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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpusi Kak OJMH W3 OCHOBHBIX pa3JeliOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOINN CBOEH IebI0 00ECTIeUnTh M3YYEHUE CBOMCTB U pa3MepoB QUTYp, UX
OTHOUICHUH ¥ B3aUMHOE  pACIIOJIOKEHUE, ONMUpAaeTCsl Ha  JIOTHYECKYIO,
JOKA3aTeNbHYI0 JIMHUIO. LleHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oOmero 00pa3oBaHMsl 3aKJIIOYAETCA B TOM, YTO OOYYAIOIIMICS YUYUTCS MPOBOIUTH
JIOKA3aTeJIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIFOUEeHHsI, JOKA3bIBATh
VUCTUHHBIE YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, ITPOBOJUTH
pacCykJieHus «OT TMPOTUBHOTO», OTJIWYaTh CBOWCTBA OT  IPHU3HAKOB,
(bopMyIMpOBaTh OOPATHBIE YTBEPKIACHUS.

Bropoii menpr0 u3yyeHHs TE€OMETPHUH SIBISETCS MCIOJIB30BAHHME €€ Kak
MHCTPYMEHTA NPU PEIIECHUU KaK MATEMaTUYECKUX, TaK M IMPAKTUYECKUX 3a/]ad,
BCTpPEYAIOMINXCS B peaidbHOM >ku3HM. OOydaronmumiicss AOHKEH HayYUThCs
ONPENEIUTh TEOMETPUUECKYIO (QUTYpY, ONMHUCATh CIOBAMHU JAHHBIA YEpTEX WIIU
PUCYHOK, HAaWTH IJIOMIAb 3€MEIBHOTO y4acTKa, paCCUUTaTh HEOOXOAUMYIO ITUHY
OTTOBOJIOKOHHOTO Kalensi wiu TpeOyemble pa3Mepbl Trapaka Il aBTOMOOWIIS.
OTOMYy COOTBETCTBYET BTOPAsl, BBIYUCIMTENIbHAS JIMHUSA B MU3yYEHUH I€OMETPUHU.
[Ipu pemreHuu 3aad MPAKTUYECKOTO XapakTepa OO0YydYaroIUNUCS YUUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETIM  pEalbHBIX JKU3HEHHBIX CUTyallud, MPOBOJUTH
BBIYMCIICHUS U OLIEHUBATh aJIEKBATHOCTD MOJYYEHHOT'O pe3yJIbTaTa.

Kpaiine BaxxHO MOAUEPKMBATH CBSI3U TEOMETPUH C APYTUMU YYEOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUs T€OMETPUUYECKUX (puryp
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX yMEHUH B (U3UKE U
TEXHUKE. OTH CBA3M Haubosiee SpKO BUIHBI B Temax «BekTopb,
«Tpuronomerpuueckue cootHomeHus», «Merox koopauHat» u «Teopema
[Tudaropar.

VYyebuniii Kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3feibl
conepxkanusi: «l'eomerpuueckue Qurypsl M HUX cBoiicTBay, «l3mepenue
F€OMETPUYECKUX  BEJIMYMHY», «JleKapTOBbl ~KOOpAMHATHI HA  IUIOCKOCTHY,
«BexkTope», «/IBrmxenus miockoctny, «lIpeodpazoBanust mogo0us».

Ha uzyuenue yuebnoro kypca «I'eomerpus» orBoautcs 204 gaca: B 7 kiacce
— 68 vacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Heneln), B 9
KJ1acce — 68 JacoB (2 yaca B HEJICIIO).



COJEPXXAHME OBYYEHUA
7 KIIACC

HauvanbHble nonsaTus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. Yroa. Buasl
yriioB. BeprtukambHble W CcMexHbIE yIUIBl. buccekrpuca yrma. Jlomanas,
MHOTOYyroJIbHUK. [[apannenbHOCTh M EPIEHINKYISAPHOCTD NPSMBIX.

CumMmerpuunble  Qurypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHHU.
IIprMepbl CUMMETPHUH B OKPYIKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOECHMUSI C TNOMOIIBIO LUPKYJIS W JUHEHWKH. TpEyrojbHUK.
Bricora, Menuana, OuccekTpuca, ux CBOMCTBA.

PaBHOOenpeHHBIE ¥  PAaBHOCTOPOHHHM  TpeyrojlbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TNpHU3HAKU PABHOOEAPEHHOro TpeyroibHUKa. [Ipu3zHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M MPU3HAKHU NapaJUIeNbHbIX NPAMbIX. CymMMa yIiioB TPEYTOJIbHHKA.
Breninue yribsl TpeyrosbHuKa.

IIpsmMoyronbHblli  TpeyrojapHuK. CBOWCTBO MeAWaHbl NPSIMOYTIOJBHOTO
TPEyroJIbHUKa,  IPOBEAEHHOM K  runoreHys3e.  lIpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONBHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibllIeM yriie U OOJIbLIEH CTOpPOHE TPEYroJIbHUKA.
IleprieHIUKYIISAp U HAKIIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccekrpuca yria U CEepeaUHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUYECKHAE MECTA TOYEK.

OKpy’>KHOCTb W Kpyr, XOopJa M JIHaMEeTp, HUX CBoHcTBa. B3anmHoe
pacnoIOKEHUE OKPYKHOCTH M mpsAMon. KacarenbHas M ceKylias K OKPYKHOCTH.
OKpy»XKHOCTb, BIMCaHHAas B Yrojl. BrmcanHas W ONHWCAaHHAs OKPYKHOCTHU

TPEYTOJIbHUKA.
8 KUIACC

YereipéxyronbHuku. Ilapannenorpamm, ero npusHaku U cBoicrsa. HacTHble
Clydyad MapajjiesorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapar), UX NPU3HAKU U
cBoiictBa. Tpamenwsi, paBHOOOKas Tpamerusi, €€ CBOWCTBA U MPU3HAKU.
[IpssmoyroiibHas Tpaneuus.

Meron ynBoenusi Menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
TeOpeEMa O MPOMOPLUMOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYToJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojpHUKa.

[TogoOue TtpeyroapHukoB, kKodhdumuent momaodus. I[lpusnaku momgoOus
TpeyroJibHUKOB. [IpuMeHenue noo0us npu peiieHuy MPakTUYeCKUX 3aj1ay.



CpoiictBa mmomanaeil reoMerpudeckux ¢uryp. DopMmysibl i TIIOMATU
TpEeyroJibHUKa, NapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIIaIen
no1I00HBIX QUTyYp.

Brruncnenne miomane TpeyroJlbHUKOB U MHOTOYTOJIBHHUKOB HA KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHUn
IIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yIjia MPSMOYTOJBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO. TpuroHomeTpuyeckue (QyHKIUU
yriioB B 30, 45 u 60°.

BrnmcanHble M UEHTpajbHBIE YIUIBI, YrOJl MEXAY KacaTellbHOW M XOpJIOM.
Yrael  Mexay ~XOopaaMM M CeKyIIMMHM. BrncanHble W OIKMCAHHBIE
YETBIPEXYTOJbHUKNA. B3auMHOE pacmnosiokeHne AByX OKpyxkHocTter. Kacanwne

okpy>kHOCTe#. OOIIHe KacaTenbHbIE K ABYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yriaoB ot 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYIIBI IPUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TEOpeMa CHHYCOB.
Pemenne mnpakTUyecKMX 3aJady C HCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Ipeo6pazoBanme nompoous. [Togodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O NPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMa O KBaJpaTe KacaTeJIbHOM.

Bektop, anuHa  (MO&yNnb) — BEKTOpA,  COHANMPABIEHHBIE  BEKTOPBI,
IPOTUBOIIOJIOKHO  HAaIpaBJICHHbIE  BEKTOPBl,  KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpAllMM HAJ BEKTOpamu. Pa3nojkeHHe BEKTOpa IO JABYM
HEKOJITMHeapHbIM BekTopaM. Koopaunatsl BekTOpa. CKajsipHOE IpPOU3BENECHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS JJIMH U YTJIOB.

JlekapToBbl KOOPAMHATHI HA MJIOCKOCTH. Y PAaBHEHHS MPSIMOU U OKPY>KHOCTHU
B KOOPJMHATAX, [IEPECEUEHHE OKPYKHOCTEH M HpsIMbIX. MeTo1 KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOyrosibHUKHM. JliMHA  OKpyKHOCTH. ['pagycHas u
paauaHHasi Mepa yria, BBIUMCICHUE IJUH AYyr OKpykHOocTed. Ilnomans kpyra,
CEKTOpa, CETMEHTA.

JIBM>KEHHS TUIOCKOCTH M BHYTPEHHUE CUMMeTpuH Guryp (dJaeMeHTapHbIC
npeactasienus). [TapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJIbTAaThl OCBOCHHMSI TPOrpaMMbl y4yeOHOrO Kypca
«l'eoMeTpus» XapaKTepU3yIOTCS:

1) naTpuoTHYeCKOE BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOSALIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTVIKEHHSIM  POCCHMCKHX
MAaT€MaTHKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K HCIIOJb30BAHUIO 3TUX
JOCTHKEHUN B IPYTUX HAyKaX W MPUKIAJAHBIX cepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PEAM3aLUU €ro
opaB, MPEICTAaBIECHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHHUPOBAHUS
Pa3INuYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPAKTUYECKHUM IIPUMEHEHUEM JIOCTVMIKEHH HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyZ10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE€ B PpEIICHWH NPAKTUYECKUX 3aaad
MaTeMaTU4YEeCKOM HaINpaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMATHYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH >KM3HU IS YCHEHTHOW MpoQecCuOHAIbHOU
NESATENbHOCTY U PAa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBUAYAIBHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHWI, pacCyXJCHHI, YMEHHIO BUIETh
MaTeMaTU4EeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUS:

OpHEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HAayKd Kak cQepbl dYeloBe4YeCKOn
NEATEIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH JUISI PA3BUTHUS LMBWIN3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTUKH U MAaTEMaTUYECKOW KYJIbTYypOW KaK CPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usnmyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHUS B HMHTEpEcax CBOErO
3I0POBbS, BEACHUA  370pOBOro  oOpa3a KM3HU (370pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, peryisapHas Qusndeckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY W TAKOTro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpPUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM U1l PEUICHUS 3a/1a4
B 00JIACTM COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAaHUS TIOCTYIIKOB U
OIICHKM MX BO3MOXHBIX TMOCJIEACTBUN [JII OKPYXKAIOIIEH Cpebl, OCO3HAHUEM
100aJIBLHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanranus K M3MEHAKINUMCH YCJOBHAM COUMAIBHON U NMPUPOIHOH
cpenabl:

FOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NECSATEIBHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYyTHX JIOJIEH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHI[UU U3 OMbITA JIPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHWH, B TOM YHCIIE
dbopMyIMpOBaTh WJEH, MIOHITHS, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSAX, B TOM YHCIIS
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IIIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUNM KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEeMbIe pelieHus U JeHcTBUs, (OpPMYyJIUpPOBATh U OIEHUBATh PHUCKU U
NOCJIECTBUSA, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

e BBIBJSATh M XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATHYECKUX
00OBEKTOB, IOHITHH, OTHOIICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
ONpeAeCHUs]  TOHSATUM, yCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJacCu(pUKaIM, OCHOBAHUSA Il OOOOIICHUS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIMMOTO AHAIN3A;

e BOCIpPUHUMATH, (GOPMYIUPOBATH W  TPEOOPA3OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE W OTpHUIATEIIbHBIC, CAWHUYHBIC, YacTHBIC W oOIIue,
YCJIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYEeCKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTHUBOpeYHsi B (akTaxX, [aHHBIX, HAONIOJNEHUSX U YTBEPKICHHSIX,
npeaiaraTb KPUTEPUHU JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHIA;
JienaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIOUCHU 110 aHATIOTHH;

pa3dupaTh JT0Ka3aTeIhCTBA MAaTEMaTHYCCKUX YTBEP)KICHUHU (NIpsIMBbIE W OT
IPOTHUBHOI0), TPOBOIUTH CaMOCTOSATEIBLHO HECIOXHBIC JOKA3aTeIbCTBa
MaTeMaTH4ecKux (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, IPHBOJUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4uyeOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BAPMAHTOB pEIICHUS, BBHIOMpATh HauOONee TMOAXOMANUH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciieoBaTe/IbCKHe JelCTBHA:

MCIIOJIb30BaTh BOMPOCH KaK HMCCIEIOBATEIHCKUNA WHCTPYMEHT ITO3HAHWS,
dbopMynMpoBaTh BOIPOCH, (UKCUPYIOUIUE TMPOTUBOpEUne, MpodiIemy,
CaMOCTOSITENIFHO ~YCTaHABJIMBAaTh HWCKOMOE U JaHHOE, (OpMHpPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO MTO3UIINIO, MHCHHCE,

MPOBOJIUTH TI0O CaMOCTOATEILHO COCTaBJICHHOMY IUTAHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOIBIIIOE MCCIIEIOBAHUE TT0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOTO 00BEKTa, 3aBUCHMOCTEH 00BEKTOB MEXKIY CO0OiA;
CaMOCTOSITeIbHO (OPMYJIMPOBATH O0OOIIEHHUS M BBIBOJBI MO pe3yJibTaTam
NpOBEAEHHOTO HAOMIOJCHUs, HMCCIIEOBAaHMS, OLIEHWBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUH;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TakKXKe BBIIBUTATh
MPE/IIIONIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISIBIISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(pOpPMAIUH, JAHHBIX,
HEOOXOUMBIX JIJISl peLICHU 3a1a4u;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH
UH(GOPMAIIUIO Pa3IUYHBIX BUIOB U OPM MPEACTABICHHUS;

BbIOMpaTh (opMy MNpEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JUarpaMMamMHi, WHOM TpauKod M HUX
KOMOMHAIIMSIMU;

OLIEHMBATh HAAEKHOCTh HMH(OpPMALMM IO KPUTEPUSAM, MPEUI0KEHHBIM
y4HUTENIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂt

BOCIIPHHUMATH U (HOPMYTUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMU
U 1EJISIMU OOIIEeHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEelIeHUs
3a/1a4d, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTarT;

B X0Ji¢ 0OCYXXJICHHS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOW TEMBI,
po0JieMbl, peraeMoi 3a7auu, BbICKa3bIBaTh UJECH, HAIICJICHHbIC HA TIOUCK
pEIIeHMs, COIMOCTAaBISATh CBOM CYXIEHUS C CYXICHUAMH JIPYTHUX
YYaCTHUKOB JHayiora, OOHApYy>XWBaTh pa3iMyue W CXOACTBO IO3UIIMH, B
KOppeKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS,;
MIPECTABIATh pe3yJIbTaThl penieHus 3a/1auu, HKCIIEPUMEHTA,
MCCJIEIOBAHMSI, TPOCKTA, CAMOCTOATEILHO BHIOUPATh (hOpMAT BBHICTYTUICHHUS
¢ yu€ToM 3aj1a4 MPE3eHTAINU U OCOOCHHOCTEN ay/IMTOPUH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIyaIbHON
paboTHI IPU PEIICHUH YICOHBIX MaTeMaTHYCCKUX 3a1a4;

MIPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3alUI0
COBMECTHOW pPabOThl, pacmpenensTh BHUIBI pPabOT, JOTOBApUBATHCA,
00CyXKIaTh MPOIIECC U pe3yJbTaTr paboThl, 00001aTh MHEHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TIpPYyNIoBbIX (opmax pabotsl (0OCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHE), BBHITIOIHATH CBOIO YacTh PAaOOTHI
U KOOPJAMHHPOBATH CBOM JEUCTBUS C JPYTUMH 4YJI€HAMU KOMAaH/IbI,
OIICHHWBATh KA4e€CTBO CBOEr0 BKJIajJa B OOIIUH MPOAYKT IO KPHUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYaCTHHKAMU B3aUMOJICHCTBUS.

PeryisiTuBHbIC YHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

CaMoopraHn3am/m:

CaMOCTOATEJIBHO COCTaBJAThH IUIAH, aJrOPUTM pPELICHMs 3anadu (Wiau €ro
4acTb), BBIOMpATh CIOCOO pelIeHHs] ¢ Y4€TOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHThI PEIICHUI ¢ Y4ETOM HOBOM MH(MOPMALIHH.

CaMOKOHTpOJIb, AMOIHUOHAJIbHBbIN UHTEJIEKT:

BJIAIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yibrara
peleHns MaTeEMaTUYECKOM 3a/1auu;

NPEABUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3a7a4H,
BHOCHUTH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JIEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKCHUS WM HEAOCTKCHUS IIEJIH,
HaxOJUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

INPEIJMETHBIE PE3YJIBTATbHI



K xoHiy oOydenuss B 7 kJacce OOyYarolIMICS TOJYYHUT CIECAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh HM3ydYeHHBIC T'€OMETPHUYCCKHE (DUTYPBI, ONpENeIiaTh HX
B3aMMHOE PAacCIlOJIOKCHHE, H300pakaTh TeoMeTpuueckue (UTyphl, BBITTOIHSATH
YEpPTEXKU 1O YCIOBHUIO 3adadyu. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYHUHBI.
PemaTe 3aaum Ha BEIYMCIIEHHUE JIMH OTPE3KOB U BEJIMYWH YTJIOB.

Jlenate TpyOyrO OIIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYMH TPEIMETOB B
peanbHOM >KM3HH, pPa3MEepOB MPUPOAHBIX OOBEKTOB. Paszmuuarh pa3Mmepbl ITHX
00BEKTOB T10 TOPSIIKY BETUYUHBI.

CTpouTh YepPTEkKU K TEOMETPUUECKUM 3aa4aM.

[Tonmp30BaThCd MNpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIIOJIb30BATh
IPU3HAKY U CBOMCTBA PaBHOOSIPEHHBIX TPEYTOJLHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKICHUS C MCIIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonmp30BaThCsd NpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEIHAHbI, MPOBECAEHHOM K  THUIOTEHY3€  NPSAMOYTOJIBHOIO
TPEYrOJbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OrnpenensaTh napajieabHOCTh MPSMBIX C TTIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT
¢ HUMHM cekyias. OnpeaensiaTh napajuieIbHOCTh MPSAMBIX ¢ MTOMOIIBID PaBEHCTBA
PACCTOSHHUM OT TOYEK OJHOM IPSAMOM O TOYEK APYTOU MPSIMOM.

Pemate 3amaun Ha KeT9aTon Oymare.

[IpoBOaUTH BBHIYMCICHUS W HAXOJUTh YHCIOBbIE M OYyKBEHHBIE 3HAYCHHS
VIJIOB B TEOMETPUYECKUX 3aJayax C HCIOJb30BAHMEM CYMMBI  YTJIOB
TPEYTrOJLHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YTIJIOB, OOpa30BaHHBIX MpH
MEPECEUCHUN [IBYX MApAJUICIbHBIX MPAMBIX CeKylleh. Pemare mnpakthueckue
3aJla4l Ha HAaXOXKJCHUE YTJIOB.

Brnamers MOHATHEM T€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEHAECTATh
OMCCEKTPUCY yIJia U CePEMHHBIN MEePICHANKYIISP K OTPE3KY KaK reOMEeTpUIECKUe
MECTa TOYCK.

@opmMynUPOBaTh ONPEAECIEHUS] OKPYKHOCTH M KPyra, XOpAbl U JIHAMETpa
OKPY>KHOCTH, IMOJIb30BAThCA UX CBOMCTBAMH. Y METh IPUMEHSATH 3TH CBOMCTBA MIPHU
pellIeHuy 3a1ay.

Bnagete moHSITHEM ONMMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY)KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBaThcs (akTamMu O TOM, UYTO OUCCEKTPHUCHI YTIJIOB
TPEYroJIbHUKA IIEPECEKAOTCSI B OJHOM TOYKE, MW O TOM, 4YTO CEPEAVWHHBIC
MEPIEHINKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAOTCS B OJHOM TOUKE.

Bnagers noHsATHEM KacaTeIbHOW K OKPY>KHOCTH, MOJIb30BaTHCSI TEOPEMOU O
MEPNEHANKYJISIPHOCTH KacaTeJIbHOM U paguyca, MPOBEAEHHOTO K TOUKE KaCaHUSI.



[Tonp30BaThCA NPOCTEUIIMMU F€OMETPUUECKMMHU HEPABEHCTBAMH, ITIOHUMATH
UX TIPAKTUYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOEHHUS C MIOMOLIBIO LIUPKYJISL U
JIMHENKHU.

K xonmy oOydenus B 8 KkJjacce 0Oydaroumuiics TMOMYYUT CIEAYIONINE
PEAMETHBIE PE3YIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHUIbBl YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
IIOJIb30BATHCS UX CBOMCTBAMU IIPU PELICHUN T€OMETPUUECKUX 3a]1a4.

[IpuMeHATh CBOMCTBAa TOUYKHM IEPECEUEHHUS] MEJHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B peLICHUH 3aay.

Bnanetrs nonsATHEM CpeqHEN JIMHUU TPEYTOJbHHUKA U Tpaneluuu, TPUMEHATh
UX CBOWCTBA MpPHU PELICHUHM TeoMeTpuyeckux 3aznad. llomb3oBarbecs TeopeMou
daneca 1 TEOPEMOMN O MPOMOPLUMOHAIBHBIX OTPE3KAX, IPUMEHSATh UX JUIS PEIICHUS
MPaKTUYECKUX 33/1a4.

[IpumeHsaTh mpu3HAKKU MO00US] TPEYTOJLHUKOB B PEIICHUU T€OMETPUUECKHUX
3a/1a4.

[Tonb3oBaTbea Teopemoit Iludaropa st pemieHuss TeOMETPUYECKHX U
npakTudeckux 3aaad. CTpoOUTh MaTEMaTUYECKYI0 MOJEIb B MPAKTHUYECKHX
3a/1ayax, CaMOCTOSITENIBHO J€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JIJTUHBI.

Brnanerp noHATHSMM CHHYyCa, KOCMHyCa W TaHI€HCa OCTPOro yria
NPSAMOYTOJBHOIO TpeyroiabHuKa. [101630BaThCs ATUMH MOHATHUIMU I PELICHUS
IPAaKTUYECKUX 3a/1a4.

Boruucnars (pazauyHbIMA CIOCO0AMM) IIOIIAb TPEYTOJIbHUKA U IUIOIIAIN
MHOTOYTOJIBHBIX ~ Guryp (MOab3ysich, TJ€ HEOOXOAUMO, KAJIbKYJISITOPOM).
[IprMeHATh MOTyYEeHHBIE YMEHHS B MPAKTUYECKHUX 3a7a4ax.

Brnanerp NOHATHMAMM BIHCAHHOTO W LEHTPAIBHOrO YIJja, HCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXay XOpAaMH (CEKyIIMMH) U YIJIe MEXIY
KAacaTeJIbHOU U XOPJIOU MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnaners MOHATHEM ONHMCAHHOTO YETBIPEXYTOJIbHUKA, MPUMEHSATH CBOWCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA MPH PELICHUH 3a/1a4.

[IpuMeHATh MONy4YEeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJENH JUISl 34149 PEAJIbHOW KU3HH U NMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpPUMEHEHUEM NOoJA00Us W TPUTOHOMETpUU (IOJB3YACh, TJe HEOOXOAMMO,
KaJIbKYJISITOPOM).

K xoHmy oOydenus B 9 kJjacce oOydYarolIUiCs TOIYYUT CIIEIYIOIINUE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETPHUUYECKHE (DYHKIIMM OCTPHIX YTJOB, HAXOAWTh C WX
IOMOILBIO PA3JINYHBIE 3JEMEHThl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pELIECHUE



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKYJIATOPa) ATUHBI
Y YTJIbI JUTsl HETAOJUYHBIX 3HAYEHUH.

[Tonp3oBaThecst (hopMynamMu MPUBEACHHUS ¥ OCHOBHBIM TPHUTOHOMETPHUYECKUM
TOXKJECTBOM JUJISI HAXOXKJIEHUS COOTHOIICHWH MEXAY TPUTOHOMETPHUECKUMU
BEJIMYMHAMU.

Hcnonb3oBaTh TEOPEMbI CHHYCOB M KOCUHYCOB JIJIsi HAXOXACHUS Pa3IMYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («pEUICHHE TPEYTOJbHUKOBY»), MPUMEHITh WX TpU
pEIIeHNN T€OMETPUUYECKUX 3a/1a4.

Brnagers moHsTHsMH  mpeoOpa3oBaHUS  MOA00MS, COOTBETCTBEHHBIX
3JIeMEHTOB MOJ00HBIX Guryp. [lonb3oBaThest CBOWCTBAMHU MO100MSI TPOU3BOJIBHBIX
buryp, yMmMeTb BBIUMCIATH JJUHBI W HAXOAWTH YIJbl y MOAOOHBIX GUTYP.
[TpumeHsATh cBOWCTBa MOJOOMS B MPAKTHUECKUX 3aJadyax. YMETb NPUBOJIUTH
IpUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOILIEM MHUPE.

[Tonb30BaThesa TEOpEMaMU O MMPOU3BEACHUH OTPE3KOB XOPJ, O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeabHOM.

[Tonb30oBaThCs BEKTOpPAaMH, MOHUMATh MX T€OMETPUUECKUN U (U3MYEeCKUi
CMBICJI, TPUMEHSATh WX B pEIICHHH TEOMETPUYECKHX W (U3MUECKHUX 3ajad.
[IpuMeHsTh CKaMIpHOE MPOM3BEICHNE BEKTOPOB JJIsl HAXO0XKACHUS JJIMH U YTJIOB.

[Tonp30BaTbCsi METOJOM KOOpPAMHAT HAa IUIOCKOCTH, NPUMEHSTH €ro B
pEIICHUN TeOMETPUUECKUX U MPAKTUYECKHUX 3a/1a4.

Brnagetp MOHATHSAMH TPAaBHJIBHOTO MHOTOYTOJIBHUKA, JIUHBI OKPYKHOCTH,
JUTMHBI AYTH OKPYXHOCTH U PaJMaHHOW MEpHI YIJia, YMETh BBIYHUCIATH IIOLIAIb
Kpyra u ero yacteid. [I[puMeHsaTh mosy4eHHble yMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (MM LEHTPHI) CUMMETPUU (PUTYP, NMPUMEHATH IBUKEHUS
IUIOCKOCTH B MPOCTEUIINX CITydasix.

[IpuMeHATh TONyYeHHBbIE 3HAHHUS HA TMPAKTHKE — CTPOUTH MaTeMaTHYECKHE
MOJICIH JJIsl 3a/1a4 peajbHON KU3HU U MIPOBOJIUTH COOTBETCTBYIOIINE BBIYUCIICHUS
C NpPUMEHEHHEM MOAO00US M TPUTOHOMETPUUECKHX (YHKIUH (MONb3YsCh, T
HE0OX0IMMO, KAJIBbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB 1 TeM uugpoBbie
Ne /i P Konrtpouabnsie | IIpakTnueckue (ubp )
NMPOrpamMMBbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
[Ipocreiimme reomerpuueckne GUrypsl u
1 1/1)1: cBoricTBa. M3me epHI/Ie reOMg)r I/I}‘/{I;CKI/IX 14 Bubmmorexa LHOK
) P p https://m.edsoo.ru/7f415¢e2e
BEJIMYMH
bu6mmoreka [JOK
2 T 22 1
PEYTOMILHUKH https://m.edsoo.ru/7f415¢e2e
3 [TapannensHble NpsiMbIE, CyMMa YIII0B 14 1 bu6nuorexa IIOK
TpeyrojabHuKa https://m.edsoo.ru/7f415e2e
4 Oxpy>kHOCTb U KpyT. [ eomeTpuueckue 14 | bubmuoreka LIOK
IIOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
bu6moreka [JOK
I1 7 4 1
. OBTOpeHHE, 060bweHHe HanHil https://m.edsoo.ru/7f415¢2¢
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbBbIE
HauMeHoBaHue pa3/iesioB U TeM undposbie
Ne ni/nn P Konrtpoabnsie | IIpakTnueckue (ubp )
NMPOrpamMMbl Bcero oOpa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubnuorexa [JOK
1 4 & 12 1
CTRIPEXYTOILHUIH https://m.edsoo.ru/7f417¢18
Teopema Paneca u Teopema o
2 MPOMOPIIMOHATIEHBIX OTPE3KaX, MOJ00HBIC 15 1 Bubmmorexa [IOK
poriopht p » TIOX https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKHU
[Tnomans. Haxoxaenue miomanei
3 Tpe TOJ?LHI/IKOB u deOl"O FOJEHHHX ¢ur 14 1 bubmorexa [OK
pey Y P https://m.edsoo.ru/7f417¢18
[Tnomaau nonoOHBIX GUryp
4 Teopema IIudaropa u Hauana 10 1 bubmuoreka LIOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OINMCAHHBIE YETHIPEXYTOIbHUKH. 13 | bubnuorexa LIOK
KacarenbHble k OkpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPYXHOCTEU
bu6mmoreka [JOK
6 IT 000 i 4 1
OBTOPEHHE, ODODIICHHE SHATHA https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/nn P KonTpoasnsie | IIpakTnueckue (1ubp )
NMPOrpamMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
| Tpuronomerpust. Teopembl KOCUHYCOB U 16 1 bubnuoreka [IOK
CuHyCOB. PelieHne TpeyrojnbHUKOB https://m.edsoo.ru/7f41al2¢c
) [Ipeo6pa3zoBanue nonodus. Merpuueckue 10 | bubmumorexa [IOK
COOTHOLIEHUS B OKPY)KHOCTU https://m.edsoo.ru/7f41al2c
Bbu6mmoreka [JOK
3 Bexro 12 1
KTOpHl https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPAUHATHI Ha MIIOCKOCTH 9 1 bubmmorera [TOK
P PA https://m.edsoo.ru/7f41al2c
IIpaBunbHBIE MHOTOYTOJIBHUKH. JlJTHHA
5 OKPY>KHOCTH U TUIOIIA/Ib KpyTa 8 bubmorexa [IOK
by " HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomaneit
Bbubmorexa [JOK
6 6
keI I10CKOCTH https://m.edsoo.ru/7f41al2c
. [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS . 5 bub6mmoreka [JOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0







IHOYPOYHOE INTAHUPOBAHMUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBIE
Ne Hara undgpoBbie
Tema ypoka Koutpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
1 [Ipocreiilne reoMeTpUYECKUe 1 bubnuoreka [IOK
OOBEKTHI https://m.edso0.ru/8866b724
2 MHOroyrojasHHUK, JOMaHas 1 bubmmorexa [OK
y ’ https://m.eds00.ru/8866cb6a
3 CMexHbIE U BEpTUKAJIbHBIE YTJIbI 1 bubmorexa OK
p y https://m.eds00.ru/8866¢5¢0
4 CMexHbIC U BEPTUKAJIbHBIE YTJIbI 1 bubmmorexa [TOK
p Y https://m.edsoo.ru/8866c7be
5 CMexHbIe U BEPTUKAJIBHBIE YTJIBI 1
6 CMexHbIE U BEPTUKAIIbHBIC YIJIbI 1
7 CMexHbIe U BEPTUKAJIBHBIE YTIJIbI 1
8 CMexHBbIE U BEpTUKAIIbHBIC YIJIbI 1
N3mepeHue JIMHEUHBIX U YIJIOBBIX
9 BEJINYUH, BEIUUCIIEHUE OTPE3KOB U 1
YTJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
10 BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U 1 bubmmorexa [TOK
’ p https://m.edso00.ru/8866¢3ea
YTJIOB
N3Mepenue JIMHEHHBIX U YTIOBBIX
11 BEJINYUH, BBIUUCIEHUE OTPE3KOB U 1

yTJIOB




N3mepenue JIMHEWHBIX U YTJIOBBIX

12 BEJIMYMH, BEIYUCIIEHUE OTPE3KOB U
YTJIOB
[lepumeTp u miomangs Guryp,
13 COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB
[lepumerp u miomangs Guryp,
14 COCTABJICHHBIX U3
MPSIMOYTOJIbHUKOB
IlonsiTHE O PAaBHBIX TPEYTOJILHUKAX
bu6mmoreka [IOK
15 U TIEPBUYHBIE [TPEICTABICHUS O
https://m.edso0o.ru/8866ce80
paBHBIX (pUrypax
16 Tpu npu3Haka paBeHCTBa bubnnorexa [JOK
TPEYTrOIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa bubnuorexa [IOK
TPEyTrOJbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBA bubnuoreka [IOK
TpEYroJIbLHUKOB https://m.edsoo.ru/8866¢e01e
19 Tpu npu3Haka paBeHCTBa
TPEYrOJbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYroJbHUKOB
)1 Tpu npu3zHaka paBeHCTBA bubmmorexa [JOK
TpEYTroJIbLHUKOB https://m.edsoo.1u/8866e88e
2 [Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
3 IIpu3Haku paBeHCTBa

IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB




CBOIiCTBO MeIHaHbI

24 MPAMOYTOJIBHOTO TPEYTOJbHUKA, bubmorexa HOK
. . https://m.edso00.ru/8866e9ec
MPOBEIEHHON K TUIIOTEHY3€
CBoICTBO MeUaHbI
25 MPSIMOYTOJIbHOT'O TPEYTOJIbHUKA,
MIPOBEIEHHON K TUIIOTEHY3€
2% PaBHOOeipeHHbIE U bubnuoreka IIOK
PaBHOCTOPOHHUE TPEYTOJIbHUKU https://m.edsoo.ru/8866d6fa
7 [IpusHaku u cBOMCTBA bubnuorexa [JOK
PaBHOOEAPEHHOTO TPEYTOIbHUKA https://m.eds00.ru/8866d880
73 [Ipu3Haku u cBoiicTBa bubnuorexa [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso0o.ru/8866d880
29 IIpu3Haku u cBOMCTBA bub6nuoreka [HIOK
PaBHOOEIPEHHOTO TPEYroJbHUKA https://m.eds00.ru/8866e¢26¢
30 HepaBeHnctBa B reomerpun
31 HepasenctBa B reometrpuu bubmmorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reometrpun
33 HepapenctBa B reomerpuu
14 [IpsiMOyTONBbHBIN TPEYTOJIBHUK C bubnuorexa [IOK
yriiom B 30° https://m.edsoo0.ru/8866eb22
35 [IpsAMOYTONBHBIN TPEYTOJIBHUK C
yriaom B 30°
16 KonTponbhas pabota no teme bubnuoreka [JOK
"TpeyronbHukH" https://m.edsoo.ru/8866ecbc
37 [lapannenbHble npsiMbIE, UX bubnuorexa [IOK
CBOICTBa https://m.edsoo.ru/8866ef64
38 [IaTeiit noctynar EBkinna




39

Hakpect nexamue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YIJIBI,
00pa3oBaHHbIE NIPH NIEPECEUEHUU
NapajuIeIbHbIX MPSAMBIX CEKYILEH

bubnnoreka [IOK
https://m.edsoo.ru/88661086

40

Hakpect nexamue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YIJIBI,
00pa3oBaHHbIE NIPH NIEPECEUECHUU
NapaJuIeIbHBIX MIPSAMBIX CEKYILEH

41

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YIJIBI,
00pa3oBaHHbIC NIPH NIEPECEUEHUU
NapajuIeIbHBIX MPSAMBIX CEKYILEH

42

Hakpect nexamue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YIJIBI,
00pa3oBaHHbIE NIPH NIEPECEUEHUU
NapajuIeIbHBIX MIPSAMBIX CEKYILEH

43

Hakpect nexamue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YIJIBI,
00pa3oBaHHbIE NIPH NIEPECEUEHUU
NapajuIeIbHBIX MPSAMBIX CEKYILEH

bubmnoreka [IOK
https://m.edsoo.ru/886613b0

44

[Ipu3Hak napaIeIbHOCTH MPSAMBIX

4yepe3 PaBEHCTBO PACCTOSHUM OT
TOYEK OJIHOM MPAMOM 10 BTOPOH
MpAMOi




[Tpu3HaK mapamIeTbHOCTH MPSMBIX
4yepe3 paBeHCTBO PACCTOSHHIA OT

45 TOYEK OJIHOW MPAMOM 10 BTOPOH
psMOit
46 CyMmma yTJi0B TpeyrojibHUKa bubmorexa HOK
https://m.eds00.ru/88661630
47 CyMMa yriioB TpeyroJbHUKa bubmorexa HOK
https://m.edsoo.ru/886618ba
48 Bremnue yribl TpeyrojibHHUKa bubmmorexa LHOK
https://m.edsoo.ru/8866fas5e
49 Bueninue yrisl TpeyrojibHUKA
KonTponbhas pabota no teme
50 "[lapannenbHble MpsiMble, CyMMa bubmmorexa LIOK
" https://m.edsoo.ru/8866fe6e
YTJIOB TPEYTOJIbHUKA
51 OKpy>KHOCTb, XOPJIbl U TUAMETP, X bubnnorexa [JOK
CBOICTBa https://m.eds00.1ru/88670800
52 KacarenbHast K OKpyKHOCTH bubmmorexa LIOK
https://m.eds00.ru/88670e9a
53 OKpy’KHOCTb, BIIUCAHHAS B YTOJI
54 OKpy’>KHOCTb, BIIUCAHHAS B yTOJl
55 [Tonstue o I'MT, npumenenue B bubnnorexa HOK
3aga4dax https://m.edso0.ru/8867013¢e
56 [Tousitue o 'MT, npumenenue B bubmnoreka [IOK
3ajja4ax https://m.eds00.ru/88670508
buccekrpuca u cepeIMHHBIN
57 MEPIEHAUKYIISIP KaK
reOMEeTPUUYECKHUE MECTa TOUEK
58 OKpy>XHOCTb, OTUCAHHASL OKOJIO bubnmorexa [JOK




TPEYrojbHUKa https://m.eds00.ru/88670a62
59 OKpy»XHOCTb, OTUCAHHASI OKOJIO 1
TpPEYroJbHUKA
60 OKpy’XKHOCTb, BIIUCAHHAS B 1 bubnuorexa [JOK
TPEYTOJIbHUK https://m.edsoo.ru/8867103e
61 OKpyXHOCTb, BIMICAaHHAs B 1
TPEYTOHHUK
2 IIpocreiiue 3anaun Ha | bubnuoreka [IOK
IIOCTPOECHUE https://m.edsoo.ru/88671188
63 [Ipocreiine 3axaun Ha | bubnuorexa [JOK
IIOCTPOEHUE https://m.edsoo0.ru/886712d2
KonrponsHas pabora no Teme
64 "OKpyKHOCTb U KPyT 1 bubmotera [IOK
24 26 . https://m.eds00.ru/88671462
['eomeTprueckue nocTpoeHUst
[ToBTOpeHMe U 006001IeHNE 3HAHUI
65 OCHOBHBIX IIOHSATHN U METOJ0B 1 bubmorexa HOK
A https://m.edso00.ru/886715b6
Kypca 7 Kiacca
bu6mmoreka [JOK
66 4 0 1
TOTOBA KOHTPOILHAZ pabota https://m.edso0o.ru/886716ec
[ToBTOpEeHME U 006001IeHNE 3HAHUI
67 OCHOBHBIX IOHATHUI U METOI0B 1
Kypca 7 kiiacca
[ToBTOpEeHME M 0000IIIEHNE 3HAHUI
. bubmuorexa [JOK
68 OCHOBHBIX IMOHATHI U METOIOB 1
https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




8 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka Konrpoabsnsie | IlpakTnyeckune
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIEC
padoThI padoThI
pecypcsl
| [Tapannenorpamm, ero Npu3HaKu 1 ] bubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero npu3sHaKu 1 i bubmumorexa [IOK
CBOICTBa https://m.edsoo0.ru/88671ca0
3 [Tapamienorpamm, ero Npu3Haku U | bubnuorexa IIOK
CBOICTBA https://m.edsoo0.ru/88671ca0
YacTtHble cayyau napauienorpaMMoB
4 (IpAMOYTONEHUK, POMO, KBaJIpaT), UX 1 bu6nmorexa [IOK
PAMOY L p ’ pat), https://m.edsoo.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTHbIe cydan mapauieorpaMMOB
5 (TIpsIMOYTOJTEHUK, pOMO, KBaJpaT), X 1 bubmorexa HOK
pAMOY N POMO, KBajpat), https://m.edsoo.ru/88671£20
MPU3HAKU U CBOWCTBA
YacTHble cydad napauieorpaMMOB
6 (IpsAMOYTOJILHUK, pOMO, KBaIpaT), UX 1 buommorexa LIOK
pAMOY N POMD, KBaJpat), https://m.eds00.ru/8867209¢
MIPU3HAKU U CBOMCTBA
bu6mmoreka [JOK
7 Tpane 1
patietit https://m.edsoo.ru/88672358
2 PaBHOOOKast 1 IPAAMOYTOJIbHAS | bubnuoreka [IOK
Tpaneuuu https://m.edso0.ru/8867252¢
9 PaBHOOOKAs U IPSIMOYTOJIbHAS 1 bubnuorexa [IOK
Tpareunu https://m.edso0.ru/88672858
10 Merton yaABOEHUS] MEUAHBI 1 bu6mmorexa [IOK




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

11 LenTpanbHas cuMMeTpus bubmorexa HOK
https://m.eds00.ru/88672b14

12 KonTponbhas pabota no teme bubnuorexa [JOK
"HeThIpEXyroIbHUKH" https://m.edsoo.ru/88672c9a

13 Teopema ®aneca u Teopema o bubnuorexa [IOK
MPOMOPIHUOHAIIBHBIX OTPE3KaX https://m.edsoo.ru/8867337a

14 CpenHsist TMHUS TPEyroJIbHUKA Bubmmorexa LIOK
https://m.edsoo.1u/88672e0c

15 CpenHsist TMHUS TPEYroJIbHUKA bubmmorexa LIOK
https://m.edsoo.ru/88672{38

16 Tpaneuus, e€ cpeqHss TMHUA bubmmorexa LIOK
https://m.edso00.ru/88672358

17 Tpaneuusi, €€ cpeaHsst TUHUS bubmmorexa LOK
https://m.eds00.ru/88673064

18 [IponopiimoHaabHbIE OTPE3KU bubmorexa HOK
https://m.eds00.ru/88673794

19 [IponopruonanbHbIe OTPE3KU bubmmorera LHOK
https://m.eds00.ru/88673794

bubnnorexa [JOK
20 Hentp mace B Tpeyrompuiie https://m.edSO(])_.[m/88673 8fc

bubnunoreka [JOK
21 HozobHsie TpeyronbHHKH https://m.edsog)_.[ru/ 88673a78

2 Tpu npusHaka nogodus bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae

3 Tpu npusHaka mogoous bubnuorexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673d52

24 Tpu npuzHaka momoodus bubnnorexa [IOK




TPEYroJIbHUKOB

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

Tpu npusHaka nogodus

25
TPEYrOJIbHUKOB
26 [Ipumenenue mopooust Mpu perieHnn
MPAKTUYECKHX 3a7a4
7 KonrtponsHas pabora o Teme bubnuorexa [IOK
"[lono6HbIE TpEyroNbHUKH" https://m.edsoo.ru/8867445a
73 CaoiicTBa muiomaaeu bubmuoreka [{OK
reOMEeTPHUECKUX QUryp https://m.edsoo.ru/886745fe
79 @opMysl JUIsl IIOLIAAN bubnuorexa [JOK
TPEYroJabHUKA, apajuieaorpaMma https://m.eds00.ru/88674860
30 ®opMmyIsl U1 II0LIAAN bubnuorexa [IOK
TPEYTOJIbHUKA, TTApAILICIIOrpaMMa https://m.edsoo.ru/88674a22
31 @opMyisl JUIs IUIOLWAAN bubnuorexa [IOK
TpEyrojbHUKa, ITapajljIeIorpaMma https://m.edsoo.ru/88674a22
1 ®opmyJIbl U1 TUIOMIAIN bubmnoreka [IOK
TPEYroJabHUKA, NapajuieaorpaMma https://m.edso00.ru/88675288
13 ®opmyisl I 10N bub6nuorexa [IOK
TPEYTOJIbHUKA, ITApAILICIIOrpaMMa https://m.edsoo.ru/8867542¢
14 Brruucnenue miomanei ca0XHBIX bubmuorexa [JOK
¢buryp https://m.edsoo.1u/88674¢78
35 [Tnomanu ¢uryp Ha KieT4aToin bubmumorexa [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau noxoOHBIX Guryp
37 [Tnomanu mogoOHBIX puryp
13 3ajauu ¢ MPaKTUYECKUM bubnmnorexa [JOK

COZIep)KaHHUEM

https://m.edsoo.ru/88675558




3ana4yu ¢ MpaKTHYECKUM

bu6morexka [JOK

39 coJiepKaHueM https://m.edso00.ru/88675684
40 Pemenue 3agau ¢ MmoMoIib0 METo1a bubmuoreka [{OK
BCIIOMOTATEJIbHOM TUIOLLAIH https://m.edsoo.ru/8867490
A1 KonTponbhas pabota no teme bubmuorexa [JOK
"ITnomags" https://m.eds00.1ru/8867579¢
4 Teopema [Iudaropa u eé bubnuorexa [IOK
IIPUMEHEHNE https://m.edsoo.ru/88675918
43 Teopema [Iudaropa u eé bubnuoreka LIOK
IIPUMEHEHNE https://m.edsoo.ru/88675918
44 Teopema [Tudaropa u eé bubnuorexa [JOK
NIPUMEHEHUE https://m.edsoo.ru/88675abe
45 Teopema [Tudaropa u eé
MIPUMEHEHUE
46 Teopema [Iudaropa u eé
MIPUMEHEHUE
OrnpeneneHne TPUrOHOMETPUUECKUX
HKIIMI OCTPOro yria
47 SgﬂM(L)IyroanI())ro TieyroanHKa, Bubnmorexa [IOK
https://m.edso0.ru/88675d32
TPUTOHOMETPUYECKHUE COOTHOUIEHUS
B MIPSIMOYTOJILHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUYECKOE bubnuoreka [JOK
TOXJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO
51 Kontponbhas paboTa mo teme bubmuorexa [JOK




"Teopema Iludaropa n Hauana

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

TpUuroHomerpun"
5 BrucanHble U LIEHTpaIbHBIC YIJIbI, bubnuorexa [IOK
YIroJI MEXKIY KacaTeJIbHOW U XOPAOU https://m.edsoo.ru/8al415b2
53 BnucanHuble U EeHTpalbHBIE YIJIbI, bubmuorexa [JOK
YIOJI MEKly KacaTeJIbHON U XOpI0oH https://m.edsoo.ru/8a141940
54 BrnucanHble U ieHTpaIbHbIE YTIIbI, bubnuorexa [IOK
YIroJI MEXIy KacaTeIbHOU U XOPA0U https://m.edsoo.ru/8al41b34
55 VYIubl MeXAYy XOpAaMU U CEKyLUMU
56 VYTriabl MeXAYy XOpAaMu U CEKYIIMMU
BrnucanHble 1 onMcaHHbIE
57 YEThIPEXYTOJIbHUKH, UX MIPU3HAKU U bubmmorexa [IOK
. pexy ’ P https://m.edsoo.ru/8a140186
CBOIiCTBa
BnncanHble 1 onMcaHHBIE
58 YETBIPEXYTOJIBHUKH, UX PU3HAKH U bubmmorexa [TOK
. pexy ’ p https://m.edsoo.ru/8al416d4
CBOICTBa
BrnincanHbIEe 1 ONIMCaHHBIE
N bubmuorexa [JOK
59 YETBIPEXYTOJIBHUKH, UX PU3HAKH U
. https://m.edsoo.ru/8a1416d4
CBOICTBa
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
60 ONMCAHHBIX YETHIPEXYTOJBHUKOB MPH
PEILICHNN T€OMETPUYECKUX 3a1a4
IIpuMeHeHne CBOWCTB BIIMCAHHBIX U
61 ONMCAHHBIX YETHIPEXYTOJBHUKOB IPH
pELIeHNN T€OMETPUYECKUX 3a/1a4
2 B3anMHoOe pacnonoxxeHue 1Byx bubnuoreka [IOK
OKPYKHOCTEH, 001I1e KacaTellbHbIC https://m.edsoo.ru/8al410a8
63 Kacanue okpyxHocTeit bubmuorexa [JOK




https://m.edsoo.ru/8al1410a8

Kontponbnas padota mo teme "Yrisl

bubmnoreka [IOK

64 B OKpY’KHOCTH. Briucanueie u 1
" https://m.edsoo.ru/8al141c88
OTHMCAHHBIC YETHIPEXYTOJIbHUKN
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
65 METOZOB KypcoB 7 1 8 KJIacCOB 1 bubnnorexa [IOK
OB KYP . ’ https://m.edsoo.ru/8al41ddc
0000111eHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
66 METOJOB KypcoB 7 U 8 KJIacCOB 1 bubnnorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/8al41efe
000011IeHNE 3HAHUN
bu6nmoreka [JOK
67 nu 3] 1
TOroBas KOHTpOJIbHAA paboTa https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHATHUI U
68 METOJ0B KypcoB 7 U 8 KJIIacCOB 1 bubmmorexa [TOK
A M . ’ https://m.edsoo.ru/8al420ac
00001IeHNE 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| OrnpezesieHne TPUrOHOMETPUUECKUX 1 bu6muoreka [IOK
¢ynkuuit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 ®opMyIIbl IPUBEICHUS 1
bubnuoreka [JOK
3 T 1
COpEMa ROCHIHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCUHYCOB 1 Bubmmorexa [IOK
p y https://m.edsoo.ru/8al42d5e
bubmuorexa [JOK
6 T 1
copemMa CHHYCOB https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHycOB 1
9 Haxoxaenue mMH CTOpOH U 1 bu6mmoteka [JOK
BEJIMYUH YIJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
but6mmoreka [JOK
10 P 1
CLICHHC TpeYTOJILHIKOB https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroibHUKOB 1 bubmmorexa [TOK
pey https://m.edsoo.ru/8al42ac0
bu6nunoreka [JOK
12 P 1
CHICHHE TPEYTONBHHIOB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroapHUKOB 1 bubmmorexa LHOK

https://m.edsoo.ru/8al42ac0




[IpakTHueckoe NpUMEHEHHE TEOPEM

bubmuoreka [JOK

14 CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTrueckoe NPUMEHEHHUE TEOPEM
CHUHYCOB Y KOCHHYCOB
16 KonTponbhas pabota no teme bubnuotexa [JOK
"Peienue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
but6mmoreka [IOK
17 [TonsiTue o mpeodpa3oBaHUM TOIOOMS hitps://m.cdsoo.ru/8al 43ab0
18 COOTBETCTBEHHBIE DIIEMEHTHI bu6mmoreka [IOK
Mo00HBIX uUryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE AJIEMEHTHI
10J100HBIX (Uryp
Teopema o mpou3BeICHUN OTPE3KOB
20 XOpA, TEOpeMa O NPOU3BEACHUN bubnuoreka IIOK
OTPE3KOB CEKYILUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJpare KacaTeJIbHOU
Teopema o mpou3BeICHUN OTPE3KOB
)1 XOpJI, TeOpeMa O MPOU3BEACHUU bu6muoreka [IOK
OTPE3KOB CEKYIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTelbHOU
Teopema o pou3BeICHUN OTPE3KOB
” XOpJI, TeOpeMa O MIPOU3BEACHUU bubnuotexa [JOK
OTPE3KOB CEKYLIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTelbHOU
3 [IpumeHnenue TeopeM B pelIeHUN bu6mmoreka [IOK
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143106
24 [IpumeHeHne TeopeM B pelIEeHUN bubmuoreka [IOK

TCOMECTPHUICCKUX 3aaa4

https://m.edsoo.ru/8al443fc




[IpuMeHeHne TeopeM B pEeLICHUH

bubmuoreka [JOK

25 reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonrtponsHast pabora o Teme
2% "TIpeoOpa3oBanue mogoousl. bubmuoreka [IOK
MeTtpuueckre COOTHOUIEHHUS B https://m.edsoo.ru/8al447a8
OKpY>kHOCTH"
OrnpeneneHne BEKTOPOB.
27 d)nl;)niecxnﬁ u FCOMIGJTpI/I‘-ICCKI/Iﬁ bubmmorexa LHOK
https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
)3 CnoxeHue ¥ BbIYUTaHHUE BEKTOPOB, bubnuotexa [JOK
YMHOXXEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
”9 CrnoxeHue ¥ BRIYUTAHHUE BEKTOPOB, bubnmoreka [JOK
YMHOXXEHHE BEKTOpPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CnokeHue 1 BbIYUTAHHUE BEKTOPOB,
YMHO>XEHHE BEKTOpa Ha YUCIIO
31 Pa3noxenue BekTopa o 1syMm
HEKOJUIMHEApHBIM BEKTOpaM
bubnunoreka [JOK
32 Koopusarst BekTopa https://m.edsoo.ru/8al44fbe
CxansipHoe Npou3BeCHNE BEKTOPOB,
33 €ro npiMeHeEHe st H&lXO)KI[eHI/I]i{ buGnnorexa LIOK
https://m.edsoo.ru/8a14539¢
JUIVH U YIJIOB
CkansipHO€ MPOU3BEICHUE BEKTOPOB,
34 €ro npiMeHeEHe IS HaXO}K)IeHI/IIz{ bubnnorexa LIOK
https://m.edsoo.ru/8a14550e
JUTMH | YTJIOB
35 Pemienue 3a7a4 ¢ MOMOIIBIO bubnuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Penrenue 3amad ¢ HoMOLIBIO but6mmoreka [JOK




BEKTOPOB

https://m.edsoo.ru/8al1458c4

HpI/IMCHCHI/IC BCKTOPOB IS PCIICHUA

37
3ana4 GpusuKu
13 KonTponbhas pabota no teme bubnuoteka [JOK
"Bektopsr" https://m.edsoo.ru/8a145b08
19 JlexapTOBbI KOOPIMHATHI TOUEK Ha
IUIOCKOCTH
. bubnuorexa [JOK
40 ¥paBHeiie MpsMoi https://m.edsoo.ru/8al45¢c48
41 YpaBHeHHE NpAMOKN
but6mmoreka [JOK
42 Y PABHEHUE OKPYIKHOCTH https://m.edsoo.ru/8al14635a
43 KoopanHatel Touek nepeceyeHus bubnuotexa [JOK
OKPYHOCTH U IPSMOU https://m.edsoo.ru/8a146620
Meroza KOOpAUHAT NPH PELICHUN
44 reOMETPUYECKUX 3a1ad,
MPaKTUYECKHX 3a/1a4
Meroz KOOpAUHAT IPU PELICHUU
45 FeOMETPUYECKHX 3a/1a4,
IPAKTHUYECKUX 3a7a4
MeTto KOOpAMHAT IPU PELLIEHUU
46 FEOMETPUUECKUX 3a/a4,
IIPAKTUUYECKUX 3a4a4
Kontponbhas pabota no teme
47 " JlekapTOBBI KOOPAMHATHI Ha bubmorexa [OK
" https://m.edsoo.ru/8al46e0e
IUIOCKOCTH
43 [IpaBunbHBIE MHOTOYTOJIbHUKH, bu6mmoreka [IOK

BBIYHMCJICHHUEC UX 3JICMCHTOB

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




but6mmoreka [IOK

49 q .
MCI0 7. JUTHHA OKpYHKHOCTH https://m.edsoo.ru/8al1472c8
but6mmoreka [IOK
50 q .
Meno . JInuKa OKpy KHOCTH https://m.edsoo.ru/8al4714c
51 JmuHa 1yTu OKpY>KHOCTH
bubmuorexa [JOK
52 Pannannas mepa yria
s pay https://m.edsoo.ru/8al4714c¢
bub OK
53 [Imomaae kpyra, CEKTOpa, CErMeHTa nosmoreka [
https://m.edsoo.ru/8a147426
bub OK
54 [Inomane kpyra, ceKTopa, CermMmeHTa nomoreka L1
https://m.edsoo.ru/8a147750
bub OK
55 [Inomane kpyra, cekTopa, CermeHTa uosmoreka L1
https://m.edsoo.ru/8a147750
56 [TonsiTHE O NBM>KEHUM TIOCKOCTH bubmmorexa [TOK
https://m.edsoo.ru/8a147c82
b K
57 [TapannenbHbIN IEPEHOC, TOBOPOT nommorexa 110
https://m.edsoo.ru/8al147f16
b K
58 [TapannenbHbIN IEPEHOC, TOBOPOT nommorexa 110
https://m.edsoo.ru/8al147f16
59 [TapamienbHbIN IEPEHOC, TOBOPOT
60 [TapannenbHbIl IEPEHOC, TOBOPOT
61 [Ipumenenue qBUKEHUM IpU bubmuoreka [IOK
peleHnn 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponsHas pabora mo temam
62 "IIpaBHIIbHBIE MHOTOYTOJIBHUKH.
OkpyxHOCTb. [IBH>KEeHUS TITOCKOCTH"
63 [ToBTOpEeHME, 0000IICHHE, but6moreka [IOK

cucTeMaTHu3aIus 3HaHUH. I/I3MepeHI/Ie

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




T€OMETPUUYECKHUX BEITNYHH.
TpeyroabHUKH

64

[ToBTOpenue, 06001IEHNE,
cUCTeMAaTH3aIlns 3HaHUH.
[TapamienbHbIE ¥ EPIICHIUKYIISPHBIC
psIMbIC

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

65

[ToBTOpeHnue, 06001IeHNE,
cuCTeMaTH3aIlns 3HaHUH.
OKpy’>KHOCTb U KpYT.
I'eomerpuueckue nmocTpoeHust. Y bl
B OKPYKHOCTH

66

[ToBTOpenue, 060061IEHNE,
cucTeMaru3anus 3HaHu. Brmmcannbie
Y OMHICaHHbIE OKPYKHOCTHU
MHOTOYTOJIbHUKOB
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJibTarta
6 I'eomerpus
Pacrnio3HaBaTh M3y4yeHHbIE T€OMETpUYECKHE (PUTYPBI, ONpPENENATh UX
B3alMHOE pAaCIOJIOKEHHE, H300pakaTb TIeoMeTpuueckue (Uryphl,
6.1 BBINOJIHATh YEPTEXKHU MO YCIOBHIO 3a1aud. V3MepsTh JTUHEWHbIE U
YIJIOBBIE BEMYMHBI. Pemars 3aaun Ha BBIYMCIIEHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB
Jenatb rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH IPEAMETOB B
6.2 peambHOM KHM3HH, pa3MEpoB MPHUPOTHBIX OOBEKTOB. Paznmuarh
pasMepbl ITUX 0OBEKTOB 10 MOPSAIKY BETUUNHbI
6.3 CTpOoUTh YEPTEKH K TCOMETPUUYECKUM 3a/1a4am
[Tonp30BaThCsl NPU3HAKAMU PAaBEHCTBA TPEYTOJIBHUKOB, UCIOIb30BAThH
6.4 NPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPU PELICHUN
3aja4
65 [IpoBoaMTH  JIOTMYECKHE  PACCYKIEHUS  C  HUCIOJIb30BAaHUEM
' TEOMETPUUYECKUX TEOPEM
[Tonwp3oBaTbes IpU3HAKAMU paBeHCTBa PSMOYTOJIbHBIX
6.6 TPEYroJbHUKOB, CBONCTBOM MEAMAHbI, MPOBEAEHHOW K TUIIOTEHY3€
HPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILICHUH F€OMETPUUECKUX 3a1a4
OnpenensaTs NapaieabHOCTh HNPSAMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
6.7 obpasyer ¢ HUMHU cekymas. Onpeaensars MapamieNbHOCTh MPSIMBIX C
. MIOMOILBIO PAaBEHCTBA PACCTOSIHUM OT TOUYEK OJHOM MpsAMON 1O TOUYEK
JIpYyrou npsamou
6.8 Pemars 3aaun Ha kieT4aroil Oymare
6.9 [IpoBOIUTH BBIUMCIECHUS W HAXOIUTh YHCIOBbIE M OYyKBEHHBIC

3HAYCHUA VYIJIOB B TICOMCTPHYCCKHUX 3agadax C MCIIOJIb30BAHUCM




CyMMBI yTJIOB TPEYTOJIbHUKOB M MHOTOYT'OJIbBHHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MpPU TMEPECEUCHUM JBYX HapajIeNIbHBIX MPSIMbIX

CGKYIIICI\/’I. Pemrats IMMPAKTUYCCKUC 3a1a41 Ha HAXOKACHUEC YIJIOB

6.10

BJ'IaIleTI) IIOHATHEM TreOMETPHUICCKOr0 MECTa TOYCK. YMeTh
OIIPCACIIATh 6I/ICCGKTpI/Icy yria " C@pC,Z[I/IHHHﬁ NEPpUNCHAUKYIISIPD K

OTPE3KY KaK TeOMETPHUYECKUE MECTa TOUEK

6.11

@opMyIUpOBaTh OMNPEICIICHUS OKPYKHOCTM M Kpyra, XOpAbl U
IMaMeTpa OKpYKHOCTH, IOJb30BATbCAd MX CBOHCTBaMHU. YMETb

IIPUMEHSATDH 3TU CBOMCTBA IIPU PELICHUHU 3a1a4

6.12

Branets NOHATHEM OINKUCAHHOW OKOJIO TPEYTOJbHUKA OKPY>KHOCTH,
yMeTh HaxoauTh €€ ueHTp. I[lonbp3oBaThes (akTamMu O TOM, 4YTO
OUCCEKTPUCHI YTTIOB TPEYroJbHUKA MEPECceKaloTCsl B OJHOM TOUYKE, U O
TOM, YTO CEpeIMHHBbIE NEPIEHIUKYJIAPhl K CTOPOHAM TPEYroJbHUKA

MIEPECEKAIOTCS B OJTHOM TOUYKE

6.13

Bnagerp mNOHATHEM KacaTeabHOW K OKPYXXHOCTH, IOJb30BaThCS
TEOPEMON O MEpPHEeHJUKYJISPHOCTH KacaTelbHOHM M pajuyca,

HpOBC,Z[éHHOTO K TOYKC KaCaHHA

6.14

ITons3oBaThCs HpOCTCfIIlIPIMPI FrCeOMCTPUYCCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC T'C€OMCTPHUYCCKUC IMOCTPOCHUA C IMOMOIIBIO

HUPKYJIS ¥ IMHEHKH

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacrio3HaBaTe OCHOBHBIC BHbI I-IGTI:IpéXYI‘OJII:HI/IKOB, HUX JJICMCHTHI,

IIOJIL30BAThCSI X CBOHMCTBAMH IpH pCIICHUH I'€COMCTPUYICCKUX 3ada4

6.2

HpI/IMeHSITI) CBOMCTBA TOYKH NnepeccucHrss MEAWaH TPCYroJbHUKa

(ueHTpa Macc) B pelIeHUH 3a7a4

6.3

Bnaners noHAaTHEM CpeZ[Heﬁ JIMHUWU TpEYTOJIbHUKAa W TpalcCluuu,

IIPUMEHATh HX CBOWCTBA MPHU PEIICHHWM TIE€OMETPHUYECKUX 3a/ad.




ITonb3oBaTbea Teopemor Paneca U TEOPEMON O MPONMOPLUUOHAIBHBIX

OTpPEC3Kax, MPUMCHATD UX IJIS pCHIICHUSA TPAKTUYCCKUX 3a/1a4

6.4

[IpuMeHsaTh NpHU3HAKM 1MOAOOMS  TPEYroJbHUKOB B  PELICHUU

rCOMCTPHUYCCKUX 3aJa4d

6.5

[Tonws3oBatbest Teopemoit [ludaropa s penieHns reoMeTpUIECKUuX U
IPAKTUYECKUX 3amad. CTpoWTh MaTeMAaTHYECKYK0 MOZEIb B
MPAKTUYCCKUX 3adavdax, CaMOCTOATCIIbHO ACJIaThb ‘IepTé)K U HaXOO4UThb

COOTBCTCTBYIOIIUC JJINHBI

6.6

Bnagers moHsTHAMM CHHYCa, KOCHMHyCa W TaHI€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYroyibHUKA. [lojb30BaThCsl 3THUMHU TMOHATUSIMHU

JJI1 pECHICHUA IMTPAKTUYCCKUX 3a1a4d

6.7

Beraucnate  (pa3nuuHbIME  criocO0aMu) TUIOMIAAL TPEYTOJbHUKA |
IUIOMIAId MHOTOYTONBHBIX GUryp (MONB3ysACh, Tle HEOOXOIMMO,
KaJIbKyJIATOpoM). [IpUMEHSTh TOJIydeHHBIE YMEHHS B TPAKTHYECKUX

3aJadax

6.8

Bnaaers NOHATHSIMY BIMCAHHOTO U LIEHTPAJIBHOTO YIJIA, UCIIOIb30BaTh
TEOPEMBbI O BIIMCAHHBIX yTJaX, yriax MeXAy XOpAaMH (CEeKyIIMMH) U
yIie MeXIy KacaTeIbHOW M XOPAOH NpHU PELIEHUH N€OMETPHUYECKHX

3aja4

6.9

BJI&Z[GTI: IIOHATUEM OIIMCAaHHOI'O I-ICTI:IpéX}/FOJ'II)HI/IK'El, MMPUMCHATH

CBOMCTBA OIMCAHHOT'O I{eTpréX}’l"OJ’ILHI/IKa IIpH PCHICHUH 3a1a4

6.10

HpI/IMeHHTB IMOJTY4YCHHBIC 3HaHUA Ha  IIPakKTHKC — CTPOUTH
MATEMAaTHUYCCKUEC MOACIN AJIA 3aJa4d peanLHoﬁ JKU3HU U IIPOBOIHTH
COOTBETCTBYIOIIMEC  BBIYMCIICHHA C IIPUMCHCHHUEM HO,I[O6I/I$I u

TPUTOHOMETPHUH (TIOJIB3YSCH, I7Ie HEOOXOUMO, KAJIbKYJIATOPOM)

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJbTATHI 0CBOEHNS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomeTpus

6.1

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMH OCTPBIX YTJIOB, HAXOAHUTH C UX

IMOMOIIBIO PA3JIMYHBIC JJICMCHTBLI MIPAMOYI'OJIBHOTO TPCYrOJIbHHKA




(«pemieHue  MPSMOYTOJbHBIX  TpeyroibHUKOB»). Haxomute (c

IIOMOIIBIO KaJ'IBKy.TIHTopa) JJINHBI U YTJIbI JJISA HETAOIMYHBIX 3HAYECHHUH

6.2

[Tonp30BaThCs dbopmynamu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM JJIsi HAXOXJACHUS COOTHOIICHUMN

MCKAY TPUTOHOMCTPUUICCKUMU BCIMYNHAMU

6.3

Hcnonp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JUIsl HAaXOXKICHHS
Pa3IMYHBIX 3JIEMEHTOB TPEYTrOJbHHUKA («PELIEHUE TPEYTOJbHUKOBY),

IMPUMCHATDH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3ada1

6.4

Brnaners nonsaTusMH npeoOpa3oBaHUs MOJO0MS, COOTBETCTBEHHBIX
3JIEMEHTOB MMOJI00HBIX ¢uryp. Ilomp3oBaTbes cBOMCTBaMH 1MOA00US
NPOU3BOJBHBIX (UTYp, YMETh BBIYMCIATH JUIMHBI U HAXOAWUThH YIJIBI Y
nono0HbIX uryp. [lpuMeHsTH CBOICTBa MOJOOHMS B MPAKTHYECKUX
3ajjayax. YMeTb NPUBOAWUTH MpHUMEpbl MOAOOHBIX (uryp B

OKpYKarouiemM MUpe

6.5

[Tonb30BaThcsi TeOpeMaMH O TIPOU3BEACHUH OTPE3KOB XOpH, O

MMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBAJApaTe KacaTeJIbHOM

6.6

[Tonp30BaThcs  BEKTOpaMH, TIMOHUMATh WX TEOMETPUYECKUN U
¢bu3nYecKuil CMBICH, TMPUMEHATh MX B PEIICHUH T€OMETPUYECKUX U
buznueckux 3amad. [IpuMeHSATH CKalsipHOE MPOU3BEACHHUE BEKTOPOB

AJId HAXOXKACHUA NJIMH U YITIOB

6.7

ITonp30BaThCs METOIOM KOOpAWHAT Ha INIIOCKOCTH, IIPUMCHATL €TI0 B

PCIICHUN TCOMCTPUUCCKUX U IIPAKTUICCKUX 3a1a1

6.8

Bnagers NOHATHAMHM  NPAaBUIBHOTO  MHOTOYIOJBHHUKA,  JUIMHBI
OKPYXXHOCTH, JUIMHBI AYI'M OKPYXHOCTM WU paJuaHHOM Mephl yIUIa,
YMETb BBIUMUCIATH IUIOWAAb Kpyra M ero uvactel. IlpumeHnsaTs

MOJIYYCHHBIC YMCHUA B IIPAKTHYCCKUX 3ajadax

6.9

HaxonuTh ocu WM LEHTPHI CUMMETPHU (PUTYpP, TPUMEHSTH IBUKCHUS

IUIOCKOCTH B MPOCTEHIINX CIIydasx

6.10

HpI/IMeHHTB IMMOJTYYCHHBIC 3HaHHUA Ha TIPaKTUKEC —  CTPOUTH
MATCMAaTHUYCCKUEC MOACIN AJIAd 3aJayd peanLHoﬁ JKU3HU U TIPOBOIHTH
COOTBCTCTBYIOIIMEC  BBIYMCIICHHA C TMPUMCHCHHUEM HOI[O6I/I$I u

TPUrOHOMETpUUYECKUX (GyHKIUN (MOJB3ysCh, TAE HEOOXOIMMO,




KaJIbKYJISITOPOM)




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsiemMblii 3JIEeMEHT COACPKAHUS
6 I'eomerpus
Havansnble noHsTHs reometpun. Touka, npsimasi, OTPE30K, Jyd. YTois. Buasl
6.1 yriaoB. BeprukanbHble M CMexHblE yribl. buccexrpuca yrna. Jlomanas,
MHOTOyTOoJbpHUK. [lapamienbHOCTh U NEPIEHANKYIIAPHOCTD IPSIMBIX
6.2 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWCTBAa OCEBOH CHMMETpHH.
' ITpyMmepsl CHMMETPHUH B OKPYXKaIOLIEM MUpE
63 OcCHOBHBIE TIOCTPOCHMSI C NOMOLIBIO LUPKYJd WM JIMHEHKH. TpeyrojbHUK.
' BricoTa, Menunana, OuccekTpuca, uX CBOMCTBa
64 PaBHOOeIpeHHBI M PaBHOCTOPOHHHMI  TpeyroiibHUKU. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CpolicTBa W TpU3HAKUM PAaBHOOENPEHHOro TpeyrojbHuKa. llpusHaku
' paBEHCTBA TPEYTOJILHUKOB
6.6 CBolicTBa U NPU3HAKU NapauieiabHbIX OpsAMbIX. CyMMa YIVIOB TPEYTOJbHUKA.
' BHemnue yriel TpeyrojibHUKa
[IpsimoyronbHbI  TpeyrojdpHUK. CBOMCTBO MeIHaHbl IPSIMOYTOJIBHOTO
6.7 TPEYrojibHUKa, MPOBENEHHOW K runoreHyse. IlpusHaku paBeHcCTBa
' IPSIMOYTOJIBHBIX TPEYTOJbHUKOB. IIpsIMOYTOJIbHBII TPEYroabHUK C YIJIOM B
30°
HepaBeHcTBa B IeOMETpHUH: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OonbiieM yrie W Ooniblneld CTOpPOHE
TpeyrojabHuKa. [lepreHnauKysp U HaKJIOHHAs
6.9 ['eomeTpuueckoe MecTo TOYeK. buccektpuca yrina ©  CepeIUHHBIN
' NEPHEHAUKYJISIP K OTPE3KY KaK FT€OMETPUYECKHUE MECTA TOYEK
OkpyXHOCTb W Kpyr, XOopAa M JuaMeTp, HUX CBoiicTBa. BzaumHoe
6.10 pacroyoXeHue OKpPYKHOCTH H Tmpsmou. KacatenpHas u cekymas K
OKPY>KHOCTHU
611 OKpy’XKHOCTb, BIUCaHHas B yroj. BrucaHHas W omnMCaHHas OKPYXHOCTH

TPEYTOJIbHUKA




8 KUIACC

Kon IIpoBepsieMblii 371eMEHT COAEPKAHUSA

6 ['eomerpus

6.1 UYetpipéxyronbHuk. [lapanienorpamm, ero npu3Haky U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpaT, X MPU3HAKU U CBOMCTBA

6.3 Tpaneuus, paBHoOOKas Tpaneuus, e€ cBoicTBa U npusHaku. [IpsmoyroiabHas
' Tpaneuus

64 Meron yasoenust meauansl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TeopemMa O MPONOPLUUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUY TpeyroibHUKA U Tpanenuu. L{enTp Macc TpeyrosibHuKa

6.6 [TomoGue TpeyroabHUKOB, Kod(p¢unueHt mnoxodus. IIpusHaku mnomo0Hs
' TpPeyroJbHUKOB. [I[pruMeHnenne nogo0us mpy pereHu NpakTUYECKuX 3a1a4
6.7 @opmynbel AN IUIOIIAAU TPEYrojibHUKA, TMapajieiorpaMma, pomba u
. Tpaneuuu

6.3 CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOLIEHHE IUIOMIAAEH
' o100HbIX (Uryp

6.9 Boruncnenue muiomaaeii TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYAaTOMN
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembl [ludaropa mnpu pemreHUH
' IIPAKTUYECKUX 3a7a4

CuHyc, KOCHHYC, TaHT€HC OCTpPOrO yIja HpsSMOYTOJBHOTO TPEYIOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXIECTBO.  |pUTrOHOMETPUUYECKHUE
¢ynkuun yrinos B 30°, 45° u 60°

6.1 BrnucanHele UM LEHTpaslbHBIE YIVIBI, YIOJ MEXAY KacaTeIbHOM U XOpIOM.
' VYTriel MeXAY XOpJlaMu U CEKYLTUMU

6.13 BrnncanHble 1 onKcaHHbIE YEThIPEXYTOIbHUKU

614 B3anmHoe pacnionoxkeHue IBYX OKpyX)HocTel. Kacanume OKpy HOCTEH.

O6H_[I/Ie KaCaTCJIbHBIC K ABYM OKPYKHOCTAM

9 KUIIACC




Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

6 I'eomeTpus
61 Cunyc, xocunyc, TaureHc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronbHUKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Pemienue
6.2 NPAaKTUYECKUX 3aJad C MCIOJb30BAaHHMEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue nonodbus. [lomodre COOTBETCTBEHHBIX IJICMEHTOB
64 Teopema 0 MpoU3BEAECHUH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIEHUN OTPE3KOB
' CEKYIIHNX, TeOpEMa O KBaJipaTe KacaTeabHON
Bextop, nmmmHa  (MOAynb) — BEKTOpa,  COHANpaBlIEHHBIE  BEKTOPHI,
65 IIPOTUBOIIOJIOKHO  HANpPAaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTODPOB,
' PaBEHCTBO BEKTOPOB, ONEpalliy HaJl BEKTOopamu. Pa3noxkeHue BeKTopa Mo JAByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkajaspHOE NMPOU3BEIACHHE BEKTOPOB, NIPUMEHEHUE IS
' HAXO0X/IEHUS JUIMH U YTJIOB
JlexapTOBBl KOOPJAMHATH! HA IUIOCKOCTH. YPAaBHEHUS NPSAMON U OKPYKHOCTH B
6.7 KOOp/IMHATAaX, NepeceYeHrue OKPYXKHOCTEH U MpsiMbIX. MeToa KOOpAMHAT U ero
IIPUMEHEHNE
6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yIiia, BBIYUCICHUE JUIMH JyT
' OKpY>KHOCTEH
6.10 [Imomane kpyra, cekTopa, CErMEeHTa

6.11

JIBOKeHUs TUIOCKOCTH W BHYTPEHHHE CUMMETpun Guryp (dJeMeHTapHbIe

npencrasienus). [lapamiensusiii nepenoc. IloBopot




ITPOBEPAEMBIE HA OI'S 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHS OCHOBHOI OBPA3OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

Kon
NpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHHSA K PEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOIrPaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHne omnepupoBaTh IMOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
Omnepaluy HaJl MHOXECTBAMH;, YMEHHE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUKI, NPUMEHATh WX MPU PELICHUU
3aj1a4y; YMEHHE HCIIOIBb30BaTh rpaduyeckoe MmpencTaBiIeHHe MHOXKECTB
JUTSL ONTMCAHUS peajbHBIX MPOIECCOB U SBJICHUH, MPU PELICHUH 3a7au

U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSMMU: OIPEACICHUE, aKCHOMA, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHHUE PACIO3HABAaThb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, IPUBOJUTH IIPUMEPbl U KOHTPIPUMEDPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPULIAHUS BBICKA3bIBaHUH

YMeHne onepupoBaTh MOHATHSIMHU: HATypaJIbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHUCJO, JEJIUMOCTh HATypaJbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJIO€ YHUCJIO, MOAYJb 4hcia, OOBIKHOBEHHAs ApoOb W
JIecATUYHAs poOb, CTAHIAPTHBIN BUJ YHCIA, PAallMOHAIBLHOE YHUCIIO,
UpPpPALMOHATIBHOE 4YHUCJIO, apU(METUYECKHI KBaJpaTHBI KOPEHb;
YMEHHE BBINOJHATH JEUCTBUS € YWCIaMH, CpaBHUBaThb U
YHOOPSIOYMBATh YWCJIA, MPEACTABIATh YHCIA Ha KOOPAUHATHOU
NpsIMOM, OKpYIJIATH YHUCIA; YMEHUE JeNaTh MNPUKUIKY U OLIEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LEJIbIM IOKa3aTelIeM,
apuMeTHUeCKUil KBaJpaTHBI KOPEHb, MHOTOYJICH, anredpanveckas
IpoOb, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
OoJbllle EeIUHUIBI, YMEHHE BBIIOIHATH pacuy€rbl 1Mo Qopmyiam,
npeoOpa3oBaHusl LEbIX, JAPOOHO-pAlMOHAIBHBIX BBIPAXKEHUN U
BBIPQKEHUI C KOPHSIMH, Pa3I0KEHHE MHOTOUJICHA HAa MHOXUTENHU, B
TOM 4YHCJIE C HCIOJb30BaHHEM (OpPMYJ pa3HOCTH KBaJApaTOB U

KBaJipaTa CyMMBbI U Pa3HOCTH

VYmenue OIICPHUPOBATH ITOHATUAMMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUEC C




OJIHOWM IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pEIlaTh JUHEIHbIE U KBaJpaTHbIE yPaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOW TMEPEMEHHOW, CHCTEMBI
JBYX JINHEHHBIX YPaBHEHWM, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOUN
NIEPEMEHHOM, B TOM UYHCJIE IIPYU PELIEHUH 3a/1ad U3 APYTUX NPEAMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MWCIOJIb30BaTh KOOPAVHATHYIO
OpSAMYyI0 UM KOOPJAMHATHYIO IUIOCKOCTh JUIS M300pakKeHUs pelIeHUH

YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIUS, rpa@uK (yHKIUH, HYJIN
byHKIHH, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, YyObIBaHUS, HaAWOOJbIIee W HAMMCHbBIEE 3HAYCHUS
byHKINY; YMEHHUE OTIEPUPOBAThH TIOHSATUSIMH: npsiMast
MPOTMOPIIMOHAILHOCTD, JTUHEWHAS (PYHKIHS, KBaJpaTHUHAs (DYHKIUS,
oOpaTHasi TPOMOPIUOHAIBHOCTh, TMapabojia, TUNepOoIa; yMEHHE
CTpouTh Tpaduku PyHKIHNA, UCTIONH30BaTh TPadUKH IS OTIPEACTICHUS
CBOWCTB MPOIIECCOB M 3aBUCUMOCTEH, /Ul PEIICHHs 3a1a4 M3 APYTUX
V4eOHBIX TIPEIMETOB W pEAbHOW JKWU3HHM;, YMEHHE BBIPAXKAThH

(bOpMYJ'IaMI/I 3aBUCUMOCTU MCIKAY BCIMUNHAMU

Ymenue OTIepupOBaThH MOHSITUSIMHU: MOCIIEI0BATEIHHOCTb,
apudmeTnueckass W TEOMETpUYECKass  MPOTPEeCcCHUd;  YMEHUE
MCIIOJIb30BaTh CBOWCTBA IOCJEI0BATEIBHOCTEH, (OPMYINIBI CyMMBI U
o0miero wieHa MpU PEIICHUU 3a/lad, B TOM YHUCIIe 3a/ad U3 JIPYyTux

y4eOHBIX MPEIMETOB U PEATbHOM KU3ZHU

YMeHne pemarh 3a7aud pa3HbIX TUIMOB (B TOM YHCJIE HA MPOICHTHI,
IO M 4YacTH, JBWXKEHHE, paboTy, IIeHy TOBapOB M CTOMMOCTH
MOKYTIOK U yCIIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPABJICHHS JIMYHBIMHU U
ceMeiiHpIMU  ()MHAHCAMH); YMEHHUE  COCTAaBJSTh  BBIPAKEHUS,
ypaBHEHHWs, HEPAaBEHCTBA M CHUCTEMBl TI0 YCJOBHUIO 3a/1auH,
MCCIIEIOBATh MOJMyUYEHHOE PEIIEHUE W OIEHUBATh MPaBAONOJI00HOCTh

MOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBath NOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOIOyroJbHHK, TPEYTOJIbHHUK, PABHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJIbHUKH, NPSIMOYTOJIbHBIN TPEYroJbHUK,

MCAMaHa, 6I/ICC6KTpI/Ica U BbBICOTA TPCYI'OJIbHUKA, IIeTpréX}/'l"OJ'II:HI/IK.,




napajuieyiorpaMM, pom0O, TOpSIMOYTOJIbHUK, KBaJpaT, Tpamerus;
OKpPYXHOCTb, KpYT, KacarejbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢durypamu; yMeHue pelaTh 3ajaud, B TOM YUCJIE U3 MOBCEIHEBHON
JKU3HU, Ha HAXO0XKJIECHUE IeOMETPUYECKMX BEIMYMH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUryp U (HaKkToB

10

YMeHne omnepupoBaTh TMOHSATHAMHU: PABEHCTBO (GUTYpP, PABEHCTBO
TPEYroJbHUKOB; MapauIeIbHOCTh U INEPHEHAUKYISAPHOCTh INPSMBIX,
yroin MEXAYy MpsAMBIMU, MEPHEHIUKYJSp, HAKIOHHAs, MIPOEKLHs,
nogobue ¢puryp, noJo0HbIE TPEYTrOJIbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE DPAaCIO3HAaBaTbh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamieNbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX B

OKpYXaroIleM MUpe
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YMeHue onepupoBaTh IOHSATHSIMM: JJUHA, PACCTOSHUE, Yol
(BeMIMYMHA yTJla, CUHYC U KOCHUHYC yrja TpeyrojbHHKa), IJIOLIA/b;
YMEHHE OLIEHUBATh pa3Mephl MPEIMETOB U O0OBEKTOB B OKpPY’KaIOILIEM
MHUpE; YyMEHHE MpPUMEHATh GOpMyINbl MEepUMETpa U IUIOIIATU
MHOT'OYTOJIFHUKOB, JJIHHBI OKPYKHOCTH M IUIOMIAAN Kpyra, o0Obema
MPSIMOYTOJIBHOTO MapaJUIeNIeNIUIela; YMEHHE NPUMEHITh NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYTOJbHUKA,
teopemy Iludaropa, TpuroHomeTpuueckre COOTHOUICHHS  AJIs

BBIYMCIICHHUS JJIMH, PACCTOSIHUM, IO

12

YMmenue u300pakaTh IUIOCKME (QUIYpl W UX KOMOMHAIUH,
MPOCTPAHCTBEHHbIE (UTYPBl OT pPYKH, C MOMOLIBI0 YEPTEKHBIX
MHCTPYMEHTOB W DJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY MWJIU

CHUMBOJIBHOMY OITMCAHUTIO

13

YMeHue  onepupoBaTh  HOHATHSAMHU:  IPSAMOYTOJIbHAsE  CHUCTEMA
KOOpJMHAT, KOOpAWUHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEICHUE BEKTOPA HA YHUCIIO, CKATSPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPBl U KOOPAUHATHI U INPEINCTaBICHUS
JaHHBIX W pEIIeHUs 3aJad, B TOM YHUCIE U3 JPYruX Y4eOHBIX

NpeaAMETOB U peanLHoﬁ KHN3HU

14

YMeHue onepupoBaTh IMOHATUSMH: CTOJIOMKOBBIE M  KPYrOBBIE
IUarpaMMBbl,  TaONWIBI, CcpeiHee  apu(MeTHdecKkoe, MeauaHa,
HauOoJplllee M HAaUMEHblIee 3HA4YEeHHUs, pa3Max 4YHUCIOBOrO Habopa;

YMEHHE  W3BIEKaTh, HMHTEPIPETUPOBATH W  NpeoOpa3oBHIBATH




uHbOpMalMIo, MPEACTaBIECHHYI0 B TaOauIax M Ha Juarpammax,
OTPKAIOLYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIBHBIX IIPOLIECCOB U
ABJICHUM; yMEHUE paCllO3HAaBaThb HW3MEHYMBBIE BEIWYUHBI B

OKpYXarolleM MUpe
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YMeHne omnepupoBaTh MOHATHSAMH: CIy4YalHBIA OMNBIT (CITy4aiHbIN
AKCIEPUMEHT), DJJIEMEHTapHOE COObITHE (JIEMEHTApHBI HCXO0.)
CIIy4ailHOrO OmbITa, CIy4ailHOE€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITax C
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMH COOBITHSMH; YMEHHE pellaTh
3aJ]a4d METOJIOM OPTraHM30BAaHHOTO Iepedopa W C HCIOJIb30BaHHEM
MpaBuja YMHOXEHHUS; YMEHHE OLICHUBATH BEPOSITHOCTH PEAIbHBIX
COOBITUM W SIBJIEHMH, NMOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHI B OKpYXAalolleM MHpPEe U B KHU3HU;
3HaKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIINX YHCET U €0 POJIBIO B MACCOBLIX SBJICHHAX

16

YMeHue BbIOUPATh MOIXOJSANIANA W3YYCHHBIM METOJ IS PEIICHHS
3a/layd, NPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE M KWU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHUKH B
UCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJbTAThI,
MOJIyYEHHBIE B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HayKH, NMPUBOIUTH
MpUMEPHl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOH UCTOPUU




INEPEYEHD 9JIEMEHTOB COAEPXAHMUS, IPOBEPSAEMbBIX HA OI'D
IIO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

Yucna ¥ BBIYUCIIEHUS

1.1

Harypanbnsle u nensie yncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCEIT

OOBIKHOBEHHEIC u JACCATHYHBIC ,Z[pO6I/I, IPOLCHTHI, OCCKOHCYHBIC

2 NEPUOANYECKHE IPOoOH

3 Panuonanenple  yMcnaa. ApudmMmeTHyeckue ONepaluud C  paludOHAIbHBIMU
' quciIaMu

L4 JelicTBuTenpHble uuciaa. ApudMeTHUECKHE ONepaluu ¢ JAeHCTBUTEIbHBIMU
' quciIaMu

s [TpubnukEHHBIE BBIYMCIEHUS, TpPaBWIIa OKPYIJICHMs, MNPUKHIKA U OLIEHKa
' pe3yJbTara BBIYMCICHUN

2 AnreGpanyeckue BbIpaKeHUS

2.1 BykBeHHbIE BbIpaXXeHUsI (BBIPAYKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nensiM mnokasareiaeM. CTENeHb C palMOHAIBHBIM IIOKA3aTENIEM.
' CBolicTBa CTENEHU

2.3 MHorouieHsl

2.4 Anrebpanueckast 1poOb

55 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. [enictBus c
' apu(METHIECKUMH KOPHSIMHU HATypPAIbHOU CTETIEHU

3 VYpaBHEHMs U HEpaBEHCTBA

31 Ilensle u 1OpoOHO-panMOHaNbHBIE YypaBHEHUs. CHUCTEMBI M COBOKYIHOCTH
. YpaBHEHUU

39 Llensie u npoOHO-paloHaNbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPaBEHCTB

33 Pemenne TekcToBbIX 3aa4

4 YucnoBble OCIEN0BATENBHOCTH

4.1 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHM ITOCIEN0BATEILHOCTEHN

4.2 Apudmernueckass u TreomeTpuyeckas nporpeccur. Popmysa  CIOXKHBIX




IIPOLICHTOB

5 DyHKIHUU
OyHknusg, crnocoObl 3amaHus  ¢yHKnuua. I'paduk  ¢yHknuu. OO6macTh
OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynu gynkiun. [IpomexyTku
5.1. 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMbl QyHKuuu. HaunOonbliee W HauMeHblllee 3HauY€HHE (QYHKIMH Ha
MIPOMEXKYTKE
6 KoopanHatel Ha IpsIMON U MIJIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapToBbI KOOPAMHATHI HAa TIIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOICTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpuueCKUX BEJIMYUH
7.6 Bexkrops! Ha TI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTATUCTUKA
8.2 BepositHOCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pacsr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






