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MHNOACHUTEJbBHASA 3AIINCKA

Pabouas mporpaMma 1o reoMeTpuH COCTaBJIeHAa HAa OCHOBE IOJIOKEHUH M TpeOOBaHUN K
pe3yibTaTaM OCBOEHHsS Ha 0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpOrpaMMBbl,
npencTaBieHHbIX B DefepanibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOTO
obuiero obpaszoBanust (PI'OC O0O), a takxke ¢ yuétom [IpumepHOl mporpamMmbl BOCHIUTaHUS
u Konnenmuu  npenojgaBanus ydeOHoro mpenmera «MaTematuka» B 00pa30BaTEbHBIX
opranmzanusax Poccuiickoit ®@expepanuy, pealu3yoOIIMX OCHOBHbIE 00IIe00pa3oBaTeIbHbIC
MIPOrPaMMBI.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "ITEOMETPUS"  PaGouas
mporpamma Mo reoMeTpuu st o0ydaromuxcs § KiaccoB pazpaboraHa Ha ocHOBe DenepanbHOTO
roCy/IapCTBEHHOTO0 00pa30BaTEIbHOrO CTaHJApTa OCHOBHOTO 0OIIero oOpa3oBaHHs C y4ETOM H
COBPEMEHHBIX MHPOBBIX TPEOOBaHUM, MPEABABISAEMBIX K MaTeMaTUYECKOMY OOpa3OBaHUIO, U
TPagUIMA POCCHICKOrO OO0pa3oBaHMs, KOTOpbIE OOECHEYMBAIOT OBJAJCHUE KIIIOUEBBIMHU
KOMIICTCHIUAMUA, COCTABIAOIIMMHA OCHOBY JIA HCHIPCPBIBHOI'O O6pa3OBaHI/I$I U CaMOpa3BUTHUA, A
TakXKe IIEJIOCTHOCTh  OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO ¥  IIO3HABATEIbHOIO  Pa3BUTHUSA
oOydaromuxcs. B paboueil mporpamMmme ydTeHbl UIeH U TMoyokeHus KoHIenmuu pa3BUTHS
mMareMaTHueckoro obpasoBanusi B Poccuiickoit dexepannu. B snoxy mudposoii Tpancopmanuu
BCceX c¢ep YeIOBEYECKOW JESITEIHbHOCTH HEBO3MOXHO CTaTh OOPa30BaHHBIM COBPEMEHHBIM
4enmoBeKoM 0e3 0a30BOl MaTeMaTH4eCKOH IMOATOTOBKH. YK€ B IIKOJIE MaTeMaTHKa CIIY)KUT
OTIOPHBIM TPEIMETOM [l HW3YYeHHUS CMEXHBIX IUCIHUIUIMH, a TOoCjie IIKOJbl pealbHOMN
HEOOXO/IMMOCTBIO CTAaHOBHUTCSl HETpEephIBHOE 00pa3oBaHUE, YTO TPeOyeT MOJHOLEHHON 0a3oBoH
00111€00pa30BaTEeIbHON MOJTOTOBKH, B TOM YHCIIE U MATEMAaTHYECKON. DTO 00YCIOBIEHO TEM, YTO
B HalllM JHU paCTéT YUCJIo HpO(l)@CCI/II\/JI, CBA3aHHBIX C HEMOCPCACTBCHHBIM IMMPUMCHCHUCM
MaTeMaTHKU: U B cepe HIKOHOMHKH, U B OU3HEcCe, U B TEXHOJIOIMUYECKHX OO0JIacTsX, U JlaXke B
ryMaHuTapHbix cepax. Takum oOpa3om, Kpyr MIKOIBHUKOB, A KOTOPBIX MaTeéMaTHKa MOKET
CTaTh 3HAYMMBIM TIpEIMETOM, pacmupsiercs. [[pakTndeckas MoJae3HOCTh MaTEMAaTHKN 00YCIIOBIICHA
TeM, 4YTo €€ TPeAMETOM SBIAIOTCA (DyHIaMEHTadbHBIE CTPYKTYpPHl HAIIeTOo MHpa:
IPOCTPAHCTBEHHBIE (OPMBI M KOJUYECTBEHHbIE OTHOIIEHUS OT MPOCTEHIINX, YCBAaUBAEMBIX B
HEMOCPEJCTBEHHOM OIIBITE, 10 AOCTATOYHO CJIOXHBIX, HEOOXOJUMBIX JJISI Pa3BUTH HAy4YHBIX U
MPUKITAAHBIX Hjleﬁ. bes KOHKPCTHBIX MAaTEMATUUCCKHUX 3HaHUHU 3aTPpYAHCHO TIOHMMAHUEC IPUHIUIIOB
YCTPOMCTBA W HCIIOJIb30BaHHUSI COBPEMEHHOM TEXHHWKH, BOCIPUATHE W HHTEPHPETALNS
pa3sHOOOpa3HOM COIUaNbHON, KOHOMUYECKOH, MOJMTHYECKOW HH(popMmanuu, manodpdeKkTuBHa

MOBCCAHCBHAA IMPAKTUYCCKAA ACATCIbHOCTD. Ka)K,Z[OMy YCJIOBCKY B CBOGM KM3HU MPpUXOOUTCH
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BBINOJIHATh PAcu€Thl U COCTABIATh AITOPUTMbI, HAXOIUTh U MPUMEHATh (HOPMYJbI, BIaIETh
NPaKTUYECKUMU MpUEMaMHM F€OMETPUYECKMX H3MEPEHHUH M MOCTPOEHUH, YMTaTh MHPOPMALHUIO,
NPECTAaBICHHYIO B BHJIE TaOJHII, TUarpaMM U rpaduKoB, KUTh B YCIOBUAX HEONPEICIEHHOCTH U
NOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4alHBIX COOBITHIA.

OHOBPEMEHHO € pacHIMpeHHEM cep NPUMEHEHUS] MaTEMAaTUKHU B COBPEMEHHOM OOIIIECTBE
BcE OoJjiee BaXXHBIM CTAHOBMUTCS MAaTE€MaTHMUYECKHMH CTHJIb MBIIIICHHUS, NPOSBIAIOLIMNACA B
OIpEEeNEHHBIX YMCTBEHHBIX HaBbIKaxX. B Iporecce u3ydeHus MaTeMaTUKHA B apceHall NIPUEMOB U
METOJIOB MBIIIUIEHHUsI YE€JIOBEKA E€CTECTBEHHBIM O00pa3oM BKJIOYAKOTCS WHAYKLIMS M ACTyKLuS,
0000IIeHne W KOHKpETH3alus, aHadu3 W CHUHTe3, Kilaccupukanus | cHcTeMaTH3alus,
abctparupoBaHue u aHanorus. OOBEKTHI MaTEMaTHUECKUX YMO3AKIIOUEHHMH, NpaBUiIa HX
KOHCTPYUPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTMYECKHX TOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
ymeHusi (opMynupoBaTh, OOOCHOBBIBATh M JOKa3bIBaTh CYKICHHsS, TEM CaMbIM pa3BUBAIOT
Joruyeckoe MbluuleHue. Benymas poiab NpUHAIISKUT MareMaThke W B (DOPMUPOBAHHUU
QITOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHUS W BOCIMTAHWU YMEHHM NEHCTBOBATH 110 3aJaHHBIM
aJIropuTMaM, COBEPIICHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B npornecce pemienus 3aaad
— OCHOBOM y4eOHOM €ATEeIbHOCTU Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TAK)KE TBOpPUECKAs U
IIPUKJIAIHAsl CTOPOHBI MBIIIIJICHUS.

OOyueHnne MaTemMaTuke Ja€T BO3MOXHOCTb pa3BUBaThb Yy OOYdYalOLIMXCA TOYHYIO,
palMOHATBHYI0 M MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh Hambosiee MOAXOJAIINE S3bIKOBBIE,
CUMBOJINYECKUE, TpapuuecKue CpeaAcTBa JUIsl BBIPAKEHMUSI CYXKIEHUH U HArJAgHOTO HX
IIPEJICTaBICHHUS.

Heo6xonuMbpIM KOMIOHEHTOM OOLIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBaHWMHU SIBIISETCS
o0111ee 3HAKOMCTBO C METOJaMM IO3HaHMS JEHCTBUTENLHOCTH, NMPEJICTaBIEHUE O MpeAMETe U
METOJIaX MaTeMaTHKHU, UX OTIMYMM OT METO/I0B APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00
O0COOEHHOCTSIX MPUMEHEHUS MaTEeMaTHKH Ul PElIeHUs HAY4YHbIX M MPUKIATHBIX 3aj1ad. Takum
o0pa3oM, MaTeMaTHyeckoe 00pa3oBaHne BHOCUT CBOM BKJIaA B (pOPMHUPOBAHUE OOIIEH KyJIbTyphl
YeJI0BEeKa.

N3ydyeHne maTeMaTHKU TakKe CIOCOOCTBYET SCTETHUECKOMY BOCHUTAHHUIO 4YEJIOBEKa,
MTOHUMAHUIO KPACOTHI U U3SIIECTBA MATEMATUYECKUX PACCYKICHUI, BOCIPUATHIO T€OMETPUUECKUX

¢bopM, YCBOSHHIO UJIEH CUMMETPHH.

HEJA U3YUYEHUSA YYEBHOI'O KYPCA



«MateMaTHKy yKe 3aTeM yYUTh HaJl0, YTO OHA YM B MOPSAOK IPUBOIUTY, — MHCAT BETUKUN
pycckuil yuyenblii Muxaun BacuibeBuu JlomoHocOB. M1 B 3TOM COCTOMT OJHA W3 JBYX LeEJeH
00y4eHHUsI TeOMETPUU KaK COCTAaBHOM 4acTW MAaTeMaTUKU B IIKOJIE. DTOM L€ COOTBETCTBYET
JI0Ka3aTebHas JIMHUS MpenoAaBanus reomerpun. Crenys npeacTaBiIeHHON padoueil mporpamme,
Ha ypoKaxX reOMEeTpPHUH OOYYarOIIMICsS YUUTCS MPOBOIUTH J0KA3aTEeIbHBIE PACCYXICHUS, CTPOUTH
JIOTUYECKHE YMO3aKIIOUEHUS, JOKa3bIBaTh UCTUHHBIC YTBEPKIACHUS M CTPOUTH KOHTPIIPUMEPHI K
JIO)KHBIM, IPOBOJUTH PACCYKIEHUS «OT MPOTHUBHOIO», OTIMYAaTh CBOMCTBA OT IIPU3HAKOB,
dbopMynHupoBaTh OOpaTHBIE YTBEP)KICHHS. YUEHHK, OBJIAJCBIINN UCKYCCTBOM pacCyXaarb, OyneT
NPUMEHSTh €ro W B OKpykaromiei >kxu3Hu. Kak mucan reomerp u nemaror Uropr @enopoBuy
[appIruH, «IHOABMH, TOHUMAIOLUIUMH, YTO TaKOE J10Ka3aTeIbCTBO, TPYJHO M Ja’K€ HEBO3MOXKHO
MaHUIYJIUPOBaTh». I B 3TOM COCTOUT Ba)KHOE BOCHMTATEIbHOE 3HAUEHUE HM3YUYEHHS] T€OMETPUH,
IIPUCYILIEE UMEHHO OTEYECTBEHHOW MaTeMaTH4ECKOM IIKOJIE.

Bropoii nenpo n3ydeHus reoMEeTpuu SBISETCS MCIONb30BaHUE €€ KaK MHCTPYMEHTa MpHU
pEIIeHNU KaK MaTeMaTUYeCKUX, TaK U MPAKTHUUECKUX 3a]1a4, BCTPEUAIOIINXCS B PEAIbHOM KU3HHU.
OKOHUMBIIMH KypC T€OMETPUM IIKOJIbHUK JOJDKEH ObITh B COCTOSHUU  OIpPEAEIUTh
TreOMETPUYECKYI0 (PHUTypy, ONMHUCATh CIOBAaMH JAHHBIH YEpTEX WIM PUCYHOK, HAWTH IJIOLIA]h
3eMEeJIbHOTO Y4acTKa, paCCYUTATh HEOOXOUMYIO UTMHY ONTOBOJIOKOHHOTO Kabess Win TpeOyeMblie
pa3Mepbl rapaxa il aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAas, BBIYMCIUTENIbHAs JUHHUS B
W3Y4YEHUU T€OMETpUHU B HIKoJe. [laHHas MpakTUdecKasl JMHMS SBISETCS HE MEHEE BAXKHOU, YeEM
nepsas. Emé [1naTon npennuceiBai, 4toObl «rpaxaane [IpekpacHoro ropoja HU B KOEM Cllydae He
OCTaBJISUIM T€OMETPHUIO, BEJIb HEMAJIOBAXKHO Jja’ke TOOOUHOE €€ MPUMEHEHNE — B BOCHHOM JIeJIe /14,
BIIPOYEM, M BO BCEX HAyKax — JUIs JIYYIIEro MX YCBOCHHUS: MBI BEJb 3HaeM, Kakas OECKOHEeuHas
pa3HuLA CYHIECTBYET MEX/1Y YEJIOBEKOM MPUYACTHBIM K TEOMETPUM U HEMTPUYACTHBIMY. [[11s1 3TOTO
YUUTENI0 PEKOMEHIYeTCs MoJ0MpaTh 3a/lad MPAKTUYECKOro XapakTepa IJil pacCMaTpPUBAEMBIX
TEM, YUUTb JIeTel CTPOUTh MAaTEMAaTUYECKUE MOJIENIN PeaIbHBIX KU3HEHHBIX CUTYaIUil, IPOBOIUTH
BBIUMCJICHNSI ¥ OLICHUBATh a/IEKBaTHOCTH MOJIyYEHHOTO pe3yibpTaTta. KpaiiHe Ba)KHO MOAYEPKUBATh
CBA3M TEOMETPUM C JPYIMMHM IpeIMeTaMH, MOTHBHPOBaTb HCIIOJIB30BATh OIpPEAEICHUS
FeOMETPUUECKUX (QUTYyp U MOHATHH, JAEMOHCTPUPOBATh MPUMEHEHHE IONYYEHHBIX YMEHUN B
¢usznke M TeXHUKe. OTH CBsA3M HauOoyiee ApKO BUIHBI B Temax, «[puUroHomMerpuyeckue

cooTHoIeHus», «Ilnomaan» u «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
VY4eOHbIi TUIaH HAa M3ydyeHUE reoMeTpuH B § Kilacce OTBOAUT 3 y4eOHBIX daca B HEMAEIIO,
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Bcero 102 yueOHBIX Haca.



COJAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

YeTbIpexyrojbHUKH

IToHATHS MHOTOYIOJIbHUKA, BBITYKJIOIO MHOIOYTrOJIbHUKA. POpMyJia CyMMBI YIJIOB BBITYKJIOTO
MHOroyrojasHuKa. [lapamenorpaMm u ero npu3Haku u cBoiictsa. Tpanerus. [IpsMoyroasHHUK, poMoO,
KBaJpaT U UX IPU3HAKU U cBocTBa. Teopema dateca.

Ilinomann guryp

[lonsTe mnow@aau MHOrOyrojapHuka. @opmyisl IIOMAAM KBajapaTa, NPsMOYIOJIbHHKA,
napajjienorpaMmMa, TpeyroibHHKa, pomOa, Tpaneuuu. Teopema Iludaropa. Teopema, oOpatHas K
teopeme [Tudaropa.

IHoxo0HBIE TPEYTOJIBbHUKH

[Iponopunonansuble oTpe3ku. [TonoOHbIe TpeyroabHUKH. OTHOIIEHUE IJIOLIAACH MMO0T00HBIX
TpeyroiabHuKoB. IlpusHaku nomoOust TpeyronbHUKOB. IIpuMeHeHne mogobusi K JoKa3aTellbCTBaM
TEOpeM U pelieHuto 3anad. CpenHss JUHUS Tpamneluu U TpeyroibHuKa, Teopema Paneca, CBOWCTBO
OMCCeKTPUCHl yIia, MPONOPLHMOHAIbHBIE OTPE3KHM B MPSAMOYTOJbHBIX TpeyronbHukax. CHHYC,
KOCHUHYC, TAHI€HC OCTPOr0 yIja MPSMOYIOJbHOIO TPEYrOJIbHUKA. 3HAYCHHS] TPUTOHOMETPHUUECKHUX
(YHKIMI HEKOTOPBIX YIJIOB.

OxpyxHOCTH

B3aumHoe pacrnonokeHue npsiMol U OKpyKHOCTH. KacaTtenpHas K OKpY>KHOCTH U €€ CBOMCTBaA.
IlenTpanbHble U BUCaHHbIE YIiibl. CBOWCTBO OMCCEKTPUCHI yIila U CEPEIMHHOTO MEPIEeHANKYIIpa K
oTpe3Ky. UeTelpe 3aMeuaTesibHble TOUYKM TpPEyrosibHMKAa. BroucaHHas v omucaHHash OKpPY)KHOCTH.
Teopembl 0 BIIMCAaHHOW M ONMCAHHOM OKPYKHOCTSIX B TpeyrojpHuke. HeoOxoaumoe u qoctaTouHOe

YCJI0BUC CYHICCTBOBAHU A BIIMCAHHOM M OIMMCAaHHOM OKPY)KHOCTGP’I B UCTBIPCXYT'OJIbHUKE.



INJTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI

OcBoenne yueObHOTO Kypca «l'eoMeTpus» TOKHO OOECIeurBaTh JOCTHIKCHHWE HA YPOBHE
OCHOBHOTO 0OIIEro o0pa30BaHUs CIEAYIONIUX JUYHOCTHBIX, METAlPEAMETHBIX M MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJbTATbBI

JImdHOCTHBIE pE3yabTaThl OCBOCHHS MPOTpamMMbl ydeOHOro mpenmera «MaTemMaTHKa»
XapaKTePU3YIOTCS:

ITaTpuoTHYeCcKOe BOCIMTAHME:

MPOSIBJICHUEM MHTEpECa K NPOLLIOMY U HACTOSALIEMY POCCHUICKOW MaTeMaTUKH, LEHHOCTHBIM
OTHOUIEHUEM K JIOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM LIKOJIbI, K
UCIOJIb30BAHUIO ITUX JOCTUKEHUM B IPYTUX HayKax M MPUKIAJHBIX chepax.

I'paiknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO O0S3aHHOCTEH TpaKIaHWHA ¥ peaju3aldd ero Ipas,
MPEJICTABIICHHEM O MAaTeMAaTUYCCKUX OCHOBaX ()YHKIIMOHHPOBAHUS PA3INIHBIX CTPYKTYD, SBICHUH,
IpoLEeAyp TPa)xJaHCKOro oO0IIiecTBa (BBIOOPBI, OMPOCHI U TIP.); TOTOBHOCTBIO K OOCYXICHHUIO
STUYECKHUX MPOOJEeM, CBI3aHHBIX C MPAKTUYECKHUM IMPUMEHEHHUEM TOCTHKEHHH HayKHU, OCO3HAHHEM
BAKHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEIBHOCTH YYEHOTO.

TpynoBoe BocnnuTaHue:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B PEUICHWHM NPAKTUYECKUX 3a1a4 MaTeMaTUYECKOMN
HAIPaBIEHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMaTHYeCKOro oO0pa3oBaHHsA Ha MPOTSHKEHUHM BCEH
KU3HHU JJIS YCTIEITHON TPO(ECCHOHATILHON JEeATEeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH;
OCO3HAHHBIM BBIOOPOM M TIOCTPOEHHWEM HHAMBHUIYaTbHON TPAEKTOPUU OOpa30BaHUS M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIUTAHHUE!

CIIOCOOHOCTBIO K OSMOIMOHATHPHOMY M O3CTETHMUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3aJlay, PEIICHHM, PACCYX IACHUI; YMEHUIO BUJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE.

I{leHHOCTH HAYYHOI'O NMTO3HAHUSA:

OpUCHTAIIMEe B JACATEIHPHOCTHM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS UEJIOBEKa, TMPUPOJIBI W OOIIeCTBa, TOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak c(hephbl UeTOBEUYECKOM IS TEIIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAYUMOCTH
JUI pa3sBUTHS LUBUWIN3ALMU; OBJIAJICHUEM SI3bIKOM MATEMATHKH U MAaTEMaTUYECKOW KYJIbTYpPOW Kak

CpCACTBOM  IIO3HAHUA  MHpaA; OBJIAACHHUCM HpOCTCfII.HHMPI HaBBIKAMHU  MCCIIEAOBaTEIbCKOM
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NeSITeTLHOCTH.

dusnyeckoe BocnUTaHUE, (GOpMUPOBaAHHME KYJIBTYPbI 310POBbS M 3MOIHOHAJIBLHOIO
OJ1aronmoyryymsi:

TOTOBHOCTBIO NMPHMEHITH MaTeMaTH4YeCKUe 3HAHUS B MHTEPECax CBOETO 37I0POBBS, BEICHUS
310poBOro o0Opasza >KM3HM (30POBOE MHTaHUE, COATAHCHPOBAHHBIA PEXUM 3aHATHH M OTABIXA,
perynsipHast (u3nuecKas aKTHBHOCTH); C(OPMHUPOBAHHOCTHIO HaBBIKA peduieKCHUu, NpPU3HAHUEM
CBOETO ITpaBa Ha OMIMOKY M TAKOTO K€ MPaBa JAPYroro 4eaoBeKa.

JK0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAaIell Ha MPUMEHEHHE MAaTeMaTH4YeCKMX 3HAaHUHM JJIs pelIeHus 3ajad B 00JacTu
COXPaHHOCTH OKpY)Kalollel Cpeipl, IUIAHWPOBAHHUS IIOCTYIKOB M OICGHKH HUX BO3MOXHBIX
HOCJICACTBUM JUISI OKPY)KAIOIIEH Cpeibl; OCO3HAaHHEM TIJI00ATbHOTO XapakTepa 3KOJOTMYECKUX
npoOJIeM U IyTel UX peleHusI.

JInyHOCTHBIE  pe3yabTaThl, o0ecne4yuBaKOIIMe AJaNTaAOHMI0  o0yvyamouierocss K
U3MEHSIIOIIMMCS YCJI0OBUSAM COLMAILHON U PUPOAHOI cpeabl:

— TOTOBHOCTBIO K JICHCTBHSAM B YCIOBHUSAX HEONPENEIEHHOCTH, MMOBBIILICHUIO YPOBHS CBOEH
KOMITETCHTHOCTH 4epe3 MPaKTUYECKYIO NESTENbHOCTh, B TOM YHCJIE YMEHHE YYHUTHCS Y APYTHX
JrO/Ied, MPUOOpETaTh B COBMECTHOM JIESTEIbHOCTH HOBBIC 3HAHUSI, HABBIKA M KOMITETCHIIMU U3 OIBITA
ApYrux;

— He0oO0XOJMMOCTbIO B (JOPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4ucie GOpMYIHPOBATH UJIEH,
HOHATHUS, TUMOTE3bl 00 OOBEKTaX M SBJICHUAX, B TOM YHCJIE paHee HEHU3BECTHBIX, OCO3HABATh
neGUIHUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

— CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCTIPUHUMATH CTPECCOBYIO CHTYAIIUIO
KaK BbI30B, TpEOYIOIIMHA KOHTPMEp, KOPPEKTUPOBaTh IPUHUMAaEMble pELIeHUS U JEHCTBHA,

q)OpMy.]'II/IpOBaTB 1 OLCHUBATDH PUCKU U IMOCIICACTBUA, q)OpMI/IPOBaTL OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeameTHple  pe3yabTaThl OCBOCHUS MPOTPaMMBI y4eOHOTO npeaMera
«MaTeMaTuKa»XapakTepU3yIOTCsl OBJIAJICHUEM VHUBEPCANbHbIMU NO3HABAMENbHBIMU OeliCEUAMU,
VHUBEPCATbHBIMU ~ KOMMYHUKAMUGHBIMU — OCUCMEUAMU U  YHUBEPCATbHbIMU — PecYyNAMUEHbIMU
OelicmeusIMu.

1) Vuusepcanvuvie noznaseamenvhuvle Oelicmsus obecneuusaom @opmuposanue 6a308bix
KOCHUMUBHBIX NPOYecco8 o0yuanwuxcs (0ceoeHue memooo8 MNO3HAHUA OKPYIHCAlouje2o Mupa,

npUMeHeHUe J102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHghopmayuetr).



ba3oBble Jornyeckne AeMCTBUSA:

— BBIBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC NMPU3HAKK MAaTEMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIIEHUH MEXIy MOHATHAMU; (POPMYyIUPOBATH ONMpPEACICHUs MOHIATHI; yCTaHABIUBATh
CYIIECTBEHHBIM TpPH3HAK Kiaccu(uKauu, OCHOBAHMS JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOIO aHAJIN34;

— BOCIPHUHUMATh, (OPMYIUPOBATH U TPEOOPA3OBLIBATH CYKICHHS: YTBEPIUTCIBHBIC U
OTpHUIIATEIIbHBIE, CIMHUYHBIC, YaCTHBIE M OOIIUE; YCIOBHEIE;

— BBIBIIATh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHUBOpeurs B (hakTax,
JAHHBIX, HAOJFOICHUSX W YTBEPKIACHUSX; TIPEIaraTh KPUTSPUH IS BBISIBIICHUS] 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

— JlefaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M HHAYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

— pa3dupath J10Ka3aTEIbCTBA MATEMATUUYECKUX YTBEPXKICHUM (MPSAMbBIE U OT MPOTUBHOIO),
MIPOBOJMTH CAMOCTOSITEIILHO HECJIOXKHBIC JTOKA3aTeIhCTBA MAaTEeMATHYECKUX (DAKTOB, BBICTPAMBATH
apryMeHTaluIo, IPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOUpATH crioco0 perieHus yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOIAIIUN C YUETOM CAaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTeIbCKHe AeiHCTBHA:

— HCIIOJIb30BaTh BOIPOCHI KaK UCCIIE0BATENbCKUIM HHCTPYMEHT TIO3HAHUS;, (OPMYITUPOBATH
BONPOCHI, (PUKCHPYIOIIME MPOTHBOpPEUHE, MPOOIEeMy, CaMOCTOSITENIFHO yCTaHABIMBATh MCKOMOE U
JaHHOE, (OPMUPOBATH THUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HIINIO, MHEHHUE;

— TMPOBOAUTH TIO CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY HECJIOXHBIN JKCIIEPUMEHT,
HEOOJBIIOE HCCIEAOBAaHWE II0 YCTAHOBIEHHIO OCOOEHHOCTEH MaTeMaTHMYecKOro OOBEKTa,
3aBUCHUMOCTEN 00BHEKTOB MEXKAY COOOi;

— CaMoCTOATENbHO (hopMyIHpoBaTh 00OOIIEHUS M BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOTO
HaOJII0JICHUsI, UCCIIEIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIHTAaTOB, BHIBOJOB U
0000I1IEeHHI;
— MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIABUTATh IPEANOI0KEHUS
0 €T0 Pa3BUTHUHU B HOBBIX YCJIIOBHSIX.

PabGora ¢ undopmanmeii:
— BBUIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTh WH(MOPMAIWMHU, TAHHBIX, HEOOXOMUMBIX [IJIS
pelieHus 3a1a4u;

— BBI6I/IpaTB, AHAJIM3UPOBATb, CUCTEMATU3HUPOBATL H UHTCPIIPECTUPOBATH I/IH(I)OpMaI_II/IIO



Pa3NUYHBIX BUAOB U (POPM IPEIACTABICHHUS;
— BbIOMpaTh GopMy MpencTaBieHUs] WHPOPMALMU U HUTIOCTPUPOBATH pEIaeMble 3aauu
cXeMaMM, AMarpaMMaMHy, HHOH rpadukoil 1 uX KOMOUHALUAMUY;
— OLCHMBATh HAA&KHOCTh HMHMOPMALMU 10 KPUTEPUSIM, NPEIJIOKECHHBIM
yUUTEIeM WK cHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

2) VHhusepcanvhvie KOMMYHUKAmMUGHbBlE Oelicmeus o0becneuusaiom c@hopmuposanHoCcmy

COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

O01menmne:
— BOCIIPHHUMATh U (HOPMYIHPOBATH CYKACHUS B COOTBETCTBUHU C YCIOBHSIMHU U IECISMH
OO0IIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHCHMEHHBIX
TEKCTaX, JaBaTh IMOSCHEHMs [0 XOJy pELICHMs 3aJaud, KOMMEHTHpPOBATh IOJY4YEHHBIH
pe3yibTar;
— B X0Jle OOCYXXIEHHs 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIAE€MOH TEMBI, MPOOIEMBI,
pemaemMoit 3a1a4M, BHICKA3bIBaTh WCH, HAIIEJICHHBIE HA TIOUCK PELICHHS; COTIOCTABISATh CBOU
CYXJIEHUS C CY)KJIEHUSAMM APYruX YYaCTHUKOB JHajora, oOHapy>KUBaTh pa3jinyve U CXOACTBO
MO3ULMI; B KOPPEKTHOU (hopMme (popMyIupoBaTh pa3HOIIACUS, CBOM BO3PaKEHMUS;
— TPENACTABIIATh PE3yJbTaThl PEIICHHs 3a[au, SKCIIEPUMEHTA, MCCICIOBAHUs, MPOCKTA;
CaMOCTOSITENILHO BBIOMpATh (OopMaT BBICTYIUIGHHS C YYE€TOM 33434 MPE3CHTAlMH |
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHnuecTBo:
— TOHMMATh M UCIOJIH30BaTh MPEUMYIECTBA KOMAHIHOW M WHAMBHIYaTbHON pabOTHI mpu
pemeHnn yaeOHBIX MaTeMaTHYECKHX 3a71ay;
— NpPUHUMATH LIE1b COBMECTHOW NESATEIbHOCTH, IJIAHWPOBATh OPTraHU3aIMI0 COBMECTHOM
paloThl, pacmpeaesnsaTb BUAbI pabOT, JOrOBapUBAThCs, OOCYXKIAThb MpPOLECC U pe3ysbTaT
paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
— y4acTBOBaTh B IpyHHoBbIX (hopmax paboThl (00CYkIeHUs, OOMEH MHEHHUSIMH, MO3TOBBIE
HITYPMBI U JIp.);
— BBINOJHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C JPYTUMH 4JIEHAMH
KOMAaH/IBI;
— OIIGHWBATh KAaueCTBO CBOETO BKJI3Ja B OO MPOAYKT IO KPUTEPHUSIM,
cOpMyYITHPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

3) Vuusepcanvuvie pecynamugnsle Oelicmeus 00ecneuusarom @GopmMuposanue CMblCI08bIX

YCmMAaHOB0K U JHCU3HEHHbIX HABbLIKOE JIUYHOCNTU.
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Camoopranmu3anus:

CaMOCTOSITENILHO COCTABJIATH IUIAH, aITOPUTM PEUICHUs 3a7audl (WIK ero 4acTh), BEIOUPATh CIIOCO0
pelieHuss ¢ y4€TOM HMMEIOIIUXCS PEecypcoB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBATh M
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb:

— BIAJETh crnoco0aMu CaMOMPOBEPKH, CAMOKOHTPOJIS Ipolecca M pe3yibTaTa PelIeHHs
MaTeMaTHYeCKOH 3aauu;

— TpeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh NpPU pPEUICHUM 3aJaud, BHOCUTh
KOPPEKTHBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAMIEHHBIX OMNOOK, BHISBICHHBIX
TPYAHOCTEN;

— OIICHMBATh COOTBETCTBUE pe3yibTaTa JESTEIHHOCTH MOCTABICHHOW LEIH M YCIOBUAM,
OOBSCHATh MPUYMHBI JOCTUKCHHS WIM HEJAOCTHXKEHHUS IIeNId, HaXOOUTh OIIMOKY, JaBaTh OILICHKY

IPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATbBI
YeTpIpexyroibHUKH
Pacnio3naBate OCHOBHBIE BHIBI UYETHIPEXYTOJBHUKOB (TapajuiesorpaMM, HpPSMOYTOJBHUK, POMO,
KBaJpaT, Tpameuus), UX 3JIEMEHTHI, M0JIb30BaTbCsl UX CBOICTBAMM W INPU3HAKAMHM IPU PELICHUU
FEOMETPUYECKUX 3a]ad.
ILnomanu ¢uryp
BoruncnsaTte (pa3iauMuHbIME clioco0amMu) IUIOIIAb TPEYTOJIbHUKA U TUIOIIA M MHOTOYTOJIBHBIX (PUTYD
(monb3ysich, A€ HEOOXOAUMO, KAIbKYIATOPOM). [IpUMEHSTh MOTydeHHbIE YMEHUS B MPAKTUYECKUX
3agaudax. [lonb3oBarecs Teopemoit [Ingaropa u oGpatHoO TEOpeMOi IS pellICHUsI TEOMETPUUECKUX U
NPaKTUYECKHX 3a/1a4.
IMogo6ue TpeyroJbHUKOB
Bnagers noHsiTHEM MOAOOHBIX TPEYroJbHUKOB. IIpUMEHATH MpHU3HAKKU MOJO0OUSI TPEYrOJIbHUKOB B
pELIEHNN TeOMETPUYECKHUX 3a7ad. [[puMeHsATh CBONMCTBA TOYKU NEPECEUECHUs] MEANAH TPEYTOJIbHUKA
(eHTpa Macc) B peleH!H 3a/1ady.
Bnanerp moHsTHEM cpeqHEN JMHUM TPEYrolbHHKA, MPUMEHSATh HX CBOWCTBA IPH PpELICHUU
reoMerpuueckux 3anad. Ilomp3oBarbes Teopemoil @asieca U TEOPEMOH O MPOMOPHUUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX JUIS pelleHHs MpakTuyeckux 3aaad. CTpOUTh MaTeMaTUYeCKyI0 MOJIENb B
IIPAKTUYECKHX 3a7]a4ax, CAMOCTOSTENBHO AEIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JAJIUHBL.

Bnaners monsatusMu CHUHYCa, KOCMHYCa U TAaHTCHCA OCTPOro yrija MnpaMOyroJbHOro TpEeyroJibHUKa.
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[Tonb30BaThCs ATUMH MOHATUSAMU JIJIS PEIICHHSI MPAKTUYSCKUX 3a/1ad.

Okpy:KHOCTH

Pacrnio3HaBaTh pa3JIM4YHbIC CITydau PACIOIOKEHHS MPSIMOU M TNIOCKOCTH, 3HATh CBOMCTBO KacaTeIbHOM
K OKPYXHOCTH W TPHMEHSTh €ro JUis peuieHHus 3aaad. BiajgeTh TOHATHUSMH BIUCAHHOTO |
[EHTPAIBHOTO yIJa, UCIOJIB30BaTh CBOWCTBO BIIMCAHHOTO YIJia, MPH PEIICHUH TeOMETPUUYCCKUX
3aa4.BiageTs MOHSATHEM T'€OMETPHUYECKOTO MECTa TOYCK, PAaBHOYAAJICHHBIX OT KOHIIOB OTPE3Ka W
CTOpOH yria. [loHuMaTh IPUHIIKIT ONIPECIICHUS [IEHTPa BIIMCAHHOW M ONMMCAHHON OKPY)KHOCTH JUISI
MHOT'OYTOJIbHHUKA. BliafieTb MOHSITHEM ONMMCAaHHOTO M BIIMCAHHOTO TPEYTOJIbHUKA, YeTHIPEX YT OJIbHHKA,
MPUMEHSTH CBOMCTBA ONMCAHHOTO YETHIPEXYTOIbHUKA MPU PeIIeHUH 3a1a4. [[pUMeHSITh MOTydeHHbIC
3HAHMS HA MPAKTUKE — CTPOUTHh MATEMAaTUICCKUE MOJICIH JIJIs 33]1a4 peaabHOU KU3HH U MPOBOIUTH
COOTBETCTBYIOIIIUE BBIYMCICHHUS C TPUMEHCHHUEM TOJO00HMS W TPUTOHOMETPUHU (TIOJB3YSCh, TJIE

HEO0XO0IUMO, KaJIbKYIATOPOM).
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TEMATHYECKOE INTAHUPOBAHHUE

Ne Kozx- 20P
Tema BO OCHOBHBIE BUJIBI JCATSILHOCTH 00YYAIOIINXCS
4acoB
1 [ToBTOpEHHE 4 https://resh.edu.ru/subject/12/
5/
2 Yerbipexyroabauku | 19 N300paxaTh U HAXOAUTH HA YEPTEIHKAX YCTHIPEXYTOIBHUKU Pa3HbIX https://resh.edu.ru/subject/12/
BHUJIOB U MX 3JIeMeHThI. DOPMyIIHPOBATh OMPEACICHUS: 5/
napajuresiorpaMmma, IpsiMoyroJibHIKa, poM0a, KBajpara, Tpareiyy,
pPaBHOOOKO# Tpamenuu, NpsAMOYyroIbHOU Tparneiun. Joka3pIBaTh U
UCIIOJIL30BATh MPH PEIIEHUH 3a/1a4 IPU3HAKH U CBOMCTBA!
napasuiesiorpaMmma, IpsmMo- yroJbHHKa, poM0a, KBaIpaTa, TpareuH,
PaBHOOOKOM Tparnenuu, NpsSMOYyroJIbHOU Tpanenuu. Kcnonb3oBaTh
1 POBBIE PECYPCHI AJISI KCCIICIOBAHUS CBOMCTB M3Y4aeMbIX (HTYP.
3HAKOMUTBCS C HCTOPUEH Pa3BUTHsI TEOMETPUH
3 [Tnomaau dhuryp 20 OgtafeBaTh NMEPBUYHBIME MPEICTABICHUSIME 00 00IIIEH Teopuun https://resh.edu.ru/subject/12/

ionaau (Mepsel), GopMyIupOBaTh CBOMCTBA IJIOIIAH, BBIICHATH UX
HarJISIIHBIA CMBICI. BBIBOANUTE (hOpMYIIbI IIJIOIIAIU TapajuiesorpamMmma,
TPEYroJIbHUKA, TPATEIUH U3 (POPMYJIBI TUIOMIAAN TPSIMOYTOJIbHUKA
(xBazpara). BeiBoguTh (hOpMyIIbI TUIOMIAAN BBITYKIIOTO YETHIPEX -
YrOJIFHUKA Yepe3 JUAarOHAIN U YToJl MeX Iy HUMH. HaxonuTs miomanm
buryp, n300paxEHHBIX Ha KJIeT4aToi Oymare, UCIIOJIb30BaTh pa30oueHne
Ha YacTH M ocTpoeHue. Pa3oupaTh mpuMephl HCIOIb30BaHHS
BCIIOMOTATEeNbHON TUIOIIAAN JJISl PEIIeHUs] TEOMETPUYECKHX 3a/1a4.
HaxonuTs momiany mogoOHbIX GUTyp. BEIYHUCISITE TUIOMIAIN pa3InIHbIX
MHOTOYTOJIBHBIX (puryp. PemaTs 3a1aun Ha MII0Ma1b C MPAKTUYECKUM
JloxassiBath Teopemy [ludaropa, ncrnonb3oBaTh €€ B IPAKTUUECKUX

5/
https://content.edsoo.ru/lab/su
bject/3/
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https://resh.edu.ru/subject/12/5/

BbIUKCICHUSIX. DOPMYIHPOBATH OINPEIEICHHS] TPUTOHOMETPHUYECKHUX
¢GyHKIUH OcTporo yria. BEIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHUS
B IIPSIMOYTOJIBHOM TpeyrosbHuKe. McciaenoBaTh COOTHOIIEHUS MEXKTY
CTOPOHAMH B IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriaamu B 45° u 45°; 30°
u 60°. Vconb3oBaTh (GOpMYIIbl TPUBEIACHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO JUIsl HAXO0KIEHUSI COOTHOLIEHUM MEXAY
TPUTOHOMETPUUECKUMHU (QYHKIIUSMU PA3IUYHBIX OCTPBIX YIJIOB.
[TpyMeHsITh MOTy4YEeHHbIE 3HAaHUSI U YMEHUSI IPU PELIEHUH NTPAKTUYECKUX
3a/1a4. 3HAKOMUTBCS C UICTOPUEH Pa3BUTHS T€OMETPUU

ITogoOusie
TPEYroJIbHUKH

23

IIpoBONUTH MOCTPOEHHUS C TIOMOIIBIO HUPKYJISL U IMHEUKH C
UCII0JIb30BaHue TeopeMbl Daseca U TeOpeMbl O IPONOPLUOHATIBHBIX
OTpE3Kax, CTPOUTh YETBEPTHIN MPONOPLUUOHAIBHBIA OTpe30K. IIpoBoauTh
JI0Ka3aTeJbCTBO TOrO, YTO MEINAHBl TPEYTOJIbHUKA IIEPECEKAIOTCS B
OJIHOM TOYKE, M HAXOAUTH CBSA3b C LICHTPOM MacC, HAaXOJUTh OTHOLIEHUE,
B KOTOPOM ME€JMaHbl AEIATCSA TOUKON UX nepe- ceuenus. Haxonure
10/100HbBIE TPEYTOJbHUKH Ha TOTOBBIX YEPTEXkKaX C yKazaHUEM
COOTBETCTBYIOLIMX MIPU3HAKOB N0J00Ms1. Pemmate 3a1aun Ha mog00HbIe
TPEYTOJIBHUKH C ITO- MOLIBIO CAMOCTOSITENBHOTO IOCTPOEHUS YEPTEKEN U
HaXO0KJCHHS MOJOOHBIX TPEYTroJbHUKOB. IIpoBOIUTH OKa3aTenbCTBA C
HCIIOJIb30BaHUEM NPU3HAKOB 1MOA00MS. Jloka3bIBaTh TpU MpU3HAKA

o 00us TPeyroyIbHUKOB. [IpUMeHATh nonyuyeHHble 3HAaHUS TPU
pELIEeHNH TEOMETPUUYECKUX U MPAKTUUYECKUX 3aJ]a4. 3HAKOMHTHCS C
MCTOPHUEHN pa3BUTHS F€OMETPUH. BBIBOIUTH TPUTOHOMETPUYECKUE
COOTHOUIEHUS B MPSIMOYTOJIBHOM TpeyroyibHUKe. MccnenoBars
COOTHOILLIEHUS MEXKY CTOPOHAMM B NIPSIMOYTOJIbHBIX TPEYTOJbHUKAX C
yriaamu B 45° u 45°; 30° u 60°. Ucnonb3oBath GopMyInbl NpUBEIECHUS U
OCHOBHO€ TPUT'OHOMETPUYECKOE TOKIECTBO JJIs1 HAXOKICHHUS.
COOTHOILIEHUHN MEXIy TPUTOHOMETPUUECKUMHU (DYHKLIUSIMHU PA3ITUYHBIX
OCTpBIX YIJIOB. IIpMeHATh OyuyeHHBIE 3HAaHUS U YMEHUS IIPU PEILICHUN
MIPAKTUYECKMX 3a/1a4. 3HAKOMUTBCS C ICTOPUEN Pa3BUTHS T€OMETPHH.

https://resh.edu.ru/subject/12/
5/
https://uchebnik.mos.ru/mater

ial/web app/3694

https://content.edsoo.ru/lab/su
bject/3/

14


https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://uchebnik.mos.ru/material/web_app/3694
https://uchebnik.mos.ru/material/web_app/3694

OKpy’>KHOCTH

23

DopMyJIUPOBATh ONPEACIICHUSA: OKPYKHOCTH, XOP/Ibl, TUAMETPA U
KacaTeJIbHOM K OKPYKHOCTHU. M3yuyaTh UX CBOWCTBA, IPU3HAKU, CTPOUTH
yeptexu. MccnenoBarh, B TOM YUCIIE UCTIONB3Ys IUPPOBBIE PECYPCHI:
OKPYKHOCTb, BHUCAHHYIO B YTOJI; LUEHTP OKPYKHOCTH, BIMCAHHOW B
YTOJI; paBEHCTBO OTPE3KOB KacaTenbHbIX. Mcnonb3oBath metoa I'MT st
JIOKA3aTeIbCTBA TEOPEM O MEePECCUCHUN OUCCEKTPHUC YTIIOB TPEYTroJIbHUKA
Y CEPEIMHHBIX MEPIECHANKYIISIPOB K CTO- POHAM TPEYTOJIbHUKA C
oMot I'MT. OBiageBaTs HOHATHSIMHI BIIMCAHHON U OIIMCAHHOMN
OKPY>KHOCTEH TPEeYroJIbHUKA, HAXOAUTh HEHTPbI ITHUX

OKpYXHOCTEH. Pemars OCHOBHBIE 3a/1a4M HA TOCTPOCHUE: YTIJIa, PABHOTO
JAHHOMY; CEpEIMHHOI0 MEPIEHANKYIISIPA JAHHOTO OTPE3Ka; MPSMOH,
IIPOXOSIIEH Yepe3 JaHHYI0 TOUKY U NEPHEHANKYJISIPHON JaHHOU Ipsi-
MOI1; OMCCEKTPHUCHI JAHHOTO YIJIa; TPEYTOJIbHUKOB 110 Pa3InYHbIM
aneMeHTam. @OopMyJIMpPOBATH OCHOBHBIE OIPEICIICHUS, CBSI3aH- HBIE C
yriamu B Kpyre (BIIMCAHHBIN yrol, IIeH- TpalibHbIi yron). Haxoauts
BIMCAHHBIC YTJIbI, ONUPAIOIINECS HA O- HY YTy, BBIYUCIISITH YTJIBI C
MTOMOILIbIO TEOPEMBI O BIIMCAHHBIX yIiIaX, TEOPEMbI O BHUCAHHOM
YETBIPEXYTOJILHUKE, TEOPEMBI O LIEHTPpAIbHOM yrJie. McciienoBars, B TOM
YHCIie C MOMOIIBI0 U(POBBIX PECYpPCOB, BIIMCAHHBIE U OMIHCAHHBIE
YETHIPEX- YTOJbHUKH, BEIBOJIUTH UX CBOMCTBA U MIPU3HAKH.
Vcnionb30BaTh 3TH CBOMCTBA M MPU3HAKHU NPU PEIICHUH 3a]a4.

https://resh.edu.ru/subject/12/
5/

https://s
damgia
.ru/

IToBTOpEHME U pe3epB

Pemrate 3a1a4n Ha MOBTOPEHHE, MIUTFOCTPUPYIOLIUE CBA3U MEXKIY
pa3IMYHBIMU YaCTAMU Kypca

https://sdamgia.ru/
https://uchebnik.mos.ru/mater
ial/web_app/3694

Juaenocmuueckue
pabomoi

Bcero

102
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YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
IMPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

I'eomerpus: 7 — 9 xi. / JI. C. AranacsH, B. @. byry3os, C. b. Kagomnes u ap. — M.:
IIpocsemenue, 2019.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

1. “Teomerpus, 8 kmacc. Temaruueckue tectol ., byry3oB B.®. u ap., M., “IIpocsemienue”,
2019

2. “Teomerpusi, 8 kmacc. J[lumaktuueckue warepuansl’., byryzos B.®. u gp., M.,
“IIpocBemenue”, 2019

3. “T'eomerpus, moypouHnsie pazpabotku, 8 kiacc”, byry3os B.®. u ap., M., “IIpocBemenue”,
2020

4. 3uB b.I'. «['eometpus, 8 xknaccey, Aumpaktuyeckue marepuansl, M., «[Ipocsemenuey, 2018

NUADPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. https://resh.edu.ru/subject/12/5/ (PDIII)
2. https://sdamgia.ru/ (CanamI'MA)
3. https://uchebnik.mos.ru/material/web_app/3694 (Bbu6muorexa MOIII)
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