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IHosicHuTEILHAA 3aIIHCKA

B coBpemeHHOM Mupe cdepbl TPUMEHEHHS MATeMaTUKH PACHIMPSIOTCS, MO3TOMY
MaTeMaTHYECKHE 3HAHM, KaK 1 MAaTEMATHYECKUI CTHIb MBIIIJIEHUS CTAHOBITCS OYeHb BaKHBIMU, a
HEKOTOPBIX HANPABICHUSX NEATEIHHOCTH KIIOYEBBIMU, OTKYJla BBITEKAeT HEOOXOAMMOCTH Ooee
WHTEHCUBHOTO ¥ TTyOOKOTO TOJTYYEHHUS MAaTEMAaTHUECKUX 3HAHUH, a TAKKE PEIICHUS HECTAHIaPTHBIX
U UIEUHBIX 3a7a4. B mporecce n3ydeHuss MaTeMaTUKH B apCe€HAT MPUEMOB U METO/IOB MBIIUICHUS
YellOBEKa ECTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHAYKIMS W JACAyKIUs, 0000IIeHne u
KOHKpETH3aIusl, aHalu3 M CHUHTE3, KJIacCH(PUKAIUS W CUCTEMAaTH3aIus, aOCTparupoBaHUE H
aHaJIOTHS.

B pamkax kypca oOydarommmcs HEOOXOJUMO HE TOJBKO NMPUMEHATh 3HAHUS U YMEHU,
npuoOpeTeHHbIe Ha YPOKaxX, HO M CaMOCTOSITEJIbHO COBEPINATh OTKPBITHS, JEMOHCTpUpYIOIIEe
KpacoTy MaTEMaTUYECKON MBICIIU U IT03BOJIAIONIECE NIEPEKUTH PAJIOCTh TBOPUYECTBA U YIOBOJIBCTBUE
OT MHTEIJUIEKTYaJIbHOM IeATeIbHOCTH. 32 9 J1eT 00y4eHus: MaTeMaTHKE Y IIKOJIBHUKOB YK€ CIIOKHUIICS
OTIpeJIeIeHHBIN Oarak 3HaHUHM M ONpeAeNICHHbI MaTeMaTUYeCKHi CTHIIb, B PAMKaX KOTOPBIX OHU
pematoT 3agaun. B 10 xiacce Ba)XKHO MoOKa3aTh 00YYarOMIUMCS, YTO MaTEMAaTHKa HE 3aKaHUYMBACTCA
Ha (opMmyJie, a MPOHUKAET B HAIly KM3Hb TOPA3J0 IIIy0Ke, YeM MOXKHO MOJIyMaTh, BIJISABIBASICH B
ypaBHEHUs B TeTpagu. B 3TOT nmepuox BaXHO IOCTOSIHHO 33JaBaTh LIKOJILHUKAM BOIIPOCHI, OTBETHI
Ha KOTOPBIE OHU MOT'YT II0Jy4aTh CAMOCTOSATEIBHO, ONUPAsACh HA UX OIBIT, KOTOPBIN paHee Ka3ayics
IIJIOXO IIPUMEHUMBIM HA IIPAKTHUKE.

JlaHHBI Kypc BHEYpOUYHOU AEATEIBHOCTH PACCUMTAH JJIS IIKOJIBHUKOB, KOTOPBIM XOYETCs
3HaTh OOJIBIIEe MIKOJBHON MpOrpaMMbl, a TakXe HadyaTh CBOW HCCIENOBATEIbCKUI IyTh B
MaTematuke. Kaxxmoe 3aHsATHE MMEET OINpeNeIeHHYI0 HIKOJIbHYI0 0a3y, TeM HE MEHee OOBEKTHI,
paccMaTpuBaeMble Ha Kypce, ropasio CIOXKHee JAJs MOHMMaHUs, U TpeOyroT Ooiyee riyOoKoro u
TIIATEIBHOTO PACCMOTPEHUS, U TOTO YTOOBI CTaTh MOHATHBIMU U PUMEHUMBIMU B JAJIbHEHIINX
pemeHusix. B TedeHnu Bcero kypca OymyT paccCMOTpEHbI pa3iM4yHbIE TEMbl U3 aireOpbl, Havaja
MaTeMaTHYECKOT0 aHAJIN3a, TEOMETPUU U IPYTUX pa3AesioB MAaTEMAaTHKH, YTO TOKaXET MPUMEHEHHE
MaTeMaTHUKH B Pa3HbIX cdepax >XU3HU M BO3MOXKHO PEIIUT NPOo(OpHEHTALMOHHBIE MPOOIEMBI
IIKOJIbHUKOB, KOTOPBIE CMOTYT IIIy0’Ke H3YYHTh HEKOTOPBIE IPOIIECCHI

Henpto kypca «CoBpeMEHHBIE METOABI aNreOpbl U TEOMETPHUM» SIBISETCS CHUCTEMHAs
noAroToBka yvammxcs 10 K1accoB K MaTeMaTHUECKUM OJIMMIIMAZaM C TOMOUIBI0 CPEJICTB BhICHICH
MAaTeMaTUKH, OPUEHTUPOBAHHAS HA BOBJICUCHUE IIKOJBHUKOB B MAaTEMATHYECKYIO AECATEIBbHOCTD,
co3manue 0as3pl JUIsI CaMOCTOSITENIbHBIX HCCIEAOBAHUN, pa3BUTHE MOTHUBAIUH, MBIIUICHHUS,
TBOPUYECKHUX CIIOCOOHOCTEW W 3a CUYET JTOr0 — JOCTHXKEHHE OoJiee BBICOKOTO YpPOBHS UX
OJIMMITHAIHON U OOIIEH MaTeMaTUUECKOH OATOTOBKH.

MeTo010rHYeCKO OCHOBOM pealiu3aliyd IMOCTABICHHOM LENU SIBISIOTCA CIEAYIOLINE
MPUHLIMIIBI:

— IIpuHIun pa3BUTHS, KOTOPBIH COCTOUT B TOM, YTO OJIMMITHATHAS IOATOTOBKA JJOJKHA OBIThH
HalleJIeHa TPEXIE BCETO0 HA CO3JAaHHUE YCIOBHM IS BCECTOPOHHETO PAa3BUTHS MBIIUICHUS U
JINYHOCTHBIX KAYECTB KAXKJIOI0 YUYEHUKA, & HE OTPAHUYUBATHCSA TPEHUHIOM B OCBOCHUU MU METOJI0B
OJIUMINHUAIHON MaTeMaTuku. CyTh 3TOr0 MPUHLUIA MOXHO KPAaTKO BBIPA3UTh TE3UCOM: «PA3BUTHE
CpPEACTBAMU OJIMMIIMATHOW MATEMATUKU KaXKJI0T0 YUCHUKAY.

— IlpuHuun «BeIpalIMBaHUS) COCTOUT B COBMEILICHUH, C OJHOM CTOPOHBI, BHYTPEHHEU
AKTUBHOCTH YYCHHUKA, €r0 LIEJICHANIPABIECHHBIX IIOIIBITOK PACKPBITH U PEAIM30BaTh CBOW ITOTEHIUA,
a C Ipyroy CTOPOHBI, BHEIIHEH OPraHU3alUU 3TOM AKTUBHOCTU CO CTOPOHBI YUUTEI B paMKaX TOU
Ke LECIH.
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— [IprHIMN yCIIEITHOCTH COCTOUT B aKLICHTUPOBKE HA YCIIEIIHOCTb, TO €CTh B CO3JaHUU TAKON

CpCakbl, I'AC K OIIMOKE OTHOCATCS KaK K CTYIICHBKEC POCTA, a HC MMOBOAY JIs1 OTOPUCHUA U TOPpHULIAHUA,
rac OCHUTCA W MOAACPIKUBACTCA YCIICX KaXKIAOI0 YUYCHHUKA OTHOCHUTCIBHO CC6H, HC3aBUCHUMO OT
Ha4YaJIbHOI'O YPOBHS €ro NOATOTOBKU U MATCMATUYICCKUX CIIOCOOHOCTEH.

IInanupyemMsble pe3yJbTaTbl 0CBOCHHUS Kypca

OcBoeHue Kypca BHEYPOUHOI1 1esTenibHOCTH «COBPEeMEHHBIE METO/IbI aITreOphl U TEOMETPHUIDY
o0ecreynBaeT JOCTHKEHHE CIEAYIOUINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

— yMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOH M MHUCbMEHHOU (opme,
IIOHUMATh CMBICI IIOCTaBJICHHOM 3aJayM, BBICTPAUBAaThb ApPryMEHTALUIO0, IPHUBOIUTH IPUMEPHI
KOHTPIIPUMEPBI; KPUTUYHOCTH MBILIJICHUS, NTHULIMATUBA, HAXO{YUBOCTb, AaKTUBHOCTH IIPU PEILICHUU
MaTeMaTHYECKUX 33/1a4; YMEHHE KOHTPOJIHUPOBAThH MPOIIECC U pe3yIbTaT yueOHOM MaTeMaTHYecKon
JESITeIbHOCTH; CIIOCOOHOCTh K MOIIMOHAILHOMY BOCHPHUSATHIO MaTeMaTHUYeCKHX OOBEKTOB, 3a/1ad,
peLIeHu!, pacCyKACHUN.

— yMEHHE BHJIETh MAaTEeMAaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CHTyallluu B JPYTUX
JUCLUIIINHAX, B OKPY XKaIOLEH KU3HH;

— yMEHHE HaXOJIUTh B PA3IMYHBIX HCTOYHHKAX HHPOPMALIKIO, HEOOXOIUMYIO JUI PELICHHS
MaTeMaTHYECKUX MPOOIIeM, U IPECTABIATH €€ B IOHATHOH (hopMe, IPUHUMATh PELICHHE B YCIOBHUIX
HETOJIHOM U U30BITOYHOM, TOYHOW M BEPOATHOCTHOU MH(OPMALINY;

— yMEHHE MOHMMAaTh M HCIIOJIb30BaTh MaTeMaTHYECKHE CPEICTBA HArsHOCTH (Tpadukw,
JMarpaMMbl, TAOJIUIBI U JIp.) ISl WIUTIOCTPALUH, HHTEPIPETAlluy, apryMEHTAIIH;

— yMEHHE BBIJIBUTaTh TUIOTE3bI IPU PEIICHUH YUeOHBIX 33a]1a4 M MOHUMATh HEOOXOAMMOCTh
UX IIPOBEPKY;

— yMEHHE NPUMEHITh WHAYKTUBHBIC M JEIyKTHUBHBIE CIIOCOOBI pPACCYyXIEHUH, BHUICTbH
pa3jIMyHbIC CTPATEruy PELIEHUs 3a/1a4;

— IIOHMMAaHWE CYLIHOCTH QJITOPUTMMYECKUX IPEANHCAHUM U yMEHUE [EHCTBOBATH
COOTBETCTBHUH C MPEUIOKEHHBIM aJITOPUTMOM; YMEHHE CAMOCTOSTENILHO CTaBUTD 1I€JIU, BHIOUPATh U
CO3/1aBaTh AITOPUTMBI JJIsl peIIeHHs] yYeOHbIX MaTeMaTUYECKUX MPOOJieM; YMEHUE IJIaHUPOBATh U
OCYLLIECTBIATh JEATEIbHOCTD, HAIPABICHHYIO HA PEIICHUE 3a7a4 UCCIEA0BATEIILCKOTO XapaKTepa;
NepBOHAYAIbHBIC TIPEACTABICHUS 00 UAEIX METOJaX MaTEMaTHKH KaK YHUBEPCAJIHHOM SI3bIKE HAYKU
U TEXHUKH, CPEACTBE MOJAEIUPOBAHUS SIBJIICHUN U IIPOLIECCOB.
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Copepxanue Kypca

Pasnea 1. IIpoexkTnBHAasA npsiMasi.

OpueHTHPOBAaHHBIN M HANPaBJIEHHBIA yroi: pa3sHMLA MOoHATUH. IIpocThle OTHOIIEHHS TpeX
TOYEK Ha npsMou. IIpoctoe oTHOLIEHME, B KOTOPOM IpsiMas AeiauT yroi. dopmyiia CBsA3U MEXIY
IIPOCTBIM OTHOILLEHUEM TPOMKHU TOYEK U IPOCTBIM OTHOLICHHUEM IIPSAMOMU U yria. MIHBapuaHTHOCTH
IIPOCTBIX OTHOLICHUH IPU LIEHTPAJIbHOM IPOEKTUPOBAHUU MEKy I1apaUICIIbHBIMU PSMBIMU.

JIBOMHBIE OTHOILLECHMs Ha IPSIMOW: OIPENEIICHHE U OCHOBHBIE CBOMCTBA. VIHBapMaHTHOCTH
JBOMHOTO OTHOLIEHUS IIPU LICHTPAJIBLHOM IIPOCKTUPOBAHUH.

[ToHsATHE BELIECTBEHHOW NPOCKTHBHON MpsMOM M OECKOHEYHO YAAJCHHOM TOYKH.
OpnHOpOHBIE KOOPAVHATHI HA HEH.

Pa3nea 2. MeToa ABH/KeHHUS TOYEK C COXPAHEHHEM JABOMHbBIX OTHOLLICHUH.

JIBOMHBIE OTHOILIECHHS HAa OKPY>KHOCTH: KOPPEKTHOCTb ONPEIEICHUS U OCHOBHBIE CBOWCTBA.
Jloka3aTelnbCcTBO TEOPEMBI O OaboUKe.

[TpoexTuBHOE MpeobpazoBanre RP!. OOuuil BUj IPOEKTUBHOTO NPE0OPa30BaHus MIPAMON B
OJTHOPOHBIX KOOPAWHATAX.

[IpoexTuBHOE NpeoOpazoBanre RP! onHo3HauHO 3amaercs oOpasamu Tpex Todek. Meron
JBIKEHUS TOYEK C COXPAHCHMEM [BOMHBIX OTHOLICHUM: ONHMCAHME METOAA U IPUMEPBI PEILICHUS
3a/1au.

Paznen 3. IloaroroBka K moJJMHOMHAJILHOMY IBHKEHHIO.
DJIEMEHTBI CTEPEOMETPUU: CKAISIPHOE U BEKTOPHOE MPOU3BEICHHE.

[poexTuBHas MIOCKOCTE RP2. OmHOpoaHblE KOOPAUHATHL. OTHONIEHHE HWHIMIEHTOHCTH.
IIpuHIUIT JBONCTBEHHOCTH.

OpHoponHble MHOTOWIEHBl. OTHOPOAHBII MHOTOWICH CTENEHH Kk BOCCTAHABIMBACTCS II0
3HA4YEHUSM B k MOmMapHO HE MPONOPIIMOHATBHBIX TOUKAX.

Pa3zgea 4. MeToa NOJTMHOMHAJLHOTO ABUKEHUA TOUYEK.
OHI/IcaHI/Ie METOA4a U OCHOBHBIC JIECMMBI O CTCIICHAX 3aBUCUMOCTH.

IIpumepsl perieHus 3anay.

Pa3nea 5. KomniiekcHble 4nc/ia B INIAHUMETPHH.

KommnekcHble umncna, pasHele (OpMBI 3amucu: anredpamdeckas, TPUTOHOMETpUYECKas,
reoMeTpuuecKas, JKCIOHEHIHanbHas. [IpocTbie oTHoOmIeHUs. ba3oBble cBelEHUS KOMIUIEKCHOIO
cyeTa B TEOMETPUHU: ypaBHEHUE NPSIMOM U Xop/sl. [Ipumep pemenus 3agaun.

KomruiekcHast npoektuBHas mpsmas CP!' ¥ noHATHE OECKOHEYHO YIAICHHOW TOYKH.
OHOpOHBIE KOOPAMHATHI Ha Hel. JIBoiiHble OoTHOWIEHUS 4eTBepku Touek B CP! u ypaBHeHue
MPUHAIICKHOCTH OJJHON 0000IIEHHON OKPYKHOCTH.

JlpoOHO-TMHElHBIE  OTOOpaKEHHsT M TPOEKTHBHbIE mpeobpasoBanus CP!.  JIJIO
BOCCTaHaBJIMBaeTCcsl 1Mo obOpazam Tpex Touek. J[JIO pacmamaercs B KOMIO3ZMLMIO JBMIKEHHM,
IIOBOPOTHBIX TOMOTETHI U UHBEpCUU + cumMeTpun. MuBapuanTocTs yrios npu JIO.

CymectBoBanue J1JIO, nepeBOIsLIEr0 CEMENCTBO COOCHBIX OKPYKHOCTEM B CEMEMCTBO
KOHLIeHTpuyeckux. [Ipumep pemenus 3anayu.

Pa3nea 6. OcHOBHBIC HAeH U METObI OJJMMITHAIHOM CTEPeOMEeTPHH.
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3aa4 Ha KOJUIMHEAPHOCTh C UCII0JIb30BAHUEM UAEH KOMILJIAHAPHOCTH.
[TpeoOpa3oBaHusi B MPOCTPAHCTBE: TOMOTETUSI M MHBepcus. CBOWMCTBA MHBEPCHH U TIPUMEP
peuIeHus 3a1a4u C IIOMOIIBIO HUX.

3aMeuareabHbIE TOUKHU TCTpasapa, YCIOBUSA UX CYHICCTBOBAHMUA. Brmcannasg v BHeBIUCaHHAs
cdepsl.
PaboTa ¢ reoMeTprueCKUMH HEPABEHCTBAMH.

Paznen 7. Daementsl reomerpuu JlodaueBckoro: moaenn Ilyankape.

[Tonsitue rpynmsl npeoOpazoBanuil. [Ipumeps! rpynn npeoOpazoBanuii. VX WHBapUaHTHI.
AKCHOMaTH4€ECKOE ONPEEIICHUE PACCTOSHUS (METPUKH).

CymectBoBanue /1JIO, coxpaHsSomero Kpyr 1 NepeBOAAIIETO JI00YI0 BHYTPEHHIOIO TOUKY B
€ro LEHTP.

Mopnens Ilyankape (kOHQOPMHO-EBKIMAOBA MOAENb). llocTpoeHuEe  pacCTOSIHHSL.
Omnpenenenue «psamMoit». MizMepeHue yrioB MEXIY «IPSIMBIMUY.

Pa3nea 8. DuemenTsl reomerpuu Jlo6auesckoro: mogeab beabTpamu-Kieiina.

[TpoekTHBHAS MIIOCKOCTh. 3aMEHBI KOOPJMHAT U IPOSKTHUBHBIE TPE0OPa30BaHUS: MX OTIUYUSI.
OOmuii BUI MPOEKTUBHOTO MTPEeoOpa3oBaHus B OJHOPOIHBIX KoopauHarax (6/m). llaper Jlannenena
¥ OTCYTCTBHE PA3JIMYUi B MPOCKTUBHOM F€OMETPUH MEXKTy SJUTUIICOM, MapaboI0i 1 rumnepOoIIoi.

Cy1ecTBoBaHHE MPOSKTUBHOTO NMPEOOpa30BaHMs, COXPAHSIONIETO KPYr U MEPEBOJSIIEIO
TM00YI0 BHYTPEHHIOIO TOUYKY B €r0 IIEHTD.

Monens  benprpamu-Kineiina  (mpoektuBHass Moxenb). IloctpoeHue — paccTosiHMSL.
Onpenenenue «mpsMoi». HM3MepeHue yriaoB MexAy «mIpsMbIMU». llepneHauKyIspHOCTS.
VYibTpanaeanbHble TPOAOIDKEHHUS «IPSAMBIX» MMEIOT OOILIYI0 YIbTpaucalbHYI0 TOUKY (IpUMeEp
¢axra He U3 reomerpun JIobaueBcKoro).

Pa3nea 9. diuemenTsl reomerpnu Jlo6aueBckoro: odmasi Teopus.

Knaccuueckue Teopemsl B reomeTpun JIo6aueBCKOro: mpu3Haku paBeHCTBA TPEYTOJIbHUKOB,
0 CYIIIECTOBaHMHU OPTOLIEHTpa, Teopema Iludaropa.

[TpoctpancTBo MuHKoBcKoro. CBeTOBOI KOHYC M BELIECTBEHHOCTh PAacCTOSHUM Ha cdepe.
OkBuBaNeHTHOCTHh Mozeinel Ilyankape u bensrpamu-Kineiina.

Paznen 10. U3oronanbHoe conpsizkeHue.

N3oronanpHOE compspkeHHe B TpeyronbHuke. Jlemma 00 wu3oroHamsx. M3oronaiabHO
COIPsDKEHHBIE TTaphl, KaK (POKYChI BIMCAHHON KOHUKH. VI30roHaIbHO COMPSKEHHBIE MAPhI, KAaK TOYKU
KacaHUs BIIUCAHHOW U BHEBIMHUCAHHOU c(ephl.

M30roHanbHOE CONPsKEHUE B YETHIPEXYTrojibHUKe. Kpurepuii cyiiecTBOBaHNs H30MOHAIBHO
CONPSKEHHON TOYKHU. M30rOHanpHOE COIpsKEHUE KAaK CBOMCTBO TPOMKHM HEYNOPSJIOYCHHBIX Iap
TOYEK.

Pa3nea 11. HauanabHble cBeleHUsI 0 KyOH4eCKHX MPSIMBIX.

[TpoctpanctBo CP2. Teopema 0 4ucie TOYEK MEPECEUEHUS JBYX ANNeOPanueCKUX KPUBBIX
(6/m). Teopema lans (6/m).

OmnpezneneHue onepanuyd CIOXKEHUS TOYEK Ha KyOHMKe. ACCOIMATHBHOCTH CIIOXKEHUS.
Ilepexon OT 0AHOrO Hayajga OTCYETA K JPYyroMy.

Ky6uka ¢okycos (6/1). Kpyrossie Touku nexat Ha Kyouke ¢hoxycos (6/n). [Ipumep pemenus
3aaun.
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TemaTH4eckoe MJIAHUPOBaHHE Kypca

10 kaace (136 4)

Ne

HanmeHnoBanmue pa3jiesa / TeMbl

KoanuecTBo
aK. 4.

Cceblaka Ha J0OP

IIpoexTuBHAsA npsAMas

12

1.1

OpHEeHTHPOBAHHBII U HAIIPABJICHHBIN
YroJI: pasHuLa noHsaTui. [IpocTeie
OTHOLIEHUS TPEX TOYEK Ha IIPSIMOM.
IIpocToe oTHOLIEHHE, B KOTOPOM IIpsiMast
nenut yroi. @opmyiia CBsI3U MEKIY
IIPOCTBIM OTHOILLEHUEM TPOUKHU TOUYEK U
IIPOCTBIM OTHOLLIEHUEM IIPSIMOM U yIJIa.
WMHBapHaHTHOCTB MIPOCTHIX OTHOIICHUI
IIPU LIEHTPAJIILHOM IIPOCKTUPOBAHUH
MEXKy N1apajuIeIbHBIMU IIPSIMBIMHU.

4

http://www.rosolymp.ru

1.2

JIBOMHBIE OTHOILICHNS Ha IPSIMOM:
ONPECIICHUE U OCHOBHBIEC CBOMCTBA.
NHBapuaHTHOCTH ABOMHOIO OTHOLIEHHUS
MIPY LHEHTPAIIBHOM NPOCKTUPOBAHUH.

http://www.rosolymp.ru

1.3

[ToHsiTHE BELIECTBEHHON MPOEKTUBHOMN
npsMOi 1 OECKOHEUHO yalIeHHON
To4kH. OJTHOPOIHbIE KOOPINHATHI Ha
HEH.

http://www.rosolymp.ru

MeToa ABMKEHHUS TOYEK C
COXpPaHEeHHeM JIBOMHBIX OTHOLICHUI

12

2.1

JIBOMHBIE OTHOILICHUS HA OKPYKHOCTH:
KOPPEKTHOCTH OIIPEIEIICHNUS U OCHOBHBIE
cBoMcTBa. Jl0Ka3aTeIbCTBO TEOPEMBI O
6abouke.

http://www.rosolymp.ru

2.2

[TpoexTuBHOE MpeoOpazoBanue RP1.
OOu1mii BUJ TPOEKTUBHOTO
npeoOpa3oBaHus MPSMON B OJJHOPOIAHBIX
KOOpJMHATaX.

http://www.rosolymp.ru

23

[TpoexTrBHOE MpeoOpazoBanue RP1
OJTHO3HAYHO 33/1aeTCsl 00pa3zaMu Tpex
TOYeK. MeTo IBUKEHHUS TOUEK C
COXPAaHEHUEM JIBOMHBIX OTHOLIECHHUIA:
ONMCaHKUE METOA U IPUMEPHI PEIICHUS
3a7ad4.

http://www.rosolymp.ru

IMoaroToBKa K MOJMHOMHAILHOMY
JBHKEHHIO

12

3.1

DJEMEHTHI CTEPEOMETPHUH: CKAIISIPHOE U
BEKTOPHOE IIPOU3BEICHUE.

http://www.rosolymp.ru

3.2

[IpoexTuBHas miockocts RP2.
Onunopoansie KoopauHATBL. OTHOIICHHE
WHUUJEHTOHCTH. [IpunHimn
JIBOMCTBEHHOCTH.

http://www.rosolymp.ru

3.3

OnHOpoAHBIE MHOTOUJICHBI.
OmHOPOIHBINM MHOTOYJICH CTETIeHHU k
BOCCTAHABIIMBAETCS 110 3HAYCHUSIM B k

http://www.rosolymp.ru
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IMOIMapHO HEC IMPOIMOPLIUOHATIBHBIX
TOYKax.

MeToa MOJMHOMHUAJBLHOIO IBHKEHHS
TOYCK

4.1

Onucanue METOJa U OCHOBHBIC JICMMEBI O
CTCIICHAX 3aBUCHUMOCTH.

http://www.rosolymp.ru

4.2

[Ipumepsl penieHus 3anay.

http://www.rosolymp.ru

KommuiexkcHble YnucIa B NJIAHUMETPUH

16

5.1

KommnekcHble uncina, pazHeie (JOpMbl
3aIucH: ajaredpanyeckas,
TPUTOHOMETPUYECKAs, TEOMETPUYECKAs,
JKCIOHeHIHanbHad. [IpocTsie
OoTHOLIEeHUs. ba3oBele cBenCHUA
KOMILUIEKCHOTI'O CY€Ta B TE€OMETPHM:
ypaBHeHUe IpsMo# U xopabl. [Ipumep
peuIeHus 3a1a4u.

http://www.rosolymp.ru

5.2

KommnekcHas npoextuBHas npsimast CP1
U TIOHATHE OECKOHEUHO yIaJIeHHON
To4kH. OTHOPOIHbIE KOOPANHATHI Ha
Hel. JIBOMHBIE OTHOLLIEHUS YE€TBEPKU
touek B CP1 n ypaBHeHue
MPUHAAICKHOCTH OJJHOM 0000IEHHOM
OKPY’KHOCTH.

http://www.rosolymp.ru

5.3

JIpoOHO-HHEHHBIE 0TOOpAKEHUS U
NPOEKTUBHBIE TpeodpazoBanus CP1.
JUIO BoccTanaBnmuBaeTcs o oopazam
Tpex Touek. JIJIO pacnanaercs B
KOMITO3ULUIO ABM)KEHUH, TOBOPOTHBIX
TOMOTETUN U UHBEPCUU + CUMMETPHUH.
WuBapuanrocts yrios npu UJIO.

http://www.rosolymp.ru

5.4

CymectBoBanue J1JIO, nepeBoasiiero
CEMENCTBO COOCHBIX OKPYKHOCTEH B
CEMENCTBO KOHLEHTpu4ecKux. [Ipumep
pelIeHHs 3a1a4u.

http://www.rosolymp.ru

OcHOBHBIE HIEH U METO/bI
OJIMMIIMA/THOM CTepeoMeTpHH

16

6.1

3ajaun Ha KOJUIMHEAPHOCTH C
HUCIIOIb30BaHUEM HUIEH
KOMILJIAHAPHOCTH.

http://www.rosolymp.ru

6.2

[TpeoOpa3oBaHus B MPOCTPAHCTBE:
roMoTeTHs U uHBepcusl. CBolicTBa
MHBEPCUHU U IIPUMED PELICHUS 3a1a4U C
IIOMOILBIO HUX.

http://www.rosolymp.ru

6.3

3amMeuarenbHble TOUYKU TETpad/pa,
YCIIOBHSI UX CyIIECTBOBaHUS. Brincannas
U BHEBNMCaHHAas chephl.

http://www.rosolymp.ru

6.4

PaboTa ¢ reomeTpuueCKUMH
HEPaBEHCTBAMH.

http://www.rosolymp.ru

JuieMeHTHI reomerpun Jlodauyesckoro:
mozaeuab Ilyankape

12

7.1

[ToHsATHE TPYNIBI TPEOOPA3OBAHUMA.
[Tpumeps! rpynn npeodpazoanuil. Ux

http://www.rosolymp.ru
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MHBapHaHTbl. AKCHOMAaTHYECKOE
OIIpEICIICHUE PACCTOSAHUS (METPUKH).

7.2

CymectBoBanue [1JIO, coxpanstoniero
KPYT U NIEPEBOIALIETO JTI00YI0
BHYTPEHHIOIO TOYKY B €ro IEHTP.

http://www.rosolymp.ru

7.3

Mognens Ilyankape (koH(pOpMHO-
eBKJIMJI0Ba Moelib). [locTpoenue
paccrostaus. Onpenienenue «psaMoin».
V3MepeHue yrioB MeXIy «IpSIMBIMUY.

http://www.rosolymp.ru

JuieMeHTHI reomerTpun Jlodayesckoro:
moneab beabTpamu-Kieiina

12

8.1

[TpoekTHBHAS IIOCKOCTh. 3aMEHbI
KOOPJMHAT U IPOCKTUBHBIC
npeoOpa3oBaHus: UX oTIH4Hst. OOuHii
BUJ IPOEKTUBHOTO TpeoOpa3oBaHus B
OJTHOPOJHBIX KoopauHaTax (06/m). Lllapsr
Jlanzenena U OTCYTCTBUE PA3INYUN B
MPOCKTUBHON I'€OMETPUN MEKIY
AITUIICOM, TapaboIoi U runepOoIIoN.

http://www.rosolymp.ru

8.2

Cy1ecTBoBaHNE IPOEKTUBHOTO
npeoOpa3oBaHus, COXPAHIIONIETO KPYT U
HEPEBOSIIETO JIF0OYI0 BHYTPEHHIOIO
TOYKY B €r0 IICHTP.

http://www.rosolymp.ru

8.3

Monens bensrpamu-Kineiina
(npoektuBHas MoAelb). [Toctpoenue
paccrosiHus. Onpenenenne «IpsaMoi.
N3mepeHue yriioB MEXIy «IpSIMBIMIY.
[lepnieH UKy IAPHOCTS.
VYnpTpanaeanbHble IPOJOIKEHUS
«TPSIMBIX» UMEIOT OOIIYIO
yIbTpaucaIbHy0 TOUKY (IpUMeEp
¢axTa He 3 reomerpun JJobaueBCcKoro).

http://www.rosolymp.ru

JuieMeHTHI reomerpun Jlodauyesckoro:
o0mas Teopust

9.1

Knaccuueckue TeopeMbl B reOMETPUI
JloGaueBCcKOro: MpU3HAKK PaBEeHCTBA
TPEYTOJIbHUKOB, O CYLIECTOBAHUN
opToleHTpa, TeopeMa Iludaropa.

http://www.rosolymp.ru

9.2

[IpoctpancTBo MuHkoBckoro. CBeToBOM
KOHYC U BEHIECTBEHHOCTh PaCCTOSIHUN
Ha cpepe. DKBUBAJICHTHOCTh MOJeNei
Ilyankape u benpTpamu-Kneiina.

http://www.rosolymp.ru

10

H3oronajbHoe conpsizkeHue

10.1

N3oronanbHOE CONPsKEHUE B
TpeyroybHuke. Jlemma 00 n30roHansx.
N30roHanbHO CONpsKEHHBIE Taphl, KaK
(OKyCBI BIIMCAHHOM KOHUKHU.
N30roHanbHO CONpsKEHHBIE Taphl, KaK
TOYKHU KACAHMS BIIUCAHHON U
BHEBIMCAHHOU cephl.

http://www.rosolymp.ru

10.2

N3oronanbHOE CONPsKEHUE B
4yeTbIpexyroyibHuke. Kpurepuit
CYILLIECTBOBAHUS N30T OHAIIBHO

http://www.rosolymp.ru
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CONPSKEHHOU TOYKH. M30roHanbHOE
COIPSKEHHUE KaK CBOMCTBO TPOUKHU
HEYNOPsAI0YCHHBIX IIap TOYEK.

11 | HauyajabHbIe CBeIeHHS 0 KyOM4ecKHX 12
NPSIMBIX
11.1| TIpoctpancteo CP2. Teopema o ymuciie 4 http://www.rosolymp.ru

TOYEK TePECEUCHHS IBYX
anreOpanyecknx KpuBbix (0/1). Teopema
[Mans (6/m).

11.2 | OnpenencHue onepaiuu CIOKCHUS 4 http://www.rosolymp.ru
TOUYEK Ha KyOHKe. ACCOIMaTUBHOCTD
cinoxxenus. [lepexon oT oxHOrO Havasa
OTCYETA K JIPYTOMY.

11.3 | Kybuka ¢okycos (6/n). KpyroBbie Touku 4 http://www.rosolymp.ru
nexar Ha Kyouke (okycos (0/m).
[Ipumep pelieHus 3a0a4H.

IloBTOpEHUE 4
HTorosasi o1uMnuaaa 4
BCEI'O 136

Y4eb6HO-MeTOoAMYECKOE 0OOecnieueHHe 00pa30BaTeJIbHOIO MpoLecca

MaTtepuanbl AJ1 Y4eHUKA
1. B.B.Ilpacomnos. I'eomerpus JIobauerckoro (M: MITHMO, 1995, 2000, 2004)
2. 1. bpoackwuii. J[pmwxenne Touek (JleTHsist KoH(epeHuus TypHupa ropoaos, 2022)

3. A. 3acnasckuit, I1. KoxxeBaukoB. Ky6uka ¢pokycoB u nupkyispusie Kyouku (JIeTHss
KOH(epeHIHs TypHHpa ropoJos, 2021)

Hudpossie o0pazoBaTenbHbIe pecypebl ceTu MHTepHeT
1. http://www.rosolymp.ru — Bcepoccuiickas omuMnuaaa nrkoJIbHUKOB

2. http://school-collection.edu.ru/collection/matematika/ — maTepuansl mo maremMatuke B EnuHOI
KOJIJICKIIMH U(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB

3. https://kvantik.com/ — xypHamn U1 1F0003HATETBHBIX MIKOJIHHUKOB «KBaHTHK»
4. http://kvant.mccme.ru/ — HayYHO-TIOMYJISIPHBINA (PU3UKO-MaTeMaTUYecKuii xKypHai «KBaHT»

5. https://www.turgor.ru/lktg/ — Jlernue kondpepenmu TypHupa ropozoB
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