YacTHble ciyyan
napaiiesorpaMMoB
(IpsIMOYTONBHUK, pOMO,
KBaJIpar), uX MpU3HAKHA U
CBOICTBA.

OceBas 1 LIEeHTpaJIbHAas
CUMMETpUs

N3o0paxars 1 HAXOIUTH Ha
YyepTekKax 4eThIPEXYTOJIbHUKH
Pa3HBIX BUAOB U UX DIIEMCHTHI.
DopMyITupOBaTh ONPEACTICHUS:
MIPSIMOYTOJIBHUKA, poMOa,
KkBajparta. Jloka3plBaTh U
UCIIOJIb30BATh IPU PEIICHUN
3a/1a4 IpU3HAKU U CBOMCTBA!
psSIMOYTOJIBHUKA, pOoMOa,
KBajpaTa.

DopMyIHPOBATH ONpeesieHHe
0CEBOM CUMMETPUH.

OOBSCHATH KaKUe IBE TOYKHA
Ha3bIBAIOTCS] CHMMETPHYHBIMU
OTHOCHUTENILHO NPSIMOH, B KAKOM
ciydae (urypa Ha3bIBacTCs
CUMMETPUYHON OTHOCUTENBHO
MPSIMOM, 4TO TaKOE€ OCh
CUMMETPHWH, IPUBOJIUTH PUMEPHI
¢buryp, odbnanarommx oceBon
CUMMETpHEN.

Pacno3naBathb Qurypsl,
CUMMETPUYHBIC OTHOCHTEIBHO
npsmoit. OBnaneBaTh HOHATUEM
LEHTPaILHONH CUMMETPHH.
OOBACHITE KAKHE JBE TOUYKHU
HA3bIBAIOTCS] CHMMETPHYHBIMU
OTHOCHUTEIILHO TOUKHU, B KAKOM
ciyuae purypa Ha3bplBaeTcs




CUMMETPUYHON OTHOCUTEIILHO
TOYKH, YTO TaKOE IIEHTP
CUMMETPHUH, TPUBOTUTHIIPUMEPHI
(uryp, odbnamaronux
LIEHTPAJIbHOW CUMMETPHUEH.
Hcnonr3oBath 1u(poBbIe
PECYPCHI ISl UCCIICIOBAHUS
CBOWCTB U3y4aeMbIX (QUTYP.
3HAKOMUTBCS C UCTOpUEH
Pa3BUTHUA TCOMETPHUN

15 Pemenue 3anau MHoroyronbHUK. BeITyKITbIN O06001IeHNE U CHCTEMaTU3AIHS
MHOT'OYTOJIbHUK. MIOJTyYeHHBIX 3HaHUi1, 0TpaboTKa
YeThIpexXyroibHUK. HaBBIKOB IPUMEHEHHUS
[MapannenorpamMm u Tpamenys. | TEOPETUUESCKUX CBEICHHH K
[IpsMoyTobHUK, pOMO, PpelIeHuIo 3a1a4
kBaapar. OceBast u
LEHTpaJIbHAs CHMMETPUSI
16 KonTpoabnas padora MHOroyronsHuK. BbITyKIbIi KonTposns 1 onieHka cBoeit
Nel o Teme MHOT'OYTOJIbHUK. paboThl; MOCTaHOBKA LIEJIeH Ha
«YeTbIpEXyroJIbHUKI YeThIpeXyrojbHUK. CIIETYFOINH 3Tal 00y4YeHHS
[Tapannenorpamm u Tpamneuus.
[IpsMoyToIBEHUK, POMO,
kBagpat. OceBas u
HEHTpaJIbHAS CHMMETPUSI
I'masa VL. Ilnomans (14 4)
§1. IInomann [Tonsitue 06 oOrieit Teopuu OO0OBACHITH KaK HAXOAUTH
MHOI0YT0JIbHUKA TUTOILA/IH. IUIOIIAAb POU3BOJIBHOTO
17 [onsTHe TuIOmAAN [onsiTre Tutomamu MHOTOYTOJIbHHUKA, KaKUe
MHOTOYTOJIBHUKA MHOTOYTOJIbHHKA U €€ MHOTOYTOJTbHUKH HAa3bIBAIOTCS
Inowaods xeadpama CBOIICTBA. PaBHOBEJIMKHMH, a KAKHE —
OTHoIeHHe TToLIaIei PaBHOCOCTABJICHHBIMHU.
18 TLtomane TPEYTONBHUKOB C OOIITIM OBnazieBaTh MEPBUIHBIMA
IPAMOYTOJILHHUKA OCHOBAHHWEM WX OOIIEH MIpEICTaBICHUSIMHU 00 00IIeH

BBICOTOH.
[Tnomans kBagpara,
NpSIMOYTOJIBHUKA

TEOPUH IUIOMAaH (MEpHI),
(hopMyIMpOBaTH CBOMCTBA
IJIOIIA/IU, BBICHATH X
HATJISITHBIA CMBICTL.




§2. Iaomanu 6 [Tnomane napamienorpamma, BriBoUTE (hOPMYJTBI TUTOIIA U
napasuieJiorpaMmma, TpEeyTOJIbHHUKA, TPATCIIHH. rapajuresorpaMmma,
TPEYroJibHUKA | DopMyJTBI AJI5 TUTOIIATH TPEYTOJbHHKA, TPAIICIIUH U3
Tpanenun TPEeyroJbHHKA, (hopMyJIBI ILIOITAAN

19,20 | IInomans 2 napajuiesorpaMmma. MPSIMOYTOJIEHUKA (KBapaTa).
napajuiesiorpamMmma Brruucnenue miomanei BriBoanuTh (hOpMYITHI TUTOIIA TN

21,22 [Tnomane TpeyroapHuka | 2 CIOXHBIX (PUTYp uepes BBIITYKJIOTO YETHIPEXYTOJIBHUKA
23,24 [Tnomane Tpaneryu 2 pa36HeHHe Ha 4YacTH U yepe3 AUaroHaJid U yroja Mexay
ITOCTPOEHUE. HHUMH.
Brraucnenue miomaaei BeruucnaTs miomaay pa3inyHbIX
MHOTOYTOJIBHBIX (QUTYP.
Haxomuts miommanu guryp,
M300paXEHHBIX HA KJIETYATON
Oymare, UCTIONB30BaTh pa3OueHne
Ha YaCTH U JJOCTPOEHHE.
dopmynupoBaTh TEOpeMy 00
OTHOIICHUY TLJIOIIAIEeH
TPEYTOJIbHUKOB, UMEIOIIHX 110
paBHOMY YIIIy
§3. Teopema IIudaropa 4 Teopema Iludaropa, e€ JoxkassiBathk Teopemy lludaropa,
25 Teopema [Tudaropa 1 JIOKa3aTeNbCTBO U HCTIOJIh30BaTh €€ B MPAKTUIECKUX
26 Teopema, oOpatHas 1 IIPUMEHEHUE. BBIYHCIICHUSX.
teopeme [ludaropa OO6partHas teopema [ludaropa. | 3HaTh U NpUMEHATH POPMYITY
27 Pemrenue 3amau mo reme 1 ®opmyna I'epona nis I'epona nsig BeIUKCICHUS
«Teopema [Tudaropa BBIYHCIICHUS TIIOMIATH TJIOMIAIN TPEYTOIHHIKA.
28 dopmyina [epora 1 TpEeyroJbHUKA. [IpuMeHATh ToTydYeHHbIE 3HAHUS
[Tnomanu Gpuryp Ha KJIETYaTod | MU YMEHHUS IPU PEIICHUN
Oymare. MPAKTHYECKHUX 3a]1ad.

3amaum ¢ MNPAKTUICCKUM
COJACPIKAHUCM. Pemenue 3agaq
C IIOMOIIBIO METOAA
BCIIOMOTaTeJIbHOM ILIOIIA TN

Haxonuts miomanu guryp,
M300paKEHHBIX HA KJIETYATOM
Oymare.

Paz0upatrp nmpumepsl
HCIIOJIb30BaHUS
BCIIOMOTaTeITbHON TUTOINAIH JIS
pemieHus TeOMETPUIECKUX 3a/1a4.
3HAKOMUTHCA C UCTOpUEH
pa3BUTHS TEOMETPUH




29 Pemenue 3amau 2 [Mnomane O00011IeHNE U CUCTEMATH3ALUS
MHoroyronbpHuKA. [ Imomann MTOJTy9EeHHBIX 3HAHHA, 0TPabOTKa
napajienorpaMmma, HaBBIKOB MPUMEHEHUS
TPEYTOJNIbHUKA U TPaIeluu. TEOPETUUECKUX CBEICHUH K
Teopema ITudaropa pELICHUIO 3a/1a4
Teopema, oOpatHas Teopeme
[Mudaropa.
®opmyna 'epona

30 KonTpoabnas padora 1 [Inomank MHOTOYTOBHUKA. KonTpons u oneHka cBoei

Ne2 o Teme [Inomanu mapannenorpamma, | pabOTHI; TOCTAaHOBKA IIeJei Ha
«ILnomagb» TPEyroJIbHUKA U TpalleLiuH. CIIEAYIOMINH dTan 00yYeHus
Teopema IIucaropa
Teopema, oOpatHas Teopeme
[Mudaropa.
®Popmyna ['epona

I'naBa VII. llogooubie TpeyroabHuku (19 1)

§1. Omnpenenenue 2 Tpu npu3HaKa moa00us DopMyIHpPOBATH TEOPEMBI O
NoA00HBIX TpeyroibHUKOB. [IpuMeHeHue NpU3HAKaX NoJ00us
TPEYIroJbHUKOB X IPU pPELICHUHN TPEYTroJIbHUKOB.

31 [IpomnoprimonanpHBIE 1 r€OMETPHYECKHX M Haxoaurte mogo0HbIE

OTPE3KHU MIPaKTHIECCKUX 3a1a4. TPEYroJIbHUKH HAa TOTOBLIX
Onpenenenue nogoOHbIX [IpoBoauTh NOKa3aTENbCTBA ¢ | YCPTEKAX C YKA3aHUEM
TPEYTOJIHHUKOB HCIIONIb30BaHUEM TI0100uUs COOTBETCTBYIOIINX PU3HAKOB

32 OTHoIIIEHHE MIIoMAae 1 ogoous.

MOT00HBIX Pemars 3amaun Ha OJ00HbBIE
TPEYTOJIbHUKOB TPEYTOIBHHUKH C TTOMOIIBIO
§2. IIpu3naku nopoous 5 CaMOCTOSATEIILHOIO TIOCTPOCHHUS
TPEYroJbHUKOB YCPTEIKEU N HAXOKIACHUA
33,34 IlepBrrit TpU3HAK 2 HOJ00OHBIX TPEYTrOJIbHUKOB.
HO]IO6I/I51 TPEYrOJILHUKOB HpOBOI[I/ITL JOKa3aTCJabCTBa C

35 Bropoii npusHak 1 HCIIOTH30BAaHUEM TTPU3HAKOB
10100 TPEYrOJILHUKOB oz00usl.

36 TpeTnii ipuU3HaK 1 Jloka3pIBaTh TpU MpHU3HAKa
101001 TPEYTOJIbHUKOB 0100us TPEYTOIBHIKOB.

37 Permenme 3a1a4 Ha 1 IIpuMeHATh MOTyYeHHBIC 3HAHS

MMPUMCHCHUC MTPU3HAKOB

1mo1001s TPEYroJIbHUKOB

IpU pCIICHUU T'COMETPHUUCCKUX U
MOPAaKTUYCCKUX 3aa4




38 Pemenue 3amau Onpenenenue moa00HbIX O00011IeHNE U CUCTEMATH3AIUS
TpeyroabHUKOB. OTHOIIEHHWE | MOJIyY€HHbIX 3HAHWUH, OTpadOTKa
TUIOIAACH MOA00HBIX HAaBbIKOB IPUMEHEHUS
TPEYrOJIbHUKOB. TEOPETHUUECKUX CBECHUM K
ITpr3Haku mopodus peIIeHHIO 3a1a4
TPEYTOJIbHUKOB
39 KonTpoabnas padora Onpenesnenue mogo0HBIX KonTposns 1 onieHka cBoeit
Ne3 mo Teme TpeyroiapbHuKOB. OTHOIIEHHE | paOOTHI; TOCTAHOBKA IIeJieH Ha
«IIpu3naku noxodus TUIOMIAIeH TTOAO0HBIX CIIETYFOINH 3Tal 00y4YeHHS
TPeYroJabHUKOBY» TPEYTrOJIbHHUKOB.
[TpuzHaku mogoous
TPEYTOJIbHUKOB
§3. IIpumeHnenue noxoous Cpenssist TMHUS TpEeyTroibHUKA. | DOopMyITUpOBaTH TEOPEMY O
K 10Ka3aTeJIbCTBY CBoiicTBa IEHTpa Macc B CpeaHell TMHUM TPEeYTroNbHUKA, O
TeopeM M peLIeHHI0 TPEYTOJIbHUKE. [epeceueHNH MeIuaH
3aaay [IponopLmoHaNbHbIE OTPE3KH | TPEYTOJIBHHUKA, O
40 Cpennss TuHUS B IIPSIMOYTOJIEHOM MIPONOPIIMOHANBHBIX OTPE3Kax B
TpeyTroJabHHUKA TPEYrOJIbHUKE. MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
41,42 | llpomopuroHaIbHBIC [Tpumenenue merona nogodust | OOBACHATH YTO TAKOE METOJ
OTpE3KH B B 33/1a4ax Ha IIOCTPOEHHUE. nojjo0us B 33/1a4ax Ha
MPSIMOYTOJIEHOM IIponoprinoHanbHBIE OTPE3KH, | MOCTPOECHHE, IPUBOIUTH PUMEPHI
TPEYTOJIbHUKE MOCTPOCHUE YETBEPTOTO €ro NpUMEHEHUsI.

43 Merona nmoxo0Ous B IPONOPLIHOHAIIBHOIO OTPE3KA. IIpoBOaUTH MOCTPOEHUS C
3aja4yax Ha [IpakTryeckoe npuMeHeHUE MTOMOUIBIO IIUPKYJIS U JIMHENKH C
HOCTpPOEHHUE nogoous ucnonb3oBaHue Teopemsl Paneca

U TEOPEMBI O IPOITOPLIMOHATIBHBIX

44 W3meputenbHbie paboThI OTpe3Kax, CTPOUTH YCTBEPTHIi

Ha MCCTHOCTHU

MPONOPIUOHATIBHBIN OTPE30K.
[IpoBoauTh 1OKA3aTETBCTBO TOTO,
4YTO ME€IUaHbI TPECYTOJIbHUKA
MEePECEKAlOTCs B OJJHOM TOUKE, U
HAaXOJUTh CBS3b C LICHTPOM Macc,
HaXOIUTh OTHOLICHUE, B KOTOPOM
MEAUAaHbI ACIATCA TOYKOH UX
IepeceycHuUsl.




ITpuMeHSTh TOTyUeHHBIC 3HAHUS
MIPH PEIICHUH TE€OMETPHUYECKUX H
MPAKTUICCKUX 3a7a4.

OOBACHATH KaK MOYKHO
HCIIOJIb30BaTh CBOMCTBA MOA0OHBIX
TPEYTOJIbHUKOB B U3MEPHUTEIBHBIX
paboTax Ha MECTHOCTH.

§4. CooTHOIIEHUSI MEKAY Onpenenenne DopMyupoBaTh OMpeAeICHUS
CTOPOHAMU U YIJIaMHU TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (YHKIIUHA
NPSIMOYT'0JIHOIO ¢byHKUUR ocTporo yria, OCTPOTO yTJIa, IPOBEPSTH UX
TpeyrojbHHUKA TPUTOHOMETPUYECKHUE KOPPEKTHOCTb.

COOTHOILCHHUS B BrIBOOUTE TPUTOHOMETpHUYECKHE
IPSAMOYTOJIEHOM COOTHOLLICHHS B IPSIMOYTOIBHOM
TpeyrojbHuke. OCHOBHOE TpeyrojibHHUKE.
TPUTOHOMETPUYECKOE HccnenoBath COOTHOLIEHUS
TOKIECTBO. MEXy CTOPOHAMH B
CoOTHOIICHUS] MEXKTY OPSIMOYTOJILHBIX TPEYTOJIBHUKAX C
CTOpPOHaMH B IIPSMOYTOJBHBIX | yriaamu B 45° u 45°; 30° u 60°.
TpeyronbHukax ¢ yriuamu B 45° | Hcnonb30Bath Gopmy.isl
u 45% 30° u 60°. HPUBE/ICHHS] U OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIECTBO
JUIsL HAXOXIEHUs] COOTHOILICHUIH
MEX]y TPUTOHOMETPHUYECKUMHU
(YHKIHSMU Pa3IMYHBIX OCTPBIX
YTJIOB.
[IpuMeHsTH NOTy4YeHHBIE 3HAHUS
NpY pEIICHNH TeOMETPUIECKUX U
MPAKTUIECKUX 3aj1ad.
3HAKOMUTHCA C UCTOpUEH
pa3BUTHS T€OMETPHUU
45 CuHyc, KOCUHYC H Omnpenenenne DopMyTUPOBaATH ONPENECICHUS
TaHTE€HC OCTPOTO yIiia TPUTOHOMETPUIECKUX TPUTOHOMETPUYECKUX (PYHKITUI
IPSMOYTOJIEHOT'O (GbyHKUUH ocTporo yria, OCTpPOTO yTJIa, IPOBEPSITH UX
TPEyroJibHUKA TPUTOHOMETPUYECKHUE KOPPEKTHOCTb.
46, 47 | 3naueHus cUHYycCa, COOTHOUIEHUS B BBIBOIUTE TPUTOHOMETPUUECKUE

KOCHHYCA U TaHI'CHCA

nns yraos 30°, 45°, 60°.

MPSIMOYTOJIEHOM TPEYTOJIbHUKE.

OcHOBHOE

COOTHOIIEHUS B IPSIMOYTOJIEHOM
TPEYrOJIbHUKE.




TPUTOHOMETPUYUECKOE
TOXJIECTBO.

COOTHOILIEHUS MEXKITY
CTOpPOHAMH B MPSIMOYTOJIBHBIX
TPEYroNbHUKaX C yriamu B 45°
u 45°% 30° u 60°.

NcenenoBars COOTHOLIEHUS
MEXy CTOpOHAMH B
NPSAMOYTOJIEHBIX TPEYTOJIbHUKAX
¢ yrnamu B 45° u 45°; 30° u 60°.
Hcnons3oBath GpopmyItbt
MIPUBEICHUS 1 OCHOBHOE
TPUTOHOMETPUYECKOE TOMKIECTBO
JUTSL HAXOXK/IEHUSI COOTHOIIEHU I
MEXIy TPUTOHOMETPUIECKIMH
(YHKIUSMH Pa3IMYHBIX OCTPBIX
YIJIOB.

[IpumeHATs IOMy4YeHHBIE 3HAHHS
TIPH PEIICHUN TEOMETPHUIECKUX U
MpPaKTUYECKUX 3a/1ad.
3HaKOMUTBCSA C UCTOpUEH
Pa3BUTHS TEOMETPHH

48 Pemrenne 3agau [TpumeHeHue mogoous K O0001IeHNEe U CUCTEMATH3ALIHS
JIOKa3aTeNIbCTBY TEOpEM U MOJTyYEHHBIX 3HAHUH,
PELICHUIO 3a/1a4. 0TpabOTKa HaBBIKOB
COOTHOLIEHUS] MEXTY MIPUMEHEHUS TEOPETUIECKUX
CTOPOHAaMH H yTrilaMHu CBEJICHUH K PELICHHIO 33/1a4
IPSAMOYTOJIBHOT'O
TPEYTOJIbHUKA.

49 KonTpoabnas padora [Mpumenenue moo0Hs K KouTtposns u onienka cBoeit
Ne4 o Temam JI0Ka3aTelIbCTBY TEOPEM U paboThI; TOCTAHOBKA IIEJICH Ha
«IIpumenenue noaooust pewennto 3a1a4. COOTHOIICHUs! | CIIEIYIOLINH ATal 00ydeHUs
K /I0Ka3aTeJIbCTBY MEXIY CTOPOHAMH U YTJIAMH
TeopeM M pelieHHI0 MPSIMOYTOJIEHOTO TPEYTOJIbHUKA
3aga4. CooTHOLmIeHUsI
MEKIy CTOPOHAMH H
yriamMmu
NMPSIMOYTr0JIbHOT 0
TPEYroJabHHKA»

I'naBa 9. OkpysxkHocts (17 9)

§1. KacareabHasi K B3aumHoe pacrnionoxeHue

OKPY’KHOCTH

PSIMOM M OKPY’KHOCTH.




50 Bzanmuoe Bsaumuoe pacnonoxenue ns8yx | MccnenoBars B3auMHOE
pacrojioXeHue npsMon 1 okpyxxHocTell. Kacanue pacrnojioXeHue MpsIMOn U
OKPYKHOCTH. OKpPYKHOCTEH. OKPY’KHOCTH, IByX OKpPY>KHOCTEH.
KacarenbHas OO0u1re KacaTenbHbIe ABYX YMeTh cTpouTh 001IHe
OKPYKHOCTH OKpPYXKHOCTEHN KacaTeJbHBIE IBYX OKPYKHOCTEH

51 B3zaumnoe
pacmoiokeHne ABYX
OKPY>KHOCTEM

52 OO0une KacaTenbHbIe
JIBYX OKPY>KHOCTEHN

§2. IlenTpanbHbIe U I'panycHast mepa nyru DopMyIMpPOBaTH OCHOBHBIE
BIIMCAHHBIE YIJIBI OKPYKHOCTH, TOJTyOKPYXKHOCTB. | ONpPEAEICHHs, CBA3aHHBIE C

53 I'pagycHas mepa myru BrnincanHbie U IEHTpabHBIE yriaMu B Kpyre (BIHCaHHBIH
OKPYKHOCTH YTJIBL, YTOJI MEKAY KacaTeIbHOW | yroJ, HEHTPaIbHBIN yroi).

U XOpAOU. YTIbl MEXKIY Haxonute BnHcaHHbIE YIIIbI,

54 Teopema o BricaHHOM XOPAAaMH U CEKYILLIHMU. OIMpAKOIIMECS HA ONHY YTy,
yrie LlenTpanbHble U BIMCAHHBIE BBIUHCIIATH YTIIBI C TIOMOIIBIO

55, 56 Vs, 06pa3OBaHHBIe YIJIbl, KX CBOMCTBA TEOPEMbI O BIIMCAHHBIX yrIJjiax,
XOpJiaMHu, KacaTeJIbHbIMHU TEOPEMBI O ICHTPAJIIbBHOM YTJIC.

H CEKyITNMU HaXOILI/ITB YTJIBI MEXAY XOpAaMu,
KacaTeJbHBIMH U CEKYITUMHU

§3. Yerroipe CBolicTBa IEHTpa Macc B DopMyIUpPOBATH TEOPEMY O
3aMeydaTeJbHbIe TOYKH TPEYrOJIbHUKE. MEpPECEYCHNN MEIHaH
TPEeYroJabHHUKA YeTblpe 3aMedaTeNnbHble TOUKH | TpeyrojbHuKa. PopMyIHpOBaTh

S7 CBoiicTBa OMCCEKTPHCHI TpeyrojbHHUKa TEOPEMBI, CBS3aHHBIE C
yria 3aMeyaTelbHbIMU TOYKaMHU

58 CBolicTBa cepeAMHHOTO TpeyroabpHuKa. [IpoBoanTh
MEPIEeHANKYIISIPa JTIOKA3aTeNbCTBO TOTO, YTO

59 TeopeMma o nepeceyeHun MCIHWaHbl TPCYT OJIbHUKA

BBICOT TPCYT'OJIbHUKA

MEpPECEKaAr0TCs B OTHOM TOUKE, 1
HaXoAaWTh CBA3b C HEHTPOM Macc,
HaxOJUTb OTHOLIEHUE, B KOTOPOM
MEIHMAHbI ENSITCA TOUKOM NX
nepecedeHus. [IpumensTe
TMMOJIYYCHHBIC 3HAHUA ITPU




PCHICHUN TECOMCTPUUCCKUX U
IMPAKTHUYCCKHUX 3aaa4.

§4. Bnucannas u 4 OKpy’KHOCTb, BITUICAHHAS B BBrucasTs yriasl ¢ TOMOIIBIO
onucaHHas MHOTOYTOJIbHUK. TEOPEMBI O BIIMCAHHOM
OKPY’KHOCTH Brincannsie u onmcanHbIe YeTBIPEXYTOIBHUKE.

60, 61 Brncannas okpyXHOCTh | 2 YEeTHIPEXYTONFHUKH, HX HccnenoBars, B TOM YHCIIE C

MPU3HAKU U CBOMCTBA. MOMOIIIBI0 IU(POBBIX PECYPCOB,
62,63 | OnucaHHas OKPYKHOCTh | 2 [IpuMmeHeHue ITUX CBOMCTB IIpU | BIMCAHHBIE U OIUCAHHbIE
pELIeHNH TeOMETPHIECKUX YeTBIPEXYTOJIBHUKH, BBIBOJUTH UX
3a1a4 CBOICTBAa U NIPU3HAKHU.
Hcnons3oBaTh 3TU CBOKWCTBA U
NPU3HAKY TIPH PEIICHNUH 3a1ad.
3HaKOMUTBCSA C UCTOpUEH
Pa3BUTHS TEOMETPUHU
64,65 | Pemenue 3amau 2 OKpy>KHOCTB, BIIMCAHHAS B BBIUUCTATD YIIIBI ¢ TOMOUIBIO
MHOTOYTOJIbHUK. TEOPEMBI O BIMCAHHOM
BrrcanHsle 1 onvicaHHBIC YeTBIPEXYTOJIbHUKE.
YETBIPEXYTOJIbHUKH, UX HccenenoBats, B TOM YHCIE C
NPU3HAKN U CBOMCTBA. MOMOIIIBIO IU(POBEIX PECYPCOB,
[IpuMeHeHne ITUX CBOMCTB IPU | BIMCAHHBIC M OITMCAaHHBIC
pELICHAN TEOMETPUIECKUX YeTHIPEXYTOJIBHUKH, BEIBOJUThH X
3az1a4 CBOICTBA U MPU3HAKH.
Ucnonb3oBaTh 3TH CBOWCTBA U
MPU3HAKHU TP PELICHUU 3a]1a4.
3HAKOMHUTHCS C UCTOpHUEH
Pa3BUTHS T€OMETPHUU

66 KonTpoabHas padora 1 KonTpouib 1 olieHKa cBOECH
NeS o Teme paboThI; TOCTAaHOBKA IIETIeil Ha
«OKpY:KHOCTHY CIeYIOMMHI 3Tan o0yueHus

67,68 IloBTOpEHHNE 2

Hroro: | 68













