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HHOACHUTEJIbBHAA 3AIINCKA

OBIAA XAPAKTEPUCTHUKA YYEBHOTI'O KYPCA "I'EOMETPUA"

Pabouas mporpamma mo ydeObHOMY Kypey "l'eomerpusa" mns oOywaromumxcs 7-9 kiaccos
pa3paboraHa Ha ocHoBe @enepanbHOTO TOCYIAAPCTBEHHOTO 0OOpPa30BaTENFHOTO CTaHAApTa
OCHOBHOTO 001iero o0Opa3oBaHus C Y4ETOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbABIIEMBIX K MaTeMaTHYecKoMy OOpa30BaHUIO, W TPAJUIHUNA POCCHUCKOTO 0Opa3oBaHMUS,
KOTOpBIE 00€CIEUNBAIOT OBJIA/ICHUE KIIFOYEBBIMU KOMIIETEHIIUSIMHE, COCTABIISIONUMH OCHOBY JIJIS
HETPEPBIBHOTO 00pa30BaHUS M CaMOPA3BUTHS, a TaKXkKe MEIOCTHOCTh OOMIEKYIbTYpHOTO,
JMYHOCTHOTO M TIO3HABATEIBHOTO DPa3BUTHA OOydalommuxcs. B mporpamme ydTeHBl WA U
nosioxxenuss KoHuenuu pa3BuTus MaTteMaTH4ecKoro oOpazoBanusi B Poccuiickoit deneparumn.
B snoxy nugposoit Tpancopmanuu Bcex cdep 4HeTOoBEUECKOH AESATENbHOCTH HEBO3MOXKHO
CTaTh 00a30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOi MaTEMaTHYECKOM MOATOTOBKU. YKe
B IIKOJIE MaTeMaTHKa CIY)XUT OMOPHBIM MPEAMETOM JUIsl M3YYEHUS CMEXKHBIX JUCIUIUINH, a
MOCJIe IIKOJIBI pealbHOM HEOOXOIMMOCTBIO CTAHOBUTCS HENpPEphIBHOE 00pa3oBaHUE, YTO
TpeOyeT TMOJHOIEHHOW ©0a30Boil 00IIe00pa3oBaTebHON TMOJATOTOBKH, B TOM YHCIE H
MaTeMaTHYECKOM.

310 O0O0YyCIIOBJIEHO TeM, YTO B HAIIA JHU PAcTET YHCIO Tpodecchil, CBA3aHHBIX C
HETIOCPE/ICTBEHHBIM TIPHUMEHEHHEM MaTeMaTHKH: W B cdepe dKOHOMHKH, U B OW3Hece, U B
TEXHOJIOTHYECKHX O00lacTaX, W Jaxe B TyMaHUTapHBIX cdepax. Taxum o6pazom, Kpyr
IIKOJIBHUKOB, JJIs1 KOTOPBIX MaT€MaTHKa MOXKET CTaTh 3HAYMMbIM IIPEIMETOM, PaCILIUPSIETCS.

[IpakTryeckas MOJIE3HOCTh MATEMATHKU OOYCIOBJIEHA TEM, 4TO €€ MPEeIMETOM SBISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYphl HAIIEr0 MHpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJIUYECTBEHHbBIE
OTHOLIEHHSI OT MPOCTEHIIMX, YCBAaMBAEMBIX B HEMOCPEACTBEHHOM OIBITE, O JIOCTATOYHO
CJIO)KHBIX, HEOOXOJMMBIX ISl pa3BUTHS HAy4dHBIX M NPUKIAAHBIX HIeil. be3 KOHKpeTHBIX
MaTeMaTU4YECKUX 3HAHWH 3aTPyJHEHO NOHMMAaHME MPHUHLHUIIOB YCTPOWCTBA M HCIOJIb30BAHUSA
COBPEMEHHOM TEXHUKH, BOCIpUATHE U MHTEpIpeTalus pa3HOOOpa3sHONH COLMAIBHOM,
HKOHOMHUYECKOM, MOJIUTHYECKON MH(pOpMay, Mano3pQpeKTUBHA MOBCEAHEBHAs IPaKTHYeCKas
neaTenbHOCTb. KaXJoMy 4YernoBeKy B CBOEH KHU3HM IPUXOJUTCA BBINOJHATH PACYETHl U
COCTaBJIATh AITOPUTMBbI, HAXOAUTh U IPUMEHATH (POPMYJIbL, BIAAETh IPAKTUYECKUMHU ITPUEMaMU
reOMETPUYECKUX M3MEPEHUH U MOCTPOCHMM, YMTaTh MH(POPMALMIO, NPEACTABICHHYIO B BUE
TabIuIL, AuarpaMM M TpaUKOB, JKUTh B YCIOBHUSX HEONPEAENEHHOCTH M IOHUMATh
BEPOSATHOCTHBIN XapakTep CllydyailHbIX COOBITHI.

OHOBPEMEHHO € pacIIUpeHueM cdep MPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM OOIIeCTBe
BcEé OoJiee BaXKHBIM CTAHOBUTCS MAaTE€MaTHMUYECKUH CTUJIb MBILUICHUS, MPOSBISIOLIUICS B
oIpeieN€HHBIX YMCTBEHHBIX HaBbIKaX. B mporecce n3yueHust MareMaTUKU B apceHall IpuEMOB U
METOJIOB MBIIIUIEHUS] YEIOBEKa €CTECTBEHHBIM 00pa30oM BKIIIOYAIOTCS MHAYKIUS M JeAYyKLUs,
0o0oO0IeHne M KOHKpeTH3allMs, aHaJlu3 M CHHTe3, Kilaccu(ukauus M cucTeMaTH3alus,
abctparupoBaHue M aHanorua. OOBEKTHl MaTeMaTHMYeCKMX YMO3AKJIIOUEHHWH, MpaBuia HX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOEHUHM, CIIOCOOCTBYIOT BhIpaOOTKE
yMeHus: (HopMyaHpoBaTh, OOOCHOBBIBATH U JIOKA3bIBaTh CYXKJEHHs, TEM CaMbIM DPa3BHBAIOT
JIOTMYECKOoe MbllluleHHe. Benymas posib NPUHAAISKUT MareMaTHke M B (hOPMUpPOBAHHU
AJITOPUTMUYECKON KOMIIOHEHTHI MBIIIICHNS U BOCIIUTAHUM YMEHUI NefcTBOBATh IO 3aJJaHHBIM
aJITOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE M KOHCTPYHUPOBATh HOBHIE. B mporecce pemeHus
3ajau — OCHOBOH y4eOHOH NesATeIbHOCTH Ha ypOKaxX MaTeMaTHMKH — pPa3BUBAIOTCS TaKxke
TBOpYECKasl U MPUKIATHAS] CTOPOHBI MBILIUICHHS.

OOyuenne MaremaTuke Ja€T BO3MOXKHOCTh pa3BHBAaTh Yy OOYYaIOUIUXCS TOYHYIO,
palnMoHaNbHYI0 U HH(POPMATUBHYIO peUb, YMEHUE OTOMpPaTh HanboJiee MOIXOIAIIHNE S3bIKOBBIE,



CHMBOJIMYECCKHUC, I‘pa(l)I/I‘-ICCKI/Ie cpeacrtBa JId BBIPAKCHUA CY)KZ[CHI/Iﬁ U HarjisiaHoro wumx
MIPEJCTaBIICHHUS.

Heo0xoauMbIM KOMITIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUH SIBIISETCS
oOmee 3HAKOMCTBO C METOJAMH TO3HAHUS JIEHCTBUTEIBHOCTH, MPEICTABICHUE O IMpeaMeTe U
METOAaX MAaTEMATUKU, UX OTJIMYUU OT MCTOHOB APYIruX CCTCCTBCHHBIX U I'YMAHUTAPHBIX HAYK,
06 OCO6€HHOCT$IX MNPUMCHCHUA MATCMATUKW JIs1 PCHICHUA HAYYHBIX W MPHUKIAAHBIX 3aaad.
Takum 00pa3om, MaremMarnueckoe oOpa3oBaHHE BHOCHUT CBOM BKJIAJ B (popMHUpOBaHHE OOIIeH
KYJIBTYPBI YEJIOBEKA.

N3ydeHne MareMaTHKH TaKXKe CIIOCOOCTBYET JCTCTHYECKOMY BOCIUTAHHWIO YEJIOBEKa,
IIOHUMAaHUIO KpaCOThbL n n3dniecrna MAaTEMATHUYCCKUX paCCY)KHGHHﬁ, BOCIIPUATHUIO
reOMEeTPUIECKUX (HOpM, YCBOCHUIO HJIEH CHMMETPHH.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA "IT'EOMETPUA"

«MaremaTHuKy yXe 3aTeéM Y4YUTh HAJ0, YTO OHA YM B MOPSAOK MPUBOIUTY, — MHCAT BEITUKUMA
pycckui yuenslii Muxaun BacunbeBud JIoMoHOCOB. I B 3TOM COCTOMT OJIHA U3 ABYX LEJIEH
00y4YeHHSI TEOMETPUH KaK COCTAaBHOW YaCTH MaTEMaTHKH B IITKOJIE. DTOM e COOTBETCTBYET
JoKa3aTelbHass JIMHUS TpenogaBaHus reomerpun. Cremys npelacTaBieHHONM paloueit
mporpaMMe, HadyWHas C CEIbMOIO Kjacca Ha YypOKax TEOMETPpUH OOYy4aroUmuuCs YIUTCS
MPOBOJIUTH JI0OKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTHYECKHE YMO3AKIIIOUCHHs, JTOKAa3bIBaTh
WCTUHHBIC YTBEPXKACHUS M CTPOUTH KOHTP MPHUMEPHI K JIOKHBIM, TTPOBOJIUTH PACCYXKACHUS OT
«MPOTUBHOTOY», OTJIMYATh CBOMCTBA OT MPH3HAKOB, (OPMYIUPOBATH OOpaTHBIC YTBEPIKICHHS.
VY4eHuk, OBIAJCBIINI HCKYCCTBOM pacCyXIaTh, OyaeT MPUMEHSITh €r0 M B OKpYKaromei
JKU3HH.

Kaxk nucan reometp u negaror Urops @enoposuu [lapbIruH, «1101bMHU, TOHUMAIOIIMMU, YTO
TaKo€ J0Ka3aTeJbCTBO, TPYAHO M JaKE HEBO3MOKHO MaHHUMYJIUpOBaTh». VI B 3TOM COCTOMT
Ba)XHOE BOCHHUTATEIBLHOE 3HAYEHUE U3YYEHUS T'€OMETPHUH, MPUCYIIEE MMEHHO OTEYECTBEHHOU
MaTeMaTU4ecKoM IiKosie. BMecte ¢ TeM aBTOpHI MporpamMMbl MPEAOCTEPEraroT y4UTENIs OT
W3mImHero (gopmanusMa, OCOOCHHO B OTHONIEHWH HadaJl W OCHOBAaHMHA T'€OMETPHH.
Opanny3ckuid MatemMatuk JKan J[peoHHE MO 3TOMY MOBOJY BbICKazaics Tak: «UTo kacaercs
JETMKATHON TPOOJIEMBI BBEJICHHS «aKCHOM», TO MHE Ka)KETCs, YTO Ha IEPBBIX MOPax HYKHO
BOOOIIE M30eraTh MPOU3HOCUTHL caMo 3TO CiIoBO. C Apyroi »*e CTOPOHBI, HE CIEAYET YIyCKaTh
HU OJHOW BO3MOXXHOCTH JIaBaTh NMPUMEPHI JOTHUYECKUX 3aKITIOUEHUN, KOTOPhIC Kyna B OOJIbIIeH
Mepe, YeM uJes AaKCHUOM, SBIAIOTCA MCTUHHBIMH W €IMHCTBEHHBIMM JBUTATEIISAMH
MaTeMaTUUECKOTO MBIIIJICHHS.

Bropoil nenbro uM3ydyeHHs] T€OMETPUM SIBISETCS HMCIOJIb30BAHUE €€ KaK MHCTPyMEHTa MpH
pELICHUH KaK MaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3aJad, BCTPEYAIOIIMXCS B peabHOM
#u3HU. OKOHYMBIIUK KypC T€OMETPHH IIKOJbHHUK JOJKEH OBITh B COCTOSIHUU OINPEIETUTh
reOMEeTPHUECKYI0 (UTYpy, OMHUCATh CIOBAaMM JAaHHBIA 4YEpTEXK WM PUCYHOK, HAWTH IUIOIIAb
3eMENBHOTO YyYacTKa, pacCuYuTaTh HEOOXOIMMYIO JIMHY ONTOBOJIOKOHHOTO KaOemns Wiu
Tpebyemble pa3Mephl rapaxa i aBTOMOOHIIA. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTENbHAS
JMHUS B WU3YyYEHUU T€OMETPUU B IIKoje. JlaHHas MpakTUyecKas JIMHUS SBISIETCS HE MEHee
BaykHOM, uem niepBas. Emé [Tnaron npeanuceian, uToOb! «rpaxaane [IpekpacHoro ropojia HU B
KOEM cllydae He OCTaBIISJIU T'€OMETPHUIO, BE/Ib HEMAJTOBAKHO Jake MOOOYHOE €€ MPUMEHEHHE —
B BOEHHOM JI€JI€ J1a, BIPOYEM, U BO BCEX HayKaX — JUIS JIYUIIEro UX YCBOEHUS: Mbl BEb 3HAEM,
Kakass OecKOHEeuHas pa3HUIla CYIIECTBYET MEXIy YelOBEKOM IMPUYACTHBIM K T€OMETPUU U
HENMpHUYacTHBIM». JlJI1 9TOro y4uTento pPEeKOMEHIyeTcs MoAOupaTh 3aJadyd MPaKTUYECKOTO
XapakTepa i1 paccMaTpUBAaEMbIX TE€M, YUWUThb JAETeH CTPOUTh MAaTeMaTH4YEeCKHUE MOJIENIH
peanbHBIX JKMU3HEHHBIX CHUTYyallUil, MPOBOJUTH BBIUUCIECHUS M OLEHUBATH aJEKBATHOCTb
MOJy4eHHOTO pe3yabTara. KpaliHe BaXHO MOAYEPKUBATH CBSI3U TEOMETPUU C JPYrUMU
npeIMeTaMu, MOTUBUPOBATH HCIIOIh30BATh OMPEICIEHUsI TeOMETPUUYECKUX (QUTYP U TIOHATHUH,
JIEMOHCTPUPOBAThH MPUMEHEHUE TIOTYYCHHBIX YMEHUHN B GU3MKE U TEXHUKE. DTH CBSI3U Hanboliee



SIPKO BHJIHBI B TeMaX «BekTopb», « TpUrOHOMETpHUYECKHE COOTHOIICHUS», «METOI KOOpIUHAT
u «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo y4eOHOMY IuTaHy B 7-9 Kjaccax Ha M3ydeHHE y4eOHOro Kypca «['eomerpus» Ha
0a30BOM ypOBHE OTBOAMTCS 2 Yaca B Heemo , Bcero 140 gacoB B ron B 7 -8 kiaccax u 68 4acoB
B 9 Kiacce.

COJAEP/KAHUME YYEBHOTI'O KYPCA "I'EOMETPUA"

7 KJIACC

MNpocreiiwme reomeTpudeckne GpUrypbl U UX cBocTBa. U3mepeHne reomeTpuuecKuX BennunH(14 u)

Havanphbie mnoustuss reomerpuu. Touka, mpsiMasi, OTpe3oK, Jyd. Yros. Buael yrios.
BeprukanbHele u  CcMexHbIE yriabel. buccekrpuca yrima.  JlomaHas, MHOTOYrOJIbHHK.
[TapanienbHOCTb U NEPIEHIUKYISIPHOCTD MPSMBIX.

Cummerpuunbie ¢purypbl. OCHOBHBIE CBOMCTBa 0ceBOil cuMmmeTpuu. [IpuMepsl cumMmeTpun B
OKPYXKAIOIEM MHPE.

Tpeyroabuuku (224)

OCHOBHBIE NTOCTPOEHHUSI C MOMOIIBIO LHUPKYIS U JIMHEWKU. TpeyronbHUK. BricoTa, MennaHna,
OucceKTpuca, MX CBOMCTBA.

PaBHOOEIpEHHBIN ¥ pABHOCTOPOHHUN TPEYrOJbHUKH. HepaBeHCTBO TpeyroabHUKa.

CBoiicTBAa W TpHU3HAKH PaBHOOCAPEHHOTO  TpeyroyibHWKA. [Ipu3Haku  paBeHCTBA
TPEYrOJIbHUKOB.

IMapaseabHbie npsaMble .Cymma yriioB TpeyrojbHuka( 14 u)

CBolicTBa U NMIPU3HAKH MAPATIEIbHBIX NpAMbIX. CyMMa yriloB TPEyrojbHUKA. BHEIIHWE yTiibl
TPEYroJbHUKA.

[IpssMoyronpHelii  TpeyronbHUK. CBONHCTBO MEAMAHBl IPAMOYTOJIBHOIO TPEYroJbHUKA,
NpoBeACHHOM K rumnoTeHy3e. lIpu3Haku paBeHCTBa MNPSAMOYrOJIBHBIX TPEYrOJbHUKOB.
[IpsiMOyroabHBIN TPEYTrOJBbHUK € YTiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEpPaBEHCTBO TPEYrOJIbHHKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbILIeM yriie ¥ OoJbleii CTOpoHe TpeyroyibHUKa. [leprneHaukynsp u HaKJIIOHHas!.

['eomeTpuueckoe Mecto Touek. buccekTpuca yria u cepeiMHHbIA MEPIEHAUKYIAP K OTPE3KY
KaK T€OMETPUUYECKUE MECTA TOYEK.

OKpY>KHOCTBH KpYT.
T'eomeTpuyeckuenocTpoeHus (16 4)

OKpY>XHOCTb M KPYT, XOpJia U AUAMETP, X CBO¥CTBA. B3anMHOE pacosiokeHHe OKPYKHOCTH
u mnpsmoit. KacarenbHas u cekymias K OKpYKHOCTH. OKpYXHOCTb, BIMCaHHas B YroJl.
Brcannast u onucanHasi OKPY»KHOCTH TPEYTOJIbHUKA.

IMoBTopenue . O600IeHNe 3HAHMIA(44)

8 KJIACC

YeTbIpéxyrojabHUKHU (12 4)

UYerplpéxyronbuuku. [lapamienorpamMM, ero mnpusHakd U CBoWcTBa. YacTHble cCilydau
napajiesiorpaMMoB (IIPSIMOYTOJIBHUK, poMO, KBaJpaT), MX NPU3HAKU U cBoiicTBa. Tpamerms,
paBHOOOKas Tparnenus, e€ cBoiicTBa u npusHaku. [IpsMoyronbpHas Tpanenus.

Meron yaBoeHUsI MEUAHBI.

Teopema dajiecay TeopeMa 0 NPONOPIUOHAIbHBIX OTPE3KAX,
NMoA0GHbIe TPeyroJibHUKH(17 4)

HeHTpaHLHaH CUMMCTpUA. TeopeMa ®daneca u TCOPEMaA O MPOMOPHUOHAIBHBIX OTPC3KaAX.



CpenHue THHUH TPEYTOJIbHUKA U Tpanenun. L{eHTp Macc TpeyroyibHUKA.
[Togobue TpeyronbHUKOB, KO3 duimeHT mnomodus. Ilpu3Haku MoAOOMS TPEYrOJHLHUKOB.
[Tpumenenne mogo0ust PU PEIICHUH MTPAKTHYECKUX 3a/1a4.

IL1omaab. HaxoxaeHue miomaaeii TpeyrojibHUKOB
U MHOTOyroJibHbIxuryp. [lnomaau nozo6HbIX uryp (14 4)

CpoiictBa 1uiomaneil reomerpuueckux @uryp. Dopmynsl A IUIOUIAAW TPEYroJIbHHKA,
napajuiesorpamma, pom0a u tpanenuu. OTHOIIEHUE TIIoMAeH M0 100HBIX QUryp.

Boruncnenue miomaseil TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema [Iudaropau Hayana TpuroHomeTpum (10 4)

Teopema ITudaropa. [Ipumenenne Teopemsr [Iudaropa npu pereHnn MpakTHYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHI'€HC OCTpPOrO yIjla TPSMOYIOJbHOIO TpeyroibHUKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXAEeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30°, 45° u 60°.

Yrabl B okpy:kHOCTH. BincaHHble 1 oNMCaHHbIE YeThIpexyroibHuKH. KacareabHblie k
okpy:kHoctu Kacanue okpysknocreii(13 4)

BrnucanHbple M LEHTpanbHBIE YIUIBI, YroJI MEXKIY KAacaTelbHOW W XOpIAOW. YTIUIBI MEXIy
XOpJAaMH U CEeKylIMMH. BrucaHHble U ONMCAHHbIE YeTHIPEXYroJbHUKHU. B3anmuoe
pacrnoyio)keHne JByX OKpyxkHoctei. Kacanme okpyxnHocteit. OOmume kacaTelnbHBIE K JIBYM
OKPYXHOCTSIM.

IMoBTOpenue . O606menne 3HaHUI(44)

9 KJIACC

Tpuronomerpus. TeopeMbl KOCHHYCOB U CHHYCOB.
Pemienue TpeyroibHUKOB
(15 9)

Cunyc, xocunyc, TanreHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
DopmyJIbl IPUBEACHUS.
Pemenue TpeyronpHnkoB. TeopeMa KOCHHYCOB M T€OpeMa CUHYCOB. PeleHne nmpakTHuyecKux
3a/1a4 C UCHOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
[IpeoGpazoBanue nmomodus. [logodre cOOTBETCTBEHHBIX JIEMEHTOB.
MpeobpasoBaHua nogobua. Merpuuyeckne COOTHOLLEHUA B OKPYKHOCTU(10u)

Teopema 0 mpou3BeIECHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIHX,
TeopemMa o KBaJpaTe KacaTeJIbHOM.

BexTopni(12 v)

Bektop, nmnuHa (MOAynp) BEKTOpa, COHANpPABJICHHBIE BEKTOPBI, IMPOTHUBOMOJIOKHO
HaIpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OMEpaluu Haj
BekTOpamu. Pa3nokeHue BEKTOpa Mo JIBYM HEKOJUIMHEapHBIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ Mpou3BeIeHNE BEKTOPOB, MPUMEHEHHE JIJIsl HAXOKICHHUS IJTMH U YIJIOB.

JlekapToBbI KOOPAMHATHI HA MJIOCKOCTH(9 1)

JlexkapTOBBI KOOPAWHATHI HA TUIOCKOCTH. YPaBHEHHS MPSIMON M OKPYKHOCTH B KOOpJIUHATAX,
MepecevyeHre OKPYKHOCTEHN U nMpsAMbIX. MeTo 1 KOOpAUHAT U €ro NpUMEHEHUE.

IIpaBuIbHBIE MHOTOYTOJIbHUKH. /[JIMHA OKPY/KHOCTH M IUIOMAAL Kpyra Beruuciaenus
miomanei( 8 1)

[IpaBunbHBIE MHOTOYTOJIbHMKHU. J[mMHA OKpyXxHOCTU. ['pagycHas u panumaHHas mepa yria,

BBIYUCIIEHUE JJIMH AYT OKpyxHocTel. [nomanp kpyra, cektopa, cermeHra.
JIBu:keHnue miaockocTu(64)

JIBuKEeHHS TUIOCKOCTH M BHYTPEHHUE CUMMETpUU (GUryp (dJIeMEHTapHbIE MPEACTABICHUS).
[TapamtensHbii nepenoc. I1oBoporT.

IMoBTOpeHue . O606mEenne 3HAHMI(24)



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

OcBoenne yueOHOTo Kypca «['eOMeTpus» IOJDKHO OOECHeuuBaTh JOCTHIKECHHE Ha YPOBHE
OCHOBHOI'O O6HICFO 06pa30BaHI/IH CICAYIOINX JIMYHOCTHBIX, METAIIPCIMETHBIX U MPCAMCTHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIuyHOCTHBIE  PE3yNbTAaThl OCBOEHUSA MpOrpaMMbl  ydyeOHOTO Kypca «l'eomeTpus»
XapaKTepU3yIOTCS:

IMaTpuoTHYecKoe BOCIUTAHME:

MPOSBJICHUEM HHTEpPECA K MPOLLIOMY M HACTOSIIEMY POCCUHUCKON MaTEMATHUKH, IEHHOCTHBIM
OTHOIIIEHWEM K JIOCTHKEHHUSIM POCCUHWCKUX MATEMATHKOB W POCCUMCKOM MaTEeMAaTH4YEeCKON
IIKOJIbI, K UCTIOJB30BAHMIO 3TUX JOCTIKEHUM B IPYTUX HayKaX U MPUKIAIHBIX cepax.

I'paxxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEW TpaKJaHWHA W peau3alliid  ero Ipas,
MPEACTABICHUEM O MATeMAaTHYEeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3JIMYHBIX CTPYKTYP,
SIBJICHUH, TPOIEAyp TPaXIAAaHCKOTO oOImecTBa (BBIOOPHI, OMPOCH M TIP.); TOTOBHOCTBIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HAayKH, OCO3HAHHEM BAKHOCTH MOPAITBHO-ITUYECKUX MTPUHIIUIIOB B ICSITEIBHOCTH YUEHOTO.

TpynoBoe Bociutanue:

YCTAHOBKOW Ha AaKTUBHOE Yy4YaCTHE B PEIICHHM NPAKTUYECKHUX 3aJad MaTeMaTHYeCKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH Beel
KU3HU JJIs YCIIEIIHOW TPpo(ecCHOHANBHOM e TeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUI;

OCO3HAHHBIM BBIOOPOM M TOCTPOEHUEM WHIMBUAYAJIbLHON TpaeKTOpuu oOpa3oBaHUS U
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIN.

JcTeTHYeCKOe BOCIIUTAHUE!

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY U JCTETUYECKOMY BOCHPHUITHIO MaTeMaTHYeCKHX
00BEKTOB, 3ajlay, PELICHHM, pacCyKIeHUH; YMEHHUIO BUAECTh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH
B HCKYCCTBE.

LleHHOCTH HAYYHOI'O ITO3HAHUA:

OpUEHTAIlel B JESATENIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4yHBIX IMpeacTaBiIeHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4YeloBeKa, MHPHUpPOJAbl M OOLIecTBa, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKH Kak c(epbl ueloBeuecKOW MAesTeNbHOCTH, ITAloB €€ pa3BUTUS U
3HAYUMOCTH ISl pa3BUTHUS LIMBWIN3ALUY;

OBJIQJICHUEM SI3bIKOM MAaTE€MaTUKH U MATEMaTUYECKON KYJIbTYpOW KaK CPEJICTBOM IO3HAHUS
MHUpa;

OBJIQJICHUEM MPOCTEHUIIIMMU HABBIKAMH UCCIIEOBATEIbCKON IEATEIbHOCTH.

dusuyeckoe BOCNHTAaHUE, (POPMHPOBAHHE KYJIbTYPbI 310POBbS H 3IMOLMOHAJIBHOIO
0J1aronosIy4us:

TFOTOBHOCTBIO NMPUMEHATh MaTEMAaTHUYECKUE 3HAHUS B MHTEPECaX CBOETO 3J0POBbS, BEJICHUS
310pOBOTO 00pa3za KU3HU (370pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUNA M OTIbIXA,
perynspHas puznuecKas akTUBHOCTD);

c(hOpMHUPOBAHHOCTHIO HaBBIKA pedIeKCUU, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTro
e IpaBa APyroro 4eiaoBeKa.

JK0JI0rH4ecKoe BOCIIUTAHME:

OpUEHTAIle Ha MpPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWW Ui pelleHHs 3aJad B o01acTu
COXPAHHOCTH OKPYKAIOIIEH cpejbl, MJIAHUPOBAaHUS NOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX
MOCJIEICTBUH JUISI OKPYXKAFOIIEN CPELBI;

OCO3HAaHHEM TTI00aTHHOTO XapaKTepa SKOJIOTHIECKUX MPOOIEM U ITyTeH UX PEIICHHUS.



JIMYHOCTHBIE pe3yJbTarThbl, 06ecneanammne aJanTainuio oﬁyqammerom K
U3MEHAIIMMCH YCJI0BUAM COMAJIbHON N l'[pHpO)lHOﬁ cpeabl:

TOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUSX HEONIPEIACIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 IIPAKTUYECKYIO AEATENbHOCTD, B TOM YUCJIE YMEHHUE YUUTHCS Y APYTUX
JrozIel, MpHoOpeTaTh B COBMECTHOM IEATETLHOCTH HOBBIC 3HAHMU I, HABBIKA U KOMITCTCHIINH W3
OIIBITA IPYTUX;

HE00X0AMMOCTHIO B (POPMHUPOBAHNY HOBBIX 3HAHUH, B TOM YHCIe (GOpMYIHpPOBATh UAECH,
MOHSTHS, TUIIOTE3bI 00 00bEKTaX U SIBJICHUSX, B TOM YHCIIE paHEe HE U3BECTHBIX, OCO3HABATD
neuuTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNTAHUPOBATH CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIIPUHIMATh CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOINI KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PEILIEHUS U ICHCTBUS,
(hopMynupoBaTh U OIIEHUBATh PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIle pe3yIbTaThl OCBOCHHUS IPOrpaMMbl y4eOHOTO Kypca «['eomerpus
XapaKTEePU3YIOTCS OBJIQJICHUEM YHUBEPCATbHBIMU HOZHAGAM EIbHBIMU OCUICNEUIMU,
VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OeliCMEUAMU u
VHUBEPCANbHBIMU PEZYIAMUGHBIMU OeliCEUSMU.

1) Vuusepcanvnvie noznasamenwvhsie oeiicmsus obecneuusarom Gopmuposanue 6a306blx
KOZHUMUBHBIX NPOYECCO8 00YyHarwmuxcs (0ceoeHue Memooos NO3HAHUS OKPYHICAIOWe20 MUpd,
npUMeHeHUe T02ULeCKUX, UCCAe008AMeNbCKUX ONepayul, yMeHull pabomams ¢ uHghopmayuetr).

ba3oBble Jornyeckue 1eHCTBHUSA:

BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEeMaTHYECKUX 0OBEKTOB,
MOHATHM, OTHOIIEHUN MEXIY MOHATUAMU; (OPMYIUPOBATH ONpEeeHUs TOHITUH;
yCTaHaBIUBATh CYHIECTBEHHBIN PU3HAK Kiaccu(UKalMi, OCHOBAHUS 1Ji 0000LIEeHUS U
CpaBHEHHUSI, KpUTEPUU IPOBOAUMOTO aHAIIN3a;

BOCIIPUHUMATh, GOPMYIUPOBATH U MPe0oOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHbBIC U
OoTpULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

BBISIBIISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOpeUns B (pakTax,
JAHHBIX, HAONIOJICHUSX U YTBEPKACHUAX; MpeJiaraTb KPUTEPUH ISl BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JETYKTUBHBIX U MHyKTUBHBIX
YMO3aK/IIOUYEeHUH, yMO3aKIIFOUEHHH 110 aHAJIOTUH;

pa3bupath JOKa3aTEIbCTBA MAaTEMATHUYECKUX YTBEPKICHUH (MIPSMBIE U OT IPOTUBHOTO),
MIPOBOJUTH CAMOCTOSATEIHHO HECJIOKHBIE I0KA3aTeNbCTBA MATEMAaTHUYECKUX (PaKTOB,
BBICTPANBATh apPTyMEHTAIUIO, TPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBAThH
CcOOCTBEHHBIE PACCYKICHUS;

BBIOHMpATh CcI0CcO0 pelieHus: yueOHO 3aauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMpATh HanOOoJIee MOIXO AN ¢ YYETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBaTe/LCKHe JelicCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KaK UCCIICAOBATEILCKUI HHCTPYMEHT MO3HAHUS; (GOPMYITHpPOBAThH
BOTIPOCHI, (PUKCUPYIOIIKE TIPOTUBOPEUHE, IIPOOIIEMY, CAMOCTOSATEIILHO YCTAHABIUBATh
HCKOMOE M JaHHOE, ()OPMHUPOBATH THIIOTE3Y, ApPTyMEHTHPOBATh CBOO MO3HUIIMIO, MHCHHUE;
MIPOBOJIUTH [0 CAMOCTOSITEIIHHO COCTABIICHHOMY ILJIAaHY HECJIOXKHBIN IKCIIEPUMEHT,
HeOOJIBIIIOE UCCIICIOBAaHNE TI0 YCTAHOBJICHUIO 0COOCHHOCTEH MAaTEeMaTHIECKOT0 00BbEKTa,
3aBUCHMOCTEI 00BEKTOB MEKIY COOOI;



e CaMOCTOSITEIbHO (OPMYIUPOBATH 0OOOIICHHSI U BHIBOJIBI [0 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, KCCIIC/IOBAHNUS, OIICHUBATH JIOCTOBEPHOCTD MOJIYUYSCHHBIX PE3YJIbTaTOB, BHIBOIOB
# 0000IIEHNIH;

e IPOrHO3UPOBATH BO3ZMOKHOE PA3BUTHE MPOIIECCA, @ TAKXKE BBIABUTATh MPEINOJIO0KECHHUSI O €0
paSBI/ITI/II/I B HOBBIX YCJIOBI/ISIX.

Pa6ora ¢ undpopmanmueii:

e BBIBJIATH HEJIOCTATOYHOCTH U U30BITOYHOCTH MH(POPMAIINH, TAHHBIX, HEOOXOJMMBIX IS
pelIeHus 3a/1a4H;

e  BBIOMpATh, AaHATU3UPOBATH, CHCTEMATU3UPOBATH K MHTEPIPETHPOBATH HHPOPMAITUIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

e BBIOMpaTh PopMy NpeacTaBieHUss HHGOPMALIUY U UJUTFOCTPUPOBATDH PEILIaeMble 3a/1a4n
cXeMaMu, AMarpaMMaMu, HHOM rpadukoi U MX KOMOWHALUSAMY;

e  OLIEHUBATh HaAEKHOCTh MH(OPMALIUU IO KPUTEPUSAM, IPEUIOKEHHBIM YUUTETIEM HIIN
c(OpMyIUPOBAHHBIM CAMOCTOSITENIBHO.

2) VHusepcanvnvie KoOMMyHUKamueHble Oelicmsus — obecneuusaiom  chopMupo8aHHOCMb
COYUATILHBIX HABLIKOB 00YUAOUJUXCHL.
Oo0menue:

[ BOCIIPpUHUMATH U q)OpMy.TIHpOBaTB CYXXICHHA B COOTBETCTBUU C YCIIOBHUAMU U LCIIAMU
O6HIGHI/I5[; SICHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOIO TOYKY 3PCHHA B YCTHBIX U ITMCbMCHHBIX
TEKCTaX, IaBaTh IMOSICHEHUS 110 X0y PEIICHHS 3a]1a9i, KOMMEHTHPOBATH TTOJTY4SHHBIH
pe3yibTar;

e B X0JI¢ 00CYXJICHHS 33]]aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOU TeMBbI, TIPOOJIEMBI,
peraeMoi 3a7a4n, BEICKa3bIBaTh HIICH, HAIICJICHHBIC HA MIOUCK PEIICHUS; COTIOCTABIIATH CBOU
CYXXIICHHSI C CYXXICHUSMH PYTUX YIaCTHUKOB JHaiora, 0OHAPY)KUBATh Pa3IHIUe U CXOJICTBO
TIO3UIIHIA; B KOPPEKTHOU popMe PopMyTUpOBaTH pa3HOTIIACHUS, CBOM BO3PAKEHIS,

e MPEICTABISATH PE3YJIbTATHI PEIICHHUS 32/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHHMS, TIPOCKTA;
CaMOCTOSITEIILHO BEIOMPATh ()OpMAT BHICTYIUICHHUS C YUETOM 3a/1a4 MTPE3CHTAIIMH U
0COOEHHOCTEH ayJUTOPHH.

CoTpyaHunyecTBo:

e IIOHHMMATh M UCIOJIH30BATh MPEUMYIIECTBA KOMaHIHOM U MHIUBUAYAIbHOU PaOOTHI IPU
peleHNH yueOHbIX MAaTEMaTHUECKUX 3a71a4;

e IIPUHHUMATH I1€J]Ib COBMECTHOM JCSATEILHOCTH, IUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpeneiaTh BUAbI paboT, JOrOBapUBATHCS, 00CYXIaTh MPOIIECC U PE3YIIbTAT
paboThl; 000011aTh MHEHUST HECKOJIBKHX JTFOJICH;

e  Y4acTBOBaTh B IPyNMOBHIX (popmax paboThl (00CykaeHuss, 00OMEH MHEHUSIMH, MO3TOBHIE
IITYPMBI U JIp.);

e BBIMOJHSITH CBOIO YacTh PabOTHl M KOOPAWHUPOBATH CBOM JCHCTBUS C IPYTUMU YJICHAMU
KOMaH/IbI;

e OILIGHMBATh Ka4eCTBO CBOETO BKJIa/a B OOIIMII MPOIYKT MO KPUTEPHUSM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aHMOJCHCTBHSL.

3) Vuusepcanvuvie pecynamusnsle oelicmsus obecneuusaiom @GopmMuposanue CmvlCi08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranmn3anus:



CaMOCTOSITEJIBHO COCTaBJIATH IIJIaH, aITOPUTM PELIeHMs 3aadyd (WM €ro 4acThb), BHIOMpPATh
cnoco0 pemeHUss ¢ Y4ETOM HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLH.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMHU CAaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca M Pe3ysbTaTa pereHus
MaTeMaTUIECKOM 3a1a9Hu;

MPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEILIEHUH 3a]ja4ul, BHOCUTh
KOPPEKTUBBI B JAESATEILHOCTh HA OCHOBE HOBBIX 0OCTOSITENILCTB, HAMIEHHBIX OLINOO0K,
BBISIBJIEHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIbHOCTH [IOCTABIEHHOM LIEIH U YCIOBUSM,
OOBSACHATH NPUYUHBI JOCTHXKEHUS WM HEJOCTHKEHUSI 11€TTH, HaXOJUTh OIIMOKY, 1aBaTh
OIIEHKY IPUOOPETEHHOMY OTIBITY.

MHNPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «l'eoMeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro oOpa30oBaHUSA
TOJDKHO 00€CTIeUunBaTh IOCTH)KEHUE CIIEIYIONINX PEAMETHBIX 00pa30BaTeIbHBIX PE3YIIbTAaTOB:

7 KJIACC

Pacnio3naBate n3y4eHHbIE TeOMETPHIECKUE (QUTYPHI, ONIPEACIATh UX B3aUMHOE
pacroioKeHne, H300pakaTh Te€OMETPUUECKHE (PUTYPHI; BBITIOTHATH YEPTEKHU TI0 YCIIOBHIO
3amaun. MI3MepsTh TMHEWHBIE U YTIIOBBIC BETMYUHBL. PemaTe 3a1aun Ha BEIYUCICHUE JJTUH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb rpyOyIO OIEHKY JIMHEWHBIX M YTJIOBBIX BEJIMYHUH MPEIMETOB B PEATbHON KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTs pa3mepsl 3TUX 0OOBEKTOB IO TIOPSIKY BETUIHHBI.
CTpouTh 4epTEkKH K TEOMETPUUECKUM 3a][a9aM.

[Tonp30BaThCs MpU3HAKAMK PABEHCTBA TPEYTrOJIHLHUKOB, UCIIOJIH30BATh MMPU3HAKU M CBOMCTBA
PaBHOOEPEHHBIX TPEYTrOJIHLHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTH JIOTHUECKHE PACCYXKICHUS C UCTIOJIB30BAHIEM T€OMETPUUECKUX TCOPEM.
[Tonp30BaThCs MpU3HAKAMK PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbBHUKOB, CBOMCTBOM
MeIMaHbl, MPOBEIEHHON K TUTIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJbHUKA, B PEIICHUN
r€OMETPUYCCKHX 3a]1a4.

Onpenensars mapauieIbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cekymras. OnpenensaTh MapauieIbHOCTh MPSAMBIX C TTOMOIIBIO PAaBEHCTBA PACCTOSIHHM OT TOUEK
OJIHOM IIPSIMOM /10 TOYEK APYroil mpsiMOM.

Pematsp 3agaun Ha kieT4atoit Oymare.

[IpoBOIUTH BHIYMCIICHUS M HAXOIUTH YUCIIOBbIC U OyKBEHHBIC 3HAUCHUS YTIIOB B
reOMETPHUYECKUX 33/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYroJIbHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB yIJI0B, 00pa30BaHHBIX MPHU MEPECCUCHUHN JBYX MapaILIEIbHBIX
MPSMBIX ceKyliei. PemaTe npakTuyeckue 3aauu Ha HaXOXKJCHHUE YIIIOB.

Brnagets moHsATHEM reOMETPUYECKOTO MECTa TOYEK. ¥ METh ONpeAesaTh OUCCEKTPUCY yria u
CepeIMHHBIN MEePIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.
@opMynHpOBATH ONPEAEIEHUS OKPYKHOCTU U KPYTa, XOP/Ibl U JUaMETpa OKPYKHOCTH,
MOJIb30BATHCS] UX CBOMCTBAMH. Y METh MPUMEHSTh 3T CBOKMCTBA MPU PEIICHHUH 3a]au.
BrageTs noHsATHEM ONMUCAHHOM OKOJIO TPEYTOJIbHUKA OKPY)KHOCTH, YMETh HAXOJUTh €€ LEHTP.
[Tonb3oBatbest pakTamMu O TOM, UTO OUCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MTEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEPEIUHHBIEC MEPIICHIUKYISIPbI K CTOPOHAM TPEYroJIbHUKA
MEePECEKAIOTCS B OAHOU TOUKE.

BrageTs noHsTHEM KacaTelbHOU K OKPYKHOCTH, MOJIb30BATHCS TEOPEMON O
MEePIEHIUKYISIPHOCTH KacaTelIbHOW U pajinyca, Ipo BEIEHHOTO K TOUKE KaCAHMUSI.



[Tonp30BaThCs MPOCTEHIIMMHU T€OMETPUIECKUMH HEPABEHCTBA MU, IOHUMATh UX
MPAKTUYECKUM CMBICIL.
IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TOCTPOCHHUS C IIOMOIIBIO HUPKYJIA U JIUHEUKHU.

8 KJIACC

PacriozHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJILHUKOB, UX JIEMEHTHI, II0JIb30BATHCS UX
CBOMCTBaMH NP PELICHUH T€OMETPUUECKUX 3a/1a4.

[IprMeHsTh CBOMCTBA TOUKU NEPECEUEHMSI MEIUAH TPEYroJibHUKA (LIEHTpa Macc) B PEeLLIEHUU
3ajad.

Bnaners nonsTHEM cpeAHEN JMHUM TPEYTOJIbHUKA U TPAlelluy, IPUMEHATh UX CBOMCTBA MpU
pELIeHNH TeOMETPUUECKUX 3a/1a4.

[Tons3oBatbcs Teopemoit daneca u TEOPEeMOM O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSITh
WX JUIsl pelIeHUs MPAaKTUYECKHUX 3aj1au.

[IpuMeHsTh IPU3HAKY [10100USI TPEYTOJbHUKOB B PELICHUHN F€OMETPUYECKHX 3aad.
[Tonb3oBarbest TeopeMoit [Iudaropa ast penieHuss reOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.
Crpouth MaTeEMaTHUECKYIO MOJIEb B MPAKTUYECKUX 3aJjauax, CaMOCTOSTEIbHO JeNIaTh
4epTEX U Ha XOJAUTh COOTBETCTBYIOIINE JJIUHBI.

Brnagerp moHATHSAMU CHHYCA, KOCHUHYCA U TAHT€HCA OCTPOTO yIJia MPsMOYTOJIbHOTO
TPEeYroJbHUKA.

[Tonb30BaThCst STUMH MOHATUS MU JUIsl pELICHUSI IPAKTUYECKUX 3a/1au.

Boruncnsate (pa3nmuyHbIMU cioco0aMu) MIIOMAAb TPEYrOJbHUKA U TUIOIIA N MHOTOYTOJIbHBIX
¢buryp (mosb3ysack, rje He0OXOAUMO, KaTbKYISITOPOM).

[IpuMeHATh MOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanets moHATHAMHU BIIMCAHHOTO U LIEHTPAJIBHOTO YIJIa, UCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX yIJIaX, yrilax MeXIy XOpIaMH (CEKYIIMMHU) U yIJIe MEXy KacaTeIbHON U XOpIoH
IIPU PELICHUN T€OMETPUUYECKHX 3a/1a4.

BrnaneTts moHsATHEM ONMUCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHSTH CBONCTBA OMMCAHHOTO
YeThIPEXYroJbHUKA MIPU PEIICHUH 3a1au.

[IpuMeHsATh MOJIydeHHbIE 3HAHUS Ha IPAKTUKE — CTPOUTh MaTeMaTHUECKUE MOJIEIH IS
3aJau peajbHOM KU3HU U IPOBOIUTH COOTBETCTBYIOINE BBIYMCICHUS C IPUMEHEHUEM
110100Us1 M TPUTOHOMETPHUH (T10JIB3YSICh, I'/Ie HEOOXOJUMO, KAJIbKYIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOJUThH C UX MOMOIIbIO pa3IMyHble
AIIEMEHTHI TPSIMOYTOJIFHOTO TPEYTOJIbHUKA («PEIICHHE PSMOYTOJIBHBIX TPEYrOJIbHUKOBY).
Haxoaute (¢ HOMOIIBIO KaJIBKY/SATOPA) [UIMHBI M YTIIBI ISl HeTaOJIMYHBIX 3HAUCHUH.
[Tonp3oBaThCs OpPMYTaMu PUBEICHNS © OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM JUIS
HaXOX/ICHHUS COOTHOIICHUH MEXIY TPUTOHOMETPHIECKUMH BETHYHMHAMH.

Hcrionb30BaTh TEOPEMBI CHHYCOB H KOCHHYCOB JJIsl HAXOKACHHS Pa3IMUHbIX YJIEMEHTOB
TPEYroJIbHUKA («peIIeHNe TPEYTrOJIbHUKOBY), IPUMEHATh UX MTPHU PEILIEHUH T'€OMETPHUECKUX
3ajau.

Brnaners nonsTusMu npeoOpa3oBaHus 1010015, COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX
¢buryp.

[Tonp30BaThbes CBOMCTBAMM 11010011 IPOU3BOJIBHBIX (DUTYP, YMETh BHIYUCIATh AJIHMHBI U
HaXOJUTh YIJbl y TOJOOHBIX puryp. IIpumeHsTh cBOMcTBAa MOAOOMS B PAKTUYECKUX
3aavax.

YMeTb NpUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKpPYXKAIOIIEM MHpE.

[Tonp30BaThcs TEOpEMaMu O POU3BEIEHUH OTPE3KOB XOP/, O IPOU3BEACHUHU OTPE3KOB
CEeKYIIIMX, O KBaj[paTe KacaTeIbHOM.



[Tonb30BaThCs BEKTOPAMH, TOHUMATh UX TEOMETPHUECKUH U (PU3NUECKUN CMBICI, TIPUMEHATh

UX B PELICHUU T€OMETPHUECKUX M (PU3MUECKUX 3a/a4.

[IpuMeHATH CKaJIIpHOE ITPOU3BEIEHUE BEKTOPOB JJIsl HAXO0K/IEHUS JJIMH U YIJIOB.
[Tonb30BaTbCst METOI0M KOOPAMHAT Ha INIOCKOCTH, IPUMEHSATD €r0 B PELLICHUN
F€OMETPUUYECKUX U NPAKTUUYECKUX 3aj1au.
Buagets nonstusMu
MHOTOYI'OJIbHUKA, JJIMHBI OKPY>KHOCTH, IJIMHBI YT OKPYXHOCTH U PaIMaHHOW Mepbl yIa,
YMETb BBIYUCIIATH IUIONIA/lb Kpyra U €ro 4yacTeu.
[IpuMeHATH NOTy4YEHHbIE YMEHHS B IPAKTUUECKUX 3aadax.
HaxomuTh ocu (Mim EHTPBI) CHMMETPUH (DUTYp, IPUMEHSTH JBMKEHUS IIJIOCKOCTH B
MPOCTEHIINX CIIyqasiX.
[IpuMeHsTh MoTydeHHbIE 3HAaHUS Ha IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIENIN IS
3a/1a4 peaIbHOM )KM3HHU U IPOBOJAUTH COOTBETCTBYIOIINE BHIYMCICHUS C IPUMEHEHUEM
0A00MSI U TPUTOHOMETPUUYECKUX (PYHKINH (TOJIB3YSICh, IIe HE00X0AUMO, KAJIbKYIISITOPOM).
o TEMATUYECKOE INTAHMPOBAHUWE YYEGEHOI'O KYPCA
(ITO TOAAM OBYYEHNMA)
7 kaacc (He MeHee 68 1)

Ha3Banmue
pasnaesa (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHoOE conepxaHue

OcHoBHBIE BUABI
AeATeTbHOCTH 00y4YaroMXCs

[Ipocreiime reoMeTprudecKre
O0OBEKTHI: TOUKH, IPSMBIE, JTy4d
U yIJIbl, MHOTOYTOJIbHUK,

®opMyJMPOBATH OCHOBHBIC TOHATHS U
OTIpEeIeIICHNS.

Pacno3HaBaTh M3ydeHHbIE T€OMETPUUECKUE
burypsl, onpenesitb X B3aMHOE
pacrosoKeHue,

BBINOJIHATH YEPTEXK 10 YCIOBHIO 3a7a4H.
IIpoBoauTh NpocTeiie NTOCTPOCHUS ¢
MOMOIUIBIO

IIpocreiimme JIOMaHasl. UUPKYJIS U JIMHEHKH.
reomerpuuyeckue | CMeXHbIE U BEPTUKAIbHBIE N3MepATH TUHEIHHbBIE U YIIIOBbIC BEIMYUHBI
¢urypsoi YTJIBI. FEOMETPUYECKHUX U MPAKTUYECKUX 0OBEKTOB.
U HX CBOIiCTBA. PaGora ¢ npocreiimumu OnpenessiTh «Ha I71a3» pa3MepPbl peanbHbIX
N3mepenue YepTEKAMH. 00BEKTOB, IPOBOAUTH IPYOYIO OIICHKY UX
reomerpuuyeckux | I3mMepeHue TMHEHHBIX U pa3MepoB.
BeJIMYMH YIJIOBBIX BEJIMYUH, BbIluKclieHHE | PemiaTh 3a1a4n Ha BBIYUCIICHUE JIIMH OTPE3KOB
(14 9) OTPE3KOB U YIJIOB. u
[Tepumetp u mnomanas Guryp, BEJIMYMH YTJIOB.
COCTaBIICHHBIX U3 Pematpb 3a7aun Ha B3aMMHOE PACIIONIOKEHUE
IPSIMOYTOJIbHUKOB FEOMETPUYECKUX PUTYP.
IIpoBoanTh KIaccupUKALLIO YTIIOB,
BbIYMCJIATH
JUHENHBIE U YTIIOBbIE BEIMYMHBL, MPOBOAUTH HE
00X0TMMBbIE TOKA3aTENbHBIE PACCYKICHHUS.
3HAKOMHUTBCSI C HCTOPUEI Pa3BUTHS T€OMETPHUN
L]
Ha3Baumue

pasaeJia (TemMbl)
Kypca (4uciio
4aCOB)

OcHoBHOe conepkaHue

OcHOBHBIE BHIBI
AeATEJHLHOCTH 00y4aIoIuXCs

TpeyrojbHuKH

IlonsTue o PaBHBIX

Pacno3HaBaTh napbl paBHBIX TPEYrOJbHUKOB




(22 4)

TPEYrOJIbHUKAX
U NIEPBUYHBIE [TPE/ICTABICHUS O
PaBHBIX (KOHTPYIHTHBIX)
¢urypax. Tpu npuznaka
PaBEHCTBA TPEYTOJIbHUKOB.

[Ipu3naku paBeHCTBA
IPSIMOYTOJIBHBIX
TpeyrojabHuKoB. CBOMCTBO
MeAMaHbI IPSIMOYTOJIBHOTO
TPEYrOJbHUKA.
PaBHOOEIpEHHBIE PABHOCTOPOH
Hue TpeyroyubHUkH. [IpuszHaku u
CBOMCTBa paBHOOEPEHHOTO
TPEYroJbHUKA.

[IpoTuB GombIIel CTOPOHBI
TPEYroJIbHUKA JISKHUT OOJIBIIHI
YTOIIL.

[Ipocrenmme HepaBeHCTBA B
reomeTpun. HepaBeHCTBO
TPEeYroJbHUKA.

HepaBeHcTBO T0MaHOI.
[IpsAMOYTOIBHBIN TPEYTOIBHUK C
yriiom B 30.

[TepBbie moHATHS O
JIOKa3aTeNIbCTBAX B TEOMETPUHU

Ha TOTOBBIX UepTexkax (C ykazaHueM
IIPU3HAKOB).

BoiBoaMTH Cciie/ICTBUS (PaBEHCTB
COOTBETCTBYIOILUX 3JIEMEHTOB) U3 PAaBEHCTB
TPEYTOJIbHUKOB.

®opMyIHPOBATH OIPEACTICHUS:
OCTPOYTOJIbHOTO, TYIIOYI'OJILHOTO,
IPSIMOYTOJIBHOTO, PABHOOCIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OMCCEKTPUCHI, BHICOTHI, MEHAHbI
TPEYTrOJbHUKA; CEPETUHHOTO MEPIEHANKYIISIpa
OTpe3Ka; epumeTpa

TPEeYroJbHUKA.

®opMyJHPOBATH CBOKCTBA U MPU3HAKHU
PaBHOOEIPEHHOTO TPEYroJIbHUKA.

CTpouTh 4epTeKH, pelaTh 3a/1a4M C
MOMOUIBIO0 HAX0K/IEHUS PaBHBIX
TPEYrOJIbHUKOB.

I[IpumMeHAITH IPU3HAKU PAaBEHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB B 3a/auax.
Hcnonb3oBaTh UPPOBBIE peCypChl 11
ucc/ieI0BaAaHUsA CBOWCTB M3ydaeMbIX QUryp.
3HAKOMMTBCS € HCTOPUEH Pa3BUTH
reoMeTpuu

[TapannenpHble psiMbIE, UX
cBoiicTBa, [1aThIiT mOCTYyIAT

I[MapannenbHble EBxnmna. D opMyJIMPOBATH MOHATHE NTAPAIJIEIbHBIX
npsiMmbie, cymma Hakpecr nexarue, MPSIMBIX, HAXOAUTh IIPAKTHYECKUE TIPUMEPBI.
yIJIOB COOTBETCTBEHHBIE U M3yuarth cBoiicTBa yriioB, 00pa30BaHHBIX NIPU
TPeyroJbHUKA OJIHOCTOPOHHHUE YTJIbI [IEPECEUCHUH NapaAJUIEIIbHBIX IPSIMBIX
(14 v) (oOpazoBaHHbIE IPU CEKYIIICH.
NIEPECEUECHUH JIBYX MPAMBIX
CEKYIIICH)
D opMyJIMPOBATH ONPeieJIeHUs . OKPYKHOCTH,
OKpy»XHOCTb, XOP/Ibl U PMYJIHP pe Py I
MaMeTphi KacaTelbHOU K OKpyXHOCTH. M3y4aTh X CBONC
. CTPOUTDH YEPTEKHU.
ux coiictBa. KacarenpHas k
HccaenoBarb, B TOM 4KCIIE HCHOAbL3YH LM (POE
OKPYKHOCTH. OKpYKHOCTE, eCypchl: OKPYXHOCTb, BIIUCAHHYIO B YTOJI; IEH’
prcartas B EK o HO;)TI/I p}Z;II;IcaHH(’)P“I B YT'OJI; aBeI-}IIZTB(’) OT
1
yroa. [lonstue o 'MT, Py ’ yroiL p p
Oxkpy:KkHOCTH KOB KacaTeJIbHbIX.
NPUMEHEHHE
U KpYT. Hcnoab3oBars MeToa I'MT i nokasarenscTs
B 3a/1auax. buccekrpuca u
I'eomeTpuueckue . TEOpPEM O MepeceueHur OUCCEKTPHUC YTIIOB TPEYT
CepEeIMHHBIN MEePIEHIUKYIISP
NOCTPOEHUS CEpEeIMHHBIX NEPIEHAUKYISIPOB K CTOPOHAM TPE
KaK T€OMETPUYECKHE MECTa '
(16 ) I'MT.

TOYEK.

OKpyXHOCTb, OIIMCAHHAS OKOJIO
TpeyrojibHUKa. Biucanuas B
TPEYTOJIbHUK OKPYKHOCTb.
[Ipocreiimme 3axaun Ha
IIOCTPOEHHE

OsiageBaTh NOHATHAMM BIIMCAHHON U ONMCAH
OKPYKHOCTEHN TPEyroJIbHUKA, HAXOAUTH LIEHTPHI
JTUX OKPYKHOCTEH.

Pemaths OCHOBHBIE 321241 HA IOCTPOCHHUE: YI]
PaBHOTO JaHHOMY; CEPEIMHHOIO MEPIEHINKYJIA]
JTAHHOTO OTPE3Ka; MPsSMOM, MPOXOAsIIeH yepes




JTAHHYIO TOYKY U NIEPIEHIUKYIIIPHON JaHHOM IIp
MOIi; OUCCEKTPUCHI JAHHOTO YIJIa; TPEYrOJIbHHUKC
10 PA3JIMYHBIM JIEMEHTAM.

3HAKOMMTBCS € MCTOPHEH Pa3BUTHSI TE€OMETPUY

Ha3Banmue
pasjaesa (TeMbl)
Kypca (4uciao
4aCcoB)

OcHoBHOE CoaepKaHue

OcHOBHBIE BHBI
JAeATeJbHOCTH 00y4aroIuXcs

IMoBTOpEHUE,
00001IEHNE
3HAHMH

4 4)

[ToBTOpenue u 06o0mEeHNE
OCHOBHBIX TIOHATHH U METOI0B

Kypca
7 xiacca

PemaTh 3a1a4un Ha TOBTOPEHHE,
WJUTFOCTPUPYIOIIUE CBSA3U MEXKAY PA3TUIHBIMU
YaCTSMHU

8 kiacc (He meHee 68 1)

Ha3Baunmue
paszaesa (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE conepxaHue

OcHoOBHBIE BUABI
JAeATeJLHOCTH 00y4arouxcs

YeThIpéXyroibHu
KH
(12 v)

[Tapannenorpamm, ero
MIPU3HAKU U

cBoiicTBa. YacTHbIe ciiydan
napauieIorpaMMoB
(TIPSIMOYT OJILHUK,

poMO, KBaapar), X MpU3HAKU U
CBOIICTBA.
Tpanerus.PapHoOOKas 1
IPSIMOYTOJIbHAS TPAIeltu.
VY aBoeHUEe MeAUAaHBI.
LenTpanpHas cUMMeETpus

HN300pamxkaTh M HAXOAUTH HA YEPTEKAX
YETBIPEX

YTOJIbHUKY Pa3HbIX BUJIOB U UX 3JIEMEHTBHI.
DopMyJIHPOBATH ONPeIeJIeHHs:
napajuiesorpamma,

psIMOYTOJIbHHUKA, poMOa, KBaJpara,
Tpamnenuu, paBHOOOKOW Tpamnerumu,
NPSAMOYTOJIbHON Tpaneum.

Jloka3bIBATH U HCIOJb30BATH NIPH
peleHun 3a1a4

MIPU3HAKU U CBOMCTBA: IapajlieiorpaMmma,
psIMOYTOJIbHHMKA, poMOa, KBaJpara,
Tpaneuuu, paBHOOOKOH Tparneuuu,
IPSAIMOYTOJIBHOW Tpamnenuu.

IIpuMeHATH MeTO yIBOCHUS MEANAHbI
TPEYroJIbHUKA.

Hcnonb3oBaTh UPPOBBIE PECYPCHI 1S
UCCJIEIOBaHMS CBOWCTB U3Y4aeMBIX (UTYD.
3HAKOMHUTBCS C HICTOPHEN Pa3BUTHS
reOMETPUH

Teopema daJjieca
U Teopema o
NPONOPUHOHAID
bIX

0Tpe3Kax,
NMo100HbIE

TPeyroJabHUKH
(A7 a)

Teopema daneca u Teopema o
MIPONIOPLIMOHATIBHBIX OTPE3KaX.
Cpennsisi TMHUA TPEYrOJIbHUKA.
Tpaneuus, e€ cpeaHss JIUHUS.
[IponopumoHanbHbIE OTPE3KH,
IIOCTPOEHUE YETBEPTOIO
IIPONIOPLIMOHATIBHOTO OTPE3KA.
CBoiicTBa 1IeHTpa Macc B
TPEYTrOJIbHUKE.

[TogoGHbIe TpeyronbHUKH. Tpu
MpU3HaKa Moa00us
TPEYTrOJIbHUKOB.

IIpoBoANTH MOCTPOCHHS C IIOMOILBIO
LUPKYJIS U JIMHEWKHU C UCIIOJIB30BaHUE
Teopembl Paseca U TEOPEMBI O
IIPONOPLUOHAIBHBIX OTPE3KaX, CTPOUTH
YEeTBEPTHINA MPONOPLIUOHAIBHBINA OTPE30K.
IIpoBoauTh N0Ka3aTENBLCTBO TOTO, YTO
MeJMaHbl TPEYTrOJIbHUKA IIEPECEKAOTCS B
OZIHOU TOYKE, U HAXOAUTH CBSA3b C LICHTPOM
Macc, HaXOAUTh OTHOILEHHUE, B KOTOPOM
MeJUaHbl JEIATCA TOYKON UX Iepe
CEYEHUH.

Haxoauth nogo6HbIe TPEyroJbHUKY HA




[IpakTHueckoe NpUMEHEHHE

TOTOBBIX
YyepTekax ¢ yKa3aHUEM COOTBETCTBYIOIIUX
NPU3HAKOB TOI00HS.

Pemartp 3a1aun Ha 11o100HbIC
TPEYroJIbHUKU C TOMOIIBIO
CaMOCTOSITEILHOTO TIOCTPOCHHUS YePTEKEH
Y HaXOXKJICHUS MOJJ0OHBIX TPEYrOJIbHUKOB.
IIpoBoauTh 10KA3aTEIBCTBA C
UCII0JIb30BAHUEM

IIPU3HAKOB MO00US.

Jloka3pIBaTh TPU MPHU3HAKA 110100HsI
TPEyroJbHUKOB.

IpuMeHsATH MOTYYCHHBIC 3HAHUS TIPU
pelieHnn

reOMETPUYECKUX M MPAKTUYECKHUX 3a/1ay.
3HAKOMHUTBCS C UCTOPHEH Pa3BUTHS
reOMETPUHN

Ilinomans.
Haxo:xnenue
IIomaaen
TPEyroJbHUKOB
U

MHOI'0YT 0JIbHBIX
¢uryp. ILnomaan
moa00HbIX puryp
(14 4)

[TonsiTie 06 obmelt Teopun
TIJTOTIATH.

@opMyJIbl IS TIIOIIAAN
TPEYroJIbHUKA,
napaenorpamMmma. OTHOIIEHHE
IJTIONIAZIEH TPEYTrOJIbHUKOB C
00II[MM OCHOBaHHWEM WIIH 001IEH
BBICOTOM.

OBaageBaTh NepBUYHBIMH
NpeacTaBjJeHUusiMH 00

o0wieit Teopuu rouaau (Mepsl),
¢popmysmpoBaTh

CBOMCTBA IJIONIAIN, BEISICHATHh UX HATJISITHBIN

CMBICII.
BoiBoauTh (hOpMyIIBI MIIOIIAAH

napajuiesiorpaMma ,TpeyrojbHUKa, Tpaneun

u3 (JOPMYIIBI TUIOMAN PSIMOYTOJIEHUKA
(kBazpata).

Ha3Banmue
pasaesa (TeMbl)
Kypca (4uciio

OcHOBHOE coiep:KaHue

OcHoBHBIE BUABI
AeSITeIbHOCTH 00y4arommXcsi

4acoB)

Brrancienue BbIBoAHTH (HOPMYJIBI IIOMIAIH
Ionaaei BBIIYKJIOTO YEThIPEX

CIIOKHBIX yroJIbHUKA Yepe3 TUaroHalu U
buryp uepes YroJl MEXXIY HUMHU.

pazOueHue Ha Haxoautp muomanu duryp,
YacTH U U300paKEHHBIX HA
JTOCTPOCHHE. KJIeT4aToi Oymare,

[Tnomaau duryp
Ha KJIETYaToOM
Oymare.
IImomanu
1o1I00HBIX (uryp.
Brraucnenue
IUIoIIaaeii. 3amadu
c

MPaKTUYECKUM
COZEP)KAHUEM.
Pemenue 3amau ¢
IIOMOIIIBIO METO 1A
BCIIOMOTaTeJIbHOM

HCNOJIb30BATh Pa30ueHNe Ha
YacTH U IOCTPOCHHUE.
Pa30upats npumepsbl
MCIIOJIb30BaHUs
BCIIOMOTATEJIbHON TUIOIIAAN ISt
pELIEHNs TEOMETPUUECKUX
3azad.

HaxoauTth nomaay noao0HbIX
¢buryp.

BbruncasiTe miomaam
Pa3IMYHBIX MHOTOYTOJIBHBIX
¢buryp.

PemaTh 3a1a4u Ha MJI0MAa1b C




Iiomajau

IIPAKTUYCCKUM COACPIKAHUCM

Teopema [Tudaropa, eé
JI0Ka3aTeIbCTBO U MPUMEHCHUE.
Obparnas Teopema I[Tudaropa.

Joka3biBaTh Teopemy [ludaropa,
HCIO0J1b30BATH

€€ B IPAKTUYECKUX BBIYUCIICHUSAX.
DopMyJIHPOBATH OIIPEACICHNUS
TPUTOHOMETPUUYECKUX (PYHKIIUI
OCTpOTO yria, NpoBepsATh UX
KOPPEKTHOCTb.

BbIBOAUTH TPUTOHOMETPUUYECKHE

Ornpenenenue COOTHOIICHUS B
TPUTOHOMETPUUYECKUX IPSIMOYTOJIBHOM TPEYrOJIbHUKE.
Teopema (yHKIIMIA OCTPOTO yria, HccnenoBarb COOTHOLICHUS MEXKITY
Iudgaropa TPUTOHOMETPHUUECKHE CTOpOHAMH B
U Havyajaa COOTHOILEHUS B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C
TPUTOHOMETPUM | IPSIMOYTOJIBHOM TpeyroyibHUKe. | yriamu B 45° u45°; 30° u 60°.
(10 v) OcHoBHoe Tpuronomerpuyeckoe | Menmoab3oBaTh GopMyIibl IPpUBEICHUS
TOKJIECTBO. Y OCHOBHOE TPUTOHOMETPHUECKOE
CoOTHOIIEHUS MEXKTY TOKJIECTBO ISl HAXOXKIACHUS
CTOPOHAMHU B MPSMOYTOJIbHBIX COOTHOIIECHUN MEXTY
TPEYroJIbHUKAX C YIJIaMH B 45 U | TPUTOHOMETPUUECKUMU (DYHKITASIMH
45;30 u 60 Pa3IMYHBIX OCTPBIX YIJIOB.
IIpuMeHSATH TIOTyYEeHHBIE 3HAHUS U
YMEHUS NPU
pELICHUH PAKTUYECKUX 3a7a4.
3HAKOMHUTBCH C HCTOPUEN PA3BUTHS
reOMETPUHI
BnucanHubie 1 IeHTpaIbHbIE
YTJIBI,
Yribl B YIoJ MEX1y KacaTelabHOU U
. D opMyJIMPOBATH OCHOBHBIE OIIPEACIICHHUSI, CBSI3
OKPY:KHOCTH. XOPAOH. N .
B Kpyre (BIUCAHHBIN YTOJI, LEHTPaJbHBINA yroJ).
Bnucanubie Vsl Mexay XopaamMu u
HaxoauTh BucaHHbBIE YTIIbI, ONIUPAIOLIUECS Ha (
U ONHCAHHbIE CEKYIIUMU.
HY YTy, BBIYMCJIATD YIJIbl C IOMOIIBI TEOPEMH
YyeThIpexyrojibHu | BrimcanHsle u onMcaHHbIe
N BIIMCAHHBIX YIJIaX, TEOPEMbI O BHUCAHHOM
KH. YETBIPEXYTOJIBHUKHU, UX N
o YEeThIPEXYTOJbHUKE, TEOPEMBI O LIEHTPAIBHOM V!
KacarenabHbie MIPU3HAKU U CBOMCTBA.
. HccnenoBarhb, B TOM YHCIE C TOMOILIBIO TUDPOE
K OKPYKHOCTH. [IpuMeHeHue 3TUxX CBOMCTB N
pECypCOB, BIMCAHHBIE U OITMCAHHBIE YETHIPEX
Kacanne IIPU PELICHUN T€OMETPUUYECKUX .
. YTOJIbHUKH, BBIBOAUTH UX CBOWCTBA U MPU3HAKY
OKpY:KHOCTeH 3a/1a4. .
Hcnosb30BaTh 3TH CBOMCTBA U IPU3HAKU IIPU P
(13 9) B3anmHoe pacrionoxenue 1Byx
okpyxHocTel. Kacanue
OKPY>KHOCTEH
IToBTOpEHHE, IToBTOpEHNE OCHOBHBIX
o0o0menne MOHATUHN U PemaTe 3a1a4umM Ha NOBTOPEHUE, UILUTFOCTPUPYIO
3HAHMH METOJOB KypCOB 7 M 8 KJIaCCOB, | CBSI3M MEXJY Pa3JIMUHBIMU YaCTSAIMU Kypca
(4 v) 0000111eHNe 3HAHHI

9 kaacc (He MeHee 68 1)

Ha3zBpanue
pasaeJia (Tembl)

Kypca (4McJ10 4acoB)

OcHoBHOE coaepkaHue

OcCHOBHBIE BHJBI
AeATEJHLHOCTH 00y4YaIoIuXCs




Tpuronomerpus.
Teopembl KOCUHY
COB H CHHYCOB.

Ornpenenenue
TPUTOHOMETPHUYECKIX
¢bynkuuit yrinos ot 0 10
180.

Kocunyc u cunyc npsmoro
U TYIIOTO

yria. TeopeMa KOCHHYCOB.
(O600menHas) Teopema
CHUHYCOB (C paguycomM
OTIMCAHHOM OKPYKHOCTH).
Haxoxaenue nivH CTOpoH
1 BEJIMYMH YIJIOB

D opMyTHPOBATH ONpPe/IeSeHus
TPUTOHOMETPHUYECKUX (PYHKIUH TYIBIX U
IPSIMBIX YTIJIOB.

BbIBOIMTH TEOpEMY KOCHHYCOB U TEOPEMY
CHUHYCOB(C pauycoM OMUCAHHOM

Pemenue TPEYroJbHUKOB.
OKPY>KHOCTH).
TPEyroJbHUKOB ®dopmyna miIomaIn
PemiaTe TpeyroabHUKH.
(15 g) TPEYroJbHUKA
PemaTh npakTudeckue 3a1aum, CBOISIINAECS
Hepes3 JIBe CTOPOHBI M yromt | -
Mexay HumMu. Popmyna
TJI0LIAAN
YETBIPEXYTIOJIbHUKA YEPE3
€ro AMaroHaiu yroj
MEXTy HUMH.
[IpakTnueckoe
MIPUMEHEHHE JTOKa3aHHBIX
TEOpeM
OcBauBaTh NOHATHE [TPEOOPA30BAHUS
[Tonsartue o
moxoous.
npeoOpazoBaHUM .
HccnenoBaTh OTHOLIEHUE JIMHEHHBIX
o100us.
3JIEMEHTOB
CoOTBETCTBEHHBIE
buryp mpu npeodpa3zoBaHUHN MOA00HSI.
IIpeoOpa3oBanue AJIEMEHTHI MTOJ00HBIX
Haxoautnb
nomoous. buryp. .
pUMEpPHI MOA00HS B OKpYKarouei
MeTtpuueckue Teopema o mpousBeeHUN N
JNEHCTBUTENILHOCTH.
COOTHOIIEHUSI OTPE3KOB XOpJ, TeopemMa O

B OKPY’KHOCTH
(10 u)

IIPOU3BEJICHUN OTPE3KOB
CEKYIIHX, TeopemMa 0
KBa/IpaTe KacaTeIbHOM.
IIpumenenue B
pELIeHUN
F€OMETPUUECKHX 3a/1a4

BbIBOIMTH METPUYECKUE COOTHOLICHUS
MEX1y OTpe3KaMU XOPJI, CEKYIIUX U
KacaTeJIbHBIX C UCIIOJIb30BAHUEM BIUCAHHBIX
YIJI0B ¥ TOAOOHBIX TPEYTOJILHUKOB.

Pemath reomeTpuueckue 3aauu U 3aaun
U3 peallbHO KU3HHU C UCTIOIH30BAaHHEM
10I00HBIX TPEYTOJILHUKOB

BexTopbl
(12 9)

Omnpenenenne BEKTOPOB,
CIIOJKECHHE

U Pa3HOCTb BEKTOPOB,
YMHOKECHHUE

BEKTOPA Ha YUCIIO.
dusznueckuit u
reOMETPUYECKUI

CMBICJI BEKTOPOB.
Pasnoxenue BekTopa 1o
JBYM He
KOJIJIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

Hcnonb30BaTh BEKTOPHI KAK HAPABJICHHBIE OTf
KU, HCCAeJ0BATh T€OMETPUUYECKH (TIepeMeleH:
U pU3nUecKuil (Cuiia) CMbICIBbI BEKTOPOB.

3HaTh onpeieJieHUs1 CYMMbI M Pa3HOCTH BEKTOP
YMHOKEHHUS BEKTOpa Ha YUCIIO, HCCJIEI0BATh
reoMeTpu4ecKnuil U (pU3NYECKUi CMBICIBI 3TUX O
PemiaTb reomeTpruecKue 3a/1auu ¢ UCIOJIb30Ba
PackiaabIBaTh BEKTOP 1O JABYM HEKOJJTMHEAPH:
BEKTOpaM.

Hcnoab30BaTh CKaIsIpHOE MTPOU3BEACHUE BEKTO
OCHOBHBIE CBOWCTBA.

BbIYuCASITE CYMMY, Pa3HOCTb U CKAJIIPHOE PO




CkansipHoe Mpou3BeICHNUE
BEKTOPOB, €r0
MIPUMEHEHHE ISt
HaXOKJICHUS JUTUH 1
YIJIOB.

Pewrenne 3anau ¢
IIOMOIIbIO BEKTOPOB.
[IpuMeHeHne BEKTOPOB
JUIs pellIeHus 3a/1a4
KMHEMaTUKHU U MEXaHUKH

BEKTOPOB B KOOpIMHATAaX.
IIpuMeHATH CKaJIIpHOE TPOU3BEIEHUE JIJIST HAXC
JUIMH U YTJIOB

JlexapTOBbI KOOPAMHATBI
TOYEK Ha

IJIOCKOCTH.

VYpaBHEHHE NIPAMON.
VYrnoBoit ko3 unueHT,

Oceausamb nouamue npsmoy2oibHOU CUCHIEMD]
opouHam, 0eKapmosbiX KOOPOUHANM MOYKU.

JdexapToBbl Buvieooumuw ypasnenue npsamou u OKpy#ICHOCMU.
TAHT'EHC yIJia HAKJIOHA, .

KOOPJAUHATHI HA Buoioenamu nonnwiii keadpam 015 HAXOHCOEHUS |
napajuieIbHbIE U R

IJI0OCKOCTH U paouyca OKpyIHcHOCMuU No e€ ypasHeHuio.
TepIEeH UK YIISIPHBIS

9 v) DSMBIC Pewams 3a0auu na naxoorcoenue mouex nepece:

P ] APAMBIX U OKPYHCHOCHEU C NOMOUbIO Memooa
VYpaBHEHHE OKPYKHOCTH.
KOOpOUHam.

Haxoxnenue koopauHaT
TOYEK TePECEUCHHS
OKPYXHOCTH U IIPSIMOM.

HasBanmue

pasnaesa (TeMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOE coiep:KaHue

OcHoOBHBIE BUJBI
NAeSITeIbHOCTH 00y4arommXcsi

HUcnoab30BaTh CBOICTBA
yri0Boro KodhdummeHTa
NPSIMOU MPH PELICHUN
3aj7a4, J1s ONpeIeICHUs
pacIoJIOKEHUS TTPSMOM.
IIpyMeHATH KOOPAMHATHI
MIpU PEIICHUU
FeOMETPUUYECKUX U
MPaKTUYECKUX 3aa4, JJIs
MOCTPOEHUS
MaTeMaTUYECKUX MOJEeIIeH
peaNbHBIX 33714 («METO]T
KOOPJUHATY).
IHoap3oBaTbea 11
MOCTPOEHUS U
HCCeI0BaHUI

U POBBIMU pecypcami.
3HAKOMUTBCS C
HCTOpHeN pa3BUTHUSA

T€OMETPUH
IIpaBuabHbBIE [IpaBuibHbIE DopMyJIHPOBATH OIIPEICICHUE
MHOI'0YI 0JIbHUKH. MHOT'OYT'OJIbHUKH, [IPaBUJILHBIX MHOTOYT OJIbHUKOB,

JJIMHA OKPY/KHOCTH
U ILUIOIIAAb Kpyra.
Beryuciaenne

BBIYUCIICHUEC UX
3JIeMeHTOB. Yucio
T W JJIMHA OKPYXKXHOCTH.

HAXOIUTh UX DJICMEHTEHI.
IMosb30BaTHCS MOHATHEM JTHHBI
OKPYXHOCTH,




IJI0IIA/1el
8w

JlnvHa 1yru OKpyKHOCTH.
Pannannas mepa yria.
[Inomans kpyra u ero
3JIEMEHTOB

(cexTopa M CerMeHTa).
Brruucnenue

omazaen ¢uryp,
BKJIFOYAIOIINX

JJIEMEHTHI Kpyra

BBEJIEHHBIM C IOMOUIbIO IIPABUIIbHBIX
MHOT'OYTOJIbHUKOB, ONPeIeJsTh YUCII0
T, JJIMHY 1yTU U PaJUaHHYIO MEPY
yria.

IIpoBoauTh Mepexoa OT pajaHHON
MepBbI yIiia K rpalyCHON 1 Ha000POT.
OmnpeaeasiTh MJI01IAb Kpyra.
BoiBoauTh (hopmyJibl (B TpagycHON 1
palraHHON

Mepe) Ui JUIMH AYT, IJI01aaen
CEKTOpPOB U CETMEHTOB.

BoruncasrTs miomanu ¢uryp,
BKJIFOYAIOIINX JIEMEHTBI OKPYKHOCTH
(kpyra).

HaxoauTs muromany B 3a1adax
peATbHOM )KU3HU

JIBHaKeHHSI JIOCKOCTH
(CR))

IlousTtue o ABM>KEHUHU
TJIOCKOCTH.
[TapannenbHbIN IEpEHOC,
MOBOPOT U

cummetpusa. Ocu u
LEHTPbI CAMMETPUH.
[Ipocreiimme npuMeHeHUs
B pEIICHUH 3aja4

Pa3ouparts npumepsl, WILTIOCTPUPYIOIIHE
MTOHSATHUS

JIBIDKCHMSI, IICHTPOB U OCEH CUMMETPHH.
®opMyIHPOBATH OIPEIEICHUS
napauIeIbHOTO MepeHoca, IOBOPOTa U
0CeBOM cuMMeTpuu. BbIBOIUTH

MX CBOMCTBA, HAXOAUTH HEIOABH)KHbBIE
TOYKHU.

HaxoauTh 1IEHTPBI U OCH CUMMETPHIA
MPOCTEUITINX

buryp.

IIpuMeHsATH NapauIeIbHBIN NEPEHOC U
CUMMETPUIO MPU PELIEHUH T'€OMETPUUECKUX
3aya4 (pa3ouparhb MpUMeEpHI).
Hcnoab3o0BaTh Uil HOCTPOCHUS U
UCCIIeJOBaHUI LIM(PPOBBIE PECYPChI

IMoBTOpEHUE,
00001IeHNe, 3HAHUI
(29

[ToBTOpEHNE OCHOBHBIX
MOHATUH U

METOJIOB KypcoB 7—9
KJ1accoB, 00001IeHE U
CUCTeMaTH3aIlHs 3HAaHUH.
[Ipocreitmme
reoMeTpuyueckue Gpurypsl
1 UX CBOWCTBA.
N3mepenune
F€OMETPUUECKUX
BEJIMYMH.

TpeyroybHUKY.
[TapannensHbie 1
NEepPHEeHANKYIISIPHbIE
MpsiMbIE.

OKpyXHOCTb U KpYT.
I'eomeTrpuueckue
IOCTPOCHHUS. YTJIbI B
OKpYXHOCTHU. Brincanusie

OnepupoBaTh NOHATUAMM: (Urypa, TOUKa,
nps

Masi, yrojl, MHOIOyrOJIbHUK,
paBHOOEIPEHHBIN U

PaBHOCTOPOHHUH TPEYrOJbHUKH,

MPSIMOYT OJIBHBIN

TPEyroJibHUK, MeIMaHa, OUCCEKTpHUCca U
BBICOTA

TPEyroJibHUKA, apajuieaorpamMmm, pomMo,
IPsIMO

YTOJIBHUK, KBaJpaT, TpaneLus; OKpyKHOCTb,
KacaTeJbHas; paBeHCTBO U Nojo0ue uryp,
TPEYrOJIbHUKOB; I1apaJUIEIbHOCTD U
NEPIEHANKYIAPHOCTD MPSAMBIX, YTOJ MEXIY
IIPSAMBIMU, CUMMETPHSI OTHOCUTEIBHO TOYKU
U IIPSIMOML; INIMHA, PACCTOSIHUE,

BEJIMYUHA YyIJIa, IUIOIIAa/b, IEPUMETD.
Hcnoub3oBarh popMyJibl: IepuMeTpa U
101 A1




Y OTIMCAHHBIE MHOTOYTOJIbHUKOB, JIJTUHBI OKPY>KHOCTH U T
OKPYXHOCTH
MHOTOYTOJIbHUKOB.
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