


HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust kak OAMH M3 OCHOBHBIX PAa3[EJIOB IIKOJIbHONW MAaT€MAaTHKH, UMEKOLIUN CBOEH
LEeNbI0 O0eCeYuTh HM3YYeHHe CBOMCTB W pa3MepoB (UTyp, UX OTHOUICHWH W B3aUMHOE
pacmojoXKeHue, OMUPAeTcss Ha JIOTHMUYECKYH0, MOKa3aTeNbHYIO JHUHHUIO. LleHHOCTh usyudeHus
reOMeTPHUH Ha YPOBHE OCHOBHOTO 001Iero o0pa3oBaHus 3aKIFOYAETCS B TOM, 4TO OOyYarOIUACs
YUYUTCSl TPOBOAWTH JOKA3aTEJbHbIE PACCYXICHUs,, CTPOUTH JIOTHUECKHE YMO3AaKIIOUYSHUS,
JOKa3bIBaTh HCTUHHBIE YTBEPXKIACHUS M CTPOUTb KOHTPIPUMEPBI K JIOXKHBIM, MPOBOAUTH
paccyKIeHHs OT MPOTHBHOTOY», OTJIMYAaTh CBOHCTBA OT MPHU3HAKOB, (POPMyTHPOBATH OOpaTHBIE
YTBEPKACHUSI.

BTopoii nenpro u3yueHus reOMETPUHN SBJISIETCS] UCTIONb30BAHUE €€ KaK MHCTPYMEHTA MpH
PELICHNU KaK MaTeMaTHUeCKUX, TAK U MIPAKTUIECKUX 3a7a4, BCTPEHAOLINXCS B PEAJIbHOM JKU3HH.
OOy4aromuiicst TOJKEH HAYYUTBHCS OMPEIEeUTh FeOMETPHUYECKyr (purypy, ommcaTth ClIOBaMu
JAHHBIA YePTEK WITM PUCYHOK, HAWTHU TUIOIIATb 36MEJIbHOTO y4acTKa, PACCUUTATh HEOOXOIUMYIO
IJIMHY ONTOBOJIOKOHHOTO Kabensi wiu Tpedyembie pasMepbl rapaxa IJjisi aBTOMOOWIISL. DTOMYy
COOTBETCTBYET BTOpAsi, BBIMUCIIUTENIbHAS JUHUSI B U3yueHuu reomerpuu. [lpu pemenun 3anad
MPAKTUYECKOTO XapakTepa OOYYAIIMIACS YYUTCS CTPOUTh MATEeMAaTUIECKHUE MOIEIH PealbHbIX
JKU3HEHHBIX CHUTyalWl, MPOBOAUTH BBIUHMCICHUS M OLCHUBATH aJ€KBATHOCTb MOJyYEHHOTO
pesyJsbTara.

KpaiiHe BakHO TOMYEPKHUBATH CBSI3U T'€OMETPUHM C JPYTUMHU YYEOHBIMH MPEIMETaMH,
MOTHBHUPOBATb  WCIOJNb30BATh  OMpPENEJCHHs TeOMETPUYeCKuX (QUryp ¢ TMOHSTHIA,
JEMOHCTPHUPOBATH IPUMEHEHHE TIOJYUYEHHBIX YMEHUN B (PU3HMKE U TEXHUKE. DTHU CBsi3U Haubojee
SIpKO BUIHBI B TeMax «BekTops», « TpuroHomerpuyeckue COOTHOIIECHUSY, «MeTon KOOpauHaT»
u «Teopema ITudaropar.

YueOHblii kKypc «['eoMeTpusy BKIIOYAET CIEAYIOIIHE OCHOBHBIC Pa3/eibl CONCPKAHUS:
«l'eomerpuyeckne ¢Qurypel u HX CBOWCTBa», «VI3MepeHHE TE€OMETPUYECKHUX BEIUYHHY,
«JlekapTOoBBl ~ KOOPAWHATBI Ha IUIOCKOCTH», «Bektopp», «J/IBHJKEHMS  IJIOCKOCTWY,
«ITpeobpazoBanust momxoOus .

Ha usydenne yuebnoro xkypca «['eomerpusi» orBoaurcst 204 vaca: B 7 kinacce — 68 1acos (2
yaca B He/eNo), B 8 kiacce — 68 yacos (2 yaca B Hemeno), B 9 kjacce — 68 wacoB (2 daca B
HEJIEITI0).



COIEP/KAHUE OBYYEHUA

7 KUIIACC

HavanbpHble moHsaTuss reoMerpuu. Touka, mpsMmas, OTPe3OK, Jyd. Yrou. Bunel yrios.
BepTtukaneHble u  cMexHble yribl.  buccektpuca yrna. JlomMaHas, MHOTIOYIOJIBHUK.
ITapannenbHOCTb U NEPIEHAUKYISPHOCTD NPSAMBIX.

Cummerpuunblie purypsl. OCHOBHBIE CBOMCTBA 0CEeBOH cuMMeTpun. IIprMepsl ciMMeTpuu
B OKPY>KarOLIEM MHUDE.

OcHOBHbBIE TOCTPOEHUS C MOMOIIBIO LIUPKYJIS U TuHelKky. TpeyronpHuk. Bricota, Menuana,
OucceKkTpuca, X CBOWCTBA.

PaBrOOEIpEHHBIN 1 pABHOCTOPOHHUM TpeyronbHUKH. HepaBeHCTBO TPEyroNbHUKA.

CeoiicTBA W TMpH3HAKK PAaBHOOEOPEHHOro TpeyrojbHUKA. [Ipu3HaKu paBeHCTBA
TPEyTrOJbHUKOB.

CaolicTBa M NMpU3HAKU MapajuielbHbIX NpsAMbIXx. CyMMa yIJIOB TpeyrosibHUKa. BHelrHue
yIJIbI TPEYTOJIBHUKA.

IIpssmoyronpHelii TpeyronbHUK. CBONCTBO MenMaHbl NPSMOYTOJIBHOIO TPEYroOJbHUKA,
NPOBEAEHHON K rumoreHy3e. IIpusHaku paBeHCTBa MNPSMOYIOJBHBIX TPEYTOJbHUKOB.
IIpssMOyronbHBIN TPEYroiIbHUK C yIJIoM B 30°.

HepasencTBa B reOMETpUHN: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O AJIMHE JIOMAHOM,
Teopema o OoJbIeM yriie v OoJbIel CTOPOHE TPEYroJabHUKA. [lepreHAnKyIAp 1 HAaKJIOHHASL.

I'eomerpuueckoe Mecto Touek. buccekTpuca yria W CepenMHHBIM NEPHNEHAUKYJISP K
OTPE3Ky KaK F€OMETPUYECKHE MECTa TOUEK.

OKpy>XHOCTb W Kpyr, XOopJa U JAMaMeTp, HMX CBoiicTBa. B3anMHoe pacronoxeHue
OKpYy>kHOCTH U npsiMoil. KacarenpHas u ceky1ast K OKpy>kHOCTH. OKpy»KHOCTb, BIIUCAHHAS B yTOJI.
Brincannas u onucanHast OKPyKHOCTH TPEYTOJbHUKA.

8 KUIACC

Yereipéxyronbauku. Ilapannenorpamm, ero npusHaku MU CBOWCTBA. YacTHeIE cilydan
napajuiesiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBazapar), MX NMpPU3HAKH M cBoiicTBa. Tpamerms,
paBHOOOKas Tpamenus, €€ CBOMCTBA 1 NMpu3HaKHU. [IpsiMOyroipHast Tpanewws.

Meron yasoenus meauanbl. LlenTpanpHas cummerpus. Teopema Paneca u TeopeMa O
MPONOPLUOHANBHBIX OTPE3KaX.

Cpennue TUHUM TpeyroJbHUKa U Tpanenuu. LleHTp Macc TpeyronbpHUKa.

ITonobue TpeyrompHukoB, ko3ddunment nonodus. [lpusHaku mogoOusi TPEYroJbHUKOB.
ITpumenenue monoOus NP pEIIEHUH MPAKTHYECKHUX 3a1a4.

CaoiicTBa momaneii reomerpudecknx ¢uryp. @opMmyisl 1yl MJIOMAIN TPEYTOJbHUKA,
napajieniorpamma, pomoOa u tpanernun. OTHOIIEHUE TUIOMAAeH MOAOOHBIX GUryp.

Brrncnenue miomaneii TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOl Oymare.

Teopema I[Tudaropa. Ilpumenenne Teopemsl Iludaropa npu pereHIN MPaKTHYECKUX 3a1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOro yrja MNpsMOYTOJBbHOrO TpeyronbHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKeCTBO. TpuroHomerpudeckue GpyHkunu yrios B 30, 45 u 60°.

BriucanHple U LIEHTpaAJbHBIE YIVIBL, YTOJI MEXAY KacaTeIbHOM M XOpAOW. YINbl MEXOY
XOpJaMH U CeKylIUMU. BrincaHHble 1 OMMCaHHBIE YETBIPEXYTOJBHUKN. B3auMHOE pacnoyiokeHne
IOBYX OKpy»kHocTel. Kacanmne okpyskHocTell. O0mue KacaTenbHbIe K IBYM OKPYKHOCTSIM.



9 KUIACC

Cunyc, xocunyc, TaHreHc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
DopMyJibl NPUBEICHHUS.

Pemenne TpeyrosbHukOB. TeopeMa KOCHHYCOB U TeopeMa CHHYCOB. Permenue
MPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMbBI KOCUHYCOB 1 TEOPEMbI CHHY COB.

IIpeobpazosanue mopodusi. [logobue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BEIEHUH OTPE3KOB XOPJ, TEOPEMBI O MIPOU3BEIECHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaApaTe KacaTesbHOM.

BexTtop, mmmHa (MOAyJib) BEKTOpPA, COHANpPABJIEHHBIE BEKTOPBI, IMPOTHUBOIOJIOKHO
HalpaBlIEHHbIE BEKTOPBL, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpaluu Haj
BeKkTOpamu. PasnoskeHue BeKTopa o IByM HEKOJUIMHeapHbIM BekTopaM. KoopauHaTel BekTopa.
CkansipHOe npou3BeieHHe BEKTOPOB, IPUMEHEHNE AJIsl HAXO0XACHUs JUIMH U YIJIOB.

JlekapTOBbl KOOPAMHATBI HA IUIOCKOCTH. YPaBHEHUs MPAMOM U OKPYKHOCTH B
KOOpAMHATAaxX, NepecevyeHne OKpy KHOCTEHN U MpsAMbIX. MeTo[ KOOpAUHAT U €ro IpUMEHEHHe.

IIpaBunbHBIE MHOTOYTONBHUKHU. J{iMHA OKpyxHOCTU. I'panycHas 1 paguaHHas Mepa yria,
BBIUUCJIEHHE JJIMH OyT OKPY>KHOCTEH. I1omanp kpyra, CeKkTopa, CErMeHTa.

JIBI)KEHUS! TUIOCKOCTH U BHYTPEHHUE CUMMETPUH (PUryp (37I€MEHTapHBIE TIPEACTABICHUS).
[Tapannensneiil nepenoc. Ilosopor.



IINIAHUPYEMBIE  PE3VJIbTATbBI OCBOEHHA  ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «I'EOMETPHUA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOSHUS MPOrpaMMmbl yueOHOro kypca «l eomerpus»
XapaKkTepU3YIOTCS:

1) naTpuoTHyecKoe BOCIHTAHHE:

NPOsIBIEHHEM HHTepeca K TMPOLUIOMY M HACTOSIIEMy pPOCCHUHCKON MaTeMaTHUKH,
LICHHOCTHBIM OTHOILIEHUEM K JOCTHXKCHHUSIM POCCHHUCKMX MAaT€MaTUKOB M POCCHUHCKOMN
MaTEeMaTUYeCKOU IIKOJIbI, K UCMONB30BAHUIO 3THX JOCTIKCHUH B APYTUX HAyKaX U MPUKJIATHBIX
chepax;

2) rpaxaaHcKoe U IyYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOs3aHHOCTEH TIpaXIaHMHA M pPeaju3alud €ro Ipas,
MPEICTaBJICHHEM O MAaTEeMaTHYeCKMX OCHOBAaX (DYHKIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYD,
SIBJICHUM, TIPOLIEAYP IpaskaaHckoro odmecTBa (HAMPUMEP, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYKIIEHUIO 3THUYECKUX MpoOJeM, CBS3aHHBIX C MPAKTHYECKHM MPUMEHEHHEM JOCTH)KCHHI
HAyKH, OCO3HAHUEM BOKHOCTH MOPAJIbHO-3THUECKUX MPUHLUIOB B AEATEIbHOCTH YUEHOTO;

3) TpyAoBOe BOCIIUTAHHE:

YCTAHOBKOM Ha aKTUBHOE Y4YaCTHE B PELIEHHWU MPAKTUYECKUX 3a/7ad MaTeMaTHYeCKOU
HANPaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMAaTUYECKOro oOpa3oBaHUS HA NMPOTSIKEHUH BCEH
JKU3HU ISl YCIIEITHON TIPO(EeCCHOHAIBHOM AESITETbHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U TOCTPOSHHUEM HHIUBUAYAJIBHOW TPAeKTOPUH OOpa3oBaHUA U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CrOoCOOHOCTBIO K 3MOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHUSTHIO MaTEMAaTHYECKHX
0OBEKTOB, 3a/1a4, PEIICHHH, PACCYKIEHUH, YMEHHIO BUACTh MATEMAaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE,

S) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpHEHTALMEH B NEATENIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX NpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHs UEJNOBEKa, NPUPOABI U OOIIECTBa, MOHUMAHHEM
MaTeMaTHYECKOM HAayKH KakK CQepbl YeNOBEUECKOW IEesTeNbHOCTH, 3TAllOB €€ pa3BUTHS H
3HAYUMOCTH JJIsI PA3BUTHSI LIUBIIN3AIINH, OBJIAICHUEM SI3bIKOM MAaTEMATUKH U MAaTEMAaTHUYECKOM
KyJbTypOH KaK CpEeICTBOM T[IO3HAHUS MHpPA, OBJAJEHUEM MPOCTEHINNMHU HaBBIKAMH
HCCJIEAOBATENIbCKON IEATEIbHOCTH,

6) pusuueckoe BocnuTaHue, GOPMHUPOBAHUE KYJIbTYPbI 310POBbS H IMOLHOHAJIBHOT O
0J1aronosyqusi:

TFOTOBHOCTBIO MPUMEHATh MAaTEMAaTUUECKIE 3HAHUS B MHTEPECAX CBOETO 3I0POBbS, BEACHUS
3nopoBoro odpasa KU3HU (3AOPOBOE MUTAHHE, COATAHCHPOBAHHBINA PEXKUM 3aHATUH U OTABIXA,
peryysipHas (pu3nyecKasi aKTHBHOCTbB), C(POPMHPOBAHHOCTBIO HaBbIKA Pe(IIEKCHH, TPU3HAHUEM
CBOETO MPaBa Ha OIIMOKY M TAKOTO K€ TpaBa JPyroro YeoBeKa,

7) 3KoJ0rnYecKoe BOCIUTAHHE:

OpHEHTALMe Ha MPUMEHEHHE MAaTeMaTHYECKUX 3HAHWH A peleHus 3amad B o0jacTu
COXPAHHOCTH OKpYy KaroleH cpeapl, IUIAHUPOBAHUS IMOCTYNKOB M OLEHKU HX BO3MOKHBIX
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MOCJIEICTBUI UII OKPYJKAarOIIeH Cpeabl, OCO3HAHHEM II0OAJBbHOIO XapakTepa 3KOJOTHYECKUX
npolJieM U My Tel UX PerieHus;

8) aganTanusi K H3MEHSIOLIMMCS YCJIOBHSIM COLMAJILHOM M IPUPOAHOM cpeabl:

FOTOBHOCTBIO K ACHCTBUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, MOBBIIIECHUIO YPOBHS CBOEHN
KOMITIETEHTHOCTH 4epe3 MPAKTHYECKYIO AESTEeNbHOCTb, B TOM YHUCJIE YMEHHE YUUTLCA y APYTUX
JrOAeH, mpuoOpeTaTh B COBMECTHOM NESTEbHOCTH HOBBbIC 3HAHUS, HABBIKM M KOMIIETCHLIUU M3
OIBITA IPYTHUX,

HEOOXOIUMOCTBIO B (POPMHUPOBAHMU HOBBIX 3HAHHUH, B TOM 4HCie (OpMyIHNpOBaTh UIEH,
MIOHSATHS, THIOTE3bl 00 OOBEKTaX W SIBIEHHUSX, B TOM YHCJIE PaHEe HEU3BECTHBIX, OCO3HABAThH
neguIUTH COOCTBEHHBIX 3HAHUH U KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE,

crocOOHOCTBHIO OCO3HABATD CTPECCOBYIO CHTYALIMIO, BOCTIPHHIMATE CTPECCOBYIO CHTY aLIUEO
KaK BBI3OB, TPeOyHOLIUIl KOHTPMEp, KOPPEKTHPOBATH IMPHHAMAEMbIE PELICHUS H JCHCTBUS,
(bopMyIpPOBATh U OLIEHUBATb PUCKU U TIOCIEACTBUS, JOPMHPOBATH OIIBIT.

METAIIPEJAMETHBIE PE3YJIBTATBI
I[Ho3naBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE AeiCTBUS

ba3oBble joruueckue aeicTBus:

® BBbIIB/SITb M XapPaKTEPHU30BATH CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTHYEeCKUX OOBEKTOB,
MOHSITHH, OTHOLICHUIH MEKAy MOHATHIMHU, (POPMYJUPOBATH OMNpENETICHHsS MNOHSITHH,
yCTaHABIMBATD CYIIECTBEHHbBIN MPU3HAK KJIACCU(HKALIMY, OCHOBaHUS 1Jis1 0000IIeH s 1
CPaBHEHUS], KPUTEPUH MPOBOIMMOIO aHAJH3A,

® BOCIPUHUMATH, (HOPMYyJIUPOBATH U MPEeOOPA3OBBIBATb CYKACHHS: YTBEPAMUTENbHbIE U
OTpULIATESbHbIC, JMHUYHbIE, YACTHBIE U OOLIHE, YCIOBHBIE;

® BBbISB/SITb MaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TMPOTHBOpe4Hs B (akTax,
IaHHBIX, HAOMIOJEHUSX U YTBEPKACHUSIX, Mpe[jaraTh KPUTEPUH JJisl BbISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

e fenarh BBIBOJABI C UCIOJb30BAHHEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX M HHOYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3AKITIOUEHHH 110 aHAJIOT U,

e paz0upaTh JOKA3ATENLCTBA MATEMATUYECKUX YTBEPKACHHH (IPSMBbIE U OT MPOTHBHOTO),
MPOBOIUTH CAMOCTOSITEJIbHO HECJIOJKHBIE JOKA3aTeNbCTBA MaTeMaTHYECKUX (DakToB,
BBICTPAUBATh APTYMEHTALMIO, MPUBOIUTh MPUMEPbl U KOHTPIPUMEpPBI, OOOCHOBBIBATH
COOCTBEHHBIE PACCY KIACHUS,

e BpIOMpaTh crocod pemreHus1 y4eOHOH 3amauu (CpPaBHHUBATh HECKOJIbKO BapHAHTOB
peuieHusi, BbIOMpaTh Haubosee MOAXOMAIINN C YyYETOM CaMOCTOSITENbHO BbIIEIEHHBIX
KPUTEPHEB).

Ba3oBble nccneqoBaTe/ibCKue 1eHCTBUS

® CIOJIB30BaTh  BOMPOCHI  KAaK  MCCIENOBATENbCKMHA  WHCTPYMEHT  IO3HAHMA,
(dbopMyIHpOBaTh BONPOCH], (PUKCHPYIOIINE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSTENBHO
yCTaHABJIMBATh UCKOMOE W JaHHOE, (OPMHUPOBATH TMIOTE3Yy, apTYMEHTHPOBATH CBOIO
MO3ULUIO, MHEHHE;

® TMPOBOAUTH IO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY HECJOXHBIH 3KCIEPUMEHT,
HeOOoJbIIOe UCCIIEOBAHNE 110 YCTAHOBIEHHIO OCOOEHHOCTEH MaTEMAaTHIECKOTO OOBEKTa,
3aBUCUMOCTEH OOBEKTOB MEKAY COOOI,



CaMOCTOSITENILHO (popMyTpoBaTh 0OOOIIEHNS U BBIBOBI MO PE3yJIbTATAM MPOBEAEHHOTO
HAOJIFOIEHUs, MCCIIEOBAHMUS, OIEHMBATh OCTOBEPHOCTH TOJyYE€HHBIX PE3YJIbTAaTOB,
BBIBOZIOB M OOOOIIEHHUIA;

MPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOILIECCA, a TAKKE BBIABUTATH MPEATOIOKEHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBJIITh HEJOCTATOYHOCTD U U30BITOYHOCTh MHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX JJISI
pelueHws 3a1a4y;

BbIOMPATh, AHAIM3MPOBATH, CHUCTEMATHU3UPOBATh M HHTEPIPETHPOBATH HH(OPMALHIO
Pa3NUYIHBIX BUAOB U (POPM MPENCTABICHHUS,

BbIOMpaTh (HOpMy MpenacTaBieHHss HHPOPMALMK U WILTFOCTPUPOBATH pEIlaeMble 3a1a4u
cXeMaMH, ArarpaMMaMu, HHOU rpadukoil 1 X KOMOMHALUSIMI,

OLICHUBATh HAJEKHOCTh MH()OPMALUK 1O KPUTEPHUSAM, MPENJIOKEHHBIM YUUTENEM WIIH
c(OpMyJIHPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHuKaTHBHbBIe YHUBepcaJIbHbIe YueOHble JeiicTBUA:

BOCIIPUHUMATL W (DOPMYJIHPOBATH CYKIACHHS B COOTBETCTBUH C YCJOBUAMH U LEJSIMHU
oOIIeHusi, SICHO, TOYHO, TPAMOTHO BBIpaXKaThb CBOK TOYKY 3PEHHUs B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHsI TIO XOAY PEIIeHHs 3a7a4i, KOMMEHTHPOBATh
TOJTyY€HHBIN PE3yJIbTaT,

B Xoze OOCYKAEeHHs 3a71aBaTh BOMPOCHI IO CYLIECTBY 0OCY)KIaeMOil TeMBbI, MpoOJIeMBl,
pemaeMol 3aauy, BBICKA3bIBaTh HIEH, HALICJICHHbIE HA MOUCK PELICHUs, COTIOCTABIISIT
CBOM CYKIEHUS C CYKISHUSIMU IPYTUX YUACTHUKOB UAJIOTa, OOHAPYKUBAThH PA3IUIHE U
CXOACTBO TO3HMLMH, B KOppekTHOW (opme (OpMyIUpOBaTh pa3HOIJACUS, CBOH
BO3PaKEHUSI,

NPEACTABISATh PE3YJIbTAThl PEIICHUs 3a7ayd, SKCIIEPUMEHTA, WUCCIEAOBAHU, NMPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM 3aAad MPE3CHTALH |
0coOeHHOCTEH ayTUTOPUH;

MOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAJIbHON paboOThl mpu
pereHnn yueOHbIX MaTEeMaTHYEeCKHUX 3a7aY,

NPUHUAMATH 1IeJIb COBMECTHON NEATENIbHOCTH, TUIAHHPOBATh OPTraHU3ALMI0 COBMECTHOM
paboThl, pacnpenensTe BUAbI pabOT, JOrOBapUBATECS, OOCYKIATh MPOLECC U PE3yJIbTaT
paboTel, 0000IIaTh MHEHHST HECKOJIBKUX JIFOICH;

y4acTBOBATh B IPYHIOBBLIX popmax paboTel (00CykaeHHss, 0OMEH MHEHHSIMH, MO3TOBBIC
ITYPMBI B IPYTHE), BBIMOJHSATH CBOIO YaCTh PabOThl U KOOPIAUHUPOBATH CBOU NEHCTBUS
C IPYTUMU YJI€HAMH KOMAH/IbI, OLICHHBATh KAYE€CTBO CBOETO BKJIaJa B OOLIUH MPOIYKT IO
KpuTepusiM, ¢HOpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOIEUCTBUSI.

PeryasituBHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

Camoopranmn3anus:

CaMOCTOSITENIbHO COCTABJIATh IUIAH, AJTOPUTM peIleHus 3amadd (WiIH ero 4YacTh),
BbIOMpaTh CcHocod pemeHus ¢ Yy4Y6TOM HMMEIOLINXCS PEeCypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH BAPUAHTBI PEIICHUH C Y4ETOM
HOBOH MH(OpMAITUHL.

CaMOKOHTPO.JIb, IMOLMOHAJILHBII HHTEJLIEKT:



e BianeTh CrocodaMu CaMOMPOBEPKH, CAMOKOHTPOJIS MPOLECCa U pe3yJibTara PelieHus
MaTeMaTHYeCKON 3a/1a4u,

® TMpeABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIIEHUU 3a7a4d, BHOCHTH
KOPPEKTUBBI B JESITEILHOCTb HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAWICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIIEHHWBATh COOTBETCTBHUE Pe3yJIbTaTa AESITEbHOCTU TOCTABJICHHOW eI U YCIOBUSIM,
OOBSCHSATh MPUYHHBI JOCTHKESHHS WM HEJOCTIDKEHUS LIEJTH, HAXOIHUTh OMINOKY, JaBaTh
OLIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIbTATDBI

K koHiy oOyuenuss B 7 kJjacce OOy4arOUIUICS MOJNYYUT CIEOYIOUINE MPEAMETHbBIE
pe3yJbTaThl:

Pacrio3HaBaTh M3y4YeHHbIE TeOMETpUYECKHE (UIYpBL, ONpenesiTb WX B3aHUMHOE
pacrmonokeHne, n300paxkaTb reoMeTpUUeCKUe (PUTYPBL, BBITIOIHATD YEPTEKH 10 YCIOBHUIO 3a7Ja4H.
H3mMepsaTh NHHENHHbIE U YTJIOBbIE BEIUYMHBL PelaTe 3a1aun Ha BBIMUCIICHUE AJIMH OTPE3KOB U
BEJINYUH YIJIOB.

Henatb rpyOyI0 OLEHKY JIMHEHHBIX M YTJIOBBIX BEJIUYHH MPEIMETOB B PEANbHON KHU3HH,
pa3sMepoB NMPUPOIHBIX OOBEKTOB. PaznmuaTe pa3mMepbl 3THX OOBEKTOB MO MOPSIKY BETUUHHBL

Ctpoutb yepTeku K reOMETPUUECKUM 3a4a4aMm.

ITonb30BaTeCsl MPU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, HCMOJIB30BATh MNPU3HAKU H
CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPH PELICHUU 3a7ad.

IIpoBoauTE NOrMYEeCKUe PACCYKAEHUS C UCIONBb30BAHUEM F€OMETPUUECKUX TEOPEM.

ITonb30BaTeCsl MpPU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJBHHUKOB, CBOWCTBOM
MEJUaHbl, MPOBENEHHOW K TUIOTEHY3€ NPAMOYIOJBHOIO TPEYroJbHHUKA, B PELICHHUH
F€OMETPUYECKHX 3a/1a4.

OmnpenensTe NMapauieNIbHOCTh MPSIMBIX C TOMOLIBIO YIJIOB, KOTOpBIE O0pasyer ¢ HUMHU
cekymas. OnpenensiTe NapajuleJbHOCTb NMPSAMBIX C MOMOLIbIO PaBEHCTBA PACCTOSIHUNA OT TOUEK
OAHOU NPSIMOH A0 TOYEK APYTON MPSIMOM.

Pewars 3amaun Ha kineTyaroii Oymare.

[IpoBomHTh BBMHUCICHHS W HAXOOUTb YHCIOBBIE W OyKBEHHBIE 3HAUEHUs] YIJIOB B
F€OMETPHUYECKHX 3a7ja4ax C HCMOAb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yTJIOB, 00pa30BaHHBIX NP MEPECEUCHUH ABYX NMapaJIeIbHBIX PSMBIX CeKy L. Pemars
MPaKTUYECKUE 3a7]a4l HA HAXOXKICHHE YIJIOB.

Brageth MoHATHEM reOMETPUIECKOr0 MECTa TOYEK. Y METh ONpPEnessiTh OUCCEKTPUCY yTiia
Y CEpPEeNUHHBINA NEPIEHAUKY JISIP K OTPE3KY KaK F€OMETPUUECKUE MECTa TOYEK.

DopMyIUpPOBAThL ONPENENIECHUs] OKPYKHOCTH U KPYyra, XOpAbl U JHAMETPa OKPY KHOCTH,
MOJIb30BATLCS UX CBOHCTBAMHU. Y METh MPUMEHSITh 3TH CBOMCTBA MPU PELUISHUU 3a]1a4.

Brnanerp noHATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYXKHOCTH, YMETb HAaxOIUTh €€
ueHtp. Ilomp3oBarbes pakTamMu O TOM, 4TO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B
OAHOW TOYKE, U O TOM, 4YTO CEpPEAUHHBbIE MNEPHEHIMKYJSPbl K CTOPOHAM TPEYTOJbHUKA
MEePECEKAIOTCSI B ONHON TOUKE.

Bnamerp mnoHATHEM KacaTeNbHOW K  OKPYKHOCTHM, IOJNb30BaTbCs TEOPEMOH O
NEePNEHANKYISIPHOCTH KacaTeJIbHON U Paily Ca, MPOBEIEHHOIO K TOYKE KaCaHUsI.



ITonp3oBaTbCsi MPOCTEHIIMMHM TIEOMETPUYECKUMM HEPaBEHCTBAMHU, IIOHUMAaTb HX
MPaKTUYECKUI CMBICIL.

IIpoBOaUTE OCHOBHBIE FEOMETPUYECKHUE TOCTPOCHHUS C OMOLIBIO [IUPKYJIS U IUHENKH.

K koHiy oOyuenuss B 8 kJjacce OOy4arOUIuiCs TMONYYUT CJEOYIOIINE MPEAMETHBIE
pe3yJbTaThl:

PacniozHaBaTh OCHOBHBIE BU[bl UYETHIPEXYTOJBHUKOB, UX B3JEMEHTBI, IOJb30BAaTbCA HUX
CBOICTBaMHU NpH peLIEHUH NreOMETPUUECKHX 3aa.

IIpuMeHATh CBOMCTBA TOYKH NEPECEUEHHs] MeNWaH TpPeyroJbHuKa (LeHTpa Macc) B
pelIeHnH 3a1ay.

Brnanete noHATHeM cpenHel TMHUK TPeyToJbHUKA U Tpaneuuy, IPUMEHSATh UX CBONCTBA
npu pelmieHnu reomerpudeckux 3anad. Ilomb3oBaTtecs Teopemoinn daneca U TEOpeMON O
MIPONMOPLHOHANBHBIX OTPE3KaxX, MPUMEHATh UX I PELleHUs TPAKTUUECKUX 3a7au.

[IpuMeHATh NpU3HAKU OAOOHS TPEYTONBHUKOB B PEIIEHHH ME€OMETPHUECKUX 3a1ad.

ITonb3zoBaTecs Teopemoii [Tugaropa mist pereHns reOMeTPUIECKUX U MPAKTUIECKUX 3a7ad.
Ctpouth MaTeMaTHUECKYIO MOJEJb B MPAKTUYECKUX 3a/1a4ax, CAMOCTOSITENIbHO AeNaTh YepTEX U
HaXOAUTb COOTBETCTBYIOLINE JIJIMHBL.

Brnanete moHSTHSIMM CHHYyCa, KOCHMHyCa M TaHI€HCa OCTPOro yrja NpsSMOYTOJbHOI'O
TpeyroynbHuKa. I1onp30BaThCs 3STUMH MOHATUSMU JJIs1 pELISHUs] TPAKTUYECKUX 3a/1a4.

Berucnsare  (pasnmuuHbIMM - cioco0amul)  TUIOIAAb — TPEYTOJbHHUKA M TUIOINAIH
MHOTOYTOJNIBHBIX ~ (puryp (momnw3ysich, TAe HEOOXOAMMO, KaJbKyJsTOpoM). IlpumeHsTH
MOJIyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/a4ax.

Brnanete MOHATHSMH BIHCAHHOTO W LEHTPAJbHOIO YIJa, WCIIOJNb30BaThb TEOPEMBI O
BITMCAHHBIX yTJIaX, yIJIaX MEKAY XOpAaMH (CeKyINMH) U yIJIe MEXIy KacaTeIbHON U XOPOH MpH
pelIeHNH FeOMEeTPUYECKUX 3aa4.

Brnanete moHATHEM OMNMCAHHOIO YETHIPEXYTOJbHUKA, NMPUMEHATH CBONCTBA OMHUCAHHOIO
YeThIPEXYTOJIbHUKA TPU PELIEHUH 3aa4.

IIpuMeHsATh MoNydeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTb MareMaTU4YeCKHue MOAENU JJIs
3a/1a4 peasbHOM JKU3HU U MPOBOANUTH COOTBETCTBYIOIIUE BBIMUCIEHHS C TPUMEHEHUEM MOI00uUS
U TPUTOHOMETPUH (TOJIB3YACH, IIe HEOOXOANMO, KaJbKYJISITOPOM).

K koHiy oOyuenuss B 9 kJjacce OOy4aroUIUiCs MOJNYYUT CIEOYIOIINE MPEAMETHBIE
pe3yJbTaThL:

3HaTh TPUTOHOMETPHUYECKHE (PYHKIIUN OCTPBIX YIJIOB, HAXOAUTD C UX IIOMOLIBIO PA3JIMYHBIC
3JIEMEHTBl TPSIMOYTOJBHOTO TPEYTOJbHHUKA ((PEIIEHHE MPSIMOYTOJbHBIX TPEYTOJBbHUKOBY ).
Haxoauts (¢ MOMOIIBIO KaJIbKYJIITOPA) AJTUHBI M YIIIbI TSI HETAOJIMYHBIX 3HAYSHUH.

ITonb3oBaThCst HOpMyJIaMH IPUBEACHUS U OCHOBHBIM TPHUTOHOMETPHUYECKUM TOXKAECTBOM
ISl HAXOKAEHHSI COOTHOLIEHUNH MeXly TPUTOHOMETPUYECKUMH BEININHAMU.

Hcnonb3oBaTh TeOpeMbl CUHYCOB M KOCHUHYCOB AJII HAXOXKIAEHUS PAa3IUYHBIX 3JIEMEHTOB
TPEYTrONbHUKA («PELICHHE TPEYTOJbHUKOBY), MPUMEHATh WX NPU PELICHHH T€OMETPUYECKHX
3amad.

Brnagets nousTHAMU npeoOpazoBaHus MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. [Tonb3oBaTbCsi CBOWCTBAMH MOAOOHS IPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATDH JJIUHBI U
HAXOIUTh YIUIbl y MOAOOHBIX ¢uryp. IlpuMensTs cBOMCTBAa MOJOOHS B MPAKTHUECKUX 3a7adax.
YMeThb NPUBOAUTH NPUMEPHI MOJOOHBIX (GHUTYP B OKPYKAIOLIEM MUDE.

ITonp3oBaTbCsl TEOpEMaMH O MPOU3BENEHUU OTPE3KOB XOpA, O MPOM3BENEHUH OTPE3KOB
CEKyIIUX, O KBaApaTe KacaTeJIbHOM.



ITonb30BaTbCsl BEKTOpaMH, NOHHMMAaThb WX TE€OMETPHYECKUH W (PU3HMUECKU CMBICT,
NPUMEHSITh UX B PELICHUHM TeOMETPUYeCKHXx W (usmueckux 3anad. [IpuMeHATh CKalsipHOE
MIPOU3BEICHUE BEKTOPOB ISl HAXOXKAECHUS AJIUH U YIJIOB.

ITonb30BaTeCsl METONOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSATb €ro B PELICHUH
F€OMETPUYECKHUX U MPAKTUYECKUX 3a/a4.

Brnanete mOHATHUSMU NPaBUIBHOTO MHOTOYTOJIBHUKA, AJIMHBI OKPY>KHOCTH, AJIMHBI AyTH
OKPY>KHOCTU W PaJUaHHOH MeEpbl yIJA, YMETb BBMMHCIATH IUIOINAAb KpPyra M €ro 4acTew.
IIpuMeHATh NoJyUeHHbIE YMEHHUSI B IPAKTUYECKUX 3aa4ax.

Haxonuths ocu (Wmu LEHTPBI) CUMMETPUH (GUTYp, NMPUMEHSITh ABM)KEHHUS! TUIOCKOCTH B
MPOCTEHUIINX CITyYasiX.

IIpyMeHsTh NOMy4YEHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTHh MAaTEMAaTUYECKHE MOAENH MJIs
3a/1a4 peasbHOM JKU3HU U MPOBOANUTH COOTBETCTBYIOIIUE BBIMUCIEHHS C TPUMEHEHHEM MOJ00uS
U TPUTOHOMETPUUECKUX (YHKIHH (TI0NB3YSCh, IIe HEOOXOINUMO, KaJIbKYJSITOPOM).
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YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI /IUIA YYEHUKA

» T'eomerpus, 7-9 knaccel/ Atanacsia JI.C., bytyzos B.®., Kanomues C b. u npyrue,
Axunoneproe obmectso «M3narensctso «IIpocsemenne»

METOINYECKHUE MATEPHAJIBI UIA YUYUTEJIA

1. I'eometpus. 7 knacc. Meroauueckue pekomenaanuu - Atanacst JI.C., bytyzos B.®. u

zp.
2. I'eometpust. 8 kinacc. Meroauueckue pexkomenaanuu - Atasacsis JI.C., bytyzos B.®. u

zp.
3. I'eomertpus. 9 knacc. Meronuueckue pekoMmernaanuu - Atanacsia JI.C., bytysos B.®. u

Ip.

HHNPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1. https://resh.edu.ru/subject/17/
2. http://school-collection.edu.ru
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