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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo reomerpun Uil 9 Kiacca COCTaBlI€HA B COOTBETCTBHM C
TpeboBanusiMu DefepanbHOr0 rOCYAapCTBEHHOrO 00pa30BAaTENBbHOTO CTaHIAPTa HAYaIbHOTO
obmiero oopazoBanus (mpukas MunucrepcrBa nmpocsemieHus Poccuiickoit @eneparuu ot 31 mas
2021 roma Ne 287) na ocHoBe dencpanbHOil pabodyeil MpPorpaMMbl HAYaIbHOIO OOIIErO
o0pa3oBaHUs M0 MaTeMaTHKE, OCHOBHOW 00pa3oBaTENbHOM MpOTrpaMMbl HAdyalbHOTO OOIIETOo
obpazoBanust MbOVY «lllkomna-mureit Ne 2.

Pabouas mporpamma OpuMEHTHpPOBaHA Ha LEJIEBbIE MPHOPUTETHI AYXOBHO-HPAaBCTBEHHOTO
pa3BUTHS, BOCIUTAHMS M COLMATIN3ALUU yJaluxcs, chopMyIupoBaHHbIE B paboueil mporpamme
Bocriutanust MBOY «lllkona-nuieit No 2y.

['eomeTpus Kak OJMH U3 OCHOBHBIX Pa3AeNiOB IIKOJbHOM MaTeMaTHKH, UMEIOIINNA cBOEH
HEeNbl0 00€CleYnTh H3y4YeHHE CBOWCTB M pa3MepoB (UTYp, HX OTHOIIEHWH M B3aUMHOE
pacrnojio)KeHUe, OMMPAETCsl Ha JIOTMYECKYIO, [OKa3aTelbHYIO JMHUIO. LleHHOCTh Hu3ydeHus
TeOMETPUH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs 3aKII0YACTCS B TOM, YTO OOyUYaIONIHACS
YUUTCS TPOBOJUTH JOKa3aTelIbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh HMCTUHHBIC YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOAUTH
paccyXIeHHsI «OT MPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpATHEIE
YTBEPKACHUS.

Bropoii nenpio n3ydeHuss reOMETPHH SBIISETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pEIIeHNH KaK MaTeMaTU4YeCKUX, TaK M MPAKTHUECKUX 3a/1ay, BCTPEUaAIolUXCs B peaibHOU
xu3HU. OOyYaromuiicss TOMHKEH HAYYHTHCS OIPENENUTh TeOMETpPHUYECKylo (urypy, omucarb
CJIOBaMHU JAHHBI 4YepTEX WIM PUCYHOK, HAWTU IUIOLIAJb 3€MEJIBHOIO Y4YacTKa, PAacCUUTaTh
HEOOXO/MMYIO JUIMHY ONTOBOJOKOHHOTO Kalens WU Tpedyemble pasMepbl rapaxa ais
aBTOMOOWJISL. DTOMY COOTBETCTBYET BTOpas, BBIYMCIUTEIbHASI JUHUS B U3YUYEHUH I'€OMETPHUH.
[Ipu pemieHun 3agad  NPAKTUYECKOTO  XapakTepa OOy4aroUIMiicss y4MUTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pealbHbIX JKU3HEHHBIX CHUTyallMi, NpPOBOAUTH BBIYUCICHUS U
OLICHMBATh aJIEKBATHOCTH MTOJIyYEHHOT'O Pe3y/IbTaTa.

KpaiiHe BaxHO NOJUEPKUBATH CBSI3U T€OMETPUU C JAPYTUMH YUEOHBIMH IpEIMETaMH,
MOTHUBHPOBaTh  HCIOJB30BAaTh  ONpPENENIECHUS TIEeOMETPUYECKHMX (QUryp U  TOHATHUH,
JEMOHCTPUPOBATh IPUMEHEHUE TOJIYyYEHHBIX YMEHUH B (U3HUKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUIHBI B TeMax «Bektopbl», «TpuroHomeTpuyeckne COOTHOIEHU», «MeTo KOOpAuHaT»
u «Teopema IIudaropar.

VYuebnsiii kypc «I'eomeTpus» BKIIOUAET CICAYIONIME OCHOBHBIE Pa3Jeiibl COICPKaHUS:
«l'eomerpuueckre ¢GuUrypsl M UX CBOicTBay, «l3MepeHHe TeOMETPUUECKUX BEUYHHY,
«/lexapToBBl ~ KOOpAMHATBl Ha IIOCKOCTW», «BeKkTopbl», «JIBUXKEHUS  IIIOCKOCTHY,
«[IpeobpazoBanus mogo0us».

Ha usyuenue yueGHOro kypca «l'eomerpusi» orBoauTcs B 9 kiacce — 68 yacoB (2 vaca B
HEJIEIIO).



COIEPKXAHUE ITPEJIMETA

Cunyc, kocuHyc, TaHreHc yrioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX/1€CTBO. DOPMYJIbI IPUBEICHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. PermieHue
MIPaKTUYECKHX 3a/1a4 C UCIOJb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nonodus. [Tonodue cooOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeICHUN OTPE3KOB XOPJI, TEOPEMBI O TTPOU3BEJCHUN OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJipare KacaTeJIbHOM.

Bektop, mnuHa (MOAYNb) BEKTOpa, COHANpaBiICHHBIE BEKTOPHI, MPOTHUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMy HaJ
BekTOpaMu. Pa3iioxkeHue BEKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopaumHaTel BeKTOpa.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXOXKJACHUS IJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IJIOCKOCTH. YPaBHEHUS TMpPSMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U NPsAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKH. JJIMHA OKpYXKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIYHCIICHHE JIJTMH AYT OKpyx)HOcTel. [Imomane kpyra, ceKTopa, cermMeHTa.

JIBuKEeHMsI TITIOCKOCTH U BHYTPEHHHE CUMMETPHUH (PUTyp (37I€MEHTapHbIE MPEICTABICHHUS).
[TapannensHbiii nepenoc. [loBopoT.
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INVIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MpOrpaMMbl y4deOHOro kypca «l'eomerpusi»
XapaKTEepU3YIOTCS:

1) naTpuoTHYeCKOe BOCIIUTAHME:

NpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCHUUCKOMN
MaTeMaTHUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUHN B APYIHX HayKaX U MPHUKIaJIHBIX
chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHHUM, MPOIEAYP Tpa)kJIaHCKOTro oOiecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHMXKEHUN
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3THUYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Y4YaCTHE B PEIICHUH MPAKTUYECKUX 3aJa4 MaTEMaTHYECKOH
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOT0 00pa30oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM HHIWBUIYaIbHOW TPACKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY W A3CTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PEHICHU, PacCyKIEHUN, YMEHHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YelOBEKa, MPHUPOABI W OOIIeCTBa, MOHUMAaHHUEM
MaTeMaTUYeCKOW HAayKH Kak c(depbl 4YelOBEYECKOW MeATeNbHOCTH, ITaroB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoBaHMEe  KYJbTYPbl  30POBbSl W
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHHUS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckas aKTHMBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHEHTAIle Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUU JUIsl pelleHus 3ajgad B o0JacTu
COXpPAaHHOCTH OKPYKAIOIIEH Cpeapl, TUIAHHUPOBAHUS TOCTYIIKOB M OIIGHKH HMX BO3MOXHBIX
MOCJIC/ICTBHI JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa SKOJOTUYECKHUX
npo0OJieM U yTel X pelieHus;

8) amanTanus K M3MEHAKIUMCS YCJI0BUSIM COUMATbHOU M PUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JCHCTBUSIM B YCJIIOBHUSX HEOIPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 IPAKTUUYECKYIO EATEIbHOCTh, B TOM YMCIIE YMEHHUE YUYUTHCS y JPYTHX
Jroze, mpuodpeTaTb B COBMECTHOM JESTEIbHOCTH HOBBIC 3HAHMSI, HaBBIKM U KOMIIETEHIIMU U3
OIIBITA JPYTUX;

HE00X0IUMOCTBIO B (DOPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4Hcie (HOPMYyITUPOBATh UJICH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBJICHHUAX, B TOM UYHUCIIE paHEe HEM3BECTHBIX, OCO3HABATh
JNe(QUIUTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMl0, BOCIPUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh IPUHUMAEMBbIE PELICHUS U
neicTBus, OpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATbI
Ilo3naBaTe/IbHbIE YHUBepPCcAIbHbIEe yueOHbIe 1eiicTBUS
Ba3oBble 1ornyeckue neiicTBus:

® BBUIBJISATh M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEMaTHYECKHX OOBEKTOB,
NOHATHH, OTHOIICHHHA MEXAY MOHATHIMH, (OPMYIUPOBATH OMPEACICHHUS MOHSATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS JJIs1 0000ILEHUS U
CpaBHEHMsI, KpUTEPUH [TPOBOIMMOIO aHAIN3a;

e BOCIpPHHHMMATbH, (POPMYJIHPOBATh U IMPEOOPA3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

® BBUIIBIISATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNs B (PaKTax,
JAHHBIX, HAONIONEHUSIX M YTBEPXKACHUSAX, MNpPEIaratb KPUTEPHUH Ui BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JenaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEeHUH 110 aHAJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKAECHUH (MpsMbIE U OT MPOTUBHOTO),
MPOBOJAMTH CAMOCTOSTEIBHO HECIOXKHBIE JI0OKa3aTelbCTBA MaT€MaTUYEeCKUX (aKTOB,
BBICTPAaNBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPbl U KOHTPIPUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BBIOMpaTh cHoco0 pemieHUs ydyeOHOW 3ajauu (CpaBHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOASIINNA C YU4ETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPUEB).

ba3oBblie uccienoBaTebCKue 1eHCTBHA!

® UCMOJb30BATh  BOMPOCHI  KaK  HCCIEAOBATENLCKUM  MHCTPYMEHT  IO3HaHUS,
(bopMynHpoBaTh BONPOCH], (PUKCHUPYIOIIME TPOTUBOPEUYHE, MPOOIEMY, CAMOCTOSTEIBHO
yCTaHaBJIMBAaTh UCKOMOE M JIaHHOE, (JOPMHMPOBATH T'MIIOTE3Y, apIryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

® T[POBOJUTH IO CAMOCTOSTEIbHO COCTaBICHHOMY IUIAHY HECIOXHBIA HKCIEPUMEHT,
HEOOJIbIIOE UCCIIEOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTu4ecKoro
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOH;

e camocToATeNbHO  (opMynupoBaTh O000OIIEHHMS W BBIBOJBI IO  pe3ylbTaTaMm
MPOBEAEHHOTO HAOJIO/IEHUS, UCCIIEeI0BaHUs, OLEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3ybTaTOB, BEIBOJOB U 0000IICHHIA;

® [IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOLIECCA, a TAK)KE BBIIBUTaTh NPEANOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSX.

PatGora ¢ undopmaumeii:



BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX JUIS
pelIeHNs 3a1a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3IMYHBIX BUAOB U (POPM NPEICTABICHUS;

BBIOMpATh (opMy IpeACTaBIeHUS WHPOPMAIMK U WLIIOCTPHUPOBATH PElIacMble 3a/1auu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM WIIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHI/IKaTHBHbIe YHuBEpCaJdbHLIC yqeﬁnble JelCcTBUA:

BOCIIPUHUMATh U (POPMYyIUPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSIMHU U LIEISIMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXKaTb CBOK TOYKY 3pPEHHMS B YCTHBIX H
INUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHUs 3aJaud, KOMMEHTHPOBATh
IIOJIYYECHHBIH pE3yibTarT;

B X07e 00CYXKIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TE€MBbI, TIPOOIEMBI,
pemaemMoi 3a/1aun, BRICKA3bIBaTh MJIEH, HAICJICHHBIE Ha TIOUCK PEIICHUs, COTTOCTABIIATh
CBOM CYXKIIEHUS C CY)KICHHUSIMH JPYrHUX YYaCTHUKOB JHaJiora, OOHApy>KUBATh Pa3Indue
U CXOJCTBO MO3MLIMH, B KOPPEKTHOH ¢opme (opMyaHpoBaTh pa3HOINIACUS, CBOU
BO3PAaXKECHHUS;

NPEICTaBIATh PE3YJIbTATHI PEIICHUS 3aa4yH, SKCIEPUMEHTA, UCCIEIOBAaHMSA, MPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS € Y4ETOM 3a/ad MPE3EeHTAlUUd U
0COOEHHOCTEHN ayAUTOpUH;

MOHUMATh M MCIIOJIb30BATh MPEUMYILECTBA KOMAaHIHON U MHAWBUAYAILHOW paboTHI pU
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

NPUHUMATD 1I€JIb COBMECTHOM IESTEIBHOCTH, IJIAHUPOBATh OPTaHU3ALUI0 COBMECTHOU
paboThI, pactpenensiTh BUIBI paboT, JOrOBapUBATHCS, OOCYXKIATh MPOIECC U PE3YIbTAT
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIFOJIEH;

y4acTBOBAaTh B IPYMIOBBIX (opmax paboThl (00CyKaeHNss, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U JPYTHUE), BHIIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JIEHCTBHS
C JIpYT'MMH 4YJI€HaMU KOMAaH/Ibl, OLEHHBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOJIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTABJISATh IIJIaH, AJITOPUTM peElIeHHs 3aJaud (WIM €ro YacTh),
BBIOMpATh CHOCOO peleHus ¢ Y4ETOM HMEIOLIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTh M KOPPEKTHPOBAaTh BApUAHThl PELIEHUN C y4ETOM
HOBOM MH(pOpMaInu.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIA Mpollecca M pe3yabTara pelieHus
MaTeMaTUYECKOH 3aauu;

NPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IpU PELIEHUMU 3aJadd, BHOCHUTH
KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAHJEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yJbTaTa AESITEIbHOCTH MOCTABICHHOW LIETU U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJJOCTUKEHUSI 1IEJIU, HaXOJUTh OIINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.



INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenus B 9 kJacce oOydarommiics MOMYYHT CIEIYIOLUIUE IMPEIMETHBIE
pE3ybTATHI:

3HaTh TPUTOHOMETPHUYECKUE (YHKIMM OCTPHIX YIVIOB, HAXOAUTh C HMX IOMOLIbIO
pasinyHble  BJEMEHThl  MPSIMOYrOJbHOIO  TPEYrojbHHKA  («pPELIEHHe HPSIMOYIOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOLIBIO KaJIbKYJISATOpPA) IJIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYEHUMN.

[Tonp3oBaTbess popMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXJIECTBOM
JUIsL HAXOKICHHSI COOTHOILIEHUN MEXy TPUTOHOMETPUYECKUMH BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JUISl HAXOX/IEHUS Pa3IUYHbIX 3JIEMEHTOB
TPEYrojbHUKA («PELIEHUE TPEYroJbHUKOB»), NIPUMEHSITh HUX IPU PELICHUH T'€OMETPUUYECKUX
3a1ad.

Brnaners nonatusimMu npeoOpa3oBaHus 10100Us, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. [Tonp3oBaTbest CBOMCTBaMU 10100 MPOU3BONIBHBIX (DUTYP, YMETh BBIYHCIIATH JJIHHBI U
HAXOJUTh YIJIbl y MOA0OHBIX Guryp. IIpuMeHsTh cBOWCTBA MOAOOHS B MPAKTHYECKUX 3a/1adaXx.
YMeTh NpUBOAUTH PUMEPHI OJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

ITosp30BaTbCsA TeOpeMaMu O NMPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUHU OTPE3KOB
CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHMMATh HUX T€OMETPUYECKUNH U (PU3NYECKUIl CMBICI,
OPUMEHATh MX B PELICHUU TIeOMETpUYecKHX U (u3ndeckux 3agad. [IpuMeHsATH ckamspHOe
IIPOU3BEICHUE BEKTOPOB AJIs1 HAX0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbCcs METOJOM KOOpPAMHAT HA IUJIOCKOCTH, IPUMEHSTb €ro B pElICHUU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATHSMM NPaBUIBHOIO MHOTOYIOJbHHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JyTU
OKPYKHOCTM M DPaJMaHHOW MEpbl YIJAa, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4YacTem.
[TpyMEHATH MOIy4E€HHbIE YMEHHS B IPAKTUUYECKUX 3a/1adax.

Haxomute ocu (wim HEHTpHI) CUMMETPUH (UTYp, TPUMEHSATH ABM)KEHUS IUIOCKOCTH B
MIPOCTEUIINX CITyqasiX.

[TpuMeHATh NOyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3aJa4 peaJbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYUCIEHUS ¢ TPUMEHEHHEM 11010015
Y TPUTOHOMETPUYECKUX (PYHKIUH (TOIb3YACh, I'7I€ HEO0X0IUMO, KaJIbKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

Koa-Bo
4acoB

Ha3zBanmne TeMbI

Kou-Bo
KOHTP.
padort

OcHOBHOE co/iep:KaHue

OcHOBHBIE BUIbI 1€ATEJIBHOCTH 00y4al0IIAXCS

Tpuronomerpus. 16

TeopeMbIKOCHHYCOB M
CHHYCOB.
Pemrenue TpeyroJibHMKOB

OrnpesiesieHre TPUTOHOMETPHYSCKHIX
dbynkuit yrmos ot 010 18000.

dopMyITbl TPUBEICHHUS.

TeopeMa KOCHHYCOB,T€OpeMa CHHYCOB.
Pemienue TtpeyrosnbHukoB. [lpakTrueckoe
MPUMCHECHHE JJOKa3aHHBIX TEOPEM

®opmyIMpPOBAThH ONpeAeICHUS
TPUTOHOMETPUICCKUX (DYHKIIUN TYIBIX U
MPSIMBIX YIJIOB.

BeiBoguTH TEOPEMY KOCUHYCOB U

TEOpeMy CUHYCOB(C pajiiycoM

OMHCAHHOIN OKPY>KHOCTH).

BeiBoaurth (popMyJ1bl I BBIYMCICHUS
IUIOLIA/eH € MCIOJIL30BAHNEM TeopeM
TpuroHomerpuu (popmyna miomaau
TPEYroJIbHUKA Yepe3 JIB€ CTOPOHBI M YTOJl MEXKTY
HUMHU, popMyJa IIOMAAN YETHIPEXYTONbHHUKA
Yyepe3 ero AUaroHaau u yroyl Mexay HUMH).
Pemiath TpeyronbHUKH.

PemaTth npaktuueckue 3a1auu, CBOISIINECS

K HaXO0KJICHUIO pa3IUYHBIX 3JIECMEHTOB
TPEYrOJIbHUKA

IHOP/90P https://m.edsoo.ru/7f4lal2c

IIpeoOpa3oBanue 10

nonodous.Merpudeckue
COOTHOIIICHUA B
OKPY’KHOCTH

[TonsiTre o mpeoObpa30BaHUUIIOIOOUS.
CoOTBETCTBEHHBIE AJIEMEHTHI IOJJOOHBIX
duryp.

Teopema o mpon3BeAEHUNOTPE3KOB XOP/,
TeopeMa O MPOU3BEIECHUN OTPE3KOB
CEeKYIIMX,TeopeMa 0 KBaJpaTeKacaTeIbHOM.

OcBauBaTh NOHATHE [TPEOOPa30BAHUS
nojno6us. UcciienoBaThb OTHOIIEHUE
JUHEHHBIX AIEMEHTOB (PUTYpIIPH
npeoOpazoBanuu nogoous. Haxonurb
MIPUMEpPHI 01001 B OKpY KaroIen



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

[IpumeHneHueB penieHun
['eomerpuyeckux 3aaau

JICUCTBUTEIIBHOCTH. BBIBOAUTH METPUUECKHUE
COOTHOIIEHUS MEXAY OTPE3KAMUXOP/I,
CEKYIIMX U KacaTeJIbHbIX C UCIOJb30BAHUEM
BIIMCAHHBIX YTJIOB M MOJJOOHBIX
TpeyrojibHUKOB. PemaTb reoMeTpuueckue
3a71a4M U 3aJ]a4M U3 PEATbHOMKU3HU C
HCITOJIb30BaHUEM ITOJJOOHBIX TPEYTOJIBHUKOB

ITOP/90P https://m.edsoo.ru/7f41al2c

BexkTopsl

12

OnpeneneHre BEKTOPOB, CIOKEHUEU
BBIYMTAaHUE BEKTOPOB, YMHOXKEHUE
BEKTOpaHa yuciio. Ou3ndeckui u
F€OMETPUYECKUI CMBICT BEKTOPOB.
Paznoxenue Bekropano 1sym
HEKOJUIMHEAPHBIM BEKTOPAM.
KoopnaunareiBekropa. CkansapHoe
MIPOU3BEJICHUEBEKTOPOB, €T0
MIPUMEHEHUE JJIs1 HAXOXKICHUSTUH 1
yrioB. Pemenune 3anau

C TTOMOIIIBIO BEKTOPOB. [ [puMeHeHne BeKTOpoB
JUTSI pelIeHus 3a/1a4 PU3UKU

Hcnonb30BaTh BEKTOPHI KaK
HaIpaBJICHHBIC OTPE3KH,HCC/IE0BATD
TCOMETPUUYECKUM (TTepEMEIICHUE) U
¢u3nyeckuil (cuiia) CMbICIIbI BEKTOPOB.
3HaTH onpe/eIeHUsI CYMMbI U Pa3HOCTH
BEKTOPOB, YMHOKEHHSI BEKTOpa Ha YHCIIO,
Hce/1e10BaTh FeOMETPUUECKUN U
(bu3MYECKU CMBICIBI 3TUX OMepaIuii.
Pemath reoMeTpruecKue 3a/1auu C
HCTIOJIH30BAaHUEM BEKTOPOB.
PackaaabIBaTh BEKTOP 10 IBYM
HEKOJUTMHEAPHBIMBEKTOPAM.
Hcnoab30BaTh CKAIIPHOE IPOU3BEACHUE
BEKTOPOB, BHIBOJMTH €T0 OCHOBHBIC
CBOMCTBA.

BbIyucasTh CyMMY, Pa3HOCTh U CKIIPHOE
IIPOM3BEICHUEBEKTOPOB B KOOPIMHATAX.
I[IpuMeHATH CKAIIPHOE MPOU3BEICHUE IS
HAXO0XJICHUSJIH U YTJIOB

IOP/90P https://m.edsoo.ru/7f41al2c

JlexapToBBI KOOPAUHATHI
HA IJIOCKOCTH

9

HeKapTOBI)I KOOPJAWHATBEI TOYCKHA

OcBauBarTh NOHATHE



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

VYpaBHenue npsMoi. Y paBHEHUE
OKPYKHOCTH.

Koopaunatel ToueknepeceueHus
OKPYKHOCTH U MPSMOW.

Meron KOOpAMHAT IPU PELICHUN
r€OMETPUYECKUX 3a/1a4, IPAKTUYECKUX
3aj1a4

IIPSIMOYTOJIBHOM CUCTEMBI

KOOpJMHAT, JE€KapTOBBIX

KOOpJMHAT TOYKH.

BeIBOAUTH ypaBHEHHE IIPAMOM U OKPY’KHOCTH.
BeiaensThIIONHBIN KBaAPAT I HAX0XKICHUS
LIEHTPAa U paguyca OKPYKHOCTH 110 €€
YPaBHEHHUIO.

Pemarhb 3a1a4M Ha HAXOXKACHHUE TOUYEK
IIEpPECEYCHMS NPSMBIX U OKPY>KHOCTEH ¢
IIOMOUIBI0 MeTOJAa KoopanHaT. Mcnob3oBaTh
CBOMCTBA YIJIOBOT0 KO3 GUIMEHTa NPSIMONTIpU
pelIeHnN 3a1a4, 1JIs ONpeAcIeHUs
pacroI0KeHUs IPIMOM.

IIpuMeHATH KOOPAMHATHI IIPU PELLICHUN
reOMETPUUYECKUX UITPAKTUYECKUX 3aJad, AJIs
MIOCTPOCHUS MaTEMaTUUYECKUX MOJIETEeH peallbHbIX
3a7a4 («METo/1 KOOPAUHATY).

IHonb30BaTHLCS TSI TOCTPOCHHUS U

U CCIIETOBAaHUMIIMPPOBBIMU

pecypcamMu. 3HAKOMHMTBCH €

HcTOpHeil pa3BUTHS TEOMETPUU

IOP/90P https://m.edsoo.ru/7f41al2c

IIpaBuabHbIE
MHOIO0YT0JIbHUKH.
Jnuna

OKPYKHOCTH "
IVI0IIAAb KPyra.
Borunciienue miomauei

8

IIpaBunBHBIE MHOTOYTOJIBHUKHU.
Yucno I1. JInuHa OKpY>KHOCTH, 1yTH
OKPY’KHOCTH.

Panuannas mepayria.

[Inomane kpyra, CEKTOpa, CErMEHTa

®opMmMyIMpPOBATh ONPEACICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTDb UX DJICMEHTHI.
IHon1b30BaTBLCHA MOHATUEM JJIMHBI OKPY/KHOCTH,
BBC}IéHHBIMC IMOMOIIBIO ITPABUJIIBHBIX
MHOT'OYT'OJIBHUKOB, ONIPEeACJIATb YH1CIIO H,
JUIMHY AyTH A paJUaHHYyIO0 MEPY yria.
IIpoBoauTh mepexon ot



https://m.edsoo.ru/7f41a12c
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paguaHHON MephI yIJIaKk

rpajlyCHOI U Ha00OPOT.

OnpeaensiTh MI0LIA1b KPyTa.

BoiBoguth hopmyibl (B TpayCHOU 1
pasvaHHOMN Mepe) ISl JUTUH YT, IIOIAeH
CEKTOPOB U CETMEHTOB.

BoruucasTs mwiomanu Guryp,
BKJIIOUYAIOILIUX JIEMEHTBIOKPYKHOCTH
(xpyra).Haxoautsp mioiany B 3agadax
peanbHON KU3HU

HHOP/20P https://m.edsoo.ru/7f4lal2c

JIBMKeHHS TI0CKOCTH 6

ITonsiTvie O ABM>KEHUHUIITIOCKOCTH.
[TapanienpHbIi IEPEHOC, IOBOPOT
IIpuMeHeHune Npu peleHnn 3a1a4y

Pa3ouparthb npumepsi,

WJUTFOCTPUPYIOINE TOHATUSA

JIBUKECHUS.

®opMyIMpPOBATh OIIPEAEICHUS NAPAILIEIBHOTO
IIEPEHOCA,I0BOPOTA U OCEBON CUMMETPHH.
BbIBOAUTDL UX CBOICTBA, HAXOAUTD
HEIOJABUKHBIE TOUKHU.

HaxoauTs LEHTPBI U OCU CUMMETPUN
npocreiimux guryp. IlpumeHaTs
MapaJUIEIbHBIN MEPEHOC U CUMMETPUIO ITPU
peLIeHNH TeOMETPUUECKHX 3a/1a4 (pa3duparb
MIPUMEPBHI).

Hcnoab3oBath I NOCTPOEHUS U UCCIIETIOBAHUN
1M pOBBIE PECYPCHI

LOP/30P https://m.edsoo.ru/7f41al2c

IloBTOpPEHUE, 06001IEHHE, 7
cucTeMaTH3anus 3HaHUi

[ToBTOpEHNE OCHOBHBIX TIOHSATHI 1
METOJIOB KypcOB 7—9KI1accos,
00001IIeHrEN CUCTEMATU3AIMS 3HAHUHN.

OnepupoBaTh NOHATHUAMU: QUTypa, TOUKA,
npsiMasi, yroJI,MHOTOyTOJIbHUK,
paBHOOEAPEHHBIN U PAaBHOCTOPOHHUN



https://m.edsoo.ru/7f41a12c
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[Tpocreiimme reomeTprueckue GUrypsl u
UX CBOMCTBA. MI3MepeHnereoMeTpu4ecKux
BEJIMYMH.

Tpeyronsnauku. [lapasensHbie U
MIEPICHAUKYJIIPHBICTIPSMBIE.
OxpyxHocTb U kpyr.I'eomerpuueckue
IIOCTPOEHHUs. Y TJIbI

B OKPYKHOCTU. Brincanueie u
OIIMCAHHBIE OKPYKHOCTH
MHOTOyroJIbHUKOB.IIpsimas u
OKPY’KHOCTBb.

UYeTpipéxyronpHuku.Brinucanusie u
ONMCAHHBIE YEThIPEXYTOIbHUKH. Teopema
[Tudaropa nHauasa TPUTOHOMETPHH.
Pemmenne o01mux TpeyroibHUKOB.
[IpaBunIBHBIE MHOTOYTOJIEHUKH.
[TpeoOpazoBanHms TUIOCKOCTH.
Hewxenus. [Tonooue.Cummerpus.
IImomans. BeruucieHue miomaaci.
[Tnomaaunono0HbIX (uUryp.
JlexapToBbI KOOPAMHATHI Ha
IIJIOCKOCTH.

BekTopb! Ha MIIOCKOCTH

TPEYTrOJIbHUKH, IPSIMOYTOJIbHBINA TPEYTOJbHUK,
MearaHa, OMCCeKTpUCa M BBICOTA TPEYTOIbHUKA,
napajuiesiorpaMm, poM0, NpSMOYTOJIbHUK,
KBaJpart, Tpamnenus; OKpyKHOCTb, KacaTeJIbHas;
PaBEHCTBO U MMoA00ue PUryp, TPEyrojbHUKOB;
MapaJyIEIbHOCTh U MEPIIEHIUKYISIPHOCTD
MPSAMBIX, YTOJI MEXKIY OPSIMbIMH, CHMMETPUS
OTHOCHUTEJIbBHOTOYKH U NPSIMOU; JITINHA,
paccTostHue, BEJIMYMHA yIJia, IUI0IIAb,
epUMETD.

HUcnoab3oBars GopmyJibl: IEpUMeETpa U
IJIOIA I MHOTOYTOJIbHUKOB, JJIMHbI
OKPYKHOCTH H TUIOIIA/IN KpyTa,00bEéMa
MPSAMOYTOJIBHOTO NTapajlIeNIeUIea.
OnepupoBaTh NOHATHAMMU:

MPSAMOYTOJIbHAsI CHCTEMA KOOPJMHAT,

BEKTOD; MCIOJIb30BATH 3TH NMOHATHS JIJIA
MPECTaBICHUS JAHHBIX U PEIICHUS 3a/1a4,

B TOM YHUCJIEU3 IPYTUX yUEOHBIX

MIPEIMETOB.

Pemars 3a1a4u Ha TOBTOPEHME OCHOBHBIX
MOHATUH, UUTFOCTPALIUIO CBA3EH MEKIY
pa3IMYHBIMH YacTAMH Kypca.BeiOupats meton
JUIS pELIEHUs 3a1a4u.

Pemars 3a1a4m 13 NOBCEJHEBHOM )KU3HU

LLOP/20P https://m.edsoo.ru/

7f41al2c

OBIIEE KOJIMYECTBO
YACOB IO
INPOI'PAMME

68
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