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HOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJUH U3 OCHOBHBIX Pa3JI€JOB IIKOJLHON MaTeMaTUKU, UMEIOIIUNA CBOEH IIeJIbI0 00ECeYUTh U3yUeHUE
CBOMCTB U pa3MepoB (PUTyp, UX OTHOIICHUI ¥ B3aMMHOE PACIIOJIOKEHUE, ONUPAETCS Ha JJOTHYECKYI0, JOKa3aTEIbHYIO JIMHHUIO.
[{leHHOCTD M3yYeHHsI TEOMETPUHU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs 3aKII0YAETCS B TOM, YTO OOYYAIOLIUIICS YUUTCS
MIPOBOJIUTH JOKA3aTEIbHBIE PACCYXKACHUS, CTPOUTH JIOTMYECKUE YMO3AKIIOUEHHUs, JOKA3blBaTh WCTUHHBIE YTBEPKIACHUS U
CTPOUTh KOHTPOPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKAECHUS «OT MPOTUBHOIO», OTJIMYATH CBOMCTBA OT IMPHU3HAKOB,
(dopMynpoBaTh 0OpaTHBIE YTBEPIKICHUSI.

BTopoii 11enbro n3y4eHusi TEOMETPUU SIBISIETCS HCIIOJIb30BAHNE €€ KaK HHCTPYMEHTA IIPU PEICHUHU KaK MaTEMaTUYECKHUX,
TaK M MPAKTHYECKUX 3a/lad, BCTPEUAIOIIMXCA B pealbHOM Ku3HU. OOydaromuiicss AODKEH HAYYUThCS OINPEICIUTh
r€OMETPUYECKYIO QUTYPY, ONUCATH CIIOBAMH JAHHBIM YEPTEK UITU PUCYHOK, HAWTH ILJIOIIA (b 3€MEITLHOTO Y4acTKa, pacCUUTaTh
HEO0OXOAMMYIO JITTMHY ONTOBOJIOKOHHOTO Ka0ens uiim TpeOyemble pa3Mephl rapaxa Juisi aBTOMOOMIISl. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTENbHAS JTUHUS B U3yYEHUM reomeTpuu. IIpu pemieHnn 3agad mpakTUYECKOTrO Xapakrepa oOydarouiuiics
YUYUTCA CTPOUTH MATEMATHYECKHE MOJEIN PEAIbHBIX KU3HEHHBIX CUTyallUii, MPOBOAUTH BBIYUCIEHUS W OLICHUBATh
aJIeKBAaTHOCTB NIOJIyYEHHOTO pe3yJIbTaTa.

Kpaiine BaXHO MOOYEPKUBATH CBSI3M T'€OMETPUHU C JPYTMMHU YYEOHBIMU MpPEAMETaMU, MOTUBHUPOBATH HCIOIb30BAThH
ONpeaeeHUs] FeOMETPUUECKUX (PUTYp U MOHSTHI, JEMOHCTPUPOBATH MPUMEHEHHE MOTYYEHHBIX YMEHUH B (PU3UKE U TEXHUKE.
OTu cBsI3U HauOoliee SPKO BHUIHBI B TeMax «Bektopsl», « TpUrOHOMETpHUYECKHE COOTHOLIECHUSD», «MeToJ KOOpauHaT» U
«Teopema [Tudaropay.

VYyeonnlii kypc «I'eomMeTpush BKIIOYAET CIAEAYIONINE OCHOBHBIE pa3/elibl cojiepkanus: «I eomeTpuueckue PUrypsl U ux
CBOMCTBa», «l/3MepeHne reOMETPUYECKUX BEIUYNHY», «JleKapTOBbl KOOPAMHATHI HAa IUIOCKOCTH», «BEeKTOph», «JIBHKEHUS
IocKocTy, «IIpeodpazoBaHus Mog00Ms.

Ha u3ydenue yuebHoro kypca «I'eomerpus» orBogutcst 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeJienio), B 8 kinacce
— 68 vacoB (2 yaca B Henedo), B 9 kitacce — 68 yacos (2 yaca B HefIelIO).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

HauanbHble noHATHA reoMeTpun. Touka, ipsiMast, OTpe30K, Jyd. YTroia. Buasl yrios. BepTukanbHble U CMEKHBIE YIVIBL.
buccekrpuca yrina. JJomanas, MEHOroyroiasHuk. [lapaiieapsHOCTs M IEPIEHAUKYIIAPHOCTD MIPSMBIX.

Cummetpuunblie Qurypsl. OCHOBHBIE CBOKMCTBA OCEBOM cUMMeETpHH. [IpuMepsl CHMMETpUN B OKPYIKAIOIIEM MUPE.

OcCHOBHBIE TIOCTPOEHUS C IOMOILBIO LUPKYJIS U InHeHKU. TpeyronbHuk. BricoTa, Meanana, buccekTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa U IPU3HAKU PAaBHOOEIPEHHOr0 TPEYroyibHUKA. [[pru3Haku paBeHCTBa TPEYTrOIbHUKOB.

CBOMCTBA 1 NIPU3HAKK NMAPAIIIENBHBIX NPAMBIX. CyMMa yIJI0B TPEYrOJIbHUKA. BHENTHME yTIIbI TPEYTOJIbHUKA.

[IpssmMoyrosibHBI TpPEYTrOabHUK. CBOWCTBO MENHMAaHbl MPSMOYTOJIBHOTO TPEYTrOJIbHMKA, MPOBEAEHHON K THMIOTEHY3E.
IIpu3HaKu paBeHCTBA NPSAMOYTOIbHBIX TPEYTOJbHUKOB. [IpSMOYTONBHBINA TPEYTOJIBHUK C yIJIoM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOW, TeopeMa O OOJIbIIEM YIJIE U
OoJbLICH CTOPOHE TPEYroybHUKA. [IepneHIuKyIsap 1 HaKJIOHHAS.

I'eomeTpuueckoe MecTo ToYeK. buccekTpurca yria u CepeIMHHbBINA NEPIEHAUKYJIISAP K OTPE3KY KaK TEOMETPUUECKHE MECTA
TOYEK.

OKpy>KHOCTb U KpyT, XOpJla U JUaMEeTp, UX CBOICTBA. B3anMHOe pacronoxeHne OKpy>KHOCTH U nipsimoid. KacaTenbHas u
CeKyIlas K OKpy>KHOCTH. OKpYy>KHOCTb, BIINCAHHAS B yroJl. BircanHas u onrcanHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YereipéxyronpHauku. IlapamnenorpamMm, ero mnpu3Hakd U CcBoMCTBA. YacTHblE ciaydaud IapajjieorpaMMOB
(IpsMOYTOJBHUK, pOMO, KBaJpaT), UX MPU3HAKK U cBoiicTBa. Tpameuus, paBHOOOKasi Tpamnenus, e€ CBOWCTBA U MPU3HAKHU.
[IpsimoyronbHast Tpanenus.

Meton ynsoenust menuansl. LlenTpanbHas cumMerpus. Teopema Daineca 1 TeopeMa 0 MPONOPLHOHATIBHBIX OTPE3KaXx.

CpenHue TMHUU TpeyroibHUKA U Tpaneuuu. LleHTp Macc TpeyrosibHuKa.



[Tonobue TpeyrodpHUKOB, KodpdunueHT moaoous. Ilpuznaku mogoOusi TpeyrojJbHUKOB. [IpuMeHeHue moaodus npu
PEICHUH MPAKTUYECKUX 3a/1a4.

CaoiicTBa miomajei reomerpudeckux guryp. @opmMyisl i TUIOMAAN TPEYTOJIbHUKA, MapajiesorpaMma, pomoOa u
Tpaneunu. OTHOIIEHUE TUIOMIAeH MOJOOHBIX DUTYD.

Brruucnenue miomajei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM Oymare.

Teopema Iudaropa. [lpumenenue reopems [Tudaropa npu penreHun MpakTUYECKUX 3a/1a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO YTJIa MPSIMOYTOJIBHOTO TpeyroibHuKa. OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
Tpuronomerpudeckue Qynkun yriaos B 30, 45 u 60°.

Brricannblie U IeHTpaibHbIC YIJIbI, TOJI MEXAY KacaTeIbHOU U XOPJ0M. YTIIbI MEXKIY XOpJaMy U CeKylIIuMu. Briiicanubie
U OIKMCAaHHbIE YETHIPEXYTONbHUKU. B3anMmHOe pacrosnoxkeHue AByX OkpyxkHoctei. Kacanme oxpyxkHocteil. OO6miue

KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI TPUBEIACHHUS.

Pemenne tpeyronpHuKOB. TeopeMa KOCMHYCOB M TEOPEMA CHHYCOB. PenieHne npakTudecKux 3a1a4d ¢ UCMOJIb30BaHUEM
TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanme moaoous. [logodre coOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O TpPOM3BENEHUM OTPE3KOB XOpJI, TEOPEMBI O IMPOU3BEAECHUU OTPE3KOB CEKYLIUMX, TEOpEMa O KBaapaTe
KacaTeJIbHOM.

Bekrop, nnuHa (MOAynb) BEKTOpA, COHANpPABICHHBIE BEKTOPHI, IPOTUBOIOJIOKHO HAIPABICHHBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIMK HAJl BEKTOpaMu. Pa3nokeHue BeKTopa o AByM HEKOJUIMHEAPHBIM
BekTopaM. KoopauHatel Bekropa. CkanspHOE NPOU3BEIECHUE BEKTOPOB, IPUMEHEHHUE I HAXO0KIEHU JUIMH U yTJIOB.

JIekapTOBbI KOOPAMHATHI HAa IVIOCKOCTH. Y pPaBHEHUS IIPSMOU U OKPYKHOCTU B KOOPJAMHATAX, IEPECEUCHUE OKPYKHOCTEN
U IIpsAMBIX. MEeTOA KOOPAUHAT U €T0 IPUMEHEHHUE.

IIpaBuibHBIE MHOTOYTOJNBHUKHU. JlnuHA OKpykHOCTH. ['pagycHas u paguaHHas Mepa yIvId, BBIYMCICHHE IUIMH JYyT
OKpyx)HocTel. [Inomane kpyra, cekropa, CerMeHTa.



JIBVOKEHUST TUIOCKOCTH W BHYTpPEHHUE cUMMeTpun (Guryp (dJeMeHTapHbie TpenctaBienus). [lapamienbHbiii mepeHoc.
IToBopor.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBLI YYEBHOI'O KYPCA «I'EOMETPUS HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUS IPOrPaMMbI yueOHOro Kypca «I'eoMeTpHrs» XapaKTepU3yOTCs:

1) maTpuOTHYECKOE BOCIIUTAHUE:

MPOSIBICHHEM HHTEpeca K MPOILIOMY W HACTOSIIEMY POCCHICKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K
JTOCTHXKEHUSAM POCCHICKMX MAaTeMaTHKOB M POCCHICKON MaTeMaTHYECKOW IIKOJIBI, K MCIIOJb30BAHUIO TUX JOCTHKCHHU B
APYTHX HAayKax M IPUKIAIHBIX cdepax;

2) rpazkIaHCKOe H IYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BEITIOJIHEHHIO 00S3aHHOCTEN IPaXkIaHMHA M PeaIM3aliy €ro Ipas, MPEICTaBIeHUEM O MATEMATHUECKMX
OCHOBaX (PYHKIIMOHMPOBAHMS Pa3IMYHBIX CTPYKTYp, SBICHHM, MPOIEAYpP TI'PakKIaHCKOro oOInecTBa (HAIPUMEpP, BBHIOOPHI,
OIPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO STHUCCKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPHUMEHCHUEM JOCTHKCHHUN HAYKH,
OCO3HAaHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IIPHUHIIUIIOB B IEATEIBHOCTH YUEHOIO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE yd4acTHE B PELIEHHU NPAKTHYECKUX 3alad MaTeMaTHYeCKOM HaIrpaBIEHHOCTH, OCO3HAHHEM
Ba)KHOCTH MaTeMaTHYECKOro 00pa30BaHMs Ha IPOTSHKEHUH BCEH JKU3HU ISl YCIIEUIHOM MPO(pECCHOHAIBLHON AEATEILHOCTH U
pPa3BUTHEM HEOOXOIMMBIX YMEHHI, OCO3HAHHBIM BBHIOOPOM M ITOCTPOCHHEM WHIUBHIYaIbHOM TPAaeKTOpHMH OOpa3OBaHUSA U
’KM3HEHHBIX TUIAHOB C YYETOM JTHUYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBLHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTEMaTHUYECKHX OOBEKTOB, 3ajad, pEIICHHH,
pacCyKIEHHI, YMEHUIO BUIETH MATEMATHYECKHE 3AKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMSI:

OpHMEHTAIMeH B JEATEIIbHOCTH Ha COBPEMCHHYIO CHCTEMY HAYYHBIX MPEJCTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS YeJIOBEKa, IPUPOJIBI U OOIIECTBA, TOHUMAaHHEM MaTeMaTHYSCKON HayKH Kak cepbl YeI0BEUECKOM e TeIbHOCTH,



ATanoB €€ pa3BUTUA M 3HAYMMOCTH JUIA PA3BUTUSA LMBUWIM3ALMHU, OBIAJACHUEM SA3BIKOM MAaT€MaTHKH U MaTEeMaTHYECKOU
KyJIbTYPOU KaK CPEACTBOM IO3HAHUS MUPA, OBJIAJECHUEM IIPOCTEUIIIMMHI HABBIKAMU UCCIIEI0BATEIbCKON AEATENBHOCTH;

6) puzuueckoe BocnuTanue, GopMUpoOBaHNE KYJIbTYPbI 310POBbS H IMOIMOHATIBLHOTO (JIATONIOIYYHSI:

TOTOBHOCTBIO MPUMEHATh MaTEMaTUUYECKUE 3HAHMS B MHTEPECAX CBOErO 3J0POBBS, BEAEHUS 3I0POBOr0 00pasza >KU3HU
(3mopoBOoe TNHUTaHME, COANAHCUPOBAHHBIM PEXHUM 3aHATUA W OTAbIXa, peryjsipHas (usnueckas aKTHUBHOCTB),
c(hOpMHPOBAHHOCTBIO HaBbIKa pe(IeKCHH, TPU3HAHUEM CBOETO MPaBa Ha OIIHUOKY U TAKOT'O K€ MpaBa APyroro 4eaoBeKa;

7) 3K0JI0THYECKOE BOCTINTAHHE:

OpUEHTallMe Ha NMPUMEHEHHE MaTEeMaTHUUECKUX 3HAHWM JUIsl pelleHus 3ajad B 00JIaCTU COXPAaHHOCTU OKpY:Karollen
Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB M OIIEHKM HX BO3MOXKHBIX IOCJIEACTBUU HJs OKpPY’KAIOIIEW Cpelbl, OCO3HAHUEM
rJI00aJIBHOIO XapaKTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEH UX PELICHUS;

8) amanTanus K H3MEHSIOIHMCS YCJIOBHSIM COIUAIBLHON M NPUPOIHON Cpe/bl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBMSX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH YEpE3
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS y JIPYTUX J0Jel, mpuoOpeTaTb B COBMECTHOM €ATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HE0OXO0IUMOCTHIO B (DPOPMUPOBAHUY HOBBIX 3HAHUM, B TOM YKCIIe OPMYIHPOBATH UJIEU, TIOHATHS, TUIIOTE3bI 00 00BEKTAX
U SBJICHUSIX, B TOM 4YHCJIE paHEe HEU3BECTHBIX, OCO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEM,
ILUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYallMI0 KaK BBI3OB, TPEOYIOMIMIA
KOHTPMEP, KOPPEKTHUPOBATh MPUHUMAEMbIE pEUICHUS U NEUCTBUS, (OPMYIUPOBATh U OLEHUBATH PUCKU U TMOCIEACTBUS,
(hopMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATDI
Ilo3HaBaTebHBbIC YHUBEPCAIbHBIC YUeOHbIE 1efiCTBUSA

Ba3oBble Jjoruyeckue a1eiicTBUA:



BBISIBIISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMATHUYECKUX OOBEKTOB, MOHSATHH, OTHOLICHUNA MEXITY
HNOHATUSMHU, (HOPMYJIUPOBATH OMNpPENCICHUS TOHSITHM, YCTaHABIMBATH CYLIECTBEHHBIM NpPHU3HAK KiacCU(UKAIIH,
OCHOBaHMUS /1J1s1 0000IIEHHS U CPABHEHUSI, KPUTEPUU TTPOBOJIUMOTO aHAIN3;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BLIBATh CYXKJICHUS: YTBEPAUTEIbHBIC U OTPULIATEIbHBIC, CIUHUYHBIC,
YacTHBIE U 00IIKe, YCIOBHBIE;

BBISIBIIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEYHs B (pakTax, JaHHBIX, HAOIIOMCHUIX H
YTBEPXKJICHUSX, TpeIJIaraTb KPUTEPUU JJIS BBISBICHUS 3aKOHOMEPHOCTEN U MIPOTUBOPEUUIA;

JIeNaTh BBIBOJIBI C UCTIOIB30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHUM, YMO3aKITIOYECHU N
10 AaHAJIOTHH;

pa30OupaTh JO0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHUH (IIPSAMBIC U OT MPOTHUBHOTO), TPOBOJIUTH CAMOCTOSATEIHHO
HECJIOKHBIE JI0KAa3aTeIhCTBA MAaTeMAaTHYECKUX (PAKTOB, BBICTpAWBATh ApPTyYMEHTAIlMI0, MPUBOJIUTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh CIOCO0 pemieHus yueOHOM 3amaud (CpaBHUBATh HECKOJIbKO BAapHAHTOB pPEIICHHS, BHIOMpaTh Haubosee
MTOIXO/ISIIANA ¢ YIETOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPUCB).

Ba3oBblie ucciienoBarejbcKkue 1eCTBUA.

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEIOBATENbCKUM UHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH BOMPOCHI, (PUKCUPYIOLIKE
MPOTUBOpPEYHE, MPOOIEMYy, CaMOCTOATEIbHO YCTaHaBIMBAaTh MCKOMOE U JlaHHOE, (OPMUPOBATH THUMOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

IPOBOAUTH MO CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY HECJIOXKHBIA SKCIEPUMEHT, HEOOJbIIOE MCCIEI0BaHUE TI0
YCTaHOBJICHUIO 0COOEHHOCTEN MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTENH 00BEKTOB MEKIY CO00i;

CaMOCTOSITENIbHO (DOPMYIHPOBATH 000OIIEHNS 1 BHIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHNUS, UCCIIEI0BaHuS,
OLICHHBAThH JOCTOBEPHOCTb MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB M 00OOIICHHUI;

IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MpOIECCa, a TaKKE BBIIBUTATh MPEANOJIOKEHUS O €ro pa3BUTUU B HOBBIX
YCIOBUSIX.

PabGora ¢ undgopmanmeii:

BBIABJIATh HEAOCTATOYHOCTH U M30BITOYHOCTH I/IH(I)OpMaLII/II/I, JaHHBIX, H€O6XO,Z[I/IMBIX AJI1 pCIICHUA 3aJa4u,



BBIOMpATH, AHAJIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO PA3NTMUHBIX BUIOB U (HOpM
IPEACTABIICHHUS;

BbIOMpaTh (hOpMy IIpeICTaBlIeHUs] UHPOPMAIIUK U WLTIOCTPUPOBATH PEIIaeMble 3a/I1a4l CXEMaMHU, AuarpaMMaMu, HHOM
rpaduKoil 1 IX KOMOWHAIIUSMH;

OLICHUBATh HAJEKHOCTh HMHPOPMALMH MO KPHUTEPUAM, IMPEIOKEHHBIM YUYUTEIEM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSTEIIBHO.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble IleﬁCTBHH:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKACHUS B COOTBETCTBUHU C YCIOBHUSIMU U LIETIAMHU OOLIEHUS, ICHO, TOYHO, IPaMOTHO
BBIPAXXATh CBOIO TOYKY 3PEHHSI B YCTHBIX M HMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pPEIICHUs 3aJayH,
KOMMEHTHPOBATh NOJyYEHHBIN PE3YJIbTAT;

B X0/1€ 00CY>KJIEHUs 337]aBaTh BOIPOCHI 110 CYLIECTBY 00CYX AAaEMOU TEMBbI, TPOOJIEMbI, peIaeMO 3a/1auu, BHICKA3bIBaTh
UJIEM, HALIEJICHHBIE HA IIOMCK PEUIEHUs, CONOCTABISATh CBOU CYXKJIEHUS C CYKIECHUSMH IPYTMX YYaCTHUKOB JUAJOra,
0OHapy>KUBATh pa3IMUMe U CXOJCTBO MO3ULIUHN, B KOPPEKTHON (popme GopMyIMpOBATH pa3HOTIACHs], CBOM BO3PAKEHUS;
MPEACTABIATh PE3YNbTAThl PELICHUS 3aJauyM, HKCIIEPUMEHTA, UCCIEAOBaHMS, MPOEKTA, CAMOCTOSITENBHO BbIOMpATH
(opMat BBICTYIUIEHHS C YYETOM 3a/1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH;

NOHMMaTh M HCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHON M WHAMBHUAYaJIbHOM pabOThl MpH pPEIICHUU Y4YeOHBIX
MaTEMaTUYECKHX 3a]1a4;

NPUHUMATD 1[€JIb COBMECTHOM JESATENIbHOCTH, TUIAHUPOBATh OPraHU3aLMI0 COBMECTHON padOThI, pacpeessiTh BHUIbI
paboT, ToroBapuBaThCs, 00CYXKIATh MPOIIECC U PE3yIbTaT PabOTHI, 0000IIaTh MHEHUS] HECKOJBKUX JIFOICH;
y4acTBOBaTh B TpynmnoBbIX (opmax padboThl (0OCykKIeHus, OOMEH MHEHHMSIMH, MO3TOBbI€ IITYPMblI U JpYTrue),
BBITIOJTHSATH CBOIO YaCTh padOThI U KOOPAUHUPOBATH CBOU JEHCTBHUSA C APYTUMH YICHAMH KOMaH/Ibl, OLICHUBATh KA4€CTBO
CBOETO BKJIa/ia B OOIIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

PeryasiTuBHbIe yHUBepCcAJIbHbIC YUeOHbIE AelCTBHUA

Camoopranusanus:



e CaMOCTOSITEIBHO COCTABJIATH IJIaH, AJITOPUTM PEIICHUs 3a7a4u (MU €ro 4acTh), BHIOUPATH CIIOCO0 pelIeHUs ¢ y4ETOM
UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C
y4ETOM HOBOM MHGOpPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBI HHTEJLJIEKT:

e BJIJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI IIPOLIecca U pe3yJibTaTa pelieHrss MaTeMaTHYeCKON 3a1aui;

e IIPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 33a4l, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh HA
OCHOBE HOBBIX 00CTOSTEIHCTB, HAWJECHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICGHUMBATh COOTBETCTBHE pE3yJIbTaTa JESITEIbHOCTH IIOCTABJICHHOW IENM M YCIOBUSIM, OOBSCHATH IPUYUHBI
JOCTUKEHUS UM HEJIOCTUKEHUS 11€JTH, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koHIy 00yueHus B 7 kiaacce o0yyaroluiics MOIYYUT CIAEAYIOUINE IPEAMETHbIE PE3yIbTaThl:

Pacnio3HaBaTh H3y4eHHbIE TE€OMETpUYECKHME (UTYpBI, OMNPENETsATh HMX B3aUMHOE paCHOJIOKEHHE, H300paxarhb
reOMETPUYECKHUE (PUTYPBI, BBINOIHATh YEPTEKHU MO YCIOBHIO 3a/1auu. M3MepsaTh JIMHEWHbIE U YIJIOBbIE BEIMYUHBL. Pemarsb
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTh rpyOyI0 OLICHKY JJUHEMHBIX U YTJIOBBIX BEJIMYHMH MPEIMETOB B PEAIbHOM )KU3HH, pa3MEPOB IMIPUPOJHBIX OOBEKTOB.
Paznuuatek pazMepsl 3TUX 0OBEKTOB MO MOPSIIKY BEIUYUHBI.

CtpouThb 4yepTekKu K FTEOMETPUUECKUM 3aa4aM.

[Tonb30oBaThcAd MNpU3HAKAMHU PABEHCTBA TPEYrOJIbHUKOB, HCIOJb30BaTh MNPHU3HAKKM M CBOMCTBAa PaBHOOEIPEHHBIX
TPEyTOJBHUKOB IIPU PEIICHUH 3a1a4.

IIpoBOAUTE TOTMYECKUE PACCYKIECHUS C UCTIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCAd NpHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM MEAMAaHbI, MPOBEAEHHOM K
THUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Onpenenars napaieIbHOCTh MPSAMBIX C IMOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU cekylas. Onpenensirsb
NapajIeIbHOCTh MPAMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUNA OT TOYEK OJHOW MPSMOU 10 TOUEK APYTrOM MPSIMOM.



Pemats 3amaun Ha KiieT4aToi Oymare.

[IpoBONTh BBIYKCIAEHUS M HAXOAUTh YHUCJIOBbIE M OYKBEHHBIE 3HAYEHHs YIJOB B TE€OMETPUYECKUX 3aJadax C
HCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IPH IIEPECEUEHUH ABYX
ITapaJuIeNIbHBIX MPSAMBIX CEKyIlen. Pemars npakTnyeckue 3a1aun Ha HaX0XKJACHUE YTIIOB.

Bnagerb mnoOHATHEM TI€OMETPUYECKOIO MeCTa TOYEK. YMEThb ONpeleisTh OHCCEKTpUCY YIVIa U CEpeAUHHBIN
IIEPIICHIUKYJISP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOYEK.

@opMyJIMPOBATH ONPEAEIICHUS OKPYKHOCTH M KPYyTra, XOpAbl U IMaMEeTpa OKPYKHOCTH, MOJIb30BATHCS UX CBOMCTBAMU.
YMeTh NPUMEHATH ITU CBOMCTBA MPU PEIICHUN 3a]1a4.

Brnagets noHsATHEM OMMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaxoauTh €€ 1eHTp. [lonb3oBarbes pakramu
O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHUKA [IEPECEKAIOTCS B OJJHON TOUKE, U O TOM, YTO CEPEIUHHBIE MEPIEHANKYIISPHI K
CTOPOHAM TPEYIrOJIbHUKA IIEPECEKAIOTCS B OJJHOM TOUKE.

Bnagere moHsTHEM KacaTelnbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O MEPHEHIUKYISIPHOCTH KacCaTeIbHOM M
panuyca, IpOBEAEHHOTO K TOYKE KaCaHMUs.

ITonp30BaThCA MPOCTEUIIMMHU TEOMETPUUECKUMH HEPABEHCTBAMU, IOHUMATh UX NPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHE MOCTPOEHUS C TIOMOLIBIO LIUPKYJISI U JIMHENKH.

K koHIty o0ydenus B 8 kiacce o0ydaromuiics MOIYYUT CASAYIONINE MPEAMETHBIE PE3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJbBI YETBIPEXYTOJBHUKOB, MX DJJIEMEHTHI, IOJb30BaThCA HX CBOMCTBAMHU INPHU PELICHUH
r€OMETPUYECKUX 3a/1a4.

IIpuMeHATh CBOMCTBA TOUKH MEPECEUEHUS MENAH TPEYTOJIbHUKA (LIEHTpa MacC) B PEILICHUH 3aa4.

Bnaners noHsitueM cpeiHEN JIMHUN TPEYTOJIbHUKA U TPAIICLIUU, TPUMEHSATh UX CBOMCTBA IPU PELICHUN TEOMETPUUECKHUX
3aga4. llonp3oBarbecs Teopemor daneca M TeOpeMOW O MNPONOPLUUOHAIBHBIX OTPE3Kax, NPUMEHATh UX U PELICHUs
MPAKTUYECKUX 3a7a4.

[IpuMeHsATh TpU3HAKKU M0J00US TPEYTOJIBHUKOB B PEIICHUU T€OMETPUUECKUX 3aau.

[Tonb3oBaThesa Teopemoit [ludaropa st penieHrus reoMeTpUUecKuX U NpakTuueckux 3a1ad. CTpouTh MaTeMaTHUECKYHO
MOJENb B IPAKTUUECKUX 3a/1a4aX, CAMOCTOSITEIBHO AENIATh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JIJIUHBI.



BrnaneTs NoHITHUAMEU CUHYCA, KOCUHYCA M TAHT€HCA OCTPOTO YTila MPSAMOYTOJIBHOTO TpeyrojbHuKa. [10J1b30BaThCS 3TUMU
MOHATHUSIMM JJ1s1 PEIICHUS] TPAKTUYECKUX 3a/1a4.

Beraucnars (pa3nanuHbIMUA cioco0aMu) IIONIAAb TPEYTOJIbHUKA M IIOMIAAM MHOTOYTONBHBIX (Uryp (MONB3ysACh, TJIC
HEO00XO0JIUMO, KAIbKYIATOPOM). [I[pUMEHSTh OTyUYeHHbIE YMEHHUS B TPAKTUUECKUX 3a/1auax.

Bnagere moHATHSMU BIUCAHHOTO W LEHTPAIBHOIO yIJIa, UCMHOJIb30BaTh TEOPEMBI O BIMCAHHBIX yIIaX, YTJIAX MEKIY
XopJilaMH (CEKYIITMMU) U yTJIe MEXKIy KacaTeJIbHOW U XOPJI0H IIPH PEIICHUH T€OMETPUUECKUX 3a/1ay.

Bnagetp moHATHMEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTH CBOMCTBA OIMHMCAHHOTO YETHIPEXYTOJbHUKA IIpHU
pEILIEHNH 3a1a4.

[IprMeHSTh MOJIydYeHHBIE 3HAHHMS HA MPAKTUKE — CTPOUTh MATEMATHYECKHE MOJEIH ISl 3a]a4 PEaJbHOM >KU3HU U
MIPOBOAUTL COOTBETCTBYIOIIME BBIUYMCICHUS C MPUMEHEHUEM MOAOOUS U TPUTOHOMETpUM (IOJB3YACH, TJA€ HEOOXOAMMO,
KaJTBKYJISITOPOM).

K xonimy oOy4ernus B 9 kj1acce 00y4Jaromuics MOYIUT CICAYIOIINE MPEIMETHBIC PE3yIbTaThI:

3HaTh TPUTOHOMETpUYECKUE QYHKIIUU OCTPBIX YIJIOB, HAXOJAUTH C UX MTOMOIIBIO PA3JIMUHbBIC AJIEMEHTHI MPSIMOYTOJILHOTO
TPEYTOJIbHUKA («pelIeHrnEe MPSIMOYTOIbHBIX TPEYTrOIbLHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYJATOPA) JUIMHBI U YTJIbI JJIsI
HETAOJMYHBIX 3HAYCHHH.

[Tons3oBaThes  GopMysIaMH TIPUBEACHUS M OCHOBHBIM TPHUTOHOMETPHUYECKUM TOXKIECTBOM JIJII  HAXOXKICHUS
COOTHOIIEHUN MEXK]Ty TPUTOHOMETPUUECKUMU BEIIMYMHAMM.

Hcnonb30BaTh TEOpEMBbl CHHYCOB U KOCHMHYCOB JJISl HAXOXKACHUS Pa3IMYHBIX 3JIEMEHTOB TPEYroJibHUKa («pEIlIeHHE
TPEYTOJLHUKOBY ), MPUMEHSTh UX MPHU PEIICHUU TEOMETPUUECKUX 3a/1ad.

Brnanerr moHsATHSIMU TpeoOpa3oBaHMs IMOJ00MSI, COOTBETCTBEHHBIX JJIEMEHTOB MOJ00HBIX ¢uryp. Ilonbp3oBarbes
CBOMCTBaMU MOJ00MS TTPOU3BOJILHBIX (UTYDP, YMETh BBIUUCIISTH JUIMHBI U HAXOAUTH YTJIbI Y MOA00HBIX puryp. [TpumensTsh
CBOMCTBA MOIO0MS B IPAKTUUECKUX 3a7a4aX. Y METh IPUBOIUTH MTPUMEPHI TTOJTOOHBIX (DUTYP B OKPYIKAIOIIEM MHPE.

[Tosmp30BaThCAd TEOpEMaMHU O MPOU3BEACHHM OTPE3KOB XOpA, O IPOU3BEICHUM OTPE3KOB CEKYyUIUMX, O KBaJpare
KacaTeJIbHOM.

[Tonp30BaThCsd BEKTOpaMHU, IOHHUMATh HMX TEOMETPUYECKHH M (PU3UYECKUM CMBIC], MPUMEHITh WX B PEIICHUU
reoMeTpUYeCKUX U pu3nueckux 3aaad. [[pumMeHsaTh cKaasipHOe MPOU3BEICHUE BEKTOPOB sl HAXOXKISHUSI IJTUH U YTJIOB.



[Tonp30BaTHCS METOAOM KOOPIMHAT HA IIOCKOCTH, TPUMEHSATD €r0 B PEIICHUH T€OMETPUICCKUX U MPAKTHUECKUX 3a71a4.

Branets moHATHSME TPAaBUIILHOTO MHOTOYTOJIHUKA, JUTHHBI OKPYKHOCTH, IJTUHBI YT OKPYKHOCTH U PaJHaHHOU MEPhI
yIJia, yMETh BBIUUCIATH TUIOMIAAh KPYyTa U €ro YacTel. [[puMeHsTh molydeHHbIC YMEHUS B TPAKTUYECKUX 3a/1adax.

HaxonuTth ocu (MM IEHTPI) CHMMETPUHN (DUTYP, IPHUMEHSTH JIBH)KCHHS TUIOCKOCTH B TIPOCTEHIITNX CTydasX.

[IprMeHATh MOJy4YeHHBIC 3HAHUS HAa MPAKTHKE — CTPOMTh MAaTeMaTHYECKHE MOJEIH JUIS 3ada4 PEaIbHOM >KHU3HH U
MIPOBOJAUTH COOTBETCTBYIOIINE BBIYMCICHHUS C MPUMEHEHHEM IOJI00MS W TPUTOHOMETPUUYECKUX (PYHKIMH (ITOJB3YSICh, T
HEO0O0XO0IUMO, KATBKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB
HanmeHnoBaHue pa3aesioB U TeM JyiekTpoHHbBbIE (IU(PPOBBIE)
Ne n/m KonTposbHbie
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
[Ipocreiimme reome eckue
1 Hf CBZIZP(I:I;IBP; IF/I31\Z: T:Hﬂﬂqe F::MS)FHII:I}:{I:;IKI:IX 14 bubmoreia HOK
' P P https://m.edsoo.ru/7f415e2e
BEJINYMH
bubmuoreka [[OK
2 Tpeyrobkir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapaienpHbIe IPSAMBIE, CYMMa YIJIOB 14 1 bubnuoreka LIOK
TpeyroJibHUKa https://m.edsoo.ru/7f415e2e
4 Oxpy>kHOCTb U KpyT. 'eomeTpuueckue 14 1 bubnuoreka [IOK
MMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bu6mmoteka [IOK
S TosTopenue, 06odmenue snanuit 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4



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 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acosB

JaekTpoHHbIe (HU(POBHIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI
N bu6mmoreka [IOK
1 | 12 1
STHPeXyTOTBIHEH https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOA0OHbIE 15 1 Bubmorexa TOK
P ’ https://m.edsoo.ru/7f417e18
TPEYTOIbHUKH
[Inomans. Haxoxaenue miomanei
3 Tpe TOJ?I)HI/IKOB u f/[HOI‘O FOJITHSIX ¢bur 14 1 bubnuorexa LIOK
pey Y b https://m.edsoo.ru/7f417e18
[Tnomanu momgoOHBIX Guryp
4 Teopema I[Tucdaropa u Hauana 10 1 bubnuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIubl B OKPY>KHOCTH. BrincanHsie u
5 OIHMCAaHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [IOK
Kacarenbnsle k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEU
. bu6mmorexa [JOK
6 Tosropenne, 0bodmene snanmii 4 . https://m.edso0.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 6



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

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acosB

JaekTpoHHbIE (HU(POBHIE)

Ne i/ KoHnTpoJubHbIe
NPOrpaMMblI Bcero o0pa3oBaTe/IbHBIE pecypchl
padoThI
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubmmoreka [IOK
CUHYCOB. Penienne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 bubnnorexa HOK
COOTHOUICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
bub6mnoreka [IOK
1
4 JlekapTOBbI KOOPAMHATHI Ha IIIOCKOCTH 9 https://m.edsoo.ru/7f41a12c
[IpaBusIbHBIE MHOTOYTOJIBHUKY. J[Ha
5 of YKHOCTH U TIIO ya b KpyTra g 8 bubnmorexa [IOK
Py IH Ilv pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomaaeit
bu6mmoreka [IOK
6 JlpmkeHis wiockocTa 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS 7 2 bubnuoreka [JOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 6



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

YYEBHO-METOINYECKOE OBECIHEYEHHUE OBPA30OBATEJIBHOI'O
INPOLHECCAOBA3BATEJIBHBIE YHEBHBIE MATEPHAJIBI VIS YYHEHUKA

* MaTtemaruka. ['eomeTpus: 7-9-e kitaccel: 0a30BbIi ypOBEHB: YUeOHHK, 7-9 Kitacchl/
Aranacsu JI.C., byty3os B.®.,Kagominies C.b. u apyrue, AKiimonepHoe o0I11ecTBO

«HSI[&TCJIBCTBO «HpOCBGHIGHI/IG»

METOANUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHE

bubmuoreka I{OK https://m.edsoo.ru/
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