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['eomeTpus Kak OAMH W3 OCHOBHBIX PAa3/eNiOB IIKOJIHHOW MaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOILIEHU I B3aMMHOE pAaclojOXeHHe, OINUpaeTcs Ha JOTHYECKYIo,
JI0Ka3aTeIbHYI0 JIMHUIO. LIeHHOCTh HM3y4eHHUs T€OMETPUH Ha YPOBHE OCHOBHOTO
o011ero oopazoBaHusl 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUIICS YUUTCS MPOBOAUTH
JI0Ka3aTeIbHbIE PACCYXKACHUS, CTPOUTDH JIOTUYECKHE YMO3AKIIOUEHUsI, T0Ka3bIBATh

)51



VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPHPHUMEPHI K JIOKHBIM, HPOBOIAUTH
paccykJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPHKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPHU PEUIEHUU KaK MATEMaTUYECKUX, TaK M IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics MAODKEH HAyYUThCS
OTIPEIECTUTh TEOMETPHUUECKYIO (UTYpY, OMUCATh CIOBAMM JAHHBIA YEPTEXK WIH
PUCYHOK, HAaWTH IJIOLIAh 3€MEJIBHOTO Y4acTKa, paCCUYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mepbl Tapaxa st aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIMUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHun 3amay NPAKTUYECKOTO XapaKTepa OOYYalOIIUMNCA YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATH aJICKBaTHOCTh ITOJYYEHHOTO PE3YyJIbTaTa.

KpaitHe BaxHO MNOAYEPKUBATH CBSI3U T'€OMETPUU C JPYTUMH y4eOHBIMU
peIMETaMH, MOTUBUPOBATh UCIOJIb30BaTh ONPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYCHHBIX YMEHHU B (PU3HKE U
TEXHUKEe. OTH CBA3M Haubosiee SpPKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHaty U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
IF€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTHY,
«Bekrtopsy, «J[Bmkenus miaockoctiy, «IIpeodpazoBanust mogo0ous».

Ha wusyuyenue ydeOHoro kypca «l'eomerpusi» otBoauTcs B 9 kiacce — 68
4yacoB (2 Jaca B HEJIEINIO).

COAEPKAHUE OBYUYEHUSA
9 KJIACC

Cunyc, kocuHyc, TaHreic ymioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKAeCTBO. DOPMYIIbI IPUBEICHUS.



Pemenne TtpeyronpHukKOB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHYeCKMX 3aAad4 C MUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

ITpeoOpa3oBanue noaodus. [lonodrue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPI, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJPaTe KacaTeIbHOM.

Bektop, anmHa  (MOIylb)  BEKTOpa,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOpamu. PasiokeHue BEKTOpa IO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKaJIsIpHOE ITPOU3BEICHUE
BEKTOPOB, IPUMEHEHNE JIJI1 HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN U NMPAMBIX. MeTox KOOpIUHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJNBHUKHU. JInmmHa OKpyxkHOCTH. I'pamycHas w
paguaHHas Mepa yIyia, BBIYMCIEHUE JUIMH Iyr OKpyXHocrted. Ilnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHMsI TUIOCKOCTM M BHYTPEHHUE CUMMETpUM GUryp (dJIeMEeHTapHbIE
npencrasienust). [lapamnensasiii nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I'eomeTpush» XapaKTEpU3YIOTCH:

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
JTOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIIEHUM NPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALINU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypOoW Kak CpeICTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (POpMHpPOBaAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0/1aroNOyYUs:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbiKa pPedIIECKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIIeH Ccpenpl, IUIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanranus K U3MEHAIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBHUAX HEONPEACITEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCJIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeWUCTBUSA, (OPMYJIHPOBATH U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 1ornueckue aAefcTBUA:

e BBIABIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MaTEeMaTHYCCKUX
O0OBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHSAMH, (POpMYyIHpOBaAThH
OTIpEJICICHNs]  TIOHATHM, YCTaHABIWBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Ui OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPEOoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacCTHBIC W OOIIHE,
YCIIOBHBIE;

e BBIABIATH  MAaTEMaTUYECKHE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
NpOTUBOpEYHs B (pakTaxX, [aHHBIX, HAONIOEHUSX U YTBEPKIACHHSX,
npejyiaraTh KpUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;



JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh T0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIEHUH (MpAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXHBIE JI0Ka3aTeIbCTBA
MaTeMaTUYECKUX (aKTOB, BBICTPAUBATH APTYMEHTALMIO, IPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pelieHus y4eOHOM 3amayn (CpaBHUBATh HECKOJBKO
BapUAaHTOB pELICHUs, BBIOUpATh Haubosiee MOAXOAAIMN C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCITI0JIb30BaTh BONPOCHI KaK HCCIEAOBATEIIbCKUNA MHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE€ U JaHHOE, (OpPMHUPOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO MIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIEN0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYIHPOBaTh 000OIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTUE IMPOLECCA, a TaKXKE€ BBIIBUIaTh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIUU, JTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH
uH(GOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BbIOMpaTh GOpMy TpEACTaBICHUS HHPOPMAUU UM HUIUTFOCTPUPOBATH
peuiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OLICHWBATh HAACKHOCTh HMH(DOpPMAIMHM TIO KPHUTEPHUSIM, TMPEATI0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeCTBHA:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKICHUSI B COOTBETCTBUH C YCIOBUSIMU
U LETsIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS MO XOAY pPELICHHUS
3aJjaui, KOMMEHTHPOBATh MOJYYCHHBIN pe3yIbTarT;

B X0J1¢ 00CYKJIeHHs 3a/1aBaTh BOIPOCHI 110 CYIIECTBY OOCYk/1aeMOW TeMBbI,
npo0JieMbl, pelIaeMoil 3ajaun, BbICKa3bIBaTh UJIEU, HAIIEJICHHBIE HA MTOMCK
pELIEHUs, COIOCTABIATH CBOM CYXKIEHUS C CYXKICHUSAMH JPYyrux



YYaCTHUKOB JMAaNora, OOHApPY>KMBATh Pa3lIMyue M CXOJCTBO IMO3ULMUH, B
KOppPEKTHOM Popme PopMyIHpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
IPEICTABIIATD pE3yNbTATHI penieHus 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYTUICHHUS
C Y4€TOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEHN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBUyaIbHON
paboOTHI NPU PEIICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

NPUHUMATh 1[EJIb COBMECTHOM JAESITEeNbHOCTH, IUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOW paboThl, pacnpeAensTb BUIbl pPabOT, JOrOBapUBATHCA,
00CYXJ1aTh MPOLECC U pe3yiabTaT paboThl, 0000IAaTh MHEHUSI HECKOJIbKHUX
JIIOJICH;

y4yacTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh pabOThI
U KOOPIMHHMPOBAaTb CBOM JEWUCTBHS C JPYTMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOLIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOATENILHO COCTABJISThH IJIAH, AITOPUTM pEIICHUs 3a7adyul (WM €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpOBaTh U KOPPEKTUPOBATH
BAapUAHThI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibraTta
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aa4H,
BHOCUTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHOM LEIN U
YCIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHKEHUS WJIM HEAOCTIKCHUS LEJH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K kxoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (YHKIUMU OCTPBHIX YIJIOB, HAXOAUTh C HX
HOMOUIbIO Pa3JIMYHbIE 3JEMEHTHl MPSAMOYTOJBHOTO TPEYrOJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
Y YTJIBI JIJ1S1 HeTaOIMYHBIX 3HAYCHUA.

[Tonp30Batbes (popmynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUI HAXOXICHHsSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOXK/ICHUS Pa3Iu4YHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX IMpPHU
pELIEHUN T€OMETPUUECKUX 3a1ad.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMsl  MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonbp30BaTHCSI CBOMCTBAMHU MOI00MS TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JJIMHBI W HaXOAUTh YIJNIbI Yy MOAOOHBIX (uUryp.
[IpumeHsATh cBoOiCTBa MOJOOMS B MPAKTHYECKUX 3aJadax. YMETb HIPHUBOJUTH
IpUMEpPHI TOTOOHBIX (PUTYP B OKPYIKAIOILIEM MUDE.

[Tosp30BaTECS TEOPpEMAMU O MPOU3BEIECHUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYLINX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUM M (PU3HUYECKUI
CMBICJI, NPUMEHSATh MX B PEHICHUH TIEOMETPUUECKUX M (U3NYECKUX 3a/ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXO0XKJICHHUS IJTMH U YTJIOB.

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

Bnanets NOHATHSMHM NMPABUIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1TyTM OKPY’KHOCTH W PaJWaHHON MEphI yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHsATh MOJly4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOINE BBIYMCICHUS
C NPUMEHEHHEM IMOA00MS U TPUTOHOMETPUUYECKUX (PYHKIMH (HOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



9 KVIACC

No KoauuecTBo yacoB 1 DJIeKTPOHHbIE
ara
Kontpoas  IIpaktuue uudposbie
Tema ypoka Bce HU3Y4YeH
n/ HbIE cKHe s o0pa3oBaTte/ibHbIE
L ro padoTbI padoThbI pecypcnl
Ornpenenenue
TPUTOHOMETPHUY bubnuoreka [JOK
1 €CKUX (yHKIUI 1 https://m.edsoo.ru/8a
yrioB ot 0° 1o 1424bc
180°
5 DopMyitbl 1
MIPUBEICHUS
Teobema bubnuoreka [{OK
3 p 1 https://m.edsoo.ru/8a
KOCHHYCOB 14336¢
4 Teopema 1
KOCHHYCOB
Teobema bubnunoreka LIOK
5 P 1 https://m.edsoo.ru/8a
KOCHHYCOB 142d5e
Teopena bubmmoreka IIOK
6 P 1 https://m.edsoo.ru/8a
CUHYCOB 142083
7 Teopema 1
CHUHYCOB
3 Teopema 1
CHUHYCOB
Haxoxaenue
HH CTODOH 1 bu6nmorexa LIOK
9 g P 1 https://m.edsoo.ru/8a
BEJINYUH yTJIOB 1430b0
TPEYTrOJIbHUKOB .
Perterme but6mmorekxa [IOK
10 1 https://m.edso0o.ru/8a
TPEYTrOJIbHUKOB 14230
Pewwemie bubnunorexa LIOK
11 1 https://m.edso0.ru/8a
TPEYTrOJIbHUKOB 142ac0
Pewwemie bubmuoreka [{OK
12 1 https://m.edso0o.ru/8a
TPEYTrOJIbHUKOB 14230
PewreHie but6mmoreka [IOK
13 1 https://m.edsoo.ru/8a
TPEYroJIbHUKOB 142ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
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/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

14

IIpaxTueckoe
IIPUMEHEHHE
TEOpEM CHUHYCOB
U KOCUHYCOB

but6mmoreka [IOK
https://m.edsoo.ru/8a
142c3c

15

IIpakTueckoe
NIPUMEHEHUE
TEOpEM CHUHYCOB
U KOCUHYCOB

16

KoHntposbHas
pabota mo Teme
"Pemienue
TPEYroJIbHUKOB

bu6nmoreka [IOK
https://m.edsoo.ru/8a
14392a

17

IToustue o
peoOpa3oBaHu
# n1ooous

bubnuoreka [IOK
https://m.edsoo.ru/8a
143ab0

18

19

20

CoO0TBETCTBEHH
BI€ DJICMCHTEI
MOA00OHBIX
¢uryp
CoOOTBETCTBCHH
BI€ DJIEMCHTEI
MOAO0OHBIX
uryp
Teopema o
MIPOU3BEICHUN
OTPE3KOB XOPI,
Teopema o
MPOU3BEICHUN
OTPE3KOB
CEKYIIHX,
Teopema o
KBajpare
KacaTeJIbHOMI

bubmuoreka [{OK
https://m.edsoo.ru/8a
143de4

bubnunorexa LIOK
https://m.edsoo.ru/8a
14406e

21

Teopema o
IIPOU3BENECHNN
OTPE3KOB XOpJ,
TeopeMa o
IIPOU3BENECHNN
OTPE3KOB
CEeKYIIMX,
TeopeMa o
KBaJ[pare
KacaTeJIbHON

but6mmorekxa [IOK
https://m.edsoo.ru/8a
1441324



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1441a4

Teopema o

IIPOU3BEACHUHU

OTPE3KOB XOpJ,

TeopeMa o

HpOM3BeCHUH bubnmoreka [JOK
22 oTpEsKoB https://m.edsoo.ru/8a

1442da

CEeKYIIHX,

TeopeMa o

KBaJ[pare

KacaTeJIbHOU

IIpumeHeHue

TEOPEM B bubnuoreka [IOK
23 peleHnH https://m.edsoo.ru/8a

r€OMETPUUYECKHU 143106

X 3aj1a4

IIpumeHeHue

TEOPEM B bubnuoreka [IOK
24 pelieHnn https://m.edsoo.ru/8a

T€OMETPUUYECKH 1443fc

X 3aJ1a4

IIpumeneHue

TEOPEM B bubmuoteka [IOK
25 pereHuH https://m.edsoo.ru/8a

F€OMETPUYECKH 144578

X 3aJ1a4

KoHntponbHas

pabora 1o Teme

"[Ipeobpa3zoBan bubmuoteka [IOK
26 ue noaoous. https://m.edsoo.ru/8a

Merpuueckue 1447a8

COOTHOILICHUS B

OKpY>KHOCTH"

Omnpenenenne

BEKTOPOB.

R bu6muoreka [JOK
27 S ——— https://m.edsoo.ru/8a

g 144960

i cMbICT

BEKTOPOB

Crnoxenue u

BbIUUTAHUE

BEKTOPOB, bu6muoreka [JOK
28 https://m.edsoo.ru/8a

YMHOXXEHHE 14428¢

BEKTOpa Ha

YHCIIO



https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144a8c

Croxenue u

BBIYMTAHUE

BEKTOPOE, bubnunoreka LIOK
29 https://m.edsoo.ru/8a

YMHOXCHHE 144d52

BEKTOpa Ha

YHUCJTIO0

CrnoxeHue u

BBIYMTAHUE
30 BEKTOPOB,

YMHOXCHHE

BEKTOpa Ha

YHUCTIO

Paznoxenue

BEKTOpA 110
31 IBYM

HEKOJUTMHEAPHBI

M BEKTOpaM

Koop/uHaThi bubnuoreka [IOK
32 https://m.edsoo.ru/8a

BEKTOpa 144fbe

CkansipHoe

MIPOU3BE/ICHUE

BEKTOPOB, €T0 bubnmnoreka HOK
33 IIPUMEHEHNE https://m.edsoo.ru/8a

IS 14539c

HaX0XKJICHUS

JUTVH 1 YTJIOB

CkansipHOE

MIPOU3BEICHUE

BEKTOPOB, €r0 bubmmnoreka HOK
34 MIpUMEHEHNE https://m.edsoo.ru/8a

TSt 14550e

HaX0XKJICHUS

JUTFH 1 YTJIOB

Pemenue 3agau but6mmorekxa [IOK
35 C TIOMOIIIBIO https://m.edsoo.ru/8a

BEKTOPOB 144c3a

Pemenue 3agau but6mmorekxa [IOK
36 C TIOMOIIbIO https://m.edsoo.ru/8a

BEKTOPOB 1458c4

IIpumeHeHue
37 BEKTOPOB JJIsI

pereHus 3a1a4
¢buzukn



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

38

KonTponbHas
pabora 1o Teme
"BekTopsr"

but6mmoreka [IOK
https://m.edsoo.ru/8a
145b08

39

JlekapTOBBI
KOOPAHMHATEI
TOYEK Ha
IJI0CKOCTH

40

41

42

VYpaBHenue
NpAMOit

VYpaBHenue
MpAMOit

YpaBHeHue
OKPYKHOCTHU

bubnunorexa LIOK
https://m.edsoo.ru/8a
145c48

bubnuoreka [IOK
https://m.edsoo.ru/8a
14635a

43

Koopannatsr
TOYECK
MePECCUCHHS
OKPYKHOCTH H
MpSAMOit

bubnuoreka [{OK
https://m.edsoo.ru/8a
146620

44

45

46

MeTton
KOOpJMHAT MPHU
peleHnmn
reOMETPUYECKHU
X 3a7ad,
MPAKTUYECKUX
3ajau

MeTton
KOOpAMHAT IIPU
peleHnmn
r€OMETPUYECKHU
X 3ajad,

Hp AKTUYCCKUX
3ajmaq

MeTton
KOOpJMHAT NPHU
peuesnn
T€OMETPUYECKHU
X 3ajad,

Hp AKTUYCCKUX
3amaq

47

KonTposnbnas
pabora 1o Teme
" JlekapTOBBI

bubnunoreka LIOK
https://m.edso0.ru/8a
146€0e



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

KOOpAWHATEI HA

IJIOCKOCTH"
IIpaBunbpHbBIE
N — bu6nmmoreka [IOK
48 o https://m.edsoo.ru/8a
1, BEIYHMCIICHHUE 146fda
WX 3JIEMCHTOB
bu6nmoreka [IOK
q .
49 uero . Jlmna https://m.edso00.ru/8a
OKPY>KHOCTH 1472c8
bub6nmoreka [IOK
q .
50 ueno w. Jlmia https://m.edsoo.ru/8a
OKPYKHOCTH 14714¢
51 JnunHa nyru
OKPYXKHOCTH
PannanHas bubnunoreka LIOK
52 https://m.edsoo.ru/8a
Mepa yiia 14714c
[Inomann bubnunoreka LIOK
53 Kpyra, CeKTopa, https://m.edsoo.ru/8a
cerMeHTa 147426
[Tnomans bubmmoreka IIOK
54 Kpyra, CeKTopa, https://m.edsoo.ru/8a
CEerMEHTA 147750
IInomane bubnmorexa LIOK
55 Kpyra, CeKTopa, https://m.edsoo.ru/8a
CEerMEHTAa 147750
Ilonsarue o bu6nmorexa LIOK
56 JBUKCHUH https://m.edsoo.ru/8a
IJIOCKOCTH 147c82
[TapannenbHbIit bubmuoteka [IOK
57 MEepPEHOC, https://m.edso0.ru/8a
HOBOPOT 14716
[TapannenbHbIit bu6muoreka [JOK
58 IIEPEHOC, https://m.edsoo.ru/8a
MMOBOPOT 147116
[TapannensHbIi
59 MepeHoc,
MOBOPOT
[TapannensHbIA
60 MIEPEeHOC,
MTOBOPOT
[Ipumenenue bubnmoreka [JOK
61 JBKCHUM TIPU https://m.edsoo.ru/8a

pEIICHUH 3a]1a9

1480e2



https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2

62

63

KonTponbHas
pabora 1o
TeMaM
"I[IpaBusnbHbIC
MHOTOYTOJIbHUK
u. OKpYyXHOCTb.
JBr>xkeHus
miockocty"”

[ToBTOpEHUE,
000011IeHNE,
CUCTEMaTU3alHu
sl 3HAHUU.
N3mepenue
reOMEeTPUYECKU
X BEJIMYHH.
TpeyroapHuKU

bubnuoreka [IOK
https://m.edsoo.ru/8a
148524

64

65

[ToBTOpEHHUE,
000011IEHNE,
CUCTEMaTHU3aIu
sl 3HAHUH.
[TapannenwHbie
u
MEePIEHIUKYIISP
HBIE TIPSIMbIE
[ToBTOpEHUE,
000011IEHHE,
cUCTeMaTHu3aIu
sl 3HAHUH.
OKpy>XHOCTD U
KpYT.
I'eomeTpuueckun
€ TOCTPOCHUS.
Vriel B
OKPY>KHOCTH

bubnuoreka [{OK
https://m.edsoo.ru/8a
148650

66

[ToBTOpEHME,
000011IcHNE,
CHCTeMaTH3aIu
s1 BHAHWUH.
Bnucanusie u
OITMCAaHHbBIE
OKPY>KHOCTH
MHOT'OYTOJIbHUK
OB

67

HNrorosas

bubnunoreka LIOK
https://m.edso0.ru/8a



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

KOHTPOJIbHAS 148920
paborta

[ToBTOpEHME,
0000111eHNE,
cUCTEMaTHu3aIu

68

s 3HAHUN

OBIIEE
KOJIMYECTBO
YACOB 10
ITIPOTPAMME

68 6 0

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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



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