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MNOACHUTEJIBHASA 3AIINCKA

[Tpenmer «I'eomeTpusi» sABIsAeTCA pas3neiaoM Kypca « Marematuka». Pabouas
nporpamma 1o npeamery «l'eomerpusi» s oOydaromuxcst 7-9 kimaccoB
pazpaborana Ha ocHoBe DefepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIBHOIO
CTaH/JapTa OCHOBHOTO OOIIEro OOpa3oBaHWs HOBOIO IOKOJIEHHS C YYETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBaHMH, K MAaTeMaTHYeCKOMY OOpa30BaHUIO U
TpaJuLMi poccuiickoro oopazoBanus. JlaHHas nporpaMma COCTaBJIeHA B MOJTHOM
cootBeTcTBHH ¢ DeepanbHON paboueit mporpaMMoit o MaTeMaTHKE.

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOIINIA CBOEU 1EIbI0 00ECeunTh U3YyYEeHUE CBOMCTB M PazMepoB (GUTYp, HX
OTHOUIEHWI M B3aUMHOE DPAcCIOJIOKEHHE, ONMUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHHs] T€OMETPUU Ha YPOBHE OCHOBHOTO
oOmero o0pa3oBaHMsl 3aKJIIOYAETCA B TOM, YTO OOYYaIOIUKUCA YYUTCS POBOAMUTD
JIOKa3aTeJIbHbIE PACCYKJEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHS, JOKA3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHHs «OT IPOTUBHOIO», OTJWYaTh CBOWCTBA OT IIPU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKICHUSI.

BTopoii 1nenpr0 H3ydeHUsT TE€OMETPUH SBISIETCS HCIOJIb30BAaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEUAIOIUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH HayduThCs
OTpPENETUTh FEOMETPUUECKYI0 (UTYpY, ONUCATh CIOBAMH JAHHBIA YEPTEXK WIH
PUCYHOK, HAUTH TJIOLIAb 3€MEJIBHOIO YYaCTKa, paCCUYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabenss win TpeOyeMble pa3Mephbl Trapaka IJjis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUMU.
[Tpu pemieHnu 3a7ad MPaKTHUYECKOIO XapakTepa OOy4aroluiicss y4uTcs CTPOUTH
MaTEMaTUYECKHEe MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MPOBOJIUTH
BBIYKCIICHHS U OLIEHUBAThH aJIEKBaTHOCThH MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMU YUYEOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOIb30BaTh ONPEICICHUS T€OMETPUUYECKUX (puryp
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke M
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHouleHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOUYACT CIEAYIONINE OCHOBHBIC pa3Jeibl
conepxkanusi: «['eomerpuueckue ¢Gurypel u UX CBOWCTBay, «M3mepeHue
r€OMETPUYECKUX  BEIIMYUH», «JleKkapToBbl KOOpAMHATHl Ha  IJIOCKOCTHY,
«Bektops», «/IBrxkenus miockoctn», «IIpeodpasoBanus mo100us».



Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBonutcsa 204 gaca: B 7 kiacce
— 68 yacoB (2 yaca B Hejnelnwo), B 8 kiacce — 68 yacoB (2 daca B Hejeno), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble U CMEXHbIE VyIibl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Meinana, GuccekTpuca, MX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIbHUK € YoM B 30°.

HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa M JHUaMeTp, HUX CBoiicTBa. B3anmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YetpipéxyronpHuku. [lapamnenorpamm, ero npu3sHaku U CBOMCTBA. YacTHbIE
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KAX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3QduiueHnt mnomodus. [lpusHaku momoOUs
TpeyroJibHUKOB. [IpuMeHenne noqooust mpu peleHny NPpakTUYEeCKUX 3a/1ay.



CpoiicTBa momaaei reomerpudeckux ¢uryp. Popmynsl i IIIOLIAAN
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHT€HC OCTPOrO YIJla IpPsIMOYTOJIBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpaJbHBIE YTIIIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
VYrimel  Mexay ~XopaaMu M CeKylUIMMHU. BrnucaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpyxHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenue tpeyronbHHKOB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Tpeo6pa3zoBanue nogodus. [lonoOre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEAECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBaApaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpaMmH. Pas3nokeHue BeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTOpa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEH M MPpAMBIX. METOI KOOPIAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYrOJIbHUKH. JlnmuHA OKpyX)HOCTH. I'pagycHas wu
paauaHHasi Mepa yria, BBIYUCIEHHE JJIMH Iyr okpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (djaemMeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHHUSI IPOTPAMMBI Y4EOHOTO Kypca «I eoMeTpus» XapaKTepu3yrTCs:

1) naTpuoTHYeCcKoe BOCIMTAHUE:

IPOSIBICHUEM HHTEpeca K MPOLUIOMY M HACTOAILIEMY POCCHUMCKOM MaTeMAaTHKH, LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHXKEHUSM
POCCHICKUX MAaTeMAaTHUKOB M POCCUMCKOW MaTEMaTUYECKOW IIKOJbI, K HMCIOJB30BAHUIO ATUX JIOCTM)KEHHH B JPYyruxX HaykKax u
IPUKJIAJHBIX cepax;

2) rpa:IaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIMTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 005I3aHHOCTEN IPaKJJaHWHA U Peau3alliy €ro MpaB, MPEACTABICHUEM O MaTEMAaTUYECKUX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH, NPOUEAYp TpaxIAaHCKOTO oOmiecTBa (Hampumep, BBIOOPBI, OMPOCHI),
TOTOBHOCTBIO K OOCYXACHHIO STHYECKHX MPOOJeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTIKEHUN HayKd, OCO3HAHHEM
BaXHOCTH MOPATBHO-ITUYECKUX MPUHITUIIOB B JEATEIHHOCTH YUEHOTO;

3) Tpya0BOE BOCIMTAHUE:

YCTAaHOBKOHM Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKHUX 3aJlad MAaTEeMaTUYECKON HANpaBICHHOCTHU, OCO3HAHUEM Ba)KHOCTHU
MaTeMaTHYeCKOro O00pa30BaHMs Ha NPOTSHKEHUHM BCEM JKM3HM ISl YCHEIIHON NpoQeccCHOHANIbHON NEATENbHOCTH M Pa3BUTHUEM
HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM WHINBUAYATHHON TpaeKTOpHH 0Opa30BaHUS M KU3HEHHBIX TUIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIIMOHAJILHOMY U 3CTETUYECKOMY BOCIPHUITHIO MaTEMaTHUYECKUX OOBEKTOB, 3ajlay, PEIICHUN, pacCyKIACHHH,
YMEHHIO BUIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpHEHTAIMEeH B JCATCIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
YeJioBeKa, MPUPOIbI U O0IIECTBA, TOHUMAaHUEM MAaTEMaTHUECKON HAyKH Kak cepbl YeTOBEUECKON IEATEIbHOCTH, 3TAMOB €€ Pa3BUTHUS
U 3HAUMMOCTH MJI Pa3BUTHUS LUBWIM3AIMHU, OBJAJECHUEM S3BIKOM MaTeMAaTUKH W MaTeMaTU4YeCKOW KyJIbTypoll Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM MTPOCTEUILIMMU HaBbIKAMH MCCIIEIOBATEIBCKON A TENbHOCTH;



6) pusnyeckoe BocnuTanue, GopMUpPoOBaHHE KYJIbTYPHI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOJTyYHUsI:

TOTOBHOCTBIO MPUMEHATh MAaTEMAaTUUECKUE 3HAHUS B UHTEPECAX CBOETO 3/10pPOBbs, BEAECHHUS 30POBOr0 00pa3a )KU3HU (310pOBOE
nuTaHue, cOaJaHCUPOBAHHBIA PEXHUM 3aHATUH M OTIbIXA, pEryisipHas (usnueckas aKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBBIKA
pediexcun, MpU3HAHUEM CBOETo MpaBa Ha OLIMOKY M TaKOI'o )K€ IpaBa JAPYroro 4eJ0BEKa;

7) 3koJI0rMYecKOe BOCIIMTAHHE:

OpUEHTalle Ha NPUMEHEHUE MaTeMaTHYECKUX 3HAHMW JUI pelleHus 3a7ad B O0JIACTM COXPAHHOCTH OKpYXarolleW cpensl,
IUTAHUPOBAHUS MOCTYIKOB U OLICHKM MX BO3MOXHBIX MOCIEACTBUM JJIsl OKPYKArOLIEH Cpebl, OCOZHAHUEM TJIOOATIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MTyTEeH UX PELICHHUS;

8) ajanTanus K H3MEHSIIOIUMMCH YCJIOBUSAM COLMAIBHON U PUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCJIIOBHSIX HEONPEIEIEHHOCTH, OBBIIICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPaAKTUYECKYIO
JeSITEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Yy JIPYTUX JIOAEH, IpuoOpeTaTh B COBMECTHOW AESITEIbHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMITETEHLIUU U3 OIbITa IPYTHUX;

HEOOXOIMMOCThIO B (JOPMHUPOBAHMU HOBBIX 3HAHWW, B TOM 4ucjie (POPMYIHPOBATH UIEH, MOHATUS, TUIOTE3bl 00 00BEKTaX U
SIBJICHUSIX, B TOM YHCJIE PaHEE HEU3BECTHBIX, OCO3HABATh JEPUIUTHI COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEH, IMJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAllMIO KaK BBI30B, TPEOYIOLINI KOHTpMED,
KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS U IEUCTBHSI, POPMYIUPOBAThH U OLIEHUBATh PUCKU U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jlornueckue aeiicTBUA:
e BBISBIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIE TPU3HAKA MATEMATUUYECKUX OOBHEKTOB, TOHSATHUM, OTHOIIIEHUNA MEXIY MOHSITUSIMH,
bopMyIMpOBaTH ONPEICICHHS TOHITHH, YCTAaHABIUBATH CYIIECTBCHHBIN MPU3HAK KJIACCH(PUKAIIMKA, OCHOBAHUS NIl 0000IICHUS
Y CpaBHEHMS, KPUTEPUH MTPOBOIUMOTO aHAIN34;
e BOCHPUHUMATH, POPMYJIUPOBATH U NMPEOOPA30OBHIBATEH CYXKJICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U
oO11ue, yCiIOBHBIE;



BBISBJISITh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOpeuuss B (akTax, JaHHBIX, HAOIIOJEHUSIX W
YTBEPKACHUSIX, IpeJlaraTb KPUTEPUH JUIsl BBISIBJICHUS! 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JienaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€AYKTHUBHBIX M MHIYKTUBHBIX YMO3AaKJIIOUEHUN, YMO3AKIIOUEHUN IO
aHaJIOTUH;

pa3buparh J10Ka3aTeinbCTBAa MATEMAaTHUECKUX YTBEPKACHUW (IIpsAMBbIE M OT MPOTUBHOIO), IPOBOJAUTH CAMOCTOSATEIBHO
HECJIOKHBIE JI0Ka3aTeIbCTBA MAaTEMaTHUECKUX (PAaKTOB, BHICTPAUBATh apIyMEHTALUI0, IPUBOAUTH NIPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKACHUS;

BBIOMPATH CIOCOO penieHust yueOHOoM 3ajaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILLICHUS, BBIOUPATh HAMOO0JIe€ MOIXOIAIIUN C
Y4ETOM CaMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eHCTBUA.

HCIIOJB30BaTh BOIPOCHI KaK MCCICAOBATEILCKUI HWHCTPYMEHT IIO3HAHUSA, (HOPMYJIHPOBATh BOIPOCHI, (PUKCHPYIOIIHE
MIPOTUBOPEYHE, MPOOIEMy, CaMOCTOATEIFHO yCTaHABIMBAThL UCKOMOE W JaHHOE, (OpMHUPOBATh THIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIIAIO, MHEHHE;

MPOBOAUTL TI0 CAMOCTOSITEIBHO COCTABJICHHOMY IIUIaHY HECIOXHBIM OSKCIIEPUMEHT, HEOOJBIIOE HCCISAOBaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00BhEKTa, 3aBUCHMOCTEH 00bEKTOB MEXK]Ty COOOI;

CaMOCTOSITeTIbHO (hOPMYJIMPOBATh OOOOIICHHWS M BBIBOJBI IO pPe3yjbTaTaM IPOBEIAEHHOTO HAOIIOJCHUS, HCCIICIOBaHMS,
OIICHWBATh JJOCTOBEPHOCTH MOTYUEHHBIX PE3YJIBTATOB, BEIBOJAOB M 000OIICHUIA;

MIPOTHO3WPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH TIPEIIOIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATh HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(OPMAITNH, TAHHBIX, HEOOXOANMBIX JIJIS PEIICHUS 3aa4H;

BBIOMpATh, AaHAIM3UPOBATH, CHUCTEMATHU3UPOBATh W HMHTCPIPETUPOBATH WH(OOPMAIMIO pa3IMYHBIX BUIAOB W  (Gopm
MIPE/ICTABIICHHUS,

BBEIOMpATh (GopMy TMpeACTaBiICHUS HWHPOpPMAIMM W WILTIOCTPUPOBATh pEIIaeMble 3aladyd CXEMaMH, JuarpaMMaMH, WHOM
rpaduKoil 1 UX KOMOWMHAIUSIMU;

OIICHUBATh HAAEKHOCTh HH(OPMAITUHU TI0O KPUTEPUSIM, TTPEITIOKEHHBIM YIUTENIEM WU CHOPMYITHPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIPUHUMATh U (HOPMYIHPOBATh CYKJEHUS B COOTBETCTBMM C YCJOBHSMHU U ULEISAMH OOILIEHUS, SCHO, TOYHO, I'PaMOTHO
BbIp@XKaTh CBOIO TOYKY 3pEHMs] B YCTHBIX M IHCBMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUS IO XOJy pEeUIeHUs 3ajaud,
KOMMEHTHUPOBATh NOJYYCHHBIN PE3yJIbTAT;

B X0/i€ OOCY>KJCHHSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbl, MPOOIEMBI, peIIacMON 3a]auu, BHICKAa3bIBATh HJIEH,
HAIlEJICHHbIE HA MOMCK PELIEHUs], CONIOCTABIATh CBOM CY)KJIEHUS C CYXACHUSIMH JIPYIMX yYaCTHUKOB AMANIOra, OOHapyKUBaTh
pasauyure U CXOJICTBO MO3UILNM, B KOPPEKTHOM Ppopme POopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YyJbTaThl PEUICHUS 3aJlay, SKCIEPUMEHTa, MCCIIEJOBAaHUS, IMPOEKTAa, CAMOCTOSITENIBHO BBIOMpPATH (opMar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;

MOHUMATh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U MHAMBUIYATIbHON PabOThl MPU PEHICHUH YYEOHBIX MaTEMaTHYECKUX
3aj1ay;

OPUHUMATH L[€1b COBMECTHOM NEATENbHOCTH, MJIAHUPOBATh OPraHMU3ALMI0 COBMECTHOM paboThl, pacnpenensaTh BUIbI padorT,
JOTOBapUBAaThHCA, 00CYKIATh IIPOLIECC U Pe3ysbTaT pabOThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX popMax padboThl (00CYyk)aeHUsI, 0OMEH MHEHHUSIMU, MO3TOBBIE€ IITYPMBbI U IPYTUE), BBIIOJIHATH CBOIO
4acTh pabOThl U1 KOOPAMHUPOBATH CBOU JIEHCTBUS C APYTMMH YJe€HAMH KOMaH/Ibl, OLIEHUBATh Kaue€CTBO CBOETO BKJIaAa B OOLIMIA
OPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHUSL.

PeryasitTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

CaMOCTOATENbHO COCTaBJATh IJIaH, AJITOPUTM pElIeHMs 3aJayu (MM €ro 4acTh), BBIOMpaTh CIOCOO peleHUs C y4ETOM
UMEIOLINXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BApPUAHTHI PEIICHUN C YyYETOM
HOBOW MH(pOpMAIIUH.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMU CaMONPOBEPKU, CAMOKOHTPOJIS POLECCa U pe3yJibTaTa PEelIeHUs] MaTeMaTHUYeCKOU 3a1a4u;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPU PEIICHUH 33/1a4l, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh HA OCHOBE
HOBBIX O0OCTOSITEIbCTB, HAWJACHHBIX OIUOOK, BHISIBIEHHBIX TPYIHOCTEIH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIBHOCTH MOCTABICHHOMN €)M U yCIOBUSIM, OOBSICHITh MPUUUHBI JOCTHXKEHUS WIIH
HEJIOCTHXKEHUS 1IeTTH, HAaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHiry oOyuenus: B 7 kiaacce 00ydaromuiics MOTYYUT CIEAYIOME TPEIMETHBIE PE3yJIbTAThI:

Pacmo3HaBaTh M3ydeHHBIE TeOMETpPHUECKUE (UTYPHI, OMPEACTATh UX B3aUMHOE PACIIOIOKEHUE, W300pakaTh TeOMETPUUCCKHEC
(bUTYpBI, BBIMOTHATH YEPTEIKHU 110 YCIOBUIO 3a1aun. 3MepsITh IMHEWHBIC U YTIIOBBIE BETWYNHBL. Pemats 3a1aun Ha BEIYUCIICHUE JJTHH
OTPE3KOB U BEJIMYMH YIJIOB.

Jlenath rpyOyr0 OILIEHKY JHWHEWHBIX M YTJIOBBIX BEIUYHH MPEIMETOB B PEAbHON >KU3HU, Pa3MEPOB MPUPOIHBIX OOBEKTOB.
Paznuuath pazmepsl 3TUX OOBEKTOB 0 MOPSIKY BETUYUHBI.

CTpouTh 4ePTEXKN K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA MPU3HAKAMHU PaBEHCTBA TPEYTOJLHUKOB, MCIOJIb30BATh MPU3HAKKA M CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIHLHUKOB
IIPY PELLICHUU 3a/a4.

[IpoBOAUTE JTOTUUECKHUE PACCYKIACHHUS C UCIIOJIB30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCAd NpPU3HAKAMHU PABEHCTBA MPSMOYTOJbHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEJWAHbI, MPOBEAEHHON K THUIIOTCHY3€
MPSMOYTOJBHOTO TPEYTOJbHUKA, B PEIICHUU T€OMETPUUECKUX 3aa4.

OnpenensTe NapauieIbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOPbIe 00pa3yeT ¢ HUMHU cekylas. OnpenensaTs napauieIbHOCTh
IPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSTHUM OT TOUEK OAHOM IPSAMOM JO TOUEK APYTrOU MPSIMOM.

Pemrats 3amaun Ha kierdaroi Oymare.

[IpoBOANTE BBIUMCICHUS U HAXOAUTh YMCIOBbIE U OYKBEHHBIC 3HAUEHHUS YIJIOB B T€OMETPUUECKUX 3aJadyax C MCIOJIb30BAaHUEM
CYMMBI YTJIOB TPEYTrOJIbHUKOB U MHOTOYTOJILHUKOB, CBOMCTB YTJIOB, 00Opa30BaHHBIX MPU MEPECECUEHUHN JIBYX MapaJIICIbHBIX MPSIMBIX
cekyuier. Pemare npakTudeckue 3a1a4i Ha HaXO0XKJICHHUE YTIIIOB.

BraneTs mOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEeAeNsiTh OUCCEKTPUCY yria M CEPEeIUHHBIA MEePHEHINKYISP K
OTPE3KY KaK F€OMETPUUYECKUE MECTA TOYEK.

DopMyIMpPOBaTh ONPEACIICHUS OKPYKHOCTH M KPyra, XOpAbl U JUAMETPA OKPYKHOCTH, MOJb30BATHCA UX CBOWCTBAMHU. Y METh
MPUMEHATH 3T CBOMCTBA IPU PEUICHUM 33/1a4.

Bramets moHsTHEM ONMMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HaxXoAuTh €€ meHTp. [lomp3oBaThcs paktamMu 0 TOM,
9TO OMCCEKTPHCH YTJIOB TPEYTOJIbHUKA MEPECeKarOTCs B OJIHOM TOYKE, M O TOM, YTO CEPEAMHHBIC MEPHNEHIUKYJISPHl K CTOPOHAM

TPEYTOJIbHUKA IIEPCCCKAIOTCA B OI[HOﬁ TOYKCE.
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Bianerp moHATHEM KacaTelbHOW K OKPY’KHOCTH, IOJb30BaThCA TEOPEMOW O MEPIICHIUKYJSIPHOCTH KacaTeIbHOM M paauyca,
MPOBEAEHHOTO K TOUKE KACAHUSI.

[Tonp30BaThCA NPOCTENIIMMHU TEOMETPUUECKUMU HEPABEHCTBAMH, TIOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHE ITIOCTPOECHUS C IIOMOIIBIO LIUPKYJISI U JIMHENKH.

K koniry oOyuenus B 8 kiacce o0ydaromuiics MOIYyYUT CIEAYIOIME TPEIMETHBIE PE3yJIbTAThI:

Pacnio3HaBaTh OCHOBHBIE BHUIbl UYETHIPEXYTOJIBHUKOB, HX JJIEMEHTHI, MOJIb30BATbCSI HMX CBOMCTBAMHM IIpU PEUICHUHU
r€OMETPUYECKUX 3a4a4.

[IpuMeHsATh CBOMCTBA TOUKHU NIEPECEUEHUS ME/IMaH TPEYTOJNbHUKA (LIEHTPA MAcC) B PEIICHUH 33a4.

BrnaaeTte nmoHATHEM CpEeIHEN JIMHUM TPEYTOJbHUKA W TPAIEIUU, TPUMEHATh UX CBOMCTBA NPHU PEIIEHUH I'€OMETPUUYECKUX 3a]1a4.
[Tonp3oBarbcsa Teopemont Paseca U TEOPEMOM O TPONOPLIMOHAIIBHBIX OTPE3KAX, IPUMEHSTH UX JUIS PELICHUS PAKTUYECKUX 3a/1a4.

[TpumeHsTh pU3HAKK MO00US TPEYTOILHUKOB B PEIICHUH T€OMETPUUECKHUX 3a/1a4.

[Tonb3oBaThcs Teopemoit [Iudaropa A penieHus: reOMETPUYECKUX U TPAKTUYECKUX 3a/1ay. CTpOUTh MAaTEMAaTUYECKYIO MOJEIb B
MPAKTUYECKUX 3a/1a4ax, CAMOCTOSITENIbHO AENAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLINE JTUHBI.

Bnagers moHsTHsMU CHHYCA, KOCMHYCAa W TaHI€HCAa OCTPOrO yrijla MPsIMOYTOJIBHOTO TpeyrosibHUKa. llonp30BarbCcs sTumu
MOHATHUSAMHU ISl PELICHUS ITPAKTUYECKUX 3a1a4.

Boruucasate  (pa3nuuHbIME  CIOCOOAMU) IUIOMIA[b TPEYroJbHUKA W IUIOMAQAM MHOTOYTOJIBHBIX (uryp (moyib3ysch, TIe
HEO0OXO0IMMO, KATbKYJISATOPOM). [I[pUMEHSTh MOTyuYeHHbIE YMEHHUS B TPAKTUYECKUX 3a/1a4aXx.

Bianers MOHATHSIMU BIIMCAHHOTO W LEHTPAIBHOTO YIUIA, UCIIOJIB30BaTh TEOPEMBI O BIMCAHHBIX YIiax, yriax MEXAYy XOpAamu
(CekymuMHM) 1 yriie MEeX1y KacaTelabHON M XOPJ0il MpH PEIICHUH T€OMETPUUECKUX 3a1a4.

BrnaaeTs NOHSATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSATh CBOMCTBA OMMHUCAHHOI'O YETHIPEXYTOJIbHHUKA P PEIICHUN 3a]1a4.

[IpUMEHSATh MOJYYECHHBIE 3HAHUSI HA MPAKTUKE — CTPOMTh MATEMATUYECKUE MOJETU IS 3aJad peajlbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME BHIYUCIEHUS C MPUMEHEHHEM MOJ00Us U TPUTOHOMETPHH (MONB3YSCh, IJI€ HEOOXO0AUMO, KAbKYISTOPOM).

K koHiry oOyuenus B 9 kiaacce o0ydaromuiics MOTYYUT CIEAYIOLIME TPEIMETHBIE PE3yJIbTAThI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIIUA OCTPHIX YIJIOB, HAXOJUTh C WX TOMOIIBI0 PA3JIUYHBIC JJIEMEHTHI MPSIMOYTOJILHOTO
TPEYTOJbHUKA («pEUIeHWE MPSMOYTOJbHBIX TPEYTOJbHUKOB»). HaxomuTe (C MOMOUIBIO KaldbKyJIsATOpPAa) IJIWMHBI W YTJbl IS
HETaOJIMYHBIX 3HAUCHUH.
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[Tonmp3oBaThes hopMyTamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM JIJIST HAXOXKJICHUSI COOTHOIIICHUN MEXTY
TPUTOHOMETPUUYECKUMHU BEITMYNHAMHU.

Hcronp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIA HAXOXKICHUS PA3JIMYHBIX JJIEMEHTOB TPEYTrOJbHUKA («PEIICHHE
TPEYTOJILHUKOBY ), TPUMEHSTH UX MPU PEIICHUH T€OMETPUUSCKHX 3a/1a4.

Bnagerp moHATHSAMHU TIpeoOpa3oBaHUs MOJOOWS, COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX ¢uryp. Ilonp3oBaThCcs CBOMCTBAMHU
10/100UsT POU3BOJILHBIX (PUTYp, YMETh BBIYUCIATH JUIMHBI U HAXOAUTHh YIIIBI y MOAOOHBIX (uryp. IIpuMeHsaTs cBoOCTBA Om00US B
MPAKTUIECKUX 3a7adaX. Y METh IPUBOIUTH MMPUMEPHI MMOAOOHBIX (PUTYp B OKpPYKAIOIIIEM MHUPE.

[Tonmp30BaThCs TEOpEMaMH O IPOU3BEICHUHN OTPE3KOB XOP/I, O TPOU3BEIEHNN OTPE3KOB CEKYIINX, O KBaapaTe KacaTeIbHOM.

[Top30BaTHCSA BEKTOpaMH, IOHUMATh WX TEOMETPUUSCKUN U (PU3UYECCKUN CMBICT, PUMEHSATh WX B PEIICHUH T€OMETPUUYCCKUX H
dbusnueckux 3aaa4. [IpuMeHsTh CKaIpHOE MPOU3BENCHUE BEKTOPOB ISl HAXOXKICHUS ITTUH U YTJIOB.

[Tonb30BaTHCS METOIOM KOOPJIMHAT HA TJIOCKOCTH, TPUMEHSTH €r0 B PEIICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a]1ay.

BraneTs MOHATHSAMYU TPaBUILHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPYXXKHOCTH, JITMHBI TyTH OKPY>KHOCTH W PagdaHHON Mephl yria,
YMETh BBIYHUCIIATH IIOMIAIb KpyTa U ero yacTel. [I[puMeHsITh oJTydeHHBIE YMEHHS B IPAKTUYCCKUX 3aavax.

Haxonuth ocu (Wiiv IEHTPBI) CAMMETPUH QUTYD, MPUMEHSTH IBMXKCHHS TUIOCKOCTH B IPOCTEUIIINX CITydasiX.

[IpuMeHsTh MOMyYeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTH MAaTEMAaTUYECKHE MOJENU ISl 3a7a4 PEeaibHOW KU3HHU U MPOBOAUTH
COOTBETCTBYIOIINE BHIYUCIICHUS C MPUMEHEHHEM MOJ00US U TPUTOHOMETPUUECKUX (DYHKITNI (TTOIB3YSCh, T1I€ H

€00X0UMO, KaJIbKYJIITOPOM).
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7 KJIACC

HaunmenoBanue paznena |KosnmuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TemnI) Kypca 4acoB COZIEp)KaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHUS.
reoMeTpuuecKrue GUrypsl u reOMETPUIECKUE Pacno3HaBaTh H3y4eHHbIE TEOMETPUUECKUE (PUTYPHI,
ux cBoiictBa. MI3mMepenue OOBEKTBHI. onpeaesiTh UX B3aMMHOE PACIOJI0KEHHUE, BHITIOJIHATD
reOMETPUUYECKUX BEJIMYNH MHOTroyroJIbHUK, 4epTEK MO YCIOBUIO 3a/1a4U.
JoMaHasl. IIpoBoauTh NpoCTENHIINE MOCTPOCHHSI C TOMOILBIO IUPKYJIS

CMmexHbIE U
BEPTUKAJIbHBIE YTIIBI.
Pabora

C IPOCTEUIITUMHU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
1 YTJIOBBIX BEJIUYMH,
BBIYUCJICHHUE OTPE3KOB
U yTJIOB

1 JIMHEHKU.

N3MepaATH TUHEHHBIE U YTIIOBbIE BEITUYHNHBI TE€OMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenesiTh «Ha rias» pa3Mepbl pealbHbIX 00bEKTOB,
NMPOBOAUTH IPyOyIO OLICHKY UX Pa3MEpPOB.

Pemartsb 3a1aun Ha BBIYUCIICHUE JUTMH OTPE3KOB U BEJIMUUH
YIJIOB.

PemaTth 3a/1a4un Ha B3aMMHOE PACIIOJIOKECHUE
reOMETPUICCKHUX (DHUTYD.

IMpoBoauTH KIacCCUPUKAIIIO YTIOB, BBIYHCIATH
JIMHEWHBIC U YTJIOBBIC BEJIMUUHBI, IPOBOAUTH
HEO0OXOMMbIC JOKA3aTeIbHBIE PACCYKICHUS.
3HAKOMMTBCS ¢ UCTOPUEN PAa3BUTHS TEOMETPUH

TpeyroysbHUKU

22

IToHsiTEe O paBHBIX
TPEYroJbHUKAX U

Pacno3HaBaTh napel paBHbIX TPEYTOJbHUKOB Ha TOTOBBIX
yeprexkax (C yKkazaHuEM MPHU3HAKOB).
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MIEPBUYHbIC
IIPEICTaBIICHUS

O paBHBIX GUTypax.
Tpu npusHaka
PaBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeIHAHBI
PSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
ITPOBEAEHHON

K TUIIOTEHY3E.
PaBHoOe1peHHBIC 1
PAaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
IIpu3Haky u CBOKICTBA
PaBHOOEIPEHHOTO
TPEYTOJbHUKA.
Hepasencrtsa

B T€OMETPHUH.
IIpssMOyTOnIBHBIN
TPEYTOJBHHUK C YTJIOM

B 30°

BoiBoAUTH ceACTBUS (PABEHCTB COOTBETCTBYIOIINX
AJIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@®opMyIHPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJMaHbl TPEYTOJIbHUKA; CEPEAUHHOTO MEPIICHANKYIISIpa
OTpE3Ka; MepuMeTpa TPEyrolbHUKA.

@®opMyIMPOBaTh CBOWCTBA U IPU3HAKH PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouTsb 4epTeku, pemaTh 3aJa4M C [IOMOIIbIO
HAXOKJCHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH TPU3HAKH PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB B 33/1ayax.

Hcnoan3oBath LU(PPOBBIE pECypChl 1JIA MCCAEA0BAHUS
CBOMCTB U3y4aeMbIX QUryp.

3HAKOMUTBHCS ¢ HCTOPHUEN PA3BUTHSA T€OMETPUN
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[lapannenbHble IPSMBIE,
CyMMa YIJIOB TPEYTOJIbHUKA

14

[TapannenbHbIE
IpsIMBIE, UX CBOKCTBA.
Hakpect nexatue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE

IIPU MepEeCceYECHU N
napasuiesIbHbIX
NPSIMBIX CEKYLIEH).
[Ipu3nak
NapaJyIeIbHOCTH
NPSIMBIX Yepe3
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJJHON
MPSIMOU 10 BTOPOU
MIPSMOH.

CymMmma yrioB
TPEYTOJIbHUKA.
Buemnue yribl
TPEYroJIbHUKA

®opMyJIHPOBATH NOHATHE [TAPATUICIIBHBIX IPSIMBIX,
HAXOJMTH IPAKTUYECKHUE IIPUMEDBI.

H3yuarth cBolicTBa yrioB, 00pa30BaHHBIX NPU NEPECCUECHUN
IapajuleNIbHBIX IPSAMBIX cekyie. IlpoBoautb
A0KA3aTeJIbCTBA [TaPAJUIEIIBHOCTH IBYX IPSIMBIX C TOMOIIBIO
YIJ10B, 00pa30BaHHBIX IPU NEPECEUEHUH ITUX MPSIMBIX
TPEThEU NPSIMOM.

BbeI4HCISATh CyMMY YIVIOB TPEYT'OJIBHUKA U MHOT'OYT'OJIbHUKA.
Haxoautp unciioBble 1 OyKBEHHbIE 3HAUEHUS YTIIOB

B TEOMETPUYECKHUX 3a/1a4axX C UCIOJIB30BAHUEM TEOPEM

O CYMME€ YIUIOB TPEYI'OJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

OKpy HOCTb U KPYT.
['eomeTprueckue
IIOCTPOCHUSA

14

OKpyX HOCTb, XOpJia
JAAMETP UX CBOMCTBA.
KacarenbHas

K OKPY>KHOCTH.
OKpy>KHOCTb,
BIIMCAHHAasA B yroJl.

D®opMyJIHPOBATH ONpeIeJICHUs: OKPYKHOCTH, XOP/IbI,
JIMaMEeTPa U KacaTelIbHOM K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBarhb, B TOM 4KCIIE HCHOJIB3YS UM pPOBHIE
pecypcehl: OKPYKHOCTb, BIMCAHHYIO B yTOJ; LHEHTP
OKPY’KHOCTH, BIMCAHHOU B yTOJI; PABEHCTBO OTPE3KOB
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[Tonstue o I'MT,
IPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEpPEIVHHBIN
NEPIEHINUKYJISP
KAaK FE€OMETPUYECKHE
MeCTa TOYEK.
OKpyXHOCTb,
ONMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyXHOCTB,
BIIMCAHHAS

B TPEYTOJIbHUK.
[Ipocrenmme
3a/1a4u

Ha IOCTPOEHHUE

KacaTeJIbHBIX.
HUcnoab3oBats metoxa ['MT miis nokazarenscTa TeopeM

0 IepeceyeHnH OMCCEKTPUC YTII0OB TPEYTOJbHUKA U
CEPEANHHBIX NIEPIICHANKYJIAPOB K CTOPOHAM TPEYrOJIbHUKA
¢ rtomoIbo ' MT.

OBiageBaTh NOHATHSIMH BIIMCAHHOM U ONMCAaHHOMN
OKPYKHOCTEU TPEYroJIbHUKA, HAXOAUTh LIEHTPHI ITUX
OKPY’KHOCTEM.

Pemiats OCHOBHBIE 3a1a4M HA MOCTPOCHHUE: YTIJIa, PABHOIO
JaHHOMY; CEpEIMHHOIO NEPNEHANKYIAPA JAHHOTO OTPE3Ka;
IIPSAMOU, ITPOXOJALIEH Yepes3 JaHHYIO TOUKY U
NEPHEHANKYJIAPHON TaHHOM NMPSAMOM; OMCCEKTPHUCHI JTAHHOTO
yIJIa; TPEYrOJIbHUKOB

I10 PA3JIMYHBIM DJIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHEH PA3BUTHSA T€OMETPUN

[ToBTOpEeHue, 000061IeHIE 4 [ToBTOpEHUE U Pemarts 3a1a4um Ha MOBTOPEHUE, UITIOCTPUPYIOIINE CBI3U
3HaAHUHT 00001IIeHNE OCHOBHBIX | MEXKIY PAa3IMYHBIMHU YaCcTSIMH Kypca
MOHSTUN U METOJ0B
Kypca / Kjiacca
OBILEE KOJIMYECTBO 68
UACOB IIO ITPOI'PAMME
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8 KJIACC

Hanmenosanme paznena | Kommuectso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnl) Kypca 4acoB COZIEp)KaHUE

UeThIpEXYTOIBHUKN 12 [Tapannenorpamm, ero | U3o00paxkarb U HAXOAMTH HA YEPTEKAX
IIPU3HAKU U CBOWCTBA. | YETHIPEXYTOJIBHUKU PA3HBIX BUJIOB U UX JIEMEHTHI.
YacTHble cnyyan DopMyJTHPOBATH ONIPEAEJICHHS: TapalIeIOrpaMma,
[apajuIeIorpaMMoOB IpsIMOYTOJIbHUKA, poM0a, KBajipaTa, Tpaneuuu, paBHOOOKOM
(IpsAAMOYTOJIbHHUK, Tpaneuuu, NpsAMOYTOJIbHOUN TpaIreluy.
poMO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BATh IIPH PELICHUH 32124
IIPU3HAKU U CBOWCTBA. | NPU3HAKU M CBOMCTBA: Mapajuieaorpamma,
Tpanenws. OpsIMOYTOJIbHUKA, poMOa, KBaJparta, Tpaneluu, paBHOOOKOH
PaBHOOOKas 1 TpaIeuny, NPsIMOYrOJIbHON TPAIELHH.
MIPSAMOYTOJIbHAS IIpuMeHSATH METO YABOCHHUS MEAUAHBI TPEYTOJIbHHKA.
Tpanenuu. Hcnonb3oBath 111 pOBBIE peCcypChl Il UCCIEI0BAaHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX QUryp.
MEUaHBI. 3HAKOMHMTBHCH ¢ HCTOPHEH Pa3BUTUSA T€OMETPUN
IenTpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBOAUTH NOCTPOEHUS C IIOMOIIBIO IUPKYJIS U JIUHEUKU

0 MPOTOPITHUOHATBHBIX
OTpe3Kax, MOJ00HBIC
TPEYTOJIbHUKH

TeopeMa

O TIPOTTOPIIMOHATEHBIX
OTpe3Kax.

Cpenusst TUHUS
TPEYTOJIbHHKA.

C ucnosib3oBaHue Teopemsl dasieca U TEOPEMBI

O MPOIMOPLUHOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONTOPLUMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10KA3aTEIBCTBO TOTO, YTO MEUAHBI
TPEYTrOJIbHUKA NIEPECEKAOTCS B OJTHOM TOUKE, U HAXOAMTh
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopuroHanbHbIE
OTPE3KH.

[enTp macc

B TPEYTOJIbHUKE.
ITomoOubIE
TpeyroiabHuKu. Tpu
IpU3HaKa noa00us
TPEYTOJIbHUKOB.
IIpumenenue
nmogoous

MIpU pPEIICHUU
MPAKTUYECKUX 3a7a4

CBSI3b C IICHTPOM MaccC, HAXOAUTh OTHOIIICHUE, B KOTOPOM
MEIMaHbI ICIATCS TOYKOU UX ITePeCeUcHUsI.

HaxoauTthb 11o100HbIE TPEYTOJLHUKHA HA TOTOBBIX YePTEKax
C YKa3aHHUEM COOTBETCTBYIOIIHMX MPU3HAKOB MOT00MS.
Pemath 3aa4u Ha 110,100HBIC TPEYTOJIBHUKH C TIOMOIIBIO
CaMOCTOSITEIILHOTO MTOCTPOCHHSI YSPTEIKEH M HAX 0K ICHHS
10/TOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTh 10KA3aTENBCTBA C UCIIOIB30BAHUEM
MPU3HAKOB MOJ00US.

Jloka3pIBaTh TPU IPHU3HAKA ITOJ00MS TPEYTOJLHUKOB.
IIpuMeHsITH MTOJTyYCHHBIC 3HAHUS TPU PEIICHUH
TCOMETPHUYCCKHX M MPAKTHICCKUX 3a]1ad.

3HAKOMHTBCS C HCTOPHEN Pa3BUTHS TEOMETPHH

[Inomans. HaxoxaeHue
TUIOMIAIEH TPEYTOJILHUKOB
U MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogo0HBIX hUTYP

14

CBoilicTBa IIomaaeu
F€OMETPUYECKUX
duryp.

dopMyIIsl

JUTS TIOIATH
TPEYTrOJIbHUKA,
napajsiesorpaMmma,
Tpaneuuu.
Brruncnenue
IUTOIIAIEN CIIOKHBIX

dburyp.

OsgJ1aieBaTh NePBUYHBIMU MPEACTABICHUAMH 00 0011eH
TEOPUH TIIOMAIU (Mephl), (POPMYITUPOBATH CBOWCTBA
TUTOIIA !, BBISICHATD WX HATJISIHBIA CMBICIT.

BoiBoauTh popMyIIbI IIIOMIAIN TApAIIIEIOrpaMmMa,
TPEYTOJIbHUKA, TPAeUU U3 POPMYJIIbI TUTOIIAIH
NpsSIMOYTOJIbHUKA (KBajpaTa).

BbIBOAUTH (OPMYITBI TIOMAAH BBITYKJIOTO
YeThIPEXYTOJIbHUKA Yepe3 AUaroHalu U yroj MeXAy HUMU.
HaxoauTs miomaan Guryp, n300pax€HHbIX Ha KIIETYaTOU
Oymare, HCIOJIb30BaTh pazOueHne GUrypsl Ha 4acTu U
J0CTpavBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
ITomaam mogo00HBIX
duryp.

3amaun

C TIPAKTUIECKUM
COJIep)KaHHUEM.
Pemenne 3amau

C IIOMOIIBIO METOIA
BCIIOMOTaTEJILHOM
ILJIOIA U

Pa36upaTth npuMepsbl UCTIIOJI30BaHMS BCTIOMOTaTEIbHON
TUTOMIAAM JIJISL PEIICHUS TeOMETPHUSCKHX 3a/1ay.
HaxoauTtsb muiomaay nogo0HbIX QUryp.

BbI4ncJasTh MIONIAAA Pa3TUYHBIX MHOTOYTOJIBHBIX (QUTYD.

PemaTh 3aqa4u Ha TUIONIA/Ib C TPAKTHYSCKAM
COJIepKAHHEM

Teopema Iludaropa u
Hayayia TPUTOHOMETPUH

10

Teopema ITudaropa, u
€€ NPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKUIHNA OCTPOTo
yTrJia IpsIMOYTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHS

B MIPSIMOYTOJIbHOM
TPEYTOJbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXI€CTBO

Joxka3biBaTh TeopeMy [Iudaropa, ncmoap3oBarsb €

B IPAKTUYECKUX BBIYUCIICHUSX.

DopMyJIMPOBATh OINPEIEIECHNS TPUTOHOMETPUIECKUX
(GYHKIMI OCTPOTO yriia, HPOBePATH X KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLIEHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOILIEHUS MEKIY CTOPOHAMH B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yruiamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GopMyJIbl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO ISl HAXOXKICHUS
COOTHOIIEHUH MEXAY TPUTOHOMETPHUUECKUMH (DYHKLIHUAMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHSATh TOTyYeHHbIE 3HAHUS U YMEHUS ITPU PELIEHUU
IPaKTUYECKUX 3a]a4.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS TE€OMETPHUH
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YTl B OKPY’KHOCTH.
BrnincanHuble U ONMCAHHBIE
YETHIPEX YT OJIbHUKHU.
KacarenpHbie

K OKpykHOCTH. Kacanue
OKPY)KHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIC YTJIbI,
YIOJI MEXIY
KacaTeJIbHON 1
XOPHOM.

Yribl Mexay
XOpAaMu U
CEKYIIUMHU.
Bnucannsie u
OIMCAHHBIC
YEeThIPEX YT OJIHUKY,
WX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEICHUU
F€OMETPUYECKUX
3aj1a4.

BzaumHoe
PacMoJIOKEHUE JBYX
OKPY>KHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

DopMyIMPOBATh OCHOBHBIE ONPEIETICHUS, CBI3AHHbBIE

C yIJlaMu B Kpyre (BIMCAHHBIN yroJ, HEHTPaJIbHbIA yroJl).
HaxoauTp BIHMCAaHHbBIE YIJIIbl, OMUPAIOIIMECS HA OAHY JYTY,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C MOMOIIbIO TU(POBBIX
PECYpPCOB, BIIMCAHHBIE U OIIMCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJIMTH UX CBOMCTBA U MPU3HAKHU.

Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKH [IPU PEILICHUN
3a1a4
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[ToBTOpEeHUE, 0600IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TIOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U
3HAHUHN OCHOBHBIX TIOHATUN U | MEXIY pPa3IMIHBIMHU YacTIMHU Kypca
METOJIOB KypcoB 7 1 8
KJIacCOB, 0000IIeHHE
3HaAHUH
OBIIEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME
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9 KJIACC

Haumenosanue paznena | Kommuectso OcHoBHOE OCHOBHBIE BHJIBI IEATEIBHOCTH 00YYarOIINXCS
(Templ) Kypca 4acoB coepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/IeJJeHUs] TPUTOHOMETPUUECKUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMHA TYIBIX U IPSIMBIX yTJIOB.
Penienue TpeyroibHUKOB ¢yukmii yrioos or 0° | BeIBOAMTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
10 180°. ®opmyiibl (c pagnycoM OIMCAHHOW OKPYKHOCTH).
NpPUBEEHHS. BoiBoauTh GopMyJibl 1Sl BHIYMCIEHUS II0IAAEH
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUTOHOMeTpuHM (dhopmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, HOopMyJIa TUIOMIAAN YETHIPEXYTOIbHUKA YePe3 €ro
TPEYTOJILHHUKOB. JMaroHaIu U yroia MEXAy HUMH).
IIpakTHYecKoe Pemiath TpeyroabHUKH.
IpUMEHEHNE PemaTh nmpakTuyeckue 3ajiauu, CBOIAIIMECS
JI0Ka3aHHBIX TEOPEM K HaXOKJECHUIO Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moaooms. 10 [TonsiTne OcBauBaTh NOHATHE MPEOOPA30OBAHUS TTOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB (QUTYP
COOTHOIIEHUS noaoous. pu npeodpa3oBaHUU OI00US.
B OKPYKHOCTH CoOTBETCTBEHHBIE Haxoauts npuMepsl o1001s1 B OKpY Karolen
AJIEMEHTHI IOJIOOHBIX | JEHCTBUTEIHLHOCTH.
dburyp. BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXY OTpE3KaMu
Teopema XOpJ, CEKYIIUX U KaCaTeIbHBIX C UCIOJIb30BaHUEM

0 MPOU3BEIICHUHN
OTPE3KOB XOP,
Teopema

BIIMCAHHBIX YIJIOB M MOJIO0OHBIX TPEYTOJIbHUKOB.
Pemats reomeTprdeckue 3aJ1a4u ¥ 3aa41 U3 PEATbHOU
YKU3HU C UCIOJIb30BAHUEM TTOI00HBIX TPEYTOJLHUKOB
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0 MPOU3BEICHUH
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PEIICHUU
FEOMETPUUECKUX
3aja4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOEHHUE BEKTOPA
Ha YHUCJIO.
dusnyecKkuii u
r€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUJTMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
IIPOU3BE/ICHUE
BEKTOPOB, €r0

Hcnosb30BaTh BEKTOPHI KaK HANPABJIEHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUUYECKUM (TTepeMENICHHE) U
dbu3nueckuit (cuiia) CMBICIIBI BEKTOPOB.

3HaTh omnpeneeHUus1 CyMMbI U pPa3HOCTH BEKTOPOB,
YMHOKE€HUS BEKTOpA HA YUCJI0, UCCJIeI0BATh
T€OMETPUYECKUN U (PU3UUECKUI CMBICIIBI TUX OTIEPAIIHA.
PemaTh reomeTpuyecKre 3a1a4n ¢ UCIOIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKaISIPHOE NPOU3BEICHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOWCTBA.

BoeruncasaTb CyMmMy, pa3HOCTb U CKaJISIPHOE ITPOU3BEICHUE
BEKTOPOB B KOOPAWHATAX.

IIpuMeHsSITH CKaIsipHOE TPOU3BEICHUE ISl HAXOXKICHUSA
JUIVH U YTJIOB
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MIPUMEHECHUE

JUTST HAX 02K JICHUSI
JUTMH U YTJIOB.
Pemenue 3amau

C IOMOIIIBIO BEKTOPOB.
[IpumeHeHne BEKTOpPOB
IUISL PELICHUS 3a0a4
busuku

JlexapTOBBI KOOPAMHATHI
Ha IUIOCKOCTH

JlexapToBbl
KOOPJIMHATHI TOUYEK
Ha MJIOCKOCTH.
YpaBHEHUE NPSIMOA.
YpaBHeHue
OKPYXHOCTH.
Koopannatsl Touek
nepecevyeHus
OKPYXXHOCTH U
IPSMOM.

Meton koopauHaT
IpU PEIICHUU
reOMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3aay

OcBauBaThb NOHATHE NIPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, I€KaPTOBBIX KOOPAUHAT TOUYKH.

BoIBOAMTH ypaBHEHHUE NPSIMOM U OKPYKHOCTU. BblieasiTh
IOJIHBIA KBAJIpaT JUIsl HAXOKICHMS LIEHTPA U panyca
OKPYKHOCTH 110 €€ YPABHEHHUIO.

Pemiath 3a1a4M Ha HaX0XKICHUE TOUEK NIEPECECUEHNUS
NPSAMBIX U OKPY’KHOCTEW C MOMOIIBIO METOAA KOOPIUHAT.
Hcnoan3oBaTh CBOWCTBA YIIIOBOTO KO3 GUIIMEHTA TTPSIMOI
IIPU PEIIEHUH 3314, JUIs ONIPEIEIICHUS] PACTIONOKEHUS
PSMOM.

IIpuMeHsATh KOOPANHATHI IIPU PEILIEHUN T€OMETPUUECKUX U
IPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MaTEMATUYECKUX
MOJIEJIeN pealIbHBIX 33/1a4 («METOJ KOOPJIUHATY).
IHonb30BaThest U151 MIOCTPOEHUS U UCCIEAOBAHNN
1IU(POBBIMH pecypcamu.

3HAKOMHMTBHCH ¢ HCTOPHUEHN Pa3BUTUSA TEOMETPUU
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[IpaBuiIbHBIE
MHOTOYTOJIbHUKH.
J[1MHa OKPY>KHOCTH U
IJIOIIAJb Kpyra.
Brruncienue miomnaaei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmao n. Jlnuna
OKPYHOCTH, TyTH
OKPYXHOCTH.
Panuannas mepa
yTiia.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

@DopMyJTHPOBATH ONPEICICHUE TPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTb UX AJIEMEHTHI.
IHob30BaThCS MOHATHEM JJIMHBI OKPY’KHOCTH, BBEJEHHBIM
C TOMOIIBIO MPABWJILHBIX MHOTOYTOJIbHUKOB, ONIPeesiTh
YUCJIO T, IJIMHY IyTH U paiMaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexoa OT paIuaHHON MEPHI yria

K IPalyCHOM ¥ HA00OPOT.

OnpeneasiTh MWIOMAIb KpyTa.

BoiBoauths ¢gopMyJibl (B rpagyCHOM U pauaHHON Mepe)
JUISL JJIMH TyT, TUIOMAJEd CEKTOPOB U CETMEHTOB.
Boruucasth miomaau GUryp, BKIIOUYAOIIUX SJIEMEHTbI
OKPY>KHOCTH (KpyTa).

Haxoauthb muiomaau B 3a1a4ax peajibHOM KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsaTue o nBMKEHUN
TIOCKOCTH.
[TapannensHbIi
MIEPEHOC, TTOBOPOT
[Ipumenenue

IIpY PELICHUH 3a/1a4

Pa30upaTs npuMepsbl, WIUTIOCTPUPYIOLINE TOHATHS
JNBHKCHUSL.

DopMyJTHPOBATH ONIPEIEICHUS MapaJIENBHOTO IIEPEHOCA,
II0BOPOTAa U OCEBOM CUMMETpHUU. BBIBOAUTH UX CBOMCTBA,
HAXOIUTH HENOJABUKHBIE TOUKHU.

HaxoauTh EHTPHI M OCH CUMMETPUI NpocTeHuX Guryp.
IIpumeHsITh napajuielIbHbIN IEPEHOC U CUMMETPHUIO TTPU
pEelIeHUN reOMEeTPUUECKUX 3a/1a4 (pa30oupath MpUMEPHI).
Hcnonb30BaTh I TOCTPOCHUS U UCCIEN0BAHNN
1u(POBBIE PECypChl

[ToBTOpEeHue, 00001ICHUE,
CHCTEMAaTH3aIis 3HaHUI

[ToBTOpEeHue
OCHOBHBIX ITOHATHN U

OnepupoBath NOHATUSAIMU: (DUTYpa, TOUKA, IPsIMAs, YToJ,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PAaBHOCTOPOHHUI
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METO/I0B KypcoB 7—9
KJIacCOB, 000011IcHNE
Y CUCTEMAaTU3aLHs
3HAHUU.
[Ipocrerimme
F€OMETPUYECKUE
burypsl u ux
cBoiicTBa. U3mepenue
F€OMETPUYECKHUX
BEJINYUH.
TpeyroJbHUKH.
[TapamensHble 1
MIEPIICHIUKYJISIPHbBIC
IIPSIMBIE.
OKpy»XHOCTb U KPYT.
['eomerpuueckue
MOCTPOCHUS. YTJIbI
B OKPY>KHOCTH.
Brninucanueie n
OIMCAHHBIE
OKPYHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimast u
OKPYXHOCTb.
YeTbIpEXYTrOIbHUKMY.
Brincanusie

TPEYTOJIBbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIMAHA,
OMCCeKTpuca U BbICOTA TPEYTOJIbHUKA, TAPAIIIEIOrpaMM,
poMO, IpSAMOYTOJILHUK, KBaJIpaT, Tpareuus; OKpy>KHOCTb,
KacaTeJbHast, paBEHCTBO U 1o00ue Guryp,
TPEYTOJIbHUKOB; NApAJJIEIIbHOCTD U IEPIEHANKYIIPHOCTD
IPSAMBIX, YTOJI MEXKIY MPSAMBIMH, CAMMETPHUS OTHOCUTEIIBHO
TOYKH U MPSMOW; JNINHA, PACCTOSHUE, BEJIUYMHA YTJIa,
IJI0IA b, [IEPUMETP.

Hcnoab3oBath (popMyJibl: nepuMeTpa U IIIOMIAIN
MHOI'OYTI'OJIBHUKOB, JUIMHBI OKPY>KHOCTH Y IUIOLIAAU KPyTa,
00BbEMa MPSAMOYTOJIBHOTO MapalieIenueaa.
OnepupoBaTh NOHATHAMM: NIPSIMOYTOJIbHAS CUCTEMA
KOOPAUHAT, BEKTOP; MCIOJb30BATh 3TH ITOHATHS IS
IIPEACTABIICHUSI TAHHBIX U PEIICHUS 3a]1a4, B TOM YHCIIE

U3 APYTruX Y4eOHbIX IPEIMETOB.

Pemath 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUH,
WJUTFOCTPALIMAIO CBA3EH MEXKIy Pa3JIMYHBIMU YacCTAMU Kypca.
Bei0upaTrb MeTOa IS peLICHNs 3a1a4H.

PemiaTe 3a1a4M 13 MOBCEAHEBHOMW KU3HU
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Y OTNMCAHHbBIC
YETHIPEXYTOJIbHUKHU.
Teopema [Iudaropa n
Hayvayia
TPUTOHOMETPHUH.
Pemenue oOmux
TPEYTOJIBLHUKOB.
[IpaBusnbHbIE
MHOT'OYTOJIbHUKHU.
[IpeobpazoBanms
MJIOCKOCTH.
JIBmwxenus. [lomoGue.
Cummerpusi.
[Lnomane.
Beruncnenne
rontaaei. I momaan
OTI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

Bekrops!

Ha TJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

68
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