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MNOACHUTEJIBHASA 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeiOB LIKOJIbHOM MaTEMaTUKH, UMEIOIINUNA CBOEH
HeNbl0 00ecleynTh H3yuYeHHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHHWH M B3aUMHOE
pacrojoXeHue, ONUpaeTcs Ha JIOTMYECKYH0, JOKa3aTelIbHYyK JUHUI0. LleHHOCTh wu3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKIIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TMPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh HMCTUHHBIC YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, HPOBOAUTH
paccyXJIeHUs «OT MPOTUBHOIOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POPMyIHpOBATH OOpaTHBIE
YTBEPXKICHHS.

Bropoii nienpio u3ydeHusi reOMETpUM SIBJISIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA Mpu
pEIIeHNH KaK MaTeMaTU4YeCKUX, TaK M MPAKTHUECKUX 3a/1ay, BCTPEUAIOIIUXCS B pealbHOU
*u3HU. OOydaromuiics TOJDKEH HAYYHThCS OIpPENeINTh T'€OMETPUYECKy0 (Urypy, OMHcaTh
CJIOBaMHU JAHHBI 4YepTEX WIM PUCYHOK, HAWTH IUIOIIAJb 3€MEJIbHOTO Y4YacTKa, PAcCUUTaTb
HEOOXOAMMYIO [UITMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTENbHAS JUHUS B U3YYCHUU TE€OMETPHH.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4alOUIMiiCs  y4HUTCS  CTPOMTH
MaTeMaTUYeCKUe MOJENU pEallbHbIX JKU3HEHHBIX CHUTYyallli, MPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb ITOJIy4EHHOT'O pe3yibTara.

KpaitHe Ba)XHO TOJUEPKUBATH CBS3M T€OMETPUU C JAPYITHMH YYEOHBIMH TpEAMETaMH,
MOTHUBUPOBATh  MCIIOJIB30BaTh  ONpEACICHHUS  TIeOMETpPUYEeCKUX  (GUryp U IMOHATHI,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBsI3U Haubosee
ApKO BUIHBI B TeMax «Bektopsl», « Tpuronomerpuyeckue cooTHOIEHUs», «MeTo KoopauHaT»
u «Teopema [Tucdaropay.

VYuebHblit Kypc «['eomMeTpus» BKIIOYAET CIEIyIOIME OCHOBHBIE pPa3feibl COAEPIKAHUS:
«['eomerpuueckne ¢Gurypsl u uX CBOHCTBay, «M3MepeHHe TIeOMETPUYECKHX BEIHUUHY,
«/lexapToBBl  KOOpAMHATBl Ha  IJIOCKOCTW», «BekTopbl», «JIBUXKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus OJOOUN.

Ha n3yuenue yue6HOro Kypca «I'eomerpus» orBoautcs 204 yaca:

B 7 kiacce — 68 yacoB (2 yaca B HEJIEINIO),
B 8 kimacce — 68 yacoB (2 yaca B HEJIEINIO),
B 9 kyacce — 68 JacoB (2 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA

7 KIIACC

HauvanpHple nmoHsaTus reomerpuu. Touka, mpsimasi, OTpE3OK, Jiyd. Yros. Bunbsl yrios.
BeprukanbHele M CMeXHBIE yribl. buccexkrpuca yrima. JlomaHas, MHOrOyrojbHHK.
[TapamienbHOCTh U NEPIEHAUKYISAPHOCTD IPSIMbIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpun. [Ipumepbl cuMMeTpun
B OKPY’KaIOILlEM MUDE.

OcHOBHBIE TIOCTPOEHHUS C IIOMOIIBIO LMPKYIs M JuHeilku. TpeyroabHuk. Bbicora,
MenuaHa, OMCCEeKTpUCca, UX CBOMCTBA.

PaBHOOepEeHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M NIpHU3HAKM DPABHOOEAPEHHOro TpeyrojipHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX NpsiMbIX. CymMMma yIjioB TpeyrojbHuUKa. BHemiHue
YTJIbI TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeEAMAHBl IPSIMOYTOJIBHOIO TPEYrOJbHUKA,
IpOBEAEHHOW K runoreHyse. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[TpstMmoyronbHbBIN TPEYroJibHUK ¢ yriaoM B 30°.

HepaBencTBa B reoMeTpHH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JIJIMHE JOMAaHOM,
TeopeMa o OoJIbIIEM yIiie U O0NbIIeH CTOpoHe TpeyroyibHUKA. [lepneHIuKyIsp U HaKJIOHHAS.

['eomeTprueckoe MecTo TOYeK. buccekTpuca yria u cepeiMHHBIA NEPHNEHAMKYISP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpYI, XOopJa M JAMaMeTp, HMX CBoOiicTBa. B3amMHoe pacrnoyioxeHue
OKpYXHOCTH M mnpsiMoil. KacarenbHas n cexymas K OKpyXHOCTU. OKpYyKHOCTb, BIIUCaHHAs B
yroJ. BincanHast 1 onmcaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

YerslpéxyronpHuku. llapamnenorpamm, ero nmpu3Haku M CBOMCTBA. YacTHbIE cirydan
napajuieJIorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU W cBoicTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpanenus.

Merton yaBoeHuss menuanbl. LleHTpanbHas cummerpus. Teopema Paneca U Teopema o
MPOMOPLUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPeYrojbHUKA U Tpaneruu. L{enTp Macc TpeyroyibHuKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaodus. [IpusHaku mogo0ust TpEeyrodbHUKOB.
[TpumeHeHne NoA00MS IPU PELLICHUH PAKTUYECKUX 3a]1a4.

CaoiicTBa miomaaei reomerpudeckux ¢uryp. @opmyisl I MJIOUIAAW TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH MoI00HBIX GUTYp.

Brruncnenue miomaaeii TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema Ilucdaropa. [Ipumenenue Tteopemsl Iludaropa mpu pemeHur MTPaKTUYECKUX
3a1ad.

CuHyC, KOCHHYC, TaHI€HC OCTPOIO yIVIa IPSAMOYIOJBHOTO TpeyrojapbHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrnucanHble ¥ LEHTpaJIbHBIEC YIUIBI, YIOJI MEXKAY KacaTeIbHOW M XOPAOH. YTIIBI MEXAY
XOpJaMM M CEeKymMMHM. BrnmcaHHble W  ONMCaHHBIE YETBIPEXYTONBHMKH. B3aumHoe



pacmoyiokeHue AByX OKpyxkHocted. Kacanme okxpyxHocteit. OOmme kacaTtelbHbIE K JBYM
OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreHc yrioB ot 0 go 180°. OcCHOBHOE TPHUTrOHOMETPUUECKOE
TOXKeCTBO. POPMyJIBI IPUBEACHHUS.

Pemienne tpeyronbHukoB. Teopema KOCHHYCOB UM TeopemMa CHUHYCOB. Pemienue
IIPAKTUYECKUX 3aJa4 C UCIO0Ib30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nonodus. [logobue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 Ipou3BeeHNN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

BekTop, nnumHa (MOAyNb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTHUBOIIOIOKHO
HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMM HAal
BEKTOpaMHU. Pa3nokeHue BeKTOpa 10 JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpa.
CkassipHO€ ITPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE /Il HaX0XKJIEHUS JJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IJIOCKOCTH. YPaBHEHUS IMpPSMOM U OKPYKHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPY>KHOCTEN U PSAMBIX. MeTo KOOpAUHAT U €r0 IPUMEHEHHE.

ITpaBriibHBIE MHOTOYrONbHUKU. JlyInHA OKpyX)HOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyXHOCTe!. [1nomane kpyra, ceKTopa, CErMeHTa.

JIBUKEeHMsI IIIOCKOCTU U BHYTPEHHUE CUMMETPHUH QUryp (371€eMeHTapHbIe NPECTaBICHNUS).
[TapaensHslil nepeHoc. IloBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJabTATBI OCBOCHHUS MPOrpaMMbI ydeOHOro Kypca «l'eomeTpus»
XapaKTepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOALIEMY POCCHMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKEHHSIM POCCHUMCKMX MATEMaTUKOB H POCCHICKOU
MaTeMaTUYECKON MIKOJIbI, K UCTIOJb30BAHUIO STUX JOCTHKEHUN B IPYTUX HAyKaxX W MPUKIATHBIX
chepax;

2) rpa:kIaHCcKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakIaHWMHA W peaM3alli €ro Ipas,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIEyp TPaKIaHCKOro o0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JOCTHKEHUM
HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJIBbHO-3THUECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHUE B PEIICHUM MPAKTUYECKUX 3a]ad MaTeMaTH4YEeCKOMN
HANPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HH JIJIS1 YCTICTHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOEHHUEM WHJUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUJETh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpHUEHTAINEH B NEATEITLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKH Kak cdepbl UYeIOBEUECKOH AeATeTbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUMMOCTH JIJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHWS MHpa, OBJAJCHUEM TPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENLCKOM JIEATETLHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoOBaHMEe  KYJbTYPbl  310POBbS W
3MOIMOHAJIBLHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAaHMUSI B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HHU (30pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MUecKas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
MpU3HAHUEM CBOETO TpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3K0J10THYECKOE BOCTIUTAHME:

OpHEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM JUIs pellleHus 3ajad B o0yacTu
COXPAHHOCTH OKPYXKAIOIIEH cpeabl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKM HMX BO3MOXHBIX



HOCJEICTBUM Il OKpY’Karollled Cpelibl, OCO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTMYECKHX
po0JIeM U IyTel UX PELeHUs;

8) aganTanusa K H3MEHAIMMCS YCJI0BHSAM COLHAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEOIPEIECIEHHOCTH, MOBBIILICHUIO YPOBHSA CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTHUUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCA Y APYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIIBITA IPYTUX;

HE00X0UMOCTBIO B ()OPMHPOBAHNUN HOBBIX 3HAHUM, B TOM 4ucie (HOpMYyIUpOBaTh UIEH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHMMATb CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TpeOyrOIUil KOHTpMEp, KOPPEKTUPOBaTh NPUHUMAEMble pEIIEHUS U
neicTBus, GopMyJINpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble 1oruveckue aeicTBUA:

e BBUIBISITh M XapaKTEpU30BATh CYIICCTBEHHBIC NMPHU3HAKUM MaTEMAaTUYECKHX OOBEKTOB,
MNOHATUH, OTHOWICHUHA MEXAY MOHATHSIMHU, (OPMYIUPOBATH ONPEAETICHUS MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS IS 0000IEHHS U
CpaBHEHWsI, KpUTEPHH ITPOBOIMMOTO aHAN3a;

e BOCIPUHHUMATH, (pOpMyTUpoBaTh W TPeOoOPa30BHIBATH CYXKICHUS: YTBEPIUTEIbHBIE U
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHEIE;

e BBIIBJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NMPOTUBOpEUNUs B (PakTax,
JAHHBIX, HAONIONEHUSIX M YTBEPXKICHUSAX, MpPEUIaratb KPUTEPHH Ui BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlenaTh BBIBOJBI C HUCIOJIBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;

e pa3bmparh JOKa3aTeIbCTBA MATEMATHIYECCKUX YTBEPXKACHUH (TIPSMBIE U OT MIPOTHBHOTO),
NPOBOJIUTh CaMOCTOSITEIbHO HECIIOXKHBIE JIOKA3aTeNbCTBA MAaTEMAaTHYECKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

e BBIOMpaTh cHoco® penieHus ydyeOHOW 3anadyu (CpaBHHBATh HECKOJbKO BapHaHTOB
peleHnst, BEIOUpaTh HanOoee MOAXOMAIINNA C YIETOM CaMOCTOSITENIFHO BBIICIEHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

e WCHOJB30BAaTh  BOMPOCHI  KaK  HCCIEAOBATENILCKUH  HMHCTPYMEHT  ITIO3HaHWUS,
(bopMyITHpOBaTH BOMPOCH, (PUKCHUPYIOIIHE MPOTHBOPEUHE, MTPOOIEMY, CAMOCTOSTEITHLHO
yCTaHaBJIMBAaTh UCKOMOE M JaHHOE, (OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIINIO, MHEHUE;

e IIPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECIIOKHBIH 3KCIIEPHMEHT,
HEOOJIbIIIOE  MCCIEIOBAHUE II0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOM;



CaMOCTOSITEIbHO  (opMynHpoBaTh  OO0OOMIEHWST W  BBIBOABI IO  pe3yjibTaTaMm
MPOBEAEHHOTO HAOIIOCHUS, UCCICIOBAHUS, OICHUBATh JOCTOBEPHOCTH ITOTYYCHHBIX
pe3yJIbTAaTOB, BEIBOJIOB U OOOOIICHHIA,

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE MPOIECCA, a TAKIKE BBIABUIATh MPEAIOIOKEHHS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Paborta ¢ unopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALINH, TaHHBIX, HEOOXOIUMBIX IS
peLIeHMs 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATh HH(OPMALNIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHUS;

BBIOMpATh (OopMy IpeACTaBICHUS WHPOPMAMK U WLIIOCTPHPOBATH PElIacMble 3a/1aun
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMH;

OLICHUBATh HAJEKHOCTh MHPOPMAIUK 1O KPUTEPHUSM, MPEIIOKCHHBIM yUUTEIIEM HWIH
c(hOpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

BOCIPUHUMATH U (OPMYIUPOBATH CYXJACHUS B COOTBETCTBHM C YCIOBUSMHU M LEISIMH
oOmIeHusi, SICHO, TOYHO, TPAaMOTHO BBIpaXaThb CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHUs 3a/1adl, KOMMEHTUPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0JIe OOCY>KICHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, TPOOIEMBI,
pelaeMoii 3a/1a4uu, BHICKA3bIBaTh UJICU, HAIICJICHHbIE HA MOUCK PEIIECHUS, COTIOCTaBIATh
CBOM CYXKJIECHUS C CY)KJICHHUSMH JPYTrUX YUYACTHUKOB JHAora, 0OHAPYKUBATH Pa3ININeC
U CXOJICTBO IIO3WIMH, B KOPPEKTHOH (opme GdopMynpoBarh pa3HOTIACHS, CBOH
BO3PaKEHUS;

MPEJICTABISITh PE3yNbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTa, WCCIEeIOBaHMs, MPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (opMaT BEICTYIUICHHS C YYETOM 3a7ad TPE3CHTANUA |
0COOEHHOCTEH ayAuTOpUH;

MOHUMATh W MCIOIh30BaTh MPEUMYIIIECTBA KOMaHTHOW ¥ MHAUBHIYalbHON pabOTHI MIpH
pelieHnr y4eOHbIX MaTeMaTHUECKUX 3a71ay;

MPUHUMATH TIeJTb COBMECTHOW JCSITEIHLHOCTH, IIAHUPOBATH OPTraHU3AIUI0 COBMECTHOM
paboTHI, pactpeIeNsITh BUILI PadOT, JOrOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yIIbTAT
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JFOICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CYyKIeHHS, 0OMEH MHEHUSMHU, MO3TOBBIE
IITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh pa0OTHI U KOOPIUHUPOBATH CBOM JICHCTBHS
C JIPYTUMU WICHAMHU KOMAaHJIbI, OI[CHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMHA MPOTYKT
M0 KpUTEPHsIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranuzanus:

CaMOCTOSITEJIbHO COCTABJIATh IUIaH, QJrOPUTM pelleHHs 3agadd (WIM €ro 4acTh),
BBIOMpPATh CIOCOO pemeHus ¢ YYETOM HUMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATb U KOPPEKTUPOBATh BAPUAHTBHI PELICHUU C Y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJIJIEKT:



BJIAJETh CIOCOOAMHU CAMONPOBEPKU, CAMOKOHTpPOJIA IpoIlecca M pe3yibTara PelieHus
MaTeMaTHYeCKOM 3aauH;

NpPEJBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IPU PELICHHUU 3a7a4yl, BHOCHTH
KOPPEKTHBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, HAHJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTU MOCTABICHHOM LIEU U YCIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHKEHHS JTH HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 7 kJacce oOydaromMiics MOMYYHUT CIEIYIOUIUE INPEIMETHBIE
pe3ynbTaThl:

Pacno3naBaTh M3y4eHHbIE TeoMeTpHueckue (UTypbl, OMNpeneisTh WX B3aUMHOE
pacroyio’keHne, MU300pakaTh T'€OMETPHUYECKHE (UTYPHI, BBIIOIHATH YEPTEKU IO YCIOBHUIO
3anauu. V3MepsATh JIMHEHHBbIE M YIJIOBBIE BEIMYMHBI. Pemarh 3ajaud Ha BBIUMCIIEHHUE AJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenate rpyOyI0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B PEasIbHOM KHU3HH,
pa3sMepoB MPHUPOTHBIX 00BEKTOB. PazinnuaTh pasMepsl ITUX OOBEKTOB IO MOPSAAKY BETUYHHEI.

Ctpoutp 4epTekH1 K FeOMETPUUECKHUM 3a/1a4aM.

[lonb30oBaTbcs MNpU3HAKAMH pABEHCTBA TPEYIOJbHHUKOB, HCIOJIb30BaTh NPU3HAKK U
CBOICTBa paBHOOGAPEHHBIX TPEYTOJILHUKOB MPU PEUICHUH 3a/1a4.

[TpoBOAMTD JTOTUYECKHE PACCYKIECHUS C UCTIOIb30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcs NpU3HAKAMHM pPaBEHCTBA IPSIMOYTOJIbBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYIOJIbHOTO TPEYrOJbHUKA, B PpELICHUU
F€OMETPUUYECKHX 3a/1au.

OnpenensaTh NapauieTbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3zyeT ¢ HUMHU
cekymas. OnpenensaTh NapayuieIbHOCTh MPSMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemmars 3amaun Ha kieT4aroit Oymare.

[IpoBOANTH BBIYHCIEHUS W HAXOAWTh YHCIOBbIE W OYKBEHHBIE 3HAYEHHS YIJIOB B
FEOMETPUUYECKUX  3aJadax C  HCIOJb30BaHMEM CYMMbBl YyIJIOB  TPEYroJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpPH IEPECEUECHUU MABYX MapalieIbHbIX
NpsIMBIX CeKylel. PemaTe mpakTuyeckue 3aaun Ha HaX0KJIEHHUE YTJIOB.

Brnaners moHATHEM re€OMETPHUUECKOTO MECTa TOUEK. Y METh OINPeNeNIATh OUCCEKTPUCY yIia
U CepeNHHBIN NEePIEeHANKYISAP K OTPE3KY Kak FeOMETPUUECKHUE MECTa TOUEK.

@opMyIUpOBaTh ONpPEACIEHUsI OKPY)KHOCTH M Kpyra, XOpJAbl M JHaMeTpa OKPYXHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSTH 3TH CBOWCTBA IIPU PEIICHUH 3a]au.

Bnaners MOHATHEM ONUCAHHON OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOAWUTH €€
ueHTp. [loap3oBaThCcs pakTamMu 0 TOM, YTO OMCCEKTPHUCH! YIIIOB TPEYroJbHUKA MEPECEKAIOTCS B
OJIHOI TOYKE, U O TOM, YTO CEpEeIWHHbIE MEPHEHAUKYIIPbl K CTOPOHAM TpPEYrojbHUKa
NIEPECEKAIOTCS B OJHON TOUKE.

Brnagerp nOHATHEM KacaTeNpHOM K  OKPY)KHOCTHM, IIOJb30BaTbCSl TEOPEMOM O
NEePIEeHIUKYIIPHOCTU KacaTebHON U paaunyca, MPOBEIEHHOTO K TOYKE KacaHUsl.

[Tonb30BaTbcs NPOCTEMIIMMU TEOMETPUYECKHMMHM  HEpaBeHCTBAMM, TIOHMMATh UX
MPaKTUYECKHUI CMBICIT.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOEHUS C TOMOIIBIO IUPKYJIS U JINHEHKH.

K xonmy oOydeHuss B 8 kJiacce 0OOydarOMMIACS TONYYUT CIEAYIONIAE TPEIMETHBIE
pe3ynbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, UX 3JEMEHTHI, MOJb30BaThCS HX
CBOICTBaMHM IPU PELIEHUH FEOMETPUUECKUX 3aau.

[IpuMeHsTh CBOICTBA TOUKHM NEpecedeHHs] MeIuaH TpeyroibHHKa (LEeHTpa Macc) B
pelIeHny 3a1a4.



Brnaners noHATHEM CpPEeIHEN JIMHUM TPEYTOJIbHUKA W TPAlelMH, IPUMEHATh UX CBOMCTBA
IIpU pPELICHUM reomerpudeckux 3anad. llomb3oBaTtees Teopemon daseca U TeopemMoun o
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELICHUS NPAKTUYECKUX 3a/1a4.

[TpuMeHATH NpU3HAKY 000U TPEYTOJIBHUKOB B PEIIEHUH F€OMETPUYECKUX 3a/1ay.

[Tons3oBatbess Teopemoi IIudaropa ans pemieHUs reOMETPUUECKUX M HMPAKTUYECKHX
3a7a4. CTpOUTh MaTeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3a/adax, CaMOCTOATEIbHO JEJaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIME JUIUHBI.

Bnaners NmoHATHSAMHU CHHYCA, KOCHMHYCa M TaHIE€HCa OCTPOro yria IpPsIMOYTOJIBHOTO
TpeyroiabHuKa. [1071630BaThCS 3TUMU NOHATUAMH JJI PEIIECHUS TPAKTUYECKUX 3aad.

Beruncnsate  (pa3nuyHBIMEH - criOcO0aMM)  IUIOMIAAb  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJBHBIX ~ (uryp (MONb3ysch, TI/A€ HEOOXOIMMO, KaIbKynaTopom). [IpumeHsTh
IIOJIyYE€HHBIE YMEHHMS B IPAKTUYECKUX 3a/1a4ax.

Bnanerp NOHATHMSAMU BIMCAHHOTO W LEHTPAJIBHOIO YIVIA, MCIIOJNb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXJIY XOpJaMu (CEeKyLIMMH) U YIiie MEXay KacaTelbHOH U XOpaoi
IIPU PEIICHNU T€OMETPUUYECKUX 3a/1a4.

Bnaners MOHATHEM ONMCAHHOTO YETBHIPEXYTOJIBHHUKA, NIPUMEHATh CBOWCTBA ONMCAHHOIO
YETHIPEXYTOJbHUKA IIPU PEILICHUH 3a]au.

[TpuMeHsTh NOyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLUE BHIYUCICHUS C IPUMEHEHUEM OJ00us
U TPUTOHOMETPHH (II0JIb3YSACH, I/1€ HE0OX0AUMO, KAIbKYISATOPOM).

K koHiy oOyuenus B 9 kjacce oOydaromuiics MOJYYHUT CJeNylolue MpeaAMETHbIE
pe3yabTaThI:

3HaTh TPUTOHOMETpUUYECKHE (YHKIMM OCTPHIX VYIJIOB, HAXOAUTh C HUX IOMOUIBIO
pasii4yHble  BJEMEHThl  MPSIMOYrOJbHOTO  TPEYrojbHHKA  («pElIeHHe MpPSIMOYTOJbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOIIbIO KAJIBKYJIATOpPA) JUIMHBI M YIVIBI AJISl HETaOJIMYHBIX
3HA4YCHUM.

[Tonb30BaTbes opMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKIECTBOM
JUISL HAXOKIEHHSI COOTHOIIEHNI MEXly TPUTOHOMETPUYECKUMH BETUYHHAMH.

Hcnonp30BaTh TEOPEMBbl CUHYCOB M KOCHHYCOB JUIsl HAXOXJIEHUS Pa3iIUYHBIX JIEMEHTOB
TPEYrojbHUKa («pElIeHUE TPEYroJbHUKOBY»), MPUMEHITh UX MPU PELIEHUH TeOMETPUYECKHUX
3aj1ad.

Brnaners noHsATHsAMEU MTpeoOpa3oBaHus MOA0OHS, COOTBETCTBEHHBIX JIEMEHTOB IMOJA0OHBIX
¢uryp. IToap3oBarbest cBOMCTBaMU 1101001 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U
HaXOJUTh YIJIbl Y 0J00HBIX (uryp. IlpuMenaTs cBoiicTBa momo0ust B MPaKTUYECKUX 3a/1ayax.
YMeTh NpUBOIUTH IPUMEPHI MOAOOHBIX PUTYp B OKPYKAIOIIEM MHUPE.

ITonb30oBaTbesd TEOpEMaMU O IPOU3BEIACHUU OTPE3KOB XOpJ, O NPOU3BEIECHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHMMATh HUX T€OMETPUYECKMH W (U3UYECKUH CMBICIH,
IPUMEHSTh UX B PEHICHUH TeOMEeTpUYeckuxX M (usnueckux 3aaad. [IpuMeHsTh ckaisipHOe
IIPOU3BEICHNE BEKTOPOB AJI1 HAXO0XAECHUS JUIMH U YIJIOB.

[Tonp30BaTbcs METOAOM KOOpPAMHAT HAa IIJIOCKOCTH, IPUMEHSTh €ro B pEIICHUU
T€OMETPUYECKHX U MPAKTUYECKUX 3a/1ay.

Bnaners MOHATHAMM NMPaBHWIBHOIO MHOTOYTOJIBHMKA, UIMHBI OKPYKHOCTH, JUIMHBI TyTH
OKPYXHOCTM M DPaJMaHHOW MEpbl YIJa, YMETb BBIYMCIATH IUIOIIAJbL Kpyra M €ro 4acrei.
[TpyMEHATH NOJIyY€HHbIE YMEHUS B IPAKTUYECKUX 3a/1adax.



Haxonute ocu (MM LEHTPHI) CUMMETpUU (DUTYp, NPUMEHSATH JIBUKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

IIpuMeHATh IOJIy4eHHBIC 3HAHMS HA IIPAKTUKE — CTPOMTH MATEMATUYECKUE MOJEIM U1
3ajjay peajJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCICHHS C IPUMEHEHUEM 000U
U TPUTOHOMETPHUECKUX (PYHKLIUH (T10JIB3YSCh, I'/1e HEOOXO0AUMO, KAIBKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosaunvecTBo yacoB JJIeKTPOHHBIE
Ne ni/m HaumeHoBaHHe pa3/1eioB U TeM MPOTrPaMMbI KoHTpoJbHbIe Tpaxru  (ungpposeie)
Bcero yecKue o0pa3oBaTe/IbHbIE
padoTshI
pabdoTsl | pecypchbl
1 [Ipocreiimme reomerpuueckue GUTypsl U X CBOUCTBA. 14 0 bubnmoreka [JOK
N3MepeHne reoMeTpruieCKuX BETMYNH https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
2 T 22 1
PEYTOILHHIH https://m.edsoo.ru/7f415e2e
3 [TapannenbsHbIE IpsIMBIE, CYMMa YTJI0B TPEYTOJIbHUKA 14 1 bubmorexa [JOK
P P > CYMMA YT peyr https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK
4 O I 14 1
KPY>KHOCTb U KpyT. [ eoMeTpuieckue mocTpoeHHs httos://m.edsoo.ru/7fA 1562
. bubnuoteka [JOK
5 I1 6006 4 0
OBTOPCHHS, COOLIICHHE SHAN https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 0



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 KVIACC

KoaunvecTBo yacoB JJIeKTPOHHBIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM NMPOrPaMMbI KoHuTposbHuble HpakTn (pponbie)
Bcero JecKue o0pa3oBaTejIbHbIE
padoThbI
padoThbI pecypchl
N bubnmoreka [JOK
1 HerbipExyronbiHKit 12 1 https://m.edsoo.ru/7f417e18
5 Teopema ®aneca u TeopeMa 0 MPONOPILIUOHATBHBIX 15 1 bubnuorexa [JOK
OTpe3Kax, MOI00HBIE TPEYTOJIbHUKU https://m.edsoo.ru/7f417e18
3 [Tnomans. Haxoxnenue miomaaeit TpeyroJlbHUKOB U 14 1 bubnunoreka [JOK
MHOTOYToJbHBIX (puryp. [nomanan nogo6HbIX uryp https://m.edsoo.ru/7f417e18
bubmuorexa [JOK
4 T IT 10 1
eopema [Tudaropa u Havana TPUTOHOMETPUHU httos://m.edsoo.ru/7f417e18
VYTIbl B OKpY)KHOCTH. BriMcaHHbIE U ONTMCaHHBIC
5 YEeTHIPEXYroJbHUKHU. KacaTeabHbIe K OKPYKHOCTH 13 1 bubmorexa HOK
pexyT T Py ’ https://m.edsoo.ru/7f417e18
Kacanue okpyxxHoCTEN
bu6mmoreka [JOK
6 I1 i 4 0
OBTOPCHHE, 0000LICHHE SHaHMIH https://m.edsoo.ru/7f417e18
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0



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

N KoaunvecTBo yacoB DJIeKTPOHHbIE
[
HpaRTI/I (III/I(l)pOBbIe)
n/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPAMMBbI KonTpoabn
Bcero YyecKHe o0pa3oBaTejibHbIE
n ble padoThI
padoThbI pecypchbl
1 Tpuronomerpus. Teopembl KOCHHYCOB U CUHYCOB. Pemienue 16 1 bubnuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanue moao6us. MeTpudecKkre COOTHOIICHUS B 10 1 bubnnoreka [JOK
OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTH 9 1 bubmorexa [JOK
P pA https://m.edsoo.ru/7f41al2c
5 IIpaBuiIbHBIE MHOTOYT'OJIBHUKH. JlJIMHA OKPY>KHOCTHU U 8 0 bubmuoreka [IOK
IoIaaes Kpyra. Beruucnenue miomnaaei https://m.edsoo.ru/7f41al2c
bubmmoteka IIOK
0 Jlpmiketis I0CkoCTH 0 0 https://m.edsoo.ru/7f41al2c
bu6nmorexa LIOK
! 1 i 7 1
OBTOpeHHE, 000011IeHNEe, CHCTEMATH3AIUs 3HAHU T https://m.edsoo.ru/7fA1a12¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. ['eomeTpusi: 7-9-e kinaccel: 60a30BbIN ypOBEHb: y4eOHHK, 7-9

knaccel/ Atanacsia JI.C., Byry3oB B.®., Kanomues C.b. u npyrue,

AxnmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»

1. 2) 3uB Bb.I'.. JIumaktuueckue maTepuaibl Mo reoMerpuu § kiacc. M.:
IIpocsemenne, 2001.

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1.

2.

6.

[Toypounsie pa3pabotku no reometpuu, 7,8, 9 kinace. H.d.I"aBpuios. — M:
«Baxo», 2011.

N3ydenne reomerpun B 7-9 knaccax. JI.C.Aranacs, B.®.byry308,
10.A.I'na3koB, B.b.Hekpacos, U.N.FOauna. — M: «IIpocsemenue», 2006.

3uB B.I'., Meitnep B.M., baxanckuii. A.I'. 3amaun no reomerpuum 7-11. M.:
IIpocsemienne,2000.

Mumenko T.M., biiuakos A.Jl. 'eomerpus. Tematnueckue TecThl. 7-8-9 kiacc. —
M., «IIpocsemienue» 2012

Tectbl o reomerpun: 8 kiacc: Kk yueOHuky JI.C.AtanacsHa u np. «['eometpus.
7-9 xmaccel» / A.B.@apkoB. — 11 u3n., mepepad. u gom. — M.: M3matenbcTBo
«DK3amen», 2020

KUM. T'eomerpust 7-8-9 kmacc/ coct. H.®.I'aBpuioBa. — 2-¢ m3a., - M.: BAKO,
2012

7. 0OI32024.. MatemaTunKa. 37 BapmnaHTOB.TUMNOBbIE BapUaHTbl 9K3aMEHALUMOHHbIX
3aaaHnin/ U.P.Bbicotckuid, /1.0.PocnoBa 1 14.-M.: «IK3ameH» 2024.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET

1.

2.

https://www.yaklass.ru

https://resh.edu.ru/ (Poccuiickas sneKTpoHHAs IIKOJIA)

bubnuoreka ITOKhttps://m.edsoo.ru/



https://m.edsoo.ru/

4. https://www.uztest.ru
5. https://math-oge.sdamgia.ru/?redir=1

6. https://math8-vpr.sdamgia.ru/

7. https://www.school.edu.ru (Poccuiickuii 00111€00pa30BaTEIbHBIN TOPTAT).

8. https://www.pedsovet.org (Bcepoccuiickuii IHTepHET-TI€/ICOBET)

9. https://www.fipi.ru  (caiir ®DenepanbHOr0 HMHCTHTYTa IIEIarOTHYECKUX
HU3MEPCHHM ).

10. http:// mat.1september.ru (caliT razeTsl «MaTeMaTHKa)

11. http:// festival.lseptember.ru (pectuBanp nemaroruueckux uaeid «OTKPHITHIH
ypok» («IlepBoe ceHTsAOps»).

. CoOcTBEHHBIE IMPC3CHTAINM;

e IIpesenTanuu u3 6anka MO MaremaTukoBs.
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