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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 pACIOJIOKEHUE, OMNUPAETCd Ha  JOTUYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [[€eHHOCTh M3y4YeHUsI T€OMETPUHA Ha YPOBHE OCHOBHOIO
o01ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JTIOKa3aTeJIbHbIE PACCYKECHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JOKa3bIBATh
VCTUHHBIE YTBEPXKICHUS W CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYAaThb CBOWCTBA OT IIPU3HAKOB,
dbopMyIMpoBaTh OOpATHBIE YTBEPKIACHUSI.

Btopoil 1nenpr0 HM3ydeHUsT TE€OMETPUM SIBIIETCSA HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKHX 3ajad,
BCTpEUAIOIUXCSd B peajbHOW ku3HU. OOydaromwuiicss JOKEH Hay4duThCs
OIpPEETUTh FEOMETPUUECKYIO0 (UTYpY, ONUCATh CIOBAMU JAHHBIA YEPTEXK WIH
PUCYHOK, HAalTH IUIOIIA/b 3€MEJILHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITHHY
ONTOBOJIOKOHHOTO Kabelisi win TpeOyemble pa3Mepbl rapaxa sl aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIMUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUHU.
[Tpu pemieHuu 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiicss y4uTCs CTPOUTH
MaTE€MaTUYeCKHE MOJEIM PEANbHBIX JKU3HEHHBIX CUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATh aJIEKBaTHOCTh IMOJYYEHHOTO PE3yJIbTaTa.

KpaiiHe BaXHO NOJYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMU YUYEOHBIMH
peIMEeTaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYEHHBIX YMEHHH B (pu3uke u
TEXHUKE. OTH CBsi3W Haubojee SApKO BHAHBI B Temax «Bektopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIE DPa3fIeiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl u UX CBOWCTBa», «M3mepeHue
IF€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBl KOOpPAMHATBl Ha  IJIOCKOCTHY,
«BekTopbl», «/[BrmkeHus miaockoctuy, «lIpeodpazoBanus 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 Henelno), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

HavanbHble MOHATHA TeoMeTpuH. Touka, npsiMasi, OTPE30K, JIyd. YToi. Buael
yrioB. BeprukanbHble M cMexHbIE yIUbl. buccekrpuca yria. Jlomanas,
MHOTI'OYyroJibHUK. [IapannenbHOCTh U EPIEHINKYIIAPHOCTD NPSMBIX.

CumMmerpuunbsie  ¢urypel. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETpPHH.
[Ipumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOCHHUS C IMOMOIIBIO LIUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricora, Menuana, OuccekTpuca, ux CBOMCTBA.

PaBHOOeApEeHHBII M  PAaBHOCTOPOHHHUWA  TpeyrojbHuUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHukKa. llpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBOICTBA U IPU3HAKU NApaJUIEIbHBIX MPAMBIX. CyMMa yIiIOB TPEYrOJIbHUKA.
BuentHue yriel TpeyroyJbHUKA.

[IpssmMoyrosibHbIN  TpeyroibHUK. CBOWCTBO MEAMAHBI NPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONBHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbLIEH CTOPOHE TPEYroJbHHUKA.
[lepnenaAUKYIISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccexkrpuca yria W CEpeOUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W KpYyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
PacCIIOJIOKEHUE OKPYKHOCTH M npsiMoi. KacarenbHass M ceKylas K OKPYKHOCTH.
OkpyXHOCTb, BIIMCaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH

TPEYTrOJIbHUKA.
8 KIIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero nmpusHaku U cBoucTBa. HacTHbie
cllydad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TEOpEMA O IPOIOPLUOHAIBHBIX OTPE3KaAX.

CpenHue TMHAM TPEyroJIbHUKA U Tparnenuuu. LIeHTp macce TpeyronbHuKa.

[Togobue TpeyroJbHUKOB, Kod(pdunueHT momoous. Ilpusznaku mogoOus
TpeyrojabHUKOB. [IpumeHeHne mogoous Mpu pelieHnH MPaKTHIECKUX 3a/1ad.



CpoiicTBa miomaaei reomerpudeckux ¢uryp. P@opmynbl A IUIOLIAAM
TpPEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeH
oA0OHBIX (UTYP.

Brruncnenne miuomaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penreHUH
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MpsIMOYTOJIbHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpUTOHOMETpHYECKUE (DYHKITUU
yriaoB B 30, 45 u 60°.

BrnucaHHble M IEHTpalbHBIE YTIIIbl, YrOJd MEXKIY KacaTEIbHOW M XOPIOW.
Yrael  Mexay XopgaMd M CeKyllMMH. BrnucaHHble W ONUCaHHBIE
YeThIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHne AByX OKpykHocrel. Kacanue
OKpy>kHOCTeH. OOI1IMe KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIBI TPUBEACHHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTHyeckHxX 3aJad C HCIOJIB30BAHUEM TEOPEMBI KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [1ogo0ue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O TPOU3BENCHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEACHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPaTEe KACaTEIbHOM.

Bektop, anuHa  (MOAyNlb)  BEKTOpa, COHANpaBICHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOXKHO  HAMpaBJCHHbIE  BEKTOPBl, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJA BEKTOpaMu. Pa3nokeHue BEKTOpa MO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtsel BekTopa. CKalIIpHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS IJIMH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEH M MPSIMbIX. MEeTOJl KOOPAUHAT U €ro
IPUMEHEHUE.

IIpaBuwiibHBIE MHOTOYTOJNBHMKU. JlnmmHa okpyxHOCTH. I'panmycHas w
paaviaHHas Mepa yria, BBIYMCIEHHE JUIMH Iyr OKpyxHocTei. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (aremMeHTapHbIe
npenacrasienus). [lapamnensasiil nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yIOTCS:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSLIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U peau3allii ero
npaB, TMpPEJICTABICHUEM O MAaTEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOILEAYP TPa)KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTMBHOE y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHDKEHUM BCEHM JKU3HU NJIs yCHEIIHOW TpodeccruoHalbHON
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHMM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOILMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUJIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAlMEe B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MPUPOBI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HaykKH Kak cQepbl YelloBeueCKOMn
JEATEeIIbBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PA3BUTHUS ITUBWIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKH M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBIAJECHHUEM NPOCTEUIIMMU HABBIKAMU HCCIIEIOBATEIILCKON
JeATEIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOrO  oOpa3a JKW3HH  (3J0pOBOE  IHTAHHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, pErysapHas ¢uznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA TPUMEHEHUE MATEMAaTUUECKUX 3HAHWM JJIsl PEIIEHUs 33/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAIOIIeH Ccpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHAKIIMMCSH YCJOBHAM COLMAJBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHN JEATECIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, OPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCaJIbHbIE Y4eOHbIe 1eiCTBUA

ba3zoBble ornueckue aAeicTBu:

e BBIABIIITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMH, (POpMYyIHpPOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTAaHABIMBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyu, OCHOBaHUA Ui OOOOIICHWS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPEOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISBJISITh ~ MAaTEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OPOTUBOpEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSAX U YTBEPKACHUIX,
npejiaraTe KpUTEPUH JJIs BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JenaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3bupath 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECIIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALMIO, MPHUBOJIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BbIOHMpaTh CMOCOO pemlieHuss y4eOHOM 3amayn (CpaBHUBATh HECKOJIBKO
BapMAHTOB pELICHUs, BBIOMpAaTh HauboJee MOAXOMAUIMM C yd€ToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK HCCIEAOBATENIbCKUNA MHCTPYMEHT IO3HAHUA,
dopMynupoBaTh BOMNPOCHI, (PUKCUPYIOLIUME IPOTUBOPEUHUE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIENOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEeMaTHYECKOTr0 00OBbEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY cO00ii;
CaMOCTOSITENILHO (hOPMYIHPOBaTh 0O0OIEHUS U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHMS, HCCIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOJKHOE pa3BUTUE MPOLECCA, a TaKXKE BBIIBUIaTh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl pEIIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATHU3UPOBATH U UHTEPIPETHUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BbIOMpaTh GOpMy TMpeACcTaBiICHUS HHPOPMAUU UM HIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXEeMaMH, JuarpaMmamu, HWHOM Trpapukod U HUX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(OpPMAIMK MO KPUTEPHSAM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (pOpMy.HI/IpOBaTB CYXXKACHHUS B COOTBCTCTBUU C YCIOBUAMU
H nejisiMmu 06H_I€HI/I$[, SACHO, TOYHO, I'PaMOTHO BbIPpaKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY pPELICHMS
3aJ1a4l, KOMMEHTUPOBATh MOJYyUYEHHBIN PE3YJIbTaT;

B X0Jie 00CYXJIeHUs 3a]]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo6JieMbl, pelaeMoil 3aJauun, BhICKa3bIBaTh UI€U, HAICIEHHBIC 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, JKCIEPUMEHTA,
MCCJIEIOBAHHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATHh (POPMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEN ayAuTOpUH;

NOHMMATh U UCIOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIyaJIbHOM
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IIAHUPOBATH OPTraHHU3ALUIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0CyXIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh pabOThI
U KOOPIMHHMpPOBAaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJITOPUTM peIIeHUs 3adauu (WU ero
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcca U pe3yJibTaTa
peleHns MaTeMaTHIeCKOM 3a1auu;

IPEABUAETH TPYAHOCTHU, KOTOPBIE MOI'YT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU [OCTABICHHOM L€ U
YCIOBUSIM, OOBSCHATh NMPUYHMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOydYarolMiiCsi TMOJYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHUE (UTypbl, ONpenensTh UuX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaTb TIEOMETpUYECKHe (UTYpBI, BBINOIHATH
YEpTEXKU MO YCIOBUIO 3aaadd. M3MepsATh JMHEHWHBIE W YIJIOBBIE BEIUYUHBI.
Pemrats 3a1a4n Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

Jlenates rpyOyl0 OILIGHKY JIMHEHHBIX W YIJIOBBIX BEJIIMYMH MPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O0OBEKTOB M0 MOPSJIKY BETUUHHBI.

CTpouTh 4yepTeXKHU K TEOMETPUUECKUM 3a/1a9aM.

[lonp30BaThCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JIOTMYECKUE PACCYKICHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I€OMETPUYECKUX 3aay.

Omnpenensts napajijiebHOCTb MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJIbHOCTh IPSAMBIX C ITOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIUKUCICHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
YyIJIOB B TEOMETPUYECKMX 3aJadax C MCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIENBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKICHUE YIJIOB.

Bianerp NOHATHEM TE€OMETPUYECKOIO MeECTa TOYEK. YMETh OIPEIeIsATh
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIISP K OTPE3KY KaK F€OMETpUUYECKUE
MeCTa TOYEK.

@OopMyIUpPOBATh OMNPEAECIEHU OKPYKHOCTH M Kpyra, XOpJbl U OUaMeTpa
OKPYKHOCTH, TIOJIb30BaThCSI KX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peleHnuy 3aaad.

Biianerp MOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonbp3oBaTbesd (QakraMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYTOJbHHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIVWHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

Biianers noHATHEM KacaTelbHOW K OKPYXKHOCTH, ITOJIB30BAaTHCS TEOPEMOU O
MEPIIEHINKYJIAPHOCTH KAacaTeJIbHOU U paguyca, IPOBEAEHHOTO K TOYKE KACaHHUS.



[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMH HEPABEHCTBAMH, TOHUMATH
UX TIPAKTUYECKUN CMBICIL.

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

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU NPH PELIEHUH T€OMETPUUECKUX 3aa4.

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

Branetp moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA M Tpaneluuy, NPUMEHSATh
UX CBOWCTBA IIPpU PELICHWH T€OMETPUYECKHX 3anad. Ilosb3oBaTecs TEOopeMoi
dasieca U TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PEIICHUS
MPaKTUYECKUX 3a]a4.

[TpuMeHsTh NpU3HAKK 000U TPEYTOJbHUKOB B PELICHUH T'€OMETPUUYECKUX
3a1ay.

[Tonb3oBatbes Teopemoil [ludaropa ans pelieHuss T€OMETPUUYECKUX U
npakThyeckux 3agad. CTpoOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTHUYECKHX
3aJlayax, CaMOCTOSITENIBHO J€NIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brmagets DOHATHMSAMM CHHYyCa, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYToibHUKA. 110J1630BaThCS 3TUMH MOHATHUAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYTOJNBHBIX  (GuUryp (monb3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHSATh MOyYeHHBbIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Brnagete NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIia, MCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, YIiiaxX MEXAy XOpJIaMu (CEeKYIIMMH) U yIie MEXIY
KacaTeIbHOM U XOPAOU MPH PEIIEHUH F'€OMETPUYECKUX 3a1a4.

BianeTe moHATHEM ONMCAHHOIO YETHIPEXYTOJBHUKA, IPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUH 3a]a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJIeNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TpPUMEHEHUEM TMOA00US W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

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

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMU OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOIIBIO Pa3JIMYHBbIE 3JIEMEHTHI MPAMOYTOJIBLHOTO TPEYTroJbHUKA («pelleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTMHBI
Y YIJIBI JIJ1s1 HETAOIMYHBIX 3HAYEHUH.

[Tonb30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JIJII HAXOXKJIECHHUSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKHUMHU
BEJIMYMHAMMU.

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

Bnagerp moHsATHSMH  npeoOpa3oBaHMs — MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJ00HBIX (uryp. [lonp3oBaThCs CBOMCTBAMHU MOA00MS POU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAXOAWUTh YIJIBI y THOJOOHBIX (uryp.
[TpumeHsTh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7avax. YMEThb MPHUBOJIUTH
IpUMEPBI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCA TEOpEMAMU O MPOU3BENCHUH OTPE3KOB XOPJ, O IPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, IMOHUMAaTh MX T'€OMETPUUECKUA U (HU3HUECKUN
CMBICJI, NPUMEHATh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMeHsTh CKaJIApHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSTh €ro B
pELIEHUU T€OMETPUUECKUX U ITPAKTUYECKHUX 3a/1a4.

Biagetes NMOHATHSAMHM NPABUIBHOIO MHOTOYI'OJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBL YT OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH IUIOLIA/b
Kpyra u ero yacteil. [[puMeHsTh NoJy4eHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (UTYp, TPUMEHSTh JBHIKECHHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJEIIU JIJIS 3a/1a4 peaibHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NPUMEHEHHEM MOJ00Ms M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Ipocreiimme reoMmerpudeckre GUrypsl u
1 Hf cBoiicTBa. M3me epHI/Ie reOMS; I/I}‘IlpeCKI/IX 14 bubmorexa LHOK
' P P https://m.edsoo.ru/7f415e2¢
BEJIMYUH
bu6mmoreka [IOK
2 Tpeyrombhu 22 ! https://m.edsoo.ru/7f415¢2¢
3 [TapamtensHble IpsiMBIE, CyMMa YIJI0B 14 1 bubnnorexa [HOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢2¢
4 OxkpyxHOCTb U KpyT. ['eomMeTpuueckue 14 | bubnnoreka [JOK
IIOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
. bubmuorexa [JOK
5 [ToBTOpeHue, 06001IeHNE 3HAHUI 4 1 hitps-//m.cdsoo.ru/7f415e2e
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
! HeTbpexyromb i 12 ! https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 15 1 bubnrorexa LIOK
poropn P - 11OA https://m.edsoo.ru/7f417¢18
TPEYroJbHUKU
ITnomane. HaxoxaeHue miomanen
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 14 1 bubmmorexa LOK
peyr T P https://m.edsoo.ru/7f417¢18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Hauana 10 | bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417¢e18
Vsl B OKpyKHOCTU. Briicannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKPYKXHOCTEN
bubmuorexa [JOK
11 7 4 1
6 oBTOpeiie, obobumerne sanil 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
pecypcsbl
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
bubnuoreka [{OK
B 12 1
CHTOPH https://m.edsoo.ru/7f41al2c
JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. [[THA
05 HOCTH | TUIO y': b Kpyra 8 8 bubmmorexa [TOK
Pyx m HU pyra. https://m.edsoo.ru/7f41a12¢
Brruncnenue momiaaeit
JIBUKEHUS MITOCKOCTH 6 bubmmorexa [TOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 5 bu6nmorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KUIIACC

Kox
NPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

I'eomerpus

Pacrio3naBaTh M3ydeHHbBIE TeoMeTpudeckue (UTrypbl, ONMPEAeNsiTh UX
B3aMIMHOE pACIIOJIOKCHHE, H300pakaTb TeOMETpHUYECKHUe (UTYPHI,
BBIIIOJIHATh YEPTEKU MO YCIOBUIO 3a1aud. M3mepsarb JUHEHHBIE U
YTJIOBBIE BEIMYMHBL. PemaTe 3ajauu Ha BBIYMCICHHUE JUIMH OTPE3KOB U
BEJINYUH YTJIOB

Jenate rpyOyI0 OLEHKY JIMHEHHBIX M YTJIOBBIX BEIWYHH MPEAMETOB B
peIbHOM JKWU3HU, pa3MEpoB TNPHUPOIHBIX OOBEKTOB. Pasznmuvarh
pa3Mepsl AITHX 00BEKTOB MO MOPSAIKY BETUUHHBI

CTpouTh 4epTexu K reOMETPUUECKUM 3aa4am

[Tonp30BaTbCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIIOJIb30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPHU PEIICHUN

3aaa4

6.5

6.6

6.7

HpOBO}II/ITB JJOTHYCCKUC PacCyXICHUA C HUCITIOJIB30BaAHHEM

TCOMCTPHUICCKUX TCOPEM

ITonb3oBatbes [IPU3HAKaMU paBeHCTBa IPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEJMAaHbI, NMPOBEAEHHON K THIIOTEHY3€

OpsAMOYT'OJIBHOTO TPCYTOJIbHHUKA, B pCHICHUHU I'COMCTPUICCKUX 3a/1a1

OmnpenensTh napauieTbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
oOpasyer ¢ HUMHU cekymias. OnpenensTe napaieIbHOCTh MPSIMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUI OT TOYEK OJHOM MPSIMON O TOYEK

JIPYrou MpsMon

6.8

Pemiate 3a1aun Ha kieryaToil Oymare

6.9

[IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHCIOBBIE M OYKBEHHBIE
3HAQUYEHMsS YIJOB B TEOMETPUYECKMX 33JadaX C HCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYrOJIBHUKOB M MHOI'OYIOJIBHUKOB, CBOMCTB YIJIOB,
o0pa30oBaHHBIX MPU [EPECEUECHUU JBYX MapaJlJICNIbHBIX MPSIMBIX

ceKymeﬁ. Pemrate MPAaKTUYCCKUC 3a/1a41 Ha HAXOKACHUC YI'JIOB




6.10

Brnagers moOHATHEM TEOMETPUUECKOTO MeECTa TO4YeK. YMETh
onpeAesnsiTh OUCCEeKTPUCY YIJla M CEpPEelUHHBIM NEepIeHIUKYIAp K

OTPE3KY KaK T€OMETPHUUYECKHUE MECTa TOUEK

6.11

@opMyIMpOBaTh ONPEICIICHUS OKPY)KHOCTH M Kpyra, XOpAsl H
IMaMeTpa OKPYXHOCTH, IIOJb30BAThCA MX CBOMCTBaMHU. YMETb

IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUH 3a/1a4

6.12

Biiagers NOHATHEM ONMCAHHOW OKOJIO TPEYIrOJbHHUKA OKPYKHOCTH,
yMeTb HaxoauTb €€ ueHTp. Ilomb3oBaThCcsi (hakTamMuM O TOM, 4YTO
OMCCEKTPUCHI YTTIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJHON TOUYKE, U O
TOM, YTO CEPEIUHHBbIE MEPHEHIUKYJAPBl K CTOPOHAM TPEYTrOJIbHHMKA

MEPECEKAIOTCA B OJTHOM TOUKE

6.13

BJIaI[CTB MMOHATHEM KacaTelIbHOH K OKPY)XHOCTH, II0JIb30BAaTbCA
TeopeMoﬁ 0 IMCPICHAUKYIAPHOCTHU KacaTelIbHOM | paauyca,

HpOBCI{éHHOFO K TOYKC KaCaHHUA

6.14

ITonp3oBathes HpOCT@ﬁHIHMH rCOMCTPUUCCKUMU HCPABCHCTBAMMU,

IIOHUMAaTh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

HpOBOIII/ITI) OCHOBHBIC TCOMCTPUYCCKHUEC IOCTPOCHHUA C IIOMOLIbBIO

UPKYJId 1 JIMHENKH

8 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

6

6.1

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

I'eomerpus

Pacno3HaBaTh OCHOBHBIE BHBI IIEET]Z:II)éXerJ'H:;HI/IKOB, HUX 3JICMCHTHI,

MOJIL30BAThECS MX CBOMCTBAMH IpU pCHICHUN T'COMETPUUCCKHUX 3a1a4d

6.2

HpI/IMeHHTB CBOIMCTBA TOYKH nepeceucHuss MEAnaH TpPCYyroJbHHUKa

(eHTpa Macc) B pelIeHUH 3a1a4

6.3

6.4

Bragers noHsTHMEM CpeaHEH JIMHMM TPEYroJIbHUKAa MW Tpaleluu,
NPUMEHITh HX CBOMCTBAa MpPH PEIIEHUM TIE€OMETPUUYECKHX 3ajad.
[Tons30Batbcst Teopemont Paneca U TEOPEMON O MPONMOPLUUOHAIBHBIX

OTpEC3Kax, MPUMCHATH UX IJIA PCHICHUS NPAKTUICCKUX 3a/1av

[IpuMeHsATH TNpHU3HAKU TOAO0OMS  TPEYrOJbHUKOB B  pEIICHUH

TCOMCTPHUICCKUX 3aaa4d

6.5

[Tonb3oBatbes Teopemoit [Iudaropa ayig pemieHns reoMeTpUuecKux 1




pakTU4eckux 3anad. CTpouTh MaTEMAaTHYECKyK0 MOJEIb B
MIPAaKTUYECKUX 3aa4aX, CaMOCTOATENbHO ACNIaTh YEPTEX U HAXOAUTh

COOTBCTCTBYIOIIHEC JJIMHBI

6.6

Bnagers moHsATHAMU CHHYCa, KOCHMHYCAa M TaHI'CHCAa OCTpPOTO YyrIja
IpsAMOYI'OJIBHOTO TPECYIroOJIbHHKA. Ilonp30BaThCs 3THUMH TOHATHSIMU

IJId pCHICHUS IMPAKTUYCCKUX 3aaa4d

6.7

6.8

Boruncnate (pa3auuHbIMM crioco0amMu) IUIOIAAb TPEYroJdbHUKA U
IUIOIIAX MHOTOYTOJIBHBIX (uryp (mosib3ysack, IrAe HEOO0XO0IMMO,
KaJIbKYIATOpoM). IIpUMEHATh MONy4YeHHbIE YMEHUS B IPAKTHUECKHUX

3aJadax

Bitagers nOHATUAMY BIMCAHHOI'O M LICHTPAJIBHOIO yIjla, UCIIOIb30BaTh
TEOpPEMBl O BIIMCAHHBIX YIJIaX, yIJIax MEXAy XOpAaMu (CEeKyIUMHU) U
yrie MeXIy KacaTelbHOW M XOPAOHM NpPU PELIEHHMH NeOMETPHUYECKHX

3aaa4

6.9

Bnagets mnoHsTMEM ONHMCAHHOTO ‘IeTHpéXYFOJ’IBHI/IKa, IIPUMCHATDb

CBOMCTBA OIIMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4

6.10

[IpuMeHATH 1ONy4YeHHBIE 3HAHMS HA IIPaKTUKE —  CTPOUTH
MaTeMaTUYECKHEe MOJEIN Ui 3a]a4 peajlbHOW JKU3HH U IPOBOIUTH
COOTBETCTBYIOIIIME BBIYMCICHHS C TPUMEHEHHEM TOJ00MS U

TPUTOHOMCTPUHU (HOJ'IBSy}ICB, rac HCO6XOI[I/IMO, KaJIBKy.]'ISITOpOM)

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

6

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

I'eomerpus

6.1

6.2

6.3

3HaTh TPUTOHOMETPUYECKHE (PYHKIMHM OCTPHIX YIJIOB, HAXOAUTH C UX
IIOMOLIBIO PA3JIMYHBIE DIIEMEHTHl MPSIMOYTOJIBHOIO TpPEYTrOJIbHHUKA
(«pemieHne  TPAMOYTOJBHBIX — TPEYrojJbHUKOB»). Haxomute  (c

ITOMOIIBIO KaanynﬂTopa) JJIMHBI U YTJIbI JJIA HeTaOMYHBIX 3HAUYECHUH

ITonp30BaThCs (I)OpMYJ'IaMI/I IMPUBCACHUA u OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXKACCTBOM [JIsI HAXOXICHUA COOTHOIICHUM

MCKAY TPUTOHOMETPHUICCKUMHA BCIIMUNHAMHA

Hcnons3oBaTh TCOPEMbI CHHYCOB U KOCHUHYCOB IUId HAXOXKIACHUA




Pa3IUYHBIX JIEMEHTOB TPEYIOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IMPUMEHATH UX ITPU PCIICHUH IT'COMETPHUICCKUX 3ada4

6.4

Bnaners moHATHSMH TpeoOpa3oBaHUS MOJO0HMS, COOTBETCTBEHHBIX
3JeMeHTOB MoA00HbIX ¢uryp. Ilomp3oBaThcsi cBOWCTBaMU MOAOOHS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH AJIMHBI U HAXOAUTH YIJIBL Y
noo0HbIX Quryp. IlpuMeHsATH CBOMCTBa MOMOOMS B MPAKTHUECKUX
3ajadax. YMeThb MpPHUBOAWUTH MPHUMEPHl MOAOOHBIX ¢duryp B

OKpY’KaroIllleM MUupe

6.5

[Tonp30BaThcss TeOpeMaMH O TIPOU3BEACHUM OTPE3KOB XOpI, O

MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeIbHON

6.6

6.7

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FGOMeTpI/ILIeCKI/Iﬁ n
(1)I/I3I/I‘-IGCKI/H>'I CMBLICJI, IPUMCHATL UX B PCHICHUHU T'COMCTPHUYCCKUX U
(I)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMCHHTL CKAJIPHOC IMPOU3BCACHHUC BCKTOPOB

I HAXOKACHUS UINH U YTJIOB

ITons30BaThCA MCTOAOM KOOpJAMHAT Ha IIIOCKOCTHU, IPHUMCHATHL €ro B

PCUHICHUU I'COMCTPUYCCKUX U ITPAKTUYCCKUX 3aaY

6.8

6.9

6.10

BJIaILGTB IOHATUAMH IMPaBUJIBHOT'O MHOI'OYroJIibHHKa, JJINHBI
OKPY’KHOCTH, JIMHBI AYTH OKPYKHOCTU U paﬂHaHHOﬁ MCpPBI yTJIa,
YMCETb BBIMUCIIATH IUIOIMIAAb Kpyra HW €10 YacTeH. HpI/IMeHHTL

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

HaxoauTe ocu UM LEHTPBl CUMMETPUH (GUTYP, IPUMEHSTH JABUKECHUS

IJIOCKOCTH B IPOCTEUIINX CITydasx

[IpumeHsaTh TOMyYeHHBIE 3HAaHMS HA IPAKTUKE —  CTPOUTH
MaTeMaTUYECKHE MOJENN Ul 3aJad peajlbHOW JKU3HHU M NPOBOJIUTH
COOTBETCTBYIOILIME BBIYUCIEHHUS C [PUMEHEHHEM TNoao0us U
TPUTOHOMETPUUECKUX (QYHKIUN (TOJB3ysCh, TJ€ HEOOXOIUMO,

KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOepKAHUSA
6 I'eomerpus
Hauanbnsie nonsarus reomerpuu. Touka, npsmas, OTpe3oK, Jy4. Yrois. Buabl
6.1 yriaoB. BeprukanbHele ¥ CMexHbIE yIibl. buccekrpuca yria. JlomaHnas,
MHOI'OYTOJIbHUK. [lapanienbHOCTh U NEPIEHANKYIISIPHOCTD MTPSMBIX
62 Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHH.
' [Ipumepsl cHMMETPUH B OKPYXKAIOLIEM MUPE
63 OCHOBHbBIE TIOCTPOECHMSI C TIOMOIIBIO LUPKYJIS U JUHEHKU. TpeyroibHUK.
' Bricorta, Mmenuana, OuccekTpuca, UX CBOWCTBA
64 PaBHOoOenpeHHBIH W PaBHOCTOPOHHUIM  TpeyrosbHUKU. HepaBeHCTBO
' TpEyrojabHUKa
6.5 CpoiicTBa W TpU3HAKK PaBHOOEIPEHHOrO TpeyroibHuka. [lpusHaku
' paBEHCTBA TPEYTOJbHUKOB
6.6 CaolicTBa 1 NPU3HAKU MapaIeNbHbIX NpAMbIX. CyMMa YIJIOB TPEYTrOJIbHHKA.
' Bneminue yriibl TpeyrojibHUKa
[IpsmoyronbHblii  TpeyroapHuK. CBOMCTBO MeEIMaHbl MPSAMOYTOJBHOTO
6.7 TpPEeyrojibHHKa, MpOBEeAEHHOW K runoreHyse. [lpu3Haku paBeHCTBa
' MIPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpsIMOYTOJIBHBIN TPEYrOJIbHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEpPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, TeopemMa O OonblieM yrie u Oonbliell  CTOpoHE
TpeyroibHUKa. [lepneHauKysp 1 HaKJIOHHAs
6.9 I'eomerprueckoe MecTo TOYeK. buccekTpuca yria W CepeAVHHBINA
' NIEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK
OKkpyXHOCTB W Kpyr, XOpJa MW JWaMeTp, HX CBoWcTBa. B3ammuoe
6.10 pacrojoKEeHUE OKPY)KHOCTM M mnpsaAMoir. KacarenbHas M cekymas K
OKPYKHOCTH
611 OxkpyXHOCTb, BIUCaHHas B yroj. BmucaHHas M omucaHHas OKpPYXHOCTH

TPEyrojbHUKa




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOepKAHUSA
6 I'eomerpus
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroibHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA
63 Tpaneuus, paBHOOOKast Tpanenus, e€ cBoicTBa U Npu3Haku. [IpsmMoyroiapHas
' Tpanenus
o Merton yaBoenusi menuansl. LlenTpanbHas cummerpus. Teopema dDaneca u
' TEOpeMa O IPONOPLUOHAIIBHBIX OTPE3KaX
6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Momobue TpeyrompHUKOB, Kod(hdumuent moxodus. [IpusHaku mnOHOOHS
' TpeyroasbHUKOB. [IpuMeHeHne nogo0us Py pelieHNH IPAKTUIECKUX 3a/1a4
67 @opmynel AN TUIOMIAAM  TPEYrojbHHKA, TapajuiejorpamMmma, pomba H
' Tpaneuuu
6.3 CpoiictBa muomaneit reomerpuueckux ¢uryp. OTHomIeHHe TUIOIIAAEeH
' moT00HBIX GUTyp
6.9 Brruucnenue miomanei TpeyroJbHMKOB U MHOTOYT'OJIBHUKOB Ha KJIET4AaTOU
' Oymare
6.10 Teopema IIudaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHuu
. MPaKTUYECKUX 3aja4
CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIjia MNPSMOYTOJbHOTO TpPEYrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.  |pUTOHOMETPUYECKUE
¢bynkuu yrios B 30°, 45° u 60°
612 BrycaHHbIE M IIEHTpalbHBIE YIUIBI, Yrojl MEXAY KacaTeJbHOM U XOpAOH.
' VYTribl MeXAY XOpIaMU U CEKYLTUMU
6.13 BrnicanHble 1 onKMCaHHbIE YETHIPEXYTOJIBHUKHI
6.14 B3anmHOe pacnonoxkeHue IByX OKpyxHocTed. KacaHnme OKpyKHOCTEH.
. OO0mre kacaTenbHbIE K IBYM OKPYKHOCTSIM
9 KNIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
6 I'eomerpus
6.1 Cunyc, xocunyc, TaureHc yriaos ot 0 7o 180°. OcHOBHOE TPUTOHOMETPHUECKOE




TOXAeCTBO. POPMYIIbI IPUBEICHUS

Pemenne tpeyronpHuKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PelieHue

6.2 IIPAKTUYECKUX 3ala4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue momobus. [1omodme cOOTBETCTBEHHBIX AIIEMEHTOB
64 Teopema o mpousBeAEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEKYILUX, TEOpeMa O KBaJpaTe KacaTeJIbHOU
Bekrop,  mnmmHa  (MOXIynb) — BEKTOpa,  COHAIIPABICHHbIE  BEKTOPHI,
6.5 IIPOTUBOIIOJIOKHO  HAIpPaBJIEHHbIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJ BEKTOpamu. Pa3inokeHue BeKTopa 1o AByM
HEKOJUJIMHEApHbIM BEKTOpaM
6.6 Koopaunats! BexkTopa. CkajasipHOE NPOU3BEIACHUE BEKTOPOB, IPUMEHEHUE UL
' HAXO0XJACHUS JUIUH U YIJIOB
JlexapTOoBBl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHMS NPSIMOM M OKPYXHOCTH B
6.7 KOOpJMHATAaX, IEPECECUCHNE OKPY)KHOCTEW U IPSIMBIX. MeTo1 KOOpAUHAT U €ro
MIPUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlinHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIUMCICHUE JUINH AyT
' OKPY>KHOCTEN
6.10 [Inomane kpyra, CeKTOopa, CErMEHTa
611 JIBUKeHUsI TUIOCKOCTHM W BHYTPEHHHE CHUMMETpUH ¢(uryp (3seMeHTapHbIe

npencrasienus). [Tapamiensuslii nepenoc. [ToBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanusi Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, UK, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHE UCIOJIb30BaTh rpaduueckoe MpeacTaBleHne MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLECCOB U ABJICHUM, IPU PELICHUU 3a]a4

Hu3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPUIIAHHWA BBICKa3bIBaHUH

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIO, JEJIUMOCTb HATYpPAJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIb YHUCIAa, OOBIKHOBEHHAs ApOOb M
necsTUuHas apoOb, CTaHIAPTHBIN BUJ 4YHCIa, PAllMOHABHOE YHUCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUl KBaJpaTHBI KOpEHb;
YMEHUE BBINOIHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATb U
YHOOPSIIOYMBATh YMCA, TMPEACTABISATH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKpPYIJIATH YHUCIIA; YMEHHUE JENaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBarh MOHATUAMH: CTEIEHb C IEJIBbIM MOKa3aTeseM,
apupMeTUYECKU KBaJpPaTHBI KOPEHb, MHOTOWIEH, ajlreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENeHU
OOJIbIlIe €NWHMIIBI, YMEHHE BBIMOIHATH pacuy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, JAPOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPQXKECHHI C KOPHSAMH, Pa3I0KEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCI€ C UCHOIb30BaHUEM (OpMYyT pa3HOCTH KBaApaToB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMUA:. YUCIOBOC PABCHCTBO, YPABHCHHUC C

OIHOM HCpCMeHHOﬁ, YUCIOBOC HCPABCHCTBO, HCPABCHCTBO C




IIEPEMEHHOH; YMEHUE pellaTh JUHEHHBbIE U KBAJApPATHBIC YpPaBHEHUS,
JIpOOHO-pALlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEpPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPAaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAHMHATHYIO
OpSIMYI0 U KOOPAWHATHYIO IUIOCKOCTh JUIi HM300pakKeHUsS peUIeHUN

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: GYHKIHS, rpaduk GyHKIIUHN, HYIU
¢byHKIUY, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHusi, YyObIBaHUS, HauOOJIbIlIee W HaUMEHbIIee 3HAYCHUS
GbyHKINNT; YMEHHE OIIepUpPOBATH MTOHSATUSIMU: npsimMast
MPOINOPLIMOHAILHOCTD, JUHEHHAs (QyHKUMS, KBaapaTHuHas (QyHKIUS,
oOpaTHasi TPOMOPLUUOHANBHOCTh, Mapaboja, rumnepoona; yMmeHue
CTpouTh rpaduku GyHKIUN, UCTIOIB30BATh TPadUKH JIJIs ONIpEICTICHHS
CBOMCTB MPOILIECCOB U 3aBUCUMOCTEH, Ul pELIeHMs 3ajad U3 APYTrux
yu4eOHBIX TPEIMETOB U pealbHOM J>KU3HU; YMEHHE BBIPAXKATh

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenune OICprUpoOBaThH IIOHATUAMU: IIOCJIIEAOBATCIBHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHUue
WCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarb 3aaud pa3HbIX TUIIOB (B TOM 4YHCJIE€ HA MPOLEHTHI,
J0JAM W 4YacTH, JBWXKEHHE, paboTy, LeHy TOBapOB M CTOUMOCThb
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPAaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBI 110 YCIOBHUIO 3aJayd,
HCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE U OLEHUBATh MPaBAONOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUH TpPEYrOJbHUKH, IPSIMOYTOJIbHBIA TPEYrOJbHUK,
MeanaHa, OUCCEeKTpUca M BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,

napajjiesiorpaMM, pomMO, TNPSAMOYTOJbHUK, KBaJpaT, Tpamelus;




10

11

12

OKPY’KHOCTb, KPYI', KaCaTCJibHasA; 3HAKOMCTBO C MPOCTPAHCTBCHHBIMU
q)HpraMI/I; YMCHHUE pellaTh 3aJadd, B TOM YHCIIC H3 HOBCC,HHCBHOﬁ
JKM3HH, Ha HaXO0XJICHUC TI'COMCTPUYCCKUX BCIWYWH C NPUMCHCHUCM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapaluIeIbHOCTh M IMEPHEHAUKYISIPHOCTb IPSAMBIX,
yroa MeXAy MpsSMbIMH, IEPIECHIUKYISAP, HAKIOHHAs, IPOEKIUs,
nonobue ¢puryp, noJo0HbIe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHUE DPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napaieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyZKaromeM MHUpe

YMeHue onepupoBaTh IOHATHUAMHU: JUIMHA, PAacCTOSIHUE, YIroj
(BeqIMUMHA yIja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpYXKarOIIEeM
MHUpE; YMEHHE NpUMEHATh (OpMyaBl TEpUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapaJuleJieNUIe1a; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUTOHOMETPHYECKHE COOTHOLICHHUS VIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

YMmenue wu3o0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C IOMOLIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  onepupoBarb  IMOHATHSAMH:  IPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHNUE BEKTOPA HA YHUCIIO, CKAISIPHOE IIPOU3BEACHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPBI U KOOPAMHATHI JJI MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UYHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U peATbHOMN )KU3HU

14

YMeHune omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYroOBbIE
auarpamMmbl,  TaOmUIBl, cpeaHee  apudMeTHdyeckoe, MeAHaHa,
HauOoJblllee W HaMMEHbIee 3HAUCHHS, pa3Max YHCIOBOro Habopa;
YMEHHE  W3BIEKaTh, WHTEPIPETUPOBATH M  IPEeoOpPa3OBHIBATh

nH(pOpMalMI0, MPEACTABIEHHYIO B TaliMIax M Ha JAuarpamMmax,




OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU pEAlbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaThb M3MEHYMBBIC BEJIUYMHBI B

OKPYKaIOIIeM MUPE

15

YMeHue omnepupoBaTh TMOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), JJEMEHTApHOE€ COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXHBIMH DJIEMEHTAPHBIMU COOBITHSIMH; YMEHHE pEIIaTh
3a/ladyd METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXEHHUS; YMEHHE OIICHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTHYECKU TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

16

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEpPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTHAEIbHBIE  BBIIAIOIIMECS  PE3YJIbTaThl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, HPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




HEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1
1.1

Ypcna v BEIUMCIICHUS

HaTypaJ'IBHI)IC " 1eJIbIC Yuclia. HpI/IBHaKI/I JCIINMOCTH LICJIbIX YHUCEII

OObIKHOBEHHBIE W JECATHYHBIE JApOOM, TPOLEHTH, OECKOHEYHbIE

12 MepUOANYECKHEe Ipodu

3 Panmonanshbie unciaa. ApudMeTHdecKue orepanud C panroOHATBHBIMU
' YuCIaMu

14 JeiicTBuTenpHbIe unciaa. ApuMeTHYecKue onepanuu ¢ JACUCTBUTEIHHBIMU
' YUCIaMHU

s [TpubnmkEHHBIC BBIYMCICHUS, TPAaBHJIA OKPYIJICHHS, NMPUKUIKA M OIEHKA
' pe3yJibTaTa BEIYMCIEHUN

2 AnrebpandecKkue BbIpaKCHUS

2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ 1enbiM nokaszateneM. CTeneHb ¢ palMOHAJIBHBIM I1OKa3aTelieM.
' CBoiicTBa CTeNIEHU

2.3 MHoro4IeHbI

24 Anrebpanueckast 1poOb

5 s Apudpmernueckuii  KOpeHb  HaTypajdbHOW  cremeHu.  JledictBus ¢
. apu(pMeTHYEeCKUMHU KOPHAMHU HATypaJIbHON CTETIEHU

3 VYpaBHEHUsI U HEPABEHCTBA

31 Lensle n npoOGHO-panioHaibHble ypaBHEHHsS. CHCTEMBI M COBOKYIHOCTHU
' YpaBHEHUU

35 Lenble U apoOHO-panmoHanbHbIe HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTHU
' HEPaBEHCTB

33 Pemrenre TekcToBBIX 3a71a4

4 Yucnosle NOCIET0BATENBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

4.2 Apudmerndeckass U TeoMmeTpuyeckas mporpeccun. Dopmyna CIOXKHBIX




IIPOLICHTOB

5 OyHKIUU
Oyuknmsi, crnocoOsl 3amanus GyHkinuu. [padux  dyakmuu. OO6macTh
omnpeieNieHuss W MHOXeCTBO 3HaueHud ¢yHkuuu. Hynmu ¢yHknum.
5.1. [IpomMeXyTKH 3HAKOIOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKITHH.
Makcumymbl W MUHUMYMBI (yHKiuu. Haubonpimiee u HauMeHbIee
3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE
6 Koopaunats! Ha IPsIMO U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gurypsl U UX CBOICTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabHuKu
7.4 OKpy»KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKrux BEIMYHH
7.6 BexTops! Ha T10CcKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padbr




YUYEBHO-METOJUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBS3ATEJBHBIE YYEGHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Maremaruka. ['eomerpusi: 7 - 9-¢ kiacchl: 0a30BbIl YPOBEHb: YUCOHUK; 14-¢
u3aanue, nepepadborannoe, 7-9 kmacce/ Aranacsa JI.C., byryzos B.®., KagomiieB
C.b. u np., Aknmoneproe obmiectBo «M3marensctBo «IIpocBemienne»
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Meroandeckoe nmocooue «Martemaruka. ['eomerpusi. 7-9 knaccel. ba3oBblii
YPOBEHbB)» MPEeIHA3HAUEHO ISl YUUTEJeH, KOTOphIE MIPENOJal0T TeOMETpHUIo B 7—9
kiaccax no yue6Huky JI. C. Aranacsza, B. ®@. byry3osa, C. b. Kagomiesa u ap.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
«"eometpusi», 7-9 knaccel, Atanacsia JI.C., byry3zos B.®., Kagomies C.b.,
Ilozusax O.1"., KOnuna U.1.
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-
b6e76faffe3d/?interface=pupil class[]=49 class[]=50 class[]=51 subject[]=16
«"eomeTpusi», 8 Kiacc, TOMOJIHUTENbHBIE TTIaBbl K yueOHuKy AtanacsH JI.C.,
byry3oB B.®. u np.
http://school-collection.edu.ru/catalog/rubr/7ae3b7e4-0a01-01b2-01d4-
8209d17a43ff/?interface=pupil class[]=49 class[]=50 class[]=51 subject[]=16
«"eomeTpusi», 9 Kacc, TOMOJIHUTENbHBIE TJIaBbl K yueOHuKy Atanacsa JI.C.,
byry3oB B.®. u np.
http://school-collection.edu.ru/catalog/rubr/62d934c0-2a69-41ae-9bf2-

fcOlccffo8d5/?interface=pupil class[]=49 class[]=50 class[]=51 subject[]=16
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