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MNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma yuebHoro mnpeamera «l'eomerpusi» paszpaboTaHa B
COOTBETCTBHH C:

*@enepasibHbIM 3aKOHOM OT 29.12.2012 r. Ne273-®3 «O6 oOpa3oBaHHH B
Poccniickon @enepanumy;

*@efepadbHbIM  TOCYJApCTBEHHBIM  00pa3oBaTENbHBIM  CTAHIAPTOM
OCHOBHOTro o0miero oOpa3zoBanust (YTBepkIeH MpukazoM MuHUCTEpCTBa
oOpa3oBanus u Hayku Poccuiickoit ®enepanuu ot 17.12.2010 Ne 1897);

e QdenepanbHbIM  TOCYJAapCTBEHHBIM  0Opa30BAaTENIbHBIM  CTaHJAPTOM

OCHOBHOro o0mero o6pazoBanus (IIpuka3 Munnpocsemenus PO ot

31.05.2021 1. Ne 287, ¢ wW3MEHEHUsMH, yTBEpkIAcHHbIMU [Ipukazom

Munnocsernienust P® ot 18.07.2022 r. Ne 568);

[IpumepHOli OCHOBHOW 00pa30BaTENbHON MPOrPaMMON OCHOBHOI'O OOIIIETO
oOpa3zoBanust (B pepakuuu mpotokona Ne3/15 ot 28.10.2015 denepanbHoro
y4eOHO-METOIMYECKOT0 00bEIMHEHHUS 110 00LIEMY 00Pa30BaHUIO);

e [lpukazom Munnpocsemenuss P® ot 18.05.2023 1. Ne 370 «O06
YTBEPKICHUH (eaepanbHOoil 00pa30BaTeIbHON MNpPOrpaMMbl OCHOBHOIO
o01ero oOpa3oBaHUs»;

[Ipukazom MunoOpHayku ot 31.12.2015r. Ne1577 «O BHeCeHUN U3MEHEHHI
B (QeaepanbHblii  TOCYJapCTBEHHBIM 00pa30oBaTENbHBIM CTaHAAPT OCHOBHOTO
oOmiero oOpa3oBaHus, YTBEPKIECHHBIN MpUKazoM MHHHCTEpCTBa 00pa30BaHUS U
Hayku Poccuiickoit @eaepaunn ot 17 nexadpst 2010r. N1897»;

[Ipukaszom MunucrepctBa IIpocsemenuss PO ot 21.09.2022r No 858 «O
denepasbHOM TepeyHe Y4YEOHUKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHUIO MPU
peanu3aluyd HMEIIIMX TOCYJapCTBEHHYIO aKKpEeIUTalHi0 00pa30BaTeIbHbIX
nporpamm HOO, OO0, COOx;

[IpumepHO#i porpammoil mo Kypcy reometpuu (7 — 9 KIaccel), CO3JaHHOM
Ha OCHOBE KOHIENIIMN TPENoJaBaHUsl TEOMETPUU B CpEAHEH MIKOJIE,
paspaborannoit JI.C.AtanacssHOM, BKIIOUeHHON B «COOPHUK pabodmMx MporpaMm
7-9 knaccel. I'eometpus», coctaBurens T.A.BypmuccrpoBa. M.: Ilpocsemienue,
2011.-95¢c.;

[Tonoxenuem o pabodeit mporpamme OIOHKETHOTO 00111e00pa30BaTEIHLHOTO
yupexenuss YP «CronuuHbiil nuuei» (YTBEPKICHO NPUKAa30M IUPEKTOpa OT
31.08.2023 Ne182);

*OcHOBHOI 00pa3oBaTeNbHOM MPOrpaMMOil OCHOBHOTO OOIIEro 00pa3zoBaHus
Or0/KETHOTO 00I1Ie00pa3oBaTebHOr0 yupexaeHus YP «CTonuuHbIi auiein»
(yTBepxmeHa nmpukazom mupekropa ot 31.08.2023 Nel82);

*Y4eOHBIM IJIAHOM OIO/IKETHOTO 00I1e00pa30BaTENbHOIO yupexaeHus YP
«CTOMYHBIN JuUIei» (YTBEepKIeH mprka3zoM agupekTopa ot 31.08.2023 Nel82);



['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWIA M B3aUMHOE  pPACHOJIOKEHHE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [[eHHOCTh M3ydYeHUsI T€OMETPUU Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACS YUUTCS IPOBOJAUTD
JTIOKa3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyXIeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBAa OT IPHU3HAKOB,
bopMyIUpOBaTh OOpATHBIE YTBEPKICHUSI.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUHU SBISETCS HCIIOIb30BAaHUE €€ Kak
WHCTPYMEHTA MPU PEIIEHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCS B peasbHOM ku3HM. OOydaromuiicss JOHKEH HayYUThCS
OIPENETUTh FEOMETPUUECKYIO0 (UTypy, ONUCaTh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/b 3€MEJILHOTO yYacTKa, pacCUuTaTh HEOOXOAUMYIO JITUHY
ONTOBOJOKOHHOTO KaOenss wid TpeOdyemble pa3Mepbl Tapaxa il aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpas, BHIYMCIHUTEIbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Ipu pemieHuy 3amay NPAKTUYECKOTO XapaKTepa OOYyYaroIMHCA YUYHUTCS CTPOUTh
MaT€MaTUYeCKHEe MOJEIM PEalbHBIX JKU3HEHHBIX CHUTyalMi, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTb ITOJYYEHHOT'O PE3yJIbTaTa.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JPYTMMH Y4eOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEACICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYEHHBIX YMEHMH B (pu3MKe U
TeXHMKE. OTH CBsi3W Hambojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Merox koopauHat» U «Teopema
[Tudaropar.

VYueOubii kypc «l'eoMmeTpus» BKJIIOYACT CICAYIOIIUE OCHOBHBIC pPa3Jeibl
comepxkanusi: «['eomerpuueckue ¢Gurypsl u UX CBOWCTBay, «M3mepeHue
Ir€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpPAMHATBI HAa  IUIOCKOCTHY,
«Bekrtopsl», «JIBrxkenus miockoct», «IIpeodpazoBanus mogo0ous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 8 kiacce
— 68 yacoB (2 yaca B HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUA

7 KUIIACC

['eomerpuyeckue Gurypbl

@urypsl B r€OMETPUHN U B OKPYKAIOIIEM MHUPE

['eomerpudeckas ¢urypa. @opmMupoBaHue MPEACTABICHUN O METaNpeIMETHOM
MOHATUU «PUTYpay.

Touka, MMHMS, OTPE30K, MpsiMas, JIy4, JIOMaHas, MIOCKOCTh, Yroj, OUCCEKTpuca
yIJIa U €€ CBOMCTBA, BUIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBasg cummerpuss reomerpuyeckux ¢uryp. LleHTpansHas cumMMmeTpus
T€OMETPUYECKHX (UTYP.

Bennuunsl

Ilonarne Bennuunsel. Jnuna. M3mepenue mimHbl. EAMHULBI U3MEPEHUS JIMHBI.
Benuuuna yrna. ['pagycnas mepa yria.

['eomeTpruecKkre MoCTpOCHUs

['eomeTpuueckrne MOCTPOEHUS Il WJUIFOCTPALlMA CBOWCTB T€OMETPUYECKUX
uryp.

NHCTpyMEHTBI Uil TIOCTPOEHUN: LUPKYJb, JUHEWKA, yroibHUK. [Ipocrenimme
NOCTPOEHUSI ILMUPKYJeM M JIMHEHKOW: TIOCTpOEHHE OUCCEeKTPUCHI  yIuia,
MEPIIEHINKYJIApA K IPSIMOM, YIia, pABHOTO JaHHOMY.

Tpeyronbauku. BricoTa, Menuana, OUCCEKTpHCa, CPEHSS JTUHUS TPEYToJIbHUKA.
PaBHOOEpEHHBIN TPEYTOIBHUK, €r0 CBOWMCTBA M MpPHU3HAKU. PaBHOCTOpOHHUMN
TPEyroibHUK. [IpAMOYTOJIBHBIN, OCTPOYTOJIBHBIN, TYIIOYTOJIbHBIN TPEYTOJIbHUKH.
Bnenrnue yriel TpeyrosibHuka. HepaBeHCTBO TpeyTroJbHHKA.

[TocTpoeHne TPEYTrONBbHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHAM W YIJIy MEXIY
HHUMU, CTOPOHE U JIBYM IIPUJICKAILINM K HEX yIJIaM.

[TapaiuteTIbHOCTD MPAMBIX

[Ipy3Hakn W CBOMCTBA MAapaUIENbHBIX NPSAMBIX. AKCHOMa MNapaJUIEIbHOCTU
EBxmmnpa. Teopema Daneca.

ITepnennukynspuslie npsmeie. IIpsamoit yrom. IleprieHaAuKyssp K npsmou.
PaBenctso ¢uryp

CBolicTBa paBHBIX TPEYTOIBHUKOB. IIpM3HaKu paBeHCTBA TPEYTOJBHUKOB.
OKpyXHOCTb, KpyT

OKpy»XHOCTb, KPYT, UX 3JIEMEHTHI M CBOMCTBA; LEHTPAJIbHbIE U BIIUCAHHBIE YTJIBI.
KacarenbHas u cekymas K OKpy>KHOCTH, UX CBOWCTBA. BriMCaHHbIE U ONKUCAaHHbBIE
OKPYKHOCTH JUJIS1 TPEYTOJIbHUKOB.

B3anmHoe pacnonoxeHue npsMon U OKPYKHOCTH, IBYX OKPYXHOCTEN.

Nen/mt Paznen KonnuectBo yacos Bun pabotsr

1  HavanpHbIE reOMeTpUUYECKUE CBEICHUS 13  KontposbHas padorta Nel
1o TeMe «HavyanpHble TEOMETPUYECKNE CBEACHUSD)



2  Tpeyrompuuku 18  KontpombHas pabora Ne2 1o TeMe

«TpeyronbHukm»

3  Ilapamnensubie npsimbie 13 Kontponmpnast paGotra Ne3 mo  Teme

«[TapannenbHble IPsAMBIE»

4 CoOTHOUIEHMSI MEKIY CTOPOHAMHU U yIiiamMu TpeyroibHuka 20
[IpoBepounass pabota «COOTHOIIEHHS MEXIy CTOPOHAMH M YIVIAMH

TPEYTOJIbHUKA»

HroroBasi KOHTpoOJbHas paboTa

8 KJIACC

YetsipéxyroapHuku. [lapamienorpaMm, ero nMpu3Haku U cBoiicTBa. YacTHble
cllydad MNapajuiesorpaMMOB (TIPSAMOYTOJIBHUK, pOoMO, KBajapaT), UX HpPHU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuus, €€ CBOWCTBA W MPU3HAKHU.
[IpssMoyroJibHas Tpaneuus.

Meron ynBoenuss Mmenuansl. LlentpanbHas cummerpus. Teopema daneca u
TEOpEMa O IPOIOPLUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojapHUKa.

[Tonobue TpeyronbHUKOB, ko3(p¢uuuent nonodus. Ilpuznaku nogoOus
TpEeYroJbHUKOB. [IpuMeHenne noqooust mpy peleHny NPaKTUYEeCKUX 3a1a4.

CpoiicTBa mmomajei reomerpudeckux ¢uryp. @opMynbl ais TUIOLIAAH
TpeyrojbHHKa, NapaieiorpaMma, pomba u Tpanenuu. OTHOIIEHHE IUIoLaaen
MOI00HBIX (UTYP.

Brruncnenne miomanaed TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenune teopemnr Iludaropa npu pernieHUN
NPaKTUYECKUX 3a]a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOro yTIJjla MNPSIMOYTOJBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUrOHOMETpUUECKHE (DYHKIIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M LEHTpaJbHBIE YIUIBI, YIOJ MEXAY KacaTeJIbHOM U XOpIOM.
Yriel  Mexay ~XopJaMM M CEeKyIUMMH. BrmcaHHble W ONMCaHHbBIE
YETBIPEXYTOJbHUKN. B3auMHOE pacnojiokeHue HOByX OKpykHoctel. Kacanue
OKpyx)HOCTeil. OO1Iue KacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrimoB ot 0 go 180°. OcHOBHOE
TPUTOHOMETPUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUS.



Pemienne TpeyronpHukoB. TeopemMa KOCMHYCOB M TeOpeEMa CHHYCOB.
Pemienne mnpakTHYeCKMX 3aAad4 C HUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

ITpeoOpa3oBanue nogodus. [lonoOrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOM3BEACHUM OTPE3KOB XOpPI, TEOPEMBI O NPOU3BEACHUU
OTPE3KOB CEKyLIUX, TEOPEMA O KBAAPATE KaCATEIbHOM.

Bektop, mnumHa  (MOIynb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTODBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OIEpAllMM HAaJ BEKTOpamu. Pa3nojkeHHe BEKTOpa IO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsIpHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHNUE U1 HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPY>KHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEH U MPSAMBIX. MeTOI KOOpAUHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmmHAa OKpyxkHOCTH. I'pamycHas w
paauaHHas Mepa yIia, BBIYMCIEHHE JUIMH NYyr OKpy»kHocTed. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUU (QUTYp (dJIEMEHTapHbIe
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«I"eomeTpusD» XapaKTEpPHU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp IpaKAaHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEMaTHUYECKONM HayKu Kak cQepbl 4YeIoBeuUeCKOn
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJbTYypOH KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTaHue, (GOpMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Cpeapl, IJIAaHUPOBAHHUS TIOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEACTBUN MJII OKpPY’XKaloIIeH Cpeabl, OCO3HAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHWUH, B TOM YHCIE
dbopMyIHpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aelcTBUA:

e BBUBJSATh U XaPAKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKU MATEMATHUYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy MOHATHSAMHU, (DOPMYyIUPOBATH
ONpEAEeTCHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccuuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYJIMPOBATH U  MPEOOPA3OBBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrs B (akTax, JAHHBIX, HAONIOACHUSIX U YTBEPKICHUSX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JIeNnaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh aAPTyMEHTAIUIO, TPHUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpATh CIOco0 pemieHus y4dyeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJIee TOAXOMAMUNA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENIbCKUNW WHCTPYMEHT IMO3HAHUA,
(GbopMynIupOBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPoOIeEMy,
CaMOCTOSATENILHO YCTAaHABIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHCE;

MPOBOJUTh MO CAaMOCTOSATEIHLHO COCTaBJICHHOMY TIUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTUYECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKAY COOOi;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IMPOIECCa, a TaKXKe BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIMHU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yUHUTENIeM WU CHOPMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1eliCTBHA:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYXKACHUS B COOTBCTCTBUU C YCIIOBHUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHUS MO XOAY PEUICHHS
3aJa4i, KOMMEHTHUPOBATh MOJYyYEHHBINA PE3yIbTAaT;

B X07ie 00CYK/IeHHUs 3a]]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, pelIaeMoil 3ajaun, BbICKa3bIBaTh UJIEU, HAIEJICHHBIE HA MOMCK
pELICHUs, COIOCTABIATh CBOM CYXKICHUS C CYXKICHUSAMH JpYyruX
YYaCTHUKOB JAMANora, OOHApYKUBATh Pa3IMYM€ W CXOJACTBO TMO3HIIMMA, B
KOpPEKTHOM opme PopMyTHUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pPE3yJbTaTbl  PEIICHUs 3aJa4H, IKCIIEPUMEHTA,
UCCIIEJOBaHMsI, IPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh ()OpMaT BBICTYILIICHUS
c y4€TOM 3aj1a4 Mpe3eHTalMU U OCOOEHHOCTEHN ay JUTOPUH;

MOHMMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHAUBHTY JIbHOM
paboTHI TIPH PEIICHNN YUYEOHBIX MaTEMAaTHIECKHX 3a]1aY;

IPUHUMATH L€Ib COBMECTHOM JEATENBbHOCTH, MJIAHHUPOBATh OPraHU3ALIMIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yJbTaT paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHUSIMHU, MO3TOBbIE€ IITYPMbI U IPYTHUE), BHIIOIHATH CBOIO YacTh pabOThI
U KOOPAMHHMPOBATh CBOMU JEHCTBUS C JAPYTMMH WIEHAMU KOMAaHJBbI,
OILICHWBATh KAaueCTBO CBOETO BKJIaga B OOLIMII MPOAYKT MO KPUTEPHSM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaTh CHOCOO pelieHuss ¢ Yy4ETOM HMMEIOIIMXCS PeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
peLIEeHNs] MaTEMAaTHYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IPH PELIECHUN 33a4H,
BHOCHUTH KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IMOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSCHATh NMPUYMHBI JOCTH)KEHHUS WM HEJOCTHXKEHUS ILEJH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI

BeinmyckHuK HayuuTces B 7-9 Kiaccax (4J151 HCIOJIb30BaHUS B IIOBCEIHEBHOM
JKM3HM U 00ecreyeHus1 BO3MOKHOCTH YCIEIHOT0 NMPO0J/LKeHNsl 00pa30BaHus
Ha 0230BOM YpOBHe)

I'eomeTpuyeckue purypol

e OmnepupoBatb Ha 0a30BOM YPOBHE MOHATHSIMH TE€OMETPUUYECKUX
buryp;

® U3BJIEKATh uH(pOpPMaIUIO 0 r€OMETPUYECKHUX durypax,
MPECTABICHHYIO Ha YEPTEKaxX B SIBHOM BH/IC;

® MPUMEHATh JJIA pEeHIeHUs 3ajJad TeoMeTpudeckue (axThl, eciu
YCJIOBHSI X TIPUMEHEHUS 3a]/1aHbl B SIBHOM (opMme;

e pemarh 3aJa4yd HAa HAXO0XKJACHUE TE€OMETPUYECKUX BEJIMYHUH I10
oOpasliaM Ui aJIrOPUTMAaM.

B noBceaHeBHOI KU3HU U NPU U3YYEHHH PYTUX NPEAMETOB:

® UCIOJB30BaTh CBOMCTBA TE€OMETPUYECKUX QUTYp [JIs pelIeHUs
TUTOBBIX 3aJlay, BO3HUKAIOIIMX B CHUTYyallUsAX MOBCEAHEBHOM KU3HM, 3a7ad
MPAKTUYECKOTO COJICPIKAHUA.

OTHOIIEHUs

e OmnepupoBath Ha 0a30BOM YPOBHE TMOHSATHUSMH: PABEHCTBO QUTYD,
paBHbIe (UTYpBI, PABEHCTBO TPEYTOJbHUKOB, NapaJICIbHOCTh MPIMBIX,
MEPHEHIUKYJISIPHOCTh TMPSMBIX, YIJIBI MEXKIY HPSIMBIMHU, MEPIECHIUKYIISP,
HAKJIOHHAsI, TPOCKIIUSL.

B noBceaHeBHOM KU3HU M NIPU U3YYEHHH IPYTUX NPEAMETOB:

® UCIOJb30BaTh OTHOILIGHMSI [IJII PEIICHUS MPOCTeHIMX 3ajaad,

BO3HUKAIOIIUX B PEAIbHOM KU3HU.
N3mepeHusi 1 BIYMCJICHUS

e BbINONHAT HM3MEpPEHHE [JIMH, PACCTOSIHUW, BEJIWYMH VYIJIOB, C
MOMOIIBI0 HHCTPYMEHTOB JIJI1 U3MEPEHUI JITTUH U YTJIOB;

® TpUMEHIThL (OopMyJbl MepuMeTpa, IUIoOMAad U o0beMa, IUIONIATU
MOBEPXHOCTH OTJICJbHBIX MHOTOIPAHHUKOB MPU BBIYHCICHUSIX, KOTJa BCE
JTAHHBIE UMEIOTCSI B YCJIOBUH;

e mpumeHsATh Teopemy Iludaropa, 06a3oBbie TPUTOHOMETPUUECKHUE
COOTHOWIEHHUSI JJIs BBIYMCIICHHS JUIMH, PACCTOSHUH, IUIOIIAEN B MPOCTEUIINX
CIIyvasx.

B nmoBceaHeBHOI KU3HU M NIPU U3YYEHHUH IPYTUX NPeIMETOB:

® BBIYUCIATHh PACCTOSAHMS HAa MECTHOCTHM B CTAHJAPTHBIX CUTyalUsX,
IVIOIAAM B NPOCTEUIIUX CIydasX, MNPUMEHATh (OpMyIlibl B IPOCTEUIINX
CUTyalUsX B IOBCEIHEBHOM KU3HMU.

I'eomeTpHYecKkue moCTpoeHHUst

e 1300pakaTh TUNOBBIE TIOCKUE GUTYPHI U GUTYPHI B TPOCTPAHCTBE OT
PYKHU U C IOMOUIBI0 HHCTPYMEHTOB.

B noBceaHeBHOI KM3HU ¥ NPU U3YYEHHUH PYTUX NPeAMETOB:



® BBINIOJHATH MIPOCTEHMIINE MOCTPOEHUS Ha MECTHOCTU, HEOOXOUMBIE B
pEaAbHOM KU3HMU.
I'eomeTpuueckue npeodpa3oBaHus
e Crpoutb Gurypy, CAMMETPUUYHYIO JTAHHON (UType OTHOCUTEIHLHO OCH
Y TOYKHU.
B moBceaqHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPeAMETOB:
® DPacno3HaBaTh JIBHXKEHUE OOBEKTOB B OKPYKAIOIIEM MHUPE;
® PpAaCMO3HABaTh CAMMETPUYHBIC (PUTYPHI B OKPYKAIOIIEM MHUPE.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH
e OmnepupoBarb Ha 0a30BOM YpOBHE TMOHATHSIMH BEKTOp, CyMMa
BEKTOPOB, MPOU3BEJICHUE BEKTOPA HA YUCII0, KOOPAUHATHI HA MIJIOCKOCTH;
® ONpeaessITh NPUOIUKEHHO KOOPAMHATHI TOUYKU MO €€ H300paKEHUIO
Ha KOOPAUHATHOM IIJIOCKOCTH.
B noBceaHeBHOI KU3HU M NPU U3YYEHUH PYTUX NPeAMETOB:
® UCIOJB30BaTh BEKTOPHI [JII pEIICHUS NPOCTEUIMX 3aJad  Ha
OMpEIeSICHUE CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.
Hcropusi MaTeMaTUKH
e OnuceiBaTh OTHEJIbHBIC BBIJAIONIUECS PE3YIbTATHI, MOJYYEHHBIE B
XO0JI€ pa3BUTHSI MAaTEMATHKN KaK HAyKH;
® 3HaTh NPUMEPHl MATEMATUYECKUX OTKPHITUN U UX aBTOPOB, B CBSI3U C
OTEUYECTBEHHOW U BCEMUPHON UCTOPHEM;
® [IOHMMATh POJIb MATEMATUKU B pa3BUTUHN Poccun.
MeToabl MaTEMAaTHKH
e BriOuparh moaXoauid M3y4eHHBIH METO JUIs PEeIISHUS U3yUYCHHBIX
TUTIOB MAaTEMAaTHUYECKUX 3a]1ay4;
e [IpuBoauTh MpUMEpPHl MATEMATHYECKUX  3aKOHOMEPHOCTEH B
OKpY’Karolen 1eHCTBUTEILHOCTH U IPOU3BEICHUSX UCKYCCTBA.

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYHUThCs B 7-9 Ki1accax st
o0ecrneyeHusi BO3BMOKHOCTH YCIEITHOTO MPO0JKEeHUsI 00pa30BaHUA HA
0a30BOM M yri1y0JIEHHOM YPOBHSIX
I'eomerpuyeckue purypsi

o  Onepuposams NOHAMUAMU 2EOMEMPULECKUX PUYD;

® u3GIEKAMb, UHMEPNPEMUPO8AMs U NPeodpazoevieams UHGopmayuo
0 2eoMempuiecKux Queypax, npedCmasieHHy0 Ha Yepmencax,

® npumeHsAmb 2eomempuyeckue Qakmol 018 peuleHus 3a0ad, 8 MoMm
yucre, Npeonoazaruux HeCKOJILKO Ua208 peuletus,

® ¢opmynuposamv 6 HNpOCMEUWUX CAYYAAX CBOUCMBA U NPUSHAKU
pueyp;

®  00KA3bIBAMb 2COMEMPUYECKUE YIMBEPIHCOCHUSL,

® grademv  cmaHOapmuou  Kiaccugukayueu — NIOCKUX  ueyp
(Mpey2oIbHUKO8 U 4emblpexy20ibHUKOB).



B noBceHeBHOM KU3HHU M TPH U3YYE€HUHU APYTUX NMPEIMETOB:
®  UCHONB308AMb CEOUCMBA 2e0MemPUYecKUX Guayp 0isl peuieHus 3a0a4
APAKMUYECKO20 XapaKkmepa U 3a0a4 U3 CMeHCHbIX OUCYUNIUH.
OTHOIICHUSA
o Onepuposamv NOHAMUAMU. DPABEHCMBO ueyp, pasHvle dueypol,
PABEHCMBO MPeyeOibHUKO8, NAPALIEIbHOCIb NPAMbBIX, NEPNEeHOUK)ISIPHOCb
NPAMBIX, Yeibl MeHCOY NPAMbIMU, NEePHEeHOUKYIAP, HAKIOHHAA, NPOeKyus.,
nooobue gueyp, nodobmsie Gueypvl, NOOOOHbIE MPEY2ONbHUKU,
o npumensmos meopemy Daneca u meopemy 0 NPONOPYUOHATLHBIX
ompe3Kax npu peuweHuly 3a0ay,
®  Xapakmepuzoeams G3AUMHOE PACNONONCEHUE NPSAMOU U OKPYICHOCMU,
08YX OKPYAHCHOCHE.
B noBce1HeBHOM KU3HH M NIPH U3yYE€HHHU APYTHUX NMPeIMETOB:
® UCNONB308AMb OMHOWIEHUs. O peuleHus 3a0a4, BO03HUKAIOWUX 8
PeanbHOU HCUSHU.
H3mepeHusi M BLIYUCTEHUSA
o Onepuposamsv npeocmasieHusMu o OauHe, naowjaou, odveme Kak
senuuunamu. Ilpumensamo meopemy llugacopa, hopmynvr niowaou, oowvema
npU peuleHuu MHO20UIa208blX 3a0ad, 8 KOMOpblX He 8ce OaHHble NPeOCmasileHbl
SI6HO, a mpebylIom GblYUCTIeHUN, ONepupo8ams Ooaee WUPOKUM KOIUYeCmEoM
Gdopmyn Onunsl, naowaou, 0o6vema, LIYUCIAMb XAPAKMEPUCTNUKU KOMOUHAYUL
Queyp (oKpyscHOCmEl U MHO20Y20NbHUKOB) BbIYUCTIAMb PACCIMOAHUSL MEHCOY
Queypamu, npumMeHAmb MmpucoHomempuyeckue Gopmyavl Ol GbIYUCIEHUU 8
Oosee CIOJACHLIX CYYAsX, NPOBOOUMb BbIYUCIEHUS HA OCHO8E PABHOBENUKOCU
U pagHOCOCMABLEHHOCMU,
®  11POBOOUMb NPOCMbLE BbIYUCTICHUS HA 00bEMHBIX MENax;
® copmyruposamo 3a0a4u HA 8bIMUCIEHUE ONUH, NAoUladell U 00beMos
U peuamas ux.
B noBceHeBHOM KU3HU M NPHU U3YyYEeHHUHU JPYTUX NPeIMETOB:
®  11POBOOUMb GLIUUCIEHUSL HA MECIHOCMU,
® npumeHAmMsb QOPMYIbl NPU BLIYUCTEHUAX 6 CMENCHbIX YVYEOHbIX
npeomemax, 8 OKpyicaroujeli 0etucmaumeIbHOCmu.
I'eomerpuyeckue mocTpoeHus
o Uzobpaxcamv ceomempuyeckue @ueypbl N0  MEKCMOBOMY U
CUMBOILHOMY ONUCAHUIO,
® C80O0OHO  oOnepuposamv  YEPMENCHbIMU  UHCMPYMEHMAMU 8
HeCIIONCHBIX CYYAsX,
®  GLINOIHAMb NOCMPOEHU. MPeyeOibHUKO8, NPUMEHAMb OMOebHble
Memoobl NOCMPOEHUU YUPKYleM U JUHEeUKOU U NpoBoOUms npocmetiuiue
UCCNIe008AHUS YUCTA PeUleHUl,
® u3z00padicamv munogvle NIOCKue uaypvl U o0OveMmHble mena C
HOMOWBIO NPOCENUUX KOMNbIOMEPHBIX UHCIPYMEHMO8.



B noBceHeBHOM KU3HHU M TPH U3YYE€HUHU APYTUX NMPEIMETOB:
®  GLINOIHAMb NpOCMeluiue NOCMPOeHUs HA MECIMHOCMU, He0OX00UuMble
8 PeanbHOU HCUHU,
® OyeHUBaMb Pa3MepPbl PEalbHbIX 00BLEKMO8 OKPYICAIOULe20 MUPA.
IIpeoOpa3oBanusi
o Onepuposamv noHamuem O8UMCEHUs U Npeodpaz08aHus noooobus,
enademsv npuemMamu HNOCMpPOeHUs @ueyp ¢ UCHOIb30BAHUEM OBUNCEHUU U
npeobpazosanuii. no00OUs, NPUMEHAMb NOJYYEHHble 3HAHUA U ONblm
HOCMPOEHULL 8 CMENCHBIX NPeOMemax U 8 PeanibHblX CUMYAYUIX OKPYHCAIOUe20
mupa,
e cmpoums ueypy, no00OHYIO OAHHOL, NOJL308AMBCA CEOUCMEAMU
n00006UsL 0151 060CHOBAHUS CBOUCE Pucyp,
® NpUMEHAMb C8OUCMBA OBUNCEHUUl Ol NPOBEOeHUsl NPOCMEUUUUX
obocHosanutl ceolcme uyp.
B noBce1HeBHOM KU3HU M NIPH U3yYEeHHUHU APYTHUX NMPeIMETOB:
® NPUMEHAMb CBOUCMBA OBUNCEHUU U HNPUMEHAMb Nnoododue O
nOCMPOEeHUU U 8bIYUCTEHUU.
BeKTOpbI M KOOPAMHATHI HA MJIOCKOCTH
e Onepuposamv HNOHAMUAMU 6EKMOpP, CYMMA, PA3HOCHb BEKMOPO8,
npouzeedeHue 6eKmopa Ha HYUCLO0, Y20l MedXHcOy BeKMOpaMU, CKAIApHOe
npoussedeHue eKmopos, KOOPOUHAmMvl Ha NJIOCKOCMU, KOOPOUHAMbl 6eKMOPA;
® GLINOIHAMb OelicmBUss HAO BeKMOpamu (ClodiceHue, Gvluumanie,
VMHOJMCEHUe HA YUCTO0), B8bIMUCIAMb CKAIAPHOE Npoussedenue, onpeoeisims 6
APOCMEUWUX CAyuasx y2oi Mexcoy 6eKmopamu, 6bINOJHAMb DA3N0NHCEHUE
8eKMoOpa HA CcoCmagualowue, NPUMEHAMb NOJYYeHHble 3HAHUAL 6 Qu3uKe,
NONb308AMbC  POPMYNIOL  BLIYUCIEHUSI PACCMOAHUSA MeHcOy MOUKAMU No
U3BECMHBIM KOOPOUHAMAM, UCHONb308aMb YPABHEeHUs ueyp ONsl peuleHusl
3a0auy;
® NpUMEHSAMb BEeKMOPbl U KOOPOUHAMbL OJisl PEULEHUs. 2eOMEMPUYECKUX
3a0ay Ha evluuciieHue ONIUH, V2Jl08.
B noBce1HeBHOM KNU3HU M NIPH U3yYE€HUH APYTHX NMPEIMETOB:
®  UCNONB308AMb NOHAMUSL 6EKMOPO8 U KOOPOUHAmM OJisl peulenus 3a0ay
no @u3suke, ceocpagpuu u Opy2um y4eoOHbIM nPeOMema.
HUcropust MaTeMaTUKHU
o Xapakmepuzosamv 6KIAO 6bIOAIOWUXC MAMEMAMUKOE 8 pa3eumue
MamemMamuKy U UHbLX HAYYHbIX obracmetl;
® NOHUMAMb PO Mamemamuxu 6 pazeumuu Poccuu.
MeToabl MaTEMAaTHKH
o Ucnonv3ys usyueHHvle Memoobl, NPOBOOUMb OO0KA3AMENbCMBO,
BbINOIHAMb ONPOBEPHCEHUE,
® guIOUpPaMb U3VUEHHbIE Memoobl U UX KOMOUHayuu O peuleHus
MamemMamuyecKux 3a0a4,



® uCnonv308amMb  Mamemamudeckue — 3HAHUA Ol ONUCAHUS
3aKOHOMEpHOCmeEll 8 OKpyxcaioweu O0eucmeumenbHoOCmu U HpoU3BeoeHUsx
uckKyccmea,

® NpUMEHAMb npocmeliuiue NpocpamMmuble Cpeocmed U JeKmpPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbL NPU PeUleHUU MamemMamuiecKux 3a0adu.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicsi MOJMYYUT CIECAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJABl UYETBHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IPH PEUIEHUH T€OMETPUUECKUX 3aau.

[IpuMeHsATh CBOMCTBAa TOYKHM IEPECEUECHMs] MEIWaH TPEyroJibHUKa (LEHTpa
Macc) B pEIICHUH 3a/au.

BiageTe noHsATHEM CpeqHEN JMHUM TPEYTOJIbHUKA W TPAIllClUH, IPUMEHATH
UX CBOWCTBA IIpU PELICHWH T€OMETpUYECKUX 3anad. Ilosb3oBaTecs TEOpeMoi
dasieca U TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh npU3HAKK NOJ00US TPEYTOJbHUKOB B PEIIEHUH T€OMETPUUECKHUX
3a/1ay.

[Tonb3oBaTecss Teopemoir [ludaropa npns pemieHUss TE€OMETPUYECKUX MU
npakTuyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJEIb B MPAKTUYECKHX
3a/layax, CaMOCTOSITENIBHO JENIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE ITTUHBI.

Brmagete DOHATHMSAMH CHHYyCa, KOCHMHYCa M TaHIEHCAa OCTPOro yria
IPSIMOYTOJIBHOTO TPEyroJbHUKA. 110J1630BaThCS 3TUMH MOHATHIMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJbHUKA U TUIOIIAAN
MHOTOYTOJIbHBIX ~ (puryp (mosib3ysicb, TI/i€ HEOOXOAMMO, KaJIbKYJISTOPOM).
[IpuMeHSATh MOyYEeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagete NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO YTIJa, MCHOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MeXay XOpAaMH (CEKYIIMMH) U YIJIe MEXIy
KacaTeJIbHOM U XOPJIOU MPU PEIICHUHA FT€OMETPUYECKUX 3a1a4.

Branetes moHATHEM ONMMCAHHOTO YETBHIPEXYIOJbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELIEHUU 3aa4.

[IpuMeHsATh MOJlydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJIeNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TpPUMEHEHUEM IMOAOOMS U TPUTOHOMETPUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K xoHiy oOyueHus B 9 kiacce OOyYarONIMICS TOJYYHT CIETYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMU OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILBIO PAa3JIMYHbIE 3JEMEHTHl MPAMOYTOJIBHOIO TPEYroJbHUKA («pELICHHE



IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMOIBIO KaTbKYJIATOPA) JJIMHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHUH.

[Tonb3oBatbes hopmynaamMu MPUBEACHHUS U OCHOBHBIM TPHUTOHOMETPHUECKUM
TOXJIECTBOM JUI HAXOXJICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB JUIsl HAXOKJIEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJO0HBIX Guryp. Iloap30BaThCs CBOMCTBAMHU MO00MSI IPOU3BOJIBHBIX
buryp, yMeTb BBIUKCIATH MJWHBI W HAXOAUTh YIJIbI y MOAOOHBIX QUryp.
[IpumeHsATh cBoOWCTBa MOJO0OMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IpUMEpPHI OJOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O IPOU3BEIECHUU OTPE3KOB XOPJ, O IMPOU3BEICHUU
OTPE3KOB CEKyIIMX, O KBaIpaTe KacaTeJabHOM.

[Tonb30BaTbCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA U (PU3HUYECKHI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENECHUE BEKTOPOB ISl HAXO0XKJACHUS JIJIMH U YTJIOB.

[Tonb30BaTbCd METONOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnanets MNOHATUSIMH NMPABUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyT'M OKPY’KHOCTH W PaJWaHHON MEphl yIia, YMETh BBIYMCIATH IUIOLIA/b
KpyTa U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JBHKCHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IpuMeHsATh MOJlydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJEJIN JIJIS 3a/1a4 PEaNbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TNPUMEHEHHEM IMOA0OMS U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbIe
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
N bubmuorexa [JOK
1 4 12 1
CTRIPEXYTOILHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IIPONOPLUOHAIIBHBIX OTPE3KaX, MOJ00HBIE 15 bubmmorexa LIOK
POTIOPHL P > 104 https://m.edsoo.ru/7f417e18
TPEYrOJbHUKU
[Inomans. Haxoxaenue miomanei
3 Tpe I:OJfLHI/IKOB u f/IHOFO FOJEHI[LIX ¢ur 14 1 bubmorexa HOK
pey Y b https://m.edsoo.ru/7f417e18
[Tnomaan moxoOHBIX Guryp
4 Teopema [Iudaropa n Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BricanHsie n
5 OIMCAHHBIE YEThIPEXYTOJIbHUKH. 13 bubnnoreka [JOK
KacarenbHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
. bubnuotexa [JOK
I1 4
y OBTOpEHHE, 000DLICHHE SHAHIH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcbl
bu6nmoreka IIOK
1 B 12
CITOPH! https://m.edsoo.ru/7f4lal2c
2 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmmorexa [JOK
P PA https://m.edsoo.ru/7f41al2c
3 Tpuronometpus. Teopembl KOCUHYCOB 1 16 1 bubnuoreka [IOK
CHUHYCOB. Penienue TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
4 [Ipeobpa3zoBanue nonodus. Metpuyeckue 10 1 bubmmorexa [JOK
COOTHOUICHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [lnHA
5 OKPY’KHOCTH M TUIONIalb Kpyra 8 brbmmorexa [TOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue mnomaaei
bubmmoteka IIOK
6 6 1
JlBIKeHNS TI0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS 7 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 1



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IIVTAHUPOBAHUE

7 kjaacc

Ne Conepxxkanue yueOHOro MmarepuaJia Kou-Bo
yYPOKa 4acoB
I'naBa 1. HayanbHble reoMeTpuYecKne CBeIeHUA 13
1 | Benenue B mpeaMer. 1
2 Touxka. [Ipsimas. OTpe3ok. 1
3 Bxoonoit nposepounwiit mecm 1
4 Amnanus BxogHoro tecta. JIyd u yron. CpaBHEHHE OTPE3KOB U YIJIOB. 1
5 N3mepeHne 0Tpe3KoB. 1
6 Pemenne 3anau no teme «3mepeHue oTpe3KoBy. 1
7 | I3Mepenwue yrioB. 1
8 CMEXHBIE ¥ BEPTHKATBHBIC YTIIBI. 1
9-10 | Pemenue 3amad 1o TeMe « CMEXHBIC M BEPTUKAIbHBIC YTIIbDY. 2
11 | IlepneHaAUKYISApHBIC IPSMBIE. 1
12 Pemenue 3anau 1o teme «HavyanbHbIE TEOMETPUUECKHE CBEICHUS» 1
13 | Koumponvnas paoboma Nel no meme «HauanvHvle zecomempuueckue céedeHus» 1
I'naBa 2. TpeyrojibHuKHu

14 | Ananu3 KoHTpoJIbHOM paboThl Nel. TpeyroibHUK. 1
15 | IlepBslIil Npr3HAK paBEHCTBA TPEYTOJIbHUKOB. 1
16 | Pemenue 3a1a4 Ha MPUMEHEHHE MIEPBOT0 TPU3HAKA PABEHCTBA TPEYTOJIbHUKOB. 1
17 | MenuaHsbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA. 1




18 | CpoiicTBa paBHOOEAPEHHOTO TPEYTOJILHHKA. 1
19 | Pemenue 3amau no Teme «PaBHOOEIPEHHBIN TPEYTOIBHUK 1
20 | Bropoil mpu3Hak paBEeHCTBA TPEYTOJIbHUKOB. 1
21 | Pemienue 3a1au Ha MpUMEHEHHE BTOPOTO IPU3HAKA PABEHCTBA TPEYTOJILHUKOB. 1
22 | Tpetuii npu3HaK paBEHCTBA TPEYTOJILHUKOB. 1
23 | Pemenue 3aa4 Ha MpUMEHEHHUE MPU3HAKOB PAaBEHCTBA TPEYTOJILHUKOB. 1
24 | OxpyxHocTb. DopMHpOBaHUE (PYHKIIMOHATBHON IPaMOTHOCTHU 1
25 | [Ipumepsl 3a1au Ha ioctpoeHue. opmupoBanre PyHKIIMOHAIBHON TPaMOTHOCTH 1
26 | Pemenue 3a1a4u Ha IOCTPOCHHUE. 1
27 | Pemenune 3amau o teme «lIpu3Haku paBeHCTBa TPEYTOIBLHUKOBY. 1
28-30 | Pemenne 3amad no teme « TpeyroibHUKI 3
31 | Konmponvuas paboma Ne2 no meme «TpeyzonvHuxku» 1
I'nasa 3. [lapanienbHbIe IpAMBIe. 13
32 | Ananu3 koHTpoJbHOU padoThl No2. [Ipu3Haku mapaijaenbHOCTH IBYX MPSIMBIX. 1
33 | [Ipu3Haku napayiieIbHOCTU JBYX MPSMBbIX. 1
34 | [IpakTrueckue criocoObl MOCTPOCHUST MAPAIEIbHBIX MPSIMbIX. 1
35 | Pemenue 3amau mo teme «IIpu3Haku mapayuieTbHOCTH TIPSMBIX) 1
36 | Akcuoma mapaiieNIbHbIX MPSIMBIX. 1
37 | Akcuoma mapaJuleNibHbIX MpsMbIX. Pemenue 3amay. 1
38-39 | CpoiicTBa mapauieIbHBIX MPSIMBIX. 2
40-41 | CgoiicTBa napaeNbHbIX NpAMbIX. Pemienne 3aaau. 2
42-43 | Pemenue 3aaau no teme «IlapannenbHbie IpsMbIe 2
44 | Koumpoavnas pavoma No3 no meme «Illapannenvnoie npamoie) 1
I'naBa 4. CoOTHOIIEHUSI MEK1Y CTOPOHAMH M YIJIaMHU TpeyrojbHuka 20
45 | Aranuz KoHTpoabHOU paboThl Ne3. CymMma yriioB TpeyrojabHUKA. 1




46 | Cymma yriioB TpeyroyibHHKa. Permenue 3aqad. 1
47 | COOTHOLIEHHS MEX]ly CTOPOHAMH M YIJIAMH TPEYTOJIbHHUKA. 1
48 | CooTHOIIEHUS] MEXAY CTOPOHaMH M YyrjiamMu TpeyrojbHuka. ®dopmupoBanue 1
GyHKIHMOHATIBHOW TPAaMOTHOCTH
49 | HepaBeHnctBo TpeyroybHuka. @opMupoBaHue GyHKIMOHAIBHOW IPAMOTHOCTH 1
50 | Pemrenue 3amau no teMe «HepaBeHCTBO TpeyroabHUKA 1
51 | Pemenue 3ama4 no teMe «COOTHOLIEHUS MEXKIY CTOPOHAMHU U YTJIaMU TPEYTOJIbHUKAY 1
52 | IIposepounan paboma «CoomHowieHus MexHcoy CHOPOHAMU U  YeAMU 1
mpey20bHUKa»
53 | [IpssiMoyToibHBIE TPEYTOJIBHUKH. 1
54 | PemieHue 3a7a4 Ha IPUMEHEHUE CBOWCTB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA. 1
55 | IIpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. 1
56-57 | Pemenue 3amau o teme «IIpsiMmoyroibHbIe TPEYTOIBHUKI. 2
58 | [locTpoeHue TpeyrojibHUKA MO TPEM DIIEMEHTAM. 1
59 | [locTpoeHue TpeyrojibHUKA MO TPEM DIIEMEHTAM. 1
60 | Pemenue 3amau. @opmupoBaHue PyHKIIMOHATBHON TPAMOTHOCTH 1
61 | Pemenue 3amau Ha moctpoenue. dopMupoBanne PyHKIMOHAIBHON rPaMOTHOCTH 1
62 | Pemenue 3amau mo teme «IIpsMOyToibHBIE TPEYTOTBHUKIY 1
63 | Hmozoeasa konmponvHasa paboma 1
64 | AHanmu3 WTOTOBOM KOHTpPOJBbHOUM paboTel. [loBTOpeHne mo Temam «CMeXHBIE U 1
BEpPTUKAJIbHBIE YIIIb», «[lapamienpHbie mpsiMbIey
65 | IloBropenue mo TemaM «TpeyroabHukn», «COOTHOILICHUS MEXAY CTOPOHAMHU U 1
yIIaMH TPEYTOJbHUKAY
66 | [loBropenue no teme «IIpu3Haku paBeHCTBA TPEYTOJIBHUKOBY 1
67 | 3anuMarenbHas TEOMETPUS 1
68 | 3anumarenbHas TEOMETPUS 1




8 KVIACC

Kosm4yecTBo yacos JJIeKTPOHHbIE
Ne Tema ypoka ungposbie
/i Beero Konrpoabnbsie IIpakTHyeckue oGpa3oBaTelbHbIE
padoThI padoThI
pecypchbl
b K
1 [TapannenorpamMM, ero Npu3HaKku U CBOMCTBA 1 nomiorexa LIO
https://m.eds00.ru/88671af2
2 [TapannenorpamMM, ero Npu3HaKku U CBOMCTBA 1 bubmmorexa LIOK
https://m.eds00.ru/88671ca0
3 [Tapamrenorpamm, ero Npu3HAaKu U CBOMCTBA 1 bubmmorexa LIOK
https://m.eds00.ru/88671ca0
YacTHble ciyyau napauienorpaMMoB By OK
4 (IpsAMOYTONILHUK, POMO, KBaIpaT), UX 1 nosmoteka 11
pusHa cBOCTEA https://m.edso00.ru/88671dea
MIPU3HAKH U CBOWCTB
YacTHble ciyyau napauienorpaMMoB
b K
5 (MpsAMOYTOJIBHUK, pOMO, KBaJpar), UxX 1 nonworeia LO
N —— https://m.eds00.ru/88671f20
YacTHble ciydyan napauiesorpaMMoB Eubs OK
6 (MpsAMOYTOJIBHUK, pOMO, KBaJpar), UxX 1 nomorexa L
N https://m.edso0.ru/8867209¢c
MIPU3HAKH U CBOMCTBA
bubmmoteka IIOK
7 T 1
partemtt https://m.eds00.ru/88672358
b K
8 PaBHOOOKAs ¥ IPSMOYTOJIbHAS TPANICIIUU 1 nommorexa LO
https://m.eds00.ru/8867252¢
b K
9 PaBHOOOKAs ¥ IPSMOYTOJIbHAS TPANICIIUU 1 nommotexa LO
https://m.eds00.ru/88672858
10 Meroa yaBoeHUs MEIUaHbI 1 bubnunorexa LIOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

https://m.edso0.ru/88672b14

11 LenTpanbHas cHMMETPUS bubmorexa HOK
p P https://m.eds00.ru/88672b14
12 KonTponbhas pabota no teme bubmmoreka [JOK
"HeTbIpEXyroibHUKH" https://m.eds00.ru/88672c9%
AHanm3 KOHTPOJIBHOHN pabOTHI 110 TEME
13 "YereipexyroapHuku'. Teopema Daneca u buGnuorexa [IOK
pexy ' p https://m.eds00.ru/8867337a
TeopeMa O MPOMOPIHUOHATBLHBIX OTPE3Kax
14 CpenHssg TuHus TPEYTOJIbHUKA Bubmorexa HOK
peAl they https://m.edso00.ru/88672e0c
15 CpenHsg TuHus TPEYTOJIbHUKA Bubmorexa HOK
peAl they https://m.eds00.ru/88672f38
16 Tpamneuus, e€ cpeqasis TUHAA buGnuorexa [IOK
panicti, peAl https://m.edso0.ru/88672358
17 Tpamneuus, e€ cpeqasis TUHAL buGnuorexa [IOK
patietA, ped https://m.eds00.ru/88673064
18 IIpornoproHanbHBIE OTPEIKUA Bubmiorexa OK
poriopH p https://m.eds00.ru/88673794
19 TIporopinoHanbHbBIE OTPEIKHA Bubmiorexa OK
poriopit P https://m.eds00.ru/88673794
20 IlenTp Macc B TpeyroJIbHUKE bubmmorexa [JOK
p pey https://m.edso0.ru/886738fc
bubmmoteka IIOK
21 IT
OZI0GHMIC TPEYTOTLHHKN https://m.edso0.ru/88673a78
22 Tpu npusHaka 1mogo0us TpEYroJIbHUKOB bubnmorexa LOK
prTp A pey https://m.edso0.ru/88673bae
23 Tpu npusHaka 1mogo0us TpEYroJIbHUKOB bubnmorexa LOK
prTp A pey https://m.edso0.ru/88673d52
24 Tpu npusHaka nogo0ust TpeyroJIbHUKOB bu6muoreka [IOK



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52

https://m.edso00.ru/8867400e

25 Tpu npuzHaka mogo6us TPeyroJbHUKOB
26 [Ipumenenune nogo0us Npu pereHuH
MPAKTUYECKHX 3a/1a4
97 KonTponbhas pabora no teme "[logoOHble bubmmoreka [JOK
TpEyroJibHUKH" https://m.eds00.ru/8867445a
AHanu3 KOHTPOJIBHON pabOTHI IO TEME
28 "ITomoOHbIe TpeyroapHuKH". CBOWCTBA bubmmorexa LIOK
HoMAei FeOMETPHYECKIX dHIYp https://m.edso0.ru/886745fe
29 @opMyIsl UIs IUIOLIAAA TPEYTOJIbHUKA, bubnuoreka [IOK
napajuiesorpamma https://m.edso0.ru/88674860
30 ®opmyJibl Ui IUIOIAAN TPEYTOJbHUKA, Bu6moteka [JOK
rnapajenorpamMmma https://m.edso0.ru/88674a22
31 @®opMyJibl IS IJIOLAAN TPEYTOJIbHUKA, Bbu6moreka [JOK
napajienorpamMmma https://m.edsoo.ru/88674a22
39 ®opMyJbl 14 IJI0LAAN TPEYTOIbHUKA, bubmuoreka [IOK
napasienorpamMmma https://m.eds00.ru/88675288
33 @opMyibl IS IUIOLIAAHA TPEYTOJIbHUKA, bubmmnoreka HOK
rnapajenorpamMmma https://m.eds00.ru/8867542c
. bubmmnoreka HOK
34 Brruucnenue niomiaaeit ciaoxHbIX GUryp https://m.e dSO(])_.[ru 188674678
35 [Tnomanu ¢uryp Ha kieryaroit 6ymare Eggﬁjﬁfgg?ﬁg 8674736
36 [Tnomanu momno6HBIX puryp
37 [Tnomaan momoOHBIX GuUryp
38 3a1a4uu ¢ MPAKTUICCKUM COJICPKAHHEM bubmorexa HOK
https://m.eds00.ru/88675558
39 3aza4yu ¢ MPaKTUYECKUM COAECpPKAHUEM bubmuoteka [IOK



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558

https://m.eds00.ru/88675684

40 Pemienue 3a1a4 ¢ MOMOIIBIO METOIA bubnunorexa LIOK
BCIIOMOTATEILHON ILIOMIAIU https://m.edso0.ru/88674f90
41 Teopema [Tudaropa u e€ npumeHeHme ﬁ;f;;;ﬁf:éi?ﬁ}; 8675018
42 Teopema [Tudaropa u e€ npumeHenue ﬁ;f;;;ﬁf:éi?ﬁ}; 8675018
43 Teopema [Tudaropa u e€ npumeHenue E;ISSHE;T:;(;??U}; 8675ahe
44 Teopema ITudaropa u e€ npuMeHeHue
45 Teopema [Iudaropa u e€ npumeHenne
46 KonTponbnas pabota o Teme "Ilnomans. bubmmoreka [JOK
Teopema I[Tudaropa” https://m.eds00.ru/8867579c
OnpeneneHne TPUrOHOMETPHUIECKUX
HKIIUHA OCTPOTO yTiIa MPSIMOYTOJIEHOTO
47 ?;]eyrl(l)anHIZ TpI/I}ll"OHOMI;TpI/I‘}I/eCKI/Ie bubamorexa LOK
https://m.eds00.ru/88675d32
COOTHOIIEHUS B IPSIMOYTOIEHOM
TpPEYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO bubamorexa LOK
https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
51 CamocrostenbHas pabota mo Teme "Teopema bubnuotexa [JOK
[Tudaropa u Havyana TpuroHomerpun" https://m.edsoo.ru/8a1407e8
59 Bnucannbie u IeHTpaIbHBIC YTIIBI, YTOJ bubmmnoreka [JOK
MEXK]ly KacaTeIbHOW U XOPA0U https://m.edsoo.ru/8al1415b2
53 Bnucannble v IeHTpaIbHBIE YIIIbI, YTOJ bubnmnorexa [JOK

MEKJ1y KacaTeJIbHOW U XOPAOU

https://m.edsoo0.ru/8a141940



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940

Bnoucannsie n HCHTPAJbHBIC YTJIbI, YT'OJI

bubnunoreka LIOK

54
MEXK]1y KacaTeJIbHOU U XOPA0H https://m.edsoo.ru/8a141b34
55 VYTIibl MEXAY XOpJIaMu U CEKYLIUMU
56 VYTl MEXAY XOpJaMu U CEKYITUMU
BrucanHbie 1 OIIMCaHHBIE
57 YeTBIPEXYTOJIPHUKN, UX IPU3HAKHA U bubmmorexa LOK
. pexy ’ p https://m.edsoo.ru/8a140f86
CBOMCTBa
BrucanHble U OITHCAHHBIE
58 YeTBIPEXYTOJLHUKY, UX IIPU3HAKN U bubmorexa LIOK
. pexy ’ P https://m.edso0.ru/8a1416d4
CBOMCTBa
BrucaHnHbIe U OITHCAHHBIE
59 YeTBIPEXYTOJBLHUKH, HX IPU3HAKU U bubmorexa LIOK
PPeRY ’ P https://m.edsoo.ru/8a1416d4
CBOMCTBa
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
60 OTHMCAHHBIX YETHIPEXYTOILHUKOB MIPH
pEIIeHNY TEOMETPUUYECKUX 3a/1a4
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
61 OIMMCAHHBIX YETHIPEXYTOILHUKOB TIPH
pEIIeHNY TEOMETPUUYECKUX 3a/1a4
62 B3aumHoe pacnionoxenue aByx bubmuoreka [IOK
OKpPYKHOCTEH, 001111e KacaTeJIbHbIE https://m.edsoo.ru/8a1410a8
bubnmorexa LIOK
63 Kacanue okpyxHOCTEH
Py https://m.edsoo.ru/8a1410a8
bubnunorexa LIOK
64 Kacanune okpykHOCTEM
py https://m.edsoo.ru/8a141c88
65 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB bubnunorexa LIOK
KypcoB 7 u 8§ Ki1accoB, 000011eHne 3HaHUH https://m.edsoo.ru/8al4lddc
66 IToBTOpPEHNE OCHOBHBIX MOHATUI U METOLOB bubmuoreka [IOK



https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc

KypcoB 7 u 8 KJ1accoB, 0000IIeHHE 3HAHUN

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

67 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB 1 bubnmnoreka HOK
KypcoB 7 u 8 KJIacCOB, 0000IIeHIE 3HAHUT. https://m.eds00.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB bubnmoreka [JOK

68 . 1
KypcoB 7 u 8 KaccoB, 00001IeHne 3HaHU I https://m.edsoo.ru/8al420ac

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o Tema ypoka Beero Kontpoabubie IIpakTunueckue 0BpazoBaTETBHbIC
padoThI padoThI pecypeni
1 Onpenenenne BeKTOpoB. DU3NUECKUN U 1 bubnmnoreka HOK
FeOMETPUYECKUIN CMBICT BEKTOPOB https://m.edso0.ru/8a144960
5 CnosxeHue ¥ BRIUUTAHUE BEKTOPOB, 1 bubmmoreka [JOK
YMHO>KEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8al44a8c
3 CrnoskeHue ¥ BRIUUTAHUE BEKTOPOB, 1 bubnnorexa [JOK
YMHOKEHHUE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8a144d52
4 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, 1
YMHOXEHHE BEKTOpa Ha YUCIIO
5 Pasnoxxenne BekTopa 1o 1ByM 1
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoteka IIOK
6 Koopaitatet Bektopa L https://m.edsoo.ru/8al44fbe
7 CkansipHO€ ITPOU3BE/IEHNE BEKTOPOB, €TO 1 bubmuoteka [IOK
MPUMEHEHHUE JIJIS1 HAXO0XKIAECHUS IJIMH U YTJI0B https://m.edsoo.ru/8al4550e
8 Pemenue 3a1a4 ¢ moMoIIbO BEKTOPOB 1 bubmmorexa [JOK
https://m.edsoo.ru/8al44c3a
9 CkansipHO€ ITPOU3BEIEHNE BEKTOPOB, €TO 1 bubmuoreka [IOK
MPUMEHEHHUE [T HAXO0XKAEHUS JIMH U YTJI0B https://m.edsoo.ru/8a14539c
10 Pemrenue 3a1au ¢ TOMOIIBIO BEKTOPOB 1 bubnnorexa [JOK
https://m.edsoo.ru/8a1458c4
11 [IpuMmeHeHne BEKTOPOB JUIS PEIICHHUs 33129 1

¢buzukn



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a1458c4

I[eKapTOBBI KOOpJAUHAThI TOUCK Ha

bubnunorexa LIOK

12 IJIOCKOCTH https://m.edsoo.ru/8a145b08
13 JlexkapTOBBI KOOPIMHATHI TOUEK Ha
IIJIOCKOCTH
. bubnmnoreka HOK
14 ¥/PaBHeHue MpAMOK https://m.edSO(I)l. ru/8a145¢48
15 YpaBHeHue npsaMoi
16 VYpaBHEHHE OKPYKHOCTH bubmmorexa [IOK
https://m.edsoo.ru/8al4635a
17 Koopaunats! Touek nepeceueHus bubmmoreka [JOK
OKPY’KHOCTH U TIPSIMOM https://m.edsoo.ru/8a146620
18 Meroa KOOpAUHAT NPH PELICHUN
reOMETPUUYECKUX 3a/1a4, IPAKTUYECKUX 3a/1a4
19 MeToa KOOpAMHAT IPU PELICHUU
TreOMETPUUYECKUX 33/1a4, MPAKTUYECKUX 3a/1a4
20 MeTo KOOpAMHAT IPU PEIICHUU
TreOMETPUUYECKUX 3a/1a4, MPAKTUUECKUX 3a/1a4
21 Kontponbnas padota nmo Teme "BekTopsl. bubnnorexa [JOK
JlexapTOBBI KOOPAMHATHI HA TIIOCKOCTH" https://m.edsoo.ru/8al46e0e
AHanu3 KOHTPOJILHOM paboTHI IO TeMe
99 " JlekapTOBbI KOOPAMHATHI HA MJIOCKOCTH". bubnmnorexa [JOK
Onpenenenne TPUrOHOMETPUUECKUX https://m.edsoo.ru/8al424bc
¢bynkuit yrios ot 0° no 180°
23 ®opMyJIbl IPUBEAECHUS
bu6muoreka [JOK
24 Teopema kocirycos https://m.edso;.I ru/8al4336¢
25 Teopema KocHHYCOB
26 Teopema kocuHycOB bubmuoteka [IOK



https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c

https://m.edsoo.ru/8al42d5e
bubnunorexa LIOK

2t Teopewa cuitycos https://m.edsoo.ru/8al42e8a
28 Teopema cuHycoB
29 Teopema cunycos
HaxosxieHne e CTOPOH U BEJIMYUH YTIJI0B bubmmoreka [JOK
30
TPEyroJIbHUKOB https://m.edso0.ru/8a1430b0
31 p bubnunoreka LIOK
CHICHHUS TPCYTONBHHKOB https://m.edsoo.ru/8al42ac0
32 Pemenne TpeyroabHUKOB bubmmorexa LIOK
© pey https://m.edsoo.ru/8al42ac0
33 Pemenne TpeyroabHUKOB bubmmorexa [JOK
pey https://m.edsoo.ru/8al42ac0
34 p OB bubnuoreka [IOK
CHICHHE TpeyTobH https://m.edsoo.ru/8al42ac0
IIpakTHueckoe NpUMEHEHNE TEOPEM CHHYCOB bubmuoreka [IOK
35
" KOCHHYCOB https://m.edsoo.ru/8al42c3c
36 [IpakTHdeckoe NMpUMEeHEHHE TEOPEM CUHYCOB
1 KOCHYCOB
KonTponbnas padora no teme "Pemienue bubmuoteka [IOK
37
TPEYroJbHUKOB" https://m.edsoo.ru/8a14392a
AHanu3 KOHTPOJILHOM paboTHI IO TeMe
38 "Pemienue T Ie) FOJILHI/III)COB" [Tonsitue o bubmmorexa [JOK
pey ' https://m.edsoo.ru/8al143ab0
npeoOpa3oBaHUM MOJ00US
39 CoOTBETCTBEHHBIE JIEMEHTHI MOI00HBIX bu6muoreka [JOK
¢buryp https://m.edsoo.ru/8al43de4
40 COOTBETCTBEHHBIC 3JICMEHTHI TI0JOOHBIX

duryp



https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4

Teopema o pou3BeCHUH OTPE3KOB XOP,

bubnunorexa LIOK

41 eope ele e
TCOPEMa O TIPOUSBEACHIH OTPE3KOB . https://m.edsoo.ru/8al4406e
CEKYIIUX, TeOpeMa O KBaJIpaTe KacaTeJIbHON
TeopeMa 0 IpOU3BENEHNN OTPE3KOB XOP/I,
42 TEO peMa o1 pomBe €HUH OTTp €3KOB ’ bubmorexa HIOK
P p A p . https://m.edsoo.ru/8al441a4
CEeKYIIUX, TeOpeMa O KBaJIpaTe KacaTeIbHOM
Teopema o0 IpoU3BENEHUH OTPE3KOB XOP/I,
43 TEO peMa oIl pomBe €HHUU OT pe31<013 ’ bubmorexa HOK
P p a p . https://m.edsoo.ru/8al442da
CEeKYIIUX, TeOpeMa O KBaJIpaTe KacaTeIbHOM
44 [IpuMeHeHue TeopeM B peleHun bubmmoreka [JOK
FeOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a143f06
45 [IpumeneHue TeopeM B peLICHUH Bbu6mmoteka [JOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8al443fc
46 [IpumeneHne TeopeM B pelICHUN bubnnorexa [JOK
FeOMETPUYECKUX 3a]a4 https://m.edsoo.ru/8a144578
KonTponbHas pabota mo Teme
47 "TIpeobpa3zoBanue nmomoous. Merpuueckue bubmorexa LOK
peodp g . P https://m.edsoo.ru/8a1447a8
COOTHOIIIEHHS B OKPYKHOCTH
AHanu3 KOHTPOJILHOM pabOTHI 110 TEME
"TIpeobpa3zoBanue mogoous. Merpudeckue
48 CO(I))THOII_:ICHHH B OKpY>KHOCTH" HpaBI/IHLHLIe bubmmorexa HOK
Py P https://m.edsoo.ru/8al46fda
MHOTOYTOJIbHUKH, BEIUMCIICHHE UX
DJIEMEHTOB
bubnunorexa LIOK
49 Yucno w. JtnHa OKpYKHOCTH
A py https://m.edsoo.ru/8al472c8
bubnunorexa LIOK
50 Yucno w. JtnHa OKpY>KHOCTH
A Py https://m.edsoo.ru/8al4714c
51 JUIMHa 1yru OKpY’>KHOCTH



https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c

bubnunoreka LIOK

> Pazmariast Mepa yra https://m.eds00.ru/8a14714c
53 [Tnomane kpyra, cekTopa, CerMeHTa bubmorexa LOK
https://m.edsoo.ru/8a147426
54 [Tnomane kpyra, cekTopa, CerMeHTa bubmmorexa [IOK
https://m.edsoo.ru/8al147750
55 [Tnomane kpyra, cekTopa, CerMeHTa bubmmorexa [IOK
https://m.edsoo.ru/8al147750
56 TTonsTue o NIBMKEHHUU INIOCKOCTH buGnuorexa [IOK
https://m.edsoo.ru/8al147c82
57 [TapannensHbIi IEPEHOC, TOBOPOT bubmmorexa [JOK
https://m.edsoo.ru/8a147f16
58 [TapaniensHbIi IEPEHOC, TTOBOPOT bubmmorexa [JOK
https://m.edsoo.ru/8a147f16
59 [TapamienpHbIN IEPEHOC, TOBOPOT
60 [TapannenpHbIi IEpEHOC, TOBOPOT
61 [IpumeneHne IBUKEHUI MTPH PEIICHUN 3329 bubmmorexa [JOK
https://m.edsoo.ru/8a1480e2
62 [IpakTuueckas pabora no teme" JIBukeHUs
IJI0CKOCTH"
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
63 3HaHui. V3MepeHne reoMeTpuaeckux brbmmorexa [TOK
https://m.edsoo.ru/8a148524
BeNMYUH. TpeyronbHUKU
[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
64 3Hanuii. [lapannensHeie u bubmmorexa LIOK
https://m.edso0.ru/8a148650
NEPIEHAUKYIIAPHBIE IIPSAMBIE
65 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALS

3HaHUH. OKPY>KHOCTb U KPYT.



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

I'eomeTprueckue nocTpoeHus. YTIbl B
OKpY’KHOCTH

[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS

66 3HaHUH. BrincaHHbBIE U ONMCAHHbBIC 1
OKPYKHOCTH MHOTOYTOJIbHHKOB
67 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1 bub6nmoreka IIOK
3HaHUI https://m.edsoo.ru/8a148920
68 HOBTOP@HI/IG, 00001IeHIEe, CHUCTEMAaTH3AIUS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/8a148920

YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

* 'eometpust, 7-9 kmaccel/ Atanacsa JI.C., byry3zos B.®., Kagomues C.b. u npyrue,

AxnmonepHoe obmectBo «M3aaTenscTBo «IIpocBerienre»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

['eomeTpus 7-9 KJIACCBI: YyeOHuk TUISL y4anmxcs
oOmeoOpazoBarenbubix yupexaeHuit/ JI.C.Artanacsn, B.®. Bbyrty3os,
C.b.Kagomues,— M.: Ilpocsemenue 2016roz.

. I'eometrpus 7-9 xnaccel: Metoanueckue pekomenaanuu/ JI.C.Atanacss,

B.®. byry30s, u 1p.— M.: IIpocemenne 2014roxn.

I'eomerpuss 7 xiacc: HNunaktuyeckue wMarepuansl / b.I'.3uB,
B.M.Meiinep — M.: Ilpocsemenune 2016rom.
I'eomerpus 7 Kkiacc: Tematuueckue Ttectht / T.M.MumeHko,
A.Jl.bauakos— M.: IIpocsemienue 2016ro.
['eomeTpuss 8 Kiacc: HMunaktuyeckue Marepuansl / b.I'.3uB,
B.M.Meiinep — M.: Ilpocsemenue 2016ro.
['eomeTpust 8 Knacc: Tematuueckue Ttectht / T.M.MumeHko,
A.Jl.bnuakos— M.: IIpocsemenue 2016ro.

. I'eomerpus 9 ximacc: HMupaktuueckue Marepuansl / b.I'.3uB,

B.M.Meiinep — M.: Ilpocsemenue 2016ron.
['eomerpus 9 knacc: Tematuueckue Ttecthl / T.M.MuieHko,
A.Jl.bnuakos— M.: IIpocsemenue 2016ro.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

SAKnacc
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HEPEYEHDb KOHTPOJBbHO-USMEPUTEJBHBIX MATEPHUAJIOB 8 KJIACC.

KonTponbHan paboTta Ne 1

Bapuanm 1
Yacts A
3anuwume Homepa eepHbLX 0meemoa Kk 3adaHuto 1.

1°. Ha pucynke KMNP — Ttpanenus, BN || KM,
BM | NP, MN = NP, MN # KM. Ykaxure BepHble yT-
BepPKAEHHA:

M

K B P

1) KMNB — napannenorpamm
2) KMNB — pom6

3) MNPB — pom0

4) /KBM = Z/MBN

5) ZMBN = ZNBP

Yacts B
3anuwiume omeem ik zadanuam 2 u 3.

2°, Nuarosanu npamoyronsauka ABCD mepecekawoTcd B
Touke O. Haiinute mepumerp TpeyroasHuka AOD, eciu AB
=9, BC =12, BD = 15.

3°. OpHa M3 CTOPOH mapaJjjejorpaMma B 3 pasa OoJiblle
apyroit. Haliure JIHHY MeHbIIe# CTOPOHLI, €CJIH IIePHMETD
napajjejorpaMMa paseH 32 cM.

YeTbipexyronbHuku

Yacts C
3anuwume obocrosanHnoe pewenue 3adaw 4-6.

4°, Ha pucyaxke ABCD — pom6, LABC = 140°, Haiigure
yrael Tpeyroabauka COD.

5. HauepTute npousBoabHbIN TpeyronbEuk DEF, Ha cTO-
poHe DE orMeTbTe TOYKY A, He SABIAAIOMIYIOCA €€ CepelH-
HoH. IlocTpoiiTe GUIrypy, CHMMETPDHYHYIO TPEYTOJbHHUKY
DEF OTHOCHTEJIBLHO TOUKH A.

6. B napannenorpamme BCDE Guccexkrpuca yria B me-
pecekaer ctopoHy DE B touxke K, npuuem DK = 4, EK =
12. HaiifuTe mepuMeTp IapajjesorpaMma.



KoHTponbHan paGota N 2

Bapuanm 1

Yacts A
3anuwume HoMepa 6epHbLX omeemos K 3adanuam 1 u 2.

1°. B npamoyroanbHuke ABCD yron ACB paseH B, aua-
rosayb paBHa 12. Haitaure cropony AB.

1) 12 cos B 3)12 tg B
2) 12 sin B 4) ,12
sinf

2°. B tpeyroasauke BCD yron C — npamoii, BD = 13 M,

BC = 12 m. Haiigure muuny cpegHeit juann MK, eciam
M e BD, K e BC.
1)5 3) 6,5
2)6 4) 2,5
Yacts B

3anuwume omeem k 3adanuam 3 u 4.

3°. Haiinure miuHy orpeska MB, ecsiu B u300pa’keHHOM
Ha pucyHke Tpaneuun MNPK wunsBectHo: MK = 24, NP = 18,
BP = 12.

M K

4°. B paBHOGEeApPEHHOM TpPEYroJbHHKE OCHOBAHHE PaBHO
20, a yroa mexxay OOKOBRIMHM CTOpPOHaAMH paBeH 120°. Haii-
AHTE BRICOTY, NMPOBEJEHHYIO K OCHOBAHHUIO.

Mogo6Hble TpeyronLHUKU

Yacts C
3anuwume 060cHOBAHHOE peuleHue 3aday 5 u 6.

5. Ha pucynke orpesku AM u BH ABIAIOTCA BBICOTAMH
TpeyroabHuka ABC. Ilokaxkure, 4To TpeyrojbHuKku CBH u
CAM mnono0HEIL.

B

A H ¢

6. B npamoyronsHom TpeyroabHuke BCD u3 Touku M,
Jexaleid Ha runorenyse BC, onyiieH nepneHAukyasap MN
Ha karter BD. Haiiaure cunyc yraa B, echru MN = 12,
CD =18, MC = 8.



KouTponbHas paGora Ne 3

Bapuanm 1

Yacrs A

3anuwume Homepa eepHbLx omeemoa k 3adarnuio 1.

1°. Ucnons3ya naHHBIE, YKA3aHHLIE HA PHUCYHKe, Haiau-
Te IUIOIakb TPEYTrOJbHHUKA.

1) 24 3) 14
2) 48 4) 30

Yacts B

3anuwume omeem k adanuiw 2.

2°, CropoHbl npaMoyroJsHUKa 5 cM u 12 cm. Yemy pas-
Ha AUATOHAJL?

Yaers C

3anuwume 060CHO8AHHOE peuwleHue 3aday 3—5.

3°. DBokoBasi CTOpOHAa paBHOGEJPEHHOTO TPEYToJbHUKA
paBHa 15 cM, a BeICOTA, NMPOBEAEHHASA K OCHOBAHHIO, 9 cM.
Haiigure ocCHOBaHHE TPeyroJlbHHKA.

Teopema Nudparopa. Nnowans

4, Haiigzute niomaas paBHOOeZpeHHOH Tpaleliuu, ecjJu
ee OCHOBaHHMA paBHBI 5 ¢cM u 17 cM, a GoKOBasg CTOpPOHA paB-
Ha 10 cMm.

5. Ha pucyake ABCD — npsamoyronshiuk, AH | BD,
cropoHa AB B 3 pasa MmeHbIe cTopoHel BC. Haiinure AH,
ecau BD = 20.




HEPEYEHDb KOHTPOJBbHO-USMEPUTEJBHBIX MATEPHUAJIOB 9 KJIACC.

KoHTponbHaa paborta Ne 1

1°.

2°,

3°.

4°,

Bapuanm 1

Yacte 1

Banuwume HoMepa eepHbIX omeemos K 3adarHusam 1-3.

KMNP — napajuienorpaMm. YKayKUTe BEKTOP, PaBHBIH
cyMMme BeKTopoB MK u MN.
1) KN 3) MP
2) NK 4) PM
Ha pucysake ABCD — npaMOYroJbHUK. ¥ KaXXUTe BepHBIE
paBeHCTBAa.
1) AO=CO 4) BA=CD
2) AC=BD 5) AB=CD
3) acl=|BD| 6) OD =0,5BD

B C

(o]

A D

Mane: BekTopsl m {—2; 1} u n {2; 4}. HaiiauTe KOOPAMHATEI

BeKTOpaa ,ecau a =2m — 3n .

1) {—-10; -10} 3) {0; 5}
2) {—4; -3} 4) {2; 14}
YacTs 2

3anuwume omeem K 3adarusim 4 u 5.

Haitaure qauny Bektopa b {—5; 3}.

BekTopbl. MeToq xoopanHaT

5.

7%,

Hcnonb3ysa AaHHbIe, YKasaHHbIe HA PHCYHKe, ONpeJeuTe
AAuHYy oTpeska BC.

AY
4

\ &

Yacrs 3

3anuwume obocHogaHHOE peweHue 3aday 6—7.

Orpesox MK e nepecexaer npamyio a. 3 ero KOHIOB K
cepeauHbl C npoBeJeHbl NepneHAUKYAApsl MM,, KK, n
CC, k ipamoii a. Hatigute CC,, eciu MM, =16, KK, = 6.

OKpY’XHOCTb, 38JaHHas ypaBHeHHeM x° + y* = 12, nepece-
KaeT MOJIOKHTEeNbHYIO noayock Ox B Touke M, Ttouka K
JeXHT Ha OKPYXXKHOCTH, ee abciipcca paBHa —2. Haligure
Iomanb rpeyroabanka OKM.



KoHTponsHas pabora Ne 2

1°.

2°.

3°.

Bapuanm 2

Yacts 1

3anuuume HoOMepa 8epHbLIX OMEemos K 3adaHuaM 1-2.

Hcnonb3ys paHHBIE, YKasaHHble Ha PHCYHKe, HaiauTe
IJIOIIAAEL TPEYTOJILHUKA.

1) 1643 3) 83

2) 16v2 4) 82
4
45°

Ilaue BekTOpsl b {3; -2}, ¢ {12; 20} mu m {5; —3}.

YKaXkuTe BepHbIe YTBeDPIKAeHHS.

1) BEeKTOp b IepHeHAMKYJIADEH BEKTOPY m;
2) BeKTOp b me IepIeHJUKYIAPEH BEKTOPY ;;
3) BexTOp ¢ NepNeHAUKYJIAPEH BEKTOPY m;

4) BEKTOD ¢ He IepHeHAMKYIAPEH BEKTOpY m .

Yacrs 2

3anuwume omeem K 3adaHusam 3 u 4.

Hcnoneays gaHHBIE, YKA3aHHbLIE HA DPHCYHKe, HaWAWUTe
cropory BD.
B

45° 30°

Pemenne TPEYroJIbHUKOB

B R e I S e e ot St o

4.

7%,

Ha pucyske tpeyroabHUK MNP BrnucaH B OKPYXXHOCTb.
HaiinuTe paguyc OKpPYKHOCTH,
ZMNP =0, NP =25,

€CJIH H3BECTHO, 4YTO

N

T

Yacers 3

3anuwume obocHosaHHoe pewenue 3aday 5-7.

Cropona kBaapata ABCD pasua 13. Hailigure ckanapHoe
IIpou3BeeHHe BEKTOPOB AB u AC.

B rpaneunu ABCD (BC — MeHbIllee OCHOBaHHe) AHATrO-

Hanb AC paBHa 4 cMm, GoJblliee OCHOBaHMe PaBHO 8 cM,
ZABC = 110°, Z/BAC = 30°, Haiigure cropory CD. OrBer
OKPVYTJIHTE 10 JeCAThIX.

Ilmomans TpeyronsHuka MPK pasna 8, /P = 45°,
MP = 842. Haiinure cropony MK.



KonTponbHas pabora Ne 3

1°.

2°,

3°.

Bapuanm 1

Yacrs 1

Banuwume HoMepa 8epHbIX OMeemoe k 3adaHusM 1—2.

Iuarorans npaMmoyrojbHHKa paBHa 12, Haiigmre mio-
majAb Kpyra, OMUCAHHOI'0 OKO0JIO 3TOr0 IPAMOYTOJbHHUKA.

1) 6n 3) 36m
2) 12n 4) 144n

Haitigure Besmunny yriaa AOD, ecatu O — LeHTD IpaBHJIb-
HOTro ABeHaAUaTuyroasuurka ABCD... .

1) 60° - 3) 120°
2) 90° 4) 150°
Yacte 2

3anuwume omeem K 3a0aHuaM 3—4.

Ha pucyske O — meHTp oKpyxHOCTH, LAOB = 90°, nnuna
oxpy:xuoctu pasHa 20 cm. Haiigure anuny nyru AKB.

A

MeTpuYecKHe COOTHOMIEHUS B OKYKHOCTH

4°, Tpeyroapauk ABC — mnpaBUJbHBIN, €0 CTOPOHA paBHA
18 cm. Haiigure paguyc OB onucaHHON OKOJIO HEro OK-
PYKHOCTH.
B
(0]
A H C
Yacrts 3

3anuwume obocHogaHHoe pewieHue 3aday 5 u 6.

5. JlaH MpaBUIBHBIN AeBATHYTOJBHUK A, A,...Aq, TOuKa O aB-

JdeTcd ero IeHTpoM. JIOKaXXHUTe, YTO TPEeyroJbHUKH
A,0A, u A,OA; paBHBI.

6*. IlpaBUJBHEI BOCHBMHYTOJBHHUK BIIMCAH B OKPYKHOCTb.
Ilnomanes KPyroBoro cCeKTOpa, COOTBETCTBYIOLIETO I[EH-
TpaJbHOMY YIJIY BOCBMHYroJbHHKAa, paBHa 3n. Halaurte
ILJI0LaAb BOCBMHYTOJILHHKA.



Nel

IToctpoiite

burypy,
CUMMCTPHYHYIO

ABCDE

IIpakTHyeckas padora «/IBuxkeHus».

B C

OTHOCHUTEIIBHO
touku O. E

No2

Tpanenuuto, NOCTPOECHHYIO B 33 IaHUU
Nel, oroGpasure B purypy, npu
ITOMOIIY MapaJJIENBHOIO IIEPEHOCA
Ha BEKTOp a -

—v
a

No5 Heckonbko IBH>KEHUM MOAPST €CTh

No4

Ne3

®urypy, NOCTPOEHHYIO B
3aganun Ne3, oroOpasuTte
IIpY IIOMOIIY OCEBOM
CUMMETpUH, P - OCb
CUMMETPHUH.

@urypy, NOCTPOCHHYIO B
3aganuu Ne2, otobpazuTte
IIPY TIOMOILY TIOBOPOTA, Ha
yroin B 90°, OTHOCUTENIBHO

touku K.
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