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HOACHUTEJBHAA 3AIINCKA
Oo0mas xapakrepucrTiuka npeamera «MaremaTuka

PaGouass mporpamma 1o mMaremMatuke i1 oOydaromuxcss 7—9
KJIaCCOB pa3paboTaHa Ha ocHOBe dDeqeparbHOTO TOCYJIapCTBEHHOTO
oOpa3oBaTejIbHOIO0 CTaHJAapTa OCHOBHOTO OOIIero oOpa3oBaHUs C
Y4€TOM U COBPEMEHHBIX MHUPOBBIX TPEOOBaHUU, MPEABIBISIEMBIX K
MaTeMaTU4ecKoMy  OOpa3oBaHUIO, UM  TPAAUIHUKA  POCCHUHUCKOTO
oOpa3oBaHHUsI, KOTOphIe OOECHEUMBAIOT OBJIQJICHUE KIIFOYEBBIMU
KOMITETCHIIUSIMU, COCTaBJISTIONIUMH OCHOBY JIJISI HEOPEPBIBHOTO
oOpazoBaHUs u caMOpa3BUTHS, a  Takxke EJTOCTHOCTH
OOIIEeKYJIbTYPHOTO, JIMYHOCTHOTO ¢ II03HABATCILHOTO pPa3BUTHS
oOyuaromuxcsi. B pabGoueit mporpaMmme ydTeHBI UJICU U TIOJIOKEHUS
Konnmermu  pa3BuTus MaTEeMaTHYIECKOTO oOpazoBaHUs B
Poccuiickoit denepanmu. B smoxy mudpoBoii TpanchopMaimm Beex
chep YEeJIOBEUYECKOU JIEeSITETLHOCTHA HEBO3MO>KHO CcTaTh
o0pa3oBaHHBIM COBPEMEHHBIM 9eIIOBEKOM oe3 0a30BOM
MaTEeMaTUYeCKOW MOATOTOBKH. YK€ B IIKOJIE MaTeéMaTHUKa CITY>KUT
ONOPHBIM MNPEIMETOM MJIsI U3YUYEHUS] CMEKHBIX JUCIUIIINH, a MOCJIe
IIKOJbl PEaTbHOW HEOOXOAUMOCTHIO CTAaHOBHUTCS HEMPEPBHIBHOE
obpa3oBaHue, 4qTO TpeOyeT ITOJTHOIICHHOM 0a3oBOU
o011e00pa3zoBaTeIbHOMU MMOJITOTOBKH, B TOM qucie u
MaTeMaTU4YeCcKoi. DTO OOYyCIOBJIEHO TEM, YTO B HAIU JIHU PACTET
yuciio npodeccuil, CBI3aHHBIX C HENOCPEACTBEHHBIM IPUMEHEHUEM
MaTeMaTuKUu: U B cdepe HKOHOMUKH, HM B OuH3HEce, U B
TEXHOJIOTUYECKUX OO0JIacTIX, W Jdake B TyYMaHHUTApHBIX cdepax.
TakuMm oOpa3om, Kpyr IMKOJBHUKOB, MJIsI KOTOPBIX MaTeMaTHKa
MOET CTaTh 3HAYHUMBIM MIPEIMETOM, PACIIHUPSICTCS.

[IpakTuyeckasi MOJIE3HOCTh MAaTEMAaTHUKHA OOYCJIOBJIEHA TEM, 4TO €&
MIPEeMETOM SIBISIIOTCS (pyHAaAMEHTAJIbHBIE CTPYKTYpPhI HaIllero MUpa:
MIPOCTPAHCTBEHHbIE (POPMBI M KOJUYECTBECHHBIE OTHOLIEHHUS OT
MPOCTEUININX, YCBAaMBAEMBIX B HEMOCPEIACTBEHHOM OMNBITS, O
JIOCTATOYHO CJIOKHBIX, HEOOXOJMMBIX JIJIsI Pa3BUTHS HAYYHBIX |
NPUKIATHBIX UAeH. be3 KOHKPETHBIX MaTeMaTHYeCKHUX 3HaHUU
3aTPyAHCHO MOHUMAaHUE MPUHIITUIIOB YCTPOWCTBA M HCHOJIb30BaHUS
COBPEMEHHOU TEXHUKH, BOCHIPUSITHE u WHTEPIIPETAIH S
pa3HOOOpa3HOU  COLMAJILHOM, HSKOHOMHYECKOW, MOJIUTHUYECKOU
nHpopmanuu, Manodh@deKTUBHA TIOBCEIHEBHAsT  MOpPaKTHYECKas
NesiTeNbHOCTh. KakJloMy 4YeOoBEeKY B CBOEUM JXH3HH TIPUXOIUTCS
BBITIOJTHSITh Pacuy€Thl M COCTABJSITh aJTOPUTMBI, HAXOAUTh U
MNpUMEHATh  (POPMYJIBI, BJIAJICTh  IPAKTUYECKUMU  OpUEMaAMHU



r€OMETPUYECCKUX U3MEPEHUU U TMMOCTPOCHUN, UuTaTh WH(OpMAIIUIO,
MpEJICTaBJICHHYIO B BHUAE TaOIUll, AuarpamMm U TpaduKOB, KUTh B
YCJIOBHUSIX HEOTIPEAECJIEHHOCTU U MOHUMAaTh BEPOSITHOCTHBIA XapakTep
CIIy4YalHBIX COOBITHH.

ODHOBpEMEHHO C paciuupeHueM cdep NpUMEHEHUs MaTeMaTHKH B
COBpEMEHHOM  oO1ecTBe Bc€ Oojlee  BaXHBIM  CTAHOBUTCS
MaTEMaTHYCCKUU  CTHWJIb  MBIIUJICHUSI,  IPOSBIISIONIHUNACI B
ornpenenEHHBIX YMCTBEHHBIX HaBBIKax. B mpomnecce HU3ydeHHs
MaTeMaTHUKH B apceHalJl IPUEMOB U METOJIOB MBIIIJICHUS YE€JOBEKa
€CTECTBEHHBIM O0OOpa30M BKIIFOUAIOTCS WHIAYKIUAS W ACAYKITUS,
000011IeHNEe U KOHKPETHU3aIllus, aHaJIu3 U CHUHTE3, KIIaCCHU(UKAIIHI
U cucremarusanusi, adcTtparupoBaHue u aHaIOTUsA. OOBEKTHI
MaTEeMaTUYEeCKUX YMO3AKIIOYEHUN, TMpaBmia UX KOHCTPYHUPOBAHUS
pacKpbhIBAIOT MEXaHU3M JIOTUYECKUX IIOCTPOCHUM, CHOCOOCTBYIOT
BbIpa0OTKE yMeHUs1 GOpPMYJIMPOBaTh, OOOCHOBBIBATh U JOKa3bIBATh
CYXXJICHUSI, TE€M CaMbIM pPa3BUBAIOT JIOTUYECKOE MBbIIIJICHHE.
Benyimas ponb mpuHAIJICKUT MaTeMaTUKE U B (POpMHUPOBAHUU
AJITOPUTMHUYECKONW KOMMOOHEHTBHI MBIIUJIEHUS YW BOCIIUTAaHUU

YMEHUM JIECTBOBATh no 3aJaHHbBIM aJropuTMam,
COBEPIICHCTBOBAaTh H3BECTHBhIE W KOHCTpyHpOBaThb HOBBIE. B
Mpollecce pelIeHusl 3ajlad — OCHOBOM Y4YeOHOM JesITEeIIbHOCTH Ha
ypoKax MaTeMaTHKH — Pa3BUBAIOTCS TaK>XXe TBOpYECKas WU

npuKJIagHass CTOPOHBI MBIIIJICHUS.

OOyuenue wmareMaTuke Ja€T BO3MOXXHOCTh  pa3BUBaTh Yy
00y4aronimxcss TOYHYIO0, pallMUOHAJIbHYIO U UH(POPMATHBHYIO peyb,
YMEHUE oTOupaTh Hauboee HOJAXOJISAIINE SI3LIKOBBIE,
CHUMBOJIMYECKHUE, Trpaduyueckue CcpeJicTBa JJIs1  BbIPpAKCHUS
CY>XJIEHHUU U HATJISIJTHOTO UX ITPEJICTABIICHUSI.

HeoOxonuMbiM KOMOOHEHTOM OOIIEH KyJIbTYypbl B COBPEMEHHOM

TOJIKOBAHUM SIBJISIETCS OOIIl€ee 3HAKOMCTBO C METOJIaMU IT1O3HAHUS
JICUCTBUTEJILHOCTHU, MPEACTaBIECHUE O TIIPEJIMETEe ¢ METOoJiax
MaT€MAaTUKHU, HUX OTJIUYUUA OT METOAOB JPYTIUX ECTECTBEHHBIX U
rYMaHUTApHBIX HayK, 00 OCOOEHHOCTSIX HNPUMEHEHUS MaTeMaTUKHU
JUISl pelIeHUs] Hay4YHbIX W MOPUKIAJAHBIX 3amad. TakuMm oOpaszom,
MaTeMaTH4YeCKOe OOpa3oBaHME BHOCUT CBOM BKJIAJ B (pOpMHUpOBAHUE
OOIIeH KyJIbTYPhI UEJIOBEKA.
N3yueHne MareMaTHKH  TaKXe€  CHOCOOCTBYET  DACTETHYECKOMY
BOCIIMTAHUIO YEJIOBEKa, I[IOHUMaHUIO KpacoThl H  U3SIIECTBA
MaTEeMaTUYECKUX PaCCYXJICHUH, BOCOPHUSITUIO TEOMETPUUECKUX (popMm,
YCBOCHHUIO UJI€EU CUMMETPUHU.



Heaun nzyyenus kypca «I'eomerpus»

I'eomeTpusi Kak OOWUH W3 OCHOBHBIX pAa3/elIOB IIKOJbHOW MaTEMaTHKH,
UMEIOINNA CBOEH LEIbI0 00ECHEeUNUTh M3YyYEHUE CBOMCTB M Pa3MepoB (QUIYp, HX
OTHOUICHW W B3aWMMHOE pPACIOJIOKECHHUE, OIUPACTCA Ha  JIOTUYECKYIO,
JIOKa3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3ydyeHUsI T€OMETPUU Ha YPOBHE OCHOBHOTIO
o01mero 006pa3oBaHus 3aKJIOYACTCS B TOM, YTO OOYYAIOIIMIACS YUYUTCS TIPOBOIUTH
JIOKa3aTEJbHbIE PACCYKJCHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
WCTUHHBIC YTBEPXKICHHUS W CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCcy X IeHus «OT TMPOTUBHOrO», OTJIMYAThb CBOWCTBA OT  IIPU3HAKOB,
dbopMynHpOBaTh OOPATHBIE YTBEPIKIACHUS.

Bropoli 1menpr0 u3yyeHUs TE€OMETPUH SIBISETCS HCIOJb30BAaHHE €€ Kak
WHCTPYMEHTA NPU PEUICHUH KaK MAaTEeMaTUYECKUX, TaK W IMPAKTUYECKHX 3aj]1ad,
BCTpPEYAIOMIMXCS B peaidbHOM Ku3HH. OOydYaromwuiicss MOMDKEH HayYUThCs
OTIPENICTUTh TEOMETPUUECKYIO (PUTYpy, ONMMCaTh CIOBAaMHU NAHHBIA YEpTEX WA
PUCYHOK, HAWTH IUIONIAb 3€MEJILHOT0 Y4acTKa, paCCUUTaTh HEOOXOUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kalens wiu Tpedyemble pa3Mephbl Trapaxka Uisi aBTOMOOWMJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIHUTEIbHAS JTUHUS B U3YUYEHUU T€OMETPUHU.
[Ipu pemeHun 3a7ay TPaAKTUUECKOTO XapakTepa OOydarolUKCs YUUTCS CTPOUTH
MaTeMaTUYECKHE MOJIETM  PEAbHBIX JKU3HEHHBIX CHUTyalluid, MPOBOIUTH
BBIYMCJICHUS U OLICHUBATH aJICKBATHOCTD MOJYYEHHOTO pPe3yibTaTa.

Kpaiine BaxxHO TOMUEPKUBATH CBSA3M TEOMETPUU C JAPYTUMH y4EeOHBIMU
npeaMeTaMy, MOTUBUPOBATh UCIIOIb30BaTh OMPEICIICHHUSI TEOMETPUUECKUX (PUTYD
U TIOHATHUM, IEMOHCTPUPOBATH MPUMEHEHHUE MOJYYEHHBIX YMEHHH B (PuU3NKe U
TEXHUKE. OTH CBs3W HauOosiee SpPKO BUIHBI B Temax «BekTopbi»,
«Tpuronomerpuueckne COOTHOIIEHUs», «Meton koopauHat» U «Teopema
[Tudaropay.

IIpodopuentaumonno 3HaunMMble ypoku B 9 kmacce — «lIpaktuueckoe
IPUMEHEHUE TEOPEM CHUHYCOB M KOCHHYCOB», «MeTo[ KOOpAWHAT NMPHU pPELICHUU
reOMETPUYECKUX 3a7ad, MpakTuyeckux 3agau», «llmomaas kpyra, cekropa,
CEerMEHTa»

MecTo y4eOHOro Kypca B yueOHOM ILIaHE

VYuebnbiii kypc «['eomeTpus» BKIIOYAET CIECAYIOIIME OCHOBHBIC pa3JIelibl
comepxanusi: «l'eomerpuueckne GuUrypel W UX CBOWCTBay, «VI3Mepenue
FEOMETPUYECKUX  BEIUYUHY», «JleKapTOBbl KOOPJAMHATHI HA  TJIOCKOCTHY,
«Bekropsy, «/IBuxxenus miuockocti», «lIpeodpasoBanus mogoous».

Ha uzydenue yuebnoro xkypca «I'eomerpus» orBonutcs 204 gyaca: B 7 kiacce
— 68 vacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Henelnw), B 9
KJacce — 68 yacoB (2 yaca B HEJEIO).



COJAEPXKXAHME OBYUYEHUA
9 KIIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUECKOE TOXK1€CTBO. POPMYIIbI TPUBEACHUS.

Pemienne tpeyrompHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHUecKUX 3adad C HUCIOJb30BAHUEM TEOPEMbI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[TpeobpazoBanne mogodus. [Tomo6me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, amimHa  (MOAyJb)  BEKTOpa,  COHANPABJIEHHBIE  BEKTOPHI,
OPOTHUBOIIOJIOKHO  HAIPaBJIEHHBIE  BEKTOPBl, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMd HaJ BEKTOpaMH. Pa3nokeHue BEKTOpA MO JIBYM
HEKOJJIMHEAapHbIM BekTopaMm. KoopanHaTel BekTopa. CKajasipHOE MPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXOXKACHUS JUIMH U YTJIOB.

JlekapToBbI KOOpAMHATHI HA IUIOCKOCTH. Y PaBHEHUS MPSIMOU U OKPYKHOCTH
B KOOpJAMHATaX, MEPECCUCHUE OKPYKHOCTEH M MpsIMbIX. MEeTOJl KOOPAUHAT U €ro
IPUMEHEHUE.

IIpaBunbHBIE MHOrOYroJbHUKH. [lnmmHa oOkpyxkHocTH. I'panycHas wu
paauaHHas Mepa yria, BBIUMCIEHUE JJIMH Iyr OKpyxkHocred. Ilmomanp kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHMSI TUIOCKOCTM M BHYTPEHHUE CUMMETpUHU GUTyp (dJIeMEHTapHbIE
npeactasienus). [lapannensubii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«I"eomeTpus» XapakTepHU3yOTCS:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBICHHEM MHTEpeca K IMPONUIOMY M  HACTOSALIEMY POCCHUUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THUX
JOCTUKEHHUM B IPYrUX HayKax U MPUKIAJAHBIX chepax;

2) rpaskaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealli3aliu ero
opaB, MpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABJICHUH, MPOLEAYp TpakIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B JACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a]ay
MaTEMaTUYECKOM HAIpPABICHHOCTH, OCO3HAHHEM BAXKHOCTU MaTEMaTHYECKOTO
o0pa3oBaHMsI Ha TMPOTSHKCHUHM BCEH JKU3HU I YCHEHIHOW TpodecCHOHATbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHUBUYyAIbHON TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PELICHHUH, pacCyX JCHHH, YMEHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

OpUEHTAaLMEed B JIEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKA, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak c@epbl 4YeJI0BEYECKOM
NEeATENbHOCTH, JTANOB €€ PAa3BUTUS W 3HAYMMOCTH I PA3BUTHS LUBUIIU3ALINH,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJBTYpPOW Kak CPEICTBOM
NO3HAHUS MHpPA, OBJAJEHUEM IMPOCTEUIIMMU HAaBBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPbl 310POBbSI H
IMOLMOHAJILHOIO0 0JIaronoJy4ms:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTH4YeCKHe 3HaHUS B HHTEpecax CBOETO
30pOBbS, BEACHHS  370pOBOr0  o0pa3a JKU3HM  (370pOBOE  IUTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHM U OTAbIXa, peryspHas duznueckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pPe(IEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpHEHTalMel Ha MPUMEHEHNE MATEeMaTUYECKUX 3HAHUW NIJIsi peuleHus 3ajay
B 00JIACTU COXPAaHHOCTH OKPY>KAIOIIEH Cpeapl, MIAHUPOBAHUS TOCTYIKOB U
OLIEHKM HMX BO3MOXHBIX TOCJIEICTBUH ISl OKPY’KAIOUIEH CpeAbl, OCO3HAHUEM
rJI00AJBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHNUS;

8) ajanranusa K M3MEHAKWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSIX HEOINPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JIPYyTUX JOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEILHOCTH
HOBBIE 3HAHUSI, HABBIKK U KOMIIETCHIIUU U3 OTBITA JIPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIE
dbopMynHpoBaTh UACH, TOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEN, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAEMBbIC PEIICHUS W JCHCTBHUSA, (OPMYIMPOBATh W OICHUBATh PUCKH U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBblie jlornueckue aeiicTBUA:

e BBIBIITh M XapaKTEPU30BaTh CYIIECTBCHHBIC NMPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUWH MEXIy HOHATUAMHU, (HOPMYIHPOBATH
ONpeleseHUsl  NOHSATHM, YCTAaHAaBIMBATh  CYLIECTBEHHBIA  MpPU3HAK
Kjaccu(ukanmy, OCHOBaHUS sl OOOOIIEHHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIMN3A;

e BOCIpPUHHMATh, (OpPMyIHpOBaTH U  MNPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAMUTENIbHbBIE M OTpULIATEIbHBbIC, €AWHUYHbIC, YacTHbIE W OONIUE,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOopeursi B (akTax, JaHHBIX, HAONIOACHUSAX U YTBEPKIACHUSX,
npeajiaraTb KpUTEPHUHU 1Sl BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;
JieN1aTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa30uparh J0Ka3aTelibcTBa MaTEMATHUYECKUX YTBEPKIECHUHN (MpPSMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOATENBHO HECJIOXKHBIE T0Ka3aTebCTBa
MaTeMaTHYeCKUX (akTOB, BBICTPAWBATh APryMEHTALUI0, MPUBOIUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus y4dyeOHOW 3ajaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pELICHUs, BBIOMPATh Haubosiee MOAXOMALMI ¢ y4EéTOM
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble HcaiaeaA0oBaTe/JIbCKIue I[eﬁCTBHﬂ:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATCIIbCKHIA WHCTPYMEHT ITO3HAHUA,
(GbopMyIMpOBaTh BOIPOCH], (UKCHPYIOUIUE IPOTUBOPEUHE, IPOOIEMY,
CaMOCTOSITCJILHO YCTaHABJIIMBaTh MCKOMOE M JIaHHOE, (hOPMHPOBATH
THIIOTE3Y, ApIYMEHTHUPOBAThH CBOIO ITO3HIINIO0, MHECHUE;

IPOBOJAMWTH IO CAaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAaHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOI;
CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHHUSI M BBIBOJABI MO pe3yJibTaTam
IPOBEACHHOTO HAOJIFOJCHHS, HWCCJICIOBAaHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000O0IIEHHI;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TAKXKE BBIIBHTAThH
IIPEJIITOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh  HEJIOCTATOYHOCTh M W30BITOYHOCTH WH(GOPMAIMH, JIaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a/a4H;

BBHIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBaTh U HHTEPHPETUPOBATH
uH(}OpMaIUIo pa3TUYHBIX BUIOB U (POPM IIpeICTaBIICHNUS,

BbIOMpaTh (GopMy MpeacTaBlieHuss HHGOPMAIMH W UIUTIOCTPUPOBATH
pemnraemMple 3amaydl  CXeMaMH, JIuarpaMMam#, WHOW TpaduKkod ©u UX
KOMOMHAIIUSIMU,

OLICHUBATh HAJAEKHOCTh HMHGOPMALMUU [0 KPUTEPHUSM, MPEATIOKEHHBIM
YUHUTENIEM UIIH COPMYITMPOBAHHBIM CAMOCTOATEIBHO.

KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJbHBIC y‘leﬁﬂble }IGﬁCTBHﬂZ

BOCIIPUHUMATDH U (bOpMy.TII/IpOBaTB CYXXICHUSA B COOTBCTCTBUHU C YCIOBUAMU
H neisiMmu O6H.[€HI/ISI, sSICHO, TOYHO, 'PaMOTHO BBIpAKaTb CBOIO TOYKY 3PCHHA



B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh OJYyUYECHHBIN PE3yJIbTaT;

B X0Jie 00CYX/IE€HHS 337aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMON TEMBI,
npoOJIeMBbl, peraeMoi 3a7a4d, BbICKa3bIBaTh WJIEH, HAIICJICHHbIC HA MTOMCK
pelIeHus, COIOCTaBIATH CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB AHayiora, oOHapy»uBaTh pa3iu4yle U CXOACTBO IMO3UIUH, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIacHs, CBOM BO3PAXKEHHUS;
INPEACTABISATh  PE3YJIbTAThI pELIECHHUS 3aJ1a4H, DKCIIEPUMEHTA,
UCCIIEIOBaHMsI, MPOEKTa, CAMOCTOSTENIbHO BIOUpaTh (hOpMAT BHICTYILICHUS
C Y4€TOM 3aJa4 MPE3eHTALNHU U OCOOCHHOCTEN ay/IMTOPUH;

MIOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW U UHAUBUYaTbHON
paboTHI IPH PEIICHUU YUYeOHBIX MATEMATUIECKUX 3a]1a4;

NPUHUMATh LEJIb COBMECTHOM JAESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUI0
COBMECTHOM paboThl, pacOpeneysarh BHABI pabOT, JAOrOBapUBATHCH,
o0cyX/1aTh polecc U pe3ysibTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPyNHoBBIX (opmax padoTel (0OCyxJIeHus, OOMEH
MHEHUSIMHA, MO3TOBBI€ IITYPMbI U JPYTHE), BBIIOJIHATH CBOK YacTh pabOThI
U KOODJIMHHUPOBATH CBOU JACUCTBUS C JPYTMMHU 4YJIE€HAMHU KOMAHJBbI,
OLICHHMBAaTh KadyeCTBO CBOETO BKJaJa B OOIIMN HPOAYKT MO KPUTEPUSM,
c(OpMyIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmauml:

CaMOCTOSITETILHO COCTaBJIAThH IJIaH, alrOPUTM pPElIeHUs 3aJayd (WIH €ro
4acTbh), BBIOMpATh CIOCOO pELIEHMs] ¢ Y4ETOM MMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHPOBATh
BapUaHThI pEIIEHUH C Y4ETOM HOBOM MH(OpMauu.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa
peLIeHNs] MaTEMAaTHIECKOM 3a/1a4u;

NPEABUIIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPY PEIICHUH 3aa4H,
BHOCUTh KOPPEKTUBBI B AECSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATH NPUYUHBI JTOCTHIKEHHSI WJIM HEIOCTHKEHHUS LEIH,
HAXOJIUTh OMMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

IHNPEJMETHBIE PE3YJIBTATBI



K koHmy oOyueHuss B 9 KJjacce OOYYArOIIMICS TOMYYHUT CIEAYIOINE
IPEIMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPBIX YTIJIOB, HAXOIUTh C UX
MIOMOIII0  Pa3JIMYHBIC D3JIEMEHTHI TMPSIMOYTOJIBHOTO TPEYTrOJbHUKA («pelieHne
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C TOMOIIBIO KATBKYJISATOPA) IITHHBI
Y YTJIBI JJIs1 HeTAOJMUYHBIX 3HAYCHUH.

[Tonp3oBaTbest opMynamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUICCKUM
TOXKJIECTBOM JUII HAaXOXJICHHS COOTHOIICHHH MEXAY TPUTOHOMETPUYCCKUMHU
BEJTMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXOXACHUS Pa3IMIHBIX
AIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOBY), TPHUMEHATh WX TpH
pEIIeHUY TEOMETPUUECKUX 3a1a4.

Brnagerp  moHsTHSAMH — mpeoOpa3oBaHUS  TOMO0HWsS, COOTBETCTBCHHBIX
aIeMEeHTOB Mo100HBIX Guryp. [lomb30BaThCsl CBOMCTBaMH MOJ00MS MPOU3BOIBLHBIX
buryp, yMeTh BBIUMCIATH JJIMHBI W HAXOAUTh YIIbI Y TMOAOOHBIX QUTYP.
[IpuMeHsTh CBOWCTBAa MOAOOWS B TPAKTHUECKHX 3aadax. YMETh INPUBOAWUTH
IpUMEPHI TOJOOHBIX (GUTYP B OKPYIKAIOIIEM MHUPE.

[Tonp30BaThCs TEOpEMaMU O MPOU3BEICHUH OTPE3KOB XOP/I, O IPOU3BEIACHUHN
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbcsl BEKTOpPaMH, TMOHMMATh MX TEOMETPHYCCKHH M (DU3MYECCKUI
CMBICII, TPUMEHATh HX B PEIICHUH TEOMETPUUYECKHX M (PU3NUYECKUX 3aj/ad.
[TpuMeHATh CKaISIpHOE TTPOU3BEACHUE BEKTOPOB JJIs1 HAXOXKICHHS JIJTUH U YTJIOB.

[Tonp30BaTbcsi METOAOM KOOPAWHAT HA IUIOCKOCTH, NPHMEHSTH €ro B
PEIICHUY TEOMETPUUYECKUX U MTPAKTUIESCKHUX 3a]1aH.

Brnagets MOHATHSAMU MPaBUIBHOTO MHOTOYTOJBHUKA, IJIWHBI OKPY>KHOCTH,
JUTMHBI TIyTH OKPY>KHOCTH U PaJMaHHON MEpHI yTJia, YMETh BBIUMCIISATH IUIONIA]Ib
Kpyra u ero yacteid. [[puMeHsITh molydeHHbIe YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Haxomuth ocu (WM TEHTPBI) CUMMETpHH (UTYp, TPUMEHSATH JIBMKCHUS
IJIOCKOCTH B MMPOCTEUINNX CITydasiX.

[IpuMeHATh MOTydYeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTh MaTEMaTHUYCCKUE
MOJIEIIN JIJIS 3a/1a4 PeabHOU JKM3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUYMCICHUS
C TpPUMEHEHHEM TOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (TIONB3YSICh, TIE
HEO0OXO0IMMO, KaIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBaHme pa3iesioB U TeM uugposbie
Ne ni/m P Kontpoabnbie | IIpakTnueckue (1upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThbI
pecypchl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubmmorexa LIOK
CHUHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanue nogodusi. Merpudeckue 10 1 bu6nmnoreka [JOK
COOTHOIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6nmmoreka [IOK
3 B 12 1
CITOpHL https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
4 1
JlexapToBBI KOOPAMHATHI HA TIJIOCKOCTH 9 httos://m.edsoo.ru/7fA1a12¢
IIpaBunbpHBIE MHOTOYTOJIBHUKY. J{11MHA
5 OKPY’KHOCTH U TUIOIIa/lb Kpyra 8 bubmorexa HOK
by PR EPYTE: https://m.edsoo.ru/7f41al2c
Brruucnenue miomaaei
but6mmorexa [IOK
6 6
JBIKEHHS I0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIIs 7 9 but6mmorexa [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 6 0

Ha3panmue pa3agena (Tembl)
Kypca (4HMCJI0O 4acoB)

OcHOBHOE cofiepxaHue

OcHOBHBIE BHbI 1eATEIbHOCTH 00yYAOIIHXCS



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

Tpuronomerpusi.

TeopeMbl KOCHHYCOB H CHHYCOB.
Pemienue Tpeyro/ibHHKOB

(16 )

OmnpezeneHue TPUrOHOMETPUY ECKUX

¢bynkuuit yrios ot 0° no 180°.

KocuHyC ¥ CHHYC NIPSIMOTO M TYIIOTO

yria. Teopema kocunycoB. (O600mEHHAs)
TeopemMa CHHYCOB (C paau-

yCOM OIHMCaHHOH OKpy>kHOcTH). Ha-

XOXKACHUEC NJIUH CTOPOH U BECJIUMYUH

YIJI0B TPEYTOJbHHUKOB.

dopmyiia miomanu TpEyroJbHUKaA

4yepe3 JIBE CTOPOHBI U yIroJl MEXIY

HUMHU. DopMyJia IVIOMIAAN YEThIPEXYTrOJIbHUKA
4yepes ero JuaroHajiu

U yTOJI MEXIy HUMM.

IIpakTH4YecKkoe NPUMEHECHHE JOKA3aHHBIX TEOPEM

DopMyJUPOBATH ONpPedeeHNs] TPUTOHOMETPHUCCKUX (DYHKIIUH TYIIBIX U
OPSIMBIX YTJIOB.

BBIBOIUTH TEOpEeMY KOCHHYCOB U TEOPEMY CHHYCOB

(c panguycoM ONMHMCAaHHON OKPY>XHOCTH).

Pemath TpeyroJIbHUKH.

PemaTh npakTHdeckue 3amaqu, CBOISIINECS K Ha-

XOXKXACHUIO PAa3JIMYHBIX DJIEMCHTOB TPCYTOJIbHUKA

IIpeodpa3oBanue
noxodusi. Merpuyeckue
COOTHOLIEHHUS

B OKPY:KHOCTH

(10 )

TTonsitne o mpeobpa3oBaHUM IOMO-

owst.

COOTBETCTBEHHBIC JIEMEHTHI TOZOOHBIX (PHUTYD.
Teopema 0 MPOU3BEAECHUHN OTPE3KOB

XOpJI, TEOpeMa O MPOU3BEIECHUN OTPE3KOB
CEeKyIINX, TeOpeMa O KBaJpare KacaTeIbHOH.
IIpumeHneHue B

pelIeHnr reOMeTPHUIeCKNX 3a1ad

OcBanBaTh NOHATHE TPEOOPa3OBaHUS MMOTOOHUS.

HUccaenoBaTh OTHONICHUE JUHEHHBIX DJIEMEHTOB

¢uryp npu npeoOpazoBanuu nonodbus. Haxoaurts

MpUMEPHl MOA00HSI B OKPY’KaloIled IeHCTBUTEILHOCTH.

BBIBOAHTH MeTpUYECKHE COOTHOLICHUS MEXY OT-

pe3KaMu XOpJ, CeKyIUX M KacaTeJIbHBIX C UCIOJIb30BAaHUEM BITMCAHHBIX
YIJIOB U MOJOOHBIX TPEYTOJIbHUKOB.

PemaTh reomerpuyeckue 3a1a4u U 3a7a4M U3 pPeabHOM KU3HU C
HCITOJIb30BaHUEM MOJOOHBIX TPEYTOJIBHUKOB

Bekropni(12 v)

OmpezeneHre BEKTOPOB, CIOKCHHE U PAa3HOCTh
BEKTOPOB, YMHOKCHHUEBEKTOpA Ha YHCIIO.

duzpyeckuii. U TE€OMETPUUYECKHUIH  CMBICH
BEKTOPOB.
Pasznosxenue BEKTOpa 1§ JBYM
HEKOJUJIMHEapHbIM BEKTOpaM. Koopaunater
BEKTOpA.
CkalIsipHOE€  OPOM3BEICHHE  BEKTOPOB, €ro

TIIPUMECHCHUEC JI1 HAXOXKACHUA IJIMH U YTJIOB.
Pemrenue 3a1ad ¢ moMomIIbIo BCKTOPOB.

HpI/IMeHCHI/IC BCKTOPOB IJIsA pPCIICHUA 3a1a4
KHHCMAaTHKHN U MCXaHUKHU

Hcnonb3oBaTh BEKTOPH KaK HAaNpaBICHHBIE OTPE3KH, HCCIAeI0BATh
reoMeTpUYeCKUi (mepeMenieHne) u Gu3udecKnii (cuira) CMBICIBI BEKTOPOB.
3HaTh ompeaesieHUsl CYMMBI M Pa3HOCTH BEKTOPOB, yMHOYKCHHUsI BEKTOpa Ha
YHCIIO, HCCJAEeT0BATH TI€OMETPUYECKUU M (HU3HYSCKHH CMBICIBI JTHUX
onepanui.

PemaTth reomeTpuueckre 3agaun C HCTIOJIB30BAHUEM BEKTOPOB.
PackJagbIBaTh BEKTOP IO ABYM HEKOJJIMHEAPHBIM BEKTOPaM.
Hcnoabp30BaTh CKaSIPHOE TMPOU3BEIACHHE BEKTOPOB, BBIBOJAUTH €rO
OCHOBHBIE CBOUCTBA.

Beluncasite CyMMy, pa3HOCTh M CKaISIPHOE IIPOM3BEACHHE BEKTOPOB B
KOOpJAHMHaTax.

IIpuMeHATH cKaIsIpHOE NPOU3BEACHUE AJI HAXOXXIACHNUS IJIMH U YIJIOB

JexkapToBbl  KOOPAMHATHI  Ha
nmiaockoctu (9 )

JlexkapToBbI KOOPAUHATHI TOYEK Ha IJIOCKOCTH.
VYpaBHenue mnpsiMoii. YrioBo# koddduiment,
TAHTEHC Yyrjla HaKJIOHA, IlapajjieJbHble U
NepIeHAUKYJISIPHbIE MPsSMBIE.

YpaBHeHUEe OKPYKHOCTHU. Haxoxnaexnue
KOOPJAWHAT TOUEK IepecedeHUsI OKPYKHOCTH U
OpsIMOH.

MeTton KOOpAWHAT MPHU PEHICHUHN
reoMeTPpUYECKHUX 3ajad.
Hcnonbs3oBanue MeToaa
MPaKTUYECKUX 3aJadax

KoopauHarT B

OcBaunBaTh NOHATHE MPSIMOYTOJIBLHONH CHCTEMBI KOOPIWHAT, JEKapTOBBIX
KOOPJAWHAT TOYKH.

BrpIBOANTH ypaBHEHHUE NPSIMOIl I OKPYKHOCTH. BhIAeasiTh MOJIHBIIA KBaagpat
JUTST HAXOXKACHUS IEHTPaN pajauyca OKPYKHOCTH 1O €€ ypaBHEHUIO.
Pemate 3ajauM  Ha HaAXO0XIEHHE TOYEK TIEPECEYEHUs] MPSAMBIX U
OKPY’HOCTEH ¢ MOMOIIBI0O METOa KOOPJAUHAT.

Hcnoab30BaTh CBOHCTBA YTIIOBOTO KO3(p(dHUIHEHTa OMPSIMON TNPU pEIICHUH
3a11a4, JAJs ONpeieIeHUs PACIOI0KEHUS MPIMOM.

IIpuMeHATH KOOPAMHATHI IPU PEIICHUM F€OMETPUUYECKUX U MNPAKTHUYECKUX
3a4ad, A8 IIOCTPOCHUS MaTeMaTHUYECKHUX MOJEJIEH pealbHBIX 3anad
(«MeToa KOOpAUHAT).

IHonb30BaTbecsl  JJIsI IMOCTPOCHMSA W HCCIEJOBaHUI
pecypcaMu. 3HAKOMUTBLCS ¢ MCTOPHEH pPa3sBUTUS I€OMETPUU

U GPOBBIMHU




I[IpaBujbHbIE MHOTOYT0JIbHUKH.
JIMHA OKPYKHOCTH U IJIOIIAAb
Kpyra.

Bblrunciienne nJjomaaei

(8w

ITpaBunbHBIE MHOTOYTOJIbHUKHU,
BBIYMCJICHHUE UX DJIEMEHTOB. Yucio
T Y AJWHA OKpYXHOCTHU. tmHa nyru
OKpyxXHOCTHU. Pannannas mepa
yria.

IInomans Kkpyra u €ro 3JI€MEHTOB
(cextopa u cerMmenTa). Berancnenue
mromaneit GuUryp, BKIFOYAIOMINX
3JIEMEHTHI Kpyra

DopMyIUPOBATH ONPEJEIEHNE MPABHIBHBIX MHOTOYTOJBHUKOB, HAXOAUThH
HUX 3JEMEHTHI.

ITonb30BaTHCH MOHATHEM JJIMHBI OKPY>KHOCTH,

BBC€ACHHBIM C TOMOIIBIO NIPAaBUJIbBHBIX MHOI'OYTOJIHUKOB, OIIpeAeJsITh YUCJIIO
T, JJIMHY OyTH U paJlaHHyI0 Mepy yria.

IIpoBoauThL Mepexoa OT paJluaHHON MepHhI yria K

TrpagyCcHOM M Ha0OOPOT.

Onpenensite TIomangs Kpyra.

BeiBoauTh opmyJibl (B rpaaycHOl W paaguaHHOU

Mepe) Ais JJUH AYT, IUIolnaaeid CeKTOPOB U CErMEHTOB.

Beruucaste muomanau GUryp, BKIIOYAIOMIUX 3Je-

MEHTBI OKPY>XHOCTH (KpyTra).

HaxoauThs nnomanu B 3ajadax peajlbHON KU3HU

JIBH:KEeHMSI IVIOCKOCTH

IToHsITHE O IBUXKESHUHU TLIIOCKOCTH.

Pa3boupars npumepbl, UJUTIOCTPUPYIOLINE TTOHSITHS JIBUIKCHUS, LICHTPOB M

(6 9) IMapamrenpHBIIN IEpEHOC, TTOBOPOT U ocell CUMMETpHHU.
cummMmeTpust. OCU U IEHTPBI CHMMETPHH. ®opMyJIMPOBATHL OIpPEACICHUS IMapajjieIbHOTO IIepeHoca, I0BOpoTa U
IIpocreiimine npuMeHeHUsI B pELISHUU 3aja4 oceBOll cuMMeTpuu. BbIBOAMTH HX CBOIWCTBA, HAXOJAMTH HEIOJBHKHbIE
TOYKH.
HaxoauTh HEHTPHI U OCH CUMMETPHUM npocTeHmux puryp.
IIpuMeHsiTh, MapajuUICJIbHBIA TIEPEHOC U CHUMMETPHUIO IIPpU pELISHUU
TeOMETPUUYECKHX 3a51a4 (pa3oupaTh IPUMEPHI).
Henoab3oBaTh 715 IOCTPOCHUS U UCCIENOBAaHUM IU(POBBIC PECYPCHI
IloBTOpEHME, 00001IEeHNE, IToBTOpEeHHE OCHOBHBIX HOHATHUU U METOJOB OnepupoBarthb MOHSITUSIMH ¢durypa, TOYKa, npsiMasi, yroi,

cHcTeMATH3AHUS 3HAHMIT?
(7 9

KypcoB 7—9 KJIaCCOB, 00o0mIeHue u
CHUCTEMAaTHU3anus 3HAHUN. [Ipocreitmue
reomerpudeckue (QGUrypsl M HX CBOWCTBA.

M3MepeHnereoMeTpuIeCKuX BEIINIHH.
TpeyronbHuUKH.

ITapannensHbie u NepHeHAUKYJISIPHBIC
apsiMBIe.

Okpy»XHOCTH Hu Kpyr. I'eomerpudeckmue
HOCTPOCHUSA. Yrasl B OKPY>KHOCTH.
BrnucanHele U OmMCaHHBIE  OKPY>KHOCTHU
MHOTOYTOJIbHUKOB.

IIpsimast 1 OKpYKHOCTh. HeThIpEXYTOJIbHUKHU.
BrnincanHubie nonncaHHbIE YE€THIPEXYTOJIbLHUKH.
Teopema ITudaropa u Hayama TPUTOHOMETPHHU.
Pemenne o6mux TpeyrojJbHUKOB.

ITpaBuabHBIE MHOTOYTOJIBHUKH.
TIpeoGpazoBanust MIIOCKOCTH. J{BHIKEHUSI.
ITonoome. Cummetpusi.

IInomans. Beraucnenue nnomanei.Ilnomann
MogoOHBIX GUTYp.

JlekapTOBBI KOOPAUHATHI HA INIOCKOCTH.
BekTopsl Ha MIOCKOCTH

MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIII M PAaBHOCTOPOHHUHM TPEYTOJIbHUKH,
NPSIMOYTOJILHBIM ~ TPEYTroJIbHHUK, MeauaHa, OHCCeKTpuca U BBICOTA
TpeyroJIbHUKa, IlapajjieJlorpaMM, poMO, IPsSMOYTOJIBHHK, KBajapar,
Tpamenus; OKPY>KHOCTb, KacaTelbHas; PaBeHCTBO M mopodue uryp,
TPEYTOJILHUKOB; IapajUIeJIbHOCTh U HNEePHEHAUKYJIAPHOCTh IPSMBIX,
YroJl MEXJAy IHpsSIMbIMH, CUMMETPHUs OTHOCHUTEIBbHO TOYKHU U HPSIMOMU;
JUIMHA, pPAaCCTOSIHUE, BEJIMUNHA yTJa, MIIOMAAb, IIEPUMETP.

HUcnoab3oBats ¢opmyabl: nepuMmMerpa M IUIOMAAM MHOT'OYTOJIbHUKOB,
IIUHBl OKPYXHOCTM M IUJIOMIAJAM Kpyra, oO0BéMa NPsIMOYTOJHLHOTO
rnapa’suiesienuIesa.

OnepupoBaTh NMOHSTHSIMHU: NPSIMOYrOJibHAsi CUCTEMa KOOPJHMHAT, BEKTOP;
HCIOJb30BaTh ST TOHATUS AJs IPEACTaBICHUS OaHHBIX W PCHICHUS
3a7a4, B TOM YHCJIE€ U3 JPYTHUX y4eOHBIX mpeaMeToB. Pemath 3agaum Ha
IIOBTOPEHUE OCHOBHBIX IIOHSITHH, WJUIIOCTPALUIO  CBsI3€  MexXay
Pa3IMYHBIMU YacTIMHU Kypca. BeiOupaTs MeToa 1151 pelIeHUs 3a4a4uu.
PemaTh 3aJa4yd W3 IOBCEOHCBHOU XKHU3HHU




IHOYPOYHOE IINTAHUPOBAHHUE 9 KJIACC

Ne Tema vooKa KounyecTBo yacos Jlata DJ1eKTPOHHbIE LH(POBLIE
n/n P B KoHTpoJbHbIe | H3YyYeHHs = 00pa3oBaTe/IbHbIE PeCypChl
cero
padoTsI
1 OrnpeenieHue TPUTOHOMETPUIECKUX 1 bubnmnorexka [JOK
¢yukuuit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 dopmyIibl TPUBEICHUS 1
bu6mmorexa [IOK
3 Teopema KOCHHYCOB 1
P 4 https://m.edso00.ru/8a14336¢
4 Teopema KOCMHYCOB 1
5 Teopema KOCUHYCOB 1 bubmmorexa [JOK
p y https://m.edsoo.ru/8al42d5e
butmmoreka [{OK
6 Teopema cuHYCOB 1
P Y https://m.edso0.ru/8al42e8a
Teopema cunycoB
Teopema cuHyCOB
9 HaxosxneHnue 1uH CTOPOH M BEJIMYKH yTIIOB 1 bubnmnorexa [JOK
€yTrOJIbHUKOB https://m.edso00.ru/8a1430b0
pey
bubmmoreka [JOK
10 Pelenne TpeyronbHIKOB 1 https://m.edsoo.ru/8al42ac0
bubmmoteka [JOK
11 Pewmenne TpeyronbHAKOB 1 https://m.edsoo.ru/8al42ac0
Bbubaroreka IIOK
12 Pewerne TpeyroNbHIKOB 1 https://m.edsoo.ru/8al42ac0
Bubmmorexa [JOK
13 Peernne TpeyroNbHIKOB 1 https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe NpUMEHEHHE TEOPEM CUHYCOB 1 Bub6miotexa [OK
1 KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 IIpakTHueckoe NIPUMEHEHHE TEOPEM CUHYCOB 1



https://m.edsoo.ru/8a1424bc
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

1 KOCHHYCOB

Konrponsnas padora no Teme "Pemenne

bu6nmoreka [IOK

16
TPEYrOJIbHUKOB" https://m.edsoo.ru/8a14392a
bubmuorexa [JOK
17 [TonsiTHe 0 MpeoOpa3zoBaHUM OO0
peobp a https://m.edso00.ru/8a143ab0
18 COOTBETCTBEHHBIC SJIEMEHTHI TI0I00HBIX bubmuorexa [JOK
buryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE JIEMEHTHI TTOT00HBIX
¢duryp
Teopema o MPOU3BEICHUN OTPE3KOB XOP/I,
20 TEO peMa o1 pOI/I3B€HCHI/II/I OTTp €3KOB Cer 170:¢ bubmorexa LOK
P p p . Y, https://m.edso0.ru/8a14406e
TeopeMa o KBaJipaTe KacaTelbHOM
Teopema o MPOU3BEICHUN OTPE3KOB XOP/I,
21 TEO peMa om p01/13136: I[eHI/II/I 0 Tpe31<013 cerH 1704 bubmmorexa [JOK
p p a P . YIHX, https://m.edsoo.ru/8al1441a4
TeopeMa 0 KBapaTe KacaTelIbHOM
Teopema o pou3BeICHUN OTPE3KOB XOPI,
22 TEO peMa oI p01/13Be CHUH O pe31<0B cer 1704 bubmorexa HOK
p p a R . YHHX, https://m.edsoo.ru/8al442da
TeopeMa 0 KBaJIpaTe KacaTeJIbHOM
23 [IpruMmeneHne TeopeM B peELIEHUN bubnmnorexa [JOK
reOMETPUYECKUX 3a]1a4 https://m.edso0.ru/8a143f06
24 [IpumeHeHne TeopeM B pelIeHUN bubnuorexa [JOK
reOMETPUYECKHUX 3a]1a4 https://m.edsoo.ru/8al1443fc
25 [IpumeHeHne TeopeM B pelIeHUN bubnmoreka [IOK
r€OMETPUUYECKUX 3a/1a4 https://m.edso00.ru/8a144578
KonTponbHas pabota mo Teme
26 "[IpeoOpa3zoBaHue 11ogoous. MeTpudyeckue Bubmrorexa ITOK
beodP . P https:/m.edsoo.ru/8al447a8
COOTHOIIIEHUS B OKPYKHOCTH
27 Onpenenenue BeKTopoB. Pusznueckuil u bubmmoreka [IOK



https://m.edsoo.ru/8a14392a
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
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8

FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI BEKTOPOB

https://m.edsoo.ru/8a144960

28 CnoxxeHue ¥ BBIYUTAaHUE BEKTOPOB, 1 bubnnorexa HOK
YMHOKEHHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
29 CrnoxeHue 1 BBIYUTAHUE BEKTOPOB, 1 bubnnorexa [JOK
YMHOKE€HHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 Crno)xeHue 1 BBIYUTAaHUE BEKTOPOB, 1
YMHOKEHHUE BEKTOpa Ha YUCIIO
31 PasnoxeHnue BekTopa Mo 1ByM 1
HEKOJUITMHEAPHBIM BEKTOpaM
bubmuorexa [JOK
32 Koopairatet sektopa L https://m.edsoo.ru/8al44fbe
33 CkansipHO€ MPOU3BEICHUE BEKTOPOB, €TI0 1 bubmuotexa [JOK
MIPUMEHEHHUE JIJI1 HAXOXKICHUS JIUH U YTJIOB https://m.edsoo.ru/8a14539¢c
34 CkansipHOE TTPOU3BEICHUE BEKTOPOB, €ETO 1 bubnmnorexa [JOK
MIPUMEHEHHUE [T HAXOXKIAEHHUS UIUH U YTJIOB https://m.edsoo.ru/8a14550e
35 Pemenue 3a1a4d ¢ moMoIIBI0 BEKTOPOB 1 E;@I,HOTeKa Lok
ps://m.edsoo.ru/8al44c3a
36 Pemenue 3a1ad ¢ mOMOIIBI0 BEKTOPOB 1 Eg@mmm Lok
ps://m.edso0.ru/8al458c4
37 [IpumMeHeHne BEKTOPOB ISl pelICHUs 3a/1a4 1
bu3uku
38 KonTponbhas pabota o Teme "Bektopsr"” 1 ﬁ;gg;f;iﬁﬁﬁlsﬂ 45b08
39 JlexapTOBBI KOOPAMHATEI TOUEK HA IUNIOCKOCTH 1
40 YpasHeHHS OpAMOL 1 ]SESJSI:I;I/?;ZZZ(])_L?SIBa145c48
41 YpaBHeHHe NpsMoin 1
42 | VpasHeHne OKpyxHOCTH 1 tp im0 146352
43 Koopaunatsl Touek nepecedeHust 1 bubmuorexa [JOK



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
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a

OKPYXHOCTH U MPAMOU

https://m.edsoo0.ru/8a146620

Meron KOOpAMHAT NPU PELICHUU

44 reOMEeTPHUECKHX 3aa4, MPAaKTUYECKUX 3a/1a4
45 MeTo KOOpAMHAT IPU PEIICHUU
reOMeTPUUYECKHX 3ajay, MPaKTUYECKUX 3a/1a4
46 Meron KOOpAMHAT NPH PEUICHUN
reOMEeTPHUECKHX 3aa4, MPAaKTUYECKUX 3a/1a4
47 KoHnTtponbHas pabota nmo teme "JlekapToBbI bubmmoreka [JOK
KOOPJMHATHI HA IIOCKOCTH" https://m.edsoo.ru/8al46e0e
48 IIpaBunbHBIE MHOTOYTOJIBHUKH, BEIYACIICHUE bubnmoreka [IOK
UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuorexa [JOK
49 Hueno m. Jlmina okpysiocTH https://m.edsog)l. ru/8al472c8
bubnuotexa [JOK
S0 Huesto m. Jlmita okpysiocTH https://m.edsocl)l. ru/8al4714c
51 JlnnHa nyru OKpy>KHOCTH
bubmuorexa [JOK
52 Panuatiias Mepa yria https://m.edsog)l. ru/8aldrlc
53 [Tnomane kpyra, ceKTopa, CerMeHTa bubmmorexa LIOK
https://m.edso00.ru/8al147426
54 [Tnomane kpyra, ceKTopa, cerMeHTa bubmmorexa [JOK
https://m.eds00.ru/8al147750
55 [Tnomank kpyra, CeKTOpa, CErMeHTa bubmmorexa [TOK
https://m.edso00.ru/8a147750
56 [TonsiTHE O NBHYKEHUM TLIOCKOCTH bubmmorexa [JOK
https://m.edsoo.ru/8a147c82
57 [TapamtenbHbII IEPEHOC, TTOBOPOT bubmorexa HOK

https://m.edsoo.ru/8a147f16



https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
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https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
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https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16

butmmoreka [IOK

58 ITapamrenbHBIN TIEpEHOC, TTOBOPOT 1
P P ’ p https://m.edso0.ru/8al147f16
59 [TapanienbHbIi IEpeHOC, TOBOPOT
60 [TapanienbHbIi IEpeHOC, TOBOPOT
61 IIpuMmenenne OBHMKEHUN IPH PEIICHUN 3a0a9 1 Bubmorexa IOK
p A pup A https://m.edsoo.ru/8a1480e2
KonTtponbHas paboTa mo Temam
62 "[IpaBuiIbHbIE MHOTOYTOJIBHUKH. 1
OkpyxHOCTb. [|BU>KEHUS TITOCKOCTH"
[ToBTOpeHwue, 06001IeHNE, CHCTeMAaTH3aIIs
. bubmuorexa [JOK
63 3HaHU#. M3MepeHne reoMeTpUIecKux 1
https://m.edso0.ru/8a148524
BeJMYMH. TpeyroibHUKH
[ToBTOpeHme, 00001IEeHNE, CHCTEMAaTH3aIIS
64 snanui. [lapamiensasle U 1 bubnnorexa LIOK
- ap https://m.eds00.ru/8a148650
NEPIICHIUKYJISIPHBIE TPSIMBbIC
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AITHS
65 3HaHud. OKPYKHOCTB U KPYT. 1
I'eomeTpryeckue NoCTpoeHUs. YTJIbl B
OKPYKHOCTH
[ToBTOpeHME, 0000IIEHNE, CHCTEMAaTH3 AL
66 3HaHuil. BricanHble ¥ ONMMCAaHHBIE 1
OKPYXHOCTH MHOTOYTOJIbHHKOB
bubaroreka [IOK
67 Hrorosasi koHTpoIbHAs paboTa 1 httos://m.edsoo.ru/8a148920
68 [ToBTOpeHme, 00001IeHNE, CHCTEMAaTH3aIIS 1
3HaHUM
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* 'eometpust, 7-9 knaccel/ [loropenor A.B., AkiinoHepHoe 00111eCTBO

«M3marenscTBO «IIpocBemeHne»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA
YMK T'eometpus 7-9 knaccel [Toropenos A.B. AO "N3aaTenbcTBO

"IIpocBeienue"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
KUBas reoOMeTpHusi, UHPOYPOK

TEMaTUYECKUE MPE3CHTAINU (ABTOPCKHUE)



