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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LI€eHHOCTh M3ydeHus reOMETpUH Ha YPOBHE OCHOBHOI'O
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUYECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VCTUHHBIE YTBEPXKICHUS W CTPOUTHh KOHTPIOPHUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCyXIeHus1 «OT IPOTUBHOIO», OTJIAYaThb CBOWCTBA OT IIPU3HAKOB,
(bopMyIMpPOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropon 1enpl0 HU3ydeHUs TIE€OMETPUM SBIIACTCSA HCIIOIB30BaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATHh CIOBAMH JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxka JUuisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B U3YYECHUU I'€OMETPHUMU.
[Ipu pemieHny 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCsS YYHUTCS CTPOUTh
MAaTeMaTHYECKUE MOJEIM PpPEAIbHBIX JKM3HEHHBIX CHUTyallMd, IPOBOJIUTH
BBIYMCJICHUS U OLIEHUBATh aJICKBATHOCTH IT0JIy4EHHOI'0 PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUU C JPYTUMH y4EOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUIHBI B Temax «Bekropbi»,
«Tpuronomerpuyeckue coorHomeHus», «Merox xoopauHat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «JleKapTOBbl KOOpAMHATBI Ha  IUIOCKOCTHY,
«Bektops», «J[Bmkenus miockoctiy, «IIpeodpazoBanus momo0us».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 vaca B Henelo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHHU.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa MW MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

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

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA, TNPOBEAEHHOM K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJbLleH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKJIOHHAS.

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

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yrojl. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamemnwmsi, paBHOOOKasi Tpamemusi, €€ CBOWCTBA H TPU3HAKU.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TeopeMa O INPONOPLUOHATIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Kodhdumment mnomodus. I[lpusHaku mnomOOUS
TpeyroJibHUKOB. [IpuMeHenne noqo0ust npu peleHny NPakTUYeCKUX 3a/1ay.



CpoiicTBa miomaael reomerpuueckux Quryp. @opMynbl A IIOLMIAIH
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroabHUKOB U1 MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

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

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpuroHomerpuueckue (GyHKIHUU
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 pacnojokeHue JAByX OKpyxHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIe K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbl IPUBEAECHUS.

Pemienne TpeyronpHukKoB. 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  HAIIPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIlEpallMd HAJA BEKTOpaMu. PasnojkeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHHUS IIPSAMOU U OKPYKHOCTHU
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METOI KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYIOJIBHUKK. JlmuHa  OKpyXkHOCTHU. ['pamycHas wu
paavaHHas Mepa yIyia, BBIUMCICHHE IUJIMH AYr OKpyxHocteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (djaemMeHTapHbIe
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMmbl Yy4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAaHUIO ITHX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTH4YEeCKMX OCHOBaX (PyHKLIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX TPUHIUIIOB B AESATEIBHOCTH YYEHOTIO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
NESTEIIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€IOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HaBBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBaHHE KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha NMPUMEHEHUE MaTeMaTHYCCKUX 3HAHUN IS pelieHus 3a7ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanranusa K U3MEHAIIMMCS YCJOBHSAM COLUMAJHLHON U NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OIbITA IPYTHUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTeIbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTIO aHAJIN3a;

e BOCIOpUHUMATH, (OpMyIHpOBaTH M  NPEOOPa3OBBIBATh  CYXKICHUS:
yTBEpIUTENIbHbIE U OTpUIATENbHbIE, €IUHUYHBbIC, YacTHbIE U OO0IIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MATEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh 0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPXKICHUU (TMPSAMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaATh CIOCOO perieHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GopMyIMpOBaTh BOIPOCHl, (UKCUPYIOLIME MPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE TT0 YCTAHOBJICHUIO OCOOCHHOCTEMH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCA, a TaKXKE BBIJIBUTaTh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAJTU3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

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

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M NMHUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOAy pELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMH JIPYyTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENILHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
C Y4€TOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEHN ay/IUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHIWBUIyaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThl, pachpeneisTh BUIbl paboOT, JOroBapUBaTHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOODJWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU YJE€HAMH KOMAaHJBbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOATEJIBHO COCTABJIATH IIJIAH, AJITOPUTM PELICHHs 33a1ayd (WU €ro
4acTh), BBIOMpaATh CHOCOO pElIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIecca U pe3ysibTara
pelIeHusI MaTEMAaTHYECKOH 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JIESITEIbHOCTH MOCTABICHHOM LEIN U
YCIOBUSIM, OOBSACHITh NMPUYUHBI JOCTHIKCHHUS WA HEAOCTIKCHHS LEJH,
HaxOJUTh OMKOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOydenuss B 7 KJjacce OOydYarolMiiCs TMOJIYYUT CIIECAYIOIINE
MPEIMETHBIE PE3YJIHTATHI:

Pacno3naBaTh H3ydeHHBIE TEOMETPUYECKHUE (UTYpPBI, OIPENesaTh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEpPTEXKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemats 3a1aun Ha BBIYUCIICHUE IUIMH OTPE3KOB Y BEJIMYKH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
pealbHOM >KU3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYIrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a]1a4.

OnpenensiTe NapamiebHOCTh TPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIUUCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUUYECKUX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJbHUKOB M MHOTI'OYT'OJIbHUKOB, CBONCTB YIJIOB, OOpa30OBaHHBIX MpH
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mnpakTtuueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Brnagers TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHTp. [lomp3oBaThesa (akTaMu O TOM, YTO OHUCCEKTPHUCHI YTIIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Brnaners moHATHEM KacaTeabHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIEHANKYJISIPHOCTH KaCaTEJIbHON U painyca, IPOBEAEHHOIO K TOUKE KACAHMUS.



[lonp30BaThCA MPOCTEUIIMMHU TEOMETPUYECKMMHU HEPABEHCTBAMH, [IOHUMATD
WX IIPAKTHYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOyueHuss B 8 kuacce oOydaroIIMiCS NOJYYUT CIETYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PEUICHUH T€OMETPUUECKUX 3a1au.

[TpuMeHATh CBOMCTBA TOUKM NEPECEUEHMs MEAUaH TPEyroyibHHKa (LEHTpa
Macc) B pEIICHUN 3ajau.

Branets moHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA U TPanelnuH, IPUMEHATD
X CBOMCTBA NPHU PEHICHHH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca ¥ TEOPEMOM O MPONOPLUUOHATIBHBIX OTPE3KaX, IPUMEHATH UX I PELICHUs
IIPaKTUYECKUX 3a7a4.

[IpuMeHsATh npu3HaKu MOJ00US TPEYTOJIbHUKOB B PEIIEHUU F€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
pakTUYecKux 3anad. CTpOUTh MaTEMaTHYECKYI0 MOJEIb B IMPAKTHYECKHUX
3a/1a4ax, CaMOCTOSATEIBHO JeIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUIUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCa M TaHIE€HCAa OCTPOro yrjia
PSAMOYTOJIBHOTO TPEYroibHUKa. [101630BaThCS ATUMH MOHATHIAMU I PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IprMEHATH MOTYyYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a49aX.

Brnanerp NOHATHUSMM BIMCAHHOTO W LEHTPAJBbHOIO YIVIA, KMCIOJIb30BAThH
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyLIUMH) U yIiie MEeXIy
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagets mOHATHEM OIMCAHHOIO YETBIPEXYIOJIBHUMKA, IMPUMEHATH CBOMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpyMeEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNpPUMEHEHHEM TMOJ00Us U TPUTOHOMETpUU (TOJB3YSCh, TIAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TMOJIYYUT CIICIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C TOMOILBIO KaJIbKYJISTOPA) JJIUHBI
U YTJIBI 111 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp3oBatbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUI HAXOXICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOXK/ICHUS Pa3IuYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELIEHUU T€OMETPUYECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO00HBIX Guryp. [lonb3oBarbest cBOWCTBaMU O100MSI IPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JUJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHnsTh cBoWicTBa MOAO0OMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IpUMEpPHI OT0OHBIX (PUTYP B OKPYKAOIIEM MUDE.

[Tosp30BaTECSA TEOPEMAMU O MPOU3BENECHUH OTPE3KOB XOPJ, O IPOU3BEICHNUN
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKJICHHUS IJTUH U YIJIOB.

[Tonp30BaTbCd METOJOM KOOPJAMHAT Ha IUIOCKOCTH, IPUMEHSATH €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnanets NOHATUSIMU NMPABUIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsaTh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U MTPOBOJUTH COOTBETCTBYIOIINE BBIUNCICHUS
C NPUMEHEHHEM IMOA00OMS M TPUTOHOMETPUUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



9 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpazoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa OK
p P https://m.edsoo.ru/7f41al2c
[IpaBwiIbHBIE MHOTOYTOJIBHHUKH. [[THa
5 05 HOCTH | TLIO y; b Kpyra 8 8 bubmmorexa [JOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 6 9 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 67 6 0



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

9 KVIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bcero u3ydeHusi  o0pa3oBaTe/IbHbIC pecypchl
padoThI padoThI
1 Onpenenenyue BEKTOPOB.
D@U3NYECKUN U T€OMETPUUCCKUMN 1 2.09 bubmorexa [JOK
P ' https://m.eds00.ru/8a144960
CMBICII BEKTOPOB
2 CJ10’)keHME U BBIYUTAHUE BEKTOPOB, 1 5 09 bubmuorexa [JOK
YMHO>KEHHE BEKTOpa Ha YUCIIO ' https://m.edsoo.ru/8al44a8c
3 CJ10’)keHME U BBIYUTAHUE BEKTOPOB, 1 5.09 bubnuorexa [JOK
YMHO>KEHHE BEKTOPa Ha YKCIIO ' https://m.edso00.ru/8a144d52
4 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, 1 12.09
YMHOYKEHHE BEKTOPA HA YHCIIO '
5 PaznoxeHue BeKTopa 1o I1ByM
P ABY 1 16.09
HEKOJUTMHEAPHBIM BEKTOpaM
6 bu6mmoreka [IOK
Koopaunatsl BekTOpa 1 19.09
pA P https://m.edsoo.ru/8al44fbe
7 CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB,
€ro II iMeHeIle)I/Ie JI1 HaX0X eHI/Ile 1 23.09 bubmorexa HOK
P s A ' https://m.eds00.ru/8a14539c
JUTMH U yTJIOB
8 CxkansipHO€ MPOU3BEIEHUE BEKTOPOB,
€ro IPUMEHECHUE I HAXO0XKICHUSI 1 26.09 Brbmmozexa [OK
p ' https://m.eds00.ru/8al14550e
JUTMH U yTJIOB
9 Pemenne 3amay ¢ TOMOIIBIO 1 30.09 bubmuorexa [JOK
BEKTOPOB ' https://m.edsoo.ru/8al44c3a
10 Pemienue 3a7a4 ¢ MOMOIILIO 1 3.10 bu6nmoreka [JOK
BEKTOPOB ' https://m.edso0.ru/8a1458c4



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4

11 [IpuMeHeHre BEKTOPOB IS PELLICHUS 710
3aa4 GU3UKU
12 KonTtponbHast pabora o Teme 10.10 bubnuoreka [IOK
"Bekrops!" https://m.edso00.ru/8a145b08
13 JlekapTOBbI KOOPAMHATHI TOUEK Ha 14.10
IJIOCKOCTH
14 . bubnmoreka [JOK
¥paBHeHHe MpAMOif 17.10 https://m.edsoo.ru/8a145c48
15 YpaBHeHUE NpIMOit 21.10
16 bubmuorexa [JOK
¥PaBHEHHE OKPYKHOCTIH 2410 https://m.edso0.ru/8a14635a
17 Koopaunats! Todek nepeceueHus 211 bubnuoreka [IOK
OKPY’KHOCTH U IIPSIMOM https://m.eds00.ru/8a146620
18 MeToa KOOpIMHAT MPU PEIIEHUN
reOMETPUUECKHUX 3aj1ad, 11.11
[IPaKTUYECKUX 3a1a4
19 Meroza KOOpAUHAT IPU PELLIEHUN
rCOMETPUYCCKHUX 3a/a4, 14.11
MIPaKTUYECKUX 3a1a4
20 Meroa KOOpAUHAT NPH PELIEHUHN
reOMETPUUIECKUX 3aJ1a4, 18.11
MIPaKTUYECKUX 3a1a4
21 KonTponbHas padbora no teme
" JlekapTOBBI KOOPANHATHI HA 21.11 bubmorexa HOK
| https://m.edso0o.ru/8al46e0e
IIJIOCKOCTHU
2y Ornpenenenrie TPUrOHOMETPUUYECKUX 55 11 bubnmnoreka [JOK

¢ynkuuit yriaos ot 0° 1o 180°

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



https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a1424bc

23 ®opMyIbl IPUBEACHUS 28.11
bu6mmoreka [IOK
24 T 2.12
COpENa ROCHIYCOB https://m.eds00.ru/8a14336¢
25 Teopema KOCHHYCOB 5.12
bu6mmoreka [IOK
9.12
26 Teopewma kocHitycos https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
12.12
21 Teopema cuitycos https://m.edsoo.ru/8al42e8a
28 Teopema cuHycoB 16.12
29 Teopema cuHyCOB 19.12
30 Haxoxnenue 1JiMH CTOPOH U 23.12 bu6mmoreka [IOK
BEJIMYUH YIJIOB TPEYTOJIbHUKOB ' https://m.eds00.ru/8a1430b0
bubmuoreka [JOK
31 P 26.12
SHICHIE TPEYTONBHILKOR https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
32 P 30.12
CIIEHHE TPEYTOILHIKOB https://m.edsoo.ru/8al42ac0
bu6nmoreka [IOK
P 13.01
33 CHICHHC TPEYTOJBHIROB https://m.edsoo.ru/8al42ac0
bu6mmorexa [IOK
4 P 16.01
3 CHICHHC TPEYTOJBHITROB https://m.edsoo.ru/8al42ac0
35 [IpakTyeckoe NpUMEHEHHE TEOPEM 20.01 bubnnorexa [HJOK
CHHYCOB M KOCUHYCOB ' https://m.edso0o.ru/8a142c3c
36 [TpakTHyeckoe MpUMeHEeHHE TEOPEM 2301
CUHYCOB ¥ KOCHHYCOB
37 KonTtponbHas pabora o Teme 2701 bubnnoreka [HOK
"Pemenne TpeyroiabHUKOB" ' https://m.edso0o.ru/8a14392a
38 [TonsiTue o npeoOpa3zoBaHUU 30.01 bubnuoreka [IOK

mogoous

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



https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0

COOTBETCTBEHHBIE DJIIEMEHTEI

bubmuoreka [JOK

39 OJ0GHBIX (GUTYp 302 https://m.edso0.ru/8a143de4
COOTBETCTBEHHBIE AJIIEMEHTHI

40 6.02
noJ00HBIX (pUryp
Teopema o mpou3BeIeHUU OTPE3KOB

41 XOpJ1, TeOpeMa O MIPOU3BEACHUU 10.02 bubnunoreka [HOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpare KacaTeJIbHOU
Teopema o mpou3BeIeHUU OTPE3KOB

42 XOpJ1, TeOpeMa O IPOU3BEACHUU 13.02 bubnuorexa [JOK
OTPE3KOB CEKYLIUX, TEOpeEMa O https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTeabHOM
Teopema o mpou3BeIeHUU OTPE3KOB

43 XOpJ1, TeOpeMa O IPOU3BEACHUU 17.02 bubnuorexa [JOK
OTPE3KOB CEKYLIUX, TEOpeEMa O https://m.edsoo.ru/8al442da
KBaJipaTe KacaTeabHOM

44 [IpuMeHeHne TeopeM B pELICHUH 20.02 bubnnoreka [JOK
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8a143f06

45 [Ipumenenue TeopeM B pelIeHUN 20.02 bubnuoreka [IOK
r€OMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8al1443fc

46 IIpuMeHeHre TeopeM B pelIeHUN 27,07 bubnnoreka [JOK
reOMETPUYECKUX 3a]1a4 https://m.edso0o.ru/8a144578
KonTponbHas padbora no teme

47 "IIpeoOpa3oBanue moa00wUs. 3.03 bubmmoreka [JOK
Metpuueckre COOTHOLIEHHUS B https://m.edso00.ru/8a1447a8
OKpY>KHOCTH"

48 IIpaBuIBHBIE MHOTOYTOJIBHUKH, 6.03 bubnnorexka [JOK

BBIYHMCIICHHUEC UX 3JIEMCHTOB

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



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
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a146fda

bubmuorexa [JOK

49 q . 10.03
HCI0 T. JTHHA OKpYIKHOCTH https://m.eds00.ru/8a1472c8
bu6mmoreka [IOK
50 q . 13.03
HCI0 . JIHHA OKpYIKHOCTH https://m.edsoo.ru/8al4714c
51 JlnvuHa 1yTH OKpY>KHOCTH 17.03
bubmuorexa [JOK
52 P 20.03
AHaiias Mepa yiia https://m.edso0.ru/8a14714c
bubmuorexa [JOK
53 IT e erme 24.03
HOMAL: Kpyra, Certopa, cerventa https://m.eds00.ru/8al147426
bubmuorexa [JOK
54 I1 27.03
HOMALs Kpyra, Cortopa, cerventa https://m.eds00.ru/8a147750
bubmuorexa [JOK
55 I1 7.04
HOMALs Kpyra, Cortopa, cerventa https://m.eds00.ru/8a147750
bubmuorexa [JOK
56 11 10.04
OFUITHE © ABIDRCHIH IIOCKOCTH https://m.edso00.ru/8a147c82
bubmuorexa [JOK
57 I i 14.04
BPAUISILHBIL EPEHOC, HOBOPOT https://m.edsoo.ru/8a147f16
N bubnuotexa [JOK
58 11 17.04
APALICIBHBIH HEPEHOC, TOBOPOT https://m.edsoo.ru/8a147f16
59 [TapamienbHBIN IEPEHOC, TOBOPOT 21.04
60 [TapamienpHbI IEPEHOC, TOBOPOT 24.04
61 [IpuMeHeHne NBUKEHUI ITpU 28.04 bubnnoreka [JOK
pelIeHnH 3a1a4 ' https://m.eds00.ru/8a1480e2
KonTponsHnas pabora no remam
62 "IIpaBHIIbHBIE MHOTOYTOJIbHUKH. 5.05
OxkpyxHOCTb. [[BrkeHust miockocTu"
63 [ToBTOpeHnue, 060061IeHNE, 8.05 bu6nmoreka [JOK

CHCTeMaTHU3allus 3HaHUH. I/I3MepeHI/Ie

https://m.edso0.ru/8a148524



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/8a148524

F€OMETPUUYECKUX BEJIMYHUH.
TpeyronpHuKH

64

[ToBTOpeHnue, 06001ICHNE,
CUCTEeMAaTH3aIs 3HaHUM.
[TapannenpHble 1
NEePHEHANKYIISIPHBIE TIPSIMbIC

12.05

bu6mmoreka [JOK
https://m.eds00.ru/8a148650

65

[ToBTOpEHmE, 0600IICHNE,
CHCTEMAaTH3alus 3HAaHUM.
OKpy’>KHOCTb U KpYT.
I'eomeTpuueckue mocTpoeHus. YTJbl
B OKPY>KHOCTH

15.05

66

67

[ToBTOpEHME, 0000IICHUE,
CHCTEMAaTH3aIus 3HAHUMA.
Brrcannblie 1 OnMcaHHbBIE
OKPYXKHOCTH MHOTOYTOJIbHUKOB

Wrorosas koHTposibHasA paboTa

19.05

22.05

bubmunorexa [JOK
https://m.edsoo.ru/8a148920

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

67



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPAMMbI OCHOBHOI'0
o01mero oopazoBanusi Ha ocHoBe ®I'OC

YMeHne omnepupoBaTh MOHATHUAMU: MHOKECTBO, IOJMHOKECTBO,
ornepanuy HajJ MHOYKECTBAaMH; YMEHHME OIEpPUpPOBATh HMOHSITHUSIMMU:
rpad, cBsa3HBIN rpad, AepeBo, LUK, MIPUMEHITh UX MPH PEUICHUH
3aJa4; YMEHUE UCHOJIb30BaTh TI'paUuecKoe Ipe/ICTaBICHHE
MHOJKECTB ISl OMHCAHUS pPEajbHBIX IMPOLECCOB U SBICHUH, MPH

pELICHUH 33J1a4 U3 APYTUX YIeOHBIX TPEIMETOB

YMeHue OonepupoBaTh IOHATHIAMH: ONpPENEICHUE, aKCHOMa,
TeopeMa, J0Ka3aTeIbCTBO, YMEHHME paclliO3HAaBaTb HCTUHHBIE H
JIO’)KHBIE BBICKA3bIBAHUsA, IPUBOJIUTH IPUMEPBl U KOHTPIPUMEPHI,

CTPOUTD BBICKA3bIBAHUA U OTPpULAHUSA BBICKQ3bIBAaHU M

YMeHHe oneprupoBaTh MOHATUAMU: HATYPAIBHOE YHUCIIO, IIPOCTOE U
COCTaBHOE 4YHUCJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPHU3HAKU
JIETUMOCTH, LIeJI0€ YUCII0, MOYJIb YUCIIA, OOBIKHOBEHHAs 1po0b U
JecsiTUYHas JpoOb, CTaHIAPTHBIM BHUJ 4YHCIA, pPALMOHAIbHOE
YHCII0, UpPpaAlMOHAIBHOE 4YHCIO, apu(pMETHUYEeCKUH KBaJpaTHBINA
KOpPEHb;, YMEHUE BBINOJHATH JEUCTBUS C YHUCIAMU, CPABHUBATH U
YIOpAI0YMBATh YHUCIA, MPEICTABIATH YUCIA HAa KOOPAMHATHOU
IPSAMOM, OKPYIJIATh YWCIIA; YMEHHME JENaTh NPUKHUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue ornepupoBaTh MOHATUSMHU: CTEIICHD C LIEIBIM IIOKA3aTeIIEM,
apumeTnyecKkuit KBa/IpaTHBIN KOpEHB, MHOT'OYJIEH,
anreOpanyeckass JpoOb, TOXIECTBO; 3HAKOMCTBO C KOpPHEM
HaTypaJIbHOM CTENeHU OOoJIbllle €IWHUIbI; YMEHHE BBIMOIHATD
pacuérel 1o ¢Qopmynam, MnpeoOpazoBaHMS LEJBIX, JIpPOOHO-
pPalMOHAIBHBIX BEIPAKEHHUM U BBIPAXKEHUIN ¢ KOPHSAMH, Pa3I0KECHHE
MHOIOWICHAa Ha MHOMKMTEIIHM, B TOM 4YHUCJIE C HCIOJIb30BAHUEM

(dbopMys pa3HOCTH KBaJIpaTOB M KBaJipaTa CyMMbI U Pa3HOCTH




YMeHne  omnepupoBaTb  MOHSATHSMHU:  YHCIOBOE  PaBEHCTBO,
YpaBHEHHE C OJHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOW; YMEHUE pelaTh JHUHEHHbIE U
KBaJpaTHbIC YpaBHEHHUS, JAPOOHO-PALMOHAIBHBIE YpPaBHEHHS C
OJHOM TIEPEMEHHOM, CHCTEMbl JBYX JIMHEHHBIX YpaBHEHUM,
JMHEWHBIE HEPABEHCTBA M MX CHCTEMBI, KBaJIpaTHbIE M JpOOHO-
paluMoOHaIbHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOH, B TOM YHCIIE
IIPYU PELIEHUM 3aiad U3 APYTUX IPEeIMETOB U MPAKTUUECKUX 33/]aY;
YMEHHUE HUCIO0JIb30BaTh KOOPAWHATHYIO MPSMYIO U KOOPAHHATHYIO
IUIOCKOCTh JJISl M300paKeHUs PEIICHU ypaBHEHHI, HEPABEHCTB U

CHCTEM

YMeHue omnepupoBaTh MOHATUAMU: (QYHKUIMS, rpadux GyHKIUH,
HyTd (QYHKIUH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHus, yObIBaHUWS, HaWOOJIbIIEE W HAMMCHBINEE 3HAYCHHUS
(GyHKIMW;  YMEHHE  ONEPHPOBATh  TMOHATHSAMHU:  TpsMast
MPOMOPIMOHAILHOCT,  JUHCHHAsT ~ (YHKIOWS,  KBaJpaTUIHAS
dbyHKIMsA, oOpaTHas MPOMOPLHOHAIBHOCTD, Mapaboia, runepooa;
YMEHHE CTPOUThH Tpaduku (DYHKIWH, HCIIONB30BATh IpaduKu s
OIPENICIICHUsI CBOMCTB MPOIIECCOB M 3aBUCHUMOCTEH, JIJISl PEUICHHUS
3a7a4 U3 IPYruX y4eOHBIX MPEIMETOB M PEATLHOM )KU3HU; YMCHHE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

VYMeHue  onepupoBaTh  HNOHATHAMM:  IIOCIEN0BATENbHOCTD,
apumernyeckas M TIeOMETpUYEecKas IMPOTPECCHH; yMEHHeE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENbHOCTEH, (POPMYIIBI CYMMBI
u o0mlero wieHa NpU PEUIEHWH 3aJad, B TOM 4YHCIE 3a7ad U3

JpYrux yuyeOHBIX MPEAMETOB U PEANbHOMN KU3HU

YMeHue pemars 3a1a4 pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOLIEHTHI,
JOJIM ¥ 4YacTH, JBW)KEHHUE, paboTy, LIEHy TOBAapOB U CTOMMOCTh
NOKYIOK M yCIyr, HaJoTH, 3adayd U3 O00JacTH YHpaBJieHHUs
JUYHBIMH M CEeMEHWHbIMM (HUHAHCAMHU); YMEHUE COCTaBIATh
BBIDAKECHMS, YPABHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHIO
3aJa4M, HCCIEN0BaTh IIOJYYEHHOE pEIICHHE W  OLCHUBATh

HpaBJIOHOI[O6HOCTB MMOJIYYCHHBIX PC3YJIbTATOB

YMeHue omnepupoBaTh MNOHATUSAMH: (Urypa, TOYKa, OTPE3OK,

npsiMasi, Jyd, JIOMaHas, YroJl, MHOTOYTOJbHUK, TpPEYTrOJIbHUK,
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paBHOOEAPECHHBIN u PaBHOCTOPOHHHMI TPEYTrOJbHUKH,
MPSIMOYTOJIBHBIN TPEYTOJbHUK, MEIuaHa, OMCCEKTpUCa U BBICOTA
TPEYrojbHUKaA, YETBIPEXYTOJIbHUK, IMapajieiorpamMMm, pomo,
NpSIMOYTOJIbHUK,  KBaApaT, Tpamemnusi; OKPYXKHOCTb, KpYT,
KacaTelbHasl; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMU (UTYpaMH;
YMCHHUC pellaTh 3aga4u, B TOM YUCIIC U3 HOBCCHHCBHOﬁ KU3HHU, HA
HAaXOXJEHHE TIEeOMETPUYECKHX BEJIUYMH C  [PUMEHEHHEM

M3YyYEHHBIX CBOMCTB GUTyp U (HakToB

YMeHue omnepupoBaTh MOHSATHUSMHU: PABEHCTBO (UTYpP, PaBEHCTBO
TPEYTOJILHUKOB; MAPAIUICIBHOCTD U MEPIICHAUKYISIPHOCTD TMPSMBIX,
YroJI MEXAY MPSIMBIMU, TEPICHIUKYISAP, HAKIOHHAS, MPOCKITHS,
nonobue  ¢uryp, TOAO0OHBIE  TPEYrOJbHHKH,  CHMMETpPHUS
OTHOCHUTEIIEHO TOYKH M TIPSIMOM; YMEHHUE PacliO3HABaTh PABEHCTBO,
cUMMETput0 W momobue  uryp, mapauIeNbHOCTh |

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KarOIEeM MHUPE

11

12

YMeHue onepupoBaTh MOHATUSAMHU: JUIMHA, DPACCTOSIHUE, YTOJI
(BeIMuMHA yIIa, CHHYC U KOCHHYC yIVIa TPEYrojbHHKA), IIJIOLIA/b;
YMEHHE OIICHHMBaTh pa3Mepbl INPEAMETOB U OOBEKTOB B
OKpY’KalOIIeM MHpe; YMEHHE MPUMEHSATh (POPMYIbI IEepuMeTpa U
IUIOUIAId MHOTOYIOJIbHUKOB, JJIMHBI OKPY)KHOCTH M ILIOLIAIH
Kpyra, oObeMa MpPSIMOYrOJbHOIO THapajUlelenunesa; yMEHHE
IIPUMEHATh TPU3HAKM PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMMe yTJIOB TPEYroJIbHUKA, TEeopeMy [Mudaropa,
TPUTOHOMETPUYECKUE COOTHOIUEHUS JUISl BBIYMCICHUS JJIUH,

pacCTOAHUH, TJIOIIAACH

YMenue wuzo0paxarb Iulockue GUIypbl M HUX KOMOWHaIuW,
IPOCTPAHCTBEHHbIE (PUTYpPBl OT PYKH, C THOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CUMBOJIbHOMY OIIMCAHUTO

13

YMmenue ONCprUpoOBaTh IOHATHAMU: MPAMOYIOJibHasA CHCTCMaA
KOoOpJAuHAT, KOOpAWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpAa Ha YHCIIO, CKaJIIpHOC IMPOU3BCACHUC
BCKTOPOB, YMCHHUC HCIIOJb30BaTh BCKTOPLI W KOOPAWHATHI JId
NPEACTAaBJICHUA JAaHHBIX U PCHICHUA 3a/la4, B TOM YUCIIC U3 APYTIUX

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU
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15

YMeHne onepupoBaTh MOHATHSAMHU: CTOJOMKOBBIE U KpPYTOBBIE
qUarpaMMbl, TaONMIbL, CcpeaHee apudmMeTHueckoe, MeauaHa,
HauOoJIbIlIee U HAUMEHbIIee 3HaYeHHsI, pa3Max YUCIOBOro Habopa;
YMEHUE U3BIIEKaTh, HWHTEPIPETHPOBATh M NpeoOpa3OBHIBATH
uH(pOpMaLIMIO, MPEICTaBICHHYI0 B TabMuIaX M Ha JAUarpaMmax,
OTpaXKaroIllyl0 CBOWCTBA M XapaKTEPUCTHKU pPEAbHBIX IPOLECCOB
U SBIICHUH; yMEHHME pacro3HaBaTh HW3MEHYMBBIC BEIMYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue onepupoBaTh MOHATHSIMU: CIyYalHBIA OMBIT (CIIy4ailHbIM
AKCIIEPUMEHT), 3JEMEHTapHOE COOBITHE (dJIIEMEHTapHBIA HMCXO.)
CIIy4aifHOTO OTIBbITA, CIIYYaiiHOE COOBITHE, BEPOSITHOCTH COOBITHSI,
YMEHHE HaXOAMUThb BEPOSTHOCTU CIy4allHBIX COOBITHI B OMBITAX C
PaBHOBO3MOYKHBIMH JJICMEHTAPHBIMU COOBITUSIMU; YMECHHE PEIIaTh
3aJ]a4d METOJOM OPTIaHW30BAaHHOTO MEepedopa U ¢ MCIOJIb30BAaHHEM
MpaBUJia YMHOXKEHUS; YMEHUE OIICHUBATh BEPOSTHOCTU pPeaTbHBIX
COOBITHIA | SIBJICHUW, TOHUMATh POJIb IPAKTHYCCKH IOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITUN B OKPYXKAIOIIEM MHpPE U B JKHU3HH,
3HAKOMCTBO C TIOHSITHEM HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIHMX YHCE U €T0 POJIBIO B MAaCCOBBIX SBJICHUAX

16

YMeHnue BoIOMpaTh MOAXOASIINNA U3YYSHHBIH METOJ JUIS PelICHHUS
3a/1ayu, MPUBOJUTH MPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH
B MNpPUpPOAE M IKU3HU, paACHO3HABaThb NPOSBICHHE 3aKOHOB
MaTeMaTUKHd B HCKYCCTBE, OIMCHIBATH OTNEIBHBIC BBIIAIONITUECS
pe3yNnbTaThl, IMOJYYCHHBIE B XOJ€ pPAa3BUTUS MaTEeMaTHKH Kak
HAyKW, TPHUBOJIUTH TPUMEPHl MATEMAaTHYCCKUX OTKPBITHH H WX

aBTOPOB B OTE€YECTBEHHOM U BCGMHpHOﬁ HCTOpUHN



