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INOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX PA3EJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOIINIA CBOEH 1EbI0 00€CTeUnTh M3YyYeHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, OMUPAETCA HaA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4eHUsI T€OMETPUU Ha YPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JJOKa3bIBAaTh
VUCTUHHBIE YTBEPXKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOMCTBAa OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPHKICHUSI.

Btopoil 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUU KaK MAaTEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH Hay4duThCs
OIPENETUTh F€OMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJOKOHHOIO KaOensi Wih TpeOdyeMmble pa3Mepbl Tapaxa sl aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B W3YUYEHUU T€OMETPHUH.
[Tpu pemieHnu 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIUiics y4uTCs CTPOUTH
MaTE€MaTUYeCKHE MOJEIM PEANbHBIX JKU3HEHHBIX CUTYyallMd, IPOBOJIUTH
BBIYKCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJIYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOMYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH Y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYp
U TIOHSATUH, IEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3nke H
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Meton koopauHat» u  «Teopema
[Tudaropar.

VYuebubiii Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC DPa3JICibl
conepxkanusi: «['eomerpuueckue ¢Gurypel M UX CBOWCTBa», «M3mepeHue
r€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl KOOpAMHATHI Ha  IJIOCKOCTH,
«BekTopbl», «/[BrkeHus miaockoctny, «IIpeodpazoBanus moao0usy.

Ha uzydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B Henelno), B 9
KJ1acce — 68 JacoB (2 yaca B HEJIEINIO).



COJEPXKXAHME OBYUEHUA
7 KIIACC

HavanpHble noHsTHsA reomerpun. Todka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble H CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroyibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUM B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Meninana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa M IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Bueninue yrisl TpeyroyibHUKA.

[IpsAMOyTONBHBIA ~ TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumnoreHyse. IIpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [[psIMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsbllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIIOJIOKEHUE OKPYKHOCTU W NpsiMoi. KacarenpHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBOMCTBa. YacTHbie
cllydad TapajuiesorpaMMoB (TIPSAMOYTOJIHUK, pOoMO, KBaapaT), UX NpPU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
IIpssmoyrosabHas Tparnenus.

Meron yaBoenust meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpPEMA O MPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, KodpdunueHnt mnomodus. [lpusHaku momoOUs
TpeyroJibHUKOB. [IpruMeHenune noqo0ust npu peleHny NpakTUYeCKUX 3a1ay.



CpoiicTBa miom@aael reomerpuueckux (uryp. @opMynbl A IIOLIALH
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaaAeH
oTI0OHBIX (QUryp.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permieHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMETpuuecKue (yHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTeJbHOW M XOpIOM.
VYrimel  Mexay ~XopgaMu M CeKylUIMMHU. BrnmucaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpykHocred. Kacanue

OKpy>xHOcTel. O01Me KacaTeabHble K ABYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nogodus. [logoOrue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BENCHHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpa,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpamu. Pa3nokeHne BekTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPSIMBIX. MeToa KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlnmuHa OKpyxkHOCTH. ['pamycHas wu
paauaHHasi Mepa yria, BBIYUCICHHE JJIMH Iyr OkKpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUTyp (dJIeMEeHTapHbIE
npeactaiienus). [lapannensHbiii nepenoc. [loBopor.



IHHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI
YUYEBHOTI O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUMCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp I'pakAaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKHUX 3a7ad
MaTE€MaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccHOHaIbHOM
NESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CHIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUN, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUMEM MaTEeMaTHUECKONM HayKud Kak cdepbl ueIoBeuecKOon
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MAaTeMaTU4YECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedJICKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYyroro 4eJ0oBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpenpl, IUIaHUPOBAHUS TOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUI MJII OKPYXaIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U yTEe UX pelICHHUS;

8) ajanTanusa K U3MEHSAIOIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEIEIEHHOCTU, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCJE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IIIAaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATbDI
Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Bba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM,  YyCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
Kjaccu(ukanmy, OCHOBaHUA il OOOOIIEHUS U CpaBHEHUS, KpPUTEpUU
MIPOBOJIUMOTO aHAJIN3;

e BOCHOPUHUMATH, (OPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENIbHbIE W OTpUIATENIbHbIE, €IMHUYHbIC, YacTHbIE W OO0IIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTeMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrss B (akTax, MTAHHBIX, HAOJNIOJACHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTHBOPEUMH;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEIHFHO HECIIOXKHBIC JOKA3aTeIhCTBA
MaTeMaTU4YecKux (HakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BbIOUpPATh HauOoJee MNOAXOASANMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATEIbCKMM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HMCKOMOE U JaHHOe, (OpMHpOBAThH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKYy CO0O0ii;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI W BBIBOJBI MO pe3yjbTaTaMm
NPOBEAEHHOIO HAOIIOACHUS, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKKE BBIJIBUTATh
MPENOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIMH, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALMU U HWIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, HWHOM Tpadukod u uX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H neJsiM1 O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M NMHUCBMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHHS IO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KHMBAaTh pa3Myue M CXOJCTBO IMO3ULMUH, B
KOpPEKTHOM Popme popMyaHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;
MPEICTABIIATD PE3YNbTAThHI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BEIOUPATHh (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONW U MHIUBUIyaIbHON
paboTHI NP PEIICHUN YUeOHBIX MaTeMaTHYECKUX 3a/aY;

IPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOIl paboThbl, pachpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXaTh MPOLIECC U Pe3yabTaT padOThl, 0000IIATh MHEHHUS HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TIpynmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JECUCTBUS C JPYrMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KA4€CTBO CBOEr0 BKJaJa B OOIIMU MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranuzamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, ajJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pEIIeHUs C YYETOM HMMEIOUIMXCS pPECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibTaTra
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUM 3a1a4H,
BHOCHTh KOPPEKTHBBLI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCIIOBUSIM, OOBSACHSITh MPUYUHBI JOCTHKEHUS WIM HEAOCTHXKCHUS IICJIH,
HaXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIETYIOIIHNE
IIPEAMETHBIE PE3YIIbTATHI:

PacrosnaBaTh W3ydeHHBIE TEOMETpPHUYECKHE (UTYpBI, OMpEneisaTh UuX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEepTEeXKU [0 YCIOBUKO 3adauu. M3mepsATs JMHEHHBIE U YIVIOBBIE BEJIWYHHBI.
PemaTe 3a1a4M Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyl0 ONLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOM JKU3HM, Pa3MEepOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3mepbl 3THX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTek U K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUN 3a]1ay.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOPEM.

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OnpenensiTe napamiebHOCTh IPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
c HUMU cekymas. OnpeaensaTs napayieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOUEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemiats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTH BBIYHMCICHUS M HAXOJUTh YHUCJIOBbIE MU OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX MPSAMBIX CeKylleh. Pemare mpakTtuueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagete mMNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEAEHATH
OMCCEKTPUCY yIJIa U CEPEUHHBIN MEPICHANKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTHU M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TTOJIb30BAThCSA UX CBOWCTBAMU. Y METh IIPUMEHSTh 3TU CBOMCTBA IIPHU
pellIeHuN 3a1ay.

Brnagere MmoHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ meHtp. [lombp3oBaThcs (pakTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelnbHOM K OKPYKHOCTH, II0JIB30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaTHCA MPOCTEUIIMMHU F€OMETPUUYECKUMU HEPABEHCTBAMU, IOHUMATh
UX IPAKTHYECKUN CMBICIL.

[IpoBOIMTH OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarOmIMIICS TOJYYHT CIEAYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTe MoHATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluy, PUMEHATh
X CBOMCTBA NPHU pEHICHWH reoMeTpuyeckux 3aznad. [lomp3oBaTbes Teopemon
dajieca ¥ TEOPEMON O IPOIMOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh npU3HAKK MOAO0US TPEYTOJIbHUKOB B PEILIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakTUYecKux 3aaad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHUYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Brnagete DOHATHSMHM CHUHYyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101630BaThCsl STUMH MOHSATHAMU JUJISI PELICHUS
IIPaKTUYECKUX 3a/]a4.

Bbruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIalb TPEYroJbHUKA U IUIOLIaAN
MHOTOYTOJNBHBIX  Guryp (MONB3ysiCh, TIE HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMeHsTh MOoy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnanete NOHATHSAMU BIMCAHHOTO W UEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaX MEXIy XOpJaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanets MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MTPUMEHSITh CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA ITPU PELICHUU 3a]1a4.

[IpuMeHsATh MOy4eHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJIUTH COOTBETCTBYIOINE BBIUMCICHUS
C TNpPUMEHEHHEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YSCh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TMOJIYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PA3JINYHBbIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («pemeHne



MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY ). HaxoauTh (C MOMOIIBIO KaNbKYISTOPA) AJIUHbI
U YTJIBI JUTsI HeTAOJTUIHBIX 3HAYCHUH.

[Tomp3oBaThCs hopMysiaMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXIECTBOM I HAXOXICHUS COOTHOIIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJI1 HAXOKJICHUS PA3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEIIEHUE TPEYTrOJbHUKOBY»), MPUMEHSATh HUX MpHU
PELIEHUH T€OMETPUYECKUX 3aa4.

Brnanets moHsTHSMH  npeoOpa3oBaHHMS — MOJO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX Quryp. [loap30BaThes CBOMCTBAMU MOAOOHS TPOU3BOIBHBIX
buryp, ymMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJBI y TMOAOOHBIX (GUTYP.
[IpuMeHsATh CBOWMCTBA MOAOOMA B MPAKTUYECKUX 3ajadax. YMETb IPUBOIAUTH
PUMEPBI TOJIOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOPEMAMU O IIPOU3BEACHUN OTPE3KOB XOPH, O MPOU3BEACHUN
OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeJIbHOM.

[Tonb30BaThCAd BEKTOpPAMH, MOHUMATh MX T€OMETPUYECKHN M (DU3NUYECKU
CMBICJI, TPUMEHSATh HUX B PEIICHUU TIECOMETPUUYECKHX M (U3WYECKUX 3ajad.
[IpuMeHATh CKalsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOpPJAHMHAT HA IUIOCKOCTH, MPUMEHSTH €r0 B
PEILICHUN TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnagete NMOHATUAMU TPABUIBHOIO MHOTOYTOJIBHHUKA, JJIWHBI OKPYKHOCTH,
JUIMHBIL AYTU OKPYXKHOCTH U PaAMaHHOM MEPHI yIVId, YMETh BBIYMCIATH ILIOLIAJIb
Kpyra u ero yacreu. [I[puMeHsTh norydeHHbIE YMEHHUS B PAKTUYECKUX 3aa4ax.

Haxonuth ocu (WM TEHTPBI) CUMMETPUH (PUTYp, TPUMEHSTH IBUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpUMEHATh TOTYyYEHHBIC 3HAHMS HA MPAKTUKE — CTPOUTh MATEMATHYECKHUE
MOJIEIIH ISl 337124 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUUCIICHUS
C TPUMEHEHHEM TOJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, Te
HEO0O0XO0IMMO, KATbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[Ipocreiimme reoMmerpudeckre GUrypsl u
1 Hf cBoiicTBa. M3me epHI/Ie reOMS; I/I}‘IlpeCKI/IX 14 1 bubmorexa LHOK
’ p p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyrobimku 18 ! https://m.edsoo.ru/7f415e2e
3 [TapamtensHble IpsiMBIE, CyMMa YIJI0B 18 | bubnnorexa [HOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢2e
4 OxpykHOCTb U Kpyr. ['eomeTpuueckue 14 | bubnuoreka [IOK
IIOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
I 7 4 1
> OBTOpEHHUE, 0000IeHHe 3HAHNUH https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM nupposbie
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubnuorexa [JOK
1 4 12 1
CTRIPEXYTOABHHRA https://m.edsoo.ru/7f417e18
[Imomane. Haxoxaenue momanei
2 TPEYrOJIbHUKOB U MHOTOYTOJIbHBIX (hHT 12 1 bubmmorexa [OK
peyr yr M https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
Teopema daneca u Teopema o
3 IIPONOPLUOHAIIBHBIX OTPE3KAX, OJ00HBIE 17 1 bubmmorexa [OK
poTIOpH P - 1A https://m.edsoo.ru/7f417¢18
TPEYroJIbHUKU
4 Teopema [Iudaropa n Hauana 10 | bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Briicannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 | bubnuoreka [IOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bubmuorexa [JOK
6 II 600 i 4 1
OBTOPEIHE, ODODIIEHIE SHAHMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1
! Bexropst 12 https://m.edsoo.ru/7f41al2c
2 JlexkapToBbI KOOPJAMHATHI HA TUIOCKOCTH 9 1 bubmmorexa [IOK
p pA https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubmmoreka [JOK
CUHYCOB. Pelienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. [{HA
4 of HOCTH | TUIO yz: b Kpyra 8 8 brbmmorexa [TOK
Py N Hu pyre. https://m.edsoo.ru/7f41al2c
Brruncnenue momiaaeit
bu6mmoreka IIOK
7 1
> JBHOKCHAS TII0CKOCTH https://m.edsoo.ru/7f41al2c
6 [IpeoOpa3zoBanue nonodus. Merpuueckue 10 | bubmuoreka [IOK
COOTHOILLIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 6 | bubnunorexa LIOK
3HAaHUU https://m.edsoo.ru/7f41al2c¢
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabnsie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
| [Ipocreiimue reomeTpuyecKkue | Bbu6motreka [JOK
OOBEKTHI https://m.edsoo.ru/8866b724
Bbu6mmoteka [JOK
2 MHOroyroiapHuK, JJoMaHas 1 1
https://m.edsoo.ru/8866cbba
W3mepenue TMHEHHBIX U YTIOBBIX
3 BEJINYUH, BBIUNCICHUE OTPE3KOB U 1
YIJIOB
W3mepenne MuHENHHBIX U YTIOBBIX
bu6nunorexa LIOK
4 BEJIMYMH, BBIUMCIIEHUE OTPE3KOB U 1
https://m.edso00.ru/8866c3ea
YTJIOB
N3mepenue JIMHEWHBIX U YIJIOBBIX
5 BEJIMYHH, BBIUNCIIEHUE OTPE3KOB U 1
YTJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
6 BEJIMYMH, BBIUNCIIEHUE OTPE3KOB U 1
yTJIOB
but6mmorexa [IOK
7 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
https://m.eds00.ru/8866¢5c0
but6mmorekxa [IOK
8 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
https://m.edsoo0.ru/8866c7be
9 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1




10 CMexHbIE U BEpTUKAIIbHBIC YIJIbI
11 CMexHbIe U BEPTUKAJIbHBIE YIJIbI
12 CMexHbIE U BEpTUKAJIbHBIC YIJIbI
[lepumerp u miaomangs Guryp,
13 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[TpoBepounas paboTa 1o teme
14 "[Ipocreiinne reoMeTpuyecKre
¢burypsl u ux cpoictsa. Mizmepenue
TFE€OMETPUUYECKUX BEJIMYUH"
[ToHsiTHE O paBHBIX TPEYTOJIbHUKAX
15 u nepBHquII)e HpeIIC?Z)lBJ};l;HI/Iﬂ 0 bubmorexa LIOK
https://m.edso0o.ru/8866ce80
paBHBIX (pUTypax
16 Tpu npusHaka paBeHCTBa bubmuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d34e
17 Tpu npusHaka paBeHCTBa bubnmnoreka [HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
18 PaBHOOGeipeHHbBIE U bubmmnoreka HOK
PaBHOCTOPOHHUE TPEYTOJILHUKHU https://m.edsoo.ru/8866d6fa
19 [Ipu3Haku u cBoiicTBa bubmuorexa [IOK
PpaBHOOEPEHHOTO TPEYrOJIbHUKA https://m.edso0.ru/8866d880
20 [Ipu3Haku u cBONCTBA bubmuoreka [JOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.eds00.ru/8866d880
o1 [Ipu3naku u cBoiicTBa bubmuoreka [JOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866e¢26¢
” Tpu npusHaka paBeHCTBa bu6muoteka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e01e
23 Tpu npusHaka paBeHCTBa




TPEYrOJIbHUKOB

Tpu nnpu3Haka paBeHCTBa

24
TPEYrOJIbHUKOB
Tpu npu3Haka paBeHCTBa bubmuoreka [JOK
25
TPEYrOJIbHUKOB https://m.edsoo.ru/8866e88e
26 IIpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
7 [Ipu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
)3 [IpsAMOYTONBHBIN TPEYTOJIBHUK C bubnuoreka [IOK
yriiom B 30° https://m.edsoo.ru/8866¢eb22
29 [IpsiMOyrOnbHBIN TPEYTOJIBHUK C
yriaoMm B 30°
CBoOIiCTBO MeIMaHbI
30 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, bubamorexa LOK
. . https://m.edsoo.ru/8866e9ec
IIPOBEEHHON K TUIIOTEHY3€
CBOIiCcTBO MeIMaHbI
31 MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
MIPOBEAEHHON K THIIOTEHY3€
1 ITpoBepounas paboTa o teme bubmuorexa [IOK
"TpeyronbHUKH" https://m.edsoo.ru/8866ecbc
133 [TapatenpHble NpsAMBIE, UX bubmuoreka [JOK
CBOMCTBA https://m.edsoo.ru/8866ef64
34 [Iarsrit moctynat EBkinaa
Hakpect nexamue,
35 COOTBETCTBEHHBIE U bubmuorexa [IOK

OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE MPH TTEPECEUCHUN

https://m.edso00.ru/8866f086




36

37

38

39

40

MapajuIeNbHBIX IPSIMBIX CEKYIIeH

Hakpecr nexaue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPU N1EPECEUEHUU
[apaJUIEIIbHBIX IPAMBIX CEKYIIEH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NTEPECEUECHUU
[IapaJUIEIIbHBIX IPSAMBIX CEKYIIEeH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NEPECEUEHUU
NapaJuIeIbHbIX NIPSMBIX CEKYILEH

Hakpecr nexammue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NEPECEUEHUU
MapaJuIeIbHBIX NPSMBIX CEKYILEH

HpI/I3HaK mapallICJIbHOCTH IPAMBIX

4epe3 paBEHCTBO PACCTOSHUM OT
TOYEK OJHOM IIPSIMOM 10 BTOPOU
IpsAMOI

bu6mmoreka IIOK
https://m.eds00.ru/88663b0

41

[Ipu3Hak napaeIbHOCTH MPSAMBIX

Yyepe3 paBEHCTBO PACCTOSHUM OT
TOYEK OJHOU IIPSIMOM 10 BTOPOH
IpsIMOI




bubnmoreka [IOK

42 CyMMa YTI0B TpeyrobHiica https://m.eds00.ru/3866£630
43 CymMma yriioB TpeyrojibHUKa bubmmorexa LIOK
https://m.edsoo.ru/8866f8ba
44 Buemnue yribl TpeyrojibHUKa bubmmorexa [IOK
https://m.edsoo.ru/8866faSe
45 Bueminue yriel TpeyrojabHHAKa
46 HepaBeHnctBa B reomerpuu
47 HepagsenctBa B reomerpun bubmmorexa [IOK
https://m.edso00.ru/8866e3a2
48 HepaBeHnctBa B reomerpuu
49 HepasenctBa B reomerpuu
[IpoBepounas pabota mo Teme
50 "l'lljapaJII)neanbllje psiMbIE, CyMMa bubamorexa LOK
" https://m.edso00.ru/8866febe
YIJI0B TPEYTrOJbHUKA
51 OKpYy>XHOCTb, XOPJIbI M TUAMETP, UX bubmuorexa [JOK
CBOMCTBA https://m.edsoo.ru/88670800
52 KacarenbHast K OKpy>KHOCTH brbmmorexa [TOK
https://m.edsoo.ru/88670e9a
53 OKpy>XHOCTb, BIIHCAHHAS B yTOJI
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJ
55 [Tonsatne o I'MT, npumeHenue B bu6muoreka [JOK
3a1a4ax https://m.edsoo.ru/8867013e
56 [Tonstue o 'MT, npumeHeHue B bubnunorexa LIOK
3agadax https://m.edsoo.ru/88670508
buccekrpuca u cepeIuHHBIN
57 MEPIEHIUKYIISAP KaK

reoOMCTPHUICCKUC MCCTA TOUCK




53 OKpY’>KHOCTb, ONMCAaHHAsI OKOJIO | bubnmnoreka HOK
TPEYroJbHUKA https://m.edsoo0.ru/88670a62
59 OKpy>XHOCTb, OIIUCAHHAsL OKOJIO |
TpPEyroJIbHUKA
60 OKpy>XHOCTb, BIMCAaHHAs B | bubnmnoreka HOK
TPEYrOJIbHUK https://m.edsoo.ru/8867103e
61 OKpy>XHOCTb, BIIMICAaHHAas! B |
TPEYTOJIbHUK
&2 [Ipocreiimue 3anaun Ha | bubmmoreka [JOK
IIOCTPOECHHUE https://m.edso0.ru/88671188
63 [Ipocreiimne 3axaun Ha | bubnuorexa [IOK
IIOCTPOEHUE https://m.edsoo.ru/886712d2
[IpoBepounas pabota mo Teme
64 "OKpyKHOCTb U K 1 bubmmorexa [TOK
Py pyT- " https://m.eds00.ru/88671462
['eomeTprueckue nocTpoeHus
[ToBTOpEeHmNe U 06001IeHNE 3HAHUI
65 OCHOBI—II)BIX MOHATUI II-/]IIMCTO OB 1 bubmorexa HOK
A https://m.edso00.ru/886715b6
Kypca 7 Kiacca
bu6mmoreka IIOK
14 1
06 TOroBAs KOHTPOIbHA paboTa https://m.edsoo.ru/886716ec
[ToBTOpEeHME U 006001IeHNE 3HAHUI
67 OCHOBHBIX IOHATHUI U METOI0B 1
Kypca 7 Kiacca
[ToBTOpenue u 0600IIeHNE 3HAHMI
68 OCHOBHBIX TOHSATHI U METOJ0B 1 bubmorexa [IOK
A https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOI'PAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
| [Tapannenorpamm, ero npu3Haku u | Bbu6moteka [JOK
CBOICTBA https://m.edsoo.ru/88671af2
) ITapannenorpamm, €ero Npu3HaKku u | bubanorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero npu3Haku U | bubmmoreka [JOK
CBOICTBa https://m.edsoo.ru/88671ca0
bubnunoreka LIOK
4 T 1
patiettit https:/m.eds00.ru/88672358
5 PaBHOOOKas U IpsIMOYTOJIbHAS | bubnmnoreka HOK
Tparnennu https://m.edsoo.ru/8867252¢
6 PaBHOOOKas U IpsIMOYTOJIbHAS | bubmuoreka [IOK
Tpanenun https://m.edso0o.ru/88672858
YacTHble cydad napauieaorpaMMoB
7 (mpsimo onﬁmc (I))M6 KBa, 1:)aT) ux 1 bubmmorexa [TOK
PAMOYE L P ’ Apat), https://m.edsoo.ru/8867 1dea
MPU3HAKU U CBOMCTBA
YacTtHble ciayyau napauienorpaMMoB
8 (IpSAMOYTONBHUK, POMO, KBaJIpaT), UX 1 brbmorexa [OK
PAMOYT X, POMD, KBalpat), https://m.eds0o.ru/8867 120
MIPU3HAKU U CBOMCTBA
YacTtHble cayyau napauienorpaMMoB
9 (IpsAMOYTOJILHUK, POMO, KBa/IpaT), UX 1 Bubmmorexa [IOK
PAMOYT X, POMO, KBaZIpat), hitps://m.eds00.ru/8867209¢
MPU3HAKU U CBOMCTBA
10 Meton yaABOEHUS] MEAUAHbI 1 but6mmoreka [IOK




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

bub6nmoreka [IOK
11 [lenTpanbHas cuMMeTpus
https://m.edsoo.ru/88672b14
12 [TpoBepounas paboTa 1o teme bubnuoreka [JOK
"YeTbIpEXyroJpHUKN" https://m.edsoo.ru/88672c9a
13 CBoiicTBa miomaaeu bubmuoreka [JOK
reOMETPUUYECKUX PUTYD https://m.edsoo.ru/886745fe
14 Dopmyssl AJis 101 Bbu6motreka [JOK
TpeyrojbHUKa, apajuiesiorpaMma https://m.eds00.ru/88674860
15 @opMyIIbl IS IUIOLIAN bubnuoreka [IOK
TPEyroJbHUKA, NapajuieorpaMma https://m.edsoo.ru/88674a22
16 Dopmyisl A1 Ionaan Bbu6moteka [JOK
TpPEyroJbHUKA, [TapajuieorpaMma https://m.edsoo.ru/88674a22
17 @opMyIbl IS IUIOLIAH bubnmnoreka [HOK
TpPEYrojbHUKA, apajuieorpaMma https://m.eds00.ru/88675288
18 dopmyIbl A1 10N bubmuoreka [IOK
TpPEYroJbHUKA, apajuieorpaMma https://m.eds00.ru/8867542c
19 Brruucnenue miomauei cioxHbIX bu6mmoreka IIOK
¢buryp https://m.edsoo.ru/88674e78
20 [Tnomanu ¢uryp Ha KiIeT4aroit bu6muoreka [JOK
Oymare https://m.edsoo.ru/8867473¢
21 3amaun ¢ MPaKTUYECKUM bubnmnoreka [JOK
CoZEepKaHUEM https://m.edsoo.ru/88675684
2 3ajaud ¢ TpaKTUYECKUM bubnuotexa [JOK
colepKaHuEM https://m.edsoo.ru/88675558
7 Pemienne 3aga4 ¢ moMoIip0 MeToaa bubnuoteka [JOK
BCIIOMOTAaTEILHON ILIOMIAIU https://m.edsoo.ru/88674f90
24 [TpoBepounas paboTa 1o teme bu6muotexa [JOK




"ITnomans"

https://m.edsoo.ru/8867579¢

25 IIponopuuoHAIIEHBIE OTPE3KH bubmorexa OK
potiopHt p https://m.eds00.ru/88673794
26 IIponopuyoHAIIEHEIE OTPE3KH bubmorexa OK
potiopHt p https://m.eds00.ru/88673794
bu6nmoreka [IOK
2 I1
7 OROOHKIE TPEYTONEHHKH https://m.edso0o.ru/88673a78
28 [Tnomaau nogo6HbIX GUryp
29 [Tnomaau mogoOHBIX Guryp
30 Tpu npuszHaka mogoous bubnnorexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae
31 Tpu npuszHaka mogoous bubmmoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/88673d52
1 Tpu npusHaka nonoOus bubmmnoreka HOK
TPEYrOJIbHUKOB https://m.edso00.ru/8867400e
3 Tpu npusnaka nogobus
TPEYTOJIHHUKOB
34 Teopema Daneca u Teopema o bubnmnoreka [HOK
MIPONIOPLIUMOHAIBHBIX OTPE3KaxX https://m.edsoo.ru/8867337a
35 Cpenusisa TUHUS TPEYTOJIbLHUKA bubmorexa [IOK
pea peyr https://m.edsoo.ru/88672e0c
36 Cpenusisg TUHUS TPEYTrOJIbLHUKA bubmorexa [IOK
pel peyr https://m.edsoo.ru/88672f38
37 Tpanenus, e€ cpeaHss INHUS bubmmorexa [IOK
patieri, ped https://m.edsoo.ru/88672358
38 Tpamnenus, €€ cpequsis TUHAL bubmmorexa [IOK
paticiu, pel https://m.eds00.ru/88673064
39 LenTtp Macc B TpeyrojbHUKE bubnmoreka [JOK




https://m.edsoo.ru/886738fc

[Ipumenenue mogooust NP perieHUH

40
IIPaKTUYECKUX 3aja4
41 [IpoBepounas pabora o reme bubnmoreka [JOK
"[TonoOHBIE TPEYTOILHUKH" https://m.edsoo.ru/8867445a
42 Teopema [Tudaropa u eé bubmmoreka [JOK
IIPUMEHEHNE https://m.eds00.ru/88675918
43 Teopema ITudaropa u eé bubnnorexa [JOK
IIPUMEHEHNE https://m.edsoo.ru/88675918
44 Teopema [Tudaropa u eé bubmmoreka [JOK
NPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u eé
MIPUMEHEHHE
46 Teopema IIudaropa u eé
MIPUMEHEHHE
Omnpenenenne TPUrOHOMETPUUECKUX
KI[M{A OCTPOTO yriia
47 Py POTO YT a bu6mmoreka IIOK
TPAMOYTOJILHOTO TPEYTOILHIKA, https://m.edso00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOILIEHUS
B IIPSIMOYTOJIbHOM TPEYT OJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnuotexa [JOK
TOXKIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
51 KonrponsHas pabora no Teme bubnuorexa LIOK

"Teopema IIudaropa n Hauana

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




TPUTOHOMETPUH"

57 BrnincanHble U IEHTpaJIbHBIE YTJIbI, Bu6mumoteka [JOK
YIoJl MeX1y KacaTeJIbHOU U XOPA0U https://m.edsoo.ru/8a1415b2
53 Bnucannbie ¥ IEHTpaJIbHBIE YTJIbI, bubnmnoreka HOK
YIoJI MEXKY KacaTeJIbHOW U XOPAOU https://m.edsoo.ru/8a141940
54 Bnucannsie v LIeHTpaIbHBIE YTJIbI, bubnuorexa [JOK
yroJl MEeX]1y KacaTeJIbHON U XOpAoH https://m.edsoo.ru/8al41b34
55 VYTIibl MEXAY XOp/IaMU U CEKYLLIUMU
56 YTIiael MEXAY XOPAAMU U CEKYILIUMU
Brrcanuble U OIIMCaHHbBIC
57 YETBIPEXYTOJIbHUKH, UX IMPU3HAKHU U bubmorexa HOK
RPOXYT > X TP https://m.edsoo.ru/8a140f86
CBOMCTBA
BrrcanHble U ONTHCaHHbBIE
58 YeTBIPEXYTOJLHUKY, UX IPU3HAKU U bubnmorexa OK
PIpexyr > X TP hitps:/m.edsoo.ru/8al416d4
CBOMCTBa
BrrcanHble U ONTHCaHHbBIE
59 YeTBIPEXYTOJILHUKY, UX IPU3HAKU U bubmorexa LHOK
. pexyr ’ p https://m.edsoo.ru/8al416d4
CBOICTBa
[IpumeHeHne CBOMCTB BIUCAHHBIX U
60 OIMHMCAHHBIX YETHIPEXYTOILHUKOB TIPH
pEIIeHNU TEOMETPUIECKUX 3a1a9
[IpuMmeHeHne CBOMCTB BIUCAHHBIX U
61 OIMHMCAHHBIX YEeTHIPEXYTOILHUKOB TIPH
pElIeHNU TEOMETPUYECKUX 3aa
& B3anMHoe pacmnonokeHue 1Byx bub6mmorexa [IOK
OKPY>KHOCTEH, 00III1e KacaTeabHbIe https://m.edsoo.ru/8al1410a8
. but6mmoreka [IOK
63 Kacanue okpyxHocTe# 1

https://m.edsoo.ru/8al410a8




[IpoBepounas padora o reme "Y1l

64 B OK HOCTHU. Brincanubie u 1 Bubmiorexa IIOK
pyx ' \ https://m.edsoo.ru/8al141c88
OMHMCAHHBIC YETHIPEXYrOJIbHUKU
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
65 METOIOB KypCOB 7 U 8 Ki1accoB 1 Bubmiorexa IIOK
A P . ’ https://m.edsoo.ru/8al41ddc
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
66 METOIOB KypCOB 7 U & Ki1accoB 1 Bubmuorexa IOK
A P . ’ https://m.edsoo.ru/8al4lefe
000011eHNE 3HAHUNA
bubnunoreka LIOK
67 J4! 3] 1
TOroBad KOHTpOJIRHA pabota https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
68 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmuorexa IOK
#10B KYP . ’ https://m.edsoo.ru/8a1420ac
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue bp
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
Omnpenenenyre BEKTOPOB.
1 DU3NYECKUI U TEOMETPUUECKHI 1 bubmorexa LHOK
P https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
) CroxeHue ¥ BRIUUTAHUE BEKTOPOB, | bubnnoreka [JOK
YMHOXXEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8al44a8c
3 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, | bubnuorexa [JOK
YMHOKEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
4 CroxeHue ¥ BRIUUTAHUE BEKTOPOB, |
YMHO>KE€HHE BEKTOPa Ha YHCIIO
5 Pa3znoxxeHnne BekTopa 1o 1ByM |
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
6 Koopaunatsl BekTopa 1
pA P https://m.edsoo.ru/8al44fbe
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,
7 ero 1 EIMCHCII;I/IC JUTSt HaXO)KI[eHI/Ile 1 bubmmorexa [JOK
p https://m.edsoo.ru/8al14539c¢
JUTFH U YTJIOB
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,
8 €ro 1 EIMCHCII;I/IC JUTSt HaXO)KI[eHI/Ile 1 bubmmorexa [OK
p https://m.edsoo.ru/8a14550e
JUTMH 1 YTJIOB
Pemenue 3aga4 ¢ moOMOIIBIO bu6mmorexa [IOK
9 1
BEKTOPOB https://m.edsoo.ru/8al44c3a
10 Penrenue 3amad ¢ mOMOIIBIO 1 bu6mmoreka [IOK




BEKTOPOB

[IpuMeHeHre BEKTOPOB ISl PELLIECHUS

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

11
3aa4 GU3UKU
12 [IpoBepounas pabora o reme bubnumoreka [IOK
"Bekrops!" https://m.edsoo.ru/8a145b08
13 JlexapToBBI KOOpAMHATHI TOUYEK Ha
IJIOCKOCTH
. bubnuorexa [JOK
14 Y paHeHue npsmoii https://m.edsoo.ru/8al45c48
15 VYpaBHeHue npsMon
16 YpaBHEHHE OKPYKHOCTU bubmmorexa LOK
https://m.edsoo.ru/8al14635a
17 Koopannatel TOuek nepecevyeHus bu6mmoreka [IOK
OKPY’KHOCTH U IIPSIMOM https://m.edsoo.ru/8a146620
Meroa koopAUHAT NpU PELICHUN
18 F€OMETPUYECKUX 3a/1a4,
MPaKTUYECKHUX 3a/1a4
Meroa koopAUHAT OpU PELIEHUN
19 F€OMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
Meroa KoOpAUHAT NPH PELICHUH
20 reOMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
[TpoBepounas pabota o Teme
21 " JlekapTOBBI KOOPANHATHI HA bubmmorexa [OK
" https://m.edsoo.ru/8al46e0e
MIJIOCKOCTH
” Ornpenenenne TPUroHOMETPUIECKUX bubnmoreka [JOK

dbynaknumii yriaos ot 0° mo 180°

https://m.edsoo.ru/8al424bc




23

DopMmyIIbl IPUBEACHUS

bubmuorexa [JOK

24 Teopema kocuitycos https://m.edsoo.ru/8a14336¢
25 Teopema KOCMHYCOB
bubmumoreka [IOK
26 Teopema kocutycos https://m.edsogru/8a142d56
27 Teopema cuHycOB bubmmorexa LOK
https://m.edsoo.ru/8al42e8a
28 Teopema cuHycoOB
29 TeopeMa cuHycoB
30 Haxoxaenue JIuH CTOPOH U bu6mmoreka [IOK
BEJIMYUH YITIOB TPEYTOJIBbHUKOB https://m.edsoo.ru/8a1430b0
31 Pemenue TpeyroabHUKOB bubmmorexa [OK
https://m.edsoo.ru/8al42ac0
32 Pemenue TpeyroabHuKoB bubnuorexa LIOK
https://m.edsoo.ru/8al42ac0
33 Pemenue TpeyroabHuKoOB bubnrorexa LIOK
https://m.edsoo.ru/8al42ac(
34 Pemenue TpeyroabHUKOB bubmmorexa LOK
https://m.edsoo.ru/8al142ac0
35 [IpakTrueckoe NpUMEHEHHE TEOPEM bubnmoreka [JOK
CUHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
36 IIpakTHueckoe MPUMEHEHNE TEOPEM
CHUHYCOB ¥ KOCUHYCOB
17 [TpoBepounas pabota o reme bubnuoreka [IOK
"Pemenne TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
38 [IpaBUiIbHBIE MHOTOYTOJIBHUKY, bubnuoreka [IOK

BBIYUCICHUC UX 3JICMCHTOB

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




bu6mmoreka [IOK

39 Hueno m. Jlmiria okpysocTH https://m.edsoo.ru/8a1472¢8
bubmumoreka [IOK
40 Hueno m. Jlmira okpysiocTH https://m.edsogru/83147140
41 JnvHa 1yru OKpy>KHOCTH
bubnnoreka [HOK
42 Panuanas mepa yria https://m.edsogru/8a147140
43 [Tmomane kpyra, ceKkTopa, CerMeHTa bubmorexa HOK
https://m.edsoo.ru/8a147426
44 Ilnomane kpyra, cekTopa, CerMeHTa bubmorexa [JOK
https://m.edsoo.ru/8a147750
45 [Tmomane kpyra, cekTopa, CerMeHTa bubmorera [JOK
https://m.edsoo.ru/8a147750
46 IToHsATHE O IBUKEHUU IIOCKOCTH bubmorexa HOK
https://m.edsoo.ru/8a147c82
47 [TapajienapHbIi IEPEHOC, TIOBOPOT bubmmorexa [OK
https://m.edsoo.ru/8al47f16
48 [TapayienapHbIi IEPEHOC, TIOBOPOT bubmmorexa [TOK
https://m.edsoo.ru/8al47f16
49 [TapamienbHbIN IEPEHOC, TOBOPOT
50 [TapannenbHBIN TEPpEHOC, TOBOPOT
51 [Ipumenenne qBUKEHUN TPU bubmuoreka [IOK
pelIeHnu 3a1a4 https://m.edsoo.ru/8a1480e2
[IpoBepounas pabora mo remam
52 "ITpaBHIIbHBIE MHOTOYTOJIBHUKH.
OkpyxHOCTb. [Br>keHus miockoctu"
53 [TonsTHe 0 MpeobpazoBaHUU MOJOOUS bubmorexa HOK

https://m.edsoo.ru/8al143ab0




CoOTBETCTBEHHEIC YJIEMECHTHI

bu6mmoreka [IOK

>4 noJ00HBIX (Uryp https://m.edsoo.ru/8al43de4

55 COOTBETCTBEHHBIE 3JIEMEHTHI
MoA00HBIX (puryp
Teopema 0 IpoOU3BEIEHUU OTPE3KOB

56 X0pZ, TeopeMa O IIPOU3BENECHUN bubmumoreka [IOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTeabHOM
Teopema 0 mpoU3BEAECHUN OTPEZKOB

57 XOpJ1, TEOpEMA O TPOU3BEACHUU bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 mpoU3BEAECHUN OTPEZKOB

53 X0p7, TeopeMa O IPOU3BEIECHUN bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOpPEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU

59 [TpuMeHeHnEe TEOPEM B pELLIEHUH bubnuoreka [IOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
IIpuMeHeHre TeopeM B pelIeHUU bubnnoreka [JOK

60
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8al443fc

61 [IprMeHeHre TeopeM B pelIeHUH bubmuoreka [IOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
[IpoBepounas paboTa 1o Teme

& "IIpeobpa3oBanue mog0ous. bubmuoreka [IOK
MeTtpuyeckre COOTHOLIEHHUS B https://m.edsoo.ru/8al1447a8
OKpYXHOCTH"

63 [ToBTOpenue, 06001ICHNE, bubmuorexa [JOK

cucremaTusauus 3Hanuil. Mzmepenue

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




64

65

66

F€OMETPUUYECKUX BEIUYUH.
TpeyronpHuKH

[ToBTOpEHME, 0600IIECHUE,
CHUCTEMAaTU3aIUsl 3HAHHH.
[TapamienbHbIe U IEPIICHIUKYIIIPHBIC
psIMbIE

[ToBTOpenue, 06001ICHNE,
cUCTEMAaTU3aIUs 3HAHWN.
OKpYXHOCTb U KPYT.
['eomeTprUyeCcKUE TOCTPOCHHUS. Y TJIbI
B OKPY)KHOCTH

[ToBTOpenue, 06001ICHNE,
cucTeMaru3anus 3HaHui. Broucanubie
U OMTUCAHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

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

67

68

Hrorosas KOHTPOJIbHaA pa60Ta

[ToBTOpenue, 06001IEHNE,
cHUCTEMaTH3alMs 3HaHWI

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KUIIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
6 I'eometpus
Pacrio3naBaTh M3ydeHHbIE TeOMETpUdeckue (Urypbl, ONMPEAeNsiTh UX
B3aMMHOE DACIOJIOXKEHHE, H300pakaTh TEOMETPUYECKHE (UTYPHI,
6.1 BBIIIOJIHATh YEPTEKU IO YCIOBUIO 3a1aud. M3mepsarb JIMHEHHbIE U
YIJI0BbI€ BEIMYMHBI. Pemiare 3a1auu Ha BBIYUCIICHUE JJIUH OTPE3KOB U
BEJINYUH YTJIOB
Jlenatb TpyOyr0 OLIEHKY JIMHEHHBIX W YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 pealbHOM JKU3HU, pa3MepoB NPHUPOJIHBIX OO0BEKTOB. Pasznmuyarhb
pa3Mepbl ATUX 00BEKTOB MO NOPSAIKY BETUUMHbI
6.3 CTpouTh 4epTek U K FTEOMETPUUECKUM 3a]ja4am
[losnp30BaTbes MpU3HAKAMU PaBEHCTBA TPEYTOJbHUKOB, UCIIOJIb30BaTh
6.4 MIPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPHU PEIICHUN
3a1a4
6.5 [IpoBoauTh  JOTMYECKHE  PACCYXKIEHUS  C  HCIOJIb30BAHHUEM
' TFEOMETPUUYECKUX TEOPEM
[Tonb3oBatbes MpU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYrOJIbHUKOB, CBONCTBOM MEIMaHbl, NPOBEAEHHOW K THUIOTEHY3€
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1a4
Onpenensitb NapauieIbHOCTh NMPSAMBIX C MOMOILBIO YIJIOB, KOTOPbHIE
6.7 o0pa3zyeT ¢ HUMHU cekymiasd. Onpenenars NapaljaeabHOCTh MPSAMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOU A0 TOYEK
JAPYrou NpsiMoun
6.8 Pematp 3a1aun Ha kieT4aroit Oymare
[IpoBOANTH BBHIYHMCIEHUS M HAXOJUTh YHUCIOBbIE U OYKBEHHBIE
6.9 3HAUEHHUS YIJIOB B TEOMETPUYECKHX 3a/JadaX C HCIOJIb30BaHUEM

CYMMBI YIJIOB TPCYIOJIbHUKOB W MHOI'OYT'OJIBHUKOB, CBOMCTB YTJIOB,

o0pa30oBaHHBIX MPU [EPECEUECHUU JBYX MapaJlJICNIbHBIX MPSIMBIX




cekyieil. Pemare mpakTudeckue 3a/1aqyi Ha HaXOXKACHHUE YTIIOB

BJ'Ia,Z[CTB INOHATHUEM  I'€COMCTPHUYECCKOI'O MECTa  TOYCK. Ymern

6.10 OTIpeNeNIATh OUCCEKTPUCY yIla M CEePeAMHHBIA TMEPHEeHINKYISIp K
OTPE3KY KaKk FreOMETPHUYECKHE MECTa TOYEK
DopMyIHpOBaTh OMNPEICIICHUsS OKPYKHOCTH M Kpyra, XOpIbl H
6.11 JMaMETpa OKPYKHOCTH, IIOJb30BaTbCsl MX CBOWCTBAaMH. Y METh
MIPUMEHSTH 3TU CBOMCTBA MPH PEIICHUHU 3a]a4
Bnagers moHsiTHeM ONMCAaHHOM OKOJO TPEYroJIbHHKA OKPYKHOCTH,
yMeTh HaxoauTh e€ meHtp. [lomp3oBarbest (hakTamMu O TOM, 4TO
6.12 OHMCCEKTPHUCHI YIIIOB TPEYroJIbHUKA MEPECEKaTCsl B OJTHOM TOUYKE, U O
TOM, YTO CEpPEAMHHBIC MEPHEHAMKYJIAPH K CTOPOHAM TPEYTrOJbHUKA
MepeceKaroTcs B OJJHON TOUKE
Bnagerp mnoHsATHEM KacaTelbHOW K OKPYXKHOCTH, TOJIb30BATHCS
6.13 TEOPEMOM O MEepPHEeHAUKYISIPHOCTH KacaTelbHOM M paauyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [Tonp30BaTbcst MPOCTEHIIMMU TEOMETPUUYECKUMHU HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOANTH OCHOBHBIE TI'€OMETPUUECKHE IOCTPOCHHSI C TOMOIIbIO
. LHUPKYJIS U JIMHEHKU
8 KIIACC
Kon .
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA
pe3yJabTara
6 I'eomerpus
6.1 Pacnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
. MOJIb30BaThCA UX CBOMCTBAMHU IMPHU PEIICHUH T€OMETPUUECKHUX 3a/1a4
62 [IpuMeHATh CBOWMCTBA TOYKH TIEPECEUCHHMsS] MeAHaH TpPEYroJbHUKA
' (meHTpa mMacc) B pelieHu  3aaa4
Brnagers moHsATHEM CpemHEH JHMHWHM TPEYroJbHUKA W Tpareluu,
63 NPUMEHATh HX CBOMCTBA MpPHU PEHICHUH TEeOMETPUUECKUX 3a/ad.

[Tons3oBatbcst Teopemont Paneca U TEOPEMON O NMPONOPLHUOHATBHBIX

OTpEC3Kax, MPUMCHATH UX IJIA PCIICHUS NPAKTUICCKUX 3a1a1




6.4

6.5

[IpuMmeHsATh NOpU3HAKK MOAOOUS TPEYrOJIbHUKOB B  PELICHUU

TCOMCTPHUYCCKUX 3aaa4d

[Tonws3oBarbes Teopemoit [ludaropa st pemieHns reoMeTpHUecKuX U
IpakTU4ecKuX 3amad. CTpouTh MaTEMATHYECKYH0 MOJECIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO CJIaThb qepTén( U HAaXOAUuThb

COOTBETCTBYHOIIHME JJIMHBI

6.6

Bnagers noHATHSAMM CHUHYCa, KOCHHYCa W TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TPEyroyibHUKA. 1l0yIb30BaThCAd 3THUMH MOHATHIMHU

IJId pECIICHUS ITPAKTUYCCKUX 3aaa4d

6.7

6.8

6.9

Bbruucnare (pa3nuyHbIMM  crloco0amMu) IUIOINAAb TPEYrojbHUKA U
IUIOUIaIM  MHOTOYrOJbHBIX (uryp (moJsib3ysch, IJ€ HEOO0XOAUMO,
KaJIbKyJIATOpOM). [IpMMEHATh MOJy4YeHHblE YMEHHS B NMPAKTHUECKUX

3agadax

Bitagers nOHATUAMY BIMCAHHOI'O U LICHTPAJIBHOIO yIjla, UCIIOJIb30BaTh
TEOpPEMBl O BIIMCAHHBIX yIJIax, yIilax MEXAy XOpAaMu (CEeKyIUMHU) U
yrie MeXAy KacaTelbHOW M XOPIOW NPH PELIEHHH IE€OMETPUUYECKUX
3a1a4

Bilagere 1NOHATMEM ONMCAaHHOTO YETBIPEXYIOJbHHUKA, IPUMEHSTh

CBOMCTBA OITMCAHHOT'O quLIpéXYFOJIbHI/IKa IIpyu pCHICHHUH 3a1a4

6.10

HpI/IMeHHTB MOJIYYCHHBIC 3HAHWA HaAa  HPAKTUKE —  CTPOUTH
MaAaTEeMaTUYCCKUE MOJACIN TJId 3aaad peanLHoﬁ KN3HHU W IIPOBOJUTH
COOTBCTCTBYHOIIHUEC  BBIUUCICHUA C HNPUMCHCHUCM HO)IO6I/I$I )51

TPUTOHOMETPUH (IIOJIB3YSCH, IJIe HEOOX0AUMO, KAJIbKYISTOPOM)

9 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

6.1

I'eomerpus

3HaTh TPUTOHOMETpUYECKHE (PYHKIIMU OCTPHIX YIJIOB, HAXOJUTh C MX
IIOMOIIBID PA3JIUYHBIE JJIEMEHTHI MPSMOYTOJIBHOTO TPEYrOJbHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYrojabHUKOBY»). Haxomute  (c

IIOMOIIBIO KaJ'IBKy.HSITOpa) JJIMHBI U YTJIbI JJIA HETAO0IMYHBIX 3HAYECHUH




6.2

6.3

6.4

6.5

6.6

6.7

6.8

ITons3oBarbcs bopmynamu IIPUBEICHUS 51 OCHOBHBIM
TPUTOHOMETPUUYECKUM TOKIECTBOM JUIsl HAXOXKIEHUS COOTHOLIECHUH

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUYHMHAMHA

Hcnonb30BaTh TeOpeMbl CHHYCOB M KOCHHYCOB MJISi HAaXOXKICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYroOJbHUKA («PEIIEHUE TPEYrOoJbHUKOBY),

MNPUMCHATH UX IMPU PCIHICHUH TCOMECTPHUICCKUX 3ada1

Bnagers mnonstusmMu npeoOpazoBaHUS MOAOOMUS, COOTBETCTBEHHBIX
3JeMEHTOB MoA00HBIX ¢uryp. Ilomp3oBaTbes cBoiicTBaMU MOAOOUS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JJIWHBI U HAXOJIUThH YIJIBl Y
nono6ubIX Quryp. IIpuMeHsATh CBOICTBA MOAOOMS B TPAKTHUECKUX
3aja4ax. YMeTb MPUBOJUTH MPUMEPHl MOAOOHBIX Quryp B

OKpYyKaromeM MHUpe

ITonp3oBathes TCOPpEMaMH O IIPOU3BCACHUHU OTpPE3KOB XOopAa, O

MMPOU3BCACHUN OTPC3KOB CCKYIIUX, O KBaApaTe KacaTeJbHOM

ITons30BaThCA BCKTOpaMHu, IIOHUMAThb HUX FGOMeTpI/IIIGCKI/Iﬁ n
(I)I/I3I/I‘IGCKI/II7I CMBICJI, IIPUMCHAThL UX B PCHICHHUHN TI'COMCTPHUUYCCKUX H
(I)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMCHHTL CKaJIPpHOC IMPOU3BCACHHUC BCKTOPOB

AJI HAXOKACHWA NJIMH U YTJIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHSATEL €ro B

PEIICHUH T'COMCTPUYCCKUX U IPAKTHYCCKUX 3a1av

Biagers NOHATUSMHM  NPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPYKHOCTH, JUIMHBI JYI'M OKPYKHOCTM WM DPaJMaHHOW MeEphl YIUIA,
YMEThb BBIYMCIIATH ILIOIIAAb Kpyra W ero dacred. IIpumeHnsars

MOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3aJavdaXx

6.9

HaxomuTh ocu v LIEHTpbl CUMMETPHUH (UTYD, TPUMEHSTh JABHKEHUS

IJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

[IpumensaTh TNONyYyeHHBbIE 3HAHUS HA MpPaKTUKE — CTPOUTH
MaTeMaTHYeCKHe MOJENU IS 3aJad peajlbHOW >KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIIME BBIYUCICHHS C TPUMEHEHHEM TOJ00uS U
TPUTOHOMETPUYECKMX (GYHKUMN (TMONB3YsCh, TI/A€ HEOOXOAUMO,

KaJIbKYJISITOPOM)




ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 I'eometpus
Hauanbnsie nonsatus reomerpuu. Touka, npsmas, OTpe3oK, Jyd. Yrois. Buabl
6.1 yriaoB. BeprukanbHple M CMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYTroJbHUK. [lapamiensHoCTh U NepIeHIUKYIIPHOCTD MPSIMBIX
62 Cummerpuunbie  Qurypsl. OCHOBHBIE CBOIICTBA OCEBOHl CHMMETPHH.
' [IpuMepsl cUMMETpUM B OKpPYKAIOIIEM MUPE
63 OCHOBHbBIE TIOCTPOECHMSI C TIOMOIIbIO LUPKYJIS U JUHEHKU. TpeyroibHUK.
' Bricorta, Mmenuana, OuccekTpuca, UX CBOWMCTBa
64 PaBHOoOenpeHHBIH W PaBHOCTOPOHHUIM  TpeyrosbHUKU. HepaBeHCTBO
' TpEyrojabHUKa
6.5 CpolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHuKa. llpusHaku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CaolicTBa 1 MpU3HAKU MapaieNbHbIX NpAMbIX. CyMMa YIJIOB TPEYyTrOJbHHKA.
' Breminue yribl TpeyrojibHUKa
[IpssMmoyronbHBIM  TpeyroibHUK. CBOWCTBO MEAMAaHbl MPSMOYTOJIBHOIO
67 TpPEeYrojibHUKa, MpOBEeAEHHOW K runoreHyse. [Ipu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTrOJAbHUKOB. [IpsIMOYTrONbHBIN TPEYTOJIbHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEpPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, TeopemMa o OonblieM yrie u Oonblielt  cTOpoHE
TpeyroibHuKa. [lepneHauKynsp v HaKJIOHHAs
6.9 l'eomerpnueckoe Mecto TOYek. buccektpruca yrima W CepeAVHHBIN
' NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK
OkpyXHOCTb W Kpyr, XOpJa U JuaMeTp, HUX cBoiicTBa. B3aumuoe
6.10 pacroyioKEeHUe OKPYKHOCTH H mpsmoil. KacarenpHas wu cekymas K
OKpPY>KHOCTH
611 OxkpyXHOCTb, BHUCaHHas B yroj. BmucanHas M omucaHHas OKpPYXKHOCTH

TPEyrojJbHUKa




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

6 I'eomeTpus

6.1 UYersipéxyronsauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

63 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsmoyronabHas
' Tpaneuus

6.4 Meron yaBoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeopeMa O MPONOPLMOHATIBHBIX OTPE3KaxX

6.5 Cpennue TMHUN TpEYrojbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojibHuKa

6.6 [Tonobue TtpeyronbauKoB, KoddduiueHt noaodbus. [IpusHaku mogobus
' TpeyroiabHUKOB. [IpuMeHeHne noJo0us PH PelIeHNH PAKTUIECKUX 3a/1a4
6.7 @opmynel AN TUIOMIATM  TPEYrojbHHUKA, NapajuieorpamMmma, pomba u
' Tpamnenuu

6.8 CpoiicTBa miomaneil reomerpuueckux ¢uryp. OTHomIeHHE IUIOIIAAEH
' o00HBIX Uryp

6.9 Brruucnenue minomaneit TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOMN
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MPAKTUYECKHX 3a/1a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJIa NPSMOYTOJBHOTO TPEYTOJIbHMKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO.  [pUrOHOMETpUYECKHE
¢ynkuun yrios B 30°, 45° u 60°

6.12 BrincanHble M LEHTpalbHbIE YIJIbI, YrOJ MEXAy KacaTelbHON M XOpaoil.
. VYTibl MeXAY XOpIaMU U CEKYLTUMH

6.13 BrucanHble U ONIMCAaHHBIE YETBIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.

OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eometpus
61 Cunyc, kocunyc, TaureHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXeCTBO. POPMYIIBI IPUBEACHUS
Pemenne tpeyronbaukoB. Teopema KOCHHYCOB M Teopema CUHYCOB. Pemienue
6.2 MIPaKTUYECKUX 3a7ad C MCIOJIb30BAHUEM TEOPEMBl KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne mogodus. [1ogo01e COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpousBeieHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIACHUH OTPE3KOB
' CEKYILUX, TEOpEMa O KBaJipaTe KacaTeJbHOU
Bexktop, nmnamHa  (MOAynb) — BEKTOpa,  COHANpaBlIEHHBbIE  BEKTOPBI,
65 IIPOTUBOIOJOKHO  HANpPAaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpalluu HaJl BeKTopamu. PaznoskeHue BeKTopa Mo AByM
HEKOJUJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CkansipHOE NPOM3BENCHHE BEKTOPOB, IPUMEHEHUE IS
' HaXOXACHUS JUIMH U yIJIOB
JlexkapToBbI KOOPAMHATHI HA IMJIOCKOCTU. YPaBHEHUS MPSAMON U OKPY>KHOCTU B
6.7 KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEN U MPAMBIX. METOJI KOOPJAUHAT U €ro
MIPUMEHEHUE
6.8 IIpaBuIbHBIE MHOTOYTOJIBHUKH
69 Jlnuna okpyxHoCcTH. ['pagycHas u paguaHHas Mepa yriia, BBIUMCICHHUE JUIUH IyT
' OKPY>KHOCTEHN
6.10 [Inomane kpyra, CeKTOpa, CErMEHTa
611 JIBukeHHsI TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (uryp (31eMeHTapHbIe

npencrasienus). [lapamnensHsiil neperoc. IloBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBS3HBINA rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHe MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUM 3a]a4

Hu3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMM: OIIPCACIICHUC, aKCHMOMa, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJ, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas IpoOb U
JecsiTUUHas Ipo0b, CTaHIAPTHBINA BUJ YMCIIA, pPallMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCIIO, apu(pMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
NpSIMOW, OKPYIJIATh YHCIA; yYMEHHE JeJaTh MPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LENBIM I[OKAa3aTeseM,
apupMeTHYECKU KBaJpPaTHBI KOPEHb, MHOTOWIEH, ajreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENeHU
OOJIbIlle €NWHMIIBI, YMEHHE BBIMOMHATH pacdy€Tel 1o (Qopmymnam,
npeodpa3oBaHus IENbIX, JAPOOHO-PallMOHANBHBIX BBIPAKEHUH U
BBIPAXKECHHI C KOPHSAMH, Pa3I0OKEHUE MHOTIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCIIE C UCHOJIb30BaHHEM (OpPMYyT pa3HOCTH KBAApaTOB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMUA:. YUCIOBOC PABCHCTBO, YPABHCHHUC C




OJIHOM TEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
IpOOHO-paLlMOHAIbHBIE YPAaBHEHUS C OJHOH NEPEeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPAaKTUYECKUX 3a]ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTH Ui M300pakKeHUsS peUIeHUn

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHIATUAME: QYHKIMS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YOBIBaHWs, HAWOOJbIICC W HAaUMEHBIIEC 3HAYCHUS
GbyHKINNY; yYMEHHE OIIEpUPOBAThH MIOHATUSAMU: npsmas
MPOMOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIHMS, KBaJpaTUuHas (QyHKIH,
oOpaTHas TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIIOIB30BATh TPA(QUKU IS OIPEICIICHHSI
CBOWCTB MIPOIIECCOB M 3aBUCHUMOCTEH, I PELICHHS 3a1a4 M3 JAPYTHX
y4eOHBIX TIPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAXKAThH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETHINHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTnyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCJENI0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM YHCIIE€ HA IMPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LEHYy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMU U
ceMEeMHbIMUM  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPAaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHUIO 3aJayd,
HCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJbHUKH, MPSIMOYTOJIBHBIA TPEYrONbHUK,

MeanaHa, OMCCEeKTpUCca W BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJbHUK,




napajuiesiorpaMMm, pomM0O, TpPSMOYrOJbHUK, KBajapaT, Tpamemus;
OKPY>KHOCTB, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIUYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue onepupoBaTh MOHATUSMU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noJo0HbIEe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPSAMOW; YMEHUE DPACIO3HAaBaTh PABEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSAMBIX B

OKpYyKaromeM MHUpe

11

YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U 0OBEKTOB B OKPY’KaIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOT'OYTOJIbHUKOB, JJMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuela; YMEHUE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPUYECKHE COOTHOMICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOULIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  IPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BENCHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJI MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3a/ad, B TOM YHCIE M3 JPYIHX Y4eOHBIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHune omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYrOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaWMEHbIee 3HAUYEeHHs, pa3Max YHCIOBOrOo Habopa;

YMCHHC H3BJICKATh, HHTCPIPECTUPOBATH n Hp606p A30BLIBATh




15

16

nH(pOpMalLIMIO, TPEACTABICHHYI0 B Ta0lMIIAX M Ha JAHarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIydalHbBIN
IKCIICPUMEHT), dJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMBITAX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITHSMH; YMEHHE pEIIaTh
3a/ladyd METOJIOM OPTraHHU30BAHHOTO Mepedopa M C UCIHOJIb30BaHUEM
MpaBUjia YMHOXKCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIIMCBIBATH OTJAEIBHBIE BBIIAIOIIMECS  PE3YJIbTaTHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




HHEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA OI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucina v BBIYUCICHUS

1.1 HarypanbHble u nienble yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEell

- OOBIKHOBEHHbIE M JIECATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHBIE
' MEPHOINIECKHIE TPOOH

13 Panmonaneupie  uncia. ApudMeTuyeckue omnepanuu ¢ paldoOHAIbHBIMU
' quciIaMu

14 JeiictButenpupie yncna. ApupMETHYECKHE OINepaluu ¢ JeHCTBUTEIbHBIMU
' YUCIAMHU

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHUS, NPUKHAKA M OILIEHKa
' pe3ynbTaTa BEIUACICHUN
2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpaKeHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenb ¢ nenbiM mnokaszatesneM. CTENEHb C pPALMOHAIBHBIM IOKA3aTEJIEM.
. CBoiicTBa CTENEHH

2.3 MHorouseHsl

2.4 Anrebpanueckast 1poOb

) s Apudmernueckuit KOpPEHb HaTypaJlbHOU CTEIICHH. HevictBus c
' apu(pMeTUYECKUMU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHHUSI U HEPABEHCTBA

i1 Llensie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. ypaBHEHUU

1s Llensie u ApoOHO-panoOHaIbHBIE HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 33724
4 YucnoBbIe TOCIEA0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENLHOCTEH

4.2 Apudmernueckass U reomerpuyeckas mnporpeccund. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIU
OyHKIUsA, cnocoObl  3amanus  GyHkiuu. ['paduk  pyakmuu.  OO6nacTh
OIpesieNIeHnsl U MHOKeCTBO 3HaueHul ¢pyHkuuu. Hynu gynkuuu. IIpomexyrku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBl (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunatsl Ha IPSIMOM U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHoOroyroiabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsb! Ha mIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOJINUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

I'eometpus, 7-9 xknaccel/ Atanacsa JI.C., byty3oB B.®., Kagomiues C.b. u

npyrue, AkunonepHoe oomectBo «M3narenbctBo «IIpocBenienne»

METOIUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA
Meroaunueckue pekoMmeHanuu. 7-9 kinaccel (k yueonuky Artanacsina JI.C.,

byry3oBa B.®., Kagomiesa C.b. u np.) (I'mazkoB FO.A.)nanHbie

MU ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HHTEPHET
bu6mmoreka IJOK
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