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1. IlosscHUTEIbLHASA 3ANMUCKA
1.1. HopmaTuBHbBIE IIPABOBLIE AKTEI

PaGoyas mporpamma mo yueOHOMY mpeamery «['eoMeTpus» COCTaBlicHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

. ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit
Oenepauuny;

. npukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxaenuu llopsaka
OpraHu3alliii ¥  OCYIIECTBIICHHS  0Opa30BaTEeNbHOW  JEATENPHOCTH 1O  OCHOBHBIM
00m1eo0pa3oBaTeNbHBIM MIpOrpaMMaM — 0Opa30BaTEIbHBIM MPOTPaMMaM HadalbHOTO OOIIETO,
OCHOBHOTO OOIIIETO U CPEeIHET0 00IIero 0Opa3zoBaHUs;

. npukaza MuHoOpHayku or 17.12.2010 Ne 1897 «O6 yrBepxnaenun OrOC
OCHOBHOTO 0O0IIIEro 00pa3oBaHUNY,;
. CII 2.4.3648-20 «CaHuTapHO-31UAEMHOIOTMYECKHE TPeOOBaHUS K OpraHU3alusIM

BOCIIUTaHUS U OOy4YeHHUs, OTAbIXa U O3J0POBJICHMS JI€Tel M MOJIOJEKU», YTBEPIKIECHHBIX
MMOCTAaHOBJICHUEM TJIABHOTO caHUTapHOTO Bpada oT 28.09.2020 No 28;

. CanlluH 1.2.3685-21 «'urnennueckue HOpMaTUBbI U TPeOOBaHUS K 00ECIIEUEHUIO
6e30MmacHOCTH U (M) OE3BPEIHOCTH JIJIsl YesloBeka (PaKTOpPOB Cpeibl OOMTaHUS», YTBEPIKIECHHBIX
ITOCTAHOBJIEHUEM TJIABHOTO caHUTAapHOro Bpada oT 28.01.2021 Ne 2;

. KOHLETIIIMM  Pa3BUTHS ~ MaTeMaTHYecKoro  0oOpa3oBaHUs,  YTBEPKAECHHOMU
pacniopsbkenueM IIpasurtenscTBa ot 24.12.2013 Ne 2506-p;

. y4eOHOT0 IJIaHa OCHOBHOIO OOHIEro o0pa3oBaHUs, YTBEP)KIECHHOTO IPUKA30M
I'bOY mikona Ne351 MockoBckoro paitona Cankr-IlerepOypra;

. paboueii mporpammbl Bocrutanuss ['BOY mkoma Ne351 MockoBckoro paiioHa
Cankr-IletepOypra;

U Ha OCHOBE ABTOPCKOM mporpaMMmbl IO TeoMeTpuu i 7-9  KiaccoB
001e00pa3oBaTeNbHBIX yupexkaeHui. ['eomerpusi: mporpammer 7-9 xmaccel/JI.C. AtanacsH,
B.®.byry30B, C.b.Kanomiies u np.-4-e uza.-M.: [Ipocsenienue, 2017.

1.2. llenp ¥ 3a1a4u y4eOHOTO MIPEIMETA

HeJ'IBZ Pa3BHUTHUC Y y4dalllUXCsA  HPOCTPAHCTBCHHOI'O B006pa}KeHI/IH N JIOTHUYECKOI'O MbIIIJICHUA
HYTéM CUCTCMATHYCCKOI'O0 H3YUCHUA CBOICTB TCOMETPHUICCKUX (bI/Ipr Ha IINIOCKOCTH n
IIPUMCHCHUA JOTUX CBOMCTB npu pemcHUM 3aJad BBIYHUCIUTCIBHOIO W KOHCTPYKTHUBHOIO
XapaKTepa. CYI_HGCTBCHHaH POJIb IIPH 3TOM OTBOJUTCA PA3BUTUIO FGOMeTqueCKOﬁ HHTYHULIUU.

3agaun:
— HayyuTb y4yallluXcs BBINOJHATH JEHCTBUSA HaJl BEKTOPAMU KaK HalpaBJIEHHBIMU OTPE3KaAMU;
— TII03HAaKOMHUTb C HCIOJb30BAaHUEM BEKTOPOB M METOJa KOOpPAMHAT IpU pELIeHUU
reOMEeTPUYECKUX 3a/1au;
— pa3BUTh yMEHHME YYalIUXCS MPUMEHATh TPUTOHOMETPUYECKUH ammapaT HOpU pelieHUU
TFEOMETPUYECKUX 3a/1a4;
— PAacUIMPUTH 3HAHUS yYAIIMXCS O MHOTOYIOJIbHUKAX;
—  PaccMOTPETh NOHATHSA JUIMHBI OKPYXKHOCTH U IUIOIIAIN Kpyra JUlsl UX BBIYHCIICHMUS,
— TIO3HAKOMMTb YYaIIUXCS C IOHITHEM JBH)KECHUSI U €70 CBOMCTBAMU;
— J1aTh HA4YaJIbHOE NPEACTABIEHHUE O TEJIAaX U MOBEPXHOCTAX B IPOCTPAHCTBE.
1.3.  _Mecto B yueOHOM I1aHe
B cootBerctBuM ¢ yuebGHbIM I1aHoM I'BOY mkoma Ne351 MockoBckoro paiioHa CaHKT-
[TerepOypra Ha nzydenue yuebHoro npeamera «I'eomerpusi» B 9b kiacce otBoautcs 68 yacos (2 u
B Hezento, 34 yueOHbIe HEeJIeNn).




1.4. Hudopmamms 06 YMK

YueOnuk: ['eomerpus 7-9 wmacchl: yueb. s oOmeoOpaszoBar. yupexnenuit /[JI.C. AranacsH,
B.®.byry30B, C.b.Kanomues u np.].-4-e uza.-M.: [Ipocsemienue, 2017. — 335c¢.:ui.

B cootBerctBum ¢ Ilpukasom ot 28 nexabps 2018 r. Ne 345 «OO6 yrBepxkaeHun (enepaabHOTO
MepeyHsi y4eOHMKOB, PEKOMEHIYEMBIX K HCIIOJB30BAHUIO TIPH pEAM3AlUH  HMEIOIUX
rOCYJapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTEIbHBIX POTPaMM HAdaIbHOTO OOIIETr0, OCHOBHOTO
obmiero, cpemHero ooémero obpasoBaHus» yueOHUK ['eomerpuss 7-9 kmaccel. Atanacsu JI.C.,
Bbyry3os B.®., Kagomues C.b. u np. umeer Homep 1.2.4.3.1.1

1.5. IIudpossie 06pa3oBaTEeIbHbIE PECYPCHI K PECYPCHI CETH MHTEPHET:
. Enunas xomuteknus 1udpoBeix oOpasoBatenbHbIx pecypco (School-collection.edu.ru);
. Poccuiickas anextponHas mkona (resh.edu.ru);

2. Coaep:xxaHue y4yeOHOTr0 npeamMera
2.1. KpaTkast xapakTepuCcTHKa COIep KaHusg y4eOHOro npeaMera

N3ydenue yueOHOTO MaTepHasa o reoMeTpHUU B 9 Kilacce CTPOUTCS 1O CIEAYIOUIUM pa3jiesiam:
IMoBTOpenue (44)

«BekTopb» (104)

[Tonsite BekTopa. AOCOIIOTHAs BeIMYMHA U HalpaBjieHHe BEKTOpa. PaBeHCTBO BEKTOPOB.
CrnoxeHre U BbIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha uucio. KoymmHeapHble BEKTOPBHI.
[Ipoekuus Ha ock. PaznoxeHnne BEKTopa Mo KOOPAMHATHBIM OcAM. KoopanHaThl BEKTOpA.

OcHoBHas 11enb — c(OPMHUPOBATh MOHATHE BEKTOPA KaK HAIPaBJIEHHOIO OTPE3Ka, MOKa3aTh
y4aliumcs IPUMEHEHUE BEKTOPA K PEIICHUIO TPOCTEUINX 3aa4.

IIpu n3yuenun naHHON TEMBI OCHOBHOE BHUMAHUE YIEIIAECTCS BBIIIOJHEHUIO ONIEPAMN HaJl
BEKTOpPaMH B reoMeTpudeckoil gopme. MIMEHHO 3TOT Marepual, UCHOJIb3YeTCs NMPH U3y4YEHHUH
¢u3uku. [TosTomy ans Gosiee riryOOKOro MOHMMaHUS BEKTOPOB M ONEpalvil HaJ HUMH, MOJE3HO
BOCIIOJIb30BAThCsI 3HAHUSAMH YJALUXCSl O BEKTOPHBIX BEJIMYMHAX, MOTy4YEHHbBIX Ha YPOKax (PU3MKH.

IlonsTHE paBEHCTBA BEKTOPOB BBOAUTCS Ha MHTYMTUBHOM OCHOBE.

3aBepuiacTcs U3y4eHUE TEMBI 3HAKOMCTBOM C IMIOHATHEM KOOPAMHAT BEKTOPA.

«Metoa koopauHaT» (10 1)

IIpumeHeHne MeToa KOOPAMHAT WIUIFOCTPUPYETCS HA IPUMEpax pPELIEeHUs NPOCTEHIINX
3a1a4 B KOOpAMHATaX: KOOPAMHATBHI CEPEIMHBI OTPE3KA, BBIYMCIICHHE JJIMHBI BEKTOpPA IO €ro
KOOpJIMHATaM, PACCTOSIHUE MEKIY ABYMs TOUKaMHU.

«CooTHOLIEHNE MeK1y CTOPOHAMH H YIJIaMH TPeyroJbHuka» (15 1)

CuHyc, KOCUHYC U TaHT'€HC yrila. TeopeMbl CHHYCOB U KOCHHYCOB. PellleHne TpeyrojJbHUKOB.
CooTHOILIEHH MEX Ay CTOPOHAMU U YTJIaMU TPEYroJIbHUKA.

OcHoBHasi 1Lenb — TMO3HAKOMUTH YYaUIUXCA C OCHOBHBIMHM QJITOPUTMaMHU pPELICHUs
IIPOU3BOJIBHBIX TPEYTOJIbHUKOB.

B mponecce u3ydeHMs] JaHHON TEMBI 3HAHMS YYaIUXCA O TPEYTOJbHUKAX JIOIOJHSIOTCS
CBEICHUSAMM, O METOJaX BBIYMCIIECHUS DJIEMEHTOB IIPOU3BOJIBHBIX TPEYTOJIbHUKOB, OCHOBAHHBIX Ha
TEOpPEMax CHHYCOB M KOCHHYcOB. Kpome Toro, 3mecp ke ydamuecss 3HaKOMATCS €lIe ¢ OJHOMN
¢dopmynoit miomaay TpeyroiabHuka. [Ipu 3ToM BOCIpOU3BEAECHUS JOKA3aTENbCTB 3THX TEOPEM OT
yJaruxcs 'MOKHO He TpeOOBaTh.

«/lIMHA OKPYKHOCTH H IIOIAAL Kpyra» (14 1)

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[IMHA OKPYKHOCTH M IJIOIIAb KpyTa.

OcHOBHas 11eNTb — PACIIUPHUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCSI 00 OKPYXHOCTSIX U
MHOTOYT'OJIbHUKAX.

B »aT0li TeMe ydamuecs 3HAKOMSATCS C OKPYXHOCTSMHM, BIMCAHHBIMM B IIPaBUJIbHBIC
MHOTOYI'OJIbHUKH, U OKPYKHOCTSIMH, OITMCAHHBIMHM OKOJIO MPAaBWJIBHBIX MHOTOYI'OJIBHUKOB, U UX

3



cBoiicTBaMH. BocrpousBeneHus 0Ka3aTeNbCTB 3TUX TEOPEM MOXKHO HE TpeOoBaTh OT BCeX
yuyamuxcs. PemeHue 3agay Ha npuMeHeHHEe (OpMyn — BBIYUCICHHS IUIOINAACH M CTOPOH
MPaBUJIbHBIX MHOTOYTOJIbHUKOB; PAJINYCOB BIUCAHHBIX U OMUCAHHBIX OKPYKHOCTEH; IJTMHBI Jyra
OKPY)KHOCTH U IJIOLIAJAW Kpyra — IOATOTABJIMBAET almapar Jjs PElIeHUs 3a1ay, CBA3aHHBIX C
MHOTOTpaHHUKaMU U TeslaMu BpauieHus. [loctpoenne npaBuiabHbIX MHOTOYTIOJIbHUKOB C IOMOIIIBIO
LUPKYJAS M JIMHEWKH OrpaHUYMBAETCS IOCTPOEHMEM KBaJparTa, MPaBUIIbHBIX TPEYrOJbHUKA,
[IECTUYTOJbHUKA U 2JI-yrOJbHHUKA. DTU WACU 3aTeM NMPUMEHSIOTCS MPH BBIBOJE (GOPMYIT JUTMHBI
OKPY>KHOCTH U IUIOLAJH Kpyra.

31ech ydaluecss Ha WHTYUTHBHOM YPOBHE 3HAKOMSTCS C IOHATHEM IIpefeia U C €ro
MIOMOIIBIO PACCMATPUBAIOT BBIBOJI (POPMYJI AJIMHBI OKPYKHOCTHU U IUIOLIAIN Kpyra.

«IBmkenus (44)

[Tonsitue neuxxenus. [lapannenbHbIi IEPEHOC U TIOBOPOT.

OcHoBHasi 1elb — IO03HAKOMUThH C TMOHSATHEM JBM)KEHUS HA IUIOCKOCTHU: CUMMETPUSIMU,
napajuieIbHBIM IIEPEHOCOM, IOBOPOTOM.

[TonsiTe 0TOOpaXkeHUs MIIOCKOCTH Ha ce0s1 KaK OCHOBBI JUIsl BBEJICHUS MMOHATHS JIBUKECHUS
paccMaTpuBaeTcsi Ha MHTYUTUBHOM YPOBHE C MPUBJICYEHUEM YK€ U3BECTHBIX YUAIIUMCS MOHATHI
OCEBOM M LEHTPAJIBHONW CUMMETpHUU. 3ydeHue NOHATHS ABMXKEHHUS M €r0 CBOMCTB, JAETCS B
03HAaKOMHTEJLHOM IJIaHE.

AKILEHTUpYEeTCSl BHUMaHUE yJalliXcsl Ha TOM, YTO OJTHO M3 OCHOBHBIX MOHSATHH H3y4aeMoro
MU Kypca T€OMEeTpHUH, a MIMEHHO HaJIOKEHUE, €CTh 0TOOpakeHHe MI0CKOCTH Ha ceOsl.

[Ipn u3yuyeHMM TEMBbl OCHOBHOE€ BHHMaHHUE CIEQYeT YAEIUTh BBIPAOOTKE HAaBBIKOB
MIOCTPOEHUSI 00pa30B TOYEK, OTPE3KOB, TPEYrOJIbHUKOB MPH CHUMMETPHUSX, MNapauieIbHOM
nepeHoce, MoBOpoTe.

«HavajbHble cBeieHus U3 cTepeomeTpun» (34).

[TonaTre MHOTOTpaHHUKA, €0 BEPIIWH, TpaHel u péodep. [Ipu3ma u nupamua Kak IpUMEpPHI
MHOTOTPaHHUKOB.

[Tonsitue Ten Bpamenus. [{unuHap u KoHycC.

OcHoBHasi 1leb — IO3HAKOMUTH C TIOHATHEM MPOCTPAHCTBEHHBIX (UTYp Ha MpUMeEpe
MHOTOTPaHHUKOB U TE€JI BPAILICHHUSL.

AKIIEHTUPYETCS BHUMAHUE Ha PA3JIMYNUU U CXOJICTBE UX CBOMCTB.

IMoBTOpenue. Pemenue 3axay. (8u).

2.2.  MexnpeaMeTHBIE CBSI3U YI€OHOI0 IpeaMeTa

[Ipenmet «I"eomeTpus» peaHa3HaueH IS GOPMHUPOBAHUS MIPEACTABICHUH O TEOMETPHUHN KaK
YaCTH YCJIOBEYCCKOM KYJIbTYPBI, JJIs OOIIEro Pa3BUTHS IIKOJLHUKOB, I CO3JaHMS KYJIbTYpPHO-
HUCTOPHYECKOW Cpe/bl 00ydeHUsI.

['eomeTpusi CyIIECTBEHHO paCHIUPSET KPYro30op YYallMXCs, 3HAKOMsI MX C HHAYKIHCH |
JeIyKIueH, 0000IeHneM W KOHKPETU3allMel, aHajlu30M W CHUHTE30M, Kiaccu(UKanuen u
CHUCTeMaTH3alyel, abcTparupoBaHUEM, aHAIOTHEH.

OTH 3HAHUS U YMEHUS HEOOXOIUMBI MPU U3YYEHUH OOJIBIINHCTBA YUEOHBIX MPEIMETOB KaK
TEXHUYECKOTO, TaK U TYMAaHUTAPHOTO IHKJIA.

2.3.  KaroueBble TEMBI, IPOCIEKUBAEMBIE B MEKIIPEIMETHBIX CBA3AX

Martepuan, otHocsumiics k pasaenam «KoopmuHate» u «BekTopbl», B 3HAUMTEIHHOM
CTeTeHH Hec€T B cebe MeXMpeaMETHbIE 3HAHUS, KOTOpPble HaXOAAT MPUMEHEHHE B Pa3IHMYHBIX
y4eOHBIX MpeaMeTax: Gu3nKa, aCTpOHOMHUS, Teorpadus u ap.

2.4, IIpeeMCTBEHHOCTH 110 FOJaM M3YYEHUS

HIkonpHBIA KypCc T€OMETPHUM, COCTOSIIMNA W3 IJIAHUMETPUU M CTEPEOMETPHH, MOCTPOCH
TaKUM 00pa3oM, YTO MPEEMCTBEHHOCTH IO TOJaM OOY4YEeHHs SBISETCS €ro COCTaBHOW YacThiO U
ClieIyeT HEMOCPEACTBEHHO U3 JIOTHUECKOTO CTPOCHHSI HAYKH T€OMETPHUH.

2.5. JeaTeaIbHOCTh VUUTENS B COOTBETCTBHMH ¢ pabouel MporpaMMOi BOCIIMTaHUS

Peanuzanus BocouTaTeIbHOIO IMIOTEHIIHANA YpOKa npeaAnojaract CICayromiec:
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YCTAaHOBJICHHE JIOBEPUTEIbHBIX OTHOIIECHUH MEXIy IeAaroroM u oOyJaromuMucs,
CMOCOOCTBYIOIIMX IMO3UTHBHOMY BOCHPUATHIO OOy4YaromMMUCs TpeOOBaHUN U TMPOCHO
MeIarOrMYecKoro pabOTHUKA, MPUBJICYCHUIO WX BHHUMAHUS K OOCYXTaeMOW Ha YpOKe
nH(pOpMAIINY, AKTUBU3ALIUN MX MIO3HABATENILHON 1A TEIbHOCTH;

noOyx1eHne 00ydJarommxcsi coOII0IaTh Ha ypOKe OOMICTIPHHATBIE HOPMBI MOBEACHUS,
npaBuiga OOIIEHUS CO CTapIIMMHU (NENAarorMYecKMMU pPaOOTHHKAMH) W CBEPCTHUKAMU
(oOyJarormuMucs ), TPUHIIUAILI Y9eOHOH TUCIUTUTMHBI ¥ CaMOOPTaHU3AIIHN;

MIPUBJICYEHUE BHUMAaHUS OOYYarOIIMUXCS K HEHHOCTHOMY aCIEKTY M3y4aeMbIX Ha YpOKax
SIBIICHUH, OpraHu3auusi UX paboThl C MOJy4yaeMOW Ha YpPOKE COIHMAJIbHO 3HAYUMOM
nHpopManreil — HHUIIUIPOBAHUE €€ 00CYKIACHNUS, BEICKa3bIBAHUS 00YJYaIOIIIMHUCS CBOETO
MHEHUS IO €€ TIOBOJTY, BBIPAaOOTKH CBOETO K HEIl OTHOILLIEHUS;

HCI0JIb30BAHNE BOCHMTATEIbHBIX BO3MOXHOCTEN COJEpKaHUsI y4eOHOTO IpeaMeTa uepes
JIEMOHCTpAIMI0 O0y4JaloUIMMCsl MPUMEPOB OTBETCTBEHHOTO, T'PaXkIaHCKOTO MOBEACHUS,
MPOSIBJICHUSI YEJIOBEKOJIOOUS U JTOOPOCEPACYHOCTH, uYepe3 MOoJA00P COOTBETCTBYIOIIHMX
TEKCTOB JUI YTEHUs, 3ajad JJIsl pelleHusi, IpoOJEeMHBIX CUTYyaluil /Uid OOCYXJAeHUs B
KJ1acce;

MPUMEHEHHE Ha YpOKe HWHTEPAKTHBHBIX (QopM  paboThl ¢  0Oy4yaroUUMUC:
MHTEJJIEKTYaJIbHBIX UTP, CTUMYIUPYIOIINX [MO3HABATEIbHYI0O MOTUBALIMIO 00YJaOIIUXCSl;
JUIaKTUYECKOTO TeaTpa, TJIe MOJTyuYeHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPaIbHbIX
MMOCTaHOBKAX; JUCKYCCHUI, KOTOpPbIE 1al0T 00y4aroIIMMCsl BO3MOXKHOCTb MPUOOPECTH OMBIT
BEJICHUS] KOHCTPYKTUBHOTO TUAJIOTa; rPyNIOBOM pabOoThl WK paboThl B Mapax, KOTOpbIe
y4daT oOydaronuxcs KOMaHIHOM paboTe 1 B3aUMOJECHCTBUIO C IPYTUMH 00Yy4aroIIuMHKCS;
BKJIIOYEHHUE B YPOK HUIPOBBIX MPOLEAYP, KOTOpbIE MOMOIalT MOAJEPkKaTh MOTHUBALMIO
oOyyaromuxcs K IOJYYEHUIO 3HAHUM, Hala)XKMBAaHUIO IO3UTHUBHBIX MEXKIMYHOCTHBIX
OTHOILIEHUH B KJ1acce, IOMOTal0T YCTAHOBJICHUIO 100poXkKenaTeaIbHON aTMoc(hepsl BO BpeMs
ypOKa;

opraHu3anus medcrTBa MOTHBUPOBAHHBIX M JPYIUPOBAHHBIX OOYYaIOUIMXCS HaA HX
HEYCIEBAIOIUMHU OJJHOKJIACCHUKAMH, JaloIIero OOyJarolMMCsl COLUAIbHO 3HAYMMBbIiA
OIBIT COTPYAHMUYECTBA M B3aUMHO ITOMOILH;

MHULMUPOBAHUE U TIOIIEPKKA UCCIEA0BATEILCKON AESITEILHOCTA O0YyJalONINXCs B paMKax
peaiv3ali UMH UHIUBUIYAIbHBIX U TPYIIOBBIX UCCIEI0BATEIbCKUX MPOEKTOB, YTO JacT
oOyyarouuMcsi  BO3MOXKHOCTb ~ IPUOOPECTH  HABBIK  CAMOCTOSATEIBHOTO  PELICHHS
TEOpeTU4YeCcKol MpoOIeMbl, HaBBIK I'€HEPUPOBAHUS M OPOPMIICHHUS COOCTBEHHBIX HJEH,
HaBbIK YBAXUTEJIBHOTO OTHOIICHUS K YY)XUM UM, 0(GOPMIEHHBIM B paboTax Opyrux
uccienoBaTeneH, HaBBIK  MyOJIUYHOTO BBICTYIUICHUSI  TEpe] ayIuTOpuei,
apryMEHTHPOBAHMS U OTCTaUBAHUS CBOCH TOUKH 3PEHUS.



3. Ilmanupyemble pe3yabTaThl
3.1. TDGGOBaHI/IH K JUYHOCTHBIM, MCTAITPECAMECTHBIM U MTPEAMETHBIM PE3VYyIbTaTaM

[TporpamMma mo3BoJsieT JOOMBATHCS CIECIYIOMIUX PE3yIbTaTOB OCBOCHHS 00pa30BaTEIbHOM
IIPOrpaMMbl OCHOBHOTO 00111ero 00Opa3oBaHUsL:
JUYHOCHbLE:

e  (opmupoBaHWE OTBETCTBEHHOTO OTHOIICHHWS K YYEHHIO, TOTOBHOCTH H CIIOCOOHOCTHU
o0yJaronuxcs K CaMOPa3BUTHIO M CaMOOOPAa30BAHHUIO HA OCHOBE MOTHBAIIUU K OOyICHHIO
¥ TO3HAHWIO, BHIOOpPY HNalbHEWIIEro oOpa3oBaHWs Ha 0a3e OPUEHTHUPOBKH B MHPE
npodeccuii M TPOPECCHOHANBHBIX  MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHHIO
WHIUBUAYTBHON 00pa30BaTeIbHOM TPACKTOPUH C YUETOM YCTOWYMBBIX TIO3HABATEIBHBIX
HWHTEPECOB;

e  (bopmupoBaHUE IEIOCTHOTO MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKH W OOIIECTBEHHOW MTPAKTUKU;

e (opmupoBaHNE KOMMYHHUKATHUBHONW KOMITETEHTHOCTH B OOIIECHUH W COTPYTHHUYECTBE CO
CBEPCTHUKAMH, CTApPIIMMHU U MJQAIIUMU B 00pa30BaTeNbHON, OOIMIECTBEHHO IOJIE3HOM,
y4e0HO- UCCIIeIOBATEIIbCKOM, TBOPUECKON U IPYTUX BHUJIAX JACITCILHOCTH,

® yYMCHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIM B YCTHOW W NMHCBMEHHOU peuw,
MMOHUMATh CMBICI IIOCTABJICHHON 3a/ay¥l, BHICTPAWBATh apryMEHTAIIMIO, IPUBOJUTH
MIPUMEPBI © KOHTPIIPUMEPHI;

¢ KDUTHYHOCTH  MBINUICHHS, YMEHHE  pPACIO3HABaTh JIOTHYECKH  HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTIIMYATh THIIOTE3Y OT (PaKTa,

®  KpCaTUBHOCTh MBINIJICHNS, WHUIIMATHBA, HAXOIJYUBOCTh, AKTHBHOCTH IPU PEIICHUN
TeOMETPUYCCKUX 33]1ad;

e  yMEHHE KOHTPOJIUPOBATH MPOIIECC M PE3YJIbTAT YUCOHON MaTeMaTH4ecKO! e TeIbHOCTH;

® CrOCOOHOCTh K SMOIMOHAIBFHOMY BOCIPHUSTHIO MaTeMAaTHYECKUX OOBEKTOB, 3ajad,
pELIeHUH, pacCyKICHUI;

MemanpeomemHole:

® yMEHHE CaMOCTOSATEIBHO IUTAHUPOBATh AIbTEPHATHBHBIC ITyTH JOCTHIKCHHS IICNIeH,
OCO3HAaHHO BBIOMpaTh Hambosiee IPPEKTUBHBIE CHOCOOBI pEIICHUS YYEeOHBIX |
MO3HABATEJBHBIX 3a/1a4; YMEHHUE OCYIIECTBISITH KOHTPOJIb IO PE3YJbTaTy H IO CIIOCO0Y
JICWCTBUS HA YPOBHE IPOM3BOJILHOTO BHUMAHHUS M BHOCHTh HEOOXOJUMBIE KOPPEKTUBBI;

e yMEHHE aJCKBATHO OIICHUBATh MPABHILHOCTh MM ONIMOOYHOCTH BBITIOJHEHUS yIeOHOM
3aauu, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BO3MOXHOCTH €€ peIleHUS;

®  OCO3HAHHOE BIIAJICHUE JIOTHUECKUMH JCHCTBUSMH OTIPE/ICICHUS TOHSATHHA, 0000IIEHUS,
YCTAHOBJICHHSI AHAJIOTUH, KJIACCH(HUKAIMA HAa OCHOBE CaMOCTOSTEIILHOIO BbIOOpa
OCHOBAHUU M KPUTEPUEB, YCTAHOBIICHHS POJIOBHIOBBIX CBSI3CH;

e yYMEHHE YCTAHABJIMBATh IMPUYUHHO-CIICJCTBCHHBIC CBSI3H, CTPOMTH JIOTHYECKOE
paccykJeHHe, YMO3aKIIoUeHHEe (MHIyKTUBHOE, IS TyKTUBHOE U TI0 aHAJIOTHH) ¥ BBIBOIBI;

e  YMEHHE CO3/1aBaTh, IPUMEHSITh U MPEOOPa30BbIBATH 3HAKOBO- CUMBOJIMUYECKUE CPEICTBA,
MOJICJIH ¥ CXEMBI JIJISl PeIICHUS YUeOHBIX U MIO3HABATEIIbHBIX 33]1a4;

® yMEHHE OPraHU30BBIBATh Y4EOHOE COTPYJHHYECTBO M COBMECTHYIO ICSTENBHOCTH C
YUUTEIEM U CBEPCTHUKAMHU: OMPENCNATh IIeNH, paclpeneisaTh (QyHKIUH U PpoOJU
YYaCTHUKOB, oOmIMe crnocoObl paboThl; yMeHHue paboTaTh B TpYIIE: HAXOAUTH oOliee
pelIeHne 1 pa3perarh KOHQIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIUH U yuéTa HHTEPECOB;
CIIyIIaTh MapTHEPA;

¢  (opmymnupoBaTh, ApryMEeHTHPOBATH U OTCTAUBATh CBOE MHEHHE;

e (dopmupoBaHue M pa3BUTHE Y4YEOHOW U OOIIETIONH30BATEIHLCKONH KOMIIETEHTHOCTH B
o0nacTu WCMONB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKAMOHHBIX TexHosoruit (MKT-
KOMIIETEHTHOCTH);



® TIepBOHAYAJIBHBIC MpPEACTAaBICHUA 00 HUAEIX M O METoJaX MaTeMaTHKU Kak 00
YHUBEPCAJIbHOM S3bIKE HAyKW M TEXHUKH, O CPEACTBE MOJICIIMPOBAHMS SBICHUNA U
IIPOLIECCOB;

e yMEHHME BHUJECTh MaTeMaTHUYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHON CUTyalluH B JPYTUX
JMCUUIUIMHAX, B OKPYXKAOIIEH KU3HU;

®  yMEHHE HaXOIWTh B PA3IMYHBIX UICTOUHUKAX WH(POPMAIHIO, HEOOXOIUMYIO JUIS PEIICHHS
MaTeMaTHYECKUX MMPOOJIEM, H MIPEACTABIATH €€ B MOHATHOU (hopMe; MPUHUMATh PEIICHNE
B YCJIOBUSIX HEMOJHON M N30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(POPMALINN;

e yMeHHE MOHUMATh W MCIOJBH30BATh MATEMATUYECKUE CPEICTBA HATJIAAHOCTH (PHCYHKH,
YEepPTEIKH, CXEMBI | JIp.) Ul WITIOCTPAIMY, HHTEPIPETAIIH, apTYMEHTAIUH;

e  yMEHHE BBIJIBHTaTh THIIOTE3HI IPH PEIICHUH YIEOHBIX 3a/1a4 U TIOHUMATh HEOOXOJMMOCTb
WX MPOBEPKH;

e yMeHHE MNPHUMEHATh HWHIYKTUBHBIE W JCAYKTUBHBIE CIOCOOBI PACCYXIEHUH, BHICTH
pa3MYHbIE CTPATETHH PEIICHNUS 33134,

® TIOHMMaHHWE CYIIHOCTH AJITOPUTMUYECKUX TMPEINMUCAHUH W YMEHHE JeHCTBOBaTh B
COOTBETCTBHUH C MPEIOKEHHBIM alITOPUTMOM;

®  yMEHHE CAMOCTOSITEJIbHO CTaBUTh II€JH, BEIOMPATH M CO3/1aBaTh aJITOPUTMBI JIJISI PEIICHUS
Y4eOHBIX MaTeMaTHYECKUX POOIIeMm;

e  yMEHHE IUIAHUPOBAThH U OCYIIECTBIATH JIEATSIFHOCTh, HAIIPABICHHYIO HA PEIICHHE 3a/1a4
HCCIIEIOBATENIbCKOTO XapaKTepa;

npeomemmole:

e oBiazeHHe 0a30BBIM TMOHSATHHHBIM alIlapaToM IO OCHOBHBIM pasJiellaM COACPIKaHUs;
MpeACTaBICHUE 00 OCHOBHBIX M3y4aeMbIX MOHATHUAX (YUCII0, TeoOMETpUUecKas Gurypa)
KaK BaXHEUIIMX MaTeMaTUYECKUX MOJENSAX, MO3BOJSIONIMX OMHUCHIBaTh U HU3y4aTh
peayibHbIE MPOIIECCHI U SIBIICHUS;

e yMeHHE paboTaTh C TEOMETPUIECKUM TEKCTOM (aHATU3UPOBATh, H3BJICKATh HEOOXOIUMYIO
nH(}OPMaLIKIO), TOYHO U IPaMOTHO BBIPa)KaTh CBOU MBICIIH B YCTHOM U MUCHMEHHON peduun
C TpPUMEHEHHEM MaTeMaTHYeCKOH TEPMHUHOJOTUUM U CHUMBOJIMKH, HCIOJIb30BaTh
pa3IuyYHbIE SA3BIKM MAaTEMAaTHKH, IPOBOIUTH KIIACCH(PUKAIIUHU, JIOTUYECKHE 000CHOBAHMS,
JI0Ka3aTeNIbCTBA MATEMATHUYECKUX YTBEPKICHUII;

®  OBJIQ/ICHUE HaBBIKAMH YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIBHBIX BbIUHCICHHUIA;

® OBJQJICHHE TE€OMETPUUECKHUM SI3bIKOM, YMEHHE HCIIOJIb30BaTh €ro /js ONHCAHUs
MIPEIMETOB OKPYXAIOUIEr0 MHpa, pa3BUTHE MPOCTPAHCTBEHHBIX IMPEJICTaBICHUM U
M300pa3UTENbHBIX YMEHUH, MPUOOPETEHHE HABBIKOB T€OMETPUUYECKIX TOCTPOCHHUI;

® YCBOGHHME CHCTEMAaTHYECKHX 3HAHUI O IMJIOCKHX (pUrypax M HUX CBONCTBaX, a TaKkke Ha
HarJIITHOM YPOBHE — O MPOCTEHUIINX MPOCTPAHCTBEHHBIX TeNaX, YMEHHE MPUMEHATH
CUCTEeMAaTUYECKUE 3HAHUS O HUX JUISl PEHICHUS T€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4;

® yMEHHE H3MEpATh JJIUHBI OTPE3KOB, BEIMYMHBI YTJIOB, HCIOIB30BaTh (HOPMYIBI s
HaX0XJICHUS MIEPUMETPOB, MJIoMIaAel U 00BEMOB FeOMETPHUECKUX PUTYD;

¢ yMEHHE NPUMEHATh W3YYCHHbIC MOHSITHS, PE3ylbTaThl, METOAbl IS pPEUICHHs 3aaad
MPAKTUYECKOTO XapakTepa W 3afad U3 CMEXKHBIX AUCIUIIIUH C HCIOIb30BAaHHEM MpU
HEO0OXOIMMOCTH CIIPABOYHBIX MATEPUANIOB, KATbKYISATOPAa, KOMITBIOTEPA.

3.2. OcHOBHBIC BUJIBI _JICSTEIBHOCTH 06V‘18.IOH_II/IXC$I, HallpaBJICHHBLIC Ha JOCTHXXCHHEC
pe3yiibTaTa

® Crymanue yuurens;

@ Hanwucanue 10K1a710B, pedepaTos;
® PaccyxicHue;
@ Ciyiranue U aHaIU3 J0KJIA0B OJHOKIACCHUKOB;
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BriBon popmyi;
Jloka3aTenbCcTBO, aHAIN3 (OPMYI U TEOPEM;

Pabora ¢ yueOHUKOM.

[IpocMmoTp Mo3HABaTENbHBIX (PHIIEMOB;

Ananu3s ta0nun, yepTexei, cxem;

AHanu3 BO3HUKAOLIUX TPOOJIEMHBIX CUTYaIUi;
Paborta ¢ pa3gaTouyHBIM MaTepHUaIoOM;

[Nouck pemeHust pa3IMYHBIX TPAKTUIECKUX 331a4;

3.3. Opraguzanys IpoeKTHON M Y4eOHO-UCCIIEN0BATENBCKON JeITEILHOCTH 00YYAOIIHXCS

HpOGKTHaH JCATCIBHOCTD O6yanOHIHXC$I OCYHIECTBILICTCA B COOTBECTCTBUM C TCEMaMH

MPOEKTOB, yKazaHHbIMU B [Ipunoxxenun 1.

3.4. Cucrema OIICHKH JOCTHMIKCHUS IINIaHUPYCEMbBIX PE3YJIbTATOB

Cucrema OIICHKM JOCTHXKEHHM IUIAHUPYEMBIX pPE3yJbTaToOB

COOTBCTCTBYCT OLCHOYHBIM

marepuaiam OOIT OOO.
IlepeyeHb HCIOJIB3YyEeMBbIX
Kiace Tpeaver OII€HOYHBIX CPEICTB IlepevyeHnb HCIOIB3yeMBIX
(OIEHOYHBIX METOAUYECKHUX MATEPHAJIOB
maTtepuaioB)/ KUM
1. OTKpBITHIN OaHK 3aaHUH
OUIIN: https://fipi.ru/
2. OtkpsIThIl OaHk 3amanuii | 1. [Toypounsie pazpaboTku
OI'D: https://math- o TeoMeTpHuu. 9 Kiacc.
oge.sdamgia.ru/ I"aBpumoBa H.®.
3. 3agaur Ha TOTOBEIX 2. Atanacsy JI.C.
yepTexax i MOoArOTOBKU I'eomerpus. 7—9 knaccsl.
k OI'D u EI'D. 7-9 knaccel - | YueOHUK.
Pabouas
banasu 2. 3. 'eometpust. 7-9 Kiacchl.
nmporpamma. .
9 4. COOpHUK 3aaHuM IS DnekrpoHHas popma

(reomeTpus)

I'eomerpus. 7-9
Kkiaccel. YMK
Atanacsau JI. C.

TEMATHYECKOI0 U
HUTOrOBOTO KOHTPOJIA
3Haumi. 9 knacc. A1l
EpmioBa

5. InarHoCTUYECKUE TECTHI.
7-9 xnaccel. Peokuk B. 1

6. CaMOCTOSTENLHBIE U
KOHTPOJIbHBIE PabOTHI. 9
knacc. Muenckas M. A.

yueOHuka. Aranacsa JI. C.,
byry3os B. @., I'nazkos lO.
A. u np.

4. MeTonuueckue
pexomeHaanuu. 9 kiacc.
Aranacs JI. C., byry3os B.
®., I'nazkoB 1O. A. u np.

Dopmbl KOHMPOA TEKYIIMN U IIPOMEKYTOYHBIN

Texywuii KoHmpoas TMPOBOAUTCS B (OpME KOHTPOJIBHBIX PabOT, paCCUUTAHHBIX Ha 45 MHHYT,
TECTOB, MPOBEPOYHBIX paboT Ha 15 — 20 mMuHYT ¢ AuddepeHIUpPOBaHHBIM OLEHUBAHUEM U
YETBEPTHBIX OTMETOK. TEeKyIUil KOHTPOJIb IPOBOJUTCS C LEJIBIO POBEPKHU YCBOEHUS U3y4aeMOT0o
U TIPOBEPSAEMOIO MPOTPaMMHOIO MaTepUalla; COACpPKAHUE ONPEACIAIOTCA YUUTEIEM C Yy4ETOM
CTENEHHU CIIO)KHOCTH HM3y4aeMOro MaTepHuala, a Takke OCOOCHHOCTEeH oOydaroluxcs Kiacca.
HToroBble KOHTpOJIbHBIE pPabOTHI MPOBOJATCS TNOCIE H3y4YeHUS Hauboyee 3HAYMMBIX TeM
IPOrpamMMBl.

IIpomesicymounaa ammecmayusi TPOBOAUTCS MO 3aBeplICHHIO ydyeOHOro rojza B Qopme
BBICTaBJIEHUSI FOJIOBBIX OLIEHOK.
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4. TemaTnuyeckoe IJIAHNPOBAHUE

KommnuecTso
Kosmmuectso
Ne HanmenoBanue paszaena TeMbl 4ACOB KOHTPOJIBHBIX
pabot
1 | IloBropenue 4 1
2 | Bekropsl 10 1
3 | Merox koopauHAT 10 1
CooTHoIIEHHE MEX1y CTOPOHAMH U yIIIaMU
4 | tpeyrosibHuKa. CKalipHOE ITPOU3BEICHUE 15 1
BEKTOPOB.
5 | lnvHa OKpYXKHOCTH U IJIOIAb KPYTa. 14 1
6 | JIBmwxeHus. 4 0
7 | HauanbHbIe CBEJICHUS U3 CTEPEOMETPHUH. 3 0
5 [ToBTOpEeHue 1 060011IEHNE U3YUYEHHOTO 8 1
MaTepuaa
Hroro 68 6
5. [loypouHo-TeMaTH4YecKoe NJIAHMPOBAHHUE
Ne Konnuectso
Tema ypoxka [Ipumevanue
ypoka 4acoB
IToBTOpenue (4 waca)
1 YetbipexyroibHUKU W 1omaan. Teopema 1
[Tudaropa
2 [Togobue TpeyroJIbHUKOB 1
3 OKpYXHOCTb 1
4 Konmponvnasa paboma Nel 1
BekTopni (10 yacoB)
5 [Tonsatue BexTopa 1
6 CymMma 1ByX BEKTOPOB 1
7 CyMMa HECKOJIBKUX BEKTOPOB 1
8 Brruntanue BEKTOpOB 1
9 CnoxeHue U BRIYMTAHUE BEKTOPOB 1
10 YMHOXEHHE BEKTOpa HA YHUCIO 1




11 [IpuMeHeHue BEKTOPOB K PELICHUIO 3a7a4 1
12 Cpenssisi TUHUS Tpanenuun 1
13 O6o6maromuii ypok mo reme «BekTopbi» 1
14 Konumponsnan paboma Ne2 1
Metoa koopaunat (10 yacos)
15 Pa3znoxenue BEKTOpa o JIBYM 1
HEKOJUTMHEAPHBIM BEKTOpaM
16 Koopaunatel BekTOpa 1
17 [Ipocreimue 3ana4u B KOOpAUHATAX 1
18 [IpocTeitmue 3a1aun B KOOpAUHATAX 1
19 Pemenue 3amaq MeToI0M KOOPAUHAT 1
20 YpaBHEHHE OKPYKHOCTH 1
21 YpaBHeHHE TIpSIMOH 1
22 YpaBHEHHE OKPYXKHOCTH U PSIMOU 1
23 OGoOmaromuit ypok mno Teme «Meton 1
KOOpIUHAT
24 Konmponsnas paooma Ne3 1

CooTHOLIEHHUS MeKIY CTOPOHAMM U yrjiaMu TpeyrojbHuka. CkajsipHoe
npousBeaeHne BeKTopoB (15 yacoB)

25 CuHyC, KOCUHYC M TaHTEHC yrJja 1
26 CuHyc, KOCUHYC U TaHT€HC yria 1
27 Teopema o miomanu TpeyrojibHUKA 1
28 Teopema cuHycoB 1
29 Teopema kocuHYCOB 1
30 Pemenue TpeyroapHuKoOB 1
31 Pemenue TpeyroapHuKoOB 1
32 Pemenue TpeyroapHUKOB 1
33 N3meputenbHbie paboThl 1
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O60061eHHBIH YPOK no Teme

34 «COOTHOLIEHUSI MEXJAYy CTOPOHAMH U 1
yIJIaMHu B TPEYTOJIbHUKE)

35 CxangapHoe Npou3BeJIeHUE BEKTOPOB 1

36 CxanspHOE MPOU3BEICHNE B KOOPAUHATAX 1

37 [IpuMeHeHHEe CKalsIpHOTO TPOU3BEICHUS 1
BEKTOPOB MPHU PEIICHUU 3a7a4
O6oO0maromuii YpOK o Teme

38 «CooTHOIIEHNE MEXJy CTOPOHAMH U 1
yriaaMu B TPEYTOJILHUKE

39 Konmponsnas paboma No4 1

JJIuHa OKPYKHOCTH M MJowmaab Kpyra (14 yacos)

40 [IpaBuIIBHBIE MHOTOYTOJIBHUK 1

a1 OKpYXHOCTB, OmnMCaHHas OKOJIO 1
MPaBUJILHOTO MHOTOYTOJIbHUKA

42 OKpyXHOCTh, BOHUCAHHAS B NpPaBUJIbHBII 1
MHOTOYTOJIbHUK
@opMynbl A BBIUYMCICHUS IUIOMIAAU

43 NpaBUJIBHOTO  MHOTOYTOJbHUKA, ero 1
CTOPOHBI u panuyca BIIMCAaHHOMU
OKPY>XHOCTHU

44 Pemenne 3amay mo TeMe TNpaBUIbHBIN 1
MHOTOYTOJBHUK

45 Pemenne 3amad nmo TeMe IpaBUIIbHBIN 1
MHOTOYTOJIBHUK

46 JlnuHa OKPY)KHOCTH 1

47 JlnuHa OKPY)KHOCTH 1

48 [Inomane Kpyra u KpyroBoro cexkropa 1

49 [Inomane Kpyra u KpyroBoro cexkropa 1

50 Pemenue 3amau «/lauHa OKPYXHOCTH U 1
II0Iaab Kpyray

51 Pemenne 3amau  mnmo Teme «/lnuHa 1
OKPYKHOCTHU U ILIOIIAAb KPyra»

52 OO6oOmaromuit ypoxk mno Tteme «JlnuHa 1
OKPYKHOCTHU U ILIOIIAAb KPyra»

53 Konmponvnas paooma Ne5 1

JABu:kenue (4 yacoB)
54 ITousitue nBukenus. CBOMCTBA ABUKEHUSA 1
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95 [TapannensHbIi IEPEHOC 1

56 IToBopor 1

57 O06o06maromuii ypok 1o Teme «/IBrmkeHus 1

HauanbHble cBeeHusi U3 cTepeomeTpuu (3 yaca)

58 MHororpaHHHUKH 1

59 MHororpaHHUKH 1

60 Tena 1 mOBEpXHOCTH BpaIICHUS 1

IoBTOpEeHuUe 1 000011IeHNEe U3YUEeHHOT0 MaTepHaJia (8 yacoB)

[ToBTOopenue nmo reme «HavanbHbIe

61 reOMETPUUECKHE CBEIICHUS. 1
[TapayienbHbIE TPAMBIEY

62 [ToBTopenue mo TeMe «TpeyrorbHUKH» 1

63 [ToBTOpEHME IO Teme 1
«HeThIpexXyroabHUKN»

64 [ToBTOpenue mo Teme «OKPYKHOCTH» 1

65 Hmozosas konmponvnas paboma 1

66 OO6o06meHne N3y4eHHOTO MaTepuaa 1

67 OO6o06meHne N3y4eHHOTO MaTepuaa 1

68 OO6o06meHne N3y4eHHOTO MaTepuaia 1
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©NDOA W

10.
11.
12.
13.

14.

[Tpunoxxenue 1
XapaKkTepUCTHUECKOE CBOUCTBO (PUTyphl. XapaKTEPUCTUUYECKUE CBOMCTBA MPSMOYTOJIbHUKA,

pomOa, KBajpaTa, OKpY>KHOCTH.

®opMyIbl IIOUIAAEH Pa3IMUHbIX YETHIPEXYT OJIbHUKOB.

MHoroyronsHukH Ha pemiétke. @opmyiia [1uka.

N3onepumerprueckue 3a1auu.

Teopems! UeBsl 1 Menenast.

[Ipsimas 1 okpyx)HOCTH Diliiepa.

Pasnuunble cpenHue 171 HECKOJIBKHUX OTPE3KOB.

Metopl pelieHust 3aa4 Ha MOCTPOEHUE (METoJ MOJ00us, METO/I TE€OMETPUUYECKUX MECT
TOYEK, UCIOJIb30BaHUE JABUKEHUN ).

PannkanbHas ocbk 1ByX OKpYKHOCTEM, paJUKaJIbHBIN HEHTP TPEX OKPYKHOCTEM.
BreBnrcanHbIE OKPYKHOCTH.

Teopema Mopiu.

Hcnonp30Banne NBYKEHUN NPU PELICHUH 3a4a4.

HenTtpansHoe noobue u ero npumeHeHus (Teopema HamosneoHa, mpsiMas U OKpYXHOCTb
Diinepa, npsimas CUMeoHa).

HNuBepcust u e€é npumenenus (teopema Ilronemes m oOpatHas eif, ¢popmyna Ditnepa as
KBaJ[paTa pacCTOSHMUS MEXJYy LEHTpaMH BIIMCAHHOM W OIIMCAaHHOM OKPYKHOCTEH
TpeyroJbHUKa, TeopeMa Deriepbaxa, 3a1aya ATOIOHUS).
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