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Hean n3yyeHusi yueOHOro Kypca

OObmue nenu uzydeHus yueOHOTo Kypca «l'eomMeTpusi» MpeAcTaBlICHBI B
[TOOIT OOO. OHu 3aKIr0yaroTCs, MPEXIE BCEr0 B TOM, UTO HA YPOKAX F€OMETPUN
OOy4aroluiicss y4YUTCS TMPOBOAUTH JOKA3aTEJIbHBIE PACCYXIACHUS, CTPOUTH
JIOTHYECKHE YMO3aKIIOUEHUS, JOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKIIEHUS «OT MPOTUBHOIO», OTINYATh
CBOMCTBAa OT MPHU3HAKOB, (POPMYIMPOBaTH OOpaTHBIE yTBEpXkACHUA. B 00yueHun
YMEHHMIO PACCYKJaTh COCTOMT Ba)XHOE BOCIHHUTATEIbHOE 3HAUEHUE HU3YUEHHUS
reOMETPUH, IPUCYILIEE UMEHHO OTEYECTBEHHOW MAaTEMaTHUECKOH IIKOJIE.

Bropoii nenbio M3ydyeHUss T€OMETPHUM SIBISIETCS MCIIOJIb30BaHHME €€ Kak
MHCTPYMEHTA NpPU PEIICHWU KaK MaTeMaTHYECKHUX, TaK U MPaKTUYECKUX 3ajad,
BCTPEUAIOLUXCS B  pEaJbHOW JKM3HU. ODTOMY COOTBETCTBYET BTOpa,
BBIYMCIIUTENbHAS JIMHUSA B M3YYEHHHM F€OMETpPHM B 1IKosie. [[ns 3Toro yuyurento
pEKOMEHJyeTcsl  Moa0uparh  3a7a4yd  [PAKTHYECKOro  Xapakrepa A
paccMaTpUBAEMBIX TEM, YUUTh OOYYaIOIIMXCA CTPOUTHh MAaTEMaTUYECKUE MOJAEIU
pealbHBIX KU3HEHHBIX CHTYyalldii, TMPOBOAUTH BBIYMCICHUS W OILICHWBATH
aJIeKBaTHOCTh TOJIYyYEHHOro pe3ynbTarta. KpailHe BaXHO MOAYEPKUBATH CBS3H
TEOMETPHUH C JAPYTUMHU MPEIMETaMH, MOTHBHPOBATH HCIIONB30BATh OMPEICICHHS
reOMETPUUYECKUX (PUTYp U MOHATHM, AEMOHCTPUPOBATh MPUMEHEHUE TOTYyYEHHBIX
yMEHUM B (U3MKE U TEXHHMKE. OJTH CBsA3M HauOoyiee SpKO BHUIHBI B Temax
«Bekrtoper», «TpuroHomerpuueckue COOTHOLIEHUS», «MeToa KOoOopIuHaT» WU
«Teopema ITudaropay.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo y4yeOHOMYy IIaHy B 7-9 Kilaccax wH3y4yaeTcs YYEOHBIA Kypc
«I"eoMeTpus», KOTOPBII BKIIOYAET CIEIYIOIINE OCHOBHBIE PA3JE€ibl CONECPKAHUS:
«I'eomeTpuueckre QUTypsl W UX CBOWCTBay, «VI3MepeHne TreoMEeTPUUYECKUX
BEJIMUMH», a Takxke «JlekapToBbl -KOOPJAWMHATHI Ha IUIOCKOCTW», «BeKTopbl»,
«/IBmxenus mnockocTu» u «lIpeobpazoBanus mog00us».

VY4yeOHbIll IUIaH TpeaycMaTpUBaeT MU3yYeHUE TIeOMETpuM Ha 0a30BOM
YpOBHE, UCXOAS U3 HE MeHee 68 yyeOHbIX 4acoB B y4eOHOM rojly, BCETO 3a TpU
rojia o0yuenusi — He meHnee 204 Jacos.

COJIEPYKAHUE YYEBHOI'O KYPCA «'EOMETPUSI» (ITO TOJIAM
OBYUYEHUY)

7 KIIACC

HavaneHbpie monsaTus reomerpuu. Touka, mpsMmasi, OTPE30K, Jy4d. YTOIL
Buner yrimos. BeprukaibHble U CMeXHbIE yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. 1apannenbHOCTh U epIeHUKYISIPHOCTD MPSIMBbIX.

*CuMMeTpudHble (GUrypsl. OCHOBHBIC CBOMCTBA OCEBOM CHMMETpHH™ .
[Ipumepsl CUMMETPUHN B OKPYKAIOIIEM MUDPE.

1
3H€CL u gajiee * * 0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIbHOM IUIAHEC. Heuaror
CaMOCTOATCIILHO ONPCACIIACT 00BeM n3ydaceMoro mMmarepuala.



*OCHOBHBIE TOCTPOEHHUS C TOMOILBIO LIUPKYJIS U JIMHEHKN™.

Tpeyronbuuk.  Beicota, MenmaHa, OuHCCEKTpuca, HUX  CBOMCTBA.
PaBHOOC1pEeHHBINM 51 PaBHOCTOPOHHUU TPEYTOJIbHUKHU. Hepagsencto
TPEYTOJIbHUKA.

CBolicTBa W TpPU3HAKK PAaBHOOEIPEHHOIO TpeyroibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBA W MpU3HAKKM MapauieapHbIX npsMbix. Cymma  yrios
TPEYTOJbHUKA. BHEIIHUE YTIiIbl TPEYTOJIBHUKA.

[IpssMoyrosibHbIA  TpeyroiabHUK. (CBOHCTBO MEIWAHbl MPSAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJILHBIX TPEYTOJBHUKOB. [IpAMOYTOIBHEIN TPEYTOJIBHUK € yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: *HEPAaBEHCTBO TPEYTrOJbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEYTrOJIbHUKA.
IleprieHIUKYIISAp U HAKIIOHHAS.

*T'eomeTprueckoe MecTo Touek.™ buccekTpuca yria U CepeIUHHbBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUEK.

OKpy>XKHOCTb M KpyI, XOpJa M JHaMeTp, HUX CcBoWcTBa. B3ammHoe
PacIoJIOKEHUE OKPYKHOCTH U mpsaAMoin. KacaTenbHas M cexymias K OKpY»KHOCTH.
OkpyXHOCTb, BIIHCAaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTrOJbHHUKA.

8 KVIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBoicTBa. YacTHble
Cllydau MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), UX MPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA M MPU3HAKHU.
[IpssmoyroJibHAs Tpaneuus.

*Metoa yaBoeHust MmeauaHnsbl. LleHTpanbHas cuMMeTpus.

Teopema dasieca u Teopema O NPONOPLUOHAIBHBIX OTpe3kax. Cpennue
JIMHUM TPEYTOJIbHUKA U Tparnenuu. LleHTp Macc TpeyrojapHuKa.

[Togobue TpeyroabHUKoB, Ko3(hduiment nonodud. IIpuszHaku nogoOus
TpeyroabHUKOB*. [IpuMeHeHne nogo0us nNpu perieHruy NPakTUYECKUX 3a1ad.

CaoiicTBa miomiaaei reomeTpudeckux ¢uryp. DopMynsl Ui TUIOMIAIA
TPEYroJIbHHKA, Tapajienorpamma, pomba u Tpaneruu. OTHOIICHHUE IUIONIAIeH
NMo00HBIX GUTYP.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npum pemeHun
MPAKTUYECKUX 3a7a4.

CuHyc, KOCHHYC, TAaHT€HC OCTPOro yrjla MPSMOYTOJBbHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUECKHE (YHKIUU
yrioB B 30°, 45° u 60°.

BrniucanHble M LEHTpaJbHBIE YTJIBI, YTOJ MEXKIY KacaTelibHOM M XOpIOH.
Yrael  Mexay XopaaMM M CeKylUMMH. BrnucaHHble U ONUMCaHHBIE
YETBIPEXYTOJBbHUKN. B3auMHOe pacnosiokeHue AByX OKpykHoctei. Kacanue



OKpyx)HOCTeH. OOITMe KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, Tanrenc ymioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPHUIECKOE TOXK1eCTBO. DOPMYIIBI TPUBEACHHUS.

Pemenne TtpeyrompHukoB. TeopemMa KOCHHYCOB W TeOpeMa CHHYCOB.
Pemmenne mnpakTUYeCKMX 3aad C HCIOJIb30BAaHHEM TEOPEMBI KOCHHYCOB H
TEOpPEMBI CHHYCOB.

*TIpeoOpazoBanue nmogodus. [logo6re cooTBETCTBEHHBIX 3JIEMEHTORB.

Teopema o mNpou3BEACHHH OTPE3KOB XOPI, TEOPEMBI O TMPOU3BEIACHHUH
OTPE3KOB CEKYIINX, TEOpEeMa O KBaJIpaTe KacaTelbHOM™.

Bekrop, mmmHa (MOmyib)  BEKTOpa, COHANpaBJiICHHBIE  BEKTOPHI,
MIPOTHUBOIIOJNIOKHO ~ HAIpaBJICHHBIC  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpaIliy Haja BEKTOpamH. Pa3ziokeHue BeKTopa IO JBYM
HEKOJUTMHEapHBIM BekTopaM. KoopawHaTel BekTOopa. CKalIsIpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHECHHE 711 HAXOXKACHUS JIJTHH U YTJIOB.

JlekapToBbl KOOPJIMHATBI HAa IUJIOCKOCTH. *YpaBHEHUS MNpSIMOH™ U
OKPYXHOCTH B KOOpJHMHATAX, IMEPECCUYCHHE OKPYKHOCTEH M TPsAMBIX. Merona
KOOPJIMHAT U €ro MPUMEHEHUE.

[IpaBunbHbIlE MHOTOYroJibHUKH. JliMHAa OKpyKHOCTU. ['pagycHas w
paauaHHasi Mepa yriia, BBIYMCICHUE JJIUH YT OKpykHOocTed. [lnomans kpyra,
CEKTOpa, CETMEHTA.

*JIBM>KEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpUU (uUryp (dJIeMeHTapHBIC
npenacrasienust). [lapamnensusiil nepenoc. [loBopot™.

[INTAHAPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHON PABOYEHN ITPOI'PAMMBI KYPCA «T'EOMETPHS» (TTO
'OJAM OBYUYEHUA)

OcBoenue yueOHOro kypca «l'eomeTpusi» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs JIOJDKHO OOECIEeYMBATh JOCTIDKCHHE CIEAYIOIMMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YIHTATOB:

7 KUIIACC

Pacrio3HaBaTh W3y4YeHHBIE TEOMETpUYECKHUE (UTYPBI, OIMPEACTATh HX
B3aMMHOE PAacCIOJIOKEHHE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI; BBITIOIHATH
YEPTEXKHU MO YCIOBHUIO 3adauyd. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIUYUHBI.
PemaTe 3a1a4M Ha BBIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate rpyOyr0 OIICHKY JHMHEHHBIX W YIJIOBBIX BEIUYHH MPEIMETOB B
pealbHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznmnuarh pasmepbl ITHX
O0OBEKTOB T10 MOPSIIKY BETUYUHBI.

CtpouTh YepTex H K TEOMETPUYECKHM 3aJadaM (C HCIOJIb30BAHUEM
CMBICJIOBOM OIMOPBI: HABOSIIUE BOMPOCH! U/UIIM aJIrOpUTMa YYEOHBIX AEUCTBUI).



[Tonb30BaTbCAd NpPHU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPU PEIICHUH 3a]1ay.

[TpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEJHWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MPSAMOYTOJIBHOTO
TPEYroJibHUKA, B PEIICHHUH TEeOMETPUUECKUX 3a7ad (C HCIOJIb30BAaHUEM
3pUTENIbHOM HATJISTHOCTH W/WIIK BEpOAIbHOM OIIOPHI).

Onpenenars NapaUieNbHOCTh MPSMBIX C TOMOUIBIO YIJIOB, KOTOpPbBIE
oOpa3yeT ¢ HUMHU cekymasd. OnpenensTe NapajuieIbHOCTh MPSIMBIX C MOMOIIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OJHOM NMPSIMOM JO TOYEK IPYTOU MPSMOU.

Pemats 3a1aun Ha KieT4aToi Oymare.

[IpoBONTh BBIYMCIEHHUS M HAXOAUTh YHCIOBbIE M OyKBEHHbBIE 3HAYCHHUS
JIJOB B TEOMETPUYECKMX 3aJadyax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB M MHOI'OYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpH
IIEPECEUCHUH JBYX MapaJUICJIbHBIX MPSAMBIX CeKylled. PemaTe npaxkTudeckue
3aJ1a4u Ha HaXO0XJCHUE YIJIOB.

HMeTb npeAcTaBiIeHUE O MOHATUE TEOMETPUYECKOTO MECTA TOYEK.

@opMyIMpPOBaTh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JAHAMETPA
OKPYHOCTH, MOJIb30BAThCSI UX CBOKMCTBAMM. Y METhH IPUMEHATH 3TH CBOMCTBA IIPU
pelIeHny 3a1ad.

OpueHTHpOBaTbCSI B MOHATHSAX: ONHMCAaHHAs OKOJIO  TPEyroJbHUKA
OKPYXHOCTb, IEHTP OMUCAHHOW OKpY>KHOCTH. OnepupoBaTh Ha 0A30BOM YpOBHE
dakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOU
TOYKE, U O TOM, YTO CEPEIWHHBbIE NEPNEHAUKYISAPbl K CTOPOHAM TPEYroJbHUKA
MEPECEKAIOTCS B OJJHOM TOYKE.

OpueHTHpOBaTbCSI B TOHATHSAX M ONEPUPOBATh Ha 0a30BOM YpOBHE:
KacaTejibHasg K OKPY>KHOCTH, T€OpeMa O NEPIEHAUKYJISIPHOCTH KacaTeIbHOU M
paaunyca, IpOBEIEHHOIO K TOUKE KACAHMUS.

MMeTh mpeacTaBieHHE O MPOCTEHIIMX T'€OMETPUUYECKUX HEPABEHCTBAX, X
IIPaKTUYECKOM CMBICIIE.

IIpoBOUTH OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS € MTOMOILIBIO IUPKYJIA U
JIMHENKHU.

8 KUIACC

Pacnio3HaBaTe OCHOBHBIE BHUIBl YETBIPEXYTOJBHUKOB, HX JJIEMEHTBHI,
II0JIb30BATBHCSA X CBOMCTBAMU IIPU PEIIEHUU T€OMETPUYECKUX 3a1a4.

OpueHTHPOBATHCS B MOHATUHA — TOYKH IEPECECUEHUSI MEANAH TPEYTrOJIbHUKA
(eHTpa Macc) B pelieHr 3aaad.

Brnaners noHsiTMEM CpeAHEN JIMHUM TPEYTOJIbHUKA U TPAINlCUH, IPUMEHSTh
MX CBOMCTBA IIpM PELICHUM MPOCTEMIIMX TIeOMETpUYECKUX 3axad. lMmMers
npeacTtaBieHue o teopeMe Daneca U TEOpEME O MPOIMOPLUOHAIBHBIX OTPE3KaX,
NPUMEHATh WX JJs1 PEIICHHUs MPaKTHUYECKUX 3aaad (C Omopol Ha 3PUTEIbHYIO
HarJISIAHOCTD ).

[IpuMeHsTh NpU3HAKM TOA00US TPEYTOJbHUKOB B PEIICHUU HECIOMKHBIX



TreOMETPUUYECKUX 3a/1a4.

[Tonb3oBaTbes Teopemoit [ludaropa mns pemieHuss reoMeTpUUECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagers mnoHATHAMHM CHHYCAa, KOCHMHYyCa M TaHT€HCa OCTpPOro yria
PSIMOYTOJILHOTO TpeyroibHUKa. [10b30BaThCsl STUMU MOHSTUIMU JUJIST PEIICHUS
MPaKTUYECKUX 3a]1a4 (IIPU HEOOXOJIMMOCTH C ONOPON Ha aJTOPUTM MPABUIIA).

Beruucnare  (pa3nuuHbIME - criocoO0amu) (C ONMOpPOM Ha CIPaBOYHYHO
uHGOpMAIIMIO) IUIOUIAAb TPEYroJbHUKA M TUIOMIAAd MHOTOYTOJBHBIX (UTYD
(MonB3ysICh, TE HEOOXOIUMO, KaTbKyIATOPOM). [IpUMEHSATh MOTy4YeHHbIE YMEHHUS
B IIPAKTHUUECKUX 3a7auax.

Brnagerp MOHATHUSMU BIMCAHHOTO M LIEHTPAJIBHOTO YIJIa, HCIOJIb30BaTh
TEOpPEMBI O BIMCAHHBIX yriaX, yriax MEXIy XOpAaMH (CEKYLUIUMH) U YTIIe MEXIy
KAacaTeIbHOM M XOPAOU MPH PEIICHUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

Braners moHATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOWCTBA
OINKCAaHHOTO YETHIPEXYTOIbHUKA MPU PELICHUH NIPOCTEUIINX 3a/1au.

[IpuMeHATh MOTy4YeHHBbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTeMaTUYECKHE
MOJIEIH JIs 3a]1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NpPUMEHEHUEM MOoJ00us W TPUTOHOMETpUHU (TOJB3YsCh, TJE HEOOXOAUMO,
KIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETpPUYECKHE (GYHKIHUUA OCTPHIX YIJIOB, HAXOJUTh C WX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJTMHBI
Y YTJIbl [Tl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaTbea popMynamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM JUII HAxXO0XKJICHUS COOTHOLIEHWH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMH (C OMOPOM Ha CIIPaBOYHYIO MH(DOpMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOKICHUS PA3IUYHBIX
AIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOJbHUKOBY»), NMPUMEHATh HX MpHU
pPELIEHNH NMPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

Brnagerp monHsTHsAMH  npeoOpa3oBaHHMs  MMOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJ00HBIX Guryp. [lonb3oBaThest cBOWCTBaMHU MO100MS MPOU3BOJIBHBIX
buryp, yMeTh BBIYUCIATH JUIMHBI M HAXOIUTh YIJIBl Yy TMOAOOHBIX ¢uryp (1o
ANTOpUTMY y4eOHBIX nercTBuil). [IpuMeHsaTh cBOWCTBAa MOJ00US B TIPAKTUIECKUX
3a/ayax. Y MeTh MPUBOAUTH MPUMEPHI OJOOHBIX (UTYP B OKPYKAIOIIEM MHUPE.

[Tons30BaThcs TeopemMaMu (IO BHU3YaJbHOM OMNOpPE) O TMPOU3BEACHUU
OTPE3KOB XOPJ, O TPOU3BENCHUN OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThbCAd BEKTOpaMH, MOHUMATh MX TN€OMETPUUECKUN W (PU3NUYECKHIl
CMBICII, MPUMEHATh HUX B PELUICHUU TEOMETPUYECKUX U (PU3MYECKHUX 3ajad.
[IpUMEHATH CKAISIPHOE MPOU3BEAECHNE BEKTOPOB JJIsI HAXOXKIAEHUS IJIMH U YTJIOB.

[Tonp30BaThCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSATh €ro B
PELIEHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a7aY.

Brnaners NOHATUAMM NPaBUIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPYXHOCTH,



JUIMHBI JIyTU OKPYKHOCTH M PaJMAHHOM MEphI yIja, YMETh BBIYUCIATH ILIOIIAb
Kpyra 4 ero yacteil (c omopod Ha copaBouHylo HHpopmanuio). [IpumeHsTh
MOJTYYEHHbIC YMEHHS B IPAKTUUECKUX 3a/1a4ax.

Haxonuth ocu (WM LEHTPBHI) CUMMETpUU (UTYp, TPUMEHSTH JIBUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IprMeHATh MOMyYeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJENH U1l 3a/1a4 PEATbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHHEM IMOAO00OMS M TPUTOHOMETPUUYECKUX (PYHKIHH (TOJB3YSICh, TIE
HEOO0XOMMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (ITO 'OJAM OBYYEHMUA)

7 knace (He MeHee 68 u)

Ha3zBanmue
pasaeia (TemMbl)
Kypca (4uciao

OcHOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

4acoB)
IIpocTreiimme [Ipocreiinme reomeTpruueckue 0ObEKThI: TOUKH, IPSIMbIe, Ty4d | POpMYJIMPOBATH OCHOBHBIE OHATHUS U ONPE/IEIECHUS.
reoMeTpuyecKue Y yTJIbI, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBath  U3Yy4YEHHBIE  TeOMETpUYECKUE  (UTYpHI,
$urypsi CMexHbIE U BEPTUKAJIBHBIE YTIIbI. ompeneJsiTb HX B3aUMHOE PAacCIOJIOKEHUE, BBINMOJHATH
U HX CBOMCTBA. PaGota ¢ mpocTeHmMI YepTexamH. YepTEX MO YCIOBHIO 3a/1ayu (C HCIOJIb30BAHHEM CMBICIOBOM
HN3mepenue W3mepenue NMHEWHBIX W YIJOBBIX BEJIMYWH, BBIUMCIICHHE |OMOPHI: HABOJAIINE BOMPOCHl W/HIM alrOpUTMa Yy4eOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JeNCTBUN).
BEeJIHYMH [lepumerp u  mmomans  ¢uryp, cocraBleHHbIX U3 |[IpoBoAMTH MpPOCTEHIINE TOCTPOCHHS C TIOMOIIBIO ITUPKYIS U
(14 4) MPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsATH TUHEIHBIE U YIJIOBBIE BEJIMYNHBI T€OMETPUUYECKUX
U IPAKTUYECKUX OOHEKTOB.
OmnpenensiTb «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOIUTH TPYOYIO0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7aun Ha BBIYMCIICHHE JUIMH OTPE3KOB M BEITUYUH
YTJIOB.
PemaTtp 3a1aun Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
duryp.
IMpoBoauTh KIaCCU(PUKALUIO YTIIOB, BBIYMCJIATD JTUHEHHbIE U
YIJIOBbIE BEJIMYHHBI, MPOBOAUTH HECJOKHbIE HEOOXOJUMbIE
JIOKa3aTelIbHbIE PACCyKICHHUS.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMETPHH.
TpeyrojbHuKkH [lonsiTe O paBHBIX TpPEyrojibHUKaX W  IepBUYHBIE | Pacmo3HaBaTh Napbl pPaBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 v) MPEACTABICHUS O pPaBHBIX (KOHTPYIHTHBIX) Qurypax. Tpwu |uepTekax (C ykazaHHEM TPHU3HAKOB) MPU HEOOXOIUMOCTH C

IprU3HaKa paBCHCTBA TPCYT'OJIbHUKOB.

BU3yaJIbHOW OIIOPOM.




IIpu3naku  paBeHCTBA  NPSMOYTOJIBHBIX  TPEYTOJBHHUKOB.
CBOMCTBO MeuaHbI IPSIMOYTOJIBHOTO TPEYT OJIbHHKA.
PaBHOOEpeHHBIE W PaBHOCTOPOHHUE  TPEYTOJIbHUKHU.
[Ipu3Haku u cBONCTBA paBHOOEIPEHHOTO TPEYrOJIbHHKA.
[IpoTuB OGONbBIIEH CTOPOHBI TPEYrOJbHHUKA JIEKHUT OOJBIIMN
YTOII.

[Ipocreiiine HepaBeHCTBA B T'€OMETPHH.
TpeyroyibHuKa. HepaBeHcTBO TOMaHON ™.
[IpsAMOYTOJILHBIA TPEYTOIBHUK C yriioM B 30°,
IlepBble NOHATHS O 10KA3aTEILCTBAX B FTEOMETPHH.

*HepaBeHcTBO

BeiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTrOJILHUKOB.

dopmyaupoBaTh OIpee/ICHUs: OCTPOYTOJIBHOTO,
TYIOYTOJILHOTO, MPSIMOYTOJIBHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEAMaHbl TPEYroJbHUKA; CEPEeIMHHOTO  MEepPHEHAUKYISIpa

OTpe3Ka; IepuMeTpa TpPEyrojbHUKA IMPU HEOOXOJUMOCTU C
OIIOPOi1 Ha aJITOPUTM IMpaBUJIA.

@opMyJIMPOBaTh CBOWCTBA U MPU3HAKK DPABHOOEIPEHHOIO
TPEyroJbHUKA.

CTpouThb 4epTEKH, pemaTh 3a1a4M C IOMOLIBIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs IPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajadax (C MCIOJIb30BAaHHEM CMBICIOBOM
OTIOpPBI: HABOJAIIME BOMPOCH W/WIM aIrOpUTMa Y4eOHBIX
JEeNCTBUN).

Hcnoab3oBath 1U(POBBIE pPECYPCHI
CBOWCTB M3y4aeMbIX QUryp.
3HAKOMMTBCS € MCTOPHEI Pa3BUTHs T€OMETPHUHU.

AJig  HUCCICI0BaAaHUA

IHapaniejabHble
npsiMble, CyMMa
YIJI0B
TPEYroJbHUKA
(14 9)

[TapannensHble mpsMble, uX cBoWcTBa. Hakpect nexamiue,
COOTBETCTBEHHbIE U OJTHOCTOPOHHUE YIJIbI (00pa30BaHHbIE MPU
NepeceueHU ! NMapauIebHbIX MPSMBIX CEKYILEH).

[Ipu3Hak  mapajuleIbHOCTH  NPSAMBIX — 4YE€pe3  PaBEHCTBO
pPacCTOSTHUM OT TOYEK OJHOM MPSIMOM 10 BTOPOU MPSMOM.
CymMa yriioB TpeyrojJbHHKa  MHOTOYTOJIbHUKA.

BHelHue yriel TpeyrojabHUKa

®opmyaMpoBaTh  NMOHATHE  IAPAIICIbHBIX
HAXOAHUTh TPAKTUYECKHUE TPUMEPHI.

M3yuaTh CBOICTBa YIioB, 0Opa30BaHHBIX NpPH MEpPECEUCHUU
MapauieIbHbIX MPSMBIX CEKYIIen

IIpoBoauTs pokasareabcrBa. PopmyaHpoBaTh TeopeMy
MapajuieIbHOCTH  JBYX TMPSAMBIX C  TIOMOIIBIO  YTJIOB,
00pa30oBaHHBIX TPHU TMEPECEUEHUU OTUX TMPSAMBIX TpeTben
IPSAMOM.

BoIuucasaTs CyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHUKA.
Haxoauth YncioBble W OyKBEHHBIC 3HAYECHHS YIJIOB B
r€OMETPUYECKUX 3aJlayax C UCIOJIb30BAHUEM TEOPEM O CyMME
YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.

3HAKOMMTHCS ¢ HCTOPHEl pa3BUTHS T€OMETPHUHU.

MMpsSAMBIX,




Okpy:KHOCTH

U KpYT.
I'eomeTpuueckue
MOCTPOEHHS

(14 9)

OKpy>XHOCTb, XOpJIbI U TUAMETPHI, UX CBOMcTBA. KacarenbHas
K OKpyXHOCTU. OKpYy’KHOCTb, BriMcaHHas B yroi. *Ilonsrue o
I'MT, npumeHnenue B 3amadax. buccekrpuca M cepeauHHBII
NEePIEHANKYIISAp KaKk FT€OMETPUYECKHE MecTa TOYeK™.
OKpy’>KHOCTb, OIMCAaHHAs OKOJIO TPEyrojbHUKa. BrmcanHas B
TPEYrOJIbHUK OKPYKHOCTb.

[Ipocreiimne 3axa4n Ha IOCTPOEHUE.

®opmMy/IMPOBATL  OMNpeENeICHHS
JuaMeTpa M KacaTelbHOM K OKPYKHOCTH.
CBOMCTBA, IPU3HAKU, CTPOUTDH YEPTEKU.
HccaenoBarb, B TOM YKCIIE HCIOJIB3YS HU(POBbIE PECYpPChI:
OKPY’KHOCTb, BIIMCAaHHYI0 B YyIOJI; LEHTP OKPYXHOCTH,
BIINCAHHOM B YI'OJI; PABEHCTBO OTPE3KOB KacaTEJIbHBIX
*Ucnoab3oBath Metoa ['MT nins nokasarenbcrBa TeopeMm o
nepeceyeHn OMCCEeKTPUC YITIOB TPEYroJbHUKA U CePEeIUHHbBIX
NEPIEHAUKYJIIPOB K CTOPOHAM TPEYrOJbHHUKA C IIOMOIIBIO
I'MT.*

OBianeBaTtb NOHATHSAMH  BIMCAHHOM M ONMCAaHHOU
OKPYKHOCTEH  TpEYrOJbHUKA, HAXOAUTh ILIEHTPBl 3TUX
OKPY’KHOCTEH C OIIOPOM HA ajrOpUTM IIpaBuIa.

Pemiate OCHOBHBIC 3aa4M HA NMOCTPOEHHE: YIJIa, PABHOI'O
JJAaHHOMY; CEpEJUHHOI0 IEPHEHAMKYJApa JAHHOTO OTPE3Ka;
OpsIMOM,  NPOXOAAIIEH  4yepe3  JaHHYH  TOYKy U
NEPNEeHIUKYIIPHON JaHHOW HpPSIMOM; OMCCEKTPUCHI JAHHOIO
yriaa; TPEYrojJbHUKOB IO Pa3jIMYHBIM JJEMEHTaM IIpH
HEO0OXOIMMOCTH C HaNPaBJISIOUIEH TOMOIIBIO.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS T€OMETPHUH.

OKPYXHOCTH,  XOpbI,
HN3yuarp ux

MoBTOpEHME,
0000meHne
3HAHMH

(4 9)

[ToBTOpeHne u 0000II€eHNE OCHOBHBIX IOHATUH U METOJOB
Kypca 7 Kiacca.

Pemiath 3aga4yud Ha MOBTOPEHHE, WILIIOCTPUPYIOIIME CBS3U
MEXy pa3TuYHBIMU YaCTAMHU Kypca.

8 kiacc (He meHee 68 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10

OcHoBHOE coaepxaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS




4acoB)

YerbIpEéXyroJabHUK

H
(12 u)

[Tapannenorpamm, €ro mpus3Haku U CBOKCTBA. YacTHbIE cllydau
napaiesIorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBajpaT), HX
npu3Haku U cBoiictBa.  Tpameums.  PaBHoOokas
IIPSIMOYTOJIbHASL TPAIECLIAH.

*V nBoenue menuansl. LlenTpanbHas cuMMeTpus™

N300paxkaTh 1 HAXOUTh HA YEPTEKAX YETHIPEXYTOJIbHUKU
Pa3HbIX BUJOB U UX DJIEMEHTHI.

DopmMyJINpPOBATH onpeeIeHUs: napajuiesiorpaMma,
OpsMOYTOJIbHUKA, pomOa, KBajapara, Tpareuud, paBHOOOKOM
Tpaneunuu, IpsIMOYroJIbHON Tpareuu.

Hcnonb3oBaTth MNpH  pelleHMH TPOCTeHIIUX  3agay
MPU3HAKK U CBOWCTBA: MapajjiesiorpamMma, IpsiMOYTroJIbHUKA,
pom0Oa, KBajpara, Tpaleluuu, pPaBHOOOKOW Tparenuu,
IPSIMOYTOJILHOM Tpameru.

IIpumeHsITH MeTO] YIBOEHUS MeEIUaHbl TPEYroJbHUKA C
OTOPOH Ha alITOPUTM IpaBUIIA.

HUcnoap3oBarh [H(POBBIE peCypchl Uil HMCCICIOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHH.

Teopema PaJieca
1 TeopeMa o
NPONOPUHOHAIBH
BIX OTPE3KaXx,
Nno100HbIE
TPEYIroJbHUKH
(154)

*Teopema Daneca u TeopemMa 0 MPOMOPIUOHATBHBIX OTpE3Kax.™
Cpennsisa nuHus TpeyrojbHuKa. Tpaneuus, €€ cpeaHsis TUHUSL.

*TIponopuuoHaabHble  OTPE3KH, IOCTPOCHHUE  YETBEPTOTO
IIPONOPLIMOHAJIBHOTO OTPE3Ka.

CBoiicTBa IIEHTpa Macc B TPEYroJbHUKE.

[TonoOHBIE  TpeyroiabHUKH. TpW  TOpU3HAKa  MOJ00US

TpeyrojabHUKOB™. [IpakTiHueckoe npruMeHeHue.

IIpoBoANTH MOCTPOEHUA C IOMOUIBIO IUPKYJIA U JIMHENUKH C
UCIoNbp30BaHuEe  Teopembl  Pajeca U TEOPEMBI O
MIPONOPLUMOHANBHBIX ~ OTpPE3KaX, CTPOMTH  YETBEPTHIN
IPONOPLUUOHAIBHBIM OTPE30K C ONOPOM HA 3PHUTEIBHYIO
HarJIsiJHOCTb.

HaxoanTh n10100HbIE TPEYTOJIBHUKH HA TOTOBBIX YepTeXkax
yYKa3aHWEM COOTBETCTBYIOLIMX NPU3HAKOB MON00MS TIpu
HEOO0XOAUMOCTH C BU3YaJIbHOM OMOPOii.

Pemath 3agauu Ha 1MOJO0OHBIE TPEYTONBHUKH C TOMOIIBIO
CaMOCTOSITEJIbHOTO TIOCTPOEHMSI YEPTEXKENM U HAXOXKIACHUS
MOAOOHBIX  TPEYrOJBHUKOB  TPH  HEOOXOIUMOCTH  C
HaIIpaBIAIOIIEH IOMOILIBIO.

I[IpoBoauTh 10Ka3aTEIBCTBA C UCIOJIB30BAHNEM ITPU3HAKOB
oJI00MSI HECJIOKHBIX T'€OMETPHUUECKUX 3a7ad C OMOpod Ha
QITOPUTM YUEOHBIX JEHCTBUIM.
IIpumeHsITH  TOJIyYEHHBIE  3HAHMUS

IpU  pelIeHUH




TreOMETPHUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXOAUMOCTH
C HaIIPAaBJISAIOLIEH TOMOILBIO.
3HAKOMHTBCH C HCTOPUEH PA3BUTHS FEOMETPUH.

ILnomanm.
Haxo:xnenue
nJjiomaaen
TPEyroJibHMKOB

U MHOTOYTOJIbHBIX
¢uryp. Ilnomagn
noao0HbIX puryp
(14 9)

[TonsiTre 06 00MIEH TeOpHUH TIOIAIH.

@opmysbl A IUIOMIATU TPEYrojbHUKA, Mapajienorpamma.
*OTHOIIICHHE TUIONIAICH TPEYTrOJIbHUKOB ¢ OOIIMM OCHOBAaHUEM
WM 0011el BBICOTOM.

Beruncnenue miuomaaei ClIoXHBIX QUTYyp depe3 pa3OneHHe Ha
4acTU U JOCTpoeHue.™

[Tnomanu duryp Ha kierdyaroi Oymare.

[Tnomanu nogoOHBIX Guryp. Berauciienne miomaneit. 3amaun ¢
MPAKTUYECKUM cojepkaHueM. *PerieHue 3agad ¢ MOMOIIBIO
MeTO/a BCIOMOTaTeIbHOM TuIomaamn.™

OBjajgeBaTh NMEPBHYHBIMH NPEACTABJIEHUAMH 00 0O01Iei

Teopuu Iiom@aau (Mepsl), GoOpMyJaHPOBATH CBOMCTBA
TUTOIIA TN, BBISICHSTH WX HATJISTHBIA CMBICIT.

[Mpumensty  ¢opmyabl  IJIOHMAMU  HapaliesiorpaMMma,
TPEYrONbHHUKA, Tpamleluh C OINOPOH Ha CIPABOYHYIO
uHdopMaIuto.

I[IpumensiT (hopmyIibl TUIOIAAN BBITYKJIOTO

YeThIPEXYTOJbHUKA YEPe3 AMATOHAIU U YroJl MEXAYy HUMH C
OTMOPOH Ha CIIPABOYHYIO HH(POPMAIHIO.

Haxoaute 1miomaau Guryp, u300pakEHHBIX HA KJIETYaATOU
Oymare, HCIOJIL30BaTh Pa30UEHUE HA YaCTH U JOCTPOEHHUE.
Pa3oupars npumepbl HCIOIB30BAHMS BCIIOMOTATEIBHON
IUTOIIAIN AJIs PELIEHUS TEOMETPUYECKHX 3a1a4.

Haxoauthe 1utomanu noJoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMALIUIO.

BoruncasTe MI01AAH pa3IMdHbIX MHOTOYTOJIBHBIX QUTYP.
Pemats 3a1aum Ha IUIOMIAb C IPAKTUYECKUM COJEPKAHUEM
IIOCJIE COBMECTHOT'O aHAJIN3A.

Teopema
Iudaropa n
HayaJjia
TPUTOHOMETPHH
(10 v)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U TNPUMEHEHHE.
O6parnas Teopema [Iugaropa.

Onpenenenre TPUTOHOMETPUYECKUX (DYHKLIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHUS B  HPSIMOYTOJIBHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
CooTHomIEHNsT  MEXAYy CTOPOHAaMH B  INPSIMOYTOJIBHBIX
TpeyroiapHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBatk TeopeMy I[ludaropa, memoabzoBaTh €€ B
MPAKTUYECKUX BHIYUCICHUSIX.

Brnagerp  MOHATUSIMM ~ TPUTOHOMETPUYECKUX  (QYHKIUH
OCTpPOTO YIia, NPOBepPATh UX KOPPEKTHOCTb.

BBIBO)II/ITI) TPUTOHOMETPUUCCKHE COOTHOIIICHHU B
MPSIMOYTOJIBHOM TPEYIOJbHUKE C ONOPOM Ha CIPaBOUYHYIO
nH(pOpMaIIHIO.

HccnenoBath  COOTHOLIEHHS  MEXIy  CTOPOHaMu B

MIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriaamu B 45° u 45°; 30° u
60° c HanpaBIIAIONIEH TOMOUIBIO.




Hcnonw3oBars  (HopMylbl  HPUBEAEHUS U
TPUTOHOMETPUYECKOE TOXKJIECTBO JUISl HAX0XKJICHHS
COOTHOILICHUH MEXAYy TPUTOHOMETPUYECKUMHU (YHKLIUSIMHU
pa3MYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPABOYHYIO
nH(pOPMAIIHIO.

I[IpuMeHSAITh NOIY4YECHHBIC 3HAHUS U YMEHHs IPU PEIICHUU
IPAaKTUYECKUX 3a1ad (IIpy HEOOXOAMMOCTH C OINOpOM Ha
QJITOPUTM IPaBUIIA).

3HAKOMHTBCH C HCTOPUEH PA3BUTHS FEOMETPUH.

OCHOBHOC

Yriasl B Brincansble ¥ HEHTpalIbHbIE YIUIbI, YTOJ MEXAY KacaTeabHOH 1 | MOpMYJHPOBATh OCHOBHBIE OINPEAEICHUS, CBS3aHHBIE C
OKPY’KHOCTH. XOpIOH. yriamu B Kpyre (BIIMCaHHBIN yroJ, LIEHTPAJIbHbIN yroin).
Bnucannsbie VYTIibl MEXAY XOpIaMU U CEKYLIUMHU. HaxoauTh BHMCaHHBIE YIJIbl, ONMPAIOIIMECS HA OAHY IYTY,
U ONHCAHHBIE BrnucanHble 1 OMMCAHHBIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCIASATH YIJIbl C TOMOIIBIO TEOPEMBI O BIMCAHHBIX Yriax,
YeThIPEXYroJbHHUK |CBOHCTBAa. IlpuMeHeHMe S3TUX CBOWMCTB MpU  pEIIEHUM |TEOPEMBl O BIUCAHHOM YETBIPEXYTOJbHUKE, TEOPEMBI O
. reOMEeTPUUYECKUX 3ajau. LEHTPAJILHOM YIJle MpH HEOOXOAMMOCTH C BHU3YaJbHOH
KacarenbHble B3aumHoe pacnonokeHne AByX OKpykHocTed. Kacanue | onopoii.
K OKPY’KHOCTH. OKPY’KHOCTEH. HccnenoBatb, B TOM 4HCI€ C IOMOIIBIO IHPPOBBIX
Kacanne pECYPCOB, BIIMCAaHHBIE M ONHUCAHHBIE YETBIPEXYTOJIbHUKH,
OKpY:KHOCTeM BBIBOJAUTH WX CBOMCTBA M NIPHU3HAKU IIOCJIE€ COBMECTHOTO
(13 v) aHaJn3a.
Hcnonb3oBaTh 3TU CBOWCTBA M MPU3HAKU IPH PEIICHUU
3ajad.
IToBTOpEHHE, IloBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 u §|Pemars 3a1auyM Ha NOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
00o01menune KJIacCoOB, 000011IeHNE 3HAHUI. MEX1y pa3InYHbBIMU YacTIMHU Kypca.
3HAHUH
(4 1)

9 knacc (He MeHee 68 u)




Ha3zBpanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
Tpuronomerpusi. |Onpesenenne TPUroHOMETpUUecKuX (GyHKImH yriaoB ot 0° 10| @opMyJMpOBaTH  ONpedeJeHHs]  TPUTOHOMETPHYCCKHX
Teopembl 180°. KocuHyC W CHHYC MpPSMOr0 M Tymoro yria. Teopema|(QyHKIMI TYIMbIX ¥ OPSMBIX YIJIOB C BH3YaJbHOW OIMOPOI.
KOCHHYCOB H KocuHycoB. (O000meénHas) Teopema CHHYCOB (¢ paauycoMm | DopMynupoBaTh T€OpeMy KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHOM OKpyXHOCTH). HaxoxaeHue JUIMH CTOPOH M |paJnyCOM ONMCAHHOMN OKPYKHOCTH).
Pemenne BEJIMYMH YIJIOB TPEYTOJIbHUKOB. Pemarp TpPEyroJpHUKH C ONOPOM HA aNTOPUTM YUEOHBIX
TPeyrojbHUKOB dopMyna IIOMAAA TPEYroJbHUKA Yepe3 JIBE CTOPOHBI M YIoJl | ACHCTBUI.
(16 u) Mexay HUMu. PopMyra IUIOMAau YeTBIPEXYTOJIbHUKA yepes ero | Pemate mpakTuyeckue  3agadyu, CBOAfAIIMECHd K
JMAroHaIM U yToJl MEKy HUMH. HAXO0KICHUI0 PA3JINYHBbIX 3JIEMEHTOB TPeyroJbHUKA.
[IpakTuueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeodpasoBanune |*[loHsTHE O MpEeoOpa3zoBaHUM TOAOOUS. OcBauBathb NMOHATHE npeoOpa3oBaHUs noao0us.
noxoous. CoOTBETCTBEHHBIE 3JIEMEHTHI TOJ00HBIX (PUTYD. HccaenoBarh OTHOIIEHUE JTUHEHHBIX JIEMEHTOB QUTYp MpHU
Mertpuyeckue Teopema o0 mnpou3BeneHHWU OTPE3KOB XOpJ, Teopema o |mnpeodpa3oBaHuu noaodus. HaxoauTs npuMepsl mojnodus B
COOTHOIIICHUS B IIPOU3BENCHNN OTPE3KOB CEKYIIHMX, TEOpeMa O KBaApaTe | OKPYKAIOLIEH 1eHCTBUTEIBHOCTH.
OKPY:KHOCTH kacarenbHOU. IlpuMeHeHne B pelIeHHMM TIeOMETPUUYECKUX | *BbIBOAMTH METPUUYECKHE COOTHOILEHUS MEXIY OTpE3KaMH
(10 v) 3amaq.* XOpH, CEKyLIMX UM KacaTelbHbIX C HCIOJIb30BaHUEM
BIMCAaHHBIX YIJIOB U MOJOOHBIX TPEYTrOJIbHUKOB.
Pemiatp reomMeTpuyecKue 3ajaud W 3aJauyd U3 pEalbHON
YKU3HU C MCTIOJIb30BAaHUEM TOI00HBIX TPEYTOJIbHUKOB.™
BexTopsl OmnpeneneHne BEKTOPOB, CJIOXKEHHUE M Pa3HOCTb BEKTOPOB,| Mcmoab30BaTh BEKTOPHl KakK HAIPaBIEHHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOPA Ha YUCIIO. HCCJIe10BATH r€OMETPUYECKHUN (mepemeriexue) 51

DU3NYECKUN U TEOMETPUUECKUI CMBICII BEKTOPOB.

Paznoxxenne BekTOpa MO JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkansipHOE TIPOU3BEACHHE BEKTOPOB, €r0 MpPUMEHEHUE s
HAaXOXJEHUs JIMH U YIJIOB.

Pemenue 3aga4 ¢ moMoIbIO BEKTOPOB.

¢usnueckuil (cua) CMBICIBI
BOIIPOCHBI IIJIaH.

3HaTh omnpenejJieHHsi CYMMbl U Ppa3HOCTH BEKTOPOB,
YMHOKEHHS BEKTOpa Ha 9HCIIO, Hccae10BaTh
reOMETPUUECKUH 1 (PU3UUECKHI CMBICIIBI 3TUX OTEpaLnid.
Pemat, TeoMeTpHyecKHe 3adadydl €  HCIOJIH30BAHHUEM

BEKTOpPOB C OIIOpPOM Ha




IIpuMeHeHHEe BEKTOpPOB Ul pEUICHUS 3alad KUHEMAaTUKUd H
MEXaHUKH.

BEKTOPOB.
PackjagpiBaTh BEKTOp 10 JIBYM  HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh  CKAJISPHOEC  NPOM3BEACHUE  BEKTOPOB,

BBIBOJUTH €0 OCHOBHBIE CBOWCTBA.

BeruucjasaTs CyMMy, pasHOCTb U CKaJIspPHOE IIPOU3BEIACHUE
BEKTOPOB B KOOPJAHHATAX.

IIpuMeHATh CKaJIApHOE IPOU3BEACHHUE I HAXOXKIACHUSA
JUIVH U YIJIOB.

JlexapToBbI JlexkapTOBbI KOOPINHATBI TOUEK HA IUIOCKOCTH. OcBauBaTh MOHATHE NPSIMOYIOJbHOM CHCTEMBl KOOPJIMHAT,
KOOpAMHATBHI  Ha|*YpaBHeHHE NPsAMON.* YTIIOBOH KOX(PQHUIMEHT, TAHTCHC YIJIa |IeKapTOBBIX KOOPIMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IapaJUIEIIbHBIC U IIEPIEHANKYIIIPHBIE IIPSMBIE. HccnenoBars ypaBHEHHE NPSIMON M OKPYXKHOCTU C ONOPOH
9 ) VYpaBHeHue OkpyxkHOCTH. HaxoxaeHne KOOpAMHAT TOYEK | Ha BONPOCHBIN ILJIAH.
IIEPECEYECHUS OKPYKHOCTH U IIPSIMOH. HaxonuTs eHTp U painyCc OKPYKHOCTH 110 €€ ypPaBHEHUIO.
MeTo KOOpAMHAT IPU PEIIEHUU T€OMETPUUYECKUX 3a/1a4. Pemath 3agauMm Ha HaxOXKJICHHE TOYEK IIepECECYEHUS
Hcnonp30BaHne METOJa KOOPAMHAT B IIPAKTUYECKUX 3a/1adax IPSIMBIX M OKPY>KHOCTEH C IIOMOIIBIO METO1a KOOPAHMHAT.
Hcnonab3oBaTh CBOWCTBA YIJIOBOTO KO3 QHUIMEHTa MpsIMON
IpU pEUIeHUH 3ajad, s ONPEACIICHUS PacIONIOKEHUS
MIPSIMOM.
IIpumeHsITH KOOPAUHATHI NIPH PELIEHUU FE€OMETPUUECKUX U
MPaKTUYECKUX 3a/1ad, JUIsl TOCTPOEHUS MaTeMaTHYeCKUX
MoJieneil peanbHbIX 3a/1a4 («MEeTO KOOPAMHATY).
[Monb30BaThes U1 IMOCTPOCHHST U MCCIECNOBAaHUU
UG POBBIMU PECYPCAMHU.
3HAKOMMTBCS C MCTOPHEH Pa3BUTHUSA T€OMETPUU
I[IpaBuabHbIe [IpaBunbHBIE MHOTOYTOJIBHUKH, BBIYMCIEHHE WX JJIEMEHTOB.| ®opMYyJIMpPOBATH onpeaereHue MIPaBUJIbHBIX
MHOTOYIrOJbHUKH. |Uucio m ¥ JUJIMHA OKPYXKHOCTU. JlIMHA JYrH OKPY>KHOCTH. | MHOTOYI'OJIbHUKOB, HAXOAMUTb MX JJIEMEHTHI.
Juauna Pagnannas mepa yria. I[Monb30BaTHCA MOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM

OKPYKHOCTH U
IIOIAAb KPyra.
Breruncienue

[Imomane Kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue mnomazaei Gpuryp, BKIIOYAIOMIMX JIEMEHTHI KpyTa.

C IOMOIIBI0 TPABUIBHBIX MHOI'OYTOJIBHUKOB, ONpeneasiTh
YHCIIO 7T, JJIMHY JYTU U PAANAHHYIO MEpPY yTJia 1o oopasiry.
IIpoBoauTh Mepexoa OT paJaHHON MEpHI yria K IpagyCHOU




mJIomaaen
8 4)

1 Hao0OpOT 110 BU3YaJIbHOM onope.

OnpeaensaTs onanb Kpyra.

BoiBoauTh dopmyabl (B IpagyCHOM U paguaHHON Mepe) s
JUIMH JyT, IJIOIIAJEld CEKTOPOB M CETMEHTOB C OINOpPOil Ha
BOIIPOCHBIH IIJIaH.

BoruncasaTe miomaa Guryp, BKIIOYAIOMIMX 3JIEMEHTHI
OKpPY)KHOCTH  (Kpyra) C OHOpOMl Ha  CHPaBOYHYIO
uHdopMaIuto.

Haxoautp muioniaay B 3a7a4ax peaibHON KU3HH.

JIBMsKeHUs
IUIOCKOCTH
(6w

*TloHATHE O JBUKEHHUH IJIOCKOCTH.

[TapannensHbIil IEpeHOC, MOBOPOT U cUMMETpHUsA. OCH U LIEHTPHI
CUMMETpPUH.

[Ipocreiimne npuMEHEHN B PELLIEHUH 3a7au™.

Pazouparp  npumepsl,  WUIIOCTPUPYIOLIUE
JIBUKEHMSI, IEHTPOB U OCEH CUMMETPUHU.
@opMyJMPOBATH ONPEICICHUS IapaJUIEIbHOIO IIEPEHOCa,
IIOBOpPOTA M OCEBOM CHMMETPUU C BU3YAIBHOW OIIOPOM.
HaxoanTh HEMOABUKHbBIE TOUKU IO 00pa3ily.

HaxoauTh EHTPBI U OCH CUMMETPUI IPOCTENIINX QUTYp IO
oOpa3iry.

*TIpuMeHATHh MapajuIeIbHbI MEPEeHOC M CUMMETPHUIO IPHU
pEeLIeHNH TeOMETPUUECKUX 3aj1au (pa3douparb MpUMEPHI).
Hcnoab3oBaTh Ui OCTPOEHUS U MCCIEI0BaHUN LU(pOBBIE
pecypchL*

IIOHATHUA

[MoBTOpEHME,
00001IeHME,
CHCTEMATHU3ALMS
3HAHMH

(79)

[ToBTOpEHNE OCHOBHBIX MOHSATUH W METONOB KypcoB 7—9
KJ1accoB, 0000I1IeHe U CHCTEMATHU3aIIUs 3HAHUHA.
IIpocreiiine reomeTpudeckue QGUIYpHI U HUX
N3mepenne reoMeTpruiecKuX BETHYHH.
TpeyrojibHUKH.

[TapannensHbIe ¥ IEPIICHIUKYISPHBIC TIPSIMBIE.
OxkpyxHOCTb M Kpyr. ['eomeTpuueckue MOCTPOEHHUs. YTJbl B

CBOMCTBA.

OKPY)KHOCTH. BrmcaHHble W ONHCAHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeThIpEXYrOJIbHUKH. Bnucanusie Hu ONHCAaHHBIE

OnepupoBaTh MOHATHAMH: (QUIypa, TOUKa, HOpsMas, yroi,
MHOTOYI'OJIbHUK, paBHOOEAPEHHBI UM  PaBHOCTOPOHHHUMI
TPEYTOJIbHUKH, IPSIMOYTOJIBHBI TpPEYTrOJIbHUK, MEINaHa,
OuccekTpuca W BBICOTa TPEYTOJIbHUKA, Mapajljiesorpamw,
poMO, TPSMOYTOJIBHUK, KBajapar, Tpameuusi; OKPYKHOCTb,
KacaTrenbHasl; paBeHCTBO U M0a00He QUryp, TPEyTrOJIbHUKOB,;
MapajuIeIbHOCTh M NEPHEHIUKYISIPHOCTh NPSMBIX, YIroj
MEXAYy NpSIMbIMH, CHUMMETpPUS OTHOCUTEIBHO TOYKU U
NpsIMOW; JJMHA, PAacCTOSHME, BEIWYMHA YIJa, IUIOLIAb,
IIepuUMeETp.

Hcnoan3zoBarh [LIOLIA A

¢opmyabl: nepumerpa U




YETHIPEXYTOJIbHUKHU.
Teopema IIudaropa u Hayana TpuroHomerpuu. Pemenue oommx
TPEYrOJIbHUKOB.

[IpaBuiibHBIE MHOTOYTOJIBHUKH.

[TpeoOpazoBanus TJIOCKOCTH. JIBYDKEHHUSL. [TonoOwue.
Cummerpus.

[Tnomane. Berumcnenne twromaneii. I[lmomanun 1omo0HBIX

uryp.
JlekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH.
BeKTOpBI Ha IJIOCKOCTH.

MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTM M IUIOWIAAU KpyTa,
00BbEMa MPSMOYTOIFHOTO TapaJIJICIICIIHIIC/A.

OnepupoBaTb NOHATHUSIMU: IPSAMOYIOJIbHAs  CUCTEMA
KOOpPJINHAT, BEKTOpP; HCHO0Jb30BATh OTH TOHATUSA A
MPEJICTABICHUSI JAHHBIX M PELICHUS 3a/1a4, B TOM YHUCIE W3
JIPYTUX YYEOHBIX TPEIMETOB.

Pematr, 3agaum Ha TIOBTOPEHHUE OCHOBHBIX IOHSTHI,
WUTFOCTPALIMIO CBA3EH MEXAY pa3jiu4yHbIMH YacTsMU Kypca.
BriOupaTs MeTO U1 PEIICHMS 3a1a4H.

Pemats 3agaun 13 OBCEHEBHOM JKU3HU.
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