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Pabouas nporpamma o yuebHomy npenmety «I'eomeTpus» Ha ypoBEHb OCHOBHOT'O 00IIero o0pa30BaHUs COCTABJICHA C YUETOM paboueid

MporpaMMbl BocluTaHus. BocrnuTaTenbHbIi MOTEHIMAN JaHHOTO Y4eOHOTo mpeaMeTa 00ecreynBaeT pealn3aluio OJaronpusTHEIX YCIOBHM s
Pa3BHUTHUA CONMATBLHO 3HAYMMBIX OTHOIICHUN 00YYaIOIINXCSI U TIPEK/IE BCETO IICHHOCTHBIX OPHEHTUPOB (IIEIEBBIX MPUOPUTETOB):

MpUBJIEYEHNE BHUMAHUSI 00yYarOIMXCsl K HEHHOCTHOMY acIeKTy U3y4YaeMbIX Ha ypOKax MPeAMETOB U SIBJICHUN, HHUIIUMPOBAHUE
00Cy»/1eHuil, BbICKa3bIBaHUI CBOET0 MHEHMSI, BEBIPAOOTKH CBOET0 JJMYHOCTHOI'O OTHOIIEHMS K N3y4aeMbIM COOBITHSIM, SIBJICHUAM, JIULIAM;
MIPUMEHEHHUE UHTEPAKTUBHBIX (POpM yueOHOM pabOThI:

O HUHTEJUIEKTyaJIbHbIX, CTUMYJIMPYIOIIUX MTO3HABATEIbHYI0 MOTUBALHUIO;

O JHUCKYCCHH, TAIOLIMX BO3MOKHOCTb IPUOOPECTH OIBIT BEIEHUS] KOHCTPYKTHUBHOT'O IMAJIOra; TPYIIOBOI paboThl, KOTOpast y4uT

KOMaHJIHOW paboTe U B3aUMOJIEHCTBHIO € APYTUMH 00yUarOIIUMUCS, UTPOBBIX METOMK;

JEMOHCTPALMIO 00yYarOIMMCSI IPUMEPOB OTBETCTBEHHOT'0, IPAXKIAHCKOTO IMOBEACHMUSI, IPOSBICHUS YETIOBEKOIIO0US U
I00pOCEPAEUHOCTH, Yepe3 110100p COOTBETCTBYIOIIUX TEKCTOB JUI YTE€HUs, 3a/1a4 JJIs PEIIeHUs, IPOOJIEMHBIX CUTYaLUH U1 00CYXKASHUS
B KJIacce;
o0y /ieHne o0yyaroimxcs co00JaTh Ha ypOKe HOPMBI [TOBEACHUS, TpaBHiia OOLIECHHS CO CBEPCTHUKAMHU U II€/1aroramu,
COOTBETCTBYIOIIIME YKIJIay IIKOJbI, yCTAHOBJIEHUE U MOAJIEPKKa T00poKenaTeaIbHOU aTMoc(epsl;
opranu3zanys megcrsa MOTUBUPOBAHHBIX U 3PYIMPOBAHHBIX 00YYAIOIIUXCS HaJl HEYCIIEBAIOIIMMHE OTHOKJIACCHUKAMH, JAIOIIETO
00y4aromuMcs COLIMAIbHO 3HAYUMBIN OMBIT COTPYIHUYECTBA U B3aUMHOI MIOMOIIH;
MHHUIMMPOBAHUE U TIOJJIEPIKKY HCCIEI0BATENBCKOM IEATEIbHOCTH 00YYaIONMXCsl B paMKaxX peaau3alii UMH WHANBUYaIbHbBIX U
TPYTIIOBBIX UCCIIE0BATENLCKUX MTPOEKTOB, UTO JACT 00YUYAIOMIMMCS BO3MOKHOCTD MTPUOOPECTH HABBIK CAMOCTOSTEIEHOTO PELICHHUS
TEOPETUYECKON MPOOIIEMbI, HaBBIK T€HEPUPOBAHUS U O(POpPMIIEHUSI COOCTBEHHBIX HJIeH, HABBIK YBAXKUTEIIHOTO OTHOILIEHUS K UYKUM
uzaesm, ohopMIICHHBIM B paboTax APYrux UccieloBaTeNel, HaBbIK MyOJIMYHOIO BBICTYIUICHHS TIepel ay IUTOpUeH, apryMEHTHPOBaHUS U
OTCTaMBaHUs CBOEH TOUKH 3PEHMUS;
o0y kIeHre 00yJaronmxcs COOII0aTh Ha yPOKE OOMICTIPHUHSATHIC HOPMBI TOBEACHHSI, TPaBUIIa OOIICHUS CO CTAPIINMHU
(memaroruueckuMH pabOTHUKAMHU) U CBEPCTHUKAMU (00yYaroIUMUCS ), TPUHIUIIBI yUeOHON AUCIUILIIMHBI U CAMOOpPTraHU3aIUY;
BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE IOMOTal0T MOAEPKaTh MOTHBALIHMIO 00YUYaIOIIMXCS K MOJIyUYeHHUIO 3HAHUH,
HAJIQ)KMBAHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLICHUH B KJIACCE, TOMOTAIOT YCTAHOBJICHHUIO JOOPOKEIATEILHOW aTMOC(EpPhI BO BpEMSI

ypoKa.



Conep:xanune yueoHoro npeamera «I'eomerpus»
YPOBEHb — YIJ1yOJIeHHbIU
kJace 7-9

7 KJIIACC

Hayana reomerpun

HcTopus BO3HMKHOBEHUS U Pa3BUTUS TreoMeTpuu. HavanbHble TOHATHS reoMeTpud. Todka, mpsiMas, OTpe3ok, yd. [lonstue 06 akcuome,
TEOpEMe, T0Ka3aTeIbCTBE, ONPEACIICHHAH.

B3aumHoe pacnonoxeHue Touek Ha nIpsiMoi. M3Mepenue JUIMHBI OTpe3Ka, pacCTOSIHUE MEXAY TOUKaMU.

[Tosynuiockocts 1 yron. Bunel yrinos. M3mepenne BeanunH yrios. BepTukanbHble U cMekHbIE yIuibl. [lapaiienbHble U NEepHeH MKy ISIpHbIE
npsmble. PaccrosiHre oT TOUkH 10 npsMoid. buccekrpuca yria.

Jlomanas. Bunel nomansix. JlnmHa nomanoi. MHoroyronbHukd. llepumerp MHOroyrospHuka. IIoHSATHE O BBINYKIBIX M HEBBITYKIIBIX
MHOI'OYTI'OJIbHHKAX.

[lepBuuHbIE peICTaBIEHUS O PaBEHCTBE (PUTYD, UX PACHIOJIOKEHUN, CHMMETPHUH.

IIpocreitmune nocrpoenus. THCTpyMEHTHI 171 U3BMEPEHUN U IIOCTPOCHUMN.

TpeyrojibHuKu

Bunbl TpeyrosbHUKOB: OCTPOYTOJbHBIE, MPSIMOYTOJIbHBIE, TYNOYTOIbHBIE, PABHOOEAPEHHBIE, PABHOCTOPOHHME. MeauaHa, OuccekTpuca 1
BBICOTA TPEYTOJIbHUKA.

PaBencTBo TpeyronpHUKOB. [IepBbIil 1 BTOPOIl MpU3HAKU paBEHCTBA TPEYroOJbHUKOB. PaBHOOEIpEHHBIE TPEYroJbHUKM M UX CBONCTBA.
[Ipu3Hak paBHOOEIPEHHOTO TPEYTOJIbHUKA. TPeTHii MpU3HaK paBEHCTBA TPEYTOJILHUKOB.

CooTHoOIIEHHs MEXly CTOPOHAMH U yIJ1aMH TpeyrojbHruKa. HepaBeHCTBO TpeyronpHuka. HepaBeHCTBO 0 JJIMHE TOMaHOM.

Cummertpuunsble ¢purypbl. OCHOBHBIE CBOWCTBA OCEBOM CUMMeETpUU. [IpuMepsl CUMMETpHUH B OKPY’KalOIIEM MHpE.

MapanieasHbie npsamMbie. CymMMa yriioB MHOIOYr0J1bHHKA

[TapannenbHOCTb NPSAMBIX, ICTOPUUECKHE CBEIEHUs 0 TocTynaTe EBkinuaa u o ponu JIo0aueBCKOTro B OTKPHITUN HEEBKJIMI0BOM r€OMETPUH.
CpolicTBa M TNpPU3HAKU MapajuleNbHbIX NpAMBIX. CyMMa yIVIOB TpeyrojbHUKa. BHemHue yriel TpeyroiapbHuka. CymMma BHYTPEHHUX YIJIOB
MHOT'OYT'OJIbHUKA U CYMMa BHELIHHMX YTJIOB BBIITYKJIOIO MHOTOYTOJIbHHKA.

IIpsiMOyroJibHBIE TPEYT0JIbHUKH

[Ipu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX TPEYroJbHUKOB. lleprnenaukynsdp u HakiaoHHas. CBONCTBO MeaHWaHbl MPSMOYTOJBHOTO
TPEyTOJIbHUKA, MPOBENEHHOM K TUIIOTEHY3€E. [IpsAMOyToNbHBIN TPEyroJbHUK € yrioMm B 30°.

OKpyXHOCTH



[ToHATHS OKPY>KHOCTH M Kpyra. DJIEMEHTHI OKPYKHOCTH U Kpyra: LEHTp, paAuyc, AMaMeTp, XOp/Ja, X CBOMCTBA. B3auMHoOe pacmonoxeHue
OKpyXHOCTH U mnpsiMoil. KacaTtenbHas u cekymiasi K okpyxHocTu. OKpYy>KHOCTb, BIOUCaHHasi B yroi. IIpocrteiiiiue mocTpoeHHs! ¢ MOMOLIBIO
LUPKYJIS U JINHEHKH.

I'eomeTpuuyeckue MmecTa ToO4YeK

[IonsATHE O TeOMETpUYECKOM MecTe ToudeK. IIpumepsl reoMeTpu4ecKux MeCT TOYEK Ha INIOCKOCTH. buccekrpuca yriia M cepeavuHHBINA
MEPHEeHIUKYJISIp K OTPE3Ky Kak reoMeTpuyeckrue mecta Touek. OnrcaHHas OKpyKHOCTb TPEyTroJbHUKaA, €€ LEeHTp. MeTol reoMeTpuYecKuX MeCT
TOYEK IIPU PELICHUH F€OMETPUUECKUX 3a1ad.

IHocTpoeHust ¢ NIOMOLIbIO HUPKYJIS H JTHHEHKH

Hcropuueckue cBeneHus. OO0CHOBaHMS IMPOCTEHIIMX IIOCTPOEHMM, 3Tallbl 3ajJaud Ha IIOCTPOEHHUS, PEIICHHE 33aJad Ha I[OCTPOEHUE
LUPKYJIEM U JIMHEUKOM.

8 KVIACC

YeTbIpEXyroJIbHUKH

[MapannenorpamMm, ero mpu3HaKu U cBoicTBa. [IpsMoyronpHUK, poMO, KBajapar, UX MpHU3HAKH U cBoiicTBa. Tpamernus. PaBHoOenpenHas
Tpaneuus, €€ CBOMCTBa U npu3Haku. [IpsamoyronsHas Tpanenus. CpeaHss TMHUS Tpaneluu.

CpenHsist TuHUA TpeyroybHUKA. MeTo yIBOCHMSI MEIMaHbl TPEyTroabHUKa. TeopeMa O epeceueHuu MEeINaH TPEyTOJIbHUKA.

Teopema daneca, TeopemMa 0 IPONOPLUOHAIBHBIX OTpe3Kax. Teopema BapuHboHa 11 IPOU3BOIBHOTO YETHIPEXYTOJIBHUKA.

LleHTpanibHO-CUMMETPHYHBIE (PUTYPHI.

ITonooue

IlonoOue TtpeyronbHUKOB, Ko3d¢unueHt nonodus. IlpusHaku mnonoOust TpeyroiabHUKOB. IlpumeHeHne mnomoOMs NpU pELIeHUU
FEOMETPUYECKUX U ITPAKTUYECKUX 3a]1a4.

Ilnomaae

[Tonstne o mmomanu. CBolicTBa TwIOMaAe reomerpudeckux ¢uryp. Ilpocreitmme QopMynsl sl TUIOMIAAW TPEYTrOJbHUKA,
napasuiesnorpaMma, pom6a u tpanenuu. Ilnomaan nogo6Hsix ¢puryp. OTHOIIEHHE MII0IIAeH TPEYyTroJbHUKOB.

Teopema Iludaropa

Teopema [Iudaropa. [lpumenenne Teopemsr [Tudaropa npu pemeHun MPaKTHYECKUX 3a1ad.

DJIeMeHTBhI TPHTOHOMETPHH

CuHyC, KOCHHYC, TAHTEHC U KOTAHI'€HC OCTPOro yIiia MPAMOYTOJIbHOTO TpeyroibHuKa. Tpuronomerpuueckue Gpyukuuu yrios B 30°, 45° u
60°. TIpomopIHOHAIEHBIE OTPE3KH B MIPSIMOYTOJIBHOM TPEYTOIBHHUKE.

YT1JIbI B 4eTBIPEXYTO0JIbHUKH, CBSI3AHHbIE C OKPYKHOCTBIO



BrnucaHHbIe ¥ LIEHTPAIBHBIE YIJIbl, YTOJ MEXAY KAcaTeIbHOM U XOpAOWU. YTJbl MEXKIY XOPAAMHU M CEKyILIMMH. BIMCaHHbIE U OIIMCaHHBIC
OKPYXHOCTH TPEYToJIbHUKAa M YeThIPpEXYTronbHUKH. CBOWCTBAa M IMPHU3HAKKW BIMCAHHOIO YETHIPEXYToJibHUMKA. B3anMHOE pacmoso’keHue IByX
okpy>xHoctell. Kacanue okpyxHoctell. O01mue KacaTeabHbIe K IByM OKPYKHOCTSIM.

9 KJIACC

Pemenue TpeyroibHMKOB

Cunyc, xocunyc, tanrenc yriaos or 0° mo 180°. OCHOBHOE TPHIOHOMETPHUYECKOE TOXKIAECTBO. POpMysbl NpuBeacHUs. Peienue
TPEeyrojabHUKOB. TeopemMa KOCUHYCOB M Te€OpeMa CHHYCOB. PelleHne NpakTUYecKuX 3a7ad ¢ UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CUHYCOB. PelieHune 3a1au reoMeTpruuecKOi ONTUKH.

Tpuronomerpuueckue (HopMmyJbl IS TUIOMIAAM TPEYroJIbHHMKA, Tapauierorpamma, pomba, tpameuun. dopmyna I'epona. dopmyna
IJIOIIAIY BBIITYKJIOTO YEThIPEXYTOIbHUKA.

Ilopo0ue TpeyroabHUKOB

Xopapl U MOJOOHBIE TPEYrOJbHUKU B OKPY>KHOCTH. TeopemMa O NpPOU3BEIEHUU OTPE3KOB XOpJ, TEOPEMbI O MPOU3BEICHUH OTPE3KOB
CEKYIIIMX, TeopemMa O KBaApare KacaTeabHOW. [IpuMeHeHue mpu pemeHun reomeTpuyeckux 3aaad. Teopembl UeBbl u Menenas. [lonstue o
TOMOTETHH.

MeToa KOOpPAUHAT

VYpaBHeHHE TPSIMOW Ha TUIOCKOCTH. YTJIOBOW KOI(PQPUIIMEHT W CBOOOMHBIA UJEH, WX TEOMETPUYECKHi cMbIci. [lapamiensHOCcTh U
MEePIEeHIUKYIISIPHOCTD NMPSAMBIX (Yepe3 yriioBoil kodhpuineHr).

VpaBHeHue okpyxHOcTH. HaxoxieHne nepeceyeHnii OKpyKHOCTEN U MPSAMBIX B KoopauHaTax. @opmyiia pacCTOSIHUSA OT TOYKH JI0 TIPSIMOM.
[Tnomanp napamienorpaMMma B KOOpJAWHATAaX, MOHATHE OO0 OPHEHTUPOBAaHHOHM Iwiomanu. [IpuMeHeHHe MeToJa KOOpAMHAT B MPAKTUKO-
OpPUEHTHUPOBAHHBIX T€OMETPUUECKUX 3a/1adax.

BekTopsl

Bexkropsl Ha miockocTH. CIOXKEHUE U BBIYUTAHUE BEKTOPOB — MPABHJIa TPEYTOJIbHUKA U NapajuiesorpaMmMa. Y MHO)KEHUE BEKTOpa Ha YHCIIO.
Koopaunate! BekTopa. CrokeHHE W BBIYUTAHHE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIIO B KoopauHarax. [IpuMeHeHHe BEKTOPOB B (hU3HKE,
LIEHTp Macc.

[Tonstne o 6asuce (Ha MIIOCKOCTH). Pa3noxkeHus BekTopoB mo Oasucy. CkajasipHOE MPOU3BEJICHUE BEKTOPOB, T€OMETPUUECKUN CMBICT U
BBIpQXXEHHE B JEKAPTOBBIX KoopauHaTaxX. JIUCTpuOYTHBHOCTH CKalsipHOro mnpousBeAcHus. CKalaspHOE MPOU3BEACHHE U TMPOCLHUPOBAHHE.
[IpuMeHeHne CKalasipHOrO MPOU3BEACHUS BEKTOPOB JUIsl HAXOXACHUS JUIMH M YTJI0B. PelieHre reoMeTpu4eckux 3ajad ¢ MOMOILIbBIO CKaJSIPHOTO
MIPOU3BEICHHUS.

JJIMHA OKPYKHOCTH M ILUIOIIAb KPYra



IIpaBuibHBIE MHOIOYTOJIBHUKH. [IMHA OKpYKHOCTU. ['panycHas u paauaHHas Mepa yIJia, BBIYACICHUE JUIMH IyT OKpy>kHocTeH. Ilnomans
Kpyra, ceKTopa, cermMmeHTa. Mcropudeckue cBeieHus: 00 M3MEPEHNUH JTTMHBI OKPYKHOCTH U TUTOIMIAN KPYyTa.

JABUKeHHS MII0CKOCTH

Hentpanbnas cummerpus. LlentpanbHo-cumMeTpudnbie Gurypsl. [loBopor. OceBast cummerpusi. @urypbl, CHMMETPHYHBIE OTHOCUTEIIBHO
HEKOTOpoH ocu. IlapannenbHsiii mepeHoc .

[lonsiTe ABwxeHus U ero cpoiicTBa. PaBeHcTBO ¢uryp. IlposiBaeHus cuMMeTrpuu B NPUPOE, KUBOIKCH, CKYJIBITYpE, apXUTEKTYpe.
Komnozunun neuxenuit (mpocreiye npumepsl). IlpumeHeHne B reoMeTpu4eckux 3a1aqax.



IInanupyemblie pe3yabTaThl 0CBOEHUs YueOHOro npeamera «I'eomeTpusn)

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaTbl OCBOCHHUS IPOTPAMMBI 10 MATEMATUKE XapaKTEPU3YIOTCS B YaCTHU:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

MIPOSIBIICHUEM HHTEpeca K MPOIJIOMY U HACTOAILIEMY POCCHMCKOW MaTeMaTHKH, EHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUSIM POCCHUUCKUX
MaTEeMaTHUKOB M POCCUNMCKON MaTeMAaTUYECKOM IIKOJbI, K HCTIOIH30BAHHUIO 3TUX JOCTIKEHUH B IPYTUX HAyKax U MPUKIAAHBIX chepax;

2) rpaJaaHCKOr0 U J1YXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

TOTOBHOCTBIO K BBINOJIHEHUIO OO0S3aHHOCTEW TpaKJaHWHA U pealli3allud €ro IpaB, MPEACTAaBIEHUEM O MaTeMaTHYEeCKHMX OCHOBAxX
(YHKIMOHMPOBAHUS PA3NIMYHBIX CTPYKTYp, SIBJICHMI, MPOILENyp TPakJaHCKOTO oOIiecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYX/IEHUIO 3THYECKUX MPOOJIEeM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHXKECHUH HAyKH, 0CO3HAHHEM BaKHOCTH MOPAJIbHO-3THUECKUX
IIPUHLIMIIOB B JAESITEILHOCTH YUYEHOTO;

3) TPyA0BOI0 BOCIIUTAHMSA:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHEe B pEUICHHHM MPAKTUYECKUX 3a/Jad MaTeMaTHYeCKON HampaBICHHOCTH, OCO3HAHHUEM BaXHOCTHU
MaTeMaTH4eCKOT0 00pa3oBaHMs Ha MPOTSHKEHUH BCEW JKM3HM I YCHEIIHOW MpOo(eCCHOHAIBHON NEATENIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX
YMEHHM, OCO3HAHHBIM BBIOOPOM U NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUM 00pa30BaHUS U KU3HEHHBIX IUIAHOB C yUYETOM JIMYHBIX UHTEPECOB
1 OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3¢TeTHYeCKOr0 BOCIINTAHMSA:

CIOCOOHOCTBIO K 3MOIIMOHAILHOMY U 3CTETHUECKOMY BOCIPUSATHIO MaTeMaTHYECKUX OOBEKTOB, 3a/1a4, PELICHUH, pacCyKICHHH, YMEHUIO
BUJIETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHoOCTEH HAYYHOIO MO3HAHUSA:

OpHUEHTAIINEH B JIEATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTaBICHHI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs UelIOBEKa,
NPUPOJBI M OOIIECTBA, TOHUMAHUEM MaTeMaTHYeCKOW HayKd Kak c(epbl YelIoBEUeCKOH NesATeTbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH JUIS
pa3BUTHS LUBWIM3ALMM, OBJIAJICHUEM S3BIKOM MaTEMAaTUKM W MAaTEMaTH4YEeCKOW KyJIbTypoM KaK CpEICTBOM IIO3HaHMsSI MHpa, OBJIAJICHHUEM
HaBbIKaMU HCCIIEJIOBATEIbCKOMN 1eATEIbHOCTH;

6) puznueckoro BocnuTaHus, GopMUPOBAHUSA KYJbTYPbI 310POBbSI H IMOLMOHAJIBLHOT0 0JIArONOTYYHsI:

TOTOBHOCTBIO MIPUMEHSATh MaTeMaTHUYeCKHe 3HAaHUs B MHTEpEcax CBOETO 370pPOBbs, BEJICHUS 30POBOro 00pasa >KU3HU (370pOBOE MHUTAHUE,
cOaaHCUPOBAaHHBIN PEXUM 3aHATUH M OTHAbIXA, peryyspHas Gpu3nuecKas akTHBHOCTH), COOPMUPOBAHHOCTHIO HaBbIKa peIeKCHH, IPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO e MpaBa JPyroro 4YeJoBeKa;

7) IKOJIOTMYeCKOr0 BOCIIMTAHMS:



OpHUEHTAINEH Ha MPUMEHEHUE MAaTEMAaTHUECKUX 3HAHUU ISl PEIICHUS 33/1a4 B 00JIACTH COXPAHHOCTH OKPY>KAOIel CpeJibl, TUIAHUPOBAHUS
MOCTYTIKOB U OIICHKH WX BO3MOXKHBIX TOCIJICJICTBUM JIJISI OKPY>KAIOIIEH Cpeibl, OCO3HAHUEM TJIO0AIBHOTO XapaKTepa IKOJIOTHYECKUX MPOoOJIeM U
MyTeW UX pEUICHUs;

8) ajanTannu K U3MEHSIIOIMMCSH YCJIOBHSAM COIUAIBLHOI U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIMICHUIO YpPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NEeATEeTLHOCTh, B TOM YHCJIE YMEHHE YUYUThCA y JAPYTHX JIOJACH, MPUOOPETaTh B COBMECTHOW JEATEIbHOCTH HOBBIC 3HAHUWS, HABBIKH H
KOMITETEHIIMH U3 OIBITA APYTHX;

HE0OX0UMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHM, (OPMYIUPOBATH HJIEH, MOHITHS, TUIIOTE3bl 00 OOBEKTaX U SBICHUSX, B TOM YHCIIE
paHee HeU3BECTHBIX, OCO3HABATH JEe(UIIUTHI COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TpeOYyHOIIMHA KOHTPMED,
KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS U JeHCTBUS, POPMYIUPOBATH U OLIEHUBATH PUCKU U MOCIEACTBHUS, (HOPMHUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIbTATbBI
B pesynbTate ocBO€HUS MPOrpaMMbl IO MaTEMAaTHKE Ha YPOBHE OCHOBHOI'O o01Iero oOpa3zoBaHus y oOydaromerocs OyayT c)OpMHUPOBAHbI
METANIPEAMETHBIC PE3YJAbTATBLI, XapaKTCPUIYIOIHUECA OBJIAACHUCM YHHUBCPCAJIIBHBIMU I103HABATCIbHBIMU }IeﬁCTBHﬂMH, YHUBEPCAIIbHBIMU
KOMMYHHKaTHBHBIMU JICHCTBUSIMH ¥ YHHBEPCAIBHBIMH PETYJISTUBHBIMH JEHCTBHAMHU.

ITo3HaBaTe/IbHbIEC YHHBEPCAJIbHbIE YUeOHbIe 1eCTBUS
Ba3oBble JJornueckue neiicTBys:

BBIABIIATD U xapaKTepnsoBaTL CymeCTBeHHBIe HpI/I3HaKI/I MAaTEMATUYCCKUX O6’b€KTOB, HOHHTHﬁ, OTHOHIGHI/IfI Me>1<)1y IIOHATHUAMU,
(hopmyIMpoBaTh ONpPEACIICHHS TOHATHIA, yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCH(HUKAIIMU, OCHOBAHMS Il 0OOOIIECHHUs] U CPAaBHEHMS,
KpUTEPUHU IPOBOJIMMOI0 aHAJIN3A;

BOCIIPHHUMATh, (POPMYJIMPOBaTh M MPEOOPa30BBIBATH CYXKACHUS: yYTBEPAUTEIbHBIE W OTPHUIIATENIbHbIC, €IMHUYHbIC, YAaCTHbIE U OOIIHeE,
YCJIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3W W MPOTUBOpeuYHs B (PakTaxX, MAHHBIX, HAOMIOJACHUAX U YTBEPKIACHUSX,
IpeaJIaraTb KpUTEPUH IJIs BBISBICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JAC€JIaTh BBIBOJbI C UCITIOJIb30BAHUECM 3aKOHOB JIOTHUKH, I[G)IYKTI/IBHBIX U MHAYKTUBHBIX yMOSaKHIOquHﬁ, YMOSaKJHOLICHI/II\/JI 110 aHaJIOTHH,

pazbupaTh JOKa3aTEeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKICHHWHU (MpsAMbIE W OT MPOTHUBHOTO), MPOBOJAHWTH CAMOCTOSITEIHHO OKa3aTelIbCTBA
MaTeMaTH4eCKHX (PakToOB, BHICTPAUBATh ApTYMEHTAIUIO, TPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI, MPUMEHSATH METOJl MaTEMaTUYECKOW UHIYKIUH,
000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS;



BbIOMpATh croco0 pemieHus y4eOHOH 3ajaun (CpaBHHBATh HECKOJIBKO BAapUAHTOB PELICHHs, BHIOMpATh HauboJsiee MOIXOAAUINNA ¢ y4ETOM
CaMOCTOSITEIIHO BBIJICTICHHBIX KPUTEPHUER).
Ba3oBrble uccienoBarejabLCcKue NeCTBUA.
HCIOJb30BAaTh BOIPOCHl KaK HCCIEI0BATEIbCKUII HMHCTPYMEHT IO3HaHMSA, (OPMYIMPOBATH BOIPOCHL, (HUKCHPYIOIIUME MPOTHBOPEUUE,
podIeMy, CaMOCTOSITEILHO YCTAaHABIMBATh HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;
MIPOBOJIUTH 10 CAMOCTOSITEIIbHO COCTABIICHHOMY IUIaHY SKCIEPUMEHT, UCCIIEIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;
CaMOCTOATENIbHO (POPMYJIMPOBAaTH OOOOIIEHHUSI M BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO HAOJIIOJCHMS, UCCIIEAOBAHU, SKCIEPUMEHTA,
OLIEHUBATh JJOCTOBEPHOCTD MOJIyUYEHHBIX PE3YIbTAaTOB, BEIBOJAOB M 0000IICHUIA;
MIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE TPOIIECCA, & TAK)KE BBIABUTATh MPEIIOJIOKEHHS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.
Paborta ¢ undopmanmeii:
BBISIBJIATH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIUH, TAaHHBIX, HEOOXOIUMBIX IS PELICHUS 3a1a4H;
BBIOMPATH, AaHATM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BHJIOB U ()OPM MPE/ICTABICHUS;
BEIOMpATh OpMy TpeacTaBiIeHUs] HHOOPMAIMH W WUTIOCTPUPOBATH pellaeMble 3a/a4ll CXeMaMH, JuarpaMMaMu, WHON rpadukoil u mx
KOMOMHAIIMSAMH;
OLIEHUBATh HAAEKHOCTh MH(OPMAIMH IO KPUTEPHSIM, IPEIOKEHHBIM HITH C(hOPMYIINPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiicTBHS:

BOCIPUHUMATh U QOPMYJIUPOBATH CY>KIEHHSI B COOTBETCTBUHU C YCIOBUSMHM U IENIAMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PELIEHUs 3a/1a4i, KOMMEHTUPOBATh MOJIyYEHHBIN pe3ysIbTaT;

B XO7Ie 00CYy’KJIeHHs 33J]aBaTh BOIPOCHI 10 CYIIECTBY 00CYXKIaeMOl TeMbl, TPOOIeMbl, pelaeMoi 3a7auu, BHICKA3bIBaTh UIEH, HAllEJICHHBIE
Ha MIOUCK pEIICHHUs, COTIOCTABIISITh CBOU CYXKAECHUS C CYKICHUSAMH IPYTUX YUACTHUKOB JUaliora, 0OHapyKUBaTh pa3In4Me U CXOACTBO MO3UIIHI, B
KOPPEKTHOH opMe GopMyIHpOBATh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

MIPEICTaBIIATh PE3YJIbTAThl PELICHUS 3a/1a4i, SKCIIEPUMEHTa, UCCIIeI0BaHus, MPOEKTa, CAMOCTOSITENILHO BBIOUPaTh (hOpPMAT BBICTYIUICHUS C
y4€TOM 337124 NMPE3EHTALUU U OCOOCHHOCTEH ay TUTOPHH;

MOHMMATh W HCIOJB30BATh MPEUMYIIECTBA KOMAHJHOW M WHAMBHIYaJIbHON pabOTHI NMpU pEIICHUH yYeOHBIX MaTeMaTHYeCKHX 3ajad,
MPUHUMATDH LI€Jh COBMECTHOM NEATENbHOCTH, MJIAHHUPOBATh OPTaHU3AIMIO COBMECTHOM paboThl, paclpenensTs BUAbl paboT, 1OroBapUBaThCH,
o0cyXJaTh MpoIlecc U pe3yabTaT paboThl, 00001IaTh MHEHHUS HECKOIBKUX JOJCH;

y4acTBOBaTh B TPYIIOBHIX (hopMax paboThl (00CyxaeHHs, 0OMEH MHEHHH, «MO3TOBbIE IITYPMBI» U UHBIE); BHIIOIHATH CBOIO YaCTh paOOTHI
U KOOPAMHUPOBATH CBOM JEHCTBUS C APYTMMH 4YJIeHAaMH KOMaH[bl, OLIEHMBAaTh KAa4eCTBO pe3yjbTaTa U KauyeCTBO CBOEro BKJIaJa B OOIIMIA
pe3ynbTatr no KpUTepusm, cHopMyIUPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.



PeryjasiTuBHbIe YHHMBepPcaJbHbIe YUeOHbIE T1eiCTBUS
Camoopranusanus:
BBISIBJISITH MPOOJIEMBI JJISl PELICHUS B )KU3HEHHBIX U yUE€OHBIX CUTyalUsIX, OPUEHTHUPOBATHCS B PA3IUYHBIX MMOAXO0/AAX MPUHSATHUS PELICHHMA
(MHIUBHUIYaNbHOE, TPYTIIOBOE);
CaMOCTOSITENIbHO COCTaBIIATH TUIAH, aNTOPUTM pEHICHUS 3aJa4u (WM €ro 4YacTh), BBIOMPATh CHOCOO pEIICHUs ¢ y4ETOM HMEIONIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.
CaMOKOHTPOJIb, SMOIHMOHAIbHBIH HHTEJLJIEKT:
BIIQJIETh CHOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3ysbTaTa pelieHHs MaTeMaTHYeCKOW 3aJadd, CaMOMOTHUBALIUUA U
pednekcun;
MPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh NpPH PEIICHUM 337a4d, BHOCUTh KOPPEKTHBHI B ACATEIHHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, HAMIEHHBIX OUINOOK, BBISIBJICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yjibTaTra MACSITENbHOCTH TIOCTABICHHOW IEMH W YCIOBHSIM, OOBSACHATH NPUYUHBI JOCTHIKCHHS WU
HEJIOCTHXKEHHUS 11€JIM, HaXOIUTh OIIMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY;
BBIpaXaTh SMOIIUH NPU U3YUECHUN MATEMATHUYECKUX 0OBEKTOB M (JaKTOB, JaBATh YMOIIMOHAIIBHYIO OIEHKY PEIICHUS 3aa4yu.

HNPEAMETHBIE PE3YJIBTATHI

K konuy odyuenusn ¢ 7 Knacce o0yuarouwuiica noayyum ciedyrouiue npeomemusle pe3yiomamol:

Pacrio3naBaTh M3y4eHHBIE T€OMETpUYECKUE (UTYPBI, ONMPEACNATh WX B3aUMHOE PACIOJIOKEHHE, N300pakaTh reoMeTpUYecKrue (QUrypsl,
BBITIOJTHSITH YEPTEKH 110 YCIOBHIO 3a/1aun. MI3MepsTh TMHEWHBIE U YTIIOBBIC BEIMYMHBI. Pemrath 3a7aun Ha BRIYUCIICHUE JJIUH OTPE3KOB U BEIMYUH
YTJIOB.

JlenaTh NPUKHUIKY U OLEHKY JMHEHHBIX U YTJIOBBIX BEIUYHMH MPEIMETOB B PEATbHOMN JKU3HH, Pa3MEPOB MPUPOIHBIX 00BHEKTOB. Pa3nuyarh
pa3Mepbl ITUX 0OBEKTOB O MOPSAKY BETUUHHBI.

CTpouTh 4epTekHM K TEOMETPHUUECKHUM 3a/1a4aM.

[Tonb30BaThbcs MpHU3HAKaMU PAaBEHCTBA TPEYTOJBHUKOB, HMCMOJIb30BaTh MPU3HAKM U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJIHHUKOB IPHU
pelieHuu 3a1a4.

[IpoBOAUTH TOTUYECKHE PACCYKACHHS C UCTIOIB30BAHUEM T€OMETPUIECKUX TEOPEM.

[Tonp30BaTbcsi TpHU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIWAHbI, NPOBEIAEHHOW K THIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3aa4.



OmnpenensaTs NapayuieIbHOCTh MPSIMBIX C IIOMOUIBIO YIJTIOB, KOTOPbIE 00pa3yeT ¢ HUMHU cekymlas. OnpeaensTh napauieIbHOCTh MPSIMBIX C
IIOMOIIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOM IPSIMOM 10 TOYEK IPYTroil MPsIMOM.

Pemate 3a1aun Ha KieT4aToit Oymare.

[IpoBOIUTH BBIUMCIEHUS U HAXOJIUTh YHMCIOBbIE U OyKBEHHbIC 3HAYCHMS YIJIOB B F€OMETPHUYECKUX 3aJadyax C HMCIIOJb30BAHHEM CYMMBbI
YIJIOB TPEYTrOJbHUKOB U MHOTOYTOJILHUKOB, CBOMCTB yIJIOB, 00pa30BaHHBIX MPHU MEPECEUCHUH IBYX MapaJIeIbHBIX MPSAMBIX CeKyllel. PemaTs
MIPAKTHUYECKHE 3aa4H Ha HAXO0KJICHHUE YTJIOB.

Bnaners nonaruem reomerpuueckoro mecra touek (I'MT). Onpenensite OUCCEKTpUCY yIila U CepeIUHHbIN NepIeHIUKYIIAp K OTPE3Ky Kak
reomeTpuueckue mecra ToyeK. [lonb3oBaThcsl MOHATHEM TreomeTpuueckoro Mecta Todek (I'MT) mpu mokazaTelnbCTBE I'€OMETPUUYECKHUX
YTBEPKICHUN U IIPU PELLICHUHM 3a1ad.

@opMyIMpPOBATH OINPENECICHUS OKPY>KHOCTH M Kpyra, XOpAbl M JHAMETPA OKPYKHOCTH, YBEPEHHO BJIAaJE€Th HUX CBOMCTBAMH. YMETh
JIOKa3bIBaTh U IPUMEHSTH 3T CBOMCTBA IIPY PEILICHUN 3a1a4.

Brnaners noHsATHEM ONUCAHHOM OKOJIO TPEYToJbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€ IIeHTp. [loKa3bIBaTh U UCMOJIB30BaTh (DAKThI O TOM,
YTO OMCCEKTPUCHI YIJIOB TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHbIE MEPIEHAUKYJIAPHI K CTOPOHAM TpPEyTOJIbHUKA
MEPECEKAIOTCA B OJTHOM TOUKE.

Bragets noHsATHEM KacaTeabHON K OKPYKHOCTH, TOJIb30BaThCSI TEOPEMOU O MEPHEHIANKYIISIPHOCTH KacaTeJIbHOM U paanyca, IPOBEIEHHOTO
K TOYKE KacaHus. /[oka3plBaThb paBEHCTBO OTPE3KOB KacaTEJIbHBIX K OKPY’KHOCTH, IPOBEIEHHBIX U3 OJHON TOYKH, U IPUMEHATH 3TO B PEILICHUHU
F€OMETPUUYECKUX 3a/1a4.

Jloka3bIBaTh ¥ MPUMEHSTH POCTEHIINE T€OMETPUUECKHNE HEPABEHCTBA, IOHUMATh UX MPAKTUYECKUN CMBICII.

IIpoBOANTHE OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C ITOMOIIBIO HUPKYJISA U JINHEHKH.

K xonuy odyuenusn ¢ 8 knacce odyuarowuiica noayuum ciedyroujue npeomemmusle pe3yibmamol:

Pacnio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BAThCSI MX CBOWCTBAMH MPU PEIICHUU T€OMETPUUYECKUX 3ajad.
Paznuuate mpu3Haku M CBOMCTBa TapajuierorpamMma, pomda W TpSIMOYTOJbHUKA, JOKa3blBaTh UX M yBEPEHHO MPUMEHATH MPH PEHICHUH
reOMEeTPUUYECKHX 3a7ad.

Hcnonbs3oBaTh CBOWCTBA TOYKU MEPECEUEHUSI MEIUAH TPEYTroJibHUKA (LIEHTpa MAccC) B PEIICHUH 3aad.

Brnaners moHATHEM CpenHEW JWHUM TPEYTOJbHUKA M Tpamnelud, NMPUMEHSATh WX CBOWCTBA MPU PEUICHWHW TEOMETPUYECKUX 3ajad.
Hcnonb3oBatk Teopemy Paneca u TeOpeMy O MPONOPLUHUOHAIBHBIX OTpe3KaX, IPUMEHSATh UX JUIS PEIICHUs MTPAKTUUYECKHUX 3ajad.

Pacnio3naBath 1IeHTpanbHO-CUMMETPUYHBIE (DUTYPHI U UCIIOIH30BATh UX CBOMCTBA MPH PEIICHUU 3a]1a4.

Bragets nonstusiMu ogo0ust TpEyroibHUKOB, Ko duimenTa mogoous, COOTBETCTBEHHBIX JIEMEHTOB MOJAO0HBIX TPEYTOIbHUKOB. IMETh
MIPEJICTABIICHHE O MpeoOpa3oBaHUH TMOM00MS W O TOMO0OHBIX ¢urypax. [lonap30BaThCS MPU3HAKAMH IOJOOHS TPEYTOJIHHUKOB MPH PEIICHUH



reOMEeTpUYECKUX 3a/1a4. JloKa3bIBaTh U MPUMEHSATh OTHOIICHUS TPOIOPIIMOHATLHOCTH B MPSAMOYTOJIBHBIX TPEYroidbHUKAX. [IpUMeHsATs o001e B
MIPAKTHUYECKUX 3a/1a4ax.

BeiBoguTh M MCnosb30BaTh HpocTeimye (GpopMyiibl A IUIOIAAM TPEYrojbHMKA, MapajulenorpamMma, poMOa M Tpaneuuu. Beraucnars
(pa3aMuyHBIMU CIOCO0AMM) IUIOIAAb TPEYTOJIbHUKA U IUIOIAJAX MHOTOYTOJIBHBIX (GUryp (MONb3YACh, TJe HEOOXOAMMO, KaJIbKYJIATOPOM). 3HAThH
OTHOIICHHE TUIOIIAACH OJOOHBIX (GUTYDP U MPUMEHATH P pelIeHuH 3a1a4. [IpuMeHsITh MoMyYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4aXx.

[Tonb3oBatbes Teopemoit [ludaropa nns pemieHuss reoMETPUUECKMX M IMpakTUYecKuX 3anad. CTpoOUTh MaTeMaTHYeCKyl0 MOJEIb B
IIPAKTUYECKUX 3aJa4axX, CAMOCTOATEIBHO AEJIATh YEPTEIK U HAXOAUTH COOTBETCTBYIOILNE JJINHBI.

Bianers moHATHEM BIHMCAHHOIO W LIEHTPAJIBHOIO YIjla, yIjla MEXAY KacaTeJIbHOM M XOpPJIOH, OIMCAHHOM M BIIMCAHHOM OKPY>KHOCTH
TPEYTOJIbHUKA U YETBIPEXYTOJIBHUKA, IIPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a1a4.

[IpuMeHATH MOMy4YEHHBIE 3HAHUSA HA NPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJENM Ul 3a7a4 peajlbHOM JKM3HM M IIPOBOJIUTH
COOTBETCTBYIOILME BHIYUCIICHUS C IPUMEHEHHEM OJ00MS U TPUTOHOMETPUH (I10JIb3YSICh, I'/1e HEOOXOIUMO, KAJIBKYJIATOPOM).

K konuy ooyuenusn ¢ 9 knacce odyuarouquiica noayuum ciedyroujue npeomMemmble pe3yiomanbol:

3HaTh TPUTOHOMETPHYECKHE (YHKIMU OCTPBIX YTIJIOB, YMETh HAaXOAWTh C HMX IOMOIIBIO DPA3UYHBIE 3JEMEHTHI MPSMOYTOJIHEHOTO
TpPeyrojbHUKa («peUIeHHe MPSIMOYTOJIBHBIX TPEYTrOJAbHUKOB»). HaxomuTh (C MOMOIIBIO KaJbKyJNATOpa) JUIMHBI M YTl JUJIS HETAOJWYHBIX
3HAYEHUM.

[Tonmp3oBaTbess GopMysiaMHd TPUBEACHHUS W OCHOBHBIM TPHUTOHOMETPHUECKHUM TOXIECTBOM JUIS HAXOXAECHUS COOTHOIICHUH MEXIY
TPUTOHOMETPUYECKUMU BEJINYMHAMMU.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, IPUMEHSATh UX JJI HAXO0XKICHUS Pa3IMYHBIX 3JIEMEHTOB TPEYTroJbHHUKA («pelieHue
TPEYTOJILHUKOBY), IPU PELIEHUN TeOMETpUUECKHUX 3a1a4. [IpMMeHsATh noslydeHHble 3HaHUS IIPU PELICHUN MPAKTUUECKUX 3a/1ad.

[IpuMeHsATh TPUTOHOMETPHIO B 33/1a4aX Ha HaXO0XJIEHHE IJIOIIA/ 11, BHIBOJUTH U BIa/I€Th TPUTOHOMETPUUECKUMHU (GOPMYITIaMHU JJIS TUIOIIAAN
TPEyToJIbHUKA, MapajuierorpaMma, pom0a, Tpameuud, BBIBOJUTh W TPUMEHATH ¢GopMmyiay l'epoHa u ¢dopmyidy A IUIONIAIU BBITYKIOTO
YETBIPEXYTOJIbHUKA.

HmeTs nipeacTaBieHne 0 TOMOTETHH, TPUMEHSATD B IPAKTUYECKUX CUTYALUAX.

Hcnons3zoBats Teopemsl UeBbl 1 MeHenas IIpyu peLleHnH 3a1a4.

Hcnonb30BaTh T€OpEMbI O BIMCAHHBIX YIVIaX, YIVIaX MEXAY XOpAaMHU (CEKyIIMMH) U yIJie MEeXIy KacaTelbHOM M XOpAOH MpPH pEeLICHUH
TE€OMETPUYECKHX 3aAad. JJoKka3bIBaTh U MPUMEHATh TEOPEMBI O MPOU3BEACHUHN OTPE3KOB XOPJ, O MPOU3BEACHUH OTPE3KOB CEKYIIUX, O KBaapaTe
KacaTeJIbHOU.

Bnaners moHATHEM KOOpAMHAT Ha IUIOCKOCTH, padOTaTh C ypaBHEHHEM NPSMOM Ha IUIOCKOCTH. BrianeTp NOHATHSAMH YTJIOBOTO
KodQunreHTa 1 CBOOOAHOTO YJIeHA, TOHUMATh MX T€OMETPHUUECKUI CMBICI U CBS3b YTJIOBOTO KOA(PQHUIMEHTa C BO3pACTaHWEM M YOBIBaHHUEM



AMHEHHONW (yHKIMH. YMETh pelaTh METOJOM KOOPIMHAT 3aJaud, CBS3aHHBIE C MNApaUIeNIbHOCTBIO W MEPIEHAUKYISAPHOCTHIO TMPSMBIX,
IIEPECECYEHUEM IPSIMBIX, HAXOKIECHUEM TOUEK IIEPECEUCHHUS.

BbIBOIMTE 1 BIaieTh ypaBHEHUEM OKPYKHOCTHU. Mcoap30BaTh METO KOOPAMHAT AJI HAXO0XKICHUS [IEPECEUEHUN OKPY)KHOCTEU U MIPSIMBIX.
Bnaners gopmynaMu paccTosHHS OT TOYKM A0 MPSMOH, IJIOLIAJU MapajuleJorpaMMma B KOOpPAMHATaX, UMETh MOHATHE 00 OpPUEHTHPOBAHHOM
momanu. ITonp30BaTeCs METOAOM KOOPAMHAT HA IUNIOCKOCTHU, IIPUMEHSATD €r0 IPU PEILIEHUH T€OMETPUYECKUX U MPAKTUYECKUX 3a1ad. [IpuMensTsh
METOJ| KOOPJAUHAT B IPAKTUKO-OPUEHTHUPOBAHHBIX T€OMETPUUECKUX 3aa4ax.

Bragerp moHsTHEM BEKTOpa. YMETh CKJIAIbIBATH M BBIYATATh BEKTOPHI, YMHO)KAaTh Ha YHUCJIO, BIAJETh IIPABWIAMU TPEYTrOJIbHHKA M
napajuieorpamMMa. Brazers NpakTUYECKUMU HHTEPIPETAlUsIMU BEKTOPOB. YBEPEHHO IIOJIb30BAaTbCA KOOpAMHATaMHM BeKTopa. Bruaners
CJIO’)KEHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA HA YUCIJIO B KOOPIUHATAX.

Nwmets mnpencraBieHne o Oasuce (Ha Iuiockoctu). PacknaneiBate BekTopbl 1o 0Oaszucy. PackiaapiBaTe BEKTOpPBl CHJI € IOMOILBIO
IIPOELIMPOBAHUS U TPUTOHOMETPUUECKUX COOTHOIIEHHUH. [[puMEeHsTh noayUYeHHbIe 3HaHUs B IPOCTEHIINX (PU3NUECKUX 3a/1auax.

Bianers NOHATHEM CKAIAPHOIO IPOU3BEACHHS BEKTOPOB, IIOHUMAThb €r0 I'E€OMETPUYECKHM CMBICI M YBEPEHHO I10JIb30BAThCS €0
BBIPQ)KEHUEM B JEKApTOBBIX KOOpAMHATAaX. 3HATh AUCTPUOYTUBHOCTH CKAISAPHOTO MPOU3BEICHUS U €ro CBS3b C MpoerupoBaHueM. [IpumMeHsTH
CKAJIIPHOE MPOM3BEACHUE BEKTOPOB I HAXOKJICHHs JUIMH U YIJIOB. Pemars reomeTprudeckue 3aa4u ¢ MOMOUIBI0 CKAISIPHOIO MPOU3BEACHMUS.
Hcnonb30Bath CKaJIIpHOE MPOU3BEIEHHE BEKTOPOB B alredpanueckux U GU3NUECcKuX 3a1adax.

Bitagers NOHATHAMU NIPABUIBHOIO MHOTOYT'OJIBHUKA, JUIMHBI OKPYXKHOCTH, JJIMHBI JyTH OKPYXKHOCTH U PaJMaHHOW MEpPBI YIJIa, BBIYUCIATD
wiouaab Kpyra u ero yacre. Ilonumarb cmbici yucna w. IIpuMeHSATh NOJMyYeHHBIE YMEHHUS NpPU PEIIEHUWM NPAKTHUUECKHUX 3ajad. 3HaThb
HCTOpPUYECKHE CBEJIeHUsI 00 U3MEPEHHUH JUIMHBI OKPYKHOCTH U TUIOIAIN KpyTa.

Hwmets mpexacraBieHue o npeoOpa3oBaHUM IJIOCKOCTH, O ABMKEHMsX. HaxonuTh ocu, LEHTpbl CUMMETPHM (QUTYyp, LIEHTPbl MOBOPOTA,
HaXO/IUTh KOMITO3UIIMU MPOCTEUIINX NpeodpazoBaHuid. [IpUMEeHATh ABMXKEHHS IUIOCKOCTHU MPHU PEIIEHUN TeOMETPUUECKUX 3a/1a4.

[IpuMeHATH MOIy4YEHHBbIE 3HAHUSA HA IPAKTUKE — CTPOMUTH MATEMaTH4YECKHE MOJENM JUIs 3a4a4 pealbHOM JKU3HM M IPOBOJIUTH
COOTBETCTBYIOIIIME BbIUMCICHHS C TPUMEHEHUEM 10JI00Us U TPUTOHOMETPUUYECKUX PYHKIMH (TIOJIB3YSCh, TJI€ HEOOX0AUMO, KAIbKYJISITOPOM).



TemaTu4yeckoe niaHupoBaHue no npeamery «I'eomerpusp)

7 KJIACC
Oommee KonTpoabHbie
DJIeKTPOHHbIe (HH(POBbIe)
Ne i/m HaunmeHnoBaHue pa3iesia, TeMbl KOJIMYEeCTBO | /MPaKTHYECKUE
o0pa3oBaTe/bHbIC PeCypPChI
4acoB padoThbI

1 Hauana reomerpuu. Ilpocreiimue reomerpuueckue GUrypsl u 23 1/0 bubnnorexa [JOK

UX CBOWCTBA. I3MepeHne reoMeTpHIeCcKuX BETHINH https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK

2 Tpeyronbruk 15 1/0 https://m.edsoo.ru/7f415e2e
bu6nmoreka [IOK

3 HapaiensHeie npameie 9 1/0 https://m.edsoo.ru/7f415e2e
bu6nmoreka [JOK

4 CymMa yTJIOB MHOTOYTOJTbHHKA 4 0/0 https://m.edsoo.ru/7f415e2e
bu6nmoreka [JOK

5 I'eomeTpHuecKre HEPABEHCTBA 4 0/0 https://m.edsoo.ru/7f415e2e
bu6nmoreka [JOK

6 [IpssMoyTOIBHBIC TPEYTOTBHUKN 8 1/0 https://m.edsoo.ru/7f415e2e
bu6nuoreka [JOK

! OxpysxroCTS 8 0/0 https://m.edsoo.ru/7f415e2e
bu6nuoreka [JOK

8 ['eomeTpuueckne MecTa TOYeK 4 0/0 https://m.edsoo.ru/7f415e2e
. bubmmoreka [JOK

9 [TocTpoeHust ¢ TOMOIIIBIO ITUPKYJIS ¥ IMHSUKH 14 1/0 https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK

10 CrvmeTpus 2 0/0 https://m.edsoo.ru/7f415e2e
. bubnuorexa [JOK

11 [ToBTOpEeHME, 0000IIEeHNE, CHCTeMAaTH3alUs 3SHAHUN 11 0/0 https://m.eds00.ru/7f415e2e

OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 102 5/0
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8 KUIACC

Oomee KonTpoibHble
duekTpoHHbIe (L(pPOBbHIE)
Ne n/m HaumeHnoBaHue pa3aesia, TeMbl KOJIMYECTBO | /MPaKTHYeCKHe
o0pa3oBaTe/ibHbIE pecypchl
4acoB padoThI
N bu6moreka [IOK
! HeTbipExyroeHHK 21 1/0 https://m.edsoo.ru/7f417e18
bu6mmoreka [IOK
2 Honobue 16 1/0 https://m.edsoo.ru/7f417e18
bu6mmoreka [IOK
3 Hnomars 19 1/0 https://m.edsoo.ru/7f417e18
bu6mmoreka [JOK
4 Teopewma Iugaropa 4 of https://m.edsoo.ru/7f417e18
bu6mmorexa [JOK
5 ONEeMEHTBI TPUTOHOMETPUH. 14 0/0 https://m.edsoo.ru/7f417e18
. bubnuorexa [JOK
6 VYTIubl 1 4eTBIPEXYTOJIBHUKH, CBSA3AHHBIE C OKPYKHOCTBIO 17 1/0 https://m.edsoo.ru/7417e18
7 [ToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AITNS 3HAHUHA 11 0/0
OBUIEE KOJIMYECTBO YACOB 110 MTIPOTPAMME 102 5/0

15



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

Oo01ree KonTpoabHbie
DJIeKTpOHHbIE (LM (ppPOBbIE)
Ne n/m HaumeHnoBaHue pa3aesia, TeMbl KOJINYECTBO | /MPaKTHYeCKHe
o0pa3oBaTe/IbHBIC PeCypChI
4acoB padoThbI
1. | IToBTOpeHue Kypca 8 Kinacca 5 0/0
2. | Bekropsl 20 1/0 bubnuorexa LIOK
https://lesson.edu.ru/02.3/09
3. | Merox xoopauHar 10 1/0 bub6muorexa [IOK
https://lesson.edu.ru/02.3/09
4. | Pemienue TpeyroibHUKOB 20 1/0 bubnuorexa LIOK
https://lesson.edu.ru/02.3/09
5. | [lomobue TpeyrodpHUKOB 12 1/0 bubmuotexa [JOK
https://lesson.edu.ru/02.3/09
6. | JliimHa OKpPY>KHOCTH W TUIOMIAL KpyTra 15 1/0 bubmuorexa [JOK
https://lesson.edu.ru/02.3/09
7. | JIBWOKeHHUs MJIOCKOCTH 10 1/0 bubmuorexa [IOK
https://lesson.edu.ru/02.3/09
8. | IloBTOopeHnue, 0600IICHUE M CHCTEeMaTH3allus 3HAHUH 10 0/0
OBHIEE KOJIMYECTBO YACOB IO ITPOTPAMME 102 5/0
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