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PABOYASA TPOT'PAMMA
10 TeoMeTpuH 9 Kitacc

IHHOACHUTEJIBHASA 3AIIMCKA

B kypce reomerpun 9 kiaacca 00ydaroiuecs y4arcsl BBIIOJIHATH ACHCTBHS HaJ BEKTOPAMH Kak
HaHpaBHCHHBIMI/I OTpeSKaMI/I, YTO BaAXXHO HOJd HpI/IMeHeHI/ISI BeKTOpOB B (bHSI/IKe; 3HAKOMIATCA C
UCIIOIb30BAHUEM BEKTOPOB M METOJA KOOPAMHAT IIPU PEIICHHH MCOMETPUYECKHX 3ajad; pa3BHBACTCS
yMEHHE OOyYaromMXCsl TMPUMEHSTh TPUTOHOMETPHUUYECKUH ammapar NpH PEUICHHH T'€OMETPHUECKUX
3aja4; PaCIIUPSCTCS 3HAHWEC OOYYAIONIMXCS O MHOTOYrOJIbHUKAX; PACCMATPUBAIOTCS MOHATHS JUTHHBI
OKPY)KHOCTH M IUIOIAAM Kpyra ¥ (GOpMynbl Ui MX BBIYHCICHHS, 3HAKOMSTCS OOydaromuecs ¢
[IOHATUEM JIBH)KEHHS M €r0 CBOMCTBAMH, C OCHOBHBIMH BUIAMHU IBH)KEHHH, CO B3aUMOOTHOIIECHUSAMHU
HaJIOKEHUH U JBMKEHUN; Naércst Oonee riiyOOKOe MpEeCTaBIEHUE O CUCTEME aKCUOM IUITAHUMETPUU U
AKCHOMATHYECKOM METOJIE; TaéTCs HadallbHOE MPEACTaBICHUE TeaX M MOBEPXHOCTIX B IPOCTPAHCTBE;
3HAKOMSTCA OOYYarolIuecss C OCHOBHBIMU (OpMYJIaMu JIJIsi BBIYMCIICHUS TUIOMIACH; TOBEPXHOCTEH U
00BHEMOB TEII.

MecTto npeamera B 0a3UCHOM y4eOHOM IJIaHe
CornacHo ¢denepanpHoMy Oa3uCHOMY yueOHOMY IUIaHY Ha M3Y4YeHHE reoMeTpuu B 9 kiacce
OTBOJIUTCS] HE MeHee 68 yacoB U3 pacyera 2 4 B HEJIEINIO.
KonnuecTBo yueOHBIX YacoB:
B rox — 68 yacos (2 yaca B Hejielnmto, Bcero 68 4acoB)
B tom umcie:
KontponsHbIx pador - 4
PesepBHoe Bpems - 2 4.

H3ydeHne reoMeTpu B 9 Kj1acce HAIIPABICHO HA JOCTHKEHHUE CIEAYIOIINX
ne.Jei:

* OBJIQJICHUE CHCTEMOM MaTeMaTHMYeCKUX 3HAHUW M YMEHMUH, HEOOXOAMMBIX i NPUMEHEHUs B
MPAaKTUYECKOH JIeATENbHOCTH, U3YUEHHs] CMEXHBIX AUCIUILINH, TPOA0IKEHU 00pa30BaHus;

* UHTEJUIEKTyaJbHOE pa3BUTHE, (HOPMUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOIUMBIX YENIOBEKY MJIst
MOJTHOILICHHOH XKM3HU B COBPEMEHHOM OOILIECTBE: SICHOCTh M TOYHOCTh MBICIH, KPUTUYHOCTH MBIIUICHUS,
UHTYWLUS, JIOTMYECKOE MBIIIICHUE, DJJIEMEHTBl aAJITOPUTMUYECKOM KyJIbTYPBI, ITPOCTPAHCTBEHHBIX
NPECTaBICHHIA, CTIOCOOHOCTD K MPEOI0JICHHIO TPYAHOCTEH;

* (hopMupoBaHME MPEICTABICHUN 00 HIEAX U METO/IaX MaTEMAaTUKU KaK YHUBEPCAJIbHOI'O sI3bIKa HAYKH
U TEXHUKHU, CPEACTBA MOJIEIUPOBAHUS SIBJIICHUN U IIPOLIECCOB;

* BOCHHMTAaHUE KYJIbTYpbl JIMYHOCTH, OTHOIIEHUS K MaTeMaTHKE KaK K 4acTH OOIIeYesIOBEeYeCKOH
KYJIbTYpBbI, IOHUMaHUE 3HAYUMOCTU MaTEMATUKHU U1l HAYYHO-TEXHUUYECKOI0 Iporpecca.

O61ey4YeOHbIe yMEeHUsI, HABBIKU M CIOCOOBI AeSTEIbHOCTH

B xome ocBoeHHsi conepKaHHS TEOMETPUYECKOTO OOpa3oBaHHs YUYaIllUecs OBJIAJICBAIOT
pa3zHO0Opa3HBIMH CIIOCOOAMU IEATEIIEHOCTH, IPUOOPETAIOT M COBEPLICHCTBYIOT OIIBIT:

MOCTPOCHHSI U MCCIICJOBAHUSI MaTEMAaTHYECKIX MOJEJICH Il ONMCAHUS M PEIICHUS TPUKIIaIHBIX
3aJa4, 3aJa4 U3 CMCXHBIX JUCIHMIIINH,

BBITTOJIHEHHSI U CAMOCTOSATEIIBHOTO COCTABJICHHUSI AJITOPUTMUYECKHUX MPEIIMTUCAHUNA ¥ WHCTPYKIIHIA
HA MaTeMaTHYeCKOM MaTepHalie; BBIOIHEHUS PAcUyeTOB MPAKTUYECKOTO XapaKTepa; MCIOIb30BaHUS
MaTeMaTHYeCKuX (POPMYJ M CaMOCTOSITEIPHOTO COCTaBIIeHUs (HOPMYIT HA OCHOBE OOOOIICHHS YaCTHBIX
CIIy4aeB M 9KCIIEPUMEHTA;

CaMOCTOSITEIBHOW pPaboThl ¢ HMCTOYHUKAMH HH(POpManuu, OOOOIICHUS W CHCTEMaTH3AIMH
MOJTy4eHHOW WH(OPMAIIUU, HHTETPUPOBAHUS €€ B IMYHBIH OIIBIT;
MIPOBEJICHUS JIOKA3aTEIIbHBIX PACCYKICHUH, JIOTHYECKOr0 OOOCHOBAHHS BBIBOJOB, pa3IHUCHHS



JIOKa3aHHBIX U HEJOKA3aHHBIX YTBEPXKICHWH, apryMEHTUPOBAHHBIX M AMOLMOHAIBHO YOEAUTEIbHBIX
CYXKJICHUI;

CaMOCTOSITEJIBHON M KOJUIEKTUBHOM JIE€ATEIIbHOCTH, BKIFOUEHUSI CBOUX PE3YJIBTATOB B PE3YJIbTAThI
paboThI TPYNIIBI, COOTHECEHUE CBOETO MHEHHSI C MHEHUEM JIPYTUX YYaCTHHUKOB Y4€OHOrO KOJJICKTHBA U
MHEHHEM aBTOPUTETHBIX HCTOYHUKOB.

Conepxanue Kypca
1. BexTopsl. MeTon koopauHat (18 4)

e Bekrop. JJnuna (Monynb) BekTopa. PaBeHCTBO BEKTOPOB.

e Ormepanuu HaJl BEKTOPaMH: CJIOKEHUE U BRIYUTaHHE BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHUCIIO,
pasnodicenue.

e [IpumeHeHHE BEKTOPOB K PEIICHUIO 33]1a4: CPEIHISA JIMHUS TPAICIUH.

e KoopauHatel BekTopa. Penienre npocTelmmx 3a1ad B KOOpAUHATAX.

o Konmuneapmnwvie sexkmopul. IIpoexyus na oce. Paznosicenue exmopa no KOopOUHaAmHvIM OCAM.

e Vpasuenue npamou u okpyscnocmu.

OcHoBHast HeJb — cPOpMHUPOBATH MOHIATHE BEKTOPAa KaK HAIPaBJIEHHOIO OTpe3Ka, MOKa3aTh
y4daliumcs IPUMEHEHUE BEKTOPA K PEILIEHUIO IPOCTEMINX 3a4ad.

[Ipy w3ydyeHuM JaHHOW TEMbl OCHOBHOE BHHMMAHHE YJEJSETCS BBIOJHEHUIO ONepaluil HaJ
BEKTOpaMH B reoMerpudeckoil ¢opme. IloHsATHE paBeHCTBa BEKTOPOB BBOJUTCS HAa HHTYUTUBHOU
OCHOBE. 3aBeplIaeTcs U3y4eHUE TEMbl 3HAKOMCTBOM C ITOHATHEM KOOPJIMHAT BEKTOPA.

2. CoOoTHOLIEHHMSI MEXIY CTOPOHAMHM W YIJIaMH TpeyrojbHuka. CkajsipHoe Npou3BeleHUe
BEKTOPOB. (25 1)

e (Cunyc, kocuHyc u TaHreHc yriaa ot 0° no 180°; mpuBeneHue k octpoMy yriy. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DPOpMYIbI, CBA3BIBAIOLIME CHUHYC, KOCHUHYC, TaHIEHC,
KOTaHI'€HC OJIHOTO M TOTO )K€ yIJa.

e  @opmyna, BeIpaXkaronias Iiomaab TPEYroJbHUKA Yepe3 IBE CTOPOHBI U YTOJl MEXKAY HUMH.

e TeopemMa KOCMHYCOB M TEOpEMa CHUHYCOB; IPUMEPbl UX IPUMEHEHHUs ISl BBIYMCIICHHS
3JIEMEHTOB TPEYrOJIbHUKA.

e (CkalspHOE NPOU3BEIECHUE BEKTOPOB. YTOJI MEXKAY BEKTOPAMH.

OcHOBHasl 11€J1b — MMO3HAKOMUTH YYaIllUXCsl C OCHOBHBIMHU aJITOPUTMAaMHU PEIIECHUS TPOU3BOIBHBIX

TPEYroJIbHHUKOB.

B mpouecce wusyueHus OaHHOM TEMBbl 3HAHMS YYallUXCsl O TPEYrOJbHUKAX JOMOJIHAIOTCS
CBEJICHMSIMU O METOJAX BBIUMCICHUS AIIEMEHTOB IPOM3BOJBHBIX TPEYrOJbHUKOB, OCHOBAaHHBIX Ha
TEOopeMax CHHYCOB M KOCHHYCOB. Kpome Toro, 3/1ech ke yJaliecst 3HaKOMSTCS e1le ¢ OJHON (opMyIIoif
IUIOIIAAM TpeyroibHUKa. [Ipy 3TOM BOCHIpPOM3BENEHUS OKA3aTENIbCTB 3TUX TEOPEM OT Y4YalUXCs
MOYKHO He TpeOOBaTh.

3. linHa OKPYKHOCTH M TUIomaAb Kpyra (17 u)

e [IpaBuiibHBIE MHOTOYTOJIbHUKH.

e  Bnucaunmvie u onucamnHvle OKPYICHOCIU NPABUTLHO20 MHO20Y20NbHUKA.

e  @DopMyIibl, BEIPAXKAOIINE TIOIIAb IPABUIILHOTO MHOTOYTI'OJIbHUKA Yepe3 MEPUMETP U paguyc

BIUCAHHOM OKPY>KHOCTH.

e [locmpoeHnue npagunbHbIX MHO20Y201bHUKOE.

e JlimHa okpyxHOCTH. Hucmno 7.

e [limomans kpyra u wionaab CEKTOpA.

OcHOBHasl LleTb — pacCHIMPUTh M CHUCTEMATU3UPOBATh 3HAHMS YydalIuXcsi 00 OKPYKHOCTAX H
MHOTIOYIrOJIbHUKaX. B 3T0i TemMe yuamuecs 3HaKOMATCS C OKPYKHOCTSIMH, BIMCAHHBIMU B IPAaBUJIbHBIE
MHOT'OYTOJIbHUKH, U OKPYXHOCTSIMH, OIIMCAaHHBIMH OKOJIO IIPAaBWJIBHBIX MHOI'OYI'OJBHUKOB, M HX
cBoiictBamu. [Ipu 3TOM BOCTpOM3BENEHUS JOKA3aTEIbCTB ATUX TEOPEM MOXKHO HE TpeOoBaTh OT BCEX
YUALIHAXCS.

3/1ech ydauiecsi Ha UHTYUTUBHOM YPOBHE 3HAKOMSTCS C MOHSITHEM IpEJesia U C €ro MOMOIIBI0
paccMaTpuBaroT BbIBOJ (POPMYIT AJIMHBI OKPY>KHOCTHU U TUIOIIAIU Kpyra.

4. IBu:xenne (8 u)



o [lpumepwl osudicenutl pueyp.

e [lapannenvHulii nepeHoC U NOBOPOM.

OcHoBHas 11€J1b — MO03HAKOMHTD YYaIIUXCS C TTOHATHEM JBHKCHUS Ha TJIOCKOCTH: CUMMETPHUSIMU,
napaiebHbIM IEPEHOCOM, TOBOPOTOM.

[MonsitTne oTOOpaKeHHWSI TUIOCKOCTH Ha €e0S KaK OCHOBBI JUUISl BBEICHHUS TOHSTHS JBUKCHHS
paccMaTpuBaeTCs Ha MHTYUTHUBHOM YPOBHE C IPUBICYECHUEM YK€ HM3BECTHBIX Y4YaIlUMCS MOHSTHM
OCEBOM M IEHTpPaJbHOM CUMMETpUH. M3ydeHHWe TOHSITUS JABWKEHHSI M €ro CBOWCTB JIa€TCs B
03HAKOMHUTEIbHOM ILJIaHE.

[Ipy m3yueHnn TEeMBl OCHOBHOE BHHMAHHE CJICAYET yIEIUTh BBIPAOOTKE HABBIKOB TMOCTPOCHHUS
00pa3oB TOYEK, OTPE3KOB, TPEYTOJLHUKOB MIPH CUMMETPHSIX, TApauIeIbHOM MIEPEHOCE, IOBOPOTE.

5. lloBTOopenue. Pemenue 3anau (24)

Tpeﬁona}mﬂ K YPOBHIO MOATOTOBKHA NEBATUKJIACCHUKOB

- YMETh BBIIOJIHITH OCHOBHBIC )ICI\/'ICTBI/ISI C BCKTOpaMu, IOHUMATb FGOMCTpI/I'-IGCKI/Iﬁ CMBICJI BEKTOpA,
HCIIOJIb30BAaTh BCKTOPHI ITPU PCHICHUHA 3a4a4;

-YMeTb BBINOIHATH ASUCTBUS HaJl BEKTOPAMH, 3aJaHHBIMH KOOPAMHATAMM, HAXOUTh KOOPAUHATBHI,
a0COJIOTHYIO BEJIMUMHY BEKTOPA, BBIYUCIATH KOOPAUHATHI CEPEUHBI OTPE3Ka, YMETh UCIIOJIb30BaTh
YpaBHEHHE OKPYKHOCTH U IIPSIMOM IIpU PELIECHUU 3a1a4

-YMeTh NpUMEHATDH CKaJIsipHOE IPOU3BEIEHIE BEKTOPOB MPHU PEUICHUH 3a/1a4; HAXOAUTh TUIOMIAb
TPEYTOJILHUKOB 10 (JOpMYyJIaM; peliaTh 3aa4u, UCIOIb3Ysl OCHOBHBIE AT OPUTMBI PEIICHUS
MIPOU3BOJIBHBIX TPEYTOIbHUKOB.

- YMeTh pemaTh 3a/1a4u Ha BHIYMCICHUE IO U CTOPOH MPaBUIBHBIX MHOTOYTOJILHUKOB, PaUyCOB
BIIMCAHHBIX U ONMUCAHHBIX OKPYKHOCTEH, ITTMHBI IyTH OKPY>KHOCTHU U TUIOLIATN KPYyTa, KPyrOBOTO
CeKTopa.

-3HaTh OCHOBHEBIC BUJbl ABWXXCHUA W YMCTb NPUMCHATH IIPU PCUHICHUH 3aaad. —BJ'Ia,Z[eTI) HaBBIKaMH
BBIYMCJICHUSA I10 (I)OpMy'J'IaM, 3HATb OCHOBHBIC CAUHUILIBI UBMCPCHUA U YMCTb HepeﬁTH OT OJHUX CAWHHUIL K
JAPYruM B COOTBETCTBUU C YCIIOBHUAMMU 3aJavuu.

KpaTkue MeToguyecKHe peKOMEHJANMH, CpeacTBa O00y4YeHHs, MeTOAMYECKHEe ©
TEXHOJOTHYECKHE ACIEeKThI YIPABJIEHNS U OPTAHU3ANMNN YUeOHO-NO3HABAM ENIbHBIM NPOUECCOM.
@opMbI OPraHu3alMu y4eOHOro nmpoiecca:
WHIVNBUIYAJIbHBIC, TPYIIIOBBIC, HHIUBUIYaJIbHO-TPYIIIOBBIE, PPOHTAILHBIC, KIIACCHBIC U BHEKIIACCHBIC.
DopMbI KOHTPOJIA:
camocTosiTeNbHas paboTa, KOHTPOJIbHAS paboTa, TeCThl, HAOIIOJCHHE, 3aUET,
paboTa mo KapTouke.

Buanbl opranuzanum y4eOHOro nmpomecca:
CaMOCTOSITENIbHBIE pa0O0ThI, KOHTPOJIbHBIE PA0OTHI, 3a4ET, TEKIUHU, MPAKTUKYMBI.
MeToanueckue peKOMeHAAIMN K YPOKAM:
Ypoxku — aexkuun. Kak mpaBuiio, 3To 1Ba 4aca, B TeYEHHUE KOTOPBIX M3JIaraeTCsi BECh TEOPETUUECKHUI

maTtepuasl. Ha ocHoBe (poHTanbHOM Oecenbl ¢ KJIaccoM, MPUBJICUEHHE YUYAIIUXCS K OOBSCHEHUIO
YUHTENb BBICHSET, KaK YCBAaUBaIOTCS BOIPOCHI Teopuu. JlocTuxenuto 0osee 3((heKTHBHOTO KOHEUHOTO



pe3yabpTaTa CHOCOOCTBYIOT, 3JE€MEHTBhl MEPBHUYHOTO KOHTPOJIA (HampuMep, OTBEThl Ha BOMIPOCHI,
JUKTaHTBI, TeCThl U T. 1.). Ha 3TuX ke ypokax paccMaTpUBAIOTCSl CIydad NMPUMEHEHHUS BOIPOCOB
TEOPHH K PELICHUIO HECJIOKHBIX yIpakHeHHH. OOpa31bl peleHui o0Ka3bIBaeT yUUTeNNb UM HanboJee
[IOATOTOBJICHHBIN YUUTEIIEM YYaIMUCA. Y Yaluecs IIPU 3TOM KOHCIIEKTUPYIOT JIEKLIHIO.

Ypoku - mpaktukyMmbl. OCHOBHAas 3ajaya YPOKOB NPAKTUYECKHUX 3aHATUN 3aKIOYAETCS B
3aKpEMJICHUH U YIIIyOJIEHUU TEOPETUYECKOr0 MaTepuaia U3JI0KeHHOro Ha jekuuud. Ha ocHoBe ompoca
yUaluxcs U MOBTOPEHHS BOIIPOCOB TEOPUHM HA HECKOJIBKUX YPOKaX YUHTENh JOOMBAETCS TOTO, YTOOBI
BCE y4YalllMecs YCBOWJIM OCHOBHBIC BOMPOCHI TEOPHHU HA YPOBHE MPOTPAMMHBIX TpeOOBaHUM. 31€Ch Ke
BeneTcs auddepeHipoBanHas paboTa ¢ y4eToM HMHTepeca KaXKAOro YUYEHHUKA, BBIPAOATHIBAIOTCS
YMEHUSI ¥ HABBIKK PEIICHUS OCHOBHBIX THMOB 3aaad. OOCYX)Aat0TCS MOAXOABI K PEIICHUI0 OMOPHBIX
(kJTrOUEBBIX) 337124 X OpOpPMIICHHE.

Hcnone3ys MUOAKTUYECKU MaTepuall U JIpyrue MmocoOusi, MPOBOJUTCS CaMOCTOATENIbHas pabora
o0yJaromero xapakrepa C IMOCIEeIyIONMM O0CYKICHHEM pe3ylIbTaTOB Ha ITOM JK€ YPOKE, BEAETCS
UCIIPaBIIEHUE OIIUOOK.

Ypokun — cemuHapbl. CeMuHapbl, MOCBSIIEHHBIE IOBTOPEHUIO, YIIIYOJIEHHIO, O0000IIEHUIO
npoiaeHHoro Matepuana. Ha moaroroBky naercs ABe Helenu (COOOIIaeTcss TeMa, OCHOBHBIE BOIPOCHI
TEOpHUH, MO0 KOTOPBIM OyJeT MPOBEJEH ONpOC, YKa3bIBAIOTCS HOMEpa 3ajad U3 ydyeOHHKa, MPHUEeMaMu,
pElIeHUsT KOTOPBIX JIOJDKHBI BIIAJIETh Y4Yalluecs, JaeTcs HaOOp HECTaHIAPTHBIX YIPaXHEHWH, T
HY)KHO TPOSBUTH TBOPYECTBO MpU HMX pelieHuH). Pacmnpenensiorcs WHAMBHIYalbHBIE, TPYIIOBbIC
3aJlaHusl.

Ypok — 3auer. [Ipu nmpoBeneHUM 3adera, BONPOCHI TEOPUU K 3a4YETy U MPAKTUYECKUE 3aJAHUS
M3BECTHBI yYalleMycsl 3apaHee He MEHee, YeM 3a TpU Helenu 10 Hero. Kiacc nenutcs Ha rpynmnsl 1o
YEThIPE YEJIOBEKA B Kaxaou. IS MONy4YEeHHs] TOJIOKUTENbHOM OLEHKH, y4YalleMyCs HaJO0 3HATh
BOIPOCHl TEOpUHU (3amucaTh HYKHbIE (OPMYIbI, TOHUMATh UX CMBICJH, paccKa3aTb O COJAEPNKAHUU
BOIIPOCA, BKJIIOYAIOTCS B KAPTOUKH K 3a4€Ty U YIPAKHEHHSI, OTMEUEHHBIE 3BE€3J0UKOM ).

Cucrema u3mepeHus pe3yabTaToB.

Cucrema U3MepeHus pe3yabTaTOB COCTOUT U3
® BXOJHOTO, IPOMEXKYTOUYHOTO U UTOTOBOT'O KOHTPOJIS;
® TEMAaTHYECKOI'O U TEKYIIEro KOHTPOJI,
® AJIMHUHHCTPATHUBHOTO.

Y4eOHO-MeTOAUYECKOE 0O0ecIeueHre Kypca

1. Yuebno-npoecpammnoe
- Pabouas mporpamma
- KanengapHo-temMaTHueckoe IaHUPOBaHUE
2. Vuebno-meopemuueckoe
— Aranacsn JI.C., byryzoB B.®. wu np. Usyuenue reomerpum B 7, 8, 9 Kiaccax.
Mertoanueckue pekomeHmauuu K ydeOHuky. Knura mns yumrens. M.: Ilpocsemienue,
2002.
— Aranacss, B.®. Byty3oB u ap. ['eomerpust 7 — 9. YueOHuk a1 061eo0pa3oBaTeIbHbIX
yupexaenuid. M.: I[Ipoceemenue, 2004.
3. Vuebno-npaxmuuecroe
— TexcTbl KOHTPOJIBHBIX U CAMOCTOSTENIBHBIX pabOT
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