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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeUNTh W3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4yeHUsi T€OMETPUHU Ha YPOBHE OCHOBHOTO
o01ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JTIOKa3aTeJIbHbIE PACCYKECHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPHOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOMCTBA OT IPHU3HAKOB,
dbopMyIMpoBaTh OOpATHBIE YTBEPKICHUSI.

Bropoii 1nenpl0 H3ydeHUsT TE€OMETPUM SBIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIIEHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOJDKEH HayduThCs
OIpPENETUTh TEOMETPUUECKYIO (UTYpy, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/b 3€MEJILHOTO yYacTKa, pacCUuTaTh HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kalesiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JMHUS B W3YYEHUU T€OMETPUH.
[Tpu pemieHnu 3aga4 MPaKTHUYECKOIO XapakTepa OO0y4aroUuiicss y4uTCs CTPOUTh
MaTE€MaTUYeCKHE MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOMYEPKUBATH CBS3M T'€OMETPUU C JAPYTUMH Y4EeOHBIMU
peMEeTaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYEHHBIX YMEHHH B (pu3nke M
TeXHUKE. OTH CBsI3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Meron koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIE DPa3feiibl
conepxkanusi: «['eomerpuueckue ¢Gurypel M UX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«BekTopbl», «/[BrkeHus miaockoctny, «IIpeodpazoBanus moao0usy.

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 Henelo), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

HavanbHble nOHATHA TeoMeTpuu. Touka, nIpsmasi, OTpPE30K, Jyd. Yroi. Buasl
yrioB. BeprukanbHble M cMexHbIE yIubl. buccektpuca yria. Jlomanas,
MHOTr'OYroyibHUK. [lapaninenpsHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbie  (urypel. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETpPHUH.
IIpumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOCHHUS C IMOMOIIBIO LIUPKYJIS U JIMHEHWKHU. TpeyrojpHUK.
Bricora, Menuana, OUcceKTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBII M  PAaBHOCTOPOHHUW  TpeyroiabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHukKa. llpusHaku
PaBEHCTBA TPEYIOJBHUKOB.

CBOICTBA U NIPU3HAKU NapaJUIEIbHBIX MPSAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
BHenrHue yriel TpeyroyJibHUKA.

[IpsmMoyrosibHbIN  TpeyroinbHUK. CBOWCTBO MEAMAHBI MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  MPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONBHBIN TPEYTrONbHUK C yIiioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIJie U OOJIbIIEH CTOPOHE TPEYrOJbHUKA.
[lepneHaAUKYIISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccexkrpuca yria W CEpeOUHHBIN
MIEPIIEHIUKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
PacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexyiias K OKpYKHOCTH.
OkpyXHOCTb, BIIMCAaHHAas B Yroy. BnucaHHas W onMcaHHass OKPYXHOCTH

TPEYTrOJIbHUKA.
8 KIIACC

YereipéxyronpHuku. Ilapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHbie
cllydad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tpanenus.

Meron ynBoenus menuansl. LleHTtpanbHas cumMmerpus. Teopema dPaneca u
TEOpPEMA O IPOIOPLUOHAIBHBIX OTPE3KaAX.

CpenHue MMHAM TPEyroJIbHUKA U Tparenunu. LIeHTp macce TpeyronbHuKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. I[lpusznaku mnomoOus
TpeyrojabHUKOB. [IpumeHeHne mogooust Mpu pelieHnH MPaKTHIECKUX 3a/1a4.



CpoiicTBa miomaaei reomerpudeckux ¢uryp. P@opmynbl A IUIOLIAAM
TpPEYroJibHUKa, Napajienorpamma, pomba u Tpanenuu. OTHOIIEHHE IUIONIAeH
oA0OHBIX GUTYP.

Brruncnenne nmiuomaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penieHUn
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPsIMOYTOJIbHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. [pUTOHOMETpHUECKUE (DYHKITUN
yriaoB B 30, 45 u 60°.

BrnucaHHble W IEHTpalbHBIE YTIJIbI, YrOJd MEXKIY KacaTelbHOW M XOpJIOil.
Yrael  Mexay XopgaMM M CeKyIlMMH. BrnucaHHble W ONUCaHHBIC
YeTBIPEXYTOJIbHUKNA. B3auMHOE pacmnosiokeHne AByX OKpykHoctel. Kacanume
OKpy>kHOCTeH. OO11I1e KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrmoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYecKHX 3alad C HCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JJIEMEHTOB.

Teopema O NPOU3BENEHUM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPaTEe KACaTEIbHOM.

Bektop, anuHa  (MOAynlb)  BEKTOpa, COHANpaBJICHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOXKHO  HAMpaBJCHHbIE  BEKTOPbl, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HAJA BEKTOpaMH. Pa3nmokeHue BEKTOpa MO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIspHOE NPOU3BENCHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS IJIMH U YTJIOB.

JlexkapToBbl KOOPIMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJAMHATAaX, MEPECECUCHHE OKPYKHOCTEH M MpsIMBIX. MeToa KOOpAUMHAT U €ro
IPUMEHEHUE.

IIpaBriibHBIE MHOTOYTOJNBHMKH. JlnmmHa okpyxHOCTH. I'panmycHas w
paaviaHHash Mepa yria, BBIYMCIEHHE [UIMH Iyr OKpyxHocTeil. Ilnmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (3remMeHTapHbIe
npenacrasienust). [lapamnensHsiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrOTCA:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSLIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaxX W MPUKIATHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00SI3aHHOCTEH IrpaklaHWHA W peasu3allii ero
npaB, TMpPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUU, MPOLEAYP TPa)KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKICHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEHICHWU MPAKTHUYECKUX 3aJay
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Uil YCTENMIHON MpodeccruoHaTbHOM
JEATEIIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATBHOW TPAaCKTOPUU 00pa30BaHUS U )KU3HECHHBIX TIJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAlME B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, MPUPOJIbI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOM Hayku Kak cdepbl 4YeloBeuYeCKOu
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PA3BUTHUS ITUBWIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKH M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMU HaBBIKAMU HCCJIEI0BATEIbCKON
JeATEeIIbHOCTH;



6) ¢usmueckoe BocnuTranue, GopmMHpoOBaHHE KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHUS B HMHTEpecax CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  THTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTABIXa, pETyJsapHas ¢uzndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIEKCHH, NPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa,

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXAIOIIe cpenbl, IUIaHUPOBAHUS TIOCTYNKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOIeM U IMMyTeH UX pPEeIIeHNUs,;

8) ajanranus K U3MEHAIMMCSH YCJIOBHSAM COLUMAJIBLHOM M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBHUAX HEONPEACITEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOH JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIICTCHIIMU U3 OIbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHUCJE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNH KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (GOPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3zoBble 1ornueckue aAecTBu:

e BBIABIITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
O0OBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHSAMH, (POpMYIHpPOBATH
OTIpEJICICHHs] ~ TIOHATHM, YCTaHABIWBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Ui OOOOIICHWS U CPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPEOoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YacTHbIE W OOIIHE,
YCIIOBHBIE;



BBISBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpPEUMs] B (paKTax, [aHHBIX, HAOJIOJECHUSAX U YTBEPKACHUSX,
npejiaraTe KpUTEPUU JJIsl BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JenaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3bupath 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECIIOXHBIE JI0KA3aTEIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOHMpaTh CMOCOO pemlieHuss y4eOHOM 3amayn (CpaBHUBATh HECKOJIBKO
BApMAaHTOB pELICHUs, BBIOUpATh HauOoyiee MOAXOAAIMN C Yy4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK HCCIEAOBATEIIbCKUNA MHCTPYMEHT IO3HAHUA,
(GopMynupoBaTh BOMNPOCHI, (PUKCUPYIOLIUME IPOTUBOPEUYHUE, MpPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CAaMOCTOSATEIBHO COCTaBJICHHOMY IUIAaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIEN0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEeMaTHYECKOTro 00BbEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKIY COOOM;
CaMOCTOSITENILHO (hOPMYIHPOBaTh 0O0OIIEHUS U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHMS, HMCCIEAOBAHUSA, OLEHUBAThb JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOJKHOE pa3BUTUE IMPOLECCA, a TaKXKE€ BBIIBUIaTh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uHOOPMAITUIO PA3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BbIOMpaTh GOpMy TMpEeACTaBICHUS HHPOPMAUU U HWIUTFOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMH, JuarpaMMamH, HWHON Trpadukod u uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSAM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXKACHUSA B COOTBCTCTBUU C YCIOBUAMU
H nejisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY pPELICHMS
3aJ]a4l, KOMMEHTHUPOBATh MOJYyUYEHHBIN PE3yJIbTaT;

B X0Jie 00CYXJIeHUs 3a]]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JAMAJIOra, OOHApYKMBATh pa3lIMyue M CXOJCTBO IO3ULUH, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NOPEACTAaBIATh  PE3YJNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
MCCJIEIOBAHHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATHh (POPMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEN ayAuTOpUH;

NOHMMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW U MHAUBUAYAIbHON
paboThI ITPU PELICHNN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM JAESITENIbHOCTH, IIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0CyKIaTh MPOLECC U Pe3ynbTaT padOoThl, 0000IATh MHEHNUS HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPyHmoBbIX ¢Gopmax paboTel (00CyxkaeHusi, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YaCTh paOOThI
U KOOPJAMHHMpPOBaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLIEHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, JITOPUTM peIIeHUs 3aiauu (WU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIQ/IETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U pe3yJIbTaTa
peleHns MaTeMaTUIeCKOM 3a1auu;

MPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYThH IIPU PELICHUU 3a4a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HalJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU OCTABICHHOM L€ U
YCIOBUSIM, OOBSCHSATH NMPUUYUHBI JOCTHKEHHMS WM HEIOCTHXKEHUS LENH,
HAXOAUTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenuss B 7 kJjacce OOyYaroIMICS TMOJYyYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

PacriosnaBaTh W3ydeHHBIE TE€OMETpPHUYECKHE (DUTYpBI, OMpPEaeisITh UX
B3aMMHOE PAacCIlOJIOKEHUE, H300pakaTh TreoMeTpuueckue (UTypbhl, BBITTOTHATH
YEpTEXKU M0 YCJIOBUIO 3adauu. M3mepsTh JHUHEHHBICE U YIVIOBBIE BEJIUYUHBI.
PemaTe 3a1aun Ha BRIYMCIIEHHUE JIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYWH TPEIMETOB B
peanbHOM JKM3HHM, pPa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3mepbl ITHX
0OBEKTOB T10 MOPSIIKY BETUUUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTrOJIBHHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpOoBOIUTE JTOTMYECKHE PACCYKIACHUS C MCIOJB30BAHUEM TE€OMETPUUECCKUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIBHBIX TPEYTOJBHUKOB,
CBOWCTBOM  MEJWAHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYTOJBHOTO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OnpenensaTh MapaieIbHOCTh MPSMBIX C TTIOMOIIBIO YTIIOB, KOTOpPBIE 00paszyer
C HUMHM cekymag. OnpeaensaTh MapaieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOMU.

Pemiats 33124 Ha KileTyaTol Oymare.

[IpoBOANTH BBIYMCICHUS M HAXOJIWUTh YHUCJIOBbIE U OYKBEHHBIE 3HAYCHUS
VIJIOB B TEOMETPUYECKHX 3aJadyax C HCIOJIb30BAaHUEM CYMMbI  YIJIOB
TPEYTOJLHUKOB M MHOTOYT'OJIbBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IpHU
MEPECEYEHNH JIBYX MApAJUICIBbHBIX TMPAMBIX CeKylled. Pemare mnpakThueckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Brnagers TOHATHEM T€OMETPUYECKOIO MECTa TOYEK. YMETh OINPEACIATh
OMCCEKTPHCY yIJIa U CEPEIUHHBIN MEPIICHANKYIISIP K OTPE3KY KaK reOMeTPUUISCKUE
MECTa TOYEK.

@opMynMpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI NX CBOMCTBAMU. Y METh ITPUMEHATH 3TU CBOMCTBA MPHU
pEIIECHUH 3a7a4.

Brnagere MoHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1eHTp. llonbp3oBarhcs pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISPbI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelbHOU K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMH HEPABEHCTBAMH, TOHUMATH
UX IPAKTUYECKUN CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C IOMOILIBIO LIUPKYJIS U
JIMHENKHU.

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

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IPH PEUIEHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHSTh CBOMCTBA TOYKHM IEPECEUCHHS MEUaH TPEYrojibHUKa (LIEHTpa
Macc) B PEILICHNH 3a/1ay.

Branetp moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA M Tpaneluuy, NPUMEHSATh
UX CBOMCTBA MpPHU pEUICHUH reoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca ¥ TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHITh UX JIJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUIECKHUX
3aj1ay.

[Tone3oBatbes Teopemoil [ludaropa ans pelieHuss T€OMETPUUYECKUX U
npakTUYeckux 3aaad. CTpOUTh MATEMaTHYECKYI0 MOJIeIb B MPAKTUYECKHX
3a/layax, CaMOCTOSITENIBHO J€NIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brmagets DOHATMAMM CHHyca, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYroiabHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3iuyHbIMU CcIOCOOAMM) TUIONIAAb TPEYTOJbHUKA U TLIOIIAAH
MHOTOYTOJBHBIX  (GUryp (moab3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMEHSATH MOyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Brnagete NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIia, MCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MEXAy XOpAaMH (CEKYIIMMH) U YIJIe MEXIy
KacaTeJIbHOM U XOPAOU NPH PEIICHUH T€OMETPUUYECKUX 3a1a4.

BraneTe MoHATHEM ONMCAHHOTO YETBHIPEXYTIOJbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a]a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIEJIU JIJIS 3a/1a4 PealbHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHUEM TMOAO0OUS W TPUTOHOMETPUM (MOJB3YACh, € HEOOXOIUMO,
KQJIBKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTMHBI
Y YIJIBI JU1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonb30Batbes (popmynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JIJIl HAXOXJICHUSA COOTHOIICHUH MEXKAY TPUTOHOMETPHUECKUMU
BEJIMUYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIsl HAXOKJICHUS Pa3IM4HbIX
3JIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHNH T€OMETPUYECKHX 3a/1ay.

Bnagerp moHATHSIMH  mpeoOpa3oBaHMs — MOAOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. [loap30BaThCs CBOMCTBAMHU MOAOOMS MMPOU3BOIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAXOAWUTh YIJIBI y HOJOOHBIX (uryp.
[TpumeHsTH cBOMCTBAa MOJOOMSI B NPAKTHUYECKHUX 3aJadyax. YMETb NPUBOAUTH
IpUMEPBI TOJTOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCSA TEOpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIHX, O KBaJlpaTe KacaTeIbHOM.

[Tonb30BaThbCs BEKTOpaMH, IMOHUMAaTh MX T'€OMETPUUECKUHA U (HU3HUECKUN
CMBICJI, TNPUMEHSATh HMX B pPEHICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB JJIsl HAXOXKICHUS JJTUH U YTJIOB.

[Tomp30BaThCcs METOAOM KOOpPAMHAT HA IUIOCKOCTH, TNPUMEHSTH €ro B
pELICHUN T€OMETPUUYECKUX U ITPAKTUUECKUX 3aj1au.

Bnanerp NMOHATHAMU NPaBUIBHOTO MHOTOYI'OJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI IYTH OKPYXHOCTH U PaJMaHHON MEpHl yIila, yMETh BBIUUCIATH IUIOMIAIb
Kpyra u ero yacteil. [[puMeHsTh morydeHHbIe YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (UTYp, TNPUMEHSTh JBHKECHHUS
IUIOCKOCTH B MPOCTEULINX CIydasiX.

[TpuMeHsTh MOJlydYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE
MOJIEJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MOoJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosanyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne /o P Konrpoabnbsie 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 bubmorexa LHOK
’ 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/7f415¢2e
4 OxpykHOCTb U Kpyr. ['eomeTpuueckue 14 | bubnuoreka [IOK
IIOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
I 7 4 1
> OBTOpEHHUE, 0000IeHHe 3HAHNUH https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM nupposbie
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOABHHRA 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
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Hauana 10 | bubnuoreka [IOK
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
bubmuorexa [JOK
6 II 600 i 4 1
OBTOPEHIE, ODOBIIEHHE SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | Bbu6moteka [JOK
CUHYCOB. Pelienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | bubanorexa [JOK
COOTHOLIECHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bub K
3 Bexkrtopsl 12 1 uommorexa 110
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TJIOCKOCTH 9 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. [[THA
5 05 HOCTH | TUIO y: b Kpyra 8 8 bubmmorexa LIOK
Pyx m HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue momiaaeit
bu6nunorexa LIOK
6 JBIKEHHS II0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 ) bubnunorexa LIOK
3HAaHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
°
‘:;_n Tema ypoxa Beero Kontpoabubie IIpakTnuyeckue fI[:;'?eHI/IH :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenI
| [Ipocreiimue reomeTpuyecKkue | Bbu6motreka [JOK
OOBEKTHI https://m.edsoo.ru/8866b724
Bbu6mmoteka [JOK
2 MuoroyrobHitk, 1omatias ! https://m.edsofru/8866cb6a
3 CMexHbIE U BEPTUKAJIBHBIC YIIbI 1 bubmmorexa LIOK
https://m.eds00.ru/8866¢5c0
4 CMexHbIe U BEPTUKAJIBHBIE YIIbI 1 brbmmorexa [TOK
https://m.eds00.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 BEJIMYMH, BBIUNCIEHUE OTPE3KOB U 1
yTJIOB
N3mepenune TUHEHHBIX U YTIOBBIX
10 BEJIMYUH, BBIUUCIIEHUE OTPE3KOB U 1 Bubnmorexa [IOK
https://m.edsoo.ru/8866c3ea
yTJIOB
N3mepenune MuHEHHBIX U YTIOBBIX
11 BEJINYMH, BEIYUCIIEHUE OTPE3KOB U 1
YTJIOB




N3MepeHne JIMHEHHBIX U YTIIOBBIX

12 BEJIMYMH, BBIYUCIEHUE OTPEZKOB U
YIJIOB
[lepumerp u maomangs Guryp,
13 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[lepumerp u momags Guryp,
14 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[ToHsiTHE O paBHBIX TPEYTOJIbHUKAX
15 u HepBI/IqHI)II)C Hpeﬂc?zm};reﬂml 0 bubmorexa LIOK
https://m.edso0o.ru/8866ce80
paBHBIX (UTypax
16 Tpu npu3Haka paBeHCTBa bubnuorexa [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa bubnmnoreka [HOK
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

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




CBOIiCTBO MeIHaHbI

24 IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, bubamorexa LIOK
. . https://m.edsoo.ru/8866e9ec
IIPOBEIEHHON K TUIIOTEHY3€
CBOIiCTBO MeIHaHbI
25 MPSAMOYTOJIbHOTO TPEYTOJbHUKA,
IIPOBEJEHHON K TUIIOTEHY3€
26 PaBHOGeipeHHbBIE U Bu6mmoteka [JOK
PaBHOCTOPOHHUE TPEYTOABHUKU 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
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edsoo.ru/8866e26¢
30 HepasenctBa B reomerpuu
31 HepaseHnctBa B reomMerpuu bubmmorexa LIOK
https://m.edso00.ru/8866e3a2
32 HepaseHnctBa B reomMerpuu
33 HepasenctBa B reometrpuu
34 [IpssMOyTONBbHBIN TPEYTOJIBHUK C bubmuorexa [IOK
yriaom B 30° https://m.edsoo.ru/8866eb22
35 IIpsAMOYTONIBHBIN TPEYTOJIBHUK C
yriaoMm B 30°
36 KonTponbhas pabota no teme bubmuorexa [JOK
"TpeyronbHUKH" https://m.edsoo.ru/8866ecbc
37 [TapannenpHble MpsMbIE, UX bu6muoteka [JOK
CBOMCTBA https://m.edsoo.ru/8866ef64
38 [TaTeiit noctynar EBkiuna




39

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbBIE MPH NTEPECEUCHUN
MapajieNIbHBIX MPSMBIX CEKYIEH

bub6nmoreka [IOK
https://m.edsoo.ru/8866f086

40

Hakpect nexanue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTIIHI,
00pa3oBaHHBIE MPH ITEPECEUCHUN
MapajIeIbHBIX MPSMBIX CEKYIIEH

41

Hakpecr nexarue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIbBI,
oOpa3oBaHHbIE IIPU MTEPECEUEHUH
MapaJuIeIbHBIX MPSMBIX CEKYIIEeH

42

Haxkpecr nexaniue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
o0Opa3oBaHHbIE IIPU MTEPECEUEHUH
MapajuIeIbHBIX MPSMBIX CEKYIIEeH

43

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHUE YTJIbI,
00pa30BaHHbIE NIPH NIEPECEUEHUN
MapajuIeNbHbIX IPSIMBIX CEKYIIeH

bubnunorexa LIOK
https://m.edsoo.ru/8866f3b0

44

HpI/I3HaK mapallICJIbHOCTH IPAMBIX

Yepe3 paBeHCTBO PACCTOSHUMN OT
TOYEK OJIHOU MPSAMOM 10 BTOPOH
NpAMOi1




[Ipu3Hak napayenbHOCTH MPSMBIX
Yyepe3 paBEHCTBO PACCTOSHUM OT

45 TOYEK OJIHOW MPSAMOM 10 BTOPOH
npsMoit
46 CymMma yriioB TpeyrojibHUKa bubamorexa LIOK
https://m.eds00.ru/8866f630
47 CymMma yriioB TpeyrojibHUKa bubmmorexa LIOK
https://m.edsoo.ru/8866f8ba
48 Bueminue yrisl TpeyrojabHHAKa bubmorexa LIOK
https://m.edsoo.ru/8866faSe
49 Baeminue yriel TpeyrojabHHAKa
KonTponbnas pabota no teme
50 "[TapamienbHble IpsIMbIE, CyMMa bubmorexa HOK
" https://m.edso00.ru/8866febe
YTJIOB TPEYTOJIbHUKA
51 OKpy>XHOCTb, XOpJIbl U TUAMETP, X bubmuorexa [IOK
CBOMCTBA https://m.edsoo.ru/88670800
52 KacarenbHast K OKpyKHOCTH bubamorexa LOK
https://m.edsoo.ru/88670e9a
53 OKpy>XHOCTb, BIIHCAHHAS B yTOJI
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJ
55 [Tonsatne o I'MT, npumeHenue B bubmuoreka [JOK
3aJ1a4ax https://m.edsoo.ru/8867013¢
56 [Tonstue o 'MT, mpumeHeHue B bubnunorexa LIOK
3agadax https://m.edsoo.ru/88670508
buccekTtpuca u cepeuHHbII
57 MEePIEHIUKYISIP Kak
F€OMETPUUYECKHE MECTA TOUYEK
58 OKpy>XHOCTb, ONTUCAHHAsL OKOJIO bubmmoreka [JOK




TPEYroJbHUKA https://m.eds00.ru/88670a62
59 OKpy>XHOCTb, ONTUCAHHASL OKOJIO |
TpPEyroJbHUKA
OKpy’KHOCTb, BIIUCAHHAS B bubmuoreka [JOK
60 1
TPEYTrOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy>XHOCTb, BIMCaHHAas B |
TPEYroJIbHUK
2 [Ipocreiimue 3a1aun Ha | Bbu6moreka [JOK
IIOCTPOEHUE https://m.edso0.ru/88671188
63 [Ipocreiimne 3axaun Ha | bubnuoreka [IOK
IIOCTPOECHUE https://m.edsoo.ru/886712d2
KonTponbhas pabota no teme
64 "OKpyKHOCTb U K 1 bubmmorexa [JOK
by 26 " https://m.eds00.ru/88671462
['eomeTpuueckne nocTpoeHMs
[ToBTOpEeHNe U 06001IeHNE 3HAHUI
65 OCHOBIfHX MOHATUI II-/]IIMCTO OB 1 bubmorexa HOK
A https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bu6mmoreka IIOK
14 1
06 TOrOBasl KOKTPOIIbHAA padoTa https://m.edsoo.ru/886716ec
[ToBTOpeHue u 0000IIeHNE 3HAHMI
67 OCHOBHBIX IOHATHUI U METOI0B 1
Kypca 7 Kiacca
[ToBTOpeHue u 0000IIeHNE 3HAHMI
68 OCHOBHBIX TOHSATHI U METOA0B 1 bubmorexa [IOK
A https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypcbl
[Tapannenorpamm, ero Nnpu3HaKu U | Bbu6mmoteka [JOK
CBOWCTBA https://m.edsoo.ru/88671af2
[Tapanmnenorpamm, ero npu3Haku U | Bu6mmoteka [JOK
CBOICTBA https://m.edsoo.ru/88671cal
[Tapannenorpamm, €ero Npu3HaKu u | bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671cal
YacTHble cydad napaiieaorpaMMoB
bu6 OK
(IpsAMOYTOJIBHUK, pOMO, KBaJparT), UX 1 nomorexa L
. https://m.edso0o.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTtHble cayyau napauienorpaMMoB BuG OK
(IpsAMOYTOJIBHUK, POMO, KBaJIpaT), UX 1 nommoreka I
. https://m.edsoo.ru/8867120
MIPU3HAKU U CBOMCTBA
YacTtHble cayyau napauienorpaMMoB
b K
(IpsAMOYTOJILHUK, POMO, KBaJIpaT), UX 1 nomorexa O
. https://m.edsoo.ru/8867209¢
MIPU3HAKU U CBOMCTBA
Tpamers 1 bubmuoreka [{OK
patiel https:/m.edsoo.ru/88672358
PaBHOOOKas U IpsIMOYTOJIbHAS 1 bubmuorexa [IOK
Tpareuuu https://m.eds00.ru/8867252¢
PaBHOOOKAs M IPSMOYTOTBHAS | bu6muoreka [IOK

Tpaneuuu

https://m.edso00.ru/88672858




bubnmoreka [IOK

1 M
0 CTOM YABOCHHA MEHHAHDL hitps:/m.eds00.ru/38672b14
11 LenTpanibHas cuMmMeTpus bubmmorexa [IOK
P P hitps:/m.eds00.ru/38672b14
12 KonrponsHas pabora o teme bubnuoreka [JOK
"YeTbIpEXyroJpHUKN" https://m.edsoo.ru/88672c9a
13 Teopema darneca u Teopema o bubnnorexa [JOK
MIPOIIOPLIMOHAIBHBIX OTPE3Kax https://m.edsoo.ru/8867337a
14 CpenHssa TUHUS TPEYTroJdbHUKA Bubmiorexa OK
pea eyt https://m.edso00.ru/88672e0c
15 Cpenss TUHUS TPEYTroJabHUKA Bubmiorexa OK
peA Theyr https://m.edsoo.ru/88672f38
16 Tpamneuus, €€ cpequsist TUHA Bubmiorexa OK
patienus, pea https://m.eds00.ru/88672358
17 Tpanemnus, e€ cpeauss JINHUS Bubmiorexa IIOK
DATIETHA, e Cpei hitps://m.eds00.ru/38673064
18 IIporoprnoHanbHLBIE OTPEIKH bubmorexa HOK
poropt P hitps://m.eds00.ru/88673794
19 IIpomopuonanbHbBIE OTPE3KU bubmmorexa OK
potopH p https://m.eds0o.ru/88673794
but6mmorekxa [IOK
2
0 Hentp macc B Tpeyroibuiie https://m.edsoo.ru/886738fc
bubnunorexa LIOK
21 I1
OZI0GHKIC TPEYTOTILHHKH https://m.edsoo.ru/88673a78
” Tpu npuznaka nogodus bubmuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae
3 Tpu npuszHaka mogoOus bu6muoreka [JOK

TPEYroJIbHUKOB

https://m.edsoo.ru/88673d52




Tpu npusnaka nogoOus

bub6nmoreka [IOK

24 TPEYTrOJIbHUKOB https://m.edsoo.ru/8867400e
)5 Tpu npuznaka nogodus
TPEYrOJIbHUKOB
26 [Tpumenenne nogo0us PH PeIICHUH
[IPaKTUYECKUX 3aa4
7 KontposbHas paboTa 1o teme bubanorexa [JOK
"I[lonoOHbIE TPEYroJbHUKH" https://m.edsoo.ru/8867445a
)3 CaoiicTBa miomaaen bubnnorexa [IOK
TreOMETPUUYECKUX PUTYD https://m.edsoo.ru/886745fe
79 @opMyIIbl IS IUIOLIAN bubnuorexa [IOK
TPEyrojbHUKA, NapajuieorpaMma https://m.eds00.ru/88674860
30 @opMyIbl 118 IIOLIAAN bubnuoreka [IOK
TPEYTroJbHUKA, NapajuieIorpaMmMa https://m.edsoo.ru/88674a22
31 @opMyibl I IUIOLIAAN bubmmnoreka HOK
TpEyroJbHUKA, [TapajuieIorpaMma https://m.edsoo.ru/88674a22
1 DopmyIbl A1 10N bubmuoreka [IOK
TpPEyrojbHUKA, NapajuieaorpaMma https://m.eds00.ru/88675288
3 Dopmyisl AJ1s Ioan bubmuoreka [IOK
TPEYroJIbHUKA, NapajuieIorpaMma https://m.edsoo.ru/8867542¢
34 Brruncnenune miomanaeil CioKHBIX but6mmorekxa [IOK
¢buryp https://m.edsoo0.ru/88674e78
35 [Tnomanu ¢uryp Ha KiIeT4aroit bubmuorexa [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau moxoOHBIX GUryp
37 [Tnomanu mogoOHBIX puryp
18 3ajaud ¢ IpaKTUYECKUM bubnmoreka [JOK

CoZIepKaHUEM

https://m.edso00.ru/88675558




39 3a7a4u ¢ TPaKTUYECKUM bubnmnoreka HOK
COJIepKaHUuEM https://m.eds00.ru/88675684
40 Pemenue 3amay ¢ moMOIIBEI0 METOIA bubnunorexa LIOK
BCIIOMOTATEJILHON ILIOMIAIU https://m.edsoo.ru/88674f90
41 KonrponsHas pabora o Teme bubnuoreka [JOK
"ITnomans" https://m.eds00.1u/8867579¢
4 Teopema ITudaropa u eé bubanorexa [JOK
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 IIudaropa u eé
MIPUMEHEHHE
Omnpenenenyne TPUrOHOMETPUUECKUX
KLU OCTPOro yria
47 l('il);’:MoyFOHBHI())FO TzI;YFOJ'IBHI/IKa, brbmmorexa [TOK
https://m.edso0.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOLICHUS
B MIPSIMOYTOJILHOM TPEYT OJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmnoreka [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO
51 KontponbHas paboTa mo teme bubnuoteka [JOK




"Teopema [Tudaropa n navyana

https://m.edsoo.ru/8a1407e8

TPUTOHOMETpUH"
5 Bnucannblie U LEeHTpaIbHBIE YIJIbI, bubmmoreka [JOK
YIoJl MeXy KacaTeIbHOU U XOPA0U https://m.edsoo.ru/8a1415b2
53 Bnucannbie ¥ IEHTpaJIbHBIE YTJIbI, bubnmnoreka HOK
YIoJI MEXKIY KacaTeJIbHOW U XOPAOU https://m.edsoo.ru/8a141940
54 Bniucannsie U IEeHTpaIbHbIE YIJIbI, bubanorexa [JOK
YIoJI MEXKIY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8al41b34
55 YTIiael MEXAY XOPAAMU U CEKYILIUMU
56 VYTIibl MEXAY XOp/IaMU U CEKYILIUMU
Bnucannble v onrcaHHbIe
R bubnuorexa [IOK
57 YeThIPEXYTOJNbHUKH, UX MPU3HAKH U
. https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucanusie u onucanHbie
58 YETBIPEXYTOJIbHUKHU, UX NPU3HAKU U bubmorexa HOK
PIPEXyT X TP https://m.edsoo.ru/8al416d4
CBOMCTBa
Bnucanusie u onucanHbie
59 YeTHIPEX YTOJIBHUKH, UX PU3HAKU U bubmorexa HOK
PIPEXYT > X IP https://m.edsoo.ru/Sal416d4
CBOMCTBa
[IpumeHeHne CBOMCTB BIUCAHHBIX U
60 OIMMCAHHBIX YeTHIPEXYTOJLHUKOB TIPH
pEIIeHNU TEOMETPUIECKUX 3a1a9
[IpumeHeHne CBOMCTB BIUCAHHBIX U
61 OIMMHMCAHHBIX YETHIPEXYTOMLHUKOB TIPH
pelIeHNU TEOMETPUYECKUX 3a1au
& B3anMHoe pacmnonokeHue 1Byx but6mmorekxa [IOK
OKPYKHOCTEH, 0011I1e KacaTeIbHbIE https://m.edsoo.ru/8al1410a8
63 Kacanue okpyxHocTei bubnuoteka [JOK




https://m.edsoo.ru/8al410a8

KontponbHas padota mo teme "Yriasl

bub6nmoreka [IOK

4 .B 1
6 & ORPYIRHOCTH. BIHCATHEE 1 " https://m.edsoo.ru/8al141c88
OMHMCAHHBIC YETHIPEXYrOJIbHUKU
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
65 METOZIOB KypCOB 7 U 8 Ki1accoB 1 Bubmiorexa IIOK
A P ” ’ https://m.edsoo.ru/8al41ddc
0000111eHNE 3HAHUNA
[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
66 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmuorexa IOK
A P . ’ https://m.edsoo.ru/8al4lefe
000011eHNE 3HAHUNA
bubnunoreka LIOK
67 J4! 3] 1
TOroBad KOHTpOJIpHA pabota https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
68 METOJOB KypcoB 7 U 8 KIIaCCOB 1 Bubmaorexa IIOK
#10B KYP . ’ https://m.edsoo.ru/8a1420ac
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KUIIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
| Onpenenenne TPUroHOMETPUUECKUX | bubnnorexa [JOK
¢ynkuuit yrioos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 ®opMyIibl IPUBEACHUS 1
3 T 1 bu6mmoreka [IOK
COpeMa KOCHIYCOB https://m.edsoo.ru/8al4336¢
4 Teopema KOCHYCOB 1
5 T | bu6mmoreka [IOK
COpEMa ROCHIYCOB https://m.edsoo.ru/8al42d5e
6 T | bu6mmoreka [IOK
copema CHHycoB https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
Haxoxaenue e CTOpoH U bubnuotexa [JOK
9 1
BEJIMYUH YITIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 P | bu6mmorexa [IOK
CHICHHIE TPEYTONBHIKOB https://m.edsoo.ru/8al42ac0
11 P | bu6mmorexa [IOK
CHICHHIE TPEYTONBHIKOB https://m.edsoo.ru/8al42ac0
12 P | bu6mmorexa [IOK
CHICHUE TPEYTOILHIKOB https://m.edsoo.ru/8al142ac0
bubnuoreka [IOK
13 Pemenue TpeyroabHUKOB 1 nommorexa 11

https://m.edsoo.ru/8al142ac0




[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
bubmuorexa [JOK
17 [Tonsatue o nmpeobpazoBaHuU MOAOOUS hitps//m.edsoo.ru/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 bubnnorexka [JOK
OTPE3KOB CEKYILUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
71 XOpI, TEOpEMa O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 mpou3BEACHUN OTPEZKOB
2 XOp/[, TEOpEMA O MPOU3BEACHUN bubnnorexka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
7 [IprMeHeHre TeopeM B pelIeHUH bubnuoreka [IOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 [IpumeneHne TeopeM B pELIEHUN bubnnorexa HOK

TCOMCTPHUYCCKUX 3aaayd

https://m.edsoo.ru/8a1443fc




[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"
Omnpenenenyue BEKTOPOB.
27 DuU3NYECKUN U TEOMETPUUYECKUI bubmorexa LHOK
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 CroxeHue ¥ BbIUNTaHUE BEKTOPOB,
YMHO>KEHHE BEKTOPa Ha YKCIIO
31 Pa3znoxeHnne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopnunatel BekTopa
pA P https://m.edsoo.ru/8al44fbe
CkasipHO€ IPOU3BEICHIE BEKTOPOB,
33 €ro m II?IMeHeIIjI)I/Ie JI1 HAXOX, eHI/IIZI bubmmorexa [TOK
P A a1 https://m.edsoo.ru/8al14539c¢
JUTFH 1 YTJIOB
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,
34 ero 1 EIMCHCII;I/IC VIS Haxom,ueHI/IIjI bubnnorexa LIOK
p https://m.edsoo.ru/8a14550e
JUTH U YTJIOB
Pemenue 3a1au ¢ moMoIbLI0 bu6mmorexa [IOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3amay ¢ HOMOIIBIO bu6mmoreka [IOK




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 TOUYEK Ha
IJIOCKOCTH
40 VYpaBHeHue npsMon bubmorexa LHOK
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 NpU PELICHUN
44 F€OMETPUYECKUX 3a/1a4,
MPaKTUYECKHUX 3a/1a4
Meroa koopAUHAT OpU PELIEHUN
45 F€OMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
Meroa KoOpAUHAT NPH PELICHUH
46 reOMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
KonTponbhas pabota no teme
47 " JlekapTOBbI KOOPAUHATHI HA bubmmorexa [OK
" https://m.edsoo.ru/8al46e0e
MIJIOCKOCTH
43 [IpaBuIBHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda




bu6mmoreka [IOK

B i e https://m.edsoo.ru/8a1472¢8
bubmumoreka [IOK
50 e e https://m.edsogru/83147140
51 JlnnHa nyru OKpy>KHOCTH
bubnnoreka [HOK
52 Panuanas mepa yria https://m.edsogru/8a147140
53 [Tmomane kpyra, cekTopa, CerMeHTa bubmorexa HOK
https://m.edsoo.ru/8a147426
54 [Tmomane kpyra, cekTopa, CerMeHTa bubmorexa [JOK
https://m.edsoo.ru/8a147750
55 [Tmomane kpyra, cekTopa, CerMeHTa bubmorera [JOK
https://m.edsoo.ru/8a147750
56 [lonsiTHE O IBMKEHUH TUIOCKOCTH bubmorexa HOK
https://m.edsoo.ru/8a147c82
57 [TapajienapHbIi IEPEHOC, TIOBOPOT bubmmorexa [OK
https://m.edsoo.ru/8al47f16
58 [TapayienapHbIi IEPEHOC, TIOBOPOT bubmmorexa [TOK
https://m.edsoo.ru/8al47f16
59 ITapajutenpHbIi IEPEHOC, TOBOPOT
60 [TapannenbHBIN TEPpEHOC, TOBOPOT
61 [Ipumenenne qBUKEHUN TPU bubmuoreka [IOK
pelIeHnu 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponspHas pabora o Temam
62 "ITpaBHIIbHBIE MHOTOYTOJIBHUKH.
OkpyxHOCTb. [Br>keHus miockoctu"
63 [ToBTOpeHme, 0600IIEHNE, bubnnoreka [HOK

cucrtemaTusanus 3Hanuil. amepenue

https://m.edsoo.ru/8a148524




64

65

66

F€OMETPUUECKUX BEIUYHUH.
TpeyronpHuKH

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

[ToBTOpenue, 06001ICHNE,
cUCTEMAaTU3aIUs 3HAHWN.
OKpYXHOCTb U KPYT.
['eomeTprUyeCcKUE TOCTPOCHHUS. Y TJIbI
B OKPY)KHOCTH

[ToBTOpenue, 06001ICHNE,
cucTeMaru3anus 3HaHui. Broucanubie
U OMTUCAHHBIC 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
[TPOT'PAMME

68







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHUA
pe3yJabTara
6 I'eomerpus
Pacnio3HaBaTh M3y4yeHHblE TeOMETpUYECKHE (PUTYpBI, ONpPEeNATh UX
B3aMMHOE DACIOJIOXKEHHE, H300pakaTh TEOMETPUYECKHE (UTYPHI,
6.1 BBINOJIHATh YEPTEKU IO YCIOBHUIO 3a7aud. V3MepsTh JuHelHble U
YTJIOBBIC BEJTMUMHBL. PemaTh 3aauu Ha BBIYMCICHHUE UIMH OTPE3KOB U
BEJIMYUH YIJIOB
Jenatb rpy0Oyr0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH MPEJIMETOB B
6.2 peambHON JKU3HH, pa3MEpOB MNPUPOIHBIX OO0BEKTOB. Paznmuarh
pa3Mephl ITUX 0OBEKTOB 110 MOPSIKY BETUUUHBI
6.3 CTpouTh 4epTexu K reOMETPUUECKUM 3aa4am
[Tonp30BaThcs MPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIOIb30BAThH
6.4 MIPU3HAKH U CBOICTBA PABHOOEPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUN
3aja4
65 [IpoBomuTh  JNOTMYECKHE  pACcCY)KICHHS C  HCIOJIb30BAaHHEM
. TreOMETPUUECKUX TEOPEM
ITonp3oBatbes HpU3HAKaMHU paBeHCTBa IPSMOYTOJIbHBIX
6.6 TPEYrOJIbHUKOB, CBONCTBOM MEIHaHbl, NPOBEAEHHOW K THUIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUECKUX 3a/1a4
OmnpenensaTh NapajieNbHOCTh HPSMBIX C MOMOILIBIO YIJIOB, KOTOpBIE
. o0pa3zyeTr ¢ HUMHU cekymias. OnpenensTs mapaiebHOCTh MPSMBIX C
' MIOMOIIIbI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MpsAMOW O TOUEK
JIPYrou MpsMon
6.8 Pemats 3a1aun Ha kiieTyaroil Oymare
6.9 [IpoBOMUTH BHIUMCIIEHUS] W HAXOJWTHh YHCIOBBIE M OyKBEHHBIC

3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aJavdaX C HCIIOJIb30BAHUCM




CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYIOJbHUKOB, CBOMCTB YIJIOB,
0o0pa30oBaHHBIX MPU [EPECEUECHUU JIBYX MapaJJICIbHBIX MPSIMBIX

CeKyllel. PemaTe npakTuyeckue 3a1aud Ha HaXOK/JICHHUE YIII0B

BHaI[GTb INOHATHUCM TCOMETPHUICCKOI0O MECTa TOYCK. YMeTh

6.10 onpeAensaTh OWUCCEeKTPUCY YIJia M CEpPEelUHHBIM NEpIeHIUKYIAp K
OTpE3KY KaK F€OMETPUUECKHE MECTA TOUEK
@opMyIHpOBaTh OMNPEIACICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
6.11 JMaMeTpa OKPYKHOCTH, TIOJIb30BaThCs MX CBOHMCTBaAaMHU. YMETh
MIPUMEHATH 3T CBOMCTBA MPU PEILICHUU 3a/1a4
Biiagers nOHATHEM ONMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH,
ymeTb HaxoauTh e€ 1eHtp. [lomb3oBarbest (akTamMu O TOM, 4YTO
6.12 OMICCEKTPHUCHI YIIIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, M O
TOM, YTO CEpeIWHHBbIE MEePIEHIANKYISAPHl K CTOPOHAM TPEYTrOoJbHHKA
MEPECEKAIOTCA B OJTHOM TOUKE
Bnagerp moHSATHEM KacaTeIbHOW K OKPYXHOCTH, TOJIb30BaThCS
6.13 TEOPEMOW O TMEPHEeHIUKYISIPHOCTA KacaTelIbHOM MW paaumyca,
MPOBEIEHHOTO K TOUYKE KACaHHs
6.14 [Tonb3oBaTbcs MPOCTEHIIMMU T€OMETPUYECKUMHU HEpPABEHCTBAMH,
' MMOHUMATh UX MPAKTUYCCKUN CMBICIT
6.15 [IpoBOANTH OCHOBHBIE TI'€OMETPUYECKHE IOCTPOCHHUS C IOMOIIbIO
' LUPKYIS U JIMHEHKH
8 KIIACC
Kon o
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUsA
pe3yJabTara
6 I'eomerpus
61 Pacrio3naBaTh OCHOBHBIE BUBI UYETHIPEXYTOIBHUKOB, MX AJIEMEHTHI,
' MOJIb30BAaThCS X CBOMCTBAMU MPU PEIICHUU T€OMETPUIECKUX 3314
. [IpuMeHsITh CBOWCTBA TOYKHM TMEPECEUEHUS MEIHUaH TPEYTrOoJIbHHUKA
' (TIeHTpa Macc) B pelIeHU  3a1a4
63 Brnagers mnoHsTHEM CcpedHEW JHMHMM TPEYrojlbHUKA W Tparmeluu,

MIPUMEHATh WX CBOMCTBA MPHU PEIICHUM TIE€OMETPHUYECKUX 3a/]ad.




6.4

ITons3oBatbest Teopemont Paneca U TEOPEMON O IMPONOPLUUOHAIBHBIX

OTpE3Kax, MPUMCEHATE UX IJIA PCIICHUSA NPAKTHYCCKUX 3aJa4

[IpumeHsATh NOpU3HAKK MOJOOUST TPEYrOJIbHUKOB B  PEIICHUU

TCOMCTPHUYICCKUX 3aaa4d

6.5

6.6

6.7

6.8

[Tonws3oBatbes Teopemoit [ludaropa st pemieHus reoMeTpHUecKuX 1
IIpakTU4ecKuX 3amad. CTpouTh MaTEMAaTHYECKyK0 MOJCIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO CJIaThb qepTén( U HAaXOAUuThb

COOTBETCTBYIOIIHE JJIMHBI

Bnagers noHATHSAMM CHUHYCa, KOCHHYCa W TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TPEyroyibHUKA. 1l0yIb30BaThCA 3THUMH NOHATHIMHU

JI pCHICHUA IMTPAKTUYCCKUX 3a/lav

Bbruucnare (pa3nuyHbIMM  crioco0amMu) IUIOINAAb TPEYrojbHHKA U
IUTOIIAM MHOTOYTOJBHBIX (uryp (Hodb3ysach, TA€ HEOOXOAMMO,
KaJbKyIITOpoM). IIpUMEHATh MONy4YeHHbIE YMEHUS B IPAKTHUECKHUX

3aJadax

Bitagers NOHATUAMY BIMCAHHOI'O U LICHTPAJIBHOIO yIjla, UCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIJIaX, yIJIax MEXAy XOpAaMu (CEeKyIIUMHU) U
yrie MeXIy KacaTelbHOW M XOPIOM NpPH PELIEHHMH NeOMETPHUYECKHX

3aaa4

6.9

6.10

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

BJ'IaIleTI) IIOHATUEM OIIMCAaHHOI'O '-IeTI)IpéXYFOHI)HI/IKa, IPUMCHSAITH
CBOMCTBA OIMCAaHHOTO IleT]’:»I]f)éXYl"O.]'H)HI/IKEl IIpU pCHICHUH 3a1a4

HpI/IMeHHTB MOJIYYCHHBIC 3HaHHUA Ha  IPAKTHUKEC —  CTPOUTH
MaAaTEeMaTHUYCCKUE MOJACIN TJId 3aaad peanLHoﬁ KN3HHU W IIPOBOJUTH
COOTBCTCTBYHOIIUEC  BBIUUCICHUA C HNPUMCHCHUCM HO)IO6I/I$I )51

TPUTOHOMETPUH (IIOJIB3YSCH, IJIe HEOOX0AUMO, KAJIbKYISTOPOM)

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

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

NIOMOIIBIO PA3JIMYHBIC JSJIEMCHTBI MPAMOYI'OJIbBHOI'O TPCYTrOJIbHUKA




(«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 mnonstusmMu npeoOpazoBaHUS MOAOOHUS, COOTBETCTBEHHBIX
3JIeMEeHTOB MoA00HBIX ¢uryp. Ilomp3oBaThcsi cBOWCTBaMU MOAOOHS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
mono0HbIX Quryp. IIpuMeHATh CBOHCTBA TOMO0MS B MPAKTHYCCKHX
3aja4ax. YMeTb MPUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpY’KaroIlleM MUupe

[lonb30BaTbcs TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOpA, O

MMPOU3BCACHUN OTPEC3KOB CCKYIIUX, O KBaApaTe KacaTeJbHOMI

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, TIIOHUMAThb HUX FGOMeTpI/IIIGCKI/Iﬁ n
(I)I/I3I/I‘IGCKI/II7I CMBICJI, IIPUMCHAThL UX B PCHICHHUHN TI'COMCTPHUUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIAIpHOC TIPOU3BCACHUC BCKTOPOB

AJI1 HAXOKACHHWA NJIMH U YT'JIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTH, ITPUMCHATL €TI0 B

PEIICHUH T'€COMCTPUYCCKUX U IPAKTHYCCKUX 3a1av

Binagers NOHATUSAMHM  NPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTM M paJuaHHOW Mepwl yrIia,
YMEThb BBIYMCIATH ILIOMIAAbL Kpyra W ero yacred. IIpumensrts

IMOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3aaavdax

6.9

HaxomuTh ocu v IEHTPbl CUMMETPHUH (QUTYDP, TPUMEHSTh JIBUKEHUS

IIJIOCKOCTH B IPOCTENUIINX CITydasx

6.10

HpI/IMeH}ITB MOJIYYCHHBIC  3HAHUA Ha  IIPAKTHUKE — CTpOUTH
MaAaTEeMaTUYCCKUE MOJACIN IJId 3aaad peanBHoﬁ KHU3HHU W IIPOBOJUTH
COOTBECTCTBYIOIIME  BBIYUCICHUA C TNPHUMCHCHHEM 1'[0,21061/151 n

TPUTOHOMETPUYECKHX (YHKUUH (MONIB3YsCh, TI/I€ HEO0OXOIUMO,




KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 I'eomerpus
Hauansneie nonstus reomerpun. Touka, npsmas, OTpe30K, Jyd. Yrou. Buasl
6.1 yriioB. BeprukanbHbie W cMexHbIE yIUbl. buccekrpuca yria. Jlomanas,
MHOTOYyrojpHUK. [TapamienbHoCTh U NEPIEHIUKYIIPHOCTD IPSIMBIX
62 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.
' [Ipumepsl cHMMETPHUM B OKPYXKaIOLIEM MUPE
6.3 OCHOBHBIE IIOCTPOCHHS C IIOMOIIBIO LUPKYJIS U JMHEHKU. TpeyrosbHUK.
' BricoTa, Mmennana, OMcceKTprca, X CBOWCTBA
6.4 PaBHOOepeHHBIE W pPaBHOCTOPOHHUI  TpeyroibHUKU. HepaBeHcTBO
' TPEYroJbHUKA
6.5 CpoiicTBa M TpHU3HAKKM paBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3HaKu
' paBEHCTBA TPEYTOJbHUKOB
6.6 CBolicTBa 1 NPU3HAKK MapaJUIENbHBIX NPAMbIX. CyMMa yIiIOB TPEYTrOJIbHHKA.
' BHelHue yriel TpeyrojabHUKa
[IpssmoyronbHblil  TpeyroapHUK. CBOMCTBO MeIuaHbl MPSIMOYTOJbHOTO
6.7 TPEYrOJbHUKA, IPOBEAEHHOW K runoreHyse. [lpusHakum paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONbHBIN TPEYrOJIbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEpPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopemMa o OonbineM yrjie © OOJbIIe CTOpPOHE
TpeyroibHUKa. [lepnenauKymnsap u HakJIOHHAs
69 I'eomeTpruueckoe Mecto Touek. buccekTpuca yriaa UM CepeaUHHBIN
' MEPIEeHIUKYIIAP K OTPE3KY Kak FT€OMETPHYECKHE MECTa TOUEK
OKkpyXHOCTB W Kpyr, XOpJa MW JWaMeTp, HX CBoWcTBa. B3ammHoe
6.10 pacrlojoKEeHUE OKpY)KHOCTH U 1npsmor. KacarenbHas u cekymias K

OKPY>KHOCTH

6.11

Opr}KHOCTB, BIIMCAHHAsA B YTOJL. Bnucannas u omnmcanHas OKPY’KHOCTHU

TPEYroJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

6 I'eomerpus

6.1 YeteipéxyronpHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpssmoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA

63 Tpaneuus, paBHOOOKast Tpanenus, e€ cBoicTBa U npu3Haku. [IpsmMoyroiapHas
' Tpaneuus

64 Merton yaBoenusi menuansl. LlenTpanbHas cummerpus. Teopema PDaneca u
' TE€opeMa O IPONOPLUOHAIIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp macc TpeyronbHuKa

6.6 [MomobOue TpeyronpHUKOB, Kod(hdumuent momodus. [IpusHaku mnOHOOHS
' TPEeYroiabHUKOB. [I[puMeHeHre mogo0us Mpy pelIeHUH MPAKTUIECKUX 331a4

6.7 @opmynbl AN IUIOMIAAU TPEYrolbHUKA, MapajjienorpamMmma, pomba W
' Tpaneuuu

63 CpoiicTBa muomaneit reomerpuyeckux (uryp. OTHoOIIEHHE TUIOIIAAeH
' moTI00HBIX GUTyp

69 Brruncnenue miomanei TpeyroJlbHMKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
' Oymare

6.10 Teopema IIudaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHuu
' MPaKTUYECKUX 3aja4

CuHyc, KOCHHYC, TaHT€HC OCTpPOrO yIjia MPSMOYTOJbHOTO TPEYTrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. |pUTOHOMETPUYECKUE
¢yskuu yrios B 30°, 45° u 60°

6.12 BrnucanHble M IEHTpalbHbBIE YIJIBI, Yrojl MeEXAy KacaTeJbHOM U XOpAoH.
' VYTIIbl MEXAY XOPAaMHU U CEKYIIUMU

6.13 BnucanHublie 1 OnMCaHHBIE YETBIPEXYTOIBHUKHI

6.14 B3anmHoOe pacnonokeHue IByX OKpyx)HocTei. Kacanue OKpyX HOCTEH.

OOmre kacaTenbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKECTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronpHuKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PeuieHue
6.2 MPAKTUYECKUX 33/7ad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nomodus. [Togodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o npousBeAEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB
' CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
Bexrop, mmHa  (MOIyNlb) — BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MIPOTUBOMNOJIOKHO HANpaBlIEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BEKTopamu. PaznokeHue BekTopa 1o AByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkansipHOe MPOU3BEIACHHE BEKTOPOB, MPUMEHEHUE IS
' HaXO0XJACHUS JUIMH U YIJIOB
JlexapToBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATAaX, MepeceueHrne OKPYKHOCTeH U MpsIMBbIX. MeToa KOOpAUHAT U €ro
IIPUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIUMCICHHUE JUIMH AyT
' OKPY>KHOCTEMN
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
6.11 JIBUKEHHsI TUIOCKOCTHM M BHYTPEHHHE CHUMMETpUHM (uryp (3j1eMeHTapHbIe

npencrasienus). [Tapamiensuslii nepenoc. [ToBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

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

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepalny HaJl MHOXECTBAMU, YMEHHUE OIEepUPOBATH MOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh UX MPU PELICHUH
3aJ1a4; YMEHHUE UCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, NIPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPEAEICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeNIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH INPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATypaJIbHBIX YHCEJ, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHUCIAa, OOBIKHOBEHHAs ApOoOb M
JecsTUYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATb U
YHOOPSIIOYMBATh YWCA, TMPEACTABISTH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JENaTh MNPUKUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPAacdy€Thl MO (Qopmylam,
MpeoOpa3oBaHus IENbIX, JAPOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMHM, Pa3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaTOB U

KBaZpaTa CyMMBbI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE U KBAJApPATHBIC YpPAaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJIE NPU PELIECHUHU 33]1a4 U3 IPYruxX MpeaMeETOB
U TPAKTUYECKUX 33Ja4; YMEHUE HCIIOJIb30BaTh KOOPAUHATHYIO
NpSMYI0O ¥ KOOPIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl peleHuit

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, rpaduk QYHKIMU, HYIN
byHKIIH, IPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCEHBIIEEC 3HAYCHUS
byHKIHMH; yMeHHe OIIEpUPOBATH HOHATHSAMHU: npsimast
MPONOPIMOHAIBHOCTh, JTHHEWHAs (YHKIUS, KBaJApaTuyHas (HyHKIIHS,
oOpaTHasi TPOMOPIHMOHANIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl peIleHHs 3a1ad U3 APYTux
y4eOHBIX TIPEJAMETOB W pEAJbHOW JKM3HM;, YMEHHE BBIPAXXaTh

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

Ymenue OIIepUPOBAThH HOHATHAMMU: [0CJIe10BATENbHOCTb,
apudmernueckass M TE€OMETpUYEcCKass  IMPOTPecCUr;  yMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/a4, B TOM 4YHCIE 3a1ad U3 JPYTUx

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IEHy TOBAapOB M CTOMMOCTh
TOKYIIOK W yCIIYT, HAJIOTH, 3aJ1a4¥ U3 00JIACTU YIPABJICHUS JIMYHBIMHU U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUsA, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHUIO  3aJ/1ayH,
WCCIIeIOBATh TMOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh NOHATUAMU: (UTYpA, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJbHBI TPEYroibHUK,

MEaHaHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYr'OJIbHUKA, I-ICTI:IpéX}/l"O.]'H:HI/II(,




napajjiesnorpaMM, pomMO, TNPSMOYTOJbHUK, KBajJpaT, Tpameuus;
OKPY’KHOCTb, KpYT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJauyd, B TOM YHCIIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXO)KJIECHUE I€OMETPUYECKHX BEIMYMH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUTyp U (pakToB

10

YMeHue OomnepupoBaTh IOHATUAMHU: PABEHCTBO (HUIyp, PaBEHCTBO
TPEYrOJIbHUKOB; IMAPALUIEIbHOCTh M NEPHEHAUKYISAPHOCTh MPSIMBIX,
yrojl MEXAY HpsIMbIMH, MEPHEHIUKYJAp, HAKIOHHAsA, IPOEKLUs,
nonobue ¢puryp, NoJoOHbBIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM W NPAMOH; YMEHUE paclo3HaBaTh PABEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieaIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaoIlleM MUpe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPacCTOSHUE, Yroj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OpMyabl TNepuMeTpa U IIIOLIaIU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO IApaUICIENUIe1a; YMEHUE INPUMEHATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPECYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMEeTpUUYECKHE COOTHOLICHUS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSIHUM, IUTOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIypsl W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOIIbIO YepTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB [0 TEKCTOBOMY WJIH

CHUMBOJIbHOMY OIIMCAHUTO

13

14

VYMmenue OICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucremMa
KOOPAUHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BAThb BCKTOPbBI U KOOPAWHATHI AJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJad4, B TOM 4YHCIIC H3 JPYIrux y‘-Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
quarpaMMbl,  TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIEE 3HAYCHHS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJIEKaTh, HMHTEPIPETUPOBaTbH U  IMPeoOpa3OBHIBATH




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIaXx M Ha JgUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJIICHUH; yMEHME paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B

OKpY’KaroIllleM MUupe

YMeHue omnepupoBaTh TMOHATHAMU: CIYYalHBIA OMBIT (CIydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYaWHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Imepedopa M C HCIOJIb30BAaHHEM
MpaBWjia YMHOXKEHHUS; YMEHHUE OIICHMBAThb BEPOATHOCTH peabHBIX
COOBITUH M SIBICHWUH, NMOHUMATh POJIb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHI B OKpYXAlOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSITHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON AJIs pPeUIeHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKHU B
HCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIPUMEPhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MEPUOINIECKHE POOH

13 Panmonaneupie uucia. ApudMeTHdecKHe OIepaluu C PaldoOHAIbHBIMU
' YyHUCllaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OINepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMU

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

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenb ¢ uenbiM nokaszaresieM. CTENEHb C pPALMOHAIBHBIM ITOKA3aTEJIEM.
. CBolicTBa CTENEHH

2.3 MHorounensl

2.4 Anrebpanueckast 1poOb

) s Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIICHH. HevictBus c
' apupMeTHUECKUMU KOPHSIMH HaTypalbHON CTEEHH
3 VYpaBHEHMS U HEPABEHCTBA

i1 Llenpile u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. ypaBHEHUU

1s Lenble u apoOHO-panmoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccund. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopaunaTe! Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
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 M3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* ['eomeTtpus, 7-9 knaccel/ Atanacsia JI.C., byryzos B.®., Kanomues C.b. u

npyrue, AxunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Marematuka. ['eomerpust : 7—9-e ki1acchl : 0a30BbI YPOBEHD : METOIMUECKOE
nocobue k M34 npeameTHoit muHun yaeOHUKOB 1o reometpun JI. C. AtanacsiHa,
B. ©.

byry3oga, C. b., Kanomuesa u np./ — 2-e usa., crep. — Mockaa :

[Ipocsemenne, 2023. — 48 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

https://sferum.ru/

https://lecta.rosuchebnik.ru/

https://lesson.edu.ru/

https://infourok.ru/

https://uchi.ru/teachers/lk

https://fg.resh.edu.ru
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