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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH 1IeNbI0 00€CIeUnTh W3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHHWM W B3aMMHOE pACIOJIOKEHUE, ONMPAECTCS HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHus reoMeTpuH Ha ypPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 3aKIIOYAETCS] B TOM, YTO OOYYaOLIUICS YUUTCS IPOBOAUTD
JIOKa3aTeJIbHBIE PACCYKJICHUS, CTPOUTD JIOTHYECKUE YMO3aKIIIOUECHHUsI, JOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCykJIe€HusT «OT MPOTHBHOIO», OTIMYaThb CBOWCTBA OT IPU3HAKOB,
dbopMynpoBaTh 0OpaTHBIE YTBEPIKICHUSI.

Bropoii 1nenpr0 H3ydeHUsT T'E€OMETPUHU SBISETCA HCIIONb30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUM KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIONIMXCSI B peanbHOM ku3HU. OOydaromuiicss JOKEH HayYUThCS
ONPENENIUTh T€OMETPUUYECKYIO (PUTypy, ONMUCATh CIOBAMHU JIaHHBIA 4YEpPTEX WU
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUMU.
[Ipu pemieHun 3amay NPAKTUYECKOTO XapakTepa OO0y4YaroIIMKCS YYUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JPYTUMH yueOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI TEOMETPUIECKUX (PUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYyYEHHBbIX YMEHHUU B (PU3HUKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoumeHus», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOLIUME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M UX cBoWcTBa», «M3MmepeHue
F€OMETPUYECKUX  BEIMYMH», «/[eKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTH,
«BekTops», «JIBmkenus miaockoctmy, «IIpeodbpazoBanust mog00us».

Ha uzyuenue yueGHoro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefient0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJIeN0), B 9 kitacce
— 68 yacoB (2 4aca B HEJIEIO).

COAEPKAHUE OBYUYEHUA

7 KIIACC



HauanpHble noHsaTHA reoMerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buaesl
yriioB. BepTukanbHble M CcMexHbIE yIUIBl. buccektpuca yrima. Jlomanas,
MHOTI'OYyToJIbHUK. [lapannenbHOCTh U EPIEHIUKYISIPHOCTD NPSIMBIX.

CumMmerpuuHsble purypsl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuH. [Ipumepsl
CUMMETPHUH B OKPYKAIOIIEM MHUpE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBIO LHUPKYJIS U JIMHEWKU. TpeyrojbHUK.
Bricota, Menuana, OucceKTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHUM  TpEyrojabHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuka. llpusHaku
PABEHCTBA TPEYTOJIBHUKOB.

CBOICTBA U NIPU3HAKU NapaJUIEIbHBIX MPAMBIX. CyMMa yIJIOB TPEYrOJIbHUKA.
Breninue yribsl TpeyrojibHUKA.

[IpsMoyrosibHbIN  TpeyroiabHUK. CBOWCTBO MEAHMAHBI MPAMOYTOJIBHOTO
TPEYTOJBbHUKA, IPOBEAEHHOMN K TUIOTEHY3€. [[pu3Haky paBeHCTBA NPSIMOYTOIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTrOJIbHBINA TPEYTOJIBHUK C yTiIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o0 OoJbllieM yriie U OOJbLlIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISp U HAKIIOHHAS.

['eomeTpuueckoe MecTO TO4YEK. buccekTtpuca yrima W CEpEeIUHHBINA
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JuaMeTp, HUX CBoWcTBa. B3amMmHoe
PacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenbHas u cexymias K OKPY>KHOCTH.
Okpy>XHOCTb, BIIHCAaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH

TPEYTOJIbHUKA.
8 KUIIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoicTBa. YacTHeie
cilyyad MapajijiesorpaMMoB (MPSMOYTOJIbHUK, poMO, KBajpar), UX MNPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssiMoyrosibHas Tparenus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiapHuKa.

[Togobue TtpeyronpbHUKOB, KodpdunueHnt nomodbus. IlpuzHaku momoOus
TpeyrojabHUKOB. [IpumeHeHue mogo0ust Mpu peuieHnH MPaKTHIECKUX 3a/1ad.

CpoiicTBa mmomaaei reomerpudeckux ¢uryp. @opMynbl I TUIOMIAAH
TPEYroJIbHHKA, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHUE IUIOMIaIen
NnoJ00HBIX (Uryp.



Brruncnenne nmiuomaaend TpeyroabHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
MPAKTUYECKUX 3a]ad.

CuHyC, KOCHHYC, TAaHT€HC OCTpPOro yrIJia MPSAMOYTOJBHOTO TPEYroJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yrioB B 30, 45 u 60°.

BrivcanHble U IEHTPAJIbHBIE YTJIbI, YTOJI MEXIY KacaTeIbHOU U XOPI0U. Y TJIbI
MEXAY XOpJaMH W CEKyIIMMH. BIHMCaHHBIE W ONMMCAHHBIE YETHIPEXYTOIBHUKH.
B3aumHoe pacnonokeHue ABYX OKpykHocTei. Kacanue okpykHocrten. OOmue

KAacaTeIbHbIE K IBYM OKPYXHOCTSIM.
9 KJIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemenne TpeyronbHUKOB. Teopema KOCHHYCOB U Te€OpEMa CUHYCOB. Pelrenne
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Tpeobpa3zoBanue nogodus. [logoOrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYyIIUX, TEOPEMA O KBAJAPATE KaCaTEIbHOM.

Bektop, anuHa  (MOAynb)  BEKTOpa,  COHANpaBJICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOXKHO HAIPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BeKTOpaMu. Pa3noxkeHne BeKkTopa II0 JBYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKaaspHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHNE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbI KOOPJIUHATHI HA IJIOCKOCTH. Y PABHEHUS IPSAMOU U OKPY>KHOCTH B
KOOpAMHATAaX, IIEPECEUYCHUE OKPYKHOCTEM M NpsMbIX. Meron KoopavHAaT U €ro
IPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpy)HOCTH. ['pagycHas u paguaHHas
Mepa yIJia, BBIUMCIECHHE JUIMH Jyr OKpyxkHocTeu. [Imomane kpyra, cekropa,
CErMEHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUTYp (dJIeMEHTapHbIE
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.

INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



JInuHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpaMMbl Yy4eOHOrO Kypca
«I"eomeTpush) XapaKTEPHU3YOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

MPOSIBICHUEM WHTEpeca K TMPONUIOMYy M HACTOSIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaT€MaTUKOB M POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JTOCTHKEHHUM B IPYTHX HayKax M MPUKIAAHBIX chepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S13aHHOCTEH IrpaklaHWHA U peaiu3alii ero
npaB, TPEJICTABICHUEM O MaTEMaTUYECKUX OCHOBAaX (HYHKIIMOHHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBICHHUH, IPOIEAYp IPa)kJAaHCKOrO OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C NPAKTUYECKHM IPUMEHEHHEM JIOCTH)KECHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PpEIIEHWU MPAKTUYECKUX 3a1ady
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha NPOTSHKEHWU BCEH JKM3HM Ul YCHEIIHOW MpodeccHoHaNbHOU
NESATEIIbHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
MOCTPOEHUEM MHIMBUTyAIbHON TPAEKTOPUH O0OpAa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTaUuell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOIBI U
oOlIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeI0BEYECKOU
NeATEIbHOCTH, JTANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHUS IIUBUIIM3AINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KyJIbTYypOM Kak CpeACTBOM
NO3HAaHWA MHpPA, OBJIAJEHUEM IMPOCTEUIIMMH HaBBIKAMHM MCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, GopMHpPOBAHHME KYJIbTYPbI 310pPOBbS H
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO IPUMEHATH MATEMaTUYECKWE 3HAHHUS B HWHTEpPECaX CBOETO
3M0pOBBS,  BEIEHUS  3J0pPOBOro  obOpa3a KU3HM  (30pOBOE  THTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHM U OTAbIXa, peryispHas Qunueckas



aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OLIMOKY M TaKOTI'o K€ MpaBa IPyroro 4eJ0BeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUS 3a/1a4 B
00JIaCTU COXPAaHHOCTH OKPYKAIOIICH Cpelibl, INIAHUPOBAHUS MTOCTYIIKOB U OIEHKH
UX BO3MOXXHBIX MOCIIEICTBUI JJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aILHOTO
XapakTepa SKOJIOTMYECKUX MPoOJIeM U IMyTel UX PEelIeHUs;

8) aganTanusi K U3MEHSIIOUIUMCH YCJOBHSIM COLMAIBHOI ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIEH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS U JeUCTBUS, (GOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKKM MATEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIy HOHATUAMHU, (HOPMYIUPOBATH
ONpENENECHUs]  TOHATHM, YCTAHABIMBAaTh  CYLIECTBEHHBIM  NpPHU3HAK
Kjaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCHOPUHUMATH, (OPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpUIATENbHbIE, €IMHUYHbIC, YacTHbIE U O0O0IIue,
YCJIOBHBIE;

e BBIBISATH  MaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
npoTtuBopeursi B (aKkTax, [JAHHBIX, HAONIOJACHUSIX U YTBEPKICHUSX,
npemiaraTb KpUTEPUHU JUIsl BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTHUBOPEYMI;

e J€JaThb BBIBOABI C MKCIOJB30BAHUEM 33aKOHOB JIOTMKH, IEAYKTHUBHBIX H
MHAYKTUBHBIX YMO3aKIOUYEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHUH;



pa30upaTh IO0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPXKICHUN (TPSMBIE W OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEIHLHO HECIOXXHBIC JI0KAa3aTeIhCTBA
MaTeMaTH4ecKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIWIO, TPHBOIUTH
IPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOW 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoJIee TOIXOMAMUNA C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

UCII0JIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIIbCKUNA WHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh BOMPOCHl, (UKCUPYIOIIME MPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HCKOMOE U JaHHOE, (HOopMHpOBAThH
TUIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3HUIIMI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE IO YCTAaHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOI;
CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIEHHUS M BBIBOJBI MO pe3yJbTaTam
NPOBENEHHOTO HAOJIIOICHMS, HUCCIEAOBAHMS, OIIEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIPOLIECCA, a TAKXKE BBIJIBUTATh
MIPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb W HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS,

BbIOMpaTh (GOpMYy MPEACTaBICHUS HMHPOPMALUU U HWIUTFOCTPUPOBATH
perraemMbie 3a7ayd  CXeMaMH, JuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(MOpPMALMU MO KPUTEPHSIM, MPEII0KEHHBIM
YUHUTEJIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHUKaTHBHBbIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBHUS:

BOCIPUHUMATh U (POPMYJIUPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBHUIMHU
U LEJSIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpa)aTh CBOIO TOUYKY 3PEHHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS IO XOIYy PELICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN pE3yNIbTaT;

B X07ie 00CYX/IeHHUs 3a]]aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh MJIEU, HAIEJIEHHBIE HA MOMCK
peLIeHNs1, CONIOCTABIIATh CBOM CYXXIEHUS C CYKIAECHUAMU IPYTUX YYACTHUKOB



nuanora, OOHapy»KUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyTHpOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS;

e MPEACTABIATH PE3YyJIbTAaThl pELICHUS 33]a4M, SKCIIEPUMEHTA, UCCIIEA0BAHMS,
MIPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllUK U OCOOEHHOCTEN ayIMTOpHUU;

e TIOHMMATh U KUCIOJb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaJIbHOM
palboTHI IPU pEIIeHUU YUYEOHBIX MaTEMaTHUECKHX 3a]1aY;

e TMPUHUMATH 1I€JIb COBMECTHOM JESATEIBHOCTHU, MJIAHUPOBATH OPraHU3ALIUIO
COBMECTHOM paboThl, pacnpenensTb BUIbl pPabOT, JOrOBapUBATHCA,
00CYX/1aTh MPOLECC U pe3yibTaT paboThl, 0000IATh MHEHUSI HECKOIBKUX
JIIOJICH;

e yYacTBOBaTh B TIpyHmnoBbIX (opmax paboTel (0OCykIeHus, OOMeH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHUE), BHIIOJHATH CBOIO YacTh pabOThI
U KOOPIMHHMPOBAaTb CBOU JEWUCTBHS C JPYIMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAu€CTBO CBOEro BKJaJa B OOWIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUS.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBIIATH ITUIAH, AJITOPUTM pEUIEeHUs 3a7adu (WId €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECypCOB M
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

e BIIAJIETh CIIOCOOAMH CAaMOMPOBEPKU, CAMOKOHTPOJIS MPOIIecca U pe3ybTaTa
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

e TMPEABUACTH TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBLI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIHCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEILHOCTU MOCTABICHHOW LIEIU U
YCIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTKECHUS 1IeJH,
HaxXOJUTh OMMOKY, 1IaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMKCA TMOJYYUT CIETYIOIIHNE
peIMEeTHbIEC PEe3yJIbTaThI:

Pacro3HaBaTh M3ydYeHHbIE TE€OMETPUYECKHE (HUTYpPBI, OMpeneisTh HX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb TIEOMETpUYECKHE (UTYpbl, BBINOIHATH



YEPTEkKH MO YCIOBUIO 3a1a4d. I3MepsATh TMHENHBIE U YIJIOBBIE BEJIMYUHBI. Pemarts
3a71a4M HA BBIYKMCIIEHUE JIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henate TpyOyr0 OILICHKY JHHEHHBIX U YTJOBBIX BEJIMYHUH MPEIMETOB B
pealbHOW >KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl ITHX
O0OBEKTOB T10 OPSIIKY BETUYUHBI.

CTpouTh 4yepTeKU K TEOMETPUUYECKUM 3a/1auam.

[Tonmp30BaThCA TNpPHU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIIOIb30BATh
MIPU3HAKKA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUHN 3a/1a4.

[IpoBOUTE JTOTHYECKUE PACCYXKICHUSI C UCIOJIb30BAHUEM T'€OMETPUUYECKHUX
TEOpEM.

[Tomp30BaThCA MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEJMAHBI, MPOBEAEHHOUN K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEIICHUY I'€OMETPUUECKUX 3a]a4.

OrnpenensaTs napaieIbHOCTh IPSMBIX C TIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yer
C HUMH cekymas. OnpeaensiTh MNapajuieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOUYEK APYTOM MPSMOM.

Pemiats 3a1a4n Ha KileTyaTol Oymare.

[IpoBOANTE BEIYMCIICHHS U HAXOIUTh YUCJIOBBIC 1 OYKBEHHBIC 3HAUCHHS YIJIOB
B T€OMETPUYECKHUX 3aJa4ax C MCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX TMpPU TEPECEYCHUU JIBYX
MapaJJIETbHBIX MPSAMBIX CEKYIIEeH. Pelath mpakTHYeCcKue 3aa4d Ha HAXOXKICHUE
YIJIOB.

Brnagers TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIpPEACATh
OMCCEKTPHCY yIjia U CePEIUHHBIN MEPIICHANKYIISAP K OTPE3KY KaK reOMETPHUUICCKHUE
MeCTa TOYEK.

@opMynUpOBaTh OMPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY’>KHOCTH, TTOJIb30BAThCS UX CBOWCTBAMH. ¥ METh MPUMEHATH 3TH CBOKWCTBA MPU
pEIIEHNH 3a1a4.

Brnagete MmoHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonbp3oBaThCcsi pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOU TOUKE.

Brnagere noHsATHEM KacaTelbHOW K OKPY>KHOCTH, IOJIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTelIbHON U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMU T€OMETPUUECKUMH HEPABEHCTBAMM, TIOHUMATh
UX IIPAKTUYECKUNA CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C TOMOIIBIO LIUPKYJIS U
JIMHEUKH.



K xoHiy oOyuenus B 8 kjacce OOyYarONIMICS TOJYYHT CIICTYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
MOJIb30BATHCS X CBOMCTBAMU NPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TEPECEUECHMs] MEJIHWaH TPEyrojibHUKa (LeHTpa
Macc) B PEIICHUH 3a/1ay.

BnaneTs noHsATHEM CpeHEN TMHUY TPEYTOIbHUKA U TPAIIELIMH, TPUMEHSTh UX
CBOICTBA MpHU pellieHnr reomerpuueckux 3anad. [lonszoBarbes Teopemoit daneca
U TEOPEMOMl O MNPONMOPLUOHAIBHBIX OTpPE3KaX, MPUMEHATh MX JUIsl PEHICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsATh NpU3HAKK MOA00US TPEYTOIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3ajay.

[Tonb3oBatbess Teopemoit [ludaropa nans pemieHuss TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aaa4. CTPOUTh MaTEMAaTUYECKYIO MOJIENb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€NIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JJIUHBI.

Brnagete DOHATHSMHU CHUHYCa, KOCHMHYCa M TaHI€HCa OCTpOro yria
IPSIMOYTOJIBHOTO TPEYrojbHUKA. [10J1630BaThCsl STUMU MOHSTHIMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuuHbiMU crioco0aMu) IUIOUIalb TPEYTroJIbHUKA U IUIOLIAN
MHOTOYTOJBHBIX ~ (GUryp (MONB3ysCh, TIA€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsTh MOyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

BrnageTte NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO YTIJa, MCHOJb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTJaX, yrjlax MeXay XopAaMH (CEKYLUMH) U yIiie MEeXKIy
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSITh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTONbHUKA IPU PELICHUU 3a]1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha NMPAKTHKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NpPUMEHEHUEM TMOA0OUS W TPUTOHOMETPHUM (MOJB3YACh, IA€ HEOOXOIUMO,
KJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIIHUE
IPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIbIO KadbKyJISTOPa) JJIUHbI
Y YTJIBI 17151 HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBatbes popmyaamMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JUUII HAXOXJIECHHSI COOTHOIIEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMU.



Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKIEHUS Pa3InYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pELIEHNN T€OMETPUYECKHX 3a1a4.

Brnanets nonsTUsAMU IpeoOpa3oBaHus IOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. Ilonb3oBaTbest cBOMCTBaMU MOA00MS NPOU3BOJIBHBIX (PUTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTHb YIIbl y NoA00HBIX ¢uryp. Ilpumensars
CBOMCTBa TOA0O0MA B MPAKTUYECKUX 3aJadyax. YMETh MPUBOAUTH MPUMEPHI
10JIOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonp30BaTECS TEOPpEMAMU O NMPOU3BEICHNUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamMH, MOHUMAaTh MX T'€OMETPUUECKUNA W (HU3HUECKUI
CMBIC]I, MPUMEHATh WX B PEUICHUU T€OMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IprMEHATH CKAJSIPHOE MPOU3BEAECHNUE BEKTOPOB JJIsl HAXOXKACHUs UIMH U YIJIOB.

ITonp30BaThCA METOAOM KOOPAUHAT HA IIJIOCKOCTH, IIPUMEHSATD €r0 B PELLICHUU
F€OMETPUYECKHUX U NMPAKTUYECKUX 3a4ad.

Bianerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJIBHHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY’KHOCTH U PaAMaHHOM MEpBI yIJa, YMETh BBIYUCIATH IUIOIIAb
Kpyra 1 ero yacreu. [IpuMeHsTh [101y4YeHHbIE YMEHHUS B IPAKTUUECKUX 3a/1a4ax.

Haxoauts ocu (MM LEHTPBI) CUMMETpUM (UTYp, NPUMEHATH JBMXKEHUS
IJJIOCKOCTHU B MPOCTEUIINX CIy4dasiX.

[IprMEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJENH U1 3a1a4 PEAIbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NPUMEHEHHEM IMOA00Us U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, THAE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne ni/m P Konrpoabnbsie IIpakTuueckue (undpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcsl
[Ipocreitmue reomeTpuueckue GUrypsl u
P . P uryp bubnnorexa [IOK
1 UX cBoiicTBa. 3MepeHne reoMeTpruiecKux 14
https://m.edsoo.ru/7f415e2¢e
BEJINYMH
bubnunoreka LIOK
2 T 22 1
PEyroIpHAKH https://m.edsoo.ru/7f415¢2¢e
3 [TapannenbHble MpsiMble, CyMMa yTIJIOB 14 | Bu6moteka [JOK
TPEYrojbHUKA https://m.edsoo.ru/7f415¢2e
4 OxkpyXHOCTb 1 KpyT. [ 'eomeTpuueckue 14 | bubnnorexa [JOK
TOCTPOECHUS https://m.edsoo.ru/7f415¢2¢
bu6nunorexa LIOK
5 I1 i 4 1
OBTOpCHHE, 060bmeHHe 3HanHi https://m.edsoo.ru/7f415¢e2e
OBLIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOI'PAMME
8 KUIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HanmenoBaHue pa3ie/ioB U TeM undposbie
Ne i/ P Kourpoabubie IIpakTnyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIC
padoTsbl padoThI

pecypcbl




N bu6mmoreka [JOK
1 4 12 1
CTRIPEXYTONLHIIH https://m.edsoo.ru/7f417¢e18
Teopema daneca u Teopema o
2 IIPONOPLUOHAIIBHBIX OTPE3KaX, MOJOOHBIE 15 1 bubmmorexa LHOK
poroph p > HOA https://m.edsoo.ru/7f417¢18
TPEYroJIbHUKU
[Tnomans. Haxoxaenue miomanei
At A Hal bu6mmoreka [JOK
3 TPEYTOJIbHUKOB U MHOTOYTOJIBHBIX (DHUTYD. 14 1
https://m.edsoo.ru/7f417¢e18
[Tnomaau moxoOHBIX GuUryp
4 Teopema [Tudaropa u nHauamna 10 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417¢18
Vsl B OKpyKHOCTH. Bricanusie n
5 OIMCAHHBIEC YEThIPEXYTOJIbHUKH. 13 1 bubnnorexa [JOK
KacarenbHble k okpyxHOcTU. Kacanue https://m.edsoo.ru/7f417¢e18
OKpY>KHOCTEN
. bubnuorexa [JOK
6 II 600 4 1
OBTOPCHHUE, ODODIICHHC SHAHUH https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
9 KNIACC
KosmnuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uMppoBbIe
Ne i/ P Konrpoabnubie IIpakTnyeckue (upp )
NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbl
pecypcbl
| Tpuronometpus. Teopembl KOCUHYCOB 1 16 | bubmuorexa [JOK

CUHYCOB. Penienne TpeyroinbHUKOB

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




) [IpeobpazoBanue mogodus. Merpuueckue
COOTHOIIICHUS B OKPYKHOCTH

3 Bekrtopsl

4 JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH
[IpaBuiibHBIE MHOTOYTOJIBHUKH. [{1Ha

5 OKPY’KHOCTH H ILJIOIIAAb KpyTa.
Brruncienue nmomaaei

6 JIBM>KEHUS MIJIOCKOCTH

7 [ToBTOpeHME, 0000IIECHNE,
CUCTEeMaTH3alusl 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

10

12

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41al2c

bubmuoreka [IOK
https://m.edsoo.ru/7f41al2c

bubnuoreka [{OK
https://m.edsoo.ru/7f41al2c




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
ara undposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTunueckue A op
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
1 [Ipsimas u oTpe3ok. 1 bubnnorexka [JOK
https://m.eds00.ru/8866b724
) JIyd u yrom. 1 bubnuoreka [IOK
https://m.edsoo.ru/8866cbba
3 CpaBHEHHE OTPE3KOB U YIJIOB. 1 bubnnoreka [JOK
https://m.eds00.ru/8866c5c0
4 N3MmepeHne oTpe3KoB. 1 bubnmnoreka [JOK
https://m.edso00.ru/8866c7be
5 Wsmepenue yrios. 1
6 CMexxHbIC U BEPTUKAIBHBIC YTJIBI. 1
7 CMexXHbBIC U BEPTUKAIBHBIC YTJIBI. 1




[leprieHquKyISIpHBIE MIPSIMBIE.

PaBEHCTBA TPEYTOJbHUKOB.

8
Pewenne 3anau. I[loaroroBka k

9 KOHTPOJILHOH paboTe 1o riase 1.
KonTponpHas padora Nel mo riase BuGmiorexa LIOK

10
L. https://m.edsoo.ru/8866c3ea
[TepBbIii mpU3HAK PAaBEHCTBA

11 TPEYTrOJIbHUKOB.
[IepBblil IpU3HAK PABEHCTBA

12 TPEYTrOJIbHUKOB.
[IepBblil IpU3HAK PABEHCTBA

13 TPEYTrOJIbHUKOB.
Menauanbl, OUCCEKTPUCH U BBICOTHI

14 TPEYTOJIbHUKA.
Menuanbl, OUCCEKTPHUCHI U BHICOTHI Bu6muorexa LIOK

15
TpeYTOIBHUKA. https://m.edsoo.ru/8866ce80
Menuanbl, OUCCEKTPHUCHI U BHICOTHI Bu6muorexa LIOK

16
TpEYTroIbHUKA. https://m.edsoo.ru/8866d1fa
Bropoi1 u Tpetuii npu3HaKu Bu6miorexa [OK

17 PaBeHCTBA TPCYTOILHUKOB. https://m.edsoo.ru/8866d34e
Bropoit u TpeTnii npu3HaKu

13 bubmuorexa [JOK

https://m.edsoo.ru/8866¢e01e




BTopo#i u Tpetuii npu3Haku

19 paBEHCTBA TPEYTrOJbHUKOB.
Bropoi1 u TpeTuii npu3HaKu
20 paBEHCTBA TPEYTrOJbHUKOB.
71 3aga4yu Ha TOCTPOCHHUE. bu6mmoreka [IOK
https://m.edsoo.ru/8866e88¢
P 3aga4u HA TOCTPOCHHUE.
23 Pemenue 3amau.
Pemenue 3agaq. ITonroroska k Bu6uorexa [JOK
24 KOHTPOJIbHOU paboTe 10 riase 2. https://m.edso0.ru/8866e9ec
KonTtponpsnast padora Ne2 o riaBe
25 2.
[Ipu3Haky napajinenbHOCTH JBYX BuGnorexa [IOK
26
HPAMBIX. https://m.edsoo.ru/8866d6fa
[Ipu3Haku nmapawieTbHOCTH IBYX Bu6nnorexa LIOK
27
IIPAMBIX. https://m.eds00.ru/8866d880
[Ipu3Haku nmapawieTbHOCTH IBYX Bu6nnorexa LIOK
28
1IpAMBIX. https://m.eds00.ru/8866d880
[Ipu3Haku napamieabHOCTH IBYX BuGnnorexa [IOK
29

MMpAMBIX.

https://m.edsoo.ru/8866e26¢

30

Axcuoma napaJICJIbHBIX IMPAMBIX.




Axcrnoma napalyICJIbHBIX IIPAMBIX.

bu6mmoreka [JOK

31
https://m.edsoo.ru/8866e3a2
32 AKcuoma napajuiesIbHbIX IPSIMBIX.
33 AKcuoma napajuiesIbHbIX IPSIMBIX.
14 Pemrenue 3amau. bubmuorexa [JOK
https://m.edsoo.ru/8866eb22
Pemenue 3amau. [loaroroska
35 KOHTPOJIbHOHM paboTe 1o riase 3.
KonTponbnas paborta Ne3 no rinase Bu6muorexa LIOK
36
3. https://m.edsoo.ru/8866ecbc
37 CyMMa yriioB TpeyroJIbHHKA. bubnuorexa [JOK
https://m.edso00.ru/8866ef64
38 CyMMa yriioB TpeyroJIbHHKA.
COOTHOIIEHUS MEXK]Ty CTOPOHAMH U Bu6nuorexa LIOK
39
yIJIaM# TpEYTOTbHUKA. https://m.edso00.ru/8866f086
COOTHOILIEHUS MEXK]Ty CTOPOHAMH U
40 yIJIaMU TPEYTOJIbHUKA.
CooTHOIIEHNS MEX/1y CTOPOHAMU U
41 yrJIaMd TPEYTOJIbHUKA.
Pemenue 3agau. Iloaroroska k
42

KOHTPOJILHOM paboTe.




Kontponbnas padota No4.

bu6mmoreka [JOK

43
https://m.edsoo.ru/886613b0
44 [IpsiMoyTONBHBIE TPEYTONBHUKH.
45 [IpsiMoyTONBHBIE TPEYTONBHUKH.
46 [IpsiMmoyrosbHBIE TPEYTONBHUKH. bubmumorexa [IOK
https://m.eds00.ru/8866630
[TocTpoeHue TpeyroyibHUKA IO TPEM Bu6miorexa [OK
47
SJICMCHTAM. https://m.edsoo.ru/8866f8ba
[TocTpoeHue TpeyroyibHUKa IO TPEM Bu6miorexa [OK
48
SJICMCHTaM. https://m.edsoo.ru/8866faSe
49 Pemenwne 3amauy.
50 Pemenue 3amau bu6mmoreka [IOK
https://m.edso0.ru/8866febe
51 Pemenune 3amau bu6mmoreka [JOK
https://m.eds00.ru/88670800
Pemenne 3amad. IToaroroBka k BuGuorexa [IOK
52 KOHTPOIIBHOM paboTe 110 riase 4. https://m.edso00.ru/88670e9a
KonTpoabHas pabora Ne5 no riase
53 4,
54 I'eomeTpuueckne MecTa TOUEK.
55 I'eomerprueckue Mecra TOYEK. bubnuoreka [IOK

https://m.edsoo.ru/8867013¢




OxkpyxHocTh. KacaTtenbHas k

bu6mmoreka [IOK

>6 OKPYKHOCTH. https://m.edso0.ru/88670508
OxpyxHocTtb. KacarenbHas k
57 OKPY>KHOCTH.
OxkpyxHocTh. KacaTtenbHas k Bubmorexa [[OK
>3 OKPYKHOCTH. https://m.edso00.ru/88670a62
59 CumMeTpHuuHble PUrypsl.
60 CuMMeTpudHbIC (PHUTYPHI. bubnuorexa [JOK
https://m.eds00.ru/8867103¢
61 Pemenne 3amau.
[ToBTrOpenue. Pemenue 3anad mo Bubmorexa [IOK
62 Teme "TpeyrombHuKH". https://m.edsoo.ru/88671188
IToBTOpenue. Pemenune 3agau no BuGnorexa [IOK
63 Teme "lapajuiensHpie npsamble’. https://m.edso00.ru/886712d2
IToBTOpenue. Pemenne 3agay no
teMe "COOTHOIICHUS] MEXTY Bu6moTexa [IOK
64 CTOpOHaMH U yTlIaMu https://m.edsoo.ru/88671462
TpeyrojbHuKa"
65 Wroroas KOHTpoJIbHASA paboTa. bubmuoreka [IOK
https://m.edsoo.ru/886715b6
66 Peseps bubnuoreka [IOK
https://m.edsoo.ru/886716ec
67 Pezeps




68 Peseps 1 bubnuorexa [JOK
https://m.eds00.ru/886719bc
OBULIEE KOJIMYECTBO YACOB I10 63 5 1
[MTPOI'PAMME
8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3yueHusi  oOpa3zoBaTe/bHbIE
padoThI padoTsbI
pecypchl
1 BBoaHoe noBTOpeHue 1 bubnnorexa [JOK
https://m.edsoo.ru/88671af2
) BBoaHoe noBTOpeHue 1 bubnnorexa [HOK
https://m.edsoo0.ru/88671cal
; BBonnoe noBropenne. BxogHoi | Bubmorexa [IOK
KOHTPOJIb https://m.edso00.ru/88671cal
4 MHOroyroiasHuKu 1 bubnuoreka [IOK
https://m.edsoo.ru/88671dea
S Pemenue 3agau o reme | Bu6morexa [IOK
«MHOrOyronbHIKI https://m.edso00.ru/8867120
; [Tapannenorpamm, €ero cBOMCTBA U | Bu6mmorexa [IOK
TpU3HAKH https://m.eds00.ru/8867209¢
; Pemrenue 3agau no reme | Bu6miorexa [IOK
«Ilapamnenorpamnny https://m.edso0.ru/88672358




Tpanenus. PaBHoOenpenHas u

bu6mmoreka [IOK

8
HPAMOYTOJIPHAS TPALICIIIH https://m.edsoo.ru/8867252¢
Cpenusis TuHUS TPEYTOJIbHUKA. Bu6muorexa LIOK
9
Cpetasist TUHHS Tparenun https://m.edsoo.ru/88672858
10 Teopema Daneca bubnuorexa [JOK
https://m.edsoo.ru/88672b14
[IpsmoyronbHUK, poM0.UX npusHaku Bu6miorexa [OK
11 =
1 CBOUCTBA https://m.edsoo.ru/88672b14
12 KBanpart, ero npusHaku u CBONCTBa. bubnnorexa [JOK
https://m.edsoo.ru/88672c¢9%a
13 [lenTpansHas cuMMeTpus bubnnorexa [JOK
https://m.edsoo.ru/8867337a
Pemrenue 3amay o riase 6 Bu6muorexa LIOK
14
«HeThIpeXyTroTbHUKI https://m.edso00.ru/88672e0c
15 KonTtponbHas pabora Nel no riase 6 bubnuoreka [IOK
https://m.edsoo.ru/88672138
[TonsTHE MIIOIIAa I MHOTOYTOJIbHUKA
" €€ cBoiicTBa. OTHOIIEHHE Bu6miorexa [OK
16 TUTOIIa/IEH TPEYTONBLHIKOB C O0IIHM https://m.edsoo.ru/88672358
OCHOBAaHUEM HJIM OOIIEH BBICOTOH
Ilnowans kBanpara, bubmuorexa [JOK
17
pAMOYTOJIbHIKA https://m.eds00.ru/88673064
18 [Imomane nmapannenorpamMmma bu6mmoreka [JOK

https://m.edsoo.ru/88673794




Pemrenne 3agau mo treme "Iliomans

19 . bu6mmoreka [IOK
lapajcjorpamma https://m.edsoo.ru/88673794
20 [Inomane TpeyroibHUKa bubmmoreka [IOK
https://m.edso0.ru/886738fc
Pemenue 3ama4d no teme "Ilnomans Bu6muorexa LIOK
21 "
TPCYTOIbHUKA https://m.edsoo.ru/88673a78
2 [Inomane Tpaneuuu bu6mmoreka [IOK
https://m.edsoo.ru/88673bae
73 Permrenne 3agau mo treme "Ilnomamu". bu6mmoreka [IOK
https://m.edsoo.ru/88673d52
Teopema [Tudaropa, eé Bu6muorexa LIOK
24 AOKA3aTCILCTBO U IPUMCHCHHC https://m.edsoo.ru/8867400e
25 Oo6patHas Teopema [Tudaropa
®opmyia ['epoHa 111 BBIYMCIEHUS
26 IJIOIIA M TPEYTOJIbHUKA
Pemenue 3anau no teme "Teopema Bu6miorexa [OK
27 "
ITucparopa https://m.edsoo.ru/8867445a
Pemenne 3amau mo riase 7 Bu6miorexa [OK
28
«IInomam» https://m.edsoo.ru/886745fe
Pemrenue 3agaq o riaase 7 Bubmorexa [TOK
29
«IImomanm» https://m.eds00.ru/88674860
30 KonrtponbHas padora Ne2 no riase 7 bubnuorexa [IOK

https://m.edsoo.ru/88674a22




Omnpenenenue mogo0HBIX

bu6mmoreka [IOK

31
TPEYTOIBHUKOB. https://m.edsoo.ru/88674a22
OTHomIeHUE MmIonIaaeH mo100HBIX Bu6uorexa LIOK

32
TpCYTOIBHUKOB. https://m.eds00.ru/88675288
[TepBoIit mpU3HAK MOI00MS BuGiuorexa [IOK

33
TpCYTrOIbHHUKOB. https://m.eds00.ru/8867542¢
Pewrenue 3a1au Ha npuMeHeHUe

34 [IEpPBOTO MPU3HAKA 1101001 bu6muorexa LHOK
TPEYTOIBHUKOB. https://m.edsoo.ru/88674¢78
Bropoii u TpeTuii npuzHaku 1moaooust Bu6miorexa [OK

35
TpCYTrOIBHUKOB. https://m.edsoo0.ru/8867473¢
Pewenue 3anau no riase 8

36 «ITotoOue TpeyronbHUKOBY
Pemenue 3anaq no riase 8

37 «ITomobue TpeyroabHUKOBY

13 KonTponbnas padorta Ne3 no riase 8 bubnnoreka [JOK

https://m.edso00.ru/88675558

[Tpumenenne nmogobust K

39 JI0Ka3aTeIIbCTBY TEOPEM U PEILEHUIO bubmuorexa [IOK
3aad. https://m.eds00.ru/88675684
[Tpumenenne nogo0us K

40 JI0Ka3aTeNbCTBY TEOPEM M PELICHHIO bubanoreka IIOK

3aaad.

https://m.edsoo.ru/88674190




41

[IponopuroHanbHbIE OTPE3KH B
IIPSIMOYTOJIbHOM TPEYTOJIbHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/8867579¢

42

43

[IponopumoHanbHbIE OTPE3KU B
MPSAMOYTOJIbHOM TPEYTOJIbHUKE

Permrenue 3agad mo reme
"[Ipumenenue moaooust K
JI0Ka3aTeNbCTBY TEOPEM U PEILICHUIO
3agayq"”

bu6mmoreka [IOK
https://m.edsoo.ru/88675918

bubmuorexa [JOK
https://m.edso0o.ru/88675918

44

45

CooTHoOIIEHUS MEX/ly CTOPOHAMU U
yTIaMy IPSMOYTOJIBHOTO
TPEyTOJIbHUKA.

Perienne 3aga4 mo reme
"CoOTHOIIEHUS] MEXTY CTOPOHAMU U
yIJlaMU MPSIMOYTOJIBHOTO
TpEeyrojpHuKa"

bubmuorexa [JOK
https://m.edsoo.ru/88675abc

46

Pemenne 3amau no remam
"COOTHOLIEHHS] MEXKIY CTOPOHAMHU U
yIjlaMu IpSMOYTOJIBHOTO
TpeyronpHuka", "CooTHOIIECHHS
MEX1y CTOPOHAMU U YTJIaMU
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA"

47

Pemenue 3anay no temam
"COOTHOIIEHUS MEXTY CTOPOHAMU U
yIjlaMu IpSMOYTOJILHOTO
TpeyronpHuka", "CooTHOIIECHHS

bubmuorexa [JOK
https://m.edsoo.ru/88675d32




MEXIYy CTOPOHAMHU U yIJIAMH
MPSIMOYTOJIBHOI'O TPEYTOJIbHUKA"

Konrtponsnas padora Ne4 1o mo
TemaM "COOTHOIICHHS MEXTY
CTOPOHAMU U YTJIaMU

48 NPSAMOYTOJILHOTO TPEYTroJIbHUKA", bubaunorexa LIOK
yriamu NpsMOYTOJIbHOTO
TpeyrojabHuKa"
B3anMHOe pacnionoxenue npsaMon u

49 OKPYKHOCTHU
B3anMHOe pacnonoxeHue 1Byx

50 OKpPY’KHOCTEH

. Oo6ume KacaTCJILHBIe JBYX Bu6nuorexa LIOK
OKPYKHOCTCH https://m.edsoo.ru/8a1407e8
I'pamycHas Mmepa 1yru OKpy»KHOCTH, Bu6muorexa LIOK

52
TIOITyOKpYKHOCTB https://m.edsoo.ru/8a1415b2

53 BrniucanHnble v IEHTpaIbHBIE YIIIbI bubnnoreka [JOK

https://m.edsoo.ru/8a141940

BrnvcaHHbIE U IEHTPAIbHBIE YTIIHI. Bu6nuorexa LIOK

54
Pemenne sanad https://m.edsoo.ru/8al41b34
VYris1, 00pa3oBaHHbBIE XOPIaMH,

55

KaCcaTCJIbHBIMU U CCKYIIIUMU




Vb1, 00pa3oBaHHBIE XOpIaMH,

56 KacaTeJIbHbIMU U CEKYIIIUMU.
Pemenue 3amau
57 BnucanHas okpy’HOCTb bubmumoreka [IOK
https://m.edsoo.ru/8a140f86
53 OnucaHHasi OKPY>KHOCTh bubmuorexa [JOK
https://m.edsoo.ru/8al1416d4
IToBTOpenue. Pemenue 3amad no
59 temam "[lapamnenorpamm", bubimoreka IIOK
Tpanerus https://m.edsoo.ru/8al1416d4
[ToBTrOpenue. Pemenue 3ana4 no
60 Teme "Ilmomans"
[ToBrOpenue. Pemenue 3ana4 o
61 teMme "[logobue TpeyroabHUKOB"
[ToBTOpenue. Pemenue 3anay no
6 Teme "COOTHOIIEHHS MEXTY Bu6moreka [IOK
CTOpOHaMH 1 yTrjlaMH https://m.edsoo.ru/8al1410a8
MPSIMOYTOJIBHOTO TPEYTOJbHUKA"
6 HOBT(')'peHI/Ie. Peme}'fne 3a1a4 1o Bu6miorexa [OK
Teme "OKpYKHOCTD https://m.edsoo.ru/8al410a8
64 HToroBasi KOHTpOJIbHASA paboTa bubmuoreka [IOK
https://m.edsoo.ru/8al141c88
s AHau3 UTOroBOM KOHTPOJIBHOM Bu6miorexa [IOK

pa6OTBI. IlogBeneHue UTOroB

https://m.edsoo.ru/8al41ddc




66 Pesepr 1 bubnuorexa [JOK
https://m.edsoo.ru/8al41efe
67 Peseps 1 bubnmoreka [JOK
https://m.edsoo.ru/8a142368
68 Peseps | bubnmoreka [JOK
https://m.edsoo.ru/8a1420ac
OBLIEE KOJIMYECTBO YACOB I10 68 5 0
[MTPOI'PAMME
9 KIIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3ydyeHusi odOpa3zoBaTesibHbIE
padoThbI padoThI
pecypchl
1 BBonHoe nmoBTOpeHue 1 bubmmnoreka HOK
https://m.edsoo.ru/8al1424bc
D) BBoaHoe noBTopeHune 1
; BBoaHoe nosropenue. BxonHou | Bu6miorexa LOK
KOHTpPOJIb https://m.edsoo.ru/8al14336¢
[TonsiTne BekTOpa. PaBeHCTBO
4 BEKTOPOB 1
S OTkagpIiBaHUE BEKTOPA OT JTAHHOMH | Bu6miorexa LIOK

TOYKHU

https://m.edsoo.ru/8al42d5e




CymMa JIByX BEKTOPOB

bu6nmoreka [IOK

6
https://m.edsoo.ru/8al42e8a
7 3aKOHBI CII0)KEHUS BEKTOPOB
CyMMa HECKOJIbKUX BEKTOPOB.
8 Brruntanue BEKTOpOB
9 YMHOXEHHE BEKTOpa Ha YUCJIIO bubmuorexa [IOK
https://m.edsoo.ru/8a1430b0
0 [IpuMeHeHne BEKTOPOB K PELICHUIO Bu6miorexa LIOK
sadad https://m.edsoo.ru/8al142ac0
0 Pemenne 3az£aq, MMOATOTOBKA K Bu6muorexa LIOK
KOHTPOIBHOH paboTe https://m.edsoo.ru/8al42ac0
12 Kontponsnas padora Nel Bbu6mmotreka [JOK
https://m.edsoo.ru/8al42ac0
" Pa3znosxxenune BekTopa 1o 1ByM BuGanorexa [IOK
HCKOJUTMHCAPHBIM BEKTOpaM https://m.edsoo.ru/8al42ac0
14 Koopaunats! BekTopa bubmuoreka [OK
https://m.edsoo.ru/8al142c3c
CBsi3b MEX]Ty KOOpJUHATAMU
15 BEKTOpa W KOOPJMHATAMH €T0 Hadaja
Y KOHIIA
16 [Ipocreiimme 3axa4n B KOOpAMHATAX bu6muoreka [JOK
https://m.edsoo.ru/8a14392a
17 YpaBHEHHE JIMHUU HA TJIOCKOCTH bubnmorexa [JOK

https://m.edsoo.ru/8al143ab0




YpaBHEHHE OKPYKHOCTH

bu6nmoreka [IOK

18
https://m.edsoo.ru/8al43de4
19 VYpaBHeHHE NpsAMON
" Pemenue 3a)1vaq, MOJrOTOBKA K Bu6morexa LIOK
KOHTPOIBHOH paboTe https://m.edsoo.ru/8a14406e
71 KontponbHas padota No2 bubmuorexa [IOK
https://m.edsoo.ru/8al441a4
CuHyc, KOCHHYC, TAHT'€HC, KOTAHT'€HC
- yriaa. OcHOBHO® bubnunoreka LIOK
TPUTOHOMETPHHUCCKOC TOKACCTBO. https://m.edsoo.ru/8a1442da
@opMyIIbI IPUBEACHUS
@DopMyJIbl U1 BBIYUCICHUS
23 KOOpJMHAT TOYKH. Y TJIOBOU bu6mmorexa [IOK
K09 HIUHEHT IPsIMOit https://m.edsoo.ru/8a143f06
24 TeopeMa o iomaayu TpeyroabHUKa bubmuoreka [IOK
https://m.edsoo.ru/8a1443fc
25 Teopema cunycoB bubmuoreka [OK
https://m.edsoo.ru/8a144578
26 Teopema KocuHyCOB bubmmnoreka HOK
https://m.edsoo.ru/8al447a8
27 Pemrenne TpeyronbHUKOB bu6muoreka [JOK
https://m.edsoo.ru/8a144960
28 Pemrenne TpeyronbHUKOB bu6muoreka [JOK

https://m.edsoo.ru/8al44a8c




VYron mexay Bekropamu. CKaiasipHOE

bu6nmoreka [IOK

29
TIPOM3BE/ICHIC BEKTOPOB. https://m.edsoo.ru/8a144d52
CkansipHoe MpOU3BE/ICHUE B

30 koopauHarax. CBOWCTBA CKAISIPHOTO
MIPOU3BEICHUS
Pewrenue 3ama4, noAroToBka K

31 KOHTpPOJIbHOM paboTe

39 KontponsHast pabora Ne3 Bbu6mmoteka [JOK

https://m.edsoo.ru/8al44tbe

[IpaBUIBHBI MHOTOYTOJIBHUK.

33 OKpy»XHOCTb, ONTUCAHHAS OKOJIO bubanorexa LOK
IIPaBHIIBHOrO MHOTOYTO/IBHHIKA https://m.edsoo.ru/8a14539¢

34 Opr)KHOCTf;, BIIMCAHHAS B Bu6nnorexa [IOK
HPaBUJIbHRIN MHOTOYTOJIbHUK https://m.edsoo.ru/8al4550e
@opMyIbl ISl BBIUACIEHUS IIOIIAIN

15 MPaBUILHOTO MHOFoyl"OJ'IBHI/IKa;, ero Bu6uorexa IJOK
CTOpOHBI M pa/iiyca BINCAHHON https://m.edsoo.ru/8al44c3a
OKPY>KHOCTH

36 JlnvHa OKpyKHOCTH bubmmnoreka HOK

https://m.edsoo.ru/8a1458c4
37 Pannannas mepa yrna
33 [lmomane kpyra bubnunorexa LIOK

https://m.edsoo.ru/8a145b08




[Tnomanp KpyroBoro cekropa

39
Pemenue 3amay, MoATrOTOBKA K Bu6morexa LIOK
40 =
KOHTPOJILHOI paboTe https://m.edsoo.ru/8al145c48
41 KonTponbnas padorta N4
47 OTtobpaxkeHue I0CKOCTH Ha ce0s bubmuorexa [IOK
https://m.edsoo.ru/8al14635a
43 IlonsaTne nBUXXEHUS IIJIOCKOCTHU bu6nmorexa LIOK
https://m.edsoo.ru/8a146620
44 [TapannensHbIl IEpEeHOC
45 [ToBopoTt
46 [TonsaTne cummerpun Guryp
[IpakTrueckue NpunoXeHus BuGanorexa [IOK
47 -
CUMMCTpHH https://m.edsoo.ru/8al46e0e
IIpuMeHeHne IBUKEHUN K PELICHUIO Bu6miorexa LOK
48
3anaq https://m.edsoo.ru/8al46fda
[Ipeacrasnenue o mog0OHBIX Bu6miorexa LIOK
49
urypax https://m.edsoo.ru/8a1472c8
50 [Tomo6HBIE MHOTOYTOTBHUKHT bubnunorexa LIOK
https://m.edsoo.ru/8al14714¢c
TeopeMsl 0 epuMeTpax U MIOMAIAX
51

HO,[[O6HIJIX MHOT'OYT'OJIbHUKOB




57 I'omoreTus bu6nmoreka [IOK
https://m.edsoo.ru/8al14714c
53 CaoiicTBa rOMOTETUH bubnuorexa [IOK
https://m.edsoo.ru/8a147426
54 [TomoOue npon3BONBHBIX GUTYD Bu6mumoteka [JOK
https://m.edsoo.ru/8a147750
[Tpumenenne nogo0us npu
55 J0Ka3aTeIbCTBE TEOPEM U B PELICHUU bubmmorexa [IOK
reoMeTpUYECKHX 3a/ad. https://m.edsoo.ru/8a147750
[loBTOpEHNE OCHOBHBIX MOHITHI U
56 METO0B Kypca 79 Kiiaccos, bubmmoreka [JOK
060011IeHHe 3HAHNI https://m.edsoo.ru/8a147c82
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
57 METOJI0B Kypca 7-9 kiaccos, bubnuoreka [IOK
00001IcHIE 3HAHWH https://m.edsoo.ru/8a147f16
[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
53 METOJI0B Kypca 7—9 KIaccos, bubmmorexa IIOK
000011IeH1e 3HAHUH https://m.edsoo.ru/8al47f16
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
59 METOJIOB Kypca 7-9 knaccos,
0000111eH1e 3HAaHUHT
[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
60 METOJOB Kypca 7—9 Kiiaccos,

000011eHE 3HAHUN




[ToBTOpEHNE OCHOBHBIX MOHATUN U

61 METOJI0B Kypca 7—9 KIaccos, 1 bubimorexa IIOK
006001IeHNE 3HAHUI https://m.edsoo.ru/8a1480e2
[ToBTOpEeHNE OCHOBHBIX MOHSITHI U

62 METOJOB Kypca 7—9 Ki1accos, 1
000011eHNE 3HAHUNA

63 Hroroast koHTpoIbHAs paboTa 1 bubanoreka [JOK

https://m.edsoo.ru/8a148524
AHaM3 KOHTPOJIBHOM pabOTHI. Bu6uorexa 1JOK

64 1
IlonBesieH1e HTOTOB. https://m.edsoo.ru/8a148650

65 Pe3zepn 1

66 Pe3zepn 1

67 Peseps 1 bubmuoreka [IOK

https://m.edsoo.ru/8a148920

68 Peszeps 1

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KJIIACC
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
6 ['eomeTpus
Pacnio3naBaTh n3y4eHHbIE TeOMETpUUYECKUE (DUTYPBI, ONPEEISITh UX
B3aMIMHOE pPAaCIOJIOXKEHUE, M300pakaTb TeOMETpUYECKUe (UTYPBI,
6.1 BBITMIOJHATh YEPTEXKU IO YCIOBUIO 3a1aud. M3MepsTh JMHEHHBbIE U
YIJIOBBIE BETMYUHBI. Perarh 3a/1aun Ha BBIYMCIIEHUE JITTUH OTPE3KOB
Y BEJIMYUH YTJIOB
Jenate rpyOyro OLEHKY JTUHEHHBIX U YTJIOBBIX BEJIMYMH IIPEIMETOB B
6.2 peaibHOM JKU3HHU, pa3MepoB MPHUPOAHBIX OOBEKTOB. Pasznnyarhb
pa3Mepbl ITUX OOBEKTOB M0 MOPSAIAKY BETUUHHBI
6.3 CTpouTh 4epTexu K Fr€OMETPUUECKUM 3aa4aM
[Tonaw3oBaThCs pU3HAKaMU paBeHCTBa TPEYrOJbHUKOB,
6.4 UCIONB30BaTh  NPU3HAKM M CBOMCTBA  paBHOOEIPEHHBIX
TPEYTOJbHUKOB IIPU PEIICHUU 3a7a4
65 [IpoBOIUTH  JIOTMYECKHME  PACCYXKACHHS C  HMCIOJIb30BAaHUEM
. r€OMETPUUYECKUX TEOPEM
[Tonaw3oBaThCs npU3HaKaMu paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYTOJIbHUKOB, CBOMCTBOM MEIHUAHbI, MPOBEAEHHON K THUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIIEHUU T€OMETPUIECKUX 3a/1a4
OnpenensTh MapajieIbHOCTh MPSMBIX C MTOMOIIBIO YTIIOB, KOTOPBIE
67 obpasyer ¢ HUMH cekytas. OnpeaensaTh napauieIbHOCTh MPSMBIX C
' MOMOIIIbIO PABEHCTBA PACCTOSTHUN OT TOUYEK OJIHOM MPSIMOl 10 TOUEK
JIPYroi mpsiMon
6.8 Pemate 3amaun Ha kieTyaTon Oymare
69 [TpoBOAWTh BBIYUCIICHUS W HAXOJIUTh YHCIOBBIE W OyKBEHHBIC
' 3HAYEHHUS YTJIOB B TEOMETPUYECKHX 3aJadax C HCIOJb30BaHUEM




CYMMBI YIJIOB TPCYTOJIbHUKOB U MHOI'OYT'OJIbHUKOB, CBOMCTB YTJ0B,
O6pa3OBaHHBIX Inpru HNEPECCUCHUU OBYX IIapaJlJICIbHBIX IIPAMBIX

CeKyllel. Pemare npakTuyeckue 3a1aui Ha HaX0KJICHUE YTIIOB

6.10

Bragers TmOHSATHEM TE€OMETPUYECKOTO MECTa TO4YeK. YMETh
OTpeeNATh OMCCEKTpUCY YIJla U CEpeAUHHBIA NEPIEeHIUKYIApP K

OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK

6.11

@opMyIMpOBaTh OIPENEICHUS] OKPYXHOCTU M Kpyra, XOopAbl H
JMaMeTpa OKPY’KHOCTH, IIOJIb30BAThCA MX CBOHCTBAMHU. YMeTh

IIPUMEHSATDH 3TU CBOMCTBA IIPU PELLIECHUN 3a/1a4

6.12

Birageres nOHATHEM ONHMCAHHON OKOJIO TPEYTrOJbHUKA OKPY)KHOCTH,
yMeTh HaxoauTb €€ wueHTp. Ilomp3oBaTbes (akTamMu O TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEKAIOTCA B OAHON TOUKE, U
0 TOM, YTO CEPEAMHHBIC NIEPIICHAUKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA

MEPECEKAIOTCS B OJTHOM TOUKE

6.13

6.14

Bnaners mnoHsTHEM KacaTelbHOM K OKPYXHOCTH, I10JIb30BaThCs
TEOPEMON O TMEPHEHIUKYJISIPHOCTH KacaTedbHOM M pajuyca,

HpOBCI[éHHOFO K TOYKC KaCaHHA

ITonp3oBaThCs HpOCT@ﬁHIHMH TCOMCTPUUCCKUMU HCPABCHCTBAMMU,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMETPHUYCCKUC IMOCTPOCHUA C IMOMOLIBIO

LUPKYJIS U JIMHEHKH

8 KVIACC

Kon
NPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

Pacno3naBath OCHOBHEIE BUbI '—IeTI)IpéX}/FOJ'IBHI/IKOB, HUX 5JICMCHTHI,
IIOJIb30BAaThCS UX CBOHMCTBaAMU IpH pCIICHUU I'COMCTPUICCKHUX 3a1a1

HpI/IMeHHTL CBOMCTBA TOYKH nepeceucHuss MCuaH TPCYroJIbHUKaA

(eHTpa Macc) B pEeIICHUH 3a1a9

6.3

Bnaners monsTHEM CpGI[HCﬁ JIMHUW TpCYroJIibHUKAa W Tpalcuuu,

IIPUMEHATh HMX CBOWCTBA INPH PEUICHUM T'€OMETPUUYECKHX 3a/1ad.




6.4

ITonb3oBatbes Teopemoit daieca U TEOPEMOU O NMPONOPLIUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PEIICHUS IPAKTUYECKUX 3a7a4

[IpuMmeHsTh NpU3HAKK TOA00US TPEYrOJbHUKOB B  PEIICHUU

TCOMCTPHUYCCKUX 3aaaYd

6.5

6.6

6.7

6.8

[Tonw3oBatbest Teopemoit [Tudaropa muis pemeHus: reoMeTpHIeCcKuX 1
IIPAKTUYECKUX 3a7ad. CTpoUTb MaTEMaTHYECKyl0 MOJENIb B
MPAKTUYCCKUX 3ada4ax, CAMOCTOATCIIbHO ACJIaTh qepTénc U HaXOOUThb

COOTBETCTBYIOIINE NJIMHBI

Bnagers mOHATHSAMU CHMHYCa, KOCMHYCAa M TaHI€HCAa OCTPOro yria
IIPSAMOYTOJIBHOTO TPEyrojibHHUKA. [10b30BaThCs 3TUMHM NOHATHUSAMU

A PCHICHHUS IIPAKTUYCCKUX 3a1a4

Bbruucnare (pa3nuyHbIMM crioco0amMH) IUIOIAAb TPEYToJIbHUKA U
IUIOIIAAX MHOTOYTOJIBHBIX (uryp (momnw3ysich, Tae HEO0OXOAMMO,
KaJbKYJISATOpOM). IIpUMeHsTh MoayYeHHbIE YMEHHS B IPAKTUYECKUX

3aJadax

Bnagerp MOHATHUSMU  BIOUCAaHHOTO U LIEHTPAJIBHOTO  YIJIA,
MCII0JIH30BaTh TEOPEMbBI O BIMCAHHBIX YIJIaX, YIiIaX MEXy XOpAamMu
(cekyumm) 1 yrie MexAy KacaTeJbHON M XOpAOW MpU pelieHUuN

TCOMETPHUICCKUX 3aaaYd

6.9

6.10

9 KVIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

Bnagerh mNOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHHMKA, HPUMEHSTH
CBOICTBA ONIMCAHHOTO YETHIPEXYTOJILHUKA ITPH PEIICHNUH 33]a4

[IpuMeHsATH TOJMy4YEHHBlE 3HAHMS Ha NPAKTUKE — CTPOUTh
MaTeMaTUYeCcKUe MOJIETIH IS 3a7ad PeaJbHOM U3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C MpPUMEHEHHEM I0A00Us H

TPUTOHOMETPUH (IIOJIB3YSCH, IJIe HEOOXOAUMO, KAJIbKYJIITOPOM)

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUrOHOMETpUUYECKHEe QYHKIIUN OCTPBIX YIIIOB, HAXOAUTH C UX

MNOMOIIBIO PA3JIMYHBIC JSJICMCHTHI IMPAMOYI'OJIBHOTO TPCYTOJIbHUKA




6.2

6.3

6.4

6.5

6.6

(«pemieHne TOPSAMOYTOJIBHBIX TPEYrojabHUKOB»). Haxomute (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI W YyIVIBI JJI  HETaOJIMYHBIX

3Ha4YECHUHU

ITons30BaThCA (bOpMy.]'IaMI/I IIPUBCACHUA u OCHOBHBIM
TPUTOHOMETPHUYCCKUM TOXACCTBOM JIsI HAXOXIACHUSA COOTHOIICHUM

MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

Hcnonp30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JUJISi HAXOXKJIEHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEUICHHE TPEYTrOJIbHUKOBY ),

MPUMCHATDH UX IIPU PCIICHHUU 'COMCTPHUICCKUX 3a/1av

Bnagers moHsATHUSMU TpeoOpazoBaHUs MOA0OMS, COOTBETCTBEHHBIX
9JIEeMEHTOB MOA00HBIX (uryp. [Tomb3oBaTbes CBOMCTBAMH TIO00MS
MIPOU3BOJBHBIX (PUTYP, YMETh BBIYUCIIATE JUIMHBI H HAXOIUTH YTJIBI Y
nono6HbIX ¢Guryp. [IpuMeHsTs CBONCTBA MOI00US B MPAKTUYECKUX
3aJayax. YMeTb MPUBOAUTH TPUMEPHl NONO00HBIX ¢(uryp B

OKpYXaroleM MUpe

ITonb3oBaThCs TCOpEMaMu O IIPOU3BCACHHUHU OTPE3KOB XOpHd, O

MMPOU3BCACHUHN OTPC3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOM

ITonp30BaTbCcst BEKTOpamu, IIOHUMaTb WX TEOMETPUUYECKUN U
bu3nYeCKuil CMBICT, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
busndeckux 3anad. [[puMeHsTh CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB

JJI1 HAXOKACHWA OJIMH U YTJIOB

6.7

ITons30BaThCS MCTOJOM KOOpAMWHAT Ha IJIOCKOCTHU, IPUMCHATH €0 B

PECIICHUN TCOMETPUUCCKHUX U MMPAKTUYCCKUX 3a a4

6.8

Biagers NOHATHAMU IPaBUIBHOIO MHOTOYIOJIBHMKA, JUIMHBI
OKPY’KHOCTH, JUIMHBI JYTW OKPY>KHOCTH M pPaJUaHHON MEpBI yTia,
YMETh BBIUMCIATH IUIOMIAAb Kpyra M ero 4vacre. Ilpumensrts

MOJIYUYCHHBIC YMCHUSA B IPAKTHUYCCKUX 3aJavdax

6.9

Haxoauth ocu wiaM LEHTpPHl CUMMETpUHU (Uryp, NpUMEHATH

JABMKCHUS IJIOCKOCTHU B HpOCTCﬁLHHX clrydasax

6.10

[IpuMeHsATh TOJydYEHHbIE 3HAHHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKUue MOJIETU IS 3a7a4 PEeaIbHOM JKM3HU U TIPOBOJIUTH

COOTBCTCTBYIOIIIMEC BBIYUCICHUA C TIPHUMCHCHUCM HO,[[O6I/I${ n




TPUTOHOMETPUUYECKUX (QYHKUUH (MOdB3ysCh, TI/A€ HEOOXOIUMO,

KaJIbKYJIATOPOM)

MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
6 ['eomeTpus
HavanbHbie noustus reomerpun. Touka, mpsmas, 0OTpe30K, J1yd. Yroiu. Buasl
6.1 yrioB. BeprukanbHble U cMexHblE yribl. buccekrpuca yria. JlomaHnas,
MHOTOyrojbsHUK. [lapamienbHOCTh U NEPHEHANKYIISPHOCTD IPSIMBIX
6.2 Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETpHHU.
. [Ipumepbl cuMMeETpHH B OKPY’KaIOILEM MUPE
63 OCHOBHBIE TIOCTPOEHUSI C MOMOIIBI LUPKYJIS W JUHEHKU. TpeyrosbHUK.
' BricoTa, meaunana, OuccekTpuca, X CBOHCTBA
64 PaBHOOepeHHBIE W PAaBHOCTOPOHHMH TpeyroibHUKU. HepaBeHcTBO
. TpPEYroJIbHUKA
65 CpoiicTBa W TpU3HAKU PABHOOEAPEHHOrO TpeyrojbHUKa. Ilpu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBa M TNpU3HAKM HapauleNpHBIX MpsiMbix. Cymma  yrios
' TpeyroibHUKa. BHElIHNE yriibl TpeyrojbHUKa
[TpsimoyronbHbI  TpeyroiabHUK. (CBONHCTBO MENHMaHbl NPSAMOYTOJBHOTO
6.7 TpeyrojbHUKa, TpoBeNEHHOM K runorteHyse. IlpusHaku paBeHcTBa
' MPSIMOYTOJIbHBIX TPEYTOJbHUKOB. [IpsIMOYToNIbHBIN TPEYTOJIBHUK C YTJIOM B
30°
HepaBencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOHW, TeopemMa o OoJbplieM yrie © OOJbIIeH CTOpOHE
TpeyroibHuKa. [lepnenaukyasp u HaKJIOHHas
6.9 I'eomerpuueckoe MecTto Touek. buccekrtpuca yria M CEpeIUHHBIN
' NEPIEHIUKYIISIP K OTPE3Ky KaK FTeOMETPHUECKHE MeCTa TOYeK




OxkpyXHOCTb M Kpyr, XOpJa M JUaMeTp, HX CBoiicTBa. BzanmHoe
6.10 pacrojoXeHue OKpY>KHOCTHU M mpsiMod. KacarenbHas u cekymas K
OKPYXHOCTHU
611 OKpy’XKHOCTb, BIHMCAHHAs B yroj. BrucaHHas M omnucaHHas OKpPY>KHOCTH
' TpeyrojJbHUKa
8 KUIACC
Kon IIpoBepsieMblii 371eMeHT COAEPKAHUA
6 I'eometpus
6.1 UYertbipéxyronpuuku. [lapamnenorpamm, ero npu3Haky U CBOWCTBa
6.2 [IpsmoyronbHUK, poMO, KBapaT, UX MPU3HAKU U CBOMCTBA
63 Tpanenusi, paBHOOOKas Tpamernusi, e€ CBOWCTBA U  NPU3HAKH.
' [IpssMoyronbHas Tpanenus
6.4 Meron ynBoenus menuansl. LlenTpanbHas cummerpusi. Teopema daneca u
' TeopeMa O MPOIMOPLHUOHABHBIX OTPE3Kax
6.5 Cpennue TMHUM TpeyrojbHUKA U Tpanenuu. L{enTp Macc TpeyronbpHuKa
6.6 [TogoOue TpeyronbHUKOB, KodhdumueHT mnomodbus. [lpusHaku momoOus
' TpeyroyibHUKoB. [IprMeHeHre noo0us Npy peleHnH NPakTHYECKUX 3a/1au
6.7 @opmynbl JUIs MJIOLIAAU TPEYrojbHMKA, MHapaijenorpaMma, pomba H
' Tpaneuuu
6.3 CpoiicTBa muiomaneil reomerpuueckux ¢uryp. OTHoOILIEHHE IUIOIaeH
' Mo00HBIX QUryp
6.9 Brruncnenue miomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Ilucdaropa npu peuieHuu
. MIPaKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TAaHT'€HC OCTPOrO YIJIa MPsIMOYTOJbHOIO TPEYrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pPUrOHOMETPHUYECKHE
¢bynkun yrios B 30°, 45° u 60°
612 BrnucanHble M LIEHTpalibHbIE YIJIbI, YIOJ MEXIY KacaTeIbHOM U XOpAOH.
' VYTiIbl MEXAY XOpIaMHU U CEKYIIUMHU
6.13 BriucaHHbIe ¥ ONIMCAHHBIE YETBIPEXYTOJIbHUKHU




6.14 B3aumHOe pacnosnoxkeHue AByX OKpykKHOcTei. KacaHue OKpy>KHOCTEH.
' OOwue KacaTeabHbIE K IBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpust
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 7o 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE
' TOK1eCTBO. POPMYJIbI IPUBEACHHUS
Pemenne tpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenue
6.2 IIPAKTUYECKUX 3aJad C MCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue nomodus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema 0 mpou3BeIEHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU OTPEZKOB
' CEKYILHX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bekrop, amuHa < (MOAyNb) — BEKTOpa,  COHANpABJIECHHBIE  BEKTOPHI,
65 [IPOTUBOINOJIOKHO HAMpaBICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEpaliy HaJl BEKTOpaMu. PasznoskeHne BEKTopa 1o JBymM
HEKOJJIMHEApHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkaisipHOe IPOU3BEIEHUE BEKTOPOB, TPUMEHEHUE IS
' HaXO0XJIECHHU JUIMH U YTJIOB
JlexapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PAaBHEHUS MPSAMOU U OKPYKHOCTH B
6.7 KOOpJAMHATAaX, IEPECEUEHUE OKPYKHOCTEN U MPAMBIX. MeTOoA KOOpAUHAT U €T0
MIpUMEHEHNE
6.8 [IpaBusibHBIE MHOTOYTOJIBHUKHU
6.9 JvHa oxpyxHOcTU. ['pamycHast U pauaHHas Mepa yriia, BbIUMCICHHE JIMH
' YT OKpY>KHOCTEU
6.10 [Inomane kpyra, cekTopa, cerMmeHTa
611 JIBIDKEHHsI TJIOCKOCTH M BHYTPEHHHME CHMMETpUU (GUryp (d1IeMeHTapHbIe
' npencrasienus). [lapamnensusiil nepenoc. [loBopot

IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA




Kon
NpoBepsieMoro
TpedoOBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTeILHON MPOrPaMMbl OCHOBHOI'0
o01ero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHUSIMHU:
rpad, CBS3HBIN rpad, OepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yMEHHE UCIONb30BaTh TIpaHUuecKoe Ipe/CTaBICHHE
MHOKECTB JUIsl OINKCAHUSl peallbHBIX IPOIIECCOB W SIBICHUH, MpU

pEeIlIeHnH 3a7a4 U3 IPYruX Y4eOHbIX MIPeIMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MWCTHUHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUA BBICKQ3bIBaHUH

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 1LIE€JI0€ YUCIIO0, MOAYJIb YHCJia, OOBIKHOBEHHAs! Ipo0Ob U
JeCATUYHAs ApOoOb, CTAaHIAPTHBIM BHJI YKCIIA, PAIIMOHAILHOE YHCIIO,
UPpPALMOHATIBHOE YMCIIO, apu(PMETHYECKUN KBaJApaTHBIM KOPEHb;
YMEHUE BBINOJHATh JEHCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIAa Ha KOOPJAMHATHOM
NpsIMOM, OKPYIJIATh YHUCIA; YMEHUE JenaThb NPUKHUIKY U OLIEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITUSIMH: CTENIEHb C LEIbIM MOKA3aTeNIeM,
apudMeTHUeCKUil KBaApaTHbIM KOPEeHb, MHOTOYJIEH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEIEHH
Oouibllle €MHMIBI; YMEHHE BBINOJHATH pacuéTsl Mo (opMmyiam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHAIBHBIX BBIpAXKEHUN U
BBIPQXEHUM C KOPHAMM, Pa3jIoK€HNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OpMyJT Pa3HOCTH KBaJApaToB H

KBaJApaTra CyYMMBbI U Pa3HOCTU

YMeHue onepupoBath NOHATHAMU: YHCIOBOE PAaBEHCTBO, YPaBHEHHE
C OJHOW TNEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHE PEIIaTh JUHEHHbIE U KBAIpAaTHbIE YPABHEHUS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJHOU MEPEMEHHOH, CHUCTEMbI

JIBYX JIMHEHHBIX YPABHEHUH, IMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,




KBaJIpaTHbIE W JIPOOHO-pAllMOHANBHBIE HEPABEHCTBA C OIHOU
MEPEMEHHOI1, B TOM YHUCJIE MPU PEHICHUH 3a7a4 U3 JPYTUX MPEAMETOB
U TpaKTUYECKUX 3aJady; YMEHHE MHCIIONIb30BaTh KOOPAUHATHYIO
OpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTH Ui M300pa)KeHUs pelieHui

YpPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QYHKIHS, TpaduK QyHKINH, HYJTH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  NPOMEXKYTKH
BO3pacTaHus, yObIBaHWS, HAWOOJbIIEC M HAaWMEHbIIEE 3HAYCHHS
byHKIIH; YMEHHE  OIEpUpOBAaTh  IOHATHSIMH: npsMast
IPONOPIHUOHATIBHOCTD, JIMHEHHAS PYHKLNUS, KBaIpaTUIHAs PYHKLIN,
oOpaTHasi NPONOPIUOHAIBHOCTh, Napaboia, rumepOoia; yMeHHe
ctpouth rpaduku  GYHKOMH, WCHONB30BaTh Trpadukd IS
OIIpEeJICTICHNs] CBOWCTB IPOIECCOB M 3aBHCUMOCTEH, JUIS pEIICHHUS
3a7a4 U3 JPyrux y4eOHBIX MPEIMETOB M PEalTbHOH JKU3HU; yMEHUE

BbIpaXXaTb q)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMYNHAMU

Ymenue OIIepUpPOBATH HOHSTHSMM: II0CJIEI0BATENBHOCTD,
apugmernyeckas U T€OMETpUYECKass IPOrpeccUud; yMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATEIbHOCTEH, (POPMYJIIBI CyMMBI U
oO11ero ujeHa Ipu pelIeHUHU 3a/1ad, B TOM YHUCIe 3a/1a4y U3 JpYyrux

y‘le6HLIX npeaMETOB U peaﬂBHOﬁ KU3HU

VYMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
JOIM W 4YacTW, JBH)KEHHUE, paboTy, IEHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIyT, HAJIOTH, 3aJjauyil U3 00JacTH YIpaBJIeHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSATh BBIPAKEHUS,
YpPaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI [0 YCJIOBHUIO 3aJayy,
UCCIIEI0BaTh MOJIYYEHHOE PElICHNE U OLIEHUBATh MPaBI0NOJ00HOCTb

MOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUSAMU: (UTYpa, TOUKA, OTPE3OK, Ipsimas,
aIyd, JIOMaHas, yroi, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEyTrOJIbHUKH,
IPSMOYTOJBbHBIN TPEyrojbHUK, MeIuaHa, OHUCCEKTpuca W BBICOTA
TPEYrojbHUKA,  YETHIPEXYTONBHUK,  Mapajiesorpamm,  pomo,
IpSAMOYIOJIBHUK,  KBajgpaT, Tpamenus; OKPYXKHOCTb,  KpYT,
KacaTelbHasl; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (QUIYypaMU;

YMCHUC pCIIaTh 3aa4i, B TOM YHCJIC U3 MOBCEIHEBHOM JKHM3HH, Ha




10

11

12

HaXOKACHUC TCOMECTPUUCCKUX BCIIMYUH C MPUMCHCHHUECM H3YUYCHHBIX

cBOMCTB (huryp u pakToB

VYMeHHe OmnepupoBaTh MOHATHUSMH: PAaBEHCTBO (UTyp, PaBEHCTBO
TPEYrOJIBbHUKOB; MaPaIICIbHOCTh U MEPICHIUKYIISIPHOCTD MPSIMBIX,
yrojl MEeXIy HNpsSMBIMH, NEPHEHIUKYISAp, HAKJIOHHAs, MPOEKLHS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHMMETPHS
OTHOCHUTEJIBHO TOYKU M NPSAMOI; YMEHHE PACIO3HABaTh PaBEHCTBO,
CUMMETpUI0 U momobue  ¢uryp,  HapauIenbHOCTh |

MEPIEeHIUKYISIPHOCTD MPSIMBIX B OKPY’KaIOIEM MUpE

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHUE, YIoll
(BeMMYMHA yIJIa, CHHYC U KOCHHYC yrja TPeyroJIbHHKa), IUIOIIA/b;
YMEHHE OLIEHUBATh pPa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOILEM
MHUpE; yMEHHE TPUMEHSTh (QOPMYINIBI TMEpPUMETpa W  IUIOMIAH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOILAAM Kpyra, oobema
IIPSAMOYTOJIBHOTO IapajuIeIenuIle/1a; YMEHUE NIPUMEHSTh NPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopeMy [ludaropa, TpUTrOHOMETPUYECKUE COOTHOIICHUS JUIS

BBIYMCIICHHS IJTUH, PACCTOSIHHM, IIJTOIIaIeH

YMeHune wu300paxarb IJIOCKHE (UIYypsl M HMX KOMOHMHaIUH,
MPOCTPAHCTBEHHbIE (UTYpPBl OT PYKH, C IOMOIIBI0 YEPTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WJIN

CHUMBOJIbBHOMY OITMCAaHHIO
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YMmenue ONepupoOBaTh IMOHATUAMHU: MPAMOYTOJIbHAdA CHUCTEMaA
KOOpJAuHAaT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa Ha YHCIO, CKaIAPHOC IIPOU3BCACHUC
BCKTOPOB;, YMCHUC HCIIOJIb30BaThb BCKTOPbBI W KOOPJAWHATBI JJId
MNPpEACTABJIICHUA JAHHBIX W PCHICHHUA 3aJla4, B TOM YHUCJIC U3 APYTrUX

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

14

YMeHne omnepupoBaTh TOHATHSMHU: CTOJIOMKOBBIE M KPYTrOBBIE
quarpamMMmbl, TaONWIBI, CpenHee apudMeTHUecKoe, MeauaHa,
HauOoJblllee U HauMEHbIIIee 3HAUYEHHUs, pa3Max 4HMCIOBOr0 Habopa;
YMEHHE W3BIEKaTh, MHTEPIPETUPOBAT U  MPEoOPa30OBBIBATH
uH(popMaIno, MPEACTaBICHHYI0 B Ta0NHWIaX W Ha JUarpaMMax,

OTpaXKarouryro CBONCTBA U XapPaAKTCPUCTHUKU PCAIBHBIX IMPOLCCCOB U




ﬂBHeHHﬁ; YMCHHUC pacClio3HaBaTb U3MCHYHMBBLIC BCJIIMYUMHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIYYaWHBIA OMBIT (CIydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO[)
CIIy4ailHOrO OmbITa, CIy4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIy4alHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
15 3a/la4l METOJOM OPIraHHW30BAHHOTO Nepedopa U ¢ UCIIOJIb30BAaHUEM
MpaBWJia YMHOXKEHHUS; YMEHHE OLEHUBATh BEPOSITHOCTH pPeallbHbIX
COOBITUH U SIBJICHUI, TIOHUMATh POJIb IPAKTHUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPE U B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ET0O POJIBIO B MAaCCOBBIX SABJICHHAX

YMeHue BbIOMpaTh MOAXOASIINN W3YYEHHBIH METOJ AJis pelleHus
3a/1ayu, MPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHKH
16 B HCKYCCTBE, OIHMCHIBATH OT/CJIbHBIC BBIJAIOIIUECS PE3YJIbTATHI,
MOJy4YeHHBbIE B XOJI¢ Pa3BUTHS MATEMaTUKHU KaK HAyKH, MPUBOAUTH

IMPUMEPHBI MaTEMATUUYCCKUX OTKpI)ITI/Iﬁ n nux aBTOPOB B

OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

1 Yucna v BBIYUCICHUS

1.1 HarypanbsHble u neinbie ynucina. [Ipu3Haku 1eTMMOCTH LETBIX YHCEeI

. OOBIKHOBEHHbIE M JECATUYHBIE  JIpOOM, TPOLEHTHI, OECKOHEUYHbIE
. MIePUOIUUECKHE TPOOH

3 Pannonaneupie uncna. Apudmernueckue OmNepaldd ¢ paldOHAIbHBIMU
. YUCITaMHU

14 JeiicTButenpHbie Yncina. ApupMETHUYECKHE OMepaluu C IeHCTBUTEIbHBIMU

qucjiaMu




[MpuGnmxEHHbIe BBIYUCICHUS, TpPaBUIa OKPYTJIEHUS, NMPUKHUIKA M OLIEHKa

12 pe3yJbTaTa BBIYMCICHUN
2 AnrebpanuecKue BEIPAKCHUS
2.1 BykBeHHbIE BhIpaKeHUs (BBIPAKECHUS C TIEPEMEHHBIMH )
55 Crenenp ¢ nenbiM nokazateneM. CTeneHb € palMOHAIBHBIM I0OKA3aTENIEM.
. CBolicTBa CTENICHU
23 MHorousneHs!
2.4 AnrebGpanueckas Apoob
55 ApudmeTnueckuii  KOpeHb  HaTypalbHOM  cTemenu.  JleHcTBuUs ¢
. apu(METHUECKUMH KOPHIMHU HATypalIbHOH CTETICHN
3 VYpaBHEHUS U HEpPAaBEHCTBA
- Lensle 1 npoOGHO-palnvioHanbHbIE ypaBHEHHS. CHUCTEMBI U COBOKYIHOCTH
. ypaBHEHUU
35 Lensle u npoOHO-panmoHanIbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB
33 Pemenue TekcToBbIX 3a1a4
4 YucnoBble OCIEN0BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEA0BATENLHOCTEH
42 Apudpmernueckass U reomeTpuueckas nporpeccuu. Dopmyna  CIOKHBIX
' IIPOLIEHTOB
5 DyHKINH
@ynkuus, crnocodbl 3amanus ¢QyHkuuu. ['paduk  dysxmum. OOnacth
ompezeNeHus: U MHOXKecTBO 3HaueHuH pyHkuun. Hymm ¢pynkuuu. [pomexyTku
5.1 3HAKOIMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIMH. MakCUMyMbI U
MUHUMYMBI (yHKIMUA. HaunOonbliee u HauMeHbIIee 3HaYeHUE (YHKIHMU Ha
IIPOMEXKYTKE
6 KoopanHatsl Ha IpsIMON U IIJIOCKOCTH
6.1 KoopannarHas npsmast
6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GuUrypsl 1 X CBOMCTBa




7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpY>XHOCTh U KpyT
7.5 H3mepenune reoMeTpu4ecKux BEIMYUH
7.6 Bexkropsl Ha 10CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

 ['eometpus, 7-9 knaccel/ Atanacsa JI.C., byry3zos B.®., Kagomues C.b. u
npyrue, AknronepHoe obmectBo «M3natenpcTBo «IIpocBemnieHmes

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e OueHKa KayecTBa MOJATOTOBKY BBITYCKHUKOB OCHOBHOM IIKOJIBI 110
marematuke/ I'.B.Jlopodees u np.— M.

e U3yuenue reomerpuu B 7, 8, 9 Kilaccax: METOI, pEKOMEHAAIMU: KH. JJIs
yunrens / [JI.C. AranacsH, B.®. byty3os, I0.A. I'na3koB u ap.]. - M.:
[IpocBenienue.

e 3uB b.I'. 'eomerpust: unakrnueckue marepuanst 15 7-11 k. / B.I'. 3us,
B.M. Meiinep. — M.: [Ipocsenienue.

o T[aBpuioBa H.®. [loypounsie pa3paboTku 1o reomeTpud. 7, 8 kiaacc. M.:
BAKO — (B nomouips NIKOJIBHOMY YYUTEIIO)

e A.B. ®apkoB / KoHTposibHBIE paOOTHI, TECTHI, JUKTAHTHI IO TEOMETPUH K
yueOHuky JI. C. Atanacsina, B. @. byry3oa

e Aranacsan JI.C., byry3oB B.®. N3yuenue reomerpun B 7-9 knaccax. - M.:
[IpocBenienue.

e 3asuu JI.W. u npyrue. KoutponpHbie u npoBepoUYHbIE PA0OTHI IO
reomerpuu 7-9 knaccel. - M.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://interneturok.ru/

https://www.yaklass.ru/p

http://urokimatematiki.ru

http://intergu.ru/

http://www.openclass.ru/

www.edu.ru (caiit MOuH PO®).

www.school.edu.ru (Poccuiickuii 00111e00pa3oBaTebHbIN MOPTaN).
www.pedsovet.org (Bcepoccutickuit UHTepHET-TIeICOBET)

www.fipi.ru (caiiT @enepaabHOr0 MHCTUTYTA MEJArOTHYECKUX U3MEPEHUN ).
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10. www.math.ru (MaTepHeT-noaepKka yanuTeneid MaTeMaTUKH ).



11. www.mccme.ru (caiiT MoCKOBCKOTO IEHTpa HETPEPBHIBHOTO
MaTEeMaTHYECKOT0 00pa30BaHMs).

12. www.it-n.ru (CeTb TBOPUYECKUX YUHUTEIEH)

13. www.som.fsio.ru (ceTeBoe 00bETMHEHNE METOIUCTOR)

14. http:// mat.1september.ru (caiiT razetsl «MaTeMaTHKa)

15. festival. lseptember.ru (¢pecTuBanb neparornyeckux ujaen « OTKPBITHIN ypOK»
(«ITepBoe ceHTSOPS»)).
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