


HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ydeOHOTO Tpeamera reometpun 11 kmacca o0meoOpa3oBaTebHON MIKOIBI COCTaBiieHa K yuyeOHuky «I'eomerpust 10-11». Yuebuuk
nox pen. JI.C.Aranacsna. Pabouast mporpaMma KOHKPETU3UPYET COJEpKaHWE MPEAMETHBIX TeM 00pa30BaTEeIbHOIO CTaHIApTa M JIAeT paclpesielieHue y4eOHbIX
9acoB 10 pazjeniaM Kypcea. TeMaTindeckoe MmIaHnpOBaHKE 10 TEOMETPUH COCTABIICHO:

- Ha OCHOBE (hesrepaIbHOr0 KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHIapTa cpeHero (TIoaHoro) o0mero oopa3oBaHus,

- IPUMEPHOW MPOrpaMMBbl MO MAaTEMaTHKE OCHOBHOTO 00Imero oOpa3oBaHUs, C y4eTOM TpeOOBaHHMH K OCHAIIEHUIO 00pa30BaTENLHOTO Ipolecca B

COOTBETCTBUH C COACPKAHNEM HAIIOJTHCHU A y‘~I€6HBIX MpeaAMETOB KOMIIOHCHTA IrOCYJapCTBECHHOI'O CTaHAApTa O6HIGFO O6pa3OBaHI/I$I,

Pabouast mporpaMMa BBINOJHSET 1B€ OCHOBHbIE PYHKIINH!

Hugpopmayuonno-memoouueckasa HyHKIusS NO3BOJISIET BCEM yJaCTHHKAM 0Opa30BaTEIbHOrO Mpoliecca MOJyYUTh MPEICTABICHUE O LIETSAX, COJIep:KaHUH,
oOuieil crparerun 00y4deHusl, BOCIIUTAHUS U Pa3BUTHUS yJalllUXCsl CPEACTBAMM JAHHOTO yueOHOTO MpeaMeTa.

Opzanuzayuonno-naanupyroujana GyHKINs MpeaycMaTpUBaeT BbIJCIEHUE ATANOB 00y4eHHUs, CTPYKTYpHUpOBaHHe yueOHOTo MaTepuania, ONpeesieHue ero
KOJIMYECTBEHHBIX M KAueCTBEHHBIX XapaKTEpUCTUK Ha Ka)XJOM M3 ATAloB, B TOM 4YHCIE ISl COJEPKATEIbHOTO HAMOJHEHHS MPOMEXKYTOYHOM aTTecTaluu
yUaIXxcs.

I'eomeTpusi — OauMH M3 BaXHEWIIMX KOMIIOHEHTOB MAaTeMaTHMUECKOTo OOpa3oBaHMs, HeoOXoaumas i NPHOOpEeTEeHUS KOHKPETHBIX 3HAHUH O
MPOCTPAHCTBE U NPAKTHUECKH 3HAYUMBIX YMEHHH, (OpMHpOBaHHS s3bIKa ONMUCAHHUS OOBEKTOB OKPYKAIOIIErO0 MHUpA, JUIA Pa3BUTUS MPOCTPAHCTBEHHOIO

BOOOpaXeHHS M WHTYWULUH, MATEMaTHUYECKON KyJIbTyphl, ISl ACTETUYECKOTO BOCIUTAHUS ydamuxca. M3ydeHue reoMeTpuum BHOCHT BKJIaJ B pa3BUTHE
JIOTUYECKOTO MBIILIEHHS, B OPMHUPOBAHUE MOHATHUS T0KA3aTEIbCTBA.

O01mas XapaKkTepUCTHKA YVYe0HOro nmpeamMera

[Ipu u3yuenuu Kypca MaTeMaTHKU Ha 6a30BOM ypOBHE MPOI0JKACTCS U MOJy4aeT pa3BUTHE coJiepKaTelbHas TuHust: «I eomempusy. B pamkax ykazaHHOU
COJIep>KaTeIbHOM JIMHUU PEUIaOTCs CIEAYIONUE 3a1a4H:
- U3y4EeHHE CBOWCTB MPOCTPAHCTBEHHBIX Tell,

- (1)OpMI/IpOBaHI/IC YMCEHUSA IIPUMCHATD IOJIYUCHHDBIC 3HAHUA U PCHICHUS IPAKTUYCCKUX 3a/a4.

Hen:
N3ydeHne MaTeMaTHKHU B CTaplIeil mkoyie Ha 6a30BOM ypOBHE HAIMIPABJICHO HA TOCTHIKEHUE CIEAYIOITNX IENIeH:



e ¢opMupoBaHHe NMPeACTABIEHHIT 0 MAaTEMATHKE KaK YHUBEPCAIHLHOM S3BIKE HAYKH, CPEACTBE MOACTUPOBAHUS SBJICHHUIA M MPOLIECCOB, 00 UICSX M METOAaX
MAaTEMaTHKU;

¢ pa3BHUTHE JIOTHYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPAKCHHUSI, AITOPUTMUYECKON KYIbTYPhl, KPUTHYHOCTH MBIILICHUS HA YPOBHE, HEOOX0IMMOM
JUTs OOYYEHHUS B BBICIICH IITKOJIC TIO COOTBETCTBYIOIIEH CIEIUAIBEHOCTH, B OYAyIIeH MPoPecCUOHATBLHOM NesITeILHOCTH,

e OBJIAJleHHEe MATEMATHYECKUMH 3HAHUSIMM U YMEHMSIMH, HEOOXOJIMMBIMU B TIOBCEAHEBHOMW >KU3HM, UISI M3YYEHHUS IIKOJBHBIX €CTECTBEHHOHAYYHBIX
JTUCIMILTAH Ha 0230BOM YPOBHE, JJIs TIOJTYyISHHS 00pa30BaHMs B 00JACTIX, HE TPEOYIONINX YIITYOJICHHOW MaTeMAaTUYECKOM 110 ATOTOBKY;

e BOCHUTAHME CPEJICTBAMH MAaTEMATHUKH KYJIbTYpPbl JUYHOCTU: OTHOIICHHUS] K MaT€MAaTUKE KaK YacTU OOIIEYETIOBEUYECKON KyIbTYphl: 3HAKOMCTBO C UCTOPHUEH
pa3BHUTHS MaTEMAaTHKH, BOJIOIMEH MAaTEMAaTHICCKIX UICeH, TOHMMAaHUS 3HAYUMOCTH MAaTEMATHKH JIJIsI OOIIECTBEHHOTO Iporpecca.

Oﬁmeyqeﬁnue YmMeHusl, HABbIKH U CIocoobI ACATCIBbHOCTH

B xone ocBoeHust conepikaHusi T€OMETPUUECKOTO OOpa30BaHMs ydalllMecs OBJIAJEBAIOT Pa3HOOOpPa3HBIMU CHOCOOAMM JESTENbHOCTH, IMPHOOpPETAIoT U
COBEPILIEHCTBYIOT OIIBIT:

-TIOCTPOCHUS M HCCIICIOBAHUS MaTEMAaTHIECKUX MOJICIICH TSl OTIMCAHMSI M PEIICHUS TIPUKIIATHBIX 3314, 3a/1a4 U3 CMEKHBIX JTUCITUILTHH;

-BBITIOJTHEHUS M1 CAMOCTOSITEIIHHOTO COCTABIICHHS AITOPUTMUYECKHX MTPEIMTUCAHNN ¥ HHCTPYKIIMKA HAa MaTEMAaTHIeCKOM MaTepHare;

- BBITIOJTHEHUS PACUETOB MPAKTUIECKOTO XapaKTepa;

-MCIOJIb30BaHUS MaTeMaTHYECKUX (DOPMYIT U CAMOCTOSATENBHOIO COCTaBIEHUS (GOPMYII HA OCHOBE 0000ILIEHNS YACTHBIX CIIy4aeB U SKCIIEPUMEHTA;

-CaMOCTOSITeNIbHOM pabOThl C HCTOYHUKAMHU UH(POPMALIUU, 000OIIEHHS U CHCTEMATU3AIH MTOTyYeHHON HH(POPMAIK, HHTETPUPOBAHUS €€ B IMUHBIN OIBIT;

-MIPOBEACHUS JIOKA3aTENbHBIX PACCYXACHUN, JIOrMYeCKOro OOOCHOBAHMS BBIBOJOB, pA3JIMYEHMsI JIOKA3aHHBIX U HENOKa3aHHBIX YTBEPKACHUM,
apryMEeHTHPOBAHHBIX U IMOLMOHAILHO YOS IUTENbHBIX CYKICHHIA;

-CaMOCTOSITENIbHOM M KOJUIEKTUBHOW JAESTEIbHOCTH, BKIIIOUEHHS CBOMX DPE3YyJIbTaTOB B PE3yJbTaThl pabOThl TPYIIBI, COOTHECEHHE CBOEr0 MHEHHS C
MHEHHUEM JIPYIrUX YYaCTHUKOB y4eOHOTO KOJJIEKTHBA U MHEHHEM aBTOPUTETHBIX HICTOYHUKOB.

Mecto npeamera B heaepaabLHOM 0a3MCHOM YYEOHOM ILJIAHE

CornacHo denepanpHOMY Oa3UCHOMY yueOHOMY IIaHy JUisi 0Opa3oBaTeNbHbIX yupexaeHuii Poccuiickoit @enepanny Ha U3ydeHUE T€OMETPHUH Ha CTYNEeHU
cpenHero o0rero oopazoBaHus OTBOAUTCS 2 4 B Henento B 11 kiacce unu 68 4acos.

[Tpu uzyuenun yuebHoro kypca 11 kimacca KOHTPOJIb OCYIIECTBIISETCS B BHJIE CAMOCTOSITENLHBIX Pab0T, MICHMEHHBIX TECTOB, MATEMAaTHYECKUX JUKTAHTOB
[0 TeM€ YPOKa, KOHTPOJBHBIX paboT 1Mo pazjienaM yuyeOHuKa. Bcero 7 KOHTpOIBHBIX padoT.

Kypc 11 knacca sBisieTcst 3akaHYMBAIOIINM 3BEHOM B M3YYEHUHU CTepeoMeTpuu. B TedeHue roja ydaiuecs: OyayT MpoAoJbKaTh HAKallINBaTh T€OMETPUUECKUE

3HAHUS U YMEHUs, U3y4aTh CBOICTBAa reOMeTprUUecKiX (UTYp B MPOCTPAHCTBE, pellasi 3a/1a4M 10 CTEPEOMETPHUH, PA3BUBAThH JIOTHYECKOE MBIIILICHHUE.

PaGouas mporpaMmMa cocTaBiieHa ¢ y4eTOM ypoBHEBOU nuddepeHnumanuu o0ydeHust ¥ TOTPeOHOCTEN yJamuxcsi B MOJIyYeHUN 3HAHUM, HEOOXOTUMBIX IS
MOCTYIJICHUS B BY3bI.



HopMaTHBHBIE IOKYMEHTbI, 00€CIIeYHBAIIINE PEAJTH3AIMI0 IPOrPAMMBI

Pabouas nporpaMma cocraBiieHa Ha OCHOBE (heIepalibHOr0 KOMIIOHEHTA TOCYIapCTBEHHOTO CTaHAapTa CPEJHEro 00Iero 00pa3oBaHusl.
JlanHas paboyasi mporpaMma peai3yeTcsi Ha OCHOBE CIISIYIOIINX JOKYMEHTOB:

3akon P® «O6 obpazoBanum», Bectauk oopazosanwms, 2004, Nel12
[Tporpammel st 001I€00pa30BaTEIBHBIX KO, THMHA3M, uiieeB. Matemaruka. «Jpoday. 2006r.
OO0s13aTeNbHBIN MEHIMYM COJICPXKaHUs CpeaHero (MoJIHOTOo) obmiero oopasosanwus mo maremaruke. (IIpukas MO ot 19.05.98 Nel1276).

TPEBOBAHMUA K YPOBHIO
HOJATI'OTOBKH BbITYCKHUKOB

B pezynemame usyuenusn ceomempuu Ha 6az060m ypoeHe Y4EeHUK 001IHCEH

3HATL/MIOHUMATDL

3HAYCHHE MATEeMAaTHYEeCKOW HAyKW JJIA PEIICHHS 3a/]a4, BO3HUKAIONIUX B TEOPHH W MPAKTUKE; IMHUPOTY M B TO K€ BPEMs OTPAHUUYECHHOCTh MPUMEHEHUS
MaTeMaTHYEeCKMX METOJIOB K aHATIM3Y M MCCIICIOBAHUIO MPOIIECCOB U SABJICHUHN B IPUPOJIEC U OOIIECTRE;

3HAYCHHE MPAKTUKN U BOITPOCOB, BOZHUKAIOIIUX B CAMOM MaTeMaTHKe NIl (GOPMHUPOBAHMS M PA3BUTHS MAaTEMaTHUECKON HAYKH; UCTOPHIO PA3BUT US MOHATHUS
YHUCIIa, CO3/IaHUsI MAaTEMaTHIECKOTO aHAIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPHH;

YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKH MAaTEMaTHYECKUX PACCYKICHUH, UX MPUMEHUMOCTB BO BCEX 00IaCTIX YEIOBEUYECKOU IEeITEIbHOCTH;

yMeThb

pacrno3HaBaTh Ha YepTexkax U MOJENSIX MPOCTPAHCTBEHHBIE (DOPMbI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUAMU, H300PKEHUAMU;

OTHCHIBATh B3AUMHOE PACIIOJIOKEHUE MPSAMBIX U TIOCKOCTEH B IPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOCHUS 00 IMOM PACHOIONCEHUU,
aHAJIM3UPOBATH B MPOCTEHUIINX CIIy4asX B3aUMHOE PACIOJIOKEHHE O0BEKTOB B IPOCTPAHCTBE;

n300paxxaThb OCHOBHbIE MHOTOTPAHHUKH U KPYIJIbIE TEJIa; BBIIOIHATH YEPTEKHU MO YCIOBUSAM 3a/1a4;

cmpoums npocmetiuiue cevenus Kyoa, npusmvl, NUPAMUObL;

pelarh MIaHUMETPUYECKUE U IPOCTEHIINEe CTepEOMETPHUUECKHE 3a/1a4K Ha HAX0XKICHUE TeOMETPUIECKIX BEeIHMYMH (JJIUH, YTIIO0B, MJIoMaieH, 00beMOB);
WCII0JIb30BATh MIPH PEIICHUU CTEPEOMETPUUECKHX 3a]au UIAHUMETPUUECKHE (PAKThl U METOJIbL;

IIPOBOJUTH JI0KA3aTEJIbHBIE PACCYKIAEHUsS B XO/I€ PELLICHUS 3a/1a4;

HCIIO0JIL30BATH NPHOOPETEHHbIC 3HAHNSA U YMEHHSA B IPAKTHYCCKOM 1esITeIbHOCTH M MOBCeHCBHOM KM3HH IS

ucclieIoBaHus (MOJICIMPOBAHMS) HECIOXKHBIX IPAKTUYECKUX CUTYallUl Ha OCHOBE M3YUEHHBIX (POPMYJ U CBOICTB (uUryp;

BBIUMCIIEHUS OOBEMOB M IUIOIIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJN MPH PEIIEHUH TNPaKTHMYECKHX 3ajjay, MCIOJIb3Yysl MpPU HEOOXOIUMOCTH
CIPAaBOYHHUKH M BBIUMCIIUTENIbHBIE YCTPOICTBA.



1)

2)

3)

4)

PexoMeHIanyuu nmo oneHKe 3SHAHUHA W YMEHU
vYaluxcs no MareMarTnke.

Conepxkanue 1 00beM MaTepHalia, MoJIeKAIIETo MTPOBEPKE, OnpeaenseTcs mporpaMMmoi. [lpu mpoBepke yCBOSHUSI MaTepraia Hy)KHO BBISIBIISATh
MOJIHOTY, MPOYHOCTh YCBOCHUS YUAIIUMUCS TEOPUU U YMEHHS IPUMEHSTH €€ Ha MIPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaI[HsX.

OcHoBHBIMH (hOpMaMH TIPOBEPKH 3HAHWM U YMEHUN yUAIIUXCS TI0 MAaTEMATHKE SBISIFOTCS MMChbMEHHBIC KOHTPOJIbHBIE paObOThI, CAMOCTOSTEIILHBIC
paboThI, KOHTPOJIb 3HAHU B (POpPME TeCTa U yCTHBIN orpoc. [Ipu olleHKe MMCHhMEHHBIX U YCTHBIX OTBETOB YYUTEIb B IIEPBYIO OYEPEb YIUTHIBACT
MOKa3aHHbIC YYAIIUMHUCS 3HaHUS U yMeHus. OIeHKa 3aBUCUT TaKXKE OT HAJTUYHS M XapakTepa MOrpelrHOCTeH, JOMYIICHHBIX YUalTuMHUCS.

[Tpu onieHKe 3HAHUH, YMCHHI M HaBBIKOB YYAIIUXCS CICAYET YIUTHIBATh BCE OMIMOKH (TpyOBIe U HETpyObIe) U HETOUETHI.

3.1. I'py0bIMH CHUTAIOTCH OLINOKU:

- HE3HAHUE OMpPE/ICTICHUsI OCHOBHBIX TOHSATHH, 3aKOHOB, TIPABHJI, OCHOBHBIX TOJIOKEHHUI TeOpUH, He3HAHUE POpMYJ, OOIIECTPUHSITHIX CHMBOJIOB
0003HaUYECHMI BEJIMYWH, SAMHUI] UX U3MEPECHUS;

- HE3HAHWE HAUMEHOBAHUM €IMHUI] U3MEPECHHUS;

- HEYMEHUE BBIJICIIUTh B OTBETE IJIABHOE;

- HEYMEHHE TPUMECHSTh 3HAHHS, AJITOPUTMBI JUTS PEIICHUS 3a/1a4;

- HEYMEHHE JIeJIaTh BBIBOJIBI M 0000IIICHNS,

- HEYMCHHE YUTATh U CTPOUTH IPaHKH;

- HEYMEHUE T0JIh30BATHCS MEPBOMCTOYHUKAMU, YICOHMKOM U CITPABOYHUKAMU;
- MOTEPs] KOPHS WA COXPAaHEHUE IMMOCTOPOHHETr0 KOPHS;

- oTOpackIiBaHuEe 0€3 0OBSICHEHHUI OJTHOTO U3 HUX;

- pPaBHO3HAYHBIC UM OIIIHOKH;

- BBLIYMCIIATEILHBIE OIIMOKH, €CIIM OHH HE ABJISTIOTCS OIMCKOI;

- JIOTHYECKHE OIINOKH.

3.2. K HerpyObIM omm0Kam ciieyeT OTHECTH:
- HETOYHOCTH (POPMYIUPOBOK, ONIPEICICHU, TOHITUN, TEOPHIi, BbI3BaHHASI HEMOJHOTOM OXBaTa OCHOBHBIX MIPU3HAKOB OIPEAEISIEMOr0 MOHATHS
WJIM 3aMEHOM OJIHOTO - IBYX M3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;
- HETOYHOCTbH Irpaduka;
- HEpalMOHANBHBI METOJl pEelIeHMs 3aJaud WM HEAOCTATOYHO MpPOJYMAaHHBIN IJIaH OTBETa (HAapyIIEHWE JIOTUKH, MOJMEHa OTIENIbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTENICHHBIMHU );
- HepalMOHAIbHBIE METOABI PA0OTHI CO CIIPABOYHOM U IPYTOM JIUTEPATYpPOit;
- HEYMEHHUE pellaTh 3aJa4u, BBIMOIHITH 3a/1aHus B 0OIIIEM BUIE.
3.3. HepoueramMu sABIISIIOTCS:
- HepalMoHAIbHbBIE MPUEMBbI BEHIYUCIECHUN U TPE0Opa30BaHMIA;
- HeOpeKHOe BBHITIOJTHEHHE 3aMuceil, YepTekei, cxem, rpaduKoB.
I'panuna mMexay ommOKaMu U HEAOYeTaMH SIBISIETCSl B HEKOTOpPOU cremeHH ycinoBHOU. Ilpu omHuMX 00CTOSATENbCTBaX MOMYIICHHAS YYallUMUCS
MOTPEIIHOCTh MOKET PACCMATPUBATHLCS YUUTENIEM Kak OMIMOKa, B IPyroe BpeMsl U MPH IPYTUX 0OCTOATEIHCTBAX — KaK HEJOYET.
3agaHus A1 YCTHOTO M MUCbMEHHOTO OMpOCca YYalIuXCs COCTOST U3 TEOPETUUECKUX BOIIPOCOB U 3a/1ay.



OTBeT Ha TEOPETUUECKUH BOIPOC CUUTACTCS OE3yNpPEUYHBIM, €CIH 10 CBOEMY COJACP)KaHUIO TOJHOCTBIO COOTBETCTBYET BOIPOCY, COICPIKHUT BCE
HEO0OXOIUMBIC TeopeTHdeckre (akThl W OOOCHOBAHHBIC BHIBOJBI, a €r0 HM3JI0)KCHHE M MHUCHMEHHAs 3allMCh MAaTEMaTHYECKH TPAMOTHBI M OTIHYAOTC S
MOCIIEIOBATEIBHOCTHIO U AKKYPATHOCTBIO.

Pemenne 3amaum cumrTaercs OE3yNpEYHBIM, €CJIM TMPABUIBLHO BBIOpaH CMOCO0 peIICHHS, CaMO pEIIEHUE COMPOBOXKAACTCS HEOOXOAUMBIMHU
00BSICHEHUSIMU, BEPHO BBITIOJIHEHBI HY)KHBIC BBIYMCIICHHS U PEoOpa30BaHMsI, ITOJIydeH BEPHBIN OTBET, MOCIICIOBATEIIEHO M aKKYPaTHO 3alHCAaHO PEICHUE.

5) OreHka OTBeTa y4alierocs npyu yCTHOM U MMCbMEHHOM OTPOCE MPOBOAUTCS MO MSATHOAIIILHOM CHCTEME, T.€. 32 OTBET BBICTABIISACTCS OJIHA U3 OTMETOK:
1 (r10x0), 2 (HEYIOBIETBOPUTEIIBHO), 3 (YIOBIETBOPUTEIHHO), 4 (XOpOIIO), 5 (OTJIMYHO).
6) Yunureab MOXKET HOBEICUTH OTMCTKY 3a OpI/IFI/IHaJH)HI)II\/JI OTBCT Ha BOIIPOC WJIM OPUTHMHAJIBHOC PCHICHUC 3aJa4r, KOTOPBIC CBUACTCILCTBYIOT O BEICOKOM

MaTeMaTU4eCKOM DPAa3BUTHM Y4YaIllerocs; 3a pelleHue Oojee CIO0XHOHM 3aJaud WM OTBET Ha 0ojiee CIIOXKHBIM BOIPOC, MPEUIOKEHHbBIE ydalleMmycs
JOTIOJIHATENBHO ITOCJIE BBINIOJHEHUS UM 3aaHUI.

7) HtoroBoe oTMeTku (3a TeMy, 4E€TBEPTh, KypPC) BBICTABIISIFOTCS MO COCTOSIHMIO 3HAHUN Ha KOHEIl ATarna oOy4yeHHUs C y4EeTOM TEKYIHUX OTMETOK, T.€.
YETBEPTHBIE OLICHKH BBICTABJISIOTCS KaK cpe/iHee apu(MeTHIecKoe MUCbMEHHBIX padoT.

1. OneHka NMCbMEHHBIX KOHTPOJILHBIX PadoT 00y4YaloUIMXCcs 10 MaTeMaTHKe.

Omeem ouenueaemcsa OmmemrKou «5», eciu:
» paboTa BHITIOJIHEHA ITOJTHOCTHIO;
» B JIOTHYECKHUX PACCYXJICHHUIX U 000CHOBAHUHU PEUICHHUS HET MTPOOCIIOB U OMIHOOK;
» B PCIICHHHM HET MaTEeMaTWYECKUX OIIMOOK (BO3MOJXKHA OJHA HETOYHOCTh, OTIHMCKA, KOTOpas HE SBISIETCS CIEICTBHEM HE3HAHUWS WJIM HETIOHHMMAaHU S
y4eOHOT0 MaTepuana).
Ommemka «4» cmasumcs 6 c1e0youux cayuanx:
» paboTa BBITNIOJIHEHA TOJIHOCTHIO, HO OOOCHOBAaHUS IIAroB PEIICHUS HEJOCTAaTOYHBI (€CIIM YMEHHE OOOCHOBBIBATH PACCYKICHHUS HE SBISUIOCH
CHEIUaIbHBIM 00BEKTOM MTPOBEPKH );
» JIONyIIEHBI OJIHA OIMIMOKA WJIM €CTh JIBa — TPH HEA0YETa B BBIKJIAJKAX, PUCYHKAX, YePTEKax WU rpadukax (€Ciu 3TH BHJbI padOT HE SABISIIHCH
CHeIUaIbHBIM 00BEKTOM IPOBEPKH ).
Ommemka «3» cmasumca, eciu:
» JIoNyIeHO OoJjiee OJHOWM OIMOKM WM OoJiee JBYX — TpeX HEIOYETOB B BBIKJIAJKAX, YepTekax WM Tpadukax, HO OOydaromuics oOiamaet
00s3aTeNbHBIMU YMEHUSAMH I10 TIPOBEPSIEMOM TEME.
Ommemka «2» cmagumces, ecinu:
» JIOTYILEHBI CYIIECTBEHHBIC ONIMOKH, MIOKa3aBIIIKe, YTO 00yJaroImuiics He o0maaaeT 00s3aTeIbHBIMA YMEHHUSIMH 110 JJAHHOM TEME B TIOJTHOW Mepe.
Ommemka «1» cmasumces, eciu:
» paboTa moka3ajia MOJHOE OTCYTCTBHE y OOy4arolierocsi o0s3aTebHBIX 3HAHUN M YMEHHH MO MPOBEPSIEMOW TEME WIIM 3HAYMUTENbHAs YacTh PabOThI
BBITIOJTHEHA HE CAMOCTOSTEIHHO.

Y4auTenb MOXKET IIOBBICUTH OTMCTKY 3a OpHrHHaHLHLIﬁ OTBCT Ha BOIIPOC WJIN OPUTHUHAJIIBHOC PCHICHUC 3aa4U, KOTOPBIC CBUACTCIILCTBYIOT O BBICOKOM
MaTEMaTU4CCKOM pa3BUTUU 06yqa101ueroc;{; 3a pCUICHUC 0oJiee CII0XKHOM 3aJa4y 1K OTBCT Ha 0oJ1ee CIIOXKHBIH BOIIPOC, TPCATIOKCHHBIC 06}”{8.}0]_]_1 EMYCia
JOIIOJITHUTCIIBHO MOCJIC BBIIIOJIHCHUS UM KaKuX-1100 APYrux 3aJIaHUI.



Z.OHeHKa YCTHBIX OTBETOB Oﬁy‘lalOIIII/IXCH mo MaTeMaTHKeE.

Omeem oyenugaemca Ommemko «5», eciu y4eHuK:

» TIOJIHO PacKpbUI COJepKaHNe MaTeprana B 00beMe, MPeyCMOTPEHHOM IPOrpaMMOi U Y4eOHUKOM;

» W3JIOKWJ Marepuajl TPaMOTHBIM SI3BIKOM, TOYHO HCHOJB3YysS MATEeMAaTHYECKYI0 TEPMUHOJIOTHIO M CHMBOJHKY, B ONIPEACICHHOHN JIOTHYEeCKOH
IIOCJIEOBATEILHOCTH;

» TIPaBWJIBHO BBITIOJIHWJ PUCYHKH, YEPTEKH, rpauKH, COMYTCTBYIOIINE OTBETY;

» TI0Ka3ajl yMEHHE WILTFOCTPHPOBATH TEOPHUIO KOHKPETHBIMU MPUMEPAMH, IPUMEHSTh €€ B HOBOW CHTYallM TP BBITIOJHEHUH MPAKTHUECKOTO 33 JaHHU 5T;

» TIPOJIEMOHCTPUPOBAN 3HAHHE TEOPUU paHEe MU3YYEHHBIX COIMYTCTBYIOIIUX T€M, C(HOPMUPOBAHHOCTh M YCTOWYMBOCTH HCIOJB3YEMBIX MPH OTBETE
YMEHUH U HABBIKOB;

» 0TBEYAJ] CaMOCTOSITEIbHO, 0€3 HAaBOASAIINX BOTIPOCOB YUUTEIIS;

» BO3MOXHBI OJTHA — JIB€ HETOYHOCTH IPH OCBEIICHHWE BTOPOCTETICHHBIX BOTPOCOB WJIM B BBIKJIAJKaX, KOTOpPBIE YYEHHK JIETKO HCIPABHI TMOCTE
3aMEYaHUs yYUTEIS.

Omeem oyernuesaemcsa OMMEMKOU «4», ecau ydoaﬂemeopﬂem 6 OCHO6HOM mpeﬁoeauuﬂm Ha OUEHKy «5», HO npu 5mom umeem OOUH U3 HEOOCMAMKO8:
» B U3JI0KEHHH JOIIYHICHBL HeOOJIBIIINE HpO6€J’II)I, HC MCKAa3UBIICE MATEMATHYCCKOC COACPKAHUEC OTBETA,
> AOIMYIICHBI OAWH — ABA HEA0YCTA IIPHU OCBCIICHUN OCHOBHOI'O COACPKAHNA OTBCTA, UCITPABJIICHHBIC ITOCJIC 3aMCYAHUS YUUTCIIA,
> JAOIMYIICHBI OoIIMOKa WM OoJice JABYX HEOOYCTOB IIPHM OCBCHICHWH BTOPOCTCIICHHBLIX BOIIPOCOB HWJIM B BBIKJIIaJKax, JICTKO HCIIPABJICHHBLIC ITOCJIC
3aMCYaHUs YUUTCIIA.

Ommemka «3» cmasumcs 6 C1e0yIuux caydanx:

» HEIOJIHO PACKPBITO COAEpIKaHUe MaTepuala (CoJep KaHue U3JI0KEHO (parMeHTapHO, He BCET/ia MOCIeI0BATEeNIbHO), HO MOKa3aHO OO0IIee MOHNMaHKEe
BOIIPOCAa M MPOJEMOHCTPUPOBAHBI yYMEHUS, JOCTATOYHBIE JJIsl YCBOCGHHs NpOrpaMMHOro matepuana (ompeneneHbl «TpeboBaHMsIMH K MaTeMaTHUECKOMN
MOATOTOBKE y4YaIIMXCS» B HACTOSIICH MpOrpaMMe Mo MaTeMaTuKe);

» HMEJKCh 3aTPYAHCHUS WIH JOMYIICHbI OIIMOKU B ONPEICICHHM MaTeMaTHYeCKOH TEPMHUHOJIOTHH, YEePTEkKaX, BBIKJIAJKaX, UCIPABICHHBIC MMOCIE
HECKOJIbKUX HaBOSIIUX BOIPOCOB YUUTES;

» YYCHUK HE CIPABHJICS C IPUMEHCHHEM TEOPUH B HOBOM CHUTYallUU IPH BBIMOJHCHUU NMPAKTHYECKOTO 3a/IaHUS, HO BBITIOJIHUI 3a/1aHuUs 0053aTe)Ib HOTO
YPOBHSI CII0HOCTH 10 JJAHHOU TEME;

» TpH JI0OCTATOYHOM 3HAHMU TEOPETUYECKOTo MaTepralia BhISBICHA HEIOCTATOYHAS C(DOPMHUPOBAHHOCTh OCHOBHBIX YMECHUH M HABBIKOB.

Ommemka «2» cmasumces @ c1e0yloumux cayuanx:

» HE pacKpbITO OCHOBHOE CO/IepKaHue ydeOHOTO Marepuara;

» O00HapY)XCHO HE3HAHUE YUCHHUKOM OOJIbIICH MM HanOoJiee BAXKHOW YaCcTH YYCOHOTO MaTepuana;

> JIOTYIEHBI OIIMOKK B ONPEICICHUM TMOHITUH, TMPU HCIOJIb30BAaHUM MATEMAaTHYECKOM TEPMHHOJIOTHH, B PHCYHKaX, YepTexax Wid rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJICHBI MTOCIIE HECKOJIBKUX HABOISALIUX BOIPOCOB YUUTEIS.



Ommemka «1» cmasumces, eciu:
> y‘-IeHI/IK O6Hapy)KI/IJI IIOJIHOC HE3HAHHUC U HCIIOHMMAHUEC I/I3y'-IaCMOI‘O yqe6H0r0 MaTepI/Iana UM HE CMOI' OTBECTUTh HM HaA OJAWH H3 ITIOCTABJICHHBIX

BOIIPOCOB 10 U3yUYEHHOMY MaTepuaiy.

11 kaace

Pacnpeesienne H3y4eHUs TeM MPOrPaAMMBbL.
(68 uacos)

1. Meton koopauHaT B npocrpaHcTBe. CKajisipHoe npou3BeaeHne BeKTopoB (17 uacos).
»  JlekapTOBBI KOOPJMHATHI B TIpocTpaHcTBe. DopMyra pacCTOSIHAS MEXKIY IBYMsI TOUKaMU. Ypasnenus cghepuvl u naockocmu. Popmyna paccmosHus
0Om MOUYKU 00 NAOCKOCMU.

> Bexropsl. Yron mexny Bekropamu. Koopaunatel BekTopa. CkanasipHOE MPOU3BEIEHUE BEKTOPOB. /IIIMHA BEKTOpA B KOOPAUHATAX, YTOJI MEXITY

BCKTOpaMH B KOOpAWHATaXx. KOJ'IJ'II/IHeapHBIe BCKTOPbI, KOJNIMHCAPHOCTH BEKTOPOB B KOOPpAWHATAX.
2. ummHap, koHyc, map (19 uac).

> Hununanap u konyc. Yceuennwiti konyc. OCHOBaHHE, BbICOTa, O0KOBasi IOBEPXHOCTh, 00pasytolas, pa3BepTka. Ocesbie ceuenus u ceueHus

napanieibHvle 0CHOBAHUIO.
> Hap u cdepa, ux cedeHus, KkacamenbHas NIOCKOCMb K cgepe.

3. Oo0bembl Tea. (21 gac).

> Tonsmue 06 obveme mena. OmuoweHue 06vLeMo8 NOOOOHBIX Meil.
> ®opmyiel 00beMa Ky0a, IPSIMOYTOJIBHOTO Mapajlielieue i, Mpu3Mbl, HWIHHApa. Dopmyiibl 00beMa MUpaMHJIbI U KOHYCA.

»  DopMyIsl TUIOMIAIU TOBEPXHOCTEN IIMIIMHAPA U KoHyca. DopMyIbl 00beMa Imapa u Iiomanm cheps.

4. TloBtopenue. Pemenue 3aaau (11 yacos).

KajgenaapHo-teMaTnueckoe IJAHNPOBaHME 0230BOro H3VYeHHs1 YUeOHOro MarepuaJja no reomerpun 11 kjiacca




TpeboBaHMs K YPOBHIO IIOJTOTOBKH y4aIUXCA
Ne m\nm [ara Tema ypoxka DJIEMEHTHI COJIep KaHus 3ajanue Ha Tun
TJ1aH \ dakr JIOM 3HaTh VYmeth ypoka
1 2 3 4 5 6 7 8
. Meroa koopauHat B nnpocTpancTBe. CKajisipHOe Npon3BeeHNe BEKTOPOB. — 17 yacoB
11 Bexrtopsl B npoctpancTBe. | OnpeneneHus AIUHbI 81, nm.42-43, 3HaTh MOHATHUS YMeTh 10Ka3bIBaTh Ypok
BEKTOPA, KOJUIMHEAPHBIX Ne403, BEKTOPA, JJINHBI KOJUIMHEApHOCTh U N3y4YeHUs
BEKTOPOB, PaBHBIX Ne407 (a,B,m) BEKTOPA, PaBEHCTBO BEKTOPOB. HOBOT'O
BEKTOPOB. KOJUIMHEAPHBIX Martepuana
BEKTOPOB, PaBHBIX
BEKTOPOB.
2 |2 Merona koopauHaT Ha Koopaunats! BekTOpa, §1 142,43 3HaTh ONpEJENIeHNE | YMETh HAXOAUTh Kom6unupo-
IJIOCKOCTH. MpaBUJIa JEHUCTBUS HAJl Ned4(08 No4 10, KOOPJIHMHAT BEKTOPA; | KOOPAUHATHI BEKTOPA, | BAHHBIA YPOK
BEKTOpaMH, 3a/laHHbIMHU 413 npaBWiIa JEMCTBUS | MPEACTaB-JIEHHOTO B
CBOMMH KOOPJAMHATaMHU. HaJl BEKTOpamH, BUJIE alireOpandecKkon
3aJaHHBIMU CBOMMH | CYMMBbI JaHHBIX
KOOpJAUHATaMH. BEKTOPOB, KOOPJAMHATHI
KOTOPBIX U3BECTHBIL.
3 |3 Koopaunats! TOuku u TTousaTus cucremsbl §1 m.42- 44, 3HAThL DOHATHUSI YMeTh HaXOIUTh Ypox
KOOPJIMHATHI BEKTOPA. KOOpJIMHAT B B.1-7, cTp.116 CHUCTEMBbI KOOPJMHAT | KOOPJUHATHI BEKTOPA B | U3YYCHUS
npocTtpaHcTBe, koopauHaT | No419 Ned2] B MPOCTPAHCTBE, MPOCTPAHCTBE. HOBOT'O
TOYKH M BEKTOpa B Ne422 (B) KOOPJMHAT TOYKHU U Marepuaia
IIPOCTPAHCTBE. BEKTOpa B
IIPOCTPAHCTBE.
4 |4 Koopaunatel Touku 1 [TonsiTusa cucteMbl §1 Ned428(a,B,n1), | 3HATH MOHATHUS YMeTh HaX0AUTh Ypok
KOOpPJIUHATHI BEKTOPA. KOOpJMHAT B Ned26(a) CUCTEMBI KOOPAMHAT | KOOPAUHATHI BEKTOPA B | 3aKPEILICHUS
IPOCTPAHCTBE, KOOPAUHAT | 1M.42- 44 B [IPOCTPaH-CTBE, IIPOCTPAHCTBE. 3HAaHUU
TOYKH U BEKTOpA B KOOpJUHAT TOYKH U
IIPOCTPAHCTBE. BEKTOpa B
IIPOCTPAHCTBE.
5 |5 CBs13p MeXY [Tonsitre pagnyc-Bekropa | 81 Ne417, 3HATh NOHATHE YMeTb IPUMEHSATH Komb6unupo-
KOOpAMHATAMH BEKTOPOB U | IIPOU3BOJIBHON TOUKHU Ne418(0), Ne419 | paguyc-BeKTOpPOB bopmyny st BAHHBIA YPOK
KOOpJIMHATaMH TOYEK. IIPOCTPAHCTBA. (06), . 44 IIPOU3BOJIBHOM HaXO0XJICHUs
HaxoxnaeHne koopauHaThI TOYKHU KOOpJAUHAT TOYEK
BEKTOpa 110 KOOpAUHATAM IIPOCTPAHCTBA; KOHIIa ¥ HayaJia
TOYEK KOHIIa M HavaJla dopmynbl st BEKTOpa IIPU PELICHUH




BEKTOpA.

HAXOXKJICHUS
KOOPJMHAT TOYEK
KOHIIa U HaJyaja
BEKTOpA.

3aJgad.

6 |6 [Ipocrenmme 3anauu B DOopMyIIbl HAXO0XKICHUS §1 .45, 3HaTh GOPMYIIBI YMeTb HaXOAUTh Ypok
KOOpAWHATaXx. KOOPJIMHAT CEPEIUHBI Ned421(B), No425 | Haxox-AeHUS KOOPJHMHATHI CEPENHBI | U3yUYEHUS
OTpe3Ka, JUIMHBI BekTopa, | (0,r) Ne427 KOOPJIUHAT cepe- OTpe3Ka, JUINHY HOBOTO
PacCcTOSHUS MEXAY IBYMsI JIMHBI OTpE3Ka, BEKTOpa, pacCTOsSHUE Marepuaina
TOYKaMH. JUIMHBI BEKTOPA, MEXY IBYMs
pacCTOSIHUS ME@XAY | TOUKaMHU.
JBYMSI TOUKAMH.
7|7 [Ipocreimme 3agaun B DOopMyIIbl HaXO0XKICHUS Ne435, Ned37, 3HaTh POpMYIIbI YMeTb HaXOAUTh Ypok
KOOpJUHATaXx. KOOpPJIMHAT CepeANHbI Ne438 HaXO0XJIeHUs KOOPJUHATBI CEPEUHBI | 3aKPEIIIICHHS
OTpe3Ka, JUINHBI BekTopa, | §1 m.45 KOOpIUHAT OTpe3Ka, JUIMHY 3HaHUHN
PacCTOSHUS MEXAY IBYMsI CepeIrHbl OTpe3Ka, | BEKTOpa, pacCTOSHUE
TOYKaMH. JUIMHBI BEKTOPA, MEXY IBYMsI
paccTosHUSA MEXAYy | TOUKaMHU.
JIBYMSI TOYKaMH.
8 |8 KountpoabsHnas pa6ora Nel | [IpoBepka 3HaHui, 3HaTh POpMYIIbI YMeTh HaX0AUTh Ypox
«MeToa KOOpIUHAT B YMEHHI U HaBBIKOB 110 HaXO0XJIEHUs KOOpPJIMHATHI TOYKU U | KOHTPOJIb
MIPOCTPAHCTBEY. TeMe KOOpJIUHAT KOOpPJMHATHl BEKTOpPA B
CepeIrHbl OTpe3Ka, | MPOCTPAHCTBE.
JUIMHBI BEKTOPA,
PacCTOSIHUSA MEXIY
JIBYMsI TOUKaMHU.
9 19 Yroa Mexay BEKTOpaMH. [TonsiTusa yria Mmexmay §2 m.46-47, 3HaTh MOHATHE YMeTh BBIYUCIIATD Ypok
CkansipHO€ MPOU3BEACHUE | BEKTOPaMH, CKaJISIPHOTO MOBTOPUTD CKaJISIPHOTO CKaJIsIpHOE U3YyYeHUs
BEKTOPOB. IPOU3BE/ICHUS BEKTOPOB, | TaOJIUYHbBIE MpOU3BeIe-HUs MIPOU3BEICHUE HOBOTO
CBOMCTBA CKAJIIPHOTO 3HAUCHUS BEKTOPOB, CBOICTBA | BEKTOPOB, HAXOAUTh Martepuana
IIPOU3BENIEHNUs, TeopeMa 0 | kocuHyca.Ne443 | ckansipHOTO YIOJI MEXIY
CKaJIsIpHOM Tpou3sBeneHuu | (6,r) MpOU3Be/Ie-Husl, BEKTOPaMH.
BEKTOPOB, 33JaHHBIMU TEOpeMy O CKasip-
CBOMMH KOOPJMHATaMH. HOM IIPOU3BEICHUN
BEKTOPOB,
3a/IaHHBIMH CBOUMH
KOOpJAMHATAMH.
10 | 10 Ckansipaoe npoussenenue | Ilonsitue ckansipHoro §2 No445(6,8), | 3HATH MOHSATHE YMeTh BBIUUCIATH Ypok
BEKTOPOB. IIPOU3BEACHUS BEKTOPOB, | Ne450 CKaJISIPHOTO CKaJIsIpHOE 3aKpPEIICHUS




CBOMCTBA CKAJISIPHOTO n.46-47 IIPOU3BEIC-HUS IIPOU3BEJICHUE 3HaHUHN
IIPOU3BEACHHUS, TEOPEMA O BEKTOPOB, CBOICTBA | BEKTOPOB, HAXOAUTH
CKaJISIPHOM IIPOU3BEJICHUU CKaJISIPHOTO YroJ MEXAY
BEKTOPOB, 33 JaHHBIMH IIPOU3BEIE-HUS, BEKTOPaMH.
CBOMMH KOOpP/IMHATaMHU. TEOPEMY O CKaJIsIp-
HOM TIPOM3BEACHUHT
BEKTOPOB,
3aJaHHBIMH CBOMMU
KOOpJMHATAMH.
1111 VYros MeX 1y IPSAMBIMHU. Hanpasnsrommii BEKTop. §2 n.48 3HaTh ONpeaesieHne | YMETh BBIUUCIISTD Ypok
®opmyna s Ne464(6, n), HaIPAaBJIAIOIIETO YroJ MeXAY NPSIMBIMU. | U3Y4YEHUS
BBIUUCIICHUS yriia Mexy | Ned66(0), Ne468 | BekTopa, hopmyiry HOBOTO
TIPSIMBIMH. JUTSL BEIYMCIICHUS Marepuaina
yria Mexay
TPSIMBIMH.
12 | 12 Yros Mexay npsamMon u [ToHATHS HAKJIOHHOM, §2 Bomnp.11-14 | 3HaTh noHsATUS YMeTh BBIUUCIISATH Ypok
IJIOCKOCTBIO. NIPOEKIUH, ctp.116, m.46- HAaKJIOHHOM, YTOJI MEXAY IPSIMOM M | 3aKpEIUICHUS
MEPIEHIUKYIIApa K 48 Ned470(B), MIPOEKIINH, IIJIOCKOCTBIO. 3HaHUN
TIJIOCKOCTH, YTJIa MEXITy 476 MePHEHINKYIISIpa K
MPSIMOM U TJIOCKOCTHIO. MJIOCKOCTH, yria
MEXKIY IPSMON 1
MJIOCKOCTBIO.
13|13 enTpanpHas u oceBas OtobOpakeHue §3 1m.49 - 51, 3HaTh MOHATHUS YMerh pemarthb Ypok
CUMMETPUSL. IPOCTpPaHCTBA Ha ceOsl. Ned78(a), 0TOOpaxKeHUs 3aJJauK¥ Ha JaHHYIO U3YyYeHUs
JIBmwxenue npoctpanctBa. | Ne486(0), MPOCTpPaHCTBA Ha TEMY. HOBOT'O
HentpanbHas cummerpus. | Ned81(a) ce0s1, TBKEHUS Marepuaia
[TonsiTue oceBoit u MPOCTPAHCTBA,
3epKaJIbHON CHMMETpPHUH. HEHTPaIbHOH,
0CEBOH U
3epKaJIbHOU
CUMMETPHH.
14 | 14 [TapamiensHbIN IEPEHOC. [TonsaTus napamiensHoro | §3 m.52 3HATh MOHATHUSA YMeTs permiarhb Ypok
[ToBopor. IIEpEHOCca U MOBOPOTA. Ne484(0), MapajuieIbHOTO 3a71a4KU HA TaHHYIO W3y4YEHHUS
Ne489(0) nepeHoca u TEMY. HOBOT'O
IIOBOPOTA. MaTepuaia
15|15 Pewrenue 3agau mo reme [ToaroroBka k .46 — 52 Ne 3HaTh NOHATHE YMerh pemarb O60061meHne
«CKaJsipHOe Npou3Be/IeHHe | KOHTPOJIBbHOI pabore. 485, 488. CKaJISIPHOTO 3aJJauKi Ha JaHHYIO u




BCKTOPOB».

Pemenue 3aay Ha
HCMOJIb30BAHUE TEOPHUH O

CKaJIIpHOM ITPOU3BCACHNN

POU3BEICHUS
BEKTOPOB; JIBE
bopmynbl st

TEMY.

cucreMaTus3a-
U 3HAHUU

BEKTOPOB U JIBUKECHUU B HAXOX/JICHUS
MIPOCTPAHCTBE. CKaJIIPHOTO
MIPOU3BEICHUS
BEKTOPOB;
OCHOBHBIE CBOMCTBA
CKaJIIPHOTO
MIPOU3BEICHUS
BEKTOPOB.
16 | 16 Kountpoabsnas padora Ne2 | [IpoBepka 3HaHHI, 3amaHust HET 3HaTh YMertp pemath 3a0aun | YpokK
«CkanspHoe Tpou3BeJIcHUE | YMEHHUM 1 HABBIKOB TIO TEOPETUYECKUI 10 JAHHOM TEME. KOHTPOJIb
BEKTOPOBY. TeMe Marepuan §2 n.46-
48.
17| 17 3auer no teme «Meton Kaptoukwu, conepxaniue 3agaHus HET [TIpoBepka TeopeTHYECKUX 3HAHUH IO TEME, Ypox
KOOP/JMHAT B OCHOBHBIE BOIIPOCHI BBISIBJICHUE YPOBHS YCBOCHHSI OCHOBHBIX KOHTPOJIb
MPOCTPAHCTBEY. TEOPHUH B HEKOTOPHIE TEOMETPUYECKHUX MTOHATUN U YMEHHUE TeopeThudec-
TUNIUYHbIC 3aa4H. MPUMEHSTh UX Ha MPAKTUKE. KHUX 3HAHUUN
1.  uaunap. Konyc. llap. - 19 yacos
18 |1 Hunmuaap. [TonsiTMe UIMHIIPA, €ro §1 m.53- 3HaTh MOHATHE YMeTh pemath 3a1aud | Ypok
3JIEMEHTOB, opMmyia 54,Bonp.1-4 | munuHIpa, €ro Ha HaXO0KJIeHUE U3YyYeHUs
IUIOMIA/IM TIOBEPXHOCTHU cTp.135, 3JIEMEHTOB, (JOPMYIY | OCHOBHBIX JIEMEHTOB | HOBOTO
HAJIAH]IPA. Ne525, Ne530 | mnomammu HWJIAHAPA. Marepuaia
MOBEPXHOCTHU
HWINH]IPA.
19 | 2 CedeHust LWIIMHAPA Ilonatue nunuHIpa, €ro §1 m.53- 3HATL MOHATUE YnMetb pemath 3agaun | KomOuHUpO-
IJI0CKOCTBIO. 3JIEMEHTOB, hopmyia 54,No535, HUWIMH]IPA, €r0 HA CEUEHUs UWIMHIPA | BaHHBIN
IUTOMIA/IA TIOBEPXHOCTHU Ne539 3JIEMEHTOB, GOPMYIY | IIOCKOCTHIO YpOK
HUIUHAPA. IO AN
MOBEPXHOCTHU
HUAJTUHAPA.
20 | 3 [Inomanb moBepxXHOCTH [lonsTue unmuHapa, €ro §1 m.53-54, 3HaTh MOHATHE YMeTh NpUMEHSATH Ypok
LUAJIUHIPA. 3JIEMEHTOB, (popMyIia Ne544, Ne546 | unnunzapa, ero dbopmyny miomaau 3aKPEIUICHUS
IJIOIA I TIOBEPXHOCTH AIIEMEHTOB, GOPMYITY | IMIMHIpPA IPU 3HaHUI




LWIMHJIpA. iouaau pEILIeHNH 3a1au.
MOBEPXHOCTHU
IINHApA.

21 | 4 ITonsATHE KOHYCAa. IlonsaTue xonyca, ero §2. m.55-56, 3HaTh NOHATHE YMers pemats 3a1a4u | YpPOK
AJIEMEHTOB, opMyJa JiIs BOmp.5-8 KOHYCa, ero Ha HaXOXKJICHUE W3YYCHUS
BBIUMCIICHUS IJIOMAau ero | crp.135, AIIEMEHTOB, GOPMYIY | OCHOBHBIX JIEMEHTOB | HOBOTO
MTOBEPXHOCTH. Ne548 (0), JUISL BBIYACIICHUS KOHYyca. Marepuaia

Ne550 IUIOLIA/IU €ro
MIOBEPXHOCTH.
22 |5 Ceuenus KoHyca [Tonsatue xonyca, ero §2. m.55-56, 3HaTh NOHITHE YwMmets pemath 3amaun | KomOGuuupo-
TIJIOCKOCTBIO. 3JIEMEHTOB, hopMyrna s No555(06), KOHyCa, €To Ha CEYEHUS KOHyca BAHHBIN
BBIYMCIICHHS TUIOMmaan ero | NeS57 AJIIEMEHTOB, (GOPMYITY YPOK
TIOBEPXHOCTH. JUTSL BBIYUCIICHUS
IUIONIA/IN €ro
TIOBEPXHOCTH.
23 | 6 [Tnomaas MoBEpXHOCTH [TonsiTHE KOHYCA, €TO §2. m.55-56, 3HATh OHATHE YMeTh pemarth 3a/1aun | YpPOK
KOHYyca. 3JIEMEHTOB, hopMya Jiis BorIp..5-8 KOHYca, ero Ha HaXO0’KJIeHUe 3aKperIeHUs
BBIYMCIICHMS TUIOMIAan ero | cTp.135, 2JIEMEHTOB, (OPMYITY | TIJIOMIAIN TOBEPXHOCTH | 3HAHUU
MMOBEPXHOCTH. No564, No568 | nyist BBIYMCTIEHUS KOHYyca.
(6). [UIOIIA-IA €r0
MOBEPXHOCTH.

24 |\ 7 YcedeHHBIH KOHYC. [TonsiTHe yceueHHOTO §2. .57, 3HaTh NOHITHE YMeth pemarth 3a1aun | YpOK
KOHYCa, €ro 3JIEMEHTOB, No572 Ne571 | ycedyeHHOro KOHyca, | Ha HaXOXKJICHUE W3yYCHUS
dbopMyna ass BBIYUCTICHUS €ro AJIEMEHTOB, IUIOLIA/IA TOBEPXHOCTU | HOBOTO
ioniaau ero OOKOBOM bopmyny st YCEUEHHOTO KOHYCa. Martepuana
MOBEPXHOCTH. BBIYHCIICHUS

IUIOIA/IU €r0
OoKOBOM
MOBEPXHOCTH.
25 |8 Pemtenue 3amay no reme: Boinonnenue ynpaxknenuit | §2. n.55-57, | 3Harh Teoperudeckuii | YMmeTh pemars 3anaun | O600menue
«IunuHap, KOHYC». no matepuaiy §1,2. m.53- 3a/1a4u B marepuan §1,2. 1.53- | Ha JaHHYIO TEMY. u
57. TeTpaH. 57. CUCTEMATH-
3anus
3HAHUU

26 | 9 KonTtpoabHas padora Ne3 | [IpoBepka 3HaHMii, yMeHn | 3ajaHus HET | 3HATh TEOPETUYECKUIN | YMETh pemarh 3a1a4u | YPOK

o teme «Llunuumap, Y HaBBIKOB T10 TEME matepuan §1,2 1.53- | mo maHHOU Teme. KOHTPOJIb
KOHYC». 57.
27 |10 Cdepa u map. ITonsitus cheprl  mapau | §3. n.58, 3HaTh NOHATHUS YMmeTs pemath 3a1aun | Ypok




UX JIEMEHTOB. Ne573(0), cdepsl 1 mapa u ux Ha HaXO0KJIeHUE U3Yy4EHUS
Ne575 JIEMEHTOB. OCHOBHBIX JIEMEHTOB | HOBOI'O
cdepsl U mapa. Marepuana
28 |11 YpaBHenue chepsl. YpasHenue chepsl. §3.1m.58,59, | 3HaTh ypaBHEHHE YMeTh 3aruchiBaTh Ypok
Ne576, cthepsl. ypaBHEHUE C(HepHl. W3y4YEeHUs
579(6) HOBOTO
MaTepuaa
29 | 12 B3aumHoe pacnionoxenue | PaccMorpers ciydan §3. m. 60 3HaTh Ciydau YMeTh BBISCHSTH Ypok
cdepbl ¥ TIOCKOCTH. B3aUMHOTO pacnojioskenust | Ne580, Ne582 | B3aumHOTO B3aMMHOE W3y4YeHUs
cdeprl U TUIOCKOCTH. pacIiooKeHus pacriosiosxenue chepbl | HOBOTO
cdeprl ¥ TUIOCKOCTH. | ¥ TUIOCKOCTH. MaTepuaa
30 | 13 KacarenpHast miockocts k| CBOWCTBO IIIOCKOCTH, §3. m.61 3HaTh CBOHCTBO YMerTp pemaTh 3a1aun | Ypok
cdepe. KacaTelbHOH K cepe. No589(6) MJIOCKOCTH, Ha JaHHYIO TEMY. W3y4YeHUs
Ne592 KacaTelbHOH K cepe. HOBOT'O
MaTepuaa
31 |14 [Tnomans chepsr. ®opmyna miuomany chepsl. | §3. m.62 3Hath popmyny YMeTh NpUMEHSTh Kom6unupo-
Ne597 Ne598 | mnomaau chepsi. bopMyny mIoIIAAN BaHHBIN
cdepbl IpH pelieHnn YPOK
3ajad.
32 |15 Kombunarmm Paccmorpers komOuHanuu | §1-3 3HaTh HOPMYITBI YmMmets pemath 3agaun | KomOuHMpO-
T€OMETPUYECKHUX TEJI. mapa ¥ Mpu3MBbl, Iapa u Ne631(6) TJIoMAeH MUINHAPA, | HA KOMOWHAIIUY IIapa | BAHHBIN
MUPAMHU/IBI. KOHYcCa, Cephl. U TIPU-3MBI, 11apa U YpOK
MUPaMUJIBIL.
33 |16 KomOunammn 3agaun Ha KOMOWHAIIUA 81-3 No643, 3HAThL OCHOBHEIE YMeth pemath 3a1aun | YPOK
TreOMETPUYECKUX TeTl. nrapa ¥ KoHyca, 1mapa u 645 noHsATHsI U GOpMyJbl | HAa KOMOWMHAIMY 1Iapa | IPOBEPKHU U
HUWIHH]IpA JTAHHOM TEMBI. U KOHYCa, 11apa u KOPPEKIHH
HWIHH]IPA. 3HaHUU U
YMEHUI
34 | 17 Pewrenue 3agau o reme Beimosinenune ynpaxaenuit | 8§1-3Ne639(0) | 3HaTh TeopeTHdeckuii | YMeTh periath 3a1aun | Ypok
«Cdepa u map». no marepuainy §3. m.58-62. matepuan §3. m.58- Ha JIAHHYIO TEMY. 3aKPETUICHUS
62. 3HAHUU
35|18 Kontpoasnas padora Ned | [IpoBepka 3HaHMi, yMeHUH | 3anaHus HET | 3HaTh TEOPETUYECKUHN | YMETh pemarh 3a1a4l | YPOK
no teme «Cdepa u mapy. Y HaBBIKOB I10 TEME matepuan §1-3 n.53- | mo JaHHOU TEMe. KOHTPOJIb
62.
36 | 19 3auer no teme «ununap, | Kaprouku, comeprxariue 3ananus HeT | IIpoBepka TeopeTHUYeCKUX 3HAHUH 1O TeMeE, Ypox
KOHYC M LIap». OCHOBHBIE BOIIPOCHI TEOPUHU BBISIBJIEHHE YPOBHSI YCBOSHHSI OCHOBHBIX KOHTPOJIb
U HEKOTOPBIE THITHYHBIC reOMETPUYECKUX MOHATUN U YMEHUE TeopeTHyec-
3a]auu. MPUMEHSITHh UX HA MPAKTUKE. KHUX 3HAHUN




O0beMblI Tea. — 21 yac

37 OObemsl Ted. [onsiTue o6bema tena, §1, 1.63,64 3HAaTh MOHATHE Ymers npumensTs npu | Kombunupo-
cBoiicTBa o0bema. O0beM | Ne647(0) o0bema Tena, peleHnn 3a1a4d BaHHBIN YPOK
IPSIMOYTOJIBHOTO Ne648(0), CBOICTBa 00bEMa, TeopeMy 00 oObeMe
napasuieenunesa. Ne649(B) 00beM IPSIMOYTOJIbHOTO
IPSMOYTOJIBHOTO napajuiesenunesa.
napajuieJenunesa.
38 O6beM MpsAMOYT0IBHOTO [TonsTie o6beMa Tena, §1, n.64 3HaTh TeopeMy 00 YmMmers npumensats npu | KomOunupo-
napajuiesenunesa. cBoiictBa o0bema. O6beM | Ne651, 653 o0beme pelIeHnH 3a1a4 BaHHBIN YpOK
MPSIMOYTOJILHOTO MPSIMOYT'OJIBHOTO Teopemy 00 oObeme
napajuiesenunesa. napasuieJenunesa. PSIMOYT OJTBHOTO
napajuiesienunena.
39 O0BeM MpsIMO TPU3MBIL. Teopema 06 oObeme §2, m.65, 3HaTh TEOpeMy 00 YMeTh TpUMEHSTh pH | YPOK
MPSIMOM TIPU3MBI. Ne660, o0beme npsMoit peLIeHNH 3a1a4 H3y4YEHUS
Ne663(6,r) MIPU3MBL. Teopemy 00 oObeme HOBOTO
NPSAMOU MPU3MBI. Marepuayia
40 O06bem IuIMHApA. Teopema 06 oObeme §2. m.66 3HaTh hopMyITy YMeth pemath 3a1aun | YPOK
HWIMHAPA. Ne668 o0beMa IIIMH]IPA. C HUCIOJIL30BaHUEM W3yYCHUS
dbopmyisl 00bemMa HOBOTO
LWJIMHApA. MaTepuaia
41 O06beM IuIMHApA. Hoxka3zarenbCcTBO Teopembl | §2. .66 3HaTh YnMetb pemath 3agaun | KomOuHMpO-
00 00beMe MTHH/IPA C Ne670 JIOKa3aTeILCTBO C HUCIOJIL30BaHUEM BaHHBIN YPOK
MOMOIIIbIO UHTETPaJIa. TeopeMbl 00 00bemMe | popMyIbl 0ObeMa
LWJINHApA C LWIKHApA.
HOMOIIBIO UHTETpaJIa.
42 O06beM HaKIIOHHOM Teopema 06 o6beme §3 1.67,68 3HaTh TeopeMy 00 YMeTh NpUMEHSATH Ypok
MIPU3MBI. HAKJIOHHOH MpHU3Me. Ne676, 00BbeMe HaKIIOHHOM TeopemMy 00 oobeme U3yUYEHHUS
Ne679 IIPU3MBL. HAKJIOHHOM IIPU3MBI B | HOBOT'O
MPOCTHIX ClTydasX. MaTepuaia
43 Pemenue 3anau no teme: Teopema 06 o6beme §3 1.67,68 3HaTh TeopeMy 00 YMeTh NpUMEHSATh Komb6unupo-
«O0beM HaKIOHHOH HAKJIOHHOM IIpHU3MeE. Ne680 0o0beMe HaKIIOHHOM TeopemMy 00 oobeme BAHHBIA YPOK
MIPU3MBI». HPU3MBI. HaKJIOHHOHM MPU3MBI B
MPOCTHIX ClTydasX.
44 O06beM nupamMubl. Teopema 06 o6beme §3 m.69 3HaTh TeopeMy 00 YMeTh IpUMEHSTh Ypok




MUPAMU/IBI. Ne686(0), 00beMe MUPaAMU/IBI. Teopemy 00 o0beme M3y4YeHUs
689 NUPaMUbI B IPOCTHIX | HOBOTO
CIIydasx. MaTepuaia
4519 O0beM nupamMubl. Teopema 06 o6beme §3 .69 3HaTh TEOpeMy 00 YMeTb NpUMEHSTh Ypox
HUPAMMU/IBL. Ne691, o0beMe npaMu/Ibl. TeopeMy 00 oObeMe 3aKpeIICHUS
Ne695(a) MUPAMMJIBI B IPOCTHIX | 3HAHUH
CITydasx.
46 | 10 O0bem yceueHHOH ®opmyna oobemMa §3 m.69 3HaTh popmyy YMeTb mpUMEHSTH Ypox
MMUPAMU/IBI. YCEUCHHOM MUPAMHUIBIL. Ne700, Ne697 | oObema yceueHHOU bopmyny ooObema W3y4YeHUs
MTUPAMH/IBI. YCEYEHHOH MUPaMHIBl | HOBOTO
K PEHICHHIO 3a/1au. MaTepuaa
47 |11 O06bem KoHyca. Teopema 06 oObeme §31.70 3HaTh TEOpeMy 00 YMeTh NpUMEHSITh Ypok
KOHYCca. Ne703, Ne705 | oObeme koHyca. Teopemy 00 oObeme W3y4YeHUs
KOHYCa IIPH PEIICHUH | HOBOTO
3ajad. MaTepuaa
48 | 12 O0BeM yCedeHHOTO dopmyrna oobemMa §3 m.70 3Hath hopmyiry YMeTh MPUMEHSTH KomMOunamMpo-
KOHYca. YCEUYEHHOT'0 KOHYCA. Ne708, o0beMa yCeueHHOTO bopmyny o6beMa BAHHBIA YPOK
Ne701(B) KOHYCa. YCEYEHHOT0 KOHYyCa K
pEIICHHUIO 3a/1a4.
49 | 13 Pemenue 3agau mo reme Beinmonnenune ynpakuenuit | 81-3 Ne728 3HaTh TEOPETUUYECKUA | YMETh MPUMEHSITh O600menue
«O0OBEeMBI TEN. 1o matepuaiam §1-3 No750 marepuan §§1-3 dbopmyiel 00BEMOB TEIT | U
. 63-70. . 63-70. P PEIICHUH 3a/1a4. CUCTEMaTH3a-
LMsl 3HAHUU
50 | 14 KoutpoabHas pa6ora NeS | [IpoBepka 3HaHuii, yMeHUl | 3aaHus HET | 3HATh TEOPETUUYECKUN | YMETh pelaTh 3a1a4u | YPOK
1o Teme: «OOBEMBI TEID». Y HaBBIKOB 10 TEME Marepuan §1-3 n.63- | Mo KaHHOI Teme. KOHTPOJIb
70.
51|15 O6beM mapa. Teopema 06 o6beme mapa | §4 n.71 3HaTh TeopeMy 00 YMeTh NpUMEHATH Ypok
U ee IPUMEHEHUE MIPH Ne713, obwveme mapa. TeopeMy 00 oObemMe U3YyYCHUS
pEeLIeHNH 3a/1a4. Ne710(B) mapa Ipy perieHuu HOBOI'O
3ajad. MaTtepuana
52 |16 O0mbem yacTeit mapa. ®opmyinbel 00EMOB §4 n.72 3HaTh GOPMYIIBI YMeTh NpUMEHSATh Komb6unupo-

IIAPOBOTO CEIrMEHTA,
IIIAPOBOTO CJI0s, IAPOBOTO
CeKTopa.

Ne715, Ne717

00BEMOB 111aPOBOTO
CEerMeHTa, [IapOBOTO
CIIOSI, IIaPOBOTO
CEKTOpa.

bopMyIel 00HEMOB
[IAPOBOTO CETMEHTA,
[IaPOBOTO CIIOS,
[IAPOBOTO CEKTOpa MPHU
peIlIeHnH 3a/ay.

BAHHBIA YPOK




53 | 17 [Tnomans chepsr. ®opmyna jist Beruucnenus | 84 m.73 3Hath popmyny uis | YMETh NPUMEHSATh Ypox
wIomaau chepsl u Ne723, Ne724 | BbruncineHus bopmymy st U3y4YeHUs
MIpUMEHEHHE €€ MPH Iomazay chepsl. BBIYMCIICHUS IUIOIAAU | HOBOTO
pelIeHnH 3a1au. cdepsl IpH pereHnn Marepuaia
3ajad.
54 |18 [lap, BnrcaHHBIH B 3agaun Ha KOMOWHAIINA 81-4. No754, | 3uath popmyny YMerts pewmiath 3a1auu | Ypok
nupamuny. [lap, napa u NupaMubl. Ne759 obbeMa 1mapa u Ha BBIYKCIICHUE [IPOBEPKU U
OTIMCAHHBII 0KOJIO UPAMMJIBI. obbema 1mapa, KOPPEKLHH
MTUPaMUIBL. BITMCAHHOTO B 3HaHUH U
ApaMuny, yYMEHUI
OTHMCAHHOTO OKOJIO
TUPaMUJIBI.
55119 Pemenue 3aiay no teme: BeinosiHenue ynpaxsuenuit | §1-4 Ne756 3HaTh TEOPETUUECKUIN | YMETh IPUMEHSATH O60061meHue
«dumuuap, KOHYC, apy». o matepuaiam §1-4 marepuan §§1-4 bopmyssl 00BEMOB TEIT | U
m.71-73. . 71-73. P PEIICHUH 3a/1a4. CUCTEMaTH3a-
[Hs 3HAaHU U
56 | 20 KonTpoabHas padora Ne6 | IIposepka 3Hanuil, ymenuit | 3aganus HeT | 3HaTh TEOPETUUYECKUHN | YMETh pemiarh 3aJaund | YpokK
1o teme «unuHap, KOHyC, | ¥ HaBBIKOB 110 TEME Marepuan §1-4 n.71- | mo maHHO TEMeE. KOHTPOJIb
mapy. 73.
57|21 3advet no Teme «OO0BEMBI Kaptouku, conepxarine 3aganuga HeT | [IpoBepka TeopeTHUECKUX 3HAHUM 110 TEME, Ypok
TEI. OCHOBHBIE BOIIPOCHI TEOPUU BBISIBJICHHE YPOBHS YCBOCHUSI OCHOBHBIX KOHTPOJIb
U HEKOTOPbIE TUITHYHBIC F€OMETPUYECKHUX MOHITUN U YMEHHUE TeopeTuyec-
3a/1a4H. MPUMEHSTh UX HA PAKTHUKE. KHUX 3HAHUUN
IV. IloBTopenue — 11 yacos.
5 |1 IToBTOpEHUE MO Teme Cuctemaru3zanus 3agauu Ha 3HATh: OIPELIEIICHNE Ymets Ypok
8 «TpeyrosbHUKN» TEOPETUUYECKUX 3HAHUH | MMOBTOPEHHUE U3 | TPEYTOJIbHUKA, PaBHOOEAPEHHOTO | peliaTh MIOBTOPEHUS
0 TeMe JUJIAKTHYECKU | U PAaBHOCTOPOHHETO 3aJjauul 1o u
«TpeyrobHUKNY. X MaTepualioB. | TpeyroibHUKA. [Ipu3Haku JTAaHHOU Teme. | 06001IeHus
paBeHCTBA U 10100
TPEYroJIbHUKOB. DOPMYIIBI




TUTIOIIAM TPEYTOJIbHUKA.
Teopemsr [Tugaropa, cunycos u
KocuHycoB. OnpezeneHue
CHHYCa, KOCHHYCa ¥ TaHT€HCa
OCTPOTO yra.

O o1

IToBTOpEeHue no Teme
«HeThIpexyroJbHUKH.
MHOrOyroasHUKN».

CucremaTtu3zanus
TEOPETUYECKUX 3HAHUI
110 TEME
«HeTpIpexyronbHUKH.
MHOTOyrOJIBHUKI.

3amayu Ha

MOBTOPEHHE U3
IUIAKTUYCCKHA
X MaTepHaJIOB.

3HaTh: CyMMY YIJIOB BBIITYKJIOTO
MHOTI'0YyroJibHHUKa,
YETBIPEXYTOJILHUKA,
OIpEIEIEHNUs, CBOMCTBA U
NpU3HAKU IIPAMOYIOJIbHUKA,
napaieniorpaMma, Tparenn,
pomba 1 KBajJpara; TeopemMy
®darneca; GopMymbl IS
BBIYMCIICHUSA IJIOIIaan
NPSAMOYTOJIBHUKA,
napajieiorpaMMa, Tparenn,
pomba ¥ KBajpara.

VYmMmern
pemarh
3aJa4u 110

IAHHOU TEME.

Ypok
IIOBTOPEHUA
nu
00001IeHMS

[ToBTOpEHME MO TeMe
«OKpYKHOCTBY.

CucreMaTu3amnus
TEOPETUYECKUX 3HAHUU
o TeMe
«OKpYKHOCTBHY.

3amaun Ha

MMOBTOPEHHE U3
JATAKTHYECKU
X MaTepHAJIOB.

3HaTh: CBOMCTBO KacaTeJIbHON 1
ee MpU3HaK; CBOMCTBO OTPE3KOB
KacaTeJIbHBIX, TPOBEICHHBIX U3
OJTHOM TOYKH; TEOPEMY OT
OTpe3Kax MePeCceKaroUuXcsi XOp/;
CBOMCTBO OMCCEKTPHUCHI YIIIa;
CBOMCTBA OMMCAHHOTO U
BIIMCAHHOTO YETHIPEXYTrOJIbHUKOB;
dbopMyIbl panyCOB BIUCAHHON U
OIUCAHHOUN OKPY>KHOCTEH, JJIUHBI
OKPY>KHOCTH U JUTUHBI JIyTH,
TUIONIA/IA Kpyra U KPYTOBOTO
CEKTOpa.

YMeTh
pemaTh
3aJa4U 10
TEME.

Ypox
MTOBTOPECHUS
u
00001eHn

[ToBTOpEHME 10 TEME
«TapasienbHOCTh MPSAMBIX
U IUIOCKOCTEN)

[ToBTOpEHUE TEOPHH O
NapaJuIeIbHOCTU
IPSIMBIX U IIJIOCKOCTEM,
CKpELIUBAIOIINUXCS
npsMbIX. Pemenue
3a/1a4.

3amauu Ha

MTOBTOPCHHE U3
M IAKTHYECKH
X MaTepHUaJIOB.

3HaTh: NOHATHS NApaIEIbHbIX
HPSMBIX, OTPE3KOB, JIydel B
IPOCTPAHCTBE; TEOPEMY O
napajiebHbIX MPSIMBIX; JEMMY O
HepeceyeHnH! MI0CKOCTU
napanjielbHbIMUA IPSIMBIMU;
TEOpeMy O TPEX MapajIeIbHBIX
IpPSMBIX; BO3MOXKHBIE CIy4au

YMmeTh
pemarh
3a7a4H 110

JaHHOU TeMe.

Ypok
MTOBTOPEHUS
u
00001IeHHS




B3aMMHOTI'O PaCIOJIOKECHUS
MPSMOU U TUIOCKOCTH B
IIPOCTPAHCTBE; IIOHATHE
[apaJIEIbHOCTH NPSIMOU U
IIJIOCKOCTH; IIPU3HAK
[IapaJIEIIbHOCTH NPSIMOU U
IIJIOCKOCTH.

N O

IToBTOpEeHue no Teme
«IleprieHIUKYIAPHOCTD
MPSIMBIX U IJIOCKOCTEN

[ToBTOpEeHue Teopuu o
NEPIEHANKYIIPHOCTH
NPSIMBIX U IIJIOCKOCTEM,
TEOPEMBI O TPEX
NEPHEHIUKYIIApaXx.
Pewenne 3anau.

3amayu Ha

MOBTOPEHHE U3
JUTAKTUYCCKU
X MaTepHalioB.

3HaTh: MOHATHUSA
NEePHEHANKYISPHBIX MPSMBIX B
IIPOCTPAHCTBE, IPSIMOM 1
IJIOCKOCTH, JIBYX IJIOCKOCTEMH,
NepPHEHANKYIIAPa, TPOBEACHHOTO
W3 TOYKH K IJIOCKOCTH, U
OCHOBAHUS IEPIICHANKYJIISPA,
HAKJIOHHOM, MPOBEAEHHON U3
TOYKH K INIOCKOCTH, M OCHOBAHUS
HAaKIJIOHHOM, MPOEKIINH
HAKJIOHHOM Ha IJIOCKOCTD,
paccTostHUA OT TOYKH 10
MJIOCKOCTH; CBSI3b MEXKITY
HaKJIOHHOM, €€ MPOeKIUer 1
MEPIECHANKYIISIPOM; JIEMMY O
MEPIECHINKYIISIPHOCTH JIBYX
MPSMBIX K TPEThEH MPSMON;
TEOpPEMBI, B KOTOPBIX
YCTaHABJIMBAETCS CBSI3b MEXKIY
MapajuIeIbHOCTBIO IPSIMBIX U UX
NEePHEHANKYIAPHOCTBIO K
MIJIOCKOCTH; TIPU3HAK
NEePHEHANKYJIIPHOCTU MPSAMOUN U
IIJIOCKOCTH; TEOPEMY O TPEX
NEepHEHANKYIIApax; NPU3HAK
NEePHEHANKYIIPHOCTH ABYX
IUIOCKOCTEH.

VYmMmern
pemaTh
3aJa4u 110

IAHHOU TEME.

Ypok
IIOBTOPEHUA
nu
00001IeHHS

(o3}

IToBTOpEenue no reme
«/lexapToOBBI KOOPAUHATHI U
BEKTOPBI B IIPOCTPAHCTBE)

[ToBTOpEeHUEe nercTBui
HaJl BEKTOPaMH,
MIPOCTEUIINX 3a/1a4 B

3amaun Ha
MIOBTOPEHUE U3
MUIAKTHYECKHU

3HaTh: IOHATHE BCKTOpPa B
MMPOCTPAaHCTBEC, HYJICBOT'O BCKTOPA,
JJIMHBI HCHYJICBOT'O BEKTOPA,

YMmeTh
pemarb
3a7a4H 110

Ypok
MMOBTOPEHUS
u




KoopauHarax. Peuenue
3a/1a4.

X MaTepHaJIoB.

oIpeneneHus KOJUIMHEApHBbIX,
PaBHBIX, KOMIUIAaHAPHBIX
BEKTOPOB; IIPABUJIA CIIOKEHUS,
BBIYUTAHUS BEKTOPOB U
YMHOKEHUS BEKTOpa Ha YHCJIO;
IIPU3HAK KOMILJIAHAPHOCTHU TPEX
BEKTOPOB; IIOHATHE KOOPAUHAT
BEKTOpa. PaBHBIX BEKTOPOB;
(bopMyJIBl ISl HAXOXKACHUS
KOOPJHMHAT BEKTOPA 110
KOOPJHMHATAM TOYEK KOHIIA U
HayaJia BEKTOpa, KOOpAUHAT
CEpEeNNHBI OTPE3Ka, BEIYMCIICHHS
JUIMHBI BEKTOPA, PACCTOSIHUSA
MEXy TOUYKaMHU; IOHATHE
CKAJIIPHOTO MTPOU3BEICHNUS
BEKTOPOB; J1B€ (GOPMYIIBI JIIst
HAaXOXJIEHUS CKAJIIIPHOTO
IIPOU3BEICHUS BEKTOPOB;
OCHOBHBIE CBOMCTBA CKaJIIPHOTO
IIPOU3BENICHUS BEKTOPOB.

JAHHOU TEME.

00001eHns

6 [ToBTOpEHME IO TeMe [ToBTOpEeHmE Gopmy 3amauu Ha 3HaTh: (HOPMYIIBI TUTOIIAAN Ymers Ypox
4 «[Tnomamu 1 00BEMBI iomazei 1 00bEMOB MOBTOPEHUE U3 | OOKOBO¥ MMOBEPXHOCTH U MOJIHOW | peliaTh MIOBTOPEHUS
MHOTOT'PaHHHKOBY MHOTOT'PaHHHKOB. JMJTAKTUYECKU | TIOBEPXHOCTH MUPAMUIIBI, 3aJ1a4uu 1o "
Pemienue 3a1a4 Ha X MaTepUaJIOB. | IJIoHaay OOKOBBIX OBEPXHOCTEH | JJaHHOU Teme. | 0000IIeHus
HAXOXKJICHUE TUIOIaIei NPaBUIHHOHN MUPAMUIBI H
1 00bEMOB YCEYEHHOH MUPaMHU/IbI, TLIOMIAIN
MHOTOT'PaHHHKOB. MIOBEPXHOCTH TPSAMON U
HAKJIOHHOH TMPU3MBbI; TEOPEMY U
ciiencteue 00 00béMe
PSIMOYTOJIBHOTO
napasuieNienunea; TeopeMsl 00
00BEME TIPSIMOT TPU3MBEI,
MUPAMHUJIBI, YCEUEHHOM
MUPAMHUIBI.
6 IToBTOpEHUE MO TEME [ToBTOpenue dhopmyn 3amaun Ha 3HaTh: GOpMYIBI st YMmeTh Ypok




) «[Inomamy u 06BEMBI TEN Iomazel u 00bEMoB MOBTOPEHUE U3 | BHIYMCIICHUS IO OOKOBOK pemarb [IOBTOPEHUS
BpAILCHUSD» TEJ BpaLCHHUS. JUIAKTUYECKHU | IOBEPXHOCTHU U MOJHOMN 3aJ1a4u 1o u
Pemenue 3anau Ha X MaTe€pHaJIOB. | NOBEPXHOCTU LWIMHJPA, JAHHOU TeMe. | 0000
HaXO0KJECHUE IJI0AIeH TIoIaau OOKOBOM U TTOJTHOM
1 00BbEMOB Tel MOBEPXHOCTU KOHYCa U
BpalllCHHUS. YCEUEHHOTO KOHYCa, MJIOLAIH
chepsl, 00bEMOB 11apa U YacTen
niapa, UJIMHAPa, KOHyca U
YCEUYEHHOTO KOHYycCa.
6 |9 Pemrenne 3anau. [Toaroroska k 3amauu noAro- | 3HaTh: OCHOBHOM TEOPETUYECKUN | YMeTh Ypok
6 KOHTpPOJIbHOM padoTe. TOBUTEJIBHOTO | MaTepual Kypca IJIaHUMETPUU U | pelaTth MTOBTOPEHUS
BapHaHTa CTEepEOMETPUH. 3aJ1a4uu 1o u
KOHT-POJILHOM TEeMe. 00001IeHMS
paboTHL.
6 |1 HUTorosasi KOHTpPOJILHASA [IpoBepka 3HaHM, 3anaHus HET 3HaTh OCHOBHBIE NIOHATHS, Ymers Ypok
710 pabora. YMEHUI U HAaBBIKOB I10 onpeneneHus u GopMyIUPOBKHI pemaThb KOHTPOJISI
KypCy CTEPEOMETPUH U Kypca reOMEeTpHH. 3aJ1aui.
IUTAHUMETPUH.
6 |1 Pemtenue 3amau. PabGora Hax ommOkamMu. | 3amaHusa HET 3HAaTh OCHOBHEIE ITOHSATHS, YMmeTs Ypox
8 |1 Pemenue 3amay no onpeneneHus u GopMyIUPOBKHI peliarb 3aKpeIIeHH
Marepuaiiam EI'D. Kypca reOMETpHUH. 3a7a4H. e
M3Y4YE€HHOTO

Marcpuaia




Koumponwvnwie pabomot
no zeomempuu

11 knacc

KonTpoabnas padora Nel r-11
1o teMe «MeTo KOOPIAUHAT B IPOCTPAHCTBE»

| BapuaHT.
Nel. Haiimute KoOpAMHATBI BEKTOPA E , ECITH A(5;—1;3), B(2;—2;4).
No2. JlaHbl BEKTOPBI 5{3;1;—2} uC {1;4;—3}. Haiigure ‘25 - 6‘ .

Ne3. M3o6pasute cuctemy koopauHaT OXYZ ¥ MOCTpOHTE TOUKY A(l;—Z;—4). Haiingure paccrosinue ot aToi
TOYKH JI0 KOOPANHATHBIX IJIOCKOCTEN.

KonTtpoasnas pa6ora Nel r-11
1o Teme «MeTo KOOPAUHAT B IPOCTPAHCTBE»



Il BapuanT.
Nel. HaiimuTe KoOpAHHATBI BEKTOPA C—D, eciau C(6;3;—2), D(2;4;—5).
Ne2. Jlanbl BEKTOPBI 3’{5;—1;2} U 5{3;2;—4}. Haiinure ‘é - 26‘

Ne3. M3zobpasute cucremy koopauHaT OXYZ ¥ TOCTPOWUTE TOUKY B(— 2;—3;4). Haiinure paccrostHue OT 3TOM
TOYKH 1O KOOPAWHATHBIX IJIOCKOCTEH.

Koutposbnas padora Nel r-11
no teme «MeTox KOOPAMHAT B MPOCTPAHCTBE»

Il BapuaHT.
Nel. Halimure KOOpIuHATH BEKTOPA Z), ecau A(4;—ZL'3), D(5;2;—4).
Ne2. JlaHBI BEKTOPHI 5{4;3;—3} ub {1;—2;2}. Hatinure ‘é —36‘ .

Ne3. UzobOpasute cuctemy koopamHaT OXyZ w MOCTPOWTE TOUYKY C(—ZL'Z;—3). Halinure paccrostHue OoT 3TOM
TOYKH 10 KOOPAWHATHBIX IJIOCKOCTEH.

Kontpoabnas padora Nel r-11
1o teme «MeTo KOOPAUHAT B IPOCTPAHCTBE»

IV BapuaHnT.
Nel. Haiigute KoopauHATHI BEKTOPA ﬁ?, ecli C(4;—2;1), B(3;—3;2).
Ne2. JlaHbl BEKTOPBI 6{— 2;3;1} U 6{3;—2;4}. Haiigure ‘36 - 6‘ .

Ne3. U3ob6pasure cuctemy koopauHat OXYZ W MOCTPOUTE TOUKY B(3;—l;—2). Hailinute paccrossHue OoT 3TOH

TOYKH JIO KOOPJIUHATHBIX IJIOCKOCTEH.
Kontpoabnasi padora Ne2 r-11
no TeMe «CkaJjisipHoe Npou3Be/ieHNe BEKTOPOB

| BapuaHT.

Nel. Beruncnure ckaispHOe NpOU3BEIEHHE BEKTOPOB M u M, ecmu M=a+ 2b—-¢ , N=2a- b , \a’\ =2,
b|=3, «(ab)=60°, ¢ L4, cLb.
Ne2. Tan ky6 ABCDA1B1C1D1. Haiinure yroa mexay npsmeimu AC u DCa.

Ne3. Jlansl Touku A(0;1;2), B(v2; 1;2), C(v/2; 2; 1), D(0;2;1). Hokaxwure, uto ABCD — pom6.

KonTtpoubnas padora Ne2 I-11
1o Teme «CkajsipHOe NPOU3BeAeHNEe BEKTOPOB



Il BapuanT.

Nel. Beruucnure CKaisipHOE MPOW3BEIECHUE BEKTOPOB M u M, ecnmm M =23 — b+ C, n=a-— 2b , ‘5‘ =3,
b| =2, «(a)=60°cLa,cLb.
Ne2. Tan xy6 ABCDA1B1C1D1. Haiinure yron mexny npsmbimu AD1 u BM, rae M — cepennna pedpa DD;:.
Ne3. laust Touku A(14;-8;-1), B(7;3; —1), C(—6;4; —1), D(1;-7;-1). Jokaxwute, uto ABCD — pom0.
Kontpoabsnas padora Ne2 r-11
no teme «CkajispHOe NPOU3BeJeHNe BEKTOPOB»

Il BapuaHT.

Nel. Beraucimre cKaJIspHOE MTPOU3BEICHNE BEKTOPOB M | M, ecitm M=a — 2

b| =2, 121 = 4,£(¢b)=60°, ¢ L&, a Lb.
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Ne2. Tan xy6 ABCDA1B1C1D1. Haiinure yron mexmy npssmbivu AB1 u D1C.

Ne3. Tausr Touku A(1;1;5), B(4;7;5), C(8;5;5), D(5;-1,5). lokaxuTte, uto ABCD — npsmMoyroisHuK.

Kontpoabnasi padora Ne2 r-11
1o TeMe «CKajsipHOe MPOU3BeIeHNEe BEKTOPOBY

IV BapuanT.

Nel. Berumcinure ckaqsipHOE MPOU3BEACHHE BEKTOpoB M u M, ecnmu M=a—-2C, N=b+¢, |§| =2, ‘6‘ =2,

€] = 2, £(ab)=60°, A(&)=60°, ¢ Lb.
No2. JTan ky6 ABCDA1B1C1D1. Haitinute yron mexay npsameimu B1D u AP, rne P — cepenuna pedpa BC.
Ne3. Tausr Touku A(8;4;3), B(10; 2; 3), C(4; —4;3), D(2;-2;3). Hokaxwute, uto ABCD — npsamMoyrojisHuK.
Kontpoabnas padora Ne3 mno reme «naunap. Konyc» r-11

| BapuanT.
Nel. OceBoe ceueHue LWIMHApAa — KBaJApar, IUIOIIAJb OCHOBAaHMSA LMJIMHIpa paBHa 167 cMm
IJI0OLIAa/b ITOJIHOM MOBEPXHOCTH LUIMHIPA.
Ne2. BrIcoTa KOHYca 6 cM, yroJ IpH BEpIIMHE OCEBOro ceueHus paseH 120°. Haiinure:
a) MJIOIAJb CEYEHUs] KOHYCa IIIOCKOCTHIO, IPOXOAIIEl yepe3 ABe 00pa3yrolne, Yrol Mexay KOTOPhIMU
pasen 307
0) ronaab OOKOBOW MOBEPXHOCTH KOHYC.
Ne3. Paamychl ocHOBaHMil yceu€HHOTo KoHyca 3 c¢M U 7 cM, oOpasyromas 5 cM. Haiitu mtomans oceBoro
CEUEHUSI.

2 Haiimure

KonTtpoabHnas padora Ne3 mo reme «namnap. Konyce» r-11
I BapuaHT.

Nel. OceBoe ceueHme OUIMHApPpAa — KBaApar, AUaroHajlb KOTOPOIO paBHa 4 cm. HaiiguTe miomans IOJHOM
MOBCPXHOCTU NUIIMHAPA.



Ne2. Pagnyc ocHOBaHHsS KOHyca paBeH 6 cM, a o0pa3yolias HaKJIOHEHA K IUIOCKOCTH OCHOBAHUS TOJ| YTIIOM
30°. Haiigure:
a) IJIOIIAJb CEYCHUsI KOHYCA IUIOCKOCTBIO, IPOXOAIIEH Yepe3 B 00pasyromue, YroJl MexXIy KOTOPbIMU
pasen 60°%;
0) riomaab OOKOBOM MOBEPXHOCTH KOHYCA.
Ne3. Pammycsl ocHOBaHuii yceu€HHOTro KoHyca 11 cm 1 16 cm, o6pasyrommas 13 cm. Haiitu paccrosaue ot
[IEHTPa MEHBIIIET0 OCHOBAHUSA 10 OKPY>KHOCTH OOJIBIIIETO OCHOBAHHUSL.

KourpoabsHnas padora Ne3 mno teme «naunap. Konyc» r-11
Il BapuaHr.

Nel. OceBoe ceueHme LHMIMHApPAa — KBAApaT, IUIOMAAb OCHOBAHMA IMJIMHApPA paBHa 367 cm?. Haiimure
TUTOIIA/Ib TTOJTHOW MTOBEPXHOCTH IUIITHMHPA.
No2. Bricota konyca 18 cM, yron npu BepiuHe oceBoro ceuenus pased 90°. Haiinue:
a) IJIOIMIAJ b CEYCHUsI KOHYCA IUIOCKOCTBIO, TIPOXOIAIIEH Yepe3 JBe 00pa3yrolIre, yrojd MEeXKIy KOTOPhIMU
pasen 60°;
0) moa b OOKOBOM MOBEPXHOCTH KOHYCA.
Ne3. Paamycwl ocHoBaHUil yceu€éHHOro konyca 4 cM u 10 cMm, oOpasyromas 8 cm. Haiftu miiomanas oceBoro
CCUCHMS.

KonTpoabHast padora Ne3 mo teme «Hununap. Konyc» r-11
IV Bapuanr.

Nel. OceBoe ceueHue MUIMHIpA — KBaJpaT, AMaroHajlb KOTOPOTO paBHa 10».,“5 cM. Haiinure miomanb moiHoi
MOBEPXHOCTH LUJIMH]IPA.

No2. Pagmyc ocHOBaHHS KOHYca paBeH 6 cM, a 00pa3yroliasi HaKJIOHEHA K MJIOCKOCTH OCHOBAHHS TOJ YIJIOM
60°. Haioure:
a) IJIOLAJb CEYEHHUSI KOHYCa MIIOCKOCThIO, MPOXOIAIICH uepe3 ABe 00pasylolie, yroia MeXIy KOTOPhIMU
paBeH 45°%;
0) rronra b OOKOBOM MOBEPXHOCTH KOHYCA.

Ne3. Paamycel ocHOBaHMI yceu€HHOTO KOHYyca 2 ¢cM 1 10 cM, obpasyromas 6 cm. Halitu paccrosiHue OT eHTpa

MEHBIIET0 OCHOBAHMSI 10 OKPYKHOCTU OOJIBIIIETO OCHOBAHMS.

KountpoJabHas padora Ne3 mno teme «naunap. Konyc» r-11
V BapuaHT.

Nel. OceBoe ceueHne HMIMHApA — KBajpar, IUIONIAAb OCHOBaHMS LuauMHApa pasHa 497 cm?. Haiinute
IJIOILA/Ib [TOJTHOM MOBEPXHOCTU LUJIUHAPA.
No2. Bricota koHyca 24 cM, yroJ npu BepIIMHE 0ceBOro ceuenus paseH 60°. Haiigure:
a) IJIOWAJb CEYCHHUSI KOHYCa MIIOCKOCThIO, MPOXOIAIICH uepe3 ABe 00pasyIolIye, yroia MeXIy KOTOPhIMU
paseH 60°%;
0) roniaab OOKOBON MOBEPXHOCTH KOHYC.
Ne3. Paamychl ocHOBaHMi yceu€HHOro KoHyca 4 cM U 8 cM, oOpasyromast 5 cM. Haiitu mumomans oceBoro
CEUEHUSI.

KonTtposbnas padora Ned mo teme «Chepa n map» I-11
| BapuaHT.

Nel. Jlmametp mapa paBeH 2m. Uepes KOHEI[ AuaMeTpa MPOoBeIeHa TUIOCKOCTh MO YIIoM 45° K HeMy.
Haiigure myvHy nuHumM nepecedenus chepbl ITOH MIOCKOCTHIO.

Ne2. Touka A(0; v/2; +/5) nexut Ha chepe ¢ nenrpom O (3; 0; 0). 3anumure ypasHeHHE CHEPHI.

Ne3. Ceuenue mapa mioCKOCTbIO, YAQICHHOM OT €ro HeHTpa Ha § CM, UMEET IIoNIaab 36 oM. Onpenenure
IJIOILA]Tb TIOBEPXHOCTH IIapa.



Ned. Jlokaxwure, 4To ypaBHeHHE X2 + )2 + 72 — 6X — 4y — 8z = 4 gBnsercs ypaBHeHueM chepbl. Haitaure nentp
U panuyc chepsl.

KonTtposbnas pabora Ned mo teme «Chepa u map» r-11
Il BapuanT.

Nel. lnametp mapa paBen 4a. Uepes koHell 1uaMeTpa MpoBeeHa IIockocTh oA yriioM 30° k nemy. Halinure
IUIOLIA/Ib CEYEHUS Iapa ITON IIOCKOCTBIO.

Ne2. Lentp cheprt umeer xkoopaunarsl C(1; 2; 0). Cdepa npoxomut yepes Touxy A(y2; 0; 5). 3anummure

ypaBHEHHUE cepbl.

Ne3. Jlunusa nepecedeHus: chepsl U MIOCKOCTH, YAAICHHOM OT €ro IIEHTpa Ha § CM, UMEET JIuHY 1271 cMm.
Haitagure nmomanb NOBEPXHOCTH LIapa.

Ned. Joxaxwure, 4to ypaBHeHHe x> + )2 + 22 — 8X — By = 6 sBnsercs ypaBHenueM cdepsl. Haiinure nuentp u
paguyc chepsl.

KonTtposbnas padora Ned mno teme «Cdepa u map» r-11
Il BapuaHT.

Nel. Jlmamerp mapa paBeH 6C. Uepe3 KoHEIl quamMeTpa MpoBeACHA MIIOCKOCTh ToJ yriioMm 60° k Hemy. Haliaure
JUIMHY JTJUHUY TiepecedeHus chepbl ITON IIIOCKOCTHIO.

Ne2. Hamumute ypaBHeHHe cepsl ¢ ieHTpoM B Touke A(2;-1;6), mpoxoasiieit uepe3 Touky O (4; 2; 5).

Ne3. Ceuenwue mapa mI0CKOCThIO, YIQICHHOM OT €ro IeHTpa Ha 4 CM, UMEET TuIoIaab 9m cM?. Onpenenure
TUTOIIA/Ih TIOBEPXHOCTH IIapa.

Ned. Jlokaxkwure, 4to ypaBHeHHE X° + )7 + 22 + 8y — 4z = 8 sBnsercs ypasHenueM chepsl. Haiiaure uentp u
pamuyc chepsr.

Kontpoabnasi padora Ned 1o teme «Cdepa u map» r-11
IV BapuaHnT.

Nel. lmametp mrapa paBen 8a. Uepes koHell 1uaMeTpa MpoBeeHa MIOCKOCTh Mo yriioM 45° k Hemy. Haiinure
IUIOLIA/Ib CEYCHUS Iapa ITON IIOCKOCTBIO.

No2. Ilentp cheprr umeet koopaunatel A(-2; 1; -4). Chepa npoxoaut uepe3 Touky B(6; -7; 10). 3anummure

ypaBHEHHUE chepbl.

Ne3. Jlunus nepecedeHus chepsl U IIIOCKOCTH, YIAUICHHOM OT €ro IIEHTpa Ha 3 CM, UMEET JUTHHY 81T CM.
Haiigure momans NoBEpXHOCTH IIapa.

Ned. Jlokaxwure, uto ypaBHeHHe x> + > + 722 — 8X + 4y = 10 asnserca ypaBHeHueM cepbl. Haiigure nentp u

paauyc cdepsl.

Kontposbnas padora Ne4 1o reme «Cdepa u map» r-11
V BapuaHT.

Nel. Jlmamerp mapa paBen 10c. Uepes koHel AuameTpa NpoBeeHa IIOCKOCTh oA yriioM 30° k Hemy.
Haiinure nuny auHun nepecedeHus cepbl 3TON MIOCKOCTBIO.

No2. Hammmiure ypaBHeHHe cdepsbl ¢ eHTpoM B Touke A(-6;2;4), npoxoasieii uepe3 Touky O (2; 4; -8).

Ne3. Ceuenue mapa miIocKoCTbIO, yIaJIEHHOM OT ero HeHTpa Ha 3 cM, UMeeT miommans 16w cm?. Onpenenure
IJI0UIa/1b MOBEPXHOCTH I11apa.

Ned. Jokaxkure, 4to ypaBHeHHe x> + )2 + 22 + 4x — 4z = 12 ssnsercs ypasHenueM chepbl. Haligure nentp u
panuyc coepsl.

Kountpoabnas padora NeS mno teme «O0bEMBI Te» r-11
| BapuaHT.

Nel. Anodema npaBUIbHON TPEYroJIbHON MUpaMUABI paBHA 4 cM, a JIBYTPaHHBIA yrojl IpU OCHOBAaHWU PaBEH
60°. Haiigure 06beM IpaMu/IbL.



Ne2. B nmnunpgp BnucaHa npusma. OCHOBAaHMEM NPU3MBI CIIYKUT HPSAMOYTOJIBHBIM TPEYrOJbHHUK, KaTeT
KOTOPOTO paBeH 28, a mpuiexammii yron paseH 60°. Jluaronanbs Oonbmioi OOKOBOWM T'paHH MPU3MEI
COCTaBJISIET C IJIOCKOCTHIO e OCHOBaHUs yrou 45°. Haliaure o0beM IHIIMHApa.

KourpoabsHnas padora Ne5 1no teme «O0bEMBI TeD» r-11
Il BapuanT.

Nel. B mpaBuiIbHOH 4eTHIPEXYrOJbHON MUpaMue IJIOCKUI yroJ mpu BeplinHe paBeH 60°, mirHa 0OKOBOTO
pebpa paBHa § cm. Haiinure 00beM TUpaMuIs.

Ne2. B konyc Bmnucana nupamuaa. OCHOBaHHEM NHPAMHIBI CIYXXHUT TMPSMOYTOJIbHBIA TPEYrOJBHUK, KAaTeT
KOTOpOTO paBeH 2@, a npuiexamuil yron paseH 30°. bokoBas rpaHb Nupamujabl, MPOXOJslias yepes
JAHHBIN KaTEeT, COCTABJISIET C MJIOCKOCTHIO OCHOBaHUs yroJ 45°. Haliute o0beM KoHyca.

KourpoabsHnas padora Ne5S mo teme «O0bEMBI Te» r-11
Il BapuaHT.

Nel. BokoBoe peOpo mpaBHIIbHOI TpeyroipHOM nmupamuabl paBHO 4 cMm. [Inockuil yron mpu BepiinHE paBeH
60°. Haiigure 06beM nUpaMu/Ibl.

No2. BoxoBwie pé€Opa YEeTBIPEXYTOJHPHOM MUPAMHUIBI COCTABISIOT ¢ OCHOBaHMeM yroia 45°. Haitnute o0BEM
OTHMCAHHOTO OKOJIO He€ KOHYCa, €CIM CTOPOHA MUpaMUIbl PaBHA @ CM.

KoutpoabsHas padora NeS mo teme «O0bEMBI TE» r-11
IV BapuanT.

Nel. Anodema mpaBUIBLHON YETHIPEXYTOJBHONW MHUPAMUIBI paBHA 6 ¢M, a ABYTrpaHHBIM yroj MpU OCHOBAaHUU
paBen 30°. Haiiqute 00beM nupamMupl.

Ne2. B uwmnunnp Bnucana npusma. OCHOBaHHMEM MPHU3MBI CIYXHUT KBaJpaT, CTOpOHAa KOTOPOrO paBHa a.
Jlnaronans OOKOBO¥ T'paHM MPHU3MBI COCTABJISET C IJIOCKOCTHIO € OCHOBaHUs yroia 45°. Haiaure o0bem
UWIHH]IPA.

Kounrpoabnas padora NeS mo teme «O0bEMBI TE» r-11
V BapuaHr.

Nel. BokoBoe peOpo MpaBHIBLHOM TPEYrojbHOW mupamuabl paBHO 10 cM M COCTaBIS€T C IUIOCKOCTHIO
ocHoBaHus yroin 60°. Haiinure o0bemM nupamMupl.

No2. IunuHAp U KOHYC MMEIOT paBHbIE PaJNyChl OCHOBAHUN M paBHBIE BHICOTHL. O0bEM HmmHMHIpa paBeH 60
cM®. Haiiiute 066EM KoHyca.

KonrpoabHnas padora NeS mo teme «O0bEMBI TE» r-11
VI Bapuanr.

Nel. bokoBoe peOpo npaBUILHON TPEYroJbHON MUPaMHJIbI PABHO 6 CM U COCTABIIAET C IMJIOCKOCTbIO OCHOBAHUS
yrox 60°. Haiiqute 00beM MupaMu/IbL.
Ne2. Lununp v KOHYC HMEIOT paBHBIE PaJMYChl OCHOBaHUIl 1 paBHbIe BHICOTEL. OO0BEM KoHyca paseH 40 cm®,
Haiigure 06bEM mmumuHpa.
KonTtposbnasi paGora Ne6 mno teme «O0bém mapa u miiomanb chepon» r-11



| BapuaHT.

Nel. lnameTp mapa paBeH BbICOTE KOHYCa, 00pa3yoliast KOTOPOTO COCTABISET C MIOCKOCTHIO OCHOBAHUS YIOJl
60°. Haitnure oTHOIIEHHE 00BEMOB KOHYCA U 11apa.

2

Ne2. O6wem mumunap pasen 967° cm®, miomans ero oceBoro ceuenns — 48 cm?. Haiimute miomans chepsr,

OIMMCAaHHOT'O OKOJIO HUJIMHApPA.

KonTtposbnas padora Ne6 mno teme «O0bEM mapa u miomaasb chepb» r-11
Il BapuanT.

Nel. B koHyc, oceBoe ceueHue KOTOpPOro €CTh NPABUIIBHBIA TPEYrOJIbHUK, BIMCAaH map. Hanaure momans
cdepsl, ecu oOpasyrolas KOHyca paBHa 6 CM.

Ne2. Tnamerp mapa paBeH auaroHanu Kyoa. Haliqute oTHoleHue 00beMoB 11apa u Kyoa.

KonTpoabHnas padora Ne6 mno teme «O0béM mapa u miomaab cepb» r-11

Il BapuaHT.

Nel. lmameTp mapa paBeH oOpasyromieid koHyca. OOpasyroias KOHyca COCTaBIISIET C TIIOCKOCTHIO OCHOBAHUS
yroa 30°. Haiinute oTHOIIEHHE 0OBEMOB KOHYCA U I1apa.

Ne2. [lpsmoyrosbHBIN THapajienenunes onucaH okojio cdepsl. Haiinure o0béM mapannenenunena, eciu
mromank cdepsl paBHa 167 cM?,

KontpoabHas pa6ora Ne6 mo teme «O0bEM mapa u miomaab chepbi» r-11
IV BapuaHnT.

Nel. Okosio kOHyca, OCEBOE€ CEUEHHME KOTOPOrO0 €CTh IMPABUIIBHBIA TpPEYroJibHUK, omnucaH map. Haiigure
momass chepsl, ecau odpasyromias KOHyca paBHa 6 CM.

No2. Jlnametp miapa paBeH O0OKOBOMY peOpy MpaBUIBLHON YETHIPEXYroabHOM MupaMubsl. CeueHrue mupamMuipbl,
npoxojsuiee yepe3 e€ BhICOTY U 00KOBOe peldpo, SBJISETCS paBHOCTOPOHHUM TpeyroibHUKOM. Haiinurte
OTHOIIIEHHE 0O0BEMOB 11apa U MUPAMU/IBL.

KonrpoabHas padora Ne6 mo teme «O0bEM mapa u miomaab chepbi» r-11
V BapuaHT.

Nel. IlpsmoyronbHbIi mapanienenume] Bivuca B chepy. Haiiaure o0béM napasienenunena, €Ciy Miomaib

chepsl paBHa 367 cM?.

Ne2. lnametp mapa paBeH BBICOTE LIMIMHJPA, OCEBOE CEUEHHUE KOTOPOro €CTh KBajpaT. Haliniure oTHOIIEHHE
00BEMOB 11apa U [UIHH]IPA.

KonTpoabHnas pabora Ne6 mo teme «O0béM mapa u miomans chepbn r-11
VI BapuaHT.

Nel. Haitiute 06éM 1mapa, eciu mwiomas cdeps papHa 817 cm?.

Ne2. B mpaBuIIbHO# YeTHIPEXYTOIBHON IPHU3ME CTOPOHA OCHOBaHMsI paBHA 6 cM, O0KOBOE pedbpo paBHO 2V7em.
Haiigure 005€M OMHMCaHHOTO OKOJIO PU3MBI IIIapa.
KounrpoJabHas padora Ne7 (uTorosasi) r-11
| BapuaHT.



B npaBuibHO# yeThpéxyronbhoi nupamune MABCD cropona ocHoBaHuUs paBHa 6 cM, a O0KOBOE pedpo
Scm. Hapure:

1) TUIOMIA/b
OOKOBOM TTOBEPXHOCTHU MUPAMUJIBI;

2) 00BEM
MUPAMUJIBI;

3) yroJ1 HaKJIOHa
OOKOBO¥1 'paHHM K IIOCKOCTH OCHOBAHWUS,

4) CKaJIsIpHOE
MPOU3BEICHUE BEKTOPOB (A_J!ﬁ + E) . H:I”;

5) IUTOIAIb
OIMCAHHOM OKOJIO TUPaMHUIbI Cepbl;

6) yroa mexay BD u

mnockoctero DMC.

KonTpoabHast padbora Ne7 (urorosas) r-11
Il BapuanT.

B npaBunbHo# TpeyronbHoil nupamuae MABC ctopoHa ocHOBaHUsI paBHa 44/ 2 cM, a OokoBoe pedpo 5 cM.
Haiinure:

1) [UIOIAb
OOKOBOM MOBEPXHOCTH ITHPAMHU/IBI;

2) 00BEM
MUpaMUJIbI;

3) YTOJI MEKITY
OOKOBBIM peOpPOM H MJIOCKOCTHIO OCHOBAHUS;

4) CKaJISIpHOE
MPOU3BEJICHUE BEKTOPOB %(ﬁ + ﬁ) . ﬂ, rae E — cepeauna BC;

5) [UIOIIAb
BIIMCAHHOTO B MUpPaMHIy LIapa;

6) YrOJI MEKITY

CTOpOHOfI OCHOBAHMS U IJIIOCKOCTBIO OOKOBOI I'paHHU.

KounrposbHas pabora Ne7 (uTorosasi) r-11
Il BapuanrT.

B npaBunbHO# yeThipéxyroiabHoii nupamuae MABCD cTtopoHa ocCHOBaHUS paBHA § CM HAKJIIOHEHO K
IJIOCKOCTH OCHOBaHMA noj yriaom 60°. Haiinure:

1) IUTOMIA b
OOKOBOI1 TOBEPXHOCTHU MUPAMUJIBL;

2) 00BEM
HPaMUJIBL;

3) YTOJl MEXTY
MPOTHBOTIOJIOKHBIME OOKOBBIMH T'PaHSIMU;

4) CKaJIIpHOE
NIPOM3BEJICHNE BEKTOPOB é(ﬁ + ﬁ) - ME, rpe E — cepenuna DC;

5) 00BEM
OIMCAHHOTO OKOJIO TMPaMUbI IIaPa;

6) YroJl MEXITY

00K0BBIM pedpoM AM u nockocteio DMC.



KoutpoJabHas padora Ne7 (urorosasi) r-11
IV Bapuanr.

B npaBunbHO# TpeyronbHoil nupamuae MABC ctopoHa OCHOBaHHUS paBHa 2y 3 c¢M, a OOKOBbIE TpPaHU
HaKJIOHEHBI K OCHOBaHUIO 1o yriom 60°.  Haiigure:

1) TUTIOIIAb
OOKOBO¥1 TOBEPXHOCTHU MTUPAMUJIBL;

2) 00BEM
MUpaMHU/IbL;

3) YrOJ MKy
OOKOBBIM peOpPOM U MJIOCKOCTHIO OCHOBAHUS;

4) CKaJISIpHOE
MIPOU3BEICHNE BEKTOPOB %(ﬁ + ﬁ) - OM, r1e O — OCHOBAHHE BBICOTHI MTUPaMUJIbI;

5) [UIOIIAb
BIIUCAHHON B MUpaMuIy cepsl;

6) yroa mexny ME,

rae £ —cepennna BC, u nnockoctbro AMC.
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