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TosichuTeLHA% 3amKcKa

PaGouass  mporpamMma Mo MaTeMaTHKE COCTABJICHA HA OCHOBE (he/IepaThbHOTO
KOMIIOHEHTa [OCYIapCTBEHHOI'O CTaH/lapTa OCHOBHOTO O0Mero 0Gpa3oBatus.
Jlannas paGowas mnporpaMMa OpHeHTHpoBaHa Ha yyammxcs 10-11 KiaccoB u
pealli3yeTCd Ha OCHOBE CIIeIVIONIHX JIOKYMEHTOB:!
1. Tlporpamma s oGimeoGpa3oBaTe/IBHBIX KO, TUMHA3HI, JIHIIEER:
C6opruk “TIporpammel Juma o6meoGpa3oBaTe/bHLIX MIKOJL, THMHA3MI, JHIIEeR:
Maremaruka. 5-11 ki1.”/ Coct. I M. Ky3nenosa, H.I". Muamok. — 3-e H31..
crepeoturL.- M. Jpoda, 2002; 4-e m3x. — 2004r.
2. Crangapr ocHOBHOTO 00IIero o6pa3oBaHus 110 MaTeMAaTHKE.
Cranjapr cpejitero (nonsoro) obmero o0pa3oBaHus 110 MATEMATHKE

Pabouas  nporpamma KOHKPeTH3IHpVeT  COJACPKAaHHE  IPEeJIMETHBIX  TeM
o0pazoBaTebHOrO CTaH/lapTa H JlaeT paclpe/ie/enne yaeGHEIX acoB 110 pa3jeiaM Kypea.

PaGouas rporpamMMa BBHITOTHAET JIBE OCHOBHBIC (byHKITHH:

Hudopmannonno-meroandeckass  (GyHKIMS  [103BOISET  BCEM  VYACTHHKAM
obpazoBaTeIbHOrO TpoIlecca MOIYYHTDL I[IPEJCTABICHHE O IENsX, COAepKaHuH, oOImed
cTpaTerud 0OV4eHHs, BOCIIHTAHHA H PA3BHTUS VIaNTHXCS CPEICTBAMH JaHHOrO y4eOHOIo
pejIMeTa.

OprannzanMoOHHO-NJIAHUPYIOMAas QVHKIMA [pelyCcMaTpUBAET BhUICICHHE HTAloB
obyueHusd, CTPYKTYPHpOBaHNe y4eOHOTO MaTepHaia, ompejeleHHe ero KOIMIecTBeHHBIX
M Ka4eCTBeHHLIX XapakTepHCTHK Ha KaXIOM M3 9TalloB, B TOM 4HCIE U4
COJIEPAKATE/IBHOIO HAIIOTHEHHS IIPOMEK VTOYHO aTTecTallHi yaammxcs.

Hean
Hsyuenne MareMaTHRH B cTapiieil mkoje Ha 6a30BOM YpoBHEe HANPABJIEHO Ha
JAOCTHAREHHEe C.'IB,EI_\"H][IIHX ue.rlei‘::

* copMipoBaHie NpeICcTaBAeHHii 0 MaTeMaTHKe Kak VHHBEPCAIbHOM H3bIKe HAVKH,
CPE/ICTBE MOJICIHPOBAHHA ABIICHHH H IIPOIECCOB, 00 H/IeAX W METOaX MAaTEMATHKH:

® pasBHTHe  JIOIHYECKOIO  MBIIUICHHS,  IPOCTPAHCTBEHHOIO  BOOOpakeHHs.
JTOPHUTMHYCCKOM KYJILTYPHL, KPHTHYHOCTH MBLIIUICHHS HA VPOBHE, HEOOXOIHMOM I8
ofyuenns B BRICHIEH ITKONE [0 COOTBETCTBVIONIEH CIEIMATLHOCTH, B Oy/yIICH
1potheccHOHATLHOM JIesITe/IBHOCTH;

* OBJIAJcHHEe MAaTeMATHYECKHMIA 3HAHUAMH 0 VYMEHNAMM, EI€06XO.‘H‘L\H:IMH B
MOBCE THEBHOM KI3HH, I H3VICHHS HIKOILHBIX €CTECTBEHHOHAVYHBIX THCITHIUTHH Ha
0a3oBOM VPOBHE, JUIA [oaydeHns oOpajopanus B 06macTaX, He TpeSyIOmmx
yryOneHHO MaTeMaTHYeCcKoH MoIrOTOBKH,

* BOCHHTaHME CPC/JCTBAMH MaTEMATHKH KYIBTYPEl JHYHOCTH: OTHOIIEHHS K
MATEMaTHKE KaK d4acTH OOIIeYe/I0BeYeCKoH KyJIbTYPBI 3HAKOMCTBO C HCTOpHeit
PA3BHTHA MATEMaTHKH, 9BOIOIHEH MaTeMaTHYeCKux uaelf, IMoOHMMaHHs 3HAYHMOCTH

MAaTeMaTHKH I8 00IIeCTBEHHOTO nporpecca,

Mecto npeamera B degepanbHoM GasucHom yuyeGHOM nJiaHe

Cornacro desiepanbHOMY Ga3sHCHOMY ydeGHOMY IUIAHY JUIS OGPa3OBATEIBHAIX
yupexjieHnit Poccutickolf ®efepalun Ha M3yYeHME MATEMATHKH HA CTYTIEHH CPEIHEro
(monHoro) odmero obpasoBaHus oTBojuTes 4 9 B Hestemo 10 1 11 kmaccax. M3 HAX Ha
reoMeTpHIO 110 2 "aca B Hefemo wm 70 gacos B 10 kiacce u 68 yacos B 11 xiacce.

IF'EOMETPHUA

IIpsivble B MIOCKOCTH B npocTpancTBe. OCHOBHBIE [OHSTHS CTePEOMETPHH
(TO9Ka, MpAMasi, ILIOCKOCTh, TIPOCTPAHCTRO).

[Tepecekalommecs, napaylielbibie W CKPENMBAIONHECS NPSMBIE. YTOT MEKIY
OpAMBIMH B NIpocTpaHcTBe.  llepneHpuKkyISpHOCTE OpsSMBIX. [lapamiensHocThs H
NEPICHIHKYIAPHOCTE NPAMOM H IUIOCKOCTH, NPH3HAKH M cBoifctea. Teopema o Tpex
nepreHauKy/pax. [lepieHnkyasp 0 HakIoHHas. YTOI MEXTY IPAMOH H IUIOCKOCTBIO.

lapamienbHOCTh MIOCKOCTEH, NEPHEHIHKYISPHOCTh IUIOCKOCTeH, NpPH3HAKH H
cBoiicTBa. JIBYIpaHHBII VIO, THHEHHBIN YOI IBYTPAHHOIO VIJIa.

PaccTogHHsL OT TOMKH [0 TIUIOCKOCTH. PaccTosHme OT NpaAMOif JI0 IUIOCKOCTH.

PaccrosinHe — MeXJIy — NApaiIeNbHBIMH  [UIOCKOCTSMIL Paccrostmme  Mexay
CKPENMBAIOITHMHUCS TIPIMEIMH,
[apannentnoe [POEKTHPOBAHHE, ITnomam OPTOrOHATLHON  IIPOEKITHH

MHOroyroiasHuka. HiobpaxeHnne mpocTpaHCTBeHHBIX GHIYD.

Muororpanunkin.  Bepmmusbl, peGpa, IpaHd  MHOTOrpaHHHKE. Pazpeprka,
Muororpanmsie VIl Beinykibie MuororpanHuki. Teopema Ditnepa.

ITpu3ma, ee ocHoBaHMs, GOKOBEIE pedpa. BEICOTA, DOKOBas noBepXHOCTL. [IpaAmas u
HakJI0HHad npu3Ma. [pasiisnas npusma. [lapamenennnen. Ky6.

ITupamuia, ee ocHoBaHue, OOKOBhIE peGpa. BelcoTa, OOKOBas [IOBEPXHOCTh.
Tpeyromnbnas mpamusia. [papuabias mipamujia. YeedeHHas MHpaMula.

Cummerpun B kyOe, B napajuiesienmmese, B IpH3Me H THpaMuie. [[oHATHE O
CHMMETPHH B IIPOCTPAHCTBE (HEHTPATLHAN, OCeBast, 3epKa ibHast). [Ipuseprl cuMMeTpHii B
OKpYyKalonieM Mupe.

Ceuennst KyOa, IPH3MBL, THPAMH/IBL.

llpencTaBnense O MNPaBHILHBIX MHOTOPaHHHKAX (TeTpasap, KvO, OKTanp.
JOJIeKas/Ip H HKocanp).

Tena u nosepxuoctn Bpamtennsi. [[HinMHIp # komyc VYCeUCHHEBI KOHYVC.
OcHoBange. BricoTa, G0KOBas NOBEPXHOCTE, ofpa3yiomas, passepTka. (JceBhie ceqeHmns H
ceueHus napajuie/ibHbie OCHOBaHHIO,

ITap u cdepa, HX cevenns, KacaTe/IbHas IUIOCKOCTH K cdepe.

O0bembl TeJl M IWIOIAAM HX noBepxHocteit. [lomsTHe 00 oOneme Teia.
OTtrOmeHne 06HEMOB TTOTOOHBIX TEJL

@opmyiinl oObeMa KyGa, OPAMOVIOILHOrO Napaslie/elniea, IIPU3MBL. IDUIHH]IPA.
@opmynel oGbeMa ITHPaMHILL H Konyca. DopMYIIsL [IOMAIH HOBEpXHOCTEl! IHJIHHpa |

[




koHyca. DopmyTel o6beMa mapa u IWIomau chepsr.

Koopamnatel un BexTopbl [{eKapToBBl KOODIHHATEI B IPOCTPAHCTRE. Dopmyia
PacCTOAHHA MEXY JIByMS ToukaMH. YpaBHenHst ceprl # 1utockocTH, Dopmyna
PAacCTOSHHA OT TOYKH JIO IJIOCKOCTH.

Bexrope. Moy BekTopa. PaBeHCTBO BexTOopoB. CIOKEHME BEKTOPOB H
YMHOKEHHE BEKTOpa Ha 4YHCIO. YTol Mekay BekTopaMu. KoopauHaTLl BekTopa.
CramipHoe OpousBejeHue BekTopos. Kommmeapsie BekTophl. Pasioxenne BexTopa 110
ABYM HEKO/UIHHCapHEM BekTopaM. KomIiulanapHbie BeKTOphL Pasnokenmwe 1o Tpem
HEKOMILIaHAPHBIM BEKTOPAM.

Henn:

- (opmupoBaTh YMEHHE BRIIOIHSTH JOTOTHATETLHBIE [TOCTPOSHHA, CEUCHHS,
BbIOHPATH METO/] PeIIeH s, IPOaHAIH3HPOBATE YCIOBHE 3a/1a%H,
- Hayunts BrafeTs HOBBLIMH ITOHSTHSIMH, HEPEBOIMTE aHATHTHICCKYIO
3aBHCHMOCTD B HATTAHYIO GopMy H 00paTHo,
3agaum:

- YMeTE pemars 3ajlaud Ha [OCTPOEHHE Cede M, HaXOkIeHHe YIJla MERIY
MPAMOH H ITOCKOCTBIO,

- Bblonusars cnokenne U BLMHTAHHE BEKTOPOB B IPOCTPAHCTBE,

- Haxojurs 1iomma i oBepXHOCTH MEOIOIPaHHHKOB,

- H3yuurk ocHOBHBIE CBOHCTBE [UIOCKOCTH,

- PacemoTperh B3aUMHOE PACTIOIOKEHHE JBYX IPSMBIX, HPAMOIT H MTOCKOCTH:

- HM3yuurs HapaiieabHoCTh HPAMBIX | IUIOCKOCTE!H, NapasuiebHOCTh
IUIOCKOCTEH, NepIeHAHKY IIPHOCTD IPSAMEIX H IIIOCKOCTET,

COHOEPXKAHHE ITPOI'PAMMbI

11 knace (24 B Hej1en0, Beero 68 u)

1. KoopanHaThli TOYKH B KOOPIANHATLI BEKTOPOB B npocrpanctse. JIBiskeHns
(15 u).

ITpsvoyrommHas cHeTemMa KOOPIHHAT B poCcTpancTBe. PACCTOAHHE MEHK/TY TOUKAMH
B npoctpaHcrse. Bexrtopnl B npoctpancrse. [{mHa BekTopa. PaBencTBo BeKTOpOB.
CrokeHie BEKTOPOB. YMHO)eHHe BekTopa Ha umcio. Koopaunatsl ekropa. CkamspHoe

MIPOM3BE/[CHUE BEKTOPOB.
Heuin: BBE/EHME MOHSTHE HPAMOYIOILHON CHCTEMBI KOODAMHAT B IIPOCTPaHCTRE:
3HAKOMCTBO ¢ KOOPJHHATHO-BEKTOPHBIM METOIOM pellleHns 3a1at.
Lean: chopmMupoBaTh Vv yHammuxes VMEHHS [PHMCHSITH KOOP/JIHHATHHIEH 1
BEKTOPHBIH MCTO/bI K PCIIEHHIO 3a7ad Ha HAXOKJICHHE IIHH OTPE3KOB H YIIIOB MEWHIY
NpAMBIMH W BEKTOpaMH B IpoCTpanciBe. B Xoje H3yHCHHS TeMBl IelecoodpasHo

HCIIOTB30BATE aHATIOIMIO MEXJIY paccCMaTPHBAEMBIMHM [OHSTHSMH Ha [IOCKOCTH H B
[POCTPAHCTBE. DTO NOMOKET yyanmmes Gojiee riyGoKo H 0CO3HAHHO VCBOMTE H3y9aeMbiil
MarepHall, YACHHTD COJICPKAHHE H MECTO BEKTOPHOIO H KOOPAHHATHOIO METOJIOB B Kypce
reoMeTpHH

OcHoBHasd mne1b- obobumre u CHCTEMATH3HPOBATE [pejlCTaRIeHI
YHalMXCd O JeKapTOBRIN KOOpJIHHATAX H BEKTOpaX, IO3HAKOMHTL C MOJSPHBLIMH H
cthepHHueCKIMH KOOPIHHATAMH.

H3y4enne KOOpAMHAT H BEKTOPOB B IIPOCTPAHCTBE, C OIHON CTOPOHBL BO MHOIOM
[OBTOPAET M3YYCHHE COOTBETCIBYIOIIMX TEM ILIAHHMETPHM, @ ¢ JPVIOH CTOPOHLL JaeT
anreSpaHdeckuii MeTO/l PEMEHNs CTePeOMeTPHIECKIX 3184,

2.1 mannap, kouye, wap (17 4)

OcHoBHBIE dMeMeHTHl cdepnl M mapa. BsamvHOoe pacnonokenme cdepsl o
IVIOCKOCTH. MHOIOrpaHHMKH, BIMCaHHEIE B cdepy. MHOTOIpaHHHKH, OMHCAHHbE OKOJIO
cepsl. [sannap 1 Konye. OUTYPH Bpale s,

Iesn: BBIpaGoTKa y y9qalMxcs CHCTEMATHUECKHX CBEJCHHH 00 OCHOBHBIX BILIAX
TEJI BpalleH!s.

Hean: aarh yuammMcs CHCTEMATHYECKHE CBEeHHS 00 OCHOBHBIX BHAAX Tel
BpameHist. Mayuenne Kpyrianix Ten (IUUIMHIpa, KOHyca, mapa) 3aBepriaeT H3V4eHne
CHCTEMBI OCHOBHBIX TIPOCTPAHCTBEHHEIX I'€OMETPHYECKHX Tel B xoge 3HAKOMCTBa ¢
TCOPETHIECKHM MAaTepHalIOM TEMbl 3HAYMTENLHO DAIBMBAIOTCH [POCTPAHCTREHHEIE
[PC/ICTARICHHS YHAIIMNCA: KPYIble Tela pPaccMaTpHBATh Ha IPAMEPE KOHKPETHBIX
FEOMETPHYECKHUX Tel, M3Y4YaTh B3aUMHOE DACHOIOKEHHE KPVITLIX Tl H INIOCKOCTeH
(KacaTellbHble H CEKYIIHE ILIOCKOCTH), O3HAKOMHTH ¢ MOHATHAMH OIHCAHHBLIX H
BIIMCAHHBIX NPH3IM H ITHpaMHJI. Pemarn 0OIBNIOE KOJIHYECTBO 34144, 4TO MO3ROIHAET npo-
JIOTBKUTE paboTy 110 JOPMHUPOBAHHIO JIOMHYECKIX H rpadHaecKmy yMeHHiL.

OcunoBHas Melb— chOPMHPOBATD IPEACTABICHNS YHAHXCH O KPVITIHIX
TeNax. H3YIHTD CITy9aH X B3aHMHOTO PACIIOIOKEHHS, HAYYHTE N300pakarh BIMCAHHbIC H
OMHCAHHbLIE GHIVPBL

B nannoii Teme oGo0malores cBeICHNS W3 IUTAHIMETPHH 00 OKPYAHOCTH H KpyTe,
O B3aHMHOM pAaCIOJIOKCHHH TPAMOH M OKPYAKHOCTH, O BIMCAHHLIX H OITHCAMHLIX
OKPYKHOCTAX. 3JeCh VYalHecs 3HAKOMATCA C OCHOBHBIMH (PHIVPaMH BparneHms,
BBUCHAIOT HX CBOHCTBa, Y4YaTcsd HX H300pakaTh M PeMmaTh 3a/1a4u Ha QHTYPHI BpalleHus.
DopyupoBannio Soltee riayGoKHX [pecTaBIe Mt yaammxes MOI'YT CIVKHTEL 3aja4y Ha
KOMOHHAITHH MHOTOIPAHHAKOB i (JUI'YVP BparieHus,

3. Ofbem 1 nI0IA L TOBEpXHOCTH (22 |).

[lousitie  oObema M ero cpoiicTRa. OOBEM NHIMHAPA, HPAMOYTOIBHOIO
napajuienenunesia u upusMer Hpunimn Kasansepn. O6bem mupaviis. O51eM komyca o




yeeueHHOro konyca. OGbeM mapa u ero gacteif. L1014 (b IOBEPNHOCTH MHOTOIPAHIHKA,
[HIMH/Ipa, KOHYCa, YCeUeHHOIo KoHyea. [1noma e oBepXHOCTH mapa U ero gacTei.

IHeaw: cHcremarusamus —H3Y4eHMs MHOTOIDAHHHKOR W TeJl BPAIICHHA B XOJ€
pemenus 3ajlad Ha BRIMHCIEHHE NX 00HEMOB,

Lle/in: IPONOIKITD CHCTEMATHYECKOE H3YUeHHEe MHOIOIPAHHHKOB H Te/l BpaIleHHs
B XO/I€ peIleHns 3a/1a49 Ha BLIMHCIEHHe HX 00BEMOB.

ITonsiTiie 0GbeMa BBOIMTE 110 aHANIOTHH ¢ MOHSTHEM ILIOMA/H TUIOCKOH GHIYPHI 1
thopMyJIHPOBATL OCHOBHEIE CBOMCTBA OOBEMOB.

CymecTBoBanue U €MHCTBEHHOCTL 00BbeMa Tella B MKOILHOM KYpPCe MaTeMAaTHKH
HNPAXOHTCS [IPHHHEMATH 0e3 JI0Ka3aTe/lbeTRa,

TaK Kak Bonpoc of ofbemax NpHHAIEKHI, 110 CYIIECTBY, K TPYAHBIM pasjesanM
BRICIICH MaTemarTHkH. [1o3TOoMY HyXHbie Pe3yIbTaThl YCTAHABIMBATB, PYKOBO/CTBYACH
GolbIle HArNAHBIME COOOpaXeHMIMU. YaeOHbIH MaTepHan II4Bhl B OCHOBHOM JIOTDKEH
VCBOHTLCH B IPOLIECCE PEIICHHS 3a/1a9.

OcHoBHAaA nenb— chopMHEPOBATH HPEJACTABTEHHS YUAIIHMNCS O TOHATHIX
ofbeMa M IUIOMAIH [OBEPXHOCTH, BhIBECTH (OPMYIEI OGBEMOB H  IUIOmaei
[IOBEPXHOCTEH OCHOBHEIX MHPOCTPAHCTBEHHBIX (UIYp, HAayUWTH peliaTh 3ajadd  Ha
HAXOK/IEHHE 00HLEMOB H 1710114 1eil HOBepXHOCTeil.

Haysenne o0beMoB 0G0OmAaeT # CHCTEMATH3HpYeT MaTepHall ILIAHUMETPHH O
wromaaax mirockux ¢uryp. Ilpu Bbmoje dopmyn o6beMOB HCHOMB3yeTes NPHHITHIT
Kapagbepu. D70 N0O3BOISET YHCTO FEOMETPHUECKHMH MeToJaMH, 0e3 HCIOIB30BaHHS
HHTETpalla HIH IIPEJICIbHOI0 Lepexo/jia, HalTH o0heMbl OCHOBHEIX HPOCTPAHCTBCHHLIX
duryp, Brinodas oobeM mapa u ero gacreii.

[lpakTudeckas HalPaBICHHOCTh YTOMH TEMEI ONPE/Ie/AeTCs GOTBITHM KOIHYECTBOM
pa3zHO0Opa3HbIX 3a/1a4 Ha BEMHCICHHC 0OheMOB H ILIOMAei oBepXHOCTe .

IMoBTopenne (14 4.)

Ilesb: OBTOpeHHE H CHeTeMaTH3ald Matepuaia |1 kiacca.

Hean: noBTopUTH H 0GOGITHTE 3HAHMS M YMEHHUS, VYaIHXCS Yepes pPelicHue 3a1aq
10 CHEIYIOHIMM TeMaM: MEeTO[ KOOp/MHAT B IIPOCTPAHCTBE, MHOIOIPaHHMKM, Teia
BpaIeHNst; 00bEMbI MHOTOTPAHHUKOB | Tl BPAILCHHUS

TPEBOBAHMSA K YPOBHHO
oA OTOBKH BbIITYCKHUKOB

B pesyabTare uayueHus MareMaTHRy Ha 6a30BOM YPOBHE VUEHHK 10/IKCH

IHaTH/MOHIMATH

® JHAMEHHE MaTeMaTHYecKoi HAVEH JUJIM PErIeHHA 3aja4, BO3HHKAIOIHX B TCOPHH H

HPAKTHKE, MHPOTY H B TO K€ BPeMs OrpaHU4eHHOCTL IPHMEHEHHS MaTeMaTHIeCKHY
METOJIOB K aHaTH3Y H HCCIICIOBAHHIO IPOIIECCOB H ABIICHMI B IpHpoe 1 obmectse,

*  3HAYCHHE [IPAKTHKH M BONPOCOBE, BO3HMKAIONMX B CAMOH MaTeMaTHke JUIf

GOopMHpOBAHHS M Pa3BHTHA MaTeMaTHYeCKOH HAyKH, MCTODHIO Pa3BHTHS MOHSTHS
HMCIE, CO3JIaHMA  MaTeMaTHYecKoro aHalu3a, BO3HHKHOBEHMS W  pa3BHTHA
FeOMETPHH,

*  VHHBCPCATLHBIH XapakTep 3aKOHOB JOIMKH MaTeMaTHYECKHX paccyiIeHui, Hx

HNPUMEHHMOCTh BO Beex 001acTAX YeIoBedecKoil e Te/ IbHOCTH,

TFEOMETPUSA

YMETh

*  pPAaCIIO3HAPaTh HA 4EPTeNAX H MOJENAX NPOCTPAHCTBEHHEBIE (OPMEL, COOTHOCHTH

TPeXMepPHBIE OOBEKTH ¢ HX ONMHCAHMIMHE, H300PaKeHHAMH;

. ONHCLIBATE B3aUMHOE pacHOIMKEHHE MpAMBIX H IUIOCKOCTEH B [IpOCTPAHCTRBE,

apryMEHTHPOBATL CBOH CYIKICHHS 00 3TOM PaclookeHHH,

e  AHATM3HPOBATh B TPOCTEHINHX CIydadX B3aMMHOE PAcHoOIOKeHHe OOBEKTOB B

IIPOCTPaHCTRE,

*  M300pakarh OCHOBHHIE MHOI'OIPAHHHKH H KpYIJIbie TeJa; BHIIOTHATE 9ePTekH 110

YCIIOBHAM 3414,

*  CTPOHTB NPOCTCHIIIME CeUeHHS KyOa, IPH3MBI, IHPaMMILL;
*  pemark IUlaHMMETPHYecKME M [pocTefilme crepeoMeTpHUYEcKHE 34]aud  Ha

HAXOAJ/ICHHE FCOMETPHYIECKHN BEIHMUH (JTHH, VIUIOB, IL10majtei, 065eMoB);

*  HCHOIL30BATH IPH PEIICHHH CTEPEOMETPHUECKUX 3alad IIAHHMETpHUecKHe (hakThi

H METOJILL,

. [IPOBOJIHTD JIOKA3aTeIbHbIE pacCyXKIeHU B X0/1e PEImeHUA 3a/1a4.

HCI0/Ib30BAaTHL  MpHoGpeTenHble  3HAHHS W YMEHHN B NPaRTHYCCKOil
ACATETbHOCTH B NOBCEAHEBHOI RUIHI U5

. HCC/IeIOBaHus (MO/ICTHPOBAHHA) HECIIOM HBIX NMPaKTHYECKHX CHTVallii Ha ocHOBe

H3VYEHHBIX HOPMYII H CBOHCTB duryp:

*  BBIMHCICHMA OOGBEMOB M IUIOMIAZCH NOBEPXHOCTEH MPOCTPAHCTBEHHBIX Teil 1npu

PCIICHHH [IPAKTHYCCKHX 3ajla4, HCIONb3Ys IIPH HeoOXOJMMOCTH CIPABOYHMKH H
BhIYHCIIMTE/ILHEIE YCTPOHCTBA.

Kajentapao-remaruueckuii mian




3.1 | Obwem IpIMOYTOILHOIO 1
HapajuIener ieia

3.2 | O6beM NpaMOFf IPH3MbL W ITHIHHPA 1

3.3 | Pemenne 3anaq 3

3.4 | OGbeM HAKJIOHHOM IPA3MEL 3
IHPaMHUJIEL KOHYCA.

3.5 | Pemenwue 3amay 3
3.6 | OGbem mapa 1 wiomaib cheprt 2
3.7 | Pemenwe 3ajnaq 4

3.8 | IloBropurensro-oGobmaonmuit ypok 1

3.9 | Konrpoabuasi paGora Ne 3 1o teme 1
«O0BeMbI Ted»

4 | OGobmarwinee noBTopeHne 10
4.1 | Pemenue 3a1a4 10
4.2 | MroroBasi KOHTpo/ibHas paGora 1

Hroro 68
yacoB

Ne | HammeHoBaHHe TeMbl Kon-Bo wacon
miar
1 | MeToi KoopHHaT B NPOCTPAHCTRE. 15
JBumennn
1.1 | KoopauHATEI TOYKH M KOOPIHHATEI 2
BeKTOpa
1.2 | IlpocTeiinmme 3aja4u B KOOPAHHATAX 3
1.3 | CkampHoe npon3Be/ieHHe BEKTOPOR 3
1.4 | Pemenne 3ana4 2
1.5 | JIpwkenus 3
1.6 | Pemenue 3a/1a4 3
1.7 | HoBTopHTEBLHO-0000MAOIHIT YPOK 1
1.8 | Kourpoasnasi pabora Nel no reme 1
«MeTo1 RoOpIHHAT B
NPOCTPAHCTREY
2 | Huannuap, KoHYC, map 20
2.1 | Hunmunap 2
2.2 | Pemenue 3agay 2
2.3 | Konye. YcedeHHEI KOHYC 4
2.4 | Pemenue 3ajau 3
25 | Cdepa 3
2.6 | Pemenue 3aaq 4
2.7 | llosropurenbHo-0000maonmii ypok 1
2.8 | Kourpoabnas paGora N2 no reme 1
«llnimnap, konyce, map»
3 | Obuembl Ted 23

B pesyabrare usydennsi reomeTpun B 11 Kiacce Y4eHHK J10/KEH 3HATH I YMeTh:

¢ COOTHOCHUTH IUIOCKHE I'€OMETPHYECKHE PUTVDEL H TpexXMepHBIE 0OLEKTH ¢ WX
OIHCaHHIMH, YepTeRamit, n300paKCHUAMH, pa3/IHIaTh 1 aHATH3HPOBATE B3AHMHOE
paciojioxenue GuUryp;

* mo0pakaTh reoMeTpUIecKue QUIYPHI H Tela, BHITIOTHATE YepTek 10 YCIOBHIO
3ajIa4m;

® pemarb FeOMETPHYECKHE 3a/1a4H, OIHpPaACch HA H3YYEHHBIC CBOHCTRA
ITAHUMETPHYECKIX H CTEPEOMETPHHECKHN (PHI'YD H OTHONICHHIT MEXTY HHMH,
NPUMEHSIs a/IreOpaHdecKHif H TPHrOHOMETPHYCCKHMIT arapar;

® [POBOJMTH J0OKA3aTE/ILHBIE PACCVHKICHHS IPH PeIeHHH 34,144, J0Ka3hBaTh
OCHOBHBIE TEOPEMBI KYpea:




BLIMHCTIATH JIMHEHHbIC JJIEMEHTRI H YTITHL B IPOCTPAHCTBEHHBIX KOH(DHIYPaIIMsIX,
IUI0ITa 11 NOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeJl H X MPOCTEHIIHX KoMOHHAIHIT;
HPAMEHATL KOOPAHHATHO-BEKTOPHEIT METO/L /11 BEIMHCIICHHS OTHOIIEHHIL,
PacCcTOAHHA H VIJIOB,

CTPOMTH CEYEHHA MHOTI'OIPAHHHKOB,

YueOHO-MeTOHMYeCKHI KOMILJIeKT

Cnucor aHTEpaTYphl

. I'eomerpus, 10-11: Yueb. wis obmeobpasopar. yapexaennit/ J.C. Aranacsi, B.®.
byty3os, C.B. Kagomues u ap. — M.: TTpocsemesnue, 2010.

- 3uB B.I"., Meitnep B.M. JlniaxTiueckie MaTepHatsl o reoMerpun s 10 ki —
M.: TIpocsemenne, 2010.

. Hay4ro-TeopeTHdeckuii 1 MeTOAHYECKHIT kypHA «MaTeMaTHKa B [IKOIe»

4. ExeHejelbHoe y9eGHO-METOAMTECKOE IPHIIOKEHHE K rasere «IlepBoe cenrabps»

Maremaruka

. Kosanesa I M, Masyposa H.H. reometpus. 10-11 Ki1acchr: TecThl Ui TEKYIIETO U
obobmaromero kourpois. — Boirorpax: Yuurenns, 2006.

- BI. 3us. Jluzaxrudeckwe Marepuainl no reomerpum ams 11 kmacca. — M
[IpocBemenne, 2003,

. B.®. Byryzos, 10.A. T'naskos, .M. IOura. PaGouas TeTpajb 110 I'eOMETPHH JUIS
11 kracca. — M.: [Ipoceemenne, 2010.

- BI' 3uB, BM. Meiiep, Al Baxauckuit. 3azaunm mo reomerpum aug 7 — 11
Kinaccos, — M.: IIpocemense, 2010,

. CM. Caakan, B.®. Byrysos. Hayuenue reomerpum B 10 — 11 kiaccax:
Merojudeckne pekoMeHmammu K yueOHmky. Kuura jus yumremrs. — M.
[Tpocsemenue, 2010.



KanenaapHo-temaTHueckoe IJIAHHPOBAHHE

Copaep:xanne maTepuajia Kos-Bo Tun ypoxa ®opmupyembie 3YHbi Bua kouTpoas Cpoxku
Ne YPOKOB Obaacrp BBITIOJIHEHH
m\n B3aHMO/1eHCTBHSA 51
I'nasa V. Meroa koopaunat B npocrpauncrse (15 yacos).
§1. Koopaunartsl Touku u KoopauHatsl BekTopa (1 - 7 ypok)
Kontposbnasi padora Ne 1-
1 [IpsimoyronbHas cucrema 1 ypok | Ypok 3HaTh: Alropurm YcTHBIH 0mpoc 01.09
KOOpPAMHAT B MPOCTPAHCTBE. O3HAKOMJIEHHS C | Pa3IOKEHHSI BEKTOPOB
KoopanHats! BekTOpa HOBBIM M0 KOOPAUHATHBIM
MaTEpUATIOM BEKTOPAM.
VYMeTh: CTPOUTH TOUKH
10 UX KOOpAWHATaM U
HAXO/JMTh KOOPAWHATHI
TOYKH, H300paKEHHOH B
3a/IaHHOM cUCTEME
KOOPAHHAT
2 Koopaunatsl BekTopa I ypok | KomOunupyemsl | 3HaTh: AJIrOPUTMBI Oponrtansusiii onpoc | 07.09
i ypok pa3I0KEeHUs1 BEKTOPOB
M0 KOOP/AIMHATHBIM
BEKTOPAM.

YMeTh: NPUMEHSTh UX
IPH BBIMOJHEHUH




yIpaXHEeHUH

Koopaunarsl BekTopa. 1 ypox | Ypok 3HaTh: AITOPUTMBI CamocrosTenpHas 08.09
Jle#cTBUS HAZl BEKTOPAMH. 3aKpeIJICHUsA cno)keHus AByX u 6onee | padora Nel
M3YUYE€HHOTO BEKTOPOB, JIM (15 mun)
mMarepuasa MPOM3BECHUE BEKTOPA
Ha YKCJIO, Pa3HOCTH
JIBYX BEKTOPOB
VYMeTh: NPUMEHSTh HX
TMPH BBHITIOJTHEHHH
YIPaKHEHUH
Cesi3p Mexay koopauHaramu | | ypok | Ypok 3HaTB: NPU3HAKH ®ponTansHbiil onpoc | 14.09
BEKTOPOB M KOOP/IMHATAMHM O3HAKOMJIEHHS C | KOJUICHHAPHOCTH H
TOUEK HOBBIM KOMIUTAHAPHOCTH
MaTepHaIoM BEKTOPOB
VYMmeTh: 10Ka3bIBaTh HX
KOJUTIEHHAPHOCTD U
KOMILIAHAPHOCTb.
IIpocreiiue 3anauu B 1 ypok | Ypok 3HaTh: hopMYyIIBI Teoperuueckwuii onpoc | 15.09
KOOpAMHATaX 3aKpeIUICHUsA KOOpPAWHAT CEPEIUHbI Koppekrupyromas
U3Y4EHHOTO oTpe3Ka, GopMyJIbl caMoCTOsITeTbHAs
marepuala JUTMHBI BEKTOpa U pabora Ne 2
PacCTOSIHUSA MEXKITY (15 mun)/AM

JBYMS TOYKaMH.
YMeTb: NPUMEHSATD
yKazaHHbie HopmyJIsI
JUTS PEIIeHUs
CTEPEOMETPUYECKUX
3a/1a4 KOOPJAMHATHO-
BEKTOPHBIM METOJIOM.




[Ipocreiime 3anaun B | ypok | KomOuuupoBaH | 3HaTh: alirOpUuT™ Texyummii onpoc 21.09
KOOpAMHATax HbIH YPOK. BBIYUCIICHUS JUTHHBI

BEKTOPA, /UTUHBI

OTpe3Ka, KOOpAHHAT
Konrpoabnas padora Ne 1 1 ypok | Ypok Cepe/IMHbI OTpe3Ka, 22.09
no Teme «KoopauHaThl TOYKH MIPUMEHEHUSA IIOCTPOEHHUE TOYEK 1O KontposbHas padora
M KOOPAMHATBI BEKTOPa» 3HAHUU U KOOpJAMHaTaMm. Nel

YMEHHH YMmerb: NpUMEHATH JAM (45 mun)

aJIrOPUTMBbI

BBIYMCIICHUS JUTHHBI

BEKTOpA, JUTHHBI

OTpe3Ka, KOOpAMHAT

CepEeANHBI OTPE3Ka,

MOCTPOCHHS TOYEK T10

KOOpAMHATaM I1pH

pelIeHUH 3a/1ay.

§2. CxanisipHoe npousBeieHne BeKTOpPOB (4 yaca)
8-11 ypoku
Yron Mexay BEeKTOpamHu. 1 ypok | Ypok HUmersn: npeacrasienune | YCTHBIH onpoc 05.10
CkansipHO€ MpOM3BEACHHE O3HAKOMJIEHUS € | 00 yriie Mexay
BEKTOPOB HOBBIM BEKTOPAMH, CKaJIIPHOM
MaTepHaliom KBa/IpaTe BEKTOPA.

Y101 MeK/1y BEKTOPaMH. 1 ypok | KomOGuuupoBaH | YMeTb: BBIUHCIATH Marematuueckuit 06.10
CkansipHoe npousBeeHue HBIH YPOK CKaJIApHOE TUKTAHT

BEKTOPOB

INPpOU3BEICHHUE B

( ¢ caMOnPOBEPKOIA)




- KOOpPAMHATAX M KaK
10 | Boruucnenue yrioB Mexmy 1 ypok | Ypok NPOU3BE/ICHUE JUTUH Texymmii onpoc 12.10
MPAMBIMH M IJIOCKOCTSIMH. 3aKperuieHus BEKTOPOB Ha KOCHHYC
M3YUYEHHOI O yria MexX/1y HUMH,
marepuasa HAXOAMTh YTOJl MEKIY
11 [loBropenne Bonpocos Teopuu | | ypok | Ypok BEKTOPaAMH MO HX CamocTosTe/nbHas 13.10
M pEelLIeHME 33/1a4 3aKperuieHus KOOpAWHATaM, pabota (5-7 MHHYT)
M3YYEHHOT O NPUMEHATH (GOPMYJIbI
Marepuana BBIUMCIICHHUA yIJ1a
MEXKIY NPSAMBIMH.

§3. /IBnxenns (4 yaca)
12-15 ypokn
Kourpoabuasi padora Ne 2 -

12 | JIBuxenus. [lenTpanbhas |1 ypok | KomOunuposan | Umers npejacraBienue | YCTHbII ONpoC
CUMMeETpHs. 3epKaibHas HbIH YPOK 0 Ka)/IOM M3 BU/IOB
cummertpus. OceBast JIBUIKEHHUS: OCeBas,
cummetpus. [lapamienbHbiii LIEHTpaJIbHAas,
MEPEHOC. 3epKajibHasi CHMMETPUs,

napaijie/ibHbl i
MEPEHOC, YMETh
BBITIOJIHATH MOCTPOSHHE
hurypsr

VYMmerb: BbINOIHATH
MOCTpoeHUE PUrypsi,
CUMMETPHUYHOM
OTHOCHTEJIBHO OCH
CUMMETPHH, LIEHTPa
CUMMETPHH, TJIOCKOCTH,




NPU NapaLIETIbHOM
nepeHoce.

3nartb: dopmyJibl
CKaJISIpHOT O
IPOU3BEAECHUS
BEKTOPOB, JUTHUHBI
BEKTOpa, KOOpAUHAT
CepeIMHbl OTPEe3Ka,
YMETh MPUMEHSTh UX
MpH PEUICHUHA 33/1a4
BEKTOPHBIM, BEKTOPHO-
KOOPAWHATHBIM
cnocobamu.

YMeTb: CTPOUTH TOUKH
B IIPSIMOYTOJIbHOM
CHUCTEME KOOPAMHAT 110
3a/1aHHBIM
KOOPAMHATAM, YMETh
HaxXOJHUThb YIOJl MEXKY
NPSMOH U IUIOCKOCTBIO.

OpoHTaAIBHBIH OTIPOC

Konrpoabuas padora
Ne2
AM (45 mun)

3ayer no reme no
Kaproukam (45 mun)

I'naBa VI. limamuap. Konyec. llap. (17 uacos)

§1. Hmamuap (3 yaca)
16-18 ypoxn

13 | Pemenue 3amau no teme 1 ypok | Ypok
«/IBmkenue» 3aKpEILICHUS
HU3Y4YEHHOT O
MaTepuasia
14 | KonrpoubHas paGora Ne 2 1 ypok | Ypok
1o TemMe «BekTopbi». IIPUMEHEHUS
3HAHWHU U
YMEHUH
15 | 3auer no reme 1 ypok | Ypok
«MeToa KOOpAHMHAT B 00o0uienus u
NPOCTPAHCTBE» CHUCTEMaTH3aluu
3HAHUM
16 | [lonaTtue uunuHapa 1 ypox | ¥Ypok
03HAKOMJICHHSA C
HOBBIM

HNmersb npeacraBnenue
O LIMJIMHIpPE.
¥YMmerb: pasznuuarth B

YcTHBIH onpoc




MAaTCPHAIIOM

OKPYKaIOIEM MUPE
NPEAMEThI-LIHJIMHIPBI,
BBIMOJIHATH YEPTEXKE IO
YCIIOBHIO 3a/1aUH.

17

[{unuuap. Pemenune 3anau

1 ypok

KomOunupoBau
HBIHA YPOK

YMeThb: HAXOIHUTh
MJIOMIAb OCEBOr0
CEUCHUS LMJIUHIpA,
CTPOHUTH OCEBOE
CEYCHHE LIMJIMH]IPA.

[IpakTueckas pabora
Ha MOCTPOCHHE
CEUYCHHH

(10 muH)

18

[1nomans MOBEPXHOCTH
LMJIHHIpA

1 ypok

Kom6Gunuposan
HBIH YPOK

3HaTh: GopMyITBI
riomanan 00KOBOM U
MOJIHOM MOBEPXHOCTH
UWINHAPA U YMETh UX
BBIBOJIUTH, MCIIOJIb3YsI
(hopmyJIbl, BEIYHCITHTB
iomans OOKOBOH U
MIOJIHOM TTOBEPXHOCTH.

CamocrosrensHas
pabora Ne 3

(15 mun)IM

§2 Konyc (3 uaca)
19-21 ypokn

19

Konyc

1 ypok

Ypok
03HAKOMJICHHMS C
HOBBIM
MaTepHUaIOM

3HATH: 2JIEMEHTHI
KOHYCa: BEpILINHA, OCb,
oOpa3syroias,
OCHOBaHHE.

YMerTh: BINOIHATH
MOCTPOEHHE KOHYCa U
ero ce4yeHus, HaXoO AU Th
IEMEHTBI

@poHTaIbHBIA ONPOC

20

Konyc, nnomanb noBepXHOCTH
KOHYCa

1 ypok

KombGunuposan
HbIH YPOK

3HaTh: YIEMEHTHI
YCEUEHHOI0 KOHYCa.

MareMaTHYeCKHUi
JAMKTAHT, TPOBEPKA




¥Ymertn: pacno3Hasarb
Ha MOJEISX,
n300paxarb Ha
4yepTekax.

JIOMAIITHETO 3a/laHus,
pelieHue 3aaau mno
FOTOBBIM YEPTEIKAM.

21

Y CcedeHHBIH KOHYC

1 ypok

Ypok 3uarTb: hopmyIibl
O3HAKOMJIEHHS € | II01a a1 OOKOBOH U
HOBBIM MIOJIHOM MOBEPXHOCTH
MaTepHaIoM KOHYCa U YCEYEHHOT 0
KOHYyca.

VYmerth: peuiats 3a1a4u
Ha HaXO0XK/IEHHE
TUIOIIA/ M TOBEPXHOCTH
KOHYCA U YCEUEHHOTO
KOHYCa.

@OpoHTaIBHBIA OMPOC

§ 3. Cepa (11 yacos)
22-32 ypoku
KoutpoJabhasi pabora Ne 3

Cdepa u map.

1 ypok

Ypok 3HaTh: onpeaeiicHHe
O3HAKOMJICHHS C | cephl U 1apa.
HOBBIM Vmersn: onpenenarsb
MaTepUaIoM B3aMMHOE
pacrnonoxeHue chep u
TUTIOCKOCTH

CamocrosTenbHas
pabora Ne 4

( 15 mun) IM
YeTHBIN onpoc

22

B3aumHoe pacnosioxeHue
cepsl U MIOCKOCTH

1 ypox

Ypok 3HaTB: CBOMCTBO
3aKPETUICHUS KacaTesbHOM K cdepe,
HA3Y4YEHHOr O 41O COOOM

maTtepuaia NpeICTaBIseT
paccTosiHMe OT LIEHTpa
cepbl A0 TIOCKOCTH
CEUECHHUS.

@poHTaIBHBINA ONPOC




Ymern: yMETh pellath
3a/1a4uM 10 TeMe.

24 | KacarenbHas MmJIOCKOCTh K 1 ypok | Ypok 3HarTe: ypaBHEeHHE YeTHbIM onpoc
cdepe, ypaBHeHHE cepbi. O3HAKOMJIEHHSA C | CepBhl.
HOBBIM ¥YMeTb: cOCTaBIATh
MaTepraiom ypaBHeHHe cephl 1o
KOOP/IMHATaM TOYEK;
pellaTh THIOBBIE
3a71au TI0 TEME.
25 | [Inowmans chepsi |1 ypok | KomOunuposan | 3Hath: hopmyiy CamocrositenbHas
HBIH YPOK wiomanau cheps. pabora oOyuaromero
YMeTh: IPUMEHSThH xapakTtepa (10 muH)
(dbopmysy Mpu peuIcHHH
3a71a4 Ha HaXOJK/ICHHE
wiomanu cepsl.
26 | Pa3ubie 3agaum Ha 1 ypox | Ypok VYmerh: pewiarhb [IpakTikym 1o
MHOTOI'PaHHUKH, LMAJTHH]P, 000011eHus u TUIOBbIE 3a/1a4H, peLLEHUIO 3a1a4
KOHYC M Luap. CHUCTEMATH3aLHH | IPUMEHSTH
3HAHUH NOJYYEHHbIE 3HAHMS B
KU3HCHHBIX CUTYaIMsIX
27 | Pa3Hble 3a/1auu Ha 1 ypox | KomOunupoBan | 3Harh: noHATHE YcrHbii onpoc,
MHOTOTPAHHUKH, ITHTHHJID, HBIH YPOK BIIMCAHHOTO I1apa peleHue 3a1ay
KOHYC M IIap. (chepni) B
28 | Pa3nbie 3agaum Ha 1 ypok | KomOMHHpOBaH | MHOTOrpaHHHUK, Técr
MHOTOIPaHHUKH, LIKITHHJIP, HbIH YPOK OIUCAHHOIO 1l1apa

KOHYC M IIap.

(cepsi) okol10
MHOTOTpaHHMKa,
BBISICHUTH YCIIOBHS HX
COCYIIIECTBOBAHHSI.




VYmers: pewmars 3a/1a4u
Ha KOMOMHALHIO:
npu3Mbl U chepsl,
KOHYyCa M MHPaMHUIbI.
29 | KourpoabHasi padora Ne 3 1 ypok | Ypok YMeTh pemarte
no reme «lnaunap, konyc, NPUMEHEHHUS TUMNOBBIE 3a7a4H 110 KonTtpoabnas patora
chepa u map» 3HAHUH U TEME, UCIIOJIb30BATh Ne3
YMEHHH MOJIY4€HHbIE 3HAHUS JAM (45 mun)
30 | 3auer no reme: 1 ypok | Ypok JUISl UCCIIeIOBAHUS 3a4er no Teme
«Tena Bpamenus» [IPUMEHEHUSA HECJIOKHBIX
3HAHUM U MPaKTHYECKUX
YMEHHUHI CUTYaLMH.
31 O600menne no reme: 1 ypok | Vpok @DpoHTaIbHBII OMIPOC
«mannap, Konyc, chepa 0000meHNs U
wap» CHCTEMATH3AIHH
3HAHUH
32 | Ananu3 KOHTPOJIBHO# padoTer, | | ypok | Ypok @OpoHTaIBHBIN OMPOC
3a4ETOB M0 TEME. 0000uIeHHs U
CHCTEMaTH3aLIMH
3HAHUU
I'nasa VII. O6bembi Tea (22 yaca)
§1. O6bem npsimoyroibHOro0 napaJsuiesenunesa(3 yaca)
(33-35 ypokn).
33 | Ilonsatue oGbema. 1 ypok | Ypok 3uaTn: hopmyIisl YcTHBI onpoc
O0bem NpAMOYTOIBHOTO O3HAKOMJIEHMs ¢ | oObema
napaule/ienunesa. HOBBIM MPSAMOYTOJILHOTO




MaTepUaiom napaieenuneaa.
34 | OObem NpsIMOYTOJIBHOTO 1 ypox | Ypok YMeTb: HaX0/AMTh OpoHTaIBbHBIN 0NPOC
napauienenunena. Oonem 03HaKOMJIeHHMs ¢ | 00beM Kyda u 00bem
MPAMOYTOJIbHOH MPH3MBI, HOBbIM NpSMOYTOJIBHOTO
OCHOBaHHEM KOTOPOH MaTepuaiom napaJulesienune 1a.
ABJISICTCSA MMPAMOYTOJIbHbBIN
TPEYIOJIbHUK.
35 | Obbem npsAMOYToJIbHOTO 1 ypok | KomOunuposan CamocrosTenbHas
napasuiejienunea. HBIH YPOK pabora Ne 5
(15 mun)/IM
§2. O6bem npsiMoii MPH3MBI U HUJIMHAPA (3 yaca)
36-38 ypoxnu
36 | O6beM NIPSAMOil MPU3MBI 1 ypok | Ypok 3HaTh: TEOpPEMY O OpoHTaIBHBIH OMPOC
03HAKOMJICHHS C | 00BbEME NIPAMOH
HOBBIM MPU3MBI.
MaTepHaliom VYMeTb: pelarh 3a/1auu
C MCTOJIb30BAHUEM
hopmyJiel 0ObeMa
NPsAMOU NPU3MbI H
MPAMOYTOJILHOTO
napajiienenuneaa.
37 | O6beM UMIMHIPA 1 ypok | Ypok 3uath: hopmyny ®dpoHTaTBHBIN OMPOC

03HAKOMJICHHUS C
HOBBIM
MaTepHaIOM

o0beMa LUJIUH/IPA.
¥YMeTb: BIBOJAUTH
dbopmyny u
MCIOJIL30BaTh €€ MPH




38 | O6bem unmHapa 1 ypox | Ypok peLIEHHH 3a/1au. CamocrosTensHas
3aKpeIICHHUs pabora Ne 6
M3Y4EHHOTO (20-25 mun)/IM
Marepuana
§3. O6bem HaK/I0HHOH NPH3MBbI, MHPAMHIBLI H KOHYCa (8 YacoB)
39-46 ypoku
Konrtpoabhnas padora Ne 4-
39 | Beiuucaenue 00BEMOB TeN ¢ 1 ypok | Ypok HMmerts npeacrasienne | YCTHBIM OMPoOC
MOMOILIBIO HHTErpasia O3HAKOMJIEHHS C | O BBIYMCIICHHH 00BEMOB
HOBBIM T€1 C MOMOILBIO
MarepHaiiom OIPEICSIEHHOTO
MHTErpasa
40 | OGbeM HAKJIOHHOW MPU3MBI I ypok | KomOGunupoBan | 3narth: dopmyiy DpoHTaTBHBIH OMPOC
HBIH YPOK 00beMa HaAKIIOHHOM
MPU3MBI C TIOMOLIBIO
HHTErpajia;
YMeTb: HAXOAUTh
00beM HAKIOHHOM
TPU3MBI.
4] O0beM nupamMuabi 1 ypox | ¥Ypok 3HaTh: METO [IpakTikym™ 1o

MOBTOPEHHS H
O3HAKOMJICHHS C
HOBBIM
MaTepPHAIOM

BBIUYMCIIEHUs 00bEMA
4epes3 OIpPeAeICHHbIN
MHTErpas.

YMeTb: NpUMEHSITh

PEUICHMIO 3a1a4




MCTO/ 1A BBIBOIA

42 | O6bvem nupamu/is 1 ypok | Ypok dhopmyasr 06sema Tecr
3aKperUICHHs MUPAMHU/IbI, HAXO/IUTh
U3Y4YCHHOTO 00BEM NMUpPaMU/IBI.
Marepuasia
43 | O6beM nupaMuIsl 1 ypox | Vpok [IpoBepka 1omariHero
3aKpeIUICHUs 3a1aHuA,
HU3YYEHHOTO CamocrosTenbHas
martepuana pabota Ne 7
(15 mun) IM
44 | O6bem KkoHyca 1 ypok | Ypok 3nare: Gopmyiiel Ananus 3a1a4
[IOBTOPEHHUS U YMeTh: BIBOIUTH CaMOCTOSTEILHOU
O3HAKOMJIEHHS ¢ | (DOPMYIIBI 0OBEMOB paboThl, PpoHTATBHBIH
HOBBIM KOHYyCa ¥ YCEYEHHOT 0O orpoc
MaTepUajIom KOHYCa, peluaTth 3a1auu
Ha BbIUUCIICHHE
00BEMOB KOHYyCa U
YCEYEHHOT 0 KOHYCA.
45 | Pemienne 3ama4 Ha 1 ypox | ¥Ypok 3uatb: hopmyibl ITpoBepka qomarisero
HaxoykJaeHHe o0beMa KOHyca 3aKperUieHus 00BEMOB. 3a/1aHKS,
M3y4YEHHOTO VYmers: pemars CaMOCTOSITEIbHAs
marepualia IpOCTEHIINE padora ¢
CTEPEOMETPHUECKHUE MOCTIEIYIOIIEH
3a/layd Ha HAXO0XKICHHUE | CAMOITPOBEPKOM
46 | KourpoJibHas patora Ne 4 1 ypok | Ypok 00BEMOB. Kontponbshas pabora
no reme «O0beMbl TEJ» MIPUMEHEHUS No4
3HAHUK U JAM (45 mun)
YMEHU U

§4. O6bem mapa n niomans cepsoi. (8 yacos)




Kontpoannas padora Ne 5-

47 | O6wem mapa 1 ypox | Vpok 3uarb: Gopmyny @poHTanBHBIH OMPOC
O3HaKOMJIeHHUs ¢ | 0ObeMa mapa.
HOBBIM ¥YMerTb: BbIBOIHUTH
MaTEPHAIOM dhopMmyIy ¢ momoIkI0
OIPENEIIEHHOTO
UHTErpaia u
HCIIOJIB30BATh €€ MPH
PEIICHHH 3a1a9 Ha
HaxoxKJaeHue obbema
mapa.
48 | Ob6veM mapa u ero 4acrei. 1 ypok | KomGunuposan | Umers npeacrasienue | Matematuueckuii
HBIN YPOK O IIapOBOM CEIrMEHTE. JIMKTAHT
[ITapoBom cekTope,
49 | Obbem m1apoBOro CErMeHTa, 1 ypox | Vpok CcI10€. YeTHbll onpoc
[11apOBOI0O CJI0s, LIAPOBOT0 3aKperieHUs 3HaTb: hopmyJibl
CeKTopa U3YUYEHHOTO 00BEMOB ITHX TeJI.
Marepuasa VYMern: pewats 3a1auu
Ha HaAXO0XKJICHHUE
50 | O6bem 1apoBOro cerMeHTa, | ypok | Ypok 00BEMOB 1IAPOBOTO CamocTositenbHas
1IIapPOBOT0O CJ10s, IAPOBOT0 NPUMEHEHUs CJ104, CEKTOpa, pabora Ne 8
CeKTOpa 3HAHUH U CerMeHTA. ( 15 mun) /IM
YMEHUH
51 [Tnomans chepsi lypok | Vpok 3uarb: popmyny @pOoHTaNBHBIH OMPOC
NOBTOPEHHSI iowaau cheps.
YMeThb: BHIBOIUTH
hopmyny nutomaau
cdepsl, penatk 3a1auu




Ha BBIYUCIICHHE
miotaau chepsi.
52 | Pewienue 3a1au no reMam 1 ypok | ¥Ypoxk HUcnoab3oBaTth TeopeTnueckuii TecT
«00beM 111apa u ero yactei» NIPUMEHEHUS NPUOOPETEHHBIE 3HAHUS
«IInomans chepbi» 3HAHUH U U YMEHHS B
YMEHHUH IIPAKTHYECKOM
NEATENBHOCTH IS
BBIYHMCIICHUS] 00BEMOB
[1apa | rJiomiaim
cthepsr.
53 Kourpoabnas padora NeSno | 1 ypok | Ypok 3naTb: hopMyJIBI U KonTtpoaibnas padora
Temam «O0bem wapa» u 00o0uieHus u YMETh MCMOJIb30BaTh UX | Ne§
«ILnomans cepbin CHCTEMaTU3allMK | MIPH PELICHUH 3a/1a4. AM (45 mun)
3HaHUH
54 | 3ager no remam 1 ypok | Vpok
«O0beMm mapa» u NPUMEHEHHUS
«ILromaas chepbi» 3HAHHUH M
YMEHHUH
I'nasa VIII. Hrtorosoe nosropenue kypca reomerpun 10-11 kiaccos(14uacos).
55-68 ypoku
55 | AKCHOMBI CTEPEOMETPHH. 1 ypox | Ypok 3HATB: OCHOBHBIE YeTHbIN onpoc
[loBTOpenue. O3HAKOMJICHHSA C | MIOHATHUS CTEPEOMETPHH.
HOBBIM YMeTh: pacno3HaBarth
MaTepHaIoM Ha YepTekKaxX U MOJEIISX
NIPOCTPAHCTBEHHbIE
dopmbI
56 | [lapannenbHOCTh NPSIMBIX B |1 ypok | KomOGuuupoBan | 3HaTh: npusHak ITpoBepka gomaiiHero




NPOCTPAHCTRE,
NapauieJIbHOCThb MPSAMOH U
I0CKOCTH. CKpelnBaroIIrecs
npsimeie. [lapamiensHoCTh
miockoctei. [loBropenue

HbIN YPOK

[apauIeIbHOCTH
IPAMOM U TUIOCKOCTH
VYmerb: npuMeHsTh
NIPU3HAK IPH
JIOKa3aTeIbCTBE
NapayICIbHOCTH
NPSIMO# H IJIOCKOCTH.
3HaTh: ONpe/ICIIEHHE U
NPH3HAK
CKPEILIUBAIOIIHXCS
MIPSMBIX.

¥Ymertn: pacno3HaBaTh
Ha 4epTekax U MOJEIIAX
CKpELIMBAIOIIHECH
npsimbie. 3HaATH:
ONpeaeIeHHe, NPU3HAK
NapalJIeIbHOCTH
MJIOCKOCTEN,
napasuie/IbHbIX
[IJIOCKOCTEM

VYmerthb: pemars 3a1a9n
Ha J10Ka3aTejIbCTBO
napasuiesibHOCTH
IJIOCKOCTEMN ¢
MOMOILBIO NMPU3HAKA
MnapajuleIbHOCTH
MJIOCKOCTEH

3a/IaHus,
(bpoHTaAIBHBINH ONPOC

57

IlepnenauKyaapHOCTh NPSIMOH
M IJI0CKOCTH. Teopema o Tpex
MEPIeHIMKYIApax. YroJ

MENLY NPAMOM U IJTIOCKOCTBIO.

1 ypok

Ypok
MIPUMEHEHHUSI
3HAHUH U
YMEHHU U

3HaTh: Npu3HaK
NEepPreHAuKYIIPHOCTH
MPAMOM U IUTIOCKOCTH
YMeTh: NPUMEHSTH

CamocTosTesbHas
pabora Ne 9 (15 mun)




[ToBTOpenwue.

NPHU3HAK MPU PELLICHHH
3a/1a4 Ha
J1I0Ka3aTesibCTBO
NEPNEHAUKYISAPHOCTH
NPSAMOH U IJIOCKOCTH
napajuiesiorpamMmma,
pomOa, kBajpara
HUmets: npeacrasienue
O HaKJIOHHOH U ee
NPOEKILIMK Ha IJIOCKOCTh
3HaTh: onpeaeacHue
PacCTOsAHUHI OT TOYKH
JI0 TUTOCKOCTH, OT
NPSAMO#M 10 IJIOCKOCTH,
pPacCTOsTHUE MEXKTY
napasuiejIbHbIMHU
TJIOCKOCTSIMHU

VYMeTb: HAXOAUTH
HAaKJIOHHYIO WJTH €€
MPOEKLIMH, TPUMEHSISI
teopemy ITudaropa.
3HaTh: Teopemy o Tpex
NEPHIEHINKYIIApax;
Onpeie/IiCHHE yria
MEXKy TPSIMOH H
IUIOCKOCTBEO

Ymerb: NpuMEHSTh
TEOpEMY O Tpex
NEPNEHAUKYIApax Npu
pELLIEeHUN 33/1a4 Ha
JIOKa3aTebCTBO




NEPIEeHUKYIIPHOCTH
IBYX MPSAMBIX,
OIPEZIENATh PACCTOSHUE
OT TOYKH 0 IJIOCKOCTH;
H300pakathb yroJi
MEXIY NPAMOU U
TUTOCKOCTHIO Ha
yepTexKax.

58

JIByrpaHHbIii yrou.
IlepnenaukynsipHocTh
rockoctei. [loBropenue.

1 ypok

Ypok
MIPUMEHEHUA
3HAaHUM U
YMEHHH

3HaTh: onpeienenue u
MPU3HAK
NEePHEHUKYIIPHOCTH
JIBYX IUIOCKOCTEH
VYMmeTnb: CTpouTh
JIMHEHHBIN Yo
JABYTPAHHOrO yriia

Teopernueckmii
ompoc

59

MHOrorpaHHuKH.
[lapannenenwunen, npusma,
NMUpaMuaa, IJI0MIa M UX

noBepxHocTen. [losTopenue.

| ypok

3HaThb: BUABI IPU3M,
(hopMyIIbl HAXOKIEHUS
MOBEPXHOCTH TIPU3MBI
U IU10111a/1b
MOBEPXHOCTH MPAMOM

IIPU3MBbI, ITHPAMHABI.

DpoHTaNBHBIN 0NPOC

§2.Ilupamuaa (Suacos)

60

[ MHororpaHHukH:

] 1 ypok ] Ypok

| 3nare: ONpEeAC/ICHHE

I [IpoBepka nomanisero




napajiieenunesn,
Ipu3Ma, MUpaMu/ia.
IToBTOpEHHME.

O3HAKOMJICHHS C
HOBBIM
MaTepHaIoM

NPH3MBbl ,IIMPAMHU/IBI, €€
3JIEMEHTOB.

Ymern: nzo0paxkars
NpH3My, MHPAMUIY Ha
4YepTeKax, CTPOHTH
CEYEHHUE TUIOCKOCTHIO,
napajuie/IbHOM
OCHOBAHHIO, U CEYEHHE,
MPOXO/sIlEe Yyepe3
BEPLUIMHY [THUPAMH/IBI.

3a/]aHus
CamocrosTenpHas
pabora Ne 10 (15 mun)

61

BexTtops! B npoctpancTse.
JlelcTBuUs HA/l BEKTOpPaMH.
CkanspHoe npounsseaeHue
BEKTOPOB.

1 ypok

KomGunuposan
HBIH YPOK

3narb: pacnonoxeHue
BEKTOPOB 110
KOOPAMHATHBIM
BEKTOpaM, JACHCTBHS
Ha/l BEKTOpamH,
YPaBHEHHE MPAMOH,
KOOP/ZMHATHI BEKTOPa;
KOOPAUHATHI CEPETHHbI
OTpe3Ka, CKaJIsApHOE
NPOU3BECHHE
BEKTOPOB, hopmyiy mis
BBIYMCJICHUS yTJia
MEJK/y BEKTOpaMH H
OPSAMBIMH B
IIPOCTPAHCTRE.

YmerTn: pewath 3a1a4u
KOOPJIMHATHBIM H
BEKTOPHO-
KOOPAMHATHBIM
crocobamu.

YcTHbIi onpoc
WUnuBuayansHas
pabora 1o kapToukam

62

[TosTOpenue. Llminuap, koHyc

1 ypok

Ypok

3HaTh: onpeneneHus

ITpakTukym mo




M 11ap, 1Ioaan ux
MOBEPXHOCTEN

T

3aKpeIUIeHHs
W3Y4E€HHOTO
Marepuaa

63

[ToBTOpenue no reme:
«O06BeMbl T

1 ypok

Ypok
TIPUMEHEHHUS
3HAHUH U
YMEHHUM

64

IToBTOpenwue no reme:
«O06BeMBI T

1 ypok

Ypok
O3HAKOMJICHHS C
HOBBIM
MaTepUaIoM

dbopMyJIBl TIOmMAN
MOBEPXHOCTH H
00BEMOB, BHJIBI
CEYECHHH.

YMerb: HCIOIB30BaTh
NpHOOPETEHHBIE
HaBBIKH B
MIPaKTHYECKOM
JIeATENIbHOCTH JUTS
BBIYUCJICHUS OOBEMOB H
IJ10IHaAeH
OBEPXHOCTEH.

PCHICHHIO 3a1a4

OpoHTaNbHbIH OMPOC

Teopernueckuii
onpoc

65

IToBTOpEHuE no TEME
«MHOTOrpaHHHKH»

I ypok

3HaTh: BUIBI
MHOIOrPaHHHKOB,
(hopMyJIbl HAXOKIEHHUS
MOBEPXHOCTEN M
00BEMOB.

YMerh: UCTOJIB30BaTh
npruoOpeTeHHbIE
HAaBBIKH B
IIPAKTUYECKOH
JEATEIIbHOCTH JUIS
BBIYHCIIEHUS 00BEMOB U
TUIOIIA e
[IOBEPXHOCTEHA.

Tecr ¢ nocnenyromeit
CaMOITPOBEPKOH

66

[TosTopenue no teme: «Tena
BPALLCHUS»

1 ypox

3uare: hopmyiisl
HAXO0X/JI€HUS
MOBEPXHOCTEH U
00BEMOB TEN
BpaLICHHUS.

YMeTb: HCIOTB30BATh

Tect ¢ nocnenyromei
CaMOIPOBEPKOi




PHOOpPETEHHBIE
HaBbIKH B
MPaKTHYECKON
JAEATEIbHOCTH TSI
BBIYHCIIEHUA 00BEMOB H
TUI0IAAeH
[IOBEPXHOCTEH.

67 | IloBTOpEHue no Teme: 1 ypox | Ypok
«KomOuHanuu ¢ onucaHHbIMH O3HAKOMJICHHS C
chepamum» HOBBIM

MaTepUaIoM

68 | IToBTOpenue no teme: 1 ypok | Ypok
«KomOuHaIHMK ¢ ONMMCaHHBIMU MPUMEHEHUS
chepammn» 3HAHUH U

YMEHUH

YMerpb HCTIOB30BaTh
NpUOOpPETEHHbIC 3HAHUS
M YMEHUA B
MIPAKTUYECKOM
NEATEbHOCTH IS
MCCIIE10BaHus
HECIIOKHBIX
MPaKTHYECKHX
CHUTYalMi HA OCHOBE
U3yUYEHHBIX GOPMYJT H
CBOMCTB (uryp.

[IpakTukym no
PELIEHHIO 3a/1a4

[IpakTukym no
PELIEHHUIO 3a1a4

Teopernueckas yacTb: 63 ypoka

IIpakTHYyeckasi 4acTh: 5 ypokoB (KOHTPOIbHBIE PabOTHI)




