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HOACHUTEJIBHAA 3AIINCKA

['eomeTpusi KaK OAWH W3 OCHOBHBIX Pa3/I€NIOB IIKOJbHOW MaTeMaTHKH,
MMEIOIUNA CBOEH LEIbI0 00ECIeYUTh N3YyUEHUE CBOWCTB U pa3MepoB QUryp, ux
OTHOIIEHW W B3aMMHOE pACIOJIOKEHUE, ONUPAEeTCsl Ha JIOTMYECKYIO,
J0Ka3aTeIbHYI0 JUHUI0. LIeHHOCTh N3y4eHMs] TEOMETPUU Ha YPOBHE OCHOBHOIO
oOmero oOpa3oBaHUs 3aKIOYAaeTcss B TOM, UYTO OOYYalOlUMHCA Y4YWTCA
MIPOBOJIUTH JI0Ka3aTeIbHbIC paccyxKaeHus, CTPOUTH JIOTUYECKHUE
yYMO3aKJIFOUEHHUs,  JIOKa3blBaTb HWCTUHHBIE  YTBEPXKACHUS U  CTPOUTH
KOHTPIPUMEPHl K JIOKHBIM, MPOBOAUTH PACCYXKICHHUS «OT MPOTUBHOIOY,
OTJINYaTh CBOMCTBA OT MPHU3HAKOB, (OPMYJIUPOBATH OOpPATHBIE YTBEPIKICHUS.
Oco0oe 3HaueHue jaoKazaTelbHas JIMHUS HUMEET JUJIS YriIyOnEHHOro HU3ydeHUus
MaTEeMAaTHKHU.

lenpto wu3ydYeHUsT TEOMETPUM SIBISETCS KCIOJb30BaHUME €€ Kak
WHCTPYMEHTA MIPHU PEIICHUHM KaK MaTeMaTUUYeCKUX, TaK M MPAKTUYECKHUX 3a/ad,
BCTPEYAIOIIUXCA B pealbHOM Ku3HU. OOydaromuiicss JOJDKEH HayYUThCs
OTPENENIATh TEOMETPUYECKYI0 (UTYpy, ONHUCHIBATH CIOBAMHM YEPTEK WU
PUCYHOK, HANTH IJIONIAbh 3€MEIBHOTO Y4acTKa, PACCUUTHIBATH HEOOXOIUMYIO
JUIMHY OINTOBOJIOKOHHOTO Ka0ens Wi TpeOyeMble pa3Mepbl Trapaxa s
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTE/IbHAS JIMHUS B
u3ydeHun reoMerpuu. llpw pemeHuMM 3agad4  TPAKTUYECKOrO Xapakrepa
OoOydJaromuiicsi  y4uTCsl CTPOUTh MaTE€MaTUYECKHE MOJCIH  PEalIbHBIX
KU3HEHHBIX CHUTYAaIlMi, MPOBOJUTH BBIYMCIEHUS U OLIEHUBATh aJ€KBATHOCTH
MOJIYYEHHOTO PE3yJbTarta.

Oco0eHHOCTh, y4eOHOro Kypca YIUIYOJIEHHOIO H3YYEeHHs TEOMETPUU
COCTOUT B TOM, YTO OOydYaloluecs He MPOCTO 3HAKOMSTCS C ONpeneiaEHHBIMU
NOHATUSAMH, & YBEPEHHO OBJaJeBAaOT UMHU. CyIIECTBYIOUIME TEMBI POIPAMMBI
0a30BOro Kypca TE€OMETpUU H3y4aroTcss Ha Oosee TIyOOKOM YpOBHeE, a
oOydaromuecs: MPUoOPETaIOT YMEHHUs, TTOMOTAIONINEe UM YBEPEHHO MPUMEHSTH
CBOM 3HAHHUS HE TOJIBKO B MATEMAaTUKE, HO U B CMEXHBIX MPEAMETax, MPExKIe
Bcero ¢Gu3uke U WHPOPMATHKE, a TaKKe IMOJIb30BATHCA MOJIYYCHHBIMH
3HAHUSMH NPU PELICHUH MPAKTUYECKHUX 3a7ay.

CornacHo ydeOHOMY TUIaHy B 7-9 Kjaccax H3ydaeTcsl YriryOnEHHBIN
yueOHbIH Kypc «['eoMeTpusi», KOTOpBIM BKJIIOUYACT CIICIYIONINE OCHOBHBIC
paznenbl COJIepKaHUS: «Hayana TEOMETPUIN, «TpeyronbHuKn»,
«OKpYKHOCTBY, «HUeThIpEXYroIbHUKN, «ITomobuey, «1EeMEHThI
TpuroHometpumn», «llnomamn», a takxke «Meroa koopauHaty, «BekTopb,
«IIpeobpazoBaHms TIIOCKOCTH.

Ha wusydenne yueOHoro kypca «l'eometpusi» orBogutcs 306 dacos: B 7
kiacce — 102 yaca (3 gaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B HEJENI0),
B 9 KJ1acce — 102 yaca (3 yaca B HEJENIO).



COILEPKAHUME OBYYEHUA
7 KIIACC

HayvaJsa reomerpuu

Hcropuss BO3HMKHOBEHMS M DPa3BUTUSA TeOMeTpuH. HayanbHble MOHATHUS
reomerpuu. Touka, mnpsmas, oTpe3ok, Jjayd. [loHsarue o0 akcuome, Teopeme,
JI0KA3aTeJIbCTBE, ONPEICIICHUU.

B3aumHOe pacnosiokeHue TOYeK Ha npsaMou. M3mepeHue mIMHBI OTpe3Ka,
pacCTOSIHUE MEXY TOUKAMMU.

ITonynnockocte u  yron. Bwuasl yrios. M3mepeHue BEIWYMH  YIVIOB.
BeprukaneHble U cMmexHble yruibl. [lapannenbHble U NMEPNEHAUKYIISAPHBIE TPSIMBIE.
PaccrostHue ot Touku 10 nipsamMou. buccekrpuca yria.

Jlomanas. Bunsl snomanbix. [linnHa smomanon. MuHoroyronsHuku. Ilepumerp
MHOTOYroJibHUKa. [IoHATHE O BBITYKIIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuunHble TpencTaBIEHUST O pPaBEHCTBE (UIYp, HUX PaCMOIOXKEHUH,
CUMMETPHUH.

IIpocreiimue nocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUM U IIOCTPOCHUM.

TpeyrojabHuKH

Bunsl TpeyronbHUKOB: OCTPOYTOJBHBIE, NPSIMOYTOJIbHBIE, TYHNOYTOJbHBIE,
paBHOOEIpEHHBIE, PAaBHOCTOpOHHME. Menuana, OuccekTpuca U BBICOTA
TPEyroJIbHUKA.

PaBencTBO TpeyronpHuKOB. IlepBblii M BTOPOM IIPU3HAKM PAaBEHCTBA
TPEYTroJIbHUKOB. PaBHOOeIpeHHBIE TpPEyroJbHUKM UM HUX cBoiicTBa. Ilpu3Hax
paBHOOEAPEHHOTO TPEYroJabHUKA. TpeTHil mpu3HaKk paBEeHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHUST MEXIy CTOPOHAMH M YIJIaMH TpeyroibHuKa. HepaBeHCTBO
TpeyroibHUKa. HepaBeHCTBO O JUIMHE TOMaHOM.

CummMmerpuunble (urypsl. OCHOBHBIE CBOICTBa 0ceBOil cuMmmMmeTpuu. [Ipumepsl
CUMMETPHUH B OKPY’KAIOIIEM MHUpE.

IMapajnensHbie npsMbie. CyMMa yIJ10B MHOTOYT0J1IbHMKA

IlapauienbHOCTD NPSIMBIX, HCTOPUYECKHUE CBEIAEHUS O IOCTyJare EBkinuaa u o
posin JIo6aueBCKOro B OTKPBITHH HEEBKIUIO0BOM reoMmeTpun. CBONMCTBA M MPU3HAKHU
napajuiesibHbIX  OpAMbIX. Cymma  yrjaoB  TpeyroibHUKa. BHemHue  yribl
TpeyroipHrKa. CyMMa BHYTPEHHMX YIJIOB MHOIOYI'OJBHHKA W CyMMa BHEIIHHMX
YIJI0B BBIITYKJIOIO MHOTOYTOJIbHHUKA.

IIpsimoyroabHbIe TPEYroJbHUKHU

IIpu3Haku paBeHCTBA IPAMOYTOJIBHBIX TPEYrONbHHKOB. IlepneHIuKyisp u
HakJIOHHas. CBOMCTBO Me€JUaHbl IPSIMOYI'OJBHOTO TPEYTOJIBHUKA, MPOBEACHHONW K
runotenyse. [IpsMoyroiabHbIi TPEYroabHUK ¢ yriaom B 30°.

OKpYy:KHOCTH

[ToHATHS OKPYKHOCTHM M Kpyra. OJEMEHTHl OKPYXKHOCTH W Kpyra: LEHTp,
paguyc, auaMeTp, XOpJa, UX CBOMCTBA. B3amMHOE pacroiokXeHue OKPYKHOCTH M
npsimoil. KacatenbHast u cekymas K OKpyXHOCTU. OKpy>KHOCTb, BIIUCaHHAs B YIoJl.
[Ipocreiimme MOCTPOEHHS € MOMOIIBIO HUPKYJIS U INHEUKH.

I'eomeTpuyeckune MecTa TO4YEK

IlonsiTHE O TEOMETPUYECKOM MeCTe TO4YeK. lIpumepsl reoMeTpu4ecKuX MeECT
TOYEK Ha IUIOCKOCTH. bHCCEKTpuca yriia u CepeauHHbIN NEPIEHINUKYIAP K OTPE3KY
KaK TreoMeTpuyeckne Mecrta Touyek. OnucaHHash OKPYKHOCTb TpPEYrOJIbHHUKA, €€
LEeHTp. MeToa reoMeTpuYeCcKuX MECT TOUEK IIPU PEIICHUHY T€OMETPUYECKUX 3a7a4.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPUSA» HA YIJYBJIEHHOM
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Pe3yJbTAaThl OCBOEHHsS IIPOrpaMMbl II0 MaTEMaTUKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUWCKOU
MAaTE€MAaTUK{, LEHHOCTHbIM OTHOLIEHHEM K JIOCTHKEHUAM POCCHMCKHX
MAaTE€MATHUKOB U POCCUICKOM MaTEMAaTHYECKON IIKOJbI, K UCIOJIb30BAaHUIO 3TUX
JOCTUXKEHUM B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH IpakJlaHWHA W peasiu3aiiu
€ro mnpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
pPa3sIUYHBIX  CTPYKTYp, SBJCHHWH, TMpolenyp TpaxJAaHCKOTO oOIiecTBa
(HampuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXIEHUIO STUYECKUX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIBHO-3THYECKUX MPUHLIMIOB B JEATEIbHOCTH
Y4E€HOTI0;

3) TPy10BOr0 BOCTIMTAHMS:

YCTAHOBKOW HAa AaKTUBHOE YYaCTUE B PELIEHUU MPAKTHUYECKUX 3a]ay
MaTE€MaTHYECKON HAIpaBIEHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMATHYECKOTO
o0pa3oBaHus HA MPOTSHKEHUH BCEH KU3HU IS yCIEIHON npodeccuoHanbHON
NESTENBHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM HWHIUBUIYAIbHOW TPAGKTOPUU OOpa30oBaHUS M KU3HEHHBIX
TUTAHOB € YYE€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY M ACTETHUYECKOMY BOCIPHITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a]ay, pEHICHUH, pacCyKIECHUM, YMEHUIO BHUJIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTEl HAYYHOTO MO3HAHMSI:

OpUEHTAIIMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYyUYHBIX
Npe/ICTaBIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, TPUPOIBI
U 00IlecTBa, MOHUMAaHUEM MaTeMaTHUYeCKOM HayKH Kak c(epbl 4eIOBEYECKOM
NESATENBHOCTH, 3TANIOB €€ Pa3BUTHSA U 3HAYUMOCTH JIJIS Pa3BUTHUS LIMBUINA3ALUH,
OBJIAJICHUEM S3BIKOM MATEMAaTHKM W MaTeMaTU4YeCKOM KyJIbTYpOH Kak
CPEACTBOM IIO3HAHMsS MHUpPa, OBJIAJICHUEM HABBIKAMH HCCIEIOBATEIbCKON
NEeATEIbHOCTH;

6) pusnuyeckoro BocnuTaHusi, (OPMHUPOBAHNS KYJIbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO NPUMEHATh MATEMaTHYECKHE 3HAHUA B MHTEPECaX CBOETO
3I0pOBbs, BEIEHUS 300pOBOrO oOpa3a JKM3HM (30pOBOE IUTAHUE,
COQJIaHCHPOBAHHBIA PEXHUM 3aHATHH M OTAbIXAa, peEryisipHas (usndeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA pediiekcuu, MPU3HAHHUEM CBOETO
IIpaBa Ha OLIMOKY M TaKOro K€ IpaBa JPyroro 4eaoBeKa;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OpUEHTauuell Ha MPUMEHEHUE MaTEeMaTHYECKUX 3HAHUM Uil pelieHus
3a/1a4 B 00JIaCTH COXPAHHOCTH OKPYXKAIOLIEH Cpe/ibl, INIAHUPOBAHMS TOCTYIIKOB
Y OLICHKHM MX BO3MOXKHBIX ITIOCIEIACTBUM I OKPYKAIOLIEH CPEAbl, OCOZHAHUEM
IJI00AJIBHOTO XapaKTepa SKOJOTMYECKUX IPOOIeM U MyTeH UX PELICHMUS;



8) ajanranmM K M3MEHSKOMUMCH YCJIOBHAM COLHMAJBHOH H
NPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JIEMCTBHSAM B YCIIOBHUSX HEONPEAEIEHHOCTH, ITOBBIIICHHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pE3 MNPAKTUYECKYIO AEATEIBHOCTHb, B TOM
quyclie YMEHUE YYUThCA Yy JPYrux JoAei, npuodperaTb B COBMECTHOM
NEATEIbHOCTY HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUN U3 ONBITA IPYTHX;

HEOOXOJIMMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHUH, (OPMYIHPOBATH
UJEeu, MOHATUA, TUNOTE3bl 00 OOBEKTaX M SBJICHUSX, B TOM YHUCIE paHee
HEHU3BECTHBIX, OCO3HaBaTh  Je(UUMTBI  COOCTBEHHBIX  3HAHMH U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYallUl0, BOCIHPUHUMATh
CTPECCOBYIO CUTYAaIMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaeMble pelieHusl W AeHcTBUs, (HOPMYIHPOBATh U OLEHUBATH PUCKU U
noCcNneCTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

B pesynmbraTe OCBOEHWS TpOrpaMMbl [0 MaTeMaTHKE Ha YPOBHE
OCHOBHOTO 001iero ooOpaszoBanusi y oOydyaromierocsi OyayT c(opMUpOBaHbBI
MeTanpeaMeTHbIe Pe3yJbTaThl, XapaKTePU3yIOIIHeCs OBJIaJICHHEM
YHUBEPCAIBHBIMU  TIO3HABATEIBHBIMU  JCWCTBUSAMH,  YHHUBEPCAIBHBIMU
KOMMYHUKATUBHBIMU JICUCTBUSMU W  YHUBEPCATBHBIMH  PETYJSATUBHBIMU
JIEHUCTBUSIMU.

Ilo3naBaTe/ibHbIEe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS
ba3oBble jornueckue AeMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU MAaTEMaTUYECKUX
OOBEKTOB, TOHSATHH, OTHONICHUH MEXIy TMOHATHIMH, (GOPMYIHPOBATH
OTIpeICIICHHUSI MOHSITHIA, yCTaHABJIMBATh CYIIIECTBEHHBIN MPU3HAK
Kiaccu(pUKaIli, OCHOBaHUSA [JI1 O0OOOIIEHUS W CpPaBHEHHS, KPUTEPUU
IPOBOAMMOTO aHAJIN34;

BOCIIPUHUMATh, (OPMYIHPOBATH U  NPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJISITh ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpOTUBOpeUns B pakTax, TaHHBIX, HAOIIONCHUSIX U YTBEPKACHUIX, Tpe/jiarath
KPUTEPUH JIJIS BHISBICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JNEIYKTUBHBIX M
MHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUI IO aHAJIOTUH;

pa30upaTh OKa3aTeNbCTBA MATEMATHUECKUX YTBEPKIACHUHN (TIPSMBIE B OT
MIPOTHUBHOT0), MPOBOJUTH CAMOCTOSITEJIbHO J0KAa3aTelIbCTBA MaTEeMaTUYECKHUX
(dakToOB, BRICTpAWBATh APTYMEHTAIIUIO, TPUBOJAUTH MMPUMEPHI U KOHTPIIPUMEPHI,
MPUMEHSITh METOJ] MaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXaeHus;

BBIOMpATh CMOCO0 pemieHusi y4eOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  pEIICHMs, BbIOMpPATh HauOoJee MNOAXOJAIUA €  Y4ETOM
CaMOCTOSITEJIbHO BBICJICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBaTe/bCKue AeiCTBUS !

UCIIOJIB30BAaTh BOMPOCHI KAaK UCCIEAOBATEIBCKUII MHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCHI, (DUKCHUPYIOIIUE MPOTHUBOpEUUE, MpolJeMy,
CaMOCTOSITEJIbHO yCTaHABIMBATHL UCKOMOE W JaHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MMO3UIMI0, MHEHUE;



MPOBOJIUTh IO CaMOCTOSITEJIbHO COCTABJIEHHOMY IUIaHY HKCIEPUMEHT,
HCCIIEIOBAHUE MO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OO0BEeKTa,
3aBUCUMOCTEH OOBEKTOB MEXIY COOOM;

CaMOCTOSITETbHO (GOPMYIUPOBATH 00OOIIEHHUS U BBIBOJIBI IO pE3yJbTaTam
MPOBEAEHHOTO  HAOIIOJEHUS, HCCIEIOBaHUS, JKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 0000IIICHUH;

POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MpOllecca, a TaKXKE BBIIBUTAThH
MIPEIOJIOKEHHUS O €T0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh M H30BITOUHOCTh HMH(POPMAIUU, JaHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHUs 3a]a4H;

BLIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPHPETUPOBATH
uH(OpPMAIINIO PA3TUYHBIX BUIOB U (HOPM MIPEACTABICHHUS;

BBIOMpaTh (QopMy mpeactaBieHuss HHPOPMAMK W HLIIOCTPUPOBATH
pelaeMble  3a7a4d  CXEMaMH, JuarpaMmaMy, HWHOM Tpadukod ©  UX
KOMOWHAIIUSIMU;

OIICHUBATh HAAEKHOCTh WH(OpMAIMK TIO KPUTEPHUAM, MPEIATONKECHHBIM
Wi chOPMYJIUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIe TeHCTBHSA:

BOCIPUHMMaTh H (HOPMYIUPOBATh CYXKIACHUS B COOTBETCTBUU C
YCIIOBUSIMH | TICJIIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY
3pEHUsS B YCTHBIX U MMUCBMEHHBIX TCKCTAaX, 1aBaTh MOSCHEHUS TI0 X0y PEIICHUS
3a/1a4, KOMMEHTHPOBATh IMOTYYEHHBIN pe3ysIbTarT;

B XO/I¢ OOCYXJICHHS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMBI,
npoOJieMbl, pemaeMoil 3aJadd, BBHICKA3bIBaTh HJICH, HAIlCJICHHBIE Ha IMOMCK
pEIIIeHUs, COMOCTABISATh CBOM CYXKICHHUS C CYXACHHSIMH JPYTHX yYaCTHHKOB
auanora, 0OHapyKUBATh pa3lIiiMe M CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opMme
(GopMyTUpPOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHHS,

NPECTaBIATh  Pe3yJdbTaThl  PEIIEHUS  3aJadd,  OKCIEPHUMEHTa,
MCCIICJIOBAHUS, MTPOEKTa, CAaMOCTOSITEILHO BBIOMpATh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aJ1a4 MPE3CHTAIINN U OCOOCHHOCTEH ayIUTOPHH;

NOHMMAaTh M WCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOW |
WHIUBHYaJIbHOW pabOThl TPH pPEIICHWH YYeOHBIX MaTeMAaTHYECKUX 3ajad,
NPUHUMATh I€Jh COBMECTHOW JESITeIbHOCTH, IUIAHUPOBATh OPraHU3AINIO
COBMECTHOM pabOThI, paclpeesaTh BUIbl pabOT, TOTrOBapUBATHCS, 00CYXKIATh
MPOIIECC U Pe3ysIbTaT PaboThI, 0000IIaTh MHCHHS HECKOJIBKUX JIFOICH;

y4acTBOBATh B TPYMIOBHIX (popMax paboThI (00CYKaeHUSI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBl» ¥ WHBIC), BBINOIHATH CBOIO YacTh pabOThl u
KOOPJIMHUPOBATh CBOM JEHCTBUS C APYTMMH 4ICHAMH KOMAaHJbI, OIEHWBATH
KauecTBO pe3ylibTaTa M KAa4eCTBO CBOETO BKJaga B OOMNIMI pe3yibTaT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aHMOICHCTBHSI.

PeryjisiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI JIJISI PEIICHUS B KU3HEHHBIX W YICOHBIX CUTYaIUsX,
OpPUEHTHPOBATbCA B  PA3JIMYHBIX  MOAXOJAX  MPUHATUA  PEUICHU
(MHAMBUYyaTBHOE, TPYIIIOBOE);

CaMOCTOSITEJIbHO COCTABJISITH IUIaH, AJITOPUTM pEUIeHUs 3adauu (MU ero
4acTh), BBIOMpATh CHOCOO pEHIeHHS C YYETOM HMEIOIMNXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ y4éToM HOBOUM MH(MOPMALIUH.



CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

BJIAJETh CIOCOOAMU  CAaMOMNPOBEPKH, CAMOKOHTpPOJsS TMpolecca U
pe3yibTaTa pelieHrus MaTeMaTUYeCcKoi 3aJja4u, CAMOMOTHUBAILIMY U pePIICKCUH;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIIEHUU
3a7a4d, BHOCHUTb KOPPEKTUBbI B JICSITEIbHOCTH HAa OCHOBE HOBBIX
00CTOATENbCTB, HAUJIEHHBIX OLINOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTU MOCTABICHHOW LENU
U YCJIOBUSIM, OOBSCHITh NPUYUHBI JOCTIKCHHUS WM HEJOCTHUXKEHUS IIeNH,
HaxOJIUTh OLIHUOKY, J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BBIpXKATh SMOILIMM TIPU U3YYCHUU MATEMaTHUYECKUX OOBEKTOB U (haKTOB,
JaBaTh SMOLIMOHAIBHYIO OLIEHKY PEIICHHUS 3a/1a4H.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 7 Kjacce OOYYAONIMICSA TMOJTYYUT CIICAYIOIINE
PEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh u3ydeHHBIE TeOMeTpUuYecKue (UTYpBI, OMNPENENATh HUX
B3aMMHOE PacCIOJIOKECHHE, U300pakaTh TeOMETpUYeCKUe (UTYPHI, BBITIOTHATH
YEepTeX U MO YCIOBUIO 3adaud. M3MepATh JUHEWHBIE W YIJIOBBIE BEJIMYMHBI.
Pemate 3a7aun Ha BBIUKMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath MPUKUIKY U OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEAMETOB B
peanbHOM JKM3HU, Pa3MEPOB MPUPOJHBIX OO0BEKTOB. Pasznmuuarh pasMepsl ATHUX
00BEKTOB TIO TIOPSAJIKY BETUIHHBI.

CtpouTh 4epTekHu K F€OMETPUUECKUM 3a1a4aM.

[Tonp30BaThCs MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCIIOIb30BATh
NPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBoauTH JIOTUYECKHUE paccyXaeHus c UCIIOJIb30BAHUEM
F€OMETPUUECKUX TEOPEM.

[lonp30BaThCs MpHU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJUaHbl, IMPOBEAEHHON K THUIOTEHY3€ MPSIMOYTrOJIbHOIO
TPEYroJibHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1ay.

OnpenensaTe NapajyiedbHOCTh MPAMBIX C IOMOUIIBIO YIJIOB, KOTOpPBIE
oOpazyeT ¢ HUMU cekymas. OnpenensiTe mapauieIbHOCTh MPSMBIX C TIOMOIIBIO
PaBEHCTBA PACCTOSTHUM OT TOUYEK OJHOW MPAMOM 10 TOUEK JIPYroM MPSIMOU.

Pemrats 3a7aun Ha KileTuaToi Oymare.

[TpoBoaUTH BHIUMCICHUS W HAXOAUTh YUCIIOBBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TE€OMETPUYECKUX 3aJadax C MCIIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTOJBHUKOB M MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX TIpU
[IEPECEUCHUN JBYX IMApAJUICIIBHBIX IMPSAMBIX CEKylled. Pemars mpakrthueckue
3a71a4M Ha HAXOXKJCHUE YTJIOB.

Bnaners nonsitueM reomerpuyeckoro mecra touek (I'MT). Onpenensite
OWCCEeKTpPHCY yria W CEPEeNUWHHBIA TMEepPIeHIUKYIsp K OTPe3Ky Kak
reoMeTpudecKknue mecrta ToudeK. [lonp30BaThCs MOHSATHEM T€OMETPUUYECKOTO
Mecta Touek (I'MT) npu noka3aTenbCTBE T€OMETPUUECKUX YTBEPXKACHUN U HpH
peLIeHUN 3a1a4.

DopMynUPOBATh ONPEACIEHUSI OKPYKHOCTH U KPYyra, XOpAbl U IHaMETpa
OKPY’KHOCTH, YBEPEHHO BJIAJAETh HMX CBOWCTBAMH. YMETh [OKa3blBaTbh H
MIPUMEHSATH 3T CBOWCTBA MPU PEIICHUHN 3a]1a4.

BrnaneTp moHATHEM ONMUCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €& ueHTp. Jloka3piBaTh M HCHOJIB30BaTh (PAaKThl O TOM, YTO
OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MEPECEeKAIOTCS B OJIHOW TOUYKE, U O TOM, YTO



CEpEIMHHBIE TEPIEHAUKYISAPBl K CTOPOHAM TPEYIOJIbHUKA IEPECEKAOTCS B
OJHOM TOYKE.

Bnagers moHsATHEM KacaTeIbHOU K OKPY>KHOCTH, MOJIb30BAThCA TEOPEMOU
0 NEPINEHAUKYISAPHOCTA KacaTeJIbHOM M pajguyca, NPOBEIEHHOIO K TOYKE
KacaHud. Jloka3bIBaTb PAaBEHCTBO OTPE3KOB KacaTENIbHbIX K OKPYKHOCTH,
MPOBEAEHHBIX U3 OJTHOM TOYKH, U NPUMEHSATH 3TO B PELICHUU F€OMETPHUYECKUX
3aja4.

Jloka3piBaTh U NPUMEHATH MNPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKUE MIOCTPOEHHUS C TMIOMOIIBIO IUPKYJISA
U JINHEUKH.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
HaumeHnoBaHue KosmmuecTBo yacos

Ne DJIeKTpOHHbIe (L (POBbHIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue

n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
NporpamMmmsl padoThI padoThI
Hauana reomerpun.
IIpocreitmme
reoMeTpHyYecKre

1 UrypEI 1 11X )8 bu6mmoreka [JOK

Yp https://m.edsoo.ru/78c146c4

cBorictBa. 3mepenue
reOMETPUUECKUX
BEJINYUH

9 T eVEO L HIKH 19 bubmmoreka [JOK
peyr https://m.edsoo.ru/78c146¢c4
[TapannensHOCTD.

3 CVMMA VITOB 15 bu6mmoreka [IOK
yMMa Y https://m.edsoo.ru/78c146c4
MHOT'OYTOJIbHUKA

4 [IpsimoyroabHbIE 7 bubnuoreka [JOK
TPEYroJIbHUKH https://m.edsoo.ru/78c146¢c4

5 I'eomerpuueckue 5 bubnunoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/78c146c4
OKpyXHOCTb.

5 I'eomerpuueckue 18 bubnuoreka [IOK
MECTa TOYEK. https://m.edsoo.ru/78c146¢c4
ITocTpoenus ¢



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

IMOMOIIBIO HUPKYJIS U
JIMHENKU

IToBTOpEHNME,
000011IeHNE,
cUCTeMaTU3aLus
3HaHUHI

10

bu6mmoreka [{OK
https://m.edsoo.ru/78c146¢c4

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102



https://m.edsoo.ru/78c146c4

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIIACC
N KoJsmyecTBo 4yacoB DJIeKTPOHHBbIE
; Jara uudposbie
n/ Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
Bceero U3ydeHust o0pa3oBartejibHbIE
n padoThI padoThI
pecypchl
Hcropus
1 BO3HUKHOBEHHUS U 1 bubmmorexa LOK
https://m.edsoo.ru/925af86b
Pa3BUTHS TEOMETPUHU
HavanbHbie TOHSATHS bu6mmoreka [IOK
2 reoMerpun. Touka, 1 https://m.edso00.ru/659c433
npsiMasi, OTPE30K, JIyd 1
HavanpHble IOHATHS
3 reoMeTpun. Touka 1 bubmmorexa LOK
PHH. ’ https://m.edsoo.ru/20bael2a
npsiMasi, OTPE30K, Iy
[TonsTHe 00 akcHoMe,
TEopeMe, bubnuoreka [JOK
4 JIOKa3aTeIbCTBE, 1 https://m.edso00.ru/3d22347
OIIPEICIICHUH, 7
CBOMCTBE, IIPU3HAKE
BzaumHoe
PacIoI0KEHHEe TOYEK
5 Ha npsaMoii. Izmepenne 1 bubmnorexa [JOK
P ' P https://m.edso0.ru/92b776f1
JUIMHBI OTPE3Ka,
pacCTOsTHUE MEXIY



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1

TOYKaMH

B3anmHuoe
PacCIIOJIOKEHNE TOYEK
Ha npsMol. Mzmepenne

bu6mmoreka [IOK

6 https://m.edso0.ru/9c50078
JUIMHBI OTpE3Ka, g
paccTosiHUE MEeXIy
TOYKaMH
B3anmHuoe
PacroJioKeHHe TOYEeK

7 Ha npsMol. M3mepenne bubnuoreka [JOK
JUIMHBI OTPE3Ka, https://m.edsoo.ru/7f06e8ce
paccTosiHuE MEeXIy
TOYKaMH
[TomymnockocTh U yroJi.

3 Bunsr yrios. bubnuoreka [IOK
N3Mepenne BenurH https://m.edso0.ru/36862bf3
YTJI0B
[TonymnnockocTh U yro.

9 Bunp! yrios. bubnuoreka [JOK
N3mepenue BeMurH https://m.edsoo.ru/21ce4ff2
yTJIOB
[TomymnnockocTh U yro.

10 Bung! yrios. bubnuorexa [IOK
N3mepenune BeanynH https://m.edsoo.ru/ce214e34
YTJIOB

11 Beprukanbusie u Bubmmorexa LIOK

https://m.edsoo.ru/7399faea



https://m.edsoo.ru/9c500788
https://m.edsoo.ru/9c500788
https://m.edsoo.ru/7f06e8ce
https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea

CMCIKHBIC YI'JIbI.
[TapannensHble 1
IEPIEHINKYIAPHBIE
IIpSIMBIE

Beprukanbnsie n
CMEXHBIE YIJIBL.

12 [TapannensHbie u bubmorexa HOK
https://m.edsoo.ru/5c2c0dff
MepIEeH UK YIISIPHbIS
MPSIMBIC
Beprukanbnsie n
CMEXHBIE YTJIBI.
13 [TapamiensHbie 1 bubmorexa LOK
https://m.edsoo.ru/4a4bf678
MePIEeHIUKYIIIPHBIE
MpsiMbIE
Beptukanbasie u
CME)XHbIE YTJIbI.
14 [TapannensHbie U Eubmrorexa ITOK
https://m.edsoo.ru/84ee61de
MIEePIEeHIUKYIIPHBIC
MpsiIMbIE
Beptukanbasie u
CMCKHBIC yIIBL. bubnuorexa [IOK
15 [TapannensHbie U https://m.edsoo.ru/d04bb9c
MePIeHIUKYIIPHBIC S
psIMbIE
16 buccekrpuca yria bubmorexa LIOK

https://m.edsoo.ru/da5e003c



https://m.edsoo.ru/5c2c0dff
https://m.edsoo.ru/4a4bf678
https://m.edsoo.ru/84ee61de
https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/da5e003c

bubmuoreka [IOK

17 brccexcrprca yria https://m.edso0.ru/557998af
bu6mmoreka [IOK
18 buccekrpuca yria https://m.edsoo.ru/5ea8918
2
Jlomanas. Buapl bu6moreka [IOK
19 JIoMaHbIX. JlmmHa https://m.edsoo.ru/c84d721
JIOMaHOM 2
Jlomanas. Buasl
20 JoMaHbIX. JlyinHa bubanorera LOK
N https://m.edsoo.ru/91fe52bc
JIOMaHOH
MHOrOyroJapHUKH.
[Tepumetp
21 MHOTOYTOJIbHUKA. bubnuoreka [JOK
[ToHsiTHE O BBIMTYKIIBIX U https://m.edsoo.ru/0aab8dfc
HEBBIYKJIBIX
MHOTOYT'OJIbHUKAX
MHOTroyroJbHUKH.
[Tepumetp
MHOTOYT'OJIbHUKA. bubmorexa OK
22 https://m.edsoo.ru/27b1506
[ToHsiTHE O BBIMYKIBIX U 5
HEBBIMYKJIBIX
MHOTOYT'OJIbHUKAX
MHOroyroJbHUKH.
23 Ilepumerp bubnuoreka [IOK
MHOT'OYT OJIbHHKA. https://m.edsoo.ru/5cc7a352

Ilonsatue o BBIITYKJIBIX U



https://m.edsoo.ru/557998af
https://m.edsoo.ru/5ea89182
https://m.edsoo.ru/5ea89182
https://m.edsoo.ru/c84d7212
https://m.edsoo.ru/c84d7212
https://m.edsoo.ru/91fe52bc
https://m.edsoo.ru/0aab8dfc
https://m.edsoo.ru/27b15065
https://m.edsoo.ru/27b15065
https://m.edsoo.ru/5cc7a352

HCBBIITYKJIBIX

MHOTOYT'OJIbHUKAX
MHOroyroJasHUKH.
[Iepumerp

24 MHOTOYT'OJIbHUKA. bubnuorexa [JOK
[ToHsiTHE O BBIMYKIIBIX U https://m.edsoo.ru/6cac74dc
HEBBITTYKITBIX
MHOTOYT'OJIbHUKAX
MHOrOyroJapHUKH.
[Tepumerp
MHOTOYT'OJIbHHKA. Bubnmorexa [JOK

25 https://m.edsoo.ru/3e269ed
[ToHsATHE O BBIMYKIIBIX U g
HEBBIYKJIBIX
MHOTOYT'OJIbHUKAX
NucTpymMeHTHI 11t bubnuoreka [IOK

26 M3MEPCHUH U https://m.edsoo.ru/333ech9
HOCTPOEHHMIA 8
HNHcTpyMeHTHI 115t bubnuoreka [JOK

27 U3MEPECHUH U https://m.edso0.ru/26b0a80
HOCTPOEHHMIA 6
KonTtponbHas pabora
no teme "Hauana
F€OMETPHUH. bubmuoreka [JOK

28 IIpocreiimme https://m.edsoo.ru/aalb798
reOMETPUYCCKHE 1

(GUrypsl U X CBOHCTBA.
N3mepenne



https://m.edsoo.ru/6cac74dc
https://m.edsoo.ru/3e269ed8
https://m.edsoo.ru/3e269ed8
https://m.edsoo.ru/333ecb98
https://m.edsoo.ru/333ecb98
https://m.edsoo.ru/26b0a806
https://m.edsoo.ru/26b0a806
https://m.edsoo.ru/aa1b7981
https://m.edsoo.ru/aa1b7981

F€OMETPUUECKHUX

(bHpr"

Menuana, buccekrpuca

bu6mmorexa [IOK

29 https://m.edso00.ru/9ae9709
Y BBICOTA TPEYroJIbHUKA 9
Menunana, buccekTpuca bubmorexa HOK
30 https://m.edsoo.ru/dc3e45d
Y BBICOTA TPEYroJIbHUKA 1
31 PaBenctrO bu6moreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8e04a02f
[IepBblit 1 BTOpOU
32 IIPU3HAKA PAaBEHCTBA bubmorexa LOK
p p https://m.edsoo.ru/0f5d60af
TPEYroJIbHUKOB
[TepBrIit 1 BTOpOIt
33 IIPU3HAKHA PABEHCTBA bubmmorexa LOK
P p https://m.edsoo.ru/a56c5a9b
TPEYroJIbHUKOB
IlepBEIit U BTOpOU
34 g IE3HaKPI aB:HCTBa bubmmorexa IOK
P p https://m.edsoo.ru/34f8650e
TPEYroJIbHUKOB
IlepBEIit 1 BTOpOH
35 i II;SHaKI/I aB:HCTBa bubmnorexa [IOK
p p https://m.edsoo.ru/ffe06285
TPEYroJIbHUKOB
[TepBriit U BTOpOIt
36 OpU3HAKA paBEHCTBA bubmnorexa [IOK
p P https://m.edsoo.ru/79753cdf
TPEYroJbHUKOB
37 PaBHOOeipeHHbIE bubnuorexa [IOK



https://m.edsoo.ru/9ae97099
https://m.edsoo.ru/9ae97099
https://m.edsoo.ru/dc3e45d1
https://m.edsoo.ru/dc3e45d1
https://m.edsoo.ru/8e04a02f
https://m.edsoo.ru/0f5d60af
https://m.edsoo.ru/a56c5a9b
https://m.edsoo.ru/34f8650e
https://m.edsoo.ru/ffe06285
https://m.edsoo.ru/79753cdf

TPEYrOJIbBHUKU U UX

https://m.edsoo.ru/c59fdae9

CBOMCTBA
PaBHOOe1peHHBIC
38 T : . OJIIfIHpI/II}(IIfI{ II); X bubmorexa HOK
P }U’r https://m.edsoo.ru/7e10fb44
CBOMCTBA
PaBHOOepeHHbIC
39 TPEYTrOJIbHUKH H UX brbmorexa IOK
P }u’r https://m.edsoo.ru/1c2cc982
CBOWCTBA
[Ipu3nak bubnuoreka [JOK
40 pPaBHOOEPEHHOTO https://m.edsoo.ru/480b3c4
TPEYroJIbHUKA 0
[Ipuzna
41 ;:31/11{:6: €HHOTO bubamorera LOK
P AP https://m.edsoo.ru/bf564ab7
TpEeYrojbHUKa
Tperunii npru3Hak bubnuoreka [JOK
42 paBEeHCTBa https://m.edso0.ru/b422963
TPEYroJIbHUKOB 7
Tperuil npusHak bubnuoreka [JOK
43 paBEeHCTBa https://m.edsoo.ru/7a899c4
TPEYTOJILHUKOB 9
Tperuil npusHak bubnuoreka [JOK
44 paBEeHCTBa https://m.edsoo.ru/41c75e5
TPEYroJIbHUKOB 4
o o
HTYPELE OvceBOH bubnuoreka [IOK
45 cummetpuei. [lpumepst

CUMMCTPUHU B

https://m.edsoo.ru/83d5ffea



https://m.edsoo.ru/c59fdae9
https://m.edsoo.ru/7e10fb44
https://m.edsoo.ru/1c2cc982
https://m.edsoo.ru/480b3c40
https://m.edsoo.ru/480b3c40
https://m.edsoo.ru/bf564ab7
https://m.edsoo.ru/b4229637
https://m.edsoo.ru/b4229637
https://m.edsoo.ru/7a899c49
https://m.edsoo.ru/7a899c49
https://m.edsoo.ru/41c75e54
https://m.edsoo.ru/41c75e54
https://m.edsoo.ru/83d5ffea

OKPY)KaIOIIeM MHpPE

@urypsl ¢ 0ceBOI
cumMmerpuen. [Ipumepst

bu6mmoreka [{OK

46
CUMMETpUH B https://m.edsoo.ru/a48cfOcd
OKPYXAaIOIEeM MHUPE
KonTponsHas pabora
47 1o TeMe bubnuotexa [JOK
" " https://m.edsoo.ru/6f0a9a78
TpeyronbHUKH
bu6moreka [IOK
[TapannensHOCTH
48 https://m.edsoo.ru/a081482
MIPSIMBIX q
. bu6moreka [IOK
CBoiiCcTBa ¥ IPU3HAKH
49 https://m.edsoo.ru/2cd6938
napajuIeNbHbIX TPSIMbIX 1
. bu6moreka [IOK
CBolicTBa U IPU3HAKU
50 https://m.edso0.ru/75899b5
napauIebHbIX TPSIMbBIX )
51 CBolicTBa U IPU3HAKU bubnuoreka [JOK
MapajieIbHbIX MPSIMbIX https://m.edsoo.ru/e0fde699
. bu6mmoreka [IOK
CBoiicTBa U MPU3HAKH
52 https://m.edsoo.ru/74e8bd7
napauIeNbHbIX TPSIMbBIX 4
53 CBoiicTBa U IPU3HAKU bubnuorexa [JOK
MapasiebHbIX MPSIMBIX https://m.edsoo.ru/070fd7db
CBolicTBa U MPU3HAKH bubmorera [JOK
54 P https://m.edsoo0.ru/5¢90c33

MapaJiuICJIbHBIX ITPAMBIX

9



https://m.edsoo.ru/a48cf0cd
https://m.edsoo.ru/6f0a9a78
https://m.edsoo.ru/a081482d
https://m.edsoo.ru/a081482d
https://m.edsoo.ru/2cd69381
https://m.edsoo.ru/2cd69381
https://m.edsoo.ru/75899b52
https://m.edsoo.ru/75899b52
https://m.edsoo.ru/e0fde699
https://m.edsoo.ru/74e8bd74
https://m.edsoo.ru/74e8bd74
https://m.edsoo.ru/070fd7db
https://m.edsoo.ru/5c90c339
https://m.edsoo.ru/5c90c339

55 CymmMma yrioB bubnuorexa [JOK
TPEYroJIbHUKA https://m.edsoo.ru/d1dca5cd
56 CymmMma yrioB bubnuorexa [JOK
TPEyroJabHUKA https://m.edsoo.ru/7af6d9e6
57 Bueunue yrisl bubnuoreka [JOK
TpeyroJibHUKa https://m.edsoo.ru/bc409f4f
BHemHue yrbi bu6moreka [IOK
58 TOEVEOLRIKA https://m.edsoo.ru/371cbel
peyr 1
CymMa BHYTpEHHUX
YIII0B MHOTOYTOJIbHUKA
59 ¥ CyMMa BHEIIHHUX Bubamorexa [JOK
JII0B BHIYKIOTO https://m.edso0.ru/a3dd667f
MHOTOYTOJIbHUKA
CyMMa BHYTPEHHUX
YIJIOB MHOTOYTOJIbHHUKA bubnuoreka [JOK
60 ¥ CyMMa BHEITHUX https://m.edsoo.ru/e638a51
YIJI0B BBIITYKJIOTO 0
MHOTOYTOJIbHUKA
CyMMa BHYTPEHHUX
yIJIOB MHOTOYTOJIbHHKA
61 ¥ CyMMa BHEITHUX bubmmorexa [JOK
S — https://m.edsoo.ru/b75ede0Oe
MHOTOYTOJIbHUKA
KonTtponsHas padorta bubmotera [JOK
62 https://m.edso0.ru/4094748

10 TCMC

5



https://m.edsoo.ru/d1dca5cd
https://m.edsoo.ru/7af6d9e6
https://m.edsoo.ru/bc409f4f
https://m.edsoo.ru/371cbe11
https://m.edsoo.ru/371cbe11
https://m.edsoo.ru/a3dd667f
https://m.edsoo.ru/e638a510
https://m.edsoo.ru/e638a510
https://m.edsoo.ru/b75ede0e
https://m.edsoo.ru/40947485
https://m.edsoo.ru/40947485

"[lapaninenbHOCTb.
Cymma yrios
MHOTOYI'OJIbHUKA"

[Ipu3naku paBeHCTBA

63 MIPSAMOYTOJILHBIX bubmmorexa [TOK
PAMOYT https://m.edso0.ru/330d63ff
TPEYrOJLHUKOB
[IpusHaku paBeHCTBA bu6mmoteka [IOK
64 MPSIMOYTOJIbHBIX https://m.edsoo.ru/0e1544d
TPEYrOJIbHUKOB c
TepreH Ky 1 bu6mmoreka [IOK
65 HAKITOHHAS 4 https://m.eds00.ru/9573100
o 00000000
CBOHCTBO MeIMaHEI
MIPSIMOYTOJIBHOTO bubnuoreka [JOK
66 TPEyroJabHUKA, https://m.edsoo.ru/b34a450
MPOBEIEHHOM K e
TUTIOTCHY3€
CBOMCTBO MeI1aHbI
MPSIMOYTOJIBHOTO
67 O — bu6mmoreka [IOK
peyr 7 https://m.edsoo.ru/83fabf79
MPOBEAEHHOM K
TUTIOTEHY3€
[IpssmoyronapHbII
68 TPEYrOJLHUK C VTJIOM B bubmorexa LOK
peyr 4 https://m.edso0.ru/52b57d0f
30 rpagycos
69 [IpssmoyronbHbIi bubmorexa LIOK

https://m.edsoo.ru/aec6d443



https://m.edsoo.ru/330d63ff
https://m.edsoo.ru/0e1544dc
https://m.edsoo.ru/0e1544dc
https://m.edsoo.ru/957310000000000
https://m.edsoo.ru/957310000000000
https://m.edsoo.ru/b34a450e
https://m.edsoo.ru/b34a450e
https://m.edsoo.ru/83fabf79
https://m.edsoo.ru/52b57d0f
https://m.edsoo.ru/aec6d443

TPEYIrOJBHUK C YIJIOM B
30 rpaxycoB

CoOTHOIIIEHUS MEKTY

bu6mmoreka [IOK

70
CTOPOHaMH 1 yrilamu https://m.edso0.ru/95db41f7
TpEyrojabHUKA
CoOTHOIIIEHUS MEXKTY bu6mmoreka [IOK

71 CTOPOHAaMH U yriamMu https://m.edsoo.ru/5ea388d
TPEYroJbHUKA 0
HepasenctBo

79 TPEYroJbHUKA. bubnuoreka [JOK
HepaseHctBO 0 minHe https://m.edsoo0.ru/50fa9985
JIOMaHOM
HepaBenctBo mexay

bu6moreka [IOK

MEPIEeHIUKYIIPOM U

73 . https://m.edsoo.ru/7284chd
HaKJIOHHOH. PaccTosiHue o
OT TOYKH JI0 OPSIMOit B
KounTtponsnas padora
0 TeMaM

74 "[IpsimoyronbHbIE bubnuoreka [JOK
TPEYroJIbHUKH", https://m.edsoo.ru/85f00be3
"T'eomerpuueckue
HepaBeHCTBA"
OKpYKHOCTD, XOPH! I bubnuorexa [JOK

75 YK ’ N https://m.edsoo.ru/588c3a8
JTMaMETpPhbl, UX CBOICTBA q

76 OKpyXHOCTb, XOPZbI U bubmmorexa HOK

https://m.edso0.ru/02406d4



https://m.edsoo.ru/95db41f7
https://m.edsoo.ru/5ea388d0
https://m.edsoo.ru/5ea388d0
https://m.edsoo.ru/50fa9985
https://m.edsoo.ru/7284cbde
https://m.edsoo.ru/7284cbde
https://m.edsoo.ru/85f00be3
https://m.edsoo.ru/588c3a8d
https://m.edsoo.ru/588c3a8d
https://m.edsoo.ru/02406d49

JIMaMETPbl, UX CBOKCTBA

|©

B3anmuoe
pacroJioxKeHue bubnuorexa [JOK

77 OKPY>KHOCTH U MPAMOM. https://m.edsoo.ru/00d222d
KacarenpHas u cexkyimas 9
K OKPY>KHOCTH
B3anmuoe
pacroJioxKeHue

78 OKPY>KHOCTH U MPSMOHM. bubamorera LOK

https://m.edsoo.ru/4f8753bb

KacarenbHas u cexymas
K OKPY)KHOCTH
B3anmuoe
pacnosoxxeHue

79 OKPYXHOCTH Y TIPSIMOM. Bu6nmorexa [JOK

https://m.edsoo.ru/a52f2800

KacarenpHas u cexyias
K OKPYXXHOCTHU
OKPYKHOCTD, bu6mmoreka [IOK

80 https://m.edsoo.ru/3767ac3
BIIMCAHHAs B yroJl 5

81 OKpyXHOCTb, bubnuoreka [JOK
BIMCAaHHAas B yroJ https://m.edsoo.ru/f019e49b
ITonsarue o
TC€OMETPUYECCKOM MECTEC Buoauorexa ]_[OK

82 Touek. [Ipumepsl https://m.edsoo.ru/9bddéb6

TCOMETPHUUCCKUX MECCT
TOYCK Ha IIJIOCKOCTH

3



https://m.edsoo.ru/02406d49
https://m.edsoo.ru/00d222d9
https://m.edsoo.ru/00d222d9
https://m.edsoo.ru/4f8753bb
https://m.edsoo.ru/a52f2800
https://m.edsoo.ru/3767ac35
https://m.edsoo.ru/3767ac35
https://m.edsoo.ru/f019e49b
https://m.edsoo.ru/9bdd6b63
https://m.edsoo.ru/9bdd6b63

IlongaTue o
r€OMETPUYECKOM MECTE

83 Touek. [Tpumepsl bubmorexa HOK
- pumep https://m.edsoo.ru/621adf85
FGOMCTpI/I‘ICCKI/IX MECT
TOYEK Ha IIJIOCKOCTHU
Onucanuas
84 OKDVIKHOCTE bu6mmoteka [IOK
by .. https://m.edsoo.ru/f5b41bc7
TpEeyrojabHUKa, €€ NEeHTP
OnucadHas bu6moreka [IOK
85 OKPY)KHOCTh https://m.edso0.ru/c96254e
TPEYrOJIbHUKA, €€ IIEHTP 9
Mertona reoMeTpru4eCcKuX
bu6moreka [IOK
MECT TOYEK IPH
86 https://m.edsoo.ru/5894e7a
perieHuu 4
TEOMETPUUYECKUX 3a11a4 -
Meto1 reoMeTpruYecKuX
bu6mmoreka [IOK
MECT TOYEK IPH
87 https://m.edso0.ru/784342d
perieHuu 1
TEOMETPUUYECKHX 33]1a4 B
MeToa reoMeTpruIecKuX
bubnuoreka [JOK
MECT TOYEK IPH
88 https://m.edso00.ru/05853a2
perieHun )
TEOMETPUUYSCKHX 3a]1a4 B
Merto1 reoMeTpUYECKUX
A p bu6mmoreka [JOK
89 MECT TOYEK IpHU

pereHuu

https://m.edso0.ru/6903dff0
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https://m.edsoo.ru/5894e7a4
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https://m.edsoo.ru/05853a22
https://m.edsoo.ru/6903dff0

rCOMCTPHUICCKUX 3ada4d

90

O6ocHoBaHUs
MPOCTEUIINX
MMOCTPOEHUI, ATaIlbl
3a7a4M Ha TOCTPOCHUS,
pELIeHHE 3a/1a4 Ha
MMOCTPOEHUE LIUPKYIIEM
U JIMHEUKOU

bu6mmorexa [IOK
https://m.edsoo.ru/e511d73
0

91

O6ocHOBaHUS
MPOCTEUIINX
MOCTPOEHUM, ATaIlbI
3a7a4M Ha TOCTPOCHUS,
penieHue 3a1ay Ha
ITOCTPOCHUE LIUPKYJIEM
Y JIMHEUKOU

bu6moreka [IOK
https://m.edsoo.ru/f3bfbf74

92

Kontponbhas padota
1o Teme "OKpY>KHOCTb.
I'eomeTrpuueckue mecta
touek. [TocTpoenus ¢
MTOMOIIBIO UPKYIIS U
JTUHEUKNn"

bu6mmoreka [IOK
https://m.edsoo.ru/791dafc6

93

IToBTOpEHUE U
0000m1enne. Pemmenue
3ajad4,
WJLTIOCTPUPYIOIIHX
CBSI3H MEXKIY
Pa3IUYHBIMU TEMaMU

bubmuoreka [JOK
https://m.edsoo.ru/f0e38fa3



https://m.edsoo.ru/e511d730
https://m.edsoo.ru/e511d730
https://m.edsoo.ru/f3bfbf74
https://m.edsoo.ru/791dafc6
https://m.edsoo.ru/f0e38fa3

Kypca

[ToBTOpEHUE N
0000mIenue. Pemienne

3aj]ad, bu6mmorexa [IOK
94 WLTIOCTPUPYIOIIIUX https://m.edsoo.ru/38a3113
CBSI3U MEXKLY 9
Pa3IMYHBIMU TEMaMU
Kypca
[ToBTOpEHUE N
0000menue. Pemenne
3ajad4, bu6moreka [IOK
95 WJUTFOCTPHUP YEOIITHX https://m.edso0.ru/7382bcc
CBSI3U MEXKTY 4
pPa3IUYHBIMU TEMaMHU
Kypca
[ToBTOpEeHUE 1
0000menue. Pemenue
3aj1ad4,
9% HLTIOCTPUP YIOMIHX bubnuorexa [JOK
https://m.edsoo.ru/a4f457ea
CBSI3U MEXKIY
pa3IMYHBIMU TEMaMHU
Kypca
IToBTOpEHUE U
00oOmenune. Pemrenue bu6mmoreka [JOK
97 3ajad4, https://m.edso0o.ru/07e567¢e
WJLTIOCTPUPYIOIINX 1

CBA3U MCKIY



https://m.edsoo.ru/38a31139
https://m.edsoo.ru/38a31139
https://m.edsoo.ru/7382bcc4
https://m.edsoo.ru/7382bcc4
https://m.edsoo.ru/a4f457ea
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https://m.edsoo.ru/07e567e1

Pa3JIMIHBIMU TCMaMU
Kypca

[ToBTOpEHUE N
0000mIenue. Pemienne

3aj]ad, bu6mmoreka [{OK
98 WJUTFOCTPHUP YIOIITHX https://m.edsoo.ru/8a4b94e
CBSI3H MEXKITY 4
pPa3IUYHBIMU TEMaMHU
Kypca
[ToBTOpEHUE N
o0o0menue. Pemenne
3ajad4, bu6moreka [IOK
99 WJUTFOCTPHUPYIOITUX https://m.edso0.ru/397d166
CBA3M MEKY b
Pa3IMYHBIMU TEMaMU
Kypca
[ToBTOpEeHUE 1
00o00m1enne. Pemenne
3ajad, bubnuorexa [JOK
100 WJUTFOCTPHUPYIOITUX https://m.edsoo.ru/c60d778
CBA3U MEXIY a
Pa3IMYHBIMU TEMaMU
Kypca
101 HToroBast KOHTpOJIbHAS bubnuorexa [JOK
pabota https://m.edsoo.ru/fd50754a
102 IToBTOpEHUE U bubnuorexa [IOK

00o0Omenne. Pemrenue

https://m.edso0.ru/971f7836
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3a/1ay,
WJUTFOCTPUP YEOIIIHX
CBSI3H MEKIY
Pa3IMYHBIMU TEMaMU

Kypca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
INPOI'PAMMOBI

7 KIIACC
Kon N .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHUsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl
HpOBEPHEMOTO OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTara
6 I'eomerpust
PacrioznaBath M3ydeHHBIE Te€OMETPUICCKUE (PUTYPHI, ONMPEACTIATh UX B3aUMHOE PACIOJIOKEHUE, H300paKaTh
6.1 reoMeTpuYeckre (UTYPHI, BBINOJNHATH YEPTEKH IO YCIOBHIO 3aJadd. V3MepsTh JIMHEWHBIC W YIJIOBBIC
BENUYMHBI. PemaTh 3aauu Ha BBIYUCIICHUE JJIUH OTPE3KOB U BEJIMYUH YIIIOB
6.2 Jlenate TpyOyi0 OLEHKY JMHEHHBIX M YIJIOBBIX BEJIUYHH IPEAMETOB B pEaJbHOW KHU3HU, Pa3MepoB
' MIPUPOJHBIX 00BEKTOB. PaznuuaTtes pa3mepbl 3TUX 0OBEKTOB O MOPSIIKY BEIUYMHBI
6.3 CTpouTh 4epTEKU K TEOMETPUUECKHUM 3a]1a4am
6.4 [lonb3oBaThcsi MpU3HAKAMH  PABEHCTBA  TPEYrOJBHUKOB, HCIOJB30BAaTh MPU3HAKKW U CBOMCTBA
' PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PELUICHUH 3a]1a4
6.5 [IpoBoIUTH TIOTUYECKUE PACCYKACHUS C UCIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM
6.6 [Tonb3oBaThbest MpU3HAKAMU PABEHCTBA MPSMOYTOIBHBIX TPEYTOJILHUKOB, CBOMCTBOM MeIUaHbl, TPOBEAEHHON
K TUTIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJbHUKA, B PELICHIUH FT€OMETPHUUECKHX 3a7a4
Omnpenenars napauieaTbHOCTh MPSIMBIX C MIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT ¢ HUMHU cekymias. Onpenensirsb
6.7 MapajuIebHOCTh MPSAMBIX C MOMOIIBI0 PAaBEHCTBA PACCTOSIHMNA OT TOYEK OJIHOM MpsAMOIl 10 TOYEeK APYroi
psAMOM
6.8 Pemats 3a1aum Ha KieT4aToil Oymare
6.9 [TpoBOIUTH BHIYMCICHUS U HAXOAUTH YHUCIOBBIE U OYKBEHHBIE 3HAUEHUS YITIOB B T€OMETPHUECKUX 3a/1adyax C




HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB, 0Opa30BaHHBIX MU
IIEPECEUYCHNH IBYX NapaJIEIbHBIX IPAMBIX CeKyllel. PemaTe npakTuyeckue 3a1a4n Ha HaX0KICHUE YIIIOB

Bnanerbs moHsATHEM reOMETPUYECKOIO MECTa TOYEK. YMETh ONPEAeNsTh OMCCEKTPUCY YIJla U CEpeIUHHbIN

6.10 NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK
6.11 @OopMyIMpPOBATH ONPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl M AUaMeTpa OKPYXKHOCTH, IMOJIb30BaThCA HX
' CBOMCTBAMM. YMETh IPUMEHSTH 3T CBOMCTBA IPU PEIICHUH 3314
BitageTe noHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaX0uTh €€ 1eHTp. Ilosip30BaThCs
6.12 (daktaMu O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYroJbHUKA IEPECEKAIOTCsl B OJHOM TOYKE, U O TOM, 4TO
CEpEIMHHBIE MTEPIEHANKYIISPBI K CTOPOHAM TPEYrOJIbHUKA ITEPECEKAIOTCS B OJTHOM TOUKE
6.13 Bragete noHATHMEM KacaTenbHOM K OKPYKHOCTH, TIOJB30BAThCS TEOPEMOM O IEPIEHIUKYISIPHOCTH
' KacaTeJIbHOW U paJnyca, IPOBEIEHHOTO K TOUKE KACAHMS
6.14 [Tonp30BaThCs MPOCTENIIUMU T€OMETPUUYECKNMH HEPABEHCTBAMU, IOHUMAaTh UX MTPAKTUYECKUM CMBICI
6.15 IIpoBOIUTE OCHOBHBIE TEOMETPUYECKUE TIOCTPOEHUS C IIOMOIIBIO IUPKYJIS U JINHEHKH

8 KUIACC




9 KUIIACC



INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpust
6.1 HavansHele nonaTus reomerpun. Todka, npsimasi, OTPE30K, JIyd. YroJl. Bunasl yrios. BepTukanbHble U CMEKHBIE YIUIBL.
buccekrpuca yrna. JlJomanasi, MHOToyroJibHUK. [lapamiensHOCTh U NEPIEHIUKYASIPHOCTD MPSIMBIX
6.2 Cummerpuunblie Gurypsl. OCHOBHBIE CBOICTBa 0ceBOM cummeTpuu. [IpuMepsl cuMMeTpun B OKpYyKarolieM MUpe
6.3 OcHOBHBIE TIOCTPOEHUS C TTOMOIIBIO IIUPKYJIS U JTUHEHKU. TpeyroisHuK. BeicoTa, Meauana, OMCCeKTpuca, MX CBOMCTBA
6.4 PaBHOOEIpEHHBIN ¥ pABHOCTOPOHHUN TPEYrOJbHUKH. HepaBeHCTBO TpeyrojJpHUKa
6.5 CBoiicTBa M IpU3HAKKA PAaBHOOEAPEHHOTO TPEYyroJibHUKA. [[pu3HaKu paBeHCTBA TPEYTOJbHUKOB
6.6 CBoiicTBa M IPU3HAKU MMAPAUIEIbHBIX NPpsAMbIX. CyMMa YIJIOB TpeyroibHUKa. BHENIHNE yriibl TpeyroiabHUKa
6.7 [IpssMoyronpHelil TpeyroyibHUK. CBOWCTBO Me€OUaHbl MPSMOYIOJIBHOTO TPEYroJIbHUKA, MPOBEIAEHHOM K THIIOTEHY3E.
' [Ipu3Haku paBeHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpSMOYTOJIbHBIN TPEYroJIbHUK C YoM B 30°
6.8 HepaBenctBa B reoMeTpuu: HEpaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOW, Teopema O OOJbIIEM yIie U
' 0oJbIIeH CTOPOHE TPeYroibHUKA. [leprneHaAuKynsp u HaKIOHHAs
6.9 I'eomeTrpuueckoe mecto Touek. brccekTpuca yria u cepeAMHHBIN NEPIEHIUKYISP K OTPE3KY KaKk FT€OMETPUUECKUE MECTa
' TOYEK
6.10 OKpyXHOCTb U KpYTI', XOpJla U IUaMeTp, UX CBOMCTBA. B3auMHOE pacnonoxeHne OKpyKHOCTH U npssMoii. KacaTtenbHas u
' CEKyIasi K OKPYKHOCTH
6.11 OKpyXHOCTb, BOUCaHHAas B yroJj. BrincanHas u onvcaHHas OKpY>KHOCTH TPEYroJIbHUKA




INPOBEPAEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBI OCHOBHOI'O OBIIIETO OEPA3OBAHU S

Kox
NpoBePsSieMOro
TpeOOBaHUA

IIpoBepsiemblie TPeOGOBaAHUS K MPEAMETHBIM Pe3y/JbTATaM OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMBblI
OCHOBHOT0 0011ero oopasoBanus Ha ocHoBe PI'OC

YMeHHe onepupoBaTh MOHATHSAMH: MHOYKECTBO, IOJIMHOXKECTBO, OINEpAaIlMy HAJ MHOXECTBAMHU; YMEHHUE ONEPHUpPOBATH
MOHATHSAMH: Tpad, CBA3HBIM Tpad, NepeBO, LMKI, NPUMEHSATh WX MpPH pPELIEHUU 3a/ady; YMEHHE HCIIOJIb30BaTh
rpaduyeckoe MpeAcTaBI€HUE MHOXKECTB JUIsl OMMCAHUS PEeaIbHbIX MPOLECCOB W SBJICHUM, NPU pEUICHUH 3aJad W3
JIPYrux y4eOHbIX IPEeIMETOB

YMeHue orneprupoBaTh MOHATUSAMHU: OTIPEICIICHHE, aKCHOMa, TeOpeMa, TOKa3aTelIbCTBO; YMEHHE pacliO3HaBaTh HCTUHHBIE
W JIOKHBIE BBICKAa3bIBAHUS, IPHUBOJWTH TPUMEPHI M KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHHMS M OTPHUIAHUSA
BBICKA3LIBAaHUN

VYmenune ONCpHUPOBATH NOHATHAMMA: HATYpaJIbHOC YHUCIO, ITPOCTOEC U COCTABHOC YMCJIO, ACIIMMOCTD HAaTypaJIbHBIX YHCEII,
IIpHU3HAKKU ACTIUMOCTH, LEJI0C YHCIIO, MOAYJb YHCIIA, OOBIKHOBEHHAs ,Z[p06b N JgecsiaTH4YHasA ,Z[p06b, CTaHI[apTHHﬁ BU
qucia, paquOHAJIBbHOC YHCJIO, HppaluOHaJIbHOC 4YHUCIIO, apI/I(bMeTI/ILIeCKI/Iﬁ KBaI[paTHI:Iﬁ KOpP€Hb, YMCHUC BBIIIOJIHATH
I[eﬁCTBI/ISI C HHUCJIaMH, CPABHHUBATb U YIIOPAAOYHNBATL YHCJIA, IIPCACTABJIATh YMCJia HA KOOpHHHaTHOﬁ HpﬂMOﬁ, OKPYI'IATDH
quciia; YMCHHC [€JIaTh NPUKUIAKY U OLCHKY PE3yJibTaTa BBIUMCIICHUH

YMeHue onepupoBaTh MOHATUSAMU: CTENEHB C LIEbIM MOKa3arenaeM, apupMeTnyecKuil KBaipaTHbI KOPEHb, MHOTOUJIEH,
anrebpauveckast JIpoOb, TOXKJECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEMeHH OOJIbIIe EIUHUIIBI, yMEHHUeE
BBITIONIHATE pacy€Thl Mo ¢dopmynaMm, npeoOpa3oBaHMs LETbIX, JPOOHO-PAIMOHATBHBIX BBIPAKEHUN M BBIPAKEHUH C
KOPHSIMH, Pa3JIOKeHHE MHOTOYJIEHA Ha MHOXXHTEIH, B TOM YHCIIE C HUCIOJIb30BaHUEM (POPMYNT Pa3HOCTHU KBAJpaToB U
KBaJIpaTa CyMMbI U Pa3HOCTHU

YmMmenue OIICpHUpPOBaTh MOHATUAMH: YHUCIOBOC PABCHCTBO, YPABHCHHUC C OJIHOH nepeMeHHoﬁ, YHCJIIOBOC HCPABCHCTBO,




HEPaBEHCTBO C NMEPEMEHHON; YMEHHE pellaTh JIMHEHHBIC U KBAJApaTHBIC YPaBHEHHUS, IPOOHO-PAIHOHAIBHEIC YPaBHEHUS
C OJHOM MEPEMEHHOW, CUCTEMBbI JIBYX JIMHEHHBIX YPaBHEHWM, JTMHEWHBbIC HEPABEHCTBA U MX CUCTEMBI, KBaJApPATHBIE U
JIPOOHO-PAMOHAIBHEIC HEPABEHCTBA C OJTHOM MEPEMEHHOM, B TOM YHCIIE NPU PEHICHUH 334 U3 JPYTUX MPEAMETOB U
MPAKTUYECKHUX 3aJ1a4; YMEHUE HCIIOJIb30BaTh KOOPIWHATHYIO MPSMYIO U KOOPAWHATHYIO IUIOCKOCTD JIJISl M300paKeHUS
pELICHUI ypaBHEHUIA, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATHSAMM: (QYHKUIMS, rpapuk (QyHKIUH, HYIM (QYHKIUH, MPOMEXYTKH 3HAKOIOCTOSHCTBA,
MIPOMEXYTKH BO3pacTaHUs, YObIBaHUs, HAWOOJbLIEE M HAWMEHbIIee 3HaueHus (YHKIUH; YMEHHUE OIEepUpOBaTh
MOHATUSAMM:  TpsMas  IPONOPLUUOHAIBHOCTb, JIMHEWHass ~ QyHKUus, KBajapaTuyHas  (QyHKUMs, oOpaTHas
MIPOMOPLIMOHAIBHOCTh, Tapaboia, runepbosia; yMEeHHWE CTPOUTh Tpapukud (QYHKUMN, HCIOJB30BaTh TpapuKu s
OTIpe/IeNIeHUs] CBOMCTB IMPOLIECCOB U 3aBUCUMOCTEH, /Ul pellieHHs 3a1ad U3 JPYrux y4yeOHbIX MPEeIMETOB U peabHOM
KHU3HHU; YMCHHEC BbIPpAXKAaTh (1)OpMy.]'IaMI/I 3aBUCUMOCTH MEXKY BCIIMUMHAMU

YMeHue onepupoBaTh MOHATHAMU: MOCIEIOBATENILHOCTh, apu(PMeTHyecKass U Te€OMeTpUYecKasl MpOrpeccur; yMEHUe
HCIOJIb30BaTh CBOMCTBA MOCJIENI0BATEILHOCTEH, (DOPMYNIBI CyMMBI M OOIIETO 4iIeHa MPH PElIeHUH 3a]ad, B TOM YHUCIIEe
3a/1a4 U3 IPYrux yuyeOHbIX MPEIMETOB U pealbHON KU3HU

YMeHue pemars 3a1a4i pa3HbIX TUIOB (B TOM YHCIIE HA MPOIEHTHI, JOJIM U YacTH, IBU)KEHUE, padoTy, LIEHy TOBapOB U
CTOMMOCTH TOKYIOK M YCIIYT, HaJOTH, 331a4yil U3 00JacTy yNpaBjieHUs JIUYHBIMU U CEMEHHbIMU (HHAHCAMU); YMEHHUE
COCTaBIISATh BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA U CHCTEMBI 10 YCIOBHIO 33/1a4H, UCCIEIOBATh MOMYYEHHOE PELIeHUE
Y OLICHMBATH MPABAONOI0OHOCTH MOTYYEHHBIX PE3yIbTaTOB

YMeHue omnepupoBaTh MOHATUSAMU: (uUTrypa, TOuYKa, OTPE30K, MpsMas, Jyd4, JIOMaHas, Yyrojl, MHOTOYIOJIbHUK,
TPEYrOJbHUK, PABHOOCAPEHHBIH U PABHOCTOPOHHUM TPEYrOJbHUKH, MPSAMOYIOJbHBIM TPEYroJbHUK, MeEAHaHa,
OHMCceKTpuca M BBICOTA TPEYrOJbHHKA, YETHIPEXYTOJIbHUK, MapajuiefiorpaMM, poMO, MpsSMOYTOJIbHHUK, KBajpar,
Tpamneuus; OKpy>XKHOCTb, KPYT, KacaTeJIbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTypaMu; YMEHUE peliaTh 3a/1a4u, B
TOM YHKCJIE€ U3 TIOBCETHEBHOM KMU3HU, HA HAXOXKJICHHE T€OMETPUYECKUX BEITUYMH C MPUMEHEHHUEM U3YYEHHBIX CBONCTB

¢buryp u daxros

10

YMeHue omepupoBaTh IMOHATHUAMHU: PpaBEHCTBO (UIYp, PpaBEHCTBO TPEYrOJbHHMKOB; MApauIeNbHOCTh U
NEPIEHANKYIAPHOCTh MPSMBIX, YTOJl MEXAy NpPsSMBIMM, NEPIEHAMKYISAp, HaAKJIOHHAas, MpoeKuus, mnojaodue ¢uryp,
110/100HBIE TPEYrOJIBHUKH, CAMMETPHSI OTHOCUTENIBHO TOUKU U MPSAMOMN; yMEHHE paclio3HaBaTh PaBEHCTBO, CAMMETPHIO U




nojso0ue Guryp, napaiebHOCT U MEPIEHINKYISIPHOCTD MPSMBIX B OKPY)KAIOIIEM MUDPE

11

YMeHue onepupoBaTh NOHATHIMM: JJIMHA, PACCTOSIHUE, YroJl (BEJIMYMHA YIJa, CUHYC U KOCHUHYC yIja TPeyroJibHHUKa),
TUIOIIA/h; YMEHHE OLIEHUBATH pa3Mephl MPEJAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE NMPUMEHATH (HOpMYIbI
epyuMeTpa M IUIOL[AJAM MHOTOYIOJIbHUKOB, JUIMHBI OKPY)KHOCTHM M IUIOIIaJW Kpyra, oObemMa HpsIMOYTOJIbHOTO
NapajuleJenuIle/la; yMEHUe NPUMEHITh IPU3HAKU PaBEHCTBA TPEYTOJBHHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHUKA,
teopeMy [ludaropa, TpuroHomMeTpudeckie COOTHOIIEHNUS JUI BBIYMCICHUS ITUH, PACCTOSHUMN, MIIOIaeH

12

YMmenue u3zo0paxarb IUIOCKUE (UIYpbl W HMX KOMOHMHAIMM, MPOCTPAHCTBEHHbIE (UIYpbl OT PYKH, C IOMOIUIBIO
YepTEKHBIX UHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY MJIM CHMBOJIBHOMY OIMUCAHUIO

13

Vmenune OIICPHUPOBATH MMOHATHAMU: MTPAMOYT'OJIbHAA CUCTEMA KOOPJAWHAT, KOOPAUHATEI TOUYKH, BEKTOP, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YUCIIO, CKAIIPHOEC NPOU3BEACHUE BEKTOPOB; YMCHHUEC HCII0JIb30BaTh BEKTOPBI U KOOPJAWHATHI
I IPpEACTABJICHUA JaHHBIX U PCHICHUA 3a1a4, B TOM YUCJIC U3 IPYTUX y‘Ie6HI31X npeaMEToOB U peaHBHOﬁ KU3HU

14

YMeHue omnepupoBaTh MOHATUSMHU: CTOJIOMKOBBIE W KPYrOBbIE AMArpaMMbl, TaOJHIBI, cpefHee apu(METHUYECKOE,
MeraHa, HauboJblllee 1 HauMEHbIlIee 3HaYeHHsI, pa3Max YHUCIOBOro Habopa; yMEHHE U3BJIEKAaTh, MHTEPIPETUPOBATh U
peoOpa3oBbIBaTh HHGOPMALMIO, MPEACTaBICHHYI0O B Ta0lMIIaX M Ha JAMarpaMMax, OTPaKalollyld CBOMCTBA H
XapaKTEPUCTUKU PEAIBHBIX IIPOLIECCOB U SIBJICHUI; YMEHUE PACIIO3HABATh H3MEHUYMBBIE BEIMYHMHBI B OKPYKaOLIEM MUpE

15

YMeHune omnepupoBaTh TOHATHUAMH: CIYYaHBIA ONBIT (CIyYalHBIA DKCIEPUMEHT), DJJIEMEHTApHOE COOBITHE
(dmeMeHTapHbI MCXOJ) CIY4YailHOTO OIBITA, CiydallHOe COOBbITHE, BEpPOSITHOCTh COOBITHSA; YMEHHE HaXOJWUThb
BEPOSITHOCTH CIy4ailHBIX COOBITUH B OIBITAX C PAaBHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMHU; YMEHHUE peulaTh
3aladyd METOJOM OpraHM30BaHHOTrO Iepedopa W C UCHOJIB30BAaHHMEM IIpaBHJIA YMHOXKEHUS; yYMEHHE OIICHUBATh
BEPOSITHOCTH PEajIbHBIX COOBITUIN U ABJICHUI, TOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITHI B
OKPY)KaIOIIEeM MHUpPE U B >KU3HU; 3HAKOMCTBO C TMOHATHEM HE3aBUCUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIINX
YHCell U €r0 POJIbIO B MACCOBBIX SIBJICHHSIX

16

YMeHue BH6I/IpaTB HOI[XOI[HH.IPIIZ I/ISY‘IGHHHﬁ MCTOA MJid PCIOCHUA 3alladd, IIPUBOAWUTL IMPHMCPBI MATCMATHYCCKUX
SaKOHOMepHOCTeﬁ B MpUPOAC U KHU3HH, PACIIO3HABATH IPOSABIICHUC 3dKOHOB MATCMATHKU B HUCKYCCTBEC, OIIMCBIBATDH
OTHACJIbHBIC BbIIAIOMIUCCA PE3YIIbTAThI, IMOJIYUYCHHBIC B XOJAC PAa3BUTUA MATCMATUKHU KaK HAYKHU, INPUBOAUTH MPUMCPLI
MaT€MaTUdYCCKUX OTKpHTI/Iﬁ H UX aBTOPOB B OTEYECTBEHHO! U BCGMHpHOﬁ HCTOpUN




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS

1 Yucna v BBIYKCICHUS

1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCET

1.2 OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, TPOLIEHTHI, 0ECKOHEUYHbIE MEPUOINYECKHE IPOOU

1.3 PannonaneHblie yncna. ApudmMerndeckue onepanyy ¢ palMoOHaIbHBIMU YUCIIaMU

14 JeiicTButenbHble yncia. ApudMeTndyecKkre onepamnnuu ¢ AeUCTBUTEIbLHBIMU YHCTIaMU

15 [TpubmxEHHBIC BRIYUCIICHHUSI, PABHIIA OKPYTJICHUS, IPUKUIKA U OT[EHKA PE3YJIbTaTa BBIYNCICHUN
2 AnreOpandecKrie BRIpaXKeHHS

2.1 BbykBeHHbIe BhIpaKeHUS (BBIPAKECHUS C TICPEMEHHBIMH )

2.2 Crenensb c 1enbiM nokasaresnemM. CTENeHb ¢ palMOHAIbHBIM TToKa3aTeneM. CBOWCTBA CTEIIEHU

2.3 MHorousneHbl

2.4 Anrebpaundeckas 1po0b

2.5 ApubMeTnuecKknii KOpeHb HATypaJIbHOU cTeneHH. JIeiCTBUS ¢ apu(METHUESCKUMHU KOPHAMHU HAaTypaJIbHON CTETICHH
3 VYpaBHEeHHS 1 HEPaBEHCTBA

3.1 Lenble u gpoOHO-paloHanbHble ypaBHeHHs. CUCTEMBI M COBOKYITHOCTH YpaBHEHUN

3.2 Lenbie u ApoOHO-paIoHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 Pemrenue TeKCcTOBBIX 3a1a4
4 UucnoBsie MOCIEA0BATEIHLHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33/1aHUS MTOCIIEIOBATETLHOCTEN

4.2 Apudmernueckas u reoMmeTprueckas rnporpeccuu. opmyra CI0KHBIX MPOIICHTOB
5 OyHKIIMH




Oynkiys, cnocoosl 3aganus Gpynkuuu. I'paduk ¢pynkuuu. O0nMacTh onpeaeaeHus U MHOXKECTBO 3HAYCHUH (DYHKIUH.

5.1. Hynu ¢ynkiun. [IpoMexyTKi 3HaKOTIOCTOSHCTBA. [I[pOMEXYTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl I MUHUMYMBI
¢bynkuuu. Hanbonpee u HanMeHbIee 3HaueHne QyHKIUU Ha TPOMEXKYTKE

6 Koopaunats! Ha IpsAMOM U INIOCKOCTH

6.1 KoopnunaTnas npsimas

6.2 JlexapToBbI KOOPAWHATHI HA TJIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue urypsl 1 Ux cBoicTBa

7.2 TpeyronbHuk

7.3 MHOTroyroasHIUKN

7.4 OKpyXHOCTb U KpYI

7.5 N3mepeHune reoMeTpuIecKuX BETHIUH

7.6 BekTops! Ha MI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenpHasi CTAaTUCTHUKA

8.2 BepostHocTh

8.3 Kombunartopuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






