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HOACHUTEJBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3JeJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINNA CBOEH 1ENbI0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HaA  JIOTUYECKYIO,
JI0KA3aTEIbHYIO0 JIMHUIO. [[eHHOCTh M3ydYeHUsi T€OMETPUHA Ha YPOBHE OCHOBHOIO
o01ero 00pazoBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JTIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEHUS, JOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJI€HHs «OT MPOTUBHOTO», OTJIWYaTh CBOWCTBA OT IIPU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUS.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
MHCTPYMEHTA MPU PEIICHUU KAaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3ajaad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JODKEH HayduThCs
OIPENETUTh FEOMETPUUECKYIO0 (UTYpy, ONUCATh CIOBAMU JAHHBIA YEPTEXK WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJOKOHHOTO KaOensi wih TpeOdyeMmble pa3Mepbl Tapaxa s aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCINUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUHU.
[Tpu pemieHnn 3agad MPaKTHYECKOIO XapakTepa OO0y4aroUIUiicsl y4uTcs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM pEalbHbIX JKU3HEHHBIX CHTyallud, MPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T€OMETPUU C JAPYTUMHU Y4EOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TOHATUH, IEMOHCTPUPOBATH NPHUMEHEHUE MOJYYEHHBIX YMEHUN B (U3HUKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHouleHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYACT CICIYIONIUE OCHOBHBIC DPa3JIeiibl
conepxkanusi:  «['eomerpuueckne Qurypel W Ux cBoWcTBa», «l3mepenue
F€OMETPUYECKUX  BEIIMYUH», «JleKapToBbl KOOpAMHATHL Ha  IJIOCKOCTHY,
«Bekrtops», «/IBrxkenus miaockoctn», «IIpeodpasoBanus mo100us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce
— 68 vacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Hezelno), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEINIO).

Pabouasi mporpamma mo reomerpum s 9-ro kjacca paspaboTaHa C y4eTOM
TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUSI OCHOBHON 00pa30BaTENbHOW MPOrpaMMbl
(ITpukaz ot 31.12.2015 Ne 1577 «O BHeceHMM HU3MEHEHUW B (QeaepanibHBIMI
rOCy/IapCTBEHHBIH 00pa30BaTENbHbIN CTaHIAPT OCHOBHOTO O0IIEro oOpa3oBaHus,



YTBEPXKACHHBIN MpukazoM MuHuUcCTepcTBa oOpa3oBaHUs M Hayku Poccuiickoii
®enepanuu ot 17.12.2010 Ne 1897»), Ha OCHOBE aBTOPCKOH MporpamMMbl IO
reoMeTpuu Il 9-X KiaccoB 00111e00pa3oBaTelbHbIX yupexaeHuit aBropos E. B.
byuko, A. I'. Mep3msik, B. b. Ilononckuit M. C. Axup, M., Benrana — I'pad,
2019r. x yueOnuky "T'eomerpus. 9 kmacc". Atopsl: A. I'. Mepsnsak, B. b.
[Tononckuit M. C. Sxup, MockBa, uzgartenbckuil 1neHtp «Benrtana — I'pady,
2019r.

CormacHo ydeOHOMY TIUIaHy OOpa30BaTENBHOTO YUpEXKIACHUs pabodas
porpaMma COCTaBj€Ha W3 pacuera 68 4acoB Ha M3ydeHHE Kypca F€OMETPUH M3
pacuera 2 y4eOHbIX 4Yaca B HEJEIIO.



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Cunyc, kocuHyc, TaHreic ymioB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYecKMX 3aJad ¢ HCIOJNb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogoous. [lomodre COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa O NpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPaTEe KACaTEIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOXKHO  HalpaBJI€HHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIE€paluu HajJ BeKTOpamH. PasznoskeHue BeKTOpa MO JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIIpHOE IIPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE IS HAXOXKJACHUS JUIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NMPSAMOU U OKPYKHOCTH
B KOOpJMHATAX, NEPECEUCHHE OKPYKHOCTEH M MPAMBIX. METOJI KOOPAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTrOJBHUKHU. JlnmmHa oOkpyxHOcTH. I'panycHas u
paaviaHHas Mepa yria, BBIYMCIEHHE JUIMH Iyr OKpyxHocTeil. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (GUryp (sreMeHTapHbIe
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

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

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  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 PEANTH3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JOCTH)KEHUI HAyKd, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

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
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MAaTeMAaTHYECKOW KYyJbTYpOW Kak CpeICTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYEeCKUE 3HAHUSI B HMHTEpecax CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eI0BeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTe UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

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

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOLIEHWH MEXAYy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3A;



BOCIIPUHUMATh,  (OpMynIHpoBaTh M  NPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUUATEIbHBIE, E€AMHUYHBIC, YacTHbIE W OOUIME,
YCIIOBHBIE;

BBIABIIATDH MAaTCMaTHYCCKHUC 3dKOHOMCPHOCTH, B3aNMOCBA3HU )41
IIpOTUBOPCYUA B (1)aKTaX, JaHHBIX, Ha6J'IIOI[CHI/IHX N YTBCPKICHHIX,
npeaiaratb KpuTCpruu JIsd BhIABIICHUA BaKOHOMepHOCTCﬁ )51 HpOTHBOpC‘lHﬁ;

JleJaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JICIYKTUBHBIX U
VWHIYKTHBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

pa3buparh 10Ka3aTeabCTBA MATEMAaTUUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEIbHO HECJIOXKHBIE JI0Ka3aTelbCTBa
MaTeMaTUYecKuX (PaKTOB, BBICTPAWBATH APTYMEHTALMIO, HPUBOJNUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh Croco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHUS, BBHIOMpaTh HaWOOJNIEe TOAXOMAIMUNA C YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue JeCTBUSA.

UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATENIbCKUM MHCTPYMEHT MO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOe, (OopMHpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJANWTH IO CAMOCTOSATEIBLHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAHUE IT0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEX Ty COOOMH;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjbTaTaMm
MPOBEICHHOTO HAOJIOCHMSI, WCCACAOBAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

IMPOTHO3UPOBATH BO3MOJKHOC PA3BUTHC IIPOLCCCA, a TaKXKE BbIABUIATb
MMPCAIOJIOXKECHHNA O €0 Pa3BUTHHU B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmanmeii:

BBISBJISITh HEJIOCTAaTOYHOCTh U M30BITOYHOCTH HWH(MOpPMALMM, JTaHHBIX,
HEOOXOIMMBIX JJIsSl PEILICHUS 3a/1auu;

BBIOMpaTh, AHAIM3UPOBATh, CHUCTEMATHU3UPOBATH U HHTEPHPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,



BbIOUpaTh (GoOpMy TpelICTaBiICHHUS HHPOPMAIMHM U WUIIOCTPUPOBATH
pemiaeMble 3a7aud CXeMaMH, JAMarpaMMaMH, HHOW TpaduKod M HX
KOMOMHAIMSIMU;

OLICHUBATh HAAEKHOCTh HMH(OpPMALMM 10 KPUTEPHUSIM, NPEAJIOKEHHBIM
YUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIpUHUMATL U (bOpMy.HI/IPOBaTI) CYKACHUA B COOTBCTCTBUHU C YCIIOBUAMU
H nejsiMu O6H.[€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPpaXaTb CBOIO TOUKY 3PCHUA
B YCTHBIX W IIMCBMCHHBIX TCKCTaX, AaBaTb ITOACHCHHA IIO XOAY PCIICHUSA
3aga4u, KOMMCHTHUPOBATDH HOHY‘IGHHBIﬁ PE3YIIbTAT,

B X0JIe 00CYXJIE€HHs 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoOJieMbl, periaeMoi 3aja4u, BHICKA3bIBaTh MJICH, HAIICJIECHHbIE HA MOUCK
pELIEHHUsI, COIMOCTABJISTh CBOM CYXIEHHS C CYXICHUSMH JPYTHX
YYaCTHUKOB JHAJIOra, OOHApYKUBaTh pa3jiu4ve U CXOJCTBO IMO3UIIHUMA, B
KOpPPEKTHOU popme PopMyTUpPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

MIPECTABIATD pe3yJIbTaThl pelieHus 3a71a4H, DKCIIEPUMEHTA,
MCCJIEIOBAHUSI, TPOEKTA, CAMOCTOATEILHO BHIOUPATH (hOPMAT BHICTYIUICHUS
C Y4€TOM 3aja4 MPE3CHTAIMU U OCOOCHHOCTEN ay/IUTOPUH;

MMOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW Y WHIUBUIyaIbHON
paboTHI MPHU pPEIIeHNN YIeOHBIX MaTeMaTHICCKHUX 3a/1aY,

MPUHUMATh 11€]b COBMECTHOM JESITCIBHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboOTHl, pacnpeneisarh BHABI pabOT, JOroBapuBaThCH,
0o0CyXIaTh MPOIIECC M Pe3yabTaT padOThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpynmoBbIX ¢Gopmax padboTel (00CyxkaeHusi, oOMeH
MHEHUSIMHU, MO3TOBbI€ IITYPMBI U JIPYTHE), BHIIOJHATH CBOIO YacTh pabOThI
U KOOPIMHHMPOBAaThH CBOW JEWCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMNA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOATENILHO COCTABJIATH IJIaH, aIrOPUTM pEIIeHUs 3a7adyu (WM ero
4acTh), BBIOMpATh CHOCOO pelleHUs ¢ YYETOM HMMEIONIMXCS PEeCcypcoB U



COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapUaHThI pEUIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CﬂMOKOHTpOJ’Ib, 3MOHHOHaJIbeIﬁ HHTCJJICKT:
e BJIAACTDH criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIA IIPpOoIcCcCa U pe3yjibTaTa
peLICHUA MaTeMaTHUYEeCKOM 3agda4n,

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPHU PELICHUH 33Ja4H,
BHOCUTb KOPPEKTUBBI B JESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOU LIEIU U
YCIOBUSIM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHHS IIENH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K koHmy oOyueHus B 9 kiacce oOydaroIIMHCA MOJIYUUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMM OCTPBIX YIJIOB, HAXOIUTh C HUX
MOMOILBIO PA3JIMYHBbIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («peleHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) ITUHBI
Y YTJIbI 1Sl HETaOIMYHBIX 3HAYSHUH.

[Tonb3oBaThcs popMysiaMH NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXAECTBOM JUII HAxXOXKJIECHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJIsI HAXO0XKACHUS Pa3JINYHbIX
AJIEMEHTOB TPEYroJIbHUKA («PELIeHHE TPEeYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHNN T€OMETPUYECKUX 3a1a4.

Brnagets moHsTHSIMH  npeoOpa3oBaHMs  MOJO0OMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJ00HBIX Guryp. [lonb3oBaThest cBOWCTBaMHU MO100US MPOU3BOJIBHBIX
¢buryp, yMeTb BBIYHCIATH [JIMHBI U HAXOAWUTh YIJIBI y TMOJOOHBIX (uryp.
[IpumeHsTh cBOiCTBa MOMO0OMS B MPAKTHUYECKUX 3ajJadax. YMETb MPUBOJIUTH
IpUMEPBI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCsA TEOpEMaMU O NPOU3BEICHUHN OTPE3KOB XOP/I, O MPOU3BEICHUH
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonbp30BaThCA BEKTOpAMH, TMOHMMATh MX TCOMETPUYECKUA W (PUBHUCCKHI
CMBICJ, TNPUMEHATh MX B PEHIEHUMH TIEOMETPUUECKUX M (PU3NYECKUX 3a/ad.
IIpuMEHATD CKaJISIPHOE NIPOU3BEAECHNUE BEKTOPOB U HAXO0XKIAEHUS IUIUH U YTIIOB.

[lonp30BaTbCd METOMOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSTH €ro B
pELIEHNN T€OMETPUYECKUX U NMPAKTUYECKUX 3a7a4.



Brnanets MOHATHSIMU MPAaBWIBHOTO MHOTOYTOJIBHUKA, JJIWHBI OKPY>KHOCTH,
JUTMHBI TYTH OKPY>KHOCTH U PaJdaHHON MEphI yria, yMETh BBIUYUCIATH ILIONIA b
Kpyra u ero yacteil. [[puMeHsITh moTydeHHbIE YMEHUS B IPAKTUICCKUX 3a]a4ax.

Haxogute ocu (WJIW LEHTPHI) CUMMETpHH (UTYp, TMPUMEHSATH JIBMKCHUS
TUTOCKOCTH B MIPOCTEUIITUX CITydasX.

[IpuMeHsATh TOTyYeHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTH MaTEMaTHYECKUE
MOJIEIN JIJIS 3a/1a4 PeaTbHON JKU3HU U MMPOBOJIUTH COOTBETCTBYIONINE BBIYUCICHUS
C TPUMEHEHHEM IOJ00MS W TPUTOHOMETPHUYECKUX (QYHKIHHA (TIOJB3YSICh, TIC
HE00XO0IMMO, KAJIBKYJISITOPOM).



TemaTnyeckoe IJIAHMPOBAHME

Ne Pa3zneu, riaBa Kosmecrso
YacoB
1. IHoBTOpenue kypca 7-8 kiacca 2
2. I'nmaBa 1. PemmieHue TpeyroibHMKOB 18
3. I'naBa 2. [lpaBujibHbIE MHOTOYTOJIbHUKH 8
4. I'nmaBa 3. JlekapTOBBI KOOPAWHATHI 11
5. I's1aBa 4. BekTopsl 13
6. I'naBa S. I'eomerpuyeckue npeodpa3oBaHus 9
7. IToBTOpPEHME U cUCTEMATH3ALUS Y4€OHOT 0 3)
MaTepuajia
UTroro: 66
Kanennapuo — remaTuyeckoe njiaHupPoOBaHue
I.D‘:I Pa3znen (riiaBa), rema ypoka Koo uacos | Jata mian
| yeTBepTH 16
IloBTOpenne kypca 7-8 kiiacca 2
1 | Tpeyronbuuk. Buabl TpeyronpHukoB. Teopema 1 05.09
[Tudaropa
2 | YeThlpexyroJapbHUKU. Buapl  deThIpeXyrojbHUKOB. 1 08.09
CaorictBa u npu3Haku. DopMyJibl IIOMIAAEH.
I'naBa 1. PemieHue TpeyroibHMKOB 18
3 | Tpuronomerpuueckue pynkuuu yriua ot 0° mo 180° 1 12.09
4 | Tpuronomerpudeckue Gpyukuuu yria ot 0° go 180° 1 15.09
5 | Teopema KOCHHYCOB 1 19.09
6 | Teopema KOCHHYCOB 1 22.09
7 | Teopema KOCHHYCOB 1 26.09
8 | Teopema KOCHHYCOB 1 29.09
9 | Teopema cuHycOB 1 03.10
10 | Teopema cuHyCOB 1 06.10
11 | Teopema cuHyCOB 1 10.10
12 | Pemenue TpeyroJibHUKOB 1 13.10
13 | Pemenue TpeyrojbHUKOB 1 17.10
14 | PeuieHue TpeyroJibHUKOB 1 20.10
15 | ®opmyssl 711 HAXOXKACHUS TIOIIAIN TPEYTOJIbHUKA 1 24.10
16 | ®opmysl Jyist HAXOXKACHHUS TUIOMIAIA TPEYTOJIHbHUKA 1 27.10
Il yeTBepTH 15
17 | ®opmynsl 17151 HAXOXKACHUS TJIOMIAIN TPEYTOJIbHUKA 1 07.11
18 | ®opmysbl 71 HAXOXKACHUS TIOIIAN TPEYTOJIbHUKA 1 10.11
19 | IloBTOpenue u cucreMaruzaius yaueOHOro MaTepuana 1 14.11




20 | Konmponvnasa paooma Nel no meme: «Pewenue 1 17.11
mpey201bHUKO8)
I'napa 2. IlpaBuJjibHbIE MHOTOYTOJIbHUKH 8
21 | IlpaBUsIbHBIC MHOTOYTOJIBHUKH M MX CBOMCTBA. 1 21.11
22 | IlpaBuiibHBIE MHOTOYTOJILHUKH U UX CBOMCTBA. 1 24.11
23 | IlpaBuiibHBIE MHOTOYTOJIGHUKH U UX CBOMCTBA. 1 28.11
24 | Jlnuna okpyskHocTH. [Inomanp kpyra 1 01.12
25 | Jliuna okpykHoctu. [lnomans kpyra 1 05.12
26 | Jliuna okpyxkHoctu. [Imomaas kpyra 1 08.12
27 | IloBropeHue u cucreMaTu3aius yaueOHOro MaTepuaia 1 12.12
28 | Konmponvnaa paboma Ne2 no meme «llpasunvhole 1 15.12
MHO20Y201bHUKUY
I'naBa 3. JlekapToBbl KOOPAMHATHI 11
29 | PaccrossHue MeEXIy IBYMS TOYKaMH C 3aJaHHBIMU 1 19.12
koopauHatamMu. Koop/iMHATHI cepelIMHbI OTpe3Ka
30 | PaccrossHue Mexy IBYMsS TOYKaMH C 3aJaHHBIMU 1 22.12
KoopauHatamMu. Koop/iMHAThI cepeIMHbI OTpe3Ka
31 | YpaBHeHue urypsl. YpaBHEHHE OKPY>KHOCTHU 1 26.12
IllyeTBepTh 21
32 | YpaBHeHue urypsl. YpaBHEHHE OKPY)KHOCTH 1 09.01
33 | YpaBHeHue urypsl. YpaBHEHHE OKPY)KHOCTH 1 12.01
34 | YpaBHeHuUe npsiMoit 1 16.01
35 | YpaBHeHue npsimMoit 1 19.01
36 | YrioBoi kodPuImeHT npsamon 1 23.01
37 | YrnoBoi kodhpuImmeHT npssmMon 1 26.01
38 | [ToBTOpeHME M cHCTeMaTH3aIMs y9eOHOTO MaTepraia 1 30.01
39 | Konmponvnas paboma Ne3 no meme: «/lexapmosnl 1 02.02
KOOpOuHamal
I'naBa 4. Bektopsl 13
40 | Tlonarue BexTOpa 1 06.02
41 | KoopamHaThl BEKTOpa 1 09.02
42 | CnoxxeHre ¥ BBIMUTAHHE BEKTOPOB 1 13.02
43 | CnoxeHue M BBIYUTAaHHE BEKTOPOB 1 16.02
44 | CnoxxeHue u BBIYMTAaHHE BEKTOPOB 1 20.02
45 | CnoxxeHre 1 BEIYMTAHHE BEKTOPOB 1 27.02
46 | YMHOKEHHE BEKTOpa Ha YHCIIO 1 02.03
47 | YMHOXEHHE BEKTOpa Ha YHCIIO 1 06.03
48 | CxanspHoe Mpon3BeICHUE BEKTOPOB 1 09.03
49 | CxanspHoe MpOon3BeICHUE BEKTOPOB 1 13.03
50 | CkansipHOoe MpOU3BEJICHHE BEKTOPOB 1 16.03
51 | Konmponvnas paboma N4 no meme: «Bekmopor» 1 20.03
52 | IloBTOpeHue u cucTeMaTu3anus yueOHOro Marepuaia 1 23.03
IV yeTBepTH 14
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I'naBa 5. I'eomeTpuyeckue npeodpazoBaHus

53 | JIsmkenue (mepemerieHue) ¢urypol. IlapamienbHbiid 1 03.04
EepPEeHoC.
54 | JIsmxenue (repemerieHue) ¢urypol. IlapamienbHbii 1 06.04
MIEPEHOC.
55 | OceBasi cuMMeTpHs. 1 10.04
56 | OceBasi cumMMeTpHS. 1 13.04
57 | lentpansHas cummerpus. [ToBopoT 1 17.04
58 | llenTpanpHas cummerpus. [ToBopoT 1 20.04
59 | I'omoretus. [lono6ue dhuryp. 1 24.04
60 | [ToBTOpeHue u cucTeMaTn3aius yaeOHOTO MaTepraia 1 27.04
61 | Koumponsnas  paboma  Ne5 no meme: 1 04.05
«l'eomempuueckue npeodpazosanus
IloBTOpPEHME U cUCTEMATH3ALMS Y4e0HOT0 7
MaTepuaja
62 | Pa36op u pemenue nporotunos 3agaun Ne24 OI'D 1 11.05
63 | Pa3bop u pemenue nmporotunos 3agaun Ne24 OI'D 1 15.05
64 | Pa36op u pemenue nmporotunos 3agaun Ne24 OI'D 1 18.05
65 | PemeHne mpOTOTHIIOB 3ajauMl Ha JOKA3aTEIbCTBO 1 22.05
(Ne25)
66 | Pa3bop u pemenne mporoTunos 3anaun Ne26 OI'D 1 25.05
67 | Pa3bop u pemrenue nporotunos 3aaauu Ne26 OI'D
68 | Pa3bop u pemenue nporotunos 3anauu Ne26 OI'D
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Cpencra YMK:
Cnucok JUTepaTypbl IJIs1 YUALHXCS
1. 'eomerpus: 9 xmacc: y4eOHUK I ydammxcsi 0O0Imeo0pa3oBaTeIbHBIX

yupexaenuit / A.I'. Mepansk, B.b. [Tononckuii, M.C. Slkup. — M.: Benrana
- I'pad, 2019.

2. 'eomerpusi: 9 kimacc: AMAAKTUYECKHME MATE€pUAIbL: MOCOOME I y4alluXcs
obmeoOpasoBarenbHbIX yupexaenuit / A.I'. Mep3mnsak, B.b. [Tononckwuii, E.M.
Pabunosuy, M.C. Slkup. — M.: Benrana -I'pad, 2019.

Cnmcok JuTepaTypsbl AJ1s1 yUUTeIs
1. 'eomerpusi: 9 kmacc: y4eOHMK [UJIsi  ydaluxcsi 0011eo0pa3oBaTeIbHBIX

yupexaenuit / A.I'. Mepansik, B.b. Tlononckuii, M.C. Sxup. — M.: Benrana
- I'pad, 2019.

2. 'eoMerpusi: 9 kimacc: AMAAKTUYECKUME MATE€pUabl: MOCOOME AJIA y4alluXcs
ob1eo0pazoBarenbHbIX yupexaeHuit / A.I'. Mep3nsk, B.b. [Tonounckuit, E.M.
PabunoBuy, M.C. fxup. — M.: Benrtana -I'pad, 2019.

3. 'eomerpusi: 9 kmacc: meronunueckoe nocooue / E.B. byuko, A.I'. Mep3isik,
B.b. ITononckuii, M.C. SIkup. — M.: Benrana - I'pad, 2019.

DJIEKTPOHHBbIE PecypcChI:
http://www.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school.edu.ru/
http://edu-top.ru/katalog/
http://www.rsr-olymp.ru/
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