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I[MosicHUTEIBLHASA 3aIMCKA.
Hacrosmas pabouast mporpamMmma pa3zpaboTaHa B COOTBETCTBUU C

® OCHOBHBIMU MOJIOKEHUSIMU denepanabHOro rocyaapCTBEHHOTO
00pa3oBaTeIbLHOTO cTaHaapra 151 TpeOOBaHUAMHU ITIpumepHoOn
00pa3oBaTeILHON MPOrpaMMbl OCHOBHOT'O O0IIIero oOpa3oBaHUs C YYETOM
OCHOBHBIX HJed u mojoxkeHuil [Iporpammbl pa3BuTuss U (GOpPMHPOBAHUS
YHUBEPCAJbHBIX YUeOHBIX ICUCTBU;

o OepnepanbHoro 3akoHa or 29 nekabps 2012 roma Ne 273 — ®3 «O6
obOpazoBanuu B Poccuiickoii denepanuny;

e 3akoHa PoctoBckoit o6mactu ot 14.11.2013 r. Ne26-3C «O6 o6pa3oBaHuu B
PocToBckoi o0macTuy;

e «baszucHoro ywyeOHOro mjIaHa o0OIIE00PA30BATENBHBIX  YUPEKICHUN
Poccuiickont @enepaunmn»;

e apTopcKoil mporpammsel 1o reometpuu JI.C. AtaHacsiHa, peKOMEHIOBAaHHOU
MO PO;

® JIOTIOJHEHUS K TOCYJapCTBEHHOMY  00pa3oBaTeNbHOMY  CTaHAApTY,
Ha3blBa€MOMY «PermoHanbHbIii KOMIIOHEHT» M OPHEHTUpPOBaHAa Ha
ucrnoap3oBanue Y MK:

1. T'eomerpus 7-9 knacchl: y4eOHUK IS 00I1€00pa30BaTEIbHBIX YUPEIKICHUM.
/ JI.C. AranacsH, B.®. byty3o0s, C.b. Kagomines, 2.1 .ITo3nsk, .. FOnuna.
- M.: IIpocsemienue, 2017.

2. T'eometpus. 9 «macc. Pabouast TeTpanmp: mocobuwe Uisi  ydanuxcs
oOmeoOpazoBarenbHbIX yupexaeHuit. Artanacsn JL.C. wugp. — M.
[Ipoceemenue, 2017.

3. Ilporpammbl  00mIe00pa3oBaTeNbHBIX — yupexaeHuil. ['eomerpus 7-9
knaccbl. CocraButens: bypmuctposa T.A., - M.: [Ipocsemenue, 2017 r.

4. Teomerpusi. 8 knacc. Jumaktuueckue matepuansl. 3uB b.I'. u ap. — M.:
[Ipoceemienue. 2017T.

5. M3yuenue reomerpuu B 7-9 kiaccax: meron. Pexomenmanmu: kH. s

yaurensd. JI.C.Atanacss u ap. — M.: [Ipocsemenne. 2017r.



Hean u 3agaumn.

I'naBHOW 1eJbI0 MIKOJBHOIO 00pa3oBaHMsl SIBISETCS pa3BUTHE peOCHKa
KaK KOMIIETEHTHOM JIMYHOCTHM IIYTEM BKJIIOUEHUS €ro B Pa3JIMYHbIC BUJIbI
IIEHHOCTHOM YEJIOBEUECKON MesATeNbHOCTU: yueba, MO3HAHHE, KOMMYHHKaIIUS,
po¢eCCUOHANILHO-TPYI0BOM BBIOOp, JUYHOCTHOE CaMOPa3BUTHE, IIEHHOCTHHIE
OpUEHTAIINH, TIOUCK CMBICIOB KHU3HEAeATeNIbHOCTU. C ATUX TMO3UIMN O0ydeHHue
paccMaTpuBaeTCAd KakK MPOLECC OBIAJCHUS HE TOJBKO ONPEACICHHON CyMMOU
3HAHUM M CUCTEMOM COOTBETCTBYIOIIMX YMEHHUU M HAaBBIKOB, HO M KaK IPOIECC
OBJIQJICHUSI KOMIIETCHUMSAMU. DTO OMNPEACIUIO HeJu 00y4YeHUusi MaTeMaTHKe B
OCHOBHOM LIKOJIE:

1) B HalpaBJIEeHUH JIUYHOCTHOI0 PA3BUTHS

®pPA3BUTHUE JIOTUYECKOTO W KPUTUYECKOTO MBILIUICHUSA, KYJIbTYpPbl PEUH,
CIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

epopMHpoBaHHE Yy  YyYalIUXCS  HWHTEJJIEKTYaJbHOW  YECTHOCTH U
O0OBEKTUBHOCTH, CIIOCOOHOCTH K TMIPEOJIOJICHUIO MBICIUTEIBHBIX CTEPEOTHIIOB,
BBITEKAFOIIUX U3 OOBIICHHOTO OIIBITA;

®BOCIIMTAaHHWE  KA4eCTB  JIMYHOCTH, OOCCIEUYMBAIOIIMX  COLHAIBHYIO
MOOMIBHOCTH, CHIOCOOHOCTD MMPUHUMATh CAMOCTOSITEIILHBIE PEIICHUS;

e(popMHpOBaHKE KA4YeCTB MBIILUICHHUS, HEOOXOAWMBIX I aJanTalid B
COBPEMEHHOM MH()OPMAITMOHHOM OOIIECTBE;

®pa3BUTUE HMHTEpPECAa K MATEMAaTUYECKOMY TBOPUYECTBY U MAaTEMaTUUYECKUX

CHOCOOHOCTEM;
2) B MeTanpeAMeTHOM HanpaBJIeHUH
e popmMupoBaHHE MpeACTaBICHUM 0 MaTeMaTHKeE KakK YacTH

OOIIEeYeIOBEYECKON  KyJNbTYPhl, O 3HAYUMOCTH MATEMATHKH B Pa3BUTHH

[IUBUJIU3AIIUA U COBPEMEHHOT'0 OOIIECTBA;



®pa3BHUTHE NPEICTABICHUNA O MaTeMaTHKE Kak (popMe OIMUCAHUS M METOJE
MO3HAHUS  JCHUCTBUTCIBHOCTH, CO3MaHWE YCIOBUH M1 TPUOOpPETCHHUS
MEPBOHAYATLHOTO OIBITA MATEMATHICCKOTO MOICIIUPOBAHUS;

epopmupoBaHre OOIKUX CIOCOOOB WHTEIJIEKTYaJbHONW JEATEIbHOCTH,
XapaKTepHBIX JJII MAaTeMAaTHKH U SBISIIONIMXCS OCHOBOM IO3HABATEIBHOMN
KYJbTYPBI, 3HAUUMOU IS PA3IMIHBIX Cep YeTOBEUCCKOMN NI TeILHOCTH;

3) B MIPeIMETHOM HANPAaBJIEHUH

®OBJIQ/ICHIC MAaTEMAaTUICCKUMH 3HAHUSIMU U YMCHHSIMHU, HEOOXOMMBIMHU JIJIS
NPOJOJKEHUST OOYYCHHMS B CTapIled IIKOJIe WM MHBIX 00Ie00pa3oBaTelbHbIX
YUPSKIACHHUIX, M3YUYCHUS CMEKHBIX JHUCIIUIUIMH, NMPUMCHCHUS B TOBCEIHCBHOM
KU3HU;

eco3anre (QyHJIaMEHTa IS MaTeMaTHYeCKOrO pPa3BUTHSA, (OPMHPOBAHUS

MCXaHU3MOB MBIIIJICHUA, XapaKTCPHBIX IOJIA MaTeMaTH4YeCKOMN ACATCIIBHOCTH.

Jannasi pabouass mporpaMMa OpHUEHTHMpOBaHa Ha ydammxcs 9 kiacca o
peanusyetrcsi Ha ocHoBe yuyeOHHMKa reomerpuu JI.C. Artanacsna. CopepkaHue
IpenaraeMoro Kypca IMOJTHOCTBbIO cOOTBETCTBYeT "OOs3aTeIbHOMY MHHHUMYMY
coliepkaHusi 00pa3oBaHMs O MaTEeMaTHUKE, PEKOMEHI0BAaHHOMY MUHHUCTEPCTBOM
oOpazoBanusa P® u Crannapty cpeanero oopa3oBaHusl.

CornacHo ®epnepansHoMy 0a3UCHOMY y4eOHOMY TUTaHy JUisi 00pa3oBaTEIbHBIX
yupexaeHut Poccuiickoit denepanuu 11l 00543aTEIBHOTO U3YYEHUSI TEOMETPUU
Ha dTarie OCHOBHOTO 00IIEeT0 00pa3oBaHus OTBOAUTCS 68 4acoB M3 pacuera 2 yaca
B HEJZIEIIIO.

OcHOOBHBIE 1IEJIH Kypca:

- OBJIQJICHUE CHUCTEMOM MaTEMaTHYECKUX 3HAHWN W yMEHUW, HEOOXOAUMBIX B
MPAKTUYECKOM JESITEIIbHOCTH, POJAOIKEHUST 00pa30BaHMUS;

- NpPUOOpETEeHUE ONbITa IUIAHUPOBAHUS M OCYIIECTBICHUS aJITOPUTMUYECKOM
NEeATEeNbHOCTH;

- OCBOCHHUE HABBIKOB U YyMEHUW TMPOBEJCHUS JI0KA3aTEIbCTB, OOOCHOBAHUS

BBIOOpA pPEIICHMUI;



- MPUOOPETECHUE YMEHUMN SICHOTO U TOYHOT'O U3JI0KEHUSI MBICIICH;
- pa3BUTh MPOCTPAHCTBEHHBIE NPEACTABICHUS W YMEHHUS, MNOMOYb OCBOWTH
OCHOBHBIE€ (haKThl U METOJIbI TUTAHUMETPUH;

- HAYYUTD ITOJB30BATHCA TCOMECTPUICCKUM S3BIKOM IJIA OIIMCAHUS IMPEAMECTOB.

B ocHOBy Kypca reomeTpun s 9 Kinacca MojaoKeHbl TAKUE MPUHIUIBI KaK:

e IlenocTHOCT M HEMPEPHIBHOCTH, O3HAYAIONIME, YTO JaHHas CTYINEHb
SBIISIETCS. Ba)XHBIM 3BEHOM €IUHOW OOIIEHIKOJBbHOW TOATOTOBKU TIO
MaTeMaTHhKe.

e Hay4HOCTh B COUYETaHHWH C JIOCTYMHOCTBIO, CTPOTOCTh U CHCTEMAaTUYHOCTH
U3JI0KEeHHs (BKJIIOYCHHWE B COJACpX)aHWE (PYHIAMEHTAIBHBIX IOJIOKEHUN
COBPEMEHHON HAYKHU C y4E€TOM BO3PACTHBIX OCOOEHHOCTEH 00y4aeMbIX).

¢ [IpaKkTHKO-OpPHEHTHUPOBAHHBIHI HOIXO, o0ecreynBarOIuii oTOop
COJZlepKaHus, HAINPABICHHOTO HAa pEIICHHWE TPOCTEHITNX MPAKTUIECKUX
3aj1a4 IIAHUPOBAHUS JAESITEIHHOCTH, TIOUCKA HYKHON MH(OpMAIIHH.

e [lpunmun pasuBaromero ooydeHus (0OydeHue OPHEHTUPOBAHO HE TOJBKO
Ha TIOJTYYEHHE HOBBIX 3HAHHWHA, HO W AaKTUBU3ALMUIO MBICIUTEIBHBIX
poIeccoB, (OpMHUpPOBaHWE M PA3BUTHE Yy IIKOJIBHUKOB OO0OOIICHHBIX
CHocO00B  ACATENBHOCTH, (OPMUPOBAHUE HABBIKOB CAMOCTOATEIBHON

paboThI).

3apaumn o0yyeHus:

- YUUTh YYalIUuXCsl BBINOJHATH ACHCTBHUS HAJ BEKTOpaMU KaK HaNpaBJICHHBIMU
OTpE3KaAMU;

-[I03HAKOMUTH C WCIOJIb30BAaHUEM BEKTOPOB U METOAA KOOPJMHAT MPHU PELICHUU
F€OMETPUUECKUX  3a]1ay;

- pPa3BUTh YMEHHE YYalllUXCS MPUMEHSATh TPUTOHOMETPUUECKUN ammapar Mpu

PCHICHUU I'COMETPHUUICCKHUX 3aJ1a4;



- paCHIupUThb 3HAHUA yHalIUXCA O MHOT'OYT'OJIbBHUKAX,

- pacCMOTpPECTh MOHATHUA JIWHBI OKPYXHOCTHM MW IIoOINaAx Kpyra I HX
BBIYMCIICHUA,

- IIO3HAKOMHUTHL Yy4dalluXCsAa C TIIOHATHEM ABHXKCHHA W €TI0 CBOMCTBAMHM Ha
IIJIOCKOCTU: CUMMCTPHAMMU, ITapaJJICJIbHBIM IICPCHOCOM, ITIOBOPOTOM;

- BBIACIUTHP OCHOBHBIC MCTOABI JO0Ka3aT€iIbCTB, C NLCIbIO 000CHOBaHMSA
(OHpOBep)KeHI/ISI) YTBep)KIICHI/Iﬁ H JJIA pCHICHUS pAaa TCOMETPUUCCKUX 3a7aY,

- YUUTH HNPOBOAUTH PACCYKACHUA, UCTIOJIb3YyA MaTEeMaTUUYCCKUM A3BIK, CCBhIIIasCh HA
COOTBCTCTBYIOIINEC TCOMCTPHUUCCKUC YTBCPIKIACHUA,

- UCIIOJIB30BAaTh anre6panqecxnﬁ arrapar il peuICHus rcOMCTPUICCKUX 3a14dY,

- AaTb HAYAJIBHOC IMMPCACTABJICHHUC O TCJIaX U ITOBCPXHOCTAX B ITPOCTPAHCTBC.

KonTtponbsHbie paboThl HampaBiieHbl Ha MPOBEPKY YPOBHS 0a30BOW MOATOTOBKHU
y4yalniuxcs, a Takke Ha AuQdepeHIIupOBaHHYIO TIPOBEPKY BilaJleHUs (POpMabHO-
OTEpAaTUBHBIM MAaTEMAaTUYECKHM amnmapaToM, CIIOCOOHOCTh K MHTErpallMy 3HAHUM
10 OCHOBHBIM T€MaM Kypca.

[IpoMeKyTOUHBINM KOHTPOJIb 3HAHUM OCYIIECTBISAECTCA C IMOMOIIBI) MTPOBEPOUYHBIX

CaMOCTOSTEIILHBIX PabOT, AIEKTPOHHOTO TECTUPOBAHMUS, MPAKTUYECKUX PAbOT.

TpeboBaHus K YPOBHIO NOATOTOBKH YYAIUXCSH:

Ha ocHoBanum TpebGoBanuii [ocymapcTBeHHOro 00pa3oBaTEIHLHOTO
CTaHJIApTAa B COACPKAHUU IPEAIIONAracTCs PEaIu30BaTh AKTyaJbHbIE B HACTOSIIEE
BpeMsI KOMIIETEHTHOCTHBIM, JIMYHOCTHO OpPHUEHTUPOBAHHBIM,  JESITEIBbHOCTHBIN

moaAXoAbl, KOTOPBIC ONMPCACIIAIOT 3ada4Yn Oﬁy‘IeHI/IH:

. [IpogomkuTh OBNAAEHUE CUCTEMOM T€OMETPUYECKHX 3HAHUU U
YMEHUN, HEOOXOIMMBIX Il NMPUMEHEHHUS B MPAKTUYECKOU NIESITEIbHOCTH,

HN3y4YCHUA CMCIKHBIX TUCHUININH, ITPOJOJIZKCHUA O6pa3OBaHI/I$I.

o [IpononxuTh MHTEIUIEKTyaIbHOE pPa3BUTHE, (POpMHUpPOBaHHE

Kadyc€CTB JINYHOCTH, HCO6XOI[I/IMI)IX YCJIOBCKY AOJIA HOHHOHGHHOﬁ JKHN3HHU B



COBPEMEHHOM OOIIECTBE; SICHOCTM M TOYHOCTU MBICIH, KPUTUYHOCTHU
MBIIUICHUS, WHTYULUH, JIOTUYECKOTO MBIIUICHUS, 2JIEMEHTOB
ANTOPUTMUYECKOU KYJIbTYDBI, IIPOCTPAHCTBEHHBIX IIPEACTABICHUN,

CIIOCOOHOCTH K NPEOJOJIEHUIO TPYAHOCTE;

. dopMupoBaHUE MpEACTaBICHUH 00 MAesIX U METoJax
MaTeMaTUKM KaK YHUBEPCAJIBbHOIO s3bIKA HAyYKM M TEXHUKH, CPEICTBA

MOICIIMPOBAHUA SIBJICHUU U IMpoOHECCOB;

L4 Bocnuranue KYJIBbTYPbI JIMYHOCTHU, OTHOIICHHUC K TCOMCTPUHN KaK
K 49aCTu O6H.IC‘ICJIOBC‘ICCKOﬁ KYJbTYpPBI, IOHUMAHUC 3HAYUMOCTHU T'COMCTPUU

AJI1 HAYYHO-TCXHHUYCCKOTO IIPporpecca.

B xoxe mpenopaBanus reomeTpun B 9 kiacce, pa®oThl Hal (popMupoBaHHEM Yy
y4yaliuxcs NEpPEeurciIeHHBIX B MporpaMMe 3HaHUM M yMEHHH clieqyeT oOpalarhb
BHUMAaHHE Ha TO, YTOOBl OHU OBJAJAECBAIIM YMEHHUSMHU 0O0IIey4eOHOro xapakrepa,

paSHOO6paSHLIMI/I criocobamu JACATCIIBHOCTH, HDI/IO6DCTaJII/I OIIBIT.

® [UIAHUPOBAHUS U  OCYIUECTBJICHHUS AITOPUTMUYECKOU  JI€STEIBHOCTH,
BBIIIOJIHEHUS 3aJaHHBIX U KOHCTPYUPOBAaHUS HOBBIX AJITOPUTMOB;

e OBJIQJICBATM IPUEMAMHU AHAIUTUKO-CUHTETUYECKOU JEATEIBHOCTH IIpU
JI0KA3aTeJIbCTBE TEOPUU U PELICHUM 3a/1a4;

® [IeJICHAINIPABIECHHO OOpaIlllaiuCh K MpUMEpaM W3 MPaKTUKH, YTO Pa3BUBAET
YMEHHS YYallUXCsl BBIWICHATh TeoMeTpuueckue (axtel, QopMbl U
OTHOIIEHUS B IPEAMETaX U SBJICHUAX JIEUCTBUTEIBHOCTH, MCIIOJIb30BaIIN
S3BIK TEOMETPHUU ISl UX OMHCAHMS, IPUOOPETAIN OMBIT HCCIIEOBATEIHCKON
NEATEeNIbHOCTH, Pa3BUTUS HJEH, MPOBEIACHUS SKCIIEPUMEHTOB, 0000IIEHUS,
MIOCTAaHOBKH ¥ ()OPMYITMPOBAHUS HOBBIX 33/1a4;

® SICHOTO, TOYHOrO, IPaMOTHOIO H3JI0KEHHSI CBOMX MBICIEH B YCTHOM M
NHUCbMEHHOM  peuYH;  MPOBEACHHUS  JOKA3aTEIbHBIX  PACCYXKACHU,
apryMeHTAaluii, BBIABUKEHUS THUIOTE3 M HUX OOOCHOBAHUS, IIOUCKA,

CUCTCMATHU3alM, aHaJIn3a 1 KJ'IaCCI/I(l)I/IKaI_[I/II/I I/IH(I)OpMaI_II/II/I, HCIIOJIBb30BaHUA



pa3HooOpa3HbIX HH(OPMAIMOHHBIX HWCTOYHHMKOB, BKIIOYas Y4eOHYIO U

CIIPaBOYHYIO JTUTEPATYPy, COBPEMEHHBIE HH(POPMAIMOHHBIE TEXHOJIOTHH.

Ilnanupyembie pe3ybTaThI.

B pe3ynbTaTte u3ydyeHus JaHHOTO Kypca 0Oydaroluecs T0MKHbI YMETh/3HATh:

. 3HaTh OMpeNesieHUs] BEKTOpa W pPaBHBIX BEKTOPOB; H300paxkaTb U
0003Ha4YaTh BEKTOPHI, OTKJIAJIBIBATH OT JAHHOW TOYKU BEKTOP, PABHBIA JIAHHOMY;
yMETh peliaTh 3aJa4u.

. YMeTh 00BSICHUTH, KaK OMpEIeIIeTCsl CyMMa JABYX U 00jiee BEKTOPOB; 3HATH
3aKOHBI CJIOKEHHUS BEKTOPOB, OMPEACICHHUE PA3HOCTU JBYX BEKTOPOB; 3HATh,
KaKOW BEKTOpP HA3bIBAECTCS MPOTHUBOMOJIOKHBIM JAHHOMY; YMETh CTPOUTH CyMMY
IByX W Oojee JaHHBIX BEKTOPOB, TOJNB3YSACHh IMIpaBWJIAaMH TPEYTOJbHUKA,
napajieJiorpaMma, MHOTOYTOJIbHUKA, CTPOUTh PAa3HOCTh JBYX JAHHBIX BEKTOPOB;
YMETh peniaTh 3a1a4H.

. 3HaTh, KAKOM BEKTOP Ha3bIBACTCS IIPOU3BEJACHUEM BEKTOPA HA YHCIIO; YMETh
dbopMynHpoBaTh CBOMCTBA YMHOXKEHHUSI BEKTOpAa Ha YHCIIO; 3HATh, KaKOW OTPE30K
HA3bIBAETCSl CPENHEW JMHHEH Tpamenuu; yMeTb (HOpMyIUpoBaTh U JIOKA3bIBATh
TEOPEMY O CpEHEN JUHUU TpaNelnn; YMETh PellaTh 3aJa4u.

. 3HaTh GOPMYITHPOBKH U JOKA3ATEIHCTBA JIEMMbI O KOJUIMHEAPHBIX BEKTOPAX
Y TEOPEMBI O PA3JI0KEHUU BEKTOPA I10 IByM HEKOJUIMHEAPHBIM BEKTOpaM, IpaBUJIa
JNEUCTBUU HAaJ BEKTOPaMHU C 3aIaHHBIMUA KOOPJIMHATAMU; YMETh PEIIATh 3aJaUU.

. 3HaTh U YMETH BBIBOJUTH (POPMYIIBI KOOPAMHAT BEKTOPA Yepe3 KOOPIUHATHI
€ro KOHIIA U Hadajia, KOOPJIMHAT CEPEINHbI OTPE3Ka, JJIMHBI BEKTOPA U PACCTOSHUS
MEXIY JIBYMSI TOYKAMU; YMETh PELIATh 3a/1a4H.

. 3HaTh M YMETh BBIBOJUTH YPABHEHHSI OKPYKHOCTH M MPSIMOM; yMETh
CTPOUTH OKPYKHOCTH U MPSAMBIE, 3aIaHHBIC YPABHEHUSIMH; YMETh PEIIATh 3aJaUU.

. 3HaTh, KaK BBOJATCS CUHYC, KOCUHYC U TaHreHc yrioB oT 0° o 180°; ymers
JI0OKa3bIBaTh OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO; 3HATh (OPMYIbI JIs

BBIYUCIICHHA KOOPAWHAT TOYKH, YMCTh PCHIATh 3aa4H.



. 3HaTh U YMETh JIOKa3blBATh TEOPEMY O IUIOLIAJU TPEYrOJIbHUKA, TEOPEMBI
CHUHYCOB M KOCHHYCOB; YMETb PEIIATh 3a1a4u.

. YMeTh 00BACHUTD, YTO TAKOE YTOJ MEX]Y BEKTOpaMu; 3HaTh ONpE/EICHUE
CKAJIIPHOT'O MPOW3BEIECHHS BEKTOPOB, YCIOBHUE MEPNEHAUKYIIPHOCTH HEHYJIEBBIX
BEKTOPOB, BBIPAKEHUE CKAISIPHOTO IMTPOU3BEAECHUS B KOOPAMHATAX U €r0 CBOMCTBA;
YMETh peNIaTh 3a1a4H.

. 3HaTh ONPEACIICHUE NPABUIBHOIO MHOTOYTOJBHHUKA; 3HaTb M YMETh
JIOKa3bIBaTh TEOPEMBbl 00 OKPYKHOCTH, OIMCAHHOM OKOJIO TMPaBHIBHOTO
MHOT'OYTI'OJIbHUKA, W OKPYXHOCTH, BIMCAaHHOW B IPAaBWIbHBII MHOTOYTOJIBHUK;
3HaTh (OPMYJBI JJI BBIUUCICHUS YIJa, IUIOHMIAAM U CTOPOHBI MPaBUIBLHOTO
MHOT'OYT'OJIbHUKA U paJInyca BIMCAHHOW B HETO OKPY>KHOCTH; YMETh X BBIBECTU U
IPUMEHATH IIPYU PELLICHUH 3a/a4.

. 3HaTh (POPMYIIbI ITUHBI OKPY>KHOCTU U AYTH OKPY>KHOCTH, IUIOIIAINA Kpyra
Y KPYTrOBOI'O CEKTOPA; YMETh IPUMEHSTh UX IIPU PELICHUU 3a/ay.

. YMeTh 0OBSICHUTH, YTO TaKOe OTOOpakeHHE IJIOCKOCTH Ha celsi; 3HaTh
ONpEAEICHUE JBW)XXAHUs IUIOCKOCTH; YMETh JIOKa3blBaTh, 4YTO OCEBas U
LEHTpaJIbHAsl CUMMETPUHU SIBILIIOTCS JBMIKCHUSAMHU U UTO IPU JBUKEHUHU OTPE30K
0TOOpa)kaeTcsi Ha OTPE30K, a TPEYTOJbHUK — HAa PaBHBIM €My TPEYTrOJIbHUK; YMETh
peliarh 3a/1a4uu.

. YMeTb O0OBACHUTH, YTO TakO€ MapajUIe/bHbII MEpPeHoC U IOBOPOT;
JOKa3blBaTh, YTO IApaJUICJIBHBIA IIEPEHOC U IIOBOPOT SBIISIOTCS JBUKEHUAMH
IJIOCKOCTH; YMETh pelaTh 3aJ4a4M.

. Nmerp mpencraBieHUss O NPOCTEUIIMX MHOTOTPaHHUKAX, Telax U
MOBEPXHOCTSAX B MPOCTPAHCTBE; 3HATh (DOPMYNBI 7S BBIYMCICHUS ILIOLIAACH

MOBEPXHOCTEN U 00BEMOB TEI.

Conepxanmue.
I'naBa 9,10. Bexkropsil. MeToa koopauHart. (18 yacos)
[Tonsite BekTOopa. PaBeHCTBO BEKTOpOB. CII0XKEHHUE W BBIYUTAHHUE BEKTOPOB.

VYMHOXEHHE BCKTOpa Ha 4MUCJIO. Paznoxenue BCKTOpPA IO ABYM HCKOJIJIMHCAPHBIM



BekTopaMm. KoopauHatel BekTopa. [Ipocreiimme 3amauyn B KOOPAHMHATAX.
YpaBHEHUsI OKPYKHOCTH U NpsiMou. [IpumeHeHue BEKTOPOB M KOOpAMHAT IIpU

PEIICHUHA 3a1a4.

Bextop ompenensercs Kak HanpaBJICHHBIM OTPE30K M JCHCTBUSA HaJ
BEKTOpPAMHU BBOJSITCS TaK, KaK 9TO MPUHIATO B (PU3MKE, T. €. KaK JCUCTBUS C
HanpaBJICHHbIMU OTpe3kamMu. (OCHOBHOE BHHMMAaHHUE JOJKHO OBITh YJIEJIEHO
BbIPAOOTKE YMEHUM BBITIOJIHATEH OMEpallid HaJ BEKTOpaMH (CKJIaJIbIBaTh BEKTOPHI
o TMpaBWiaM TPEYrojdbHUKA W TapajieJorpaMma, CTPOUTh BEKTOp, PaBHBIM
Pa3HOCTH JABYX JAHHBIX BEKTOPOB, a TaKXE BEKTOp, PAaBHBIA MPOU3BEICHUIO
JAHHOT'O BEKTOPA Ha JAHHOE YHCIIO):

Ha npumepax mokassiBaeTcs, Kak BEKTOPBI MOTYT IPUMEHATHCS K PEIICHUIO
reoMeTpudeckux 3agad. Jlemoncrpupyercsa 3¢p(PeKTUBHOCTh MPUMEHEHHS POpMYIT
IUIsT KOOpAMHAT CEPEANHBl OTPE3Ka, PACCTOSHUA MEXAY JBYMsS TOYKAMH,
YPaBHEHUW OKPYXHOCTH U MPSMOK B KOHKPETHBIX T€OMETPHUYECKUX 3a/1adax, TEM
CaMbIM JIae€TCs MPEICTaBICHNE 00 U3YyYEHUU TE€OMETPUUYECKUX (PUTYpP C MOMOIIBIO
METOIOB areOphl.

I'maBa 11. CooTHOIICHUST MeXAY CTOPOHAMH M YIJIAaMH TPeyrojbHHKA.
CkaJsisipHoe npoun3Be/ieHHe BeKTOpPoB. (13 yacos)

CHHyC, KOCHMHYC W TaHIeHC yrja. TeopeMmbl CHHYCOB M KOCHHYCOB. Pemnienue
TpeYroJbHUKOB. CKaJsIpHOE IPOU3BEICHHE BEKTOPOB M €ro IMPUMEHEHHE B
r€OMETPUUECKHUX 3aj/1auax.

Cunyc u xocunyc mroboro yria or 0° mo 180° BBOASITCA C MOMOIIBIO
€UHUYHON MOTYOKPYKHOCTH, AOKA3bIBAIOTCS TEOPEMBI CUHYCOB M KOCHHYCOB H
BBIBOJUTCS €mie oaHa (QopMyna IUIOMIAAW  TPEYrONbHUKH  (TIOJIOBUHA
MPOU3BEICHUSI JBYX CTOPOH Ha CHHYC Yyrja MEXIy HUMH). OTOT amnmapar
MIPUMEHSIETCS] K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHoe  TpOM3BEJACHUE BEKTOPOB  BBOJUTCS Kak B  (U3UKe

(mpou3BelieHHe Il BEKTOPOB Ha KOCUHYC yrja MeXAy HUMH). PaccmaTpuBaroTcs



CBOMCTBA CKaJsIpHOTO TMPOU3BEJACHUS M €ro NPUMEHEHUE TMpPU PEUICHUU
r€OMETPUUYECKHUX 3aay.

OcHOBHOE BHUMaHHE CJEAYeT YACIUTh BBIPAOOTKE MPOYHBIX HABBIKOB B
MPUMEHEHUN TPUTOHOMETPUYECKOTO ammapara Mpu PEIICHUH TeOMETPUYECKHUX
3a7a4.

I'naBa 12. /InnuHa OKPYKHOCTH M IUIOMIAAL Kpyra. (12 yacoB)

[IpaBusibHBIE MHOTOYTONBHUKU. OKPY>KHOCTH, OMHCAHHAs OKOJO MPaBUILHOTO
MHOTOYTOJIbHUKa W  BIOHUCaHHas B  Hero. lloctpoeHne  mpaBWIBHBIX
MHOTOYTOJIbHUKOB. [[muHa okpyxxHoctu. [lnomanas kpyra.

B nauane templ maeTcsi omnpeneneHWe MPaBUIBHOIO MHOTOYTOJIBHHMKA, U
paccMaTpuBarOTCs TEOPEeMbl 00 OKPYKHOCTSX, ONMHMCAHHOW OKOJIO TPABUIBHOTO
MHOTOYTOJIbHKAa U BIHUCAHHOW B Hero. C TMOMOIIBIO OIMMCAHHOW OKPYKHOCTH
pelarTcs 3aJ1aud O MOCTPOSHUU MPABUIIBHOTO MIECTUYTOJBHUKA U MPABUIBLHOTO
271-yroiabHUKA, €CJIM 1aH MPABWIBHBIN JI-YTOJIbHUK.

®opmyJibl, BEIpaXKaIOIIUE CTOPOHY MPABUIBHOTO MHOTOYT'OJILHUKA U PAUyC
BIIMCAHHOWM B HEro OKPYKHOCTH 4Yepe3 paJuyC OMNUCAHHON OKpPY>KHOCTH,
UCIIONIB3YIOTCS TIPH BBIBOJAEC (OPMYJ JUTMHBI OKPYKHOCTH M IUIOIIAJAH Kpyra.
BeiBog omnupaercs Ha HMHTYWTUBHOE TNPEACTAaBJICHHWE O TpeAesie: Mpu
HEOIPAaHWYECHHOM YBEJIUYEHUM 4YHCJIA CTOPOH MNPABWIBHOTO MHOIOYTOJbHUKA,
BIICAHHOTO B OKPY>KHOCTb, €0 MIEPUMETP CTPEMUTCA K JJIMHE 3TOM OKPY>KHOCTH,
a TIoIIAalb — K IJIOIIAAN KPYyra, OTPaHUYE€HHOTO OKPY>KHOCTBIO.

I'naBa 13. /IBu:kenus. (9 4aco)

Otobpaxxkenne miockoctu Ha cebs. [lonaTue naBmxenus. OceBas W LEHTpaIbHAs
cummerpud. [lapamnensubiii nepenoc. [loBopot. Hanoxenus n 1BuxeHus .
JIBMKEHNE TIJIOCKOCTH BBOJUTCS KakK OTOOpakeHHME TUIOCKOCTH Ha  cels,
COXpaHSIOIIEe PACCTOSIHUE MeXAYy Toukamu. [Ipu paccMOTpe HUU BUIOB IBUKEHUU
OCHOBHO€ BHHMMAaHUE YAEISIETCS MOCTPOEHUIO 00pa30B TOUEK, MPSMbBIX, OTPE3KOB,
TPEYTOJIBHUKOB TMPU OCEBOM U ILEHTPAIbHOM CUMMETpPUSX, HapalieIbHOM
nepeHoce, mnoBopore. Ha 3ddexTHbIX mNpuMepax MNOKa3bIBACTCS MPUMEHEHUE

JNBH>KEHUW MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



[lonsiTue HaNOXXEHUSI OTHOCUTCS B JJAHHOM KypCe€ K YUCIY OCHOBHBIX MOHSTHM.
Jloka3pIiBaeTCsA, YTO  TOHATHA  HAJIOXKCHUS W JBOKCHHS  SBISIOTCS
DKBHUBAJCHTHBIMHU: JIF00OC HAJIOKCHHE SBISACTCA JBHIKCHHEM IUIOCKOCTH H
oOpatHo. M3ydyeHue noka3atenbCcTBa HE SBISIETCS 00s13aTE€NbHBIM, OJTHAKO CIETyeT
PacCMOTPETH CBSI3b MOHITUN HAJOKEHUS U JIBXKCHUSI.

006 akcuomax reomerpuu. (2 yaca)

becena 00 akcrnomMax reoMeTpuu.

B nmanHO Teme pacckasblBaeTCs O Pa3IUYHBIX CHCTEMax aKCHOM
r€OMETPHUH, B YACTHOCTH O PA3IUYHBIX CHOCO0ax BBEJCHUS TMOHATHS PaBEHCTBA
duryp.

IToBTOpenue. Pemenue 3agau. (12yacos)

TemaTuueckoe INIAaHUPOBaHHUE.

1. BBoiHOE TTOBTOpEHUE
2 BexTopsl 8
3 Merton koopauHAT 10

CooTHOIIEHUS MCIKIOY CTOpOHaMH 141 yriiaMu

TpeyroipHuKa. CKalsipHOE MPOU3BEICHUE BEKTOPOB

5 JImuHa OKpY>KHOCTH U IUIOIIAb KpyTa. 12
6 JIBYOKCHUS. 9
7 006 akcrnomax MIaHUMETPHUH 3
6 [ToBTOpenue. Pemenue 3amau 12

UTOTO 65
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T.M. Mumenko ['eomerpus. Tematnueckue tectol 2017 M., IIpocBemienne
lNocynapcTBennsie  oOpazoBarenbHble  craHgapThl. 2017  «BecTHuk

o0pa3zoBaHUs»





