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1. HOACHUTEJIBHASA 3AIINCKA

1.1 l'eomeTpust Kak OJAMH W3 OCHOBHBIX pa3J/IE]OB IIKOJIBHONM MaTeMaTHUKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIIbHYIO JINHUIO.

LleHHOCTDH M3y4YEeHMSI TEOMETPUU HAa YPOBHE OCHOBHOI'O OOIIEr0 00Opa3oBaHMs
3aKJIIOYAETCs B TOM, YTO OOYyYaroIIMHCSA YYUTCS IPOBOIUTH [OKa3aTeIbHbIC
pacCyXJI€HHsl, CTPOUTH JIOTUYECKHE YMO3AKIKOYECHUS, JOKa3blBaTb WCTUHHBIC
YTBEPKJICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYKIAEHUS «OT
IPOTUBHOTO», OTJIMYaThb CBOMCTBA OT MPHU3HAKOB, (POpMynHpoBaTh OOpaTHBIC
YTBEPKICHHUS.

Bropoii nenpr0 H3ydeHUsT T'E€OMETPUHU SBISETCS HCIIONb30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEYAOUIMXCsl B peanbHOM ku3HU. OOydaronuiicss JODKEH HayYUThCs
ONPEJENIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATH CIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAasi, BHIYMCIHUTEIbHASA JUHUS B W3YYEHUU T'€OMETPHUHU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCS YYHUTCS CTPOUTH
MaTE€MaTUYeCKHE MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJICKBaTHOCTb ITOJYYEHHOTO PE3YyJIbTaTa.

KpaiiHe BaxxHO NOAUEPKUBATH CBSI3U TEOMETPUM C JAPYTUMHU Yy4e€OHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
Y TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TeXHMKE. OTH CBsi3W Hambojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckne cooTHOWEHUs», «Meron koopauHaty U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckue Gurypsl M UX CcBOWCTBay, «M3mepeHue
F€OMETPUYECKUX  BEIIMUMH», «JleKapTOBBl ~KOOpAMHATBI Ha  IIJIOCKOCTH,
«Bektops», «JIBrkenus miockoctiy, «IIpeodbpazoBanus mo100us».

1.2 Ha u3yuenue ydyebnoro xypca «I'eomerpusi» orBogutcs 204 daca: B 7
KJ1acce — 68 yacoB (2 yaca B HeJIeN0), B 8 kiacce — 68 yacoB (2 yaca B HEZIENIO), B
9 knacce — 68 yacoB (2 yaca B HEJICIIIO).



2. COJEP)KAHUE OBYUYEHUA
2.17 KJIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. (OCHOBHBIE CBONCTBA OCEBOM CHMMETPHUH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHy3e. Ilpu3sHakm  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTpuueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B YroJ. BrnucanHas u© OINHCAaHHAsA OKPYXKHOCTH
TPEYTOJIbHHUKA.

2.2 8 KIIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoicTBa. YacTHeie
Cllydau MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), UX MPU3HAKH U
cBoiictBa. Tpamemnmsi, paBHOOOKasi Tpamenus, €€ CBOWCTBA H TNPU3HAKHU.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyroapbHUKOB, Kodbdumment mnomodus. I[lpusHaku momoOus
TpeyroJibHUKOB. [IpuMeHenne noqooust mpu peleHny NPpakTUYEeCKUX 3a/1ay.



CpoiicTBa miomaael reomerpuueckux Quryp. @opMynbl A IIOLMIAIH
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpanenuu. OTHOIIEHHE IIIoMaaAen
oI0OHBIX (QUTyp.

Brruncnenune miomazneil TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJ€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpaJbHBIE YTIIIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpyxHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

2.39 KJIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Tpeo6pa3zoBanue nogodus. [lonoOre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpaMmH. Pas3nokeHue BeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. Y PABHEHHUS NPSIMON U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEH M MPpAMBIX. METOI KOOPIAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmmHAa OKpyxkHOCTH. I'pamycHas u
paauaHHasi Mepa yria, BBIYUCIEHHE JJIMH Iyr okpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (djaemMeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



3. INIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

3.1 JUYHOCTHBIE PE3YJIbTATDI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAaHUIO ITHUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAAHBIX chepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTH4YEeCKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
Ipe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeNOBEKa, IPUPOJIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HaBBIKAMU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBaHHE KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHUSA  3J0pOBOro oOpa3a >KM3HHU  (3I0pOBOE  ITUTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha NMPUMEHEHUE MaTeMaTHYCCKUX 3HAHWM JJIs pelieHus 3a7ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHUCCKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanranusa K U3MEHAIIMMCS YCJOBHSAM COUMAJbHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

3.2 METAIIPEJIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeeNeHus]  MOHATHM, yCTaHABIMBATh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHPUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MATEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBHIOMpaTh CIOCOO pelmieHus ydeOHOM 3anayu  (CpaBHHUBATh HECKOJIBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(bopMyaMpoBaTh BOINPOCHl, (UKCHUPYIOLIME NPOTUBOpPEUHE, NpoOIeEMy,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAHOBICHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKe BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAJU3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MNPEITI0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M NMHUCBMEHHBIX TEKCTAX, JAaBaTh MOSCHEHUS IO XOJIy pELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOATENLHO BEIOUPATH (hOpMAT BBICTYTLICHHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThl, pacmnpenensiTh BUIbl pabOT, JOrOBApUBATHCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOODJAWHHUPOBATH CBOU JACHCTBHS C JPYTMMHU YJIE€HAMH KOMAHJBbIL,
OLICHMBAaTh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOATEJIBHO COCTABJIATH IIJIAH, AJITOPUTM PELICHHs 3a1add (WU €ro
4acTh), BBIOMpaATh CHOCOO pElIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJIS MPOoIecca M pe3ybTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa JIEITEIbHOCTH MOCTABICHHON LEIH U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

3.3 IPEAMETHBIE PE3YJIbTATBI



K xoHiy oOyuenus B 7 KJjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3ydeHHBIE TEOMETPUYECKHUE (UTYpPBI, OIPENesaTh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEpPTEXKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3371241 Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIUYHH YTJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
pealbHOM >KU3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd TMpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, MCIIOJIb30BATh
MIPU3HAKHA U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K THUIOTEHY3€  MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensiTe napayieIbHOCTh IPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH cekymad. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOW MPSIMOU O TOYEK APYTOU MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTE BBIYMCIICHUS W HAXOJWUTh YHCJIOBbIE M OYKBEHHBIC 3HAUYCHUS
VIJIOB B TEOMETPUUYECKUX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHUN JIBYX IMAPAUICIBHBIX MPSIMBIX CEKyIIeH. Pemars npakThdecKue
3aJ1a4d Ha HAXOXKJIECHHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEAEHSATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl W JUaMeTpa
OKPY>KHOCTH, TTOJIb30BaThCSI UX CBOWCTBAMH. ¥ METh MPUMEHATH 3TH CBOKWCTBA MPU
pEILICHUY 3a7a4.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lombp3oBaThes pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelIbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePICHANKYJISIPHOCTH KacaTelIbHOM U paanuyca, MPOBEAEHHOTO K TOUKE KACAHUSI.



[Tonbp30BaTHCA MPOCTEUIIMMHU F€OMETPUUYECKUMU HEPABEHCTBAMU, IOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOIMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTe noHsATHEM CpeqHEH JTUHUM TPEYTrOJIbHUKA U Tpamnelud, TPUMEHSITh
X CBOMCTBA NPHU pELICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes Teopemon
dajieca 1 TEOPEMON O IPOIMOPLHMOHAIBHBIX OTPE3KAX, IPUMEHITh UX JUJISl PELICHUS
IIPaKTUYECKUX 3a7a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa nans pemieHUs TE€OMETPUUYECKUX U
pakTUYecKux 3anad. CTpOUTh MaTEMaTHYECKYI0 MOJEIb B IMPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnanete NOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHUKa. 1101630BaThCsl STUMH MOHATHAMU JUJISI PELICHUS
IIPaKTUYECKUX 3a7a4.

Bbruncnsate (pa3nuuHbiMU crioco0aMu) IUIOUIalb TPEYroJIbHUKA U IUIOLIAN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IpuMeHsTh MOy4eHHbIE YMEHUS B TPAKTUYECKHUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyLIUMH) U yIiie MEeXIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

BnaneTe MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJly4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NpPUMEHEHUEM MOoJ00us W TPUTOHOMETpUU (TOJB3YsCh, TJE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JINYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



MPSIMOYTOJIBHBIX TPEYTOJIBbHUKOBY). HaxoauTh (C TOMOIIBIO KaNbKYISTOPA) AJIUHbI
U YTJIBI JUTSI HeTAOJUYHBIX 3HAYCHUH.

[Tomp3oBaThCs hopMysiaMu MPUBEACHHUSI 1 OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXJECTBOM IS HAXOXICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXO0XKAEHUS Pa3IUYHbBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEUIEHUE TPEYroJbHUKOBY»), MPUMEHSITh HUX MpHU
pELIEHUH T€OMETPUYECKUX 3aa4.

Brnanets moHsTHSIMH — npeoOpa3oBaHHMS — MOJIO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MoJ00HBIX Quryp. [loap30BaThes CBOMCTBAMU MOAOOHS TPOU3BOIBHBIX
buryp, ymMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJbI y TOAOOHBIX QUTYP.
[IpumeHsaTh CBOMCTBA TOMOOWS B MPAKTHUYCCKUX 3a7adax. YMETh MPUBOIUTH
pUMEPHI TOJIOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOPEMAMU O IIPOU3BEIACHUN OTPE3KOB XOPH, O MPOU3BEACHUN
OTPE3KOB CEKYILIMX, O KBaJPaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBICJI, TPUMEHATh HUX B PEIICHUU TIEOMETPUUYECKHX M (U3WYECKUX 3ajad.
[IpuMeHATh CKalsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YTJIOB.

[Tonp30BaTbCsd METOAOM KOOpPAMHAT HA IUIOCKOCTH, HPUMEHSTh €r0 B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnagete NMOHATUAMU TPABUIBHOIO MHOTOYTOJIBHHUKA, JJIWHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbI yIJia, YMETh BBIYUCIATH IUIOLIA/b
Kpyra u ero yacreul. [I[puMeHsaTs nosydyeHHbIe yMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (WM TEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JBHKCHHUS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpUMEHSATh TTOTYyYEHHBIC 3HAHHMS HA MPAKTUKE — CTPOUTh MATEMATHYECKHUE
MOJIEIIH IS 33724 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIUUCIICHUS
C TPUMEHEHHEM TOA00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, Te
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



4. TEMATHYECKOE IINTAHUPOBAHUE
4.1 7 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl 1
1 I/If cBorictBa. M3me epHHe reOMi I/I}‘IIIZ:CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. ['eomerpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obueHHe sHaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 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

4.2 8 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uudppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubmuoreka [JOK
1 HeTbpExyronb ik 12 2 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnuorexa [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubmuorexa [JOK
IT 4 1
6 OBTOpeHHE, 0GobenHe HaHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 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

4.3 9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne o/ P Kourpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 5 bubnnoreka [JOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpazoBanue mogodus. Merpuueckue 10 1 Bbu6mmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 B 12 1
CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI Ha TIIIOCKOCTH 9 1 bubmmorexa [JOK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OK HOCTH U ILIOIIAAL Kpyra 8 bubmorexa HOK
Py . pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
6 6
JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT 7 1 but6mmorekxa [IOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 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

5. KOHTPOJJIBHO-TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne Ne B Tema ypoka Jata npoBeneHust [Ipumeuanue
n/m | pasaene

Pa3znesn 1 Ilpocreiimme reoMmerpuyeckue (PUIypbl U HX CBOMCTBA.

M3mepenne reomerpuvecknx Beanuud (14 4.)

[Ipocreiimue reoMeTpuIecKre 0OHEKThI

MHOroyroiapHUK, JJOMaHas

CMeXHBIC U BCPTUKAJIbHBIC YTJIbI

CMeXHBIC U BCPTUKAJIbHBIC YTJIbI

CMexXHbBIE U BCPTUKAJILHBIC YIJIbI

CMeXHBIC U BCPTUKAJIbHBIC YTJIbI

CMeXHbIE U BEPTUKAJIbHBIE YIJIb

CMeXHBIC U BCPTUKAJIbHBIC YTJIbI

O |OINOO OB WN|F-

©O© |OINOOO|BRWN|F-

I/I?,MepeHI/Ie JIMHEWHBIX U YIJIOBBIX BCJIMYKWH, BBIYUCIICHUC
OTPE3KOB U YIJIOB

[EEN
o

[ERY
o

W3mepeHue TUHEHHBIX U YTIIOBBIX BETUYNH, BHIYUCICHNE
OTPE3KOB U YIJIOB

11

11

W3mMepeHue TUHEWHBIX U YIJIOBBIX BEJTMUNH, BHIYUCICHUE
OTPE3KOB U YIJIOB

12

12

N3mepeHue TUHEWHBIX U YTIIOBBIX BETUYNH, BHIYUCICHNE
OTPE3KOB U YIJIOB

13

13

[Tepumerp u miomags GUryp, COCTaBIEHHBIX U3
PSIMOYTOJIbHUKOB

14

14

[Tepumerp u miomags GUryp, COCTaBICHHBIX U3
PSIMOYTOJIbHUKOB

Paznen 2 TpeyrosibHUKH

(22 4.)

15

[TonsiTve 0 paBHBIX TPEYTOJIbHUKAX U IEPBUYHBIE
IPEeJICTAaBICHUS O PaBHBIX (UTypax

16

Tpu npuzHaka paBeHCTBA TPEYroJIbHUKOB

17

Tpu npr3HaKa paBeHCTBA TPEYTOJIBLHUKOB

18

Tpu npu3Haka paBeHCTBA TPEYrOJIbLHUKOB

19

Tpu nmpu3Haka paBeHCTBA TPEYTOJILHUKOB

20

OB WIN| -

Tpu npu3Haka paBeHCTBA TPEYrOJIbLHUKOB




21 |7 Tpu npu3HaKa paBEHCTBA TPEYTrOJIHLHUKOB
22 |8 ITpu3Haky paBeHCTBA NPSIMOYTOJIbHBIX TPEYTOJbHUKOB
23 |9 ITpu3Haky paBeHCTBA NPSIMOYTOJIbHBIX TPEYTOJbHUKOB
o4 |10 CBOI\/'ICT.].SO MEJaHEI IPSMOYTOIBHOTO TPEYrobHUKa,
POBEIEHHON K THIIOTEHY3€
o5 |11 CBOI\/'ICT.].SO MEaHEI IPAMOYTOIBHOTO TPEYroIbHUKa,
POBEIEHHON K THIIOTEHY3€
26 |12 PaBHOOEIpEHHBIE U PABHOCTOPOHHUE TPEYTOJIbHUKH
27 |13 [Ipu3Haku u CBOMCTBA paBHOOEIPEHHOTO TPEYTOJbHUKA
28 |14 [Tpu3naku u cBoOICTBAa paBHOOEAPEHHOTO TPEYTOJIbHUKA
29 |15 ITpu3Haky u cBoOicTBAa paBHOOEAPEHHOIO TPEYrOJIbHUKA
30 |16 HepaBeHcTBa B reoMeTpuu
31 |17 HepaseHncTBa B reomerpuu
32 |18 HepaBeHcTBa B reoMeTpuu
33 |19 HepaBeHcTBa B reoMeTpuu
34 |20 [TpsimoyronbHbIN TpeyroybHUK ¢ yriaoM B 30°
3B |21 ITpstMOyTOJIBHBIN TPEYTOJBHUK ¢ yriioM B 30°
36 |22 KontponpHas padora no reme "TpeyroabHuKH"
Pa3znea 3 Ilapa/uienbHble NpsiMble, CyMMa YIJIOB TpeyrojibHuka (14 4.)
37 |1 [TapajutenpHble NpsMBIE, UX CBOWCTBA
38 2 I1are1it noctynat EBknuaa
Haxpect nexxarye, COOTBETCTBEHHbIE U OJJHOCTOPOHHUE
39 |3 yIJ1B1, 00pa30BaHHBIEC IPU TIEPECCUCHUH MapaLIEIIbHBIX
IPSIMBIX CEKYLIEN
Haxpecr nexxarniue, COOTBETCTBEHHBIE U OJJHOCTOPOHHUE
40 |4 yIJ1b1, 00pa30BaHHbIE IPU NIEPECEUCHUH MapaIeIbHBIX
IPSIMBIX CEKyHIEN
Haxkpecr nexariye, COOTBETCTBEHHbIE U OJJHOCTOPOHHUE
41 |5 yIJbl, 00pa30BaHHbIE MPU EPECEUCHUH MapalIeIbHbIX
IPSIMBIX CEKYLIEN
Haxpecr nexxarniue, COOTBETCTBEHHBIE U OJJHOCTOPOHHUE
42 |6 yIJ1b1, 00pa30BaHHBIEC IPU NIEPECCUCHUH MapaISIIbHBIX
MPSMBIX CEKYILEH
43 |7 Hakpecr nexaiyie, COOTBETCTBEHHBIE U OTHOCTOPOHHUE




yIJIbl, 00pa30BaHHBIE IIPU IEPECEUCHUN NapalJIeIbHbIX
IPSIMBIX CEKyLIEn

[Tpu3Hak napauieTbHOCTH IPSIMBIX Y€Pe3 PaBEHCTBO

44 |8 PAcCCTOSIHUM OT TOYEK OJHOM IIPSIMOM 10 BTOPOM NPSIMOU

5 |9 [Tpu3nak NapajUIebHOCTH NPAMBIX €PE3 PABEHCTBO
pPacCTOSHUHN OT TOYEK OJHOM MPSIMOM 1O BTOPOU IpsSIMOi

46 |10 CyMMa yTJIOB TPEYroJIbHHKA

47 |11 CyMMa yIJIoB TpeyroJbHUKa

48 |12 BHeninue yriel TpeyrojabHUKa

49 |13 BHennue yriel TpeyrojabHUKa

50 |14 KonTtponbHas padora no Teme "[lapamiensbHblie psMbIe,
CyMMa YIJIOB TPEYTroJabHUKA"

Pasnen 4 Oxpy:xHocTb u Kpyr. 'eomerpunueckue nocrpoennst (14 4.)

51 |1 OKpy»XHOCTb, XOPJIbl M INAMETP, UX CBOMCTBA

52 |2 KacaTenpHast K OKpY)KHOCTH

53 |3 OKpy’>KHOCTb, BIIUCAHHAS B YroJl

54 |4 OKpy’KHOCTb, BIUCAHHAs B yTOJl

95 |5 [Tonstue o 'MT, npumeHeHue B 3a1a4ax

56 6 Ilonsitue o 'MT, npumeHeHue B 3a/1auax

57 |7 BbuccekTpuca u cepeIMHHBINA IEPICHIUKYISP KaK
reOMEeTpHUUECKUEe MECTa TOUEK

58 |8 OKpYXHOCTb, OTTIMCAHHASI OKOJIO TPEYTOJIbHHUKA

59 |9 OKpy’KHOCTb, ONIMCAHHAsL OKOJIO TPEYTOJIbHUKA

60 |10 OKpY)XHOCTb, BITUCAHHAS B TPEYTOJILHUK

61 |11 OKpy»XHOCTb, BIMCaHHAsl B TPEYTOJIbHHUK

62 |12 [Ipocreiimue 3a1a4u Ha IOCTPOECHUE

63 |13 [Ipocreiitme 3a1a4m Ha TOCTPOCHUE

64 |14 KonTtponbHas padora o Teme "OKpyXHOCTb U KPYT.
I'eomeTpuyeckne mocTpoeHus "

Pasnen 5 IloBTopenue, 06001menue 3Hanni (4 4.)

65 1 [ToBTOpeHue u 0000IIeHNE 3HAHUM OCHOBHBIX MOHSATHN 1
METOJIOB Kypca 7 Kiacca

66 |2 [TPOMEXYTOUYHASA ATTECTALIMA




67

[ToBTOpEeHHE 1 0000IIIEHNE 3HAHUH OCHOBHBIX IMOHSATHN 1
METOJIOB Kypca 7 Kiiacca

68

[ToBTOpEeHHE 1 0000IIEHNE 3HAHUH OCHOBHBIX MTOHSATUN 1
METOJIOB Kypca 7 Kiiacca




8 KVIACC

No No B Tema ypoka Jara npoBeneHus [Ipumeuanue
n/m | pasuene
Pasnen 1 Yernipéxyronbuuku (12 4.)

1 1 IToBTOpEeHME Kypca 7 Kinacca

2 2 IToBTOpenue kypca 7 kinacca

3 3 BxoH0# KOHTPOJIH (OCTATOYHBIC 3HAHUS )

4 4 [Tapannenorpamm, ero npu3Haku U CBOMCTBA

5 5 [TapannenorpaMm, ero Npu3HaKU U CBOMCTBA

6 6 YacTtHble ciyyau napamuieaorpaMMoB (IpSMOYTOJIbHUK,
poMO, KBaJpaT), UX IPU3HAKU U CBOMCTBA

7 YacTtHble ciyyau napamienorpaMMoB (IIPSMOYTOJIbHUK,
poMO, KBaJpaT), UX IPU3HAKU U CBOMCTBA

8 8 Tpanerus

9 9 PaBHOOOKAs ¥ IPSIMOYTOJIbHASL TPANICIUN

10 10 Meton yaBOeHUsI MEUaHbI

11 |11 [leHTpanpHas cuMMeTpus

12 112 KontposbHas padora no reme "YeTblpéXyroabHUKH"

Pa3nen 2 Teopema Paneca u TeopemMa 0 NPONOPIUOHAIBHBIX 0TPE3KaX, NOA00HbIE TPeyroJabHukn (15 4.)

13 |1 Teopema daneca u TeopeMa 0 NPONOPLHOHAIBHBIX
OTpe3Kax

14 |2 CpenHsist TMHUS TPEYroJIbHUKA

15 |3 CpenHsist TMHUS TPEYroJbHUKA

16 |4 Tpanenws, e€ cpeaHsst TUHHS

17 5 Tpanernusi, e€ cpeaHss TUHUS

18 |6 [TponiopuroHaIbHBIE OTPE3KH

19 |7 [TponoprinoHaIbHbIE OTPE3KU

20 |8 [leHTp Macc B TpEyTOJIbHUKE

21 |9 ITono6HbBIE TPEYTOIBHUKH

22 |10 Tpu npuzHaka nogo0Ms TPEYroJbHUKOB

23 |11 Tpu npusHaka mogo0us TPEYroJIbHUKOB

24 |12 Tpu npuzHaka NogoOHs TPEYroJIbHUKOB

25 |13 Tpu npusHaKa mogo0us TPEYroJIbHUKOB




26 |14 [Tpumenenue mogo0us MPU PEIICHUH MPAKTUYECKHUX 3a/1a4
27 |15 Konrtponbnas padora no reme "[lo1o0HbIe TPEYTrOIHHUKH"
Paznea 3 Iluomans. Haxoxnaenue miomaaei TpeyroJbHUKOB U MHOTOYroJibHbIX Guryp. Ilinomaau nonodusix ¢puryp (14 4.)
28 |1 CBoiicTBa muomaaen reoMeTpuyeckux Guryp
29 |2 DopmyIbl Ui IIOMAAN TPEYroIbHHUKA, MapajienorpaMmma
30 |3 DopMyIbl IS IO TPEYTOIbHHUKA, MapajuieiorpaMma
31 |4 DopmyJibl U1 IO TPEYroJIbHUKA, NapajliesiorpaMmma
32 |5 Dopmynbl Ui MIIOMAAN TPEYTOJIbHHUKA, MapajienorpaMmma
33 |6 DopmyITel IS IO TPEYTOIbHHUKA, ITapajuieiorpaMmma
34 7 Brruncnenue niomaaei CioxHbIX GUryp
35 |8 [Tnomanu ¢uryp Ha KieT4yaTon Oymare
36 9 [Tnomanu nonobHbIX puryp
37 10 [Tnomanu nonobHbIX puryp
38 |11 3a1auu ¢ MPaKTHYECKUM COJICPIKaHHEM
39 12 3a7a4M C IPaAKTUYECKUM COJICPKaHUEM
0 |13 Pemenue 3a1a4 ¢ TOMOIIBIO0 METO/Ia BCIOMOTATEITLHON
10N
41 |14 Kontponbnas pabora no teme "[lnomans"
Pa3nesn 4 Teopema ITudaropa n Hayana rpuronomerpun (10 4.)
42 1 Teopema [Tudaropa u e€ npumeHenne
43 |2 Teopema [Iudaropa u e€ npumeHeHue
44 |3 Teopema [Iudaropa u e€ npumeHeHue
45 |4 Teopema [Tudaropa u e€ npumeHenne
46 |5 Teopema [Iudaropa u e€ npumenenue
Ornpezenenre TPUTOHOMETPUIECKUX (YHKIIUA OCTPOTO yTiia
47 |6 OPSMOYTOJIBHOTO TPEYTOJIbHUKA, TPUTOHOMETPHUECKUE
COOTHOIIICHUS B MPSIMOYT'OJIbHOM TPEYTOJILHUKE
OmnpeneneHue TPUrOHOMETPUUECKUX (PYHKIMI OCTpOro yria
48 |7 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPUTOHOMETPUUECKUE
COOTHOIIIEHUS B NPSIMOYT'OJIbHOM TPEYTOJIbHUKE
49 |8 OCHOBHO€E TPUTOHOMETPUYECKOE TOKIECTBO
50 |9 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
51 10 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO




Pazgen S Yribl B OKpy:KHOCTH. BiucaHHbIe U onMcaHHbIE YeThIpexXyrojibHuku. KacarenbHble Kk okpykHocTH. Kacanmne okpyxxHocTeil
(13 4.)

50 1 BHI/IC&HHBIGUI/I I_[eHTpaJEI)HI)Ie YIJIBI, YTOJ MEXITY
KacaTeJIbHOU U XOpAon

53 2 BHI/IC&HHBIGUI/I I_[eHTpaJEI)HI)Ie YTJIbI, YTOJI MEXIY
KacaTeJbHOU U XOpAon

54 3 BHI/IC&HHBIGUI/I I_[eHTpaJEI)HI)Ie YIJIBI, YTOJ MEXITY
KacaTeJIbHON U XOpAon

55 4 VYTIIbl MeXAY XOpAaMHU U CEKYITUMU

56 |5 VYTl MEXAY XOpIaMHU U CEKYITUMU

57 6 BHI/IC%HHI:IG Y OMHMCAHHBIC YETHIPEXYTOJIILHUKHU, UX MPU3HAKU
M CBOMCTBaA

58 7 BHI/IC%HHI:IG Y OMHMCAHHBIC YETHIPEXYTOJIILHUKHU, UX MPU3HAKU
M CBOMCTBaA

59 8 BHI/IC%HHI:IG Y OMHMCAHHBIC YETHIPEXYTOJILHUKHU, UX MPU3HAKU
1 CBOICTBA

60 9 [IprMeHeHre CBOMCTB BIMCAHHBIX U OMUCAHHBIX
YEeTHIPEXYTOJbHUKOB IPH PEIIEHUU T€OMETPUUECKUX 3a]a

61 10 HpI/IMe"HeHI/IG CBOMCTB BIMCAHHBIX M OITMCAHHBIX
YEeTHIPEXYTOJbHUKOB IPHU PEIIEHUU T€OMETPUUECKUX 3a]a

62 11 B3anmHoe pacmnonioxkeHHe IBYX OKPYKHOCTEH, 001Ime
KacaTelbHbBIC

63 |12 Kacanne okpyxHOCTEH

64 13 KonTponbhas pabota no teme "Yriabl B OKpY>KHOCTH.
Brnucanuble v onrMcaHHbIE YETHIPEXYTOJbHUKH"

Pazgen 6 IloBTopenue, 00001menue 3Hanuin (4 4.)

65 1 [ToBTOpEHNE OCHOBHBIX MOHATUA U METOAOB KypCOB 7 U §
KJaccoB, 0000111eHIe 3HAHUI

66 2 [ToBTOpEHNE OCHOBHBIX MOHATUA U METOAOB KypCcOB 7 U 8
KJaccoB, 000011eHIEe 3HAHUI

67 3 ITPOMEXYTOUYHA ATTECTALIUA

68 |a [ToBTOpEHKME OCHOBHBIX MOHATUI U METOJIOB KypCcOB 7 U 8
KJIaccoB, 0000IIeHE 3HAHUH




9 KJIACC

No No B
n/m | pasuene

Tema ypoka

Jara npoBeneHus

[Ipumeuanue

Pazgen 1 Tpuronomerpusi. Teopembl KOCHHYCOB M CMHYCOB. Pemienue TpeyroibHukoB (16 4.)

OrnpezesieHne TPUrOHOMETPUIECKUX QYyHKIUN yrioB ot 0°
1o 180°

IToBTOpeHue Kypca 8 kiacca

[ToBTOpeHue Kypca 8 kinacca

Bx0/1HO#1 KOHTPOJIb (OCTATOUYHBIE 3HAHUS)

DopMyIbl IPUBEICHUS

TeopeMa KOCHHYCOB

Teopema KOCUHYCOB

Teopema cuHyCOB

OO N0 AIWIN -
OO N0 AIWIN -

TeopeMa CHUHYCOB

HaxoqueHHe IJIMH CTOPOH U BCJIIMYHH YIJIOB

10 |10
TPEYroJbHUKOB
11 11 Pemenue TpeyrogbHMKOB
12 112 Penienne TpeyroabHUKOB
13 |13 Pemnienne TpeyronbHUKOB
14 |14 IIpakTHyecKoe MPUMEHEHNE TEOPEM CHHYCOB U KOCHHYCOB
15 |15 ITpakTHYecKOe NPUMEHEHUE TEOPEM CHHYCOB M KOCHHYCOB
16 |16 KontponpHas padora o reme "Pemenue TpeyroibHUKOB"
Pasznen 2 IlpeoOpasoBanue monodusi. MeTpuieckue COOTHOIIEHUS B OKPYskHOCTH (10 4.)
17 1 [TonsiTne 0 mpeoObpa3zoBaHUHU TTOTOOUS
18 |2 CoOTBETCTBEHHBIE HJIEMEHTHI MTOI00HBIX (UTYp
19 |3 CoOTBETCTBEHHBIE HJIEMEHTHI MTOI00HBIX (UTYp
Teopema 0 ipou3BeICHUHN OTPE3KOB XOP/I, TEOPEMa O
20 |4 MPOM3BECHUH OTPE3KOB CEKYIIHNX, TeOpeMa O KBajpare
KacaTeJIbHON
Teopema 0 pou3BeIEHUHN OTPE3KOB XOP/[I, TEOpEMa O
21 |5 MIPOM3BEJICHUN OTPE3KOB CEKYITUX, TEOpEMa O KBaJapaTe
KacaTeJIbHON
22 |6 Teopema 0 mpou3BeIEHUN OTPE3KOB XOPJI, TEOPEMA O




MPOU3BEJCHUM OTPE3KOB CEKYIIUX, TEOpEMa O KBaJIpare
KacaTelIbHOU

23 |7 [IpumeHeHne TeopeM B peleHNH T€OMETPUUECKHX 3a/1a4

24 |8 ITpuMeHeHre TEOPEM B PELLIEHMH F€OMETPUUECKUX 3aj1a4

25 |9 [IpumeHeHne TeopeM B pelIeHUH T€OMETPUUYCSCKUX 3a]1a4

26 |10 KonTponbnas pabora mo Teme "lIIpeodpazoBanue moao0usl.
Metpuueckrue COOTHOIIECHUS B OKPY>KHOCTH "

Paznen 3 BekTopst (12 4.)

27 1 Ornpenenenne BeKTOpoB. PU3HUUECKUN U T€OMETPUIECCKUN
CMBICJI BEKTOPOB

o8 |2 CrnoxeHne ¥ BBIYUTAaHHE BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHCIIO

29 |3 CrnoxeHne ¥ BBIYATAaHHE BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHCIIO

30 |4 CrnoxeHne ¥ BBIYATAaHHE BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHCIIO0

31 |5 PasnoxeHne BeKTOpa 1o IByM HEKOJUIMHEAPHBIM BEKTOpam

32 |6 KoopauHatsl BekTopa

33 |7 CkansipHOE MPOU3BEICHNE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXOXKJICHUS JJIUH U YTIIOB

34 CkansipHoe Mpou3BeIeHNEe BEKTOPOB, €ro MpUMEHEHHE IS
HAXOXKJICHUS JJTUH U YTIIOB

35 Pemenue 3a1ay ¢ HOMOIIBI0 BEKTOPOB

36 |10 Penrenue 3a1a4 ¢ moMonip0 BEKTOPOB

37 |11 [TprMeHeHne BEKTOPOB ISl peLIeHUs 3a1a4 PU3UKU

38 |12 KontpomnpHas padora no reme "Bekropsr”

Pa3nesa 4 J/lekapToBbl KOOPAMHATHI HA IVIOCKOCTH (9 4.)

39 |1 JlexapToBbI KOOPIMHATHI TOUYEK HA MIIOCKOCTH

40 |2 YpaBHeHue npsmMoit

41 |3 YpaBHeHMe npsmMoit

42 |4 YpaBHEHHE OKPYKHOCTH

43 |5 KoopauHaTsl Touek nepecedeHnst OKpyKHOCTH U IPSIMOM

44 |6 MeToa KOOpAWHAT MPU PEIICHUH T€OMETPHYECKUX 3a1ad,




MMPAKTUYCCKUX 3a1a4

MeTto1 KOOpAMHAT IPU PELLIEHUU T€OMETPUUYECKUX 3a/1aY,

45 |7
PAaKTUYECKUX 3a/1a4
16 |8 MeTtoa KOOpAMHAT MPH PEIICHUH T€OMETPHUECKUX 3a/ad,
NPAaKTUYECKUX 3a/1a4
47 |9 KOHTpOJIBH”aSI pabota o Teme "JlekapTOBBI KOOPIUHATHI HA
IJIOCKOCTH
Paznen 5 IlpaBuiibHbIE MHOTOYTOJILHUKH. [[JTHHA OKPYKHOCTH M IUIOMIAAb Kpyra. Beruncienne niomaneii (8 4.)
48 |1 ITpaBusIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHHUE X 3JIEMEHTOB
49 |2 Yucno n. JInuna okpy)HOCTH
50 |3 Uwucno . JInrHa OKpY>KHOCTH
51 |4 JlnHa ayru OKpy>KHOCTH
52 |5 Panunannas mepa yria
53 6 [Tnomane kpyra, cektTopa, cCerMeHTa
54 |7 ITmonmaap Kkpyra, CEKTOpa, CErMEHTa
55 |8 [Tnomane kpyra, CeKTOopa, CerMeHTa
Paznen 6 JIBm:kenus miaockoctu (6 4.)
56 |1 IloHsiTHE O IBMKEHUM TUIOCKOCTH
57 |2 [TapasuienpHBINA IEPEHOC, TOBOPOT
58 |3 [TapannensHbIi IEpEHOC, TTOBOPOT
59 |4 ITapasuienpHBINA IEPEHOC, TOBOPOT
60 |5 [TapannensHbIi IEpEHOC, TTOBOPOT
61 |6 [TpyMmeHeHne ABMKEHUH U PEeIIeHNH 3a]a4
Pa3znen 7 IloBTopenue, 0600menue, cucreMatusanus 3HaHui (7 4.)
62 1 [ToBTOpenue, 0600IIeHNE, CUCTEMATHU3AIIHS 3HAHUM.
M3MepeHne reoMeTpu4ecKix BEIMYUH
63 2 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM.
M3MepeHue reoMeTpu4eckux BequurH. TpeyroibHuKu
64 3 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM.
[TapannensHble ¥ NEPIEHANKYISIPHbIC IPSMbIE
[ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM.
65 |4 OKpy’KHOCTb U KpyT. [ 'eomeTpuueckue nocTpoeHus. YIJibl B

OKPYKHOCTHU




[ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUM.

66 BHI/ICEIHHLIC 1 OIIMCAHHBIC OKpY)KHOCTI/I MHOI‘OYTOJIBHI/IKOB
67 I[TPOMEXYTOUYHAS ATTECTALIMA
68 [ToBTOpeHue, 06001meHne, cuCTeMaTH3aIUsl 3HAHUT




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka. 'eomerpus : 7-9-¢ kiaccel : 6a30BbIN ypPOBEHB : YUCOHUK /
JI.C.AranacsH, B.®.byry3o0B, C.b.Kagomues [u ap.].-14-¢ u3z., nepepad. —
Mockaa : IIpocBemenue, 2023. — 416 c.:un.

['eomeTpus. 7-9-e kiaccel : yueOHHK A5t 00IIe00pa30oBat. YUpeKACHHI /
[JI.C.ArtanacsH, B.®.byry3o08, C.b.Kanomies u ap.].— M. : [Ipocemenue, 2013.
— 383 c.:um.

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

Martematuka. ['eomerpust : 7—9-¢ Kitaccel : 0a30BbIi YPOBEHBb : METOAMYECKOE
nocodue K NpeaIMeTHON JTMHUM YueOHUKOB 110 TeomeTpun JI. C. AtanacsHa, B. @.
byrysoga, C. b., Kanomuesa u nip./
2023. —48 ¢

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

2-e u3n., crep. — Mockaa : [IpocBemienue,

HUHTEPHET

https://m.edso0.ru/7f419d08
https://resh.edu.ru/
https://www.yaklass.ru/



https://m.edsoo.ru/7f419d08
https://www.yaklass.ru/




		2023-08-31T11:34:59+0600
	Москвина Галина Васильевна




