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IMNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH I1IEeNbI0 00€CIeUnTh M3YyYEHHE CBOMCTB M pa3MepoB Quryp, mx
OTHOUICHMH M B3aUMHOE DPAacCIOJIOKCHHE, ONMPAETCI Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3ydeHMs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero 00opa3oBaHus 3aKIOYACTCS B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTh JIOTHUECKHE YMO3aKIIFOUECHHUSI, JOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJI€eHHs «OT TPOTUBHOIO», OTJWYaTh CBOWCTBA OT IIPU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUS.

BTopoil 1enpr0 HM3ydeHUsT TE€OMETPUM SIBISIETCA HCIOJB30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JODKEH Hay4duThCs
OIPENETUTh FCOMETPUUECKYIO (UTYpY, ONUCATh CIOBAMU JAHHBIA YEPTEXK WIIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO y4acTKa, pACCUNTATh HEOOXOAUMYIO JUTHHY
ONTOBOJOKOHHOTO KaOensi wih TpeOdyeMmble pa3Mepbl Tapaxa s aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUMU.
[Tpu pemieHnn 3a7a4 MPaKTHUYECKOIO XapakTepa OO0y4aroUMiicss y4uTcs CTPOUTH
MaT€MaTUYeCKHEe MOJEIM PEaNbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMU YUYEOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
U TIOHSATUH, JIEMOHCTPUPOBATh NPHUMEHEHHUE TMOJYYEHHBIX YMEHUH B (QU3uKe U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIICAYIONIUE OCHOBHBIC DPa3JIeibl
comepxkanusi: «['eomerpuueckne GuUrypsl W WX CBOWCTBay, «M3mepeHue
F€OMETPUYECKUX  BEIIMYUH», «JleKkapToBbl KOOpAMHATHI Ha  IJIOCKOCTHY,
«Bekrtops», «/IBrxkenus miaockoctn», «IIpeodpasoBanus mo100us».

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



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble U CMEXHbIE VIl buccektpuca yriua. JlomaHnas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

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

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
Bricora, mennaHna, OuccekTpuca, UX CBOMCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

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

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYTOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJbLleH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopJa M JUaMeTp, HUX CBOHcTBa. B3anmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyrojl. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
cllydad TapajuiesiorpaMMoB (TPSMOYTOJILHUK, POMO, KBajapaT), UX MpPHU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cummerpusa. Teopema Daieca u
TeOpeMa O IPOIOPLUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuUKa.

[Tonobue TtpeyronbHUKOB, Ko3pduiuent mnoaodus. [IpuszHaku mnomoOus
TPeyrojabHUKOB. [IpumeHeHne nogooust pu pelIeHUH TPAKTUIECKUX 3a/1ad.



CpoiicTBa miomaael reomerpuueckux Quryp. @opMynbl A IIOLMIAIH
TPEYroJIbHUKa, Napajuienorpamma, pomOa u Tpanenud. OTHOILIEHHE IUIOIaeh
noTI0OHBIX (QUTyYp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

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

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrjla IMpsSIMOYIOJbHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTJIbI, YrOJ MEXKIYy KacaTEIbHOW M XOPIOW.
VYrimel  Mexay ~XopaaMu M CeKylUIMMHU. BrnucaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacrnojiokeHue AByX OKpyxHocTel. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOXKAeCTBO. DOpMyIIbI IPUBEACHUS.

Pemienne TpeyroapHukKoB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHYeCKMX 3adad4 C MUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaApaTE KacaTeIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIIPABIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIlEpallMd HAJA BEKTOpaMu. PasnojkeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BeKkTopaM. KoopauHaTel BekTOpa. CKaaspHOE MPOU3BEICHHE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METO KOOPAUHAT U €Tr0
IIPUMEHEHHUE.

IIpaBunbHbIE MHOTOYroJibHUKHA. JlnmMHa OKpyxkHOCTH. I'pagycHas wu
paavaHHas Mepa yIya, BBIUYMCICHHE JJIMH AYr OKpyxkHocteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM GUryp (dJeMeHTapHbIE
npenacrasienus). [lapamnensHeiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA [NPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

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

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KAaHUHA U PEAM3aLUU €ro
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUsI Ha TMPOTSHKEHUHM BCEW JKM3HM JJIsl YCNEIHOM MNpodeccHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MAaTHYECKOW KYyJbTypOW Kak CpEICTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNOyYUs:



TOTOBHOCTBIO MPUMEHSTh MATEMATUYECKUE 3HAHUS B MHTEpPECaX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHISCKHUX MPOOJIEM B MyTEeH MX pelieHus;

8) ajanranus K U3MEHAIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTHX JIOJeH, mMpuoOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JSMUIIUTHI COOCTBEHHBIX 3HAHUUW U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBUS, (OpPMYJIHPOBATh W OICHMBATh PHUCKH WU
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aAefcTBUA:

e BBIABISTH M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKM MaTEMaTHYECKHX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy MOHATHUAMH, (OPMYIHPOBATH
OTIpEJICICHNs]  TIOHATHM, YCTaHABIWBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukany, OCHOBaHUSA Ui OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCHpHHHMMATh, (OPMYJIUPOBaTh MW  MNPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEpIUTEIbHbIE W OTPUIATENIbHBIE, €IMHUYHBIC, YacTHbIE H OOIIHeE,
YCIIOBHBIE;

e BBIABISTh  MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
NpOTUBOpEYHs B (pakTaxX, [aHHBIX, HAONIOEHUSX U YTBEPKIACHHSX,
npeyiaraTh KpUTEPUH 7Sl BBISIBICHUST 3aKOHOMEPHOCTEH U IPOTHUBOPEUHIA;



e JieNaTh BBIBOABI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa30upaTh JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHHUU (MpsIMbIE U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOATEIHLHO HECIIOXHbBIE J0Ka3aTeIbCTBa
MaTeMaTU4YecKuX (PakToB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJIUTH
MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BeIOMpaTh CHOCOO pemieHus ydeOHOW 3amaud (CpaBHHBATh HECKOJIBKO
BApUMAHTOB peEUICHUs, BbIOMpaTh Hauboyiee TNOAXOAAIUNA C Y4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

e HCIIOJB30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT IIO3HAHUS,
(GbopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOOIEMY,
CaMOCTOATENILHO YCTaHaBJIUBaTh KMCKOMOE M JIaHHOE, (OPMUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3ULINUI0, MHEHHUE;

e IPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJBILIOE UCCIIEOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

¢ CaMOCTOATENHHO (OPMYIUPOBATH O0OOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO HAOIOECHMsSI, UCCIIEIOBAaHMs, OIICHUBATH JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e TPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpoOIecca, a TakKKe BBIJIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

e BBISABJISTH HEJAOCTATOYHOCTh M M30BITOYHOCTH WH(MOpMAIMKM, TaHHBIX,
HEOOXOIMMBIX JJIsl PEILICHUS 3a/1auu;

e BBIOMpaTh, AaHAJIU3UPOBATh, CHUCTEMATH3UPOBATH U HHTEPHPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

- BeIOMpaTh (opmy mpencraBieHuss UHPOpPMANMM W WIUTFOCTPUPOBATH
pemiaemMbie 3aJayd  CXEMaMH, JUarpaMMmamu, HWHOW Trpapukod Hu HUX
KOMOMHAIIMSIMU;

e OIICHUBATh HAASKHOCTH HHGOpPMALUM IO KPUTEPUSIM, MPEITI0KECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eHCTBUS:

e BOCIPUHUMATh U (POPMYIUPOBATH CYKJACHUS B COOTBETCTBUM C YCIOBUSIMU
U LEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO TOUKY 3PECHUS
B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 1O XOJIy PEIICHUS
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

e B X0JZIe¢ OOCYXKJEHUS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMOU TEMBI,
npoO0JIeMbl, perraeMoi 3a7aun, BbICKa3bIBaTh WU, HAIlEJICHHbIC Ha MOUCK
pelIeHusi, COIMOCTaBISATh CBOM CYXIEHUS C CYXKICHUAMH JIPYTUX



YYaCTHUKOB JAMAaNora, OOHApyKUBaTh pa3jinuue M CXOJCTBO IMO3ULUHU, B
KOppPEKTHOM Popme PopMyIHpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;

 IMPEJCTABISATh PE3YyJIbTAThl PELICHUS 3a/1a4d, SKCIEPUMEHTA, UCCIIEI0BAHMS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3a7a4
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUTOpHUU;

e TNOHMMATh M MCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U WHAUBUIYAJIBHON
paboOTHI NPU PEIICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

e NPUHUMATH 1I€JIb COBMECTHOM NEATENbHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOW paboThl, pacnpeAensTb BUIbl pPabOT, JOrOBapUBATHCA,
o0Cy>KIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIAaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e YYaCTBOBaTb B TIpYNnoBbIX (opmax paboTel (0OCYy)JIeHHS, OOMEH
MHEHUSIMHU, MO3TOBbIE IITYPMbI U IPYTHUE), BBINOIHITH CBOKO YacTbh PaOOThI
U KOOPIMHHMPOBAaTb CBOM JEWUCTBHS C JPYTMMH WICHAMH KOMAaHJbI,
OLICHMBAaTh KAu€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

e CaAMOCTOSITEJIBHO COCTaBJIATH IIJIaH, AJITOPUTM pEIICHUs 3ajadd (WA €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpOBaTh U KOPPEKTUPOBATH
BAapUAHThI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

 BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ybTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

e TPEIBUAETHh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPU PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATH COOTBETCTBUE PE3YJbTaTa AEITEIBHOCTHU MOCTABICHHOU LIEIHU U
YCJIOBUSIM, OOBSACHITH MPUYUHBI JOCTHKCHUS WM HEAOCTIKCHUS LEIH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kjacce OOYyYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:

Pacro3naBaTh M3yYEHHBIE TE€OMETPUYECKHE (UTYpPBI, OINpEenensTh UX
B3aMMHOE pPACIOJIOKEHUE, H300paxkaTh T'€OMETpHUYECKHe (GUTYPHI, BBITIOIHATH



YEepTEXKU MO YCIOBUIO 3anaud. M3mepsATb JMHEHWHBIE W YIVIOBBIE BEIMYMHBI.
Pemars 3a1a4n Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

Hlenate rpyOyl0 OILIGHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O0OBEKTOB IO MOPSJIKY BETUUHHBI.

CTpouTh UEepPTEXH K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPU PEIICHUH 3a]1ay.

[IpoBOANTH JTOTUYECKUE PACCYKICHUS C UCIOIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJbHUKA, B PELICHUNA I€OMETPUYECKUX 3aaY.

Omnpenensts napajijieIbHOCTb MPSMBIX C IOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napajuieJIbHOCTh IPSMBIX C ITOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[TpoBOANTH BBIUMCIECHHUS M HAXOAUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTIOYTOJbHUKOB, CBOWMCTB YIJIOB, OOpa3oBaHHBIX MpHU
IIEPECEUECHNH JBYX MAPAJUIENBHBIX MPSAMBIX CEKylled. Pemare npakTudeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Biianerp NOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh OIPEHeisATh
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKUE
MeCTa TOYEK.

@OopMyIMpPOBATh OMNpPEAECIEHU OKPYKHOCTH M Kpyra, XOpIbl U OUaMeTpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOWCTBA IIPU
peleHny 3aaad.

Biianerp MOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ ueHtp. Ilonb3oBaTbes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTOJbHHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHBIC
NIEPIICHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

Bianers noHATHEM KacaTesbHOM K OKPYXKHOCTH, ITOJIb30BAaTHCS TEOPEMOU O
MEPIICHINKYJIIPHOCTH KacaTeJIbHOW U pajuyca, NpOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonp30BaThCA MPOCTEUIIMMHU TEOMETPUUECKUMH HEPABEHCTBAMH, TOHUMATH
UX IIPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C IIOMOIIBIO LIUPKYJISL U
JIMHENKHU.

K koniy oOyuenus B 8 kiacce oOydarOmIMiiCs MOJYYHMT CIEIYIOIINE
MIPEAMETHBIE PE3YNIBTATHI:



Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETBIPEXYTOJIBHUKOB, HUX 3JEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PEUIEHUH T€OMETPUYECKUX 3a1a4.

[IpuMeHATh CBOMCTBA TOYKHM IMEPECEUCHHS] MEIUaH TPEeYrojibHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Bianetp moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W Tpaneluuu, NIPUMEHATH
X CBOMCTBA NPHU pELICHWH reoMeTpuyeckux 3anad. [lomp3oBaTbest Teopemon
dajieca 1 TEOPEMON O IPOMOPLIMOHATIBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PELICHUS
MPAKTUYECKUX 33/1a4.

[IpuMeHsTh npU3HaKK MOJ00US TPEYTOJLHUKOB B PEIICHUH T€OMETPUUYECKUX
3aJ1ay.

[Tonb3oBaTecs Teopemoi Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakThyeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIETb B MPAKTUYECKHX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JITTUHBI.

Brmagets DOHATHMSAMU CHHYyCa, KOCHMHYCa M TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101630BaThCsl STUMH MOHSATHIAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Boruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYTOJIbHBIX ~ (uryp (mosib3ysich, I/i€ HEOOXOAMMO, KaJIbKYJSTOPOM).
[IpuMEHSATh MOTYyYEHHbIE YMEHHUS B TPAKTUUECKUX 33/1a4ax.

Brnanets NOHATHSAMU BIMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, YIiiaxX MEXAy XOpJaMu (CEeKYIIHMH) U yIJie MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

Branetb MOHATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSTh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUH 3aa4.

[IpuMeHsATh MONy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJIEIIN JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NpPUMEHEHUEM NOoA00us W TPUTOHOMETpUU (TOJB3YSCh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
NpPEeIMETHbBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMU OCTPBIX YIJIOB, HAXOJIUTh C UX
MOMOILBIO PAa3JIMYHbIE 3JIEMEHTHl MPSAMOYTOJIBHOIO TPEYrOJbHUKA («pELICHHE
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaxoauTh (¢ MOMOIIBIO0 KaTbKYJIATOPA) AJIMHBI
Y YTJIbl JU1sl HETAOJMUYHBIX 3HAYEHUH.

[Tonb3oBaThcs (popMyliaMH MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM U1 HAXOXXJIEHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUISl HAXO0XKICHUS Pa3Iu4YHbIX
AJIEMEHTOB TPEYTOJbHUKA («pPEIIEHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX IMPHU
pELIEHNH T€OMETPUYECKUX 3aa4.



Bnagers monATtusMu  mpeoOpa3oBaHHMs — MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX Guryp. [loab30BaThCsl CBONCTBAMHU MTOA00MS MPOU3BOIBHBIX
buryp, yMeTp BBIYHCIATH [JIMHBI U HAXOAWUTh YIJIBI y TOJOOHBIX Quryp.
[TpumeHsATH cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7adax. YMEThb MPUBOJIUTH
IpUMEpPBI TOOOHBIX (PUTYP B OKPYKAOIEM MUDE.

[Tonb30BaTECSA TEOpEMAMU O MPOU3BEIECHUHA OTPE3KOB XOpJ, O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMH, IMOHUMAaTh MX I€OMETPUUECKUA U (DU3MUECKUN
CMBICJI, TNPUMEHATh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKasipHOE POU3BEICHUE BEKTOPOB JIJIsl HAXOXKJICHUS JUIMH U YIJIOB.

[lonb30BaTbCd METOAOM KOOPJAMHAT HA IUIOCKOCTH, INPUMEHSTh €ro B
PEIICHNN TEOMETPUYECKUX U MTPAKTHIECKHUX 3aj1ad.

Bnaners NMOHATHUAMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI JYTH OKPYXHOCTH U paJMaHHON Mepbl yIjla, YMETh BBIUUCIATH IUIOUIA/b
Kpyra u ero yacTteil. [[puMeHsTh moydeHHbIe YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (UTYp, TNPHUMEHSTh JBHIKECHHUS
IJIOCKOCTHU B MPOCTEUIINX CIydasiX.

[TpyuMeHsTh MOJydYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJIEJIH AJIS 3a/1a4 peajbHOW KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCIICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanuecTBo yacos DJIeKTPOHHbIE
Ne HanmenoBanue pa3aeiios u Kontp. Tpax. (uudgposrbie)
n/m | TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsl, padoThI
pecypcbl
[Ipocrelinne reoMeTpudecKue
1 (GuUrypsl U X CBONCTBA. 14 9 bu6muoreka [JOK
N3mepenne reoMeTpudecKux https://m.edsoo.ru/7f415e2e
BEJINYUH
but6mmorekxa [IOK
2 T 22 2
peyrofeHiKi https://m.edsoo.ru/7f415e2e
3 [TapannensHble npsiMbIe, CyMMa 14 1 bubmmoreka [JOK
YIJIOB TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
OKpy>XHOCTb U KpPYT. bubnmnoreka [JOK
4 14 1
['eomeTpuueckue nocTpoeHus https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHue, 0600IIEHNE 4 1 bubmuoreka [IOK
3HaHUI https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 68 6 1
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\ [TPOTPAMME

8 KIIACC
Kouun4yecTBo yacos DJIeKTPOHHbIE
No /i HaumeHoBaHue pa3iesioB u Kontp.  Tpax. (uudposBbie)
TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padorbel  padoTHI
pecypcsbl
" bubnmoreka [JOK
1 q 12 1
CTRPEXYTOTRHITH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
5 MIPOMTOPITMOHATBHBIX 15 1 bubnnoreka [JOK
OTpe3Kax, MoI00HbIE https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Imomans. Haxoxnenne
3 MJI0MIAJIEH TPEYTOJIBbHUKOB H 14 1 bubnuorexa [JOK
MHOTOYTOJIBHBIX (QUTYP. https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Havana 10 1 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIBl B OKpYKHOCTH.
BrircanHbIC 1 OTIFICAHHBIC
5 YETBIPEXYTOJIbHUKU 13 1 bubmorexa HOK
pexyr ] https://m.edsoo.ru/7f417e18
KacarenbHble K OKpYKHOCTH.
Kacanue okpyxxHoCTER
5 [ToBTOpenue, o6o0IIEHNE 4 1 bubmmorexa [IOK
3HaAHUHN https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I1O0 68 5 5
I[MTPOTPAMME
9 KIIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne  HaumeHoBaHue pa3/iesioB M TeM Komtp.  Tpax. (undpossbie)
n/m MporpamMmel Bcero o0pa3oBaTe/ibHbIE
padorsl  padoTHI
pecypcsl
Tpuronomerpus. Teopemsl
1 KOCHHYCOB M CHHYCOB. Pemenue 17 1 1 bubmorexa [JOK
d YOO8 https://m.edsoo.ru/7f41al2c
TPEYroJIbHUKOB
[IpeoOpazoBanue moa00wms.
2 Metpuyeckrue COOTHOLIEHUS B 10 1 Bubmmorera [IOK
P https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bubnunoreka LIOK
3 Bexropui 13 L https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f417e18
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4 JlekapTOBBI KOOpAMHATHI HA 9 1 bu6muoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH.

5 JnHa OKpYXKHOCTH U ILIOIIA b 8 1 bubmmorexa [JOK

N https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue miomanen
bu6nmoreka [IOK

0 JlBInierus LI0CKOCTH 0 L https://m.edsoo.ru/7f41al2c

7 [ToBTOpenue, 06001ICHNE, 5 1 bubnunoreka LIOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/7f41al2c

OBILIEE KOJIMYECTBO YACOB I10 68 5 3
I[MTPOT'PAMME
MNOYPOYHOE IINTAHUPOBAHUE
7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Kourp. IIpax. wppoBLIe
n/n Bcero o0pa3oBaTejibHbIE
padorsl  padoThI
pecypcsbl
1. CraproBas KOHTpOJbHAs paboTa 1 1
[Ipocreitmme reomeTpudecKue
2. o0Owexthl. Touka. [Ipsmast. 1 bubmmorexa [OK
https://m.eds00.ru/8866b724
OTtpe3ok
bu6nmoreka [JOK
3. MuoroyrombHitk, oManas L https://m.edso0.ru/8866ch6a
OnpeneneHue yria, BUIbI
4. erII:)BJT HJIOCKI/I}IIZryTOJI. " 1 bubmmorexa [OK
https://m.eds00.ru/8866¢c3ea
Hsmepenue yrios
5. Jlyuu yron 1
CpaBHEHUE OTPE3KOB U YIJIOB.
6. PaBeHCTBO reoOMeTpHYECKHX 1
¢$uryp
N3MepeHne TMHEHHBIX 1
7. YITOBBIX BEIMYHMH, BEIYUCIICHHE 1
OTPE3KOB U yTJIOB
8. CMeXHBIE U BEPTHUKAJIbHBIE 1 bubnnoreka [JOK
YTJIbI https://m.eds00.ru/8866c5c0
9. CMexHbIe U BEpTUKAIIbHbBIE 1 bubnmoreka [JOK
YIJIBL https://m.eds00.ru/8866c7be
10. CMexXHbIe U BepTUKAJIbHbIE 1
YTJIBI
1. CMexXHbIe U BepTUKAJIbHbIE 1

YTJIBI



https://m.edsoo.ru/7f41a12c
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12.

[IepnieHauKyIspHBIE IPSIMBIE
[TocTpoenue npsAMBIX YIJIOB HA

13.
MECTHOCTHU
[epumerp u momans Guryp,
14.. cocTaBlICHHBIX U3
IPSAMOYTOJIbHUKOB
15, KOHTPOJIbHASI PABOTA
"U3mepenune oTpe3KoB U yrioB"
[TonsiTHE O paBHBIX
16, TPEYTOIBLHHKAX H IIEPBHIHEIE bubnuoreka [IOK
IIPEACTABIICHUS O PABHBIX https://m.eds00.ru/8866ce80
¢durypax
17 [IepBblil IpU3HAK PABEHCTBA bubnnorexka [HOK
TPEYTrOJIbHUKOB https://m.edso00.ru/8866d1fa
18. MennaHbl OUCCEKTPUCH] U
BBICOTHI TPEYTOJIbHUKA
10. MenunaHbl, OUCCEKTPUCH] U
BBICOTBI TPEYTOJIbHUKA
20 PaBHOOenpeHHBIE U bubnuorexa [IOK
PaBHOCTOPOHHUE TPEYTOJIbHUKHU https://m.edso00.ru/8866d6fa
[Ipu3Hakuy u cBOMCTBA
21.  paBHOOEIPEHHOIO bubnuorexa LIOK
https://m.eds00.ru/8866d880
TpPEYrojabHUKa
IIpu3Haku U CBOMCTBA
22. paBHOOEIPEHHOIO bubmmorexa LIOK
https://m.eds00.ru/8866d880
TpPEYroJbHUKA
23 Bropoii npusHak paBeHcTBa bubnuoreka [IOK
TPEYTOJIbHUKOB https://m.eds00.ru/8866d34e
" Tpetnil npu3Haka paBeHCTBA bubnnoreka [JOK
TPEYTrOJbHUKOB https://m.edso00.ru/8866e01e
25 OKpy’>KHOCTb, XOpABI U bubnnorexka [JOK
JMaMeTp, UX CBOMCTBA https://m.eds00.ru/88670800
2. [Ipocreiimue 3anaun Ha bubnuoreka [IOK
[IOCTPOECHUE https://m.eds00.ru/88671188
27 [Ipocreiimue 3amaun Ha bubmuorexa [JOK
[IOCTPOCHUE https://m.eds00.ru/886712d2
28, KOHTPOJIbBHAS PABOTA bubnnorexka [JOK
no reme "Tpeyrojabuuku' https://m.eds00.ru/8866echc
JIBe nmapanenbHble IpsIMbIE U
og | CeKymIas. Hakpecr nexamue, bubnuoreka [IOK
COOTBETCTBCHHEIC, https://m.eds00.ru/8866f086
OJIHOCTOPOHHUE YTIJIbI
20 [Ipr3Haky napamiebHOCTH
HPSAMBIX
31. Ilpu3Haku mapajyieabHOCTH
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IIPSIMBIX

3 [Ipu3Haku napajuienbHOCTH 1 bubnuoreka [IOK
JIBYX MPSIMBIX https://m.eds00.ru/8866f3b0
AKcuoma napaiebHbIX
33. HpSAMBIX WM IATHIM MOCTYJIAT 1
Esxnnna
[Ipu3Hak napaienbHOCTH
34, TPAMBIX que3 PaBEHCTBO ) 1
PAcCTOSIHUM OT TOYEK OJHOM
IIPSIMOM 10 BTOPOU IIPSIMOM
[Ipu3Hak napajienbHOCTH
g5, TIPAMBIX H€DE3 PABEHCTEO 1
pacCTOSIHUI OT TOYEK OAHOMN
MPSIMOM 10 BTOPOM NpsIMOM
36, [TapannenbHble IpsAMbIE, UX 1 bubnuorexa [JOK
CBOICTBa https://m.eds00.ru/8866ef64
37 [TapannenbHble NpsAMbIE U UX 1
CBOICTBa
KOHTPOJIBHAS PABOTA
38. mo teme "IlapajenbHble 1
npsimbie'
bu6mmoreka [JOK
39 CyMma yrios TpeyrofHitka L https://m.eds00.ru/8866f630
bu6mmorexa [IOK
40 Cymma yriios Tpeyrobhiia L https://m.eds00.ru/8866f8ba
bu6mmoreka [JOK
41 Briemiite yrisi TpeyrobHiia 1 https://m.edso00.ru/8866fase
42. BHenHwue yriasl TpEYroJIbHUKA 1
43, Teopema o GosblIel CTOpOHE U 1 bubnuoreka [IOK
00JbIIEM yTJIe TPEYTOJIbHUKA https://m.eds00.ru/8866e26¢
HepaBeHcTBa B reomeTpuu.
44. HepaBeHCTBO TPEyTOJIbHUKA 1 bubmmorexa LIOK
. ’ https://m.eds00.ru/8866e3a2
HEPAaBEHCTBO JIOMaHHON
45. HepaBeHCTBa B TeOMETPUU 1
46. HepaBeHcTBa B TEOMETPUH 1
47. HepaBeHCTBa B TEOMETPUH 1
48, [IpsAMOYTOABHBIN TPEYTOIBHUK 1 bubnmnoreka [JOK
¢ yriiom B 30° https://m.eds00.ru/8866eb22
49, IIpsAMOYTOJIBHBIN TPEYTOJIBHUK 1
¢ yriioM B 30°
CBOHCTBO MeIUAaHbI
5o MPAMOYTOIBHOrO 1
TPEYroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€
51 CBOMCTBO MeMaHBI 1 bubmuoreka [JOK

IIPSIMOYT'OJIBHOTO

https://m.edso0.ru/8866e9ec
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TPEYTOJIbHHKA, IPOBEAEHHON K

TUIIOTEHY3€
[Ipu3naku paBeHCTBa
52. HpsAMOYTOJIBHBIX 1 bubmmorexa [JOK
https://m.eds00.ru/8866e88e
TPEYrOJIbHUKOB
[Tpu3naku paBeHCTBa
53. OpsSMOYTOJBHBIX 1
TPEYTroJIbHUKOB
[Tpu3naku paBeHCTBa
54. HpsAMOYTOJIBHBIX 1
TPEYTrOJIbHUKOB
KOHTPOJIbHAS PABOTA
55 10 Teme "CooTHOLIEHUS 1 bu6mmoreka [IOK
MeXkK1y CTOPOHAMM U YIJIaMH https://m.eds00.ru/88671462
TPEeyroJbHUKOB'"
56, [Tonsitue o 'MT, npuMmeHeHuE B 1 bubmuorexa [JOK
3ajadax https://m.edso0.ru/8867013e
57 [Tonsarue o 'MT, npumeHeHue B 1 bubnnoreka [JOK
3ajadax https://m.eds00.ru/88670508
buccekrpuca u cepeuHHBII
58. mepneHIuKyIsp Kak 1
F€OMETPUUYECKHE MECTA TOUYEK
50 CBoiicTBa AMAMETPOB U XOPJ 1
OKPY>KHOCTH
60. KacarenbHast K OKpYKHOCTH. 1 bubnnoreka [JOK
CBOICTBO KacaTeNbHBIX. https://m.edso00.ru/88670e9a
61. OKpyXHOCTb, BIUCAHHAs B YOI 1 https://m.eds00.ru/88670e9a
62. OKpyXKHOCTb, BIUCAaHHAs B 1 bubnuoreka [IOK
TPEYTOJIbHUK https://m.eds00.ru/8867103e
63, OKpyXHOCTh, BIUCAHHAS B 1
TPEYrOJIbHUK
64 OKpy’KHOCTb, OIIMCAHHAS OKOJIO 1 bubnnoreka [JOK
TpeyrojlbHUKa https://m.eds00.ru/88670a62
65, OKpyXHOCTb, ONTUCAHHAS OKOJIO 1
TpeyrojbHUKa
[ToBTOpenue u 0600IIEHNE
66. 3HaHMI1 OCHOBHBIX MOHATUU U 1 bubmorexa HOK
https://m.eds00.ru/886715b6
METOJIOB Kypca 7 Kiiacca
bubmuorexa [JOK
67. HMToroBas KOHTpOJbHAsA paboTa 1 https://m.edsoo.ru/886716ec
[ToBTOpeHmEe 1 0600IIEHNE
68. 3HAHMI OCHOBHBIX OHATHU U 1 bubmmorexa [OK
https://m.eds00.ru/886719bc
METOJIOB Kypca 7 Kiacca
OBULIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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8 KVIACC

KouunyecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka Konrp. IIpaxkr wHppoBbIe
n/n Bcero o0pa3oBaTe/bHbIE
padoTrel  padoTHI
pecypcsl
1 [Tapannenorpamm, ero 1 bubnnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.eds00.ru/88671af2
5 [Tapannenorpamm, ero 1 bubnuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, ero 1 bubnnorexa [JOK
MPU3HAKKU U CBOMCTBA https://m.eds00.ru/88671ca0
bubmuorexa [JOK
4 Tpanerts 1 https://m.eds00.ru/88672358
5 PaBHOOOKAsS ¥ IPSAMOYTOJTHHAS 1 bubnuorexa [JOK
Tpanemnuu https://m.eds00.ru/8867252¢
5 PaBHOOOKas U IpsIMOYTOJIbHAS 1 bubnnorexa [HOK
Tpaneuuu https://m.eds00.ru/88672858
7 Cpenusis TUHUS TPEYroJIbHUKA 1 bubmorexa HOK
https://m.eds00.ru/88672f38
8 Tpanenus, e€ cpeaHss TUHUS 1 bubmorexa HOK
https://m.eds00.ru/88672358
9 Tpanenus, e€ cpeaHss TUHUS 1 bubmorexa HOK
https://m.eds00.ru/88673064
10 Teopema daneca u Teopema o 1 bubnuoreka [IOK
MPONOPIIMOHATBHBIX OTPE3KAX https://m.edso0.ru/8867337a
bu6mmoreka [IOK
1 lponopurotanbitbie 0Tpeskn 1 https://m.eds00.ru/88673794
bu6mmoreka [IOK
12 HponopurotatbHbIe OTpesKit 1 https://m.eds00.ru/88673794
YacrHble cnydau
napauieIorpaMMOB
13 (MpsAAMOYTOJILHUK, POMO, 1 bubmmorexa LIOK
https://m.edso00.ru/88671dea
KBaJIpar), UX MpU3HAKU U
CBOMCTBA
Yacrtasle cnyyan
napasuieJIorpaMMOB
14 (MpsIMOYTOJILHUK, POMO, 1 bubmmorexa LIOK
https://m.eds00.ru/88671f20
KBaJIpaT), UX MPU3HAKU U
CBONCTBA
YacTHble ciiydan
napasuieJIorpaMMOB
15 (TpSAMOYTOJIBLHUK, POMO 1 bubmmorexa [JOK
’ ’ https://m.edso00.ru/8867209c
KBaJparT), MX MPU3HAKU U
CBOMCTBA
16 Meroa yaBoeHUsI MEIUAHbI 1 bubmuoreka [JOK
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https://m.edso0.ru/88672b14

17 LleHTpanbpHasi CAMMETPHS bubmorexa LHOK
https://m.eds00.ru/88672b14
18 KonTtponbHast pabora o Teme bubmumoreka [IOK
"YeTplpéXyroabHUKu" https://m.eds00.ru/88672c9a
19 CaolicTBa miomaen bubmuoreka [JOK
reoMeTpuUYecKuXx puryp https://m.edso00.ru/886745fe
20 E}Zﬁ?ﬁ:ﬁlig frrotann bu6mmoreka [IOK
’ https://m.eds00.ru/88674860
napajuieJorpaMma
21 i)zsl\rdgf;;iz:’ Hota bubmuorexa [JOK
https://m.eds00.ru/88674a22
napajuiesorpaMma
- i‘gﬁf’;igz TIOTI Br6morexa LIOK
’ https://m.eds00.ru/88674a22
napasuiesiorpaMma
23 izadg;;;jzz frrotann bu6mmoreka [IOK
’ https://m.eds00.ru/88675288
napajuiesorpaMma
o f;‘;i‘gﬁ;jﬁ: PO Br6morexa LIOK
https://m.eds00.ru/8867542c
napajuiejgorpamma
o5 Breruucnenue miomaaen bu6mmorexa [IOK
CIIOXKHBIX QHUTYP https://m.eds00.ru/88674e78
26 [Tnomaau ¢uryp Ha KieT4aTon bubnuoreka [IOK
Oymare https://m.eds00.ru/8867473e
97 KonTposnbHas pabota no teme bubnuoreka [IOK
"TInomans" https://m.eds00.ru/8867579c¢
28 Teopema [Tudaropa u eé bubnuoreka [JOK
MIPUMEHEHHUE https://m.eds00.ru/88675918
29 Teopema IIudaropa u eé bubnnorexa [JOK
MIPUMEHEHUE https://m.eds00.ru/88675918
30 Teopema [Iudaropa u eé
MPUMEHEHNE
31 Teopema [Iudaropa u eé bubnuorexa [IOK
IIPUMEHEHUE https://m.eds00.ru/88675abc
39 Teopema [Tudaropa u eé
MIPUMCHEHUE
o | COTTFOMLRAN PATOTA Busmoresa LIOK
https://m.edsoo.ru/8a1407e8
IIndgaropa."
[IponopuroHanbHbIE OTPE3KU U
34 :§§$:§5555010H06HLIX bubnmoreka [JOK
https://m.eds00.ru/88673a78
35 [Tnomaau mogoO6HBIX HUryp
36 [Tnomaau mogoO6HBIX HUryp



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/88673a78

[lepBrrit npu3HaK mogoous bubnuoreka [IOK
37
TPEYrOJIbHUKOB https://m.eds00.ru/88673bae
38 Bropoii npu3znak momo0us bubnuoreka [IOK
TPEYrOJIbHUKOB https://m.eds00.ru/88673d52
39 Tpetwnii mpu3HaK moxo0us bubmmoreka [IOK
TPEYroJIbHUKOB https://m.eds00.ru/8867400e
40 Tpu npusnaka noxodus
TPEYTroJIbHUKOB
41 Cpenssist TMHUS TPEyrojbHUKA bubmorexa LIOK
https://m.eds00.ru/88672e0c
42 YeTeipe 3aMeyaTesbHbIe TOUYKU bubnuorexa [JOK
TPEYroJIbHUKA https://m.eds00.ru/886738fc
43 [TponopuiroHanbHbIE OTPE3KHU B
PSMOYTOJIBHOM TPEYTOJIbHUKE
44 Merto mogo6us B 3a7a4ax Ha bubmuorexa [JOK
IIOCTPOEHUE https://m.eds00.ru/88675558
45 3amauu ¢ IPaKTUYECKUM bubnuorexa [JOK
coaepKaHUuEM https://m.edso00.ru/88675684
Pemenue 3a1au ¢ momMoIpko
46 METOa BCIIOMOTraTeIbHON bubmorexa HOK
https://m.eds00.ru/88674f90
TI0MIaIn
47 KonTposabHas pabora no teme bubnuoreka [IOK
"ITonoOHbIE TPEYTOIBHUKH" https://m.eds00.ru/8867445a
Ornpenenenue
TPUTOHOMETPUYCCKHUX (PYHKITHIA
48 ;’;Zl;;’;zby;;za“p"““’ym“"‘”m Bu6nmorexa [IOK
’ https://m.eds00.ru/88675d32
TPUTOHOMETPUUYECKHE
COOTHOILIEHUS B
OPSMOYTOJIBHOM TPEYTOJIbHUKE
Tpuronomerpuueckue
COOTHOIIICHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
49 COOTHOIIICHHUS B
MPSIMOYTOJIHBIX
TpeyrojabHHUKax ¢ yrinamu B 30,
45, 60 rpagycoB
OcHoBHOE
50 TPUTOHOMETPUIECKOE bubmmorexa LIOK
https://m.eds00.ru/88675f44
TOKJIECTBO
OcHoBHOE
51 TPUTOHOMETPUIECKOE
TOKJIECTBO
52 B3anmMHoe pacnionoxxkeHue 1Byx bubnnorexka [HOK

OKPYXHOCTEH, 001ne

https://m.edso0.ru/8a1410a8
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KacaTCIbHBIC

53 Kacanwne okpyxkHOCTEH bubmorexa [IOK
Py hitps://m.eds00.ru/8a1410a8
I'panycHast Mmepa nyru
54 OII() >}I]<HOCTI/I erHi’r aJIbHBIC bubmorexa [JOK
Py ' P https://m.edsoo.ru/8a1415b2
YTJIbI
55 Teopema 0 BIHCAHHOM YIJIe bubmorexa [IOK
P Y https://m.eds00.ru/8a141940
56 VYri1b1, 00pa30BaHHbBIE XOPIAMH,
KacaTeJIbHBIMU U CEKYIITUMHU.
Vsl MeXay XopJaMu, bubnnoreka [HOK
57
KacaTeJIbHBIMHA U CEKYLIUMU https://m.edsoo.ru/8al41b34
58 Vsl MEeXIy XOpIaMHu
KacaTeJbHBIMU U CEKYITUMHU
Bnrcannbie 1 onmMcaHHbBIC
59 YETBIPEX YTOJILHUKH, HX bubmorexa HOK
pexyr 7 https://m.edso00.ru/8a140f86
MIPU3HAKU U CBOMCTBA
Brircannbie ¥ onMcaHHbIE
60 YeTBIPEXYTOIBHUKH, UX bubmorexa LIOK
pexyr o https://m.edsoo.ru/8al1416d4
MPU3HAKU U CBOWCTBA
Brircannblie 1 ONMCaHHbBIE
61 YETBIPEXYTONBHUKHU, UX bubmorexa HOK
pexyT s https://m.edso0o.ru/8al416d4
MPU3HAKU U CBOWCTBA
IIpuMeHeHne CBOMCTB
BIIMCAHHBIX U OIHUCAHHBIX
62 YETBIPEXYTOJBbHUKOB IIPH
PEIICHUH TEOMETPHUECKUX
3a71a4
[IprMeHeHne cBOMCTB
BIIMCAHHBIX U OIHCAHHBIX
63 Y4EThIPEXYTOJBHUKOB IIPH
pEIIeHUH T€OMETPUIECKUX
3a1a4
Pemienne 3aga4 mo Teme " YTIIbI
64 B OKpYXHOCTH. Brincanusle u bubnuorexa [IOK
OIMCAHHBIE https://m.edsoo0.ru/8a141c88
YETBIPEXYTOJIbHUKA"
IToBTOpEHKE OCHOBHBIX
65 MMOHATHHN U METOJIOB KypCOB 7 U bubmorera [JOK
a P . https://m.edsoo.ru/8al41ddc
8 KaccoB, 0000IIIEHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX
66 MMOHATHHM U METOJIOB KypCOB 7 U bubmorexa [JOK
A P . https://m.edsoo.ru/8al4lefe
8 KJaccoB, 0000IICHIE 3HAHMMI
bu6mmoreka [IOK
67 Hrorosas KoHTpoJIbHAS padoTa
P p https://m.edso0.ru/8a142368
68 [ToBTOpEHNE OCHOBHBIX bubnmoreka [JOK
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MOHATUN U METOJIOB KypCOB 7 U
8 KiaccoB, 0000IIEHNE 3HAHNUI

OBILIEE KOJIMYECTBO YACOB

https://m.edsoo.ru/8al420ac

10 ITPOI'PAMME 68 > 2
9 KIIACC
N KosauyecTBO 4acoB JJIeKTPOHHbIE
n/ Tema ypoka Kontp. IIpak. unpposrIe
. Bcero paGoTel  padoTh! oOpa3oBaTe/ibHbIE
pecypcsbl
[TonsTne BexkTOopa, PU3N4EeCKU U
1 TCOMETPUYECKHUIA CMBICIT 1 bubmorexa LHOK
https://m.eds00.ru/8a144960
BEKTOPOB.PaBeHCTBO BEKTOPOB.
5 OTtknaapiBaHUE BEKTOpA OT JaHHOM 1 bu6mmoreka [IOK
TOYKH https://m.edso0.ru/8a144d52
CyMMa 1ByX BEKTOPOB. 3aKOHBI
3 cioxeHus BekTopos. [IpaBuiia 1
CJI0KEHUSI BEKTOPOB.
4 Brrunranue BEKTOpOB 1
5 YMHOXEHUE BEKTOpa Ha YUCIIO, 1 bubnnorexka [JOK
KOJUIMHEAPHBIE BEKTOPBI https://m.edsoo.ru/8al44a8c
5 PaznoxeHue BeKTOpa 1o JByM 1
HEKOJUTMHEAPHBIM BEKTOpaM
7 Pemenue 3a7a4 ¢ TOMOIIBIO 1 bu6nmoreka [JOK
BEKTOpPOB https://m.edsoo.ru/8al44c3a
3 KonTponbhas padota no teme 1 1 bubnnorexka [JOK
"Bektops" https://m.edsoo.ru/8a145b08
9 Pasnoxenne BekTopa 1o 1Bym 1
HEKOJUTMHEAPHBIM BEKTOpaM
bubmuorexa [JOK
10 Koopautatet Bektopa 1 https://m.edsoo.ru/8al44fbe
CBs13b MEX]ly KOOpJIMHATAMH
11 BEKTOpa U KOOpJAUHATAMH €TI0 1
Hayala ¥ KOHIIa
12 VYpaBHEHME TMHUM HA TUIOCKOCTH 1
bubmuorexa [JOK
13 ¥PABHEHHE OKPYKHOCTH 1 https://m.edso00.ru/8a14635a
. bubmuorexa [JOK
14 ¥PaBHeEHHE MPMOi 1 https://m.edsoo.ru/8a145c48
15 Koopaunats! Touek nepeceueHus 1 bubnnorexka [HOK
OKPYKHOCTH U IIPSIMOU https://m.eds00.ru/8a146620
Meroa KOOpAUHAT IPU PELICHUN
16 reOMETPHUECKUX 33]1ad, 1

MPaKTUYCCKUX 3aaa4d
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Meroa KOOpAUHAT IPU PELICHUN

17 reOMETPUYECKHUX 3a]1a4, 1
MPAKTUYECKHX 33724
18 KonrponsHas pabora o Teme 1 bubmumoreka [IOK
"Meton koopauHar" https://m.edsoo.ru/8al46e0e
19 OrnpenenieHne TPUrOHOMETPUUECKUX 1 bubnmoreka [JOK
¢bynkumii yrimos ot 0° mo 180° https://m.edsoo.ru/8al424bc
20 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXJIECTBO
21 ®opMyIbl IPUBEIECHUS 1
22 VYT110B0# KOG UIHEHT IpsSIMOn 1
23 Teopema o miomaau TpeyrojibHUKa 1 bubnmorexa LHOK
https://m.edso0.ru/8a14336¢
24 Teopema KocuHYyCOB 1
25 Teopema KocHHYCOB 1
bu6mmoreka [IOK
26 Teopema crirycos 1 https://m.edsoo.ru/8al42d5e
97 Teopema cuHYCOB AJi XOpJ U 1 bubnunoreka [HOK
paanycoB OKPYXKHOCTEH https://m.edsoo.ru/8al42e8a
28 Haxoxnenue mjivH CTOpOH U 1 bubnuorexa [JOK
BEJIMYMH YTJI0B TPEYTOJIbHUKOB https://m.edso0.ru/8a1430b0
bu6mmoreka [JOK
29 Peutertie Tpeyronbiikon 1 https://m.edsoo.ru/8a142ac0
bu6mmoreka [IOK
30 Peutertie Tpeyronbiikon 1 https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
31 Penterine TpeyroibHitikon 1 https://m.edsoo.ru/8al42ac0
bu6nmoreka [JOK
32 Peutertie Tpeyronbiikon 1 https://m.edsoo.ru/8al42ac0
33 [IpakTHueckoe MPUMEHEHHE TEOPEM 1 bubnnorexka [JOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
CkanspHoe pou3BeIeHue BEKTOPOB,
34 ero HpEIMCHCIEI/IC ﬂnj HaXO)I(I[eHI/IFS)I 1 bubmorexa HOK
https://m.eds00.ru/8a14539c
JUIMH U yTJIOB
CkansipHoe MpOMU3BEJCHUE BEKTOPOB,
35 ero le;)IMeHeII-:I/Ie zm:II HaXO)K)IeHI/IIZI 1 bubmmorexa [JOK
https://m.edso00.ru/8a14550e
JUTHH U yTJIOB
36 Pemenue 3aga4 Ha TEMY CKAJISIpHOE 1 bubnuorexa [JOK
IIPOU3BENICHUE BEKTOPOB https://m.edso00.ru/8al458c4
37 [IpumeHeHne BEKTOPOB IS 1
pereHus 3a1a4 GU3NKU
KonrtponsHas pabora no teme bu6muoreka [IOK
38 1
"Pemenue TpeyroapHUKOB" https://m.edsoo.ru/8a14392a
[IpaBuUIBHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK
39 1
BBIUMCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
40 Yucno . [InuHa OKpYyKHOCTH 1 bubnuorexa [JOK
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https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a146fda

https://m.edso0.ru/8a1472c8

bu6mmoreka [IOK

4 Hueno . Jlnia OkpyKHOCTH . https://m.edsoo.ru/8al4714c
42 JUIrHa 1yru OKpY>KHOCTU 1
bubmuoreka [JOK
43 Panuasnas mepa yria . https://m.edsoo.ru/8al4714c
bubmuoreka [JOK
44 Mromans kpyra, cexropa, cermenra 1 https://m.eds00.ru/8a147426
bu6mmoreka [IOK
45 Mromans kpyra, cexropa, cermenra 1 https://m.eds00.ru/8a147750
bu6mmoreka [IOK
46 llnomwans xpyra, cexropa, CerMenta . https://m.edso00.ru/8a147750
KonTponbHas padboTa no remam
47 "JliMHa OKPY>KHOCTH H IJIOLIA/1b 1
Kpyra"
bubnunoreka [JOK
48 [ToHsiTHE O NBUKEHHUH TIOCKOCTH 1 https://m.e dsogru 183147682
. bu6mmoreka [IOK
49 [TapanensHbIN IEPEHOC, TTOBOPOT 1 https://m.edsoo.ru/8al47f16
. bubnuorexa [JOK
50 [TapanensHbIN IEPEHOC, TTOBOPOT 1 https://m.e dsogru 18a147F16
51 [TapannenpHsbIi IEpeHOC, TOBOPOT 1
52 [TapamienpHbIN IEPEHOC, TOBOPOT 1
53 [Ipumenenue ABUKEHUN TPU 1 bubnuoreka [IOK
pEILICHNH 3a/1a4 https://m.edso0.ru/8a1480e2
54 [TonsiTue o mpeobpazoBaHUU 1 bubnuotexa [JOK
Mog00us https://m.edsoo.ru/8a143ab0
55 COOTBETCTBEHHBIE IIEMEHTHI 1 bubnuotexa [JOK
10JI00HBIX pUryp https://m.edsoo.ru/8al43de4
56 CoOTBETCTBEHHBIE PJIEMEHTHI 1
MoI00HBIX pUryp
Teopema 0 MpoU3BEACHUN OTPEZKOB
57 XOpI, TEOpEMA O MPOU3BEIECHUH 1 bubnnorexka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJlpaTe KacaTeIbHOU
TeopeMa o0 Ipou3BEEHUU OTPE3KOB
58 XOpA, TEOpeEMa O NPOU3BEICHUU 1 bubnnorexka [JOK
OTPE3KOB CEKYILHX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTeIbHOM
Teopema 0 MpoU3BEACHUU OTPE3KOB
59 XOp[, TEOpEMA O MPOU3BENCHUHN 1 bubnmoreka [JOK
OTpPE3KOB CEKYIIHNX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJlpaTe KacaTeIbHOU
60 [IpuMeHeHue TeopeM B peleHun 1 bubnnoreka [HOK
reOMETPUYECKUX 3a]1a4 https://m.edso00.ru/8a143f06
61 [IpumeHeHne TEOpEM B pELIEHUH 1 bu6muoreka [IOK



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
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63

reOMETPUUYECKUX 3a7a4
IIpuMeHeHne TeopeM B peleHun
reOMETPUUYECKUX 3a7a4
Pemenne 3anau Ha Temy
"MeTtpudeckrue COOTHOUIECHUS B
OKpy>XHOCTH"

https://m.edsoo.ru/8al1443fc

bu6mmoreka [IOK
https://m.edsoo.ru/8a144578

bubmuorexa [JOK
https://m.edsoo.ru/8al447a8

64

65

[ToBTOpeHue, 0600IIEHNE,
CHCTEMAaTHU3allHs 3HAHMIA.
N3MepeHne reoMeTpruiecKux
BeJIMYUH. TpeyroabHUKU
[ToBTOpeHue, 06001eHNuE,
CHCTEeMaTH3allus 3HaHU.
[TapannensHbie U
MEepIEHUKYISIPHbIE TPSIMbIE

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

bu6mmoreka [IOK
https://m.edso0o.ru/8a148650
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67

68

[ToBTOpeHuEe, 0600MIIEHNE,
CHUCTEMATHU3AIIMs 3HAHUH.
OKpY>KHOCTb U KPYT.

I'eomeTprueckue nocTpoeHus. YTiibl

B OKPY>KHOCTH
HroroBas koHTpoNbHAs paboTa

[ToBTOpenue, 06o0MIIEHNE,
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edso0o.ru/8a148920

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJLHOM ITPOI'PAMMBbBI

7 KIIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
NpoBepPseMoro o0pa3oBaTebHON NPOrpaMMbl OCHOBHOI0 00111€T0
pe3yJbTara o0pa3zoBaHus
6 I'eomerpus
Pacrnio3HaBaTh M3ydeHHBbIE reOMETpUYecKrue (PUrypsl, ONpeaesaTh
6.1 UX B3aUMHOE DACIHOJOXKEHHE, M300paxkaTb TE€OMETPUUYECKHE
' (Gurypsl, BBIIOJIHATH YEPTEXKU IO YCIOBUIO 3amaud. M3mepsars
JIMHEHHBIC U YIVIOBBIC BEJIMYMHBL. PelnaTs 3a1a4u Ha BBIYUCIICHUE



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

6.2

JUIMH OTPE3KOB U BEJIUYHH YIJIOB
lenate r1pyOyr0 OLIEHKY JHMHEHHBIX M YIJIOBBIX BEJIUYUH
MPEIMETOB B PEabHON KHU3HH, pa3MEPOB NPUPOIAHBIX OOBEKTOB.

Pazanugate PasMEPhI 9THX 00BEKTOB I10 MOPAAKY BECIUYHNHBL

6.3

6.4

CTpouth 4epTeKH K FT€OMETPUUECKHUM 3a/1a4amM
ITonb30BaTbCs IPU3HAKAMU  PaBEHCTBA  TPEYrOJIbHHUKOB,
UCTOJNb30BaTh  NpPU3HAKM W CBOWCTBA  PaBHOOEAPEHHBIX

TPEYTrOJIbHUKOB MPU PELICHUH 3a/1a4

6.5

[IpoBOAUTH JIOTMYECKHE PACCYXAECHHUA C  HCIOJIb30BAaHUEM

TCOMCTPHUUCCKUX TCOPEM

6.6

[lons30BaTbCcst  NpU3HAKAMU ~ PAaBEHCTBA  NPSIMOYIOJBHBIX
TPEYrOJIbHUKOB,  CBOMCTBOM  MEIHaHbl, NPOBEAEHHOM K
TUIIOTEHY3€ IPSIMOYIOJIBHOIO  TPEYTrOJbHUKA, B  PEIICHUHU

TCOMCTPHUUCCKUX 3ada4d

6.7

OHpeIleJISITI) napajijyiCJIbHOCTh IMPsAMBIX € IIOMOIOBIKO  YIJIOB,
KOTOPELIC 06pa3yeT C HUMHU CeKymiast. OHpe,I[eJ'IfITL
mapaliCJIbHOCTE NPSAMBIX C IMOMOIIBIO PABCHCTBA paCCTOﬂHI/Iﬁ oT

TOYEK OJJTHOM IPSMOU 10 TOUEK APYroM MpsSAMOU

6.8

6.9

6.10

Pemats 3a1aun Ha kiieTyatoit Oymare

[IpoBOIUTH BBIYUCIEHUS UM HAXOAWUTh YHUCIOBBIE U OYKBEHHBIE
3HAUEHUS YIJIOB B T'€OMETPUYECKUX 3aJavax C HMCIOJIb30BAaHUEM
CYMMBI YIJIOB TpPEYrOJIbHUKOB M MHOTOYTOJIbBHUKOB, CBOICTB
yIi0B, OOpa30oBaHHBIX MNpPH NEPECEYEHUM JBYX MapalebHbIX
NpSMBIX CEKyIleH. Pemare npakTuueckre 3a1aun Ha HaX0XKJIEHUE
yIJI0B

Bnagerp MNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh
OTpeAeNsaTh OUCCEKTPUCY yriia U CEepPeMHHBIN MepneHANKYIIp K

OTPEC3KY KaK rCOMCTPUICCKHUEC MECTA TOYCK

6.11

6.12

DopMyIUpOBaTh ONpEIENIEHUs OKPYKHOCTU U Kpyra, XOpIbl H
IUaMeTpa OKPY)KHOCTH, IIOJIb30BaTbCsl UX CBOWCTBAMHU. YMETH
MIPUMEHSTH 3TU CBOMCTBA MPH PEIICHUH 3a]a4

Bnagerp  moHATHEM ~— ONMCAaHHOM  OKOJIO  TPEYTOJIbHHMKA
OKpY’KHOCTH, YMETb HaxoaAuTh €€ LeHTp. [lonb3oBaThes pakramu
0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA IMEPECEKaloTCsl B
OTHOM TOYKE, U O TOM, 4YTO CEPEAMHHBIC MEPIEHIUKYISAPHl K

CTOPOHAM TPEYTrOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE

6.13

BJ'IaI[CTB MMOHATHEM KacaTeIbHOH K OKPYXHOCTH, ITIOJIb30BATHCA




TEOPEMOM O TEPIECHAMKYSIPHOCTH KacaTeJlbHOM W paauyca,

HpOBC,I[éHHOFO K TOYKEC KaCaHHUsA

Ilonp30BaThCA HpOCTCﬁMHMH reOMCTPUYCCKUMHU HCPABCHCTBAMH,

014 MMOHUMATbh UX MPAKTUYECKUN CMBICI
6.15 [IpoBOANTH OCHOBHBIE '€OMETPUUYECKHE MOCTPOEHUS C MOMOILBIO
' LHUPKYJIS U JINHEHKH
8 KIIACC
Kon IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NMPOBEPAEMOro oOpa3oBaTeJbHONH NPOrPaMMbl OCHOBHOT'O 00111€r0
pe3yjabrara oOpa3zoBaHus
6 I'eomerpus
PacniosHaBaTh  OCHOBHBIE  BHUJbl  YETBIPEXYTOJBHUKOB, HX
6.1 AIIEMEHTHI, TIONB30BAaThCS HMX CBOMCTBAMHM TMIPH  PEIICHUU
reOMEeTPUYECKUX 3a/1a4
6.9 ITpuMeHATh CBOWCTBA TOYKH NEPECEUCHMS] MEUAH TPEYrOJIbHUKA
' (LeHTpa Macc) B peIIeHUH 3aa9
Brnaners moHsTHEM cpenHel JMHUU TpeyrojbHMKa M Tpameluu,
NPUMEHSTh UX CBOMCTBAa MpPU PELIEHHH T'€OMETPUYECKUX 3ajad.
6.3 ITonp30BaTbess  TeopeMoit Qaneca u TeopeMoi 0
MPOMOPLUMOHANIBHBIX OTpPEe3Kax, NPUMEHATh X U1 pelleHus
MIPAKTUYECKUX 3aja4
6.4 [TpuMeHsATh NpU3HAKKM MOJOO0US TPEYroJbHUKOB B PpEIICHUHU
' reOMEeTPUUECKUX 3a]a4
ITonb3oBatbes TEOPEMOU [Mugaropa TS pelieHus
F€OMETPUUYECKUX U MPaKTHYECKUX 3ajad. Ctpouts
6.5 MaTeMaTHYeCKyl0  MOJAEIb B NPAaKTUYECKUX  3aja4ax,
CaMOCTOSITENIbHO JeNaTh 4YepTEX M HAXOJUTh COOTBETCTBYIOIINE
JUTHHBI
Bnanerp moHATHSMHU CHHYyCa, KOCUHYCAa U TaHT'€HCAa OCTPOTrO yria
6.6 IPSMOYTOJIBHOTO TpeyroybHUKA. [101630BaThCS 3TUMH MMOHATUSIMHU
JUTS pEIICHUs TPaKTUYECKUX 3a]a4
Bbruucnsate (pa3nuyHbIMU CIIOCO0aMM) TUIOIIAAb TPEYTOJIbHUKA U
6.7 MJIOMIA I MHOTOYTOJBHBIX (GUTyp (MOJIB3YsCh, T/I€ HEOOXOIUMO,

KanpKynaTopoM).  IIpUMeHsATP  IOJIydeHHblE  YMEHUS B

IMPAKTUYCCKUX 3aaadyax




6.8

Bnagerp mMOHATHUSMH BIMCAHHOTO W LIEHTPAJBHOTO  yIJIa,
UCIIOJIb30BAaTh TEOPEMbl O BIHMCAaHHBIX YIVIaX, YIriax Mexay
XopJamMu (CEeKyIIMMH) U YTJIe MEX]y KacaTeJIbHOM M XOpAOW Mpu

PEIICHUH I'€COMETPUUCCKUX 3ada4

6.9

BJIaIICTB IOHATHUEM OIIMCAHHOI'O ‘-ICTBIpéXerJIBHI/IKa, IPUMCHATH

CBOMCTBA OITMCAHHOT'O IIeTI)IpéXYI"OJ'H:HI/IKa, IIpH pCHICHUHN 3aa4

6.10

IIpuMeHATh 1IOJIy4eHHBIE 3HAaHHUS Ha IPAKTHUKE — CTPOUTH
MaTeMaTUYECKHEe MOZCIN Ul 3aJad peaJbHOW JKU3HH H
IIPOBOJUTH COOTBETCTBYIOLME BBIYUCICHUS C INPUMEHEHUEM
noJo0usi W TPUTOHOMETpUU (IOJB3YACh, I/le HEOOXOIUMO,

KaJIbKYJIATOPOM)

9 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111€r0
o0pa3zoBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUECKUE (DYHKIIMM OCTPBIX YIJIOB, HAXOJIUTH C
UX  TOMOLIBIO  DPa3jgU4HbIE  DJIEMEHTBl  IPSIMOYIOJBHOI'O
TPEYroibHUKa («pelIeHUue MPSIMOYTOJbHBIX TPEYTOJIbHUKOBY).
Haxomuth (c MOMOIIBIO KaJNbKYJISATOpa) JUIMHBI W YTVl JUIS

HETAOJIMYHBIX 3HAYCHUI

6.2

ITonp30BaThCA Q)OpMyHaMI/I MMPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXACCTBOM JISA HaXO0XJICHUA

COOTHOIICHUM MCKAY TPUTOHOMECTPUUICCKUMU BCINYNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JJIsI HaXOXKJEHUs
pa3InYHBIX 3JIEMEHTOB TPEYroJIbHUKA («pemenne
TPEYTrOJIbHUKOBY), IPUMEHATh UX MPH PELICHUH T€OMETPUUYECKUX

3a7a4

6.4

Brnanets nonsTusiMu npeoOpa3oBaHus M0A00Hs, COOTBETCTBEHHBIX
JIeMeHTOB  NoJo0HBIX  Quryp. Ilomp3oBaThecst  cBOMCTBaMu
noJ00Hs TPOU3BOIBHBIX (UIYp, YMETh BBIUUCIATH UIUHBI U
HaXOMUTh YIAbl y NomoOHBIX ¢uryp. I[IpumensTs cBoiicTBa
noo0usl B MPAKTHUECKUX 3aJadax. YMETh MPUBOJIUTH MPUMEPHI

oJIOOHBIX (PUTYpP B OKpY’KaIOLIEM MUpE




6.5

6.6

6.7

[Tonp30BaTbCcss TeOpeMaMH O NPOU3BEACHUM OTPE3KOB XOpHA, O
MPOU3BEICHUH OTPE3KOB CEKYIINX, O KBAJIpaTe KacaTeIbHOU
[Tonp30BaTbCcsi BEKTOpaMH, MHOHUMATh HMX TEOMETPUUYECKHU U
(bU3UYECKU CMBICIT, TPUMEHATh MX B PEIICHUU T€OMETPUICCKUX U
¢busmveckux 3amad. [IpuMeHATH CKalsIpHOE IIPOU3BEICHUE
BEKTOPOB VISl HAXO0XKACHUS JIJIMH U YIJIOB

[Tonp30BaTbCs METOOM KOOPJAMHAT HA IJIOCKOCTH, IPUMEHATH €TI0

B PCIICHUHU I'€COMCTPUYCCKUX U ITPAKTUYCCKUX 3a1a4

6.8

Biagers NOHATHAMM IIPABUJIBHOTO MHOIOYTOJIbHUKA, [UIMHBI
OKPY’KHOCTH, JIJIMHBI IyTH OKPY>KHOCTH W PAaJMaHHOW MEphI yIia,
YMETh BBIYMCIATH IUIONIAAb Kpyra M ero yacred. lIpumensarts

MOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3aJavdax

6.10

6.9

HaxoauTe ocu wWinm LEHTpbl CUMMETpUM (Uryp, NPUMEHATH
JBUKEHMSI INIOCKOCTU B IPOCTEUILINX CITydasx

[IpumeHsTh 1OMyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTHh
MaTeMaTUYECKHEe MOJENM Ui  3aJad  peajJbHOW JKU3HM U
IIPOBOAUTH COOTBETCTBYIOIME BBIUUCICHHUS C TNPUMEHEHUEM
nofoousi M TPUTOHOMETPUYECKHX (YHKUIUN (MOJB3YysCh, THE

HE00X0JIMMO, KaJIbKYJISITOPOM)

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
6 I'eomerpust
Hauanenasle nonstus reomerpuun. Touka, mpsimas, OTPE3OK, Jyd. YTOI.
6.1 Bunel yrmos. BeprukanbHble M CMEXHBIE YIUIbl. buccekTpuca yria.
' JlomaHnasi, mHoOroyroyibHUK. I[lapajuienbHOCTP W TEPHEHIUKYISIPHOCTH
MPSMBIX
6.2 Cummerpuunbie ¢Gurypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPHHU.
' [IpuMepsl cCHMMETpPHH B OKpYKarOLIEM MUPE
6.3 OCHOBHBIE MIOCTPOCHUS C MIOMOIMIBIO HUPKYJISL U JTUHEUKHU. TpeyroiabHUK.




BricoTa, Mmennana, OuccekTpuca, UX CBOHCTBA

PaBHOOEIpeHHBII W PAaBHOCTOPOHHUN TpEyroJibHUKUA. HepaBeHCTBO

6.4
TPEYrojabHUKa
65 CpoiicTBa UM TNpPU3HAKK DPABHOOEAPEHHOrO TpeyrojibHUKa. I[lpu3Haku
' paBEHCTBA TPEYTOJbHUKOB
6. CoiicTBAa W MpU3HAKK NapauiedbHbIX MpsMblx. Cymma  yrioB
' TpEeyroJbHUKA. BHEIIHNE yIIIbl TpEyrojibHUKa
[IpsimoyronbHbI TpeyrojbHUK. CBOMCTBO MeAHaHbI MPSAMOYTOJbHOTO
6.7 TPEYroJIbHUKA, IPOBEAEHHOW K runoreHyse. IIpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. I IpsIMOYTrOJBHBII TPEYTOJIBHUK C YIIIOM
B 30°
HepaBeHncTBa B reomMeTpuu: HEPaBEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopeMa O OoyblleM yriie W OOJBINCH CTOpPOHE
TpeyroyibHUKa. [lepnenanKkynsp u HakJIOHHas
6.9 I'eomerpuueckoe MecTo TOYeK. buccekrpuca ymia W CcepeAVHHBIN
' MEePIEHIUKYISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUYEK
OkpyXHOCTb M KpYI, XOpJa W JUaMeTp, HMX CBOMcTBa. BzaumHoe
6.10 pacrojo)KeHUE OKpPYXKHOCTH M mpsimMoi. KacartenpHas M cekymas K
OKPYKHOCTH
6.11 OKpyKHOCTb, BIUCaHHAs B yroJl. BrnincanHas u onucaHHas OKPYKHOCTH
' TpEyrojabHUKa
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
6 I'eometpus
6.1 UYersipéxyronpauku. [Tapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroibHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA
6.3 Tpanenusi, paBHOOOKast Tpamemnusi, €€ CBOWCTBA U  IPU3HAKHU.
' [IpssmoyronbHas Tpanenus
6.4 Merton yaBoenus meauansl. LlentpansHas cummerpus. Teopema dDaneca
' U TEOpEMa O MPONOPLUOHATIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyroiabHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa
[Tomobue TpeyronbHUKOB, KO3 duueHT moaodus. [Ipusnaku momodus
6.6 TPEYroJibHUKOB. [IpuMeHeHne momo0usi TpH PEUIeHWH MPAKTHYCCKUX
3a1a4
6.7 dopMynbl IS TIOMIAANA TPEYroJbHUKA, IMapajuiesiorpaMma, poMmOa u




Tpanenuu

CroiicTBa 1iomaneii reomerpuyeckux (uryp. OTHOIIEHWE ILIOMAaSH

o8 o1I00HBIX GUryp
6.9 Bbruuciienne miomianeil  TpeyroJbHUKOB M MHOTOYTOJIBHUKOB —Ha
' KJIeT4aToi Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
' MIPaKTUYECKUX 3aja4
Cunyc, KOCUHYC, TAHT'€HC OCTPOI'0 yIJa MPsIMOYTOJbHOIO TPEYTrOJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpUrOHOMETpUYECKUE
¢bynkun yrinos B 30°, 45° u 60°
6.12 BrnycanHble U LIEHTpaJbHBIE YIJIbl, YTOJ MEXAY KacaTeJIbHOM U XOPJOH.
' VYTrasl MeXIy XOpJaMU U CEKYIIUMU
6.13 BnucanHble ¥ OnMCaHHbIE YETHIPEXYTOJIBHUKHI
6.14 B3aumMHoe pacnonoxeHue AByX OKpyxHocTed. KacaHue OkpyXHOCTEH.
' OO01ue KacaTelIbHbIE K IBYM OKPYKHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomerpus
61 Cunyc, xocuHyc, TanreHc yrmoB ot 0 go 180°. OcHoBHOE
' TPUTOHOMETPUUYECKOE TOXIeCTBO. DOpMYJIbl IPUBEACHUS
Pemenune tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB.
6.2 Pemienne mpakTH4YecKMX 3aJad C HUCIOJb30BAaHUEM TEOPEMbl KOCHHYCOB U
TEOpPEMBI CHHYCOB
6.3 [IpeobpaszoBanue nogobus. Ilogo61e cOOTBETCTBEHHBIX IIEMEHTOB
6.4 Teopema o0 mnpou3BeNeHUH OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU
' OTPE3KOB CEKYIINX, TEOPEMA O KBaApaTe KacaTeIbHON
Bexktop, mimHa  (MOAyNb)  BEKTOpa,  COHANpPABIEHHBIE  BEKTOPBI,
65 MIPOTHBOIOJIOXKHO HAMNpPABICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallMyd HaJl BeKkTopaMu. PasnokeHue BekTopa 1o
JIByM HEKOJUIMHEApHBIM BEKTOpam
6.5 Koopaunatsl Bekropa. CKansipHOEe NPOU3BEICHHE BEKTOPOB, IMPUMEHEHHE
' JUIsl HAXOKJCHUS JJTUH U YTJIOB
JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH. Y PaBHEHUS MPAMON U OKPYKHOCTH
6.7 B KOOpJMHATAaX, MIEpeceYeHNnEe OKPYKHOCTEH U MPSAMBIX. MeTol KOOpJAHHAT U

€T0o IPUMCHCHUE




6.8

[IpaBusbHBIE MHOTOYTOJIBHUKHU

JlnvHa okpyxxHOCTH. ['pagycHas u paguaHHas mMepa yriia, BBIYUCICHUE JTUH

6.9
IyT OKPY’KHOCTEN
6.10 [Tmomane kpyra, cekTopa, CerMeHTa
6.11 JIBUMKEHHSI TUIOCKOCTH M BHYTPEHHUE CUMMETpuH (GUryp (dJIeMeHTapHBIC

npeactasienus). [lapamiensusiii mepeHoc. [ToBopor

HPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

Kox
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111ero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATHSMHU: MHOXECTBO, IOJAMHOKECTBO,

orepanuy HaJl MHOKECTBaMH; YMEHHE ONEpUPOBATH MOHATHAMU: Tpad,
CBSI3HBIA TIpad, AepeBO, LMKI, NPUMEHATh WX MPH peIIeHUH 3a/ad;
YMEHHE HCIHOJIb30BaTh Irpaduyeckoe MpPeACTaBICHUE MHOXKECTB IS
ONMCAHUS PEAIbHBIX IIPOLECCOB W SABJICHWUM, IIPU PEIICHUM 3a1ad W3
JIPYTUX y4eOHBIX MPEIMETOB

YMeHH€e OnepupoBaTh IOHATUAMM: OIPEIEICHUE, aKCHOMa, TEOpeMa,
JIOKa3aTesIbCTBO; YMEHME  pPACclO3HAaBaTb MCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, IPUBOAMTH MPUMEPbl U KOHTPIPHUMEPBI, CTPOUTH
BBICKA3bIBAaHUS U OTPHIIAHUS BBICKA3bIBAHUMN

YMeHHe OIepupoBaTh IOHATUAMM: HATypalbHOE YMCIIO, IIPOCTOE U
COCTAaBHOE  YHCIIO, JEJIMMOCTh HAaTypaJIbHBIX YHCEN, IPU3HAKU
JeTUMOCTH, LeJI0e YHCIO, MOAYJIb 4YHcia, OOBIKHOBEHHas IpoOb U
JecsiTUUHasl JpoOb, CTaHAAPTHBIA BHJI YHWCIA, PAIlMOHAJIBHOE YHUCIIO,
UppaloHAIbHOE YUCIIO0, apu(METHUECKUI KBaIpaTHBIA KOPEHb;, YMEHUE
BBIITOJIHATh JIEUCTBHS C YHUCIAMH, CPABHUBATh U YHOPSAI0YMBATH YHCIIA,
NPEACTABIIATL YHUCIA HAa KOOPAMHATHOM IIPSAMOM, OKPYIJIATH 4YHUCIA;

yYMEHHE JIeJ1aTh NPUKUAKY U OLIEHKY pe3ysIbTaTa BIYMCICHUI

YMeHue onepupoBaTh MNOHATUSAMU: CTENEHb C LENBIM IOKa3aTeleM,
apudmeTnyecKuil KBaJpaTHBI KOPEHb, MHOTOWIEH, alre0panyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENEeHU OOJIbIle

€IMHUILIbI; YMEHUE BBINOJHATH pacuéThl mMo (Gopmynam, npeoOpa3oBaHUs




LENbIX, IPOOHO-pAIlMOHATIBHBIX BBIPAXEHUN M BBIPAXKEHUH C KOPHSIMH,
pasjoKeHue MHOrOWIeHa Ha MHOXHUTEIHM, B TOM 4YHCIEe C
HCIOJIb30BaHuEM (OpPMyJT pa3sHOCTH KBAJIpaToB M KBaapaTa CyMMBI U

Pa3HOCTH

YMeHue onepupoBaTh MOHATHUSMH: YHCIOBOE PABEHCTBO, YPABHEHHE C
OJIHOM  MEpPEeMEHHOW, YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; yYMEHUE pEIlIaTh JIMHEHHbICE M KBAJPAaTHBIC YpPABHEHHS,
TpOOHO-pallMOHATIFHBIC YPABHEHUS C OJHOM MEPEMEHHOM, CUCTEMBI IBYX
JUHEWHBIX YpPAaBHEHWM, JIMHEWHBIE HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHble W  JpOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJIHOM
IIEPEMEHHOM, B TOM YHUCJIEC NIPU PELICHUM 3aJ1ad U3 APYrUX NPEAMETOB U
MPAaKTUYECKUX 3aJ1ay; YMEHHE HCIIOIb30BATh KOOPAUHATHYIO MPSAMYIO U
KOOPAMHATHYIO TUIOCKOCTh JUI H300paK€HUS pELICHWH ypaBHEHUH,

HCPABCHCTB U CUCTEM

YMeHne onepupoBarh MOHATHAMH: (QYHKIHSA, Tpapuk (YHKUIUH, HYIH
(GyHKIMH, MPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKHU BO3pacTaHus,
yObIBaHMs, HanOOJbIIEe W HAaUMEHbIeEe 3HAa4YeHUs (YHKIHUH, YMEHUE
ONEpUPOBATh MOHATUSAMM: MpsiMas MPONOPLUOHATBHOCTb, JHMHEHHAas
GbyHKIUSA, KBaapaTU4Has (QYHKIUSA, OoOpaTHas MPONOPIHOHAIBHOCTS,
napabona, rumepbona; yMeHHE  CTpPOUTh  Tpapuku  (YHKUIHH,
HCIIOJIb30BaTh TIpaUKu AJi ONpPENENICHHsS CBOWCTB IPOLIECCOB U
3aBUCUMOCTEH, Ul pelieHus 3a7ad U3 APYruX y4yeOHBIX MPEeIMETOB U
peasibHOM >KM3HHM; YMEHHUE BbIpakaTb (popmyiamMHu 3aBUCUMOCTH MEXIY

BCINM4YMNHaMn

VYMeHme OIICpHUPOBATH IIOHATUAMMU. IOCICa0BAaTCIbHOCTD,
apupMeTHyecKasi U TeOMETPHUECKasi MPOrPEeCCHH; YMEHUE HCIIOJIb30BaTh
CBOICTBa Mociea0BaTeNbHOCTEH, (POPMYIBI CyMMBI U OOILIErO YjIeHa MpH
peleHnH 3ajay, B TOM YHUCIIe 3a/1a4 U3 JAPYrMX Y4eOHBIX HPEIMETOB U
peanbHOU KU3HU

YMeHue pemarsb 3a/1a4i pa3HbIX THIOB (B TOM YHCJIe Ha MPOLEHTHI, 10U
U 4YacTu, JABW)KEHHE, paboTy, 1IeHy TOBApOB U CTOMMOCTH MOKYIOK U
yCIIyT, HAJIOTH, 33Ja4d U3 00JacTH YNpaBICHUsS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); YMEHHME COCTaBJISITh BBIPAXKEHUS, YPAaBHEHMsI, HEPABEHCTBA
U CUCTCMBI IO YCJIIOBUIO 3aJiavuu, UCCIICAOBATH IMOJTYYCHHOC PCHICHUC U

OLICHUBATh MPABAONOI00HOCTH MOTYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBath NOHATHIMU: (PUTYpa, TOUKA, OTPE30K, IpsIMas, JIyd,

JIOMaHas, Yrojl, MHOTOYTOJIbHUK, TPEYrOJbHHUK, PaBHOOEIPEHHBIN U
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PaBHOCTOPOHHHMH  TPEYrOJBHHKH,  HPSAMOYIONBHBIH  TPEYTrOJbHHUK,
MenuaHa, OMCCEKTpUCa M BBICOTa TPEYTOJIbHHUKA, YETBHIPEXYTOJIbHUK,
napajienorpaMM, — poM0,  TpPSMOYTOJIBHUK,  KBajapar,  Tpamenus;
OKPYXXHOCTb, KpYI, KacaTrellbHas; 3HaKOMCTBO C IPOCTPAHCTBCHHBIMHU
¢urypamu; yMmMeHue pemaTh 3aJaud, B TOM 4YHCIE W3 TOBCEAHEBHOM
KM3HU, HA HAXOXJCHHE T'€OMETPUYECKUX BEIMYUH C HPUMECHEHHEM
M3YyYEHHBIX CBOMCTB GUTyp U (pakToB

YMeHue omnepupoBaTh IOHATHUSMH: PABEHCTBO (HTYp, PpaBEHCTBO
TPEYroJbHUKOB; MapauICIbHOCTh U MEPIECHIUKYISIPHOCTD MPSMBIX, YTOJ
MEXKAY TMpPSIMBIMU, TEPIEHIUKYIAP, HAKIOHHAS, MPOCKIHMs, IM0100He
¢buryp, momgoOHbIE TPEYTOJIbHUKHA, CUMMETPHUS OTHOCHUTEIIFHO TOYKH H
NpsIMOW; YMEHHE paclio3HaBaTh PaBEHCTBO, CHMMETPHIO U MOJ00He
¢buryp, mapauieNbHOCTh M NEPIEHAUKYISAPHOCTh  NPSAMBIX B

OKpYyKaromeM MHUpe

11

12

13

YMenue OIICpHUPOBATh NMOHATUAMU: NJIMHA, PACCTOAHUC, YIOJI (BGJII/I‘-II/IHa
yria, CHHYC M KOCHHYC yIJIa TpEyroJibHHKa), IUIOIIAb; YMEHHE
OIICHUBATHL pa3MEpbl MPEAMECTOB U 00BLEKTOB B OKpYyKaromeM MHUpe;
yYMEHHE MPUMEHSATH (HOPMYIIBI IEpUMETPa U TUIOIIAd MHOTOYTOJbHUKOB,
JUIMHBI OKPYXXHOCTH U TIUIOMIAAM Kpyra, o0beMa MPSIMOYTOJIHLHOTO
napajiefienurena;  yMEHUE  NPUMEHATh  NPU3HAKM  PAaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CyYMME YIJIOB TpPEYTrOJIbHHKA, TEOpEMY
[Mudaropa, TpUrOHOMETPUYECKHUE COOTHOIICHHUS ISl BHIYUCICHUS JUIVH,
pacCTOSAHUH, IO

YMenue u3zo0paxaTh IIOckHe (GUTYpBl M UX  KOMOMHAIWH,
MPOCTPAHCTBEHHBIE (UTYpBI OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB W  JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIHU
CHUMBOJIbHOMY OITUCAHUTIO

YMeHue onepupoBaTh MOHATUSIMU: IPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT;
KOOPJAMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, ITPOU3BEICHNE BEKTOpA Ha
YHUCJO, CKAJISIPHOE MPOU3BEJICHUE BEKTOPOB; YMEHHE UCIOJIb30BATh
BCKTOPBI U KOOPAWHATEI JIA NPCACTABICHUA JaHHBIX U PCHICHUA 3a/1a4, B

TOM YHUCJIC U3 OPYTUX y‘-IeGHLIX npeaAMETOB U peaHLHOﬁ KHU3HHU

14

YMeHue OnepupoBaTh MOHATHAMH: CTOJIOMKOBBIE U KPYTOBBIC
JrarpaMMbl, TaOIHLIBI, cpeHee apupMeTuyeckoe, Meiuana, Haubospliee
Y HanMEHBbIIee 3HAUCHHUs, pa3Max YMCIOBOTr0 Habopa; yMEHNE U3BIICKATh,
MHTEPIPETHPOBATh U NMPeoOpa3oBbIBaTh HH(OPMAIIHIO, IPEICTABICHHYIO

B Tabnumax W Ha JMarpaMMax, OTpaXKarollyl0 CBOWMCTBa U




XapaKTePUCTUKU PEaNTbHBIX MPOLIECCOB U SIBICHHI; YMEHUE paclo3HaBaTh

HU3MEHYUBEIC BEIMYUHEBI B OKPYKaIOIIEM MUPEC

15

16

YMeHue ornepupoBaTh MOHSATHUSMU: CIYYaHBIA ONBIT (CIy4alHbBIN
IKCIICPUMEHT), DJIEMEHTApHOE COOBITHE  (JIIEMEHTAPHBIM  HMCXOM)
CIIy4aifHOTO OMBITA, CIy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHUE
HaXOMUTh  BEPOSITHOCTH  CIy4YalHBIX COOBITMM B  ONBITax C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTApHBIMU ~ COOBITHSMH; YMEHHE pelarhb
3a/ladyd METOJOM OpraHH30BaHHOIO Iepedopa W C HCHOJIb30BAaHUEM
IpaBWjla YMHOXEHUS; YMEHHUE OLICHUBAThb BEPOSTHOCTU pEAbHBIX
COOBITUI U SIBJIGHUH, MOHMMATh POJb MPAKTHUYECKHU JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MUPE M B KU3HU; 3HAKOMCTBO
C TIOHSTHEM HE3aBHCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIIHX
YHCEeJl ¥ €T0 POJIbI0 B MACCOBBIX SIBICHUAX

YMenue BBIOMpATh MOAXOMAIIMN HM3yYEHHBIH METON MJIsi pelIeHus
3a/la4y, MPUBOAUTH IPUMEPHl MaTEMaTHUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HM, PACHO3HABATh IPOSBICHHE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE,  OIMCHIBaTh  OTJEJIbHBIE  BBIJAIOLIUECS  PE3YJIbTaThl,
MOJyYEHHbIE B XOJ€ pPa3BUTHS MaTeMaTUKU KaK HAyKH, INPUBOJIUTH
MPUMEPhl MATEMATHUYECKUX OTKPHITUH U UX aBTOPOB B OTEUECTBEHHOW U

BCEMUPHON UCTOPUU

INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Uucna v BBIYUCICHUS
11 Hatypanbnsle u nensle yncina. [I[pu3Haku 1eIMMOCTH LEIbIX YHCET
19 OObIKHOBEHHbIE U  JIECATUYHBbIE JApOOW, TMPOIEHTH, OECKOHEUHbIE
- MIEPUOINYECKHE TpooH
13 Pammonanbhpie uncna. ApudpMeTHyeckHe ONepaluud € PalUdOHATbHBIMU
' YuCIaMu
14 JlelicTBuTenbHbIE YKCiIa. ApuQMETHUYECKHE ONEepanuu ¢ JeHCTBUTEILHBIMHU
' YuCIaMu
15 [TpubnuxEHHbIE BBIYMCICHUS, MPAaBWIA OKPYTJICHMS, MPUKHUAKA U OICHKA

pe3yJibTaTa BEIYMCIEHUN




Anrebpanyeckue BbIpaKEeHUs

2.1 BykBeHHbIE BbIpa)KeHUS (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ menbiM mokaszateneM. CTeNeHb ¢ PalMOHAJIBHBIM OKA3aTEIeM.
- CBolicTBa CTENIEHH
2.3 MHorouieHsl
24 Anrebpanyeckast 1poOb
”E Apudmernueckuii  KOpeHb ~ HaTypaibHOW  crtemenu.  JleiictBus ¢
- apu(pMeTHYECKUMH KOPHAMU HaTypaJIbHOM CTeneHn
3 VYpaBHEHUS U HEPAaBEHCTBA
31 Lenbie u npoOHO-panioHaNIbHBIE ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUH
39 Lenble 1 n1poOHO-panoHaIbHBIE HepaBeHCTBA. CHUCTEMbl M COBOKYIHOCTH
- HEPaBEHCTB
3.3 Pemenune TekcTOBBIX 3a/1a4
4 YucnoBbie OCIEI0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIE0BATEILHOCTEH
42 Apudmernueckass U reoMerpuyeckas mnporpeccuu. Dopmylia CIOXKHBIX
' MIPOIICHTOB
) OyHKIMH
OyHkius, crnocodbl 3amanus  QyHkumu. ['padux  ¢ynkumu. OOnacts
ONpeNieIeHusT M MHOXXECTBO 3HadeHWd ¢ynkumu. Hymn  ¢yHkumu.
5.1. [IpoMexyTku 3HAKONMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIIMH.
MaxkcumyMbl 1 MUHIMYMBI yHKIH. Hanboupiee 1 HauMeHbIIee 3HaYCHHE
(GYHKIMU Ha TPOMEKYTKE
6 KoopannaTsl Ha psIMOI U TIOCKOCTH
6.1 Koopnunarnas npsimas
6.2 JlexapToBbI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue GpUrypsl 1 UX cBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyroasHUKI
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKux BEITUYUH
7.6 BekTopsl Ha TI0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA




8.1

OmnucarenpHas CTATUCTUKA

8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuosxecTBa

8.5 I'padmr

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
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