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MOACHUTEJBHAS 3ATIMCKA

AJllanTHpoBaHHas paGodas mporpaMma IO TeOMETPHH JUI  OOYYAOLINXCSH ¢
3aNIEPKKOH  I[ICHXWYECKOTO pa3BHTHs  ONpelelseT COAEp/KAHHE M OPraHW3ALHIo
00pasoBaTeNbHOH AEATETBLHOCTH O0YYAIOUXCS C 3a/EP/KKOH TICHXHYECKOTO DAsBHTHS C
Y9eTOM 00pa3oBaTeNbHBIX MOTPEOHOCTEH H 3alPOCOB YYACTHHKOB OOPA30BATEIBHBIX
oTHomeHuH. ConepkuT mupdepeHNUpoBaHHbEe TpeGOBaHHS K Pe3yIbTaTaM OCBOECHHSIH
YCUOBHS ~ €¢  peanusalid, OOECHeuHBAIOIME  YIOBIETBOPEHHE  OODPA30BATEIBHEIX
n0TpeOHOCTEH yUarmmXcs ¢ 3aAepKKoil ICHXHUECKOT0 Pa3BUTHS.

Hens peammsamun AOIT 00O, obyuarommxcst ¢ 3[IP — ofeceuenre BEITOTHEHHS
@I'0C 000, obyyarommuxcst ¢ 3[IP mocpencTBOM CO3MAHUS YCIOBHH UII MaKCHMMATBHOTO
YIOBIICTBOPEHHs. 0COOBIX 06pasoBaTeNbHBEIX moTpebHOcTelf obyuatommxes ¢ 3IIP,
00eCIIeYHBAIOIINX YCBOSHHE HMH COLMANBHOTO U KYJIETYPHOTro onsita. O6yuaomuecs ¢ 3I1P
— OTO MICTH, MMCIOIIEE HENOCTaTKH B IICHXOJIOTMYECKOM pA3BHTHH, IOATBEPIKICHHBIE
IIMIIK ¥ npensTcTRYOIME IONTYYEHHIO 00pa3oBaHus 6e3 CO3MAHNUS ClIeIHATBHBIX YCIIOBHH.

Ipu oBy4ennn geTed ¢ 3a/1epIKOM ICHXUYECKOTO PA3BUTHA B TEOMETPHH CTABITCH TE
e IeJIH, 9TO H B 0011eo0pa3oBaTeIbHOM KJIAcce .

IIporpamMma nocrpoena ¢ y4eroM creuuduKM YCBOEHHS yueOHOrO Marepuaia
ACTbMH, HCIBITBIBAIOIIUMH TPYJHOCTH B OOYYEHHH, NPHYHHOM KOTOPBIX SBIILIOTCS
Pa3IAYHOr0 Xapakrepa 3aIepKKH ICHXMYECKOTO Pa3BUTHS: HEOOCTATOYHOCTH BHUMAHHS,
IaMsATH, JIOTHYECKOTO  MBILUIEHHS, TPOCTPAHCTBEHHOW  OPHEHTHPOBKH,  OBICTpAs
YTOMIIIEMOCTE OTPHUIATENIPHO BIMAIOT Ha YCBOSHHE MATEMAaTHUECKHX IOHATHIL, B CBS3H C
STHM IIPA PAacCMOTPEHHH Kypca IEOMETPH Kiacca OBUIM BHECEHBl H3MEHEHHS B 00OBeM
TCOPETHYECKHUX CBEICHHH I 3TUX NeTeH.

HexkoTopeiii MaTepual mporpamMmer HM faeTcs 6e3 0Ka3aTeIbCTB,

TONBKO B BUZE (OPMYIT M aNlTOPHTMOB HIIM O3HAKOMHUTEILHO JUIsl 0030PHOTO M3YUeHHSL.
CHusus 06veM 3amoMuHaeMoi uHpopmauuu, 11s yaammxes ¢ 3P nemecoobpasto Gonee
IIMPOKO BBECTH YIIOTpeOIEHHE ONOPHBIX CXEM, IAMSITOK, aJlTOPUTMOB

Hannas niporpamma juis netelt ¢ 3IIP OTKOppeKTHpOBaHA B HANPABIEHUH PasTPY3KH Kypca
10 CONEPIKaHUIO, T.€. MPEANoNaracTcs H3ydeHHE MaTepHalla B HECKONLKO o0JIerdeHHOM
BapuaHTe, OJIHAKO HE OIyCKaeTCs HMXKE TIOCYJapCTBEHHOTO YPOBHA 0O0A3aTENBHBIX
TpeboBaHHH.

T'eoMeTpHusa Kak ONHH M3 OCHOBHEIX pa3fieliOB INKOJBHOM MaTeMAaTHKH, MMEIOIIHi
CBOEH [eNbI0 00ECIEUNTh H3ydeHHEe CBOMCTB H PasMepoB QHUTYp, MX OTHOIICHHH H B3aUMHOE
PacIoIoKeHHE, ONUPAeTCAd Ha JIOTHYECKYIO, JIOKa3aTeNbHYIO JHHHIO. [[eHHOCTh HM3ydeHus
TCOMETPHH Ha YPOBHE OCHOBHOrO o00mEro oOpa3oBaHHs 3aKIHOUacTCi B TOM, HTO
obyyarommiics yuMTCS IPOBOLMTH HOKA3ATENBHBEIE PACCYXICHHS, CTPOHTH JIOTHYECKHE
YMO3aKJTFOUCHHS, NOKa3bIBaTh HCTHHHBIE YTBEPKICHHS W CTPOHTH KOHTPIPUMEPHL K
JIOJKHBIM, TIPOBOAUTH PACCYKAEHHS «OT IIPOTHBHOIO», OTAMYATh CBOMCTBA OT IIPU3HAKOB,
dbopmymupoBaTs 0GpaTHBIE YTBEPKICHHUS.

Bropo#t nempio u3yueHHs TeOMETPUH SIBIISETCS HCHOB30BAHHE €8 KaK MHCTPYMEHTA
OpH PEHICHWH KaK MAaTeMaTHYeCKHX, TaK M IPAaKTHYECKHX 3a1ad, BCTPEYAIONIUXCS B
peanbHoi xu3Hu. O0ydaromuiics T0mKeH HaydUThCS ONPEIETHTh FTEOMETPUYECKYIO GHUrypy,
OMMCaTh CIOBAMH IAaHHbBIH YEPTEXK MM PHCYHOK, HAMTH IUIOMALL 3E€MEILHOIO ydYacTKa,
paccyuTaTs HEOOXOIMMYIO JUIHHY ONTOBOJOKOHHOTO Kabens WiIH TpeGyemble pasMeps
rapaxa JUsi aBTOMOOHIL. DTOMY COOTBETCTBYET BTOPAS, BEIUMC/IMTEIBHAS JTHHHIA B U3YICHUH



reomerpud. Ilpu pemenvy 3anay mpaKTHYECKOro Xapakrepa 00yYarOMuUACs YUUTCS CTPOHTD
MaTeMaTHIECKHEe MOAETH PEalbHBIX JKH3HEHHBIX CHTYallMi, MPOBOIMTH BEIYMCICHHS H
OLICHHBATH aJEKBAaTHOCTH [TOYYEHHOTO PE3yIbTara.

Kpaiize BaxHO MOM4EPKMUBATE CBA3M TCOMETPHH ¢ APYTHMH y4eGHBIMH HpeIMeTaMH,
MOTHUBUPOBAaTh HCIONB30BAThH  ONpPENCHEHHS TEOMETPHYECKMX (UTYp ¥  IOHSTHIH,
ACMOHCTPHPOBATh I[IPUMEHEHHE IOTYyYEHHBIX YMCHHH B (DPH3HKE M TEXHHKE. OTH CBS3H
HauOonee spKO BHJHBI B TeMax «BekTopbl», «TPUTOHOMETPHUYECKHE COOTHOLIEHHSY,
«Metop koopaunar» u «Teopema [Tugaropay.

YuebHbIi Kype «'eOMeTpHs» BKIIOYAET CIEYIOIIIE OCHOBHEIE PA3IEIIBI COIEPIKAHM:
«l'eomeTpuyeckie QUIypsl M HMX CBOMcTBa», «M3MepeHHe I'eOMETPHYECKHX BEIHUHHY,
«/lexapToBbl KOOpAMHATEI HA IUIOCKOCTH», «BeKTOpPED, «JIBHIKEHHS ILIOCKOCTHY,
«IIpeobpazoBanus momoOua».

Ha wmsyuenue yyeGHOro xypca «['eomeTpus» otsomutes 204 uaca: B 7 kiacce — 68
4acoB (2 yaca B HeZlemo), B 8 Kitacce — 68 dacor (2 yaca B Hezemo), B 9 knacce — 68 gacos (2
gaca B HEJIEIO).



COJEPKAHUE OBYYEHHSA
7 KIIACC

Havanensle nonsatus reomerpun. Touka, mpsMas, oTpe3ok, Tyd. Yromx. Buie! yrios.
BeprukanpHele M CMeXHple YIIBL buccekrpuca yrma. JlomaHas, MHOTOYTOJIBHHK.
llapaiensHoCTs | NePIeHIUKYIIAPHOCTE MPIMBIX.

Cummerpuynble  Gurypsl. OCHOBHBIE CBONCTBA OCEBOM CHMMETpUH. IIpUMepEI
CHMMETPHH B OKPYKAIOIIEM MHpE,

OCHOBHBIE TOCTPOEHHSA C IIOMOIIBIO IUPKYNs H JHHeikd. TpeyromsHuk. Bricora,
MenuaHna, OMcCceKTpuca, HX CBOHCTBA.

PaBHOOEIpeHHBIH H PABHOCTOPOHHHUIT TPEYroONBHEKH. HepaBeHCcTBO TpeyroipHHKa.

CBoiicTBa ¥ TpU3HAK¥ PABHOOEIPEHHOTO TPEYroNbHMKA. I[IpH3HAKM paBeHCTBA
TPEYTONBEHUKOB,

CpolictBa M IIpH3HAKH IAPAUIENBHBIX NpAMBX. CyMMa YIJIOB TpeyrolbHHKA.
Bremnue yris! TpeyronsHuKa.

[IpsmoyronbHkIi TpeyronsHUK. CBOMCTBO MEIHAHB! NPSAMOYTONBHOTO TPEyrOIbHUKE,
NpoBeN€HHOM K runorenyse. IlpusHaku paBeHCTBAa INPSIMOYTONBHEIX TPEYTOJNLHUKOB.
IIpAMOYTONBHBIH TPEYTrONBHUK ¢ yIiioM B 30°.

HepaBencrtsa B reoMeTpun: HEpaBEHCTBO TPEYrONbHHMKA, HEPABEHCTBO O JUIHHE
JIOMaHOM, Teopema 0 GonbiueM yrie H GOMbIIeH CTOpoHe TpeyroyubHuKa. [lepnenaukynap u
HaKJIOHHASL.

['eomeTpryeckoe MecTo Todek. BuccekTprca yriia M CepeIMHHBINA TEPIEHIUKYLIP K
OTPE3KY KaK FeOMETPHYECKHE MECTA TOUEK.

OKpy>KHOCTb M KpYT, XOpZa W IHaMeTp, MX CBOHcTBa. B3amMHOE pacroNOKeHHE
OKpPY’KHOCTH H npsiMo#. KacarenbHast U ceKymas K okpy:KHOCTH. OKPYKHOCTh, BIINCAHHAS B

yroin. Bniucannas u onmucanHas OKpYKHOCTH TPEYTOILHHKA.
8 KJIACC

Hersip€xyronpauky. IlapamnenorpamMm, ero Npu3HAKH W CBOMCTBAa. YacTHBIE CIydYaH
IIapaJlIesiorpaMMoB (TIPAMOYTOIBHHUK, pOMO, KBAaIpaT), UX IPU3HAKK U cBoiicTBa. Tpamenus,
paBHOOOKaS Tpanelus, & CBOMCTBA U IPpU3HAKH. [[pAMOYTONbHAs TPANEIHs.

Merox ynsoenus memuansl. LlenTpansuas cummerpus. Teopema Daneca u TeopeMa 0
IPONOPIHMOHATBHEIX OTPe3Kax.

Cpenuue TMHUY TPEYroNBHHKA | Tpaneluu. [[eHTp Macc TpeyronbHHKa.

Ilonobue  TpeyronpuukoB, KodhOHIHEHT  MOHOOH:. ITpu3Haku  momobms
TPEYroNbHUKOB. IIprMenenye mofo0us Ipy peleHry NPakTHYECKHX 3a1a4.

CaoiicTea montane# reoMeTpudeckux Guryp. @opMyIIsl I IUIOMAIH TPEYTONBHHKA,
IrapajenorpamMma, pomMoa ¥ Tpanermyi. OTHoLeH e Iomaei mogoGHIX GUryp.

Brrunciiense miomanei TpeyronsHUKOB M MHOTOYTOILHHUKOB Ha KIIeTYaToii Gymare.

Teopema Ilugaropa. IMpumenenne teopems! [ludaropa npu pemeHHH NpaKTHYECKHX
3ajad.

CuHyc, KOCHHYC, TaHI€HC OCTPOT0 YIiia MPSMOYTONBHOTO TpeyrombHHMKa. OCHOBHOE
TPHIOHOMETPHUECKOE TOKAECTBO. TpruronomMerpuyaeckue Gpyskiuu yrios B 30, 45 u 60°.

BrincanHble H IEHTPAJIBHBIE YITIBL, YTOI MEXIY KACaTeNbHON B XOp0H. YIIbl MEXIY
XOplaMH M CCKyIluuMH. BrucaHHBIE M ONHCaHHBIE YETHIPEXYrONBHHKH. B3aumMHOe
pacrionokeHue IBYX oKpyxHocteil. Kacanme oxpyxxsocreit. Obinue kacarelbHbIE K JIBYM
OKPYKHOCTSIM.



9 KJIACC

Cunyc, xocunyc, Tanrenc yriaoB or 0 mo 180°. OczoBHoe TPHIOHOMETPHYECKOE
TOXIECTBO. DOPMYIIBI IPHBEIEHHUS.

Pemenue TpeyrompaukoB. Teopema KOCHHYCOB H Teopema cuHycoB. Pemenue
IPaKTHICCKUX 3a/aq C UCII0NIb30BAHHEM TEOPEMBI KOCHHYCOB H TEOPEMBI CHHYCOB.

ITpeobpazosanue momobus. Ilogobue COOTBETCTBEHHBIX IIEMEHTOR.

Teopema o mpom3BenEHHH OTPE3KOB XOPJ, TEOPEMBI O IIPOM3BEICHUHA OTPE3KOB
CEKYIIHMX, TEOPEMa O KBaJpare KacaTeILHOMH.

Bextop, mmmna (MOmynp) BeKTOpa, COHAIIPABNEHHBIE BEKTOPEL IIPOTHUBOIIONIOKHO
HAlIPaBJICHHbBIC BEKTOPEI, KOIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpAllUH HAJ|
BEKTOpaMHU. PaslioeHHEe BeKTOpa MO IBYM HEKO/UIMHEAPHBIM BEKTOpaM. KOOpAHHATEI
BekTOpa. CKaIIPHOE POM3BENCHAE BEKTOPOB, IIPHMEHEHHE IS HAXOK/IEHHA JUTHH H YTJIOB.

JlekapTOBBl KOOpIHHATEI HA IUIOCKOCTH. YDaBHEHHS NpPSMOH u OKPY>KHOCTH B
KOOp/IMHATax, IIEPECEICHUE OKPYIKHOCTEH U MPAMBIX. MeTO KOOPJHHAT U €0 IPHMEHEHHE.

IpaBuibHble MHOrOyrompHHKH. J[HHa OKpy)HOCTH. I'pajycHas W pajMaHHas Mepa
YIJIa, BBIMHCIICHUE UIHH AYT OKpyskHOcTeH. Ilnomans kpyra, cekTopa, cerMeHTa.

JIBUKCHHS TIOCKOCTH M BHYIDEHHHE CHMMETPHH (YUY (smeMeHTapHBIE
IIPEICTaBICHHUS). ITapannensHbrit IIEPEHOC. IToropoT.









ILLTAHUPYEMBIE PE3YJIbTATHI OCBOEHHS IIPOTPAMMBI YYEBHOI'O
KYPCA  «TEOMETPUSI» HA  YPOBHE OCHOBHOI'O  OBIIETO
OBPA3OBAHHA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3syabTAaTHI OCBOEHHUS nporpaMMsl  ygebHoro kypca «['eomerpusy»
XapaKTEPHU3YIOTCH:

1) naTpnoTHYecKoe BoCIUTAHHE:

[IPOABIICHHCM HHTEPECA K IIPOLLIOMY H HACTOSIIEMY DOCCHHCKON MATeMATHKH,
IICHHOCTHBIM OTHOLICHAEM K JOCTHXKCHHSIM POCCHHACKMX MATEMATHKOB M POCCHIICKON
MATeMATHICCKOH IIKONBL, K HCIONB30BAHMIO STHX NOCTHXKEHHH B JPYrHX HayKax u
IPHKIAIHEIX chepax;

2) rpaxaHcKoe U {yXOBHO-HPABCTBEHHOE BOCIIHTAHHE;

TOTOBHOCTBIO K BBINOJNIHEHHIO OOA3aHHOCTEH TPa(IaHWHA M peallM3alldy €ro Ipas,
TIPE/CTABICHHEM O MATEMAaTHIECKHX OCHOBAX (DYHKIMOHHMPOBAHHS PA3IMYHLIX CTPYKTYP,
SABICHHH, IIPOLIEYDP rPAXIAHCKOro 06IIecTBa (HanpuMep, BEIGOPEL OIIPOCHI), TOTOBHOCTBIO K
00CYIKACHHIO STHYECKHX MPOGIIEM, CBA3AHHEIX C IIPAKTHIECKUM IIPUMEHEHHUEM JOCTHXEHHI
HayKH, OCO3HAHHCM BAXHOCTH MOPAIBHO-3THYECKUX IIPHHITUIIOB B IESTENFHOCTH YUSHOTO,

3) TpyaoBoe BOCIIMTAHHE:

YCTaHOBKOM Ha aKTMBHOE yYacTHE B PEIUEHWM MPAKTHYECKHX 33124 MATEMaTHUCCKOM
HATIPABIICHHOCTH, OCO3HAHHEM BaKHOCTH MATeEMaTHYECKOro 00pa3sOBaHHMs HA IIPOTSIKEHHH
BCCH JKM3HHU JUIA YCIEIIHOM NpodecCHOHATbHOM NeATeHOCTH H pasBUTHEM HEOOXOIHMBIX
YMEHHUH, OCO3HAHHBIM BHIGOPOM U IOCTPOSHHEM HHIUBHIYAIBHOI TPAaeKTOPHH 00pa3oBaHus
H JKH3HCHHBIX IIJIAHOB C y4ETOM JIMYHEIX HHTEPECOB M OOIECTBEHHBIX NOTPEGHOCTE!;

4) 3cTeTHYECKOE BOCTIHTAHHE:

CIOCOOHOCTBIO K 3MOITHOHATBHOMY M ICTETHUYECKOMY BOCIPHSTHIO MATEMATHUCCKHX
O0BEKTOB, 3aja4, peINeHWH, pacCyKIeHHH, YMEHHIO BHIETh MAaTeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOIO O3HAHHUS:

OPUCHTALUEH B JCATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX IPEICTABICHHI 06
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BHTHS YEJIOBEKa, NMPHPOALI M OOINECTBA, MOHHMAHHEM
MATEMATHYCCKOH HAyKH Kak C(epbl YeJOBEYECKOH NEATENLHOCTH, STANOB 8 PasBHTHS W
SHAYHMOCTH U1  Da3sBUTHS LMBMIM3ALHMH, OBJAJCHHEM S3BIKOM MATEMATHKH H
MaTeMaTHYECKOH KYIBTYpOH KaK CPE/ICTBOM IIO3HAHWs MDA, OBIAAEHHEM IIPOCTEHIINME
HaBBIKAMH HUCCIIEI0BATENBCKOMN IESTENLHOCTH,

6) ¢usunyeckoe BocnuTaHHe, QoOpPMHpOBaHHE KYyJbTYpbl 3J0pPOBBS H
3MOLHOHAIBLHOI0 0JIAT0MOJTY YHsI:

TOTOBHOCTBIO IIPAMEHATh MAaTEMATHYECKHE 3HAHHS B HHTEPECAX CBOETO 3I0POBBS,
BCACHHS 3M0POBOTO 00pasa KU3HH (30POBOE IIUTaHKE, COANTAHCHPOBAHHBL PEXKEM 3aHATHIL
H OTABIX&, PEryysApHas (u3ndIecKas aKTHBHOCTD), CHOPMHUPOBAHHOCTHIO HABBIKA pedIieKcHH,
IPH3HAHHEM CBOCTO IIpaBa Ha OLIMOKY M TAaKOTO e IIPaBa APYroro 4eloBeKa;

7) 3K0/10THYECKOE BOCIIUTAHHE:

OpHeHTauHeH Ha IPUMEHEHHE MaTeMaTHIECKHX 3HAHHE IS pellleHnst 33184 B 0071acTH
COXPaHHOCTH OKPYXKAIOIIECH Cpelbl, IIAHHPOBAHHS IOCTYIKOB H OIEHKH WX BO3MOMKHBIX
TOCTCNCTBUH /UL OKpYXAaloleH  CPElBl, O0CO3HAHMEM IOBATBHOrO  XapakTepa
SKOIIOTHYECKUX MPOOJIEM H IIyTei UX pElTeHHS;

8) ajanTanus K H3MEHAIOMMUMCS YCIOBHAM COMHATLHON H NMPHPOIHOI cpeabI:

TOTOBHOCTBIO K JCHCTBHMSM B YCIOBUAX HEONPENCNEHHOCTH, MOBHINECHHIO YPOBHS
CBOEH KOMIIETCHTHOCTH YEPE3 MPaKTHIECKYIO IEATENBHOCTD, B TOM UHCIIE YMEHHE YUHTBCS ¥



OPYTHX JIFOJICH, IIpPI06pCTaTB B COBMECTHOM MESTENBHOCTH HOBBIE 3HAaHHA, HaBBIKH H
KOMIICTEHIIHH H3 OIIBITa APYIHUX;

HeoOXO0MMOCTBIO B (H)OPMHPOBAHHH HOBEIX 3HAHMH, B TOM YHCIE (bOopMyJIHPOBATE

HJICH, TOHATHA, THIOTE3bl 00 OOBEKTaX M SBIEHMAX, B TOM UHCIE paHee HEH3BECTHEIX,
OCO3HABATE NECQUUMTH COOCTBEHHBIX 3HAHHH M KOMIETEHTHOCTEHM, ITAHHPOBATH CBOE
pa3BHTHE;

CIOCOOHOCTRIO OCO3HABAThH CTPECCOBYIO CHTYalHdl0, BOCIHPUHUMATE CTPECCOBYIO

CHTYalLIUIO KaK BEI3OB, TPEOYIOLIMHA KOHTPMEp, KOPPEKTHPOBATH NPHHHUMAEMEIC PELICHHS 1
AEHCTBUA, POPMYIIUPOBATE M OLEHHBATH PHCKH U TIOCHECTRHS, (JOPMHEPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATHI

IlozHaBarTeabHbBIE YHHBepcaJibHbIe yueOHbIe NelicTBHSA

BazoBble joruyeckne JAeHCTBHS:

BBIABJIATE U XapaKTE€PH30BaTh CYIIECTBCHHbIE IPH3HAKHM MATeMaTHYECKUX 00BEKTOB,
NOHATHH, OTHOIICHHH MEXTy MOHATHSIMHE, (OPMYIMPOBATH ONPEIECHHS IOHATHIA,
YCTaHABIWBATh CYMIECTBCHHBIA IPH3HAK KIacCH(HMKALMH, OCHOBAHUS IS
0000LICHHUS U CPABHEHHS, KPATEPHH IPOBOIUMOTO aHAIN3a;

BOCIIPHHMMATh, (pOPMYIHPOBATE M MPEOOPAa30BBIBATE CYKIEHHS: YTBEPAUTEIbHEIE 1
OTPHLATENIPHEIE, CTHHHYHBIC, YAaCTHBIE H OOIIHE, YCIOBHEIE,

BRIABJIATE MAaTCMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H ¥ IPOTHBOPEYMS B
(aKTax, JaHHBIX, HAOMONEHHAX M YTBEPIKACHUSX, IpeJaraTe KpUTEPHH JUIs
BBISAB/ICHHS 3aKOHOMEPHOCTEH H IPOTHBOPEYHit;

A€NIaTh BLEIBOIBI C HCIONB30BAHHEM 3aKOHOB JIOTHKH, I€/YKTHBHEIX U MHJYKTHBHBIX
YMO3aKIIIOYEHHH, YMO3aKIIFOUSHUM 10 aHATIOTHH,

pasbupaTh Jl0Ka3aTeNbCTBA MATEMATHYECKHX YTBEP)KACHHH (npsMple ®W  oOT
NPOTHBHOIO),  HPOBOJUTH  CAMOCTOSTENBHO  HECIOXKHBIE  JOKAa3aTeIheTBA
MaTCMaTHIECKUX (DaKTOB, BHICTPAMBATH APTYMEHTALMIO, IIPUBOJMTH IIPHUMEPHl H
KOHTPIPUMEPEL, 000CHOBLIBATh COOCTBEHHEBIE PACCYKICHHA,

BEIOMpATE Croco® pemrenust ydeGHOM 3amadi (CpaBHHBATH HECKONBKO BapHAHTOB
pemierHns, BRIOMpaTh HaumOoNee NOAXOMAMMN C  YYETOM  CAMOCTOSTENBHO
BBIICIIEHHBIX KPUTCPHEB).

ba3oBrble HecslenoBaTe/IbCKHE TeiicTBHS:

HCIIONIb30BaTk  BOIIPOCHI  KaK — HCCIENOBATEIBCKHH  HHCTPYMEHT  IIO3HAHHSL,
bopmymupoBate  BompocHI, bukcupymomme IIPOTUBOpEYHE, npobnemy,
CaMOCTOSITCIIHO yCTaHABIMBATH HCKOMOE M JIaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MIO3HIIHID, MHEHHE;

IIPOBOZUTE 110 CaMOCTOATEIBHO COCTABIEHHOMY IITAHY HECIIOXHBIA SKCIIEPHMEHT,
HEDOJIBIIOE HCCIICZIOBAHAE 10 YCTAHOBIEHHMIO OCOGEHHOCTEH MATEMATHYECKOIO
00BeKTa, 3aBHCHMOCTEH 00BEKTOB MEKITY COBOIL;

CamMOCTOATENIBHO  (hOPMYIMpPOBaTh OOGOOIIEHHS ¥ BRIBOABI 1O  Pe3ylbTaTaMm
IIPOBENCHHOrO  HAONIOJNEHHA,  HCCICHOBAHHS,  OIEHMBATH  JOCTOBEPHOCTS
TIOJIyYEHHBIX PE3YNIbTAaTOB, BEIBOAOB H 0600IIEHHUIT;

NPOTHO3HMPOBATE  BO3MOJXKHOE pa3BHTHE IIpOIecca, a TakkKe  BBIABHTATH
IIPEJTIONIOKEHHS O €r0 PAa3BUTHH B HOBEIX YCIIOBHUSX.

Padora ¢ uadopmanmeii:

BBISIBIIATE HEIOCTATOYHOCTh M M30BITOYHOCTE HH(OPMALIHH, JaHHBIX, HEOOXOIUMBIX
JULSL pEeIlIeH s 3a/1a4H;

BBIOHPATh, AHATTA3MPOBATE, CHCTEMATH3HPOBATh H HHTEPIIPETHPORATH HHPOPMAIIHIO
Pa3HYHLIX BHIOB H (DOPM NIPeICTABICHHUS;



BHIOHpPATh (OpMy mNpencTaBieHHs HHPOPMANMH ¥ HILIIOCTPHPOBATE pelaeMble
3ajlauy CXeMaMu, InarpaMMaMi, HHOH rpa@uKoi H X KOMOHHAIMAMY,

OLCHHBATH HANEKHOCTh HH(GOPMALMH IO KPHTEPHSM, NPEMIOKEHHBIM YUHTENIEM
WK CHOPMYIHPOBAHHEIM CAMOCTOSITENBHO. -

KommyHnukaTHBHEIC yHHBepcaIbHBIe yueGHbIE TeHCTRUSI:

BOCIIPUHAMATE M (JOPMYJIMPOBATE CYXICHHS B COOTBETCTBHH C YCIOBHAME K
UeJAMHE OOLIEHNS, ACHO, TOYHO, IPAMOTHO BBIPAXKAThH CBOIO TOYKY 3PEHHS B YCTHEBIX
M IHCPMCHHBIX TCKCTaX, JaBaTh MOSCHEHHS IO XOIy pelleHHd 3aiadi,
KOMMEHTHPOBATh [IOIyIEHHbIH PE3YIILTAT;

B XOJe OOCYXIEHHS 3ajaBaTh BOIPOCHI IO CYIIECTBY 00CYyKIaeMOH TEMEI,
NPOOIIEMBI, pelaeMoi 3a1a4u, BRICKA3hIBATS HJIEH, HALICTCHHEIE Ha TOHCK peleHus,
COIOCTABIIATE CBOM CYXJICHHS C CY)KICHHAMH IPYTMX YYacTHHKOB IHAJIOra,
OOHAapyXWBaTh paslM4Me M CXOACTBO MO3MIMI, B KOppeKTHOH  (hopme
(opMyIIMPOBATE Pa3HOIIACHS, CBOM BO3PAIKEHHS;

OpCACTAaBIATE DpE3YNbTaThl DELICHHS 3a7aud, OKCIIEPUMEHTA, HCCIIENOBAHMS,
IIPOCKTa, CaMOCTOATENBHO BHIOMpaTh (OpMAT BBICTYILIEHHS C YU&TOM 3a1au
NPE3CHTALUH B 0COOEHHOCTEH ayIHTOPHH;

TIOHMMATE M HCIONB30BaTh NPEUMYIIECTBA KOMAHIHON U MHIUBHIYATBHOH paGoTHI
TIPH PeIIeHUH Y4eOHBIX MATEMATHYECKHX 3a/[aY;

IpUHAMATE  LEIb COBMECTHOM [€ATENHHOCTH, IUIAHMPOBATh OPraHH3ALHIO
COBMCCTHOH paboThl, pacIpefensaTh BUABI paboOT, JOTOBAPHBATHCS, OOCYXKIATH
IIPOLECC U PE3yNBTAT PaboTEI, 06061WaTE MHEHHS HECKOIBKUX JIFOIEH;

YHacIBOBaTh B TIPYNIOBBIX (opmax pabGoThl (00CYKIEHHS, OOMEH MHEHHSIMH,
MO3IOBBIE IITYPMEI H IPYTHE), BBIIOIHAT CBOIO YacTh PaGOTHI H KOOPIHHHPOBATE
CBOM JICHCTBHS C IPYTHMH WICHAMH KOMAHIBI, OLlEHHBATH KAYECTBO CBOETO BKJIANA B
oOmuH  HpOAyKT TO  KpHTEpUAM,  cHOPMYIMPOBAHHEIM y4acTHHKaMH
B3auMoOAeHCTBHS.

PeryasituBubie yHHBepcaibHbIe yueOHbIe qelCTRHS

Camoopranuzanus:

CaMOCTOATCNEHO COCTABNIATh IUIAH, ITOPHTM DEIISHMs 3ajadu (WM €ro 4acTh),
BEIOMpAaTh CIOCO0 pelIeHHs ¢ YYETOM HMEIOLIHXCS PECYPCOB H COOCTBEHHEIX
BO3MOKHOCTEH, apryMeHTHPOBATh H KOPPEKTHPOBAaTh BAPHAHTEI PEIICHHMH C yI&TOM
HOBOI MH(pOpPMALIHH.

CamMOKOHTP 0I5, 3MOLHOHAIBHBIH HHTEIEKT:

BJI3JIETh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPONS TNpoIecca M pe3yibTara
PELICHHA MaTeEMaTHYECKOM 3a1a4H;

IPEABHICTD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHHH 3a1aul, BHOCHTE
KOPPCKTHBEI B ICATETIEHOCTH HA OCHOBE HOBBIX 00CTOSTENLCTB, HAalIEHHEIX OMIHOOK,
BBISIBIIEHHBIX TPYIHOCTEIH;

OLICHHBATH COOTBETCTBHE DpE3yNbTaTa MACATEIIbHOCTH IIOCTABICHHOH IIENH M
YCIOBHAM, OOBSCHATH MPHUIMHEI JOCTHXKEHHS M HETOCTHIKEHHS LIENH, HAXOIHTE
OIIHOKY, aBaTh OLEHKY NPHOOPETEHHOMY OIIBITY.

IIPEAMETHBIE PE3YJIbTATBI

K xomiy obywenns B 7 kiacce oGyyarommuiics MOTyanT CIICAyIOIHEe IIpeIMeTHBIe

PE3YIBTATHIL:

Pacriosnapath u3ydeHHble reomeTpuuecKue (HIypEI, ONPENIENIATE HX B3aUMHOE

PacIIoIOKECHHE, H306P&H(aTB T'COMETPHYCCKHE (bI/II‘}’pI:I, BBIIOTHATE YEPTEKH II0 YCIOBHIO



3ajiaqd. VI3MepsTh JUHEHHbIE M YIIIOBBIE BENHYMHELL PelaTh 3a7aud Ha BEIYMCIEHHE MIHH
OTPE3KOB M BEJTMYUH YTJIOB.

Henats rpyGyro OLCHKY JMHEHHEIX M YIJIOBBIX BEIHYMH IIPEIMETOB B pealbHO
KU3HH, Pa3sMEPOB LPUPOAHEIX 00BEKTOB. Pasmuuarh pasmephl 5THX 0GBEKTOB IO MIOPSAKY
BEITUYHHBL.

CTpoHTh uepTekH K TeOMETPHYECKHM 3a1a4aM.

Ilonb30BaThCsl IpH3HAKAMH DPABEHCTBA TPEYTONBHUKOB, HCIONb30BaTh MIPHU3HAKU U
CBOMCTBA pPaBHOOEIPEHHBIX TPEYTONLHUKOB IIPH PENIEHHH 3a/1au.

ITpoBONUTE TOrHYECKHE PACCYKIEHHS C HCIIOIb30BAHHEM TEOMETPHUYECKHUX TEOPEM.

Ilonb30BaThesl NpH3HAKAMH PABEHCTBA HMPAMOYTOJIBHBIX TPEYTOJIbHHKOB, CBOHCTBOM
MEHaHBl, IPOBEACHHOH K TIHIOTCHy3¢ NPAMOYTOTLHOIO TPEYTONGHHKA, B DEIICHHH
TEOMETPHYECKHX 3a11a4.

OnpenensaTs napamiensHOCTh NPSMBIX € IOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cexymas. Onpenendars NapaulelbHOCTh NPSMBIX C HOMOIIBIO PABEHCTBA PAcCTOSIHUH OT
TOYEK OZHOH MPAMOM JI0 TOUEK JPYroM mpsMOi.

PemnaTs 3anaun Ha Kietyaroi GyMare.

IIpoBOZMTL BEIMMCIEHHS M HAXOAUTh YHCIOBBIE H OyKBEHHBIC 3HAUCHHUS YIJIOB B
TCOMECTPHICCKHX  3aa4aX C HCNOJB30BAHHEM CYMMBI YIJIOB  TPEYrOJBLHHKOB M
MHOTOYTOJIbHUKOB, CBOHCTB yIJIOB, 00GPa3s0BaHHEIX IIPU NEPECEYEHHH ABYX MapajuIelbHBIX
IPAMBIX CEKYIIeH. Pelnats npakTnyeckue 3ajaun Ha HAXOXKICHHE YTIIIOB.

BrajieTs IOHATHEM reOMETPHYECKOTO MECTa TOYEK. YMETh OTIPEJEIATh OHUCCEKTPUCY
YTJa i CEPEIMHHBIA IEPIICHANKYIIAP K OTPE3KY Kak TeOMETPHYECKUE MECTA TOYEK.

DopMyIHUPOBATE ONPENIENCHHS. OKPY/KHOCTH U KPYTa, XOpHIE X JHaMeTpa OKpPYKHOCTH,
IONB30BATECS MX CBONCTBAMH. YMETh IPUMCHATE 9TH CBOMHCTBA IIPH PENTEHHH 3a71au.

BrageTs NOHATHEM OMHCAHHON OKOJIO TPEYrOMBHHKA OKPYKHOCTH, YMETb HaXOJUTh €&
nenTp. Ilons3oBatees dakTamu 0 ToM, 9T0 GHCCEKTPHCH YIIIOB TPEYTOJIBHHKA [IePECeKar0TCS
B ONHOH TOYKE, H O TOM, YTO CEPE[MHHBIEC IEPIEHIMKYIAPEI K CTOPOHAM TPEyronbHUKa
MIePECEKaloTCs B OQHOM TOUKE.

Bragets moHATHeM KacaTeNbHOM K OKPY)XHOCTH, IIOJNB30BATHCS TEOpPEMOL o
[IePIICHAUKYIIIPHOCTH KacaTeIbHOH U paguyca, POBEAEHHOTO K TOUYKE KACAHHUS.

llonp30BaThess MPOCTEHINHMH T[EOMETPHUECKHMH HEPABEHCTBAMHM, MOHMMATH HX
MPaKTHYECKUH CMBICIT.

IIpOBOAMTE OCHOBHEIE T€OMETPHYECKHE TOCTPOSHHSA € OMOIIBIO LHPKYIISA U JTHHEHKH.

K xoniy obyuenus B 8 wuacce ofyyarommiics momydnt CIIEAYIOLIUE IIPEIMETHBIE
Pe3yIbTaThI:

Pacrnioznasath OCHOBHEIE BHIBI YeTHIPEXYTOIBHUKOB, HX 9JIEMEHTHI, MOMB30BATECA HX
CBOMCTBAMH IIPH PENIEHHH I'€OMETPUUECKHX 3a/1a4.

[TpuMeHsATE cBOfE ™~ =7~ —-= -~ -



Berumcnate  (pasnuuHbIME - cnoco6aMH)  IUIOMIAnD TPEYTOJIbHUKA H  IUIOLIA[H
MHOTOYTOJIBHBIX (MIYp (HOMB3ysch, IIe HeoOXOIUMO, KaNbKyIsTopoM). IlpumMeHsTs
NIOTYYICHHBIE YMEHHUS B [IPAKTHYECKHUX 3a/1a4ax.

BrianeTh NMOHATHAMH BIHCAHHOTO W LEHTPATBHOTO YIIIa, HCIONB30BATH TEOPEMEI O
BITHCAHHBIX yIJaX, yIriax MEKIY XOpJamu (CeKyIMMH) M yriie MexIy KacaTelbHON H
XOPJIOH IIPH pEIICHUH T'€OMETPHYECKUX 3a/ad.

Biiagets NOHATHEM ONHMCAHHOTO  YETHIPEXYTONBHHKA, [PHMEHATH CBOMCTBA
OIMCaHHOI'0 YETHIPEXYIOJIBHUKA IIPH PENIEHHH 3a1ad.

IIpuMeHATh TONyYeHHbIC 3HAHKMS HA TPAKTHKE — CTPOMTh MATEMATHYECKHE MOJIENH
AL 3a71@9 peaIbHOH JKU3HH M [POBOJMTH COOTBETCTBYIOIIME BEIMHCIEHHS C IPHMCHEHHEM
TIOZOOHSL U TPUIOHOMETPHHE (TOJB3YSICh, TJIe HEOGXOIIMO, KaJIbKYJIATOPOM).

K xonuy obydenus B 9 kiaacce obygarommiics HNONYYHUT CIECOYIOIHE MpeaMETHLIE
PE3YIbTATHI:

3HaTh TPUIOHOMETPHYECKHE (YHKIHMH OCTPHIX YIJIOB, HAXOAMTH C HX IOMOILBIO
PasIUYHBIC  SJICMEHTBI  NIPSAMOYTOIBHOIO TPEYTONBHHKA ((PELIEHHE IPAMOYIOIBHEIX
TPEYTOMBHUKOBY). HaXxomuTh (¢ mOMOIIBIO KalbKyIATOpa) JUTHHBL M YITIBL JUIA HETAO THUHEIX
3HAYEHHUA.

[lone3oBaThest  (opMynamMu IpHBENEHHS M OCHOBHBIM TPUTOHOMETPUYECKHM
TOXACCTBOM UL HAXOKICHHS COOTHOMIEHNH MEXTY TPHIOHOMETPHUECKHMH BETHUHHAMH.

Hcmons3oBaTh TEOPEMBI CUHYCOB H  KOCHHYCOB IS  HAXOMKICHHS Pas3IUYIHEIX
3NIEMCHTOB TPEYTONbHUKA («PCIUCHHE TPEYTOJBHHKOBY), NPHMEHSTh HX IPH pELICHHH
TEOMETPHYIECKUX 3a71a4.

Bragets nonaTmaME npeoGpazosanus TONOGHS, COOTBETCTBEHHEIX SIEMEHTOR
nofo0HeX Quryp. Ilons3oBaThes CBOMCTBAMH MONOGHS IPOH3BONIBHBIX (UTYpP, YMETH
BBIMHCIIATE JANMHBI M HAXOMUTE YIJbl Y MOAOOHEIX Guryp. [Ipumenars cBoiicTBa moao6us B
MPAaKTHICCKUX 3aadax. YMETb NPHBOAHTH IPUMEDPHI NOZOOHBIX (DHIYP B OKPY/KAIOIIEM
MHDE.

TlonpsoBatbes TeopeMaMu 0 IPOM3BEIEHHE OTPE3KOB XOP, O IPOM3BE/IEHHH OTPE3KOB
CEeKYIIMX, O KBaJpaTe KACaTeIbHOH.

Ilonp3oBaTeest BeKTOpaMH, MOHMMATH MX TE€OMETPHUECKHH H bu3Hgeckuid cMBICI,
UPHMCHATD UX B PEIICHHH TEOMETPHYCCKUX M (QH3MUecKHX 3anad. [IpuMeHaTH cKalIpHOE
IIPOU3BENCHHE BEKTOPOR JUIsl HAXOXICHHS JUIMH U YIJIOB.

[lomp30BaThC METOIOM KOOPAMHAT HA IUIOCKOCTH, IPHMEHSTH €r0 B PELIeHHH
TEOMETPHYECKHX U MPAKTHYECKHUX 3aa4.

Briagets TMOHATHAMH IPAaBAJILHOrO MHOTOYTOJIBHHKA, IUTHHEI OKDYXKHOCTH, JJIHHEI
AYTH OKPYXKHOCTH U pajifaHHON MEpBI yrila, yMeTh BBIYHCIIATE IUIOIIAAL KPyra H ero JacTeii.
IIpuMenaTs HOTy4eHHble YMEHHSA B IPAKTHYECKHX 3a1a4ax.

HaxonuTs ocu (M IEHTPEI) cHMMETpHE (GHTYp, NPHMEHATS ABHKEHHS TLIOCKOCTH B
OPOCTEHINHX CIyJasax.

IIpuMEHATE MOTyYeHHBIC 3HAHMS HA TIPAKTHKE — CTPOHUTH MATEMATHUECKHE MOMIENH
AULL 33714 PEaNbHOM JKH3HU U IPOBOIUTE COOTBETCTBYIOIIME BEIYMCIICHUS C IPHMEHEHHEM
N0N00Hs M TPUTOHOMETPUYECKUX QyHKIMI (TIOMB3YsICh, TIe HEOGXOMIMO, KaIbKYJIATOPOM).
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