IMosicuuTeILHAS 3aIMCKA

PaGouas mporpamma 1o mMaTeMaTrvKe COCTaBJIeHa Ha OCHOBE (pe/IepaIbHOr0 KOMIIOHEHTa TOCYJapCTBEHHOI'O CTaHIapTa OCHOBHOI'O OOIIETr0 00pa3oBaHus.
JlanHas pabodasi nporpaMMa OpHEHTHPOBAHA Ha YJalIuXcs 9 KJIaccoB U peann3yeTcst Ha OCHOBE CIIECIYIOUINX JOKYMEHTOB:
1. Tlporpammsl myst 00meoOpa3oBaTeNbHBIX yupexkaenuii: I'eomerpus 7-9 kin.”’/ Cocr.
T. A. Bypmuctposa — M. [Ipocsemienue, 2-e uzn. — 201 1r. [IporpamMmma no reomerpuu
9 knacc, aBrop JI.C. AtanacsH.
2. CraHzmapT OCHOBHOTO 0011ero 00pa3oBaHus IO MaTeMaTHKE.

Cranmapt oCHOBHOTO 00111ero 00pa3oBaHus 1mo MareMatuke /COOpHUK HOPMAaTUBHO- MPABOBBIX JJOKYMEHTOB M METOJIMYECKUX MaTepuaioB, Mocksa: «BeHTa-
Ha- ['pady, 2011.

Pabouas mporpamMma KOHKPETH3UPYET COJIEpKaHHE MPEIMETHBIX TeM 00pa30BaTEeNbHOrO CTaHJIApTa M JAeT pachpeesieHHe y4eOHBIX 4acoB IO pa3jenaM
Kypca.

Pabouast mporpamma BBITIOHSIET JBE OCHOBHBIC (DYHKITUU:

Hugpopmayuonno-memoouueckaa GyHkuus no3BoJIsI€T BCEM YJaCTHUKAM 00pa30BaTeNIbHOTO Mpoliecca MOJMYUUTh MPEJICTaBICHHE O LIETAX, COAepKaHUH,
o01eit crpareruu 00y4ueHHsl, BOCIIUTAHHS U PA3BUTHUS YUAIMXCS CPEICTBAMH JaHHOTO Y4eOHOTO MpeaMeTa.

Opzanuzayuonno-naanupyrowiana QyHKIMs NpeaycCMaTpPUBAET BBIJECIICHUE TANoB 00y4YeHHs], CTPYKTYpHpOBaHUE y4eOHOro MaTepuasna, Ornpe/iejIeHHe ero
KOJIMYECTBEHHBIX U KAUECTBEHHBIX XapaKTEPUCTUK HA KAXJAOM U3 ATANOB, B TOM UKCIE AJI COAEPKATEIbHOIO HAMOJHEHUS TPOMEXKYTOUHON aTTeCTAllUN YYallluX-
csl.

TI'eomempusa — oH U3 BaXKHEWIINX KOMIIOHEHTOB MaTeMaTUYECKOTO 00pa30BaHUs, HeoOXoaumas Al IpUOOpeTeHUs] KOHKPETHBIX 3HAHUN O MPOCTpaH-
CTBE U NPAKTUYECKH 3HAYMMBIX YMEHUH, (OPMUPOBAHUS SI3bIKA OMHCAHUS 00BEKTOB OKPYKAIOIIEr0 MUPA, ISl pa3BUTHUS MPOCTPAHCTBEHHOTO BOOOPayKEHUs U UH-
TYULUU, MAaTEMAaTUYECKOW KYJIbTYpBI, JI 3CTETUYECKOIO0 BOCIUTAHMS ydaluxcs. M3ydeHre reoMmeTpuu BHOCUT BKJIAJ B Pa3BUTHE JIOTMYECKOTO MBIIIEHUS, B
(dbopmMHpOBaHUE TOHATHS JOKA3aTEIbCTBA.

ean
H3yuenue mamemamuku Ha CMYNEHU 0CHOBHO20 00uie20 00PA308AHUA HANPABTICHO HA OOCMUIICEHUE CTIe0YIOUUX Uelell:

o OBJIa/IeHHe CHCTeMOii MaTeMAaTHYeCKUX 3HAHUI ¥ YMeHHUii, HeOOXOMMBIX Ul IPUMEHEHUS B IPAKTUYECKON JEATEIbHOCTH, U3YUYCHHUSI CMEKHBIX JTUCIIH-
IUIMH, IPOJOJDKEHUS] 00pa30BaHNUs;

J HHTEeVIEKTYa/IbHOe pa3BUTHE, (OPMHUPOBAHNE KAUYECTB JIMYHOCTH, HEOOXOIUMBIX YENIOBEKY JJISl TOJTHOIICHHOM XKU3HH B COBPEMEHHOM OOILECTBE, CBOM-
CTBEHHBIX MAaT€MaTHUYECKON EATEIbHOCTHU: SICHOCTH U TOYHOCTU MBICIIH, KPUTUYHOCTU MBIIUIEHUS, UHTYULIUH, JIOTUUECKOTO MBIIIJIEHUS, 2JIEMEHTOB ajro-
PUTMUYECKOHN KYJIbTYPbI, IPOCTPAHCTBEHHBIX MPEICTABIECHHH, CHOCOOHOCTH K NMPEO0IECHUIO TPYIHOCTEH;

o (¢opMupoOBaHUe NMpeaCTaBIeHHI 00 UACIX U METOAaX MAaTeMaTHKH KaK YHUBEPCAJIHHOTO S3bIKa HAYKH U TEXHUKH, CPEACTBA MOJICIMPOBAHUS SIBICHUHN U
IIPOLIECCOB;
o BOCIIUTAHME KYJIbTYPhl JIMYHOCTH, OTHOLIEHHUS K MaTeMaTHKE KaK K YacTH OOLIeueI0BeYeCKOil KyIbTyphl, UTpatoliel 0coOyIo poJib B 00IIECTBEHHOM pas-

BUTHH.



Mecto npeamera B ¢enepajbHOM 0a3MCHOM YU4eOHOM IJIaHe
CornacHo 0a3zucHOMY y4eOHOMY IUJIaHY A7l 00pa30BaTEeNbHBIX YUPEKICHUNM Ha U3ydeHHE TeOMETpHIo B 9 kiacce oTBoauTcsa 68 yacoB (1o 2 yaca B Hefle-
JI10).

OBA3ATEJIbHBIH MUHUMYM COJEPKAHHUA
OCHOBHBIX ObPA30BATEJ/IBHBIX IIPOI'PAMM

I'EOMETPUA

HavanbHble NOHATHSA U TEOPEMbI FT€OMETPHH
Bo3HukHOBEHME r€OMETPUH U3 TPAKTUKH.
['eomerpuyeckue purypsl u Tena. PaBeHCTBO B TeOMETpHH.
Touka, npsAMast ¥ IIOCKOCTb.
[ToHsiTHE O FEOMETPUUECKOM MECTE TOYEK.
Paccrostaue. Otpesok, nyd. Jlomanas.
VYromn. [Ipsmoit yron. OcTpele u Tynbie yriibl. BepTukanbHble U CMEXHBIE YIIIbl. BuccekTpuca yriia u ee CBOMCTBa.
[TapannensHble U nepecekaromuecs npsmele. [lepneHAUKyISIpHOCTh NPSAMBIX. T€OpeMbl O MapaJlJIeIbHOCTH U NEPIEHUKYIAPHOCTH NPAMBIX. CBONHCTBO CepeayH-
HOTO NEPHEHAMNKYJIApA K OTpe3Ky. Ilepnenaukynsip v HaKJIOHHAsA K NPSIMOHU.
MHOroyrojapHUKH.
OKpY>KHOCTb U KPYT.
Harnsanabele nmpeacTaBiaeHust 0 MPOCTPAHCTBEHHBIX Tenax: Kyle, mapajuienenumnese, npusMe, nupamMmuae, mape, chepe, Konyce, mwimaape. [Ipumepst ceue-
Huil. [Iprumepsl pa3BepTOoK.

TpeyroabHuk. IIpsMoyroyibHble, OCTPOYrOIbHBIE U TYOYTOJIbHBIE TPEYTrOJbHUKHU. BbicoTa, Menuana, OuccekTpuca, CpeiHss JUHUS TpeyroyibHuKa. PaBHO-
OenpeHHbIe M paBHOCTOPOHHUE TPEYTrOJbHUKHU; CBOMCTBA U PU3HAKU PAaBHOOEAPEHHOTO TPEYTOJIbHUKA.

[Tpu3Haku paBeHCTBa TpeyroiabHUKOB. HepaBeHCTBO TpeyroiapHuKka. CyMMa YIiIOB TpeyrojbHUKa. BHeIIHNE yribl TpeyroibHUKA. 3aBUCUMOCTb MEXKAY Be-
JMYUHAM CTOPOH M YIJIOB TPEYroJbHHKA.

Teopema ®aneca. [lomodue TpeyroapsHukoB; KodhdumueHT moaoous. [IpusHaku mogo0us TPEyroJIbHIUKOB.

Teopema Ilugaropa. I[IpuzHaku paBeHCTBa NMPSIMOYTOJbHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC, TAaHT€HC, KOTAHI'€HC OCTPOrO Yrja MpsIMOYrOJbHOIO Tpe-
yrosibHHMKa 1 yrioB oT 0° no 180°; mpuBeaeHune Kk ocTpoMy yriay. PemieHne npsMoyrojapHbIX TPEyroJbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOX1eCTBO. Dop-
MYJIbl, CBSI3bIBAIOIME CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC OJJHOTO U TOrO *e yria. Teopema KOCUHYCOB U T€OpEMa CUHYCOB; IPUMEPHI UX MPUMEHEHHUsI IS BbI-
YHCJIEHUS DJIEMEHTOB TPEYIOJbHUKA.

3amMeyaresbHble TOUKU TPEYTOJIbHUKA: TOUKU MIEPECEUCHUs] CEPEANHHBIX NEPIEHIUKYISPOB, OUCCEKTpUC, MeauaH. OkpyoicHocmy Jiinepa.

YerouipexyroabHuk. [Tapamienorpamm, ero cBoiicTsa u npusHaku. [IpsaMoyroibHHK, KBaapaT, poMO, MX CBOWCTBA U NMPU3HAKHU.

Tpaneuus, cpeaHss TMHUS TPaNelny; paBHOOEAPEHHAS TPAIICIIHSL.

MHoroyroJibHuKH. Beinykibsle MHOrOyroapHUKA. CymMMa yIjloB BBIITYKJIOTO MHOTOYIOJbHUKA. BIIMCaHHBIE U ONKMCAaHHBIE MHOTOYIOJIbHUKHU. [IpaBuibHbBIE MHO-
TOYTOJIbHUKHU.



OxpyxHocTh M Kpyr. Llentp, paguyc, nuametp. dyra, xopaa. Cexktop, cerMeHT. [{eHTpanbHblid, BIMCAaHHBINA yroj; BEIWYMHA BOIMCAHHOTO yria. B3auMHoe pac-
MI0JIO)KEHHE TPSIMOM M OKPYXKHOCTH, 08YX OKpyoicHocmeu. KacaTelnbHas U CeKyllas K OKPY)KHOCTH; PaBEHCTBO KacaTeJbHBIX, IPOBEIEHHBIX U3 OJHOW TOYKH.
Mempuueckue coomHouieHUs 8 OKPYHCHOCMU: CBOUCMBA CEKYUIUX, KACAMETbHBIX, XOPO.

OKpy>XHOCTb, BOUCAHHAs B TPEYTOJIbHUK, U OKPY>KHOCTb, ONKMCAHHASI OKOJIO TPEYTOJIbHUKA. BnucanHvle u onucanuvle yemulpexy20ibHuKku. Bnucanuele 1 onucaH-
HbIE OKPY>KHOCTHU MPABHJIBHOIO MHOTOYTOJIbHHKA.

N3mepenue reomeTpudeckux BeJuduH. [[nuHa otpeska. J[irHa jomMaHo#i, IEPUMETP MHOTOYTOJIbHHKA.

PaccrosiHue ot Touku 10 npsMoil. PaccrosiHue Mexay napauieabHbIMU IPSIMBIMU. J{JTMHA OKPY’KHOCTH, YUCIIO TU; JUIMHA JYTH.

Bennuuna yrna. I'pagycHas Mepa yriia, COOTBETCTBUE MEXKAY BEIUYMHON yIJIa U JUIMHOU yTU OKPY>KHOCTH.

[TonsaTHe 0 momanu mWIockux Guryp. PaBHOCOCTaBIEeHHBIE U PABHOBEIUKHE (DUTYPBI.

[Tnomans npsmoyronbHuKa. [Inomane napamienorpaMma, TpeyroJibHUKa U Tpaneuuu (OCHOBHBIE (hopMyIibl). DOpMyITbl, BhIpaskKaroIiye MJIoUa b TPEYroJbHUKA!
qyepes JIBe CTOPOHBI M YTOJI MEXIY HUMHU, uepe3 nepumemp u paouyc 6nucCanHou okpyscnocmu, gopmyna I'epona. Ilnowaos uemuoipexy2onbHuKa.

IInomjanp kpyra u miIomaas CEKTopa.

CBs13b MEXY TUIOIIAISIMU TTOJO0HBIX (DUTYP.

O6wem tena. opMyiel 00beMa IPSIMOYTOIBHOTO MapauiesenuIeaa, Kyoa, mapa, HMIMHIPA U KOHYCA.

BekTopsl

Bexkrop. /lnuna (Mogyne) BekTopa. Koopaunater BekTopa. PaBeHCTBO BekTOpoB. Onepanuu Hajl BEKTOpaMU: YMHOXKEHHE Ha YHCIIO, CJIOKEHHE, pa3JIoKEeHne, CKa-
JIIPHOE MPOU3BENCHUE. YTOJI MEKIY BEKTOPAMH.

I'eomeTpuyeckne npeodpazoBaHus

Ipumepwr osudcenuti puzyp. Cummempusa gueyp. Ocesasa cummempus u napanienvruviil neperoc. Illosopom u yenmpanvras cummempus. [lonsmue o 2comomemuu.
Ilooobue gueyp.

IMocTpoeHust ¢ MOMOIIBIO HUPKYJIA U JIJUHEHKH
OcnosHble 3a0auu Ha NOCMpoeHue: 0eleHue Ompe3Ka NONOLAM, NOCMPOeHUe MPeyeoNbHUKA N0 MpeM CIMOPOHAM, NOCMpOeHUue NepneHOUKYIApa K npsamoll, no-
cmpoeHue buccekmpucsl, oejleHue ompesKa Ha n- pasnvlx yacmet. Ilpasunvhvie MHO20Y20IbHUKUL.

TemaTnyeckoe ¥ MPUMEPHOE MOYPOYHOE TIIAHUPOBAHUE COCTABIECHO B COOTBETCTBUU ¢ yueOHUKOM «I'eomerpus 7-9», JI.C.AtanacsH u ap., M.: IIpocserie-
Hue, 2011.

Y4eOHO-TeMaTH4YeCKOE NJIAHUPOBAHME
10 TEOMETPUH
Kmaccer 9
KomuuectBo yacos
Bcero 68 yacoB; B Hegemro 2 Jaca.
[1naHOBBIX KOHTPOJIBHBIX YPOKOB 4
[TnanupoBaHuE COCTABICHO HA OCHOBE 00IIe00pa30BaTEILHON MTPOTPAMMBI
VYuebnuk ['ecomerpus 7-9, Aranacsn JI.C., Mocksa «IIpocserieuuey, 2011
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Paliouas nporpamma
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Ne HanmeHoBaHMe pa3je/ioB U TeM Bcero yacos
n/n
1 |[Bekropsl. 8
2 |Meton koopauHAT 11
3 |CoOTHOIIEHHSI MEKy CTOPOHAMU U YTJIaMH TpeyroibHuka. CKalIpHOE MPOU3BEJICHHE BEKTOPOB 13
4 |JlnHa OKPYXKHOCTHU U IUIOIIAJb Kpyra. 12
5 |JBwxeHus 8
6 |06 akcnoMax MJIaHUMETPUHU 2
7 |lloBTOpeHue 14
Hroro 68

TeMaTuKa KOHTPOJbHBIX PadoT
Kontponbnas padora Ne 1 «BekTopsl. MeTon koopinHaT
KonTtponbnas padota Ne 2 «CoOTHOIICHHS MEXTY CTOPOHAMH U yriiaMu TpeyrojbHHUKa. CKaISIpHOE TPOU3BEICHUE BEKTOPOBY
Kontponbras padota Ne 3 «JlmrHa OKpYKHOCTH | IUTOIIAIb KPyTra

KonTtponbHas padora Ne 4 «/[Buxenue»

A e

KonTtponbHast padora Ne 5 «toroBast KOHTpoJIbHast paboTa»

Conep:xxanue Kypca reomerpum 9 kiacca
Bexmopuvi. Memoo koopounam. (19u)

[Tonsatue BekTopa. PaBeHCTBO BekTOpOB. ClI0OXKEHNE U BEIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4ucio. Pazno)keHne BeKTopa 1o IByM HEKOJUIMHEap-
HbIM BekTopaM. KoopauHatel BekTopa. [Ipocreitiue 3amaun B KoopaArHATax. Y paBHEHUSI OKPYKHOCTH U ipsAMoid. [IprumeHeHre BEKTOpPOB U KOOPJUHAT MPH pe-
IICHUU 3a1a4.

OcHoénas yenb — HAYYUTh YUallUXCsl BBIOJHATH JEHCTBUS HaJl BEKTOPAMH KaK HAIPaBJIEHHBIMU OTPE3KaMH, YTO Ba)KHO JJIsl IPUMEHEHUsI BEKTOPOB B (pu-
3MK€; IO3HAKOMUTH C UCIOJIb30BAaHUEM BEKTOPOB U METO/1a KOOPAMHAT MPHU PEIICHUH T€OMETPUUECKUX 3a]au.

Bekrtop onpenensercs kak HanpaBJIeHHBIA OTPE30K U AEUCTBUS HaJl BEKTOPAMHU BBOJATCS TaK, KaK 3TO MPUHATO B (PU3HKE, T. €. KaK ACHCTBUS C HAlpaBJeH-
HbIMU OTpe3KamMu. OCHOBHOE BHUMaHHE JOJDKHO OBITH YNIEIEHO BBIPAOOTKE YMEHHUH BBIOJHSATH ONEpald HaJl BEKTOpaMH (CKJIaIbIBaTh BEKTOPHI MO MpaBHIIaM
TpeyrojbHUKa U MapajuieiorpaMma, CTPOUTh BEKTOP, PaBHBIM pa3HOCTU JBYX JaHHBIX BEKTOPOB, a TaKKe BEKTOpP, PaBHBIA MPOU3BENECHUIO JAHHOTO BEKTOpa Ha
JTAaHHOE YHCJIIO).

Ha npumepax mokasbiBaeTcsi, Kak BEKTOPbl MOTYT MPUMEHSATHCSA K PEUICHUIO TeoMeTpuyeckux 3aaad. JlemoHcTpupyercs 3 EeKTUBHOCTh MPUMEHEHUsT POopMy
JUIsl KOOPAMHAT CEPEIUHBI OTPE3Ka, PACCTOSHUS MEXAY ABYMS TOYKaMHU, YPABHEHUM OKPYKHOCTH U IIPSIMOM B KOHKPETHBIX N'€OMETPUUECKUX 3a/1a4axX, TEM CaMbIM
JTAETCs TIPEICTABJICHUE 00 N3YYCHUU T€OMETPUICCKUX (DUTYP C TTIOMOIIBI0O METOJIOB aIreOpHl.



Coomnowenun mexicoy cmoponamu u yziamu mpeyzoavHuka. (134)

Cunyc, KOCUHYC ¥ TaHT'€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. Pemenue TpeyrosibHukoB. CKallipHOE IPOU3BEICHHE BEKTOPOB U €ro MIPHUMEHEHHE B
reOMETPUUYECKUX 3a7auax.

OcnosHas yenb — Pa3BUTh YMEHUE YYaIIUXCS IPUMEHATh TPUTOHOMETPUUECKUH anmnapar Npu pelieHny FreOMEeTPUYECKHX 3a1ad.

Cunyc u kocunyc Jro6oro yria ot 0° 1o 180° BBOAATCS ¢ TOMOIBIO €AUHIUYHON MOJYOKPYKHOCTH, TOKa3bIBAIOTCS TEOPEMbI CHHYCOB U KOCUHYCOB H BBI-
BOJIUTCS ellle 0iHa (hopMyJa IUIOMAAN TPEYrodbHHUKA (IIOJOBUHA POU3BEICHUS JIBYX CTOPOH Ha CHHYC YIJla MEXIY HUMH). DTOT amnnapar NpUMEHSETCs K pellie-
HUIO TPEYTOJIbHUKOB.

CkasnsipHO€ NpOU3BEJICHNE BEKTOPOB BBOAMUTCS Kak B (pu3MKe (MIPOM3BEACHUE JUIMH BEKTOPOB HAa KOCHHYC YIja MexXJ1y HUMHM). PaccmarpuBaroTcst cBoiicTBa
CKaJISIPHOT'O ITPOU3BEIEHUS U €0 IPUMEHEHNE IIPU PELLIEHUU T€OMETPUYECKUX 3a1ad.
OCHOBHOE BHHMMAaHHE CIEAyeT YAEIUTh BBIPAOOTKE MPOYHBIX HABBHIKOB B IPUMEHEHHM TPUTOHOMETPUYECKOIO anmnapara Mpu pelieHud reOMeTpUIeCKUX
3ajad.

Jnuna okpyscnocmu u nnoujado kpyza. (12u)

[TpaBusibHBIE MHOTOYTOJIBHUKH. OKPY>KHOCTH, ONHCaHHAs OKOJIO NPAaBHJIBHOT'O MHOTOYrOJbHHMKA M BIHCaHHas B Hero. llocTpoeHne mpaBHIBHBIX MHOIO-
YrOJabHUKOB. [[nuHa okpyxHocTy. [lmomans kpyra.

Ocnosnas yenb — paclIPUTh 3HAHUE YYAIIUXCSl O MHOTOYTIOJIbHUKAX; pACCMOTPETh MOHATHSI JUIMHBI OKPYXHOCTH M IIJIOMIAAU Kpyra U (OpMyJIbl Ul UX BbI-
YHCJICHUS.

B Havazne TeMbl 1aeTcs onpeeseHue NpaBUIbHOTO MHOTOYTOJIbHUKA M PaCCMAaTPUBAIOTCS TEOPEMBI 00 OKPY>KHOCTSAX, OITUCAHHOW OKOJIO MTPABUIBHOTO MHO-
rOYroJIbHUKA ¥ BIMCAHHOW B Hero. C MOMOIIbI0 ONMCAHHON OKPYKHOCTH PEILAOTCS 33aa4d O NMOCTPOEHHUM MPaBUIIBHOTO IIECTUYTOJbHUKA U IIPABUIBHOTO 2re-
YTOJIBHMKA, €CIIU 1aH IPABUIIBHBIN I1-yTOJIbHUK.

@opMyIIbl, BBIPAKAIOLIUE CTOPOHY IPABHIIBHOIO MHOTOYIOJBHUKA M PaJuyC BIMCAHHON B HETO OKPYKHOCTH YEpE3 paJnyC ONMCAHHON OKPYKHOCTH, UC-
MOJIB3YIOTCA IIPU BBIBOZIE (POPMYIT JJIMHBI OKPYKHOCTH M IUIOIIAAX Kpyra. BeiBoJ onupaercss Ha MHTYUTUBHOE IIPECTABIEHUE O Mpefesie: IPU HEOrPaHUYEHHOM
YBEJIMUEHUH YHUCJIa CTOPOH IPABUIBHOIO MHOIOYI'OJbHHMKA, BIMCAHHOTO B OKPYXKHOCTB, €T0 IEPUMETP CTPEMUTCS K JUIMHE ITOH OKPYXKHOCTH, a IUIOIAgb — K
IUIONIAIA KpyTra, OTPAaHUYEHHOIO OKPYKHOCTBIO.

Meuncenusn. (8u)

Otobpakenue ockocTu Ha cedd. [Tonstue nBmxenus. OceBast u eHTpanbHas cuMMerpud. [lapamnenssliit mepenoc. [ToopoT. Hanoxxenus u qBmxeHus.
Ocnoeénas yenb — IMO3HAKOMUTD yYaIllUXCsl C MOHATHEM IBUYKEHHUS M €0 CBOMCTBAMH, C OCHOBHBIMM BUJIAMH JIBW)KCHHUH, CO B3aMMOOTHOLICHUSIMH HAJIOKeE-
HUH U IBUKCHUH.

JIBIKEHHE IUIOCKOCTH BBOJUTCS KaK OTOOpakeHHE IIIOCKOCTH Ha ce0sl, COXpaHsIoIlee pacCTOsIHUE MeX Iy Toukamu. Ilpu paccMoTpeHun BUIOB
JBM)KEHU OCHOBHOE BHUMAHHUE YAETSETCS TOCTPOSHUIO 00pa30B TOUYEK, MPSMBIX, OTPE3KOB, TPEYTOJILHUKOB ITPU OCEBOM U LIEHTPATBHON CUMMETPHSIX, Mapajl-
JeIbHOM iepeHoce, noBopore. Ha addexTHhIX npumepax mokasslBaeTcs NPUMEHEHUE JBIKEHUM IIPU PEIIEHUH T€OMETPUUYECKHX 3a/1a4.

IloHsiTHE HATI0KEHUSI OTHOCUTCS B JAHHOM KYpPC€ K UHCIIy OCHOBHBIX IOHATHN. /[0Ka3bIBa€TCs, YTO MOHATHS HAJIOKEHUS U IBUKEHUS SIBJISIOTCS DKBUBAJICHT-
HBIMU: J1F000€ HAJIOXKEHUE SBIISIETCS ABM)KEHUEM IUIOCKOCTH M 00paTHO. M3yueHne foka3aTenbCcTBa He ABIseTCs 0053aTeNbHbIM, OJJHAKO CIIEAYET PACCMOTPETh
CBSA3b IIOHATUH HAJIOKEHUS U JBUKCHUS.



00 akcuomax naanumempuu. (2u)
Becena 00 akcromax reoMeTpHH.
Ocnoenas yens — AaTh 0oJiee TIIy00KOe MpeICcTaBiIeHHe O CUCTEME aKCHOM INTAHUMETPUN U aKCHOMATUYECKOM METO/IE.
B nanHoM paszerne paccMaTpuBaeTCs O pa3IMYHBIX CUCTEMaxX reOMETPUH. B 4aCTHOCTH O pa3IMUHBIX CIIOCOOAX BBEICHUS MOHATHS PaBEHCTBA (GUryp.

Hmozoeoe noemopenue. Pewenue 3aoau. (14u)

TPEBOBAHMA K YPOBHIO
MNOAI'OTOBKHU BbIITYCKHHUKOB
B pesynvmame usyuenus mamemamuku y4eHUK 00J104CeH

3HATH/IIOHUMATH

° CYHICCTBO MOHATHA MAaTCMATUYCCKOI'0 JOKAa3aTCIIbCTBA; IPUMCPBI JOKA3aTCIILCTB,

. CYIIECTBO MOHATHS aJlTOPUTMA; IPUMEPHI AITOPUTMOB;

. KaK MCIIOJIb3YIOTCSI MaTeMaTH4ecKue (GopMyiibl, ypaBHEHHUS U HEPABEHCTBA; MPUMEPHI UX MPUMEHEHUS Ul PEICHUs] MaTeMaTHUYEeCKUX U MPAKTUYECKHX 3a-
Aad;

° KaK MaTCMAaTHUYCCKU OIMMPCACIICHHBIC q)YHKI_[I/II/I MOT'YT OIMKUCBIBATH PCAJIBHBIC 3aBUCUMOCTH; NIPUBOAUTH MPUMCEPBI TAKOT'O OITMCAHU;

. KaK MOTPeOHOCTH MPAKTUKU MPUBEIIN MAaTEMAaTUYECKYIO HAYKy K HEOOXOIMMOCTH PACIIUPEHUSI TOHATHS YnCa;

. BEPOSITHOCTHBIN XapaKTEp MHOTUX 3aKOHOMEPHOCTEH OKPYKAIOLIEro MUpPa; MPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;

. KakuM 00pa3oM reoMeTpHsi BO3HUKIIA U3 MPAKTHUECKUX 337134 3eMJIeMEpHs; MPUMEPbl FT€OMETPHUUECKUX OOBEKTOB M YTBEPKACHUM O HHUX, BaXKHBIX IS
MPAKTUKH;

. CMBICJ UJealu3alliy, MO3BOJISIIOIICH perarh 3aaun peaibHOM JeHCTBUTETbHOCTH MAaTeMaTHYECKUMH METOJaMH, IPUMEPhl OMIMOOK, BOZHUKAIOUIUX MPU
nacajin3alnuu,
T'EOMETPUA
yMeTh

. MOJIb30BATHCS A3BIKOM T€OMETPUU AJIs1 OMIMCAHUS MTPEIMETOB OKPY’KAIOIIEro MUPA;

. pacrno3HaBaTh reOMETpUIECKHe (PUTYpHI, pa3HuaTh UX B3aHMHOE PACIIOJIOKECHHUE;

. n300pakaTh reoMeTpruIeckue GUTyphI; BBITIOIHATD YEPTEKHU 110 YCIOBHUIO 3a7a4; OCYIIECTBISITh IpeoOdpa3oBanus Guryp;

. pacrmo3HaBaTh Ha YepTekax, MOJENSIX U B OKpYKaro1ieid 00CTaHOBKE OCHOBHBIC TPOCTPAHCTBEHHBIC TeJa, N300paxaTh HX;

. B IIPOCTEHININX CITydasix CTPOUTH CEYCHHSI U Pa3BEPTKU MPOCTPAHCTBEHHBIX TET;

o HPOBOJUTE OIl€PALlMU HAJl BEKTOPAMH, BEIYUCIIATE JIUHY U KOOPAUHATEL BEKTOPA, YIOJI MEXKIY BEKTOPaMHU;

o BBIYHCIIATh 3HAYCHUS T€OMETPUUCCKUX BEIUMYHH (JJTMH, YIJIOB, IUIOMIA/IeH, 00BEMORB), B TOM umciie: s yrioB oT 0 1o 180° onpenensTh 3HaU€HUS TPUTOHO-

METpPUYECKUX (YHKIMU 10 3aJaHHBIM 3HAYEHUSAM YIJIOB; HAXOJUTh 3HAUEHUS TPUTOHOMETPUUYECKHX (PYHKIMI 1O 3HAUEHHUIO OJHOW M3 HUX, HAXOAUThH CTO-
POHBI, YIJbl U IUIOIIAN TPEYTONbHUKOB, JJIMHBI JIOMaHbIX, YT OKPYXHOCTH, IUIOLIAEeH OCHOBHBIX I€OMETpUYECKUX (UTYyp U (PUIyp, COCTABICHHBIX U3
HUX;

. pelaTh reoMeTpUIecKue 3a/1aui, ONUPasiCh HAa U3y4YEHHbIE CBOMCTBA (PUI'YP M OTHOIIEHUH MEXJy HUMH, IPUMEHSISI JONOJHUTEIbHbBIE IOCTPOCHHUS, anreo-
panyecKuii ¥ TPUrOHOMETPUYECKUHN arrapar, Ueu CUMMETPUH;



MIPOBOJIUTD JTIOKA3aTEIIbHBIC PACCYKICHUS TIPU PEIICHUH 3a/1a4, UCIIOJIb3YsI H3BECTHBIC TEOPEMBI, OOHAPYKHUBAsi BOZMOXXHOCTH JIJISI UX MCIIOJb30BaHUS;
pemars npocTerime IIaHUMETPUIECKUE 3a]Ja4l B IPOCTPAHCTBE;

HCMO0JIb30BATH NPUOOPEeTeHHbIE 3HAHUS M YMEHUsI B MPAKTUYECKOM 1esTeIbHOCTH U NMOBCEHEBHOM KU3HU IS

ONMCAaHUs PEAIBHBIX CUTYallUl HA A3BIKE TEOMETPUU;

pacyeToB, BKIIOYAIOIINX MTPOCTEUIITHE TPUTOHOMETPUUIECKUE (POPMYITHI;

peH_IeHI/ISI FGOMeTpI/I‘IeCKI/IX 3a4a4 C UCITOJIb30BAHUEM TpI/IFOHOMeTpI/II/I

perieHusl MPaKTUUECKUX 3ajad, CBSI3aHHBIX C HAXOXXJIECHHWEM T€OMETPHUYECKHX BEIMYHMH (HMCIIOJB3YS MPH HEOOXOIUMOCTH CIPABOYHUKH W TEXHUYECKHE
CpeJICTBA);

MMOCTPOCHUM T€OMETPUUSCKIUMHU HHCTPYMEHTAaMHU (JTMHEHKA, YTOJIbHUK, [IUPKYITh, TPAHCIIOPTHD).

OcHoBHas JuTEparypa.

Yueonuk: ['eomerpus, 7-9: yueb. mis obmeodpasonar. yupexaenuii / [JI.C. AranacsH, B.®. byry3os, C.b. Kagomues u np.] — 16-e uzn. — M. : [Ipocsenienue,
2011r. — 384 c. : mn. — ISBN 5-09-014901-1.

JlomoJHUTeIbHAS JIUTepaTypa.

1.
2.

3.

I'eometpus. Tectol. 7-9 ki AnteiHoB [1L.U..: Yuebno-meron. mocodue. — 3-¢ u3a. — M. : Ipoda, 1999. — 112 c. : un. — ISBN 5-7107-2530-7.
JunakTuueckue matepuansl mo reomerpuun s 9 knacca ['yceB B.A., Menaauk A.W. — 4-e uzn. — M. : IIpocsemienne, 1995. — 80 c. : uin. — ISBN 5-09-
006581-0.

Junaktuyeckue marepuansl mo reomerpuun g 9 knacca. 3uB b.I'., Meitnep B.M.— 4-e uzn. — M. : [IpocBemenue, 1998. — 128 c. : un. — ISBN 5-09-
008443-2

[Toypounsie pa3paboTku mo reomerpuu: 9 kmacc. ['aBpumoa H.®@.— M.: BAKO, 2007. — 320 c. — (B nmomonrs yuuteno). ISBN 978-5-94665-564-
CamocrodaTenbHble 1 KOHTPOJIbHBIE paboThl 1o anredpe u reomerpun st 7 knacca.Epmosa A.IL., I'omoGoponsko B.B., Epmoa A.C. — M. : Ninekca,
XapbkoB: ['mmuazus, 2003,— 96 c. : wi. — ISBN 5-89237-014-3

TecToBbIe 3a1anusl 10 reoMeTprur. 9 Kimacc: yaeOHo-meTonuueckoe nocoobue. 3sasuy JI.M. / JI.LU. 3BaBuy, E.B. Ilotockyes. — [poda, 2006. — 253, [3] c.:
ni. ISBN 5-7107-9758-8.

VYrpaxHeHus 10 TUITAHUMETPUH Ha TOTOBBIX yeprexax: [Tocodue mist yuurens.CaBpacoBa C.M., fActpedunenxuii [.A. — M. : IIpocBemenne, 1987. — 112 c.
: UL

Tectrl. 'eoMmeTpus 9 kmacc. BapuaHThl U OTBETHI IIEHTPAIM30BAaHHOTO (MTOTOBOr0) TecTupoBanus. — M. : Lleatp TectupoBanuss MO P®, 2003. ISBN 5-
94635-145-1

Kanennapuo-remarudeckoe mianuposanue Ha 2018-2019 yueonniii roa. Kiace: 9



Ne Tema ypoka Koa-Bo Hara DJIeMEHTBI CO/IePKAHUS TpeboBanus Kk ypoBHIO noa- | domamHee
yp 4acos TOTOBKH 3ajaHue
OK o0yyaromuxcs (pe3yabTar)
a
I'nasa 9 «Bexmopuwr) (8u)
1 | IlonsTue BekTopa. PaBeHCTBO BEKTOPOB. 1 BEKTOp, JJIMHA BEKTOpa, paBEH- | 3HaTh — ONpelesieHUe BekTopa | m. 76-78
OTkJ1abIBaHUE BEKTOpA OT IAHHOW TOUKH. CTBO BEKTOPOB, KOJUUIMHEAPHBIE | U PaBHBIX BEKTOPOB No741,743,7
BEKTOpa YMerp — obo3HayaTh u n300- | 47
pakaThb BEKTOPBI, M300pakaTh
BEKTOD, PaBHBIN JaHHOMY
2 | Cymma aBYyX BEKTOPOB. 3aKOHBI CII0KEHHUS 1 CIIO)KEHME BEKTOPOB, 3aKOHBI | 3HaThb — 3aKOHBl CJIOXEHHMs, | 1. 79,80
BEKTOPOB. CIIOKE€HUS, TPABWIO TPEYrojib- | ONpPEAEIEeHUEe CYMMBbI, MpaBu- | No753,
HUKa, MPaBUJIO MapajiesiorpaM- | Jla, TPeyrojibHUKa U mapaiie- | 762(6,B),
Ma JorpaMmma 764(a)
YMeTb — CTPOUTH BEKTOP, PaB-
HBIH CyMM€ JBYX BEKTOPOB,
UCIIOJIb3YS MpPaBUiIa TPEYroJib-
HUKa W TapaienorpaMmma,
(dbopMynHMpoBaTh 3aKOHBI CIIO-
KEHUS
3 | CyMMa HECKOJIBKMX BEKTOPOB. 1 [IPaBUJI0O MHOTOYTI'OJIbHUKA 3HaTh - MOHATHE CYyMMBI ABYX | 1. 81
u 0oJiee BEKTOPOB Ne760,761,7
65
4 | BeruntaHue BEKTOPOB. 1 Pa3HOCTh JBYX BEKTOPOB, MpO- | 3HaTh — TIOHATHE PA3HOCTHU | M. 82
THUBOIIOJIOKHBIN BEKTOP JByX BEKTOpOB, IpoTuBomo- | Ne757,762(
JI0O’)KHOTO BEKTOpPa n)763(a,r)
YMeTb — CTPOUTH BEKTOP, PaB-
HBI Pa3HOCTH JBYX BEKTOPOB,
pa3IMYHBIMU CIIOCOOAMU
5 | IIpousBenenune BeKTOpa Ha YUCIIO. 1 YMHOK€HHE BEKTOpa Ha 4YHUCJIO, | 3HaTh — OMNpPEACICHuE YMHO- | M. 83
CBOKCTBA YMHOXEHHUS JKEHHMSI BEKTOpa Ha yucio, | Ne775,
CBOMCTBa 781(06,B),
Ymers — QopmupoBath cBOH- | 776(a,B)

CTBa, CTPOUTH BEKTOp, PABHBIN
MPOU3BEJICHUIO BEKTOpa Ha




YHCIIO, MCIONb3ys Ompesese-
HUE

6 | [IpousBenenune BeKTOpa Ha YUCIIO. CBOMCTBA YMHOKE€HHMSI BEKTOpa | YMETh — IPUMEHSATH 3aJlauu Ha | M. 83
Ha YnCII0 IPUMEHEHHUE CBOMCTB yMHO- | Ne782,
JKEHUS BEKTOpPA Ha YUCIIO 784(a,0),87
7
7 | IlpumeHeHne BEKTOPOB K PELICHUIO 3a/1a4. 3aladyd Ha NPUMEHEHUE BEKTO- | YMETh - pellaTh reoMerpuue- | m. 84
poB CKMe 3amauyd Ha BbIpaxkeHue | Ne789,790,8
BEKTOpa 4epe3 JaHHble BEKTO- | 05
pa, UCHONB3ysl MpaBWia CIIO-
JKEHUS, BBIYUTAHUS U YMHOXKeE-
HUE BEKTOpa Ha YUCIIO
8 | Cpennss nuHUA TpaleLuuu. MOHATHE CPEIHEN JMHUM Tpane- | 3HaTh — ONpeesieHue cpeaHen | 1m. 85
UM, TEOpEMA O CPEIHEUW JMHUU | JIMHUU Tpaneuuu Ne793,794,7
Tparneuuu YMerp — pemarh 3amauud ¢ | 98
NPUMEHEHUEM  TEOpPEeMBbl O
CpeIHeN JIMHUM Tpaneuuu
I'naea 10 «Memoo xoopounam) (10u)
9 | PaznoxeHue BeKTOpa MO ABYM HEKOJUIUHE- KOOpPJMHATBHI BEKTOpa, [JMHA | 3HaTh — JIEMMY O KOJUIMHEap- | m. 86
apHBIM BEKTOPAM. BEKTOpa, TEOPEMa O Pa3I0OKEHUU | HBIX BEeKTOpax U Teopemy o | Ne9ll(B,r),
BEKTOpa IO JIBYM HEKOJIIMHEap- | pa3JIoKEHUH BeKTOpa Mo aByM | 916(B,r),91
HBIM BEKTOpam HEKOJUIMHEAPHBIM BEKTOpaM 5
YMerp — paboTaTh ¢ BEKTOpa-
MU C 33JJaHHBIMM KOOpIHMHAaTa-
MU
10 | KoopaunaTs! BekTOpA. KOOpJAWHATBl BEKTOpa, NpaBuia | 3HaTb — IOHATHE KOOpAuHAT | 1. 87
JNEWCTBUSA HAJ BEKTOpAMH C 3a- | BEKTOpa, KOOpaAuHAT cyMMbl U | Ne919,920,
JAHHBIMHU KOOPIMHATaMHU pa3HOCTH BEKTOpOB, mpousse- | 921(0,B)
JICHUE BEKTOpa Ha YUCIIO
11 | KoopauHatel BEKTOpAa. JEUCTBUSA HAJI BEKTOPAMU 3HaTh — OMNpe/AesieHUe CyMMBI, | . 87
pa3HOCTH BEKTOPOB, TpomusBe- | Ne926(06,r),
JIEHUE BEKTOpa Ha YHCIIO 930,931

YMeTp — pemaTth NpoCTEUIne




T€OMETPUUYECKHE 3aJ1a4l METO-
JIOM KOOpJUHAT

12 | CBs3b MEX1y KOOPJMHATAMHU BEKTOPA U KO- KOOPJAMHATBHI BEKTOpPa, KOOpAH- | 3HaTh — (OPMYJIbl KOOpIWHAT | 1. 88
OpAMHATaMM €ro Hayaja ¥ KOHIIA. HaThl CEPEIMHBI OTPE3Ka BEKTOpa uepe3 KoopauHatsl | Ne935,937,
€ro KOHIIa W Hayvasa, koopau- | 940
HaT CEpEIMHBI OTPE3Ka
YMeTh — pemars reomeTpuye-
CKHE 3aJaudl C IPUMEHEHUEM
JTAHHBIX (hopmyn
13 | Ilpocreiitue 3aa4u B KOOpIMHATAX. JUIMHA BEKTOpa, paccrosHue | 3HaTh — OpMyIbl JAIUHA BEK- | 1. 89
MEXKY JBYMSI TOUKaMU TOpa, paccTosiHue Mexay ABy- | Ne932.935,
Msl TOUKaMU 936
YMeTh — pemars reomeTpuye-
CKHE€ 3aJaud C IPUMEHEHUEM
JTAHHBIX (hopmyn
14 | YpaBHEeHME TUHUY HA IIJIOCKOCTH. Y paBHe- YPaBHEHUE OKPYKHOCTHU 3HaTh — ypaBHEHUE OKpYxkHO- | 1. 90,91
HUE OKPYKHOCTH. CTH Ne941,959,
YMerp — pemats 3amauud Ha | 970
orpeziefieHue KOOPAWHAT IIeH-
Tpa OKPY>KHOCTH U €r0 pajauy-
ca Mo 3aJaHHOMY YpaBHEHUIO
OKPYXHOCTH, COCTaBIIATh
ypaBHEHUE OKPYXHOCTH, 3Has
KOOpAMHATBl LIEHTPA U TOYKU
OKPYXHOCTH
15 | YpaBHEeHuE npsAMOii. yYpaBHEHUE IIPSIMOI 3HaTh — ypaBHEHHE MPSMOU m. 92
YMeTh — cocTaBisITh ypaBHe- | Ne972(a,0),
HUE NpsAMON 1o KoopauHaraM | 974(a),979
JIByX €€ TOYEeK
16 | YpaBHEHHE OKPYKHOCTU U TIPSIMOMN YpaBHEHHE OKPYKHOCTH W Mps- | 3HaTh — ypaBHEHUE OKPYKHO- | 1. 91,92
Mo CTU U MPSIMO Ne980,985,9
YMmers — u300paxarb OKpyx- | 86

HOCTb M IIpsAMBIE, 3aJaHHBIC
YpaBHEHUsIMM, peuarb Ipo-




CTelIlne 3aa4d B KOOpJHHA-
Tax

17

Pewenue 3a0au no meme: Bexmopwi. Me-
Moo KOOPpOUHAM.

3a/1auyd M0 TeME «METOJ KOOp-
IUHATY

3HaTh — TMpaBWia JEUCTBUMI
HaJl BEKTOpaMU C 3aJaHHBIMHU
KoopAuHaTaMH, (PopMynbl Ko-
OpJIMHAT BEKTOpa 4epe3 KOop-
TUHATHl €ro Hayala U KOHIIA,
KOOPJIMHATBI CEPEeIUHBI OTPE3-
Ka, Gopmyiy IUIMHBI BEKTOpa
10 €ro KoopauHaram, hopmyy
HAXOXJICHUS PACCTOSTHUS MEX-
Iy ABYMSI TOYKaMU 4Yepe3 HUX
KOOpJMHATHI, ypaBHEHUE
OKPYKHOCTH U MPSAMOI

YMeTh — pemaTth NpoCTEeUIne
reOMETPUUYECKHE 3aJayll , OC-
HOBBIBASACh Ha JaHHbBIE QOpPMY-
JIBI

. 86-92
Ne990,993.9
95

18

KonTpoasnas padora Nel « BekTopsl.
Metox KOOpaAuHATY.

peleHue 3aaad no teme Bekro-
pbl. MeToa kooparHaT

YMeTp — pemaTh NpoCTeUIne
3a/1aud  METOJIOM KOOpJMHAT,
BBIUUCIATh UIMHY U KOOPAH-
HaTbl BEKTOpa, YIroll MEXIy
BEKTOpaMHU

19

AHanm3 KOHTPOJIbHON pabOThI

aHAJIN3 THIIMYHBIX OIIMOOK

3ajJadnd IS
JIOMAIITHETO
3aJlaHus W3
BapUaHTOB

TECTOB
I'MA

I'nasa 11 «Coomnouienue meixicoy cmoponamu u yzinamu mpeyzoavhuxkay (12uq)

20

Cunyc, KOCUHYC, TaHTreHC yriia. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO.

CHUHYC, KOCHHYC, TaHT€HC, OC-
HOBHOE  TPHUTOHOMETPHUYECKOE

3HaTh — OMpPEACNICHUs CUHYCA,
0
KOCHHYca, TaHreHca yriaos 0

. 93-95
Nel011,101




TOXKIECTBO o 1800, dbopmybl A1 BEIYHC- | 4,
JeHUs KOOpIWHAT TOYkH, oc- | 1015(6,r)
HOBHOE TPUTOHOMETPHUECKOE
TOKJIECTBO
YMeTp — NpUMEHSTb TOXKIe-
CTBO TpU pEIICHHH 3aJa4 Ha
HaXO0XJEHUE OJHOM TPUTOHO-
METpUYECKOM (YHKIHMU uepes
APYTYIO
21 | Cunyc, kocunyc, Taurenc. OCHOBHOE TpHU- dbopMyInbl TIpUBEACHUS, CUHYC, | 3HaTh — (QOPMYITy OCHOBHOTO | I. 93-95
TOHOMETPUYECKOE TOKIECTBO. KOCHUHYC, TaHT€HC YIJIOB 0° no TpuroHoMmerpudeckoro toxzue- | Nel013(6,8)
180° CTBa, mpocreiimue (opmynsl |,
MIPUBEICHUS 1017(a,B),
VYwMmetsb — onpenensats 3HaueHus | 1019(a,B)
TPUTOHOMETPUYECCKUN  (YHK-
IUNA ISl YTJIOB 0° 1o 180° o
3aJaHHBIM 3HAYEHUSIM YTJIOB,
HAXOJUTh 3HAYEHUS TPUTOHO-
METPUYECKUX  (QYHKIUHA 110
3HAYEHUIO OJHOM U3 HUX
22 | TeopeMa o mIoIIaAN TPEYTOJIbHUKA. dbopMynel, BBIpaXawIIHe IUI0- | 3HAaTh - (opmyny T1Iomany | m. 96
maab TPEYrojJbHUKA 4epe3 ABE | TPEyrojbHUKa Nel018(6),
CTOPOHBI U YTOJI MEXTY HUMHU YMerp — nokaseiBaTh Teopemy | 1020(0,B),
0 IUIOIIAaM  TpeyrojbHuka, | 1023
pemath 3aJa4yd Ha BbIUKCIE-
HUE TUIOIIAN TPEYTrOoIbHUKA
23 | TeopeMa CUHYCOB. TeopeMa CHUHYCOB, NMpPUMEHEHHE | 3HaTh — (OPMYIUPOBKY Teo- | m. 97
TEOPEMBI I BBIYUCIICHUS DJIe- | PEMbI CUHYCOB Nel019,
MEHTOB TPEYTOJIbHUKA YMerp - mpoBoauTh jgokasza- | 1025(r,m),
TENbCTBO TeopeMbl U mnpume- | 1026
HATH €€ JUIs pelIeHus 3a/1a4
24 | TeopeMa KOCUHYCOB. TeopeMa KOCHUHYCOB, TpHUMEHe- | 3HaTh — (QOpMYIHpPOBKY Teo- | 1. 98
HUE TEOPEMBI ISl BBIYUCICHUS | pEMbl KOCHHYCOB Ne1024(0),
3JIEMEHTOB TPEYTOJIbHUKA YMmerp - mpoBoauTh aokasa- | 1032,1033

TCJIIBCTBO TCOPEMEBI U IIPHUME-




HATDH € JUIs penieHus 3a/1a4

25 | Pewenue 3a0au « CoomHouweHUus mMexrcoy 3a/1aud Ha NpPUMEHEHUE TeOopeM | 3HATh — OCHOBHBIEC BUJIbI 337a4 | I1. 98
CMOPOHAMU U Y2NlAMU MPEY2OTbHUKAY CHHYCa U KOCUHYyCa Ymets — npumenatb Teopemsl | Nel1(028,
CHUHYCOB M KOCHHYCOB, BbIloJ- | 1030,1057
HATh YEpTEX MO YCJIOBHIO 3a-
Jaqu
26 | Pemenue TpeyroabHUKOB. pElIeHHE TPEYroJbHUKA 3HaTh — CHOCOOBI perreHus | 1. 99
TPEYrOJIbHUKOB Nel034,
VYmets — pemath TpeyrosbHu- | 1035,1036
KM IO JBYyM CTOPOHAM U YIIIy
MEXIy HHUMH, 10 CTOPOHE U
IpUWIECKAIEH K HEH yriam 10
TPEM CTOpPOHAM
27 | Pemenue TpeyronbHUKOB. M3MepuTenbHbIE METOJl pelIeHUs 3ajad, CBs3aH- | 3HaTb — METOoAbl mpoBeacHus | 1. 99,100
paboTsl HBIX C HM3MEPHUTEIBHBIMH Palo0- | H3MEPUTENBHBIX PabOT Nel037,
TaMHu VYMers — BeIMONHATH uepTex | 1060(r),
Mo ycIOBUIO 3amauu, mpume- | 1061(0)
HATb TEOPEMBI CUHYCOB U KO-
CUHYCOB IPU BBITIOJHEHUHU HU3-
MEPUTENBLHBIX paboOT
28 | Yron mexnay Bektopamu. CkanaspHOE Mpo- MOHSATHE yIJIa MEXAY BEKTOpa- | 3HaTh — MOHATHE yriaa Mmexay | m. 101,102
U3BEICHUE BEKTOPOB. MH, CKaJSIpHOTO MPOM3BEACHUS | BEKTOpaMu, ompenesneHue cka- | Nel039(s),
BEKTOPOB M €r0 CBOWCTB, CKa- | JIApHOTO mpou3BeacHus BekTo- | 1040(0),
JIIPHBINM KBaJpaT BEKTOpa poB, ycioBue neprneHaukyisp- | 1042(a,)
HOCTU HEHYJIEBBIX BEKTOPOB
YMmerb — wu300paxarb yroi
MEX1y BEKTOPAMHU, BBHIYHCIISATH
CKaJISIpHOE NPOU3BEACHHUE BEK-
TOpPOB
29 | CkansipHO€ MPOU3BE/IEHUE BEKTOPOB B KO- MOHSATUE CKAaJSIPHOTO MPOM3Be- | 3HATh — TeopeMy O cKaisipHoM | 1. 103,104
OpIMHaTaxX. JICHUsI BEKTOPOB B KOOpJMHATAX | MPOU3BEACHUU NIBYX BEKTOpoB | Nol(044(a),

U €ro CBOMCTBa

U €€ CIJIEICTBUE
YMeTh — J0Ka3bIBaTh JaHHYIO
TEOPEMY,  HAXOOUTH  YIUIBI

1074(a),105
1




MEX/1y BEKTOpaMH, HCIOIb3Ys
GopMyily CKaJsIpHOTO TPOU3-
BE/ICHHS B KOOPAMHATAX

30 | Pewenue 3a0au no meme.: « Coomunowenue | 1 3aJjauu Ha TPUMEHEHue TeopeM | 3HaThb — (HOpMyIHpPOBKU Teo- | m. 93-104
MedHcOy CMOPOHAMU U YeNlaMU MPey2oibHU- CHHYCOB M KOCHUHYCOB M CKa- | peMbl CHHYCOB, Teopembl KO- | Ne1049,
ka. Cxansapuoe npouszgedeHue 6eKmoposy. JISIPHOTO TMPOU3BEACHUS BEKTO- | CHHYCOB, TeopeMbl o Haxox- | 1050,1059
poB JNEHUH TJIOAAH TPEYrOJbHU-
Ka, OIIPENEIEHUE CKaJIIpPHOIO
npousBeneHus M (popmyny B
KOOpAMHATaX
YMeTh — pemaTth NpoCTeuIne
IUIAHUMETPUYECKHE 3a]1a4H
31 | KonutpoabHasi padora Ne2 «CooTHomie- 1 peweHne 3amad no teme «Co- | YMeTh — peliatb reoMeTpHuye-
HUE MEXy CTOPOHAMM U yIJIaMH TPEYroJib- omHoweHue medxHcoy CmopoHamy | CKUe 3ajadn ¢ UCIOJIb30BaHU-
Huka. CkalsipHOE POU3BE/IEHUE BEKTO- u yenamu mpeyeonvuuxka. Cka- | eM TPUTOHOMETPHUH
pOB». JIAIPHOE  NpoussedeHue 6eKmo-
DO8y.

32 | AHanu3 KOHTPOJILHOM pabOThI 1 aHaJINU3 TUIIMYHBIX OLINOOK 3aga49d s
JIOMaITHero
3alaHus U3
BapHaHTOB
TECTOB
'MA

I'nasa 12 «/[nuna oxkpysrcnocmu u niowads kpyza» (11u)

33 | IIpaBWIIbHBII MHOTOYTOJIBHUK. 1 MOHATHE NPABWJIBHOIO MHOIO- | 3HaTh — ompeaeneHue npa- | m. 105

yroipHuKa, (opmyina Ais BbI- | BWIBHOTO  MHOroyrojbHuKa, | Ne1081(a,n)
YUCJICHHS YTJIa TPaBUJIIBLHOTO T- | popMyiy 1isi Beraucienus yr- | 1083(r),
YTrOJIbHUKA Ja IpaBUJIBHOTO N-yrojapHuka | 1084(xm)

YMeTs — BBIBOAMTH (hopMyiy
JUIL BBIYUCIICHMS yIjla IIpa-
BUJIBHOTO II-yTOJIBHUKA U IIPH-
MEHEHHE €€ IpU PEIICHUU 3a-
Jadg




34 | OKpy>XHOCTb, TEOpeMbl 00 OKPYKHOCTH, OmNH- | 3HaTh — (OPMYIUPOBKU Teo- | m. 106,107
ONMCAaHHAas OKOJIO IPaBUIILHOTO MHOIO- CaHHOW OKOJIO MPAaBWIBHOIO | PEM H CIIEICTBUSA U3 HUX Ne1087,108
yroJIbHUKA U BIHMCAHHAS B IPABUIIbHBIN MHOTOYT'OJIbHUKA, U OKPY)XHO- | YMETh MPOBOJIUTH JI0Ka3areib- | 8,
MHOT'OYTOJIbHUK. CTH, BIIMCAHHOH B HETO CTBO TeopeM u cienctsuii u3 | 1089

TEOpEM U MPUMEHATh UX MpHU
pELIeHNH 3a1a4

35 | ®opMyIbl 1151 BBIYACICHUS TTONIAAU TTIpa- (dbopMymbl, CBSI3BIBAOIMIME IUI0- | 3HATH — (GOpMynbl TIomasny, | m. 108
BUJIBHOI'O MHOT'OYTOJIbHUKA, €r0 CTOPOHBI U maab U CTOPOHY MPaBHIBHOIO | CTOPOHBI IpaBUIbHOrO MHOro- | Nel091,109
paanyca BOUCAHHOW OKPYKHOCTH. MHOTOYT'OJIbHUKA C paJuycaMH | YTOJbHHKA, pajuyca BIUCaH- | 3,

BIIMCAaHHOU u ONMCAaHHOW | HOM OKPY>KHOCTH 1094
OKPY>KHOCTH YMeTh — NpUMEHSTh POpMYJIbI
NP PELICHUH 3a/1a4

36 | [locTpoeHne npaBUIbHBIX MHOTOYTOJIbHU- 3a7a4 Ha TOCTPOEHUE Tpa- YMeTh — cTpouTh npaBwibHbIE | 1. 109

KOB. BUJIBHBIX MHOT'OYTI'OJIBHUKOB. MHOTOYrOJIbHUKHA ¢ nomouipto | Ne1092,109
HUPKYJIA U JIUHEHKHU 6,
1097
37 | Pemenue 3agau no teme «IIpaBusibHbIC 3aa4d MO TeMe MpaBUJIbHBIE | YMETh — pemiarh 3agayd Ha | m. 109
MHOTOYTOJIbHUKI) MHOTOYTOJIbHUKH npuMmenenne ¢Gopmynbl g | Nel(095,
BBIYHCIICHHSI TUIONaan, ctopo- | 1098(a,0),
Hbl IIPaBWJIBHOTO MHOroyroiib- | 1099
HUKa W paauyca BIMCAHHOU
OKPYXHOCTHU
38 | JnuHa OKpYKHOCTH. dbopmyna UIMHBI OKPYXHOCTH. | 3HaTh — QGopMynbl JMHB | M. 110

dbopmyna UIMHBI AYTH OKPYX- | OKPYKHOCTH U €€ TyTH Nel101(2,4)

HOCTH YMeTh — NpUMEHSTh QOPMYJIHI | ,
JUISL pEIEHUs 3a]1a4 1108,1110

39 | JInmuHa OKpYKHOCTH. 3amaun Ha nipuMeHeHue Gopmyn | 3Hate — GopMmynbl  UHMHB | 1. 110

JUIMHBl OKPYKHOCTU U JUIMHBI | OKPY?KHOCTH U €€ IyTU Nel106,110
IyTH YMeTh — BBIBOIUTH (HOPMYIIBI | 7,
JUTMHBL OKPY>KHOCTU W JiuHbl | 1109
YT OKPY>KHOCTH, TPUMEHSTH
naHHbIe (GOpMYNIBl IS pere-
HUS 33724
40 | IInomane Kpyra u KpyroBoro ceKTopa dbopmynel  TiomaaM Kpyra u | 3HaTh — GopMynsl Toiomany | m. 111,112




KPYrOBOTO CEKTOpa

Kpyra U KpyroBoro CEKTopa

Nelll4,

YMerp — HaxoauTh Iuiomazns | 1116(a,0),
KpyTa ¥ KpyroBOT'O CEKTOpa 1117(a,B)
41 | Ilnomans Kpyra 1 KpyroBoro cekropa. 3aauu Ha npuMmeHeHue Gopmyn | 3Hath — Gopmyasl momaau | m. 111,112
IJIONaAM Kpyra M KpPYroBOTO | Kpyra U KpyroBoro cekropa Nell21,
CeKTopa YMerp — pemars 3amaun c | 1123,1124
NPUMEHEHHEM JaHHBIX (op-
MY
42 | Pewenue 3a0au no meme. /[MUHA OKPYHCHO- JUTHHA OKPYKHOCTH W IUIOIIA/b | YMETh — UCTOIB30BaTh Mpruod- | m. 110-112
Cmu U nI0Waob Kpyaay. Kpyra peTeHHble 3HAaHUS U yMeHus B | Nell25,
MPAKTUYECKOU TSI TETbHOCTH 1127,1128
43 | KourpoabHas padora Ne3 «/linHa peleHue 3a1a4 Ha MpUMeHeHue | 3HaTh - (OpMyINBl  JUTMHBI
OKPYXKHOCTH U ILTOIAb KPYTay. bopmyn OKPYXHOCTH, IYI'M OKpPYXHO-
CTH, TUIOHIAJN Kpyra U Kpyro-
BOT'O CEKTOpa
YMeThs — pemarb npocTennme
3aJaud  C  HUCIOJIb30BaHHUEM
JAHHBIX (HOopMYyIT
44 | AHanu3 KOHTPOJIBHOU pabOTHI aHAJIN3 TUIIMYHBIX OIINOO0K 3agaund s
JIOMAIIIHETO
3alaHusl U3
BApUAHTOB
TECTOB
'A
TI'nasa 13 «/[eusncenue» (8u)
45 | IlonsiTue NBUKEHUS MOHSATHE OTOOPAKEHUs TIJIOCKO- | 3HATh — MOHATHE OToOpaxeHus | m. 113,114
CTH Ha ceOs M IBMIKCHHUE IJIOCKOCTH Ha ceOst m aBmke- | Nel149(0),
HUS 1148(B)
VYMeTb — BBINOJHATH MOCTPOE-
HUE JIBWKEHUH, OCYIIECTBISATH
npeoOpa3oBaHus GuUryp
46 | IlousTHe NBUKCHUA oceBasi M IIEHTpajbHasi CUMMET- | 3HaTh — OCEBYIO M IeHTpaib- | m. 113,114
pun HYI0 CHMMETPHIO Nel159,116
YMeTs - pacno3HaBarh 1o yep- | 0,




T€XKaM BHUJ CUMMETpuH, ocy- | 1161
IIECTBIATh  MpeoOpa3oBaHHe
buryp ¢ NMOMOIIBIO OCEBOW H
LIEHTPAJIbHOW CUMMETPUHU
47 | IlousTHe NBUKCHUA 1 CBOICTBA IBHKEHUS 3HaTb — CBOMCTBA IBUKCHUA m 113,114
YMeTp - nmpumeHsTh cBoictBa | Nell50,
JBIDKEHUS IpU pertennu 3a1aq | 1152(a),115
3
48 | IlapauienbHbIN EPEHOC 1 IBIWKEHWE (UTYp C TMOMOIIBI0 | 3HaTh — OCHOBHBIE dTambl J0- | 1. 116
MapajuIeIbHOIO IIepeHoca Ka3aTelbCTBa, 4TO napaiensb- | Nell162,116
HBIN MIEPEHOC €CTh IBUKEHUE 4,
YMeTp — npuMmeHATs mnapan- | 1167
JEIbHBIA MEPEHOC TpH pellie-
HUU 3a/1a4
49 | IloBoport 1 MMOBOPOT 3HaTh — omnpeneneHue noBopo- | m. 117
Ta Nel166(6),
YMeTh — JOKa3pIBaTh, 4TO Mmo- | 1168,1170
BOPOT €CThb JIBJKEHHUE, OCY-
HIECTBIISATH TOBOPOT (QUTYD
50 | Pemenue 3amau no teme «JBrm>KeHHE» 1 3aJlaud ¢ IPUMEHEHUEM JIBWXKe- | 3HaTh - ompezaeneHue napai- | m. 116,117
HUS JEIBLHOr0 TepeHoca u noopo- | Nel169,117
Ta 1,
YmMmers — ocymectBiasaTh mna- | 1173
paJUIEIBHBINA NIEPEHOC U IOBO-
poT Guryp
51 | Pemenue 3amad o treme «J[BrmxeHue» 1 3a/1auyd ¢ MPUMEHEHUEM JIBUXKE- | 3HATh — BCE BUJIbI IBMKCHUS m 113-117
HUS YMeTh — BeINONHATH TTocTpoe- | Nel172,
HUE JBWKeHUH ¢ nomompo | 1174(6),118
HUPKYJIA U JIUHEHKHU 3
52 | KonTpoabHas padora Ned4 «J[BrxkeHUE» 1 pelIeHHE TeOMETPUYECKUX 3a7ad | YMETh — pellaTh MPOCTEHIINe
Ha JBUKEHUE TEOMETPUUECKHE 3a/ladll C HC-
M0JIb30BAHUEM JIBH)KEHUS
Akcuomul naranumempuu (2u)
53 | O6 akcHOMAX TITAaHAMETPHH |1 aHAJIM3 TUIIMYHBIX OIIHOOK, | 3HaTh — HeoNpe/ENeHHbIe 110~ | TIPUIIOKE-




aKCMOMATUYECKUM METOJ, CH-

HATUA U CHUCTEMY AKCHUOM KakK

auaNel,2,

CTEMa aKCHOM HEOOXOIUMBIE  YTBEPXKICHMA | pedeparbi-
IPU CO3JJaHUH T€OMETPUH cooO1IeHus
54 | O6 akcuoMax MIaHUMETPUU CUCTEMa aKCHOM 3HaTh — OCHOBHBIE AaKCHUOMBI | TIOBT. II.
mnanumerpun. Mwmers mnpen- | 15,17,
cTaBlieHHE 00 OCHOBHBIX 3Ta- | 19,20,34,52,
Max pa3BUTHS T€OMETPUM 5960,61,63
Hmozoeoe noemopenuu (14u)
55 | [lapannenbHbIe TpsIMbIE MpU3HAKU MapajiebHOCTH | 3HaTh — CBOMCTBA U MpPU3HAKM | MOBT. ['1 3
MPSIMBIX napajieIbHbIX MPSMBIX
YMeTp — pemaTh 3amadd 1o
JTAHHOM TeMe, BBITIOJIHATH Yep-
TEXH 110 YCIOBHIO 33/1a4U
56 | TpeyronbHUKU paBeHCTBO u moAoOue Tpe- | 3HaTh U yMETh — MPUMEHSTH | MOBT.
YrOJIbHUKOB, CYMMa YTJIOB Tpe- | IpU PEIICHUH 3a1ad OCHOBHbIE | [ 2,6,11
YrOJILHUKOB, PaBHOOEIPEHHBIN | COOTHOIIEHUSI MEXIY CTOpO-
TPEYrOJbHUK, MPSIMOYTOJbHBINA | HAMH U yIiaMH TPEYroJbHUKA
TPEYTOJIbHUK
57 | TpeyronbHUKH dopMynBl  BBIpaXaroIiue II0- | 3HaTh M yYMETh — INPHUMEHATH | TOBT.
maab TPEeYroJbHUKA- Yepe3 JIBe | Mpu pemnieHuu 3amad Gopmyinsl | ['12,6,11
CTOPOHBI U YTOJI MEXAY HUMH, | IUIOIIAIA TPEYroJIbHUKA
yepe3 MepUMETp U paguyc BIU-
CaHHOHM OKpYXHOCTH, (hopmyrna
I'epona
58 | OkpyXHOCTb OKpY>KHOCTh M KpYT, Kacarelb- | 3HaTh — (QOpPMYyJbl JJIUHBI | TOBT. ['11 8
Hasi U OKPYXHOCTb, OKPY>KHOCTb | OKPY>KHOCTH M AYTH, IJIOLIAAb
omucaHHasi U BIHCAHHAs B Tpe- | Kpyra U ceKTopa
YTOJIbHUK YMeTs — pemiath reomMeTpuye-
CKHME 3aJaud, OMNHUPasIChb Ha
CBOMCTBAa  KacaTelbHBIX K
OKPY>KHOCTH, TPUMEHSS JI0-
MOJIHUTEJIbHBIE TIOCTPOEHUS
59 | LlenTpanbHble U BIIMCAHHBIE YTIIbI LEHTpaJIbHbIE M BIHMCAHHBIE YI- | YMETh HAaXOIWThb OJUH U3 OT- | MOBT. ['11 8

JBI, OTPE3KH TEePECEKAIONUXCS

pPE3KOB KacaTeNIbHbBIX, IpOBe-




XOpII OKPY)XHOCTH, TEOpeMa O
MPOU3BEICHUU OTPE3KOB Tepe-
CEKAIOIIUXCST XOPT

JNEHHBIX HUX OIHOW TOYKH IO
3aIaHHOMY PaJNyCy OKPY>KHO-
CTH, HAXOJIUTh LEHTpaJbHbIC U
BIIMCAHHBIE YIJIbI O OTHOIIE-
HUIO JYT OKpPY)KHOCTH, Haxo-
JUTh OTPE3KU MEPECEeKAIOIINX-
CSl XOpJ OKPY>KHOCTH, HCIIOJIb-
3ys TEOpEMY O MPOU3BEACHUU
OTPE3KOB  MEepeceKaromnxcs
XopA

60 | YeThlpeXyroJbHUKHU MPSIMOYTOJIBHUK, pOMO, KBaapar, | 3HaTb — BUILI YETHIPEXYTOJIb- | MOBT. [ 11
Tpaneuus HUKOB M MX CBOWCTBa, Gpopmy- | 5,6
JIBI IUTOIAAEH
YMeTb — BBINONHATH YEPTEK
[0 YCJIOBHUIO 33Jayd, pPEIIaTh
IIPOCTEHIINE 3aJa4d II0 TeME
YETBIPEXYTOJIbBHUKH
61 | YerblpexyroiabHUKU. MHOTOyroJIbHUKH YeTBIPEXYTOJbHUK, BIMCAHHBIN | 3HaTh — CBOICTBA CTOPOH ue- | MOBT. I'1
YU ONHCAHHBIM OKOJIO OKPY)KHO- | TBIPEXYTOJbHHUKA, OMUCAHHOTO | 5,8
CTH, IPaBUIbHBIE MHOTOYIOJb- | OKOJIO OKPYKHOCTH, CBOMCTBO
HUKH YIJIOB BIIMCAHHOTO YETBIPEX-
YrOJIbHUKA
YMeTh — pemiatb 3aJa4M, OMU-
pasch Ha CBOWCTBA YETHIPEX-
YTOJIbHUKOB
62 | BexTtopsl. Meto koopanHaT BEKTOp, JJIMHA BEKTOpA, CI0XKE- | YMETh — IIPOBOAUTH Ollepanuu | MoBT. [
HHE BEKTOPOB, CBOMCTBA CJIOKE- | HAQJ, BEKTOpaMH, BBIUUCIATH | 9,10
HUSA JUIMHY ¥ KOOpPAWHATHI BEKTO-
pa. Yrosi Mexxay BEKTOpaMu
63 | BexTopsl. Meto koopanHaT YMHOKEHHE BEKTOpPA Ha YUCIIO U | YMETh — IPOBOAUTH ONEepauuy | MOBT. ['n1
€ro CBOICTBA, KOJUIMHEAPHBIC | HAJ BEKTOPaMH, BBIUUCIATH | 9,10
BEKTOpa JUIMHY ¥ KOOPAWHATHI BEKTO-
pa. Yrosi Mexay BEKTOpaMu
64 | UToroBasi KOHTpoJIbHasi padoTa KOHTPOJb 3HAHUH ¥ yMEHUH, | YMeTh — HCIOIh30BaTh MPHOO-




IMMOJIYUYCHHBIX YHAllIUMUCIA

PETCHHBIC 3HAHUS U YMCHHS B
IIPAKTUYECKOU  J1EATEIbHOCTH
JUISL  PELICHUS MPaKTUYECKUX
3a/1a4, CBA3AHHBIX C HaXOXKJe-
HUEM TE€OMETPUYECKUX BEJIH-
YUH

65 | AHanHu3 KOHTPOJBLHON PaOOTHI aHAJIN3 TUIIMYHBIX OIMINO0K 3agaud I
JIOMAIIHETO
3alaHusl U3
BApUAHTOB
TECTOB
I'A

66 | YpOK-KOHCYJIbTaIUs YMeTh uCnonap30BaTh pedb IS | 3aJaHUE

pEeryJISIUUU IEUCTBUS 6anka A

67 | YpOK-KOHCYJIbTaIUsA YMeTh ucnonab30BaTh pedb AJIst

pEeryJISIIU TEUCTBUS
68 | YpoK-KOHCYJIbTaIUsA YMeTh ucnoab30BaTh pedb AJIst

pEeryJISINU IEVCTBUS




