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INOACHUTEJBHASA 3AIIMCKA

['eomeTpusi Kak OJWH M3 OCHOBHBIX Pa3/I€JIOB IIKOJbHOW MAaTEMATHKH, UMEIONIUN CBOEH
1eNbl0  00ECeYnTh HU3yueHHE CBOWCTB M pa3MepoB (UTyp, MX OTHOUIGHHH M B3aWMHOE
paclojIOKEHUE, ONUpacTCd Ha JIOTUYECKYI0, JO0KA3aTeIbHYH JHMHHIO. [lEHHOCTh u3ydeHHs
reOMETPHH Ha YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUS 3aKJIIOYAeTCs B TOM, YTO OOydarommics
YUYUTCA DPOBOAMTH JOKA3aTECJIBHBIE PACCYXKICHMs, CTPOUTH JIOTUYECKHE YMO3AKIIOYCHMS,
JI0Ka3blBaTb HCTUHHBIE YTBEP)KIEHUS M CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, ITPOBOAMTH
paccyKIeHHs «OT MPOTHUBHOIO», OTJIMYaTh CBOWCTBA OT IMPHU3HAKOB, (hOPMYJIHPOBATH OOpaTHbIE
YTBEPKICHMUSL.

BTopoli nenpl0 M3y4eHHs T€OMETPHUH SIBISIETCS HCIIOJIB30BAHME €€ KaK MHCTPYMEHTA IIPH
pELIEHNN KaK MaTeMaTU4eCKUX, TaK U MPAKTUYECKHUX 3a]a4, BCTPEUAIOLUIUXCS B pPEAIbHON KU3HMU.
OOyuaromuiics JOJKEH HAayYUThCS ONPENEIUTh IE€OMETPUYECKYH (GUrypy, ONHMCaTh CIOBAMU
JaHHBIM 4epT&X WM PUCYHOK, HAaUTH IUIOIIA/b 36MEJIbHOIO y4acTKa, pacCuuTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO KabOens Wi TpeOyeMmble pa3Mepbl rapaxa s aBTOMOOWIsL. OToMy
COOTBETCTBYET BTOpAas, BBIUMCIMTEIbHAS JIMHUSA B U3ydeHUH reoMeTpuu. Ilpu pemenun 3anau
IIPAKTUYECKOTO XapakTepa OOYyYaroIMMCS YYHUTCS CTPOMTh MAaTEMaTHUYECKHUE MOJEIM pPealbHbIX
KU3HEHHBIX CHUTyallud, NpPOBOJUTH BBIUMCIECHHUS M OLEHUBATh aJE€KBaTHOCTb IIOJYyYEHHOTO
pesyJbTara.

KpaitHe BaxHO MOTYEPKMBATH CBSI3U TEOMETPUM C APYTUMH YYEOHBIMH TNpEAMETaMH,
MOTHBHPOBATh UCIOJIb30BaTh ONPEIEICHUS FEOMETPUUECKUX (GUTYDP U MOHATHH, JEMOHCTPUPOBATh
IPUMEHEHHE MOJYYCHHbIX YMEHUH B (PU3UKE U TEXHUKE. DTH CBSI3U HanOoJee SpKO BUIHBI B TEMaxX
«Bekrope», «TpuroHomerpuyeckue CcOOTHOWIEHUs», «Merong koopauHaty u  «Teopema
[Tudaropay.

VYuebHblll kKypc «l'eoMeTpus» BKIIOYAET CIEIYIOIIUME OCHOBHBIE pa3leNbl COAEP KAHUSA:
«["eomerpuueckue GUrypsl ¥ UX CBOHCTBa», «/I3MepeHne reoMeTpu4ecKux BeTHInH, «/lekapToBbI
KOOPJAMHATBI HA INIOCKOCTHY, «BeKTOpbI», «JIBHKEHMs III0CKOCTNY, «IIpeobpazoBaHus mogo0us».

Ha uzyuenue yueGHoOro Kypca «I'eomerpus» orBoautcst 204 yaca: B 7 kiacce — 68 gacoB (2
yaca B Hemeno), B 8§ kiacce — 68 gacoB (2 waca B Hemenio), B 9 kimacce — 68 gacoB (2 4daca B
HEJIETTIO).

COJEPKXAHUE OBYYEHUA

7 KJIACC

HavanbHble moHsATHUS TeoMmeTpuu. Touka, mpsiMas, OTPE3OK, Jyd. YToj. Buael yrios.
Bepruxkansable 1 cMexHBIE yribl. buccekrpuca yria. Jlomanas, MHOroyroiasHuk. IlapamienbsHoCcTh
U NIEPIICHUKYJIAPHOCTD IIPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummetpun. [IpuMeps! cuMMeTpuu B
OKpY KaroIleM MHUPE.

OcHOBHBIE ITOCTPOEHMSI C IOMOIIBIO LUPKYJIA U JIMHEHKU. TpeyroapHuk. Beicora, Meauana,
OuMCceKTpuca, MX CBOWCTBA.

PaBHOOEApEHHBII 1 PABHOCTOPOHHUI TPEyroabHUKH. HepaBeHCTBO TpeyroabHHKA.

CroiicTBa ¥ TpHU3HAKK PABHOOEIPEHHOTO TpEyrosbHWKA. [Ipu3Hakum paBeHCTBA
TPEYTOJbHUKOB.



CBolicTBa M MPHU3HAKU TapauieNbHbIX NpsMbiX. CymMma yrioB TpeyrojbHHKA. BHenrHue
YIJIBI TPEYTOJIbHUKA.

[IpsamoyronbHbIil  TpeyrodbHUK. CBOWCTBO MEIHUAHBI MPSMOYTOJBHOTO TPEYTrOJIbHHKA,
IpoOBEACHHOW K  runoreHy3e. llpusHaku paBeHCTBa  NPAMOYIOJBHBIX  TPEYTOJBHUKOB.
[IpsaMOyToNbHBIN TPEYTOIBHUK C yTIIOM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEM yTJIe U OOJIbIIeH CTOpOoHE TpeyroabHUKa. [leprneHauKkynsap 1 HaKIOHHas.

I'eomerpuueckoe MecTto Touek. buccekrpuca yrina M CepeAUHHBIN NEPHEHAMKYISAP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpyI, XopAa M JuaMeTp, UX CBOHcTBa. B3aumHOe pacnonoxeHue
OKpY’KHOCTH U npsimoil. KacarenbHas u cekymas K oKpyKHOCTU. OKpY’KHOCTb, BIICaHHAs B yTOJ.
Bnucannas u onucanHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronsuuku. IlapamienorpamMm, €ro npusHaku M CBOMCTBA. YacTHble ciydau
napajuiesiorpaMMoB  (IpSIMOYTOJIBHUK, POMO, KBaapar), WX NpPHU3HAKKM M CBOMCTBA. Tpamerus,
paBHOOOKas Tpanenus, e€ cBoiicTBa U nmpu3Haku. [IpsaMoyronbHas Tpanemnus.

Meron ynBoenusi meauanbl. LlenTpansHas cummerpusa. Teopema daneca U Teopema o
IIPONOPLIMOHAIBHBIX OTpE3KaXx.

CpenHue nMHUM TpeyrojbHUKa U Tpaneuuu. L{eHTp macc TpeyrojapHHUKa.

[Tomobue TpeyronbHUKOB, KO3 duimeHT monodus. Ilpu3Haku momo0us TPEyroabHUKOB.
[Ipumenenue mogooust NP pelIeHUH MPAKTUUECKUX 3a7ay.

CpoiictBa miomianeii reomerpuueckux ¢uryp. dopMynsl Ui TUIOMAAW TPEYTrOJIbHUKA,
napajuiesorpamma, pom6a u Tpanernui. OTHOIIEHHE TII0MAAeH ToT00HBIX (QUTYD.

Brruncenue miomnianeit TpeyroibHUKOB M MHOTOYTOJIBHUKOB Ha KJIeTYaToil Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa nmpu penieHnn MPaKTUUESCKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro YyIJIa IpsIMOYIOJIbHOTO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPUUECKOE TOKIAECTBO. Tpuronomerpudeckue Gpynkiuu yriaos B 30, 45 u 60°.

BrnucanHble ¥ LEHTpANBHBIE YIJIbL, YTOJd MEXKAY KAacaTelIbHOM M XOPAOWU. YIUIBI MEXAY
XOpJaMHu U CEKyIIMMH. BrricanHble M ONMCAaHHBIE YETHIPEXYTOIBHUKHU. B3auMHOE pacnosioxeHue
IBYyX oKpyxHocTel. Kacanue okpyskHocteil. O01ue kacaTenbHbIe K ABYM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, xocunyc, Tanresc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
®opmyJibl TPUBEACHUS.

Pemenune TtpeyronbHukoB. Teopema KOCMHYCOB U TeopeMa CUHYcOB. Pemienue
MPAKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momobus. [1omodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpoU3BEIEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, anmuHa (MOIyJb) BEKTOpa, COHAIMpPABIEHHBIE BEKTOPbI, MPOTHBOIOIOKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, DPABEHCTBO BEKTOPOB, OIEpallUd Haj
BEeKTOpaMH. Pa3zioxeHue BeKTOpa MO IBYM HEKOJUIMHEApHBIM BeKkTopaM. KoopamHatbl BeKTOpa.
CKaJIHpHOG IMPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC I HAXOXIACHUS JJIMH U YTJIOB.

JlexapTOBbI KOOPIMHATHI HA TUIOCKOCTH. Y paBHEHUSI IPSIMOM U OKPYKHOCTH B KOOpAMHATAX,
IIEpeCeYEHUE OKPYKHOCTEN U NPsIMBIX. MeTO1 KOOpAUHAT U €r0 IPUMEHEHHUE.



[TpaBuibHBIE MHOTOYroiabHUKH. [[nuHa okpyxHoctu. I'pasycHas M paanaHHas Mepa yria,
BBIYMCIICHUE UIUH AYT OKpyKHOCTeH. [nomans kpyra, ceKTopa, CerMeHTa.

JIBMKEHUS TNIOCKOCTH U BHYTPEHHHUE CUMMETPUU (UTyp (3JIEMEHTapHbIE NPEICTaBICHUS).
[TapamtensHblil epenoc. I1oBopor.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INTPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThbl OCBOGHUS TNPOrpaMMbl  ydyeOHOro Kkypca «I'eomerpusi»
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCIINTAHHE:

NPOSIBJICHUEM HMHTEpeca K MPONUIOMY U HACTOAIIEMY POCCHUHCKOM MaTeMaTHKH,
LIEHHOCTHBIM ~ OTHOLIEHHEM K JOCTHMXKEHHSIM PpOCCUMCKHX MATEMATUKOB U  POCCHMCKOU
MaTE€MaTHUYECKOW IIKOJIBI, K UCIOJIb30BAHUIO ITUX JOCTHKEHUW B IPYTMX HAayKax U MPUKIAJIHBIX
cdepax;

2) rpaaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aldd €ro Ipas,
MpPe/ICTaBJICHUEM O MAaTEMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHHUI,
IpoIelyp TPakJaHCKOTrO o0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBHIO K 0OCYKIACHHUIO
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAayKd, OCO3HAHHEM
BaXHOCTH MOPAJIbHO-ITHUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE y4YacTHUE B PELICHUM MPAKTUYECKUX 3aJad MaTeMaTU4YECKOU
HaIMpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTU MaTeMaTH4Yeckoro oOpa3oBaHHUsS Ha MPOTSHKEHUU BCel
KHU3HHU JIJIs1 YCHEIHOW NMPO(eCCHOHAIBHON NEATENbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BHIOOPOM M MOCTPOCHHEM MHAMBHUAYAIbHON TPACKTOPUU O0pa30BaHUs U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCMIUTAHUE:

CIOCOOHOCTBIO K HMOIHOHAIBHOMY U 3CTETUYECKOMY BOCHPHUATHIO MaTEeMaTHUYECKHUX
00BEKTOB, 3aJla4, PEUICHUM, pacCyKIeHUN, YMEHUIO BUJIETh MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTAIlMeH B JEATENPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX IpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4eJIOBEKa, MPUPOAbI M O0IIecTBa, IMOHMMAaHHUEM
MaTeMaTHYeCKOM Haykd Kak c¢epbl 4YeJOBEYECKOW NesTeTbHOCTH, 3TaloB €€ pa3BUTUS U
3HAQYUMOCTH JUUISl Pa3BUTHS LIMBUJIM3ALMM, OBJIAJCHUEM SI3bIKOM MATEMaTUKH M MaTeMaTH4ECKOM
KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHpa, OBJAJECHUEM MNPOCTEUIIMMU  HaBBIKAMH
HCCIEA0BATENBbCKON 1€ATEIbHOCTH;

6) puznueckoe BocnuTanne, GoOpMHUpPOBaHUE KYJIbTYPbl 310POBbSI U IMOLMOHAJIBHOIO
0J1aronoJryyus:

TOTOBHOCTHIO IIPUMEHSTh MaTEMaTUUECKUE 3HAHUS B HHTEPECAaX CBOETO 370POBbs, BEICHUS
3I0pOBOT0 00pa3za KU3HU (3J0POBOE MHUTAHHE, COATAHCHUPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
perynsipHas (pu3nueckass aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBBbIKA peQIIEKCHU, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO K€ MpaBa APYTroro 4eaoBeKa;

7) 3K0JIOTHYECKOe BOCTIUTAHHE:

OpUEHTallel Ha MpPUMEHEHHEe MaTeMaTHYeCKHUX 3HaHWM i peuieHus 3aaad B oljactu
COXPAaHHOCTH OKpY’)KAIOIIEH Cpelpl, IJaHUPOBAaHUS IIOCTYIKOB M OLEHKM HX BO3MOXKHBIX



MOCJEICTBUM U1 OKpYXarolled cpelibl, OCO3HAHHMEM TIJIO0AIbHOIO XapakTepa 3KOJOIMYECKUX
npoOJIeM U yTel UX pelieHus;

8) apanTanus K U3MEHSIOIUMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHON Cpebl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHSX HEOIPENEIEHHOCTH, IOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTHYECKYHO IESATEIBHOCTb, B TOM YHCJIE YMEHHE YUYUTHCS Yy IPYTHX
Jmoael, mpuoOpeTaTh B COBMECTHOW NEATENFHOCTH HOBbIE 3HAHMS, HABBIKM M KOMIIETCHIIMU W3
OIIbITA IPYTHX;

HEOOXOIMMOCTBIO B ()OPMHUPOBAHMHU HOBBIX 3HAHUH, B TOM 4Hcie (HOpMyTUpOBaTh UICH,
MOHATUS, TUNOTE3bl 00 OOBEKTaX M SBICHMUAX, B TOM 4YHCIEC paHEEe HEU3BECTHBIX, OCO3HABATH
neguIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATE CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TpEOYIOMMH KOHTPMEP, KOPPEKTUPOBATh INPHUHUMAEMblEe PEIICHUS U JCHCTBUS,
(bopMyIMpOBATh U OLEHUBATH PUCKU U MOCIEACTBUSA, OPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble JJjornueckue qeMcTBUA:

. BBISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC TPU3HAKN MAaTEMaTUUECKHX OOBEKTOB,
MOHATHUH, OTHOIICHUH MEXIY MOHATUSAMH, (OPMYJIUPOBATH ONPEICICHUS IOHATHH, YCTaHABINBATh
CYIIECTBEHHBIM MPHU3HAK KiIacCH(pUKAIMK, OCHOBaHHUS MJisi OOOOIIECHHUS W CpaBHEHUS, KPUTCPHUH
MMPOBOJAMMOI0 aHAJIN3a;

. BOCIPUHUMATh, (GOPMYIHPOBATh U MPEOOPA30BHIBAThH CYKICHUS: YTBEPIAUTEIbHbBIE U
OTpUIaTeNbHbIC, EANHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,
. BBISIBJISITH MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M MPOTUBOpPEYHS B

¢dakTax, NaHHBIX, HAOMIONEHUSX M YTBEPXKIACHHUSAX, MpeIaraTb KPUTEPUM IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

° ACJIaTh BBIBOJbI C HUCIIOJIb30BAHUEM 3aKOHOB JIOTUKHW, JCAYKTHUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOYEHU W, YMO3AKIIOUEHUH 110 aHAJIOTHH;
. pa3buparh JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIACHUN (TpsMbIE U OT

MPOTHBHOTO), MTPOBOJIUTH CAMOCTOSITEIIPHO HECTIOKHBIE JI0KA3aTeIbCTBA MATEMATUIECKIX (DAKTOB,
BBICTpAaWBaTh apryMEHTAIMIO, NPHUBOJUTH TPUMEPhl H  KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC PACCYKICHHUS;

. BBIOMpPATh crocod pemieHus y4eOHOW 3a1adyd (CpaBHMBATh HECKOJIBKO BapHaHTOB
peleHwsi, BRIOUpaTh HanOoJIee MOIXOASMIINN ¢ Y4ETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHECB).

ba3oBble ucciaenoBare/bCKue NeHCTBHA:

. UCTIOJB30BaTh  BOMPOCHI  KaK  HMCCIENOBATEIbCKUI  WHCTPYMEHT  ITO3HAHHMSA,
dbopMyIUpoBaTh  BOIPOCHL, (DUKCHPYIONIME MPOTUBOpPEUHE, TMPOOIEMYy, CaMOCTOSITEIBHO
yCTaHABJIMBAaTh MCKOMOE M JaHHOE, ()OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO TO3HUITHIO,
MHEHHE;

. MPOBOJIUTH 10 CaMOCTOSITETPHO COCTABICHHOMY IUIaHY HECIIOKHBIA IKCIEPUMEHT,
HEOOJIbIIIOE  MCCIEOBAHUE TI0 YCTAaHOBJICGHUIO OCOOEHHOCTEH MaTeMaTHYecKOoro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXTy COOOi;

. caMoCTOSITeNbHO  (hopMynupoBaTh O0OOINEHUS ¥ BBIBOJABI 10  pe3yjibTaTam
MIPOBEAEHHOTO HAOIIOICHHS, UCCIICIOBAHMSI, OIICHUBATH JJOCTOBEPHOCTD MOJyYSHHBIX PE3YJIbTATOB,
BBIBOZOB 1 000OILIEHHUIH;

. MPOTHO3UPOBATh  BO3MOJKHOE  pa3BUTHE IMpolecca, a TakKe  BBIIBUTATh
MIPETOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.



PatGora ¢ undopmanmeii:

. BBISIBIISATH HEAOCTATOUYHOCTh U MU30BITOYHOCTH MH(OPMAIIMU, JTaHHBIX, HEOOXOAUMBIX
IS peIlIeHNs 3a/1a41;

. BBIOMPATh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHUPOBATH HH(OPMAIHIO
Pa3IUYHBIX BUAOB U ()OPM IPEICTABICHNUS;

. BbIOMpaTh (hopMy MpencTaBieHUs HHPOPMALUU U WIIIOCTPUPOBATH peEIIacMble
3a7a4M CXeMaMH, JruarpaMMaMu, HHOH rpauKoi 1 X KOMOWHAIMSAMY;

. OLIEHUBATh HAAEKHOCTh MH(OPMAIIUHM IO KPUTEPHUSAM, IMPEIJIOKECHHBIM yUUTEIEM

WU C(OPMYITHPOBAHHBIM CAMOCTOSITENTBHO.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE yUeOHbIE TeiicCTBHS:

. BOCIIPHHUMATh M (OPMYJIHPOBATH CYKACHHS B COOTBETCTBUH C YCIOBHSMH W
neiaaMHu OGH.[GHI/IH, SICHO, TOYHO, 'PaMOTHO BbIpAKaTb CBOXO TOUKY 3PCHHUA B YCTHBIX U MMCbMCHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y PEIICHU 3a1a4i, KOMMEHTHPOBATH ITOJyYCHHbIH pe3yIIbTar;

. B XOJe OOCYXICHHs 3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXITaeMOH TEMBbI,
npoOJIeMBI, peraeMoil 3aJa4n, BHICKAa3bIBaTh UICH, HAIICIICHHBIC Ha TIOMCK PEIICHHUS, COITOCTABIIATH
CBOU CYXKJICHUS C CYXKJIECHUSMH JIPYTHX YYaCTHUKOB JIMAJIOTa, OOHAPYKUBATh Pa3IMuUe U CXOJCTBO
HO3UIINH, B KOPPEKTHOI (hopMe HopMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PaKEHHS;

° NpCACTABJIATL PE3YyJIbTaThl PCUHICHUA 3aJaud, OSKCIICPpUMCHTA, HCCICIOBAaHUA,
IPOEKTa, CaMOCTOSITEIBHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YY4ETOM 3a/a4 IMPE3CHTAlMU U
0CcOOEHHOCTEH ay TUTOPUH;

. MMOHUMATh U UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYATHHOU pabOTHI
MIPH PEIICHUN YUYeOHBIX MaTEMAaTUUYECKUX 3a]1aY;
. NPUHUMATh 1EJb COBMECTHOM  JI€ITENBHOCTH, IUIAHUPOBATh OPraHU3aLMIO

COBMECTHOM paloThbl, pacmpenensTb BUABI padoT, IOroBapuBaThcs, OOCYXKIaTh NpOLEcC U
pe3yabTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;

. y4acTBOBaTh B TPYNNOBBIX (opmax paboTbl (0OCyxneHus, oOMEH MHEHHIMH,
MO3TOBBIE IITYPMBI U JPYTHE), BHIIOIHATH CBOIO YaCTh PAOOTHI M KOOPJHMHUPOBATH CBOU JICHCTBUS
C JIpyrMMH 4YJICHaMH KOMAaHJbl, OLIEHUBATh KAaueCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO
KPHUTEpHUAM, CHOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicCTBUS

Camoopranuszanms:

. CaMOCTOSATENIbHO COCTABJISTh IUIAH, AJITOPUTM pELIEeHUs 3aAaud (WIM €ro 4acTh),
BBIOMPATh CHOCOO PEHICHHS C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ yuéTOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJICKT:

. BJaJeTh CINOCOOaMU CaMONPOBEPKH, CAaMOKOHTpOJII Tpolecca M pe3yibrara
pelLIeHNs] MaTeMaTH4YeCKOH 3a/1a4H;

. MPEABUIETE TPYIHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPYU PEIIEHUH 3a0a4l, BHOCUTD
KOPPEKTHBBI B I€ATEIILHOCTh HA OCHOBE HOBBIX 0OCTOSATENbCTB, HAlICHHBIX OUIMOOK, BBIBICHHBIX
TPYIAHOCTEH;

. OLIEHUBAaTh COOTBETCTBHE pe3ysbTaTa JAEATEIbHOCTH IIOCTABICHHOM LieIu U

YCIIOBUSIM, OOBSCHSATH MPUYUHBI JOCTH)KCHUS WU HEJAOCTYKCHHUS 11e7TH, HAXOAUTh OMIHOKY, 1aBaTh
OLICHKY MTPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyueHus B 7 kiacce oOydaloUIuiics TONYYUT CJEAYIOIINE MpPEIMETHBIC
pe3yabTaThl:

PacriozHaBaTh UM3Yy4YEHHBIE TI'E€OMETPUYECKHE (HUTYpBI, ONpPENeNiaTb WX B3aUMHOE
pacnosoxeHue, u300paxkaTb TeOMETpUUYECKUE (PUTYPBI, BHIOIHATH YEPTEKU 0 YCIOBUIO 33/1a4H.
W3mepsTh nuHENHbIE W YIJIOBbIE BENWYWHBI. PermaTth 3aaunm Ha BBIUKCIEHUE JJIMH OTPE3KOB U
BEJINYUH YTJIOB.

Jenate TpyOyI0 OICHKY JTUHEHHBIX M YTJIOBBIX BEJIMYUH MPEIMETOB B PEANbHON KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pa3mepbl 3TUX 0OBEKTOB M0 MOPSIIKY BETHUHHBI.

CTpouTh 4epTexu K reOMETPUUECKUM 3aa4aM.

[lonp30oBaTbCcs NpPU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, WCIIOIb30BAaTh NPU3HAKK U
CBOICTBA paBHOOGIPEHHBIX TPEYTOIHHUKOB MPU PEIICHUH 3a1a4.

[IpoBONUTH TOTMUYECKHUE PACCYKIECHHS C HCIOJIb30BAHUEM T'€OMETPUUYECKUX TEOPEM.

[Tonp30BaThcsi TpU3HAKAMU PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEIWaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MpPSMOYTOJIBHOTO TPEYrOJIbHUKA, B  PEIICHUU
r€OMETPUYECKUX 3a/1ay.

OnpenensaTh NapayuieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble O0Opa3yeT ¢ HHUMHU
cekymasi. OnpenensTe NapajieIbHOCTh MPSMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUI OT TOYEK
OJIHOM MPSIMOM 10 TOYEK APYroil MPSIMOM.

Pemats 3amaun Ha KieT4aroit Oymare.

[IpoBOAUTHL BBIYMCIEHUS M HAXOIUTh YHUCIOBBbIE M OyKBEHHbIE 3HAYEHHUS YIJIOB B
F€OMETPUUYECKHX 337adyax C MCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHHUKOB U MHOTOYTOJIbHHKOB,
CBOMCTB yTJI0B, 00pa30BaHHBIX MPHU NEPECEUCHUU ABYX MapajlielIbHBIX MPSAMBIX ceKyilel. PemaTts
MPaKTUYECKHUE 3a]]a4 Ha HAXO0XKJICHUE YTJIOB.

Brnanets nmoHsATHEM reOMETPUUECKOI0 MECTa TOYEK. Y METh OIpeesaTh OUCCEKTPUCY yria U
CepEeIMHHBINA MEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

@opMyIMpPOBATH OINPENCICHUS OKPYKHOCTH M KpyTa, XOpAbl M JHAMETPAa OKPY>KHOCTH,
MOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWMCTBA MPU PELICHUH 3a/1a4.

Bragete MOHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHMKA OKPYKHOCTH, YMETh HAXOJIUTh €€
teHtp. [lonb3oBarbes (pakTamu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYrOJIbHUKA MEPECEKAIOTCS B
OIHOM TOYKE, M O TOM, YTO CEpEANHHBbIE NEPHEHAMKYJSPbl K CTOPOHAM TPEyTOJIbHUKA
[IEPECEKAIOTCS B OJTHOM TOUKE.

Brnanerp moHATHEM  KacaTeNbHOM K  OKPY)XHOCTH, TIOJI30BaTbCAd TEOPEMOWM O
MEepHEHUKYISIPHOCTU KacaTeJIbHOU U pajinyca, IPOBEIEHHOTO K TOUKE KacaHusl.

[lonb30oBaTbCcs  NPOCTEUIIMMHU  T€OMETPUYECKMMH  HEPABEHCTBAMH, NOHMMAaTh HX
[IPAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS ¢ TOMOILBIO IIUPKYJIS U IUHEHKH.

K xonmy oOyueHus B 8 kiacce oOydarlouiuiics TMONXYYUT CIEAYIONINE MPEIMETHBIC
pe3yabTaThl:

Pacnio3HaBaTe OCHOBHBIE BUJIBl YETBIPEXYTOJBHUKOB, HMX DJIEMEHTHI, IIOJIb30BAaTbCA HUX
CBOMCTBAMH IIPH PELICHUH F€OMETPUYECKHX 3a7ad.

[TpuMeHsATH CBOMCTBA TOUKU MEPECCUEHUS MEIUaH TPEYTroJIbHUKA (LIEHTPa Macc) B PELICHUN
3az1ad.



Bnagers moHsiTHeM cpelHed JIMHUM TPEYTOJbHHUKA U Tpalelud, MPUMEHSATh UX CBOMCTBa
IIpU peleHuu reomerpudeckux 3axad. I[lonb3oBatecs Teopemoint dameca U  TeopemMou O
MIPOIMOPLMOHANIBHBIX OTPE3KaX, MPUMEHSATh UX JUIS PEIICHUs MPAKTUUYECKHUX 3a7au.

[IpuMeHSTh MpU3HAKY MOA00MS TPEYTOJILHUKOB B PEIICHUU T€OMETPUICCKUX 3a/1ad.

[Tonp3oBaTbes TeopeMoit [Tudaropa 1ist pemeHns: TEOMETPUIECKUX U TPAKTHYECKUX 3aad.
CtpouTh MaTeMaTHYECKyI0 MOJIEIb B MPAKTHUYECKUX 3a/layaX, CaMOCTOSATENIbHO JIeNIaTh YepTEXK U
HAXOJUTh COOTBETCTBYIOILIUE JITTUHBI.

Bnaners mnoHsTHSMU CHHYyCa, KOCHHyCa W TaHI€HCA OCTPOro yrjia MpsIMOYTOJIbHOTO
TpeyrojabHuKa. [101p30BaThCS TUMU MOHATUSIMH TSI PEIICHUS TPAKTUUYECKHUX 3a/1ad.

Berancnare  (pa3auuHBIME - CHIOCOOAMM) — IUIOMAAL  TPEYrOJdbHUKA W IUIOIIAIN
MHOTOYTOJBHBIX (QUTYD (TMOIB3YACH, T1e HEOOXOIUMO, KAIbKYIATOpOM). [IpuMEHSATh MoTydeHHbIE
YMEHUS B MPAKTUYECKUX 3a]adax.

Bnagerp NOHATHMSMH BIHCAHHOTO W ILIEHTPAJIBHOTO YIJa, HCIOJIb30BaTh TEOPEMBI O
BIMCAHHBIX YIJIAX, YIJIaX MEXIY XOpAaMu (CEKYIIMMH) U yIJIe MEX]y KacaTeJbHOU U XOpJI0i mpu
pelIeHNH TeOMEeTPUYECKUX 3aa4.

Bnaners moHSATHEM OMUCAHHOIO YETHIPEXYTOJbHUKA, MPUMEHSATH CBOMCTBA OIMNKUCAHHOIO
YeThIPEXYTOJIbHUKA MPH PEIICHUU 3a/1a4.

[IpuMeHsTh MONMy4YeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKHE MOJAENU MJis
3a/1a4 peasibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C IPUMEHEHUEM MOA00US U
TPUTOHOMETPHH (TIOJIB3YSACH, I/1€ HEOOX0AUMO, KAIbKYJIISTOPOM).

K xonmy oOydyeHuss B 9 Kkiacce oOydyaromuiicsi TMOIYYUT CIEAYIONME IPEIMETHBIC
pe3yabTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMM OCTPBIX YIJIOB, HAXOAUTH C UX MTOMOILBIO pa3IUYHbIE
3JIEMEHTHl MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA («pEIICHUE MPSIMOYTOJbHBIX TPEYTOIHHHKOBY).
HaxonuTs (¢ mOMOLIBIO KAJIBKYJISITOPA) JUIMHBL U YIJIbI AJ11 HETAOJMYHbIX 3HAUEHUI.

[Tonp30BaTbes (hopMynamMu MPHUBEICHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIIECTBOM
JUIS. HAXOXKACHHS COOTHOIIEHUN MEXTy TPUTOHOMETPHUYECKUMH BEJIMYMHAMH.

Hcnonb30BaTh TEOpEMbl CUMHYCOB M KOCHHYCOB JJIl HAaXOXKACHMS Pa3JIMYHBIX JIEMEHTOB
TPEYTOJIbHUKA («pPELIEHNE TPEYTOIbHUKOBY ), IPUMEHATh X IPU PELIEHUU FEOMETPUYECKUX 3a/1ay.

Brnaners monsTHsMH mpeoOpa3oBaHUS MOAOOMS, COOTBETCTBEHHBIX AJIEMEHTOB MOAOOHBIX
¢uryp. Ilonb3oBarbcsi CBONCTBAMU MOJOOMS NMPOU3BOJIBHBIX (UIYp, YMETh BBIUUCIATH IJIMHBI U
HaXOJAUTh YIIIbl y MoAoOHBIX ¢uryp. [IpuMeHsTs cBoWcTBAa MOJOOMS B MPAKTUYECKHX 3aqayax.
YMeTh NpUBOANUTE MPUMEPHI NOJOOHBIX (DUTYDP B OKPY’KAIOLIEM MUPE.

[Tonb30BaTbest TeOpeMaMu O MPOMU3BEIEHUM OTPE3KOB XOPHA, O NPOU3BEACHUM OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeIIbHOM.

[lonmp30BaTbcs BEKTOpAaMH, IOHMMAaThb WX TEOMETPUYECKUH U (PU3MYECKHI CMBICIH,
IOPUMEHATh WX B PELICHUMM T€OMETPUYECKUX U (u3ndeckux 3aznad. llpumensars ckaiaspHoe
IIPOU3BEIECHNE BEKTOPOB AJIs1 HAX0X/IE€HU JUIMH U YIJIOB.

[Tosmp30BaTbcd  METOOOM KOOPAMHAT Ha IUIOCKOCTH, IIPUMEHATh €r0 B PEUICHUH
reOMETPUUYECKUX U MTPAKTUYECKUX 3a/1ad.

Bnagers NMOHATHAMH NPaBUIBHOTO MHOTIOYTOJIBHHMKA, UIMHBI OKPY>KHOCTH, IUIMHBI JYTH
OKPY’XKHOCTM M paJAMaHHON Mephl yria, yMETb BBIYMCIATH IUIOLIAAb Kpyra M €ro 4YacTew.
IIpMEHATh OTY4YECHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

HaxonuTe ocu (WM LEHTPHI) CUMMETPUH (GUTYp, MPUMEHSATh ABMKEHHS IUIOCKOCTH B
MPOCTEUIIINX CITyqasx.

[IpumeHATh MOJyYeHHBbIE 3HAHUS HAa NMPAKTUKE — CTPOUTh MATEMAaTHYECKHUE MOJEIU JUIs
3aJa4 peaJlbHOM *KM3HHU U NPOBOJAUTH COOTBETCTBYIOLIME BBIYMCICHUS C MPUMEHEHUEM NOJ00UsS U
TPUTOHOMETPHUYECKUX (YHKIMHU (TI0JIB3YSACH, I71€ HEOOXOIUMO, KAIBKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HammenoBaHue pa3aenoB

n/n W TEM IIPOTPAMMBL  Beero Konrponbehbie [IpakTiueckue
paboThl

1 IIpocreiimue 14
reOMEeTPUUECKUE
(Gurypsl 1 UX CBOMCTBA.
Nsmepenne
reOMETPHUECKHUX
BEJIMYUH

2 TpeyroabHUKH 22

3 IlapamnenbHble npsMble, 14
CyMMa yTJIOB

TPEYTOJIbHUKA

4 OKpyXHOCTb U KPYT. 14
I'eomeTpuueckue
IIOCTPOEHHUS

5 TIloBropenue, 4

000011IeHNE 3HAHU

OBUIEE KOJIMYECTBO 68
YACOB IIO

I[TPOI'PAMME
8 KJIACC
Ne HammeHoBaHue pa3nenos KonunuectBo yacos
n/m 1 TEM IIpOrpaMMBl Bcero Kontponbnsie IlpakTnueckue
paboThl paboTsl
I YerblpéXyrojlbHUKHU 12 1
2  Teopema darneca u 15 1
TeopemMa o
IIPONOPLUOHATIBHBIX
OTpe3Kax, MoJ00HbIE
TPEYTOJIbHUKHU

3 IImomank. Haxoxnenue 14
JIoIIanen
TPEYTrOJIbHUKOB U
MHOTOYTOJIBHBIX (pUTYD.
ITnomamm 1moJ00HBIX
uryp

4 Teopema [ludaropa n 10
Hayaja TPUTOHOMETPUU

5 VYrubl B OKpY>KHOCTH. 13
Bnucanneie u
OIMCaHHbIE
YETBIPEXYTOJIbHUKH.

7 KJACC
KomnuectBo yacos

paboThl

OnexTpoHHbIe (LIU(PPOBHIC)
00pa3oBaTeNbHBIE PECYPCHI

https://m.edsoo.ru/SCDUTTDXL

https://m.edsoo.rt/LUWHI113V3

https://m.edsoo.ru/C3QIURDVS

https://m.edsoo.ru/ZCZQS49CU

https://m.edsoo.ru/RJJ3LV3V2

OnexTpoHHbIe (LIU(PPOBHIC)
00pa3oBaTeNbHBIE PECYPCHI

https://m.edsoo.ru/ZLR3S406D
https://m.edsoo.ru/F8O5Z09Y 8

https://m.edsoo.rt/QLI1QDOEP

https://m.edsoo.ru/4ZHRPYM8W

https://m.edsoo.ru/J2JOK38GT



Ne  HammeHoBaHnue pa3zieios
/T ¥ TEM IIPOTPAMMBI

paboThl

KacarenbHrle k
okpykHocTu. Kacanue
OKPYKHOCTEH

6 IloBropenme, 0600menne 4
3HAaHUHU

OBUIEE KOJIMYECTBO 68 6
YACOB I10 ITPOI'PAMME

9 KJIACC

Ne HaummeHnoBaHue pa3aenoB
/T Y TE€M TIPOTPaAMMBI
paboTsl
1  Tpuronomerpus. Teopemsr 16
KOCHHYCOB U CUHYCOB. 1
Pemenue TpeyroapHUKOB
2 IIpeoOpasoBanue mogodus. 10
Mertpuueckne
COOTHOILICHUS B
OKPY>KHOCTH

3 Bexkropsl 12 1

4  JlexapToBBI KOOPIMHATHI HA 9
IITOCKOCTH

5 IlpaBuibHble 8
MHOTOYTOJBHUKH. [[mrHa
OKPYKHOCTH U TUIOIIA b
Kkpyra. Beruncienue
Iomaaei

6  JIBWXXEHHUS IIOCKOCTH 6

7  TloBTopenue, 0000IICHNE,
cUcTeEMaTH3allus 3HaHUH

OBIIEE KOJIMYECTBO 68 6
YACOB I10 [TIPOTPAMME

KonnuectBo yacos
Bcero Kontponbnsie IlpakTnueckue

KonnuectBo yacos
Bcero Kontponbhbie IlpakTnueckue

OnexTpoHHbIe (LIU(PPOBHIC)
00pa3oBaTeNbHBIE PECYPCH

paboTsl

https://m.edsoo.ru/LX0AVOG6P

OnextpoHHbIe (I(POBLIE)
00pa3oBaTenbHBIC PECYPCHI

paboThl
https://m.edsoo.ru/5S172BY40V

https://m.edsoo.ru/TSSCWSWSF

https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.rt/ISQMGS5AFT

https://m.edsoo.ru/BMBZSAEUS

https://m.edsoo.ru/SHUMOCSCI
https://m.edsoo.ru/VYL6CQRSEP



INIEPEYEHDb (KOAU®UKATOP) PACITPEJAEJIEHHBIX ITO KJIACCAM
MMPOBEPSIEMbBIX TPEFOBAHUMH K PE3YJIBbTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUA U DJIEMEHTOB COAEP KAHUA 11O
MATEMATHUKE

B ¢enepanbHbIX 1 pernoHaIbHBIX MPOIETYPax OIIEHKH KauyecTBa 00pa30BaHUs
HCITONIB3YETCS TIepeueHb (KoAuGUKATOP) pacipeaesIeHHbBIX 10 KilaccaM MTPOBEPSIEMBIX
TpeOOBaHMI K pe3yJIbTaTaM OCBOSHHUS OCHOBHOM 00pa30BaTEIIBHON MTPOTrPaMMBI
OCHOBHOT'O 00IIIETO 00pa30BaHUsI U JIEMEHTOB COACPKAHUS IO MAaTEMAaTHKE.

IIpoBepsieMble TPeOOBAHUSA K Pe3y/JIbTATAM OCBOEHUSI OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrPaMMBbI

7 KIIACC
Kon
poBEPst . .
OMOLO [TpoBepsieMbie TpeIMETHBIE PE3yIbTAThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MporpaMMbl OCHOBHOT'O 0011IeT0 00pa30oBaHuUs
pe3yNbT
aTta
6 I'eomerpus

Pacno3naBaTh M3ydeHHbIE FeOMeTpUUECKUe (PUTYPBI, OTIPEAEIIATh UX B3aUMHOE

6.1 pacmnooxkeHue, u300pakaTh TeOMETPUIECKUE (PUTYPHI, BHITOIHATD YEPTEKH 110
yCIIOBUIO 3a/1auu. VI3MepsATh TMHEHHbIE U yTI0BbIE BEIMYMHBL. Pemare 3a1aun Ha
BBIYHCIICHHUE JITTUH OTPE3KOB U BEJIUYHH YIJIOB
Jenate rpyOy10 OLIEHKY JTMHEWHBIX U YTJIOBBIX BETUYHH MIPEIMETOB B peanbHON

6.2 KU3HU, pa3MEPOB MPUPOTHBIX 00BEKTOB. Pa3nnyarh pazMepsl ITHX 00BEKTOB 1O
MOPSAIKY BEJIUYUHBI

6.3 Ctpouth 4epTeKH K F€OMETPUUECKHUM 3a/1a4am

6.4 [Tonb30BaThCs MpU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BAaTh MPU3HAKU U

' CBOICTBa paBHOOGPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a7a4

6.5 [TpoBOAUTH TOTUYECKUE PACCYKACHUSI C UCIIOIB30BAaHNEM T€OMETPUUYECKUX TEOPEM
[Tonp30BaThCs MpU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB, CBOMCTBOM

6.6 MeMaHbl, IPOBEICHHOM K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIICHUN
FeOMETPUUYECKHX 3a/1a4
OnpenensaTh NapaieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMU

6.7 cekymas. OnpenensTs napamieaIbHOCTh IPSIMBIX C TOMOILBIO PABEHCTBA PACCTOSHHM
OT TOYEK OJHOM MPSIMOM O TOYEK APYroul mpsiMOr

6.8 Pemats 3agaun Ha KiieTyaToil Oymare
[TpoBOAUTDH BHIYMCIICHUS U HAXOUTh YUCIOBBIE U OyKBEHHBIE 3HAUEHUS YTIIOB B
F€OMETPUUYECKHX 33/1a4ax C UCIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJILHUKOB U

6.9 MHOTOYTOJLHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IIPH MEPECCUCHUN IBYX
napajuieIbHbIX MPSMBIX CeKylllel. PemaTe mpakTHyecKkue 3a1aur Ha HaXOXK/IEHUE
yTJIOB

6.10 Brageth moHsATHEM reOMETPUIECKOT0 MECTa TOUYEK. Y METh OMPEAeIsATh OMCCEKTPUCY

yIjia ¥ CepeIMHHBIN MEePHeHAUKYJIISP K OTPE3KY Kak T€OMETPUUYECKUE MECTA TOUEK
6.11 @opMyIMpPOBATh ONPEAEIECHUS OKPYKHOCTH U KPyTa, XOpJbl U JUAMETPa OKPYKHOCTH,



6.12

6.13

6.14
6.15

Kox
MpoB
epsie
MOT'0

pesy
JbTa
Ta

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

MOJIB30BaThCS MX CBOMCTBAMU. Y METh IPUMEHSThH 3T CBOWCTBA MPU PEUICHUH 33724
BuiazeTs noHsATHEM ONIMCAHHOM OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
ueHTp. [lonp3oBaThcs hakTaMu 0 TOM, YTO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA
[IEPECEKAIOTCS B OJTHOM TOUYKE, U O TOM, YTO CEPEAUHHBIE TIEPIICHAUKYIIAPHI K
CTOPOHAM TPEYroJjbHUKA EPECeKaloTCs B OAHON TOUKE

Bnaners nonstueM KacaTelbHOM K OKPYKHOCTH, IOJIb30BATHCSI TEOPEMOM O
NEePIEeHIUKYJISIPHOCTH KacaTeIbHON U pajyca, IPOBEJICHHOTO K TOUKE KacaHus
ITonp3oBaThCs HpOCTefILHHMI/I TCOMCTPUICCKUMU HCPABCHCTBAMU, TIOHUMATDh UX
MPAKTUYECKUI CMBICT

HpOBO,Z[I/ITB OCHOBHBIC TCOMCTPUYCCKUC ITOCTPOCHUS C TTIOMOIIBIO UPKYJIIA U JIMHEUKHA

8 KUIIACC

[IpoBepsiembie peMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHus

['eomeTpus

PacriozHaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
I10JIb30BaThCSl UX CBOMCTBAMHU MPU PELICHUH F€OMETPUUECKUX 3a1a4
ITpuMeHsTh CBOMCTBA TOUKH MEpECEUEHUs MeJUaH TPEYroJbHuKa (LIeHTpa
Macc) B pEIICHUH 3aja4

Biiagers noHsATHEM CpelHEN JTMHUU TPEYTrOJbHUKA U TpAaeUuu, IPUMEHITh
UX CBOMCTBA MPH PELICHUH Fr€OMETpUYECKUX 3aaad. [Toibp3oBaThcs
TeopeMon Pazeca u TEOPEMOU O MPONOPLUMOHAIBHBIX OTPE3KaX, IPUMEHATH
WX JUUISl PELICHUs] PAKTHYECKUX 3a/1a4

[TpuMeHsTh pU3HAKK NO100US TPEYTOIbHUKOB B PELICHUH
F€OMETPUYECKHX 3a]1a4

ITonb3oBatbes Teopemoit [udaropa nns penieHust reOMETPUUECKUX U
IpaKTHYECKUX 3a7a4. CTPOUTh MAaTEMATUUYECKYIO MOJIEb B IPAKTUYECKUX
3aJla4ax, CaMOCTOSITEIIbHO J€NaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLINE
JUIAHBI

Bnagets NOHATHAME CHHYCa, KOCUHYCA U TAHT'€HCA OCTPOro yria
IPsIMOYTOJIBHOT'O TPEYToJIbHHUKA. [10J1630BaThCsl STUMHU NOHATHIMU IS
pELICHUS IPAKTUYECKUX 3a7a

Boruncnsate (pa3nuyHbIMU cioco0aMu) TIIOMIA s TPEYTOJIbHUKA U TUIOHIAAN
MHOTOYTOJBHBIX (GUTYD (IOJB3YACH, TJ€ HEOOXOAUMO, KATbKYJISATOPOM).
[IpuMeHSTh MOTyYEeHHbIE YMEHUS B MPAKTUYECKHX 3a/1a4ax

Bitaners MOHATUSAMH BIMCAHHOTO M LIEHTPAIBHOI'O YIJia, UCIOIb30BaTh
TEOPEMBI O BOMCAHHBIX yTJlaX, yIilax MEX1y XOpAaMH (CEKYILIMMHU) U yTJie
MEXJly KacaTeJIbHOM U XOpA0H NpU PELIEHUU T€OMETPUUYECKUX 3a]1a4



6.9

6.10

BrnaneTp noHsATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA
OIMCAaHHOTO YETHIPEXYTOJILHUKA MPHU PEIICHUH 3a/1a4

[TpuMeHsTH MOJTyYeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMATHUECKUE
MOJIEINN JIJIS 33/1a4 PEATbHOU )KU3HH U TIPOBOJUTH COOTBETCTBYIOIINE
BBIYUCIICHUS C TPUMEHEHHEM TI0JJOOMS U TPUTOHOMETPHH (TIOJIBb3YSCh, T/e
HEO0XO0MMO, KaJIbKYJIATOPOM)

9 KUIIACC

Kon

npoBepsie
MOTO

[IpoBepsiembie IpeAMETHBIE PE3YIbTaThl OCBOEHUSI OCHOBHOM
00pa3oBaresbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs

pe3yJbTat

a
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

['eomeTpus

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMHU OCTPBIX YIIIOB, HAXOAUTH C UX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPSAMOYTOIBHOTO TPEYTOJIbHUKA
(«penieHue NpsMOYTOIbHBIX TPEYTOJIbHUKOBY ). HaxoauTh (C mOMOUIbI0
KaJIbKYJIITOPA) JUTMHBI U YTJIbI [l HETAOJIMYHBIX 3HAYEHU N
[Tonp3oBaThCs hopMysiaMu IPUBEIACHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM JIJISI HAXOXKIEHUS COOTHOIICHUIN
MEXIY TPUTOHOMETPUUESCKIUMH BEITMUUHAMHI

Hcronp30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB JIJISI HAXOXKICHUS
Pa3TUYHBIX DJIEMEHTOB TPEYTOJIbHUKA («PENICHUE TPEYyTOTHLHUKOBY ),
MPUMEHSTH UX MPU PEIICHUHA TEOMETPUUECKHX 3a/1a4

Bragets monsTHSIMU TTpeoOpa3oBaHus MOJ00US, COOTBETCTBEHHBIX
AJIEMEHTOB NMOoJ00HBIX (puryp. [lonb3oBaTbcs cBOWCTBaAMU MO00MS
POU3BOJIBHBIX (PUTYP, YMETb BHIYUCIATh JJIMHBI U HAXOAUTH YIJIbI Y
noAoOHbIX Guryp. [IpumMeHsTh CBOMCTBA MOJ00MS B IPAKTUIECKUX
3aayax. YMeTb MPUBOIUTH IPUMEPHI OI0OHBIX (GUTYD B
OKpPY>KaloIlleM MUPE

[Tonb3oBaTHCS TEOPEMAMU O IPOU3BEIECHUU OTPE3KOB XOP/, O
MIPOU3BEIICHUN OTPE3KOB CEKYINX, O KBaJIpaTe KacaTeIbHOU
[Tonp30BaTHCSA BEKTOpAMU, TOHUMATh UX TEOMETPUUECKUN U
(bU3UYECKUI CMBICIT, IPUMEHSTH UX B PEIICHUU T€OMETPUICCKUX H
buszndeckux 3amad. [IpuMeHsITh CKaTIpHOE MPOU3BEICHUE BEKTOPOB
JUTSI HAXOKICHUS IJTUH U YTJIOB

[Tonp30BaTHCA METOAOM KOOPAMHAT HA MJIOCKOCTH, TPUMEHSATH €r0 B
pEIICHUH TeOMETPUYECKUX U MTPAKTUYECKHUX 3a]1a4

Braners noHATUSMU MPABUILHOTO MHOTOYTOJIbHUKA, JJIMHbI
OKPY>KHOCTH, IJTUHBI IyTH OKPY>KHOCTU U PaIMaHHON MEpHI yTJIa,
YMETh BBIYMCIIATH IJIOIIA/lb KpyTa U ero yactei. [lpumensth
MOJIyYeHHbIE YMEHUS B MPAKTUUECKHUX 3a/1a4ax

Haxonuth ocu Wi HEHTPBl CHMMETPUU (PUTYp, TPUMEHSTD JBUKEHUS



6.10

Kon
6.1
6.2
6.3
6.4

6.5

6.6
6.7
6.8
6.9

6.10
6.11

Kon

IJIOCKOCTH B MPOCTEHIINX CyYasx

[IpuMeHSTh MOTYyUYECHHbIEC 3HAHUS HA PAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJIEIIU JIJISl 3a/1a4 PEaJbHOM KU3HU U IPOBOJIUTD
COOTBETCTBYIOIIHME BBIYUCICHUS C IPUMEHEHUEM TIOI00HS
TPUTOHOMETPUUECKUX (PYHKITHH (TTOJIB3YSCH, T1I€ HEOOXOAMMO,
KJIbKYJISITOPOM )

IIpoBepsieMble 31eMEHTHI CO/IePKAHUSA
7 KIIACC

[IpoBepsieMblii JIEMEHT COJIEPKAHUS

['eomeTpus

Cunyc, kocunyc, Tanretc yrioB ot 0 1o 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMyIIbl MPUBEAECHUS

Pemenune tpeyronbHukoB. Teopema KOCUHYCOB U TEOpEMa CUHYCOB.
Pemienune npakTuueckux 3a/1a4d ¢ UCMOJIb30BaHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB

[IpeoOpazoBanue noaoous. [lono6ue cOOTBETCTBEHHBIX 3JIEMEHTOB
TeopeMa 0 Npou3BEACHUHN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIEHNUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBaIpaTe KacaTeabHOM

Bexkrop, nnHa (MOAyJb) BEKTOPA, COHAIIPABIEHHBIE BEKTOPBI,
IPOTHUBOIIOJIOKHO HAMPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh
BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMH HAJT BEKTOPAMHU.
Pasnoxenue BeKTOpa 1o JByM HEKOJUIMHEAPHBIM BEKTOpPaM
Koopaunatel BekTopa. CKajsipHOE MTPOU3BEAECHUE BEKTOPOB,
MIPUMEHEHUE JJIsI HAXOKCHHUS JIMH U YIJIOB

JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTU. Y PaBHEHUS MIPSMOU U
OKPY>KHOCTH B KOOPANHATAX, IEPECEUEHUE OKPYKHOCTEN U MPSIMBIX.
Metoa KOOpAUHAT U €ro MPUMEHEHUE

[IpaBuIIbHBIE MHOTOYTOJILHUKN

JnuHa okpykHOCTH. ['panycHast u paguaHHas Mepa yria,
BBIYUCJIEHUE JIJIMH AYT OKPY>KHOCTEMN

[Tnomane kpyra, CEKTOpa, CErMEHTa

JIBYOKEHUS TIJIOCKOCTH W BHYTPEHHUE CUMMETPUU QUTYP
(anmemenTapHbie npenacrasieHus). [lapannensusiili nepeHoc. [ToBopot

8 KUIIACC

[TpoBepsieMblil SJIEMEHT CONEPKAHUS



6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10

6.11

6.12

6.13
6.14

Kon
6.1
6.2
6.3
6.4

6.5

['eomeTpus

UYetsipexyrosbHuku. [lapamnenorpamm, ero mpru3Hakyu U CBOMCTBA
[IpssMoyToNbHHK, pOMO, KBaJIpaT, UX MIPU3HAKN M CBOMCTBA

Tpamnenusi, paBHOOOKasI Tpanelusi, €¢ CBOMCTBA U PU3HAKHY.
[IpsimoyroJibHas Tpaneuus

Meron ynsoenus menuansl. Llentpanbaas cummerpus. Teopema Paneca
Y TeOpeMa O MPONOPLUOHAIBHBIX OTPE3KAX

CpenHue MTMHUM TPEYroJIbHUKA U Tparneuuu. LIeHTp macce TpeyroiapHuKa
[Tonobue TpeyronbHUKOB, K03 duiueHT nogodus. Ilpusznaku nmogoous
TPEYroJbHUKOB. [IpuMeHeHne nogooust Mpu peleHuy NPakTUYEeCKUX
3aaa4

dopMyibl AJid MJI0IIAU TPEYTroJbHUKA, MapajuiesorpaMma, poMoa u
Tparneuuu

CpoiicTBa moniaiel reomerpudeckux ¢puryp. OTHOIICHHE TI0MAaeH
MO00HBIX (HUTYP

Brruucnenue mioniaiei TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha
KJIETYaToOM Oymare

Teopema IIudaropa. Ilpumenenue teopems! [ludaropa npu permennu
IIPAKTUYECKUX 3a/1a4

CuHyC, KOCUHYC, TAHT€HC OCTPOTO yIia NpMOYTOJIbHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. TPUTrOHOMETPUUYECKUE
dbyukiuu yrios B 30°, 45° u 60°

Brnucannbie U IEHTPAJIBHBIE YIJIBL, YTOJ MEXIY KacaTeIbHOW U XOPIOH.
VYriabl MEXIY XOpJaMH U CEKyIUMU

BrniucaHHble U ONTMCAHHBIE YETHIPEXYTOJIbHUKH

B3anmHoe pacnosioxkeHne 1ByX OKpykHOcTel. Kacanue okpyKHOCTE.
OO1ue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KUIIACC

[TpoBepsieMblil SIEMEHT CONEPKAHUS

['eomeTpus

Cunyc, kocunyc, Tanretc yrioB ot 0 1o 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbl MPUBEAECHUS

Pemenune tpeyronsHukoB. Teopema KOCHMHYCOB M TEOpEMa CUHYCOB.
Penienue nmpakTuuecKux 3a/iad ¢ UCMOJIb30BAaHUEM TEOPEMBI
KOCHHYCOB U TEOPEMbI CUHYCOB

[IpeoOpazoBanme nomoous. [logodre COOTBETCTBEHHBIX JICMEHTOB
TeopeMa 0 NpoU3BEACHUHN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIEHNUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBaIpaTe KacaTeabHOM

Bexrop, nHa (MOAyJib) BEKTOpa, COHAINIPABIECHHBIE BEKTOPHI,
MIPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTD
BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMHU HAJ BEKTOPAMH.



6.6

6.7

6.8

6.9

6.10
6.11

Pasnoxenue BekTOpa 1o JByM HEKOJUIMHEAPHBIM BEKTOPaM
Koopnaunatel Bektopa. CKasipHOE MPOU3BENEHUE BEKTOPOB,
IIPUMEHEHUE ISl HAXOKACHHUS JUIMH U YIJIOB

JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTU. Y PAaBHEHUS IIPSMOU U
OKPY>KHOCTH B KOOPAMHATAX, IEPECEUEHUE OKPYKHOCTEN U IPSIMBIX.
Metoa KOOpAMHAT U €ro IPUMEHEHNE

[IpaBriIbHBIE MHOTOYTOJIBHUKN

JlnuHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH IyT OKPY>KHOCTEH

[Inomane kpyra, CEKTOpa, CErMeHTa

JIBMKEHMsI IJIOCKOCTU ¥ BHYTPEHHHE CUMMETPUH (pUTyp
(anemeHTapHble npenctaBieHus). [lapamnensHeiii nepenoc. [loBopot



MNEPEYEHDb (KOJUPUKATOP) IPOBEPSEMBIX TPEGOBAHUI K
PE3YJIbTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIET'O OBPA3OBAHUA U
QJIEMEHTOB COAEP KAHUA IIO MATEMATHUKE

JI1s1 ipoBeIeHUs] OCHOBHOTO TOCYAapCTBEHHOIO 3K3aMEHa MO MaTeMaTHke (nanee —
OI'> mo wmaTremaTHKe) HCHOJIB3yeTCs TmepeueHb (KoaupuKaTop) MPOBEPSIEMbIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTelbHOW IPOTrpaMMBbl
OCHOBHOT'O 00IIIETO 00pa30BaHUsI U JIEMEHTOB COACPIKAHUSI.

IIposepsiembie Ha OI'D Mo MaTemaTuKe TPe0OOBaHMSA K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbLHOM MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHuUs

npoi%ieMo HpOBep}ICMEIe TpeOoBaHUS K TPEMETHBIM PE3YTIbTATaM OCBOCHHS
o OCHOBHOI 00pa30oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIETO
obpazoBanus Ha ocHoBe ®I'OC
TpeOOBaHMS
YMeHne omnepupoBaTh MOHSATHUSMU: MHOXKECTBO, IOIMHOXKECTBO,
oTiepalii HaJl MHOXECTBAMH, YMEHHE OIECPUPOBATH MOHATHUSIMHU:
1 rpad, CBs3HBIA Tpad, AEPEBO, MUK, TPUMEHSIThH WX TPH PEIICHUN
3a/a4; yYMEHHE WCIOJIb30BaTh rpaduueckoe TpeCTaBICHUE
MHOKECTB JIJISi OMHUCAHHS PEANBbHBIX MPOIECCOB U SIBICHUHU, TMPHU
PEIICHNH 33a7a9 U3 JIPYTUX yUeOHBIX MPEIMETOB
YMeHue onepupoBaTh MOHATHAME: ONpeAeTieHNe, akCuoMa, TeopeMa,
) J0Ka3aTeNbCTBO; YMEHHE pacro3HaBaTh HWCTUHHBIE W JIOXKHBIC

BBICKa3bIBaHUS, MPHUBOAUTH HPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS M OTPUILIAHHUS BBICKA3bIBAHUIN
YMenue onepupoBaTh MOHATHUSIMHU: HATYPaJbHOE YHCIIO, MIPOCTOE U
COCTaBHOE YHCJO, JACTUMOCTb HATypalbHBIX YHUCEN, NpPU3HAKU
JEIUMOCTH, 1I€JI0€ YUCIIO, MOIYJb 4Hcla, OOBIKHOBEHHAs! ApoOb U
JecsITUYHas JpoOb, CTAaHIAPTHBIM BHUJ YHUCIIA, PALIMOHAIBHOE YUCIIO,
3 UpPpALMOHATILHOE YHUCIO, apu(MEeTHYECKUd KBaJApaTHBIA KOPEHB;
YMEHHE BBINOJNHATH JCMCTBHSI C 4YHCIaMH, CpaBHUBAaThb U
yIOpSI0YUBaTh 4YHCIA, MPEACTAaBIATh YHCIAa HAa KOOPAMHATHOU
NOpsIMOM, OKPYTJISATh YHUCIA, YMEHHE JeNaTh MPUKUIKY U OLCHKY
pe3yabpTaTa BEIYUCICHHHA
YMeHue onepupoBaTh MOHATUSAMU: CTENEHb C LENbIM IOKa3aTeeM,
apupMeTHUECKUI KBaIpaTHBIA KOPEHb, MHOTOWIEH, anredpanyeckast
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEeHU
00JIbIlIe €IMHULIBI; YMEHUE BBINOIHATH PAacueThl 110 (JopMyJiam,
npeoOpa3oBaHusl IENbIX, IPOOHO-PAIMOHANBHBIX BBIPAXKEHUN U
BBIPXEHHUI ¢ KOPHAMHU, Pa3JI0KEHUE MHOTOUYJICHA HA MHOXHUTEIH, B
TOM 4YHCIIE C HCIOJb30BaHHEM (OpPMYJ Pa3HOCTH KBAApPAaTOB U
KBaJIpaTa CyMMbI U Pa3HOCTH
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YMeHHe onepupoBaTh NOHATUSAMU: YUCIOBOE PABEHCTBO, YPaBHEHUE
C OIHOU IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHON; YMEHHUE pEIlaTh JUHEHHbIE U KBAJIpaTHbIE YpPaBHEHUS,
JIPOOHO-palMOHATBHBIC YPABHEHUS C OJHOW MEPEMEHHOM, CHCTEMBbI
JBYX JINHEMHBIX YPABHEHUM, TUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JIpOOHO-pallMOHAJIbHbIE HEPaBEHCTBA C OJHOM
NEPEMEHHOM, B TOM UYHCIE IpU pEUIEHUH 3a4ad W3 JPYTrux
OpPEeIMETOB M  MPAKTUYECKUX 3aJady; YMEHUE HCIOJIb30BaTh
KOOPJIMHATHYIO TMPSAMYH) UM  KOOPJAMHATHYIO IUIOCKOCTH ISt
N300paXKeHMsI pEIIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATHSAMHM: (QYHKUMs, Tpaduk (QyHKUIUH,
HyJu (QYHKOUM, TPOMEXKYTKH 3HAKONOCTOSHCTBA, IPOMEXKYTKU
BO3pacTaHus, yObIBaHMs, HAuOOJbIIEE M HAaUMEHBIIEE 3HAYCHUS
byHKIUY; yMEHUE ONEepUpPOBATh HNOHATUSAMU: npsimast
IPOMOPIUOHATBHOCTD, JTUHEHHAs QYHKIHS, KBagpaTuyHas QyHKIuS,
oOpaTHasi TPOMOPLUOHAIBHOCTb, Napabojia, rumnepoosia; yMeHue
CTpouTh Tpaduku  (QYHKIMM, HCHONb30BaTh Tpaduku IS
OIPENICJIEHUSI CBOMCTB MPOIIECCOB M 3aBUCUMOCTEHW, JJISI PEIICHUS
3a/a4 U3 JAPYrux yuyeOHBIX MPEeIMETOB U peajbHON KU3HU;, YMEHUE
BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXKY BEIUYNHAMU

YMenue OIIEpUPOBaTh HNOHATUAMU: IIOCJIEIOBATEIbHOCTb,
apumernyeckass M = IeOMETpUYECKas  IMPOTPECCHM;  YMEHHE
UCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN, (POPMYJIBI CYMMBI U
oOLIero wieHa MpHu PELICHUH 3a/1ad, B TOM YHUCIE 33Jad U3 APYyTux
y4€OHBIX MPEAMETOB U PEATbHON KUZHU

YMeHue pemath 3a1a4d pa3HbIX TUIOB (B TOM YKCJE HA MPOLEHTHI,
JOTM M YacTH, JBIKEHHUE, paboTy, LIEHy TOBApOB M CTOMMOCTH
MOKYTIOK U YCJIYT, HAJOTH, 331a4u U3 00JIaCTH YIIPaBJICHUS JTUYHBIMU
U ceMeiHbIMU (UHAHCAMH); YMEHHE COCTaBIISATH BBIPAKEHUS,
YpPAaBHEHUS, HEPABEHCTBA M CHUCTEMBl [0 YCIOBUIO 3aJayd,
UCCJIEIOBATh MOJTYYEHHOE PEIIEHUE U OLIEHUBATh MPaBAONOI00HOCTh
NOJIyYEHHBIX PE3YyJIbTATOB

YMeHnue onepupoBath NMOHATUSAMU: (PUTypa, TOUKA, OTPE30K, MpsMasd,
ayd, JOMaHas, yrod, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBII " PaBHOCTOPOHHUI TPEYTOJIbHUKH,
IOPSIMOYTOJIBHBIN TPEYTOJbHUK, MENNMaHa, OMCCEKTpHUca M BBICOTA
TPEYrOJbHUKA,  YETBIPEXYTOJIbHUK,  MapajuieJorpaMM,  pomo,
OpSMOYTOJIbHUK,  KBajapaT,  Tpameuus;  OKPYXKHOCTb,  KpYT,
KacarejibHas; 3HAKOMCTBO C [MPOCTPAHCTBEHHBIMU (PUTYypamu;
yMEHHUE pelaTh 3aJa4d, B TOM YHUCJIE W3 MTOBCEJHEBHOM JKM3HH, Ha
HAXO0XKJECHUE TE€OMETPUUECKUX BEJIMYMH C IPUMEHEHUEM H3YUEHHBIX
CBOMCTB (uryp u (HaxkToB

YMeHue omnepupoBaTh MOHATHUSMHU: PABEHCTBO (QUTYp, PABEHCTBO
TPEYTOJIbHUKOB; MapajluIeIbHOCTh U NEPHEHAUKYISIPHOCTD MPSIMBIX,
yIoJd MEXIy MNpAMbIMU, NEPHEHAMUKYJApP, HAKIOHHAS, MPOEKLMS,
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13

14

15

16

nogobue  duryp, NOAOOHBIE  TPEYTOJbHUKH,  CUMMETPHS
OTHOCHUTEJIBHO TOYKHA W IPSIMOI; YMEHHE pPacno3HaBaTh PaBEHCTBO,
CUMMETpUI0 U moaobue  uryp, NapajuyieIbHOCTh |
NEPHEHANKYISIPHOCT NPSIMBIX B OKPY’KAIOILIEM MHUPE

YMeHue onepupoBaTh MNOHATUSMH: [JJIMHA, PAacCTOSHUE, YIoll
(BeNMYMHA yTJa, CUHYC W KOCHHYC YIJla TPEyroJbHHUKA), IUIOIIA/Ib;
YMEHHE OLIEHUBATh Pa3MEPbI MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MUpE; YMEHHE TMPUMEHATh QOpMyJibl NEPUMETPA U IUIOLIATU
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTU M IUIOIIAJIA Kpyra, o0bema
NPsIMOYTOJIBHOTO MapajuleieluIela; YMEHUE MPUMEHSITh MPU3HAKU
pPaBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOUICHUS IS
BBIYHCIICHUS JIJTUH, pPACCTOSTHUH, TUIOIIa/1ei

YMmenue wu3o0paxarb MmiIockue GUIYypsl U HUX KOMOMHAIIWH,
IPOCTPAHCTBEHHbIE (QUTYpbl OT PYKH, C TOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEIACTB IO TEKCTOBOMY WJIU
CUMBOJIbHOMY OIMCaHUIO

YMeHHe OonepupoBaTh MOHATHSAMHU: HPSAMOYrOJIbHAasE —CUCTEMA
KOOpPJIMHAT; KOOPJAHWHATBl TOYKH, BEKTOpP, CYMMa BEKTOPOB,
IPOU3BEJECHUE BEKTOpa Ha YHCIO, CKAIPHOE IPOU3BEIACHUE
BEKTOPOB; YMEHHME HCIIOJIb30BAaTh BEKTOPbl M KOOPAMHATHI JIJIs
NPEICTABICHUS JAaHHBIX W PELICHUs 3a7ad, B TOM YHUCIE U3 JIPYyTUX
y4eOHBIX MPEAMETOB U peaTbHOMN KU3HU

YMeHue onepupoBaTh MOHATUSIMHU: CTOJIOMKOBBIE W KpPYTrOBbIE
quarpaMMbl, TaOJMIBl, cpeaHee apuMeTHYecKoe, MeauaHa,
HaumOoJIblIeE U HaUMEHbIlIee 3HAUYCHMs, pa3Max YHMCIOBOTO Habopa;
YMEHHE U3BJIEKaTb, HWHTEPIPETHUPOBATH U  MPeoOpPa30BHIBATH
uHbOpMaIlMIo, TMPEACTAaBICHHYI0 B Ta0iMIax W Ha Juarpammax,
OTPaXKaIOIyI0 CBOMCTBA U XapaKTEPUCTUKHU PEAIBHBIX MPOLIECCOB

W SBJIEHUH; YyMEHHE paclio3HaBaTh WM3MEHYMBBIE BEJIMYMHBI B
OKpPY’KarollleM MUpE

YMeHue onepupoBaTh MOHATHSIMU: CIIyYaWHBIA ONBIT (CIy4yalHbIN
OKCIEPUMEHT), JJIEMEHTapHOE COObITHE (SJIEMEHTApHBIA HCXON)
CIIy4yallHOTO OIbITa, CIIy4allHO€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOAUTh BEPOSTHOCTH CIy4YalHBIX COOBITUN B OIbBITaX C
PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU; YMEHUE peIlaTh
3a/1aud METOJIOM OpPraHUW30BAHHOIO IMepedopa M C UCIOJIb30BaHUEM
npaBuia YMHOXEHHUS; YMEHHE OLIEHHWBATh BEPOSTHOCTU PEATbHBIX
COOBITUHN U SIBJICHUH, TOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHUA B OKpYXalolleM MHpPE U B KHU3HU;
3HAKOMCTBO C TOHSTHEM HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YHCEI ¥ €r0 POJIbIO B MACCOBBIX SIBJICHUSIX
YMeHne BBIOMPATHh MOAXOMSIIMA W3YYEHHBIM METOH Uil PelIeHUs
3aJlay, NPUBOJUTH NPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B
OPUPOAE U KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB MAaT€MATUKHU



B MHCKYCCTBE, ONMCBHIBATH OTJECIbHBIC BBIJAIOIINECS PE3YJIbTATHI,
MOJyYEHHBIE B XOJI€ PAa3BUTUS MAaTEMATUKU KaK HAyKH, MPUBOIUTH
MPUMEPBl  MAaTEMAaTUYECKUX OTKPBITMA M WX aBTOPOB B
OTE€YECTBEHHOW U BCEMUPHOU UCTOPHUU

IlepeyeHb 31eMeHTOB coepKaHMS, TPOBepsieMbIX HA OI'D Mo MaTreMaTuKe

Kon IIpoBepsieMblii 3IEMEHT COAEPIKAHUS
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6.1

Yucna u BEIYUCIEHUS

HarypanbHbie u nienble uncina. [Ipu3Haku 1eIMMOCTH LENbIX YHCEN
OOBIKHOBEHHBIE U JECATUUYHBIE TPOOU, MPOLEHTHI, OECKOHEUHbIE
NePUOIMYECKUE TPOOHU

PannonansHblie uncna. ApudmeTndeckue onepaluy ¢ palMoHaIbHBIMU
quciIaMu

JleicTBUTENBHBIE Ynca. ApudmMeTHdecKue onepanuu ¢
JNEUCTBUTEIBLHBIMU YUCIAMU

[TpubnvkeHHBIE BRIUMCICHUS, TIPABUIIA OKPYTIICHUS, TPUKUIKA U OT[CHKA
pe3yabTaTa BEIYMCICHUN

AJredpanveckue BhIPaKEHHS

BykBeHHbIE BbIpaKeHUS (BBIPAXKEHUS C TIEPEMEHHBIMMU )

Crenenb ¢ uenbiM nokaszarenaeM. CTeneHb ¢ pallMOHaAbHBIM [10KA3aTeIEM.
CBoiicTBa CTENEHU

MHorouseHsl

Anrebpandeckas 1poob

Apudmernueckuil KOpeHb HaTypajdbHOM CcTereHu. JIecTBUS ¢
apu(pMETUYECKUMU KOPHSMU HATypaJIbHOM CTENIEHU

VYpaBHEHUS U HEPABEHCTBA

[enble n qpoOHO-panMOHAIbHBIE ypaBHEHHS. CUCTEMBI U COBOKYITHOCTH
YpaBHECHUU

Llenbie U APOOHO-palIMOHAIbHBIE HEPaBEHCTBA. CUCTEMBI U1 COBOKYITHOCTH
HEPABEHCTB

Pemenune TekcToBBIX 3a/1a4

UucnoBble NOCIEI0BATEIIBHOCTH

[TocnemoBaTeTbHOCTH, CIIOCOOBI 3aJaHUS TTOCIIEIOBATEILHOCTEH
Apudmernueckas u reomerpuueckas nporpeccun. Dopmysa CIOKHBIX
MPOLIEHTOB

OyHKIUU

OynHkMs, crnocoObl 3a1anus GyHkiuu. ['paduk pynkuun. O6nacth
onpeeseH!sl U MHOKECTBO 3HaueHuit pyHkiuu. Hynu dyHkiumm.
[TpomexxyTku 3HAaKOMOCTOSHCTBA. [I[pOMExKYTKH MOHOTOHHOCTH (DYHKITUU.
MakcumyMmbl 1 MUHUMYMBI QyHKITMA. Hanbombiiee 1 HanMeHbIIee
3HaueHue (DYHKIIMN Ha IIPOMEKYTKE

KoopanHaTel Ha NpAMOM U TIOCKOCTH

KoopnunnatHas npsimast



6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH
['eomerpus

['eomeTpudeckue GUryphl 1 X CBOHCTBA
TpeyronbHuK

MHOroyroibHUKH

OKpY>HOCTb U KpyT

N3mepeHre reoMeTpuYeCcKiX BEJIMYUH
Bekrtopsl Ha m1ockoCcTH

BeposiTHOCTB M cTaTUCTHKA
OrnucarenbHasi CTaTUCTHKA
BepostHocTh

KombunaTtopuka

MmnoxecTBa

['padsr



YYEBHO-METOJINYECKOE OBECIMEYEHUE OGPA30OBATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

1. Artanacsn JI. C., byryzoB B. @., Kagomues C. b., Ilo3usak 2. I'., FOnuna U. U.
I'eomerpus 7-9. — M.: IIpocsemenue, 2015.

2.3uB b. I'., Meitnep B. M. /Ilunaktuueckue Matepualsl o reoMeTpuu 3a 9 kiacc. — M.:
ITpoceemienune, 2015.

METOJINUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. ITporpammel o reomerpun st 7 — 9 kiacca. Aprop JI.C. AtanacsH.

2. MenbaukoBa H.b. TemaTuueckuii KOHTPOJIb [0 TEOMETPUH. 9 Kiacc.

3. T.M. Mumenko. A.Jl. baunkos. ['eomerpus. TemaTuueckue TecThl. 9 Kiacc.

4. TanacsH, JI.C. W3yuenme reomerpuu B 7-9 KJI.. METOJUYECKHUE
pexkomenaaruu g yautens / JI.C. Aranacsa, B.®. byry3os, FO.A. I'ma3koB u ap. —
M.: IIpoceemienue, 2013.

5. Nuenckas M. A. CamocToaTenbHbIE U KOHTPOJIbHBIE PAOOTHI K yueOHUKY JI.
C. Atanacsina 7-9 knaccel. — Boarorpan: Yuurens, 2013.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
NHTEPHET

. Poccuiickas anektponHas mikona. https://resh.edu.ru/
«Yuu.py» — https://uchi.ru/

«Sunmekc. YueOonuk» https://education.yandex.ru/home/

. «SKmacey . https://www.yaklass.ru/

. ®oxkcdopn https://foxtord.ru/about

. «Cupmyc. Ounaiin» . https://edu.sirius.online
«MapkeTmieric 00pa3oBaTeNbHBIX YCIYT»

. «SAngekcy, «1Cx», «Yuu.py», «Ckaiienr», «KoaBapac,
nu3natenbcTBO «lIpocBemnienue» u apyrue. https://elducation.ru/
9. «MHutepuerYpok» —. https://interneturok.ru/

10. O6pazoBatensHas matopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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