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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OOUH M3 OCHOBHBIX pa3/eiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIHUNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4eHHE CBOMCTB M pa3MepoB (UTYyp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KEHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTeNlbHYH JUHHUIO. LleHHOCTh u3yueHus
r€OMETPHUM Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHus 3aK/II0YaeTCs B TOM, YTO 00ydarouuiics
YUUTCS TPOBOAMTH JOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WMCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIHUPOBATH OOpATHBIE
YTBEPIKJICHHSL.

Bropoii 11enp0 n3y4yeHus reOMETpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pELIeHNH KaK MaTeMaTHYeCKUX, TaK U MPAKTUYECKUX 3aJjay, BCTPEUYAIOIINXCS B pealbHOMN JKU3HHU.
OOyyaromuiics JT0JKEH HAy4dUThCsl ONpPEAETUTh M€OMETPUYECKYIO (pUrypy, omucaTh CIOBaMU
JAHHBIN YepTEX UM PUCYHOK, HAWTH IIONIA/lb 3€MEJIBHOTO y4acTKa, pacCUUTaTh HEOOX0IUMYIO
JUIMHY OINTOBOJIOKOHHOTO KabOelns winu TpeOyeMble pa3Mephbl Tapaxka Jyuisi aBTOMOOWIA. DTOMY
COOTBETCTBYET BTOpasi, BHIUMCIUTENbHAS JUHUS B M3ydeHUH reomerpuu. [lpu pemenun 3agau
MIPaKTUYECKOr0 XapakTepa 00yJaroluiics YIUTCsS CTPOUTh MaTeMAaTUYECKUE MOJIENIN peaslbHBIX
KU3HEHHBIX CHUTyallld, TPOBOIHWTH BHIUUCIICHUS W OICHWBATH AaJICKBATHOCTH IIOJYYEHHOTO
pe3ynbrarta.

KpaifHe Ba)XHO TMOTYEPKUBATH CBSI3U TEOMETPUH C JAPYTMMH YYEOHBIMH TpeAMETaMH,
MOTHBUPOBAaTh  HCIOJIb30BAaTh  OMpPENEICHHUS TEeOMETPUYECKUX (QUryp U  TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SPKO BUJIHBI B TeMaX «Bektopb», « TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema [Tudaropar.

VYueonniii kypc «['eomeTpus» BKIIOYACT CIICAYIONIME OCHOBHBIE Pa3feNibl COJEPIKAHMS:
«['eomerpuueckue ¢Gurypsl M UX CBOicTBay, «l3MepeHHe TIeOMeTpUUECKUX BEITUUYHUHY,
«/lexapToBBl ~ KOOpAMHATHl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo 100Ms».

Ha usydenne yueOHoro Kypca «l'eomerpus» oTBoauTcs B 9 kiacce — 68 vyacoB (2 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
9 KVIACC

Cunyc, xocunyc, TanreHc yriaos ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKECTBO.
@OopMyIIbI IPUBEICHUS.

Pemrenne tpeyronpHukoB. Teopema KOCHHYCOB M Teopema CHUHYCOB. PemnieHue
MIPaKTUYECKUX 33a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6wus. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUH OTPE3KOB CEKYIIUX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bektop, anuHa (MOAYNb) BEKTOpAa, COHANPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpaly HaJ
BeKTOpamu. Pa3nojkeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaM. KoopanHaTel BekTopa.
CkansipHO€ MMPOU3BEIEHNE BEKTOPOB, MPUMEHEHUE JIIsl HAXO0KICHUS JIJIUH U YTIJIOB.

JlexapTOBbl KOOpJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPY)KHOCTH B
KOOpJMHATaX, epecedyeHne OKpYKHOCTEH U MpsAMbIX. MeTo1 KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[nmnHa okpyxHOCTH. ['paxycHas n paguaHHas mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTeH. [Imomans kpyra, ceKkTopa, CerMeHTa.

JIBUKEeHUs MJIOCKOCTU U BHYTPEHHUE CUMMETpUU (QUTYp (1€MEHTapHbIE MTPE/ICTaBICHHUS).
[TapannensHbiid neperoc. [IoBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMBl ydeOHOro Kypca «l'eomeTpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCHUHCKOM
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXIAAHCKOTO 00IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HAa aKTHBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCel
XKU3HU JJIS1 YCHEIHON Mpo¢decCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBHUAYaAJIbHON TpaekTopuu oOpa3oBaHUs H
KU3HEHHBIX TJIAHOB C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTYeCcKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K HMOLIMOHAILHOMY U 3CTETUYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 NMO3HAHUSA:

OpHEHTAIle B JESITeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl uelnoBeuecKOd MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUMMOCTHU JJIs Pa3BUTHUS LIUBUIIM3ALIUH, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOM
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) pusuveckoe BocnuTanue, GOpMUPOBaHNE KYJIbTYPbI 310POBbSi H SMOLMOHAJIBHOI0
Os1aromosy4usi:

TOTOBHOCTBIO IPUMEHATh MaTEMATUUECKHE 3HAHUSI B HHTEPECAX CBOETO 3/10POBbS, BEICHUS
310pOBOTO 00Opa3a KU3HU (3J0pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas (usnueckas aKTUBHOCTbH), C(DOPMHPOBAHHOCTHIO HaBbIKA peIEKCHH, IPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rMYeCcKoe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUH JUIs pelieHus 3amad B 001acTu
COXPaHHOCTH OKPYXKAIOIIeH cpenbl, IJIAHUPOBAHUS TOCTYIKOB W OLIEHKHM HMX BO3MOXKHBIX



MOCJIEJICTBUI ISl OKPYXKAIOIICH Cpebl, OCO3HAHMEM TJI00AIBHOIO XapakTepa JKOJOTHYECKUX
po0JIeM U MyTeH uX perieHus;

8) ajanTanus Kk N3MEHAOIIUMCS YCJIOBUAM COIUATBLHOM H PUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICWCTBUSAM B YCIOBHSX HEOMPEICAEHHOCTH, MOBBIIIICHUIO YPOBHS CBOCH
KOMIICTCHTHOCTH 4Yepe3 MPAKTUYCCKYIO JEATCIIbHOCTD, B TOM YHCIIC YMEHHE YUUTHCS Y JPYTHX
Jrofiei, mpuoOpeTaTh B COBMECTHOM JCSTEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIIETCHIIUU 3
OTIBITA JAPYTHX;

HE00X0AUMOCTHIO B (DOPMUPOBAHUK HOBBIX 3HAHHM, B TOM 4Yuciie (GOPMYIHPOBATH UJICH,
MOHSATHS, TUIMOTE3bl 00 00BEKTaX M SBJICHHIX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATH
neUIUTEl COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BHUTHE,

CIIOCOOHOCTHIO 0CO3HABATH CTPECCOBYIO CUTYAIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI3OB, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATH MPHUHUMACMbIC PEIICHUS W JICHCTBHA,
(bopMyITHPOBATh U OIIEHUBATH PUCKHU U MMOCIEACTBHS, (OPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBbIe Joruuyeckue AecTBHA:

® BBIABISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHUYECKHX OOBEKTOB,
TOHSATHM, OTHOIICHWH MEXIY TOHATUAMH, (OPMYIUpPOBATH OMpPEACICHUS TOHSATHMH,
YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIacCU(PHUKAIIMNA, OCHOBAHUS JIJIs1 0000IICHUS 1
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIH3a;

® BOCHPHHUMATh, (GOPMYJIHPOBATH U MPEOOPA30BBIBATH CYKJICHUS: YTBEPAUTEIbHBIC H
OTpHIIaTENbHBIC, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

® BBIIBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOPEUUs B (paKTax,
JMAHHBIX, HAOTIOJNECHUSAX W YTBEPXKACHHSIX, Npeiaratb KPUTEPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;

e JieNaTh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JACIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIJIFOUCHHUH, YMO3aKIIFOUCHHUI 110 aHAJIOTHH;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIECHUH (IIPSIMbIE U OT IPOTUBHOTO),
MIPOBOJIUTh CaMOCTOSATEIILHO HECJOXKHBIC JIOKAa3aTeIhCTBA MAaTEeMAaTHYECKUX (HaKTOB,
BBICTPAaMBaTh apTyMEHTALIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcHOcOO pemieHus y4yeOHOW 3amaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOUpaTh HanboJee MOIXOASIIUNA C YYETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KPUTEPHEB).

ba3oBble ncciaenoBareibCKue 1eiCTBHS.

® JCIOJIb30BaTh  BOMPOCHl  KaK  HCCJIEAOBATENbCKUH  MHCTPYMEHT  ITO3HaHMS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIEeMy, CaMOCTOATEIHHO
yCTaHAaBIUBaTh MCKOMOE M JaHHOE, (OpPMUPOBATH TUIIOTE3y, apryMEHTHPOBATH CBOIO
MMO3UIUI0, MHCHUE;



MPOBOJIUTH IO CAMOCTOSTEILHO COCTABJICHHOMY IUTAHY HECJIOKHBIA SKCIICPUMEHT,
HEOOJIBIIIOE UCCIIE0BAHNE TI0 YCTAHOBIICHHUIO 0COOCHHOCTEH MaTEMaTHIECKOTO OOBEKTA,
3aBUCHMOCTEH 00BEKTOB MEX Iy COOOI;

CaMOCTOSTENIbHO (hOPMYITUPOBATH 0OOOIIICHHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, HCCIIECOBAHUsA, OICHUBATh JIOCTOBEPHOCTh IOJIYYCHHBIX pE3YJIbTATOB,
BBIBOJIOB U 000O0IICHHIA;

MIPOrHO3UPOBATH BO3MOYKHOE PA3BUTHUE MTPOIIECCA, & TAKIKE BBIABUTATH MPEIIOJIOXKCHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITh HEIOCTATOYHOCTh M U30BITOYHOCTh MH(OPMALINH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3UPOBAThb W HHTEPIPETUPOBATh HH(POPMALUIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (OpMY NpeacTaBieHUsl HHDOpPMAIMKU U WIUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AuarpaMMaMu, HHOM rpadukoi U MX KOMOUHALUSAMU;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUYUTEIEM WU
chOpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKJIECHUS B COOTBETCTBUH C YCIOBHSMHU H IIEIISIMH
oOIIeHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MMUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUsS MO XOJIy PEUICHHS 3a/1a4d, KOMMECHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X0Ji¢ OOCYXKJIEHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MOW TE€MBI, TTPOOIEMBI,
pemaeMoi 3a/1aud, BHICKA3bIBaTh MJICH, HAIICJICHHBIC HAa TIOUCK PEIICHUS, COMOCTABIIATh
CBOM CY)XJICHHSI C CY)KJICHUSMU JIPYTHX YYACTHUKOB JHMAJora, 0OHapy)KHBATh Pa3Inune U
CXOJICTBO TIO3MIIMH, B KOPPEKTHOH (opme GopMynupoBaTh pas3HOTIACUS, CBOH
BO3PAKCHHS,

MPEJCTaBIATh PE3yJIbTAaThl PEIICHUS 3a7a4yM, SKCIECPUMEHTA, UCCIECIOBAHMS, MPOEKTa,
CaMOCTOSITEJIEHO BBIOMpATh (hopMaT BBICTYIUICHUS C YYETOM 3a/a4 TMPE3CHTAUU U
0COOCHHOCTEH ayTUTOPHH;

MOHUMATh ¥ MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHUBHIYyAIbHON PabOThI MPH
peleHNH y4eOHBIX MAaTEMATHUECKUX 3a/1a4;

MPUHUMATh 1IeJIb COBMECTHOU NIESATEIHLHOCTH, TUIAHUPOBATh OPraHHU3AIUI0 COBMECTHOM
paboThI, pacnpeesaTh BUIbl pabOT, TOrOBapUBaThCS, 0OCYKIATh MPOIECC U PE3yJbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBAThH B I'PYIIOBBIX popMax paboThl (00CykaeHUs, 0OOMEH MHEHUSIMH, MO3TOBbIE
LITYPMBI U IpYTHE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOM JAEHCTBHS
C IPYTUMH WIeHaMH KOMaH/[Ibl, OLICHUBATh KAY€CTBO CBOETO BKJIa/1a B OOIIMIA MPOIYKT 1O
KpUTEpHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS

Camoopranmn3anus:



® CaMOCTOATEIbHO COCTaBIATh IUIAH, aNTOPUTM pEUICHUs 3aAaud (WM €ro 4acTh),
BBIOMpaTh Ccroco0® pemeHust C Y4ETOM MMEIOMIMXCS PECcypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPHUAHTHI PELICHHUH C Yy4ETOM
HOBOH MH(pOpPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJVIEKT:

® BIAAETh crioco0aMM CaMOINPOBEPKH, CAMOKOHTPOJIS Ipoliecca M Pe3yiabTaTa pelIeHUs
MaTeMaTUYECKOM 3a1a9H;

® [peABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEUICHUM 3a/a4l, BHOCUTH
KOPPEKTHUBBI B JESATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, HAWJEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLEHUBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABIEHHOM 1€ U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTH)KEHUS WM HEJOCTUKEHUS LI, HaXOAUTh OMMOKY, JaBaTh
OIIEHKY IPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K koHmy oOydeHuss B 9 kJacce oOydarOmMICS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE QYHKIIMH OCTPBIX YIIJIOB, HAXOIUTH C X IIOMOIIIBIO Pa3InyHbIE
AJIEMEHTHl MPSIMOYIOJILHOTO TPEYroJIbHUKA («pElIeHUE MPSIMOYrOJIbHBIX TPEYrOJIbHUKOBY).
HaxoauTtsb (¢ mOMONIBbIO KANbKYISTOPA) AIMHBI U YIJIbI JIIsl HETAOJIWYHBIX 3HAYEHUH.

[Tonb3oBarbest hopMynaMu NpPUBENEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS HAXO0XKICHUS COOTHOIIEHUH MEX]Ty TPUTOHOMETPHUYECKUMH BETMYMHAMU.

Hcnonb3oBaTh T€OpEeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXKIEHUS PA3IUYHBIX 3JIE€MEHTOB
TPEYroJibHUKA («pelIeHHue TPEyroJbHUKOBY»), MPUMEHITh MX MpPU PELICHUU T€OMETPUUYECKHUX
3azad.

Bnagets nousTusMH mpeoOpa3oBaHus MOJ00US, COOTBETCTBEHHBIX JIEMEHTOB MOJ00HBIX
¢uryp. [lonp30BaThcs cBOKWCTBaMU MOA0OMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJIUHBI U
HaXOJUTh YIIbl Y Mon00HBIX (uryp. IIpuMensaTs cBoicTBa MOI00MS B MPAKTUUYECKUX 3aJadax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOILIEM MUPE.

[Tonb3oBaThbcst TeOpeMaMu O MPOU3BEACHUM OTPE3KOB XOPJI, O MPOU3BEIECHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTelbHOM.

[Tonb3oBaThcsi BEKTOpamH, MOHMMATh HUX T'E€OMETPUYECKUH U (PUINYECKUH CMBICI,
MPUMEHSITh UX B PEUICHUH T€OMETpUYECKUX U (u3nmdeckux 3amad. [IpumeHsTh cKansipHOE
MIPOU3BEICHNE BEKTOPOB IS HAXOXKACHUS UIMH U YTJIOB.

[Tonb3oBaTbcsi METOJOM KOOPAWMHAT HA IUJIOCKOCTH, MPUMEHSITh €ro B pEIICHUU
F€OMETPUUECKHUX U MPAKTUYECKUX 3a]1a4.

Bragets MOHATHAMM MPaBUIBHOIO MHOTOYTOJBHUKA, UIMHBI OKPYXHOCTH, JJIMHBI AYTH
OKPYXHOCTHM M paJuaHHON Mepbl yIjla, yMETh BBIUMCIATH IUIOLIAAL Kpyra M €ro 4acTew.
[IpuMeHATh MOTyYEHHBIE YMEHHUSI B TPAKTUYECKUX 3a/1adax.

Haxomuth ocu (wiu IEHTpPBI) CUMMETPUH (DUTYp, MPUMEHSTH ABM)KEHHS TUIOCKOCTH B
MPOCTEHIINX CIIyqasiX.



[IpuMeHsATH MONMy4YEeHHBIC 3HAHUSA HA MPAKTHKE — CTPOUTh MAaTEMaTUYeCKHE MOIETH IS
3aJa4u peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
Y TPUTOHOMETPUYECKUX (DYHKIUH (TI0JIB3YSChH, I/1€ HEOOXOIUMO, KAIBKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM HppoBbIe
Ne i/ NpOrpaMMEI pasi Beero Konrpoasubie | IlpakTuueckue C(L)I%ptill)Cg)BaTeJ)'leble
padoThI padoTsl pecypebi
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHHYCOB. PellieHue TpeyrojbrHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpazoBanue mo100usI.
2 MIZTpI/II‘)—IeCKI/Ie COOTHJ(I)IHGHI/ISI B 10 1 Etﬁlgg?/(;:?dziorﬁﬂ f41a12¢
OKPY>KHOCTH
bu6moreka [IOK
3 Bexroper 12 . https://m.eds;f).ru/7f41a12c
bu6mmoreka [IOK
4 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 https://m.edsoo.ru/7f41a12¢
;| Do meroronm s | B LOK
e ———— https://m.edsoo.ru/7f41al2c
6 JIBYOKEHUS TIOCKOCTH 6 bubmorexa [IOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IIECHNE, 7 2 bu6mmoreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOI'PAMME



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

9 KJIACC
No KoJsnyecTBo yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Kontposbusbie | IlpakTnueckue W3ydenus o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 ?pllg"eofcj)j;gfgnqewnx byHKIMI 1 bubmmorexa [TOK
yr108 0T 0° 10 180° https://m.edsoo.ru/8al424bc
2 DopMmybl IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/8al4336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHycOB 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB 1
8 Teopema cuHyCOB 1
9 Haxoxnenue njvH CTOpOH U 1 bu6mmoreka [JOK
BEJIMYUH YIJIOB TPEYrOJbHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyroisHUKOB 1 bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyronsHUKOB 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/8al42ac0
12 Pemienne TpeyronbHUKOB 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/8al42ac0
bubnmuoreka [JOK
13 Petetine TpeyrombHHKoB ! https://m.edscﬁ).ru/8a142ac0
14 IIpakTHueckoe NpUMEHEHHE 1 bubnuorexa [IOK
TEOpPEM CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
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[IpakTHueckoe NpuMeHEHHE

15 TEOPEM CUHYCOB U KOCUHYCOB
16 KonTtposnsHas paboTa o teme bubnuorexa [JOK
"PenieHne TPEyroJbHUKOB" https://m.edsoo.ru/8a14392a
17 [onsitne o mpeoOpazoBaHUH bubnuorexa [JOK
000U https://m.edsoo.ru/8al143ab0
18 CoOOTBETCTBEHHBIE AIIEMEHTHI bubnuorexa [JOK
NOJIOOHBIX GUTYp https://m.edsoo.ru/8al43de4
CoOOTBETCTBEHHBIE DIIEMEHTHI
19
oA00HBIX (pUryp
TeopeMa o mpou3BeECHUH
TPE3KOB X T M
20 | mpomsmcem orpeson ubmotera LIOK
https://m.edsoo.ru/8al4406e
CEKYIIINX, TEOpEMa O KBaapare
KacaTeJbHOU
TeopeMa o mpou3BeeHUN
21| npowsmexcunn otpeson BuGnorera LIOK
https://m.edsoo.ru/8al441a4
CeKyIHNX, TeOpeEMa O KBaapare
KacaTeJbHOU
Teopema o npousBeaeHUN
22| npowsmesewn orpeskon ubmotexa LIOK
https://m.edsoo.ru/8al442da
CEKYIIHX, TeOpeMa O KBaapare
KacaTeJbHOU
23 IIpuMeHeHne TeopeM B pElICHUN bubnunoreka [JOK
rE€OMETPUIECKUX 3a1a4 https://m.edso0.ru/8a143f06
24 IIpuMeHeHne TeopeM B pElICHUN bubnunoreka [JOK
TCOMETPUICCKUX 33124 https://m.edso0.ru/8al443fc
o5 IIpuMeHeHne TeopeM B peLLIEHUN bubnuorexa [IOK

TCOMCTPHUUYCCKHUX 3ada1

https://m.edso0.ru/8a144578



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
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KonTtposneHas paboTa o teme

26 "ITpeobpazoBanue moaoousl. bubmuorexa [IOK
Merpudeckue COOTHOIICHHUS B https://m.edsoo.ru/8al1447a8
OKpyxHOCTH"

II HHIE BEKTOPOB.
27 gnzliieejéinﬁen reeofflg(T)queCKHﬁ bubmmorexa LHOK
https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
JKeHUE W BEIYNTAHU
28 l(;é-ll((”)FOIe)OBeyMHO)KCH?/Ie §eKT0pa Ha bubmmorexa LIOK
’ https://m.edsoo.ru/8al44a8c
YHCIIO
JKeHUE W BEIYNTAHU
29 ](BZSI?FOIG)OBeYMHOKeH?/Ie 1§eKT0pa Ha bubmorexa LIOK
’ https://m.edsoo.ru/8a144d52
YHCIIO
CrnoxeHne 1 BEIYUTaHHE

30 BEKTOPOB, YMHOKEHUE BEKTOPa HA
YHCIIO

31 Paznoxenue BekTopa 1o ABym
HEKOJUIMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTOpa bubmorexa [TOK

https://m.edsoo.ru/8al44fbe
3| sevropon, evo mpmmencrmne a3 Bu6morexa LIOK
’ https://m.edsoo.ru/8a14539c
HAaXOXJEHUS IJIMH U YTJIOB
3| vovropon, ero mpmmencrnne a3 Bu6morexa LIOK
’ https://m.edsoo.ru/8a14550e
HAaxO0KJICHUS JUIMH U YTJIOB

35 Pemenue 3amau ¢ moMompro bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a

36 Pemenne 3amaq ¢ MOMOIIBIO bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4

37 [IpuMeHeHne BEKTOPOB 1St

pCUICHUA 3ada4 (I)I/IBI/IKI/I



https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4

38 KonTtposneHas paboTa o teme bubmmoreka [IOK
"BekTops!" https://m.edso0.ru/8a145b08
39 JlekapTOBBI KOOPIMHATHI TOYEK HA
IIJIOCKOCTH
. bubnuorexa [JOK
40 ¥paBHeHe MpsMOH https://m.edsc]i).ru/8a145c48
41 YpaBHeHHE NPAMOH
42 YpaBHEHHE OKPYKHOCTU BH6H_HOTeKa LOK
https://m.edsoo.ru/8a14635a
43 Koopaunats! Touek nepeceueHus bubnuorexa [JOK
OKPY)KHOCTH H IIPSIMO# https://m.edsoo0.ru/8a146620
Meroa KoOpauHAT U pEIEHUN
44 r€OMETPUYECKHX 3a/1aY,
MPAKTUIECKUX 3319
Metoa KoOpAMHAT MPH PeLICHUH
45 T€OMETPUYECKHX 3a/1a4,
IIPAKTUYECKUX 3a]1a4
Metoa KOOpAMHAT MPH PEIICHUH
46 TeOMETPUYCCKHX 3a/1a4,
IIPAKTUYECKUX 3a/1a4
g | Koo o o B LOK
HocKoCTH" https://m.edsoo.ru/8al46e0e
48 [IpaBunbHbIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIYMCIICHUE UX DJICMEHTOB https://m.edsoo.ru/8al46fda
bubnunoreka [JOK
49 Hucro m. Jlmitiia oxpyskHocTH https://m.edscl)lo.ru/8a147208
bubnunoreka [JOK
>0 Huerto m. Jlmita oxpykHoCTH https://m.edscﬁ).ru/8a14714c
51 JUIMHa Iyru OKpyKHOCTH
52 Pannannas mepa yria bubmmorexa [IOK

https://m.edso0.ru/8al14714c



https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
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[Lnomane kpyra, cekropa,

bubmuoreka [JOK

53 CerMEHTa ! https://m.edsoo.ru/8a147426

54 [Inomans kpyra, cexTopa, 1 bubnuorexa [JOK
CerMeHTa https://m.edsoo0.ru/8a147750

55 [Inomans kpyra, cexTopa, 1 bubnuorexa [JOK
CerMeHTa https://m.edsoo0.ru/8a147750

56 [ToHsaTHE O ABMYKCHUH TUIOCKOCTH 1 EH@I_HOTeKa HOK

ttps://m.edsoo.ru/8al147c82

57 [TapannensHbIN IEPEHOC, TTOBOPOT 1 EH@I_HOTeKa HOK

ttps://m.edsoo.ru/8al147f16

58 [TapannensHbINA IEPEHOC, TOBOPOT 1 ﬁH@I_HOTeKa HOK

ttps://m.edsoo.ru/8al147f16

59 [TapamiensHbIN IEPEHOC, TOBOPOT 1

60 [NTapannenbHbIi TepeHoc, TOBOPOT 1

61 [IpumeneHnne ABMKEHUI TPU 1 bubmuorexa [JOK
pEIICHUH 3a1a4 https://m.edsoo.ru/8a1480e2
KonTtponsHas padoTa o remam

62 "IIpaBunbHBIE MHOTOYT OJIbHUKH. 1
OKpyXHOCTb. JIBUXKEHUS
mIockoctu"

[ToBTOpEeHuE, 0600IICHNE,

63 cUucTeMaTu3aIys 3HaHUH. 1 bu6mmoreka [JOK
H3MepeHne reoMeTpuIeCcKux https://m.edsoo.ru/8a148524
BENUYMH. TPeyroibHUKU
[ToBTOpEHUE, 0000IICHNE,

64 cucTeMaTu3alys 3HaHUH. 1 bu6mmoreka [JOK
IMapannenbHbie U https://m.edsoo.ru/8a148650
MIEePIEeHIUKYISPHBIC MTPSIMbIE
[ToBTOpEeHnue, 06061IeHNE,

65 CHUCTeMaTH3aIvs 3HaHHM. 1

OKpyXHOCTb U KpYT.



https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

I'eomeTpuueckue NOoCTpOCHHUS.
VYTIuBl B OKpY’KHOCTH

[ToBTOpEHue, 06001ICHNE,
cucTeMaTu3anys 3HaHuH.

66 1

Brincannslie u onvcaHHbIe

OKPYXHOCTH MHOTOYTOJIbBHUKOB

bubnnorexa [JOK

67 Wrorosas koHTposbHas paboTa 1 https://m.edsc%.ru/8a148920
68 [ToBTOpEHwUe, 0606H16HI:I€, 1

cHCTeMaTH3aIHsI 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

9 KJIACC

Kox

NpoOBePsIEMOro
pe3yJbTaTa

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKUE QYHKIIMU OCTPBIX YIJIOB, HAXOAUTh C X
IIOMOIIBIO paszquIe DJICMCHTHI HpHMOyFOJ'II)HOFO TpeyTOJ'II)HI/IKa
(«pemreHue TPSIMOYTOJIBHBIX  TPEYroJbHUKOBY»). Haxoguts (c
IIOMOIIBIO KaanynsiTopa) JJIIUHBL W YIJIbL  IJIA HeTa6J'H/I‘~IHI>IX
3HAYCHUH

6.2

[Tonp3oBaTbCs dhopmymamu MPUBEACHUS " OCHOBHBIM
TPUTOHOMETPUIECKUM TOXKJIECTBOM JUISI HAXOKJICHUS COOTHOIIECHUHN
MEXTy TPUTOHOMETPUUYECKUMH BEJTMUNHAMHU

6.3

Hcnonb3oBarh TeOpeMbl CHHYCOB M KOCHHYCOB JJIi HaXOXIACHUS
Pa3IMYHbIX 3JIEMEHTOB TPEYroJIbHUKA («PELICHHE TPEYroJIbHUKOBY),
MPUMEHSTh UX MPU PEIICHUH N'€OMETPUUECKUX 3a7au

6.4

Brnanetp moHsATHSMEH TTpeoOpa3oBaHUsl MOMOOMS, COOTBETCTBEHHBIX
a7eMeHTOB MoI00HBIX (uryp. [Tonmp3oBaTbcsi cBOWCTBaAMH MOI00MS
MPOU3BOJIBHBIX (PUTYpP, YMETh BBIYUCIISATH JUTHHBI U HAXOIUTH YTJIBI Y
1mo00HbIX ¢Guryp. [I[puMeHsITh CBOMCTBA MOMO0OMS B MPAKTUYECKHUX
3amadax. YMeETh NPHUBOAWUTH TIPUMEpPHl TOMOOHBIX Quryp B
OKpYIKaroIIeM MUpe

6.5

Ilonp30BaThCs TEOpEMaMH O IPOU3BCIACHUN OTPE3KOB XOpA, O
IMPOU3BCACHUHN OTPE3KOB CCKYHIUX, O KBaJApaTe KacaTeJIbHOM

6.6

Ilonp30BaThCs BCKTOpaMHu, IIOHHMATb HUX FCOMeTpI/ILIeCKI/Iﬁ n
(bn31/1qec1<m71 CMBICJI, IPUMCEHATh UX B PCHICHUN I'€COMETPHUUYCCKUX U
(1)I/ISI/ILICCKI/IX 3ajJa4. HpI/IMeHHTB CKAJIIPpHOC IPOU3BEACHUE BEKTOPOB
I HAXOXKACHUS UIMH U YTJIOB

6.7

ITonw3oBaThCcs METOIOM KOOpAMWHAT Ha IINIOCKOCTH, ITIPUMCHSATH €TI0 B
PEIICHUHU I'COMCTPUUCCKUX U ITPAKTHYCCKUX 3a1a4

6.8

Bnagers mnonsTusamu MMpaBHUJIIBHOTO  MHOTOYI'OJIbHUKA, JJIMHBI
OKPY’XHOCTH, MJIHUHBI OYI'H OKPYXHOCTU U paHHaHHOﬁ MCPHI YTIIA,
YMCThb BBIUUCIATE IUIOIAAb Kpyra MW Cro JacTeH. HpI/IMCHHTB
IMOJIYYCHHBIC YMCHUS B IIPAKTUYICCKHUX 3aJladax

6.9

HaxomuTeh ocuM WIM LEHTPbl CUMMETpUM (Uryp, NIPUMEHSATH
JBUKEHMSI INIOCKOCTU B IPOCTEMIINX CIydasiX

6.10

[IpuMeHATs TONy4YSHHBIE 3HAHUS Ha TPAaKTUKE — CTPOUTH
MaTeMaTU4eCKHe MOJENH Ul 3a/1a4 PEAbHON JKU3HHU U TPOBOIUTH
COOTBETCTBYIOIIME BBIUMCICHHS C MPUMEHEHHEM TMOoJao0us W
TPUTOHOMETpHUYECKUX (QYHKIMH (HOJdB3ysiCh, T/A€ HE0O0X0AUMO,
KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

9 KVIACC
Kox IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
6 I'eomerpust
6.1 Cunyc, kocunyc, Tanresc yrios ot 0 10 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOKJ1eCTBO. POPMYJIbI IPUBEIACHMUS
Pemenue TpeyrosipHuKoOB. TeopeMa KOCUHYCOB U TeopeMa CUHYcoB. Perienue
6.2 MPaKTUYECKUX 3aJa4 C MCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanwme mopoowms. [1o100Me COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema o mpon3BeiIeHuN OTPE3KOB XOP/, TEOPEMBI O NPOU3BECHIH OTPE3KOB
CEKYILUX, TEOPEMa O KBaJpaTe KacaTeJbHOU
Bextop, anuHa  (MOIynb) — BEKTOpA,  COHAIPABJIEHHBIE  BEKTOPHI,
6.5 MIPOTUBOIMOJIOKHO HANpaBiIeHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONepalliy Ha/l BeKTopamu. PaznokeHue BeKTopa 1o 1ByMm
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopnunats! Bektopa. CkansipHOe IpOoU3BeIeHUE BEKTOPOB, TPUMEHEHUE IS
HaX0XJACHUS JUIUH U YTIIOB
JlexapTOBBI KOOPIMHATHI HA IJIOCKOCTU. YPABHEHUS NPSIMOU M OKPY>KHOCTH B
6.7 KOOpAMHATAaX, IepeceyeHNe OKPYKHOCTEN U IPAMBIX. MeTOo] KOOpAMHAT U €ro
IIPUMEHEHHE
6.8 [IpaBusIbHBIE MHOTOYTOJTBHUKH
6.9 JnuHa OKPYKHOCTH. I'pamycHas u paanaHHas Mepa yria, BBIUMCIEHUE JUIMH
YT OKPYKHOCTEH
6.10 [Tmomanp kpyra, CeKTopa, CerMmeHTa
6.11 JIBI)KEHUS IMJIOCKOCTH M BHYTPEHHHE CHMMETpUH GUryp (sseMeHTapHble
npencrasienus). [lapamiensublii neperoc. IloBopor




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh IOHATUSAMH: MHOKECTBO, ITOAMHOYKECTBO,
OIepaly HaJ MHOXKECTBAMM; YMEHHE OIEPHUpPOBATh MOHITHIMMU:
rpad, cBs3HBIN rpad, AEpeBO, MUK, TPUMEHITh UX NPU PEHICHUU
3aJad; YMEHHE HCIHOJb30BAaTh IpauuecKkoe IpPeACTaBICHUE
MHOXECTB Il OIMCAaHHs PEAIBHBIX IPOLECCOB W SIBICHUH, INpHU
pELIeHNH 3aJa4 U3 IPYTUX y4eOHbIX IPEIMETOB

YMeHue onepupoBaTh NOHATHIMU: ONIPEJCIICHUE, aKCHOMa, TEOpPEMA,
JI0Ka3aTelIbCTBO; YMEHWE paClO3HABAaThb HWCTUHHBIE W JIOKHBIE
BBICKA3bIBAHUs, NPHUBOJNUTH IPHUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKa3bIBAHUS M OTPHIIAHUS BBICKA3bIBAaHUI

yMeHI/Ie OHepI/IpOBaTI) IIOHATUAMMN. HaTypaJ'IBHOG YHUCJIO, HpOCTOC 158
COCTaBHOE 4YHCJIO, JICTUMOCTh HATYPAJIbHBIX YHCEN, MPU3HAKH
JETUMOCTH, IIE€JI0€ YUCIIO, MOJYJh YhCia, OOBIKHOBEHHAs IpOo0b U
JecsiTuYHasi 1po0b, CTaHJAPTHBIM BUJ YKCIIa, pallMOHATIBHOE YHCIIO,
HppaIMOHAIBHOE YHCIIO0, apu(METHUYECKHI KBaapAaTHBIM KOPEHb;
YMEHUE BBINOJHATh JEHCTBHS C YHWCJIAMH, CpaBHUBAaTh W
yIOPSAIOYMBATh YHWCJIA, TPEACTABIATh YHCIA Ha KOOPJAMHATHOW
MPSIMOM, OKPYIJIATh YWCIIA; YMEHHUE JelaTh NMPUKHAKY W OIEHKY
pe3ynbTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHITHSIMU: CTEIIEHb C LEIbIM MOKa3aTeleM,
apudmeTnyecKuil KBaJpaTHbI KOPEHb, MHOTOYJICH, alre0panyeckas
Ipo0Ob, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHOW CTEHEHH
0oJbIIe €OUHUIIBI; YMEHHUE BBIMOJHATH pacuéThl 1o dopmysam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHANIBHBIX BBIPAXEHUN WU
BBIPAXKEHUI C KOPHIMH, Pa3JI0’)KEHNE MHOTOWIEHA HA MHOYKUTENH, B
TOM 4HCII€ C HCHOJIb30BaHHEM (OpMyNl pa3HOCTH KBaApaToB H
KBaJlpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MNOHATUAMU: YUCIOBOE PAaBEHCTBO, YpaBHEHHE
C OJHOM IEepEeMEHHOW, 4YMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IEpEMEHHOI; yMEHHUe pelaTh JMHEHHbIC U KBaJpaTHbIE YPaBHEHHUS,
JIpoOHO-pallMOHANIbHBIE YPABHEHUS C OJHON NEPEMEHHOH, CHUCTEMBbI
JIBYX JINHEHHBIX YpaBHEHUH, TMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE M JIPOOHO-pallMOHANbHBIE HEPaBEHCTBA C OJHOM
NIEPEMEHHOM, B TOM YHUCJIE IIPU PEIICHNUN 33a4 U3 APYTUX IPEIMETOB
U TPaKTUYECKMX 3a/]ad; YMEHHUE HCIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJIsl M300paskeHUs pereHHi
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKLUSA, TpaduK GYHKIUHU, HYJIH
¢byHKIHY, IIPOMEXYTKH  3HAKOIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHusi, yObIBaHHUs, HauOoJblllee U HAWMEHbIEE 3HAUCHUS
¢byHKIMY; yYMEHHUE OIEpUpPOBATh HOHSATHIMMU: npsiMast
IPONOPIMOHAIBHOCTb, JIMHEHHAs GYHKIMS, KBapaTUyHast QyHKIUS,




oOpaTHasi MPOMOPIUOHAIBHOCT, Mapaboiia, rumnepOoyia; yMEHHE
ctpouth rpaduku  QYHKIUH, HUCHONB30BaTh Tpadukud Ul
OTIpE/ICIICHUsI CBOMCTB IMPOLIECCOB U 3aBUCHMOCTEH, IS PELICHHS
3a1a4d U3 JIPYruxX y4eOHBIX MPEIMETOB U PEaTbHOM JKU3HU; yMEHHE
BBIpAXaTh (GOPMyJIaMH 3aBUCHMOCTH MEX]Ty BEIMYMHAMHU

Ymenue OIepUpOBaAThH HOHSTUAMU: HOCJIEI0BATENbHOCTD,
apupmeTHyecKass W TEeOMETpHYecKas MpPOTrPecCud;  YMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCIEN0BATENBHOCTEH, (HOPMYIIBI CYMMBI U
oO1miero wieHa Mpyu PelIeHUuH 337ad, B TOM YUCIE 3aJad U3 JPYrux
y4€OHBIX PEAMETOB U PEAJILHOM KU3HU

YMeHue pemarp 3ajjaun pa3HbIX THIOB (B TOM YHMCIIE Ha MPOLIEHTHI,
O M 4YacTH, JBU)KEHUE, paboTy, LIEHY TOBapOB U CTOMMOCTH
MOKYTIOK U YCIIYT, HAJIOTH, 3314 U3 00JIaCTH YIPaBJICHUS JIUYHBIMU
U CeMEeWHbIMH (PUHAHCAMHU); YMEHHME COCTaBISATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBI II0 YCIOBHMIO 3aJa4H,
HCCIIEI0BATh MOJIyY€HHOE PEIIeHNE U OIIEHUBATh PaBI0NI0I00HOCTD
MTOJTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: GUTYpa, TOUKA, OTPE3OK, MpsIMas,
oyd, JIOMaHas, yrod, MHOTOYTOJIbHUK, TPEeYroJbHUK,
paBHOOEIPEHHBII u PaBHOCTOPOHHUI TPEYTOJIbHUKH,
MPSIMOYTOJIbHBIA TPEYroJIbHUK, MeanaHa, OUCCeKTpHuca M BbBICOTA
TPEYroJbHUKA,  YETHIPEXYTOJbHUK,  MapauieJorpaMM,  pomo,
NPSIMOYTOJIBHHUK,  KBaJgparT, Tpamlelnus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTypamH;
YMEHHE pelIarh 3aJadd, B TOM YMCIIE U3 MOBCEIHEBHOM JKM3HM, HA
HAaX0XJCHUE N'€OMETPUYECKUX BEJIMYMH C IPUMEHEHUEM U3YYEHHBIX
CBOMCTB uryp u (HhakToB

10

YMeHrne omnepupoBaTh TOHSATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJICIbHOCTh U MEPICHINKYISIPHOCTD MPSIMBIX,
yroll MEXIy NpPSIMBIMH, NEPIEHAUKYISAP, HAKIOHHAS, IMPOCSKIHUS,
nogobue  Quryp, NOMOOHBIE  TPEYrOJIbHUKH,  CHMMETPHS
OTHOCHTEIILHO TOYKH M TIPSMOW; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpHIO HM  mojobue  ¢uryp,  NapauleIbHOCTh |
NEePIEHIUKYISIPHOCTD MPSIMBIX B OKPY)KAIOIIEM MUPE

11

YMeHue omnepupoBaTh MOHATUSMM: JUIMHA, PAcCTOSHHE, Yo
(BeM4MHA yrila, CHHYC M KOCHHYC yIJla TPEYroJIbHUKA), TUIOLIA/b;
YMEHHUE OLICHUBAThH Pa3Mepbl IIPEIMETOB U 0OBEKTOB B OKPYKaIOLIEM
MHUpE; YMEHHE MPUMEHATh (GOpMysabl IepUMeTpa U IUIOIIAIAH
MHOT'OYI'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOLIAIU Kpyra, oobema
HPSMOYTOJIBHOTO TapajuiesIenune/la; yMEHUe MPUMEHATh MPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy [lucdaropa, TpUroHOMETpUYECKHUE COOTHOLICHUS JUIS
BBIYHCIICHUS JUIMH, PACCTOSIHUH, TIIOANEH

12

YMmenue I/I306pa)KaTb IIJIOCKHEC (bI/IprBI n #ux KOM6I/IHaHI/II/I,
IMPOCTPAHCTBCHHBIC (bI/IprBI OT pPYKH, C IIOMOIIBIO qepTé)KHLIX
HHCTPYMCHTOB W 3JICKTPOHHBIX CPEACTB II0 TEKCTOBOMY WA
CHUMBOJIbHOMY OIMUCAHUTIO

13

YmMmenue ONCpUpOBaTh IMOHATUAMU: HTPAMOYTOJIbHAsA CHUCTCMaA
KOOpAWHAT, KOOPAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,




IIPOM3BENCHUE BEKTOPA HA 4YHUCIO, CKaJIsIpPHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPbl M KOOPAWUHATBHI IS
NIPEACTABJICHUS JAaHHBIX U PELICHUSA 3a]1a4, B TOM YHCIIE U3 APYTrUx
y4eOHBIX MPEJMETOB U PEATbHOM KU3HU
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YMeHue ONICpUPOBATH IMOHATHUAMU: CTOJIOMKOBBIE U KPYI'OBBIC
IMarpaMMbl, TaONMIBI, cpeaHee apuMETHYECKoe, MeAuaHa,
HanOoJbllee ¥ HAUMEHBIIIEee 3HAUCHMS, pa3Max YHCIOBOTO HAOODa;
YMEHME W3BJEKaTb, HMHTEPIPETUPOBATbH U  I[PeoOpa3oBbIBATH
uH(POPMAIMIO, TPEJICTABJICHHYI0 B TaOMWIlaX W Ha Juarpammax,
OTPaKAIONIYI0 CBOMCTBA M XapaKTEPUCTHKH PEATbHBIX MPOIECCOB H
SIBJ'IGHI/If/'I; YMCHHUE paclio3HaBaTb UW3MCHYHMBLIC BCJIHWYHMHBI B
OKPYKaIOIIEM MHpe
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YMeHue onepupoBaTh MOHATUSAMU: CIydallHBIA OMNBIT (CIydaiHbIN
9KCIEPUMEHT), D3JEMEHTapHOE COOBbITHE (JIEMEHTAPHBIM HCXOM)
CIIy4ailHOTO OIIbITa, CIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIIydalHBIX COOBITHM B OIBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTApHBIMH COOBITUSMHU; YMEHHME pellaTh
3a/ladyd METOJIOM OPraHMW30BaHHOTO Iepebdopa U ¢ HCIOJIb30BAHUEM
MpaBUJIa YMHOXKEHHS; YMEHUE OLIEHWBATh BEPOSTHOCTU peabHbIX
COOBITHI U SBJICHUI, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHpPE U B IKU3HU;
3HAKOMCTBO C TMOHSTHEM HE3aBHCUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEIN U €0 POJIbIO B MACCOBBIX SIBJICHUSIX
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YMeHne BbIOMpATh MOIXOIAIINN HW3YyYCHHBIM METOM ISl PEIICHUS
3a/1a4, TPUBOJANTH MMPUMEPHl MATEMAaTHUECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC M KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTeMaTHKU
B HCKYCCTBE, OIMCHIBaTh OT/CIIbHBIC BBIJAIOIINECS PE3YJIbTaTHI,
MOJTydCHHBIC B XOJIC Pa3BUTHS MAaTEeMaTUKH KaK HAyKH, MPUBOIUTH
OpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMA M WX aBTOPOB B
OTEYECTBEHHOM M BCEMUPHON UCTOPUH




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kog IIpoBepsieMblii 3JIeMeHT coePKAHUS
1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
19 OObIKHOBEHHbIE M JECATUYHBIE  JIpOOM, TPOLEHTHl, OECKOHEUHBIE
TIEPHOTUICCKHIE IPOOH
13 PammonanbHbie  uncia. ApudMeTnyeckne Omnepanui C  pardoOHAITbHBIMU
YHCIIAMH
14 JlelictButenbHble yncia. ApudMeTHYECKUE OTEpali C JIeHCTBUTEIbHBIMU
YHCIIaMH
15 [TpubmmxEnnbie BBIHMCIICHUS, TPABUJIA OKPYIJICHUS, TPHKHAKA M OLCHKa
pe3ysabpTaTa BEIYUCICHHUH
2 AnreOpandecKie BRIPaKESHHS
2.1 bykBeHHbIE BhIpaKeHHUS (BbIPAKEHHUSI C IEPEMEHHBIMH )
29 Crenenp ¢ menbiM mokazaTteneM. CTeNneHb ¢ palMoOHAIBHBIM TIOKa3aTeseM.
CBoiicTBa CTENEHU
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 ApudmMeTnuecknii  KOpeHb  HaTypaJibHOW  crerenu.  [ledictBus ¢
apupMeTHYECKUMU KOPHSIMH HaTypaJIbHOM CTENEeHU
3 YpaBHEHUs U HEPAaBEHCTBA
31 Hensie n IpoOHO-paloHalbHbIe ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
ypaBHEHUM
39 Lensle u apoOHO-panMoHanbHble HepaBeHCTBA. CHCTEMbl M COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemrenune TekcTOBBIX 3a1a4
4 YucnoBsle NOCIEA0BATEIHLHOCTH
4.1 [TocnenoBarenbHOCTH, CHOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
492 Apudmernueckas U TeoMmMeTpuueckas mporpeccu. Dopmyna CIOKHBIX
MIPOLIEHTOB
5 OyHKIMH
Oynkuus, crnocoOsl 3amaHus ¢yHknuu. [paduk ynkuuu. Ob6nacth
oTpeJieNieHus] U MHO>KeCcTBO 3HaueHu# pyukiuu. Hynu dynkiun. [pomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKUHUU. MaKCUMYMBI U
MUHUMYMBI (pyHKInMu. Haumbonblee ¥ HauMeHblee 3HaueHHE (PyHKIHMU Ha
MIPOMEXKYTKE
6 KoopanHaTsl Ha MpsIMOI U TNIOCKOCTH
6.1 KoopaunaTtHas npsimas
6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUIypbl 1 X CBOICTBA
7.2 TpeyronpHuk
7.3 MHOTroyroJapHUKU




74 OKpyXHOCTb U KpyT
7.5 W3mepenue reoMeTpu4ecKiX BEIUUNH
7.6 BekTopel Ha IIOCKOCTH
8 BeposTHOCTE U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BeposiTHOCTB
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'padsl
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e Meronnyeckoe nocodue
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