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PABOYAA ITPOI'PAMMA

I[Io reomerpun

YpoBeHb 00pazoBaHusl — OCHOBHOE oO11iee. 7-9 Kiaccel
KomnuectBo wacoB - 204 yaca

Yuurens JlyrkoBa Onbra BacunbeBHa, [{apeBa Jlronmuna CepreeBna

Pabouas nmporpamma coctaBieHa Ha ocHOBe [IpuMepHOii OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus
(omo6peHa penieHreM (eaepabHOro0 Y4eOHO-METOANYECKOr0 00BEAUHEHUSI IO 00IIeMy 00pa30BaHUIO (MPOTOKOJ OT &8 arpers
2015 r. Ne1/15)) u B cootrBercTBuM ¢ Y MK: «I'eomerpus. Pabouas nporpamma k yueOHuky JI.C.Atanacsna u apyrux. 7 — 9Kinacchl:
ydueOHoe nmocobue Jj1s 0011eo0pa3zoBaTesbHbIX opranu3anuii» / B.®.byty3oB. — 4-¢ uznanue. - M.: [Ipocsemenue, 2016 r. PaGouas
nporpamma 1o reometrpuu. 7 knacce/ Cocrasutens [.M.MacnakoBa. — M.: Bako, 2014 r.



1. JIMUHOCTHBIE, METAIIPEJJMETHBIE U TIPEJJMETHBIE PE3YJIbTATBI OCBOEHUSA COAEPXKAHUSA KYPCA

[Tporpamma obOecnieunBaeT JOCTUKEHHUE CIAEAYIOUINX PE3YIbTATOB OCBOCHHS 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO O0IIET0 00pa30BaHus:
JIUYHOCHIHbIE:

1) bopMupoBaHHE OTBETCTBEHHOI'O OTHOIICHHUS K YYEHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCsl K CAMOPA3BUTHUIO U CaMO0OOpa30BaHUIO Ha
OCHOBE MOTHBAIIUH K OOYYEHUIO U MMO3HAHUIO, BEIOOPY JaibHENIIero o0pa3oBanus Ha 6a3e OpUEHTUPOBKH B MUpE Tpodeccuii u mpodhecCHoHaTbHbIX
MIPEOYTEHUH, OCO3HAHHOMY ITOCTPOSHUIO UHAUBHIYaIbHOI 00pa30BaTeIbHON TPAEKTOPUH C YUETOM YCTOWUYMBBIX TO3HABATEIbHBIX HHTEPECOB;

2) hopMupoBaHHE LIETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTUKH;

3) popmupoBaHUE KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU, CTAPIIUMH U MIIAJIIUMH B
00pa30BaTenbHOM, 0OIIECTBEHHO MOJIE3HOH, yueOHOUCCIIeI0BATENbCKON, TBOPUECKON U APYTUX BUAAX JIEATEIHHOCTH;

4) ymMeHue SCHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIM B YCTHOH M MUCHbMEHHOW PEeYH, TOHUMATh CMBICI TTOCTABJICHHOW 33/]a4H, BRICTPANBATh
apryMeHTaI1I0, TPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI;

5) KPUTUYHOCTDH MBIIICHHSI, yMEHUE PAcIiO3HABATh JOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIIMYATH TUIIOTE3Y OT (hakTa;

6) KpeaTUBHOCThH MBILIUICHUS, UHUIIMATUBY, HAXOIYMBOCTb, aKTUBHOCTH MPHU PEIICHUH F€OMETPHUUECKUX 3a7ay;

7) yMEHHE KOHTPOJIMPOBATH MIPOLIECC U PE3YJIbTAT yUeOHON MaTEMATUYECKOM 1€ TENbHOCTH;

8) c1mocoOHOCTh K SMOIIMOHATILHOMY BOCIIPUSATHIO MATEMAaTUYECKUX 0OBEKTOB, 3aja4, PeUICHHH, pacCyKIeHUH;

Memanpeomemuule:

1) yMeHHe caMOCTOSTENbHO MIIAHUPOBAThH AIbTEPHATUBHBIC MTYTH JOCTUKEHHUS 11eJIei, 0CO3HAHHO BBIOMPaTh Hanbosee 3(hPeKTUBHBIE CIIOCOOBI
peleHus yaeOHbBIX U MO3HABATEIbHBIX 33/1a4;

2) yMeHHe OCYIIECTBIATh KOHTPOJIb [0 Pe3yIbTaTy U MO CIOCO0y ASHCTBUS Ha YPOBHE MPOU3BOIBHOIO BHUMAHUS U BHOCUTh HEOOXOIUMbIE
KOPPEKTHBBI;

3) yMeHHe a/IeKBaTHO OIIEHWBATh MPaBUWIIBHOCTh WU OIIMOOYHOCTH BBITIOJIHEHUS YUeOHOH 3a1a4l, €€ 00beKTUBHYIO TPYIHOCTh U COOCTBEHHbBIE
BO3MOXXHOCTU €€ PELICHHUS;

4) oco3HaHHOE BIIA/ICHUE JIOTHYECKUMU JIEHCTBUSAMU OIpeeNICHUs MTOHATUI, 00001IEHHsI, yCTAHOBJIEHUS aHAJIOTHH, KJIaccu(UKallui Ha OCHOBE
CaMOCTOSITENILHOTO BIOOpa OCHOBAHUI M KPUTEPHUEB, YCTAHOBJICHHS POJIOBUIOBBIX CBSI3EH;

5) yMeHMe ycTaHaBIMBaTh IPUUMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTD JJOTMUYECKOE PACCyXk/IEHUE, YMO3aKI0UeHne (MHAYKTUBHOE, 1€AYKTHBHOE U
10 aHAJIOTHH ) U BBIBO/IBI;

6) yMeHHe CO3/1aBaTh, IPUMEHATHh U IPe0oOPa30BbIBaTh 3HAKOBOCUMBOJIMYECKUE CPEICTBA, MOJIEH U CXEMBI JIJIS peIIeHUs] yUeOHbIX U
M03HABATENIbHBIX 33]1aY;

7) yMeHHE OpraHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIILHOCT C YUUTEJIEM M CBEPCTHUKAMU: ONIPEEIIATh 1IETIH,
pacnpenensaTh PyHKIIMN U POJU YYACTHUKOB, 0OIIHE CIIOCOOBI pabOThI, YMEHHE paboTaTh B TPYIINE: HAXOAUTH OOIIee pelIeHre U pa3peniarh KOHQIUKTHI
Ha OCHOBE COTJIaCOBaHUS MO3UIUH 1 y4€Ta HHTEPECOB; CIylIaTh NapTHEPA; GOPMYIUPOBATh, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

8) dhopmupoBaHKe U pa3BUTHE YUEOHOW M OOIIETIOIB30BATEIbCKOW KOMIETEHTHOCTH B 00JIACTH MCTIOIB30BaHMS HH(GOPMAIIHOHHO-
KOMMYHHKAITMOHHBIX TexHonoruii (MK T-koMneTeHTHOCTH);

9) nepBoHavaIbHBIE MTPEICTABICHUS 00 HIEIX U O METOAAaX MaTEMAaTUKH KaKk 00 YHUBEpPCAIbHOM SI3bIKE€ HAYKH U TEXHUKHU, O CPEJICTBE
MOJICJIMPOBAHUS SIBIICHUH U MPOLIECCOB;



10) ymeHue BHIETh MaTEMAaTUYECKYIO 331a4y B KOHTEKCTE MPOOIEMHOM CUTYyalluy B APYTHX AUCHUILTUHAX, B OKPY)KAIOLIECH KU3HH;

11) ymeHue HaxOUTh B PAa3JIMYHBIX MCTOUYHHKAX MHPOPMALIMIO, HEOOXOIUMYIO JUIsl pELICHHs] MaTeMAaTH4YEeCKHUX MpoOIieM, U IIPEICTaBIATh €€ B
MOHATHOMU (hopMe; MPHUHUMATH PEIICHHE B YCIOBUSAX HEMOIHON U U30BITOYHOM, TOUHOW M BEPOATHOCTHON MH(pOpMaIumy;

12) ymeHue NoHMMAaTh ¥ UCIOJIb30BATh MATEMAaTHUECKUE CPEICTBA HATTIAHOCTH (PUCYHKH, YEPTEXH, CXEMBI U JIp.) IS UIUIIOCTPaLuy,
MHTEpIpETALH, ApIyMEHTALUHY;

13) ymeHue BbIABUraTh TMIIOTE3bI IPU PELICHNHU YY€OHbIX 33Ja4 ¥ IOHUMAaTh HEOOXOJUMOCTb UX ITPOBEPKH;

14) ymeHue npuMeHsATh UHAYKTUBHBIE U JI€IYKTUBHBIE CIIOCOOBI PacCy X A€HUN, BUAETh Pa3IMUHbIe CTPATETUU PELICHMS 3a/1a4;

15) noHrMaHue CyITHOCTH aIrOPUTMHUUYECKUX IPEANNCAaHUNA U YMEHHE IeHCTBOBATh B COOTBETCTBUM C MPEAJIOKEHHBIM aJIrOPUTMOM;

16) ymMeHue caMoCTOSITEIbHO CTAaBUTh 11€JIH, BEIOUPATh U CO3/1aBaTh AJITOPUTMBI AJIS pEIIEHUs YUeOHBIX MaTEMAaTHUYECKUX MTPo0iIeM;

17) ymeHue miaHupoBaTh U OCYILIECTBIIATH 1€ATEIbHOCTD, HAIPABICHHYIO HA PELICHUE 3a/1a4 CCIIEA0BATENbCKOr0 XapaKkTepa;

npeomemmole.

1) oBnaneHre 6a30BBIM MOHATHWHBIM AIIIAPATOM 110 OCHOBHBIM Pa3JieiaM COAEP KaHuUs; TPEACTaBICHNE 00 OCHOBHBIX M3Y9aEeMBIX MOHITHIX
(uucno, reomeTpuueckas GUrypa, BEKTop, KOOpIAMHAThI) KaK BaKHEHIIIMX MaTeMaTHYECKUX MOJENAX, O3BOJISIOIIMX ONUCHIBATh U U3Y4aTh peaslbHbIe
IIPOLIECCHI U SIBJICHHUS;

2) ymeHnue paboTaTh C FEOMETPUUECKUM TEKCTOM (aHAJIM3UPOBaTh, U3BJIEKaTh HEOOXOAUMYIO HH(POPMALIHIO), TOYHO U T'PAMOTHO BBIPaXKaTh CBOU
MBICJIM B YCTHOM ¥ IMCBMEHHOM PeYr ¢ IPUMEHEHUEM MAaTEMaTHYECKON TEPMUHOJIOTMU U CUMBOJIMKH, UCII0JIb30BaTh PA3JIMYHBIE SI3bIKM MATEMATUKH,
IIPOBOJIUTH KJIACCU(UKALIMK, JIOTHUECKUE 0OOCHOBAHMS, J0KA3aTeIbCTBA MATEMaTUUECKUX YTBEPKACHU;

3) oBiazieHNEe HaBbIKAMHU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYUCIICHMUIA;

4) oBnajsieHUe reOMETPUYECKUM S3bIKOM, YMEHHE UCIIOIb30BATh €r0 Ul ONUCAHUS ITPEIMETOB OKPYKAIOIIEro MUpa, pa3BUTHE IPOCTPAHCTBEHHBIX
MIpe/ICTaBICHUI U N300pa3UTEIbHBIX YMEHHH, TPUOOPETEHNE HAaBBIKOB T€OMETPUUECKUX TOCTPOEHUI;

5) ycBOEHHE CHCTEMATUYECKUX 3HAHUHN O TUIOCKUX (UTypax M X CBOMCTBAX, a TAKXKe Ha HAIJIAHOM YPOBHE — O NMPOCTEHIINX
IIPOCTPAHCTBEHHBIX TEJIAX, YMEHHE IPUMEHITh CUCTEMAaTUYECKUE 3HAHUS O HUX I PEUICHUS TEOMETPUUYECKUX U MPAKTUYECKUX 3a7aY;

6) yMEeHHE U3MEPATH AJTUHBI OTPE3KOB, BEJIMYMHBI YTJIOB, HCIIOJI30BaTh (POPMYJIBI Il HAXOXKACHUS TIEPUMETPOB, TUIONaAel 1 00BEMOB
reOMEeTPUUYECKUX PUTYp;

7) yMeHME IPUMEHSTh N3yUeHHbIE MOHATHS, PE3YJIbTAaThl, METO/IBI JJISl PEIICHUS 33/1a4 MPAKTHUECKOro XapakTepa U 3aJad U3 CMEXHbIX
JUCLUILIMH C UCIIOJIb30BAHUEM ITPU HEOOXO0IMMOCTH CIIPAaBOYHBIX MaTepUANIOB, KAIbKYJIATOpPa, KOMIIBIOTEPA.

2. COAEP/KAHHUE KYPCA

Harnsanas reomerpus.

Harnsanele npeacraBiaeHus o MPOCTPaHCTBEHHBIX GUrypax: Ky0, mapajuieNenures], npusma, mupamMmmia, map, chepa, KOHyC, LHIHHID.
N3o00paxenue npoctpaHcTBeHHbIX puryp. Ilpumeps! ceuennii. MHororpannuku. [IpaBuibHble MHOTOrpaHHUKH. [IpriMepsl pa3BEPTOK MHOTOIPaHHUKOB,
LUJIUHIPA U KOHYCA.

[Tonsitne 06béMa; enuaUIBI 00BbEMA. OOBEM IPSIMOYTOJILHOTO MapajuieNenuesa, Kyoa.

I'eomerpuueckue Gurypsl.

[Tpsimbie u yriibl. Touka, mpsimasi, miaockocTb. OTpe3ok, ayd. Yroia. Bunsl yrios. BepTukanbHble 1 cMexHbIe yribl. buccektpuca yria.
[TapatenpHbIe U nepecekaromuecs npsamMele. [lepnenaukyisapHelie npsmsie. TeopeMsl 0 MapauIeIbHOCTU U NEPIEHAUKYIIIPHOCTH

npsmbix. [lepneHaukynsip u HakJIoHHas K npsiMoid. CepelMHHBIN MEePHIeHANKYISIP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBOCTBAa OUCCEKTPUCH YIIIa U CEPEIUHHOIO MEPIEHIUKYISIpa K OTPE3KY.



Tpeyronsauk. BeicoTa, Mennana, OuccekTpuca, CpeiHss JIUHUS TPEYrolbHUKa. PaBHOOEIpeHHBIE U pAaBHOCTOPOHHHUE TPEYTOJIbHUKU; CBOWCTBA U
IIPU3HAKKU paBHOOEIPEHHOIO TpeyroibHUKa. [Ipu3Haku paBeHcTBa TpeyrosbHUKOB. HepaBeHcTBO TpeyroibHuKa. COOTHOIIEHUS MEXKy CTOPOHAMU U
YIJIaMH TPEYTOJIbHUKA.

CymMma yriioB TpeyrosibHHKa. BHeIIHUE yIilbl TPEYroJbHUKA.

Teopema ®Daneca. [Tonobue TpeyroapHUKOB. [Ipu3Haku mogoous TpeyroasHukoB. Teopema [Mudaropa. Cunyc, KOCHHYC, TAHTEHC, KOTAHTCHC
OCTpPOTO yIJja MpsIMOYTOJbHOI0 TpeyroiabHUKa U yrioB oT 0 1o 180°; npuBeaeHue k octpomy yriy. Pemenue npsMoyroiabHbIX TpeyrojJbHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYIIBI, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC OJHOI0 U TOrO *ke yriia. Pelenne TpeyrojibHUKOB:
TeopeMa KOCUHYCOB M TEOpPEMa CUHYCOB. 3aMe4aTelIbHbIE TOUKH TPEYrOJIbHUKA.

Yeteipéxyronpuuk. [lapamienorpamm, ero ceoiictsa u npusHaku. [IpsmoyroasHuK, KBaapar, poM0, MX CBOMCTBA U npu3Haku. Tpanenus,
CpEIHSs JIMHUS TPAIELHU.

MHoroyronsHuK. Beinmykiieie MHOroyroiapHukd. CymMma yIiloB BBITYKJIOTO MHOTOYTOJIbHUKA. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. [lyra, xopaa. Cekrop, cerMeHT. LleHTpanbHblil yros, BOMCAHHBIN YTroJjl, BEIMYMHA BIIMCAHHOTO yria. BzanmHoe
pacrosoKeHue NpsMO U OKPYKHOCTH, IBYX OKpyKHOCTel. KacaTenbHas U cexylas K OKpy>KHOCTH, UX CBOMCTBA. Brincanusle 1 onncaHHble
MHOTOYroJbHUKU. OKPY’KHOCTb, BIIMCAHHAS B TPEYTOJbHUK, U OKPYKHOCTh, OIMCaHHAs! OKOJIO TPEYTobHUKA. BricanHble 1 ONMCaHHbIE OKPYKHOCTHU
IIPaBHWJIBHOI'O MHOTOYT OJIbHUKA.

['eomerpuueckue nmpeodpazosanus. [lonsTre o paBencTe puryp. [lonsarre o ABWKEHUH: OCEeBasi U IEHTPaIbHAS CUMMETPHH, TTapaJIeTbHBIN
nepeHoc, noBoport. [lonsTre o nogoduu GuUryp 1 roMOTETHH.

[TocTpoeHus ¢ OMOIIbIO HUPKYIIS U TMHENKU. OCHOBHBIE 3a/1a4l HAa TIOCTPOCHHUE: JIEJIEHNE OTPE3Ka MI0M0J1aM; [IOCTPOEHHUE YIJia, paBHOTO
JAHHOMY; IIOCTPOEHHUE TPEYTOJIbHUKA IO TPEM CTOPOHAM; TOCTPOSHHE NEPIICHANKYJIISpa K MPSIMOM; IOCTPOEHUE OMCCEKTPUCH! YITIa; IeJIeHUE OTpe3ka Ha
N paBHBIX YaCTEH.

Pemienue 3a1a4 Ha BBIYMCIIEHUE, TOKA3aTEIbCTBO U MOCTPOEHHE C UCIIOJIb30BAaHHEM CBOWCTB U3yUEHHBIX UTYP.

HN3mepenne reomeTpu4ecKux BeJMYHMH.

JlnnHa otpeska. PaccrostHre OT TOUKH 10 npsAMoil. PaccTostHre Mexay napayuleIbHbIMUA MPSIMBIMU.

IIepumeTp MHOTOYTOJIBHHKA.

JlMHa OKPY>KHOCTH, YUCJIO T; JUIMHA JYT'H OKPY>KHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMYMHOMN LIEHTPAJIBHOIO yIila U JUIMHOM AYT'M OKPYXHOCTH.

[TonsTue muomnaayu miaockux ¢uryp. PaBHococtaBineHHble n paBHOBenuKkue Gurypsl. [Inomane npsMmoyronsnuka. [Inomanu napanienorpamma,
TpeyrojbHuKa u Tpanenuu. [Inomans MHoroyronsHuka. [Inomanp kpyra u miomas cekropa. CooTHOLIEHUE MEKY TUIOHIaASIMU TOJA00HBIX QUTYP.

Pemienue 3a1a4 Ha BBIYHMCIICHHUE U IOKA3aTEIBCTBO C UCIOIB30BAHUEM M3YUEHHBIX (POPMYIL.

Koopaunartsl.

VYpasHenue npsamoil. Koopaunarts! cepeannsl oTpes3ka. @opMyiia pacCTOSIHHUS MEKIY ABYMsI TOUKaMH INIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

BekTopsbl.

Jnuna (Moaynb) Bektopa. PaBencTBo BekTopoB. KommmneapHsie BekTopbl. KoopanHaThl BeKTOpa. Y MHOKEHHE BEKTOpA HA YUCIIO, CyMMa
BEKTOPOB, PA3JI0KEHUE BEKTOPA 10 ABYM HEKOJUIMHEAPHBIM BeKTOpaMm. CKaIIpHOE IPOU3BEIEHUE BEKTOPOB.

TeopeTnko-MHOKeCTBEHHbIE TOHATHS.

MHOKeCTBO, 2JIEMEHT MHOKECTBA. 3aJjaHHE MHOYKECTB [IEPEUNCIIEHHEM JIEMEHTOB, XapaKTepPUCTUYECKUM cBoKcTBOM. [logMHOMXkeECTBO.
OObenrHeHne U epeceyeHre MHOXKECTB.



DJ1eMeHTBhI JIOTUKH.

Omnpenenenue. Akcuombl U TeopeMbl. JlokazarensbcTBo. Jloka3aTenscTBO OT NpoTUBHOTO. Teopema, oOpaTHas nanHoil. [Ipumep u koHTpIpUMEp.

[TonsiTHE O paBHOCWJIBHOCTH, CJIEJOBAHUH, YIIOTPEOJIEHUE JJOTUUECKUX CBA3O0K eCU ..., MO ..., 8 MOM U MOJLKO 68 MOM CIyyde, JT0OTUYECKUE CBA3KU
u, unu. 'eoMeTpusi B HCTOPUYECKOM PA3BUTHH.

Ot 3emnemepust k reometpun. [Iudarop u ero mkomna. @anec. Apxumen. [loctpoenne npaBUIIbHBIX MHOTOYTOJIBHUKOB. TpHceKnus yria.
Ksagparypa kpyra. Y nBoenue ky6a. Mcropus uncna m. 3osotoe ceuenue. «Havana» Esknupna. JI. Ditnep. H. W. Jlob6aueBckuii. MicTopus msitoro
IIOCTYJIaTa.

N300peTeHne MeTo1a KOOpAUHAT, TO3BOJISIFOIIETO MEPEBOIUTH T€OMETpuYecKrue 00bEeKTHI Ha sI3bIK anreOpsl. P. Jlekapt u [1. ®epma.

[Ipumeps! pa3aIuyHbIX CUCTEM KOOPJMHAT HA MJIOCKOCTH.

IHJIAHUPYEMBIE PE3YJIBTATBI U3YYEHUSA KYPCA TEOMETPUU B 7—9 KITACCAX

Harasanas reomerpust

Buvinyckuux nayuumces:

1) pacrio3HaBath Ha YePTEkKaAX, PUCYHKAX, MOJICIISAX U B OKPYKAIOIIEM MUPE TIIOCKHE U IPOCTPAHCTBEHHBIC TEOMETPHUSCKHUE (DUTYPHI;

2) pacro3HaBaTh pa3BEPTKHU KyOa, MPSIMOYTOJILHOTO Mapaielenunea, NpaBuibHON MTUPaMUIbL, UINHIPA U KOHYCA;

3) onpenensaTh M0 JUHEHHBIM pa3MepaM pa3BEPTKH (PUTYpBI TMHEHHBIC pa3Mepbl caMoil PUTyphl 1 HA00OPOT;

4) BBIYUCTIATH 00BEM MPSAMOYTOJIBHOTO MapalljiesienuIesa.

Buinycknux nonyuum 603mMoicHOCb:

5) BBIYKCIIATH 00BEMBI IPOCTPAHCTBEHHBIX TEOMETPHUYCCKHUX (DUTYP, COCTABICHHBIX M3 MPSIMOYTOJIbHBIX MapaslIC/ICITUIIC/IOB;

6) yriyOuTh U pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX;

7) IPUMEHSITh TIOHSATHE Pa3BEPTKH /IS BBHITIOIHEHHUS MIPAKTUIECKUX PACUETOB.

I'eomeTpuueckue Gpurypol

Buvinyckuux nayuumes:

1) mob30BaTHCS SI3LIKOM TE€OMETPHUU JJISI OMTMCAHUS MPEAMETOBOKPYIKAIOIIETO MUPA U UX B3AMMHOTO PACIIONIOKEHNS,

2) pacmo3HaBaTh U U300pakaTh HA YEPTEKaxX M PUCYHKAX TeoMeTpruyeckue GUrypsl U MX KOHPUTYpalunu3) HAXOAUTh 3HAYCHUS TMH JTUHEHHBIX
3JIEMEHTOB (PUTYP U UXOTHOIIEHUS, TPaTyCHYI0 Mepy yriioB oT 0 1o 180°, mpuMeHssionpee/IeHns, CBOMCTBA U IPU3HAKU (QUTYD U UX JIEMEHTOB,

oTHoIIeHUs Huryp (paBeHCTBO, OA00HE, CHMMETPUH, TIOBOPOT, MapalieIbHBIN MEPEHOC);

4) onepupoBaTh C HAUYAJHLHBIMU OHATHUSMU TPUTOHOMETPHUH UBBITIOIHAT AJIEMEHTapHbBIE OTIEpallMK HaJl PYHKIIUSIMU yTJIOB;

5) pemath 3a/1a4u Ha TOKA3aTEIbCTBO, ONMUPASICh HA N3YYCHHBIECBOMCTBA (DUTYP M OTHOLIECHUI MEKy HUMHU U MPUMEHSST U3YUCHHBIE METOBI
JI0Ka3aTeNbCTB;

6) pelatb HECIOXKHBIE 3a/1a4M HA TOCTPOEHUE, IPUMEHSIS OCHOBHBIE aJITOPUTMBI IOCTPOEHUS C TOMOLIBIO LIUPKYJIS U JIMHEHKH;

7) pemath MpoCTEeHIINe MNIAHUMETPUUECKHE 3a7]a9i B IPOCTPAHCTRE.

Buinycknux nonyuum 603modrcHocms.

8) oByaieTh METOIaMH PELICHHUS 3a/1a4 Ha BBIYUCIICHUS U JI0KA3aTeIbCTBA: METOIOM OT MMPOTHBHOTO, METOJIOM MOI00 M, METOIOM Tiepebopa
BAPUAHTOB U METO/IOM F€OMETPUUYECKUX MECT TOUEK;

9) nproOpeCTH OMBIT MPUMEHEHHSI aIreOPandecKoro 1 TPUTOHOMETPHUECKOTO amapaTa U HeH IBUKEHUS TPU PEIIEHUH TeOMETPUIECKUX 3a/1a4;



10) oBnaieTh TPAIUIIMOHHON CXEMOU PEIICHHUS 3a/1a4 Ha TIOCTPOCHUE C IIOMOIIBIO IIUPKYJISl U JIMHEHKHU: aHaJIN3, TOCTPOCHHE, JI0KA3aTeIbCTBO U
UCCIIEIOBAHMUE;

11) Hay4uThCS pelaTh 3a/1a4K Ha MMOCTPOCHUE METOIOM T'€OMETPHUECKOTO MECTa TOYCK M METOOM TOA00MS;

12) nproOpecTH OMBIT KCCIIECAOBAHUS CBOMCTB INIAHUMETPHUCCKHUX (DUTYP C TOMOIIBIO KOMITBIOTEPHBIX MIPOTPaMM;

13) pruoOpecTH ONBIT BHIIOIHEHHUS TIPOCKTOB 110 TeMaM: «['eoMeTpruecKue Mpeodpa3oBaHus Ha MIIOCKOCTHY, «[locTpoeHue OTpe3KoB 1o
dhopmymer.

HN3mepeHne reoMeTpU4YeCKUX BeJTUYHH

Buvinyckuux nayuumces:

1) ucnonp30BaTh CBOMCTBA M3MEPEHUS JJIUH, IJIOLIAACH U YIIIOB MIPH PEIICHUHU 33a]]a4 Ha HAX0XICHUE JJIMHBI OTPe3Ka, IMHBI OKPY>KHOCTH,
JUTMHBI IyTH OKPY>KHOCTH, TPATyCHON MEpHI YIIIa;

2) BBIUUCIATH IJTMHBI TMHEUHBIX AJIEMEHTOB (PUTYp U UX YIJIbl, HCTIOJIB3YS (OPMYIIBI JUTMHBI OKPY>KHOCTH U JUTMHBI IyTH OKPYKHOCTH, (POPMYIIBI
wionaaei puryp;

3) BBIUUCIISTH IJIOLIAAHN TPEYTOJIBHUKOB, MPSIMOYTOJbHUKOB, MapajieIOrpaMMOB, TpaNelfii, KpyroB U CEKTOPOB;

4) BBIYHCIISTE JUTUHY OKPYKHOCTH, ITTUHY AYTH OKPY>KHOCTH;

5) pemaTh 3a/1a4u Ha JOKA3aTEIbCTBO C UCIOIb30BaHUEM (POPMYJT ATUHBI OKPYKHOCTHU U IJTUHBI YTH OKPY>KHOCTH, (OpMYII TUIoaaen puryp;

6) pemarh MPaKTUYCCKUE 3aa9H, CBI3aHHBIC C HAX0XKJICHUEM TeOMETPUUICCKUX BEITMIHMH (MCIIOB3YS IIPH HEOOXOIUMMOCTH CIIPABOYHUKHU U
TEXHUYECKHUE CPEJICTBA).

Buinycknux nonyuum 603modcnocms:

7) BBIUUCIIATD TUTOMIAIU (DUTYP, COCTABICHHBIX M3 BYX WK 00Jice IPAMOYTOJIbHUKOB, TAPAJLICIIOrPAMMOB, TPEYTOJIbHUKOB, KPyTra U CEKTOPA;

8) BBIYHCIISITD TUIOIIAM MHOTOYTOJLHUKOB, UCIIOIB3Ysl OTHOIICHHS PABHOBEIIMKOCTH U PaBHOCOCTABJICHHOCTH;

9) mproOpPECTH OMBIT MPUMEHEHHUS AAreOpPanvIecKoro ¥ TPUTOHOMETPHYECKOTO arliapara U ISk IBMKCHHUS TPH PEIICHUH 33/1a4 HA BHIYHUCIICHHUE
IJTIOIIaZe MHOTOYTOJIbHUKOB.

Koopannartsl

Buinycknux nayuumes:

1) BBIUKCIATH UTMHY OTpE3Ka 10 KOOPAMHATAM €0 KOHIIOB; BHIYHCIISATH KOOPAMHATHI CEPEIUHBI OTPE3Ka;

2) UCTIOJTL30BATh KOOPAMHATHBIN METO ISl H3yISHUS CBOWCTBIIPSIMBIX M OKPY>KHOCTEH.

Buinyckuux nonyuum 603mMo#CHOCHb:

3) oBna/IeTh KOOPMHATHBIM METOJIOM PEIICHHS 3a/1a4 Ha BHIYHUCIICHUE U JI0KAa3aTeIbCTBO;

4) mpruoOpPECTH OMBIT HCIIOJIB30BAHMS KOMITBIOTEPHBIX IPOTPaMM JJIsl aHAJIM3a YACTHBIX CIy4acB B3aMMHOTO PACIIOJI0KECHHUS OKPYKHOCTEH U
MPSIMBIX;

5) npuoOpecTH OMBIT BBHITIOJIHEHUS MPOCKTOB Ha TeMy «lIpuMeHeHre KOOPIMHATHOTO METO/Ia MPH PEIICHUU 33J1ad Ha BHIYHUCIICHUE U
JTOKa3aTeIbCTBOY.

BekTops!

BBINTyCKHUK HAYIHTCS:

1) onepupoBaTh C BEKTOpAMU: HAXOAUTh CYMMY U Pa3HOCTh JIByX BEKTOPOB, 33/IaHHBIX T€OMETPUUYECKU, HAXOAUTh BEKTOP, PaBHBIN IPOU3BEICHUIO
33JTaHHOTO BEKTOpa Ha YUCIIO;



2) HaXOUTH [T BEKTOPOB, 33JJaHHBIX KOOPIMHATAMU: JUTMHY BEKTOPA, KOOPJMHATHI CyMMBI U Pa3HOCTHU JIBYX U 00Jiee BEKTOPOB, KOOPIUHATHI
IIPOM3BEACHUS BEKTOPA Ha YUCIIO, IPUMEHSS P HEOOXOJUMOCTH COYETATENIbHBIN, IEPEMECTUTENbHBIN U paclipeleInTEIIbHbIN 3aKOHBbI;

3) BBIUMCIISATH CKAJIIPHOE IPOU3BEICHUE BEKTOPOB, HAXOAUTh YroJl MEX/1y BEKTOpPaMH, YCTaHABIMBATh IEPIEHAUKYIISIPHOCTD MPSMBIX.

Buinyckuux nonyuum 603MOoHCHOCHb:

4) oBnaeTh BEKTOPHBIM METOAO0M JJIsl PELLIEHUS 3aja4 Ha BBIUYMCIIEHNE U J10Ka3aTeIbCTBO;

5) npuoOpPECTH ONBIT BBIIOIHEHUS IPOEKTOB Ha TeMy «lIpuMeHeHrne BEKTOPHOIO METO/1a P PEIIEHUH 3a/1a4 Ha BBIYUCIICHUE U
J0Ka3aTesIbCTBOY.

IHEPEYEHb KOHTPOJIBHbBIX PABOT

7 Kaace
Neni/nn Tema
1. HauanbHble reoMeTpUUECKUe CBEICHHSI
2. TpeyronbHUK
3. [TapannenbHble NpsMble
4. CyMMa yIJIOB TPEyroJIbHUKA
S. CoOTHOIIEHHS MEXy CTOPOHAMHU U YIIIaMH TPEYTOJIbHUKA
8 kaace
Neni/nn Tema
1. | YeTblpexyroiabHUKH
2. ITmomans
3. [Tpu3Haku 1o 00Ms TPEYTOJIbHUKOB
4. CooTHOIIEHHS MEX 1y CTOPOHAMU U YIJlaMU IPSIMOYTOJIbHOTO
TPEYroJIbHUKA
S. OKpyXKHOCTb
9 kJacc
Neni/m Tema
1. Bekropel. MeTon koopinHaT
2. CooTHOLIEHHs MEX 1y CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA.
CkansipHO€ NMPOU3BECHNE BEKTOPOB
3. Jnuna okpyxHoctu. [lnomans kpyra
4, JIBr>keHus




TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJ1acc
Pazpen Koauue Tembl Koan OcHOBHBIE BHbI 1eATEJILHOCTH 00y4aI0IIMXCS HA YPOBHE
CTBO YecTB YHUBEPCAJIBbHBIX Y4eOHBIX JeiicTBU
4acoB 0
4acoB
TIpsiMast 1 OTPE3OK. 1 OOBSICHATD, UTO TAKOE OTPE3OK, JIyd, yroi, Kakue Gurypsi
Ha3bIBAIOTCS PABHBIMHU, KaK CPAaBHUBAIOTCS U U3MEPSIOTCS OTPE3KHU H
Jly4 u yron. 1 YIJIBL, 9TO TAKOE IPaayC U rpaayCHasi Mepa yria, Kakol yrodi
CpaBtieHue OTPe3KOB U yIioB 1 HA3bIBACTCS MPSAMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE
Caasa L. M3meperue 0TpesKos. 2 cepellMHA OTPe3Ka M OMCCEKTpHUCA yIJla, KAKME YIJIbl HA3bIBAKOTCS
V3mepenne yrios 1 CMEXHBIMH U KaKHE BEPTHKAILHBIMU; (OPMYJIUPOBATH
Haxanbibie 11 IlepneHuKynApHBIE IPAMbIC 2 000CHOBBIBATh YTBEPIKJICHUS O CBOWCTBAX CMEKHBIX U
reomMerpueckue Pemenue 3azay 2 BEPTUKAJBHBIX YIIIOB; OOBICHATH, KAKUE MPSIMBIC Ha3bIBAIOTCS
cpenctm NepIEeHIUKYIISIPHBIMU; (POPMYIHPOBATH U 0OOCHOBBIBATH
YTBEP)KJICHHUE O CBOMCTBE IBYX MPSMBIX, TIEPICHIUKYISPHBIX K
KonTposbnas pabora Ne 1 1 TpeThell; 300paxkaTh U pacro3HaBaTh yKazaHHbIE pocTeine
Gurypsl Ha YepTeKax; peaTh 3a1a49M, CBI3aHHBIE C STUMH
IPOCTEHIIMMU (HUTYpaMH.
[TepBbIii MpU3HAK paBEHCTBA 3 OOBsCHATB, Kakast (UTypa Ha3BIBAETCS TPEYTOJbHUKOM, YTOTAKOE
TPEYroJbHUKOB BEPILINHBI, CTOPOHBI, YIJIbI U IEPUMETP TPEYTOJIbHUKA, KaKOil
Mennanbl, OUCCEKTPUCHI M BRICOTHI 3 TPEYTOJILHUK HAa3bIBACTCSI PABHOOEIPEHHBIM M KaKOU
Bropoii u Tpetuii npuzHaku 4 PaBHOCTOPOHHHM, KaKHe€ TPEYrOJIbHUKH Ha3bIBAIOTCS PAaBHBIMU;
paBEHCTBA TPEYTOJIHHUKOB n300pakaTh U PACMO3HABATH HA YEPTEKaX TPEYTrOIbHUKU H UX
3a1auy HA IOCTPOEHHUE 3 3JIEMEHTHI; POPMYIUPOBATh U JOKA3bIBATh TEOPEMBI O IIPU3HAKAX
Inapa IL Penrenue 3aiau 4 pPaBEHCTBA TPEYTOIBHUKOB; OOBSICHATH, YTO Ha3bIBACTCS
18 NEPIEHIUKYIISIPOM, POBEAEHHBIM U3 JAaHHON TOUKU K JaHHOM
TpeyroabHuku g
psSIMOit; pOpPMYTUPOBATh U OKA3hIBATh TEOPEMY O TIEPIICHIUKYIISIPE
K IIPSIMOi1; 0OBSACHATH, KAKHEOTPE3KU HA3BIBAIOTCS MEAMAHOM,
KorrponbHas paGora Ne 2 1 OMCCEKTPUCON U BBICOTOM TPEYTONbHHKA; bopmMyHpoBaTh U .
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX PaBHOOEPEHHOIO TPEYrOJIbHUKA;
pemarTh 3a/1a4u, CBsI3aHHBIE C TIPU3HAKAMHU PAaBEHCTBA TPEYTOJIHLHIKOB
U CBOMCTBaMHU PaBHOOEIPEHHOTO TPEYroiIbHUKA; (HOPMYITUPOBAThH
OTIpeieIeHne OKPYKHOCTH; OOBSICHSIT, UTO TAaKOE IIEHTP, PaInyc,




XOpZa U AMAMETP OKPYKHOCTH; pEIIATh IPOCTEHIINE 3a/1a4H Ha
HOCTpOeHHE (IIOCTPOEHUE yTIila, PABHOTO JaHHOMY, [IOCTPOEHUE
OUCCEKTPUCHI yIIIa, IOCTPOCHUE MEPIICHIUKYISPHBIX MPSMBIX,
IIOCTPOCHHE CEPeAMHBI OTPE3Ka) 1 0oJiee CI0KHbIE 3aJauH,
HCIOJIb3YIOLINE YKa3aHHbIE IPOCTENUILNE; COITOCTABIIATh
IIOJIyYEHHBIN PE3yJIbTAT C YCIOBUEM 3aJa4M; aHAJIU3UPOBATh
BO3MO>KHBIE CITy4au.

I'nasa III.
IMapanyeabHbie
npsiMble

13

[Tpu3Haky napajuieTbHOCTH ABYX
TIPSIMBIX

Axcuoma MapaJlJICJIbHBIX IMPAMBIX

(63}

Pemenne 3agau

w

KonTponbhas padora Ne 3

®opMynupoBaTh ONpeAeIeHUEe NapalIeIbHbIX MPSIMbIX; OOBICHATH C
MIOMOIIBIO PUCYHKA, KaKHe YTJIbl, 00pa30BaHHbBIE MPU MIEPECCUCHUN
JBYX IPSMBIX CEKYLICH, Ha3bIBAIOTCS HAKPECT JISKAIUMU, KaKHe
OJIHOCTOPOHHHU-MH U KaKu€ COOTBETCTBEHHBIMU; (POPMYJIUPOBATH U
JIOKa3bIBaTh TEOPEMBI,

BbIpaXKaroIIKe MPU3HAKY AapaJJIEIbHOCTH IBYX NPSIMBIX; OOBSICHSTD,
YTO TAKOE€ aKCHOMBI FEOMETPUU U KAKHE AKCUOMBI YK
HCIIOJIb30BAIMCH paHee; POopMyIUpOBaTh aKCUOMY NapauIeIbHbIX
HPSMBIX U BBIBOJIUTDH CIEICTBHS U3 HEE; GOpMyIMpOBaTh U
JIOKa3bIBaTh TEOPEMBI O CBOICTBAaX MapaiebHbIX IPSIMBbIX,
oOpaTHbIe TeOpeMaM O MPU3HAKAX MapaIeIbHOCTH, CBSI3aHHBIX C
HAKpECT JISKALIUMHI, COOTBETCTBEHHBIMU U OJIHOCTOPOHHUMU
yIJIaMH, B CBSI3M C 3TUM OOBSICHATH, UTO TAKOE YCIOBUE U
3aKJIIOUYEHUE TEOPEMBI, KaKkasi TeOpeMa Ha3bIBaeTcsl 00paTHOM 1o
OTHOILIEHUIO K JJAHHOHM TeopeMe; OOBACHSATh, B UEM 3aKIIH0YAETCS
METO/I 10Ka3aTeNbCTBA OT IPOTUBHOTO: (OPMYIUPOBATDH U
JIOKa3bIBaTh TEOPEM 00 yriaax ¢ COOTBETCTBEHHO MapayjieIbHbIMU U
NEePIEeHIUKYISPHBIMA CTOPOHAMMU; IPUBOAUTDH TPUMEPHI
MCII0JIb30BaHUs ATOr0 METO/1a; pelIaTh 3a/1a4i Ha BHIYHMCIIEHUE,
JI0Ka3aTeNbCTBO U MOCTPOEHUE, CBSI3aHHBIE C MapajlieIbHbIMU
IPSIMBIMU

T'maBalV.
CooTHOIIEHUS
MEKIy CTOPOHAMM U
yriamu
TPeyrojbHUKa

20

CyMMa yriioB TpeyroJIbHUKa

N

CooTHOIIEHNS MEX 1y CTOPOHAMU
U YIJIaMU TPEYTOJIbHUKA

Konrponsnas padora Ne 4

[TpssMOyTOJIbHBIE TPEYTOJBbHUKU

SN

ITocTpoeHne TpeyrojJbpHHUKA 1O
TpEM CTOpOHAM

dopMyIHpoBaTh U I0KA3bIBaTh TEOPEMY O CyMME YIJIOB
TPEYroJbHUKA U €€ CIIEICTBUE O BHEIIHEM YIJIE TPEYTOJIbHUKA,
MIPOBOAMTD KJIACCU(UKALINIO TPEYTOJIBHUKOB MO yTIJIaM;
(bopMyIMpOBaThH M JOKa3bIBaTh TEOPEMY O COOTHOLICHHUSIX MEXKIY
CTOPOHAMH U YIJIaMU TPEYroJbHHUKA (MIpsiMOe U 0OpaTHOE
YTBEPKACHMS) U CIEICTBUS U3 HEE, TEOPEMY O HEPABEHCTBE
TpeyrojbHuKa; (GOpMyINpOBaTh U JOKA3bIBaTh TEOPEMBI O CBOMCTBAX
PSAMOYTOJIBHBIX TPEYrOJIbHUKOB (MPSMOYTOJIBHBINA TPEYTOJIbHUK C
yriom 30°, Mpu3HaKH paBEeHCTBA MPSMOYTOJIBHBIX TPEYTOJIHHUKOB);




Pemenue 3amau
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(bopMyIHpOBATH ONPEACIICHUS PACCTOSIHUS OT TOUYKH JI0 TIPSIMOH,
PacCTOAHUSA MEKY ITapaJUIEIIbHBIMU NIPSIMBIMU; pelIaTh 3a4a4d Ha
BBIYMCIICHHUS], I0KA3aTENBCTBO U IIOCTPOCHUE, CBSI3aHHBIE C
COOTHOIIEHUSAMH MEXy CTOPOHAMU U yIJIaMU TPEYroJIbHUKA U
pPacCTOsIHUEM MEXAY NapajuIeIbHBIMU IPSIMBIMU, IIPU
HEO0OXOIMMOCTH MTPOBOAUTH IO X0y PEIICHUS JOTIOJIHUTEIbHbIC
IIOCTPOEHHUS, COIIOCTABIIATH IOJIYYEHHBIN PE3YJILTAT C YCIOBUEM
3a71a4M, B 33/1a4ax Ha IIOCTPOEHUE UCCIIEI0BATh BO3MOXKHBIE CIIyYan

Hrorosoe
NMOBTOpPEeHUE

IToBropenue. Pemenue 3anau

HToroBasi KOHTpoOJIbHAs paboTa

HUroro 68 uacos

8 kiace

I'maBa V.
YeThIpEéXyroJbHUKH

14

MHOroyrojapHUKH

2

[TapannenorpamMm u Tpaneuus

6

[TpstmoyronbHUK, poMO,
KBajIpar

4

Pemenne 3agau
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OOBSCHSTD, UTO TAKOE JJOMaHAast, MHOTOYT'OJIbHHK, €r0 BEpPIIUHBI,
CMEKHBIE CTOPOHBI, TUaroOHaJIH, H300pakaTh U PaCIO3HABAThH
MHOT'OYT'OJIbHUKH Ha YEPTEkKax; MOKa3bIBATh AIEMEHTHI
MHOI'OYT'OJIbHUKA, €0 BHYTPEHHIOIO U BHELIHIOK 00JIaCTH;
(GopMyIMpOBaTh ONPEEIEHNUE BbITYKIOT0O MHOTOYTOJIbHUKA;
n300pakaTh U PACIO3HABATH BBITYKJIbIE U HEBBIIYKJIbIE MHOIO-
YTOJILHUKH; POPMYIIMPOBATH U JJOKA3bIBATh YTBEPKICHHS O CyMME
YIJI0B BBIITYKJIOIO MHOTOYI'OJIbHUKA U CYMME €TI0 BHEIIHUX YIJIOB;
OOBSACHATH, KAKHE CTOPOHBI (BEPIIMHBI) YETHIPEX YT OJIbHUKA
Ha3bIBAIOTCS POTUBOIOIOKHBIMU; (POPMYITUPOBATH ONpeAETICHUs
napajuiejiorpaMmma, Tpareluy, paBHOOSAPEHHON U TPSIMOYTOJIbHOMN
Tparnenuii, npsMoyroibHUKa, poM0a, KBajipara; n300paxkaTb U
pacro3HaBaTh 3TH YEThIPEXYTONbHUKHU; (POPMYIUPOBATH U
JIOKa3bIBaTh YTBEPKIEHUS 00 X CBOMCTBAaX U MPU3HAKAX; PEIlIaTh
3aJla4M Ha BBIUUCIICHHE, JOKA3aTEIbCTBO U IIOCTPOCHHE, CBA3aHHBIE C
STUMH BUJIAMU YETHIPEXYTOJbHUKOB; OOBACHATh, KAKUE JIBE TOUKU
Ha3bIBAIOTCS CAMMETPUYHBIMU OTHOCUTENIBHO NPSAMON (TOUKH),

B KaKOM ciiy4ae (purypa Ha3bIBaeTCsl CHMMETPUYHON OTHOCUTEIHHO
OpSAMOi (TOYKH) U Y4TO TaKO€ OCh (LIEHTP) CUMMETPUU (UTYPHI;
MPUBOAUTH IPUMEPHI GUTYP, 00TaTAFOIINX OCEBOH (IIEHTPATBHOMN)
CUMMETpHUEH, a TAKXKE IIPUMEPLI OCEBOM U LICHTPAIBLHON CUMMETPUI
B OKpYXaroIiel Hac 00CTaHOBKE

T'naBa VI.
Ilnomann

14

[Tmomaar MHOTOYroJIbHUKA

OOBACHATH, KaK TPOU3BOAUTCS H3MEPEHHUE TUTOIAACH
MHOT'OYTOJIbHUKOB, KAKHE€ MHOTOYTOJIbHUKHU Ha3bIBAIOTCS




[Lnomanu mapasmienorpamma,
TPEyroJibHUKA U Tpaneuuu

Teopema [Tudaropa

Pemenue 3amau
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PABHOBEJIMKHMHU U KaKUe PaBHOCOCTaBJICHHBIMU; (POPMYIUPOBATH
OCHOBHBIE CBOICTBA IUIOIIAJIEH U BBIBOAUTH C UX ITOMOIIIBIO
(dopMybl IIIOIIAAEH NPSMOYTOJIbHUKA, TapalIeNnorpaMma,
TPEyroJIbHUKA, Tpaneuuu; GopMyaupoBaTh U J0Ka3bIBaTh TEOPEMY
00 OTHOIICHNH TUIOIIAAEH TPEYTOIbHUKOB, HIMEIOIINX TI0 PABHOMY
yriy; GopMyIMpoOBaTh U J0Ka3blBaTh TeopeMy ITudaropa u
o0OpartHyto eif; BBIBOAUTH Gopmyiy ['epona miist muromaau
TPEYroJIbHUKA; PeIIaTh 331a4K Ha BBIYMCICHHUE U JI0Ka3aTeIbCTBO,
cBsizaHHBIE ¢ (hopMynamu mioniaaeii u reopemoii [ugaropa

Ornpenenenne mogo0HbIX
TPEYTOJIbHUKOB

[TpusHaku nmogoOus
TPEYTOJILHUKOB

KonTponbnas padorta Ne 3

[Ipumenenue nmogodus K
JI0Ka3aTeNbCTBY TEOPEM U
pelieHuto 3a1a4

OOBSCHSTH MOHATUE MTPOMOPIIHOHATEHOCTH OTPE3KOB;
(bOpMyIIMPOBATh OTPEICIICHUS ITO00HBIX TPEYTOJILHUKOB U
koxduimenTa nogoous; GopMyIupoBaTh U J0Ka3bIBATh TECOPEMBI:
00 OTHONICHHH TIIONIA/IeH TTOIOOHBIX TPEYTOJIBHUKOB, O TIPU3HAKAX
10/100US TPEYTOJILHUKOB, O CPEIIHEH TMHUK TPEYroJbHHUKA, O
MepPEeCeYCHUH MEIMaH TPEYroJbHUKA, O MPOIIOPIIHOHATBHBIX
OTpe3Kax B MPSIMOYTOJIBHOM TPEYTOJIbHUKE; OOBSICHSATh, YTO TAKOE
METO/T I0/T00MS B 3a/1a4ax Ha MIOCTPOSHUE, U IPUBOIUTH IPUMEPHI
MPUMEHEHHS 3TOT'0 METO0J1a; OOBSICHATh, KAK MOYKHO HCIIOJIb30BaTh

;ﬁiﬁ%}:ﬁt 19 COOTHOLICHHS MEKTY CBOICTBA MOJAOOHBIX TPEYTOJLHUKOB B U3MEPUTEIILHBIX Pad0Tax Ha
TpeyrobHIKH CTOpPOHAMH H yrIaMH MECTHOCTH; OOBSICHATh, KAaK BBECTH TOHATHE TTOI00US JUIs
MPSMOYTOJIBHOTO HNPONU3BOJIBHBIX
TpeyroabHUKa buryp; popmynupoBaTh onpeaeneHue U UILTFOCTPUPOBATH MOHITHS
KoHTposbHas paGora Ned CUHYCa, KOCHHYCa ¥ TAHT'€HCA OCTPOTO YIJIa IPSIMOYTOJIBHOTO
TPEYroJbHUKA; BEIBOJUTH OCHOBHOE TPUTOHOMETPHUECKOE
TOXKJIECTBO U 3HAYCHUS CHHYCa, KOCHHYCA U TaHTeHca s yriioB 30°,
45°, 60°; perath 3a/1a4M, CBSI3aHHBIE
C TI0J100MEM TPEYTrOJIbHUKOB, JUISI BEIYHCIICHUS 3HAYCHUN
TPUTOHOMETPHUECKUX (PYHKIIMI UCIIOIB30BaTh KOMITBIOTEPHBIE
IPOTPAMMBI
KacarenbHast K OKpY>KHOCTH HccnenoBaTh B3aMMHOE PACTOIOKEHUE MPSIMOM U OKPYKHOCTH;
(bopMyIIMpPOBATh OTPE/ICIICHNE KacaTeIIbHON K OKPY)KHOCTH;
(dbopMyIHupoBaTh U AOKA3bIBATH TEOPEMBI: O CBOMCTBE KacaTeIbHOM, O
I'nasa VIII. 17 [lenTpasibHBIE U BIIUCAHHBIE MIPU3HAKE KacaTeIbHOM, 00 OTpe3Kax KacaTeIbHBIX, TPOBEACHHBIX U3
OKpy:KHOCTH YTIIBI OJIHO# TOYKH; HOPMYITUPOBATH

YetsIpe 3aMeyaTebHbIC
TOYKHU TPEYrOJIbHUKA

MOHSTHSI LIEHTPAIBHOTO yTJIa ¥ TPalyCHON MEPbI 1yTH OKPYKHOCTH;
(bopMyIMpOBaTh U JOKa3bIBaTh TEOPEMBI: O BIIMCAHHOM YTJIE, O
MIPOU3BEICHNN OTPE3KOB MEPECEKAIOIIUXCS XOp; (GOpPMYIUpPOBaTh U




Bnucannas u onucanHas 4 JIOKa3bIBaTh TEOPEMBI, CBSI3AHHBIE C 3aMEUaTEIbHBIMU TOUKAMHU
OKPY’KHOCTH TpEeYrojbHUKa: 0 OUCCEKTPHCE
yria U, Kak cleACTBHE, O IEPECEUEHUN OUCCEKTPUC TPEYTOJIbHUKA; O
Pewenue 3anau 2 CEepEeIMHHOM IEPIIECHIUKYISIPE K OTPE3KY U, KaK CIEJACTBUE, O
[IEPECCUCHUH CEPEIUHHBIX IIEPIEHIUKYIISIPOB K CTOPOHAM
KonTponbnas padorta Ne 5 1 TPEYTrOJIbHUKA; O IEPECEUEHUH BBICOT TPEYIOJIbHUKA;
(bopMyIMPOBaTh OMPEIEIICHUS OKPYKHOCTEH, BIMCAHHON B
MHOT'OYTOJIbHUK M OIMCAaHHON OKOJIO MHOTOYTOJIbHUKA;
(bopMyIUpOBaTh U AOKA3BIBATH TEOPEMBI: 00 OKPYKHOCTH,
BIIMUCAHHOW B TPEYTOJIBHUK; 00 OKPYKHOCTH, OMUCAHHOM OKOJIO
TPEYTOJIbHUKA; O CBOMCTBE CTOPOH OMMCAHHOTO YEThIPEX YT OJIbHUKA;
O CBOMCTBE YIJIOB BOMCAHHOT'O YETHIPEXYTOJbHUKA; PELIATh 3a/1a4u
Ha BBIYMCIICHHE, 10OKA3aTeIbCTBO U IIOCTPOCHUE, CBSI3aHHBIE C
OKPY’KHOCTBIO, BIMCAHHBIMU M ONUCAHHBIMU TPEYTOJbHUKAMU U
YeTHIPEXYTrOJbHUKAMH; UCCIIEI0BATh CBOMCTBA KOH(UTYpaIHii,
CBSI3aHHBIX C OKPY)KHOCTBIO, C IOMOIIbI0 KOMIIBIOTEPHBIX IPOIPAMM
IloBTOpenue. Pemienue 3agau 4
Hroro 68 yacos
9 kiace
ITonsiTne BeKTOpa 2 @opMyIMPOBATh ONPENEIECHUS U NIUTFOCTPUPOBATH ITOHATHS BEKTOPA,
CrnosxeHue U BbIYUTaHHUE 3 €ro JUIMHbI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB; MOTUBUPOBATH
BEKTOPOB BBEJICHUE MOHATUN U IEUCTBUI, CBI3aHHBIXC BEKTOPAMH,
I'nasa IX. BekTopsl 8 YMHOKEHUE BEKTOpa Ha 1 COOTBETCTBYIOIIUMHU MPUMEPAMH, OTHOCAIUMUCS K HU3HUUECKUM
YHCIIO. BEKTOPHBIM BEJTUYMHAM; TPUMEHSATh BEKTOPHI U JICUCTBUS HAJl HUMHU
[IprMeHEHNE BEKTOPOB K 2 [IpY PELIEHUH F€OMETPUUECKHUX 3a1a4
pELICHUIO 3a1a4
KoopanHatse! BeKTOpa 2 OOBACHATH U WIITIOCTPUPOBATH MOHATHUS NPSIMOYTOJIBHON CHCTEMBI
IIpocreiilne 3anauu B 2 KOOPJMHAT, KOOPAUHAT TOUYKH U KOOPJAMHAT BEKTOPA; BEIBOAUTH U
KOOpPJIMHATAX MCIIOJIb30BaTh IIPU pelIeHu  3a1a4 GopMyJibl KOOPAUHAT CEPeIHbI
F‘“zzi X. MeTon 10 YpaBHEHUS OKPYKHOCTH U 3 OTpEe3Ka, JUIMHBI BEKTOPA, PACCTOSIHUS MEXIY ABYMS TOUKaMH,
pAuHaT IPSIMO YPaBHEHUS OKPYKHOCTHU U IIPSAMOMN
Pemienue 3anau 2
Konrtposnbnas padora Ne 1 1
I'nasa XI. 11 CuHyc, KOCUHYC, TaHT€HC, 3 @opMyIHpPOBATh U WIUTKOCTPUPOBATH OIIPEAEIICHNS CHHYCA,
CooTHomeHust KOTAHT€HC yrJiia KOCHHYCa, TAaHTeHca 1 KoTaHreHca yrioB oT 0 1o 180°; BEIBOIUTH




MeKI1Yy CTOPOHAMM U
yriamu
TPeyroJbHUKA.
Ckansipnoe
npou3BeJeHue
BEKTOpPOB

COOTHOILIEHUS MEXTY
CTOPOHAMH U yTJIaMHU
TpEYroJabHUKa

CkansgpHoe Mpou3BeIeHNE
BEKTOPOB

Penrenue 3amau

Konrponsnas padora Ne 2

OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO U (POPMYIIBI
npuBeneHHs; GOPMYIUPOBATH U JOKA3bIBaTh TEOPEMBI CHHYCOB U
KOCHHYCOB, IPUMEHSAThH X IPU PEHICHUU TPEYTOJIbHUKOB;
OOBACHATD, KaK HCHOJIB3YIOTCS TPUTOHOMETpUYecKue HhOpMyIIbl B
M3MEPUTENBHBIX paboTax Ha MECTHOCTH; (HOPMYITHUPOBATD
OIIpEIeTICHUS YTJIa MEKAY BEKTOPaMHU M CKAISIPHOTO MTPOU3BEICHHUS
BEKTOPOB; BEIBOJUTH (DOPMYITy CKaISIPHOTO IPOU3BEACHUS Yepes3
KOOPJMHATHI BEKTOPOB; (hOPMYIUPOBATH K 000CHOBHIBATH
YTBEP)KJICHHE O CBOMCTBAX CKAJISIPHOTO NMPOU3BECHUS; UCTIOIb30BAThH
CKaJISIPHOE TPOM3BEICHUE BEKTOPOB IIPH PELICHUH 331a4

I'nasa XII. {nuna
OKPY’KHOCTH M
IVIOAAb Kpyra

12

IIpaBunbpHbBIE
MHOT'OYTI'OJIbHUKH

JlnHa OKpY>KHOCTH U
IJIOUIA/lb Kpyra

Pemenne 3agau

Konrponsnas padora Ne 3

@opMyIMPOBATh ONPENEICHNE TPABUIBHOIO MHOTOYTOJIbHUKA,
(bopMynMpOBaTh U JOKa3bIBaTh TEOPEMBbI 00 OKPYKHOCTSIX,
OIIMCAaHHOM OKOJIO MPAaBWJIBHOIO MHOT'OYI'OJIbHUKA U BIIMCAaHHOM B
HETro0; BHIBOJIUTH U UCIOJIb30BaTh (POPMYJIbI [Tl BEIUMCIICHUS
IJIOIIAY IIPABUIIBHOTO MHOTOYT'OJIbHUKA,

€ro CTOPOHBI U PaJinyca BIIMCAHHOM OKPYXKHOCTH; PEIIATh 3aJa4l Ha
MIOCTPOECHUE MTPABUIIBHBIX MHOTOYTI'OJIbHUKOB; OOBSACHATH OHATHUS
JUIMHBI OKPY’KHOCTH U IUJIOIIAN KPYyTra; BBIBOAUTH (POPMYIIbI IS
BBIYMCIICHHS] NIMHBI OKPY>KHOCTH W JUIMHBI 1yTH, IIJIOIAAU Kpyra u
IUIOIIAM KPYTOBOTO CEKTOPA; MPUMEHSTh 3TU (OPMYJIbI IIPH
pEeLIeHUN 33]1a4

I'nasa XIII.
JABuxenust

[TonsaTue gBMKEHUS

[TapayienapHbIi IEPEHOC U
OBOPOT

Pemenne 3anau

KonTponbnas padota Ned

OOBACHATD, UTO TAaKOE OTOOpa’KEHUE MIIOCKOCTU Ha ce0s U B KAKOM
ClIy4ae OHO Ha3bIBAETCS JIBUJKEHUEM INIOCKOCTH; OOBICHATD, YTO
TaKO€ 0CeBasi CAMMETPHUS, LIEHTpaJIbHasi CHMMETPUS, TapaJlIeIbHbIHI
MIEPEHOC U NTOBOPOT; 0OOCHOBBIBATD, YTO 3TU OTOOPAKEHUS
IUIOCKOCTH Ha ce0s ABISAIOTCS

JBUKEHUSIMH; OOBSICHSTh, KAKOBA CBSI3b MEX]y IBUKEHUSIMU U
HAJIOKEHUSI-MU; WIITIOCTPUPOBATH OCHOBHBIE BU/IbI IBUKEHHI, B TOM
YHCJIE C TOMOIIBbIO KOMITBIOTEPHBIX TPOrpaMMm

I'nasa XIV.

HauvaabHble

CBeJIeHMS U3
cTepeoMeTpHuu

MHororpanHuKu

Tena v MOBEpXHOCTH
BpaIllCHUS

OOBACHATD, UTO TAKOE MHOTOTPaHHUK, €T0 TPaHu, pEOpa, BEPILHHBI,
JIMaroHaJiv, KaKOW MHOTOIPAHHUK HAa3bIBAETCS BBIMYKJIBIM, UTO TAKOE
N-yroipHas mpu3Ma, €€ OCHOBaHUs, OOKOBbIE TPaHU U OOKOBHIE
pE€Opa, Kakas Mpu3Ma Ha3bIBAETCS MIPSMOM M KaKasi HAaKJIOHHOM, YTO
TAaKO€E BBICOTA IIPU3MBI,

Kakasi mpu3Ma Ha3bIBaeTCA MapAJIIEIEIUIECIOM 1 KaKO
napajuieNienumnel Ha3bIBaeTCs MPSIMOYTOJIbHBIM; (hOPMYITHPOBATH U
000CHOBBIBATH YTBEPKJICHHS O CBOMCTBE JUAroHayen




napajJiesienunea U 0 KBaJapare IuaroHaid NpsiMOyroJIbHOTO
napajuieNienunena; 00bACHATh, UYTO TaKoe 00BEM MHOTOTPAHHUKA,
BBIBOJIUTH (C momoltsio npuHiuia Kapansepn) hopmyiny o0béma
MPSIMOYTOJIBHOTO Napajuiesienuneia; 00bACHATh, KaKOH
MHOTOT'PaHHHK Ha3bIBACTCA MUPAMUJION, YTO TAKOE OCHOBAaHUE,
BepIlKMHA, OOKOBbIE IPaHU, OOKOBBIE pEOpa U BHICOTA MUPAMUIBI,
KaKas MUpaMy/ia Ha3bIBaeTCsl MPaBUIIbHOM, UTO Takoe anodema
MPaBWJIbHOIN NMUpaMUbl, MPUBOAUTH (POpMYITy 00BbEMA MHUPAMUIIBL;
OOBSICHATB, KAKOE TEJIO HA3bIBAETCS [IMIIMHIPOM, YTO TAKOE €T0 OCh,
BBICOTA, OCHOBAHMSI, paInyC, O0OKOBAasi IOBEPXHOCTh, 00pa3yrolIue,
pa3BépTka OOKOBOW MOBEPXHOCTH, KAKUMH (DOPMYJIaMH BBIPAXKAIOTCS
00BEM U mIomaasr OOKOBOM MOBEPXHOCTH IUIMHIIPA; OOBSICHSTD,
KaKO€ TeJI0 Ha3bIBAeTCS KOHYCOM, YTO TaKOE €ro 0Ch, BHICOTA,
OCHOBaHue, 00KOBasi IOBEPXHOCTh, 00pa3yrolue, pa3BEPTKa OOKOBOM
MIOBEPXHOCTHU, KAKUMHU (POpMyJIaMU BbIpaXaroTcsi 00BbEM KOHYcCa U
ionab 60KOBOK MOBEPXHOCTHU; OOBSCHATH, KaKasi IOBEPXHOCTh
Ha3bIBaeTCs chepoit M KaKoe TeJo Ha3bIBACTCS MIAPOM, YTO TAKOE
paauyc u quameTtp cdepsl (apa), KakuMu (HOpMyJIaMH BBIPAKAIOTCS
00BEM 1mIapa u miomaab chepsr; n300paXkaTh U pacrio3HaBaTh HA
PUCYHKAX MpU3MY, Hapajlielenure]l, TMpaMuay, HUIUHAD, KOHYC,
map

00 akcnomax reoMeTpuu

N

IloBTOpenue. Pemienue 3agau

Hroro 68 yacos
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