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Ilnanupyemble pe3yabTaThl OCBOEHHS FreOMeTpUM B 9 Kiiacce

B pesynbrare u3ydeHus JAHHOTO Kypca yJaluecs JOKHBl yMETh/3HATh:

3HaTh OIpeeIICHUS BEKTOPA U PaBHBIX BEKTOPOB; M300paXkaTh U 0003HAYATh BEKTOPHI,
OTKJIa/IbIBaTh OT JAHHOW TOYKU BEKTOP, PaBHbII JaHHOMY; YMETh peIlaTh 3a1a4H.

YMeTb 00BSICHUTH, KaK ONpEeeNsieTcs CyMMa ABYX U 00siee BEKTOPOB; 3HATh 3aKOHBI
CJIO’KEHHSI BEKTOPOB, OIPE/IETICHNE PA3HOCTH JABYX BEKTOPOB; 3HAaTh, KAKOI BEKTOP
Ha3bIBAETCS IPOTUBOIOJIOKHBIM JAHHOMY; YMETb CTPOMTh CyMMY JBYX U OoJiee
JAHHBIX BEKTOPOB, IOJB3YSICh MpaBUIaMH TPEYTOJbHUKA, TApauIEIOrpaMma,
MHOT'OYTI'OJIbHUKA, CTPOUTH PA3HOCTb JIBYX JaHHBIX BEKTOPOB; YMETh PELIaTh 3aauu.

3HaTh, KAKOW BEKTOP Ha3bIBAETCS IIPOU3BEIEHUEM BEKTOPA HA YNCIIO; YMETh
(GbopMynMpOBaTh CBONCTBA YMHOKEHHUSI BEKTOpA HA YUCIIO; 3HATh, KAKOH OTpe30K
HA3bIBACTCS CpelHEH TMHUEN Tpaneuu; yMeTb (OpPMYINPOBaTh U JOKAa3bIBATh TEOPEMY
O CpellHel JIMHUY TPaNeluu; yMETh pelaTh 3aauu.

3HaTh GOPMYIHUPOBKH U JI0KA3aTEIILCTBA JIEMMBI O KOJUTMHEAPHBIX BEKTOPAX M TEOPEMBI
0 pa3JI0KEHUH BEKTOpA IO ABYM HEKOJUIMHEAPHBIM BEKTOpaM, IpaBUiia IeHCTBUN Hal
BEKTOPaMH C 33JJaHHBIMU KOOpJUHATaMH; YMETh pellaTh 3a/1a4yu.

3HaTh M YMETh BBIBOAUTH (POPMYITBI KOOPJMHAT BEKTOPA Yepe3 KOOPAUHATHI €ro KOHIA U
Hayasa, KOOpJIUHAT CePeUHbI OTPE3Ka, AJIMHBI BEKTOPA U PACCTOSHHS MEXY JBYMs
TOYKaMH; YMETh peliaTh 3a1a4u.

3HaTh U YMETh BBIBOJIUTH YPABHEHUS OKPYKHOCTHU U NMPSAMOIl; yMETh CTPOUTD
OKPY>KHOCTH U IIPsSIMbIe, 3aJJaHHbIE YPAaBHEHUSIMH; YMETh pellaTh 3a/1auu.

3HaTh, KaK BBOJAATCS CUHYC, KOCUHYC U TaHreHc yriioB oT 0° no 180°; ymeTh noKa3bIBaTh
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO; 3HATh (POPMYJIbI [ BBIUUCIICHUS
KOOpJAWHAT TOYKH; YMETh pellaTh 3a1auu.

3HaTh U YMETh JJOKa3bIBaTh TEOPEMY O IUIOIIAU TPEYTrOJIbHUKA, TEOPEMbI CHHYCOB U
KOCHUHYCOB; YMETb PEIlIaTh 3aJauH.

YMeTb 00BSCHUTB, YTO TAKOE YTOJI MEX/ly BEKTOpPaMU; 3HATh ONpe/IEICHNE CKAJIIPHOTO
IIPOU3BENECHNS BEKTOPOB, YCJIOBHE NEPIEHIUKYJISIPHOCTH HEHYJIEBBIX BEKTOPOB,
BBIPAKEHUE CKAJIPHOIO IIPOU3BENEHUS B KOOPAMHATAX M €ro CBOICTBA; yMETh pelIaTh
3a/1a4H.

3HaTh ONpPEEIICHNE IPABUIIBHOTO MHOTOYTOJIBHUKA; 3HaTh U YMETh JI0Ka3bIBaTh
TeopeMbl 00 OKPYKHOCTH, OITMCAHHOM OKOJIO MPABUIBHOIO MHOTOYTIOJIbHUKA, U
OKPY>KHOCTH, BIIMCAHHOM B NpaBWJIbHBIH MHOT'OYTI'OJBHHK; 3HaTh (POPMYJIBI IS
BBIYHCIIEHUS YIJIa, IUIOIAJU U CTOPOHBI IPaBUJIBHOTO MHOTOYTOJIBHUKA U pajnyca
BIINCAHHOM B HET'O OKPYXHOCTHU; YMETh UX BBIBECTU U MPUMEHSATH IPU PELLIEHUH 3a/1a4.

3Hatb POPMYIIBI JITMHBI OKPYKHOCTH U YT OKPYKHOCTH, IUTIOIAAN KPyTra U KpyroBOTO
CEKTOpa; yMETh IPUMEHSTDH UX IIPU PELICHUH 3a1a4.

YMeTb 00BSICHUTB, YTO TAKOE OTOOPa)KEHHE TUIOCKOCTH Ha ce0sl; 3HaTh ONpeeIeHue
JBUKEHMSI INIOCKOCTH; YMETh JJOKa3bIBaTh, YTO OCEBAs U LIEHTPAJIbHAsi CUMMETPUU
SBJISIIOTCS IBUKEHUSMH U YTO NPH JIBUKEHUU OTPE30K 0TOOpakaeTcs Ha OTPE30K, a
TPEYrOJIbHUK — HAa PaBHBIA €My TPEYrOJIbHUK; YMETh PEIIATh 3aa4H.

YMeTb 00BSCHUTB, YTO TaKOE MapallIeIbHbIN EPEeHOC U TOBOPOT; 10Ka3bIBATh, YTO
MapaJUIEIbHBIN IEPEHOC U IOBOPOT SIBJISIFOTCS ABHKEHUSIMU IJIOCKOCTH; YMETh pellaTh
3a/1a4H.



e lMeTh mpeacTaBieHUS O MPOCTEHIINX MHOTOTPaHHHKAX, TellaX W MOBEPXHOCTAX B
MIPOCTPAHCTBE; 3HATh (POPMYIIBI AJIsl BEIUMCIICHHUS IJIOMIAACH MOBEPXHOCTEN U 00BEMOB
TeNl.

Conep:xxaHue Kypca reoMeTpuu
I. Bextopsl. Meton koopaunar. (18 4.)
[Tonsitue BekTopa. PaBeHcTBO BekTOpOB. C10KEHUE U BBIUYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpPA Ha 4yKcio. Pa3nojkeHne BekTopa 1o IByM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTs!
BekTopa. [Ipocreiimue 3anaun B KoopauHaTax. Y paBHEHUS OKPY>KHOCTH U IIPSMOIA.
[IpuMeHeHre BEKTOPOB U KOOPJIMHAT MIPU PELIECHUH 3a/1a4.
II. CooTHOMIEHNS MEXTY CTOPOHAMU U yIJIaMU TPEYTrOJbHHUKA.
CxkanspHoe npousBeieHne BeKTopoB. (11 4.)
CuHyc, KOCUHYC M TaHT€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. Perienne TpeyrojbHUKOB.
CkansipHO€ MTPOU3BEACHNUE BEKTOPOB U €r0 IPUMEHEHNE B TEOMETPUUECKHX 3a]a4ax.
III. Jlnuna okpy>KHOCTH U TIomaas kpyra. (12 4.)
[TpaBuiibHbIE MHOTOYrOJbHUKHU. OKPYXHOCTH, OIMCAHHAs OKOJIO MPaBUIbLHOTO
MHOIOYIrOJIbHUKA U BIMCaHHas B Hero. [locTpoeHne npaBMIIbHBIX MHOTOYTOJIbHUKOB. J[TuHa
okpyxHocTu. [Inomans kpyra.
IV. JIpmwxkenus. (8 4.)
OTtoOpaskenue miockoctu Ha ceds. [Tonstue nmxenus. OceBas U HEHTpaIbHAs CHMMETPHH.
[Tapannensubiii nepenoc. [loBopot. Hanoxenus u 1BuxeHus.
V. 06 akcuomax reomerpui. (2 4.)
becena 06 akcromax reomeTpuu
V1. HayanbHble CBEeJIEHUs U3 CTEPEOMETpHU. (8 4.)
[Ipenmer crepeoMerpun. I'eomerpuyeckue Tena W MOBEPXHOCTH. MHOTOTpaHHUKHU: MPU3MA,
napajuiesenunen, nupamuaa, GopMylibl Ui BBIYUCIEHUS X 00beMOB. Tena u moBepXHOCTH
BpallleHNs: HWINHAP, KOHYC,cdepa, map, GopMyIbl JUIsl BHIUUCIEHUS UX IUIoLaiei
MOBEPXHOCTEH U 00BEMOB.
[ToBTOpenue. Pemenue 3anay. (9 4.)
IlepeyeHb HCO/Ib3YyeMOro Y4eOHO-METOANYECKOI0 KOMILJIEKTA:
1. ITporpammel o reometpun ais 7 — 9 knacca. Aprop JI.C. AranacsH.
2. JI.C. AranacsH. 'eometpust 7 — 9. YueOHUK.
3. JI.C. Atanacss. ['eomerpus. PaGouas rerpans ais 9 knacca. [locobue s ygammxcs
0011e00pa30BaTEIbHBIX YUPEKACHUM.
4. MenbpaukoBa H.b. TemaTnueckuiit KOHTpOJIb 110 T€OMETPUU. 9 Ki1acc.
5. T.M. Mumenko. A.Jl. biunkos. ['eomerpust. TemaTnueckue TecTsl. 9 Kiacc.
6. A.I1. Epmoa, B.B. T'ono6opoasko, A.C. EpmoBa. Anredpa. I'eometpus 9. CamocTosITenbHbIE
U KOHTPOJIbHBIE PAOOTHI.
7. J1.C. Atanacsu u ap. U3yuenue reomerpuu B 7 — 9 kiaccax.

KanengapHo-teMaTuuyeckoe IjiaHupoOBaHKe MO KypPCy
«I'eomeTpus»» B 9 ki1acce (2 yaca B HejeJ10, 68 yacos 3a ron)

Howmep | [lara Tema ypoka dopma

ypoKa | IpOBeIeHUs ypOKa/Te1. TEXHOJIOT U

1 IToBTOpEHUE. YPpOK IOBTOpEHHUS U
000611eHne

2 [ToBTOpEeHwUe. VYpok noBTropeHus u




00001enne

3 ITonsiTe BekTOpA. YPOK u3y4eHuss HOBOro
marepuaia
4 [TousiTue BekTOpAa. VYpok 3akpenieHue
U3y4EHHOI 0
5 Cl0’)keHHE U BBIYUTAHUE BEKTOPOB. KoMOnHUpOBaHHBII
6 CrnoxeHue U BBIYUTaHUE BEKTOPOB. KomOunupoBaHHbIiI
7 CrnoxeHue U BBIYUTaHUE BEKTOPOB. KomOunupoBaHHbIi
8 CrnoxeHue ¥ BbIYUTaHUE BEKTOPOB. Yok 3akpernieHue
U3y4EHHOI 0
9 YMHOXKEHHEe BEKTOpa Ha YUCIIO. VYpok u3yyeHus HOBOTrO
ITprMeHeHHnEe BEKTOPOB K PELLICHUIO marepuasia
3ajad.
10 YMHOKEHUE BEKTOPA HA YUCIIO. VYpok 3akperieHue
[TpuMeHeHne BEKTOPOB K PEIICHHUIO U3y4EeHHOTO
3aja4
11 YMHOkKEHUE BEKTOpa Ha YUCIIO. KomOunMpoBaHHBIT
[TprMeHeHHnEe BEKTOPOB K PELICHUIO
3aja4
12 YMHOXK€eHHE BEKTOpa Ha YHCIIO. KomM6unupoBaHHbIii
[TpuMeHeHne BEKTOPOB K PEIICHHIO
3ama4
13 Pemenue 3amau. YPOK OBTOPEHUS U
00061eHne
14 Konrtponsnas padora Ne 1. Ypok konTpons 3YH
yUaIIAXCS
15 Koopaunatsl BekTopa. YPpok u3y4eHuss HOBOro
marepuasa
16 Koopaunats! BekTOpa. KomOunupoBaHHbIH
17 [Tpocreiinme 3a1auu B KOOpAMHATAX. KomOunupoBaHHbIH
18 [Tpocreiimme 3a1auu B KOOpAMHATAX. VYpok 3akpernieHue
U3y4EeHHOTO
19 [Ipocreiimue 3a7a4m B KOOpAMHATAX. VYpok 3akpenieHue
U3y4EeHHOTO
20 YpaBHEHUS OKPYKHOCTH U IIPSIMOH. KomOunupoBaHHbIH
21 YpaBHEHUS OKPYKHOCTH U IIPSIMOH. KomOunupoBaHHbIH
22 YpaBHEHUS OKPYKHOCTH U MIPSIMOH. VYpok 3akpernienue
M3Y4EeHHOTO
23 Pemrenue 3amau. Ypok noBTOpeHUs U
00001eHne
24 KonrtponsHas padora Ne 2. Ypok konTpons 3YH
y4aIuxcs
25 CuHyc, KOCUHYC, TAaHT€HC yTJIa. VYPpok u3ydeHust HOBOTO
MaTepuaa
26 Cunyc, KOCHHYC, TAHT€HC YTJIa. KomOuHMpOBaHHBII




27

CuHyc, KOCUHYC, TAHT€HC yIJIa.

Ypok 3akperuieHue

U3y4EeHHOTO
28 CooTHOIIEHUST MEKY CTOPOHAMHU U KomOunupoBaHHbIi
yrJIaMu
TPEyroJbHUKA.
29 COOTHOIICHHST MEXTy CTOPOHAMH U COOTHOILICHUS MEXKITY
yrJIaMu CTOPOHAMH U YTJIaMHU
TPEyroJbHUKA. TPEYroJbHUKA.
30 CooTHOIIEHUSI MEKY CTOPOHAMHU U Yok 3akpernieHue
yriamu U3y4EHHOTO
TPEyroJbHUKA
31 COOTHOIIICHHS MEXKTy CTOPOHAMH U KoMOnHUpOBaHHBII
yrJIaMu
TPEYyroJIbHUKA.
32 CooTHOIIEHUST MEXIY CTOPOHAMHU U KomOunnpoBaHHbII
yrJlaMu
TPEyroJbHUKA.
33 COOTHOILICHHST MKy CTOPOHAMH U Yok 3akperieHue
yriIaMu U3y4EHHOT'O
TPEyroJIbHUKA.
34 CkansipHO€ NpOU3BEAECHUE BEKTOPOB KomM6unupoBaHHbIii
35 CkansipHO€ NMPOU3BEAECHNUE BEKTOPOB KomM6unupoBaHHbIii
36 CkaysipHOE MTPOU3BEICHUE BEKTOPOB Ypok 3akperieHne
U3y4EHHOT O
37 Pemenue 3anay. Ypok nosropeHus u
000611eHne
38 KonTponbrast padorta Ne 3. Ypok konTpoas 3YH
yUaIIAXCSI
39 [TpaBuIbHBIE MHOTOYTOJIBHUKA VYpox u3ydeHuss HOBOTO
marepuasia
40 ITpaBHIIbHBIE MHOTOYTOJIBHUKH KomOunupoBaHHbIH
41 ITpaBHIIbHBIE MHOTOYTOJIBHUKH KomOunupoBaHHbIH
42 IIpaBuIBHBIE MHOTOYTOJIBHUKH KomM6unmnpoBaHHbIii
43 JInHa OKpY>KHOCTH M IIJIOIIAb Kpyra KomM6unmpoBaHHbIit
44 JlinHa OKpY>KHOCTH M IJIOLIAb Kpyra | YPOK 3aKperjieHne
U3y4E€HHOT O
45 JlinHa oKpyKHOCTH U miioaas kpyra | KomOuHMpoBaHHBIM
46 JlnmuHa OKpYXHOCTH U IUIOIAJb Kpyra VYpok 3akpernieHue
M3Y4EeHHOTO
47 Pemenue 3agauy. VYpok 3akpernieHue
U3y4EeHHOTO
48 Pewrenue 3anau. VYpoxk 3akpernienue
U3y4E€HHOTO
49 Pemrenue 3amau. Ypok noBTOpEeHHS U

000011IEHE




50 Konrtponsnas padora Ne 4. Ypok konTpons 3YH
yUaIuxcs

o1 IlonsiTHe NBUKEHHUS. YPOK u3y4eHus: HOBOro
marepuasia

52 [TousaTHe NBUKEHUSL. KoMOnHUpOBaHHBII

53 [TonsiTHe TBUKEHUS. VYpok 3aKperuieHne
U3y4EHHOTO

o4 [TapanienpHbli IEPEHOC U IOBOPOT. KomOunupoBaHHbIi

55 [TapanienpHBblil IEPEHOC U IOBOPOT. KomOunupoBaHHbIi

56 [TapannenpHbIN IEPEHOC U TOBOPOT. VYpok 3akpenieHue
U3y4EHHOI O

57 Pemenue 3amay. VYpok 3aKkperieHne
U3y4EeHHOTO

58 Pemenne 3anay. VYpok 3aKkperuieHue
U3y4EeHHOTO

59 Pemenue 3amay. YPpOK OBTOPEHUS U
000011IEHNE

60 KonTponbnas padota No5 VYpok kouTposs 3YH
yUaIIuXCS

61 IToBrOopenue. Pemenne 3anau. YPpok u3y4eHuss HOBOro
marepuasia

62 [ToBTOopenue. Pemenue 3amay. YPpOk NOBTOPEHUS U
000011IEHNE

63 IToBropenue. Pemenue 3anau. YpOK OBTOpEHU U
00001eHne

64 IToBrOopenue. Pemenne 3amau. YPpOk NOBTOPEHHUS U
00001eHne

65 IToBropenue. Pemenue 3anau. YpOK OBTOpEHU U
000611eHne

66 IToBropenue. Pemenue 3anau. YPpOK NOBTOpEHHUS U
000611eHne

66 [ToBTrOopenue. Pemenue 3amauy. Ypok noBTOpeHHs U
00001eHne

68 KonrtponsHas pabora Ne6 (utoropasi) B | YpOK MOBTOPEHUS U

BUAC TCCTA.

00001enne
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