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l. IInanupyemsie pe3yJbTaThl 00y4eHHS.

Yuamuecs 10JI3KHBI 3HATH U YMETh:

IIo Teme «BekTopby, «MeToa KOOpAMHAT:

- 3HATh MIOHATHE BEKTOPA, HAMPABJICHHE BEKTOPOB, PAaBEHCTBO BEKTOPOB;
- yMeTb BBIIIOJIHATH OHepaL[I/II/I Haa BeKTopaMI/I;

- 3HaTh KOOPJIMHATHI BEKTOPA,

- yMeTb HpI/IMeHSITb TCOpeTI/I‘IeCKI/Ie 3HAHUA HpI/I peH_IeHI/II/I 3a4a4,

IIo Teme «CooTHOILIEHHS MEKIAY CTOPOHAMMU U yYIJIaMHU TPEYIroJbHHUKA. CKaJ’IﬂpHOC NMpou3BE€JACHUC
BEKTOPOB»:

- 3HaTh ONpCACIICHUE CUHYCa, KOCHUHYCAa, TAHI'CHCA yrjia; TCOPEMBI CHHYCOB U KOCUHYCOB;

COOTHOLICHUC MCKAY CTOPOHAMU U yI'JIaMU TPCYTOJIbHUKOB; CKAJIAPHOC IIPOU3BCACHNUEC BCKTOPOB;

- YMCTb BBIIIOJIHATHh PECIICHUEC TPCYT'OJIbHUKOB, IPUMCHATH TCOPECTUUCCKNUEC 3HAHUS IIPHU PCIICHHUU 3aa4.

ITo Teme «/lJINHA OKPYKHOCTH M IUIOIIAAL KPYrax»:

- 3HATb OHNpPCACICHUC IMPAaBHUIbHBIX MHOTOYT'OJIbHUKOB; OIIPCACICHUC BIIMCAaHHOM MW ONWCAHHOM
OKpY’KHOCTEH; (hOpMyJIbl BBIYMCICHUS IJIOMIAJEH M CTOPOH MPAaBHIBHBIX MHOTOYIOJbHHUKOB, PajilycoB
BIIMCAHHBIX U OIIMCAaHHBIX Opr‘)KHOCTef/'I, OJIMHBI AYTH, IIJI0IaAu Kpyra,

- YMETb IPUMEHATh TEOPETUYECKUE 3HAHUS IIPU PELLIEHUU 3a1ad.

ITo Teme «/IBUKEHUA»:
- 3HaTh ONpEJIECICHUE ABUKEHUS, TUIIbI JIBUKEHUI, CBOMCTBA JBUKEHUN;
- YMETh IPUMEHSATh TEOPETUUECKUE 3HAHUSA ITPU PELICHUH 3a]1a4

ITo Teme «HavajbHbIe cBeleHUSI U3 CTEPEOMETPUID):

- 3HaTb TEOMETPHYECKHE TeJla U IIOBEPXHOCTH, Tella W IOBEPXHOCTH BpalleHHs; (OpMyJbl JUIs
BBIUMCJIEHMSI UX TUIOIIAJIEH MOBEPXHOCTEN U 00BEMOB;

- YMETh NPUMEHSTbH 3TH (HOPMYJIbI ISl pEIIEHUS 3a/1a4.

Il. Conep:xanue kypca
1. BexkTopsl. MeToa KoopaAMHAT
ITonsitue BekTopa. PaBeHCcTBO BekTOpOB. CIIOKE€HME M BBIUMTAHHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha uucio. Pa3znoxeHue BekTopa Mo AByM HEKOJJIMHEapHBIM BekTopam. KoopauHaTsl
BekTtopa. Ilpocreiimne 3agaum B KOOpAMHATAX. YPAaBHEHUS OKPYKHOCTH M IIPSIMOM.
I[IpuMeHeHne BEKTOPOB U KOOPJAUHAT IIPU PELISHUH 3a]a4.
Ocnoenaa ILlenv - HaydyUTh Yy4alllUXCsl BBINOJHATH JEHUCTBUS HaJl BEKTOpaMHM Kak
HaIlpaBJIEHHBIMH OTPE3KaMH, UTO Ba)KHO JJI IPUMEHEHUsI BEKTOPOB B (PU3UKE; MO3HAKOM UTh
C HCHOJIb30BAHWEM BEKTOPOB M METOJa KOOPAMHAT NPU PEIICHUH I'€OMETPHUYECKHX 3alad.
BekTop onpenensieTcs Kak HalpaBJIEHHbINH OTPE30K U AECHCTBHUS HaJ BEKTOpaMH BBOJSTCA Tak,
KaK 3TO NPUHATO B (U3MKE, T. €. KaK JEHCTBUs C HalpaBJICHHBIMU OTpe3kamMu. OCHOBHOE
BHUMAaHHE JOJKHO OBITh Y/IEJIEHO BBIPAOOTKE YMEHHUU BBINOJHSATH OIl€paluy HaJ BEKTOpaMH
(ckyaapIBaTh BEKTOPBI IO MpaBUJIaM TPEYrOJbHUKA M HapajenorpaMma, CTPOUTH BEKTOP,
paBHBINH pa3HOCTH JBYX JIaHHBIX BEKTOPOB, a TAKKE BEKTOP, PaBHBIM MPOU3BEACHUIO JAHHOTO
BEKTOpa Ha JaHHOe 4uciio). Ha npuMmepax mokas3piBaeTcsi, Kak BEKTOPBI MOTYT MPUMEHSTHCS K
pelIeHnIo reoMeTpudyeckux 3azad. Jlemouncrtpupyercs 3p(HeKTUBHOCTh MPUMEHEHUS! (HOPMYIT
JUIE KOOpJAWHAT CEpEeAuHBbl OTPE3Ka, PACCTOSIHUS MEXAYy JABYMs TOYKaMH, YpaBHEHHUM
OKPY>XHOCTH U MNOpPSIMOM B KOHKPETHBIX T€OMETPHUECKHX 3ajladax, TE€M CcaMbIM JaeTcs
MpecTaBjIeHue 00 U3yUEHUU Te€OMETPUUECKUX (QUTYP C TOMOIIBI0 METOJOB ajJreopshl.
2. CoOTHOIICHHUSI MEXKIAY CTOPOHAMM M yIJIaMH TPEeyroJbHUKA
CkansgpHoe npousBeaeHue BeKTOopoB. CMHYC, KOCUHYC U TaHTeHC yriia. TeopemMbl CHHYCOB U



KOCUHYCOB. Pemenue TtpeyroibHUKOB. CKalasipHOE€ TIIPOU3BEACHUE BEKTOPOB U  €ro
MPYMEHEHHE B TEOMETPUUECKHUX 3aJladax.

Ocnosnas Llenv - pa3BUTh YMEHUE YYaAIIUXCS NIPUMEHSATh TPUTOHOMETPUUECKUHN armapaTt npu
peleHnH reoMeTpudecknx 3anaad. CHHyc B KocuHyc Jio6oro yraa ot 0° mo 180° BBomsTcs ¢
MOMOIIBIO €IMHUYHON MNOJYOKPY>KHOCTH, JIOKA3BIBAIOTCSI TEOPEMBbI CUHYCOB U KOCHUHYCOB U
BBIBOJIUTCS elle oJHa ¢dopMmyia IJIOMAAd TpeyrojibHuKa (MOJIOBUHA IMPOU3BEICHUS ABYX
CTOPOH Ha CHHYC YyIJla MEXJy HHUMH). ODTOT amnmnapar OPUMEHSETCS K pPEIISHUIO
TpeyroiabHUKOB. CKaJIsIpHOE MPOU3BEJIEHUE BEKTOPOB BBOJAUTCS KaK B (pu3uke (IpOU3BEICHUE
JUIMH BEKTOPOB Ha KOCHHYC yrjla MEXAy HUMH). PaccmaTpuBaroTCsi CBOMCTBA CKaJIIPHOTO
MPOU3BEJACHUS UM €ro NOpPUMEHEHHE MpU pElUICeHUH TeoMeTpuueckux 3agad. OcHOBHOe
BHUMaHHWE CJEeAyeT YACJIUTh  BBIPAOOTKE MOPOYHBIX HABBIKOB B  NPUMEHCHUM
TPUTOHOMETPHUUECKOTO arnapara npyu peieHuu reOMeTPUIECKUX 3a]1a4.

3. InuHa OKPYKHOCTHU M ILVIOIIAAb Kpyra

[IpaBunbHbIE  MHOIOYroiabHUKH.  OKpYy’>KHOCTH, OIHKMCaHHasT  OKOJIO  OPaBUIBLHOIO
MHOTOYTOJIbHUKA U BOUCaHHasi B Hero. [locTpoeHue npaBuIIbHBIX MHOT OYTOJIBHUKOB. JinHa
okpy>xxHocTtu. [lnomane kpyra.

Ocnoenas Llensv - paclIMpUTh 3HAHUE YyYAIIUXCS O MHOTOYIOJIbHUKAaX; PacCMOTPETh IOHSITUSA
JUTUHBI OKPY’>KHOCTH U IUIOLIAJN Kpyra U (GopMyJibl A UX BbIYUCIIEHHUs. B Haudase Tembl
JTaeTCs ONpEJIeJICHUEe MNPAaBHUJIBHOTO MHOTOYTOJBHHKA M PACcCMaTPHUBAIOTCA TEOPEMBI 00
OKPYKHOCTSIX, OIIMCAHHOW OKOJIO MPaBUJILHOIO MHOI'OYTOJIBHHMKA M BIHMCaHHOW B Hero. C
MIOMOIILIO OIMCAHHOW OKPY>XHOCTH PEIIAIOTCS 3aJadyd O MNOCTPOCHUU MNPABUIILHOTO
LHIECTUYTOJIbHUKA W TIPaBUJIBHOTO 2 N -yroJIbHUKA, €CIIM JaH NPaBWJIbHBINA N-yTrOJIbHHUK.
DopMyJibl, BhIpAXKAIONIUE CTOPOHY IPABMIIBHOTO MHOTOYTOJbHHUKA U PAJINYC BIIMCAHHOW B
HEro OKPY>KHOCTH 4YE€pe3 paJuyC OIMCAHHOUW OKPY>KHOCTH, HCIIONB3YIOTCS IIPU BBIBOJIC
bopmynn naWHBI OKPY>KHOCTH MW IUIOIIAAM Kpyra. BbpIBOJ onupaeTcs Ha HHTYUTHBHOE
MpeACTaBIICHUE O Mpejiesie: NP HEOTPaHUYEHHOM YBEIIMYEHUH YHCIIa CTOPOH IPaBUIBHOTO
MHOTOYTOJIbHUKA, BIOUCAHHOTO B OKPYXHOCTb, €r0 IEPUMETP CTPEMUTCS K IJIHUHE DTOU
OKPY’KHOCTH, a IJIOMAAb - K IJIOIIAJIN KpyTra, OrpPaHUYEHHOT'O OKPY>XHOCTBIO.

4. JIBMKeHUsI

Otob6pakeHue 1IocKocTU Ha ceOs. [lonsaTue nBmxkenus. OceBas U LEHTpaIbHass CHMMETPHUH.
[TapannenpsHslii iepeHoc. [loBopoT. HanoxxeHust 1 ABM>XKEHUS.

Ocnoenasa [lenv - MO3HAKOMHUTH Yy4YalllUXCS C TOHSITHEM JBUKEHHS M €r0 CBOWCTBaMH, C
OCHOBHBIMH BHJAMHU JBHXKCHHM, CO B3aMMOOTHOIICHHUSIMU HAJIOXKECHUN ¢ JIBHKCHUH.
JIBI>KeHHE TIIIOCKOCTH BBOJUTCSA KaK OTOOpa)kKeHHE TIUJIOCKOCTH Ha ceOsl, COXpaHsIolee
paccrosinue Mexay Touykamu. [Ipu paccMoTpeHUM BUIOB JIBMXKEHUHW OCHOBHOE BHHMAaHUE
yAENSIETCS MOCTPOCHUIO 00pa30B TOYEK, MPSIMBIX, OTPE3KOB, TPEYTrOJILHUKOB TIPU OCEBOU U
IEHTPAJILHOW CUMMETPHUSIX, MapajlieIbHOM IepeHoce, nmoBopore. Ha radpdexTHhIX pumMepax
MOKa3bIBA€TCs IPUMEHEHUE IBUKEHHUM IIPpU PEIIEHMHM TIeOMEeTpUYecKuX 3ajnad. lloHsaTue
HAJIO)KEHUsI OTHOCHUTCSI B JITAHHOM KypC€ K YHMCJIY OCHOBHBIX MOHSATHUH. J[OKa3bIBaeTcs, 4TO
MMOHSITHSI HAJIOXKEHUS U IBMKCHHUS SIBIISIFOTCSI DKBUBAJICHTHBIMU: JTIOO0OE HAIOXKECHUE SIBISICTCS
JIBUPKEHUEM IUIOCKOCTH U oOpaTHO. M3yueHue noka3aTesbCcTBa HE SIBIISIETCSA 00s13aTEJIbHBIM,
OJTHAKO CJIEIYET paCCMOTPETh CBA3b MOHATUUN HAJTOXKEHUS U JIBUYKECHUSI.

5. O0 akcuomax reoMeTpum

Becena 00 akcuoMmax 1o reOMeTpHUH.

Ocnoenas Ilenv - nath OoJiee TiIyOOKOE MPEACTaBIEHHE O CUCTEME aKCUOM IUIaHUMETPHUH U
aKCMOMaTUYECKOM MeTojie. B naHHOW Teme paccKa3bIBaeTCsl O pa3IMYHbIX CUCTEMaX aKCHUOM
T€OMETPHHU, B YACTHOCTH O PA3JIMUYHBIX CIOCO0aX BBEJICHUS MMOHATHS paBEHCTBA QUTYD.

6. [ToBTopenue. Pemenue 3aaau
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% g § Jara
e Conep:xaHue yueOHOIo MaTepuasa = g 1o MJIaHy no
! é 2 dakry
Ypoxu BBOTHOTO MOBTOPEHUSA 2
1 BBonHoe nmoBTOpeHue 1
2 | IloBropenue. Pemenue 3amau 1
I'maBa IX. BekTopbl 12
3 | IlonsiTHe BekTopa 1
4 | OTknagpIBaHUE BEKTOPA OT JAHHOW TOUKHU 1
5 | CymmMma ABYX BEKTOPOB 1
6 | CyMMa HECKOJIIBKHX BEKTOPOB 1
7 | Beruntanue BEKTOpOB 1
8 | Pemenwue 3agau o teme: «CIOKEHHE U BHIYUTAHHE BEKTOPOBY 1
9 | YMHOXEHHEe BEKTOpa Ha YHCIIO 1
10 | YMHOXeHHe BEeKTOpa Ha YUCIIO 1
11 | [IpumeHeHHE BEKTOPOB K PEIICHUIO 3a/1a4 1
12 | CpenHsis TUHHS TpaNCIIAH 1
13 | Pemenue 3aga4 o teme «BekTopsn» 1
14 | KonrpomnbHas paborta no reme «BekTopbi» 1
I'maBa X. MeTtoa koopauHaTt 10
15 AKP. PHO. Pa3noxeHune BekTOpa 1o IByM HEKOJIIMHEAPHBIM 1
BEKTOpam
16 | KoopauHAaThl BEKTOpa 1
17 | Ilpocreiimue 3a1a4u B KOOPAUHATAX 1
18 | Ilpocreiimue 3a1a4u B KOOPAUHATAX 1




19 | Pemenue 3amau MeTOI0M KOOPAMHAT 1
20 | YpaBHeHUE OKPY)KHOCTH 1
21 | YpaBHeHue npsmoun 1
22 | YpaBHEHHE OKPY)KHOCTH U NpsMOK. Perenue 3amau 1
23 | YpOoK moAroTOBKU K KOHTPOJIBHOM padboTte 1
24 | KontponbHas paboTa mo Teme: «MeTo1 KOOpAHuHATY 1
I'maBa XI. CooTHOLIEHNSI MeKAY CTOPOHAMM M YIJIAMH 14
Tpeyrojibuuka. CkajsipHoe nNpou3BeeHNe BEKTOPOB
25 | AKP. PHO. Cunyc, KOCUHYC ¥ TaHT€HC yTJia 1
26 | CuHyc, KOCUHYC U TaHT€HC yIIia 1
27 | CuHyc, KOCUHYC U TaHT€HC yIJia 1
28 | Teopema o momaaN TPEYroJbHUKA 1
29 | TeopeMbl CHHYCOB M KOCHHYCOB 1
30 | Pemenue TpeyroabHUKOB 1
31 | Pemenue TpeyroiabHIUKOB 1
32 | 3mepurtenbHble paboThI 1
33 O060011eHHbIH ypok 110 TeMe «COOTHOLIEHHE MEXIY CTOPOHAMU U 1
yrIaMH TPEYTOJIbHUKA»
34 | CraysipHOE MTPOU3BEICHNE BEKTOPOB 1
35 | CkaysipHOE MTPOU3BEICHNE B KOOPAMHATAX 1
36 ITpumMeHeHMe CKaNIpHOro NPOU3BEAECHUS BEKTOPOB P PEIICHUN 1
3aaq
37 | Pemenue 3anau. [ToaroroBka Kk KOHTPOIBHOM paboTe 1
38 Kontponbnas padota no teme: «COOTHOIIIEHNE MEXKYy CTOPOHAMHU 1
U yriamu TpeyroyibHuka. CKauspHoe pou3Be/IeHHEe BEKTOPOBY
I'nasa Xll. limHa okpyKHOCTH U IUIOIIAAL KPyra 12
39 | AKP. PHO. ITpaBwibHBII MHOTOYTOJBHUK 1
40 OKpy>XHOCTb, OIMCaHHAsl OKOJIO MPABHUIIBHOTO MHOTOYTOJIbHUKA U 1
BITMCAHHAs B TIPABMUIIBHBI MHOTOYTOJIEHUK
a1 @®opMyITBI JUTsT BEIYUCIICHUS TIOMIAN TIPAaBUIIEHOTO 1

MHOT'OYT'OJIbHUKA, €r0 CTOPOHLBI U paanyca BIIMCaHHOM




OKPYKHOCTH

42 | Pemenue 3aga4 1o teme: «lIpaBUiIbHBIA MHOTOYTOJIBLHHK

43 | JlnHa OKPY>KHOCTH

44 | JInuHa oKpy>KHOCTH. PereHue 3amaq

45 | IInomaae Kpyra u KpyroBoro cekropa

46 | Ilmomanap Kpyra u KpyroBoro cexropa. Pemenue 3anaq

47 | O6o06mmenue no teme «JlnuHa okpyxHoctu. Ilmomane Kkpyra»

48 | Pemenue 3agau no Teme «JlJinHa OKPYKHOCTH U TUIOIIA/Ab KPYTra»

49 | IloaroToBKa K KOHTPOJIBHOM padboTe

50 KonTponbHas padota no teme «JlimHa OKpy>KHOCTH U IUIOIIA/b
Kpyra»
I'nasa XIII. IBn:kenus

51 | AKP. PHO. Ilonstre nBuxenus

52 | CoiicTBa IBHKCHUN

53 Pemenue 3anau no teme «Ilonstue aprxenus. OceBas u
HEHTPAJIbHAS] CHMMETPHUI

54 | TlapamienbHbIi epeHoc

55 | [ToBopor

56 | Pemenwne 3amau o teme «llapamrensHbiii nepenoc. [ToBopoT»

57 | Pemenue 3a1a4 1o teme «/[BrxkeHMs»

58 | IloaroroBka K KOHTPOJIbHOM paboTe Mo TeMe «JIBIKEeHUs»

59 | KonrtpoabHas padora no teme «/{BuseHus»
IToBTOpPEHME

60 | O6 akcHoMax TUITAHUMETPHH

61 IToBropenue. HauanbHble reOMETpHUUECKUE CBECHHUS.
[TapannensHble npsMbIe

62 | [loBropenue. TpeyroabHUKH

63 | [loBropenue. TpeyroabHUKH




64 | I[ToBropenue. OKpy>KHOCTh 1
65 | [loBTOpenue. YeThIpexyroabHUKH 1
66 | [loBTOopenue. MHOTOYTrOJbHUKI 1
67 | [loBropenue. Bektopsl. Meroa koopauHat. J{BrokeHus 1
68 | UToromsasi KOHTpOJIbLHAsA padoTa 1

AunakTudyeckoe U MeToAMYeCcKoe obecneueHue 00pa3oBaTeIbHOIO Mpouecca
Y4yeOHas nporpamma
1. [TpumepHas mporpamMmma OCHOBHOTO 001ero oopa3zoBaHus mo Mmatemaruke. COOPHUK HOPMATHBHBIX
nokymeHToB. Matematuka/ coct. D.J1.JInenpos, A.I'. Apkanbe M.: [Ipoda, 2007
2. IIporpammsl o01ieoOpa3oBatenbHbIX yupexaeHuil. ['eomerpust 7-9 knacc. CocTaBUTENb:
T.A.bypmuctposa M. I[Ipocsemenue, 2015
Y4yeOHuk
['eometpus 7-9 Yuebuuk amns obuieodpazoBarenbHbix yupexaenuid/ JI.C. Atanacs u ap. M.
[Ipocsemienue, 20151
Y4eOHble mOCOOUS IS yHALIUXCS
1. 3uB B.I'. 'eomerpus. Aunakruueckue marepuaisl. 9 xinacc /b.I°. 3uB. M.: IIpocBenienue, 2011
2. bpaguc B.M. Yetbipex3naunble MareMatnueckue Tadbmunbl./ B.M. bpaauc. M.: [poda, 2010
MeToan4yeckue nocoOus 1Jil y4uTe st
1. U3yuenue reometpuu B 7-9 kiaccax. [locobue g yunreneii 001ieo0pa3zoBaTeNbHbIX yUpEKICHHI./
JI.C. Aranacsn u n1p M. IIpocsenienue, 2010
2. 3uB B.I'. T'eomerpus. {unaktuueckue matepuaibl. 9 kinace / B.I'. 3u. M.: [Ipocsemienue/
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