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1. INTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA IPEJJMETA «'EOMETPUS»

I'eomerpuyeckue GUrypsl

BoinyckHuk nHayuumcs.
* [I0JIb30BATBhCA SI3BIKOM T'€OMETPUH JUIS OMHMCAHUS TPEAMETOB OKPYKAIOIIETO MHUpa M HX
B3aUMHOTO PACIIOJIOKCHHUS;
* pacrio3HaBaTh W M300pakaThb Ha 4YepPTEX)axX W PUCYHKAX TeoMeTpudeckue (Urypsl u HX
KOH(pUrypamnumu;
* KJIacCU(pULIMPOBATH TeOMETPUIECKUE (PUTYPHI;
* HAXOJUTh 3HAYCHUS UTMH JIMHEHHBIX 3JEMEHTOB (QUTyp M UX OTHOIICHHS, IPATyCHYIO MEpY
yrioB ot 0° no 180°, mpuMeHss onpeaeneHus, CBOWCTBA M MPU3HAKU (QUTYpP U UX DJIEMEHTOB,
oTHouIeHus (Guryp (paBeHCTBO, NOA0ONE, CAMMETPHUH, IOBOPOT, apauIeIbHBIN IIEPEHOC);
* OIIEpUPOBATh C HAYAIBHBIMH TOHATUSMU TPUTOHOMETPUU M BBINOJHATH 3JIEMEHTapHbIC
ornepanuy HaJ QyHKIUSMH YTIIOB,;
* TOKa3bIBaTh TEOPEMBI;
* penraTh 3a/1a4M Ha JI0Ka3aTelIbCTBO, OMMUPAsCh Ha M3YYCHHBIE CBOWCTBA (PUTYp M OTHOILCHHI
MEXy HUIMH U TIPUMEHSIS U3y4EHHBIE METO/IbI JOKA3aTEIbCTB;
* pemaTh HECJIOXHbIE 337aYll Ha MOCTPOEHUE, MPUMEHSISI OCHOBHBIE aJTOPUTMBI MOCTPOEHUS C
MOMOIIBIO IIUPKYIIS ¥ TNHEHUKH;
* penraTh NpOCTEeHIINe IUTAHUMETPUIECKUE 33aa4H B TIPOCTPAHCTBE.

BoinycKHUK nomyuum 603MOMCHOCIb HAYYUMbCSL
* OBJIQJICTh METOJAaMH pEIICHUS 33/a4 Ha BBIYMCICHHS U JIOKA3aTeNbCTBA: METOAOM OT
IPOTHBHOTO, METOAOM IOAO0OHS, METOIOM Iepedopa BapHAHTOB U METOJOM T'€OMETPUUYECKHUX
MeCT TOYEK;
* IPHOOPECTH ONBIT MPUMEHEHHUS ANTeOpanyecKoro U TPUTOHOMETPHUYECKOTO armapara 1 uaei
JBIDKCHUS TIPH PELICHUH T€OMETPUYECKUX 3a71ad;
* OBJIAJICTh TPAJAWIMOHHOW CXEMOW peIIeHHUs 3aJad Ha TOCTPOCHHE C TOMOUIBIO LUPKYIS U
JMHEUKU: aHAJIU3, IOCTPOEHUE, JJ0KA3aTeIbCTBO U UCCIICI0OBAHHE;
* HAyYUTHCS pemaTh 3a1a9n Ha
HOCTPOCHHUE METO/I0M F€OMETPUUYECKOT0 MECTa TOUEK U METOJIOM 0J100uS;
* IPHOOPECTH  ONBIT  WCCIICAOBAHMS  CBOWCTB IUNIAHUMETPHUYECKUX (UTYp C  TIOMOIIBIO
KOMITBIOTEPHBIX ITPOrpamMM;
* IPHOOPECTH OTIBIT BHITIOJIHEHHS TPOSKTOB.

H3mepenne reoMeTpu4ecKnx BeTUYHH

Buinycknux nayuumcsi:
* HCTIONIB30BAaTh CBOWCTBA H3MEpPEHUsS [UIMH, IUIOMIaed W YIJIOB TpU pEIIeHWH 3a1ad Ha
HAaXO’KJICHUE JUINHBI OTPe3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI 1YTH OKPYKHOCTH, TPaJyCHON MEpbI
yIiia;
* BEIYMCIIATH IUIOMIAIM TPEYTOJLHUKOB, TPSIMOYTOJEHUKOB, MapajlieIorpaMMOB, Tpamelni,
KPYTOB M CEKTOPOB;
* BBIYUCIIATH JUIMHY OKPYKHOCTH, JUIMHY IYT'M OKPY>KHOCTH;
* BBIUMCIIATH JUTMHBI JIMHEHHBIX AJIEMEHTOB (PUTYp M WX YIJIbI, MCIOJIB3YS (DOPMYIBI JITHHBI
OKPYXKHOCTH U JIUTMHBI AYTH OKPYXHOCTH, GOpMYJIbI IIomaaen puryp;
* pemiath 3a7a4d Ha JOKA3aTeIbCTBO C UCIOJb30BaHUEM (OPMYIT ATUHBI OKPYKHOCTH U JJTUHBI
JIyTA OKPY>KHOCTH, (hOpMYJT TUTOIIaAeH Guryp;
* pemiath MPAKTHYECKHE 3a/ladyd, CBA3aHHBIE C HAXOXKICHHEM TE€OMETPUUYECKUX BEIUYUH
(ucTonb3ys MpU HEOOXOAMMOCTH CITPABOYHUKU U TEXHUYECKUE CPEJICTBA).

BoinyckHux noayuum 603MONCHOCHb HAYUUMbCAL:
* BEIYMCIATh IUIOMIATN  (UTYp, COCTABICHHBIX W3 JBYX MM 0Ooyiee TPSIMOYTOJIBHUKOB,
napauieIorpaMMOB, TPEYTOJIBHUKOB, KPyra M CEKTOpa;
* BBIYMCIIATh ITUIOIIAAM MHOTOYTOJIbHUKOB, HCIONB3ysS OTHOIICHUS PaBHOBEIUKOCTH U
PaBHOCOCTABJICHHOCTH;



* IPUMEHATh aIreOpandecKuii W TPUTOHOMETPUUYECKUM ammapaT W HUACH JBIKCHUS TIPH
peLHCHI/II/I 3a1a4 Ha BBIYUCJIICHUC HHOHlaI[Cﬁ MHOFOerJII:HI/IKOB.
KoopanHartbl

Buinycknux nayuumes:
* BBIUMCIIAT JJTMHY OTPE3Ka M0 KOOpJWHATAM €ro KOHIIOB; BBIYHCIIATH KOOPJIUHATHI CEPEIUHbI
OTpE3Ka;
* MCTIOJIb30BaTh KOOPJAUHATHBIN METO JAJISI U3yUYEHHUS CBOMCTB MPSMBIX U OKPYKHOCTEH.

Buinycknuk nomyuum 603moxicHoCms HAY4UmvCsi.
* OBJIaJICTh KOOPIMHATHBIM METOJIOM PEIICHHS 3a71a4 Ha BBIYMCIICHUS U J0KA3aTeIbCTBO
* IPUOOPECTH OIBIT UCIIOJIb30BAHUSI KOMITBIOTEPHBIX MPOTPaMM JJIsl aHAJIM3a YaCTHBIX CIIy4acB
B3aUMHOT'O PACTIOJIOKEHHS OKPYKHOCTEH U MPSAMBIX;
* IPUOOPECTH OIBIT BHITIOJIHEHHSI TPOCKTOB Ha TeMy «lIprMeHeHre KOOpIMHATHOTO METO/Ia MPH
pemeHI/m 3a1a4 Ha BBIYUCJIICHUA U J0KA3aTCIIBCTBA).

BekTopbl

Buinycknux nayuumes:
* OIIEpUpPOBATh C BEKTOPAMHU: HAXOAUTh CYMMY W Pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUUYECKH, HAXOAUTh BEKTOP, PABHBIN MTPOU3BEIACHUIO 33IaHHOTO BEKTOpa Ha YKCIIO;
* HAXOJIUTH JJI1 BEKTOPOB, 3aJaHHBIX KOOPAMWHATAMH: JJUHY BEKTOPa, KOOPJAUHATHI CYMMBI H
Pa3HOCTH JBYX M 0oJiee BEKTOPOB, KOOPIMHATHI IMPOM3BEICHUS BEKTOpA HA YHCIIO, MPUMEHSS
IIpU HEOOXOIMMOCTH COYETATEIbHBIN, IEPEMECTUTEILHBIN U PACIIPEACITUTEIIbHBINA 3aKOHBI,
® BBIYUCIISATH CKaJDIpHOC HpOI/ISBeIIGHI/Ie BGKTOpOB, HaXOIUThb YFOJI MG)KI[y BeKTOpaMI/I,
yCTaHaBIMBATh MEPIECHIUKYISIPHOCTD MPSIMBIX.

Buinycknux nomyuum 603mMoxicHoOCmMb HAYUUMBCAL
* OBJIaJIETh BEKTOPHBIM METOJIOM JJISI PEIICHUS 3a/1ay Ha BBIYMCICHUS U JOKA3aTelIbCTBA;
* IpUOOPECTH OMBIT BHINOIHEHUS TPOEKTOB.

2. COAEPXKXAHHUE YYEBHOI'O KYPCA

7 -9 KIIACCBI

IIpocreiimme reomerpuyeckne purypnl

Touka, npsmas. OTpe3ok, nyd. Yrona. Bunel yrioB. CMexHble U BEpTUKAJIbHBIE YTJIBIL.
buccekrpuca yria.

[Iepecekaronmecs n mapaiienbHble npsMble. [leprneHaukymnsapHsie npsmsie. [IpusHaku
NapauIeIbHOCTH NpsAMBIX. CBONCTBA MapajuIeNbHbIX NpsAMBIX. [leprneHauKkynsap u HakJIOHHAsA K
IPSIMOIA.

MHOroyrojJbsHuKHU

Tpeyronbauku. Buael TpeyronbHukoB. Menuana, OMCCEKTpUCa, BBICOTA, CPEIHSS JTMHUS
TpeyroapHuKa. [Ipu3Haku paBeHCTBa TpeyroabHUKOB. CBOICTBA M MPU3HAKH PABHOOEIPEHHOTO
TpeyrosbHUKa. CepeMHHbBIN NepHneHANKyIsp oTpe3ka. CymMma yrioB TpeyrojpHUKa. BHenHue
yriasl TpeyroibHuka. HepaBeHcTBO TpeyroiapHuka. COOTHOIIEHUSI MEXYy CTOPOHAMH U YIiaMu
TpeyroipHuKa. Teopema [Tudaropa.

[MonoOueie TpeyronbHuku. IlpusHaku momoOuss TPeyrosbHUKOB. TOUKHM THepeceyeHus
MenuaH, OUCCEKTPUC, BBICOT TPEYrojbHHMKA, CEPEAMHHBIX HEPHEHAUKYIIPOB CTOPOH
TpeyroapHuKa. CBOMCTBO OMCCEKTpUCH TpeyroiabHuKa. Teopema aneca. Metpuueckue
COOTHOILIEHUS B MPSIMOYTOJIBHOM TpeyrojpHuke. CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC OCTPOTO
yria npsiMOYToJIbHOIO TpeyrojibHuka U yriaoB oT 0 go 180. ®dopmyinsl, CBsI3bIBaIOIIME CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC OJHOTO M TOro ke yria. PemeHume TpeyrosbHHKOB. Teopema
CHUHYCOB U T€OpEMa KOCUHYCOB.

YetpipéxyronbHuku. [lapammenorpamm. CBoilcTBa M MNpPHU3HAKK Mapajuiesiorpamma.
[IpsmoyronbHUK, poMO, KBajpaT, MX CBOHcTBa M mnpu3Haku. Tpanenus. CpemHss JUHUSL
Tparnenuu u €€ CBOMCTRA.

MHoroyronpHukd.  Beimykisle  MHoOroyronbHuku. CyMMa — yIJIOB  BBIIYKJIOTO
MHOTI'OYroJbHUKA. [IpaBUiIbHEIE MHOTOYTOJIBHUKH.
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OKpyxkHOCTH M KPYT. 'eoMeTpHYecKHE MOCTPOCHUSA

OKpy’>KHOCTb M KpYyT. DJIEMEHTBI OKPYXHOCTU U Kpyra. LleHTpallbHbIE U BIIMCAHHBIE YIIBI.
KacarenbHast kK OKpYXKHOCTH U €€ cBOWCTBa. B3anmHoe pacnosioxkeHue npsiMoil U OKPYKHOCTH.
OnucanHass W  BIMCAaHHAs OKPY)XHOCTH TpPEYroJibHMKA. BrnucaHHble U ONMCAHHbIE
YEeThIPEXYTOJIBHUKH, UX CBOMCTBA M MPU3HAKH. BIiMcaHHBIE U ONTMCAHHBIE MHOTOYTOJIbHUKHU.

I'eomerpuueckoe mecro Touek (I'MT). CepenuHHBIM NEPHOEHAUKYISP OTpe3Ka U
O6uccektpuca yria kak [ MT.

I'eomeTpuueckne nocTpoeHuss UUPKYJIEM U JuHEHK0M. OCHOBHBIE 33/1a4i HA IIOCTPOEHUE!
MOCTPOEHUE yIja, PAaBHOIO JAaHHOMY, NOCTPOEHUE CEPEIMHHOrO MEPHEHAUKYISIpa JAHHOTO
OTpE3Ka, MOCTPOEHHUE MPSAMOH, IPOXOAAIIEH Yepe3 JaHHYIO TOUKY U EPIEHIUKYISIPHOU TaHHON
IpsIMOH, MOCTPOEHHE OMCCEKTpHUCH AaHHOro yria. IlocTpoeHne TpeyrojgpbHUKa IO 3aJaHHBIM
sneMmenTaM. Merog I'MT B 3agadyax Ha MOCTpOCHHUE.

HN3mepenne reomeTpu4ecKux BeJUYHH

Jnuna otpeska. PaccTtositHue mMexay AByMs Toukamu. PaccTosiHMe OT TOYKH O HPSIMOIA.
Paccrosinue Mexny napasuieIbHbIMU MPSIMBIMU.

[lepumeTp MHOTOYTrOJIbHHKA.

JlnnHa okpyXHOCTH. [{n1Ha Tyru OKpy>KHOCTH.

['panycnas mepa yria. BennunHa BIMCAaHHOTO yriia.

[lonatns miomann MHOTOyrojbHHKa. PaBHOBenmkue ¢urypsl. Haxoxxaenue rmuromann
KBaJpara, NpsIMOYroJIbHUKA, TapaJlIeIorpaMmMa, TPEYroJIbHUKA, TPAeIuu.

[MonsTre momanu kpyra. [Liomans cexkropa. OTHOIICHHE TUIOMIAICH TTOJOOHBIX QUTYD.

JlekapToBbIe KOOPAMHATHI HA MJIOCKOCTH

®opmyna pacCTOSHUA MEXIy ABYMs Toukamu. KoopAMHATBI CcepelrHbl OTpe3Ka.
YpaBaenue GUrypsl. Y paBHEHUS OKPYKHOCTH U MPAMOi. YTII0BOM K03 HULIMEHT IpAMOi.

BekTops!

[Tonsitue BekTopa. Moayns (JuinHa) BekTopa. PaBHble BekTOphl. KomuinHeapHble BEKTOPHI.
Koopaunatsl BekTopa. CioXeHHE M BbIUMTAHHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHUCIO.
CkansipHOE Ipou3BeeHNE BEKTOPOB. KoCHHYC yriia Mexay AByMsl BEKTOPaMH.

I'eomeTpuueckne npeodpazoBaHus

[lonartue o mpeobpazoBanuu ¢urypsl. [IBmxenue ¢urypel. Buasl nBuxeHus: Guryps:
napajuleJIbHBI TEPEeHOC, OceBas CHUMMETPHUS, LEHTpajbHas CHMMETpHs, MOBOPOT. PaBHbIE
¢urypsl. 'omoterus. [Togobue puryp.

DJIeMeHTHhI JIOTUKHU

Omnpenenenne. AKCMOMBI U TeopeMbl. Jloka3arenbcTBO. J{0Ka3aTeabCTBO OT MPOTUBHOIO.
Teopema, oOpatHas pnanHHoW. HeobOxoaumoe U JOCTATOYHOE YCIOBHUS. YHoTpebdiieHue
JIOTUYECKUX CBA30K, €CNH..., TO ..., TOTJa U TOJBKO TOTAA.

I'eomeTpusi B HCTOPUYECKOM Pa3BUTHH

N3 ucropuu reomerpum, «Hawama» EBknmma. HMcropus maroro mocrynara Esknmpa.
Tpuronomerpus — Hayka 00 H3MEpPEeHHH TpeyroibHUKOB. IlocTpoeHne mpaBUIBHBIX
MHOTrOYyrojabHUKOB. Kak 3aponunach ujaes KOOpAuHar.

H.N. Jlo6auerckuii. JI. Diinep. Panec. [Tudarop.

7 KJIACC

1. IIpocreiimme reomerpuyeckune purypsl U HX CBOMCTBA

[Ipocreiimme reomerpuyeckue (GUIypbl: ImpsMas, TOYKa, OTPE3OK, Jyd, yroi. Ilousrtue
paBeHCTBa reomeTpuyeckux ¢uryp. CpaBHeHHE OTPE3KOB U yIiioB. Mi3MepeHue oTpe3KoB, JUIMHA
orpe3ka. M3mepenue yrioB, rpagycHas mepa yriia. CMexHbIE M BEPTUKAJIbHBIE YIUIBI, HX
cBoiicTBa. [leprieHaNKyIsIpHBIE TPSIMBIE.

OcHogéHas yenb — CUCTEMATU3UPOBATh 3HAHUS YUAIIUXCS O MPOCTEHIINX T€OMETPUUYECKUX
durypax u ux cBOICTBax; BBECTU MOHATHE PaBEHCTBA (HUTYP.

B JQHHOM TeME€ BBOJATCS OCHOBHBIE TI€OMETPUYECKHE IIOHATHS U CBOWCTBA
MPOCTEHIINX TE€OMETPUUYECKUX (PUTYp Ha OCHOBE HAIVIAJIHBIX MPEACTABICHUHN yJalllUXcs MyTeM
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0000111eHNST OYEBUIHBIX HJIM U3BECTHBIX U3 Kypca MaTeMaTuk 1—6 Ki1accoB reOMETPUYECKHX
¢dakroB. [loHATHE aKCHOMBI HA HAaYaJbHOM dTane OOy4eHHUs HE BBOJMUTCS, U CaMHU aKCHOMBI HE
dopmynupyrotcs B sBHOM Buje. HeoOxonuMble HCXOAHBIE MOJIOKEHHUS, HA OCHOBE KOTOPBIX
U3y4alOTCsl CBOMCTBA T€OMETPUYECKUX (UTyp, TPHUBOAATCS B OINHUCATEIBHOH (opme.
[IpyHUIMIIIaTBbHBIM MOMEHTOM JAQHHOM TEMBl SBIISIETCS BBEJCHHE IIOHATHS  PaBEHCTBA
FEOMETPUUECKHUX ¢buryp Ha OCHOBE HarJsHoro
NOHATUS  HalokeHus. OnpeneneHHOEe BHHUMAHME JOJDKHO — YIEHATBCA — [PAKTHYECKUM
MPUIOKEHUSIM F€OMETPUUECKHUX MMOHSATUH.

Konmponvnvix pabom: 1

2. TpeyroJabHuKn

TpeyronbHuk. IIpu3Haku paBeHCTBAa TPEYroJILHUKOB. [leprmeHauKkynssp K IpsSMOM.
Menuanbl, OUCCEKTPUCHI U BBICOTHI TpPEYroibHHKA. PaBHOOEIPEHHBIM TPEYrodbHUK H €ro
CBOICTBa. 3a/1a4 HA IOCTPOEHUE C IOMOIIBIO LIUPKYJISI U TMHENKU.

OcHogHas yenb — BBECTHU MOHITHE TEOPEMBI; BEIPa0OTAaTh YMEHHE J1I0Ka3bIBaTh PABEHCTBO
TPEYrOJIbHUKOB C TIOMOIIBIO H3YYEHHBIX IPU3HAKOB; BBECTH HOBBIM Kjacc 3ajad — Ha
MIOCTPOEHUE C TOMOILBIO LIUPKYJISl U TUHEHKH.

[Ipu3Haku paBeHCTBa TPEYrOJbHUKOB SIBIISIFOTCS. OCHOBHBIM paOO4YMM amnmapaToM BCETo
Kypca reomeTpuu. JlokazaTenbcTBO OOJNBIIEH YacTH TEOPEM Kypca U TaKKe PelIeHHEe MHOTHUX
3aJa4 MPOBOJUTCS TIO CIIEAYIONIeH CXeMe: MOUCK PAaBHBIX TPEYrOJbHHUKOB — OOOCHOBaHHE WX
pPaBEHCTBA C IOMOIIBK KaKOro-TO IPU3HAKA — CIIEJCTBUS, BBITEKAIOLIME U3 PaBEHCTBA
TPEeYrojabHUKOB. [IpruMeHeHne Npu3HakoB paBEHCTBA TPEYTOJIBHUKOB IPU PELICHUM 3a/1a4 JaeT
BO3MO’KHOCTh MOCTEIIEHHO HAaKaIlJIMBAaTh OMNBIT IMPOBEJICHUS JOKAa3aTelbHbIX paccyxiaeHuid. Ha
HAYaJIbHOM JTane W3y4YeHUss ¢ TPUMEHEHUsS TPU3HAKOB PABEHCTBA TPEYrOJLHHKOB
1€J1ecO000Pa3HO UCIOIb30BATh 33J]a4H C TOTOBBIMU YEPTEKAMHU.

Koumponvnvix pabom. 1

3. [apanneabHblie npamMbie. CymMMa yriioB TpeyroJibHUKA

[Ipu3Haku mapauieNnbHOCTH TPSAMBIX. AKCHOMa TapajlielbHBIX MpsMbIX. CBoHCTBa
napajieIbHbIX MPSMBIX.

OcHoeHasi yenb — BBECTH OJIHO W3 BAKHEHIIMX THMOHATUNH — TOHATUE MapajlielbHbIX
IPSIMBIX; JIaTh TMEPBOE MPEACTaBICHHE 00 aKCHOMaX M aKCMOMAaTHYECKOM METOJIe B T€OMETPHH;
BBECTH aKCHOMY MapauIeIbHBIX TPSIMBIX.

[Tpu3Haky U CBOICTBA MapaIeNbHBIX MPSIMBIX, CBSI3aHHBIE C yIIIaMU, 0Opa30BaHHBIMU
NpU  TMEPEeCeYeHUH JBYX TNPSAMBIX CeKylled (HaKpecT JIeKaluMH, OJHOCTOPOHHUMHU,
COOTBETCTBEHHBIMH), IIMPOKO HUCIOIB3YIOTCS B JajJbHEUIIEM MPU U3YUYEHUH YETHIPEXYTOJIbHU-
KOB, IOJJOOHBIX TPEYTOJIbHUKOB, IIPH PEIICHUH 3a/1a4, a TAK)KE B KypCe CTEPEOMETPHH.

Koumponvuwix pabom: 1

4, Oxpy:kHOCTH U KPYT. ['eoMeTpHyecKkne NOCTPOEHUS.

CymmMma yrioB TpeyroyibHUKa. COOTHOILIEHUE MEXK]ly CTOPOHAMHU U YIJIaMU TPEYTrOJbHUKA.
HepaBenctBo TpeyronbHuka. I[IpsiMOyroiabHBIE TpPEYTOJIBHUKH, WX CBOWCTBA M TPU3HAKU
paBeHcTBa. Paccrosinue oT TO4kd 10 npsMoil. PaccrosHue Mexay napajiielibHbIMA IPSIMBIMHU.
ITocTpoeHne TpeyroyibHUKA IO TPEM 3JIEMEHTAM.

OcHogéHas yenb — paccCMOTPETh HOBBIE MHTEPECHBIE U BAJKHBIE CBONCTBA TPEYTOJIbHUKOB.

B nanHOW Teme OKa3bIBa€TCs OJIHA M3 BAXKHEHIIUX TEOPEM TF€OMETPUU — TEOpEMa O
CyMM€ YIJIOB TpeyrojibHuka. OHa MO3BOJIAET JaTh KJIACCU(DUKAIMIO TPEYTOJBHUKOB IO yriiam
(OCTpOYTONBHBIN, MPSIMOYTOJIBHBIN, TYIOYTOJIbHBIN), a TAK)KE YCTAHOBUTH HEKOTOPHIE CBOMCTBA
Y IPU3HAKHU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

[TonsiTHE PACCTOSIHUS MEKIY MapajUIeIbHBIMUA MPSIMBIMUA BBOAUTCS Ha OCHOBE JOKA3aHHOU
MpEeABAPUTEIIbHO TEOPEMBI O TOM, YTO BCE TOYKM KAXKIOM M3 ABYX NapaJUICIbHBIX MPSIMBIX
paBHOYJAJEHbl OT JpPYyrod NpsMOWM. OTO TOHSATHE WrPaeT Ba)XHYIO pOJib, B YACTHOCTH
HCIIOJIb3YETCS B 33/1a4axX Ha IOCTPOEHHUE.

[Ipn pemenun 3amad Ha NOCTPOCHHE B 7 Kiacce CJIEAYeT OIPAHMYHUTHCS TOJIBKO
BBHITIOJTHEHHEM W OINMCAHUEM IOCTPOCHHS HCKOMOUW (urypel. B OTHENBHBIX CIydasX MOKHO



MIPOBECTU YCTHO aHaJM3 W JI0Ka3aTeIbCTBO, @ AJIEMEHTHI MCCIEIOBAHUS JOJKHBI MPUCYTCTBO-
BaTh JIMIIb TOTJA, KOTJIa ’TO OTOBOPEHO YCIOBHUEM 3a]1a4H.

Konmponvnwix pabom: 1

S. O000menue u cucTeMaTH3alMs 3HAHUN yYalIuXCs

OcHosnas yenwv. IloBTOpHUTH, 3aKpenuTh U 0000mKUTh ocHOBHBIE 3YH, momydeHHbIe B 7
KJ1acce.

Konmponvuvix pabom: 1

8 KUIACC

1. YeTbipexyroJbHUKH

MHOrOyroibHUK, BBITYKJIbIA MHOTOYTOJIbHUK, YeThIpeXyrojapHUK. [lapamnenorpamm, ero
cBoiicTBa U npusHaku. Tpaneuus. [IpsmMoyronbHuK, poM0, KBapar, X cBoicTBa. LleHTpanbHbIe
U BIHCAHHBIC YIJbl. BrrcaHHble W ONMCaHHBIE YeThIpeXyroibHUKH OceBas M LEHTpaibHas
CUMMETPUH.

OcHogHasi yenb — UW3YYUTh HaubOojee BaKHbIEe BHUABl UYETHIPEXYTOJbHUKOB —
napajuiesIorpaMm, MpsIMOYTOJIbHUK, pOMO, KBaApaT, TpalleLuIo; 1aTh IPEACTaBICHUE O PUTYpax,
00J1a/1a101IUX OCEBOI WU IIEHTPAIbHON CUMMETPHUEH.

JlokazaTenbcTBa OOJIBIIMHCTBA TEOPEM JAHHOM TEMbl U pEIIEHHS MHOTMX 3a/Jay
MPOBOJATCS C TIOMOIIBIO IPU3HAKOB PABEHCTBA TPEYTOJBHUKOB, I[O3TOMY TMOJE3HO HX
MOBTOPUTH B HayaJle U3y4YEHUS TEMBI.

Konmponvnvix pabom: 2

2. ITopoOue TpeyroabHUKOB

[Tono6usie TpeyronpHuku. Teopema Daneca. TeopemMa 0 MPOMOPIUOHATBHBIX OTPE3KaX.
[TpusHaku moaoOusi TpeyrolbHUKOB. llprMeHeHue momoOMs K [OKa3aTeNbCTBY TEOPEM U
peumeHnio 3agad. CBoHCTBa MeAMaHbl, OMCCEKTPUCHI TPEYTOJIbHUKA, MEPECEKAOLINXCS XOpJ,
KacaTeJIbHOM U CEeKyIIel

OcHnosHas yenb — BBECTH IMOHATHE MOJOOHBIX TPEYTrOJbHUKOB; PACCMOTPETh NMPU3HAKU
10/100UsI TPEYTOJIbHUKOB U UX MPUMEHEHUS.

Onpenenenue mMof00HBIX TPEYTOJILHUKOB JTA€TCS HE Ha OCHOBE MPeoOpa3oBaHUs MOJ00Ms,
a yepe3 paBeHCTBO YIVIOB U MPONOPLUHUOHAIBHOCTh CXOJACTBEHHBIX CTOPOH.

[Tpu3Haku Mog00Hs TPEYTrOIbHUKOB JOKA3BIBAIOTCS C MOMOLIbIO TEOPEMbI 00 OTHOLLICHUU
IJIOMIAJIEH TPEYTOJIbHUKOB, UMEIOIIUX 10 PABHOMY YTJIy.

Ha ocHoBe mnpu3HakoB NOJOOMS J/IOKA3bIBAE€TCS YTBEPKICHHE O TOYKE IEPECeUCHMs
MEUaH TPEYroJbHHUKA, a TaKXKe JBa YTBEPXKICHUS O IPONOPUHOHAIBHBIX OTpE3Kax B
OpSMOYTOJIBHOM TpeyrojibHuke. Jlaercs mpejactaBieHHe O MeToJe Mojao0us B 3ajadyax Ha
IIOCTPOEHHE.

Koumponvnvix pabom: 1

3. Pemienue npsiMoyroJibHbIX TPEYroJibHUKOB

MeTtpuueckue COOTHOLICHHS B MPSMOYrojdbHOM TpeyroibHuke. Teopema Iludaropa.
Tpuronomerpuuekrne (YyHKIUHM OCTPOro Yyrjia MpsIMOYTOJIBHOTO TpEyroibHUKa. Pemienue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

OcHosnas yenv. BBOIATCS DJIEMEHTHl TPUTOHOMETPUU — CHHYC, KOCMHYC U TaHIEHC
OCTPOro yrija MpsIMOYIOJBHOTO TPEYrOJbHUKA U CBOWCTBA, BBIPAXKAIOIIUE METPUUYECKUE
COOTHOUIEHUSI B MPSAMOYTOJIBHOM  TPEYIOJbHHKE W COOTHOLIEHUS MEXIy CTOPOHAMH U
3HAYCHUSMHU TPUTOHOMETPUUECKUX (PYHKIUH B MPSIMOYTOJIBHOM TPEYTOJIbHUKE. 3aMUCh U BBIBOJ
TPUTOHOMETPUYECKUX  (GOpMYJ, BBIPAXKAIOMIMX  CBA3b MEXKAY TPUTOHOMETPUUECKUMU
(GYHKIMAMH OZHOTO M TOTO K€ OCTPOro yria, 3HaYeHWH CHHYCa, KOCHHYCa, TaHT€HCAa H
KoTtaHreHca mis yrioB 30°, 45°, 60°, a Takke BBEAECHHE OCHOBHOIO TPUTOHOMETPUUYECKOTO
TokAecTBa. [IprMeHeHHe BCEro M3y4eHHOTO K PELICHUIO MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB U K
pELICHUIO 3a/1a4.

Koumponvuwix pabom: 2



4, MHuoroyrojabHuku. [lomaas MHOTOyroJibHUKA

[loHaTHST  MHOTOYrOJIbHMKA, PABHOBEIUKHX  MHOTOYT'OJbHUKOB 17 G V81 (0) 11 62D
MHOroyrojiabHuka. [limomany npsMoyroibHuKa, napajuieaorpaMmma, TpeyrojibHUKa, TPAELUUN. .

OcnoséHas yenb — PaCIIMPUTh U YIIyOUTH MOJIyUYeHHBIE B 5—O6 Ki1accax NpeicTaBICHUS
yyanmmxcs 00 U3MEpPEeHUM U BBIUMCICHUHM IUIONIa/ed; BbIBECTH (OPMYINbI IUIoLIaaen
IPSIMOYTOJIbHHKA, MapajuieorpaMMa, TPEYrojbHUKa, Tpaneuuu. OnuchiBaTh MHOTOYIOJbHUK,
€ro DJIEMEHTHI; BBIMYKJIbIE U HEBBINTYKJIbIE MHOTOYTOJIbHUKH. W300paxaTh M HaXOAWTh Ha
PUCYHKaX MHOTOYT'OJIbHUK M €r0 3JIEMEHTbhI; MHOTOYTOJIbHUK, BIMCAHHBIA B OKPYXHOCTb, U
MHOTOYTOJIbHUK, ONKUCAHHBIA OKOJIO OKPY>KHOCTU. BbIBOI (hopMyIl /Ui BBIYMCIICHUS TUIOIIAAEH
NPSIMOYTOJIbHUKA, MapajieiorpamMma, TpPEYrojJbHHUKA, TpalelU OCHOBBIBAETCA HA JIBYX
OCHOBHBIX CBOMCTBaxX IUIOWIAJEH, KOTOpble MPUHUMAIOTCA UCXOJs W3  HarJsIHBIX
MPEJICTaBJICHUI, a Takke Ha (opMylie TUIOLIaId KBajapaTa, 000CHOBaHHE KOTOPOH HE SBIISAETCS
o0sA3aTenbHbIM A ydamuxcs. Jloka3aTreabCTBO TEOPEMBI O CyMME YIJIOB BBIITYKJIOrO N-
YIOJbHUKA, IUIOIIAAU MPSMOYTOJbHUKA, IUIOWAAN TPEYroJbHUKA M IUIOIIAAN TPAIELHH.
[TprMeHeHre U3YYCHHBIX ONpeACIICHUH, TeopeM U GOopMYJT K PEIICHUIO 3a/1a4.

Konmponvuvix pabom: 1

S. IToBTOpenue. Pemienue 3agay

Ocnosnas yens. IloBTOpUTH, 3aKpenuTh U 0000mUTh ocHOBHBIe 3YH, nomyueHHbie B 8
KJ1acce.

Konmponvnvix pabom: 1

9 KVIACC

1. Peuenne TpeyrojibHHKOB

Tpuronomerpuueckne ¢ynkmuu yrma ot 0° mo 180°. Teopema kxocuuycoB. Teopema
CUHYCOB. Pemienue TpeyroibHuKoB. POpMyIIbl JUTsl HAX0XKJIEHHS IOl TPEYTOJIbHUKA.

Ocnosnasi  yenb.Pa3BUTh TPUTOHOMETPHUYECKUH ammapar Kak CpEACTBO  PEIICHUS
reoMeTpUYecKuX 3aaa4y. BBox MoHATHSA cUHYyca, KOCUHYCA, TAHT€HCa U KOTaHreHca yrioB oT 0°
10 180°. BeIBOJT OCHOBHOTO TPUTOHOMETPHYECKOTO TOXAeCTBa. Jloka3aTeabCTBO U MPUMEHEHUE
TEOPEMbl CHHYCOB U TEOPEMBbl KOCHMHYCOB. BbIBOJI (GopMyn [UIsi HaxXOXKAECHHUS IUIOIIAAN
TPEyroJbHUKA.

Pemmth TpeyrosbHUK — 3TO 3HAYMT MO M3BECTHBIM €r0 3JIEMEHTaM HaWTH HEU3BECTHBIE
CTOPOHBI U YIiibl. B 8 Kiacce yuammecs: m3y4uiii HHCTPYMEHTApUN JJIsl PEIICHUs] YaCTHOTO BU/Ia
TPEYroJbHUKOB — TMPSAMOYrojbHBIX. B 9 Kiacce 3TOT HMHCTpyMeHTapuil pacuupsercs, B
pe3yabTaTe Yero yJamuecs Mmojy4aroT BO3MOKHOCTh PEIIaTh TPEYroOJIbHUKH JTF000TO BHIA.

Koumponvnvix pabom: 1

2. IIpaBU/IbHBIE MHOTOYTOJIbHUKHI

[IpaBuiIbHBIE MHOTOYTOJIBHUKH U MX CBOMCTBa. J{muHa okpyxHoctu. [lnomane kpyra.

OcnosHas yenv. BBeCTH TMOHSATHE MPAaBHIBHOTO MHOTOYTOJbHHKA. J[oKa3aTk Teopembl 00
OKPY)KHOCTSIX, OMMCAaHHON OKOJIO MPAaBUIBHOI'O MHOTOYI'OJbHHMKA U BIIMCAaHHON B Hero. BeiBoj
(bopMyn ATMHBI OKPY>KHOCTH M IUIOLIAAN Kpyra, OCHOBAHHBIM Ha MHTYUTUBHOM IPEICTaBICHUN
o npenene. BoiBoa hopmyst, CBA3BIBAIONINX IJIOIAb U CTOPOHY MPABUIBHOIO MHOTOYTOJIHUKA
C paguycaMy BIMCAHHOW M ONHCAHHOM OKPYKHOCTEH. PaccMoTpeTh 3alauuM Ha MOCTPOEHUE
NPaBUIbHBIX MHOTOYT'OJILHUKOB.

Koumponvnvix pabom. 1

3. JlekapTOBbI KOOPANHATHI

@dopmyna paccTOsIHMS MeXAy JIByMs Toukamu. KoopauHaTel cepenuHbl OTpe3Ka.
VYpaBuenue Gpurypsl. YpaBHEHUS OKPYKHOCTH U MPSAMON. YTII0BOH K03 puiimeHT npsamoii.

Ocnosnas yenv. PacliupuTh 3HaHUS O KOOPJMHATHOW IIOCKOCTU M O METOJaX pEIICHUs
3aa4, B KOTOPBIX MCIIONB3YIOTCS CBOMCTBa TOYEK M (UTYp Ha KOOPAMHATHOM IUIOCKOCTH.
BeiBog ¢opmynbl paccTOSIHMS MeXAy JABYMS TOUKaMU C 3aJaHHBIMM KOOpIMHATaMU U
KOOPJMHAT CEepeMHBI OTpe3Ka, a TakkKe MX NpUMEeHeHne. BBecTu noHsTHe ypaBHEHHs (QUTypbHI
Ha KOOPJIUHATHOM MJIOCKOCTU. BBIBOA ypaBHEHUS OKPYKHOCTH, a TAK)K€ €ro NpUMEHEHHEe IpU
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peleHny 3a1ad. BeIBoA ypaBHEHHUs NMpPSIMOM, MCIOJIb30BAaTh YpAaBHEHHE MPSAMOW JUIsl pPELIeHUs
3aga4. HayuuThs ycTaHaBIUBaTh COOTBETCTBHUE MEXKIY ypaBHEHHEM HEBEPTHKAIBLHOW MPAMOM U
YyIJIOM MEXJy JaHHOH NpsAMOM M IOJIOKUTENbHBIM HalpaBieHHEeM ocu abcuucc. Bpectu
MIOHSATHE YTIOBOTO KOA(PPHUIMEHTA MPSIMOH.

Konmponvnwix pabom: 1

4.  Bekxrtopsbl

[Tonstue Bekropa. Moayns (JuiMHa) BekTopa. PaBHble BekTophl. KomuinHeapHble BEKTOPHI.
Koopnunatel Bektopa. CiiokeHHE W BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIIO.
CkanspHoe mpousBezieHne BeKTopoB. KocuHyc yriia Mexay AByMsl BEKTOpaMHU.

Ocnosnas yenv. BBecTu NOHATHME BeKTOpa Ha IUIockocTH. PopMmupoBaTh ammapar
NPECTaBICHNUS BEKTOpa C IMOMOINBIO €ro KOOpIuHAT. BBecTn HWHCTpyMeHTapuii paboThl ¢
BEKTOpaMH.

Hayunts ompenensiTh KOOpPIMHATHI BEKTOpa, 3aJaHHOTO KOOpPAMHATAMHM €r0 Havaja |
KOHIIa, CPaBHUBATh BEKTOPBI, 3a/laHHbIE KOOPAMHATAMH, HAXOJUTh MOJYJIb BEKTOpA, 3alaHHOIO
KOOpAWHATaMU. BBecTH MOHATHE CYyMMBI BEKTOPOB, NPUMEHSTH IpaBHJa TPEYrOJbHUKA M
napajjesnorpaMMa Ui CIOXKEeHHUs BEKTOpoB. IIpuMeHSATh CBOWCTBA CIIOKEHUS BEKTOPOB.
BBectu moHsTHE pa3HOCTH BEKTOPOB, MPHUMEHATH MPABHIIO PA3HOCTH BEKTOPOB. JloKa3wIBaTh U
IPUMEHSATH NPABUIIO CJIOKEHUS M BBIYMTAHUS BEKTOPOB, 3a/laHHBIX KOOpAUHATaMu. JloKka3bIBaTh
U TIPUMEHSTH CBOWCTBO KOJUIMHEAPHBIX BEKTOPOB. BBECTH NpaBHIO yMHOXEHHUS BEKTOPA,
3aJJaHHOT0 KOOpAMHATaMM, Ha yucio. [IpuMeHsTh cBOMCTBAa YMHOXKEHHS BEKTOpa HA YUCJIO.

Hayuntbcs omepupoBaTh TMOHSATHSAMH —yIJIa MEXAY BEKTOPAMH M CKaJSIPHOTO
IPOM3BEACHUS IBYX BEKTOpPOB. BbIBO (hopMyIibl KOCHHYCa yria MeX/ly BEKTOpaMHu.

Koumponvnvix pabom: 1

5. T'eomerpuueckue nmpeodpa3oBaHus

[lonsTne o mpeoOpa3zoBanuu Qurypsl. JIBuwxenue ¢urypsl. Buasl aBuxeHus (Gurypsi:
napajjieNbHbli MEepPEeHOC, OceBas CHMMETpUs, LEHTpaJibHas CUMMETpHs, IMOBOPOT. PaBHbIE
¢urypsl. 'omoretus. [logobue puryp.

Ocnosnas yenv. Bectu nonstue «peodpazoBanue Gpuryps». OnepupoBarh MOHATUIMHU
JIBUKEHHE W TapaiieIbHOro mnepeHoca. Jloka3plBaTh CBOMCTBa MapajljieIbHOIO IEpeHoca,
CTpoUTh 00pa3bl U Mpoodpas3sl GUryp Mpu MnapamienbHOM mHepeHoce. HayuuThbest onepupoBarth
MOHATUSMH OCEBOW CUMMETPHH, IEHTPATBHON CHMMETPUH M TIOBOPOTA, BBIMOJHATH TIOCTPOCHUS
C TIOMOILIbI0 OCEBOM CHUMMETpPHM, LEHTPAJIbHOW CHUMMETpUM U TOBOpoTa. Hayuurtbes
OTIEPHPOBATH TIOHATHSIMU TOMOTETHH W TOM00MS (uryp, CTpouTh (QHUTYpYy, TOMOTETHYHYIO
JTAaHHOM, ¢ 33/1aHHBIM K03()()UIIUEHTOM FTOMOTETHH.

Koumponvnvix pabom.: 1

6. IloBTOpeHue M cucreMaTu3anus y4e0HOro MaTepuasia

Ocnosnas yenwv. [1oBTOpUTH, 3aKpenuTh U 0000mKUTH OcHOBHbIE 3YH, momydeHnusie B 9
KJiacce.

Koumponvnvix pabom. 1



3. TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Homep
naparpaga

Coaep:xkanue yueOHOTo
MaTepuaja

KoaundecTBO
4acoB

XapakTepucTHKa OCHOBHBIX BH10B
NAesITeIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

I'naga 1.Ilpocreiimme reoMeTpruyecKkne

(¢urypsni u ux cpoiicta 15
1 Touku u psiMbIe 2 Ilpusooums  TpUMEpPBl  T€OMETPUUYECKHUX
¢buryp.
2 OTpesox u ero mHa 3 Onucwviéams TOYKY, MPSMYIO, OTPE30K, Y4,
3 | JIyu. Vron. U3mepenue yrios 3 yroJ.
Dopmynuposamn:
4 CMexHbIe U BepTUKaJIbHbIE 3 onpeodeneHus. PaBHBIX OTPE3KOB, CEPEIUHBI
YTIIBI OTpe3Ka, pPACCTOSIHHS ~ MEXAY  JIBYMS
TOYKaMH, JIOTIOJTHUTEITHHBIX Ty4deH,
5 [leprieHIUKYIIApHBIE TIPSIMBIE 1 pasBEPHYTOTO  yIia,  PABHBIX  YIJIOB,
6 AKCHOMEL 1 OMCCEKTPUCHI yria, CMEKHBIX u
BEPTUKAIBHBIX  YIJIOB, MEPECEKAIOIINXCS
IloBTOpeHue U cHCTEMATH3AINS 1 NpAMBIX,  NEPHCHIAUKYISIPHBIX — IIPSMBIX,
y4ebHOro Marepuana NEePIEeHANKYIISApa, HAKIOHHOW, pPacCTOSHMS
Konrponbnas padora Ne 1 1 OT TOTKH A0 HPAMOM,

ceolicmea.  PACIOJOXKEHUS  TOYEK  Ha
NpsSAMOU, W3MEPEHUs] OTPE3KOB U YIJIOB,
CMEXHBIX M  BEPTHKAJIbHBIX  YIJIOB,
MEePIEHIUKYISIPHBIX ~ TPSIMBIX; OCHOBHOE
CBOMCTBO IIPSIMOM.

Knaccuguyuposams yriel.

Jlokazvieamsb: TEOPEMBI O MEPECEKAIOIINXCS
MpSIMBIX, O CBOMCTBAaX CMEXHBIX |
BEPTUKAIbHBIX YIJIOB, O €JIMHCTBEHHOCTH
MPSMOW, MEePIEeHANKYISIPHOM  JTaHHOU
(ciygail, xKorma TOYKa JIEKUT Ha JAHHOMN
MPSIMOA).

Haxooums nnuHy OTpe3ka, TpalyCHYIO
Mepy yria, HCIOJIb3ysl CBOWCTBA UX
U3MEPEHU.

Hzo6pasxcams ¢ TOMOIIbIO  YEPTEKHBIX
WHCTPYMEHTOB TE€OMETpUUYECKUE (QUTYPHI:
OTpPE30K,  JIy4, YroJl, CMEXHBIE H
BEPTUKAIbHBIC YIJIbI, TNEPHEHAUKYJISIPHbIE
MpSMbIE, OTPE3KH U JIYUH.

Toacuame, 4TO TaKoe aKcHoMma,
OnpeJieTIeHUE.

Pewams  3amaum  Ha  BBIYMCIEHUE U
JI0Ka3aTeNbCTBO, MPOBOAS HEOOXOJIUMbIE
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T 2 5 (Ha ypoBHe y4eOHBIX AelCTBHIi)
o =
JI0Ka3aTeNbHbIE PACCyKICHUS
I'naga 2. TpeyronbHUKHU 18
7 PaBHbIe TpeyronpHUKH. BhicoTa, 2 Onucvligams ~ CMBICIT  TIOHATUSL ~ «paBHBIC
MenuaHa, buccekTpuca ¢urypel». I[lpuBoauTh HpUMEpPHl PABHBIX
TPEYroJIbHUKA ¢buryp.
3 - - N c H306pasxcams W HaxXOIUThb Ha PUCYHKAX
CPBBIM 1 BTOPOU HPH3HAKH PaBHOCTOPOHHUE, PaBHOGEIPEHHEIE,
PaBCHCTBA TPCYTOJIbHIKOB IpSMOYTOJIbHBIE, OCTPOYTOJIbHBIE,
9 | PaBHOGEAPEHHDIH TPEYTOIBHHUK 4 TYHOYTOJIBHBIC  TPEYrOJIBHUKM M HX
¥ €r0 CBOMCTBA SJICMCHTBL.
Knaccugpuyuposams ~ TpeyronpHUKH 1O
10 | IIpu3Haku paBHOOEIPEHHOTO 2 CTOPOHAM U yIJIaM.
TPEyrojJbHUKa Dopmynuposams:
1T - ) onpeoenenus: OCTPOYTOJIBHOTO,
PCTHH IIPU3HAK PABCHCTBA TYIOYTOJIBHOTO, IPSIMOYTOJIBHOTO,
T BPHUKOB
peyroi 0 paBHOOEPEHHOTO, PaBHOCTOPOHHETO,
12 | Teopemsi 1 Pa3HOCTOPOHHETO TPEYrOJIHLHUKOB;
OUCCEKTPUCHI, BBICOTHI, Me/lnaHbl
IloBTOpeHne U cHCTEMATH3AINSA 1 TPEYroJIbHUKA; PaBHBIX TPEYroOJILHUKOB;
y4eOHOro Marepuana CepeIMHHOTO  MEPHEeHIUKYJIsIpa OTpe3Ka;
MepUMeTpa TPEYTOJIbHUKA;
Konrponsnas padora Ne 2 1 pHMETPa TpeyT ’
ceolicmea. paBHOOEPEHHOTO
TPEYroJbHUKA, CEPETUHHOTO
NEepIeHAUKYNIIpa  OTpe3Ka,  OCHOBHOTO
CBOMCTBA PaBEHCTBA TPEYTOJIbHUKOB;
NpU3HAKU:  PAaBEHCTBA  TPEYroJbHUKOB,

PaBHOOEPEHHOTO TPEYTOJIbHUKA.

/loka3vieams TEOPEMBI. O €IMHCTBEHHOCTH
MIPSIMOH, NEPIEHAUKYISIPHOW  JaHHOU
(cmyuaif, Korga TOYKa JIGKUT BHE JaHHOM
NpsiIMOii);  TpU  MpHU3HAKa  paBEHCTBA
TPEYTOJIbHUKOB; IPU3HAKU
paBHOOEPEHHOTO TPEYrOJbHUKA; TEOPEMBI
0 CBOMCTBAX CEpPEaUHHOIO
MEpHeHIuKYNsApa, PaBHOOEAPEHHOTO U
PaBHOCTOPOHHETO TPEYT OJIbHUKOB.

Pasvsacnamb,  4TO ~ Takoe  Teopema,
OTHCHIBATH CTPYKTYpY TEOPEMBI.
OOBSACHATD, KaKyl0 TEOpEMY Ha3bIBAIOT

oOpaTHOW JaHHOW, B 4YEM 3aKIIIOYAETCS
METOJ, J0Ka3aTeabCTBA OT IPOTUBHOTO.
[IpuBOoAUTE IPUMEPHI UCIOJIB30BAHUS ITOTO
MeToAA.
Pemate  3agaun

Ha BBIYUCIICHUC n
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Coaep:xanue yueOHOTo
Marepuaja

Homep
naparpaga

KoaundecTBO
4acoB

XapakTepucTHKAa OCHOBHBIX BH10B
NAesITeIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIi)

JI0Ka3aTeIbCTBO
I'naga 3. IlapajiesibHbIe IPSIMBbIE. 16
CyMMma yriioB TpeyrojbHHKa
13 | [TapamnenbHble NpsiMble 1 Pacnosnasams Ha yepTexax napajieibHble
MpsIMBIE.
14 | Tlpusnaky napajutentHoCTH 2 N300paxkaTh ¢ TMOMOULIbIO JMHEHKH H
TTPAMBIX YTOJIbHUKA TTapauIeIbHBIE MPSIMBIE.
15 | CroiicTBa napanmenbHBIX 3 Onucvieams  yTibl, 06p330BaHHbEe npu
NPAMBIX HIepeceueHHH BYX MPSMBIX CEKYIIEH.
Dopmynuposams.
16 | Cymma yrioB TpeyroyibHUKa 4 onpedeneHus:  TapaUIEAbHBIX  MPSMBIX,
- paccTosHus MEXTY napaiesIbHbIMU
17 | 1psMOYTONLHEIA TPEyTONbHHK 2 NpSMBIMH, BHEIIHETO yIJia TPEYroJbHHKA,
18 | CoiicTBa IpsIMOYTOJIBHOTO 2 THIIOTCHY3BI 1 KATCTa,
TpeyrobHUKA cgolicmea: TAPAIIENbHBIX TMPSIMBIX; YTJIOB,
00pa30BaHHBIX npu nepeceyeHnu
IToBTOpEeHNE M CUCTEMATH3ALIMS 1 NapaJUICIbHBIX IPSAMBIX CEKYIIEH; CyMMBI
y4eOHOro Marepuana YIJIOB  TPEYrojbHUKA; BHEIIHEro  yria
Konrponbias pabota Ne 3 1 TPEYrojibHUKA;  COOTHOIICHHH MC)KI[}'I
CTOPOHAMH M  YIJaMH  TPEYTrOJIbHUKA;
MPSIMOYTOJIBHOTO TPEYTOJbHHUKA, OCHOBHOE
CBOWCTBO MapasIeJIbHbIX MPSAMBIX;
npusHaKu:  TAPATICNTFHOCTH  TIPSMBIX,
PaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB.
Jokaszvieams:  TEOPEMBI O  CBOMCTBax
napayieNIbHbIX TPSAMBIX, O CYMME YIJIOB
TPEYroJibHUKA, 0 BHEIITHEM yrie
TPEyrojibHUKa, HEPABEHCTBO TPEYrojbHHKA,
TEOPEMbl O CpPaBHEHHH CTOPOH M YIJIOB
TPEyroibHUKa, TEOPEMBbl O CBOWMCTBaxX
MPSIMOYTOJIBHOTO TPEYTOJbHHUKA, MPH3HAKH
napasieNbHbIX NpPSMBIX, paBeHCcTBa
MPSIMOYTOJIBHBIX TPEYTOJIHHUKOB.
Pewamy  3amaunm  Ha  BBIYHCICHHE U
JI0Ka3aTeTbCTBO
I'nasa 4. OKpyXHOCTBH M KPYT.
I'eomeTpuyeckue NocTpoeHus 16
19 ['eomeTpryeckoe MEeCTO TOUEK. 2 Iosacnames, dYTO  TaKOE  3ajadya  Ha
OKpyXHOCTb U KpPYT IIOCTPOEHHE; TE€OMETPUUECKOE MECTO TOUYEK
- (I'MT). ITpuBoauts npumepst I MT.
20 | Hekoropsle cBOMCTBA 3

okpykHocTH. KacarenbHas k
OKPYXHOCTHU

Hz06pasicams Ha pUCYHKAX OKPYXKHOCTb U
e€ 2JIEMEHTBI; KacaTelbHYIO0 K OKPYKHOCTH;
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KoaundecTBO
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XapakTepucTHKAa OCHOBHBIX BH10B
NAesITeIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIi)

Onucangas ¥ BOUCAHHAA
OKPY>KHOCTH TPEYTrOJbHUKA

22

3az[atn/1 Ha IMOCTPOCHHC

23

MeTOI[ IreOMETPHUICCKUX MECT
TOYCK B 3aa4ax Ha INIOCTPOCHHUC

HOBTOpeHI/Ie H cucreMaTrusanus
yqe6Hor0 mMarcpuajia

Kontponbnas pabota Ne 4

OKPY>KHOCTb, BIMCAHHYIO B TPEYIOJIbHUK, U
OKPY’KHOCTb, OIIMCAaHHYIO OKOJIO HErO.
OnuceiBaTh  B3aMMHOE  PACMOJIOKEHHE
OKPYKHOCTH Y IPSIMOM.

Dopmynuposamy:

onpedeiieHusi:  OKPY>KHOCTHU, Kpyra, HUX
3JIEMEHTOB; KacaTelIbHOM K OKPYXHOCTH;
OKPYKHOCTH, ONMUCaHHOU OKOJIO
TPEYTrOJbHUKA, OKPYKHOCTH, BIIMCAaHHOW B
TPEYTOJIbHUK;

ceoucmea.; CEPEIUHHOTO TEPHEHIUKYIISIpa
kak ['MT; Ouccektpucel yrina kxak ['MT;
KacaTeJIbHOW K OKPYXKHOCTH; JUaMeTpa |
XOp/bl; TOYKH IIE€PECEUCHUs] CEPEeIUHHBIX
MEPIICHINKYJISIPOB  CTOPOH TPEYTOJIbHUKA;
TOYKH TIEpeceYeHHs] OHCCEKTPUC YIIIOB
TPEYTOJbHUKA;

NpU3HAKY KacaTeIbHOM.

Jlokazvieamsv: TEOPEMBI O CEPEIMHHOM
MEePIEeHIUKYNApe U OUCCEKTpHUCE yriia Kak
I'MT; o cBoiicTBaXx KacaTelbHOH;, 00
OKPY>KHOCTH, BIIMCAHHOW B TPEYrOJbHUK,
ONMCAHHOW OKOJIO TPEYTrOJbHUKA; NPUSHAKU
KacaTeJIbHOM.

Pewams ocHOBHBIE 3a7]a4M HA TIOCTPOCHHUE:
IIOCTPOEHUE  yIja, PaBHOLO JaHHOMY;
MMOCTPOEHUE CEPEIMHHOTO NMEPIEHIUKYIISIpa
JJAHHOTO OTpe3Ka; IOCTPOCHUE MPSIMOM,
NpOXOMSIIE 4Yepe3 MJaHHYK TOYKY H
NEPIEHIUKYIISIPHON JAHHOM  IIpsIMOM;
MIOCTPOCHHE OMCCEKTPUCHI JAHHOTO YIJa;
IIOCTPOEHUE  TPEYrOJbHUKA IO  JBYM
CTOPOHAaM M YIUIy MEX]ly HUMH; 110 CTOPOHE
U ABYM IIpUJIEKAIIUM K HeW yrinam. Pemars
3a7a4M Ha moctpoeHue Mmerogom ['MT.
Cmpoumb TpEyroibHUK 10 TPEM CTOPOHAM.
Pewamo 3a7a4u Ha BBIYHCIICHHUE,
JI0KA3aTeJIbCTBO U ITIOCTPOCHUE

O0o001IeHNE U CHCTEMATH3 AU

3HAHMI YYALIMXCH

[ToBTOpEHME M cUCTEMATH3ALMs Kypca
reoMeTpUH 7 Kiacca

HToroBast KoHTposIbHas [ | paboTa
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8 KJIACC

5 2
= ] 5 m XapakTepucTHKa OCHOBHBIX BH/10B
s £ Conepanue yueonoro g S AesITeIbHOCTH YUYCHHKA
E g MaTepHaJa = S N N
S 5 (Ha ypoBHe y4eOHBIX AelCTBHIi)
= =
I'naga 1. YeTbIpEéXyroaibHUKH 22
1 YeThIpEXYroJIbHUK U €T0 2 Iloacuams, 4YTO TAaKOE YETBIPEXYTOJIbHUK.
3JIEMEHTHI OnuchIBaTh JIEMEHTHI YEThIPEX YT OJIbHUKA.
- Pacnosnaéams BBHIITYKIIBIE U HEBBIIYKIIbIE
2 [Tapamnenorpamm. CBolicTBa 2 YETHIPEXYTONEHHKH.
flapajiieiorpaMma H300pasxcams 1 HaxoIUTh HA PUCYHKaX
3 TIpu3HAKH TIapasLIesorpamMma 2 YeThIPEXYTOJbHUKN DPAa3HbIX BHUJOB U UX
JJIEMEHTHI.
4 [TpstmoyronbHUK 2 Dopmynuposams:
onpeodenenus; NapajIeIorpaMMa, BBICOTBI
5 Poub 2 napasienorpaMma; IPSIMOYTOJIbHUKA,
6 Ksapar 1 pomOa,  KBagpara;  CpeiHEH  JIMHHUH
TPEYroJIbHUKA,; Tpamnenuu, BBICOTBI
KonTponbhast padorta Ne 1 1 Tpamenyy, CpeaHedl JIMHUW — Tpameluw,
7 CpenHsist TMHUS TPEYroJbHUKA 1 HCHTPANLHOTO yrre ,Opr)KHOCTH’
BIIMCAHHOTO yIJia OKPYKHOCTH; BIIMCAHHOTO
8 Tparewus 4 Y ONIMCAHHOTO YETBIPEX YT OJIbHUKA;
ceolicmea: napaJjenorpaMma,
9 LleHTpanbHble U BIMCAHHbIC 2 NpAMOYTOJIbHUKA, pomba, KBaJpara,
YTIIbI CPEIHMX JIMHUW TPEYroJbHUKA W Tpalenuu,
BIIMCAHHOTO yria, BIIUCAHHOTO u
10 | BnucanHble U ONMCAHHBIE 2 a
. OINMCAHHOTO YEThIPEXYTOJIbHUKA;
YEeTBIPEXYTOJIbHUKH .
NPUSHAKU. napauesnorpaMmma,
KouTponbHas padota Ne 2 1 MPSIMOYTOJIbHUKA, pPOMOa, BIHCAHHOTO U
ONMCAaHHOTO YETBIPEX YT OJIbHUKA.
Llokazvieams: TEOpEeMBl O CyMME YIJIOB
YEeTBIPEXYTOJIBHUKA, O TPaayCHOM Mepe
BIIMCAHHOTO YIJia, 0 CBOMCTBAX M MpU3HAKaX
napasiesorpaMma, NPSIMOYTOJIbHHKA,
poMOa,  BIMCAaHHOIO M OIMCAHHOIO
YETBIPEXYTOJIbHUKA.
Ilpumensimy ~ W3ydeHHBIE  ONpENEICHUS,
CBOMCTBA U IPU3HAKHU K PELIEHUIO 3a]a4
I'naga 2. Ilopodue TpeyroabHUKOB 16
11 | Teopema @aneca. Teopema o 6 Dopmynuposamy:
IPONOPLHUOHATIBHBIX OTPE3KaX onpeoenenue TIOAOOHBIX TPEYTOJIbHUKOB;
ceolicmea: MeauaH TPEyroJIbHUKA,
12 | [TomoOHBIE TPEYTOILHUKH 1 GUCCERTPHCHI TPeYrObHUKA,
13 | Hepswiit mpusHaK moa06Hs 5 NepeceKalouXest  Xop, KacaTelbHON
U CEeKYIIEH;

TPEYTrOJIbHUKOB
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14 | Bropoii u TpeTuil npuzHaku 3 npu3HaKy OO0 TPEYTOJIbHUKOB.
noJ00Us TPEYTOJIbHUKOB Hoxkazvieams:
meopemvol: Paneca, 0 MPONOPLUOHAIBHBIX
Kontponptas pabora Ne 3 1 oTpe3Kax, o CBOWCTBaX  MeJAMaH
TPEYTroJIbHUKA, OUCCEKTPUCHI TPEYTOJIbHUKA,
ceolicmaa: HepeceKaroINXCs XOp/,
KacaTeJIbHOM U CEKYIIEH;
npu3HaKu 1000 TPEYTOJIbHUKOB.
Ilpumenams  W3ydeHHbIE  OIPENEICHMUS,
CBOWCTBA U MIPU3HAKU K PELICHHUIO 3a]a4
I'nasa 3. PemieHne npsiMoyroJibHbIX 14
TPeyroJbLHNKOB
15 | MeTpuueckne COOTHOIICHHS 1 Dopmynuposamy:
B IIPSIMOYTOJIbHOM onpeodenenus. CUHyca, KOCUHYyca, TaHTeHca,
TpPEeYrojabHUKE KOTaHT'€HCa OCTPOro yriia MpsIMOYTOJIBHOTO
TPEYroJIbHUKA,;
16 | Teopema [ugaropa g ceéoticmea:  BBIpAXAIOUIME  METPUUYECKUE
KonTponsHas pabota Ne 4 1 COOTHOILIEHUS B IIPSIMOYTOJIBHOM
TPEYTOJIbHUKE U  COOTHOILLIEHUS MEXAY
17 | Tpuronomerpuueckue GyHKIIUU 3 CTOpOHaMU )51 3HA4YECHUAMU
OCTPOTO yrjia MPSMOYTOJILHOTO TPUTOHOMETPUUECKHUX byHKUINH B
TpPEYrojabHUKa MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
3anucvieamo TPUTOHOMETPUUECKHE
18 | Pemenne npaMOyroNbHLIX 3 (GbopMyIbl, BBIpaXAlOIIME CBA3b MEXKAY
TPEYTOIbHUKOB TPUTOHOMETPUUYECKUMH (PYHKIUSMHU OJHOTO
KoutposnbHast padota Ne 5 1 1 TOTO XK€ OCTPOTo yTiIa.
Pewamy npsIMOyTOJIBHBIE TPEYTOJIBHUKH.
Jlokazvlieams.
meopemy O METPUUECKHX COOTHOUICHMSX B
MPSIMOYTOJIBHOM ~ TPEYTOJIbHUKE, TEOpeEMY
[Mudaropa;
@opmynel, CBA3ZBIBAIOIINE CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI€HC OJHOT0 U TOIO XK€
OCTpOTroO yrija.
Bv1600ums OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJECTBO M 3HAYEHHs CHHYCA, KOCHHYCa,
TaHreHca M KoTaHreHnca jiis yrioB 30°, 45°,
60°.
Ilpumenams  W3y4EHHBIE  OIPENEIICHMUS,
TeopeMbl U (OPMYIIbI K PELICHHIO 3a7a4
I'naea 4. MHOTOYroJ1bHUKH. 10
IInomaas MHOrOYroJibHMKA
19 MHOroyrojasHuKH 1 Tlosacnusme, qT0 TaKoe II0MIagb
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20 | [MonsTHe momaan 1 MHOTOYTOJIbHUKA.
MHoOroyrojbHuKa. [Tnomans OmnuchIBaTh MHOTOYTOJIBHUK, €T0 3JIEMEHTHI;
IPSMOYTOJIbHUKA BBIITYKJIbIC " HEBBITYKIIbIE
MHOT'OYTOJIbHUKH.
21 | Inomazs mapastenorpamma 2 N300paxkaTh M HaXOIUTh HA PHUCYHKaAX
22 | Inomap TpeyroabHuKa 2 MHOTOYTOIIbHMK M €ro  OJeMEHTBI;
MHOTOYTOJIbHUK, BIIUCAHHBIN B OKPYXHOCTD,
23 | Ilmomanp Tpanenuu 3 U MHOTOYTOJbHHMK, OINHUCAaHHBIM  OKOJO
OKPY>KHOCTH.
KonTponbras padorta Ne 6 1 Dopmyruposams:
onpedeneHus: BIHCAHHOTO M OMHCAHHOTO
MHOI'OYTOJIbHUKA, IUIOILAAN
MHOTOYTOJIbHUKA, PaBHOBEIHMKHX
MHOT'OYTOJIbHUKOB;
OCHOBHbIE ceoticmea TUTOTIIATH
MHOT'OYTOJIbHHKA.
Jokaszvieams: TEOpEMBI O CyMME YTJIOB
BBIITYKJIOTO N-yrojbHUKa, TUTOIIAIH
NpSMOYTOJIbHUKA, TUIOIIAAN TPEYrolbHUKA,
TUTOIIAIA TPATICITIH.
Ilpumensmy ~ W3y4eHHBIE  ONpENEJICHUS,
TeopeMbl U (OPMYIIbI K PELICHHIO 3a7a4
IMoBTOpeHUe U cMCTEMATH3ALHA 6
y4eO0HOro MaTepuaJa
YnpaxHeHus A7 MOBTOPEHUs Kypca 5
8 kJacca
KonTponbnas padota Ne 7 1
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I'naga 1. Pemienne TpeyroJibHUKOB 16
1 Cunyc, KOCUHYC, TaHTe€HC| 11 2 Dopmynuposamy:
KotaHreHc yriaa ot 0° go 180° onpeodeneHus: CUHyca, KOCHHYca, TaHTEHCa,
Kotanrenca yria ot 0° go 180°;
2 Teopema kocHHycOB 3 CB01licMB0 CBS3M IJIUH AUaroHaje U CTOpOH
3 | Teopema cunycos 3 TTapajineiorpamma.
Dopmynuposams N PA3BICHITH OCHOBHOE
4 Pemennie TpeyroibsHUKOB 3 TPUTOHOMETPHUYECKOE TOXJIECTBO.
Boruncnsate 3HaueHHE TPUTOHOMETPUYECKON
5 DopmyIbI Al HAXOKACHHS 4 (GyHKIMK yriia Mo 3HAYSHHWIO OJJHOM U3 €ro
IUIOUIA/IA TPEYTOJIbHUKA JATAHHBIX (hyHKIHIL,
KoutposbHas paGota Ne 1 1 Dopmynuposams W J10Ka3bIBATh TEOPEMBI:
CUHYCOB, KOCHHYCOB,  CIEIACTBUS W3
TE€OpPEMbl KOCUHYCOB ¥ CUHYCOB, O TUIOIIAI!
OMMCAaHHOTO MHOTOYTOJIbHHKA.
3anucvleams M 10Ka3bIBaTh (HOPMYNBI IS
HaxXOXXJEHUs  IUIONIAJAM  TPEYroJjbHUKA,
paadycoB  BIIMCAHHOM W ONKMCAHHOM
OKPY>KHOCTEH TpeyrojbHHUKA.
Ilpumenams  W3ydeHHbIE  OIpENEIICHMUS,
TeopeMbl U (POPMYIIBI K PEIICHHIO 3a7a4
I'naea 2.
IIpaBU/IbHBIE MHOTOYTOJIbHUKH 8
6 [IpaBuiIbHBIE MHOTOYTOJIBHUKHU 4 THoscuame, 4TO Takoe LEHTP 51
U UX CBOICTBa LEHTpalIbHBINA yroiu MPaBUILHOTO
MHOT'OYT'OJIbHUKA, CEKTOpP U CETMEHT KpyTa.
7 JlnHa OKPYKHOCTH. 3 Dopyyruposams:
IInomane kpyra onpedeneHue MIPaBUJILHOTO
KonTposbHas Ipabora Ne 2 1 MHOTOYTOJIbHHKA,

ceolicmea IIPpaBHUJIbHOT'O MHOI'OYI'OJIbHHKA.

Hoxazvieamo CBOMCTBa NPaBUIIBLHBIX
MHOTOYTOJIbHUKOB.
3anucvieams U pa3bIACHATH  (HOPMYJIBI

JUTUHBI OKPY>KHOCTH, IIJIOIIAAN KpyTa.

3anucvieams M 1OKa3bIBaTh  (POPMYIIBI
JUTMHBI TyTH, TUIOMIAAH CEKTopa, (Gopmysbl
JUIE HAaXOXKACHUS PpaJWyCOB BIHMCAHHOW H

ONMCAHHOW  OKPY)KHOCTEH  MPaBUIBLHOIO
MHOT'OYTOJIbHUKA.

Cmpoums ¢ TOMOIIBIO LUPKYJIS U JTUHEUKU
MpaBUIIbHBIE TPEYTOJIbHUK,

16




Homep
naparpaga

Conep:xxanue y4ye0HOT0
MarTepuaJa

KoandecTBoO
4acoB

XapaKTepucTHKa OCHOBHBIX BU0B
AeATEeJIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX AelCTBHIi)

YeThIPEXYTOJIbHUK, HIECTUYTOJIbHUK.
Ilpumenams  W3y4eHHbIE  OIpeNEJICHHUS,
TEOpeMbI U (POPMYITBI K PEHICHHUIO 33134

I'naga 3. JlekapTOBbI KOOPANHATHI HA

IJIOCKOCTH 11
8 Paccrosinne mexay IByms 3 Onucvieams ~ TPSAMOYTOJBHYIO  CHCTEMY
TOYKaMH C 33JJaHHBIMU KOOpJWHAT.
KoopauHaTamu. KoopauHaTsl Dopmynuposams: ONpeNeICHNE ypaBHEHHS
CepeIMHBI OTpe3Ka ¢burypel, He0OXOAMMOE | JIOCTaTOYHOE
YCJIOBUS MAPAITIETBHOCTHU JIBYX MPSIMBIX.
9 YpasHenue ¢purypsl. Ypaprerue 3 3anucvieams W 10Ka3BIBaTh  (POPMYITBI
OKpYKHOCTH paccTosiHUS ~ MEXIy JABYMs  TOYKaMH,
10 | VpaBHeHue npsmoii 2 KOOP/IMHAT CePEeIUHBI OTPE3Ka.
Buvisooums ypaBHEHHE OKPYKHOCTH, OOIIee
11 | YruoBo#t ko3 duumeHT npsamoit 2 ypaBHEHUE MpPsIMOW, ypaBHEHUE NPSIMON C
YTI0BBIM KO3 HUITUESHTOM.
Konrpomsras pabora Ne 3 1 Jokaszvieams HEOOXOIUMOE M JTOCTATOYHOE
YCJIOBUS NApAJJIEIbHOCTH JIBYX MPSMBIX.
Ilpumensaimy ~ W3y4yEHHBIE  OINpENEJICHUS,
TeopeMbl U (OPMYIIbI K PELICHHIO 3a7a4
I'nasa 4. Bektopsl 12
12 | IlonsTHe BekTOpa 2 Onucvigams ~ TIOHATUSL ~ BEKTOPHBIX U
CKIApPHBIX  BeMMYMH. MiumrocTpupoBath
13 | KoopauHateiBekTOpa 1 HOHSTHE BEKTOPA.
14 | CrnoxeHre U BEIYUTAHHE 2 DPopmynuposams:
BEKTOPOB onpeoenenus: MOJTYJIS BEKTOpA,
KOJUTUHEAPHBIX BEKTOPOB, PaBHBIX
15 | YMHOXeHHe BEKTOpa Ha YHCIIO0 3 BEKTOPOB, KOOPJIMHAT BEKTOpPA, CYMMBI
BEKTOPOB, pa3HOCTH BEKTOPOB,
16 | Cransproe npoussenenme MPOTHBOIOJIOKHBIX BEKTOPOB, YMHOXCHHS
BCKTOpOB BEKTOpa Ha YHCIIO, CKaJIIPHOT'O
KonrponsHas padora Ne 4 1 HPOU3BE/ICHUS BEKTOPOB,

ceéoticméa: PaBHBIX BEKTOPOB, KOOPAMHAT
pPaBHBIX BEKTOPOB, CIIO)KEHUS BEKTOPOB,
KOOpJIMHAT BEKTOpAa CYMMBI M BEKTOpa
pa3sHOCTH JBYX BEKTOPOB, KOJUIMHEAPHBIX
BEKTOPOB, YMHOXEHHS BEKTOpa Ha YHCIIO,
CKaJISIPHOTO IPOM3BENIEHUSI JBYX BEKTOPOB,
NEPIEHIUKYISIPHBIX BEKTOPOB.

/Jlokazvlieams TEOpPEMBI: O HAXOXKICHHUH
KOOpJAUHAT BEKTOPA, O KOOPAUHATAX CYMMBbI
U Pa3HOCTH BEKTOpOB, 00  yCIOBHH
KOJUIMHEAPHOCTH JBYX BEKTOPOB,
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0 HAXOXKJICHUU CKAJISIPHOTO MPOU3BEICHUS
JBYX BEKTOPOB, 00 YCIIOBUH
NepIEHIUKYISIPHOCTH.
Haxooums xocuHyc yria MEXIy ABYMs
BEKTOpPaMH.
Ilpumenams  W3y4deHHbIE  OIpeNEJICHHUS,
TEOpeMbI U (POPMYITBI K PEHICHHUIO 33134
Inaesa 5.
I'eomeTpuyeckue mpeodpa3oBaHus 13
17 | JIBmwkeHue (mepeMenieHue) 4 Ilpusooums  mpuMepsl  TPeoOpPa30BaHUS
¢urypsl. [lapannensabiit ¢buryp.
MEPEHOC Onucvieams ~ npeobOpazoBanusi  Guryp:
napaIeTbHbIA nepeHoc, oceBast
18 | Oceast u uentpaibHas 4 CUMMETpHsS, LEHTpallbHas  CHMMETpHS,
cummerpun. Iopopor TMOBOPOT, TOMOTETHS, TTOI00HE.
19 | T'omotrerus. [TogoOue duryp 4 DPopmyruposamb:
onpedenenus: IBWXKEHUS; PaBHBIX QUTYD;
Konrponbnas padora Ne 5 1 TOYEK, CHUMMETPUYHBIX  OTHOCUTEIHHO
PSIMOif; TOYEK, CUMMETPUYHBIX
OTHOCHTEIIFHO TOYKH; (PUTYpBHI, HMEIoIen
OCh CUMMETpHUH; (UTYpBI, UMEIOLIEH LIEHTP
CUMMETPUU; TOOOHBIX (Uryp;
ceolicmea:  JBWKEHHs,  NapajjielbHOrOo
repeHoca, 0CEBOM CUMMETpPHH,
LHEHTPAJIbHOW  CUMMETpPHH,  IOBOPOTAa,
TOMOTETHH.
loxaszvieamb ~ TEOPEMBI: O  CBOMCTBAx
MapajuieIbHOTO nepeHoca, 0CeBOM
CUMMETPUH, LEHTPAJbHOH  CHMMETpHH,
MOBOPOTa, TOMOTETHH, OO0 OTHOIICHUH
TUIOIIAJIeH MOTOOHBIX TPEYTOJbHUKOB.
Ilpumenams  W3ydeHHbIE  OIpeNEJICHHUS,
TEOpeMbI U (OPMYJIBI K PEIICHHUIO 33134
IloBTOpEHUe M cUCTeMATH3ALMA
yueOHOro MaTepuajia 8
YrpakHeHus AJi1 HOBTOPEHUS 7
Kypca 9 kiacca
Konrponsnas padora Ne 6 1
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