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KonuuecTBo yacoB 1o yuyeOHOMY IUIaHy: BCero 68 4acoB B IO, B HEZENto 2 yaca
[InmanupoBanue coctaBieHO Ha OcHOBe : ['eomerpusi. COOpHHMK paboymx mporpamm. 7—9
KJIACCHI : OCOoOMe IS yuuTeleil o61eoopas3os. opranusanui / [cocT. T. A. Bypmucrposa].
— 4-e m31., nopab. — M. : IIpocsemenue, 2014

Vueonuk: PIrOC «I'eomerpus 7-9» naa o0uieodpazoBaTeabHblx opranusamnuii. Asropsl JI.C.
Aranacsan, B.®. byry3os, C.b.Kagomiie, O.0 .11o3uak, M.M.YOnuna.-5-¢ uzpanne MockBa
«IIpoceemenne» 2015

Pabouyto nporpamMmmy coctaBui(a) INonukoBa Haranbst BuktopoBHa




Pabowas mporpamMma MO T'€OMETPHUM COCTaBJICHa B COOTBETCTBHH C TpeOOBaHUIMH
®DenepalibHOTO TOCYIapCTBEHHOI0 00pa30BaTENbHOIO CTaHAapTa OCHOBHOT'O O0OIIEro oOpa3zoBaHUs
(®I'OC O00); TpeOOBaHUAMH K pe3yabTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTENbHON IMPOrpaMMbI
(INYHOCTHBIM, METaIPEeIMETHBIM, MPEAMETHBIM); IPOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHMUs,
['eomerpus. COopuuk pabouux mporpamm. 7—9 kjaccel : mocobue i yuuteneil o6meo0pas3os.
opranuzarnuii / [coct. T. A. Bypmucrposa]. — 2-e uzn., nopad. — M. : [Ipocsemenune, 2014
(6a3oBsIit ypoBeHs), PI'OC .

CornacHo ydyeOHomy miany MBOVY «bounbmie-UepHckas OCHOBHasi 0011e00pa3oBaTelIbHAS
IIKOJIa» OTHOCUTCS K 00JacTH e€CTECTBEHHOHAyYHOTO IMKJIa U Ha €ro M3ydeHue B 8§ —M Kiacce
orBouTcs 68 wacoB (34 y4ueOHBIX HeNenW), U3 pacuera 2 yaca B Hezaenmto. Pabodas mporpamma
OpHEHTHpOBaHa Ha wucroyib3oBanne YMK  Atanacsu JI. . T'eomerpus: yueOHuMK s 7-9 ki1
0011eo0pa3zoBaTenbHbIX Yupexaenuit — Mocksa: IIpocsemienue, 2016.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O
HPEIMETA

[IporpaMmma  oOecrmeunBaeT  JIOCTIDKEHHUS — CIEAYIOUIMX  pPE3yJbTaTOB  OCBOCHUS
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHUs:

JUYHOCHIHDLE:

* (hopMupOBaHHE OTBETCTBEHHOTO OTHOMICHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
o0ydaromuxcsi K CaMOpa3BUTHUIO M CaMOOOpPa30BaHHI0O HAa OCHOBE MOTHUBALIMM K OOYYCHHIO U
MO3HAHUIO, BBHIOOPY NaNbHEHIIEro oOpa3oBaHMs Ha 0a3e OPUEHTHPOBKHM B MHUpPE Hpodeccuit u
npodeccuoHaNbHBIX MpeoYTeHU, OCO3HAaHHOMY MOCTPOCHHUIO WHAUBUAYAIbHON
00pa30BaTeNbHOI TPAEKTOPUU C YUETOM YCTOMUYUBBIX [103HABATEIbHBIX HHTEPECOB;

* popmMHupoBaHUE LETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU ¥ OOIIECTBEHHOW MPAKTUKH;

* popmHupoBaHME KOMMYHUKATUBHON KOMIIETEHTHOCTH U OOILIEHUH M COTPYAHHYECTBE CO
CBEpPCTHHUKAaMHM, CTapIIMMU U MJIQJUIMMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJE3HOM, ydueOHO-
MCCJIEIOBATENbCKOM, TBOPUECKOHN U IPYTHX BUIAX JAESITEIbHOCTH;

* YMEHHE SICHO, TOYHO, T'PaMOTHO M3J1araTh CBOM MBICIM B YCTHOM M NUCHBMEHHOW peuH,
MOHUMATh CMBICT TIOCTAaBJICHHOW 3a/1au, BHICTpAWBATh apryMEHTAIUIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEDHI;

* KPUTUYHOCTH MBIIIJICHUS, YMEHUE PACTIO3HABAThH JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh TUNOTE3Y OT (aKTa,

* KPEaTUBHOCTh MBIIIJICHUS,, WHUIMATUBY, HAXOAYUBOCTb, AKTUBHOCTh TMPHU PEIICHUU
FeOMETPUUECKUX 3a7ay;

* yMEHHE KOHTPOJIUPOBATH MPOIlECC U Pe3yabTaT yUeOHOM MaTeMaTHUeCKOH AeITebHOCTH;

* CIOCOOHOCTh K 3MOLMOHAIBHOMY BOCHPUATHIO MaTeMaTHYeCKMX OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHU;

Memanpeomenmple:

pe2yisamugHble VHUBEPCalbHble YYeOHble 0eluCmBusL:

* YMEHHE CaMOCTOATEIbHO IJIAHUPOBATh aJbTEPHATUBHBbIE WYTH JOCTHIXKEHMS LeJeH,
OCO3HAaHHO BbIOMpaTh Hambosee >(PPEeKTUBHBIC CIIOCOOBI pElIeHHs] YYEOHBIX M TO3HABATEIHHBIX
3ajady;

* yMEHHE OCYIIECTBIATh KOHTPOJIb IO pe3yiabTaTy U crocoOy MAeWCTBUS Ha YpOBHE
MIPOU3BOJFHOTO BHUMAHHUS U BHOCHTH HEOOXOIUMBIC KOPPEKTHBHI;

* yMEHHE aJeKBAaTHO OIICHHWBATh MPABWJIBHOCTh WU OIIMOOYHOCTH BBITIONHEHUS y4eOHOI
3aJa4i, €€ 0ObEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BO3MOKHOCTH €€ PEIlICHUS;

* IOHUMaHUE CYIIHOCTH aJITOPUTMUYECKUX TMPENNUCAaHU M yMEHHE JeiCTBOBAaThH B
COOTBETCTBUHU C MPEIJI0KEHHBIM aJTOPUTMOM;




* YMEHHUE CaMOCTOSTEJIBHO CTABUTh LI€JIM, BBIOMPATh U CO3/1aBaTh AJITOPUTMBI IS PELICHUs
y4eOHBIX MaTeMaTHUECKUX MPooIeMm;

* YMEHHUE IJIAHUPOBATh U OCYLIECTBIATH JESITEIbHOCTh, HAIPABJICHHYIO HAa PELICHHE 3a/ad
UCCJIEIOBATEIBCKOIO XapaKTepa;

HO3HABAMENbHbIE YHUBEPCAIbHbLE YueDHble QetCmBUs.:

* OCO3HAHHOE BIAJICHUE JIOTMYECKUMH JICHCTBUSMHU OMpEACIICHUsT MOHITHH, 00001IeHus,
YCTAQHOBJICHHSI aHAJIOTHH, KIacCU(pHUKAIMM HA OCHOBE CAMOCTOSTEILHOTO BBIOOpa OCHOBAHUN MU
KPUTEPUEB, YCTAHOBIIEHUS POJOBUIOBBIX CBS3EH;

* yMEHUE  YyCTaHaBJIMBaTh HNPUYMHHO-CIEICTBCHHbIC  CBSI3M, CTPOUTh  JIOTMUYECKOE
paccykIeHue, yMO3aKiItoueHue (MHIYKTUBHOE, 1€yKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

* yMEHHUE CO3]1aBaTh, NMPUMEHATh U NPEoOPa30BHIBATH 3HAKOBO-CUMBOJIUYECKUE CPEACTBA,
MOJICJIN M CXEMBbI JUIsl peLIeHHs] yUeOHBIX U T03HABATEIbHbIX 3aa4;

* (hopMupoBaHKE U pa3BUTHE YIEOHOH M OOLIETIONB30BATEILCKON KOMIIETEHTHOCTH B 00J1aCTH
UCIIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHosoruil (MKT-komnerenTHOCTH);

* (hopMupoBaHKE MEPBOHAYAIBHBIX MPEACTABICHUN 00 HISSIX U O METOAAX MATEMAaTUKH Kak
YHHUBEPCAJIBHOM SI3bIKE HAYKHU U TEXHUKH, CPEJCTBE MOJCIMPOBAHUS SIBIICHUI U IIPOLIECCOB;

* yMEHUE BUJIETh MATEMaTHUYECKYIO 3a/auy B KOHTEKCTE MPOOJIEMHOW CUTYyallMu B JIPYTHUX
JUCLUIUIMHAX, B OKpYXKaloIel KU3HHU;

* yMEHHE HAXOAWTh B PA3JIMYHBIX MCTOYHHKAX HH(POpMAIUIO, HEOOXOAUMYIO JJISI PEeIICHHUS
MaTeMaTHYeCKUuX MpoOjeM, M MpPEeACTaBIsATh €€ B IMOHATHOM (opMe; NMPUHMMATh pEIIeHHE B
YCIIOBHSAX HETIOJHOW M M30BITOYHON, TOYHOHM U BEPOSITHOCTHOM MH(POPMALINH;

* yMEHUE TOHUMAaTh U HCIOJb30BATH MATEeMaTHYECKUE CPEACTBA HArSIHOCTU (PUCYHKH,
YEPTEXKH, CXEMBI U JIp.) Ul WIUIIOCTPALIMH, UHTEPIIPETAlluH, apryMEHTALIUN;

* YMEHHUE BBIJIBUIaTh I'MIIOTE3bl MIPU pEIIEHUH Y4E€OHBIX 3a/1a4 M MOHMMAaTh HEOOXOIMMOCTb
UX [IPOBEPKH;

* yMEHUE MPHUMEHATh MHIYKTUBHBIE M JEIYKTHBHBIE CIOCOOBI pPACCYXICHUH, BHJIETH
pa3IUYHbIE CTPATETUU PELICHMS 3a/1a4;

KOMMYHUKAMUBHbIE VHUBEPCANbHbLE VieDHble 0eticmEusl.

* YMEHHE OpPraHU30BBIBATH yuye€OHOE COTPYJHHUYECTBO U COBMECTHYIO JI€ATEIBHOCTH C
YUUTENEM U CBEPCTHUKAMU: ONPEAEIATh LeNH, pacpeaessaTh QYHKIUHN U POJIM YHACTHUKOB, OOLIHE
CH0cOOBI PaboTHI,

* yMeHue paboTaTh B IpyIIe: HaX0AUTh 00llee pellieHHe U pa3peraTh KOH(IMKTH Ha OCHOBE
COIJIaCOBaHUs MO3UIMI U yueTa HHTEPECOB;

* CIylaTh MapTHEPA;

* (popmyrpoBaTh, ApryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHMUE;

npeomemmbole:

IIpeaMeTHBIM pe3yabTaTOM H3Y4YEHHUS Kypca sBJIAETCH CPOPMUPOBAHHOCTD CJIEIYIOIIMX
YMEHHI:

¢ IMOJIB30BATHCA TCOMETPUUCCKUM A3BIKOM JIA OIIMCAaHUA ITPEAMCETOB OKPYIKAIOMICTO MUPA,
¢ pacliOo3HaBaTb IrCOMETPUICCKUC q)HrprI, pa3indaTb UX B3aMMHOC PACIIOJIOKCHUC,

*  u3o0paxkaTh TeOMETpUUYECKHe (UTYpbI; BBIMOJHATH YEPTEKU IO YCIOBUIO 3a/lauH;
OCYILIECTBIISATH IpeoOpazoBanus GuUryp;

® paciio3HaBaTb Ha 4YEpTCXKax, MOACIAX U B OKPY)KaIOHlef/'I 00CTaHOBKE OCHOBHEIE
IMPOCTPAHCTBCHHELIC TCJIA, I/1306pa)KaTL ux;

*B HpOCTCfII.HHX ClIydadX CTPOUTH CCUCHUS U PA3BCPTKU NPOCTPAHCTBCHHBIX TCJI;



* NPOBOJUTH ONEPAIMM HAJ BEKTOPaMHM, BBIUMCIATH [UIMHY U KOOPAMHATBHI BEKTOPA, yroi
MEX/1y BEKTOpaMU;

* BBIYHCIIATH 3HAYCHUS TCOMETPHUSCKUX BEIMYUH(JIMH, YIJIOB, TUIONIAIEH, 00BEMOB); B TOM
gucne: aa yrioB oT 0 7o 180° onpenensaTe 3HAYEHHUS TPUTOHOMETPUYECKUX (DYHKIHHA 11O
3aJlaHHBIM 3HAYCHUSM YTIJIOB;, HAXOAWTh 3HAYCHHUS TPUTOHOMETPHUYECKUX (YHKIHUH TIO
3HAYEHUIO OJIHOM U3 HUX, HAXOAUTh CTOPOHBI, YIJIbI U BBIYUCIIATH IUIOUIAIN TPEYTOJIbHUKOB,
JUTMHEBI JIOMaHBIX, IyT OKPYKHOCTH, TUIOIIA/Ieii OCHOBHBIX T€OMETPUUYECKUX GUTYp U uryp,
COCTaBJICHHBIX U3 HUX;

* pemaTtb TeOMETPHUECKHUE 3a/1a41, ONUPASACh Ha M3yUYEHHBIE CBOMCTBA ()UTYpP U OTHOLICHHHA
MEXIy HUMH, TpPUMEHsAA  JONOJHMUTEIbHbIE  IIOCTPOEHUs,  aireOpauyueckuili U
TPUTOHOMETPUYECKUH anmnapar, paBuila CAMMETPUU;

¢® MPOBOAUTH AOKA3ATCJIBHBIC PACCYXKICHHA NpU PCIICHUU 3aJjad, HCIIOJIb3ys H3BCCTHBLIC
TCOPCMEBI, O6H3py>KI/IBa$I BO3MOKHOCTH JJI1 UX UCIIOJIb30BaHUA,

¢ pfiiarb HpOCTGI;’IHlI/IC INIAHUMCTPHUYCCKUC 3a1a4Y1 B IIPOCTPAHCTBE.

Hcnonb3oBath npuodpeTeHHble 3HAHUS U YMEHHUSI B NPAKTHYECKO# /JeATEJbLHOCTH H
NMOBCEIHEBHOM KM3HU JJIS:

¢ onucaHus pCajlbHbIX CI/ITyaHI/Iﬁ Ha A3BbIKC TCOMCTPHUH,

* pacyeToB, BKJIIOYAIOLIUX IIPOCTEHIIINE TPUTOHOMETPpUUECKHE (POPMYJIbI;
* pelICHUsA TEOMETPUYECKUX 3a]a4 C UCII0JIb30BAHUEM TPUTOHOMETPUU;

*  pelieHus MPAaKTMYECKHX 3a/lad, CBA3aHHBIX C HAXOXJAEHUEM I'€OMETPUUYECKUX BEIMYMH
(ucronb3ys pU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKUE CPEACTBA);

* IIOCTPOEHHUH C IOMOIIBIO T€OMETPUUECKUX NHCTPYMEHTOB (JIMHEIKA, YTOJIbHUK, LIUPKYJIb,
TPAHCIIOPTHP).

B pe3ynbrate u3ydyeHus reoOMeTpUr  OOYYaIOIIMICS HAYYMTCS

Harasignas reomerpus

1) pacmo3HaBaThb Ha yepTekax, PUCYHKAX, MOJENAX U B OKPYXKAIOIIEM MHpE IUIOCKUE U
IIPOCTPAHCTBEHHBIE FEOMETPUUECKUE (PUTYPBI;

2) pacnio3HaBaTh pa3BEPTKHU KyOa, IPSIMOYTOJILHOTO Mapasuleenumnena;

3) ompenenarb MO JMHEWHBIM pa3MepaM pa3BEPTKU (UTYphl JTUHEHHBIE pa3Mepbl caMoil
¢burypsl u Ha0060poT;

4) BBIYUCIATH O0BEM NMPSAMOYTOJIBHOTO Mapalljiesienumnesa.

OOyuaronuiicss noyuum 603M0HCHOCHIb:

5) ewviuuciams 00bLEMBL NPOCMPAHCIBEHHBIX 2€0MEMPUHECKUX QuUeyp, COCMABIEHHBIX U3
NPAMOY20IbHbIX NAPALIeNenuneoos;

6) yenyoums u pazeums npedcmasnenus 0 NPOCMPAHCMEEHHBIX 2eOMEMPUYECKUX hueypax;

7) npumensams nonamue pazgéEPmKU Ois BbINOIHEHUA NPAKMUYECKUX PACUEMO8.

I'eomerpuueckue Gurypsl

OOyuaromuiics HayqUTCs:

1) monp30BaThCS SI3BIKOM T'€OMETPUU IS ONMHMCAHUS MPEIMETOB OKPYXAIOIIero MUpa U UX
B3aMMHOI'O PACIIONIOKEHMS;

2) pacrno3HaBaTh U HM300pa)kaThb HAa 4YepTeX)axX U PUCYHKAX IeoMeTphueckue (GUrypel U ux
KOH(UTypaluu;



3) HaxoOuTh 3HAYEHUS JIMH JIMHEHHBIX 3JIEMEHTOB (UTYp UM HUX OTHOIICHUS, TPayCHYIO
mepy yriioB ot 0 1o 180°, mpuMmeHsist onpeneneHus, CBOMCTBA U MPHU3HAKK (UTYP U MX 3JIEMEHTOB,
oTHomeHus Guryp (paBeHCTBO, TOI00ME, CAMMETPHH, IIOBOPOT, MapaJUICILHBIN MEPEHOC);

4) onepupoBaTh ¢ HA4aIbHBIMU MOHITHSIMH TPUTOHOMETPHH

U BBINOJHATH 3JI€MEHTapHbIE onepalui HaJ GyHKIUSIMU YTIIOB;

5) pemaTth 3ajayd Ha JI0OKA3aTENbCTBO, ONHUPAsCh HAa HM3Yy4YCHHBIE CBOMCTBa GUIYp H
OTHOUIICHUI MEXIYy HUMH U MIPUMEHSISI U3yYEHHbIE METO/bI JOKA3aTENIbCTB;

6) perarh HECIOKHBIE 33]]aul Ha TIOCTPOCHHUE, PUMEHSISI OCHOBHBIE aITOPUTMBI TIOCTPOCHHUS
C TIOMOIIIBIO LIUPKYJIA U JTMHEHKY;

7) pewiath npocTenme MmiIaHUMEeTPUIeCKUe 3a/1a4l B POCTPAHCTBE.

OOyy4aromuiicst noyuum 603MOHCHOCHb:

8) osnademv memoodamu peuwienus 3a0a¥ HA BbLIYUCICHUS U OOKA3AMENbCMEA. MEMOOOM OM
NPOMUBHO20, MEMOOOM NOO00OUS, MeMmOOOM nepebopa BapUaAHmMo8 U MemooOM 2eOMemMpPUYecKux
Mecm mouex,

9) npuobpecmu onvim npumerenus: an2eOPAULECKO20 U MPUSOHOMEMPUYECKO20 annapama u
uoetl 0BUNCEHUSL NPU pelUeHUU 2eOMeMmPUYecKux 3a0au,

10) osraoemv mpaouyuonHoil cxemot peuwienus 3a0a4 Ha NOCMPOEHUe ¢ NOMOWBIO YUPKYJIL U
JIUHEUKU: aHanus, nocmpoenue, 00KazameibCcmeo U Ucciedo8anue;

11) nayyumscs pewams 3a0a4u Ha NOCMPOCHUE MEMOOOM 2eOMEMPUYECKO20 MeCMa MOYeK
U MEMoOOOM NOOOOUS,;

12) npuobpecmu onvim ucciedosanusi CE0UCME NIAHUMEMPUYECKUX Queyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM.

H3mepenne reoMeTpu4ecKMX BeJTHYHH

OO0yyaromuiicss Hay4uTCs:

1) ucnonb30BaTh CBOMCTBA M3MEPEHMs [UIMH, IJIOUIAJIel M YIJIOB IpU pelIeHUM 3ajad Ha
HAXOXXJCHHUE JUTMHBI OTPE3Ka, UIMHBI OKPYKHOCTH, JUTMHBI TYT'HM OKPY)KHOCTH, TPAJyCHON MEpbI
yria,

2) BBIYMCISATD JJIMHBI JUHEHHBIX 3JE€MEHTOB (DUTYp M MX YTJIBI, HCTIONB3Ys (POPMYIIBI JJTHHBI
OKPYKHOCTH U JUIMHBI YT OKPY>KHOCTH, (OpMYJIBI IUIOIIAeH Guryp;

3) BBIYMCIATH IUIOMIAANA TPEYTOIBHUKOB, MPSMOYTOJIbHUKOB, TapaJIeIOrPAMMOB, TPANEIHid,
KPYT'OB U CEKTOPOB;

4) BEIYUCIIATH JUTHHY OKPYKHOCTH, JJTUHY TYTH OKPY>KHOCTH;

5) pemarh 3aJaud Ha J10Ka3aTeIbCTBO C HMCIOJIb30BaHHMEM (DOPMyI JIMHBI OKPYKHOCTH H
JUIMHBI 1yTU OKPYKHOCTH, popMyJ Tuiomiaei puryp;

6) pemaTh MpaKTHUYECKHE 3ajjaud, CBA3aHHBIE C HAXOXXJICHHEM TeOMETPUUYECKHX BEJINYHMH
(ucronb3ys MpU HEOOXOAUMOCTH CIIPAaBOUYHUKU U TEXHUYECKUE CPECTBA).

OOyuarouuiics noyuum 603MoOHCHOCHIb:

7) ebluuciame niowaou Gueyp, CoOCmasieHHvlx U3 08yX uiu 0ojee NpPIMOy20ibHUKOS,
napanienoepammos, mpey2oibHUKos, Kpyea u cekmopa,

8) ewviuuciamb naOWAOU MHOL0Y2ONBHUKOS, UCHONb3YS. OMHOUWEHUS PABHOBETUKOCU U
PABHOCOCMABIEHHOCIU,

9) npuobpecmu onvim npumeHeHus aneedPAULECKO20 U MPUSOHOMEMPULECKO20 annapama u
uoeu 08UICEHUs NPU PeleHUU 3a0ay Ha 8bIYUCTIeHUe NI0Wa0eli MHO20Y20IbHUKOB.

COJAEP/)KAHUE YYEBHOI'O ITPEJIMETA

IloBTOpEHMe Kypca reomerpuu 7 kjacca (2 yaca)
I'naBa S.YerbipexyronbHuku (14 yacoB)

MHOTOyTrOoIBHUK, BBITYKJIBIII MHOTOYTOJIBHUK, YETBIPEXyroyibHUK. [lapamnenorpamm, ero
cBoiicTBa W mpusHaku. Tpanenus. IIpsmoyronbHuk, pom0, KBajpaT, ux coictBa. OceBas u
LEHTpaJIbHasi CAMMETPHHU.



Heab: wu3yunth Hanboiee BaXHBIC BHUABI YETHIPEXYTONBHUKOB — IIapajuIeIOTpaMM,
NpSAMOYTOJIBHUK, poMO, KBaJapar, Tpareuuio; AaTh MpeicTaBlieHre o (urypax, obiiagaromnux
OCEBOM WJIM LIEHTPAJIbHON CUMMETPUEN.

JlokazarenbcTBa OOJBIIMHCTBA TEOPEM JAHHOM TEMBI U PEIICHHUS] MHOTHX 3a/1a4 IPOBOJSATCS C
IOMOILBIO IIPU3HAKOB PABEHCTBA TPEYTOJBHUKOB, I03TOMY IOJIE3HO MX HNOBTOPUTH, B Hayaje
U3YYEHUS TEMBI.

OceBasi M LieHTpalbHas CUMMETPUM BBOAATCA HE Kak IpeoOpa3oBaHME IUIOCKOCTH, a Kak
CBOWCTBAa T€OMETPUYECKHX (UTYp, B YAaCTHOCTH YETHIPEXYTOJIBHUKOB. PaccMoTpenue 3Tux
MOHSTHH KaK IBH)KEHUH INIOCKOCTH COCTOUTCS B 9 Kiacce.

I'napa 6.Ilnomaap (14 yacon)

[TondaTne muomwagM MHOrOyrojbHuka. Ilnomanu npsMOyronbHHKA, Napauiesiorpamma,
TpeyrojibHuKa, Tpanenuu. Teopema [Tudaropa.

Heab: pacimpuTh U YriyOUTh MOYYCHHBIE B 5—6 KJlaccax MpeACcTaBICHUs 00yJaronmxcs 00
M3MEPEHUHN U BBIUMCICHHUH ILJIOLIA/CH; BHIBECTH (POpPMYIIbI IUIOMIA/EH MPSIMOYrojlbHUKA, Ta-
pajuiesorpamMma, TpeyrojibHUKa, Tpaneuu; 10Ka3aTh OJHY U3 TJIaBHBIX TEOPEM I'€OMETPUU —
teopemy I[ludaropa.

BeiBon QopMyn s BBIYMCIEHHS IUIOIIAJEH MPSMOYTOJIbHUKA, MapauiesiorpaMma,
TPEYroJIbHUKA, TPalely OCHOBBIBAETCS HA JABYX OCHOBHBIX CBOMCTBax ILIOLIAJEH, KOTOPHIE
MMPUHHUMAIOTCA UCXOOS U3 HAIlJIAJHBIX HpCIICTaBJICHPIfI, a TaKXKC Ha CpOpMy.]Ie Iomaiaun KBald-
pata, 000CHOBaHHE KOTOPOM He SBISAETCS 00s13aTENbHBIM /1JIs1 00y4aOIUXCSl.

HerpanuuumoHHoN [ IIKOJIBHOIO Kypca SBISIETCS TeopeMa 00 OTHOIIEHUHU IUIOIIaJeH
TPEYrOJIbHUKOB, NMEIOIUX 10 paBHOMY yriiy. OHa NO3BOJIAET B JAJIBHEHINEM JaTh IIPOCTOE
JI0Ka3aTeNNbCTBO MIPU3HAKOB [10100MS TPEYTrOJIbHUKOB. B 3TOM COCTOUT OJTHO U3 MPEUMYILIECTB,
00yCJIOBJIEHHBIX PaHHUM BBEJICHHEM MOHATHA Mlomanu. JlokazarenbcTBo Teopemsl [Iudaropa
OCHOBBIBAaeTCS Ha CBOiicTBax Iulom@azeil u ¢opmynax i IUIOMIaAed Ksajpata U
npsMOYToJIbHUKA. Jloka3pIBaeTCs Takxke Teopema, ooparHas reopeme [Iugaropa.

I'naBa7. Ilono6ublie Tpeyroabauku (194acos)

[TonoGuble TpeyronpHuku. [IpusHaku mogobus TpeyroiabHUKOB. [IprMeHeHHe mogoous K
JI0Ka3aTelnbCTBY TEOpPEM WU pemeHuro 3anad. CHUHYC, KOCHMHYC M TaHI€HC OCTpOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

eab: BBeCcTH TMOHATHE NOJOOHBIX TPEYrOJbHUKOB; PACCMOTPETh MPHU3HAKK M0100Us
TPEYrOJIbHUKOB U WX [PUMEHEHMS; CHAENaTh I[EpPBbIA IIar B OCBOCHUU Yy4YallUMUCS
TPUTOHOMETPUYECKOTO aIlapaTa reOMeTpHUH.

Omnpenenenne MoJ00OHBIX TPEYroJbHUKOB JIa€TCS HE Ha OCHOBE MpeoOpazoBaHuUs Mojo0us, a
4yepe3 PaBEHCTBO YTIJIOB M MPOMOPIIMOHATEHOCTh CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku 1mMomoOMsT TPEYroJbHUKOB JIOKA3bIBAIOTCSA C IMOMOIIBI0 TEOPEMbl 00 OTHOIICHUU
MJIOMIAACH TPEYTOJIBHUKOB, UMEIOIIUX IO PABHOMY YTITy.

Ha ocnHoBe IIPU3HAKOB HO,Z[O6I/I$I HAOKa3bIBACTCA TCOpEMa O CpG,Z[HGfI JIMHUU TpEYTOJIbHUKA,
YTBCPKACHHUEC O TOUYKE MCPCCCUCHUA MCAUAH TPCYrOJIbHWKA, a TAaKKC ABAa YTBCPKIACHUA O
MMPOMOPHUOHAJIBHBIX OTPE3KAX B IMPAMOYI'OJbHOM TPCYTOJIbHUKE. I[aeTC}I MMpEaACTaBJIICHUE O
METOJEC HOHO6I/I5[ B 3a/1a4ax Ha IMOCTPOCHHC.

B 3akmioueHue Tembl BBOJSATCS AJIEMEHTHI TPUTOHOMETPUM — CHUHYC, KOCUHYC M TAHI'€HC
OCTPOTO yTIjia MPSMOYroJIbHOTO TPEYroJbHUKA.

I'naBa 8. Oxpy:xnocth (17 yacoB)

B3anMHOe pacrionokeHne npsSMOM M OKpy:XHOCTH. KacarenpHas K OKPYKHOCTH, €€
CBOMCTBO M Ipu3HaK. LleHTpanpHble M BIHCAHHBIE YIVIBL. YeThIpe 3aMedyarelbHbIE TOYKHU
TpeyroJibHUKa. BrivicanHas 1 onucanHas OKPYKHOCTH.



Heab: pacmiuputh cBeeHuss 00 OKPYKHOCTH, MOJIyYEHHbIE yJalllUMHUCA B 7 KJlacce; U3y4UTh
HOBbIE (DaKThI, CBSI3aHHBIE C OKPYXHOCTHIO; MO3HAKOMUTH OOYUYAIOIIMXCSI C YETHIPbMS 3aMe-
YaTeIbHBIMA TOYKAMH TPEYTOJIbHUKA.

B naHHOM Teme BBOAMTCS MHOI'O HOBBIX IIOHATHM M PAaCCMAaTPHUBAETCS MHOIO YTBEPIKICHUM,
CBSI3aHHBIX C OKPYKHOCTBIO. [ls1 MX YCBOEHHsS cIlenyeT yIeJuTh OO0JIbIIoe BHHUMaHHUE
pEIIEHUIO 3a1a4.

VYTBepKIEHUsI O TOYKE IepecedyeHuss OUCCEKTPHUC TPEYrojbHUKAa W TOYKE IepeceueHust
CEepPEeIMHHBIX TEPIECHIUKYISIPOB K CTOPOHAM TPEYTrOJbHUKA BBIBOJSTCSA KaK CIIEJICTBUS W3
TEOpEM O CBOMCTBaX OMCCEKTPUCHI YIIla U CEPEAMHHOIO MEepHeHANKYIsIpa K oTpe3Ky. Teopema
0 TOYKE MEepPeCceueHuUs BHICOT TPEYTOIbHHUKA (MU X MPOJOJIKEHHI) JOKA3bIBAETCS C TOMOIIBIO
YTBEPXKJICHHS O TOUKE NIEPECEUCHUS CEPEIUHHBIX MEPIECHIUKYISIPOB.

Hapsiny ¢ TeopemamMu 00 OKpY>KHOCTSAX, BIIMCAHHOM B TPEYroJbHHUK U OMUCAHHOW OKOJIO HEro,
paccMaTpUBAIOTCS CBOWMCTBO CTOPOH ONMCAaHHOI'O YEThIPEXYIOJbHUKA M CBOMCTBO YIJIOB
BIIMCAHHOTO YETHIPEXYTOJIbHUKA.

9. lloBTOpenue. Pemenue 3axay. (2 yaca)

Heanb: IloBTOpenue, oOoOImIeHHe W CHCTEeMaTH3alWs 3HAHWH, YMEHUH M HaBBIKOB 3a Kypc
reoMeTpuH § Kiacca.

KAJTEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUME 8 KJIACC

Hara
Ne m\nn Tema ypoka p— daxr
IloBTOpEeHue-24.

1. | Ilpu3Haku paBeHCTBA TPEYrOJbHUKOB
2. | CooTHomEeHHE  MEXAy  CTOPOHAMH M yIJIaMH

TPEYroJIbHUKA

YerbipexyroabHuku-14 u.

3. MHOroyroinbHIUKU
4, MHuoroyronsHukH .IlapamienorpamMm
5. Pemenue 3anau. IloaroroBka x BBOIHONU KOHTPOJIBHOU

pabore.
6. Beoonaa konmpoavnasa paboma
7. Pabota Hax ommbkamu. [Ipu3Haku napanienorpamMmma

Pemenne 3amad 1o reme «l[lapamnenorpammy.

8. Tpanenus.

9. |Teopema ®areca.

10. | 3amaum Ha NOCTPOECHHE

11. | IIpAMOYTOJIbHUK.

12. |Pom6. KBagpat

13. |Pemrenue 3amau

14. |OceBas 1 NEHTpAJIbHASI CAMMETPHH

15. |Pemenue 3amau. [ToaroroBka K KOHTPOJIBHOM padoTe.

16. |Koumponvnas paooma Nel no meme:
«HYemuvipéxyzonvHuku

ITnomane -14 4

17. | Pabota Hax ommbOkamu. Ilmomna e MHOTOyroJbHHKA.

18. | [Inomaas MHOTOYTOIBHUKA. ..

19. | [Inomaap nmapannenorpamMmma

20. | Ilmomans TpeyroJpHUKa

21. | Ilnomans TpeyrojabHUKA..




22.

ITmomane Tpaneuuu

23. | Pemenue 3a7a4 Ha BBIYUCIICHUE TUIOMIAICH GUTYD

24. | Pemenue 3a1ay Ha BEIYMCIICHUE TIIOMAIECH HUTYD..

25. | Teopema ITucaropa

26. | Teopema, oOpatnas Teopeme Iludaropa.

27. | Pemenue 3amau

28. | Pemenue 3anau. [TonrotoBka Kk KOHTPOJIBHON paboTe

29. | Koumponvnasn paboma Ne2 no meme: «llnowaoun

Iloxo6HbIe TPEYroabHUKH -19 u.

30. |PaGora wam omumOkamu. OmpeneneHue MOAOOHBIX
TPEYrOJbHUKOB.

31. OrHomeHnue mwionaaen NoJoOHbBIX TPEYTOJIbHUKOB.

32. |llepBblil npu3HAK MOAOOMS TPEYTOJIbHUKOB.

33. |PemieHue 3ajay Ha IPUMEHEHHE IIEPBOrO IpU3HAKa
110/1001s1 TPEYTOJILHUKOB.

34. |Bropoii u TpeTHii npu3HAKK NOJO0HS TPEYTOJbHUKOB.

35. Pemienue 3amady Ha NpPUMEHEHHE MPHU3HAKOB MOA00US
TPEYrOJILHUKOB.

36. |[PemeHue 3agay Ha NPUMEHEHHE IPU3HAKOB I0A00UsA
TpeyroJbHUKOB. [10r0TOBKA K KOHTPOJILHOU padoTe.

37. Konmponvnaa paboma Ne 3 no meme «llodoonsie
mpey2onbHUKU»

38. |Pabota Han ommbkamu. CpeqHsisl IMHUS TPEYTOIbHUKA

39. (CBOKMCTBO MeAMaH TPEYrOJbHUKA

40. [IponopruoHagbHbIE OTPE3KU

41. [IponopuyoHaJlbHBIE  OTPE3KM B MPSIMOYTOJILHOM
TPEYrOJbHUKE

42. [N3meputesnbHble pad0Thl HA MECTHOCTH.

43. [Bagauu Ha MOCTPOCHUE METOOM MOO00MUS.

44. CuHyc, KOCUHYC U TAHI'€HC OCTPOIO yIJia IPSMOYTOJILHOTO
TPEYroJbHUKA

45. BHaueHus CHHyca, KOCMHyca M TaHreHca st yrios 30°,
45°, 60°

46. (COOTHOIIEHUSI ~ MEXIy  CTOPOHaMH M yIjamu
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

47. |Pemenue 3anad. [loaroroBka K KOHTPOJBLHOU paboTe.

48. |Koumponvuaa paboma Ned no meme: «Coomuowienus
MexHc0y CmOpOHamMu U YenamMu  HPAMOY20J1bHO20
mMpey2o1bHUKay

Oxpy:kHOCTB -17 4.

49. Pabora Haj omIMOKaMHu.

B3anMHOe pacnosokeHue NpsMOi U OKPYKHOCTH.

50. [KacarenmpHast K OKPYXHOCTH.

51. [KacarenpHas K OKpYXHOCTHU. Pemienue 3agau.

52. [CpanycHas Mepa IyTd OKPYKHOCTHU

53. [Teopema o BITUCAHHOM yTJIe

54. [Teopema 00 OTpe3Kax MepeceKaronuxcs Xop1

55. |Pemenue 3amau mo teme «lleHTpanbHbIE M BIHCAHHBIE
yriby CBOMCTBO OMCCEKTPUCHI yIiia

56. (CepeauHHBIN NEPHEHIUKYIISP

57. [Teopema o TOYKE MepecedeHus: BEICOT TPEYroJbHUKA

58. |CBOHCTBO OMCCEKTPHCHI yTiia

59. (CepeauHHBINH NEPHEHIUKYIIIP




60. [TeopemMa 0 TOUKe NepeceyeHus: BBICOT TPEYTrOJIbHUKA

61. [BrimcanHas OKpy>KHOCTh

62. |CBOMCTBO ONMCAHHOI'O YETHIPEXYTOJbHUKA

63. | Pemenue 3anay no teme «OKpy>KHOCTbHY.

64. Konmponvnas paboma Ne 5 no meme: « OKpysHcHocnib)
65. [PaGota Han ommbKamu.

66. [Peseps.

IloBTOpeHue-2y.

67. Hmozoeas koHmpovHas paboma

68. [lonoGuseie TpeyronbHUKU. OKpYKXHOCTh. Pemienue 3aau.
YerbipexyronpHuku. [lmomans. Pemenue 3amay.

HPUJIOKEHHUE Nel

m\t

Jara

[Inan

Tema ypoka
M daxt

Beoonasa konmponvnan paboma

Koumponvnaa paboma Nel no meme:
«HemuvipéxyzonvHuxkuy

Konmponvnaa padooma Ne2 no meme:
«llnowaou»n

Konumponwvnasa paboma Ne 3 no meme
«Ilooobnvle mpeyzo1pHUKUY

Konmponvnasn paboma Ned no meme:
«Coomnowenus mexicoy cmoponamu u
Yenamu npamoy20abH020 mpey2oabHUKA»

Konmponvnaa padboma Ne 5 no meme:
«OKpyscHocmv)

Hmozosaa konmponsuas paboma

IMPUJIOKEHUE Ne2

BBoanasi koHTpOJBLHAsI paboTa

1 eapuanm. 2 eapuanm.

1). B paBHoGenpennom tpeyronbauke ABC ¢ 1). B paBHOOEAPEHHOM
ocHoBanueM AC yron B paseH 42 ° Haiimure nBa tpeyronbHuke ABC ¢ ocHoBanueM AC
Ipyrux yria tpeyroyibauka ABC. cymma yriioB A u C paBHa 156°. Haiizure

yrael TpeyroinbHuka ABC.

2). Bennunnsl CMEKHBIX YTJIOB
MPOIMOPLKOHANIbHEI yKciaM 5 u 7. Hailnure pazHocTh 2). BenuuuHBl CMEXHBIX YIJIOB
MEXY 3TUMHU yIJIaMH. nponopuuoHaneHel uyuciam 4 u 11,

Haiinnre pa3HOCTE MEXAy STUMHU yIIaMHU.

3). B npsmoyronbHoMm TpeyroiabHuke ~— ABC
Z/C=90°, Z4=30°, AC=10cm, CDL AB, DE 1 3). B mpsIMOYrONbHOM TPEyroIbHHKE
AC. Haiinute AE. ABC £C=90°, ZB=30°, BC = 18 cm ,



CK 1 AB, KM 1 BC. Haiinute MB.
4). B tpeyronsuuke MPK yron P cocTtaBisier
60 0er1aI<, a yron M Ha 4° Gonbiure yrna P. Haiingure 4). B tpeyronbauke BDE yron B
yrou P. cocramser 30 ° yrua D, a yron E nHa 19
%Gomnbie yria D. Haitnure yron B.

KonTpoabHnas padora Nel
Tema: «HeTbIpEXyTroJbHUKH
Bapuant — 1
1) duaronanu npsmoyroiabHuka ABCJI nepecekarorcst B Touke O. Haiinure yron mexnay
JnuaroHamsiMu, ecii yroa ABO = 30°.
2) B mapamnenorpamme KMNP nposenena Ouccekrpuca yrima MKP, koropas mepecekaeT
cropony MN B Touke E.
a) lokaxwure, uro TpeyronbHuk KME paBHOOEIpEHHBIN.
6) Haitnure cropony KP, ecmu ME = 10 cM, a nepumeTp napaiesorpamMmma paBeH 52 CM.
Bapuant — 2
1) duaronanu pom6a KMNP nepecekatorcsa B Touke O. Haiigute yrubsl Tpeyroiapauka KOM,
eciu yroam MNP= 80°
2) Ha cropone BC nmapannenorpamma ABC/] B3sita Touka M Tak, utro AB = BM.
a) [loxaxure, uro AM — buccekrpuca yria BA/I.
0) Haiigure nepumerp napamnenorpamma, eciiu CI =8 cm, CM =4 cwm.

KonrtpoJabHnas padora Ne2
Tema: «Ilnomaab»
Bapuant — 1

1) CmexxHbIE CTOPOHBI MapajuienorpaMma paBHbl 32 ¢M U 26 CM, a OJIUH U3 €ro YIIIOB paBeH
150°. HaiimuTe muiomaas napaiiesorpaMmma.

2) CropoHa TpeyrojbHHKa paBHa 5 CM, a BbICOTa, IPOBEJEHHAs K HEH, B /1Ba pa3a OoJiblle
cTopoHbl. Hailinure miomans TpeyrojbHHKA.

3) KareTtsl mpsMOYyroibHOTO TpeyrojibHUKa paBHbI 6 u 8 cMm. Haiigute rumoreHysy u
IUIOUIA/lb TPEYTOJIbHUKA.

4) HaiinuTe miomans ¥ nepuMeTp pomoOa, eciy ero [uaroHainy pasHsl 8 u 10 cm.

5) [Mnomane npsiMoyrosibHOM Tpaneiuu paBHal20 cm?, a e€ BeicoTa paBHa § cMm. Haitnure Bce
CTOPOHBI TPANelMH, €CIH OJTHO U3 OCHOBAHMM OOJIbIIIe JPYyroro Ha 6 cM.

Bapuant — 2
1) Onna u3 nuaroHajiell mapajuiesorpaMMa sIBJISIETCS €ro BbICOTON M paBHa 9 cm. Hailinure
CTOPOHBI IapajIeIorpaMMa, €Ciiv €ro Imomans pasHa 108 cm?.
2) Cropona TpeyroibHHMKa paBHa 12 cM, a BbICOTA, MPOBEAEHHASA K HEH, B TPU pa3a MEHbIIIE.
Haiinure nuiomans TpeyrojibHUKA.
3) OnuH U3 KaTeToB NMPSMOYTOJBHOIO TPEyrojbHHKAa paBeH 12 cMm, a rumoTeHy3a 13 cwm.
Haiinure BTOpo# KaTeT 1 IUIOLIAlb IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
4) Munaronanu pom6a paBHbl 10 u 12 cm. HaliquTe ero miomanb v nepuMeTp.
5) Haiingure nnomans tpaneuun ABC/I ¢ ocnoBanusamu AJl u BC, ecnu AB =12 cm, BC = 14
cM, AJl =30 cMm, yroa B pasen 150°.
KonTtpoubnas pa6ora Ne3
Tema: «Ilogo0HBIE TPEYT0JIBLHUKI)
BapuanTt — 1
1) Ha pucynke AB || C/I. A B
a) Jloxaxwure, uro AO : OC =BO : O/I.
0) Haiinute AB, eciu O] = 15 cm, OB =9 cm, CJ] = 25 cm.

hi| C



2) Haitnute otHomenue miomaneit tpeyroibHukoB ABC u KMN, ecniu AB =8 cm, BC=12
cMm, AC=16 cm, MN=15 cm, NK=20 cm.
B

BapuanTt — 2 ’\/\
1) Ha pucynke MN || AC.
a) Jlokaxxure, uto AB - BN =CB - BM.
0) Haitnure MN, ectu AM=6 cm, BM=8 cM, AC=2%<mr
2) Hansl ctoponsl Tpeyroibauka PQR u ABC: PQ=16 cm, QR=20 cm, PR=28 cMm u AB=12
cMm, BC=15 cm, AC=21cm.
Haitgure oTHOMIEHME TTOMIAAEN ITUX TPEYTOJIbHUKOB.

KonTpoubnas pabora Ned
Tema: «CooTHOLIEHHE MKy CTOPOHAMM U YIJIAMH NPSAMOYT0JIbHOI0 TPEYTr0JbLHHKA
Bapuant -1
1) B npsimoyronsaoM Tpeyronbarke ABC yron A= 90°, AB=20 cwm, Beicota A/] paBHa 12 cMm.
Haiingure AC u cosC.
2) Juaronans BJ] mapamnenorpamma ABCJl nepnenmukynspHa k ctopone AJl. Haiigute
wioniaap napamwienorpamma ABCJL, ecnu AB=12 cm, yron A=41°.
Bapuanr — 2
1) Beicora B/] npsimoyronbHoro tpeyronbHuka ABC paBHa 24 ¢M U 0TCEKAET OT THIIOTEHY3bI
AC otpesok JIC, paBubiii 18 cm. Haiinute AB u COSA.
2) Huaronans AC npsimoyronbarka ABC/] paBHa 3 cm u cocrasisieT co cropoHoid AJl yron B
37°. Haitnure nnowmane npsmoyroasauka ABC/I.

KonTpoabsnasi padora NeS
Tema: «OKpPYKHOCTB)»
Bapuant — 1

1) Yepes Touky A okpyxkHoctu npoBeneHsl nuamerp AC u nBe xopasl AB u AJl, paBHbIe
panuycy Toi okpyxHoctu. Haiinure yrisl yetbipéxyronbauka ABCJI u rpagycHeie Mepsl oyr AB,
BC, C, AL.

2) OcHoBaHME PaBHOOEIPEHHOTO TPEyrojbHUKA paBHO 18 cM, a OGOKOBas cTOpoHa paBHa 15
cM. Hailinure paauycbl BIHCAaHHOW B TPEYTOJIbHUK M OINHMCAHHOM OKOJO TPEYroJIbHUKA
OKPYKHOCTEH.

Bapwuanr — 2

1) Otpesok B/l — nuametp okpysxkHoctu ¢ neHTpoM O. Xopaa AC nenut nonoiam paguyc OB
U NepneHauKyisipHa Kk HeMy. Haiinure yriel yersipéxyronsiuka ABCJ] u rpagycHble Mepbl Oyr
AB, BC, C/I, AL

2) BoicoTa, mpoBe€HHas K OCHOBAHHIO paBHOOEIPEHHOIO TPEYTroJIbHUKA, paBHA 9 cM, a caMo
OCHOBaHME€ paBHO 24 cMm. Haiinure paguychl BIMCAaHHOW B TPEYTOJbHUK M OINHCAaHHOM OKOJIO
TPEYTOJIbHUKA OKPYKHOCTEM.

HNroroBasi kKoHTpoOJIbHAsI paboTa 10 reoMeTpUH
8 knace
1 BapuanT
1. Haiiaure muomaap paBHOOEAPEHHOTO TpeyroibHUKa co ctopoHamu 10cm, 10cm u 12 cm.

2. B mapamienorpamme n8e cTopoHbl 12 u 16 cM, a onuH 13 yrioB 150°. Haiinure mnomians
napauIeIorpaMma.



3. B paBHOOepeHHOM Tpamnenuu 60koBasi cTopoHa paBHa 13 cMm, ocHoBanus 10 cM u 20 cm.
Haitgure nomans Tpaneuuu.

4. B tpeyronsauke ABC npsimass MN |, mapaniensnas ctopore AC, aenut cropony BC Ha

otpe3kuBN=15 cm u NC=5 cm, a ctropony AB nHa BM u AM. Haiinure nnuny otpeska MN, ecinu
AC=15 cm.

5. B npsamoyronasHOM Tpeyroiasauke ABC =90°, AC=8 cm, =45°, Halinure:

a)AC; 0) Beicoty CD, mpoBeZiIcHHYIO K THIIOTEHY3€.

6. lan npsimoyromnbHbIi TpeyroasHUK ABC, y koToporo C-npsimoit, karer BC=6 cM u
A=60°. Hatigure:

a) ocranbHbie cTopoHsl AABC
6) momans AABC

B) JIJIMHY BBICOTHI, OMYIIEHHON U3 BepIIuHbI C.

2 BapuaHT

1. B paBHOGeIpeHHOM TpeyrojbHUKE OOKOBasi CTOpOHa paBHa 13 cM, a BbICOTA, TPOBEACHHAS K
OCHOBaHMUIO, 5 cM. Haiinure miomans 3Toro TpeyrojibHHKA.

2. B mapamnenorpamme ABCJ] AB=8 cm, AJI=10 cm, =30°. Haiinure miomanb
napajiejorpamMmma.

3. B npssmoyronbsHoii Tpanenun ABC/] 6okoBas ctopona paBHa AB=10 cM, OosnbIiee ocHOBaHUE
AJl= 18 cwm, =45°. HaiiguTe Tuiomaas TparnemuH.

4. B tpeyronsauke ABC co croponamu AC=12 cm u AB=18 cMm nposenena npsmast MN,
napauiensHas AC, MN=9 cm. Haiinure BM.

5. B nmpsimoyronbsHoM TpeyronbHuke ABC =90°, AC=8 cm, =45° . Haiigure:
a)AB; 0) BeicoTy CD, npoBeieHHYIO K TUIIOTEHY3E.

6. lan npsimoyroneHbIN TpeyroabHuK ADC, y KoTOporo D-npsimoid, karer AD=3 cM u
DAC=30°. Haiinute:

a) octasbHble cTopoHbl AADC
6) mromrans AADC

B) AJINHY BBICOTHI, HpOBC,[[GHHOﬁ K TUTIOTCHY3C.



HPUJIOKEHUE Ne3
KPUTEPAU 1 HOPMbI OIIEHKY 3HAHUI, YMEHU 1 HABBIKOB
OBYYAIOIIUXCA 11O MATEMATHKE.

1. OueHka NUCbMEHHBIX KOHTPOJBHBIX pa00T 00y4aroIIMXCs 10 MaTeMaTHKe.

OTBeT OLIEHUBAETCSI OTMETKOM «5», eclu:

- paboTa BBINIOJIHEHA MOJIHOCTHIO;

- B JIOTHYECKHX PACCYKIICHUSAX U 0OOCHOBAHHUH PEIICHUS HET MPOOEIIOB U OIUOOK;

- B PEIICHUH HET MaTeMaTUYeCKUX OLIMOOK (BO3MOKHA OJIHA HETOYHOCTb, OMKCKA, KOTOpas
HE SBJISICTCS CIICICTBUEM HE3HAHWS WM HETTOHMMAaHUS y4eOHOr0 MaTepuana).

OtmeTKa «4)» CTaBUTCS B CIIEAYIONIUX CIy4asK:

- paboTa BBHITIOJHEHA TOJHOCTHIO, HO O0OOCHOBAHUS IIArOB PEIICHUs HEIOCTATOYHBI (eCiu
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SBISUIOCH CIIEUAIbHBIM O0BEKTOM IMPOBEPKH);

- IONyIIEHBI OJHA OIMUOKA WJIM €CTh JIBa — TPU HE0UCTa B BBIKIIAJKAX, PUCYHKAX, YEPTEkKaAX
Wiy rpadukax (eciau 3TH BUABI PaOOT HE SABJISIUCH CIEIUAIbHBIM 0O0BEKTOM ITPOBEPKH ).

OtMeTKa «3» CTaBUTCS, ECIIH:

- jgomymieHo Oojee OJHOM omuOKkM win Ooyiee JBYX — TPEX HEJOUETOB B BBIKIAJIKAX,
yeprexax win rpadukax, Ho o0yJarommiics 061aaaeT 00s3aTeIbHBIMA YMEHHUSIMHE 110 TIPOBEPSIEMON
TeMe.

OTMmeTKa «2)» CTaBUTCS, €CITU:

- JIOMYIICHBI CYIIECTBEHHBIC ONIMOKH, ITOKA3aBIIME, YTO OOYyYaromIWiicss HE o0amaeT
00s3aTeNbHBIMH YMEHHUSIMHU 110 JAHHOH TeMe B MOJIHOM Mepe.

Y49uTens MOXKET IMOBBICHTh OTMETKY 32 OPUTHHAJILHBIM OTBET Ha BOMPOC WM OPUTHHAIBHOE
pelieHue 3aJadd, KOTOpbhIe CBUICTENBCTBYIOT O BBICOKOM MAaTeMaTHYeCKOM Pa3BUTUU
oOyuJarolierocsi; 3a peuieHue OoJiee CIOXKHOM 3aJaud WM OTBET Ha 0OoJjee CIOXKHBIM BoIpoc,
npeyIoKeHHbIe 00ydaromeMycst TOTOTHUTENFHO TIOCIE BBIONHEHUS MM KaKUX-THOO JIpYyrux
3a/1aHUM.

2. OnleHKa YCTHBIX 0TBETOB 00Y4YaIOIIHUXCS M0 MaTeMaTHKe.

OTBET OLICHUBACTCS OMMEMKOIL «5», €CITH YUCHHK:

- TIOJIHO PACKpbUI COJCPKaHHME MaTepuaja B 00beMe, MPEIyCMOTPEHHOM MPOrpaMMON |
y4eOHUKOM;

- N3JI0KUJI MaTcpuall I'paMOTHBIM SI3BIKOM, TOYHO HCIIOJIb3YyA MAaTCMaTUYCCKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONIPEACICHHOMN JIOTHIECKOM

HOCJICIOBATEIbHOCTH;

- IPABUJILHO BBIMTOJIHKII PUCYHKHU, YUEPTEXKH, TPAPUKH, COMYTCTBYIOIIUE OTBETY;

- MOKa3aJl YMEHUE WUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU IPUMEpPaMU, IPUMEHSATH €€ B
HOBOU CHUTYaIlUH MPH BBITIOJTHEHUH MIPAKTHUECKOTO 33 [aHHUS;

- NPOJAEMOHCTPHPOBAA 3HAHWE TEOPUU paHEe H3YYEHHBIX COMYTCTBYIOIIMX TEM,
c(OPMHUPOBAHHOCTh U YCTOHYUBOCTD UCTIOIB3YEMBIX IPH OTBETEC YMEHHH U

HABBIKOB;

- OTBEYAJl CAMOCTOSITEIILHO, 0€3 HABOIAIINX BOIIPOCOB YUUTEIIS,

- BO3MOXHBI OJJHA — JBC HCTOYHOCTH IPU OCBCIICHHWHN BTOPOCTCIICHHBIX BOIIPOCOB HJIK B
BBIKJIaJIKaX, KOTOPbIC YYSHHK JIETKO UCIIPABHJI TIOCIIC 3aMCUaHUs

YUUTEIIS.

OTBET OLICHUBACTCS OMMEMKOU «4», €Cli YIOBJIETBOPSET B OCHOBHOM TpPeOOBaHMSM Ha
OLICHKY«5», HO ITPU 3TOM UMEET OJIMH U3 HEIOCTATKOB:



- B UBJIOXKCHHM JONMYHICHBI HEOOJbIINE MPOOENbl, HE WCKAa3HWBIIEE MaTEeMaTHYECKOE
COJIep’KaHUE OTBETA;
- JIONyIIEHBl OJWH — JIBa HEJOYeTa TPU OCBEUICHUHM OCHOBHOTO COJEPXKAaHUS OTBETA,
WCIIPABIICHHBIC TTOCIIE 3aMEYaHUS YUUTEIS,
- JONyNICHbl OINMOKa WM Oojiee JBYX HEIOYETOB TIPU OCBEIIECHHH BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, JICTKO UCIIPABJICHHLIC ITOCJIC 3aMCYaHHA YYUTCIIA.
OTBET OLICHUBACTCS OMMEMKOI «3» CTABUTCS B CICIYIOIIUX CITydasx:
-HEMOJIHO PACKPBITO COJIEpKAHME MaTepHuaia (CoIep)KaHHe H3JI0XKEHO (parMeHTapHO, HE
BCET/Ia MTOCIIEI0BATEIbHO), HO MTOKa3aHO o0Iee MOHMMAaHUE BOIIPOca
Y TIPOJIEMOHCTPUPOBAHBI YMEHHSI, JOCTATOYHBIC JIJIS1 YCBOCHUS IIPOTPAMMHOTO MaTepHala,
- HMCIIMCb 3aTpyAHCHHUA WKW JOITYIICHBI OI_HI/I6KI/I B ONpCACIICHHUU MaTeMaTHYEeCKON
TEPMHUHOJIOTHH, YePTEXkKaxX, BHIKIAJIKAX, UCIIPABICHHBIC TIOCIIE HECKOJIBKUX
HaBOOAIIUX BOIIPOCOB YUYUTCIIA,
- YYCHUK HE CHpaBWICA C MPUMEHEHHEM TEOPUM B HOBOH CHTyallMd TPU BBITIOJTHECHUH
MMPAKTUYCCKOI'O 3alaHusl, HO BBIITOJIHWII 3aJaHUA 00s13aTENBLHOTrO YPOBHHA
CJIO)KHOCTH TIO JTAaHHOW TeMe;
- HOpu JOCTATOYHOM 3HAHUHU TCOPECTHYCCKOI0 MaTrcpuajla BbIABJICHA HCEAOCTATOYHAA
c(OPMHUPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.
Ommemka «2» CTaBUTCS B CICTYIOIIUX CITydasx:
- HE PaCKpPBITO OCHOBHOE COJICP)KaHKE YUeOHOTO MaTepuaa;
- OOHApy)XEHO HE3HAHWE YYCHHKOM OOJIBIICH WM HamOoJee BAXKHON dYacTH y4eOHOTO
Marepua’a;
- JOIIyHICHBI OIIMOKU B OIpCaACIICHNU HOH?ITI/If/'I, IIpru HMCIOJIb30BaAHUHA MaTeMaTUYEeCKOU
TEPMHUHOJIOTHH, B PUCYHKAX, YSPTEIKAX WM TpaprKax, B BHIKIAIKAX,
KOTOPLIC HC UCITPABJICHLI ITOCJIC HCCKOJIBKUX HABOAAIIUX BOIIPOCOB YUYUTCIIA.

Ouyenka mecmogvlx padom yuaujuxcs
«5» - 85% - 100%

«4» - 65% - 84%

«3» -41% - 64%

@2» - 21% - 40%

«I»-0% - 20%
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