A

YuebHoe nocodue 1o reoMeTpunt

10 xiaacc

IloBTOpEHHE MJIAHMMETPUHA

(3aga4M B KapTUHKAX )

I yuamuxcs JIunest Nel502 npu MOU
I monyroaue

Kparkoe coaepxxanue

[Iporpamma xosoxkBuyMa no «IlLmanumerpum».
ConepxaHue 3aHATUN € 3aJja4aMU 110 TOTOBBIM YEPTEKAM.
O6pazern OuieTa KOJJIOKBUYMa.

[Iporpamma 3auerta «lInannmerpus. Hauana crepeomerpum.
3auet no teme «Ilmannmerpus. Hauana crepeomerpumn»

I['BOY munen Nel502 npu MOU
Pyuxkas E.1O.



Pyuxkas E.I1O.

Yyeonoe nocooue nias vaanmmxces 10 k. (I moayroaue).

(nas ygamuxces suuest Nel502 npu MIH)

PexoMeHyeMble 3a1aum 17151 peLIEHUs] B X0/1€ TOBTOPEHMSI INIAHUMETPUH 32 Kype 7-9 K1accoB:

1) «CoOopHuK 3a1a4 no ajaredpe, reoMeTpuu U Hayajaam a”Haausa» [lerpymko .M., [Ipoxopenko
B.1., Cadonos B.®. rinasa 7 «['eomeTpusi». YpoBeHs A u B;

2) 3ajnayu Ha rOTOBBIX YepTexkax (IpeAHa3HAYECHbI KakK JJIs JOMALIHEeH paboThl yyaluxcs, Tak v JUis

MIPOBEJICHUS] CAMOCTOSTEIbHBIX padoT).

3amaun Ha TOTOBBIX YepPTEkKaX HCIOJB3YIOTCS B JAIBHEWUIIIEM B KOJUIOKBUYME (OKTSAOpH) U B 3aueTe

((HJ'IaHI/IMCTpI/IH. Hauana CTCPCOMETPUN» 110 UTOI'aM I MoJIyroaus 10 xnacc.
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37.
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39.
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42.
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10 kaace. Ilporpamma ko1okBUyMa “OCHOBBI INIAHUMETPUM”.

CBOMCTBO CMEXHBIX YTJIOB.

CBOICTBO BEPTUKAIBHBIX YIIIOB.

VTI1B1, TONy9aeMble IPH MepeCceYeHUH IBYX MapauICIIbHBIX MPSIMBIX TPETHEH.

[Ipu3Haky mapayuienbHOCTH MPSIMBIX.

AkcroMa napasieibHbIX.

VTIIBI ¢ COOTBETCTBEHHO MAPAJLIETBHBIMU CTOPOHAMH.

VTIBI ¢ COOTBETCTBEHHO MEPIICHIUKYIIIPHBIMU CTOPOHAMH.

Knaccudukanus tpeyronbHukos : 1) mo croponam; 2) o yriam. OnpeneneHue, CBOHCTBa U IPU3HAKH.
Bremmawmii yron tpeyromnpauka. Onpenenenue. CBOHCTBO.

. Teopema o cymme yrinoB TpeyrospHuka. CaeacTBus U3 TEOPEMBI.

. Onpenenenue cpenHell TMHUM TpeyronbHUKa. CBONCTBO CpEeIHEN TMHUM TPEYTOJIbHUKA.

. OmpeneneHus MeTuaHbl, OUCCEKTPUCH] H BBICOTHI TPEYTONBHUKA.

. CBOICTBO OMCCEKTPHCHI yIiia TpeyronbHuKa. @opmMyiia st BRIYUCICHUS ATIMHBI OMCCEKTPUCH! TPEYTOJIbHUKA.
. CBoiicTBO MenuaH TpeyroiabHuKa. PopMysa s BEIYUCICHUS JIIMHBI MEIUaHbl TPEYTOJIbHUKA.

. Ilpu3Haku paBeHCTBA TPEYTOJIBHUKOB.

. IIpusHaku paBeHCTBA NPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.

. IIpusHaku nogoOus TpeyroabHUKOB.

. CBOHCTBO CTOpPOH JIFOOOTO TPEYTOJIbHUKA.

. Ompenenenus nepueHIUKYIsIpa, HAKIOHHOM U POEKLUH.

. CpaBHeHHUe UIMH NEPIEHANKYIISPA U HAKJIOHHBIX.

. CBoiicTBO MepneHANKYIIpa, MPOBEIEHHOTO K OTPE3KY Uepe3 ero CepeIuHy.

. Onpenenenne napamuienorpamma. CBOWCTBO CTOPOH U YIJIOB MapajuiesiorpaMmma.

. IIpu3Hak mapamienorpamma.

. Onpenenenue npsMoyronbHuKa. CBOKMCTBA JuaroHane npsMoyroyibHHKA.

. Ompenenenne pomba. CBoiicTBa muaronaneit pomoa.

. Onpenenenue kBagpara. CBoicTBa KBaapaTa.

. Onpenenenue tpaneunu. OnpeneneHue cpeaHel MUY Tpaneuu. CBOMCTBO cpeAHel IMHUU TPACLHH.
. Onpenenenne okpyxHOCTH. Onpeenenus AMaMeTpa, XOpbl, CEKyIel, KacaTelIbHOM.

. Uepes CKOIBKO TOYEK MOXKHO IIPOBECTU OKPYKHOCTH M TOJIBKO OJHY?

. CBolicTBO 1nameTpa NeprneHJUKYISIPHOTO XOP/E .

. CBOICTBO AyT, 3aKITIOYEHHBIX MEX]y MapaylIeTbHBIMU XOPIaMHU .

. 3aBHCUMOCTb MEX]Ty JyTraMH, XOpJIaMU M PaCCTOSHUSIMH XOPJ OT LIEHTpA.

. ColicTBa KacaTelbHOM.

. Cityyan B3aMMHOT'O PacIioJIOKEHHS ABYX OKPY>KHOCTEH.

. Onpenenenne BIUCAHHOTO yIJIa, IIEHTPAIbHOTO yria. i3mepenue nx BenuunH. CBOMCTBO BIMCAHHOTO YIiia, €ro

CBSI3b C LICHTPAJIBHBIM YTJIOM, ONUPAIOLIUMCS Ha Ty XK€E XOpay.

VYron ¢ BeplIMHON BHYTPH KpyTa; YroJl C BEPIINHON BHE Kpyra; yrol Mex1y KacaTeabHON U xopaoi. M3mepenue
WX BEJTUYHH.

CBOMCTBO XOp/[I, IEPECEKAIOIINXCS B KPYyTE.

CBOMCTBO ceKylIeil U KacaTeIbHOU, IPOBEAEHHBIX U3 OJTHOU TOUKH.

CBOMCTBO CEKYINX, TPOBEICHHBIX U3 OJHOU TOYKH.

UetsIpe 3aMedaTenbHbIe TOUKH B TPEYTOJIbHUKE (IIEHTP BIMCAHHOW OKPYKHOCTH, IIEHTP OMMCAHHON OKPY>KHOCTH,
LEHTP TSKECTH, OPTOLICHTD).

CBOICTBO BBICOT TPEYTOJIbHUKA ( CBSI3b C PAIULYCOM BIMCAHHOH OKPY>KHOCTH).

CBOWCTBO BITMCAaHHOTO; OMMCAHHOT'O YEThIPEXYTOJIbHUKOB.

[IpsAMOYTONBHBINA TPEYTOJIBHUK:

— Teopema [Iudaropa;

—  tga, sina, cosa, ctgo;

— 3nauenwue tgo, sino, cosa, ctga s o =30°, 45°, 60°, 90°%;

—  CBOWCTBO BBICOTHI MMPSMOYTOJIBHOTO TPEYTOJIbHHKA, OIYIIEHHOW HA THIIOTEHY3Y;

—  3aBUCHMOCTB BBICOTHI IPSIMOYTOJIBHOTO TPEYTOJbHHUKA, OMYILIEHHON Ha THUIIOTEHY3Y, OT JUIMH €r0 CTOPOH;
— CBOWCTBO KaTeTa B I/y TpeyroibHuke ¢ yriom30°%;

— CBOWCTBO KaTeTa u €ro MPOeKINH;

—  (opMynbl Ui BEIYUCICHUS PaIMCOB BIMCAHHON M OTIMCAHHOM OKPY>KHOCTEH;

—  CBS3b MEXYy MEAMAHOMN, IPOBEJECHHOM K THIIOTEHY3€E, PaJANYCOM OIHCAHHON OKPYXKHOCTH, TUIIOTEHY3011;
— 3aBUCHMOCTb MEXKIY CTOPOHAMH M YTIIAMH MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
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Teopema kocunycoB. ClieACTBU: CBA3b MEXY IUArOHAISIMU M CTOPOHAMH IapajuleiorpaMMa; OIpeieIeHue

BUJA TPEYTOJbHUKA; GOpMyIIa TS BEIYUCICHHS AJIMHBI MEAUAHBI TPEYTOJIbHUKA; BEIYMCIICHIE KOCHHYCa yTia

TPEYroJbHHKA.

Teopema curycos. ClieIcTBHE O paguyce OMUCAaHHOW OKPY>KHOCTH.

IlonsTre nomangy, CBOMCTBA IIOMIAACH.

OnpeneneHue paBHOBEIUKUX Guryp.

DopMyIIbI AJIS1 BBIYMCIICHUS TUIOIAAN!

— TPSAMOYTOJIbHUKA (depe3 CTOPOHY; Yepe3 AMAaroHaib);

— KBajpaTta (Yepe3 CTOPOHY; Yepe3 AUaroHalb) ;

— mapauienorpaMma (depes BBICOTY; Yepe3 yrou);

— TpeyroibHUKa (Yepe3 paanyc BOMCAHHON OKPY>KHOCTH; ONIMCaHHON OKPY>KHOCTH; Yepe3 CTOPOHBIL; Yepe3
YTOJI; 4epe3 BBICOTY);

— pombOa ( gepe3 yrodi; Yepe3 IuaroHalli; 4epe3 BBICOTY);

—  BBIMYKIIOTO YeTHIPEXYTONbHUKA;

—  IPaBWIBHOTO TPEYTOJIbHUKA;

— TPaBWIBHOTO IIECTHYTOJIbHUKA;

— IPaBWIBHOI'O MHOTOYTOJIHUKA;

—  Tpalenuu,

— Kpyra,

— KpYIOBOI'O CETMCHTAa,

—  KpYTOBOI'O CEKTOpa.

[Inomanp onucaHHOTO MHOTOYTOJIBHUKA.

@opMyJIbl 1JIs1 BBIYUCICHUS IUIOIAAN TPEYTOJIbHUKA Y€pe3 paJuyC BIIMCAHHON , OMCAHHOU OKPY>KHOCTH.

Bexrop. Koopaunatel BekTopa. HaxoxaeHue JIuHbI BEKTOpA.

Pasnrie BekTopa. Komnuneapusie Bektopa. VX cBoiicTBa.

Koopaunatel cepennHbl oTpe3Ka.

Haxox(ne}me pacCTOoAHUA MEKAY TOYKaAMU.

Anre0Opanyeckue onepaun Hajl BeKTopamu( CyMMa, pa3HOCTh, YMHO)KEHHE BEKTOpa HA YHCIIO).

PaznoxeHue BekTopa 1o JByM HEKOJJIMHEAPHBIM BEKTOPaM.

Omnpenenenue CKaIIPHOTO MTPOU3BEACHHS BEKTOPOB, €T0 CBONCTBA.

HaxosxaeHue yria Mexxay BEKTOpaMH.

[IpaBuNbHBINA 4eTHIPEXYTOJIbHUK. DOPMYIIBI AJ1S1 BBIYHCIICHUS:

JJIMHBI AUaroHaliu,

TIoIaIM (Yepe3 CTOPOHY; Yepe3 TuaroHalsb);

paznuyca BIMCAaHHOM OKPY>KHOCTH;

panuyca onrcaHHON OKPY>KHOCTH.

IIpaBunbHEIN TpeyroibHUK. DOPMYIIbI JUIsl BBIYUCIICHHUSL:

—  BBICOTHI;

—  pajauyca BIIUCAHHOW OKPYKHOCTH;

— Ppaauyca ONHMCAaHHOW OKPYXHOCTH;

—  IUIOLIaju.

— IIpaBuibHbINA HIECTUYTOJBHUK. DOPMYIIBI 1JI1 BBIYUCIICHUS:

— OoJspLION TuaroHany;

—  MaJIoH JuaroHaju,

— Ppaauyca BIUCAHHOW OKPYKHOCTH;

— pazauyca OIHCaHHOH OKPY>KHOCTH;

— YIJIOB;

—  IJIOUIAaJH.



3ansTue 1-2 Tema «TpeyroJbHUKN»

[lean. [ToBTOpuTh: 1) POpMYIIBI I HAXOXKACHUS TUIOMIAN TPEYTOJbHUKA,;
2) cBOMCTBa MEIMaH, OMCCEKTPUC TPEYTOJbHUKA;
3) MeTpHUUECKHEe OTHOIIEHHUS B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE;
4) METpUYECKHE OTHOLLIEHUS B PABHOCTOPOHHEM TPEYTOJIbHUKE;
5) bopMyIbI 1715 BEIYUCIICHUS PAJNYCOB BIIMCAHHON M ONTMCAHHON OKPY>KHOCTEH;
6) TeopeMbl KOCUHYCOB, CHHYCOB, UX CIIEJICTBHSI;
7) nogo6ue TpeyroJbHUKOB.

3agayu HA TOTOBLIX YepTeKAaX.

Tema «Tpeyr()ﬂanKn. BnucanHas v onucaHHas OKPYKHOCTb».

3agaun n3 «CoopHuka 3agad...» Ne7.Al15, 7.A20, 7.A22, 7.A26, 7.A30, 7.A33-7.A39, 7.A42, 7.A51,
7.A55,7.A60, 7.A67, 7.B6, 7.B9, 7.B25, 7.B32.




3ansaTue 2 Tema: «OkpyxHoCcTb. JluInHA okpyskHOCTH. IliT0IIanL Kpyra u ero yacrein.

[lean. [loBTOpuTh: 1) OnpeneneHne OKPYKHOCTH, ONIPENEIECHUE TUAMETPA;
2) ciy4yau B3aMMHOTO PACIIOIO0XKEHHS IBYX OKPY>KHOCTEH;

3) bopmyIIbl A BBIYUCICHUS JJIMHBI OKPYXHOCTH U AYTH;
4) hopMyIbl 7151 BEIYMCIICHUS ILTOMIAAN KPyra, CeKTOpa, CETMEHTA.

3agaum Ha rOTOBBIX YepPTexKaX.

3apaun u3 «Coopuuka 3agau...» Ne 7.B49, 7.B50,7.B52, 7.B60, 7.B7S.




3ansaTue 3. Tema: «¥Yribl, XOp/bl, KacaTe/bHbIe, CEKYLIIE B OKPY/KHOCTH».

[lean. [ToBTOpuTh: 1) OnpeneneHue Xopabl, KacaTeIbHOM, CEKYILEH;
2) CBOICTBa KacaTelIbHOM;
3) CBOIMCTBO CeKyIllel U KacaTeJIbHOM;
4) CBOMCTBO CEKYIINX, MPOBEACHHBIX U3 OJHON TOUKH;
5) cBOMCTBO XOp/1, IEPECEKAIOIINUXCS B KPYTE;
6) onpeneneHrs BOMCAHHOTO, LIEHTPAJIBHOI'O yIia;
7) yroi ¢ BEpIIMHONW BHYTPU Kpyra, Yroj ¢ BEpIIMHON BHE KPYTra;
8) yron mexnay kacatenbHOM U XOPAOH.

3agayu HA TOTOBLIX YepTeKAaX.

3apaum m3 «Coopuuka 3agau...» Ne7.B39, 7.B40, 7.B43, 7.B45, 7.B47, 7.B51, 7.B74.




3ansaTue 4. Tema: «YeTbipexyrojibHUKH. BnucaHHble H ONUCAHHBIE YeTHIPEXYTOJIbHUKHN.

[lean. [ToBTOpUTH: 1) GOPMYIBI IUTsl BEIYUCICHUS TUTOMIA ICH BBITYKIOTO YETHIPEXyTrOJLHUKA,
napajuiesiorpaMma, npsiMoyrojibHUKa, poM0a, KBaJipara, Tpareuuu;
2) cBOWMCTBO quaroHajiei napauienaorpamma, IpsiMoyrojibHUKa, poMm0Oa, KBaapara;
3) popMyIibl panycOB BIIMCAHHOW W OMTMCAHHOW OKPY>KHOCTEH JIJIst
YETHIPEXYTOJIbHUKA;
4) yciioBHS CYIIIECTBOBAHUS BIMCAHHOM M ONMKMCAHHON OKPY>KHOCTH JJIsI
YETBIPEXyTOJIbHUKA.

3agaum Ha rOTOBLIX YepPTexKaX.

3apaun n3 «Coopuuka 3agav...» Ne7.A82, 7.A86, 7.A89, 7.A92. 7.A99, 7.A103, 7.A106, 7.A109, 7.A111,
7.A115,7.A117, 7.A118, 7.A126, 7.B84, 7.B85, 7.B89, 7.B94, 7.B103.




3ansaTue 5. Tema: «/lekapToBbI KOOPAMHATHI HA MJIOCKOCTH. BekTOpHI.

O0o0maromee MOBTOPEHUE».

Lleab. [loBTOpuTh: 1) KOOPAMHATHI CEPEANHBI OTPE3KA;
2) nuHA OTpe3Ka;
3) paccTosiHUE MEXYy TOUKAMHU;
4) abconroTHas BeJIMYMHA BEKTOPA; KOOPAUHATHI BEKTOPA;
5) neiicTBUs HAJ BEKTOpaMU;
6) ckaysipHOE TPOU3BEICHNE BEKTOPOB;
7) BbIUKCIIEHHE KOCUHYCA yIila MKy BEKTOPAMH.

3agayn HA TOTOBLIX YepTeKAX.

nOBTOpEHHe NNAHUMETPUMWN  (uroroseiii Tect).
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3apaun u3 «CoopHuKAa 3a1a4...» KOHTpOJBHBIN TECT K TJIaBe 7.




KosnnokBuyM «OCHOBBI INIAHUMETPHUI)

(oOpa3zen Ousera)

[Ipu3Haku napauieIbHOCTH MPSAMBIX.

CBoiicTBO MeiMaH TpeyroibHUKa. @opMyiia JiJisi BBIYUCICHUS IJTMHBI MEIMaHbl TPEYTOJIbHUKA.
Onpenenenue napamuienorpamma. CBOWCTBO CTOPOH U YIJIOB MapajlieiorpaMma.

VYrou ¢ BepmimHON BHYTpH Kpyra. MI3mepeHue ero BeITnyrHbl.

CBOMCTBO CEKYIIEH U KacaTeIbHOMU, MPOBEICHHBIX K OKPY>KHOCTH U3 OJHON TOYKH.

CBOICTBO OMUCAaHHOTO YETHIPEXYTOJIbHUKA.

NSk R =

3aBHUCUMOCTD BBEICOTEI IpsAMOYT'OJIbHOT'O TPCYIOJIbHHKA, OHyH.[CHHOfI Ha TMnoTCHYy3y, OT AJIMH €ro
CTOpOH.

8. Teopema cunycos. CiencTBue 0 paanyce OMMCaHHON OKPYKHOCTH.

9. ®opmybl 15 BBIUMCIECHUS IIOIAAN TPEYTOJIbHUKA YEPE3 PAAUYC OIMCAHHON OKPY>KHOCTH.

10. ®opmyibl 151 BBIYUCIICHUS TUIOIIA/IN BITYKJIOTO YETHIPEXYTOJIbHUKA.

11. HaxoxieHue yriza Mex 1y BEKTOpaMH.

12. IIpaBriIbHBIN MIECTHYTOIBHUK. DOPMYJIBI 1JIs1 BBIYMCICHUS Payca BIIMCAHHONW OKPYXHOCTH.
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10xnacc. Ipocpamma 3auema no zeomempuu.

1 yacth “OCHOBBI INIAHUMETPHUHA”.

Uro u3yyaeT miaHUMETpHsL.

CBOICTBO CMEKHBIX yTJIOB.

CBOHCTBO BEpTHUKAIBHBIX YTIIOB.

[Ipu3Haky napayieabHOCTH MPSIMBIX.

BremHnit yron tpeyronsauka. Onpenenenne. CBOHCTBO.

TeopeMa 0 cyMMe YII0B TPEYTOJbHUKA.

Omnpenenenne cpegHelt THHIH TpeyroibHIKa. CBOMCTBO cpeHell TMHUN TPEYTONbHUKA.

OnpefencHus MeIUaHbl, OUCCEKTPHCHI U BBICOTHI TPCYTOJIBHUKA.

CBOICTBO OMCCEKTPUCHI yIiia TpeyroibHuKa. DopMyrna Al BBIYUCICHUS IJIHHBI OUCCEKTPHUCHI TPESYTOJIbHUKA.
CBOIiCcTBO MeIMaH TpeyroibHuka. GopMyiia JJisi BEIYUCICHHS JUTMHBI MEIUaHbl TPEYTOJIbHUKA.

[Ipu3naku paBeHCTBa TPEYTOILHUKOB.

[pusHaku oa00ust TpeyrodbHIKOB. OTHOIIICHHIE IEPUMETPOB, IUIOMIA IEH, BEICOT MOIOOHBIX QUTYD.
Onpenenenue napamienorpamma. CBoiCTBO CTOPOH M YTJIOB MapajiesorpaMMa.

[IpuzHaku napauienorpamma.

Ornpenenenue npsmMoyrojibHuka. CBocTBa JuaroHanei npsiMOyroJbHUKA.

Omnpenenerne pomba. CBOHCTBa quaroHaneii pomoa.

Ornpenenenue kBaaparta. CBoiicTBa KBajpaTa.

Onpenenenue Tpaneunu. Onpenenenue cpeaHeil TnHuy Tpanenuu. CBOMCTBO CpelHEH JIMHUU TpaNeuu.
Ornpenenenue okpyxxkHoctd. Onpenenenus uaMerpa, XopAbl, CEKYyIEH, KacaTeIbHOM.

CBoIicTBO THaMeTpa MepIeHANKYIIPHOTO XOp/e .

CBOICTBO IyT, 3aKJIIOYCHHBIX MEXAY MapauIeIbHBIMU XOPIaMH .

CBolicTBa KacaTelbHbBIX, IPOBEICHHBIX K OKPY)KHOCTH U3 OJJHOU TOUKH.

OmnpezeneHye BINCAHHOTO yIUIa, IEHTPAIBHOTO yria. MsmepeHue ux BennyuH. CBOWCTBO BIIMCAHHOTO YTIIA, €TO CBA3b C
LEHTPAJIBHBIM YIJIOM, OITUPAIOIIMMCS Ha TY K€ XOpIy.

Yrou ¢ BepuIMHOM BHYTpU Kpyra; yroJ ¢ BEpIIMHON BHE Kpyra; YroJl MeX1y KacaTelabHOU 1 xopaoil. IsMepenue ux
BEJIMYMH.

CBOICTBO XOp/I, IEPECEKAIOLIUXCS B KPYyTE.

CBOMCTBO CeKyllel U KacaTeIbHOU, IPOBEAEHHBIX K OKPY>KHOCTH U3 OJAHOM TOUKH.

CBONCTBO CEKYyILUX, MIPOBEAEHHBIX K OKPY>KHOCTH U3 OJHON TOUYKH.

LleHTp BIHMCaHHOM OKPYKHOCTH, LIEHTP ONKUCAHHON OKPY>KHOCTH.

CBOICTBO BIUCAHHOTO; OTIICAHHOTO YEThIPEXYTOJIHHUKOB.

IIpaBuibHBINA MHOTOYTOJIBHUK . @OpPMYJIBI U1l BBIYMCIEHUS PaJUyCOB BIIMCAHHON, OIUCAHHOW OKPYXHOCTEN.
IIpsIMOYrObHBIN TPEYTOJIBHUK:

Teopema ITudaropa;

tga, sina, cosa, ctgo;

3HaveHue tgo, sina, cosa, ctga mrs o =30°, 45°, 60°, 90°;

CBOMCTBO BBICOTHI IPSMOYTOJIEHOTO TPEYTOJIbHHUKA, OMYIICHHOI Ha THIIOTEHY3Y;

3aBHCHUMOCTB BBICOTBI IPSIMOYTOJIBHOTO TPEYTOJIbHHKA, OMYIEHHON HA THIIOTEHY3Y, OT JUIUH €r0 CTOPOH;
CBOWCTBO KaTeTa B I/y TpeyroJbHHKE ¢ yriom30°;

CBOICTBO KaTeTa U ero MpoeKINH;

(OpMyJIBI TSl BBIYMCIICHHS PAIMCOB BIIMCAHHON M OMTHUCAHHOM OKPYKHOCTEH;

CBA3b MEX/Jy MEINAHOM, IPOBEACHHON K THIIOTEHY3€, PaAlyCOM OMUCAHHOW OKPYKHOCTH, THIIOTEHY301;
3aBHCHMOCThH MEXAY CTOPOHAMH U YTJIaMH MPSIMOYTOJIFHOTO TPEYTOJIbHUKA.

Teopema kocuHycoB. CIeACTBUS: CBSA3b MEXIY JUArOHASIMU U CTOPOHAMU apajljielorpaMMa; OlpeiesieHUe BUa
TPEYroJbHUKa; GopMylia AJIsk BBIYUCICHHS JUTMHBI MEIMAHbl TPEYrOJIbHUKA; BBIYUCICHHE KOCHHYCa YIJla TPEYyrojbHHUKA.
Teopema cunycos. CiieICTBHE O paiiyce ONMMCaHHON OKPYKHOCTH.

OnpeneneHne paBHOBEIUKUX (QUTYD.

@opMyItbl 7151 BRIYUCIICHUS! TUTOIA TN

MIPSIMOYTOJIBEHUKA (depe3 CTOPOHY; Yepe3 JHaroHaIb);

KBajipaTa (depe3 CTOpOHY; Yepe3 TuaroHalb) ;

napauienorpamma (depes BbICOTY; Yepe3 yroJl; 4epe3 AUaroHalun);
TpeyroJibHUKA (Yepe3 pauyc BIIMCAHHON OKPYKHOCTH; OMUCAHHOW OKPY>KHOCTH; 4epe3 CTOPOHBI; Yepe3 yroil; uepes
BEICOTY);

pomba ( uepe3 yroj; uepe3 JUaroHalu; 9epe3 BhICOTY);

BEIITYKJIOTO YETHIPEXYTOIBHUKA;

MIPAaBUJIBHOTO TPEYTOJLHUKA;

MPaBUJIBHOT'O IECTUYT'OJIbHUKA,

IIPaBUIIBHOTO MHOT'OYT'OJIbHUKA,

OIHMCAaHHOTO MHOTOYTOJIbHUKA;

Tpamneunu;

pPaBHOOEPEHHOM Tparneuy ¢ B3aUMHO-IIEPIICHANKYSIPHBIMH AT OHAIISIMH;
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—  Kpyra;

—  KpYrOBOT'O CEIMEHTA;

—  KpYrOBOI'O CEKTOpa.

Bexkrop. Koopnunats! Bexkropa. HaxoxaeHue aiMHbl BEKTOpa.
PaBHble BekTOpa, CBOKWCTBAa KOOPAUHAT.

KomnnHeapHsie BEKTOpa, CBOWCTBAa KOOPAUHAT.

KoopauHate! cepetiHbI OTpe3Ka.

HaxosxneHue pacCTosSHUS MeX Ty TOUKaMH.

AnreOpanueckue onepanuy HaJl BEKTopaMu (CyMMa, pa3HOCTh, YMHOXKEHHE BEKTOPA Ha YUCIIO).
Pa3noxeHue BekTOpa Mo ABYM HEKOJUIMHEAPHBIM BEKTOpaM.
OmnpeneneHue CKalIpHOTO NPOU3BEIEHUS BEKTOPOB, €r0 CBOMCTBRA.
Haxosxnenue yria Mexay BeKTOpaMu.

[TpaBUIBbHBIH 4eTHIPEXyroIbHUK. DOPMYJIBI ISl BHIYUCICHUS:
JUTMHBI THarOHAJIH;

IUTOIIAAH (Yepe3 CTOPOHY; Yepe3 THaroHaib);

panuyca BHHCAaHHON OKPY>KHOCTH;

pazuyca OMMCaHHOM OKPYXHOCTH.

[IpaBunbHbIN TpeyroibHUK. DOPMyYJIBI U1 BBIYMCICHUS:

—  BBICOTH];

—  pazuyca BIMCAaHHOHN OKPYXHOCTH;

—  pazuyca ONMCAaHHOM OKPYXHOCTH;

—  IJIOIIAJu.

IIpaBunbHBIN HIECTUYTOJBHUK. DOPMYIIBI U1 BBIYMCICHUS:
—  OONBILION qUATOHAIIH;

—  MaJoif AuaroHany;

—  paauyca BIIUCAaHHOH OKPYXHOCTH;

—  pazauyca OIHCaHHOH OKPY>KHOCTH;

—  YIJOB;

—  IUIOIIAaJu.

2 4acTh KAKCHOMBI CTEPEOMETPUM. HapaJIJIeJ'[BHOCTI) B IPOCTPAHCTBE.»

Yto U3yuyaeT crepeomMeTpusl.

OcHoBHBIE GUTYpHI (HEOpeAesieMble MOHATHS) IPOCTPAHCTBRA.

AKCHOMBI , BBIPaYKAIOIIHE CBONCTBA IUNIOCKOCTH.

Teopema 0 TUTOCKOCTH, IPOXOIAIICH Yepe3 TP TOUKH.

Teopema 0 TUTOCKOCTH, TIPOXOIAIICH Yepe3 MPSIMYIO H He TIPHHAUICKAIIYIO € TOUKY.
Teopema 0 ABYX TOUYKaX MPSIMOM, IPUHAISKANTUX TUIOCKOCTH.

B3anMHOe pacronoxkeHne IPsMBIX B IPOCTPAHCTBE.

OmnpeneneHne NapauIeIbHBIX MPSIMBIX B TIPOCTPAHCTBE.

OmnpeneneHre CKPEIIMBAOIINXCS MPSIMBIX B IPOCTPAHCTBE.

Teopema o cyliecTBOBaHUHU MPSAMOM, apaJlJIeIbHON TaHHOM.

[Ipu3Hak mapamieNsHOCTH NPSAMBIX (0 ABYX MPSMBIX, MapaJUIeIbHBIX TPEThEN).
Crioco65b1 3a1aHu IIIOCKOCTEH.

B3anMHoe pacrosioxeHne npsMon U MIOCKOCTH B MPOCTPAHCTBE.

OmnpeneneHne NapaIeIbHOCTH MPSIMOM U INIOCKOCTH B IPOCTPAHCTBE.

[pu3Hak mapamiensHOCTH MPSIMOH U IUTOCKOCTH B TIPOCTPAHCTBE.

B3anMHoOe pacnonoxeHue MI0CKOCTe! B IPOCTPAHCTBE.

Onpenenenye napanieIbHOCTH INIOCKOCTEH B IPOCTPAHCTBE.

IIpu3Haku napannenabHOCTH MIOCKOCTEN B IPOCTPAHCTBE.

Teopema o AByX MapajieNbHBIX MIOCKOCTSAX, HEPECEUEHHBIX TPEThEH IIOCKOCTBIO.
Teopema 0 napanienbHbIX OTPE3KaX, 3aKIIOUEHHBIX MEXK/Y NapaaeabHbIMU NIOCKOCTAMHU.
Teopema o cylieCTBOBaHUHU IIJIOCKOCTH, MapaljIeIbHOU TaHHOM.
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3agaum VIS MOATOTOBKH K 3a4eTy 10 reOMeTpHH.
3agaum no «IliiaHuMeTpum».

BreruncnuTe miomanb NpsMOYTOJIBHOIO TPEYTOJIbHUKA, THIIOTEHY3a KOTOPOro paBHa 15 M, a ouH u3
KaTeToB cocTaisieT 75% npyroro.

Beruucnure niomniaas paBHOOEAPEHHOM TpaneLuy, eclii AUaroHalld €€ B3aUMHO NEePIEeHAUKYIISAPHBI, a
BBICOTA paBHA 7,5 M.

OcHoBanus paBHOOEApEeHHOM Tpanenuu paBHbl 10 am. u 15 aMm., a mmomans e€ pasHa 31,25 nm2.
Onpenenutb OCTPBIN yroJ Tparneuuy.

Junaronanu pom0a COOTBETCTBEHHO paBHBI 28 M U 21 M. Brruncante nepumerp pomOa 1 paccTosiHue
MEXy MapajuleIbHbIMU CTOPOHAMU.

[TepumeTp paBHOOEAPEHHOM Tpamneluy paBeH 48 M, 6okoBas cTopoHa e€ — 7,5 M, a Gosbiiee
OCHOBaHHME paBHO 21 M. BeIUHCIUTE TJI0IIAAb TPANEIUHN.

Cropona pomba paBHa 3,4 M, a 0JIHa U3 €ro AMaroHajse — 6 M. Berauciuth miomnaap pomoa.

B paBHOOepeHHON Tpaneuu AMaroHaib ASTUT OCTPBIN yrod momnojaM. bosbiiee ocHOBaHUE Tpaneuu
paBHO 16,5 cM, a cpeaHss nHusA ee paBHa 12 cm. Halitu muiomans Tpanenuu.

Omnpenenure AJIMHY pagnyca OKpYKHOCTH, €CJIM OTPE30K, COCIUHSAIOINN CEpEANHbI ABYX B3aUMHO
MEPIEHIUKYJIAPHBIX XOPJI, IPOBEACHHBIX U3 OJHON TOYKU OKPYKHOCTH, paBeH 13,7 cm.

OOu1re BHyTpeHHUE KacaTelbHbIE BYX OKPYKHOCTEH B3aUMHO NEPIICHINKYISPHBI. XOP/IbI,
COEUHSIOLINE TOUKH KacaHusl, paBHbl 4,5cm u 7,8 cm. HaliTu paccTossHMe MeXy LIEHTpaMu
OKPYKHOCTEH.

Juamerp, nepeceKaromuil Xopay, ACIUT €€ Ha ABa OTpe3Ka JIMHOM 3 1M u 8 M. PaccrosHue atoit
XOpAbI OT LIEHTpa paBHO 25 cM. HaliTh BeIMYMHY OCTPOro yria MKy XOpAOH U IUaMETPOM.

Touka neuT Ha paccTossHUU 27 CM OT LIEHTpa OKPY>KHOCTU. M3 3TOM TOUKM MPOBEJIEHBI K OKPYKHOCTU
JIB€ KacaTeJIbHbIE; Yroi, 00pa30BaHHbIN KacaTelbHbIMU, paBeH 60°. BbruncauTh paguyc oKpyKHOCTH.
B nipsimoii yrout BriMcaHa OKpy>KHOCTb. BBIUMCIINTE AJIMHY XOpAbI, KOTOPasi COEANHAET TOUYKU KacaHus,
€CJIM pacCTOSTHUE ITOM XOPJIbI OT LEHTpa paBHO 5,75 cMm.

JIBe KacaTenbHbIe, IPOBEAEHHbIE K OKPY)KHOCTH M3 OJJHOM TOYKH, 00pa3yroT Mexay coboil yrom 60°.
CymMma 1MH KacaTenbHbIX paBHa 1,7 nM. OnpenenuTs pacCTOSHUE MEKY TOUKAMH KaCaHHUS.

Xopa HaXOAUTCA Ha pacCTOSIHUM 17,5 cM OT LIEHTpa OKPYKHOCTU. BBIUMCINTE pacCTOSTHUE 3TOM XOPIbI
OT IapajuIeIbHON U PaBHOU €U XOpABL.

OKpy>XHOCTb pazjieJieHa Ha YacTHU B OTHOIICHUH 8,4 : 13,2 : 7,2 ¥ TOUKU JETIEHUS COSTUHEHBI MEXK Y
coboit. OnpenenuTh BETUYNHY YTIIOB 00pa30BaBIIETOCS TPEYTOJIbHHKA.

Xopaa IenuT OKpYKHOCTh Ha YaCTH, KOTOpbIE OTHOCATCS, Kak 15:33. OnpenenuTe BETMUUHBI
BIIMCAHHBIX YIJIOB, OMUPAIOIIUXCS HAa 3Ty XOpAY.

Yepes KOHIBI XOpAbI, KOTOPAst JEIUT OKPYKHOCTh B OTHOILIEHNN 1,5:4,5, mpoBeieHa KacaTebHasl.
Omnpenennure ocTpblid yroyl MEX1y XOpJAOH U KacaTeJIbHOM.

CpenHsist TMHUS Tpanenuy, OIMCAaHHON OKOJIO OKPY>KHOCTH, paBHa 37,7 cM. Haiitu nepumerp 3101
TpaneuuH.

CTOpOHBI TPEYroJbHUKA OTHOCATCS MEXy co00M, Kak 3:4:6. CoeJMHUB CEpeANHbI BCEX CTOPOH
TPEYrojbHUKA, OJYYHUM TPEYTOJbHUK, IEPUMETP KOTOPOTo paBeH 65 M. Brruucnure AnuHy CTOpOH
JAHHOTO TPEYTOJIbHUKA.

Bepimnbl ueThlpexyroiabHUKa, BIUCAHHOTO B OKPYKHOCTb, JI€IST OKPY>KHOCTh Ha YEThIPE YacTH B
otHowmeHnu 4:7:5:11. Onpenenute BEIMUNHY YIJI0B YETBIPEX YT OJIbHUKA.

BboxoBast cropoHa paBHOOEIpEHHOTO TpeyroybHuKa paBHa 11,75 cm. U3 Touku, B34TONH HA OCHOBAaHUH
3TOTO TPEYTrOJIbHUKA, TIPOBECHBI IBE IPSMbIE, TapajljiebHble O0KOBBIM cTopoHaM. HaliTu nepumetp
00pa30oBaBIIErocs MPHU 3TOM MapajieorpaMma.
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CpenHsist TUHUS Tpaneuy paBHa 12 cM U JeNUTCs IUaroHajblo Ha JIBa OTpe3Ka, pa3HOCTh KOTOPBIX
paBHa 3cMm. HaliTu 1JIMHY OCHOBAHUM TparenuH.

JIBa MPOTHUBOIIOIOKHBIX YTJIa BIUCAHHOTO B OKPYKHOCTh YETHIPEXYrOJIbHUKA OTHOCSATCS MEXKIY COOOM,
Kak 2:3, a OIMH U3 JBYX APYTuX yriaoB paBeH 37 . OnpeaenuTe BEIMYUHY yII0B 3TOTO
YeThIPEXYTOJIbHUKA.

Yepes Touky nepecedueHust quaronanei napaienorpamma ABC/] npoeaena npsimas MN, oTcekatomiast
Ha ctopoHax BC u AJl otpesku: BM=3 cm u AN=4,2 cMm. Beruucnure ninuny cropon BC u AL

B tpanenuu ABCJ] 6okxoBsie croponsl AB u CJI nmpoasieHs! 10 nepecedenus B Touke K. Berancnure
otpe3ok CK, ecnmu AB=1,5 m, C[I=22,5 nm., BK=12 am.

B tpeyronbsHuke BpIcOTa, OINyIIEHHAs HA OCHOBAHUE, IEJUT €r0 Ha OTPE3KHU JUIMHOU 6 cM 1 12 cMm.
Bonbias u3 60koBbIX cTOpoH paBHa 19,2 cm. M3 cepegrHbl OCHOBAaHUS K HEMY BOCCTAHOBJICH
nepreHauKysip. Ha kakue yacTu 3TOT NeprneHauKyIsp AeIUT O0bIIyl0 OOKOBYIO CTOPOHY?

B tpanermmn MNPK 60okoBast cropona MN toukoii F pasnenena na orpesku MF=10,2 FN=9. U3 touku
F npoBenena npsimas, napaiensHasi OCHOBaHUM, 10 iepecedeHus ¢ 6okoBoii croponoit PK B Touke G.
Beruncnute nuny orpeska PK, ecniu PG=13,5.

.B Tpe}’FOHBHI/IK BIIMCAH IapajuICiIorpaMmMm, yrojl KOToporo CoBlagacT € yrjioM TPCyroJbHUKaA. CTOpOHH

TPEyroJibHUKa, 00pa3yrolue 3TOT yroi, paBHbl 6 1M U 0,9M, a COOTBETCTBEHHO MapajliejbHble UM
CTOPOHBI MapajuIeiorpaMMa OTHOCATCS Kak 1:2. OnpenenuTs CTOPOHBI NapajljiesiorpamMmma.

B TpeyronpHUK BIMcaH napauieaorpaMm Tak, 4TO OJMH yroua y Hux ooumii. CTOpoHbI TpeyrojibHUKa,
o0pasyromme 3TOT yroj, paBHbI 15 ¢cM u 1 1M, a mapaiiensHble UM CTOPOHBI MapajlieiorpaMma
COOTBETCTBEHHO OTHOCSTCS, Kak 3:2. OnpeenuTre CTOPOHBI NapajijiesiorpaMmma.

B paBHoGeapennom tpeyromsauke ABC BeicoTa B/ paBHa 30 cMm, a ocHoBanue AC OTHOCHUTCS K
6okoBo#i ctopoHe AB, kak 6:4,5. Onpenenure paanyc BIIMCAHHOHN B 3TOT TPEYTOJIBHUK OKPYKHOCTH.
CropoHbI ABYX MOJOOHBIX TPEYTrOJIbHUKOB OTHOCATCS Kak 6:5, a pa3HOCTh MX IUIOIIa el paBHa 77.
Haiitu nomany TpeyrojJibHUKOB.

[Tepumerp TpeyroibHUKa paBeH 3,9M, a CTOPOHBI MOJIOOHOTO €My TpeyrojbHHUKa paBHbI 22,5 M., 3M,
45nm. OnipenenuTe CTOPOHBI IEPBOTO TPEYTOIbHUKA.

CyMMa nepuMeTpoB JBYX MOAOOHBIX MHOTOYTOJIbHUKOB paBHa 690 1M, a UX HAUMEHbIIHE
COOTBETCTBEHHBIE CTOPOHBI paBHBI 8 1M U 15 nM. Onpenenure nepuMeTpsl ITUX MHOTOYTOJIbHUKOB.
JlnaroHanu napajiienorpaMma paBHbl 24 u 28, oHa U3 CTOPOH €ro MEHbIIE APYTroi Ha § M.
Omnpenenure AJIMHY CTOPOH MapajienorpaMmma.

B uersipexyronbsauke ABCJl yron C pasen 60 . Onpeanenute 1iuHy auaronanu B/, ecinu cropona
BC=50 m, a CI=35 m.

Xopast AB u CJI nepecekatorcs B Touke M, npuueM AM=22cMm, MJI=5,8 1M, a MC+MB=3,6 M.
Omnpenenure qunsl Xopa AB u C/1.

JUInHa KacaTeJIbHON K OKPYKHOCTH paBHa 24 1M. BHenH:s yacTh ceKylel, IPOBEAEHHON U3 TOM e
TOYKH K TOM 7K€ cCaMOM OKPYKHOCTH, OoJbllle ee BHyTpeHHel yactu Ha 4 nM. Onpenenure ATUHYy
CEKYIILIEH.

W3 ogHOM TOUKM POBEACHBI K OKPYKHOCTH KacaTellbHas 1 HaubosbIlas cexyias. J[mmHa kacaTenbHol
paBHa 8 cM, a BHEIIHHUI OTPE30K cekyliei — 3,2 cM. Onpenenure IIMHY paguyca OKpy>KHOCTH.
OcTpplil yron Mexay nuaroHanasiMu paseH 60 , MeHbInas ero croposa — 1,5 M. Berancnure pagnyc
OKpPY>KHOCTH, OITMCAHHON OKOJIO 3TOTO MPSIMOYT OJIbHUKA.

VYrou npu BepuIMHe paBHOOEAPEHHOTO TpeyroibHUKa paBeH 120 , GokoBasi CTOpoHa paBHa 4 M.
Brruncnure nuameTp OKpy>KHOCTH, OIIMCAHHOW BOKPYT 3TOTO TPEYroJIbHUKA.

. [IpaBUIBHBIN TPEYTOJIBHUK BIUCAH B OKPYKHOCTB, PAJINYC KOTOPOH paBeH 6 ¢M, a Ha CTOPOHE 3TOT0

TPEYroJIbHUKA ITOCTPOEH KBaApaT. BEIYMCINTD paguyc OKpy>KHOCTH, OITUCAHHOM OKOJIO KBaJpaTa.
CymMma JIByX MPOTHBOIOIOKHBIX CTOPOH YETHIPEXYrojibHUKA paBHa 71 1M. B 3TOT 4eThIpEXyroiabHUK
BIMCAaHA OKPYKHOCTb, paJInyC KOTOPOM paBeH 23 AM. BEIYMCIUTD IUIOMIAb YETHIPEXYTOJIbHUKA.



