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I. Hoacnumenovnana 3anucka.

PabGouass mporpamma mo reomerpuu I 9 Kiacca paspaboTaHa ¢ y4eTOM TpeOOBaHH
benepanbHOro KOMIOHEHTA TOCYAAPCTBEHHOrO CTaHAapTa 00IIero o0pa3oBaHUS U B COOTBETCTBUU C
aBTOopckoil mporpammoin A.I'. Mep3nsk, B.b. Ilononckuit, M.C. fxup, E.B. byuko (Maremaruka:
nporpammsl : 5-9 knaccel A.I'. Mep3nsak, B.b. [Tononckuit, M.C. Skup, E.B. Byniko /. — M. : Benrtana-
I'pad, 2013. — 112 c.) B He#l Takke Y4YUTHIBAIOTCS OCHOBHBIC HJIEHM M TOJIOKeHUs lIporpammbl
pa3BUTHA U (POPMUPOBAHUS YHUBEPCAIBHBIX yU4EOHBIX NEHCTBUIl I OCHOBHOTO OOIIEro o0pa3oBaHUs
KOTOpbIE 00eCTIeuynBaIOT (POPMHUPOBAHKIE POCCUICKON TPaXKTAHCKOW UICHTHYHOCTH, KOMMYHUKATHBHBIX
KaueCTB JINYHOCTHU U CIIOCOOCTBYIOT (POPMHUPOBAHUIO KIIFOUEBOM KOMIIETEHIIUN — YMEHUs YUUMbCA.

VYuebuuk «I'eomerpust 9» OpHEHTHPOBAH Ha pEAM3ALUI0 CUCTEMHO-IAEATEILHOCTHOTO MOIX0/a,
KOTOPBIM TO3BOJUT OOECHEUYUTh aKTUBHYIO Yy4eOHO-TIO3HABATEIbHYIO AESITEIbHOCTH OO0YyYarolIMXCs.
VYdYeHUK CTAaHOBHUTCS aKTHBHBIM CYOBEKTOM OOpa30BaTENbHOIO IpOIecca, KOTOPBIA MpuoOperaert
NeSITeNIbHOCTHYIO HampaBieHHOCTh. [Ipu 3TOoM coxmepkaHue y4yeOHHMKOB IO3BOJSIET HCIIOJIB30BATh
pa3zHooOpa3Hbie (OPMBI 0OYUYCHHS: 3TO paboTa yJamuxcsl B mape, rpymre, MIPUMEHEHHE COBPEMEHHBIX
(B ToM umcine UHGOPMAIMOHHBIX) TEXHOJOTMA OOYy4eHHs, MPOEKTHas JIEeSATeNIbHOCTh YYallluXcs,
HMEIOLIas BXKHOE MPAKTUYECKOE 3HAUYEHUE.

CopepxaHue U METOJMYECKUN amnmapaT Y4eOHHUKOB CIIOCOOCTBYIOT (DOPMHUPOBAHUIO Y YUALTUXCS
JUYHOCTHBIX,  METAlpEJMETHBIX, TMPEIAMETHBIX  pEe3yJabTaTOB  OOY4YEHHS, COOTBETCTBYIOIINX
TpeboBanusiM DenepanbHOr0 rocyAapCTBEHHOr0 00pa30BaTENIbHOTO CTaHAapTa OCHOBHOTO OOIIEro
oOpa3oBaHwUs.

[IporpaMMa BBIMOJIHSIET 1BE OCHOBHBIE (DYHKIIUU.

HNudopmanuonHo-meTroauyeckass (QyHKIUS MO3BOJSET BCEM YYaCTHHKAM 00pa30BaTEIbHOTO
mpolecca NoayYUTh MPECTaBICHUE O HENsAX, COAepKAHUH, 00IIel CTpaTeruu 00y4eHusl, BOCIIUTAHUS U
Pa3BUTHSI YUAIIUXCS CPEJICTBAMH JAHHOTO YUE€OHOTO MpeIMeTa.

Oprasnu3anoHHO-IVIAHUPYIOIAs (QYHKIHS TpeIycMaTpUBAET BbIAENIEHUE 3TAlloB OOYYEeHHS,
CTPYKTYpUpOBaHHE Yy4eOHOTrO MaTepHuala, OIpENeJIeHHE €ero KOJMYECTBEHHBIX M KadeCTBEHHBIX
XapaKTePUCTHUK Ha KaKJIOM U3 3TaIlOB.

OTnUYMTENBHBIMU YePTaMU JAHHOH TPOTPaMMBI SBISIETCS Pa3HOYPOBHEBBIHN MOJIX0OA B 00Y4EHUHN
MaTeMaTHKe, MpU KOTOPOM KaxJbli o0Oydaroluiics HMMeeT BO3MOXHOCTb OBJaJeTh Y4eOHBIM
MaTepuajioM B 3aBHCUMOCTH OT €ro CIIOCOOHOCTeH ¥ HWHAMBUAYAJIBHBIX OCOOCHHOCTEH.
Pa3HOypoBHEBBIN 1MOXOJ B OOY4YEHHUH MO3BOJSET CO3JaBaTh CUTYAIMIO YCIEIIHOCTU JUIS KaXkJOro
o0yuarolero, MoBbIIaeT Y4eOHYI0 MOTHUBALIUIO U HHTEPEC K MIPEIMETY.

Copep:xaHnie pa3sHOYpPOBHEBOTO OOyuYeHUs oOecleuynuBaeTcs JIelieHneM y4eOHOro Marepualia Ha
7B YPOBHSI:

- 0a30BbIi YpPOBEHB;

- pacIIUpPEHHBI ypOBEHb, OCHOBAHHBIM Ha 0a30BOM YPOBHE, YIIyOJIIOIIUN €ro COAep)KaHue C
BKJIFOYEHHEM JIOTIOIHUTENBHOTO y4eOHOro MaTepuaa, He MpeayCMOTPEHHOTIO CTaHJapTaMH.

KypcuBoM BbleneH MaTepuan MOBBILIEHHOTO YPOBHS CIOKHOCTH, KaK B TEOPETUYECKOM YacTH
IIPOrpaMMBbl, TaK U B NPaKTUYECKOW. J[aHHBIM MaTepuan MOJIEKUT U3YUEHHIO, HO HE BKIIIOYAETCS B
TpeOOBaHUS K YPOBHIO IOJATOTOBKU O0YUYaIOIUXCS.

IIpenogaBanne reomeTpun B 9 KJilacce MpeAIoyaracTcs BECTH Ha IOBBIILIEHHOM YPOBHE
[ToBbIlIEHHBIH YpOBEHB IMpernoJaBaHusl 00ecreynBaeTcs -pacCMOTPEHUEM JOMOIHUTENBHBIX BOIPOCOB
TEOpUU- BHEBINIMCAHHAS OKPY/KHOCTD, MIOCTPOCHHE NMPABUJIBHBIX MHOTOYI0JIbHUKOB, IPMMEHEHHUE
MeT0/a KOOPANHAT K pPellleHUI0 3a1a4.

Ha ypokax reomeTpuy moBbIIIEHHBbIl YPOBeHb TNpENogaBaHUU OyJIeT JOCTUTAThCS TaK ke 3a
CUeT:

- peleHus pa3HOOOPa3HbIX KIIACCOB 3ajjay MOBBIIIEHHOT'O YPOBHS M3 Pa3IMUHBIX Pa3JIesioB Kypca,
TPeOYIOMKX MOUCKA ITYTH U CIIOCOOOB PEIICHNS,

- HCCIIEJIOBATENIbCKOM 1eATENIbHOCTBIO, IPOBEICHUEM IKCIIEPUMEHTOB, 0000IIEH S, TOCTAHOBKH U
(dbopMynMpoBaHUs HOBBIX 3a/1a4, pelIeHneM 3a1ad u3 paszaena «Habmroxaiite, pucyiite, KOHCTpyUpyure,
banTazupyiTe»



- IOCTHXKEHHUS SICHOTO, TOYHOT'O, TPAMOTHOTO M3JI0KEHHS CBOMX MBICIICH B YCTHOW U MUCHMEHHOM
peun, UCIOJIb30BaHUU PA3JINYHBIX S3bIKOB MAaTEMAaTUKH (CJIOBECHOTO, CHMBOJIMYECKOT0, Ipa)uyeckoro),
CBOOOHOTO IIEpeX0/1a C OHOTO S3bIKa Ha APYTOM ISl MIUTIOCTPALIMH, HHTEPIPETAIlH, apTYMEHTAIUHN U
JI0Ka3aTeNbCTBA;

- TPOBEJCHUS JOKA3aTeNbHBIX pPACCYXKICHUH, apryMEHTAallMM, BBIABM)KCHUS THUIIOTE3 U HX
00OCHOBAHUS IIPU PEIICHUH 3a/1a4 [TOBBIIIEHHON CII0KHOCTH;

- TIOMCKa, CHCTeMaTH3alus, aHaIW3 H KiIacCUpUKAIKMs HHPOPMALUU, MCIOJIb30BaHHE
pa3sHOOOpa3HbIX HMH(OPMAIIMOHHBIX HMCTOYHUKOB, BKJIIOYas YYEOHYI0 U CIpPaBOYHYIO JIUTEpaTypy,
COBpPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHH B IPOSKTHOH 1S TETBHOCTH.

- IIOMCKOM, CHCTeMaTH3allMed, aHanu3 W Kiaccupukanueid HHQOpMaUK, HCIOIb30BaHUEM
pa3HooOpa3HbIX HMH(OPMAIIMOHHBIX HMCTOYHUKOB, BKIIOYas y4yeOHYIO M CIPABOYHYIO JIUTEPATypYy,
COBpPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJOTHH B IPOEKTHOH J1eATENBHOCTH Kypca.

II. Odwan xapakmepucmuka yueonozo npeomema «I'eomempun»

[IpakTuyeckas 3HAYMMOCTh LIKOJBHOTO Kypca reoMeTpuu 9 Kiacca COCTOUT B TOM, YTO
IpEeIMETOM €€ H3Yy4eHHUs SIBIIAIOTCS IPOCTPAHCTBEHHbIE ()OPMBI M KOJIMYECTBEHHBIE OTHOILIEHUS
peanbHOrOo Mupa. B coBpeMeHHOM oO0ImIecTBE MaTeMaTHUECKash MOJArOTOBKA HEOOXOaMMa KaKIOMY
YeJIOBEKY, TaK KaK MaTeMaTHKa IPUCYTCTBYET BO BCeX cdepax 4eJ0BEUECKON AEATeIbHOCTH.

['eomerpus sBIsIETCS OAHMM W3 OMOPHBIX IIKOJBHBIX TPEIMETOB. | eoMeTpuyeckue 3HAHUS
HEOO0XOAUMBI JUI U3Y4EHUS IPYTUX IIKOJIBHBIX AUCHUILINH ((u3uka, reorpadus, Xumus, UHHopMaTHKa
U ap.).

OnHOI U3 OCHOBHBIX LiesIel U3yYeHUs TEOMETPHH SBISCTCSA PA3BUTHE MBIIIJICHUS, TIPEXKJIE BCErO
¢dbopmupoBaHue aOCTPaKTHOTO MBIIUIEHH. B mporiecce n3ydeHust reoMeTpu GOpMUPYETCS JTOTHUECKOE
U aNrOpPUTMHUYECKOE MBIIUICHHE, a TaKXKe TaKhe KayecTBa MBIIUICHUs, KaK cuja U TUOKOCTb,
KOHCTPYKTUBHOCTh M KPUTHYHOCTH. /[l amanTanuu B COBPEMEHHOM HH(OPMALMOHHOM OOIIecTBE
BaXHBIM (DakTOpoM siBIseTcs (OPMUPOBAHME MATEMAaTHUYECKOTO CTHJIS MBIIUICHHS, BKIIOYAOLIETO B
ceOsT MHIYKIMIO U JICTYKINIO, 00OOIICHHEe W KOHKPETH3AIMI0, aHAJIU3 U CHHTE3, KJIACCU(UKAIHUIO H
cucTeMaTH3alnio, abCTparupoBaHUE U aHAJIOTHIO.

OOydenue reoMeTpuu Ja€T BO3MOXKHOCTh INKOJBHUKAM HAyYUThCS IIJIAHUPOBATH CBOIO
JesTeNbHOCTb, KPUTUYECKU OLIEHHWBATh €€, MPUHUMATh CaAMOCTOSITEIbHbIE PELIeHUs, OTCTauBaTh CBOU
B3TJISIIIBI U YOIKICHUS.

B mpouecce wu3ydeHuss TreoMeTpUM MIKOJIBHMKM YYaTCsi H3jaraTb CBOM MBICIH SICHO U
MCYEPITBIBAOIIE, TPHOOPETAIOT HaBBIKK YETKOTO U TPAMOTHOTO BBIITOJTHEHHUS MAaTEMaTUIECKHUX 3aIHCeH,
IpU 3TOM HCHOJb30BAHUE MATEMaTHYECKOTO s3bIKa MO3BOJISET pa3BUBaTh y Yy4alllUXCs I'PaAMOTHYIO
MUCHMEHHYIO U YCTHYIO PEYb.

3HaKOMCTBO C HUCTOpHMEH pa3BUTUS TEOMETPUM Kak Hayku GOpMHpYeT Yy ydamuxcs
npeJcTaBieHne 00 anredpe Kak 4acTH O0IIeUYesIOBEYECKON KYIbTYPHI.

3HayMTeNbHOE BHUMaHHE B M3JIO)KEHHMM TEOPETHYECKOTO MaTepualla Kypca YJIeNsercss ero
MOTHBAIIMH, PACKPBITHIO CYTH OCHOBHBIX MOHSTHM, WaAeH, MeTofoB. OOyueHHe NMOCTPOEHO Ha Oasze
TEOPUM Pa3BUBAIOLIETO OOYUYEHHs, YTO JOCTHTaeTcs OCOOEHHOCTSAMH H3JI0KEHHUS TEOPETUYECKOIro
MaTepuajia U YINpaXHEeHWsSMHU Ha CpaBHEHHE, aHaJH3, BBIICICHHE TJIABHOTO, YCTAaHOBJICHHE CBS3EH,
Kiaccuukanuio, 00001eHne 1 cucreMaTusanuo. Oco60 akKIEHTHPYIOTCS COJepKATEIbHOE PACKPBITHE
MaTeMaTHYECKUX TOHSATHH, TOJKOBAHWE CYIIHOCTH MAaTeMaTHYeCKUX METOJOB, M OONacTH WX
NPUMEHEHHS, JIEMOHCTpAIMsl BO3MOXXHOCTH NPUMEHEHHS TEOPETHUECKUX 3HAHMHA JJIs pelIeHus
pa3sHOOOpa3HBIX 3a7a4d TPUKIAIHOTO Xapaktepa. (Oco3HaHWE OOMIEro, CYMIECTBEHHOTO SIBIISIETCS
OCHOBHOH 0a30il 1Js1 pelieHus] TUIOBBIX YHpaXHEHUH, BakHO MpHUBOAMTH JeTalbHbIE MOSICHEHUS K
PEIICHHUIO THITOBBIX YIPAXKHEHUH. DTUM PacKpPBIBAETCS CYTh METO/IA, TIOAX0/1A, MPEJIaraeTcs aropuT™
WIM 3BPUCTUYECKAs CXEeMa peIleHUs YIpakKHEHUH omnpenenéHHOro Tuma PackpbiBas BHYTPEHHIOIO
rapMOHUIO MaTEeMaTHKH, GOPMHPYST MOHUMAaHUE KPACOTHI M U3SIIIECTBA MATEMATHIECKUAX PACCYKICHUH,
CIOCOOCTBYS BOCIIPHATHIO T€OMETPUYECKUX (HOPM, YCBOCHHUIO MOHATHUS CUMMETPHH, T€OMETPUSI BHOCUT
3HAYUTENBHBIA BKJIAJl B 3CTETHUECKOE BOCHHTaHWE ydamuxcsa. E€ m3yueHue pa3BuBaeT BOOOpaKeHHE
IIKOJIbHUKOB, CYIIIECTBEHHO 00OTalaeT ¥ pa3BUBaET UX MPOCTPAHCTBEHHbIE IPECTABICHHUH.
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II1. Onucanue mecma yueonozo npeomema «I'eomempusn» ¢ yuednom nnamne

B coorBerctBUM ¢ TpebGoBaHuaMu DenepalbHOTO TOCYAapCTBEHHOTO 00pa30oBaTeNbHOTO
CTaHJIapTa OCHOBHOTro o01iero oopasoBanus npeamer «I'eomerpusi» uzydaercs ¢ 7-ro mo 9 -it kiacc.
CornacHo (denepansHOMy 0a3ucHOMY yueOHOMY TuiaHy U yaeOHomy iany MBOY «OOIL Ne 15» r.
VYnan-Y 13 Ha u3yyeHue reoMeTpuu B 9-M Kiacce OTBOAUTCS 68 yacoB, U3 pacuera 2 yaca B HEJIENIIO.

1V. /luunocmuole, memanpeomemusie U nPeOMemHbvle Pe3YibmMamsl O0CEGOCHUA COOEPHCAHUA
Kypca ceomempuu 9 Knacca.

W3yuenne reoMeTpuu MO AAHHOW IMpOorpamMme CrnocoOCTBYeT (OPMHPOBAHUIO Y YHALIHXCS
JIMYHOCTHBIX, MeTanpeJIMeTHbIX WU MNpeJIMETHbIX pPe3yJbTaTOB OO0Yy4YEHHS, COOTBETCTBYIOLIMX
TpeOOBaHUAM (eepaIbHOI0 roCyIapCTBEHHOIO 00pa30BaTENbHOIO CTaHIapTa OCHOBHOTO OOIIEro
oOpasoBaHus.

Jluunocmmuuie pezyromamot:

1) BocmUTaHHE POCCHUICKOM TpakJaHCKOM HIEHTUYHOCTH; NATPUOTH3MA, YBAXKEHHUS K
OTteyecTBy, OCO3HAHHUS BKJIaa OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHUE K YUYEHHUIO, TOTOBHOCTh W CIIOCOOHOCTH OOYYaIOIIUXCS K
CaMOpa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBALIMU K 00YUEHHUIO U TO3HAHUIO;

3)  oco3HaHHBIA BHIOOpP U TMOCTPOCHHE JajbHEHIIed  WHAUBUAYAIbHOW TPACKTOPHH
oOpa3zoBaHusl Ha 0a3e OPUEHTUPOBKH B MUpe Mpodeccuil u mpodecCHOHATBHBIX MPEINOYTEHUH ¢
y4€TOM YCTOMYMBBIX T[I03HABATEIbHBIX HMHTEPECOB, a TaK >X€ Ha OCHOBE (OPMUPOBAHUS
YBaKUTEIBHOTO OTHOILIEHUS K TPY/y, Pa3BUTHE OMbITA YUYaCTUS B COLUAILHO 3HAYUMOM TPY/IE;

4) yMeHHe KOHTPOJIMPOBAThH MPOIIECC U Pe3yNbTaT yueOHOW U MAaTEeMAaTUYECKOM IeATEIbHOCTH;

5)  KpUTHYHOCTh MBIIUICHUS, WHHUIIMATHBA, HAXOAYUBOCTb, AKTUBHOCTb MPHU PEHICHUH
MaTeMaTHYeCKUX 3a7au.

Memanpeomemmnule pe3yibmamol:

1) ymeHHe caMOCTOSITENIbHO OMPENENITh IeJId CBOEro O0y4YeHUs, CTaBUTh U (HOPMYyIUPOBATH
s ceOs HOBbIE 3agaud B yu€Oe, pa3BUBaTh MOTHBBI M HWHTEPECHl CBOCH IMO3HABATEILHOU
NeSITeNIbHOCTH;

2) yMEHHME COOTHOCHUTH CBOM JEHCTBUSI C TUIAHHUPYEMBIMH pe3yibTaTaMH, OCYIIECTBIISITH
KOHTPOJIb CBOEH JAESITETbHOCTH B MPOLIECCE NOCTIKEHUS Pe3yabTaTa, ONPeeNsiTh CIIOCOOBI IEHCTBUS
B paMKax MPEe/JI0KEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTHUPOBATH CBOU JCHCTBHUS B COOTBETCTBUU
HW3MEHSIOLIENCS CUTYaLlUE;

3) VYwmeHuwe ompenensaTh TMOHSATHSA, CO37aBaTh OO0OOIIEHUs, YCTaHABIWBATh AHAJIOTHH,
KJIaCCU(UIIUPOBATH, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS M KPUTEPHHU I KIIaCCUDUKALINYL;

4) yMeHHE€ yCTaHABJIMBATh MPUYUHHO- CJICJACTBEHHBIC CBSI3U, CTPOUTH JIOTUUECKHUE PACCYKICHUS,
YMO3aKJIIOUeHUs ( HHIYKTUBHOE, IETYKTUBHOE, [0 AaHAJIOTUH) U JIENIaTh BBIBOIBI

5) yMeHHue WLTIOCTPUPOBATh M3YyUCHHBIE MOHATHUS U CBOWCTBa (UTYp, OMPOBEPraTh HEBEPHBIC
YTBEPKICHHS

6) pa3BUTHE  KOMIIETEHTHOCTM B  O0JAacTH  MCHOJb30BaHUS  HMH(OpPMalMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHUH;

7) mnepBOHaYaNIbHBIC MIPEACTABICHUS O UJIEIX M METOJaX MaTeMaTUKU Kak 00 yYHHUBEPCAIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEACTBE MOJICTIMPOBAHUS SBIICHUN U MTPOIIECCOB;

8) ymeHue BUIETh MAaTEMaTHYECKYIO 3aJady B KOHTEKCTE MPOOJIEMHOW CUTYyallMu B JIPYTUX
JUCLUIUIMHAX, B OKpYKalolen KU3HU;

9) yMeHHme HaXOJUTh B PA3IMYHBIX UCTOUYHHUKAX HH(POPMAIHIO, HEOOXOAUMYIO IS PEIICHUS
MaTeMaTHYECKUX MPoOIIeM, U MPEACTABIATh €€ B MOHATHON (hopMe, IPUHUMATh PEIICHHE Y YCIOBUIX
HEMOJIHOM MM U30BITOYHON, TOUHOW MJIIM BEPOSITHOCTHOM MH(OpMaLINK;

10) YMeHue moHUMATh U UCIOIB30BaTh MaTEMaTHYECKHE CPEJCTBA HATISTHOCTU (Tpadukw,
TaOJIHUIIBI, CXEMBI | JIP.) JUTSl ULTIOCTPAIIMW, HHTEPIPETAIUH, apTyMEHTAIIUN;

11) ymeHHWe BBIIBUTaTh THIOTE3bl MPHU PEIICHUM 33Jayd, MOHMMATh HEOOXOAUMOCTH HUX
MIPOBEPKHU;



12) nNOHMMaHuEe CYIIHOCTH QJITOPUTMHUYECKHX MPEANMCAHUA M yMEHHE NEHCTBOBaTh B
COOTBETCTBHH C MPEATI0KEHHBIM aJIrOPUTMOM.

Ilpeomemmnuie pe3ynromamot:

1) oco3HaHue 3HaYEHHS] TEOMETPUH B IIOBCEHEBHOM KU3HU YEJIOBEKA;

2) mTpeACTaBICHHE O TEOMETPUHU Kak chepe MaTeMaTH4eCcKO NesTeNbHOCTH, 00 JTamax eé
pa3BUTHSA, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS LIUBUIU3ALINH

3) pa3BuTHe yMeHHE pPabOTaTh C y4eOHBIM MATEMATHUYECKUM TEKCTOM ( aHAIU3HPOBATH
U3BJIEKATh HEOOXOAUMYIO HH(POPMAIINIO), TOYHO U TPAMOTHO U3JIaraTh CBOU MBICIIH C TPUMEHEHUEM
MaTeMaTHYeCKOM TEPMHHOJIOTUM ¥ CHMBOJIMKHM, TPOBOJIUTH KJIACCH(PHUKAIMIO, JIOTHMYECKHUE
000CHOBaHHS;

4) BrageHve 6a30BBIM NOHATUITHBIM aIIapaTOM IO OCHOBHBIM pa3zeiiaM COJICpyKaHHS;

5) cucremaTuueckue 3HaHUS O GUTYpax U UX CBOWCTBAX;

6) NpaKTUYECKU 3HAUMMBbIE T€OMETPUUECKHE YMEHUS U HABBIKU, UX NPUMEHEHHUE K PEIICHUIO
reOMETPUUYECKUX U HETEOMETPUUYECKUX 3a/au, MPEArnoaraoliee yMeHus:

¢ 1300pakath (PUTypHI HA TUIOCKOCTH,

® ICTIOJIb30BaTh T€OMETPUUECKHI SI3BIK JIJIS1 OMMCAHUS MPEMETOB OKPYKAIOIIETO MUPA;

® U3MEPATH ITMHBI OTPE3KOB, BEJIMYUHBI YTIIOB.

® pacro3HaBaTh U H300pakaTh paBHbBIC (PUTYPHI;

® BBINOIHITH IOCTPOCHHE TEOMETPUUECKUX (PUTYP C TTOMOIIBIO [IUPKYIIS U JTUHEHKY;

® YUTATh U UCIOJIH30BATh HH(OPMALIHIO, IPEACTABICHHYIO HA YePTEKaxX U CXeMax;

® IIPOBOJIUTH MPAKTHUECKUE PACUETHI;

V. l{eau Kypca:

N3yuenue reomerpun B 9 Kiacce HalpaBJI€HO HA JOCTUKEHHUE CIENYIOIIMX LENEH:

1) B HanpaBJIeHUM JUYHOCTHOTO Pa3BUTHS

* pa3BUTUE JIOTUYECKOTO W KPUTHUECKOIO MBIIUIEHUS, KYyJIbTYpbl pPEYH, CIOCOOHOCTU K
YMCTBEHHOMY SKCIIEPUMEHTY:;

* (opMupoBaHUe y ydammxcs WHTEIUIEKTYaJbHOW YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOJI0JICHUIO MBICIUTENBHBIX CTEPEOTUIIOB, BBITEKAIOIINUX U3 OOBIIEHHOTO ONBITA;

* BOCHHMTAaHUE KAa4yeCTB JMYHOCTH, 00ECHEUMBAIONIMX COLUAIBHYI0O MOOMIBHOCTH, CIIOCOOHOCTBH
MIPUHUMATh CAMOCTOSITENIbHBIE PEIICHNUS;

* (opMupoBaHHE KayecTB MBIIUICHHUS, HEOOXOAUMBIX JUIs aJanTallud B COBPEMEHHOM
nH(}OPMaLIOHHOM OOLIECTBE;

* pa3BUTHE UHTEpeca K MaTeMaTHYECKOMY TBOPUYECTBY U MaTEeMaTHYECKUX CIIOCOOHOCTEH;

2) B MeTanpeaMeTHOM HANpaBJIeHUH

* (hopMupoBaHME NPEACTABICHUH O MaTeMaTHKe KaK YacTH OOILIeuerIoBEeYeCKON KYIbTYphl, O
3HAYUMOCTH MaTEMaTHKHU B Pa3BUTHH LIMBUIN3ALMU U COBPEMEHHOIO OOIIECTBA;

* pa3BUTHE MPEJCTABICHUA O MaTeMaThke Kak (opMe onucaHus W METOAe MO3HAHUA
NeHCTBUTENBHOCTH, CO3/JaHUE YCIOBHUH Uil IPUOOpPETEHHS IEPBOHAYAIBHOIO OIbITa MAaTEMAaTUYECKOTO
MOJIETTUPOBAHUS;

* (QopmupoBaHue OOMMX CHOCOOOB WHTEIJIEKTYaJbHOM JEATENbHOCTH, XapaKTepHBIX MJIs
MaTeMaTHKU U SBISIOMIMXCS OCHOBOM IMO3HABATENBHOM KYyJIbTYpPbI, 3HAUUMOW JUISl Pa3iIH4YHBIX cdep
YeJIOBEUCCKON IEATCILHOCTH;

3) B IpeAMeTHOM HanpaBJICHUH

* OBJIQJICHHME MAaT€MaTUYECKUMHU 3HAHUAMU U YMEHHUSIMH, HEOOXOIUMBIMHU ISl MPOAOJKEHUS
o0y4eHMs B cTapliei IIKOJIe WJIM WHBIX 00IIe00pa3oBaTEeNbHBIX YUPESKICHUAX, U3YUEHUS CMEKHBIX
JTUCHUIUINH, IPUMEHEHHSI B TIOBCEAHEBHON KHU3HU;

* co3naHue (QyHIaMeHTa I MaTeMaTH4eCKOro pa3BUTHs, (OPMHPOBAHUS MEXaHU3MOB
MBIIIJIEHHS], XapaKTEPHBIX JJI1 MAaTEMaTUYECKOM e TEIIbHOCTH.

VI. Ilpumepnsie HOpMbl OUYECHKU 3HAHUIL, YMEHUI U HAGLIKOG 00yUaIOujuUXxcA.

1 . 0uem<a nUCbMEHHbIX Konmpo.nbublxpaﬁom oﬁyttalomuxc;l no wamemamuke.

Omeem oyenHusaemcs OMMEMKOU «5», SCIIN;
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® paboTa BBINOJHEHA MTOJHOCTHIO;

® B JIOTMYECKUX PACCYXKICHUSIX U 0OOCHOBAHUH PEIICHHSI HET MPOOETIOB U OLIHOOK;

®B PCIIEHUU HET MaTeMaTUYECKUX OIIMOOK (BO3MOKHA OJJHA HETOYHOCTb, OMHCKA, KOTOpas He
SIBIISICTCS CJICJICTBUEM HE3HAHUS WJIM HETIOHUMAaHUs y4eOHOTO MaTeprana).

Ommemka «4» cmasumcsa_B CIEAYIOUUX CIyqasiX:

e paboTa BBINOJIHEHA MOJHOCTHI0, HO 00OCHOBAHHUS IIATOB PEIICHUS HEIOCTATOYHBI (€CITH YMEHHE
00OCHOBBIBATh PACCYKICHUS HE SBIISIIOCH CIIEIIUATBHBIM 00BEKTOM MTPOBEPKH );

® JOMYIICHBI O/IHA OIIMOKA WIIM €CTh JIBa — TPH HEA0YETa B BHIKJIAJIKAX, PUCYHKAX, YEPTEKAX WIH
rpadukax (eciim 3T BUJIbI padOT HE SBJSUIUCH CIICIIMAIBHBIM 0OBEKTOM MPOBEPKH).

Ommemka «3» cmagumcs, eCiu.

® JIOMYIICHO OoJiee OJHOM OMMOKM MM O0Jiee IBYX — TpeX HEJIO0YETOB B BBIKJIATKAX, YEPTEIKAX
wim rpadukax, Ho 00yJaromuiics 061agaeT 00s3aTeTbHBIME YMEHHUSIMHE T10 TIPOBEPSIEMON TeMe.

Ommemka «2» cmasumcs, €Cllu:

® IOMYIICHB CYIICCTBCHHBIC OMIMOKHM, I[MOKa3aBIIMe, 4YTo oOydJaromuics He o0iagaer
00s13aTeTbHBPIMU YMEHUSIMH 110 IaHHOM TeMe B TIOJTHOM Mepe.

Ommemka «1» cmasumcs, eciu:

epaboTa mMokaszana IMOJIHOE OTCYTCTBHE Yy OOydaromierocsi o0s3aTeNbHbIX 3HAHUNH U yMEHUH MO
MIPOBEPSIEMOI TeMe HIIM 3HaYUTeNbHAsl YacTh Pa0OTHI BHIMOIHEHA HE CAMOCTOSITENLHO.

YYuTens MOXET MOBBICHTH OTMETKY 3a OPUTHMHAJIBHBIA OTBET HA BOIPOC WJIH OPUTHHAIBHOE
pelieHre 3aaa4un, KOTOPhIe CBUIETENLCTBYIOT O BBICOKOM MAaT€MaTHYeCKOM Pa3BUTUU 00Y4YarOIIErocs;
3a pemieHne Ooyiee CIIOKHOW 3aJjauyd WM OTBET Ha Ooyiee CIIOKHBIA BOIPOC, TPEATIOKCHHBIC
oOyuarolemMycs JOMOJTHUTEIbHO MOCIIE BHIMOTHEHHUS] UM KaKUX-THO00 APYruX 3a/1aHuil.

2. Ouenka ycmuvix omeemoes o0yuaoujuxcs.

Omeem oyenusaemca Oommemko «5», €Clli y4eHUK:

®IIOJIHO PACKPBUI COJIep’)KaHuEe Marepuasa B 0ObeMe, MPEAYCMOTPEHHOM MPOrpaMMON H

y4eOHUKOM

® M3JI0KWIJI MaTepUal TPAMOTHBIM SI3BIKOM, TOYHO UCIIOJIb3Ysl MaTEMATUYCCKY0 TEPMUHOJIOTHIO U
CHUMBOJIMKY, B OTIPEICIICHHOMN JIOTHUECKOM MOCIIeI0OBATEIIBHOCTH;

® IPaBUJILHO BHITIOJHWI PUCYHKH, UEPTEKH, TPAPUKHU, COMMYTCTBYIOILIUE OTBETY;

® [T0Ka3aJl YMEHUE WIUTFOCTPUPOBATH TCOPHIO KOHKPETHBIMU MTPUMEPAMH, MPUMEHSTh €¢ B HOBOU
CUTYyallMU IIPU BBIITOJHCHUHU MPAKTHYCCKOTO 3aaHs;

®[IPOJICMOHCTPHPOBAJl ~ 3HAHWE  TEOPUM  paHEE  M3YYCHHBIX  COMYTCTBYIOIIUX  TEM,
c(OPMHUPOBAHHOCTh U YCTONYMBOCTH MCMOIb3YEMbIX IIPH OTBETE YMEHUIN U HaBBIKOB;

® OTBEYAJI CAMOCTOATEIILHO, 0€3 HABOJISAIIMX BOIIPOCOB YUUTEIIS;

® BOBMOXXHBI OJHA — JBC HCTOYHOCTH IpPHU OCBCHICHHUEC BTOPOCTCIICHHBIX BOIIPOCOB WJIN B
BBIKJIaJIKaX, KOTOPbIC YUSHHK JIETKO UCIIPABHJI TIOCIIC 3aMEYaHUs YIUTEIIS

Omeem ouenusaemcs Ommemkou «4»,eCiv yIOBICTBOPSET B OCHOBHOM TpPEOOBAaHUSIM Ha
OLICHKY «5», HO IPU 3TOM  UMEET OJIUH U3 HEJOCTATKOB:

® B HM3JIOKEHUH JIOMYIIEHBI HEOONBIITHE MPOOEIBbI, HE MCKa3UBIIEE MaTeMaTHUECKOE COJIECPIKAHHE
OTBETA,;

® OMYIIEHBl OJWH — JBa HEJ0YeTa IIPH OCBEIIEHHH OCHOBHOTO COJEpXKaHHWS OTBETa,
HCIIpaBJICHHBIE TIOCIIEC 3aMEUaAHUS YUUTEIIS;

® JIOMYIIEHBI OIUOKa WM 00Jiee BYX HEJIOYETOB MPU OCBEIICHHH BTOPOCTEIIEHHBIX BOIPOCOB
HJIM B BBIKJIaJAKaX, JICTKO UCIIPABJICHHEBIC ITOCIIC 3aMECYaHuAd YIUTECIIA.

Ommemka «3» cmagumcs B CICAYIONINAX CIyJasX:
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® HEMOJIHO PACKpPBITO COZEpKaHHe MaTepHaia (CoaepKaHue U3JI0KEHO (parMeHTapHO, HEe BCETr/Aa
MOCJIEZIOBATENbHO), HO I[OKa3aHO oO0llee MOHMMaHHE BOMpOca U MPOAEMOHCTPUPOBAHBI YMEHUS,
JOCTaTOYHBIE JUIsI YCBOGHMSI IPOTrpaMMHOrO MaTepuana (ompeneneHbl «TpebGoBaHusIMH K
MaTEeMaTHYeCKOH MOJrOTOBKE YyUaIllUXCs» B HACTOSIIEH IporpaMMme 1o MaTeMaTHKe);

e IMENUCh 3aTPyIHEHUS WJIW JONYUIEHbl OLIMOKKM B  ONpEAENICHUH MaTeMaTH4eCKOn
TEPMHUHOJIOTHH, 4YepTeKax, BBIKJIAJKaX, HCIPABICHHbIE IOCIE HECKOJBKUX HaBOJSALIMX BOIPOCOB
yUUTENSA

® yUCHUK HE CHpaBUJICS C NPUMEHEHHEM TEOpPUM B HOBOM CHUTyallUM MpPHU BbHIIOJHEHUH
MPAKTUYECKOI0 33aJJaHusl, HO BBIMOJIHUI 3aJjaHusl 00513aTEIBHOTO YPOBHSI CJIOKHOCTH I10 IaHHOM TeMe;

® [Ipn JOCTaTOYHOM 3HaHUHU TCOPCTUICCKOTO Marcpuaia BBISIBJICHA HEOAOCTAaTOYHAasA
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHHUI 1 HaBBIKOB.

Ommemka «2» cmagumcsa B CIEAYIOUMX CIydasxX

® HE PACKPHITO OCHOBHOE COJIEpKaHUE Y4eOHOro MaTepuaa;

® 00HAPYKEHO HE3HAHKE YICHUKOM OOJIBbIICH MIIH HauOoJIee BAKHOM YacTH Y4eOHOTO MaTepuaia;

® TOMMYIICHBI om0k B OIpCaACIICHNU HOHﬂTHﬁ, Ipu HMCIIOJIb30BaHUHU MaTeMaTUYCeCKOU
TCPMHUHOJIOTHH, B PUCYHKAX, YCPTCIKAX WA rpa(bm(ax, B BBIKJIaJIKaX, KOTOPBIC HC UCIPABJICHBI ITOCJIC
HCECKOJIBKMX HAaBOJAAIINX BOIIPOCOB YUHUTCIIA.

Ommemka «1» cmasumcea, eCiu:
® yUEHUK OOHAPYXWJI TOJHOE HE3HAHWE W HEMOHUMAaHHE M3Yy4aeMOro y4eOHOro MaTepualia WIH

HE CMOI" OTBETUTb HU Ha OAWH U3 IIOCTABJICHHBIX BOIIPOCOB I10 U3YYCHHOMY MaTCpHuaily.

3. Oowan knaccugpuxayus ouiuooK.

[Tpu oreHKe 3HAHWIA, YMEHUN M HABBIKOB YYAIIUXCSI CICIYET YUYUTHIBATh BCE OMIMOKH (TpyObie U
HerpyOble) U HETOUYETHI.

3.1 'pyObIMM CUMTAIOTCSI OIINMOKM:

v HE3HaHWE OMpeAeNICHUs OCHOBHBIX TMOHSATHUMN, 3aKOHOB, MPABUJI, OCHOBHBIX IOJOXKECHHIMA

TEeOpUH, He3HAHUE POPMYIT, OOIIETPUHSITHIX CHMBOJIOB 0003HAYEHHI BETUYHH, €AMHULL UX U3MEPEHUS;
4 HE3HAHVE HAMMCHOBAHUH €IMHUIl U3MEPCHUS;

HEYMEHHE BBIJICTTUTH B OTBETE IIIABHOE;

HEyMEHHE MTPUMEHSITh 3HAHUSI, AITOPUTMBI JUIsl pEIICHUS 3a/1a4,

HEyMEHHUE JIeNaTh BBIBOBI U 0000IIEHUS;

HEYMCHHE YUTATh U CTPOUTH rpauKy;

HEYMEHHE T0JIb30BaThCS IEPBOUCTOYHUKAMH, YYCOHIUKOM U CIIPABOYHUKAMU;

MOTepsi KOPHSI UM COXPaHEHHE MMOCTOPOHHETO KOPHS;

oTOpaceIiBaHue 0e3 0OBSICHEHUN OJTHOTO U3 HHX;

paBHO3HAYHBIC KM OIIHOKH;

BBIYMCIINTENBHEIE OMIHNOKH, €CJITH OHU HE SBJISIFOTCS OIHUCKOI;

JIOTUYECKHE OIIMOKH.

o N N N N N N N N N N
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v HETOYHOCTHb (POPMYJIUPOBOK, OMPEICICHHUM, MOHATUM, TEOPUN, BhI3BaHHAS HEMOJIHOTOMN

OXBaTa OCHOBHBIX IIPU3HAKOB ONIPCACTIACMOTO IMTOHATUA WA 3aMEHOM OOHOI'0 - IBYX U3 3THUX IIPU3HAKOB

BTOPOCTETICHHBIMU;
v HETOYHOCTH Ipauka;
v HEpallMOHANBHBIA METOJl pEIIeHUs 33aJayd WM HEJAOCTAaTOYHO MPOJYMAaHHBIN IIJIaH

OTB€Ta (HapymeHI/Ie JIOTUKH, ITOAMCHA OTACIIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTeHeHHbIMI/I);

v HEpaMOHAIbHBIE METOABI paObOTHI CO CIIPABOYHOM M JPYroi JTUTEPaTypoOii;
v HEyYMEHHE pelaTh 33aa4i, BHIIOIHATH 3aJaHUs B 00IIEM BUJIE.

3.3 Hepouyeramu siBasiloTes:

v HEpaIMOHAIbHBIE IPUEMBbI BEIYUCICHUN U IPEOOPa30BaHMIA;

v HeOpEeKHOE BBIMOJIHEHHE 3aITMCEH, YePTekKe, cXeM, rpaduKoB.

VII. Coodepiwcanue yuebnozo mamepuana Kypca eomempusn 9 Knacca.
Iloemopenue 3a 7-8 knacc 3 uaca
1.Pewuenue mpeyzonvnukoe 14 uacoe
Cunyc, KOCHHYC, TaHTeHC W KotaHreHc yrima ot 0° mo 180°; Teopema cuHYCOB, Teopema
KOCHHYCOB; PEIICHHE TPEYTOJIbHUKOB; ()OPMYITBI ISl BRIYHACIICHUS TUIOMIAAN TPEYrOJIbHHKA.
2. IIpasunvnsie mnozoyzonsnuku 10 yacos.
[IpaBuibHBIE MHOTOYTOJIBHUKY U UX CBOWMCTBA; [[MHA OKpYKHOCTH ; IUIONIAAb Kpyra.
3./lekapmoewl koopounamut nHa naockocmu 12 uacoe
PaccrosiHne Mexay TOYKaMM C 3a/JlaHHBIMM KOOpPJMHATaMH; KOOPAMHATHI CEPEIMHBI OTPE3Ka;
ypaBHeHUE GUTYpHI; ypaBHEHUE OKPY)KHOCTH; YpaBHEHHE MPSAMOIL; YTI0BOH KOA(DGUIIUEHT MPSMOIA.
4.Bexkmopul. 13 uacoes.
[lonsATHE BEKTOpPA; KOOPAMHATHI BEKTOPA; CII0KEHHE U BBIUUTAHUE BEKTOPOB; YMHOKEHUE BEKTOpa
Ha YHCJI0; CKAJIIPHOE IIPOU3BE/IEHUE BEKTOPOB.
5.I'eomempuueckue npeobpazosanua S uacoe
JIBuxeHue (nepemMenienre) GUrypsl; napajuieabHbIi epeHoc; oceBas U LIEHTpaJIbHass CHMMETPUS;
MOBOPOT; TOMOTETHUS; oAooue uryp.
6. Iloeémopenue u cucmemamu3zayus yuedonozo mamepuana. 11 uacos.
VIII. Onucanue yueOHO-MemOOUUECKO20 U MAMEPUATLHO-MEXHUUECKO20 o0becneveHusn

obpazoeamenvnozo npoyecca no npeomemy « I'eomempusn»

Yu4eOHO-MeTOANYECKOE 00ecnieyeHne

Ilpocpammusie 0OKymenmul:

IPUMEPHOI mporpaMmsbl 0011€00pa30BaTENbHBIX YyupexaeHuil mo anreOpe 7-9 kiacchl, K
yaeOHOMYy KoMIUIekcy 1yisi 7-9 kmaccoB (aBTopel A. I'. Mepznsik, B. b. [lononckuit, M. C. SAxup— M:
Bentana — I'pag, 2013 —c. 192)

2. Yueonuku u yuebno-memoouueckan numepamypa:

IIporpamma mo kypcam Matematuku (5-6 knaccel), anredpsl (7-9 kmaccel) U reomerpuu (7-9
KJIACChl) CO3/IaHHAs Ha OCHOBE €/IMHOM KOHLENIMHU IPEeNoJaBaHUs MAaTeMaTUKU B CpeIHEH IIKOoJe,
paspaborannoii. A. I'. Mepamisikom, B.b. ITononckum, M.C. Slkupom- aBTopamu yueOHUKOB Anredpa-9,
['eomeTpus-9, BKIIOUEHHBIX B CUCTEMY « AJITOPUTM yCIIeXa

A. T. Mep3mak, B.b. Ilononckuiti, M.C. Sxup , E.M.PaGunoBuu I'eomerpusi-9
JunakTuyeckue Marepuall.

E.B. byuko, A. I'. Mep3nsik, B.b. Ilononckuii, M.C. Skup l'eomerpusa-9 Meroauueckoe
mocoOue JyIsl yauTens.

A.T. Mep3nsk, B.b. [Tononckuii, M.C. Skup Pabouas terpanp Nel

A.T. Mepansk, B.b. [Tononckuit, M.C. Skup PabGouast rerpags Ne2
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3. Mamepuaﬂbno mexHuueckoe ovecneuenue

Paznarounblil AMAAKTUYECKU MaTepral

Tectnl

TemaTnueckue TaOINIBI

4. Humepuem-pecypcol

www.sch2000.ru

Www.uztest.ru

www.ege.moipkro.ru

www.allmath.ru

www.fipi.ru

www.math.ru

ege.edu.ru

www.1september.ru

WWW.Mioo.ru

http://schools.techno.ru/tech/index.html

http://wwwexponenta.ru/

http://www.catalog.alledu.ru/predmet/math/more2.

http://shade.lcm.msu.ru:8080/index.jsp

http://methmath.chat.ru/index.html

http://www.mathnet.spb.ru/

http://vip.km.ru/vschool/demo/education.asp?subj=292

http://som.fio.ru/subject.asp?id=10000191

http:// education.bigli.ru

http://informatika.moipkro.ru/intel/int mat.shtml

http://schools.techno.ru/tech/index.html

http://kvant.mccme.ru/index.html

IX. ITnanupyemoie pezynomameal uzyuenus ceomempuu ¢ 9 knacce.

1. Pewenue mpeyzononukoe

Y4eHuK HAYy4YuTCH:

Dopmynuposamo:

- onpedenenus: CUHYca, KOCUHYCa, TAHT€HCa, KOTAaHTeHCa yIiia OT 0 10 180’;

- C60UICMB0 CBSI3U JUIMH TUArOHAJIEN U CTOPOH IapajuieorpaMmma.

@0pMy]Zup06CIH1b U  PA3BACHATH OCHOBHOC TPHUIOHOMETPHUYCCKOEC TOXKIACCTBO. Brruncnate
3HA4YE€HHE TPUTOHOMETPUIECKON QYHKIIMH YTJIa TI0 3HAYEHUIO OJTHOM U3 €ro 3aJIaHHBIX (PYHKITUH.

Dopmynuposams W JNOKa3bIBaTb TEOPEMBI: CHHYCOB, KOCHUHYCOB, CIEACTBUS U3 TEOPEMBI
KOCHUHYCOB U CMHYCOB, O ITOMAAW OIMMMCAHHOT'O MHOT'OYT'OJIbHHKA.

3anucevieamv u J0Ka3bIBATh (I)OpMYJ'IBI AJId HAaXOXKACHUA IJIoaan TpPCYroJibHUKA, paauyCoB
BIIMCAHHOW M OIIMCAHHOM OKPYKHOCTEW TPEyroJIbHUKA.

BBINYCKHHUK MOJYYUT BO3MOKHOCTL [Ipumensms W3y4ECHHBIE ONPEIEICHUS, TEOPEMBI
1 (GOpMYyJIbI K pELIeHHIO 3a7a4

2. Ilpasunsvhvie MHO20y201bHUKU

Yd4eHuK HAYYHTCHA

HO}ICH}IWZb, YTO TaKOC LCHTP U LleHTpaJ'IBHLIﬁ yroja npaBUJIBHOI'O MHOI'OYIOJIbHHKaA, CCKTOP U
CErMEHT KpyTa.

Dopmynuposamy:

- onpeoenenue PAaBUILHOTO MHOTOYTOJIbHUKA;

- ceolicmea IPpaBHUJILHOTO MHOT'OYT'OJIbHHUKA.

Jlokazvieams CBONCTBA MPABUIBHBIX MHOTOYT'OJIbHUKOB.

3anucvieamsv 1 pazbACHATH HOPMYIIBI JTUHBI OKPYKHOCTH, TUIOIIAIN KpyTa.

3anucvieams ¥ 0Ka3bIBaTh (OPMYNBI JUIMHBI JAYTH, IUIOMAAM CEKTopa, (QOpMYJbl JUIs
HaxXOXJACHUA paIuyCOB BIIMCAHHOM U OIMHMCAHHOU Opr)KHOCTCﬁ MpaBHUJIILHOTO MHOT'OYT'OJIbHHKA.
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http://www.sch2000.ru/
http://www.ege.moipkro.ru/
http://www.fipi.ru/
http://schools.techno.ru/tech/index.html
http://www.catalog.alledu.ru/predmet/math/more2

Cmpoums C TIOMOILBIO LMPKYIS WU JUHEMKH NPaBUIbHBIE TPEYIOJIbHUK, YETHIPEXYIOJIbHUK,
IIECTUYTOJIbHUK.

BbIyCKHUK MOJYYHT BO3MOKHOCTH IIpUMEHATH W3ydyeHHBIE ONPENEIECHUS, TEOPEMBI
1 (GOPMYIIbI K PEUICHHIO 3a7au.

3. lexapmogwl Koopounameul Ha NIAOCKOCMU

Y4eHUK HAYYUTCH:

Onucvieams IPIMOYTOJIbHYIO CUCTEMY KOOPJIMHAT.

Dopmynuposams: OINpeAeTcHNe ypaBHEHUS (GUTYpbl, HEOOXOAMMOE M JOCTATOYHOE YCIOBUS
NapaJuIeIbHOCTH JBYX IPSIMbIX.

3anucvieams 1 AOKa3bIBaTh POPMYJIIbI PACCTOSHUS MEXKIY JIBYMS TOUKaMHU, KOOPJUHAT CEpeaHbI
oTpe3Ka.

Buvisooums ypaBHeHHE OKPYKHOCTH, oOliee ypaBHEHHE MPSMOi, ypaBHEHHUE MPSMOIl C YIJIOBBIM
KO3 PHUIHEHTOM.

/loka3zvieams HEOOXOUMOE U IOCTATOYHOE YCIOBHE MMapaJlJIeIbHOCTH JIBYX MPSIMbIX.

IIpumensmsb N3ydeHHBIE ONPECIICHU, TEOPEMbI U (HOPMYJIBI K PELICHHUIO 3a7a4

BbInyCKHUK MOJIYYUT BO3MOKHOCTH

Ilpumenams WM3ydeHHBbIE OIpEAEICHUS, TEOpPEMbl W QOPMYJbl K PEIICHUIO 3ajay; OBJAAETb
KOOPJMHATHBIM METOJOM PEIlIeHUS 3a]a4 Ha BBIYUCIICHUE U JI0Ka3aTeIbCTBO;

npuobpecmu onvim WCIONB30BaHUS KOMIBIOTEPHBIX MPOTPaMM JUIsl aHAIM3a YaCTHBIX CIydaeB
B3aMMHOI'0 PACTIONIOKEHHS OKPYKHOCTEH U MPSAMBIX;

pUOOPECTH ONBIT BHINIOJIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHHe KOOPIMHATHOTO METO/Aa TpPHU
pelIeHnN 3a/1a4 Ha BBIUMCIICHUE U J10KA3aTEIbCTBO Y.

4. Bekmoput.

Y4YeHuK Hay4YuTCs:

Onucvléams NOHATHUS BEKTOPHBIX U CKAJSIPHBIX BeIUYMH. MIumocTpupoBaTh NOHITHE BEKTOPA.

Dopmynuposamyp:

- onpedeieHus. MOIYyNsS BEKTOpAa, KOJUIMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB, KOOpPIUHAT
BEKTOPA, CYMMBbI BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTUBOIOJIOKHBIX BEKTOPOB, YMHOKEHHUS BEKTOpa Ha
YHCII0, CKAJIIPHOTO ITPOU3BENIEHUS BEKTOPOB;

- ceoticmea: paBHBIX BEKTOPOB, KOOPJIMHAT PaBHBIX BEKTOPOB, CIIOKEHHS BEKTOPOB, KOOPAUHAT
BEKTOPA CyMMBI U BEKTOPA Pa3HOCTH JIBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOXKEHHSI BEKTOpaA Ha
YHCII0, CKAJIIPHOTO MIPOU3BENICHNUS ABYX BEKTOPOB, MEPIEHANKYISIPHBIX BEKTOPOB.

/loka3vieams TEOPEMBI: O HaXOXACHUHM KOOpAUHAT BEKTOpA, O KOOpAMHATaX CyMMbI U Pa3HOCTU
BEKTOPOB, 00 YCIOBHHM KOJUIMHEAPHOCTH IBYX BEKTOPOB, O HAXOXIACHUU CKAJISAPHOTO NPOU3BEIEHUS
JIBYX BEKTOPOB, 00 YCIOBHU NEPIEHANKYISIPHOCTH.

Haxooums xocUHYC yrila MEXy IByMsI BEKTOPAMH.

IIpumensamo n3ydeHHbIE ONPEENICHH, TEOPEMBI U (POPMYJIBI K PEIICHUIO 3a71a4

BbInycKHUK MOJIYYUT BO3MOKHOCTD

[IpuMeHATh H3yYEHHBIE ONpEIeNeHHs, TeopeMbl U (GOpPMYNbl K pEIIeHUIO 3a/1ad;  OBJAJETh
BEKTOPHBIM METOJIOM [UIsl PELIEHUs 3a/Jay Ha BBIYMCIEHUE U JI0KA3aTeIbCTBO; MPHOOPECTH OMBIT
BBIIIOJTHEHUSI TPOEKTOB Ha TeMmy «lIpuMeHeHue BEKTOPHOrO MeETOJa IpU pEHIEHHH 3a7ad Ha
BBIUHCJICHUE U JJOKA3aTEIbCTBOY.

5. 'eomempuueckue npeodpazosanusn

YdeHuK HAY4YHTCH:

IIpusooums ipuMepsl IpeodpazoBaHus GuUryp.

OnuceiBaTh npeoOpa3oBaHus UTYp: MapasIeNbHbIA NEPEHOC, OCeBas CUMMETpPHSI, LIEHTpaJIbHas
CUMMETpHS, TOBOPOT, TOMOTETHS, TIOZ00HE.

Dopmynuposamy:

- onpedenenus: IBWKEHHS, paBHBIX (PUTYp; TOUEK, CAMMETPUYHBIX OTHOCUTENBHO MPSMOM; TOYEK,
CUMMETPUYHBIX OTHOCUTEIIBHO TOYKH; (PUTYpPhI, UMEIOLIEH 0Ch CUMMETPHUH; (QUTYphl, UMEIOIIEH LEHTP
CUMMETpPHUU; TOJOOHBIX (QUTYD;
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- ceolicmea: JBUKEHUS, MapaJUIEIbHOIO IIEPEHOCA, OCEBOM CHMMETpPUM, LIEHTPAIbHON
CUMMETpPHH, IOBOPOTA, TOMOTETHUH.

Lokazvieams TEOPEMBL: O CBOMCTBAX MapauIEIbHOIO IEPEHOCA, OCEBOM CUMMETPHUH, HEHTPAIbHOU
CUMMETpPHUH, IOBOPOTA, TOMOTETUH, 00 OTHOLIECHUH IUIOIAAEH OJOOHBIX TPEYTrOJbHUKOB.

BbInyCKHUK MOJIYyYUT BO3MOKHOCTD

[IpuMeHATh U3y4YEHHBbIE OIpENENIeHHs, TeopeMbl U (OpMYJbl K PELICHUIO 3ajad; HpuoOpectu
OIBIT BBHIMOJHEHUS TPOEKTOB MO TemaM: «l'eomeTpuueckue mpeoOpa3oBaHUS Ha IJIOCKOCTHY,
«IToctpoenne otpe3koB 1o Qopmyne», HPUOOPECTH ONBIT MPUMEHEHMs ajaredpanyeckoro u
TPUTOHOMETPUYECKOI'0 ammapara U Ued ABHKEHUS IPU PEILICHUU T€OMETPUYECKHUX 3a/]1a4

Conep:kanue y4eOHOI0 nmpeaMeTa

Jlannas pabovas mporpamMma IO T€OMETpHHM JUis 9 Kiacca COCTaBlieHa B COOTBETCTBHH C
nojioxkeHussMu DeepanbHOro rocylapcTBEHHOIO 00pa30BaTeNbHOIO CTaHJapTa OCHOBHOTO OOIIEro
oOpa3oBaHMs, Ha OCHOBE MpUMepHOH [IporpamMmbl OCHOBHOTO 0OIIEro 0Opa3oBaHUS MO MaTEMAaTHKE,
¢denepanbHOro mepeuHss Y4eOHMKOB, PEKOMEHJIOBAHHBIX MJIM JOIMYLIEHHBIX K MCIIOJIb30BAaHUIO B
o0pa3oBaTeNbHOM TIpOIlECCE B 0OpA30BATEIBHBIX YUPEKICHUSX, Oa3MCHOTrO Y4eOHOTO IUIaHa,
aBTOPCKOI'0 TEMAaTUYECKOI0 IUIaHUPOBaHMs yueOHOro MaTepualia U TpeOoBaHUN K pe3yibTaTaM OoOIIero
oOpa3zoBaHus, mpencTaBieHHBIX B DenepasbHOM 00pa30BaTENbHOM TOCYAAPCTBEHHOM CTaHAApTe
o01mero oopa3oBaHusl.

1.IloBTOpenne kypca 7-8 kiacca. (3 yacoB) TpeyronbHUK, BUJbI TPEYTOJIbHUKOB, IPU3HAKU
paBeHCTBA U MOAOOMS TPEYroJbHUKOB. UeThIpeXyroJbHUKU. BHIBI 4eThHIPEXYyroNbHUKA, CBOHCTBA U
npusHaku. @opmynsl miomaneil. OKpyKHOCTb U KacarenbHasl. [Ipu3Haku u cBoiicTBa.

2.Pemienue TpeyroabHuKoB. (14 4acoB) Tpuronomerpuueckue (GyHKIMHM YIJIOB, Teopema
KOCHMHYCOB U TEOpEMa CUHYCOB. Perienue TpeyronbHUKOB. DOpMyJibl HAXO0KACHUS TJIOIIA M.

3. IlpaBniabHbie MHOTOyroibHuku.(10uacos) IlpaBuinbHbie MHOTOYrOJIBHUKKA U HUX CBOMCTBA,
JUIMHA OKpYXHOCTH . [1nomanp kpyra.

4.]lekapToBbl KoOpAMHATHI.(12 4acoB) PaccrosiHue Mexnay AByMs TOYKaMHM C 3aJJaHHBIMHU
koopauHaTamu. KoopauHaTel — cepeuHbl OTpe3Ka. YpaBHEHHE (QUIyphbl. YpaBHEHUE OKPYKHOCTH.
VYpaBHeHue npsiMoil. YrioBoit koa¢huieHT npsamoid. Meto1 KoopIuHar.

5.BekTopbi(13 uyacoB) [lonstue Bekropa. Koopaunatsl BekTtopa. CioeHHE M BbIUUTaHHE
BEKTOPOB. YMHOXEHHME BeKTOpa Ha 4ucio. IIpumeHeHne BekTOpoB. CKalsIpHOE NPOU3BEIECHUE
BEKTOPOB.

6.'eomerpuueckne mnpeodpazoBanusa(SuacoB) JIBwxkeHue(nepemenienue) ¢urypel. OceBas
cummerpus. IloBopor. T'omorerus. Ilogobue ¢uryp. Ilpumenenue mnpeoOpazoBaHus GuUryp mnpu
pelIeHnN 3a1au.

7.Pemienne 3agauy BTOpoil uyactm OI'J.(11uacoB) Pemienue TpeyroabHUKOB, JEKapPTOBBI
KOOpJUHATBHI.

Peseps (2 vaca)

IIpeaMeTHbIMHU pe3yibTaTaMH M3Y4EHHUS Kypca sBISETCS COOPMUPOBAHHOCTH CIIEAYIOIINUX
YMEHUN:

® [10JIb30BAThCS FEOMETPUUECKUM SI3BIKOM JIJISl ONIMCAHUS IIPEIMETOB OKPYXKAIOIIET0 MHUpa;

® pacro3HaBaTh reoMeTpuueckue (GUrypsl, pa3inyaTh UX B3aUMHOE PacIOI0KEHUE;

e 300pakaTh T€OMETpUYECKHE (UIyphbl; BBIIOJIHATH UYEPTEXKHU IO YCIOBUIO  3aJlauH;
OCYILECTBIATH peoOpazoBaHus GUryp;

® pacrio3HaBaTh Ha yepTexax, MOJENsAX W B OKpyXawolled OOCTaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE TeIa, N300paxaTh UX;

® [IPOBOJUTH ONEPALIMU HaJl BEKTOPAMM, BBIUUCIATH JUIMHY M KOOPAMHATBHI BEKTOPA, YrOJI MEXIY
BEKTOPaMH;

11



® BbIUYUCIIATH 3HAUYCHUSA TCOMCTPUUCCKHUX BCIIMYUH (I[JII/IH, YIJioB, HJIOI.L[&,Z[Cﬁ, O6’bCMOB); B TOM
gucne: A yrinoB ot 0° go 180° onpenensaTe 3HAYEHUST TPUTOHOMETPUUYCCKUX (DYHKIIMH 1O 3aJaHHBIM
SHAYCHUAM YTJIOB; HAXOJUTH 3HAYCHUA TPUTOHOMCETPUUCCKUX q)yHKLII/If/'I II10 3HAYCHUIO OI[HOﬁ U3 HUX,
HAXOJUTh CTOPOHBI, YIJIbl U BHIYUCIATH TUIOIMIAIU TPEYTrOJIbHUKOB, UIMHBI JIOMaHHBIX, IyT OKPYKHOCTH,
IUIOIIAICH OCHOBHBIX T€OMETPHUECKUX (PUTYyp U GUTyp, COCTaBICHHBIX U3 HUX;

e peliaTh reOMETPUYECKHE 33/1ayd, OMMPAsCh HA W3YYEHHbIE CBOMCTBa (GUTYp M OTHOIICHUU
MEXIYy HHUMH, TPUMEHSS JOMOJHUTENIbHBIE IMOCTPOCHHS, alreOpandeckuil U TPUTOHOMETPUUYECKUI
arnmapar, IpaBuila CAMMETPUH,

® [IPOBOJIUTH J0Ka3aTelbHbIE PACCYKICHHS MPHU PEUICHUH 3aa4, UCIOJb3YS U3BECTHBIE TEOPEMBI,
oOHapyXH1Basi BO3MOKHOCTH /ISl UX HCIIOIb30BaHUS;

e pelaTh NPOCTENIINE IUIAHUMETPUUYECKUE 3a]Ja4l B IIPOCTPAHCTBE.

Hcnoab3oBaTh NpuoOOpeTeHHbIEe 3HAHMS W YMEHHUSI B NPAKTHYECKOH /esiTeJIbHOCTH M
IOBCEIHEBHOH KU3HU IJIA:

® OIMMCaHus PCaJIbHBIX CI/ITyaL[I/Iﬁ Ha A3BbIKC TCOMCTPHUH,

® PacueTOB, BKJIFOYAOIIUX MMPOCTEUIITNE TPUTOHOMETPHYECKHE (DOPMYIIHI;

® pCHICHUA TCOMETPHUICCKUX 3a1a4d C UCITOJIb30BAHUEM TPUT'OHOMETPHUH,

epeIlleHUs] MPAKTUYECKUX 3a7ad, CBSI3aHHBIX C HAXOXJICHHEM TE€OMETPUYECKUX BEIHMYMH
(ucmonb3yst MPU HEOOXOAUMOCTH CIIPAaBOUYHUKU U TEXHUYECKUE CPEICTBA);

® [IOCTPOEHUH C MOMOLIbI0 T€OMETPUYECKUX MHCTPYMEHTOB (JIMHENKA, YTrOJbHHUK, LUPKYJb,
TPaHCIIOPTHP)

TeMaTnuyeckoe IIAaHMPOBAHUE 1O reoMeTpuu 9 kiaace (Mep3isik)
Ha 2019-2020 y4 rox 2 yaca B He/ieJlIo.

Ne Konunuecr
Tema ypoka

YPOKa BO 4aCOB

IloBTOpenue Kypca 7-8 kiaacca (34)

1 Tpeyronbuuk. Buabl tpeyronpHukoB. llpusHaku paBeHcTBa M mojoOus 1y
TPEYroJbHUKOB

2 YeTplpexyroabHUKH. Buiel uerbipexyrosbHUKoB. CBOWMCTBA M NPU3HAKH. 1y
DopMyibl IIIOIALEH.

3 OKpyXHOCTb, KacaTebHas U cekymas. [IpusHaku u cBoiicTBa 1y

Pemienue TpeyrojibHuKoB (144)

4-5 Tpuronomerpuueckue ¢pyHkuuu yriaa ot 0° go 180° 24

6-8 Teopema KOCHHYCOB 34

9-10 Teopema cuHyCOB 24

11-12 Pemenue TpeyroabHUKOB 24

13-15 DopMyIsl Ul HAXO0XKACHUS TUIOMAAN TPEYTOJIbHUKA 34

16 IToBTOpeHMe U cucTeMaTu3anus yueOHOro Marepuasia 1y

17 Konumponvnan paboma Nel no meme: « Pewienue mpeyzoibHuxkos) 14

IIpaBniabHbIe MHOTOYTOJbHUKH(104)

18 AHanu3 KOHTPOJIbHOM paboThl. [TpaBuiIbHbIE MHOTOYTOJIBHUKH 1y

19-21 ITpaBriIbHBIE MHOTOYTOJIBHUKH. CBOWCTBA. 3u

22-23 Jl1MHa OKpy»XHOCTH 24

24-25 [Tnomane kpyra 24

26 IToBTOpeHMe U cucTeMaTr3anus yueOHOro Marepuasia 1y

27 Koumponvnasa paooma Ne2 no meme «llpasunvnuvie Mmno20y20nbHuKu» 14

JexapToBbl koopanHathl (124)

28 AHanu3 KOHTpOJbHOW paboThl. PaccTosiHMe Mexay IByMS TOUKaMH C lua
3aJJaHHBIMH KOOpPAMHATAMHU.

29-30 PaccrossHme Mexay JABYMsS TOYKaMH C 3aJaHHBIMH  KOOPJIMHATAMHU. 2y
KoopauHatsl cepeiHbl OTpe3Ka
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31 YpaBHeHne Gurypsl lua
32-33 YpaBHEHUE OKPY)KHOCTH 24
34-35 YpaBHeHHE TIPSAMOI 24
36-37 Yrnosoit ko punmeHT npsmoi 24
38 IToBTOpEHME M cHUCTeMaTH3alMs Y9eOHOTO MaTepraia 14
39 Konumponvnasa paboma No3 no meme: « /lexapmoevt Koopounanv) lu
BekTopni(134)
40 AHanm3 KOHTPOJIbHOM paboTsl. [ToHsTHE BEKTOpa 14
41 KoopauHatsl BeKTOpa 1y
42-43 Clio)xeHue BEKTOPOB 24
44-45 Brluntanue BEKTOpOB 24
46-47 YMHOXKEHHE BEKTOpa Ha YHUCIIO 24
48-50 CxajsipHO€ MPOU3BEICHUE BEKTOPOB 34
51 [ToBTOpeHue u cucremMaru3aius yaueOHOro MaTepuaia lu
52 Koumponvnasn paooma Ned no meme: «Bexmopuor» 14
I'eomeTpuueckue npeodopazoBanusi(S4)
53 AHann3 KOHTPOJIbHOM paboThl. JIBIkeHue (mepemenienne) Gurypbl lu
54 [TapannensHblil nepenoc. OceBast cumMmMmeTpust, LleHTpaiibHas cuMMeTpus. ly
55 IToBopoT lu
56 I'omorerus. [lonobue duryp. lu
57 [IpakTuueckas paboTa 1Mo MOCTPOCHUIO BCEX BUAOB JIBHIKCHUS lu
Pemenue 3a1a4 Bropoii yactu OI'9(11y)
58-60 Paz6op u pemenue npororunos 3ama4qn Ne24 OI'D 34
61-63 Pemenre mpoTOTUITOB 3a/1a4u Ha JI0Ka3aTeabCTBO (No25) 34
64-66 Pazbop u pemenue npororunos 3amaqn Ne26 OI'D 34
67-68 I'onoBoii Tect 2q

HopmaTuBHBIE JOKYMEHTBI
1. denepanbHbBI rOCYJApCTBEHHBINH 00pa30BaTENILHBIN CTAHAAPT OCHOBHOTO OOIIETO 00pa30BaHMsL.
2. TlpumepHbIe TpOrpaMMbl OCHOBHOTO o0IIero oOpaszoBanusi. Maremaruka. (CtaHmapTbl

noxoneHus1). — M.: [Ipocsemenne. 2010.

Acwmornos, O. A. Kapabanosa. — M.: [Ipocsemenue. 2010.

Y4yeOHO — MeTOANYECKH T KOMILIEKT
. T'eomerpus: 7 xiacc: y4eOHUK AJis ydammxcsi o0mmeoOpa3oBaTenbHbIX yupexaenuit/ A.l'. Mepamsk,

B.Bb. Nononckuii, M.C. fAxup. — M. : Benrana-I'pad, 2012.

Mepzmsixk, B.b. Iononckuit, M.C. Sxup. — M. : Benrana-I"pad, 2013.

Benrana-I'pag, 2013.

Axup. — M. : Benrana-I'pad, 2013.

B.b. [Nonmonckwuit, M.C. fAxup. — M. : Benrana-I'pad, 2013.

Mep3isk, B.B. ITomonckuit, M.C. fAxup. — M. : Benrana-I'pad, 2013.

Benrana-I'pag, 2013.

Axup. — M. : Benrana-I'pad, 2013.

B.b. Ilonounckuii, M.C. Sxup. — M. : Benrana-I'pad). (I'oroButcs k Beimycky B 2014 r.)
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3. ®opmupoBaHUe YHUBEPCAIBHBIX YUEOHBIX JCHCTBHI B OCHOBHOM mikone. Cucrema 3aganuii / A. T

2. Teomerpus: 7 kjiacc: ITUAAKTUUECKHE MaTepHaibl: COOPHHMK 3a7ad W KOHTPOJBHBIX pabotr/ A.l.
3. Teomerpust: 7 kiacc: pabouune Terpaau Nel,2/ A.I'. Mep3nsk, B.b. [Tononckuii, M.C. Skup. — M. :
4. Teomerpus: 7 xnacc: meronuueckoe nocodue/ E.B. bynko, A.I'. Mep3msk, B.b. Ilononckuii, M.C.
5. Teomerpust: 8 kiacc: ydeOHUK JJIs ydaluxcs oOiieo0pa3oBaTebHbIX yupexaeHuit/ A.I'. Mep3isik,
6. I'eomeTpusi: 8 kiacc: IuAaKTUYECKHWE MaTepHajbl: COOPHHMK 3aiad W KOHTPOJBHBIX padoTr / A.T.
7. T'eomerpust: 8 knacc: paboune terpagu Nel,2/ A.I'. Mepamsxk, B.b. Ilononckuii, M.C. Sxup. — M. :
8. T'eomerpust: 8 kiacc: meroauueckoe nocodue/ E.B. Bynko, A.I'. Mep3nsk, B.b. Tlononckuii, M.C.

9. T'eomerpust: 9 kiacc: yueOHMK AJsl ydamuxcsi o0meo0pazoBaTeibHbIX yupexaeHuit/ A.I'. Mep3iik,




10. T'eomeTpus: 9 kimacc : OUAAKTHYECKUE MaTepHalibl: COOPHUK 3afad M KOHTPOJNBHBIX padotr/ A.T.
Mepsnsx, B.b. ITonouckwmii, M.C. Sxup. — M. : Benrana-I'pad. (I'otoBuTCs K BeITycky B 2014 1.)

11. T'eometpust: 9 knacc: padoune terpanu Ne 1, 2/ A.I'. Mep3nsk, B.b. [lononckuii, M.C. SAxup. — M. :
BenTana-I'pad. (I'otoBuTcs k Beimycky B 2014 1.)

12. T'eomerpus: 9 kmacc: metogudeckoe mocodue/E.B. bynko, A.I'. Mep3ansk, B.b. Ilomonckuit, M.C.
SAxup. — M. : Benrana-I'pad. (I'otoBurcs k Beimycky B 2014 1.)

Cnpagounvie nocoous, HaAyuHo — RONYAAPHAA
U ucmopuuieckas iumepamypa

1. AraxanoB H.X., [logymunckuii O.K. Matemaruka: paiioHHbIE OTUMIHAIBI :6-11 kiaccsl. — M.:
[Ipocsemenue,1990.

2. T'aBpunosa T.[. 3anuMarenbHas MmaTemMatuka:5-11 kmaccel. — Bonrorpaa: Yuutens, 2008.

3. JleBurac I'.I'. HecranaaptHble 3afa4uu o MmareMmatuke.- M.: Wiekca, 2007.

4. Exumora M.A, Kykun I'.I1. 3agauun Ha pa3pezanue. — M.: MITHMO,2002

5. Iepmu C.C., Ilepnu b.C. CTpaHuIs! pycckoi HCTOPUH Ha ypokax MareMaTuku. — M. : [legaroruka-
IIpecc,1994.

6. ITuuayrun J1.®. 3a crannnamu yueOHuka anredpsl. — M.: [Ipocsemenue, 2010.

7. Tloiia Ixx. Kak pemats 3amauy? — M.: [Ipocsenienune,1975.

8. [IIpomsBonos B.B. 3agaun Ha BeIpocT. — M. : MUPOC, 1995.

9. Ilapeirun.M.®., Epramxkuesa JI.H. Harnsanas reomerpust. — M. :MUPOC,1995.

10. dapkor A.B. MaTemarndeckue ouMIuaabl B mkoie : 5-11 kimaccel. M.: Atipuc-IIpecc, 2005.

11. Dunumknonenus 1t gerei. T.11 : Marematuka. — M.: ABanTa+,2003.

12. http://www.kuant.info/ Hay4no — nomysisipHbiii pu3nKo-MaTeMaTHISCKU#T )KypHAT IS IIKOJILHUKOB U
CTyneHTOB «KBaHT.

I1. IleyaTHble MOCOOUs

1. TaGauipl O TeOMETpUH it 7— 9 KI1acCoB.

2. [TopTpeThl BBIIAIOMIUXCS ACSITENICH MAaTEMATHUKH.

111 Texuuueckue cpeacTBa 00yUeHHs

1. Tenesuzop

V. YueOHo-npakTHUYeCKasi U y1eOHO-1a00paTOpHOE 000py10BaHNE

2. Habop reomerpuueckux ¢puryp ( I€MOHCTPAIIMOHHBIN 1 Pa3aTOYHbIH).

3. Habop reomerprudeckux Ten( 1eMOHCTPAIIMOHHBIN U Pa31aTOYHBIH).

4. KoMIUIeKT 4yepTEXHbIX HHCTPYMEHTOB (KJIACCHBIX U Pa3laTOYHBIX): JUHENWKA, TPAHCTIOPTHP, YTOIBHUK
(30°, 60°), yrompHuk (45°, 45°), UPKYIIb.
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KasiennapHo-rematudeckoe mianupoBanue reomerpus 9 kiaace ( Mep3sasik)

Ne Tema ypoka Conep:xkanue ypoka Buapt Ilnanupyemble pe3yjibTaThl /3 nplji:;eﬂ
n/n KOHTPOJISA
ust
IloBTOpeHnue 3a 7-8 kiacc 3 yaca
TpeyroabHUKH. Buasr
TPEYrOJIbHUKOB. Menuana, Pewams ocHOBHBIE 3a/1a4u Ha
OuccekTpuca, BBICOTA, CPEIHSSA IIOCTPOCHHUE: TOCTPOCHHUE YIJIA,
JIuHMS TpeyroyibHUKa. CBoicTBa PaBHOT'O JaHHOMY; IIOCTPOEHHE
U TPU3HAKU PaBHOOEAPEHHOIO CEPEMHHOrO NEPIEHANKYIISIpa
TpeyroiabHuka.  CepeauHHbIN JTAHHOTO OTPE3Ka; OCTPOEHHUE MPSAMO,
NEPIEHIUKYIIAP OTpe3Ka. IIPOXOJALIEH Yepe3 JaHHYIO TOUKY U
Tpeyromsamk. B CootHomieHus MEXKIY NEPIEHIUKYISIPHON JaHHOM IPSIMOU;
T — CTOPOHAMH U yriaiamu HOCTPOCHI/IG OUCCEKTPUCHI JAHHOTO Sanaun 13
1 TIpH3HAKH paBeHCTBA 1 TPEYroJbHUKA. Teopema CP yria; IOCTPOEHUE TPEYroJIbHUKA 110 HAKTHYECKH
[Tudaropa. JIBYM CTOpPOHaM M YTy MEX1y HUMY;
nojao0ust X MaTepuagoB
TpeyTOTBHUKOB [TonoGubIE TPEYTOJIbHUKH. 110 CTOPOHE H JIBYM MPUIIEHKAIIAM K
Toukn mnepeceueHuss Meauas, HEH yriam.
OHMCCEKTpUC, BBICOT TPEYIoib- Pemate 3a1aun Ha nocTpoeHue
HHUKa, CEepEINHHBIX metoaoM I'MT.
HEePIEeHIUKYIISPOB CTOpOH Cmpoums TpEyroJbHUK M0 TPEM
TPEYroJIbHUKA. Teopema CTOpPOHAM.
®darneca. Mertpuueckue Pewampv 3a1aun Ha BBIYKCIICHHE,
COOTHOILIEHUS B JI0Ka3aTeNbCTBO U IOCTPOEHUE
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
YeThIpEXYTroJIbHUKH. Jloxazvieamsb: TEOPEMBI O CYMME YIJIOB
[Tapannenorpamm. CBoiicTBa U YETBIPEXYTOIbHUKA, O TPAAYyCHOU Mepe
YeTbIpexXyroJbHUKH. IpU3HAKNW  Iapajjiesiorpamma. BIIUCAHHOIO yIja, O CBOWCTBaX M
Bunst [IpssMOYTOJIbHUK, pomo, MIPU3HAKAX napajuiesaorpamma, 3anaun u3
2 YETHIPEXYTOJIbHUKOB. KBajgpaT, HUX CBOHCTBA W OpSMOYTOJIbHUKA, poMOa, BIUCAHHOTO | JUIAAKTHYECKH
CaoiicTBa M Npu3HaKW. | npu3Haku. Tpaneuusa. CpenHss Y OIIMCAHHOT'O YETHIPEX YT OJIbHUKA. X MaTepuajoB
DopMyIbl IUIOMAAEH. | JIMHUSA TPAIELUU U €€ CBOWCTBA. CP IIpumensimv N3y4eHHBIE OIIPEIECIICHUS,

MHOroyroibHuKu.  Belykiibie
MHOToyrojabHuku. Cymma yriioB

CBOICTBAa U MpPHU3HAKU K PELICHUIO
3aaq
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BBIITYKJIOTO MHOI'OYT'OJIbHUKA.
HpaBI/IJIBHBIG MHOT'OYT'OJIbHUKH.

OKpY>KHOCTb U KPYT. DJIIE€MEHTHI
OKpy’)KHOCTH U Kpyra. IleH-
TpaJbHbIE M BIHMCAHHBIC YIJIBI.
KacarenbHas K OKpYKHOCTH U

Pewamy ocHOBHBIE 3a1aun Ha
MOCTPOCHHUE: TOCTPOCHHUE YIIIa,
PaBHOrO JTaHHOMY; IIOCTPOEHHUE
CEPEeIMHHOTO MEePHEeHINKYIIsSIpa
JTAHHOTO OTPE3Ka; OCTPOEHUE MPSAMOH,

OKpY>KHOCTb, e€¢ cBoiictBa. OmnucaHHas W 9
MPOXOJIAIICH Yepe3 JaHHYIO0 TOUKY U 3anaun u3
KacaTesbHas U | BIMCaHHAas OKPYXHOCTH N o .
3 CP NEPIEeHIUKYJIAPHON JTaHHOW MPSIMOI; JTUIAKTHYECKU
cexymas. [IpusHaku u | TpeyronpHuka. Brnucanueie u
. HOCTPOCHHE OUCCEKTPUCH] JAHHOTO X MaTepHuasioB
CBOICTBa OIMCAHHbBIE MHOTOYTOJIbHUKH.
yria; IOCTPOEHUE TPEYroJbHUKA 110
I'eomeTpuueckoe MecTo TIBYM CTODOHAM H YTy MEIKITY HHMIL:
touek (I'MT). Cepeaunnblit Y p yruy Y ’
10 CTOPOHE U IBYM IPHIIEKAIIUM K
NEPIEeHIUKYIAP  OTpe3ka W 9
Helt yrnam. Pemiate 3a1aun Ha
Ouccexrpuca yria kak [MT.
noctpoenue merojoM ['MT.
I'maBa 1.
Peiienue TpeyrojibHuNKOB
14 yacos

Henun yyenuka: uzydenue monyns «CHHYC, KOCHHYC M TaHT€HC YTiia» U
MOJTYy4YEHHE TOCIIEI0BATEIbHOM CUCTEMbI MATEMATHYECKUX 3HAHU,
HEOOXOIUMBIX JJISl U3YUEHUs IIKOJIBHBIX €CTECTBEHHO- HAYUHBIX JUCIUILTUH
Ha 0a30BOM ypOBHE.

Jl1s1 5TOr0 HEOOXOIUMO:

e lIMeTh mpencTaBICHHE O MOHATHSIX CHHYCA, KOCHHYCA U TAHTeHCA

yriia, 00 OCHOBHBIX TOXKIECTBaX.
e OBnageTh YMEHUIMHU:
e Tlonp3oBanue GopMya OCHOBHBIX TPUTOHOMETPUIECKHUX (HOPMYIT
e HaxoxxneHue 3HaueHu# CHHYCa, KOCHHYCA U TaHTeHca yria ot 0 1o
180°, monb3oBanue TaGuIeit Bbpanuca.

Ileaun memarora:
Co3narsp ycaoBus:
e Jlnsa popMHpOBaHUS MPEACTABICHUHN O CHHYCE, KOCUHYCE U TaHT'€HCE
yraa ot 0 1o 180°, 06 ocHOBHOM TPUTOHOMETPUYECKOM TOXKIECCTBE;
e . ®opMupOBaHHE YMEHUN TOJIH30BaTHCS (GOPMYJIaMU OCHOBHBIX
TPUTOHOMETPUUECKUX TOXKJIECTB;
e VYcBOEHHUS HaBBIKOB HAaXOXKICHMs 3HAUYEHUI CHHYCOB, KOCHHYCOB U
TaHreHcoB yriia ot 0 1o 180° , momb3oBaThes TaGMHMIIEH bpanuca.

4 EnnnnyHas oKpyKHOCTb, PT 3-
Tpuronomerpuueckue
o OIIpeZICIICHUE CUHYCA,
dbyaknun yria ot 0° 10
180° KOCHHYCAa, TAHI'€HCa,
KOTaHreHca yrios ot 0° 1o

8 Yuenuk noznaxomumca c enuHnYHOU
OKPYXHOCTBIO, TIOBTOPUT OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO,

(hopMyIIBI IPUBEICHUS

§1. Ne3,5,7,9
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180°gepe3 KoopaUHATHI TOYKH
Ha CJMHUYHON OKPYXHOCTH

- OyZeT 3HaTh ONpeeNICHHEe OCHOBHBIX
TPUTOHOMETPHUYECKUX (YHKIUN U UX

5 OcnosHoe PT 9-16 CBOJCTBA; §1.
TPUTOHOMETPUIECKOE Hayuurcs pemars 3a1aun Ha Nel12,16,18,20,
TpuronomeTpuyeckue | TOXKIECTBA. npUMeHeHue HOpMYIIbI JIJIs 22
¢ynkuuu yria ot 0° 1o BBIUHCIIEHUS] KOOPAUHAT
180° TOYKH, MPOBOAUTH JIOKA3ATEIBCTBO
TEOpEeM U MPUMEHSTh UX IIPU PELICHUN
3azay .
6 TeopeMa KOCUHYCOB, TEOpEMa PT 20-22 BrryuaT TeopeMy KOCUHYCOB, Haydarcst | §2 . Ne
[Mudaropa xak yacTHBIN ciTydai BBITIOJTHSTH YEPTEK MO YCIIOBHUIO 29,31,33,34,36
Teopema KOCHHYCOB
TEOpPEMBbI KOCHHYCOB. 3aJ1a4u, IPUMEHSTh TEOPEMBI
KOCHHYCOB TIPH PEIICHUH 3a]1a4.
7 Teopema KOCUHYCOB, TEOpEMaA PT 17,19, VYyamuiicss Hay4yuTCs IPUMEHSATD §2.
Teopema KOCHHYCOB [Mudaropa xak 4acTHBIN Cirydait 23-27 TEOpEMY KOCHHYCOB IIPU pEIIEHUN Ne38,42,44,46,
TEOPEMBbI KOCUHYCOB. 3a/1a4 48
8 Teopema KOCUHYCOB. PT 28-30 VYyamuiics Hay4uTCsl IPUMEHSTH §2,
Teopema KOCHHYCOB TEOpEMY KOCUHYCOB IIPHU pELICHUU 50,52,55,57,
3amad 59
9 Jlemma o xopae, Teopema PT 39-41 Yyamuiicss Hay4uTCsl JOKa3bIBaTh §3. Ne 80,81,
CHUHYCOB, (popMyIia paauyca TEOpPEMY CHHYCOB U BBIBOJIUTH 83,86
Teopema cunycoB OKPY>KHOCTH, OIIICAHHON OKOJIO bopmyiy paanyca OKpyKHOCTH,
TPEYroJIbHUKA, CBOHCTBO ONMCAHHOI OKOJIO TPEYroJIbHUKA,
OMCCEKTPUCHI TPEYTOJIbHUKA. IPUMEHSTh TEOPEMY CHHYCOB.
10 JlemMma o xopnae, Teopema PT 37-38 VYyammiicss HaydYuTCs TPUMEHSATD §3.
Teopema cHHYCOB CHHYCOB, opMyIa panuyca 43-49 TEOpEMY CHHYCOB U (bopiwyny paguyca | Ne90,92,94,96,
OKPY>KHOCTH, OTIICAHHOW OKOJIO OKPYKHOCTH, OTIICAHHOW OKOJIO 99
TPEYroJbHUKA TPEyroJibHUKA.
11 Penrenue TpeyroisHUKOB 110: PT 62-66 §3.

Pemenne
TPEYTrOJIbHUKOB

CTOpPOHE U JIBYM yTJIaM; 110
JIBYM CTOpPOHaM U YTy MEXIy
HUMU; 10 TPEM CTOPOHAM, I10
JIByM CTOpPOHaM U YTy,
IIPOTUBOJICKAIIEMY OJHOU U3

Yyamuics HayduTcs penaThb
TPEYTOJIbHUKH.

Nel03,108,111
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HHX.

12 Pemenue TpeyroJbHUKOB T10: PT 67-72 VYyammiicss Hay4yuTCs pemiaTh §4.
CTOPOHE U JBYM yTJlaM; 1O TPEYTrOJIbHUKH. Nel17,119,121
Pelterme JIBYM CTOPOHaM U YTy MEXIy
HUMHU; TI0 TPEM CTOPOHAM, TIO
TPEYTroJIbHUKOB
JIBYM CTOpPOHaM U yTiy,
IIPOTHUBOJICXKALIEMY OJHOU U3
HUX.
13 DopMyIIbl ISl HAXO0XKICHHS PT 79-80 VYwyanuiicss HayduTCs TOKa3bIBaTh U §4 Ne
TUTONIA/IA TPEYTOJIbHUKA: 110 npuMeHsTh Gpopmyny ans Haxoxaenus | 124,126,130,
JIBYM CTOpPOHAaM U CUHYCY yria IJIOIIAU TPEYrOJIbHUKA 131
DopmyIbl JUISL | MEXKIy HUMH; Yepe3 paguyc S= ab 1/ 2 sind
HAaXOXJEHUS IUIOMIAJAN | BHMCAHHOW U ONKMCAaHHOM
TpeyrojbHUKa OKpYXHOCTH, popmyna ['epoHa,
dbopmya mionaan
MHOTOYTOJIbHUKA, ONMCAHHOTO
OKOJIO OKPY>KHOCTH
14 DopMyIbl ISl HAXO0XKICHUS PT 82-84 VYyamuiics HayuyuTCsl JOKa3bIBaTh U §35 Ne
IUIOLIA/IA TPEYTOJIbHUKA: 110 npuMeHsITHh hopMyny s Haxoxkaenus: | 133,136,171
JIBYM CTOpPOHAaM U CHHYCY yTJia TUIOIIA/IA TPEYTOJIbHHUKA
DopmyIbl JUISL | MEXKIy HUMU; Yepe3 paanyc S= ab 1/ 2 sind
HAXOXJICHUS TUIOMIAAN | BMIUCAHHOW M OMUCAaHHOU
TPEYTroJIbHUKA OKpyxHOCTH, (popmyrna ['epona,
dbopMyna miIomau
MHOTOYTOJIbHHUKA, OTTMCAHHOTO
OKOJIO OKPY>KHOCTH.
15 DopMyJIbl ISl HAXO0KACHUS PT 75-76 VYyamuiicss Hay4uTCsl JOKa3bIBaTh U §35 Ne
DopMyIs! - IUIOUIA/IA TPEYTOJIbHUKA! 85-87 npuMeHsTh popmyiny ['epona, 147,150,154,
dbopmyna ['epona, popmymna 81 (hOpMYITBI 711 HAXOXKIEHUS TIIOIIA TN 156
HAXOXJICHUS TUIOMIAIH
TpeyronbHmIa IO MHOTOYT'OJIbHUKA, TpeyroapHuka S=abc/4 R u S =pr,
OIMCAaHHOTO OKOJIO bopMyITy 1151 HaX0XKISHUS TII0IIA T
OKPY>KHOCTH. MHOTOYTOJTbHUKA.
16 [ToBTOpEeHME u | OCHOBHOE JIM VYyammiicss Hay4YuTCs IPUMEHSATD §5 Ne
CHUCTEMaTHU3aIHs TPUTOHOMETPUYECKOE (bOpMYITBI TSI HAXOKCHUS TUTOINATN 139,141,145,

18




y4eOHOro MaTepuaia

ToxaecTBa. Teopema
KOCHUHYCOB, TEOPEMA CUHYCOB,
dbopMmyna paguyca OKpy>KHOCTH,

TpeyrojpHUKa 1 hopMymy s
HAXOXKJCHUS TUIOIIAIH
MHOTOYTOJIbHHKA.

159, 161

17 OIIMCaHHOM OKOJIO M Yyamuiics OyayT NpuMeHsTh Pemenue
TpeyrojipHuKka. PopMyIbl s MIOJTyYCHHBIC 3HAHUS U YMEHUS NPU TECTOB
HaXOKJCHHUS TUIOIAIN pEeLIeHUH 3ajiay 110 TEME.
TPEYroJbHHUKA: 110 /1B
Koumponvnan paboma peyr M
CTOpPOHAM U CHHYCY yIJia
ML no meme:  « MEXy HUMH; Yyepe3 pajuyc
Pewienue N .
BITMCAHHOM W OITMCAHHOM
mpeyzo1bHUK06»
OKpy’kHOCTH, (popmyina ['epona,
dbopmya mionaaun
MHOI'OYTOJIbHUKA, OIIUCAaHHOTO
OKOJIO OKPY>KHOCTH.
. |
18 IIpaBUIBHBII MHOTOYT'OJIBHUK, PT 102,103, | Yuamuiica HayduTCsl ONIEPUPOBaATh §6 Ne
. | BBITYKJIBII TPaBUIIHHBIN 105,107 MOHSTHEM TTPABUILHOTO MHOTO- 180,182,185,1
AHanu3 KOHTPOJIBHON .
MHOT'OYT'OJIbHUK, LIEHTP YTOJIbHHUKA, IPUMEHSATH CBONCTBA 87,205
pabotel. IlpaBusibHBIE
NPaBUIHBHOTO MHOTOYTOJIbHUKA, MPaBUILHOTO MHOTOYTOJIbHHKA.
MHOT'OYTOJIbHUKH .
LEHTPaJIbHBIN Yo
NPaBUIHLHOTO MHOTOYTOJIbHUKA,.
19 IIpaBUIBHBII MHOTOYT'OJIBHUK, PT 112, VYyamuiics Hay4uTCs JOKa3bIBaTh §6. Ne
CBOMCTBA MPaBUILHOTO 108-111 CBOMCTBA MPaBUILHOTO MHOTO- 189,191,193,1
[IpaBunbHbIE MHOT'OYTOJIbHUKA, (DOPMYJIbI YTOJIbHHMKA, BBIBOAUTH U IPUMEHATH 95,198
MHOTOYTOJTbHUKH. JUTSE HAXOXKJICHUS PaTNyCOB (bopMyITBI TSl HAXOXKIEHHS pajii- YCOB
CaoiicTBa. ONMCAaHHOW U BIIMCAHHOMN OINMCAHHOM U BIIUCAHHOM OKPY>KHOCTEHN
OKPYKHOCTEH MPaBUIILHOTO MPaBUIBHOTO MHOTO- YTOJBHHKA.
MHOT'OYTOJIbHUKA
20 [TpaBUIIbHBII MHOTOYTOJIBHUK, PT 99-101 | Yuamwuiicst HayYUTCS BHITIOIHATH §6 Ne
[IpaBunbHbIE CBOICTBa NNPaBUIIBHOTIO 113-115 IIOCTPOEHUE NIPABUIIBHBIX MHOTO- 178,200,203,2
MHOTOYTOJIbHUKH. MHOTOYTOJIbHUKA, (POPMYIIBI YTOJBHUKOB. 07,209
CgoiicTaa. JUIS HAXOXKJCHUS PaIUyCOB

ONHMCAaHHOM U BIIMCAHHOU
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OKPY’KHOCTEH IIPaBUIILHOTO
MHOT'OYTOJIbHUKA.

21 | [IpaBunbHBIE [IpaBunbHBIN MHOTOYTOJIBHUK, PT 116-120 | Yyammiicsa HayduTCs peniath 3a1a4H, §6 Ne
MHOTOYTOJIbHUKH. CBOMCTBA MPaBUILHOTO HCITIOJIB3Ys CBOMCTBA IIPABUIILHBIX 213,216,218,
CBolicTBa. MHOT'OYTI'OJIbHUKA, MHOT'OYTI'OJIbHUKOB. 221

22 JnmuHa OKpy)HOCTH, YUCITIO T, PT 127 VYyanuiicst HAy4uTCsl BBIBOJIUTH U §7 Ne

JUIMHA JYTH OKPYKHOCTH. OPUMEHATH HOPMYITy JITUHBI 229,243,252
Jlmna okpyKHOCTH OKPYKHOCTH, GOPMYJIY JUIMHEI JyTH
OKPY>KHOCTH.
23 OcnHoBHbIC TOHATUS JTHHA PT 122 VYyamuiicss Hay4yuTCsl BBIBOAUTH U §10. B 5-8
JUtHA OKDYKHOCTH OKPY>KHOCTH, YHCIIO T, JJTUHA IPUMEHATH (HOPMYITy TUTOIIAIHN KpyTa,
JYTH OKPY>KHOCTH, IIOLIA/1b dbopMyIy IIOLAAN CEKTOPA.
Kpyra, IUIOIAb CEKTOpA.
24 JnuHa OKpyKXKHOCTH, YUCIIO T, PT 123 VYyamuiicss Hay4yuTCs IPUMEHSATh §7 Ne
JUIMHA JYTH OKPY>KHOCTH, bopMyily JUTMHBI OKPYKHOCTH, 231,233,240,2
[Inomans kpyra IUIOLIA/lb Kpyra, IIIoMWaab (bopMyITy IIHHBI TyTH OKPYKHOCTH, 46,249
CeKTopa. dbopmyny miomanu kpyra, Gopmyiy
IUIOIIAAM CEKTOpA.
25 JInHa OKpYyKHOCTH, YUCJIO T, PT 126,128, | Yuamuiica Hay4yuTCsl IPUMEHSATH §7 Ne 257,
JUIMHA IYTH OKPY>KHOCTH, 129,130,131 | popmyny JJIMHBI OKPY’KHOCTH, 260,263,
[Lomas Kpyra IUIOLIA/lb Kpyra, oAb bopMyIy IIMHBI AYTH OKPY>KHOCTH, 266,268
CEeKTOopa. bopmyny miomany Kpyra, Gopmyiy
TUTOIIAH CEKTOPA.

26 PT 132-136 | Ywammiics npuMeHSIOT popmMyiry §7 Ne
[ToBTOpEHUE u | [IpaBUIIBHBII MHOTOYTOJIBHUK, JUIMHBI OKPYKHOCTH, (popmyny mummHbl | 271,275,278,2
CHCTEMaTH3aIHs BBIITYKJTBII TPaBHITEHBINA IYyTH OKPY>KHOCTH, popmyiry momana | 86
y4eOHOro MaTepuaa MHOT'OYTOJIbHUK, LIEHTP Kpyra, GopMyiy IUIOMAAN CEKTOpa MpH

NPaBUIBLHOTO MHOTOYTOJIbHUKA, pelLIeHUH 3aj1ay.

27 Konmponsnas pasoma HEHTPaIbHBINA yroi M VYyamuiics npuMeHstoT Gpopmyny Pemenue
o2 no meme | TPABHIBHOTO MHOTOYTONEHHKA, JUTMHBI OKPYKHOCTH, (hopMyny anuHbl | TectoB OI'D
«IIpasunvibie (bopMyIbl IS BBIMHCIICHUA IYTH OKPY>KHOCTH, (OPMYITy IIJIOLIa U
MHOZOYONBHUKIY panuycoB OKpYKHOCTEH Kpyra, GopMyi1y IUIOIAAHN CEKTOpa MU

OITMCAaHHBIX U BIIMCAHHBIX B

pELIECHNUH 3a]1a4.
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IIPABUJIbHBIE MHOTOYTOJIbHUKH.
@opMyJbl JUIMHBI OKPYKHOCTH
Y IUIOIIAU Kpyra, KpyroBOu
CErMEHT, KPYTrOBOM CEKTOp,
JUIMHA JYTH OKPY)KHOCTH,
dopmyna mIomanau KpyroBoro
CErMEHTa

JlekapToBbl kKoopauHathl (124)

esn yueHuka:
Nzyuenne monyns «KoopauHaThl BEKTOpa» U MOIy4YeHUE
HOCHGHOB&TGHBHOﬁ CHUCTEMBI MaTEMATHYCCKHUX 3H3.HPII>1, HGO6XOILI/IMBIX JJIsA
W3YYEHHUS IIKOJIbHBIX €CTECTBEHHO- HAYYHBIX TUCIUIUIMH Ha 6a30BOM
YpOBHE.
Mg sTOr0 HEOOXOIUMO:
e lImeTs mpesacTaBiieHre O TPSIMOYTOJILHON CUCTEME KOOPAUHAT, O
KOOpJAuHaTax TOYKH, KOOpAWHATAX BCKTOpPA.
e OBnaseTb YMEHUSIMU:

® -pacKJIaJpIBaHUE BEKTOpA MO JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

® -HAXO0XJCHHE KOOPAMHAT BEKTOPA, KOOPAMHAT CYMMBbI U PA3HOCTH

IMenau meparora:
Co3aarsb yciaioBus:
o Jlnst popMupoBaHUS TPEIACTABICHUI O MPSAMOYTOJIBHON CHCTEME
KOOPAMHAT, 0 KOOPJAHHATaX TOYKH, KOOPAUHATAX BEKTOPA.
e  @opMupoBaHUE YMEHHUI pacKIaJIbIBaTh BEKTOP MO IBYM
HEKOJUIMHEApHBIM BEKTOpaM;
VY cBoeHUs HABBIKOB HAXOXACHUS KOOPJIMHAT BEKTOPA, KOOPJIUHAT CYMMBI U
Pa3HOCTU BEKTOPOB, PEIICHUS MPOCTEHIINX 3a/1a4 METOJI0M KOOpPJINHAT,
MIPUMEHEHUE MOTYYECHHBIX 3HAHUHM TIPU PEIICHUH 3a7a4.

BEKTOPOB.
® - penieHue MPOCTEHIINX 3a/1a4 METOJIOM KOOPIMHAT.

28 JlexapToBbI KOOPINHATHI, PT 143-146 VYyamuiics Hay4uTCsl BBIBOAUTH U §8 Ne
AHanu3 KOHTPOJIBHOHM | pacCTOSIHME MEXAY TOUKaMU, IPUMEHSTH (HOPMYITY PacCTOSTHUS 292,295,298
pabotel.  PaccrosiHue | ¢popmyna asi BEIYHCICHUS MEXy ABYMS TOUKaMH C 3a/laHHBIMU
MEXIy ABYMsSI TOYKAMH | PACCTOSIHHE MEKIY TOYKAMH C KOOpAWHATaMHU, GOPMYITy KOOpAHHAT
c 3aJJaHHBIMU | 3aJJaHHBIMH KOOpPAMHATAMHU. CepeIMHBI OTPE3Ka.

KOOpIWHATAMH. KOOPJWHATHI CEPEeINHBI
OTpe3Ka.

29 Paccrosinne Mexay | JlekapToBbl KOOPAMHATBHI, PT 142 VYyammiicss Hay4yuTCsl IPUMEHSATH §9 Ne
JBYMsI ~ TOYKaMHU  C | PACCTOSIHUE MEXAY TOUKAMH, 147-151 (bopMyITy pacCTOSTHUS MEXIY IBYMS 300,302,304,
3a/ITAaHHBIMA dbopmyna i BEIYUCICHUS TOYKAMH ¢ 33JJaHHBIMA KoopauHatamu, | 307,310
KOOpJAWHATaMHU. paccTosiHuE MEXAY TOUKaMH C (bopMyITy KOOpIUHAT CEPEAUHBI
Koopaunatsl 3aJJaHHBIMHU KOOpAMHATaMHU oTpe3Ka..

CepeIMHBl OTpe3Ka KOOPJIMHAT CEePEMHBI OTPE3Ka.




30 | Paccrosinue MEXJy | pacCTOSTHUE MEXKIY TOUKAMH, PT 152-158 | Yuamuiics HAy4uTCsI IPUMEHSAThH §8 Ne 313,315,
IBYMsT  TOYKamMH  C | GOpMyIa AJisi BBIYHCICHHS (bopMyITy pacCTOSTHUS MEXIY IBYMS 317,320
3aJJaHHBIMU paccTosiHuEe MEXAY TOUKaMHU C TOYKaMHU C 33JJaHHBIMHU KOOPAMHATAMH,

KOOpAWHATaMHU. 3aJaHHBIMH KOOpAMHATAMHU (bopMyITy KOOpIUHAT CEPEAUHBI
KoopauHnatsl KOOPJIMHAT CepeUHbI OTpe3Ka oTpesKa..
CepeIMHBl OTpEe3Ka

31 VYpaBuenue purypsl, PT 160 VYyamuiics Hay4uTCsl ONEPUPOBATh §9 Ne329,331,

VpasHeHie GUrypbl ypaBHEHUE OKPY>KHOCTH. 163-166 NOHATHEM YPaBHEHNUS burypslr Ha 333
KOOPAWHATHOH MJIOCKOCTH, BBIBOIUTH U
UCIOJIb30BaTh YPABHEHUE OKPYKHOCTH.

32 VpasHeHe VYpaBuenue purypsl Ha PT 167-178 | Yuammiicsi HAy9UTCS HCIIOJIB30BAThH §9 Ne 335,337,
OKPYKHOCTH KOOPJIMHATHOM TIJIOCKOCTH, ypaBHEHUE OKPYKHOCTH mpu pemeHun | 339,341,343

ypaBHEHHE OKPY>KHOCTH 3ajad.

33 VYpaBHeHue Gurypsl Ha PT 159-162 VYyamuiics HayunuTCsa BBIBOJUTH §9 No 346,347,
VYpaBHeHue KOOpPJMHATHOM IJIOCKOCTH, 179-186 ypaBHEHUE NPSIMOM, UCIIOIb30BaTh 349,351
OKPYKHOCTH ypaBHEHHE OKPY>KHOCTH.. ypaBHEHHE NPSIMOM U1 peleHus

3aaad..
34 YpaBHeHME NPAMOMU, PT 158,159 VYyamuiics HayduTCs UCIIOIb30BATh §10. Ne
VYpaBHeHMe npsamMoit BEpTHUKaJIbHAs NpsMas, ypaBHEHUE MPSIMOM JJIs1 PEeLLICHUS 358,361,
HEBEPTUKAJIbHAS NPsI- Mast 3ajad. 363,365,367
35 YpaBHEHME NPAMON, PT 187, VYyamuiics Hayuutcs ycraHaBnuBaTh | §10. Ne 370,
BEPTHUKAJIbHAS NIpsAMas, 202-204, 200 | cOOTBETCTBHE MEXIY YpaBHEHUEM 373,
. HEBEPTHKAIbHAS TIpsMast. 205-215 HEBEPTUKAITBHOM MPSIMOI U yrIIoM 376,379,381
YpaBHeHHE NpsAMON N .
MEXy JaHHOU MPSIMOil 1
TIOJIOKUTETTHHBIM HaIlPaBICHHEM OCH
a0cuucc.
36 Vrnosoit YT0oa Mex Iy IpsiMOi U PT 217-220 | Yyammuiicsd HayduTCs peniaTh 3aJ1a4w, §11
. | TTOJIOKUTEIHLHBIM HCIIOJIb3Ysl IOHSTHE YTIIOBOTO Ne389,392,394
K03 puLIMEHT MpsIMOit 9
HarpaBJeHHuEeM ocH abcimce, Kod(urmenTa npsiMoi.

37 yII10BOM KO3 duIMeHT npsimo, | PT 216 VYyamuiics pemaroT 3aaauu, ucrnonb3ysa | §11 Ne 396,
Vriosoit HEOOXOIMMOE U IOCTAaTOYHOE 221-225 MOJTyYCHHBIC 3HAHMUS. 399,401,405
KOX((UIIMEHT MPSMOI | YCIOBHE NapalIeIbHOCTH

IPSMBIX.
38 IloBTOpEeHNE 1 | /lekapToBBI KOOpAUHATEI, JIM Yyamuiicss Hay4duTCs BBIBOJUTH Pemenue
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CucreMaTu3anus
y4eOHOro MaTepuaia

pacCTOSIHUE MEX/y TOUKaMH,
dbopMyIa At BEIYUCICHUS

ypaBHEHHUE MPSIMOH, UCIIOJIB30BaTh tectoB OI'D

YpaBHEHUE MPSAMON JIJI PELICHUS

paccTosiHuEe MEXAY TOUKaMHU C 3ajau..
39 | Koumponvhas paboma | 3aJaHHBIMU KOOPJAHHATAMU M CamocrosTenbHoe BBIIIOJIHEHUE Pemenue
Ne3 no meme: « | KOOPIAMHAT CEpeilUHbI OTPE3KA, KOHTPOJIbHON pabOTHI. tectoB OI'D
/exapmoeut YpaBHEHUE OKPYKHOCTH,
KOOpOuUHamol» YTII0BO# KO3 OUIIMEHT MPSMOH,
BexTopbi(134)

Henu yyeHuka: nzydeHue TeMbl «BEeKTOpbD U OJIy4eHUE

H0CJIEI0BATEIbHOM CUCTEMbl MAaTEMAaTUUYECKUX 3HAHUHN, HEOOXOMMBIX /IS
M3YUYEHHS IKOJILHBIX €CTECTBEHHO- HAYYHBIX JIUCIUILIUH HAa 6a30BOM
YPOBHE.

st aTOr0 HEOOXOUMO:

o HmeTh npeaACTaBJICHHUEC O BEKTOpaAXx, a0COJIIOTHON BEJIUYHHE U
HaIIpaBJICHUU BEKTOPA, paBEHCTBC BEKTOPOB, CYMMC 1 Pa3HOCTU

BEKTOPOB.

L4 OBJ'IaI[eTL YMCHUSAMU:

BBINONTHATE CII0KEHHUE U BBIYUTAHUE BEKTOPOB, IOCTPOCHUE CYyMMBI
JBYX U 0oJiee BEKTOPOB, MOJIb3YSICh MPaBUIIaMHU TPEYTOJbHUKA U

Iesnn nmegarora: co3garh yCIOBHUSA:
e Jlnsa popmMupoBaHus IpeACTaBICHUS O BEKTOpax, abCONMIOTHON
BEJIMYMHE U HAIIPABJICHUH BEKTOPA, PABEHCTBE BEKTOPOB, CYMME U
Pa3HOCTU BEKTOPOB.
e  @DopMHUpOBaHUS YMEHUS BBIOJIHATH CII0KEHUE U BBIYUTAHUE
BEKTOPOB.
e VYCBOEHUS HAaBBIKOB M300pakeHNs 1 0003HAYCHHS BEKTOPOB,
OTKJIaJIbIBAHKE OT TOUYKH BEKTOpPA PAaBHOT'O JIAHHOMY.

napajiesiorpaMma.
40 CkasnspHas BeIMYMHA, BEKTOP, PT 226,234 | Yyamuiics Hay4uTCsl ONEPUPOBATH §12 Ne 408,
Hayajio BEKTOpa, KOHeEIl 235-238 MOHSTUEM BEKTOpA B TEOMETPHUH, a 410,412,414,
BEKTOpa, HAIIPABJICHHBIH TaK)Xe OCHOBHBIMH TIOHSTHSIMH, 416
AHau3 KOHTPOJBHOM | OTPE30K, HYJIEBOH BEKTOD, CBSI3aHHBIMU C OTIPE/IETICHUEM BEKTOPA.
paboTEHI. [TonsATHE | MOIYIIb BEKTOpA, BEKTOPBHI.
BEKTOpa COHAIpaBJICHHbIE BEKTOPHI,
TIPOTHBOTIOJIOKHO
HarpaBJIeHHbIE BEKTOPHI,
paBHBIE BEKTOPHI
41 CkanspHas BenuuuHa, BekTop, | PT 239-240 | Yyammiicst HayuuTcs pematsh 3a1auu, §12 Ne420,
Ha4yaJio BEeKTOpa, KOHEeIl 241-243 HCIIONIB3YS TIOHITHE BEKTOPA. 424, 427, 429,
Koopaunatsl BekTOopa | BEKTOpa, HalpaBICHHBIN 245-250 431
OTPE30K, HYJIEBOI BEKTOP, 252
MOAYJIb BEKTOpa, 244,251
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COHAIIPaBJIIEHHbIE BEKTOPBHI,
IIPOTUBOIOJIOKHO
HalpaBJIeHHbIE BEKTOPHI,
paBHBIE BEKTOPBI.

42 Koopaunats! BexTopa, popmyna | PT 255,256 | Vuamuiics HayduTCst ONpEAEsTh §13 Ne
MOJYJIsl BEKTOpA. KOOPJHMHATHI BEKTOPA, 3aJJaHHOTO 444 449,
KOOPJAMHATAMH €T0 Havajla U KOHIIA; 451,453,455,
CpaBHUBATh BEKTOPHI, 33/IaHHBIC 458,460
CrnosxeHue BEKTOpOB
KOOpAWHATAMU; HAXOIUTh MOJIYJTb
BEKTOpa, 3aJaHHOT'0 KOOPJMHATAMH.
OcHoBuble oHsATHS KoopanHaTs
BEKTOpa,
43 [paBuina cioxenust BektopoB : | PT 254(1-3) | Yuamuiics HayduTCs ONEPUPOBATH §14 Ne 471,
MPABUIIO TPEYTOJIbHUKA; MOHSITHEM CyMMBI BEKTOPOB, 467,477
NPaBUJIO MapaiesiorpaMmma, NPUMEHSTH MTPaBHUJIa TPEYTOJIbHUKA U
C BBIYUTAHUE BEKTOPOB, CBOICTBA napaiesiorpaMMa Jijsi CJI0KEHHS BEK-
JIOKEHHE BEKTOPOB .
CJIO’KEHUS BEKTOPOB TOPOB, IPUMEHSTH CBOMCTBA CIIOKEHHSI
BEKTOPOB, JOKa3bIBaTh U MPUMEHSTh
MIPABUJIO CIIO’KEHUS BEKTOPOB,
3aJJaHHBIX KOOpJIMHATAMHU.
44 OcHosHnble noHATHA CymMma PT 257-259 | Yuammiicsi HAy9uTCsl ONIEpUPOBATH §14 Ne 473,
BEKTOPOB, IIPABUJIO 260 MIOHSTHEM Pa3HOCTH BEKTOPOB, 477,483,485
TPEYroJIbHUKA, IPABHIIO MIPUMEHSTH MIPABHUIIO PA3HOCTH
CJIO’KEHUS BEKTOPOB, 33/1aHHBIX BEKTOPOB, ONEPHPOBATH OHATHEM
KOOpJAWHATaMH, CBOHCTBA MIPOTHBOMIOJIOHBIE BEKTOPHI,
BbrunTanue BEeKTOPOB | CIIOKEHHS BEKTOPOB, pa3HOCTh JIOKa3bIBaTh U MIPUMEHSTH MIPABUIIO
BEKTOPOB, IPABUJIO Pa3HOCTH BBIYUTAHUS BEKTOPOB, 33IaHHBIX
BEKTOPOB, IPOTHBOIOJIOKHBIE KOOp/AMHATaMH.
BEKTOPBI, TIPABUIIO BHIYUTAHUS
BEKTOPOB, 3aJJaHHBIX
KOOpJIMHATAMH.
45 CymMma BEKTOpOB, IPaBUIIO PT 261,262 | Yyamuiics Hay4uTCsl IPUMEHATH §14 Ne 489,
Brruntanue BEKTOPOB | TPEYroJbHUKA, IIPABUIIO 263-267 MpaBujia TPEYTroJIbHUKA U 491,493,496,
CJI0KEHMSI BEKTOPOB, 3a/IaHHBIX 268 napajuiesorpaMma Juisl CJI05KEHUs 499,502
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KOOpAMHATAMU, CBOKCTBA
CJI0’KEHUSI BEKTOPOB, PA3HOCTh
BEKTOPOB, IPABUJIO PA3HOCTHU
BEKTOPOB, IPOTUBOIIOJIOKHbBIC
BEKTOPBI, IPABUJIO BEIYUTAHHUS
BEKTOPOB, 33/IaHHBIX
KOOPJIMHATAMHU

BEKTOPOB, CBOMCTBA CJIOKECHUS
BEKTOPOB, IPABUJIO CIIOKECHUS
BEKTOPOB, 33JIaHHBIX KOOpANHATaAMU,
MPAaBUJIO PA3HOCTU BEKTOPOB, IPABUIIO
BBIYMTAHUS BEKTOPOB, 3aJaHHBIX
KOOpAMHATAMM.

46 YMHOXeHue BekTopa Ha uucio, | PT 278,279 VYyanuiicst HayduTcsi yMHOXaTh BekTop | §14 Ne 504
CBOMCTBO KOJUTMHEAPHBIX 280-286 Ha YKCJI0; JOKA3bIBaTh U IPUMCHSTH 506,508,510,
BEKTOPOB, YMHOKEHHE BEKTOPA, CBOICTBO KOJUIMHEAPHBIX BEKTOPOB, 516
YMHOXKEHHE  BEKTOPA | 35 1apm0r0 KOOPAHHATAMH, HA TIPABHIIO YMHOKEHHUS BEKTOPA,
Ha qHCIo YKCII0, CBOMCTBA YMHOKEHUS 3aJJaHHOTO KOOPJIMHATAMH, Ha YHCIIO;
BekTopa Ha uncio [Ipsmas MIPUMEHSTh CBOHCTBA YMHOXKCHUS
Oitnepa. BEKTOpa Ha YUCJIO.
47 PT 277 Yyamuiics HayduTcs yMHOXKaTh BeKTop | §15 Ne 523,
287-295 Ha YKCJIO; TOKA3bIBATh U MPUMEHSITh 525,528
CBOICTBO KOJUTMHEAPHBIX BEKTOPOB,
YMHOXKEHHE  BEKTopa
A Yo MIPaBUJIO0 YMHOXXEHHS BEKTOPA,
3aJJaHHOTO KOOPJIWHATaMH, Ha YHCIIO;
MIPUMEHSITh CBOHCTBA YMHOKCHUS
BEKTOpA Ha YHCIIO..
48 Yroa Mexay BEKTOpamu, PT 314,315 VYyamuiics Hay4uTCsl ONEpUpOBaTh §16 Ne 579,
NEPIIEHIUKYJIIPHBIE BEKTOPBI, 316-320 MOHATUSMHU yIJIa MEXTy BekTopamu 1 | 582,584,586
CKaJIIPHOE TIPOU3BEICHUE IBYX CKaJISIPHOTO TIPOM3BEICHUS IBYX
BEKTOPOB, CKaJISIPHBIN KBaJpar, BEKTOPOB; TOKA3bIBaTh U MIPUMEHSITH
CkansipHOe YCIIOBHE TIEPIIEHINKYIIIPHOCTH YCIIOBUE TIEPIICHANKYIIPHOCTH JIBYX
MIPOU3BEICHUE JIBYX HEHYJIEBBIX BEKTOPOB, HEHYJIEBBIX BEKTOPOB U GOpMYITy
BEKTOPOB bopmya cKaIsipHOTO CKaJISIPHOTO TIPOM3BEICHUS IBYX
MIPOM3BENICHHUS ABYX BEKTOPOB, BEKTOPOB, 33JJaHHBIX KOOPINHATAMU;
3aJJaHHBIX KOOPIMHATAMH, NPUMEHSTH (HOPMyITy KOCHHYCA yTIia
dbopMyna KOCHHYCa yriia MexXIy MeEX1y BEKTOpaMH, CBOKWCTBA
BEKTOpPaMHU, CBOICTBa CKaJIIPHOTO IPOU3BEJICHUS] BEKTOPOB..
49 | CxanspHoe CKaJIIPHOTO TIPOM3BEICHUS PT 321-330 | Yyammiics Hay4uTCs IPUMEHSTD §16 Ne 588,
MIPOU3BEICHUE BEKTOPOB YCJIOBHE MEPIICHIUKYISIPHOCTH IBYX 593, 595, 597,
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BEKTOPOB HEHYJIEBBIX BEKTOPOB U GOPMYITy 601
CKaJIIPHOTO IPOM3BEACHUS JIBYX
50 BEKTOPOB, 33JIaHHBIX KOOPJIMHATAMH; §16 Ne 603,
CxanspHoe
MPUMEHSTH (HOPMYITYy KOCHHYCA yTiia 605, 607, 609,
POM3BEACHUE o
MEXJ1y BEKTOpaMH, CBOKCTBA 611, 613
BEKTOPOB CKaJIIPHOTO IPOM3BE/ICHUS] BEKTOPOB
o1 PT 331-344 Pemenue
VYyanusacs npuMeHsIoT VYuyaruiics \ IPUMEHSIOT yCIOBUE tectoB OI'D
yCIIOBHE NIEPIIECHINKYIISIPHOCTH NEPIEHAUKYIISIPHOCTH JIBYX HEHYJIEBBIX
[ToBTOpEHUE U | IBYX HEHYJIEBBIX BEKTOPOB U BEKTOPOB U (HOPMYITy CKATSIPHOTO
CHCTEeMaTH3alus bopMyiTy CKaIIpHOTO MIPOM3BEICHUS IBYX BEKTOPOB,
yueOHOro Marepuana MIPOU3BEICHUS ABYX BEKTOPOB, 3aJJaHHBIX KOOPAWHATAMU; IPUMEHSIOT
3aJJaHHBIX KOOPINHATAMHU; (dopMyily KOCUHYCaA YyIJla MEXy
MPUMEHSIOT POpPMYITy KOCHHYCa BEKTOPAaMH, CBOICTBA CKAJIIPHOTO
yIi1a MeXy BEKTOpaMH, IPON3BEACHNUS BEKTOPOB
52 Koumponvnas paboma | CBOWCTBA CKAJIIPHOTO M CamocrosTenbHoe BBIITOJTHEHHUE Pemenue
No4 no meme: | IPOU3BEACHUS BEKTOPOB KOHTPOJIbHOM paboThI. tectoB OI'D
«Bexmopo1»

FeOMeTpnqecmle |1

eoOpa3zoBanusi(54)

Henn yyenuka: nyueHue Moayis «/{BHKeHUE U IEPEHOC» U NOTYYECHHE
NOCJIEeI0BATENbHON CUCTEMbI MATEMAaTUYECKUX 3HAHUM, HEOOXOIUMBIX JJIs
M3YUYEHHS IIKOJIBHBIX €CTECTBEHHO- HAYYHBIX JAUCIUILINH Ha 6a30BOM
YpOBHE.

Jl1s1 5TOr0 HEOOXOIUMO:

e Hwmeth npencraBieHne 00 0TOOpaKEHUH IIIOCKOCTH Ha ce0s U O
JBUKEHHUH, TapaJUIETIbHOM IIepeHoce, 00 0CeBOM U LIEHTPaTbHOM
CUMMETPUHU.
e OBianeTh yMEHUSIMU:

e [IpumeHeHue CBOMCTBA ABUKEHUN IIPU PEILICHNN 33]1a4.

e CoBepIIeHCTBOBAaHUS HaBbIKa MOCTPOEHUS GUTYp MPH OCEBOIl U
LIEHTPAJIBHOM ;
e JlokazaTenbCTBa TEOPEM O TOM, UYTO MApaJUICIbHBIN IEPEHOC
€CTb JIBH)KCHHUE;

e IIpumeHeHue N0JIy4CHHBIX 3HAHUN NIPU PELLICHUH 3a4a4.

Ileaun memgarora:
Co3narsp ycaoBus:
e Jlnsa popMHpOBaHUS IPEACTaBICHUI 00 0TOOpaKeHUH MIIOCKOCTH Ha
ce0s ¥ 0 IBUKEHUH, NTapauIeIbHOM NepeHoce, 00 0CeBOM U
LIEHTPAIbHON CUMMETPHH;
e @opMupoBaHUE YMEHUN INPUMEHATH CBOMCTBA ABUKCHUH IIPU
peLIeHuN 3a/1ay;
e CoBeplIeHCTBOBAaHHUS HAaBbIKA MOCTPOEHUs GUTYpP MPU OCEBON U
LIEHTPAIbHON CUMMETPHH;
e VYMeHue JOKa3bIBaTh TEOPEMY O TOM, YTO MapaJUICIbHBII IIEPEHOC
€CThb JBUKECHUE;
Y cBOEHHUs HaBBIKOB IIPUMEHEHUS IIOJIYYCHHBIX 3HAHUU IIPU PELLIECHUU 3a1a4.
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53 [TapannenbHblil nepeHoc, PT 346 VYyamuiics Hay4yuTCsl ONEPUPOBAThH §17 Ne 622,
npeoOpa3oBaHue (HUrypsI, 347-350 MOHSTUSIMU IBUKEHHUE U 624,627,629
AHAIH3  KOHTOBHOM o0pa3 ¢urypsl, mnpoobdpas NapajUIeNbHOrO IEPEHOCa, A0KA3EIBATD
paboTEL. TBuKene (bUrypbl, TBIKEHUE CBOWCTBO MapajIeIbHOTO MEPEHOCa,
(nepememente) (HCRGMCIHGHHC) burypsi, CTPOUTH 00pa3bl U MPooOpa3bl GUTryp
CBOWCTBA JIBUKCHUS, paBHbIC [IpU apajieIbHOM IIepeHoce
uryper ¢burypsl, B3aMUMHO 00paTHBIE
JIIBMIKCHHS, CBOMCTBA
napaJuIeIbHOrO MepeHoca.

54 Touku, cUMMETpHUYHBIE PT 345 VYyamuiicss Hay4yuTCs IPUMEHSATD §17 Ne 631,
TapanenbHbiii OTHOCHUTEIIBHO MPsIMOii, oceBast | 351-357 MOHATHE NaPAIUICIBHOrO NEPEHOCa 1 635,637,641
HepeHoC. Ocepas | CAMMETPHS OTHOCHTEIBHO 358 CBOIICTBA MapallIeIbHOTO TIEpeHoca
J— HPAMOL, OCb CHMMETpHH, IPU PELICHUH 33/1a4.

TleHTpanbHas CBOICTBO OCEBOW CUMMETPUH,
CHMMETpHS, ¢urypa, CHMMETPHIHad
OTHOCHTEJIBHO MPSIMOH, OCh
CUMMETPUHU (QUTYPBI.
55 IToBOpOT BOKpYT LIEHTpa PT 367-368 VYyamuiics Hay4uTCs ONEpUpPOBaTh §17 Ne 645,
MIPOTUB YaCOBOM CTPEIIKH Ha 369-374 MOHSTHEM TTOBOPOTA, JOKA3bIBATh 648,650,652,6
[ToBopot JTAHHBIH yroJ1, MOBOPOT BOKPYT CBOWCTBO MTOBOPOTA, BHIMOJIHATh 54
IeHTpa , IIEHTp moBopoTa, yron #08-411 MOCTPOCHHS C TIOMOIIBIO IIOBOPOTA..
IOBOPOTa, CBOWCTBA MOBOPOTA.
56 OcuoBubie niousTHs ['omorerus, | PT 422-423 | Yuamuiicst HaydyuTCs OepHpOBaTh §18 Ne 661,
LEHTP TOMOTETHH, 424-428 MMOHATUSIMHA TOMOTETHHU U TOLO0OHUS 664,666
K03 UIIMEHT TOMOTETHH, ¢buryp, ctpouts GuUrypy,
CBOWCTBA TOMOTETHUH, TOMOTETHYHYIO JAHHOM, C 3a1aHHBIM
l'omorerns. IlomoOue | KOMITO3UITHS ABYX KO3 (D PUITMEHTOM TOMOTETHH.
buryp. npeoOpa3oBaHuil,
npeoOpa3zoBaHue MO 00w,
1mo100HbBIE (PUTYPHI, OTHOIIICHHE
IUIOIAAeN ITOMO0HBIX
MHOT'OYTOJIbHUKOB.

57 [IpakTueckass paborta | Yuamuecs 0000111ar0T u| PT429-440 | Yyamuiicsi IpUMEHSIOT TOHATHUS §18 Ne 672,

10 TIOCTPOEHHIO BCEX | CHCTEMAaTU3UPYIOT 3HaHUS IO CUMMETpUS, TOBOPOT, NapajlIeIbHbIN 675,679,682
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BUOB JIBUKECHUS TeMeE «I"'eoMerpuueckue MEPEHOC, TOMOTETHH U TIo100us puryp
npeoOpa3oBaHUS Y UX CBOWCTBA IIPU PELICHUH 3a/1a4.
Pemenne 3ana4 Bropoii yactu OI'I(114)

58 [IpumenstoT teopernueckuil | Tectel OI'D OLICHMBAIOT TOCTUTHYTBIM PE3yNbTaT. Petenue
Pa3bop U pelleHHE | maTepuan, HM3ydeHHBIH B TeueHHE BriOupatot Hanbosnee 3¢hpexTuBHbIE tectoB OI'D
MIPOTOTHUIIOB 3aJ1a4d | Kypca IpU PEeIeHUH KOHTPOJIbHBIX CIIOCOOBI pelIeHNs 3aJa9u
No24 OI'D BOIIPOCOB PerynupyroT coOCTBEHHYIO AEATEILHOCTD

MOCPEJCTBOM MUCbMEHHOU PEYH.
59 O6001HUTh TPHOOPETEHHBIE Tecter OI'D CaMOCTOSTENEHO HAXOIAIT U Pemenue
3HAHWA, HABBIKW U YMEHUS 32 9 (hopMynupyIOT yueOHyT0 mpobiemy, tectoB OI'D
KJ1acc COCTABJISIIOT IIJIaH BBITOJHEHUS pabOoTEHI.
Pas6op u percHue BrInonHA0T y4eOHble 3a1aul, HE
IPOTOTHIIOB 3a1aun HUMEIOIIUE OJTHO3HAYHOTO PELICHUS
No24 OTD BocnpuHuMaroT TEKCT ¢ y4eTOM
MOCTaBJIEHHOHN yueOHOM 3a1a4u, HAXOJIST B
TEKCTe HHPOPMAIUIO, HEOOXOJUMYIO JIS
ee peleHus

60 Pasbop u peluenne [TpumensiroT Te?peTqucKHﬁ Tecter OI'D O1eHNBAIOT JOCTUTHYTBIH PE3yNbTarT. Pemenne

HpOTOTHIIOR S — MaTepuai, W3YYeHHBIH B TEUYCHHE Brei6buparot Hanbonee 3hhekTuBHEBIE tectoB OI'D
Kypca MpU peleHNH KOHTPOJIBHBIX CHOCOOBI pelIeHUs 3a]]a91
Ne24 OI'D BOMPOCOB
61 0O600mMTH TPHOOPETEHHBIE Tecter OI'D OICHUBAIOT ~ JOCTUTHYTBIA  pe3yJbTar. Pemenne
PellleHne MPOTOTHIIOB 3HAaHWA, HABBIKK U yMEHUS 32 9 Coznaror CTPYKTYpPY B3auUMOCBsI3e | TectoB OI'D
KJ1acc CMBICJIOBBIX eJIMHUII TEKCTA.
ajatu Ha ApPryMEHTHPYIOT CBOIO TOYKY 3pEHUS,
NlokasaTeNnbeTBo (Ne25) CHOPSIT W OTCTauBalOT CBOIO IO3ULHIO
HEBPaXJeOHBIM I ONIIOHEHTOB 00pa3oM

62 IIpumenstor teopetnueckuii | Tecter OI'D CaMOCTOATEIBLHO HAXOIIT U Peinenue
Pemienne mpOTOTHNOB | MaTepual, M3yYEHHBI B TEUCHUE bopMynupyroT yuebHyIo mpobiemy, tectoB OI'D
3a1a4u Ha | Kypca MmpH pelieHur KOHTPOJIBHBIX COCTABJISIIOT TIJIAH BBITOTHEHUS pabOTHI.
nokazarenbcTBo (Ne25) | BOIPOCcoB BrimonHsI0T yueOHble 3a1a4un, He

MUMEIOIIUE OTHO3HAYHOTO PELICHUS

63 Pemenne mnportotumnos | O600IMTE TPHOOPETEHHbIE Tecter OI'D OIeHHBAIOT  JOCTHTHYTHIM  pe3ysbTar. Pertenne

337291 Ha | 3HAaHUS, HABBIKU ¥ YMEHHS 3a 9 Cozpator CTPYKTYpY B3auMocBs3el | tectos OI'D
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noka3arenbeTBo (Ne25)

Kj1acc

CMBICJIOBBIX SIMHUII TEKCTA.
ApPryMEHTUPYIOT CBOIO TOYKY 3pCHUS,
CHOPSIT W OTCTaWBAIOT CBOKO ITO3UIIHIO
HEBPaXXJACOHBIM TSI OIIIIOHCHTOB 00pazoM

64 O06001UTE TPHOOPETEHHBIC Tectsr OI'D CaMOCTOSTENBHO HaXOIAIT U Pemenue
Pa3zbop w pemieHue | 3HaHWS, HABBIKU M YMEHHs 32 9 (bopMyIHUpPYIOT yueOHYIO PobdieMy, tectoB OI'D
HpOTOTI/IHOB 3aJauyu KJ1acc COCTABJIAIOT IIJIAH BBIITOJIHCHUA pa6OTBI.

No26 OI'D BeimosHsA0T yueOHbIe 3a1auu, He
HUMEIOIINE OTHO3HAYHOTO PEIICHHUS

65 [IpuMeHsI0T TEOpETUUECKUI Tecter OI'D OLEHUBAIOT JOCTUTHYTBHIM PE3yNbTAT. Pemtenue
P3360p W PCUICHUC | MaTepuall, H3yYEHHBIH B TEUCHHE BI)I6I/IpaIOT Hanboee 3(b¢)CKTHBHLIC TectoB OI'D
MIPOTOTHUIIOB 31441 | Kypca [PH PELICHHH KOHTPOIBHBIX CIOCOOBI PEIICHHUS 3a1auH
No26 OI'D BOIIPOCOB Perynupyrot CO6CTB6HHyI? IesATEIbHOCTD

IOCPCACTBOM IMMCbMCHHOU PCYHU.

66 Pazoop wu pemenue | O6001MTE TPUOOPETEHHBIE Tecter OI'D | ©opmupoBaHKE HaBBIKA COTPYTHUIECTBA C Pemenue
MPOTOTHUIIOB 3aauy | 3HAHMS, HABBIKK M YMCHHS 3a 9 YUYHUTENIEM U CBEPCTHUKAMU TectoB OI'D
No26 OI'D KIace

68 O60061HUTh TPHOOPETEHHbIE Tecter OI'D CamocTosTeIbHOE BBITIOJTHEHHE Pemenue
TI'omoBoii TecT 3HAHWSI, HABBIKU M YMEHUS 32 9 KOHTpOHBHOfI pa6OTBI. TectoB OI'D

KJj1acC
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