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1. HnarmpyeMble pe3yJbTaTbl 0OCBOCHHUSA IIPEAMETA (J'II/I‘IHOCTHI)Ie, MeETalnpeaAMETHLICE, l'[pe}IMeTHbIe)

JInunocTHbIE:

® yMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3yNIbTaT yueOHOI MaTeMaTHYeCKOH e TebHOCTH;

e (GopMUpPOBAHUE OTBETCTBEHHOI'O OTHOLIEHUS K 00yUEHHUIO, TOTOBHOCTHU U CIIOCOOHOCTH 00Y4aIOIUXCsl K CAMOPA3BUTHIO M caMO0O0OPa30BaHUIO
Ha OCHOBE MOTHMBALIMM K OOYYEHHUIO W TMO3HAHHUIO, BBIOOpY NayibHEiIero odpa3oBaHusi Ha 0a3e OPUEHTHPOBKM B MHUpE Mpodeccuil u
npodecCHOHATIBHBIX HPEANOYTEHIH, 0CO3HAHHOMY TOCTPOSHHIO MHAMBUAYAJIbHON 00pa30BaTEIbHOM TPAEKTOPHU C YUETOM YCTOMUYHMBBIX
MO3HABATEIbHBIX HHTEPECOB;

e (GopMHUpPOBAaHHUE LIEIOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOHN NMPAKTUKHY;

e (QopMUpOBaHWE KOMMYHHKATHBHOH KOMIIETEHTHOCTHM M OOLIEHWH M COTPYIHHYECTBE CO CBEPCTHHUKAMHM, CTApPIIMMH W MIAALNIMMHU B
00pa3oBaTenbHOM, O0IIECTBEHHO MOJIE3HOH, y4eOHO-UCCIIeJ0BATEIbCKOM, TBOPUECKOH 1 IPYTUX BUAX JACATEILHOCTH;

e yMEHHeE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIIM B YCTHOW M MUCbMEHHOM peuu, MOHUMATh CMBICIT IOCTABJICHHOM 3a/1auu, BEICTPAUBATh

apryMeHTaluIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI;

KPUTHYHOCTH MBIIUICHHUS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BBICKA3BbIBAHUS, OTIMYATH TUIIOTE3Y OT (haKTa;

KpPEaTHBHOCTH MBIIICHHSI, THUIIUATHBY, HAXOAYNBOCTh, aKTUBHOCTb MTPH PEUICHUH TE€OMETPUUYECKHX 3a7ay;

YMEHHE KOHTPOJIHMPOBATH MPOLIECC U PE3YIbTAT YI€OHOW MaTeMaTHUECKON AEATEIbHOCTH;

® CrHOCOOHOCTH K SMOIIMOHAIIFHOMY BOCTIPHATHIO MaTEMAaTHIECKUX OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKACHUH.

MeTanpeamMerHsble:
Pezynamusnvie ynusepcanvhuvle yuebnvie oeticmeusi:

YMEHHE CaMOCTOSITEIFHO TJIAHUPOBATh albTEPHATUBHBIE MYTH JOCTHKEHUS 1€JIeil, 0CO3HAHHO BHIOMpaTh HambOosee d(PPeKTUBHBIE CTIOCOOBI
penieHust yueOHbIX U MMO3HABATEIbHBIX 33/1a4;

YMEHHE OCYIIECTBIATH KOHTPOJIb IO Pe3yNbTaTy U CHOCO0Yy ACHCTBHS Ha ypOBHE MPOHM3BOJILHOTO BHUMAHHUS M BHOCUTH HEOOXOJUMBIE
KOPPEKTHUBBHI;

yMEHHUE aJIeKBaTHO OIIEHUBATh MPABUIBLHOCTH HJIM OMMOOYHOCTH BBITIOJIHEHHS YIEOHOU 3a/1auu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE
BO3MOKHOCTH €€ PELIEHUS;

MMOHUMAaHHUE CYIIIHOCTH aJTOPUTMUYECKUX MPEANUCAHUN U YMEHHUE JEHCTBOBATh B COOTBETCTBUU C MPEIJIOKEHHBIM aJITOPUTMOM;

YMEHHE CAMOCTOSITEIHHO CTAaBUTH I1€JIH, BEHIOMPATh U CO3/1aBaTh aJITOPUTMBI JIJIsl PEIICHHs YIEOHBIX MaTEMAaTHUECKUX TTPOOIIeM;

YMEHHeE MJIaHUPOBATh U OCYLIECTBIIATDH JESATEIbHOCTh, HAIIPABJICEHHYIO Ha PEIIeHUE 3a]1a4 HCCIIeI0BAaTEIbCKOTO XapaKTepa.

Ilo3nasamenvhule ynugepcanvhvie yuebHbvle Oeticmeus.

OCO3HAHHOE BJIAJICHHE JIOTUYECKUMU JCUCTBUSAMHU ONPEICICHUS MOHATHI, 00001eHUs, YCTAHOBIICHUS aHAIOTHIA, KIACCU(UKAIIMKA HAa OCHOBE
CaMOCTOSITENTLHOTO BBIOOpA OCHOBAHUM M KPUTEPHEB, YCTAHOBJICHHS POJIOBUIOBBIX CBSI3EH;

YMEHHE yCTaHABJIMBATH MPUUNHHO-CJICICTBEHHBIC CBS3HM, CTPOUTH JIOTUUECKOE PACCYXKACHUE, YMO3aKIIOUeHHE (MHAYKTUBHOE, JEAYKTUBHOE H
10 aHAJIOTHH ) ¥ BBIBO/IBI;



yMEHHE CO3[aBaTh, NPUMEHITh W TNPEoOPa3OBHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA, MOJEIM W CXEMBI Uil pEUIeHHs Y4eOHBIX |
II03HABATEJIbHBIX 33714,

¢dbopmHupoBaHHE U pa3BUTHE Y4eOHOM M OOIIENOJb30BATEIbCKOW KOMIIETEHTHOCTHM B O0OJAaCTH MCIIOJIB30BaHMUs HH(GOPMAllMOHHO-
KOMMYHHUKAIMOHHBIX TexHoJoruid (MKT-komneTeHTHOCTH);

(dbopmMHUpoBaHKE MTEPBOHAYAIBHBIX PEACTABICHUN 00 UIESIX U O METOJIaX MAaTeMAaTUKU KaK YHUBEPCAIBHOM S3bIKE HAYKH U TEXHUKH, CPEICTBE
MOJICIIMPOBAHUS SBJICHUN U IIPOLIECCOB;

YMEHHUE BUJIETh MaTEMaTUUYECKYIO 3aJjauy B KOHTEKCTe IPOOJIEMHOM CUTYyalluK B IPYTrUX AUCLUILUIMHAX, B OKPYXKAIOLIEH KU3HY;

YMEHHUE HaXOJIUTh B Pa3IMYHBIX MCTOYHUKAX MH(OPMAIMIO, HEOOXOJUMYIO Ul pEIIeHUs MaTeMaTH4eCKUuX MpoOsieM, U NpeACTaBiIsATh €€ B
MOHATHOW (hOpMe; MPHHUMATH PEIICHHUE B YCIOBUSAX HEMOJIHON U N30BITOYHOM, TOUHOW M BEPOATHOCTHON MH(pOpMAIu;

yMEHHUE IOHMMAaTh W UCIOJIb30BaTh MaTeMaTHUYECKHE CpEJCTBa HAIVIAJHOCTH (PUCYHKH, YEepTEeKH, CXeMbl U Jp.) I WILIOCTpPALUH,
UHTEPIIPETALMH, apTyMEHTALlUN;

YMEHHUE BBIJIBUTATh TUTIOTE3BI MTPH PEIICHUN YIeOHBIX 3a/1a4 U IOHUMATh HEOOXOIMMOCTh HX TIPOBEPKHU;

YMEHHUE IPUMEHSATh UHAYKTHBHBIE U JCTyKTUBHBIE CIIOCOOBI PACCYKACHUMN, BUJICTh PA3JINYHbIC CTPATETUH PEIICHUS 3a/1a4;

KommyHnukamuenvie yHugepcanvhvie yueOHvle Oeticmeus.:

YMEHHUE OPTaHU30BbIBATh YICOHOE COTPYAHUYECTBO U COBMECTHYIO JCSTEIBHOCTD C YUUTEIIEM U CBEPCTHUKAMHM: ONPEACIIATh IIEJIH, PACIIPEIIEIIATh
(GYHKIIUHU ¥ POJIM YYACTHHUKOB, 001IMEe CIOCOOBI paboTHI;

yMeHHe paboTaTh B TPYIIIE: HAXOAUTH 00Iee PENICHHE U pa3peniaTh KOH(DIUKTH HA OCHOBE COTJIACOBAHUS MTO3UIINH M yIeTa HHTEPECOB;
CJIyIIaTh ApTHEPA;

(dhopMynupoBaTh, apryMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE.

BbinyckHuK HayuyuTcsi B 7-9 KJjaccax (Ui MCIOJIb30BaHMS B MOBCEAHEBHOM KM3HM M OOECIEUYeHUs BO3MOXKHOCTH YCIEIIHOTO MPOJOJIKEHUS
o0Opa3oBaHMsI)
I'eomeTpuuyeckue puUrypsl

cBOOO/IHO ONIEPUPOBATH TEOMETPUUECKUMHU MOHATUSAMU IPY PEILIEHUH 331a4 ¥ MPOBEACHUN MAaTEMaTUUECKUX PacCyKICHHH;

CaMOCTOSITENIbHO  (POPMYJIMPOBATh OIpPENEICHUs] TE€OMETPUYECKUX (UIYyp, BBIIBUraTh THUIIOTE3bl O HOBBIX CBOWCTBAX M IpPHU3HAKaX
reoMeTpUyYecKux (Uryp U oOOCHOBBIBATH WJIM OIPOBEPraTh MX, 0000IIAaTh MM KOHKPETU3MPOBATh PE3yJIbTaThl Ha HOBBIE KJIAcChl (uryp,
MIPOBOJIUTH B HECIIOKHBIX CIyYasX KIacCUPUKALMIO (PUTYp IO pa3IMYHBIM OCHOBAHUSIM;

UCCIIEIOBAaTh YePTEKHU, BKIIOYass KOMOUHAUUU (GUryp, u3Biekarb, HHTEPIPETUPOBATH U MPEOOPa30BbIBATh HHPOPMAIUIO, TPEICTABICHHYIO Ha
yepTexax;

pemark 3a1a4l FTeOMETPUUECKOI0 COJIEpKaHusl, B TOM UUCIIE B CUTYallUsAX, KOTJa aJlTOPUTM PELICHUS HE CIIEYET IBHO U3 YCIOBUS, BBIIIOJIHATh
HEOO0XOAMMBIE JUIs PeIICHUs 33aJjau JOMOJHUTEIbHbIE TTOCTPOCHHUS, NCCIIEA0BATh BO3MOXKHOCTh IPUMEHEHHUS TeopeM U (HOopMyJT AJIs pelIeHUs
3ajay;

(bopMyIMpOBATh U TOKa3bIBaTh T€OMETPUUYECKHE YTBEPKICHHUS.



B noeceonesnotl sxcusnu u npu u3yueHuu Opyeux npeomemos:

® COCTaBJIATH C MCIIOJIb30BAaHHEM CBOMCTB I€OMETPUUECKUX (PUIYyp MaTeMaTHYeCKHE MOJIENHU Ul PELIeHUs 3aJad MPaKTUYECKOro XapakTepa M

3a/1a4 U3 CMEKHBIX AMCLHUIIINH, HCCIEI0BATh MIOJIYYCHHbBIE MOJEIN U UHTEPIIPETUPOBATh PE3YJIBTAT.
OTHomeHust

® BJIAJCTH NIOHATUEM OTHOLICHUS KaK METaIPEIMETHBIM;

e CBOOOJHO ONEPUPOBATH MOHATUAMU: PABEHCTBO (Uryp, paBHblE (UIYPHI, PABEHCTBO TPEYrOJbHUKOB, MapalIeNIbHOCTh IPSAMBIX,
NEePIEHAUKYJIPHOCTb MPSAMBIX, YTIIbl MEXy IPSMBIMU, IEPIEHIUKYJIISP, HAKJIOHHAs, IPOEKLus, ofgooue Guryp, noxo0Hsle GUrypsl, mogooHbIe
TPEYrOJIbHUKU;

® UCMOJb30BaTh CBOMCTBA [10100MS M paBEeHCTBA (PUIYp MPH PEIICHUH 3a/1ay.

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux npeomemos:
®  CIIOJIb30BATh OTHOUIEHMS JUIsl IOCTPOEHUS U UCCIIEI0OBAaHUS MATEMAaTHYECKUX MOiesiell 0OBbEKTOB peallbHOM JKU3HH.
H3mepenus u BbIYMCICHUSA

e CBOOOJHO oOmnepupoBaTh MOHATUSAMHU JJIMHA, IUIOIAJb, OOBEM, BEIMYMHA YIJa KaK BEJIWYMHAMM, MCIIOJIb30BaThb PABHOBEJIMKOCTb U
PaBHOCOCTABJIICHHOCTH MPH PEIICHUH 337a4 Ha BBIYUCIICHUE, CAMOCTOATEIBHO MOJIy4aTh U HCIIOJIE30BaTh (DOPMYJIBI ISl BRIYMCIICHUH IIJI0MIA e
1 00bEMOB (hUryp, CBOOOJHO OIIEPUPOBATH IIMPOKUM HAOOPOM (opMyJT Ha BEIYMCIIEHHE IPU PELLIEHNUH CIOXKHBIX 33J1a4, B TOM YUCIIE U 3a]a4 Ha
BBIUHCJICHHE B KOMOMHAIMAX OKPYKHOCTH U TPEYTOJIbHUKA, OKPY)KHOCTH U YETBHIPEXYTOJIbHUKA, & TAKKE C IPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOATENBHO (POPMYITUPOBATh FMIIOTE3BI U MIPOBEPSTH UX JOCTOBEPHOCTb.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

e cBOOOJHO omepupoBaTh (HOpPMYyJIaMU MPU PEIICHUHU 33/1a4 B JIPYrUX YYEOHBIX MpeaMeTaxX U MPHU MPOBEIECHUU HEOOXOIUMBIX BBHIYHUCICHHUI B

peanbHOM KU3HH.
I'eomeTpu4yeckue nocTpoeHus
e OIepUpOBaTh MOHATHEM HAOOpa 3JIEMEHTOB, ONPEAEISIONINX T€OMETPHUUECKYIO QUTYPY;
e BIaJEeTh HAOOPOM METOJ/I0B OCTPOECHUHN ITUPKYJIEM U JIMHEUKOI;
® IPOBOJUTH AHAIN3 U PEAIM30BBIBATH 3TAIBl PEIICHUS 3a7a4 Ha IOCTPOEHUE.
B noeceonesnoii sicuznu u npu uzyueHuu Opy2ux npeomemos:

®  BBIIOJIHATH NOCTPOEHUS HA MECTHOCTH;

® OIEHUBATh pa3Mephl pealibHbIX 00BEKTOB OKPYKAIOIIEro MUPA.
IIpeoOpa3oBanus

® OIEpHPOBATH JABIKEHHUSIMHU U MPEOOPA30BaHUAMHU KaK METaIlPeIMETHBIMUA OHATHSIMH;

e OINEepHpOBATH MOHATHEM JBHMXEHHUS M MpeoOpa3oBaHUs 1M0a00us A 00OCHOBaHM, CBOOOIHO BIAJETh NpUEMaMU IOCTPOCHUS (GUTYp ¢
MIOMOIIIBIO JIBMXKEHUH U IpeoOpa3oBaHus 1010015, a TaK)Ke KOMOWHAIMSAMU ABM)KEHUH, ABMXKEHUH U peoOpazoBaHMIi;



® UCMOJB30BATh CBOWCTBA JABWKEHHUN U TpeoOpa3oBaHuil 1ysl MpOBEICHHsI 0OOCHOBAHUS U JI0KA3aTEeNIbCTBA YTBEPIKICHUH B TEOMETPUU U IPYTUX
y4eOHBIX TpeaAMEeTax; MOJb30BaThCsl CBOWCTBAMH JBI)KEHUH U IpeoOpa3oBaHuil IpH pelICHUHN 3ajad.
B nosceonesnoii sicuznu u npu uzyuenuu Opy2ux npeomemos:
® TIPUMEHSTH CBOICTBA JABWKCHHUN U MPUMEHSTH I101001€ /ISl IOCTPOCHUI U BEIYMCICHHA.
BekTopbl M KOOPAMHATHI HA IIJIOCKOCTH
e CcBOOOJIHO OIEPUPOBATH OHIATUAMHU BEKTOP, CYMMa, pa3HOCTh BEKTOPOB, IPOM3BECHUE BEKTOPA HA YHUCIIO, CKASIPHOE IIPOU3BEIEHUE BEKTOPOB,
KOOpJMHATHI Ha INIOCKOCTH, KOOPAUHATHI BEKTOPA;
® BJAJETh BEKTOPHBIM U KOOPJAWHATHBIM METOJOM Ha IJIOCKOCTH ISl PELICHHUS 3a7]a4 HAa BBIYMCIICHUE U I0KA3aTEIbCTBA;
®  BBINOJHATH C TOMOIIBIO BEKTOPOB M KOOPAHMHAT JIOKA3aTEIHCTBO M3BECTHBIX €My F€OMETPHIECKUX (DaKTOB (CBOWCTBA CPEIHUX JIMHUI, TEOPEM O
3aMeyYaTesIbHBIX TOYKax M T.I1.) ¥ [0JIy4aTh HOBbIE CBOMCTBA U3BECTHBIX (DUTYD;
® CIIOJIb30BATh YpaBHEHUS (PUTYp NI pELICHUS 331a4 U CAMOCTOATEIbHO COCTABIISATh YPAaBHEHUS OTJEIIbHBIX IUIOCKUX (UTYD.
B nosceonesnoii sicuznu u npu uzyuenuu Opy2ux npeomemos:
® UCMOJb30BaTh MOHATHS BEKTOPOB U KOOPAUHAT Ul PELIeHUs 3ajad 10 pU3uKe, reorpaduu U ApyruM yueOHbBIM IIPeIMETaM.
BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYMThCA B 7-9 Kilaccax AJisl YCHEIIHOr0 IPOI0JDKEHNs 00pa30BaHus:
I'eomeTpuuyeckue Gpurypsl
® OIEpPUPOBATH NOHATUSIMH F'€OMETPUUECKUX DUTYD;
U3BJIEKaTh, UHTEPIPETUPOBATH U NMPe0Opa30BbIBaTh MH(YOPMALIMIO O TEOMETPUUYECKHUX (HUTypax, MPEICTaBIECHHYIO Ha YepTexax;
MPUMEHSATh FeOMeTpruUecKre (aKThl AJS peleHus 3a/1a4, B TOM YHUCIIe, TPeINoaraloiuX HECKOJIbKO IaroB pelieHus;
(bopMyIMpOBaTH B MPOCTEHIINX CITydasX CBOMCTBA U MPU3HAKU QUTYP;
JIOKa3bIBATh T€OMETPUYECKUE YTBEPKICHUS;
e BJAJETh CTAaHAAPTHOM KiIacCUpUKaLUEN TUIOCKUX UTYp (TPEYTrOJIbHUKOB U YETHIPEXYTOJBbHUKOB).
B nosceonesnoii sicuznu u npu uzyuenuu Opy2ux npeomemos:
® UCMOJb30BaTh CBOMCTBA FEOMETPUUECKUX (PUTYp JUId pelIeHns 3ajad MPAaKTUYEeCKOT0 XapaKkTepa U 3a/1a4 U3 CMEKHBIX TUCLUILIINH.
OTtHomenns
® ONepUpoBaTh MOHATHUSMU: PABEHCTBO (PUTYp, paBHBIE (UTYpPbI, PABEHCTBO TPEYTOJbHUKOB, MAPAIIEIBHOCTh MPSIMBIX, NEPIEHIUKYISIPHOCTD
MIPSIMBIX, YTJIbI MEXAY IPSIMBIMH, IEPIEHAUKYIISP, HAKJIOHHAS, TIPOEKLIKs, Togo0ue Guryp, no1ooHbIe GUTYpHI, TOA0OHBIE TPEYTOJILHUKHY;
e npuMeHATH TeopeMy Daiieca U TeopeMy O IMPONOPLMOHAIBHBIX OTPE3Kax MPHU PELICHUH 3a/1a4;
® XapaKTEepU30BaTh B3AMMHOE PACIIOJIOKEHHUE IIPSIMOU U OKPYKHOCTH, ABYX OKPY’KHOCTEH.
B noeceonesnoti scusnu u npu uzyueHuu Opyeux npeomMemos:
® JCIOJIB30BaTh OTHOLIEHUS ISl pEHIEHUS 3a/1a4, BOZHUKAKOIIUX B PEAJbHON )KU3HU.
N3mepenus u BoIYMCICHUS



® OIEPHPOBATH MPEACTABICHUSAMH O JJIHMHE, IO 11, 00bEMe Kak BenuunHamu. [lpumensars teopemy Iludaropa, popmyinsl miomanm, oobéMa
MIPU PELICHUH MHOTOIIArOBBIX 337124, B KOTOPBIX HE BCE JaHHBIC NIPEACTABIICHbI IBHO, a TPEOYIOT BBIYMCICHUN, ONIEPUPOBAThH
Oosiee IIMPOKMM KOJMYECTBOM (DOpMyJ JUIMHBI, IUIOIAAM, OOBEMA, BBIYMCIATH XapaKTEPUCTHKH KOMOMHauuil ¢uryp (OKpyXHOCTEH Hu
MHOTOYTOJIbHUKOB) BBIYHCIISATH PACCTOSHUS MEXAY (PUTYypaMu, IPUMEHSATh TPUTOHOMETPHYECKUE (DOPMYJIBI IJIsl BRIYMCIICHUH B 60JIee CI0MKHBIX
CIIy4asx, IPOBOJUTH BBIUMCIICHHS Ha OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIEHHOCTH;
® IIPOBOJUTH POCTHIE BHIYUCICHUS HA OObEMHBIX TEJaX;
e (opMyaHpOBATh 337a4d HAa BEIYUCICHHE IJINH, IJIOMIAJeH 1 00BEMOB M pelIaTh ux.
B nosceonesnoii sicuznu u npu uzyueHuu Opy2ux npeomemos:
® IIPOBOJUTH BBIYMCIICHUS HA MECTHOCTH;
® [IPUMEHATHh (POPMYJIbI IPU BBIYUCICHHUSX B CMEXHBIX YUEOHBIX MpeAMEeTaX, B OKPYKAIOLIEeH 1eHCTBUTENBHOCTH.
I'eomeTpuyeckue NocTpoeHust
e u300pakaTh reOMETpUYECKUe GUTyphl IO TEKCTOBOMY U CUMBOJIBHOMY ONHUCAHUIO;
e CcBOOOJIHO ONEPHPOBATH UEPTEKHBIMU UHCTPYMEHTAMH B HECJIOKHBIX CITydasX,
® BBIIOJHATH MOCTPOCHUS TPEYTOJILHUKOB, NPUMEHATh OTAEIbHBIE METOJBI IIOCTPOCHHH LMPKYJIEM M JIMHEHKOH M NPOBOJUTH IPOCTEHIINE
HCCIIEIOBaHMS YNCIIA PELLICHUN;
¢ u300pakaTh TUIIOBHIE IUIOCKUE (PUTYPHI M 0OBEMHBIE TEJIa C TIOMOIIBIO MPOCTEHIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noeceonesnoii sicuznu u npu uzyueHuu Opy2ux npeomemos:
®  BBINOJIHATH MPOCTEHIIINE TOCTPOESHUS HA MECTHOCTH, HEOOXOJMMBbIE B peaIbHOM JKU3HHU;
® OIIEHUBATh pa3Mephl peaJbHbIX 00BEKTOB OKPYKAIOIIETO MHUpA.
IIpeoOpa3oBanus
® OINEpUpOBATH MOHATHEM JBM)KEHHUS U NpeoOpazoBaHMs MOJ00US, BIAJeTh MpUEMAMH MOCTPOEHUS (UIYp C HMCIOJIb30BAaHMEM JABIMKEHUH U
npeoOpa3oBaHuil 1M000Us, NMPUMEHATh IOJyYE€HHBbIE 3HAHUS M ONBIT MOCTPOEHHH B CMEXHBIX MpEIMETax U B pPEAIbHBIX CHUTYalHAX
OKPY>KaIOILEro MUpa;
e CTpoUTh GUTYpY, HOJOOHYIO JAHHOM, OJIB30BATHCS CBOMCTBAMHU MOJO0US JIIsl 0OOCHOBAHUS CBOIMCTB (Uryp;
® [IPUMEHSTH CBOICTBA ABMKEHMM AJIS MPOBEACHUSI TPOCTEUIIIMX 0O0OCHOBAaHUI CBOIMCTB (huUryp.
B noeceonesnotl scusnu u npu uzyueHuu Opyeux npeomMemos:
® IPUMEHSTH CBOWCTBA ABMXKEHUN U MPUMEHSATH 000K E JIsl HOCTPOEHUHN U BBIYMCIICHUH.
BekTopbl M KOOPAUHATHI HA MJIOCKOCTH:
® OIIEpUPOBATH IOHATHUAMH BEKTOpP, CYMMa, PAa3HOCTb BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YUCIO, YrOJ MEXIY BEKTOPAaMH, CKaJIsApPHOE
[IPOU3BEICHUE BEKTOPOB, KOOPAMHATHI HA IUNIOCKOCTH, KOOPAUHATHI BEKTOPA;
® BBINOJHATH JEHCTBUS HAJ BEKTOpaMu (CII0KEHHE, BHIUYMTAHHUE, YMHOXKEHHE Ha YMCIO0), BRIUUCIATH CKAISIPHOE MPOU3BEIEHHUE, ONPENEsITh B
MPOCTEHIINX CIy4asX yroJl MeKy BEKTOPAMHU, BBIIIOIHSTH PAa3JI0KEeHHE BEKTOpa Ha COCTABIISIONINE, TPUMEHSTh OJyYeHHbIE 3HaHUs B (pU3HKeE,



MOJIb30BaThCs (POPMYIION BBIUMCIICHUS PACCTOSIHUSA MEXKAY TOYKAaMHM IO M3BECTHBIM KOOPAMHATAM, HCIIOJIB30BaTh YpaBHEHUS (QUTYD UL
peleHns 3a1a4;

® I[IPUMEHATH BEKTOPBI U KOOPAMHATHI UL PELICHUS TEOMETPUYECKUX 3a/1a4 Ha BBIYUCIICHUE JUIMH, YTIIOB.
B nosceonesnoti srcusnu u npu uzyyeHuu Opyeux npeomemos:

® UCMOJb30BaTh MOHATHS BEKTOPOB U KOOPAMHAT JUI PELIeHUs 3aad 0 pU3UKe, reorpaduu U ApyruM yueOHbBIM IIPEIMETaM.
Metoabsl MATEMATHKH

® JCIOJIb3Yys U3YYEHHBIE METO/IbI, IIPOBOJUTH JOKA3aTEIbCTBO, BBIIOJIHATH OIPOBEPKECHHUE.

2. Conepxxanue y4eOHOI0 nmpejaMmera.

I'eomerpuueckue purypbi
Duzypvl 6 ceomempuu U 6 OKpyHcarujem mupe
I'eomerpuueckas gurypa. @opMupoBaHue MpeICTaBICHUI 0 MeTanpeAMETHOM NOHATUM «purypay. Touka, JIUHUSA, OTPE30K, MpsMasd, JIyd, JIoMaHas,
IJIOCKOCTh, YToJl, OMCCEKTpUca yIjla U €€ CBOMCTBA, BU/bI YIJI0B, MHOIOYTOJIbHUKY, Kpyr. OceBas cuMMeTpHs reoMeTpuueckux ¢uryp. LlentpanbHas
CUMMETpUS T€OMETPUUYECKUX UTyp.
Mmnozoyzonvruku
MHOroyroiapHuK, €ro 3J€MEHTBl M €ro CBOMCTBa. Pacrio3zHaBaHHME HEKOTOPBIX MHOIOYTOJIBHUKOB. BBINYKIIbIE M HEBBINYKIIBIE MHOTOYIOJBHUKH.
[IpaBuiibHBIE MHOTOYTOJIBHUKU. TpeyronbHUKU. BeicoTa, MeanaHa, OuccekTpuca, CpeaHsisl JMHUS TpeyrojbHUKa. PaBHOOEAPEHHBIN TPEYroJbHUK, €r0
CBOMCTBA M IIpU3HAKU. PaBHOCTOpPOHHUI TpeyroiabHUK. IIpAMOYrosibHBIN, OCTPOYIOJIBHBIN, TYIOYIOJIbHBIM TPEYrOJbHUKU. BHemHue yribl
TpeyrojabHuka. HepaBeHcTBO TpeyronpHuka. YerslpexyronbHuku. [lapannenorpamm, pom0, IpsIMOYTOJIbHUK, KBaJapaT, Tpareuus, paBHOOeApeHHas
Tparnenus. CBONCTBA U MPU3HAKU MapajljiesorpaMmma, pomoa, mpsMOyroJibHUKa, KBajpara.
OxpyoicHocmo, Kkpye
OKpyKHOCTB, KpYT, UX 3JIEMEHTHI U CBOWCTBA; LIEHTPAJIbHBIE U BIIMCAaHHbIE YIibl. KacaTenbHas U ceKylas K OKpy>KHOCTH, UX CBOMCTBA. BrircanHbIe u
ONMCaHHBIE OKPYKHOCTH JUIsl TPEYTOJIbHUKOB, YETBIPEX YT OJIBHUKOB, ITPaBUIIbHBIX MHOTOYTOJIbHUKOB.
T'eomempuueckue guzypvl 6 npocmpancmee (06vemHuvle mena)
MHororpasHuk u ero 3j1eMeHTsl. Ha3BaHNs MHOIOIPaHHUKOB C Pa3HBIM IIOJIOKEHUEM U KOJINYECTBOM IpaHel. [lepBryHbIE IpeCTaBIeHUS O TUPAMUJE,
napajienenunesie, npusme, cgepe, mape, HWIMHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.
OTHowmeHus
Pasencmeso ¢ueyp
CBolicTBa paBHBIX TPEYTOJbHUKOB. [Ipr3HaKku paBeHCTBA TPEYTOIBHUKOB.
LHapannenvnocme npameix
[Ipu3Haky u CBOMCTBA NMapaJUIEIbHbIX MPSAMBIX. AKCHOMa napasuiesnbHocT EBkinna. Teopema Paneca.
Ilepnenouxynapuvie npsamvie
[Ipsimoii  yron. Ilepnenaukynsp k mnpsmoi. Hakionnas, mnpoekuus. CepenuHHBIM NepneHIUKyIssp K oTpe3Ky. CBolcTBa U NMpHU3HAKU
MEPIEHIUKYJIIPHOCTH.



Ilooobue

[IponopuroHanbHble 0Tpe3kH, nogooue guryp. [lonoOusie Tpeyronsauku. [lpusHaku nogodusi.

Bzaumnoe pacnonosrcenue npamoul u oOKpysCcHocmu, 08yX OKPYHCHOCHE.

HN3mepeHusi M BBIYMCICHUS

Benuuunwv

[Tonsitue Benuuunkbl. Jnuna. 3mepenue nnvnbl. Equauiel usmepenus aivHbl. Bennuuna yrna. I'pagycnas mepa yria. [loHsTie 0 miionaay miocKou
¢burypsl u ee cBoiictBax. M3mepenue mnomazei. Enquanner uamepenus miomanau. Ilpeacrasienne 06 o0beme u ero cBoiictBax. M3mepenune odbema.
Enpunnibt usmepenus 00beMoB.

H3mepenus u eviuucnenus

WucTpyMeHTBI A7 U3MEPEHUN M MOCTPOCHUI; U3MEPEHHE M BBIYHCICHHE YIJIOB, AJMUH (paccTosiHuil), miomaneil. Tpuronomerpuyeckue GpyHKIUU
OCTpPOro yria B TPSIMOYTOJEHOM TpEyroibHuke TpuroHoMmerpudeckne (YHKIHUMA TYMOTO yria. BBIYHCIEHUE 3JIEMEHTOB TPEYTOJHLHUKOB C
UCIOJIb30BAaHUEM TPUTOHOMETPUYECKHUX COOTHOILICHHH. DOpMYyIIbl IUIOIIAIU TPEYTOIbHUKA, TapajieIorpaMMa | €ro YaCTHBIX BUAOB, JOPMYJIbI JITUHBI
OKPY>KHOCTH H TuTOIIaan kpyra. CpaBHeHHE U BRIYKCIICHUE uiomaneii. Teopema Iudaropa.

Paccmosnus

Paccrosinue Mexny Toukamu. PaccrosiHue ot Touku 70 npsimoid. Pacctosinue mexay purypamu.

I'eomeTpuyeckue nocTpoeHust

['eomeTpuueckne MoCcTpoeHUs ISl UIUTIOCTPAIIMU CBOMCTB Te€OMeTpUYecKux puryp. MHCTpyMEHTHI ISl TOCTPOSHUMN: ITUPKYJb, JTUHEHKA, YTOJIbHHK.
[Ipocreiimme mocTpoeHUs MUPKYIEM U TUHEHKOM: MOCTpOeHNE OMCCEKTPUCHI YIiia, MepIeHANKYIIpa K IPsIMOH, yIiia, paBHOTO TaHHOMY,

[TocTpoeHne TpeyroabHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHAM M YIUIy MEX/1y HUMH, CTOPOHE U JIBYM IpHJIeKaIlUM K Hel yrinam. JleneHue orpeska
B JAaHHOM OTHOILLIEHUHU.

I'eomeTpuueckne npeodpazoBaHus

IIpeobpazosanus

[TonsTue npeo6paszoBanus. [IpencraBienne o MeTarpeIMETHOM MOHATUH «IIpeoOpazoBanuey. [lonodue.

Heuoicenus

OceBast 1 IEHTpaIbHASE CHMMETPHS, TOBOPOT U MapaijiebHbIN nepeHoc. KomOuHammm nBM>KEHH Ha MIIOCKOCTH M UX CBOMCTBA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

Bexmoput

[TonsiTue BekTOpa, NEHCTBUS HAa/l BEKTOPAMHM, HCIIOJIB30BaHNE BEKTOPOB B (U3HKE, pa3okKeHHe BEKTOpa Ha COCTABIISAIONINE, CKAIIIPHOE MTPOU3BEICHHUE.
Koopounamei

OcCHOBHBIE TIOHSTHS, KOOPAUHATHI BEKTOPA, PACCTOSTHUE MEX Ty Toukamu. KoopauHaTel cepetuHbl oTpe3ka. Y paBHeHus Guryp. [[pumeHeHne BEeKTOpoB
Y KOOPJAMHAT ISl pELIEHUs MPOCTEHIINX FreOMETpUYECKUX 3aad. MicTopusi MaTeMaTUKH.

TemaTn4yeckoe NJIaHMPOBaHMeE MO Kypcy reomerpus B 7 -9 kiaccax



Ne Tema OcHoBHoOe coep:kaHue 10 TeMaM KoumuecTBo yacoB | XapakTepucTuka OCHOBHBIX Bua0B | Kontpoun
n/n AeSITeJIbHOCTH YYCHUKA
Teopus | NMPAKTHKA
7 Kaace
1 HavansHeie Bo3HuKHOBEHME MaTeMaTUKU Kak HaykH, | 4 10 DopMyIMpOBaTh ONPENEICHUS] U UIUTFOCTPUPOBATH | 1
r€OMETPUYECKHE 3Tanel ee pa3BuTusA. OCHOBHBIE Pa3/eiibl NOHATUSL OTpe3Ka, Jiy4a, yrjia, IpsMOro, OCTPOro, | KOHTPOJbHas
CBEJICHU. MaTeMaTuKu. Belaaromuecs MaTeMaTUKU TYIOTO W Pa3BEPHYTOTO YIJIOB, BEPTUKAIBHBIX U | paboTta
Y UX BKJIaJ B pa3BuTHe Hayku. [Ipsmble u CMEXHBIX YIJIOB, OHCCEeKTpUCHl yria. OOBIACHATS,
yrabl.  Touka, mpsMas, IUIOCKOCTb. YTO TAKOE TEOMETPUYECKOE MECTO  TOYEK,
Otpe3ok, nyd. Yroa. Buasl yrios. NPUBOAUTH IPUMEPHI TEOMETPUUECKUX MECT TOUEK.
BeprukanbHble U CMEXHBIE  YIIBI. @opMynIHMpOBaTh AKCUOMY IApaAJUICIBHBIX MPSAMBIX.
buccektpuca yrna. I'eomerpuueckoe @opMynupoBaTh M JIOKa3blBaTb  TEOPEMBI,
MecTo Touek. CBoiicTBa OMCCEKTPHUCHI BBbIpaXKarollle CBONCTBA BEPTUKAJIbHBIX U CMEKHBIX
yIila ¥ CepeIUHHOTO MEePIEeHIUKYIsApa K yriaoB.  Pemarb  3agauMd Ha  IOCTPOEHHME,
orpe3ky. Ilpsamele u yrael. Touxka, JI0OKa3aTeJIbCTBO U BBIYUCIICHMUS.
npsiMasi, IUIOCKOCTb. OTpe3ok, Jyd.
VYron. Bunel yrios. BeprukanbHble U
CMEXHbIE yribl. buccekTpuca yria.
2 TpeyronbHUKH. TpeyronbHuUK. Bricora, MenuaHa, | 6 11 @opMyJIUPOBATh OMNPEAEIEHUE MPSIMOYTOJIBHOTO, | |
OuccekTpuca, cpenHsis JIMHUSA OCTpPOYTOJIBHOTO, TYNOYTOJIBHOTO, | KOHTPOJIbHAS
TpeyroibHUKa. PaBHOOenapeHHBIE U paBHOOEIPEHHOTO, PaBHOCTOPOHHETO | paboTa
pPaBHOCTOPOHHHUE TPEYrOJIbHUKY; TPEYTrOJbHUKOB, BBICOTBI, MEUAHbI, OMCCEKTPUCHI,

CBOICTBa U MPU3HAKK PABHOOEIPEHHOIO
TpeyroiabHuka. [lpusHaku paBeHCTBa
TPEYroJIbHUKOB.

CpeIHEeW JIWHWUU TpPEYroJbHUKA, PAclo3HaBaTh WU
u300paxarb HMX Ha 4YepTekax U PUCYHKaX.
dopMynHrpoBaTh onpeeeHue pPaBHBIX
TPEYroJibHUKOB. DOpMynHpoBaTh U JI0Ka3bIBaTh
TEOpPEMBI O MPU3HAKAX PABEHCTBA TPEYTOJbHHUKOB.
@opMynupoBaTh M JOKa3blBaTb TEOPEMBI O
MpU3HAKaX W  CBOMCTBAX  pPaBHOOEIPEHHOTO
TpeyroyibHUKa. Pemmars 3ajaun Ha I0Ka3aTeIbCTBO U
BBIYUCIICHHS. BBIIENSATh B YCIIOBUH 3a7]a4M YCIIOBUE
u 3akimroueHue. Omnwupasch Ha YCJIOBHE 3aJayu,
MIPOBOJIUTH HEOOXOMMBIC JIOKa3aTeJIbHbIC




paccyKaeHus. ConocraBusTh MTOJTYYEHHbIN
pe3ysabTaT C YCIOBUEM 3a/1aUU.
[TapamtensHbie [TapajutenpHble U IEPECEKAIOIIMECS 10 @opMyIMpOBaTh  ONPENCIIEHWE  IapajUleNbHbIX | 1
MpsIMBIE. npsmele. llepneHaukyspHble NpsMBbIE. IOpSIMBIX, YTJIOB, OOpa30BaHHBIX MPHU MEPECEUYCHUU | KOHTPOJIbHAs
TeopeMbl 0  DmapauIeIbHOCTH U JBYX napajuIeIbHbIX IIPSIMBIX ceKymiei, | pabora
NEePHEHANKYJIIPHOCTH MPSIMBIX. NEPHEHANKYJIAPHBIX MPSAMBIX, NEPIEHAUKYIsApa U
[leprieHAUKYSAP U HAKJIOHHAS K ITPSMOM. HAKJIOHHOM K MPSMOW, CEpENUHHOTO
CepenuHHbIN NEPHEHANKYIISP K NEepHeHANKYJIApa K OTpPEe3Ky, pacro3HaBaTb W
oTpe3Ky. ['eomerprnueckoe MECTO TOUYEK. u3o0paxarb HMX Ha 4Yeprexax U PUCYHKaX.
CpoiicTBa  OHMCCEKTpUCHI  yIila U @opMyIHpPOBATH AKCUOMY MAPAUIEIbHBIX MPSIMbIX.
CEpPEMHHOIO NEPIEHANKYJIApa K @opMynupoBaTb M JIOKa3blBaTb  TEOPEMBI,
OTpE3KY. BBIPAKAIOIINE CBOMCTBa u MIPU3HAKU
NapaJUIEIbHOCTH  IPSIMBIX, O €IUHCTBEHHOCTH
NEepHeHANKYJIIsApa K MPSIMOH, CBOMCTBE
NEPICHANKYJISIpa M HAKJIOHHOW,  CBOMCTBax
OHMCCEKTPUCHI YIJIa U CEPEANHHOTO NMEePIEHANKYIISIpa
K OTPE3KY.
OxpyxHOCTb 1 KpYT. | 'eomerpudeckoe MeCTO TOYEK. 10 [losicHsaTh, uYTO Takoe 3aJada Ha MOCTpOeHHE; | 1
I'eomeTpuueckue OkpyxHocTh W  Kpyr. HexoTopsie reomerpuueckoe Mecto Touek (I'MT). [IpuBoauTh | KOHTpPOJIbHAS
IIOCTPOEHUS. CBOMCTBa OKpykHOCTU. KacarenbHas k npumepsl ['MT. pabota

OKpy>kHOCTH. OmnucaHHas U BIHUCAHHAS
OKPYKHOCTH TpPEYTOJIbHMKA. 3ajadd Ha
IIOCTpoeHne. MeTol TeoMEeTpUYECKUX
MECT TOYEK B 33/1a4ax Ha IOCTPOCHHUE.

N300paxkaTh Ha pHUCYHKax OKpPY)XHOCTb M €€
3JIEMEHTHI, KAacaTelIbHyl0 K  OKpPY)KHOCTH,
OKPY’KHOCTb, BIIMCAHHYIO B TpEYrOJbHUK, H
OKPY’KHOCTb, ONIMCAaHHYIO OKOJIO Hero. OmnuchiBaTh
B3aMMHOE PACIIOJIOKEHUE OKPYKHOCTHU U IIPSIMOM.
DopMynHMpOBATH OIIPEACIICHUS OKPYKHOCTH, Kpyra,
WX DJIEMEHTOB; KAacaTeIbHOW K OKPYXHOCTH;
OKPY>KHOCTH, OIIMCAaHHOM OKOJIO TpPEYrOJbHHUKA,
OKPY’KHOCTH, BIIMCAaHHOW B TPEYTOJIbHUK; CBOKCTBA
CEepeIMHHOr0  mnepneHaukyispa kak  I'MT,;
ouccektpucel yriaa kak ['MT; xkacarenpHON K
OKPY)KHOCTH;  AMaMeTpa M  XOpIbl; TOYKH
IIEPECEUYEHUs]  CEPEAVHHBIX  NEPIEHINUKYISIPOB




CTOPOH  TpPEYroJbHUKA; TOYKU  IEpeceUeHus
OMCCEKTPUC  YIJIOB  TPEYroJIbHUKA, TMPHU3HAKH
KacaTeJIbHOU.

Jloka3pIBaTh TEOPEMBI 0 CEpEIUHHOM
nepreHAuKysipe u ouccekrpuce yria kak ['MT; o
CBOMCTBaX  KacaTelbHOH; 00  OKPYXHOCTH,

BIIMCAHHOW B TPEYTrOJIbHUK, OIHMCAHHOW OKOJIO
TPEYTrOJIbHUKA; IPU3HAKU KAaCaTEJIbHOM.

Pemare OCHOBHBIC 3aJa4M Ha IIOCTPOCHHME YIJIA,
paBHOIO JAHHOMY; IIOCTPOCHHME CEPEJUHHOIO
NEPIICHIUKYIIIpa JAHHOIO OTPE3Ka; IIOCTPOCHHUE
OpSIMOM, IPOXOIAUIEH Yepe3 [aHHYI TOYKY U
NEPIEHANKYJIIPHON JaHHOW IPSIMOM; IOCTPOCHHE
OMCCeKTpPUCHl ~ JIaHHOTO  yrja;  IOCTPOEHHE
TPEYrOJIbHUKA 10 JBYM CTOPOHAM M YIUIYy MEXIY
HUMU; IO CTOPOHE M [IBYM NPHISKAIUM K HEU
yrinam. Pemate 3amadu Ha IOCTPOEHHE METOILOM
I'MT.

CTpouTh TPEYroJIbHUK MO TPEM CTOPOHAM.
IIpuMeHATH U3y4YEHHBIE ONIPEACIICHUS U TEOPEMBI K
PEILICHUIO 3a/1a4.

IToBTOpEHUE. IlocTpoeHns ¢ TOMOIIBIO LHUPKYIS H 3 Pemarp 3agaunm Ha moOCTpoeHHME ¢ moOMOLIBIO | 1
JIMHEUKH. Pemenue 3a71a4 Ha LAPKYJIS W JuHEHKkW. Haxomute  yClIOBHS | KOHTPOJIBHAS
IIOCTPOEHHUE C UCIOJIBb30BAHUEM CBOWCTB CYIIECTBOBAHUS PELICHMS, BBINOJIHATH MOCTPOCHUE | paboTa
U3YYEHHBIX (uryp. TOYEK, HEOOXOIUMBIX IJIi MOCTPOCHUS HCKOMOM
¢urypsl. Jloka3piBaTh, YTO IMOCTpOEHHas (¢urypa
YJIOBJIETBOPSIET YCIOBUSAM 3aJa4H.
63 5
8 kaace
YeTblpexyrojJbHUKU. | MHOIOYrOJbHUK. Boinykiisie 15 Pacno3naBats 51 IIPUBOAUTH IpUMeEpHI | 2
MHOT'OYTOJIbHUKH. [IpaBunbpHbIE MHOT'OYT'OJIbHHUKOB, dbopMynupoBaTh UX | KOHTPOJIbHBIE
MHOroyroiabHuku. Teopema o cymme ompenenenusi. DopMynIHpoBaTh U JIOKa3bIBaTh | pabOTHI

YIJIOB  BBIIYKJIOIO  MHOI'OYrOJIbHHKA.

TEOpeEMY 0 CyMMe YTJI0B BBIITYKJIOTO




[Tapannenorpamm, CBOMCTBA
napajuiejiorpaMMa M €ro IMpHU3HAKH.
[IpssMOyTONBHUK, CBOMCTBA
npsMoyroyibHuka.  Pom0,  cBoiicTBa
pomba. Ksampar. Tpameuus, cpemsss
JUHUS ~ Tpameuuu; paBHOOEIpeHHas
Tpamneuus.

MHOToyrojpHuka. ®opmynupoBaTh ONpPEIEICHUS
napajuierorpamma, IHpsIMOYrOJIbHUKA, KBaJpaTa,
pomba, Tpaneuuu, paBHOOEIPEHHOM u
OpSIMOYIOJIBHOW  TpaneuuH, CpeIHeld  JIMHUU
Tpaleluuy; paclo3HaBaTb M H300pakaTh HUX Ha
yepre:xkax W pucyHkax. DopmynupoBaTh U
JI0Ka3bIBaThb TEOPEMBI O CBOMCTBaX M IpHU3HAKaX
YEeThIPEXYroJbHUKOB.  MccnenoBarb — CBOICTBa
YETBIPEXYTOJIbHUKOB. Pemarp  3amaum Ha
NOCTPOEHUE, JOKA3aTeIbCTBO U  BBIYUCIICHHUS.
MonenupoBaTh yCIOBHE 3aJadyd C IOMOILBIO

yeprexa WIH PHUCYHKA, MIPOBOAMTD
JOTIOJTHUTEIbHBIE TIOCTPOCHUSI B XOJI€ PEUICHUSI.
Boigensats Ha yepTexe KOH(UTYypaIuH,

HEOOXOAMMBIE [IJIi  TMPOBEACHUS O0OOCHOBAaHUMA
JIOTHYECKHX MIaroB peuieHus. MHTeprpeTupoBarh
TOJTYYEHHBIN pPE3yJbTaT M COIMOCTaBISATH €ro C
YCIIOBHEM 3aJauH.

[TogoGue Teopema Qarneca. Teopema 0 DopmyJIHpPOBATH onpeaeeHue noo0HBIX | 1
TPEYTOJIbHUKOB. IIPONOPLUOHAIBHBIX OTPE3KAX. TPEYrOJIbHUKOB; CBOWCTBAa MEIMaH TPEYrOJIbHHUKA, | KOHTPOJIbHAsS
[lonobuble  TpeyronbHuku. IlepBbiii OMCCEKTpUCHl  TPEYrolbHHUKA, IepeceKaroumxcs | pabora
OpU3HAK  MOJOOMS  TPEYroJbHUKOB. XOpJl, KacaTeJIbHOU U CeKyIeH; NpU3Haku 1moaoous
Bropoit u Tperuii mpuszHaku nonoous TPEYTrOJIbHUKOB.
TPEYrOJIbHUKOB. Jloka3pIBaTh TEOPEMBI Qareca, 0
MIPOIOPIIMOHAIBHBIX OTPE3KaxX, O CBOMCTBAX MeUaH
TPEyrojibHUKA,  OUCCEKTPUCHI  TPEYTrOJIbHUKA;
CBOMCTBA NEPECEKAIOIINXCA XOPA, KAcaTeIbHON H
CeKyIIe; MPU3HAKH M0I00US TPEYTOIbHUKOB.
[IpuMeHATh M3ydEHHBIE ONpPENECIECHUs, CBOMCTBA U
MIPU3HAKH K PEIICHUIO 3a/1a4.
Pemenue Mertpuueckue COOTHOIIICHUS B @opMyJIHpPOBATH OMNpPEIEICHUS] CHHYCa, KOCUHYCa, | 2
IIPSIMOYTOJIBHBIX IPSIMOYTOJIBHOM TPEYTrOJIbHUKE. TaHI€HCa, KOTaHI'€HCa OCTpOro yria | KOHTPOJIbHBIE
TPEYTrOJIbHUKOB. Teopema [Tucdaropa. MIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, CBOICTBa | pabOThI




Tpuronomerpuyeckue byHKIIN
0CTPOro yria IPSIMOYTOJIBHOTO
TPEyrOJIbHUKA. Pemenne
IPSMOYTOJIbHBIX TPEYTrOJbHHUKOB.

BBIp@XAIOIIME METPUUECKHE COOTHOIICHHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE W COOTHOIICHHS
MEXKITY CTOpOHAMU u 3HAYCHUSIMU
TPUTOHOMETPUYECKUX (DYHKIIMA B MPSIMOYTOIHBHOM
TPEYroJIbHUKE. 3aluChiBaTh TPUTOHOMETPUUECKUE
hopmysl, BBIpQKAIOIINE CBSI3b MEXTY
TPUTOHOMETPHYECKUMH (PYHKIUSIMH OJTHOTO U TOTO
K€ OCTPOro yria.

Pemiate npsiMOyrosibHbIE TPEYTOJIBHUKH.
Jloxa3bIBaTh TeopemMy 0 METPHUYCCKUX
COOTHONIICHUSX B MPSMOYTOJIHHOM TPEYTrOJbHHUKE,
teopemy Iludaropa; ¢dopmynbl, CBs3bIBarONINE
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJIHOTO U TOTO
e OCTPOro yria.

BriBouTh OCHOBHOEC TPUTOHOMETPUYECKOE
TOKJIECTBO M 3HAUEHUS CHHYCa, KOCUHYCa, TAHT'€HCa
1 KoTaHreHca jiis yrioB 30°, 45°, 60°.

[IpuMeHATh M3y4YEeHHBIE OINPEACIICHUs, TEOPEMbI U
(hopMyITBI K PEIICHUIO 33]1a4.

MHOroyroapHuKH.
ITnomane
MHOI'OYT'OJIbHHUKA.

MHuoroyronsHuku. I[loHstue miomanu

MHOT'OYTOJIbHUKA. ITnomane
IPSIMOYTOJIBHUKA. [Tnomane
napasuiesiorpaMmma. [nomans

TpeyroapHuKa. [Inomans Tpanenuu.

[TosiCHATB, YTO TAKOE ILIOIIA(b MHOIOYTIOJIbHUKA.
OnucelBaTh  MHOTOYI'OJIBHUK, €r0  3JIEMEHTHI;
BBIITYKJIbIE U HEBBIITYKJIIE MHOTOYT'OJIbHUKHU.
N300paxkaTh ¥ HAXOAUTh  HA  PHUCYHKaX
MHOT'OYTOJIBHUK U €70 3JIEMEHTHI; MHOIOYTOJIbHUK,
BIIMCAaHHBI B OKPYKHOCTb, M MHOT'OYI'OJIbHUK,
OIMCAHHBIN OKOJIO OKPYKHOCTH.

@opMynHMpoOBaTh  ONPEIECICHUS BIUCAHHOTO W
OIMCaHHOTO MHOI'OYTOJIbHUKOB, IIJIOIAIU
MHOI'OYTOJIbHUKA, PaBHOBEIINKHUX
MHOI'OYT'OJIbHUKOB; OCHOBHBIE CBOMCTBA IUIOLIAIU
MHOT'OYT'OJIbHHKA.

1
KOHTPOJIbHAs
pabota




Jloka3pIBaTh TEOPEMBI O CYMME YIJIOB BBITYKJIOTO -
yrOJIbHUKA, TUIOIAJN MPSMOYTOJbHHUKA, TUIOMIAIN
TPEYroJIbHUKA, IJIOMIAIH TPATICIIUH.

[IpuMeHsTh M3yYCHHBIC ONPEACICHUS, TCOPEMBI U
(hOpMyIIBI K pEeHICHUIO 33724

10

Peseps.

IToBTOpEHME.

2
KOHTPOJIbHBIE
paboThI

60

8

9 kjaacc

11

Pemenue
TPEYroJIbHUKOB.

Tpuronomerpuyeckue GyHKIIUU yria OT
0° mo 180°. TeopemMa KOCHHYCOB.
Teopema CHUHYCOB. Pemenue
TPEYTrOJIbHUKOB. Dopmybl IS
HAXO/ICHUS ILJIOIIAU TPEYTrOJIbHUKA.

dopMynHpoBaTh OMpEEICHUsI CHHYCca, KOCUHYCA,
TaHreHca, koranrenca yriaa ot 0° no 180°; cBoiicTBO
CBSI3U JUTAH JIMaroHanen 51 CTOpPOH
napajjienorpamma.

dopMynHpoBaTh U Pa3bICHATH
TPUTOHOMETPUYECKOE TOKAECTBO.
Brruncnars 3HAYCHUE TPUTOHOMETPUUYECKOM
GYyHKIIMU  yria 10 3HAa4YeHWI0 OJHOW U3 ero
3a/IaHHBIX (YHKIIUM.

@opMynHpOBaTh U JOKA3bIBATh TEOPEMBI CUHYCOB,
KOCHHYCOB, CIIEJICTBUSI U3 TEOPEMBI KOCHUHYCOB M
CHUHYCOB, O TUIOUIaJX OMMCAHHOTO MHOTOYTOJIbHUKA.
3anuchiBaTh W JIOKa3blBaTh  (OpPMYJBl IS
HaXOXXJEHUs IUJIOIIAAM TpPEYrojJbHUKA, PaguyCcOB
BIUCAaHHOU 51 ONMCaHHOU OKPY>KHOCTEHN
TPEYroJIbHUKA.

[IpuMeHATh M3Y4YCHHBIC OIPEICIICHHS, TEOPEMBbI U
(hOpMyIIBI K pEIIeHHIO 3a/1a4.

OCHOBHOC€

1
KOHTPOJIbHAS
pabora

12

[IpaBunpHBIE
MHOT'OYTOJIbHUKH.

[IpaBunpHBIE MHOTOYTOJBHHKH H UX
CBOMCTBA. Hnuna OKPYKHOCTH.
[Tmomane kpyra.

[TosicHATh, YTO TAaKOE IEHTP W LIEHTPAIBbHBINA YroJ
MPaBUJIBHOI'O MHOT'OYTOJIBbHHUKA, CEKTOP U CErMEHT

Kpyra.

1
KOHTPOJIbHAS
pabora




@opMyJIMpOBaTh  ONpPEACIICHHE  IPABUIBHOIO

MHOTI'OYTOJIbHUKA; CBOMCTBa [IPaBUIIBLHOTO
MHOI'OYT'OJIbHHKA.

Jloka3pIBaTh CBOICTBa IIPaBUJIBHBIX
MHOI'OYT'OJIbHUKOB.

3anuceiBaTh M Pa3bACHATH (POPMYJBI  JITMHBI
OKPY>KHOCTH, TUIOLIaJH KpyTa.

3anuchiBaTh U TOKa3bIBaTh (POPMYIIbI JUIUHBI IyTH,
IUTOMIAIA  CEKTOpa, (OPMYIIBI IS HaXOXKICHUS
paanycoB BIMCAaHHON M ONMUCAHHOM OKPYXHOCTEH
MPaBUIILHOTO MHOTOYTOJIbHUKA.

CrpouTh C TOMOHIIBIO ULUPKYJIS U JUHEHKH
NpaBUJIbHBIE  TPEYTrOJIbHUK, YETHIPEXYTOJbHUK,
HIECTUYTOJIbHUK.

[IpuMeHATh U3y4YCHHBIC OINpPEICICHHS, TEOPEMBI U
(hOopMyIIBI K pElIeHHIO 3a/1a4.

13 JlexapToBBI PaccrossHne Mexnay ABymMsS TOYKaMH C OnuceIBaTh NPSIMOYTOJIBHYIO CUCTEMY KOoopAuHAT. | 1
KOOPJMHATBI. 3a1aHHBIMU KOOpAMHATAMHU. dopMynupoBaTh ONpesesieHe YpaBHEHUs! PUTYpHI, | KOHTPOJIbHAS
Koopaunats! CepeUHBI OTpe3Ka. Heo0XoauMoe U JOCTaTOYHOE ycaoBus | paborta
YpaBHeHuUE ¢burypsi. YpaBHeHue NapajyIeIbHOCTH IBYX IPSIMBIX.
OKPY)KHOCTH.  YpaBHEHHE  IPSMOM. 3anuchiBaTh U JIOKa3bIBaTh (DOPMYIBI PacCTOSHUS
VYrnoBoit k03¢ PUIHEHT NPSAMOH. MEXAY JBYMs TOYKAMH, KOOpPIMHAT CEpPEAUHBI
OTpe3Ka.
BbIBOgUTE  ypaBHEHHE  OKpPYKHOCTH,  oOIee
ypaBHEHUE MPSIMOM, YPaBHEHHUE IIPSIMOM C YTIIOBBIM
KO3 PUIHEHTOM.
Jloka3bIBaTh HEOOXOIMMOE U IOCTaTOYHOE yCIIOBHE
NapaJUIEIbHOCTH IBYX IPSIMBIX.
[IpuMeHATh M3y4YEeHHBIE OINPEACIICHUS, TEOPEMBI U
(hopMyJIBI K pEIISHHUIO 33/1a4.
14 BexkTopsr. [TonsiTne BEKTOpA. Koopannarsr OnuceiBaTh MNOHSTHUS BEKTOPHBIX U CKaSPHBIX | 1
BekTopa. Cio)keHne U  BBIYMTAHHE BeJIMYUH. MumocTpupoBaTh NOHATHE BEKTOPA. KOHTPOJIbHAS
BEKTOPOB. YMHO)XEHHE BEKTOpa Ha pabota




gucio.  CkansgpHoe
BEKTOPOB.

IIPOU3BEACHUE

DopMyIHpOBATh OIPEACICHUST MOIYJSI BEKTOpa,
KOJUTMHEAPHBIX  BEKTOPOB, pPaBHBIX BEKTOPOB,
KOOpJAMHAT BEKTOpPa, CYMMBbI BEKTOPOB, Pa3HOCTH
BEKTOPOB, MIPOTUBOMNOIOKHBIX BEKTOPOB,
YMHOKEHHMSI BEKTOpa Ha YHCIO, CKaJspHOTO
IPOU3BEIEHUSI  BEKTOPOB;  CBOWMCTBA  paBHBIX
BEKTOPOB, KOOPAUHAT PABHBIX BEKTOPOB, CIOKEHUS
BEKTOPOB, KOOPJMHAT BEKTOpa CyMMBI U BEKTOpa
pa3HOCTH ABYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB,
YMHOXEHHSI BEKTOpa Ha YHCIO, CKaJIIPHOIO
IMPOU3BCACHUA IBYX BCKTOPOB, ICPICHAUKYIAPHBIX
BEKTOPOB.

I[OKa?;I)IBaTI) TCOPEMBbI O HAXOXIACHUHW KOOpAHWHAT
BEKTOpa, O KOOpPAMHATAX CYMMbl H Pa3HOCTU
BEKTOPOB, 00 YCIOBUM KOJUIMHEAPHOCTH JBYX
BEKTOPOB, 0 HAXO0XJICHUU CKaJISIPHOTO
MPOU3BEICHUST JIBYX BEKTOpPOB, 00 YCJIOBHUH
neprneHAnKyIspHocTd. HaxoauTe KocuHyC yria
MEXIY OIBYMS BEKTOPAMHU.

[IpuMeHATh M3y4YEeHHBIE OINpPEACIICHUs, TEOPEMbI U
(hopMyITBI K PEIICHUIO 33]1a4.

15

I'eomerpuueckue
peoOpa3oBaHuUs.

['eomerpuueckue npeoOpa3oBaHusl.
[TonsiTue o paBencrse ¢uryp. [lonstue o
JIBUKEHUM: OCeBas M IECHTpaJbHAd
CUMMETpHUH, IapaJUICIbHBIMN IEPEHOC,
noBopoT. [lonstue o nmonoduu Guryp u
TOMOTETHH.

OOBACHATH M WIIIOCTPUPOBATH MOHATHE PABEHCTBA
¢uryp, nosoous. Ctpouts  paBHbBIE 51
CUMMETpPUYHBIE burypsi, BBITIOJIHSATh
MapajuyiebHbIA MEPEHOC W MOBOPOT. MccnenoBath
CBOMCTBA JBW)KEHUH C MOMOILBIO KOMIIBIOTEPHBIX
MporpaMM. BBIMONAHATH TNPOEKTHI MO  TeMaM
reOMEeTPHUECKUX MTPeoOpa30oBaHuil Ha MIIOCKOCTH.

16

Peseps.

IToBTOopenue. Pemenne 3amad BTOpPOH
yacta OI'D.

1

KOHTpPOJIbHAs
pabora

61

5

Hroro

202
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