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|. lloacnumenvnasn 3anucka.

Pabouas mporpamma mo reomerpuu a9 kimacca paspaboraHa ¢ ydeToM TpeOoBaHWi (peaepasbHOrO0 KOMIIOHEHTAa TOCYIapCTBEHHOTO
cTaHzapTa oOmero oOpa3oBaHUSI M B COOTBETCTBHHM C aBTOpckoil mporpammoirn A.I. Mepsmsak, B.b. Ilononckuii, M.C. fxup, E.B. Bymko
(Marematuka: mporpammsl : 5—9 knaccel A.I'. Mepansik, B.b. TTononckuii, M.C. fxup, E.B. byniko /. — M. : Benrana-I'pad, 2013. — 112 ¢.) B
HEll TaKKe YYMTHIBAIOTCS OCHOBHBIC WU M TOJIOKeHUs [Iporpammbl pasButus U (GOpMHUpOBaHHS YHUBEPCAIBHBIX YUEOHBIX NEHCTBUN IS
OCHOBHOTO 00111er0 00pa30BaHus KOTOPBIE 00eCIeunBaoT (OPMHPOBAHNE POCCUHCKOM IPaKTaHCKON MIEHTHYHOCTH, KOMMYHHKATHBHBIX Ka4eCTB
JUYHOCTH U CIIOCOOCTBYIOT (DOPMHUPOBAHUIO KIFOUEBOW KOMIETEHIINH — YMEHUS YYUMbCAL.

VYueOnuk «I'eoMeTpus-9» OpUEHTUPOBAH Ha peaM3allii0 CUCTEMHO-AESTEIbHOCTHOTO M0JIX0/1a, KOTOPBIM MO3BOJUT 00€CeYUTh aKTUBHYIO
y4e0HO-TI03HABATEIbHYIO JEATEIbHOCTh OOYyUYalOIMXCsSl. YUEHUK CTAaHOBUTCS AKTHBHBIM CYOBEKTOM 0OO0pa30BaTEIbHOrO MpoIecca, KOTOPBIH
MpHOOpETaET NEATENbHOCTHYIO HallPaBIeHHOCTh. [Ipu 3TOM cozepikaHne yueOHUKOB MO3BOJISIET HCIOIb30BaTh Pa3HOOOpa3Hble POPMBI 00YUEHHUS:
3To paboTa ydJamuxcs B Tape, TpyIme, MPUMEHEHHE COBPEMEHHBIX (B TOM YHCIIe WH(POPMAIMOHHBIX) TEXHOJIOTHH OOYyYeHUs, MpPOEKTHas
NEeSITeNIbHOCTD YYalIUXCsl, UMEIoIasi BaXKHOE IIPAKTUYECKOE 3HAUECHHUE.

CopnepxaHue M METOJAWYECKUH amnmapaT y4eOHHKOB CHOCOOCTBYIOT (OPMUPOBAHMIO Yy YYaIIMXCSl JMYHOCTHBIX, METANpeIMETHBIX, MPEAMETHBIX
pe3ynbTaToB 00Y4eHHUs, COOTBETCTBYIOLIUX TpeboBaHUsIM DenepalibHOr0 rocyAapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa OCHOBHOTO OOILEro
oOpazoBaHwUsI.

[IporpaMma BBIIOJHSET IB€ OCHOBHBIE (DYHKIIUU.

NudopmMaunoHHO-MeTOAUYECKAS

(GyHKIMS TO3BOJISIET BCEM YYacTHHKAM 00pa30BaTeIbHOIO MpoLecca MOJIYYUTh MIPEeICTaBICHHE
0 LIEJISIX, COJIePIKAaHUU, 00IIIel cTpaTeruu 00y4eHus, BOCOIUTAHUS U Pa3BUTHS YUALUXCS
CpEICTBaMU JIaHHOTO Y4eOHOTO IIpeaMeTa.

Opranu3anoHHO-IIAHMPYIOIAsA QYHKIMS IpelycMaTpUBaeT BbIJACIEHUE 3TAllOB 00y4eHHsI, CTPYKTypUpPOBaHHE y4eOHOrO MaTepuana,
OTIpe/IeSIeHUE €ro KOJMYECTBEHHBIX M KaYECTBEHHBIX XapaKTEPUCTUK Ha KaXKIOM M3 3TanoB. OTIMYUTENbHBIMU Y€pTaMU JTAHHOW MPOTPaMMBI
SIBJIIETCS Pa3HOYPOBHEBBIN MOAX0J B OOy4EHHMH MaTeMaTHKe, MPH KOTOPOM KaKIblii OOy4arolIuiicss UMeeT BO3MOKHOCTh OBJAJIETh Y4eOHBIM
MaTepHUaJIoM B 3aBUCUMOCTH OT €ro COCOOHOCTEH U MHIMBUAYAIBHBIX 0COOEHHOCTEH. Pa3HOYpOBHEBbIN MOX0/] B 00yYEHHH MO3BOJISET CO3/1aBATh
CUTYAIUIO YCTICUTHOCTH I KaXKJ0r0 00yUYaroero, NOBbIIIAET Y4eOHYI0 MOTHBAIIUIO U HHTEPEC K MPEAMETY.

Copep:xaHrie pa3HOYPOBHEBOTO OOy4deHHs oOecrieurnBaeTcs JefieHueM yueOHOTo MaTepurana Ha IBa YPOBHS:
0a30BBbIl YPOBEHB;

pacmnpeHHHﬁ YPOBCHD, OCHOBaHHBIM Ha 0a30BOM YPOBHE, yrHY6HHIOHlHﬁ €ro coJAcp:kaHmue C BKIIIOUYCHUCM JOIOJHUTCIIBHOT'O yqe6H0r0
Marepuaia, HE IPpEAYCMOTPECHHOTO CTaHAapTaMU.

KprI/IBOM BBIJICJICH MAaTCpHaJl TTOBBINICHHOT'O YPOBHSA CJIOKHOCTH, KaK B TCOpGTH‘IGCKOfI YaCTH NporpaMmhbl, Tak U B HpaKTquCKOﬁ. ]_—[aHHHﬁ
MaTepual MmoIC)KUT U3YIYCHHUIO, HO HC BKIIFOYACTCS B Tpe6OBaHI/IH K YPOBHIO ITOATOTOBKH 06yqa}oumxc;1.



1. Obwan xapakmepucmuka yueonozo npeomema «I'eomempusn»

[IpakTrdeckass 3HAYMMOCTh IIKOJIBHOTO Kypca TreoMeTpuH 9 Kiacca COCTOMT B TOM, YTO MpPEAMETOM e€ M3y4deHHUs SIBISIIOTCS MPOCTPAHCTBEHHBIC (OPMBI U
KOJTMYECTBEHHBIC OTHOIICHHUS PealbHOro Mupa. B coBpeMeHHOM 00IecTBe MaTeMaTnieckasi MOArOTOBKa HeoOXoanMa KaKIOMY 4YellOBEKY, TaK KaK MaTeMaTHKa
MPHUCYTCTBYET BO BCeX cpepax HeloBeYECKON ACSITEILHOCTH.

I'eomeTpust sBISIETCSI OJJHUM M3 OMOPHBIX MIKOJNBHBIX MPEAMETOB. [ eoMeTprueckre 3HaHUsI HEOOXOAUMBI [Tl H3YUeHHS JIPYTUX IIKOJIBHBIX TUCHUILUIUH ((pusnka,
reorpadust, xumus, tHGOPMATUKA U IP. ).

OnHOI M3 OCHOBHBIX II€JICH W3ydeHHUS T'€OMETPUU SIBJIACTCS Pa3BUTHE MBIIUICHUS, MPEXKAC Bcero (opMUpOBaHHWE aOCTPAKTHOIO MEINLICHUS. B mporecce
HU3YUYCHHA T'COMETPUU q)OpMI/IpyeTCH JIOTUYCCKOC U aJITOPUTMHUYCCKOC MBIIIIJICHUE, 4 TAKIKC TAKHUEC KaUCCTBa MBIIIJICHU A, KaK CUJIa U FI/I6KOCTI), KOHCTPYKTUBHOCTH U
KPUTHYHOCTh. [IJIsl ajlantanuyu B COBPEMEHHOM HH()OPMAIMOHHOM OOIIECTBE BaXKHBIM (DAKTOPOM sIBJIsieTCsl GOpMUpOBaHHUE MAaTEMATHYECKOTO CTHIISL MBILIUICHNS,
BKITIOYAIONIEr0 B ce0si MHAYKIMIO U JCAYKIHIO, 0000IIeHHe ¥ KOHKPETH3aIlHI0, aHAIN3 U CHUHTE3, KIaCCH(PHUKAIUIO M CUCTEMATHU3allUio, adCcTparupoBaHHe M
AHAJIOTHIO.

O6y‘ICHI/Ie reoMeTpun naér BO3MOXXHOCTD IIKOJIbHUKAM HAaY4YHUTHCA INIAaHUPOBATH CBOIO ACATCIbHOCTh, KPUTUYCCKU OILICHWBATDH eé, IIPUHUMATh CaMOCTOATCIIbHBIC
peuicHus, OTCTanBaTh CBOU B3TJIAAbI U y6e)KlIeHPI$[.

B Ipouecce M3YyUCHHA T'COMETPHUU HIKOJBHUKH Yy4YaTCd H3jaraTb CBOM MBICIIM SACHO MW HCYECPIILIBAIOIIC, HpI/IO6peTaIOT HABBIKM YETKOTO U TpaMOTHOI'O
BBIITOJIHEHUS MAaTEMAaTHYCCKUX 33HHC€I>'I, IIpru 3TOM HMCIIOJIB30OBAHUE MATEMATHYCCKOI'O A3BIKAa IMO3BOJIACT pa3BHUBATH Y YyJalIMXCA TI'PaMOTHYIO NMHCbMCHHYIO U
YCTHYIO p€Yb.

3HAKOMCTBO ¢ UCTOpHEH Pa3BUTHsI TE€OMETPUH KaK HAYKHA (POPMHUPYET Y yUaIUXCs TIpecTaBlIeHNe 00 anredpe Kak 9acTH OOIIEeIeTIOBEIECKON KyIbTYPHI.

3HaYnTEIbHOC BHUMAaHUE B HM3II0KEHUU TEOPETUUECKOTO MaTepHhalia Kypca YIENsSeTcs ero MOTHBAIMH, PACKPHITHIO CYTH OCHOBHBIX ITOHSATHH, W CH,
MerooB. OOydeHHE TOCTPOCHO Ha 0a3e TEOpUU PAa3BHBAIOIIETO OOYYEHHsI, YTO JOCTHUTAcTCS OCOOCHHOCTSMH H3JIOKEHHSI TEOPETUYECKOr0 Marepuana H
YIpaKHCHHSIMU Ha CpaBHEHHWE, aHAJIN3, BBIJICIICHUE TJIABHOTO, YCTAHOBJICHUE CBSI3CH, Kilaccuukauio, 00o0menne u cucreMaru3ariio. Ocod0 aKIeHTHPYIOTCS
COJICPIKATEIBHOE PACKPHITUE MATEMATHYECKHX TOHSITHH, TOIKOBAaHWE CYITHOCTH MaTEMATHYECKUX METOJIOB, M OOJACTH WX TNPHMEHEHUS, JIEMOHCTpAIUS
BO3MOXXHOCTH TTPUMEHEHHSI TEOPETUIESCKUX 3HAHUMN ISl PEIleHHs pa3HOOOpa3HbIX 3a7ad MPUKIaqHOro xapakrepa. Oco3HaHue 00IIEero, CylIeCTBEHHOTO SIBIISCTCS
OCHOBHOMW 0a30i JIJIsl pelIeHUs] TUTIOBBIX YIpaKHEHUH, Ba)KHO MPUBOIUTH JeTAbHBIC MOSCHEHUS K PENICHUIO THIIOBBIX YIPaXXHEHUH. DTUM pacKpbIBaeTCs CYTh
METO/Ia, MOAX0/1a, MPEAIaracTcs ajirOpUTM WM 3BPUCTHYECKAs CXEMa PEeIICHHs YIpaXHEHWH omnpeneiaéHHoro tuma PacKpbiBas BHYTPEHHIOK TapMOHHUIO
MaTeMaTHKd, (GOPMUPYS NMOHMMAHHE KPAcOThl M M3SIIECTBA MAaTEMAaTHUYECKHX PACCYXKIEHUMU, CIIOCOOCTBYS BOCHPHATHIO F€OMETPHYECKHX (BopM,
YCBOCHHUIO TOHSTUS CUMMETPHUHU, T'€OMETPUsi BHOCUT 3HAUUTENIbHBIM BKJAJ B 3CTETHYECKOE BOCHHMTaHWE ydamuxcd. E€ wu3ydeHue pa3BHUBaET
BOOOpa)keHHE MIKOJLHUKOB, CYIIIECTBEHHO 00OTaIIaeT U pa3BUBAET UX MPOCTPAHCTBEHHBIE IPEICTABICHUU.

l11l. Onucanue mecma yueonozo npeomema «I'eomempusn» 6 yueoHom niamne

B cootBercTtBUN C TpebGoBaHusiMH DenepaabHOIO TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHJIApTa OCHOBHOIO 00LIero oOpa3oBaHMs MpeaMeT
«["'eomerpusi» usyqaercs ¢ 7-ro no 11-if knacc. CornacHo QenepanbHoMy 6asucHOMY ydeOHOMY MiaHy U ydyeOHoMy miany MBOY «COL Ne 3 r.
Psa3anu Ha n3ydyeHne reoMeTpun B 9-M Kilacce OTBOAMTCA 68 4acoB, U3 pacyeTa 2 yaca B HEAEIIO.



V. Jluunocmuoie, vemanpeomemnsle u npeomemmusle pe3yiomamsl 0C60CHUA COOepuHcanun Kypca zeomempuu 9 Knacca.

W3yueHre TeOMETPUH IO JAaHHOW MpOorpaMMe CrocoOCTBYeT (DOPMHPOBAHUIO Y YUALIMXCS JUYHOCTHBIX, MeTaNnpeIMEeTHbIX M NMPeIMETHBIX Pe3yJbTATOB
00y4eHHMsI, COOTBETCTBYIOIIMX TpeOOBaHUSIM (herepabHOrO roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOI'O 00IIIEro 00pa3oBaHMsL.

Jluunocmmnowie pe3yiomamal:

1) BocmHMTaHHME POCCHICKOM I'paKIaHCKOW MICHTHYHOCTH; MATPHOTH3MA, YBaKeHHs K OTedecTBY, OCO3HAHUS BKJIAJ[a OTEUYECTBEHHBIX YUEHBIX B pa3BUTHE
MHPOBOH HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHE K YUEHUIO, FTOTOBHOCTb U CIIOCOOHOCTh 00YYaIOMUXCS K CAMOPa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTUBAIIUH K 00YyUEHUIO
Y TIO3HAHUIO;

3) OCo3HaHHBII BEIOOP W TIOCTPOSHHE NANbHEHINeH WHIUBUIYaIbHON TPaeKTOpUU 00pa3oBaHus Ha 6a3e OpUEHTHPOBKU B MUpE podeccuii 1
MpodecCHOHANBHBIX MPEANOYTEHUH ¢ y4ETOM yCTOWYHBBIX MTO3HABATEIBHBIX HHTEPECOB, & TaK JK€ Ha OCHOBE (POPMUPOBAHMUS YBAKHUTEIHLHOI'O OTH OLIICHUS K
TPYAY, Pa3BUTHE OIBITA yYaCTUS B COIMAIBLHO 3HAYNMOM TPYIE;

4) ymeHHe KOHTPOIHMPOBATH MPOIECC U PE3YIIHTAT yUeOHON 1 MaTeMaTHIECKON AeATEeNbHOCTH;

5) KpUTHYHOCTbH MBIIIICHUS, MHUIMATHBA, HAXOAYHMBOCTh, aKTHBHOCTH IPH PEIICHUN MaTeMaTHIECKHX 3a/1a4.

Memanpeomemmnule pe3ynbmamol:

1) yMeHHE caMOCTOSATENBHO OMPEENSTh e CBOero 00y4YeHHs, CTaBUTh M (opMyITUpoBaTh sl ceOsl HOBBIC 3a7a4l B y4&0e, pa3BHBAaTh MOTHBEI M HHTEPECHI
CBOEH MO3HABATCIIHLHOM JICITCILHOCTH;

2) yMeHHe COOTHOCHUTH CBOU JEWCTBHUSA C INIAHUPYEMBIMH Pe3yIbTaTaMH, OCYIIECTBIATH KOHTPOIb CBOEH JEATEIbHOCTH B MPOIECCe JOCTIKEH sl pe3yIIbTaTa,
OTIPEICIATH CITOCOOBI NEHCTBHS B paMKaX MPEIIOKEHHBIX YCIOBUM B TPEOOBaHUM, KOPPEKTHPOBATH CBOU JICHCTBUS B COOTBETCTBHH M3MEHSIOMICHCS CUTYaIIHEH;
3) YmMeHue onpenensaTs MOHATHS, CO3aBaTh 000OIIEH s, YCTaHABIMBATh aHAIOTHH, KIIaCCU(HUIIPOBATH, CAMOCTOSTEIFHO BRIOMPATh OCHOBAH Ul I KDUTEPUHU
TUTSI KITAaCCH(pUKAIINH;

4) yMeHHMe yCTaHaBIIMBATh IPUYMHHO- CIEJCTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKHE PACCYX ACHUS, yMO3aKITIOUeHUs ( HHAYKTUBHOE, JeTyKTHBHOE, 110 aHAJIOTHH) U
JIeNaTh BBIBOIBI

5) yMeHue WILTFOCTPUPOBATh H3yUeHHBIE TTOHATHS U CBOHCTBA (DUTYp, OMIPOBEPraTh HEBEPHBIE YTBEPIKICHUS

6) pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOIH30BAHUS WH(OPMAITIOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

7) mepBOHaYaANbHEIE MIPECTABICHUS O UAEIX U METOAaX MaTEeMATHKH KaK 00 YHHBEPCAIBHOM SI3bIKE HAYKH W TEXHUKH, O CPEICTBE MOJEIUPOBAHUS SIBJICHUN U
TIPOIIECCOB;

8) yMeHHe BHIETh MATEMaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOIIEMHON CUTyallld B APYTUX AUCHUIUIMHAX, B OKPYKAIOIIEH KU3HU;

9) yMeHme HaxOIWTh B PA3NIUYHBIX HCTOYHHKAX WHPOPMAIIHIO, HEOOXOAUMYIO JUISl PEIICHUsT MaTeMaTHIeCKUX Tpo0IeM, 1 TIPEACTaBIATh €€ B TOHATHOH Qopme,
MIPUHUMATH PEICHNE Y YCIOBUSX HEITOIHOW MM U30BITOYHON, TOYHOUN HITM BEPOSITHOCTHON MH(OPMAIIHH;

10) YMeHre MOHUMATh U UCIIOIB30BaTh MaTEMATHUECKHE CPENICTBA HATIISAHOCTH (TpadyKu, TAOIUIIBI, CXEMBI U JIP.) JJIsl WIDTFOCTPAIH, HHTEPIIPETAIIAH,
apryMeHTalluw;

11) ymeHWe BBIIBUTATh THUIIOTE3BI IPH PELISHUH 3a/1a41, IOHUMATh HEOOXOUMOCTh UX IPOBEPKH;

12) moHMMaHWE CYIIHOCTH aIrOPUTMHUYECKUX MPEIINICAHUN U YMEHHE AeHCTBOBATh B COOTBETCTBHUH C TIPEATIOKEHHBIM alITOPUTMOM.



Ilpeomemmnuwie pesynomameot:

1) oco3HaHue 3HAYEHUS TEOMETPUH B TIOBCETHEBHOW KM3HM YEIOBEKA;

2) mpencraBieHHE O TEOMETPHHU KakK cepe MaTeMaTHUECKOHN JesSTeIbHOCTH, 00 dTanax e€ pa3BUTHS, O e€ 3HAYMMOCTH JIJIsl Pa3BUTHS [IUBUJIA3AIH ;

3) pasBuTHE yMeHUE paboTaTh ¢ y4EOHBIM MaTEMaTHUYECKHM TEKCTOM ( aHAIM3UPOBATH U3BIIEKATH HEOOXOANMYIO0 HH(POPMALIUIO), TOYHO U TPAMOTHO U3JIarath
CBOM MBICITH C IPUMEHEHHEM MaTeMaTHIeCKONH TEPMHHOJIOTHY U CHMBOJIMKH, TIPOBOJUTH KIacCH(UKAIIHIO, JIOTHYECKHE 00OCHOBAHUS,

4) BnageHue 6a30BBIM MOHATUHHBIM arapaToM 10 OCHOBHBIM pa3JiefiaM COJep KaHus;

5) cucremaTHyecKue 3HaHUS O PUTypax U UX CBOHCTBAX;

6) MPaKTHYECKH 3HAYUMBIE TEOMETPUIECKHNE YMEHHUS M HABBIKH, HX IPUMEHEHUE K PEICHUIO TEOMETPHUECKIX U HEreOMETPUIECKHUX 3aj1ad, Mpe Inoararomnee
YMEHHUSI:

n300pakath (UIYPHI HA TIIOCKOCTH;

KCIIOIb30BaTh T€OMETPUUYCCKHIA SI3BIK JUISI OMTMCAHUS IPEAMETOB OKPYIKAIOIIEr0 MUPA;
HU3MEPSITh JUIMHBI OTPE3KOB, BEIMYMHBI YIJIOB.

pacro3HaBaTh U M300paXkaTh paBHbIC PUTYPHI;

BBIIIOJIHSATH TOCTPOESHHE FTE€OMETPUYECKUX (DUTYP C MOMOILBIO IIUPKYJIS ¥ JIHHEHKH;
YUTATh U KCIIOJIb30BATh HH(POPMAIINIO, IPEACTABICHHYIO Ha YEPTEKAX U CXEMaX;
MPOBOIUTH MPAKTHYECKHE PACUETHI;

V. lenu kypca:
M3ydyenune reomeTpun B 9 Ki1acce HAIIPaBJICHO Ha TOCTIKEHUE CIICIYIONTNX IIEICH:

1) B HanpaB/1eHUH JMYHOCTHOI'0 Pa3BUTHA

* pa3BUTHE JIOTHYECKOTO U KPUTUYECKOI'O MBIIUICHUS, KyJIbTYPbl pEUH, CHOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

* opMupoOBaHNE Y YyUALIMXCS] MHTEIUIEKTYaJIbHOM YeCTHOCTH M O0BEKTUBHOCTH, CIIOCOOHOCTH K IPEOAO0JIEHUIO MBICIUTENbHBIX CTEPEOTUIIOB, BBIT EKAFOIINX
M3 00BIZIEHHOIO OIBITA;

* BOCIIUTaHHE KauyeCTB JINYHOCTH, 00ECIIEUNBAIOLINX COLMATIBHYIO MOOMIBHOCTb, CIIOCOOHOCTh IPUHUMATH CAMOCTOSITEIIbHBIC PELICHUS;

* (hopmMHupoOBaHUE KaYECTB MBILIICHUS, HCOOXOAUMBIX JUIS a[allTALMU B COBPEMEHHOM MH()OPMAaMOHHOM OOLIECTBE;

* pa3BUTHE UHTEpPEca K MAaTEMAaTUYECKOMY TBOPUYECTBY U MAaTEMAaTHUECKUX CIIOCOOHOCTEI;

2) B MeTallpeAMEeTHOM HAINPaBJIeHUMN

* (opMHpOBaHNE NPEICTABICHUH O MAaTEeMaTHKE KaK YacTH OOLIEYENOBEYECKOM KyJIbTYphl, O 3HAYMMOCTH MAaTEMAaTHKH B Pa3BUTHU LUBWIM3ALUUA U
COBPEMEHHOTO O0IIeCTBa;

* pa3BUTHE NPEICTABICHUHA O MaTeMaTHKe Kak (opMe ONHMCAaHMs M METOJE MO3HAHUS NEUCTBUTEIBHOCTH, CO3JaHME YCIOBMH sl MpUOOpeTeHus
MEPBOHAYAIILHOTO OIbITa MATEMATUIECKOI'0 MOJEIUPOBAHUS;

* (hopmupoBaHue 00IIMX CIOCOOOB MHTEIICKTYaIbHOM EITEIbHOCTH, XapaKTePHbIX AJIs1 MATEMAaTHKH U SIBIISIOIIMXCS OCHOBOM ITO3HABATENILHON KYIBTYPBI,
3HAYMMOM JJIS1 pa3UYHbIX cep YeTOBEUECKON A TeNbHOCTH;

3) B IpeMeTHOM HaINPABJIECHUHU



¢ OBJIAAICHUC MAaTEMATUYCCKMMU 3HAHUAMU U YMCHUAMU, HGO6XOI[I/IMI>IMI/I T IPOAOJKCHUSA OGy‘IeHI/IH B CTapHIeI\/'I IIKOJIC NI UHBIX O6IHCO6pa3OBaT CJIbHBIX
YUYpCKACHUAX, U3YUCHHA CMCKHBIX NTUCHUIIIINH, IPUMCHCHUA B HOBCCHHGBHOﬁ KH3HU,

¢ CO3JaHucC q)yHHaMCHTa I MaTEMAaTUYCCKOro pa3sBuTHUA, (I)OpMI/IpOBaHI/IH MCXaHN3MOB MBIIIJICHHUA, XapaKTCPHBIX IJIsA MaTeMaTHYeCKOM JCATCIBbHOCTH.

V1. Ilpumepnioie HOpmbl OYeHKU 3HAHUIL, YMEHUIl U HAGHIKOE 00YUAIOUUXCA.

1 . 0uem<a RUCOMEHHbIX Konmpoﬂbublxpaﬁom oﬁyualomuxc;l no mamemamuke.

Omeem ouenueaemcsa OmMemKoul «5», eclu:
o pa60Ta BBITTOJIHEHA ITOJIHOCTBIO,

® B JIOTHYECKHX PACCYKICHUSIX U OOOCHOBAHHM PEIICHHS HET POOENOB U OMINOOK;

® B PCHICHHMU HET MAaTEMAaTUYCCKUX OIIHOOK (BOSMO)KHa OJHa HECTOYHOCTD, OIMUCKA, KOTOpas HE ABJIACTCA CIICACTBUEM HC3HAHUA UM HCTIOHMMAaHUA yqe6H0r0

MaTtepuania).

Ommemxka «4» cmasumcA B CICAYIONUX CIydasaX:

paboTa BBIIOJHEHA MTOJHOCTHIO, HO 000CHOBAHMSI IIATOB PEIICHUS HEIOCTATOYHBI (€CIM YMEHHEe 000CHOBBIBATh PACCY)KICHUS HE ABJISIIOCH CIICIH aJIbHBIM
00BEKTOM TIPOBEPKH);

JOMYIICHBI OJIHA ONIMOKA WITK €CTh J[Ba — TPH HEMOUYETa B BBIKIIAIKAX, PUCYHKAX, YepTekax WM rpadukax (eciiv 3TH BHJIBI pa0OT HE SIBIISUTUCH
CIeIaIbHBIM 00BEKTOM IIPOBEPKH).

Ommemka «3» cmasumecs, eCiu.

e JomymIeHo Ooiee OHOM OMMOKH WK OoJiee NBYX — TPEX HEAOYETOB B BBIKIAKAX, YePTEekKaX WIH rpadrkax, HO 00yJaromuiics oomagaer 00s3aTenbHBIMI

YMEHHSIMH TI0 TIPOBEPSIEMOI TEME.

Ommemka «2» cmasumcs, eCiu:

® JIONYIIEHBI CYIECTBEHHBIE OMMNOKH, IIOKA3aBIINeE, YTO 00yJaromuiics He 001amaeT 00s3aTeNbHBIMIA YMEHUSIMH 110 JJAHHOM TE€Me B ITOJTHOW Mepe.

Ommemxa «1» cmaeumca, CCIN:

e paboTa rmokasaja IoJHOE OTCYTCTBHE y 00y4aromerocs 00s13aTeIbHbIX 3HAHUK M YMEHHUH [0 IPOBEPSIEMON TeM€ MJIN 3HAYUTEIbHAs YacTh PaOOThI

BBIIIOJIHCHA HE CaMOCTOATCIIBHO.

Vuurenb MOKET IIOBBICHTD OTMCTKY 3a OpI/IFI/IHaJIBHBIﬁ OTBCT Ha BOIIPOC UJIN OPUTHMHAJIBHOC PCHICHUEC 3a/1a4i, KOTOPBIC CBUACTCIILCTBYIOT O BELICOKOM

MaTeMaTHYCCKOM pa3BUTUHU o6yqa}01uerocx; 3a pCHICHUC Oolee CI0KHOM 3aga41 UJIKM OTBET HaA Oolee CI0KHBIN BOIIPOC, MPCATIOKCHHBIC o6yqa}01u EMYyCia
JOIMOJHHUTEIIBHO ITOCJIC BBINTIOJIHCHUSA UM KaKuX-JI10o Apyrux BaﬂaHHﬁ.



2. Ouyenka ycmuslx omeemoes 00y4arouiuxcs.

Omeem oyenugaemca 0ommemoun «5», eCly y4eHUK:
® TIOJHO PAacKphLUI cofepikaHue MaTeprala B 00beMe, IPeAyCMOTPEHHOM MPOTrpaMMoi M y4eOHUKOM
®  3JI0KWJI MaTepuas TPaMOTHBIM S3BIKOM, TOUHO UCIOIB3YSI MATEMaTHUECKYIO TEPMUHOIOTHIO U CUMBOJIUKY, B ONPEEIeHHON JIOTMUeCcKOM
[IOCTIeI0BATENIbHOCTH;
® TIPaBWIBHO BBINOJHUI PUCYHKH, YEPTEKH, Irpa)uKH, COMYyTCTBYIOIINE OTBETY;
® [I0Ka3aj yMEHHE WIITIOCTPUPOBATH TEOPHIO KOHKPETHBIMH NPUMepPaMu, TPUMEHAThH €€ B HOBOM CUTYyaIllH MPH BBIMIOIHEHUH MPAKTHYECKOr 0 3aaHH 5;

®  TIPOAEMOHCTPHUPOBAN 3HAHHE TEOPHH PaHee N3YUEHHBIX COMYTCTBYIONIUX T€M, CHOPMHUPOBAHHOCTh M YCTOHYMBOCTH MCIOJIB3YEMBIX IPH OTBETE YMEHUH U
HAaBBIKOB;

L] OTB€YAJI CaMOCTOATCIIBHO, oe3 HaBOJAIINX BOIIPOCOB YUHTEIIA,
® BO3MOXKHBI OJHA — IB€ HETOYHOCTHU ITPHU OCBCIICHUEC BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIaJKaX, KOTOPbIC YUCHUK JICTKO MCIIPABUII ITOCJIC 3aMCUYaHU A
YUHTENSA
Omeem ouyeHueaemca OMmMemKou «4»,GCHI/I YAOBJIETBOPACT B OCHOBHOM TpeGOBaHI/IﬂM Ha OLICHKY <<5>>, HO IIpU 3TOM UMEECT OJUH U3 HEAOCTATKOB:
L] B U3JIOKCHHUHU OOITYIICHBI HeOOJbIINE np06em)1, HE MCKAa3UBIICC MATEMATUYCCKOC COACPIKAHUE OTBETA,
L] JOMYHIEHBI OJIUH — JIBa HEA0YETA ITPU OCBCUHICHNHN OCHOBHOI'O COJACPKaHUA OTBETA, UCIIPABJICHHBIC ITOCJIC 3aMCUYaHNA YUUTCIIA,
L] JOOIMYyHICHBI olnoOKa nim oosee JABYX HEOYECTOB ITPH OCBCIHICHUH BTOPOCTEIICHHBIX BOIIPOCOB MJIM B BBIKJIAJIKAX, JICTKO UCIIPABJIICHHBIC ITOCJIC 3aMCYaHUA
YUUTEIIS.
Ommemka «3» CIHABUMCA B CIAEAYIOMINX CIyYasaX:
®  HEIOJIHO PACKPBITO COAEpKaHMe MaTepraa (CoaepKanue U3JI0KeHO pparMeHTapHo, He BCETIa MOCIIeN0BaTENbHO), HO TI0OKA3aHO 00IIee ITOHNMa HHEe
BOMpOCa U MPOIEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIE /i1l YCBOSHHS ITPOrpaMMHOTro MaTepuana (onpeneneHs! « I peboBaHUSIME K MaTEMaTHIECKON
MTOJITOTOBKE YYAITUXCS» B HACTOSIIEH MMporpaMMe TI0 MaTeMaTHKe);

® UYMEINCH 3aTPYAHCHUA UJIIN JOITYIICHBI OIIMOKU B ONpECaAcCICHUN MaTEeMaTHICCKOU TEPMUHOJIOIMH, YCPTEIkKAX, BBIKIIAAKAX, UCIIPABIICHHBIC ITOCJIC HECKOJIBKUX
HaBOJAIIUX BOIIPOCOB YUHUTEIIA

® YYE€HHUK HE CIIPpaBUJICA C IPUMEHEHHUEM TCOPUU B HOBOU CUTYallUH IIPH BBIITOJIHEHHUU IIPAKTUIECKOr' O 3aJaHNA, HO BBITTOJTHUII 3aJaHNA 00s13aTENb HOT'O YPOBHA
CITOKHOCTH I10 JAHHOU TEME;
® IIpyU 10CTAaTOYHOM 3HAHUH TECOPETUICCKOI'O MaTE€pralia BbIABJICHA HEAOCTATOYHAA C(I)OpMHpOBaHHOCTB OCHOBHBIX yMCHI/Iﬁ 1 HABBIKOB.
Ommemka «2» cmagumcsa B CleIyOUINX CIydasx
® He PacKphITO OCHOBHOE COJIEpPKaHKE yueOHOro MaTepHala,
e 00Hapy)XeHO HE3HAHHE YUYSHHKOM OOJbINeH HiTn HanOoJee BaXKHOW YacTH yueOHOTro MaTepuarna;
[ ] AOMYHIICHBI OLINOKA B OIIPEACIICHUN HOHHTHﬁ, IIpy UCNIOJIb30BAHUHA MaTeMaTUYECKOU TEPMUHOJIOTUH, B pPUCYHKAX, YCPTCIKAX UIIA Fpa(l)I/IKaX, B BBIKJIaJIKaX,
KOTOPbIC HC UCITPABJICHBI IOCJIC HCCKOJIBKUX HABOAANINUX BOIIPOCOB YUUTCIIA.
Ommemka «1» cmasumcs, eciu:



®  YYCHHUK 06Hapy>i<1/m MOJIHOC HE3HAHUC U HCITOHUMAHNEC N3Yy4acMOro y‘lC6HOFO MaTtcpuajia Wi HE CMOI' OTBETUTh HU HA OJUH U3 MMOCTABJICHHBLIX BOIIPOCOB I10
HU3YYCHHOMY MaTcpuaiy.

3. O6wan Knaccuguxkayus omuodox.

[Ipu olleHKe 3HAHWIA, YMEHUH M HABBIKOB YUAIIUXCs CIIEAYET YIUTHIBATh BCE OMIMOKH (IpyObIie M HErpyObie) M HEOUETHI.

3.1 I'pyObLIMM CYHTAIOTCH OIIUOKHU:
v/ He3HaHWe Olpe/IeNIeH s OCHOBHBIX TIOHSTHH, 3aKOHOB, IPABUJI, OCHOBHBIX TI0JIOKEHU TEOPHHU, HE3HAHUE (POPMYII, OOIIETIPUHATHIX CUMBOJIOB 000 3HAUEHHUH

BEJIMYWH, CIIMHUI] UX U3MEPCHHUS,;
HE3HAHWE HAMMCHOBAHUMN SIUHUI] U3MEPCHUS;

HEYMEHHUE BBIJICIUTh B OTBETE IVIABHOE;

HEyMEHHUE IPUMEHSTh 3HAHHUS, AITOPUTMBI JIIsl PEIICHHS 3a/1a4;

HEYMEHUE JIeTIaTh BEIBOJIBI 1 000OIIICHNS;

HEYMEHHUE YNTaTh U CTPOUTD IpauKu;

HEYMEHHE TI0JIh30BATHCS ITEPBOUCTOYHUKAMH, YICOHUKOM M CIIPABOYHUKAMH,
TTOTEPsT KOPHS WIIH COXPAaHEHHUE TTOCTOPOHHET0 KOPHS;

orOpaceiBaHKe 0€3 00BSICHEHUI OHOIO U3 HUX;

paBHO3HAYHEIE UM OIIHOKH;

BBIUHCIIUTEIbHBIC OIIMOKH, €CIIH OHHM HE SBIISIOTCS OIMUCKOM;

JIOTHYECKHE OIITHOKH.

.2 K HerpyoObIM OIIMOKAM CJeaVeT OTHECTH
HETOYHOCTH (POPMYIHPOBOK, ONPENEICHUN, TOHATHH, TeOpHUi, BEI3BAaHHAS HEMOJTHOTONW OXBaTa OCHOBHBIX MPH3HAKOB OMPENEIIEMOro TOHATHS 1A 3aMEHON

Cw 8 X X 8 X 8 X X X

OIIHOTO - JIByX M3 3TUX [PU3HAKOB BTOPOCTENEHHBIMHY;

v HETOYHOCTH IpaHKa;

v/ HepalMOHAJBHBIN METO/| PELIECHHS 3a/Ia4d UM HEIOCTATOYHO TIPOJYMAHHBIN [UIaH OTBETA (HAapyLIEHHUE JIOTUKH, OJMEHA OT/IEIBHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTENEHHBIMH);

v/ HepalMOHAaJIbHBIE METOIBI Pa0OThI CO CIIPABOYHOM M APYTOM IMTEPATYPON;

v HCYMCHUC PCIIATh 3aJa4H, BBIIIOJIHATL 3a/IaHUS B 06H_IeM BUJIE.



3.3 HegoueramMu ABJISIIOTCS:

4 HEpAlIMOHAJIbHBIC TPHUEMbI BBIYHCIICHUN U npeo6pasoBaHI/H71;

v/ HeOpEXHOE BBIOIHEHUE 3aITMCEl, YepTexeid, cxeM, rpaduKoB.

VII. Coodepircanue yueonozo mamepuana Kypca zeomempus
9 knacca.

1. Pewuenue mpeyzonvnuxkos 16 uacos

Cunyc, KOCHHYC , TAHT€HC M KoTaHreHc yrina ot 0° 0 180 ; Teopema cHHYCOB, TeopeMa KOCHHYCOB; PellleHHEe TPEyTrObHUKOB; (POPMYJIbI ISl BEIUMCIICHHUS
IUIOMIAIM TPEYTONbHUKA.

2. Ilpagunbhvle MHO20Y201bHUKU 8 4ACO8.

IIpaBuibHBIE MHOTOYTOJIBHUKHU U UX CBOMCTBA; J[IMHA OKPYXKHOCTH ; IIONIA/Ib Kpyra.

3./lexapmoewvt koopounamot na naiockocmu 11 yacoe

PaccrosiHre Mex1y TOYKaMHU ¢ 3aJIaHHBIMU KOOPJMHATaMH;, KOOPJIUHATHI CEpPEMHBI OTPE3Ka; ypaBHEHUE (UTYPHI; YpaBHEHUE OKPY)KHOCTH; ypaBHEHUE MPSMOIL;
YTIIOBOM KOI(PPHUITUEHT TIPSIMOH.

4.Bexmopuwi. 12 uacoe.
Ilonsrue BEKTOpAa; KOOPAMHATBI BEKTOPA, CJIOKEHNUE 1 BBIYMTAHUE BEKTOPOB;, YMHOKCHNEC BEKTOPA Ha YHUCIIO; CKAJIPHOC IPOU3BEACHNEC BEKTOPOB.

5.I'eomempuueckue npeoopazoeanua 13 uacos

JBmxenue (mepeMerienre) GUrypsl; mapamieabHbIA IEPEHOC; 0CeBas U IEHTPaNbHAS CHMMETPHSI; IIOBOPOT; TOMOTETHSI; Togooue Guryp.

6. Iloemopenue u cucmemamuszayus yueonozo mamepuana. 10 uacoe.

VIll. Onucanue ytte6no-memoduttec:<oeo U mamepuajibHO-mexXHUu4YeCKo2o obecneuenus



obpazoeamenvnozo npoyecca no npeomemy « I'eomempusa»

YuyeOHO-MeTOANYeCKOE 00ecTieyeHne
Ilpocpammmnuie 0OKymenmul:

MPUMEPHOH MPOrpaMMbI 001IIe00pa30BaTENbHBIX YUpeKIeHUH 1o anredpe 7-9 knacchl, K yd4eOHOMY KoMIUtekey st 7-9 knaccoB (aBTopsl A. I'. Mepainsik, B. b.
[Nononckuii, M. C. Sxup— M: Benrana — I'pad, 2013 —c. 192)

2. YueoHuku u yueono-mwemoouueckasn iumepamypa:

[Iporpamma o kypcam maremaTuku (5-6 kimacchl), anreOpsl (7-9 kinaccel) u reomerpuu (7-9 Kiacchl) Co3/laHHAs HA OCHOBE €IMHON KOHIICTIIIUY TPEroIaBaHus
MaTeMaTHKH B CpeHei mKone, pazpadorannoit. A. I'. Mepaisikom, B.B. Iononckum, M.C. SIxkupom- aBTopamu yueOHUKoOB AureOpa-9, ['eomerpus-9, BKIIOUEHHBIX
B CUCTEMY « AJITOPUTM ycCIiexa»

A. T. Mep3msik, B.b. TTomonckuii, M.C. Sxup , E.M.PabunoBuu I'eomerpus-9 . Jlugakruueckre MaTepral.

E.B. Byuko, A. I'. Mep3isik, B.b. ITononckuii, M.C. SIkup T'eomerpus-9 Meroauueckoe mocooue i yauTes.
A. T'. Mep3nsk, B.b. ITononckwmii, M.C. Sxup Pabouas terpaap Nel
A. T'. Mep3nsk, B.b. Ilononckuii, M.C. Sxup Pabouas terpaap Ne2

3. Mamepuanbvno mexnuueckoe obecneuenue
Paznatouynblil AMAaKTHYECKUM MaTepUa

Tectbl

TemaTrueckue TaOIUTIBI

KomnproTep , 1uanpoexTop
4. Humepuem-pecypcol

www.sch2000.ru Www.uztest.ru

WwWw.ege.moipkro.ru www.allmath.ru

www.fipi.ru www. math.ru

ege.edu.ru www. 1september.ru

WWW.MIi0o.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.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

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
http://math.ournet.md/indexr.html
http://www.nsu/ru/mmf/tvims/probab.html
http://www.mccme.ru/mmmf-lrctures/books/
http://virlib.eunnet.net/mif

I X. Ilnanupyemoie pezynromamot usyuenus 2eomempuu
¢ 9 Knacce.

1. Pewenue mpeyzonvHuKog
Yyenuk HAYYHUTCHA:

Dopmynuposams onpedenenus . CUHyca, KOCHHyca, TaHTeHca, KoTaHreHca yrina oT 0° 1o 180°;ceoticmeo cBA3M ITHH AUAroHANEH U CTOPOH
napajuienorpamma. Popmynuposams 1 pazbsCHATH OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. BHIUMCIATH 3HaUeHHE TPUTOHOMETPUUECKO (PyHKINN
yria Mo 3Ha4YeHHUIO OJTHOM U3 ero 3aJJlaHHbIX QYHKUUH. Popmyauposams U JOKa3bIBaTh TEOPEMBI: CHHYCOB, KOCUHYCOB, CJIEJICTBUS U3 TEOPEMbI
KOCHHYCOB U CHHYCOB, O IJIOIIa {1 OMMCAHHOTO MHOTOYTOJIbHUKA. 3anucviéams U JOKa3bIBaTh (DOPMYIIBI 1151 HAXOKICHUS TUIOIIAIN TPEYroJbHUKA,
paanycoB BIIMCAHHOW M OMMCAHHOW OKPY>KHOCTEU TPEyroJIbHUKA.

BbINyCKHUK MOJYYHT BO3MOKHOCTE [Ipumensms N3y9eHHBIC ONIPEICIICHUS, TEOPEMBI U (DOPMYIIBI K PEIICHUIO 33124
2 Ilpasunvnvle MHO20Y201bHUKU

Y4YeHUuK HayYUuTCs
Ilosicname, 4TO TaKOE LEHTP U LEHTPAJIbHBIN YTOJI IPABUIBHOIO MHOTOYTOJIbHUKA, CEKTOP U CETMEHT Kpyra. Qopmyauposams.onpeoenerue
IIPaBUJIBHOTO MHOTOYTOJIbHUKA;C80liCMEa IPABUIIBHOTO MHOTOYIOJIbHUKA./[0Ka3bl6amsb CBONCTBA NPaBUIIbHBIX MHOTOYI'OJIBHUKOB. 3anuUcbi6ams 1
Pa3bICHATH (JOPMYIIbI JUTMHBI OKPY>KHOCTH, IUIOLIAU Kpyra.3anucviéams U 10Ka3bIBaTh (OPMYIIb JUIMHBI TYTH, IUIOLIAAN CEKTOPa, (POPMYIIbI JUIs
HAaXO0XACHUS PaJinlyCOB BIMCAHHON W OIIMCAHHON OKPYKHOCTEW NMPaBUIIBHOTO MHOTOYTOJIbHUKA. Cpoums ¢ TOMOLIBIO LIUPKYJIA U TUHEUKH
MIPaBUIIBHBIE TPEYTOJIbHUK, YETBIPEXYTOJIbHUK, IIECTUYT OJIbHUK.

BhInycKHHK MOJTYYHT BO3MOKHOCTH [ [prMeHSITh H3ydeHHBIE ONpEIeTeHNs, TEOPEMBI i ()OPMYITBI K PEIICHUIO 3a/1a4.


http://www.mccme.ru/mmmf-lrctures/books/

3. [lexapmogvt Koopounamul Ha NIOCKOCMU

Y4YeHuk HayyuTCs:
Onucvleams IPSMOYTOJILHYIO CHCTEMY KOOPAUHAT. QopMyauposamy . ONpeaeeHie ypaBHeHUs (UTypbl, HE0OOX0AUMOE U IOCTaTOYHOE YCIOBUS
MapajuIeIbHOCTH IBYX HPSAMBIX. 3anucsliéams M JOKa3bIBaTh POPMYIIBI PACCTOSIHUS MEXKY IBYMS TOUYKaMH, KOOPJHMHAT CEPEANHBI OTpe3Ka. Bbi60oums
ypaBHEHHE OKPY>KHOCTH, 001IIee ypaBHEHHE PSIMOii, ypaBHEHHUE MPSAMOIA C yriIOBBIM K03 duimenTom./Jokazvieams HEOOX0IUMOE B JOCTATOYHOE
yCIIOBHE NApaAJUIEIbHOCTH ABYX MPSAMBIX.
IIpumensmsb N3ydeHHBIE ONIPEICIICHHS, TEOPEMBI U (POPMYJIBI K PELICHUIO 3a1a4
BbIHyCKHI/IK MOJYYHUT BO3MOKHOCTb
IIpumensimep W3ydeHHbIE ONMpEEICHHUs, TeopeMbl U GOPMyIbI K PELICHHIO 3a1ad; OBJIAJIETh KOOPAWHATHBIM METOJIOM pELICHMs 33Ja4 Ha BBIYUCIEHHUE U
JI0Ka3aTeNIbCTBO;
npuobpecmu onvim WCIOJIb30BAHNS KOMIIBIOTEPHBIX IPOrPAMM JUISl aHAJIM3a YaCTHBIX CIy4aeB B3aMMHOIO PACTIONOKEHHS OKPYKHOCTEN U MPSAMBIX;
MIPUOOPECTH OTBIT BBHIIIOJIHEHUS! IPOEKTOB Ha TeMy «lIpuMeHeHne KOOpAMHATHOTO METOAa MIPH PELICHUH 33]1a4 Ha BBIUMCIIEHUE U I0Ka3aTeIbCTBO ».

4. BexmopuL.
Yuyenuk HaylmTcsE
Onucvieams TIOHSATHS BEKTOPHBIX M CKAIIIPHBIX BENWYHH. VILTIOCTpUPOBATh OHATHE BEKTOpa. PopMynupoeams:.onpedenenus. MOIYIIs BEKTODa,
KOJINIMHCAPHBIX BEKTOPOB, paBHEIX BEKTOPOB, KOOPAUHAT BEKTOpPA, CYMMBI BEKTOPOB, pa3HOCTHU BEKTOPOB, ITPOTHUBOIIOJIOKHBIX BEKTOPOB, YMHOXK CHHA
BEKTOpA Ha YKCJIO, CKAIIIPHOTO IPOM3BEIEHUS BEKTOPOB;CE0LCMEA: PABHBIX BEKTOPOB, KOOPAMHAT PaBHBIX BEKTOPOB, CJI0KEHHUS BEKTOPOB, KOOPIAUHAT
BEKTOpa CyMMEBI M BEKTOPa PAa3HOCTH JABYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHSI BEKTOPA Ha YUCIIO, CKAJISPHOIO MPOU3BEACHHS B yX
BEKTOPOB, MEPIICHIUKYIISIPHBIX BEKTOPOB.

/loka3zvleamsb TEOPEMBL: 0 HAXOXKJICHUH KOOPJIMHAT BEKTOPa, O KOOPAMHATAX CYMMBI U Pa3HOCTU BEKTOPOB, 00 YCIOBHH KOJUIMHEAPHOCTH JIBYX
BEKTOPOB, 0 HAXOXKJCHUH CKAJIIPHOTO MPOU3BEICHUS IBYX BEKTOPOB, 00 YCIIOBUU MEPIEHIUKYIAPHOCTU. Haxooums KOCUHYC YTila MEXIY IBYMs
BEKTOPaMH.

IIpumenams U3y4eHHbIE ONIPEACTICHUS, TEOPEMbI U (POPMYIIBI K PEIICHHUIO 3a/1a4

BbinyCKHHK NOJYYUT BO3MOKHOCTD

[IprMeHATs U3yUeHHBIE ONPENENIeHUs, TEOpEeMbl U (GOPMYJIbI K PEILICHHIO 3a1ad;

OBJIAZETh BEKTOPHBIM METOIOM I PELIEHU 3a1a4 Ha BEIYUCIIEHUE U JOKA3aTEIbCTBO;

MIPUOOPECTH OTBIT BBHITIOJIHEHUS! IPOEKTOB Ha TeMy «lIprMeHeHre BEKTOPHOTO METO 1a IIPU PELICHUH 3a/1a4 Ha BHIYMCICHUE U JOKA3aTEeIbCTBOY.

5. I'eomempuueckue npeoopazosanus
Y4YeHuK HAYYUTCS:
IIpusooums ipuMepbl peodpazoBaHus GUryp.



OmnwuceiBaTh MpeoOpa3oBanus GUryp: MapauieabHbIN EPEHOC, 0CEeBasi CAIMMETpPHUS, LIEHTPaIbHAs CHMMETpPHUS, TIOBOPOT, TOMOTETHS,

noyiobue. Popmynuposams:.onpedeieHus. TBUKEHH; PaBHBIX (PUTYP; TOYEK, CAMMETPHUYHBIX OTHOCUTEIHHO MPSAMOIA; TOYEK, CHMMETPHYHBIX
OTHOCHTEIIHO TOYKH; (PUTYPBI, UMEIOIIEH OCh CHMMETPHH; (PUTYpPBI, UMEIOIIEH IIEHTP CUMMETPHUH; TOI0OHBIX (UTYp;c8oticmaea’ TBUKEHHUS,
[apajuIesIbHOTO MEPEH0Ca, OCEBON CUMMETPHUH, LIEHTPAJIbHOM CUMMETPHUH, TIOBOPOTA, TOMOTETUH.//OKA3b16aMb TEOPEMBI: O CBOMCTBAX NapauI€IbHOTO
MIEpEeHOCca, 0CEBO CHMMETPHH, LIEHTPAJILHOM CUMMETPUHU, TOBOPOTA, TOMOTETHH, 00 OTHOILIEHUH IIJIOLIAAEH 110J00HBIX TPEYTOJIbHUKOB.

BLIHyCKHI/IR MOJIYYMT BO3MOKHOCTD

[TpuMeHsTh M3y4EHHBIE OIpENEeIICHUsl, TEOPEeMbl W (POPMYJBl K PEUICHHIO 3a/a4; NPHUOOPECTH OMBIT BBHIIOJHEHUS IMPOEKTOB IO TEMaM:
«['eomerpuueckue mnpeoOpasoBaHust Ha MiIockoctu», «llocTtpoeHne oTpe3koB 1o ¢opmyie», MNpUOOPECTH ONbIT NPUMEHEHUs
anre6pa1/m601<oro U TPUTOHOMECTPUYCCKOTO aImnapara u I/II[GI71 ABWXXCHUA MTPHU PCIICHUN TCOMETPUUCCKUX 3a1a4,

X. Temamuueckuit nnan . 'eomempusn. 9 knacc.

Haumenoeanue
pazoena

Kon-
60
yacoe

Dopmupyemoie YY/

Pemenne TpeyroJibHMKOB

16
4acoB

PeryisiTuBHBIC: OLICHMBATh NPAaBUJIBHOCTb BBINOIHEHHS JCHCTBUS HA YPOBHE aJ€KBATHOW PETPOCIEKTUBHOI OLIEHKM; COCTABIATh IUIAH U
MOCIIE/I0BATENIbHOCTh  ICHCTBUI; MPEABOCXUIIATE BPEMEHHBIE XapaKTEPUCTUKU JOCTIDKEHUSI pe3yibTaTa; OCYLIECTBIATb MTOTOBBIA U
MOIIATOBBIM KOHTPOJIb MO PE3yabTaTy; ONpPEAEISATh MOCJIEAOBATEILHOCTH IPOMEKYTOUYHBIX II€NeH C y4eTOM KOHEUHOIO pe3ynbTaTa;
pas3nuyaTh Crocod U pe3ynbTaT JSHCTBYUSA; BHOCHTH HEOOXOIUMbIE KOPPEKTUBHI B JEHCTBHE MIOCIIE €ro 3aBepLICHH Ha OCHOBE y4eTa Xapakrepa
CIIeTTaHHBIX OMIMOOK; YIUTHIBATh IPABUIIO B INIAHUPOBAHUH M KOHTPOJIE CIIOCO0a PEIICHUS;

IMo3HaBaTe/IbHBIE: TIPOBOIUTH CPABHEHHE , CEPHALMIO M KIACCH(HKALMIO MO 33JaHHBIM KPUTEPHAM; OPUEHTHPOBATHCS Ha pasHOOOpas3ue
CIOCcO0O0B pPELICHUs 334ad; : YMETh OCYIIECTBIATh aHaIU3 O0BEKTOB C BBIICICHUEM CYLIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB; BIAICTh
O0ILIMM MPUEMOM peIIEeHHs 3a/1a4; CTPOUTH PEUYEBOE BHICKAa3bIBAHKME B YCTHOM U MUCEMEHHOH (opme;

KoMMyHHKAaTHBHBIE: KOHTPOINPOBATH ICHCTBHS APTHEPA;

MIOA/IEPKUBATh MHUIIMATHBHOE COTPYAHUYECTBO B MOMCKE M cOOpe MH(OpMaNny; yIUTHIBATh pa3HbIE MHEHUS U CTPEMHTHCS K KOOPANHALIMH
Pa3NUYHBIX MO3UIMI B COTPYJHUIECTBE;BHIPAXKAaTh B PEUN CBOU MBICIH U IEWCTBUS;I0r0BAPUBATHCS M MPUXOJNUTH K O0IIEMY PEIIEHUIO B
COBMECTHOH JEATEPHOCTH, B TOM YHCIIE B CUTYallH CTOJIKHOBEHHS HHTEPECOB; YUHUTHIBATh PAa3HBIC MHEHUS M CTPEMHTHCS K KOOPANHALINH
Pa3IUYHBIX MO3UIMI B COTPYJHUIECTBE; PErYINPOBATH COOCTBEHHYIO AEATEIHHOCTD ITOCPEACTBOM ITMCHbMEHHOM PEH.

IIpaBuabHbBIE
MHOI0YI 0JIbHUKH

4acoB

PerynstuBHBIE: y4IWTHIBATH MNPABWIO B IUIAHHMPOBAHWH M KOHTPOJE CIOCO0A pEMIeHUs; pas3iudaTrh CIOcO0 W PE3yabTaT JEHCTBHS;
OCYIIECTBIISITH UTOTOBBINM 1 MOIMIArOBEIA KOHTPOJIb 110 PE3YIBTATY; YACPKUBATh LENb ASATEIFHOCTH A0 MOTYYEHHS Pe3ynbTara; (OpMUpPO-BATh




CIMOCOOHOCTh K MOOMJIM3AIIMK CHJI U SHEPTUH, K BOJIEBOMY YCUIIMIO B MPEOJOJICHUN MPESTCTBHUI; OMPEAENIATh MOCIEI0BATEIbHOCTH POMe-
JKYTOUHBIX MEJeH C Y4eTOM KOHEYHOTrO pe3ylbTaTa; COCTABIATH IUIAH TOCIEIOBATENbHOCTH IEUCTBUMN; KOPPEKTUPOBATH JESTENLHOCTD;
BHOCHUTH U3MEHEHHUS B MPOIECC C YIETOM BO3HHUKIIMX TPYAHOCTEH M ONIMOOK, HAMEUATh CIOCOOBI MX YCTPAHEHUS, IJIAHUPOBAThH PEIICHHE
yueOHOI 3a1aum.

IMo3HaBaTebHbIE: CTPOUTH PEUEBBIE BHICKA3BIBAHUS B YCTHOM U MUCbMEHHOU (hOpME; OPHEHTHPOBATHCSA HA pa3HOOOpa3re Crioco00B PeIIeHHsI
3a/1a4; CTPOMTH PeUYeBbIe BHICKA3hIBAHUS B YCTHOM M MUCHMEHHOW (OpMeE; OCYIIECTRIIATh BBIOOP Hanboiee 3(PEeKTUBHBIX CIIOCOO0B pelleHHs
3a/1a4; yMETh OCYIIECTBJIATh aHadu3 OOBEKTOB C BBIZACICHHEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB; IPOBOIUTH CPaBHEHHE,
CepHAIHIO U KIACCU(PHUKAIIUIO 0 3a[aHHBIM KPUTEPHUSIM; BIIaJ€Th OOIIUM MPUEMOM PEIIEHHS 3a7ad.

KoMMyHHKATHBHBIE: IOTOBAPUBATLCS U MPUXOIUTH K OOIIIEMY PEIIEHHUIO B COBMECTHOMU JESITELHOCTH, B TOM YHCIIE B CHUTYalluy
CTOJIKHOBEHHUSI HHTEPECOB; KOHTPOJIUPOBATH JEUCTBHUS MApTHEPA; YMETh BHICIYIIMBATH MHEHHUSI OJJHOKITACCHUKOB, HE NepeOuBast; MpuHUMAaTh
KOJUTEKTHBHBIE PEIICHUS; BRIPAYKATh B PEYX CBOU MBICIH U ICUCTBUS.

YMETh CTPOWMThH PACCYy:KAeHHS B ()OpMe CBSI3M MPOCTHIX CYXIEHUH 00 0OBEKTE, €ro CTPOEHHH, CBOMCTBAX M CBS3SX; YUMTHCS KPUTHUHO
OTHOCHTBCSI K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MPH3HABATH OMIMOOYHOCTH CBOET0 MHEHHSI(ECIH OHO TAKOBO) M KOPPEKTHPOBATH €TO.
PerynupoBaTh COOCTBEHHYIO IEITENLHOCTD MOCPEACTBOM ITUCHMEHHOM peur; (JOPMHUPOBATH HABBIKHM yU€OHOIO COTPYAHMYECTBA B XOJIE
UHIVBUAYaJIbHOM U TPYIIIOBON paboThl; (hOPMUPOBATH KOMMYHHKATHBHBIE JEHCTBHUS, HANIPABIICHHBIE HA CTPYKTYPHPOBaHHE HH(OPMAITHH 110
JIaHHOU TeMe;

JlekapToBbI KOOPANHATHI
HA IJIOCKOCTH

11
4acoB

PeryiasiTHBHbBIE: YYWTHIBAaTh NPABWIO B IUIAHUPOBAHMM K KOHTpOJE croco0a pelIeHus; pa3jindarh CIoco0 M pe3ylbTaT AeHCTBUS;
OCYIIECTBIISITH UTOTOBBIN U MOIATOBBIN KOHTPOJIb 110 PE3YIIBTATY;

Ilo3HaBaTeJIbHBIE: OPUEHTUPOBATHCS HA pa3HOOOpa3ue CHOCOOOB pElICHMs 3a/ad; BIaJeTh OOIIMM MPUEMOM pEIeHUs 3aiad; MPOBOJHUTH
CpaBHEHHE, CepHALMIO U KJIACCU(DUKALHUIO I10 33aHHBIM KPUTEPUSIM;

KoMMyHHUKATHBHBIC: YUUTHIBATh Pa3HbIE MHEHHS U CTPEMUTHCS K KOOPAUHALMY PA3IUYHbBIX TO3ULUHI B COTPYAHUUECTBE; A0rOBApUBATHCS U
HPHUXOIUTH K 00LIEMY PELIEHHIO B COBMECTHOM IESTENbHOCTH, B TOM YHCIIC B CHTYAllMH CTOJIKHOBEHHUS] HHTEPECOB;

BekTopsl

12
4acoB

PeryasiTHBHbIE: YUUTHIBATh IPaBHJIO B INITAHUPOBAHUM U KOHTPOJIE CIIOCO0A PEIICHUS; OLIEHUBATh MIPaBHIBHOCTD BBHITOIHEHHS ACHCTBHS Ha
YPOBHE aJIeKBaTHOM PETPOCIICKTUBHOMN OLICHKHU; BBIAEIATh U OCO3HABAaTh TO, YTO YK€ YCBOCHO, OCO3HABAaTh KauyeCTBO U YPOBEHb YCBOCHUS,;
BHOCUTH HEOOXOAMMBIE KOPPEKTUBHI B ACHCTBUE MOCIIE €r0 3aBEPLICHHS HA OCHOBE y4eTa XapaKTepa CAENaHHBIX OIIMOOK; pa3indaTh CIoco0
U pe3ynbTaT AeHcTBUS; (OopMUpOBaTH CHOCOOHOCTH K MOOWJIM3ALMM CHJI M DHEPTHH, K BOJIEBOMY YCWJIMIO B NPEOAOJICHHH IIPEIATCTBHN;
CIIMYATh CIOCOO W PEe3yNbTaT CBOMX NEUCTBUH C 3aJaHHBIM 3TAJOHOM, OOHApPY)KHBATh OTKIOHEHHMS W OTJIMYMS OT ITaJOHA; (OPMHPOBATH
LIeNIeBbIe YCTAHOBKH Y4eOHOMH JeITeTbHOCTH , BRICTPAUBATH AJITOPUTM JICHCTBHH.

IMo3HaBaTe/IbHBIE: HCIOI30BATh IIOUCK HEOOXOMMMOWH MH(GOpPMAUUM IUIS BBINOIHEHHS 3aJaHU{ C MCIIONb30BaHHEM Y4eOHOH JUTEpaTyphl;
MIPOBOJUTH CPABHEHHUE , CEPHALIMIO U KJIACCH(UKALIHIO IT0 3aJaHHBIM KPHTEPHSIM;

YMETh CTPOHUTH PACCYXKICHUS B (OpMeE CBSA3U IPOCTHIX CY)XKIEHHI 00 00BEKTe, ero CTPOSHMH, CBOHCTBAX U CBA3AX; OPHEHTHUPOBATHCS HA
pazHooOpasue criocoO0B pemreHns 3a/1a4; OCYIIECTBISATH BBIOOp Hambomee 3(ppekTHBHBIX crtocoOO0B pemieHns 3a/1a4; BRIOUPATh, COIIOCTABIIATh
1 00OCHOBBIBATh CIOCOOBI PEIICHUS 3aJad; YMETh OCYIIECTBISTh aHANIN3 OOBEKTOB C BBIJEICHHEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX




I'eomeTpuueckue
npeodpazoBaHus

13

4acoB

MIPU3HAKOB.

KoMMyHHKaTHBHBIE: YIUTHIBATh Pa3HbIC MHEHUSI U CTPEMUTHCS K KOOPAMHALMK Pa3IN4YHbIX MO3HLIUN B COTPYQHHYECTBE ;KOHTPOIHPOBAThH
JEUCTBHS MapTHEpa; MOAAEPKHBATh WHHUIMATUBHOE COTPYAHHYECTBO B IOWCKE M cOope MH(popmaumu; (OpMHUPOBATH HAaBBIKM Y4eOHOTO
COTPYAHHUYECTBA B XOJ€ MHAWBUAYAJIHHOW U IPYIIIOBON paboThI;

3a/1aBaTh BOIPOCHI C IIENBIO MOIYYeHUsT HEOOX OJJUMOM JIJIsl pelIeH s IPoOIeMbl HHPOpMaInY;

YUUTBIBATh pa3Hble MHEHHS 1 CTPEMUTHCS K KOOPIUHAIIMH PA3IMYHBIX TTO3UIUI B COTPY/IHUYECTBE; YCTAaHABINBATH pabodyne OTHOIICHHS ;
OIUCBIBATh COZIEPIKAHUE COBEPIIAEMBIX JEUCTBHUM C IETIbI0 OPUEHTUPOBKU IPEAMETHO-TIPAKTUUECKOH MM MHOH e TeIbHOCTH

pa3BUBaTh YMEHUE TOUYHO U TPAMOTHO BBIPAXKaTh CBOU MBICIIH.




Kanennapno-temaTnuyeckoe niianuposanue. 'eomerpus. 9 knacc( 2 yaca B Heziento, Bcero 68 4acos)

IToBTOpeHune Mmarepuasia Kypca 8 kiacca (3 yaca)

Ne /ama
m\ | Tema ypoka Tun ypoka Dnemenmut Dopmupyemvle  u naanupyemvle Pecypcnoe nposedenus
I cooeprcanusn pesynvmamel Konumpons obecneuenue
Ilnan Dakm.

YeTbIpéXyroyb [TpumeHATHs IpH pelIeHUH 3a1a4

HHKH. TEOPEMBI O CYyMME YTJIOB

[Tonobue YETBIPEXYTOJIbHUKA, O TPAyCHON Mepe

TPEYTroJIbHUKOB BIMCAHHOTO yIJla, O CBOMCTBAX U

MHOroyrojabHUK MpU3HAKAX MapajuiesiorpaMmma,

u. [nomans PSIMOYTOJIbHUKA, poMOa, BITMCAHHOTO U

MHOTOYTOJIbHUK OIHUCAHHOTO YEThIPEXYTOJIbHUKA.

a [IpuMeHATh MpH PEIICHUH 3a/1a4

Pemenue TeopeMbl Dasneca, TEOPEMBI O

MPAMOYTOJIbHBIX MPONOPIIMOHAIBHBIX OTPE3KaX, O

TPEYroJIbHUKOB CBOMCTBax MeAWaH TPEYroJibHUKA,

OHMCCEKTPUCHI TPEYTOJIbHUKA, CBOICTBA
MepeCeKaroIINXCs XOP/I, KacaTeNbHOM U
CeKyIlel; MpU3HAKU NMo00us
TPEYTOJIbHUKOB.

[IpumeHsTH npu pereHny 3a1a4q
CBOMCTBA, BBIPAKAIOIINE METPUUECKUE
COOTHOUIEHUS B MPSMOYTOJIbBHOM
TPEYrOJbHUKE U COOTHOIIEHUS MEXIY
CTOPOHAMU U 3HAYCHUSIMU




TPUTOHOMETPUYECKUX (PYHKIHI B
IIPSIMOYTOJIBHOM TPEYTIOJIbHUKE.
[IpuMeHnsTs NpH pereHuu 3a1a4
TEOPEMBI O CyMME YIJIOB BBIITYKJIOTO N-
YTOJIbHUKA, IUIOIIAIN IPSMOYTOJIbHUKA,
IUIOUIAIN TPEYTOJIbHUKA, ILIOIAIH
TPANCLIUH .

['maBa 1.
Pemienue Tpeyroib-HMKOB
16 yacoB

Tpuronomerpu | YPox oTkpertus | EnuHndnas okpyxHOCTE,
qecKHe HOBBIX 3HAHHUA oIpeJieNicHUe CUHYCa,
KOCUHYCa, TaHTEeHCa,
dyHkuum yria =
o KOTaHTeHca yrioB ot 0
or 0 o =
180° no 180 uepes
) KOOpJAWHATBHI TOYKHU Ha
€AMHUYHOU OKPYKHOCTHU
Ypoxk OcHoBHOE
TpuroHomerpu | 3aKperICHHs TPUTOHOMETPUIECKOE
yecKHne 3HAHUH TOXKIIECTBA.
GyHkum yria
or 0° 10

180" .

Yuenuk noznakomumcsa c enuHU4HON
OKPYHOCTbIO, IIOBTOPUT OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO, (POPMYJIbI
[IPUBENCHUS

- OyZeT 3HaTh OINpe/ieTIeHIE OCHOBHBIX
TPUTOHOMETPUUECKUX (DYHKIIMI U UX CBOMCTBA;
Hayuutcs pemarts 3a1auu Ha IPUMEHEHNE
(hOpMyIIBI T BBIYUCIIEHNS KOOPANHAT TOYKH,
MPOBOJUTH JOKA3aTEIbCTBO TEOPEM U IIPHUMEHSATh

UX TIPH peLIeHUH 3324 .

®poHTaNbHas
u [TepconanbHbBIN
WHJMBHAYaIbHAs | KOMIIBIOTED.
pabora MynbTUMenuii-
HBIN IIPOEKTOP
a8
~d
PuzMHUHYTKA
, IPOBEpKa OnopHseie
JIOMAIITHEro KOHCIIEKTBI
3a/laHus, yUaIuxcs,
MaTeMaTH4eCKUI yueOHHK
nukTaaT Nel
Pu3MHUHYTKA




Teopema VYpok otkpeiTust | Teopema KOCHHYCOB, Berydar TeopeMy KOCHHYCOB, HaydaTcs 3ananue s
KOCHHYCOB HOBBIX 3HaHUN teopema ITudaropa xax BBITIOJIHATH YEPTEX MO YCIOBUIO 3a7a4H, Teoperuueckuii YCTHOTO CYETa.
~ o -~
YaCTHBIN CITydail TEOPEMBI | MPUMEHSTh TEOPEMBI KOCHHYCOB IPHU PEIICHUH OIpOC, MPOBEPKaA o
KOCHHYCOB. 3a/ad. JIOMaIIHEr o ~
OU3MUHYTKA 14
3a/1aHus,
IJ1as.
CaMOCTOSITENIbHOE
peleHue
[TepconanbHbIN
KOMIIBIOTED.
MynbTumMeamii-
HBIN IPOEKTOP
Pabouast Terpaap
Nel
Teopema Ypox Teopema KOCHHYCOB, Yyamuiics HayquTCs IPUMEHATh TEOPEMY Teopernueckuii JIMNe 11-14
KOCHHYCOB 3aKpETUICHHS teopema ITudaropa kak KOCHHYCOB IIPH pEIICHHN 3a]1a4 OIpOC, IPOBEPKA | [[peseHTaLtysl IO
3HAHUH YACTHBIN CIIy4al TEOPEMBI JIOMalIHEro TeMe ypoka
KOCHHYCOB. 3a/1aHus.
MarteMaTtrueckuii
IUKTaHTNe2
Ypok Teopema KOCHHYCOB, DpOoHTAJIBHBII M, Ne 16—
Teopema 3aKperIeHHs teopema Ilucgaropa xak orpoc 22Vinmoctparn
3HAHUH YJACTHBIN CIIydall TEOPEMBI Saganus aiis
KOCHHYCOB yaat reop Ha J0CKe,
KOCHHYCOB. YCTHOTI'O c4eTa COOPHIK 337124
Teopema Ypok Teopema KOCHHYCOB. Yyamuiicss HayquTCsl IPUMEHATh TEOPEMY Camocrosirensrast | JIM
000011eHus n KOCHHYCOB TIpH PELICHUHN 33724
KOCHHYCOB I YyCOB 1pH p o Ne 8, 15
CHCTEMAaTH3aIN pabora Nel
Y 3HAHUH
VYpok otkpeiTusl | JlemMa o xopae, Teopema | Yuanuiics Hay4yuTCs 10Ka3bIBATh TEOPEMY TeopeTnueckuii PaGouas Terpans
Teopema HOBBIX 3HAHUH CHHYCOB, (hopMyIIa CHHYCOB U BBIBOANTH (hOPMYITy paanyca ompoc, mpoBepka | Nol No 28
CHHYCOB panmyca OKpYKHOCTH, OKPY’KHOCTH, OITICAaHHOM OKOJIO TPEYT OJIbHHKA, JIOMAIITHEr o [IpeseHTamms 1o
y OIMICAaHHOK OKOJIO TIPUMEHATH TEOPEMY CHHYCOB. 3aJaHus TeMe ypoka

TpPEYrOJbHUKA, CBOMCTBO
OHCCEKTPUCHI
TPEyroJIbHHUKA.




8 Ypok Jlemma o xopze, TeopeMa Matematuueckuii | Pabouas Tetpann
Teopema 3aKpEILICHH CHHYCOB, (hopMyIIa VYyamuiics HayduTCs IPUMEHATh TEOPEMY JUKTAHT Ne3 Nel No 30-38
CHHYCOB 3HAHUH pajuyca OKpy)KHOCTH, CHHYCOB Hv(bopMyny panuyca OKpyKHOCTH,

OITMCaHHOM OKOJIO OITMICAaHHOM OKOJIO TPEYTrOJIbHHKA.
TpeyrojJbHUKa

9 Ypok Jlemma o xopze, TeopeMa | Yuariuiics HayquTCsl IPUMEHSTH TEOPEMY Camocrostensaas | TM Ne 39, 40,

Teopema 3aKpEIUICHUS CHHYCOB, (hopMyJIa CHHYCOB U (pOpMyITy pajyca OKpY>KHOCTH, 42— 45
3HAHUM paauyca OKpy>KHOCTH, OIHCAaHHOM OKOJIO TPEYT OJIbHUKA. pabota Ne2
CHHYCOB OIMCaHHOM OKOJIO
TpPEeYroibHUKa, CBOUCTBO
OUCCEKTPUCHI
TpeyroJabHHKA.

10 YPOoK OTKpBITHS TeopeTuueckuii [Ipe3enTarnus mo

Pemenne HOBBIX 3HAHHUH Pemienne TpeyronbHUKOB | YYaluiicst HAYYUTCS pemaTh TPEYrodbHUKH. OIpoC, IPOBEPKa | TeMe ypoka

10: CTOPOHE U IByM JIOMAIIHEr O M No 46
TPEYroJbHUKOB yriiaMm; 1o IByM CTOpOHaM 3aJaHUs )(11, 2,4, 5, 7)

U Y1y MEXAy HUMHU; 110

TPEM CTOPOHaM, I10 IBYM

CTOPOHaM U YTy,

MPOTHUBOJISKALIEMY

OIIHOHM U3 HUX.

11 VYPOK OTKpBITHS Yyamuiicss Hay4uTCsl peliaTh TPEYrOJIbHUKU. Marematnueckuii | Ilpesenranus no

Perenue HOBBIX 3HAHUI Pemenue TpeyronbHuKoB JIUKTaHT TeME ypoKa
KoMOMHUpOBaH | MO: CTOPOHE U JBYM Pabouast Terpaap

TPEYTOALHUKOB |\ YPOK. yrilaM; IIo IByM CTOpOHaMm No Ne 47-50

U YTy MEXIy HUMH; 0

TpPEeM CTOpOHAaM, IO IBYM

CTOpPOHaM U YTy,

MIPOTHUBOJIEXKAIEMY

OJTHOM U3 HUX.

12 (I)OpMy JIBI JISA VYPOK OTKpBITHS Yyamuiics HayquTCs JOKa3bIBaTh U IPUMEHATh CamocrositensHas | Pabouas terpaan
HAXOKICHHSI HOBBIX 3HAaHUHI DopMynsl 1 hopmyy TSl HAXOXKICHHUS TIOMIa/H Nel
. HaXOX/ICHHUS TLIOIIAAN TpeyronsHuka S= ab 1/ 2 sind pabora Ne3 JIM Ne 51

TPEYrOIbHUKA: TI0 IBYM
TPEYrojibHUKa CTOPOHAM M CHHYCY YTJIa

MEXy HUMH;Yepe3
paauyc BIIMCAHHOM U
OINKCaHHON OKPYKHOCTH,
tdopmymna I'epona,
(dhopmya mromaan
MHOTOYTOJIbHHKA,
OIMCAHHOTO OKOJIO




OKPYKHOCTH

13 Ypok DopMynsl 15 VYvyuamuiics HayquTCs TOKa3bIBaTh U MPUMEHSITH Pabota ¢ [Ipe3enTarus mo
®opMy.IbI 1151 3aKpETUICHUS HaXO)KJEHUS TUIOAAN (dhopmyny s HAXOXKJICHUS TLIOMIA/H KOHCIIEKTOM C TeMe ypoka
3HaHUHN TPEYrOJIbHUKA: 10 JBYM TpeyroisHuKa S= ab 1/ 2 sind KHUTOH U Pabouast Terpanp
HaXOkACHUS CTOpPOHAaM U CUHYCY yria HATJISIAHBIMU NolNe 54-57
IJI1oImaan MEX1y HUMH;4epe3 MOCOOUSMH 1O
TPpEYrojdbHHUKa panuyc BIHCaHHOU U rpymnmam
OIMCAHHOM OKPYKHOCTH,
dhopmyna I'epona,
¢dbopmMyna ruromau
MHOTOYT'OJIbHHKA,
OITMCAHHOT'O OKOJIO
OKPY>KHOCTH.
14 KombOunuposan | ®opmynsl ajist Yuammiics HayquTCs JOKa3bIBaTh U IPUMEHATh Pabora ¢ JIMNe 58, 59,
HBIN ypOK HaXOXKICHUS TUIOMIA U ¢dopmyny 'epona, hopMyIibl A5l HAXOKISHUS KOHCIIEKTOM C 61— 65
@ TpeyroipHuKa: opMmysia | miomaau TpeyroibHuka S=abc/4 R u S = pr, KHUTOU U
OpMYyJIbI LTt I'epona, popmyna (dhopMyny s HAXOXKJCHUS TUIOIIAAN HATJISIIHBIMU Pa6o
HaX0KACHUS TIoMmAH MHOTOYTOJIbHHKA. 0COOHAMU At Tetpat
Nel
IJI0IAIN MHOTOYI'OJIbHUKA, MareMaTuuecKkuii
TPeyroJibHUKA OITMCAHHOTO OKOJIO JUKTaHT Ne4
OKPY>KHOCTH.
BHeBnucanHas
OKPYKHOCTh
TpeyrojbHUKA
15 (I)OpMy JIBI JIS Kombunmnposan | @opmyssl as VYuanumiics HayqUTCs IPUMEHSATH HOPMYJIIBI JIJIsI Camocr. pabora M Ne 53, 60,
HAXOKICHHUS HBIIA YPOK HAXOXKJCHUS TUTOIA TN HaXOXJICHHs TUIOIIA/IN TPEYTOJIbHUKA U (POPMYITY 67
ILUIOLIAIH TPEYroJibHUKA: 110 BYM JUTSl HAXOKIEHMS IIOIIAAN MHOTOYTOJIbHUKA.
CTOpPOHAM U CHHYCY yTia
TPEYyrojibHUKa MesKIy HUMHU;Yepe3

paauyc BIIMCAHHOM U
OINKCaHHON OKPYKHOCTH,
tdopmymna I'epona,
(hopmya mromaan
MHOTOYTOJIbHHKA,
OIMCAHHOTO OKOJIO




OKpPYXHOCTH.

BHeBnucanuas
OKPY>KHOCTH
TpeyroJibHUKA
16 Ypok OcHoBHOE CamocrosatensHas | M
IoBTOpeHue U TIOBTOPEHUS U TPUTOHOMETPUUECKOE
cucremMaTH3alu | ToxzaecTBa. Teopema pabora Ned
CucremMaTu3anu
s y4eOHOr 0o KOCHUHYCOB, TeopemMa
51 y4eGHOro MaTepuana CUHYCOB, (hopMyIna
MaTtepuaJia paauyca OKpy>KHOCTH,
OIHMCaHHOM OKOJIO
17 TpeyronbHuKa .Pemenne [ yyaupiicst GyyT IpUMEHSTh OTydCHHBIC KonTponbHas IM
KoHTposibHas Ypok- TPEYrONbHUKOB DPOPMYIBI | 3gapus 1 yMeHHs IPH PELICHHH 33124 10 TeMe. pabora Nel
PaKTHKYM JUISl HAXOXKACHHS
padora Nel IIOIIA/IM TPEYTONbHHUKA:

0 IBYM CTOPOHAM U
CHHYCY yTJIa MEXIY
HUMM;Yepe3 pagnyc
BIIMCAHHOMW M OMMCAHHOM
OKpYXXHOCTH, (hopmyJia
I'epona, popmyna
TLJIOILA TN
MHOTOYT'OJIbHHKA,
OMKMCAHHOT'O OKOJIO
OKPY>KHOCTH.
BHeBnMcanHas
OKPYKHOCTh
TpeyrojbHUKA

I'naBa 2.
IIpaBujibHbIE MHOTOYT 0JIbHUKH
8 yacos




18 IIpaBunbHbIH VYyamuiics HayduTCsl ONEPUPOBATH NOHATHEM Pabora c Pabouas Terpaap
IpaBuIbHbBIE MHOTOYT'OJIbHUK, NIPABHJIBHOIO MHOT'O- YrONBHUKA, IPUMEHSTh KOHCIIEKTOM C Nel Ne 71-75
Ypoxk BBIMYKJIBII IPaBUIIBHBIN CBOMCTBA NMPaBUIIBHOTO MHOTOYT OJIBHUKA. KHUTOH U
MHOI'0YIroJIbHUK
» OTKPBITHS MHOTOYT'OJIbHUK, IEHTP HATJISTHBIMA
U U UX CBOMCTBA | yoppix 3Hanmii | mpaBHIIBHOTO MOCOOUSIMH
MHOTOYTOJIbHUKA,
LIEHTPAJIBHBIA YTOJ
MIPABUIIBHOTO
MHOTOYTOJIbHUKA, .
19 I[IpaBujibHbIE IIpaBunbHBIN VYvyanuiics HayquTCs TOKa3bIBaTh CBOMCTBA Pabota ¢ [Ipe3enTarnus mo
MHOTOYT0IbHHK Ypok MHOTOYT'OJIbHHUK, MPaBUIBHOTO MHOTO- YTOJIBHUKA, BBIBOAUTH U KOHCIIEKTOM C TeMe ypoka
. 3aKpETUICHUS CBOICTBA MPaBUIIBHOTO NPUMEHSTH (POPMYJIBI TSI HAXOKICHHS paiu- KHUTOH U Pabouast Terpaap
H 1 UX CBOMCTBA MOTY4YEHHBIX MHOTOYT'OJIbHHU- Ka, YCOB OIMCAHHOW U BIMCAHHOHN OKpY)KHOCTEN HaTJIsIHBIMU Nel Ne 77-81
3HaHUHN dbopMynbl 1St MPaBUIBHOTO MHOT'O- YT OJIBHUKA. MOCOOUSIMH
HaXOXIEHUs paguyCcoB Teopernueckuit
OMMCAHHOM U BIMCAHHOU OIIpocC, IIPOBEPKA
OKpYXHOCTEHN JIOMAILHET O
MPaBUIBHOTO 3a/1aHu
MHOTOYT'OJIbHUKA MaremaTnuecku
¥ gukTaHT NeS
IIpaBuiabHbIE Kom6unuposa | [IpaBuibHbIi Yyamuiics HayquTCs BBIITIOJIHATH IOCTPOEHUE Teopernueckuit IIpesenTanus no
MHOTrOYroIbHHK | HHPI ypoK MHOTOYTOJIbHHUK, MIPaBUIHHBIX MHOTO- YTOJIHHHUKOB. OIIpOC, TIPOBEPKa | TEME ypoKa
o CBOMCTBA MPAaBUIILHOIO JOMAIIIHET O Pabouast Terpaap
20 | u 4 uX cBolicTBa
MHOTOYT'OJIbHHU- Ka, 3aJaHNs Nel
Ilocmpoenue (bopMyIBI 11t Pabora ¢
npasuibHbvlX HaXOKIECHUS PaINyCOB KOHCITEKTOM C JIM Ne 83-85
MHO20Y2071bHUKO OINNMCAHHOU U BITMCAHHOU KHHUT'OM 1
p OKPY>KHOCTEH HATJISIIHBIMU
MPaBUIILHOTO MOCOOUMHU
MHOTOYTOJIbHUKA.
IIpaBuabHbIE
21 MHOTOYT0JbHHK Yyamuiics HayquTCsl peliaTh 3a1a4uu, UCIOIb3Ys JAMNe 76, 82
. CBOWCTBA MPaBUIIbHBIX MHOTOYT OJIFHAKOB. CamocTrosTenpHas
U U UX CBOUCTBa Ypoxk
Hocmpoenue 0000IIeHUS U pabora Ne5
npasujibHblx CUCTEMATHU3AI]
MHO20Y20/IbHUKO | M1 3HAHUH.

6




22 Jamna Ypok JnuHa OKpy>KHOCTH, Vwyamuiics HayquTCsl BBIBOAUTH U IPUMEHSTD Teopernueckuii Pabouas Terpans
OKPY/KHOCTH OTKPBITHS YUCIIO T, AJIMHA AYyTU (Gopmyiy 1IMHBEL OKpYXK- HOCTH, HOPMYITY JUIMHBL | ONPOC, IpoBepka | Nel Ne 91, 93,
HOBBIX 3HAHHH | OKpPYKHOCTH. JIyTH OKPY>KHOCTH. JIOMAIIIHET O 05 113-115
H
3a/1aHus
23 | Ilnomwaas Kpyra ypOK OCHOBHBIE TIOHATHUS Vvyamuiics HayquTCsl BBIBOAUTD U IPUMEHSTD Pabora ¢ Pabouas Terpans
M3ydeHHS JnHa OKpy>KHOCTH, dhopmyiy iomany Kpyra, GopMyiTy IDIOIMIA M KOHCH?KTOM c Nel Ne 92, 94,
HOBOTO | (oo, momaze | cormnn | o o L0k
MaTepuana. : 6 103, 116, 117
Kpyra, TIomajas CEKTopa. MOCOOUSIMU -
MaTtemaTHuecku PC3CHTAIA IO
W qukTadT Neb TeMe ypoka
Jlnuna Ypok JnHa okpyxHOCTH, VYyaniuiics HayqUTCs IPUMEHATH GopMyIy CamocrosrensHas | Pabouas Terpanp
24 | okpyxkHoCTH 3aKperIeHUs YUCIIO T, AJIMHA IyTH JUIMHBI OKPY>KHOCTH, (hOpMY- JIy JJTHHBI JIyTH Nel
Iiomans Kbvra 3HaHUM OKPY>XHOCTH, IIJIOLIAJb OKPYXHOCTH, (DOpMYITy IIOIIAIU KPYTa, pabora Ne6 JIM Ne 104,
maiae Kpy Kpyra, IUIomaas cekropa. | (opmyiy miomanm cekropa. 106— 112
H
118-124
Jmna Ypok JnHa okpyxHOCTH, Teopernueckuii | Pabouas terpaan
25 | oxpy:kHOCTH 3aKpEIUICHUS YUCIIO T, AJIMHA AyTU VYuanuiicss HayquTCs IPUMEHATH opMyIy ompoc, npoBepka | Nel
Iiomans Kpyra 3HaAHUM OKPYXHOCTH, IUIOLLAb JUIMHBI OKPY)KHOCTH, (hOpMY- JIy JAJIMHBI IYTH JIOMAILHET O
aap Kkpy Kpyra, IUIOIIa/(b CEKTOpa. | OKPYXKHOCTH, (GopMyay IUIOMAAN Kpyra, 3aJaHusL
(dhopMyny IIIOMAAN CEKTOpA.
Camocrostensras | TM Ne 100,
105

pabora Ne7




26

KonTpoabHast
padora Ne2

Vpox -
MPaKTHKYM

IIpaBunbHbIH
MHOT'OYTOJIbHUK,
BBITYKJIBIN MPaBUIIBHBIN
MHOTOYTOJIbHUK,[IEHTP
MIPABHIIBHOTO
MHOTOYTOJIbHUKA,
LIEHTPAJIBHBIA YTOJ
NIPABHIIBHOTO
MHOTOYT'OJIbHHKA,
dbopMynb 1St
BBIUUCIICHUS PaIyCOB
OKPYKHOCTEHN OMUCAHHBIX
U BIMCAHHBIX B
NpaBUIIbHbBIE

MHOTOYT OJIbHUKH.
DopMyJIbl JUIMHBL
OKPY>KHOCTH U TUIOLIAAN
Kpyra.. KpyroBou ¢
€rMEHT, KpyroBOM CEKTOp,
JUIMHA AYTH OKPYKHOCTH,
dopmyna wIomaIu
KpPYTrOBOI'O CETMEHTA

Yyamuiics IpUMEHSIOT GOPMYITY JUTHHBI
OKPYKHOCTH, ()OPMYITY JUIMHBI TyT'H OKPYKHOCTH,
¢dhopmyny momaay Kpyra, GopMysy IUIOMAAN
CEKTOpa MPUPELIEHNN 3aau.

Pabora ¢
KOHCIIEKTOM C
KHHTOH U
HATJISIIHBIMU
ocoOusAMHU

Pabouas Terpaap
Nel
IIpe3enTtanus o
TeMe ypoka

I'nasa 3.
JlexkapTOBBI KOOPAUHATHI
11 gyacos.

27

Paccrosinme
MEXK1Y TOYKAMM
¢ 3aJaHHBIMH
KOOpPAMHATAMMU.
Koopaunatsi
cepeauHbI
oTpe3Ka

Ypok
OTKPBITHUS
HOBBIX 3HAHHUH

JlexapTOBBI KOOpANHATHI,
paccTosiHIE MEXIy
TOYKaMHu, popMyra s
BBIUUCIICHHS PacCTOSHHE
MEXIy TOUKaMH C
3aJaHHBIMHU
KOOpJMHATAMHU.
KOOpAWHATHI

CCPCAMHBI OTPEC3KaA.

VYvyamuiicss Hay4uTcs BBIBOAUTh U IPUMEHSTh
(hopMyiTy paccTOSHHUS MEKAY JBYMSI TOUKAMU C
3aJJaHHBIMHU KOOpJMHATaMH, (OPMYITy KOOpIHHAT
CEepENHBI OTPE3Ka.

TeopeTnueckuii
OIIpoc, TIPOBEPKa
JIOMAIITHEr 0
3aJaHus

Pabouas
teTpanp Nel
[Ipe3enTanus
10 TEME ypOoKa
JIM Ne 132,
133, 135

28

Paccrosinme
MEXKAY TOYKAMU

VYpok
3aKpeTUIeHNs

JlexapTOBBI KOOPAWHATHI,
paccTosiHIEe MEXITy

VYyammuiicss HAy9UTCs IPAMEHATH POPMYITy
paccTosTHNS MEXy ABYMS TOUYKAMH C 33JaHHBIMA

TeopeTnueckuii
OIIpoc, IPOBEpKa

M, Ne 138—
143Wnmoctpa




C 3aJaHHBIMH 3HAaHUU TO4YKaMH, (popmyrna uis KOOpJMHATaMH, (OpMYIy KOOpANHAT CEPEANHBI JIOMAIITHEro IINX Ha JOCKE,
KOOPIMHATAMH. BBIUHMCIIEHHS PAacCTOSHUE | OTpe3Ka.. 3aJaHus 3 cOOpHHUK 337124
KoonIHHATEI MEXIy TOYKaMH C Maremartuaecknit
pa 3aJJaHHBIMU nUKTaHT No7
CEPEAUHDbI KOOpIHMHATAMHU A
OTpE3Ka KOOpIUHAT CEPEOAUHBI il
P P P OuU3MUHYTKa
OTpe3Ka.
Paccrosinue KomOunHMpoBa | paccrosiHue MexIy CaMmocrosTenpHas M Ne 137,
29 | Mexay Toukamu | HHEH YPOK TO4YKaMu, opmyna s 144
¢ 3aMaHHBIME BBIUMCIICHUS] PACCTOSTHUE pabora Ne§
KoogHHHaTaMH MEX1y TOYKaMH C
3aJJaHHBIMH
.Koopaunartsi KOOPJMHATAMH
cepeauHbI KOOp/AMHAT CEPEIMHBI
oTpe3Ka. OTpe3Ka
YpaBHeHue VYpok- nekuust | YpaBHeHue GUrypsl, VYyamuiics HayduTCs ONEpUPOBATH MOHATHEM Pabora ¢ Pabouas
30 (lmrypbl. YpPaBHEHUE OKPYKHOCTH. ypaBHEHHs] (PUTYPbI HAa KOOPMHATHON KOHC]‘I?KTOM c tetpazap Nel No
y ABHEHHeE IJIOCKOCTH, BBIBOAWTH U UCITIOJIBL30BAaTh KHUT'OU U 150
p YPpaBHCHHE OKPYKHOCTH. HarjaAaHbIMU Hpe?)eHTaLU/Iﬂ
OKPY’KHOCTH. HOCOOMAMU
110 TEME ypOoKa
YpaBHeHue Ypok YpaBHenue Gpurypsl Ha Yyamuiics HayquTCs UCIIOJIb30BATh YPABHEHUE Teopernueckuit Pabouas
31 | purypsL. 3aKpeILICHUA KOOPIMHATHOM OKPY>KHOCTH TIPH pe- IICHUH 3a]1a4. OIpoC, IPOBEpKa terpaap Nel
YpaBHe}me 3HAHUU EIJ:OCK(::;I:/IT,HypaBHeHHe ?;)N;ﬁ;ﬁ:@l“o JIM Ne 152,
OKPY/KHOCTH Py 8 153, 155
MaremaTuueckui
IUKTaHT Ne8
YpaBHeHue Ypok VYpaBHenue Gpurypol Ha VYuanumiicss HAyqUTCs UCIIOJIb30BATh YPaBHEHHE Pabora ¢ | Pabouas
32 | durypsr OTKPBITHUS KOOPAWHATHOM OKPY>KHOCTH TIPH PEIIeHNH 3a71a4 KOHCIIEKTOM ¢ | rerpagp Nel
VpaBHeHHe HOBBIX 3HaHUN | IUIOCKOCTH, YpaBHEHHUE KHUTOM u | Ilpesenrauus
p OKPYXK HOCTH.. HATJISITHBIMA 10 TEME ypOoKa
OKPY,KHOCTH MOCOOHAME JIMNe 151,
CamocTrosTenpHas 154
pabora Nel(
YpaBHeHue Ypok YpaBHEHME MPSIMOI, VYvyamuiicss Hay4uTCsl BBIBOAUTH YPAaBHEHUE TeopeTnueckuii M Ne 158,
33 | npsimoii. 3aKperUIeHns BEPTHUKAJIbHAS MIPSIMa, MIPSIMO#A, UCTIONB30BaTh YpaBHEHHE TIPSIMOM ISt OIpOC, TIPOBEpKa 159
3HaHUH HEBEPTUKAIBHAS TIPsI- Mast | PEIICHUA 3a1aY.. JIOMAIITHET O

3aJaHKs




34 ypaBHeHHe Ypok YpaBHEeHUE MPSIMOi, VYvyamuiicss HayquTCsl UCTIOJIb30BaTh YpaBHEHUE Pabouas
npsiMoii 3aKpETUICHUS BEpTHUKATbHAS MIPSIMa, TIPSIMOH JUTS PEIICHAs 3a1ad. terpanb Nel
3HaHUH HEBEPTHUKAIBHAS TIpsMasl. Pabota ¢
KOHCITEKTOM C No 162-167
KHUTOH U
HATJISTHBIMU
MOCOOUSIMU
35 YriaoBoii Ypok Vvyamuiics HayquTCsl yCTaHABIUBATH Teoperuueckuii JIM Ne 168,
K03 PHIHEHT OTKPBITHUS YToI Mex Iy psMoi | COOTBETCTBUE MEX]Y YPABHEHU- €M orpoc, MpoBepka 169
TDSAMOii HOBBIX 3HAHWNA | TIOJIOYKHUTEIBHBIM HEBEPTUKAIBHOM MPSMOM U YIIIOM MEXIY JaHHOW | JIOMAIIIHETO
p HaIpaBJICHUEM OCH MPSIMOM U TIOJIO- )KUTEIHHBIM HAIIPABIIEHUEM OCH | 3aJlaHUsI
afcIuce, yrioBoi aocmucc. MaTeMaTHYeCKHiA
K03 QUIIUCHT TIPSIMOIA, JIUKTaHT No9
36 | VrioBoii Ypok Heo0XouMoe U VYvyamuiics HayquTCs peliaTh 3a1a4u, UCTIONb3Ys Camocr. pabota JIM Ne 160,
K0 punuenT 3aKpETUICHUS JIOCTaTOYHOE YCJIO- BUE MOHATHE YIIIOBOr0 KO3 (HIIMEeHTa TIPSIMOH. 170
HpﬂMOi/'l Merox 3HAHUHU MapaJUIEIIbHOCTU IPSAMBIX.
KOOpAMHAT
KOHTpO JILHAS Ypok- JlekapTOBbI KOOpJIMHATHI, | Y4alllMics pelIatoT 3a/1auu, UCTIOIb3yA KOHTpOJILHaSI
37 | pa6ora N2 NPaKTAKYM pacCcTosiHUE MEXIY MOTy4YEHHBIEC 3HAHUSL. pabora Nel
TO4KaMu, popmyna s
BBIUMCIICHUSI PACCTOSTHUE
MEXy TOYKaMHU C
3aJIaHHBIMHU
KOOpIUHATaMHU
KOOPIMHAT CEPEeAUHBI
OTpe3Ka, ypaBHEHHE
OKpY HOCTH, YIJIOBOH
K03 GUIMEHT TPSIMOIA,
I'nasa 4.
BexkTopsl
12 yacosB
38 | IlousiTHe Ypoxk CkansipHasi BeTUIMHA, VYyamuiicss HayduTCst ONePUPOBATH MOHATHEM Pa6ora ¢ Pabouas
BEKTOpa OTKPBITHUS BEKTOp, HaYaJio BEKTOpa, BEKTOpa B TEOMETPHH, a TAK)Ke OCHOBHBIMHU KOHCIIEKTOM C terpags Ne2 No
HOBBIX 3HaHUI | KOHEIl BeKTOpa, Ha- TIOHATHUSIMH, CBSI3aHHBIMU C OIIpPeIeIEHUEM KHHATOH 1 174
TIPaBIICHHBIA OTPE30K, BEKTOpa. BEKTOPHL. HaTJISTHBIMH Mpesenrarms
HYJIEBOH BEKTOP, MOIYIh MTOCOOMSIMHU

BEKTOpPa, COHAIIPAB-
JICHHBIE BEKTOPHI,
MIPOTHBOIOIOKHO
HAaIpaBJICHHbIC BEKTOPBL,

0 TeMe ypoKa




PaBHBIC BEKTOPLL

39 | IlousiTHe Ypok CkansipHas BEeIUUYMHA, Vvyamuiics HayquTCsl peliaTh 3a4a4u, UCIIONb3Ys Teopernueckuii
BeKTOpa OTKPBITHS | BEKTOP, HA4aJlo BEKTOpa, TIOHSITHE BEKTOpA. orpoc, MpoBepka [Ipe3enTarust
HOBBIX 3HaHUH | KOHEI[ BEKTOpa, Ha- JIOMAIIIHET O 10 TEME ypoKa
TIPaBJICHHBIN OTPE30K, 3aJlaHus,
HYJIEBOI BEKTOp, MOJYJb camocTosTenbHas | Pabouas
BEKTOpa, COHAIpPaB- pabora. terpagp Ne2 No
JIEHHBIE BEKTOPHI, MatemaTuueckuit
TIPOTUBOMNOJI0KHO JukTanT Nel( 176, 177
HaIpaBJIEHHBIE BEKTOPHI,
paB- HbI€ BEKTOPHI.
40 KOOp JTUHATDI Ypok Koopaunate! BekTopa, TeopeTuueckuii Pabouas
BeKTOpa OTKpBITHA dbopmyna MoxyIIs VYvyanuiics HayquTCs ONpPEeNsITh KOOPAUHATHI orpoc, MpoBepka terpamp Ne2 No
HOBBIX SHAHMI | pegTopa, BEKTOpa, 33/IaHHOT'0 KOOPJIMHATAMM €T0 Havajia U | JIOMAIIHETro 178-187
KOHI[a; CPaBHUBATh BEKTOPHI, 3aJJaHHBIC 3aJIaHUS
KOOpIMHATAMU; HAXOIUTb MOLYJIb BEKTOPA, MaremaTnueckuii
3aJ]aHHOT0 KoopauHaTaMu. OCHOBHBIE TTOHSITHS mukTaaT Nell
Koopaunate! BekTOpa,
41 | Ciaokenue KomOunmnposa [IpaBuina cnoxxeHus CaMocTosTEeIbHAS M Ne 188,
BEKTOPOB HHBIN YpOK BEKTOPOB : MIPABUIO VYyamuiics HayduTCs ONEePUPOBATH OHATHEM pabora Nell 189
TPEyroJabHHKA; IPABUIIO CYMMBI BEKTOPOB, IIPUMEHSThH MPaBUiIa Pabora ¢
Ypoxk napa’suienorpaMMma, TPEyroJabHHUKA U apajiesorpaMma JUist CIIOKEHHUS | KOHCIIEKTOM C
3aKpEIIeHHs | BLIMHTAHHE BEKTOPOB, BEK- TOPOB, IPUMEHSITH CBOMCTBA CIIOKEHHUS KHUTOH H Mpesenrarms
3HaHUH CBOWCTBA CIIOKEHUS BEKTOPOB, JOKA3bIBaTh U MPUMEHATH MPABUIIO HATJISIIHBIMU 10 TeMe ypoka
BEKTOPOB CIIO’KEHHSI BEKTOPOB, 3aJaHHBIX KOOPJHHATAMH. MOCOOUSMHU




4?2 | BoluuTaHue Ypok OCHOBHBIE TTOHITUS Teopernueckuii Pabouas

BEKTOPOB HU3y4YEeHUS CyMMa BEKTOpOB, VYyamuiics HayquTCsl ONEPUPOBATH MOHATHEM orpoc, MpoBepKa Terpanb Ne2
HOBOTO TIPaBUJIO TPEYTOJIbHUKA, Pa3HOCTH BEKTOPOB, IPUMEHSTH NMPABUIIO JIOMAIIIHET O IM Ne 190,
Marepuana. TIPaBUJIO CIOXKEHUS Pa3HOCTH BEKTOPOB, ONEPUPOBATH MOHITHEM 3a/1aHus 191

BEKTOPOB, 3aIaHHBIX MIPOTUBOIOIOXKHBIE BEKTOPHI, TI0Ka3bIBATh U
KOOpJIMHATaMU, CBOMCTBA | MPUMEHSTH MPABUJIO BbI- UNTAHUS BEKTOPOB,
CJIO’KEHHSI BEKTOPOB, 3aJlaHHBIX KOOPJAHHATAMH.

Pa3HOCTh BEKTOPOB,

MIPaBUJIO PA3HOCTHU

BEKTOPOB,

MIPOTUBOIMOIOKHBIE

BEKTOPHI, MPABUIIO

BBIYUTAHUSI BEKTOPOB,

3aJIaHHBIX KOOp/IHHA-

TaMH.

43 | Ciaoxkenue u CymMa BEKTOPOB, Yuamuiics HayquTCs IPUMEHATh IIPaBUiIa Teopernueckuit Pabouas
BLIUMTAHHE MPaBUJIO TPEYTOJIHUKA, TPeYTOMbHHKA 1 Napajle- JIorpaMma s 0IpocC, MPOBEpKa TeTpaab Ne2
BeKTOPOB IIPaBUIIO CIIOKEHUA CIIOXKEHUS BEKTOPOB, CBOUCTBA CIIOKEHUA JIOMAIIHEr 0 JIMNe 193,

BEKTOPOB, 3aJIAHHBIX BEKTOPOB, TIPABUIIO CIIOKEHUS BEKTOPOB, 3a/1aHu 195
KOOpAMHATaMU, CBOMCTBA | 3a/JlaHHBIX KOOpJAMHATaMU, IIPaBUJIO PA3HOCTH MaremaTuueckui
CIIO’KEHHSI BEKTOPOB, BEKTOPOB, MPABUJIO BEIYUTAHHUS BEKTOPOB, JUKTaHT Nol2
Pa3HOCTH BEKTOPOB, 3a/IaHHBIX KOOPIUHATAMHU.

MPaBUIIO Pa3HOCTH

BEKTOPOB,

MPOTHUBOIMOIOKHBIE

BEKTOPHI, IPABUIIO

BBIYUTAHUS BEKTOPOB,

3a/IaHHBIX KOOpIUHA-

TaMu

44 | CioxeHue u Ypok Pabora ¢ Pabouas
BBEIYHTAHNE 000011eHNS U KOHCHE)KTOM c TeTpagp Ne2
BEKTOPOB CI/ICTeMaTEISaLl KHUTOU U Ne 192, 194

WU 3HAHWUH. HATJISTHBIMA
mocoOusIMu
CamocTrosTenpHas

pabora Nel2




45 | YMHOKeHHe Ypok YMHOXXEHHE BEKTOpa Ha VYyamuiics HaydYuTCsl YMHOXKATh BEKTOp Ha uncio; | TeopeTnyeckuil Pabouas
BEKTOPA HA 3YYCHUS YHCII0, CBOMCTBO JIOKa3bIBaTh M MIPUMEHSTH CBOHCTBO OIpoC, MPOBEpKa terpags Ne2 Ne
GHEITO HOBOT'O KOJUTMHEAPHBIX BEKTOPOB, | KOJUTMHEAPHBIX BEKTOPOB, MPABMIIO YMHOKCHUS JTIOMATITHET O 200-204

: MaTrepuaia. YMHOKEHHE BEKTOpa, BEKTOpA, 3aIAaHHOTO KOOPAWHATAMH, Ha YHCIIO; 3aJlaHus
3aJIaHHOTO MIPUMEHSTH CBOWCTBA YMHOXKEHUS BEKTOpa Ha Mpesenrams
KOOPWIHATaMH, Ha YHCIO, | HHCIIO.. 110 Teme ypoka
CBOMCTBA YMHO)KCHUS
BEKTOpa Ha YHCIIO
[Ipsamas Diinepa.

46 | YMHOxKeHHE Ypok Teopernyeckuii JM Ne 206—
BEKTOpA Ha 3aKpeIUIeHUA orpoc, MpoBepka 210
YHCIIO0 3HAHUU JOMaAIIHEr o

‘ 3aJIaHUs
Metoa MareMaTHYeCKHii
KOOpPAUHAT nuktanT Nel3

47 Ypoxk Camocrostensnas | M Ne 205,
VMHOKEHHE 000011eHS 1 pabora 211
BeKTODA HA crcTeMaTH3aIl

p 1Y 3HAHWK.
qucJio.
Meton
KOOPAUHAT

48 | CkaasipHoe Ypok Yron Mexty BEKTOpaMH, Yyamuiics HayquTCsl ONEPUPOBATH MOHATUSIMHU TeopeTnueckuii Pabouas
IPOM3BeEIeHHe OTKPBITHUS TIePIICHANKYIISIPHBIE yIJIa MEXIy BEKTOPAMH U CKAISPHOTO OIIpOC, IPOBEpKa TeTpanp Ne2
BEKTODOB HOBBIX 3HaHUHA | BEKTOPHI, CKAJIPHOE TIPOM3BEICHUS IBYX BEKTOPOB; JOKA3HIBATh U JIOMAIITHEr O [IpesenTamms

p MIPOM3BEICHUE IBYX TIPUMEHSTH YCIOBHE MEPIICHANKYISIPHOCTH IBYX 3a/1aHAs 10 TEME ypOoKa
BEKTOPOB, CKAJIIPHBIN HEHYJIEBBIX BEKTOPOB U (POPMYITY CKaJISIPHOTO Ne 222224
KBaJIpat, yCIOBHE 1€ TIPOM3BEACHNUS IBYX BEKTOPOB, 3aJaHHBIX
TIEHIUKYISPHOCTH ABYX KOOpAWHATAMI; IPUMEHSTH (POPMYITY KOCHHYCa
HEHYJIEBBIX BEKTOPOB, yIJ1a MEXTy BEKTOPaMH, CBOHCTBA CKAJISPHOTO
(hopmyra cKaJIspHOTO TIPON3BEACHHUS BEKTOPOB. .

49 | CraasipHoe VYpok NPOU3BE/IEHUS JIBYX Vyauiicss HAy4UTCS MPHUMEHSTD YCIIOBHE PaGora ¢ JIMNe 226—
IPOM3BeIeHHe 3aKPETUICHUS BEKTOPOB, 3aITaHHBIX TIEPIICHANKYISIPHOCTH ABYX HEHYIIEBBIX BEKTOPOB | KOHCIIEKTOM C 235




BEKTOPOB 3HAHMH. KOoOpJWHATaMu, popMmyna | u GOopMyTy CKaJISIpHOTO IIPOU3BEACHHS ABYX KHUTOH U
KOCHHYCa yrila MEeXIy BEKTOPOB, 33J]aHHBIX KOOPJMHATAMU; IPUMEHATh | HATJISJHBIMH
BEKTOpaMH, CBOICTBa (hopMyny KOCHHYCa yria MeXIy BEKTOpaMH, MOCOOUSIMHU
CKaJISIPHOTO CBOICTBa CKaJSIPHOTO IPOU3BE/IEHHST BEKTOPOB Maremartuaecknit
TIPOU3BEICHHS BEKTOPOB JnukTaHT Nel4
50 | CkaasipHoe Ypoxk Pabota ¢ | Pabouas
l'lpOI/I3BeI[eHI/Ie 3aerr‘['HeHI/Iﬂ KOHCH?KTOM C TETpaab NgzNQ
3HaHUH KHHT O u | 225 236
BEKTOpOB HATISITHBIMA ’
6H IIpe3enTanus
[10COOHAMH 0 TEMe ypoKa
CaMmocrosTenbHas
pabota Nel3
KonTponbHast
Vuaiuiics \ MPUMEHSIOT YCIOBHE pabora
MNEPHNEHAUKYIIAPHOCTH IBYX HEHYJIEBBIX BEKTOPOB
U GopMyIy CKaJISIPHOTO IPOM3BECHUS IBYX
51 | Konrposabnas Vpok- BEKTOPOB, 3a/[AHHBIX KOOPMHATAMH; IIPHMEHSIOT
padora Ned IPaKTHKYM (opMyIly KOCHHYCA yIila MeXy BEKTOPaMH,
CBOICTBA CKaJSIPHOTO IPOU3BE/ICHHSI BEKTOPOB
['maBa 5
FCOMeTpI/I‘IeCKI/Ie npeoﬁpa3OBaHmI
13 yacoB
52 | IBm:xeHue(mepe Ypok [TapannenbHblil nepeHoc, | Yyamuiics HayquTCsl ONEPUPOBATH HOHATUSIMU M Ne 245,
Mellenne) OTKPBITHSA npeoOpazoBaHue GUTYpHl, | ABW)KEHHE U Iapa JISIBHOrO MepeHoca, Teopernueckuit 246
durypi HOBBIX 3HaHUH | 00pa3 ¢Urypsl, mpooOpa3 | JOKa3bIBaTh CBOKWCTBO MapaUICNIBHOIO IEPEHOCa, | OIMPOC, IPOBEpKa
YpbL. . (GUrypsl, IBIKEHUE CTPOHTH 00pa3bl U MPoodpassl GUryp npu JOMAIIIHET O PaGouas
IMapanueabHbIN (mepemernienue) GUTYphI, | MapauIeIHHOM MEpeHOce 3a1aHUs Terpas Ne2
nepeHoc. CBOICTBA JIBIKECHHS, B
53 | ABu:xenue(nmepe | Ypok ggz{m (Enrypmé BIAIMHO |y yarmwiics HaY4UTCS IPUMEHSTH TIOHATHE Pabora ¢ PaGouas
THBIE JIBIKCHUS, .
napauIeNIbHOrO IepeHoca M CBOMCTBa KOHCITEKTOM C o
Mellente) SAKPCILICHH | cpofictsa napanensioro nagannenLHoro nell;eHoca TP PELICHUH 3a1aq KHHUTOH rerpa N2
¢urypsr s 3HAHUU. nepeHoca. ' 247, 248, 250
. HAarJSTHBIMU Tpesenramus
IMapaneabHbIi OCOGHAME p
0 TeMe ypoKa
MepeHoc.
MaremaTnueckui

mukradaT Nel5




50 | ABuxenue(mepe Ypok Teoperuueckuii Pabouas
MelIeHne) 3aKperIeHHs OIpOC, MPOBEPKaA TeTpaab Ne2
(])I/Il"ypbl. 3HAHUMN JIOMAIIIHEr O M Ne 249,

. 3a/1aHus 251
ITapasieJbHbIi CamocrosTenbHas
nepeHoc. pabota Nel4

51 | OceBas Ypok Touku, CUMMETpUYIHbBIE VYvyamuiics HayquTCsl ONIEPUPOBATH MOHSATHEM Pabota ¢ JIM Ne 255,
CHMMeTpHSL. OTKPLITMA | OTHOCHTENBHO MPAMOH, 0CEBOH CHMMETPHH, /I0Ka3bIBATH CBOHCTBO KOHCIIEKTOM C 256, 258, 259

HOBBIX 3HAHUM | OceBasi CHMMETPHsI OTHO- | OCEBOM CUMMETPHUH, BBINOIHATH TOCTPOEHUS C KHUTOU U
CHUTENBHO NMPSIMOH, OCh MOMOIIIbIO OCEBON CUMMETPHH. HATJISTHBIMU
CUMMETpPUH, CBOMCTBO MOCOOUSIMU
0CEBOM CUMMETpPHH,

52 | OceBasn VYpok ¢ury- pa, cHMMeTpUYHAs VYyamuiics HayduTCs IPUMEHSTH TOHATHE Pabora ¢ Pabouas

CHMMeTpHSI. 3aKpETUICHHS OTHOCUTEIIBHO MPSAMOH, 0CEBOM CUMMETPHUU U CBOM- CTBO OCEBOM KOHCIIEKTOM C TeTpagb Ne2
3HaHUHN 0Ch CUMMETPHHU (UTYPHI. CHUMMETPHHU IIPU PELIECHUHN 3a1a4. KHUTOH 1 JIM Ne 260,
HarjaAaHbIMU -
A, 261, 263-269
MaremaTuueckui
JUKTaHT Nel6 Mpesenrarms
10 TeME ypOoKa
53 HeHTpa JIbHASA Ypok Touky, CUMMETpUYHbIE CaMocTosITeIbHAS Pabouas
CHMMeTpHSI. OTKPBITHUS OTHOCHUTENIFHO JAHHOU VYyamuiics HayduTCs ONEePUPOBATH NOHATHEM pabora Nel5 TeTpaap Ne2
HOBBIX 3HaHUN | TOYKH, LEHTpaIbHAS LEHTPAJIbHOW CUMMETPHH, JOKa3bIBATh CBOMCTBO M No 270—
CHMMETpPHS OTHOCUTENBHO | LEHTPaTbHONW CHUMMETPUH, BBHITIONHATh 283
TOYKH, IIEHTP CUMMETPUH, | TIOCTPOSHHS C TIOMOIIIBIO IIEHTPAIbHON
CBOMCTBO LI€H- TPAJILHOMI CUMMETPHUHU.
cummMmerpuu, durypa,
CUMMETpHUYHAS
OTHOCHUTEIFHO TOYKH,
LEHTP CUMMETPUHI
¢burypsi.
54 | IloBopoT Ypok IToBopoT BOKpYT LIEHTpa Yyamuiics HayquTCs ONEPUPOBATH IOHATHEM TeopeTnueckuii Pabouas
M3yYCHHUS TPOTHB 1ACOBOH CTPENKHA | MOBOPOTA, JOKA3BIBATE CBOMCTBO MOBOPOT, OIIPOC, pelIeHue terpags Ne2 No
HOBOTO HA JaHHBIA YTOJ, IOBOPOT | BBIMONHATH IIOCTPOCHUS C TTOMOIIBIO TIOBOPOTA. . 3amaq _ | 284-290
BOKPYT IIEHTpA 110 MaTteMaTHIecKuii
MaTepHala. | gacopoii cTpenke Ha mukTasT Nel7

JaHHBIN yroJ, UEHTP
ITOBOPOTA, Yr'oJ MIOBOPOTA,
CBOMCTBO IOBOPOTA




55 | TomoreTHd. YpOK OCHOBHBIE TTOHITUS VYyamuiics Hay4uTCsl ONIEPUPOBATH MOHATHSIMU Teopernueckuii Pabouas
MogoGue Gpuryp. | u3ydenus T'omorerus, ueHTp TOMOTETHUH U noz[o6nﬂvdpnryp, CTpOUTH GUTYPY, ompoc, pelieHue terpams Ne2 Neo
HOBOTO TOMOTETHH, KOS(})(l)I/IHI/IeHT TOMOTETUYHYIO JaHHOM, C 3aJaHHBIM 3a1a4 | 291, 292,
TOMOTETHUH, CBOMCTBA K03 PHUIIEHTOM TOMOTETHUH. MatemaTuueckuit 204 295
MaTepHaia TOMOTETHUH, KOMIO3UIIUS IHUKTAaHT Nel8 !
JIBYX TPeoOpa3oBaHMI, TIpeseramus
peoOpa3oBaHue — 110 TCMC ypoKa
56 | T'omoreTHns. Ypox 107106W51, 110I0GHbIE Yyamuiics HayqUTCs IPUMEHST TIOHATHA CamocTosTenpHas JIMNe 296,
Mono6ue duryp. 3aKperIeHHs burypbl, OTHOIIEHME TOMOTETHH U TIOI00us QUTYp U UX CBOWMCTBA IIpu | pabota Nel6 300- 306
3HAHUM [UIoM@ e OX0OHbIX M | PEIICHIH 32712t
TOYTOJIbHUKOB.
57 | lloBTOpEHME M Ypok OceBas , HeHTpaIbHAas VYyamuecs 0000IIaI0T U CUCTEMATH3UPYIOT Pabota ¢ [Ipe3enTarust
CHCTeMATH3aNHUs | 0600meHns | CHMMETPHS, TOBOPOT, 3HaHU Mo TeMe «['eomeTpuieckue KOHCIIEKTOM C 0 TeMe ypoKa
napaJjuieNbHbIA epeHoc, npeoOpa3oBaHMsI» KHUTOH U
yueOHOro u
TOMOTETHS. HaTrJITHIMU
MaTrepuaia CHUCTEMATU3 OCOBUSIMU
anuun
3HAHUM
58 KOHTpO JILHAS Ypok VYuamuiics NpUMEHSIOT OHITUSI CHMMETpPUS, KontponbHas
paGora Ne 5 3aKperIeHHs MOBOPOT, NapaUIebHbIi EPEHOC,TOMOTETHH 1 pabora Ne5
3HaHUH noo0usi pUryp u UX CBOKMCTBA IIPU PEILICHUH

3a71a4.

IloBTOpeHMe U cucTeMaTU3alusA Y4eOHOI0 MaTepuaJa.

7 yacoB
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