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1. Ilnanupyemsble pe3yIbTaThl
ITporpamma oGecrnieunBaeT JOCTHKEHHS CIEIYIOLUX PE3YJIbTaTOB OCBOCHHs 00pa30BaTEeIbHOM TPOrpaMMbl OCHOBHOT'O 0011ero 00pa3oBaHus:
JInyHOCTHBIE:
e(OopMHPOBaHUE OTBETCTBEHHOI'O OTHOLIEHUS K YUE€HHIO, FOTOBHOCTH U CIIOCOOHOCTH 0OYYaIOIIMXCS K CAMOPA3BUTHIO M caMOOOPa30BaHUIO HA OCHOBE
MOTHBAIlMM K OOYYCHHMIO W TO3HAHHIO, BBIOOPY JdaibHEHIIero oOpazoBaHHs Ha 0a3e OPUEHTHPOBKH B MHUpe mnpodeccuii u mpodeccHoHanbHBIX
MPEANOYTEeHUI, 0CO3HAHHOMY IOCTPOCHHIO WHANBUYAIbHON 00pa30BaTeIbHOM TPAEKTOPUH C YUETOM YCTOWYHMBBIX MTO3HABATEIBHBIX HHTEPECOB;
e(OopMHpOBaHHUE IETOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOM MPaKTHKH;
e(OopMHpPOBaHNE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOLIICHUN U COTPYIHHYECTBE CO CBEPCTHUKAMH, CTAPIIMMHU ¥ MIIQJIIMMH B 00pa30BaTEIIbHOM,
OOIIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIIeA0BATELCKOM, TBOPUECKON U APYTHX BUAAX NESATEIHHOCTH;
eyMEHHE SICHO, TOYHO, TPaMOTHO H3JIaraTb CBOM MBICIIM B YCTHOH M MHCbMEHHOW pEYM, MOHMUMATh CMBICI IOCTABICHHON 3aJau, BBICTPAUBAThH
apryMEeHTalLuIO0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEDHI;
®KPUTUYHOCTH MBIIUICHHSI, yMEHUE PACIIO3HABATH JIOTHUECKH HEKOPPEKTHBIC BHICKA3BIBAHUS, OTIIMYATh THIIOTE3Y OT (aKTa;
®KPEAaTUBHOCTH MBIIIICHHUS, HHUIINATUBY, HAXOIYHMBOCTh, aKTUBHOCTH TP PEIICHUH T€OMETPUIECKUX 3a/1a4;
eyMEHHE KOHTPOJIUPOBATH MPOIECC U Pe3yabTaT yUeOHON MaTeMaTHIECKOM e TeTbHOCTH;
®CII0COOHOCTH K SMOLIMOHATBHOMY BOCIIPUATHIO MaTeMaTHUECKUX 00BEKTOB, 3a/1a4, PELICHUH, pacCyXICHHIA;
MeTtanpeameTHble:
pe2ynAmusHble YHUBEPCalbHble yuednble OetiCmeus.:
eyMEHHE CaMOCTOSTEIIFHO IUIAHUPOBATH alTbTEPHATUBHBIC ITYyTH TOCTHKECHHUS IIeJIel, 0CO3HAaHHO BHIOMpPATh Hanbosee d3PPEKTHBHBIE CITOCOOBI peIIeHHUS
y4eOHBIX M MMO3HABATENbHbIX 33/a4;
eyYMEHHE OCYIIECTBIISATH KOHTPOJIb MO PE3YIIbTATy U CIIOCO0Y ICHCTBHSI Ha YPOBHE MPOU3BOJIHHOTO BHUMAHUS U BHOCUTH HEOOXOIMbIE KOPPEKTHBEI,
eyMEHHE a/ICKBATHO OIICHWBATh IMPABHILHOCTh HMJIM OIIMOOYHOCTH BHIMOJIHEHUS YYEeOHOH 3amaud, ee OOBEKTHBHYIO TPYTHOCTh M COOCTBEHHBIC
BO3MOKHOCTH €€ PEIICHUs;
®TIOHUMAaHHNE CYIIIHOCTH JITOPUTMUYECKUX MTPEIICAHNI U yMEHHUE JISHCTBOBATh B COOTBETCTBUH C MPEIOKEHHBIM aJlT OPUTMOM;

®YMCHHE CaMOCTOATEIIbHO CTABUTH LCJIN, BBI6I/IpaTI) " CO3J1aBaTh aJITOPHUTMBbI JJId pEIICHUA y‘I@6HBIX MAaTEMAaTUYCCKUX np06neM;



eyMEHHE TUIAHUPOBATH U OCYLIECTBIATh JEATEIbHOCTh, HAIIPABJICHHYIO HA PEIICHUE 3a]a4 UCCIIE0BATEIbCKOTO XapaKTepa.
no3HABamenbHble YHUBEPCANbHbLE YieOHble 0elCMEUsL:

®0CO3HAHHOE BIIAJICHUE JIOTHUECKUMH ACUCTBUSIMH OIPEICICHUS] MOHATUH, OO0OOIIEHUs, YCTAHOBJCHUS AaHAIOTUH, KiIacCH(UKAMM Ha OCHOBE
CaMOCTOSITENILHOTO BBIOOpA OCHOBAHUI M KPUTEPHUEB, YCTAHOBJICHHS POIOBUIOBBIX CBSI3EH;

eyMEHUE YCTaHaBJIMBAaTh NPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYXACHHUE, YMO3aK/IIOUeHUuEe (MHIAYKTUBHOE, IEAYKTUBHOE U IO
aHAJIOTUU) U BBIBOJIBL;

eyMEHHE CO3/1aBaTh, IPUMEHATH U IPe0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA, MOJCIN U CXEMBI ISl PEICHNs YUeOHbIX U TO3HABATEIBHBIX
3a/1a4;

e(dopMUPOBaHKE U Pa3BUTHE YUEOHOH U 0OIIENONB30BATEIHCKON KOMIETEHTHOCTH B 00JaCTH MCIOIB30BaHUS HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
texnosoruit (MKT-koMIIeTeHTHOCTH);

eopMHUpOBaHNE MMEPBOHAYAIBHBIX MPEACTABICHUN 00 HAESIX U O METOJaX MAaTeMaTHKHU KaK YHHBEPCATbHOM S3bIKE HAYKHM M TEXHUKH, CPEIICTBE
MOJIETTUPOBAHUS SIBJICHUM U MIPOLIECCOB;

eyMEHHE BUECTh MAaTEMAaTUUECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHON CUTYallU B APYTUX TUCIUILUIMHAX, B OKPYXAIOIIEeH KU3HU;

eyMEHHE HAXOAUTh B PA3TUYHBIX HCTOYHUKAX WHGOPMAIUIO, HEOOXOJUMYIO JIJISl PEIICHHS] MAaTeMaTHUYeCKUX POo0OieM, U MPECTaBIATh €€ B MOHITHON
dbopme; TpUHUMATH PEIICHUE B YCIOBHUSIX HETIOTHOW M M30BITOYHON, TOUHON U BEPOSITHOCTHON MH(MOpMAITUH;

eyMEHHE MOHUMATh U WCIOJIb30BaTh MAaTEeMaTHYECKUE CPEJICTBA HATJIAHOCTU (PUCYHKH, YEPTEKHU, CXEMBI U JIP.) AT WIUTIOCTPAINH, UHTEPIPETAIIIH,
apryMeHTaIl1u;

eyMEHHE BBIJIBUTATh TUIIOTE3BI IIPH PEIICHUN YIEOHBIX 3a/1a4 U MOHUMATh HEOOXOIUMOCTh UX MPOBEPKH;

eyMEHHE IPUMEHSATh HHAYKTUBHBIE U IEAYKTUBHBIE CTIOCOOBI pacCyKICHHM, BUJIETh pa3IMYHbIE CTPATETUN PEIICHUS 3aay.

KOMMYHUKAMUBHbIE YHUBEPCATIbHblE YUeOHble OeliCMBUsL:

eyMEHHE OPTraHU30BBIBATh yUEOHOE COTPYAHUYECTBO M COBMECTHYIO NESTEIBHOCTh C YUMUTEIEM M CBEPCTHHUKAMH: OMPEACISATh LT, paclpeneisaTh
(GYHKIIUHU U POJIM YYAaCTHUKOB, 001111 CcI0cOObI paboTHI;

eyMeHUeE paboTaTh B IPyMIe: HAXOIUTh O0IIee pelieHue U pa3pemiath KOHGIUKTH HA OCHOBE COTJIACOBaHMS MO3UIIUN U yUeTa HHTEPECOB;

eCITylIaTh MapTHEPA;



e(opMyIUpOBaTh, APryMEHTUPOBATH U OTCTAWBATh CBOE MHEHHUE;

IIpeameTHBbIe:

eoBJa/IcHHEe 0a30BBIM MOHATUHHBIM aNIapaToM IO OCHOBHBIM pa3jieiiaM COAEp)KaHUs; MpEeJCTaBiIeHHE 00 OCHOBHBIX H3YYaeMbIX MOHATHIX
(reomeTpuyeckas (Qurypa, BeIMYHMHA) KAaK BAKHEHIINMX MaTEMAaTHYECKUX MOJEINAX, MO3BOJIAIONIMX ONMCHIBATh M HM3ydaTb peallbHble MPOLECCHl U
SIBJICHUS;

eyMeHME padoTaTh C FEOMETPUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh HEOOXOAMMYIO HH(POPMAIUIO), TOUHO U T'PAMOTHO BBIPaXKaTh CBOM MbICIU
B YCTHOM W NHMCBMEHHOM pE€YM C NPUMEHEHMEM MaTEMATHYECKONM TEPMHMHOJIOTMM W CHUMBOJIMKHU, HCIIOJIB30BATh PA3JIMYHBIC S3BIKM MATEMAaTUKH,
MIPOBOJIUTH KJIACCH(PHUKALINY, IOTHYECKUE 0OOCHOBAHMSI, J0KA3aTEIbCTBA MATEMAaTHYECKIX YTBEPKACHUN;

®0OBJIJICHUE HABBIKAMU YCTHBIX IUCbMEHHBIX, NHCTPYMEHTAJIBHBIX BBIUYNCIICHU;

®OBJIaZICHUE I€OMETPUYECKUM SI3BIKOM, YMEHHME MCIIOIb30BaTh €0 JJs ONMCAHUA NPEAMETOB OKPYXKAIOIIEr0 MHpA, Pa3BUTHE MPOCTPAHCTBEHHBIX
MPEJCTaBICHUN U U300pa3UTENIbHBIX YMEHUH, TPHOOPETECHHE HABBIKOB T€OMETPUYECKHX TT0CTPOCHHIA;

®yCBOCHUE CHCTEMATHMUYECKUX 3HAHUN O IUIOCKMX (UIypaX M MX CBOMCTBaX, yMEHUE IPUMEHSTh CUCTEMATUYECKUE 3HAHUSA O HHUX I PELICHMS
F€OMETPUYECKHUX U ITPAKTUYECKUX 3a/1a4;

®yMEHHUE U3MEPATH JUIMHBI OTPE3KOB, BEJINYUHBI YIJIOB;

®yMECHHUE MPUMEHATh U3YUYCHHBIC NTOHATHS, PE3YyIbTaThl, METOABI Ul PELICHU 3a7a4 IPAKTUYECKOr0 XapakTepa U 3a1a4 U3 CMEXHBIX JUCLUIIINH C

HCIIOJIB30BAHUEM IIPU H€06XOI[I/IMOCTI/I CIIPpaBOYHBIC MaTCpUajibl U TCXHUYCCKHUE CPCACTBA.

BeimyckHuk Hayuutcs B 7-9 kiaccax (JUIs MCIIOJIB30BaHMsI B IOBCEAHEBHOM JKM3HM M oOecreyeHHs BO3MOXKHOCTH YCIIEHIHOTO MPOJOJIKEHHUS
oOpa3oBaHMs Ha 6a30BOM YpOBHE)

I'eomerpuuyeckue Gpurypsl

®CBOOOIHO OTIEPUPOBATH TEOMETPUICCKUMH TIOHSATHSIMH TIPY PEIICHNH 33/1a4 U TIPOBEICHINH MAaTEMaTHIECKUX PACCYKICHUN;

®CaMOCTOSITEIHHO (OPMYIMPOBATH ONPEAEICHUS T€OMETPHUECKUX (UTYp, BBIABUraTh TUIOTE3bl O HOBBIX CBOMCTBAaX M MPU3HAKAX T€OMETPUUYECKUX
¢buryp u 000CHOBBIBATH MJIM ONPOBEPraTh MX, 0000MIATh MM KOHKPETH3UPOBATH PE3yAbTaThl HA HOBBIE KJIACCHI (PHUTYp, IPOBOJUTH B HECIOKHBIX

clrydadax KJ'IaCCI/I(I)I/IKaLII/IIO (I)I/Il“yp 110 PAa3JIMYHBIM OCHOBAHU M,



elICCIIEZIOBATh YEPTEXKH, BKIIOYas KOMOWHamuu (UTYp, HU3BJICKaTh, WHTEPIPETUPOBATH M IMPEOOPa30BBIBATH MH(POPMAIUIO, TPEICTABICHHYIO Ha
YepTexKax;

epelllaTh 3a/1a4d T€OMETPUYECKOTO COJEPKAaHMs, B TOM YUCIE B CUTYallUsIX, KOT/Ia aIrOPUTM PEHICHUS HE CIEAYyeT SIBHO U3 YCJIOBHUS, BBIOJHSITH
HEOOXOUMBIC JIJISl PEIICHUsI 3a]]a4H JTOTIOJTHUTEIbHBIC IIOCTPOCHHMS, HCCIISIOBATh BOBMOXKHOCTh IPUMEHEHHS TeopeM U (HopMyJT JJIs peIeHus 3a/1a4;
¢(hOpMyITUPOBATH U JOKA3BIBATH TEOMETPHUECKUEC YTBEPKICHHUS.

B noBce1HeBHOI KU3HU U IPH U3YYeHUH APYTUX MPeIMETOB:

®COCTaBJISTH C HCIIOJIB30BAHUEM CBOMCTB T€OMETPUUECKUX (PUTYp MaTEMaTUUYECKHE MOACIH JJIs PEIICHUS 3a/1a4 MPAKTUYSCKOTO XapaKkTepa U 3a1ad U3
CMEKHBIX TUCIUILINH, HCCIEI0BATh OMyYEeHHbIC MOJIETH U UHTEPIPETUPOBATH PE3yNbTaT.

OTHoOmIEeHuA

®BJIA/ICTh MIOHATHEM OTHOIICHHUS KaK METaIPeIMETHBIM;

¢CBOOO/IHO ONEPUPOBATH MOHITHSIMH: PAaBEHCTBO (QUTYD, paBHBIE PUTYPBI, PABEHCTBO TPEYTOJILHUKOB, TapalIeIbHOCTh NPSIMBIX, IEPIEHANKYISIPHOCTD
MIPSIMBIX, YTIIBI MEXTY TPSIMBIMH, IEPIICHAUKYIISAP, HAKJIOHHAS, IPOSKIIUs, TI01001e GUTyp, Mo 100HBIE PUTYPHI, TOA00HBIC TPEYTOJIbHUKHY;
®1ICTIOJIb30BaTh CBOMCTBA MOI00US U PaBeHCTBA (DUTYp MPHU PELICHUH 3a/1a4.

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

®1ICTIOJIb30BaTh OTHOILICHUS JJIsi TOCTPOCHHUS U MCCIEAOBaHNS MaTEMaTHUECKUX MOJIeel 00bEeKTOB peaTbHOM KU3HU.

HN3mepeHusi u BbIYMCIEHUS

®CBOOOJTHO OMEPUPOBATH TMOHATHUAMH JUIMHA, IUIOMIA]h, OO0BEM, BEJIWYMHA YIVIa KAaK BEJIMYMHAMH, WCIIOIh30BaTh PABHOBEIMKOCTh H
PaBHOCOCTABJICHHOCTh TMPHU PEIICHUU 3a7a4 Ha BBIYUCICHUE, CAMOCTOSITEIFHO MOJIy4aTh W MCIOJIb30BaTh (POPMYIIBI NIl BBIUMCICHUN TUTOMIAACH U
00BEMOB QUTyp, CBOOOAHO OMEPUPOBATH MIMPOKUM HAOOpOM (GOpMYT Ha BBIUMCICHHE MPH PEHICHUH CIOKHBIX 3a7ad, B TOM 4YHCIEe M 3a7ad Ha
BBIYHCIICHHE B KOMOMHAIMSAX OKPYKHOCTH M TPEYTOJIbHUKA, OKPYKHOCTH U &&¢

®CaMOCTOSITENTLHO (POPMYITHPOBATH TUIIOTE3BI U TIPOBEPSITH UX JTOCTOBEPHOCTb.

B noBceHeBHOI KU3HU U IPH U3YyYEeHUU APYTUX NPeIMETOB:

¢CBOOOIHO OMEepUpPOBaTh (HOPMYIIaMHU MPU PELICHUH 33724 B IPYTrUX YUEOHBIX MPEAMETax U MpHU MPOBEACHIUN HEOOXOAMMBIX BBIYUCICHUN B PEAIbHO M

JKHU3HU.



I'eomeTrpuyeckne mocTpoeHus

®0IIEPUPOBATH MOHATHEM HA0Opa FIIEMEHTOB, ONPECIISIONINX TeOMETPUUYECKYI0 QUrypy;

eBJIaZIcTh HAOOPOM METOJIOB OCTPOCHHI IIUPKYJIEM U JTHHEHKOIA;

®IIPOBOJUTH aHAJIU3 U PEAIM30BBIBATH ITAIlbl PEIICHUS 3a1a4 Ha IIOCTPOCHHUE.

B noBceqHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX MPeIMETOB:

OBLIITOJHATL ITOCTPOCHUA HAa MCCTHOCTH,

®OIICHUBATH PA3MEPHI PEATBHBIX 00BEKTOB OKPYKAIOIIET0 MHpA.

IIpeoGpazoBanusn

®OIICPpUPOBATH ABMKCHUAMHU U Hp606pa3OBaHI/I$IMI/I KaK MCTalIpCAMCTHBIMHA ITOHATUSAMU,

®0IIEPUPOBATH MOHITHEM JIBHKCHUS U PEOOPa30BaHUS OI00MS Isi 000CHOBAHHA, CBOOOTHO

BIIQJICTh TIPUEMaMU IOCTPOCHHS (UTYp C MOMOIIBIO JIBIDKEHUH W MpeoOpa3oBaHUS IMOJOOMS, a TaK)Ke KOMOWHAIMSAMH JIBIKCHUH, NBY)KCHUU H
npeoOpa3oBaHuii;

®1ICII0JIb30BaTh CBOMCTBA JIBUKEHUH U IpeoOpa3oBaHUM Ui MPOBENEHUS OOOCHOBAHMS M J0Ka3aTeIbCTBA YTBEPXKICHUNW B T'€OMETPUU U APYTUX
y4eOHBIX IpeaAMeTax; MoJIb30BaThCsl CBOMCTBAMMU JABM)KEHUH U peoOpa3oBaHUil IpH peleHuH 3a1ay.

B noBcenHeBHOM KU3HU U NIPH U3YyYEHHUH APYTUX NPeIMETOB:

®IIPUMEHSTH CBOWCTBA JIBUKEHUHN U IPUMEHSATH [T0JJ00UE [Tl TOCTPOSHHUH U BBIYUCICHUH.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

®CBOOOIHO ONEPUPOBATh MOHATUSMHU BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, IIPOM3BEACHHE BEKTOpAa Ha YMCJO, CKAJsipPHOE MPOU3BEICHHUE BEKTOPOB,
KOOpJAWHATHBI Ha IIJIOCKOCTHU, KOOPAWHATBI BEKTOPA,

®BJIAZICTE BEKTOPHBIM U KOOPAWHATHBIM METOAOM Ha INIOCKOCTH JJIA PCIICHUSA 3a/la4 Ha BEIYUCIICHUE 1 JOKA3aTCJIbCTBA,

®BBINIOJHATH C MMOMOIIBIO BEKTOPOB M KOOPAMHAT JIOKA3aTEIbCTBO M3BECTHBIX €My I€OMETPUYECKHX (DAKTOB (CBOWCTBA CpPEeIHHUX JIMHHIMA, TEOpEM O
3aMeyaTesbHbIX TOYKaxX M T.I1.) U MOJIy4aTh HOBbIE CBOMCTBA M3BECTHBIX (PUTYD;

®1CITI0JIb30BATh YPABHCHUA (1)I/Il"yp AJIg peHICHUA 3a1a4 U CaMOCTOATCIIbHO COCTABJIATh YPAaBHCHUSA OTACIIBHBIX IIJIOCKUX (1)I/Il"yp

B noBcenHeBHOM KU3HU U IIPH M3YYEHHUH APYIUX NPEIMETOB:



®1ICTIOIHb30BATh TOHATHS BEKTOPOB U KOOPJMHAT sl pEIICHUS 3a/1a4 10 Gu3uKe, reorpaduu u ApyruM ydeOHbIM MPEAMETaM.

BBITyCKHUK TIOTyYUT BO3MOXKHOCTh HAYYUThCS B 7-9 Kilaccax Jjisl YCIENIHOTO MPOIOJKEeHHsI 00pa3oBaHus Ha 6a30BOM YpOBHE.

I'eomerpuueckue purypnbi

Onepuposams NOHAMUAMU 2e0MEMPULECKUX Puyp;

#L136/1€KAMb, UHMEPRPEMUPO8AmMs U NPeodPAa308bl8ams UHGOPMAYUIO O 2eOMEeMPUYECKUX USYPax, NPeOCMAsIeHHYIO HA YePMeHCax,

eNpUMEHAMb 2eoMempuiecKue hakmol 015 peuleHus 3a0ay, 8 mom Yucie, RPeonoaazaruux HeCKOJIbKO WUa208 peueHusl;

ehopmyauposams 8 NPOCMeENUUX CLYYAAX CBOUCMBA U NPUSHAKU Puyp;

#00KA3b18AMb 2e0MEeMPUUECKUE YINBEPIHCOCHUSL,

eg1a0emsb CIMaHOapmHuol Kiaccugurayuell nIoCKux guayp (mpey2oibHUKo8 u Yemvlpéxy2oibHUKOS).

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

0L/CTI0Ib308AMb CEOUCMBA 2eOMEMPUYECKUX hucyp OISl peulenus 3a0ay NPaKkmuiecko20 Xapakmepa u 3a0ay u3 CMe#CHbIX OUCYUNTUH.

OTHOmEeHNs

Onepuposams NOHAMUAMU. PABEHCMBO (uUcyp, pasHsle hpueypol, PA8EHCMB0 MPEY2OTbHUKOS, NAPALIeIbHOCHb NPAMbLX, NePNEeHOUKVIAPHOCHb NPAMbIX,
Velbl MedHcOy NPAMbIMU, NePREHOUKYIAD, HAKIOHHAS, NPOeKYUs, no0obue gueyp, nooobHvle Gueypvl, NOO0OHbIE MPEY2OIbHUKU,

enpumensams meopemy Paneca u meopemy o nNponOPYUOHANLHLIX OMPE3KAX NPU PEUUEHUU 3A0aY,

eXapakmepuz08amyv 83AUMHOE PACNONONCEHUE NPAMOLL U OKPYHCHOCMU, O8YX OKPYHCHOCMEU.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

#L/COIL306AMb OMHOWEHUS ]IS peuleHUs 3a0ay, 803HUKAIOWUX 8 PeAIbHOU HCUZHU.

N3mepeHus u BoIYMCIEHUS

onepuposams NPeoCcmasieHusmu o OauHe, niowaou, oovéme kax senuuunamu. Ipumensmo meopemy Ilugacopa, hopmynvt nnowaou, oovéma npu
PeleHuU MHO2OUIA208bIX 3a0al, 8 KOMOPbLIX He 8ce OaHHble NPeOCmAasienbl I6HO, d MpedYIom 8bIYUCIEHUL, ONEePUPO8amy Ooiee WUPOKUM KOTUYECIEOM
Gopmyn onunsl, niowaou, 00vEMA, GLIYUCTAMb XAPAKMEPUCUKU KOMOUHAYUU Queyp (OKpYysHCHOCMEN U MHO20Y20IbHUKO8) 8bIYUCIAMb PACCMOAHUSA
Mmedncoy ¢hueypamu, npumMeHsms mMpueoHoMempuieckue Qopmynvl 01 GbIYUCIEHUL 8 DOoNee CIONCHBIX CYHAsAX, NPOBOOUMb GbIYUCTIEHUs HA OCHO8e

paesHoeeluKkocmu U paeHOCoOCmaeleHHocmu,



#1POBOOUMb NPOCMbIE BbIUUCTIEHUSA HA 00BEMHBIX MeNax,

echopmynuposams 3a0ayu Ha BbIYUCTEHUE ONUH, NIoWadell U 00bEMO8 U peuams ux.

B noBceHeBHOI KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

#1POBOOUMb BbIUUCTEHUSA HA MECIMHOCTNU,

NpUMEHAMb POPMYTbL NPU BIYUCTEHUSX 8 CMENCHBIX YUEOHbIX NPeOMemax, 6 OKpyjicarowell 0eticmeumenbHOCmu.

I'eomeTpuyeckue MOCTPOEHUSA

eu300padicams ceomempuyecKkue Quaypvl o MeKCmo8oMY U CUMBOTbHOMY ONUCAHUIO,

#C30O0OHO ONEPUPOBAML YEPMENCHBIMU UHCTNPYMEHMAMU 8 HECTIONCHBIX CLYYAsX,

®GLINONIHAMbG NOCMPOEHUST MPEY2ONbHUKOS, NPUMEHSIMb OMOeNIbHble Memoobl NOCMPOCHUL YUPKYIeM U JUHEUKOU U Nposooums npocmeuuiue
UCCIe008AHUS YUCIA PeUleHUl,

®L300padcams Munogvle NIOCKue hueypvl U 00vbeMHble meia ¢ HOMOWbIO NPOCMEUUX KOMNbIOMEPHBIX UHCMPYMEHMOS.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

#GLINONIHAMb NPOCMeENUUe NOCMPOEHUsL HA MECITHOCMU, He0OX00UMbLe 8 PeAbHOU HCUSHU,

®OYECHUBAMb PA3MEPLL PEATIbHBIX 00BEKMO08 OKPYHCAIouje2o Mupd.

IIpeoOpa3oBanus

onepuposams NOHAMUEM OBUNCEHUSL U NPeodpa308anusi nodoodus, 61ademsv NPUéMamiu NOCmMpoenus Queyp ¢ UCNONb308AHUEM OBUNCEHUU U
npeobpazosanuti n000OUsl, NPUMEHAMb NOJYYEeHHble 3HAHUS U ONbIM NOCMPOEHULL 8 CMENCHBIX NPEeOMemax U 8 PeaibHbIX CUMYAYUSX OKPYIHCAIoue2o
mupa;

ecmpoums hucypy, n000OHYI0 OAHHOU, NOJBL30BAMBCS CEOUCMBAMU NOO0OUSL 011 0DOCHOBAHUSL CEOUCME PUcyp,;

NpUMEHAMb CBOUCMBA OBUNCEHULL OJIs1 NPOBEOEHUsI NPOCMEUUUX 000CHOBAHUL CBOUCME huyp.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

ONPUMEHAMD CEOUICMBA OBUINCEHUL U NPUMEHAMb NOO0OUE 0151 NOCIPOEHUU U 8bIYUCTEHUIL.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH



Onepuposams NOHAMUAMU 6EKMOP, CYMMA, PA3HOCMb 8eKMOPO8, NPOU38e0eHUe 6EKIMOPA HA YUCTIO, Y20 MeXCOy 86eKMOPaMU, CKAIAPHOE NPOU3BedeHUe
8eKMOpPO8, KOOPOUHAMbL HA NIOCKOCMU, KOOPOUHAMbL 8EKMOPA,

®GLINONHAMb 0eUCMBU HAO 8eKMOPAMU (CNlOJCeHUe, BblYUmMAaHUue, YMHONMCEHUe HA YUCILO), BbIYUCTAMbL CKANAPHOe Npou3gedeHue, Onpeoeisims 6
NPOCMEUWUX CIyHasx Yeoi MexicOy 8eKMopamil, GblNOHAMb PA3LONCEHUE 8eKMOPA HA COCMAGIAWIE, NPUMEHIMb NOJYYeHHble 3HAHUS 8 u3suKe,
NOIb308AMbCIL POPMYNIOU BLIYUCTICHUS PACCTNOSHUSL MENHCOY MOUKAMU NO U3BECHHBIM KOOPOUHAMAM, UCHONIb3068AMb YPAGHEHUs. (hucyp O/ peulenus
3a0auy;

ONPUMEHSAMb BEKMOPbL U KOOPOUHAMBL OJisL PEULEHUsL 2eOMEMPULECKUX 3a0ad HA BbIYUCTEHUE OJIUH, YeIl08.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

0L/CTI01b3068AMb NOHAMUS BEKMOPO8 U KOOPOUHAm OJisl peulenus 3a0ay no gusuxe, ceocpaguu u oOpy2um y4eOHbiM npeomeman.

MeTtoabl MATEMAaTUKH

®LCNOJIL3YA U3YHEHHblE M€m0()bl, npoeodumb ()OKa3amerbcm60, BbINOJIHAMb ONPOBEPIHCERUE.



2. Conep:kanmue.
I'eomerpuueckne purypnbi
Hauanvnvie ceomempuueckue ceeoenus.
Bo3HukHOBeHHE MaTeMaTUKU Kak HAayKd, 3Tanbl ee pa3BuTus. OCHOBHBIE pa3zelibl MaTeMaTUKH. Briaromuecss MaTeMaTUKU U UX BKJIAJl B Pa3BUTHE
Hayku. [Ipsambie n yrael. Touka, mpsiMas, MI0CKOCTb. OTpe3ok, ayd. Yrod. Buael yriioB. BepTukaibHble U CMeXHBIE yIUibl. buccektpuca yria.
I'eomeTpuueckoe Mecto Touek. CBONHCTBA OMCCEKTPHUCH YIIIa M CEPEIUHHOTO NMEePIeHAUKYIsIpa K oTpe3Ky. [Ipsimbie u yribl. Touka, npsmMas, MIOCKOCTb.
Otpe3sok, ayd. Yroi. Buasl yrioB. BeprukanbHbie U CMEXHBIE YIibl. buccekTpuca yria.
Tpeyzonvruku.
Tpeyronsauk. Bricota, Mennana, OMCCEKTpHca, CpEIHss JIMHHUS TpEyroyibHUKa. PaBHOOEIpEHHBIE M PAaBHOCTOPOHHHUE TPEYTOJbHUKH; CBOMCTBA U
MIPU3HAKU PaBHOOEPEHHOTO TPEYToJIbHUKA. MeTpHiecKre COOTHOIICHHUS B TPSIMOYTOJIbHOM TpeyroibHuke. Teopema [Tudaropa. Tpuronomerpuueckue
(GYHKIIMM OCTPOrO yriia MpsIMOYTOJIbHOTO TPEYroibHUKA. PelieHrne nmpsiMOyroibHbBIX TPEYrOJbHUKOB. TpuroHomerpuueckue GyHKuuu yria ot 0° 10
180°. Teopema kocuHycoB. Teopema cunycoB. Pemenue TpeyroasHUKoB. DOpMYIbI 711 HAXOXKIEHUS TIJIOIIAIH TPEYTOJbHUKA.
OxpysicHocms u Kpye.
I'eomerpuueckoe mecto Touek. OKpykHOCTh U Kpyr. HekoTopsie cBoiicTBa okpyxHocTH. KacaTenbHas k
OKpYKHOCTH. OTIMCaHHasl U BIIMCAHHAS OKPYXHOCTH TPEYTOJIbHUKA.
MmuozoyeonvHuku.
MHuoroyroinpHuK. BpIykiibie MHOTOYroabHUKH. [IpaBUiibHBIE MHOTOYTOJIBHHKUA. TeopemMa O CyMMe YIVIOB BBIITYKJIOTO MHOTOYTOJBHUKA.
[Tapannenorpamm, cBOWCTBa MapajuieJorpaMMa M ero mpusHaku. [IpsMoyronsHUK, CBOMCTBa mpsMoyroidbHuka. Pom0O, cBoiictBa pomba. KBampar.
Tpanenus, cpeansisi TUHUS Tpamneluu;, paBHoOeapeHHas Tpamenus. [loHsTue mmomaa MHoroyroipHuka. Ilnomans npsmoyronpHuKa. [Imomanb
napasienorpamma. [Inmomaas Tpeyrompauka. [lnomans Tpaneunu. [IpaBuinbHbIE MHOTOYTOIBHUKHY U UX CBOMCTBA. JlyinHa okpyxHOCTH. [LI1omans kpyra.
OTHOmEeHust
Pasencmeso ¢ueyp
CBoiicTBa paBHBIX TPEYroJbHUKOB. [I[pr3HaKku paBeHCTBA TPEYTrOJIbHUKOB.

IlapannenvHovle u nepnenOuKyIapHvle npsMble



[TapamnensHble M nepecekarommecs npsmele. lleprneHaukynspHsle npsMble. Teopembl O NApauIEIbHOCTH M NEPHEHIUKYISPHOCTH IPSIMBIX.
IlepnienauKynsp ¥ HaKJIOHHas K npsMod. CepeauHHBIA NMEepIeHAuKyIap K oTpe3Ky. ['eomerpuueckoe mecto Touek. CBOICTBa OMCCEKTPUCH! yIiia U
CEPEIMHHOIO MEePIEeHIUKYIIApa K oTpe3Ky. HaknonHas, npoexuus.

Ilooobue

Teopema ®aneca. Teopema 0 IpONOPLIMOHATIBHBIX OTPE3KAX.

ITonoGHbIe TpeyronbHUKU. [1epBblii npru3HaK M0100US TPEYroIbHUKOB. BTOpOil 1 TpeTuii npu3Haku n1oJo0us TPEYTroJIbHUKOB.

H3mepenus 1 BbIYHCICHUS

Paccmosinusa

Paccrosinue Mexny Toukamu. PaccrosiHue ot Touku 70 npsiMoid. PaccTosiHue Mexy gurypamu.

I'eomeTpuyeckue nocTpoeHus

I'eomerpuueckue MOCTPOCHUS Ul WIUTIOCTPALMM CBOMCTB reoMeTpuyeckux (uryp. MHCTpyMEHTHI sl NOCTPOCHUIN: HUPKYJIb, TUHEHKA, YrOJIbHHUK.
[Ipocreitmme mocTpoeHUs MUPKYIEM U JIMHEHKON: TOCTPOECHUE OMCCEKTPHUCHI yTila, IEPICHANKYIIAPA K IPSIMOM, yriia, paBHOTO TaHHOMY.

ITocTpoeHne TpeyronbHUKOB 110 TPEM CTOPOHAM, IBYM CTOPOHAM M YIUIy MEKJy HUMH, CTOPOHE U JBYM IIPWIECKAIIUM K HEH yriaM. JleneHne oTpeska
B JaHHOM OTHOILIECHHHU. 3aJJa4l HA TIOCTPOEHUE. MeTo/1 FreOMETPUUECKHUX MECT TOUEK B 3a/1a4ax Ha MIOCTPOEHUE.

I'eomeTrpuyeckne npeodpa3oBaHus

I'eomeTpuueckue npeodpazoBanus. [lonstue o paBencTBe ¢uryp. [loHsTHE O IBUKEHUU: OCeBasi U LEHTpaJbHasi CAMMETPUH, TapajljieNbHbIN NepeHoc,
noBopoT. [TonsiTue o mogo6uu GuUryp 1 roMoTETHH.

BekTopb! M KOOPAMHATHI HA IJIOCKOCTH

Bexmoput

[Tonstne BekTopa. Koopanuate! Bektopa. Cl0KE€HHE U BBIYMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha Yucio. CKalsIpHOE IPOU3BEEHNUE BEKTOPOB.
Koopounamot

PaccrosiHre Mexly IByMsI TOUKaMU C 3a/laHHBIMU KoopauHatamu. KoopauHaThl cepeinHbl OTpe3Ka. YpaBHEHHE (QUTYpbl. YpaBHEHHE OKPYKHOCTH.

YpaBHeHHE MPAMOA. YTI0BON KOAXDDUIIUEHT MPSIMOA.



3. TemaTu4eckoe IJIAHUPOBAHUE

Ne n/m Tema OcHoOBHoOe coep:kaHMe 110 TeMaM KonuuyectBo yacos XapakrepucTHKAa OCHOBHBIX BU0B IeSIT€JIbHOCTH YYeHHKA
Teopusi | MPaKTHKA
7 kaacce
1 HavanbHbie Bo3HUKHOBEHHE MaTeMaTHKH KakK HAyKH, 3Tambl | 4 11 DopMynupoOBaTh ONPEACIICHUS U WIIIOCTPUPOBATH MOHATHUS
TEOMETPUYECKUE ee pa3BuTHA. OCHOBHBIC pa3fenbl MaTEMaTHKH. OTpe3Ka, Jyda, yriaa, HpsMOro, OCTpOro, TyIOro H
CBEZICHUS. Bolpatomuecs MaTeMaTHKH M HMX BKIag B Pa3BEpPHYTOTO YITIOB, BEPTUKAJBHBIX U CMEXHBIX YIJIOB,
pazButue Hayku. IIpsmble u yriael. Touka, Ouccektpucsl yrina. OOBSCHATb, YTO TAKOE€ IEOMETPUYECKOE
npsimMasi, miockocTb. OTpe3ok, ayd. Yroa. Buast MECTO TOYEK, IMPUBOIUTL IPUMEPBI TI'€OMETPUYECKUX MECT
yriaoB. BeprukanpHble U CMEXHBIE  YIJIBL Touek. DopMmynupoBaThb AKCUOMY MApAJUICIBHBIX MPSIMBIX.
buccektpuca yrma. I'eomeTpudeckoe MecTo dopMynmupoBaTh M JOKa3bIBaTh TEOPEMBI, BBIPAKAIOIINE
Touek. CBoiicTBa OHWCCEKTPHCHI yIla U CBOWCTBA BEPTUKAIBHBIX U CMEXKHBIX YTI0B. Pemars 3a1aun Ha
CEepPEeNVHHOrO MNEPHEHAUKYIApa K  OTPE3KY. MIOCTPOEHHE, T0KA3aTEIbCTBO U BEIUUCIICHHS.
Ipsimble u yrimel. Todka, mpsiMas, IUNIOCKOCTb.
OTpe3ok, JTy4. VYrom. Bunbt VTJIOB.
BeprukanbHble U cMeXHbIE yIibl. buccekrpuca
yriua.
2 TpeyroiabHUKH. Tpeyromsauk. Bricota, menuana, Oouccektpuca, | 6 12 DopMynupoBaTh onpeeneHye MPSIMOYTOJIbHOTO,
CpemHss IMHUS TpeyrojbHuKa. PaBHOOEApeHHBIE OCTPOYTOJBHOTO, TYNOYrOJIbHOTO, paBHOOEIPEHHOTO,
U PaBHOCTOPOHHME TPEYTOJIBHUKHU; CBOMCTBA U PaBHOCTOPOHHETO  TPEYTOJIBHUKOB,  BBICOTBI,  MEIUaHBbI,

NIPU3HAKH  PaBHOOEAPEHHOTO  TPEYTOJIbHHKA.

IIpu3Haky paBeHCTBA TPEYTOJbHUKOB.

OUCCEeKTPHUCHI, CpeTHEel JIMHUM TPEYrojbHUKA, PAacIIO3HABATh U
n300pakaTh MX Ha uYepTeXax M pUCyHKaX. DopMyTupoBaTh
ONpEJEIICHUE PaBHBIX TPEYrojJbHUKOB. DopMynupoBarh u
JIOKa3bIBaTh TEOPEMBI O IPU3HAKAX PABEHCTBA TPEYIOJIbHUKOB.
@opMynupoBaTh U JI0Ka3blBaTh TEOPEMBl O IPU3HAKaX U
CBOMCTBaX paBHOOEIPEHHOrO TpeyroybHUKA. Pemars 3amaqm
Ha JI0Ka3aTeJIbCTBO M BBIYHUCIEHUS. BBIIENATh B YCIOBHH

3a7a4i yCJIOBHUEC U 3aKJIIIOUCHHEC. OHI/IpaHCL Ha YCJIOBHUC 3a/1a4Hu,




IPOBOANTH HEOOXOIUMBIC JOKa3aTelbHbIC pacCyXKacHus.

ConocTaBIIsITh nonyquHmﬁ PE3YJIbTAT C YCIIOBUEM 3aJa4YU.

[TapannenbHble IpsSMBIE.

ITapannensHele U TepeceKaroluecs MpsMbIE.
IleprnennukynsapHele OpsMble. TeopeMbl 0
MapayieIbHOCTH U NEePHeHAUKYJISIPHOCTH
npsMbeix. llepneHaukynsp ¥ HakJIOHHas K
npsmoil.  CepenuHHBIA  TEPHEHIUKYIP K
OoTpe3Ky. Il'eomerpuueckoe MeCTO  TOUEK.
CaolicTBa OHCCEKTPHCHI yIJIa M CEPEAUHHOTO

MEPICHANKYIISIPA K OTPE3KY.

11

DopMyIUpOBaTh ONpPEACICHUE IapaUICIbHBIX IPAMBIX, YIJIOB,
00pa30BaHHBIX ITPU NEPECCYCHUH ABYX MapalIeIbHBIX IPSMBIX
CEeKylllel, NEPHCHAUKYISPHBIX IPAMBIX, IEPHECHAUKYIApa U
HAaKJIOHHOM K IPpAMOM, CEPEIUHHOIO IEPIEHIUKYJsApa K
OTpEe3Ky, paclo3HaBaTh W H300pakaTh WX Ha dYEpTEkKAX H
pucyHkax. @opMyIHpOBaTh AKCHOMY MapaUIeIbHBIX HPSMBIX.
DopMynmupoBaTh M JOKa3bIBaThb TEOPEMBI, BBIPAKAIOIINE
CBOWCTBA M NPU3HAKH MNAPAIICIbHOCTH MpPSIMBIX, O
€IVHCTBCHHOCTH IIEpIEHAMKYJIpa K IPsAMOM, CBOWCTBE
HEePIEHINKYJIsIpa U HAKJIOHHOM, CBOMCTBaxX OMCCEKTPHCHI yria

U CEepeIMHHOTO NEPIICHIUKYIIAPA K OTPE3KY.

OKpYXHOCTb M KPYT.
I'eomerprueckne

TIOCTPOCHMUA.

I'eomerpuueckoe mMecto Todek. OKpYKHOCTh H
Kpyr. Hekoropsle cBolCTBa  OKpY)KHOCTH.
KacarenpHas

okpyxHocTH.  OmnmMcaHHass W BIMCaHHAS
OKpYXHOCTH  TpeyrojbHHKa. 3ajadydl  Ha
IocTpoeHHEe. MeTo1 FTeOMETPHUECKUX MECT TOUEK

B 3aJa4ax Ha IOCTPOCHUC.

11

INosAcHATH, 4TO Takoe 33Ja4ya Ha IOCTPOCHUE; TE€OMETPHUECKOE
Mecto Touek (I'MT). IIpuBoguts mpumepsr TMT.

N3o0paxaTh Ha pUCYHKax OKPYXKHOCTb M €€ 3JIEMEHTHI;
KacaTeJIbHYI0 K OKpPYKHOCTH; OKDPY>KHOCTh, BITHCAaHHYIO B
TPEYroJIbHUK, W OKPY)XHOCTb, OIIMCAHHYIO OKOJO HEro.
OmnuchIBaTh B3aUMHOE PACIIOIOKEHHE OKPY>KHOCTH M IPSIMO.
DopMynIupoBaTh ONpENeNIeHUs] OKPY)KHOCTH, Kpyra, HX
JJIEMEHTOB; KacaTeJIbHOW K OKPYXHOCTH; OKPY>KHOCTH,
OTIMCaHHOM OKOJIO TPEyroJbHHKA, OKPYXKHOCTH, BIIMCAHHOI B
TPEYrOJIbHHUK; CBOIMCTBA CEPEAMHHOTO MEPIEHIUKYIApAa Kak
I'MT; Owuccektpucel yrna kak ['MT; xacatenpHOW K
OKPY)KHOCTH; JHaMeTpa M XOpAbl; TOYKH IIEPECEUCHHUs
CEpEAMHHBIX NMEPNEHANKYISIPOB CTOPOH TPEYroIbHHUKA; TOUKU
repecedeHus] OWCCeKTPUC YTIIOB TPEYrOJbHHKA; TIPH3HAKH

KacaTeJIbHOM.




Jloka3bIBaTh TEOpEMBI O CEPEAMHHOM MEPIEHIUKYISIpE H
6uccekrpuce yria kak ['MT; o cBoiicTBax KacarenbHOi; 00
OKpY>KHOCTH, BIMCAHHON B TPEYrOJIbHUK, ONHMCAaHHOI OKOJIO
TpeyroJbHUKA; IPU3HAKHU KaCaTEIbHOM.

Pemate OCHOBHBIE 3ajaud Ha IOCTPOEHHE YIJa, PAaBHOTO
JAaHHOMY; TIOCTPOEHHE CEPENNHHOTO NEPIIEHANKYIIApA JAHHOTO
OTpe3Ka; MOCTPOCHUE MPSAMOM, MPOXOASLIEH Yepe3 AAHHYIO
TOYKY U MEPHEHAMKYJISIPHOM AAHHOM MpPsIMOM; IMOCTPOEHHE
OUCCEKTPUCH TaHHOTO YIJIa; MOCTPOCHHE TPEYTOJIBHHKA II0
JBYM CTOPOHAaM M YINIy MEXIY HHMMH; 110 CTOPOHE U IBYM
IpUIeXKalUM K Heil yriaMm. Pemate 3amauu Ha NOCTpOEHHE
meronom I'MT.

CTpouTh TPEyroJbHUK 10 TPEM CTOPOHAM.

HpI/IMCHﬂTL HU3YYCHHBIC OIIPEACICHUA U TCOPEMbBI K PCHICHUIO

3a1a4.
IToBTOpEHME. IocTpoeHus ¢ MOMOINBIO UUPKYNS U JIMHEHKH. 4 Pemare 3agaun Ha NOCTPOEHHE C MOMOLIBK LHPKYIS H
Pemenne 3aj1a4 Ha HOCTPOCHHE c nuHelku. HaxoguTs ycloBHsA CYyIIECTBOBaHHS —pEIEHHUs,
HCIIOJIb30BAaHHEM CBOWCTB W3YUEHHBIX QUTYD. BBINOJIHATH TOCTPOCHHUE TOUEK, HEOOXOIMMBIX JUIS HOCTPOCHHUS
uckomoil ¢urypsl. JlokaspiBaTh, 4TO IMOCTpOEHHAas (urypa
YAOBIETBOPSIET YCIOBUAM 3aa4H.
68
8 kiace
YeTbIpeXyroJIbHUKH. MHOroyrojapHuK. BBIIyKiIble MHOTOYTOJIBHUKH. | 7 17 PacnozHaBaTe U NPUBOAUTH INPUMEPHl MHOIOYTOJIBHUKOB,

[lpaBuibHBIE MHOTOYrONBHUKH. Teopema o
CyMME€ YIJIOB BBIIYKJIOTO MHOTOYTOJIbHUKA.
[Mapannenorpamm, cBoicTBa TapauienorpaMma u
ero mnpu3Haku. IIpsSAMOYronbHHMK, CBOICTBa

mpsiMoyroibHHKa. Pom0, cBoiictBa pomoOa.

¢dopmynupoBaTh ux ompexaeneHus. @DopmynupoBats U

J10Ka3bIBaTh TEOpEMY (o] CyMME yrioB BBIITYKJIOTO

MHOI'OYT'OJIbHUKA. DopMynupoBaTh OIIpEAEIICHUS
napajulesniorpaMma, — IpsIMOYrOJIbHMKA, —KBajapara, pomoa,
Tpamenuy, paBHOOEAPEHHON M MPSIMOYTOJIBHOM Tparenum,

CpelHel JTMHUH Tparneluu; pacio3HaBaTh U N300pakaTh UX Ha




KBagpar. Tpanenus, cpenHsst TUHUS Tpareiuu;

paBHo6eapeHHa$1 Tpaneuus.

yepTexax U pHUCyHKax. DopMynHpoBaTh M JOKa3bIBaTh
TEOpeMbl O CBOICTBaX U MPH3HAKAX YETHIPEXYTOJBbHUKOB.
HccrnenoBaTh cBOMCTBA UeTHIPEXYTOJILHUKOB. PemiaTtes 3amaun
Ha  TIOCTPOEHHE,  [OKa3aTelbCTBO M BBIUUCIICHMUS.
MonenupoBaTh YCIOBHE 3aladd C IOMOIIBIO uUepTeXa WU
PHUCYHKa, NPOBOJWTH MAONOJHHUTEIBHBIE NOCTPOCHUS B XOJE
pemieHus.  BpimenaTe  Ha  depTrexe — KOH(UTypaumy,
HEOOXOAMMBIC Ul TIPOBEICHHUS OOOCHOBAaHMH JIOTHYECKHX
1aroB penreHus. VIHTeprpeTHpoBaTh MOMyICHHBIH pe3yIbTaT |

COIIOCTABJIATH €I0 € YCJIOBUEM 3aJiavu.

ITonobue Teopema Qateca. Teopema o 7 DopMynIupoBaTh ONpEAeICHUE IOAOOHBIX TPEYrOIbHUKOB;
TPEYrOJbHUKOB. IIPONIOPLIUOHANIBHBIX OTPE3KaAX. CBOMCTBa MeJIaH TPEYroJbHUKA, OMCCEKTPHUCHI TPEYroIbHHKA,
[MonoOuble TpeyronbHUKU. IlepBblid MpHU3HAK NIEPECEKAIOIIUXCSL XOPA, KAcaTeIbHOW M CEKYIIEH; IpU3HAKU
moo0usl TPEeyroJibHUKOB. BTopoit u TpeTuii OJJ00HsI TPEYTOJILHUKOB.
MIPU3HAKK TOAO00US TPEYTONEHUKOB. JokaseBaTe  TeopeMbl Paneca, 0 MOPONOPLHUOHAIBHBIX
OTpe3Kax, O CBOWCTBaX MEIWAaH TPEYTOJbHUKA, OMCCEKTPHCHI
TPEyroJibHUKA; CBOMCTBA MEPECEKAIOIINXCS XOPJ, KacaTeIbHOU
U CEKyILel; MPU3HAKH 10100US TPEYTOIbHUKOB.
IIpumeHATh U3yUEHHBIE ONIPEAEIEHUS, CBOMCTBA U IPU3HAKY K
peLIeHUIO 3a/1a4.
Pewenue Merpuueckue COOTHOLIEHUSI B MPSIMOYIOJIbHOM 10 DopMynIupoOBaTh OINPEAEICHUSI CUHYCAa, KOCHUHYCAa, TaHICHCa,
HIPSIMOYT OJIbHBIX TPEYrOJbHUKE. Teopema ITudaropa. KOTaHI€HCa OCTPOTO yria MpPsIMOYTOJIBHOTO TPEYrOJbHUKA;
TPEYTOJILHUKOB. Tpuronomerpuueckne (GyHKIMH OCTPOTO yIJa CBOWCTBA BBIPAXKAIOIME METPHUUECKHE COOTHOLIEHHS B

IpsIMOYTONBHOTO  TpeyronbHUKa.  Pemenue

MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

NIPSIMOYIOJIbHOM  TPEYrOJbHUKE M COOTHOLICHHUS MEKIY
CTOPOHaMHM M 3HAYCHHSMH TPUTOHOMETPHUYECKHX (YHKIHH B
NIPSIMOYT OJIBHOM TPEYrOJIbHUKE. 3anuceiBaTh
TPUTOHOMETpUYecKHe (OPMYIIBI, BRIPAXKAIOIINE CBA3b MEXKIY

TPUTOHOMETPUIECKUMHU (DYHKIHSIMHA OTHOTO M TOTO %K€ OCTPOTO

yria.




PemaTe npsAMOYToNIbHBIE TPEYTOIBHUKH.

Jloka3bIBaTh TEOpPEMy O METPHUUECKUX COOTHOLICHHAX B
NPSIMOYTOJIBHOM ~ TpeyroyibHUKe,  Teopemy  Iludaropa;
(opMyIIBI, CBA3BIBAIOIINE CHHYC, KOCHHYC, TAHI'€HC, KOTAHTCHC
OJIHOTO ¥ TOTO %€ OCTPOro yria.

BbIBOANTE OCHOBHOE TPHUTOHOMETPHYIECKOE TOXKAECTBO U
3HAYEHHS CHHYCA, KOCHHYCa, TAHTCHCA U KOTAaHICHCA IS yTJIOB
30°, 45°, 60°.

[TpuMeHATh M3y4YEHHbIE ONPEIEIICHHS, TEOPEMBI U (HOPMYIIBI K

PELICHHIO 3a/ad.

MHOroyrojabHUKHU.
IInomanp

MHOTOYT'OJIbHHKA.

MHOroyrojibHHUKH. IlonsiTue mwromanu | 4
MHOroyrojibHuka. I[lmomanps mpsiMOYyroJibHUKA.
IInomanp napajiesiorpaMmma. IInomanp

TpeyrojbpHuka. [Inomaas Tpaneuuu.

ITosicHATB, YTO TAKOE IIOLIAb MHOIOYTOJIBHUKA.

OnuceiBaTh MHOTOYTOJIBHUK, €r0 3JEMEHTHI; BBIIYKJbIC U
HEBBITYKJIbIE MHOTOYTOJIbHUKH.

N306pakaTh 1 HaXOAUTh Ha PUCYHKaX MHOTOYTOJBHHK U €ro
JJIEMEHTHI; MHOTOYIOJBHHK, BIIMCAHHBIA B OKPYXHOCTb, H
MHOTOYTOJIbHHK, OIIUCAHHBII OKOJIO OKPY’KHOCTH.
DopMyIupoOBaTh ONPEAEIECHUS BIMCAHHOTO W OMHCAHHOIO
MHOTI'OYI'OJIbHUKOB, ILIOIAJ1 MHOIOYTOJIbHUKA, PABHOBEJIMKHUX
MHOI'OYI'OJIbHUKOB; OCHOBHBIE CBONCTBa IO U
MHOTI'OYI'OJIbHUKA.

Jloka3pIBaTh TEOPEMBI O CYMME YIJIOB BBIIIYKJIOTO N-YIOJIbHUKA,
IUIOIIAAH PSIMOYTOJIbHHKA, IO U TPEYTrOAbHHKA, MIO0IAIH
TpamernyH.

[TpuMeHsATh U3yUEHHbIE ONpeIesICHHs, TEOPEMBI U (GOPMYJIIBI K

PEUICHUIO 3a/1a4

10

Peseps.

IloBTOpeHue. 1
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11 Pemenne Tpuronomerpuueckne pynknun yria ot 0° mo DopMyupoOBaTh OINpEACICHUS] CHHYCa, KOCHHYCa, TaHTEHCa,
TPEYTOJbHUKOB. 180°. Teopema kocuHycoB. Teopema CHHYCOB. kotanrenca yriaa ot 0° mo 180°; cBoOICTBO CBSI3M JIMH
Pemenne  tpeyrompHukoB. Dopmynbl  ans JuaroHayiell 1 CTOpPOH HapajuieorpaMma.
HaXO0XACHUS IJIOUIAJN TPEYTOJIbHUKA. DopMynupoBaTh u Pa3bACHATH OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO.
Brrunciars 3HaUeHHE TPUTOHOMETPUUECKON (DYHKIMA yTIIa IMo
3HAYCHUIO OJHOHN M3 €ro 3aJaHHBIX ()YHKITHA.
DopMyITUpoBaTh U JOKA3BIBATH TEOPEMEI CHHYCOB, KOCHHYCOB,
CIICZICTBUSL M3 TEOPEMBI KOCHHYCOB M CHHYCOB, O ILIOINAIH
OIMMCAHHOI'0O MHOI'OYT'OJIbHHUKA.
3amuchiBaTh M JIOKa3bIBaTh (OPMYJBl Ui HaXOXKICHUS
IUIOLIAAN TPEYroJIbHUKA, PallyCOB BIIMUCAHHOW M ONMHCAHHOU
OKPYHOCTEH TPEYroJIbHUKA.
[IpuMeHSATh U3yUCHHBIEC OIPEICIICHISI, TEOPEMBI H (OPMYIIBI K
PeIICHHIO 3a1ad.
12 [IpaBubHEIC [IpaBuibHBIC MHOTOYTOJNHHUKH W WX CBOWCTBA. [osICHATE, UTO TaKOE€ HEHTP U IEHTPAIBHBIN YTOJlI IPaBUILHOTO
MHOTOYTOJbHHUKH. HmmmHa okxpyxHoctH. [Inomans kpyra. MHOTOYTOJIFHHUKA, CEKTOP U CETMEHT KPyTa.

DopMyIUpPOBaATh OIPEEICHUE IPABUILHOTO MHOTOYIOJIbHUKA;
CBOMCTBA NIPaBUIIBHOI'O MHOIOYTI'OJIbHUKA.

Jloka3pIBaTh CBOMCTBA IPAaBUIIbHBIX MHOIOYIOJIbHUKOB.
3amuceiBaTh M Pa3bICHATH (DOPMYIIBI JJIMHBI OKPYXKHOCTH,
IJIOLANH KpyTa.

3amuceiBaTh M JAOKa3bIBaTh (GOPMYIBI JAIMHBI JYTH, TUIOLIAIH
ceKkTopa, (popMyIbl JUIl HAaXOX/IEHHUS PaJlyCOB BIHCAHHOW M
OIUCAHHOM OKPY>KHOCTEH NMPaBUILHOIO MHOTOYTOJIbHUKA.
CTpouth C TIOMOUIBIO IUPKYNIS W JIMHEWKH NPaBWIbGHBIC
TPEYrOJbHUK, YETBIPEXYTOIbHUK, IIECTUYTOJbHUK.
[IpuMeHATs M3ydEHHBIE ONpEeIeNICHIs, TEOPEMBI B (OPMYIIHI K

PEIICHHUIO 3a/1a4.




13 JlexapToBbI PaccTostHne Mex 1y 1ByMsl TOUKAMH C 33 JaHHBIMH OmnuceIBaTh NPSIMOYTOJIBHYIO CUCTEMY KOOPANHAT.
KOOPAMHATEHI. koopauHaTaMu. KoopanHaThl cepeuHbl OTpe3Ka. DopMynupoBaTh ONpeNelieHue  ypaBHEHUS ¢burypsl,
VYpaBHeHue ¢Gurypsl. YpaBHEHHE OKPY)KHOCTH. HEOOX0AMMOE M JOCTATOYHOE YCJOBUSI MApalljIeIbHOCTH JBYX
VYpaBHeHue npsMoil. YrioBoil ko3¢ dHIMEHT NPSIMBIX.
IIPSIMOIA. 3amuchiBaTh M JI0Ka3bIBaTh (OPMYJIBI PACCTOSHHUS MEXIY
JBYMsI TOYKaMH, KOOPJUHAT CEPENNHBI OTPE3Ka.
BeiBomnTh ypaBHEHHE OKpYXHOCTH, O0OIIee ypaBHECHHE
MIPSIMO¥i, ypaBHEHHE TIPSIMOH C YTIOBEIM K03 purineHToM.
Joka3siBaTh ~ HEOOXOAMMOE W JIOCTAaTOYHOE  YCIIOBHE
HapayIeIbHOCTH JBYX MPSIMBIX.
[IpuMeHsTh U3y4YeHHbIE ONpe/IesICHHs, TEOPEeMBbl U (HOPMYIIBI K
pELICHUIO 3aa4.
14 BexkTopsl. Ilonartue BexTtopa. KoopaumHaTel BekToOpa. OnuceiBaTh MOHATHS BEKTOPHBIX M CKAJSIPHBIX BEJIWYHH.

CloxeHue U BBIYUTAHHUE BCKTOPOB. YMHOXEHHE
BCKTOpPA Ha YHCIIO. CKaJ’IﬂpHOG MMpOU3BEACHUC

BCKTOPOB.

WnmocTpupoBaTh MOHATHE BEKTOPA.

dopmynupoBath OTIpeAeICHUS MOJIYIIS BEKTOPA,
KOJUIMHEAPHBIX BEKTOPOB, pAaBHBIX BEKTOPOB, KOOPIMHAT
BEKTODA, CYMMBI  BEKTOPOB,  pa3sHOCTH  BEKTOpOB,
MPOTHUBOIIOJIOKHBIX BEKTOPOB, YMHOKEHHS BEKTOpa Ha YHCIIO,
CKaIPHOTO TPOM3BEACHUS BEKTOPOB; CBOWMCTBA pPAaBHBIX
BEKTOPOB, KOOPJMHAT PABHBIX BEKTOPOB, CIIOKEHHS BEKTOPOB,
KOOpPAMHAT BEKTOpa CYMMBI M BEKTOpa pa3HOCTH JBYX
BEKTOPOB, KOJUTMHEApHBIX BEKTOPOB, YMHOXEHHsI BEKTOpa Ha
YHUCIIO,  CKAJSIPHOTO  TPOW3BEAEHHUS  IBYX  BEKTODPOB,
NEPIEHANKYIIPHBIX BEKTOPOB.

Jloka3bIBaTh TEOPEMBI O HAaXOXKJIEHHU KOOPAUHAT BEKTOpa, O
KOOpAMHATaX CYMMBI M Pa3HOCTH BEKTOPOB, OO0 YCIIOBHH
KOJJIMHEAPHOCTH JIByX BEKTOPOB, O HAXOXKICHHH CKAJSIPHOTO

MIPOU3BEACHNUS IBYX BEKTOPOB, 00 YCIIOBUH




TepreHANKYIIpHOCTH. HaXoanTh KOCHHYC yIila MEXIY IBYyMS
BEKTOpaMHU.
[IpuMeHATh U3yUYCHHBIC OMPECIICHHS, TEOPEMBI i (POPMYIIBI K
PEIICHUIO 3a1a4.
15 I'eomerprueckue I'eomerpuueckue npeobpazoBanus. [lonstue o 3 OOBACHATh M WUTIOCTPUPOBATh TOHSATHE paBeHCTBA (GUTYD,
npeoOpa3oBaHusl. paBeHcTBe Guryp. [loHsTHE O TBUKCHUM: OCCBast monobusi. CTpOWTH paBHBIE M CHMMETPUYHBIC (DUTYPEI,
W TICHTpaJbHAas CHMMETPHH, TapaJuIeIbHBIA BEITIONTHATE MapaUIeTbHEIN MepeHoCc U MoBopoT. VccnenoBaTh
nepeHoc, noBopoTt. [lousTue o momxobuu Guryp u CBOWCTBA ABIDKCHHUH C IIOMOIIBIO KOMITBIOTEPHBIX MPOTPAMM.
TOMOTCTHH. BBIMONHATE  TPOGKTHI 1O  TeMaM  TeOMETPHYECKUX
mpeoOpa3oBaHUil HA TIOCKOCTH.
16 Peseps. IToBTOopenue. Pemenue 3amay BTOpPOM dYacTu 9
oro.
66
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