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IInanupyembie npeaMeTHbIE Pe3yJIbTAThHI H3yYeHHs Kypca reomeTpuu B 7-9 kiaccax

Harasimaag reomerpusi

BrinyckHHMK Hay4dnuTCA:

1) pacrio3HaBaTh Ha YepTEkKaAX, PUCYHKAX, MOJICIISX U B OKPYXKAFOIIEM MHUpPE TUIOCKUE U MPOCTPAHCTBEHHBIC T€OMETPUICCKUE
(burypsr;

2) pacrio3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIHHOTO NapajuiesIenuIe1a, MPaBIIbHOW MTUPaMUJIbI, IWIHHAPA U KOHYCA;

3) onpesessITh 10 JIMHEWHBIM pa3MepaM pa3BEPTKU (PUTYPBI TMHEHHBIC pa3Mepbl caMoil GUTyphl K HA00OPOT;

4) BEIYUCIIATH 00BEM TIPSMOYTOIBHOTO MapaJlIeIIeITHITeA.

Buinycknux nonyuum 603moxicHocms.

5) gvruucasims 06EMbI RPOCMPAHCIMBEHHBIX 2e0MEMPUYECKUX (PUSYP, COCMABIEHHBIX U3 NPAMOY2OIbHbIX NAPALIENENUNe00s,
6) yenyoums u pazeums npedcmagieHus 0 npoCMpPAHCMEEHHbIX 2eOMEMPULEeCKUX pueypax;

7) npumenams nousmue pazeEpmxu 07 GbINOTHEHUs NPAKMUYECKUX PACUEMO8.

I'eomeTpuueckme purypni

BbINTyCKHUK HAYyYUTCS:

1) moyIb30BaTHCS SI3BIKOM T€OMETPUU IS OTTMCAHUS TPEIMETOB OKPYKAIOIIET0 MUPA U X B3aMMHOTO PACIIOJIOKCHHUS;

2) pacrio3HaBaTh U M300paXKaTh HAa YEPTEKAX U PUCYHKAX TEOMETPUUCCKUE PUTYPHI U MX KOH(pUTYparuu;

3) HaXOAUTh 3HAYCHHUS JUTUH JIMHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOILCHHS, TPalyCcHYI0 Mepy yrioB ot 0 go 180°, npumensis
onpeeeHus, CBOMCTBA U MPHU3HAKKU (UTYP U UX DJIEMEHTOB, OTHOLIEHUS GUryp (paBeHCTBO, 0J1I00KE, CAMMETPHUH, TTOBOPOT,
napasuiesIbHbINA MEPEHOC);

4) OIICPHUPOBATH C HAYAJIbHBIMHA IMOHATHUAMHA TPUTOHOMCTPHUH W BBIIIOJHATD 3JICMCHTAPHBIC OIICPpAllMU Hal (bYHKHHHMH YTJIOB,
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5) pemiath 3a7a4M Ha JOKa3aTeIbCTBO, ONMMUPAsICh HAa U3yUCHHBIC CBOMCTBA (UTYp M OTHOLICHHH MEXKIY HUMH U TPUMCHSISI
W3YYCHHBIC METO/IbI I0Ka3aTeIbCTB;

6) pemaTh HECIIOXKHBIC 3aJ1a4M HAa MOCTPOCHUE, MPUMEHSS OCHOBHBIC aJTOPHTMBI ITOCTPOSHHUS C ITOMOIIBIO ITUPKYJIS M JIU-
HEMKU;

7) pemaTth IPOCTEHINTNE INTAHUMETPUICCKUE 3a7a91 B IPOCTPAHCTBE.

8) Bulnycknuk nomyyum 603MONCHOCHb.:

9) vsrnaoemv memoodamu peutenusi 3a0a4 HA GbIYUCTICHUS U OOKA3AMENbCMEA: MEMOOOM OM NPOMUBHO20, MEeMOOOM NO00OUs,
Memooom nepebopa 8apuUaAHmMo8 U MemooOM 2e0MeMPULECKUX MeCm MoYeK,

10) npuobpecmu onvim npumenenus aneeOPAULECKO20 U MPUSOHOMEMPULECKO20 ANNapama u uodetl 08UNCEHUS. NPU PeuleHul
2eoMempuiecKux 3a0ay;

11) osrademv mpaouyuoHHOU cXeMOu peueHus 3a40ay Ha NOCMPoeHUe ¢ NOMOWBIO YUPKYIIS U TUHEUKU. AHAAU3, NOCMPOeHue,
00Ka3amenbcmeo U Ucciedo8anue;

12) nayyumovcs pewams 3a0a4u Ha NOCMPOEHUE MEMOOOM 2eOMEMPUUECKO20 MeCMA MOYEeK U MeMoOOM NOO0OUsL,

13) npuobpecmu onvim uccredosanus c60UCME NIAHUMEMPULECKUX PUSYD € NOMOUBIO KOMILIOMEPHBIX NPOCPAMM,

14) npuobpecmu onvim evinonenuss npoekmos no memam. «I eomempuueckue npeobpazosanus Ha niockocmuy, «llocmpoe-
HUe Ompe3Ko8 no gopmyney.

HN3MepeHne reoMeTpMYeCKNX BEJIHUYHH

BrinyCkHUK HAy4YUTCS:
1) ucoab30BaTh CBOMCTBA U3MEPEHHUS JIJIMH, IUIOINACH M YIJIOB MPH PEIICHUH 3a7ad Ha HaXO0XJICHHUE JUTMHBI OTpe3Ka, JIJIH HbI

OKPY>KHOCTH, JJIMHBI YT OKPYKHOCTH, TPalyCHON MEpBI yIJa;
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2) BBIYUCIIATH JIJTMHBI JIMHCHHBIX DJIEMEHTOB (UTYp W MX YIJIbI, UCIOJIb3YS (POPMYJIbI JJIUHBI OKPY)KHOCTH M JUIMHBI JTYTH
OKPY>KHOCTH, (GOopMyJIbl TIOIAnAeH Guryp;

3) BBEIYHCIIATH IUIOMIATH TPEYTOJLHUKOB, IPSIMOYTOJLHAKOB, TapaLUIeIOrPaMMOB, TPAITCIIUH, KPYTOB U CEKTOPOB;

4) BBIYUCIIATH JIJTMHY OKPYXXHOCTH, JUIMHY AYTH OKPY>KHOCTH;

5) pemaTth 3aJa4u Ha JOKA3aTEIIbCTBO ¢ MCIOJIB30BaHUEM (hOPMYJT JUTUHBI OKPYKHOCTH M JUIMHBI YT OKPYKHOCTH, (hOPMYJT
riomaaeu guryp;

6) pemiath NMpakTUYECKHE 3ajau, CBS3aHHBIC C HAXOXKICHHUEM I€OMETPHUYCCKUX BEIMYUH (UCMONB3Ys MPU HEOOXOIUMOCTH
CIIPABOYHUKHU U TEXHUYECKHUE CPEIICTBA).

7) BolnyCKHUK ROYYUN B03MONCHOCHIb.

8) sbluucname naowaou @ueyp, cocmasieHuvix u3 08yxX uiu 6o0ee NPIMOy20bHUKOS, NAPANLIEI0SPAMMOS, MPeyeolbHUKOS,
Kpyea u cekmopa,

9) gvruucasiMb NAOWAOU MHOCOY2O0NbHUKOB, UCHOIb3YSL OMHOULEHUSI PABHOBENUKOCMIU U PABHOCOCMABIEHHOCTIL,

10) npuobpecmu onvim npumeHeHUs: AnCeOPAUUECKO20 U MPUSOHOMEMPULECKO20 annapama u uoetl 08UNCEHUS NPU peuleHuu
3a0a4 Ha blUUCIeHUe NI0uadel MHO20Y201bHUKOS.

KoopanHartsl

BrIlycKHUK Hay4duTCS:
1) BBIUMCIATE UTMHY OTpE3Ka 10 KOOPAUHATAM €r0 KOHIOB; BEMUCIATH KOOPAMHATEI CEPEIUHBI OTPE3Ka;

2)MCIONb30BaTh KOOPAMHATHBINA METO/ ISl U3y4eHHUs CBOMCTB NPAMBIX M OKPYKHOCTEIA.

Bbll’lyCKHuK noay4dunt 603MONCHOCMb.



3) o081a0emo KoopduHamezM Memooom peulernu 3a0a4 HA 8bIYUCTEHUE U doxa3ameﬂbcmeo;

A)npuobpecmu onvim UCNOIL306AHUA KOMNBIOMEPHBIX NPOSPAMM OIS AHAAUZA YACHBIX CIYYACE 63AUMHO20 PACHONOHCEHUSL
OKPYIHCHOCIEU U NPAMBIX,

npuoopecmu Onvim BblINOJHEHUS NPoeKkmos Ha memy «lIpumenenue KOOPOUHAMHO20 Memooa Npu peuleHuu 3a0ay Ha
gblyUCAeHUE U OOKA3AMENbCINEON.

BekTophl

BBINYCKHHUK HAYIHTCS:

1) onepupoBaTh ¢ BEKTOpPaMH: HAXOJUTh CYMMY M Pa3HOCTh IBYX BEKTOPOB, 3aJaHHBIX ICOMETPHUYECKH, HAXOAHUTH BEKTOD,
PaBHBII ITPOU3BEICHUIO 33 IaHHOTO BEKTOpA Ha YUCIIO;

2) HaXOAWTh JUISI BEKTOPOB, 3aJaHHBIX KOOpJIWMHATAMHM: JUIMHY BEKTOPa, KOOPJIWHATHI CYMMBI M Pa3HOCTH JBYX W OoJjee
BEKTOPOB, KOOpPAWHATHI IPOM3BEIACHUS BEKTOpa Ha YHCIO, NPUMEHSAS IIPU HEOOXOAUMOCTH  COYCTATCIIBHBIN,
MIEPEMECTHUTENBHBIN U PACTIPEIEITUTEIbHBINA 3aKOHBI;

3) BBIUHCIATH CKAISIPHOE MPOU3BEACHNE BEKTOPOB, HAXOAUTh YIOJ MEKIY BEKTOpAMH, YCTAHABIMBATH MEPIICHIUKYIIPHOCTD
HPSIMBIX.

BulnyckHuk nonyuum 603mM0o4CHOCHb!

4) osnadems 6eKMOPHLIM MEMOOOM OJisl PeUuleHust 3a0a4 Ha 6bIYUCACHUE U OOKA3AMENbCME0;

5) npuobpecmu onvim evinoanenusi npoexkmos Ha memy «lIpumenenue 6eKmMOpPHO2O Memood Npu peweHuu 3a0ay Ha

gviyUCIeHUe U OOKA3AMeIbCME0 Y.

COHAEPKAHUE KYPCA reomerpun 8 — 9 kiacc



Harasignas reomerpusi. Harnsinnele npeacraBieHuss O HPOCTPAHCTBEHHBIX (urypax: KyO, mapajuiefnenunen, MnpusMma,
nupaMmuja, map, cepa, Konyc, uMHAp. M300paxenne npoctpaHcTBeHHbIX Guryp. Ilpumepsl ceuennii. MHOTOrpaHHUKHY.
[IpaBriibHBIE MHOTOTpaHHUKHU. [IprMepsI pa3BEPTOK MHOTOTPAaHHUKOB, HUIMHAPA U KOHYCA.

[Tonsitue 00béMa; enuHULIBI 00bEMa. OOBEM IPSIMOYTOJIBHOTO Napajuieenunena, Kyoa.

I'eomerpuueckue gpurypsl. ['eoMmerpuueckoe Mecto Touek. CBOICTBA OMCCEKTPUCHI YIJIa U CEPEAMHHOIO NEPHEHANKYJIIApaA K
OTPE3KY.

TpeyronsHuk. Cpenssis JIMHAS TpeyronbHUKa. COOTHOIIEHUS MEXy CTOPOHAMHU U yTIIaMU TPEYTOJIbHUKA.

Teopema @aneca. [lonobue TpeyronpHukoB. [IpuszHaku momoOusi TpeyroibHukoB. Teopema Iludaropa. Cunyc, xocunyc,
TAHI'€HC, KOTAHI'€HC OCTPOro yria IpsIMOYIOJIbHOIO TpeyroibHuka u yriioB or 0 go 180°; mpuBeneHue K ocTpomy yrily.
PemreHre npsAMOyrosibHBIX TPEYroJbHUKOB. OCHOBHOE TPUIOHOMETPUUYECKOE TOXKAECTBO. DOPMyJIbI, CBA3BIBAIOLINE CUHYC,
KOCHHYC, TAHI'€HC, KOTAHT'€HC OJHOTO M TOTO K€ yria. PemeHue TpeyrojJbHUKOB: TEOpEMa KOCUHYCOB U TEOpPEMa CHHYCOB.
3ameydaTesbHbIE TOUYKH TPEYTOJIbHUKA.

YeroipéxyroapHuk. [lapannenorpamm, ero cBoiictsa u npusHaku. [IpsMoyronbHUK, KBagparT, poMO, UX CBOMCTBA U MPU3HAKU.
Tpaneuus, cpeIHss JIUHUSA TPANICLNH.

MHoroyroiasHuK. Beiltykiieie MHOTOyrojbHUKH. CyMMa YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA. [[paBUiIbHBIE MHOTOYTOJIBHUKH.
OxpyxHocTh U Kpyr. [yra, xopna. Cexrop, cermeHT. LleHTpasbHbIN yroy, BOMCAHHBIA yroJj, BEIMYMHA BIHCAHHOTO YIJa.
B3anMHOe pacrnonoxeHue npsiMON U OKPYKHOCTH, IBYX OKpykHOcTel. KacarenbHas u cekyias K OKpY»KHOCTH, UX CBOMCTBA.
BrnmcaHHble W ONMCaHHBIE MHOTOYTOJIbHUKU. OKPYKHOCTb, BIIUCAHHAS B TPEYTOJBHUK, U OKPYKHOCTb, OIHMCAHHAsA OKOJIO

TPCYIrOJIbHUKA. Bnucannbie M onucaHHbBIC OKPYXHOCTH IIPaBUJIbHOI'O MHOI'OYI'OJIbHHKA.



['eomerpuueckue npeodpazoanus. [lonarue o paBeHcTBe Guryp. IloHaTrne 0 IBUKEHUM: OCeBasl U LIEHTpaJIbHasi CUMMETPUH,
napauleJIbHBINA IEpeHocC, MoBOpoT. [loHsATHE 0 MOoa00MU GUTYp ¥ TOMOTETHH.

[TocTpoeHus ¢ MOMOILIBIO LHUPKYJIA U JIMHEHKA. OCHOBHBIE 3a/1a4d Ha IOCTPOCHHUE: JEJIEHHE OTpe3Ka IOIO0JIaM; IOCTPOEHUE
yIJla, paBHOT'O JAHHOMY; IIOCTPOECHHUE TPEYrOJIbHUKA I10 TPEM CTOPOHAM; IIOCTPOCHUE NEPIICHAUKYIIAPA K IIPAMON; IIOCTPOCHUE
OHMCCEKTPUCHI yIiia; IeJICHUE OTPE3Ka Ha 71 PABHBIX YaCTEH.

Pemenue 3a1a4y Ha BIYMCIIEHHUE, I0KA3aTEIbCTBO U MMOCTPOEHUE C UCIIOJIb30BAHUEM CBOMCTB M3YYEHHBIX (DUTYP.

HN3mepenue reomerpuyeckux BeauduH. JimHa otpe3ka. PaccrosstHue OT TOYKM 10 npsaMou. PaccrosgHue mexny
NapajuIeIbHBIMU TPSIMBIMHU.

[lepumeTp MHOIOYTOJIbHUKA.

JlnnHa OKpy>KHOCTH, YHCIIO T; JIMHA TYI'M OKPY>KHOCTH.

['panycHas mepa yria, COOTBETCTBHE MEKAY BEIMUYNHOW LHEHTPAIBHOTO YIla ¥ JUIMHOW IyTH OKPYKHOCTH.

[Tonsitue miomanaun mwiockux ¢uryp. PaBHococTaBieHHble U paBHOBelukue Gurypsl. Ilnomane npsmoyronasHuka. [lnomanu
napajuienorpamMma, TpeyroJbHUKa W Tpaneuuu. Ilnomans MHOroyronpHuka. Ilnomans kxpyra u Iuiomanb CEKTOpA.
CooTHoOLIEHNE MEX 1y TUIOAAIMU OJ0OHBIX (QUTYP.

Pemenue 3a1ay Ha BEIYMCIIEHUE U JJOKA3aTEIbCTBO C HUCIIOJIb30BAaHUEM U3YUEHHBIX (POPMYIIL.

Koopaunarel. YpaBHenue mnpsmon. Koopamuatel cepeaunbl orpes3ka. DopMyna pacCTOSIHUS MEXKIAY JBYMS TOYKaMU
IIJIOCKOCTU. Y PaBHEHUE OKPYIKHOCTH.

BekTopsl. Jliinna (Moayss) Bekropa. PaBencTBo BekTopoB. KommmHeapusie BekTopbl. KoopauHatsl BeKTOpa. Y MHOKEHUE BEK-
TOpa HAa 4YMCJIO, CYMMa BEKTOPOB, PA3JIOKEHUE BEKTOpPA II0 JBYM HEKOJUIMHEAPHBIM BEKTOpaM. CKaIpHOE IPOU3BEIACHUE

BEKTOPOB.



JuaeMeHThI JOruku. OmnpeneneHue. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3zarenbcTBO OT MpOTUBHOro. Teopema,
oOpatHas gaHHo. [Ipumep u KoHTpIIpUMED.

[ToHsiTHE O PAaBHOCWIIBHOCTH, CIEAOBAHUH, YIIOTPEOIEHUE JIOTUYECKUX CBA30K €Cu ..., MO ...,  MOM U MOJbKO 8 MOM Clyuae,
JIOTUYECKUE CBSI3KU U, UTU.

I'eomeTpus B ucropuueckom pazsutun. Ot 3emuemepust kK reomerpun. [ludarop u ero mxona. @anec. Apxumen. [loctpoe-
HUE TPAaBWIbHBIX MHOTIOYTroJIbHUKOB. Tpucekiusi yria. Kaapatypa kpyra. YaBoenue kyOa. Mcropus umcna n. 3osotoe
ceuenue. «Hauana» Esximmna. JI. Ditnep. H. U. JlobaueBckuii. icTopus nsToro nocrysara.

N300peTenre MeToa KOOPAMHAT, O3BOJISIIOUIETO NEPEBOAUTh T€OMETPUUECKHE 00BEKTHI Ha s3bIK anreOpsl. P. Jlexapt u I1.
®epma. [IpuMepsl pa3audHbIX CUCTEM KOOPAMHAT Ha INIOCKOCTH.

Pacnpeneﬂeﬂne 4acCo0B 110 KJ1accaM

Ne n/mm TemaTuyeckuil pasaeJ Pacnpenesienue nmo kjiaccam
Trnace 8 kiace 9 kiace

1. Harnsignas reomerpus - - 7

2. ['eomeTrpuueckue Gurypsl 57 48 19

3. N3mepeHne reoMeTpuuecKuX BeIMYuH 3 14 8

4, Koopaunatet - - 5

S. Bekrtopsl = . 15

6. DJIEMEHTBI JIOTUKHU 3 . .

1. MIOBTOPEHUE 4 6 12




pes3eps

1 - 2

0. ['eoMeTpust B HICTOPHUYSCKOM Pa3BUTHH CopnepkaHue pasjeiia BBOJUTCS IO Mepe
U3YYCHHUS JPYTHX TEM
10. BCErO 68 68 68

TemaTHYecKkoe MJIAHUPOBaHHE Kypca reomeTpuu 8 — 9 kiace

['eomeTpus 8 knacc

HazBanune TeMbl

Bcero

qacoB

Kox-Bo
YPOKOB

KOHTPOJIA

[InanupyemMblie IpeIMETHBIE PE3yIbTAThI

BBsognoe

MIOBTOPEHUE

[Tonmp30BaThCS SI3BIKOM T'E€OMETPUM JUJISI OMUMCAHUS IPEIAMETOB OKPYKAKOUIETO
MHpa W WX B3aUMHOIO pACIOJOXKEHUS; paclo3HaTh W U300paxaTh Ha
yepTekax M PHUCYHKaxX TreoMeTrpudeckue GUrypel U UX KOH(Urypamuw,
BBIYHCIIATD JIJTMHBI TUHEHHBIX AJIEMEHTOB (PUTYDP U UX YTJIbI; peliaTh 3a7a4u Ha
JIOKA3aTeIbCTBO M BBIYHUCICHUS HA OCHOBE H3YYEHHBIX TEOPEM; pPEIIATh
IIPAKTUYECKUE 3a7a4M, CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEINYNH

(MCTIONB3YS TPU HEOOXOUMOCTH CHPABOYHUKH U TEXHUYECKUE CPEICTBA).

YeTbIpexyrojlbHUKU

14

O6’b$ICH$[TB, 4YTO TAKOC JIOMaHasi, MHOI'OYIOJIbHUK, €TI0 BCPHIMHBI, CMCKHBIC

CTOPOHBI, AHWAroHaliu, I/I306pa)KaTI> H paclio3HaBaTb MHOI'OYI'OJIbHUKH Ha




YepTekax; MOKa3bIBaTh JJIEMEHTbl MHOTOYTOJIbHUKA, €r0 BHYTPEHHIO H
BHEIIHIOIO obnacru; (dbopMyupoBaTh olpeziesieHue BBIITYKJIOTO
MHOT'OYTOJIbHUKA; M300pakaTb W paClO3HABATHh BBINYKJIbIE W HEBBIITYKJIbIE
MHOTOYTOJIbHUKHY; (OPMYIMpOBaTh M JOKA3bIBATH YTBEPKICHUS O CyMMeE
YIJI0B BBIITYKJIOTO MHOTOYTOJIbHUKA U CYMME €r0 BHEIIHUX YIJIOB; OOBSCHATS,
KakKue CTOpPOHBI (BEpILMHBI) YEeThIPEXYTOJIbHUKA Ha3bIBAOTCS
IPOTUBOIMOJOKHBIMU;  (DOPMYJIMPOBATh OINpPEACTICHUS MapajielorpaMma,
Tpamneuy, paBHOOEAPEHHON U MPSIMOYTOJIbHOM Tpaneuuid, IpsiMOYTroJbHUKA,
poMmba, KBajapaTa; H300pa)kaTb M paclo3HaBaTh O3THU YETHIPEXYTOJIbHUKH;
(opMyIupOBaTh U JOKa3bIBaTh YTBEPKIEHUS 00 UX CBOMCTBaX U MpHU3HAKaX;
pemaTh 3a7a4d Ha BBIYMCIICHUE, 0KA3aTEIbCTBO U MTOCTPOEHUE, CBA3aHHbBIE C
STUMH BUJAMH  UYETHIPEXYTOJbHUKOB; OOBSACHATH, KaKHe€ JBE TOYKHU
HA3bIBAIOTCS CUMMETPUYHBIMM OTHOCUTENBHO MPSAMON (TOYKH), B KaKOM
ciy4yae urypa Ha3bIBa€TCsi CAMMETPUYHONM OTHOCUTEIBHO MPSAMOM (TOYKH) U
YTO TaKoe OCh (IIEHTP) CUMMETPHH (PUTYpPHI; MPUBOAUTH MpPUMEPHI (PUTYD,
oOnagarommx 0ceBoi (LIEHTPaIbHOM) CUMMETPHUEH, a TAKXKE MPUMEPHI OCEBOM

U IICHTPAJILHON CUMMETPHI B OKPYXKaIOIel Hac 00CTaHOBKE

[Inomane
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O6T>$ICH$ITI>, KaK IIPOHU3BOIUTCA HU3MCPCHUC nnoma):[eﬁ MHOT'OYT'OJIbHHKOB,

KaKunue MHOT'OYT'OJIbHUKH Ha3bIBAIOTCs PaBHO BCINKHNMU u KaKue
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PaBHOCOCTABJICHHBIMH; (HOPMYIHPOBaTH OCHOBHBIE CBOWCTBA IUIOLIAACH WU
BBIBOJAUTH C HMX TMOMOIIb (QOpMyJbl  IUIOMIAAEH  NPSIMOYTOJIbHUKA,
napajyuiesiorpaMM TPEYroJbHUKA, Tpanenuu; (opMyIupoBaTh U JI0Ka3bIBATh
TeopeMy 00 OTHOILIEHUHU TUIOMAACH TPEyroabHUKOB, UMEIONIMX O PaBHOMY
yray; (GopMmynupoBaTh M J0Ka3biBaTh Teopemy Iludaropa u obOpaTHyio eif;
BBIBOAUTH (popMyity ['epoHa juisl ruioniaad TpeyroibHUKA; pemarh 3aJa4l Ha
BBIUKCIICHHE W JI0Ka3aTelbCTBO, CBsA3aHHBIE ¢ (opmylnaMu IUIIOMIAJEH,

teopemoii [Tudaropa

[TomoOHEBIE

TPEYTOJIbHUKU

19

OOBICHAT, TOHITHE TMPOTOPIUOHATBPHOCTA OTPE3KOB;  (HOPMYIHUPOBATH
omnpeneneHus TMOJO0OHBIX TPEYroJbHUKOB U Kodhduimenta mnoaoous;
dbopMyIUpoBaTh W JIOKAa3bIBaTh TEOPEMbI: 00 OTHOILICHUM IUIOIIAJIECH
MOJIOOHBIX TPEYTOJILHUKOB, O MPU3HAKAX MOJA00US TPEYrOJbHUKOB, O CpEeIHEN
JUHUU TPEYTOJIbHUKA, O T[EePEeCceYeHUH MeIWaH TPEyrojibHUKa, O TIpo-
MOPIIMOHATBHBIX OTPE3Kax B MPSMOYTOJIBHOM TPEYTOJIBHUKE; OOBSICHATH, YTO
Takoe MeTOJ Mojao0usi B 3ajadax Ha IMOCTPOCHHE, U TMPUBOAUTH MPHUMEPHI
IPUMEHEHHUST 3TOT0 METO/a; OOBSICHITh, KAK MOYKHO HCIIOJb30BaTh CBOHCTBA
OTOOHBIX TPEYTOJLHUKOB B M3MEPUTEIIBHBIX pab0TaX Ha MECTHOCTH;

OOBSACHSATh, KaK BBECTH TOHSATHE TONOOWS MJIS TMPOU3BOJIBHBIX (UTYp;

(bopMyIMpOBATH ONPEEICHUE U WIUTFOCTPUPOBATH MOHATUS CUHYCA, KOCUHYCa

11




W TaHreHCAa OCTPOTrO yIJia MPSAMOYTOJIBHOTO TPEYroJbHUKA; BBIBOAUTH
OCHOBHOE TPUTOHOMETPHUYCCKOE TOXKJICCTBO M 3HAYCHUS CHHYCa, KOCHHYCa M
Ttanrenca jis yriaoB 30°, 45°, 60°; pemaTh 3aaud, CBSI3aHHbIC C MOJ00MEM
TPEYTOJIbHUKOB, JIJISI BBIYMCICHUS 3HAYCHUH TPUTOHOMETPHUYCCKHX (DYHKIIHHA

HCIIOJIB30BATh KOMIIBIOTCPHBIC IIPOI'PaMMbI

OKPYXHOCTh

15

* HccnenoBaTh  B3aMMHOE  PACIOJIOKEHHE TPSMOA U OKPYKHOCTH;
dbopMynMpoBaTh OMpEECICHUE KAacaTeIbHOU K OKPY>KHOCTH; (OPMYIUPOBAThH
U JI0Ka3bIBaTh TEOPEMBI: O CBOMCTBE KacaTeJIbHOM, O MPU3HAKE KacaTeIbHOM,
00 OTpe3kax KacaTelbHBIX, MPOBEAEHHBIX U3 OJHOU TOYKH; (HOPMYJIHUPOBATH
MOHATHS ILEHTPAJIBHOTO YyIJIa M TPagyCHOM Mepbl IOyTH OKPYKHOCTH;
bopMyJIUpPOBATh U IOKA3bIBATh TEOPEMBI: O BIIUCAHHOM YTJIE, O MPOU3BEICHUN
OTPE3KOB TEPECEKAIMNXCA XOp; (GopMyIUpoOBaTh U TIOKA3bIBATh TEOPEMBI,
CBSI3aHHBIE C 3aMeYaTelIbHBIMA TOYKAMH TPEYTOJIbHUKA: O OMCCEKTpHUce yria
U, KaK CJIEJICTBUE, O TIEPECEYCHUN OMCCEKTPUC TPEYTOJbHUKA; O CEPEIUHHOM
NEPHEHIUKYJIAPEe K OTPE3KY U, KaK CIEJICTBHUE, O MEPECEUCHUU CEPEAUHHBIX
NEPHEHIUKYJIIPOB K CTOpPOHAM TpPEYrojbHUKA; O TEPECEYCHUU BBICOT
TPEYroJbHUKA; (HOPMYJIUPOBATH OINpPEACICHUS OKPYKHOCTEH, BIHUCAHHON B
MHOTOYTOJIbHUK W OIKMCAHHOW OKOJIO MHOTOYTOJIbHUKA; (hOPMYJIHPOBATH H

JIOKa3bIBaTh TEOPEMBbI: 00 OKpPY)XKHOCTH, BIMCAHHOW B TPEYroOJIbHUK; 00
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OKPYXKHOCTH, OIMCAaHHOM OKOJO TpEYroJbHHUKAa; O CBOICTBE CTOPOH
OMHMCAHHOTO  YETHIPEXYTOJbHUKA;, O  CBOMCTBE  yIJOB  BIHMCAHHOIO
YEeThIPEXYTOJIbHUKA;, pEIlaTh 3aJayd Ha BBIUMUCICHHE, JOKa3aTEIbCTBO U
MIOCTPOEHUE, CBSI3aHHBIE C OKPYXHOCTBHIO, BIUCAHHBIMH W OMNHCAHHBIMU
TPEYroJIbHUKaMU U YEThIPEXYTOJIbHUKAMM,  HUCCIIENIOBAaTh  CBOMCTBa
KOH(UTYpallnii, CBS3aHHBIX C OKPYXHOCTbIO, C TOMOIIBIO KOMIIBIOTEPHBIX

IporpamMm

ITonp30BaThCS SI3LIKOM TCOMCTpUMN OJIA OIMMCAHHA IPCAMCTOB OKPYIKAIOLICTO
MHUpa W HUX B3dAMMHOI'O pPACIIOJIOKCHHUA, PACIIO3HATH H I/I306pa)KaTB Ha

yepTe’kax M PHUCYHKaxX TreoMeTrpudeckue ¢GUrypel U UX KOH(Urypamuw,

[ToBTOpEHUE 4 - BBIYKCIIATD JIJIMHBI TUHEHHBIX AJIEMEHTOB (PUTYp U UX YTJbl; peliaTh 3aa4u Ha
JIOKA3aTeJIbCTBO W BBIYMCIEHUS Ha OCHOBE H3YYECHHBIX TEOPEM; pEIIATh
PAKTUYECKUE 33]1a4M, CBSI3AHHBIE C HAXOXKIEHHEM N€OMETPUYECKUX BEIUYMH
(MCOaB3Ys TPU HEOOXOIMMOCTH CIIPABOYHUKH M TEXHUYECKUE CPEICTBA).
BCETO 68 5
I'eomeTpus 9 knacc
Bcero | Kon-Bo [Inanupyemble IpeIMETHbIE PE3YIbTAThI
4acoB | YPOKOB
KOHTPOJIS
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Bekropsl

@opMynUpOBaATH ONPEACIECHUS W WUIIOCTPUPOBATH MNOHATHS BEKTOPA, €ro
JUTMHBI, KOJUIMHEAPHBIX M PaBHBIX BEKTOPOB; MOTHUBHPOBATh BBEICHUE
MOHITUA W JIEMCTBUM, CBA3aHHBIX C BEKTOpPaMH, COOTBETCTBYIOIIUMHU
npuMepaMu, OTHOCSIIMMHUCS K (PU3HMYECKUM BEKTOPHBIM  BEIMYHHAM;
MPUMEHATh BEKTOPHI U JCUCTBUS HAJ HUMH MPU PEIICHUU T€OMETPUYECKUX

3a1a4

Merton koopauHaT

10

OOBSICHATL ™ WIUTIOCTPUPOBATL  ITOHATHA HpHMOYFOJILHOﬁ CHCTCMbI
KOOpAMHAT, KOOpPAWMHAT TOYKM MW KOOpAHWHAT BCKTOPA, BbIBOJUTL U
HCIIOJIB30BaTh IIPU PCIICHUN 3aaa4 (1)OpMy.TIBI KOOpaAMWHAT CCPCAUHBI OTPE3Ka,
JJIMHBI BEKTOPA, paCCTOAHUA MCIKAY ABYMS TOYKaMHU, YPABHCHHUA OKPYKHOCTH

U NIPSIMOU

CooTHOIICHUS
MEXIY CTOPOHAMH
U yTilaMH
TPEYTOJIbHUKA,
CKaJIsIpHOE
MIPOU3BEICHUE

BEKTOPOB

10

* QopMynIMpOBATh M WIUTIOCTPUPOBATH OIPEAENICHUsS CHHYCa, KOCUHYcCa,
TaHreHca W KoraHreHca ymioB ot 0 mo 180°, BBIBOAUTH OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO U (POPMYJIbl NMpUBEACHUS; (HOPMYIUPOBATH
U JIOKa3bIBaTh TEOPEMBI CHHYCOB U KOCUHYCOB, IPUMEHATH WX MPU PEIICHUU
TPEYrOJIbHUKOB; OOBSACHATh, KaK HCIONBb3YIOTCI TPUTOHOMETPUYECKUE
dopMynbl B HU3MEPUTENBHBIX paboTax HAa MECTHOCTH; (OPMYIUPOBATH
ONpEIEIEHUS YIila MEX/1y BEKTOPAMU U CKaJSIPHOTO MPOU3BENCHHS BEKTOPOB;

BBIBOJAUTH (POPMYITY CKAISIPHOTO MTPOU3BEIEHUS YEPE3 KOOPIUHATHI BEKTOPOB;
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dbopMynMpoBaTh U OOOCHOBHIBATH YTBEPKIACHHUE O CBOWCTBAX CKAISIPHOTO
IIPOU3BEJICHUS; HCIOJIb30BaTh CKAJSIPHOE IMPOU3BEACHUE BEKTOPOB IIPU

pelieHuu 3aaad

JlnmHa

OKPYHOCTH

IJIOIIAAb Kpyra

n

10

®opMyIHpOBaATH OINpEEIICHHE IPaBUIBHOTO MHOT'OYTOJIbHUKA;
bopMyIMpPOBATH U JOKA3BIBATH TEOPEMBI 00 OKPY>KHOCTSIX, OMMCAHHOW OKOJIO
MPaBUJIBHOTO MHOTOYTrOJIbHUKA M BIUCAaHHOM B HEro; BBIBOAWTH H
UCIOJIb30BaTh  (OPMYJIbl Il  BBIUMCICHUSA  IUIOMIAJA  IPaBUIBLHOTO
MHOT'OYTOJIbHUKA, €r0 CTOPOHBI U PaJlyca BIIMCAHHOW OKPYKHOCTH; pPEIIaTh
3a/la4yd Ha MOCTPOEHHUE MPABUIBHBIX MHOTOYTOJBHUKOB; OOBSCHITH MOHITHS
JUTMHBI OKPY>KHOCTH U TUIOLIAJN KPYTa; BHIBOJUTEH (DOPMYJIBI JIJIsi BHIYUCIICHHUS
JUIMHBI OKPY>KHOCTU WM JJIMHBI JYTH, IJIOMIAAM Kpyra U IUIOIAad KPyroBOro

CEKTOpa; MPUMEHSITH 3TU (POPMYJIBI IPU PEIICHUH 33124

JIBu>xeHue

OOBICHATH, YTO TaKOE OTOOpaKEHHE TIJIOCKOCTH Ha ce0s M B KaKOM CiIydae
OHO HAa3bIBAETCSA [BIKEHHEM IUIOCKOCTH, OOBICHSITH, YTO TaKO€ OcCeBas
CUMMETpHS, LIEHTpaJbHAsI CHMMETPHS. TMapajuIeIbHBIA MEPEHOC U TIOBOPOT:
000CHOBBIBaTh, UYTO OTU OTOOpaX)KEHUS IIJIOCKOCTH Ha ce0s SBIISIIOTCS
IBIKEHUSMH, OOBSACHITh, KaKoBa CBS3b MEXKIYy JBIKCHUAMH U
HAJIOXKCHUSMH, WUTFOCTPUPOBATh OCHOBHBIC BHJIBI ABMIKCHHUH, B TOM YHCIE C

IOMOIIBIO KOMITBIOTEPHBIX MMPOTPAMM
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DJIIEMEHTHI

CTepEOMETPUH

OOBICHATH, YTO TaKO€ MHOTOTPAaHHUK, €ro TrpaHu, pEOpa, BEPIIWHEI,
JMaroHajay, Kakol MHOTOTPaHHUK Ha3bIBAETCS BBIMYKJIBIM, YTO TaKO€ H-
yroibpHas mpu3Ma, €€ OCHOBaHHWs, OOKOBBIC TpaHM W OOKOBBIC pEOpa, Kakas
pU3Ma Ha3bIBAETCS MPAMON M KaKasi HAKJIOHHOM, YTO TaKO€ BBHICOTA MIPU3MBI,
Kakasi Tpu3Ma Ha3bIBaeTCd MapajuieJenuneoM M KakoW Mapasuiesenume]y
Ha3bIBACTCS  MPSMOYTOJIbHBIM;  (GopMyiIHpoBaTh M OOOCHOBBIBaTh
YTBEPKICHUS O CBOWCTBE AMArOHAJIEW MapajjiejenuIesa U O KBaapare
JMaroHajay MpsIMOYTOJIbHOTO MapajulelieuIea; OObSICHATh, YTO TaAKOE 00BEM
MHOTOTPaHHMKA; BBIBOJUTH (C momolbio npuHnuna Kapanbepu) Gopmyny
00bEéMa  TPSIMOYTOJILHOTO  TapajUlesienunena;  OOBSICHATh,  Kakou
MHOTOTPAHHHMK Ha3bIBACTCS MUPAMUION, YTO TaKO€ OCHOBAHHE, BEPIIMHA,
OOKOBBIE TpaHH, OOKOBBIE PEOpa M BBHICOTA MHUPAMUIIBI, Kakas MUpamuia
Ha3bIBAETCS MPABUIIBLHOM, YTO Takoe anodeMa MpaBUIIbLHOW MUPAMUbI, TPU-
BOAUTH (popMysny oOBbEMa MUpPAMUIBL, OOBSICHATH, KAKOE TEJIO HAa3bIBAETCS
MUIMHAPOM, YTO TaKo€ €ro OcCh, BBICOTA, OCHOBAHUS, pajuyc, OOKoBas
MOBEPXHOCTh, OOpa3zyrolme, pa3BEPTKa OOKOBOM TMOBEPXHOCTH, KAKUMHU
dbopmynamu BeIpaxkaroTcs OOBEM U IIIOMAAhs OOKOBOW MOBEPXHOCTH
MUINHAPA; OOBACHITH, KAKOE TEJIO HA3bIBAETCS KOHYCOM, YTO TaKO€ €ro OCh,

BBICOTA, OCHOBaHHME, OOKOBas IOBEPXHOCTb, oOOpasymwoIue, pa3BEéPTKa
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OOKOBOM TMOBEPXHOCTH, KaKUMHU (HOPMYJaMU BBIPAKAIOTCS 00BEM KOHYyCa H
TUTOIIAIb OOKOBOM MOBEPXHOCTH; OOBSICHATD, KaKasi MOBEPXHOCTh HA3bIBACTCS
chepoit U Kakoe TelO Ha3bIBaeTCs IIApOM, YTO TAaKOE PAAUYyC M JUAMETP
chepsl (1mapa), kakumu (GOpMyJIaMH BBIpaKalOTCs O0BEM IIapa W ILIOIIAb
cdepsl; n300pakaTh U pacro3HaBaTh Ha PUCYHKaX MPU3MY, apalIelIenumenI,

NUPAMUY, HAIAHAP, KOHYC, I1ap

ITonp30BaThCs A3BIKOM reoMCeTpun IJid OIIMCAaHMU:A IMMPCAMCTOB OKPYIKarOIICIO

[ToBTOpEHUE 12 MHpa W WX B3aWMMHOTO PACTOJIOKCHHsI; pacmo3HaTh W HW300pakaTh Ha
yepTekax W PHUCYHKaX TeoMeTpuYeckue (Urypsl W WX KOH(DHUTypanww,
BBIYKCIIATH JJTMHBI JIMHCHHBIX 3JIEMEHTOB (PUTYP M UX YIUIBI; peIlaTh 3aJadyu
Ha JIOKa3aTeIbCTBO M BBIYMCICHUS HA OCHOBE HM3YYCHHBIX TEOPEM; peliaTh
pes3epB 2
PaKTHYECKUE 3aJ1auH, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPHUUCCKUX BEIIMUUH
(MCTIOJIB3YS TIPU HEOOXOIUMOCTH CIIPABOYHUKHU U TEXHUYCCKHE CPEJICTBA).
BCETO 68
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