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IHHOACHUTEJBbHAA 3AIINCKA

Hacrosimmass mporpaMma packpbIBaeT cCOJepKaHue OOY4YEeHUs TeOMETpUH ydammxcs B 7-9
KJ1accax.

JlanHast mporpaMMa co3jlaHa Ha OCHOBaHUM 1.7 cT.12 u n. 3 cr. 28 DenepanbHOro 3aKoHa
Poccutiickoit denepanun «O6 obpazoBanuu B Poccuiickoit denepanumn» ot 29 nexadpst 2012 roma No
273-03, n1.10 pazgena II Topsinka opraHu3aiuu U OCYIIECTBICHHS 00pa30BaTEIILHON e TEIbHOCTH
[0 OCHOBHBIM 00111€00pa30BaTeNIbHBIM IporpaMmMaM — 00pa3oBaTeIbHBIM MIPOrpaMMaM Ha4allbHOTO
o0I1Iero, OCHOBHOTO OOIIEr0 M cpegHero oOmiero oOpa3oBaHMs, YTBEPKAEHHOTO MPHKA30M
MunucrtepcTBa obpazoBanus U Hayku Poccuiickoit @eneparuu ot 30 aBrycra 2013 roma Ne 1015, B
COOTBETCTBUHM C TOJOXKEHUAMU DenepaabHOro rocyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa
OCHOBHOT0 00111er0 00pa3oBaHusi, YTBEPKIECHHOrO MpUKa3oM MUHHCTEpCTBa 00pa30BaHUs U HAYKH
Poccuiickoit ®denepanuu ot 17 nexkadpst 2010 roga Ne 1897, u conepkanuem [IpumepHoil 0OCHOBHOM
o0pa3zoBaTelbHOM MTpPOrpaMMbl  OCHOBHOTO  00miero oOpa3oBaHus (0J00peHa  pelieHUueM
benepanbHOrO y4eOHO-METOAMUYECKOTO OOBETUHEHUS 0 00IIeMy O0pa3oBaHHIO — MPOTOKON OT 8§
anpens 2015 roga Nel/15 (B penakumu npotokosia Ne 1/20 ot 04 despans 2020 rona)).

basoit manHorO Kypca siBisercs [IpumepHas mporpaMma OCHOBHOTO OOIIEro 00pa3oBaHUS 10
reometpuu u IIporpamma no reomerpun 11 7-9 knaccoB k YMK JI. C. Aranacsn, B. ®@. byrysos, C. b.
Kanomries u nip.

PaGouune mporpaMmbl OCHOBHOTO 00IIIero 00pa3oBaHMsl 110 T€OMETPUU COCTABJICHBI HA OCHOBE
dyHIaMEHTATBFHOTO siipa Ccoaep kaHmsi oOmero oOpa3oBanusi ¥ TpeOoBaHWMI K pe3yiabTaTam
OCBOGHHUSI OCHOBHOW 0011€00pa3oBaTeNbHON  IPOrpaMMbl  OCHOBHOTO 0O0IIero oOpa3oBaHMs,
npeacTaBieHHblx B DenepanbHOM  TOCYAAPCTBEHHOM 00pa3oBaTENbHOM —CTaHAapTe oOmero
oOpa3oBaHus. B HUX Takke yYUTHIBAIOTCS OCHOBHBIC WU U MOJIOKeHHs [Iporpammbl pa3BUTHS U
(hopMUPOBaHHS YHUBEPCATHHBIX YICOHBIX ACHCTBHIA ISl OCHOBHOTO OOIIET0 00pa30BaHMS.

OBnaneHue ydalmMMHCS CHCTEMON T€OMETPUYECKHUX 3HAaHUH W yMEHHH HEOOXOAUMO B
MTOBCETHEBHOM JKU3HU, [T U3YUEHHSI CMEXXHBIX JUCIUILTIH U TIPOIOJKEHUST 00pa3oBaHUsI.

[IpakTuueckass 3HAUMMOCTh UIKOJBHOTO Kypca TE€OMETPUU OOYyCIOBIIEHA TEeM, 4YTO €ro
00BEKTOM SIBIISIFOTCS MTPOCTPAHCTBEHHBIE ()OPMBI U KOJIMYECTBEHHBIE OTHOIICHUS JIEHCTBUTEILHOTO
mupa. ['eomeTpuyeckass MOArOTOBKAa HEOOXOAWMA Ui TMOHMMAHMS TPHHIUIIOB YCTPOWCTBA U
WCIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCIPHUATHS HAyYHBIX M TEXHUYCCKHX TIOHATHH M WJICH.
Martematuka SIBISI€TCSl SI3bIKOM Hayku M TeXHUKH. C e€ TOMONIbI0 MOJETHPYIOTCS U H3y4aroTCs
SIBIICHHSI U TIPOIIECCHI, IIPOUCXOISIINE B TPUPO/IE.

I'eomeTpust sBISETCA OJHUM M3 ONOPHBIX HPEIMETOB OCHOBHOW HIKOJIBI: OHAa OOecreyrBaeT
W3ydeHHe NPYTHX AWCHUIUIMH. B mepByro ouepenpb 3TO OTHOCHUTCS K TpPEAMETaM eCTeCTBEHHO-
HAyYyHOTO IIMKJIA, B YAaCTHOCTH K (u3uke. Pa3BuUTHE IJIOTMYECKOTO MBIMUICHHS YYallUXcs MpU
00y4eHHH T€OMETPUHU CIIOCOOCTBYET YCBOCHHUIO NMPEIMETOB I'yMaHUTapHOTO muKia. [IpakTuyeckue
YMEHHUSIT U HAaBBIKM T'€OMETPHUECKOTO XapakTepa HEOOXOAMMBI s TPYAOBOH NESITENbHOCTH U
po¢heCCHOHATFHON TTOATOTOBKH IKOJIBHUKOB.

Pa3BuTHe y yuammxcs MpaBWIBHBIX TMPEACTABICHUH O CYIIHOCTH € TMPOHCXOKICHUU
TE€OMETPHUECKUX a0CTPaKIMif, COOTHONICHWH pPEAbHOTO W WACATBHOTO, XapaKTepe OTPaKeHHS
MaTeMaTHYeCKON HAyKOW SIBJICHUN U MPOIIECCOB PEalbHOTO MUPA, MECTE TEOMETPHH B CUCTEME HAyK
Y POJIM MaTeMaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHWU M B TPAKTHKE CITOCOOCTBYET (op-
MHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS YUaIUXCs, a TakkKe (HOPMHUPOBAHHIO Ka4eCTB MBIIICHUS,
HEOOXOUMBIX JUIsI a/IallTallid B COBPEMEHHOM WH(OPMAITMOHHOM OOIIIECTBE.

Tpebys oT yuammxcsi yMCTBEHHBIX M BOJIEBBIX YCHIINM, KOHIICHTPAIIMM BHUMAaHUsI, aKTUBHOCTH
Pa3BUTOrO BOOOpaKEHHSI, TEOMETPHS Pa3BHBACT HPABCTBEHHBIC YEPTHI JTUYHOCTH (HACTOMYMBOCTS,
LEJIEyCTPEMIICHHOCTh,  TBOPYECKYIO  aKTMBHOCTb,  CaMOCTOSITEIbHOCTh,  OTBETCTBEHHOCTD,
TPYIOJIIO0UE, JUCIUIUIMHY U KPUTUIHOCTh MBIILICHUS) U YMEHUE apryMEHTHPOBAHHO OTCTaWBaTh
CBOM B3TJISAIbI U YOSXKICHUS, a TAK)KE CIOCOOHOCTh MPUHUMATh CAMOCTOSATENbHBIE PEIICHUS.

'eomerpust CyImIECTBEHHO pPACHIMPSET KPYro30p YYAIIUXCs, 3HAKOMS HMX C WHAYKIHEH U
nenykiuen, oOOOIIeHHeM U KOHKpETH3allMel, aHalu30M W CHUHTE30M, Kiaccupukanuen u
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cucTeMaTu3anuei, abcTparupoBaHueM, aHaloruell. AKTUBHOE MCIIOJIb30BaHHE 3a/1a4 Ha BCEX dTarax
yueOHOro npolecca pa3BUBaeT TBOPUECKHUE CIIOCOOHOCTH IIKOJILHUKOB.

[Ipu oOyueHun reomeTpun (HOPMUPYIOTCS YMEHHS W HABBIKM YMCTBEHHOTO Tpyaa —
IUTAaHUPOBAHKUE CBOEH pabOThl, MOUCK pAllMOHAIBHBIX MyTeH €€ BBIIOJIHEHUS, KPUTUYECKas OLEHKa
pe3yabpTaToB. B mporecce 0o0ydeHHsT T€OMETpUM LIKOJbHUKHU JOJDKHBI HAyYUTHCS H3J1araTb CBOM
MBICJIHM SICHO U HCYEPIBIBAIOIIE, JJAKOHUYHO U EMKO, IPUOOPECTU HABBIKU YETKOIO, AKKypaTHOTO U
IPaMOTHOTI'O BBIIIOJIHEHHSI MATEMaTUYECKUX 3aIIUCEH.

Baxknenmel 3agadedl IIKOJIBHOIO Kypca TE€OMETPUM SIBISETCS pa3BUTHE JIOTMYECKOTO
MbIIUIEHUS ydamuxcs. CaMu 00bEeKThl TEOMETPUUECKUX YMO3AKIIOUEHUI U MPUHATHIE B TEOMETPHH
IIpaBUJIa UX KOHCTPYUPOBAHMUSA CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHUH OOOCHOBBIBATH MU
JIOKa3bIBaTh CY)KIEHUs, NPUBOJIUTH YETKHE OINPEIEICHUS, Pa3BUBAIOT JIOTMYECKYI0 HHTYHMIUIO,
KpPaTKO ¥ HarisJHO BCKPBHIBAIOT MEXAHW3M JIOTMYECKHUX IIOCTPOCHHUH M ydaT UX INPUMEHEHHI0. Tem
CaMbIM T€OMETpHS 3aHMMAET BEAyIIee MECTO B (JOPMHUPOBAHUU HAYYHO-TEOPETHUECKOTO MBIIIIICHHS
IIKOJIbHUKOB. PacKkpbliBasi BHYTPEHHIOI0 TapMOHMIO MaTeMaTUKU, (GOPMUPYST IOHUMaHUE KPacoThl U
M3AIIECTBA MATEMaTHYECKUX PACCYKIEHHH, CHOCOOCTBYS BOCHIPHUSATHIO T€OMETPUYECKHX (opM,
YCBOCHHUIO TIOHATUS CUMMETPUH, TE€OMETPUsS BHOCUT 3HAUYMUTEIbHBIM BKJIAL B OICTETHYECKOE
BOCHHUTaHME Yydamuxcs. E€ wu3yueHue pa3BUBaeT BOOOpaKEHHE IIKOJIbHUKOB, CYIIECTBEHHO
o0oraiaer u pa3BUBAET UX MPOCTPAHCTBEHHbIE NTPEICTABICHHUS.

OBLIASA XAPAKTEPUCTHUKA KYPCA

B Kkypce yCIIOBHO MOKHO BBIIEIWTH CIENYIOIIME coaepxkarenbHble JmHuU: «Harmsagnas
reomerpus»,  «l'eomerpuueckue  Qurypb»,  «3MepeHHEe  T€OMETPUYECKUX  BEJIUUYHMHY,
«Koopnunate», «BekTopsl», «JIornka u MHOKECTBa», «l'€OMETpUs B UCTOPUYECKOM PA3BUTUI».

Martepuan, otHocsmuiics K JauHuM «HarngnHas reomerpusi» (SJ€MEHTHI  HarJsiJHOU
CTEPEOMETPUH) CIOCOOCTBYET PAa3BUTHIO MPOCTPAHCTBEHHBIX IMPEICTABICHUM yJaluxcs B pamKax
M3y4YEeHUs IJIAHUMETPUH.

Conepxanue pasnenoB «l'eomerpuueckue ¢uryps» u «3MepeHHe TIeoMeTpUYEeCKUX
BEJIMYMH» HAIIEJICHO Ha MOJyYeHUE KOHKPETHBIX 3HAHUM 0 TeOMETpUYECKON (pUrype Kak BakHENIIeH
MaTEMaTUYECKON MOJEIH I ONUCaHUs OKpYXkaromero Mmupa. CUCTEMAaTHYECKOE U3yUYEHUE CBOICTB
reOMETPUUYECKUX (PUTyp MO3BOJIUT Pa3BUTh JIOTMUECKOE MBINIJICHUE U MOKa3aThb MPUMEHEHUE 3THUX
CBOMCTB IIpM PELICHUM 3a4a4 BBIUHUCIUTEIBHOIO U KOHCTPYKTUBHOI'O XapakTepa, a Takke
MIPAKTHYECKUX.

Marepunan, OTHOCSIIMICA K colepkaTesnbHbIM JHHMAM «KoopamHate» u «Bekropbl», B
3HAYUTENILHOMN CTETEHN HECET B ce0e MeXNpeIMEeTHbIE 3HAHNS, KOTOPbIE HaXOIAT IPUMEHEHUE KaK B
Pa3IMYHBIX MAaTEMAaTUYECKUX JUCLUIIIINHAX, TAK U B CMEKHBIX IIPEIMETaX.

OcobenHocThi0 TUHUM «JIOrMKa M MHOXECTBa» SIBISETCS TO, YTO NPEACTABIECHHBIN 3/€Ch
Marepuana IPEUMYIIECTBEHHO H3y4aeTcs IIPU PAaCCMOTPEHHHM pPa3iIUu4HBIX BOIPOCOB Kypca.
CooTBeTCTBYIONIMI MaTepHall HalleJIeH Ha MaTeMAaTUYeCKOe pa3BUTHE ydaluxcs, GopMHpOBaHHUE y
HUX YMEHHS TOYHO, CKATO U SICHO U3J1araTh MBIC/IM B YCTHON U TUCBMEHHOM PEUU.

Jluauss «['eoMeTpusi B HCTOPUYECKOM Pa3BUTHH» IMpelHa3HaueHa sl (HOpMHUPOBAHMS
NPEJCTaBICHUA O TeOMETPUM KaK YacTH 4YeJIOBEYECKOW KYyIbTYpbI, JUIS OOILIero pa3BUTHA
IIKOJIbHUKOB, JJI CO3AaHUS KYJIbTYPHO-UCTOPHUUECKOMN Cpelibl 00ydeHN .

MECTO ITPEIMETA B YYEBHOM IIVIAHE

basuchblil yuebHbIN (0Opa3oBaTenbHBIN) IUIAH HAa W3YYEHHE F€OMETPHUH B OCHOBHOM IIKOJE
OTBOJUT 2 y4eOHBIX Yaca B HEJEI0 B TeUECHHE KaKJ0ro rojga ody4yenus, Bcero 210 ypoka. YueOnoe
BpeMsI MOXKET OBbITh YBEJIMYEHO 10 3 YPOKOB B HEAENI0 3a CYET BapuaTMBHOW yacTh baszucHoro
IJ1aHa.



TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA COAEPKAHUA KYPCA

[IporpaMmma  oOecneuMBaeT  JOCTMIKEHHME  CIEAYIOLIMX  PE3yJbTAaTOB  OCBOCHMS

00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00I1Ier0o 00pa3oBaHUs:
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JUYHOCMHbLE:
¢opMHpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaroIuxcst K cCaMOpa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBALIMK K 00Y4YEHUIO
U TO03HAHWMIO, BHIOOPY JAajbHEWHIero oOpa3oBaHMs Ha 0a3e OPHEHTUPOBKH B MHUPE
npodpeccuif. M NPO(ECCHOHAIBHBIX  MPEANOYTEHUH, OCO3HAaHHOMY IOCTPOEHHUIO
VHAMBUAYaJIbHON 00pa30BaTEIbHOM TPAEKTOPUU C YUETOM YCTOMYMBBIX IMO3HABATEIbHBIX
HUHTEPECOB;

(dbopMupoBaHue IETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOH NPaKTHKH;

¢dopMHEpoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICHHWU M COTPYIHUYECTBE CO
CBEpCTHMKAMM, CTapUIMMU U MJIAJIIUMH B 00pa30BaTENIbHOM, OOLIECTBEHHO IOJIE3HOM,
y4e0OHO-UCCIIE0BATENbCKON, TBOPUECKON U IPYIUX BUJAX JESATEIILHOCTH;

YMEHHE SCHO, TOYHO, I'PaMOTHO H3JIaraTb CBOM MBICIM B YCTHOW M IIMCBMEHHOW pEYH,
IIOHUMAaTb CMBICJI IIOCTaBJIEHHOM 3aJa4M, BBICTPAaUBAaTh apPryMEHTALMIO, NPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEDHI;

KPUTUYHOCTh  MBIIUICHUS, YMEHHE  pPAcloO3HaBaTb  JIOTMYECKM  HEKOPPEKTHBIE
BBICKA3bIBaHU, OTJINYATh TUIIOTE3Y OT (haKTa;

KpEaTUBHOCTh MBIIUICHHS, WHHUIMATHBY, HAXOIYUBOCTb, AKTUBHOCTb IIPU PEIICHHUH
TFEOMETPUUYECKUX 3a7ay;

YMEHHME KOHTPOJIUPOBATh MPOIECC U PE3YIbTAT YUeOHOM MaTeMaTUYeCKON e TEIbHOCTH;
CHOCOOHOCTh K 3MOIIMOHAILHOMY BOCIIPUATHIO MaTEMAaTHYECKUX OOBEKTOB,

3a/1a4, PELICHUM, PaCCyKICHUH;

MemanpeomenHbie:

YMEHHE CaMOCTOSITE€IbHO IUIAHUPOBATh aJIbTEpPHATUBHbBIE IIyTH JOCTHXXEHUs Iielnel,
OCO3HAaHHO BbBIOMpaTh Haubosiee HPGEKTUBHBIE CIOCOOBI pelIeHUusT YYEOHBIX U
MO3HABATENbHBIX 33/1a4;

YMEHHE OCYIIECTBISATh KOHTPOJIb TO Pe3yibTaTy W IO CHOCOOy JeHCTBUS Ha YpOBHE
IPOM3BOJILHOIO BHUMAHUS M BHOCUTh HEO0XO/IUMbIE KOPPEKTHBBI,

yYMEHHUE aJIeKBaTHO OIIEHWBATh MPABHILHOCTh WM OMIMOOYHOCTH BBITOJHEHHS Yy4eOHOM
3ajauu, €€ 0ObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelleHus;
OCO3HAHHOE BIIAJICHUE JIOTUYECKUMH JIEHCTBHSIMHU OIPENENICHUs] TOHSATHIA, 0000IIeHus,
YCTAQHOBJICHHsI AHAJNOTUH, KIacCU(UKAMM Ha OCHOBE CaMOCTOSITEIBHOIO BBIOOpa
OCHOBAHHU M KPUTEPUEB, YCTAHOBIICHHSI POJIOBUIOBBIX CBSI3EH;

YMEHUE  YCTaHABIMBAaThb IPUUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH  JIOTHYECKOE
paccykaeHne, yMO3aKiItoueHne (HHIYKTUBHOE, AeTyKTUBHOE 1 TI0 aHAJIOTHH) U BHIBOJIBI,
YMEHHUE CO3/1aBaTh, NMPUMEHATh M NMPEOOpa3OBBIBaTh 3HAKOBO-CUMBOJIHUYECKUE CPE/ICTBA,
MOJIENT ¥ CXEMBI [Tl peIIeHHsT y9eOHBIX ¥ MO3HABATEIBHBIX 33/1a4;

YMEHUE OpraHMU30BBIBATH Y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JAEATEIBbHOCTH C
YYUTENIEM ¥ CBEPCTHUKAMH: OIPENeNSITh IeJIH, paclpeieisT (QYHKIUA W POJH
YYaCTHHUKOB, 00mue crnocoObl paboThl; yMeHHE padoTaTh B TpyIIe: HaXOAWUTh OOIee
peleHne 1 pazpemaTh KOH(INKTH Ha OCHOBE COTJIACOBAHMSI IMTO3UIMH U y4ETa HHTEPECOB;
CIIymaTh napTHEPa; HOpMyIHUpOBaTh, AprYMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHE;
dopMupoBaHHE W pa3BHTHE YUEOHOM W OOMIETIONB30BATEIHCKONH KOMIIETEHTHOCTH B
00JIaCTH MCIONB30BaHUs HMH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TexHonoruit (MKT-
KOMIIETEHTHOCTH);

NepBOHAYAJIbHBIE TPEACTaBICHUS 00 HIesIX M O MeToJaX MaTeMaTHKUH Kak o0
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YHUBEPCAJIbHOM SA3bIKE HAayKH U TEXHHUKH, O CpPEICTBE MOJICIMPOBAHUS SBICHUM H
IIPOLIECCOB;

yYMEHHUE BUAETh MAaTEMAaTUYECKYIO 3a]auy B KOHTEKCTE MPOOJIEMHOW CUTyallud B JPYTrUX
JUCLUILINHAX, B OKPYXKAIOLIEH KU3HH;

YMEHUE HAaXOJHUTh B Pa3IMYHBIX UCTOYHHKAX MH(OPMAINIO, HEOOXOIUMYIO JUISl PEIICHHS
MaTeMaTHYeCKUX MpoOieM, U MPeACTaBIATh €€ B MOHATHOH (opMe; MPpUHUMATh pelleHHe
B YCJIOBHUSX HEMOJIHON U N30BITOYHOM, TOUHOW M BEPOSATHOCTHOW MH(OPMAIUH;

yMEHUE NOHUMAaTh M HCIOJIb30BaTh MATEMAaTUYECKHE CPEJICTBA HAIVIAJHOCTH (PUCYHKH,
YEepTEKH, CXEMBI U JIp.) AJI WLTIOCTPALMK, HHTEPIIPETALINN, apTyMEHTAIlUY;

YMEHUE BbIIBUraTh TUIIOTE3bl IPU PEIIEHUH y4eOHBIX 3aJa4 U MOHUMATh HEOOXOJUMOCTh
UX IPOBEPKY;

yYMEHUE MPUMEHATh HHIYKTUBHBIE U JEAYKTUBHBIE CIIOCOOBI DPACCYXKICHUH, BHUICTbH
pa3IMyHbIe CTpATEruy PeIeHUs 3a1a4;

IIOHMMAHHAE CYIIHOCTU QJITOPUTMUYECKUX MPEIINUCAaHUN M yMEHHUE JEHUCTBOBaTb B
COOTBETCTBUU C IPEIJIOKEHHBIM aITOPUTMOM;

YMEHHUE CaMOCTOATENIbHO CTaBUTh 1I€JIM, BEIOUPATh U CO37aBaTh AJIFOPUTMBI AJIS PELLICHUS
y4eOHBIX MaTEMATUYECKUX MPOOIIEM;

YMEHHE IIJIaHUPOBATh U OCYLIECTBIIATH JEATEIbHOCTD, HAIPABICHHYIO Ha PEIIEHUE 3a7ad
HCCIIE0BATEIBCKOTO XapaKTepa;

npeomemmboie:

OBJIaJicHHEe 0a30BbIM MMOHSATHIHBIM amnmapaToM IO OCHOBHBIM pasjielaM COJAEp KaHUS;
MpecTaBiICHHe 00 OCHOBHBIX HM3yYaeMbIX MOHSTHSX (YUCIIO, reoMeTpudeckas Qurypa,
BEKTOP, KOOPAHMHATHI) KaK BaXHEHIIMX MaTEeMaTHUYECKUX MOJEINAX, MO3BOJSIONINX
OTNUCHIBATh ¥ U3Yy4aTh peajbHbIC MPOIECCHI U SIBJICHHUS;

yMeHHE paboTaTh C TEOMETPUUECKUM TEKCTOM (aHAIU3UPOBATh, U3BIEKATh HEOOXOIUMYIO
UH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPAKaTh CBOM MBICIIH B YCTHOW U TUCHbMEHHOW PEYH C
MPUMEHEHUEM MaTeMaTH4YeCKON TEPMHUHOJIOTMH U CUMBOJUKH, UCIOJIb30BaTh Pa3InYHbIC
S3bIKM ~ MaT€MaTUKH, TMPOBOAUTH  KJAacCH(UKAIMK, JIOTHYECKHEe  O0OOCHOBaHUS,
JI0OKa3aTelIbCcTBAa MAaTEMAaTUYECKUX YTBEPKICHUN;

OBJIQJICHHE HABBIKAMHU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYMCIICHHIA;
OBJIQJICHUE TE€OMETPUYECKUM SI3bIKOM, YMEHHUE WCIOIb30BATh €ro Juisl ONHCaHUs
MPEAMETOB OKPYKAIOMIEr0 MHpPA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUM U
M300pa3uTeIbHBIX YMEHUH, MPUOOPETEHNE HABBIKOB T€OMETPUIECKUX MTOCTPOCHHIA;
YCBOEHHE CHUCTEMAaTUYECKUX 3HAHUW O TJIOCKUX (UTypax M WX CBOMCTBax, a TakKe Ha
HarJSIIHOM YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJAX, YMEHUE MPUMEHSTH
CHUCTEMAaTUYECKHE 3HAHUS O HUX JIJISl PEIICHUS] TEOMETPUUECKHUX U MTPAKTUUECKHUX 3a/1a4;
YMEHHE M3MEPATH [UIMHBI OTPE3KOB, BEIMYMHBI YTIIOB, HCMOJb30BaTh (HOPMYIBI IS
HAXO0X/ICHUS NTEPUMETPOB, IUIOINIA/IeH U 00bEMOB rE€OMETPUUECKUX (PUTYD;

YMEHUE MPUMEHATh HM3YYEHHBIE TOHATHS, PE3YyJbTaThl, METOJbl JJI1 pEIIEHUs 3ajad
MPaKTUYECKOTO0 XapaKTepa W 3a7a4 M3 CMEXKHBIX AWCIUIUIMH C HWCIONh30BAaHUEM TIPU
HEOOXOMMOCTH CIIPABOYHBIX MATEPHAIIOB, KAIBKYJISTOPA, KOMIIBIOTEpA.



COJAEP)KAHUME KYPCA

Harasignasi reomeTpust

Harnsiguele mnpeacraBieHuss O MPOCTPAHCTBEHHBIX (urypax: KyO, Mapaienenumne],
npu3Ma, MupamMuaa, map, cdepa, KoHyc, mumHap. M300paxkeHne MpOoCTPaHCTBEHHBIX (QUTYP.
[Ipumepsl cedyenuit. MHororpanHuku. IlpaBuibHble MHOTOrpaHHUKHU. [Ipumepnl pazBEpPTOK
MHOTOTPaHHHUKOB, IIUJIMHJIPA ¥ KOHYCA.

[TonsiTue 06béMa; enuHUIBI 00bEMa. OOBEM IPSIMOYTOJILHOTO MapajuIeienuIes1a, Kyoa.

I'eomeTpuueckue purypni

[Tpsimble u yrasl. Touka, mpsimasi, miaockocTs. OTpe3ok, Jyd. Yroia. Bunbel yrios.
BeprukanbHble U CMeXHBIE YIUIbl. buccekTpuca yria.

[TapamnenpHble U nepecekarouiyecs: npsmele. IlepnenaukynspHele npsmsle. Teopemsl 0
NapaJUIEIbHOCTH U NEPHNEHANKYJISIPHOCTH MNpsMbIX. llepneHaukynsp v HakJIOHHAs K IPSIMOM.
CepenvHHBIN NEPIEHAUKYISP K OTPE3KY.

['eomeTrpuueckoe Mecto Touek. CBoiicTBa OHCCEKTPHUCHl yIriia U CEPEIUHHOTO
NEPIEeHIUKYIIAPA K OTPE3KY.

Tpeyronbuuk. Bpicota, wMenuana, OucCeKTpHca, CpeIHSs JHHUS TPEYTrOJbHHKA.
PaBHOOepEeHHBIE M PABHOCTOPOHHHUE TPEYTOJIBHUKH; CBOMCTBA M NMPU3HAKU PaBHOOEIPEHHOTO
TpeyrosnbHuka. [lpu3Haku  paBeHCTBa  TpEYroJibHHMKOB. HepaBEeHCTBO  TpeyrosibHHUKA.
CooTHOIIEHHS MEX/1y CTOPOHAMU M YIJIaMU TPEyroJIbHUKA.

Cymma yriioB TpeyronbHuKa. BHemnue yribsl TpeyronsHuka. Teopema ®Daneca. [lomobue
TpeyroasHUKOB. [lpu3naku momobust tpeyroimsHHKOB. Teopema [ludaropa. Cunyc, KocuHyc,
TAHI€HC, KOTAHI'€HC OCTPOrO yrja HpsIMOYroJIbHOrO TpeyroibHuka v yrioB ot 0 go 180°;
IpUBEIEHUE K OcTpoMy yriy. PemieHue mnpsMOYrojbHbIX TpeyrosbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXK1eCTBO. DOPMYIIbl, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTaH-
IFE€HC OJHOTO M TOro ke yria. PelmeHwe TpeyroJbHUKOB: T€OpeMa KOCHHYCOB U TeopeMa
CHUHYCOB. 3aMeuaTelbHble TOYKU TPEYTOJIbHUKA.

YetreipéxyronbHuk. [lapaiienorpamm, ero cBoiicTBa W Tpu3HAKU. [IpsAIMOyroiabHUHK,
KBaJIpat, poM0O, UX CBOMCTBA U NMpU3HAKU. Tpanenus,, CpeIHsIs TUHHS TPATCIIHH.

MHuoroyronsHuK.  Beimyknele  MHoroyroapHuku. Cymma  YIVIOB  BBIIIYKJIOTO
MHOTOoyrojiabHuKa. [I[paBUiIbHbIE MHOTOYTOJIbHUKH.

OxkpyxHocTh U Kpyr. Jyra, xopna. Cektop, cerMeHT. LleHTpanbHbIi yroJ, BIHCAHHBIHA
yroj, BeJIMYMHA BIHMCAHHOTO yrija. B3auMHOe pacronokeHue NpsMON M OKpPYKHOCTH, ABYX
okpyxHocTell. KacaTenbHas ¥ cexyias K OKpYXHOCTH, UX CBOMCTBa. BrimcanHble U onucaHHbIE
MHOTOYTOJIbHUKH. OKpPY>KHOCTb, BIUCAHHAsI B TPEYIOJbHUK, U OKPY>KHOCTb, OIKUCAHHASI OKOJIO
TpeyrojbHUKa. BrimcaHHble 1 OnMcaHHbIE OKPY>KHOCTH MPAaBUILHOTO MHOTOYTIOJIbHUKA.

['eomeTpuueckue npeodpazoBanus. [lonarue o paBeHcTBe ¢uryp. [loHarue o IBUKEHUU:
oceBasl U LIEHTpaJibHAsi CUMMETPUH, MapajljIesbHbII nepeHoc, noBopot. [loHsTre o mogobuu
buryp v TOMOTETHUH.

[TocTpoeHns ¢ MOMOWIBKO LHUPKYIS W JUHEWKU. OCHOBHBIE 3aJjaud Ha ITOCTPOEHHUE:
JIeJIeHUE OTpe3Ka MOIoJIaM; MOCTPOEHUE YIJla, PABHOTO IAHHOMY; ITOCTPOEHUE TPEYTrOJIbHUKA 110
TpEM CTOpPOHaM; IMOCTPOEHHE NEPIEeHIUKYNIApa K NPSIMOH; MOCTpPOEHHE OHCCEKTPUCHI YIJIa;
JIeJIeHUE OTPE3Ka Ha M PaBHBIX YacTeH.

Pemenne 3amad Ha BBIUMCIEHUWE, JOKA3aTE€IbCTBO M IOCTPOCHHE C HCIOJIB30BAaHUEM
CBOMCTB M3y4YEHHBIX QUTYP.

HN3mepenne reoMmeTpu4ecKuX BeJIHYHH

Jnuna orpe3ka. PaccrosHne or Touku 10 mpsiMoil. PacctosHue Mexay mapaysienbHbIMU
HPSIMBIMHU.

IIepumeTp MHOTOYrOJIBHHKA.

JliHa OKPYKHOCTH, YUCIIO S1; JIMHA 1yTU OKPYKHOCTH.



I'panycHas mepa yria, COOTBETCTBUE MEXAY BEIMYMHON LEHTPAJIBHOIO YIVIa U JUIMHOU
JyTH OKPY>KHOCTH.

[Tonsatue momanu IIocKuX ¢(uryp. PaBHOCOCTaBIEeHHBIE M pPaBHOBEIHKUE (HUTYPHI.
[Tnomane npsmoyronsHuKa. [Inomany napamienorpaMma, TpeyrojbHUAKa U Tpanennu. Ilnomans
MHoOroyrojpHuka. Ilnomane kpyra u miomanps cexkropa. COOTHOIIEHHE MEXIY IIOAASIMHU
Mo00HBIX (UTyp.

Pemienne 3amad Ha BBIYKMCIEHHE M JOKA3aTelIbCTBO C HCIIOJIB30BAHMEM W3YYECHHBIX

dbopmy.

Koopaunartsi
VpaBuenue npsamon. Koopaunarsl cepeaunbl orpe3ka. Dopmyiia pacCTOSHUS MEKIY
JBYMsI TOYKaMU ITUIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

BekTopnl

Hnuna (Moxyne) Bektopa. PaBenctBo BektopoB. KosummHeapHbsie BeKTOpbl. KoopauHaTel
BEKTOpa. YMHOXXEHHE BEKTOpa Ha YHCIO, CyMMa BEKTOPOB, pPa3lIOKEHHE BEKTOpa MO JIBYM
HEKOJJIMHEapHbIM BekTopaM. CKalsipHOE IPOU3BEACHHE BEKTOPOB.

TeopeTnko-MHOKeCTBEHHbIE TOHATHS
MHOXecTBO, 3I€MEHT MHOXKECTBA. 3a/JlaHue MHOXKECTB IEPEUUCIIEHUEM 3JIEMEHTOB, Xa-
pakTepucTuyecKuM cBoicTBOM. [logmHo)ecTBO. OOBbEIMHEHNE U TTEPECEUEHUE MHOKECTB.

DJ1eMeHTHhI JIOTHKHU

Onpenenenne. AkcMOMBI U TeopeMbl. JlokazarenbcTBO. /[0Ka3aTenbCcTBO OT MPOTHUBHOIO.
Teopema, obpaTHas ganHO#. [Ipumep U KOHTpIIpUMED.

[TonsiTie O PaBHOCUJIBHOCTH, CIEAOBAHUU, YINOTPEOJICHHE JOTUYECKUX CBSI30K eCau...,
mo..., 6 MOM U MOALKO 8 MOM C/lyyuae, TOTUUYECKUE CBSA3KU U, WU,

I'eoMeTpusi B HCTOPHYECKOM Pa3BUTHHU

Ot 3emsiemepust k reomerpuu. Iludarop u ero mkona. @anec. Apxumen. Iloctpoenue
MPaBWIBHBIX MHOTOYroJbHUKOB. Tpucekuus yrina. Kpanparypa kpyra. Y asoenue kyoa. Mcropus
yucia J. 3omoroe cedenue. «Hauana» Eskmupa. JI. Oiinep. H. U. Jlobauesckuii. Uctopus ms-
TOT'O IOCTYJIaTa.

N300peTenne MeToa KOOPAUHAT, MO3BOJISIONIETO MEPEBOAUTh T€OMETPUUECKIE OOBEKTHI
Ha s3blk anredpol. P. Jlexkapr u II. ®depma. Ilpumepsl pa3inyHBIX CHUCTEM KOOpAMHAT Ha
IIJIOCKOCTH.



IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA TEOMETPUH

B 7-9 KIIACCAX

Harasinnasi reomerpust
BrInyckHHUK HAy4dUTCS:

>

>

>

>

pacro3HaBaTh Ha YepTekKax, PUCYHKAX, MOJICISIX U B OKPYXKAIOIIEM MHUPE TUIOCKHUE
U IPOCTPAHCTBEHHbIE TEOMETPHUUECKUE (PUTYPHI;

pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJbHOTO Mapajieenunena, IpaBuiIbHO
MMUupaMu/Jibl, HWJIMHAPA U KOHYCA,

OIpE/ICSATh M0 JIMHCHHBIM pa3MepaM pa3BEPTKH (GUTypbl JIMHEHHBIC pa3Mephbl
camoii (purypsl 1 Ha000pOT;

BBIYHCIIATH 00BEM MIPSIMOYTOJIBHOTO MapalIeIeuIea.

BBIHVCKHI/IK OJIYYHUT BOSMOXKHOCTB:

>

>

>

BBIUUCIIATE O0BEMBI MPOCTPAHCTBEHHBIX I'€OMETPUUYECKHX (DUTYpP, COCTABIEHHBIX
U3 MPSMOYTOJIBHBIX MapajljiesICIUIE/I0B;

yIIIyOUTh U pa3BUTh IPEACTABICHUS O MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKHUX
¢durypax;

HIPUMEHSATh MOHATUE Pa3BEPTKU IS BBIITOJHEHHS IPAKTUYECKUX PacUyETOB.

I'eomerpuuyeckue purypsi
BrinycKkHHUK HAy4YHUTCS:

>

>

vV VYV V¥V V¥V

MOJIb30BATHCS SI3BIKOM T€OMETPHH JJIsi OIUCAHUS TPEIMETOB OKPYXKAIOIIEr0 MUpa
¥ MX B3aUMHOTO PaCIIOJIOKEHUS;

pacro3HaBaTh M M300pakaTh HA YEPTEkKaX U PHUCYHKAX reoMeTpudeckue Gurypsl u
UX KOHPHUTypaIuu;

HAXOJUTh 3HAYCHUS JUIMH JIMHEHHBIX SJIEMEHTOB (UIyp M HMX OTHOILICHUS,
rpaagycHyio mepy yriaoB ot 0 mo 180°, mpumensisi ompeneneHusi, CBOMCTBA H
OpU3HAKU (QUTYp M UX 3JIEMEHTOB, OTHOIIEHUs (Uryp (paBeHCTBO, Mojo0ue,
CUMMETpPHH, TIOBOPOT, TMapaJUIETHHBIN IIEPEHOC);

OMEepUPOBaTh C HAYAIbHBIMU TOHATUSMH TPUTOHOMETPUU U BBIMIOJIHATH
dIIEMEHTApHBIE OTepauy HaJl QYHKIUSIMH YTIIOB;

pemiaTe 3a7aud Ha JOKa3aTeNbCTBO, OMUPAsICh HA M3y4eHHBbIC CBOWCTBA (UTYp U
OTHOIIEHWI MEXTy HUIMH Y TIPUMEHSISI U3Y4YE€HHBIE METOJIbI J0KA3aTEIbCTB;

peliaTe HECIOXKHBIE 3aJaud Ha TMOCTPOCHHE, MPHUMEHsS OCHOBHBIE aJTrOPUTMBI
MIOCTPOCHHS C TIOMOIIBIO IIUPKYJIS B TMHEHKH;

pelaTh NpocTeHlIne IIaHUMETPHUUECKUE 3a/1a4l B IIPOCTPAHCTBE.

BEITYCKHUK HOJTYYUT BO3MOKHOCTb:

>

vV Vv VY VvV VY V

OBJIAJICTh METOJAMH PEIICHUS 33/1a4 Ha BBIYMCICHUS U JIOKA3aTeIbCTBA: METOJIOM
OT TPOTUBHOTO, METOJIOM MOJ00Ws, METOIOM Mepedopa BapUaHTOB U METOJOM
TEOMETPHYCCKHUX MECT TOYCK;

OpPUOOPECTH OMBIT TPUMEHEHHUS aIredpanvdeckoro U TPUTOHOMETPUIECKOTO
anmapara ¥ uJed JBYKCHUS TIPH PEIICHUN T€OMETPHUYSCKUX 3a/1a4;

OBJIAJIETh TPAAUIIMOHHOM CXEMOW peIlleHus 3aJad Ha MOCTPOCHHE C IMOMOIIBIO
IUPKYJIS ¥ IMHEHKA: aHAIN3, TOCTPOCHHE, TOKA3aTeIbCTBO M HCCIICIOBAHUE;
HAYYUTHCS peliaTh 3aJayd Ha TMOCTPOEHUE METOJAOM T€OMETPHUYECKOro MecTa
TOYEK U METOJOM I10IO0HS;

MPUOOPECTH OMBIT MUCCIEAOBAHUS CBOMCTB TUIAHUMETPUUECKUX (UTYP C MOMOIIBIO
KOMITBIOTEPHBIX ITPOTPAMM;

NpPUOOPECTH OMBIT BBIMIOJNHEHUS TMPOEKTOB 1o Temam: «['eomerpuueckue
peoOpa3oBaHus Ha TUIOCKOCTHY, «IlocTpoeHHE OTPE3KOB 1O (GOopMYIIeH.



HN3mepenne reoMeTpu4ecKUX BeJTHYUH
BhInyCKHUMK HAy4YHTCA:

» HCIOJIb30BaTh CBOWCTBA M3MEPEHUS JUUIHMH, IUIOMIAJICH U YIJIOB MPH PEIICHUU 33/1a4
Ha HaxXOXICHHUE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, UIMHBI AYT'H OKPY>KHOCTH,
IpasyCHOM MEpHI yIia;
BBIYUCIIATh JUIMHBI JTUHEHHBIX 3JIEMEHTOB (PUIyp U MX YIJIbl, UCIIONb3YS (POPMYIIBI
JUIMHBI OKPY>KHOCTH | JUIMHBI IYTU OKPYKHOCTH, (POpMYIIBI TUIOIIaAeh puryp;
BBIUNCIIATh IUIOIIAAU TPEYTOJbHUKOB, IPSIMOYTOJIBHHUKOB, MapalljieIorpaMMOB,
Tpaneuu, KpyroB U CEKTOPOB;
BBIUNCIIATH JUIMHY OKPY>KHOCTH, [UIMHY I1YTH OKPYKHOCTH;
pemiath 3agadd  Ha JIOKAa3aTelIbCTBO C HCIOJBb30BaHUEM (OpMyn  IITHHBI
OKPY’KHOCTH U JUIMHBI AYTU OKPYKHOCTH, (hopMyJI Iiiomanent puryp;
pemiarb IPAKTUYECKHE 3aJadd, CBS3aHHBIE C HAaXOXACHUEM TI'€OMETPUYECKUX
BEIMYMH (UCNOJIB3YS TpU HEOOXOOUMOCTH CHPAaBOYHUKM U TEXHUUYECKHUE
CpelCTBa).

Y VV V¥V V¥V

BhINyCKHHUK MTOJIYYUT BO3MOKHOCTD:

» BBIUMCIATH  IUIOM@AM  (UTYp, COCTaBJICHHBIX W3 JBYX WM  Ooliee
MPSIMOYTOJIBHUKOB, TAPAJIJIEJIOrPAMMOB, TPEYTOJIbHUKOB, KpyTa U CEKTOpa;

»  BBIYHCIATH IUIOUIAIA MHOTOYTOJIBHUKOB, MCIIOJIb3YSl OTHOLICHHSI PAaBHOBEIHKOCTH
Y PaBHOCOCTaBJIEHHOCTH;

» TpUOOPECTH ONBIT TNPUMECHEHUS alreOpanvyeckoro M TPUTOHOMETPHUECKOTO
amnmapata U WACH IBIDKEHUSI TIPU pEIICHUW 3a7a4 Ha BBIYMCICHUE IUIOIIAICH
MHOTOYTOJIbHUKOB.

Koopaunartbi
BrinyckHHUK Hay4duTCS:
» BBIYHCIATH JJIMHY OTpe3Ka M0 KOOPJIUHATAM €r0 KOHIIOB; BBIYHUCIISITH KOOPIUHATHI
CepeIMHBI OTPE3Ka;
» WCIOJIb30BaTh KOOPJAWHATHBIM METOA Il M3YYCHUS CBOMCTB TPSIMBIX U
OKPY’KHOCTEH.

BbINyCKHUK NOJYYUT BO3MOYKHOCTD:
> OBIANETh KOOPAMHATHBIM METOAOM peIleHHs 33/7a4 Ha BBIUYUCICHHE U
JI0Ka3aTeNbCTBO;
» TpuoOpecTH ONBIT HCHOJNB30BAaHHUSA KOMITBIOTEPHBIX TPOTpaMM IS aHaJIn3a
YaCTHBIX CIy4YaeB B3aMHOI'O PaCIOJIOKEHUSI OKPYKHOCTEN U MPSMBIX;
» TpuoOpPECTH ONBIT BHIOJHEHUS MPOCKTOB Ha TeMy «lIpuMeHeHHne KOOpANHATHOTO
METO/Ia MPY PELIEHUH 33/1a4 Ha BHIYMCIEHUE U I0OKA3aTEIbCTBOY.

BekTops!
BLIHVCKHHK HAV4IUTCA:

» OIepupoBaTh C BEKTOpAaMH: HAaXOAWTh CYMMY H pa3HOCTh JIBYyX BEKTOPOB,
3aJaHHBbIX TCOMETPUUCCKH, HAXOJAUTb BEKTOP, paBHBII\/II MPOU3BCACHUIO 3aJaHHOTIO
BEKTOpa Ha YKCIIO;

> HaxXOJUuThb JJIsI BEKTOPOB, 3aJaHHBIX KOOpAWHATaAMU: JJIMHY BEKTOpPA, KOOPAWHATHI
CYMMBI U Pa3HOCTH JBYX M 0OoJjiee BEKTOPOB, KOOPJIUHATHI MPOU3BECHNUS BEKTOpPA
Ha 4YMCJI0, IPUMCHSA IIpU HGO6XO)II/IMOCTI/I CO‘—IeTaTeHBHBIfI, HepeMeCTHTeHBHBIfI nu
pacipeneIuTeIbHbIN 3aKOHBI;

» BBIYHCIATH CKIAPHOE TMPOW3BEIEHHE BEKTOPOB, HAXOMUTh Yol MEXIy
BEKTOpPaMH, YCTAHABIMBATD MIEPIEHIUKYIISIPHOCTD MIPSMBIX.
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BhINyCKHMK OJYYUT BO3MOKHOCTb:
»  OBJAJETh BEKTOPHBIM METOJOM JIJIsl pEIICHUS 3a/1a4 HA BHIYMCICHUE U
JI0Ka3aTelIbCTBO;
» TPUOOPECTH OIBIT BHIIOJIHEHUS MPOEKTOB HA TeMy «lIprMeHeHre BEKTOpHOTO
METO/A IIPU PEILICHUH 3a1a4 Ha BBIYUCICHUE U 10KA3aTEIbCTBOY.

IMPUMEPHOE TEMATHYECKOE IINTAHUPOBAHHUE

Tematudeckoe IJIAHUPOBAHUE pEAIN3YeT OJMH U3 BO3MOXKHBIX IIOJXOJOB K
pacIpesieNieHNI0 U3y4aeMoro Marepuaja Ho Yy4eOHO-METOAMYECKUM KOMILUIEKTaM 10
re€OMETPHUH, BBITYCKAaeMbIM H3AaTeNbcTBOM «lIpocBelieHne», He HOCUT 0053aTelbHOTO
XapakTepa 1 He UCKIII0YaeT BO3MOKHOCTEH HHOTO PacIpeACICHHs CONEPKAHMSL.

B npumepHOM TeMaTHYECKOM IJIAHMPOBAHUHU pa3zieibl OCHOBHOIO COJEpPXaHUS 110
reoOMEeTpUM pa30UThl Ha TEMbl B XPOHOJIOTMM HUX H3YYEHHs [0 COOTBETCTBYIOLIUM
yueOHUKaM.

Oco0eHHOCThIO TPUMEPHOTO TEMATUYECKOTO IUIAHUPOBAHMUSL SIBJISIETCS TO, YTO B HEM
COJICPXKUTCS ONMCAHUE BO3MOXKHBIX BUJIOB JESATEIBHOCTH YYAIMXCS B IPOLIECCE YCBOCHUS
COOTBETCTBYIOILIETO COJIEP KAHMSI, HAIIPaBJICHHbIX Ha JOCTUKEHHE IOCTAaBJICHHBIX LiEJeH
o0yueHHs. OTO OpPUEHTUPYET YYMTENsl Ha YCWIEHHE JAEATelIbHOCTHOIO IOAXO0Ja B
o0y4eHHH, Ha OpraHU3alHI0 pPa3HOOOPa3HON y4eOHOW [eATETPHOCTH, OTBEYAIOIICH
COBPEMEHHBIM  ICHXOJIOIO-IIEJarOTMYECKMM  BO33pEHMSM, Ha  HCIIOJIb30BaHUE
COBPEMEHHBIX TEXHOJIOTUH.

B ocHOBHOe mporpamMMHOE COJAEp)KaHUE BKJIFOYAIOTCS JONOJIHUTENbHBIE BOIPOCHI,
CIOCOOCTBYIOLIME  Pa3BUTHUI0  MAaTeMaTHYECKOro  Kpyrosopa, OCBOEHHUIO  Ooiee
OPOJABUHYTOTO  MaTeMaTHYecKOro  ammapara,  MaTeMaTU4eCKUX  CHOCOOHOCTEH.
Pacmmmpenne conep)kaHus TEOMETPHUYECKOro OOpa3oBaHUS B 3TOM cilydae Jaér
BO3MOXHOCTb CYILIECTBEHHO 000TaTUTh KPYI' peIIaeMbIX 3a/]1ad.
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TemaTnueckui mJiaH

Ne HaunmeHoBaHMe pa3aeiioB, TeM KoimuecTBo
n/n 4acoB

IlepBrlii rog o0y4enus (7 kiaace)
1 HavanpHble reoMeTpUUeCcKUe CBEACHUS 10
2 TpeyronbHUKN 17
3 [TapannenpHbIC IPSIMBIC 13
4 CooTHOIIEHNS MEX 1y CTOPOHAMU U YIJIaMU TPEyroJibHUKa 19
5 IToBTOpEHME 11
Hroro 70

Bropoii rox o0yuyenns (8 kiaacc)
1 YeTbIpexyrolbHUKH 14
2 [Tnomanu ¢uryp 14
3 [Tono6HbIe TPEYTrOIBbHUKH 19
4 OKpyXKHOCTb 17
5 | IoBTopenue 6
Hroro 70

Tpernii roa odyuenus (9 kiacc)
1 Bektopsl. Metoa koopauHaT 18
2 CooTHolIIeHHEe MEXAY CTOPOHAMH U YTIaMU TPEyroJbHHUKA. 11

CkansipHoe TIpOU3BEICHUE BEKTOPOB

3 JlMHa OKpYKHOCTH U ILIOLAAb Kpyra 12
4 JIBrkeHme 8
5 MHororpanHuku 8
6 006 akcnoMax IJIaHUMETPUHN 2
7 [ToBTOpEHUE 11
Hroro 70
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7 Kkjaacc

o gl o XapakTepucTuKa OCHOBHBIX BUJIOB
2 § Copnepxanue Marepuana § JEATENLHOCTH  y4eHUKa (Ha ypoBHE y4eOHBIX
é S| o JIEHCTBHIA )
£ 5 8
2 8
I'naBa 1. HauyaabHble
reoMeTpuyecKue 10
CBeJleHusl
1 | [IpssmMas u oTpe3oK. 1 OOBACHATh, YTO TaKO€ OTPE30K, JIyd, YTrO,
2 | JIyu u yrom. 1 Kakue (Urypbl Ha3bIBaIOTCS PaBHBIMH, Kak
3 | CpaBHeHHUE OTPE3KOB U 1 CPaBHUBAIOTCS U U3MEPSAIOTCSA OTPE3KU U YIJIbI,
YTJIOB. YTO TaKoe Trpajayc M TIpajycHas Mepa yria,
4 | 3mepeHne OTpe3KOB. 2 KaKOM Yrosl Ha3blBae€TCs MPSAMBIM, TYIbIM,
5 | U3mepenue yrios. 1 OCTpBIM, pa3BEPHYTHIM, 4YTO TaKOE CepeiuHa
6 | [lepnenaukyssipHbIe 2 OoTpe3ka M OuccekTpuca yria, KakKue YIJIbI
npsIMbIE. Ha3bIBAIOTCS CMEXHBIMH H Kakue BEpTH-
Pemenue 3anau 1 KaJbHBIMH;
Kontponsnas padora Ne 1 1 (dopMynupoBaTh U 000CHOBBIBATh YTBEPKICHUS
0 CBOMCTBaX CMEXHBIX M BEPTUKAJIbHBIX YIJIOB;
OOBSICHATh, Kakhe MpSIMbIe  HAa3BIBAIOTCS
HEepIEHANKYIISPHBIMH;
(dbopMyIIIpOBaTh U 0OOCHOBBIBATH YTBEPKICHUC
0 CBOICTBE JBYX NPSAMBIX, NEPIEHIUKYIPHBIX
K TpEThEH;
n3o0pakaTb M pacHo3HaBaTh  yKa3aHHbIE
npoctennme GUTryphl Ha YepTexkax;
pemiatb  3aJa4yM, CBsA3aHHBIE C  ATUMHU
npocTelmuMu purypamu
I'nasa Il TpeyroasHukn 17
1 | IlepBslit npu3HaK 3 OObsicHATh, Kakas  (Qurypa  Ha3bIBaeTCs
paBeHCTBa TPEYrOJbHUKOM,  YTO  TaKO€  BEPIIWHBI,
TPEYroJbHUKOB. CTOPOHBI, YIJII M TEPUMETP TPEYroJIbHUKA,
2| MeauaHsl, GHCCEKTPHCH 1 3 KaKoi TPEYrOJIbHUK Ha3bIBACTCS
BBICOTHI TPEYTOJIbHUKA. pPaBHOOEIPEHHBIM M KakoW pPaBHOCTOPOHHHUM,
3 Bropoit u Tpernii Kakve TpEYroJIbHUKU Ha3bIBAIOTCS PABHBIMY;
NPU3HAKU PABEHCTBA 4 | n300pakaTb W paclo3HaBaTb Ha uepTex)ax
TPEYroJIbHUKOB. TPEYTOJILHUKHU U UX DJIIEMEHTHI;
4 | 3ama4m Ha NOCTPOEHHE. 3 dbopMynupoBaTh M JIOKa3bIBaTh TEOPEMBI O
Pemienue 3anau 3 MPU3HAKAX PAaBEHCTBA TPEYrOJIbHUKOB;
Kontponbnas padota Ne 2 1 OOBSCHSATH, UTO HA3bIBACTCS MEPIECHIUKYISIPOM,

MPOBEIEHHBIM W3 JAHHOW TOYKH K JaHHOM
npsMoit;  GopmynupoBaTh M JJOKa3bIBaTh
TEOpPEMY O MEPIEHAUKYIIAPE K IPSAMON;

OOBSICHATh, Kakh€ OTPE3KHM  Ha3bIBAIOTCS
MeJIUaHOM, OHMCCEeKTPUCOA " BBICOTOH
TPEyroJbHUKA; (HOPMYIUPOBATh U JIOKA3bIBATh
TEOpeMbl O CBOWCTBaX paBHOOEIPEHHOTO
TPEYroJibHUKA; pellaTh 3aJa4d, CBSA3aHHbBIC C

12




IpU3HAKaMU PaBEHCTBA TPEYrOJbHUKOB U
CBOHCTBaMH PaBHOOEIPEHHOTO TPEYTOIBHUKA;
(bopMyIHpOBaTh ONpENENIEHHE OKPYXKHOCTH;
OOBSACHATDH, YTO TaKOE IEHTP, PAANYC, XOpAa U
JMaMeTp OKPY>KHOCTH;

peniate MPOCTEHIINE 3aJadydl Ha ITOCTPOCHHE
(moctpoeHue  yria, paBHOrO  JaHHOMY,
HOCTPOEHHE OUCCEKTPUCHI YIJa, IOCTPOCHUE
[NEPIECHAUKYISAPHBIX ~ IPSAMBIX, IIOCTPOCHUE
CepeHbI OTpe3Ka) M Oosee CIIOXKHBIE 3a/1a4H,
UCTONB3YIOUIME  YKa3aHHbIE  IpocTeiiue;
CONOCTABIATh  IOJNYYCHHBIH  PE3yabTaT €
YCIIOBUEM 331a4H;

aHAIN3UPOBATh BO3MOKHBIE CITydaH

Inasa IIL. 13

IHapanieabHble NpsiMbIE

[Tpusnaku 4 dopMyIHpoBaTh OIpeneTeHUe MapalyiebHBIX
NapajuIeIbHOCTU ABYX MPSIMBIX;

MPSIMBIX. OOBSACHATH C MOMOIIBI0 PUCYHKA, KaKUE YTIIbI,
AKcHroMa napamienbHbIX ) 00pa3oBaHHBIC TIPH MEPECCUCHUH JBYX MPSIMBIX
MPSIMBIX. CEKyIllel, Ha3bIBAIOTCS HAKpecT JIeKallIMH,
Pemenue 3anau. 3 KaKue  OJHOCTOPOHHMMHU M  Kakue  co-
KonTponbnas paborta Ne 3 1 OTBETCTBEHHBIMU;

dbopMynupoBaTh M  JOKa3bIBaTb TEOPEMBI,
BI)Ipa)KaIOHII/Ie HpI/I3HaKI/I HapaJIJIeJH)HOCTI/I ABYX
MPSIMBIX;

06”I>${CH$ITB, YTO TAKOC€ AKCHOMBI FeOMeTpI/II/I nu
KakMe aKCHOMBI YK€ HCIOJIb30BAIUCH PAHEE;
dbopmynupoBaTh AKCMOMY  MapaJUIeIbHBIX
NpsAMBIX W BBIBOJAWUTH CIIEACTBUS U3 HEE;
dbopMynupoBaTh M JIOKAa3bIBaTh TEOPEMBI O
CBOICTBaxX MapauIeNbHBIX MPSIMBIX, OOpaTHbBIE
TEOpeMaM O TMPU3HAKAX MAPAIIEITBHOCTH,
CBSI3aHHBIX c HaKpeCT JICKAITUMH,
COOTBECTCTBCHHBIMHU 158 OI[HOCTOpOHHI/IMI/I
yriaamu, B CBS3H C 3TUM OOBSCHATH, YTO TAKOE
YCIOBHE M 3aKIIOYEHUE TEOPEMBI, KaKas
TeopeMa Ha3bIBaeTCs OOPATHOM MO OTHOILIECHHUIO
K JIAaHHOM Teopeme;

00BACHATH, B 4EM 3aK/IIOYAETCS METOJ JIOKa-
3aTeNbCTBA OT MPOTHUBHOTO: (HOPMYITUPOBATH H
JI0OKa3bIBaTh TEOPEMBI 00 yriax C
COOTBETCTBECHHO napasuieIbHbIMU u
MEPIECHANKYIISIPHBIMU CTOPOHAMU;

HpI/IBO)II/ITB HpI/IMeplﬂ HUCIIOJIB30BAHUSA DJTOTO
METO/a;

pemaTL 3a1auu Ha BBIYHMCIICHHC,
JI0KA3aTeJIbCTBO U IOCTPOEHUE, CBS3AHHBIE C
HapaJ'IJ'IeJ'H)HI)IMI/I prIMI)IMI/I.
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I'nasa IV.
CoOTHOLIEHHUS MEXKTY

CTOPOHAMH M YIJIAMH 19

TPEYIroJbHUKA

Cymma YTJIOB 2 @opMynMpoBaTh U JIOKa3blBaTh TEOPEMY O

TPEYrOJIbHUKA. CyMME YIJIOB TPEYrOJIbHUKA U €€ CIECICTBUE O

CootHomeHus MEXIY 4 BHEUIHEM YIVIE TPEYrOJbHUKA, IPOBOIUTH

CTOPOHAMHU U yIVIaMH KJIacCU(UKALMIO TPEYroJbHUKOB IO  YIjaM;

TPEYrOJIbHUKA. dbopMynMpoBaTE M JOKa3bIBaTb TEOPEMY O

Konrtponbnas pabora Ne 4 1 COOTHOILIEHUAX MEXAY CTOPOHAMHU M YIVIAMH

[TpstmoyrosbHbIE 4 TPEYroJIbHUKA (mpsimoe u oOpaTtHoe

TPEYrOJIbHUKH. YTBEPXKICHMSI) U CIEACTBUA U3 HEE, TEOpEMY O

ITocTpoenue 4 HEPaBEHCTBE TPEYTOJIbHUKA;

TPEYrOJbHUKAa 10 TPEM ¢dbopMynupoBaTh U JOKa3bIBaTb TEOPEMBI O

JJIEMEHTaM. CBOICTBaX IMpPSAMOYIOJbHBIX TPEYTOJIBHUKOB

Pemenne 3az1ad. 3 (IpsIMOYTOJIBHBIA TPEYroNbHUK ¢ yriom 30°,

KonrponsHas padora Ne 5 1 [IpU3HAKHU paBeHCTBA IPSAMOYTOJIBHBIX
TPEYroJbHUKOB);
(GopMyNIUpOBaTh OINpPENEICHUS] PACCTOSIHUS OT
TOYKM JO MpSIMOH, PAacCTOSHUSA MeEXAy Ia-
paJlIeNIbHBIMU NIPSMBIMY;
pelars 3a/1a41 Ha BBIUNCIICHMS,
JIOKa3aTeJIbCTBO M IIOCTPOCHME, CBSI3aHHBIE C
COOTHOILLEHUSIMU MEX]y CTOPOHAMM U YIVIAMH
TPEYroJIbHUKA W PACCTOSHUEM  MEXIY
napajjieNibHbIMA  OPSIMBIMHM, IpU  HE00XO-
JUMOCTH MPOBOAUTH IO XOAY PpELICHUS
JIOTIOJTHUTEIbHBIE TIOCTPOEHUS, COIOCTABIATh
MIOJIYYEHHBIM PE3yJIbTAT C YCIOBHUEM 33]1a4H, B
3aJa4ax Ha IOCTPOCHHE MCCIENA0BaTh BO3-
MOKHBIE CITydan

IloBTopenue. Pemenne | 11

3ajad.
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8 kiacce

Howmep

R N

Conepxkanue marepuana

KomnnuectBo
qacoB

XapakTepucTuKa OCHOBHBIX BUJIOB
JIESITEJIBHOCTH y4YEHHKa (Ha ypOBHE Y4YEOHBIX
JIEHCTBHIA )

I'naBa V.
YeTbIpexyrojbHUKH.

H
o

N -

MHOroyrojapHUKH.
[TapannenorpamMm u
Tpamneuus.
[TpstmoyronbHUK, poMO,
KBaJpar.

Pemenne 3agau.
Kontponsnas padora Ne 1

[HEN

OOBSCHATH, YTO TaKO€ MHOTOYI'OJBHHK, €Tro
BEPILMHBI, CMEKHBIE CTOPOHBI, JHMArOHAJIH,
n300paXxkaTb U pacro3HaBaThb MHOTOYTOJBHUKH
Ha 4YepTEkKax;

IIOKAa3bIBaTh 3JIEMEHTbl MHOTOYIOJbHHUKA, €ro
BHYTPEHHIOIO U BHEIIHIOW 001acT; Gpopmynu-
poBatb olpesiesieHue BBIIYKJIOTO
MHOT'OYTI'OJIbHUKA;

u300pakaTb M paclo3HaBaTh BBIIYKIIbIE H
HEBBIIYKJIbIE MHOT'OYT'OJIbHUKY;
(GopMyIHMpOBaTh U JI0Ka3bIBaTh YTBEPKIECHUE O
CyMME€ YIVIOB BBIIYKJIOIO MHOIOYI'OJbHUKA;
OOBSACHATh, Kakue CTOPOHBI  (BEPIIMHBI)
YETBIPEXYTOJbHUKA Ha3bIBAIOTCSA IPOTHBOIIO-
JIO’)KHBIMY;

bopmynupoBaTh OIpeeIeHUs
napajiesIorpaMMma, Tparneuuy,
PaBHOOEIPEHHON U MPSAMOYTOJIBHOW Tpamerui,
MpsIMOYTOJIbHHMKA, poMOa, KBaJpara;
n300paXkaTh " pacrno3HaBaTh 9TH
YETBIPEX YT OJIbHUKY;

dbopMynMpoBaTh M JOKA3bIBaTh YTBEPXKACHUS
00 uX CBOMCTBaX U MPHU3HAKAX;

peraTh 3aa4n Ha BBIYHCIICHUE,
JI0KA3aTelNbCTBO M IOCTPOEHHUE, CBSI3aHHBIE C
ATUMHU BUJAMH YETBIPEXYTOJIBHUKOB;
OOBSACHATh, Kakue€ [B€ TOYKM Ha3bIBAIOTCS
CUMMETPUYHBIMA  OTHOCHUTEIBHO  IPSAMOMU
(TOUkHM), B KakOM ciy4yae (QuUrypa Ha3bIBaeTCs
CUMMETPUYHON OTHOCHUTEIBHO MPSIMON (TOUYKH)
Y 4TO TaKO€ OCh (LIEHTP) CUMMETPUU UTYPBI;
NPUBOAUTH TpuMepsl (uryp, oOnagaromux
0ceBOW (LIEHTpPAJIbHOIN) CUMMETpHUeH, a TaKxke
IIPUMEPBI OCEBOM M LIEHTPAIBHON CUMMETPUH B
OKPY’KaoIIe HaC 0OCTaHOBKE

I'nasa VI. Ilnomwaae.

14

IImomane
MHOT'OYTOJIbHUKA.
IImomane
napajiejaorpamma, Tpe-
erJ'IBHI/IKa 158 Tpanem/m.

OOBICHATh, KaK MPOU3BOJUTCS HM3MEpPEHUE
IoMIaied MHOTOYTOJBHUKOB; (hOPMYIUPOBATH
OCHOBHBIE CBOMCTBA INIOMIAJAEH W BBIBOIHUTH C
WX TIOMOUIbI0 (QOpPMYIBl TUIOMIAAEH mps-
MOYTOJIbHUKA, napajienorpaMmma,
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Teopema [Iudaropa. 3 TPEyrojibHUKa, Tparneuud; (opMyIHpOBaTh M
Pemenue 3amauy. 2 JIOKa3bIBaTh TeOpeMy OO0 OTHOIIEHWU TUIO-
KonTponbnas padorta Ne 2 1 AAeHd TPEYTrOJIbHUKOB, UMEIOLIUX 10 PABHOMY
yriy;
dbopMyupoBaTh W JOKa3blBaTh  TEOPEMY
[Tudaropa u o6parHyto €if;
BBIBOIUTH (opmyny ['epoHa s roiomanu
TPEYroJIbHUKA;
pemiath  3aJadyd = HA  BBIYHMCIEHHE U
JI0KA3aTeNbCTBO, CBsI3aHHBIE C  (opmynamu
ionianei u reopemoit [udaropa
I'aaBa VII. Ilogo6ubIe 19
TPEYroJbHUKH.
Ornpenenenne mogo0HBIX 2 OOBICHATD MIOHSITUE HPOMOPLUOHATEHOCTH
TPEYrOJIbHUKOB OTPE3KOB;
HpI/I3HaKI/I HOI[O6I/I$I (bOpMy.]'H/IpOBaTI) OIpeACICHUA MOTOOHBIX
TPEYrOIbHIKOB 5 TPEYTOJABHUKOB M Kod(QuuMeHTa  Nomoous;
KouTtposbHas pabota Ne 3 1 dbopMynmupoBaTh U JIOKA3BIBATH  TEOPEMBI: 00
TpuMeRenue Tof 061 K OTHOILIEHUHN IUIOMIANeH MOTOOHBIX TpeyFO.HBHI/IKOBv,
0 TMpHU3HAaKax MoJ00HsS TPEYroJbHUKOB, O CpeaHer
JI0Ka3aTelIbCTBY TEOPEM U
JMHUA TpPEYTOJIbHUKA, O IEPECCUCHUN MEAHaH
PCLICHHIO 3a1at ! TPEYroJbHUKA, O IPONOPLUOHAIBHBIX OTPE3KaX B
CootHormeHus Mexy NPSIMOYTOJILHOM TPEYrOJbHHUKE;, OOBACHATH, YTO
CTOpOHamMu 1 yrilaMu TaKOe METOJ MOJ00Ms B 3a/1a4ax Ha MOCTPOCHHUE, U
OpPAMOYT'OJIBHOI'O TPEC- 8 NPUBOAUTH IIPUMEPHI IPUMEHEHHS 3TOI'0 METOJa;
YroJIbHHAKA OOBACHATh, KaK MOXHO MCIOJIBb30BaTh CBOHCTBA
KonTponbras padora Ne 4 MONOOHBIX  TPEYrOJFHUKOB B  H3MEPHUTEIHHBIX
1 pa60Tax Ha MCCTHOCTHU, 06’L$ICH$ITL, KaK BBCCTHU
MOHATHE NOJ00HS JJIs1 IPOU3BOJIBHBIX QUTY;
(dhopMyJIUpOBaTh ONpECIICHUE U HUTIOCTPUPOBATH
MOHATHSA CHUHYCA, KOCHMHYCa M TaHI'CHCAa OCTpOro
yIJIa OpsIMOYTOJIBHOTO TPEYTOJIbHUKA;
BBIBOJUTH OCHOBHOC€ TPUTOHOMETPHUICCKOC
TOXIACCTBO M 3HAUCHUA CHUHYCA, KOCMHYCa WU TaH-
resca ajus yriaos 30°, 45°, 60°;
peuaTtb 3aJa4u, CBS3aHHBIC C HOZ[O6I/ICM
TPEYroJIbHUKOB, JJIsA BBIYUCJICHUA 3HAUYEHHUH
TPUTOHOMETPUYECKNX  (YHKIMA  HCIIOJIE30BaTh
KOMIIBIOTEPHBIE IIPOIPAMMBI
I'nasa VIII. 17
OKpyXHOCTb.
KacarenpHas 3 Uccnenosatn B3alMHOE pacnookKeHne
OKPY>KHOCTH. MPSIMOM M OKPYKHOCTH;
LleHTpanbHbIE N 4 dbopMynupoBaTh ONpEJeNeHNe KacaTelbHOU K
BIIMCAHHBIE YTIIbl. YeTbIpe OKPY>KHOCTH;
3aMevyaTeIbHbIE TOUKH 3 dbopMynupOBaTh W JIOKa3bIBaTh TEOPEMBI: O
TPEYroJIbHUKA. CBOMCTBE KacaTeJIbHOM, 0 MpU3HAKE
Bnucannas u onvcaHHas KacaTelbHOM, 00 OTpe3kax KacaTeJbHBIX,
OKPYKHOCTH. 4 MPOBEAEHHBIX u3 OJIHOU TOYKHU;
Pemenue 3anau. 2 (bopMyIUpOBaTh MOHATHS LIEHTPAJILHOTO YIJia U
KonTponbnas paborta Ne 5 1 rpalyCHOM MepbI yTU OKPYKHOCTH;

dbopMynupoBaTh M JIOKa3bIBaTh TEOPEMBI: O
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BIIMCAHHOM YIJIE, O MPOU3BEICHUU OTPE3KOB
MIEPECEKAIOIIMNXCS XOPI;

(dbopMylupoBaTh M  JOKa3bIBaTh TEOPEMHI,
CBSI3aHHBIE C  3aMEyYarTeJbHbIMU  TOYKAMH
TPEyrojbHUKA: O OHCCeKTpUCEe yria M, Kak
CJIEJICTBUE, O MEepecedyeHUH OUCCEeKTpHUC Tpe-
YTOJIbHUKA;

O CEpEeIMHHOM IEpIEeHIUKYISApPE K OTPE3KY H,
KaK CJIEICTBUE, O IIEPECEUYECHHUH CEPEAUHHBIX
MEPIEHAUKYIISIPOB K CTOPOHAM TPEYrOJIbHUKA;
O  TEpPEeceYeHWH  BBICOT  TPEYTOJbHUKA;
bopMyIupoBaTh ONPENCICHUS OKPY>KHOCTEH,
BIMCAaHHOW B MHOTOYTOJIbBHUK W OIMCAHHOMN
OKOJIO MHOTOYTOJIbHUKA;

dbopMynHMpoBaTE M JOKa3bIBaThb TEOPEMBI; 00
OKPYKHOCTH, BIIMCAaHHOH B TPEYroJIbHUK; 00
OKPYXHOCTH, OIMCAaHHOM OKOJIO TPEYTrOJIbHUKA;
O CBOWCTBE CTOPOH ONHMCAaHHOTO  YEThI-
PEXYTOJbHUKA; O CBOWCTBE YIJIOB BIMCAHHOTO
YEeThIPEXYrOJIbHUKA;  pelmaTh  3aJaud  Ha
BBIYMCIICHHUE, JI0KA3aTeJIbCTBO U MOCTPOCHHE,
CBSI3aHHBIE C OKPY)KHOCTHIO, BIIMCAHHBIMU H
OIMCAHHBIMU TPEYrOJIbHUKAMHU u
YEeThIPEXYTOJIbHUKAMHU; HCCIIEI0BAaTh CBOWCTBA
KOH(UTYpaIyii, CBSI3aHHBIX C OKPYXHOCTBIO, C
MIOMOILIbI0 KOMITBIOTEPHBIX MPOrpPaMM

IHoBTOopenue. Pemenue
3ajad.
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9 kJacce

o XapakTepucTuKa OCHOBHBIX BUJIOB
4 Conepxanue Matepuaa E JESITeTbHOCTH YY€HHKa (HAa YpOBHE Y4YeOHBIX
& E Eé . JeNCTBUI)
g | 59
T T
I'naBa | X. BekTopsl. 8
1 | [TonsTue BexTOpa 2 ®opmynupoBaTh OIpeIeJIeHUs u
2 | CnoxxeHue U BEIYUTAHUE 3 WJUTIOCTPUPOBATH MOHATHS BEKTOPA, €0 JUINHBI,
BEKTOPOB KOJIJTMHEAPHBIX u PaBHBIX BEKTOPOB;
3 | YMHOXEeHHE BEKTOpa Ha 3 MOTHUBUPOBATh BBEAECHUE NMOHATUN U JICHCTBHM,
yucio. [Ipumenenune CBSI3aHHBIX C BEKTOPAaMH, COOTBETCTBYIOLIMMHU
BEKTOPOB K PEIIECHUIO IpUMepaMH, OTHOCALIMMUCA K (PU3HUECKUM
3anau BEKTOPHBIM BEJIMYMHAM;
NPUMEHSTHh BEKTOPHI U ICHCTBUS HaJl HUMH IIPU
pELICHUH T€OMETPHUECKUX 3a1a4
I'masa X. Meroa 10
KOOPAMHAT.
1 | KoopauHatsl BeKTOpa 2 OOBSCHAT W WJUIIOCTPUPOBATH  MOHSTHUSA
2 | Ilpocreiimue 3a1a4n B 2 IPSIMOYTOJIbHOM CUCTEMBbI KOOpJMHAT,
KOOpJIMHATax KOOpJMHAT TOYKM M KOOpAMHAT BEKTOPA;
3 | YpaBHEHHUS OKPYKHOCTH 3 BBIBOJIUTH M UCIIOJIB30BATh MIPU PEIICHUU 3a7au
U NIPSIMOH. GopMynbl  KOOpPAMHAT CEpeluHBbl  OTpe3Ka,
Pemenue 3anau 2 | IIMHBI BEKTOpA, PACCTOSHUS MEXAY IBYMS
Konrponbnas padora Ne 1 1 | Toukamu, ypaBHEHUSI OKPYKHOCTH U MIPSIMOii
I'nasa XI. 11
CoOTHOIIEHUS MEKILY
CTOPOHAMM M YIJIaMH
TPeyroJbHUKA.
CxaasipHoe
Npou3BeeHue
BEKTOPOB.
1 | Cunyc, KocUHYC, TAHT€HC 3 dopmyIrpoBaTh u WTIOCTPUPOBATh
yriaa CooTHOLEHUs ONpEJCIICHUs] CUHYCa, KOCHMHYCa U TaHIE€HCa
2 | MEeXIy CTOPOHAMH H 4 yriaos ot 0 1o 180°;
yIJIaMU TPeyrojbHUKa BBIBOJIUTH  OCHOBHOE  TPUTOHOMETPUYECKOE
CxkanspHoe MpOU3BEICHHE ’ TOXJIECTBO u (hopMyIibl IIPUBEJICHNS,
3 | BEKTOpOB dbopMynMpoBaTE M JIOKa3blBaTb  TEOPEMBI
Pemenue 3anau CUHYCOB M KOCHUHYCOB, MPHUMEHSTh HUX TNpHU
Konrpomnbnas padora Ne 2 1 PELICHUH TPEYTOJIbHUKOB;
1 OOBSCHSTE, Kak HCIOJIb3YIOTCS
TPUTOHOMETPUUECKHE bopmyIb B
U3MEpUTENIbHBIX ~ paloTax Ha  MECTHOCTH;

bopMynHpOBaTh ONpPENENCHHUs yIrila MEXAy
BEKTOPAaMM U  CK&JIAPHOTO  IPOU3BEACHUS
BEKTOPOB;

BBIBOJIUTH (DOPMYITy CKaJSIpHOTO MPOU3BENECHUS
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yepe3 KOOpAHWHATHl BEKTOPOB; (OPMYIHPOBATH
u OOOCHOBBIBaTh YTBEPXKIEHHE O CBOICTBax
CKaJIIPHOI'O IIPOU3BE/ICHUS;

UCIIOJIb30BATh CKaJIsIpHOE MIPOU3BEICHUE
BEKTOPOB IPH PEIICHUH 3324

Inasa XII. Jnuna 12

OKPY:KHOCTH M IJIOLIAb

Kpyra.

1 | IlpaBunbHbIC 4 dopMyaHpoBaTh OMNpEIesieHHe MPaBUIHHOTO
MHOTOYTOJIBHUKY [[nnHa MHOTOYTOJIbHUKA;

2 | OKpY)XKHOCTH U TUIOIIAh 4 dbopMyaupoBaTh W JIOKa3bIBaTh TEOPEMBI 00
Kpyra OKPY)KHOCTSIX, ONHMCAHHOH OKOJIO MPaBHIILHOTO
Pemenue 3anau 3 MHOTOYTOJJbHUKa ¥  BIIMCAaHHON B  HEro;
Konrponsnas padora Ne 3 1 BBIBOAWTh M HUCHOJB30BAaTh (QOPMYINBI IS

BBIUMCIICHUS IO MIPaBUJILHOTO

MHOTOYTOJIbHUKA, €ro CTOPOHBI W paauyca

BIIMCAHHOU OKPYXHOCTH;

pemiath 3aaydl Ha TOCTPOCHHE IPABHIBHBIX

MHOTOYT'OJIbHUKOB;

OOBSCHATh TMOHSATHS JUIMHBI OKPY)XHOCTH U

IUIOIIA/IA KPYTa;

BBIBOJIUTH (DOPMYIBI JUISl BBIYMCIICHHS JITUHBI

OKPYXKHOCTH U JUITMHBI TYTH, TUIOIIAIU Kpyra u

TUTOIIAN KPYTrOBOTO CEKTOPA;

MPUMEHSITh 9TH (GOPMYJIIBI IPHU PEIICHUH 33724
I'nasa X1, IBu:kenus. 8

1 | Ilonarue ABMXEHUS 3 OOBACHATD, YTO TAKOE OTOOpPAKEHHE TITIOCKOCTH

2 | ITapamnenbHBIH TIEpeHOC U 3 Ha ce0sd W B KAaKOM Ciydae OHO Ha3bIBAeTCS
HOBOPOT JIBUKEHUEM TUIOCKOCTH; OOBACHATH, YTO TaKOE
Pewenne 3amau 1 oceBass CUMMETpUs, LEHTPAJIBbHAS CHUMMETPHSI,
KonTponbnas pabota Ned 1 napaieNIbHbI IEPEeHOC U TOBOPOT;

00OCHOBBIBaTh,  YTO  OTH  OTOOpaXKECHHUS
MJIOCKOCTH Ha ce0s SBISIOTCS JIBHKEHUSMU;
OOBSACHATH, KAKOBA CBS3b MEXKIY ABWKCHUSIMH U
HAJIOXKCHUSIMH,
WJUTIOCTPUPOBATH OCHOBHBIC BHUJIBI JIBI)KECHUH, B
TOM YHCJIE C TOMOILIbI KOMIBIOTEPHBIX
IporpaMM
I'naBa X1V. HauanabHble 8
cBeJeHUs U3
cTepeoMeTPUH
1 | MHOrorpaHHUKH. 4 OOBACHATH, UYTO TaKO€ MHOTOTPaHHHK, €ro
2 | Tena u MOBEPXHOCTHU 4 rpanu, péOpa, BEpIUIMHBI, AUArOHANW, KaKOU

BpaIllCHUS

MHOTI'OTpaHHUK HAa3bIBA€TCA BBIITYKIIBIM, 4YTO
Takoe N-yrojbHas TMpu3Ma, €€ OCHOBaHMUS,
OokoBble TrpaHM U OokoBble pEOpa, Kakas
npu3Ma  HasblBaeTCsl  MpsIMOM M Kakas
HaKHOHHOfI, 4YTO TAaKOC€ BBICOTA NPU3MBI, KaKasd
IpU3Ma Ha3bIBAETCS  IMapajuleenuneioM U
KaKou napauIeIenuIea Ha3bIBACTCS
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MPSIMOYTOJIBHBIM;
dbopMyaupoBaTh U 00OCHOBBIBATH YTBEPKIACHUS
O CBOWCTBE JMAroOHAJIECH MapajulesIeNUIeNa U O
KBajpare JaroHanu MPSIMOYTOJIBHOTO
napajiesienunea; 00bACHATh, YTO TAKOE 00BEM
MHOTOTPaHHHMKA; BBIBOAUTH (C  MOMOIIBIO
npuanuna KaBameepu) Qopmyny o0béMa
MPSIMOYTOJIBHOTO NapaJuIeIenue1a;

OOBSICHATh, KaKOW MHOTOTPAaHHUK Ha3bIBACTCS
MUPAMUJION, YTO TaKoe OCHOBaHHE, BEpIINHA,
OokoBBIe TpaHH, OOKOBBIE pEOpPa M BBHICOTA
NUpaMHJIbI, Kakas NMUpaMuja Ha3bIBaeTCs Ipa-
BUJILHOW, YTO Takoe amodeMa MpaBUIbHOU
NUpaMUIbI, TPUBOIUTH (opMmyny o0bEMa
MUPAMHU/IBI,

OOBSCHSTS, Kakoe TEJo Ha3bIBACTCS
WIMHAPOM, YTO TaKO€ €ro OCh, BBICOTA, OCHO-
BaHUsA, paauyc, OOKOBas  IMOBEPXHOCTD,
oOpa3yromme, pa3BepTKa 00KOBOI
MOBEPXHOCTH, KaKUMH dbopmynamu
BBIpAXAlOTC O00bEM M IUIOWAAb OOKOBOM
MOBEPXHOCTHU IIMIIMH]PA;

OOBSICHATh, KAaKOE TEJO HAa3bIBACTCS KOHYCOM,
YTO TaKO€ €ro OCh, BBICOTA, OCHOBaHUE, OOKOBast
MMOBEPXHOCTh, 00pa3yrolue, pa3BepTka OOKOBOM
MOBEPXHOCTH, KaKUMH dbopmynamu
BBIDOKAIOTCS 00BEM KOHyca H  IUIOMIANb
OOKOBOI TOBEPXHOCTH;

OOBSICHATh, Kakas TOBEPXHOCTh Ha3bIBACTCS
cdepoil U Kakoe TelOo Ha3bIBAETCS LIAPOM, UTO
Takoe JauamMeTp u paauyc cdepsl (mapa),
KakuMH (OpMyllaMu BBIpAXKAIOTC 00beM Iapa
U 1016 chephl;

n300paxkaTb M pacro3HaBaTh Ha PHUCYHKAX
NpU3MY, TTapajuIeNenune1, TUpaMHIy, HTHHID,
KOHYC, L1ap

006 akcuomax 2
IUIAHUMETPUH
IHoBTOpenue. Pemenne 11

3aga4v
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13.

PEKOMEHJALHUHA 11O OCHAINEHUIO YYEBHOI'O ITPOLECCA

HOpMaTI/IBHLIe AOKYMEHTDBI

denepanbHbIA TOCYIapPCTBEHHBIN CTaHAAPT OOIIEro CpeTHero 00pa30BaHUsL.
[TpumepHbIe mporpamMMsl 1o y4eOHbIM npeaMeram. MaremaTuka. 5S—9 Ki1acchl.

yqeﬁHO'MeTOHH‘IeCKHﬁ KOMIIJIEKT

I'eomerpus: 7—9 xiu. /JI. C. Aranacan, B. ®@. byry3os, C. b. Kagomnies u ap. — M.:
[Tpocsemenue, 2018.

3ue b. I. I'eomerpusi: aumakt. marepuaisl: 7 ki / b. I'. 3uB, B. M. Meiinep. — M.:
[Tpocsemenue, 2004—2018.

3ue b. I. I'eomerpusi: aumakt. matepuaisl: 8 k. / b. I'. 3uB, B. M. Meiinep. — M.:
[Tpocsemenne, 2006—2018.

3ue b. I. T'eomerpust: auaakt. matepuansl: 9 k. / b. I'. 3uB. — M.: [IpocsenieHue,
2004—2018.

Wzyuenue reometpuu B 7, 8, 9 kitaccax: METOJ], peKoMeHauu: KH. 1uist yuurens / JI. C.
AtanacsiH, B. @. Byty30s, 0. A. I'nazkos u ap. — M.: [Ipocemenne, 2003—2011.
Muwenko T. M. T'eomerpus: Temarudeckue tectel: 7 ki / T. M. Mumenko, A. /.
braunakoB. — M.: IIpocBemnienune, 2008— 2018.

Muwenko T. M. T'eomerpusi: temarudeckue tectol: 8§ ki / T. M. Mumenko, A. /.
banakoB. — M.: IIpocBemienune, 2008— 2018.

Muwenko T. M. T'eomerpus: Temarudeckue tectol: 9 ki / T. M. Mumenko, A. /.
bnaunakos. — M.: IIpocBemienue, 2008 - 2018.
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2005.
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. Kokcemep I'. C. M. Beenenue B reomerputo / I'. C. M. Kokcerep. — M.: Hayka, 1966.
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II. C. MoaenoB. — M.: Breicmag mixona, 1960.
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HImeiineays I'. Cro 3agau / I. [llteiiaray3. — M.: Hayka, 1986.

Hayunas, nayuno-nonynapuasn, ucmopuyeckas iumepamypa
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HeM. — 3-¢ m3a1. — M.: Emutopuan YPCC, 2010.

Beiinp I'. Cummerpus / I Beiins. — M.: Hayka, 1968.

I'aponep M. Maremarndeckue HoBesutbl / M. I'apaaep. — M.: Mup, 2000.
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I'eomerpus / II. C. Anekcangpo, A. W. Mapkymesuu, A. . XunumH. — M.:
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