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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWMH W3 OCHOBHBIX PAa3JeliOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00€CTIeUnTh M3YyYEHUE CBOMCTB M pa3sMepoB QUIYp, HUX
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4yeHUsi T€OMETPUU Ha YPOBHE OCHOBHOTO
o011ero 06pazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKJIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JJOKa3bIBATh
VUCTUHHBIE YTBEPXKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoil 1nenpr0 HM3ydeHUsT TE€OMETPUM SIBIIETCSA HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCd B peajbHOW ku3HU. OOydaromwuiicss JOKEH Hay4duThCs
OIpPENETUTh F€OMETPUUECKYIO0 (UIYpy, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJOKOHHOIO KaOeqss wih TpeOdyeMmble pa3Mepbl Tapaxa sl aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIMUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Tpu pemieHuu 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIUiicsl y4uTCs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIU PEANbHBIX JKU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYKCIICHHS U OLIEHUBATh aJIEKBaTHOCTb IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JAPYTUMH Yy4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI T€OMETPUIECKUX (PUTYp
U TOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (u3uke H
TEXHUKE. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoweHus», «Merton koopauHat» u «Teopema
[Tudaropar.

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

Ha uzydenue yue6HOro Kypca «I'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTusa reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble H CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroyibHUK. [[apanneabHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMONIBIO LMPKYJIS U JIMHEUKU. TpeyroyibHUK.
BricoTa, Meninana, OuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpsAMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOoJbllIel 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
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacaTenpHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBocTBa. YacTHeie
cllyyad TapajuiesorpaMMoB (TIPSAMOYTOJIBHUK, pOMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenust meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3pduiuent mnomodus. I[lpuzHaku momOOUs
TpeyroJibHUKOB. [IpruMeHenune noqo0ust mpu peleHuy NpakTUYeCKUX 3a1au.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IUIoMaaAeh
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 YTIIbI, YrOJd MEXKIYy KacaTeJIbHOW M XOpIOM.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OIKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojoxkeHue JAByX OKpykHocrel. Kacanue
OKpy>xHOcTel. O01IMe KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KUIACC

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

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
PemeHne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Tpeobpa3zoBanue nogodus. [logoOrue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPI, TEOPEMBI O MPOU3BENCHHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaTe KacaTeIbHOM.

Bekrop, anumHa  (MOIyNnb)  BEKTOpa,  COHANpPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIlPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpamH. Pa3nokeHne BeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

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

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa OKpyxkHOCTH. I'pamycHas wu
paauaHHasi Mepa yria, BBIYUCIEHHE JJIMH Iyr okpyxkHocTeil. [lmomane kpyra,
CEKTOpPa, CErMEHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM GUryp (daeMeHTapHbIe
npeactaiienus). [lapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTEPU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

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

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

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKHUX 3ahad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIHON MNpodeccHOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HayKd Kak cdepbl ueIoBeuYecKon
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA WM 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (PopMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ArOMOTy YU :

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HMHTEpPECax CBOETO
30pOBBS, BEJIEHUS  370pOBOro  obOpa3a KHU3HM  (300pOBOE  IMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3koJ1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTH4YE€CKUX 3HAHUM JJIs pelIeHMs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXAloUleil cpenapl, IJIaHUPOBAaHUS IMOCTYNKOB W
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI Il OKPYXAIOLIEH Cpenbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U IyTel UX PeIIeHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOSHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEIJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBUIBIIAITH M XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeeNeHusl  MOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CPaBHEHUS, KpPUTEpUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIUPOBATH U  MPeoOpPa3OBHIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULATENIbHbIC, €IMHUYHbIC, YacTHbIE U OO0IIue,
YCIIOBHBIE;



e BBIIBISAITH  MAaTreMaTH4YEeCKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX,
npeiaraTb KpUTEPUU U1l BBISIBIICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEUUIA;

e JIeNaThb BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHH 110 aHATIOTUH;

e pazOuparh JAOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUU (NPSAMBIE U OT
MPOTUBHOI0), MPOBOJAUTH CAMOCTOSTENIBHO HECIOKHBIE J10Ka3aTelIbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATh CIIOCOO perieHus ydeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUS, BbIOUpPATh HauOoJee MNOAXOASINMNH C Yy4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

e HCHOJI30BaTh BOIPOCHI KaK HUCCIEAOBATEIBCKUNA HHCTPYMEHT MO3HAHWS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOoOIEMYy,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh MCKOMOE U JaHHOe, (OpMHUPOBATh
TUIIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIIUI0, MHEHHUE;

e MPOBOAUTH MO CAMOCTOSITEIbHO COCTaBIICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;

e CaMOCTOSITENILHO (OPMYJIHUPOBATH OOOOIIECHUS W BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO HAOJIONCHUS, HCCICAOBAHMS, OIICHUBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e MPOTHO3UPOBATH BO3MOYKHOE pa3BUTHE MpOLEcCa, a TaKXKE BBIJIBUTATh
MPENOJIOAKEHUSI O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

e BBUIBIIATH HEJOCTATOYHOCTh W M30BITOYHOCTh HH(OpPMAIMHU, JTaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

e BBIOUpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HUHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

e BBIOMpATh (OpMYy TpEACTaBICHUS HMHPOPMALMH M HWLIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIIUSIMHU;

e OIICHMBATh HANAEKHOCTh HWH(POpMAIMU TO KPUTEPUSIM, IPEAJIOKEHHBIM
yUHUTENEeM UIH CHOPMYJIUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

e BOCIPUHUMATH U (HOPMYTUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U 1ETSIMU OOIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NUCBMEHHBIX TEKCTaxX, JAaBaTh IOSCHEHUSA II0 XOIy PELICHUS
3a/1a4i, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YJIbTAT;

B X0/ie 00CYXJI€HHS 33JaBaTh BOIPOCHI M0 CYIIECTBY OOCYKIa€MOM TEMBI,
npoOseMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelIeHus, COIMOCTAaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNiora, OOHApY>KMBAaTh pa3lIMyuMe M CXOJCTBO IMO3WLMUH, B
KOPPEKTHOM popme popMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e TMPEACTABISTH PE3YJIbTATHl PEUICHUS 3a7a4M, SKCIIEPUMEHTA, UCCIIEI0BAHMUS,
MIPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpMAT BBHICTYIUICHHS C YUETOM 3a7a4
MPE3EHTAllMU U 0OCOOEHHOCTEN ayIUTOpUU;

e IIOHUMATh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M WHIWBUAYAIbHOM
paboTHI MPU PEIICHUN YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

e IIPUHUMATH LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHWUPOBATH OPraHU3aLUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXaTh MPOLIECC U Pe3yabTaT pabOThl, 0000IIATh MHEHHUSI HECKOJbKUX
JIIOJICH;

e y4acTBOBaTh B TIPYyHNOBBIX QopMax padoTel (oOcyxaeHus, OOMEH

MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCTh PabOThI

U KOODAWHHUPOBATH CBOU JIEUCTBUS C JPYTMMH 4YI€HAMHU KOMAaH/IbI,

OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOLIMK MPOAYKT MO KPHUTEPUSIM,

c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM PELICHMs 3aAadd (WM €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa
peneHns MaTeEMaTHIECKOM 3a/1a4u;

e MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPU PELICHUH 3aa4H,
BHOCHUTb KOPPEKTUBBI B JCSATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTHU ITOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTHXKCHUS WIM HEIOCTHKEHHUS UENH,
HAXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOYyYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh M3ydeHHBIE TCOMETPUYECKHUE (UTYpPBI, OIPEAesITh HX
B3aMMHOE PACIOJIOKEHUE, HM300pakaTh TE€OMETPUUYECKHE (PHUTYpBI, BBITOIHATH
YEpPTEKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYHUHBI.
PemaTe 3a1a4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peabHON KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pasMmepnl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BaTh
MIPU3HAKHA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a1a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIHWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensiTe NapapiebHOCTh MPSIMBIX C TIOMOIIBIO YTJIOB, KOTOpPhIE 00pa3yeT
¢ HUMH cekymad. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTH BBIYMCIICHUS W HAXOJWUTh YHCJIOBbIE M OYyKBEHHBIC 3HAYCHHS
VIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  VYTJIOB
TPEYTOJLHUKOB M MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHUH JIBYX NapAJUICIBHBIX MPSIMBIX CEKyIIeH. Pemars npakTHdecKue
3aJ1a4d Ha HAXOXKJIECHHUE YIJIOB.

Brnagete mMOHSATHEM TE€OMETPUYECKOTO MECTA TOYEK. YMETh ONPEACATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl U JUaAMETpa
OKPY>KHOCTH, IT0JIb30BaThCSI UX CBOWCTBAMH. ¥ METh MIPUMEHATH 3TH CBOMCTBA MIPHU
pellIeHuu 3a1ay.

Brnagete MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OHCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelnbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMU HEPABEHCTBAMH, TOHUMATh
UX IPAKTHYECKUN CMBICII.

[IpoBOIMTHE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCs TOJNYYHUT CIEAYIOIIHE
NPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJIBHUKOB, WX DIIEMEHTHI,
MOJIb30BAaThCS UX CBOMCTBAMU IPU PEMIEHUN F€OMETPUUYECKHX 3aad.

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

BraneTe NoHsATHEM CpeqHEH JTUHUU TPEYTOJIbHUKA U Tpaleluy, PUMEHSTh
X CBOMCTBA NPHU pELICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbest Teopemon
dajieca U TEOPEMON O IPOMOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUIS PELICHHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh NpU3HaKK MOAO0US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakTU4ecKux 3aaad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHUYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Brnagete DOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101630BaThCsl STUMH MOHATHIMU JUJISI PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOLIaAb TPEYroJbHUKA U IJIOLIAAN
MHOTOYTOJBHBIX  Guryp (MOdb3ysiCh, TJ€ HEOOXOAUMO, KAIbKYJIATOPOM).
[IpuMeHsTh MOy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnanets NOHATHSMU BIHMCAHHOTO W LEHTPAJIBHOIO yIria, HCHOJIb30BaTh
TEOpPEMBbI O BIIMCAHHBIX yTiaX, yrjlax MeXay XopAaMH (CEKYIUMU) U yIiie MEXIy
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA FT€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYIOJbHUKA, MTPUMEHSTH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MONy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJIUTH COOTBETCTBYIOINE BBIUMCICHUS
C TNpPUMEHEHHEM TMOoJ00Us W TPUTOHOMETpUU (TOJB3YsCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JINYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOILBIO KaJbKYJISATOPA) JJIMHBI
Y YTJIBI 17151 HETaOIMYHBIX 3HAYSHU.

[Tonp30Batbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXAECTBOM I HAXOXJICHUS COOTHOLIEHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXO0XKACHUS Pa3JIMYHbIX
AIIEMEHTOB TPEYTOJIbHUKA ((PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX MpPHU
pEILIEHUH T€OMETPUYECKUX 3a/1a4.

Brnanets moHsTHSIMH  npeoOpa3oBaHMs — MOJO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MoJ00HbBIX Quryp. [loas30BaThes CBOMCTBAMU MOAOOUS TPOU3BOIBHBIX
buryp, yMeTh BBIYHCIATH [JIMHBI U HAXOAWUTh YIJIBI y TOJOOHBIX (uryp.
[IpumeHsaTh CBOWMCTBAa TOMOOMS B MPAKTHYECKUX 3amadax. YMETh NPHUBOIUTH
IpUMEpPHI OTOOHBIX (PUTYP B OKPYIKAOIIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O IPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[lonb30BaThCA BEKTOpPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBIC]I, MPUMEHATh HMX B PELIEHUUM TEOMETPUYECKUX W (PU3MYECKUX 3ajad.
[IprMEHATD CKAJISIPHOE NPOU3BEAEHNE BEKTOPOB Ul HAXO0XKIAEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOLOM KOOPAMHAT HA IUJIOCKOCTH, IIPUMEHSATH €ro B
pPELIEHNH T€OMETPUYECKUX U NMPAKTUYECKHUX 3a7a4.

Bianerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJIBHHKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbI yIJia, YMETh BBIYUCIAThH IUIOIIA/b
Kpyra ¥ ero yacreu. IIpuMeHsTh 1oy4YeHHbIE YMEHHMS B IIPAKTUYECKUX 3a/1a49ax.

Haxoguts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpyMEHATh MONYYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEAIbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOINE BHIYMCIICHUS
C TNPUMEHEHHEM IMOAO0OMS U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM ungpoBbie
Ne i/ P KourpoJusbnbie | IIpakTuyeckue (ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipocrelimne reoMmerpuueckre PUrypsl u
P . P uryp bubnuorexa [JOK
1 UX cBoiicTBa. I3MepeHne reoMeTpruiecKux 14
https://m.edsoo.ru/7f415¢e2e
BEJINYUH
bubmuorexa [JOK
2 T 22 1
PEYTOILHUKH https://m.edsoo.ru/7f415¢e2e
3 [TapannensHble IpsiMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEYrojabHuKa https://m.edsoo.ru/7f415e2e
4 OxpyHOCTb U Kpyr. ['eomeTpuueckue 14 | bubnnoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415e2¢e
bu6mmorexa [IOK
I1 7 4 1
> OBTOpEHHUE, 0000IeHHE 3HAHNI https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB 1 TeM (uudpossbie)
Ne i/ KourpoJusbnbie | IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
N bub6 K
1 YeTbIpEXYroJbHUKI 12 1 noamorexa O
https://m.edsoo.ru/7f417¢18
Teopema dasneca u Teopema o
bubmuorexa [JOK
2 MIPOMOPIIMOHAIBHBIX OTPE3KaXx, MOJ00HbIE 15 1
https://m.edsoo.ru/7f417e¢18
TPEYroJIbHUKU
ITmomane. Haxoxaenue momanein
HHaa A HHal bubmuorexa [JOK
3 TPEYroJIbHUKOB M MHOTOYTOJIHBIX (hUTyp. 14 1
https://m.edsoo.ru/7f417e¢18
[Tnomanu nono6HbIX puryp
4 Teopema [Iudaropa n Hauana 10 | bubnnorexka [JOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 | bubnnoreka [JOK
KacarenbHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
bu6mmorexa [IOK
6 I1 600 i 4 1
OBTOPCHHUE, ODODIICHHE SHAHMH https://m.edsoo.ru/7f417¢e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne i/ Konrpoasbnsie | IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubmuorexa [IOK
CUHYCOB. Pelienue TpeyrojapHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 bubnmnoreka HOK
COOTHOILLEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
b K
3 BexTopsl 12 1 nommorexa [O
https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPJAWHATHI HA TUIOCKOCTH 9 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. [{THA
5 05 YKHOCTH U ILIO yal; b Kpyra 8 8 bubmmorexa [OK
Py B I[v pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bu6nunorexa [IOK
6 6
JlBiKeHns II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHme, 06001IeHNE, CUCTEeMaTH3aIlUs 7 ) bubnunorexa LIOK
3HAaHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara nugposbIe
Tema ypoka KourpoJusbnbie | IIpakTHyeckue p
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
| [Ipocreline reoMeTpUIECKUe | bubmuorexa [IOK
00BEKTHI https://m.edsoo.ru/8866b724
b K
2 MHOroyroiabHuK, JoMaHas 1 noamorexa O
https://m.edso00.ru/8866cbba
bubnuorexa [JOK
3 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
https://m.eds00.ru/8866¢5¢c0
bu6anoreka LIOK
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
https://m.edsoo.ru/8866c7be
5 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
6 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenue JIMHEWHBIX U YIIIOBBIX
9 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1
YTJIOB
N3mepenue JIMHEWHBIX U YIJIOBBIX
bubnunorexa LIOK
10 BEJIMYUH, BBIUUCIIEHUE OTPE3KOB U 1
https://m.edsoo.ru/8866¢c3ea
YTJIOB
1 N3mepenue JIMHEUHBIX U YIJIOBBIX |

BCJIMYHH, BBIYHUCJIICHHUC OTPC3KOB U




yTJIOB

N3MepeHne TMHEHHBIX U YTI0BBIX

12 BEJIMYMH, BEIYMCIIEHUE OTPE3KOB U
YIJIOB
[Tepumetp u miomanp Guryp,
13 COCTaBJIEHHBIX U3
MPSIMOYTOJIBHUKOB
[Tepumetp u mnomans Guryp,
14 COCTaBJIEHHBIX U3
MPSAMOYTOJIBHUKOB
[TonsiTHe 0 paBHBIX TPEYTroOJbHUKAX
15 U IIEPBUYHBIE IPEACTABICHUA O bubmorexa LOK
p pedl https://m.edsoo.ru/8866ce80
paBHBIX (UTypax
16 Tpu npu3Haka paBeHCTBa bubmuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa bu6muoreka [JOK
TPEYTOJILHUKOB https://m.edsoo.ru/8866d34e
13 Tpu npusHaka paBeHCTBa bu6nunorexa [IOK
TPEYTrOJILHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
20 Tpu npu3Haka paBeHCTBa
TPEYroJIbHUKOB
o1 Tpu npusHaka paBeHCTBa bubmuorexa [IOK
TPEYTrOJIBHUKOB https://m.edsoo.ru/8866e88e
IIpusnaku paBeHcTBa
2 p p

MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB




IIpu3naku paBeHcTBa

23 IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBOIiCTBO MeIHaHbI
24 MPSAMOYTOJIbHOTO TPEYTOJbHUKA, bubmorexa [OK
. . https://m.edsoo.ru/8866e9ec
IIPOBEEHHON K TUIIOTEHY3€
CBOIiCTBO MeIHaHbI
25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEIEHHOMN K TUIIOTEHY3€
26 PaBHoGenpenHbIC U bubmuorexa [IOK
PaBHOCTOPOHHUE TPEYTrOABHUKU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBoiicTBa bubnmnoreka HOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
)% [Ipu3Haku u cBoiicTBa bu6muoreka [JOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 IIpu3Haku u cBoiicTBa bu6muoreka [JOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866e26¢
30 HepasenctBa B reomerpun
31 HepaseHnctBa B reomMerpuu bubnrorera LOK
https://m.edsoo.ru/8866e3a2
32 HepasencrBa B reomerpuu
33 HepasenctBa B reomerpun
34 [IpssMOyTONBbHBIN TPEYTOJIBHUK C bubmuorexa [IOK
yriom B 30° https://m.edsoo.ru/8866eb22
35 [IpsAMOYTONIBHBIN TPEYTOJIBHUK C
yrioMm B 30°
36 Konrponsnas padora no reme bubnuorexa [IOK

"TpeyronbHuku"

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




37

[TapamiensHble npsAMbIE, UX
CBOMCTBA

but6mmoreka [IOK
https://m.edsoo.ru/8866ef64

38

[TaTeiit noctynar EBkiua

39

Hakpecr nexaue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YIJIBI,
00pa3oBaHHbIE NPH NEPECEUECHUU
IIapaJUIEIIbHBIX IPSAMBIX CEKYIIEeH

bubnunoreka LIOK
https://m.edsoo.ru/8866f086

40

Hakpecr nexaiuue,
COOTBETCTBCHHBIE U
OJHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NEPECEUECHUU
MapaJuIEIbHBIX MPSMBIX CEKYILEH

41

Haxkpecr nexaniue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
MapaJuIeIbHBIX MPSMBIX CEKYIEH

42

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIBI,
00pa30BaHHbIE NIPH NIEPECEUEHUN
MapajuIeNbHbIX IPSIMbIX CEKYIIeH

43

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHHUC YI'JIBI,
00pa30BaHHbIE NPU NEPECEUEHUN
MapaJUICIbHBIX NPSMBIX CEKYILEH

bubnunorexa LIOK
https://m.edsoo.ru/8866f3b0




[Ipu3Hak napamiebHOCTH TPSMBIX
Yepe3 paBEHCTBO PACCTOSHUM OT

44
TOYEK OJIHOM IIPSIMOM 10 BTOPOH
IpsAIMOM
[Ipu3Hak napajiienbHOCTU MPSMBIX
45 4epe3 paBEHCTBO PACCTOSHUM OT
TOYEK OJHOM IIPSIMOM 10 BTOPOH
IpsAMON
46 CyMMa yIiIoB TPEYIrOJILHUKA bubmorexa LOK
YMMa YIIIOB TpeyT https://m.eds00.ru/8866630
47 CyMMa yIJIOB TPEYTrOJIbHUKA bubmorexa LOK
yMMa YITIOB Tpeyr https://m.edso00.ru/8866{8ba
48 Buxeniaue yriabsl TpeyrojibHUKa Bubmaorexa ITOK
yr peyr https://m.edsoo.ru/8866fa5e
49 Buemnue yrisl TpeyrojabHUKa
KonTtponsHasg padora 1o TemMe
50 "ITa EHHGJIBHBII)G npsIMbIe, CyMMa bubmmorexa TIOK
p p W y https://m.edso0o.ru/8866fe6e
YIJI0B TPEYTrOJbHUKA
51 OKpy>XHOCTb, XOPJIbI M TUAMETP, UX bubnuotexa [JOK
CBOICTBa https://m.eds00.ru/88670800
52 KacarenpHasg Kk OKpy>KHOCTH bubmmorexa TIOK
Py https://m.edsoo.ru/88670e9a
53 OKpy’KHOCTb, BIIUCAHHAS B YIOJ
54 OKpy>XHOCTb, BIIMICAaHHAs B yTOJI
55 [Tonstue o 'MT, npumeHeHue B bubnunorexa LIOK
3a71ayax https://m.edsoo.ru/8867013e
56 ITonstue o 'MT, npumeHneHnue B bubmmorexa LIOK

https://m.edso00.ru/88670508




3agadax

buccekTpuca u cepeMHHbBIN

57 MEePIEHANKYISP KaK
reOMETPUYECKUE MECTA TOUEK
53 OKpY>XHOCTb, OITUCAHHAST OKOJIO bubmmoreka [JOK
TPEYrOJIbHUKA https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OTIMCAHHAsA OKOJIO
TpPEYroJbHUKA
60 OKpy>XHOCTb, BIIHICAaHHAs B bubnmnoreka HOK
TPEYrOJIbHUK https://m.edsoo.ru/8867103e
61 OKpy>KHOCTb, BIIUCAHHAS B
TPEYrOJIbHUK
2 IIpocreiimne 3anaun Ha bubmuoreka [JOK
IIOCTPOCHUE https://m.edsoo.ru/88671188
63 IIpocreiimue 3anaun Ha bubmuoreka [JOK
IIOCTPOEHUE https://m.edsoo.ru/886712d2
KonTponbnas pabora no teme
64 OKDVIKHOCTE 1 K bubmuoreka [JOK
Py pyr- ) https://m.edsoo.ru/88671462
I'eomeTprueckue nocTpoeHus
[ToBTOpeHue u 0000IIeHNE 3HAHHI
65 OCHOBHBIX TTOHSITUH U METOJIOB bubmmorexa [TOK
A https://m.edsoo.ru/886715b6
Kypca 7 Kiacca
bub6mmorexa [IOK
66 WroroBas koHTpoJsibHas paboTa
P P https://m.edsoo.ru/886716ec
[ToBTOpeHue u 0000IIeHNE 3HAHHI
67 OCHOBHBIX IIOHATHUI U METOIOB

Kypca 7 Kiacca




[ToBTOpEeHME U 00600IIIEHNE 3HAHUI

68 OCHOBHBIX IOHATHI U METOIOB 1 Eubmaorexa ITOK
A https://m.edsoo.ru/886719bc
Kypca 7 kiiacca
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KourpoJusbnbie | IIpakTHyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
| [Tapannenorpamm, ero Npu3Haku U | bubmuorexa [IOK
CBOMCTBa https://m.edsoo.ru/88671af2
) [Tapamrenorpamm, €ro Npu3HaKu U | bubnmnoreka HOK
CBOICTBA https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, ero Npu3Haku U | bubnmnoreka HOK
CBOMCTBA https://m.edsoo.ru/88671cal
YacTtHble cayyau nmapauienorpaMMoB
4 (IpsIMOYTONIEHUK, pOMO, KBaJpar), ux 1 bubmorexa HOK
PAMOYT D p ’ pat), https://m.eds0o.ru/8867 1dea
MIPU3HAKU U CBOMCTBA
YacTHble cydad napauieaorpaMMoB
5 (mpsimo onz;m( (I)DM6 KBa, 1:)aT) ux 1 bubmorexa HOK
PAMOYT X, POMD, KBalpat), https://m.edsoo.ru/8867 120
MIPU3HAKU U CBOMCTBA
YacTHble cydad napauieaorpaMMoB
6 (mpsimo ronﬁmc (I)DM6 KBa, 1:)aT) ux 1 bubmorexa OK
PAMOY D p ’ Apat), https://m.eds00.ru/8867209¢
MIPU3HAKU U CBOMCTBA
b K
7 Tpaners | nonmoreka 11O
https://m.eds00.ru/88672358
g PaBHOOOKas ¥ IPAMOYTOJIbHAS | bubmuorexa [IOK
Tpanenuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas ¥ IPAMOYTOJIbHAS | bubnuorexa [IOK
Tpancuuu https://m.eds00.ru/88672858
10 Meton yaABOEHUS] MEAUAHbI 1 but6mmoreka [IOK




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

11 LlenTpanbHas cCUMMETpHUs bubmorexa OK
P p https://m.eds00.ru/88672b14
12 Konrponsnas padora o reme Bu6mumotexa [JOK
"UeThIpEXyroibHUKHN" https://m.edsoo.ru/88672c9a
13 Teopema Paneca u Teopema o bubnuorexa LIOK
MIPONIOPLIMOHAIBHBIX OTPE3Kax https://m.edsoo.ru/8867337a
14 CpenHsd TUHUS TPEYTrOJbHUKA bubmiorexa LIOK
peAl peyr https://m.edsoo.ru/88672e0c
15 CpenHss TUHUS TPEYTroJabHUKA bubmorexa LOK
peA peyr https://m.edsoo.ru/88672£38
16 Tpanenus, €€ cpequss TUHA Bubmaorexa ITOK
paretu, pel https://m.eds00.ru/88672358
17 Tpanemnus, e€ cpeauss JINHUS bubnnorexa LHOK
PATIeIL, e¢ Cpelt https://m.edsoo.ru/88673064
18 IIporopnyoHanbHLBIE OTPE3KH bubnmorexa LOK
poropt p hitps://m.eds00.ru/88673794
19 IIpomoproHanbHbBIE OTPE3KU bubmmorexa TIOK
potopH p https://m.eds0o.ru/88673794
bu6nunorexa LIOK
2
0 Hentp mace B TpeyroibHike https://m.edsoo.ru/886738fc
bubnunorexa LIOK
21 ITomo0
O/IODHBIC TPEYTOTILHUKH https://m.edsoo.ru/88673a78
” Tpu npusHaka nonoOus bubmuorexa [IOK
TPEYTrOJIBHUKOB https://m.edsoo.ru/88673bae
3 Tpu npuznaka nogodus bubmuoteka [JOK
TPEYTOJILHUKOB https://m.edso0.ru/88673d52
24 Tpu npuznaka nogoous bubmuotexa [JOK




TPEYroJIbHUKOB

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

Tpu npusnaka nogoOus

25
TPEYroJbHUKOB
26 [Tpumenenne nogo0us PH peIICHUH
IIPAKTUYECKHX 3a/1a4
7 Konrponsnas padora o reme Bu6mumoteka [JOK
"I[lonoOHbIE TPEYTrOJbHUKH" https://m.edsoo.ru/8867445a
)3 CaoiicTBa 1IOmMa e bubmuorexa [JOK
reOMEeTPHUECKUX HUTyp https://m.edsoo.ru/886745fe
29 @opMyIbl 118 IIOLIAAN bu6nuoreka [JOK
TpeyrojbHUKa, ITapajljieyiorpaMma https://m.eds00.ru/88674860
30 @opMyibl U1 IUIOLWAAN bubnmnoreka HOK
TPEYroJbHUKA, [TapajuieIorpaMma https://m.edsoo.ru/88674a22
31 @opMyIbl IS IUIOLIAH bubmuoreka [JOK
TPEYroJbHUKA, [TapajuieIorpaMma https://m.edsoo.ru/88674a22
1 DopmyIsl A1 10N bu6muoreka [JOK
TPEyrojbHUKA, NapajuieorpaMma https://m.eds00.ru/88675288
3 Dopmyisl AJ1s Ioan bu6muoreka [JOK
TPEYroJILHUKA, ITapajuieIorpaMma https://m.edso0.ru/8867542¢
34 Beruucnenue miomanei CioxHbIX but6mmorekxa [IOK
¢buryp https://m.edsoo.ru/88674e78
35 [Tnomanu ¢uryp Ha KIeT4aToi but6mmorekxa [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomanu nogobHbIX GUryp
37 [Tnomanau moxoOHBIX GUryp
38 3ajaud ¢ IpaKTUYECKUM bu6muoreka [IOK

COJICpKAHUEM

https://m.edsoo.ru/88675558




3ana4yu ¢ MpaKTUYECKUM

but6mmoreka [IOK

39
CoJiepKaHUuEM https://m.eds00.ru/88675684
40 Pemienne 3aga4 ¢ MoMoImip0 MeToAa bubnuotexa [JOK
BCIIOMOTAaTEILHON ILIOMIAIU https://m.edsoo.ru/88674f90
41 KouTponbnas pabora no teme bubmmoreka [JOK
"ITnomans" https://m.edsoo0.ru/8867579¢
4 Teopema [Tudaropa u eé bubnmoreka [JOK
NPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u e bu6nnoreka [JOK
IIPUMEHEHNE https://m.eds00.ru/88675918
44 Teopema ITudaropa u eé bu6nmoreka [IOK
IIPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema IIudaropa u e€
MIPUMEHEHHE
46 Teopema [Tudaropa u eé
MIPUMEHEHHE
OrnpenenieHne TPUTOHOMETPUIECKUX
KI[U{A OCTPOTO yriia
47 E ySI[{MO OJ'IBHI())FO Tyre OJIbHUKA brbmorexa OK
PAMOYT peyr ’ https://m.edsoo.ru/88675d32
TPUTOHOMETPUUYECKUE COOTHOIIEHUS
B MIPSIMOYTOJIbHOM TPEYT OJIbHUKE
43 OCHOBHOE TPUTOHOMETPHUUECKOE bubnuotexa [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE

TOXIECTBO




Konrponsnas padora nmo reme

but6mmoreka [IOK
51 "Teopema IIudaropa u Hagama
p ¢ | p https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUHI
57 Bnucannsie v IEHTpaIbHBIE YTJIbI, bubnuotexa [JOK
YTOJI MEK]1y KacaTeJIbHOM U XOpJIOH https://m.edsoo.ru/8al415b2
53 Bnucannblie U LeHTpaIbHBIE YIJIbI, bubnmoreka [JOK
yroJl MEeX]1y KacaTeJIbHON U XOpAoH https://m.edsoo.ru/8a141940
54 Bniucannsie ¥ nEeHTpaIbHbIE YIJIbI, bubmnoreka IIOK
yroJ MEeXJ1y KacaTeJabHON U XOpAoi https://m.edsoo.ru/8al41b34
55 VYTIibl MEXAY XOpIaMU U CEKYLLIUMU
56 YTl MEXAY XOPAAMU U CEKYILIUMU
Brmcannbie 1 onrcaHHbBIC
57 YeTBIPEXYTOJIbHUKH, UX MMPU3HAKHA U bubmmorexa HOK
. pexyr ’ p https://m.edsoo.ru/8a140f86
CBOMCTBa
Brmcannbie n onrcaHHbBIC
58 YeTBIPEXYTONLHUKH, X IPU3HAKU U bubmorexa OK
. pexyT ’ p https://m.edsoo.ru/8al416d4
CBOMCTBa
BrrcanHble U ONTHCaHHbBIE
59 YeTBIPEXYTONbLHUKH, X IPU3HAKU U bubmmorexa OK
. pexyT ’ p https://m.edsoo.ru/8al416d4
CBOMCTBa
[IpuMeHeHne CBOKCTB BIUCAHHBIX U
60 OTMCAHHBIX YETHIPEXYTOJLHUKOB TIPH
pelIeHNU T€OMETPUUECKUX 3a1au
[IpuMeHeHne CBOKCTB BIMCAHHBIX U
61 OTMCAHHBIX YETHIPEXYTOJLHUKOB TIPU
pELICHUH TEOMETPUYECKUX 3a1a4
62 B3anMHoe pacmnoniokeHue 1Byx bubnuorexa [JOK




OKPYKHOCTEH, 00IIMe KacaTelbHbIC

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

but6mmoreka [IOK

63 K %) 1
ACaHue OKpyKHoCTen https://m.edsoo.ru/8al410a8
KontponbHas padota mo teme "Yriasl
64 B OK HocTH. Bincanueie u 1 Eubmaorexa ITOK
pyx ' | https://m.edsoo.ru/8al141c88
OMMCAHHBIC YETHIPEXYrOJIbHUKN
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
bubnuorexa [JOK
65 METOJ0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/8al41ddc
000011IeHNEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
bubnuorexa [JOK
66 METOJ0B KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/8al4lefe
000011IeHNEe 3HAHUI
bubnuorexa [JOK
67 nu 3] 1
TOTOBA KOHTPOTLHA pabota htps://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHITHI U
68 METOIOB KYPCOB 7 M 8 KJIAaCCOB 1 bubnnorexa LHOK
A yp . ’ https://m.edsoo.ru/8al420ac
000011IeHNE 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrpoasbnsie | IIpakruyeckue
n/n Bcero u3ydeHus | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
| OrnpeznenieHne TPUrOHOMETPUUECKUX | bubnuorexa [JOK
¢dbynkuii yrnos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 DopMyIIsl IPUBEACHUS 1
bubmuoreka [JOK
3 T 1
COpEMa ROCHIHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bu6mmoreka [JOK
5 T 1
COpEMa ROCHIYCOB https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
6 Teopema cunyco 1
peMa CHHycoB https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
9 HaxosxieHue e CTOpPOH U | bubnnoreka [JOK
BEJINYMH YIJIOB TPEYTrOJbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoreka [JOK
10 P 1
CHICHHEC TPEYTOILHIKOB https://m.edsoo.ru/8al42ac0
11 Pemienue TpeyroiabHUKOB 1 bubmmorexa [TOK
Tpeyr https://m.edsoo.ru/8al42ac0
bu6mmorexa [IOK
12 Pemenue tpeyro 0 1
HICHHE TPEYTOTBHIKOB https://m.edsoo.ru/8al42ac0
13 Pemienue TpeyroabHUKOB 1 bubnmuorexa [JOK




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

[IpakTuueckoe NpUMEHEHUE TEOPEM

bu6mmoreka [IOK

14
CUHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
s [IpakTHueckoe MpUMEHEHNE TEOPEM
CHUHYCOB U KOCUHYCOB
16 KoHTponbHas pabota 1o Teme bubnnoreka [HOK
"Pewienue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
bubnnoreka [JOK
17 [TonsiTre o mpeoOpa3zoBaHUM MOAOOHS 1
https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE AJIEMEHTBI bubnnoreka [JOK
no1I00HBIX (Uryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE AJIEMEHTHI
noJ00HBIX uryp
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
20 XOpI, TEOpEMa O MPOU3BEACHUN bubnnorexka [JOK
OTPE3KOB CEKYIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJlbHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
71 XOp[, TeOpeMa O NPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJlIbHOU
Teopema 0 mpoU3BEACHUN OTPE3KOB
” XOp[, TEOpeMa O NPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJlbHOU
7 [IpruMmeHeHne TeopeM B pEeIICHUU bubnnoreka [HOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 [IpuMmeHeHne TeopeM B peIICHUU bubmuorexa [JOK




TCOMCTPHUICCKUX 3aaayd

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

[IpumeHeHue TeOpeM B pelIeHUH

bubmuoreka [JOK

25
TeOMETPUYECKUX 3a11a4 https://m.edsoo.ru/8a144578
Konrponbnas padora mo reme
26 "IIpeobpazoBanue mo00wus. bubnmoreka [JOK
Metpuueckue COOTHOIIECHUS B https://m.edsoo.ru/8a1447a8
OKpy>kHOCTH"
OrnpeziesieHre BEKTOPOB.
27 d)nznquKHﬁ u FGOMZT HYCCKUI bubmorera [JOK
P https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
)3 CrokeHue ¥ BBIUUTAHUE BEKTOPOB, bubnuorexa [JOK
YMHOKEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
29 CroxeHue ¥ BEIUUTAHUE BEKTOPOB, bubnnoreka [JOK
YMHOXKEHHE BEKTOpPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CnoxeHue ¥ BbIUNTaHUE BEKTOPOB,
YMHOXKEHHE BEKTOPa Ha YHCIIO
31 Pa3noxenue BekTopa no 18ymM
HEKOJUIMHEApHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopaunatsl BekTopa
pA P https://m.edsoo.ru/8al44tbe
CxanspHOe NMPOU3BEICHHE BEKTOPOB,
33 ero 1 EIMCHCII;I/IC IUIS HaXO)KI[eHI/II:})I bubnnorexa LIOK
p https://m.edsoo.ru/8al14539c¢
JUTFH U YTJIOB
CxanspHO€ NMPOU3BE/ICHHE BEKTOPOB,
34 ero 1 EIMCHCII;I/IC IUIS HaXO)KI[eHI/II:})I bubnnorexa LIOK
p https://m.edsoo.ru/8a14550e
JUTH U YTJIOB
bubmuorexa [JOK
35 Pemenne 3amad ¢ moMoIbio 1

https://m.edsoo.ru/8al44c3a




BEKTOPOB

Pemrenue 3a1a4 ¢ mOMOIIBIO

bubmuoreka [JOK

36 BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [TprMeHeHre BEKTOPOB IS PEIICHUS
3aa4 QU3UKU
18 Konrponbnas padora mo reme bubmumorexa [IOK
"BexTops!" https://m.edsoo.ru/8a145b08
39 JlexkapToBBI KOOPIMHATHI TOYCK HA
IJIOCKOCTH
. bu6mmoreka [IOK
40 YpaBHeHHE NPAMOJ https://m.edsogru/Sa145048
41 YpaBHeHHE NPAMON
bubmuorexa [JOK
42 YPABHEHUE OKPYKHOCTH https://m.edsogru/8a14635a
43 Koopaunats! Touek nepeceveHus bubnuoreka [IOK
OKPY’KHOCTH U IIPSIMOM https://m.edsoo.ru/8a146620
MeTo KOOpAMHAT TPU PELICHUN
44 reOMETPUYECKUX 3a/1a4,
MPAKTUYECKHX 337124
MeTto1 KOOpAWHAT MIPH PEIICHUN
45 reOMETPUYECKHX 3a/1ad,
MPAKTUYECKUX 3a7a4
MeTto1 KOOpAWHAT MIPH PEIICHUN
46 reOMETPUYECKHX 3a/1ad,
MPAKTUYECKUX 3a7a4
47 KonTtponbHas pabora o Teme bubnuoreka [IOK

"JlexkapTOBbI KOOPANHATHI HA

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




mwIockocTu"

43 [IpaBunIBHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK
BBIYMCJICHUE UX DJIEMECHTOB https://m.edsoo.ru/8al46fda
b K
49 Yucino n. /lnvHa OKpyKHOCTH nommorexa 110
https://m.edsoo.ru/8al1472c8
50 Yucno ©. JInuHa oKpyKHOCTH bubmorexa HOK
https://m.edsoo.ru/8al4714c
51 JlnnHa nyru oKpy>KHOCTH
52 Pannannas mepa yria bubmmorexa [TOK
https://m.edsoo.ru/8al4714c
53 ILomane kpyra, CeKTopa, CerMeHTa bubmorexa LIOK
pyra, Ceieropa, https://m.edsoo.ru/8a147426
54 IInomans Kpyra, CEeKTOpa, CerMeHTa bubmorexa HOK
HIa> KpyTd, pa, https://m.edsoo.ru/8a147750
55 [Inomans kpyra, CeKTOpa, CerMeHTa bubmorexa HOK
HIa> KpyTd, pa, https://m.edsoo.ru/8a147750
bu6mmoreka [JOK
56 ITousTHe 0 ABUKEHUH IIJIOCKOCTH
https://m.edsoo.ru/8al147c82
. bubnuotexa [JOK
57 [TapayienpHBIN EPEHOC, TOBOPOT
https://m.edsoo.ru/8al147f16
58 [TapannenbHbIi IEPEHOC, IIOBOPOT bubmorexa HOK
p P ’ P https://m.edsoo.ru/8al147f16
59 [TapajuienapHbIN EPEHOC, TIOBOPOT
60 [TapannenpHbIi IEPEHOC, TOBOPOT
61 ITpuMmeHeHne ABMKEHUN TPU bubmuoreka [IOK
peleHnn 3anaq https://m.edsoo.ru/8a1480e2
62 KonTtponbHas pabora o Temam




"ITpaBHIIbHBIE MHOTOYTOJIBHUKH.
OkpyxHOCTb. [IBr>KkeHUs miI0cKOCTH"

63

[ToBTOpEeHmE, 0600IICHNE,
cUcTeMaTH3alus 3HaHui. M3mepenue
TEOMETPHYECKUX BEIIMYUH.
TpeyronpHuKH

bu6mmoreka [IOK
https://m.edsoo.ru/8a148524

64

[ToBTOpEHHE, 0000IICHUE,
CHUCTEMAaTU3AIUs 3HAHHH.
[TapamiensHbIC U IEPIICHIUKYIISIPHBIC
PSIMBIE

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

65

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTHh3alysl 3HAHHMH.
OKpy’>KHOCTb U KpYT.
['eomeTpruyecKue OCTPOSHUS. Y TIIbI
B OKPYXKHOCTH

66

[ToBTOpenue, 06001IIEHNE,
cucTeMaru3anys 3HaHui. Brimcannbele
Y OTIMCaHHBIE OKPY>KHOCTH
MHOTOYTOJIbHUKOB

67

HtoroBast KOHTpoJIbHAs paboTa

bu6mmorexa [IOK
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yjabTara
6 I'eomerpus
Pacrio3naBaTh M3y4eHHBIE TeOMETpUYECKUE (UTYPBI, OMPEAENsATh UX
B3alMHOE pACIIOJIOKEHHE, H300pakaTb IeoMeTpUuYecKue (uUrypsl,
6.1 BBIIIOJIHATh YEPTEKU IO YCIOBHUIO 3a1auu. M3mepsarh JIMHEHHbIE U
yIJI0BbI€ BEIMYUHBI. Pemares 3a1auu Ha BHIYMCICHUE AJIMH OTPE3KOB U
BEJINYUH YTJIOB
Jenate rpyOyI0 OLEHKY JIMHEHHBIX M YTJIOBBIX BEIWYHH MPEAMETOB B
6.2 peambHON JKU3HH, pa3MEpOB MNPUPOIHBIX OO0BEKTOB. Paznmuarh
pa3Mepsl AITHX 00BEKTOB MO MOPSIKY BETUUNHBI
6.3 CTpoUTh YEPTEKH K TCOMETPUUYECKUM 3a/1auam
[Tonp30BaTbCs NMpU3HAKAMU PaBEHCTBA TPEYTOJBbHUKOB, UCIIOIb30BATh
6.4 MIPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJbHUKOB MPU PELLICHUN
3a1a4
6.5 IIpoBoguTh  JOTMYECKHE  PACCYXKIEHUS  C  HCIOJIB30BAHUEM
' TreOMETPUUYECKUX TEOPEM
[Tonb3oBatbes IpU3HaAKaMU paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYrOJIbHUKOB, CBONCTBOM MEIHaHbl, NPOBEAEHHONW K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1a4
OnpenensiTb NapauieIbHOCTh NMPSAMBIX C MOMOIIBIO YIJIOB, KOTOPbHIE
6.7 oOpa3zyeT ¢ HUMHU cekymias. Onpeneniars NapajieNbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOW J0 TOYEK
JAPYrou NpsiMon
6.8 Pemrate 3a1aun Ha Ki1eT4aToi Oymare
6.9 [IpoBOUTH BBIUMCIEHUS W HAXOJUTh YHCIOBbIE U OyKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKHUX 3agadaXx C MCIIOJIb30BAHUCM




CyMMBI YIJIOB TPEYTrOJIBHUKOB M MHOI'OYIOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPU MEPECEUCHUU JIBYX MapajuleIbHbIX IPSIMBIX

CeKyllel. PemaTe npakTuyeckue 3a1aui Ha HaX0XKJICHUE YIIIOB

BH&I[GTB IIOHATHUCM TCOMETPHUICCKOI0O MECTa TOYCK. YMmeTh

6.10 onpeAensiTh OWUCCEeKTPUCY YIJla M CEPEeIUHHBIA MEePIEeHIUKYISAp K
OTpE3KY KaK F€OMETPUUECKHE MECTA TOUEK
@opMyIHpOBaTh OMNPEICICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
6.11 JMaMeTpa OKPYKHOCTH, TIOJIb30BaThCS MX CBOMCTBaMHU. YMETh
MIPUMEHATH 3T CBOMCTBA MPU PEILICHUHU 3a/1a4
Bilagers NOHATHEM ONHMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoiuTh e€ meHtp. Ilomb3oBatbes dakramMu O TOM, 4YTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHON TOYKE, U O
TOM, YTO CEpEeIWHHBIC MEePIEHANKYISIPHl K CTOPOHAM TPEYrOJbHHKA
IEPECEKAIOTCA B OJIHOM TOUKE
Bnagerp mnoHsATHEM KacaTelabHOW K OKPYXXHOCTH, I0JIb30BaThCS
6.13 TEOPEMOW O MEpPHEeHAUKYISIPHOCTH KacaTeIbHOM U  paauyca,
MIPOBEIEHHOTO K TOUKE KAaCaHUsI
6.14 [Tonp30BaTbcsi MPOCTEHIIMMHU TEOMETPUYECKUMU HEPABEHCTBaMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 IIpoBOANTE OCHOBHBIE TI'€OMETPUYECKHE IIOCTPOEHHUS C IOMOUIBIO
. LHUPKYJIS U JIMHEHKU
8 KIIACC
Kon .
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUsA
pe3yJabTara
6 I'eomerpus
61 Pacnio3HaBaTh OCHOBHBIE BBl UYETHIPEXYTOJBHUKOB, WX 3IJIEMEHTHI,
' MOJTH30BaThCS UX CBOMCTBAMH IMPHU PEIICHUHN T€OMETPHUUECKUX 3a1ad
62 [IpuMeHATh CBOMCTBA TOUKM TMEPECEUECHMs] MEANaH TpPEeyrojbHUKA
' (TIeHTpa Macc) B pelieHU  3a1a4
6.3 Brnagets moHsATHEM CcpemHed JMHWHM TPEYroJbHHKA M Tpamelu,

NPpUMCHATL HX CBOMCTBaA npu pemeHuu TCOMCTPUICCKUX 3aJady.




ITons3oBatbest Teopemon Paneca U TEOPEMON O NMPONOPLUOHATIBHBIX

OTpE3Kax, MIPUMEHATH UX IJIA PCIICHUSA IPAKTUYCCKUX 3aJa4

6.4

[IpuMmeHsATh NOpU3HAKK MOAOOUS TPEYTOJIbHUKOB B PELICHUU

TCOMCTPHUYCCKUX 3aaa4d

6.5

[Tons3oBatbes Teopemoit [ludaropa st penieHns TeoMeTpHUECKUX U
IpakTU4eckux 3amad. CTpouTh MaTEeMAaTHYECKYH0 MOJECIb B
MIPAaKTUYECKUX 3a7a4axX, CaMOCTOSTENbHO AEJIaTh YepTEX U HAXOIUTh

COOTBETCTBYIOIIHE JJIMHBI

6.6

Bnagers noHATHAMM CHUHYCa, KOCHHYCa W TaHI€HCa OCTpPOro yria
HPSIMOYTOJIBHOTO TPEYroyibHUKA. 1l0yIb30BaThCA 3TUMH INOHATHIMHU

JI pCHICHUA IMTPAKTUYCCKUX 3a/lav

6.7

Bbruucnare (pa3nuyHbIMM  crioco0amMu) IUIOIAAb TPEYrojbHUKA U
IUIOU[aIM  MHOTOYrOJbHBIX (uryp (Imosib3ysch, IJ€ HEOO0XOAUMO,
KaJIbKyIATOpOM). [IpMMEHATh NOJy4YEeHHbIE YMEHHS B MPAKTHUECKUX

3agadax

6.8

BitageTs MoHATHUAMY BOIMCAaHHOTO U LIEHTPAJIBHOIO yIJjla, UCIIOJIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIJIax MEXKAY XOpAamMH (CEeKyLIMMH) U
yrie MeXAy KacaTeJIbHOW M XOpPJOM NpU PELICHUH T'€OMETPUYECKUX

3a1a4

6.9

Bnagerp mnoHATHEM ONHCAaHHOIO ‘IeTBIpéXyI‘OJ'IBHI/IKa, NNPpUMCHATDH

CBOMCTBA ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PELICHUH 3a7a4

6.10

[IpuMeHATH TONy4YeHHBIE 3HAHUS HAa IPAKTHKE —  CTPOUTH
MaTeMaTHUYeCKUE MOJCIH I 3a]ad PEaJbHOU JKU3HU U IIPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIEHHUS C [PUMEHEHHEM TNoao0us U

TPUTOHOMCTPHUU (HOJ'IB3y5[CB, rac HCO6XOI[I/IMO, KaJ'IBI(y.]'IHTOpOM)

9 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUA

6

I'eomerpus

6.1

3HaTh TPUTOHOMCTPUUCCKHUC (I)YHKI_II/II/I OCTPLBIX YI'JIOB, HAXOOUTH C HUX

NOMOIIBIKO PA3JIMYHBIC JSJIEMCHTBI MPAMOYI'OJIbBHOI'O TPCYTOJIbHUKA




(«pemeHne  MPSAMOYTOJBHBIX  TPEYrOJLHUKOBY»). Haxomuts  (c

IIOMOIIBIO KaJ'IBKynﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

Ilons30BaThCsA (bOpMy.]'IaMI/I IIPpUBCIACHUS u OCHOBHBIM
TPUTOHOMETPHUYCCKHUM TOXACCTBOM [JIsI HaAXOXICHHUA COOTHOIICHUM

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIMUYNHAMUA

6.3

Hcnonp30BaTe TEOPEMBI CHHYCOB M KOCHHYCOB IJIsi HAXOXKIACHUS
Pa3IUYHBIX JIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJIbHUKOBY),

MNPUMCHATH UX IIPU PCIHICHUHN TCOMCTPHUICCKUX 3a1aY

6.4

Bnagerp moHsTHsSMH TIpeoOpa3oBaHUS IMOAOOMS, COOTBETCTBEHHBIX
JJIEMEHTOB MOA00HBIX (uryp. Ilomp3oBaThes CBOWMCTBAMHU MOJOOUS
MPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIISITH UIMHBI U HAXOJAUTh YIIIbI Y
noo0HbIX Quryp. IlpuMeHsTh CBOICTBa MOMOOMS B MPAKTHYECKHX
3ama4ax. YMeTh TPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B

OKpY’KaloIlleM MUpe

6.5

[Monp30BaThcss TEOpeMaMH O TIPOM3BEACHUH OTPE3KOB XOpH, O

MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBAAPaTe KacaTeIbHOU

6.6

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FCOMeTpI/ILIeCKI/Iﬁ n
(1)I/I3I/I‘-IGCKI/H>'I CMBLICJI, IPUMCHATL UX B PCHICHUHU T'COMCTPHUYCCKUX U
(I)I/I3I/ILI€CKI/IX 3agay. HpI/IMCHHTL CKaJIAIpHOC TPOU3BCACHUC BCKTOPOB

IJI HAXOKACHU A UINH U YTJIOB

6.7

Ilonp30BaThCSI METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PCeHICHUN I'COMCTPUICCKUX U ITPAKTHYCCKUX 3a1a1

6.8

Biagers NOHATUSAMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JJIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHOW Mepwl yrIua,
YMEThb BBIYMCIIATH ILIOMIAAb Kpyra W ero 4acred. IIpumeHsars

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

6.9

HaxomuTh ocu iy LIEHTpbl CUMMETPHUH (UTYD, TPUMEHSTH JABHKEHUS

IIJIOCKOCTH B IPOCTEUIINX CIydasx

6.10

HpI/IMeHHTL IMOJIYYCHHBIC 3HaHHWA Ha  IOPaKTHUKE —  CTPOHUTH
MaAaTEeMAaTUYCCKUE MOJACIN TJId 3aaad peaJ'IBHOI\/II KN3HU W IPOBOJUTH
COOTBCTCTBYIOIIUEC  BBIUUCICHUA C IHNPUMCHCHUCM HO,Z[06I/IH n

TPUTOHOMETPUYECKHX (GYHKUUN (TONB3YsCh, TI/€ HEOOXOAUMO,




KaJIBKYJIATOPOM )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 31eMeHT COepPKAHUSA
6 I'eomeTpust
Hauansnele nonstus reomerpun. Touka, npsmasi, OTpe3oK, ayd. Yroia. Buast
6.1 yriioB. BeprukanbHbie W cMexHble YIUbl. buccektpuca yrma. Jlomanas,
MHOTOYyrojipHUK. [TapamienpsHoCTh U NEPIEHIUKYIIPHOCTD IPSIMBIX
62 Cummerpuunbie  ¢urypel. OCHOBHBIE CBOHCTBa OCEBOH CHMMETPHH.
' [Ipumepsl cHMMETPHUH B OKPYXKaIOLIEM MUPE
63 OcCHOBHBIE IIOCTPOCHHSI C TIOMOIUBIO LUPKYJIS U JIMHEHKU. TpeyrosbHUK.
' BricoTa, Mmenunana, OuccekTpuca, UX CBOMCTBA
64 PaBHOOenpeHHBII W pPaBHOCTOPOHHUI  TpeyrosbHUKU. HepaBeHcTBO
' TPEYTrOJIbHUKA
6.5 CpoiicTBa M TMpHU3HAKKM pPaBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3HaKu
' paBEHCTBA TPEYTOJbHUKOB
6.6 CpolicTBa 1 NPU3HAKU MapaJJIeNbHBIX OpIMbIX. CyMMa YIJIOB TPEyTrOJIbHHKA.
' Baemnue yriel TpeyrojapHuKa
[IpssmoyronbHblii  TpeyroapHuUK. CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO
67 TpPEeyrojbHUKa, MpOBEeAEHHOW K runoreHyse. [lpu3Haku paBeHcTBa
' MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpSIMOYTOJIBHBIN TPEYrOJIbHUK C YIJIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, TeopemMa o OonblieM yrie u Oonblieil  CTOpoHE
TpeyroibHuKa. [lepneHauKynsp v HaKJIOHHAs
69 l'eomerprnueckoe Mecto TOYek. buccekrpuca yrima W cepeAVHHBINA
' NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK
OkpyXHOCTB W Kpyr, XOpJa M JWaMeTp, HX CcBoWcTBa. B3anmmHoe
6.10 pacrlojoKEHUE OKpY)KHOCTH U mnpsmor. KacarenbHas u cekymias K

OKPY>KHOCTH

6.11

OKPY)KHOCTI), BIIMCaHHas B YTOJL. Brmcannas m ommcaHHas OKPY>KHOCTHU




TPEYroJabHUKA

8 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOep:KAHUSA

6 I'eomerpus

6.1 YetpipéxyroapHuku. [lapaienorpamMm, ero npu3Haku U CBOMCTBA

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

63 Tpanenus, paBHoOOKas Tparenus, e€ cBoiicTBa U npusHaku. [IpsmoyronbHas
' Tparneuus

64 Merton yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TEOpeMa O IPOMOPIUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpaneuuu. L{eHTp macc TpeyroipHUKa

6.6 [Tonobue TtpeyronbauKoB, KoddduiueHt mnomodbus. IIpusHaku mogobus
' TpeyroiabHUKOB. [IpuMeHeHre noqo0us MPH peleHNH TPAKTUIECKUX 3a/1a9
6.7 @opmyabl A8 IUIOIIAAU TPEYrojbHUKA, MapajjenorpamMmma, pomba Hu
' Tpaneuuu

6.8 CpoiicTBa muomazneit reomerpuueckux Quryp. OTHomIeHHe TUIOIIAAEH
' o100HBIX pUryp

69 Brruncnienne mioniagei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
' Oymare

6.10 Teopema IIudaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHuu
' MIPaKTUYECKHX 3aja4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJia MNPSMOYTOJbHOTO TPEYTrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  |pPUrOHOMETPUYECKHE
¢yskuu yrinos B 30°, 45° u 60°

6.1 Brnucannbele M LEHTpanbHBIE YIUIBI, YTOJ MEXAY KacaTelbHOM M XOpIOM.
' VYribl MeXAy XOpJaMu U CEKYITUMU

6.13 BrucanHble U ONIMCAaHHBIE YETBIPEXYTOJIbHUKHU

6.14 B3anmHoOe pacnonoxkeHue IByX OKpyxkHocTed. KacaHnme OKpy K KHOCTEH.

OO0mre kacaTenbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6 I'eomeTpus
6.1 Cunyc, kocunyc, TaureHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX1eCTBO. DOPMYIIBI IPUBEACHUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 IIPAaKTUYECKUX 3a7ad C MCIOJIb30BAHUEM TEOPEMBbl KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre coOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpou3BeACHUN OTPE3KOB XOPJI, TEOPEMBI O MMPOU3BEACHUHN OTPE3KOB
' CEeKYILIUX, TEOpeMa O KBajipaTe KacaTeabHOU
Bexrop, mmHa — (MOAynb)  BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MPOTUBOMNOJIOKHO  HANpaBlEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BEKTOopamu. PaznokeHue BeKTopa 1o JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkansipHOe MPOU3BEIACHHE BEKTOPOB, MPUMEHEHUE IS
' HAXO0XJACHUS JUIUH U YIJIOB
JlexapTOBBl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATaX, MepeceueHrne OKPYKHOCTeH U MpsIMbIX. MeToa KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHI
69 JlnHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BBIUUCICHHUE JUIUH JyT
' OKPYKHOCTEMN
6.10 [Inomane kpyra, ceKTOopa, CErMEHTa
611 JIBIDKEHHsI IUIOCKOCTH M BHYTPEHHUE CHUMMETpUM (Uryp (diIeMeHTapHbIe

npencrasienus). [lapamnenshsiil nepenoc. IloBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Koxa
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI0
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyueckoe MpeacTaBieHHe MHOXKECTB
JUIsl OTIMCAHUS PEABHBIX IPOLECCOB U SIBJICHMM, DU PELICHUH 3a]a4

Hu3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IOHATHAMM: OIIPCACIICHHUC, aKCHMOMad, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTDL IIPUMCPbI W KOHTPIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypajJbHOE YHCIO, MPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATYpPAJbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHCIAa, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTaHIAPTHBINM BUJ YKCIA, PAIMOHAIBHOE YHCIIO,
UppalMOHATILHOE YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YHUCJIAMH, CpaBHUBATH U
yIOpSAIOYMBATh YHUCHA, TPEICTaBIATh YHCIa HAa KOOPAWHATHOM
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTeneHu
Oosbllle €AMHUIBI;, YMEHHME BBIOMHATH PAcdy€Thl MO (QopMmyIam,
peoOpa3oBaHus IENbIX, JPOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSIMH, PA3I0KEHHE MHOIOYJIEHAa Ha MHOXKUTEIH, B
TOM 4HCII€ C UCHOJb30BaHHMEM (OpMyJ pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE U KBaJpPAaTHHIE ypaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHBIE W JPOOHO-pallMOHAILHBIE HEPaBEHCTBA C  OJHOU
[IEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHN 33J1a4 U3 JIPYrux MpeaMeTOB
U TMPAKTUYECKUX 3aJa4; YMEHUE HCIIOJIb30BaTh KOOPJAMHATHYIO
IpSAMYI0 ¥ KOOPJIWHATHYIO IIJIOCKOCTh IS M300paKCHHsS PEIICHUI

ypaBHEHUI, HEPABEHCTB U CHUCTEM

YMeHue onepupoBath MOHATUAMU: GyHKIHUA, Tpaduk QyHKIMH, HYIHA
byHKIIH, IPOMEXYTKH 3HAKOIOCTOSHCTBA, MIPOMEXKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJbIIEE M HAUMCEHbIIEEC 3HAYCHUS
byHKIHH; yMeHHe OIIepUPOBATH HOHATHSAMHU: npsmast
MPOTOPIHOHATIBHOCTD, JTMHEHHAs (YHKIHS, KBaJpaTHuHas (QyHKIUS,
oOpaTHass TPOIMOPIMOHATBHOCTh, TMapaboiia, Trumnepbosia; yMeHHe
CTPOUTH rpaduku QYyHKIUH, UCIIOIB30BaTh TPa(UKU IS OIpeIeIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /ISl PEUICHHUsS 3a[ad U3 JIPYTUX
y4eOHBIX TIPEIMETOB W peajbHOM JKU3HH,; YyMEHHE BBIPAXKATh

(dhopMyJlaMy 3aBHCHMOCTH MEXKIy BETMYNHAMUA

YMenune OICprUpoOBaAThH IIOHATUSAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKkas  IPOrpeccHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a/1ad U3 IPYTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemarth 3a7aud pa3HbIX TUIMOB (B TOM YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, padoTy, IEHy TOBAapOB U CTOMMOCTh
TOKYIIOK W yCIIYT, HAJIOTH, 33J1a4d U3 00JIaCTU YIPABIICHUS TUYHBIMHU U
ceMeiHbIMU  (UHAHCAMH); YMEHHE  COCTaBIATh  BBIPAXKCHHUS,
YpaBHEHMUS, HEPABEHCTBA W CHCTEMbl IO YCIOBHUIO 3aJayu,
WCCIIEeIOBATh MOJIYYEHHOE PEIlIEHUE W OLEHUBAThH MPaBIONOA00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: (UTypa, TOUKA, OTPE3OK, Mpsimas,
Jy4, JIOMaHasi, yroji, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUU TPEYroJbHUKH, MPSIMOYTOJbHBI TPEYroibHUK,

MEaraHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYT'OJIbHUKA, ‘-ICTBIpéXYTOJIBHI/IK,




napajjienorpaMM, pomMO, TPSAMOYTOJbHUK, KBaJpaT, Tpamelus;
OKPY)KHOCTb, KpYTI', KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBCHHBIMU
¢burypamu; ymMeHue pemarb 3aayd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIIMYUH C NPUMEHEHUEM

M3YYEHHBIX CBOMCTB GUryp u (hakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaieIbHOCTh M TMEPHEHAUKYISIPHOCTD MPSMBIX,
yroa MeXAy TMpsSMbIMHU, TEPIECHIUKYISp, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, NoJoOHbBIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM U NPSMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
noxobue ¢Guryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaoIlleM MUpe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, PacCTOSHUE, YIoj
(BemMuMHA yria, CUHYC U KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyabl TMepuUMeTpa U  IJIOUIAU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOUIaTU Kpyra, o0bema
IPSIMOYTOJIBHOTO IapaJUIECIENUIEe1a; YMEHUE INPUMEHATh IPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPHYECKHE COOTHOUICHHS VIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaei

12

YMenue wuzo0paxarb IUIOCKHE (QUIYpbl W UX KOMOMHAIWH,
IIPOCTPAHCTBEHHbIE (UTYpbl OT PYKH, C TOMOIIbIO YePTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB 10 TEKCTOBOMY HWJIU

CHUMBOJIbHOMY OIIMCAHUTO

13

YMmenue OIICpHUPOBATH INOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAHHAT, KOOpPAWHAThI TOYKHU, BCKTOD, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YUCJIO, CKAJIAPHOC ITPONU3BCACHUC BEKTOPOB,
YMCHHUEC HCHOJB30BATE BCKTOPBI MU KOOPAWHATHI JJIA NPCACTABICHUSA
JaHHBIX W PCIICHHUA 3adad4, B TOM YHUCIIC U3 JPYrux y‘-IC6HLIX

MPEIMETOB U pEATbHOMN )KU3HU

14

YMeHne omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYEeCKoe, MeauaHa,
HauOoJblllee W HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPCTUPOBATDH n HpCO6pa3OBBIBaTL




uHpOpMAIMIO, TPEJICTABICHHYI0 B Ta0iuIax M Ha JguarpaMmax,
OTPa)KAIOILYK CBOMCTBA M XapaKTEPUCTUKHM pPEaJbHBIX IIPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaThb W3MECHYMBBIE BEIUMYMHBI B

OKpY’KaroIllleM MUpe

15

YMeHue omnepupoBaTh TMOHATHSIMH: CIyYalHBIA OMBIT (CITydaiHbIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (IJIEMEHTAPHBIM HCXOJ)
CIIy4alflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOJUTh BEPOSTHOCTH CIIy4ailHBIX COOBITHH B OMNBITax C
PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPTraHM30BAaHHOTO Imepedopa M C HCIOJIb30BAaHHEM
MpaBWjla YMHOXXEHHUS; YMEHHE OIICHMBATh BEPOATHOCTH peabHBIX
COOBITUH W SIBJIEHUH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITH B OKpYXaloIleM MHpPE U B IKU3HU;
3HAKOMCTBO C IMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BbIOMpATh MOIXOISIIMKM W3YYEHHBIM METOA Ui pelieHUs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC M KU3HH, PACIIO3HABATh MPOSBIECHNE 3aKOHOB MaTEMaTUKHU B
HCKYCCTBE, OIMCHIBATh OTJEIbHBIC  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKH KaK HAayKH, MPUBOIUTH
MpUMEpPbl MATEMATHUECKUX OTKPBITUH U X aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna u BBIYUCICHUS

1.1 Hatypanbenblie u nienble uncia. [Ipu3Haku qenuMocTy HEeIbIX YUCEe

- OOBIKHOBEHHBIE W JIECATHYHBIE  JpPOOHM,  MPOLEHTHI, OECKOHEUHBIC
' HNepUOANYECKHE JpooH

13 PanmonaneHupie  uncna. Apudmernyeckue omepanuud ¢ parroHATBHBIMU
' YUCIIAMU

14 HelictButenpHble uncia. ApudmeTHUecKue ornepanud ¢ JACUCTBUTEIbHBIMU
' YUCIAMU

s [Ipubnm>x€HHbIE BBIYUCICHUS, MPaBUJIa OKPYTJIEHUSA, NPUKUIKA M OICHKA
' pe3ynbTaTa BRIUMCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

55 Crenenb ¢ uenbiM mokaszatesieM. CTeneHb C PalMOHAIBHBIM ITOKA3aTEJIEM.
. CgoiicTBa cTeneHn

2.3 MHorousIeHBI

24 Anrebpanueckas 1poob

Y Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHH. HenictBus c
' apuQMeTHUECKUMHU KOPHSIMH HAaTypalbHON CTETIEHH
3 YpaBHEHHUS 1 HEpABEHCTBA

- Ilensie u npoOHO-panMoHanbHbIE ypaBHEeHHs. CHCTEMBI U COBOKYITHOCTH
. YpaBHEHUU

3s Ilensie w npoOHO-parMoHAIbHBIE HEepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenune TekCcTOBLIX 3a1a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIENOBATEIFHOCTEN




Apudmernueckass u reomerpuyeckas mnporpeccun. dopmyna  CIOXKHBIX

4.2
IPOLICHTOB
5 DOyHKIHUH
Oyukus, cnocodbl 3amanus ¢QyHkuu. [paduk  PyHkmum. OO6nacTh
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxiuu. IIpomexyTku
5.1. 3HAKOIOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMU. MakcuMymsbl U
MUHHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHUE (YHKIMMA Ha
IIPOMEXKYTKE
6 KoopauHatsl Ha IPSIMOU U IIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypHI 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHOroyronbHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reomeTpudecKux BEIMYUH
7.6 BekTops! Ha TII0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposTHOCTB
8.3 Komb6unaropuka
8.4 MHuoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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