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MNOSCHUTEJIBHASA 3AIIMCKA

['eomeTpust Kak OJIMH U3 OCHOBHBIX Pa3/E€I0B IIKOJbHOW MAaTEMATUKH, UMEIOIIUNA CBOCH 1EIbIO
o0ecreynTh M3y4eHHE CBOMCTB M pa3MepoB (UTYyp, WX OTHOLICHWH M B3aMMHOE PACIOJIOXKEHUE,
ONUpPAETCsl Ha JIOTMYECKYI0, J0Ka3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3ydeHUs IeOMETpUH Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHMs 3aKJIIOYAETCSd B TOM, YTO OOYYAIOIIUICS YYUTCS TNPOBOAUTH
JIOKa3aTeIbHbIE DPACCYKACHUS, CTPOUTH JIOTMYECKHE YMO3AKJIIOUCHMsI, JIOKa3blBaTb HCTUHHBIE
YTBEPKACHUSI U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJUTH PACCYKJIEHUS «OT NPOTUBHOIOM,
OTJIMYaTh CBOICTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpPATHBIE YTBEPKICHHUS.

Bropoil nenbro mM3ydeHuss I€OMETPHUM SIBISETCS HCIIOJIb30BaHHME €€ KaK MHCTPYMEHTa IIpH
pELICHUH KaK MaTeMaTU4YeCKHUX, TaK U MPAKTHUECKUX 3a/ay, BCTPEHAIOUIMXCS B PEAJbHOM JKHU3HH.
OO0yuaronuiics 10JKEH HAyYUTHCSI ONIPEICIIUTh TEOMETPUIECKYIO (PUTYPY, ONIMCATh CIIOBAMHU JTAHHBIN
YepTEéX WM PUCYHOK, HAWTH IUIOIIAJb 3€MEIbHOIO YYacTKa, pacCUUTaTh HEOOXOIUMYIO IJIUHY
OTNITOBOJIOKOHHOTO Kabesst uiu TpedyeMble pa3Mephl rapaxka JJisi aBTOMOOWIISL. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTENbHAS JIMHUSA B W3y4eHUM reoMeTpuu. lIpu pemieHuu 3agay NpakTUYECKOTo
XapakTepa OOYYaloUIMiiCs Yy4YUTCA CTPOUTh MAaTEMAaTUYECKHE MOJENU pealbHBbIX KHU3HEHHBIX
CUTYallUi, IPOBOJUThH BBIYMCICHHS U OLIEHUBATh a/IeKBATHOCTb IIOJYYEHHOr'0 pe3ysbTara.

KpaiitHe BaXHO mMOAUYEPKHUBATH CBS3M TEOMETPHHM C JAPYITMMH YYE€OHBIMH MpEIMETaMH,
MOTUBUPOBATh HCIIOJIb30BaTh ONPEEICHHs] T€OMETPUYECKUX (DUTYp U MOHATUH, IEMOHCTPUPOBAThH
IPUMEHEHNE MOTYYEHHbIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBSI3U HanboJjee SpKO BUIHBI B TEMAxX
«BexTopbly, «TpuroHomerpruyeckre coOoTHoIIEHUs», «Metoa koopaunat» u «Teopema [Tudaropar.

Y4eOubrii kypc «['eoMeTpus» BKIOYACT CICAYIOIIHE OCHOBHBIC pa3/ieibl COJCPIKAHUS:
«['eomerpuueckue Gurypsl 1 ux cBoicTBa», «M3MepeHre reoMeTpUUECKUX BEIMUUHY, «JleKapTOBbI
KOOPJAWHATHI Ha TUIOCKOCTHY, «BekTops», «/IBmkeHus miockoctny, «IIpeodbpazoBanus mogo0us».

Ha n3zydenune yuebnoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca
B HEJENI0), B 8 Ki1acce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 68 yacoB (2 yaca B HEACIIO).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Havanbuble mnoHsATHs reomerpud. Toyka, IpsMas, OTpe3OK, Jyd. Yroia. Bunasl yrios.
BeprukansHeie 1 cMexHbIE yribl. buccexkrpuca yria. JIomanas,, MHOroyroyibHUK. [lapamiensHOCTs U
NEPIEHAUKYIAPHOCTD MIPSMBIX.

Cummerpuunbie ¢purypsl. OCHOBHBIE CBOMCTBA OceBOM cuMmMmeTpuu. [IpumMepsl cummeTpun B
OKPY’KaIOILEM MUDE.

OcHOBHBIE NOCTPOEHUS C MOMOILBIO MUPKYJS U JUHEWKH. TpeyronbHuk. Beicota, Meauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa M IPU3HAKK paBHOOEIPEHHOT0 TPeyrojabHHKa. [Ipu3Haku paBeHCTBA TPEYTOJILHUKOB.

CaolicTBa M MpU3HAKK NapaienbHbIX NpsAMBIX. CyMMa YIJIOB TpeyrojibHUKa. BHelHue yribl
TPEYrOJIbHUKA.

[TpstmoyronbHbIl  TpeyronbHUK. CBONCTBO MeauaHbl MPSMOYTOJIBHOTO TPEYroJbHUKA,
NpOBEAEHHOW K  rumoreHy3e. [Ipu3Haku  paBeHCTBa  NPSAMOYIOJBHBIX  TPEYIOJBHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B 30°.

HepaBencrBa B reomerpuu: HEPABEHCTBO TPEYrOJIBHMKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIEeM yrie U OONbIIEH CTOPOHE TpeyroibHUKA. [leprneHIuKysp 1 HaKJIOHHAs.

I'eomeTpuyeckoe MecTo ToueK. buccexkrpuca yria U cepeAuHHBIN NEPIEHIUKYISAP K OTPE3KY
KAaK T€OMETPUYECKNE MECTa TOYEK.

OKpy’KHOCTb U KpPYT', XOpZa U IUaMeTp, UX CBOMCTBA. B3auMHOE paciosoxkeHne OKpY>KHOCTH U
npsmoil. KacartenbHas u cexymas K OKpyKHOCTH. OKpyKHOCTb, BIIMCAaHHAs B yroy. Bnucannas u
OIMCaHHAasl OKPYKHOCTHU TPEYTrOJIbHHUKA.



8 KUIACC
UYetpipéxyronpHuku. [lapamnenorpamMM, ero mnOpu3HAKM ©  CBOWMCTBA. YacTHele ciaydau
napajuieIorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBaJpar), MX MPU3HAKU U CBoiicTBa. Tpamenws,
paBHOOOKas Tparenus, e€ CBOMCTBa U pu3Haku. [IpsMoyronbHas Tpaneuus.
Meron yaBoeHus menuanbl. lLlenTpanbHas cummerpusa. Teopema @aneca U Teopema o
MIPONOPLUUOHAIBHBIX OTPE3KaX.
Cpennue TMHUM TPEYrojabHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa.
[TogoOue TpeyroabHUKOB, KodbdumueHT mnomodus. [lpu3Haku Mmogo0Us TPEYyroJbHUKOB.
[TpumeneHue mo1o0ust IPY PEIICHUH TPAKTUYECKHUX 3a7ad.
CpoiicTBa 1uiomiaied reomerpuyeckux @uryp. Dopmyibl Ui IUIOMAAH TPEYrOJbHUKA,
napasuiesiorpamma, pom6Oa u tpanenuu. OTHOIIEHHUE IIIOMAACH MOA00HBIX Quryp.
Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.
Teopema IIudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun NpaKTHYECKUX 3aad.
CuHyc, KOCHMHYC, TaHIE€HC OCTPOro yrIjla IpsIMOYrOJIBHOTO TpeyroiabHuka. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO. TpuroHoMmerpuueckue GyHkiuu yrios B 30, 45 u 60°.
BnucanHble 1 HEHTpaAJIbHBIE YIJIbI, YTOJI MEXAY KacaTeJIbHOW U XOPAOU. YTIbl MEXKIY XOpJAaMu
U CeKyllMMU. BrucaHHblE U ONMCAHHBIE YETHIPEXYrOJbHUKU. B3auMHOE pacnojiokeHue IBYX
okpyxHocTell. Kacanue okpyxHocteil. O01ue kacaTenbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaureHc yriaos oT 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO.
DopMyIibl TPUBEICHHUSL.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PelieHne mpakTH4ecKux
3ajlay C UCIOJIb30BAHUEM TEOPEMbl KOCUHYCOB M TEOPEMbI CUHYCOB.

[IpeoOpazoBanue moaobusi. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NMpoOU3BENEHUU OTPE3KOB XOpA, TEOPEMBbl O MPOU3BEICHUU OTPE3KOB CEKYIIHX,
TEOopeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, nmnuHa (MOAYNb) BEKTOpa, COHAINPABICHHBIE BEKTOPHI, IMPOTHUBOMOJIOXKHO
HAIpaBJICHHBIC BCKTOPBLI, KOJUIMHCAPHOCTH BCKTOPOB, PAaBCHCTBO BCKTOPOB, OIICpalllHd HaL
BeKTOpamH. PasnoxeHue BekTOpa MO JBYM HEKOJIMHEApHbIM BekTopaM. KoopauHaTel BekTopa.
CKaJ'IHpHOG MPOU3BCACHUC BEKTOPOB, IPUMCHCHHUEC JIA HAXOXKACHUSA JJIMH U YIJIOB.

JlekapTOBbI KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHUS MPAMOM U OKPY)KHOCTH B KOOpAMHATAX,
IIepecevyeHre OKPYKHOCTEN U NMPsAMBIX. MeTo ] KOOpAUHAT U €r0 IPUMEHEHHE.

[TpaBuibHBIE MHOTOYroibHUKH. JlnuHa okpykHocTH. ['pagycHas M pajauaHHas Mmepa yria,
BBIYHUCIICHHE JUTMH YT OKpYyX)HOCTeH. [lmomanp kpyra, cekTopa, CerMeHTa.

JIBMKEHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpUM GUTyp (3JIeMEHTapHbIe NpPEICTaBICHUS).
[TapannensHbIi iepenoc. [1oBopoT.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IPOI'PAMMbBI YYEBHOI'O KYPCA
«"EOMETPHS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThbl OCBOGHHMS HPOrpaMMbl ydeOHOro kypca «l'eomeTpus»
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

MMPOSABJICHUEM HMHTEPECA K MPOIIIIOMY W HACTOAIICMY pOCCHﬁCKOﬁ MaTE€MAaTUKH, IICHHOCTHBIM
OTHOLIEHUEM K JTOCTHKEHUSAM POCCUHCKMX MAaTEMaTHUKOB U POCCHUMCKOM MaTeMaTU4YeCKOM IIKOJIBI, K
HCIIOJIb30BAaHUIO ATUX JOCTHKEHUH B IPYTUX HayKax M MPUKJIAJHbBIX chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINOJIHEHHIO O00s3aHHOCTEN TpakJaHWHA M pealu3alMd €ero Impas,
IpEeCTaBICHUEM O MaTeMaTHUECKUX OCHOBaX ()YHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SBICHHMH,
Ipoueayp Ipa’kJaHCKOro oOmiecTBa (Harpumep, BbIOOPHI, OMPOCHI), TOTOBHOCTbIO K OOCYXKICHHUIO
TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHHH HayKH, OCO3HaHUEM
BAXXHOCTHU MOPAJIBHO-3THUYCCKHUX IIPUHOHUIIOB B ACATCIIBHOCTH y‘-IéHOFO;



3) TpyaoBOE BOCIIUTaHHE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE€ B PEHICHUH MPAKTUYECKUX 3a7a4 MaTeMaTH4YeCKOM
HANPABIEHHOCTH, OCO3HAHMEM BAXKHOCTH MaTeMAaTHYECKOTO oOpa3oBaHUS Ha MPOTSHKEHUH BCei
KU3HHM I YCHEITHOW TpOo(EeCCHOHATBHON ACATEIHPHOCTH W Pa3BUTHEM HEOOXOIWMBIX YMEHHH,
OCO3HAHHBIM BBEIOOPOM U TMOCTPOSHUEM WHAMBUAYAILHON TPACKTOPUH 00pa30BaHUS W KU3HEHHBIX
TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K IMOIIMOHATILHOMY M 3CTETHYECKOMY BOCIIPUSATHIO MAaTEMAaTUUECKUX OOBEKTOB,
3a/1a4, PeIlIeHU, pacCy>KICHUN, YMEHUIO BUJIETb MATEMAaTUUECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTAIe B JEATEIHHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX IMpEICTaBICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, MPUPOJALI M OOIIeCTBa, TMOHHUMaHUEM
MaTeMaTHYECKON HayKU KaK cepbl YSIIOBEUECKOM NeATEIILHOCTH, ITANOB €€ PAa3BUTHUS U 3HAYMMOCTH
JUIS Pa3BUTHS LMBUIM3ALMH, OBJIAJEHUEM SI3bIKOM MAaT€MaTHKU W MAaTEMAaTHYECKON KYyJbTYpOH Kak
CpPEICTBOM TIIO3HAaHUSI MHUpA, OBJIAJEHUEM [MPOCTEUIIMMH HAaBBIKAMU  HUCCIIEI0BATEIbCKOMN
JIEATEeIIbHOCTH;

6) ¢pusuyeckoe BocnuTaHue, (POPMHPOBAHUE KYJILTYPbI 310POBbSI U 3MOLHMOHAJILHOIO
0J1aronoJIy4us:

TOTOBHOCTBIO MPUMEHSITh MAaT€MaTUUYECKHE 3HAHUSA B MHTEPECAaX CBOETrO 3/JI0POBBS, BEICHUS
310poBOro oOpasa >KM3HU (3J0pOBOC IUTaHWE, COATAaHCUPOBAHHBIM PEKUM 3aHATHH WU OTIbIXA,
perymsipHass gu3ndecKass aKTHBHOCTB), COPMHUPOBAHHOCTHIO HaBBIKAa pe(IICKCUU, MPHU3HAHHEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) IK0JI0rM4YecKoe BOCIIMTAHUE:

OpHUCHTAIlMEH Ha TMPUMCHCHHE MAaTeMAaTHYEeCKUX 3HAHWUW JUIs pelieHus 3ajxad B 00JacTu
COXpPAHHOCTH OKpYXalolled Cpeapl, IUIAHUPOBAHMS TOCTYNKOB M OIEHKHM HMX BO3MOKHBIX
MOCNEACTBUMA Ui OKpY)KaloIled cpeabl, OCO3HAaHHEM TIJI00AaTbHOTO XapakTepa HSKOJIOTHYECKHUX
npoOJIeM U yTeH UX PEIICHHUS;

8) amanTanus K N3MEHAIUMCS YCJI0BUSIM COUMATbHOH M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBHSIX HEONPENENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATETbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS Y APYTHUX JIIOJIEH,
npuoOpeTaTh B COBMECTHOM JACSATEIHLHOCTH HOBBIC 3HAHUS, HABBIKU M KOMITIETCHIINH U3 ONBITA IPYTUX;

HEO0OXOIUMOCThI0O B ()OPMUPOBAHWM HOBBIX 3HAHUH, B TOM yucie (HopMyIHpoBaTh HJIEH,
MOHATHUS, TUIOTE3bl 00 OOBEKTaX M SBJICHUSIX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIUIO KaK
BBI30B, TpPEOYyIOIIUNA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMblE pEIIeHUs U JACUCTBUA,
dbopMyIUpPOBaTh M OLIEHUBATH PUCKHU U TIOCIEACTBUSA, (GOPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIE YHUBeEPCAJIbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJorn4eckne 1eMCTBUS:
® BLISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKUX OOBEKTOB, MOHSTHM,
OTHOIIEHUNA MEXJy TOHATHAMH, (GOPMYIHPOBATH OMNpPEACICHUs] TOHSTHH, YCTaHABIWBATH
CYIIIECTBEHHBIA MPHU3HAK KiIaccU(UKAIIMKM, OCHOBAHHS i OOOOIICHUS W CpPaBHEHHUS, KPUTEPUU
MPOBOJUMOI0 aHAIN34;
® BOCIIPHHUMATh, (opMynupoBaTh ©  NpeoOpa3oBBIBATH  CYXKICHUS:  YTBEPAUTEIbHBIE U
OTpUIATENIbHbIE, eMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,
® BBISIBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3W M MPOTUBOpeUMsi B (pakTax, JaHHBIX,
HaONIOZICHUSX M YTBEPXKICHUSAX, NpENaratb KPUTEPHH JJIs BBISIBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUH;
eIeJIaTh BBIBOJABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIHOUYEHUH, YMO3aKIIOUEHH M0 aHAJIOTHH;



® pa30upath JOKa3aTEIbCTBA MATEMATUUECKUX YTBEPKACHHUM (IIPSMBIC U OT MPOTHUBHOTO), IIPOBOIUTH
CaMOCTOSITENILHO ~ HECJIOXKHBIE  JOKA3aTeNbCTBA  MaTeMaTW4ecKuX  (akTOB,  BHICTpAUBaTh
apryMeHTaluio, IPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHbIE PACCYKICHUS;
® BEIOMpATh Crmoco0 pemieHusl yd4eOHOW 3amadd (CpaBHUBAThH HECKOJIBKO BApUAHTOB PEIICHUS,
BEIOMpaTh HANOOJIeE TOIXOSIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA:
® UCIOJB30BaTh BOMPOCHl KAaK WCCIEIOBATEIBCKUNA WHCTPYMEHT TO3HAHUSA, (HOPMYIHPOBATH
BONPOCHI, (DUKCHPYIOIINE MPOTHBOPEYHE, MPOOJIEMY, CAaMOCTOSITEILHO YCTAaHABIMBATh MCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, apT'yMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE,
® [IPOBOJIUTH MO CAMOCTOSITEJILHO COCTABJICHHOMY IUIAHY HECJIOXKHBIN IKCIIEPUMEHT, HEOOIbIIOE
HCCJIEIOBAHKE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTHUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0ObEKTOB
MEXIy COOOM;
® CaMOCTOSTEeNbHO (OopMyIHpoOBaTH OOOOIIEHHS W BBIBOJABI MO pe3yJibTaTaM MPOBEAEHHOTO
HAOJIO/IEHUs, UCCIIEJIOBAHMS, OLIEHUBATh JTOCTOBEPHOCTh MOJIYUEHHBIX PE3YJIbTaTOB, BBIBOJOB U
0000I1IEHHI;
® IIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUraTh IMPEAINOJIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBHUSX.
Padora ¢ undpopmanmeii:
® BBISIBIISITH HEJIOCTATOUYHOCTh U M30BITOYHOCTh MH(POPMAIUH, JaHHBIX, HEOOXOIUMBIX UIS PEIICHUS
3a/1a4u;
® BEIOMPATh, aHATM3UPOBATh, CUCTEMATH3UPOBATh W HHTEPIPETUPOBATH MH(DOPMAIHMIO Pa3THYHBIX
BHUJIOB U (DOpPM TIpe/ICTaBIICHHUS;
¢ BEIOMpaTh (popMy mpeacTaBieHUss MHGOOPMALIMK U WUTIOCTPUPOBATH pPEIIaeMbIe 33aJaud CXEeMaMH,
JuarpaMMmaMu, HHOU rpadukoiil 1 MX KOMOMHAIMSIMU,
® OIICHUBATh HAMEKHOCTh HWHPOPMAIMM TI0O KPUTEPHSIM, TMPEIJIOKEHHBIM YYUTEIEM WU
c(hOpMyIUPOBAHHBIM CAMOCTOSTEIBHO.
KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:
® BOCIPUHUMATH U (POPMYIUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSAMHU U IEISIMH OOILIEHUS,
SCHO, TOYHO, TPAMOTHO BBIPAa)KaTh CBOK TOYKY 3PEHHUSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh MOJYYCHHBIN PEe3yJIbTaT;
® B X0JIe OOCYXKJEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOM TeMbI, TPOOIEMBI, peraeMoit
3a/1aud, BBICKA3bIBaTh WJEU, HAICJCHHBIE HA TMOUCK PELICHHUS, COMOCTABIATh CBOM CYXKIECHHUS C
CY)KJIGHUSIMH JIPYTMX YYaCTHUKOB JHaiora, OOHAapY>KMBAaTh pa3linuyMe W CXOJICTBO TMO3UIIUNA, B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
® TMIPEACTABIATh pE3YyJbTaThl PEIICHUS 3aJa4yd, OKCICPUMEHTa, WCCICIOBaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYILUIEHUS C Y4ETOM 3aJay NPE3EHTAUU U 0COOEHHOCTEN
ayJIUTOPHH;
® T[IOHMMATh U UCTIOJIH30BATH MPEUMYIIECTBA KOMaH/IHON U WHIUBUYAIbHOW PaOOTHI IPH PEIICHUN
y4eOHBIX MAaTeMaTHYECKUX 3a]1a4;
® TPUHUMATH IIe]Ib COBMECTHOM NEATENbHOCTH, TUIAHUPOBATh OPraHM3AIMI0 COBMECTHOW padoTHI,
pactpenensTh BUABI padoT, TOTOBApPUBATHCS, OOCYXKAATh MPOIECC U Pe3yibTaT paboThl, 0000IIATh
MHEHHS HECKOJBKUX JTIOIEH;
® y4acTBOBATh B IPYMHMOBBIX (hopMax paboThl (00CYX ACHHS, OOMEH MHEHUSIMH, MO3TOBBIC IITYPMBI
U JIPYTHE), BBIOIHATH CBOIO YacTh PaOOTHl U KOOPAHMHUPOBATH CBOM JCHCTBHS C APYTUMHU YICHAMHU
KOMaHJIbl, OIICHMBaTh KAaueCTBO CBOEro BKJaja B OOMMUNA MPOAYKT 1O KPHUTEPHUSM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:
. CaMOCTOSITEJIbHO COCTaBJISATh IJIaH, QJITOPUTM peIlIeHus 3a7auu (WIM €ro 4acTh), BBIOMPAThH
CHoco0 peleHus ¢ y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOpPPEKTUPOBATh BapHAHTHI PELICHUH ¢ y4ETOM HOBOW MH(OpMaLIUK.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:



o BJAJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IMpolecca W pe3ylbTaTa peIieHUs
MaTeMaTHUUYeCKOM 3aJ1auH;

o IIPEIBUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTHb IIPH PEIICHUM 3a7a4d, BHOCHUTH
KOPPEKTHBBI B AEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAWJEHHBIX OLIMOOK, BBIIBIEHHBIX
TPYIHOCTEH;

o OLICHUBATH COOTBETCTBUE pE3YJIbTAaTa MAEATECIbHOCTH IIOCTABICHHOW WEIW U YCJIOBUSM,
OOBSICHATh NMPUUYUHBI JOCTHXKEHUS WIN HEAOCTHXKEHMs LIeJIM, HAXOOUTh OIIMOKY, JaBaTb OLIEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K kon1y o0yuenus B 7 kjacce 00y4yaroluics MOIYYHUT CIeAYIONINe IPEIMETHbIE Pe3yIbTaThl:

Pacnio3naBath U3y4eHHBIE TeOMETpUYECKHE (PUTYPBI, ONPELIIATh UX B3aMMHOE PACIIOJI0KEHHUE,
n300pakaTh T€OMETpHUUYECKHEe (PUTYpBI, BBIMONHATH YEPTEXKH IO YCIOBUIO 3amayn. M3mepsaTs
JIMHEWHBIE U YIJIOBbIE BEIWYUHBL. Pemares 3a1aun Ha BEIYMCICHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jenate rpyOyro OLEHKY JMHEWHBIX M YTJIOBBIX BEIMYMH IPEIMETOB B PEaJIbHON >KU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pa3mMepbl 3TUX OOBEKTOB M0 MOPSJIKY BETHUUUHBL.

Ctpoutp 4epTekHu K FeOMETPUUECKHUM 3a/1a4aM.

[Tonb30BaTbcs MpU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, MCIOJIb30BATh MPU3HAKA M CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB TPH PEIICHUH 33]1a4.

[IpoBOIUTH TOTMUECKHUE PACCYKICHHS C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIUAHBI,
MPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PELIEHUU T€OMETPUYECKUX 3a/1a4.

OnpenensaTs napauieIbHOCTh MPSIMBIX C TOMOIIBIO YTTIOB, KOTOPBIE 00pa3yeT ¢ HUMH CEKyIIasl.
OnpenensaTs napauleIbHOCTh NPAMBIX C IOMOLIBI PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOU IPSAMOMN
JI0 TOYEK APYroH NMPsSIMOM.

Pemars 3amaun Ha kiieT4aroii Oymare.

[IpoBOAMTH BBIYMCIEHUS W HAXOJUTh YHUCIOBble M OyKBEHHbIE 3HAYEHUS YIJIOB B
F€OMETPUUYECKHUX 337a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB M MHOTOYI'OJIbHUKOB,
CBOWCTB yTJI0B, 00pa30BaHHBIX MPHU MEPECEYCHUH ABYX MapaIebHBIX NPSMBIX ceKylel. Pemars
IIPAKTUYECKHE 3a/1a4 Ha HAXO0XKJICHUE YIJIOB.

Bnaznerp nmoHsATHEM Ie€OMETPUYECKOTO MECTa TOYEK. YMETh OINpeNeisTh OMCCEKTPUCY yria u
CEpEIUHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOYEK.

@opMyIUpPOBaTh OMNPEEICHUS OKPY)KHOCTH M Kpyra, XOpAbl W JHaMeTpa OKPY>KHOCTH,
II0JIB30BATHCS UX CBOMCTBAMHU. Y METh IPUMEHSTH 9TH CBOKWCTBA IIPU PEILICHUU 3a/ad.

Brnazners noHsATHEM ONMCAHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LIEHTP.
[Tonbp3oBaTbest pakTaMu O TOM, UTO OUCCEKTPUCHI YTTIOB TPEYTOJbHUKA IIEPECEKAIOTCS B OJTHON TOUKeE,
U 0 TOM, YTO CE€pEUHHBIE IEPIECHAUKYIISIPHI K CTOPOHAM TPEYrOJIbHUKA MIEPECEKAIOTCS B OTHOM TOUKE.

Bnanerp  NMOHATHEM  KacaTEJbHOM K OKPYXKHOCTH,  IIOJIb30BaTbCsi  TEOPEMOM O
NEePIEeHIUKYIIPHOCTH KacaTeJIbHON U paJuyca, IPOBEIEHHOTO K TOUKE KacaHUsl.

[Tosb30BaThCs MPOCTENIIMMUA FEOMETPUUECKUMHU HEPABEHCTBAMH, IOHUMATh UX MTPAKTUYECKUN
CMBICII.

ITpoBOAUTH OCHOBHBIE T€OMETPUUECKHE IOCTPOEHHUS C TOMOLIBIO HUPKYJIS U JIMHEHKU.

K xoHniy oOy4yeHus B 8 kiacce 00ydJarOmuiics MOTYyUUT CISAYIOMNE TPEAMETHBIC PE3YIbTATHI:

PacriozHaBaTe OCHOBHBIE BHJBI UYETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI, II0OJIb30BAaThCA UX
CBOICTBaMH NPH pELICHUH FT€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOMCTBAa TOYKM NEPECEUCHUs] MEAMAH TPEYrojbHHUKA (LIEHTpa Macc) B peIICHUH
3ajad.

Bnagets noHsaTHEM CpEIHEN JIMHUM TPEYrOJbHUKA U Tpaleluy, IPUMEHATh UX CBOMCTBA MPU
pelmieHMu  reomeTpudeckux  3amad. Ilomp3oBatbea  Teopemon  @ameca M TEOpEMOW O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELIEHUS NPAKTUYECKUX 3a/a4.

[TpuMeHsTh MpU3HAKU O100US TPEYTOIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3aa4.



[Tons3oBatbest Teopemoit [Indaropa st pemeHuss reOMETPUUECKUX U MPAKTHUECKUX 3a/a4.
CTponuTh MaTeMaTHYECKYyI0 MOJECIb B NPAKTHYECKUX 3a7adax, CAMOCTOATEIBHO NENaTh YEPTEX U
HaXOJUTh COOTBETCTBYIOIINE JUIUHBI.

Bnagers mnNOHATHAMH CHHYCa, KOCHMHYCa M TaHIE€HCa OCTPOrO yrja MHIpsMOYTOJIBHOIO
TpeyrosiabHuKa. [101p30BaThCS 3STUMHU MOHITUSIMHU U1l PELICHUS TPAKTUUECKUX 3ajau.

Bbruucnate (pazauuHeIMU crioco0amu) MJIOUIA b TPEYrojdbHUKA M IUIOLAJd MHOTOYTOJbHBIX
¢uryp (monp3ysack, rne HEOOXOAMMO, KaJIbKyIATOpOM). lIpuMeHSTh mMmonyuyeHHBIE yMEHUS B
IIPAKTUYECKUX 3a7a4ax.

Biagets NoHATUSAMU BOIMCAHHOIO U LIEHTPAJIBHOIO yIJla, UCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yIiax, yriax Mexnay XopJamMH (CeKyUIMMH) U yIyle MEXAy KacaTeJbHOM M XOpAoil IpH pelieHuu
F€OMETPUUECKUX 3ajau.

Bnaners NOHATHEM ONHMCAHHOIO YETBIPEXYIOJbHUKA, IPUMEHATH CBOWCTBA OIMCAHHOIO
YeThIPEXYTOJbHUKA IIPU PELICHUH 3a/1a4.

[TpyuMeHATh NOyYeHHBIEC 3HAaHUS HA NIPAKTUKE — CTPOMTh MAaTEMAaTHYECKNAE MOZCIHN Ul 3a/1a4
pealbHOM JKM3HM M IPOBOAUTH COOTBETCTBYIOIIME BBIUMCIEHHUSI C INPUMEHEHHEM IOA00MS U
TPUTOHOMETPUH (TI0JIB3YSCh, I'/Ie HEOOXOIUMO, KAJIbKYJIATOPOM).

K koniry o0ydyeHus: B 9 kiaacce 00ydarOmuiics MOTyUUT CICAYIOMINUE TPEAMETHBIC PE3YIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (YHKLUHU OCTPHIX YIJIOB, HAXOAUTh C UX IOMOILIbIO Pa3JInYHbIE
AJIEMEHTBI IPSMOYTOJILHOTO TPEYTOJIbHUKA («pELICHNE NMPSIMOYTOJIbHBIX TPEYT0JIbHUKOBY). HaxonuTh
(c HOMOIIBIO KANbKYJISITOPA) JUIMHBI U YIJIbI U1 HETaOJIMYHbBIX 3HAYEHUI.

[Tonp3oBaTbest popMysiaMu IPUBEACHHUS M1 OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM JUIS
HaXO0XIECHUs COOTHOLIEHUI MEXKY TPUTOHOMETPUUECKUMHU BETUYNHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HaXOXACHUS DPA3JIMYHBIX 3JIEMEHTOB
TPEYroJibHUKA («pEIIeHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEILICHUH T'€OMETPUUECKUX 3ajiau.

Bnaners monsTHAMH TIpeoOpa3zoBaHHS TOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB MMOMOOHBIX
¢uryp. Ilomp3oBaTbcs CBOMCTBaMHU 1OA0OMS NMPOU3BOJIBHBIX (UIYp, YMETh BBIUUCIATH JUIMHBI U
HaXOJUTb yIJibl y HOO0OHBIX (uryp. [IpumeHsTh cBoIiCTBa 1OA00MS B IPAKTUYECKUX 33]a4ax. Y METh
IPUBOUTH MPUMEPHI NOJOOHBIX (PUTYP B OKPY’KAIOIIEM MHpE.

[Tonb30BaTbcs TeOpeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIACHUM OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpaMH, TOHUMATh UX F€OMETPUUECKUNA U (PU3NYECKUI CMBICI, TPUMEHATh
UX B PELICHUHM TEeOMETpHUeCKHMX U (¢u3nmueckux 3anad. [IpuMeHSATH cKajsipHOE NpPOU3BEACHUE
BEKTOPOB I HAXOXKACHUS UIMH U YIJIOB.

[Tosb30BaThCA METOAOM KOOPAUHAT Ha IUIOCKOCTH, IPUMEHSTH €TI0 B PEIIEHUH T€OMETPUYECKUX
Y TIPAKTUYECKUX 33/1a4.

Bnanerp NOHATHAMM NPaBUIBHOTO MHOIOYIOJBHUKA, [UIMHBI OKPYKHOCTH, JUIMHBI yTU
OKPYXKHOCTH U PaJIMaHHOM Mepbl yria, yMeTh BBIYMCIATH IJIOWAAb Kpyra U ero yacrei. [IpumeHsath
IIOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (WM LEHTpbI) cUMMETpUU GUTYp, NPUMEHATH ABUKEHUS IUIOCKOCTH B
IIPOCTEHMIINX CITydasX.

[TprMeHsITh OyYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYeCKUe MOAENHU JUIs 3a]1au
peasbHOM JKU3HU U IPOBOJUTH COOTBETCTBYIOIIME BBIUMCIEHUS C TNPUMEHEHUEM NOJ00Ms U
TPUTOHOMETPUUECKUX QYHKIMH (MOJIB3YACH, I1Ie HEOOXO0AUMO, KAIbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne H KoJsnyecTBo 4acos JJIeKTPOHHBIE
auMeHOBaHHe Pa3/JejioB M TeM POrPaMMbl
n/m Beero Kontpoubnbie IIpaktuyeckue 00pa3oBaTejbHbIE
padoThI padoThI pecypcol
1 [Ipocreiimume reomeTpuueckre GUTypsl U UX CBOHCTBA. 14 bubmuorexa [JOK
H3mepenune reoMeTpruiecKux BEIMUYUH https://m.edsoo.ru/7f415e2e
bubmuoreka [JOK
2 Tpeyronbuuku 22 ! https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK
3 [TapamiensHble IpsIMBIE, CyMMa yIJI0B TPEYTOJbHUAKA 14 1 https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eomeTprueckre nocTpoeHus 14 1 Eggg?/ﬁeeﬁiorﬁn 415000
5 IToBTOpEHME, 0000IICHNE 3HAHHIA 4 1 Eggg?lﬁe;‘;iorﬁﬂ 415626
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0
8 KUNIACC
Ne KoaunyecTBo 4yacos DJIEKTPOHHBIE
HanmenoBaHue pa3iesioB U TeM IPOrpaMMBbI
n/m Beero Kontpoabneie IlpakTuyeckue 00pa3oBaTebHbIe
padoThI padoThl pecypchl
N bubmuorexa [JOK
! HeTbipexyroabHiKH 12 ! https://m.edsoo.ru/7f417e18
’ Teopema ®Daneca u TeopeMa 0 MPONOPLIMOHATBHBIX OTPE3KAX, 15 1 bubnmnoreka [JOK
MO00HBIE TPEYTOTHLHUKH https://m.edsoo.ru/7t417e18
3 [Tmomaas. HaxoxaeHue miomaaeil TpeyroJibHUKOB U 14 1 bu6mmorexa [IOK
MHOTOYTOJBHBIX Guryp. [Tnomanu nomoOHbIX dhuryp https://m.edsoo.ru/7f417e18
4 Teopema [Tudaropa un Havaga TPUTOHOMETPUH 10 1 Eggf'l;ll(ieelilziorﬁﬁ 417618
VYrabl B OKpYy>KHOCTH. BricaHHbIE U ONTMCAHHBIE
5 4eThIpeXyrojapHuKU. KacaTenbHble k okpyxHOCTH. Kacanue 13 1 Etl/tl(sf-l;ll(;:eelilziorﬁﬁ 41718
OKPYKHOCTEH DS/ )
6  IloBropenue, 0000IICHIE 3HAHUN 4 1 Eggg?ﬁse;iior{fn f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0




9 KJIACC

Ne KosimyecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI
n/n B Kontposabubie IlpakTuueckue 00pa3oBaTesIbHbIE
cero padoTsI padoThI pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U CUHYCOB. Peienue 16 1 bubmmoreka [IOK
TPEYroJbHUKOB https://m.edsoo.ru/7f41al2c
’ [IpeoOpazoBanme mo00usi. MeTpuyecKue COOTHOIIECHUS B 10 1 bubnuoreka [JOK
OKPYXHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexroper 12 ! https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
4 JlexapToBBbI KOOPAMHATHI HA IIJIOCKOCTH 9 1 https://m.edsoo.ru/7f41al 2
5 [TpaBuiIbHBIE MHOTOYTOJILHUKH. [IJIMHA OKPY>KHOCTH H IIJIOLIA/b 3 bubnunoreka [JOK
Kpyra. Beruncienue miomanei https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
6 JABHDKCHHS T710CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 7 2 Eggfj;;e;ziorﬁﬁ f41a12c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




INOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
Ne T KosmmmuecTBo yacos JJIeKTPOHHBIE
wn o cMaypoxa Kontpoabnsie  Ipakruyeckue Aara obpasoBaTebHbIe
Beero padoThI padoThI HSYHEHHIH pecypchl
1 [Ipocrteiimme reoMeTpruuecKue 0ObEKThI 1 bubmorexa LHOK
https://m.edsoo.ru/8866b724
2 MHOroyroiasHuK, 1oMaHas 1 bubmorexa LHOK
’ https://m.edsoo.ru/8866cbba
3 CMexXHbIE U BEPTUKAJIbHBIE YIJIbI 1 bubmorexa LHOK
https://m.edsoo.ru/8866¢5c0
4 CMeXHBIE U BEPTUKAJIBHBIC YTJIbI 1 bubmorexa LHOK
https://m.edsoo.ru/8866c7be
5 CMeXHbIE U BEPTUKAJIbHBIE YTJIbI 1
6 CMeXHbIE U BEPTUKAJIbHBIE YIJIbI 1
7 CMeXHBIE U BEPTUKAJIBHBIE YTIIbI 1
8 CMeXHbIE U BEPTUKAJIbHBIE YTJIbI 1
9 H3mepenne TMHENHBIX U YTII0BbIX BEIUYUH, 1
BBIUNCJIEHUE OTPE3KOB U YIJIOB
10 H3mepeHue JIMHENHBIX U YIVIOBBIX BEIWYHH, 1 bubnnoreka [JOK
BBIYHCIICHUE OTPE3KOB U YIJIOB https://m.edsoo.ru/8866c3ea
11 M3MepeHune TMHENHBIX U YTIIOBBIX BEJINYMH, 1
BBIUMCJIEHHE OTPE3KOB U YIJIOB
12 W3mepeHre TMHEWHBIX U YTJIOBBIX BEJINYUH, 1
BBIUNCJIEHHE OTPE3KOB U YIJIOB
13 [lepumeTtp u miomane GUryp, COCTaBICHHbIX U3 1
MPSIMOYTOJIBHUKOB
14 [Tepumerp u momaab GUryp, COCTaBICHHbBIX U3 1
IPSIMOYTOJIBHUKOB
15 [lonsiTHE O paBHBIX TPEYTOJIbHUKAX U IEPBUYHBIE 1 bubnuorexa [IOK
MIPEICTABJICHHS O PaBHBIX (PUrypax https://m.edsoo.ru/8866ce80
16  Tpu npu3Haka paBeHCTBA TPEYTOJILHUKOB 1 bubmmorexa [IOK
https://m.edsoo.ru/8866d1fa




bubmuoreka [JOK

17  Tpu npu3Haka paBEeHCTBA TPEYTOJbHUKOB https://m.edsoo.ru/8866d34e
18  Tpu npuzHaka paBEHCTBA TPEYTOJbHUKOB bubmorexa LHOK
https://m.edsoo.ru/8866e01e
19  Tpwu npusHaka paBeHCTBA TPEYTrOJIbHUKOB
20  Tpu npu3Haka paBeHCTBA TPEYTOJbHUKOB
21  Tpu npu3Haka paBEeHCTBA TPEYTOJbHUKOB bubmorexa [IOK
https://m.edsoo.ru/8866e88e
2 [Ipu3Haku paBeHCTBa NPSAMOYTOJIbHBIX
TPEYroJbHUKOB
23 [Tpu3Haku paBeHCTBA NPSMOYTOJIbHBIX
TPEYrOJIbHUKOB
24 CBOICTBO MeIMaHBI TPSMOYTOJILHOTO TPEYTOJIbHUKA, bubnuorexa [JOK
MIPOBEIEHHON K TUIIOTEHY3€ https://m.edsoo.ru/8866e9ec
75 CBOP'ICT.]?O MEJHaHEI IPAMOYTOIBHOTO TPEYrobHUKa,
POBENEHHON K TMIIOTEHY3€
26  PaBHOOenpeHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKU bubmmorexa [IOK
https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBoiicTBa paBHOOEPEHHOTO bubnnoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/8866d880
8 [Tpu3Haku u cBOMCTBAa paBHOOEIPEHHOTO bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/8866d880
29 [Ipu3Haku u cBoiicTBa paBHOOEPEHHOTO bubnnorexka [JOK
TPEYroJabHUKa https://m.edsoo.1u/8866e26¢
30 HepaBeHcTBa B reOMETPUM
31 HepaBeHncTBa B reomeTpuun bubmorexa LHOK
https://m.edsoo.ru/8866e3a2
32  HepaBeHCTBA B r€OMETPUU
33  HepaBeHcTBa B reOMETpUU
34 IIpsAMOYTroOJIbHBIN TPEYTOJBHHUK C YIiIoM B 30° Eggg;;;;e;asi(if/g 366cb22
35 | IIpsAsMOYroiabHBINA TPEYTOJNBHUK C YoM B 30°




bubmuoreka [JOK

36 | KontponsHas pabdota mo teme "TpeyronsHuku"
p p peyr https://m.edsoo.ru/8866ecbc
37  IlapannenbHbIe MPSMbBIC, UX CBOMCTBA bubmorexa LIOK
P PAMBIC, https:/m.eds00.ru/8866ef64
38  Ilateii nmoctynar EBkinaa
HaxkpecT nexaiye, COOTBETCTBEHHBIC B
39 O,I[H(I))CTO OHHHE ’J'II)I o0Opa3oBaHHBIE IIPU Enbmmorexa IOK
P YR, 90D PR https://m.eds00.ru/8866f086
MEePECCUCHUH MapaUICNIbHBIX MPSIMbBIX CEKYIIEH
Haxpect nexamue, COOTBETCTBEHHBIE U
40  OJHOCTOPOHHUE YTIIbI, 00pa30BaHHBIC MTPH
MEePECCUCHUH MapaJICIIbHBIX MPSIMBIX CEKYIICH
Hakpect nexarire, COOTBETCTBEHHBIE U
41  OJHOCTOPOHHUE YTIIbI, 00pa30BaHHBIC MTPH
MEePECCUCHUH MapaUICIIbHBIX MPSIMBIX CEKYIIEH
Hakpect nexaririe, COOTBETCTBEHHbBIE U
42  OJHOCTOPOHHUE YTIIbI, 00pa30BaHHBIC MTPH
MEPECCUCHUH MapaJICIIbHBIX MPSIMBIX CEKYIICH
HaxkpecT nexxamiie, cCOOTBETCTBEHHBIE U
43 OI[H(I))CTO OHHI/IHGI ’J'IBI 00pa3oBaHHBIE IPU Bubmorexa IIOK
p YIIBT, 0BP pr https://m.eds00.ru/8866£3b0
MePECCUCHUH MapaUICIIbHBIX MPSIMBIX CEKYIIIEH
[Tpu3Hak mapamienbHOCTH MPSIMBIX Yepe3 PaBEeHCTBO
44 paccTOSIHMM OT TOYEK OJHOU MPSIMOM 10 BTOPOM
IpsIMOit
[Tpu3Hak mapamienTbHOCTH MPSIMBIX Y€pe3 PaBEHCTBO
45  paccTOSIHMI OT TOYEK OJHOU MPSIMOM 10 BTOPOM
IPsIMOiA
46 | CyMMma yriioB TpeyroJibHuKa Eubmorexa LIOK
y yr pey https://m.eds00.ru/8866f630
47  Cymma yrioB TpeyroiabHHKa bubmmorexa [TOK
y yr pey https://m.edsoo.ru/8866f8ba
48 | BuemrHme yribl TPEYroOJIbLHUKA Eubmorexa LIOK
YIIRLTPEYT https://m.edsoo.ru/8866faSe
49  BHemHwue yribl TpeyTroJIbHUKA
50 KonTtponbnas padota o teme "Ilapannenbhabie bubmuorexa [JOK

IpsiIMbIE, CYMMa YTJIOB TPEYTrOJIbHUKA"

https://m.edsoo.ru/8866fcbe




bubmuoreka [JOK

51  OxpyXHOCTb, XOPIbI U JUAMETP, UX CBOMCTBA 1 https://m.eds0o.ru/88670800
bubnnoreka [HOK
52 Kacarerbiias K OKpy:KHOCTH : bitpey/on edsoDw/B86T0cSa
53  OKpyXHOCTb, BIMCAHHAs B yTOJ 1
54 OxpyXHOCTb, BHUCaHHAsl B yTOJI 1
bubnnoreka [HOK
55 | Ilonsatue o 'MT, npumeHeHue B 3a/1auax 1 https://m.e dsg).ru /18867013¢
bubnnorexa [JOK
56  Ilonsatue o 'MT, npumMeHeHue B 3aadax 1 https:/m.e dS(I)_E).ru /183670508
57 BuccexkTpuca u cepeiMHHBINA NEPHEHIUKYISAP KaK 1
F€OMETPUUECKHUE MECTa TOUEK
58  OxpyXHOCTb, OIIMCAHHAs OKOJIO TPEYTOJIbHUKA 1 bubmorexa [TOK
https://m.edsoo.ru/88670a62
59  OxpyXHOCTb, ONMCAHHAS OKOJIO TPEYTOJIbHUKA 1
60  OxpyXHOCTb, BHUCaHHAsl B TPEYTOJIbHUK 1 bubmorexa LHOK
https://m.edsoo.ru/8867103¢e
61  OxpyXHOCTb, BHUCAHHAs B TPEYTOJbHUK 1
62 | Ilpocreiimmue 3a1a4u Ha IOCTPOEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/88671188
63  Ilpocreiimmue 3a1a4u Ha IOCTPOEHUE 1 bubmorexa LHOK
https://m.edsoo.ru/886712d2
64 KonrtponsHas padora no reme "OKpyXKHOCTb U KPYT. 1 bubnuoreka [IOK
['eomeTpuueckue noctpoeHus" https://m.edsoo.ru/88671462
65 [ToBTOpeHue u 06001IeHNE 3HAHII OCHOBHBIX 1 bubnnoreka [JOK
MOHATHN U METOJOB Kypca 7 Kitacca https://m.edsoo.ru/886715b6
66  HrtoroBas KOHTpOJIbHas paboTa 1 Eggg;/?;e;zi(if/g 36716ec
67 [ToBTOpeHUe u 06001IeHNE 3HAHUN OCHOBHBIX 1
MOHATHI U METOJOB Kypca 7 Kilacca
63 [ToBTOpeHue u 06001IeHNE 3HAHII OCHOBHBIX 1 bubnnorexa [JOK
NOHSITUNA U METOJOB Kypca 7 Kiacca https://m.edsoo.ru/886719bc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KUIACC

Ne KosmuecTBo yacos
' Tema ypoka K n Hara DJIeKTPOHHbIE
Beero - CHTPOJIRH PaKTHHCCKH u3yueHHsi o0pa3oBaTe/bHbIE pecypchl
ble paboTel | e padoThl
1 [Tapannenorpamm, ero Npyu3Haku U CBOMCTBA 1 bubmorexa LIOK
’ https://m.edsoo.ru/88671af2
2 [Tapamienorpamm, ero Npu3HAKU U CBOMCTBA 1 bubmmorexa [IOK
’ https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero NpyU3HaKu U CBOMCTBA 1 bubmorexa LIOK
’ https://m.edsoo.ru/88671cal
4 &f;;zl}?r(c)iﬁii H;(I))higﬂiiz;gzgwili MPU3HAKHU U 1 bubmmorexa [IOK
. ’ ’ ’ https://m.edsoo.ru/88671dea
CBOICTBa
5 &f;;zl}?r(c)iﬁii H;(I))higﬂiiz;gzgwili MPU3HAKHU U 1 bubmorexa [IOK
. ’ ’ ’ https://m.edsoo.ru/8867120
CBOICTBa
6 &?;;Z;Eiﬁii Hljgﬁgﬂiiz;g%wii IIPU3HAKU U 1 bubmorexa HOK
. ’ ’ ’ https://m.edso0.ru/8867209c
CBOICTBa
bubnmorexa LIOK
7 Tpaneuis ! https://m.edsoo.ru/88672358
8 PaBHOOOKas 1 IpsIMOYTOJIbHAS TPAELIUU 1 bubmorexa LHOK
https://m.edsoo.ru/8867252¢
9  PaBHOOOKas M NpSMOYTOJbHAs Tpanenun 1 bubmorexa HOK
https://m.edsoo.ru/88672858
but6mmorekxa [IOK
10 | Metox yABOCHNA Me/HAH ! https://m.eds00.ru/88672b14
11  LeHtpanbHas cuMMeTpus 1 bubmorexa HOK
https://m.edsoo.ru/88672b14
" .. " bubnunorexa LIOK
12 KontponbHas padota no teme "UeThIpEXyroabHUKI 1 1 https://m.edsoo.ru/88672c9a
13 Teopema daneca u TeopeMa 0 MPONOPLMOHAIBHBIX 1 bu6muoreka [JOK
oTpe3Kax https://m.edsoo.ru/8867337a
14 CpenHssa aMHMS TPEYrOJIbHUKA 1 bubmmorexa [IOK
https://m.edsoo.ru/88672e0c




bubnunoreka LIOK

15 Cpeis MHMIS Tpeyrobiica https:/m.edso0.ru/88672f38
16 | Tpaneuus, e€ cpeaHsis TUHUS bubmaorexa LIOK
’ https://m.edsoo.ru/88672358
17  Tpaneuus, e€ cpenHssi TUHUS bubmaorexa LIOK
’ https://m.edsoo.ru/88673064
18  IIpomopuuoHanbHbIE OTPE3KU bubmmorexa [IOK
https://m.edsoo.ru/88673794
19  IIponopunoHanbHbIE OTPE3KU bubmorexa LIOK
https://m.edsoo.ru/88673794
20 | LleHTp mMacc B TpeyroJibHUKE bubsmorexa [IOK
https://m.edsoo.ru/886738fc
bubnnoreka [JOK
21 Honobueie TpeyronbHuki bitpsdim edsoo /88673478
22 Tpu npusHaka nogoOusi TpeyroJbHUKOB bubmmorexa OK
https://m.edsoo.ru/88673bae
23 Tpwu npusHaka nogoOus TpEeyrojbHUKOB bubmorexa LHOK
https://m.edsoo.ru/88673d52
24 Tpu npusHaka moaoOus TPEyroJbHUKOB bubmmorexa [IOK
https://m.edsoo.ru/8867400e
25  Tpwu npusHaka nogoOus TpEyrojJbHUKOB
26 [TpuMeHeHHe OJ00MS TPU PEILICHUH PAKTUYECKUX
3a1a4y
27 KonTpomasnas pabora no teme "IlonoOHbIe bubmmnoreka HOK
TPEYrOJbHUKHU" https://m.edsoo.ru/8867445a
28  CaoiicTBa momaae reoMeTpuuecKux Guryp bubmorexa HOK
https://m.edsoo.ru/886745fe
29 DopMysl IS IUIOLIAAA TPEYTOJIbHUKA, bubmuoreka [IOK
napajuiesorpamma https://m.edsoo.ru/88674860
30 DopMyIIbl TS TUIOIIAR TPEYTOIbHUKA, bubnuotexa [JOK
napajuiejaorpamma https://m.edsoo.ru/88674a22
31 DopMyIisl IS IUIOLIAAU TPEYTrOJIbHUKA, bubmuoteka [JOK

napajiesiorpaMmma

https://m.edsoo.ru/88674a22




DopMyIisl IS IUIOLIAAN TPEYTrOJIbHUKA,

bubnunoreka LIOK

32 napasuiesorpaMmma https://m.edsoo.ru/88675288
33 DopmyIibl U1 TUIOMIAN TPEYTOJIbHUKA, bubnuorexa [IOK
napajuiejgorpamma https://m.edsoo.ru/8867542¢c
34  BpImclIeHHE IUIOMIAICH CIIOKHBIX QUTYD bubmaorexa LIOK
https://m.edsoo.ru/88674e78
35 Ilnomaam duryp Ha KiIeTyaTol Oymare Eftﬁi?/ﬁiﬁii(ﬁﬁﬁ/% 674736
36  IInomaau momxoOHBIX GUTYP
37 | Ilnomaau nogoOHBIX GUTyp
38  3amaum c IPaKTUYECKUM COACPKaHUEM bubmmorexa [IOK
https://m.edsoo.ru/88675558
39  3agauu ¢ MPaKTUYECKUM COAECPKaHUEM Bubmzorexa HOK
https://m.eds00.ru/88675684
40 Pemenue 3a1au ¢ moMonibr0 METOAA bu6nmorexa LIOK
BCTIOMOTATEJIbHOM TUTOMIA TN https://m.edsoo.ru/88674f90
41  KontponbHas pabota no teme "Ilnomans" Bubmiorexa HOK
https://m.edsoo.ru/8867579¢
42  Teopema IIudaropa u e€ npumeHeHUE Egg;?;?f;ii(?rﬁ/% 675918
. Bbubmnorexa IIOK
43  Teopema IIudaropa u e€ npumeHeHUE https://m.c dsc])_}mru /128675918
N bubmmoteka IIOK
44  Teopema [ludaropa u e€ mpumeHeHue https://m.e dS(])_E).ru /188675abc
45 Teopema [ludaropa u e€ nprumeHenue
46  Teopema Iludaropa u e€ npumeHeHue
Ornpesenienre TPUTOHOMETPUIECKUX (HYHKITHIA
47  OCTPOrO yria MpsMOYroJIbHOTO TPEyrojibHuKa, bubmuoreka [IOK
TPUTOHOMETPHUECKHUE COOTHOILLEHUS B https://m.edsoo.ru/88675d32
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
48  OCHOBHOE€ TPUTOHOMETPUUECKOE TOXKIAECTBO bubmorexa HOK
https://m.edsoo.ru/88675f44
49 ' OCHOBHOE€ TPUTOHOMETPUUECKOE TOXKAECTBO
50  OCHOBHO€ TPUTOHOMETPUUYECKOE TOKIECTBO




51 KonTtponshas padora no Teme "Teopema [Tudaropa u bubmuotrexa [JOK
Hayaja TpUuroHomeTpuu" https://m.edsoo.ru/8al1407e8
Brniucannbie v LIEHTpaIbHBIE YTIJIbI, YTOJI MEXIY bubnuorexa [IOK
52 . .
KacaTeJbHOM U XOpJ0oH https://m.edsoo.ru/8al415b2
Brniucannbie v LIEHTpaIbHBIE YTIJIbI, YTOJI MEXIY bubnuorexa [IOK
53 . .
KacaTeJbHOM U XOpJ0oH https://m.edsoo.ru/8a141940
BrucanHble ¥ LIEHTPAIBHBIE YIUIBI, YTOJI MEXIY Bu6muoteka [JOK
54 . .
KacaTeJIbHOU U XOpI0H https://m.edsoo.ru/8al41b34
55 Vbl MeX1y XOpJaMH U CEKYITUMU
56  Yrubl MeXIy XOpAaMH U CEKYILUMU
57 Brucanubie U OnMCcaHHBIE YETHIPEXYTOJIBHUKH, X bubnuoreka [IOK
IIPU3HAKU U CBOWCTBA https://m.edsoo.ru/8a140f86
58 BrnucanHble M OIIMCAaHHBIE YETBIPEXYTOJIBHUKH, X Bbu6moteka [JOK
MIPU3HAKKU U CBOMCTBaA https://m.edsoo.ru/8al416d4
59 Brucanubie ¥ OnMCaHHBIE YETHIPEXYTOJIBHUKH, UX bubnuoreka [IOK
IIPU3HAKU U CBOWCTBA https://m.edsoo.ru/8al416d4
[IprMeHeHne CBOMCTB BIMCAHHBIX M ONTMCAHHBIX
60  4YeTBIPEXYTrONBHUKOB MPU PELIEHUH F€OMETPUUECKUX
3a1a4y
[TpMeHeHnEe CBOMCTB BIMCAHHBIX U OMMCAHHBIX
61  4eThIpEXYTrOoNbHUKOB MPHU PEUICHUH T€OMETPUUYECKUX
3a1a4y
B3anmMHoe pacrionoxeHue IByX OKpYKHOCTEH, o01ue bubmuoreka [OK
62
KacaTeJIbHbIE https://m.edsoo.ru/8a1410a8
63  Kacanue okpyxHOCTEN bubmorexa [IOK
https://m.edsoo.ru/8al410a8
64 KonTtponbHas pabota o Teme "YTibl B OKPY>KHOCTH. bubmuoreka [IOK
BrnmcanHble M ONMCAaHHBIE YETHIPEXYTOJIBHUKH" https://m.edsoo.ru/8al141c88
65 IToBTOpEHNE OCHOBHBIX MOHATHI U METOLOB KYpCOB 7 bubmuoreka [IOK
1 8 Ki1accoB, 0000IICHNE 3HAHUH https://m.edsoo.ru/8al41ddc
66 [ToBTOpEHKE OCHOBHBIX MOHATUNA U METOJIOB KYpCOB 7 bubnuotexa [JOK

1 8 KJaccoB, 00001IeHe 3HAHUH

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




67  HroroBas KOHTpoOJbHas paboTa 1 1 Egg:jﬁiﬁiiﬁ/gal 42368
63 [ToBTOpEHKME OCHOBHBIX MOHATUIA U METOJIOB KYpCOB 7 1 bubnuorexa [IOK
1 8 Kj1accoB, 0000IIeHIE 3HAHUM https://m.edsoo.ru/8al420ac
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
9 KVIACC
Ne Koan4yecTBo yacoB DJIEKTPOHHBIE
n/n Tewa ypoxa KonTpoabnbie IIpakTuyeckmne Aara o0pasoBaTe/bHbIE
Bcero H3y4YEeHUA
paGoThI padoThI pecypcsl
1 Onpenenenne TPUrOHOMETPUUYECKUX (PYHKIIHIA YTIIOB 1 bubnunoreka [JOK
ot 0° o 180° https://m.edsoo.ru/8al424bc
2 DopMyIIbI IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 bubmorexa LIOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCMHYCOB 1
5 Teopema KOCHHYCOB 1 bubmorexa [IOK
https://m.edsoo.ru/8al42d5e
6 TeopeMa cuHycOB 1 bubmorexa [OK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB 1
8 Teopema cuHycOB 1
9 Haxoxnenue IIMH CTOPOH U BEJIMYUH YTIJI0B 1 bubnnoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8a1430b0
10  PemreHne TpeyroJbHUKOB 1 bubmoreia LHOK
https://m.edsoo.ru/8al42ac0
11  PemieHue TpeyroJbHUKOB 1 bubmiorexa LHOK
https://m.edsoo.ru/8al42ac0
12 PemeHwue TpeyroibHUKOB 1 bubmorexa [IOK
https://m.edsoo.ru/8al42ac0
13 PemieHue TpeyroibHUKOB 1 bubmiorexa LIOK
https://m.edsoo.ru/8al42acO
14 [IpakTHyeckoe NpUMEHEHHE TEOPEM CUHYCOB U 1 bubmuorexa [JOK
KOCHHYCOB https://m.edsoo.ru/8al42c3c




HpaKTI/I‘IeCKOG MPUMCHCHUC TCOPECM CUHYCOB U

15
KOCHHYCOB
16 KoHnTtposnbHas pabota o teme "Pemienne bubnuorexa [JOK
TPEYroJIbHUKOB" https://m.edsoo.ru/8al4392a
bu6mmoreka [IOK
17  TlonsTne o mpeoOpa3zoBaHUU TOI00US https://m.edsoo.ru/8al 43ab0
18  CooTBeTCTBEHHBIE JIEMEHTHI IOI00HBIX PUTYD bubmmorexa [IOK
https://m.edsoo.ru/8al43de4
19  CooTBeTCTBEHHBIE ANEMEHTHI MOAOOHBIX (PUTYD
s0 | P mmneseam rpon g o B LOK
. ’ https://m.edsoo.ru/8al14406e
KBaJpaTe KacaTeJlIbHOU
| oo e rpon g o B LOK
. ’ https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJlbHOU
g | oo e e s e B LOK
. ’ https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
23 [IpuMeHeHre TeopeM B pELIEHUN T€OMETPUUYECKUX bubnnorexa [JOK
3a7a4 https://m.edsoo.ru/8a143f06
24 [IprMeHeHne TeopeM B PELIEHHH IT€OMETPUYECKUX bubnnorexa [JOK
3a7a4 https://m.edsoo.ru/8al443fc
75 [IpuMeHeHre TeopeM B pELlIEHNH F€OMETPUUYECKHUX bubnnoreka [JOK
3a7a4 https://m.edsoo.ru/8a144578
25 | Koo e 1 e Tzeoprorame BuGaionsa LOK
o https://m.edsoo.ru/8al1447a8
OKPY>KHOCTH
27 Onpenenenrie BeKTOpoB. Ouznueckuii u bubnmuorexa [JOK
T€OMETPUYECKUIN CMBICI BEKTOPOB https://m.edsoo.ru/8a144960
3 Cll0’)keHHE U BBIYUTAHHE BEKTOPOB, YMHOKEHHE bubnmuotexa [JOK
BEKTOpPa Ha YUCIIO https://m.edsoo.ru/8al44a8¢c
29 CroxxeHue ¥ BBIUUTaHUE BEKTOPOB, YMHOKEHHE bubnmoreka [JOK

BCKTOpa Ha Y1CJIO

https://m.edsoo.ru/8al144d52




30

CoXeHHE U BIUNTAaHHUC BCKTOPOB, YMHOXXCHUC
BCKTOpa Ha 4Y1CJIO

Paznoxenue BEKTOpa 110 IBYM HEKOJUIMHCAPHBIM

31
BEKTOpaM
32  KoopauHaThl BEKTOpa bubmmorexa [IOK
https://m.edsoo.ru/8al44fbe
33 CxkansipHo€ MPOU3BEJICHUE BEKTOPOB, €r0 bubnmoreka [JOK
MIPUMEHEHUE JIJIs1 HAXO0XKACHUS IJIMH U YTJIOB https://m.edsoo.ru/8a14539c¢
34 CxansipHO€ NMPOU3BEJICHHE BEKTOPOB, €0 bubmuorexa [JOK
IIPUMEHEHHUE Ui HaXO0X/IE€HUS JUIMH U YIJIOB https://m.edsoo.ru/8a14550e
35  Pemenue 3a1a4 ¢ MOMOIIBI0 BEKTOPOB bubmorexa [TOK
https://m.edsoo.ru/8al44c3a
bubmuorexa [JOK

36
37

Pemenne 3amad ¢ moMOIIbIO BCKTOPOB

[IpumeHeHne BEKTOPOB Ui pelieHus 3a1a4 Gusuku

https://m.edsoo.ru/8a1458c4

38

KonTpomnpHas padora o Teme "Bektopsr"”

bu6mmoreka [IOK
https://m.edsoo.ru/8a145b08

39 | JlekapTOBBI KOOPAWHATHI TOUYEK HA MIIOCKOCTH
. bubnuotexa [JOK
40" Ypasnenie npamoit https://m.edscI;E).ru/Sa14SC48
41  VYpaBHeHue npsiMon
42  VYpaBHEHUE OKPYKHOCTH bubmorexa LHOK
https://m.edsoo.ru/8al4635a
43 KoopnauHatsl Touek nepeceueHust OKpYKHOCTU U bubnuoreka [IOK
npsIMOi https://m.edsoo.ru/8a146620
44 MeTtoa KOOpAMHAT MPH PEIICHHH T€OMETPHIECKUX
3aja4, MPaKTUYECKUX 3a1a4
45 MeTtoa KOOpAMHAT MPH PEIICHHH T€OMETPHIECKUX
3aJa4, MPaKTUYECKUX 3aa4
46 MeTtoa KOOpAMHAT MPH PeIICHHUH F€OMETPHUUECKUX
3a7a4, MPAKTHIECKUX 3aa4
47 KoHnTtponbnast pabora o teme "JlekapToBbI bubnmuorexa [JOK

KOOPJIMHATHI Ha TJIOCKOCTH"

https://m.edsoo.ru/8al46e0e




HpaBI/IHBHBIG MHOT'OYT'OJIbHUKH, BBIYUCIICHUC UX

bubmuorexa [JOK

48 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmoreka [IOK
49 Hucno w. JlmHa okpykHoCTH https://m.edsi.ru/8a1472c8
bu6mmoreka [IOK
S0 Huero . Jltuka okpykHOCTH https://m.edsi.ru/8a14714c
51  JlnuHa Iyru OKpY>KHOCTH
52  Panuannas Mepa yria bubmmorexa [IOK
https://m.edsoo.ru/8al4714c
53 | Ilnowmane Kpyra, CEKTOpa, CErMEHTa Brommozexa OK
https://m.edsoo.ru/8a147426
54 | Ilnomans Kpyra, CEKTOpa, CETMEHTa bubmorexa [IOK
https://m.edsoo.ru/8a147750
55 | Ilnowmane Kpyra, ceKTopa, CErMEeHTa Brommozexa OK
https://m.edsoo.ru/8a147750
56 | IloHsatue O OBM)XEHHUH IUIOCKOCTH bubmaorexa IJOK
https://m.edsoo.ru/8a147c82
57  IlapannenbHbIN IEPEHOC, TOBOPOT bubmmorexa [IOK
’ https://m.edsoo.ru/8al147f16
58 | IlapamnenbHbIN EpeHOC, TOBOPOT bubmmorexa [TOK
https://m.edsoo.ru/8a147f16
59  IlapannenbHblN IEpEeHOC, TOBOPOT
60  IlapamnenbHbIN IEPEHOC, TOBOPOT
61  IlpumeHeHue NBUXKEHUI NMPU pEeUICHUH 3a/1a4 bubmorexa LHOK
https://m.edsoo.ru/8a1480e2
Kontponbnas padota mo temam "[IpaBunbHbie
62  MHOroyrosbHUKH. OKpy>KHOCTb. [IBHKEHMS
IockocTH"
g3 | e, AT sl Bunionsa LOK
TpeyrombHuK https://m.edsoo.ru/8a148524
64 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3allvs 3HAHUH. bubmuoreka [JOK

[TapanienpHble U IEPIEHIUKYISIPHBIE TPSIMbIE

https://m.edsoo.ru/8a148650




[ToBTOpeHue, 06001IeHNE, CCTeMaTH3allvsl 3HAHUH.

65 | OKpyXHOCTH M KpYT. [ eoMeTprdecKue moCcTpoSHUSI. 1

VYTIBl B OKpYKHOCTH

[ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3allnsl 3HAHUH.
66 | BnucanHbIe U ONTMCAHHBIE OKPYKHOCTH 1

MHOTOYTOJTbHUKOB

bu6mmoreka [IOK

67  UroroBas KOHTpoibHas paboTa 1 https://m.edsoo.ru/8al 48920
68  IloBTopeHue, 0000IICHHE, CUCTEMATHU3AIHS 3HAHUHA 1
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3
6.4

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

I'eomerpus

Pacnio3naBatpe U3yueHHbIE T€OMETPUYECKHE (DUTYPBI, OIPEACTIATh UX B3aUMHOE
pacrioyio’keHue, n300paxxaTb reOMeTpUIecKre (GPUTYphI, BBITOIHATH YEPTEIKH 10
YCIIOBUIO 3a7aud. I3MepATh JIMHENHbIE U yIJI0BbIE BEIWYMHBL. PemaTs 3ana4yu
Ha BBIYKCIICHHUE JUIMH OTPE3KOB U BEIUYMH YIJIOB

Jenatb rpy0yro OLIEHKY JMHEHHBIX U YTIIOBBIX BEJIMYHUH IMPEAMETOB B peabHON
YKU3HHU, pa3MepoB MPHUPOAHBIX 00beKTOB. Pa3znuuarth pa3mepsl 3TUX 00BEKTOB
10 TOPSAJIKY BETUYMHBI

Ctpoutp 4epTeXHu K reOMETPUUECKHUM 3a/1a4am

[lonb3oBaTbcsi NpU3HAKAMM  PABEHCTBA  TPEYTOJbHUKOB, HCIOJIb30BaTh
MIPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJbHUKOB IIPH PEIICHUU 3a]1a4

6.5

6.6

6.7

[TpoBOIUTH JIOTUYECKUE PACCYKACHUS C HCIOJIb30BAHUEM T'€OMETPHUYCCKHX
TeopeM

[Tonp30BaTbCcsi MpU3HAKAMU PABEHCTBA IPSMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MeJMaHbl, INPOBEACHHON K TUIOTEHY3€ IPSAMOYIOJIbHOIO
TPEYTOJIbHUKA, B PEILICHUH F'€OMETPUYECKUX 3a]a4

OnpenensaTh MapaieabHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT C
HUMHU cekylas. OnpeaensTh napauieIbHOCTh MPSMBIX C ITOMOIIBIO PABEHCTBA
paccTOSTHUM OT TOYEK OJTHOM MPSMOM IO TOUEK IPYroi mpsMoi

6.8

Pematp 3agaun Ha KJIeT4aTon 6YM8.F€

6.9

HpOBOI[I/ITB BBIYHMCJICHHUA U HAXOAUTH YHUCIIOBBLIC U 6YKB6HHLIC 3HA4YCHUA YTJIOB
B rCOMCTPHUICCKUX 3aaa4ax C UCIIOJb30BAHUEM CYMMBI YIJIOB TPCYT'OJIbHUKOB U
MHOTI'OYT'OJIbHHUKOB, CBOICTB YTJI0B, O6pa3OBaHHI>IX Ipu MmIepeCeuUCHUun IBYX
napaujiCIbHBIX IPAMBIX CGKYHIGI\/'I. Pemrats IMPAKTUYCCKHUEC 3ada4ud Ha
HaXOXKXIACHUC YIJIOB

6.10

Biagete NOHATHEM TE€OMETPUYECKOIO MeECTa TOYEK. YMEThb ONPENeATh
OuccekTpucy yria ¥ CEepeAMHHBIM NEepHeHAMKYISp K OTpe3Ky Kak
T€OMETPUUYECKHUE MECTA TOYEK

6.11

DopmMyIUpOBaTh ONPENECIEHUS OKPYKHOCTHM M Kpyra, XOpAbl U Juamerpa
OKPYKHOCTH, TOJIb30BaThCS UX CBOMCTBAMHU. YMETh MPUMEHSTH 3TH CBOMCTBA
IIPY PELIEHUH 3a7a4

6.12

Biamers noHATHEM ONHCAaHHOW OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lomp3oBaTbea pakTamMu O TOM, YTO OMCCEKTPHUCHI YIIIOB
TPEYrOJIbHUKA IEPECEKAOTCs B OJHOM TOYKE, U O TOM, YTO CEpPEAVHHBIC
NEPHEHAUKYJIAPBI K CTOPOHAM TPEYTOJBbHHUKA NIEPECEKAIOTCS B OJTHOM TOUKE

6.13

6.14

Brnanere moHsTHEM KacaTeNbHOM K OKPYXKHOCTH, IOJIb30BAaTHCS TEOPEMOM O
MEePIECHANKYIISIPHOCTH KacaTeJIbHOM U pagnyca, IPOBEIEHHOTO K TOUKE KaCaHUs
ITonp30BaThCs MPOCTEUIIMMU FT€OMETPUYECKUMH HEPABEHCTBAMHU, TOHUMATh UX
MPAKTUYECKUN CMBICI

6.15

IIpoBOINUTH OCHOBHBIE '€OMETPUUECKUE MTOCTPOEHUS C MOMOLIBIO LUPKYIS U
JIMHENKHA




8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6
6.1

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs

I'eomerpus

Pacno3naBath OCHOBHBIC  BHUJBI I-ICTI)IpéX}’I‘O.HI:HI/IKOB, nXx  3JICMCHTHI,
MIOJIL30BaThCSI KX CBOMCTBAMU IIpH pCIICHUU I'COMCTPUYCCKUX 3ada4d

6.2

[IpuMeHsATH CBOMCTBA TOUKH [IEPECCUCHHS MEIUAH TPEYroJIbHUKA (LIEHTpa Macc)
B pEILLIEHUH 3a7a4

6.3

6.4

Brnaners nonsTHeM cpeHel TMHUM TPEYTroJIbHUKA U TPAaNeLUU, IPUMEHTh UX
CBOICTBa MpH pELICHUH TIeoMeTpuueckux 3anad. Ilosnb3oBarbes Teopemoit
Qdaneca U TeopeMoOll O HPONOPLUOHAIBHBIX OTPE3KaX, HMPUMEHATh HMX s
pelIeHUs TPaKTUYECKUX 3a]a4

[TpuMeHSATh TpU3HAKK MOIO0US TPEYTOJbHUKOB B PEIICHUHA T€OMETPUYECKHX
3a1a4

6.5

6.6

6.7

[Tonb3oBatbess Teopemoit Iludaropa s pemieHUS TEOMETPUYECKUX H
npakThyeckux 3anad. CTpouTh MaTEMaTHYECKYI0 MOJENb B MPAKTUYECKHUX
3aJa4ax, CaMOCTOSITENIbHO JeNaTh YepTE&X M HAXOAUTh COOTBETCTBYIOIIHE
JUTUHBI

Brnagerp nmnoHATHMSMM CHHYCa, KOCHMHYyCa U TaHIE€HCa OCTPOro yria
OPSAMOYTOJIBHOTO TpeyrosibHuka. Iloib30BaTbCsi 3TUMH  MOHATHAMHU  JAJIS
pelIeHUs TPaKTUYECKUX 3a]a4

BeraucnsaTe (pa3audHBIME CITIOCOOAMH) IUTOMIA/Ib TPEYrOJbHUKA W TUIOINAIH

MHOTOYTOJIbHBIX (GUryp (MONb3yach, TA€ HEOOXOAUMO, KaJbKYISTOPOM).
[TpuMeHsITh MOTy4YeHHbIE YMEHUS B MPAKTHUECKUX 3a/1a4ax

6.8

Brnaners MOHATUSAMM BIHMCAaHHOIO M LEHTPAJBHOIO VyIJIa, MCIOJIB30BATh
TEOpPEMBbl O BIIMCAHHBIX YIJIaX, yIiax MEXIy XopJaMu (CEKyIIUMH) U yTIie
MEXK]1y KacaTeJIbHON U XOPJIOM NPU PELIEHUH T€OMETPUUYECKUX 3a/1a4

6.9

6.10

9 KJIACC

Kon
NMPoBePSIEMOro
pe3yabTara

6

6.1

6.2

BJ'IaI[eTI; INOHATHUECM OIIMCAHHOI'O ‘ICTBIpéXYI‘OJ'IBHI/IKa, IMPUMCHSATD CBOMCTBa
OITMCAHHOTI'O quBIpéXYFOHBHHKa IIpU pCUICHUH 3aaa4

[TpyMeHsTh MOJIydeHHbIE 3HAHMSI HAa MPAKTUKE — CTPOUTh MaTeMaTHYECKHe
MOJEIN i1 3a7ad pEaJbHOM JXU3HU U TPOBOJUTH COOTBETCTBYIOLIME
BBIUMCJICHHUS] C NPUMEHEHUEM N0J00us U TPUTOHOMETPHUM (IOJb3YyACh, I/E
HE00X0/IMMO, KaJIbKYJITOPOM)

IIpoBepsiemble peIMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUus

I'eomerpus

3HaTh TPUTOHOMETpUUYECKHE PYHKIIMU OCTPBIX YIJIOB, HAXOJIUTH C UX TTOMOIIBIO
pa3juyHble  3JEMEHTbl  NPSIMOYTOJBHOTO  TPEYrojibHUKa  («pelieHue
MPSIMOYTOJIBHBIX TPEYroJbHUKOB»). HaxonuTe (C MOMOIIBIO KAIBKYISTOPA)
JUITMHBI U YTJIbI JU1 HeTaOJMMYHBIX 3HAUYEHU N

[Tonb30BaTbes GopMynaMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM

TOXXIECTBOM JJISI HaXOXKICHUS COOTHOIICHUM MCKAY TPUTOHOMETPUYCCKUMU
BCIIMYNHaAMU




6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB U1 HaXOXKIEHUS Pa3IM4HBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTrOJbHUKOBY), IPUMEHATh UX IPH
PELICHNH T€OMETPUYECKUX 3a1a4

6.4

Brnagets monATHsAMHU 1TpeoOpa3oBaHus MOO0HS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX (uryp. [lonp30BaThes cBOMCTBaMU MOA00MS MPOU3BOIBHBIX QUTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWUTH YIJbI y MOJOOHBIX ¢uryp. [Ipumensars
CBOWCTBA MOJOOMS B NPAKTHUYECKUX 3alavyax. YMETh NPUBOIUTH MPHMEPHI
MoA00HBIX (PUTYp B OKpYKAIOLIEM MUPE

6.5

ITonap30BaThCs TCOpCMaMu O MPOU3BCACHUHN OTPE3KOB XOpd, O MPOU3BCACHUU
OTPE3KOB CCKYIIUX, O KBaApaTe KacaTeJIbHOM

6.6

ITonw3oBaThCsA BCKTOpaMH, IIOHHMAaTh HX FCOMCTpI/I‘ICCKI/Iﬁ n (bI/ISI/I‘ICCKI/Iﬁ
CMBICJI, NPUMCHAThL HMX B PCHICHUU TI'COMCTPUYCCKUX U (1)I/I3I/I‘ICCKI/IX 3ajga4.
HpI/IMeHﬂTB CKaJIApHOC IMPOU3BCACHUEC BEKTOPOB MJIA HAXOXKACHUA JJIMH U YIJIOB

6.7

6.8

6.9

ITonw30BaThCsA MCTOJAOM KOOPJAWHAT Ha IJIOCKOCTHU, ITIPUMCHATH €0 B pCUHICHUHA
TCOMCTPHUYCCKUX U NTPAKTUYICCKHUX 3a1a4

Biamers NOHATHAMH IPABUIBHOTO MHOTOYTOJIBHUKA, [UIMHBI OKPY>KHOCTH,
JUIMHBI yTH OKPYKHOCTH U PaJIMaHHON MEPBI YIJIa, YMETh BBIYUCIIATH IO
KpyTa u ero yactel. [IpumMeHsTh noy4eHHbple yMEHUS B IPAKTUYECKUX 3aa49ax
Haxomute ocu WM LEHTPBl CHMMETpUU (QUTYP, TPUMEHSTH JBHKCHHS
IUIOCKOCTH B POCTEHIINX CIIy4asx

6.10

[IpuMeHSTh MONYYCHHBIC 3HAHWS HAa MPAKTHKE — CTPOUTh MATEMAaTHYCCKUE
MOJICNIM JUIs 3a/lad peallbHOW JKM3HH M IPOBOJHUTH COOTBETCTBYIOIIUE
BBIYMCJICHHSI C TPUMEHEHHUEM TMOJOOHSI M TPUTOHOMETPUYCCKUX (PYHKIIHIA
(MoNB3ysiCh, I/I€ HEOOXOIUMO, KAIBKYIISITOPOM)




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kox  IlpoBepsiemMblii 3JieMEHT CO/IepP:KAHUSA
6  T'eomerpus
HauanbHuble moHATHs reoMmerpud. Touka, mpsiMas, OTPE3OK, Jyd. Yros. Buasl yrios.
6.1 BeprukanbHble U CMeXHblEe YIibl. buccekrpuca yria. JlomaHas, MHOIOYroJbHUK.
[TapaiienbHOCTh ¥ NEPIEHAUKYISIPHOCTD IPSIMBIX
6.2 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWMCTBAa OcCeBOW cumMMmeTpud. Ilpumepsr
CUMMETPHUU B OKPYKAIOIIEM MUPE
63 OCHOBHBIE TOCTPOEHHUSI C TMOMOIIBI IUPKYIS W JuHeWku. TpeyronbHuk. Bricora,
MeauaHa, OMCCeKTpHca, MX CBOMCTBA
6.4  PaBHOOEnpeHHBIN M PAaBHOCTOPOHHHI TPEYroJbHUKH. HepaBeHCTBO TpeyroapHUKa
6.5 CBolicTBa M TpU3HAKU paBHOOEAPEHHOro TpeyrojbHuKa. Ilpu3Haku paBeHCTBa
TPEYTOJIbHUKOB
6.6 CBolicTBa ¥ NPU3HAKK NapajUIedbHbIX OpsMbIX. CyMMa yIyioB TpeyroibHHKa. BHemHue
YIJIbl TPEYTOJIbHUKA
[TpsimoyronbHbIN TpeyronbHUK. CBONCTBO MeQuaHbl MPSMOYTOJIBHOIO TPEYrOJIbHHKA,
6.7 mpoBenéHHOM K rumnoreHyse. lIpusHaku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJIbHUKOB.
[IpsiMOyTOJIbHBIN TPEYTOJIBHUK C yriaoM B 30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
6.8 Teopema o OompmieM yriie ¥ OOJNbIICH CTOPOHE TpEyrojbHHUKA. [lepmeHauKymsp u
HaKJIOHHAs
6.9 ['eomerpuueckoe mecTto TOYeK. buccekTpuca yria ¥ CepeIuHHBIN NEPHEHIUKYISAp K
OTpE3KYy KaK FreOMETPUYECKHE MECTA TOUEK
6.10 OkpyXHOCTb M Kpyr, XopJa W JuaMeTp, HUX CBoMcTBa. B3aumHoe pacnosoxeHue
OKpY’KHOCTH U nipsimoil. KacaTenbHas u cexyias K OKpy>KHOCTH
6.11  OxpyHOCTb, BIUCAaHHAs B yroJj. BrimcanHas ¥ onycaHHas OKpYKHOCTH TPEYroJIbHUKA
8 KUIACC
Kox  IlIpoBepsiemMblii 3JieMEHT CO/AepPKAHUSA
6  T'eomerpus
6.1  YersipéxyronpHuku. IlapamienorpaMM, ero npu3HaKku U CBONCTBA
6.2  IIpsMoyroipHUK, poMO, KBaJIpaT, UX MPU3HAKU U CBOMCTBA
6.3  Tpameuus, paBHOOOKas Tpanenus, €€ cBoiicTBa U npu3Haku. [IpsmMoyroabHas Tpamnenus
6.4 Merton ynBoenust Meauansl. LleHTtpanbHas cummerpus. Teopema Paneca U TeopeMa o
MIPOMOPLUOHATIBHBIX OTPE3Kax
6.5 Cpennue TUHUM TPEYrojJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [TogoGue TpeyroaprHuKoB, Kodddurment noaoodus. [Ipu3Haku momgo0ust TpEyroabHUKOB.
[Tpumenenne nogo0us MPH PelICHUH TPAKTUYECKUX 3a/1a4
6.7  ®opMmynsl JuIsl IJIOAAN TPEYTOJIbHUKA, TapajieJorpaMMa, poMoa U Tpaneuuu
6.8  CaoiicTBa mioniaaei reometpuyeckux Guryp. OTHOIIEHHE MIoLaAel T0T00HBIX (QUTryp
6.9  Bpruncnenue miuomaaei TpeyroabHMKOB 1 MHOTOYTOJIbHUKOB Ha KJIET4aTol Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npu pemeHMH MPaKTHYECKUX
3a1a4y




6.11 CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yria HpPsSMOYTOJBHOTO TpeyronbHHKa. OCHOBHOE
' TPUTOHOMETPHUUYECKOE TOXKAECTBO. Tpuronomerpuueckue pyHkuuu yrios B 30°, 45° u 60°
6.12 BrnucanHble U LEHTPANIBHBIE YIUIBI, YTOJ MEXKIY KacaTeJIbHOW M XOpPIOH. YTJIBI MEXIY
XOpAAaMH U CEKYILUMU
6.13 BrnucaHHbIE U ONMCAHHBIE YETHIPEX YT OJIBHUKHI
6.14 B3aunmuoe pacmnonoxkenue AByX OKpyxHocTei. Kacanme okpyxHocTeir. OOmue
KacaTeJbHbIE K IBYM OKPYKHOCTSIM
9 KUIACC
Kon  IIpomepsiemblii 3j1eMeHT COAepPKaAHUSA
6  I'eomerpus
6.1 Cunyc, xocunyc, taHreHc yriaoB oT 0 no 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOK1eCTBO. POpPMyJIBI IPUBEACHHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. PemieHue
IIPAKTHUYECKHX 3aJa4 C UCIIO0JIb30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3  IIpeoOpazoBanue noaobus. [lonodue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o npousBenecHUN OTPE3KOB XOPJ1, TEOPEMbI O POH3BEACHUH OTPE3KOB CEKYILUX,
TEeopeMa O KBaJipaTe KacaTeJbHOU
BexTtop, nnmHa (Moaynb) BEKTOpa, COHANpaBJICHHbIE BEKTOPHI, MPOTHBOIIOIONKHO
6.5  HampaBJIEHHBIE BEKTOPBI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEPALIMH HAJL
BeKTOpaMHu. Pa3nojkeHne BeKTopa o JBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopaunatet BekTopa. CkansipHOoe MpOU3BEACHHUE BEKTOPOB, IPUMEHEHHE MJIs
HaXO0XICHUs JUIMH U YIIJIOB
JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. YPaBHEHUs MPSAMOM M OKPY)KHOCTH B
6.7 | KoOpauHATaxX, IEPECEYCHUE OKPYXKHOCTEH H MNpAMBIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHHUE
6.8  IIpaBuibHBIE MHOTOYTOJIbHUKHU
6.9 Jnvna OKPYKHOCTH. I'panycnas u paamaHHas Mepa yria, BBIYMCIEHUE JIMH JyT
OKPYKHOCTEMN
6.10 IInomanp Kpyra, CEKTOpa, CErMEHTA
6.11 JIBIOKEHUsT  MJIOCKOCTM M BHYTPEHHME CHUMMETpUdn  ¢uryp  (dIeMeHTapHble
' npencranienust). [lapamiensHblii nepenoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon

TpedoBaHUs

HpOBepﬂeMble TpeﬁoBaHI/Iﬂ K IIPEAMETHBLIM pe3yjabTaTaM 0CBOCHHUSA

MPOBEPSAEMOro0 OCHOBHOI 00pa30BaTeJbHOM MPOrPaMMbI OCHOBHOI'0 00111€er0 00pa3oBaHus

Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHITUSIMHU: MHOXECTBO, IIOJIMHOXKECTBO, OIE€palli HaJ
MHO>KECTBaMU; YMEHHUE ONEPUPOBAThH MOHATHAMU: Tpad, CBIA3HBINA rpad, nepeso,
UK, TPUMEHSTh X TPU PEIICHUH 33]a4; yMEHUE UCIOIb30BaTh rpaduyeckoe
MIPEICTABICHUE MHOXECTB JIJIs1 ONMCAHMS PEabHBIX MPOLECCOB U SBJICHUN, TIPU
pELICHUHN 3aJ1a4 U3 IPYTUX YIeOHBIX IPEIMETOB

YMeHue onepupoBaTh TOHATUSIMHU: OINPEIEICHHE, AaKCUOMa, TeOopeMa,
JI0KA3aTeJIbCTBO; YMEHUE pPACIO3HABaTh UCTUHHBIE M JIO)KHBIE BBICKA3bIBAHMUS,
MIPUBOJIUTh MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSA W OTPHUIIAHUS
BBICKA3bIBAaHU N

YMeHue onepupoBaTh MOHATHSIMH: HaTypalbHOE UYUCIO, MPOCTOE U COCTAaBHOE
YUCII0, ACTMMOCTh HATYypaJIbHBIX YMCEIN, MPU3HAKH JEIUMOCTH, LIeJI0€ YHCIIO,
MOJlyJIb 4Kcia, OOBIKHOBEHHAsI ApOoOb U JeCSATHYHAs ApoOb, CTaHIAPTHBIM BUI
YuCaa, PAUOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIO, apudmMeTnuecKuit
KBaJIpaTHbI KOPEHb; YMEHHUE BBIIOJHAThH JIEUCTBUS C YHUCIAMHU, CPaBHUBATh U
yIOpSI0YMBATh YHUCIA, NPEACTABIATh YHUCIA HAa KOOPAWHATHOM NPSAMOI,
OKpPYIJIATh YMCIIA; YMEHUE JeJIaTh IPUKUJIKY U OLEHKY pe3yJbTaTa BIYUCICHUI

YMeHue omnepupoBaTh IOHSTHUSAMM: CTENEHb C ILEJIBIM  [OKa3aTeleM,
apuMeTHuecKuil KBaJpaTHBIH KOPEHb, MHOTOYJIEH, ainredpanyeckas Ipoob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOW CTENEHM OOJbllE €IWHULIBI,
YMEHHE BBIMOIHATH Pacu€Thl MO GopMmyiiaMm, Mpeodpa3oBaHUs HENbIX, TPOOHO-
palMOHATBHBIX BHIPAXKCHUH U BBIPAKEHUM C KOPHIMH, Pa3I0KEHUE MHOTOYJICHA
HA MHOKUTEJH, B TOM YHCIIE C UCIIOJIb30BaHUEeM (POpPMYIT pa3HOCTH KBaJIpaTOB U
KBaJpaTa CyMMBbI i pa3HOCTH

YMeHue oneprupoBaTh MOHATHUAMM: YHMCIOBOE PABEHCTBO, YPaBHEHHE C OJHOMU
MIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOW; YMEHHE
peliaTh JIMHEHHBIE ¥ KBaJIpaTHbIE ypaBHEHUS, JPOOHO-pallMOHaIbHbIE YPAaBHEHUS
C OJHOM IIEPEMEHHOM, CUCTEMBI [BYX JIMHEWHBIX YPaBHEHUW, JIMHCHHBIC
HEPAaBEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U APOOHO-pallMOHANIbHbIE HEPAaBEHCTBA
C OIHOY IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUH 3aJa4 U3 IPYTrUX IPEeIMETOB U
IIPAaKTHUYECKUX 3a/ad; YyMEHUE MCIOJIb30BaTh KOOPAMHATHYIO IIPSMYIO H
KOOPJIMHATHYIO TUIOCKOCTh JUI U300pakeHUs pellieHU ypaBHEHUH, HEPaBEHCTB
U CUCTEM

YMeHue onepupoBaTh NOHATUIMU: QYHKIHS, TpapuK QyHKINU, HYIH QYyHKIUH,
NPOMEXYTKM  3HAKOIMOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHus, YyObIBaHMS,
HauOoNblllee W HauMEHbllee 3HAa4eHHUs (DPYHKIMM; YMEHHE OIepHUpOBaTH
HOHATUSAMHU: NpsiMast TPONOPLMOHATILHOCTD, JTUHEHHas (PYHKIMS, KBaApaTUYHas
¢byHKIMsA, oOpaTHas MPOMOPIMOHATBHOCTh, Napabojia, Tunepoona; yMmeHue
CTpOUTH Tpaduku DYHKIMI, UCTIOTB30BATh TPAPUKH TSI ONIPEACIICHUS] CBOWCTB
IPOIIECCOB U 3aBUCUMOCTEH, [T PELICHHUs 33/1a4 U3 APYTUX YIeOHBIX TPEIMETOB
U peajbHOW KHU3HU; YMEHHE BBIpaXaTh (OpMylamMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

YMeHue onepupoBaTh MOHATUSMH: IOCIIEAOBATENbHOCTh, apu(pMeTHdecKas U
reoMeTpHuYecKast MIPOTPECCUU; yMeHue HCII0JIb30BaTh CBOICTBa
1ocjae10BaTeNbHOCTEH, (POPMYJIIBI CYMMBI M OOIIETo YieHa MPH PEelIeHNH 3a/ad,
B TOM YHCJI€ 33]1a4 U3 IPYTUX Y4eOHBIX MPEAMETOB U pealbHON KU3HU




YMeHue pemaTh 3a7ja9u Pa3HbIX TUTIOB (B TOM YHCIIe Ha TIPOIICHTHI, TOJIH 1 YaCTH,
JBIDKEHUE, paboTy, IEHY TOBApOB M CTOMMOCTh MOKYTIOK M YCIIYT, HAJIOTH, 3a/1a41
U3 00JacTH yIpaBieHUS JUYHBIMH M CEMEHHBIMH (UHAHCAMH), YMEHUE
COCTAaBJIATb BBIPAKCHUA, YPAaBHCHHA, HCPABCHCTBA MW CHUCTCMbI IO YCJIOBHUIO
3aJ]auu, MCCJICIOBATh IMOJIyYeHHOE PEUICHWE W OIICHWBATh NPaBIOIOI00HOCTh
MOJIYYCHHBIX PC3YJIbTATOB

YMeHue omnepupoBaTh MOHATHAMHU: (UTYypa, TOYKA, OTPE3OK, MpsiMas, Iy,
JIOMaHas, yroj, MHOTOYTOJIbHUK, TPEYrOJbHUK, DPABHOOCAPEHHBIH U
PaBHOCTOPOHHHUI TPEYrOJIbHUKHU, IPSAMOYIOJbHBIA TPEYroJbHUK, MEINaHa,
OucceKkTpruca M BbICOTAa TPEYrOJbHUKA, UYETBIPEXYTOJIBHUK, Mapajliesiorpamm,
pOMO, MPSIMOYTOJBHUK, KBaJpaT, Tpameuus; OKpPy>KHOCTb, KPYT, KacaTelbHas;
3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (PUTypaMu; YMEHHE peliaTh 3ajJayd, B TOM
quciie U3 IOBCEIHEBHOM JKM3HU, HA HAXOXKICHHE I'€OMETPUUECKHUX BEIMYHUH C
IPUMEHEHHUEM U3YYEHHBIX CBOMCTB QUryp U (aKkToB
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YMeHue onepupoBaTh MOHATUSAMU: PABEHCTBO (PUTYD, PABEHCTBO TPEYTOJIHHUKOB;
[IapaJUIEJIbHOCTh M INEPHEHIUKYISPHOCTh NPSAMBIX, YrOoJd MEXAY HNPsSMBIMH,
NEepIEHANKYISAp, HAKIOHHAs, NpOeKIus, mnogooue duryp, mn0g00HBIE
TPEYrOJIbHUKH, CUMMETPUS OTHOCUTEIIBHO TOYKM M IpPSAMON; yMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHIO W mopobue (uryp, mapamuienbHOCTh H
NEPIEHIUKYJIIPHOCTD IIPSIMBIX B OKPY’KAIOIEM MUDPE
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YMeHue onepupoBaTh MOHATHUSAMU: JUIMHA, PACCTOSHUE, yroil (BelIWYMHA yria,
CHHYC M KOCHHYC yTJla TPEYroJIbHHKA), TUIOAb; YMEHUE OIEHUBATH pPa3Mephbl
IPEIMETOB U OOBEKTOB B OKPYXKAIOLIEM MHPE; YMEHHE MPUMEHSITh (POPMYIIBI
NnepuMEeTpa U IJIoIMaau MHOI'OYI'OJbHUKOB, JJIWHBI OKPYXHOCTHU W IUIOIIAAW
Kpyra, oObeMa MpsSMOYroJbHOTO MapalleNienuiea; yMEHHE MPUMEHSTh
MPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpuroHomMeTpruYeCKUE COOTHOIICHUS JIJIsl BHIYUCIICHHUS JUINH,
pacCTOSIHUH, TIIOMIAACH

YMeHnue nzo0paxarh IIIOCKUE QUIypbl M UX KOMOMHAIIUM, TPOCTPAHCTBEHHbIE
GuUrypel OT pyKH, C HOMOIIBIO UYEPTEKHBIX HHCTPYMEHTOB U 3JEKTPOHHBIX
CPEJCTB IO TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCaHHIO

YMeHHe onepupoBaTh IOHATHUAMM: NPSIMOYIOJIbHAs CHUCTEMa KOOPAMHAT;
KOOPJMHATHI TOUYKH, BEKTOP, CYMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO,
CKAJIIPHOE IPOU3BEICHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh BEKTOPHl H
KOOPJAMHATHI I NPEACTABICHUS JAaHHBIX U pELICHUA 3a1ad, B TOM YHCIIE U3
JPYTUX y4eOHBIX MTPEIMETOB U peaIbHOM JKU3HU

YMeHue omepupoBaTh MOHATHUSMHU: CTOJOWKOBBIE M KPYrOBBIE JHArpaMMBI,
TabuLpl, cpeaHee apudmMernyeckoe, MeauaHa, HauOoJbllee U HauMEHbIIee
3HAuUEHUsl, pa3Max YUCIOBOTO Habopa; yMEHHe U3BJIeKaTh, MHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh  MHGOPMAIINIO, TMPEACTaBICHHYI0 B TaOmuIax W Ha
JuarpaMmax, OTpa)karol[yro CBOMCTBA U XapaKTEPUCTUKHU PEaIbHBIX POLECCOB U
SIBJICHH; YMEHHE PACIIO3HABaTh N3MEHUMBHIC BETUIMHBI B OKPY)KAIOIIIEM MUPE

YMeHue onepupoBath MOHATUAMU: CIyYalHbBIN OMBIT (CIIy4YaiHbIN SKCIIEPUMEHT),
3JIEMEHTApHOE COOBITHE (JIE€MEHTAPHBIN UCXOM) CIYyYailiHOTO OIbITa, CIIy4aifHOe
coObITHE, BEPOSITHOCTh COOBITHS; YMEHHME HAXOIUTh BEPOSITHOCTH CIy4alHBIX
COOBITHII B OMBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTApPHBIMU COOBITUAMU; YMEHUE
pemaTth 3aJadd METOJOM OPraHU30BAaHHOTO Iiepedopa M € MCIOJIb30BaHHEM
IpaBUja YMHOXKEHHUS; YMEHHE OIICHHBATh BEPOSITHOCTU PEaTbHBIX COOBITHH U
ABJIICHUM, NOHHMATh pOJb NPAKTUYECKH JIOCTOBEPHBIX M MAaJOBEPOSATHBIX
COOBITUII B OKpYXalOLIEM MHpPE U B JKU3HHM; 3HAKOMCTBO C TOHITHEM
HE3aBHCHUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJIBILIKX YHCEN U €r0 POJbIo B
MAaCCOBBIX SIBJICHUAX




YMeHne BBIOWpATh TOIXOMAIIMNA HM3YYEHHBIH METOJ JUIsl PEIICHHs 3aJadH,
MPUBOAUTH MPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB MAaTEMATHKHM B HMCKYCCTBE, OINMUCHIBATH
OT/ICNIbHBIC  BBIJIAIOIIMECS PEe3yibTaThl, IOJYYCHHbIE B XOJI€ Pa3BUTHUSA
MaTeMaTUKU KaK HayKd, IPUBOJUTH MIPUMEPbl MAaTEMATHYECKUX OTKPBITUN U HX
aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMBIX HA OI'2 110

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 Ywucna v BelUUCIEHUS
1.1 Harypanbnsie u nienbie yncia. [I[pu3Haku 1eTMMOCTH HEIbIX YUCeT
1.2 OOBIKHOBEHHBIE U IECATUUHBIE IPOOH, MPOLIEHTHI, 0ECKOHEUHBIE EPHUOIUUECKHUE JPOOH
1.3 PaumonanbHble uncia. ApupMeTHuecKre ornepaliu ¢ pairoHaTbHBIMU YUCIaAMH
1.4 JleiicTBUTEIbHBIC Yncaa. ApuGMETHICCKHE OTIEPAIMH C ICHCTBUTEIBHBIMHA YUCIaAMHU
15 HpI/I6JII/I>KéHUHbIe BBIUMCJICHUSI, MpaBUjIa OKPYIJCHHs, MPUKHUIKA M OLEHKAa pe3yibTara
BBIYHMCIICHU
2 | AnreOGpanueckue BhIPaKEHUS
2.1 bBykBeHHBIE BbIpaKeHHsI (BBIPAXKEHUS C IEPEMEHHBIMHU )
2.2 Crenenb ¢ nenbIM nokasareneM. CTeneHs ¢ palnoHalbHbIM NIOKa3zaresieM. CBOKMCTBA CTENEHU
2.3  MHoOrouieHsl
2.4  AnrebGpandeckast ApoOb
25 ApI/I(bMeTI/IIIfCKI/Iﬁ KOpEHb HaTypajbHOU cTeneHu. J{eicTBus ¢ apudMeTuuecCKuMU KOPHIMU
HaTypaJbHOW CTENEHU
3 YpaBHEHHs U HEpPABEHCTBA
3.1 Iensle u npoOHO-palioHaNbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2  lensle u npoOHO-panrioHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 | Pemnienne TeKCTOBEIX 3a7a4
4 YucnoBsle MOCIEI0BATENbHOCTH
4.1 | IlocnemoBaTenbLHOCTH, CIIOCOOBI 3aIaHUs TTOCIIEA0BATEILHOCTEN
4.2  Apucdmernyeckas u reomerpuueckas rnporpeccuu. @opmysa cI0KHbIX TPOLEHTOB
5  ®yHKIUU
OyHkuMs, crnocodbl 3anaHus ¢QyHkuuu. ['paduk ¢yHkuuu. OO6nacTe onpeneneHus u
5|  MHOXECTBO 3HaueHuil ¢yHkiuu. Hymn ¢yakmun. TIpomMexxyTkn 3HAKOMOCTOSIHCTBA.
" IlpomexyTKH MOHOTOHHOCTH (PyHKIMU. MakcuMyMbl 1 MUHUMYMBI GyHKIMK. Hanbombiee
Y HauMEeHbIllee 3HaueHne (PYHKIMN HA TPOMEKYTKE
6  KoopauHaThl Ha NPSIMOM U TIOCKOCTH
6.1 KoopnunaTtHas npsmas
6.2 | JlexapTOBbI KOOPJIMHATHI HA TNIOCKOCTH
7  T'eomerpus
7.1 T'eomerpuueckue GUTypsl U UX CBOICTBa
7.2  TpeyroapHuK
7.3  MHOrOyroJIbHUKH
7.4  OKpy>XHOCTb U KpYT
7.5 H3mepeHue reoMeTpUUECKUX BEIIMUUH
7.6 | BekTopsl Ha INIOCKOCTH




BeposiTHOCTB 1 cTaTUCTHKA

8.1 OmnwucaTenpHas CTAaTUCTHKA
8.2 BeposTHOCTB

8.3 Kombunaropuka

8.4 = MHoxecTBa

8.5 TIpadwsr
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