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INOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH 1LIeNbI0 00€CIeUUTh W3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWI M B3aUMHOE PAaCHOJIOKCHHE, ONMUPAECTCS Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHMs] T€OMETPUU Ha YpPOBHE OCHOBHOI'O
o01miero 0opa3oBaHus 3aKIIOYACTCSI B TOM, YTO OOYYAIOIIUICS YUUTCS IPOBOIUTD
JTIOKa3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHs, JOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPBI K JIOKHBIM, IPOBOIUTH
pacCyXJI€eHHs «OT IPOTUBHOTO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
(bopMyIUpOBaTH OOPATHBIE YTBEPKIACHUS.

Bropoii nenpt0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KAaK MAaTEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEUAIOIUXCSd B peajbHOW ku3HU. OOyuwaroumiicss JOKEH HayuuThCs
OIPENETUTh F€OMETPUUECKYI0 (UIYypy, ONUCATh CIOBAMU JAHHBIA YEPTEXK WIIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJOKOHHOTO KaOenss wid TpeOdyemble pa3Mepbl Tapaxa i aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU T'€OMETPHUHU.
[Tpu pemieHnn 3agad MPaKTHUYECKOIO XapakTepa OOYy4aroUIMics y4uTcs CTPOUTh
MaTE€MaTUYeCKHEe MOJEIM PEalbHBIX JKU3HEHHBIX CHUTyalMi, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMU Y4YEOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYP
U TIOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHHUE IOIYYEHHbIX YMEHMH B (uU3uKe U
TEXHUKE. OTH CBA3M HauOosiee SpKO BUIAHBI B TeMax «BekTopei»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEIYIONUE OCHOBHBIC DPa3JIeibl
comepxkanusi: «['eomerpuueckue ¢Gurypsl u UX CBOWCTBay, «M3mepeHue
r€OMETPUYECKUX  BEIIMYUH», «JleKapTOBbl KOOpPAMHATBI HAa  IJIOCKOCTWY,
«Bekrops», «/IBrxkenus miaockocti», «lIpeodpazoBanust mogo0us».

Ha wusyuenue yuebHOro kypca «l'eomerpus» orBomutcs B 9 kiacce — 68
4yacoB (2 Jaca B HEJEINIO).



COAEPKXAHUE OBYUYEHUA

Cunyc, kocuHyc, TaHrenc ymioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEACHUS.

Pemienne TpeyronpHukoB. TeopemMa KOCHMHYCOB M TeOpEMa CHHYCOB.
Pemienne mnpakTHYecKMX 3aad4 C MUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaooust. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BENCHUH OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKyIIUX, TEOPEMA O KBAAPATE KaCATEIbHOM.

Bektop, anumHa  (MOIyJdb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJICHHBIE  BEKTOPBL,  KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINlEpallMy HaJ BEKTOpaMmH. Pa3nokeHune BEKTOpa IO JBYM
HEKOJUIMHEApHBIM BeKTopaMm. KoopauHaTel BekTopa. CKaaspHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHNE JIJI1 HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEH U NpAMBIX. METO KOOpAUHAT U €T0
IIPUMEHEHUE.

[IpaBunbHbIE MHOTOYTOJBHUKHU. JlnmmHAa OKpyxkHOCTH. I'pamycHas u
paguaHHas Mepa yIyia, BBIYMCIEHHE JJIMH OYyr OKpy»kHocTeu. Ilmomans kpyra,
CEKTOpa, CErMEeHTA.

JIBUKEHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUTYp (dJIeMEHTapHbIE
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«I"eomeTpusD» XapaKTEpHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKd Kak cdepbl UeIOBEYECKOM
NEATEIbHOCTH, 3TAaNoOB €€ Pa3BUTHA U 3HAYMMOCTH JJIA PA3BUTHUS LMBUIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJbTYypOH KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIICH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEACTBUN MJII OKpPY’XKaloIIeH Cpeabl, OCO3HAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:

e BBUBJSATh U XapPaKTEPU30BaATh CYIIECTBEHHBIE NMPU3HAKK MATEMATHUYECKUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy MOHATHSAMHU, (DOPMYyIUPOBATH
ONpEACICHUs]  TOHSITUWA, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYJIMPOBATH U  MPEOOPA3OBBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JIeNnaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh aAPTyMEHTAIUIO, TPHUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpATh CIOco0 pemieHus y4dyeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoJIee TOMXOMANUNA C yIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENIbCKUNW WHCTPYMEHT IMO3HAHUA,
(GbopMynIupOBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPoOIeEMy,
CaMOCTOSATENILHO YCTAaHABIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHCE;

MPOBOJUTh MO CAaMOCTOSATEIHLHO COCTaBJICHHOMY TIUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIMHU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHNUS,

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

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1eliCTBHA:

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



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHS MO XOAY pPELICHHS
3aJa4l, KOMMEHTHUPOBATh MOTYyYEHHBINA PE3yIIbTaT;

B X07ie 00CYK/IeHHUs 3a]]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, pelIaeMoil 3ajaun, BbICKa3bIBaTh UJIEU, HAIEJICHHBIE HA MOMCK
pELICHUs, COIOCTABIATh CBOM CYXKICHUS C CYXKICHUSAMH JpYyruX
YYaCTHUKOB JMaliora, OOHApyKUBAaTh Pa3IMyue M CXOJCTBO IMO3ULIMUH, B
KOpPEKTHOM opme PopMyTHUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pPE3yJbTaTbl  PEIICHUs 3aJa4H, IKCIIEPUMEHTA,
UCCIIEJOBaHMsI, IPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh ()OpMaT BBICTYILIICHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHMMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHAUBHTY JIbHOM
paboTHI TIPH PEIICHNN YUYEOHBIX MaTEMAaTHIECKHX 3a]1aY;

IPUHUMATH L€Ib COBMECTHOM JEATENBbHOCTH, MJIAHHUPOBATh OPraHU3ALIMIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHUSIMHU, MO3TOBbIE€ IITYPMbI U IPYTHUE), BHIIOIHATH CBOIO YacTh pabOThI
U KOOPAMHHMPOBATh CBOMU JEHCTBUS C JAPYTMMH WIEHAMU KOMAaHJBbI,
OLICHMBATh KAaueCTBO CBOErO BKJIaga B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ YYETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
peILIECHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IPH PELIECHUN 33a4H,
BHOCHUTH KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NMPUYMHBI JOCTH)KEHHUS WM HEJOCTHXKEHUS ILEJH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHus B 9 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX VYIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHI MPSAMOYTOJBHOTO TPEYroNbHUKA («pelmeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISTOPA) TUHBI
Y YIJIBI 17151 HETAOIMYHBIX 3HAUEHUH.

[Tonb30Batbes hopmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JIJII HAXOXKJIECHHSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMM.

Hcronb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISI HAXOKJICHUS PA3JIMYHbIX
3JIIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELICHNH T€OMETPUUYECKHX 3a/1ay.

Brnagete moHsTHMSMH — npeoOpa3oBaHMS — MOJO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. ITonp30BaThCs CBOMCTBAMU MO100MS MPOU3BOJIBHBIX
¢uryp, yMeTb BBIYHCIATH JUIMHBI W HAXOAWUTh YIIBl Y MOAOOHBIX (uryp.
[TpumeHsATh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7avax. YMEThb MPHUBOJIUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOILIEM MHUPE.

[Tonb30BaThCSA TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, MOHMMATh MX TC€OMETPUYECKUM U (PU3HUECKHI
CMBICJI, TPUMEHSATh HMX B pPEHICHUH TEeOMETPUYECKHX U (U3MYECKUX 3ajad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKJACHHS IJIUH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPAMHAT Ha IUIOCKOCTH, INPUMEHSATh €ro B
PELICHNH N'€OMETPUUECKUX U IPAKTUYECKUX 3a]a4.

Brnanete NOHATHSMHM NPAaBUIBHOIO MHOIOYTOJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI IyTH OKPY>KHOCTH U PaJMaHHON MEphl yria, YMETh BBIYUCIATH ILIOIIA]b
Kpyra u ero yacteil. [[puMeHsTh MoJyuyeHHbIE YMEHUSI B IPAKTUYECKUX 3a7adax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTH JBHKECHHUS
IJIOCKOCTH B MPOCTEMIINX CIyYasix.

[IpuMeHATh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOMTh MAaTEMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeayibHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHHEM MOoJ00MUs W TPUTOHOMETPUUECKUX (YHKIUN (MOJB3YsACh, T/
HEOOXOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHMUE 9 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumMmeHoBaHue
(undgposbie)
n/ pa3/esIoB H TeM Kontpoasn IIpaktuyeckn
Bcero oOpa3oBaTe/ibHbIE
n NMPorpamMmbl ble paboTbl € padoThI
pecypchl
Tpuronomerpus.
Teopembl
bu6nuoreka [IOK
KOCHHYCOB U
16 1 https://m.edsoo.ru/7f41al
CHHYCOB.
2c
Pemienue
TPEYTOJIbHUKOB
[IpeobpazoBanu
€ MoIo0usL. bubnnoreka IIOK
Metpudeckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B 2¢C
OKPY>KHOCTH
bubmuorexa [JOK
BexTopsl 12 1 https://m.edsoo.ru/7f41al
2c
JexapToBbl bubmmoteka [IOK
KOOPJMHATHI Ha 9 1 https://m.edsoo.ru/7f41al
ILUIOCKOCTH 2c
[IpaBunbHbBIE
MHOTOYTOJBHUK
u. Jlnuna bubmmoteka [IOK
OKPYXHOCTHU U 8 https://m.edsoo.ru/7f41al
IJIOIIAAb Kpyra. 2c
Beruucnenue
IIomanaeu
bu6nuoreka [IOK
JBrxeHus
6 https://m.edsoo.ru/7f41al
TJTIOCKOCTH
2c
IToBTOpEHME,
bu6nuoreka [IOK
00001IeHHE,
7 2 https://m.edsoo.ru/7f41al
cHUCTeMaTH3aIlus 2
3HAHUU o
OBIIEE
KOJIMYECTBO
68 6 0
YACOB IIO

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHMUE 9 KJIACC

N Koau4vecTBO 4acoB DJIeKTPOHHbIE
; uudpoBbIe
n/ Tema ypoka Kontpoasn  IIpakTHyeck
Bcero oOpa3oBaTe/ibHbIE
I ble padoThl  He padoThI
pecypchbl
Onpenenenne
bubmuoreka [JOK
TPUTOHOMETPUYECK
1 . 1 https://m.edsoo.ru/8al1424
X QyHKIUN yTIIOB b
ot 0° mo 180° T
o
5 OpMYJIBI 1
MIPUBEICHUS
bu6mmoreka [IOK
Teopema
3 1 https://m.edsoo.ru/8a1433
KOCHUHYCOB 6¢
T
4 eopeMa 1
KOCHHYCOB
bubmuorexa [JOK
Teopema
5 1 https://m.edsoo.ru/8al42d
KOCHHYCOB
5e
bu6mmoreka [IOK
6 Teopema cuHycOB 1 https://m.edsoo.ru/8al42e
8a
Teopema cuHyCOB
TeopeMa cuHyCOB
Haxoxnenue qiuH
bu6mmoreka [JOK
CTOPOH M BCIIMYUH
9 1 https://m.edso0.ru/8a1430
YTJIOB b0
TPEYTOJIbHUKOB o
bu6mmorexa [IOK
Pemenue
10 1 https://m.edsoo.ru/8al42a
TPEYTOJIbHUKOB
c0
bubmuorexa [JOK
Pemienue
11 1 https://m.edsoo.ru/8al42a
TPEYTOJIbHUKOB
c0
bubmuorexa [JOK
Pemienne
12 1 https://m.edso0o.ru/8al42a
TPEYTOJIbHUKOB
c0
13 Pemenue 1 bubnmuorexa [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8al42a
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c0

[IpakTrueckoe
HpUMeHeHHE bu6mmoreka [IOK
14 https://m.edso0.ru/8al42c
TEOPEM CHHYCOB U 3¢
KOCHHYCOB
[IpakTrueckoe
15 MPUMEHEHUE
TEOpEM CHHYCOB H
KOCHHYCOB
Kontponbnas
bu6mmoreka [IOK
16 E) abota 1o Teme https://m.edsoo.ru/8a1439
Pemienue 2a
TPEYTrOJIbHUKOB" o
[TousiTue o bu6mmoreka [IOK
17 npeoOpa3oBaHuU https://m.edsoo.ru/8al43a
no106us b0
CoOOTBETCTBEHHBIE bu6mmorexa [IOK
18 3JIEMEHTBI https://m.edso0o.ru/8a143d
1000HBIX (Uryp e4
CoOOTBETCTBEHHBIE
19 DJIEMEHTBI
noJ00HBIX pUryp
Teopema o
MIPOU3BEICHUT
OTPE3KOB XOPJ,
TeopeMa o bubnnoreka [JOK
20 IIPOU3BEICHUN https://m.edsoo.ru/8a1440
OTPE3KOB CEKYIINX, 6e
Teopema o
KBaJIparTe
KacaTeJIbHOU
Teopema o
MIPOU3BEICHUHT
OTPE3KOB XOp/I,
Teopema o bubnuorexa [IOK
21 MIPOU3BEICHUN https://m.edsoo.ru/8a1441
OTPE3KOB CEKYIHX, a4
TeopemMa o
KBaJIparTe
KacaTeJIbHOU
99 Teopema o bubnnoreka [HOK

IMPONU3BCACHUN

https://m.edsoo.ru/8a1442
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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
https://m.edsoo.ru/8a1442da

OTPE3KOB XOPJ,
Teopema o
POU3BEACHUHI
OTPE3KOB CEKYIIHX,

Teopema o
KBajpare
KacaTelbHOU
[Ipumenenue
bubmuorexa [JOK
TEOPEM B PEIICHUH
23 https://m.edsoo.ru/8a143f
F€OMETPUUECKHUX 06
3a1a4 T
[IpumeHenne
bubmuorexa [JOK
TEOPEM B PEIICHUH
24 https://m.edsoo.ru/8a1443
F€OMETPUYCCKHUX fo
3amad o
[IpumeHenne
bubmuorexa [JOK
TEOPEM B PEIICHUU
25 https://m.edsoo.ru/8a1445
F€OMETPUYCCKHUX 78
3amaq T
Kontponbnas
pabora 1o Teme
"IIpeobpa3oBanue bubnuoreka [IOK
26 noxoous. https://m.edsoo.ru/8al1447
MeTtpuueckue a8
COOTHOIIICHUS B
OKpy>kHOCTH"
Ornpenenenue
BEKTOPOB. bubnnoreka [JOK
27 duznyeckuit u https://m.edsoo.ru/8a1449
TeOMETPUYECKUI 60
CMBICII BEKTOPOB
Crnoxenue u
BBIUMTAHHUE bu6mmorexa [IOK
28 BEKTOPOB, https://m.edsoo.ru/8al44a
YMHOKEHHE 8c
BEKTOpa Ha YHCIIO
Crnoxenue u
BBIUMTAHHUE bu6mmorexa [IOK
29 BEKTOPOB, https://m.edsoo.ru/8al44d
YMHOXEHHUE 52

BCKTOpA Ha YHUCJIO

30

CnoxxeHue u



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
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52

BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE
BEKTOpa Ha YUCIIO0

Pasnoxenune
BEKTOpA 110 IBYM

31
HEKOJUTUHEAPHBIM
BEKTOpaM
KoopHats! bubmuorexa [JOK
32 https://m.edsoo.ru/8al44f
BEKTOpa be
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, Cr0 bubnnorexa [HJOK
33 https://m.edsoo.ru/8a1453
MPUMCHECHHE IS 9
HAXO0XJICHUS JJINH
U YTJIOB
CxkansipHoe
MIPOU3BE/ICHUE
BEKTOPOB, €10 bubnuoreka [IOK
34 https://m.edsoo.ru/8a1455
MPUMCHECHHE IS 06
HAXO0XJICHUS JJTUH
U YTJIOB
Pemrenne 3agau ¢ bu6mmoreka [JOK
35 TIOMOIIIBIO https://m.edsoo.ru/8al44c
BEKTOPOB 3a
Pemenue 3anau ¢ bu6mmoreka [IOK
36 MTOMOILIBIO https://m.edsoo.ru/8a1458
BEKTOPOB c4
IIpumeHeHue
37 BEKTOPOB JJIS
pelieHus 3aaaq
bu3uKu
KoHnTponbnas bubnnorexka [HJOK
38 pabota no Teme https://m.edsoo.ru/8al145b
"BekTopsr" 08
JexapToBbl
39 KOOPJMHATHI TOUYCK
Ha TUIOCKOCTH
VpasHeHe bub6mmorekxa [IOK
40 N https://m.edsoo.ru/8al45c
npsIMOi

48
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YpaBHeHue

41 .
npsIMOi
bu6mmoreka [IOK
YpaBHeHue
42 https://m.edso0o.ru/8a1463
OKPY>KHOCTH
5a
Koopaunatel Touek
bubmuoreka [JOK
MepPECCUCHHS
43 https://m.edso0o.ru/8a1466
OKPY>KHOCTH U 20
PAMOM T
Meroa KoopauHat
MIPU PEIICHUN
F€OMETPUYCCKHUX
44 P
3aj1ad,
MPAKTHICCKUX
3a7a4
Merona KoopauHaT
MIPU PEIICHUN
F€OMETPUYECKHUX
45 P
3aj1a4,
MPAKTHIECKUX
3a7a4
Meron koopauHaT
MIPU pEIICHUN
FCOMETPHUECKHUX
46 P
3aj1ad4,
MPAKTHIECKUX
3a7a4
KonTponbHas
pabora o Teme bubnnoreka [JOK
47 " JlekapTOBBI https://m.edsoo.ru/8al46e
KOOP/IMHATHI HA Oe
IockocTH"
[IpaBunbHbBIE
bubmuorexa [JOK
MHOTOYTOJIEHUKH,
48 https://m.edsoo.ru/8a146f
BBIYHCIICHHE UX da
3JIEMEHTOB =
Uncrno . [nsa bubnmoreka [JOK
49 https://m.edso0o.ru/8a1472
OKPYXHOCTH
c8
Uncro . [isa bubnmoreka [JOK
50 https://m.edsoo.ru/8a1471

OKPYXHOCTHU

4c



https://m.edsoo.ru/8a14635a
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JnuHa nyru

51
OKPYHOCTH
bu6mmoreka [IOK
Paagnannas mepa
52 https://m.edsoo.ru/8al1471
yria
4c
Itomas kpyra bu6mmoreka [IOK
53 pyra, https://m.edso0.ru/8a1474
CEKTOpa, CeTMEHTA
26
Miomans kpyra bubmuoreka [JOK
54 ’ https://m.edso00.ru/8a1477
CEKTOpa, CeTMEHTA
50
Miomans kpyra bu6mmoreka [IOK
55 T, https://m.edsoo.ru/8a1477
CEKTOpa, CETMEHTA
50
[TousiTue o bu6mmoreka [IOK
56 JIBMOKCHUH https://m.edsoo.ru/8al47c
IJIOCKOCTH 82
. bubmuorexa [JOK
[TapannenbHbIi
S7 https://m.edsoo.ru/8al47f
MIEPEHOC, IOBOPOT
16
. bubnuotexa [JOK
[TapannenbHbIN
58 https://m.edsoo.ru/8a147f
MIEPEHOC, IOBOPOT
16
59 [TapamiensHbIi
MIEPEHOC, TOBOPOT
60 ITapajienbHbIi
MIEPEHOC, IOBOPOT
[TpumeHneHne bubnnoreka [JOK
61 JBIKEHUM MpU https://m.edso00.ru/8a1480
peLIeHuH 3a1a4 e2
KoHTtponbHas
pabora 1mo Temam
"IIpaBuiibHbBIE
62 MHOTOYT'OJIbHUKHU.
OKpy’KHOCTb.
JIBU>KeHUA
MJIOCKOCTH"
IToBTOpEHME,
000011IeHNE, bu6mmoreka [IOK
63 CUCTEMAaTH3aIIH https://m.edsoo.ru/8a1485
3HaHUMN. 24

N3smepenne
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https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
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TEOMETPUUECKUX
BEJIMYHH.
TpeyrosbHUKH

IToBTOpEHwue,
0000111eHNE,
cUcTeMaTu3aIus
64 3HAHHMH.
[TapannensHble U
NEePIEeHIUKYJISPHBI
€ IpsMbIe

bu6mmoreka [IOK
https://m.eds00.ru/8a1486
50

IToBTOpEHue,
00001IeHNE,
cucTeMaTu3anus
3HAHUMU.

65 OKpyXKHOCTb U
KpYT.
['eomerpuueckue
MOCTPOEHUA. Y TJIbI
B OKPY>KHOCTH

[ToBTOpEHHE,
000011IeHHE,
CHCTEMAaTH3aIHsI
66 3HAHHM.
Bnuncannasie n
OIMMCaHHBIC
OKPYXHOCTH

MHOT'OYT'OJIbHUKOB

Hrorosas
67 KOHTPOJIbHAS
pabota

bu6mmoreka [JOK
https://m.edsoo.ru/8a1489
20

IToBTOpeHue,
00001IeHHE,
cucreMarusanus

68

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10
I[MTPOT'PAMME

68



https://m.edsoo.ru/8a148650
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

1. Yuebnuk: ['eometpus. 7-9. K. : yaeb. qys o6meobpazosart. yupexnenunii (J1. C.
AracsH, B. ®@. byry3os, C. b. Kagomuies u ap) ; 13-e uza. — M. : [Ipocselienue,
2020 — 384 c.
2. HabGop 4YepTeXHBIX HMHCTPYMEHTOB: IIUPKYJb, JIMHEWKA, TPEYroiabHUK,
TPAHCIIOPTHUP.

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJA
1.Cuctema OLEHKM JOCTH)KEHUN IUIAHUPYEMBIX TMPEIMETHBIX PE3YyJIbTaTOB

OCBOEHHMsI y4eOHOro rnpeamera «MareMaTruka»: METOJUYECKUE PEKOMEHIAINHN. —
®OI'BHY «1CPO», 2023. — 48 c.

2. JlocTkeHre METalpeMETHBIX PE3yIbTaTOB B paMKax W3Y4YEHUS MPEIMETOB
MaTeMaTH4eckoro Oyioka (OCHOBHOE oOllee oOpa3oBaHUE): METOAUYECKUE
pekomenaanuu. — ®I'bHY «MCPOy», 2023. - 73 c.

3.Marematuka. Peamuzammst TtpeboBanuii ®dI'OC  ocHoBHOro  oOIIETO
oOpazoBanus: Mmeroandeckoe nocodoue anst yuutens. — GI'BHY «MCPO PAO»y,
2022. - 264 c.

4 Metonuueckue peKOMEHIanuu 1o  (GOPMHUPOBAHUIO  (DYHKITMOHATILHOMN
IPaMOTHOCTH OOydJaronuxcst 5—9 K1accoB C MCIOB30BAaHUEM OTKPBITOTO OaHKa
3aaHuil Ha UQpPoBOM MmIaTGopme MO MIECTH HAMpPABICHUAM (DYHKIIMOHATBHOU
IPaMOTHOCTH B YYEOHOM TMpoIlecCe W I TPOBEACHHS BHYTPHIIKOJIBLHOTO

MOHUTOpUHTAa (HopMUpOBaHUS (HYHKIIMOHATHLHON TPAMOTHOCTH OOYYarOIINXCS. —
OI'BHY «1CPO PAO», 2022. — 360 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
Ennnas xomnexnus mudpoBeIX 00pa3oBaTelbHBIX pecypcoB: ombmuorexa [[OK

https://m.eds00.ru/886719bc
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JIucr BHECeHHuS U3MeEHEeHM il

Tema

Kom-Bo yacos no IJIaHy

Tema

Koun-Bo yacoB nocie
KOPPEKTUPOBKU
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