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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPHUS» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

['eomerpust Kak OIMH M3 OCHOBHBIX Pa3JeJIOB IIKOJbHOW MAaTEMAaTUKU, UMEHOLINAN
CBOCH I1e/IbI0 O0ECIEYNTh M3yYEHUE CBOMCTB W pa3sMepoB (PUTYp, WX OTHOILIECHUW H
B3aMMHOE PACIOJIOKEHUE, OMUPACTCA Ha JOTHYECKYI0, JI0KA3aTeIbHYI0 JIMHUIO.
[leHHOCTP W3yY€HHS TEOMETPUM Ha YpPOBHE OCHOBHOTO o0OmIero o0pa3oBaHus
3aKJII0YAeTCI B TOM, UYTO OOYYAIOIIMICS YYUTCA TPOBOJUTH JOKa3aTeIbHBIC
paccyXIE€HUsl, CTPOUTh JIOTUYECKHME YMOB3AKIKOYEHHUS, JOKa3blBaThb HWCTUHHBIC
YTBEPXKACHUST M CTPOUTh KOHTPIOPUMEPBI K JIOKHBIM, IPOBOAUTH PACCYKIACHUS
«OT TPOTHUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIMPOBATH OOpaTHBIE
YTBEPKICHUS.

BTopoil 1EHHOCTBIO H3Y4YEHHUSI TE€OMETPUM SBISIETCS HCIIOJb30BaHUE €€ Kak
WHCTPYMEHTA MpPU PEIICHUU KaK MAaTEMAaTHYECKUX, TaK W MPAKTUYECKUX 3aj]ad,
BCTPEUAIOIINXCA B pealibHOM >ku3HU. OOydaromuics J0HKEH HAyYUThCS ONPEICITUTh
reOMETpUYECKyI0 (UTypy, OMUCATh CIOBAMH JIaHHBIA YEepTEX WIM PUCYHOK, HAWUTU
IJIONIa/Ib 3€MEJIbHOIO Y4YacTKa, pacCYMTaTh HEOOXOAMMYIO JIMHY ONTOBOJIOKOHHOI'O
kabenss wiam TpeOyemble pa3Mepbl Tapaxka Jisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIUUCIWTENIbHAS JIMHUS B M3y4eHUU TreoMerpuu. Ilpm permenun 3amay
MPAKTUYECKOTO XapakTepa 00y4aroluics YYUTCS CTPOUTh MATEMAaTUYECKUE MOJETU
peanbHBIX )KU3HEHHBIX CUTYaIlui, TPOBOJUTH BBIUUCICHUS M OLICHUBATH aJICKBATHOCTh
MOJIYYEHHOTO PE3YJIbTaTa.

KpaitHe BaxHO mOAYEPKUBATH CBSI3U TEOMETPUU C JAPYTUMH y4eOHBIMU
npeIMeTaMy, MOTUBUPOBATh HUCIOJB30BaTh OINPEACIICHUS] T€OMETPUUECKUX (PUTryp U
MOHATUH, TEMOHCTPUPOBATh MPUMEHEHHUE MOJTYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE.
Ot cBs3u HambOojee spko BUAHBI B Temax «Bekrope», «Tpuronomerpudueckue
COOTHOILIEHUs», «MeTon koopaunat» u «Teopema Iludaropay.

VYyeOnblii kypc «l'eoMeTpusi» BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3ieiibl
cogepxanus: «I eomeTprueckue GUTypbl U UX CBOMCTBaY, «/I3MepeHne reoMeTpruuecKux
BEIIMUMH», «J[eKapTOBBI KOOPAWHATBI Ha IUIOCKOCTW», «BEKTophl», «JIBHXKEHHS
m0ckocTny, «IIpeoOpazoBanus mog00OH.

OOmiee 4YuCIO YacoB, PEKOMEHJOBAHHBIX JJIsi HW3Y4YEHUS Y4eOHOro Kypca
«I'eometrpusi», — 204 yaca: B 7 kiacce — 68 yacoB (2 vaca B Helel0), B 8§ Kiacce —
68 yacoB (2 Jaca B Hezent0), B 9 kimacce — 68 yacoB (2 4yaca B HEAEIIO).
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COILEPKAHUE OBYUEHUSA
7 KJIIACC

HavanpHble noHsaTusa reomerpun. Touka, npsimast, OTpe3oK, Jiyd. Yroil. Buasl yrios.
BeprukaneHble W CMeXHbIE Yribl. buccektpuca yrna. JlomaHas, MHOTOYTOJbHUK.
[lapamienbHOCTh U NEPHEHAUKYIISAPHOCTD IPSMBIX.

Cummerpuunbie urypsl. OCHOBHBIE CBOWCTBA OCEBOM cummerpuu. lIpumepbl
CUMMETPHUH B OKPYKAIOIIEM MHUPE.

OCHOBHBIE ITOCTPOEHUSI C TOMOLIBIO LHUPKYJIS U JUHEHKH. TpeyroabHuK. BricoTa,
MeanaHa, OMCCEKTpuca, UX CBOMCTBA.

PaBHOOEIpEHHBII 1 paBHOCTOPOHHUM TPeYroiabHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBoiicTBa M TpPU3HAKK PABHOOEIPEHHOrO TpeyrojbHuKa. [IpM3Haku paBeHCTBa
TPEYT OJIbHUKOB.

CBolicTBa M NpHU3HAKM NapaUienbHBIX NpsAMbIX. CyMMma YIVIOB TpeyroJibHHUKA.
BuenHue yrisl TpeyrojJbHHKA.

[IpsmoyroyibHbI  TpeyronbHUK.  CBOHCTBO ~ MEAHMAaHbl  IPSIMOYTOJIbHOTO
TPEYroJIbHUKA, IPOBENEHHOM K rumoreHyse. [Ipu3Haku paBeHCTBA NIPSIMOYTOJIBHBIX
TPEYTOIBHUKOB. [ IpsAMOYrOapHBIN TPEYronbHUK ¢ yriaoM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 O0JIbILIEM yriie U 00JIbIIeH CTOpOHE TpeyroyibHUKA. [lepnenaukysip
Y HAaKJIOHHAs.

I'eomeTprueckoe MecTo ToUEK. brccekTpuca yria U CepeIuHHbIA EPIEHANKYISAP
K OTPE3KYy KaK F€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpPYT, XOpJla U JUaMeTp, UX CBOMCTBAa. B3anMmHoOe pacnosioxkeHue
OKpyxkHOcTH M npsMou. KacarenpHas M cekymas K OKpPYKHOCTH. OKpyKHOCTB,
BIIMCaHHAas B yroJl. BrimcanHast ¥ onycaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YeroipéxyronpHuku. llapamienorpamMm, €ro npu3HaKd M CBOWCTBA. YacTHbIE
cllydau MapaijiesiorpaMMoB (TIpSIMOYTOJIbHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenusi, paBHOOOKast Tparneius, e€ cBoiicTBa u npu3Haku. [IpamoyronapHas Tpanemus.

Meron yaBoenust Mmeauansl. LlentpanbHas cummerpusi. Teopema @aneca u Teopema
O NMPONOPLHUOHAIBHBIX OTPE3KaX.

CpenHue MMHUM TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuKa.

[Tomobue TpeyrosbHUKOB, Koddduiuent mnomodus. [lpusHaku nogoOus
TpeyrojJbHUKOB. [IpruMeHenre nogo0ous npyu peleHruy MPaKTUYECKUX 3a1ad.

CpoiictBa momaaet reomerpuueckux ¢Guryp. Dopmynsl ans  muomanu
TpeyrojibHUKA, MapajienorpaMmma, pomOa u Tpaneuun. OTHOIIEHUE TUIOIIAEH
oA00HBIX QUryp.

Brruncnenue 1iomanei TPEYrodbHUKOB M MHOTOYIOJBHMKOB HA KJIETYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pemreHun
MPAKTUYECKUX 3a7a4.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOro yrjia MpsMOYTOJbHOIO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpuYecKue (PYHKIUU YIJIOB
B 30°,45° u 60°.

BriucanHble 1 LIEHTpalbHBIE YIIIbI, YIOJ MEXKAY KacaTElbHOWM W XOpIOW. Y TJIbI
MEXY XOpAaMH U CEKYIIMMU. BriMCaHHbBIE U ONMCAaHHbBIC YETHIPEXYTOJIbHUKU. B3anmMHoe
pacrnoyiokeHre ABYyX OKpyxkHocTeil. Kacanue okpyxnocrei. OOmme kacareiabHble K

JBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanresc yriao ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXK1eCTBO. DOPMYyIIBI IPUBEICHHUS.

Pewmenne TpeyrosbHHKOB. TeopemMa KOCHHYCOB M TE€OpeMa CHUHYCOB. Perienue
MPAKTUYECKUX 337a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMbBI CUHYCOB.

IIpeobpazoBanue nogobus. IlogoOre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IPOM3BEACHUM OTPE3KOB XOPA, TEOPEMBI O NMPOHU3BENECHHH OTPE3KOB
CEKYILHX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

BekTop, nnuHa (MOIynb) BEKTOpa, COHAMPABIEHHBIE BEKTOPHI, TPOTHUBOIOIOKHO
HaIIPABJICHHBIE BEKTOPBI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluy
HaJ, BEKTopamu. Pa3znoxkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel  BekTopa.  CkalsipHOE€  INPOU3BEAEHUE  BEKTOPOB, IPUMEHEHUE
JUTSl HAXOXKJICHUSI IJTUH U YTJIOB.

JlekapTOoBbl KOOpPAMHATBHI HA IUIOCKOCTH. YPaBHEHUS MPSIMONM U OKPYKHOCTH
B KOOpAMHATaX, MEPECEUYCHHE OKPYXKHOCTEH M MNpsAMbIX. MeTol KOOpAMHAT U €ro
IPUMEHEHUE.

IIpaBuibHBIE MHOTOYTOJIBHUKH. J{JIMHA OKpYXKHOCTH. I'pagycHas u paguaHHas Mepa
yIJla, BBIYUCIEHUE JUIMH AYT OKpyKHOCTeu. [lnomane kpyra, cekropa, CermMeHra.

JIBUKEHHsI IUIOCKOCTM U BHYTPEHHHE CHUMMETpUM (uUryp (d1€MeHTapHbIE
npeacraienus). [lapannensusiii nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIC pe3yJabTAaThl OCBOCHHS IMPOTpaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 7 KJjacce:

Pacno3naBath u3ydeHHBIE T€OMETpPHYECKHUE (DUTYpBI, OMPECTIsITh UX B3aUMHOE
pacnoyioKeHue, u300pakaTb TreoMeTpuyeckue (Uryphl, BBITIOJHATH  UYEPTEKHU
[0 YCJOBHUIO 3ajadd. M3MmepsATh JMHEWHBIE W YIJIOBBIE BEJIMYWHBI. Pemars 3amauun
Ha BBIUYMCJICHUE JIJTMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath rpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMUYUH MPEIMETOB B pEaIbHOM
JKU3HHU, pa3MEpoOB TMPUPOAHBIX OOBEKTOB. PaznumyaTh pa3mepbl 3TUX OOBEKTOB
I10 TIOPSIAKY BEJTUYUHBL.
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CtpouTh 4epTekKHU K T€OMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs IpU3HAKAMU PAaBEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BaTh IIPU3HAKHU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUM 3a]1a4.

[IpoBOIUTE JOTMYECKUE PACCYXKIACHHUS C HCIOJB30BAHUEM T€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCsi MpU3HAKAMU  PABEHCTBA  MPSAMOYTOJIbHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM MEJMaHbl, MPOBEAEHHOW K THIIOTEHY3€ IPSAMOYIOJBHOIO TPEYTrOJIbHUKA,
B PELICHUU T€OMETPUUYECKUX 3a1a4.

OnpenensTe MapauICIbHOCTh TMPSMBIX C TMOMOIIBIO YIJIOB, KOTOpbIe 00pa3yer
C HUMHU cekymas. OmnpenensTh NapauIeNbHOCTh MPSMBIX C TOMOIIBIO pPaBEHCTBA
pAaCCTOAHUN OT TOYEK OAHOM MPSIMOU IO TOYEK APYTrOX MPSIMOM.

Pemrars 3amaun Ha kieryaroi Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJUTh YMCIOBbIE M OyKBEHHbIE 3HAUEHHS YTJIOB
B TEOMETPUYECKHUX 3a/adyax C MCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TMPH TEPECCUCHUU JBYX
MapaJyIeIbHbBIX MPSIMBIX CEKYIIECH. Pelars npakTHYECKUE 3a/1a4l Ha HAXOXKJCHHUE YIJIOB.

Bnagerp mNOHSTHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh ONPEAesTh
OMCCEKTPHUCY YIJia U CEPEIMHHBIN MEPIEHIUKYISP K OTPE3KY KaK TEOMETPUUECKUE MECTA
TOYEK.

@opmMynupoBaTh OINPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl U JHaMeTrpa
OKPY)KHOCTH, TIIOJIb30BATbCS HX CBOWCTBAMHU. YMETh IPUMEHATh OTH CBOMCTBA
MIpY PEUICHHUH 33/1a4.

BrnaneTts noHsATHEM OMMCAHHON OKOJIO TPEYT OJbHUKA OKPYKHOCTH, YMETh HAXOUTh
e¢ ueHtp. I[lomp3oBaThcsi PakTaMu O TOM, YTO OHUCCEKTPUCHI YIJIOB TPEYroJbHUKA
MEPECEKAIOTCS B OTHOM TOYKE, U O TOM, UTO CEPEIUHHBIE MEPNEHAUKYIAPHI K CTOPOHAM
TPEYTrOJIbHUKA MIEPECEKAKOTCS B OJHOM TOYKE.

Bnagerp mnoHsATHEM KacaTelbHOM K OKPYKHOCTH, TOJIb30BaTbCSl TEOPEMOU
0 NEPHEHIUKYIISIPHOCTH KacaTeIbHOU U painyca, TPOBEAEHHOTO K TOYKE KACAHUA.

[Tonp30BaThCsl MPOCTEUIIMMHU T€OMETPUUYECKMMHU HEPABEHCTBAMM, ITOHUMATh HX
MPaKTUYECKUIA CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKHE ITOCTPOCHUS C MOMOIIBIO IUPKYIA U
JIMHEWKU.

[IpenMeTHBIC pe3ybTaThl OCBOCHHUSA IMPOrPaMMBI Y4eOHOTO Kypca K KOHILY
oOydeHust B 8 Kjacce:

Pacno3snaBath OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, UX JJIEMEHTHI, MTOJIb30BATHCS
UX CBOMCTBAMHU IIPU PELICHUN T€OMETPUUYECKUX 3a1aY.

[IpuMeHsTh CBOMCTBA TOYKM NEpeceueHus MEAMaH TPeyrojbHUKa (LEeHTpa Macc)
B PEILICHUU 3a/1a4.

Brnaners moHATHEM CpeqHEN JMHUM TPEYrOJbHHUKA M TPAICLIMH, NMPUMEHATh HUX
CBOMCTBA IIpU pelIeHUU reoMerpuueckux 3anad. I[lomp3oBarbesa teopemont Paneca
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U TEOpPEeMOM O TMPOMOPLUHUOHAIBHBIX OTpE3KaxX, NPUMEHSATh UX I pPelIeHUs
MPaKTHYECKUX 3a]1a4.

[IpuMeHsATh TpU3HAKU TMOJ00US TPEYrOJLHUKOB B PEHICHUM T'E€OMETPUUYECKUX
3ajad4.

[Tons3oBathesi TeopeMoit Iludaropa mjist  pemieHuss TEOMETPUUECKUX U
MpakTUUecKux 3agad. CTpouTh MaTeMaTHYECKYI0 MOJIeNIb B TMPAKTUYECKUX 3ajadax,
CaMOCTOSITEJIBHO JI€JIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JJIUHBI.

Bnaners NoHATUSMU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOrO Yriia IpsiMOYrOJIbHOTO
TpeyroiabHuKa. [10J1630BaThCsl STUMH MOHITUSAMHU JIJIs1 PEIICHUS MPAKTUYECKUX 3a]1a4.

Boraucnsats  (pa3nmuuHbIMU - cioco0aMul) TUTOMIAAbh TPEYroJbHUKA | TUIOMIAIH
MHOTOYTOJIbHBIX (pUryp (MOJB3YSACh, TNIe HEOOXOAUMO, KAIbKyIATOpOoM). [IpumeHsTh
MOJIYYCHHbIE YMEHHS B IPAKTUUYECKUX 3a7auax.

Braners NOHATHAMM BIMCAHHOTO M LEHTPAJIBLHOIO YIJIa, MUCIOJIb30BaTh TEOPEMBI
O BIIMCAHHBIX yriax, yriiax Mexay XopJaMu (CeKyIIMMU) U yriie MexIy KacaTelbHOl 1
XOp0H TIPU PEIICHUN T€OMETPUUECKUX 3a/1a4.

Brnanerp mMOHATHEM ONMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSITh CBOMCTBA
OMHUCAHHOTO YETHIPEXYTOJILHUKA MPU PEIICHUU 3a]1a4.

[IpuMeHsTh MOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJICIIN
U1 3aJad  peajlbHOM JKU3HU M NPOBOJUTH COOTBETCTBYIOIIUE BBIYMCIICHUS
C TpUMEHEHHWEM TMOoJ00usI W TPUTOHOMETpUH (TOJB3YSCh, TJ€ HEOOXOIUMO,
KaJIbKYJISATOPOM).

[IpenmeTHBIC pe3yJabTaThl OCBOCHHS IMPOTpaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 9 KJacce:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOIUTh C UX MOMOIIBIO
pa3M4YHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTrOJIbHUKA («PELIEHUE MPSAMOYIOJIbHBIX
TPEYroiabHUKOBY). HaxomuTe (C MOMONIIBIO KaldbKYJISITOpA) JJIMHBI W YIJIBI
JUIS HETaOJIMYHBIX 3HAUCHUH.

[Tonmp30BaThcst  (opMynaMu TPHUBENECHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM  JJII  HAXOXKJEHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKUMHU
BEIIMYMHAMU.

Hcnonbs30BaTh TEOPEMBl CHHYCOB M KOCHHYCOB [UIsl HaXOXKIEHUS pPa3IUYHbIX
AJIEMEHTOB TPEYroJIbHUKA («PEUIEHUE TPEYTOJbHUKOBY), IPUMEHSTh UX MPU PEIICHUH
T€OMETPUYECKHUX 3a/a4.

Brnagers noHsTHSMH TNpeoOpa3oBaHus MOAOOUS, COOTBETCTBEHHBIX 3JEMEHTOB
nono0HbIX (uryp. Iloas3oBarbest cBOMCTBaMU MOJ00MSI TPOU3BOJIBHBIX (DUTYDP, YMETH
BBIUMCIISTH AJIMHBI M HAXOAUTD YTJIbl y TOJ00HBIX (puryp. [IpumeHsTh cBoicTBa mog00us
B MPAaKTUYECKUX 3aJadyax. YMETb MPUBOJIUTH TPUMEPHI MOAOOHBIX  (UTYD
B OKPYXAIOILEM MHPE.

[Tonp30BaThCsl TEOpEMaMHM O IPOU3BEAECHHH OTPE3KOB XOpA, O IPOU3BEICHHU
OTPE3KOB CEKYIIHX, O KBAAPATE KacaTeJIbHOM.

72



denepanpHas pabouas mporpamma | Marematuka. 5—9 kinacchl (6a30BbIl yPOBEHB)

[Tonb3oBaThCsl BEKTOpAMU, MOHUMATh UX T€OMETPUUECKUN U (PU3UYECKHI CMBICI,
OPUMEHATh MX B PELUICHUM TE€OMETpUYECKUX U (usnueckux 3anad. [lpumeHaTsb
CKaJIIPHOE MPOM3BEICHNE BEKTOPOB AJIs1 HAXOXK/ICHUS JJIMH U YTJIOB.

[Tonmp30BaThCS METOOM KOOPJAWHAT HA IJIOCKOCTH, MPUMEHATH €r0 B PEIICHUU
TEOMETPUYECKUX U MPAKTUUECKHUX 3a7ad.

Brnagers moHATHUSAMH TPaBUILHOT'O MHOTOYTOJBHUKA, ITTMHBI OKPYKHOCTH, JUTAHBI
JyTH OKPY>KHOCTH U PaTUaHHON MEpbhl yria, YMETh BBIYUCIATH IUJIONIAJb Kpyra U €ro
yacted. [IpuMeHsATh moyyeHHbIe YMEHUS B MPAKTUUYECKHUX 3a/auax.

Haxoauts ocu (ti 1IeHTPBI) CUMMETpUH (PUTYp, TPUMEHSThH IBHKCHUS TNIOCKOCTH
B IIPOCTENIINX CIIyYasix.

[IpuMeHsTh MoTy4YeHHbIEC 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMATUYECKUE MOIENN
JUISL  3a7ad  peajbHOW JKM3HM M MPOBOAUTH COOTBETCTBYIOLIME BBIYMCIICHUS
C NpPUMEHEHUEM TMOA00US U TPUTOHOMETPUUECKUX (YHKUUNA (MONb3YyACh, Tlie
HE00XO0IUMO, KAJIbKYJIITOPOM ).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC

HaunmenoBanue paznena |KonnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATETLHOCTH 00YyUYarOIIUXCs

(TembI) Kypca 4acoB COJICpKaHUE
[Ipocrenmme 14 [Ipocrenmme DopMyJIMPOBATH OCHOBHBIC IIOHATHUSA U OIPEIICIICHUS.
TeOMETPUIECKUE (DUTYPHI U r€OMETPUUYECKHUE Pacno3naBaTh n3yueHHBIE TEOMETPUIECKUE (DUTYPBI,
UX CBOMCTBA. MI3MepeHue OOBEKTHI. onpeaeJsATh UX B3aHMHOE PACIIOJI0KEHUE, BHINOJIHATH
FeOMETPUYECKUX BEITUYUH MHOroyroJyipHUK, YepTEXK 110 YCIOBUIO 3a1a4U.
JIOMaHasl. IIpoBoauTH NPOCTEUIIINE TOCTPOEHHUS C TTOMOIIBIO LIUPKYJIS

CMexHbIE U
BEPTUKAJILHBIC YTIIBI.
Pabora

C MPOCTEUILIUMU
JepTeKaMHu.
N3Mepenne mTmHENHBIX
Y YIJIOBBIX BEJIMYMH,
BBIYHCIIEHUE OTPE3KOB
U yTJIOB

Y JIMHEUKU.

HN3mepsATh JIMHENHBIE U YIJIOBBIE BEJIMYMHBI T€OMETPUYECKHUX
U TIPaKTUYECKUX OOBEKTOB.

Onpenensith «Ha rias» pa3Mepbl pealibHbIX 00BEKTOB,
NPOBOAUTH IPYOYIO OLIEHKY UX Pa3MEpOB.

Pemarsp 3a1a4n Ha BBIYKCIIEHUE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

Pemiarhb 3a1aun Ha B3aMMHOE PACIIOI0KEHUE
reoMeTpUIecKux Quryp.

IIpoBoauTh KIacCUPHUKAIUIO YIIIOB, BBIYUCIATH
JIMHENHBIE U YTIIOBbIE BEIMYMHBI, POBOAUTH
HE00X0AMMBbIE J1I0Ka3aTeIbHbIE PACCYKICHUS.
3HAKOMHTBHCH € HCTOPHEH PAa3BUTHS T€OMETPUH

TpeyrojJbHUKU

22

ITonsTre 0 paBHBIX
TpEeyroJIbHUKax U

Pacno3HaBaTh napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX
yeprexax (C yKa3aHHeM IPU3HAKOB).
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MIEPBUYHBIC
MIpPEICTaBIICHUS

0 paBHBIX (puUrypax.
Tpu npusHaka
paBEeHCTBA

TPEYT OJBHHUKOB.
[Ipu3Haku paBeHCTBa
IPSIMOYTOJbHBIX
TPEYrOJIbHUKOB.
CBOICTBO MeIMaHbI
IPSIMOYTOJIEHOT O
TPEYTOJIbHHKA,
MIPOBEIEHHON

K TUIIOTEHY3E.
PaBHOOeApeHHbIC U
PaBHOCTOPOHHHE
TPEYT OJbHUKH.
IIpu3Hakuy u cBOMCTBA
PaBHOOEAPEHHOTO
TPEYroJIbHUKA.
Hepasencrsa

B T€OMETPUH.
[IpssMOyTONIBHBIN
TPEYrOJIbHUK C YTJIOM
B 30°

BoiBoauTh creAcTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJLHUKOB.
®opMyJHPOBATH ONPEICIICHUS: OCTPOYTOJILHOTO,
TYIOYTOJIbHOTO, IPSIMOYT OJILHOT0, PAaBHOOCAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeIUaHbl TPEYrOJIbHUKA; CEPEIMHHOTO MePICHANKYIISIpa
OTpe3Ka; ePUMETpa TPEYroJbHUKA.

D opMyJIHPOBATH CBOWCTBA U NMPU3HAKU PAaBHOOCIPEHHOT'O
TPEeYroJibHUKA.

CTpouTh 4epTEKH, pemiaTh 3a1a4M C TTIOMOIIIBIO
HAXO0XICHUS PAaBHBIX TPEYTOJILHUKOB.

IIpuMeHATHL TPU3HAKN PABEHCTBA TIPSIMOYTOJILHBIX
TPEYrOJIbLHUKOB B 3a/1aUax.

Hcnoab3oBaTh udPOBHIC PECYPCHI AJIS1 HCCIeI0BAHUS
CBOMCTB H3y4aeMbIX puryp.

3HAKOMUTBHCA ¢ UCTOPHEH Pa3BUTHS TCOMETPUH
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[lapaienbHbIE IPSMBIE, 14 [lapannenbHbie ®opMyJIMPOBATH MOHATHE ITAPATIICIBHBIX MPSMBIX,
CyMMa yTJIOB TPEYrOJIbHUKA IIpsAMBIE, UX CBOMCTBA. | HAXOAMTH IIPAKTUYECKUE IIPUMEPHI.
Hakpecr nexammue, N3yuaTs cBOMCTBA YIII0B, 00pa30BaHHBIX MPH MEPECEUCHUN
COOTBETCTBEHHBIE U napajieabHbIX TpsAMBIX cexyuien. IIpoBoauTs
OIHOCTOPOHHME YIJIbl, | JA0KAa3aTeJbCTBA NAPALICIBHOCTU IBYX MPSIMBIX C IIOMOLIBIO
o0Opa3oBaHHbIE VIJI0B, 00pa30BaHHBIX MPHU MEPECEUECHUHU ITUX MPSMBbIX
IIPY MIEPECCUCHUHN TPEThEU MPSAMOM.
napajuIeIbHbIX BpI4uCaSTh CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHHKA.
NPSIMBIX CEKYILIEH). Haxoauth yncioBbie 1 OyKBEHHbIC 3HAUCHUSI YTIIOB
IIpu3nHax B F€OMETPUUECKUX 33/1a4aX C UCIIOIb30BAHUEM TEOPEM
I1apaJuIeIbHOCTH 0 CYMME€ YI'JIOB TPEYIOJIbHUKA U MHOTOYTOJIbHHKA.
IIPSAMBIX Yepe3 3HAKOMMTBHCH € HCTOPHEH PAa3BUTHS T€OMETPUH
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHON
MPSAMOM O BTOPOU
MPSIMOM.
CymmMma yrios
TPEYT OJIbHUKA.
BHemnue yrist
TPEYrOJIbHUKA
OKpYy>KHOCTb U KPYT. 14 OKpyXHOCTB, XopHa u | POpMyJTHPOBATH ONpPeeJIeHHsI: OKPYKHOCTH, XOPbL,
['eomeTpruueckue IUaMETp UX CBOMCTBA. | JUAaMETpa U KacaTelbHOU K OKpyKHOCTH. M3y4aTh ux
[IOCTPOEHHUS KacarenpHas CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.
K OKPYKHOCTH. HccaenoBarp, B TOM 4KUCIIE HCIOJAB3YH HU(PPOBLIE
OKpy»XHOCTB, pecypcehl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP

BIIMCaHHAs B YI'OJI.

OKpPY>KHOCTH, BIMCAaHHOW B YTOJI; pABEHCTBO OTPE3KOB
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[Tonsarue o I'MT,
MIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEepEIUHHBIN
MIePIEHIUKYJIISP
KaK TEOMETPUYECKHUE
MECTa TOYEK.
OKpyXHOCTB,
OMMCAaHHAsA OKOJIO
TPEYrOJIbHUKA.
OKpyXHOCTB,
BIIMICAHHAS

B TPEYT OJIbHUK.
[Ipocrenimme
3a/1auu

Ha MOCTPOCHHE

KacaTeIbHBIX.
HUcnonb3zoBarb Metoa ' MT 1151 1oKa3aresbCTBa TEOPEM

0 MepeceuyeHUH OMCCEKTPHUC YTIJIOB TPEYTOJbHHUKA U
CEpPEIMHHBIX MEPIEHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomouipo I'MT.

OnBJaneBaTh NOHATHSMH BIIMCAHHON M ONMCAHHOMN
OKPYXKHOCTEU TPEYTOJIbHUKA, HAXOAUTh LIEHTPBI 3TUX
OKPYHOCTEH.

Pemats OCHOBHBIE 32/1a4M HA MMOCTPOCHME: yIiia, PABHOTO
JTAHHOMY; CEPEAMHHOTO MEPIICHANKYIAPA TAHHOTO OTPE3Ka;
MIPSAMOU, IMTPOXOAAIIEN YEPE3 JaHHYIO TOUKY U
NEPHEeHINKYIIPHON TaHHON NPSIMOiA; OMCCEKTPUCHI JTAHHOTO
yIJ1a; TPEYTOJIbHUKOB

10 Pa3JIMYHbIM 3JIEMEHTaM.

3HAKOMHUTBHCS ¢ UCTOPUEH PA3BUTHSI TEOMETPUH

[ToBTOpenue, o6o0IeHNE 4 [ToBTOpEHUE N PemiaTe 3a1auM Ha NOBTOPEHUE, WILTIOCTPUPYIOLINE CBSI3U
3HAHUU 00001IeHe OCHOBHBIX | MEXKIY Pa3IMYHBIMU YaCTSIMU Kypca
NOHSATUNA W METOJIOB
Kypca 7 kiacca
OBUIEE KOJIMYECTBO 68
YACOB I10 IIPOI PAMME
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8 KNIACC
HanmenoBanue pasnena | Konuuectso OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOITUXCS
(Tembl) Kypca 4acoB coJiepKaHue

UeThIpEXYrOJIbHUKH 12 [Tapannenorpamm, ero | M300paskaTh 1 HAXOAUTh HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETBIPEXYTOJbHUKU PA3HBIX BUJOB U UX JIEMEHTHI.
YacTHble cnydyaun @®opMyJIMPOBATh ONPeEAeJIeHUs: TTapaIeIorpaMma,
MapasseaorpaMMoB PsIMOYTOJIbHUKA, poM0a, KBajpara, Tpamnenui, paBHOOOKOH
(IpSAMOYTOJIbHUK, Tpareuu, nNpssMOyroJabHON TPaIlCLUU.
pomMO, KBaapar), UX Jloka3bIBaTh M UCIIOJIb30BATH NIPU PELICHUM 3a1a4
IIPU3HAKU U CBOMCTBA. | IPU3HAKU U CBOMCTBA: [apajuiesiorpamma,
Tpanenus. IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpareunu, paBHOOOKOH
PaBHoOOKas u Tparenuu, NpsaMoyroabHON TPaAIEIUN.
MPSIMOYTOJIbHAS IIpuMeHATH MeTO YIBOCHUS MEIUAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnoab3oBaThb 1IudpoBLIE PECYPCHI ISl UCCIIEI0BaHUS
Meron ynBoeHus CBOMCTB U3y4aeMbIX puryp.
MEIUAHBI. 3HAKOMUTBHCH C UCTOPHEN Pa3BUTHS T€OMETPUU
LentpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema daneca u ITpoBOAMTH MOCTPOECHUS C TIOMOIIBIO IUPKYJIIA U JUHEHKHU

O TIPOTIOPITUOHAIILHBIX
OTpe3Kax, MOT00HBIC
TPEYrOJIbHUKHU

Teopema

O MPONOPIIMOHAIBHBIX
OTpe3Kax.

Cpennsis muHUs
TpEyroJibHUKA.

C UCIOIb30BaHKe TeopeMbl Dajeca U TEOPEMBI

O MPONOPLUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPIIMOHATBHBIN OTPE30K.

IIpoBoauTH 10KA3aTEIBCTBO TOTO, YTO MEIHAHBI
TPEYrOJIbHUKA NIEPECEKAOTCSA B OJJHOM TOUKE, U HAXOAUTh
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Tpanenus, e€ cpenHss
JIUHUA.
[IponopuroHanbHbIE
OTpE3KHU.

Lentp macc

B TPEYTOJIbHUKE.
[ToxoGHEBIE
TpeyrojabHuku. Tpu
npu3HaKa noaoous
TPEYT OJIbHUKOB.
[Ipumenenune
MOJ00HS

MIpY PEUICHUU
MPaKTUYECKUX 3a]1a4

CBA3b C LIEHTPOM MACC, HAXOAUTh OTHOIIEHUE, B KOTOPOM
MEJIUaHbI JEIATCA TOYKON UX IIEPECCUCHUS.

Haxoaurte nonobHbIe TPEyroJbHUKM Ha TOTOBBIX YEpTEkKax
C YKa3aHMEM COOTBETCTBYIOIIUX MPU3HAKOB MO100US.
Pematp 3aga4u Ha 0JOOHBIE TPEYTOJIBLHUKHU C TTIOMOILBIO
CaMOCTOSITEJILHOTO ITOCTPOEHUS YEPTEHKEN U HAXOKICHUS
OJOOHBIX TPEYrOJIbHUKOB.

IIpoBoauTh 10Ka3aTEIBCTBA C UCIIOIb30BAHUEM
IPU3HAKOB M1O100MUSL.

Jloka3pIBaTh TPU MIpU3HAKA 000U TPEYTOJIbHUKOB.
IIpuMeHATDH [TONy4EeHHBIE 3HAHUS IPU PELICHUN
T€OMETPUYECKUX U TPAKTHYECKUX 3a1a4.

3HAKOMMTBHCH C HCTOPHEH PAa3BUTHS T€OMETPUHU

[Inomans. HaxoxxneHue
TJIOIIAJIEN TPEYTOJIbHUKOB
1 MHOTOYT'OJIbHBIX (DUTYD.
[Lnomaan mogoOHBIX puryp

14

CBolicTBa iomaaeun
r€OMETPUYECKUX
duryp.

DopMyIbl

JUIS TUIOIIA N
TPEYTroJIbHUKA,
napasjenorpaMmma,
TpaIenuu.
Brruucnenue
IUIOIIAJICH CIIOMKHBIX

duryp.

OgJ1aieBaTh NEPBUYHBIMH NpeacTaBJIeHUAMHU 00 001Ieit
TeOopuU IIomaau (Mepsl), GopMyJIMpPOBaTH CBOMCTBA
TUTOIIA T, BBISICHATh WX HATJISATHBIA CMBICIL.

BeiBoauTh (opMyIIBI IJIOLIAAN MTApAJIIEIOrpaMma,
TPEYroJbHUKA, TPaneunu u3 GOpMyIbl MO TN
NpSAMOYTOJIbHUKA (KBaapaTa).

BoiBoauTH (DOPMYIIBI TUIOIIAINA BBITTYKIIOTO
YEeThIPEXYrOobHUKA Yepe3 JUaroHald U Yroj MEeXy HUMHU.
Haxoauts mnomanu guryp, n300pakE€HHBIX Ha KJI€TYaTON
Oymare, HCIOJIB30BATh pa30reHne (PUrypsl HA YacTH U
JOCTpanuBaHuUE.
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[Tnomanu gpuryp

Ha KJIeT4aTon Oymare.
[Inomaan momo0OHBIX
duryp.

3amaun

C IPAKTUYECKUM
COJIepKAaHUEM.
Pemenue 3agau

C IIOMOII[BLI0 METO/1a
BCIIOMOT'aTE€IbHOMN
ILIOIIAH

Pa30uparb npuMepbl UCIIOIb30BAHUS BCIOMOTaTEIIbHON
IJIOIIAU JJIsl PELLIEHUSA TEOMETPUYECKUX 3a1a4.

HaxoauTthb miomaan noio0HIX Guryp.

BbIumcasiTh MIOMAAH Pa3IuYHbIX MHOTOYTOJIbHBIX (QUTYD.
PemaTs 3a1a4u Ha MJI0Ab C TPAKTUYECKUM
COZIEpKaHUEM

Teopema [Iudaropa n
Hayvajga TPUTOHOMETPUU

10

Teopema [ludaropa, u
€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUYECKHUX
GyHKUHA OCTPOro
yriia IpsMOYTOJILHOTO
TpPEeyroJibHUKA,
TPUTOHOMETPUYECKHE
COOTHOILIEHUS

B IIPSIMOYTOJILHOM
TPEeYroJbHUKE.
OcHoBHOE
TPUTOHOMETPHUIECKOE
TOXKJIECTBO

JokasbiBaTh TeopeMy [ludaropa, ucnonbzoBarh €€

B IIPAKTUYECKUX BBIUUCICHUSX.

DopMyIHPOBATH OIPEIEIICHNAS] TPUTOHOMETPUUECKUX
(GYHKUMNA OCTPOro yria, NpOBepPSITh UX KOPPEKTHOCTD.
BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOLICHUS

B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccnenoBars COOTHOLIEHUS MEKY CTOPOHAMH B
MPSIMOYTOJIbHBIX TPEYTOJIbHUKaX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh Gpopmysbl IpUBEIEHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO IS HAXOXKIACHUSA
COOTHOIIEHUM MEXIY TPUTOHOMETPUUECKUMHU (PYHKIHUSIMHU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATH MOJTydeHHbIE 3HAHUS U YMEHHUS IPU PELICHUN
PAKTUYECKUX 3a7ad.

3HAKOMMTBCH C UCTOPHEN Pa3BUTHS T€OMETPUN
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YTIIBI B OKPYKHOCTH.
BriucaHHbIe U ONIMCaHHbIE
YETBIPEX YT OJIbHUKH.
KacarenbHble

K OKpykHOCTH. Kacanue
OKPYKHOCTEU

13

Bnucanusie n
LIEHTPAJIbHBIE YTJIbI,
YT OJI MEXKIY
KacaTeJabHOU U
XOPAOM.

Y1l MeXay
XOpJlIaMU U
CEKYIIMMHU.
Bnucannsie n
OIMCAHHBIC
YETBIPEXYT OJIbHUKY,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEIICHUU
F€OMETPUUECKUX
3aj1ad4.

Bzaumnoe
pacoIOKEHUE IBYX
OKPY>KHOCTEH, 0011T1e
KacaTeJbHEbIC.
Kacanue
OKPY>KHOCTEU

DopMyJIHPOBATH OCHOBHBIE ONPEICIICHNUS, CBA3aHHBIC

C yIJlaMu B Kpyre (BIIMCAaHHBIA YroJl, HEHTPaIbHBIN yrodl).
HaxoauTthb BIIMCaHHBIE YIIbl, ONAPAOIIMECS HA OAHY IYTY,
BBIYHMCJIATH YIUIBI C IIOMOILBIO TEOPEMBI O BIIMCAHHBIX
yIrilax, TEOPEMBI O BIMCAHHOM YETBIPEXYT OJIbBHUKE,
TEOPEMBI O LIEHTPAILHOM YTJIE.

HccaenoBarp, B TOM YHCIIE C TOMOIIBIO IUPPOBBIX
PECYPCOB, BIIMCAHHBIE M OIIMCAHHBIE YETHIPEXYTOIbHUKH,
BBIBOJAMTH X CBOWCTBA U MPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA U IPU3HAKU IIPU PELLICHUHU
3a1a4
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[loBTOpeHue, 006001IeHE 4 [ToBTOpEHUE Pemartp 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIUE CBS3U
3HAHUI OCHOBHBIX MOHATUM U | MEX]Y pa3IMYHBIMHU YacTSIMU Kypca

METOJIOB KypCOB 7 U 8§

KJ1acCcOB, 0000IIIeHE

3HAHUU
OBIEE KOJIMYECTBO 68

YACOB I10 I[TPOTPAMME
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9 KUIACC
HanmenoBanue paznena | KonuuectBo OcHoOBHOE OcHOBHBIE BUJIBI JISATEIILHOCTH 00 yJaroInuXcs
(Tembl) Kypca 4acoB coJiepKaHue

Tpuronomerpus. Teopembl 16 Omnpenenenne DopMyJIMPOBATH ONPEAEJeHU TPUTOHOMETPUUECKHUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYIBIX U MPSIMBIX yIJIOB.

Pernienre TpeyrojbHUKOB ¢yukwii yriaos or 0° | BBIBOIMTE TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmysl (c paauycoM ONMKHCAHHOUN OKPYKHOCTH).
IIPHUBEICHHS. BoeiBoauts ¢opmyJibl 1J151 BHIYUCICHUSA TU10IAEH
TeopeMa KOCHUHYCOB, C HCITIOJB30BAHHUEM TCOPEM TPUTOHOMETPHH ((bOpMy.TIa
TeopeMa CHHYCOB. IJIOIIAN TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI U YO MEXKTY
Pemenue HUMH, PopMYyIia MIOMIATN YETHIPEXYTOIbLHUKA YEPE3 €T
TPEYTrOJIbHUKOB. JUAroHajind U Yyrojl MCxKIY HI/IMI/I)
[TpakTHyeckoe Pemiath TpeyroapHUKH.
NpUMEHEHHe PemiaTh npakTH4eCcKue 3a1a4M, CBOISAIINECS
JI0Ka3aHHbIX TEOpPEM K HAXOXKJICHUIO PA3JIMYHBIX JJIEMEHTOB TPEYT OJIbHUKA

[IpeobpazoBanue momo0usl. 10 [TonsiTue OcBauBaTth NOHSITHE TTPeOOpPa30BaHUS TTOOOUS.

MeTpuueckue
COOTHOILIECHUS
B OKPYKHOCTH

0 NMpeoOpa30BaHUM
nooous.
COOTBETCTBEHHBIC
DJIEMEHTHI MTOT00HBIX
duryp.

Teopema

O MIPOU3BEICHUHU
OTPE3KOB XOP]I,
TeopemMa

HccaenoBarh OTHOLIEHUE JIUHEHHBIX 3JIEMEHTOB (PUTYD
pu Mpeodpa3oBaHuu MO00US.

HaxonuTs mpumepsl o100 B OKpYXKarolen
JEHUCTBUTEIBHOCTH.

BbIBOAMTH METpHUECKHE COOTHOIICHUS MEXAY OTpe3KaMu
XOP/JI, CeKYIIUX U KacaTelIbHBIX C UCTIOIB30BAHUEM
BIIMCAHHBIX YIJIOB U MOJA0OHBIX TPEYTOJbHUKOB.

Pemath reoMeTpudecKue 3a1a4u U 33141 U3 PeaTbHON
HU3HU C HCTIOJIb30BaHNEM MOIOOHBIX TPEYTOJIHHUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIUX,
Teopema O KBaapare
KacaTeIbHOM.
IIpumenenue

B PEIICHUU
r€OMETPUUYECKUX
3a7a4

BekTopsl

12

Omnpenenenue
BEKTOPOB, CI0KEHUE
Y BBIYUTAHHE
BEKTOPOB,
YMHOXXEHHUE BEKTOPA
Ha YUCJIO.
DuU3NYECKUl U
r€OMETPUYECKUI
CMBICJT BEKTOPOB.
Pasznoxenue Bekropa
10 IBYyM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsl
BEKTOpA.

CkansipHoe
IIPOU3BEACHUE
BEKTOPOB, €ro

Hcnonb30BaTh BEKTOPHI KAK HAPABICHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUYECKUN (TIEpEeMENICHUE) U
dbusnueckuii (cusia) CMbICIBI BEKTOPOB.

3HaTh onpeaeJeHnsi CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpPA HA YUCII0, UCCIeI0BATH
T€OMETPUYECKUN U (PU3NUECKUN CMBICIIBI ATHX OTEpPAIIU.
PemaTh reoMeTpuyecKue 3aa41 C UCIOJIb30BAHUEM
BEKTOPOB.

PackiiaapiBaTh BEKTOP MO ABYM HEKOJJTMHEAPHBIM
BEKTOpAM.

Hcnonb30BaTh CKaISIPHOE MTPOU3BEICHUE BEKTOPOB,
BBIBOJAMTH €0 OCHOBHBIEC CBOMCTBA.

BbruncjsTe CyMMy, Pa3HOCTb U CKUTAPHOE TPOU3BEACHUE
BEKTOPOB B KOOpPJIMHATAX.

IIpyMeHATH CKaJIsIpHOE MPOU3BEICHUE IJI1 HAXOXKICHUS
JUITMH U yTJI0B
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pUMEHEHUE
JUIS1 HAXOKJICHUS
JUTUH U yTJIOB.
Pemenue 3anau

C ITOMOIBIO BEKTOPOB.
IIpumeHneHne BEKTOPOB
JUISL PELLICHUS 3a/1a4
(0737095

I[CKapTOBBI KOOpAHWHATHBI
Ha IIJJOCKOCTHU

JlexapToBbI
KOOPAWHATHI TOYEK
Ha IUIOCKOCTH.
VYpaBHEHHE IPSIMON.
YpaBHeHHe
OKPY>KHOCTH.
Koopannatsl Touek
IepeceUCHUs
OKPY>KHOCTH U
MIPSIMOM.

Meron koopauHaT
MIPU PELICHUN
F€OMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3a1a4

OcBauBaTth MOHATHE NIPSIMOYTOJIBHON CHCTEMBI
KOOpPAMHAT, I€KapTOBBIX KOOPAUHAT TOUYKHU.

BbIBOAUTH ypaBHEHHE IPSIMOM M OKPYKHOCTH. BbiaeasiTh
IIOJIHBIM KBaJpaT I HAXOXKIAEHU LIEHTPA U paguyca
OKPY’KHOCTH 10 €€ YPaBHEHUIO.

PemaTs 3a1a4u Ha HaX0KJIEHUE TOYEK MIEPECCUEHUS
OPSIMBIX U OKPYKHOCTEN € MTOMOILBIO METOJIa KOOPAMHAT.
Hcnonb30BaTh CBOWCTBA YIIIOBOTO Kod(duitmenTa mpsmon
IIPU PELICHUH 3a]a4, AJIs1 ONPENECICHUS PACTIOIOKEHUS
MIPSAMOM.

IIpuMeHsATh KOOPAMHATHI IIPU PELLIEHUH T'€OMETPUYECKUX U
IIPAKTUYECKUX 3aad, JUIsl IOCTPOCHUS MaTEMaTU4ECKUX
MOJENeN pealibHbIX 3a71a4 («METOJT KOOPAUHATY).
[Honb30BaTbes IS MIOCTPOCHUS U UCCIIEIOBAHUN

U (POBBIMH PECYPCAMH.

3HAKOMMTBHCH € UCTOPHEH Pa3BUTHS T€OMETPUH
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[IpaBuIIbHBIE
MHOT'OYTOJIbHUKH.
JlmHa OKPY>KHOCTH U
[JIOIIAAb Kpyra.
Brraucnenue miomaaen

[IpaBuibHBIE
MHOTOYT OJIbHUKH.
Yucno w. JInuna
OKPY>KHOCTH, IyTH
OKPY>KHOCTH.
Panuannas mepa
yria.

[Inomanp kpyra,
CEKTOpa, CErMEHTAa

D opMyJIMPOBATH OINPEICIICHUE MTPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
IMonb30BaThCsI NOHATUEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM
C IIOMOIIBIO MPABUIIBHBIX MHOTOYTOJIBHUKOB, ONPEAeJaATh
YHUCJIO T, JJIMHY AYTU U PAAUAHHYIO MEpY yTJia.
IMIpoBoauThs mepexoa OT paAuaHHONW MEPHI yria

K IPaJyCHOM U HA00OpOT.

OnpeaejasaTs mIoMAaAL Kpyra.

BoiBoauth opmMyiibl (B IpaJlyCHON U paguaHHON Mepe)
JUTSL JJIAH YT, TUIOIIAIE CEKTOPOB U CETMEHTOB.
Boruncasith miomanu GuUryp, BKIIOYAIOIIMX 3JI€MEHTHI
OKPYXHOCTH (KpyTra).

HaxoauTh miomaau B 3aa4ax peaabHOU KU3HU

JIBMKEHUS TNIOCKOCTH

ITonsaTHE O NBM>KEHUH
TJIOCKOCTH.
[TapannenpHbIN
MEPEHOC, MOBOPOT
[Ipumenenune

IIPY PELICHUH 33/1a4

Pa30uparb npuMepsbl, WIUTIOCTPUPYIOIIHNE MOHITHUS
JBHKCHUS.

D opMyJIHPOBATH ONPEIEIICHNS AapaUIEIIbHOIO NMEPEHOCA,
II0BOPOTa ¥ OCEBOW CUMMETPUU. BBIBOAMTH X CBOWCTBA,
HAXOAMThb HETIOABUKHBIE TOUKH.

HaxoauTtp 1eHTpbI 1 OCH CUMMETPHil pocTeHInX Guryp.
IIpuMeHATH apauIeNIbHBIM IEPEHOC U CUMMETPHIO TIPH
pELICHNH Fr€OMETPUYECKHX 3a]1a4 (pa30uparh MpUMEpHI).
Hcnonb30BaTh I IOCTPOCHUS U UCCIIEIOBAHUI

U (POBBIE PECYPCHI

[loBTOpeHue, 00001ICHNE,
cHUCTeMaTH3aIus 3HaHUU

IToBTOpEeHuE
OCHOBHBIX ITOHATHI U

OnepupoBath NOHATUSAMM: QUTYpPaA, TOUKA, IpAMasi, yrod,
MHOT'OYTOJIbHUK, PAaBHOOEPEHHBIA U PABHOCTOPOHHUIMA
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METOJIOB KypcoB 7—9
KJ1accoB, 0000IIIeHE
U CUCTEMAaTHU3allus
3HAHUM.
[Ipocrenue
r€OMETPUUYECKUE
burypsl u ux
cBorictBa. I3mepenne
r€OMETPUUECKUX
BEJINYMH.
TpeyronbHuKH.
[TapannensHbie 1
MePHEHIUKYJIIPHbIE
psIMbIE.
OKpyXHOCTb U KPYT.
['eomerpuueckue
MMOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Brniucanusle n
ONMCAHHBIE
OKPYXXHOCTH
MHOTOYTOJIbHUKOB.
[Ipsmas u
OKPY>KHOCTb.
YeThIpEXYrONbHUKH.
Brnincanuele

TPEYTOJIbHUKH, IPAMOYTOJIbHBIA TPEYTOJIbHUK, MEIUAHA,
OMCCEeKTpHCa U BHICOTA TPEYT OJIbHUKA, MTapajliesIorpaMM,
pOoMO, IPSAMOYTOJILHUK, KBaJIpaT, Tpamnelus; OKPy>KHOCTb,
KacaresbHas; paBEHCTBO U To100ue Quryp,
TPEYTOJIbHUKOB; MMAPAJUICIIbBHOCTh U NEPIEHIUKYISIPHOCTD
MPSMBIX, YTOJI MEXAY NPSIMBIMU, CAMMETPHUSI OTHOCUTEIBLHO
TOYKH U MPSAMOM; IJINHA, PACCTOSIHUE, BEJINUYWHA YIJIa,
IJI0IIA/b, IEPUMETD.

Hcnonb3oBaTh (pOPMYJIbI: IEPUMETPA U TUIOMIAAN
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOIIA/IH KPyTa,
00bEMa MPSIMOYTOJILHOTO TTapaslieNieunea.
OnepupoBaTh NOHATHUAMM: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJAMHAT, BEKTOP; HCMOJIb30BATH 3TH NOHATUS JJIS
IIPEACTABJIEHUS JAHHBIX U PELICHHUS 3a/1a4, B TOM YHUCIIE

U3 IPYruX Y4€OHBIX MPEIMETOB.

PemiaTp 3a1a4M Ha MOBTOPEHUE OCHOBHBIX NIOHSATHH,
WJUTIOCTPALIMIO CBSI3€M MEXKY Pa3JIMYHBIMU YACTSAMU Kypca.
BopiOupars MeTox Jyisl pelieHus 3a1a4Hu.

Pemiath 3aga4m 13 noBceJHEBHON KU3HU
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U OTMTUCaHHBIE
YETHIPEX YT OJIbHUKHU.
Teopema [Tudaropa u
Hayasia
TPUTOHOMETPUH.
Pemenue o0mumx
TPEYT OJIbHUKOB.
[IpaBuiibHBIE
MHOT'OYT'OJIbHUKHU.
[IpeobpazoBanus
MIJIOCKOCTH.
JBmxkenus. [Togooue.
CummMmerpusi.
[Inomane.
Brruucnenue
romaaen. [momanu
NMoTI00HBIX UTYP.
JlexapToBbl
KOOpJIMHATBI HA
IIJIOCKOCTH.

Bekropsl

Ha MJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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