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TlogacuuTtensHad 3ammmcka

Pabouas mporpamMma mo reomerpud Ais 9 Kiacca COCTaBlieHa B COOTBETCTBHM C IOJIOKEHUSIMU
denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOrO CTaHIApTa OCHOBHOTO oOIIero oOpa3oBaHus,
[Tporpammsbl pa3Butus U GOPMUPOBAHHS YHHUBEPCAIBHBIX Y4EOHBIX AEHCTBHUH 151 OCHOBHOTO O0ILEro
oOpa3oBaHusi, Ha ocHoOBe [IpuMepHOIl mporpaMMbl OCHOBHOTO 00IIEro o0pa3oBaHMsI U aBTOPCKOU

MIPOrPaMMBbI 110 TEOMETPUU K YYEOHUKY:

Yueonunk: ['eomerprst. 7-9 Kimacchl: yaeOHUK s 001eoopazoBarenbHbix opranmsamuii / [JI. C. AtanacsH, B.
@. byrysos, C. b. Kagomues u 1p.] — M.: IIpocBeruenue.
HNupopmanuoHHbIil pecypc:

1. https://fipi.ru/;
2. https://mathb-ege.sdamgia.ru/

Mecto nmpeamMera B y‘leﬁHOM IJIaHe

Ha u3yuenue reomerpun B 9 xiacce orsoaurcs 68 yacos n3 pacuera 2 yaca B Heges10 (34 y4eOHbIX
Hejeau). B cBsi3U ¢ TeM, ypokH MonaialoT Ha Ipa3IHUYHbIE JHU U HEOOXOAMMOCTBIO BBIIEITUTh BPEMs
Ha nposeaeHue BIIP, mpomexxyTo4HON aTTecTallid HE3HAYUTEIBHO YMEHBIIIEHO KOJMYECTBO YaCOB Ha

HU3YUCHUC OTHCJIIbHBIX TCM. HpOMe)KYTO‘IHaSI arTecTaluus IpOBOAUTCA B (bopMe TECTUPOBAHUA.

Conep:xanue Kypca ajaredopnl 9 kiacca

Ilenn o0yyenus reomerpun:

® OBJIQJICHHE CUCTEMON F€OMETPUUECKUX 3HAHUI U YMEHHM, HeOOXOIUMBIX JJIsl MPUMEHEHUS B
MPaKTUYECKON AESITETbHOCTH, U3yUYEHUSI CMEXKHBIX JUCLUILINH, IPOI0JIKEHUS 00pa30BaHuUs;

® UHTEIUIEKTyaJlbHOE Pa3BUTHE, POPMUPOBAHUE KAUECTB TUUHOCTH, HEOOXOIUMBIX YEJIOBEKY IS
MTOJIHOIIEHHOM JKU3HU B COBPEMEHHOM O0IIIECTBE: ICHOCTh U TOUHOCTb MBICIIH, KPUTUYHOCTh
MBIIUICHUS] U UHTYULUH, JIOTUYECKOE MBILUICHUE, DJIEMEHTHI AITOPUTMUYECKON KYIIBTYPHI,
MIPOCTPAHCTBEHHBIX MPEJICTABICHUH, CIIOCOOHOCTH K MPEOA0JICHUIO TPYJHOCTEH;

¢ (opmupoBaHue MpeICTaBIEeHUH 00 UAEAX U METOIaX MaTEMAaTUKU KaK YHUBEPCAJIBHOT'O SI3bIKa
HayKU U TEXHUKH; CPEICTBA MOACIUPOBAHUS SIBIICHUN U IIPOLIECCOB;

¢ BOCIHHUTAHHC KYJIBbTYPbI IUYHOCTH, OTHOIICHHUA K MATCMATUKE KaK K YaCTHU OGH.IG‘-ICHOBC‘-IGCKOIZ


https://fipi.ru/
https://mathb-ege.sdamgia.ru/

KYJIbTYpPbl, IOHUMaHUS 3HAYMMOCTH MaTeMaTUKH JUIsl HAYYHO-TEXHUYECKOIO MTPOrpecca;
[Ipennonaraercs peaan30BaTh KOMIIETEHTHOCTHBIN, JIMYHOCTHO-OPUEHTHUPOBAHHBIM,

JeSTeTbHOCTHBIN MOJIX0/bI, KOTOPBIE ONPEACIAIOT 32424l 00yUEeHU:

e [puoOpeTeHHE 3HAaHUM U YMEHUN AJI UCIIOJIb30BaHUs B IPAKTHUUECKOH I€ATENbHOCTU U
IIOBCEIHEBHOM JKU3HH;

e OBJAJCHHE crloco0aMM IT03HABATEIbHOMN, NH(POPMALIMOHHO-KOMMYHUKATUBHON U
pedIieKCUBHON AeSATeNbHOCTH

® OCBOEHHE [103HABaTEIbHOM, HH(OPMALIMOHHON, KOMMYHUKAaTUBHOM, pe(IeKCUBHON
KOMIIETEHIUSMU;

® OCBOEHHUE OOLIEKYJIbTYPHOH, IPAKTUYECKON MaTeMaTHYECKON, COLUAIbHO-TUYHOCTHOM
KOMIIETEHIUSIMH, YTO IIPEIO0JIATraeT:

- obwexynbmypnylo komnemenmuocms ((OpMUPOBAHKE MPEJICTABICHUH 00 HAESIX U METOIaX
MaTEMaTHKH, O MaTEMAaTHUKE KaK YHUBEPCAJIBHOM SI3bIKE HAYKH, CPEICTBE MOJEIMPOBAHUS
SIBJICHUH U MpoLeccoB; GOPMHUPOBAHNE IIOHUMAHHUS, YTO T€OMETPHUECKUE (POPMBI SBIISIOTCS
UJeaM3UPOBaHHBIMU 00pa3aMH peajibHbIX 0OBEKTOB);

- NPAKmMu4ecKylo Mamemamu4ecKkylo KomnemeHm1ocms (OBIAJCHUE A3bIKOM I€OMETPUU B
YCTHOW ¥ MUCbMEHHOH (opMe, TeOMETPUUYECKIMH 3HAHUSAMH U YMEHHSIMH, HEOOXOTUMBIMHU
JUISL A3YYEHMSI IIKOJIBbHBIX €CTECTBEHHO-HAYUYHBIX AMCLMILINH; OBIAJACHUS IPAKTUYECKUMU
HaBBIKAMU HMCII0JIb30BAaHHSI FTEOMETPUUECKUX UHCTPYMEHTOB AJIsl H300paxeHus Guryp,
HaXO0XJICHUS UX pa3MEPOB);

- COYUANbHO-TUYHOCMHYIO KOMNEMeHMHOCMb (Pa3BUTUE JIOTHYECKOTO MBIIUICHHUS,
ITOPUTMUYECKOH KYIbTYpBl, IPOCTPAHCTBEHHOI'O BOOOPAKEHUS!, UHTYUIIH, KOTOPbIE
HE00XO0IUMBI JJIsl POJIOJHKEHUST 00pa30BaHMs U JIJIsl CAMOCTOSATENIbHOM e TeTbHOCTH;
(dopMUpOBaHKE YMEHHUS TPOBOJAUTH apIyMEHTAILIMIO CBOETO BHIOOpA I X0J1a PELICHUS
3a/1a4M; BOCIIUTAHUE CPEACTBAMU MAaTEMATUKHU KYJIbTYpPbl IUYHOCTH Y€pe3 3HAKOMCTBO C

UCTOPHUEIN TreOMETPHUH, SBOIIOIHEH TeOMETPHUECKUX HIeH ).

Coaep:xanue Kypca reoMerpuu 9 Kiacca
1. Bekropbl. MeToa KoopaMHAT
[Tonsitue BekTopa. PaBeHcTBO BekTOpoB. ClOKEHHME U BBIYMTAHHWE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha yucio. Pa3noxeHne BEKTOpa MO ABYM HEKOJUIMHEApHBIM BekTOpam. KoopauHaTsl
BekTopa. lIpocreiimme 3agaun B KOOpAMHATaX. YPAaBHEHUs OKPYKHOCTH U IIPSMOM.

[IpuMeHeHne BEKTOPOB M KOOPIWHAT IIPU PEIIEHNH 3a/1a4.

2. CooTHOIIEHHS] MEKIY CTOPOHAMH W YIJIAMH TpeyrojbHuka. CKalsipHoe npou3BeleHue

BEKTOPOB.



CuHyc, KOCUHYC U TaHreHc yria. Teopembl CHHYCOB M KOCUHYCOB. Perienue TpeyroibHHKOB.

CkanspHoe Mpou3Be/IeHHEe BEKTOPOB U €ro MPUMEHEHNE B T€OMETPUUECKHX 3aauax.

JITMHA OKPYKHOCTH ¥ IJIOIAIb Kpyra

[IpaBunbHBIE ~ MHOTOYTOJbHHKH.  OKpYKHOCTH,  ONHCAHHAs  OKOJO  IPaBHIBHOTO
MHOTOYTOJIbHUKA W BIHMCaHHas B Hero. IlocTpoeHue MpaBMIIbHBIX MHOTOYTOJILHUKOB. JlimiHa
okpyxHoctu. [Tnomane kpyra.

JBuKeHUs

OtoOpaxenue miaockoctd Ha ceds. [lonatue npmwxenus. OceBas U HEHTpaIbHAsi CHMMETPHUH.
[TapannensHbliii epenoc. [ToBopoT. HanoxxeHnus u 1BUKEHUS.

O0 akcnomax reoMeTpuu

Becena 06 akcmomax reoMeTpHH.

HauyajbHble cBeIeHHS U3 CTEPeOMeTPHH

[Tpenmer crepeomerpun. ['eomerpuyeckue Tena W MOBEPXHOCTH. MHOTOTpaHHHMKH: NpU3Ma,
napaJuiesenure]], mupaMuaa, GOpMyJsbl sl BEIYUCICHUS UX 00BbeMOB. Tella M OBEPXHOCTH

BpallleHUs: IWIMHADP, KOHYC, cdepa, map, (opMynbl Uisi BBIUKUCICHUS HX IUIoLIaAen

MIOBEPXHOCTEN U 0OBHEMOB.

7. TloBTOpEHHe U KOHTPOJIb

Tema KosnnyectBo 4yacos

IToBTOpEeHUnE 2
Bexkropsl. 8
Meroa koopauHaT 10
CooTHoIIEHUS MEX /1y CTOPOHAMH U YTJlaMH TpeyrojibHuKa. CKanspHoe 11
MIPOU3BEICHNE BEKTOPOB

JUInHa OKPY>KHOCTH M IIJIOLAa1b KpyTa 12
JIBYOKeHUS 8
HauanbHble cBeICHUS U3 CTEPEOMETPHH 8
[TpomesxyTouHas arrecranus. FITorooe TecTUpoBaHue 2
[ToBTOpEHUE U KOHTPOJIH 7
Hroro 68

Ilnanupyemble pe3yabTaThl 00yUeHUs

[IporpamMmMa mo3BoJIsieT 10OMBATHCA CIEAYIOIIUX PE3YJIbTaTOB OCBOEHHUS 00pa3oBaTelbHON

nmporpamMmbl OCHOBHOT'O 06]].[61“0 o6pa3013aH1/1;1:

JIn4HOCTHBIE pe3yabTaThl 0CBOCHHUsI 00Pa30BaTeIbHON NPOIPAMMBI:




1) BocmuTaHHWE POCCHMCKON TIpakIaHCKOW HMIACHTUYHOCTH: MAaTPUOTH3MA, yBaKeHHsS K OTEUECTBY;
OCO3HaHME CBOEH STHUYECKON MPUHAAJIEC)KHOCTH, 3HAHHE UCTOPHH, 53bIKA, KYJIbTYPbl CBOEr0 HapoJa
Ha IIpUMeEpE CoepKaHMsI TEKCTOBBIX 3a]1a4;

2) opmMupoBaHNEe OTBETCTBEHHOTO OTHOIICHHUS K YYCHHUIO, TOTOBHOCTH U CITIOCOOHOCTH 00yYatONIMXCsI
K CaMOpa3BUTHIO M C€aMOOOPa30BaHMI0 HAa OCHOBE MOTHBALMM K OOYYEHMIO M IO3HAHUIO,
OCO3HaHHOMY BBIOOpY M IOCTPOCHMIO JaJbHEHIIEH MHIUBUAYAJIbHOW TPAaeKTOPUM 0Opa3oBaHUs Ha
0a3e OpUEHTHPOBKH B MUPE Mpodeccrii 1 MpodeCCHOHATBHBIX MPEIIOYTCHHUH, ¢ YIETOM YCTOHYHBBIX
MO03HABATEIbHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHUS YBAKUTEIBHOTO OTHOILIECHUS K TPYAY,
Pa3BUTHS ONbITA YyYACTHUS B COLMAIBHO 3HAYMMOM TPYIIE;

3) hbopMupoBaHHE OCO3HAHHOIO, YBaXXHTEIBHOTO M JOOPOXKEIATEIBHOTO OTHOLICHHS K IPyromy
4eJI0BEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYJIBTYPE, A3BIKY, BEpPE, IPAKJaHCKOM MO3ULIMH, K UICTOPUH,
KYJIbTYpE, PEIUIHH, TPaJuLUsAM; TOTOBHOCTU U CIOCOOHOCTH BECTU JUAJIOT C APYTUMU JIIOJABMU U
JOCTUTaTh B HEM B3aMMOIIOHMMAHUS;

4) ocBOCHHE COLMATIBHBIX HOPM, MTPABHUII MOBEICHNUS, pojiei U (OPM COLMATBbHOM )KU3HH B TPYIIAX U
cooOuiecTBax, BKJIIOYas B3pOCIble M  COLHUAIbHBIE COOOINECTBAa; y4yacTHE€ B  IIKOJIbHOM
CaMOYIPAaBJIEHUU U OOILECTBEHHON KHU3HU B IPEJENIaX BO3PACTHBIX KOMIIETEHLIUMH;

5) pa3BUTHE MOPAIBHOTO CO3HAHHS M KOMIIETCHTHOCTH B PELICHUM MOPAIBHBIX MPOOJIEM Ha OCHOBE
JMYHOCTHOTO BBIOOpa, (OPMHUPOBAHME HPABCTBEHHBIX YYBCTB W HPABCTBEHHOIO IOBEICHMS,
OCO3HAaHHOTO U OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHBIM ITOCTYIIKaM;

6) popmupoBaHrEe KOMMYHHMKATUBHON KOMIICTEHTHOCTH B OOIICHUHM U  COTPYJAHHUYECTBE CO
CBEPCTHUKAMM, JE€THbMH CTapIlero W MJaJAIIEero Bo3pacta, B3pOCIbIMH B Ipoliecce 00pa3oBaTeIbHOM,
OOIIIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIe0BATENIBCKOM, TBOPUECKOM U APYTrUX BUAOB AEATEIBHOCTH;

7) yMeHue SICHO, TOYHO, IPaMOTHO M3JIaraTh CBOU MBICIM B YCTHOM M MMCBMEHHON pe4M, MOHUMATh
CMBICJI TIOCTaBJIEHHOM 33/1a4H, BBICTPaUBaTh apryMEeHTAlHIO, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI;
8) mnepBoHayalbHOE MPEACTABIEHUWE O MaTeMaTHYeCKOM Hayke Kak cdepe ueloBeYecKOoi
JeSITeNbHOCTH, 00 3Tarax ee pa3BUTHsA, O €€ 3HAYMMOCTHU JJISl Pa3BUTHUS LIMBUIM3ALNH;

9) KpUTUYHOCTb MBILUICHUS,, YMEHUE pACMO3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh THIOTE3Y OT (PaKTa;

10) KpeaTWBHOCTh MBIIUICHUS, HWHUIMATHBA, HAXOJYMBOCTh, AaKTUBHOCTb IPH  pEIICHUU
apu(pMeTHYECKUX 3a7ay;

11) ymMeHne KOHTPOIMPOBATH MPOLIECC U PE3YNbTAT YUeOHON MaTeMaTHYECKON AeATeIbHOCTH;

12) ¢opmupoBaHue crnocOOHOCTH K 3MOLMOHAIBLHOMY BOCHPHUATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, peleHNn, pacCyKICHNH;

13) popmMupoBaHue IEHHOCTH 3J0POBOTO M OE30IaCHOTO 00pa3a KHU3HU;



14) oco3naHue 3HAYEHUS CEMbU B JKH3HHM 4YeJOBEKa W OOIIECTBA, MPUHATHE ICHHOCTH CEMEWHOM
KHU3HU, YBaXHUTEIbHOE W 3a00TJIMBOE OTHOIIEHHWE K 4YJIEHaM CBOEW CEeMbH 4Yepe3 ydacTHE BO
BHEKJIACCHOM padoTte;

15) pa3BuTHE 3CTETUYECKOTO CO3HAHUS, TBOPYECKOM JCATEIBHOCTH ICTETHYECKOIO XapakTepa uepes

BBIIIOJIHCHUC TBOPYCCKHUX pa60T

MeTanpeaMeTHbie pe3yJbTAThbl 0OCBOEHHUS 00Pa30BaTEIbLHON IPOrPAMMBI:

1) yMeHHe cCaMOCTOSATEIILHO OMPEACSATh 1IEJH CBOCTO0 00YUCHUS, CTaBUTh U (POPMYIUPOBATH IS Ce0s
HOBBIE 33a7auu B yuéOe M TO3HABaTENbHOW NEATENBHOCTH, Pa3BHBATh MOTHBBI M HMHTEPECHI CBOECH
MO3HABATEIBHOM J1€ATEIbHOCTH;

2) yMEHHE CaMOCTOSTENILHO TUIAHUPOBATh IMYTH JOCTHIXKCHUS 1eJICH, B TOM YKCJIC abTePHATHBHBIE,
OCO3HAHHO BBIOMpaTh HamOojee IP(HEKTHBHBIE CIIOCOOBI PEHMICHUS YYEOHBIX M TO3HABATEILHBIX
3ajauy;

3) yMEHUE COOTHOCHTH CBOM JCHCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIICCTBISTH KOHTPOJIb
CBOCH JIeATEIHLHOCTH B MPOIECCE JOCTIKEHUS pe3yibTara, ONpeaessiTh CIOCOObl IEHCTBUIN B paMKax
MPEIJIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JECWUCTBUS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallue;

4) ymeHue olleHUBaTh MPABUIbHOCTH BBIIIOJHEHUS y4eOHOW 3a7aud, €€ OOBEKTHBHYIO TPYIHOCTh U
COOCTBEHHBIE BO3MOKHOCTH €€ PeleHUS;

5) BnajieHe OCHOBAaMH CaMOKOHTPOJIS, CAMOOIICHKH, TPHHATHS PEIICHUHA W  OCYIIECTBICHHS
OCO3HAHHOTO BbIOOpa B yUe€OHOU U MO3HABATEIHLHOU JIEATETLHOCTH;

6) yMeHHue  ompeneNATh  TOHSTHS,  CO37aBaTh  OOOOIICHWS,  yCTAaHABIMBATH  AHAJIOTHHU,
KJaccu(UIUpoBaTh, CaMOCTOSTENBHO BBIOMpPATb OCHOBAHUS M KPUTEPUHU Ui KIIACCH(PUKAIMH,
YCTaHaBIMBAaTh NPUUMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH JIOTHYECKOE PACCYKIECHUE, YMO3AKIIOUCHHE
(MHIYKTUBHOE, J€IyKTUBHOE U IO aHAJOTHH) U JAETaTh BHIBOIbL;

7) yMeHue cozlaBaTh, NMPUMEHATh U NPeoOpa30OBbIBaTh 3HAKKM U CHUMBOJIBI, MOJEIHW U CXEMBbI JJIS
peleHus yueOHbIX U M03HaBaTeIbHBIX 3a/1a4;

8) cMbICIIOBOE UTCHHE;

9) yMeHHe OpraHM30BBIBATh Y4YE€OHOE COTPYIHUYECTBO M COBMECTHYIO JCATEIBHOCTh C YYHUTEIEM H
CBEpPCTHHKAMM; pabOTaTh WHAMBUIYaJbHO M B TPYIIE: HAXOJUTh oOllee peuieHue M pa3peraTh
KOH(UIMKTBI Ha OCHOBE COIJIaCOBAaHMS MO3MLUMH M ydéra MHTEpPecoB;  (HOPMYIUPOBATH,
apryMEeHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

10) yMeHHe OCO3HAHHO MCIOJIb30BaTh PEeUYeBbIe CPEICTBA B COOTBETCTBUHU C 3aaueii KOMMYHHUKAIIUH
JUIS BBIPDQKEHHS CBOUX YYBCTB, MBICIEH M NOTPEOHOCTEH; IUIAHUPOBAHUSA M PETYISIIMM CBOEH

ACATCIIBHOCTH, BJIaACHUC yCTHOﬁ U IHUCbMEHHOU pC€YbIo, MOHOJIOTMYECKOM KOHTEKCTHOM PCYbIO;



11) bopmupoBaHre ¥ pPa3BUTHE KOMIIETCHTHOCTH B O00JACTH HCIIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TexHoJorui (nanee MKT— komnereHun);

12) nepBoHavanpHOE MpeCTaBlIeHNE 00 UIEAX U METOJaX MaTeMaTHUKU KaKk 00 YHUBEPCATHLHOM SI3bIKE
HAyKH U TEXHHKHU;

13) pa3BuTHe cIOCOOHOCTH BHIETh MAaTEMATHUECKYIO 33/1a4y B IPYIHX JUCIHUIUIMHAX, B OKPYXKaIOLIEH
KHU3HU;

14) ymeHue HaxXogUTh B PA3JIMYHBIX HCTOYHUKAX HH(OpPMANHIO, HEOOXOIUMYIO I pPEUICHUS
MaTEMaTHYECKHUX MPOOJIeM, B TIPECTABNIATh €€ B MOHATHOW (OpMe; MPUHUMATh PEIICHUE B YCIOBUSX
HETIOJTHOW U M30BITOYHOM, TOUHOM M BEPOSATHOCTHON MH(MOPMAIINH;

15) ymeHue moHUMAaTh U UCIIOJIB30BaTh MAaTeMAaTUYECKUE CPEACTBA HATJISITHOCTU (PUCYHKH, YEPTEKH,
CXEMBI | JIp.) JJIsl WILTIOCTPALUU, MTHTEPIPETAIlUH, apTyMEHTAIIHH,

16) ymMeHHe BBIIBHTATh THUIIOTE3BI MPU PENICHHH YYEOHBIX 33a7a4 M MOHUMAHHS HEOOXOIUMOCTH HMX
MIPOBEPKH;

17) noHnMaHue CYIIHOCTH AITOPUTMHYECKHUX MPEANICaHUi U YMEHHUS JeHCTBOBATh B COOTBETCTBUU C
MPEIJIOKEHHBIM aITOPUTMOM;

18) yMeHue camMOCTOSITCIILHO CTAaBHTH II€TH, BBIOMPATh W CO3AAaBATh ANTOPHUTMBI JUIS PEIICHHS
y4eOHBIX MATEMATHYECKUX MPOOIIEM;

19) ciocoOHOCTh MIAHUPOBATH M OCYLIECTBISITH JIEATEIBHOCTh, HAMPABICHHYIO HAa pEIICHHE 3a/1a4

HCCIICOOBATCIILCKOI'O XapaKTEpa

IIpenmeTHble pe3yabTaThl 0CBOCHHUsI 00pa30BaTeIbHON NPOTrPaAMMBbI:

l)oBnanenue ©a30BbIM NOHSATUWHBIM  ammapaToM [0 OCHOBHBIM pas3fellaM  COJEep>KaHus;
IpeJcTaBIeHHe 00 OCHOBHBIX HM3y4aeMbIX MMOHATUAX (YHMCIO, TeoMeTpuueckas (urypa, BEKTOp,
KOOpJAMHAThl) KAK BAKHEHIIMX MAaTEeMaTHYECKMX MOJENAX, MO3BOJIAIOIIMX ONMCHIBaTH M HM3y4daTb
peaibHbIE MPOLIECCHI U SBICHUS;

2)ymenue paboTaThb € TE€OMETPUYECKHM TEKCTOM (aHAIUM3UpOBaTh, H3BIEKATh HEOOXOIUMYIO
uHpOpMaINIO), TOYHO M TPAMOTHO BBbIp@XKaTh CBOM MBICIM B YCTHOW M NUCBMEHHOW peun ¢
IIPUMEHEHUEM MaTeMaTH4e€CKOW TEPMHMHOJIOIMM M CHMBOJIMKH, HCIOJIb30BaTh Pa3JIMUHbIC S3BIKU
MaTeMaTHK{, MPOBOJUTH  KJIAacCU(UKALMW,  JIOTHYECKHe  OOOCHOBaHMS,  JOKa3aTelbCTBA
MaTeMaTHUYeCKUX YTBEPKICHUM;

3)oBnajieHue HaBbIKAMH YCTHBIX, TMCbMEHHBIX M HHCTPYMEHTAIbHBIX BHIYMCIICHUH;

4)oBrafiecHne TEOMETPUYECKHM S3BIKOM, YMEHHE HCIIOJIb30BaTh €ro i ONUCaHHUS MPEeIMETOB
OKpPY’KaIOIlIEer0 MHUpa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPECTABICHUNH M HM300pa3UTENIbHBIX YMEHUH,

MpUOOpETEHNE HABBIKOB FEOMETPUUECKUX TTOCTPOEHUII;



5)ycBO€HHE CUCTEMATUYECKUX 3HAHUHM O MIOCKUX (pUrypax M MX CBOMCTBAX, a TaK)KE€ Ha HarJIITHOM
YpOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TENaX, YMEHUE NMPUMEHSATh CUCTEMAaTUYECKUEe 3HAHUS O
HUX JJIA PEUICHUS] TEOMETPUUYECKUX U MPAKTUUECKUX 3a7a4;

6)yMEeHHE W3MEPSTh JJIUHBI OTPE3KOB, BEIIMYUHBI YTIIOB, HCIIONIB30BATh (DOPMYIIBI 1T HAXOXKICHUS
MEePUMETPOB, IJIOLIaIel U 00BEMOB FEOMETPUUECKUX PUTYD;

7)yMeHUE TPUMEHSTh U3YYCHHbBIC TIOHSITHS, PE3yJIbTAaThl, METO/IbI U PEIICHUS 3324 IPAKTHYSCKOTO
XapakTepa M 3a7a4 U3 CMEXKHBIX JUCIHMIUIAH C UCIOJIb30BAaHUEM IMPU HEOOXOJAMMOCTH CIIPABOYHBIX

MaTCpHraIoB, KAJIbKYJIATOPA, KOMIIBIOTCPA.



Ka.]'leHL[apHO - TEMaTHYE€CKO€ IVIAHUPOBAHUE 110 T€OMETPUH 9 kJacc

No Tema ypoxka XapakTepucTUKa OCHOBHBIX BUJIOB
ypoka JeSTEIIbBHOCTH YUYE€HUKa (Ha ypOBHE
. . ITo ITo ITo
Y4EOHBIX JICHCTBHI)
wiany | ¢akry | paxry
9A 9B | 9A 9b
I'nasa IX.
BekTopbl 84
1. [TonsiTue BekTopa. PaBeHCTBO ®opmynupoBate  omnpeaenenus u | 02.09
BeKTOpoB. OTK/IapIBaHUE WITIOCTPUPOBATh HMOHATUS BEKTODA,
BEKTOpa OT JaHHOH TOYKH. €ro  JUIMHBI, KOJUIMHEApHBIX U
pPaBHBIX BEKTOPOB; MOTHUBHPOBATh
2. CyMMa IByX BEKTOPOB. 3aKOHBI BBEICHHE NOHYTHH ¥ JeHCTBHI, 06.09
CIIOKCHMUA BCKTOPOB. CBSI3aHHBIX c BEKTOpaMH,
3. | CymMMa HECKOJIBKUX BEKTOPOB. COOTBETCTBYIONMH  TIPHMEpAMH, 08.09
THOCSIIUMHUCS K M3UYECKIM
4. BrrunTanue BEKTOPOB. OTHOCAIH ¢ pusmuecc 13.09
BEKTOPHBIM BEIIMYUHAM;
5. [Ipou3sBeneHue BEKTOpa Ha IpUMEHATh BeKTOpel U geucrteus | 15.09
YHCIIO. Haj HUMU npu pelieHuu
reOMEeTPUUYECKUX 3a]au
6. | [IpumeHeHHE BEKTOPOB K 20.09
pEeLIeHHIO 3a/1a4.
7. | CpenHsist TMHUSA TPaIEIHH. 22.09
8. | Paznoxxenue BeKTOpa MO IByM 27.09
HEKOJUIMHEapHBIM BEKTOPaM.
I'naBa X.
Metoa koopaunat 10 u
9. | KoopauHats! BeKTOpA. OOBSACHATH U WILTFOCTPHPOBATH 29.09
MOHATHS MPSIMOYTOJIBHON CHCTEMBI
10. | KoopamHats! BekTOpAa. 04.10
KOOpJIMHAT, KOOPAMHAT TOYKU U
11. | CBs13b MEXIY KOOpIUHATAMHU KOODJIMHAT BEKTOPA; BEIBOJHUTH H 06.10
BEKTOpa M KOOPJAWHATAMH €TO
MCIIOJIB30BaTh TIPH PEIICHUH 33124
Havaya ¥ KOHIIA.
12. | IIpocreiime 3amaun B (hopMyIIBI KOOP/IMHAT CEPEAHHBI 11.10
KoOpAnHaTax. OTpe3Ka, JUIMHBI BEKTOPA,
13. | YpaBHeHue 1MHUM Ha 13.10

IIJIOCKOCTH. Y paBHEHHE
OKPY’KHOCTH.

pacCTodHuA MCIKAY ABYyMHA




14. | YpaBHeHHE PSIMO. TOYKaMH, ypaBHeHUs okpyxHoctu | 18.10
U NIpSIMOI

15. | YpaBHEeHHE OKPYKHOCTH H p 20.10
PAMO

16. | Pewenue 3a0au no meme: 25.10
Bexmopul. Memoo xoopounamy.

17. | KonrpoabHas padora Nel « 27.10
Bekropsl. MeTon koopauHaT.

I'naBa XI. CooTHoImIEeHHs

MesK1y CTOPOHAMH U YIJIaMH
Tpeyrojbuuka. CrajsipHoe
npousBejaeHne BeKTOpoB 114

18. | Cunyc, xocunyc, Tanrerc yria. | @opmMyaupoBaTh U 08.11
OCHOBHOE TPUTOHOMETPUYECKOE | .o CTPHPOBATH OTpE/IECHHS
TOKIECTBO.

CHUHYyCa, KOCHUHYCa, TAHT€HCa U

19. | Teopema o muroIIa U yea, yea, 10.11
TpeyroJbHUKA. KkotaHreHca yrios ot 0 1o 180°;

20. | Teopema cuHYCOB. BBIBOJIUTH OCHOBHOE 15.11

21. | Teopema KoCHHYCOB. TPUTOHOMETPUUYECKOE TOKAECTBO U | 17.11

b opMyIbl IpUBEICHHUS;

22. | Pewenue 3a0au « Coomnowenust 22.11
MeXHCAY COPOHAMU U Venamu dbopMynupoBaTh U JOKA3bIBAThH
Mpey2oNbHUKA» TEOPEMbI CHHYCOB U KOCHHYCOB,

23. | Pemenne TpeyroabHUKOB. NPUMEHSTD HX MPH PEMICHHH Tpe- 2411

24. | PemeHne TpeyroJbHUKOB. YTOJIBHUKOB; OOBSCHATD, KaK 28.11
M3mepurenbHeie paboTst WCTIOJB3YIOTCS TPUTOHOMETPH-

25. | Yroa Mexty BEKTOpaMHu. 30.11

yeckue GopMyIIbl B U3MEPUTEIbHBIX
CkanspHoe Mpou3BeIeHNE
BEKTOPOB. paboTax Ha MECTHOCTH;

26. | CxansipHOE TIPOM3BEICHHUE GopMyITHpPOBATE ONpeE/eNeHUS 01.12

BEKTOpPOB B KOOp/AMHATAX.
yrila MeXJy BEKTOpaMu U

27. | Pewenue 3a0au no meme: 06.12
«Coomnoweniie Mexcoy CKaJIIPHOTO MPOU3BEACHUS
CMOPOHAMU U Yenamu BEKTOPOB; BEIBOAUTH POPMYITY
mpeyzonvuxa. Ckaiapioe CKAJIIPHOTO MPOU3BENCHHUS depe3
npousseoeHue 6eKmoposy.

KOOPJIMHATHI BEKTOPOB;
28. | KonrpoabHasi pagora Ne2 P POB; 08.12

«COOTHOILIEHHE MEXKTY
CTOPOHAMH U yIJlaMH
TpeyroiabHuka. CkansipHoe
IPOU3BEJICHNE BEKTOPOB.

dbopMynupoBaTh 1 000CHOBHIBATH
YTBEPKIECHUE O CBOMCTBAaX
CKAJIIPHOTO MTPOM3BEACHUS;
UCIIOJIH30BATh CKAISIPHOE MPO-
U3BEJCHUE BEKTOPOB MIPU PEIICHUU

3a7a4




I'masa XII.

JnuHa OKPYKHOCTH M ILJIO-

maab kpyra 124

29. | IIpaBWIIBHBI MHOT'OYTOJIBHHK. dopMyIUpPOBATH ONPECICHUE 13.12
NPaBUIBHOTO MHOTOYTOJIbHHKA;
30. | MToroBast KOHTPOJILHAS 15.12
OPMYJIMPOBATh U I0KAa3bIBATh
padora 3a 1 mosayroaue (bopmynup a
TEOpEeMBbl 00 OKPYKHOCTSX,
31. | OkpyXHOCTb, . 20.12
OTIMCaHHOW OKOJIO MPAaBUIBHOTO
OIlMCaHHas OKOJIO IIPABUIIBHOTO | MHOTOYTOJIbHUKA U BIIMCAHHOU B
MHOT'OYTOJIbHUKA U BITUCAHHAS B
. HEro; BHIBOJHUTH U HUCIOJIB30BAThH
NPaBUIBHBI MHOTOYTOJIbHUK.
(bOpMYJIBI Ui BBIYUCICHUS
32. | ®opMyIIbl 1151 BEIYUCICHUS 22.12
TUIOMIAIN TTPABUIIBHOTO
IUTIOINAAH TTPABUIBHOTO
MHOTOYTOJIBHIKA, €ro cToporst 1 | MHOTOYTOIBHHKA, ETO CTOPOHBI H
paauyca BOUCAaHHON paamyca BIUCAaHHOM OKPYXHOCTH;
OKpY’KHOCTH. pelaTh 3aa4n Ha OCTPOEHHE
33. | I[TocTpoeHue MpaBUIbHBIX 27.12
MPaBUJIBLHBIX MHOTOYT'OJIbHHUKOB;
MHOT'OYTOJIbHUKOB.

34. | Pemenue 3aga4d o Teme OOBSICHSTD OHSTHS ATHHBI - 29.12
«IIpaBunbHbIC OKPYXHOCTH U ILIOLIAN Kpyra;
MHOTOYTOJTEHUKI

BBIBOJIUTE POPMYJIBI IS

35. | JlmrHA OKPY>KHOCTH. 12.01
BBIUKMCIICHUS JAJTUHBI OKPYKHOCTH H

36. | JlmmHA OKPY>KHOCTH. 17.01
JUTMHBI TyTH, TUIOMIAIU Kpyra U

37. | Imomaap Kpyra v KpyroBoro TIJIONIAIM KPYTOBOTO CEKTOPA; 19.01
CeKTOpa MPUMEHSTH 3TH (OPMYIBI IPU

38. | [lnomanap Kpyra 1 KpyroBoro 24.01

pelIeHuH 3a1a4
CEeKTOpa.

39. | Pewenue 3a0au no meme. [[nuna 26.01
OKDYAHCHOCIU U NIOWAO0b KPY2ay.

40. | KonTposabhas padora Ne3 31.01
«JlTMHA OKPYKHOCTH U TUIOIIA/Ib
Kpyray.

41. | AHanu3 KOHTPOJIBHOH paboOTHI 02.02
I'nasa XIII.

JABukeHnus 84
42. | IlousaTre NBUKEHUS OOBACHATE, UTO TAKOE 07.02
0TOOpakeHME MIOCKOCTH Ha ce0s 1
43. | TloHsATHE NBYKECHUS 09.02




44. | TloHaTre OBMXEHUS B KaKOM CJIydae OHO Ha3bIBACTCS 14.02
= BIKEHHUEM INIOCKOCTH; OOBSCHATD
45. | [TapannensHBII IEPEHOC a ’ > 1 16.02
YTO TaKO€ 0CEBasi CHMMETPHS,
46. | IToBopot 21.02
[EHTpadbHasl CAHMMETPHSI,
47. | Pemenue 3ama4 o teme NapaIelbHbIHA TIEPEHOC 1 TOBOPOT; 28.02
«/IBUKEHHE) 5
000CHOBBIBaTh, YTO ITH
48. | Pewenue 3amay 1o TeMe ’ 02.03
«JIBHKEHNE, 0TOOpaxXeHUs MJIOCKOCTH Ha ce0st
49. KOHTpOJILHaﬂ paﬁoTa Neq SABJIAIOTCI OIBUXECHUAMMU, 07.03
«/IBrKEHHE
00BSACHATH, KAKOBA CBSI3b MEXKAY
JIBUKEHUSMU U HAJIOXKEHUSIMU;
UJUTIOCTPUPOBATH OCHOBHBIC BUJIBI
JIBUKCHHUU, B TOM YHCIIE C
MOMOIIBI0 KOMIIBIOTEPHBIX MPO-
rpaMmm
I'naBa XIV.
HayaJjgbnHbIe cBeleHUS U3
creeomeTpum 84
50. | OO akcuoMax IJIaHUMETPUHU OOBSCHATH, UTO TAKOE 09.03
MHOTOTpPaHHUK, €ro IrpaHu, péopa,
51. | IlapannenbHble psiMbIe 14.03
BEPIIWHBI, TUArOHAIH, KAaKOU
52. | TpeyronbHuKy MHOTOTPaHHHMK Ha3bIBAETCS 16.03
53. | OKpyXHOCTh BBITTYKJIBIM, YTO TaKoe N-yrojbHas 30.03
npusma, €€ OCHOBaHUsI, OOKOBBIE
54. | LleHTpanbHBIE U BIIMCAHHBIC p ’ ’ 04.04
YTJIBI rpaHu U 00KOBBIE PEOpPaA, KaKas
55. | YerbipexyronbHHKHA IpyU3Ma Ha3eIBaeTcs mpsMoit u kakas | 06.04
56. | UeTbIpexyroIbHAKN. HAKJIOHHOMH, 4TO TaKOe BBICOTA 11.04
MHoroyroiasHuKu MPU3MBI, KaKasi IPU3Ma Ha3bIBaeTCs
57. | Bektopsl. MeTon koopauHAT . 13.04
P AL Koopa napauieIeIIeI0M U KaKoi ma-
58. | Bekropsl. MeTon KoopAHHAT pajienenumne ] Ha3blBaeTcst 18.04

MPSMOYTOJBHBIM; (OPMYITUPOBATH U
000CHOBBIBATh YTBEPHKIICHUS O
CBOMCTBE JuaroHajein
napaJsuiesienunena u o KBajapare
JIHArOHAJIU MPSIMOYTOJIbHOTO

napajuiejcnumneaa, O6’LHCH5{TB, qTo




Takoe 00hEM MHOTOTpaHHHUKA; 00b-
SICHSITh, KAKOW MHOTOTPaHHUK
HA3BIBAETCSA MUPAMUJION, YTO TAKOE
OCHOBAaHHE, BEpIINHA, OOKOBBIE
rpanu, 00koBbIe péOpa U BhICOTA
MUpPaMUJIbI, KaKasi TUpaMuia
Ha3bIBACTCSI MPABUIIBHOM, YTO TaKOE
anoeMa MpaBUIBHON MUPaAMHIBI,
OOBSICHAATh, KAKOE TEJIO HA3bIBACTCS
WIMHIPOM, YTO TaKOE €ro OCh,
BBICOTA, OCHOBaHUS, PaInyc,
O0KOBas MOBEPXHOCTb,
obOpasyromue, pa3BépTka O0KOBOU
MOBEPXHOCTH, KAaKUMH (hopMyiaMu
BBIPAXKAIOTCS 00BEM M TUIOLIAb
OOKOBOW MOBEPXHOCTH IMJIMHIPA;
OOBSICHSTH, KAKOE TEJIO HA3bIBACTCS
KOHYCOM, 4TO TaKO€ €ro OCh, BBICOTA,
OCHOBaHHUE, OOKOBast MOBEPXHOCTb,
obOpa3yrotue, pa3BEpTka OOKOBOI
MOBEPXHOCTH, KAKUMHU (HOpMyIIaMu
BBIpaXKaIOTCS 00BEM KOHYCA U
TI0MAah OOKOBOW MTOBEPXHOCTH;
OOBSICHSTB, KaKasi TOBEPXHOCTh
HazbIBaeTcs chepoil U Kakoe Teslo
Ha3bIBACTCS 1IAPOM, YTO TAKOE
panuyc u quametp cdepsl (1mapa),
pacro3HaBaTh Ha pUCYHKAX MPH3MY,
napaieNienure ], MipaMuy, u-

JUHAP, KOHYC, Iap

59. | IIpoMeKyTOYHASI ATTECTAIMS 20.04
HTorosoe KOHTPOIBLHOE
TeCTHPOBaHHe

60. | [MoBTopeHue 74 25.04-

18.05




61.

Pe3eps 14




