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IMosicuuTeIBLHAS 3aIMCKA

Pabouas mporpamma mo maremaruke A 9 Kilacca COCTaBjieHAa B COOTBETCTBMM ¢ DenepalibHbIM T'OCYIAapCTBEHHBIM 0O0pa30BaTENIbHBIM  CTaHJAPTOM
OCHOBHOT0 0011er0 00pa3oBaHusi, Ha OCHOBE TPeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOW IMPOrpaMMbl OCHOBHOTO 00IEro oOpazoBaHus
U ¢ yu4€TOM MpHUMEpHOW 00pa30oBaTEbLHON MPOTrpaMMEI 10 MaTeMaTuke Ui 5-9 KimaccoB, yTBepkAEHHONH MuHHCTEpCTBOM 00pa3oBaHUs W Hayku PD, u
MIpOrpaMMbl IO MaTeMaTHKe K y4eOHHKY Uit 9 kiacca oOmieoOpa3oBarenbHOil mikonbl.  OOpaszoBaTenbHas AEITEIbHOCTh OCYIIECTBIISETCS B COOTBETCTBUU C
munensueir Ne 0652 ot 28 despans 2017r.

[Iporpamma cooTBeTCTBYET yueOHUKY «['eomerpus» st 7-9 kiaccoB oOpazoBaTenbHbIX yupexaenuii / JI.C. Artanacsn, B.®. byry3os, C.b. Kagomier u ap.—
M., «IIpocsemenue», 2013 r.

[IpenogaBanue BeneTcs 2 yaca B HEJIENIO B TEYEHUE BCETO Y4€OHOT0 roja.

N3ydenne MaTeMaTUKy Ha CTYIIEHH OCHOBHOTO OOIIETro 00pa30BaHMs HANIPABICHO HA JOCTIDKEHHE CICAYIOUINX HeJIeH:

®06/1a0€eHUe CUCMEMOl MameMamu4eckux 3HAHuU u ymenuti, HEOOXOMUMBIX ISl MPUMEHEHUS B MPAKTUYECKOW [EATEIbHOCTH, M3YyUYEHUS CMEXKHBIX
JTUCIUILTNH, POIOJDKEHUS 00pa30BaHuUs;

e HHTEVIEKTYalbHOE pa3BUTHe, (POPMUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOJMMBIX HYEJIOBEKY JUIsl MOJHOIICHHOW >XU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MAaTE€MaTUYECKOW MESITEIbHOCTU: SICHOCTM M TOYHOCTH MBICIH, KPUTHUYHOCTH MBIIUICHUS, UHTYMUIIMH, JIOTUYECKOTO MBIIUICHHS, JJIEMEHTOB
ITOPUTMHUYECKON KYJIbTYPHhI, IPOCTPAHCTBEHHBIX MPEICTABICHHH, CTIOCOOHOCTH K IPEOA0TICHHUIO TPYTHOCTEH;

® hopmuposanue npeocmasnenuii 00 UAEIX U METO/IaX MaTEMAaTUKHU KaK YHMBEPCAIbHOIO S3bIKa HAYKU U TEXHHKH, CPEACTBA MOJAEIUPOBAHUS SBJIECHUN U
IIPOLIECCOB;

®gocnumanue KyabTypbl JUYHOCTH, OTHOIIEHUS K MaTeMaTHKE KaK K 4acTH OOIIeuelIOBEYECKON KyIbTyphl, UTPAIONIe 0COOYI0 POjbh B OOIIECTBEHHOM
pa3BUTHH.

IIpennosaraembie pe3yabTaThl 0OCBOEHUS] Y4eOHOI0 Kypca
M3yuenne maTeMaTHKU 10 JaHHOM @porpamMMe crnocoOcTByeT (OPMHPOBAHUIO Yy YYALIUXCSH JIUYHOCHHBIX, MEMANPEOMEMHbBIX, HPEOMEMHBIX
pe3ynomamos 00yuenus, COOTBETCTBYIONUX TpeboBaHusAM DeepalibHOT0 rOCyapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAAPTa OCHOBHOTO 00IIIEro 00pa3oBaHHs.

JIn4HOCTHBIE Pe3yJIbTATHI:
1) BocmHMTaHHE POCCHICKOM IpaskIaHCKON MICHTUYHOCTH: MATPHOTH3MA, YBaKeHUs1 K OTe4ecTBY, OCO3HAHUS BKJIa/Ia OTCUYECTBEHHBIX YUCHBIX B Pa3BUTHE MUPOBOM
HayKU;
2) OTBETCTBEHHOE OTHOIICHUE K YYCHUIO, TOTOBHOCThH M CIIOCOOHOCTH OOYUAIOIIUXCSl K CAMOPA3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIMU K OOYYCHHUIO U
MTO3HAHMUIO;
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3) oco3HaHHBII BHIOOP U MOCTPOCHHE NAbHEHIIICH HHIMBHYaIbHONH TPACKTOPUH 00pa30BaHus Ha 0a3e OPUCHTUPOBKH B MHUpPE Mpodeccuii u npodhec CHOHATBHBIX
NPEANOYTEHUI C yYETOM YCTOMYMBBIX MO3HABATEIBHBIX HHTEPECOB, a TAKXKe HA OCHOBE ()OPMHUPOBAHUS YBAKUTEIHHOTO OTHOILICHUS K TPYNY, Pa3BUTHE OIbITA
Y4acTHs B COLIMAIIBHO 3HAYUMOM TPYJIE;

4) yMeHHEe KOHTPOJIUPOBATH MPOIIECC U PE3YJIbTAT YISOHOH U MaTeMaTHYECKOM eI TEIIbHOCTH;

5) KpPUTHYHOCTH MBIILICHHUS, MHUIIMATHBA, HAXO{YMBOCTh, AKTHBHOCTh MPH PEIICHUH F€OMETPUUYCSCKUX 3a/1a4.

MeTanpeaMeTHble pe3yJbTAThl:
1) ymeHHne caMOCTOSATENBHO ONPEAETATh LEIH CBOET0 O0yUYeHHsI, CTaBUTh U (OPMYIMPOBATH JJIs ce0sl HOBBIE 337audl M ydeOe, pa3BUBaTb MOTUBBI U MHTEPECHI
CBOEH MO3HABATENIbHON JEATENbHOCTH;
2) yMEHHE COOTHOCUTH CBOM JEHCTBHUS C IUIAHUPYEMBIMU pPE3YyJbTaTaMU, OCYLIECTBISATh KOHTPOJIb CBOEH JESITENbHOCTH B MPOLIECCE JTOCTHIKEHUS pe3ysbTara,
OIpeNIeNIATh CIIOCOObI ACUCTBUI B paMKax IpeUIOKeHHBIX YCIOBUH M TpeOOBaHUN, KOPPEKTHPOBAaTh CBOM JAEHUCTBUS B COOTBETCTBUU C M3MEHSIOILEHCS
CUTYyallUEeH;
3) yMeHuUs onpeaensTh NOHATHUS, CO3/laBaTh 00OOIIEH!s, YCTaHABIUBATh aHAJIOTHH, KJIACCU(PHUIUPOBATh, CAMOCTOSTENILHO BBIOMPATh OCHOBAHUS U KPUTEPUH IS
KJIAaCCU(UKALINY;
4) ycraHaBIMBaTh NPUYMHHO-CJIEJICTBEHHbIE CBS3H, IPOBOAUTH JI0KA3aTEILHOE PAacCyKACHUE, YMO3aKII0UeHUue (MHIYKTUBHOE, AEIYKTHUBHOE U 110 aHAJIOIMU) U
JIeJ1aTh BBIBO/JIbI;
5) yMeHMe WILTIOCTPUPOBATh U3YUYEHHbIE IIOHATHS U CBOMCTBA (DUTYD, ONIPOBEPraTh HEBEPHBIE YTBEPIKIACHMUS;
6) KOMIETEHTHOCTb B 00JIACTH UCIOIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA;
7) nepBOHauYAIbHbIE MPEACTaBICHUS 00 UIESIX U O METOJaX TeOMETPUH KaK 00 YHHBEPCAJIBHOM S3bIKE HAYKH M TEXHUKH, O CPEJICTBE MOJICIIMPOBAHUS SBJICHUN U
IIPOLIECCOB;
8) yMeHue BUIeTh T€OMETPUUYECKYIO 3alauy B KOHTEKCTE MPOOIEMHON CHUTYyalluu B IPYTUX JTUCHMIUIMHAX, B OKpYXKaIOIIeH KU3HU;
9) yMeHue HaxoIuTh B Pa3IMUHBIX UCTOYHHUKAX UHPOPMAINIO, HEOOXOIUMYIO JUIsl PELIEHUs] MaTeMaTHYeCKuX Mpo0OsieM, U IPEICTaBIATh €€ B MOHIATHOU (opme,
NPUHUMATD PELICHUE B YCIOBUSAX HEMOIHOMN UM N30BITOYHON, TOYHOM UM BEPOSTHOCTHON MH(OpMAaIH;
10) yMeHue NMOHMMAaTh U HCHOJb30BaTh MaTEeMaTUYECKHUE CPEJCTBA HATJISAHOCTH (YEPTEX M, TAOIMIBI, CXEMbl W Ap.) IS WIUIOCTPALMK, MHTEPIpETaluy,
apryMeHTaluy;
11) ymeHue BpIABUTaTh TUIIOTE3BI IPU PEILICHUH 337a4 U IOHUMAaTh HEOOXOAMMOCTh UX IIPOBEPKU;
12) moHMMaHue CyLITHOCTH aIrOPUTMUUYECKUX MPEANUCAaHUNA U yMEHHE JeiCTBOBATh B COOTBETCTBUH C IPEJIOKEHHBIM aJTOPUTMOM.

IIpenmerHble pe3yabTaThbl:

1) oco3HaHue 3HaYEHHS] TEOMETPHH VISl TTOBCEHEBHOM KU3HU YETIOBEKa;
2) mpeacTaBiIeHUE O TEOMETPHUH Kak cpepe MaTeMaTuuecKon eATeTbHOCTH, 00 dTarnax ee pa3BUTHsI, O €€ 3HAYUMOCTH ISl pa3BUTHS IUBUIIM3AINH;



3) pa3BuTHe yMEHUH pabOTaTh ¢ y4eOHBIM MaTEeMaTHYECKUM TEKCTOM (QHAJIM3UPOBATH, U3BJIEKAaTh HEOOXOANMYIO HHPOPMAIHIO), TOYHO. M rpaMOTHO BEIpaXkaTh
CBOY MBICJIU C IPUMEHEHUEM MaTEeMaTHUYECKON TEPMUHOJIOTHH U CHMBOJIMKH, IPOBOJUTH KJIaccu(UKAILMH, IOTHIECKHE 00OOCHOBAHUS;

4) BnasieHre 6a30BBIM MMOHATHHHBIM aIIapaToM 10 OCHOBHBIM pa3zeiaM COACpKaHuUs;

5) cucremaTnyeckue 3HaHUS O PUrypax U UX CBOMCTBAX;

6) MPaKTUYECKU 3HAYNMBbIC TCOMETPHYECKHE YMEHHUS M HABBIKH, YMEHHE IIPUMEHSTh UX K PEIICHHIO TEOMETPHUECKIX M HEr€OMETPHUUECKHX 3a/1a4, @ UMEHHO:
- n300pakaTh (PUTypHI HA TUIOCKOCTH;

- UCTIOJIB30BATh T€OMETPHUYECKUH SI3BIK /IS OTIMCAHUS TIPEIMETOB OKPYXKAIOIIETO MHPAa;

- U3MEPSTh JUIMHBI OTPE3KOB, BEJIMYMHBI YTJIOB, BEIYUCIATH IJIOLIAU UTYD;

- pacrno3HaBaTh ¥ N300pa)kaTh paBHbIEC U MOI00HBIE (QUTYPBI;

- BBITIOJIHATH TIOCTPOCHUS TEOMETPUUYECKHIX (DUTYP C MTOMOIIBIO IUPKYIIS U JINHEHKY;

- YUTaTh ¥ UCIOJIb30BaTh HH(OPMALIUIO, IPEACTABICHHYIO Ha YePTEXKaxX, CXeMax;

- IPOBOJIUTH MPAKTHYECKUE PACUETHI.

TpeOoBaHus K MATEMATHYECKOM MOATOTOBKE yUamuxcs 9 kiacca

B pesyabTare n3y4eHusi reOMeTPUH Y4EHHUK J0JIKEH

> 3HAaTh:
e 3aKOHBI CJIOXCEHHS BEKTOpPOB, YMETb CTPOUTH CYMMY [IBYX H OoJtee BEKTOPOB, IIOJIb30BAaTbCA MPABUJIOM TPEYrOJIbHUKA, MapajuiejiorpaMma,
MHOI'OYT'OJIbHUKA,

e CBONCTBAa YMHOKECHMs BEKTOpa Ha YUCIIO;

e KaKOM OTPE30K Ha3bIBACTCS CPEIHEH JIMHUEH TpaleluH;

e (opMynbl KOOpPIMHAT BEKTOpA yepe3 KOOPAMHATHI €ro KOHILA M Hayala KOOpJIMHAT CepelMHbl OTPe3Ka, JUIMHBI BEKTOpA M PACCTOSHHUS MEXIY ABYMs
TOYKAMU;

e YPaBHEHMS OKPYXXHOCTH U NPSAMOU;

. KaK BBIYUCIICTCA CUHYC, KOCUHYC, TAHT'CHC IJIA YTIJIOB OT 0 0 180, JOKAa3bIBATH OCHOBHOC TPUT'OHOMETPHUUICCKOEC TOXKIECTBO, q)OpMyJ'Iy JUIA BBIYUCIICHUA
KOOPJMHAT TOYKHU;

e JIOKa3bIBaTh TEOPEMY O IIJIOIIAAH TPEYTOIbHUKA, TEOPEMY CHHYCOB, TEOPEMY KOCHHYCOB;

e OINpEIETICHUE CKAISPHOIO IIPOU3BEIAECHUS BEKTOPOB, YCIOBUE MEPIICHIUKYIIIPHOCTH BEKTOPOB, BBIPAXKaTh CKAIIPHOE IIPOU3BEICHHUE B KOOPAUHATAX, €r0
CBOMCTBA;



OIlpeJIeJIEHUE PAaBUIbHOIO MHOTOYTOJIbHUKA, TEOPEMY 00 OKPYKHOCTH, OIIMCAHHOW OKOJIO IIPABUIBHOIO MHOTOYTOJIBHUKA U OKPYKHOCTH, BIIUCAHHOH B
MPaBUJIBHBII MHOTOYTOJIBHHK; (HOPMYJIBI U BBIYMCICHUS YIJa, IJIOMIATM U CTOPOHBI MPAaBHWJIBHOTO MHOTOYTOJBHHKA M paJilyca BIMCAHHOW B HETO
OKPY>KHOCTH,

(bopMyIIBI TMHBI OKPYKHOCTH U IYTH OKPYXHOCTH, TUIOIIAIN KPyra U KpyTrOBOTO CEKTOPa;

YTO TaKoe 0TOOpaKeHUE MIIOCKOCTH Ha ce0sl, OIpeJiesIeHUe IBUKEHUS TNIOCKOCTH U €r0 BUJIBI.
yMeTb!

II0JIB30BATHCS TEOMETPUUECKUM S3BIKOM /IS OIIUCAHUS IIPEIMETOB OKPYKAIOLIETO MUPA;

pacro3HaBaTh reOMETpHUECKUe PUTYpBI, pa3IruaTh UX B3aMMHOE PACIIOIOKEHHE;

n300pakaTh reoMeTpu4ecKre (GUTypsl; BBINOIHATE YEPTEXKHU 10 YCIOBUIO 33]1a4; OCYILECTBIIATh IpeoOpazoBaHue GUryp;

BBIUUCIIATh 3HAUEHHUS T€OMETPUYECKUX BEJIMYMH ([UIMH, YTJIOB, IUIOMIAJEH), B TOM YHCJE: ONPEACISITh 3HAYCHHWE TPUTOHOMETPHUUECKUX (DYHKIHMHA MO
3aJJaHHBIM 3HAUEHHSM YIJIOB; HAXOJUTh 3HAYCHHUS TPUTOHOMETPHUYECKUX (DYHKIMH 1O 3HAYEHUIO OJHOW M3 HUX; HAXOAUTh CTOPOHBI, YIJIbl U IUIOMIAAN
TPEYrOJIbHUKOB, 1yT OKPYKHOCTH, IJIOIIAJIEHl OCHOBHBIX T€OMETPUUECKUX (QUTYp U (PUTYP, COCTABICHHBIX U3 HUX;

pelaTb reoMEeTpUUECKUe 3a/laHusl, ONUPasCh Ha U3y4CHHbIE CBOMCTBA (PUIyp M OTHOLICHUH MEXAY HHUMH, IPUMEHSS JONOJIHUTENbHbIE TOCTPOCHUS,
anreOpanvecKuil ¥ TPUrOHOMETPUUYECKUI anmnapar, COOOpakeHUs: CHMMETPHH;

IIPOBOJIUTH JJOKa3aTeIbHbIE PACCYKICHUS IPU PELICHNH 33/1a4, UCTI0JIb3Yysl U3BECTHBIE TEOPEMBI, 0OHAPYKMBAsi BO3MOKHOCTH JUISl UX UCIOJIb30BAHMUS,

pelaTh NpocTeiiiye IIaHUMETPUUECKHE 3aJa4l B IPOCTPAHCTBE.

Tpe6OBaHI/I$I k 3YH npeaACTaBJICHbI U B TCMATUYCCKOM IIJIAHEC I10 KaXJ0M TeMe.

HCIO0JIB30BATH NPHOOPETEHHbIC 3HAHNSA W YMECHHUS B IPAKTHYCCKOM AeATEIbHOCTH W NMOBCeIHEBHOM KNU3HU IS

e  BBINOJIHEHHUS PacyeToB MO GopMyjaM, COCTaBIEHUS (POPMYJI, BbIPaXKAIOIINX 3aBUCUMOCTH MEX]y pPEeabHbIMU BEIMUYMHAMH; HAXOXKIACHUS HYKHOU
(dbopMyIIbI B CIPAaBOYHBIX MaTepHalax;

e MOJEJIMPOBAHMS NMPAKTUUECKUX CUTYALMH U MCCIIEI0BAaHUS IOCTPOEHHBIX MO/JIENEN ¢ UCIOIb30BaHUEM alllapara ajareopsl;

e  ONMCAaHUS 3aBUCHUMOCTEH Mexay (U3NYECKMMU BEIMYMHAMU COOTBETCTBYIOIIMMHU (hOpMyJamMH MpPU HCCIEAOBAaHMM HECIOXKHBIX NMPaKTHUYECKUX
CUTYaLUi;

e  UHTEpHpeTaluy IrpagUKOB peatbHbIX 3aBUCUMOCTEH MEX/y BEIUYMHAMHU.



OBA3ATEJIbHbII MUHUMYM COJIEPXKAHMS YUYEBHOI'O KYPCA
I'EOMETPUA

1. HayanbHble NOHATHS U TEOPEeMbI FeOMeTPUM

Bo3HukHOBeHHE TeoMeTpuu U3 NpakTHKU. [eomerpuueckue ¢urypsl U tena. PaBenctBo B reomerpuu. Touka, mpsimas u 1iockocTs. llonstue o
IrE€OMETPUUECKOM MECTE TOUEK.

Paccrosinue. Otpe3ok, nyd. Jlomanas. Yroa. [psmoit yros. Octpble U Tynble yIiibl. BepThKanbHbIe U CMEXHBIE YTibl. BUccekTpuca yria u ee CBOMCTBa.

[TapannensHble U nepecekaroniyecs: npsimeie. [lepneHIuKyIsspHOCTh NPAMBIX. Te€opeMbl O MapauIeIbHOCTH U MEPIEHAUKYISIPHOCTH NMpsAMbIX. CBONCTBO
CEpEeIMHHOIO MEePIEeHIUKYIApa K oTpe3Ky. [leprieHnukynsap 1 HakJIOHHAs K MPSMOM.

MuoroyroiasHuku. OKpY>KHOCTB U KPYT.

Harnsgaeie mpencraBieHus O MPOCTPAHCTBEHHBIX Telax: KyOe, Mapaljienenurene, npusMe, nupamuje, mape, chepe, koHyce, mumnape. [Ipumepsr
ceyeHuil. [Ipumepsl pa3BepTokK.

2. TpeyrojbHuK. [IpsMOyronbHbBIE, OCTPOYTOJIbHBIE M TYHMOYTOJIBHBIE TPEYroJbHHKH. BpicoTa, MeamaHa, OMCCEKTpHCa, CPEIHsSI JHHUS TPEYTOJIbHUKA.
PaBHOOeipeHHbIE U PABHOCTOPOHHME TPEYrOJbHUKH; CBOWCTBA M IPHU3HAKU PAaBHOOEAPEHHOro TpeyrojbHHUKA. IIpU3Haku paBeHCTBA TpPEyroJbHHUKOB.
HepasenctBo Tpeyronbauka. CyMMa yrioB TpeyrojibHUKa. BHelIHNE yribl TpeyroiibHUKA. 3aBUCUMOCTh MEX 1y BEJINYMHAM CTOPOH U YIJIOB TPE YT OJIbHUKA.
Teopema daneca. [lonodue TpeyroabHUKOB; KO3PPuureHT noxodus. [IpuzHaku nogodus TpeyroJbHUKOB.

Teopema Iludaropa. IlpusHaku paBeHCTBa HPSIMOYTOJBHBIX TPEYTroJbHUKOB. CHHYC, KOCHHYC, TaHT€HC, KOTAHTE€HC OCTPOTO yria MpPSMOYTOJBHOTO
TpeyrojabHuka u yrinos or 0° no 180°; mpuBenenue k octpoMy yriry. Pemenue npsMOyrosbHBIX TPEYrojJbHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
®opMyIIbl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJIHOTO U TOTrO ke yriia. Teopema KOCHHYCOB U T€OpeMa CUHYCOB; IPUMEPHI UX MPUMEHEHUS JIs
BBIUHCJICHUSI 2JIEMEHTOB TPEYTOJIbHUKA.

3ameuaTesbHbIE TOUKU TPEYToJbHUKA: TOUKH IIEPECEUEHUs CePEUHHBIX MEPIEHAUKYISPOB, OucceKTpuc, Meauad. OkpyacHocms Jinepa.

3.YernIpexyroabHuK. [lapamienorpamm, ero cBoiCTBa U npu3Haku. IIpsMoyroibHuK, KBagpaT, poMO, UX CBOMCTBA U pu3Haku. Tpaneuus, cpeHss JUHUSL

Tpaneuuu; paBHoOepeHHas Tpaneuus.

4. MHoroyroJbHuKHU. Boinykiibie MHOrOyroibHUKU. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA. BriricaHHbIE M ONTMCaHHbIE MHOTOYTOJIbHUKH. [IpaBuibHbIE
MHOT'OYTOJIbHUKH.

5.0kpy:xkHocTh M Kpyr. Llentp, paguyc, nuamerp. [yra, xopna. CexkTtop, cerMeHT. LleHTpanbHbI, BNUCAHHBIM Yroiji; BEeIMYMHA BIHMCAHHOIO YTJa.

B3aumHoe pacnonoxeHue npsMoil 1 OKpYKHOCTH, 08yx okpyxcrHocmeti. KacaTenbHas U ceKyllasi K OKpYXHOCTH; PaBEHCTBO KacaTeIbHBIX, IPOBEACHHBIX U3

OJTHOU TOUKH. MempuuecKkue coOmHoOueHUs 8 OKPYHCHOCMU: CBOUCMBA CEKYWUX, KACAMENbHbIX, XOPO.

OKpy>KHOCTb, BIIMCAHHAsl B TPEYrOJbHUK, U OKPYKHOCTb, OMMCAHHAS OKOJIO TPEYTOJbHUKA. Bnucaunnvie u onucanuvle yemvipexy2oivHuxku. BrrcanHble 1
OINHMCAaHHBIE OKPYXHOCTU IIPABUJIBHOTO MHOT'OYTOJIbHUKA.

6.M3mepeHue reoMeTpu4eckux BenuuH. /[nuna otpeska. JlnmuHa 10MaHOH, IepUMETP MHOTOYTOJIbHUKA.
Paccrositnue oT ToukH 70 npsmoil. PaccTosinue Mexy mapayieabHbIMUA NPAMBIMU. [[TMHA OKPYKHOCTH, YKCIIO TT; JUIMHA Ayry. Benwuuna yrna. ['pagycHas
Mepa yria, COOTBETCTBHE MEKy BEJIMYMHOMN yIila U JUIMHOM AYT'M OKPYKHOCTH.
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[TonsTre o miomaay miockux ¢uryp. PaBHococTaBlieHHbIE U PaBHOBETUKHE (QUTYPBI.
[Tnomane npsmoyronbHuKa. Ilmomans mapamienorpamMma, TPEYroldbHHKAa W Tpanenuu (OCHOBHBIE (opMylibl). DopMyiibl, BBIPAKAOIIME IUIOIIAH
TpEeYrojbHUKa: Yepe3 JBE CTOPOHBI U YTOJl MEXy HUMHU, Yepe3 nepumemp u paouyc 6RUCAHHOU okpyscHocmu, hopmyna I epona. Ilnowaov uemvipexy2onibHuKa.

[Tnomane Kpyra u IJoMmaab CEKTopa.

CBs13b MKy TUIOIIAISIMU TI0JI00HBIX QUTYP.

O06wem tena. opMyiel 00beMa IPSIMOYTOIBHOTO Mapajulesenumeaa, Kyoa, mapa, IHIMHIPA U KOHYCA.

7.BekTopbI

Bekrop. Jnuna (Moaynb) BekTopa. Koopannatel BekTopa. PaBeHcTBO BekTOpoB. Onepanuu HaJl BEKTOPAMH: YMHOKEHUE Ha YHUCIIO0, CI0XKEHHE, Pa3IoKeHHeE,

CKaJIIpHOC IMPOU3BCACHUC. Vron MCKAY BEKTOpPaMHU.

8l'eomeTpuyeckne mpeodpa3oBaHus

Ipumepwvr osudicenuti gueyp. Cummempus gueyp. Ocesas cummempus u napaiieivHvlii neperoc. Ilosopom u yewmpanvuas cummempus. Ilonamue o

comomemuu. Ilooodue ghueyp.

9.locTpoeHusi ¢ NOMOIIBIO HUPKYJISA U JTUHEHKH
OcHosHble 3a0auu Ha nocmpoenue: 0elleHue Ompe3Ka NonoJiam, NOCMpoeHue mpeyeoabHUKa no mpem CmopoHam, NOCMpoeHue NepneHOUKyIapa K npsamou,
nocmpoeHue OUcceKmpucsol, OelleHue OMmpe3Ka Ha N PasHblX 4acmell.

Hpaeuﬂbele MHO2O0Y2O0IbHUKU.

YuyebHO-TeMaTHUYeCKHI IJIaH, 9 KJacc.

Ne | Paspen Kon-Bo yacos B T1.4. KoHTp.
pabot

1. | Bekropsl. 9

2. Metop KOOpUHAT. 10 1

3. | CooTHOIIEHUS MEX 1y CTOPOHAMH U yIiIaMU 13 1
TPEYroJbHUKA.

4. | InuHa OKpYy>XKHOCTH M IJIOLIA/b KpyTa. 12 1

5. JIBrxeHue. 8 1

6. | HayampHbIe CBeNIEHNSI U3 CTEPEOMETPHUH. 7 1
HrtoroBoe nmoBTopeHue 9 1

HUTOI'O 68 6




Conepxkanue reomerpum B 9 Ki1acce.

Paznen 1. Bexkropsi (9 u)

Bekrop. /[Inuna (Monynb) Bekropa. PaBeHcTBO BekTOpoB. Omnepauuy HajJ BEKTOpAaMHU: YMHOXKEHHE Ha YHCIIO, CIOXKEHHUE, pa3joKEHUE. YTOoll MEXIy
BekTOpaMu. CpeliHssl IMHUS TpaneLuu.

B pesynbrare n3ydyeHus JaHHOW IJ1aBbl yYalluecs JOJIKHbI:

3HaTh: onpeeleHue BEKTOPa, pa3inyaTh €ro Hayaio U KOHELl BU/Ibl BEKTOPOB, ONPEIEIATh CyMMbI U Pa3HOCTH BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHCIIO;
ONPEACIICHUE CPEAHEN JIMHUEH TpaNeuu;

YMeThb: u300paxkats 1 0003HaYaTh BEKTOP, OTKJIAbIBATh BEKTOP, PABHBIA JAHHOMY, CTPOUTH CYMMY JIBYX BEKTOPOB, MOJIb3YSCh IPABUIAMHU TPEYTOJIbHUKA,
rapajuieorpaMmma, MHOTOYTOJIbHUKA.

Paznen 2. Meton koopaunar (10 u)

Koopaunats! BekTopa. Pa3noxenue BeKTopa 10 AByM HEKOJUIMHEApHBIM BeKTOpaM. CBs3b MEXy KOOpAMHATAMM BEKTOPA U KOOPAMHATAMU €ro Havaja U
KoHIa. [Ipocreiimne 3a1a4m B KOOpAUHATAX. Y PABHEHUE JIMHUY HA IUNIOCKOCTH. Y PaBHEHUE OKPYKHOCTH. Y PAaBHEHUE IIPSIMOM.

B pe3ynprare n3ydeHus JaHHOW IJ1aBbl y4alllMecs JOKHBI:

3HaTh: MOHATHE NIPAMOYTOJIbHOW CUCTEMBI KOOPAMHAT, KOOPAUHAT TOUKU U KOOPAMHAT BEKTOPA,;

YMeTh: BBIBOAWTH W MCIOJIB30BaTh (OPMYNbI KOOPAWHAT CEPEAMHBI OTPE3Ka, PACCTOSHMUSI MEXAY JBYMS TOUKAMHU IJIOCKOCTH, YPAaBHEHMsS MpPSIMOW M
OKPY>KHOCTH; UCITIOJIb30BaTh KOOPANHATHBIN METOJ IIPU PELIECHUH 3a/1a4 HA BBIYUCIICHUS U JOKA3aTEIIbCTBO.

Pa3znen 3. CooTHOLIEHUSI MKy CTOPOHAMHM H YIJIaMHU TpeyrojbHuKa (134)

CuHyc, KOCHHYC, TaHI'€HC, KOTAHT€HC OCTPOrO yIJla MpSIMOYTOJBHOTO TpeyroibHuka u yrioB oT 0° no 180°; mpuBeneHue k ocTpoMy yriy. Pemienue
MMpAMOYT'OJIbHBIX TPCYTOJIbHUKOB. OcHoBHOE TPUTOHOMETPUYICCKOC TOXICCTBO. cDOpMYJ'II)I, CBA3BIBAIOIIUEC CUHYC, KOCUHYC, TAHT'CHC, KOTAHI'CHC OJJHOT'O 1 TOT'O K€
yrina. Teopema KOCHHYCOB U T€OpEMa CUHYCOB; IPUMEPBI X MIPUMEHEHHUs JUIs BEIYMCICHHSI 3JIEMEHTOB TpeyroiabHuKa. CKalspHOe POU3BEICHHE BEKTOPOB.

B pe3ynbTare n3ydeHuss JaHHOM IJ1aBbl yYalluecs JOJIKHBI:
3HaTh: onpeeneHns KOCUHYCca CUHYCa, TAaHIe€HCa U1l OCTPOTo yria (opMyiibl, BEIpa)Karolie UX CBSA3b; ONPEeAEIeHNs CKAIIPHOrO IPOU3BEIEHUS BEKTOPOB;
YMmeTh: BOCIIPOM3BOJAUTH JOKA3aTCJIIbLCTBA TCOPEM KOCMHYCOB U CHHYCOB, IPUMECHATH B PCHICHUHN 3a/1a4; HAXOAUTH CKAJIIPHOC IMTPOU3BCICHUEC BEKTOPOB B
KOOPJIMHATAaX, YToJl MEXKIY BEKTOPaMHU.

Pa3znen 4. /lnuna okpy:KHOCTH ¥ II0IaaAbL Kpyra (12 1)
JlmnHa OKpY>KHOCTH, YUCIIO T, JUTWHA IyTH. ['paxycHas Mepa yria, COOTBETCTBHE MEXITY BETMYMHON yIila U JIJTMHOHN TyTH OKPYXKHOCTH. CEKTOp, CErMEHT.
[Tnomaap kpyra ¥ mIomaab cekropa. BrniucaHuble U onyvcaHHbIE MHOTOYTOJIBHUKU. [IpaBuiibHbIe MHOTOYTOJBHUKH. BrivcaHHbIE U ONMCaHHbIE OKPYKHOCTH

-8-



MIPaBWJIBHOTO MHOTOYTOJIbHHMKA. BIHcaHHbIE U OMHMCaHHBIE MHOTOYTOJIBHUKN. DOpMyna, 8blpadxcarowas nioujadb mpey20ibHUKA Yepe3 nepumemp u paouyc
enucannou okpyxcHocmu. 1lnomans 4eTbIpEXyronbHUKa.
B pe3ynbrarte u3yueHus JaHHOM IaBbl yUalIHecs TOJIKHBI:
3HaTh: onpeeNeHre IPAaBUIBHOTO MHOTOYTOJIbHUKA, OPMYITY JUIMHBI OKPY>KHOCTHU H €€ JIyTH, IJIOLIa 1 CEKTOPa;
YMeTh: BEIUUCIATH CTOPOHBI, IUIOUIAIA U IEPUMETPHI MPABUIBHBIX MHOTOYTOJIBHUKOB, [UIMHY OKPY>KHOCTH U JUIMHY IyTH; TPUMEHATH (POPMYIIBI IIOIIA U
Kpyra, CEKTOpa Ipu peUIeHUH 3a/1a4.

Paznen 5. /Ipuzkenne (8 )
[Tpumepsr nBuxenui ¢uryp. Cummerpus ¢uryp. OceBas cUMMETpHsi U TapajUielbHBIA TiepeHoc. [IoBOpoT M meHTpanbHas cummerpus. lloHsTHE O
romotetun. [Tomodue puryp.
B pe3ynbTare u3yueHus JaHHOM IJIaBbl YYalMeCs TODKHBI:
3HaTh: onpeeeHus npeodpa3oBaHusl IJIOCKOCTH, IBUKCHHUS TUIOCKOCTH, ONIPEACIIATh UX BUJIbI;
YMeTh: pemaTh 3a/1a41, UCIOJIb3Ys ONpPECIICHHs BUIOB TBU)KCHUSI.

Pa3nen 6. HauanbHble cBeneHne u3 crepeomerpuu (7 ).
Harnsinaele mpencraBieHMs O NMPOCTPAHCTBEHHBIX Tellax: KyOe, Hapajienenunene, mnpusme, nupamuze, mape, chepe, konyce, uuiausiape. IIpumeps
ceueHuil. [Ipumepsl pa3seprok. O0beM Tena. Popmyiisl 00beMa MPSIMOYTOJIbHOIO NapajlieNenunena, Kyoa, mapa, UIMHApa U KOHyca.
B pe3ynbrare u3yueHus JaHHOM IJ1aBbl yJaluecs TOJIKHBI:
3Harn: OIpEaACIICHUA MHOTOT'PaAHHHUKOB M TCJI BpallICHUSA, UX BUABI; 9JICMCHTHEI MHOT'OT'PaHHUKOB. CDOpMan:I 00BEMOB MHOT'OT'PpaHHUKOB U TCJI BpallICHUA.
YMeTh: HaXOAUTh 00bEMBI MHOTOI'PAHHUKOB U TEJ BpAIlleHUs], UCIOIb3Ys (POPMYJIbI, CBOICTBA.



Kane}mapno-TeMaaneCKoe NJJaHUPOBAHUE

YpokoB 2ceomempus
(mpenmer)
Knaccer: 9 knacc
Vuurens:
Kom-Bo yacoB 3a roj;:
Bcero 68 , B Hemelnro 2.
[T1aHOBBIX KOHTPOJIBHBIX PAOOT: 6 .
Y4yebHuK:

I'eometpus 7 — 9. YueOuuk s obmeoOpazoBarenbHbIX yupexacauid. / JI.C. Atanacsn, B.®. byry3os, C.b. Kagomiies,
/ M.: IIpocsemienue, 2013 — 384 c.:uu1.

KanenaapHo remaTuyecKnu 1miaH
Pabouas mporpamMma reoMeTpuH COCTaBJIeHa C YUETOM pabodel IporpaMMbl BOCITUTAHUSI:
1. [IpuBrneyeHne BHUMAaHUSI IIKOJIbHUKOB K [IEHHOCTHOMY aCIIEKTY U3y4aeMbIX Ha YPOKAX SIBICHUM.
2.IlpuMeHeHNe Ha ypOKe UHTEPAKTUBHBIX (POpM pabOThI yyaIuxcs.

3.Ucnonb30BaHne BOCIUTATEIbHBIX BO3MOYKHOCTEN COJIEpKaHUsl yueOHOr O MpeIMeTa.

YcioBHBIC 0003HAYECHHS:
YHWH3 — ypok u3y4yeHus HOBBIX 3HAHUH U UX NEPBUYHOTO 3aKPEIUICHUS
KV — koMOuHUpOBaHHBIH ypok

VY33 — ypok 3akperieHus 3HaHU (KOMIUIEKCHOTO TPUMEHEHUS 3HAHUI )

O.I.Ilo3usk, U.W. FOquna.
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YK — ypok KOHTpoOJIst

YOUC3Y- ypok 000011eHUS 1 CHCTEMAaTU3alliy 3HAHUN U YMEHUI

<
% S © S DJeMeHTHI Cofep KaHus TpeboBanust K ypOBHIO Cpenctsa Bun /3 Hata
z g & g (onemenmor MOATOTOBKU YYaIIUXCs HArJSAHOCTH, | KOHTPOJI, NPOBEICHUS
S ; Tema ypoka g :‘ O00NOIHUMENbHO20 HOP HU3MEpUTEI
E',( <! = cooepoicanust) " mnan | daxr
&
1 2 3 4 5 6 8 9 10 11 12 13
Paznea 1. Bekropsl (9 yacos).
6 [lonsTue BekTOpa. 79, YUH | IlousiTue BekTopa. 3HaTh: onpeaeacHe BEKTOpa 1 TaOnuis- ®poHTaNb I'n.9,I1.79,
1. 80 3 PaBeHCTBO BEKTOPOB. PaBHBIX BEKTOPOB. TUTaKaThI HBII OIpoC 80
YMern: CTpOUTH BEKTOP PaBHBII
JIAHHOMY.
6 2. | TonsTre BekTOpAa. 81 KY | OrknaneiBaHne BEKTOpa OT 3HAaTh: MOHATHE JUINHBI BeKTOpa, | Talmuirsi- Camocrosar | I'n.9,I1.81
JITAHHOM TOYKH. KOJUIMHEAPHBIX, TUIaKaThI eNIbHas
COHAIPAaBJICHHBIX, pabota
MPOTUBOMOJIOKHOHAIIPABIEHHBIX
Y PaBHBIX BEKTOPOB.
YMmern: n3o0paxars U
0003HauaTh BEKTOPHIL.
6 3. | Crnoxxenue u 82, V33 | IlonsTHE CYMMBI IBYX 3HATh: 3aKOHBI CIIOKCHHS, TaOnuis- posepou | I'1.9,11.82,
BBIYMTaHNE 83 BEKTOPOB. 3aKOHBI CJIOXKEHUs | ONpeeTIeHHe CyMMBI, IPaBHIIO TUIAKaThI Hast pabdora | 83
BEKTOPOB. JIBYX BEKTODOB. TpEyroJNbHUKA, TIPaBHIO0
HapajuiesiorpamMma.
YMern: cTpOUTH BEKTOD, PaBHBII
CyMMe JIByX BEKTOPOB, UCIIOJIb3Ys
MpaBUJIO TPEYTOJIbHUKA,
hopmynHupoBaTh 3aKOHBI
CIIO)KEHUSI.
6 4. | Cnoxenue u 84 KY | CyMMa HeCKOJIBKHX 3HAaTh: NOHATHE CYMMBI IBYX U Tabmuupi- Camocrosar | I'n.9,I1.84
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BBIYUTaHNE BEKTOPOB 6ostee BEKTOPOB. TUIAKaThI eNbHas
BEKTOPOB. YMeTh: cTpOUTH CyMMY pabota
HECKOJIbKIX BEKTOPOB, HCIIOJIB3YS
MPaBIJIO MHOTOYTOJIbHHUKA.

6 5. | Cnoxenue u 85 Y33 | Brrunranue BEKTOPOB 3HAaTh: OHATHE Pa3HOCTH ABYX TabnuisI- posepou | I'n.9,I1.85
BBIYMTaHHE BEKTOPOB, IPOTHBOIIOJIOKHOTO TUIAKaThI Hast paboTa
BEKTOPOB BEKTODA.

YMeTh: CTPOUTBH BEKTOP, PaBHBII
Pa3sHOCTH JIBYX BEKTOPOB.

6 6. | YMHOXeHHE 86 YN | YMmHOXEHHE BEKTOpa Ha 3HaTh: onpeneneHne yMHOkeHus | TaOnuis- Camocrosar | I'n.9,I1.86
BEKTOpa Ha YUCIIO H3 | umcno BEKTOpa Ha YUCII0, CBOWCTBA. TUIAKaThI eJIbHas

pabota

6 7. | Ilpumenenue 87 VY33 | CroiicTBa yMHOXKEHUS YMerh: pemats 3a1a4H Ha TabmuieI- Camocrosar | I'n.9,I1.87
BEKTOPOB K BEKTOpa Ha YHCIIO MPUMEHEHNE CBOWCTB YMHOXCHUS | TIAKaThI eJbHas
PELICHUIO 3374 BEKTOpa Ha YHCIIO. pabota

6 8. | Ilpumenenue 87 KY | BrlpaxkeHue BEKTOpOB Uepe3 | YMeThb: peliaTth 3a7aud Ha TaOnuis- Camocrosar | ['n.9,I1.87
BEKTOPOB K JIAaHHBIC BEKTOPBI BBIPAKCHUE BEKTOPOB Yepe3 TUIAKaThI eJbHas
PELICHUIO 3a7a4 JITAaHHBIC BEKTOPBI. pabota

6 9. | Ilpumenenue 88 YU | CpenHss TUHAS Tpalelun YMmerb: pemarte 3a1a4n Ha TaOnuis- Iposepou | I'n.9,I1.88
BEKTOPOB K H3 MPUMEHEHUE ONPEEIICHUS U TUIAKaThI Hast
PELICHUIO 3a1a4 CBOMCTBA CpeHEH TMHUH pabora

Tpaneuuu.
Pa3znen 3. Meroa koopaunar (10 4.)
10. | KoopauHatsl 87 VY33 | KoopauHaTsl BEKTOpAa, 3HATh: MOHATHE KOOPIMHAT Tabmuie! — Camocrosar | I'm.10 I1.87
BEKTODA. npaBuiia AeUCTBUS HAJl BEKTODA, TUIAKaTBI, eNIbHas
BEKTOPaMH C 3aJJaHHBIMH KOOPJHMHAT CYMMBI Pa3HOCTH, JIMHEHKa. pabora
KOOpJMHATAMH. MPOM3BEACHUS BEKTOPA Ha YUCIIO.
11. | KoopauHatbt 87 V33 | JeicTBuUS Hall BEKTOpaMH 3HaTh: onpeeeHre KoopauHat | Tabuuier — ITposepouna I'm.10 I1.87
BEKTOPA. BEKTODA, TUTAKaTBl, s paboTa.
KOOpJUHAT CYMMBI Pa3HOCTH, JIMHEeHKa. Texymuit
MPOM3BEACHHS BEKTOpa Ha YHCIIO, (mpakTHKa)
¥Ymers: pemats npocreiiume
3a7a4M METOJIOM KOOPJIMHAT.

11 | 12. | IIpocreiimne 88 KV | Koopaunatel BekTopa, 3HaTh: GOPMYIIBI KOOPIUHAT TaGmuubr — O®ponrans | I'n.10I1.88
3a7a4M B KOODPJMHAThI CepeINHbI BEKTOpa uepe3 KOOPANHATHI €T TUTaKaTBl, HBIH ompoc
KOOpJHHATAX. OTpe3Ka, [UIMHA BEeKTOpa, KOHIIA U Hayaja, KOOPIUHAT JMHEHKa.

paccTosiHue MEXIY 2-Msi CepeMHbl OTPEe3Ka, [UIMH 0TPe3Ka

11 | 13. | IIpocreiimme 89 KY | Toukammu. Y BEKTOPA, PACCTOSHUS MEXKIY Ta6mmirer — I'n.10 I1.89
3a7a4u B JIBYMSI TOYKaMHU. TUIAKATBI,
KOOp/IMHATAX. YMern: pemiaTth TEOMETPUYECKUE | TMHENKA.
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3aga4n ¢ IPUMCHCHHUEM DTUX

11 | 14. | Ipocreimne 88-89 KY thopmy. Tabmurp! — Camoctosar | I'm.10 T1.88-
3a7a4U B IJIAKATEHI, eIbHas 89
KOOpAWHATAX. JTHHEHKA. pabota

11 | 15. | YpaBHenue 90, YHWH3| YpaBHEeHHE OKPYKHOCTH 3HaTh: ypaBHEHHE OKpYKHOCTH; | TaOmursr — Oponrans | ['71.10
IIPSIMOU U 91 YMern: pelats 3aa4d Ha IJIAKAThI, Heli onpoc | I1.90, 91
OKPYXHOCTH. orpeziejieHre KOOpAMHAT IIeHTpa | JIMHEeHKa.

U pajuyca OKpYXHOCTH IO
3aJlaHHOMY YPaBHEHUIO
OKPYKHOCTH;
CocTaBinsTh ypaBHEHHE
OKPYXXHOCTH, 3Hast KOOPJMHATHI
LIEHTPA M TOYKH OKPY>KHOCTH.
11 | 16. 92 YHWH3| VpaBHeHHE IpsAMOit 3HaTh: ypaBHCHHUE TIPSMOH, Tabmurer — Camocrosar | I'm.10 I1.92
YMeTh: COCTaBIIATh ypaBHEHHE TUTaKaThl, eJbHas
TPSIMOH 110 KOOPAMHATAM JBYX €€ | IHHeHKa pabora
TOYEK.
17. | Pemenune 3amayd. 86- YOMU | 3amaun o reme «Metoz 3HaTh: npaBwiIa IeHCTBAIN Ha Tabmuus! — Oponrans | [1.10
92 C3VY | koopauHaT». BeKTOpamir;, (GOpMyJIBl KOOPIUHAT | TTAKaTHI, HeI onpoc | I1.86-92
BEKTOpa uepe3 KOOPAUHATHI €0 | JIMHEeHKa.
18. | Pemienue 3anau. KOHIIa ¥ Havajia, KOOpAUHAT
CepeIMHBI 0TPe3Ka, UIMH OTpe3Ka
Y BEKTOPA, PACCTOSHUS MEXKLY
JIBYMsI TOYKaMH, ypaBHEHHI
MPSIMOH 1 OKPY>KHOCTH.
¥Ymers: pemats npocreiiume
3a7a4M B KOOpJIMHATAX,
MOJB3YSICh YKa3aHHBIMA
hopmynamu.

19. | Kommponvras VYK | KoHTposab 1 onieHKa 3HaHUH, | YMeThb pelars npocTeiimune Kaprouku Kontponen | IToBroputs
paboma YMEHHH 1 HaBBIKOB. 3a71a4M B KOOPJIMHATaX METOI0M as pabora. | [1.66-67
«Bexmopy KOODJMHAT, BBIYUCIISITh JJIMHY U TemaTnuec

KOOPJIMHATHI BEKTOPA, KMt
KOODPJIMHATHI CEepEeIMHbI OTPE3Ka, (Teopuss u
PacCTOSTHUS MEXKY IBYyMsI MPaKTHKA)
TOYKAMH.

Pasznen 4. CooTHOIIEHHE MEKAY CTOPOHAMM M yrjaaMu Tpeyrojbauka (13 4.)

13 | 20. | Cunyc, kocunyc, | 93- YUH3 | Cunyc, KOCUHYC, TAHT'€HC 3HaTh: onpeIeiCHUE CHHYCA, TabmuIer — Oponrans | .11
TaHTeHC yTJa. 94 yria. OCHOBHOE KOCHHYCa, TAHTE€HCA YTJIOB OT TJTaKaThI, HeIit orpoc | 11.93-94

TPUTOHOMETPUUECKOE 10 180%; popmyisl st JIMHENKa.
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TOXAeCTBO. DOpMyIIBI
npuBeneHus. CuHYC,
KOCHHYC, TAHTCHC yTJIOB OT
0 &10 180545

BBIYHCIICHHUS KOOPJAWHAT TOUKH,
OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO;

YMeTh: IPUMEHATH TOXKIECTBO
NP pEeLICHUH 33/1a4 Ha
HaXO0JXJeHHE OHON
TPUTOHOMETPUUECKON PyHKIUH

4yepes APYTyro

13 | 21. | Cunyc, kocunyc, | 93- y33 CuHyc, KOCUHYC, TAaHTCHC 3HATBh: OCHOBHOE TaOmuier — Camocrosr | I'm.11
TaHTeHC YTJIa. 94 yrina. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO; | IIJIAKATHI, eJIbHas 11.93-94
TPUTOHOMETPUUECKOE (hopmyibl TpuBeaieHUsT; GOPMYJIBI | TMHEHKA. pabora
TOX1ecTBO. DOPMYIIBI JUTSL BBIYUCIICHUS] KOOPIMHAT
npusenerns. Cunyc, TOYKH
KOCHHYC, TAHT'€HC yTJIOB OT YMeTs: onpenensiTh 3HaUCHHUS
0 $10 18054 TPUTOHOMETPHICCKHUX (PYHKITHIA
JUISL YTJIOB OT 0% mo 18 o

13 | 22. | Teopema o 95 KY DOpMyITBEL 1T BEIYUCTICHAS 3aJaHHBIM 3HAYEHUSIM YTJIOB; I'n 11
TUTOIIa 1 KOOPJHMHAT TOYKH HaxoauTh 3Ha4eHHs TPUTOHOM. I1.95
TpeyroJjbHUKA. (yHKIMI IO 3HAYESHUSIM OJTHOM
Teopema W3 HUX.

CHHYCOB.

17 | 23. | Teopema o 96 KY DopMyIIbl, BEIpaskaromye 3HaTh: popmyiny TaGnuupr — Oponrane | I'm.11
IUIOILA U IUI01IA/lb TPEYrOJIbHUKA 1 IJIAKaThI, HBI onpoc | I1.96
TPEYyroJIbHUKA. 4yepes3 JiBe CTOPOHBI M yTroJl = —absing, JMHeHKa.

Teopema MEX1y HUMHU 2

CHHYCOB. YMeTs: 10Ka3bIBaTh TEOPEMY O
TUTONIAJIA TPEYTOJIHHUKA, pelaTh
3a71a4M Ha BBIYMCIICHHE IJIOIIAN
TPEyroJbHHUKA

13 | 24. | Teopema 98 YUH3 | Teopema KOCHHYCOB, 3HaTh: PopMyTUPOBKY TeopeMbl | TaOmmipr — O®ponrans | I'm.11

KOCHHYCOB MpUMEpHI IPUMEHEHHUS KOCHUHYCOB. IJIAKAThL, Hbli ompoc | I1.98
TEOPEMBI Ymers: 10Ka3bIBaTh TEOPEMY U JIMHEHKa.
NPUMEHSTD €€ 1JIs1 BBIYUCIICHUS
9JIEMEHTOB TPEYTrOJIbHUKA

12 | 25. | pemenne 99 Ky 3amaqyu Ha UCIOJIBL30BAHUE 3HaTh OCHOBHEIE BH/BI 3aa4. Tabmuus! — Opontans | ['n.11

TPEYrOJIbHUKOB. TEOPEM CHHYCOB U YMerh: IpUMEHTH TEOPEMBI IIPU | IIAKATHI, HeIl orpoc | I1.99
KOCHHYCOB. peLICHUH 33/1a4 U BBITOJHSITh JMHEHKa.
4epTEX M0 YCIOBHIO 3a1a4u.

13 | 26. | Pemenue 96- v33 Pemenne TpeyronbHUKOB 3HAaTh CIIOCOOBI peIIeHHS Tabmmier — Camocrosr | I'm.11

TPEYTOJIHHUKOB. 99 TPEYTOJIbHUKOB. IIaKAaThI, eJbHas 11.96-99
YMeTs: pemarb TpeyrojabHUKI JIMHEHKa. pabora
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IO IByM CTOPOHAM YTIIy MEXIy
HHUMU; TI0 CTOPOHE H
MPUISKAIUM K HEH yriaM; 1mo
TpEM CTOpPOHAM.

18 CkamspHoe 101, |KVY [onsaTue yrioa Mexmy 3HaTh: onpenencHUs yria Mexay | Taomursr — @pontans | ['n.11
27. | npounsseneHue 102 BEKTOpaMH, CKaJIIpHOE BEKTOpPaMHU U CKaJIIPHOTO IUIaKaThl, Heli onpoc | I1.101, 102
BEKTOPOB. MPOU3BECHIH BEKTOPOB U MPOM3BEACHUS BEKTOPOB; JIMHEHKa.
€ro CBOWCTBA, CKaJISIPHBIN YCIIOBUE NEPIEHANKYIISIPHOCTH
28. | Cxanspuoe KBaJIpaT BEKTOpa HEHYJIEBBIX BEKTOPOB.
pou3BeICHNIE YMeTh: n300paxath yroi Mexay
BEKTOPOB. BEKTOpamu,
HaXOANTh CKAIAPHOE
MPON3BEACHHE
18 | 29. | CkamapHoe 103, |V¥33 [onsaTne ckanspHOTO 3HATh: TEOPEMY O CKAIIPHOM Tabmurer — Camocrosar | I'm.11
MIPOU3BENCHUE 104 MIPOU3BENICHUSI BEKTOPOB B MIPOU3BENCHUY IBYX BEKTOPOB U | [LJIAKATHI, eJbHas [1.103,104
BEKTOPOB B KOOpJHMHATaX U €ro CBOWCTBA | €& CIEACTBUSL. JMHEHKa. pabora
KOOPJMHATAX YMeTh: 10Ka3bIBaTh TEOPEMY;
HaXOAWTH YTIIbI MEKIY
BEKTOPaMH, UCIONB3Ys (HOpMyITy
CKaJISIPHOTO TPOU3BENICHHUS B
KOOpJHMHATaX.
13, | 30. | Pemenue 3anau. 93- | V33 | 3amauum Ha mpuMeHeHHE 3HaTh: GOPMYITHPOBKH TEOPEM TaGnuupr — [poBepouna I'm.11
18 104 TEOPEM CHHYCOB, KOCHHYCOB | CHHYCOB M KOCHHYCOB, TCOPEMBI | ITAKATHI, s pabora. 11.93-104
U CKaJIIPHOI'O IIPOU3BENEHUS | HAXOXKICHUS IUIOIIAIU JINHEWKa. Texyuuit
BEKTOpPOB TpeyrojbHUKa, ONpeiesIeHHe (mpakTuka)
CKaJIIPHOTO TIPOU3BEACHUS U
(hopmyiy B KOOpAMHATAX.
¥Ymers: pemats npocreiiume
TUITAaHUMETPUIECKUE 3a1a4H.
13, | 31. | Pemenne 3amad. 93 - YOU | 3agaun Ha IpUMEHEHUE 3HaTh: QOPMYITUPOBKH TEOPEM Tabmurer — Oponrans | ['m.11
18 104 C3VY | TeopeM CHHYCOB, KOCHHYCOB | CHHYCOB M KOCHHYCOB, TEOPEMBI | ITAKaTHI, =1 orpoc | [1.93-104
Y CKaJIIPHOTO TIPOW3BEICHUS | HaXO>K/IEHMS TUIOMAN JMHEHKa.
BEKTOPOB TpeyroJibHUKa, ONpeielieHHe
CKJISIPHOTO TPOU3BECHUS U
dhopmyty B KoopauHATAX.
Ymers: pemats npocreimume
TUIAHUMETPHYECKHUE 3a/1a4H.
32. | Koumpoavras YK KoHnTpons u onieHka 3HaHul, | YMersb pemarts reomerpudeckue | Kaprouku KonTtponsx
paboma YMEHHI ¥ HaBBIKOB. 3aJ]a4y C UCII0JIb30BAHHEM ast pabora.
«Pewenue TPUTOHOMETPHH. Temaruuec
Mpey20JIbHUKO8) . KHH
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(Teopust u

festival.1lsepte

MIPAKTHKA)
Pazoen 7. [[nuna oxpyscrnocmu u niowaow kpyea (12 u.)
1] 33 105 YUH3 | TlonsTHE IPaBUILHOTO 3HaTh: onpeeIeHne Tabmmrer — Oponrans | ['m1.12
5 [IpaBuibHBIN MHOT'OYTOJIFHHKA, (hopMyTia MIPaBWJIBHOTO MHOI'OYTOJIbHHKA, IIJIAKaTHI, Heli ompoc | I1.105
MHOTOYTOJIbHHUK. JUIst BBIYHCIICHUS yIiIa ¢hopmymy mis BBIYHCIICHUSA TMHEHKa. Ne
Briucannas u [IPABUIILHOTO yria NnpaBUIbHOIO IIpesenTanus: 1081(a,m),
OIMCaHHAS MHOT'OYTOJIbHHKA MHOT'OYTOJIbHHKA; festival.1lsepte 1083(r),
OKPYKHOCTHU. YMmers: BeIBOAUTH hopMyTy st | mber.ru 1084(n)
BBIYMCIICHHSA yIJla TPaBHIBHOTO
MHOTOYTOJIbHUKA ¥ IPUMEHSTH €€
B TIpollecce PelIeHus 3a1a4.
1 | 34. | IlpaBunbHBIH 106, | YUH3| Teopembl 00 OKPYKHOCTIX 3HaTh: GopMyIHPOBKH TeopeM u | Tabiump! — Oponrans | I'n.12
6 MHOT'OYTOJIbHHUK. 107 ONMCAaHHOM 0KOJIO CJIEICTBUN U3 HUX. IJIAKaThL, Hebli ornpoc | I1.106,107
Brnucannas u MIPABUJIBHOTO YMmerb: 10Ka3bIBaTh TEOPEMBI U | IMHEHKA, Ne 1087,
OTIMCaHHAS MHOTOYTOJIFHHUKA U CIICZICTBHS M3 TEOPEM H LHUPKYJIb. 1088
OKPYKHOCTH. BIIMICAHHOM B HETO MPUMEHSATD UX MPH PEIICHUN IMTpesenramys:
3amad. festival.1lsepte
mber.ru
1 | 35. | 3aBHCHUMOCTP 108, | YUH3 | ®opmymsl, CBSI3BIBAIOIINE 3HAaTh: POPMYITBI TUTOIIAIH, Tabmuier — Oponrany | [1.12
7 MEXAY CTOPOHOH IUIOLIA/lb U CTOPOHY CTOPOHBI IIPaBUIILHOTO IIJIAKaThI, HBIH onpoc | I1.108
IIPaBUIBHOTO MPaBUIBHOTO MHOT'OYTOJIbHUKA C PaANyCaMu JUHEHKa, Ne 1093,
MHOT'OYT'OJIbHHKa MHOTOYTOJIbHUKA C BIIMCAHHOM M OTIMCAHHON LUPKYJIb. 1091
U paguycamu paauycamMu BIMCAHHOU U OKPYXHOCTEH; IIpesenTanust:
BITUCAHHOM U OIMCaHHOI OKPYKHOCTEHA. YMersn: npuMeHsTh GopMyIibl festival.1septe
OTIMCAaHHOM NIPY pEIICHNH 3a1a4. mber.ru
OKPYKHOCTEH.
1 | 36. 3aBUCUMOCTD 105- |VY33 3amayu 1o TeMe YMmerh: pemiath 3a1a44 Ha Tabmuus! — I'pymmosas | I'n.12
5 Mexy ctopoHorr | 109 «[IpaBuibHBIC pUMeHEeHHEe POPMYITBI IS TUTaKAaTBI, pabota I1.105-109
IIPABUIBHOTO MHOTOYTOJIbHUKH BBIUUCIICHHS TUIOINAAH, CTOPOHBI | JIMHEWKa, Ne 1095,
MHOT'OYTOJIbHUKA MPaBWIBHOTO MHOT'OYTOJIbHUKA, LUPKYJIb. 1098(a,0)
U pajuycamu €ro CTOPOHBI U pajuyca IMpesenranys:
BIIMCAHHOM U BIIMCAHHOM OKPYKHOCTH. festival.1septe
OIMCaHHOM mber.ru
OKPYKHOCTEH.
1 | 37. | IMoctpoeHue 109 KY 3amadn Ha TOCTPOCHHE YMeTh CTpOUTH NIPAaBUIBHBIC Tabmmier — Camocrosr | I'm.12
5, MPaBUIIbHBIX MpPaBHIbHBIX MHOTOYTOJIbHUKH C HOMOIIBIO TUIAKATBI, eNbHas I1.109
1 MHOTOYTOJIEHAKO MHOT'OYTOJIbHUKOB UPKYJISA ¥ THHEHKH TMHEHKa, pabora Ne 1092,
7 B. UPKYJTb. 1097
[IpezenTarus:
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mber.ru

1] 38 JmHa 110 YUH3 | ®opmyna qInHBL 3HaTh: (OPMYIBI THHBI TaGmumer — @pontans | ['n.12
7 OKPYKHOCTHU u okpyxHoctu. dopmyna OKPYXHOCTH U JUIUHBI 1yTH IIJIAKaThI, Heli ormpoc | IT.110
IUIOMIAb KPYTa. JUTMHBI TYTH OKPY>KHOCTH. OKPYXHOCTH, TMHEHKa, Ne
YMeTh: IPUMEHATE GOPMYITBI [UPKYITb. 1101(2,4,6),
IIPU peIIeHUN 3a1a4 IIpesenranus: 1108
festival.1septe
mber.ru
1 | 39. | [dnunHa 108- |VY33 3agauu Ha NPUMEHEHUE 3HaTh: (HOPMYJIBI JUIMHEI TaGmuupr — IIpoBepouna I'n.12
7 OKPY>KHOCTH U 110 (hopMyJT JUTHHBI OKPY>KHOCTH | OKPYXXHOCTH M JIIMHBI TyT'H IUIaKaThl, s paboTa. I1.108-110
IJIoLmanb Kpyra. U JJIUHBL JYTH OKPYKHOCTH, | OKPY>KHOCTH; JIMHEHKa, Texywmuit Ne 1106,
YMeThb: IpUMEHATH HOPMYJIBI LUPKYJIb. (nmpaktuka) | 1107, 1109
NIPY PELICHUN 33/1a9 U UX IMTpesenramys:
BBIBOJUTH festival.1lsepte
mber.ru
1 | 40. JumHa 111, | YUH3 | ®opmynsl mmomany Kpyrau | 3HaTh: GopMyIIsl muiomany kpyra | TaOmumbr — O®ponrans | ['n.12
6, OKPYKHOCTH U 112 KpPYroBOT'O CEKTOpa U KPYrOBOI'O CEKTOPA, UMETh IJIAKaThL, Hbli ompoc | IT.111,112
1 IJIOLIAAb KpyTa. MIpPECTaBICHHUE O BBIBOJE JMHENKa, Ne 1114,
7 hopmy. UPKYJIb. 1116(a,0),
[Mpesenrarnus: 1117(a,B)
festival.1lsepte
mber.ru
1 |41 | Hnuna 111, |V¥V33 3ama4yn Ha IPUMEHEHHE 3HaTh: (HOPMYIIBI IIOIIA M Tabmuie — IIposepouna I'n.12
7 OKpY>XHOCTHU U 112 (dhopmyn momaau kpyra u Kpyra 1 KpyroBoro cekropa; IJIAKaThlI, s pabora. 111,112
IJI0LAab Kpyra. KpYyroBOI'O CEKTOpa YMeThb: IPUMEHATH (POPMYIIBI JIMHElKa, Texywmuit Ne 1121,
TIPH pEIICHUH 3a/1ay. UPKYJIb. (mpaxTuka) | 1123, 1124
[IpezenTarus:
festival.1lsepte
mber.ru
1 | 42. Pemenue 3amay. 105- |VY33 JimHA OKpYKHOCTH, 3Hath: QopMymHI IUTOMAN Tabmuus! — Camocrosar | I'm.12
7 112 TUIOIIAAb KpyTa Kpyra U KpyroBOTI'O CEKTOPa, TUTaKAaTBI, eJbHas I1.105-112
(hopMyIBI IITMHBI OKPY>)KHOCTH M | IMHEHKa, pabota Ne 1125,
JUIMHBI IYTH OKPY>KHOCTH; LUPKYJIb. 1127,1128
YMers: npumensTh Gopmyiisl ipu | [IpesenTarust:
peleHun 3313 festival.1septe
mber.ru
1 | 43. | Peurenue 3aau . 105- YOWU | JInnHa OKpy>KHOCTH, 3HaTh: HOPMYIIBI IIOMATN Ta6mmirer — Opontans | [1.12
7 112 C3VY | mmomanap Kpyra Kpyra U KpyroBOI'O CEKTOpa, TUTaKaThI, HbIi onpoc | I1.105-112
(hopMyIIBI IITHHBI OKPY)KHOCTH M | IMHEWKa, Ne 1127,
JUIMHBI IYTU OKPY’KHOCTH; LHUPKYJIb. 1126
YMeTh: IpuMeHATh (popMyIIbl [Tpesenranys:
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TIPH peIIeHUH 3a1a4

festival.1lsepte

mber.ru
44. | KontponpHas YK KonTtpons u onenka 3Haunii | 3HATH: (HOPMYITHI IUIOIIA TN Kaprouku Konrponsn | [ToBTOpUTH
pabota «/InuHa 0 TEME. Kpyra U KpyroBOT'O CEKTOpa, asg pabora. | I1.47
OKpYXHOCTH 1 (hopMyITBI IITHHBI OKPY>KHOCTH H TemaTtnuec
TUTOLIAIb KPYTay JUIMHBI IYTH OKPY>KHOCTH; Kui
YMeThb: NIpUMEHAT HOPMYJIIBI (Teopust u
NP peLICHUH 33134 MIPaKTHKA)
Pazoen 9. Heuocenue (8u).
1 | 45. 113, | YUH3 | [lonstue oTroOpaxkeHus 3HaTh: TIOHATHE OTOOPAKEHHUS TaGmuupr — O®ponrane | ['n.13
9 ITonstue 114 IJIOCKOCTH Ha ce0s 1 MJIOCKOCTH Ha CeOsl U TOHSTHE IJ1aKaThl, Hblil onpoc | I1.113, 114
JIBUYKCHUS. MOHATUE ABUKEHUSA JIBH)KECHUS; JINHEWKA. Ne  1149(0),
OceBas u YMeth: BRIIOIHATE IocTpoeHue | IIpesenTanus: 1148(B)
[IEHTPAJIbHA JIBIDKCHUH, OCYIIECTBIAThH festival.1lsepte
CHMMETpHSI. npeoOpa3oBanus Guryp mber.ru
1 | 46. TTousitne 115 V33 OceBast 1 IICHTpaJIbHAS 3HAaTh: ITOHATHS OCEBOI U Tabmuus! — Oponrane | ['n.13
9 JBUOKCHHUS. CUMMETPUHU LEHTPAIbHOU CUMMETPUH; IJTaKaThl, HbIit onpoc | I1.115
OceBas u YMerh: OCyLIECTBIATD JIMHEHKa. Ne 1159,
[ICHTpAIbHAS npeoOpa3oBanus Guryp c IIpesenranus: 1160, 1161
CHMMETPHSL. MOMOIIIBIO 0CeBOH U nieHTpasbHoi | festival.1septe
CUMMETPHH, pacrio3HaBaTh mber.ru
CUMMETPHYHBIE (PUTYPBI HA
TOTOBBIX YepTEekKax.
1 | 47. | [onstue 115 ¥33 3HaTh: CBOWCTBA JIBIKEHUS; Tabmuier — I'pynmosas | I'm.13
9 JIBHOKCHUS. CBoiicTBa IBUKEHHUS. MOHSITHE O TOMOTETHH. IUTaKaThI, pabota I1.115
OceBast IlonsTtue o romoreTuu. YMern: IpUMEHATH CBOICTBA JIMHEHKa. Ne 1153,
LIEHTpaJIbHAs JIBUKEHUSI U PELIEHUH 3a/1a4. [IpezenTanus: 1152(a),
CUMMETPHSL. festival.1lsepte 1150-yctHO
mber.ru
1 | 48. | [NapamnensHBIH 116 YUH | [IBwxenue puryp c 3HATh: OCHOBHBIE JTaIbI TaGmuubr — O®ponrane | ['n.13
9 IIePEHOC. MOMOIIIBIO TTAPAIIIETHHOTO JIOKa3aTeIbCTBA TOTO, YTO TUTAKaTBl, HbIH ompoc | I1.116
nepeHoca napajuleNIbHbIA IEPEHOC €CTh JIMHEeHKa. Ne 1162,
49. | NapannensHBINA 3 JIBIDKEHUE. IIpesenranus: 1164, 1167
HEepeHoC. YMeThb: IPUMEHSTh festival.1septe
napaJuiesibHbIi epeHOC IpU mber.ru
pelieHun 3a1a4
1 | 50. | ITosopor. 117 YUH3 | IToBopoT 3HaTh: onpeesieHre MoBopoTa; | Tabumirer — O®pontane | ['m.13
9 YMeThb: 10Ka3bIBaTh, 4YTO IUIAKATBI, HbIH onpoc | T1.117
MTOBOPOT — JIBUXKEHUE, THHEHKa, Ne 1166(06),
OCYLIECTBIISITh MOBOPOT (pUryp. TPAHCHOPTHP. 1170
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[Ipesenrarus:
festival.1lsepte

mber.ru
1 | 51. Pemenne 3amauy. 113- VY33 3HaTh: BCE BUBI ABIKEHU, Tabmuus! — I'pymmosas | I'm.13
9 117 3amaqyu Ha IBMKEHUE YMeThb: pacrio3HaBaTh U IJIAKATEHI, pabora I1.113-117
BBITIOJIHATD Pa3jIN4HbIE BU]IBI JIUHENKa, No 1172,
JIBUYKCHUH C IOMOLIBIO HUPKYJIS | TPAHCIIOPTUP. 1174(6),
W JIMHEHKH. [Mpesenranus: 1183
festival.1septe
mber.ru
52. | Pemrenue 3anau. YK 3aqaun Ha ABHKEHUE. YMeTh: BHIIONHATH pasnuynblie | Kaprouku [ToBTOPUTH
CamocrosrenbHas KoHTposb 1 OlleHKa 3HAHUH | BHUABI JBMKCHUI C IIOMOIIBIO Camocrosit | ['nmaBy |
pabora. IO TEeME. LUPKYJIST U IMHEHKH. enbHas
pabota.
TemaTtuuec
KUt
(Teopuss u
MIPAKTHKA)
Inasa 10. Hauanvnvie ceedenust uz cmepeomempuu (74.).
1 | 53. | Muororpanruku. | 118, | YUH3 | IIpenmer ctepeomerpus, 3HaTh: 94TO U3yJaeT Tabmuier — Oponrans | ['1.14
2 119 reoMeTpUIecKHe TeJa, CTEpPEOMETpHS, TUTAKaTBI, Hblif orpoc | T1.118, 119
CEYCHHUE Tea, OCHOBHBIE (PUTYpBI JIMHEHKa. Ne 1188,
MHOT'OTPaHHUKH, CTEPEOMETPUH, IOHATUE IIpesenTanust: 1187-yctHo,
SIIEMEHTHI MHOTOTPAHHUKA : | MHOTOTpaHHHKA U ero anementos. |festival.lsepte 1190
rpanu, péopa, BEepIINHBI. OCHOBHBbIE ITPAaBUIILHBIE mber.ru
[IpaBuibHBIE MHOTOTPaHHHUKH
MHOTOTPaHHUKH: KyO, YMmers: n300paxarsb
TETpas’Ap, OKTAdP; MHOTOTPaHHUKH, CTPOUTD
BBIITYKJIbIE MHOTOTPAaHHHUKH MPOCTEHIINE CeUEHHS.
PacniozHaBaTh X Ha TOTOBOM
yepTexe U U300pakaTh C
MOMOUIBIO JINHEHKH; OOBIICHSTD,
KaKnue MHOTOTPaHHUKH
Ha3bIBAIOTCS BHITYKIIBIMH.
1 | 54. | Muororpaunnku. | 120 YUH3 | IlonsTre npu3MsI U €€ 3HATh: IOHITHE IPU3MEI, Tabmmier — Oponrans | I'n.14
2 3JIEMEHTOB, IIpsiMas, YMmerhb: n300pakaTs pa3IuyHbIC | UTAKATHI, HeIi orpoc | I1.120
HAKJIOHHAs U NPaBUJIbHAS BHJIBI IIPU3M U PEIIATh JIMHEHKa. Ne 1198,
MPU3MBbI NpocCTeHIIne 3a1a4H. [MpesenHrarys: 1199
festival.1lsepte
mber.ru
1 | 55. Mmuororpanaukn. | 121, YUH3 | Onpenenenue 3HaTh: onpesieNeHe Tabiuwp! — Opontans | ['n.14
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2 123 napajuie/icuIea, napajie/iCuInea; [IJIAKaTHI, Helit orpoc | I1.121, 123
TPSAMOM, TIPSIMOYTOJIEHBIH, CBoiicTBO mmaroHaiei JTHHEHKA. Ne 1196,
HaKJIOHHBIH, mapajJieNienuIea; CBoicTBa [Ipesenramms: 1191
pasBépTKa TPSIMOYTOJIEHOTO festival.1septe
napajuiesienumne a, napajuiesienumne sia mber.ru
CBOMCTBO AMaroHaiei YMeTh: pa3uuarh BUJIbI
napajuieieumne a, napaJuleJIeIIuIe10B U n300paxaTh
CBOWCTBO TPAaH3UTUBHOCTH ux , GOpMYyIHUPOBATH CBOHCTBO
HapaJuleJIbHBIX TPSIMBIX, JIMaroHajel u MPUMEHSTh €ro
CBOMCTBA MPSIMOYTOJIBHOTO NPY pELICHUH 33134
napauleIenuesia.
1 | 56. MHororpanauky. | 124 YUH3 | Tlonstre mupaMums 1 e 3Harh: nousTre upaMuasl u e€ | Tabmmrs — Oponrans | ['n.14
2 3JIEMEHTOB: OCHOBAHHE, 3JIEMEHTOB: OCHOBAaHHE, OOKOBBIE | INIAKATEI, HbIl onpoc | 11.124
OOKOBBIC TPaHH, BEPIINHA, rpaHy, BEpILINHA, BBICOTA, JIMHEHKa. Ne 1203,
BEICOTA, armodema anoema npaBWIbHON mupaMunbl, |[Ipe3eHTarus: 1207, 1209
MPaBHILHON MHPaMU/IBL, Ymerb: pacnio3HaBath nupamunsl | festival.1septe
TETpadap. Ha TOTOBBIX YepTeKax U mber.ru
npaBWIbHAS TUPaMUJA, n300paxxaTh UX, peLIaTh
pa3BEpPTKa MUPaMUIbI MpocCTeilne 3a1a4uu.
1 |57. | Tenanu 125, | YUH3 | Uunusap, koHyc, 1map, 3HAaTh: IOHATHE IIUIHHIPA, €TO TaGnuupr — Oponrans | I'n.14
2 TIOBEPXHOCTH 126 cdepa, paanyc OCHOBaHUS, COCTAaBJISIOUINX, GOPMYJIBI, SO IUTaKaThl, HBII onpoc | I1.125, 126
BPALLECHUS. oOpa3syrolas, BEICOTA, =2nRH, JIMHEHKa. Ne  1214(a,
(hopMyJIBI TLIOIIATH V =So." H, V=4/37aR", S=47R» |IIpe3enTamnus: B), 1216,
0GOKOBOIi TOBEPXHOCTH U YMmers: u300paxars Tena festival.1lsepte 1221
00béMa UITHHIpA, BpAILeHUs], TPUMEHTH GopMyibl | mber.ru
TUTONIAJI IOBEPXHOCTH MMIapa | MPU PEIICHNH MPOCTEHIINX 3a1ad
1 00BéMa mapa.
1 | 58. Tena u | 127, V33 Hwumuaap, koHyc, map, 3HAaTh: IOHATHE IWIHHIPA, €TO Tabmuus! — Camocrosar | I'n.14
2, TTOBEPXHOCTH cdepa, paanyc OCHOBaHUS, COCTaBJIAIONINX, GOPMYJIBI, SO TUTAKaTBl, eJIbHas I1.127
1 BpaICHHS. o0pa3yrolas, BBICOTA, =27RH, JTUHEHKa. pabota Ne 1225,
7 (hopMyIIBI IIIOIIATH V =So.- H, V=4/3aR», S=47R» |IIpe3enrawusi: 1226(a),
GOKOBOIT TOBEPXHOCTH H YMerh: u300paxkars Tena festival.1septe 1228
00BEMa ITUITHHIIPA, BpAILICHUsI, TPUMEHSITH hopMyisl | mber.ru
TUIOLIA/I IOBEPXHOCTH IIapa | MpPHU PELICHWH MPOCTEHIINX 3a1a4
1 00BbEMa mapa.
1 | 59. Tenan 119- YOMU | MHOTOrpaHHUKH, HNmets npesictanenue o Tabmuip! — Opontans | ['n.14
2 ITOBEPXHOCTH 127 C3YVY | Tena BparieHus MHOTOTPaHHHUKAX W TeJlax TUTaKaThI, HbIi onpoc | I1.19-127
BpAalCHHUS. BpAIlCHHs, PEIIaTh IPOCTEHUINE | JIMHEHKA. Ne 1211(a),
3aJ1a4M C MCITOJIb30BaHHEM [Ipe3enTarus: 1229
PaccCMOTPEHHBIX (HOPMYI U festival.1septe
CBOWCTB TeJL. mber.ru
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Tlosmopenue(9 u.).

60. | TpeyroJabHHKH. YOU | Pemenne 3amgaq Ha Ymerb pemaTs reomerpudeckue | TaOmmirer — Oponrans | Kaproukn
C3Y | cooTHOLIEHUE MEXKIY 3aJa4y C HCTIOJIb30BAHNEM TUTAKaThI. HBIH ompoc
61. | TpeyronpHUKH. CTOPOHAMH H yTJIaMH TPUTOHOMETPHH. [Ipesenrarmms:
TPEYToJbHUKA festival.1septe
mber.ru
62. YeTsIpEXyTOIpHA YOMU | Pemenne 3amay Ha YMersb NCTIOIB30BaTh TabmuupI- CamocTosT
KH. C3VY | mpuMeHeHne CBOMCTB U ONpEENICHUs, CBOMCTBA, IJTAKaThL. eNbHas
MPU3HAKOB MIPU3HAKU YETBIPEXYTOIbHUKOB paboTa.
63. | YerbipéxyronbHu 94eThIPEXYTOJIbHUKOB. IIPU pEIIeHUN 3a1au.
KH.
64. | OkpyXHOCTH. YOU | lnuHa OKpPY>KHOCTH. YmMmers pemats reomerpudeckue | Tadmuisr — O®ponrans | Kaproukn
C3Y | IInomaxas kpyra u ero 3a/1aud Ha JJIMHY OKPY>KHOCTH, IUTaKaThL. HBII onpoc
qacTen IUIOLIA/b KPyra U €ro YacTeu. [IpezenTanus:
festival.1lsepte
mber.ru

65. Pemenue 3agau YOWU | Meroa koopauHat Ymerp cucTeMaTU3UPOBATh Tabmuus- ®poHTab
10 BCEMY KypCy C3y TEOPETUUECKUE 3HAHUS IJTaKaThL. HBII
TEOMETPHH. orpoc.

66. Pemenue 3agau YOWU | Bekropsl, 1BUKEHUE Ymerhb NpuMeHSTH Tabmuus- CaMocTosT
10 BCEMY KypcCy C3y TEOpEeTUYECKHE 3HAHUS [IPU IUTaKaThL. eJIbHas
TEOMETPHH. pelIeHnH 3aJ1ad. pabora.

YK Ymern NpuMeHsITh Kaprouku. Camocrosr

67. | Pemienue TecToB. TEOpETHYECKHE 3HAHUS MIPU eJIpHas

peIeHnH! 3aay. paboTa.

68. | Perienue TecToB. YK YMeTb IpUMEHSITh Kaprouxw.

TEOpETHYECKHE 3HAHUS MIPU Camocrosr
peleHny 3aay. eJIpHas
paboTa.
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HOPMbI OIIEHKY 3HAHU, YMEHUH U HABBIKOB YUYAIIIUXCS IO MATEMATHKE.
OneHka yCTHBIX OTBETOB yYalIMXcsl 110 MaTeMaTHKe
OTBeT OlleHUBAETCSI OTMETKOM «5», €CJIM YUYeHHUK:
TIOJTHO PACKPBUI COJIEpKAHUE MaTepHaia B 00bEMe», MPeTyCMOTPEHHOM MPOrpaMMOil  Y4eOHHKOB;
W3JI0’KWJ MaTepuall FPaMOTHBIM SI3bIKOM a ONPEEIEHHON JIOTHYECKOM NOCIIEI0BATENBHOCTH, TOUHO UCIIOJb3Ysl MATEMAaTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY;
NPaBUJIBHO BBINOIHWI PUCYHKH, YEPTEKH, IpadKa, COITYTCTBYIOIIUE OTBETY;
MOKa3a]l YMEHUE WUIIOCTPUPOBATH TEOPETUYECKUE IOJIOKEHHS KOHKPETHBIMHM IPUMEpaMK» MPUMEHSTh MX B HOBOM: CUTyalld IIPU BBITOJTHEHUU
IIPAKTUYECKOI0 3aJaHus;
IIPOJIEMOHCTPUPOBAJl YCBOGHHUE PAaHEE M3YYEHHBIX COIYTCTBYIOIIMX BOMPOCOB, C(HOPMUPOBAHHOCTh M YCTOMYMBOCTH HCIIOJIb3YEMBIX IPH OTBETE
HAaBBIKOB M YMECHMI;
OTBEYaJl CAaMOCTOSITENILHO O€3 HABOAIINX BOIIPOCOB YUUTEINS.
BO3MO)KHBI OJIHA - IB€ HETOYHOCTH IIPH OCBELIEHUM BTOPOCTEIICHHBIX BOIIPOCOB WJIM B BBIKJIAJKaX, KOTOPHIE YYEHMK JIETKO MCIPABWII IO 3aMEYaHUIO
YUUTEISL.
OTBeT olleHUBaeTCs1 0TMETKOM «4», €Clli OH YJOBJIETBOPSIET B OCHOBHOM TPEeOOBAaHUSAM Ha OLIEHKY «5», HO IIPU 3TOM MMEET OJMH U3 HeJ0CTaT-
KOB:
B U3JIOXKEHHH JIOMYIIEHbI HEOOMbIIINE MPOOEbl, HE MCKa3UBIINE MaTEMaTHYECKOE CO/IepKaHNe OTBETA;
JIONYIIEHBI OJIMH - JIBa HEJI0UETa IPU OCBEIIEHNH OCHOBHOTO COJIEpKaHUsl OTBETA, UCIIPABJICHHbIE TI0 3aMEYaHUIO YUUTENS;
JIOMyILEeHbl OmuMOKa Win Oojee OBYX HENIOYETOB NMPH OCBELIEHHH BTOPOCTENEHHBIX BONPOCOB WJIM B BBIKIAJKAaX, JIETKO HCIPaBIEHHBIE IO
3aMEYaHUI0 YUUTEJIS.
OtMeTKa «3» CTABUTCH B CJICAYIOIINX CIYYaAX:
HETOJIHO WJIM HETIOCIIeI0BATENIbHO PACKPBITO COAEpKaHUE MaTepHrajia, HO MOKa3aHo 0oOlee MOHMMaHUE BOIIPOca U MPOJAEMOHCTPUPOBAHBI YMEHM,
JI0CTAaTOYHBIE JJIS TAIbHEHIIIEro yCBOSHHUs MpOrpaMMHOro Marepuaina (onpeaenénnblie «TpeGoBaHusAMU K MaTEMaTHYECKOM MTOATOTOBKE YUAIIUXCS»);
MMEJHICh 3aTPyTHEHUS WM JOMYIIEHbI OIMOKY B ONPEAETICHNH MTOHATHE, NCTIOIb30BaHUH MaTEMaTHUECKOW TEPMUHOJIOTUH, YePTeKaxX, BhIKIAIKaX,
VICIIPABJICHHBIE 11OCJIE HECKOJIBKUX HaBOJISAILIUX BOIIPOCOB YUUTEIS;
YUYEHUK HE CHpaBWiICS C NPUMEHEHHEM TEOpHUM B HOBOW CUTYyallMH IPH BBIMNOJIHEHUH MNPAKTUYECKOTO 3aJaHHs, HO BBIIOJHWI 3a/laHUs
00513aTeNBbHOTO YPOBHS CI0KHOCTHU IO JAHHOU TeMe;
IPY 3HAHUM TEOPETUYECKOTo MaTeprasia BbISIBIICHA HEJOCTaTOYHas! CPOPMUPOBAHHOCTH OCHOBHBIX YMEHHH U HABBIKOBY.
Otmerke "2" cTaBUTCA B CJEAYIOLIUX CJIyYasix:
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HE PacCKpBITO OCHOBHOE COJIepKaHNe yueOHOTro MaTepuana;
OOHapy»KeHO HEe3HAHHE WM HEMIOHMMAaHKe YYeHUKOM OOJIbILIeH WM Hanboee BaKHOE YacTh yueOHOro MaTepuarna;
JIOITYITICHBI OIIMOKK B OMPEICTICHIH TIOHSTHIDY TIPU MICTIONBE30BAHAH MATEMATUYECKOE TEPMHUHOJIOTHH, B PUCYHKAX, YepTekaxX WK rpaduKax, B BHIKIAI-
Kax, KOTOpbIE HE UCIIPABIICHBI [1OCIIE HECKOJIBKUX HABOASIIUX BOIPOCOB YUUTEIIS.
O1eHKa NMUCHbMEHHBIX KOHTPOJIBHBIX PA00T yYaluxcs
OTmeTka «5» CTaBUTCS, €CIU:
paboTa BBITOTHEHA IMTOIHOCTHIO;
B JIOTHYECKUX PACCYKICHUSIX U OOOCHOBAHUH PEIICHHSI HET MPOOEIOB U OMIMO0K;
B PEIICHUM HET MaTEMAaTUYECKUX OIMOOK (BO3MOXHA OJIHA HETOYHOCTb, OTHCKA, HE SBIISIOIIASCS CIICCTBUEM HE3HAHWS WM HEIOHUMAaHUS yIeOHOTO
Marepuaa).
OtMmeTKka «4» CTaBUTCS, €CIIH:
paboTa BBITIONIHEHA TMOJHOCTHIO» HO OOOCHOBaHMSI IIArOB PELICHUS HEJOCTATOYHBI (€C yMEHHE OOOCHOBBIBATH PACCYKIIEHHUS HE SBISIOCH
CHEeLUATIbHBIM O0BEKTOM IPOBEPKH);
JIOMYIIIEHA O/IHA OIIMOKA WM JBAa-TPH HEAOUETA B BHIKIIAIKAX, PUCYHKAX, YepTeKax WM rpadukax (eciau 3Tv BUIbI pabOThI HE SIBISUTUCH CHIEHATBHBIM
00BEKTOM TPOBEPKH).
OT1meTka «3» CTaBUTCS, €CIIU:
JOMyIIeHbl Ooyiee oaHA OMMOKH WM Ooyiee ABYX-TPEX HEMOYETOB B BBHIKJIAQJKAX, YEpPTekKax WIM Trpadukax, HO YYalIUHCS BIaaeeT
00s13aTeTbHBIMU YMEHUSIMH 110 TIPOBEPSIEMON TEME;
OTtMmeTKa «2» CTaBUTCS, €CIIN:
JIOMYIIIEHBI CYIIECTBEHHBIE OIMOKH, TOKA3aBIINeE, YTO YJAIIUHCS HE BIaeeT 00s3aTeIbHble YMEHUSIMH M0 JAHHOW TeME B MOJIHON Mepe;
YuuTens MOKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIN OTBET HA BONIPOC WM OPUTHHAIBFHOE PEIICHUE 33a/1a4l, KOTOPBhIE CBUACTEILCTBYIOT O
BBICOKOM MaTeMaTHYECKOM Pa3BUTHH 00YYaIOIIErocs; 3a pelieHrne 6osee CI0KHOM 3a/1auil I OTBET Ha 0oJiee CII0KHBIN BOMPOC, MPEII0KEHHBIE
00y4JaroemMycst IOMOJIHUTEIBHO TTOCIIE BBHITTOJIHEHHUS UM KaKUX-JTM0O0 IPYruX 3aJaHui.
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HNuTepHeT — pecypcebl:
Canumut 013 yuawuxca:
1) UnrepaktuBHblil yueOHMK. Maremaruka 9 kiacc. [IpaBuia, 3agauun, npumMepst hitp://www.matematika-na.ru
2) Dummkionenus s gereir  http://the800.info/yentsiklopediya-dlya-detey-matematika
3) Dunumkioneaus mo maremaruke http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/MATEMATIKA.html
4) CrpaBOYHHUK 110 MaTeMaTHKe IS IIKOJAbHUKOB Nitp://www.resolventa.ru/demo/demomath.htm
5) Maremaruka on-naiin  http://uchit.rastu.ru
Caumul Ona yuumena:
1) Ilencoser, matemaruka http://pedsovet.su/load/135
2) Yuwurensckuii mopran. Maremaruka http://www.uchportal.ru/load/28
3) Vpoku. [las yuuTens MaTreMaTHKH, ainreOpsl, reomeTpun http://www.uroki.net/docmat.htm
4) Buneoypoku mno maremaruke — 9 kiace , UROKIMATEMAIKI.RU
5) DneKkTpoHHBIN YICOHUK
6) DnexTpoHHOE Mocodue. MaTemaTuka, MoypoYHbIe MIaHbl 7-9 Kiaacchl. M31aTenbCTBO « YUUTEIbY
7) Tpenaxep no marematrke K yueOHuky H. 5. Bunenkuna u np. U3narenbctBo « DK3aMeH»
Texnnueckoe o0ecnieyeHue 00pa3oBaTeIbHOIO NpoLecca
MatepuajbHoe o0ecniedyeHue KAOUHETOB:
- MYJIbTUMEIUNHBINA KOMIIBIOTED;
- IPOEKTOP;
- 9KpaH;
- HHTEPHET.
IIporpammHoe obecneueHue:
- onieparronnas cuctema Windows 98/Me(2000/XP);
- TeKCTOBBIH pegakrop MS Word.
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