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MoacHUTenbHaa 3anuckKa.

Hacmosiwasa npozpamma no 2eomempuu 0151 OCHOBHOU 06ujeobpa3oeamenbHOll WKObl 9
K/aacca cocmas/ieHa Ha ocHoge hedepaibHO20 KOMNOHeHMa 20cydapcmeeHHo20 cmaHdapma
0CHOB8HO20 06wez20 obpasosanusi(npukad MOuH P® om 05.03.20042. N2 1089); npumepHbix
npozpamm no mamemamuke (nucobmo JflenapmameHma 20cy0apcmeeHHOU NoAUMuKu 8
obpaszosaHuu MuHobpHayku Poccuu om 07.07.20052. Ne 03-1263); «BpemeHHbix
mpe6o8aHull K MUHUMYMY COOEpHCAHUSI OCHOBHO20 0bwezo obpasosaHus» (npukaz MO P®
om 19.05.98. Ne 1236); npumepHOU npozpammbl 06uje06pa3osamebHbIX yupexicdeHull no
eeomempuu (7-9 kaaccwl) kK yueb6HOMy Komnaekcy 045 7-9 kaaccos (aemopuwl J1.C. AmaHacsiu,
B.®. bymysos, C.B. Kadomyes u dp., cocmasumenas T.A. Bypmucmposa - M: «IIpoceewjeHue,
2009.)

N3yyeHne reomeTpum B 9 Kaccax HanpaBAeHO HA AOCTUXKEHUE Cneaytomx
uenemn:

®  MPOAO/IKUTb OB/IA4EBATb CUCTEMOM MATEMATUYECKUX 3HAHUM U YMEHUN,
HeobxoaAMMbIX ONA NPUMEHEHUA B NMPAKTUYECKOM AEeATe/NIbHOCTU, U3YyYEHUA
CMEXHbIX ANCLUNANH, NPOA0IKEHNA 06pa3oBaHUS;

®  [POJO/IKUTb WHTENNEeKTyasibHOe pa3BuTMe, (POPMMPOBAHME  KayecTs
JINYHOCTM, HeobXoAMMBbIX 4YenoBeKy AAA  MNONHOUEHHOM  KM3HW B
COBpeMeHHOM 06LLecTBe, CBOMCTBEHHbIX MaTeEMaTUYECKON AeATeNbHOCTMU:
ACHOCTM WM TOYHOCTU MbICAN, KPUTUYHOCTU  MBILNEHUA, WUHTYMUUM,
IOTUYECKOTO  MbIWAEHUA, 3I/1EMEHTOB  a/IFOPUTMUYECKON  KY/IbTypbl,
NPOCTPAHCTBEHHbIX  NpPeACTaBAeHUN, CNOCOBHOCTM K  NpeososeHuto
TPYAHOCTEN;

e NpoAo/XKUTb ¢GopmMpoBaTb NpeacTaBieHMe 06 uvaeax U MeToaax
MaTeMATMKM KaK YHUBEPCA/NbHOrO A3blKa HAYKM M TEXHUKWU, CpeacTBa
MOAEe/IMPOBaHMA ABNEHUIM U NPOLECCOB;

®  MPOJO/IKUTb BOCNUTAHWE KYNbTypbl JIMYHOCTU, OTHOLUEHUA K MATEMATUKe
KaK K 4acTn obuieyenoBeyvyecKon KynbTypbl, Urpatowen ocobyo ponb B
0bLecTBEHHOM Pa3BUTUN.

B xome npenogaBaHuA reometpum B 9 Knaccax, Kpome paboTbl Hag
GOpPMUMPOBAHNEM Y YHALLMXCA MEPEUYMCIEHHBIX B MPOrpaMme 3HaHUM U YMEHUH,
cnegyetr obpawaTtb BHMMaHME Ha TO, 4YTOObl OHW OBAAEBANM YMEHUAMMU
obuweyyebHOro xapaktepa, pa3HoObOpasHbIMM crnocobamu  AeATeNbHOCTH,
npuobpeTanu onbIT:

® [/1IaHNPOBaAHMA WU OcCyLlecTBaeHnA aﬂFOpMTMMHeCKOVI 0eATe/IbHOCTH,
BbIMNOJIHEHUA 3a4aHHbIX U KOHCTPYUPOBAHUA HOBbIX a/ITOPUTMOB;



pelleHnA pasHoobpa3sHbIX K/1accoB 3a/ay U3 pasINYHbIX pa3aesioB Kypca, B
TOM Yncne 3aZa4, TPebyIoLWMX NOMCKa NYTK U cnocoboB pelleHus;

MccneaoBaTeNbCKOM  AEATENbHOCTWU,  pPasBUTUS  UAEW, NpOBeAEeHUS
3KCNepumeHToB, 0606LLeHMA, MNOCTAaHOBKM UM GOPMYNINPOBAHUA HOBbIX
3a4av;

ACHOTO, TOYHOTO, TPAaMOTHOTO W3/I0KEHUS CBOWX MbICNEN B YCTHOW W
NMUCbMEHHON pPeYn, WUCNONb30BAHMA PA3/INYHBIX A3bIKOB MaTeMaTUKM
(cnoBecHoro, cMmBonMYECKOro, rpaduyeckoro), cBoboAHOro nepexoaa c
OAHOrO A3blKAa Ha ApyroM Ans  UMANCTPaAUMKU, UHTepnpeTaumm,
aprymeHTauMn 1 A0Ka3aTeNbCTBa;

NpoBeAeHNA A0Ka3aTe/IbHbIX PACCYXAEHUN, apryMeHTauumn, BblABUKEHUS
rmnoTes u ux 060CHOBaHMA,

NoucKka, cuctemaTMsaumu, aHanu3a WU Knaccudpukauum uHdopmauymu,
MCMONb30BaHUA Pa3HOO6pPa3HbIX MHPOPMALMOHHBIX UCTOYHUKOB, BK/IKOYaA
y4ebHYyl0 U CMNpaBOYHYIO NAUTEpaTypy, COBPEMEHHble WHPOPMALMUOHHbIE
TEXHONOTUM.

Conepxxanue o0y4enmns, 9 kiacc

1. Bektopbi-84. Metoa koopaunar -104.

I[Tousitue BexkTtopa. PaBeHCTBO BEKTOPOB. CI0OXEHHUE W BBIUMTAHUE
BEKTOPOB. Y MHO>KEHHE BEKTOpA Ha 4uciao. Pa3ioxxenue Bekropa no
JIBYM  HEKOJUIMHEapHbIM  BekTtopaM. KoopauHartel  BekTOpa.
I[Ipocrenre 3amayn B KOOpAMHATAX. Y PAaBHEHUSI OKPYKHOCTH U
npsimoii. IIppuMeHeHne BEKTOPOB U KOOPAUHAT MPHU PELHICHUM 3a1a4.
OcHoBHas llenp - Hay4yuTh ydaliuxcsi BBIIOJHATH ACUCTBUS HAJ
BEKTOpPAaMU KaK HaIlpPaBJICHHBIMU OTPE3KaMH, YTO BAaXXHO MJIs
MMPUMEHEHUSI BEKTOPOB B (DU3UKE; MO3HAKOMUTH C UCIIOJIH30BaHUEM
BEKTOPOB M METOJA KOOPAMHAT IIPU PEIIEHUU TE€OMETPHUUYECKUX
3azmad. BekTop omnpenensiercs KakK HaIlpaBJICHHBIM OTPE30K U
JICUCTBUS HaJl BEKTOPAMH BBOJISITCSI TaK, KaK 3TO NPUHSITO B (PpU3UKE,
T. €. Kak JEWCTBUS C HaOpaBJIE€HHbIMU OTpe3kamMu. (OCHOBHOE
BHUMAaHHUE JIOJDKHO OBITh YJI€JI€HO BBIPAOOTKE YMEHUN BBIMOJIHSITH
onepanyM HaJl BEKTOpaMHu (CKJIaJbIBaTh BEKTOPHI MO IIpaBUiaM
TPEYTrOJbHUKA UM MNapajuiejiorpaMma, CTPOUTb BEKTOP, PaBHBIU
pa3HOCTHU JOBYX JIaHHBIX BEKTOPOB, a TaKXE BEKTOP, PAaBHBIU
MPOU3BEICHUIO JIJAHHOTO BEKTOpa Ha JJaHHOE 4yuciio). Ha npumepax
MOKa3bIBAETCSI, KAaK BEKTOPHlI MOTYT MNPUMEHATHCS K PEIICHUIO
reomMeTpuueckux  3amad. JlemoHcTtpupyercs  3Pp(HEKTHUBHOCTH
npuMeHeHust ¢GopMysl IJisi  KOOpAWHAT CEpPEeMHBI  OTpe3Ka,
paccTosiHusT MEXAYy ABYMsI TOYKaMH, YPaBHEHUU OKPYXHOCTH H
NpsiIMOM B KOHKPETHBIX T'E€OMETPUYECKMX 3ajadyax, TEM CaMbIM
JlaeTcsl MpeJiCTaBJIeHHnEe 00 HM3YYEHUU Te€OMETPUYECKUX QPUTyp C



MMOMOIIBIO METOA0B aJITeOPHI.

2. COOTHOIICHMS MEKAY CTOPOHAMM U YIJIAMH TPEYroJbHUKA.
CkansipHoe npous3BeeHue BeKTOpoB-114.

CuHycC, KOCUHYC M TaHI'€HC yrija. TeopeMbl CHHYCOB U KOCHUHYCOB.
Pemenue tpeyronbHukoB. CKalsIpHOE NPOU3BENECHUE BEKTOPOB U
€ro IpUMEHEHHE B reoMeTrpuueckux 3anadax. OchHoBhHas llens -
pa3BUTh YMEHHUE YYalUXCsl HOPUMEHSATh TPUTOHOMETPUUECKUU
annapar NpU PEUICHUHW TeoMeTpuueckuX 3agad. CHMHYC U KOCHHYC
moboro yriaa or 00 go 1800 BBOASITCS € MOMOIIBIO €IMHUYHOM
MOJYOKPY>XKHOCTH, JOKA3bIBAIOTCSI TEOPEMBI CHHYCOB U KOCHHYCOB U
BBIBOJIUTCS €llle oJiHa ¢opMyJia MIOMIaaN TPEyroJdbHUKaA (MTOJIOBUHA
MPOU3BEACHUS JIBYyX CTOPOH Ha CHHYC yIjla MEXAY HUMH). OTOT
anmnaparT NOPUMEHSIETCS K PELICHUIO TPEyroJdbHUKOB. CKasipHOE
MPOU3BEJEHUE BEKTOPOB BBOJAMUTCA Kak B (pu3MuKe (IIPOU3BEICHUE
JUIMH BEKTOPOB Ha KOCUHYC yIJja MEXJ1y HUMH). PaccmaTpuBaroTcs
CBOMCTBA CKAJISIPHOTO IIPOU3BEJICHHUS M €ro NPUMEHEHHE MpHU
pelUIeHun reoMeTpudecknx 3anad. OCHOBHOE€ BHHMAaHHE CIIELYET
yIEJIUTh  BBIPAOOTKE  IIPOYHBIX HABBIKOB B  IIPUMEHEHUU
TPUTOHOMETPUYECKOrO amiapara IIpU PELIEHUH T€OMETPUYECKUX
3ajad4.

3. liMHa OKPYKHOCTH M IIOINAAbL Kpyra-124.

[IpaBusibHBIE MHOTOYrOAabHUKH. OKpPY’>KHOCTH, ONHWCAHHas OKOJIO
MPaBUJILHOTO MHOTOYrOJIbHMKA W BOHUcaHHas B Hero. Iloctpoenue
NpaBUWJIbHBIX MHOTOYTOJIBHUKOB. JlnnHa okxpyxHocTHu. llinomans
kpyra. OcHoBHas Llenp - pacuuMpuTh 3HaHUE y4dalIUXCs O MHOIO-
YrOJbHUKAX; pPacCMOTPETh TIOHSATHUS JJIUHBI OKPYXHOCTH WM
IUIOIIAJM Kpyra U (OopMyJibl sl UX BbIYMUCIIEHUs. B Hauane Temsbl
JIaeTCsi  ONpEJEJIEeHWE  MNPaBUIBHOTO  MHOIOYIrOJBHHUKA U
paccMaTpuBalOTCsI TEOPEMBI 00 OKPYKHOCTSIX, OIMMMCAHHOM OKOJIO
MIPAaBAJIBHOIO MHOTOYTOJIbHUKA WU BOWCAaHHOU B HEro. C moMoIbro
ONHWCAaHHOW OKPYXHOCTH PEIIAIOTCS 3aJadd O MNOCTPOEHUM Ipa-
BHJIBHOIO IIECTUYTI'OJbHUKA U NPABUJIBHOIO 2N -yroJIbHUKA, €CJIN
JIaH NpPaBUJIbHBINA N-yroabHUK. POpMYyJIbI, BBIPAXKAIOIHUE CTOPOHY
MPAaBUJIBHOIO MHOTOYTOJIbHUKA W PAaJUYyC BIMCAHHOW B HETo
OKPY>KHOCTH yepes paauyc ONHUCAaHHOU OKpPY>KHOCTH,
HWCMOJB3YIOTCS NOpU  BbIBOJIE (HOPMYJT JUIMHBI OKPYXHOCTH WU
miomaam Kpyra. BeiBoa omupaercsi Ha MHTYUTHUBHOE IIpPEACTaB-
JIGHWE O [pelesie: IMPUH HEOrpaHUYEHHOM YBEJIWYEHUM 4YHclia
CTOPOH  HOpPaBUJIBHOTO  MHOTIOYTOJIbHHUKA, BITMCAHHOT'O B
OKPY’KHOCTb, €TI0 IIEPUMETP CTPEMUTCSA K JUIMHE 3TOU OKPYKHOCTH,
a IUIoIAAb - K IUIOIIAJAN KPyra, OrpaHUYE€HHOI'0 OKPY>KHOCTBIO.

4. JIBukeHUus1-84.

OtoOpaxenue 1U10cKoCcTH Ha ceods. [lonstue nBmxkenus. OceBas u
LHeHTpaabHass cumMmeTpuu. IlapamnensHsiil nepenoc. IloBopor. Ha-
JIOKEHUs U ABM>KeHUs1. OcHoBHas L{esb - MO3HaKOMUTB yUYallUuXcs C



MNOHATUEM JBUXEHHUS U €ro CBOWCTBAMH, C OCHOBHBIMH BHIaMHU
JIBMDKEHUM, CO B3aMMOOTHOILICHUSMU HAJIOKCHUUW U JIBUKCHUU.
JIBHKEHUE TUIOCKOCTH BBOJMTCS KaK OTOOpa’K€HHE IMIIOCKOCTU Ha
ce0s1, coXpaHsitolllee pacCTOsIHUE MeX Ay ToukaMmu. [Ipu paccMmoTpe-
HUM  BHUJIOB  JIBMDKEHHM  OCHOBHOE€ BHHUMAaHHUE  YJEJISIETCS
MOCTPOCHUIO OOPA30B TOYEK, MPSIMBIX, OTPE3KOB, TPEYrOJIbHUKOB
NpU OCEBOM UM M[EHTPAJIbHOW CHUMMETPUSIX, IapajuieIbHOM
nepeHoce, noBopore. Ha »ddekTHpIXx npuMepax MNOKa3bIBaCTCs
NPUMEHEHHUE ABWKCHUW IIPpU PELUICHHUW TI'€OMETPUYECKHUX 3aJad.
ITonsiTue HaOKE€HUsSI OTHOCUTCS B JAHHOM KYpPCE€ K YHCIIy OCHOB-
HbIX MOHATUH. JloKa3pIBaeTcsi, YTO MOHATHSA HAJOXEHUA WU
JIBMDKEHUSI  SIBJISIIOTCST  DKBUBAJICHTHBIMU: JIIOOO€  HAJIOKEHUE
SIBJISIETCSl  ABHKEHHEM  IUIOCKOCTH U oOpatHo. HM3yudeHue
JI0Ka3aTeJIbCTBA HE SIBJSIETCS O0O0s3aTE€NbHBIM, OJHAKO CJIEIYET
pPacCcMOTPETH CBSI3b MOHATHI HAJIOKEHUS U JIBUKCHUSL.

5. O0 akcuomax NJIaHUMETPUH-24.

Becena 06 akcuomax 1o reomerpuu. OcHoBHas Llens - nate Oosee
rJ1yOOKOE€ MOpEeICTaBICHUE O CHUCTEME AaKCHUOM IUIaHUMETPUU U
aKCMOMaTH4YE€CKOM MeTo/ie. B naHHOW TeMe pacCKa3bIBa€TCsl O
pa3IMYHBIX CHUCTEMAaxX AakKCHOM TI€OMETPUHM, B YAaCTHOCTH O
pa3IMYHBIX CIIOCO0aX BBEICHUS HOHSITHS paBEHCTBA PUTYD.

6. HayayibHbIe CBeIcHUA U3 CTepeoMeTpun-84.

IIpenmer crepeomeTpun. ['eomerpuueckue Tejaa M MOBEPXHOCTH.
MHororpanHUKU: Opu3Ma, napajuienenunen, nupamMuaa, Gopmyibl
JUIsl BBIYMCIEHUS UX 00beMOB. Tena u NOBEpXHOCTHU BpaIll€HUs: [TU-
JIMHP, KOHYC, cdepa, map, GopMyabl sl BBIYUCICHUS UX IIoMa-
et moBepxHocTe 1 o0beMoB. OcHoBHas llenp - maTh HavaabHOE
MNpPEACTABJIICHUE O TeJlaX MW IIOBEPXHOCTSAX B IMPOCTPAHCTBE;
MO3HAKOMHUTH  yYaIIUXCSI C OCHOBHBIMH dopMyiIamMu  IJjs
BBIYMCJICHHUS]  TUJIOIIAJACH  TIOBEPXHOCTEM W  OOBEMOB  Tel.
PaccMoTpeHne nOpocTEeMIINX MHOTOTPAHHUKOB (OPU3MBbI, Oapal-
JICJICTIMIIEIa, TUPAMUbI), a TAKXKE TEJ U MMOBEPXHOCTEH BpallleHUS
(munuHapa, KoHyca, cepsbl, I1apa) TpOBOJIUTCS HA OCHOBE HATJISI/I-
HBIX IIPEACTaBJIE€HUI, O€3 MNPUBJICYECHUS AKCHUOM CTEPEOMETPHH.
DopMybl A BBIUUCICHUS OObEMOB YKa3aHHBIX T€J BBIBOASATCS HaA
ocHoBe npuHnumna Kaanbepu, ¢GopMyJibl IJis BBIYUCIICHUS MJIOIIA-
Jiel OOKOBBIX MOBEPXHOCTEN HMIIMHApPA U KOHYCA MOJIy4YaroTCs C MO-
MOIIBIO Pa3BEPTOK ITUX MOBEPXHOCTEH, popmyina mioimagu chepsbl
MPUBOAUTCS 0€3 00OOCHOBAHMUSI.

7. IloBTOpeHue. Pemienue 3agau-94.



TpeGoBanus K YPOBHIO NOATOTOBKH
ydauiuxcs.

anmnecsl AOJIZKHBI 3HATH U YMETb:

IIo reme «HavyanbHbIe reoMeTpUYecKre CBEACHU

- 3HaTh NPOCTEHUIINE F€OMETPUUECKUE (PUTYPBI, YMETh UX H300paxaTh;

- OBJIQJICTh MOHSATHEM PABEHCTBA I'€OMETPUYECKUX (PUTyp HA OCHOBE HATJISITHOTO
ITOHSATHSI HAJIOKEHHS.

ITo Teme «TpeyroabHUKW»

- YMEThb JIOKa3blBaThb PABEHCTBO TPEYTOJbHUKOB C IIOMOIIBIO H3YYEHHBIX
IIPU3HAKOB;

- YMETbh CTPOUTH TPEYTOJIBHUKH C ITIOMOIIBIO IUPKYJIS U JTUHENKH;

- OBJIQJICTh MOHATUSIMHU MEANAaHbI, OMCCEKTPUCHI U BHICOTHI TPEYTOJIbHUKA,

- COBEpILICHCTBOBAaTh YMEHHUE NPUMEHSTH MOJYYCHHBIE 3HAHUS IIPU PELICHUU
3a1ad.

IIo Teme «IlapasieqbHbIe NPSAMBIC)»

- 3HATh IPU3HAKH M CBOWCTBA IMAPAJUIENBHBIX NPSIMBIX, CBA3aHHBIE C YIJIAMM,
00pa30BaHHBIMU IIPU MEPECEUEHUU JABYX MPSIMBIX CEKYLIEH;

- YMETb IPUMEHATH 3TH CBOMCTBA IPU PELIEHUN 3a4a4.

ITo Teme «COOTHOIICHUSI MEKY CTOPOHAMH M YIJIAMHU TPEYroJbHUKA»
- 3HATh TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA, YMETh €€ JI0Ka3bIBaTh;

- 3HaTh MPU3HAKU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;

- YMETbh CTPOUTH TPEYTOJBHUK IO TPEM BJIIEMEHTAM,;

- YMETb NPUMEHSITH MOJyYEHHbIC 3HAHUS [IPU PELLICHUU 3a/a4.

IIo Teme «HeTbIpexXyroabHUKI):

-3HaTh, YTO TAaKOE€ TNEPUMETP MHOTOYrOJIbHUKA, KAaKOW MHOTIOYI'OJIbBHUK
Ha3bIBACTCA  BBINYKJIBIM; ONPEACIICHUS MapajuiejJorpaMMa W Tpamneuuu,
(GOpMyIMpPOBKM CBOMCTB M MPU3HAKOB TMapajuieiorpaMMa U pPaBHOOOKOM
Tpamneuuu; OnpeAesieHus IpsIMOyrojibHUKa, poMOa, KBajapaTa, (OPMYIUPOBKU HX
CBOMCTB M TPHU3HAKOB; OIpEAETCHUs] CHUMMETPUYHBIX TO4YeK u uryp
OTHOCHUTEJIBHO NPSIMOU U TOUYKH;

- yMeTh OOBSICHUTh, Kakas (urypa Ha3bplBa€TCs MHOTOYTOJbHUKOM; BBIBECTH
dbopMysly CyMMBI YIJIOB BBIIYKJIOIO MHOTOYTOJIbHHKA; AEIUTh OTPE30K Ha II-
PaBHBIX YacTe C NOMOIIBI0 LUPKYJIA W JIMHEWKH; JOKa3blBaTh CBOMCTBA U
OPU3HAKK W3YYECHHBIX (QUIYp U NPUMEHATh UX IMPH PELICHUH 3a7ad; CTPOUTH
CUMMETPUYHbIE TOYKH U pacrlo3HaBaTb (GUTypbl, 00JaJaloIIKe OCEBOM
CUMMETPHUEN U LICHTPAIbHOW CUMMETPHUEH.



ITo Teme «Ilimomanb»:

- 3HaTh OCHOBHBIC CBOMCTBA IuIOmaaeld U (OPMYJIBI NI BBIUUCICHUS ILIOIIAICH;
TeopeMy 00 OTHOIICHHH TUIOMACH TPEYTOJIbHIUKOB, UMEIOIINX TI0 PABHOMY YTIIY;
teopemy Iludaropa u obparHyto et Teopemy;

- yMETh BBIBECTH (GOPMYITY Uil BBIYUCICHUS IUIONMIA[EH; TPUMEHSATH BCE
H3y4YeHHbIC (POPMYIIBI MPU PEIICHUHN 3a1a4.

IIo Teme «Ilo00HBIE TPEYTOJIbHUKHN:

- 3HATh OMNpPEJEICHUS MPONOPLUHOHAIBHBIX OTPE3KOB U MOJAOOHBIX TPEYTOJIBLHUKOB,
TeopeMy 00 OTHOIICHUH IUIONIaJAe IMOAOOHBIX TPEYrOJbHUKOB M CBONCTBO
OWCCEKTPHUCHI TPEYTrONbHUKA; TMPU3HAKKA MOAOOUS TPEYTOJBHUKOB; TEOPEMBI O
CpeaHEW JMHUM TPEYroJbHUKA, TOYKE MEPECEUCHUsT MEJIWaH TPEyroJbHUKa U
MPONOPLIHUOHANIBHBIX OTPE3KaX B MPSIMOYTOJIBHOM TPEYTOJIbHUKE; OMpeiciIeHUs
CHHYCa, KOCHMHYCAa, TaHI€HCa OCTpPOro yrja MpsSMOYTOJbHOIO TPEYroJIbHUKA;
3HAYEHHs CUHYCA, KOCUHYCAa, TaHTeHca 11 yriaoB 30°, 45°, 60°;

- YMETh JI0Ka3bIBaTh U3YUYCHHBIE TEOPEMBI U IPUMEHSATh UX MPHU PEIICHUU 33]1a4; C
MOMOIIIBIO IIUPKYJISI U JTUHEHWKHU JCIUTh OTPE30K B JAaHHOM OTHOIICHUHU U PEIIaTh
3a7a4u Ha MTOCTPOEHHUE; JI0Ka3bIBaTh OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO U
pelaTh 3a1a4u.

ITo Teme «OKPYKHOCTDHY:

- 3HAaTh BO3MOJKHBIE€ CIy4al B3aUMHOTO PACIOJIOKEHHUS MPSIMON U OKPYKHOCTH,
OINpEJEICHNE KacaTelbHOW, CBOWCTBO M MPHU3HAK KacaTeIbHOW; KaKOW yroj
Ha3bIBACTCA LICHTPAJIBHBIM M KaKOW BIIMCAHHBIM, KaK OIpEIENseTcs TpaaycHas
Mepa IyTu OKPYKHOCTH, TEOPEMY O BIIMCAHHOM YTJIe, CJEJACTBUS U3 HEE U TEOPEMY
O TIPOU3BEJICHUN OTPE3KOB MEPECEKAIOIINXCSI XOP; TEOPEMbI O OUCCEKTpHCe yriia
U O CEPEMHHOM MEPIECHANKYIISIPE K OTPE3KY, UX CIEACTBHUS, a TAKKE TEOPEMY O
MEPECEUEHNUH BBICOT TPEYTOJbHUKA; KaKasi OKPYKHOCTh HA3bIBAETCS BIIMCAHHOUN B
MHOTOYTOJIbHUK W Kakas OINHMCAaHHOM OKOJI0O MHOTOYTOJbHUKA, TEOpPEMbI 00
OKPYXHOCTH, BIHCAaHHOW B TPEYTOJbHUK, U 00 OKPYXHOCTH, OMUCAHHON OKOJIO
TPEYTOJbHUKA, CBOMCTBA BIIUCAHHOTO U OMMCAHHOTO YEThIPEXYTOJIbHUKOB;

- YMETb JIOKa3bIBaTh CBOMCTBA, MPU3HAKH U TEOPEMbI M3ydaeMble B maparpade u
MPUMEHSIThH UX TIPU PEILICHUU 3a]1ay.

IIo Teme «BekTopbpy, «MeT0oa KOOpAMHATY:

- 3HaTb MOHATME BEKTOpPA, HarpasB/ieHNne BEKTOPOB, PaBEHCTBO BEKTOPOB;
- YMeTb BbINONHATb ONepaLnn Ha BEKTOpamu;

- 3HaTb KOOPAMHATbI BEKTOPA,

- YMeTb NPUMEHATb TEOPETUYHECKUE 3HAHUNA MNPU pELLEHNN 3adaY,

I[lo Teme «CoOOTHOLIEHMSI MeXKIY CTOPOHAMH M YIJIAMH TPeYroJbHUKA.
CkansipHoe npou3BeeHNe BEKTOPOB» !

- 3HATb ornpeaeneHne CUHyCca, KOCUMHyCa, TaHreHca yrna, teopembl CUMHYCOB WU
KOCNHYCOB;



COOTHOWEHHNE mMmexay CTOpOHamMun WU  yrnamn TpPeyroibHMKOB, CKalAaApHOe
npom3sseaeHne BEKTOPOB,

- YMETb BbINOJ/IHATb peLlleHne TpeyrosibHMKOB, MPUMEHATb TeOpPETUYECKMNE 3HAHUNA
npun peweHnn 3agau.

ITo Teme «/IJ1MHA OKPYKHOCTH M IVIOINAAb KPYIa:

- 3HATb onpeaeneHne NPaBUJIbHbIX MHOTOYrO/IbHUKOB; onpeaesieHMe BMUCAHHOM
M OMUCAHHOWM OKpY)XHOCTEeW; GOpmMynbl BbIMUCAEHMA NAOWAAEN WU CTOPOH
NPaBUAbHBLIX  MHOFOYrOJIbHUKOB,  PaAWYCOB  BMUCAHHbIX M OMUCAHHBIX
OKPYKHOCTEN, A/INHBI AYTU, NNOWALAN KPYra;

- YMETb NPUMEHATb TEOPETUYECKME 3HAHUA NPU peLleHnmn 3a4au.
ITo Teme «/IBHKeHUSD»:

- 3HATb onpeaeneHne ABUKEHUSA, TUMbl ABUKEHWNIN, CBOUCTBA ABUXKEHUN;
- YMETb NPUMEHATb TEOPETUYECKME 3HAHUA NPU peLleHnmn 3a4au

IIo Treme «HavyanbHbIe CBeACHUS U3 CTEPEOMETPHID):

- 3HaTb reomeTpuyeckue Tena M NoBepxXHOCTU, TeNa U NOBEPXHOCTU BPaLLEHUS;
bopmMynbl ANA BbIMMCNEHUA UX NAOLWALEN NoBepPXHOCTEM N 06beMOB;

- YMETb NPUMEHATb 3TU GOPMY/Ibl ANA PELIEHWUS 3aau.

TpeOoBaHMS K YPOBHIO MOJArOTOBKH BbHINNYCKHUKOB OCHOBHOI
HIKOJIbI

YMeTn:

® pacrio3HaBaTh IUIOCKHE TE€OMETpUYEeCKHe (UTYphI, pa3indaTh HX
B3aMMHOE PacCIIOJIOKCHHUE, apTyMEHTHPOBATh CYKICHUS, HCITOJb-
3ys OTIpPeaCICHMS, CBOWCTBA, IIPU3HAKH,

e wn300pakaTh IMJTAHUMETPHUYCCKUEC (PUTYPHI, BBITIOJTHITH YEPTEHKH IO
YCIJIOBUSIM 3a7a4, OCYIIECTBIATH Mpeodbpa3zoBaHust puryp;

e pacrio3HaBaTh Ha YepTekaxX, MOJEISIX W B OKpyXKaromiehd obcra-
HOBKE OCHOBHBIEC TIPOCTPAHCTBEHHBIC TEJIa, N300pakaTh UX; MPE-
CTaBJISITh UX CEUYCHUS U PA3BEPTKHU;

® BBIUHCIIATH 3HAYCHUS T€OMETPUYECKUX BEIWYUH (IJIWH, YTJIOB,
Iomanae, o0beMoB);



® peliaTh r€OMETPUUYECKHUE 3ajlavyd, OINMHUPASCh HA M3YUYEHHBIE CBOM-
cTBa (GUTyp U OTHOUIECHUN MEXIy HUMHU, NpuMeHss JlononHuTensb-
HbI€ TTOCTPOCHUS, aJIreOpanyecKuii 1 TPUTOHOMETPUUECKUHN arira-
pat, cooOpakeHusi CHMMETPUH;

e POBOJIMTH JIOKa3aTeJIbHBIE PACCYXKJCHUS NpU pPEIIeHUU 3ajad,
WCIIOJIb3Yysl U3BECTHBIE TEOPEMbI, OOHAPYKUBAsI BO3MOYXKHOCTH JIJIsI
WX UCHOJb30BaHMUS;

e peliaTh OCHOBHBIE 33J/1a4d HA MOCTPOCHUE C MOMOIIBIO IIUPKYJIS U
JIMHEWKHU: yTIJja, PaBHOTO JAaHHOMY; OHWCCEKTPHUCHI JAHHOTO YIJia;
CEpPEIMHHOTO TEPINEHAUKYISIpa K OTPE3KY; MPSIMOi, NapasielbHON

JITAaHHOM NPsIMOM; TPEYTrOJbHUKA 10 TPEM CTOPOHAM;
e pemaTh NPOCTEHIINE TNITAHUMETPUYECKHUE 3a/1a4l B IIPOCTPAHCTBE.

[IprMEHATH MTOTYyYEHHBIEC 3HAHUSA:

® [IpU IMOCTPOCHUSIX T€OMETPUUECKUMHU HUHCTPYMEHTaMHU (JIMHEHKa,
YTOJbHUK, IMPKYJb, TPAHCIIOPTUD);

e Ui BBIYMCIEHUS JJIMH, IUIOIIAJAEH OCHOBHBIX I'€OMETPUYECKHUX
¢puryp c¢ nomouipro ¢opmyna (HCIONb3ysT OPpU HEOOXOJIUMOCTH
CIIPaBOYHUKHU U TEXHUUYECKHUE CPEJICTBA).

MecTto npeamMera B y4eOHOM IUIaHE IHKOJIBI

Ha usydenue npenmera B yaueOHoM miane MAOY «['umuazus Ne67» otBoautcst 2
yaca B HeJelro, 68 yacos B roj.



KaneHpapHo-TemaTuyeckoe naaHMpoBaHue

Ne ypoka Tema ypoka Ne rnasbl MoBTOpeHne Ha ypoKe JaTta
Yacol Mnan dakT
9(A,B)
BeKTopbl 1X 1
yeTBepTb
8 yacos
1. MoHATMe BeKkTOpa. 1 6.09
2. MNMoHATMe BeKTOpAa. 1 7.09
3. CnoxeHue u BbluUTaHME 1 13.09
BEKTOPOB
4, CnoxeHue U BblUUTaAHME 1 14.09
BEKTOPOB
5. CnoxeHue n BblunTaHue 1 20.09
BEKTOpPOB
6. YMHOeHMe BeKTopa Ha 1 21.09
yuncno. NpumeHeHune
BEKTOPOB K peLleHuto
3agau.
7. YMHOeHue BeKTopa Ha 1 27.09
yuncno. NpumeHeHue
BEKTOPOB K peLleHuto
3agau.
8. YMHOeHMe BeKTopa Ha 1 28.09
yncno. NMpumeHeHne
BEKTOPOB K peLLUeHUto
3ajau.
X
Metopa KoopauHat
10 yacos
9. KoopanHaTtbl BeKTopa 1 4.10
10. KoopanHaTtbl BeKTopa 1 5.10




11. MpocTeiwue 3a8aum B 1 11.10 BonbHUYHBIN

KoopAuMHaTax.
(- 1ypok)

12. MpocTenwne 3agaum B 1 12.10
KoopAuMHaTax.

13. YpaBHEHMA OKPYKHOCTU 1 18.10
W NPAMONA.

14. YpaBHEHMA OKPYXKHOCTH 1 19.10
N NPAMOIA.

15. YpaBHEHMA OKPYXKHOCTH 1 25.10
N NPSAMOMN.

16. PeweHwne 3agau. 1 26.10

17. PeweHwne 3agay. 1 2.11

18. KoHmponbHaa paboma 1 1.11
Nel "Bekmopebi"
CooTHOWeEHUA MmexXAay Xl 2
CTOPOHAMM U yr/1amum yeTBepTb
TPeyronbHUKa. 11 yacos
CkanapHoe
npoussegeHue
BEKTOPOB.

19. CHUHYC, KOCUHYC U TaHTeHC 1 15.11
yrna.

20. CHHYC, KOCUHYC U TaHTeHC 1 16.11
yrna.

21. CUHYC, KOCUHYC M TaHTFeHC 1 22.11
yrna.

22. CooTHOLWeHNA mexay 1 23.11
CTOPOHaMM 1 yraamu
TPeyroJibHUKa.

23. CooTHOLWeHNA mexay 1 29.11
CTOPOHaMM 1 yraamu
TPeyroJibHMKa.

24, CooTHOLWeHNA mexay 1 30.11
CTOPOHaMM 1 yrnamu
TPeyroJibHMKa.

25. CooTHOLWeEHNA mexay 1 6.12

CTOPOHaMM U yriamm
TPeyronbHuKa.




26. CkanapHoe 1 6.12
npou3BeaeHne BEKTOPOB

27. CkanapHoe 1 7.12
npounssefeHne BEeKTOpoB

28. PeweHwne 3agay. 1 13.12

29. KoHmponbHaa paboma 1 14.12
Ne2 "CoomHoweHus
MeH0y CmopoHamu u
yenamu mpeyaosbHUKa"
[ANnHa OKpy>KHOCTU U Xi
naowaab Kpyra

12 yacos

30. MpasuabHble 1 20.12
MHOTOYrO/IbHUKU.

31. MpasunbHble 1 21.12
MHOTOYrO/IbHUKMU.

32. MpasunbHblE 1 27.12
MHOTOYTO/IbHUKMU.

33. MpaBunbHblE 1 28.12
MHOTOYTO/IbHUKMU.

34. OnnHa oKpyXHOCTU U 1 3
naowaab Kpyra. YyeTBEpPTb

17.01

35. [ONvHa OKpyXHOCTN 1” 1 HayanbHble reomeTpuyeckume 18.01
naowaab Kpyra. cBeAeHunsA

36. ONvHa OKpyXHOCTU 1 1 HavanbHble reomeTpuyeckume 24.01
naowaab Kpyra. cBefeHunsa

37. LONvHa OKpyXHOCTU 1 1 Mpwu3Hakn paseHcTBa 25.01
naowaab Kpyra. TPeyrosibHMKOB

38. PeweHwne 3agay. 1 Mpwn3Hakn paseHcTBa 31.01

TPeyro/sibHMKOB
39. PeweHwne 3agay. 1 MeguaHbl, BUCCeKTPUCHI U 1.02
BbICOTbI TPEYrO/IbHUKOB
40. PeweHune 3agay. 1 7.02
41. KoHmponbHas paboma 14.02

Ne3 "flauHa
OKPYyHHOCMU U raowads
Kpyaa"




ABuxKeHua X
8 yacos
42. MNMoHATMe ABMKEeHMUA. 1 MapannenbHble npAmble 8.02
43, MoHATMe aBMXKeHUA. 1 MapannenvHble Nnpamble 15.02
44. lNoHATHe ABMKeHUA. 1 CooTHOWeHUA mexay 21.02
CTOPOHAMM U yr1aMu
TpeyrosibHUKa
45, MapannenbHbIN nepeHoc 1 CoOTHOLWEHUA Mexay 22.02
W NOBOpOT. CTOPOHaMM U yrnamu
TpeyrosibHUKa
46. MapannenbHbIN nepeHoc 1 MpAMOYronbHble TPeyronabHUKM 28.02
W NOBOPOT.
47. MapannenbHbIN nepeHoc 1 YeTblpexyronbHMUKM 1.03
W NOBOPOT.
48. PeweHwne 3agay. 1 7.03
49. KoHmponbHas paboma 1 14.03
Ne4 "[lsuxceHus"
HauyanbHble cBegeHun ns Xiv
cTepeomeTpum
8 yacos
50. MHoOrorpaHHuKu 1 YeTblpexyronbHMUKM 15.03
51. MHororpaHHMKK 1 YeTbIpexyronbHUKu 21.03
52. MHororpaHHuKu 1 Mnowaan MHOroyroabHMKOB 22.03
53. MHororpaHHuKu 1 Mnowaan MHOroyroabHMKOB 4
YeTBEpPTb
4.04
54 Tena n noBepxHOCTH 1 Teopema MNuoaropa 5.04
BpaLLeHuna
55. Tena n noBepxHOCTH 1 Teopema MNuoaropa 11.04
BpaLLeHuna
56. Tena n NnoBepxHOCTH 1 MNopaobHble TpeyronbHUKN 12.04
BpaLleHna
57. Tena n NnOBEpPXHOCTH 1 MNopaobHble TPeyronbHUKN 18.04
BpaLleHna
58. 06 akcuomax 2 yaca KacatenbHasa K OKpYXKHOCTU 19.04

nAaHuUmeTpuun




59. 06 akcuomax LleHTpanbHble N BNUCAHHbIE 25.04

nAaHUMeTpUumn yribl
NosTopeHue. PewweHune 9 yacos 26.04
3agay

60. MNosTopeHue. PeweHune 1 BekTopbl. [MpmeHeHne 2.05
3ajau. BEKTOPOB K peLUeHuto 3a4au

61. 1 MeTtoa KoopauHar. 3.05

MNosTopeHue. PeweHne .
MpocTenwue 3agaum B

3ajau.
KoopAMHaTax
62. MNosTopeHue. PeweHune 1 YpaBHEHMEe OKPYKHOCTU U 9.05
3agau. npamom
63. 1 CooTHOLWeHMe mexay 10.05

MNosTopeHue. PeweHune
CTOPOHaMM U Yrnamm

3ajau.
TpeyronbHUKa

64. MNosTopeHue. PeweHne 1 CkanapHoe npoussegeHue 16.05
3ajau. BEKTOPOB

65. MNosTopeHue. PeweHune 1 [ONnHa OKpyXHOCTU M Naowaab 16.05
3ajau. Kpyra

66. lNosTopeHue. PeweHne 1 [BurKeHua 17.05
3agau.

67. lNosTopeHue. PeweHne 1 CrepeomeTpua .MHOrorpaHHumK, 3.05
3agau. Tena u NOBepPXHOCTU

68. MToroBasa KOHTPO/IbHaA 1 - 24.05
paboTa
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