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Hoacnumenvnas 3anucka

Cmamyc 0okymenma

PabGouast mporpamma mo reomerpunm 9 Kiacca cocTaBleHa Ha OCHOBE (perepasbHOro
KOMIIOHEHTa TOCYJapCTBEHHOI'O CTaHJAapTa OCHOBHOro oOmero oOpaszoBanus, [Iporpammsl 1o
reoMeTpur K Y4eOHHMKY g 7-9 kiaccoB o0meoOpa3oBaTenbHbix ImKod aBTopoB JI.C.
AranacsiHa, B.®. byry3osa, Cb. Kanomuesa, O.1". Ilo3nska u M.U. FOauHo#.

Jannas pabodas mnporpaMma IIOJIHOCTBIO OTpakaeT O0a30Bblii ypOBEHb MOATOTOBKU
IIKOJILHUKOB 10  paszfgenaMm  mporpamMMbl. OHa  KOHKPETH3HPYET  COAEp)KaHHE TeM
00pa3oBaTENFHOTO CTaHJApPTa M JaeT MPHUMEPHOE paclpeesicHne YIeOHBIX 4acoB IO pasJeiam
Kypca.

[lporpaMma BBIIONHSET JBE OCHOBHblE GYHKUUH. HHpopmayuonno-memoouueckasn
(GYHKIMS O3BOJIAET BCEM YYaCTHHKAaM 00pa30BaTEIBHOTO IMPOIEcca MOMYYNUTh MPeICTaBICHUE
0 MLeJsIX, COJACpXKAaHWUHU, OOINeH CTpaTeruu OOYYeHHUs, BOCIUTAHHMS W Pa3BUTHS YYaIIHXCS
CpeACTBAMU JaHHOTO yueOHoro mpeamera. Opeanuzayuonno-naanupylowiaa QyHKIusA
npeaycMaTpuBacT BBIIEICHUE JTAaloB OOYdYEHUs, CTPYKTYpHUPOBAaHHE Y4eOHOTO Marepuana,
OnpeaACIICHUEC €0 KOJIMUYCCTBCHHBIX U KAYCCTBCHHBIX XaAPAKTCPUCTHUK HA KAXKIOM U3 3TAIIOB.

Cmpyxkmypa 0oKymenma

Pabouast mporpaMma BKIIIOYAeT CIICAYIOIIUE Pa3Jelibl: MOSCHUTENbHAS 3aIlMCKa, OCHOBHOE
COZIep)KaHHWEe, NPUMEpPHOE pacrlpenesieHHe Y4eOHBIX YacoB IO pas3aeiaM IpOTrpaMMBl,
TpeOOBaHUs K YPOBHIO MOATOTOBKH YYaIIMXCS JAHHOTO KJlacca, TEMaTW4ecKoe IIaHUPOBAHUE
y4eOHOrOo MaTepuaja, IOypOYHOE IUIaHWpOBaHME, ydeOHOe H  y4eOHO-METOIUYEcKOoe
oOecnieueHre 00y4eHuUs I yYaluXxcs U yUUTeNs.

Oowan xapakmepucmuka yueono2o npeomema

FGOMeTpI/ISI — OAUH U3 BaXXHEUINNX KOMIIOHEHTOB MaTEeMaTHYECKOTO 06pa3OBaHI/I$I, OHa
HeoOxoauma Il NpUOOPETeHMs] KOHKPETHBIX 3HAHUM O NPOCTPAHCTBE M MPAKTUYECKU
3HAUYMMBIX YMEHUH, POPMHUPOBAHUS SI3bIKA ONMUCAHUS OOBEKTOB OKPYXKAIOIIET0 MUpa, Pa3BUTHUS
MPOCTPAHCTBEHHOTO BOOOPaKEHUS M UHTYUIIMU, MATEMATHUECKON KYJIbTYPBl U ICTETUYECKOTO
BOCIUTAHUS ydamuxcsa. V3ydeHue TeoMeTpuM BHOCUT BKJIQJ B pa3BUTHE JIOTMYECKOTO
MBILUICHUS, B (QOPMHUPOBAHHE MOHATHS 10Ka3aTeIbCTBA.

Ienu

N3ydenue mpenMeTa HampaBiIeHO Ha JTOCTHKEHUE CIIEAYIONINX IIeNeH:

* OBJIaJICHUE CUCTEMOM 3HAHHWM M YMEHUH, HEOOXOANMBIX JJIsl IPUMEHEHUS B IPAKTHUECKOM
JESTSIIbHOCTH, U3YICHUS CMEXHBIX TUCITUTUTHH, TIPOI0DKEHUS 00pa3oBaHMUS;

* WHTCJUICKTyaJIbHOE  pa3BUTHE, (DOpPMHpOBAaHWE  CBOWCTBEHHBIX  MaTEeMaTHUECKOMN
JESATSIIbHOCTH Ka4eCTB JIMYHOCTH, HEOOXOIUMBIX YEJIOBEKY JUIsSl ITOJTHOICHHOW JKU3HU B
COBPEMEHHOM OOIIEeCTBE: SICHOCTH W TOYHOCTH MBICIIH, KPUTUYHOCTH MBILICHUS,
WHTYULIMW, JIOTHYECKOTO  MBINUICHHS, JJIEMEHTOB  aJITOPUTMUYECKOW  KYIBTYPHI,
CIIOCOOHOCTH K TPEOI0TICHUIO TPYTHOCTEH;

* (opmupoBaHue mpeacTaBiIeHU 00 HAEIX MU METOJaX T'€OMETPUM KaK YHHBEPCAIHHOTO
S3bIKa HAYKU ¥ TEXHUKHU, CPEACTBA MOACITUPOBAHUS SBIICHUH U MPOIIECCOB;

* BOCIUTAHWE KYyJAbTYpPHl JHUYHOCTH, OTHONICHHS K TpEAMETYy Kak K  YacTh
00111e4YeTI0BEUECKOM KYIbTYPBI, HTPAIOIIE 0COOYIO0 POJIb B OOIIIECTBEHHOM Pa3BUTHH.

Mecmo npeomema
Ha u3yuenune nmpeamera oTBOAUTCS 2 yaca B HEJENIO, UTOTO 68 9acoB 3a yUEOHBIN TO/I.

Pezynomamul 06yuenus
Pesynbrartel 0oO0ydyeHus: mpezactaBiieHbl B TpeOoBaHHUSIX K YpOBHIO MOATOTOBKU U 3a7ar0T



CHCTEMY HWTOTOBBIX pE3yJbTaTOB OOYYECHHS, KOTOPBIX JO/DKHBI JOCTHYh BCE Yydaluecs,
OKaHYMBAIOMME 9 KIAcC, M JOCTHKCHHE KOTOPBIX SBISIETCS OO0S3aTENbHBIM YCIOBUEM
MOJIOKUTEIHHON aTTeCTallud yYeHWKa 3a Kypc 9 kiacca. DTu TpeOOBaHUS CTPYKTYPHUPOBAHBI
MOTPEM KOMIIOHEHTaM: 3HaTh, YMETh, HCIOJB30BaTh NPHUOOpPETECHHBIC 3HAHUS M YMEHHUS B
MPAKTUYECKOU JIESITENBHOCTH U IMOBCEAHEBHOM KU3HU.

Pacnpeoenenue yueonwix uacoe no pazoenam npozpammol

BBoanoe noBTopenue — 2 yaca

BexTops! — 12 yacos.

Meton koopaunat — 10 yacos.

CooTHoIIEHNsT MEXy CTOPOHaMHM U yIJIaMH TpeyrosibHHKa. CKalsipHOE MPOU3BENECHUE
BEKTOPOB — 14 yacos.

e J[MHA OKPYKHOCTH M TUIOWIAb Kpyra — 12 4acos.

o Jlsmxenus — 10 gacos.

e [loBTOpeHue Kypca JIaHUMETPUU — § YACOB.

HaBbiku paboThl B yKa3aHHBIX pa3jeiax SBISIOTCA 0a30BBIMU, IIOITOMY HMEETCS
HEOOXOUMOCTh 3alI0KUTh U OTpaboTaTh WX B 7 Kiacce. B kaxIoMm U3 pa3nenoB yaenseTcs
BHUMaHUE MPUBUTHIO HABBIKOB CAMOCTOSITENILHON PabOTHI.

Ha npotskennn n3ydeHus: Matepuala mpeanoyiaraeTcs 3aKperjaeHiue 1 0TpaboTKa OCHOBHBIX

YMEHMM U HaBBIKOB, MX COBEPIICHCTBOBAHUE, a TaKXKE CHUCTEMaTHU3alUsl IOJIYYEHHBIX paHee
3HAaHUH, TAKUM 00pa3oM, PELIAOTCA CIECAYIOUINE 3aJauu:
* BBEJICHHE TEPMUHOJIOTUU U OTPaOOTKa YMEHHUS €€ TPAaMOTHOT'O UCIIOIb30BaHMS;
* pa3BUTHE HABBHIKOB HW300paKEHUsS IUIAHUMETPHUYECKUX (GHUTyp H  MPOCTEHIIMX
reOMEeTPUYECKUX KOH(PUTYpaLUii;
* COBEpILECHCTBOBAHUE HABBIKOB IPUMEHEHMs CBOICTB r€OMETPUYECKHUX (PUTYp KaK OINOpHI
IpU PELIeHNH 3a/1a4;
* (hopMupoBaHHEe YMEHMs pellaTh 3aJa4d Ha BBIYMCICHHE T€OMETPUYECKHX BEJIUYUH,
IPUMEHSISI U3yUeHHbIE CBOMCTBA pUryp u GopmyIsl;
* COBEpILIEHCTBOBAHHME HABBIKOB PELICHMS 33/1a4 Ha I0KA3aTelbCTBO;
* 0TpaboTKa HaBBIKOB PELLIEHUS 3aj]a4 Ha OCTPOEHHUE C MOMOLIBIO HUPKYJIS U JIMHEHKH;
* paciiMpeHHe 3HaHUH ydaluxcs 0 FeOMETPpUYECKUX (PUrypax Ha MIOCKOCTH.
B xonme u3ydeHus Marepuana IUIAaHUPYETCS MPOBEACHUE MATH KOHTPOJBHBIX pPabOT IO
OCHOBHBIM T€MaM U OJTHOW UTOTOBOM KOHTPOJILHOM pabOTHI B BUJIE TECTA.

Cooepotcanue odyuenus

HavanbHble MNOHATHS W TeopeMbl reoMerpum. MuoroyronbHukd. Harnsnnsie
MPEJICTaBICHUS O TMPOCTPAHCTBEHHBIX Telax: KyOe, mapajuielienunesne, NpusMe, MUpamuie,
mape, cepe, konyce, nunuuape. [Ipumeps! ceuenuid. [Ipumeps! pa3BepTok.

Tpeyroabuuk. CHHYC, KOCHHYC, TaHT€HC W KOTAHT€HC OCTPOTO yrja MPSMOYTOJIHHOTO
TpeyroibHuka u yraoB ot 0° go 180° mnpuBenenue kK octpoMy yriay. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXEeCTBO. MDOpMYJIbI, CBS3BIBAIOIINE CHHYC, KOCHHYC, TaHT€HC U
KOTAHT€HC OJHOTO W TOTO XK€ yria. TeopemMa KOCHHYCOB M TE€OpeMa CHHYCOB, MPHUMEPHI HX
MPUMEHEHUS JJIsl BBIUUCIECHUS 3JIEMEHTOB TPEYTrOJIbHUKA.

MHoroyrojJbHuKH.  Bpimykiible ~ MHOroyroibHuku. CyMma — YIVIOB  BBIIYKJIOTO
MHOT'OyTOJIbHUKA. BriucaHHbIe U OMMCaHHBIE MHOTOYTOJIbHUKU. [IpaBUIbHBIE MHOTOYTOJIEHUKH.

OxpyxHoctb u kpyr. llentp, pamuyc, nuamerp. Jlyra, xopma. CekTop, CErmeHrT.
Briricannbie u onucaHHbIE OKPYXKHOCTH MPABHJIBHOTO MHOTOYTOJIbHUKA.

N3mepeHue reomMerpuyeckux BeJWM4YMH. J[JIMHA JIOMaHOW, MEPUMETP MHOTOYTOJbHHKA.
JnmuHa OKpYKHOCTH, YUCIO TT; jyimHa Ayrd. COOTBETCTBUE MEXKAY BEIWYMHOW yria U JJIMHON
Iyru oKpykHocTH. [Inomane kpyra u miomane cekropa. CBa3b MEXKIY IUIOMIAIMUA MOTOOHBIX
¢buryp. O6bem Tema. dopmynbl o0beMa NPSIMOYTOJIBHOTO TMapajuiefenunena, Kyoa, mapa,
UUWJIUHAPA U KOHYCA.



BekTopsl. Bektop. [[nuna (Momynb) BekTopa. KoopauHaTel BekTopa. PaBeHCTBO BEKTOPOB.
Onepauuy Haja BEKTOpPaMHU: YMHOKEHHE Ha YHCJIO, CIO0XKEHHE, pa3JIOKEHUE, CKAIIPHOE
IIPOU3BENICHUE. YTOJ MEX]Yy BEKTOpaMH.

I'eomeTpuueckue mnpeodpazoBanus. [lpumepsr nBwkenuit ¢uryp. Cummerpus ¢uryp.
OceBast cuMMeTpHsl U napayienbHbIid iepeHoc. [1oBopoT u neHtpanpHas cummerpusi. [lonodue
duryp.

ITocTpoeHust ¢ MOMOIIBI0O LHUPKYJA W JHHEHKH. 33aJaud Ha IIOCTPOCHUE IPABHIIBHBIX
MHOT'OYTI'OJIbHUKOB.

Tpeoosanusn K ypoerio nOO20MOEKU yUaAUUXCA

B pe3ynbrarte u3ydeHus Kypca ydarmuecs J0JIKHbI:

3HATh:
* OCHOBHBIC MIOHATHS U OIPEEIICHHUS] TEOMETPUIECKUX (PUTYD IO IPOrpamMMme;
* (hOopMyIMPOBKM OCHOBHBIX TEOPEM H UX CJIEICTBHIA;

yMeThb:

* I10JIb30BAaThCSl FEOMETPUUECKUM SI3bIKOM JJIsl ONIMCAHUS IPEIMETOB OKPY’KAIOILEr0 MUPA;

* pacrio3HaBaTh reOMeTpHUECKUe (PUTypbl, pa3IuyaTh UX B3aUMHOE PACIIOJIOKECHHE;

* n300pakaTh T€OMETPUYECKHE (UTYphl; BBIIOJHATH YEPTEXKU [0 YCIOBUIO 3aay;
OCYILECTBIIATh NpeoOpazoBaHus Gpuryp;

* pewiarh 3aJayd Ha BbBIYMCIEHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSAS H3yYCHHbIE
cBoiicTBa Guryp u GopmMyIbl;

* pemarbh reOMETPUYECKHE 3a/1a41, OMPAsiCh HA M3YYCHHBIE CBOMCTBA (PUTYp U OTHOILICHHHA
MEXJy HUMH, MPUMEHSS JOTOJHUTEIBHBIE MOCTPOCHHS, AIreOpandecKuii ammapar |
CO00paXKeHUsI CUMMETPHH;

* IPOBOJUTH JI0OKA3aTeNIbHbIE PACCYXIEHUS NpPU PEUICHWU 3ajady, HCIOJIb3Ysl M3BECTHBIE
TEOpeMbl U O0OHApPYKUBasi BO3MOXKHOCTH UX IPUMEHEHHS;

* pemarh NpoCcTeHIINe IUIAaHUMETPUUECKHUE 3a/1a4l B IIPOCTPAHCTBE;

* BJAJIeTh AJTOPUTMAMH PEIICHUS OCHOBHBIX 3a/1a4 Ha IMOCTPOEHHUE; MPOBOJUTH OINEpaLluU
HaJl BEKTOPAMH, BEIYUCIISTH [UTMHY U KOOPIUHATHI BEKTOPA, YTOJI MEX/Y BEKTOPAMH;

* BBIYMCIATH 3HAUEHUS T€OMETPUUYECKUX BEIUYMH (JUIMH, YIJIOB, IUIONMIAAeH, 00BEMOB): AJs
yrioB ot 0° go 180° onpenensaTs 3HaU€HUS TPUTOHOMETPUUECKUX (PYHKIMNA MO 33JaHHBIM
3HAYEHHUSM YIJIOB; HAXOAWUTh 3HAYEHUS TPUTOHOMETPUYECKHX (YHKIUK MO 3HAYCHHIO
OJTHOW W3 HMX, HAXOJUTHb CTOPOHBI, YTJIbl U TUIOMIAN TPEYTOJIbHUKOB, JTUHBI JJOMAHbBIX,
YT OKPY’KHOCTH, IIOIIA/Iel OCHOBHBIX T€OMETpUUYECKHX GUTyp U (HUTYp, COCTABICHHBIX
U3 HUX;

HCNOJb30BATH NMpPHOOpeTeHHbIe 3HAHUSI M YMEHHMSl B NPAKTHYECKOH AesiTeIbHOCTH W
MOBCEHEBHOM KM3HH JIA:

* ONHCaHUS pEATbHBIX CUTYAIMH Ha SI3BIKE TEOMETPHH,

* pemieHHs TPaKTUYECKUX 3a1ad, CBS3aHHBIX C HAXOXKICHUEM T'€OMETPHUYECKUX BEIHYHH
(ucronb3ys MPH HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKUE CPECTBA);

* MOCTPOSHHW T'E€OMETPUYECKHUMH WHCTPYMEHTaMH (IMHEHKa, YTONBbHUK, LUPKYIb,
TPaHCIIOPTHD);

* BJAJIEHUS] NPAKTUYECKUMU HAaBbIKAMM HCIIOJIb30BAaHHUS T'€OMETPUUYECKUX HHCTPYMEHTOB
JUIs u300paskeHust PUryp, a Tak)Ke HaAXOXKAECHUS JUIMH OTPE3KOB U BEJIMYHH YTIIOB.

Hcnonv3zyemowlii yueono-memoouuecKkuii KOMniekm

1. Amanacandl.C, Bymy3o6B.®., KaoomyesCh., Jlosuaxd.l'., FOounall.l. T'eomerpus. 7-9
KJIacChl: YUeOHUK /i 001eo0pa3oBaTesibHbIX yupexkaenuii. M.: IIpocsemenue, 2017.

2. Amanacsn JI.C, Bymy3oe B.®., I'nasxoe I0.A., IOouna U. U. T'eomerpus: Pabouas terpans
s 9 kimacca. M.: Ilpocsemenne, 2017.

3. 3ue B.I', Meiinep B.M. ]lunakTu4ecKkue Marepuaabl MO TeoMeTpuu st 9 kimacca. M.:
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Temamuueckoe njiaanuposanue yueﬁuozo mamepuaia
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HA U3yYeHue
TEeMBbI

BBoaHoe noBTopenue (2 yaca)

I'nasa IX. Bekrops! (12 yacoB)

[lonsTue BekTopa

CnoskeHue U BhIUMTAHHE BEKTOPOB

YMHOKEHHE BEKTOpa Ha 4ncio. [IprMeHeHe BEKTOPOB K PEIICHHIO 33134

AlwlN|-

Pemenue 3anau

BN NN NN

Konmponvnasa paooma 1

I'naBa X. Metox koopauHar (10 yacoB)

Koopaunats! BekTopa

HpOCTeﬁH.IPIC 3aa41 B KOOpJAUWHATAX

YpaBHEHMsI OKPYKHOCTHU U IIPSIMOK

Alw|N| -

Pemenue 3anau

PP WWN

Konmponsnasa paboma 2

I'nasa Xl. CooTHomIeHUS MeKAY CTOPOHAMH M YIJIAMH TPeyroJabHUKA.
CxaJjisipHoe npousBeieHue BeKTOPOB (14 yacoB)

1 CuHyc, KOCHHYC ¥ TaHT€HC yTia

2 COOTHOIIIEHHUS MEX Ty CTOPOHAMH U YTIIaMH TPEYroJbHUKa

3 CkassipHOE IIPOU3BEICHIE BEKTOPOB

Pemenue 3anau

PP W oW

Konmponvnas paboma 3

Taasa XlI. Jnuna oxkpykHocTH U miomaas kKpyra (12 yacos)

1 [TpaBuabHBIE MHOTOYTOJIBHUKH

2 JnHa OKpy’KHOCTH M TUIOIIaAb Kpyra

Pemenue 3anau

Plwl b~

Konmponvnas paboma 4

T'masa X111, Iuxkenus (10 yacoB)

1 TloHsTHE IBHIKEHUS

2 [TapannenbHbIi IEpEHOC U TOBOPOT

Pemenue 3anau

PlWwlwlw

Konmponsvnas paboma 5

IHoBTOpeHue Kypca njaHumMeTpuu (8 yacos)

[HoBTopenue. Pemenue 3amgay 7

Konmponvnas paboma 6 (umozosasn) é eude mecma 1

Hroro 68 yacos




Hoypounoe naanupoeanue

IIpumepHbIe
Ne CPOKH
Tema ypoka Tun ypoka DJIeMEHThI COepKAHUSA TpeGoBaHusi K YPOBHIO NOATOTOBKHU yYalllUXCs
n/n H3yYeHUs
ILaan. | Pakr.
BBoanoe nosropenue (2 yaca)
1 |IloBropenue VYpoxk noBTopeHus 1 |IIoBTOpeHHE OCHOBHOTO TEOPETUUECKOro MaTepuana |3uams. OCHOBHON TEOpETHUECKUI MaTepHall 3a Kypc
00001eHus 8 KJacca U peleHue 3aa1a4y reoMeTpHH 8§ Kiacca.
Ymemy: pemaTh cCOOTBETCTBYIOIINE 3a1a4H
2 |IloBropenue VYpoxk noBropenus u |IIoBTOpeHHE OCHOBHOI'O TEOPETUUECKOTO MaTepuana |3Hamb. OCHOBHOM TEOPETHUECKHUI MaTepHall 3a Kypc
00001meHus 8 KJacca u pemeHne 3a1a4y TeOMETPHH § Kiacca.
Ymems: pemaTb COOTBETCTBYIOIINE 331N
I'aasa IX. Bekrops! (12 yacoB)
3 |IlonsTHe BeKkTOpA. Ypok usyuyeHus IToHsATHs BeKTOpA, €Tro Hayana ¥ KOHI[a, HyJIeBOTIO 3namb: TOHATHA BEKTOpa, €ro Hadyajia U KOHIIa,
PaBeHcTBO BCKTOPOB HOBOI'O MaT€puralja BCKTOpa, JJIMHBI BEKTOPA, KOJUIMHCAPHBIX, HYJCBOI'0 BEKTOpPA, JJIUHBI BEKTOPA, KOJUIMHEAPHBIX,
COHAIMPaBJICHHBIX, MPOTUBOIIOJIOKHO HAITPABJICHHBIX COHAIPaBJICHHBIX, TPOTUBOIIOJIOKHO HAIIPABJICHHBIX 1
Y paBHBIX BEKTOPOB. V300pakeHne 1 0003HaYeHNE  |pPaBHBIX BEKTOPOB.
BEKTOPOB Ymems: n3obpaxars 1 0003HaUaTh BEKTOPHIL; pelIaTh
IIPOCTEHIINE 3aJa4H1 110 TEME
4 |OtknagpiBaHKe BEKTOpa OT | Ypok 3akperieHns  |[IpoBepka ycBOGHUS H3y4EHHOTO MaTepHaa. 3unams: IOHATHS BEKTOPA, €0 Havaa M KOHIIA,
JaHHOH TOYKH M3y4EeHHOTO OOyueHne OTKIIaIbIBAHNIO BEKTOpPA OT OJJHOM TOUKH. |HYJIEBOTO BEKTOPA, INIMHBI BEKTOPA, KOJUIMHEAPHBIX,
Pemmenue 3amau COHAIpPaBJIEHHBIX, IPOTHBOIIOJIOKHO HAIPABICHHBIX 1
PaBHBIX BEKTOPOB.
Ymemw: u300paxars 1 0003HaYaTh BEKTOPHI;
OTKJIaAbIBATh BEKTOP OT )IaHHOﬁ TOYKH, p€lIaTb
IIPOCTEHIINE 3aJa41 110 TEME
5 | Cymma OByX BEKTOPOB. KomOunnposanuslii | [ToHsATHE CyMMBI IByX BEKTOpOB. PaccMoTpenue 3namu: onpeneneHne CyMMBI IBYX BEKTOPOB; 3aKOHBI
3aKOHBI CIIOKEHHUS YPOK 3aKOHOB CJIOKEHHS IBYX BEKTOPOB(IIPAaBUIIO CJIOKEHUS JIBYX BEKTOPOB (IIPaBHJIO TPEYTOJIbHUKA U
BekTOpoB. [IpaBmiio TPEyTroJbHUKA U TIPABUIIO MPaBUJIO TAPAIIIEIOrPaMMa).
napaJuiesiorpaMmma napasuiesiorpamma).[loctpoeHue Bekropa, paBHOTO Ymemuw: ctpouts BeKTOp, paBHBII CyMMe ABYX
CyMMe JIByX BEKTOPOB, C UCHIOJb30BaHUEM MIPAaBUIAa  |BEKTOPOB, UCIOJIb3Ys MPAaBUIIA CIIOKEHHS BEKTOPOB
CJI0’KEHUSI BEKTOPOB
6 |CymMma HECKOJIBbKHX Komb6unupoBanssiii |[loHsTHE CYyMMBI TpeX U 00Jiee BEKTOPOB. 3namb: IOHATHE CYMMBI TpeX U 00Jiee BEKTOPOB.
BEKTOPOB YPOK IlocTpoeHue BEKTOpa, paBHOI'O CyMME HECKOIBKUX Ymems: cTpoUTh BEKTOP, paBHBIN CyMME HECKOJIBKUX
BEKTOPOB, C UCITIOJIL30BAHUEM IIpaBUjIa BEKTOPOB, UCIIOJIB3YsS MMPABUIIO MHOTOYT'OJIbHUKA,
MHOTOYroJjibHuKa. Penienue 3anau pears IpocTeiIne 3a1a4u 110 TEME
7 |BblunTaHue BEKTOPOB Komo6unupoBanuslii |[IoHATHS pa3HOCTH IByX BEKTOPOB, 3namu: onpeaencHus pasHOCTH ABYX BEKTOPOB,
YpOK MPOTUBOMNOI0XKHBIX BEKTOPOB. IIocTpoeHUE BEKTOpa, |MPOTUBOIOJIOKHBIX BEKTOPOB; TEOPEMY O Pa3HOCTU

PaBHOT'O Pa3HOCTH JBYX BEKTOpOB. Teopema o
Pa3HOCTH IBYX BEKTOpPOB. Pemienue 3anau

JIBYX BEKTOPOB C JIOKa3aTEJILCTBOM.
Ymemuw: cTpouts BEeKTOpP, paBHBIH Pa3HOCTH ABYX
BEKTOPOB; PELIATh IPOCTEHIINE 3a/1a9H 110 TEME




Pewenue 3aau no teme
«CrnoxeHre 1 BEIYATAHHE
BEKTOPOB»

VYpoxk 3akpenneHus
U3Y4CHHOTO

3akperieHue TEOPETUIECKOTo MaTepraa o TeMe.
Pemenne 3agau

3Hamb: ONpeeieHue CyMMBI JBYX BEKTOPOB; 3aKOHBI
CJIOKEHUSI IBYX BEKTOPOB (IIPaBHUIIO TPEYTONbHUKA U
MPaBIJIO MAapAJIIEIOrPaMMa); HOHITHS CyMMBI TPEX U
6osiee BEKTOPOB, Pa3HOCTH ABYX BEKTOPOB,
MPOTHBOIOIOXHBIX BEKTOPOB; TEOPEMY O Pa3HOCTH
JIBYX BEKTOPOB.

Ymemuw: cTpouts BeKTOp, paBHBII CyMMe JABYX
BEKTOPOB, UCIIOJIB3Ysl MPaBUIIA CIIOKEHHS BEKTOPOB,
BEKTOD, PaBHBIH CyMMe HECKOJIBKHX BEKTOPOB,
UCTIONIb3YSl TIPABUIIO MHOTOYTOJIbHUKA, BEKTOP, PaBHbII
Pa3HOCTH JBYX BEKTOPOB; pelllaTh NpoCcTeiie 3aaun

IO TeMe
9 |YMHOXeHHE BeKTOpa Ha | YPOK M3y4eHHA [TonsiTne yMHOXeHUS BeKTopa Ha uncio. CBolicTBa | 3namb: IOHATHE YMHOXEHUS BEKTOPA Ha YHCIIO;
YHCIIO HOBOTO MaTepHaja |yMHOXKCHHS BEKTOpa Ha YHCIIO. 3aKpEIUICHHE CBOHCTBA YMHOKCHHS BEKTOpa Ha YHCIIO.
M3yYEHHOTO MaTepHaa B XO/I€ PEIICHNS 3a1ad Ymems: cTpouTh BEKTOp, yMHOXKEHHBIH Ha YHCIIO;
pemaTh 3aa4u o TeMe
10 |YMHOXeHHe BeKTOopa Ha VYpok 3akpemieHus |3akperieHue TeOpUu 00 YMHOKEHUH BEKTOpa Ha 3namb: TIOHATHE YMHOXKEHHSI BEKTOpA HA YHUCJIO;
YHCIIO U3y4EHHOTO gucio. Pemenune 3anau CBOMCTBa YMHOKEHHUS BEKTOPA Ha YHCIIO.
Ymems: cTpouTh BEKTOpP, YMHOXKEHHBINH Ha YHUCIIO;
pemIats 3a1a4du Mo TeMe
11 |IIpumenenwue BektopoB kK |KomOuaMpoBanHbiil |Pabora Hax ommbOkamu. [IppuMeHeHne BEKTOPOB K 3unams: OTIpeneIeHNs CIOKECHNS U BBIYUTAHUS
peLIeHHIO 3a71a4 YPOK PELICHUI0 TEOMETPHYECKHX 3a1ad Ha KOHKPETHBIX BEKTOPOB, YMHOKEHHS BEKTOpa Ha YUCIIO; CBOICTBA
npumepax. CoBepIIeHCTBOBAHNE HABBIKOB JIEWCTBUI HaJ BEKTOPAMH.
BBITIOJIHEHUS JIEUCTBUI HaJl BEKTOpaMH Ymemsb: IPUMEHATH BEKTOPHI K PEIICHUIO
Te€OMETPHUYECKUX 3a/1a4; BHITIOJHATH AEUCTBHUS HAJ
BEKTOpaMH
12 |Cpennsis nmunus Tpaneuun |KomOunupoBanHsiit |[loHsTue cpeaneit nuHum Tpanenuu. Teopema o 3namb: IOHATHE CPEAHEH JIMHUY TPAIICIINH; TEOPEMY O
YPOK cpeaHel mmHUK Tpanenuu. Pemenne 3agad Ha CpeAHeH IMHUN TPAIeINH C J0Ka3aTeIbCTBOM;
WCIIONIb30BAaHHUE CBOMCTB CpeHEH JIMHUY TPAllellil  |CBOWCTBA CpellHEH JIMHUHU TPAIeIINH.
Ymems: pemats 3amaun o teme
13 |Pemenwue 3amau VYpok noeropenus u |Cuctematusanus 3YH no teme. CoBeplieHCTBOBaHUE | 3Hamb: ONPENEIECHUS CIOKEHHUS; BBIMUTaHUS BEKTOPOB,
00001IeHNs HaBBIKOB PEIICHHUS 33/1a4 Ha IPUMECHEHUE TEOPHH YMHO)KEHHUS BEKTOPa Ha YUCIIO; CBOICTBA IEHCTBUIA HAZl
BeKkTOpoB. [loaroToBKa K KOHTPOIBHOH paboTe BEKTOpaMI; TIOHATHE CPEIHEH JTMHUH TPATICIUH;
14 |KoutpoJsbHasi paGora 1. |Ypok KOHTpoOIs IIpoBepka 3HaHUI, YMEHUH, HABBIKOB 10 TEME TEOPEMY O CPEIHEH JIMHUY TpaleLlUH C
BekTopbl 3YH ygamuxcs JI0Ka3aTeNbCTBOM; CBOMCTBA CPEAHEN JIMHUY TPALCIUHU.
Ymems: IpIMEHATH BEKTOPHI K PEIICHHUIO
T€OMETPHYECKUX 3a/1a4; BHIIIOTHATE ACHCTBHS HaJI
BEKTOpaMH; pelaTh 3aJauu 1o TeMe
I'naBa X. Meton koopauHat (10 4acoB)
15 |Paznoxxenue Bekropa no | Ypok n3ydeHust Pabota Hax ommbOkamu. JleMMa 0 KOJUIMHEAPHBIX 3namp: 1eMMy O KOJUIMHEAPHBIX BEKTOPAX U TEOPEMY O

ABYM NaHHBIM
HEKOJUIMHCAPHBIM

HOBOI'O MaTc€puajia

BekTopax. JIokazaTeabCTBO TEOPEMBI O PA3TI0KEHHN
BEKTOpA 110 JIBYM JJ@aHHBIM HEKOJUTHHEAPHBIM

Pa3I0KECHNN BEKTOPA 110 IBYM JTaHHBIM
HECKOJUIMHCAPHBIM BEKTOPaAM C JOKAa3aTCIbCTBAMMU.




BCKTOpaM

BekTopaMm. Perrenue 3aaq Ha MPUMEHEHHUE TEOPEMBI
0 Pa30oKEHUH BEKTOpA 110 IBYM HEKOJUITMHEAPHBIM
BEKTOpam

Ymemu: peuiaTh 3aaa4uu 1o TeMe

16 |KoopamHaTs BeKTOpa Komb6unupoBannsiii |[lorsTHE KoopauHaT BekTopa. [IpaBmina aevicTBuil Hax | 3Hams: TOHATHE KOOPIUHAT BEKTOPA; IIPaBHIIa
YPOK BEKTOpaMH C 33IaHHBIMU KOOpAWHATaMH. Pelmienne | IedCcTBHI HaJ BEKTOPAMU C 3aJaHHBIMH
MPOCTENIINX 3a/1a4 METOAOM KOOPJHHAT KOOpAMHAaTaMHU.
Ymems: pemiats mpocreiiine 3a1a4iu METOAOM
KOOpAUHAT
17 |IIpocreiimme 3agauu B KomOunnposanHslii | CoBeplIeHCTBOBAHUE HABBIKOB PEIICHHUS 3a/1a4 3unams: GopMyBl U HAXOXKEHUS KOOPIUHAT
KOOpAMHATaX YPOK MeToAoM KoopauHaT. [IpocTeiimue 3aga4uu B CEepeIVHBI OTPE3KA, [UIMHBI BEKTOPA 10 €r0
KOOpJMHATaX, UX NPUMEHEHHUE NP PEIIEHNUN 331ad  |KOOPAWHATAM, PACCTOSHHUS MEXTY ABYMS TOUKAMH.
Vmems: pemats npocreiine 3a1a4u METOAOM
KOOpAUHAT
18 |IIpocteiiue 3anaun B VYpok 3akpeneHuss | CoBEpIICHCTBOBAHNE HABBIKOB PELICHUA 3a7a4 B 3namu: TOHATHE KOOPIUHAT BEKTOPA; IPaBUIIa
KoopAuHaTax N3Yy4YCHHOI'O KoopauHaTax }leﬁCTBHﬁ HaJl BEKTOpaMHU € 3aJaHHbIMU
KOOpJMHATaMK; (POPMYJIBI ISl HAXOXKJICHUST KOOPAUHAT
CepeIUHBI 0TPe3Ka, JUIMHBI BEKTOPa IO €ro
KoopAuHaTaM, paCCTOAHUA MEKIY ABYMS TOUKaAMMU.
Ymemy: pemats npocredniye 3agauu METOIOM
KOOpAUHAT
19 |Pemienue 3amau MmetogoM | Ypok 3akperuieHust | COBEpIIEHCTBOBAHNE HABBIKOB PEIICHHUS 3a/1a4 B 3namu: TOHATHE KOOPIUHAT BEKTOPA; IPABHIIA
KOOpAMHAT U3y4EHHOTO KOOpAMHATax JIelicTBUI HaJl BEKTOPAaMU C 3aJJaHHBIMU
KOOpAWHATaMU; (GOPMYIIBI I HAXOXKACHUS KOOPIHHAT
CepeINHBI 0TPe3Ka, UIMHBI BEKTOpa 10 €ro
KooOpAuHaTaM, paCCTOAHUA MEXKIY ABYMS TOUKAMMU.
Vmemw: pemats npocreiiue 3a1aqu METOA0M
KOOpAUHAT
20 |YpaBuenue okpyxkHoctn |KomOnHuMpoBaHHBIN |[loHATHE ypaBHEHMS JIMHAHU HA IUIOCKOCTH. BrIBOZ 3namu: TOHATHE YPABHEHUS JIMHUX Ha IIIOCKOCTH;
YpOK YpaBHEHHS OKpY>KHOCTU. Penienue 3a1a4 Mmeronom BBIBOJ| YPABHEHHS OKPY>KHOCTH.
KOOpAUHAT Ymemy: pemats 3aaun no reme
21 |YpaBHeHue npsamoi Komo6unupoBanusiii | Pabora Han ommbOkamu. BeiBos ypaBHeHUs NpsiMoil. | 3nams: BBIBOJ ypaBHEHUSI IPSMOH.
YpOK [TpumeHeHne ypaBHEHUS NPSIMOH NPH PEIICHUHN 33134 | Yiems: peliaTs 3a1a4u 10 TeMe
22 |YpaBHEHHS IPSIMOH U Vpok 3akperuienust | Penienue 3a1a4 Ha IpUMEHEHHE YpaBHEHUN 3name: GOpMyIBI YpaBHEHUN OKPYKHOCTH M TIPSMOM.
OKpyXHOCTH. Perenne N3y4EeHHOTO OKpPY>KHOCTH M TIPSAMOMN. 3aKpenyieHne TEOpuu Ymems: pemats 3a1aun mo Teme
3ama4
23 | YpOK HOATOTOBKH K VYpok noeropenusa u |CucteMaTH3alus 3HaHUH, YMEHUH U HaBBIKOB 110 3namw: TOHSTHE KOOPAUHAT BEKTOPA; IPaBHUIIA
KOHTPOJILHOH padoTte 00006meHus TeMe JieiicTBUI HaJl BEKTOPAMU C 33JaHHBIMU
24 |KoutpoJibHasi paora 2. | YPOK KOHTPOJIS ITpoBepka 3HaHUI, yMEHU, HABBIKOB 10 TEME KOOpJHHATaMK; (POPMYJIBI IS HAXOXKJICHNS! KOOPIMHAT

MeToa KoOpAUHAT

3VH ygammuxcs

CepelMHbl OTpe3Ka, IJIMHBI BEKTOPA IO €ro
KOOpAWHATAM, PACCTOSHHASA MEKIY ABYMS TOUKaMU;
YpaBHEHHS OKPY>KHOCTH H TIPSIMOIA.

Ymemu: pemats npocreiiiue 3a1aqyu METOA0M




KoOpAuHaT

I'naBa XI|. CooTHoIEHHUsI MeXKAY CTOPOHAMY M YIJIaMH TpeyroiabHuka. Ckansipnoe npousBeienue BekTopos (14 yacoB)

25 |CuHyc, KOCHHYC, TAaHT€HC | YPOK H3y4eHHs [TonsiTus cuHyca, KOCHHYyCa, TAHTCHCA [UIS YTII0B OT | 3Hamb. IOHATHS CHHYCa, KOCUHYCa, TAHTCHCA JUTs
yria HOBOTO Matepuana |0° mo 180°. OCHOBHOE TPUTOHOMETPHUIECKOE yrioB ot 0° no 180°; 0CHOBHOE TPUTOHOMETPHUYECKOE
TOX1ecTBO. DOPMYIIBI 7S BEIYMCIIEHHSI KOOPJMHAT | TOXKAECTBO; (DOPMYJIBI ISl BBIYUCIICHHUS KOOPAMHAT
Touky. DopMyIel IpUBEICHUS TOYKH; (POPMYJIBI TIPUBEICHUS
sin(90° — &), cos(90° — a), sin(90° — &), cos(90° — a),
sin(180° — &), cos(180° — &) sin(180° — &), cos(180° — &),
Ymemu: pemate 3a1aun 1o teme
26 |Cunyc, xocunHyc, TanreHc |KomOmanpoBanHbIH | CoBEepIIEHCTBOBaHHE HABBIKOB HAXOXKACHUS CHHYCA, |3Hamb.: TIOHATHS CHHYCa, KOCHHYCA, TAHTEHCA IS
yria YpOK KOCHHYCa, TaHTeHca u1st yriioB ot 0° mo 180°. yrioB ot 0° o 180°; 0CHOBHOE TPUTOHOMETPHUIECKOE
Hcnonp30BaHHE OCHOBHOTO TPUTOHOMETPHUYECKOTO | TOXKIECTBO; (DOPMYJIBI TSI BEIYHUCICHUS KOOPAWHAT
TOXeCTBA M (POPMYJI JUIS BBIYMCICHNS KOOPANHAT  |TOYKH; (YOPMYIBI MPUBEICHUS
TOUKH 5in(90° — &), cos(90° — a),
sin(180° — a), cos(180° — &),
Ymems: pemats 3a1auu 110 TeMe
27 |CuHyc, KOCHHYC, TaHTeHC |Ypok 3akperyieHust | COBEpIICHCTBOBAaHNE HABBIKOB HAXOXKIICHUSI CUHYCa, |3Hamb: IOHATUS CUHYCa, KOCHHYCA, TAHT'€HCa IS
yria W3YYEHHOTO KOCHHYca, TaHreHca ajs yrioB ot 0°mo 180°. yrioB oT 0° 1o 180°; o0CHOBHOE TPUTOHOMETPUUIECKOE
Hcnonb30BaHne OCHOBHOIO TPUTOHOMETPUUYECKOIO TOXIECTBO; (HOPMYJIBI AJIsl BEIYMCIICHHS KOOPMHAT
TOXIeCTBA M (POPMYII JUIS BBIYMCICHNS KOOPAUHAT  |TOYKH; (YOPMYIBI MPUBEICHUSA
TOUKH sin(90° — &), cos(90° — a),
sin(180° — a), cos(180° — a).
Ymems: pemats 3amaun o teme
28 |Teopema o ruromagu Kom6unnposannsiii |Pabora Hax ommbkamu Teopema o miomann 3nams: TEOpEMY O IUIOMIAIN TPEYTOIbHUKA C
TpeyroJjbHUKa YPOK TPeyroJibHUKa, €€ IPUMEHEHHUE MIPU PEILICHNH 3a]]ad  |JI0Ka3aTeJIbCTBOM.
Ymemy: pemats 3aga4n 1o Teme
29 |Teopembl CHHYCOB U KomOunnpoBanHsii | TeopeMbl CHHYCOB M KOCHHYCOB, UX IIPUMEHEHHE NPH | 3Hamb. TEOPEMBI CHHYCOB M KOCHHYCOB C
KOCHHYCOB YPOK pelieHnn 3a1a4. 3aKpeIuieHHe TEOPEMBI O TUIOMIaAN | I0Ka3aTeIbCTBAMH.
TPEyroNbHUKA U COBEPIICHCTBOBAHUE €€ IPUMEHEHHS | Ymems: peraTh 3a1a4d 110 TeMe
NP peLIeHUH 33134
30 |Pemrenue TpeyroqbHUKOB | YpOK 3akperieHust | Pemenune 3aja4 Ha HCIIOJIB30BaHUE TEOPEM CHHYCOB U |3Hamb: TEOPEMbI CHHYCOB U KOCHHYCOB.
N3y4EeHHOTO KOCHHYCOB Ymems: pemats 3amaun 1o teme
31 |Pemrenue tpeyronsHukoB |KoMmOuHMpOBaHHBIN |Teopema CHHYCOB, €€ IPUMEHEHUE MPH PCIICHUN 3namob.: TEOPEMY CHHYCOB.
YPOK 3amad. 3aJja4y Ha PEIICHNe TPEYTOIbHUKOB Ymempw: pemiats 3a1auu 1o teme
32 |U3meputenbHbie pabotel | KomMOuHMpoBaHHBIN |MeTobl H3MEPUTEIbHBIX PA0OT HA MECTHOCTH 3namb: METOIBI N3MEPUTENFHBIX paboT Ha MECTHOCTH.
YPOK JlpumeneHne TeopeM CHHYCOB 1 KOCHHYCOB IIPH Ymems: pemats 3amaun o teme
BBITIOJTHEHUH U3MEPUTEIIbHBIX padoT
33 | Obobmaroniii ypox 1o Ypok 3akperuieHus | 3akperuieHne 3HaHUH, YMEHUH U HaBBIKOB ydaluxcs |3Hamyb: TEOPEMY O IUIOLIAN TPEYTOJIbHUKA; TEOPEMBI

TeMe«COOTHOIIEHUS
MEXIY CTOPOHAMU U
YTIaMH TPEYTOIBHUKA

HU3Yy4YCHHOI'O

o Teme. Y CTpaHeHHE MPOoOeIoB B 3HAHUSIX

CHUHYCOB 1 KOCUHYCOB.
Ymemu: peuiaTh 3aga4uu 1o TeMe




34 |Yron mexnay Bektopamu. |KomOunupoBanHeiii |[lonsTue yria Mexny Bekropamu. CKaisipHOe 3Hamb: OHATHUE YTIIa MEXKIY BEKTOPaMU; ONpeaesIeHUuE
CkassipHOE TIPOHM3BENICHIE |YPOK IIPOU3BEICHUE BEKTOPOB U €0 IPUMEHEHUE ITPU CKaJIIPHOI'O IIPOU3BENIEHUSI BEKTOPOB.
BEKTOPOB pelieHnu 3a1a4 VYmems: pematp 3a1aun 1o reme
35 |Ckamsapuoe npomsBenenne |KomOmHnpoBaHHbI |Teopema o CKaIIpHOM IPOU3BEICHHUH IBYX BEKTOPOB |3Hamb: TEOpEMy O CKaJSIPHOM MPOM3BEICHUH IBYX
B KoopauHartax. CBoiicTBa |ypok B KOOpIMHATaX U ee cBoicTBa. CBONHCTBA CKAJSIPHOTO |BEKTOPOB B KOOPAMHATAX C JOKA3aTEIbCTBOM U €€
CKaJISIPHOT'O MIPOU3BENICHUS npou3BeneHus. Perenne 3ana4y Ha MpUMEHEHHe CBOMCTBA; CBOMCTBA CKAJISIPHOTO MPOU3BEICHUSI.
CKaJIIPHOTO MIPOU3BENICHUS B KOOPAMHATAX Ymems: pematey 3a1aun 1o reme
36 |CkanspHoe mpou3BeicHUE |YPOK 3aKpeIUieHHs | 3aKperUIeHUe 3HAHUH MPY PEIICHUH 3a7a4 3Hamyb: omnpenereHne CKalsipHOro MPOU3BeICHUS
U ero CBOIcTBa W3Y4YEHHOTO BEKTOPOB; TEOPEMY O CKaJISIPHOM MPOU3BEIECHUH JIBYX
BEKTOPOB B KOOPJMHATAX C 10KA3aTEILCTBOM U €€
CBOMCTBA; CBOMCTBA CKAJISIPHOI'O IIPOU3BEICHUS.
Ymems: pemate 3aaun o reme
37 |Ob6obmaromuit ypok mo Ypok NOBTOpeHUs U |3aKpemieHUe U MIPOBEPKa 3HAHUN yUaIIUXCS. 3nams. onpeneneHne CKaasipHOro MPOU3BEIEHUS
TeMe 006001IeHUsS [ToaroroBka Kk KOHTPOJILHOU paboTe BEKTOPOB; TEOPEMY O CKaJSIPHOM MPOU3BEIEHUH JIBYX
38 |Kourtpoabnas padora 3. |Ypok kontpois 3YH |[IpoBepka 3HaHuUil, yMeHUH, HABBIKOB 110 TEME BEKTOPOB B KOOPJMHATAX C I0Ka3aTEIbCTBOM U €€
CoOTHOLIEHUS MEKTY ydaImxcs CBOMCTBA; CBOWMCTBA CKaJSIPHOTO MIPOU3BEICHUS;
CTOPOHAMM M YIJIaMH TeopeMy O IUIOMIAIN TPEYroJbHUKA; TEOPEMBI CHHYCOB
TPeyroJbHUKA. Y KOCHHYCOB.
CxaasipHoe Ymems: pemate 3anaun no teme
NpousBe/leHIe BEeKTOPOB
Iaasa XlI. Jauna oxkpykHocTH U mIomaas Kpyra (12 yacoB)
39 |IIpaBunbHBIN Ypok usyueHus Pabota nax ommbkamu. [ToBropenue paHee 3namb: IOHATHE NPAaBUIBHOTO MHOTOYTOJIBHUKA U
MHOTOYTOJILHUK HOBOI'O MaTepuaia |H3y4eHHOTO MaTepHala O CYMME YIJIOB BBIITYKJIOTO  |CBSA3aHHBIC C HUM IMOHSATHS; BBIBOJI (hOPMYJIBI IS
MHOTOYTOJIbHHKA, CBOWCTBE OMCCEKTPHUCHI yIia, BBIYHCIICHUS YTJIa IPABUIILHOTO /1-yTOJIBLHUKA.
TEOpeMBI 00 OKPYKHOCTH, OTIMCAHHOM OKOJIO Ymems: pemate 3a1aun mo Teme
TpeyroiabHuka. ®OpMUpPOBAHUE TTOHSITHUS
MIPaBWJIBHOTO MHOTOYTOJIbHUKA U CBA3aHHBIX C HUM
MOHATHI. BEIBOI (pOpMYITBI AT BRIYHCICHUS yTIIa
MPaBUWIBHOTO «-yTrOJIbHUKA
40 |OxkpyxHOCTB, onrcanHas |KomOuHupoBanHbIH |[loBTOpeHME paHee H3YICHHBIX MOHATHH, CBI3aHHBIX |3Hamb. TEOPEMBI 00 OKPYKHOCTSIX: OIIHCAHHOH OKOJIO
OKOJIO TIPaBUIILHOTO YpOK ¢ Temoit. @OpMyITHMpPOBAHUE U JOKA3aTEIbCTBA TEOPEM |IIPABHILHOTO MHOTOYTOJIbHUKA W BIIUCAHHOW B
MHOTOYTOJIbHUKA U 00 OKPYXHOCTSIX: OMMCAaHHOW OKOJIO MPaBUIIBHOTO MIPaBWIIbHBIN MHOTOYTOJIBHHK, C JIOKa3aTeIbCTBAMHU.
BIHMCaHHAas B MPABUJIbHBIN MHOT'OYT'OJIbHUKA U BIIMCAHHOW B NMPaBUJIbHBIN Vmemw: pemats 3aj1aun o Teme
MHOTOYTOJILHUK MHOTOYTOJILHUK
41 | Dopmymsl st KomOuHupoBanubii | BeiBo popMyI, CBS3BIBAIOIINX PAIUYChl BIIUCAHHOW |3Hamb: BRIBOI (POPMYIL, CBA3BIBAIOIINX PaIHYCHI
BBIYMCJIEHUS IJIOIAIN YPOK Y ONMCAHHOM OKPY>KHOCTEH CO CTOPOHOM BIHCAHHOM M OMHMCAaHHOM OKPY>KHOCTEH CO CTOPOHOM
MIPaBUJILHOTO MPaBWJIBHOTO MHOTOYTOJIbHUKA. Penienue 3a1au MPaBWJILHOTO MHOTOYTOJIbHUKA.
MHOTOYTOJIbHUKA, €r0 VYmems pemats 3a1aun 1o reme
CTOpPOHBI U pajuyca
BIUCAHHOM OKPYXHOCTH
42 |PemicHue 3a1a4 1Mo KomOunupoBanusiii | CriocoObI MOCTPOSHUS TPAaBHIIBLHBIX 3namob: cI0cOOBI MOCTPOCSHHMSI TIPABUIHHBIX
TeMe«l IpaBuiIbHBIM YpPOK MHOT'OYI'OJIbHUKOB. Perienue 3aau Ha MHOTOYTOJIFHUKOB; (POPMYJIBI AJISI BEIYUCICHUS




MHOTOYT'OJIbHUK»

UCIOJIb30BaHUE (HOPMYIT ISl BEIYUCIICHHSI IIIOIIA M
MIPaBUIHHOTO MHOTOYTOJIFHUKA, €r0 CTOPOHEI U
paanycoB BIIMCAHHOW W OTIMCAHHOM OKPYXHOCTEH

IIOUIaId MPABUJIBHOTO MHOTOYTOJIbHUKA, €0 CTOPOHBI
Y paJiiyCoOB BIUCAHHOM U OMMCAHHON OKPY>KHOCTEH.
Ymems: ctponTh MpaBIIBHBIE MHOTOYTOJFHUKH;
pemaTh 3a1a4d 0 TeMe

43 | AnmHA OKPYKHOCTH Komb6unupoBanssiii | BeBoz popMyitsl, BEIpaKarommeil INIMHY OKPY>KHOCTH | 3Hamb: BBIBOJ (POPMYIIBI, BEIpAXKAIOMIEH UTHHY
YPOK 4epes ee paguyc, 1 GOpMYJIbl U BBIYUCIICHHS OKPYXHOCTH 4epe3 ee pajuyc, U GOpMyIIbI st
JUIMHBI YT C 331aHHOH TpalycHOI Mepoit BBIYMCIICHHS JJIMHBI IyTH C 33JaHHOW TPpagyCHON
MEpPOH.
Ymemy: pemats 3aaun no reme
44 | InnHa OKpPYXHOCTH. VYpoxk 3akpemnenus |Pemienue 3amad Ha BEIMHCICHUE AIHHBI OKPYXKHOCTH | 3Hamb: GOPMYITY, BEIPAKAIOUIYIO [UINHY OKPY>KHOCTH
Pemenne 3anau H3y9IEHHOTO U ee IyTH yepes ee panuyc; GopMyITy IS BEIYUCICHUS IJTHHBI
JIyTU C 3aJaHHOM rpalyCHONH MEpOH.
Ymems: pemats 3amaun mo teme
45 |IInomans kpyr au KomOunupoBanusiii |Pabora Han ommbkamu. BeiBog dopmyn momaam 3nams: BeIBOI POPMYIT TUIOLIAIN KPYTa H KPYTOBOTO
KpPYTOBOT'O CEKTOpa YPOK Kpyra M KpyroBOro CeKTopa M MxX MpUMEHEHHE TIPH CeKTopa.
peleHny 3agay Ymemnw: pemats 3anauu no teme
46 |[Inomans kpyTa u Vpoxk 3akperuieHus | Pemenue 3a1a4 Ha BBIYMCICHUE ILIOIAAN KpyTra U 3nams: HoOpMyIIBI IIOIIAAN KPYTa U KPYTOBOT'O
KPYTOBOT'O CEKTOpA. M3y9ICHHOTO KPYTOBOTO CEKTOpa CeKTOopa.
Pemenne 3amau Ymems: pemats 3amaun mo teme
47 |O6o0bmaroIyi ypox 1o Ypok 3akpemieHus  |3akpeIuieHne W MpOBepKa 3HAHUH 3unams: HopMyiTy, BEIPa)KAIOIILYIO AIHHY OKPYKHOCTH
TeMe M3y9IECHHOTO yepes ee panuyc; GopMyITy IS BIYUCICHUS TJTHHBI
JITH C 3aJlaHHO¥ rpalyCHON Mepoit; hopMyIibl
UIOLIAIM KPYyTa U KPYrOBOTO CEKTOpA.
Ymemsw: pemats 3anauu 1o Teme
48 |Pemenue 3a1a4 o teme Ypoxk 3akpemieruss  |Pabota Hax ommOkamu. CucremMaTn3arus 3nams: hopmyity, BEIpKAIOILYIO JJIMHY OKPYKHOCTH
HM3y4YEHHOTO TEOpEeTUYECKUX 3HaHUU 110 TeMaM «IIpaBuinbHbIE 4yepes ee paguyc; GOpMyITy AJsl BEIMUCICHHS AJTHHBI
MHOTOYTOJLHUKI» U «/lyTnHa oKkpyxHOCTH. [Inomanp |Iyru ¢ 3aganHoi rpaycHON Mepoit; hopMyIIbl
Kpyra» IUTOIIAN KPyTa M KPYTOBOTO CEKTOpA.
Ymems: pemats 3amaun o teme
49 |YpoK HOATOTOBKH K Ypok nosropenus u |[loAroToBKa K KOHTPOJILHOH padoTe 3nams: cIocOOBI HOCTPOCHHUS TIPABUIIBHBIX
KOHTPOJBHOI pabote 00001IeHNs MHOTOYTOJIFHUKOB; ()OPMYJIBI TSI BRIYHCICHUS
50 |Kourpoanuas padora 4. |Ypok koutpois 3YH |[IpoBepka 3HaHuil, yMeHUH, HABBIKOB 110 TEME IJIOLIAIA IPABUIIBHOTO MHOI'OYTOJIbHHUKA, M0 CTOPOHbI
JJIMHa OKPY/KHOCTH U y4ammxcs U PaJliyCOB BIIMCAHHOW U ONUCAHHOU OKPYKHOCTEH;
JI0MAaab Kpyra (bopMyiTy, BEIpa)KaroLIyI0 AIHHY OKPYKHOCTH 4epe3 ee
pannyc; GOopMyITy A BEIYUCICHUS JUTHHBI IYTH C
3aJaHHOI rpajlyCHOI Mepoii; GOpMYJIbI IITOMAIN Kpyra
1 KpPYrOBOTO CEKTOPA.
YMeTb: CTpOUTH NpaBHILHBIE MHOTOYTOJIbHUKHY;
pemIarts 3aa4u 1o TeMe
Tnasa XII1. Iuskenus (10 uacos)
51 |Orobpaxenne mIOCKOCTH | YPOK W3YUEHHUS Pabota Hag ommbOkamu. [ToHATHS 0TOOpakeHUS 3namob: OHATHUS 0TOOPAKEHUS TIIOCKOCTH Ha ce0s,

Ha ce0s1. [TonsTue

HOBOI'O MaTc€puajia

IJIOCKOCTH Ha ceOs u asmwkenus. Ocesast u

JIBHXKEHUSI, OCEBOM U LIEHTPAJIbHON CUMMETPHUH.




JBHXKCHUA

HOCHTpaJIbHAasA CUMMETPUA

Vmems: pemiate npocreiiiiye 3a1auu o TeMe

52 |CpoiicTBa ABMKEHUA KomOunupoBanusiii | CBOWCTBA ABMYKCHHI, OCEBOH M IIEHTPATBLHOMN 3namob.: cBOWCTBA ABW)KCHUM, OCEBOU U IIEHTPATLHOM
YpOK CUMMETpPHH. 3aKpeIUIeHNne 3HAHUN TIPH PeIICHIH CUMMETPHH.
3a1a49 Ymems: pemate npocreiiiiyue 3a1a4uu o TeMe
53 |Pemenwue 3a1a4 o VYpok 3akperuieHust | 3aKkperuieHHe TEOPETUUSCKUX 3HAHHUH 110 U3y4aeMor | 3Hamb. ONpeNieNieHns] U CBOIMCTBa JBIKEHUH, OCEBOM U
teMe«lloHATHE MBUKECHUS. |U3YUYCHHOTO TEME U UX HCIOJIb30BaHKUE TIPU PEIICHUH 3a/1ayY. LHEHTPAILHON CUMMETPHH.
OceBast U LIeHTpaJbHas CoBepIICHCTBOBAaHNE HABBIKOB PEIICHHS 33/1a4 Ha Ymems: pemats npocTeiine 3agaqm Mo TeMe
CUMMETPHI» MOCTPOCHKE (GUTYP TIPU OCEBOM M IICHTPAIBLHOU
CUMMETPHHU
54 |MMapamnensHbiit mepenoc  |KomOmanpoBanusii |[lorarne nmapamrensHOTO mepeHoca. JJokasarenseTBo |3nHams. IOHATHE MAPAUIENBHOTO TIEPEHOCA;
YpOK TOTO, YTO MAPaJLICIEHBINA TIEPEHOC €CTh IBIKCHHUE. JIOKa3aTeNnbCTBO TOTO, UTO MapajlIeNIbHBIN epEeHOC €CTh
Pemenne 3a1a4 ¢ HCIIONB30BaHUEM MTAPAIUICTBHOTO | IBHIKCHUE.
nepeHoca Ymems: pemats nmpocTeiire 3aaqu 1mo TeMe
55 |IToBopoT KomOunnposannsiii |Ilonstue noBopota. IlocTpoeHue reomeTpruuecKux 3namb: TOHATHE IOBOPOTA; IPAaBUIIa OCTPOCHUS
YpOK ¢uryp ¢ ucnonp3oBaHueM NoBopoTa Jl0ka3aTenbCTBO |TeOMETPUUECKHX (PUTYp ¢ UCTIONB30BaHHEM ITOBOPOTA;
TOT'0, YTO NOBOPOT €CTh ABUIKCHHUC J10Ka3aTeJIbCTBO TOI'O, YTO MOBOPOT €CTh JABHUKCHUE.
VYmemuw: pemate npocrelne 3aaaun no TeMe
56 |Pemenue 3amad no Ypok 3akperieHnss | 3aKpeIuIeHNe TEOPETUISCKUX 3HAHUI 110 H3y9aeMOr | 3Hams: TIOHATHS MAPaJUICIEHOTO MIEPEeHOCa ’
teme«llapannensHprid HU3y4eHHOTO TeMe. COBEpIIICHCTBOBaHNE HaBBIKOB PEUICHMS 33/1a4  (TIOBOPOTA; IPABHUIIA TIOCTPOCHUS TEOMETPUICCKIX
nepeHoc. [ToBopot» Ha ITOCTPOEHHE C HCIOJIB30BAHNEM MAPAUICITHHOTO ¢uryp ¢ UCoIp30BaHUEM ITOBOPOTA U MAPAIUICITHHOTO
mepeHoca 1 MoBOpOTa mepeHoca.
Ymemuw: pemats npocreiiniue 3a1auu Mo TeMe
57 |Pemenue 3amau VYpoxk 3akperuieHust | 3aKperieHne TEOPETUIECKUX 3HAHUH TI0 U3y4aeMol | 3namsb. TIOHSATHS OCEBOM U IIEHTPATLHOW CUMMETPHH,
M3y4YEHHOTO Teme. COBEpIICHCTBOBAHME HABBIKOB PEUICHNUS 33/1a4  |apajuIeIbHOTO NIEPEHOCca U MOBOPOTA; MPaBHiIa
C IPUMEHEHHUEM CBOMCTB JABUKEHUU MOCTPOCHHS TEOMETPHUYCSCKUX (DUTYP C
HCIOJIb30BAHUEM OCEBOM U LIEHTPAILHOM CUMMETPUH,
MTOBOPOTA U MapaJuIeIBHOTO MIepeHoca.
Ymems: pemaTh npocTenre 3a1aqu 1mo TeMe
58 |Pemrenue 3amau Ypok 3akpemiernss | COBEpIIEHCTBOBaHUE HABBIKOB PEIICHHUS 33134 C 3Hamb: TOHATHS 0OCEBOH U IIEHTPANTBHON CHMMETPHH,
HU3y4eHHOTO MIPUMEHEHHUEM CBOMCTB JBIDKEHUHA MmapajuieIbHOTO IepeHOca 1 TOBOPOTa; MIPaBHIIa
MOCTPOCHHS T€OMETPHUYECKUX (UTYP C
HCIOJIb30BAHUEM OCEBOM U LIEHTPAILHOM CUMMETPUH,
MOBOPOTA M MapaJuIeIBHOTO MIEpPEeHoca.
Ymemuw: pemats npocreiiiue 3a1auu Mo TeMe
59 | Ypok moaroToBku x Ypok noroperns U |[IoaroroBka Kk KOHTPOJIBHOH paboTe 3Hamb: OHATHUS ABWXKEHUS, OCEBON U LIEHTPAJIbHOMN
KOHTpOJILHOH padoTte 00006meHus CUMMETPHH, ITapaJuICIBHOTO IEPEHOCa U MOBOPOTA;
60 |KontpoasHasi pa6oTa 5. |Ypok KOHTpOJIA ITpoBepka 3HaHUI, yMEHU, HABBIKOB 10 TEME IpaBHJIa MOCTPOCHHS TEOMETPHUYECKUX GUTYD C
JBukeHust 3VH ywammxcs HCTIOJIB30BAaHUEM OCEBOI U IICHTPATIbHON CHMMETPHH,
MTOBOPOTA U MapaJuICIBHOTO MIEPEeHOCa.
Vmemuw: pemats npocreiiime 3a1aqu mo TeMe
IloBTOpEeHUe Kypca mJIaHuMeTpun (8 4acoB)
61 |06 akcnomax VYpok u3ydeHus O3HaKOMJICHHE C CUCTEMOM aKCHOM, TTOJIOKECHHBIX B |3Hamb: aKCHOMBI, TIOJIO)KEHHBIE B OCHOBY M3yUEHUS




TJIaHUMETPUU

HOBOI'O MaTe€puaja

OCHOBY U3YUYCHUA KypCa 'COMETpHUU. HpeHCTaBHeHI/Ie
00 OCHOBHBIX 3Tamax pa3BUTHA TCOMECTPUU

Kypca reOMETpHUH; OCHOBHBIEC 3TaIlbl Pa3BUTHUS
TCOMETPHUH

62

IToBTOpEeHue no remam
«HauanpHbIe
TeOMETPUIECKUE
CBEJICHHS,
«[TapannenbHble MPSMBIE»

Ypok MoBTOpEeHUS U
00001meHns

Cucrematu3anus TEOPETUUECKUX 3HAHHUU 110 TEME
ypoka. CoBEepIICHCTBOBAaHNE HABBIKOB PELICHUS 3a1a4

3Hnams: CBOMCTBA JUIMH OTPE3KOB, IPAyCHBIX MEP
yrIia; CBOMCTBO U3MEPEHMUS YIJIOB; CBOMCTBA CMEXHBIX
1 BEPTUKAIBHBIX YTIIOB, IEPICHINKYJISPHBIX MPAMBIX;
MIPU3HAKU U CBOIICTBA MapanaeabHOCTH ABYX NMPSIMBIX.
Ymempw: pemaTs npocTeiimue 3aga4n Mo TeMe
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IToBTOpEHUE O TEME
«TpeyronpHuUKm»

YPOok oBTOpEHUS U
00001eHus

CI/ICTeMaTI/I3aHI/I$[ TCOPCTUYCCKUX 3HAHUU I10 TEMC
YpOkKa. COBepIHeHCTBOBaHI/Ie HaBBIKOB pCIICHUA 3ada4

3namb: IPU3HAKU PAaBEHCTBA TPEYTOJIbHUKOB,
MPSIMOYTONBHBIX TPEYTOJILHUKOB; TEOPEMY O CyMMeE
YTJIOB TPEYTOJIbHUKA U €€ CIECACTBUS; TEOPEMBI O
COOTHOMICHHUAX MEXAY CTOPOHAMH U YTIaMHU
TPEYTrOoNbHHUKA; TEOPEMY O HEPABEHCTBE TPEYTOJIbHHKA;
CBOMCTBA NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB; TIPH3HAK
MPSMOYTOJIBHOTO TPEYTOJIbHUKA U CBOMCTBO MEANAHBI
MPSIMOYTOJBHOTO TPEYroJbHUKA; CBOMCTBA MEIUAH,
OGHCCEKTPUC U BBICOT TPEYTOJIbHUKA; CBOIICTBA
paBHOOEIPEHHOTO U PABHOCTOPOHHETO TPEYrOJIbHUKOB.
Ymempw: pemats 3an1auu 1o Teme
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[ToBTOpEHUE MO
TemMe« T peyronbHUKI

Ypok moBTOpEHUsI U
00001EeHNs

CucremaTn3anms TCOPCTUYCCKUX 3HAHUU I10 TEMC
YpOKa. COBepLHCHCTBOBaHI/Ie HABBIKOB PCIICHUA 3a4a4

3name: IPU3HAKHN TIOXOOHS TPEYTONHLHUKOB; TEOPEMY
00 OTHOIIEHUH TTIOMIA e TTOJOOHBIX TPEYTOIBHHKOB;
TEOpEMY O CpEIHEH INHAY TPEYTOLHUKA; CBOMCTBO
MeJIMaH TPEYTOILHUKA; TEOPEMY O TIPOTIOPIIHOHATBHBIX
OTpe3Kax B MPSIMOYTOJILHOM TPEYTOJNBHUKE; CBOMCTBO
BBICOTBI IIPSIMOYTOJIBHOT'O TPEYrOJIbHUKA, IPOBEACHHON
13 BEPILUMHBI IPSIMOTO YIJIa; TEOPEMBI CHHYCOB U
KOCHHYCOB; Teopemy [Tutaropa u Teopemy, 00paTHyo
teopeme [udaropa.

Ymems.: pemats 3a1auu mo Teme
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[ToBTOpenue no Teme
«OKpY>KHOCTB»

Ypok moBTOpEHUsI 1
00001EeHus

CucremaTn3anus TEOPETUICCKUX 3HAHMH 110 TEME
YpOKa. COBepLHeHCTBOBaHI/IG HABBIKOB PCIICHUA 3a/4a4

3Hamb: CBOWCTBO KacaTeJIbHOM U €€ MPU3HAK; CBOMCTBO
OTPE3KOB KacaTeJbHbIX, IPOBEACHHBIX U3 OJHOHN TOUKH;
TEOpEMY O BIIMCAHHOM YTJI€ U €€ CIEJCTBUS; TEOPEMY
00 0Tpe3Kax MepeceKarNXCsl XOP; CBOMCTBO
OUCCEKTPHUCHI YTiIa ¥ €TO CIEICTBUS;, TEOPEMBI 00
OKPYXXHOCTSIX: BIUCAHHOW B TPEYTOJBHUK W OTTUCAHHON
OKOJIO TPEYTOJILHUKA; CBOMCTBA OMMCAHHOTO U
BIIMCAHHOTO YETHIPEXYTOJIBHUKOB; POPMYITBI JJIS
BBIYHCIIEHUS PaJNyCOB BIMCAHHON U ONIMCAaHHOU
OKpPYKHOCTEH; (popMyITy, BRIPAKAIOIIYIO [UTHHY
OKpPY>KHOCTH 4epe3 ee paanyc; GopMyiy st
BBIYMCIICHUS IJIMHBI AYTH € 3aJaHHOU IpagyCHOM
Mepoit; GopMyITBI IUTOMAAN KPYyTa U KPYrOBOTO
CeKTOopa.




Ymemu: peuiaTh 3aga4uu 1o TeMe
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IToBTOpEeHue no remam
«YeTsIpexyroIbHUKI,
«MHOTOYTOITEHUKI

Ypok MoBTOpEeHUS U
00001mIeHns

CucreMaTu3amys TCOPETUICCKUX 3HAHUH 110 TeMe
ypoka. COBEpIIICHCTBOBAHNE HABBIKOB PEIICHUS 33124

3namb: cyMMy YIIIOB BBIIYKJIOIO MHOTOYTOJBHHKA,
YETHIPEXYTOJIbHHKA; OLPEACICHHS, CBOWCTBA
HPHU3HAKH IPSIMOYTOJIbHIKA, TAPaUIeIorpaMMa,
Tparenuu, pomba 1 KBaapata; teopemy Daineca;
(bOpMyITBI 15 BEIYKMCIICHHUS TUTOIIAIN KBAIpaTa,
NPsIMOYTOJIbHHKA, TPEYTOJIbHHKA, apajenorpaMma,
Tpaneuuu, pomoa.

Vmemu: pemats 3aga4u Mo Teme
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IToBTOpEHUE IO TEMam
«Bexkropsl. Meron
KOOpAMHATY, «J/|BHKEHUE

Ypok NOBTOpEHUS U
00001meHus

Cucrematu3anys TEOPETUUECKUX 3HAHUHN 110 TEME
ypoka. CoBEepIICHCTBOBAaHHNE HABBIKOB PELICHUS 3a1a4

3namu: onpeneneHus CI0KEHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHHS BEKTOpa Ha YHCIIO; CBOICTBA
JIEHCTBUH HaJl BEKTOPAMMU; TOHATHE KOOPAUHAT
BEKTOpa; MpaBmia ICHCTBUIN HaJl BEKTOPAMH C
3aJaHHBIMHA KOOPIUHATAMH; (POPMYITBI IS
HaXO0XJCHNA, KOOpZ[I/IHaT cepe)mel 0Tpe31<a, JJINHBI
BEKTOpa M0 €r0 KOOPIWHATAM, PACCTOSHUSI MEXTY
JIBYMs TOUYKaMU; YPaBHEHUS OKPY>KHOCTH U IIPSIMOU.
Ymems: IpUMEHSTH BEKTOPHI K PEIICHUIO
FeOMeTpI/I‘-IeCKI/IX 3aJa4, BBIIIOJIHATH )leﬁCTBPIH Hazg
BEKTOpaMI;, PemaTh MPOCTEHIINE 3219l METOOM
KOOpAWHAT
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KounrpoabHnas padora
6(uToromas)

Ypok KOHTpOJIS
3VH yuamuxcs

[IpoBepka 3HaHUl, YMEHUH, HABBIKOB IO KYpCY
reoMeTpuu 3a 7-9 kiacchl

3Hamb: OCHOBHON TEOPETUUECKUI MaTepHal 3a Kypc
IUITAHUMETPHH TI0 TTPOTPaMMe ISt
0011e00pa30BaTENBHBIX IIKOJ.

Ymemu: pemats 3a1aun o mporpaMme
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