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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX PA3JEJOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3sMeEpoB QUIYp, HUX
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4yeHUsi T€OMETPUHA Ha YPOBHE OCHOBHOTO
o01m1ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKJIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JJOKa3bIBATh
VUCTUHHBIE YTBEPXKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB,
(bopMyIMpPOBATH OOPATHBIE YTBEPKICHUS.

Bropoil 1nenpr0 HM3y4eHUsT TE€OMETPUM SIBIIETCSA HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA NpPHU PEIICHUU KaK MAaTeMaTUYECKUX, TaK U TMPAKTUYECKHUX 3ajiad,
BCTpPEYAIONIMXCSI B peagbHOM >ku3HM. OOydaromuiics MODKEH HayYUThCS
OTIPEJICIUTh TEOMETPUUECKYIO (DUTYpPY, OMHUCATh CIOBAMH JIAHHBINA YEPTEXK WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIMHY
ONTOBOJIOKOHHOTO Kabenss win TpeOyeMble pa3Mephbl Trapaka aJii aBTOMOOWIIS.
DTOMy COOTBETCTBYET BTOpAsi, BHIUUCIUTENIbHAS JIMHUS B U3YYEHUU T€OMETPUHU.
[Ipu pemeHuyn 3amay MPAKTUYECKOTO XapaKTepa OOYYaIOIUNCS YYUTCS CTPOUTH
MaTeMaTUYECKHUE MOJIETM PEATbHBIX JKMU3HEHHBIX CHUTyallMd, MPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaitHe BakHO TOAYEPKUBATH CBSI3M TEOMETPUM C JAPYTUMHU yUEOHBIMU
peIMeTaMi, MOTUBUPOBATH MCIOJIB30BaTh OMPEACICHUS TEOMETPUIECKUX (PUTYD
U TIOHSATHH, IEMOHCTPHPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHUU B (PU3UKE U
TEXHUKE. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

Yuebnsiii kypc «l'eomeTpus» BKIIOUACT CIEAYIONINE OCHOBHBIC DPa3feiibl
conepxkanusi: «['eomerpuueckue ¢Gurypel u WX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKkapTOBbl KOOpAMHATHl Ha  IJIOCKOCTHY,
«Bekrtops», «/[Brxkenus miaockoctu», «lIpeodbpazoBanust mogoous».

Ha usyuenue yaeOHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce
— 68 vacoB (2 4daca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B Henelno), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTusa reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yribel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U EPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHHU.
[IprMepbl CUMMETPHUH B OKPY’KAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBID LHUPKYJIA W JMHEUKHA. TpeyrojibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOEpeHHBIN M  PaBHOCTOPOHHUU  TpeyroiabHUKU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBbHUKOB.

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

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  MPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYroiabHUK C yriioMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoubllieM yriie U OOJbLIEH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTpuueckoe MeCcTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JuaMeTp, HUX CBoicTBa. B3amMmHoe
pacIonoKEHUE OKPYKHOCTU U npsMoi. KacarenbHas n cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. YactHble
Cllydau MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenwmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenust Mmeauansl. LlenTpanbHas cumMmetpus. Teopema Daneca u
TeopeMa O NPONOPLUOHATIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojabHuKa.

[Tomobue TtpeyronpbHUKOB, Ko3pdunuent mnomodus. IlpusHaku momoOus
TpEeyroJibHUKOB. [IpruMeHenune noqo0ust npu peleHuy NpakTUUYeCKUX 3a1au.



CpoiicTBa miom@aael reomerpuueckux (uryp. @opMynbl A IIOLIALH
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaaAeH
oTI0OHBIX (QUryp.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

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

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMETpuuecKue (yHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble W IEHTpalbHBIE YTIIbI, YrOJd MEXKIYy KacaTelbHOW U XOpIOM.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpyxkHocred. Kacanue

OKpy>xHOCTel. O01Me KacaTelabHbIe K ABYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMyIIbI IPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHUeCKMX 3adad C UCIIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HAIIPABICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIlEpallMd HAJa BeKTOpaMu. PasnmokeHue BEKTOpa MO IBYM
HEKOJUIMHEApHbIM BeKkTopaM. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEH MU MPSIMBbIX. MEeTON KOOPAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlnmuHa OKpyxkHOCTH. ['pamycHas wu
paavaHHas Mepa yIyia, BBIUYMCICHHE IUJIMH AYr OKpyxkHocreu. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM GUryp (djaemMeHTapHbIe
npexacrasienus). [lapamnensHelii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA NPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IpOorpamMmbl Yy4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) maTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM MIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKHUX 3a7ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON NpodecCHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMaHUEM MaTEeMaTHUECKONM HayKd Kak cdepbl uenoBeuecKon
JEATEIbHOCTH, TAaNOB €€ pa3BUTUSA M 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMH MCCIIEIOBATEIbCKON
NEeSATENbHOCTH;



6) ¢usuueckoe BocnuTtanue, (GopMHpPOBAHHE KYJIbTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYyroro 4eJ0oBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpenpl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TMOCIEACTBUN MJII OKpPYXaIOIIEH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U yTeH UX pelICHHUS;

8) ajanTanusa K U3MEHSIOIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATECIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHMH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble Jlornueckue aelicTBUA:

e BBUIBJSITh U XaPAKTEPU30BaTh CYLIECTBEHHBIE NMPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TOHATHN, OTHOIICHUNW MEXITy MOHSATHSIMHU, (DOPMYyITHUpPOBATH
ONpEACICHUs]  TOHSITUWA, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [JIi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO AHAJIU3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA30BBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, C€AWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBJISITH ~ MaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aHUMOCBSI3U |
OpOTUBOpEYHsl B (paKTaxX, [aHHBIX, HAOMIOJEHUSX U YTBEPKACHUSAX,
npejyiaraTb KpUTEPUH 7S BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa3dupaTh T0Ka3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKIACHUH (MpAMBIE U OT
IPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIFHO HECIIOXHBIE JI0KA3aTeIbCTBA
MaTeMaTU4YecKux (HakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIoco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peEUICHUs, BbIOMpaTh HauOoJiee NOAXONAIMKA C Y4ETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATEIbCKMM MHCTPYMEHT IO3HAHUS,
(bopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (HOpPMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE MO0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKYy COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
OPOBEAEHHOIO HAOIIOACHUSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIhTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKKe BBIJIBUTAThH
MPE/IOJIOKEHNUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUMHU, JTaHHBIX,
HEOOXOUMBIX JJIsl pEeLICHU 3a1a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (GOpMy MpeacTaBiICHUS HHPOPMALUU U UIUTIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeiCTBHUA:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
Hn nejsiMm O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M NMHUCBMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHHS IO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YE€HHBIN Pe3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3lIMyue M CXOJCTBO TMO3WIIMNA, B
KOpPEKTHOM Popme popMyaHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;
MPEICTABIIATh PE3yNbTAThI perieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUSI, TPOEKTA, CAMOCTOATENLHO BEIOUPATh (hOpMAT BHICTYIUICHUS
c y4€TOM 3aj]a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y WHIWBUIyaIbHOU
paboTHI NPHU PEIICHUN YUeOHBIX MaTeMaTHYECKUX 3a/aY;

IPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOIl paboThbl, pachpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yJbTaT paboThl, 00001aTh MHEHHUSI HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMbI U JPYTHE), BHITIOJHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYrMMHM 4YJI€HAMU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJAJa B OOIIMIA MPOAYKT MO KPHUTEPHUM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, ajJTOPUTM pelIeHHs 3afaud (WM ero
4acTh), BBIOMpaTh CHOCOO pelieHus ¢ y4ETOM HMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoIiecca U pe3yibTaTa
pellIeHusI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACITEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTHIKEHUS WJIM HEAOCTHXKCHUS ILIEJIH,
HaxOJUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacrno3naBaTh UM3y4eHHBbIE TE€OMETpUYECKHE (UTYpbl, ONpPENeNaTh HX
B3aMMHOE PACIOJIOKCHUE, HM300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOTHATH
YEpPTEXKHU MO YCIOBHIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYHUHBI.
PemaTe 3a1a4M Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyl0 ONLEHKY JIMHEWHBIX W YIJIOBBIX BEJIUYMH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T'E€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MIPSIMOYIOJBHOIO
TPEYTrOJIbHUKA, B PELICHUN T'€OMETPUUECKUX 3a/1a4.

OnpenensiTe nNapamieIbHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapajyieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACcCTOSIHUAN OT TOYEK OJHOM IPSMOU J0 TOUEK APYTrOU MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOUTH BBIUMCIEHUS M HAXOAWTHh YHCJIOBBbIE M OYKBEHHBIE 3HAUCHUS
VIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  VYTJIOB
TPEYTOJLHUKOB M MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECECYEHNH [BYX IapaJUICIbHBIX MPSAMBIX CeKyuled. Pemare mnpakTtuueckue
3aJ]a4M HAa HAXOXKJICHUE YIJIOB.

Brnagers TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEAEIATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

@opMynUpPOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, ITOJIb30BaThCS UX CBOMCTBAMU. Y METh PUMEHSTH 3TH CBOMCTBA IPH
pellIeHuN 3a7ay.

Brnagete MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTeNbHOM K OKPYKHOCTH, II0JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeJIbHOM U paanyca, IPOBEAEHHOIO K TOYKE KaCaHHUs.



[lonp30BaThCA MPOCTEUIIMMHU TEOMETPUYECKUMHU HEPABEHCTBAMM, [IOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHny oOyueHuss B 8 kuacce OOydaroIIMKCA MOJIYyYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

PacniosHaBaTh OCHOBHBIE BHJABI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PELICHUU T€OMETPUYECKUX 3a4ad.

[TpuMeHATH CBOMCTBA TOUKM NEPECEUEHMs MEIUaH TPEyroybHHKa (LEHTpa
Macc) B pEIICHUH 3ajau.

Bianets nmoHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPANEUWd, NPUMEHATH
UX CBOMCTBA NPHU pEHICHWH TreoMeTpuyeckux 3aznad. [lomp3oBaTbes Teopemon
dasieca ¥ TEOPEMOM O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATH UX JJI PELICHUs
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
pakTUYecKux 3afad. CTpOUTh MaTEMaTUYECKYyI0 MOJEIb B IMPAKTHYECKHUX
3a/1a4ax, CaMOCTOSTEIIBbHO JeIaTh YePTEK U HAXOAUTh COOTBETCTBYIOILIUE JUIUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
MPSAMOYTOJIBHOTO TPEYroibHUKa. [10630BaThCS ATUMH MOHATHIMU I PEILICHUS
IIPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYroJbHUKA U IUIOLIaAN
MHOTOYTOJBHBIX  Guryp (MONB3ysCh, TIE HEOOXOJUMO, KAIbKYJIATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUS B IPAKTUYECKUX 33/1a4ax.

Branerp NOHATHUSMM BIMCAHHOTO M LEHTPAJIbHOIO YIVIA, HCIOJIb30BATH
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaxX MEXIy XOpJaMHU (CEKYIIHMH) U yIiie MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moOHATHEM ONMCAHHOIO YETHIPEXYTOJBbHUKA, IPUMEHITH CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUH 3a]a4.

[IprMEHATh MONYyYEHHbIE 3HAHWSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TOJB3YsCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHny oOyueHuss B 9 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHBIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYroJbHUKA («peleHue



IPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxonuTh (C MOMOILBIO KaIbKYJISTOPA) AJIUHBI
Y YTJIBI 1711 HeTaOIMYHBIX 3HAYCHUA.

[Tonp30oBaThes hopMmynamu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXJICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUII HAXO0XKACHUS Pa3JIUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHUE TPEYTrOJbHUKOBY»), MPUMEHITh HMX IpHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOAO0HBIX Guryp. [lonbp3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
¢buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (uUryp.
[IpumeHsATh cBoOWicTBa MOAOOMS B MPAKTUYECKUX 3aJadyax. YMETb MPUBOJIUTH
IpUMEpPHI OJOOHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpPAMH, MOHUMATh MX T€OMETPUYECKHN M (U3HYECKUN
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IpuMEHATH CKaJSIPHOE NPOU3BEAEHNE BEKTOPOB JJIsl HAXO0XKIAEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSATH €ro B
pPELIEHNN T€OMETPUYECKUX U NMPAKTUYECKHUX 3a7a4.

Branerp MOHATUSMH MPAaBUWJIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPY/KHOCTH,
JUIMHBI TyTM OKPY’KHOCTH WU PaJMaHHON MEpHI yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsaTh 1oy4eHHbIE YMEHHMS B IIPAKTUYECKUX 3a/1a4ax.

Haxoguts ocu (MM LEHTpBI) CUMMETpUM (GUTYp, TPUMEHATH JBHKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IprMeEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TPUMEHEHHEM IMOA00MS M TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne /o P Konrpoabnbie IIpakruueckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[Ipocreiimme reoMmerpudeckre GUrypsl u
1 Hf cBoiicTBa. M3me epHI/Ie reOMS; I/I}‘IlpeCKI/IX 14 bubmmorexa [OK
’ p p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyrobimku 22 ! https://m.edsoo.ru/7f415e2e
3 [TapamtensHble IpsiMBIE, CyMMa YIJI0B 14 | bubnnorexa [HOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomeTpuueckue 14 | bubnnoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
I 7 4 1
> OBTOpEHHUE, 0000IeHHe 3HAHNUH https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




8 KUIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM uugposbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 q & 12 1
CTRIPEXYTOTBHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 15 1 bubnmorexa LIOK
poropn P - 11OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 14 1 bubmmorexa [OK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaan moxoOHBIX Guryp
4 Teopema [Tudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Briicannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 | bubnuoreka [IOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKXHOCTEN
bu6mmoreka [JOK
6 I1 600 i 4 1
OBTOPCHHUE, ODODIICHHE SHAHMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakrHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 | Bu6mumoteka LJOK
CUHYCOB. PelieHue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | bubanorexa [JOK
COOTHOLIECHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al12c
bub K
3 Bexkrtopsl 12 1 uommoreka 110
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE MHOTOYTOJIBHUKH. [{1Ha
5 OKPY>KHOCTH | TUIOIIAb Kpyra 8 bubmmorexa [TOK
Pyx m HU pyra. https://m.edsoo.ru/7f41al2¢
Brruncnenue miomianeit
bu6nunorexa LIOK
6 6
JBIKEHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 ’ bu6nmorexa LIOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
n/n Tema ypoxa Bcero Kontpoapupie  Ipaxruueckue u3y4eHusi oOpa3oBaTe/IbHbIE
padoThI padoThI pecypenI
[Ipocreiimme reomeTpudecKue
1 1 https://m.edsoo.ru/cf37bc33
00BEKTHI
2 MHOroyroiapHuK, JoMaHas 1 https://m.edsoo.ru/7c44aba4
3 CMexHbIE U BEPTUKAJIBHBIE YTJIbI 1 https://m.edsoo.ru/6abb5328
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.ru/Sbafbef6
5 CMexHbIE U BEPTUKAJIBHBIE YIIbI 1 https://m.edsoo.ru/c4a576d8
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.ru/59f32be7
7 CMexHbIe U BEPTUKAJIBHBIE YIIbI 1 https://m.edsoo.ru/b25ad662
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.ru/7efd9f79
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJINYHMH, BBIYHCICHUE OTPE3KOB U 1 https://m.edsoo.ru/31ef35ab
YTJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
10 BEJIMYUH, BBIUNCIEHUE OTPE3KOB U 1 https://m.edsoo.ru/d3138al5
yTJI0B
W3mepenue TMHEHHBIX U YTIIOBBIX
11 BEJIMYUH, BBIUUCIIEHUE OTPE3KOB U 1 https://m.edsoo.ru/7228de75
yTJIOB
W3mepenune MTuHEHHBIX U YTIOBBIX
12 BEJINYVH, BEIYUCIICHUE OTPE3KOB U 1 https://m.edso00.ru/26388283
YTJIOB




[Mepumerp u miommaas Guryp,

13 COCTaBJICHHBIX U3 https://m.edsoo.ru/313f3af6
MPSIMOYTOJIBHUKOB
[Tepumetp u momanp Guryp,

14 COCTaBJICHHBIX U3 https://m.edsoo.ru/68567544
MIPSIMOYTOJIBHUKOB
[TonsiTHe 0 paBHBIX TPEYTroOJbHUKAX

15 Y MEPBUYHBIC MIPEACTABICHUS O https://m.edsoo.ru/6543f8e6
paBHBIX (UTypax
T 3HaKa PaBEHCTBa

16 PH [IpH3HAka paBercts hitps://m.edso0o.ru/662f4758
TPEYroJIbHUKOB
T

17 PH HpH3HAKa paBeHcTBa https://m.edsoo.ru/a56dafee
TPEYrOJIbHUKOB
T

18 DY TIPHSHAKA PaBeHcTna hitps://m.eds00.ru/8c898d59
TPEYroJIbHUKOB
T 3HaKa paBEHCTBa

19 PH NPH3HAKA PABCHCTS https://m.edsoo.ru/d7bafal2
TPEYTrOJIbHUKOB
T

20 PH IPU3HAKA paBeHcTa https://m.edsoo.ru/2a9887a8
TPEYrOJIbHUKOB
T

21 DY TIPHSHAKA PaBercTna hitps://m.eds00.ru/9bb24429
TPEYrOJIbHUKOB
IT

22 PH3HAKH paBeHCTBa https://m.edsoo.ru/a8978b7e
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB
I1

23 PH3HAII paBerctsa https://m.edsoo.ru/6838bd37
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB
CBOMCTBO MeIHUAHBI

24 IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, https://m.edsoo.ru/feba2371

MIPOBEACHHON K TUIIOTEHY3€




CBOIiCTBO MeIHaHbI

25 IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, 1 https://m.edsoo.ru/e77e5f76
MIPOBEAEHHON K TUIIOTEHY3€
PaBHOOEIpeHHEIC

26 AIDCHHDIC H 1 https://m.edsoo.ru/64cb4ade
PaBHOCTOPOHHHUE TPEYTOJIbHUKH
IIpu3Haku u cBOMCTBA

27 1 https://m.edsoo.ru/daf99266
PaBHOOEIPEHHOTO TPEYTOJbHUKA
N .

28 PHSHAIIL 1 CBOHCTBa 1 https://m.edsoo.ru/3c498aal
paBHOOEPEHHOTO TPEYrOJIbHUKA
[IpusHaku u cBOMCTBA

29 1 https://m.edsoo.ru/4a4597ba
paBHOOEIPEHHOTO TPEYrOJIbHUKA

30 HepaBencrtBa B reomerpun 1 https://m.edsoo.ru/5¢23¢39d

31 HepaBeHnctBa B reomerpuu 1 https://m.edso00.ru/61bb5b87

32 HepaBenctBa B reomerpun 1 https://m.edsoo.ru/77e15319

33 HepaBeHnctBa B reomerpuu 1 https://m.edsoo.ru/2al2d145
IIpssMOyTONBHEIN TPEYTONILHUK C

34 PAMOYT o peyr 1 https://m.edsoo.ru/cba738df
yrioM B 30
IIpsmoyro i Tpeyro c

35 PAMOYT HOBHHH TPEYTOIBHHK 1 https://m.eds00.ru/79577¢87
yriom B 30
KonTponbHas pabora mo reme

36 " P p | 1 https://m.eds00.ru/985d6b47

TpeyroabHuKH

IIapamnensHBIC IPSIMBIC, HX

37 pv P 1 https://m.edsoo.ru/e7alac2d
CBOMCTBa

38 [Iarsrit moctynat EBkinaa 1 https://m.eds00.ru/82915793
HaxkpecT nexamue,
COOTBETCTBEHHBIC U

39 1 https://m.edsoo.ru/f8a72ef6

OITHOCTOPOHHUC YTIJIbI,
O6p330BaHHLIC IpUu NEpCCCUCHUU




40

41

42

43

44

MapajuIeNbHBIX IPSIMBIX CEKYIIeH

Hakpecr nexaue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPU N1EPECEUEHUU
[apaJUIEIIbHBIX IPAMBIX CEKYIIEH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NTEPECEUECHUU
[IapaJUIEIIbHBIX IPSAMBIX CEKYIIEeH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NEPECEUEHUU
MapaJuIeIbHBIX NPSMBIX CEKYILEH

Hakpecr nexammue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NEPECEUEHUU
NapaJuIeIbHBIX NPSMBIX CEKYILEH

HpI/IBHaK MapaiCJIbHOCTU MTPAMBIX

4Yepes3 paBEHCTBO PACCTOSHUM OT
TOYEK OJHOU IIPSIMOM 10 BTOPOH
psAMOI

https://m.edsoo.ru/fd45766f

https://m.edsoo.ru/9bfbad 14

https://m.edsoo.ru/dcf58e2¢c

https://m.edsoo.ru/2a5b246¢

https://m.edsoo0.ru/6942f486

45

[Ipu3Hak napaeIbHOCTH MPSAMBIX

4epe3 paBEHCTBO PACCTOSHUM OT
TOYEK OJHOU IIPSIMOM 10 BTOPOH
IpsAMOI

https://m.edsoo0.ru/929568fa




46 CymMmma yTiioB TpeyrojibHUKa 1 https://m.edsoo.ru/caa59a87
47 CyMMa yriioB TpeyrojibHUKa 1 https://m.edsoo.ru/f71b17d3
48 Buemnue yribl TpeyrojibHUKA 1 https://m.edsoo.ru/b9223191
49 Bueminue yriibl TpeyrojapHUKa 1 https://m.edsoo.ru/99eb2824
KonrponsHas pabora o Teme
50 "[lapasienbHble IpsIMbIE, CyMMa 1 https://m.edsoo.ru/9917da72
YIJIOB TPEYroJbHUKA"
O
51 Kliy)KHOCTL’ XOP/BL H JIAMETD, HX 1 https://m.edsoo.ru/64e76d1c
CBOICTBa
52 KacarenbHas Kk OKpy>KHOCTH 1 https://m.edsoo.ru/b7ee8e8a
53 OKpy’>KHOCTb, BIIUCAHHAS B YIOJI 1 https://m.edsoo.ru/ffcae611
54 OKpy’>KHOCTb, BIIUCAHHAS B YIOJ 1 https://m.edsoo.ru/98bbdffd
IIo e o I'MT,
55 T FpUMEHEIHE B 1 https://m.edsoo.ru/7aef28db
3aja4ax
ITonsarue o I'MT, npumenenue B
56 1 https://m.edsoo.ru/1cal8372
3aayax
buccekrpuca u cepeMHHBIN
57 MIEPIEHUKYIIAP Kak 1 https://m.edsoo.ru/ef76e82b
reOMETPHUECKUE MECTa TOUEK
O OCTb, OITMCAaHHAas OKOJIO
58 KPY/RHOCTD, ONHCAHHAd 0K 1 https://m.edsoo.ru/564f6fce
TPEyTOoJIbHUKA
O
59 KPYHHOUID, QUHCAHHAR OROTO 1 https://m.eds00.ru/99523196
TpEeYroJbHUKA
O
60 KPYOCTD, BIHCATHAL B 1 https://m.edsoo.ru/3351964c
TPEYTOJIbHUK
O
61 KPYHHOCTD, BIHCAHHAZ B 1 https://m.edsoo.ru/76e866¢4

TPEYTroJbHUK




[Ipocreiimue 3amaun Ha

62 1 https://m.edsoo.ru/263dba7c
MOCTPOCHUE

63 Hpoctefiume sazasin a 1 https://m.edsoo.ru/f21fccfb
MIOCTPOCHHE
KonrponsHas pabora o Teme

64 "OKpY>KHOCTb U KPYT. 1 https://m.edsoo.ru/le2edc15
I'eomeTpuueckue nocrpoexus"
[ToBTOpEeHME M 00600IIIEHNE 3HAHUI

65 OCHOBHBIX TTOHSITUH U METOJIOB 1 https://m.edsoo.ru/ec47a89¢
Kypca 7 kiacca

66 Hroroast koHTposIbHAs paboTa 1 https://m.edsoo.ru/594ee3f8
[ToBTOpEeHME M 0000IIEHUE 3HAHUI

67 OCHOBHBIX TTOHSITUIA U METOJIOB 1 https://m.edsoo.ru/86b3725a
Kypca 7 kiacca
[ToBTOpEeHME M 0000IIIEHNE 3HAHUI

68 OCHOBHBIX ITOHSITUH Y METO OB 1 https://m.edsoo.ru/49aed132
Kypca 7 Kiacca

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




8 KUIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl

[Tapannenorpamm, €ro Mpu3Haku U

1 . 1 https://m.edsoo.ru/f9299d8
CBOICTBa
[Tapannenorpamm, ero Nnpu3HaKu U

2 . 1 https://m.edsoo.ru/dddcdd25
CBOICTBa
[Tapannenorpamm, ero Nnpu3HaKu U

3 . 1 https://m.edsoo.ru/77fd6d1d
CBOICTBa
YacTtHble cayyau napauienorpaMMoB

4 (IpSAMOYTONBLHUK, POMO, KBaJIpaT), UX 1 https://m.edsoo.ru/94c93461
MPU3HAKU U CBOMCTBA
YacTtHble cayyau napauienorpaMMoB

5 (IpsAMOYTOJILHUK, POMO, KBa/IpaT), UX 1 https://m.edso0.ru/51911786
MIPU3HAKU U CBOMCTBA
YacTHble cydad napauieaorpaMMoB

6 (IpsAMOYTOJIBHUK, pOMO, KBaJparT), UX 1 https://m.edso0.ru/27256434
IIPU3HAKU U CBOMCTBA

7 Tpaneuus 1 https://m.edsoo.ru/8ef16498
PaBHOOOKas U IpsIMOYTOIbHAS

8 1 https://m.edsoo.ru/1b7b3ea8
Tpaneuuu
PaBHOOOKas ¥ IPSAMOYTOTBHAS

9 1 https://m.edsoo.ru/be3cc4dc
Tpaneuuu

10 Meton yaABOEHUS] MEAUAHbI 1 https://m.eds00.ru/987cb6e8

11 IlenTpanbHas cuMMeTpus 1 https://m.edsoo.ru/9fb2aace




KonTponbhas pabota no teme

12 " . " 1 https://m.edsoo.ru/144684c5
YeThIpEXyrobHUKA
Teopema ®aneca u TeopeMa o
13 1 https://m.edsoo.ru/1f164baa
MIPOIOPLIMOHANIBHBIX OTPE3Kax
14 CpenHsist TMHUS TPEyrojibHUKa 1 https://m.edsoo.ru/5caa551b
15 CpenHsisi TMHUS TPEYroJIbHUKA 1 https://m.edsoo.ru/27335f97
16 Tpaneuus, €€ cpeaHss TUHUS 1 https://m.edsoo.ru/e4935643
17 Tpaneuus, e€ cpeaHssa TUHUS 1 https://m.edsoo.ru/43¢7b651
18 [IponopumoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/4d3cd568
19 [IponopumoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/537cf2b8
20 Lentp macc B TpeyrojbHHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [Tono6HbBIE TPEYTrONBbHUKH 1 https://m.edsoo.ru/de9d4f1f
T 0
2 PH TIPHSHATS HOAGOHA 1 https:/m.edsoo.ru/3d9d88 17
TPEYroJbHUKOB
T 0
23 PH HIPHSHaka HOAOLIA 1 https://m.edsoo.ru/65d233dd
TPEYTrOJIbHUKOB
T 0
24 Py Hp3HaKd oo 1 https://m.edsoo.ru/2ab3b872
TPEYrOJIbHUKOB
T 3HaKa noao0
25 DI TIPHBHAKA TOAODIA 1 https://m.edsoo.ru/a87287f2
TPEYrOJIbHUKOB
IT 0
26 PHMEHCHIE HOACDHUA HpH ettt 1 https://m.edsoo.ru/4a8cbfdf
MPaKTUYECKUX 3a/1a4
KonTponbHas pabota mo Teme
27 " 1 https://m.edsoo.ru/f5573351
[TonoGHBIE TPEYTONBHUKH"
CoiicTBa muiomaei
28 rasen 1 https://m.edsoo.ru/dcec5b8c
TeOMETPUUYECKUX PUTYD
29 DopMyJIbl IS TUIOIIAIN 1 https://m.edsoo.ru/b91f44ea




TpeyroibHHKa, IapajieorpaMma

@opmyJIbl IS TUIOLIAIH

30 https://m.edsoo.ru/d58d8422
TpPEyroJIbHUKA, TapajiejorpaMmma
(6))

31 OPMYJIBL UL TLIOTHAH https://m.edsoo.ru/d1c6¢f5b
TpPEYroJbHUKA, apajieorpaMma
(6]

32 OPMYIIR! VB IIOmmaAn https:/m.eds00.ru/958¢8498
TpEyroJibHUKA, apajiejorpaMmma
Do omia,

33 PMYJIBL U TLTOHaH https://m.edsoo.ru/2e5a5e9d
TpeyrojbHUKa, mapasieaorpaMma
B N

34 PIHHCICHHC LTOMIAICH CIIONHBIX https://m.edsoo.ru/c19ff29¢
uryp
n N

35 JIOWa/ Wt UIyp HA KICTHATOl https://m.edsoo.ru/c67fd599
Oymare

36 [Tnomanu mogoOHBIX Guryp https://m.edsoo.ru/dc1el162f

37 [Tnomaau nogo6HbIX GUryp https://m.edsoo.ru/1b83b7d3
3amauu ¢ mpa ec

38 ATH € TIPARTHACCKIM https://m.edsoo.ru/7ababeed
coJiep>KaHuEM
3

39 VIAHH © TPARTHHCCKIM https://m.edsoo.ru/e1fab379
coJiepKaHueM
P

40 CIICHHE 3a/ad CVHOMOIHHO Merona https://m.edsoo.ru/f8tbc711
BCIIOMOTaTeIbHOM IIOIAIN
KonTtponsHas paboTa 1mo TeMe

41 " HIp HH'I' # paboTa 1o TeM https://m.edsoo.ru/4247ccd?

IImomans

T I1 ¢

42 copema Iugparopa u e¢ https://m.edsoo.ru/1de9988f
MIPUMCHCHHE
T I1 g

43 copema Ilngparopa it ¢ https://m.edsoo.ru/e8c9529b

MMPUMCHCHUC




Teopema ITudaropa u eé

44 https://m.edsoo.ru/da7f91dc
MIPUMCHECHUE
Teopema I1 eé

45 opema ITugparopa u https://m.edsoo.ru/6a4fd62b
MIPUMEHCHHE
Teopema IIudaropa u eé

46 p (arop https://m.edsoo.ru/398e21a6
MIPUMCHECHUE
OrnpeneneHne TPUrOHOMETPUIECKUX
GbyHKIMK OCTPOTO yria

47 IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, https://m.edsoo.ru/5f57859b
TPUTOHOMETPUYECKHE COOTHOIIICHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE
OCHOBHO€E TPUTOHOMETPUUECKOE

48 p p https://m.edsoo.ru/3a89df6a
TOXIECTBO
O

49 CHOBHOC TPHTOHOMCTPHACCROC https://m.edsoo.ru/12127fcl
TOXIECTBO
OCHOBHOE TPUTOHOMETPUUECKOE

50 P P hitps://m.edsoo.ru/15d3¢665
TOXIECTBO
KonTponbHas pabota mo Teme

51 "Teopema IIudaropa n Hauana https://m.edsoo.ru/22adb816
TPUTOHOMETpHUH"
Brncannble U IEHTpaIbHBIE YIJIb,

52 HEHTPAIBHBIE YIIBT, hitps://m.edsoo.ru/83f3e14d
yroJl MEXAy KacaTelbHOM 1 XOopAoi
BrucanHsle ¥ IEHTPaAJIbHBIE YIJIbI

53 HeHTP . yr . https://m.edsoo.ru/49a5642¢
YTOJI MEXTy KacaTeIbHON M XOp 0
BrucanHsle ¥ LieHTpaIbHBIE YIJIbI

54 HEHTPp . yr > https://m.edsoo.ru/becbaabe
YTOJI MEXTy KacaTeIbHON M XOp 0

55 VYTibl MEXAY XOpIaMHU U CEKYIIUMU https://m.edsoo.ru/d25ba946

56 VYTIubl MEeXAY XOpJaMU U CEKYILIUMU https://m.edsoo.ru/85bb8bbe




57

58

59

BrrcanHbIe U OITMCAHHBIE
YETBIPEXYTOJIBHUKH, UX IIPU3HAKU U
CBOMCTBA

BrrcanHble U OITHCAHHBIE

YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U
CBOICTBa

Bnoucanupie n onMcaHHbBIC

YeThIPEXYTONbHUKH, UX MPU3HAKH U
CBOICTBa

https://m.edsoo.ru/72d2d56¢

https://m.edsoo.ru/5d95fale

https://m.edsoo.ru/857¢578b

60

[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
OIMCAHHBIX YETHIPEXYTOJIBHUKOB IIPH
pEeLIeHNU TEOMETPUYECKUX 3a1a

https://m.edsoo.ru/c753c21a

61

62

63

[IpumeHeHne CBOMCTB BIIMCAHHBIX U
ONMCAaHHBIX YETHIPEXYTOJIBHUKOB IIPU
pELIEHNH TEOMETPUYECKUX 3a1a4
B3anmHoe pacnionoxxeHue aByx
OKpPYKHOCTEH, 001111e KacaTelbHbIE

Kacanue okpyxHocTei

https://m.edsoo.ru/77caflad

https://m.edsoo.ru/22357ffa

https://m.edsoo.ru/9ddff952

64

65

66

KonTtponsHas padora o Teme "YTiIbl
p p

B OKpY>XHOCTU. Bricanusie u
OTHMCAaHHBIE YETHIPEXYTOJIbHUKH"

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB KypcOB 7 U 8 KIIacCoB,
000011IeHNE 3HAHUN

HOBTOpCHI/IC OCHOBHBIX IIOHSATUH U

METOJI0B KypcOB 7 U 8 KJIacCOB,
0000111eHNe 3HaHU I

https://m.edsoo.ru/f319755d

https://m.edsoo.ru/2359¢e41e

https://m.edsoo.ru/73d61fd9

67

WroroBas koHTpoJsibHAs paboTa

https://m.edsoo.ru/7482fa88




[ToBTOpEHNE OCHOBHBIX MOHSATUN U
68 METO/IOB KypCOB 7 U 8 KJIacCOB,
000011IeHE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

https://m.edsoo.ru/e464967b




9 KUIIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Onpenenenne TPUrOHOMETPUUECKUX
1 pea . p o R R 1 https://m.edsoo.ru/b3c64e7c
¢bynkuuit yrimos ot 0° go 180
2 ®opMyIibl TPUBEACHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/341bb435
4 Teopema KocuHyCOB 1 https://m.edsoo.ru/69c32eb3
5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cunycos 1 https://m.edsoo.ru/e91bad49
7 Teopema cuHyCOB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cuHycoB 1 https://m.edsoo.ru/67e612c1
HaxoxzaeHue JUIMH CTOPOH U
9 8 8 P 1 https://m.edsoo.ru/8bcf3969
BEJIMYHH YIJIOB TPEYTOJIbHUKOB
10 Pemenue TpeyronbHUKOB 1 https://m.edso00.ru/2f985b58
11 Pelenne TpeyroJbHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemenne TpeyroibHUKOB 1 https://m.edsoo.ru/9e4e293d
13 Pemenne TpeyroiabHIUKOB 1 https://m.eds00.ru/9557249d
[IpakTueckoe NpUMEHEHNE TEOPEM
14 P P P 1 https://m.edsoo.ru/bdc72cbl
CHUHYCOB M KOCUHYCOB
IIpa ecKoe €HEeHHue Teope
15 PARTIFECROS IpHMMErgine Teopem 1 https://m.edsoo.ru/7197fb99
CHUHYCOB M KOCUHYCOB
KonrtponbHas pabora no Teme
16 P P 1 1 https://m.edsoo.ru/e784c943

"Pemenue TpeyroabHUKOB"




17

18

[TonsiTHE 0 MpEeoOpa3zoBaHUHU TTOAO0US

CoOOTBETCTBEHHBIE IIEMEHTHI
MoA0OHBIX PUryp

https://m.edsoo.ru/ebf9323e

https://m.edsoo.ru/b6¢9917d

19

20

21

22

23

COOTBETCTBEHHBIE DJIEMEHTEI
oTI0OOHBIX pUryp

Teopema o npousBeieHUHN OTPE3KOB
X0pJl, TeopemMa O MPOU3BEJCHUN
OTPE3KOB CEKYILUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOU

Teopema o npou3BeieHUHN OTPE3KOB
XOpJl, TeopemMa O MPOU3BEJCHUN
OTPE3KOB CEKYILUX, TEOpEMa O
KBaJpaTe KacaTeJIbHOU

Teopema o pou3BeICHUHN OTPE3KOB
XOpII, TeopeMa O MPOU3BEICHUN
OTpPE3KOB CEKYIIHX, TeOpeMa O
KBaJ[paTe KacaTeJIbHOM

[IpuMeHeHne TeopeM B peleHnn
F€OMETPUYECKHX 3a1a4

https://m.edsoo.ru/15a8fba3

https://m.edsoo.ru/eded2d8e

https://m.edsoo.ru/f22f5b5f

https://m.edsoo.ru/834b9462

https://m.edsoo.ru/1c13d2d7

24

25

26

[IpuMeHeHne TeopeM B peleHnn
r€OMETPUYECKHX 3a/1a4

HpI/IMeHeHI/IC TCOPEM B pCIHICHUU
TreOMCTPHUYICCKUX 3aaa1

KonTponbhas pabota no teme
"ITIpeoOpa3oBanue mMoaoousl.
MeTtpuueckue COOTHOILICHHS B
OKpY>KHOCTH"

https://m.edsoo.ru/17b7b4d4

https://m.edsoo.ru/at72d448

https://m.edsoo.ru/da5138ee

27

Omnpenenenre BEKTOPOB.
Pu3nYecKuil ¥ TeOMETPUIECKUI

https://m.edsoo.ru/53a4c485




CMEICJI BEKTOPOB

Cl0XCHHE U BBIUNTAHHUE BCKTOPOB,

28 https://m.edsoo.ru/d5c7dc9e
YMHOKE€HHE BEKTOpa Ha YU CIIO
Cnoxenue aHuE BEKTOPOB,

29 HHAC H BLIHTARIC BEKTOPOB https://m.edsoo.ru/5fc8e3ef
YMHO>XEHHE BEKTOpa Ha YUCIIO
Ciio’)keHne ¥ BBIYMTAaHUE BEKTOPOB,

30 https://m.edsoo.ru/b66195d4
YMHOKE€HHE BEKTOpa Ha YU CIIO
Paznoxxenne BexTOpa 110 IB

31 p FBYM https://m.edsoo.ru/d57fedf3
HEKOJUIMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa https://m.edsoo.ru/393e5532
CxanspHoe Npou3BeCHUE BEKTOPOB,

33 €ro NPUMEHEHHUE JJI1 HAXOXKIECHUS https://m.edsoo.ru/4c2c7ae3
JUIVH U YTJIOB
CkansipHoe pou3BeIeHUE BEKTOPOB,

34 €ro NPUMEHEHHUE JJI1 HAXOXKIAECHUS https://m.edsoo.ru/6e5f3e8d
JUIVH U YTJIOB
Pemrenue 3agad ¢ moMOIIBIO

35 A HI https://m.edsoo.ru/7788ed68
BEKTOPOB
Pemenue 3amay ¢ moMOIIBIO

36 g Hl https://m.edsoo.ru/b1d59d28
BEKTOpPOB
IIprMeHeHrE BEKTOPOB [UIS PEIICHUS

37 P pOB L p https://m.edsoo.ru/8facee39
3aa4 GU3NKU
KourpomnsHas padora 110 Teme

38 " R " p https://m.edsoo.ru/181256¢b

Bexkropsl
€KapTOBBI KOOPAUHATEI TOUEK Ha

39 Jlexap P https://m.edsoo.ru/6a4cbbba
ILUIOCKOCTH

40 YpaBHeHuEe NpAMOit https://m.edsoo.ru/cd67f435

41 YpaBHEHUE IPAMOI https://m.edsoo.ru/c2723581




42 YpaBHEHUE OKPYKHOCTU 1 https://m.edsoo.ru/d858d33e
43 KoopuHater Touex HevpecequI/Iﬂ 1 https://m.edsoo.ru/76blbe7d
OKPY>KHOCTH U NPSMOI
Meroa KOOpAUHAT IPU PELICHUU
44 reOMETPUYECKHUX 3a/1a4, 1 https://m.edsoo.ru/2fc365¢c5
MPaKTUYECKUX 3a/1a4
MeTo KOOpAMHAT IPU PELICHUU
45 F€OMETPUYECKUX 3aj1aY, 1 https://m.edsoo.ru/e12ca595
MPaKTUYECKUX 3a/1a4
MeTo KOOpAMHAT IPH PEIICHUN
46 reoOMETPUYECKHUX 3aj1ay, 1 https://m.edsoo.ru/cdca5a96
MPAKTUYECKHX 3a71a4
KonTponbhas padota no teme
47 " JlekapTOBBI KOOpAMHATHI Ha 1 https://m.edsoo.ru/e254eff4
IJI0OCKOCTH"
48 Eﬁiﬁfﬁ:ﬁ;ﬁ ;;H;’;Zh};zﬁiﬂm 1 https://m.edsoo.ru/S733b6f2
49 Yucno n. J[nHa okpykHOCTH 1 https://m.edsoo.ru/e4371f68
50 Uucno n. [{nrHa OKpyKHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JlnvHa 1yru OKpY»KHOCTH 1 https://m.edsoo.ru/3a858db3
52 Panuannas mepa yria 1 https://m.edsoo.ru/d885149f
53 [Tnomane kpyra, cekTopa, CerMeHTa 1 https://m.edsoo.ru/984c824c
54 IInomane kpyra, ceKTopa, CErMeHTa 1 https://m.edsoo.ru/729f9dda
55 [lmomane kpyra, cekTopa, CErMeHTa 1 https://m.edsoo.ru/f76de8ab
56 [lonsiTHE O ABMKEHUU TUIOCKOCTH 1 https://m.edsoo.ru/376d67dd
57 [TapamienpHbIN IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/5e85661a
58 [TapatenpHBIN IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/94431449




59
60

[TapannensHbIN IEPEHOC, TOBOPOT

[TapannensHbIi IEPEHOC, TOBOPOT

https://m.edsoo.ru/2balc265
https://m.edsoo.ru/af48c48e

61

62

63

[IpumeneHnue IBUKEHUM MPU
pelieHuu 3a1a4y

KonTponbHas pabora no remam
"[IpaBunbHBIE MHOTOYTOJILHUKH.
OKpy>XKHOCTb. JIBHXKEHUS TIIOCKOCTH"

[ToBTOpenue, 06001eHNE,
cucTeMaru3anus 3Hauuil. Mzmepenue
TrE€OMETPUUYECKUX BEJINYMH.
TpeyroasHuKU

https://m.edsoo.ru/ff7d8897

https://m.edsoo.ru/ele8aecla

https://m.edsoo.ru/72edal 63

64

[ToBTOpenue, 06001eHNE,
CHCTEeMaTH3allus 3HAaHU.
[TapannenwHbie 1
MepIEHUKYISIPHbIE TTPSIMBbIE

https://m.edsoo0.ru/92569f1e

65

[ToBTOpenue, o6o0IIEHNE,
CHCTEMaTH3aINsI 3HAHUH.
OKpy>KHOCTb U KpYT.
['eomeTpuueckue nocTpoeHusl. Yiabl
B OKPY>KHOCTHU

https://m.edsoo.ru/f15718de
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[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3alus 3HaHuil. Brimcanurie
Y OTIUCAHHBIE OKPY)KHOCTH
MHOT'OYTOJIbHUKOB

https://m.edsoo.ru/5b4988db
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[ToBTOpenue, 06001IEHNE,
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHusA
pe3yJbTara
6 I'eomerpus
Pacnio3naBaTh M3y4eHHBIE T€OMETpUYECKHE (DUTYPBI, ONpPENeNsiTh MX
B3aMMHOE pACIIOJIOKEHHE, H300pakaTb TreoMeTpuueckue (Urypsl,
6.1 BBITIOJIHATh YEPTEKU MO YCIOBHIO 3a1a4yd. V3MepsTh JTUHEHHbIE U
yIJI0BbIE BETMYUHBI. Periare 3a1auu Ha BBIYMCICHUE AJIMH OTPE3KOB U
BEJIMYUH YIJIOB
Jlenatb TpyOyr0 OIIEHKY JIMHEHHBIX W YTJIOBBIX BEJHMUYWH MPEIMETOB B
6.2 pealbHOM JKW3HU, pa3MepoB NPUPOJIHBIX OO0BEKTOB. Paznmuyarth
pa3Mephl THX 00BEKTOB T10 TIOPSIKY BETHIUHBI
6.3 CTpouTh 4epTek U K TEOMETPUUECKUM 3a7a4am
[Tonmp30BaThbcs MpU3HAKAMHU PAaBEHCTBA TPEYTOJHLHUKOB, UCTIOIH30BAThH
6.4 MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPHU PEIICHUN
3a1a4y
65 [IpoBomuTh  JIOTMYECKME  pAcCY)KICHHMS C  HCIOJIb30BaHUEM
' TE€OMETPUYECKUX TEOPEM
[omp30BaThCs NpU3HAKaMHU paBeHCTBa MPSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MeEAMaHBl, MPOBEAEHHON K THUIOTEHY3e
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUN TEOMETPUICCKUX 3a/1a9
OmnpenensaTh MapaIeNbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOPHIE
6.7 oOpa3zyeTr ¢ HUMHU cekymias. Onpeneniars NapalienbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSAMOU A0 TOYEK
JAPYrou NpsiMOr
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Oymare
[IpoBOANTHh BBIYHCICHUS H HAXOJUTh YHUCIOBbIE U OYKBEHHBIE
6.9 3HAYEHHUS YIJIOB B TEOMETPUYECKHX 3a/JayaX C MCIHOJIb30BAaHUEM

CyMMBI YIJIOB TPEYrOJIBHUKOB M MHOI'OYI'OJIBHUKOB, CBOMCTB YIJIOB,




0o0pa3oBaHHBIX TMPU IEPECEUYCHUU JBYX MapajUIeNbHBIX MPSIMbIX

CeKyllel. PemaTe npakTuyeckue 3a1aui Ha HaXO0KJICHUE YIII0B

BH&I[GTB IIOHATHUCM TCOMETPHUICCKOI0O MECTa TOYCK. YMeTh

6.10 onpeAensiTh OUCCEeKTPUCY YIJla M CEPEeIUHHBIA MEePIEeHIUKYISAp K
OTPE3Ky KaK FTeOMETPUIECKHIE MECTa TOYCK
DopMynUpPOBaTh OMNPEICIICHUS OKPY)KHOCTH € Kpyra, XOpIbl H
6.11 JIMaMeTpa OKPYKHOCTH, IIOJb30BaTbCsl MX CBOWCTBAaMU. YMETh
MIPUMEHSITh 3TH CBOMCTBA MPH PEIICHUU 3314
Bragerp NOHSTHEM ONMCAHHOW OKOJO TPEYrOJIbHHKA OKPYXHOCTH,
yMmeTb HaxoauTh e€ 1meHtp. [lomb3oBarbest (akTamMu O TOM, 4YTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTrOJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O
TOM, YTO CEpeIWHHBbIC MEePIEHIANKYISAPHl K CTOPOHAM TPEYTrOJbHHKA
MEPECEKAIOTCA B OJTHOW TOUKE
Bnagerp mnoHsATHEM KacaTelbHOW K OKPYXKHOCTH, TOJIb30BaTHCS
6.13 TEOPEMOM O TMEPHEeHIUKYISIPHOCTA KacaTelIbHOM MW paaumyca,
MPOBEIEHHOTO K TOUKE KACaHHs
614 [Tonb3oBaTbcs MPOCTEHIIMMU TEOMETPUUYECKUMHU HEpPaBEHCTBAMH,
' MMOHUMATP WX MPAKTUICCKUN CMBICIT
6.15 [TpoBOANTH OCHOBHBIC T'E€OMETPHUYECKHE ITOCTPOCHHS C TIOMOIIBIO
' LUPKYIS U JINHEHKH
8 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHNSI OCHOBHOIM
MpoBePsSIEMOro .
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOT'O 0011Ier0 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
61 Pacrio3naBaTh OCHOBHBIC BHJIBI UYETBIPEXYTOIBHUKOB, MX JJIEMEHTHI,
' MOJIb30BAaThCS X CBOMCTBAMU MPHU PEIICHUU T€OMETPUIECKUX 3a/1a4
. [IpuMeHsITh CBOWCTBA TOYKM IE€PECEUEHUS MeAHUaH TPEYTrOoJbHHUKA
' (TIeHTpa Macc) B pelIeHUH 3a1a4
Brnagerp mnoHsTHEM CpedHEW JHHUM TPEYroJbHUKA W TpPAIleluH,
63 MPUMEHITh WX CBOICTBa MpH pEIIEHWH TEeOMETPUUYECKHX 3ajad.

ITons3oBatbest Teopemont Parneca U TEOPEMON O NMPONOPLUOHATIBHBIX

OTpE3Kax, MPUMCEHATE UX IJIA PCIICHUSA IPAKTUYCCKUX 3ada4




6.4

6.5

[IpuMmeHsATh NOpU3HAKK MOAOOUS TPEYrOJIbHUKOB B  PELICHUU

TCOMCTPHUYCCKUX 3aaa4d

[Tonws3oBarbes Teopemoit [ludaropa st pemieHns reoMeTpHUecKuX U
IpakTU4ecKuX 3amad. CTpouTh MaTEeMATHYECKYH0 MOJECIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO CJIaThb qepTén( U HAaXOAUuThb

COOTBETCTBYHOIIHME JJIMHBI

6.6

Bnagers noHATHSAMM CHUHYCa, KOCHHYCa W TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TPEyroyibHUKA. 1l0yIb30BaThCAd 3THUMH MOHATHIMHU

JJI pCHICHUA IMTPAKTUYCCKUX 3a/lav

6.7

6.8

6.9

Bbruucnare (pasnuyHbIMM  crioco0amMu) IUIOINAAb TPEYrojbHUKA U
IUIOUIaIM  MHOTOYrOJbHBIX (uryp (IoJsib3ysch, TIJ€ HEOO0XOAUMO,
KaJIbKYIATOpOM). [IpMMEHATh NOJy4YEeHHblE YMEHHS B NMPAKTHUECKUX

3agadax

Bitagers nOHATUAMY BIMCAHHOI'O U LICHTPAJIBHOIO yIjla, UCIIOJIb30BaTh
TEOpPEMBl O BIIMCAHHBIX yIJIax, yIilax MEXAy XOpAaMu (CEeKyIUMHU) U
yrie MeXAy KacaTeJIbHOW U XOPIOM MpPU PELICHUH T'€OMETPUYECKUX
3a1a4

Biagete mOHATMEM ONMCAaHHOTO YETBHIPEXYIOJbHHUKA, IPUMEHSTh

CBOMCTBA OIMCAaHHOTO IleT]':»IpéXYl"OJ'H)HI/IKEl IIpU pCHICHUH 3a1a4

6.10

HpI/IMeHHTB MOJIYYCHHBIC 3HAHWA HaAa  HIPAKTUKE —  CTPOUTH
MATEMAaTUYCCKUEC MOJACIN TJId 3aaad peanLHoﬁ KN3HHU W MIPOBOJUTH
COOTBCTCTBYHOIIUEC  BBIUUCICHUA C HNPUMCHCHUCM HO)IO6I/I$I )51

TPUTOHOMETPUHU (IIOJIB3YSCH, IJIe HEOOX0AUMO, KAJIbKYISTOPOM)

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

6.1

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMHM OCTPBIX YIJIOB, HAXOAUTH C UX
MOMOIIBI0 PA3JIMYHBIC DJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA
(«pemieHne  MPSAMOYTOJBHBIX  TPEYrOJBHUKOBY»). Haxomuth (¢

IIOMOIIBIO KaanynﬁTopa) JJIMHBL U YTJIBIL OJI4 HETA0IMYHBIX 3HAYCHUH




6.2

6.3

6.4

6.5

6.6

6.7

6.8

[Tonb30BatTbcs dbopmynamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM Il HAXOXKJIECHHS COOTHOLIEHUI

MCKAY TPUTOHOMETPHUIYCCKUMHA BCIIMUYMHAMHA

Hcnonb30BaTh TeOpeMbl CHHYCOB M KOCHHYCOB MJISi HAaXOXKICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYroOJbHUKA («PEIIEHUE TPEYrOoJbHUKOBY),

MNPUMCHATH UX IMPU PCIHICHUH TCOMECTPHUICCKUX 3ada1

Bnagers mnonstusmMu npeoOpazoBaHUS MOAOOMUS, COOTBETCTBEHHBIX
3JeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThes cBoiicTBaMU MOAOOUS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
monoOHbIX Quryp. IIpuMeHsATh CBOWCTBa MOAOOMS B TPAKTHUYECKUX
3aja4ax. YMeTb MPUBOJUTH MPUMEPHl MOAOOHBIX (Quryp B

OKpYyKaromemM MHUpe

ITonp3oBathes TCOPpEMaMH O IIPOU3BCACHUHU OTpPE3KOB XOopAa, O

MMPOU3BCACHUN OTPC3KOB CCKYIIUX, O KBaApaTe KacaTeJbHOM

ITons30BaThCA BCKTOpaMHu, TIIOHUMATb UX FCOMeTpI/I‘IGCKI/II\/'I n
(I)H?»PI“IGCKPIﬁ CMBICJI, IPUMCHATh UX B PCHICHUHU T'COMCTPHUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB

AJI HAXOKACHWA NJIMH U YTJIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHSATEL €ro B

PEIICHUH T'COMCTPUYCCKUX U IPAKTHYCCKUX 3a1av

Biagers NOHATUSMHM  NPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPYKHOCTH, [UIMHBI JYT'M OKPYKHOCTH WM DPaJMaHHOW MeEpBI YIUIA,
YMETh BBIUMCIATH ILIOMAAbp Kpyra W ero yacred. Ilpumensrts

TOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3adavdax

6.9

HaxomuTh ocu v LEHTPbl CUMMETPHUH (UTYD, TPUMEHSTh JABHKEHUS

IIJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

[IpuMeHsTHP TONyYeHHBIE 3HAaHUS HA TMPAKTHKE — CTPOUTH
MaTeMaTHYeCKUe MOJENN JUIS 3a/1a4 PealbHOW XKU3HH M TPOBOIHTH
COOTBETCTBYIOLIME BBIYUCICHHS C TPUMEHEHHEM TOJ00MS U
TPUTOHOMETPUYECKUX (YHKUMN (TONB3YsCh, TI/A€ HEOOXOAUMO,

KaJIBKYJIATOPOM )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpus
Hauanbnsie nonsatus reomerpuu. Touka, npsmasi, OTpe3oK, Jy4d. Yroi. Buabl
6.1 yrioB. BeprukanpHble M cMexHbIE yribl. buccekrpuca yrma. Jlomanas,
MHOTOYyrojpHUK. [TapamiensHOCTh U NEPIEHUKYIIPHOCTD IPSIMBIX
6.2 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOIMCTBa OCEBOH CHMMETPHH.
' IIprmepsl cHMMETPHUH B OKPYXKalOLIEM MUPE
63 OCHOBHBIE IIOCTPOCHHSI C TIOMOIUBIO LUPKYJIS WU JIMHEHKU. TpeyrosbHUK.
' Bricora, Mmennana, OucceKkTpuca, UX CBOWCTBA
6.4 PaBHOOepeHHBIE W pPaBHOCTOPOHHUI  TpeyrosbHUKU. HepaBeHcTBO
' TPEYroJIbHUKA
6.5 CBoiicTBa M TpH3HAKKM pPaBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3HaKu
' paBeHCTBa TPEYTOJbHUKOB
6.6 CaolicTBa 1 NPU3HAKU MapaJIeNbHbIX NpAMbIX. CyMMa yIioB TPeyrojibHUKA.
' BHemHue yriel TpeyrojapHuKa
[IpssmoyronbHblil  TpeyroapHUK. CBOICTBO MeIMaHbl IPSIMOYTOJILHOTO
6.7 TPEYrojibHUKA, MpPOBENAEHHOW K runoreHyse. [lpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIbHBIN TPEYroabHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOH, TeopemMa o OonblmeM yrie © OOJbIIe CTOpPOHE
TpeyrojabHuKa. llepreHquKyisp 1 HakJIOHHAast
69 I'eomeTpruueckoe wmecto Touek. buccekTpuca yrima W CepeAMHHBIN
' MEPIEeHIUKYIIAP K OTPE3KY KaK FTeOMETPUYECKHEe MECTa TOUEK
OkpyXHOCTB W Kpyr, XOpJa M JWaMeTp, HX CBoWcTBa. B3ammHoe
6.10 pacrojoKeHUEe OKpY)KHOCTH U mnpsmor. KacarenbHas u cexkymas K
OKPY>KHOCTH
6.11 OxpyKHOCTb, BIHCaHHAas B Yroj. BnmcaHHas W omnMCcaHHas OKPYKHOCTH

TpEyroJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 3J1IeMEHT COJlePKAHUS

6 I'eomerpus

6.1 UYeteipéxyronpHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsiMoyroibHUK, poMO, KBaJpaT, UX IPU3HAKH U CBOWCTBA

6.3 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U npusHaku. [IpsmoyroabHas
' Tpanenus

64 Meron yasoenusst menuansl. LlenTpansHas cumMmerpus. Teopema daneca u
' TEeOpeMa O MPOIOPLUOHAIBHBIX OTPE3KaxX

6.5 Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. LleHTp macc TpeyronbHuKa

6.6 [Momobue TpeyrompHUKOB, Kod(hdumuent momodus. [IpusHakum mnOHOOHS
' TpeyrojbHUKOB. [IprMeHneHre noqo0us npy pereHy NPakKTHYECKUX 3a/1ad
67 @opmynbl AN IUIOIIAAM  TPEyrojbHHUKA, Iapajuiejorpamma, pomba u
' Tpaneuuu

63 CpoiicTBa miomazeil reomerpuueckux ¢uryp. OTHomeHHEe TUIOIAnei
. oJI00HBIX pUryp

69 Brruncnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETY4AaTON
' Oymare

6.10 Teopema IIudaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHuu
' MIPaKTUYECKHX 3ajau

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIjia MPSMOYTOJbHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKJIECTBO. |pUTOHOMETPUYECKHE
¢bynkun yrios B 30°, 45° u 60°

6.12 Brnucannbple M LEHTpanbHBIE YIUIBI, YTOJ MEXAY KacaTelIbHOM M XOpIOM.
' VYTibl MEXAY XOpPIaMHU U CEKYIIUMU

6.13 BrcanHble U ONTMCAaHHBIE YETHIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.

OOu1re KacaTeabHbIE K IBYM OKPYKHOCTSM




9 KIIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomeTpust
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKAECTBO. POPMYJIbI IPUBEACHHUS
Pemenne tpeyronpHuKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PeuieHue
6.2 IIPAKTUYECKUX 3a1a4 C HCIOJIb30BAHUEM TEOPEMBl KOCHUHYCOB M TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue momodus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpousBeEHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEKYILUX, TEOpeEMa O KBaJipaTe KacaTeJIbHOU
Bekrop,  mnmmHa  (MOXIynb) — BEKTOpA,  COHAIPABIEHHBIE  BEKTOPHI,
6.5 IIPOTUBOIOJIOKHO HANpPaBJIEHHbIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJ BEKTOpamu. Pa3noskeHue BeKTopa 1o AByM
HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BexkTopa. CkansipHOE NMPOU3BEINCHUE BEKTOPOB, IIPUMEHEHUE IS
' HaXO0XJACHUS JUIMH U yTJIOB
JlexapTOBBl KOOPJAMHATHI HA IUIOCKOCTH. YPaBHEHMS NPSMOM M OKPYXHOCTH B
6.7 KOOpJMHATAaxX, IEPECEUEHNE OKPY)KHOCTEW U MPSIMBIX. MeTo1 KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHI
6.9 JlnHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BBIUUCICHHUE JUIUH JyT
' OKPYKHOCTEMN
6.10 [Inomane kpyra, CeKTOpa, CErMEHTa
- JIBU>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUM ¢(uryp (35eMeHTapHbIe

npencrasienus). [Tapamiensuslit nepenoc. [ToBopot



IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHSTh UX MPH PEUICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHe MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUM 3a]a4

Hu3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMM: OIIPCACIICHUC, aKCHMOMa, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BBICKA3bIBaHUA, TPHUBOAUTL IIPUMCPBI U KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IPU3HAKU
JeTUMOCTH, LIEJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
NecsiTUYHas Opo0b, CTaHIAPTHBIA BUJ YMCIIA, PAallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apu(pMeTH4YecCKUi KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpsA0YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
MPSIMOW, OKpYIJIATh YHCIA; yYMEHHE JeJaThb MHNPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSAMH: CTEIEHb C LEJNBIM I[OKAa3aTEIEM,
apuMeTUYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENeHU
OOJbIlle €NWHMIIBI, YMEHHE BBIMOIHATH pacuy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIPDAXXECHUI C KOPHSAMHM, Pa3jOKEHHE MHOIOUYIEHAa HAa MHOXKUTEIH, B
TOM 4HCIIE C HCHOJIb30BaHHEM (OPMYT pa3HOCTH KBAApPaTOB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YpaBHEHHE C




OJIHOM TEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OAHON NEpPeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPAaKTUYECKUX 3a]ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYyI0 M KOOPAWHATHYIO IUIOCKOCTh Uil M300pakKeHUsS peUIeHUN

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK QYHKIIMU, HYIIU
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, yObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHUE OIIEpUPOBATH MIOHATUSAMM: npsmas
MPOMOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBajpaTuuHas (QyHKIH,
oOpaTHas TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUTH rpaduky QYyHKINH, UCIOIB30BATh TPAGUKU IS OIPEICIICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEJIMETOB W pEAbHOW JKM3HM;, YMEHHE BBIpaXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BETUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTnyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCJENI0BATENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM 4YHCII€ Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMU U
ceMelHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHUIO 3ajJayd,
UCCIIEIOBaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOIN0I00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKA, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHHUK, pAaBHOOEAPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MearaHa, OMCCEeKTpUCca M BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuiesiorpaMMm, pomMO, TpPSIMOYrOJbHUK, KBaapaT, Tpamerus;
OKPY>KHOCTB, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIUYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue Gpuryp, moo0HbIE TPEYTOJIbHUKN, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaieNbHOCTh M MEPHEHIUKYIIPHOCTD MPSAMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yrojl
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaroIleM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleNienuesia; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHOIICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOULIBIO YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs  CHCTEMA
KOOpJIMHAT, KOOPJAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME MCIOJIb30BaTh BEKTOPHI M KOOPAMHATHI I MPEACTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U PeATbHOMN )KU3HU

14

YMeHHe OmepupoBaTh IMOHATHUSMH: CTOJOUKOBBIE M KPYTOBBIC
IMarpaMMbl, — TaOMUIBL, cpenHee  apudmMeTHueckoe, MeaUaHa,
HauOoJIbIlIeE W HAaWMEHBINIEEC 3HAYCHHS, pa3Max YHCIOBOTO Habopa;

YMEHUE  U3BJCKaTb, HWHTEPIPETUPOBATh M  MPeoOpPa3OBBIBATH




15

16

nH(pOpMalLIMIO, TPEACTABICHHYI0 B Ta0lMIIAX M Ha JAHarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHSATUSIMU: CIy4alHBIA OMBIT (CIIy4alHbIN
IKCIICPUMEHT), dJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMBITAX C
PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU COOBITHSIMU; YMEHHUE peIIaTh
3a/ladyl METOJIOM OPTraHHW30BAHHOTO Mepedopa W C HUCHOJIb30BAHUEM
MpaBujia YMHOXCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HHU;
3HAKOMCTBO C IIOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH NPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MEePUOIUUECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palroHaTbHBIMU
' YUCITaMHU

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OINepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMU

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIUUCICHUN
2 Anrebpanyeckue BbIpaXeHHs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ uenbiM mnokaszaresneM. CTENeHb C PAMOHAIBHBIM ITOKA3aTEJIEM.
. CaoiicTBa cTeneHn

2.3 MHorounensl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypajJbHOW  CTEINEHHU. HeiictBuss ¢
' apupMeTHUIECKIUMH KOPHIMHU HATypaIbHON CTETICHU
3 YpaBHEHUs 1 HEpABEHCTBA

- Lenple u npoOHO-paroHanbHBbIe ypaBHEHUs. CHCTEMBI W COBOKYITHOCTH
. ypaBHEHU I

1s Lensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTHU
' HEPaBEHCTB

3.3 Penrenuie TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4ecKix BEJINYUH
7.6 BexkTopsl Ha TIII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padbr
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