PABOYASI IPOT'PAMMA T'eomerpusi / — 9 KJ1accol

HosicHuTebHAA 3anIKCKA.

Pabouast mporpamma paspaboTtaHa B COOTBETCTBUH ¢ [IpumMepHO OCHOBHOM 00pa30BaTeIbLHOM MPOrpaMMoit
OCHOBHOTO obOmiero obOpazoBanus k YMK mo reomerpum JI.C. Aranacsna, B.®D. Byry3oma. 7-9 xiaccel
/CoctaButenb I'.M.MacinakoBa. M.: Bako, 2014.

Onucanue MecTa yueOHOT0 MpeIMeTa B Y4eOHOM ILIaHe.

B yue6nom muiane MBOY 1. Mypmancka COILl Ne 22 Ha n3yueHue reoMeTpuu B 7-9 KjaccaX OTBOIUTCS

68 yacoB U3 pacyera 2 4 B HEJIENIO B TEUCHHE KKIOro roja ooy4yenus, Bcero 204 gaca.

JInuyHOCTHBIE, MeTANIPEAMETHbIE U NIPEeAMETHbIE Pe3yJIbTATHI 0CBOEHHUSI COJIeP:KaHUs Kypca
[Iporpamma obecrieunBaeT JOCTHXKEHHE CIEAYIOIIUX pE3yJIbTaTOB OCBOCHHUA 00pa3oBaTelbHOU
MporpaMMbl OCHOBHOT'O 0011ero o0pa3oBaHus:
JUYHOCHIHDbLE

1) ¢opmupoBaHHE OTBETCTBEHHOTO OTHOILICHHS K YYCHHIO, TOTOBHOCTH W CIHOCOOHOCTH OOYYAroIIUXCs K
CaMOpPa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHUBALIMU K OOYYEHHUIO U IO 3HAHHUIO, BBIOOPY JajbHEHIIero
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKHU B Mupe Mpodeccuii u mpoPecCHOHATBHBIX MPEAIOUYTEHUH, 0CO3HAHHOMY
MOCTPOCHUIO HMHJWBUIYaTbHOM 00pa30BaTENbHON TPAaGKTOPUU C YYETOM YCTOWYMBBIX IO3HABATENbHBIX
HHTEPECOB;

2) dbopMupoBaHHE IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOIIECTBEHHOH MPaKTHKH;

3) dopMupoBaHHEe KOMMYHHKATHBHONH KOMIIETEHTHOCTH B OOINEHHM W COTPYAHUYECTBE CO CBEPCTHUKAMH,
CTapIIMMH W MJIQANIMMHA B 00pa30BaTENIbHOHN, OOIICCTBEHHO IIOJIC3HOW, Y4eOHO-HCCIICI0BATEIBCKOM,
TBOPUECKON U JAPYTruUX BUIAX ACSITEIbHOCTH,

4) yMmeHHe SICHO, TOYHO, I'PaMOTHO H3JIaraTb CBOM MBICIIM B YCTHOW M TMHCHbMEHHON pPEYM, MOHHUMATh CMBICI
MOCTABIIEHHOM 3a/1a4M, BEICTPAUBATh apTryMEHTAIMIO, TPUBOJUTH MPUMEPHI K KOHTPIPUMEPHI;

5) KpUTHYHOCTH MBINUICHUS, YMECHHE pAaCIO3HABaTh JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS, OTINYATH
TUNOTE3Y OT haKTa;

6) KpeaTHBHOCTH MBIIUICHHS, HHUIIMATHBA, HAXOYMBOCTh, AKTHBHOCTD TIPH PEIIICHUU TEOMETPUICCKUX 3a/1aY,

7) yMeHHEe KOHTPOJIMPOBATH MPOIIECC U Pe3y/IbTaT yueOHOU MaTeMaTHIYECKON eATEIbHOCTH;

8) cnocoOHOCTh K AMOIMOHATILHOMY BOCIIPUSTHIO MATEMAaTHIECKUX 00BEKTOB, 33/1a4, PEIICHHUH, PACCyXICHHUH;
Memanpeomemubie:

1) yMeHHE caMOCTOSITEJIbHO IUIAHUPOBATh aJbTEPHATHUBHBIC MYTH JOCTHXKCHHS IeJIel, OCO3HAHHO BHIOMPATH
Hauboee 3 pexTUBHBIE CIOCOOBI pellieH s YIeOHbIX U TTO3HABATENbHBIX 3aa4;

2) yMeHHE OCYIIECTBIATh KOHTPOJIb IO PE3yabTaTy M IO CIOCO0y JCHCTBHS Ha YPOBHE MPOHM3BOJLHOTO
BHUMaHUS U BHOCUTh HEOOXOMMbI€ KOPPEKTUBBI;

3) yMeHHe aJeKBAaTHO OICHUBATh MPABUJIBHOCTh WM OIMHOOYHOCTH BBIMOJIHEHUS Y4eOHOW 3amaum, e
OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PeIleHus;

4) 0CO3HAaHHOE BIIAJICHHE JIOTHYECKUMH JCHCTBUSAMH OIPEICICHUS TMOHATHH, OOOOIICHUS, YCTAHOBJICHHS
aHaJIOTUM, KIacCH(PHUKAIMH Ha OCHOBE CAMOCTOSITENILHOTO BhIOOpa OCHOBAaHUN M KPUTEPHUEB, YCTAHOBICHUS
POIOBUIOBBIX CBSI3EH;

5) yMmeHHe yCTaHaBIMBATh MPHYUHHO-CIICACTBECHHBIC CBSA3H, CTPOMTD JIOTMYECKOE PACCYXICHHE, YMO3aKIIOUCHHE
(MHAYKTHUBHOE,

JeNYKTUBHOE U 110 aHAJIOTUH) U BBIBO/IBI,

6) yMmeHue co3maBaTh, IPUMEHATh M MPEOOPa30BHIBATH 3HAKOBO-CHUMBOJIUYECKUE CPEACTBA, MOJCIH U CXEMBI
JUIS pellieHusl yueOHbBIX U TO3HABATENIBHBIX 33/1aY;

7) yMeHHWEe OpraHH30BBIBATh Y4eOHOE COTPYAHHYECTBO M  COBMECTHYIO JEATCIBHOCTh C YYHTEIEM U
CBEPCTHUKAMHM: OIPEAETATh e, pacupenensaTh (YHKIUU U POJIM YYaCTHUKOB, OOIIHE CIOCOOBI paloTHI;
yMeHHe paboTaTh B TPYyIIE: HAXOAUTH 00IIee pelieHrne W pa3pemarb KOH(IUKTB Ha OCHOBE COTJIACOBAHUS
MO3UIUHI U y4éTa UHTEPECOB; CIyIIaTh MapTHEPa; (OPMYyIUPOBATH, APTYMEHTHPOBATH M OTCTaWBAaTh CBOE
MHEHHUE;

8) (dopmupoBaHue U pa3BUTHE YIeOHOW W OOIIEIOIB30BATEIHCKON KOMIIETCHTHOCTH B O0JIACTH HCIOIb30BAHUS
nH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonoruil (MKT-komMneTeHTHOCTH);

9) mepBoOHaYaIbHBIEC MPEACTABICHUS 00 HIEAX U O METO/IAaX MAaTEMAaTHKU KaKk 00 YHHBEPCATLHOM SI3bIKE HAYKH H
TEXHHKH, O CPEJICTBE MOJICIUPOBAHHUSI SIBJICHUN U MPOIIECCOB;

10)ymenue BHAETH MAaTEeMaTHYECKYIO 3a7a4y B KOHTEKCTE MPOOJEMHON CHTyalldd B APYTUX JUCIHUIUIAHAX, B




OKpY>Karollen KU3HH;

11)yMeHue HaXOAUTh B PA3IUYHBIX HCTOUHUKAX HHPOPMALINIO, HCOOXOMUMYIO JUISI PEUICHUS MaTeMaTHUCCKUX
po0JieM, U MPeCTaBIATh €€ B MOHIATHOM (hopMe; MPUHUMATh PEIICHHE B YCIOBUSIX HEMOJHOM U U30BITOYHOM,
TOYHOU ¥ BEpOATHOCTHON MH(pOpMaIuy;

12)ymMeHue MOHUMATh M HCIOJIb30BaTh MATEMATHYECKUE CPEICTBA HATNISATHOCTH (PUCYHKH, YEPTEXKH, CXCMbI U
Ip.) VI WITIOCTPAIMK, HHTEPIPETALUH, apTyMEHTAIUN;

13) ymeHue BBIIBUTATh TMIIOTE3bI IPU PEIICHUH YUEOHBIX 3314 ¥ TOHUMATh HEOOXOUMOCTh MX MPOBEPKHU;

14)yMeHHe TPUMCHSTHh MHIYKTUBHBIC W JCIYKTHBHBIC CIIOCOOBI PACcCY)KICHH, BHICTh pa3MuYHbIC CTPATCTHH
pellleHus 3ajay; MOHUMAaHUEe CYI[HOCTH  aJFOPUTMHUYECKHX TMpEANHCaHUd U yMEHHE JNeHCTBOBATH B
COOTBETCTBHUH C TPEAJIOKECHHBIM aJTOPUTMOM;

15)yMeHne caMOCTOSTENIBHO CTaBUTh II€IHM, BBIOMpATh M CO3/1aBaTh aJIrOPHUTMBI Ui PEIICHHS Y4EOHBIX
MaTeMaTHYECKUX Mpooiiem;

16)ymMeHne TIUIAaHUPOBaTh W OCYIISCTBJIATH JEATCIbHOCTb,  HANMPABICHHYD  Ha  peIICHHE  3ajad
HCCIIEIOBATENILCKOTO XapaKTepa,

npeomMemuule:

1) ominageHue 0a30BBIM IMOHATUIHBIM alnapaToM MO OCHOBHBIM pa3liellaM COJICP)KaHHS; IPEICTaBICHUE 00
OCHOBHBIX H3y4aeMbIX MOHATHUSX (YHMCIIO, TeoMeTpuueckass ¢Gurypa) Kak BaKHEWIIUX MaTEeMaTHYECKUX
MOJIEIISIX,, TO3BOJISIOIIMX ONKMCHIBATh U U3y4aTh peajbHbIEe MPOLECCHI U SBICHUS;

2) ymenue paboTaTh ¢ T€OMETPHUYCCKHUM TEKCTOM (aHAIM3UpPOBaTh, U3BJICKATh HEOOXOAMMYIO HH()OPMAIIHIO),
TOYHO W TPAaMOTHO BBIPAKaTh CBOM MBICIH B YCTHOW M MHCBMEHHOW pEYH ¢ MPUMEHEHHEM MaTeMaTH4eCKO
TEPMHUHOJIOTHM W CHMBOJIHKH, WCIOJIB30BaTh PA3UYHbIE S3BIKM MAaTEeMAaTHKH, IMPOBOAMUTH KiaccU(HKAIUH,
JIOTHYECKUE 0OOCHOBAHMS, JOKA3aTEIbCTBA MATEMAaTHYECKIX yYTBEPKACHUH;

3) oBJaJacHUE HABBIKAMHU YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIUUCICHUN;

4) oBnaJeHHE NCOMETPHUYCCKHM SI3BIKOM, YMCHHE HCIIOIB30BaTh €ro JJIs ONMHMCAHUS MPEIMETOB OKPYIKAFOILIETO
MHUpa, Pa3BUTUE MPOCTPAHCTBEHHBIX MPEACTABICHUN M HU300pa3UTENBHBIX YMEHUH, MPUOOPETEHHE HABBIKOB
F€OMETPUYECKHUX ITOCTPOCHUH;

5) ycBOeHHE CHCTEMAaTHYECKUX 3HAHUH O TUIOCKUX (PUTypax U MX CBOMCTBaX, a TAKXKe Ha HATJISITHOM YPOBHE — O
MPOCTEUIINX MPOCTPAHCTBEHHBIX TellaX, YMEHHE NMPUMEHATh CUCTEMaTHYECKHE 3HAHHUS O HUX JJIS PEIICHHS
TE€OMETPUUYECKUX U MPAKTUUYECKHUX 33]1aY;

6) yMeHue U3MEpSITh JIHMHBI OTPE3KOB, BEIMUUHBI YTJIOB, HCIOIB30BaTh (YOPMYIIBI Il HAXOXKIICHUS IEPUMETPOB,
wionaied 1 00bEMOB reOMETPUUECKUX PUTYD;

7) yMeHHUE PUMEHSTh U3YYCHHBIC TIOHATHUS, PE3yJIbTaThl, METO/IBI JUISl PEIICHHS 33124 MPAKTHYECKOro XapaKkTepa
M 3aJa4 U3 CMEXKHBIX JUCHUIUIMH C KCIOJb30BAaHHEM NPU HEOOXOAMMOCTH CIPABOYHBIX MaTEepUANIOB,
KaJIbKYJISTOPa, KOMITBIOTEPA.

Copep:xanue Kypca reoMeTpuu B 7-9 kiiaccax

I'eomerpnueckue Gurypsl

@Durypsl B reoMeTpHHU U B OKPY:KaloLeM Mupe

['eomerpuueckas purypa. @opMupoBaHue MPeICTaBICHUH 0 MeTalpeAMETHOM HOHATHH «pUTypay.

Touka, TUHUS, OTPE3OK, MpsiMasi, JIyd, JJOMaHas, IIIOCKOCTh, Yroj, OUcCceKTpuca yria 1 ee CBONCTBa, BUIbI
YIJI0B, MHOTOYTOJIBHUKH, KPYT.

OceBas cummeTtpusi reomeTpuyeckux guryp. LlenTpanbHas ciMMeTpHsi TEOMETPUUECKUX QUTyp.

MHOroyroJbHuKH

MHOroyrojapHuK, €ro 3J€MEHTbl M €ro CcBOWcTBa. Pacmo3HaBaHME HEKOTOPBIX MHOTOYTOJIBHUKOB.
Buinyxnvie u negvinykivie mnocoy2onvruxu. 1IpaBuiIbHbIE MHOTOYTOJIbHUKH.

TpeyronbHuku. BeicoTa, Menuana, OuccekTpuca, CpeAHssl JIMHUSA TpeyrojbHUKa. PaBHOOEIpEHHBII
TPEYroJIbHUK, €ro CBOWCTBA WU IpU3HAKU. PaBHOCTOPOHHMI TpeyrosbHUK. IIpsSMOYrosibHBIN, OCTPOYTOJIbHBIM,
TYHOYTOJIbHBIN TPEYrOJIbHUKU. BHEIIHNE yribl TpeyronbHuKa. HepaBeHCTBO TpeyroyibHUKA.

Yetsipexyronapuuku. IlapannenorpamMm, poM0, NpsIMOYTOJbHMK, KBaJpaT, Tpamelus, paBHOOEApeHHAas
Tpanenus. CBONCTBA U MPU3HAKHU MapajuiejorpaMmma, pomoa, psiMOyroJIbHUKa, KBaJipara.

OKpyKHOCTDb, KPyT

OKpy»XHOCTb, KPYT, X JIEMEHTHI U CBOWCTBA; IEHTPAJIbHbIE M BIIMCAHHBIE YIIIbl. KacarenbHas u cexywas
K OKPYXXHOCTH, UX ceoticméa. BrimcaHHble 1 ONMCaHHBIE OKPYKHOCTH JUIsl TPEYTOJIbHUKOB, Yemblpexy201bHUKOE,
NpaGUNIbHBIX MHO20Y20IbHUKOS.

I'eomeTpnyeckne purypsl B npocTpaHcTBe (00beMHBIE Tela)

Mnozoepannux u e2o snemenmul. Hazeanus mMHO202pAHHUKOE C PA3HBLIM NOJONCEHUEM U KOAUYECHBOM
epaneii. IlepBuuHbIe MPEACTABICHUS O MUPaMUJE, Napaiesenunene, npusme, chepe, mape, MUIMHAPE, KOHYCE,
MX DJIEMEHTAX U NPOCTENIINX CBOMCTBAX.



OTHoIeHNS

PasencrBo puryp

CBolicTBa paBHBIX TPEYTrOJIBLHUKOB. [IpU3HAaKK paBEHCTBA TPEYTrOJILHUKOB.

I[apannaeJbHOCTH NPAMBIX

[Tpu3Haku u CBOMCTBA MapaJUIEIbHBIX MIPSAMBIX. Akcuoma napairenvhocmu Esxauoa. Teopema Daneca.

IlepneHauKyAsipHbIe NPSAIMbIE

[Ipamoit yron. Ilepnenaukynsp k npsmod. Haxmonnas, nmpoekuusi. CepelMHHBIN NEPHEHAUKYISIP K
otpe3ky. Ceoticmea u npu3HaKu nepneHOUKYIApHOCIU.

Ilooobue

IIponopyuonanvhvie ompesku, nooodue gueyp. Ilooodonvie mpeyzorvnuku. Ilpusnaku nooodus.

B3aumHoe pacnoJioskeHue MpsMOr U OKPYKHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHus U BIYMCIEHUS

Beanuunnsbl

[Tousatue Benuuuubl. [nuua. W3Mepenuwe pnuHbl. EauHunbl u3MepeHus UIMHBL. Benuuuna yria.
['panycnHas mepa yria.

[TonstHe O TUTOmMAAM TUIOCKOW (UTYpHI M ee cBoiicTBax. M3mepenue miomaneil. Eaunuiel namepeHus
IJIOILAIH.

[TpencraBnenne 06 o6beMe U ero cBoiicTBax. M3mepenue oobema. EnuHuIbI n3mMepeHus 00beMOB.

HN3mepeHusi M BBIYUCICHHUS

WHCTpyMEHTBI 111 U3MEPEHUN U TMOCTPOEHUM; M3MEPEHUE U BBIUMCIIEHHUE YIJIOB, JUIMH (pacCTOSHUN),
wiomaned.  Tpuronomerpuyeckue  (QYHKIMH  OCTPOrO  yriia B OPSIMOYTOJIBHOM  TPEYTOJIbHHUKE
Tpuconomempuueckue Gyukyuu mynoz2o yena. BbluMcleHUE 3J€MEHTOB TPEYroJbHUKOB C HCIOJIb30BaHUEM
TPUTOHOMETPUYECKUX COOTHOWIEHUH. PopMysbl IUIOMAAN TPEYroJbHHUKA, MapajuiejorpaMMa M €ro 4acTHBIX
BUJIOB, (DOpPMYINBI JUIMHBI OKPYKHOCTH W IUlomanu kpyra. CpaBHEHHE W BBIYHCICHHE IUionaneit. Teopema
[Tudaropa. Teopema cunycos. Teopema Kocumycoa.

Paccrosinus

Paccrosnue mexny Toukamu. PaccrosiHue ot TOUKu A0 npsiMOi. Paccmosnue medcoy gucypamu.

I'eomeTpuyeckne NocTpoeHus

['eomeTpryeckue MOCTPOSHUS AJIsl WILTIOCTPALIMK CBOMCTB FT€OMETPUUECKHUX (QUTYD.

WHCTpyMEHTBI AJ11 NOCTPOEHUMN: LUPKYJb, JUHEIKA, YTONbHUK. [Ipocmeniwue nocmpoenus yupkyiem u
JIUHEUKOLL: nOCmpOoeHue OUCCeKMPUCHL Yeld, NepneHOUKYIsApa K npsamMol, yeid, pagHo20 OaGHHOMY,

Ilocmpoenue mpey201bHUKO8 NO Mpem CIOPOHAM, 08YM CIOPOHAM U Y2lly MeHCOY HUMU, CIOPOHE U 08YM
NPUNENCAWUM K Hell Y2IaM.

enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpnyeckne npeodpazoBaHus

IIpeoOpazoBanus

[TonsTue mpeobpazoBanus. [IpencraBinennue o MeTanpeIMETHOM MOHATHH «IIpeodpazoBanue». [1ooobue.

JABuKeHust

OceBast U ILEHTpaJbHas CUMMETPUS, HOGOpOmM U napaiienvbHuili nepernoc. Kombunayuu osudicenuti Ha
NJIOCKOCMU U UX C8OLICNEA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTops!

[TonsiTrie BeKTOpa, ACMCTBUS HaJ BEKTOPAMH, MCIOIb30BaHHE BEKTOPOB B (DU3HKE, paziodiceHue eKmopa
Ha cocmasnanwue, CKAIspHoe npou3gedeHue.

Koopannartsl

OCHOBHBIE TOHSTHUS, KOOPOUHAMbBL B6eKMOpA, paccmosiHue medxncoy mouxkamu. Koopounamer cepeounul
ompeska. Ypasnenus guayp.

IIpumenenue sekmopos u KoopouHam Oisi peuleHusi NPOCMetUx 2e0MempudecKux 3a0au.

Hcropust maTemaTuKu

Bosnuknoeenue mamemamuku xaxk Hayku, smansl ee pazeumus. OcnoeHble pazoeibl MamemMamuKu.
Buioarowuecs mamemamuku u ux 6x1ao 6 pazgumue HayKu.

beckoneunocmo mnoocecmea npocmeix uucen. Hucna u Onumsl ompeskos. Payuonanvuvie uucua.
Ilompebnocms 6 uppayuonanvnvix yuciax. Lllkona Iugpazopa

3apoocoenue aneeopvi 6 nedpax apupmemuru. An-Xopesmu. Posxcoenue doyxeennou cumsonuxu. I1. @epma,
@. Buem, P. [lexapm. Hcmopus éonpoca o Haxodxcoenuu ¢hopmyn KopHell aneedbpaudeckux ypaeHeHuti cmenenetl,
oonvuux yemoipex. H. Tapmanws, /. Kapoano, H X. Abenw, O. ['anya.

Iossnenue memooa KoopouHam, nO3601AI0UE20 NEPesoOUNsb 2eoMempuieckue 00beKmvl HA A3bIK
aneeopul. Ilossnenue epaguxos hynkyuii. P. [lexapm, I1. @epma. [Ipumepvl paznuunvix cucmem KOOpOUHAM.



3aoaua Jleonapoo Iluzanckoco (@ubonauuu) o xKponukax, uucia Duoonauuu. 3adaua o wWaxmamuou
odocke. Cx00UMOCHb 2e0MeMpUiecKoll NPocpeccuul.

Hcmoxu meopuu seposmuocmeti: cmpaxogoe oeno, azapmuule uepol. 11. @epma, b.Ilackanw, A. Bepuynnu,
A.H.Konmozopos.

Om 3emnedenus k ceomempuu. Ilughacop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomens.
Ilocmpoenue npasunrbHuix MHO20y20abHUK08. Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue kyoa. Mcmopus
yucaa w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Duinep, H.U.Jlobauesckuii. Hcmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUpPQ.

Acmponomust u eeomempusi. Ymo u kax ysuanu Aunaxcazop, Ipamocgen u Apucmapx o pazmepax JlyHul,
3emnu u Connya. Paccmosinus om 3emau 0o Jlynvt u Connya. Mzmepenue paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 paszsumuu mamemamuxu: JI. Dunep. H.U. Jlobauesckuii, I1.J1.Yeoviues, C.
Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wkona mamemamuueckux u HABUAYKUX HAVK, pa3gumue
poccutickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.

IInanupyeMble pe3y/bTaThl H3y4eHUsI Kypca reoMeTpuu B 7-9 Kjaccax.

Harasignas reomerpust

BoinyckHUK HayuuTCs:

1) pacro3HaBaTh Ha YePTEKAX, PUCYHKAX, MOJICIISAX U B OKPYKAFOILIEM MUPE TJIOCKUE U IPOCTPAHCTBEHHBIC
reoMeTpuiecKue QUryper;

2) pacrio3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJILHOTO TapaJlIeNeUIe 1, TPABUIBHON MUPAMU/IbI, IWIHHIPA U
KOHYCa;

3) ompenensaTh Mo JMHEHHBIM pa3MepaM pa3BEPTKU GUTYpbI TMHEHHBIC pa3Mepbl caMoil GUTyphl U HA00OPOT;

4) BBIYHCIIATH 00BEM HPAMOYTOJIBHOTO MapaljIeIeIHIIe/Ia.
Buinycknux nonyuum 803mooicnocmy.:

5) evluucassme 06bEMbL NPOCMPAHCMEEHHBIX 2COMEMPUUECKUX (PUSYp, COCMABIEHHbIX U3 NPIMOY2OIbHbIX
napanienenuneoos;

6) yenybumo u pazeume npedcmasieHus 0 RPOCMPAHCIEECHHBIX 2COMEMPULECKUX PU2ypax, NPUMEHsmMb
noHamue pazeépmru OJisl 8bINOJHEHUS NPAKMUYECKUX PACUEMO8.

I'eomeTpuyeckue GUrypbi

BhImycKHUK HAy4UTCS:

1) moJIL30BATHCS SI3BIKOM TEOMETPHH JJISl OTIMCAHHUS TIPEIMETOB OKPYKAFOIIETO MUPA M UX B3aUMHOTO
PacToI0KEeHHUS;

2) pacro3HaBaTh M M300pakaTh HA YePTEkKax M PUCYHKAX TeOMETPHUUECKHE GUTYPhI U UX KOH(DUTYpALIUY;

3) HaxOJWTh 3HAYCHUS [UIMH JTHMHEHHBIX 3JIEMEHTOB (DUTYP U UX OTHOIIEHHUS, TPAAYCHYIO Mepy yriioB oT 0 10
180°, mpuMeHss onpenieneHrs, CBOUCTBA U MMPU3HAKU QUTYp U UX DJIEMEHTOB,
OoTHoOIIIeHUs! PUTyp (paBEHCTBO, TOJJOOUE, CHMMETPHUH, IOBOPOT, MapaIeIbHbIN TePeHoc);

4) omnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH F€OMETPHUECKUX DUTYD;

5) omepupoBaTh C HaYaJbHBIMH MOHSITHSIMH TPHUTOHOMETPHH M BBIMONHATH JJIEMEHTAPHBIC ONEpaIllid  HaJl
(GYHKIMSMU YIJIOB;

6) pemiaTh 3a71a4M Ha T0KA3aTEIBCTBO, OMMPASCh HA U3YUCHHBIE CBOWCTBA (DUTYP M OTHOIICHUN MEXIY HUMHU U
MPUMECHSISI U3Y4CHHBIC METOJIBI JIOKA3aTeIIbCTB;

7) pemath HECIOXKHBIC 3aIaUM HA TOCTPOECHHKE, TIPUMEHSSI OCHOBHBIE aJITOPUTMBI TOCTPOCHHSI C TOMOIIIO
UUPKYIA U JTUHENKY;

8) pemarh MIIAHUMETPUIECKUE 33124 HA HAXOXKICHUE FEOMETPUUCCKUX BEJIMUUH 110 00pa3iam Uin
aNTOpPUTMaM, PenIaTh MPOCTEHINE TNTAHUMETPUIECKUE 33/1a491 B TPOCTPAHCTBE.

9) wu3BIEKaTh HHHOPMAIMIO O TECOMETPUICCKUX (PUTypax, MPEICTABICHHYIO Ha YEPTEKaxX B IBHOM BHJIC;

10) npuMeHSTH TS pPelIeHUs 3a7a4 reoMeTpudeckre (PaKThl, €CJIU YCIOBHS UX MPUMEHEHHS 3a1aHbl B SIBHOMK
opme;
Bwinycknuk nonyuum 603MoicHOCMb:

11) o6raoemsv memoodamu pewreHus 3a0ay HA BLIYUCTEHUS U OOKAZAMENbCNEA: MEMOOOM OMm
nPOMUBHO20, MEMOOOM NOOO0OUS, MemOOOM nepedbopa 6ApUAHMOE U MEMOOOM 2eOMemPUYECKUX MeCm
mouex;

12)npuobpecmu onvim npumenenus areedpauiecko2o u mpueo HOMempuuecko2o annapama u uoeu
08UdICEHUS NPU peUeHUU 2eOMeMPULEeCKUX 3A0aU,

13) osrademv mpaduyuonnoi cxemou peuieHus 3a0ay Ha NOCMPOEHUe ¢ NOMOWbIO YUPKYIIS U



JUHEUKU. aHaAIUu3, NOCmpoeHue, 00KA3amealbCmeo U UCCIed08aHUe,

14) mayyumscs pewams 3a0a4u Ha ROCMPOEHUE MEMOOOM 2eOMEMPULECKO20 MeCmd MO4UeK U
MemoooM noooobus,

15) npuobpecmu onvim ucciedo8anus C8OUCME NAAHUMEMPULECKUX PUSYP ¢ NOMOUbLIO KOMNbIOMEPHbIX
npoepamm;

16) npuobpecmu onvim 6wvinoaneHuss npoekmos no memam: «leomempuueckue npeoOpazo6aHUs HA
naockocmuy, «llocmpoenue ompesxos no popmyney;

17) nayuumscs ucnonwb3o06ams c60UCMBEA 2eOMEeMPULECKUX Dueyp OJisl peuteHUust MUnoeulx 3a0ay, 603HUKAIOWUX 6
cumyayusix nO8CEOHESHOU HCUZHU, 3a0a4 NPAKMUYECKO20 COOEPICAHUSL.

OTHomeHNs

BeInyckHUK HayuuTCs:
1)onepupoBath Ha 6a30BOM YpOBHE MOHITUAMU: PAaBEHCTBO (DUTYDP, paBHbIE (PUIYphI, PABEHCTBO TPEYTOJbHUKOB,
MapaJUIETIbHOCTD IIPSMBIX, IIEPIEHIUKYIISIPHOCTD MPSAMBIX, YIVIbI MEXKIY IPSAMBIMU, NEPIEHANKYJISAP, HAKIOHHAS,
IIPOEKIIMSL.

Buinycknuk nonyyum 603M0#CHOCMb:
2)ucnonv308anms OMHOUEHUs OJis pewenUst NPOCMeNuUX 3a0a4, 603HUKAOUWUX 8 PeaNbHOU HCUSHU.

I'eomeTpuyeckue NOCTpOCHUsA

BbITyCKHHK HAy4nTCS:
1)uzo0pakaTh TUMIOBBIE IJIOCKUE PUTYPHI 1 (PUTYPHI B IPOCTPAHCTBE OT PYKH U C TOMOIIBIO HHCTPYMEHTOB.

Buvinycknuk nonyuum 603mMouCHOCMYb:
2)BBINIOJIHATH IPOCTEHININE TOCTPOEHUSI HA MECTHOCTH, HEOOXOJUMBIE B PEAJIbHOM KU3HU.

I'eomeTpuueckne npeodpasoBaHus
BbimyckHMK HayuuTes:
l)cTtpouts Gurypy, CUMMETPUYHYIO JAHHON (PUI'Ype OTHOCUTEIBHO OCH U TOUKH.
Buinycknuk noayuum 603mMoiCHOCIb!
2)pacnoznasams 0sudxsceHUue 00bEKNMO8 8 OKPYICAIOWEM MUpe; CUMMempPUiHble Queypbl 8 OKPYHCaArouem mupe.

HN3mepenue reoMmeTpu4ecKuX BeJTHYHH

BoinyckHuK HayuuTcs:

1) wucmonab30BaTh CBOMCTBA M3MEPEHHUS UIHH, IJIOMIA/ICH U YITIOB MIPH PEIICHUH 3a/1a4 Ha HaXO0KICHHUE JTHHBI
OTpE3Ka, JJIMHBI OKPYKHOCTH, JUIMHBI IyTH OKPY>KHOCTH, I'PaJlyCHON MEpPHI yIIa;

2) BBIYUCISTH JUTHHBI TMHEHHBIX 3JIEMEHTOB (PUT'YP U MX YIJIbI, UCTIONIB3YsI (DOPMYIIBI JTTHHBI OKPY>KHOCTH U JUTHHBI
IYTU OKPYKHOCTH, (hOpMYJIBI TIIOIIAIel GUryp;

3) BBIYKCIIATH TUIOMIAJN TPEYTOJLHUKOB, MPSAMOYTOJBHUKOB, TAPaLIeIOrPaMMOB, Tparenii, KPYyroB U CEKTOPOB;

4) BBIYUCISATH JUTHHY OKPY)KHOCTH, [UTHHY AYTH OKPYXHOCTH;

5) perath 3a/1a4M Ha TI0KA3aTEIbCTBO C UCITOIB30BaHUEM (DOPMYIT IJTMHBI OKPY)KHOCTH U JUTHHBI YT OKPY>KHOCTH,
dbopmyn miomanei puryp;

6) permaTh MPaKTUYECKUE 33/1a4H, CBI3aHHBIC C HAXO0XK/ICHUEM T€OMETPHUCCKUX BEJTHMUYMH (MCTIONB3YS MTPH
HEOOXOAUMOCTH CTIPABOYHUKHU M TEXHUUYECKUE CPE/ICTBA);

7) BBITIOJHATH U3MEPEHHUE JIUTMH, PACCTOSHHUM, BEIMYMH YIIIOB, C TOMOIIBI0 HHCTPYMEHTOB JIUISI U3SMEPCHUHN JUTHH
U yTJIOB;

8) mpumeHsTH GOopMYIIBI IEPUMETPA, TUTOIIAAN U 00beMa, MJIOIIA U IIOBEPXHOCTH OT/ICIbHBIX MHOTOIPAHHUKOB
IIPY BBIYMCIICHUSX, KOT/1a BCE JaHHBIE UMEIOTCA B YCIIOBUU;

9) mpumensTs Teopemy [Iudaropa, 6a30BbIe TPUTOHOMETPUUESCKHAE COOTHOMICHHUS JUTSI BEIYUCIICHUS [UTHH,
pacCTOSAHUM, TJIOMIAAECH B IPOCTEUIINX CIydasiX.
Buinycknuk nonyuum 603modrcnocms:

10)sviuucname niowaou gueyp, cocmasienHvix u3z 08yx uiu 6oee npamoy2oibHUK08, Napaiierocpammos,

mpey20bHUKO8, Kpyea U CeKmopa,

11)svluucname naowaou MHO20Y20NbHUKOS, UCNOIb3YS OMHOULeHUS PABHOBENUKOCIU U PABHOCOCNABIEHHOCMU,

12)npuobpecmu onvim npumeHnenus aneedopauyecKo2o u mpueoHOMempuyeckKo2o annapama u uoet 0BUNCeHUs.

npu pewteHuu 3a0a4 Ha 8blYUCIeHUe NI0WAdel MHO20Y20IbHUKOB.

13)6brunciames paccmosinus Ha MECMHOCMU 8 CIAHOAPMHBIX CUMYAYUSX, NIOWAOU 8 NPOCMEUUX CILYHAsX,

NpUMEeHAMb YOPMYIbL 8 NPOCMEUUUX CUMYAYUSAX 8 NOBCEOHEBHOU HCUSHU.



Koopaunatsl

BbInycKHUK HayyuTCs:

1) BBIYMCIATH JUIMHY OTPE3Ka IO KOOPIAUHATAM €r0 KOHIIOB; BHIYMCIISATH KOOPAUHATHI CEPEMHBI OTPE3KA;

2) WCIOJIb30BaTh KOOPAMHATHBIN METOJ JIIsl M3Y4YEHUSI CBOMCTB MPSMBIX H OKPY)KHOCTEIH;

3) ompeaessTh TPUOIMKEHHO KOOPMHATHI TOYKH 0 €€ U300PaKCHUIO Ha KOOPAMHATHOM TIOCKOCTH
Buvinycknuk nonyyum 603mMoicHOCMb:

4) osnademv KOOPOUHAMHBIM MEMOOOM PeuleHUss 3a0ay Ha 6blYUCIeHUEe U OOKA3AMEIbCME0,

5) npuobpecmu onvim uUCnoIL3068aHUS KOMNLIOMEPHLIX NPOCPAMM Ol AHAIUZA YACTIHBIX CLYYdes
83AUMHO20 PACNONONCEHUSL OKPYIHCHOCTEU U NPAMbIX,

6) npuobpecmu onwvim @vinoiHeHus: Npoekmos Ha memy «lIpumenenue KOOPOUHAMHO2O MemOOd NPU peueHuu
3a0ay Ha 8blYUCTIeHUE U OOKA3AMENLCIBO ).

BexkTopnl
BeInyckHUK HayuuTCs:

1) omepupoBath C BEKTOpaMH: HaXOIUTh CyMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX I'€OMCTPHUYECKHU, HAXOAUTh
BEKTOD, PaBHBIN MTPOU3BEICHUIO 33/IaHHOTO BEKTOpa HA YHUCIIO;

2) HaxOAWTh IJIS BEKTOPOB, 3aJ1aHHBIX KOOPIWHATAMU: [UIMHY BEKTOPA, KOOPAMHATH CyMMBbI M Pa3HOCTH JIBYX U
0oJiee BEKTOPOB, KOOPIUHATHI TPOU3BEICHHS BEKTOPA HA YHCIIO, PUMEHSISI IPU HEOOXOMMOCTH COYETATEIIbHBIN,
TIEPEMECTUTEITLHBIN U PaCIpeICTUTEIbHBIA 3aKOHBI;

3) BBIYKCIIATH CKAISIPHOE ITPOM3BEICHHUE BEKTOPOB, HAXOAUTH YIOJI MEXK/y BEKTOPAMH, YCTaHABIMBAThH
NEPICHUKYIIIPHOCTD TPSMBIX.

Buvinycknux nonyyum 803mMo4CHOCHb !

4) oerademov 6eKMOPHBLIM MEMOOOM OJISl PeULeHUS 300aY HA SbIYUCTEHUE U OOKA3AMENbCMBO,

5) npuobpecmu onvim 6vlnonnenuss NPoekmos na memy «llpumenenue 6ekmopHo2o memooa npu peueHuu
3a0ay HaA 8bIYUCAEHUE U OOKAZAMENbCINEOY.

TpeGoBaHusl K YPOBHIO OATOTOBKH yYaluuxcs 7 Kjacca

J0JZKHBI 3HATH/IIOHMMATB: ONPE/AEICHUE TOYKH, NPSIMOM. OTpe3Ka, Jyda, yIa; €IWHUIbBl HU3MEPEHUs
OTpe3Ka, yIia, ONpeJielieHHe BEepTUKAIbHBIX M CMEXKHBIX YIVIOB, UX CBOICTBA; ONpelesieHUe MepreHANKYIIPHBIX
IPSIMBIX; OIPEJCIIEHUE TPEYrojbHUKA, BUABI TPEYTOJILHUKOB, MPU3HAKM PABEHCTBA TPEYTrOJbHUKOB, CBOWCTBA
paBHOOEIPEHHOIO TPEYroJbHUKA, ONpPENeNICHUE MeAUaHbl, OUCCEKTPUCHI, BBICOTHI, OINpEeJeHUE MapaieabHbIX
IPSIMBIX, X CBOMCTBA M MPU3HAKU; COOTHOILIEHUE MEXKy CTOPOHAMHU U YIJIaMH TPEYTOJIbHUKA, TEOPEMY O CyMMeE
YTJIOB TPEYTOJIbHUKA; ONPENEICHNE MPIMOYTOJIBHOTO TPEYTOJIbHUKA, €0 CBOWCTBA U IIPU3HAKH.

JoJzKHBI yMeTh: 00O3HAayaTh TOYKH, OTPE3KHM U TPSMbIE HAa PUCYHKE, CPaBHHUBATh OTPE3KU U YIJIbI, C
MIOMOIIbIO TPAHCHOPTUPA MPOBOJUTH OMCCEKTPUCY yIJIa; W300pa)xaTh MPSAMOW, OCTPBIA, TYHNOH M pa3BEpHYTHIH
yribl; U300pakaTb TPEYTONbHUKM W HAXOAWTh MX IEPUMETP; CTPOUTh OUCCEKTPUCY, BBICOTY M MEIUaHY
TPEYTOJIbHUKA; I0Ka3bIBaTh IPU3HAKY PABEHCTBA TPEYTOJIbHUKOB; MIOKA3bIBaTh HA PUCYHKE Napbl HAKPECT JIEXKAILUX,
COOTBETCTBEHHBIX, OJHOCTOPOHHHUX YIJIOB, JOKa3blBaTh MPU3HAKK NApaJJIEIbHOCTU JIBYX HpPSMBIX; JOKa3bIBaTh
TEOPEMY O CYMME YIJIOB TPEYTOJIBHUKA; 3HATh , KAKOW yrojl Ha3bIBA€TCS BHEIIHNUM YIJIOM TPEYTOJIbHUKA; IPUMEHATH
MIPU3HAKH MIPSIMOYTOJIbHBIX TPEYTOJBHUKOB K PELLICHUIO 3a/1a4; CTPOUTH TPEYTOJIBHUKH 110 TPEM DJIEMEHTaM.

JloJkHBI  BJIaJieTh KOMIETEHUUSIMM: T103HABATEJIbHOM, KOMMYHUKAaTHBHOM, WH(OPMALMOHHON U
pedIeKCUBHOM.

Cnoco0bl pemiaTh cjeAyloLue >KM3HEHHO-TIPAKTHYECKHE 3aJa4M: CaMOCTOSATENIbHO IpHOOpeTaTh |
MIPUMEHATh 3HAHUS B PA3JIMYHBIX CUTYyalUsX, pabdoTaTh B IpyIIax, apryMEHTUPOBATh U OTCTAWBATh CBOK TOUKY
3peHusi, YMEThb CIyllaTh JPYTUX, U3BJIEKaThb Y4eOHYI0 HH(POPMAIMIO Ha OCHOBE COIOCTABUTEIBHOIO aHaIU3a
O0BEKTOB, I0JIb30BAaTbCSl MPEIMETHBIM YyKa3aTelleM, OHHIMKIONEIUEH W CIPaBOYHUKOM ISl HAXOXJIECHUS
MH(POPMAIIMK, CAMOCTOSITEIBHO JICHCTBOBATh B CUTYAIIUSIX HEOINPEICICHHOCTH MPU PEIICHUN aKTyaJbHBIX Ul HUX
npobiem.

TpeGoBanusi K ypOBHIO OATOTOBKH y4amuxcs 8 kiacca

J{0JIZKHBI 3HATH/TIOHMMATh:

HauanbHble IOHATHSA U TEOPEMBI TEOMETPHH.

MHuoroyronsHuku. OKpyKHOCTh M Kpyr. HarnsgHble mpeacTaBieHHss O MPOCTPAHCTBEHHBIX Tejax: Kyoe,
napaJuiesnenurnese, npusme, mupaMmuie, mape, chepe, konyce, muuHape. [Ipumepst ceuennid. [Ipumepsl pa3BepTok.

Tpeyronpauk. Teopema Daneca. [logobue TpeyronpbHUKOB; KodhdummeHt momodus. IlpusHaku momoOus
TPEYTOJIbHUKOB.

Teopema Iludaropa. IlpuzHaku paBeHCTBa MPSMOYTOJIBHBIX TPEYroibHUKOB. CHHYC, KOCHHYC, TaHT€HC M
KOTaHI'€HC OCTPOTo yIila MpsAMOYTOJILHOrO TpeyrojbHuKa 1 yriioB oT 00 o 1800; mpuBeneHue K OCTpOMy yIiy.

3aMeyarenbHble TOUYKH TPEYrojbHHUKA: TOUKH IEPECEUEHUs CEpPEeIUHHBIX MEePHEeHIUKYIIPOB, OUCCEKTpPUC,



MEJ/IAaH.

YetsipexyronbHuk. [lapamnmenorpamm, ero cBoiictBa W mpu3Haku. [IpsMOyroibHUK, KBagpar, pomO, HX
CBOMCTBA W pu3HaKU. Tpanerus, paBHOOSPEHHAS TPATICIIH.

MHoroyronpHUKHU. Beinykiible MHOroyroapHUKU. CyMMa YIJIOB BBIIYKJIOTO MHOTOYTOJIbHUKA. BrivcanHble U
OIHMCaHHBIC MHOTOYTOJIBHUKH. [[paBHMIIbBHBIE MHOTOYTOJIbHUKH.

OxpyxHoctb U kpyr. Llentp, panuyc, nuamerp. Jlyra, xopaa. LleHTpanbHbIN, BIUCAHHBINA YroJ; BEIMYMHA
BIIMCAaHHOTO yIiia. B3auMHOE pacrosioykeHue NpsIMOM M OKPYKHOCTH, ABYX OKpy:kHocTel. KacarenpHast U cexyias
K OKPYKHOCTH, DPABEHCTBO KacaTEJbHBIX, IPOBEICHHBIX M3 OJHOM TOYKH. MeETpUYEeCKHe COOTHOLICHUS B
OKPYKHOCTH: CBOMCTBA CEKYILUX, KaCATEIbHbIX, XOP/.

OKpyXHOCTb, BIIMCAHHAsl B TPEYrOJbHHUK, U OKPY)KHOCTb, OIIMCAHHAsl OKOJIO TpEyrojbHUKA. BrmcaHHble u
OIMCaHHBIEC YETHIPEXYTOJIBHUKH. BIIMCAHHBIE U ONIMCAHHBIE OKPYKHOCTH NIPAaBUIIBHOTO MHOTOYTOJIbHUKA.

N3mepenne reomeTpudecKux Beau4rH. JJIMHa JIOMaHOU, IIEPUMETP HPSIMOYT OJIbHUKA.

[TonsTe o momaay wiockux ¢uryp. PaBHococTaBieHHbIE M PABHOBEIUKHUE (PUTYPBI.

[Inomans npssmoyroapHuka. Inomane napawuienorpaMma, TpeyroabHUKa U TPAIICLIUH.

CBs13b MeX 1y IUIOIAAAMU NT0I00HBIX QUTYP.

I'eomeTpuueckue npeodpazoBanusi. Cummerpust Guryp. OceBasi U IeHTpaIbHAsI CHMMETPHUH.

JOJIZKHBI YMeTh: II0JIb30BaThCSl TEOMETPUUECKUM SI3BIKOM Ul ONMCAHMA IPEAMETOB OKPYKAIOUIETO MHpA;
pacro3HaBaTh reoMeTpuyeckue (Urypbl, pa3indath UX B3aUMHOE PACIOJIOKEHUE, M300pakaTh I'€OMETPHUECKHE
(Gurypsl, BBIOIHATH YEPTEXKHU 110 YCIOBUIO 3a/1a4l; OCYIIECTBIATh peoOpa3zoBanus (Guryp. BerauciaTs 3HaueHMs
T€OMETPUUECKUX BETMYMH (IJTUH, YIIJIOB, IUIOMIAACH ),B ToM uucie st yrioB oT 00 go 1800; onpenenars 3Ha4eHUS
TPUTOHOMETPUYECKUX (GYHKIHMHA 10 33JaHHBIM 3HAUEHHUSM YIJIOB; HAXOJUTh CTOPOHBI, YIJIbl W IUIOIIAJU
TPEYroJIbHUKOB, UTUHBI JIOMAHBIX, JAYT OKPYXXHOCTH, IUIOUIAJIed OCHOBHBIX T€OMETpHUYECKHX ¢Guryp u ¢uryp,
COCTaBJICHHBIX U3 HUX.

Pemare reomerpuueckue 3agauu, ONUPAsCh HAa U3yYEHHbIE CBOWCTBA (UIYp W OTHOIIEHUN MEXIY HUMH,
NIPUMEHSAS JIONOJIHUTENbHBIE TOCTPOEHMs, airedpandeckuil ammapar, cooOpakeHus cuMmmeTpuu. IlpoBoauTsb
JIOKa3aTeJIbHBIE PACCYKJEHUS IIPU pPEIICHWM 33Ja4, HCIOJb3ysS H3BECTHBIE TEeOpeMbl. Pemars mnpocreimme
IUTAHUMETPUYECKUE 3a/1a41 B IPOCTPAHCTBE.

JloJuKHBI  BJAJeTh  KOMIETEHUMSIMM:  Y4€OHO-TIO3HABAaTENbHOW,  IIEHHOCTHO-OPUEHTHPOBAHHOM,
pedaexcuBHON, KOMMYHUKATUBHOM, HHPOPMALIMOHHOM, COLIUAIBHO-TPYIOBOM.

Hcnoab3oBaTh npuoOpeTeHHbIe 3HAHUS U YMEHHMS B NPAKTHYECKOH AeATeJTbHOCTH M IOBCEIHEBHOM
JKM3HHM: JUI1 OIMCaHMs pEAbHBIX CHUTyallul Ha SA3bIKE T'€OMETPHUM; pPAacuyeToOB, BKIIOYAIOLIMX IPOCTEHIINE
TpUTOHOMETpHUYECKUE (HOPMYIIBI;, pEIICHHS TEOMETPHUYECKUX 33/1a4 C MCIOJIb30BAaHHEM TPUTOHOMETpUH. Pemenus
IIPAKTUYECKUX 3a/ad, CBS3aHHBIX C HAXOXKICHUEM TI'E€OMETPUYECKHX BEJIMYMH; IMOCTPOEHUM I'€OMETPUUECKUMH
MHCTpYMEHTaMH (JIMHEHKa, yroJbHUK, HUPKYJb, TPAHCIOPTHUD).

TpeboBanus K ypoBHIO MOATOTOBKH ydammxcs 9 kiacca

J0/17KHBI 3HATH/TIOHUMATh:

Crnenmyromye TOHATHS : BEKTOP, CyMMa W Pa3HOCTh BEKTOPOB; MPOU3BEACHUE BEKTOpA HA YUCIIO, CKATSPHOE
MPOU3BEICHNE BEKTOPOB; CHUHYC, KOCHHYC, TAHT€HC, KOTaHT€HC; TeOopeMa CHHYCOB M KOCHHYCOB; peIIeHUE
TPEYTOJILHUKOB; COOTHOIICHWE MEXKIy CTOPOHAMH W YIJIaMH TpeyrojbHUKa. OmnpenesrieHue MHOTOYTOJIbHUKA;
dbopMymBl JUIMHBL OKPYKHOCTH, IUIOIIAAM Kpyra; CBOMCTBAa BIMCAHHOM M OIMHUCAHHOM OKPYXXHOCTH OKOJIO
MPABUJILHOTO MHOTOYTOJIbHHKA; MMOHSITHE IBWKCHUS Ha IIOCKOCTH: CHMMETPHS, TIApAJUICIILHBIN IIEPEHOC, TTOBOPOT.

JI0JIZKHBI YMeTb: TIOJIb30BaThCSI TEOMETPHUECKUM SI3BIKOM Uil OMUCAHUS MPEAMETOB OKPYXKAIOIIETr0 MHpa;
pacrio3HaBaTh T€OMETPUYECKUE (UTYpBI, pa3indaTh WX B3aUMHOE PACIIOJIOKEHHE, M300paxaTh reOMETPUICCKHUE
Gurypbl; BBIIOIHATh YEPTEKHU IO YCIOBHIO 3a/a4M; OCYIIECTBIATH NpeoOpasoBanHus ¢uryp. Pacmo3naBate Ha
gepTekax, MOJCISAX M B OKPYXKAlOIIEH OOCTaHOBKE OCHOBHBIC IPOCTPAHCTBCHHBIC TeNa, M300paxkaTh WX; B
MPOCTEUIINX CITydasiX CTPOUTHb CEYEHUS M pa3BEepPTKU MPOCTPAHCTBEHHBIX Tel. [IpoBoAWMTH omepanuu Hal
BEKTOpaMH, BBIUMCIIATh JUTMHY W KOOPJAHMHATHI BEKTOpAa, YroJl MEXKIY BEKTOpaMH. BBIUUCIIATH 3HAYCHUS
TeOMETPUYECKUX BETTMUMH (JUTHH, YTIIOB, IUIOMIaaei, 00beMoB); B ToM uncie: it yriaoB ot 00 go 1800 ompenensts
3HAYCHUS TPUTOHOMETPHUYCCKUX (DYHKIUI TI0 3HAYCHHWIO OJHOW W3 HUX;, HAXOIUTh CTOPOHBI, YIJIBI W TUIOIIATH
TPEYTOJILHUKOB, JUIMHBI JIOMAHBIX, AYT OKPYXXHOCTH, IUJIOIIAJ OCHOBHBIX Te€OMETpHUYECKUX ¢Guryp u ¢uryp,
COCTABJICHHBIX M3 HHX. PelIaTh T€OMETPUYCCKHE 337auH, ONMHMPAsCh Ha U3YUECHHBIC CBOMCTBA (PUTYp M OTHOIICHUH
MEXIy HHUMH, MPUMEHSS JONOJHHUTENbHBIE TOCTPOCHHS, aNreOpanvyeckuil W TPUTOHOMETPUYECKHI armapar,
cuMMeTpuro. [IpoBOJWTH JTOKa3aTeNbHBIC PACCYXKICHHS NMPH PEHICHUH 3aJ1a4, WCIOJB3Ysl M3BECTHBIC TEOPEMBI,
pemaTh MpOoCTeHIINe MIIaHUMETPUIECKHE 33/1a4H B TPOCTPAHCTBE.

JIoJ13KHBI BJIaJIeTh KOMIIEeTeHIUSIMM :

- UH(OPMAITOHHOIA;

- KOMMYHHKaTUBHOW;



- MaTeMaTUYECKOM, MOJpa3yMeBaloOIeii, YTO ydJalluecss YMEIOT HCIOJIb30BaTh MaTeMaTH4YEeCKUE 3HaAHWS,
apupMeTHUECKH, anreOpandeckuil ammapar Ajs OMMCaHMs M PEUICHUS MpoOJeM peallbHOW JKU3HHU, TPAaMOTHO
BBINOJIHATE AJTOPUTMUYECKUE NPEANUCAHUS M HMHCTPYKIMHM Ha MaTeMaTHYECKOM MaTepHaje, M0JIb30BaThCs
MaTeMaTu4ecKuMu (HopMysaMu , MIPUMEHSITh pUoOpeTeHHbIE anredpandeckre npeodpazoBaHus U (PyHKIMOHAIBEHO-
rpaduyeckre NpeiCTaBIeHus sl ONMCaHU U aHAJIN3a 3aKOHOMEPHOCTEH, CYIECTBYIOIUX B OKPYXKAIOILEM MUPE U
B CMEXHBIX MPEIMETAX;

- COLMAJIbHO-JIMYHOCTHOM, MOApa3yMeBaoLIeH, 4To yyaliuecs BIaJel0T CTUJIEM MBIIUICHUS, XapaKTepHbIM
IUIS MaTEeMaTHKH, €ro abCTPaKTHOCTBIO, 10KAa3aTeIbHOCTBIO, CTPOrOCTHIO, YMEIOT MPUBOIUTH apryMEHTHPOBAaHHbIC
paccyxeHus, JenaTh JJOTHUecKkue 0O0CHOBAHHBIE BBIBOABI, IIPOBOJUTH OOOOILIEHUS U OTKPBIBATh 3aKOHOMEPHOCTH
Ha OCHOBE YAaCTHBIX NMPHUMEPOB, SKCHEPHUMEHTA, BBIIBUIaTh T'MIIOTE3bl, SICHO M TOYHO BBIPAKaThb CBOM MBICIH B
YCTHOM Y MMCBbMEHHOM peuu;

- OOIIEKYNIBTYPHOW, TOApPa3yMEBAOLICH, YTO YydYalluecs IMOHMMAIOT 3HAYMMOCTh MAaTeMaTUKU —Kak
HEOThEMJIEMOH 4acTH OOLIeUesIOBEYECKON KYIbTYphl, BO3JICHCTBYIONIEH HA Jpyrie 001acTH KyJIbTyphl, IOHUMAIOT,
4yT0 (hOpPMaIbHBI MaTeMaTHUECKHH ammapar CO3[aH M Pa3BUBACTCS C LENBI0 PACHIMPEHUS BO3MOXHOCTEH ero
IPUMEHEHMs] K PpEIIeHHIO 337a4, BO3HUKAIOIIMX B TEOPHMM M NPAKTHKE, YMEIOT YMECTHO HCIIOIb30BaTh
MaTeMaTU4eCcKyt0 CUMBOJIUKY;

- IPEIMETHO-MUPOBO33PEHUYECKOH, OJpa3yMeBaroLe, 4TO yJaluecss IOHUMAaOT YHUBEPCAJIbHbBIN XapakTep
3aKOHOB MAaTE€MaTHYeCKOW JIOTMKH, TNPUMEHHUMBIX BO BCEX OOJACTAX YEOBEYECKOM JESATEIbHOCTH, BIAJCIOT
[IPUEMaMH NTOCTPOEHUS U UCCIIEJOBAaHHsI MAaTEMaTHYEeCKUX MOZEJe! P PELICHUH TPUKIIaIHbIX 33/1a4.

Hcnonb3oBaTh npuoOpeTeHHbIE 3HAHUSA M YMEHHS] B NMPAKTUYECKOH JesiTeJIbHOCTH W MOBCEIHEBHOI
JKU3HHM: U1 ONMCAHMS pPEaIbHBIX CUTYallMil Ha s3bIKE I'€OMETpPHUH; I pacyeToB, BKIIOYAIOIIMX HpocTeHiine
TpUTOHOMETpHUYEeCKHEe (HOPMYIIBI; IPU PEIICHUH T€OMETPUYECKUX 33/1a4 C MCIIOJIb30BAHUEM TPUTOHOMETPHUH; IS
pelIeHus] TMPaKTUYECKUX 3aJay, CBA3aHHBIX C HAXOXK/JIEHHEM TIE€OMETPUYECKHX BEJIMYMH (MCHONB3Ys IpH
HEOOXOJMMOCTH CIPAaBOYHUKUA W TEXHUYECKHE CPENICTBA); MPU IMOCTPOCHUU T'€OMETPUYECKUMH HHCTPYMEHTAMHU
(JrMHelKa, yrolbHUK, LUPKYJIb, TPAHCIIOPTHP).

Y4ebHO-TEeMaTHYECKHUIi TJIaH
OCO6€HHOCTI)IO TEMATUYCCKOT'O HJIaHI/IPOBaHI/ISI SABJIICTCA TO, YTO B HEM COIIGp)KI/ITCSI OIIMCAaHUEC BO3MOXHBIX
BUJIOB JICSATEIILHOCTH YYalIlMXCs B MPOIECCE YCBOEHHUS COOTBETCTBYIOIIETO COJEp>KaHUs, HalpaBICHHBIX Ha
JOCTHKCHHE IMOCTABICHHBIX IIEJICH 00y4YeHUs. DTO OPUEHTHPYET YUUTEIIS HA YCUIICHHE JACITeIbHOCTHOTO IMOIX0a
B OOy4eHUM, Ha OpraHM3alUI0 Pa3HOOOPa3HOU y4eOHOH AEATeNbHOCTH, OTBEYAIOIIeH COBPEMEHHBIM ICHXOJIOro-
InegarorntdyeCKumM BO33p€HI/I$IM, Ha UCITIOJIB30BaAHUEC COBpeMeHHI)IX TCXHOHOFHﬁ.

B ocHOBHOE MporpaMMHOE COJIepKaHNE BKIIFOYAIOTCS JOTIOTHUTENBHBIE BOTIPOCHI, CIIOCOOCTBYIOIINE PA3BUTHIO
MaTeMaTHYeCKOT0 KPyro3opa, OCBOEHUI0 0oJiee IPOBUHYTOI0 MaTEMAaTUYECKOTO arapara, MaTeMaTHIeCKUX
cniocoOHocTel. Pacimpenue cosepkanusi reOMETpUYECKOro 00pa30BaHuUs B 3TOM CIIydae JaéT BO3MOXKHOCTh
CYIIECTBEHHO 00OTaTHTh KPYT PEIIAEMbIX 3a/1a4

YyeOHo-TeMaTHYeCKH IJIAH

7 Kaace
Komu- XapaKkTepuCTHKa OCHOBHBIX BUJIOB
Copneprxanue MaTepuana 4ECTBO JESATEIbHOCTH YUYE€HUKA (Ha ypOBHE
4acoB y4eOHBIX J1eHCTBUI)
I'naBa |. HauaabHble 11 OOBACHATH, YTO TaKO€ OTPE30K, JIyd, YroJl, Kakue
reoMeTpHYeCcKHe CBeICHH (Gurypsl Ha3bpIBalOTCS PAaBHBIMU, KaK CPABHUBAIOTCSA U
IIpsimas u otpesok. Jlyu u yrom. U3MEPSIIOTCA OTPE3KM U YINIBI, YTO TAaKOE Ipagyc H
CpaBHEHHE OTPE3KOB U yTJIOB. rpajycHas Mepa YyIyla, KakOW Yrojl Ha3bIBaeTCs
H3mepenune orpe3kos. M3mepenne NpPSIMBIM, TYIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TaKOE
YTJIOB. cepeiMHa OTpe3Ka U OMCCEKTpuca yria, KakKue yribl
CMeXHBIE U BEPTUKAJIbHBIE YIJIbIL. Ha3bIBAIOTCS CMEXHBIMU M KaKHe€ BEPTUKAIbHBIMY;
[leprnieH UKy pHBIE IPSIMBIE. dbopmynaupoBaTb U OOOCHOBBIBATH YTBEPKACHHUS O
Pemenue 3anay. CBOMCTBaX CMEXHBIX U BEPTUKAIbHBIX YTIJOB; O00BSC-
KonTpoabnas padora Ne 1 HATD, Kakue IpsMBIE Ha3bIBAIOTCS
Ananuz KoHmponvHou pabomol MEePHEeHAUKYIISIPHBIMU; bopMynupoBaTh 51
00OCHOBBIBATh YTBEPXKJIEHHE O CBOICTBE IBYX NPAMBIX,
MEepHNEeHIUKYIAPHBIX K TpeTbei; u3o0paxare U
pacro3HaBaTh yKa3aHHbIE MpocTedinne (uUrypbl Ha
4epTeKax; pellarb 3ajJadyd, CBsI3aHHbIE C JTUMHU




NPOCTEHITUMHU (UTypaMH

I'nasa Il. Tpeyroabuuku

18

TpeyroabHuk.

[TepBbIil mpU3HAK paBEHCTBA
TPEyTrOJIbHUKOB
[TepnieHaAUKYSIp K NPSIMOIA.
Menuanbl, OUCCEKTPHUCHI U BHICOTHI
TpPEYroJbHUKa

CaolicTBa paBHOOEIPEHHOTO
TPEYroJbHUKA.

Bropoit u Tperuii npusHaku
paBEHCTBA TPEYTOJIbHUKOB.
OKpY>HOCTb.

3ajaun Ha NOCTPOECHHUE.
Pemenue 3anay.
KonTpoabHnasi padora Ne 2
Ananuz kKoHmponbHoU pabomoi

OO0BsicHATH, Kakas GUTypa HA3BIBACTCS TPEYTOJbHUKOM,
YTO TAaKOE€ BEPIIWHBI, CTOPOHBI, YIJIBI U TEPUMETP
TPEYTroJbHHUKA, KaKOW  TPEYrOJbHHK  Ha3bIBACTCS
pPaBHOOGAPEHHBIM U KaKOW pPaBHOCTOPOHHUM, KaKue
TPEYrOJIbHUKH HA3bIBAIOTCS PABHBIMH; H300pakaTh H
pacmo3HaBaTh Ha YepTekKaxX TPEYrOJbHUKA M HUX
3JIEMEHTHI; POPMYIIMPOBATH U JIOKA3BIBATH TEOPEMBI O
MpU3HAKAX PABEHCTBA TPEYTrOJIbHUKOB; OOBSACHITh, UTO
Ha3bIBACTCS MEPIEHIUKYISIPOM, TPOBEAEHHBIM U3 JIaH-
HOW TOYKM K JaHHOH mpsMOH; (OpMYIHpPOBATH H
JIOKa3bIBaTh TEOPEMY O MEPHEHAMKYISIpe K NPSIMOH;
OOBSICHITh, KaKWe OTPE3KU HA3BIBAIOTCS MEIUAHOM,
OuCCeKTpuCOn i BBICOTOM TPEYrOJbHUKA;
(dbopMynHpoOBaTh U JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
paBHOOEIPEHHOTO TPEYrojbHUKA; pemaTh 3ajayu,
CBSI3aHHBIC C MIPU3HAKAMU PAaBEHCTBA TPEYTOJbHUKOB U
CBOMCTBaMH pPaBHOOEAPEHHOTO TPEyroJIbHUKA;
dbopmynupoBaTh omnpejiesieHue OKPY>KHOCTH;
OOBSICHATH, YTO TakKoe€ LEHTP, paAuyC, Xopla u
TUAMETP OKPYKHOCTH; pelaTh MPOCTEUIlne 3aJaui Ha
NOCTpOeHUE (IIOCTPOCHHE YIJia, PAaBHOTO JIaHHOMY,
MOCTPOCHUE OUCCEKTPUCHI yria, MOCTPOCHUE
NePHEHAUKYISPHBIX TMPAMBIX, MOCTPOCHUE CEPEAUHBI
OTpe3Ka) W Oojee CIOXKHBIE 3a/laud, HCIOJIB3YIOIINUE
yKa3aHHbIe MPOCTEHINNE; COMOCTABIATH IOJyUYECHHBIN
pe3ynbTar C  yCIOBHEM  3aJayd; AaHAJIM3UPOBATh
BO3MOXKHBIE CITy4Yau

I'nasa |11 IlapanJejabHble npsMbIe

13

[Tapannensusie npsimbie [Ipu3Haku
MapaJIeIbHOCTH JIBYX MPSMBIX
AKcuoma napamuienbHbIX TPSIMBIX
Pemenwue 3amau

KonTtpoabnas padora Ne 3
Ananuz kKoHmpoabHoU pabomoi

dopMynHpoBaTh OIpPENIEICHNE MapauIEIbHbIX MPSIMBIX;
OOBSICHATH C TIOMOLIBIO PHUCYHKA, Kakue YIJIbl,
oOpa3oBaHHbIE MpPU TMEPECEUEHUU JIBYX  IPSIMBIX
CeKyIlleH, Ha3bIBAIOTCS HAKPECT JIeXKAllUMH, KaKue
OJIHOCTOPOHHUMH U  KaKu€  COOTBETCTBEHHBIMH;
(dbopMynupoBaTh u JI0OKa3bIBaTh TEOPEMBI,
BBIp@)XalOIIMe NPU3HAKU  MapajlIeIbHOCTH  JBYX
OpSIMBIX; OOBACHATH, YTO TAKOE€ aKCHOMBI F€OMETPUHU
U Kakue aKCHOMBI YXK€ MCIIOJIb30BATNCH PAaHEE;
(GbopMynHUpOBaTh AKCHOMY MapajUIeTbHBIX MPSIMBIX H
BBIBOJIUTh CIEJACTBUSL U3 HeE; (opMynupoBath H
JIOKa3bIBaTh TEOPEMBI O CBOMCTBaxX IapauIEIbHbBIX
npsiIMbIX,  oOpaTHbIE  TeopemMaM O  IpPU3HAKax
NapaJuIEIbHOCTH, CBSI3aHHBIX C HAKPECT JIEXKaIlUMH,
COOTBETCTBEHHBIMH M OJHOCTOPOHHHUMH yIJIaMH, B
CBSI3M C OTUM OOBSCHATH, 4YTO TAaKOE YCIOBHUE U
3aKJIIOUEHUE TEOpEMBbl, Kakas Teopema Ha3bIBaeTcs
o0OpaTHOM 1O OTHOIIEHMIO K JIaHHOH TeopeMme;
O0O0BSICHATH, B UEM 3aKJIFOYAETCS] METOJ J0Ka3aTelIbCTBA
OT TMPOTUBHOTO: (OPMYIUPOBaTb M  JIOKa3bIBATh
TeopeMbl 00 yIiIax C COOTBETCTBEHHO MapaslieIbHbIMU U
MEPIEHIUKYISAPHBIMA CTOPOHAMHU; NPUBOIUTH IPUMEPHI
WCIIOJIb30BaHUS JTOTO METOfa; pellaTh 3aJadyd Ha
BBIYHCIIEHHE, JI0KA3aTEIbCTBO U IIOCTPOEHHE, CBSI3aHHBIE
C MapaJuIeIbHBIMU PSIMBIMU

I'naBa IV. CooTHOLIEHUS MEKIY
CTOpOHAMHU M yIJI1aMH
TPEyrojbHUKA

20

CymMa yriioB TpeyrojibHUKa
CoOTHOUIECHHUS] MEX1y CTOPOHAMH U

@opMynHMpoOBaTh U JOKAa3bIBaTh TEOPEMY O CyMME YIJIOB
TPEYrOJbHHKAa M €€ CIEICTBHE O BHEIIHEM YIJe
TPEYTrOJIbHUKA; IIPOBOJIUTH KJ1accuukanuio
TPEYroJbHUKOB 1O  yriaMm;  (opMyaupoBaTh H
JIOKa3blBaTb ~ TEOPEMY O  COOTHOLIEHUAX  MEXIY




yIilaMd TPEYroJIbHUKA
KonTpoabHnasi padora Ne 4
AHanuz KoHmponvLHOU pabomol
[IpsiMmoyronbHBIE TPEYTOIBHUKHI
ITocTpoeHue TpeyronbHUKA [0 TPEM
3JIeMEHTaM

Pemenue 3anau

KonTpoasnas padora Ne 5

Ananuz KoHmpoavbHoUu pabomul

CTOPOHAMH U yIJIaMU TPEYroJdbHHUKA (MpsIMOE W
0o0paTHOE YTBEPXKACHUS) U CICACTBUS U3 HEE, TEOPEMY O
HEPAaBEHCTBE TPEYTOJIbHHUKA; dbopmynupoBaTh  H
JI0OKa3bIBaTh TEOPEMBbl O CBOWCTBAX MPSIMOYTOJBbHBIX
TPEYTrOJIbHUKOB (IIPSAMOYTOIbHBIN TPEYTONBHUK C YTIOM
30°, MIPU3HAKKU paBeHCTBa MPSAMOYTOJIbHBIX
TPEYTOJbHUKOB); dbopMynupoBaTh OTPEICIICHUS
paccTosiHUSL OT TOYKHU J10 MPSAMOM, paCCTOSAHUS MEXIY
MapajuieIbHBIMA ~ MPSMBIMU;  periaTh  3agadd  Ha
BBIYHCIICHHE, JOKA3aTEIbCTBO U MMOCTPOCHUE, CBA3AHHbBIC
C COOTHOUICHUSAMH MEXIy CTOpPOHAMH ¢  yIJlaMu
TPEYroJbHUKA M PACCTOSHUEM MEXAY MapajlieIbHbIMU
MPSIMBIMH, TP HEOOXOJUMOCTH TPOBOJIUTH IO XOIY
pElIeHUs JTONOJHUTENbHbIE MOCTPOEHUS, COMOCTABIISATh
IOJy4YEHHBbIN pE3yibTaT C YCIOBUEM 3aJjauH, B 3a/layax
Ha OCTPOCHHE UCCIIE0BATh BOSMOXKHBIE CITyyau

IHoBTOpenue. Pemenue 3axau.
HTorosasi KOHTpPoJIbHasi padoTa.

8 kiacce

Coneprxkanue Mmarepuana

Konu-
4EeCTBO
4acoB

XapakTepHCTHKA OCHOBHBIX BUJIOB
JEATeTLHOCTH YICHUKA (Ha YPOBHE
y4eOHBIX IeUCTBUI)

IloBTOpeHue kypca reomerpum 7
KJ1acca

TpeyroabHuku

[TapannensHble IpsiMble

2

Pemate 3amaun Ha BBIYUCICHHE U JI0KA3aTEILCTBO,
CBSI3aHHBIE C TPHU3HAKAMU DPABEHCTBA TPEYTOJIBHUKOB,
CBOWMCTBaMH PaBHOOEAPEHHOTO TPEYroJIbHUKA,
TEOpEMOl O CyMM€ YIJIOB TpPEyrojbHUKA, TEOPEeMOil O
CBOMCTBAx MPSIMOYTOJIbHBIX TPEyroJIbHUKOB
(IpSAMOYTONBHBIN TpeyrodbHUK ¢ yrioMm 30°, mpu3HaKu
paBEHCTBa  MNPSIMOYIOJIbHBIX  TPEYTOJBHUKOB),  C
MPU3HAKAMU U CBOWCTBAMHU MapajlieIbHBIX MPSMBIX.

I'naBa V. YeTbIpéXyroibHUKH

14

MHuoroyronsauku. [TapamnenorpamMmm
U Tpanenus

[TpsimoyronpHUK, poMO, KBaJpaT
Pemenue 3anau.

KonTtpouabnas padora Ne 1

OOBSICHATH, YTO TAaKO€ JIOMaHas, MHOTOYTOJIbHUK, €0
BEPIIMHBI,  CMEXHBIE CTOPOHBI,  JUAaroHaju,
n300pakaTh M paclo3HaBaTh MHOTOYTOJILHUKH Ha
yepTekax; MOKa3blBaTh 3JEMEHThl MHOTOYTOJIbHUKA,
€ro  BHYTPEHHIOIO U BHEIIHIOW  0011acTu;
dbopMynHpoBaTh  OMpENEICHUE BBIMYKIOTO MHOTO-
YrOJIbHUKA; W300pakaTh M PAaclO3HABaTh BBIMYKIIbIE U
HEBBINYKJIbBIE MHOTOYTOJbHUKH; (HOPMYIUPOBATH U
JIOKa3bIBaTh YTBEPKACHUS O CYMME YTJIOB BBIITYKJIOTO
MHOTOYrOJIbHUKA M CYMME€ €ro BHEIIHHMX YIJIOB;
OOBSCHSATH, KaKue CTOPOHBI (BEpILIUHBI)
YEeTBIPEXYTOJIbHUKA HA3bIBAIOTCA MPOTHUBONOJIOKHBIMU;
(dhopMynupoBaTh OTIpEICTICHUS napasiesnorpaMmma,
Tpamenuy,  paBHOOCIPEHHOW W MPSAMOYTOJIBHOM
Tpamenuid, TPSAMOYrojibHUKa, pom0Oa,  KBaapara;
n300pakaTh U Pacro3HaBaTh JTH UYETHIPEXYTOJIHHUKU;
dbopMyIupoBaTh U JOKA3bIBaTh YTBEPXKACHHS 00 HX
CBOMCTBaX M TMpHU3HAKaX; pemarh 3aJayd  Ha
BBIUKMCJICHHE,  JOKAa3aTeIbCTBO W  TIOCTPOCHUE,
CBsI3aHHBIE C OTUMU BHUJAMU YETHIPEXYTOJbHHUKOB;
OOBSICHSITH, KaKue JIBE TOYKH Ha3BIBAIOTCS
CUMMETPUYHBIMH OTHOCHUTEILHO TpSIMOW (TOYKH), B
KaKoM ciiydae (purypa Ha3bIBaeTCsi CHMMETPHYHON

I'nasa VI. IL1omaan

14

[momage MHOTOYTOJIBHUKA,
KBaJpara, NpsMOYTrOJIbHHUKA.

O6’L}ICH${TB, KaK IMPOU3BOAUTCA HU3MCPCHHC HHOLH&I[Cﬁ
MHOT'OYT'OJIbHHUKOB, KakKue MHOT'OYT'OJIbHUKHU
Ha3bIBAKOTCsA PaBHOBCIIMKNMU u KaKue




[Imomaau napasienorpamma,
TPEYTroJIbHUKA U Tpaneuuu
Teopema [ugaropa
Pemrenue 3amau
KonTtposbnas padora Ne 2

PaBHOCOCTABJICHHBIMU;  (hOPMYyITUPOBaTH  OCHOBHBIC
CBOMCTBA IUJIOIIAAEeil ¥ BEBEIBOOIUTL C HX ITOMOIIBIO
bopmybl rIomaaei MPSMOYTOJIbHHKA,
napajuiesiorpamMma, TPEYTOJIbHUKA, Tparenum,
(bopMyIUpOBaTh U AOKA3bIBATh TEOPEMY 00 OTHOIICHHUH
IUIONIA/IeH TPEYroJbHUKOB, HMMCKIOIIUX II0 PaBHOMY
yriy;  (GopMynIupoBaThb H  JIOKAa3bIBaTh  TEOPEMY
[Tudaropa u oO6parHyro €if; BBIBOAUTH hopmymy ['epoHa
JUISL TUIOMIQJM TPEYTrOJIbHHWKA; pemarh 3aJadd Ha
BBIUMCIICHHE W  JIOKa3aTelbCTBO,  CBS3aHHBIC  C
dbopmynamu rnomazaei u reopemoii [udaropa

I'nasa VII. ITonooubIe 17 OODBACHATH MOHATHE NPOMOPLHUOHATIBHOCTH OTPE3KOB;
TPEYroJbHUKH dbopmynupoBarth onpeaeacHus MOA00HBIX
Omnpenenenue Mog00HBIX TPEYroJbHUKOB Hu ko3 dunmenta oJ00uS;
TPEYrOJbHUKOB dopmynupoBaTh M JIOKa3blBaTb  TEOpPEMBI: 00
[Tpu3naku mo1o6us TPeyroabHUKOB OTHOUIICHUM TIUIOMIa/iel MOAOOHBIX TPEYrOJbHUKOB, O
KonTtpoabnas padora Ne 3 IpU3HAKaX MoA00MS TPEYroJbHUKOB, O CpeaHel
[Ipumenenue nogobus K JUHUU  TPEYrojbHUKA, O TEPECeYCHUH  MeTuaH
J0Ka3aTEIbCTBY TEOPEM U PELLICHUIO TPEYrojbHUKA, O IPONOPLUUOHAIBHBIX OTpPE3KaX B
3a1a4 MNPSIMOYTOJILHOM TPEYTOJIbHUKE;, OOBACHATH, YTO TAKOE
COOTHONICHUST MEXKy CTOPOHAMH U MeTOo/ 1Mo 100Ul B 3a7ja4aX Ha MMOCTPOCHUE, U MMPUBOIUTH
yriiaMu OPSAMOYTOJbHOTO MpUMEpPHl IPUMEHEHHUS 3TOTO METOJ1a; OOBICHATH, KaK
TPEYrojJbHUKA MOYHO UCIIO0JIb30BaTh CBOMCTBa O0T00HBIX
KounrpoJsbHnas padora Ne 4 TPEYrOJbHUKOB B HM3MEpPUTENbHBIX paboTax Ha
MECTHOCTH; OOBSICHSITH, KaK BBECTH IIOHATHUE ITOJ00MS
TUIS MIPOU3BOJIBHBIX dburyp; dbopmynupoBaTh
OmNpeeeHUs W WUIIOCTPUPOBATH TMOHATUS CHHYCA,
KOCHMHYCAa U TaHTeHCa OCTPOro yria MpsiMOYTOJIBHOTO
TPEyroJibHUKa; BBIBOJAUTH OCHOBHOE TPUTOHOME-
TPUYECKOE TOXKAECTBO U 3HAUCHHUS CHHYCA, KOCUHYyCa U
tanrenca mis yrimoB 30°, 45°, 60°; pemarb 3amayw,
CBA3aHHBIE C MOJA0OMEM  TpPEYroJbHUKOB, s
BBIYHCIICHUS 3HAYCHU I TPUTOHOMETPUUICCKHUX
GyHKIMI UCTIONB30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI
I'naBa VIII. OkpyxHocTh 14 HccenenoBate  B3aMMHOE  PacHOJIOKEHUE MPSMOM  H

KacarenbHas K OKpY>KHOCTH.
[{enTpanpHbIC U BIUCAHHBIE YTITBI
YeTsIpe 3aMevaTeNbHbIe TOUKH Tpe-
YTOJbHUKA

BrimcanHas u onmucaHHas
OKPYXHOCTH

Pemenue 3agau

KonTpouabnas paéora Ne 5

OKPY>KHOCTH; dbopmynupoBaTh ompeaecHue
KacaTeIbHOW K OKPYXXHOCTH; (QOpMYIHpOBaTh |
JIOKa3bIBaThb TEOPEMBI: O CBOWCTBE KacaTelbHOH, O
IpU3HAKe KacaTelabHOM, 00 OTpe3Kax KacaTeIbHBIX,
NPOBENEHHBIX W3 OJHOM TOYKH; (HOPMYIUPOBATH
MOHATHUS LEHTPAJIBHOIO YIVIA M T'PajyCHOM Mepbl Iyru
OKPYKHOCTH; (OPMYJIHPOBATh U JOKA3bIBATH TEOPEMBI:
O BIMCAaHHOM YIJIe, O IIPOU3BEJIECHHU OTPE3KOB
IEePECEKAOIMUXCS XOopn; ¢dbopMynupoBaTh u
JIOKa3bIBaTh TEOPEMBI, CBS3aHHBIE C 3aMe4aTeIbHBIMU
TOYKAMM TPEYTroJIbHHKA: O OHMCCEeKTpuce yria M, Kak
CIEACTBHE, O IepeceueHuu OuCCeKTpuc Tpe-
YIOJIbHUKA; O CEPEIUHHOM NEPICHAMKYJSAPE K OTPE3KY
M, KaK CIEICTBHE, O IIEPECEUYECHUH CEPEIUHHBIX
NEPIECHIUKYJISIPOB K CTOPOHAM  TPEYrOJbHUKA; O
[IEPECEUEHUN BBICOT TPEYroJIbHUKA; (HOPMYIUPOBATH
OIpeAeeHus OKPY>KHOCTEH, BIIMCAHHOMN B
MHOT'OYT'OJIbHUK U OIMCAaHHOW OKOJIO MHOT'OYI'OJIbHUKA;
dbopmynupoBaTb U JOKa3blBaTb  TE€OpeMbl: 00
OKPYXHOCTH,  BIHCAaHHOM B  TpPEYrojbHHUK; 00
OKPY)KHOCTH, OIIMCAHHOW OKOJIO TpEYroJbHHUKA; O
CBOMCTBE CTOPOH OIMCAaHHOI'O YETHIPEXYTOJIBHUKA; O
CBOMCTBE YIJOB BIHCAaHHOTO YETHIPEX YIOIbHUKA,




pemiath 3a7aud Ha BBIYUCIICHHE, JOKa3aTelIbCTBO W
MOCTPOCHHUE, CBSI3aHHbIE c OKPYXHOCTBIO,
BMIUCAHHBIMA W ONUCAHHBIMU TPEYrOJbHUKAMH U
YeTHIPEXYTOJbHUKAMU; UCCIIeI0OBATh CBOIiCTBa
KOHUrypanuii, CBA3aHHBIX C OKPYXHOCTBIO, C
MIOMOIIbI0 KOMITBIOTEPHBIX TPOrpamMm

IToBTOopenue. Pemenue 3agay. 7
HTorosasi KOHTpoJILHAsA padoTa.
9 kJ1acc
Komnu- XapaKkTepuCTHKa OCHOBHBIX BUJIOB
Copepxanue Marepuana 4ECTBO NEeATENbHOCTH YUEHHKA (Ha YpOBHE
JacoB Y4EOHBIX ICHCTBHI)
IloBTOpeHue Kypca reomerpum 8 2 PemaTtp 3amauM Ha BBIUKCIEHUE U JI0KA3aTENIbCTBO,
KJiacca CBsI3aHHBIE ¢ (opMyJIaMM IUIOIIAJACH, pelaTh 3a1a4yd Ha
[Inomanu napamienorpamma, BBIUMCIEHHME U  JOKa3aTelIbCTBO,  CBS3aHHBIE  C
TPEYrOJIbHUKA U TPAIlCLIUH. OKPYXXHOCTBIO,  BIHMCAaHHBIMH U  OIMCAHHBIMU
Bnucannas u onucanHas TPEYroJibHUKaMHU
OKPYHOCTH.
I'naa I X. Bektopbl 12 @opMyIMpOBaTh  ONPEACICHUS W  WUIIOCTPUPOBATH
ITonsiTue BexTopa IOHATHSL BEKTOpa, €ro JUIMHBL, KOJUIMHEApHBIX U
Cno’xeHue U BbIUNTaHUE BEKTOPOB pPaBHBIX BEKTOPOB; MOTHUBUPOBATh BBEJCHUE MOHATHI U
YMHOXEHHE BEKTOpPA HA YUCIIO. NEICTBUH, CBS3aHHBIX c BEKTOpaMH,
[IpMeHeHne BEKTOPOB K PEIIEHUIO COOTBETCTBYIOLIMMHU IpUMEPAMH, OTHOCAUIUMHCA K
3aja4 (bU3UYEeCKUM BEKTOPHBIM BEJIWYMHAM; MPUMEHATH
KonTpoabnas padora Ne 1 BEKTOPBl M JCWCTBUSA HaJl HUMH IIPU DPCIICHHUH
reOMETPUYECKHUX 3a1a4
I'naBa X. MeToa KOOpAHHAT 10 OOBSCHATD u WILTIOCTPUPOBATH TIOHATHUS
Koopaunats! Bextopa IIpocreiimmue IPSAMOYIOJIBHOM  CUCTEMBI KOOpPAUHAT, KOOPAWHAT
3aJlauv B KOOpJAMHATax TOYKM U  KOOpJAMHAT BEKTOpa; BBIBOJUTh U
VYpaBHEHUS OKPYKHOCTHU U IIPSIMOM UCIOJIb30BaTh IPH  peLIeHUuH 3aaad  (HopMyJbl
Pemenue 3anau KOOpJMHAT CEepeAMHbl OTpe3Ka, JJIUHBl BEKTOpa,
KonTtposbnas padora Ne 2 paccTosiHus MEXAYy JBYMsS TOYKAMM, YpaBHEHUSA
OKPYKHOCTH U MPSAMOI1
I'naBa XI. CooTHOIIEHHST MEKAY 14 @dopMynupoBaTh ¥ WUIIOCTPUPOBATh  OINpPEACIICHHUS
CTOPOHAMH U yIJIaMH CUHYyCa, KOCUHYCa, TAHI€HCa U KOTaHreHca yrioBs ot 0 10
TpeyrojbHuka. CkajsipHoe 180°; BBIBOOUTH OCHOBHOE€ TPUTOHOMETPHUYECKOE
Nnpou3BeJeHue BEKTOPOB TOX/IECTBO U (POPMyJIbI MPUBEACHUS; POPMYIUPOBATH U
Cunyc, KOCUHYC, TaHT€HC, JIOKa3plBaTb  TEOPEMbl CHHYCOB M  KOCHHYCOB,
KOTAHTEHC yIia NPUMEHATh HUX MpPU PELIEHUU TPEYroJbHUKOB;
CooTHOIIEHUSI MEXKy CTOPOHAMH U OOBACHATh, KaK HCIHOJB3YIOTCS TPUTOHOMETPUUYECKHE
yriaaMH TpeyroJbHUKa dopMyNibl B H3MEpPUTENbHBIX paboTax Ha MECTHOCTH;
CkansipHo€e pOU3BEIEHNE BEKTOPOB dbopmynupoBaTh ONpeaeIeHUs yria MEXKIY
Pemenue 3anau BEKTOpaMH M CKaJIpHOTO IPOMU3BEAECHHUS BEKTOPOB;
KonTtpoabnas padora Ne 3 BBIBOJUTH (hOPMYJY CKaJSIPHOI'O MPOM3BENIEHUS 4epe3
KOOPAUHATHI BEKTOPOB; bopmynupoBaTh u
00OCHOBBIBaTh YTBEp)KJICHHE O CBOWCTBAaX CKaJpHOTO
MIPOMU3BEJICHUSI;  MCIOJb30BaTh  CKaJspHOE  IPO-
W3BEJEHUE BEKTOPOB IIPU PELICHUH 33734
I'aasa XII. [iuHa oKkpyKHOCTH U 12 ®opMynupoBaTh onpezaeneHue MIPaBUIIBHOTO
IUIOIIAAb Kpyra MHOTOYTOJIbHHMKA; (OPMYJIHpPOBATH U  JTOKa3bIBaTh
IIpaBriIbHBIE MHOTOYTOJIBHUKHU TeopeMbl 00 OKPYXXHOCTSAX, OIHCAaHHOW OKOJIO

JInnHa OKPYKHOCTH U ILIOIIAAb
Kpyra

NpaBUJIIBHOTO MHOTOYTOJIbHHUKA U BIIMCAaHHOHN B HETO,
BBIBOJUTH U UCITIOJIB30BATH q)OpMYJ'II)I JJI BBIYUCIICHUA

Pemenue 3anau IJIOIIAAM  NPABUIBHOTO  MHOIOYIOJIBHHKA,  €ro
KonTtpoJubnas padora Ne 4 CTOPOHBI M paauyca BIIMCAHHOW OKPYXHOCTH;
pemaTh 3aJayd  Ha IOCTPOEHHME  IPABUIIBHBIX




MHOTOYTOTBHHUKOB, OOBSCHITh TMOHATHS JUIAHBI -
OKPY>KHOCTH W IUIOUIAJIM KPYyTa; BBIBOAUTH (POPMYIIBI
JUISL BBIYUCIIEHUS JUIMHBI OKPYKHOCTH U JJIMHBI AYTH,
IJIOIIAAM Kpyra MW IUIOIIaJAM KPYyroBOIO CEKTOpa;
MPUMEHSTH 3TH (OPMYIIBI IPU PEIICHUH 33724

I'naa XIII. IBukenus

[TonsaTne nBUXEHUA.
[TapamienbHbIN IEPEHOC U TOBOPOT
Pemenne 3anau

OOBACHATH, YTO Takoe OTOOpa)k€HHWE IJIOCKOCTH Ha
ce0sl U B KaKOM Clly4ae OHO Ha3bIBA€TCS JBM)KEHHEM
IUIOCKOCTH; 00BSACHSATh, UTO TAKOE OCEBasi CUMMETPHS,
LEHTpAJIbHAs CHMMETpPHs, IapajuICIbHBIA IIEPEHOC U
IOBOPOT; OOOCHOBBIBaTh, YTO O3TH OTOOpa)keHUs
IJIOCKOCTH  Ha  celsi  SBISIOTCA  JBHXKCHUSIMH;
OOBICHATh, KaKoBa CBSA3b MEXIY JBH)XXEHUSIMH H
HAJIOKEHUSIMM; HJUIIOCTPUPOBATH  OCHOBHBIE  BUJBI
JBMKEHHM, B TOM YHUCJIE C MOMOIIBIO KOMIBIOTEPHBIX
IIpOrpamMm

I'masa XIV. HauansHble cBeneHus us
CTEpPEOMETPHU

MHororpaHHuKH
Tena v MOBEPXHOCTH BpalCHUS

OOBACHATH, YTO TaKOE€ MHOTOTPaHHHUK, €ro TIpaHH,
péOpa, BepIIMHBI, IUAroHajid, KaKOH MHOTOTPAaHHHK
Ha3bIBACTCS  BBIMYKIBIM, 4YTO Takoe N-yroJibHas
npusMma, €€ OCHOBaHHs, OOKOBBIE TpaHH M OOKOBBIC
p€Opa, Kakas Mpu3Ma Ha3bIBaeTCs MNPAMOW U Kakas
HAKJIOHHOHM, YTO TaKO€ BBICOTA MPU3MBI, Kakas IMpHU3Ma
Ha3bIBae€TCsl  Mapajlieienune oM H  Kakol  ma-
pajienenumne Ha3bIBAETCs IPSIMOYTOJIBHBIM;
dbopmynupoBaTh M OOOCHOBBIBATH YTBEPKICHUA O
CBOICTBE JMAroHaJIeW MmapajuiesienuIieia 1 O KBaapare
JIMaroHanu IPSIMOYTOJILHOTO napa’sienenumnesa;
OOBSICHATh, YTO Takoe€ O0OBEM MHOTOTPAaHHUKA; O00b-
SACHSITh, KAKOI MHOTOTPaHHUK Ha3bIBAETCA MUPaMUJIOMN,
YTO TAaKO€ OCHOBaHUE, BEpILIMHA, OOKOBbIE TIpaHH,
O0okoBbIe pEéOpa U BbICOTA MHUpPAMUbI, Kakas MUpaMuia
Ha3bIBACTCS  MPAaBWIBHOW, dYTO  Takoe amodema
NpaBWIBHON  MHUpPaMUIbL, OOBSICHATH, KaKoe TeJo
Ha3bIBAECTCSl LIMJIMHIPOM, YTO TAaKO€ €ro OcCh, BBICOTA,
OCHOBaHM, paauyc, O60okoBas MOBEPXHOCTb,
oOpasyroriue, pa3BEPTKa OOKOBOM  IMOBEPXHOCTH,
KakuMHu (GopMylaMu BBIpaXalTCs 00bEM U TUIOMIATh
OOKOBOW TOBEPXHOCTH UWJIMHAPA; OOBACHITH, KaKOe
TEJIO Ha3bIBAETCS KOHYCOM, YTO TaKO€ €ro Ooch, BHICOTA,
OCHOBaHHUE, OOKOBas IOBEPXHOCTb, OOpa3yloIIue,
pa3BépTka OOKOBON MOBEPXHOCTH, KaKUMHU (hopMynamu
BbIpaxaroTcsi OO0bEM KOHyca U IUIOab OOKOBOM
MOBEPXHOCTH;  OOBSCHATh,  Kakasg  IOBEPXHOCTb
HazbIBaeTcsl cepoil U KaKoe TEeJO Ha3bIBAETCS LIapOM,
4TO Takoe paauyc M jaumaMmerp cdepbl (mapa),
pacno3HaBaThb Ha PUCYHKax MpHU3My, Napajulesenunesn,
MUpaMHUy, TUIUHIP, KOHYC, IIap

IHoBTOpenue. Pemenne 3axay.
Hrorosasi koHTpoJibHasi padora Ne §




