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IHosicHuTe/IbHAA 32K CKA.

[lanHas paGouast mporpaMMa COCTaBJIEHAa Ha OCHOBE IMPOTpaMMbl [0 MaTeMaTHUKe s 5-
11 kmaccoB o6meoOpa3zoBaTenbHbIX yupexkaeHuid aBTopos A. I'. Mepamsk, B. b. Tlononckuii M.
C. dxup, E. B. byuko, 2017 rop.

JlanHas nmporpamMma OpHEHTHpPOBaHA Ha yueOHO-MeToandYeckuii koMiuieke «I'eomerpus 9
kiace» aBTopoB A.I'. Mepanska, B.b. Ilononckoro, M.C. fkupa. IIporpamma paccuntana Ha 2
yacoB B Hezemo, Bcero 68 uacoB (34 Hemenu) W COOTBETCTBYET (pernepajbHOMY
rocyaapCTBEHHOMY 00pa30BaTEIbHOMY CTaHAAaPTY OCHOBHOT'O 00IIIET0 0Opa30BaHMS.

PaGouas nporpamma onmpaetcst Ha YMK:

1. T'eomerpus: 8 xiacc: ydeOHUK Uil ydalIuxcs oOmeo0pa3oBaTeNbHBIX YUPEkKICHUMN/
A.I'. Mep3nsik, B.b. [Tonouckwuii, M.C. Skup. — M. : Bearana-I'pad, 2018.

2. Teomerpus: 8 kiacc: TUAAKTUYECKHE MaTepHalbl: COOPHHK 3a/1ad U KOHTPOJIBHBIX
pabot/ A.I'. Mep3insk, B.b. ITononckuit, M.C. SIxkup. — M. : Benrana-I'pad, 2018.

3. Teomerpus: 8 xmacc: paboune Tetpaau Nel,2/ A.T. Mepsnsk, B.b. Tlononckwit,
M.C. Sxup. — M. : Benrana-I'pad, 2018.

4. Teomerpusi: 8 kmacc: meroguueckoe mocooue/ E.B. Bymko, A.I'. Mepssik, B.b.
[Tomonckwuit, M.C. SIkup. — M. : Benrana-I'pad, 2018.

I'eomerpuss — oOOWMH M3 BAXKHEMIIMX KOMIIOHEHTOB MaTeMaTH4YeCKOro 00pa3oBaHMUS,
HEOOXOAMMBI M1 TPUOOpPETEHHsT KOHKPETHBIX 3HAHWA O MPOCTPAHCTBE M TPAKTUYECKU
3HAYMMbIX yMEHHH, (OPMHPOBAHHUS S3bIKa OMNHMCAHUS OOBEKTOB OKPYXKAIOIIErOo MHpa, I
pa3sBUTHS IMPOCTPAHCTBEHHOTO BOOOPAXKEHHS W HHTYMLIMH, MATEMaTHYECKOW KyJIbTYphl, AJS
JCTETHUYECKOIO BOCIMTAHUA Yydalluxcs. [3ydeHue reoMeTpuu BHOCHT BKJIAJ B DPa3BUTHE
JIOTHYECKOT0 MBIIIIEHUS, B OPMHUpPOBAHUE MOHATHS J10Ka3aTeIbCTBA.

I'eomeTpust sSBIsIETCA OIHUM U3 OMOPHBIX LIKOJBHBIX MpEAMETOB. ['eoMeTpuyeckue 3HaHUS U
yMEHHS HEOOXOAMMBI IS W3Y4YEeHUs JPYrHX IIKOJBHBIX MucHUIUNH ((usuka, reorpadus,
XUMHUsL, UHQOpMAaTHKa U Ip.).

OpHOI M3 OCHOBHBIX LIETEH U3yUEHUSI TEOMETPUN SIBIISETCS Pa3BUTHE MBILIUIEHUS, IPEXKIE BCETO
(dbopMupoBaHue abCTpaKTHOTO MbIIIEHUS. B mporecce m3ydenus reoMerpuu (HOpMUPYIOTCS
JIOTUYECKOE U AITOPUTMUYECKOE MBIIUICHHE, a TAK)XKEe TAKWE KaueCTBa MBILIJICHUS, KaK CHJIa U
TUOKOCTh, KOHCTPYKTUBHOCTh U KPUTHYHOCTb.

O6y‘IeHI/IC IreoMCTpUuHn JaéT BO3MOXHOCThH IIKOJHHHUKAM HAYYUTBCS IUIAHUPOBATH CBOIO
ACATCIBHOCTD, KPUTUYCCKN OLICHHUBATH eé, IPpUHHUMATh CaMOCTOATCIBHBIC PCHICHUA, OTCTauBAaTh
CBOM B3IJI1bl U y6€)KI[€HI/I$L

B nmponecce MU3ydYCHUsA TCOMCTPpHUU MIKOJIBHUKHW Y4YaTCA U3JIaraTb CBOU MbBICIU SCHO H
HCYCPIIbIBAOIIC, HpHOGpeTaIOT HaBBIKH YETKOTO BBINOJHEHHUS MaTeMaTHUYECKUX 3anncel71, pu
OTOM HCIIOJIB30BAHMEC MATEMATUUYCCKOT'O A3bIKa IMO3BOJISACT pa3dBUBATh y yUalIUXCA I'PaAMOTHYIO
YCTHYIO U TIMCBbMCHHYIO pCYb.

3HaKOMCTBO C MCTOpPHEH pa3BUTHS TEOMETpUM KaK Hayku QOpPMHUPYET Yy ydal[uXcs
MIpeICTAaBIEHUS] O TEOMETPUHN KaK YaCTH OOIeYesIOBEYECKOMN KYIbTYpHI.

3HauUTENbHOE BHHUMAHHE B H3JIOKEHUU TEOPETHMUECKOr0 MaTepuaia Kypca YAeNseTcsl €ro
MOTHBAIIMH, PACKPBITHIO CYTH OCHOBHBIX MOHATUMN, UAeH, MeTon0B. OOydeHHe MOCTPOEHO Ha
0a3ze TeOpUM pa3BUBAIOLIETO OOY4YEHHUS, YTO JIOCTHTaeTCs OCOOEHHOCTSIMH H3JI0KECHHUS



TEOPETUYECKOr0 MaTepuana M yINpakKHeHHSIMH Ha CpaBHEHHE, aHallu3, BBIJCJICHHE TJIaBHOTO,
YCTaHOBJICHHE CBSI3€H, KIIaCCH(PUKAIIHIO, I0Ka3aTEIHCTBO, 0000IIEHNE U CUCTEMATU3AIIHIO.

OcHoBHast ¢opma opraHum3anuu 00pa30BaTeJIbHOIO MpoLecca IpeaycMaTpUBaeT
MPUMEHEHHE CIEAYIOMINX TEXHOJIOTHHA OOy4YeHHMs: TPAJUIMOHHAS KJIACCHO - YpOUHAas; UTPOBbIC
TEXHOJIOTHH, DJIEMEHThI MPOOIEMHOr0 OOy4YeHUS; TEXHOJOTUU YPOBHEBOH AuddepeHnranuu,
3nopoBbecOeperatomue Texnosnoruu, UKT, TexHomorns KpUTHYECKOTO MBIIIICHUSI, TPOEKTHAS
NeATEIbHOCTb.

3nopoBbecOeperawiue 00pa3oBaTebHbIe TEXHOJIOTHH:

- TEXHOJIOTUSI COTPYITHHUUECTBA

- IPYIIIOBbIE TEXHOJIOTUU

- UHTEPAKTUBHBIE UTPOBBIE TEXHOJIOTUHU

NudopMainoHHO-KOMMYHUKATHBHBIE TEXHOJOTMU CIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUS
CaMOCTOSITENILHO paboTaTh C MaTeMaTudeckoil WHGopMalluel, CTUMYIHPYET MO3HABATEIbHBII
UHTEpEC K MIpPEeaMETy, OCYILECTBISET NPaKTHUUECKYyl MOATOTOBKY K  3K3aMeHY B (opme
tecTupoBaHus. OOyyaromuyecss UMEIOT BO3MOXKHOCTh B PEKUME OHJIAH pelaTh pa3iHyHble
MaTeMaTHYeCKHE TECThl, pa3OupaTh OJMMIIMAJHBIE 33Jaud, a TaKKe NPUHHUMATh y4dyacTHE B
WHTEPHET-OJUMITNAIaX.

IIpoexTHasi TEXHOJIOIWs TMO3BOJSET pa3BUBaTh y4eOHblE YMEHUS U HABBIKU (QHAJIM3, CUHTE3,
MOCTAHOBKA II€Jel, MOMCK M pelIeHue MpodieM), KOMMYHHKATUBHBIA MOTEHIIHUAJ, pellaTh
nH(pOpMallMOHHBIE 3aJayd, CcO3JaBaTh KOM(OPTHbIE YCIOBUS OOYy4YeHUs, aKTUBU3UPOBATh
MBICIUTENIbHYIO JE€ATEIbHOCTh 1 CHUMATh HEPBHYIO HArPy3KYy.

TexHonoruss nmpod1eMHOro 00y4eHusi MpeArosaraeT Co3JIaHHue IMOJ PYKOBOACTBOM YUMTENS
MPOOJIEMHBIX CHUTyallud W aKTUBHYIO CaMOCTOSITENIBHYIO JAESITeNbHOCTh YYalluXcs IO WX
pa3pelieHnIo, B pe3yibTaTe Yero U MpOMCXOAUT TBOPUECKOE OBiIaJeHue MpodhecCHOHaIbHBIMU
3HAHUSIMH, HABBIKAMU, YMEHUSIMU U PA3BUTHE MBICITUTEIBHBIX CIOCOOHOCTEH.

@opMBbI yPOKOB: YpPOKHM HM3yUY€HHS HOBOIO MaTepuayia. YpPOKH KOHTPOJS H
3aKpeIvIeHUusl , YPOK-TIPAKTUKYM, YPOK-3a4eT, ypPOK-HCCIEAOBAHHUE, YPOK-TIpE3ECHTaLu,
WHTETPUPOBAHHBIE YPOKHU.

@®opMbl KOHTPOJISI. CTAPTOBBIN, TEKYIIUN U IPOMEKYTOYHBIN.

CrapToBblii.

Cmapmogoe OlLIEHUBaHUE NO3BOJIAET YUYUTENIO CIUIAHUPOBATh JINYHOCTHO-OPUEHTHUPOBAHHOE
oOyueHue, MHIWBUYaIN3upoBaTh 00pa30BaTeNIbHBIN Mpolecc.

Texyuuii.
@opMBI  KOHTPOJISi: KOHTPOJIbHBIE pabOThI, pacCYUTaHHblE Ha 45 MHHYT, JOMAIlHUE
KOHTPOJIbHBIE Pa0OTHI; TEMAaTUYECKHE TECTHl U CAMOCTOSITEIbHBIE pabOThl Ha 15 — 25 MHUHYT ¢
muddepeHIIMPOBAaHHBIM  COJCpKAHUEM, MaTeMaTUYeCKUe IUKTAHTBl, U  WHIUBHUIYalbHBIC
3a/laHus IO KapTOYKaM, aHAJIN3 TBOPUECKHUX pabOoT, TPOEKTHI.
Tekymuii KOHTPOJIb TPOBOJUTCA C IEJIbIO OIEHKH YCBOCHHS HM3y4aeMOro IpOrpaMMHOTO
Marepuana; OLEHKOM JOCTH)KEHHMsS METAlpEeIMETHBIX pe3ylbTaTOB  SBISETCS  3alluTa
WH/IMBHUIYAJILHOTO WJIM TPYIIIOBOTO MUHH — TIpoeKTa. [IpeycMOTpeHbl 6 KOHTPOJBHBIX padoT.
IIpome:kyTouHasi aTTecTAlMsI — TECTUPOBAHUE 3a Kypc reomeTpun 9 kiacca B popmate OI'D
Koppexkuusi mpumepHoii mporpaMMmbl  TpEIyCMAaTPUBAET BBIJCICHUE YacOB Ha
BHEYPOUHYIO YYEOHYIO ACSTEIbHOCTbD.



IIpenmeTHbIE pe3yJIbTAThl OCBOEHUSI.

I'eomeTpuueckue Gpurypsl
BbInyCKHUK HAy4MTCH:

*  II0JIb30BAThCS SI3bIKOM T'€OMETPUHU ISl OMMCAHUS MPEIMETOB OKPYKAIOLIEro MHUpa U
MX B3aHMMHOTO PaCIOJIO0KEHHUS;

*  pacro3HaBaTh M M300pakaTh Ha YepTekKax U PUCYHKaX TeoMeTpuyecKrue (pUrypsl U ux
KOH(UTypaIuu;

+  KJaccu(uuupoBaTh T€OMETPUUYECKUE PUTYPHI;

*  HAXOJUTh 3HAYECHUS UIMH JTUHEHHBIX JIEMEHTOB (PUTYpP U UX OTHOIIEHUS, TPATYCHYIO
Mepy yriioB oT 0° mo 180°, mpumeHssi onpeeneHus, CBOMCTBA U MPU3HAKK (QUTYD U
UX DJEMEHTOB, OTHOIIEHHUS (Uryp (paBeHCTBO, MoJ00ME, CHUMMETPUH, IOBOPOT,
napajuieNbHbIN TIePeHoC);

*  ONepupoBaThb C HAYAJbHBIMU [OHATUSMH TPUTOHOMETPUM U  BBINOJHATH
3JIeMEHTapHbIE onepanuy HaJ GYHKIUIMH YTJIOB;

*  JIOKa3bIBaTh TEOPEMBI;

+  pemiaTh 3aJaydl Ha J0Ka3aTeIbCTBO, ONMHUpAsCh HAa HM3y4YCHHBIC CBOMCTBa GUTYp U
OTHOUIECHUN MEXAY HUMHU U MIPUMEHSSI U3yUYE€HHBIE METO/IbI JI0OKA3aTENbCTB;

BBIHyCKHI/IK IOJIYYHUT BO3MOKHOCTD !

*  OBJIA/IETh METO/IaMU PEIIECHUs 3a/1a4 Ha BBIYUCICHUS U JI0Ka3aTeIbCTBA: METOAOM OT
MIPOTHBHOTO, METOJIOM NOJ00MsI, METOAOM Iepebopa BApUAHTOB U METOIOM
reOMETPUYECKUX MECT TOUEK;

*  IpUOOpECTH ONBIT MPUMEHEHUS alreOpanuyeckoro 1 TPUrOHOMETPUUECKOTO anrnapaTa
U UJIel IBUKEHUS TPU PeIIeHUU TeOMETPUYECKUX 3a/1ay;

Koopaunartsi
BbInycKHUK HAYYUTCSH:
* BBIYHCIISATH AJUHY OTPE3Ka MO KOOPAMHATAM €ro KOHIIOB; BBIYUCIIATH KOOPAMHATHI CEPEANHbI
OTpe3Ka;
* CMOJIb30BaTh KOOPAUHATHBIM METOJ AJIs1 U3yUYEHHUS CBOMCTB IMPSIMBIX U OKPY>KHOCTEH.
BbInyCKHUK MOJYYHUT BO3MOXKHOCTD:
* OBJIaJIETh KOOPJIMHATHBIM METO/IOM PEIICHHMS 3a7]a4 Ha BIYUCIICHUE U JI0KA3aTEIbCTBO;

BekTopsl
BbInyCKHUK HAYYMTCS:

* OIICpHUPpOBATH C BCKTOPAMU: HAXOAUTH CYMMY U Pa3HOCTb ABYX BEKTOPOB, 3aJaHHBIX
r€OMETPUUYECKH, HAXOUTh BEKTOP, PAaBHBIM IPOU3BEACHUIO 33JJaHHOT0 BEKTOPA HA YUCIIO;

®* HaXOJUThb JJI BEKTOPOB, 3aJaHHBIX KOOpAWHATAMU: JJIMHY BCKTOpPA, KOOPAWHATHI
CYMMBI ¥ pa3HOCTH JIBYX M 00jiee BEKTOPOB, KOOPAMHATHI IPOU3BEACHUS BEKTOPA Ha YUCIIO,
MIPUMEHSISI IPU HEOOXOAMMOCTH IIEPEMECTUTENbHBIN, COUETATENbHBIN WM pacipe1eUTEIbHbIN
3aKOH,;

¢ BBIYUCJIATH CKAJIAPHOC IMPOU3BEACHNEC BEKTOPOB, HAXOJAUTH YIroJI MEKIY BEKTOpaMH,
yCTaHaBJIMBATh NEPIEHAUKYISIPHOCTD MIPSIMBIX.
BhInyCKHUK MOJYYHT BO3MOKHOCTD:

* OBJIQJIETh BEKTOPHBIM METOJIOM JJIS pEUICHUS 33/1ay Ha BBIUKUCIECHUE U JOKA3aTeNbCTBO;



Conep:xanmne Kypca reoMmeTpuu 9 Kiacca.

Conepxanue Kypca TeoMeTpud B 9  Kjacce MpPeJCTaBIE€HO B BHJAE CIEAYIOIIUX
collep)KaTebHBIX pa3zienoB: PemieHue TpeyrodbHUKOB. [IpaBUiIbHBIE MHOTOYTOJBHUKU.
JlekapToBBl KOOpAMHATHI Ha IUIOCKOCTH. BekTtopbel. ['eomerpuueckue mpeoOpa3oBaHMs.
HauanbpHble cBeICHUS O CTEPEOMETPUH.

Pemenue TpeyrojibHuKoB-15 yacon

Cunyc, KocuHyC, TaHreHc W KoTaHreHc yria ot 0° mo 180°. Teopema kocunHycoB. Teopema
cuHycoB. Pemenue TpeyronbHUKOB. DoOpmMynbl 1 HAXO0XKACHHUS IUIOMIAAM TPEYroJbHUKA
OcHoOBHasl LIenb: 1aTh ONPEENICHUs] CUHYCa, KOCHHYCa, TaHI'€HCca, KoTaHreHca yria ot 0° 1o
180°;CBOMCTBO CBSI3U JJIMH AMAroHajedl W CTOPOH MapajiesorpaMma. Pa3bsCHUTb OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. HayuuTh BBIYUCIATH 3HAYEHUE TPUTOHOMETPUUYECKOU
(GyHKIMM yTIIa 10 3HAYCHHWIO OJHOW M3 €ro 3aJaHHbIX (QyHKImMi. J0ka3aTh TEOpeMbl: CUHYCOB,
KOCHHYCOB, CIIEJICTBUSI M3 TEOPEMbl KOCHHYCOB M CHHYCOB, O TIUIOMIQJN OIMHUCAHHOTO
MHOTOYTOJIbHUKA, J0Ka3aTh (HOPMYIBI IS HAaXOXKIACHHS TUIONIATU TPEYroJIbHUKA, PaTuyCcoB
BIMCAHHOM U ONTMCAHHOM OKPYKHOCTEH TPeyrojbHHUKa.

IIpaBuIbHBIC MHOTOYTOIbHUKH-8 YacoB

[IpaBuiIbHBIE MHOTOYIOJIBHUKY U MX cBoMcTBa. [nnHa okpyxkHocTu. [Inomans kpyra OcHoBHas
LIeJIb: BBECTU MOHATHE LHEHTPAIBHOIO yIila MPAaBUJIBHOIO MHOTOYTOJIbHUKA, CEKTOpa U CErMEHTa
kpyra. ChopMynupoBath omnpe/eieHne NpaBUIbHOr0 MHOTOYTOJIbHUKA; CBOMCTBA NMPaBUIHLHOTO
MHOTOYroJibHUKa. JloKa3aTh CBOWCTBA TNPaBIJIBHBIX MHOTOYTOJIBHUKOB. BrIBecTH (HopmMyIsl
JUIMHBl OKPY>KHOCTH, IUIOINAAN Kpyra.popMynbsl i HAXOKACHUS DPAIMYyCOB BIIMCAaHHON W
ONMCAaHHOM OKPYXHOCTEH MpPaBUIBHOTO MHOIOYrojbHUKA. HayduTh CTpPOMTH C IOMOIIBIO
LUAPKYJISlT W JIMHEWKW [PaBWIbHBIE TPEYrOJbHUK, YETBIPEXYTOJbHUK, IIECTUYTOJIbHUK.
[IpuMeHsTh U3ydeHHbIE OIIpeIeNICHUs], TEOPEMbI U (POPMYIIBI K PEIICHUIO 3a/1a4.

JlekapToBbl KOOPAMHATHI HA MJIOCKOCTH -11 yacoB

Paccrostnie mexay OByMS TOUKaMH C 3aJaHHBIMU KoopauHaTamu. KoopAuHAThl cepenuHBbI
oTpe3ka. YpaBHEHHE (QUTYphl. YpaBHEHHE OKPYKHOCTH. YpaBHEHHE NPSIMON. YTIOBOM
kodpunuent npsmoil. OCHOBHas 1enb: BBECTH ONpEICICHUE ypaBHEHUS (UTYPHI,
HEOO0XO0AMMOE U JIOCTaTOYHOE YCJIOBHUS MApaJIeNbHOCTH JBYX MPSMBIX, J0Ka3aTh (OPMYIbI
paccTOsiHUS MEXAYy JABYMS TOYKaMH, KOOPJIMHAT CEepeauHbl OTpe3ka. BriBecT ypaBHeHUE
OKPY>KHOCTH, O0IIlee ypaBHEHHE MPSMOH, YPAaBHEHHE MPSMOU C YTIOBBIM KO3(PPHUITHIESHTOM.

BekTopsl — 14 yacos

Koopnunatsl BexkTopa. CioeHHEe U BbIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHUCIO.
CkansgpHoe npowusBereHre BeKTOpoB. OCHOBHAs Li€JIb: BBECTH OIPEAENICHUs, CBOMCTBA MOAYIIS
BEKTOpA, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPJIHUHAT BEKTOPA, CYMMBbI BEKTOPOB,
Pa3HOCTHU BEKTOPOB, MPOTHUBOMOJIOKHBIX BEKTOPOB, YMHOKEHHSI BEKTOPA HA YHCIIO, CKAISIPHOTO
MPOU3BEICHUS BEKTOpPOB; JloKa3aTh TEOpPEMBL: O HAXOXKACHUM KOOPAUHAT BEKTOpa, O



KOOpJMHATaX CyMMBI M Pa3HOCTH BEKTOPOB, 00 YCJIOBHUU KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O
HAXO0XIEHUU CKAJIIPHOIO IPOU3BE/ICHUS IBYX BEKTOPOB, 00 YCIIOBUU MEPIEHANKYIIPHOCTH.

I'eomeTpuueckune npeodopaszoBanus — 10 yacon

Iewxkenne (mepemenienne) ¢urypsl. Ilapamnensabiii mepenoc. OceBass M IEHTpajbHAs
cummerpud. IloBopor. I'omotetus. Ilogobue ¢uryp. OcHOBHasl 1elb: BBECTH OIPENEICHUS
JBWD)KEHUS; PpPaBHBIX (GUIyp; TOYEK, CHMMETPUYHBIX OTHOCHUTENIBHO MpPSIMOM; TOUeK,
CUMMETPHUYHBIX OTHOCUTEIBHO TOYKH; (PUTyphl, UMEIOIIENH OCbh CUMMETPUH; (PUTypBI, UMEOILEH
LEHTP CHUMMETPHUH; NOJOOHBIX (UTyp; PacCMOTPETh CBOWCTBA: ABMKEHUS, IMapajlieIbHOIO
IEpEeHOCca, OCEBOW CHMMETPHUH, LEHTPAIbHOM CUMMETPHUH, I[OBOPOTA, TOMOTETHH. Jloka3zaTh
TEOPEMBL: O CBOWCTBax MApaUICIBHOIO IIEPEHOCA, OCEBOM CHUMMETPHUM, LEHTPaJIbHOU
CUMMETpPHH, IIOBOPOTA, TOMOTETUH, 00 OTHOLLICHUHU IUIOIIAAEeH MOJOOHBIX TPEYTOJIbHUKOB.

HauvanbHble cBeleHNsI 110 CTEPEOMETPUH — S 4acoB

IIpsamas npusma. [Tupamuga. Humunanap. Konyc. [ap

IToBTOpEHHE — 5 yacoB

Pemenne 3amaud. OcHoBHas OCIb. HOBTOpI/ITB, 3aKpCIUTh U 0606II_II/ITL MaTepural 9 xacca.



Kaﬂeﬂ)lapﬂo —TEMAaTHICCKOC IVIAHUPOBAaHME.

2 yaca B HeJIedt0, Bcero 68 yacos.

=T Koa
@ HaumenoBanue pa3sjieinos Buabl feiTeJIbHOCTH y4aluXxcst
z 2 P nec y BHeypouHasi yuyeOHasi 1eSITEJIbHOCTD
= = nTem TBO | JarTa
4yaco
B
I'nasa 1. 15
Pemenue TpeyroibHUKOB
1 Tpuronomerpuyeckue Dopmyauposamy. Cgos urpa « Teopema KOCUHYCOB U
¢bynkun yraa ot 0° go 180° 2 onpeoeneHus: CUHYCa, KOCUHYCa, TAHT€HCa, KOTaHTeHCa CHUHYCOBY
yraa ot 0° mo 180°;
2 Tpuronomerpuueckue €601icmeo CBSA3U ITIUH TUArOHAJEH U CTOPOH Urpa I'eomeTpuueckoe kade
¢byukuu yraa ot 0° go 180° napajuiesiorpaMma. «Tpeyromsank u Ko
3 TeopeMa KOCHHYCOB. 3
Dopmynuposamsv 1 Pa3bsCHATH OCHOBHOE TBopueckass MUHYTKa —
4 Teopema kocuHycOB. TPUTOHOMETPUYECKOE TOKIECTBO. BBIUUCIIATH 3HAUEHUE CTUXOTBOPEHUS HA TEMY
5 Teopema KOCHHYCOB TPUTOHOMETPUUECKON (YHKIMH yTJIa [0 3HAYEHUIO «TpuroHomerpuueckue pyHKINHU »
OJIHOM U3 €ro 3aJJaHHbIX ()YHKLIUH.
6 Teopema CHHYCOB. 3
7 Teopema CHHYCOB. Dopmynuposams 1 JOKa3bIBaTh TEOPEMbI: CUHYCOB,
KOCHHYCOB, CJIE/ICTBUS U3 TEOPEMbI KOCUHYCOB U CHUHYCOB
8 Teopema cnycos. 0 IJIOLIAAN OMCAHHOI'O MHOTOYT'OJIbHUKA.
9 Pemenue TpeyroabHUKOB 2
3anucviéamsb 1 10Ka3bIBaTh (OPMYIIBI 1151 HAXOXKICHUS
10 Pemenne TpeyroibHUKOB 9
IUIOIAAN TPEYrolbHUKA, PAJIyCOB BIIUCAH- HOU U
11 ®opMynbl 1711 HAXOXKACHUS 4 ONMCAHHOMN OKPYKHOCTEW TPEYTrOJIbHUKA.
TUIOUIA/IA TPEYTOJIbHUKA
12 ®opMynbl 1J11 HAXOXKACHUSA




rmjiomaau TpCyrojJbHUKa

13

DopMyITBI 151 HAX0XKICHUS
IJIOIIAAN TPEYrOJIbHUKA

14

DopMyITbI 1151 HAXO0XKIACHUS
IUIOIIAZAN TPEYrOJIbHUKA

15

KonTponbhas padora Ne 1 1o
TeMe «Perienne
TPEYTOJIbBHUKOB.

Ilpumensamo U3y4eHHbIE ONPEAEIICHUS, TEOPEMBbI
1 GOpPMYIIBI K PEIICHUIO 33/1a4

I'naBa 2.

IIpaBu/jbHBbIE MHOTOYTOJIbHUKH

16

[IpaBuiibHBIE
MHOT'OYT'OJIbHUKHU U UX
CBOMCTBA.

17

IIpaBunbpHbIE
MHOTOYTOJIbHUKH U UX
CBOMCTBA.

18

[IpaBunbpHbIE
MHOT'OYI'OJIbHUKU U UX
CBOMCTBA.

19

[IpaBuibHBIE
MHOTOYTOJIbHUKH U UX
CBOICTBA.

20

JlnMHa OKPYKHOCTH.
[Tnomans xkpyra.

21

JlnMHa OKpYKHOCTH.
[Tnomans xkpyra.

22

JnmHa OKpYX’HOCTH.
[Tnomans xkpyra.

23

Kontponbhas pabota Ne 2
1o reme «IIpaBunbHbIE

llosicusamp, 4TO TaKOE LIEHTP U LIEHTPAIbHBIN Yo
MMPAaBUJIBHOI'O MHOTOYTOJIbHUKA, CCKTOP U CCITMCHT

Kpyra.

Dopmynuposamy.
onpedeienue MPABUIBHOTO MHOTOYTOJIbHUKA;
ceoticmaa MPaBUIIBHOTO MHOTOYT OJIbHUKA.

Hoxa3zvieams cBOMCTBA MPABUIIBHBIX MHOTOYTOJIEHUKOB.
3anucvieamsv 1 pazbACHIATH (HOPMYITBI IITHHBI
OKPY>XHOCTH, TUTOIIa]T! KPYTa.

3anucvieamsb 1 AOKa3BIBATh (HOPMYIIBI ITUHBI AYTH,
TUTOMIA/IA CEKTOPa, (POPMYJTBI JIsI HAXOXKICHUS
paanycoB BIMCAHHOW U ONTMCAHHON OKPYKHOCTEH
MPaBUIILHOTO MHOTOYTOJIbHHKA.

Cmpoumsb ¢ TOMOUIBbIO IIUPKYJIS U TUHENKN paBUIIbHBIE
TPEYTOJIbHUK, YETHIPEX YT OJIBHUK, IIECTUYTOJIbHUK.

IIpumenamo U3y4eHHBIE ONIPEACIICHUS, TEOPEMBI
1 GOpMYIIBI K PEIICHUIO 3a/1a4

Urpa « MaTemaTuk-0u3HECMEH»




MHOT'OYT'OJIbHUKW)).

T'naBa 3.

JdexapToBbl KOOPpAUHATHI HA

IJIOCKOCTH

11

24

Paccrostnie Mexay nByms
TOYKaMH C 3a/IaHHBIMU
KOOpJAWHATaMH.
Koopaunats!l cepennHbl
OTpe3Ka.

25

Paccrosane mexny 1Byms
TOYKAMH C 3alaHHBIMH
KOOpJUHATaMH.
Koopaunats! cepequHbl
OTpe3Ka.

26

Paccrostaue Mexay nByms
TOYKAMH C 3aJaHHLIMHA
KOOpJUHATAMH.
Koopaunats! cepenunbl
OTpe3Ka.

27

VYpaBHeHue Gurypsl.
VpaBHEHHUE OKPYKHOCTH.

28

VYpaBHeHHE (HUTYPBI.
YpaBHEHHE OKPYKHOCTH.

29

YpaBHeHue GUrypsl.
YpaBHEHHE OKPYKHOCTH.

30

YpaBHeHUE IPAMON.

31

YpaBHeHHE PSAMON.

32

VYoo kodhurmeHT
IIPSIMOM.

33

VYrnoBoii koahduLueHT

.Onucvleams IpSIMOYTOJIBHYIO CUCTEMY KOOPAMHAT.

Dopmynuposamy: ONpesielIeHne YpaBHEHUS (PUTYPHI,
HEO0XOMMOE U IOCTaTOYHOE YCIIOBHS NAapalIeIbHOCTH
JIBYX TMPSIMBIX.

3anucwiéams 1 10Ka3bIBaTh (POPMYIIBI PACCTOSHHUS MEXKITY
JBYMsI TOYKaMH, KOOPANHAT CepeInHbBI

OTpe3Ka.

Bv1600ums ypaBHEeHHE OKPY>KHOCTH, 001IIee ypaBHEHUE

MpsIMOM, ypaBHEHHE MPSAMOIL ¢ YTrIOBBIM KO3PHUITUEHTOM.

,ZZOKa3bl8aI’I’Ib HGO6XOI[I/IMOG H 10CTAaTOYHOC YCJIIOBUA
napajjicJIbHOCTH ABYX IIPAMBIX.

Ipumensamo U3y4eHHbIE ONIPEAEIICHUS, TEOPEMBbI
1 GOpPMYIIBI K PEIICHUIO 33/1a4

[Imapranku Ha TeMy « JlekapTOBbI
KOOPJIMHATHI Ha TUIOCKOCTH

Munn — npoekT «KoopauHaTel BOKpYT
Hac»

Koopaunarhsie 3aragku




IIPSIMOM.

34 KonTponbaas padora Ne 3 1
1o Teme «/lekapToBbl
KOOP/WHATHI Ha
TUIOCKOCTI.
I'naBa 4.
14
BexTopsi
35 IlonsTue Bekropa. 2 Onucviéams TIOHATUS BEKTOPHBIX U CKAJISIPHBIX BEJIHUYUH. CooOuenue «Vcropust
WnnrocTpupoBaTh NOHATHE BEKTOPA. BO3HUKHOBEHUS BEKTOPOB»
36 [lonsTue Bekropa. pup p p
37 | KoopauHatel BeKTOpa Dopmyauposams: Coo0enue «BekTopsl B
38 T T ——— 4 onpeoenenus: MOLyJsl BEKTOpa, KOJUIMHEAPHbBIX TIOBCETHEBHOM JKU3HI
BEKTOPOB. BEKTOPOB, PaBHBIX BEKTOPOB, KOOPJUHAT BEKTOpA,
CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTHBOMONOKHBIX | CoobmieHne «BeKTopsl B reOMeTpHH,
39 CrioxeHue U BEIYHTaHHE BEKTOPOB, YMHO)KEHHUSI BEKTOpA Ha YHCJIO, B U3UKE, B IPYTUX HAYKAX»
BEKTOPOB. CKQJIIPHOT'O ITPOU3BEJICHUSI BEKTOPOB;
40 CIIOKeHHE Y BEMMHTAHMNE c801ilcmea: PaBHBIX BEKTOPOB, KOOPJIMHAT PABHBIX
BEKTOPOB. BEKTOPOB, CIIOKEHUS BEKTOPOB, KOOPAMHAT BEKTOPA
CYMMBI U BEKTOPA Pa3HOCTH JBYX BEKTOPOB,
41 | Cnoxenue 1 BbIYUTaHHE KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHS BEKTOPA HA YHUCIIO,
BEKTOPOB. CKaJIIPHOTO MPOM3BENEHHS [IByX BEKTOPOB,
42 YMHOkKEHHE BEKTOpa Ha 3 NEPIEHAUKYIAPHBIX BEKTOPOB.
YHCIIO.
Hokazvlieams TEOPEMBI: O HAX0XKJCHUH KOOPIAUHAT
43 YMHOkKEHHE BEKTOpa Ha
BEKTOpa, 0 KOOPJMHATAX CYMMBI U pa3HOCTH BEKTOPOB, 00
YHCIIO.
YCIIOBUHU KOJUIMHEAPHOCTHU JIBYX BEKTOPOB,
44 YMHO)KEHHUE BEKTOpa Ha 0 HAXO0XKJICHUM CKaJSIPHOrO MPOU3BEACHMS IBYX BEK-
YHCIIO. TOPOB, 00 YCIIOBUH MEPIEHANKYISIPHOCTH.
45 CkanspHoe pou3BeICHNE 3
Haxooums KOCUHYC yIila MEKAY IBYMsI BEKTOPAMH.
BEKTOPOB.
46 CkansipHO€ MPOU3BEACHNE Ilpumensimy N3y4EeHHBIE ONIPENEIECHNUS, TEOPEMbI

BEKTOPOB.




47 CkansipHO€ ITpOU3BE/ICHUE 1 GOPMYIIBI K PEILICHHIO 3a/1a4
BEKTOPOB.

48 Konrponsnas paboraNe4mo | 1
Teme «BekTopb».

I'naBa S.
I'eomeTpuueckue 10
npeodopasoBanHmsi

49 JIBrxenue (mepemMenieHue) Ilpusooums ipuMephI IpeoOpa3zoBaHus QUTYP. [TpoexT « ['eomeTpuueckue
¢urypsl. [TapannensHbiit 3 npeoOpa3oBaHUs»
MepeHoc. Onucvleamsy ipeodpazoBanus GUryp: napauiebHbIN

HEepeHoC, 0ceBasi CHUMMETPHS, LIEHTpaIbHas

50 JIBmkeHue (mepeMenieHue) p ’ i, TCHTP

. CUMMETPHSI, TOBOPOT, TOMOTETHS, TIOJI00HE.
¢urypsr. [TapannensHpiii
MepeHoc. )
Dopmyauposamy.

51 JBrkenue (epeMeneHne) onpeoeneHus: NBWKECHUS;, PaBHBIX QUTYD; TOUEK,
¢urypsr. [Tapasniensubiid CUMMETPUYHBIX OTHOCHUTEIIBHO NPSAMON; TOYEK,
nepeHoc. CUMMETPUYHBIX OTHOCUTEJIBHO TOYKHU; (PUTYPBI, UMEIOIIEiH

52 Ocenast # CHMMETpHS. 2 0Ch CUMMETPHH; (DUTYPBI, IMEIOTIEH IEHTP

CUMMETpPHHU; OJOOHBIX DUTYD;

53 OceBast 1 CHMMETpHSL. ceolicmea: IBUKEHUS, TTapaJUIeTLHOTO TIEPEeHOCa,

54 LleHTpabHast CHMMETPHL. 2 0CEBOI1 CHUMMETpUH, IEHTPAJILHOW CUMMETpPHUH, T10-
ToBopoT BOPOTa, TOMOTETHH.

55 | Lentpanbnas CHMMETpHS. Jloxazvieams TEOPEMBL: O CBOWCTBAX Mapaslielb-
Tlosopor HOT'O NIEPEHOCa, 0CEBOM CMMMETPHH, LIEHTPAIbHOM

56 T'omorerus. [Togobue (bp[ryp‘ 2 CUMMETpPHH, IIOBOPOTA, TOMOTETHUH, 00 OTHOIIICHUH

TUIOINAACH MOJOOHBIX TPEYTrOJIHLHUKOB.

o7 I'omoterus. [Tonodue puryp. -

58 KonTponbhas padora Ne 5 o 1 Tlpumensims N3y4eHHbBIE ONIPENECTIEHUS, TEOPEMBI
Teme «I eomeTprudeckue 1 GOPMYIIBI K PEIICHUIO 33/1a4
peoOpa3oBaHUs»

I'maBa 6. 5

HavajabHble cBeleHU 110




cTepeoMeTpuu

59 [Ipsmas npusma. [Inpamua. Cmpoumps: n300pakeHUs MPOCTPAHCTBEHHBIX QUTYD: [Ipoext « HawanwbHble cBeneHUs 1O
60 Tpsvan mpusma, [Tupamiza Ky0a, IpsIMOYTOJILHOTO TapasuieNienumneia, TUpaMuIbl, CTEPEOMETPUINY
IPU3MBI, KOHYCa, 11apa.

61 [Mwmanp. Konyce. [ap.
62 Lpmasp. Konye. [lap Haxooumpw: 3n1eMeHThl IPOCTPAHCTBEHHBIX QUTYD
63 Konrposnbnas padora Ne 6 o

TeMe « HaganpHbIe cBeleHHS

10 CTEPEOMETPUI
IToBTOpPEHME H
cucTeMaTU3anus y4eOHoro
MaTepuana

64 YnpaxxaeHus s «["a3eTra Mr0003HATEIBHBIXY.

MOBTOpPEHHE Kypca 9 kiacca I'eomeTpust 9-ro kiacca B pedycax
65 YrpaxxaeHus 1Jis

IIOBTOpEHMsI Kypca 9 kiacca
66 [MpomerxyTouHas aTTecTaus
67 VYpaxaenus A

MOBTOPEHHUS Kypca 9 kiacca
68 YnpaxxHeHus s

MOBTOPEHMsI Kypca 9 Kiacca




