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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOIINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW ¥ B3aMMHOE pACMOJIOKEHUE, OMUPAETCA HaA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4YeHUsI T€OMETPUU Ha YPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKJEHHUS, CTPOUTD JIOTHUECKUE YMO3aKIIIOUEeHHS, JOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHHs1 «OT TIPOTUBHOTO», OTIMYaTh CBOWCTBA OT IIPU3HAKOB,
(dopMynupoBaTh OOpaTHBIE YTBEPHKIECHUS.

Bropoil 1nenpr0 HM3ydeHUsT TE€OMETPUM SIBIIETCSA HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUU KAaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH Hay4duThCs
OIPENETUTh F€OMETPUUECKYIO (UTYpy, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/b 3€MEJILHOTO yYacTKa, pacCUuTaTh HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabenss win TpeOyeMble pa3Mephbl Trapaka IJjis aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYMCIHUTENbHAS JIMHUSA B U3YUYEHUU T€OMETPUH.
[Tpu pemieHnu 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIMiics y4uTcs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CUTYyallMi, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh IMOJTYYEHHOTO pe3yJibTara.

Kpaiine BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH Y4eOHBIMU
peIMETaMH, MOTUBUPOBATh UCIOJIb30BaTh OMPEAEIICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYEHHBIX YMEHHH B (pu3nke M
TEXHHKE. OTH CBSI3UW Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOUYAET CIEAYIONINE OCHOBHBIC DPa3fIeiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl u WX CBOWCTBay, «M3mepeHue
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miaockoctu», «lIpeodpazoBanust mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B Henelwo), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEINIO).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

HavaneHble noHsTus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buaesl
yriaoB. BeprtukaneHele M CMexHbBIE yriabel. buccektpuca yrma. JlomaHas,
MHOTOYTOJIbHUK. [lapajuiebHOCTh M IEPIEHIUKYISIPHOCTD IIPSMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETpPHHU.
[IprMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBI0 LHUPKYJIA W JMHEUKH. TpeyroyibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOepeHHBIN U  PAaBHOCTOPOHHUI  TpeyrojbHuUkH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

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

[IpssMOyTONBHBIA  TPEYroiabHUK. (CBOMCTBO MEIHWAHBI MPAMOYTOJBHOTO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousibllieM yriie U OoJblleH CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

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

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoWcTBa. B3amMmHoe
pacIonoKEeHUE OKPYKHOCTU M mpsMoi. KacaTtenbHas U ceKymas K OKpY>KHOCTH.
OKpyXHOCTb, BIHMCaHHasT B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
cllydad TapajuiesorpaMMoB (IPSMOYTOJIbHUK, pOMO, KBaapaT), UX MPHU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparenus.

Meron yaBoenust Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TeOpeMa O IPOIOPLUOHAIIBHBIX OTPE3KaX.

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

[Tonobue TtpeyronbHUKOB, Ko3pduiment mnonodus. [IpuszHaku mnomoOus

TpeyroJibHUKOB. [IpruMeHeHune noqo0ust mpy peleHny NPakTUYECKUX 3a/1ay.
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CpoiicTBa miomaaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIAU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IUIIOMaAeH
oTI0OHBIX (QUTyp.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TY4aTOU
oymare.

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

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla MpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpuroHomerpuueckue (HyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTIIbI, YrOJd MEXKJIYy KacaTEIbHOW M XOPIOW.
VYrimel  MexIy ~XopaaMu M CeKyluIMMHU. BrnmcaHHele W OINKCaHHBIE
YeTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpykHocTed. Kacanue
OKpy>xHOcTell. O01Me KacaTreabHbIe K ABYM OKPYXHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbl IPUBEAECHUS.

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

[IpeobpazoBanue nomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

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

Bektop, anumHa  (MOIyNlb)  BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPHI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIlEpallMM HAJA BEKTOpaMu. PasnokeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE VISl HAXOKICHHS JUIUH U YIJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTU. Y PaBHEHUs NPSIMOU U OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa OKpyxkHOCTHU. ['pamycHas u
paauaHHas Mepa yrja, BbIUMCICHUE IUIMH AYyTr OKpyXHocTeu. llmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM GUryp (djaemMeHTapHbIE
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JIOCTH)KCHHSM  POCCHUHCKHMX
MAaTE€MaTUKOB U POCCUHCKOW MATEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, MpPEICTaBICHUEM O MAaTEMaTUYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa3oBaHUsl Ha MPOTSHKEHUHM BCEHM JKU3HU MJI YCHEIIHOM MpPOQecCHOHAIbHOU
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, MPUPOIbI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UelIOBEUYECKOM
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA M 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, (GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTUYeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0pOBOro oOpaza KM3HHU  (3I0pOBOE  IIUTaHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYyroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMPUMEHEHHE MaTeMaTHUYCCKUX 3HAHUN JIJIS pPEIICHUs 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeH cpenapl, IUIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TMOCIEACTBUN MJII OKPYXaIOIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U IyTeH UX pelIeHHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHAM COLMAJBLHOW M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEIACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEM, TJIaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE peIICHUs] W JeUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAelcTBUA:

e BBUBJSATh U XaPAKTEPU30BaTh CYLIECTBEHHBIE NMPU3HAKU MATEMATHUYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHUNW MEXIy MOHSATHSIMHU, (DOpMYyITUpPOBATH
ONpEACICHUs]  TOHSITUW, yCTAHABIMBATHh  CYIIECTBEHHBIA  IPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWUS W CpaBHEHHS, KPUTEPUU
MPOBOJIMMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA30BBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUMH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSIMBIE W OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
pUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,
BBIOMpATh CrOco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB pEIlCHUs, BbIOUpPATh HauOoNee MNOAXOASAMMN C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHMS,
(GbopMyaMpoBaTh BOINPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOSATENILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAIO0, MHCHHCE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTU4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUMH, JTaHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a1a4u;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHUS,

BbIOMpaTh (GOpMY MpeACTaBICHUS HHPOPMALUU U HUIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh HMHMOPMALIUM 1O KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
n nejsiMm O6III€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYYE€HHBIN PE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0IeMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KMBAaTh pa3Myue M CXOJCTBO IMO3ULMUH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
MPEICTABIIATh PE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BHICTYIUICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M MHIWBHIyaIbHOU
paboTHI MPU PEIICHUN YUeOHBIX MaTeMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOMN JAESITEIBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOIl paboThbl, pachpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXaTh MPOLIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpynmoBbIX (¢Gopmax padoTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAWHHUPOBATH CBOW JEUCTBUS C JPYTMMHM 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAu€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelleHus ¢ Y4ETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTb M KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BIIAJETh CIIOCO0OAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3ybTaTa
pellIeHusI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCHTh KOPPEKTHBBI B JCATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACITEIbHOCTH MOCTABICHHON LEIN U
YCIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEAOCTHXKCHUS IIEJIH,
HaxOJHUTh OMKOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMICS TOJYyYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIHTATHI:

PacrosnaBaTh W3ydeHHBIE TEOMETpPHUYECKHE (UTYpBI, OMpEaeisaTh UuX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TeOMETpHUECKHE (QUTYpHI, BBIMOTHATH
YEpTEKU M0 YCIOBUIO 3amaud. M3mepsaTh JMHEWHBIE W YIJIOBBIC BEIIMYHUHBL.
Pemats 3a1aun Ha BBIYUCIICHUE IUIMH OTPE3KOB Y BEJIMYMH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pa3Mmepbl 3THX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh 4epTEXKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOINUTE JTOTHYECKUE PACCYKICHUS C MCIOJB30BAHHEM I€OMETPUYECKHUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJBHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYTOJIbHUKA, B PELICHUHA T€OMETPUUYECKUX 3a]1a4.

OnpenensiTe NapayieIbHOCTh MPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOphIE 00pasyeT
C HUMHM cekymag. OnpeaensaTh MapayieJbHOCTh NPSMbBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHAN OT TOYEK OJHOM IPSMOU J0 TOUEK APYTrOU MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTH BBIYUCICHUS W HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHHS
VIJIOB B TEOMETPUYECKHX 3aJa4yax C HCIOJIb30BAHUEM CYMMBbI  YIJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MIEPECEYEHNH [IBYX IAapaJUICIbHBIX MPAMBIX CeKyuleh. Pemare mpakTthueckue
3aJ1a4d Ha HAXOKJIECHUE YIJIOB.

Brnagers TOHATHEM T€OMETPUYECKOIO MECTAa TOYEK. YMETh OIPEAEIATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTPUUYECKUe
MeECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TT0JIb30BAThCS UX CBOWCTBAMH. ¥ METh MPUMEHATH 3TH CBOKWCTBA MPU
pelIEeHnH 3a1a4.

Brnagere MoOHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh e€ meHTp. I[lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIECHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJHOU TOUKE.



Bianers noHATHEM KacaTebHOM K OKPY)KHOCTH, IOJIB30BATHCS TEOPEMOU O
NIEPIIECHINKYJIIPHOCTH KAaCaTeJIbHOU U paauyca, IPOBEAEHHOTO K TOYKE KACaHHUs.

[lonp30BaThCA MPOCTEUIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMM, TOHUMATD
WX TIPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C MOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromiuiicsi MOJIYYUT CIIEAYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
II0JIb30BAThCA UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUYECKUX 3a4ay.

[IpuMeHATh, CBOMCTBA TOYKHM IEPECEUCHHS MEUaH TpEeyrojibHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

BiageTe noHsATHEM CpeqHEN JMHUM TPEYTOJIbHUKA W TPAIllClUH, IPUMEHATH
UX CBOMCTBA IIPU pELIEHHHM reoMeTrpuyeckux 3anad. [lomp3oBaTbes TeopeMon
daneca 1 TEOPEMOMN O MPOMOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSTh UX JJISI PELICHUS
MIPAKTUYECKUX 3a/1a4.

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

[Tonb3oBaTecss Teopemoit [ludaropa npns pemieHUs TEOMETPUYECKUX |
MpakTU4eCKux 3anad. CTpOUTh MAaTEMAaTHYECKYK) MOJENb B IPAKTUYECKHUX
3a/1a4ax, CaMOCTOSTENBbHO JAENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUTUHBI.

Brmagete DOHATHMSAMM CcHUHyca, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYTroibHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJbHUKA U TLIOIIAAN
MHOTOYTOJBHBIX  (GUryp (moab3ysiCh, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeEHSATh MOyYeHHbIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrnageTte NOHATHSAMU BIHMCAaHHOTO W LEHTPAJIBHOIO yIia, HCHOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yTriaX, yriaxX MEXAy XOpAaMH (CEeKYIIMMH) U YIIIe MEXIy
KacaTeJIbHOM Y XOPJOU MPU PEIICHUHA T€OMETPUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHITH CBOWCTBA
ONKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUH 3a]a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOMTh MAaTEeMaTUYECKUE
MOJENH U1 3a/1a4 PEATBHOM KU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS
C TPUMEHEHUEM TMOAO00US U TPUTOHOMETPHUM (MOJB3YSACh, € HEOOXOIUMO,
KAJIBKYJIITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHUT CICTYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:
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3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHI MPSAMOYTOJBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPA) JJIMHBI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAUEHUH.

[Tonp30Batbes (popmynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcronb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsI HAXOKJICHUS PA3JIMYHbIX
3JIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHUN TEOMETPUUECKUX 3aau.

Brnagete moHsTHMSMH  npeoOpa3oBaHMS — MOJO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonbp30BaTHCS CBOMCTBAMU MOI00US TPOU3BOJIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI U HAXOAWUTh YIJIBI y THOJOOHBIX (uryp.
[TpumeHsTh cBOMCTBAa MOJOOMST B NPAKTHUYECKUX 3aJadyax. YMETb NPUBOAUTH
IpUMEPHI TOJIOOHBIX (PUTYP B OKPYKAIOIEM MHUPE.

[Tonb30BaThCSA TEOpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, MOHMMATh MX TCOMETPUYECKUM U (PU3HUECKHI
CMBICJI, TMPUMEHSATh MX B PEHICHUH TIeOMETPUUECKUX M (PU3NYECKUX 3a/]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonb30oBaTbCd METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSTh €ro B
PELICHUH N'€OMETPUUECKUX U TPAKTUYECKUX 3a]a4.

BiageTs NOHATHSMHM NPABUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI TyT'M OKPY’KHOCTH W PaJMaHHON MEpHI yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TNPUMEHSTh JBHIKECHHUS
IUIOCKOCTH B MPOCTEMIINX CIIydasx.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha NMPAKTHKE — CTPOMTh MAaTEeMaTUYECKUE
MOJIENIU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYMCICHUS
C NPUMEHEHHEM MOoJ00Ms M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAe
HE0O0XO0IMMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

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

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

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

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Konrpoubusie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
| [Ipocreiimue reomeTpuyecKkue | Bbu6motreka [JOK
OOBEKTHI https://m.edsoo0.ru/8866b724
bubnunoreka LIOK
2 MHOroyroiabHHUK, JOMaHas 1
y ’ https://m.eds00.ru/8866¢bba
3 CMexHbIE U BEPTUKAIBbHBIE YIJIbI 1 bubmorexa LIOK
P yr https://m.eds00.ru/8866c5c0
bubnunoreka LIOK
4 CMexHbIE U BEPTUKAJIBHBIC YIIbI 1
https://m.edso00.ru/8866c7be
5 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJIMYHH, BBIUNCIIEHUE OTPE3KOB U 1
yTJI0B
W3mepenue MTMHENHHBIX U YTIOBBIX
10 BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U 1 Bubmmorexa [IOK
’ P https://m.edso0o.ru/8866c3ea
yTJIOB
N3mepenune MuHEHHBIX U YTIOBBIX
11 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1
YIJIOB
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N3Mepenne JIMHEHHBIX U YTIOBBIX

12 BEJIMYMH, BBIUNCIIEHUE OTPE3KOB U
YIJIOB
[lepumerp u maomangs Guryp,
13 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[lepumerp u miaomangs Guryp,
14 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[ToHsiTHE O paBHBIX TPEYTOJIbHUKAX
15 u nepBHquII)e HpCZICZiBJ};I;HI/Iﬂ 0 bubmorexa LIOK
https://m.edsoo.ru/8866ce80
paBHBIX (hUTypax
16 Tpu npu3Haka paBeHCTBa bubnuorexa [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3zHaKa paBeHCTBA bubmmoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBa bubmmnoreka HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
21 Tpu npu3Haka paBeHCTBa bubmuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e88e
” [Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
3 IIpu3Haku paBeHCTBa

MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
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CBOIiCTBO MeIHaHbI

24 IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA bubamorexa LIOK
p yr . peyr ’ https://m.edsoo.ru/8866e9ec
IIPOBEEHHON K TUIIOTEHY3€
CBOIiCTBO MeIHaHbI
25 MPSAMOYTOJIbHOTO TPEYTOJbHUKA,
MPOBEAEHHON K TUIIOTEHY3€
26 PaBHOOepeHHbIC U Bu6mumotexa [JOK
PaBHOCTOPOHHUE TPEYTOJILHUKU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBOMCTBA bubnuorexa [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
73 [Ipu3sHaku u cBoiicTBa bubanorexa [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa Bbu6mmoteka [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.edso00.ru/8866e26¢
30 HepasencrBa B reomerpuu
31 HepaseHnctBa B reomMerpuu bubmmorexa [TOK
p p https://m.edso00.ru/8866e3a2
32 HepaseHnctBa B reomMerpuu
33 HepasenctBa B reometrpuu
34 IIpssMOYTONBbHBIN TPEYTOJIBHUK C bubmuoreka [IOK
yriaom B 30° https://m.edsoo.ru/8866eb22
35 IIpsAMOYTONBHBIN TPEYTOJIBHUK C
yriaoMm B 30°
36 KonTponbhas pabota no teme 1 bubmuorexa [JOK
"TpeyronbHUKH" https://m.edsoo.ru/8866ecbc
37 [TapannenpHble MpsMbIE, UX bubmuoteka [OK

CBOMCTBA

https://m.edsoo.ru/8866ef64
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38

39

40

41

42

43

44

[TaTeiit noctynar EBkiua

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

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NTEPECEUEHUU
IIapaJUIEIIbHBIX IPSAMBIX CEKYIIEeH

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

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

HaerCT JIC)KAIIHUC,
COOTBCTCTBCHHBIC U
OOTHOCTOPOHHUC YTIJIbI,
O6p3.30BaHHLIC IpUu IEpCCCUCHUU
HapaJlsICJIbHBIX ITPAMBIX ceKymeﬁ

HpI/I3HaK mapallICJIbHOCTH NPAMBIX

4yepe3 paBEHCTBO PACCTOSIHUM OT
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bubnunoreka LIOK
https://m.edsoo.ru/8866f086

but6mmorekxa [IOK
https://m.edso00.ru/88663b0




TOYEK OJIHOU MPSMOM 10 BTOPOH
IpsAMON

[Ipu3Hak napauieTbHOCTU MPSIMBIX
yepes paBeHCTBO PACcCTOSHUM OT

45
TOYEK OJIHOU MPSIMOM 10 BTOPOH
MpAMOit
46 CyMMa yIJIOB TPEYIOJILHUKA buGnuorexa [IOK
yMMa YITIOB TPEyT hitps://m.eds00.ru/8866£630
47 CyMMa yIJIOB TPEYTrOJIbHUKA Bubmiorexa OK
yMMa YT peyr https://m.edso00.ru/8866f8ba
48 Bueniaue yriel TpeyrojabHUKA bubnnorexa [IOK
yr peyr https://m.edsoo.ru/8866fa5e
49 Buelnue yrisl TpeyrojabHUKa
KourponsHas padora 110 Teme
50 "[la I:J‘IJ‘ICJIBHBI:C OpsSIMEBIE, CyMMa 1 buGnuorexa [IOK
P p W y https://m.edso0o.ru/8866fe6e
YTJI0B TPEYroJbHUKA
51 OKpy>XHOCTb, XOPJIbI M TUAMETP, UX bubnmnorexa [JOK
CBOICTBa https://m.edsoo0.ru/88670800
52 KacarenpHas x ok HOCTH bubnuorexa [IOK
pyx https://m.edsoo.ru/88670e9a
53 OKpy>XHOCTb, BIICAHHAS B yTOJI
54 OKpyKHOCTb, BIIUCAHHAS B YIOJ
55 [Tonstue o 'MT, mpumeHeHue B bubnunorexa LIOK
3agadax https://m.edsoo.ru/8867013¢e
56 [Tonstue o 'MT, npumeHeHue B bubnunorexa LIOK
3aga4dax https://m.edsoo.ru/88670508
57 buccekrpuca u cepeuHHBIN

NEePIEHAUKYIISAP KaK
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reOMETPHUICCKUEC MECTA TOUCK

OKpy’KHOCTb, OIIMCAHHAsA OKOJIO

bubnunorexa LIOK

58
TPEYroJbHUKA https://m.eds00.ru/88670a62
59 OKpy>XHOCTb, ONTUCAHHASL OKOJIO
TpEyroJibHUKA
60 OKpy>XKHOCTb, BIIMCAHHAS B bubnmnoreka HOK
TPEYTOJIbHUK https://m.edso0.ru/8867103e
61 OKpy>XHOCTb, BIMCAaHHAs B
TPEYrOJIbHUK
2 [Ipocreiimne 3axaun Ha bubnuoreka [IOK
IIOCTPOECHUE https://m.edsoo.ru/88671188
63 [Ipocreiimue 3axaun Ha bubmmoreka [JOK
IIOCTPOECHHUE https://m.edso00.ru/886712d2
KonTponbhas padota no teme
64 "OKpyKHOCTb U K 1 bubmorexa HOK
by pyT- ) https://m.edso0.ru/88671462
['eomeTprueckne nocTpoeHMst
[ToBTOpenue u 0600IIeHNE 3HAHUI
65 OCHOBHBIX TTOHSITUH U METOJIOB bubmorexa HOK
A https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bu6nmorexa LIOK
66 Hrorosas koHTpoIbHAs paboTa 1
P P https://m.edsoo.ru/886716ec
[ToBTOpenue u 0600IIeHNE 3HAHUI
67 OCHOBHBIX TIOHSITHIA U METOJIOB
Kypca 7 Kiacca
[ToBTOpEeHME U 06001IIeHNE 3HAHUI
N bubmuorexa [JOK
68 OCHOBHBIX TOHSITUH U METOJIOB

Kypca 7 Kiiacca

https://m.edsoo.ru/886719bc
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 [Tapannenorpamm, ero npu3Haku u | Bu6mumoteka LJOK
CBOICTBA https://m.edsoo.ru/88671af2
) ITapannenorpamm, €ero Npu3HaKku u | bubanorexa [JOK
CBOMCTBa https://m.edso0o.ru/8867 1cal
3 [Tapannenorpamm, ero nNpu3HaKu u | bubmmoreka [JOK
CBOICTBa https://m.edsoo.ru/88671cal
YacTHble cydau napauieorpaMMoB
4 (mpsimo onzfmlc (I))M6 KBa, - aT), ux 1 bubmorexa LIOK
pAMOYE D DOMD, KBaZpat), https://m.edsoo.ru/88671dea
MPU3HAKU U CBOMCTBA
YacTHbIe cydau mapamuieorpaMMoB
5 (mpsimo onzme (I))M6 KBa, - aT), ux 1 bubmmorexa LIOK
PAMOYT D p ’ pat), https://m.edsoo.ru/88671£20
MIPU3HAKU U CBOMCTBA
YacTHble cydad napauieaorpaMMoB
6 (mpsimo onz;m( (I))M6 KBa, 1:)aT) 170'¢ 1 bubmmorexa [TOK
PAMOYT D p ’ pat), https://m.eds00.ru/8867209¢
MIPU3HAKU U CBOMCTBA
bu6nunorexa LIOK
7 T 1
panets https://m.eds00.ru/88672358
g PaBHOOOKas ¥ IPAMOYTOJIbHAS | bubmuoreka [JOK
Tpamneuuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas U IpsIMOYTOJIbHAS 1 bu6muoreka [JOK
Tparenuu https://m.edsoo.ru/88672858
10 Merton yaABOEHUSI MEAUAHbI 1 but6mmorekxa [IOK

22




https://m.edsoo.ru/88672b14

11 [lenTpanbHas cuMMeTpus bubamorexa LOK
https://m.edsoo.ru/88672b14

12 KonrponsHas pabora o Teme | bubnuoreka [JOK
"YeTbIpEXyroJpHUKN" https://m.edsoo.ru/88672c9a

13 Teopema ®aneca u Teopema o bubnmnoreka HOK
MPOTIOPLIMOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 Cpenusiga nuHus TPEYroJibHUKA bubmmorexa [IOK
https://m.edso00.ru/88672e0c

15 Cpenusiga nuHus TPEYroJibHUKA bubmorexa HOK
https://m.edso00.ru/88672138

16 Tpaneuus, €€ cpeaHssa TUHUSA bubnnorexa [IOK
https://m.eds00.ru/88672358

17 Tpaneuus, €€ cpeaHssa TUHUSA bubnnorexa [IOK
https://m.edso00.ru/88673064

18 [IponoprimoHanbHbIE OTPE3KH bubmmorexa LIOK
https://m.edso00.ru/88673794

19 [IponoprmoHanbHbIE OTPE3KH brbmmorexa [IOK
https://m.edso00.ru/88673794

20 IlenTp Macc B TpEYroJbHUKE bubamorera LOK
https://m.edsoo.ru/886738fc

bubnmnoreka [HOK
21 Tono0ute Tpeyrom,HiKH https://m.edsofru/88673a78

” Tpu npuznaka nogodus bubmuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae

” Tpu npusnaka nogoOus bubmuorexa [IOK
TPEYTrOJILHUKOB https://m.edso00.ru/88673d52

24 Tpu npuznaka nogodus bubmuoteka [IOK
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TPEYroJIbHUKOB

Tpu npuznaka nogodus

https://m.edsoo.ru/8867400e

25
TPEYroJbHUKOB
26 [Tpumenenne nogo0us PH peIICHUH
IIPaKTUYECKUX 3aja4
7 KontposbHas padoTa mo teme 1 bubnmnoreka HOK
"[TogoOHbIE TPEYTOILHUKH" https://m.edsoo.ru/8867445a
)3 CBolicTBa miomaaeh bubnunoreka LIOK
reOMETPUUYECKUX PUTYD https://m.edsoo.ru/886745fe
79 @opMyIIbl IS IUIOLIAH bubnuoreka [IOK
TPEyrojbHUKA, apajuieorpaMma https://m.eds00.ru/88674860
30 Dopmyisl 4J1s IoLan Bbu6mmoteka [JOK
TpPEyroJbHUKA, [TapajuieIorpaMma https://m.edsoo.ru/88674a22
31 dopmyIbl AJis 101 Bbu6moreka [JOK
TpEYrojbHUKa, ITapajliesiorpaMma https://m.edsoo.ru/88674a22
1 DopmyIsl A1 10N bubmuoreka [IOK
TpPEYrojbHUKA, apajuieorpaMma https://m.eds00.ru/88675288
33 @opMyibl I IUIOLIAAN bubnmnoreka [HOK
TPEYTroJbHUKA, NapajuieIorpaMmMa https://m.edsoo.ru/8867542¢
34 Brruncienue miomanaei CioKHBIX bu6mmoreka IIOK
¢buryp https://m.edsoo.ru/88674¢78
35 [Tnomanu ¢uryp Ha KiIeT4aToi bubmuoreka [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau moxoOHBIX GUryp
37 [Tnomanu nogobHbIX GUryp
38 3ajauu ¢ NpaKTUYECKUM bubnmnorexa [JOK

coJiepKaHUuEM
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39 3a7a4u ¢ TPaKTUYECKUM bubnmnoreka HOK
COJIepKaHUuEM https://m.eds00.ru/88675684
40 Pemenue 3amay ¢ moMOIIBEI0 METOIA bubnunorexa LIOK
BCIIOMOTATEJILHON ILIOMIAIU https://m.edsoo0.ru/88674f90
41 KonrponsHas pabora o Teme | bubnuoreka [JOK
"ITnomans" https://m.eds00.1u/8867579¢
42 Teopema I[Iudaropa u eé bubnmnoreka HOK
IIPUMEHEHNE https://m.edsoo.ru/88675918
43 Teopema [Tudaropa u eé bubmmoreka [JOK
NPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u e bubnuorexa [IOK
IIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
MIPUMEHEHHE
46 Teopema ITudaropa u eé
MIPUMEHEHHE
OrnpesienieHne TPUTOHOMETPHUIECKUX
KLU OCTPOro yria
47 l('il);,:MoyFOHBHI())FO TzI;YFOJ'IBHI/IKa, brbmmorexa [IOK
https://m.edso0.ru/88675d32
TPUTOHOMETPUUYECKUE COOTHOIIEHUS
B IIPSIMOYTOJIbHOM TPEYT OJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmnorexa [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE

TOXACCTBO
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KonTponbhas pabota no teme

bu6nmoreka [IOK
51 "Teopema IIudaropa n Hauana 1
P ¢ | p https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHH
57 Bnucannblie U LEeHTpaIbHBIE YIJIbI, bubnmoreka [JOK
YIoJl MeXy KacaTeJIbHOU U XOPA0U https://m.edsoo.ru/8a1415b2
53 BrnincanHble U IEHTpaIbHBIE YIIIbI, Bu6mumoteka [JOK
YIoJI MEXKY KacaTeJIbHOW U XOPAOU https://m.edsoo.ru/8a141940
54 Bnucannbie ¥ IEHTpaIbHBIE YTJIbI, bubanorexa [JOK
YIoJI MEXKy KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8al41b34
55 YTIiael MEXAY XOPAAMU U CEKYILIUMU
56 VYTIibl MEXAY XOp/IaMU U CEKYILIUMU
Bnucannble v onrcaHHbIe
. bubnuoreka [IOK
57 YeThIPEXYTONbHUKH, UX MPU3HAKH U
. https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucannble v onrcaHHbIe
58 YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U bubmorexa HOK
PIPEXyT X TP https://m.edsoo.ru/8al416d4
CBOICTBa
BrimcanHbie 1 OTIEICaHHBIC
59 YeTHIPEXYTOJIBHUKH, UX PU3HAKU U bubmmorera [OK
PIpexyr > X TP hitps://m.edsoo.ru/8a1416d4
CBOICTBa
[IpuMeHeHne CBOVICTB BIMCAHHBIX U
60 OINMCAaHHBIX YETHIPEXYTOJbHUKOB IIPU
pEIICHNY TEOMETPUUYCCKUX 3a/1a4
[IpumeHeHne CBOMCTB BIUCAHHBIX U
61 OIMHMCAHHBIX YeTHIPEXYTOILHUKOB TIPH
pEIICHNY TEOMETPUUYCSCKUX 3a/1a4
2 B3auMHoOe pacnonoxxeHue 1Byx bubmuoreka [IOK

OKPYKHOCTEH, 0011I1e KacaTelIbHbIE
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63 Kacanue oxpyxHocteit 1

bubnmoreka [IOK
https://m.edsoo.ru/8al410a8

KonTponbHas padota mo Teme "Yriasl
64 B OKPYKHOCTH. Brincanuelie u 1 1
OIMCAaHHBIE YETHIPEXYTOJIbHUKU"

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
65 METOJIOB KypCOB 7 U 8 KJIACCOB, 1
000011IeHNE 3HAHUI

HOBTOpeHI/Ie OCHOBHBIX ITOHATHH U

66 METOJ0B KypCOB 7 U 8 KJIacCOB, 1
0000111eHNE 3HAHUNA

bu6nmoreka [IOK
https://m.edsoo.ru/8al41c88

bu6nmoreka [IOK
https://m.edsoo.ru/8al41ddc

bubnunoreka LIOK
https://m.edsoo.ru/8al4lefe

67 HroroBast koHTpoIbHAs paboTa 1 1

[ToBTOpPEHNE OCHOBHBIX MOHSITHH H
68 METOJ0B KypCOB 7 U 8 KJIacCOB, 1
000011IeHNE 3HAHUI

bubnunoreka LIOK
https://m.edsoo.ru/8al142368

bubnunoreka LIOK
https://m.edsoo.ru/8al420ac

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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9 KUIIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 Onpenenenne TPUrOHOMETPUYECKUX | bubmmoreka [IOK
¢dbynkuit yrimos ot 0° mo 180° https://m.edsoo.ru/8al1424bc
2 ®opMyIibl IPUBEACHUS 1
3 T 1 bu6mmoreka [IOK
COPEME ROCHHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHYCOB 1
5 T | bu6mmoreka [IOK
SOpEMa KOCHIYLOR https://m.edsoo.ru/8al42d5e
6 T | bu6mmoreka [IOK
SOPEMa CHHyCOB https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
Haxoxaenue e CTOpoH U bubnuotexa [JOK
9 1
BEJIMYUH YITI0B TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 P | bu6mmoreka [IOK
SHICHHC TPEYTOILHHEKOB https://m.edsoo.ru/8al42ac0
11 P | bu6mmorexa [IOK
SHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
12 P | bu6mmorexa [IOK
SHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
13 Pemenue TpeyroabHUKOB 1

https://m.edsoo.ru/8al142ac0
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[TpakTHueckoe NpUuMeHeHue TEOpeM

bu6mmoreka [IOK

14 CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MpUMEHEHNE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KontponbHas pabora o Teme | bubnuoreka [IOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [IOK
17 [TonsTHE 0 MpeobpazoBaHUU MOJO0US hitps://m.edsoo.rw/8al43ab0
13 COOTBETCTBEHHBIC JIIEMEHTHI bubmuorexa [JOK
noJ00HBIX (pUTyp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE JIEMEHTHI
no1I00HBIX (Uryp
Teopema 0 mpoU3BEAECHUN OTPEZKOB
20 XOpI, TEOpEMA O MPOU3BEACHUN bubnnorexa [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeabHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
21 XOpI, TEOpEMa O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTeabHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
2 XOpI, TEOpEMa O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
” [IprMeHeHre TeopeM B pelIeHUH bubnuoreka [IOK
T€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 [IpuMeHeHre TeopeEM B pELLICHUH bubnnorexka [JOK

TCOMCTPHUICCKUX 3aaayd
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[IpumeHeHne TeopeM B pelIeHUH

bu6mmoreka [IOK

25
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "IIpeobpazoBanue mo00wus. | bubnmoreka [JOK
Metpuueckue COOTHOIIEHHUS B https://m.edsoo.ru/8al447a8
OKpY)HOCTH"
OripenenieHre BEKTOPOB.
27 (DI/II;I/I‘ICCKI/Iﬁ u FeOMI:T WYECKUHI bubmmorexa [IOK
P https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
)3 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB,
YMHO>KEHHE BEKTOPa Ha YUCIIO
31 Pa3znoxeHnne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopnunatel BekTopa
pA P https://m.edsoo.ru/8al44fbe
CkanspHO€e IPOU3BEJICHUE BEKTOPOB,
33 ero 1 I;/)IMGHGEI/IG JIs1 HaX0K CHI/IIZI bubmmorexa [TOK
P A a1 https://m.edsoo.ru/8al14539¢
JUTH U YTJIOB
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,
34 ero 1 EIMCHCII;I/IC VIS Haxom,ueHI/IIjI bubnmorexa LIOK
p https://m.edsoo.ru/8a14550e
JUTH U YTJIOB
Pemenue 3a1au ¢ moMoIbLI0 bu6mmorexa [IOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3amay ¢ TOMOIIBIO bu6mmorexa [IOK
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BEKTOPOB

[IpuMeHeHre BEKTOPOB ISl PELLIECHUS

https://m.edsoo.ru/8a1458c4

37
3aa4 GU3UKU
38 KontponbHas pabora o Teme | bubnumoreka [IOK
"Bekrops!" https://m.edsoo.ru/8a145b08
39 JlexapToBbI KOOPAMHATHI TOYEK Ha
IIJIOCKOCTH
. bubnuorexa [JOK
40 Y paHeHue npsmoii https://m.edsoo.ru/8al45c48
41 VYpaBHeHue npsMon
bu6mmoreka [IOK
42 ¥PaBHEHHE OKPYKHOCTH https://m.edsoo.ru/8al14635a
43 Koopannatel TOuek nepeceyeHust bu6mmoreka [IOK
OKPY’KHOCTH U IIPSIMOM https://m.edsoo.ru/8a146620
Meroa koopAuHAT OpU PELIEHUN
44 reOMETPUYECKUX 3a/1a4,
MPaKTUYECKHUX 3a/1a4
Meroa koopAUHAT OpU PELIEHUN
45 F€OMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUHN
46 F€OMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
KonTponbhas pabota no teme
47 " JlekapTOBbI KOOPAUHATHI HA 1 bubmmorexa [OK
" https://m.edsoo.ru/8al46e0e
MIJIOCKOCTH
43 [TpaBuIIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda
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bu6mmoreka [IOK

49 Yucno n. J[nrHa okpy)HOCTH
https://m.edsoo.ru/8a1472c8
b K
50 Yucno ©. JInuHa oKpy KHOCTH nommorexa O
https://m.edsoo.ru/8al4714c
51 JlnnHa nyru OKpy>KHOCTH
bu6mmoreka [IOK
52 P
AarHai Mepa yraa https://m.edsoo.ru/8al4714c
53 [Tmomane kpyra, cekTopa, CerMeHTa bubmmorexa [TOK
tHane Xpyra, pa, https://m.edsoo.ru/8a147426
54 [Lmomane kpyra, cekTopa, CerMEeHTa bubmorexa [JOK
pyra, pa, https://m.edsoo.ru/8a147750
55 [Lmomans kpyra, ceKkTopa, CerMEeHTa bubmorera [JOK
pyra, pa, https://m.edsoo.ru/8a147750
bu6mmoreka [IOK
56 [MousgaTue 0 IBUKEHUH IIOCKOCTHU
https://m.edsoo.ru/8a147c82
N bubnuotexa [JOK
57 [TapajienapHbIi IEPEHOC, TIOBOPOT
https://m.edsoo.ru/8al47f16
N bubmuorexa [JOK
58 [TapayienapHbIi IEPEHOC, TIOBOPOT
https://m.edsoo.ru/8al47f16
59 ITapajutenpHbIi IEPEHOC, TOBOPOT
60 [TapannenbHblil nepeHoc, TOBOPOT
61 ITpumeHeHne ABUKEHUN TIPU bubnuoreka [IOK
pelLIeHuH 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponspHas pabora o Temam
62 "[IpaBUNIbHBIE MHOTOYTOJIbHUKH. 1
OkpyxHOCTb. [Br>keHus miockoctu"
63 [ToBTOpenue, 0600MIIEHNE, bu6mmorexa [IOK

cucreMarusanus 3HaHui. 3mepenue
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64

65

66

F€OMETPUUECKUX BEIUYHUH.
TpeyronpHuKH

[ToBTOpEHME, 0600IIECHUE,
CHUCTEMAaTU3aIUsl 3HAHHH.
[TapamiensHbIe U IEPIICHIUKYIIIPHBIC
psIMbIE

[ToBTOpeHnue, 06001ICHNE,
cUcTEMaTU3alIUs 3HAHWMH.
OKpYXHOCTb U KPYT.
["'eomeTpryecKre OCTPOCHHUS. Y TJIbI
B OKPY)KHOCTH

[ToBTOpenue, 06001ICHNE,
cucTeMaru3anus 3HaHui. Broucanubie
U OTHMCAHHbIE OKPYKHOCTH
MHOTOYTOJIbHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/8a148650

67

68

Hrorosas KOHTPOJIbHaA pa60Ta

[ToBTOpenue, 06001IIEHNE,
cHUCTEMaTH3alMs 3HaHWI

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHusA
pe3yJbTara
6 I'eomeTpust
Pacnio3naBaTh M3ydeHHBIE T€OMETpUYECKHE (PUTYPBI, ONMpPEnensiTh UX
B3aMMHOE pACIHOJOXKEHHE, M300paxkaTb TIeoMeTpUyYecKHe (Urypsl,
6.1 BBITIOJIHATh YEPTEKU MO YCIOBHIO 3a1a4yd. V3MepsTh ITUHEHHbIE U
yIJIOBbIE BEJIMUYMHBL. PemmaTth 3ajaun Ha BBIYMCICHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB
Jlenatb TpyOyr0 OIEHKY JIMHEWHBIX M YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 peambHOM JKU3HHU, pa3MEpoB MPUPOJHBIX OOBEKTOB. PazmuuaTh
pa3Mephl THX 00BEKTOB T10 TOPSIKY BETHIUHBI
6.3 CTpouth 4epTeKXH1 K T€OMETPUUECKHUM 3a/1a4amM
[Tonmp30BaThbcs MpU3HAKAMHU PAaBEHCTBA TPEYTOJHLHUKOB, UCTIOIH30BAThH
6.4 IIPU3HAKH U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUN
3a1a4y
65 [IpoBomuTh  JOTMYECKHE  pacCy)KIEHMS C  HCIOJIb30BaHHEM
' TE€OMETPUYECKUX TEOPEM
[omp30BaThCs NpU3HAKaMHU paBeHCTBa PSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MeEAMaHBl, MPOBEAEHHON K THUIOTEHY3e
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUN TEOMETPUICCKUX 3a/1a9
OmnpenensaTh MapaIeNbHOCTh HPSMBIX C MOMOIIBIO YTJIOB, KOTOPHIE
6.7 oOpa3zyeTr ¢ HUMHU cekymias. Onpeneniars NapaienbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSMOW A0 TOYEK
JAPYrou NpssMoun
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Oymare
6.9 [IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHCIOBBIE M OYKBEHHBIC

3HAYCHHA YIJIOB B TCOMCTPHYCCKHUX 3agadax C MCIIOJIb30BAHUCM
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CYMMBI YTJIOB TPEYTrOJIbHHUKOB U MHOTOYIOJBbHUKOB, CBOMCTB YTJIOB,
0o0pa3oBaHHBIX TMPU TEPECEUYCHUU JIBYX MMAPAIIICIBHBIX MPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3ala4i Ha HAXOXACHUEC YI'JIOB

BJ'Ia,Z[CTB IIOHATHUEM  I'€COMCTPHUYECCKOI'O MECTa  TOYCK. Ymern

6.10 OTpeNeNiATh OUCCEKTPUCY yIia M CEPeAMHHBIA NEePHeHIUKYIp K
OTPE3KY KaK FreOMETPHUYECKHE MECTa TOYEK
DopMyIHpOBaTh OMNPENCIICHUS OKPYKHOCTHU M Kpyra, XOpIbl H
6.11 JMaMETpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAaMHU. Y METh
MIPUMEHSTh 3TU CBOMCTBA MPH PEIICHUHU 3324
Bnagers moHsTHEM ONUCAaHHOW OKOJO TPEYTrOJbHUKA OKPYKHOCTH,
yMeTh HaxomuTh e€ teHtp. [lomb3oBarbest (akTamMu O TOM, HTO
6.12 OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKA0OTCS B OJTHOM TOUKE, U O
TOM, YTO CEpPEAMHHBIC MEPHEHAMKYJIAPHI K CTOPOHAM TPEYTrOJbHUKA
MepPeCceKaroTCs B OJJHOU TOUKE
Brnanets moHsATHEM KacaTeNbHOW K OKPYXHOCTH, TOJb30BAaThCs
6.13 TEOPEMOW O MEpPHEeHAUKYISIPHOCTH KacaTelbHOM MW paauyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [Tonp30BaThbCcsl MPOCTEHIIMMHU TEOMETPUYECKMMU HEPABEHCTBaMH,
' MMOHUMATh UX IMPAKTUYECKUNA CMBICI
6.15 [IpoBOAUTH OCHOBHBIE TE€OMETPHUYECKHE IOCTPOEHUS C MOMOILIBIO
. LHUPKYJIS U JIMHEHKU
8 KIIACC
Kon o
IIpoBepsiemble NpeMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
6 I'eomerpus
6.1 Pacnio3HaBaTh OCHOBHBIE BUbl UYETHIPEXYTOIBHUKOB, MX AJIEMEHTHI,
' MOJTH30BaThCA UX CBOMCTBAMH NP PEIICHUH T€OMETPUUECKHUX 3a/1a4
62 [IpumeHsTh CBOWCTBA TOYKM IE€PECEUEHUS MeAHWaH TpPEyroJbHHUKA
' (ueHTpa Macc) B pelieHuu 3a1a4
63 Bnagers mnossiTueM cpeaHeW JMHMM TPEYrojibHUKA W Tpareluu,

NPpUMCHATH HX CBOMCTBA npu pemecHUU TCOMCTPHUYCCKUX 3aJady.
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6.4

[Tonb3oBatbes Teopemoit danieca U TeoOpeMoOr 0 MPOMOPHHUOHATBHBIX
OTpEC3Kax, MIPUMCHATH UX IJIA PCIICHUSA NPAKTUICCKUX 3a/1a4

[IpumensaTh nOpU3HAKM NOAOOUS  TPEYrOJIbHUKOB B  PELICHUU

TCOMETPHUYCCKUX 3aaa4d

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoit [Iudaropa g pemieHns reoMeTpUUECKUX U
npakTuueckux 3anad. CTpoUTh MAaTeMAaTHUYECKyld MOJEeiIb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JIeNaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHC TJIMHBI

Bnagers moHsTHAMU CHMHYCa, KOCHMHYCAa M TaHI'CHCa OCTpPOTOo Yyrja
OpsAMOYT'OJIBHOTO TpPECYIroJIbHUKA. ITonp30BaThCsl ATUMU IIOHSITUSMU

AJId pCIICHUS ITPAKTUYCCKUX 3aaa4d

Boruucnsate  (pa3nuuHbIME  clIOCOOAMHU) TUIOMIAAL TPEYroJbHUKA U
IUIOM[AAM MHOTOYTOJbHBIX Guryp (monp3ysich, TIAe HEOOXOIMMO,
KaNbKyIITOpoM). [IpUMEHATh MONMy4YeHHbIE YMEHUS B MPAKTHUECKUX

3agadax

BirageTs MOHATHUAMM BOMCAaHHOTO M LIEHTPAJIBHOTO yIJja, UCIOJIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIJIax MEXAY XOpAaMH (CEeKyLIMMH) U
yrile MEXIy KacaTelbHOM M XOPAOM IPU PELIEHUN IeOMETPHYECKHUX

3aaad

6.9

6.10

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

Bnagers mnoHATHEM ONHCAHHOIO ‘leTBIpéXYFOJIBHI/IKa, IMPUMCHATDH

CBOMCTBA OIIMCAHHOTO YEeTHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4

[IpuMeHATh TONy4YeHHBIE 3HAHMS HA IPaKTUKE —  CTPOUTH
MaTeMaTHUYECKUE MOJCIH I 3a1a4 PEaJbHOU JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCIEHHUA C [PUMEHEHHEeM moao0us U

TPUTOHOMCTPHUU (HOJ'IB3y}ICB, Trac HCO6X0,[[I/IMO, KaJIBKYJ'IHTOpOM)

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

MOMOIIBIO PA3JIMYHBIC JSJICMCHTBI MPAMOYI'OJIbHOI'O TPCYTrOJIbHUKA

37



(«pemieHne  TPAMOYTOJBHBIX  TPEYroJbHUKOB»). Haxomuts  (c

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tons3oBaTbcst dbopmynamu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsi HAXOXKICHHS COOTHOLIEHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUYNMHAMHA

Hcnonws3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IMPUMCEHATH UX IIPU PCIICHUH IT'COMETPHUICCKUX 3ada4

Bnagers monstusMu TpeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MoA00HBIX ¢uryp. Ilomp3oBaThcsi cBOWCTBAMHU MOAOOMS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
mono0HbIX Quryp. IIpuMeHsATh CBOHCTBA TOMO0HS B MPAKTHYCCKHX
3aja4ax. YMeTb MPUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpY’KaroIlleM MUupe

[lonb30BaTbcs TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOpA, O

MMPOU3BCACHUN OTPC3KOB CCKYIINX, O KBaApaTe KacaTelIbHOU

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FCOMeTpI/I‘IGCKI/II\/'I n
(I)H?»PI“IGCKPIﬁ CMBICJI, TIPUMCHATh UX B PCHICHUHU TI'COMCTPHUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB

AJI HAaXOKACHWA NJIMH U YT'JIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTH, ITPUMCHATL €TI0 B

PEIICHUU T€OMCTPUYCCKUX U MPAKTHYCCKUX 3a1a4

Brnagers NOHATUSMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBI JYI'M OKPYKHOCTH WM DPaJAUMaHHOW Mepbl YIUIA,
YMETh BBIYMCIATH ILIOMAAbp Kpyra W ero yacred. IIpumensarts

IMOJIYUYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3aaadax

6.9

HaxomuTh ocu v IEHTPbl CUMMETPHUH (QUTYDP, TPUMEHSTh JIBUKEHUS

IIJIOCKOCTH B IPOCTENUIINX CITydasx

6.10

[IpuMeHATh TONY4YEHHBIE 3HAHUS HA MPaKTUKE — CTPOUTH
MaTeMaTUYeCKUe MOJCNH ISl 3ajay peajbHOW >KU3HU U TPOBOAUTH
COOTBETCTBYIOIIME BBIYUCICHUS C TPUMEHCHHEM TIOJ00MS |

TPUTOHOMETPUYECKHX (YHKUUH (TONIB3YSICh, TI/€ HEOOXOIUMO,
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KaJIbKYJISITOPOM)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomeTpus
Hauanensie nonsatus reomerpun. Touka, npsmasi, OTpe3oK, Jiyd. Yroi. Buusl
6.1 yrioB. BeprukanpHble M cMexHblE yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapannenbHOCTh U NEePHEHANKYIISIPHOCTD MPSMBIX
62 Cummerpuunbie  Qurypsl. OCHOBHBIE CBOIICTBA OCEBOHl CHMMETPHH.
' [IpuMepsl cUMMETpUM B OKpPYKAIOIIEM MUPE
63 OcCHOBHbBIE TIOCTPOECHUSI C TOMOIIBIO LUPKYJIS U JUHEHKU. TpeyrosibHUK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHoOepeHHBIE W PaBHOCTOPOHHUI  TpeyroibHUKH. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CpoiicTBa W TpU3HAKKM PaBHOOEIPEHHOro TpeyronbHUKa. I[lpusHaku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa 1 NMPU3HAKU MapaIeNbHbIX NpAMbIX. CyMMa yIJIOB TPEyTrOJIbHHKA.
' Bueminue yribl TpeyrojibHUKa
[IpssMoyronbHbId  TpeyroibHUK. CBOHCTBO MeAMAaHBI IPSIMOYTOJBHOIO
67 TpeyrojbHUKa, TMpOBEeIEHHOM K runorenyse. [lpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsIMOYTrONbHBIN TPEYTrOAbHUK C YIJIOM B
30°
HepaBencrBa B reomMeTpuu: HEPAaBEHCTBO TPEYroJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema O OonblieM yrie u Oonbliell  cTOpoHE
TpeyrojbHuKa. lleprenuKkynsp u HakJIOHHAast
6.9 ['eomerpnueckoe Mecto TOYek. buccekrpuca yrima W cepeAVHHBINA
' MEePHIEHIUKYISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUYEK
OxkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HuX CcBoiicTBa. B3aumHoe
6.10 pacroyioKeHue OKPYKHOCTH M Tmpsmoi. KacatenpHas U cekymas K
OKPY>KHOCTH
6.11 OKpy>XKHOCThb, BINUCaHHas B yroji. BrucaHHas W omucaHHash OKPYKHOCTH
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TpPEeYrojJbHUKa

8 KUIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

6 I'eomeTpus

6.1 UYersipéxyronbsauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyroibHUK, poMO, KBaJpaT, X MIPU3HAKH U CBOWCTBA

63 Tpaneuus, paBHOOOKas Tpanenus, e€ cBoiicTBa U npusHaku. [IpsmoyroiabHas
' Tpanenus

64 Meron yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeopeMa O IIPONOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue MMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [Tonobue TtpeyronbHUKOB, KoddduiueHt mnomodbus. IIpusHaku mogodus
' TpeyroJibHUKOB. [IprMeHeHre mojo0us Py peleHNH TPAKTUIECKUX 3a/1a4

6.7 @opmynel A7 IUIOIIAAM  TPEyrojbHHUKA, NapajuiesorpamMmma, pomba u
' Tpaneuuu

63 CpoiicTBa miomazeil reomerpuueckux ¢uryp. OTHomeHHe TUIOIAAei
' oJI00HBIX pUryp

6.9 Brruncnenue miomaneil TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYAaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MIPaKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOr0 yIJIa NPSMOYTOJbHOTO TPEYTOJIbHMKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢bynkuun yrinos B 30°, 45° u 60°

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

6.13 BrucanHble U ONTMCAHHBIE YETBIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.
' OOu1re kacaTeabHbIE K IBYM OKPYXHOCTSIM

9 KIIACC
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Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXAeCTBO. POPMYJIbI IPUBEACHHUS
Pemenne tpeyroapHUKOB. TeopeMa KOCHHYCOB M Te€OpeMa CUHYCOB. Pemenue
6.2 MPAaKTUYECKUX 33Ja4 C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 TeopeMa o npou3BeIeHUH OTPE3KOB XOPA, TEOPEMbI O IPOU3BEIECHUU OTPE3KOB
' CEeKYILIUX, TEOpEeMa O KBaJipaTe KacaTeJIbHOU
Bexrop, mmHa  (MOIynb) — BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBHI,
6.5 MIPOTUBOINOJIOKHO HANpPABJICHHbIE BEKTOPbl, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BEKTOopamu. Pa3nokeHue BeKTopa 1o JAByM
HEKOJUIMHEApPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CKansipHOE NMPOU3BENCHUE BEKTOPOB, IPUMEHEHUE IS
' HAaXO0XJACHUS JUIMH U YIJIOB
JlexapTOBBl KOOPJIMHATHI HA ITUIOCKOCTH. YPaBHEHMS NPSMOM M OKPYXHOCTH B
6.7 KOOpJMHATAaxX, IEPECEUEHNE OKPY)KHOCTEW U MPSIMBIX. MeTon KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHI
6.9 JlinHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIYMCICHUE JUINH Ay
' OKPY>KHOCTEHN
6.10 [lmomans kpyra, cekTopa, CErMEeHTa

6.11

JIBWOKEHUS TIJIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GUryp (dJIeMEHTapHBIC

npencrasienus). [TapamnensHslii nepenoc. [ToBopot
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IIOHATUAMM:
rpad, cBS3HBINH rpad, AEpeBO, MUK, MPUMEHSTh UX MPH PELIICHUU
3aJa4; YMEHHUE UCIIOIb30BaTh rpaduueckoe MpeicTaBIeHue MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUM 3a]a4

Hu3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BBICKA3bIBaHHUA, TPHUBOAUTH IPUMEPBI W KOHTPIPHUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LIEJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
NecsITUYHasl Ipo0b, CTaHIAPTHBIA BUJ YMCIIA, PAllMOHAIBHOE YHUCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMeTH4YeCKUi KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIoOpsA04YMBaTh YKCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
NpSIMOW, OKpYIJISATh YHUCIA; yYMEHHE JelaThb MNPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSAMH: CTEIEHb C LEJNBIM I[OKAa3aTEIEM,
apuMeTUYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJbIlle €IMHMIIBI, YMEHHE BBIMOJHATH pacdy€Tsl Mo ¢dopmysam,
npeoOpa3oBaHus IENbIX, APOOHO-PAllMOHANBHBIX BBIPAKEHUN U
BBIPQXKEHUI C KOPHSAMHM, Pa3j0KEHHE MHOIOYIEHAa Ha MHOYKUTEIH, B
TOM 4HCIIE C UCHONIb30BaHHUEM (OpMYyT pa3HOCTH KBAaJApPaToB U

KBaJipaTa CyMMbI U Pa3HOCTH
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YMeHHe onepupoBaTh NOHIATUSAMU: YHCIOBOE PABEHCTBO, YPABHEHHE C
OJIHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpPAaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHN 33]1a4 U3 IPYruxX MpeaMeTOB
U TMPAKTUYECKUX 33Ja4; YMEHUE HCIIOJIb30BaTh KOOPJIMHATHYIO
NpSAMYI0O ¥ KOOPAMHATHYIO IJIOCKOCTH ISl M300pa)KeHHsl pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIUU, HYIN
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HaWOOJbIIEE WM HAUMCEHbIIEEC 3HAYCHUS
byHKIHH; yMeHHe OIIEpUPOBATH HOHATHSAMHU: npsimast
MPONOPIMOHAILHOCTh, JHHEWHas (YHKIUS, KBagpaTuyHas (pyHKIIHS,
oOpaTHasi TPOMOPIHMOHANIBHOCTh, Mapabosa, rumnepOoia; yMeHHUe
CcTpouTh rpaduku GYHKIHUM, UCTIOIB30BATh TPadUKH ISl ONIPEACIICHUS
CBOWCTB HPOILIECCOB M 3aBUCHUMOCTEH, JJIS PELICHUs 3aJad U3 JIPYTUx
Y4eOHBIX TPEAMETOB W pPEATbHOW IKU3HH, YMEHHE BBIPAXKAaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUYNHAMU

YMmenue OIIepUpOBATH HOHSTUSAMH: MIOCJIEZIOBATEIBHOCTb,
apudmernueckass M TeOMETpUYecKass  IMPOTPEecCUr;  yMEHUe
UCIOJIb30BaTh CBOICTBA MOCJIEAOBAaTENbHOCTEH, (HOPMYIIBI CyMMBbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIe 3a1ad U3 IPYTUx

y‘-Ie6HBIX npeaMETOB U peaﬂBHOf/'I KHU3HU

YMeHne pemiath 3aJaud pa3HbIX TUIOB (B TOM YHCJIE Ha MPOIICHTHI,
IO W 4YacTH, JBWXKEHHE, paboTy, IIEHYy TOBAapOB H CTOMMOCTHh
TTOKYIIOK W yCITyT, HAJIOTH, 33J1a4d U3 00JIACTH YIPABJICHUS TUYHBIMH U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIATH  BBIPAKEHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBbl [0 YCJIOBHUIO 3aJIauH,
WCCIIeIOBATh TMOJIYUEHHOE PEIIEHUE W OIEHUBATh MPaBAONOJI00HOCTh

MOJIyYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh HMOHATHAMM: (GUrypa, TOUYKa, OTPE30K, MpsMasd,
Ty, JIOMaHasi, yroj, MHOTOyTOJIbHHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIH

U PaBHOCTOPOHHUU TPEYroJbHUKH, HPSIMOYTOJbHBII TPEYroibHUK,
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10

11

12

13

MearaHa, OUCCEeKTpUCa U BBICOTA TPEYrOJIbHHMKA, YEThIPEXYTOJIbHUK,
napajuiesiorpaMMm, pomM0, HIpSIMOYTOJIBHHMK, KBajJpar, Tpanenus;
OKPY’KHOCTb, KpYT, KacaTejabHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; ymMeHue pemarb 3a/auyd, B TOM YHCIIE U3 MOBCEIHEBHOMN
JKU3HHM, Ha HAXOXKJICHUE TIeOMETPHUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3YyYEHHBIX CBOMCTB GUryp U (pakToB

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYrOJIBHUKOB; I1apauIeIbHOCTh U INEPHEHAMKYIAPHOCTh IPSIMBIX,
yroan MeXAy IpsMBIMH, IIEPIECHIUKYISAP, HAKIOHHAs, IPOEKIU,
nojxobue ¢puryp, noJo0HbIe TPEYTOJIbHUKU, CAMMETPUS OTHOCUTEIHLHO
TOYKM M TNPAMON; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO M
nojxobue ¢uryp, napamienbHOCTh U NEPHEHIUKYISIPHOCTD MPSAMBIX B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh MOHSTUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE NpUMEHATh (OopMyabl TNepuMeTpa U IJIOUIaU
MHOT'OYI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra, o0Obema
MPSIMOYTOJIBHOTO TapaJuIeNENUIea; YMEHUE NPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TpPEyrojbHHKa,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLIEHHS  JUIs

BBIYMCIICHMS IINH, PACCTOSHUM, IJIOIIAEH

YMenue wuzo0paxarb IUIOCKHE (UIypel ¥ UX KOMOMHAIIWH,
MPOCTPAHCTBEHHBbIE (UTYpbl OT PYKH, C TOMOIIbIO UYePTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WIJIH

CHUMBOJIbHOMY OITMCAHUTIO

VYMmenune OIICpHUPOBATH HOHATUAMMN: IpsAMOYTOJIbHAA cucrema
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOp, CymMMa BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BAThb BCKTOPbBI U KOOPAWHATHI IAJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad, B TOM YHCIIC H3 JPYIrux y‘Ie6HBIX

IIPEAMETOB U pPeaIbHOMN JKU3HU

14

yMCHI/IC OHepI/IpOBaTB IIOHATUAMN CTOJ'IGI/IKOBBIG nu prFOBI:Ie
quarpaMMbl, —TaOnWIBl, cpeaHee  apudMeTHUYeCKoe, MeauaHa,

HauOoJiblllee M HAaUMEHbIIIEe 3HAYCHHUsS, pa3Max YHUCIOBOTO Habopa;
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YMEHHME  U3BJIeKaTh, HHTEPIPETUPOBATH U  IPEeoOpPa3OBHIBATh
uHpOpMAIMIO, TPEICTABICHHYI0 B TaOIWIaX W Ha JUarpaMmax,
OTPaXKAKOIYI0 CBOMCTBA M XapaKTEPUCTHKU PEATbHBIX IPOLECCOB U
SBJIICHUH; yMEHME paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B

OKpY’KaroIllleM MUupe

15

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHBIN
OKCIIEPUMEHT), DJJIEMEHTapHOE COObITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HAXOIUTh BEPOSATHOCTU CIIyYallHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMHU DJIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pEelIaTh
3aJa4d METOJIOM OPraHM30BAaHHOTO Iepedopa W C HCIOJIB30BAaHHEM
MpaBWJIa YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOSITHOCTH pPEabHBIX
COOBITUN M SIBICHWUH, NMOHUMATh POJb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITH B OKpYXAloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €ETO POJIbIO B MACCOBBIX ABJICHHAX

16

YMeHue BbIOMpaTh MOJIXOASIIMM H3ydeHHBIH METOJ| Ul pEeLIeHUs
3a/1a4d, NPUBOJUTH IPUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH NPOSIBIICHUE 3aKOHOB MAaTEMATHUKU B
HCKYCCTBE, OIIMCBIBATh OTJEIbHBIE  BBIJAIOIIMECS  PE3YJIBTATHI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUSA MAaTEMaTUKU KaK HAyKH, IPUBOIUTH
MIpUMEPBI MATEMAaTUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOMN

U BCEMUPHOH UCTOPHUH
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INHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

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

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palroHaTbHBIMU
' YUCITaMHU

14 JeiictButenpubie yncna. ApupMETHUYECKHE OMNepaluu ¢ JACHCTBUTEIbHBIMU
' YUCIAMU

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

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

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

2.3 MHorounensl

24 Anrebpanueckas ApoOb

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

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

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

3.3 Penrenuie TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX
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IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEINYUH
7.6 BexkTopsl Ha TIII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padbr
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. ['eomerpusi: 7 - 9-e kitacchl: 6a30BbIM ypOBeHb: yueOHUK; 14-¢
u3Jlanue, nepepadorantoe, 7-9 knacc/ Aranacsan JI.C., byry3zos B.®.,
Kanomues C.b. u ap., AkunonepHoe o6iectBo «3naTtenbcTBo

«IIpocBenieHue»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YYUTEJIA
I'eomeTrpus. Metoanueckne pekoMmenaanuu 7kmnacc . «IIpocsemenue.
I'eometpus. Meroauueckue pekoMeHaanuu 8 kinacc«IIpocserienuey.

['eomerpus. Meroaunueckue pekoMenganuu 9 knace . «IIpocenienne».

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnuotexa L{IOP, PO, Uudoypok, nsPortal
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