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INOACHUTEJIbBHASA 3AIIMCKA

['eomeTpus Kak OJIMH W3 OCHOBHBIX Pa3/I€JIOB IMIKOJIBHOW MATEMAaTHKH, UMEIOIINI
CBOCH IIeNbI0 00ECTIeYuTh U3YUYEHHE CBOMCTB M pa3MepoB (UTYp, UX OTHOIICHUU U
B3aMMHOE PACIOJIOKEHUE, OMUpAeTCsl Ha JIOTUYECKYIO, [I0Ka3aTEeJIbHYIO JIMHHMIO.
[leHHOCT, M3yYEeHHsS TEOMETPUM HAa YPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHUs
3aKJII0YAeTCsl B TOM, 4YTO OOYyYarOUIMHCA YYWUTCA MPOBOJUTH JOKA3aTEJbHBIE
pacCyXJ€Husl, CTPOUTh JIOTUYECKHE YMO3aKJIIOYEHHUs, JIOKA3bIBaTh HCTUHHBIE
YTBEPXKJICHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKIACHUS «OT
IPOTUBHOIO», OTJIWYaTh CBOMCTBA OT MPHU3HAKOB, (GOPMYIHPOBATH OOpaTHBIE
YTBEPKIACHUS.

BTopoii uenp0 M3y4eHUsS TEOMETPUM SIBISETCS MCIOJIB30BAHUE €€ Kak
WHCTPYMEHTa MpPH PEUICHUH KaK MaTeMaTHYeCKUX, TaK MU MPaKTUYECKHUX 3ajiad,
BCTPEYAIOIINXCS B peasibHON KU3HU. OOyJaronuics JODKEH HayIUThCsl OTPEICTUTh
reoMeTpUYEeCcKyo (purypy, onucarh CI0OBaMH JAHHBIM YEPTEXK WIM PUCYHOK, HAUTHU
IJIOIIAb 3€MEJIBHOI0 Y4acTKa, pacCUUTaTh HEOOXOUMYIO IJTMHY ONTOBOJOKOHHOTO
Kabesst uin TpeOdyeMble pa3Mephl rapaxa Jjsi aBTOMOOWJIA. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIWTENbHAS JIMHUS B U3ydyeHUM TeoMmeTpuu. [Ipu pemenuun 3amay
MPAKTUYECKOIO XapaKkTepa OOy4arOIIUIICs YUYUTCS CTPOUTh MaTeMaTUYECKUE MOJIEIH
pealbHbIX KU3HEHHBIX CHUTyallud, TMPOBOAUTH BBIUUCICHUS U  OILICHUBATH
aJIeKBaTHOCTh  MOJYYEHHOro pe3yinbTaTa. [lpM H3ydeHHMM TE€OMETPHUYECKOIO
matepuana odydarommecs ¢ 3[1P cTankuBaroTcs ¢ TPyAHOCTBIO JENaTh JIOTHYECKUE
BBIBO/IbI, CTPOUTH MOCJIEIOBATENbHBIE paccykaeHus. HenmpouHble 3HaHUSI OCHOBHBIX
TEOpEeM TEOMETPUU MPHUBOJUT K OIIMOKaM B PEIICHWH TEOMETPUYECKUX 3ajad.
OOyuarorecss MOTYT MOJMEHUTH (HOPMYITy, HEMPABUIHLHO MPUMEHUTH Teopemy. K
CEpPBhE3HBIM OIIMOKAM B pEUIEHUWU 3a7a4 MPUBOAST HEJOCTATOYHO Pa3BUTHIE
IPOCTPAHCTBEHHbIC NPEACTaBICHUs. VM CII0KHO BBINOJHUTH YEPTEK K YCIOBHUIO, B
MUCHbMEHHBIX pab0OTaXOHU HE MOTYT MIPUBECTH OOBICHEHUE K UEPTEKY.

To4YHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS y4eOHOI0 MaTepralia CHUKEHBI IO
OpUYMHE C€Ia00CTH MHECTUYECKOW JESATENbHOCTH, CYKEHHsS o0bemMa MaMsTH.
O6yuaronumest ¢ 3IIP TpeOGyeTcsi Oosibllie BpEMEHM Ha 3aKperjieHue Marepuala,
aKTyanu3alus 3HaHUH 10 0Nope MPpH BOCIIPOU3BEICHHH.

Jliga mpeojosieHust TpyAHOCTEH B M3y4eHHHM y4yeOHOro kypca «l'eomeTpus»
HeoOxoanMa afanTarus oObeMa M XapakTepa yueOHOTO Marepuania K



MO3HABATENbHBIM BO3MOXXHOCTAM yuamuxcsi ¢ 3IIP. Cnenyer yueOHbIN
Marepuali NpenoJHOCUTh HEOOJbIIMMU MOPLUSAMH, YCIOXKHSA €ro MOCTENEHHO,
M3BICKMBATh CIIOCOOBI aJanTaldyd TPYIHBIX 3aJaHUN, HEKOTOPbIE TEMbI JaBaTh
KaK O3HAKOMHTEJIbHBIC, HCKIIIOYaTh OTAEIbHBIE TPYIHBIC J10KA3aTENIbCTBA;
TEOPETUYECKUN MaTeprall PEeKOMEHIAYETCS M3y4aTh B IPOLIECCE MPAKTUYECKOU
JEATEIBHOCTH MO PEHIeHUI0 3a1ad. OpraHnyecKkoe €IMHCTBO MPAaKTUYECKOW U
YMCTBEHHOM JI€ATEIHOCTH Y4YalllMXCsl HAa YPOKaX MaTE€MaTUKH CIOCOOCTBYIOT
IPOYHOMY M CO3HATEIHHOMY YCBOCHHMIO 0a3UCHBIX MAaTEMaTUYECKUX 3HAHUU U
YMEHUM.

N3MeHeHus1 nporpaMMbl reomeTpus 7-9 kiacc

CrenyeT OCHOBHOE BHHUMAaHHUE YJIEIUTHh MPAKTUYECKOW HAIPABICHHOCTH
Kypca, HCKIIOYMB W YNPOCTUB HauOOJee CIOXKHBIA I BOCHPUSITHUS
TeopeTuyeckuit Mmatepuan. Ha ypokax reoMerpuu HEOOXOJIMMO MaKCHUMAaJIbHO
UCIIONIb30BaTh  HArjsiJHblE  CpeAcTBa  00yuyeHus, OoJblle  MPOBOJUTH
MPaKTUYECKUX padOT ¢ ydauuMmucs, pemats 3agaud. CTpouTh penieHue 3aaad
MIPU OCTOSIHHOM OOpAaIlleHUH K HATrJIAJHOCTH — PUCYHKaM U YepTexKaM.

O3HaKOMHUTENBHO JAaTh TEMBIL: «Teopemsbl 51 JIOKA3aTEeJIbCTBO.

AKcuoMbl»,«/loka3aTenbcTBO  OT  OPOTUBHOIO», «CylIECTBOBaHHE U

€AVMHCTBEHHOCTh IEPIEHIUKYISIpA K OpsIMOi», «MeTox reoMeTpudecKux

MecT», «Meron ynBoeHus Menuanel», «Teopema daneca m Teopema o

IPONOPLMOHAIBHBIX OTpe3Kax», «LleHTp macc TpeyrojibHuKay, «3MeHeHne

TPUTOHOMETPUUYECKUX (YHKIMA MPU BO3PACTAHHUM yTriay, «DopMysbl s

paaycoB  BIHCAHHBIX M  OMNHMCAHHBIX  OKPY)XHOCTEH  IMpaBUIIbHBIX

MHOTOYTOJIbHUKOB», «YpaBHEHHE MpsAMoi», «/[Bmwxkenne», «ColicTBa

IBWKEHUA», «TeopeMa O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O

ITPOU3BEAECHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBaIpaTe KacaTeIbHON.

Cnenyer  yMEHbIIMTh  KOJMYECTBO  YacoOB  HAa  U3Y4YEHHE  TEM:
«Cummetpuunble  ¢urypsl. OCHOBHBIE  CBOMCTBA OCEBOM CHUMMETPUUNY,
«lIenTpanbHas cummetpusi», «IlapannenbHbii MIEPEHOCY, «IToBOpOTY,
«IIpeoOpazoBanue mnonodus. IlogoOue  COOTBETCTBEHHBIX  3JIEMEHTOBY,
«OCHOBHBIE 3a7laul HA IIOCTPOEHHE C IMOMOILIBIO ILUPKYJIS M JIMHEHKW,
«JlexapToBbl KOOpPAMHATBI Ha IUIOCKOCTW», «PemeHne TpeyroJbHUKOBY,
«ITonobue purypy.

BricBOOOIMBIIIMECS YAChl UCTIOIB30BATh HA PEILICHUE 33]1a4 U IOBTOPEHHE

Pabouas nporpamma Bocnutanus OV oTpakeHa B JMUYHOCTHBIX pe3yJbTaTax
B pa3zesie MmIaHupyeMble 00pa30BaTEIbHbBIE PE3YIbTAThI.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEIYIONIUE OCHOBHBIC pa3feibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIUYUH», «J[eKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektops», «J[Bmkenus miockoctiy, «IIpeodpazoBanus mom00us».



Ha uzydenue yueOHoro kypca «l'eometpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJnen0), B 8 kiacce — 68 yacoB (2 yaca B HeJeno), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).



Conep:xkanue yueOHoro kypca «I'eomerpusp» (morogam o0y4eHus)

7 KJIACC

HauvanpHble mOHSATHS rcoMCTpHH. Tqua, ImpsaMas, OTpE30K, JIy4. VYro. BI/II[BI



yriioB. BeprukanbHble W CMEXHBIE yrubl.  buccektpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapamiensHOCTh U EPIEHAUKYISIPHOCTD MPSMBIX.
CummempuyHsbie ¢uaypsl. OCHOBHble ceolicmea ocesoli cuMmmempuu?.

MPUMEpPBLICUMMETPUM B OKPYKatOLLEM MUPE.

OCHOBHblE MOCMPOEHUSA C MOMOWbIO UUPKYAA U AUHEUKU.

Tpeyronsuuk. Beicota, Menuana, OuccekTpuca, ux cBoiicTBa. PaBHoOeIpeHHBIN
Y PaBHOCTOPOHHHI TpeyroJbHUKH. HepaBeHCTBO TpeyroibHUKA.

CBolicTBa U NMPU3HAKK PABHOOEAPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbHUKOB.

CBoiiCTBa M NPU3HAKU MAPAIIIEIBHBIX NpsIMbIX. CyMMa YIJ0B TPEYTrOJbHHKA.
Brenrnue yriel TpeyrojibHUKA.

[IpsMoyrosibHbI  TpeyrosbHUK. CBONCTBO MEOUaHbl  IPSIMOYTOJBHOTO
TPEYroJIbHUKA, MPOBEAEHHON K rUnoTeHy3e. [Ipu3Haku paBeHCTBa MPSMOYTOJIbHBIX
TpeyroabHUKOB. [IpsMoyroapHBIN TpeyronbHUK ¢ yrioMm B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCMEO MPEY20AbHUKA, HEPABEHCTBO O JIJIMHE
JOMaHOW, TeopeMa o OosblieM yriae u OOJbIIe CTOPOHE TPEYroJbHUKA.
[lepnieHaAUKYISIp U HAKIIOHHAS.

Feomempu4yeckoe mecmo moyeK. buccekTpuca yrna w  cepeamHHbIN

nepneHankynap K otTpesKky Kak reometTpnvyecCkne mecrta ToHeK.

OKpyXHOCTb U KpYT, XOpJa U AUaMeTp, UX CBOKCTBA. B3auMHoOE pacnonoxeHue
OKpYKHOCTH U TmpsiMoi. KacatenbHas M cekymas K OKpYXHOCTU. OKpyKHOCTD,
BIIMCaHHas B yroJl. BniucanHas v onvcaHHas OKpYXHOCTH TPEYTrOJIbHHUKA.

8 KJIACC

YeroeipéxyronpHuku. [lapauienorpaMM, €ro npu3Haku U CBOMCTBA. YacTHbIE
ClIydau TMapajuieiorpaMMoOB (TPSMOYTOJBHUK, pOMO, KBaApar), WX MPU3HAKUA H
cBoiictBa. Tpamenus, paBHOOOKas Tpamernusi, €€ CBOWCTBA © IPU3HAKHU.
[IpsimoyrosbHas Tpanenus.

Memoo yosoeHusa meduaHsl. LleHmpanbHas CuUMMempus.

Teopema ®aneca u meopema O MPONOPUUOHAAbHLIX ompe3Kax. CpeaHue
NMHUUTPEYTONbHUKA U Tpaneuuun. LleHmp macc mpeyaonbHUKa.

lModobue mpeyz20abHUKO8, Ko3gguyueHm nodobus. [lpusHakKu noodobus
mpey20/bHUKO08. NpuMmeHeHne Nnoaobus Npu peLleHnn NPaKTUYEeCcKMX 3a4au.

CpoiicTBa miomazeil reomerpuueckux ¢uryp. Popmynsl s IUIOLIAANA
TPEyroibHHUKA, MapajienorpamMma, pom6a u Tpameuud. OTHOILIECHHE IUIOMIAeH
no1I00HbBIX (uryp.

Brruncnenne miomaned TpeyroJbHUKOB M MHOTOYTOJIBHHUKOB HA KJIETYATOM
Oymare.



Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemieHnn
MPaKTUYECKUX 3a]1a4.
CuHycC, KOCUHYC, TaHI€HC OCTPOrO YyIJIa IMPsIMOYIOJBHOTO TPEYrOJbHUKA.




OCHOBHOE TPUTOHOMETPUIECKOE TOXKIAECTBO. TpUTrOHOMETpHYeCKHe (DYHKIIUU YTIIOB
B 30°, 45° u 60°.

BrrcanHblie U IEHTpaIbHBIC YIJIbI, YTOJI MEXAY KacaTeIbHOW M XOPIOH. YTJIbl
MEKIy XOpAaMH W CEKYIIMMH. BIMCaHHBIE W OIMCAHHBIC YCTHIPEXYTOJBHHUKH.
B3anMHOe pacronoxeHue ABYX OKpyxHocTei. Kacanme okpyxHocteid. OOrue
KacaTeJIbHBIC K JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TanreHc yrioB oT 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO. POPMYJIbI MPUBEICHUS.

Pemienue TpeyroibHUKOB. TeopeMa KOCHHYCOB M T€opeMa CHHYCOB. PerieHue
MPAKTUYECKHUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB.

lMpeobpazosaHue nodobus. [lodobue coomeemcmaeeHHbIX 371eMeHMO8.

Teopema o npouszsedeHuUU ompe3Kos8 Xxopo, MeopemMsl 0 Npou3sedeHuU
0Mpe3KoBCEKYUUX, meopemMa o0 Keaopame KacamesbHol.

Bektop, gnuHa  (MOIysib) — BEKTOpa,  COHAINPABIEHHBIE  BEKTOPHI,
IIPOTUBOITOJIOKHO HANPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd HAJx BeKTOopaMmH. Pa3nokeHWe BEeKTOpa IO  JBYM
HEKOJUIMHEAapHbIM BekTopaMm. KoopauHatel Bektopa. CkalaspHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHNE JUISl HAXO0XKICHUS UIUH U YTJIOB.

JlexapToBBl KOOPAMHATHI HA IJIOCKOCTH. YpagHeHus npsamou U OKPYKHOCTH B
KOOpAMHATAaX, MEPECEUCHUE OKPYKHOCTEM M NpsMbIX. MeTox KOoOpAMHAT U €ro
IPUMEHEHUE.

[IpaBuinibHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ['pangycHas u paauaHHas
Mepa yriia, BBIYACIEHUE UTMH QYT OKpykHOcTel. [1momane kpyra, ceKkropa, CErMeHTa.

JsuxeHusa naockocmu u 8HympeHHUe cummempuu ¢guayp (3nemeHmapHsie

npedcmasneHus). MapannensHeoili nepeHoc. [logopom.



IIJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHHM ITPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «EOMETPUSI» (ITO TOJIAM OBYUEHNS)

OcBoenne ydeOHOro kypca «l'eomeTpusi» Ha YpOBHE OCHOBHOIO OOIIETO
o0pa3oBaHHsl JODKHO OOecnedrBaTh JOCTHXKEHHE CIEIYIOUUMX NpPEeIMETHBIX
00pa3oBaTEIbHBIX PE3YIIBTATOB:

7 KIIACC

Pacnio3HaBaTh u3y4eHHbIE T€OMETpUUECKUE (QUTYPBI, OMPEACTIATh UX B3aUMHOE
pacrnoJiokeHue, M300pakaTb TEOMETPUYECKHE (PUTYPBI, BBIMOJIHATH YEPTEXKU I10
YCIOBHIO 3a/1aud. MI3MepATh JTMHEWHBIE W YIJIOBbIC BEIWYMHBI. Pemiats 3agauu Ha
BBIUHCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenate rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIUYMH MPEAMETOB B peaIbHOU
KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3THUX OOBEKTOB IO
MOPAJIKY BEJTUYHHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3aJ1a4aM (C UCIIOJIb30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOIIPOCHI W/WIIH aJrOpUTMa YUEOHBIX TCUCTBUI).

[Tonp30BaTbCsd MpPU3HAKAMU PABEHCTBA TPEYIOJIBHUKOB, HCIOJIb30BaTh
IPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/a4.

[IpoBOoANTH  NMOKA3aTENbCTBA  HECIOXKHBIX  TE€OMETPUYECKHUX  TEOPEM.

[Tonp30BaThCA MPU3HAKAMHU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHON K TMIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJbHUKA, B
pElIeHUY TeOMETPUYECKUX 3a/1a4 (C UCTIOJIb30BAHUEM 3PUTEIILHOM HATJISIAHOCTH W/WIH
BEepOAIILHON OTIOPHI).

Onpenensts napaieIbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yer ¢
HUMH cekymas. Onpeneniars MapajieIbHOCTh NPSMBIX C IOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemats 3amaumn Ha KieTyaToi Oymare.

[TpoBOIUTH BBIUYMCICHUS U HAXOJAUTh YUCIOBbIC U OYKBEHHbBIC 3HAUCHHUSI YTIIOB
B TEOMETPUUYECKUX 3a/1a4axX C MUCIOJIb30BAHUEM CYMMBbI YTJIOB TPEYTOJIBHUKOB U



MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpPa30BaHHBIX TMPU TIEPECECUCHUH JIBYX
MAPAJUICIIBHBIX TPSAMBIX CEKyIIeH. Pemate mpakTUyecKre 3aJaud Ha HaXOXKICHUE
VTJIOB.

HNmeTh npencTaBieHue 0 NOHATHE FT€OMETPUUYECKOTO MECTA TOYEK.

@opMynMpOBaTh OMPEACICHHUS OKPYKHOCTM W Kpyra, XOpAbl W JuUaMmeTpa
OKPYHOCTH, TOJIb30BAThCSI UX CBOMCTBAMH. YMETh NPUMEHSTHh 3TH CBOMCTBA IPHU
pelIeHnY 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP ONMUCAHHOU OKpy)HOCTU. OnepupoBaTth Ha 0a30BOM YpPOBHE (paKTaMu O TOM,
9TO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO
CEpECAVHHBIE MEPICHAUKYJISIPEI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM
TOYKE.

OpueHTHpOBaThCS B TOHATHUAX U ONEpHpoBaTh Ha 0a30BOM YypOBHE:
KacarelibHasg K OKPYKHOCTH, TE€OpeMa O IMEPHEHIUKYISIPHOCTA KacaTelIbHOU U
paanyca, NPOBEAEHHOTO K TOUKE KaCaHMUS.

NmeTes mipencTaBieHHE O MPOCTEUIIMX TE€OMETPUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOIIBIO LTUPKYIS U
JIMHEUKH.

8 KJIACC

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJBHHUKOB, HMX  DJJEMEHTBHI,
ITOJIb30BAaThCS X CBOMCTBAMU IPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

OpueHTHpOBaThHCS B MOHATHUM — TOYKM NEPECEYEHUS MEOWAH TPEYTrOJbHUKA
(1IeHTpa Macc) B pelieHry 3aiad.

BrageTs noHsTHEM CpeqHEN JIMHUM TPEYTOJIbHUKA U TpaNeluu, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU NMPOCTEUIINX T€OMETPUUECKUX 3a1ad. FIMeTh mpeacraBieHue
o teopeme dajyreca U TeopeMe O IPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUIA
pelIeHs MPaKTUYECKUX 3a/1a4 (C ONOPOM HA 3pUTEIIbHYIO HAIJISITHOCTB).

[TpuMmeHsTh NpU3HAKK NOJOOUS TPEYrOJIHHUKOB B PEIICHUU HECIOKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa nns pemieHUss TEOMETPUYECKUX U
NPAKTUYECKUX 3a/1a4.

Brnanerp DOHATHAMM CHHYCa, KOCHMHyCca MW TaHI€HCa OCTpPOro yria
IPSAMOYTOJIBHOTO TpeyroibHUKa. [l0ab30BaThbCs ATUMM MOHATHIMHU IS PEIICHUS
NPaKTUYECKUX 3a7a4 (IPU HEOOXOMMOCTH C OMOPOM Ha aJITOPUTM IMPABUIIA).

Beraucnsate  (pasnuyHbiME - criocoOamu) (C OMOpOM HA  CHPABOYHYIO
uH(POpPMALIMIO) IUJIOL[AAb TPEYroJbHUKA M IUIOMIATd MHOTOYTOJBHBIX (UTYD
(moB3ysiCh, II€ HE0OX0AUMO, KaTbKyIATOpOM). [IpuMEHSITh MOTy4YeHHbIE YMEHUS B
IIPAKTUYECKUX 3a7a4ax.

Brnanerp DNOHATHAMM BIMCAaHHOIO M LEHTPAJIBHOIO YIja, HCIIOIb30BaTh
TEOPEMBI O BIHCAHHBIX YIJIAX, YIJaX MEXIy XOpJaMu (CEKYIIHMH) U YIJIE MEXKIY
KacaTeJIbHOM M XOPAOU NPH PELIEHUH NTPOCTENUIINX T€OMETPUUECKUX 3a1a4.



Bnagerp TMOHATHEM  ONHCAHHOTO  YETHIPEXYTOJNbHUKA, TPUMEHATH
CBOMCTBA OMTMCAHHOTO YETHIPEXYTONbHUKA MTPH PEIICHUN IPOCTEHINNX 3a/1a4.

[IpumMeHsTh MoTydYeHHBIC 3HAHUS HA MTPAKTUKE — CTPOUTHh MATEMAaTHICCKUE
MOACNH IS 3alad peajbHOM JKU3HHM W TPOBOJAUTH COOTBETCTBYIOIIHE
BBIYMCIICHUSI C TPUMEHEHHEM TIOJ0OWS W TPUTOHOMETPHUH (TIOJIB3YSCh, TIIE
HEO0O0XO0IUMO, KAIBKYJISITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUYECKHE (DYHKIMU OCTPHIX YIJIOB, HAXOIUTh C HX
MTOMOILBIO PA3JIMYHBIE 3JEMEHTHI MPSIMOYIOJBHOIO TPEYTrOJbHUKA («pEelIeHue
NPSIMOYTOJIBHBIX TPEYTOJBHUKOBY»). HaxoauTh (C MOMOIIBIO KaJbKYJISTOPA)
JUTMHBI U YTJIbI JUIsl HETAOJMYHBIX 3HAYEHUH.

[Tonb30BatTbCs bopMysiamMu [pUBEICHUS U OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXAECTBOM Il HAXOXKICHHUS COOTHOIIEHUH MEXITY
TPUTOHOMETPUYECKMMHU BEJTMYUHAMU (C OTIOPOH Ha CIPABOYHYIO HHPOPMAITHUIO).

Hcnonb3oBaTh TEOPEMbl CHHYCOB M KOCHMHYCOB JUISl HAaxOXKIEHUS
Pa3IMYHBIX AJIEMEHTOB TPEYTOJbHUKA («pEIIeHNEe TPEYTOJIBHUKOBY), TPUMEHSTD
WX TIPU PEHICHUUTIPOCTEHIIINX TEOMETPUYECKUX 3a/1a4.

Bnagerp mnoHsTHAMH 1peoOpa3oBaHUs MOJAO0US, COOTBETCTBEHHBIX
3JIeMEeHTOB  moAoOHbIX  ¢uryp. Ilomp3oBaThes  cBoOMCTBaMU — MOAOOUS
IPOU3BOJIBHBIX (DPUTYP, YMEThBBIYUCIIATD JJIMHBI U HAXOJAUTH YIJIbl Y TOJOOHBIX
buryp (mo anroputmy y4eOHBIX AeicTBuii). [IpumeHsTh cBoMcTBa mogo0Ust B
OPAaKTUYECKUX 3a/adaX. YMEThb NPUBOAUTH MPUMEPHl MOAOOHBIX GUIYp B
OKPYXAaIOIEM MHUPE.

[Tonb3oBaThcs TeopemMamu (MO BHU3yaJIbHOM OMNOpE) O MPOU3BEIECHUU
OTPE3KOB XOPA, O IPOU3BEACHUHN OTPE3KOB CEKYIIHX, O KBAJApPaTE KACATEIBHOM.

[Tonb30BaThCA BEKTOpAMU, TOHUMATh UX T€OMETPUUECKUN U PU3NYECKUIA
CMBICT, TIPUMEHSITh MX B PEIICHUU TEOMETPUYECKUX U (U3MUECKHX 3ajad.
[IpuMeHsATbCKaNSIPHOE TPOU3BEAECHUE BEKTOPOB JIJIs1 HAXOXKACHUS JJIMH U YTJIOB.

[Tonp30BaThCss METOJOM KOOPAMHAT HA IUIOCKOCTH, NPHUMEHSATH €ro B
PEIIEHNU T€OMETPUUYECKUX U MPAKTUUECKUX 3aj1au.

Bnanets noHATHAME NPaBUILHOTO MHOTOYTOJIBHUKA, IMHBI OKPY>KHOCTH,
JUIMHBI IYTH OKPY>KHOCTH U paJMaHHON Mepbl yIJla, YMETh BBIYMCIATH IJIOMIAAb
Kpyra u ero yactei (¢ omopoil Ha crpaBouHylo HHpopmaiumio). [IpumeHsTh
MOJIyYE€HHBIE YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (WM LEHTPHI) CUMMETPUU (PUTYp, MPUMEHSTH JBHKEHUS
IIJIOCKOCTH B IPOCTENIIUX CIIydasix.

[TprMeHSTh MOTydeHHbIE 3HAHUS Ha MMPAKTUKE — CTPOUTh MAaTEMaTHUECKHE
MOJAENW JJIA 3aJad peajbHOM MKU3HM U TMPOBOAUTH COOTBETCTBYIOILIUE
BBIUMCJICHUSI C TPUMEHEHHEM TOoM00Us W TPUTOHOMETPUUYECKUX (DyHKIMH
(moJsIp3ysiCh, TA€ HEOOXOIUMO, KAJIbKYJISITOPOM).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMHA ITPOT'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pPe3yJbTaThl OCBOEHUS ITPOrpamMMbl yueOHOro Kypcea «I'eomerpus»
XapaKTEePU3YIOTCSI:

MOTHBaLUsA K OOYYEHUIO T'€OMETPUU M LIEJICHAIIPaBICHHOW IMO3HABATEIbLHON
NEeSATENbHOCTH;

NOBBIIIEHUE YpPOBHSA CBOEl  KOMIIETEHTHOCTHM  4Y€pe3  MPAKTUYECKYIO
NEeATENbHOCTh, TPEOYIOIIYI0 MAaTEMAaTUYECKUX 3HAHUN, B TOM YUCJIE YMEHHUE YUUTHCS
y APYTUX JIOAEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIUIO, OBITh TOTOBBIM JI€HCTBOBATH
B OTCYTCTBHE rapaHTHil ycliexa;

crocobHocTh oOydaromuxcs ¢ 3[IP k oco3HaHuio CcBOUX JAEPUIUTOB U
IPOSIBJICHUE CTPEMIICHUS K UX MPEOO0IICHUIO;

CIIOCOOHOCTH K CAMOPAa3BUTHIO, YMEHHE CTABUTH TOCTUKUMBIE LIETIH;

YMEHUE pa3InyaTh y4eOHbIE CUTyallid, B KOTOPBIX MOKHO JI€WCTBOBATH
CaMOCTOSATENIbHO, W CHUTyalluHh, TJ€ CJEQyeT BOCIOJIb30BaThCS CIPABOYHOU
nH(popMaluen uim ApyruMu BCIOMOTaTelIbHBIMUA CPEJICTBAMU;

CIIOCOOHOCTH MEPEHOCHUTH MOJIyYEHHBIE B X0/1€ O0yUEHHSI 3HAHUS B aKTyaJIbHYIO
CUTYaIMIO (MPU PELICHUH KUTEHUCKUX 3a/1a4, TPEOYIOIUX MaTEeMAaTUYECKUX 3HAHUM);

CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUAX W TMpaBUiIaX MPOBEACHUS
MPOMEXKYTOUYHOW M UTOTOBOM aTTECTALNY;
OBJIaJICHNE OCHOBAMH (DUHAHCOBOW I'PaMOTHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

Ognadenue ynugepcanbHbIMu yueOHbIMU ROZHAGAMETbHBIMU OCUICHEUAMU:

yCTaHaBJIMBAaTh  MPUYUHHO-CIEJACTBEHHbIE CBSI3W B XOJ€  YCBOCHHS
MaTeEMaTHYECKOI0 MaTepuana;

BBISIBJIATh AC(PUIUT JAHHBIX, HEOOXOJIMMBIX JUIsl PEIICHUS] MOCTaBJICHHON
3a]1a4u;

C MOMOUIBIO YUUTENIS BIOUPATh CIOCOO pelIeHUs MaTEeMAaTUYECKOM 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

OPUMEHSATh M MpeoOpa3oBbIBATH 3HAKM M CUMBOJBI B XOJE pEUICHHS
MaTeMaTUYECKHX 3a]1a4;

yCTaHaBJIMBATh UCKOMOE U IAHHOE IIPU PELIEHUU MaTEMaTUYECKOM 3a1a4H;

HNOHMMATh U MHTEPIPETUPOBATH UHPOPMALIMIO Pa3IMYHbIX BUIOB U (POpM
IPEICTABJICHNUS;

WJTIOCTPUPOBATh pellaeMble 3a7aun rpauuecKuMU CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh UH(POPMALHIO.

INOHMMATh U HUCIIOJIb30BATh MATEMAaTUYECKHUE CPEACTBA HAMTISIIHOCTH (rpaduki,



AuarpamMmbl, TaONMIBI, CXeMbl M JAp.) IS WUIIOCTpAaluHd, HWHTEPIpPETaluy,
apryMEHTaLMU.



Osnaoenue  yHUGEPCANbHBIMU  YUCOHBIMU  KOMMYHUKAMUGHLIMU
odelicmeuamu:

OpraHU30BLIBATh YI€OHOE COTPYIHUYECTBO M COBMECTHYIO JCSITEIHHOCTD
CYYMTEJIEM U CBEPCTHUKAMHU B IIPOIIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBATh M HAXOJAUTH OOIIME CIMOCOOBI PalbOTHI; paboTaTh B
IpyIINe: HaXOAUTh OOIlee pelIeHHe W pas3pemiarh KOH(PIUKTBI Ha OCHOBE
COTJIaCOBaHMWSI  MMO3UIMKA W yuyéTa HHTEPECOB; CIyllaTh HapTHEpa;
dbopMyIUpoOBaTh, APr'YMEHTUPOBATHH OTCTAUBATh CBOE MHEHUE;

MIPOTHO3UPOBATh BO3HMKHOBEHHE KOH(MIUKTOB IMPH HAJIMYMH Pa3HBIX
TOYCK3PEHUS U pa3peniaTh KOHPIMKTHI Ha OCHOBE Y4€Ta HHTEPECOB U MO3UITUI
BCEX YYaCTHHUKOB;

apryMEHTHPOBATh CBOIO TO3UIIMI0O U KOOPAMHUPOBATH €€ C MO3UIUSIMHU
MapTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHHUS B COBMECTHOMN
e TEIbHOCTH,

BBITIOJTHSATH CBOIO 4acTh pabOThI, JOCTUTaTh KAYECTBEHHOTO pe3ysibTaTa U
KOOPAMHUPOBATH CBOU JICUCTBUSA C IPYTUMH YJICHAMHU KOMAaHJIbL;

OIICHUBATh KaY€CTBO CBOETO BKJIaJIa B OOIIUI TPOIYKT.

Osnadenue yHuGepCaIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH GUAMU:

CTaBUTH 1I€JIM, BHIOUPATh U CO3/7aBaTh aJTOPUTMBbI JJIsl pEUICHUS YYCOHBIX
MaTeMaTHYECKUX MPoOIIeM;

IJIAHUPOBATh M OCYIIECTBIIATH JI€ATEIbHOCTh, HAPABJICHHYIO HA PEIICHUE
3a71a4 UCCIIEIOBATEILCKOTO XapaKTepa.

dbopMyIHpoBaTh M yACPKHBAaTh y4eOHYIO 3a7ady, COCTaBJSATH IIaH M
IIOCJIEOBATEIBHOCTD JICMCTBUI;

OCYIIECTBIISITh KOHTPOJb IO 00pa3ily M BHOCHTh HEOOXOJMMBIC

KOPPEKTHUBBI;  KOHTPOJIUPOBAThH TMPOIECC M  pe3ylbTaT  y4yeOHOU

MaTeMaTU4YECKON
eI TCIbHOCTH,

aJIcKBaTHO OIICHUBATh MPABUIBLHOCTh WJIM OIIMOOYHOCTH BBITIOJHEHUS
y4eOHo 3a1aun, €€ 0OObEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIC BO3MOXHOCTH €€
pelieHus;

CIMYaTh CIIOCOO JEHCTBUS M €ro pe3yibTaT C 3aJaHHBIM JTAJIOHOM C
IEIbI0 OOHAPY)KEHHUS OTKIIOHSHUH M OTJIMYUHN OT 3TaJIOHA.

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUU
y4aeOHOM 3a71a4u;

MOHUMATh TPHUYMUHBI, TO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMbli
pe3yabTaT AEATEIbHOCTH, ONPEACIATh MO3UTUBHBIE U3MEHEHUSI U HAPABJICHUS,
TpeOyroluenaapHenIeit padboThl;

PETYIMPOBATH CITOCOO BHIPAKEHUS SMOITUH.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
N HaumenoBann KosmuecTBo 4acos JIeKTPOHHbIE
© e pa3ueiioB u (uudpoBbIe)
n/ Becer  Kourpoabusl  Ilpakruyeckun
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThlI
NMpOrpaMMblI pecypchl
[Ipocreiimue
TeOMETPUYCCKU
e Gurypsl 1 ux bubnuoreka [IOK
CBOWCTBA. 14 1 0 https://m.edsoo.ru/7f415e
Wsmepenne 2e
TEOMETPHYCCKH
X BCIIMYUH
bu6mmoreka [IOK
TpeyroiabHUKH 22 3 0 https://m.edsoo.ru/7f415e
2e
[TapannensHbie
DSMELE. CYMMa bu6mmoreka [IOK
P » &F 14 1 0 https://m.edsoo.ru/7f415e
yIJIOB %6
TpeyrojbHUKa o
OxpyXHOCTb 1
y bu6mmoreka [IOK
YT 14 1 0 https://m.edsoo.ru/7f415e
I'eomeTpuuecku %
€ TIOCTPOCHUS -
[ToBTOpEHME, bubnuorexa [JOK
00o01mieHne 4 0 0 https://m.edsoo.ru/7f415e
3HAHUM 2e
OBIIEE
KOJIMYECTBO
68 6 0
YACOB IIO

I[TPOTPAMME



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

8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pasiesioB M TeM Becer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMMbl 0 ble padoThI ue padboThbl
pecypchl
YeThIpEXyrobHUK bubmorexa HOK
pexyT 12 1 0 https://m.edsoo.ru/7f417e
u
18
Teopema Paneca
U TeopemMa o
HPOMOPLHOHATBH bubnunoreka LIOK
poTop 15 1 0 https://m.edsoo.ru/7f417e
BIX OTPE3KaXx, 18
ox00HBIE _
TPEYrOJIbHUKU
IInomans.
Haxoxxnenue
IIomaaei bubnunorexka LIOK
TPEYrOJIbHUKOB U 14 1 0 https://m.edsoo.ru/7f417e
MHOTOYTOJIBHBIX 18
¢uryp. [Tnomam
moI00HBIX puryp
Teopema
TMudaropa u bubmmoreka [JOK
10 1 0 https://m.edsoo.ru/7f417e
HaJaja 18
TPUTOHOMETPUH o
Vribl B
OKPY>KHOCTH.
BrucanHssie u
OITMCAHHBIE bu6nmorexa LIOK
YETHIPEXYTOJIBbHUK 13 0 0 https://m.edsoo.ru/7f417e
n. KacareapHble K 18
OKPY>KHOCTH.
Kacanue
OKPY>KHOCTEHN
[ToBTOpEHME, bubnunorexa LIOK
0000mIeHE 4 2 0 https://m.edsoo.ru/7f417e
3HAaHUH 18
OBILIEE
KOJIMYECTBO
68 6 0
YACOB IIO

I[MPOT'PAMME



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
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 KITIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBanmue
(undposbie)
n/  pasgenoBuTeM  Bcer = Kourpoabnbl  IIpakTuyecku
oOpa3oBaTe/ibHbIE
I MporpaMmMabl 0 e padoThbI e padoThbI
pecypchl
Tpuronomerpus.
Teopembl
KOCHIVCOB I bubnunoreka LIOK
Y 16 1 0 https://m.edsoo.ru/7f41al
CHHYCOB. 2¢
Pemenue o
TPEYTOJIHHUKOB
[IpeobpazoBanu
€ MoIo0usL. bubnunoreka LIOK
MeTtpuueckue 10 1 0 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B 2C
OKPYKHOCTH
bubmuoreka [{OK
Bekropsl 12 1 0 https://m.edsoo.ru/7f41al
2C
JlexapToBbI bubmmoreka [JOK
KOODPJIMHATHI Ha 9 1 0 https://m.edsoo.ru/7f41al
IIOCKOCTH 2c
[IpaBunbHbBIE
MHOTOYTOJTLHUK
u. Jlnuna bubmmoteka IIOK
OKPYKHOCTH U 8 1 0 https://m.edsoo.ru/7f41al
IUIOIIA/b Kpyra. 2c
Brruncnenune
IIomanaeu
Teikenns bubmuoreka [{OK
6 0 0 https://m.edsoo.ru/7f41al
TUTOCKOCTH
2C
[ToBTOpEHwME,
060G LICHILe bubnmnorexa [JOK
. ’ 7 1 0 https://m.edsoo.ru/7f41al
CUCTEeMAaTH3aIIH ”
3HAHUU o
OBIIEE
KOJIMYECTBO
8 6 0
YACOB IO 6

I[TPOTPAMME



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
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-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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