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PABOYAS ITPOT'PAMMA

yueoHOro nmpeamera «I'eomeTpus»

U1 oOyyarommxcst 7-9 KiaccoB



MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHHWM W B3aMMHOE pACIOJIOKEHUE, ONMPAECTCS HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3ydYeHUs reOMETpUH Ha ypPOBHE OCHOBHOIO
o011ero o0pa3oBaHus 3aKIIOYAETCS] B TOM, YTO OOYYaIOLIUICS YUUTCS IPOBOJAUTH
JIOKa3aTeJIbHBIE PACCYKJICHUS, CTPOUTD JIOTHYECKUE YMO3aKJIIOUCHHUsI, JOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCykKJIe€Huss «OT TMPOTHBHOIO», OTJIMYaThb CBOMCTBA OT MPHU3HAKOB,
dbopMynpoBaTh 0OpaTHBIC YTBEPIKICHUSI.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUHU SBISETCS HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTA NPHU PEIICHUM KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss JOHKEH HayYUThCS
ONPEJEIUTh F€OMETPUUYECKYIO (DUTypy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEXK WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUHU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYaroIMHCA YUYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBAThH aJIEKBaTHOCTb ITOJYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JIPYTUMH yueOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI T€OMETPUIECKUX (DUTYP
U TIOHSTHUH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBbIX YMEHHUA B (PU3HUKE U
TEXHUKEe. OTH CBA3M HauOosiee SpPKO BUAHBI B TeMax «BekTopei»,
«Tpuronomerpuyeckue cootHoumeHus», «Meron koopauHat» u «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEAYIOLUIME OCHOBHBIE DPa3eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M uX cBoWcTBay, «M3MmepeHue
F€OMETPUYECKUX  BEIMYUH», «J[eKapTOBBl KOOpAMHATBI HAa  IUIOCKOCTHY,
«Bektops», «JIBmkenus maockocTmy, «IIpeodpasoBanus mog00us».

Ha uzyuenue yueGHOro Kypca «I'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHsTusa reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukaneHele U CMexHbIE yriabel. buccekrpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBIO LHUPKYJIS MU JIMHEWKU. TpeyrojbHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOEpEeHHBIN U  PAaBHOCTOPOHHMI  TpeyrojdpbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPAMBIX. CymMMa yTiIOB TPEYTOJIbHHKA.
Breninue yribsl TpeyrojibHUKA.

[IpssMOyTOJNIBHBIA ~ TPEYroabHUK. (CBONWCTBO MEIHWAHBI IPAMOYTOJBHOIO
TPEYTOJbHHKA, TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [ [pAMOYTOJIBHBIN TPEYTroJbHUK € yIriioM B 30°.

HepaBeHcTBa B reoOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJbllieM yriie U OOJbLIEH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima W CEepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMou. KacaTenbHas u cexkymas K OKpYy>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPYKHOCTH

TPEYTOJIbHUKA.
8 KUIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
Clly4au TapajijieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
[IpsimoyTronbHas Tpanenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cummerpusa. Teopema Daineca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.

[Togobue TtpeyronbHUKOB, Ko3pdunueHnt mnomodbus. I[lpuzHaku momoOus
TpeyroJbHUKOB. [IpruMeHenne noqooust mpy peleHny NPakTUYEeCKUX 3a/1ay.



CpoiicTBa momaaei reomerpuyeckux ¢uryp. Dopmynsl i IUIOMIATU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IUIoMmaaAen
noI0OHBIX (uUryp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
MPAKTHYECKHX 3ajad.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO YyIJla HpPsIMOYTOJBHOIO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUroHOMETpHUecKHe (YHKIUH
yrioB B 30, 45 u 60°.

BrncanHble W LEHTpaTbHBIE YIIIBI, YTOJd MEXKIY KacaTelIbHOM M XOPJIOM.
Yrael  MEXOy —XOpJaMH W CeKyIIMMH. BrnucaHHble W ONUCAHHbBIE
4eThIPEXYTOJbHUKUA. B3aumHOe pacnojokeHue AByX OKpyxHocTed. Kacanue

OKpy>xHOcTel. O01Me KacaTreiabHble K ABYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyronbHHKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [Togodue cCOOTBETCTBEHHBIX JIIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyJdb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIlPaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpaluy HaJ BEKTOpaMmH. Pa3nokeHue BEKTOpa IO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTHU
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPSAMBIX. METOI KOOPIAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa OKpyxkHOCTHU. ['pamycHas u
paauaHHasi Mepa yria, BBIYUCIEHUE IIMH IyTr OKpykHocTeil. Ilmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUTYp (dJIeMEHTapHbIE
npeactasienus). [lapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«I"eomeTpusD» XapaKTEpHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEACTBUN MJII OKpPY’XKaloIIeH Cpeabl, OCO3HAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble JJornueckue aAeicTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTAaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpUHUMATH, (OPMYIHpPOBaTH UM  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTpUIATENIbHbIC, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JIeNnaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh aAPTyMEHTAIUIO, TPHUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoJIee TOMXOMANUNA C yIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIO0BATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMynIupOBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPoOIeEMy,
CaMOCTOSITENIbHO YCTaHABIMBATH HWCKOMOE U JaHHOE, (OpPMHUPOBATH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIM
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI MO pe3yJbTaTam
NPOBEAEHHOIO HAOIIOACHMSI, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTAThH
MPEOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENIEM UIIH CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHS MO XOAY pPELICHHS
3aJa4l, KOMMEHTHUPOBATh MOTYyYEHHBINA PE3yIIbTaT;

B X07ie 00CYK/IeHHUs 3a]]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, pelIaeMoil 3ajaun, BbICKa3bIBaTh UJIEU, HAIEJICHHBIE HA MOMCK
pELICHUs, COIOCTABIATh CBOM CYXKICHUS C CYXKICHUSAMH JpYyruX
YYaCTHUKOB JMaliora, OOHApyKUBAaTh Pa3IMyue M CXOJCTBO IMO3ULIMUH, B
KOpPEKTHOM opme PopMyTHUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pPE3yJbTaTbl  PEIICHUs 3aJa4H, IKCIIEPUMEHTA,
UCCIIEJOBaHMsI, IPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh ()OpMaT BBICTYILIICHUS
C Y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHAUBHTY JIbHOM
paboTHI TIPH PEIICHNN YUYEOHBIX MaTEMAaTHIECKHX 3a]1aY;

IPUHUMATH L€Ib COBMECTHOM JEATENBbHOCTH, MJIAHHUPOBATh OPraHU3ALIMIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHUE), BHIIOJIHATH CBOIO YacTh pabOTHI
U KOOPAMHHMPOBATh CBOMU JIEHCTBUS C JAPYTMMU WIEHAMHU KOMAaHJBbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJIaga B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BIIAJETh CITOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIPoIlecca M pe3yibTara
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33a/1a4H,
BHOCHTh KOPPEKTHBBLI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HAWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA IEIATEIBHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHXKCHHS 1IeJH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOydenuss B 7 kJjacce OOyYarolIMiiCsi MOJIYYUT CIIECAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Pacrio3naBaTh UW3y4yeHHBIE TE€OMETpUYECKHE (UTypbI, OMNpEneisTh UuX
B3aMMHOE pACIOJIOKEHUE, H300paxaTh TeoMeTpuueckue (GUrypbl, BBITIOIHATH
YEpPTEKHU MO YCIOBHUIO 3adauu. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemiats 3a1a4n Ha BEIYMCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henatb rpyOyr0 OIEHKY JIMHEMHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OO0BEKTOB. Paznuyarh pa3Mmepbl 3TUX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonmp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MHCIIOIb30BaTh
MIPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOILHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKIECHUS C MCIOJIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonmp30BaThCA MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUY I'€OMETPUUECKUX 3a]1a4.

Onpenensate napawiedbHOCTh MPSAMbBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMM cekymas. OnpeaensaTs napauieIbHOCTh IPSMBIX C OMOIIBIO PABEHCTBA
PACcCTOSIHAN OT TOUYEK OJHOM IPSMOU 0 TOUEK APYTOU MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIUMUCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHMUS
YIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJB30BAHUEM CYMMBI YTJIOB
TPEYTOJbHUKOB M MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX MPSAMBIX CEeKylled. Pemare mpakTtuueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Bianerp NOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OIPEIEIAThH
OMCCEKTPUCY yIJIa U CEPEAUHHBIN NEPIEHIUKYJISP K OTPE3KY KaK r€OMETPUYECKHE
MeCTa TOYEK.

®opMyIUpPOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOWCTBA IIPU
peLIeHNH 3a1a4.

Brnagete moHSATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelbHOU K OKPY’KHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIEHINKYJIIPHOCTHA KAaCaTeJIbHOU U paguyca, IPOBEAEHHOTO K TOYKE KACaHHUS.



[Tonb30BaThCSA MPOCTEUIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMM, TTIOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIMTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYJIS U
JIMHENKHU.

K xkoniy oOyuenus B 8 kiacce oOydarOnIMiics TOJNYYHUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TMEPECEUCHMs] MEIHWaH TPEyrojibHUKa (LEHTpa
Macc) B peIlIeHUH 3a/1ay.

BnaneTs noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluu, PUMEHSTh
X CBOMCTBA NPHU pPEHICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dajieca 1 TEOPEMON O IPOMOPLHMOHAIBHBIX OTPE3KAX, IPUMEHITh UX JUJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTOIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoi [ludaropa npns pemeHuss TE€OMETPUYECKUX H
IpakTUYecKux 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHUYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JITUHBI.

Brnagete DOHATHSMU CHUHYCa, KOCHMHYCa M TaHI€HCa OCTpOro yria
IPSIMOYTOJIBHOTO TPeyrojbHUKA. 11051b30BaThCsl STUMU MOHSTHSMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYTroJbHUKA U IUIOLIaaN
MHOTOYTOJBHBIX  Guryp (MONB3ysiCh, TI€ HEOOXOJUMO, KAJIbKYJISATOPOM).
[IpuMeHsTh MOoyYeHHbIE YMEHUS B IPAKTUYECKHUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yTIia, HMCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTJaX, yIrjlax MeXay XopAaMmH (CEeKYIUMU) U yIiie MEeXKIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSATh CBOMCTBA
ONMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MoJlydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEJIN JIJIS 3a/1a4 PEAJIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOINE BBIYMCICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TMOJMYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (QYHKIUU OCTPBIX YIJOB, HAXOAWUTh C HX
NOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYTrONbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJIATOPA) JJIUHbI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHUH.

[Tonb3oBatbes hopmynaamMu MPUBEACHHUS U OCHOBHBIM TPHUTOHOMETPHUECKUM
TOXJIECTBOM JUI HAXOXJICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB JUIsl HAXOKJIEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOAO0HBIX Guryp. [lonbp3oBarbest cBOWCTBaMU 110100MS TPOU3BOJIBHBIX
buryp, yMeTb BBIUKCIATH MJWHBI W HAXOAUTh YIJIbI y MOAOOHBIX QUryp.
[IpumeHsATh cBoOWCTBa MOJO0OMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IpUMEpPHI OJOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEACHUN
OTPE3KOB CEKyIIMX, O KBaIpaTe KacaTeJabHOM.

[Tonb30BaTbCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA U (PU3HUYECKHI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHUS IJIUH U YTJIOB.

[Tonb30BaTbCd METONOM KOOPAMHAT Ha IUIOCKOCTH, IIPUMEHATH €ro B
PEIICHUH T€OMETPUUECKUX U MPAKTUYECKHUX 3a]1ay.

Bnanets MNOHATUSIMH NMPABUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyT'M OKPY’KHOCTH W PaJWaHHON MEphl yIia, YMETh BBIUMCIATH ILIOIIAJb
KpyTa U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JBHKCHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IpuMeHsATh MONydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM IMOA00US U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, THE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounuecTBo yacos
HaumeHoBanue Ipax UIeKTPOHHbIE CIoco0 OLEeHKH
Ne (uudposrbie) CHHCOK UTOTOBBIX IVIAHMPYEMbIX
pa3acjioB U TEM KonTpoa | Tuuec HMTOrOBBIX
n/n Bcero oGpa3oBaTejbHbIe pe3yJIbTATOB C YKa3aHHeM 3TANoB
nporpamMmmbl b HbIE KHe IJIAHUPYEMBbIX
pecypcsl ux (popmupoBaHus
padoTbl pado pe3yJIbTaToB
ThI
Pacno3naBathk n3yueHHble
reoMeTpHIecKue (PUTypHI, ONPEALIIATh
UX B3aHMMHOE PacIoJIOkKEHHE, CamocrosiTenbHas
n300paxarb reOMETPUUECKHE pabora,
[Ipocreitmue (Urypbl, BBIMOIHATH YEPTEKH 110 IpOBEpOYHAs
r€OMETPUYECKHUE yCIOBHIO 3a1a4u. 3mepAaTh pabora,
1 burypsl u ux 14 bubnuorexa [JOK JIMHEHHBIC U YIJIOBBIC BEJIUYHHBI. MaTeMaTU4ECKUI
cBoiicTBa. U3Mepenne https://m.edsoo.ru/7f415e2e | PemraTth 3aa4i Ha BEIUUCIIEHHE JINH JIUKTAHT,
F€OMETPUYECKUX OTPE3KOB U BEIIMYUH YIJIOB. [lenarb | TEpMUHOIOTUYECK
BEJINYUH rpyOyI0 OIIEHKY JTMHEMHBIX U YTJIOBbIX WW TUKTAHT,
BEJIMYUH IIPEIMETOB B peaabHOI 3a4eT, YCTHBIN
JKU3HH, pa3MEPOB MIPUPOIHBIX OTBET
00BeKTOB. Pa3znnyare pa3mepsl 3TUX
00BEKTOB MO MOPSAJIKY BEIUYUHBIL.
CTpouTh 4epTeKH K FT€OMETPUUECKUM KoHnTponbHas
3amaydaM. [Tosb30BaTeCA MpU3HAKAMHU pabora,
paBEHCTBA TPEYTOJIbHUKOB, CaMOCTOSATEIIbHA
WCIIOJb30BATh NPU3HAKN U CBOMCTBA pabora,
2 TpeyrosHIKH ) 1 i ]—):I/I6J'II/IOTeKa [HOK PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH IIPOBEPOYHAs
ttps://m.edsoo.ru/7f415e2e pemienuu 3anad. [IpoBoauts pabora,
JIOTUYECKUE PACCYKICHHUS C MaTeMaTU4eCKUI
HCIIOJIb30BAHUEM I€OMETPUUECKUX JUKTAHT,
teopeM. [1oap30BaThCs MpU3HAKAMU | TEPMHUHOJIOTHYECK
pPaBEHCTBA MPSAMOYTOJIbHBIX W TUKTAHT,



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

TPEYTrOJIbHUKOB, CBOMCTBOM MEINAHBI,
IPOBENEHHON K TUIIOTEHY3€
MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B
pPELICHUU T€OMETPUUECKUX 3a1a4.

3a4eT, YCTHBIN
OTBET

[TapatenpHbIE
npsMble, CyMMa yTjioB
TpeyrojabHuKa

14

bubmuoreka [JOK

https://m.edsoo.ru/7f415e2e

Ornpenenars napamuieIbHOCTh MPSMBIX
C TIOMOIIIBIO YTJIOB, KOTOpPbIE 00pazyeT
¢ HUMHU cekyutas. OnpenensiTh
MapaJuIEIbHOCTh IPSIMBIX C TOMOIIBIO
PaBEHCTBA PACCTOSIHUIA OT TOYEK
OJHOM IPSAMOM 10 TOUYEK APYroun
npsAMoH. Pemars 3a1aum Ha KJI€eT4aTON
oymare. [IpoBoAUTH BBIYHMCIICHUS U
HAXOJIUTh YUCJIOBbIC U OYKBEHHBIE
3HAUYEHMS YIJIOB B TEOMETPUUECKUX
3a7a4ax ¢ UCHOJIb30BAHUEM CYyMMBbI
YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB,
00pa30oBaHHBIX MPHU MEPECECUCHUN
JIBYX TapajuiebHbIX NPSIMbIX
ceKylel. Pemare npaktuueckue
3a71a4M Ha HAXO0KJICHUE YTJIOB.
Brnaners noHsATHEM T€OMETPUUECKOTO
MECTa TOYEK. Y METh ONPEIEIIATh
OMCCEeKTPUCY yTia U CepeIMHHBIN
MEePIEHANKYJIISIP K OTPE3KY KaK
reOMETPUYECKUE MECTA TOYEK.

KonTponbnHas
pabora,
CaMOCTOSITeNbHAs
pabora,
IpOBEpPOYHas
pabora,
MaTeMaTHUYeCKUN
JTUKTaHT,
TEPMUHOJIOTUYECK
W TUKTAHT,
3a4eT, YCTHBIN
OTBET

OKpy)HOCTb U KPYT.
I'eomeTpuueckue
MIOCTPOEHUS

14

bu6mmoreka [JOK

https://m.edsoo.ru/7f415e2e

DopMyJIHPOBATH OMIPEACIICHUS
OKPYKHOCTH U Kpyra, XOpAbl U
JIMaMeTpa OKPY>KHOCTH, MOJIb30BATHCS
HX CBOWCTBAMH. Y METh NNPUMEHSATH
3TH CBOMCTBA MPH PEIICHUH 3a]1a4.
Bnagets noHsATHEM ONKMCAaHHON OKOJIO
TpPEyroJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ neHTp. [losp3oBarbes

Kontponbhas
pa0ora,
CaMOCTOSITeNbHAs
pa0ora,
MIPOBEpPOYHAas
pa0ora,
MaTeMaTHYECKUI
JUKTaHT,



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

(akTamu 0 TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA [IEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO
CepeIMHHbIE NTEPIEHINKYIISPHI K
CTOpPOHAM TPEYTOJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.
BnaneTs nmoHATHeM KacaTeabHOU K
OKPY’KHOCTH, MIOJIb30BaThCsl TEOPEMOI
0 MEPNEHUKYIISIPHOCTH KacaTeIbHON
U painyca, IpOBEIEHHOIO K TOUKE
kacanus. [losp3oBarbCs
POCTEUILIMMU F€OMETPUUECKUMU
HEpPAaBEHCTBAMM, TIOHUMATh UX
MPAKTUYECKUN cMBbICH. [[poBOIUTE
OCHOBHBIE T€OMETPUYECKHUE
MIOCTPOEHHUS C TOMOILBIO LIUPKYJIS U
JIMHEWKH.

TEPMHUHOJIOTUYECK
Wil TUKTAHT,
3a4eT, YCTHBIN
OTBET

5

IToBTOpEHME,
0000111eHIE 3HAHUN

bubmuoreka [JOK
https://m.edsoo.ru/7f415e2e

KoHnTponbHas
paborta

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/7f415e2e

8 KUIACC

KoaundecTBO 9acoB

DJIEeKTPOHHBIE
HanmMmeHnoBanue Mpaxk CII0CO0 OIIEHKH
Ne (uudposbie) CIIMCOK HTOTOBBIX ILIAHUPYEMbIX
pa3icjioB 1 TEM Kontpoa | Tnuec MTOTOBBIX
n/n Bcero o0pa3oBaTe/bHbIE pe3yJbTaTOB ¢ YKa3aHUEM 3TaIoB
NnporpaMmMbI b Hble KHe IUVIAHUPYEMBIX
pecypchl ux (popmupoBanus
padoThI pado pe3yJbTaToB
ThI
Kontponbnas
pabora,
CaMOCTOSITENIbHAs
pabora,
Pacrnio3HaBaTh OCHOBHBIEC BUIBI IPOBEpPOYHAs
" bubmmoreka [JOK YETBIPEXYTOJIbHUKOB, UX 3JIEMEHThI abota
1 YeThIpEXyroabHUKH 12 1 : 1 pexy S ’ P S
https://m.edsoo.ru/7f417e18 MOJIb30BAThCA UX CBOMCTBAMM IIPU MaTeMaTUYECKUI
pEIIeHNU T€OMETPUUYECKUX 3a/1a4 JTVKTaHT,
TEPMUHOJIOTHYEC-
KU OUKTAHT,
3a4eT, YCTHBIN
OTBET
[IpuMeHATH CBOMCTBA TOUKHU
nepeceyeHust MeMaH TPEYrojdbHUKa KonTponpHas
(TeHTpa Macc) B perieHuu 3a1ad. pabora,
Brnagets moHsTHEM CpeHEN JTMHUM | CAMOCTOSATEIbHAs
TPEYTOJIbHUKA U TParneIun abora
Teopema daseca u pey P ’ P ’
MPUMEHSITh UX CBOWCTBA MIPU pOBEpOYHAas
TeopemMa o
bubnmoreka [JOK pEIICHNN TEOMETPUIECKUX 3a71a4. pabora,
2 MIPOINOPLIMOHANIBHBIX 15 1 . . .
https://m.edsoo.ru/7f417e18 | TIlonb3oBatbcst TeopeMoit Dareca u MaTeMaTU4eCKUI
OTpe3Kax, MOJ00HbIe .
TEOPEMOH O TPOTIOPIIMOHANBHEI X JTUKTaHT,
TPEYTOJIBHUKA
OTpe3Kax, MPUMEHSATh UX JUIs TEPMHUHOJIOTHYEeC-
peIIeH sl MPaKTHYECKUX 3aad . KW TUKTaHT,
[TpuMeHsITh PU3HAKU TTOI00US 3a4eT, YCTHBIN
TPEYTOJILHUKOB B PEIICHUH OTBET
reOMETPHUECKUX 3aj1au.
3 [Tnomans. 14 1 bubnuorexa [JOK Beraucasate (pa3nuaHbIMU KoHTposbHas



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

Haxoxnenue
Iomaaei
TPEYTOJIBLHUKOB U
MHOTOYTOJIBHBIX
¢uryp. Ilnomanu
MoA00HBIX puryp

https://m.edsoo.ru/7f417e18

crioco0aMu) IIOMIAAb TPEYTOIbHIKA
¥ IUIOLIAJIM MHOTOYTOJIBHBIX (UTYp
(moNB3ysCh, rae HE0OX0AUMO,
KaJbKyJsitopom). [Ipumenste
MOJIYUYCHHBIC YMCHUS B IIPAKTHUYCCKUX
3a/1a4ax.

pabora,
CaMOCTOSITeNIbHAs
pabora,
pOBEpOYHast
pabora,
MaTeMaTU4YeCKui
JTUKTaHT,
TEPMHHOJIOTHYeC-
KW OUKTAHT,
3a4eT, YCTHBIN

OTBET
[Tonb3oBatbes Teopemoii [Mudaropa KonTtponbpHas
JUISL pEILIEHUS TEOMETPUUECKHUX U pabora,
npakTH4eckux 3aaad. CTpouTh CaMOCTOSITeNIbHAs
MaTeMaTHYECKYI0 MOJIEIb B pabora,
Teopema Mndaropa 1 MPaKTHHECKHX 3aj1a4aXx, IpOBEpOYHas
HadaTa 10 bubnuotexa [JOK CaMOCTOSITEIIBHO JIEJIaTh YePTEK U pabora, §
pHFOHOMETpHI https://m.eds00.ru/7f417e18 | HaxOaUTh COOTBETCTBYIOLIUE IMHBL. | MaTeMaTHYECKHIA
Branets nmonsTHAME CHHYCA, JTUKTaHT,
KOCHHYCa U TaHT'€HCa OCTPOro yriia | TePMHHOJOTHYeC-
MPSIMOYTOJILHOTO TPEYTOJIBHUKA. KW TUKTaHT,
[Tonb30BaTbCs STUMH MOHATHSAMU JITIS 3a4yeT, YCTHBIN
peIIeHus] TPaKTUYECKUX 3a]1a4. OTBET
Brnagets MOHATHSIMH BIHCAHHOTO U KonTtponsHas
LIEHTPAIBHOTO yTJa, UCTIOIh30BaTh pabora,
VYTIbl B OKPY>KHOCTH. TEOPEMBI O BIMCAHHBIX yTJaX, yIIax | CaMOCTOSITeNbHas
Bnucanusie u MEXIy XOp/iaMu (CEKYITUMHU) U yTIIe pabora,
OMMCaHHBIE MEXy KacaTelbHOU 1 XOp10il mpu MIpOBEpOYHAs
YETBIPEXYTOJIbHUKH. 13 bubmmorexa [IOK pemlgmn FGOMCTpH‘-I@CKIff 33}132. ppa6IZ)Ta
https://m.edsoo.ru/7f417e18 T
KacarenbHbie k Brnagets moHsATHEM OMUCAHHOTO MaTeMaTHYECKUN
okpykHocTH. Kacanue YETHIPEXYTOJILHUK a TPUMEHSTh JTUKTaHT,
OKpY’KHOCTEH CBOMCTBA OMMCAHHOTO TEPMUHOJIOTHYEC-

YeThIPEXYTOJIbHUKA NPU PELICHUH
3aj1ay.

KM JUKTAHT,
3a4eT, YCTHBIN



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

OTBCT

6 IToBTOpEHME, 4 bubmuorexa [IOK KonTponbHas
00001IEHNE 3HAHNI https://m.edsoo.ru/7f417e18 paborta.
OBHIIEE KOJIMYECTBO 68
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9 KUIIACC

KoaudecTBo 4acoB

JIEeKTPOHHBIE
HaunmeHnoBanme Mpaxk CIocod OLeHKH
Ne (mudposeie) CHHCOK HTOrOBBIX ILIAHUPYEMBIX
pas3iejioB 1 TCM Kontpoa | Thuec MTOrOBbIX
n/n Bcero o0pa3oBaTe/bHbIE pe3yJbTaTOB ¢ YKa3aHUEM JTaIoB
NPOrpamMmbl b HblE KHe IUVIAHUPYEMbIX
pecypchbl ux (popmupoBanus
padoThI pado pe3yJbTaToB
ThI
Kontponbnas
pabora,
CaMOCTOSITENIbHAS
Hcnonb30BaTh TEOPEMBI CHHYCOB U paborta,
Tpuronomerpus. KOCHHYCOB JIJII HAXOKICHUS MIpOBEPOYHAs
1 Teopembl KOCHHYCOB U 16 1 bubmmoreka [JOK Pa3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA paborta,
cuHycoB. Pemenue https://m.edsoo.ru/7f41al2c («pelieHue TpeyroJbHUKOBY), MaTE€MaTU4eCKUI
TPEYTroJIbHUKOB NPUMEHSTDH UX MPU PEUICHUH JTUKTaHT,
reOMEeTPUYECKUX 3a/1a4. TEPMHUHOJIOTHYEC-
KU TUKTAHT,
3a4eT, yCTHBIN
OTBET
Bnagets nmonsTHAME TpeoOpa3oBaHUs
0JJ00Ms1, COOTBETCTBEHHBIX Kontponbnas
OKPYHOCTH 3JIEMEHTOB MOJA00HBIX pabora,
¢uryp. [lonb3oBarbcst CBONCTBAMU CaMOCTOSTENIbHAS
oA00M s TPOU3BOIBHBIX (HUT abora
[IpeobpazoBanue P uryp, P ’
YMETh BBIYMCIIATH IJTUHBI U HAXOAUTh MpOBEPOYHAas
no1o0usl.
) MeTPHYCCKIE 10 1 bubmuoreka [JOK yrIbl y ToAo0HbIX puryp. [IpuMeHaTs pabora,
p https://m.edsoo.ru/7f41al2c | cBoiicTBa MOI0OUS B MPAKTUIECKUX MaTeMaTH4YeCKUU
COOTHOUIEHUS B
3aayax. YMeTh MPUBOIUTH IPUMEPHI JTUKTaHT,
OKPY>KHOCTH
MoI0OHBIX (PUTYP B OKpYKAIOIIEM TEPMUHOJIOTHYEC-
mupe. [lonb3oBarbest TeopeMamu o KUH JUKTAHT,
IIPOU3BEIEHNN OTPE3KOB XOPJ, O 3a4eT, yCTHBIN
MIPOU3BEICHUN OTPE3KOB CEKYIIUX, O OTBET
KBaJ[paTe KacaTeJIbHOM.
3 BexTopsl 12 1 bubmuorexa [JOK [Tonp30BaThCs BEKTOpaMu, TOHUMATh Kontponbhas



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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UX TEOMETPUYECKUH U (PU3HYECKHIA

pabora,
CMBICJI, IPUMEHSTH UX B PELICHUH CaMOCTOSITEIIbHAS
TE€OMETPHUCCKUX U (PU3UUECKUX paborta,
3anad. [IpumensaTs ckasapHoe IIPOBEPOYHAs
IIPOU3BEICHNE BEKTOPOB AJIs paborta,
HaXO0XKJICHUs JJINH U YIJIOB. MaTeMaTHYECKUN
JUKTaHT,
TEPMHUHOJIOIHYEC-
KW TUKTAHT,
3a4€eT, YCTHBIN
OTBET
KonTponbhas
pabora,
CaMOCTOSITENIbHAS
pabora,
IIPOBEPOYHAs
pabora,
ITonb30BaTbCs METOIOM KOOPAUHAT .
JlexapToBbI MaTeMaTUYECKUI
KOODITHHATEL HA ) B.I/I6J'II/IOTeKa HOK Ha IUIOCKOCTH, MPUMEHSTH €0 B KTAHT,
ttps://m.edsoo.ru/7f41al2c pEIIEHNN T€OMETPUYECKUX U
IJIOCKOCTH TEPMHHOJIOIHYEC-
MPaKTUYECKHUX 3a]a4 .
KWW TUKTaHT,
3a4eT, yCTHBIN
OTBET, peLIEHUE
IIPAKTHKO-
OpPUEHTUPOBAHHBIX
3a/1a4
Biamers noHATHAMY PABUIIBHOTO CamocrosTenbHas
ITpaBuiibHBIE MHOT'OYTOJIbHUKA, JJINHBI paborta,
MHOTOYTOJIbHUKH. OKPYXHOCTH, IJTMHBI AYTH MIPOBEPOYHAs
JlnHa OKpYKHOCTH U bubnuorexa [IOK OKPY>KHOCTHU U PaJIMaHHON MEpBI paborta,
IJIOMIAb KpyTa. https://m.edsoo.ru/7f41al2c yIJIa, YMETh BBIUUCIATH IJIOMA/b MaTeMaTHYECKUI
Boruncnenune Kpyra u ero yacteil. [IpumensTs JUKTaHT,
IJI0IAAe MIOJIy4€HHbIE YMEHUS B IPAKTUYECKUX | TEPMHUHOJIOTHYEC-
3agavax. [[puMeHATh NONYyYEHHBIE KW TUKTAHT,



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

3HaHUS HA IPAKTUKE — CTPOUTH
MaTeMaTHYeCKHE MOJICIIH JJIs 3a1a4
pEaNbHOM )KU3HHU U MPOBOJIUTH
COOTBETCTBYIOIIHU € BBIYUCICHUS

3a4eT, yCTHBIN

OTBET, PELICHUE
IIPaKTHUKO-

OPUEHTUPOBAHHBIX

I[BI/I)KGHI/ISI IINTIOCKOCTH

bubmuoreka [JOK

https://m.edsoo.ru/7f41al2c

Haxoauts ocu (Uu LEHTpPHI)
CUMMETPUHU UTyp, IPUMEHATh
JBUKEHMSI INIOCKOCTU B IIPOCTEUILINX
cllyyasix.

3a/1a4
CamocrosiTenbHas
pabora,
MIPOBEPOYHAs
pabora,
MaTeMaTUYeCKHUI
JTUKTaHT,
TEPMUHOJIOTHYEC-
KW TUKTAHT,
3a4€T, YCTHBIN
OTBET, PELIEHUE
MIPaKTUKO-
OpPUEHTUPOBAHHBIX
3a1a4

[ToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3alHs
3HAHUH

bu6mmoreka [IOK

https://m.edsoo.ru/7f41al2c

KonTponbHas
pabora
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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