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IlpeameTHsiit Kypce «I'eomMeTpus»

7-9 Knacc

Pabouas nporpamma




PaGouast mporpamma k yueOHOMY Kypcy «['eomeTpus» Uit 7-9 K1accoB COCTaBIICHA C yUETOM
y4eOHOTO IlaHa W TOJIOBOTO KajeHaapHoro ydeOHoro rpapuxka MKOY 3ATO 3HameHCK
INamuasus Ne 231 u sBnsercs vactbto OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmero oopazopanuss MKOY 3ATO 3namenck ['mmuazus Ne 231.

Pabouas mporpamma pa3paboTaHa Ha OCHOBE CIEAYIONINX JOKYMEHTOB:

l.®enepanpbiii  3akoH oT  29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
denepauum.

2.DenepanbHBIE  TOCYAAPCTBEHHBIM  0Opa3oBaTeNbHBIA  CTAaHAAPT OCHOBHOTO  OOIIETO
o0Opa3oBaHwsI.

3.CanlluH 2.4.2.2821-10 "CaHuTapHO-3MTHIEMHUOJIOTHYCCKAE TPEOOBAHHUS K YCIOBHUSIM H
OpraHu3anuy o0y4eHus B 00111e00pa30BaTENbHbBIX yUPEKICHUAX"

4.ABTOpCKas nporpamma :MatemaTuka: nporpamMmsl : 5 - 9 kiaccsl. ABT. — cocT. A.I'. Mep3isk,

B.b.ITonouckuit, M.C.SIxup,M.: Benrana-I'pag, 2013.

Jns peanuzanuu nmporpaMmsl ucnosibdyercs Y MK
1. Teomerpus: 7,8,9 kiacc: yueOHUK Ui yyamuxcs o0I1eo0pa3oBaTeIbHBIX YUPEKICHHIH/
A.I'. Mep3nsk, B.b. [Tononckuit, M.C. Sxup. — M. :Bentana-I'pad, 2014.
2. Teomerpus: 7,8,9 kiacc: AMJAKTHUECKUE MaTepUalibl: COOPHUK 3aad M KOHTPOJIBHBIX
pabot/ A.I'. Mep3aisk, B.b. [Tononckuit, M.C. SAxup. — M. :Benrana-I"pad, 2014
3. T'eomerpus: 7,8,9 kmacc: meroauueckoe mocooue/ E.B. Bymko, A.I'. Mep3msak, B.b.
[Tononckuit, M.C. Sxup. — M. :Benrana-I'pad, 2014.

IlnanupyemMbie  pe3viabTAThI  OCBOCHHS reoMETpHMH B 7-9 Kjaaccax

[eomerpuyeckne GUIypsI

* BBIYKCIIATH JUTMHY OKPYXXHOCTH, JUTHHY IyTH OKPY>KHOCTH;

* BBIUUCIIATh JUIMHBI JIMHCHHBIX 3J€MEHTOB (HUIyp M HMX YIJbI, UCHONB3YsS (OPMYIbI JTHHBI
OKPY’KHOCTH M JIJTMHBI JyTH OKPY>KHOCTH, (POPMYJIBI TUIOMIAEH GHUryp;

* pemarth 3a7ayd Ha J0Ka3aTeIbCTBO C MCIIOIb30BaHHEM (OPMYJ IIMHBI OKPYXKHOCTH U JUIHHBI
JyTH OKPYKHOCTH, (hOPMYJI TUIOIIazeH BuUryp;

e pemiaTh NPaKTHYECKHWE 3aJayM, CBS3AaHHBIC C HAXOXJICHHEM TI'€OMETPHUCCKUX BEIUYHMH
(MCTIONB3YSI TP HEOOXOAUMOCTH CIIPABOYHUKH M TEXHUYIECKUE CPEICTBA).

Boinycknux nonyuum 603mMoxicHocms HAyuumvCs:

* BBIYMCIIATh IUTOMIaAX (DUTYp, COCTABJIEHHBIX H3 JBYX WM 0ojiee MPSIMOYTOJbHHUKOB,
napajie;IorpaMMOB, TPEYTOJILHUKOB, Kpyra M CEKTOpa;

* BBIYMCIIATh  IUIOIIAAM MHOTOYTOJBHUKOB, HCIIOJNB3YSl OTHOIICHHS PABHOBEIUKOCTH U
PaBHOCOCTABIIEHHOCTH;

* IPUMEHATh anreOpanvdecKuii ¥ TPUTOHOMETPHYECCKHMI ammapaT W WICH JBIDKCHHS IPU
peIICHUHM 3aa4 Ha BHIYMCIICHHUE IIOIIACH MHOTOYTOJIbHUKOB.

KoopauHatel

- Boinycknux nayuumcsi:

- * BBIYKCIIATh JUIMHY OTpE3Ka M0 KOOPAWHATAM €ro KOHIIOB; BBIYHCIIATH KOOPJWHATHI
CepeIMHBI OTPE3Ka,;

- * UCII0JIb30BATh KOOPAWHATHBINA METO/ [Tl M3YYEHHsI CBOMCTB MPSMBIX U OKPY’KHOCTEH.

- Boinycknux nonyuum 603moxicHocms:

- * OBJIAJICTh KOOPMHATHBIM METOIOM PEIICHHS 3a]a4 Ha BBIYHUCIICHHS U I0KAa3aTEIbCTBO

- * IPHOOPECTH OIIBIT MCIIOJIB30BAHMS KOMITBIOTEPHBIX MPOTPaMM JUIsl aHajM3a YaCTHBIX
Clly4aeB B3aUMHOTO PACIIOJIOKCHUS OKPYKHOCTECH U MPSIMBIX;

- * IPHOOPECTH  OMBIT BHIMIOJIHEHUSI MPOEKTOB Ha TeMy «IIpuMEHEHHE KOOPAWHATHOTO
METO/Ia MPH PEIICHUH 3a/1a4 Ha BHIYUCICHUSA M JOKA3aTEIbCTBAY.

- BekTopsl




- Buinycknux nayuumes:

- * ONIEPUPOBATh C BEKTOpPaMH: HAXOAUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJJaHHBIX
F€OMETPUYECKH, HAXOIUTh BEKTOP, PaBHBIN MPOU3BEACHHUIO 3aIaHHOTO BEKTOPa Ha YUCIIO;

- * HAXOJIUTh MJI1 BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMHU: JUIMHY BEKTOpPAa, KOOPAMHATHI
CYMMBI U Pa3HOCTH JIBYX M 0Oojiee BEKTOPOB, KOOPIMHATHI MPOU3BEJACHHS BEKTOpa Ha YHCIIO,
MPUMEHSSI TIPU HEOOXOAMMOCTH COYETaTelIbHbIN, MEPEMECTUTEIbHBIH U paclpeaeTUuTeNbHbIH
3aKOHBI;

- * BBIYHCIIATh CKAIAPHOE MPOU3BEICHHE BEKTOPOB, HAXOIWUTH YroJ MEXIy BEKTOpamH,
YCTaHABIMBATh MEPIEHIUKYISIPHOCTD MPSIMBIX.

- Buvinyckuux nonyuum 603MOMCHOCHb:

- * OBJIAJICTh BEKTOPHBIM METOJIOM JJI PEIICHUS 3a/1a4 Ha BBIUMCIICHUS U JOKA3aTeIbCTBA;
- * MPUOOPECTHU OTBIT BHIMOJIHEHHUS TPOEKTOB.

Copaepxanue yueOHoro npeamera «I'eomerpus»
[Ipocreiimme reomeTpudeckue GUTypsbI

Touka, npsmass. Otpe3ok, ayd. Yroa. Bunabr yrinoB. CMeXHbIE U BEPTUKAIBHBIE YTIIBIL.
buccekrpuca yrina.llepecekaromuecss U napasuieibHble npsAMble. lleprneHauKyIspHbie NpsMbIe.
[Ipu3Hakm mapamwtensHOCTH NpsMbIX. CBOMCTBA NapayUieNbHBIX NpsAMBIX. [leprneHaukynsp u
HAKJIOHHAs K IPSMOM.

MHOFO}/T OJIbHUKH

Tpeyronbuuku. Buapl TpeyronbHukoB. Menuana, OuCCEeKTpuca, BBICOTA, CPEIOHSS JIHHUS
TpeyroiabHuKa. [Ipu3Haku paBeHCTBA TPEYroJbHUKOB. CBOICTBA U MPU3HAKU PAaBHOOEIPEHHOTO
TpeyroiabHuKa. CepelnHHBIN nepneHaAuKyIsp oTpe3ka. Cymma yrioB TpeyroyibHuKa. BHemHue
yriibl TpeyroiabHuka. HepaBeHCTBO TpeyroiabHuka. COOTHOIICHHST MEXAY CTOPOHAMHU U yTiaMu
TpeyronbpHuKa. Teopema [Tudaropa.

[Tonobusie TpeyrompHuku. [lpusHaku nmogoOusi TpeyroibHUKOB. TOUKK mepecedeHus] MeauaH,
OMCCEKTPUC, BBICOT TPEYTOJIbHUKA, CEPEAMHHBIX MEPHEHIUKYJISIPOB CTOPOH TPEYTOJIbHUKA.
CBoiicTBO OuMCCEKTpUCHI TpeyroiabHuka. Teopema ®ameca. MeTpuueckne COOTHOIICHUS B
IIPSIMOYTOJIBHOM  TpeyrosibHUKe. CHHYC, KOCHHYC, TaHI'€HC, KOTaHIE€HC OCTpOro yria
MPSAIMOYTOJIBHOTO TpeyroiapHuka U yriaoB or 0 mo 180. dopmyibl, CBA3BIBAIOIIME CHHYC,
KOCUHYC, TaHI€HC, KOTAHI'€HC OJHOI0 M TOro ke yrya. PemeHue TpeyroibpHukoB. Teopema
CHUHYCOB M T€OpeMa KOCHHYCOB.

YerbipéxyronpHuku.  IlapamnenorpamM. CBoiicTBA M HpHU3HAKW  HapajuielorpaMma.
[IpsmoyronbHUK, poMO, KBajpaT, MX cBoiicTBa M mnpu3Haku. Tpaneuus. CpeaHss JUHUS
Tpaneuuu 1 e€ CBOMCTBA.

MHoroyrojabHuKU. Beimykible MHOTOYroabHuUKH. CyMMa YIJIOB BBIIYKJIOIO MHOTOYTIOJIbHHKA.
IIpaBuiIbHBIE MHOTOYTOJIBHUKH.

OKpy>XKHOCTh U KpyT. ['eomeTpruyeckre nocTpoeHust

OKpYy’>KHOCTb U KpYyr. DJIEMEHThl OKPYKHOCTH WU Kpyra. lleHTpanbHble M BIHMCAHHBIE YIJIBI.
KacarenbHast K OKpYKHOCTH U €€ CBOWCTBA. B3anMHOE pacnosiokeHue NpsMON U OKPYKHOCTH.
OnucanHas ¥ BIOUCaHHAs OKPY)XHOCTH TpPEyroJibHMKAa. BrucaHHble W ONMCaHHBIE
YETBIPEXYTOJIbHUKH, UX CBOMCTBA U NIPU3HAKU. BrincaHHbIe N ONMCaHHBIE MHOTOYTOJIbHUKH.



I'eomeTrpuyeckoe mecto Touek (I'MT). CepenuHHBINA TIEPICHIUKYIISIP OTpe3ka U OMCCEKTpHUCca
yria kak [ MT.

['eomeTpuyeckre MOCTPOCHUS LUPKYJIEM W JUHEWKONW. OCHOBHBIE 3alaud Ha MOCTPOCHHE:
IIOCTPOECHUE YIJIa, PaBHOI'O JAHHOMY, IHOCTPOCHHUE CEPEIMHHOIO IEPIEHIUKYJIApa JaHHOTO
OTpe3Ka, MOCTPOCHUE MPSMOU, MPOXOISIICH Yepe3 JaHHYI0 TOUKY U MEPIECHIUKYISIPHON JaHHON
IpSAMOM, MOCTpOeHHE OMCCEKTPHCHI JaHHOro yria. [locTpoeHune TpeyroibHUKA MO 33JaHHBIM
aneMmentam. Meton I'MT B 3amadax Ha MOCTpOEHUE.

I/I3M€p€HI/I€ reOMCTPHUICCKUX BCININH

Jnuna otpeska. PaccrosiHne Mexay IBYyMs TOYKaMH. PaccTossHME OT TOYKH A0 NPSIMOM.
PaccrosiHue Mexny napanienbHbIMU NPSIMBIMHU.

[TepumeTp MHOTOYTOJIBHUKA.

Jnuna okpyxHocTH. JJinHAa Tyru OKpy>KHOCTH.I'pagycHas Mmepa yria. BenumunHa BIHCaHHOTO
yria.

[TonsTHSA MITOIIAaMM MHOTOYTOBLHUKA. PaBHOBeMKHEe purypsl. HaxokxaeHue miomaay KBajapara,
MPSIMOYTOJIbHUKA, TapajilesiorpaMma, TpeyrojibHuka, Tpaneuun.llonsarue moiomanu Kpyra.
[Tnomans cekropa. OTHOLIEHUE TUIOMACH TTOT0OHBIX (UTYP.

JlexapToBble KOOPAUHATHI Ha MJIOCKOCTH

@opMyna pacCTOSHHMS MEXIAy ABYMs ToukaMu. KoopauHaTel cepelrHBI OTpe3Ka. YpaBHEHHUE
¢burypsl. YpaBHEHHUS OKPY>KHOCTHU U MPSIMOH. YTII0BOH KO((PUIIMEHT NPSMOU.

BekTopst

[Tonsitue BekTopa. Monynb (miuHa) BekTOopa. PaBHBIE BekTOphl. KoyumnHeapHbIE BEKTOPHI.
Koopaunarer BekTopa. CloXKeHHE M BBIYUTAHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
CkansipHoe nmpou3sBe/ieHue BeKTopoB. KocuHyc yriia Mexay 1ByMsl BEKTOPAMHU.

['eomeTpuyeckue npeodpazoBaHUsL

[Tonsitme o mpeoOpazoBanuu ¢urypel. JlBwkenue ¢urypel. Bunmbl aBmwkeHuss (QUTYpHI:
napajuleNbHBI TepeHOC, OceBas CHMMETPHS, IEHTpajbHas CHMMETpHUs, MOBOPOT. PaBHBIE
¢urypsr. l'omoterus. [logobue puryp.

DNEeMEHTHI JIOTUKU

Onpenenenne. Axcuomsl U TeopeMbl. JlokazatenbcTBo. Jl0Ka3aTeabCTBO OT IPOTHUBHOTO.
Teopema, oOpaTtHass naHHOW. HeoOxoaumoe u  J0CTaTOYHOE YCIOBHS. YHoTpeOieHHe
JIOTUYECKUX CBA30K €CIH..., TO ..., TOI/1a U TOJIBKO TOTJA.

['eomeTpus B HCTOPUIECKOM Pa3BUTUU

N3 wucropum reomerpun, «Hawana» EBknupma. Wcropuss mnsitoro mnocrtynata EBkimaa.

Tpuronomerpusi — Hayka 00 W3MEpPEHHMH TpeyroJbHUKOB. [locTpoeHne mnpaBUIBHBIX
MHOTIOYroJpHUKOB. Kak 3apoannace uies KOOpAUHAT.



H.U. Jlo6auesckuii. JI. Ditnep. danec. [Mudarop.
7 xnacc:
1.ITpocreiinue reomeTprueckue GUrypbl U UX CBOMCTBA

IIpocreiimme reomerpuyeckue QUIypbl: mpsiMas, TOYKa, OTPE30K, Jyd, yroia. Ilonsarue
paBeHcTBa reomMeTprueckux (uryp. CpaBHeHHE OTPE3KOB M YIJIOB. MI3MepeHne oTpe3KoB, IHHA
orpe3ka. M3mepenue yrios, rpagycHas mepa yria. CMexXHbIE M BEPTHKAJIBHBIE YIUIBI, UX
cBolicTBa. [lepnenauKyIIsIpHbIE TIPSIMBIE.

OcHOBHas 1eJlb — CHUCTEMAaTU3UPOBATh 3HAHUS YYAIIUXCSA O MPOCTEUIINX T'€OMETPUUYECKUX
¢burypax u ux cBOICTBax; BBECTU MOHATHE PaBEHCTBA (UTYP.

B nanHONM Teme BBOIATCA OCHOBHBIE TI€OMETPUYECKHE ITOHATHUS M CBOMCTBA IMPOCTEUIIHX
reOMEeTPHUYECKUX (UTYp Ha OCHOBE HAIJISIHBIX MPEACTABICHUN y4alluxcs ImyTeM 0O0O0OIIeHUs
OUYEBUIHBIX WJIM M3BECTHBIX M3 Kypca MaTeMaTHKu |—O6 KiaccoB reoMeTpuyeckux (PaxkToB.
[loHATHE aKCMOMBI Ha HAyYaJIbHOM OJTane OOy4YeHUs HE BBOJMTCSA, U CaMU aKCHOMBI He
dbopmynupyroTcs B ABHOM Buje. HeoOxoaumple MCXOJHBIE MOJOXKEHHUS, HA OCHOBE KOTOPBIX
U3y4YalOTCsl CBOMCTBA TIE€OMETPUUYECKUX (Uryp, NpUBOAATCS B ONMUCATENbHON  (opme.
[IpyHIMIIMAaTBPHEIM  MOMEHTOM JAHHOW TEMBI SIBISIETCS BBEJICHUE IIOHATHS PaBEHCTBA
reOMEeTPHUYECKUX (PUIyp Ha OCHOBE HATJISAHOTO MOHATHA HaloxeHus. OnpeneneHHOe BHUMaHUE
JOJDKHO YIENATHCS MPAKTUYECKUM MPUIIOKEHHUSIM T€OMETPUYECKUX TTOHIATHM.

KonTponbubix padot: 1
2. TpeyronbHUKN

Tpeyronbnuk. IlpusHaku paBeHCTBa TpeyrosbHUKOB. Ilepnenmukynap k mpsmoil. Menuansl,
OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA. PaBHOOEAPEHHBIN TPEYTOJbHUK U €T0 CBOWCTBA. 3a/1auu
Ha TIOCTPOEHUE C MIOMOILIBIO HUPKYJISA U JINHEHKH.

OcHoBHas CJIb — BBCCTHU IIOHATHUC TCOPCMBLI; BBIpa6OTaTB YMCHHC OOKa3bIBATb PABCHCTBO
TPCYTOJbHUKOB C TIOMOIIBIO H3YUYCHHBLIX IIPU3HAKOB, BBCCTHU HOBBEIM KJIacc 3aJa4 — Ha
MMOCTPOCHHUC C ITIOMOIIBIO HUPKYJIIA U JIMHCHKH.

[Ipu3Haky paBeHCTBAa TPEYTOJBHUKOB SBIISIOTCS OCHOBHBIM paboO4MM ammapaTtoM BCEro Kypca
reomeTpud. Jloka3aTeabcTBO OOJNBIIEH YacTH TEOpeM Kypca M TaKKe pEelIeHWe MHOTHX 33134
MPOBOAMTCA TIO CIEAYIOIIEH CXeMe: TMOUCK PaBHBIX TPEYroJbHUKOB — OOOCHOBaHHE UX
paBEHCTBAa C IIOMOIIBIO KAaKOro-TO IpU3HAKa — CIJIEJACTBHUS, BBITEKAIOLIUE W3 PaBEHCTBA
TPEeyroJabHUKOB. [I[puMeHeHe NPU3HAKOB paBEHCTBA TPEYTOJILHUKOB IIPU PEILIEHUH 3a7a4 AaeT

BO3MOXXHOCTh ITOCTETIEHHO HAaKAaIlJIMBaTh OMNBIT MPOBEACHUS JOKa3aTeNbHBIX paccykiaeHuil. Ha
HAa4YaJbHOM JTale W3y4eHWsT M NPUMEHEHUS IIPU3HAKOB pABEHCTBA TPEYIOJIbHHUKOB
1eJ1eCO00pa3HO UCMONIB30BaTh 3a/1a41 C TOTOBBIMU YEPTEKAMH.

KonTponbHbIx padot: 1

3. ITapannenpHele mpsimble. CymMMa yIjloB TPEYToJbHUKA

HpI/ISHaKI/I napauie;ibHOCTU MPpAMBIX. Axcuoma MnapaujiC/IbHbIX  IPAMBIX. CBoiicTBa
napajjiCJIbHBIX IPAMBIX.



OcHoBHas Ocjib — BBECTH OJHO U3 BAKHEUIIINX ITOHSATHNA — IMOHSATHE napajyiCJIbHBIX MMPAMBIX;
AaTh IICPBOC NPCACTABIICHUC 00 akcuoMax M aKCHOMaTHYECKOM MCTOAC B I'COMCTpPHUH; BBCCTH
AKCUOMY IMapaUIC/IbHBIX IPAMBIX.

[Ipu3Haku M CBOICTBa MapajuIeTbHBIX NPSMBIX, CBA3aHHBIE C yIJIaMH, OOpa30BaHHBIMU IPH
nepeceyeHnuy  ABYX  MNPSAMBIX  CeKylled  (HakpecT — JeXalluMH,  OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH), IIMPOKO HCIIOJIB3YIOTCA B JAJIbHEHIIEM NpPU U3YYEHHH YEThIPEXYTrOJIbHU-
KOB, IOJJOOHBIX TPEYTOJIBLHUKOB, MIPH PEIICHUH 3a/1a4, a TAK)XKE B KYpCe CTePEOMETPUH.

KonTponbubix padot: 1
4. OKpy>KHOCTh U KpyT. ['eoMeTpuiecKre moCcTpoeHUsI.

Cymma yriioB TpeyronbHHKa. COOTHOLIEHME MEXKIY CTOPOHAMMM YIJIAMH TpPEyTOJIbHHKA.
HepaBenctBo TtpeyronpHuka. lIpAMOYrosbHbIE TpPEyrONbHMKH, WX CBONCTBA M IPU3HAKU
paBeHCTBa. PaccTosiHue OT TOukM 10 npsMOM. PaccTosHue MeXIy mapaieNbHBIMU MPSIMBIMU.
ITocTpoeHne TpeyronbHUKA 110 TPEM JIEMEHTaM.

OcnoBHas LEJIb — paCCMOTPETh HOBBIC UHTCPCCHBIC U BAKHBIC CBOICTBa TPEYTrOJIbHUKOB.

B nmaHHON Teme OKa3bIBA€TCS OJHA M3 BAXKHEUIIMX TEOPEM T'€OMETPUM — TEOpEMA O CyMME
yriaoB TpeyroibHuka. OHa MO3BOJIAET JaTh KJIacCU(UKALMIO TPEYrOJIbHUKOB 110 yIJIaM
(OCTpOYTOJIBHBIN, PSIMOYTOJIbHBIM, TYIIOYTOJIbHBIN), @ TAKKE YCTAHOBUTh HEKOTOPBIE CBOMCTBA
Y TIPU3HAKU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHUKOB.

[lonsiTue paccTosiHMS MEXIy MNapauleIbHBIMU MPSMBIMH BBOJHUTCS Ha OCHOBE JOKa3aHHOM
IIPEIBAPUTEIBHO TEOPEMbl O TOM, YTO BCE TOYKHM KaKJOW M3 ABYX MapaJJICNIBbHBIX HPSIMBIX
paBHOYJAJIEHbl OT JpPYyrod NpsMOM. OTO TOHSATHE WrpaeT BaXXKHYIO pOJib, B YaCTHOCTH
HCIOJIb3YETCS B 3371a4ax Ha IOCTPOEHHUE.

IIpu pemennu 3a1a4 Ha IOCTPOEHUE B 7 KIIacCe CIEAYET OTPAaHUUYUTHCS TOJIBKO BBIIIOJIHEHUEM U
OMHCAaHUEM TOCTPOEHUS HCKOMOM (urypbl. B OTAENbHBIX Cilydasgx MOXHO HPOBECTH YCTHO
aHaJIM3 W JI0Ka3aTelbCTBO, a IEMEHThl MCCIENOBaHMs JOJDKHBI PUCYTCTBOBAThH JIMIIb TOTAA,
KOI'Jla TO OTOBOPEHO YCIIOBUEM 33auHu.

KonTponbHbix padot: 1

5. O6o0mieHne 1 cucTeMaTH3aIys 3HaHUH yJaIuxcst

OcnoBHast nenb. [loBTopuTh, 3akpenuts U 06001UTh OcCHOBHBIE 3Y H, mosyyeHHsle B 7 Kiacce.
KonTponbHbIX padoT: 1

* 8 kyacc:

1. YUeTsIpeXyroJbHUKH

MHOroyrojapH1K, BBITYKJIbIH MHOTOYTOJBHHMK, YEThIpeXyroibHUK. [lapamnenorpamm, ero
cBoiicTBa u npusHaku. Tpaneuus. [IpsmoyronsHuk, poM0O, KBajpar, ux cBoiicta. LleHTpanbHbie

U BIIMCAHHBIC YTJIbIL. Bnucanneie W ommMcaHHbIC YCTBIPCXYTOJIbHUKN OceBas u HCHTpAaJIbHAaA
CUMMCTPUH.



OcHoBHast eJIb — HU3YUYUTHh HanOoJjiee BayKHBIE BU/IbI YCTHIPCXYTOJIbHUKOB — IMapalICIOrpaMm,
MPSIMOYTOJIBHUK, POMO, KBaJpaT, Tpameluio; JaTh MpeicTaBlieHue o (urypax, oOnaaaronux
OCEBOM WJIM LEHTPAIIBHOW CUMMETPHUEH.

HOKEBB.TCJIBCTB& OOJIBIIIMHCTBA TCOpEM I[aHHOfI TCMbI U PCHICHUA MHOTHX 3aJda4y IMPOBOAATCA C
IIOMOIIIBIO MNPHU3HAKOB PABC€HCTBA TPCYIrOJIBbHHUKOB, IIO3TOMY IIOJIC3HO HX IIOBTOPUTH B Hadali€
HU3YUCHUSA TCMBIL.

KontpomabHbIx pabort: 2
2. [Topo6ue TpeyroJbHUKOB

[TogoGubie TpeyrompHUKU. Teopema @aneca. Teopema O TPOMOPIMOHAIBHBIX OTpPE3KaX.
[Mpu3Haku moM00MsT TPEyroibHUKOB. lIpuMeHeHWe MOAOOMS K JOKAa3aTENbCTBY TEOpPEeM U
pemienuto 3agad. CBoOWCTBa MenMaHbl, OMCCEKTPUCHI TPEYTrOJbHHKA, MEPECEKAIOUINXCS XOpI,
KacaTeJIbHOM U CEKYIIEeH

OcHoBHas Ocjib — BBCCTHU IIOHATHC HO,[[O6HLIX TPCYTrOJIbHUKOB; PAaCCMOTPETb IIPU3HAKHU
HOI[O6I/15{ TPCYTOJIbHUKOB U UX ITPUMCHCHMU.

Ormpenenenrue MOJOOHBIX TPEYTOJBHUKOB JIA€TCsS HE HAa OCHOBE MpeoOpa3oBaHus MOAOOUs, a
4yepe3 paBEHCTBO YIIIOB M MPOTIOPIMOHATIBHOCTD CXOACTBEHHBIX CTOPOH.

[IpusHakyu nomoOus TPEYroJbHUKOB JOKAa3bIBAIOTCS C IOMOIIBI0 TEOPEMbl 00 OTHOLICHUH
IJIOIIAJIEH TPEYTOJbHUKOB, UMEIOLIUX 110 PABHOMY YTIIy.

Ha ocnHoBe IIPpU3HAKOB HO,[IO6I/I$I AOKAa3bIBACTCA YTBCPKACHUC O TOYKC IMNCPECCUCHUSA MCAUAH
TPECYTOJbHUKA, a TAKXKE JIBa YTBCPKIACHUA O MPOMOPLHUOHAIBHBIX OTPE3Kax B MPAMOYTOJbHOM
TPCYTOJIbHUKC. I[aeTCSI NpeaACTaBJICHHUE O MCTOAC HOI[06I/IH B 3aJla4ax Ha IIOCTPOCHUC.

KonTponbHbIX padoT: 1
3. Pemenue npsMoyroyibHbIX TPEYTOJIbHUKOB

MeTtpuyeckue COOTHOLIEHUS B MPsAMOYroibHOM TpeyroibHuke. Teopema Iludaropa.
Tpuronomerpuuekue (GYHKIHMH OCTPOrO yria MpsIMOYTOJbHOIO TpEYrojbHUKA. PereHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

OcHOBHasI T1eJTb: BBOJSTCSI AJIEMEHTHI TPUTOHOMETPUU — CHUHYC, KOCHHYC M TaHTEHC OCTPOTO
yria TpPSMOYTOJbHOTO TPEYTOJBHUKA M CBOHCTBA,,,,000000s5000500, BBIPAKAIOIINE METPUUYCCKHE
COOTHOIICHHSI B TIPSIMOYTOJLHOM TPEYTOJbHUKE W COOTHOIICHHUS MEXKIy CTOPOHAMH W
3HAYCHUSIMHU TPUTOHOMETPUYECCKUX (DYHKIIMI B MPSMOYTOJIBHOM TPEYTOJIbHHUKE. 3aITUCh U BBIBOJT
TPUTOHOMETPHUYSCKUX  (OPMYJI, BBIPAKAIOIIMX CBS3b MEXKIY TPHUTOHOMETPHUECKUMU
(GYHKIUSIMA OJTHOTO M TOTO JK€ OCTPOro yria, 3HAYeHHWH CHHYyca, KOCHHyCa, TaHIeHCa H
KoTanreHca miusa yriaoB 30°, 45°, 60°, a Takke BBEJCHHE OCHOBHOTO TPUTOHOMETPHUECKOTO
TOXJIecTBa. [IpuMeHeHrne BCEro M3yuyeHHOro K PEIICHHIO MPSIMOYTOJIbHBIX TPEYTOJbHUKOB U K
pEIICHUIO 3a/1ad.

KonrtpomnbHbix padort: 2

4, MHOFOYI‘ onbHUKU. [I101maan MHOTI'OYT'OJIbHUKa



ITousTus MHOT'OYT'OJIbHUKA, PABHOBCIMKHX MHOTOYTOJIBHUKOB U IIJIOH[aAXM MHOT'OYT'OJIbHUKA.
HJ'IOIHaI[I/I IpsAMOYTOJIBHHKA, IMapaJuIiejiorpaMmma, TpCyroJlbHHUKa, TPaIllCuum.

OcHOBHasl 1leNIb — pacIIUPUTh U YIIyOUTh MONy4YeHHble B 5—O6 KilaccaX NpeICTaBICHUS
y4ammxcs 00 W3MEpPEHWH U BBIYHCICHWH IUIOMIAJEH; BBIBECTH (HOpMYIBI IUIOMIaaen
MPSAIMOYTOJIBHUKA, IMapajuieorpaMMa, TPeyTroiabHUKA, Tparnenuuu. ONnuchIBaTh MHOTOYTOJIBHUK,
€ro DJJIEMEHTHI; BBIMYKJIbIE M HEBBIMYKJIBIE MHOTOYTOJNbHUKH. M300pakaTb W HAaXOIUTh Ha
PUCYHKax MHOTOYTOJIBHUK M €r0 3JIEMEHTbhl; MHOTOYT'OJIbHHMK, BIIMCAHHBIA B OKPYXXHOCTb, U
MHOTOYTOJIbHUK, OMMCAHHBIA OKOJIO OKPY>KHOCTH. BBIBO (hopMyIT /UIsi BRIYHCIICHUS TUTOIIACH
MPSAMOYTOJIbHUKA, MapajyiejorpaMma, TpEyrojJbHHKA, TpAaleluy OCHOBBIBAETCS Ha JBYX
OCHOBHBIX CBOWMCTBaxX IUIOHIAZICH, KOTOpbIE MPUHUMAIOTCS HCXOAS W3  HAIISIAHBIX
MpeJICTaBICHUH, a Takke Ha (opMylie TUIOIAIM KBajapaTra, 000CHOBaHHWE KOTOPOW HE SIBISETCA
o0si3aTebHBIM IS yuarmmxcs. Jloka3aTenbCTBO TEOPEMBI O CyMME YIJIOB BBIMYKJIOTO TI-
YrOJbHUKA, IUIOIIAAU MPSMOYTOJIbHUKA, IUIONAAW TPEYTOJbHUKA M IUIOIIAAU TpaIleluu.
[TpuMmeHeHre U3YEHHBIX OIpeIeTICHHI, TeopeM 1 (POPMYIT K pElICHHIO 3a/1a4.

KontpomabHbix pador: 1

5. IloBTOpenue. Penenue 3amaqd

OcHoBHas 11enb. [ToBTOpUTE, 3aKpenuTh U 0000mKThL OcHOBHBIE 3Y H, morydeHHsie B 8 Kiacce.
KonTponbubix padot: 1

9 kiacc

1. Pemenuie TpeyroabHUKOB

Cunyc, kocuHyc, TaHreHc M koraHreHc yrna ot 0°mo 180°. Teopema kocunycoB. Teopema
CUHYCOB. Pelienue TpeyroibHUKOB. @OpMYJIbI ISl HAXOXKACHUS IJIOIIAAN TPEYrOJIbHHUKA.

OcHoBHas nenb: @opMmynupoBaTh ONpeeNeHNs CHHYCa, KOCUHYCa, TAHICHCA, KOTaHT€HCca yria
oT 0° mo 180°;cBOMCTBO CBS3M IJIMH AUArOHAJIECH U CTOPOH Mapasuiesorpamma. GopmyrpoBaTh
U pa3bsCHATb OCHOBHOE TPUTOHOMETPUYECKOE  TOXKJECTBO. BBIYHCIATH  3HAYCHUE
TPUTOHOMETPUUYECKON  (QyHKIMM yIJla TO 3HAYEHHI0O OJHOM U3  ero  3a/laHHBIX
¢bysakuil. DopMynHpoBaTh U JIOKa3bIBaTh TEOPEMBI: CHHYCOB, KOCHHYCOB, CIEACTBHS U3
TEOpEeMbI KOCHHYCOB U CHHYCOB, O TUIOIIA/Id OTMIMCAHHOTO MHOTOYTOJIbHUKA.

KonTtponbnbix pador: 1

2. IIpaBWIbHBIE MHOTOYTOJIBHUKH

[IpaBuibHBIE MHOTOYTOJIBHUKH U UX CBOWCTBA. JliMHA OKpYyKXHOCTH. [1nomans kpyra.

OcHoBHast nenb:[losicCHATb, YTO Takoe ILEHTP W LEHTPAJIbHBIM Yrojd IPaBHIBHOTO
MHOT'OYTOJIbHUKA, CEKTOp U CerMeHT Kpyra.DopMynMpoBaTh: OIpPEAENEHUE IPaBUIBHOTO
MHOTOYI'OJIbHUKA; CBOMCTBa IPaBWJIBHOIO MHOTOYIOJbHHMKA.3allUChIBaTh U PA3bSCHSTH
(GbopMyIIbI ITMHBI OKPY>KHOCTH, IJIOLIAAN KpyTa.

KonTponbubix padot: 1

3 .JlexapToBBI KOOPAMHATHI HA TJIOCKOCTH



PaccrosiHne Mexmy JAByMs TOYKaMH C 3aJaHHBIMH KoopAauHaTtamu. KoopAawmHaThl cepeauHbI
OTpe3ka. YpaBHEHHE QUIypbl. YpaBHEHHE OKpPYKHOCTH. YpaBHEHHE TPSAMOH. YTIOBOH
KO3 QHUIIMEHT MPSIMOH.

OcHoBHast 1enb : (QOpMyJIUpOBaTH ONpeIeNeHHe ypaBHEHHS (Urypbl, HEOOXOoauMoe W
JOCTaTOYHOE YCIIOBHSI TMAPAJUICTBHOCTH JIBYX MPSMBIX. 3alUCHIBATh W JOKa3bIBaTh (OPMYIIBI
paccTosiHUSL MEXIy JBYMsI TOYKaMH, KOOPIMHAT CEPEeIUHbI OTpe3Ka. BBIBOAWUTH ypaBHEHHE
OKPY)KHOCTH, OOIllee ypaBHEHHE NPSIMOW, YpaBHEHHE MPSMOW C YIIIOBBIM KOA(HUITHEHTOM.
JlokasbIBaTh HEOOXOAMMOE U JOCTATOUYHOE YCIIOBHE MapaUIeIbHOCTU ABYX NPAMBIX [IpruMeHsITH
W3yYEHHBIE ONPEICIICHHS, TEOPEMBI U (POPMYITBI K PEIICHHUIO 3a/1a4.

KonTponbubix padot: 1
4 .BexTopsl

IlonsiTue BeKkTOpa, MOIYJId BEKTOPA, KOJJIMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB, KOOPAWHAT
BEKTOpPa, CYMMBI BEKTOpPOB, Pa3HOCTHM BEKTOPOB, MPOTHUBOIOJIOKHBIX BEKTOPOB, YMHOMXEHUS
BEKTOpPA Ha YHCJIO, CKAJSIPHOTO IIPOU3BEEHUS BEKTOPOB ,lIEPIIEHAUKYIISIPHBIX BEKTOPOB.

OcHoBHas OCJIb: HpI/IMeH}ITL HU3YYCHHBIC OIIPCACIICHUA, TCOPCMBI U (I)OpMyJ'IBI K pCUICHHUIO 3a1a4.
I[OKaSBIBaTB TCOPEMBI: O HAXOXICHUU KOOPAUWHAT BECKTOpPA, O KOOpAWMHATAX CYMMBI U Pa3HOCTHU
BCKTOPOB, 00 YCJIOBUH KOJUIMHCAPHOCTH [JBYX BCKTOPOB, O HaXOXACHHU CKaJIAPHOIO
IMPON3BCACHUA ABYX BEKTOPOB, 00 YCJIOBUH TNEPINCHAUKYJIAPHOCTH. HaXO)II/ITI) KOCHHYC YyTia
MCXKAY ABYMs BCKTOpaMu, KOOPAWHATBI BEKTOpPA.

KonTtponbHbIX padoT: 1
5. l'eomerpuueckue mpeodpa3oBaHUs.

JiBmxenue (nepemenienue) purypsl. [lapannenbHblil nepeHoc, oceBasi CAMMETpUS, HEHTpaIbHAs
CUMMETpUs1, TOBOPOT, TOMOTETHUS, Toaooue Gpuryp.

OcHoBHas 1enb: OpuMmepsl npeoOpa3oBanHus ¢uryp. OmnwucbiBaTh HpeoOpa3oBaHus (uryp:
napajieNbHeI niepeHoc, DopMynupoBaTh: ONpeaeNeHus: ABMKEHHs; PaBHBIX (UTYp; TOYEK,
CUMMETPUYHBIX OTHOCUTEIBHO MPSAMON; TOYEK, CAMMETPUYHBIX OTHOCUTENIBHO TOYKH; (DUTYDBI,
UMEIOIIEeH OCh CHMMETPUH; (PUTYpBI, HIMEIOIIEH EHTP CUMMETPUH; TIOA0OHBIX (DUTYp; CBOWCTBA:
JBYKCHHS, TAPAJUIEIBHOTO MIEPEHOCA, OCEBOM CUMMETPHH, LIEHTPAIbHON CUMMETPHUH, TIOBOPOTA,
roMoTeTuu. I IpuMeHsTh HU3yUyeHHBIE ONpeAENeHUsl, TEOPEMbl U (OpPMYJIbl K PEUICHHIO 3ajad.
KonTtponbHbIX padoT: 1

6.IToBTOpeHmne U cucTemMaTH3anus y9eOHOTo MaTepraa

OcHoBHas nenb: opMynupoBaTh: ONpeAeIeHUs: CUHYCa, KOCUHYCa, TAHI'€HCa, KOTaHIeHCa yria
ot 0° mo 180°;TeopeMbl: CHHYCOB, KOCUHYCOB; OIpPEIEICHNUE NPaBUIBHOIO MHOTOYTOJIBHUKA;
MOAYJISl BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB, KOOPAMHAT BEKTOPA, CYMMBI
BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTUBOIIOJIOKHBIX BEKTOPOB, YMHOXKCHHUSI BEKTOpPAa Ha 4HUCIIO,
CKAJSIPHOTO INPOW3BEICHUS BEKTOPOB; CBOWCTBO CBSI3W JUIMH JHArOHAJIEM W CTOPOH
napajuiejiorpaMma; paBHBIX BEKTOPOB, KOOPAMHAT PAaBHBIX BEKTOPOB, CIIOKEHHUSA BEKTOPOB,
KOOPJIMHAT BEKTOPA CYMMBI M BEKTOPA Pa3HOCTH JBYX BEKTOPOB.

KonTponbubix padoT: 1(utorosast)



TemaTuveckoe MIIAHUPOBAHUE

Ne Paspien xypca 7 knacc | 8 knace 9 kiacc
[Ipocreiimmue reomeTpuueckue (GUTYpbl U HX 12
L. CBOMCTBA.
2 TpeyroabHUKH. 20
[Tapannensuble  npsimpie.  CymMma  yrioB 15
3. TPeyroJbHHKA.
OxpyxHocTh U Kpyr. I'eomerpuueckue 17
4. IIOCTPOEHHS.
5 YeTblpexyroJbHUKU 22
6. [Tono6ue TpeyroapHUKOB 16
7 Pemenue npsaMoyroyibHbIX TPEYTOJbHUKOB 14
MHOroyrojasHHUKH. IInomane 10
8. MHOT'OYT'OJIbHUKOB
9 Pewenne TpeyronbHUKOB 16
10. | 11paBHIIbHBIC MHOrOYTOJIBHUKH 8
11 JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH 11
12. | Bexropsl 12
13 ['eomeTrpuueckue npeodbpazoBanus 13
14 [ToBTOpEHME Kypca reoMeTpuun 4 6 8
Hroro 68 68 68




