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MHNOACHUTEJBHASA 3AIIMCKA

['eomeTpusi Kak OJMH M3 OCHOBHBIX Pa3/IeNIOB IIKOJIBHOW MaTeMaTUKH, UMEIOLIUN
CBOCH 1IeNbI0 00ECNeYnTh M3yYeHHE CBOWCTB W pa3MepoB (UTYp, MX OTHOIICHHNA U
B3aMMHOE PACIIOJIOKEHUE, OUPAETCS Ha JIOTMYECKYI0, J0Ka3aTeIbHYI0 JHHUIO. [{[eHHOCTh
M3Y4YEHUSI TEOMETPUH HAa YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUsl 3aKJIFOYAETCS B TOM, YTO
OoOy4Jaronuiicss y4uTCsi NPOBOJUTH JOKa3aTEIbHBIE PACCY>KIEHUS, CTPOUTH JIOTHYECKUE
YMO3aKJIIOUCHHUS, JOKa3blBaTh HCTHUHHBIC YTBEPKICHUS M CTPOUTh KOHTPHPUMEPHI K
JIO’KHBIM, TPOBOJUTH PACCYKIEHUS «OT MPOTUBHOTO», OTINYATh CBOWCTBA OT MPHU3HAKOB,
dbopMynpoBaTh 0OpaTHBIC YTBEPKIACHUS.

Bropoii nenbio u3ydeHuss reOMETpUM SIBISIETCS. MCIIOIb30BaHUE €€ KaK MHCTPyMEHTa
IpU pEIIeHHH KaK MaTeMaTU4YeCKUX, TaK M NPAaKTHUUECKUX 3aJad, BCTPEUAIOUIUXCS B
peasibHOM xu3HU. OOyyarouuiicss JODKEH HAyYUThCS ONPEAENIUTh TE€OMETPUUECKYIO
¢burypy, onmcatb CIOBaMH JAaHHBIM YepTEX WM PUCYHOK, HANTH IUIOMAAh 3€MEIHHOTO
y4acTKa, paccyuTaTh HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOTO KalOens uiu TpeOyeMmble
pa3Mepbl rapaxka Jiyisi aBTOMOOMIISl. DTOMY COOTBETCTBYET BTOpast, BBIYUCIUTEIbHAS JTUHUS
B M3y4eHHM reometrpuu. llpu pemieHun 3agad MpakTUYECKOro XapakTepa O0ydarouiuiics
YUUTCS CTPOUTh MaTEMaTHYECKHE MOJENN PEAbHBIX JKU3HEHHBIX CHUTYallWid, MPOBOIUTH
BBIYHCIICHHS ¥ OIICHUBATH aJIEKBATHOCTH IMOJYICHHOTO pe3yibTara.

Kpaitne Ba)kHO MOJUEPKUBATH CBA3M T€OMETPUH C IPYTMMH YYeOHBIMU MpEeIMETaMH,
MOTHBHPOBATh HCIIOJIb30BATh OMPEACNCHUS TEeOMETPUYECKHMX GUTyp U  TOHSTHH,
J€MOHCTPUPOBATh NPUMEHEHHUE MOJIyYEHHBIX YMEHUHN B PU3UKE U TEXHUKE. OTH  CBA3M
HaubOosnee spKO BUAHBL B Temax «BekTops»,

«Tpuronomerpudeckue cooTHOIIEHUs», «MeTroa koopaunat» u «Teopema [Tudaropay.

Vyeonsii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOINIME OCHOBHBIE pa3eibl
conepxkanusi: «['eomerpuueckue Gurypsl U ux cBoiicTBay, «M3mepeHune reoMeTpuuecKux
BEJIMUUH», «JleKapTOBbl KOOPJAMHATBI HA  IUIOCKOCTH,

«Bektopsy, «/IBrmxkeHUs m1ockocTuy, «IIpeodpasoBanust mogo0us».

Ha usyuyenue yuebHoro xypca «l'eomerpusi» orBoautcsa 204 gaca: B 7 kinacce — 68
yacoB (2 yaca B HeJIeN0), B 8 Kilacce — 68 yacoB (2 vaca B Hezieno), B 9 kinacce — 68 yacoB
(2 yaca B HeZEIIO).



COILEPKXAHUE OBYYEHUA
7 KJIACC

Havanpnbele nonaTus reomerpun. Touka, mpsMas, OTPE30K, Jdyd. Yroa. Bunasl yrios.
BeptukaneHbele W cMexHble yIubl. buccekrpuca yrma. JlomMaHas, MHOTOYTOJIbHUK.
[TapayienpHOCTB U EPIICHAUKYIISIPHOCTD IIPSIMBIX.

Cummerpuunble  ¢urypsl. OCHOBHBIE CBOICTBA OCEBOM CHUMMETPHH.
IIprMepbl CHUMMETPHUH B OKPYXKAFOIIEM MUDE.

OCHOBHBIE NOCTPOECHMSI C TMOMOIIBIO LMPKYJIS U JIMHEHKHU. TpEeyrojbHUK.
BricoTta, Mennana, OuccekTpuca, UX CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHUI TpeyroiabHUKH. HepaBeHCTBO TpeyroabHUKA.

CBolicTBa M MpU3HAKU pPABHOOENPEHHOro TpeyrojbHuKka. I[Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBOMCTBA ¥ IPU3HAKY MApAJUIENbHBIX NPAMBIX. CyMMa yrioB TPEYTrOJIbHUKA.
Breninue yrisl TpeyroibHUKA.

[IpssMOyroJIbHBIN TpeyroiabHUK. CBOMCTBO MEIUaHbI MIPSAMOYTOJIBHOIO TPEYTOJIbHUKA,
IIPOBEAEHHON K rurnoreHyse. lIpusHaku paBeHCTBa MPSMOYIOJBHBIX TPEYTrOJIbHUKOB.
IIpsAMOYTOJIBHBIN TPEYTOJIBHUK C yTiIoM B 30°.

HepaBencTtBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIbHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 00JIbIIEM yriie U OOJIBIIEH CTOPOHE TpeyroibHUKa. [lepnenaukysap u
HAaKJIOHHAs.

I'eomerpuyeckoe MecTo TO4YEeK. buccekTpuca yria U CepeauHHbIN MEPIICHANKYIISP K
OTPE3KY KaKk FreOMETPUYECKUE MECTA TOYEK.

OKpy»XHOCTb M KpyT, XOpAa W JIWaMeTp, UX CBOMCTBA. B3amMHOE pacrosnokeHue
OKpYKHOCTH U npsiMol. KacarenbHas u cekyimas K OKpyKHOCTH. OKpYKHOCTb, BIIMCAHHAs
B yroJl. BnucanHas u onvcaHHas OKpY»KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YeteipéxyronpHuku. [lapamienorpamMm, ero npu3Haku U CBOMCTBA. YacTHBIE cilyyau
napajuiesiorpaMmMoB  (MPSIMOYTOJIBHUK, pOMO, KBajpaT), WX TPU3HAKK U CBOMCTBA.
Tpanenwsi, paBHOOOKast Tpanenus, €€ CBOWCTBA U MPU3HAKU. [IpsiMoyTrosibHAs Tpanemnus.

Meron ynBoenus Mmeauansl. LleHTpanbHas cumMmerpus. Teopema Paseca u teopemMa o
MIPONIOPLIMOHAIIBHBIX OTPE3KAX.

CpenHue TUHUA TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojabHuKa.

[Tonobue  TpeyrosbHUKOB,  kodpdurueHt noaodus. IlpusHaku  momoOus

TPEYroJbHUKOB. [IpruMeHeHne moqooust mpy pereHny MPakKTUIECKUX 3a/1ad.



CpoiictBa momaneii reomerpuueckux — guryp. DopmMynbl IS TUIOMIATN
TpPEYroJIbHUKA, NapajiesorpaMmma, pomoa u Tpanenuu. OTHOIIEHHE TUIOIaiel MoJ00OHbIX
uryp.

Brruucnenue mioniaiei TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJI€T4aTol Oymare.

Teopema [Iudaropa. [Ipumenenne teopemsl [ludaropa npu pemieHUN NTPAKTUIECKUX
3a/ay.

CuHyC, KOCHUHYC, TAaHT€HC OCTPOro yria MpsIMOYTOJIBHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIeCTBO. TpuroHomerpudeckue GyHkuuu yrios B 30, 45 u 60°.

Bnucannbie ¥ 1IEHTpaIbHBIE YTIIbI, YTOJ MEXK/Y KacaTelbHOM U XOpJ0il. YTIIbl MEXIyY
XOopAaMu U CeKylmuMHU. BrucaHHble M ONUCaHHBIE YETHIPEXYTOJbHUKH. B3anMHoe
pacrojiokeHue ABYyX OKpykHocTel. Kacanue okpyxHocTeld. OOlIre KacaTelbHbIe K JBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreHc yrioB oTr 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOXAECTBO. POPMYJIIBI IPUBEACHHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PemieHue
IIPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHUHYCOB.
[IpeoOpa3zoBanue noaoous. [lonodbue cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema 0 IpPOU3BENEHUM OTPE3KOB XOpPX, TEOPEMBI O IIPOU3BEACHUU OTPE3KOB
CEKYILHUX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, mnmuHa (MOZyJb) BEKTOpA, COHAMNPABICHHBIE BEKTOPBI, MPOTHUBOMOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUU HAL
BEKTOpamMu. Pa3iiokeHHe BEKTOpa IO ABYM HEKOJUIMHEApHbIM BekTopaMm. KoopamHatbl
BekTOpa. CKaIsIpHOE NPOU3BEAEHUE BEKTOPOB, NPUMEHEHHWE JUIsl HAXOXKJIEHUSA JIMH U
YTIIOB.

JlekapTOBBl KOOpPAMHATHI Ha IUIOCKOCTH. YPAaBHEHHs MNPSAMOM M OKPYXKHOCTU B
KOOpDAMHATAX, I[IEPECEUCHUE OKPYKHOCTEM M NpPAMBIX. MeETOon KOOpAWHAT MU €ro
IIPUMEHEHUE.

[IpaBunibHBIE MHOTOYTOJIBHUKHU. JlTMHA OKpy»XHOCTHU. ['pagycHas u paauaHHas mepa
yIJla, BBIYMCIICHUE JUIMH AyT OKpykHOCTeu. [iomans kpyra, cekropa, CErMeHTa.

JIBUKEHUsT TIJIOCKOCTM M  BHYTpPEHHHE CUMMETpuu ¢uryp (dreMeHTapHbIe
npencrasiienus). [lapamnensublii nepenoc. [ToBopor.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA HPOI'PAMMBI YUYEBHOI'O
KYPCA  «(I'EOMETPUS» HA  YPOBHE OCHOBHOT'O OBLIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaTbhl OCBOCHUS TNIPOrpaMMbl y4eOHOTO Kypca
«l'eomeTpus» XapaKTepU3yrTCs:
1) naTpuoTHYEeCKOe BOCTIMTAHHE:

MPOSIBJIEHUEM HHTEpeca K NPONUIOMY M HACTOSIIEMY POCCHMCKOW MaTEMAaTHKH,
[IEHHOCTHBIM OTHOIIEHUEM K JOCTHKECHHUSIM POCCUHUCKHX MaTEMAaTUKOB U POCCUHCKOMN
MAaTEMATUYECKON MIKOJbI, K HCHOJIb30BAHUIO ATHUX JOCTHKEHUM B JPYIMX HAyKax U
MPUKIAAHBIX cdepax;

2) rpa’kIaHCKoe B TYXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEH TpaKJaHWHA U pealu3alldd ero Ipas,
MPEJCTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SBJICHUM, TPOIIEAYP TPAKIAHCKOTO 00IIecTBa (HAIpUMED, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHHUIO JTHUYECKMX TMpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
NOCTH)KCHUWA HAyKH, OCO3HAaHMEM BaXXHOCTH MOPAJIbHO-3TUUYECKUX [PUHLHUIOB B
NESITEIIbHOCTU YYEHOTO;

3) Tpy/10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha aKTMBHOE YYaCTHE B PEIICHUH MPAKTUYECKHUX 3a7a4 MAaTeMaTUYE€CKOU
HaIPaBJICHHOCTH, OCO3HAHWEM BXKHOCTH MAaTEMaTUYECKOTOo 0O0pa30BaHUsI HA MPOTSHKEHUU
BCEH JKU3HU /IS YCIEITHON MPOodeCCHOHANIBHON NEATEIbHOCTH U PA3BUTUEM HEOOXOIMMBIX
YMEHHM, OCO3HAHHBIM BBIOOPOM H TOCTPOCHUEM HWHJUBUAYAIBHOW TpPaeKTOPUU
0o0pa3oBaHUsI M >KU3HCHHBIX IJIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECCTBEHHBIX
MOTPEOHOCTEH;

4) acTeTHYeCKOE BOCITUTAHME:

CIIOCOOHOCTBIO K AMOIIMOHAILHOMY M 3CTETHUYECKOMY BOCIPHUATHIO MATEMATUYECKUX
OOBEKTOB, 3ajJa4, pELICHUM, pacCyX IACHUW, YMEHHIO BHACTh MaTeMaTHUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 O3HAHMS:

OpHEHTAIIUEH B JIEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MIPEJICTABICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YeJIOBEKa, MPHUPOJbI U OOIIECTBA, MOHUMaHUEM
MaTeMaTUYECKOM HayKH Kak cepbl 4elIOBEYECKOW AEATETbHOCTU, ITANOB €€ pa3BUTHUS U
3HAYMMOCTH JUISl Pa3BUTUS LMBWIM3ALMU, OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKU U
MAaTEMATUYECKON KYJIbTYpPOUW KaK CPEACTBOM IMO3HAHUS MHUpPA, OBJIAJCHHEM MNPOCTEUIINMU
HABBIKAMU UCCJIEA0BATEIIBCKON NS TEIbHOCTH;



6) ¢puznueckoe BoOcnUTaHUE, (POPMHUPOBAHME KYJIbTYPblI 310POBbSl H
IMOLMOHAJBHOTO 0J1arOMOTy YU

TOTOBHOCTBIO MPUMEHSATh MAaT€MaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3I0POBBA,
BEJIEHUsI 370pOBOro oOpasza >KU3HU (30pOBOE MHUTaHUE, COATAaHCUPOBAHHBIA PEXUM
3aHATUN M OTAbIXA, peryjsipHas (u3HuecKkas aKTUBHOCTH), COPMUPOBAHHOCTHIO HaBBIKA
peduiekcun, MpU3HaHUEM CBOETO IIpaBa Ha OIMMOKY M TaKOTo e MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOTHYECKOE BOCIIUTAHUE:

OpUEHTalMell Ha TNPUMEHEHHE MAaTEeMaTWYeCKMX 3HAaHWW U1 pPELIeHHs 3a1ad B
00JIaCTH COXPAHHOCTU OKPYXKAIOIIEeW Cpe/bl, MIAHUPOBAHUS TOCTYIKOB M OIIEHKU HUX
BO3MOXHBIX MOCJIEICTBUM ISl OKPYKAIOLIEH Cpelibl, OCO3HAHUEM IJ100aJIbHOTO Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTEH X PEIICHHUS;

8) ajanTtanus K M3MEHSIIOIMMCH YCJOBHSAAM COLUMAJIBLHOW W NPHUPOAHOM
Cpeabl:

TOTOBHOCTBIO K JCHCTBHSAM B YCIIOBHUSX HEONPENEIEHHOCTH, MOBBILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO IESITEIbHOCTh, B TOM YHCIIE€ YMEHUE YUUTHCS
y ApYruX JII0jed, NpuoOpeTaTb B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHUSA, HABBIKU U
KOMIIETEHIIUH U3 OIIbITA APYTHX;

HEOOXOAUMOCTBI0 B ()OPMHUPOBAHMM HOBBIX 3HAHUI, B TOM uucie (HOpMyJIHpOBATH
UJeH, MOHATHS, TUIOTE3bl 00 OOBEKTaX W SBIEHUSX, B TOM 4YHCIE PAHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUUUTHI COOCTBEHHBIX 3HAHMI M KOMIETEHTHOCTEW, IUIAHMPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOMINIA KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PELLICHUS U
nencTBud, (OpMyIupOBaTh U OLEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBareibHBIE yHHMBeEpcajibHbIe YydeOHble JeicTBUs ba3oBble Jiormyeckue

JeliCTBHA:

e BBIBJSITh W XapaKTEPHU30BaTh CYIICCTBEHHBIC NPHU3HAKH MAaTEMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIICHHH MEXIYy TMOHIATUAMU, (GOPMYIUPOBATH OMNPEACIICHUS TOHSITHH,
YCTaHaBJIMBATh CYIIECTBEHHBIH MpU3HAK KJAacCU(pUKAIMU, OCHOBAHUS JJIsi OOOOIICHUS U
CpaBHEHUSI, KPUTEPUH TTPOBOJMMOTO aHAIIN3A;

e BOCIPUHUMATH, (POPMYJIHMPOBATH M MPEOOPA30BLIBATH CYXKICHUS: YTBEPIAUTEIbHBIC H
OTpUlIaTeIbHBIC, CAUHUYHBIC, YACTHBIC U 00IIIHE, YCIIOBHBIC;



BBISIBIIATh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TMPOTHBOpPEYHUS B (haKTax,
JTAHHBIX, HAOJIIOJICHUSIX U YTBEPXKICHUSIX, TMpeasiaraTb KPUTEPUU JJI1 BBISBICHUS
3aKOHOMEPHOCTEH 1 MIPOTUBOPEUHIA;

JenaTh BBIBOJABI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTHMBHBIX W HMHIYKTHBHBIX
YMO3aKIIOUECHUM, YMO3aKIIOUCHHUH 110 aHAJIOTUH;

pa3OupaTh JOKA3aTeIhCTBA MATEMATUYECKUX YTBEPXKICHUU (MIPSMBIE W OT MPOTUBHOTO),
MIPOBOJIUTH CaMOCTOSITEIBHO HECIIOKHBIE JIOKA3aTebCTBA MATEMAaTHYEeCKUX (PaKTOB,
BBICTpanMBaTh apryMEHTAIlUIO, MPUBOJUTH IMPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CIOCO0 penieHns yueOHoH 3aa4u (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHMUS,
BBIOMpaTh HanboJIee MOAXOAIIUN ¢ YIETOM CaMOCTOSTEIBLHO BBIACICHHBIX KPUTEPHUEB).
ba3oBble ucciienoBaTe/bCKue J1eicCTBUS.

WCITOJIB30BaTh BOMPOCHI KaK MCCIEIOBATEILCKIUI WHCTPYMEHT TO3HAHUSA, (OPMYIHPOBATH
BOIIPOCHI, (HUKCUPYIOIMIME MPOTHBOPEUYUE, MTPOOIEMY, CaMOCTOSTEIBHO YCTaHABIMBATH
HMCKOMOE | JIaHHOE, (OpMHPOBATh TUIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UITNI0, MHEHHUE;
MPOBOAUTL II0 CaMOCTOSATENIIBHO COCTABICHHOMY IUIAHY HECJIOXXHBIM JKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEOBAaHUE O YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YECKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITENIbHO (hOPMYJIMPOBAaTh OOOOIIEHUS W BBIBOJBI IO Pe3yibTaTaM IPOBEIEHHOTO
HaOJIIOJICHHS, MCCJICAOBAaHHUSA, OICHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX PE3YIbTaTOB,
BBIBOJOB U 0000IIIECHHUI;

MIPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TMPOIIECCa, a TAKKE BBIIBUTATH MPEAOIOKCHHUSI O
€0 Pa3BUTHH B HOBBIX YCIIOBHSX.

PabGora c nungopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OpMAIMH, JAaHHBIX, HEOOXOIUMBIX IS
pEIICHUS 3aa9H;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh WM HWHTEPHPETHPOBATH HH(GOPMAIIHIO
Pa3JIMYHBIX BUOB U (DOPM TPECTABIICHHUS;

BBIOMpATh (opMy TpencTaBieHuss MHPOPMAIMKA W WLTIOCTPUPOBATH pEIIaeMble 3aJaduu
CXeMaMHu, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITUSIMU;

OIICHWBATh HAASKHOCTh HMH(POPMAIMK IO KPUTEPHSAM, NPEIIOKCHHBIM YUHUTEIEM WM
c(hOpMYTUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHHKaTHBHBbIE YHUBEPCAIbHbIE y4eOHbIE NelCTBUSI:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYXKIACHHS B COOTBETCTBHUU C YCJIOBHSIMHU W NEISIMU
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHS



B YCTHBIX W MHCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS 10 XOJy peIIeHUs 3aJadu,
KOMMEHTHPOBATh TOJyYCHHBIN Pe3yJIbTaT;

B XOJI¢ OOCYXXIIEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMOW TEMBI, MPOOIEMBI,
permaemMoil 3aa4yu, BBICKA3bIBaTh WJIEH, HAIICJICHHBIC HA TOWCK PEIICHHsI, COTOCTaBIATH
CBOM CYXXJICHHS C CYXJICHUSIMHM JPYTHX YYACTHHKOB JUajora, OOHapyXKMBaTh pa3Iuduc U
CXOJICTBO IIO3WIIMK, B KOPPEKTHOW (opmMe ¢GopMynHpoBaTh pPa3HOINIACHS, CBOH
BO3PAKCHMUS;

MPEACTABIATh PE3YNbTAThl PEIICHUS 3a7add, SKCIEPUMEHTa, HWCCICAOBAaHMS, IPOCKTa,
CaMOCTOSTENILHO BBIOMPATh (OpMaT BHICTYIUICHUS C Y4YETOM 3a4ad MPE3CHTANH U
0COOEHHOCTEH ayUTOPHUH;

IIOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMaHAHON W WHIUBUAYalTbHON pabOTHI MpHU
pEIICHNH YIECOHBIX MAaTEMaTHICCKUX 3a]1aY;

MPUHUMATh I€71h COBMECTHOM EATEIHHOCTH, IIAHUPOBATh OPTaHM3AIINI0 COBMECTHOU
paboThI, pacupeneisaTh BHABI padOT, MTOTOBAPUBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThI, 000011aTh MHEHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B I'PYNIOBBIX (opmax padoThl (0OCYXACHUS, OOMEH MHEHUSIMH, MO3TOBBHIE
ITYPMBI B JIPYTHUE), BHITOTHATH CBOIO YacTh paOOTHI M KOOPAMHUPOBATH CBOU JCHCTBUS C
JIPYTUMHU YjieHaMHd KOMaH/IbI, OIICHUBATh KauyeCTBO CBOETO BKJIAJa B OOIIUH MPOAYKT IO
KpUTEpUsIM, CHOPMYJIMPOBAHHBIM yUYaCTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIe YHHUBepPcaIbHbIe YUeOHbIe AeiicTBUs CaMOoopraHu3anms:
CaMOCTOSTENIbHO COCTABJISITh TUIAH, aJTOPUTM DPEIICHUs 3a1adydl (WA €ro

4acTh), BBIOMpATH CIOCOO pelieHus ¢ YYETOM HMEIOIIMXCSI PEeCypCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, ApTYMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, IMOIUOHATbHbI HHTEJJIEKT:

BIIAJIETh CIOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3ysibTara perieHus
MaTeMaTUYECKOM 3a4auH;

MPEBUNICTh TPYAHOCTH, KOTOPbI€ MOTYT BO3HHKHYTH IpPU PEIICHWU 3a7a4yd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJIEHHBIX OIIHOOK,
BBISIBJIEHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE peE3yjbTaTa ACATEILHOCTH IOCTABJICHHOW I W YCIOBHUSIM,
OOBSICHATh MPUYMUHBI JTIOCTHIXKCHMSI WM HEJIOCTHMIKEHUsS 1M, HaXOJUTh OLIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIbTATBI

K koHny oOyueHuss B 7 kjacce oOydarolMiiCs MOJYYMUT CIEAYIOLIUE MPEAMETHBIE
pE3yNbTATHI:

Pacrio3naBaTh H3y4YeHHBIE TE€OMETPUYECKHE (UTYPBI, OMpPENEIsITh HX B3aUMHOE
pacnojoxeHne, n300pakaTh FreOMETPHUECKUE (PUTYpHI, BBIIIOJHATh YEPTEKHU MO YCIOBUIO
3anaun. MI3MepsaTh TUHENHHbIE U YIVIOBBIE BEJIMUMHBIL. Pemars 3aaun Ha BBIYMCIICHUE JUIMH
OTPE3KOB U BEINYHH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B PEAIbHOM
KU3HHU, pa3MEPOB NMPUPOAHBIX 00BEKTOB. Paznmuuarh pazMepsl 3TUX OOBEKTOB MO MOPSAKY
BEJINYHHBI.

CTpouTh YepTEXKH K FTEOMETPUUECKHUM 3a/1a4aM.

Ilonp30BaThCAd NpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOIL30BAaTh IPU3HAKU U
CBOMCTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB IIPU PELICHUH 3a]1a4.

IIpoBOAUTE TOTUYECKUE PACCYKICHUSA C UCIIOIB30BAHUEM I€OMETPUYECKUX TEOPEM.

[Tonp30BaThCA NMpHU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJINaHbl, MPOBEAEHHOW K THIOTEHY3€ MPSAMOYIOJBHOTO TPEYTOJbHHUKA, B PEIICHUU
r€OMETPUYECKUX 3a/1a4.

OmnpenensaTh NapamieabHOCTh MPSAMBIX C IIOMOIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexkymas. Onpenensars MapauiebHOCTh NPSIMBIX C IMOMOIIBK) PAaBEHCTBA PAaCCTOSTHUN OT
TOYEK OJHOM IPSAMOM JO TOYEK IPYTOU MPSMOM.

Pemiats 3aaumn Ha kieT4yaToit Oymare.

[IpoBOAUTH BBIYMCIEHUS M HAXOIUTh YUCIOBbIE M OYyKBEHHBbIE 3HAUEHUS YIJIOB B
F€OMETPUYECKUX 337a4yaX C HCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYIOJBHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, 00pa30BaHHBIX MPHU MEPECEUEHUU ABYX NapaJlIeIbHBIX
MPSIMBIX CEKyller. Pemars npakTuueckue 3a1a4u Ha HaXOXKIEHUE YTIIOB.

Brnagers moHsATHEM r€OMETPUUECKOIO MECTa TOUEK. YMETh ONPENENsITh OMCCEKTPUCY
yIJIa U CEpEIUHHBIN NEPIICHAUKYIISAP K OTPE3KY KaK T€OMETPUUECKUE MECTa TOYEK.

@opMynIMpoOBaTh  ONpPENEICHUS OKPYXKHOCTH M Kpyra, XOpAbl MW JIHaMeTpa
OKPYHOCTH, IIOJIb30BAaTbCid HX CBOMCTBAMHU. YMETh IIPUMEHATH O3TH CBOMCTBA IIpH
pelieHny 3aaa4.

Brnaners moHATHEM ONHCAHHOW OKOJIO TPEYTOJBHUKA OKPYKHOCTH, YMETh HAXOJIUTH
e€¢ ueHrp. Ilomb3oBaTbes QakTamMM O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYrOJbHUKA
IIEPECEKAOTCsl B OJHOM TOYKE, MU O TOM, YTO CEPEIMHHBIE INEPIICHAUKYIISIPBI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAOTCS B OHOU TOYKE.

Bnagerp mnoHsATHEM KacaTelbHOM K OKPYXKHOCTH, IIOJB30BaThCA TEOPEMOM O
MIEPIICHIUKYJISIPHOCTH KacaTeJIbHOW U paguyca, IpOBEAEHHOTO K TOYKE KaCaHHUS.



[Tonp30BaThCcs MOPOCTEUIIMMU TE€OMETPUUYECKUMH HEPABEHCTBAMM, IOHUMATh HX
NPAKTUYECKUNA CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKUE MOCTPOEHUS C MOMOIIBIO ITUPKYJIS U TMHEHKH.

K xoniy oOyuenus B 8 kjacce oOyJaroniuiicsi MONYYHUT CICIYIONIUE TPEIMETHBIC
pE3yNbTATHI:

Pacnio3HaBaTh OCHOBHBIE BUJIbl YETHIPEXYTOIBHUKOB, UX AJIEMEHTHI, MOJIb30BATHCS UX
CBOMCTBaMHU IPU PEIICHUY T€OMETPUUYECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOYKM MEPECEUCHUs] MEAUAH TPEYyroJibHMKa (IIEHTpa Macc) B
pEelIeHUH 3a1ad4.

Brnaneres moHsTHEeM cpelHEW JWMHUM TPEYrojbHUKA M Tpamnenud, NPUMEHSTh HX
CBOWCTBA MpHU pEIICHHH reomeTpudecknx 3anad. [lomb3oBaThes Teopemoit Paneca u
TEOPEMOM O MPOMOPIMOHAIBHBIX OTpPE3Kax, MPUMEHSATh UX JJISI PEIICHUS MPAKTUYECKUX
3azay.

[TpuMeHsTh pU3HAKKU MOI00MS TPEYTOILHUKOB B PEIICHUHA T€OMETPUUYECKUX 3a7ad.

[Tonb3oBaThesa Teopemoit [ludaropa ayig penieHus TEOMETPUUYECKUX U TMTPAKTUUECKUX
3amga4. CTpOUTh MaTEMaTHYECKYI0 MOJEIb B MPAKTUYECKHX 3a/1a4aX, CaMOCTOSTEIbHO
JenaTh YepTEX U HAXOUTh COOTBETCTBYIOIIUE JITTMHBI.

Brnaners mOHATUSAMHM CHMHYCAa, KOCMHYCAa W TaHIE€HCAa OCTPOrO yrjia MpsIMOYTrOJIbLHOTO
TpeyrojabHuKa. [101630BaThCSA STUMH NOHATUSMHU I PEUICHUS MPAKTUYECKUX 3a7a4.

Boruucnsate  (pa3nuuHbIME - clIOCOOAMM)  TUJIOMIAJh TPEYroJbHUKA U TUIOIIATU
MHOTOYTOJIBHBIX (QUryp (MONB3ysACh, TJ€ HEOOXOAUMO, KaJubKyJsiTopoM). I[lpumeHsTH
MOJTyYE€HHbIC YMEHHUS B MIPAKTUYECKUX 3a/1a4uax.

Brnaners mOHATHUSMU BOMCAHHOTO M IEHTPAILHOTO YIJIa, UCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIAX, YIJaX MEXIy XopJaMu (CEeKYIIMMH) U YyTrie MEXIy KacaTeJIbHOU U
XOpJIO¥ TIPU PEIICHUN T€OMETPUUECKUX 3a]1a4.

Brnanerr MOHSTHEM  OMNMCAHHOTO  YETHIPEXYTOJbHHUKA, NPUMEHATh CBOMCTBa
OTMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUN 3a7a4.

[IpuMeHsTh MOTyYEeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MATEeMaTUYECKUE MOJACIH
JUTS 3a71a4 peabHOM JKM3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIUMUCICHUS ¢ TPUMEHEHUEM
MoI00Mst ¥ TPUTOHOMETPHUH (TIONIB3YACH, TI€ HEOOXOIUMO, KaJIbKYJISITOPOM).

K xoniy oOyuenus B 9 kjacce oOy4arOnIUiicsl MOJYYHUT CICIYIONTUE MPEIMETHBIC
pE3yNbTaThI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPBHIX YTJIOB, HAaXOJWTh C HUX MOMOIIBIO
pPa3JIMYHbBIE JJIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJIbHUKA («pelieHue



MPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KABKYJISATOPA) MJIMHBI U YTJIbI
JUI HETaOJIMYHBIX 3HAUCHUH.

[lonb3oBaTbes  (opMmynamMu TPUBEACHUS U OCHOBHBIM  TPUTOHOMETPUYECKHM
TOKIE€CTBOM JIJIs1 HAXOXKICHHSI COOTHOIIEHUI MEXKYy TPUTOHOMETPUUYECKUMHU BETUUHMHAMH.

Hcnons30BaTh TEOPEMBI CHUHYCOB M KOCHHYCOB JUISI HAaXOXICHUSA Pa3IMYHBIX
AJIIEMEHTOB TPEYIrOJbHUKA ((PELIEHHE TPEYrOoJIbHUKOBY»), MPUMEHATh UX IPU PEUICHUU
reOMETPUYECKUX 3a]a4.

Brnagerr mnoHsTHSMH TpeoOpazoBaHUS MOM00MS, COOTBETCTBEHHBIX JJIEMEHTOB
noo6ubIX ¢uryp. [lomb3oBarbesi CBOMCTBaAMHU MOAOOMS MPOHU3BOJBHBIX (UTYP, YMEThH
BBIUMCIISTH JJIMHBI U HAXOJUTh YIibl y TOJOOHBIX Quryp. [IpumensTs cBoiicTBa nogodus B
NPAKTUYECKHUX 3aJadyax. YMEThb MPUBOAUTH MPHUMEPHI MOAOOHBIX (UIYP B OKpYKaIOIIEM
MHUpe.

[lonb3oBaTbcad TeopeMaMu O TPOU3BEACHUH OTPE3KOB XOpA, O NPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaTbcs BEKTOpaMH, MOHHMMATh UX T€OMETPUUYECKUN M (U3MUECKUN CMBICI,
IPUMEHSATh UX B PELIEHUU T'€OMETPUUYECKUX U (pu3nueckux 3anad. [IpumeHsTs ckaispHoe
MIPOU3BEICHNUE BEKTOPOB JJIs1 HAXOKAEHUS JUIMH U YTJIOB.

[lonb30BaTbCd METOJIOM KOOPAMHAT HAa IJIOCKOCTH, MPHUMEHSTh €ro B pELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Biiagere MOHATHUSAMM NPaBWIBHOIO MHOTOYIOJIBHHMKA, JJIMHBI OKPY’KHOCTH, JJIMHBI
IOYyTM OKPYXXHOCTH M PaJMaHHOW MeEphl yria, YMETh BBIYMCIIATH IUIOIIAJb Kpyra M €ro
yacTeil. [[puMeHsITh MoJyYeHHbIE YMEHHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (MM HEHTPbl) CUMMETPUU (UTYpP, IPUMEHATH ABUKEHUS TJIIOCKOCTU B
MIPOCTENIINX CITyYasix.

IIpuMeHATh MONy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJAEIIN
JUISL 3a/1a4 peabHOM KM3HU U ITPOBOJUTH COOTBETCTBYIOLIME BBIUYNCIEHUS C IPUMEHEHUEM
nogoOusT U TPUTOHOMETpUYECKMX  (QYHKUMA  (MOJB3ysch, TIA€  HEO0OXOIHUMO,
KQJIbKYJIITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieJioB U TeM uudpoBbie
Ne n/n P Kontpoasnsie | Ilpakrndeckue (witcpp )
NMPOrpamMMblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
IIpocrenmue reomerpudeckue GUrypul U
1 I/DI: cBorictBa. M3me elzme FCOMG("lF) I/I?-IIIG):CKI/IX 15 bubmmorexa [IOK
' ' P P https://m.edsoo.ru/7f415e2e
BEJINYNH
bubnnorexa [JOK
2 TpeyrombHitici 21 1 https://m.edsoo.ru/7f415e2e
3 [TapamiensHbIe IpsIMBIE, CyMMa yTJI0B 14 1 bubmmoreka [IOK
' TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpykHOCTb U KpyT. [ 'eomeTpuyeckue 14 1 bubnuorexa [LIOK
' HIOCTPOEHHSI https://m.edsoo.ru/7f415e2e
. bubnuoteka [IOK
: I1 , 0000 4 1
> OBTOPEHHE, ODOLIICHIE SHARHHA https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

INPOI'PAMME



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

8 KJIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uugposBbie
Ne n/n P Konrpoabusie | IIpakruyeckue (mucpp )
MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl
N bubnuoreka [JOK
L HerbipExyrombitici 12 1 https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
2 MIPOIMOPLIMOHANIBHBIX OTPE3KaXx, MOJ00HbIE 15 1 bubmorexa LIOK
' poriopht P e https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Inomane. Haxoxaenue miomanei
3 Tpe HIOJJIII)HI/IKOB 51 f/IHOFO OJIIII)IHSIX ¢bur 14 1 bubmorexa LIOK
' peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanau moxoOHBIX GUryp
Teopema IIudaropa u Hauana bubnuorexa [LIOK
4. 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTl B OKpy>KHOCTU. Brincanusie u
5 OIMCAHHBIEC YETHIPEX YT OJIbHUKH. 13 1 bubnnorexa [IOK
' KacarenbHbie k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEHN
bu6nunoreka [IOK
. II i 4 1
6 OBTOpCHHE, 0600meHHe 3HaHHH https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB IT1O 68 6 0
IMPOT'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

9 KJIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Kontpoannbie | IlpakTudeckue (wicpp )
NPOrpaMMbl Bcero o0pa3zoBare/bHbIE
padoThI padoThI
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubmmoreka [JOK
' CUHYyCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [Ipeo6pa3zoBanue nogodus. Merpuueckue 10 1 bubnnoreka [IOK
' COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnuorexa [JOK
3 Bextopet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH 9 1 bubmorexa HOK
' P pA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. JITHHA
5 0119 HOCTH U TUIO y: b Kpyra 8 8 brbmmorexa [IOK
' Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6nmmoteka [IOK
. 6
6 JBHokerHs MI0CKOCTH https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 06001IeHNE, CUCTEMATH3AIH 7 5 bu6mmoreka [IOK
' 3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I1O 68 6 0

INPOI'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

I'eometpus, 7-9 kmaccel/ Artanacsa JI.C., byryzoB B.®., Kagomnes C.b. u
npyrue, AkimornepHoe oomectBo «M3narensctBo «IIpocBemenue».2023r

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

1.JI.C Atanacsu,B.® byTty30B u ap.

"T'eometpus 7 knacc.Meroauueckue pekomernaanuu" . M.IIpocsemnienue-2019r
2.J1.C Aranacsan,B.® byty30B u ap

"T'eometpus 8 knacc.Meroanueckue pekomenaauu" . M.IIpocsemenune-2019r
3.JI1.C Aranacsan,B.® byty30B u ap

"T'eometpus 9 knacc.Meroauueckue pekomenganuu" . M.IIpocsemnienue-2019r
4 M. A Nuenckas «I'eomeTrpusi. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OTHI /-

9xmnaccy. M- "IIpocsemienne”,2017r
5.b5.I'.3uB "T'eomerpus.IugakTnueckre MaTepuabl IKi».
M"IIpocgemenue",2016r
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