Ipnaoxenne Ne 4

k OOIT 000

MAOY COIII Ne 61
Vinepaena b coctane
00T 000 \
| IpHKAIOM
- MAOV/COLLI Na 6]
Lot 20.12.2017 Ne 165
\,\ : //
Pabouas nporpamma yueGuoro npeamera «l‘eom'e'rpuu»-"/

LILianupyemsie pesyastarsi ocsoenus yaebnoro npeamera
JInamocTusie peyanTars

* QOopMHPOBAHKE NPEACTARICHHH © MaTeMaTHKe Kak vacTu obuievenopeueckod
KYJIBTYPBI, O SHAYHMOCTH MATEMATHKH B PATBHTHH [IHBHANIALMH B COBPEMCHHOTO 00LICCTRa;

o PaspurHe JOrHYCCKOro M KPHTHYECKOIO MBIUICHHA, KYALTYPLI PedH, CnocobHOCTH K
YMCTBEHHOMY IKCHICPHMCHTY;

*  DOPMHPOBAHHE HHTCUICKTYAILHON HECTHOCTH ¥ OOBEKTHEHOCTH, CHOCOOHOCTH K
NPEOAOACHNIO MBICTHTEIBHEIX CTCPCOTHITOR, BRITEKAIOMMX W3 00LIUICHHOI0 ONLITA;

* Bocnuranue KavuecTs JHYHOCTH, O0CCHCHMBAIOMINX CONMMATBHYID MOBHILHOCTH,
CHOCOBHOCTE NMPHHUMATE CAMOCTOSTE/ILHBIC PEIICHHS,

*  QOPMHPOBAHKE KAYECTH MBILLICHHS, HCOOXOAMMBIX V1N WIANTAIHH B CORPEMEHHOM
uHpopmanmorHom obecrne;

* PaisurHe MuTEpeca K MATEMATHYECKOMY  TBOPYECTBY M MATEMATHYCCKHX
cnocobHocTeil;

¢ YMeHHME SCHO, TOYHO, IPAMOTHO HAIArATH CBOH MBICIH B YCTHON W ITHCHMEHHON peun,
NOHHMATE CMBICH MOCTARICHHON 11a4H, BLICTPAHBATL APIYMEHTALMIO, IPHBOANTE TPHMEPL |
KOHTPIPHUMEPDI,

* KpHTHYHOCTL  MBIIUICHHS, YMCHHE PACTOIHABATH  OIHYECKH HEKOPPEKTHHIC
BRICKA3LIBAHKSA, OTIHYATH rRNOTE3Y OT (akra;

* llpeacranienne 0 MATEMATHHECKON HayKe Kak cepe HenoBeqeckol AesTeasHOCTH,
00 Yanax ce pRIBHTHA, O €€ IHAYHMOCTH JUIS PATHHTHS LIMBHAMIAIMY;

*  KpeatnBHOCTE MBIIUICHMS!, WHHIMATHBA, HAXOIYHBOCTD, SKTHBHOCTL [IPH PELICHHH
MATEMATHYCCKHX 34144,

* VYMeHHE KOHTPOJAHPOBATH NPONECC ©  pesyawTar  ydeOHOH  Maremarwueckoh
JCATEIBHOCTH;

* CnocoBHOCTE K IMOUHOHATEHOMY BOCIIPHATHIO MATEMATHUCCKHX OOLEKTOR, 3ajav,
PeICHH, pacCyKACHHHA.

Meranpeamernsie pesyanTarsi

* Passnrie npeactanieHuit 0 MaTeMaTHKe Kak GopMe ONHCAHHA M METOAC NOIHAHNS
ACHCTRHTEILHOCTH,  co3sanne  yenoBuit st npuoOpereHns  NEPROHAMAILHONO  ONBITa
MATEMATHYCCKOTO MOJCTHPOBAHNA;

* Qopmuposanne o6umx cnocofoB MHTCUICKTYAILHOR AEATEIBHOCTH, XAPAKTCPHBIX
UIS MATEMATHKH M SBJIAIOMHXCR  OCHOBOH  NO3HABATEABHON  KyALTYPLL, IHAYMMONR Ui
PASTHYHBIX CEp HEAOBEHOCKON ASITENBHOCTH,

* llepBonasaibipie npeacTaieHus o6 HACAX W O METOJAX MATCMATHKH KaK
YHHBEPCAILHOM A3BIKE HAYKH H TEXHHKH, CPEJICTHE MOJIC/IHPOBAHMA SBICHUI W ITPOIECCOR;

* VMCHHE BHICTH MATCMATHHMECKYIO 3Q/a4y B KOHTEKCTE MpobIeMHON CHTYauMH B
JAPYTHX JHCHHIVIMHAX, B OKPYKAIOLICH KHIHH;



* YMeHHE HaxOIWTh B PA3JIMYHBIX HCTOYHUKAX HH(POPMAIHIO, HEOOXOAUMYIO IS
pelIeHUsT MaTeMaTU4YeCKHX NpoOjeM, MNPeACTaBIATh €€ B IOHATHOM Qopme, NpPUHUMATH
pEIICHHE B YCIOBUSAX HEMOJIHON M N30BITOYHOMN, TOUHOW ¥ BEPOSTHOCTHOU MH(OPMAIINY;

* YMeHHE TOHMMAaTh M HCIHOJB30BATh MATEMAaTHUYECKUE CPEICTBA HAIJISTHOCTH
(rpadmku, nmarpamMmbl, TaOJMIBI, CXEMBI M Jp.) U1 HWUIFOCTPALUW, WHTEPIPETAIHH,
apryMeHTaluy;

* VYMeHHE BBIIBHTaTh THIOTE3bl MpPU PEUICHHHM y4eOHBIX 3aj1a4, [OHUMATh
HEO00XOUMOCTb UX ITPOBEPKU;

* YMeHHUE NMPUMEHSATh WHAYKTUBHBIC M JICIYKTHBHBIC CIIOCOOBI PAacCyKICHHUW, BHIEThH
pas3IMYHbIE CTPATETUU PEIICHNUS 3a/1ay;

* [JloHMMaHHE CYIIHOCTH aJTOPUTMHUYECKUX TPEANUCAHWA M YMEHHE JeHCTBOBATh B
COOTBETCTBUH C IPEJIOKEHHBIM aJlTOPUTMOM;

* VYMeHHE CaMOCTOSTEILHO CTaBUTh IICNIM, BBIOMpATh M CO3/IaBaTh AITOPUTMBI JUIS
pelieHus yueOHbIX MaTEeMaTHIECKUX MPOOIIeM;

* YMeHHUE IJIAaHUPOBATh M OCYIICCTBIIATH JCATEIBHOCTh, HAIPABICHHYIO Ha pEIICHUEC
3a[a4 UCCIIeI0BATEIbCKOIO XapaKTepa.

IIpenmeTrHble pe3yjbTaTbl

* OsnaseHue MaTeMaTHYECKUMHM 3HAHMSIMU W yMEHUSMH, HEOOXOIUMBIMH  JUIs
NPOIOJDKEHHUS O0pa30BaHMS, M3YYEHHUS CMEXKHBIX TUCIMIUIMH, MPUMEHEHHS B IMOBCETHEBHOMN
JKU3HU;

* Cozpnanue pyHnameHTa it MaTeMaTHYECKOTO Pa3BUTHSL, (POPMUPOBAHHUS MEXaHU3MOB
MBILLUICHHS, XapaKTEPHBIX JJI1 MAaTEMAaTUYECKOU JEATEIBHOCTH;

* OgnaneHue 0a30BbIM MMOHATUIHBIM anmnapaToOM IO OCHOBHBIM pa3fiejiaM COJepKaHus,
npecTaBieHne 00 OCHOBHBIX H3YyYaeMbIX IOHATUAX (YMCIO0, reoMeTpuyeckas Qurypa,
YpaBHEHHE, BEPOSATHOCTb) KaK BaXXKHEHIIMX MaTeMAaTUYECKUX MOJEIAX, I103BOJISIOLINX
OIMCHIBATh U U3y4aTh PEAJIbHBIE MIPOLIECCHI U SABJICHUS;

* VYmeHue paboraTh € MaTeMaTHYECKMM TEKCTOM (aHAJM3UPOBaTh, W3BJIEKATh
HE00X0uMy0 HH(OpPMAIMIO), I'PaMOTHO IPUMEHATh MaTeMaTHYECKYI0 TEPMHHOJIOTHUIO U
CUMBOJIMKY, HCTIOJIb30BaTh Pa3INYHbIE SI3bIKU MAaTEMATUKH;

* Pa3BuTHe NpPENCTABIECHUH O YHCIE, HATYPAJbHBIX YHCEN, OBJIAJCHUE HaBbIKAMHU
YCTHBIX, TUCbMEHHBIX, UHCTPYMEHTAJIbHBIX BHIUNCIICHUI;

* OsBnaseHue OCHOBHBIMH CIIOCOOAMHU TPEJICTaBIEHUS W aHajdM3a CTATUCTUYECKUX
JAHHBIX; HAIWYUE MPEJCTABICHUN O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MHUDPE U O
Pa3IMYHBIX CMOCO0aX UX U3YyYEHMs, O BEPOSTHOCTHBIX MOJIEIISX;

* VYCBOEHHE CUCTEMAaTHUECKHUX 3HAaHUHU O MJIOCKUX (Urypax M UX CBOMCTBAX, a TaKXKe Ha
HarjsiJHOM YPOBHE — O TMPOCTEUIIMX IPOCTPAHCTBEHHBIX TENAaX, YMEHHUE IPUMEHATh
CUCTEMATUYECKUE 3HAHUS O HUX JUISl pELIEHHs] TEOMETPUUECKUX U MPAKTUUYECKHX 3a]1aY;

*  YMeHHUs U3MEpATh JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, UCIOIB30BaTh (POPMYIIBI JUIS
HaXO0X/IEHUS IEPUMETPOB, IUIOLIaiel U 00bEMOB FeOMETPUUYECKUX UTYD;

* VYMeHHe NPUMEHATh U3y4YEHHBIC MOHATHS, PE3YyIbTaThl, METOABI Ul PEIICHUS 3a/1a4
MPAKTUYECKOTO XapakTepa M 3aJad U3 CMEXHBIX JAMCHUIUIMH C HCIOJIb30BAHUEM IPU
HE00XO/IMMOCTH CIIPAaBOYHBIX MaTepPHAJIOB, KAIbKYJISATOPa, KOMIIBIOTEPA.

* VYMeHHE NPOBOAUTH KacCHU(PHUKAIUMU, JOTHYECKHE OOOCHOBAaHMS, J0Ka3aTelbCTBa
MaTEMaTUYECKUX YTBEPKICHUI;

* VYMeHHMEe paclo3HaBaTh  BUABl  MaTeMaTHYECKHX  YTBEPKIEHUN  (aKCHOMBI,
OTIpeieNIeHus], TEOPEMBI U 1. ), IPSIMbIe U 0OpaTHBIE TEOPEMBI;

* OBgnaneHue CUMBOJIBHBIM SI3bIKOM aJreOpbl, IPUEMaMH BbIMOIHEHHS TOXKIECTBEHHBIX
npeoOpa3oBaHUil pallMOHAIBHBIX BBIPAKEHUH, pEIICHUs YpaBHEHWH, CHCTEM YpaBHEHHIA,
HEPABEHCTB U CHUCTEM HEPAaBEHCTB, YMEHHE UCIOJb30BaTh U0 KOOPAMHAT Ha MJIOCKOCTU IS
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UHTEpIpEeTallul yYpPAaBHEHUH, HEPAaBEHCTB, CUCTEM, YMEHHE MpPHUMEHATh airedpanydecKkue
npeoOpa3oBaHusi, anmnapar ypaBHEHHMM M HEPaBEHCTB I PELICHHs 3a4ad M3 Pa3IUYHbIX
pasziesnoB Kypca;

* Osnagenue cucTeMod (DYHKIMOHAIBHBIX MHOHATHH, (DYHKIMOHAJIBHBIM SI3BIKOM H
CHUMBOJIMKOH, YMEHUE Ha OCHOBE ()YHKIHMOHAJIBHO-TPAQUUECKUX MPEACTaBICHUI ONUCHIBATh U
aHAJM3UPOBATh pealibHbIC 3aBUCHMOCTH;

* OsBnaseHue reoMeTpUYECKUM S3bIKOM, YMEHHME HCIOJIb30BaTh €ro Uil ONUCAHMA
OPEMETOB  OKPYXKAIOIEro  MHpa, pPa3BUTHE NPOCTPAHCTBEHHBIX  MPEIACTABICHUNA U
n300pa3uTEIbHBIX YMEHUH, IPUOOpPETEHNE HABBIKOB T€OMETPHUECKUX OCTPOCHUH.

IIpeaMeTHbIMU  pe3yJabTaTaMH U3yueHHs mpenMeTa «l'eoMeTpus»  SBIAIOTCA
CJIEAYIOLINE YMEHUS:

7-H KJ1acc

Hcnonvzo6ams TIpU pellIeHMM MaTeMaTHYECKUX 3aJad, UX OOOCHOBAHUM U IPOBEpKE
HaWJICHHOTO PEIICHUs 3HaHUE O:

* OCHOBHBIX TI'€OMETPHUYECKUX IOHATHUAX: TOYKa, MpsiMas, IJIOCKOCTb, JIy4, OTPE3OK,
JOMaHast, MHOTOyTOJIbHHK;

* ONpeIeseHUH yTIa, OUCCEKTPUCHI YIJIa, CMEXKHBIX U BEPTHUKAJIBHBIX YIJIOB;

* CBOMCTBAaxX CMEXHBIX U BEPTHKAIBHBIX YTJIOB;

* ONpeleNeHMM  paBEHCTBA TIEOMETpUYECKUX  (uUryp;, IMpU3HAKaX  paBEHCTBA
TPEYrOJIHLHUKOB;

* TEOMETPUYECKHX MECTaX TOYeK; OMCCEKTpPHCE yrila U CEpeIMHHOM MEPIEeHAUKYISIpe K
OTPE3Ky KaK FeOMETPUIECKUX MECTaxX TOYEK;

* ONIpeleNeHUHM MapajUleSbHBbIX MPSAMBIX; HPU3HAKaX M CBOMCTBaX HapauleIbHbIX
NPSIMBIX;

* aKcHOMeE MapajuIebHOCTU U €€ KPaTKOH UCTOPHH;

* (dopMyJie CyMMBbI YIJIOB TPEYTOJIbHUKA;

* OIpeJesIeHUH U CBOWCTBAaX CpeAHEN JIMHUM TPEYroJIbHUKA,;

* Tteopeme Daseca.

» [lpumensimb CBOMCTBAa CMEKHBIX U BEPTUKAJIBHBIX YIJIOB IIPU PEILICHUH 3a/1a4;

* HaxoO0umv B KOHKPETHBIX CHTYallUsSX pPaBHBIE TPEYroJbHUKH W JIOKa3bIBaTh WUX
PaBEHCTBO;

* ycmawnaenueams TAPAIJICIbHOCTh MPSMBIX W MPUMEHSTh CBOMCTBa MHapaslieIbHBIX
HPSMBIX;

* NpuUMeHAmb TEOPEMY O CYMME YTJIOB TPEYrOJIbHUKA;

*  UCNONb306aMb TEOPEMY O CpeIHEeH JMHHUU TpeyrosbHuKa u Teopemy daneca npu
peILIeHNH 3a/ad4;

* HAX00umb PEIEHMs <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCIIOJIb3YIOTCSl MaTEMAaTUYECKUE CPEJICTBA;

co30a6ams TPONYKT (Pe3yabTaT MPOEKTHOU JESTEIbHOCTH), Uil N3YUYEHHUs] M OIUCAHUS
KOTOPOTO UCIOJIb3YIOTCS MaTeMaTHUYECKHE CPE/ICTBA.

BhInmyckHUK Hay4uTCS:

* ITOJIB30BATHCS SI3BIKOM T€OMETPHH JUTSI ONTMCAHUS MTPEIMETOB OKPYIKAIOIIETO MHUpa U UX
B3aMMHOTO PACIIOJIOKEHHUS;

* pacro3HaBaTh U M300pakaTh HA YePTEkKaxX M PHCYHKAX T€OMETpHUYECKUe (PUTYpHI B UX
KOH(UTypaluu;

* HAXOJWUTh 3HAYCHUS JIJIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp W UX OTHOIICHUS, TPATYCHYIO
mepy yrioB ot 0 1o 180, npumeHsist onpeaeneHus, CBONCTBA U PU3HAKU QUTYP U UX 3JIEMEHTOB,
oTHomIeHus Guryp (paBeHCTBO, TOI00ME, CAMMETPHH, TIOBOPOT, TTapaJUIeIbHBIN MEPEHOC);

* OTIEPUPOBATh C HAYAIBHBIMU MOHATUSIMHU TPUTOHOMETPUU U BBIIOJHSATH 3JI€MEHTapHbIE
orepanuy HaJ QYHKIUSIMH YTIIOB;



* pemarh 3aJadd Ha JOKa3aTelbCTBO, OMHPasCh Ha HM3YYCHHBIC CBOWCTBA (UTyp U
OTHONICHUI MEXIy HUMH U IPUMEHSISI U3y4SHHBIE METOJIbI JOKA3aTEIbCTB;

* pemaTh HECIOXKHBIC 3aJa4dl Ha IIOCTPOCHHUE, IPHMEHSS OCHOBHBIC aJTOPHUTMBI
MOCTPOCHUS C TIOMOIIBIO IIUPKYJIS U THHEHKH;

* pemarp MPOCTEUIINE TUIAHUMETPHUECKUE 3a/1a41 B TIPOCTPAHCTBE.

Buinycknux nonyuum 603moaucHocms.

* 061a0emb Memooamu peuleHus 3a0ay Ha GbIYUCTEeHUS U OOKA3amelbCmed: MemoooM
om NPOMUBHO20, MemoOOM Nnooodus, MemoooM nepeboopa apuammos8 U MemoooM
2eoMempuUecKux Mecm mouex,

* npuobpecmu onvim NPUMeHeHUs A1eedpPauiecKko20 U mpueoHOMempuUyecKko20 annapama
U udetl 08UNCEHUS NPU PEULEHUU 2eOMEMPULECKUX 3A0aU,;

* 081a0emb MPAOUYUOHHOU CXEMOT peuleHUs 3a0ay Ha NOCMPOEHUe C NOMOWBIO YUPK)JIA
U TUHEUKU: AHAU3, NOCMPOEHUe, OOKA3AMENbCMBO U UCCIe008aHUE,

* HAYUUMbCA pewams 3a0a4u HA NOCMPOEHUe MemoOOM 2eOMempUiecKko20 mecma
mouex u Memooom noooobus;

* npuobpecmu Onvim UCCIE008AHUSL CBOUCME NIAHUMEMPUYECKUX Dueyp ¢ NoMOwbio
KOMNbIOMEPHLIX NPOSPAMM,

* npuobpecmu  OnvlM  BbLINOJHEHUS  NPOeKmo8 no  memam <« eomempuueckue
npeobpaszosanus Ha niockocmuy, «llocmpoenue ompeszkos no gopmyne.

N3mepeHne reoMeTpu4eCKUX BeJTUYMH

BhIycKHUK Hay4uTCS:

* HCITOJI30BATh CBOMCTBA M3MEPEHHUS JUTHH U YTIIOB IIPU PEIICHUU 33129 Ha HAXO0XKJICHUE
JUIMHBI OTPE3Ka, TPaIyCHON MEpBI yIJia;

* BBIYHCIIATH JUIMHBI TUHCHHBIX 3JIEMEHTOB (DUTYP U UX YTJIbI,

* pelmarth 33Ja4u Ha J0Ka3aTelbCTBO

* pemiaTh MPaKTUYCCKHUE 3a/aYH, CBS3aHHBIC ¢ HAXOXKIECHUEM T'€OMETPHUCCKHUX BEITHYUH
(MCTONB3ysl TPH HEOOXOAUMOCTH CIIPABOYHUKH U TEXHHUYECKUE CPEIICTBA).

8-ii KkJ1ace

Hcnonvszoéams Tpu pellIEHUU MaTEeMAaTUYECKUX 3a/ad, UX OOOCHOBAaHUU M IPOBEPKE
HalJCHHOIO PEIEHUsT 3HAHME O:

* olpejAeNeHuH NapaienorpaMmma, pomoa, npsiMOyroJibHUKa, KBaipaTa; X CBOMCTBaxX U
IIpU3HAKaX;

* OMpeAeseHUH TPaleLHH; dJIeMEHTax Tpaneluu; TEOpeMe O CpeIHEN JIMHUU TPaNeLnu;

* ONpeAcIEeHUH OKPYKHOCTH, Kpyra 1 UX 3JIEMEHTOB;

* Teopeme 00 U3MEPEHUH YIJIOB, CBS3aHHBIX C OKPYKHOCTBIO;

* OIpEAENECHUN U CBOMCTBAaX KacaTEJIbHBIX K OKPY)KHOCTH; TEOPEME O PAaBEHCTBE JBYX
KacaTeNbHbIX, IPOBEIEHHBIX U3 OJHOW TOUYKH;

*  OQIpEIEJICHUH BIIMCAHHOU U OIMMCAHHON OKPYKHOCTEH, UX CBOMCTBAX;

* OMNpeAeNeHUH  TPUTOHOMETPUYECKHE  (YHKIIMM  OCTPOro  yria, OCHOBHBIX
COOTHOILLIEHUIN MEKIY HUMU;

* npuémax peuieHus! NpsIMOYTOJIbHBIX TPEYTrOJbHUKOB;

* TpuroHomerpuueckux GpyHkuusx yriaos ot 0 qo 180°;

* TEeopeMe KOCHHYCOB U TEOPEME CHHYCOB;

* npuéMax pelIeHMs] IPOU3BOJIBHBIX TPEYTOJIBHUKOB;

* (¢opMynax JUIs MIOMAIN TPEYroJbHUKA, TapajlieJorpaMMa, Tpaneuy;

» Teopeme [Iudaropa.

* [lpumensms TpPHU3HAKU U CBOWCTBA MapajjiesiorpamMmma, pomOa, MNpPSIMOYToOJIbHUKA,
KBaJlpaTa IIpy pELICHUH 33]1a4;

* pewams MPOCTEUIINE 3a/1a4N HA TPAMEIHUIO;



*  HaxoOums TPAILYyCHYIO MEPY YIJIOB, CBS3aHHBIX C OKPYXHOCTBIO; YCTAHABIMBATH HX
PaBEHCTBO;

* npuMeHAmMb CBOMCTBA KacaTEeIbHBIX K OKPYKHOCTH IIPU PEIICHHUH 3a/1a4;

* pewiams 3aa4U HA BIIMCAHHYIO U OTIMCAHHYIO OKPY>KHOCTB;

* 8bINOAHAMb OCHOBHBIE T'€OMETPUYECKHE IIOCTPOCHUS C MOMOLIbIO LUPKYIS |
JIMHEHKU,

*  HaxoOumv 3HAYCHUS TPUTOHOMETPHUYCCKHX (QYHKIMH OCTPOrO yria yepe3 CTOPOHBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

*  NpuUMeHAmMb COOTHOIICHUS MEXIy TPUTOHOMETPHUECKMMHU (PYHKIMSMH NPU PELICHUH
3a[a4; B YaCTHOCTH, IO 3HAYEHHUIO OJHON M3 (PYHKIMI HaXOAUTh 3HAYEHUS BCEX OCTAJIbHBIX;

* peuwiamb NPSIMOYTOJIbHbIEC TPEYTOIbHUKHY;

*  c600umb paboOTy C TPUTOHOMETpHUECKUMH (QYyHKIUsAMH yrioB oT 0 1o 180° k ciydato
OCTPBIX YTJIOB;

*  HAx0O0umv TJIOUIAIU TPEYTOJILHUKOB, TapajuIeIOrpaMMOB, TPareui;

* npumenams Teopemy [ludaropa npu pemennn 3anay;

*  HAX00umb MPOCTEHIIINE TEOMETPHUECKUE BEPOSATHOCTH;

* HaxoOumv PEUICHUS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/a4, B KOTOPBIX
UCTIONIB3YIOTCSI MATEMATUIECKHE CPEACTBA;

* c030aéamv TPONYKT (pe3yibTaT MPOSKTHOH NEATENbHOCTH), Uil HU3yYCHUS H
OTHCAHMSI KOTOPOTO MCIIOJIb3YIOTCS MaTeMaTHIEeCKHUE CPEICTBA.

I'eomerpuueckne purypbi

BbITycKHUK Hay4HTCS:

* II0JIb30BATHCS S3BIKOM T€OMETPHUH JUTS ONMCAHMS MPEIMETOB OKPYKAIOIIEr0 MUPa U UX
B3aWMHOTO PACIIOJIOKECHHUS;

* pacro3HaBaTh M M300pakaTh HA YEpPTEXKax M PUCYHKAaX reomerpudeckue Gpurypsl u ux
KOH(HUTypaInu;

* OIIEPUPOBATh C HaYaJIbHBIMU NOHATHSMH TPUTOHOMETPHH M BBIIOIHATH dJIEMEHTApHBIC
orepanuu HaJ QYHKIUSMH YTJIOB;

* pemiaTh 3aJaddl Ha JOKa3aTelbCTBO, ONMUPAsCh Ha W3y4YCHHBIC CBOWMCTBA (GUTYp H
OTHOIICHHWIA MEXTy HUMH Y TIPUMEHSISI U3YUYEeHHBIE METOIbI J0KA3aTEIbCTB;

Buinyckruk noayuum 603moicHOCmb.

* 0611a0emb MemoOamuy peuleHus 3a0a4 Ha GbIYUCTEHUs. U OOKA3AMeNbCmed: Memooom
om NPOMUBHO20, MemOoOOM Nooodus, Memooom nepebopa apuUaAHmMo8 U MemoooM
2eoMempuyecKux Mecm moyex,

* npuobpecmu ONvIMm NPUMEHEeHUAAN2eOPAULecKo20 U MPUCOHOMEMPULECKO20 annapamd
U uoetl OBUNCEHUs NPU peuleHUY 2eOMeMPUYEcKUX 3a0ay,

BbInmycKkHUK Hay4uTCS:

* MCTIOJIH30BATh CBOMCTBA TUIOIIACH U YIJIOB MIPH PEIICHUHN 3aaY .

* BBIUMCIIATh  IUIOLIAJM  TPEYrOJbHUKOB, MPSAMOYTOJBHUKOB, MapajieIorpaMMOB,
Tpaneuuu.

BoinyckHuk nonyyum 603mMo4CHOCIb HAYUUMbCA.

* BLIYUCTAMb NAOWAOU QUSYP, COCMABIEHHbIX U3 08YX UIU Oojaee NPAMOY20NbHUKOS,
NApanenocpamMmos, mpeyeoIbHUKos, Kpyea U cekmopa,

* BLIYUCTAMb NIOWAOU MHO20Y20NbHUKOB, UCNONb3YA OMHOWEHUS PABHOBENUKOCU U
PABHOCOCMABIEHHOCU.

9-if kJaacce
Hcnonvzoeams TpHU PEIICHUW MATEeMAaTHYSCKUX 3aJiad, WX OOOCHOBAaHWUU M IPOBEPKE
HAWJICHHOTO PeIlIeHUs] 3HAHHE O:
* IpU3HAKaX MMoA0OHs TPEYrOJbHUKOB;



* Teopeme O MPONOPIUOHATBLHBIX OTPE3KaX;

* CBOWCTBE OMCCEKTPUCHI TPEYTOJIbLHUKA;

* TIPONOPUUOHAIBHBIX OTPE3Kax B MPSIMOYTOJIbHOM TPEYTOJIbHUKE;

* MPONOPLUUOHAIBHBIX OTPE3KAX B KPYTe;

* Teopeme 00 OTHOLIECHUH ILIOMIAAeH MOAOOHBIX MHOTOYTOJIbHUKOB;

* CBOMCTBAaX MPaBHIBHBIX MHOTOYTOJIBHUKOB; CBSI3M MEXAY CTOPOHOM MPaBUIBLHOTO
MHOTOYTOJIbHUKA U paJiycaMHu BIIMCAHHOTO U OMIMCAHHOTO KPYTOB;

* OMNpeAeNiCHUU JIUHBI OKPYKHOCTH B (popmyrie it €€ BEIYUCITICHHUS;

* (¢opMyIie IIONIAId TPABIIBHOTO MHOTOYTOJIbHUKA;

* ONpeAeNieHUHW IUIOMAAu Kpyra u Qopmyne s €€ BBIYUCICHUS; GopMmylie Uit
BBIYMCIICHUS TUIOIIA/ICH YacTeil Kpyra;

* [paBUJie HAXOXJEHUS CYMMBbI M Pa3HOCTH BEKTOPOB, IMPOMU3BEICHUSI BEKTOpa Ha
CKaJIsip; CBOMCTBA TUX OIEpALN;

* ONpeleNeHUU KOOPAUHAT BEKTOPA U METO/AAX UX HAXOKIACHUS;

* IIpaBUJIC BBHIMOJIHEHUI ONepaluii HaJl BEKTOpaMU B KOOPJIMHATHOM opMe;

* OMNpeAeNieHUH CKAISPHOTO MPOU3BEACHUS BEKTOPOB U (hOpMYJIe JUIS €r0 HAXOXKICHHUS,

* CBSI3M MEXIY KOOPAMHATAMHU BEKTOPOB U KOOPAMHATAMU TOYEK;

* BEKTOPHBIM U KOOPJIMHATHBIM METOJIaX PEIICHUS T€OMETPUUECKHX 3a/1a4.

* ¢opMynax o00bEMa OCHOBHBIX IPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (uryp:
napajuienenumnesaa, Kyoa, mapa, HuInHIpa, KOHyca.

* [lpumensms MPU3HAKYU MOAOOHS TPEYrOJbHUKOB MPH PEIICHUN 33]1a4;

*  pewiams MPOCTEHUININE 3a/1a41 HA TTPOTIOPIIUOHAIBHBIE OTPE3KU;

* pewams MPOCTEHIINE 314K HA TPABUIIbHBIE MHOTOYTOJIHUKH;

*  HaxoO0ums JJIMHY OKPYXHOCTH, IUIOIIAIb KPYyTra U €Tr0 4YacTeu;

*  BbINOJIHAMG OTNEPAINH HaJl BEKTOPAMHU B T€OMETPUUYECKON U KOOPIUHATHOMN QopMe;

*  HAX0O0umb CKAIAPHOE IMPOU3BEIICHUE BEKTOPOB U IMPUMEHATH €ro ISl HAXOXICHUS
pa3IMYHBIX TEOMETPUYECKUX BEINYHH;

*  pewiams TECOMETPUUYECKHE 3a7a9l BEKTOPHBIM U KOOPJIMHATHBIM METO/IOM;

* npumeHamb  TEOMETPUYECKHE MpeoOpa3oBaHUs  IUIOCKOCTH MPU  PEIICHUU
TEOMETPUUYECKHX 3a/1a4;

* HaxoOums OOBEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Uryp:
napajuienenunesaa, Kyoa, mapa, HuIdHApa, KOHYCa;

* HaxoOumv PEUICHUS <(CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
WCIIOJIB3YIOTCSI MAaTEMAaTUUECKHE CPEJICTBA;

* co30asamb TPOAYKT (pe3ynpTaT NPOEKTHON MAEATeTbHOCTH), AN U3YYCHHS U
OTHUCaHUsI KOTOPOTO UCTIONB3YIOTCSI MAaTEMAaTHUYECKUE CPEJICTBRA.

BeInyCKHUK HAyIUTCS:

*  pacro3HaBaTh Ha YEPTEkKaX, PUCYHKAX, MOJACIISIX U B OKPYXKAIOIIEM MHUPE MIOCKHE U
MIPOCTPAHCTBEHHBIE TEOMETPUYECKHE (DUTYPHI;

* pacmo3HaBaTh pPa3BEPTKH KyOa, MPSMOYTOIBHOTO MapasuielienuIieia, MpaBHUIbHON
MUPAMUJIBL, TUIHH]IPA U KOHYCA;

* CTPOUTH Pa3BEPTKHU KyOa U MPSAMOYTOJIHHOTO MapasijIe/IeHIIe/a;

* OMpenensaTh MO JTUHEHHBIM pa3MepaM pa3BEPTKH (HUTYPHI IMHEHHBIE pa3Mephl caMoit
burypsl 1 HA060pOT;

*  BBIYUCIATH 00BEM IMPSIMOYTOJILHOTO Tapaslieenuie/1a.

Buinyckuux nonyuum 603mMoiCHOCHb:

*  HAYUUMbCA  BLIYUCIAMb 00BbEMbL  NPOCMPAHCMBEHHBIX 2e0Mempudeckux @ueyp,
COCMABNIEHHBIX U3 NPAMOY20NbHbIX NAPALLENIeNnUNneoos,

* yenybumev u paszeumv HPeOCMAsieHUs O NPOCMPAHCMEEHHBIX 2e0OMempUYecKUx
Queypax;



*  Hayuumscsi NpUMeHAMb NOHAMUE PA3GEPMKU 0N  BbINOJIHEHUS NPAKMUYECKUX
pacuémos.

BrllTyCKHHMK Hay4duTCs:

* pacrio3HaBaTh Ha 4YEPTE)KaxX, PUCYHKAX, MOJEIAX U B OKPYXKAlOIIEM MHUPE IUIOCKHE U
IPOCTPAHCTBEHHBIE T€OMETPpUYECKHE (QUTYPHI;

* pacro3HaBaTh pa3BEPTKU Ky0Oa, MNPSAMOYTOJBHOIO Napajjelenunena, IpaBUIbHOM
NApaMU/bl, HAJIUHIPA U KOHYCA;

* CTPOMTH Pa3BEPTKU KyOa U MPSIMOYTOJIbHOTO MapajuleenuIesa;

* OTIpPE/CTATh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (DUTYpPbHI JTHHEWHBIC pa3Mepbl caMoi
¢burypsl 1 Ha000POT;

* BBIUUCIIATH 00BEM IPSIMOYTOJIBHOTO Mapasliesienunea.

Buinyckuux nonyuum 603mMoicHOCmb.!

* HAYUUMbCA  BbIYUCTAMb  00bLEMbBI  NPOCMPAHCIMBEHHBIX — 2€0MemPUiecKux — gueyp,
COCMABNEHHBIX U3 NPAMOY20IbHBIX NAPALIeNenUneoos,

s yenyoume u pazeumsv NPeOCmAasieHus O NPOCMPAHCMEEHHbIX 2e0MempUuiecKux

Queypax;
* HAYUUMbCA  NPUMEHAMb  NOHAMUE PAa36éEpmKU  OAd  BbINOJAHEHUs. NPAKMUYECKUX
Ppacyémos.

2.Conep:xxaHue yuyeOHOro nmpeameTra
Txaacc(68uacoB)
HavanbHble reoMeTpuyecKue cBeeHUs

[Ipocreiimue reomerpuyeckue GUrypbl: mpsiMas, TOUKa, OTPE3OK, Jyd, yroiu. llonsrue
paBeHCTBa reomeTpuyeckux ¢uryp. CpaBHeHHE OTPE3KOB U YrioB. Mi3MepeHune oTpe3koB, JIMHA
oTpe3ka. M3mepenne yrioB, rpaaycHas mepa yria. CMeXHbIEe M BEPTHKAJIbHBIC YIJIBI, HX
cBorcTBa. [lepnenquKynsapHbIe NpsMBIE.

OcHoBHas 1eJdb — CHCTEMAaTU3UPOBATh 3HAHUSA YYAIIUXCS O MPOCTEUIINX
reOMETPUUYECKHUX (PUTYypax U UX CBOMCTBAX; BBECTH MOHSATHE PAaBEHCTBA (QUTYP.

B nmanHOI TemMe BBOASATCS OCHOBHBIE TEOMETPUUYECKHUE MOHATUSA U CBOMCTBA MPOCTEUIIINX
TeOMEeTPHUECKUX (UTYp HA OCHOBE HAIIISAIHBIX MPEJCTABICHUN yJalluXcs MyTeM 0000IIeHus
OUEBUHBIX WM M3BECTHBIX M3 Kypca MaTeMaTWKu |—O6 KJIaccoB TreoMeTpudeckux (HakToB.
[TonsTe akcMOMBl Ha HAYalbHOM OJTame OOyYeHHs HE BBOJUTCS, U CaMH aKCHOMBI HeE
dbopmynupyroTcs B SBHOM Buje. HeoOXoauMble MCXOIHBIE TOJOKEHHUS, HA OCHOBE KOTOPBIX
M3Yy4aloTCs CBOMCTBA TreOMETpUYecKuX (GuUryp, TPUBOIATCA B OMHUCATEIbHON (dopme.
[IpyHIMNIHATBHBIM  MOMEHTOM JAaHHOW TEMbl SIBJIISIETCS BBEJACHHUE TMOHSTHUS PaBEHCTBA
reoOMEeTpUUYECKUX (UTYp HAa OCHOBE HATJISITHOTO MOHATHUS HalloKeHus. OrpeieieHHOe BHUMaHUE
JIOJKHO YAENATHCS MPAKTUYECKUM PUIIOKEHUSM F€OMETPUYECKUX TTOHSATHM.

TpeyrojbHuku

TpeyronpHuk. Ilpu3Haku paBeHCTBa TPEYrOJbHUKOB. llepneHaukymssp K DpsAMOU.
Menunanpl, OMCCEKTPUCHI M BBICOTHI TPEYroJbHUKA. PaBHOOEIpEHHBIH TPEYrOJbLHUK U €ro
CBOMCTBA. 3a/1a4uM HA TOCTPOEHUE C TOMOILBIO LIUPKYJISl U TUHEHKH.

OcHOBHas 1 eJb — BBECTH NMOHATHE TEOPEMBI, BHIPAOOTATh YMEHHE IOKA3bIBAThH
PaBEHCTBO TPEYTOJbHUKOB C MOMOIIBIO U3YYEHHBIX MPU3HAKOB; BBECTH HOBBIM KJIacC 3ajlady —
Ha MOCTPOEHHUE C MOMOIIBIO TUPKYJIS U TMHEUKH.



[Tpu3Haku paBEeHCTBA TPEYTOJILHUKOB SBISIOTCS OCHOBHBIM PaOOYMM ammapaTtoM BCETo
Kypca reomMeTpuu. JlokazaTenbcTBO OOJNBIIEH YacTH TEOPEM Kypca M TaKKe PelIeHHEe MHOTHUX
3a/1a4 TPOBOJUTCS IO CIEIYIOIICH CXeMe: MOMCK PaBHBIX TPEYTOJIHHHUKOB — OOOCHOBAaHUE UX
pPaBEHCTBA C IOMOINBK KAKOTO-TO IPU3HAKA — CIEJICTBHS, BBITEKAIOLIUME W3 PaBEHCTBA
TPEYroJIbHUKOB. [IpuMeHeHrne Npu3HAKOB PaBEHCTBA TPEYTOJIBHUKOB IPU PEIICHUM 337a4 JaeT
BO3MOJKHOCTb IOCTEIIEHHO HAKaIUIUBaTh ONBIT IPOBEACHUS JT0Ka3aTENbHBIX paccyxkiaeHui.. Ha
HAa4aJIbHOM JTale€ W3y4YeHUs M [PUMEHEHHMS [PU3HAKOB PpABEHCTBA TPEYrOJIbHUKOB
1[€JIECO00PA3HO UCTOJIB30BaTh 33JJa4H C TOTOBBIMU YEPTEIKAMH.

IMapaJiejabHbIe NPAMBIE

[Ipu3Haky napauleNbHOCTH MpPsIMBIX. AKCHOMa NapajuledbHBIX HpsMbIX. CBolcTBa
napajiC/JIbHbIX NPAMBIX.

OcHOBHass 1enb — BBECTH OJHO U3 BAXHEHIIMX MOHATUM — TIOHIATHE
napajuleNIbHBIX IPSIMBIX; 1aTh [IEPBOE MPEACTaBICHUE 00 aKCHOMaX U aKCHOMAaTHYECKOM METO/Ie
B FEOMETPUHU; BBECTU aKCHOMY HapaJlIeJIbHBIX IPSIMBIX.

[Ipu3Haku M CBOMCTBa MapaUIeNbHBIX MPSMBIX, CBSI3aHHBIE C yriamu, oOpa3oBaHHBIMU
OpU NEpPEeceYeHUM JBYX MpPSAMBIX CEKylled (HakpecT JiekalluMu, OJHOCTOPOHHHUMHU,
COOTBGTCTBGHHLIMI/I), IIHUPOKO HCIIOJIB3YIOTCA B IIB,JII:HGIZHIGM npu N3YUCHUHN
YCTBIPEXYTOJIbHUKOB, HOIIO6HI)IX TPCYIrOJILHUKOB, HIpHW PCEHICHUMU 3aJjad, a TaKKEC B KYypPCC
CTEPEOMETPUH.

CooTHOIIEHHs MeK1Y CTOPOHAMH M YIJIAMM TPeyroJibHUKA

CyMmMa yriioB TpeyrosibHuKa. COOTHOILIEHHE MEKy CTOPOHAMU M YIJIAMH TPEYTrOJbHUKA.
HepaBeHnctBo TpeyronpHuka. IIpsMOyrojgpHble TpEeyroiabHUKH, KX CBOMCTBA M IPU3HAKU
paBeHcTBa. PaccTosiHue OT TOYKHM 10 npsiMoi. PaccrosiHue Mexy napaielbHbIMU MPSIMbBIMU.
[TocTpoeHune TpeyrojbHUKA O TPEM JIEMEHTAM.

OcHOBHass 1meNb — pacCMOTPETh HOBBIE HMHTEPECHBICE W BAXKHBIE CBOWCTBA
TPEYTOJILHUKOB.

B nmanHO# TeMe AOKa3bIBAaETCA OAHA U3 BAXKHEWIIHUX TEOPEM I'€OMETPHUH — TEOpEMA O
CyMMe YIJIOB TpeyrojibHuka. OHa MO3BOJSET JaTh KJIAcCU(PHUKAIUIO TPEYTOJIBLHUKOB 10 yriam
(OCTpOYTONBHBIN, MPSIMOYTOJIbHBIHN, TYIIOYTOJBHEIN), @ TaK)Ke YCTAHOBUTH HEKOTOPBIE CBOICTBA
Y IPU3HAKU PaBEHCTBA IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

[lonsATHe paccTOsHUS MEXIy NapayIeIbHBIMM TPSMBIMA BBOJUTCS Ha OCHOBE
JIOKa3aHHOW IPEABAPUTEIBHO TEOPEMBI O TOM, UYTO BCE TOUKH KaXXIOM M3 JABYX IapaJICIbHBIX
NPSIMBIX PaBHOYJAJEHBI OT APYrol MpsAMON. JTO MOHSITHE UTPAET BaXKHYIO POJIb, B YACTHOCTHU
HCIIOJIb3YETCs B 3a7ja4ax Ha OCTPOCHUE.

[Ipu pemenun 3amay Ha MOCTPOCHHE B 7 KIACCE CIEAYET OTPAHUYUTHCS TOJIBKO
BBITIOJTHCHUEM W OIMMCAHUCM IMOCTPOCHUA HCKOMOU (1)I/Il"ypbl. B OTACJIBHBIX ClIydasaX MOXHO
IPOBECTH YCTHO AaHajlM3 M JI0KA3aTelIbCTBO, A DJJEMEHThl HCCIENOBaHUSA  JOJIKHBI
IIPUCYTCTBOBATH JIUIIb TOT/1A, KOT/1a 3TO OTOBOPEHO YCIOBUEM 3aJaUH.

IHoBTOpenue. Pemenune 3anau (10 yacos)

8 kiacc (68 yacon)
BBoanoe nmoBropenne(2uaca).

[ToBTOpEHME MPHU3HAKOB PABEHCTBA TPEYTOJIbHUKOB, ITPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
Yerbipexyroabuuku (14 yacos)



MHOroyroiabHHK, BBIIYKJIBIII MHOTOYTOJIbHUK, YEThIpeXyroiabHuK. [lapannenorpamm, ero
cBoiicTBa M mpusHaku. Tpaneuus. [IpsimoyroiapHHMK, poMO, KBaapar, ux coicTBa. OceBas u
LIEHTpajJbHasi CAMMETPHH.

Ocnosnasi yenb — W3y4UTh Haubojee BaKHbIE BUJIBI UYETHIPEXYTOJIbHUKOB —
napaiesorpaMM, IpsMOYTOJIbHUK, pOMO, KBaJpaT, TpaleLuto; 1aTh MIpeCTaBIeHue 0 purypax,
00J1a1aI0MUX OCEBOM MJTH IIEHTPAIIBHOW CHMMETPHEH.

JlokaszarenbcTBa OOJNBIIMHCTBA TEOPEM JAaHHOW TeMbl M pEIIeHUs MHOIMX 3ajad
IPOBOASATCS C TIOMOIIBIO IPU3HAKOB pPABEHCTBA TPEYrOJIbHUKOB, II03TOMY IIOJIE3HO HX
HOBTOPUTH B HaYaJle U3y4YEHUS TEMBI.

OceBas 1 HEeHTpaJbHAsi CAMMETPHH BBOJSATCS HE Kak IMpeoOpa3oBaHUE TUIOCKOCTH, a Kak
CBOWCTBAa T€OMETPUYECKHX (UTyp, B YACTHOCTU YETHIPEXYrOJbHUKOB. PaccMoTpeHme 3THX
MOHSTHH KaK IB)KEHUH INIOCKOCTU COCTOUTCS B 9 Kiacce.

Ilnomaan (14 yacoB)

[lonsaTne miomanu MHOroyrosnbHukKa. [lnomanu npsMoyrosbHHMKa, IapajuieaorpaMmma,
TpeyrojpHuKa, Tpanenuu. Teopema IIudaropa.

OcHoénas yenp — pacllupUTh U YIIIYOUTh MOJIyY€HHbIE B 5—6 Kjlaccax MpeacTaBiICHUS
ydamuxcst 00 W3MEpeHHM W BBIUMCICHUHM IUIOMmAaNei; BBIBECTH (HOPMYINBI IUTOMIAAeH
IPSIMOYTOJIbHUKA, IapajljiesiorpaMma, TPeyrojibHUKa, TpameluH; J10Ka3aTb OJHY W3 IJIaBHBIX
TeopeM reomeTpun — Teopemy [ludaropa.

BeiBog QopMyn ans BBIUMCICHHS IUIOIIAAEH NPSMOYToJbHHUKA, IapajiesiorpaMMa,
TPEYroJbHUKA, TPAallELIUd OCHOBBIBAECTCS HA JIBYX OCHOBHBIX CBOMCTBAax IUIOIIAJEH, KOTOpBIE
IPUHUMAIOTCS UCXOMS U3 HarIAAHbBIX [IPEICTABICHUM, a TaKkKe Ha (opMyJie IUIOoIaau KBajapara,
000CHOBaHNE KOTOPOI1 HE SIBJII€TCS 0043aTENbHBIM JUISl YYAIIUXCSL.

HerpaguumoHHo# [uisl KOJBHOTO Kypca sIBIsSIETCA TeopeMa 00 OTHOLIEHUM Iuloliaaen
TPEYroJIbHUKOB, UMEIOIIMX [0 paBHOMY yriy. OHa MO3BOJIIET B JalbHEHIIEM JaTh MPOCTOE
JI0Ka3aTeIbCTBO MPU3HAKOB MMOI00MS TPEYrOJIbHUKOB. B 3TOM COCTOMT OIHO W3 MPEUMYIIECTB,
00yCIJIOBJIICHHBIX PaHHUM BBE/IEHUEM MOHATHS IIJIOLIA/IH.

JokazatenbctBo Teopembl [ludaropa ocHOBbIBaeTCs Ha CBOMCTBaxX IUlowiaied u
dopmynax Ui TUIOmAAEH KBajapaTa M NpPSMOYTOJbHUKA. JloKa3bpIBaeTcsl TakXke Teopema,
oOparHas Teopeme [Iucgaropa.

ITono0HbIe TPeyroabHuku (204acoB)

ITonoGHbIe TpeyroabHUKH. [Ipu3Haku mogo6us TpeyroibHUKOB. [IpumMenenue nogobus k
JI0Ka3aTeNbCTBY TEOpeM M pemieHuto 3agad. CHHYC, KOCHMHYC M TaHI€HC OCTpOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OcHoénas yenb — BBECTH TMOHATHE MOJO0OHBIX TPEYTOJbHUKOB; PACCMOTPETh MPU3HAKHU
noso0Usl TPEYroJIbHUKOB M WX NMPUMEHEHHUS; CAeJaTh MEPBBIA IIar B OCBOCHUM YYaIllUMHCS
TPUTOHOMETPHUUYECKOTO armapaTa reOMETPUH.

OmnpeneneHrue NOAOOHBIX TPEYrONBHUKOB JlaeTcs HE Ha OCHOBE IpeoOpazoBaHMs
1o 00us, a 4epe3 paBeHCTBO YIJIOB U MPONOPLUOHATBHOCTD CXOACTBEHHBIX CTOPOH.

[Tpu3zHaku mo100us TPEYTOIBHUKOB JI0KA3bIBAIOTCS C IIOMOIIBIO TEOPEMbl 00 OTHOILIIEHUN
ioniaied TpeyroJibHUKOB, UMEIOLINX [0 PABHOMY YTIIy.

Ha ocHoBe mpu3HakoB 1o100Ms JOKa3bIBAETCsl TEOpEMa O CPEAHEN TMHUU TPEYroJbHUKA,
YTBEpKACHHE O TOYKE IMEpPeceueHUs MeJHaH TPEyrojbHHKAa, a TaKXKe JIBa YTBEP)KIEHUS O
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IIPONOPLUUOHAIBHBIX OTPE3KaxX B IPAMOYTOJIBHOM TpeyroiabHUKe. [laeTcs mpencraBlieHHE O
METO/Ie TIOJJO0MS B 33]]a4ax Ha MOCTPOCHHE.

B 3akmroueHune TeMbl BBOJATCA 3JICMCHTBI TDUTOHOMETPUHN — CHHYC, KOCUHYC U TAHI'CHC
OCTPOTO yria MPsSMOYroJbHOTO TPEYroJbHUKA.

OxpyxHoctb (16 yacoB)

B3aumHoe pacrnonokeHue mnpsAMoil U OKpyKHOCTH. KacarenbHas K OKpY)KHOCTH, €€
CBOICTBO M mpu3Hak. LleHTpaibHble W BHHCaHHBIE YIJbl. YUeTbipe 3amedareibHbIE TOUYKH
TPCYroJIbHUKA. Bnoucannas u onycanHas OKPYXHOCTH.

OcnosHas yenb — PacIIUPHUTh CBEIEHUS 00 OKPY>KHOCTH, MOJTyYCHHbIE yJalluMUCS B 7
KJIaCCC; H3YUYUTb HOBBLIC q)aKTbI, CBA3AaHHLIC C OKPYXKXHOCTBIO; MNO3HAKOMHUTL YYalllUXCAa C
YCTBIPbMS 3aMCUATCIIbHBIMU TOYKAaMHU TPCYTrOJIbHUKA.

B naHHOll TemMe BBOAMTCS MHOIO HOBBIX IIOHATUH U paccMaTpUBAETCS MHOTO
YTBEPKACHUM, CBSA3aHHBIX C OKPYXHOCTbIO. i MX YCBOGHHS CJIEAyeT YAEIUTh OOJbIIoe
BHHUMaHUE PEUICHHIO 33/1a4.

YTBepKIeHUS O TOYKE MEepecedeHHs] OMCCEKTPHUC TPEYrOJbHUKA M TOYKE MepeceueHust
CCPCAVHHBIX MCPHCHAUKYIIIPOB K CTOPOHAM TPCYIrOJIbHHUKA BBIBOAATCA KaK CICACTBUA U3
TEOpPEM O CBOWCTBAX OMCCEKTPHCHI YIJla U CEPEANHHOTO MEPIEHANKYIIpa K oTpe3Ky. Teopema o
TOYKEC IMEPECCUCHHUA BBICOT TPCYI'OJIbHHUKA (I/IJII/I ux HpOI[OJI)K@HHﬁ) JOKa3bIBACTCA C IIOMOIIBIO
YTBCPIKACHHA O TOYKEC IEPECCUCHUA CCPECANHHBIX NCPIICHAUKYIIAPOB.

Hapsiny ¢ Teopemamu 06 OKpY>KHOCTSIX, BIIMCAHHOW B TPEYrOJIbHUK U OMUCAHHOW OKOJIO
HEro, pacCMaTPUBAIOTCS CBOWCTBO CTOPOH OMHCAHHOTO YETHIPEXYTOJbHHKA U CBOWMCTBO YIJIOB
BIIMCAHHOTO YETHIPEXYTOJIbHHKA.

IToBTOpenue. Pemenue 3a1a4y (2 yaca)

9kiaacc(68uacon)
Bekrtopnl. MeToa koopaunar (18 yacos)

Ilonatue BekTOpa. PaBeHcTBO BekTOpoB. CloXK€HME U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uClO. Pa3nojkeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarel Bekropa. IIpocreiimme 3agaum B KOOpAMHATaX. YPABHEHMsI OKPYXKHOCTU U
npsiMoi. [IpuMeHenne BEKTOpOB M KOOPAMHAT MPU PELIEHUH 3aa4.

OcHoénas yenp — HAYYUTh YYalllUXCSl BBINOJHATH JEMCTBHS HaJ BEKTOpaMH Kak
HaIpaBJIEHHBIMU OTPE3KaMM, YTO BAXKHO JJI1 IPUMEHEHUsI BEKTOPOB B (PM3HKE; MTO3HAKOMUTB C
MCIIOJIb30BaHUEM BEKTOPOB U METOJA KOOPJIAMHAT MPU PELICHUH FT€OMETPUUECKUX 3a/1au.

BexTop omnpenensercs Kak HanpaBiIeHHbIA OTPE30K U JEHCTBUS HaJl BEKTOPAMH BBOJSATCS
TaK, Kak 3TO NpHUHATO B (usuke, T. E. kak neicTBUs ¢ HampaBieHHbIMU OTpe3kamMu. OCHOBHOE
BHUMAaHHE JOJDKHO OBITh YJIENEHO BBIPAaOOTKE YMEHHH BBIMOJHATH ONEpallMd HaJ BEKTOpaMHU
(ckyaapIBaTh BEKTOpHl MO TMpaBWiIaM TPEYroJbHUKA U MapajulelorpamMma, CTPOUTbh BEKTOP,
paBHBIA Pa3HOCTH JIBYX JAHHBIX BEKTOPOB, a TAKXE BEKTOP, PAaBHBIN MPOU3BEACHUIO JaHHOIO
BEKTOpa Ha JAHHOE YHUCJIO).

Ha mnpumepax moka3biBaeTcsi, Kak BEKTOPbl MOTYT MPUMEHSATHCS K PEIICHUIO
reoMeTpuueckux 3agad. JlemoHcTtpupyercss 3(QQPeKTUBHOCTh MpUMEHEHUs GopMyn AJis
KOOpJIMHAT CEePEIUHBI OTPE3Ka, PACCTOSIHUS MEXKIY ABYMs TOUYKAMHU, YpaBHEHUIN OKPYKHOCTU U
OpsAMOl B KOHKPETHBIX T€OMETPUYECKHMX 3aJayax, TeM CaMbIM JaeTcs MpeJCTaBlIeHHEe 00
U3Yy4EHHH F€OMETPUUECKUX (PUTYP C IIOMOIIBIO METOJIOB alIreOphl.
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CooTHOmIEHHs1 MeXkAy CTOPOHAMM M yIJlaMu  TpeyroabHuka. CkajasipHoe
npou3seaeHue BeKTopos (11 yaco)

CuHyc, KOCHMHYC U TaHreHC yria. Teopembl CHHYCOB U KOCHHYCOB. PeuieHue
TPEYroJibHUKOB. CKaJsIpHOE NPOU3BEJACHUE BEKTOPOB M €r0 MPUMEHEHHE B T'€OMETPUUYECKUX
3a/ayax.

OcHosnas yenb — PA3BUTh YMEHUE Y4YAIIUXCA NPUMEHATh TPUTOHOMETPUYECKUI
anmnapar Ipy pelIeHUH T€OMETPUYECKUX 3a1ad.

Cunyc u xocunyc sodoro yriaa or 0° mo 180° BBOASATCA C MOMOIIBIO €AMHUYHOU
IIOJIyOKPY’KHOCTH, JTOKAa3bIBAIOTCS TEOPEMBI CHHYCOB U KOCHHYCOB U BBIBOAMTCA €LIE OJHA
dopmyIa rIomaan TpeyrojibHUKa (MOJOBUHA POU3BEICHUS IBYX CTOPOH HA CHHYC yIila MEXIy
HUMHU). DTOT anmnapar NpUMEHSETCS K PELIEHUIO TPEYTOJIbHUKOB.

CkansipHO€ TpPOU3BE/IEHUE BEKTOPOB BBOJIUTCS Kak B (u3uke (IIPOU3BEACHUE IJIUH
BEKTOPOB Ha KOCHHYC YyIrjia Mexay HHUMH). PaccMarpuBaioTcs CBONCTBA CKaJsPHOTO
IIPOU3BEJICHUS U €r0 IPUMEHEHHUE [IPU PEIICHUH TEOMETPUUYECKHX 3a/1au.

OcHOBHOE BHHUMaHHUE CIIEyeT YAETUTh BHIPAOOTKE MPOYHBIX HABHIKOB B IMPUMEHEHUU
TPUTOHOMETPHUUECKOT'0 anmapaTa Npu pelieHU FTeOMETPUUECKUX 3aj1au.

JmHa okpy:KHOCTH M JIomaab kpyra (11 yacoB)

[IpaBuwiibHblE MHOrOYrojdbHUKH. OKpPY)KHOCTH, OINHCaHHAs OKOJIO IPaBUJIBHOIO
MHOIOYroJlbHUKa M BIMCaHHas B Hero. llocTpoeHue npaBuiIbHBIX MHOTOYTOJbHUKOB. JljiMHA
okpyxkHoctu llnomans kpyra.

OcHosHas yenb — PACIIMPUTH 3HAHME YYaIIMXCS O MHOTOYTOJIbHUKAX; PacCMOTPETh
MOHSITHSL TMHBI OKPY>KHOCTH U TIJIOLIAAU Kpyra U OPMYJIbI U UX BBIYUCIICHUS.

B Hawane Tembl JaeTrcss  ONpeNENICHUE  IPABUIBHOIO  MHOTOYrOJIbHUKA, U
paccMaTpuBarOTCS TEOPEMbI 00 OKPYKHOCTAX, OIMCAHUE OKOJIO MPAaBUIBHOTO MHOIOYTOJIbHUKA
U BNMCaHHON B Hero. C MOMOIIBIO ONKUCAHHOW OKPY)KHOCTH PELIAIOTCS 3a/1a4d O MOCTPOCHUU
IPABWJIBHOTO IIECTUYTOJbHUKA W IPABUIBHOIO 21-yrojbHUKA, €CIAM JaH IPaBWIbHBIM 7-
YT OJIbHUK.

®opMyIIbl, BEIPAXKAIOLINE CTOPOHY NMPABUILHOTO MHOTOYTOJIBHUK M PauyC BIIMCAHHOM B
HEro OKPY)KHOCTH uYepe3 paJuyC OMUCAHHOM OKPYKHOCTH, UCHOJB3YIOTCS MPHU BBIBOJIE (POpMyI
JUTMHBI OKPYXKHOCTH U TUIOHIaAM Kpyra. BeiBoa onuMpaercs Ha MHTYUTUBHOE MPEJCTABIECHUE O
npejene: MpU HEOrPAHMYEHHOM YBEIMYEHUH YHUCIIA CTOPOH MNPABWIBHOTO MHOTOYTOJIbHUKA,
BIIMCAHHOTO B OKPYXXHOCTb, €r0 IEPUMETP CTPEMUTCA K JJIMHE 3TOW OKPYKHOCTH, a TIOLIAAb —
K IJIOLIA/IM KPYyTra, OrPaHUYEHHOT'0 OKPY>KHOCTBIO.

JABu:kenus (8 yacoB)

OtoOpaxkenue 1iockoctd Ha ceds. Ilonstue nBuxenus. OceBass M LEHTpajbHas
cummetpuu. [lapannensHeii nepenoc. [loBopoT. Hanoxxenust u 1BH>KEHUS.

OcHosHas yenb — MO3HAKOMHUTH YYalllMXCsl ¢ MOHSATHE: JBUKEHUSA U €r0 CBOMCTBAMH, C
OCHOBHBIMH BUJAaMH JBUKEHUH, C B3AUMOOTHOIICHUSIMU HAJIOXKEHUHN U IBUKEHUH.

JIBI>KEHHE TUIOCKOCTH BBOJAMTCSI KaK OTOOpakeHHE IUIOCKOCTH Ha cedsl, COXpaHsrolee
paccrosiHue Mexay Toukamu. [Ipm paccMOTpeHMH BHMJIOB JABM)KEHHH OCHOBHOE BHHMMAaHME
yZemsieTcsl HIOCTPOEHUI0 00pa30B TOYEK, MPSMBIX, OTPE3KOB, TPEYrOJbHUKOB IpPU OCEBOM
U LEHTPAJIbHOM CUMMETpHUSX, NapaieIbHOM IepeHoce, MoBopoT. Ha addexTHhIx npumepax
MOKA3bIBAETCS IPUMEHEHHE BUKEHUI NMPHU pelIeHNH FeOMETPUUECKUX 3aay.
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[ToHsTHE HANOXKEHUS OTHOCUTCS B JAHHOM Kypce€ K YHCIY OCHOBHBIX MOHSTHA.
Jloka3bIBaeTcs, YTO TIOHATHUS HAJIOKEHUS W JIBIDKEHUS SBISIOTCS JKBUBAJCHTHBIMU: JHO00E
HAJIO)KCHHE SBIISICTCS ABMKCHUEM IIJIOCKOCTH M 00paTHO. M3ydeHue JoKa3aTelIbCcTBa HE SBIISETE
00s3aTeNbHBIM, OJIHAKO CIIEYEeT PACCMOTPETh CBSA3b MOHATUIN HAJIOKEHUS U IBH)KEHUSL.

HayvaJjabHble cBeleHHsI U3 cTepeoMeTpuH (8 4acoB)

[Ipenmer crepeomerpun. ['eomerpuueckue Teaa U MOBEPXHOCTHU MHOTOIpaHHUKU:
npusMa, MapajleNienumnesa, nupaMmuaa, (QopMyiabl IS BbUMCICHUS HMX oO0bemoB. Tena u
MOBEPXHOCTH BpAIlEHUS: IWIMHAP, KOHYC, cdepa, map, (GopMynabl Ui BBIYHCICHUS WX
TUIOMIA/Iel TOBEPXHOCTEH 1 0O0HEMOB.

OcHoénas yenb — JAaTh HaydaJlbHOE MPEJCTABIEHUE O TelaX W IIOBEPXHOCTAX B
MPOCTPAHCTBE; IMO3HAKOMUTH YYAIllUXCS C OCHOB HOBBIMH (OpPMYyJaMU JJIsi BBIYUCIICHHS
MJIOIIAJICH TTOBEPXHOCTEH U 0OBEMOB TEI.

PaccmoTtpenue mpocTelmux MHOTOIpaHHUKOB (IIPU3MBbI, apasuiesenuea, MupaMuIbl),
a TaKXke TeJd M MOBEPXHOCTEeH BpalleHuil (UWIMHIpa, KOHyca, chepsl, I1apa) MPOBOIUTCS Ha
OCHOBE HATJISAHBIX MPEACTaBICHUI, 0€3 MPUBICYEHHUS] aKCHOM cTepeoMeTpuu. Dopmylbl s
BBIUMCIICHHSI 00BEMOB YKa3aHHBIX TEJl BRIBOIATCS Ha OCHOBe mpuHIumna Kasambepu, HopmMyIibl
JUTSL BBIYUCJICHUS TUIOIIAAX M OOKOBBIX IMOBEPXHOCTCH MHJIWMHAPA W KOHYCA IOIYYArOTCS C
MOMOIIBI0 Pa3BEPTOK ITUX IMOBEpPXHOCTEH, Qopmyrna mmiomaan chepsl NPUBOAUTCS Oe€3
000CHOBaHUS

00 akcnomax reomerpus (2 yaca)

becena 06 akcmoMax reoMeTpuu.

OcHognass yenrp — pAaTh 0OoJjee TIyOOKOe TMPEICTaBICHHE O CHCTEME aKCHOM
IUTAHUMETPUH M aKCHOMAaTH4YeCKOM MeTone. B nmaHHOM TeMe paccka3bplBaeTCs O pPa3InYHBIX
CHUCTEMax AaKCHOM T'€OMETPUM, B YACTHOCTH O Pa3JIMYHBIX CIOCO0AaX BBEIACHUS TMOHATHUSA
paBenctBa ¢uryp. IloBropenne. Pemenue 3agau (10 uacos).

3.TemaTuyeckoe NIAHUPOBAHUE C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOJAMMBIX Ha
OCBOEHME KAKI0il TeMbI
I'eomerpus (204 gaca)
7Txnacc (68 yacoB)

Ne Koir-Bo
Tema DIIEMEHTHI COJIepKaHUs
o/ JacoB

1 HavanbHbie 10 [Ipocreiie reomerpudeckue GUTYpH: MpsiMasi, TOUKA,
reOMeTpUIECKre OTpEe30K, JIyd, yroi. [loHsTHEe paBeHCTBA T€OMETPUIECKIX

CBEICHUS ¢uryp. CpaBHeHME OTpe3KOoB U yrioB. M3mepeHue
OTPE3KOB, JUIMHA OTpe3ka. V3MepeHne yriioB, rpaaycHas
Mepa yriaa. CMeXHbIE U BEpTUKAIbHBIE VIJbl, HX
cBoiicTBa. [lepnenauKkynsapHbIe MPsMBIE.

2 TpeyroibHUKN 17 Tpeyronbuuk. Ilpu3Haku paBeHCTBA TpPEYroJbHUKOB.
[lepnengukynsp k mnpsMod. Menuanbl, OUCCEKTPHUCH U
BBICOTHI TPEYroJIbHUKa. PaBHOOGIPEHHBIN TPEyroJbHUK U
€ro CBOWCTBAa. 3aJayM Ha TMOCTPOCHHE C MOMOIIbIO
LHUPKYJIS U JIMHEWKU.
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[TapannensHble
IIpSIMBIE

13

[Tpusnaku
napauieIIbHBIX
MPSIMBIX.

HapaIeIbHOCTH
npsimbix.  CBolicTBa

MPSAMBIX. Axcuoma
rapajuieIbHbIX

CooTHOIIEHUS
MEXTY
CTOPOHAMHU U
yriamMu
TpEeYyroJabHUKa

18

Cymma yrimoB TpeyrojiibHukKa.  COOTHOIICHHE MEXKIY
CTOPOHAMUU  yIJIaMH  TpeyroibHuka. HepaBeHCTBO
TpeyrojibHuka. [IpAMOyroiabHble  TPEYroJbHUKH, HUX
CBOMCTBA U NPU3HAKU PAaBEHCTBA. PacCTosiHME OT TOUYKH 110
npsamoil. PaccTositnue mMexay mnapauieibHbIMUA NPSIMBIMU.
[TocTpoeHue TpeyroibHUKA 10 TPEM JIEMEHTaM.

IToBTOpEeHME

10

Pemenue 3amau

8kuacc (68 4vacos)

Tema

Koi-Bo
4acoB

OeMEHTHBI COACPIKAHUSA

BsoaHoe
MMOBTOPEHUE

[ToBTOpEHME NPHU3HAKOB PABEHCTBA TPEYTOJIbHUKOB,
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, TPUTOHOMETPHUUECKHUX
(YHKIHH OCTPOTO yTiia MPsIMOYTOJIBHOTO TPEYTOIbHUKA.

YeTbipexyroyibH
UKH

14

MHOTroyrojapHUK, BBIMYKJIBIH MHOTOYTOJIbHUK,
YyeThIpexyroyiibHUK. [lapamienorpamm, ero cBoWcTBa U
npu3Haku. Tpanenus. [IpsmMoyroabHuK, poM0, KBaapaT, UX
cBoiicTBa. OceBast U LIEHTpaJIbHAs CHMMETPHUHU.

Tlnomane

14

MHOT'OYTOJIbHUKA. [Inomanu
TPEYroJbHUKA,

[TonsiTue IUIOIIAIN
MpSIMOYTOJIbHUKA,  Iapajieorpamma,
tpaneuu. Teopema [Tudaropa.

BoiBonm ~ Qgopmyn  ans BBIYHMCIEHUS — IUIOMIAJEH
MpSIMOYTOJIbHHMKA,  TapajjiesiorpamMmma,  TpPEYyroJibHUKA,
Tpanenuu OCHOBBIBAETCS Ha JIByX OCHOBHBIX CBOMCTBax
TJI0IAIeH, KOTOPBhIE TPUHUMAIOTCS UCXOJISl U3 HATJISIIHBIX
MIpe/ICTaBJICHHM, a TaKxke Ha ¢hopMylie MIOMAAN KBaapara,
000CHOBaHHE KOTOPOW HE SBISIETCS 00s13aTE€IBHBIM ISt
yUYaIUXCH.

JokazatenbctBo Teopembl Iludaropa ocHoBbIBaeTcs Ha
CBOMcTBax Tuiomagedt u Qopmymnax s IUIOMIaeH
KBajipaTa U MpsMOyrosbHUKa. Jloka3plBaeTcs Takke
Teopema, oopatHas Teopeme [Iudaropa.

TTogoOusIe
TPEYrOJIbHUKU

20

[TonoOnbIe TPEYTrOJbHUKH. [Tpusnaku noo0ust
TpeyroabHUKOB. [IpuMeHeHne mo100us K 10Ka3aTeNbCTBY
TeopeM M pelieHuto 3anad. CHHYC, KOCUHYC U TaHI€HC
OCTPOTO yria NpsMOYrOJbHOIO TPEYrOJIbHUKA.
Omnpenenenne MOJOOHBIX TPEYroJbHUKOB JAaeTcs HE Ha
OCHOBE MpeoOpazoBaHMs MOJO00Ms, a uYepe3 PaBEHCTBO
YTJIOB U MPONOPLMOHAIBHOCTH CXOJICTBEHHBIX CTOPOH.
[Ipu3Haku momoOUs TPEYroJbHUKOB JIOKA3bIBAIOTCA C
MOMOUIBI0  TEOpeMbl 00  OTHOLIEHHM  IUIouIajae
TPEYTrOJIbHUKOB, UMEIOIIUX 110 PABHOMY YTJIy.
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Ha ocHOBe mpu3HaKOB MOI00MS JTOKA3bIBACTCS TEOpEMa O
CpPEIHEH JMHUU TPEYroJbHUKA, YTBEPXKJICHHE O TOYKE
IepeceycHusl MeJAMaH TPEYrojbHUKA, a TakkKe JBa
YTBEPXKJICHHS O  IPONOPIUOHAIBHBIX  OTPE3Kax B
MPSMOYTOJIBHOM TpeyrojbHUKe. J[aeTcst mpeacTaBiIeHHe O
METO/IC MOJ00MS B 33/1a4aX Ha MOCTPOCHHE.

B 3akiroueHre TeMbl BBOASTCS 3JIEMEHTBI TPUTOHOMETPUH

— CHHYC, KOCHMHYC M TaHI€HC OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
5 OKpy>XHOCTb 16 B3aumHoe pacnosnoxxkeHwe MNpsSMOM M OKPYKHOCTH.
KacarenbHass K OKpY>XHOCTH, €€ CBOWCTBO U IpHU3HAK.
IlenTpanbHbie 51 BITICAHHBIE YIJIBL. Yersipe
3aMeyYaresbHble TOYKHM TpeyroibHuKa. Bnucannas wu
OIMCAaHHasl OKPYKHOCTH.
YTBepKIeHUSI O TOYKE IepecedeHusi OHCCEeKTpUcC
TPEYroOJbHUKA W TOYKE IIEPECEUCHUsi CepeMHHBIX
MEPIEHIUKYISIPOB K CTOPOHAM TPEYrOJIbHUKA BBIBOASITCS
KaK CJICZICTBUS M3 TEOPEM O CBOMCTBAaX OMCCEKTPHCHI yria
U CepeIMHHOIO MNEpPIEeHIUKYJsipa K OTpe3Ky. Teopema o
TOYKE II€PECEUEHUs] BBICOT TPEYroJibHUKa (WM HX
MIPOJIOJIKEHHIA ) OKA3bIBACTCS C MTOMOIIBIO YTBEPKACHUS O
TOUKE [1€PECEUEHUS CEPEANHHBIX NTEPIEHIUKYIISIPOB.
Hapsiny ¢ Teopemamu 00 OKpPYXHOCTSIX, BIHCAHHOH B
TPEYTrOJIbHUK U ONMMCAHHOM OKOJIO HEro, pacCMaTpPUBAIOTCS
CBOMCTBO CTOPOH OIMCAHHOIO YETBIPEXYrOJIbHUKA U
CBOMCTBO YIJIOB BIIMCAHHOTO YETHIPEX YT OJIbHUKA.
6 [ToBTOpeHue 2 Pemrenue 3amau
Kypca
9 kaacc (68 vacos)
Nen/mt Tema Koxr-s0 DIIEMEHTHI COJIep KaHUs
4acoB
1 BexTopsl. 18 [lonstne Bekrtopa. PaBeHcTBO BekTOpoB. CloOXeHHE U
Meron BBIYMTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHCIIO.
KOOpJUHAT. PasnoxkeHne BekTopa 1O JABYM  HEKOJUIMHEAPHBIM
BekTopaM. Koopaunarsl Bektopa. IIpocreiimme 3anaun B
KOOpAMHATaX. YPaBHEHUS OKPY)KHOCTHU M  MPSMOM.
[IpmeHeHre BEKTOPOB U KOOPAMHAT MPH PEIICHUH 3a]1au.
2 CootHomieHne 11 CuHyc, KOCMHYC M TaHTeHC yrja. Teopembl CHHYCOB M
MEXIY KOocuHycoB. Pemenune  TpeyronpHukoB.  CkanspHoe
CTOPOHAMH U MPOM3BEJCHNE BEKTOPOB M  €ro IMpPUMEHEHHEe B
yriiaMu F€OMETPUUYECKHX 3a/1auax.
TpeyrojbHUKA.
CkansipHoe
MIPOU3BEICHIE
BEKTOPOB .
3 JlvHa 12 [IpaBuibHbIE MHOTOYTOJBHUKHA. OKpPY)KHOCTH, ONKCAaHHAs
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OKPYXHOCTHU U
IUIOIIAb Kpyra

OKOJIO TPaBUJIBHOIO MHOTOYrOJbHUKAa W BIIMCaHHas B
Hero. IlocTpoeHrne MpPaBHIBHBIX ~ MHOTOYTOJIHBHUKOB.
Jnuna oxkpyxHoctu [lnomans kpyra.

JBrxenus

OtoOpakenue miaockoctd Ha cebs. [loHsATHe NBHKEHUS.
OceBass W UeHTpalbHasi cuMmmeTpuu. [lapamienbHblil
nepenoc. [ToBopor. HanoxxeHus v IBUKEHHUS.

HavanrnHaeie
CBEJICHUIS U3
CTEPEOMETPHH.

IIpenmer crepeomerpuun. I['ecomeTpuueckue Tela H
MMOBEPXHOCTH MHOTOIpaHHUKHU: IIPU3Ma, [apalUIeICIUIICI,
nupamuaa, GOpPMYIIbI IS BEIYUCICHHUS UX 00beMOB. Tena
1 TOBEPXHOCTH BpaIllEHUs: IWIMHIP, KOHYC, cdepa, map,
(bopMyJIBI 115 BBIYMCIACHHS UX ILIOMIACH TOBEPXHOCTEN U
00BEMOB.

00 akcuomax
TUTAHUMETPHH.

Becena 00 akcuoMax reoOMETpHUH.

IToBTOpEHME

Pemenue 3axau.
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