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HOACHUTEJBHASA 3AIINCKA

I'eomeTpusl Kak OIMH U3 OCHOBHBIX Pa3JelOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECleYnTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, UX OTHOLICHMH M B3aUMHOE
pacmojoXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYH JUHUI0. LleHHOCTH u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHUs 3aKIIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TNPOBOJAUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJWTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoil nenbro n3ydeHuss reOMETpUH SBISETCS UCIIONIBb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pPEIICHUN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUYECKHUX 3a/ad, BCTPEUAIOIUXCS B pealbHOU
Ku3HU. OOydaroluiics TODKEH HAy4YMThCS OIPENENIUTh I'€OMETPHUYECKYI0 (QUrypy, ONUCaTh
CJIOBaMHU JAHHBIM 4YepTEX WIM PUCYHOK, HAWTU IUIOLIAJb 3€MEJIBHOIO Y4YacTKa, PAacCUUTaTh
HEOOXOAMMYIO [UTMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOMJI. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTENbHAS JIMHUS B U3yYCHUM I'€OMETPHUM.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOyYaloolUiicss y4yuTcs  CTPOUTh
MaTEMaTUYECKUE MOJCIN pEAJIbHBIX JKU3HEHHBIX CHUTyallui, NPOBOJUTH BBIYHUCICHUS U
OLICHUBATh aJIEKBATHOCTb [TOJIyYEHHOT'O pe3ysbTara.

KpaiiHe Ba)XHO TOJUEPKUBATH CBS3M T€OMETPUU C JPYIMMH YYEOHBIMH TPEIMETaMH,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX  (GUIyp UM MOHSATHI,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBsI3U Hanbosee
ApKO BUIHBI B TeMaX «Bektopsl», «Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema [Tudaropar.

VYuebublit Kypc «l'eomeTpus» BKIIOYAET CIENYIOIME OCHOBHBIC pPa3fieibl COAEPIKAHUS:
«['eomerpuueckue ¢Gurypsl u uX CBOHCTBay, «lM3MepeHHEe TIeOMETpPUYECKHX BEIHUUHY,
«J/lexkapToBbl  KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbl», «/IBMKEHHS  MIOCKOCTHY,
«IIpeoOpazoBanus MOJ00U».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 yaca B Heneno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
9 KJIACC

Cunyc, kocuHyc, TaHreHc yrjaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemienne tpeyronbHukoB. Teopema KOCHHYCOB U Teopema CHUHYCOB. Pemienue
MIPaKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodue cooOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 mpoU3BEAECHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEAECHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

BekTtop, nnmHa (MOAyNb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, IPOTHUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallUHd HaJ
BEKTOpaMu. Pa3iioxkeHue BEKTOpa Mo IBYM HEKOJUIMHEapHbIM BekTopaM. KoopaumHaTel BeKTOpa.
CkansipHO€ ITPOU3BEAECHNE BEKTOPOB, IPUMEHEHUE /I HaX0XKJIEHUS JJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPaBHEHUS IMpPsSMOM U OKPY)KHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U NPSAMBIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHUE.

[IpaBunbpHBIE MHOTOYTOIBHUKH. JlJInHA OKpYXHOCTH. ['pagycHast u paguanHas mMepa yria,
BBIYMCIICHHE JUIMH AYT OKpyXHOCTeH. [1imomane kpyra, ceKTopa, CErMeHTa.

JIBI>KEHUS TIOCKOCTH ¥ BHYTPEHHUE CUMMETPUH QUTYp (JIIEMEHTApHBIE TPE/ICTABICHUS).
[TapannensHbiii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpaMMmbl ydeOHOro Kypca «l'eomerpusi»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOsIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSILIEMY POCCHICKOM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCUUCKOMN
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUM B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oOImiecTBa (HampuMmep, BBEIOOPHI, ONPOCHI), TOTOBHOCTBHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM HPUMEHEHUEM JOCTH)KEHUN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HU JJIs1 YCHEIIHON MpOQecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M IOCTPOEHUEM WHIMBUIYaIbHOW TPAeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUH, YMEHUIO BUJIETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJOBEKa, MPHUPOAbBI U O0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCcKOl HayKM Kak c(epbl 4elOBEYECKOW NeATeNbHOCTH, 3TalloB €€ pa3BUTHUS U
3HAYMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

TOTOBHOCTBIO NIPUMEHATH MAaTEMaTH4YECKHE 3HAaHUS B MHTEpEcax CBOErO 3J0pOBbs,
BEJICHUS 3/J0POBOr0 00pasa U3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4elIoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIsl pelleHus 3ajad B obiactu
COXPAHHOCTH OKpY)Karollel cpeibl, IMJIaHUPOBAaHUS IMOCTYIKOB M OLEHKH HMX BO3MOYKHBIX
HOCJEACTBUM Il OKpY’Karolled cpesibl, 0OCO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JieM U MyTel UX pelieHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOTHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBI/ISIM B YCIIOBHUSAX HeOHpeI[eJIéHHOCTI/I, IMOBBIIICHUIO YPOBHSA cBOeH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0AUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (HOpMyITUpOBATh UICH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMl0, BOCIHPHUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble loruueckue AeiicTBUs:

® BBUIBISITh M XapaKTEpU30BATh CYIIECTBEHHBIC NMPU3HAKM MaTEMATHUYECKHX OOBEKTOB,
HOHATUHM, OTHOLICHUH MEXAY MOHATHIMHU, (OPMYJIHUPOBATH OMNPEAETICHUS IOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS JJIs1 0000ILEHUs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

e BOCIPUHMMATh, (popMynupoBaTb U HPeoOPa3OBbIBATH CYXKAEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBIIBJIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOpEUUs B (PaKTax,
JaHHBIX, HAOMIOACHMSX W YTBEPKACHUSX, HIpearaTb KPUTEPUU Ui BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAECIYKTHUBHBIX U HHIYKTHUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30uparh 10Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKIECHUHN (IIpSIMBbIE U OT MIPOTUBHOTO),
IPOBOJUTH CaMOCTOATEIbHO HECJOXKHBIE JI0Ka3aTeNbCTBA MaTEeMaTHYeCKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPbl U KOHTPIPUMEPHI, 0OOCHOBBLIBATH
CcOOCTBEHHBIE PacCyX/ICHHUS;

e BbpIOMpaTh CHOCOO pemeHus ydyeOHOH 3anauM (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOASIINNA C YU4ETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue A1eHCTBHA!

® CIOJB30BaThb  BONPOCHI  KaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IIO3HAHUS,
(dbopMynHupoBaTh BONPOCH], (PUKCHUPYIOIINE TPOTUBOPEYHE, MPOOIEMY, CAMOCTOSATEILHO
yCTaHaBIMBaTh WCKOMOE M JaHHOE, (OpMUPOBATH TUIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

® T[POBOJUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECIOXHBIA HKCIEPUMEHT,
HEOOJIbIIOE UCCIIEIOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;



camMoCTOsTeNIbHO  (hopMynupoBarh 00OOIIEHHMST W BBIBOJABI IO  pe3ylbTaTaMm
IPOBEAEHHOTO HAOJIONEHHS, WCCIIEIOBAHUS, OLECHHUBATHh JOCTOBEPHOCThH IOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHUE MPOIIECCA, a TAK)KE BBIABUIaTh HMPEANOI0KECHUS
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(OPMALINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a1a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIHIO
pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BBIOMpATh (OopMy IpeACcTaBiIeHUS WHPOPMAIMK U WLIIOCTPHUPOBATH PELIacMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM WIIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHHUMATh M (OPMYJIUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBHSMH U IEISAMU
oOmieHusi, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3pPEHHS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS O XOAY PELICHUs 33aud, KOMMEHTHUPOBAThH
HOJTYYCHHBIH Pe3yJIbTaT;

B X0J/1¢ 00CYX/IeHHs 337aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMOi TE€MBI, IIPOOIEMBI,
perraeMoi 3aa4un, BHICKa3bIBaTh MJICH, HALICIICHHBIC HA MMOUCK PEIICHHS, COMTOCTABIISATh
CBOM CYXJICHHSI C CYXJIEHHSIMHU JIPYTrHX YYaCTHUKOB JMAIIOra, OOHAPYKUBATh pa3linuue
U CXOJICTBO MO3WIMHA, B KOPPEKTHOH ¢opme (OpMyIHpOBaTh PaA3HOTIACUS, CBOH
BO3PAXKCHHUS;

NPECTaBIATh PE3YJAbTATHI PEIICHUS 3a7a4yM, SKCIEPUMEHTA, UCCIEIOBAHMS, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (OpMAT BBICTYIUICHUS C YYETOM 3a/ad TPE3CHTAlMUA |
0COOEHHOCTEH ayTUTOPUH;

MIOHUMATh M MCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U MHAWBUAYAILHOW pabOTHI U
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

NPUHUMATD 1I€JTh COBMECTHOHN NESTEIBHOCTH, IJIAHWPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacHpeAesTh BUAbl paboT, 10roBapuBaThCs, 00CYKIaTh MPOLECC U PE3yJIbTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B IPYMIOBBIX (opmax paboThl (00cykaeHNss, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHUE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHHPOBATH CBOH JICHCTBHS
C IpYT'MMH YJI€HAMH KOMaHbl, OIEHHBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIWI MPOIYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOECHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJISATH IIJIaH, AJITOPUTM pEIIeHHs 3aJaud (WIM €ero YacTh),
BbIOMpaTh CcHocoO pemeHuss ¢ Y4ETOM HMEIOLIUXCS PECYpcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



e BJAJETh CIIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJIA IMpoIlecca M pe3yabTara pelieHus
MaTeMaTUYeCKO 3a/1a4u;

® TpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH NPH PEUICHUH 33Ja4yd, BHOCHTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHUE pe3yJbTaTa JAEATEIbHOCTH MOCTABICHHOW LIEJNU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MJTH HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koumy oOyuenus B 9 kJacce oOydarommiics MOMYYHT CIEIYIONIUE MPEIMETHBIE
pe3yJbTaThI:

3HaTh TPUTOHOMETPHUYECKUE (YHKIMM OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOLIbIO
pa3IUYHbIE  AJIEMEHThl  NIPSIMOYTOJBHOTO  TPEYrOJbHHKA  («pEHIEHHE MPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOLIbI0 KaJIbKYJISATOpa) JIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

[Tonp3oBaTbess popMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKJIECTBOM
JUISL HAXOKJIEHHSI COOTHOILIEHUN MEXly TPUTOHOMETPUYECKUMH BETMUMHAMU.

Hcnonb30BaTh TEOPEMbl CUHYCOB U KOCHHYCOB JUISl HAXOX/IEHUS PA3IUYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pelIeHUE TPEYroJbHUKOBY), NPUMEHATh HUX IpPHU PELICHUH T'€OMETPHUYECKUX
3ajay.

Bnagers nonstusiMu npeodpazoBaHus 1000Us, COOTBETCTBEHHBIX 3JIEMEHTOB OI00HBIX
¢uryp. [Tonp3oBaTbest CBOMCTBaMU 10100 MPOU3BONIBHBIX (DUTYP, YMETh BBIYHCIIATH JJIHHBI U
HaXOJUTh YIJbl y MOoA00HBIX ¢uryp. IlpumMeHsTs cBoiicTBa MOAO0MS B MPAKTUYECKUX 3a]ladyax.
YMeTb NpUBOAUTE MPUMEPHI NOJOOHBIX (DUTYP B OKPY’KAIOIIEM MUpE.

[Tonb30BaTbcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O IMPOU3BEIECHUH OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaTbcss BEKTOpaMH, IMOHMMAaTh MX T'€OMETPUYECKUH M (U3NYECKUH CMBICT,
OPUMEHATh MX B PELICHHH TIeOMETpUYecKUX M (u3ndeckux 3ajad. [IpuMeHsATH CcKansgpHoe
MIPOU3BE/ICHNE BEKTOPOB JJIsi HAX0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbcss METOAOM KOOpPAMHAT Ha IJIOCKOCTH, MPHUMEHSTh €ro B pEIIeHUHU
FEOMETPUYECKHUX U MPAKTUYECKUX 3a/1ay.

Bnaners MOHATHSAMM NPaBUIBHOIO MHOTOYIOJbHHUKA, JJIUHBI OKPYKHOCTH, JUIMHBI JyTU
OKPYKHOCTM M paJMaHHOM Mepbl YIJla, YMETh BBIYMCIATH IUIOIAAh Kpyra M €ro 4acrem.
[TpyMeHSTh MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1avax.

Haxomaute ocu (MM LEHTpBI) CUMMETPUU (PUTYp, MPUMEHSATH JIBHUKEHUS IIOCKOCTH B
IPOCTEHIINX CITydasix.

[TpyMeHsTh moNyyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTH4YEeCKHEe MOJEIH s
3aJa4 peajbHON KU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHHUEM MOA00MS
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONB3YSACH, I71e HEOOX0IMMO, KAIBKYITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CUHYCOB. PelieHne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
[Ipeobpa3zoBanue nonodbus. Merpuueckue bubmmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TIIIOCKOCTH 9 1 bubmorexa LOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. J{THA
5 05 HOCTH U TIO yal; b Kpyra 8 8 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoreka IIOK
0 JlpmKeHIs IIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 7 5 but6mmorekxa [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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




IHOYPOYHOE INTAHUPOBAHHUE

9 KIIACC
Kosmn4yecTrBo yacos
DJIEKTPOHHbIE
Ne KonTtpo Hpakr Hara uugposBbie
Tema ypoka HYECKHU
n/n Bcero JIbHBIE U3y4YeHUusi oOpa3zoBaTe/ibHbIE
padoThI ¢ pecypchbl
padoThI
Ornpenenenue TPUroHOMETPUUECKUX Bubmmorexa [OK

1 dyriLmi yooR o 0° 10 180° 1 https://m.edsoo.ru/8al
424bc

2 @opMyIibl TPUBEACHUS 1
bubmoreka IIOK

3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/8al
4336¢

4 Teopema KOCHHYCOB 1
bubmoreka IIOK

5 Teopema KOCHHYCOB 1 https://m.edsoo.ru/8al
42d5e
bubmoreka IIOK

6 Teopema cuHycCOB 1 https://m.edsoo.ru/8al
42e8a

7 Teopema cuHycoB 1



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

Teopema cuHyCcOB

HaXO)K,ZICHI/IG JJIMH CTOPOH U BCIINYHUH

bu6mmoreka IJOK

"Pemenne TpeyrojJbHUKOB"

9 https://m.edsoo.ru/8al
yTJI0OB TPEYTOJIHHUKOB 430b0
bu6mmoreka IJOK
10 Pentenue TpeyroibHUKOB https://m.edsoo.ru/8al
42ac0
bu6mmoreka IJOK
11 Pentenue TpeyronbHUKOB https://m.edsoo.ru/8al
42ac0
bu6mmoreka IJOK
12 Pemenue TpeyroasHUKOB https://m.edsoo.ru/8al
42ac0
bu6mmoreka IJOK
13 Pemenue TpeyroasHUKOB https://m.edsoo.ru/8al
42ac0
[IpakTUueckoe mMpuMEHEHNE TEOPEM bubmmorexa [OK
14 https://m.edsoo.ru/8al
CUHYCOB M KOCHHYCOB 4203¢
15 [IpakTHueckoe NpuMEHEHUE TEOPEM
CUHYCOB M KOCHHYCOB
KontponbsHas paboTta o teme bubamorexa LIOK
16 https://m.edsoo.ru/8al

4392a



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
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a14392a

bubmoreka [JOK

17 [Tonstue o mpeoOpa3oBaHUM 1MOIO0US https://m.edsoo.ru/8al
43ab0
CoOOTBETCTBEHHBIE DJIEMEHTBI bubmoreta LIOK
18 HOROGHEIX dHryD https://m.edsoo.ru/8al
43de4
19 CoOOTBETCTBEHHBIE IIEMEHTHI
MOI00HBIX (UTYp
Teopema 0 pon3BeICHUN OTPE3KOB Bubmorexa LIOK
20 XOp/JI, TEOPEMA O MIPOU3BEICHUH https://m.edso0.ru/8al
OTPE3KOB CEKYIIHX, TevopeMa 0 4406e
KBaJ[paTe KacaTelIbHOM
Teopema 0 npon3BeICHUH OTPE3KOB Bubmorexa [IOK
21 XOp/I, TEOPEMA O MPOU3BEICHUH https://m.edsoo.ru/8al
OTPE3KOB CEKYIIHX, TeiopeMa 0 44124
KBaJ[paTe KacaTeIbHOM
Teopema 0 npon3BeICHUH OTPE3KOB Bubmorexa [JOK
99 );:pn, TeopeMa O MPOU3BEICHUN https://m.edsoo.ru/8al
PE3KOB CEKYILHUX, TeiopeMa 0 442da
KBaJIpaTe KacaTeabHOU
[IpumeHeHue TeopeM B pELICHUN bubamorexa LIOK
23 FOMETPIHECKIIX 384 https://m.edsoo.ru/8al
43106
24 [IpumeHeHue TeopeM B peIIeHUN bubmmoreka [JOK



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
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06

ICOMCTPHUUCCKUX 3a1a4

https://m.edsoo.ru/8al
443fc

[Iprmenenne Teopem B pELIEHUN

bubmoreka [JOK

25 FCOMETPHHECKILX 30724 https://m.edsoo.ru/8al
44578
KonTtpomnrhas paboTa o teme
"Hp;:r(l))6pa3OBaiI/I€ moa00us. buommorexa LIOK
26 MeTpieckie COOTHOLICHHS B https://m.edsoo.ru/8al
" 447a8
OKPY>KHOCTH
Onpenenenue BeKTOpoB. duznueckuii bubmorexa LIOK
2! Y TEOMETPUICCKUN CMBIC]T BEKTOPOB https://m.edsoo.ru/gal
44960
CrnoxeHre 1 BhIMUTAaHUE BEKTOPOB bubmorexa [IOK
28 YMHOEHHE BEKTODA Ha THCTO ’ https://m.edsoo.ru/8al
44a8c
Crno)xeHre 1 BHIMUTAaHUE BEKTOPOB bubmorexa LIOK
29 YMHOKEHHE BEKTODA Ha THCTO ’ https://m.edsoo.ru/8al
44d52
30 CrnoxeHre ¥ BHIMUTaHUE BEKTOPOB,
YMHOKCHHE BEKTOpA Ha YUCIIO
31 Paznoxenue Bexropa 1o 1sym
HEKOJUTMHEAPHBIM BEKTOpaM
bubmoreka IIOK
32 Koopaunater BekTopa

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



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
https://m.edsoo.ru/8a144fbe

44fbe

CkansipHO€ IpOU3BEIEHUE BEKTOPOB,

bu6mmoreka IJOK

33 €ro IMpUMEHEHHUE JIJIs1 HaX 03K ICHUS https://m.edsoo.ru/8al
JUTH U YTJIOB 4539c
CkansipHoe IPOU3BE/ICHUE BEKTOPOB, bubmuotexa [JOK
34 €ro IpUMEHEHUE JIJIST HaX0XKICHUS https://m.edsoo.ru/8al
JUTAH U YTJI0B 4550e
bubmoreka [IOK
35 Pemmenwe 3a1a4 ¢ MoOMOIILI0 BEKTOPOB https://m.edsoo.ru/8al
44c3a
bu6mmoreka IJOK
36 Perenue 3a1a4 ¢ MoOMOIIBI0 BEKTOPOB https://m.edsoo.ru/8al
458c4
37 [TpuMeHeHrne BEKTOPOB IS PEIICHUS
3a1a4 GU3NKU
KonTtponrhas paboTa no teme bubnmorexa LIOK
38 "Bextopst” https://m.edsoo.ru/8al
45b08
39 JlekapTOBbI KOOPMHATHI TOYEK Ha
IIJIOCKOCTH
bubmoreka IIOK
40 YpaBHEeHHE TPSIMOM https://m.edsoo.ru/8al
45c48
41 YpaBHeHUE psMon



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

bubmoreka [JOK

42 YpaBHEHHE OKPYKHOCTH https://m.edsoo.ru/8al
46352
Koopaunate! Touek nepecedeHus Bubmmorexa [OK
43 OKPYKHOCTH 1 TIPAMOI https://m.edsoo.ru/8al
46620
MeTo KOOpAMHAT PU PEILICHUU
44 reOMETPUYECKUX 3a]1ay,
MPAKTUYECKUX 3aj]a4
Meton KoopAMHAT IIPU PELICHUN
45 reOMETPUYECKUX 3a]1ad,
MPAKTUYECKUX 3a]a4
Metoa KOOpAMHAT IIPU PELLIEHUN
46 reOMETPUYECKUX 3a/ay,
MPAKTUYECKHX 3a]1a4
KoHntposnbHas padorta o teme bubmuotexa [JOK
47 " JlekapTOBBI KOOPJAMHATHI HA https://m.edsoo.ru/8al
IUIOCKOCTH" 46e0e
[TpaBUIIbHBIE MHOTOYTOJIEHUKH Bubmmorexa [OK
43 ’ https://m.edsoo.ru/8al
BBIUHCJICHUE UX 3JIEMEHTOB 46fda
bu6mmoreka IJOK
49 Yuco mt. JInuHa OKPY)KHOCTH https://m.edsoo.ru/8al

472c8



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
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a1472c8

50

Hucno . JliimHa OKpyKHOCTH

bubmoreka [JOK
https://m.edsoo.ru/8al
4714c

o1

52

JInuHa nyru OKpYyKHOCTHU

Pagnannas mepa yria

bu6mmoreka IJOK
https://m.edsoo.ru/8al
4714c

53

[Tnomane Kpyra, CeKTOopa, CEeTMEHTa

bu6mmoreka IJOK
https://m.edsoo.ru/8al
47426

54

[Tnomaae Kpyra, CeKTOpa, CErMeHTa

bu6mmoreka IJOK
https://m.edsoo.ru/8al
47750

55

56

57

58

[Tnomaae Kpyra, CeKTOpa, CErMeHTa

IlonsTue o ABMXXCHHNH ITJIIOCKOCTH

[TapasutenbHbIN ITIEPEHOC, TOBOPOT

[TapauienbHbIN IEPEHOC, TOBOPOT

bu6mmoreka IJOK
https://m.edsoo.ru/8al
47750

bubmoreka IIOK
https://m.edsoo.ru/8al
47c82

bubmoreka IIOK
https://m.edsoo.ru/8al
47116

bubmoreka [IOK
https://m.edsoo.ru/8al



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

47116

59

[TapannenbHbIN IEPEHOC, TOBOPOT

60

61

62

[TapannensHbI IEPEHOC, TOBOPOT

[IpuMeHeHne IBUKEHUN TTPU
pelIeHnH 3a1a4

KonTponbHas pabota o temam
"[IpaBUIBHBIE MHOTOYTOJIbHUKH.
OKpyXHOCTb. [[BHAKEHUS TITIOCKOCTH"

bu6mmoreka IJOK
https://m.edsoo.ru/8al
480e2

63

[ToBTOpeHue, o6o0MIIEHNE,
cUCTeMaTH3alus 3HaHui. M3mMepenue
TCOMETPHUYCCKUX BEIIMYHUH.
TpeyroJibHUKN

bubmoreka IIOK
https://m.edsoo.ru/8al
48524

64

[ToBTOpeHue, o600IIEHNE,
cucTeMaTu3alus 3HaHUM.
[TapannenbHble U NEPHECHAUKYIISIPHBIE
psIMbIe

bubmoreka IIOK
https://m.edsoo.ru/8al
48650

65

[ToBTOpEeHue, 0600IIEHNE,
cucTeMaTHu3allus 3HaHUM.
OKpy>XHOCTb U KpYT.
['eomeTpuyeckue mocTpoeHus. YTJbl
B OKPYKHOCTH

66

[ToBTOpEeHue, 0600IIEeHNE,
cucTeMaTu3anus 3HaHuU. Boucannnie



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

" OIMHUCAHHBIC OKPYKHOCTHU

MHOTOYTOJIbHUKOB
bubmoreka [JOK
67 HToroBast KOHTpOJIbHAS paboTa 1 https://m.edsoo.ru/8al
48920
68 [ToBTOpEHUE, o6o6meH1:Ie, 1
cucTeMaTH3allys 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOITPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* ['eometpus, 9 xnacc/ byryzos B.®., Kagomues C.b., [Ipaconos B.B.; non
penakuueii CamoBauuero B.A., AkiimonepHoe o0miectBo «/31aTenscTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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