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IosicHuTeNLHAA 3aNIUCKA

Pabouas nporpamma no npeamery «I'eomerpusi», npeamerHas obnactb «MaremaTnka U nHbopMaTuka» ais / kiacca (0a30Bblil yPOBEHD)
cocTaBjeHa B COOTBEeTCTBUM C DenepalibHbIM TOCYIAapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM OCHOBHOrO oOmIero oOpa3oBaHHs, Ha OCHOBE
TpeOOBaHUH K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOM MpOrpaMMbl OCHOBHOTO obmiero oopazoanuss MKOY COII Ne 2 r. Ypxkyma u ¢
Y4eTOM aBTOPCKOW MpOrpaMMbl Kypca T€OMETpHM i ydamuxcs 7 — 9 kimaccoB 00I11eoOpa3oBaTeNbHBIX yupexieHuil (coctaButens T.A.
Bypmuctposa).

Pabouas nmporpamma paspadboTtana Ha 68 yacoB (2 yueOHBIX Yaca B HEJIENIO B TeueHue 34 Heaellb 00ydeHus).
s peanu3anuu ya4eOHON IPOTpaMMBbI UCTIOIB3YETCS y4eOHO-MeTOAMYeCKU I KOMIIEKT, BKIFOYAFOIITHIA:
1. Teomerpusi. 7 — 9 xiaccel: yueOHUK i obmieoOpazoBarenbHbX yupexaenuit / JI.C. ArtanacsH, B.®. byry3os, C.b. Kagomies, D.T.

[Toznsk, U.W. FOguna. — M.: IIpceemenue, 2014.
2. 'eomerpus. unakruueckue marepuaisl. 7 kinace / b.I'. 3uB, B.M. Meiinep. — M.: [Ipocsemenue, 2015.

IlnaHupyembie pe3yJibTAThI OCBOCHUSA Y4eOHOH mMporpamMmmbl o npeamery «I'eomerpusi» B 7 Kiiacce

N3ydyenne anreOpbl MO JAHHOW MPOrpaMMe CIIOCOOCTBYeT (DOPMHPOBAHHIO y YYANIUXCS JHYHOCTHBIX, MeTANpPEeIMETHBIX W MpeAMeTHbIX
pe3yJbTaToB OOY4YEeHHs, COOTBETCTBYIOUIMX TpeOOBaHUAM (elepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTENBbHOTO CTaHAapTa OCHOBHOTO OOIIEro
oOpazoBaHus.

JInyHOCTHBIE pPe3yJIbTAThI:

1) BocMTaHHWE POCCHIICKON Tpa)KTAHCKOW WIACHTUYHOCTU: MATPUOTH3M, yBaxkeHHe K OTedecTBY, MPOIIJIOEC U HACTOSIIEe MHOTOHAIIMOHAIHHOTO

Hapona Poccum; oco3HaHME CBOEH STHUYECKOM IPUHAIUICKHOCTH, 3HAHME HMCTOPHUH, A3BIKA, KYJIbTYpPhl CBOETO HApoJa, CBOEro Kpas, OCHOB
KyJIbTYpPHOI'O HaciueAauss HapoJoB Poccum U yenoBedecTBa; YCBOCHHE T'yMaHUCTHYECKUX, JIEMOKPATUYECKHX U TPAaJULHMOHHBIX IEHHOCTEHN
MHOTOHAIIMOHAIBHOI'O POCCUIICKOT0 00I1IeCTBa; BOCIIUTAHHE YyBCTBA OTBETCTBEHHOCTH U Jjoira nepen Poannoii;

2) dopmHpoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOy4aromuXcs K CaMOPa3BUTHUIO U CaAMOOOpPA30BaHMIO Ha
OCHOBE MOTHBAIIMHU K O0YYEHHUIO U MO3HAHHUIO, OCO3HAHHOMY BbIOOPY M MOCTPOCHMIO JalIbHEHIIEH HHIUBUIyaTIbHON TpaeKTopun o0pa3oBaHus Ha Oaze
OpPUEHTUPOBKU B Mupe mnpodeccuil u npodeccnoHalbHbIX NPEAIOYTEHHM, ¢ YIETOM YCTOMYMBBIX MO3HABATEIbHBIX MHTEPECOB, a TaKKe Ha OCHOBE

(bOopMHPOBaHUS YBAKUTEIHHOIO OTHOIIEHUS K TPYAY, Pa3BUTHS OIbITa y4acTHs B COLUHUAIbHO 3HAYUMOM TpyZe; 3) (OpMUPOBAHHE ILIETOCTHOTO
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MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH, YIUTHIBAIOIIETO COIMATBHOE, KYIbTYpHOE,
SI3BIKOBOE, TyXOBHOE€ MHOTOO0Opa3ue COBPEMEHHOT'O MUPA;

4) hopMUpOBaHKE OCO3HAHHOTO, YBAKHUTEIHHOTO U TIOOPOKEIATEIHLHOTO OTHOIICHHUS K IPYTOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO, KYIbTYPE,
SI3BIKY, BEpE, IPaXJaHCKOM MO3UIUHU, K UCTOPUH, KYJIbTYPE, PEIIUTUH, TPAAULIUSAM, SI3bIKaM, IIEHHOCTSIM Hapoa0B Poccun 1 Hapo10B MUpa; TOTOBHOCTH
¥ CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMHU JIFOJIbMU U JIOCTUTaTh B HEM B3aUMOIIOHUMAHUS;

5) ocBoeHUE COLMATBHBIX HOPM, MTPABWII TOBEACHHUS, POJICH U (POPM COIMATILHOM KU3HU B TPYIIIIAX U COOOIIECTBAX, BKIFOUYAsl B3POCIBIC U COIUATbHBIC
COOOIIECTBA; y4acTUE B IIKOJBHOM CaMOYIPAaBICHUU U OOIICCTBEHHON >KM3HU B TPEIEIax BO3PACTHBIX KOMIIETCHIIMH C y4ETOM PErHOHAIBHBIX,
STHOKYJIBTYPHBIX, COIIHAIbHBIX U 9KOHOMUYECKUX OCOOCHHOCTE;

6) pa3BUTHE MOPAJIBHOTO CO3HAHUS W KOMIIETEHTHOCTH B PEIICHUH MOPAJIBHBIX MPOOJIEeM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (hopmMupoBaHHE
HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO TTOBEJCHUS, OCOZHAHHOTO U OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHBIM IMOCTYIIKAM;

7) dbopMupoBaHHE KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIIEHUU M COTPYJAHHYECTBE CO CBEPCTHHUKAMM, JCTHMH CTapIIEro W MIIAJIIIECTO BO3pacTa,
B3POCJIBIMH B Ipoiiecce 00pa3oBaTeNbHOM, 00IIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIe0BATEIbCKOM, TBOPUECKOM U IPYTUX BUIOB JNESATEIBHOCTH;

8) dopmupoBaHUE LEHHOCTH 3A0POBOTO M 0OE30MacHOTrO 00pa3za KW3HM, YCBOEHHUE MPaBWJI HHAWBHIYAIBHOTO W KOJUIEKTUBHOTO OE30MacHOT0
MOBE/ICHUS B UPE3BBIYANHBIX CUTYAIUAX, YTPOKAIOIIMX )KU3HU U 3J0POBbIO JIFOJICH, MPaBUJI TOBEICHHS HA TPAHCIIOPTE U HA JOPOTrax;

9) ¢opMupoBaHHE OCHOB JKOJIOTHYECKOW KYJIbTYPhl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO JKOJIOTHYECKOTO MBIIIUICHHS, PA3BUTHE OIbITA
9KOJIOTHYECKH OPUEHTHUPOBAHHOU PeICKCUBHO-OIICHOYHON U MPAKTUYECKOM IEATENHHOCTH B )KU3HEHHBIX CUTYaIIUsX;

10) oco3HaHMe 3HAYEHUSI CEMbU B )KH3HU UYEJNOBEKa W OOIIECTBa, MPUHITHE IIEHHOCTU CEMEWHOM KU3HHU, YBAXUTEIBHOE U 3a00TIUBOE OTHOIICHHUE K
YJICHaM CBOCH CEMBH;

11) pa3BuTHE SCTETUYECKOTO CO3HAHHUS YEpPEe3 OCBOCHHE XYJO0KECTBEHHOTO HAcieAWs HapoaoB Poccuu W Mupa, TBOPUYECKOW EATEITHHOCTH
ACTETHUYECKOI0 XapakTepa.

JInaHOCTHBIE pe3yIbTaThl OCBOSHUS aIaITUPOBAHHON 00pa30BaTEIbHON MPOrPaMMbl OCHOBHOTO OOIIETO 00Pa30BaHUS TOMKHBI OTPAXKATD:

1) nns rayxux, caaboCbIIanIyuX, MO3JHOOTIOXIITUX 00YJarOIINXCsl: CIIOCOOHOCTh K COIMAIBbHOMN aJanTallid ¥ UHTETPallud B OOIIECTBE, B TOM YHCIIC
MpU peain3allid BO3MOXKHOCTEH KOMMYHHUKAIIMM Ha OCHOBE CJIOBECHOW pedM (BKJIIOYas YCTHYH0 KOMMYHHKAIIMIO), a TakKe, MPHU KEITaHWH,

KOMMYHHKAIIUU HA OCHOBC JKECTOBOM peuu C JInaM, UMCIOIIUMU HAPYHICHUS CIIyXa,



2) nns oOydarouMxcsi ¢ HapyLICHUSMH OIOPHO-ABHTaTeNbHOTO ammapara: BIAJCHUE HABBIKAMH IPOCTPAHCTBEHHOW M COIMAJIbHO-OBITOBON
OPHEHTUPOBKU; YMEHUE CaMOCTOSTEIBHO M O€30MacHO MEPeIBUraThCsl B 3HAKOMOM M HE3HAKOMOM IPOCTPAHCTBE C MCIOJIb30BAHUEM CIIEIIHATBLHOTO
000pyIOBaHUS; CIIOCOOHOCTh K OCMBICICHUIO U TU(QepeHIanuy KapTHHBI MHPa, €€ BPEMEHHO-TIPOCTPAHCTBEHHOW OpraHU3allMi; CIOCOOHOCTH K
OCMBICIICHHIO COITUATIBHOTO OKPYXXEHHS, CBOEI0 MECTa B HEM, IPUHATHE COOTBETCTBYIOIINX BO3PACTY LICHHOCTEH U COIIMABHBIX POJIEH;

3) ans 00y4aromMXCsl C pacCTPOMCTBAMU ayTUCTUYECKOTO CIIEKTpa: (JOPMUPOBAHUE YMEHHUS CIIE0BAaTh OTPAOOTaHHOM CHCTEME NPaBUIl IOBEACHUS U
B3aMMOJICHCTBHS B IPUBBIYHBIX OBITOBBIX, YU4€OHBIX U COLIMANBHBIX CUTYAIHsIX, YACP)KUBATh TPAHULIBI B3aUMOACHCTBUS; 3HAHUE CBOMX MPEATIOYTECHHNA
(orpannuenuii) B ObiToBOM cdepe u chepe uarepecon. (IIyHkT gonomnurensHo BKmoueH ¢ 16 gespansa 2016 rona npukazom Muno6puayku Poccun ot

31 nexabps 2015 roma Ne 1577)

MeranpeamerHsie pe3yabrarsl ocBoenus OOII OO0

1) ymMeHHe caMOCTOSTETFHO ONMPENeNsATh LENU CBOEro OOydeHHs, CTaBUTh U (OPMYIHMPOBAThH [UIA ceOsi HOBBIC 3a/la4d B y4yeOe W IMO3HABATEIhHOM
NESATEIbHOCTH, PA3BUBATh MOTHUBBI U MHTEPECHI CBOECH I103HABATEIBHOMN ACSATEIbHOCTH;

2) yMeHHe CaMOCTOSTENIbHO IJIAHUPOBATh MYTH JAOCTHXKEHUS 1ieNieil, B TOM 4Yucie albTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3(h(eKTuBHbIE
CHOCOOBI penieHts y4eOHbIX U TTO3HAaBaTEIbHBIX 3a/a4;

3) yMeHHE COOTHOCHUTH CBOM JIEHCTBUS C IUITAHUPYEMBIMU PE3yJbTaTaMH, OCYHIECTBIIATh KOHTPOJb CBOEH JAEATEIbHOCTU B MPOLECCE JOCTHUKEHUS
pe3yibTara, ONpeaesaTh Coco0bl JeHCTBUI B paMKax MPEeAsIOKEHHBIX YCIOBUH M TpeOOBaHUI, KOPPEKTUPOBATh CBOM JIEHCTBHS B COOTBETCTBHU C
HW3MEHSIOLIENCS CUTYaLlUE;

4) yMeHue OlIeHUBaTh NPaBUILHOCTh BBIMOJIHEHUS yueOHOU 3a/1aul, COOCTBEHHBIE BOZMOKHOCTH €€ PEILIECHUS;

5) BiazeHue OCHOBAMHU CAMOKOHTPOJIS, CAMOOLEHKH, MPUHATUS PELIEHU M OCYIIECTBIEHUS OCO3HAHHOTO BBbIOOpa B Yy4eOHOI M MO3HABATEIbHOMN
JESTENBHOCTH;

6) yMeHHe OIpeneNsaTh MOHATHSA, cO37aBaTh 00OOIIEHHs, yCTaHABIUBATh AHAJIOTUH, KIacCU(UIMPOBATh, CAMOCTOSITEIbHO BHIOMpPATh OCHOBAaHUS U
KpUTEpUHU IS KJIacCU(PUKAIIUH, YCTaHABIUBATh IPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE pacCyKJIeHHE, yMO3aKiIIoueHne (MHAYKTUBHOE,
JIeTYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BbIBOJIBI,

7) YMCHHEC CO31aBaTh, IPUMCHATH U Hp606pa3OBBIBaTL 3HAKU U CUMBOIJIbI, MOACIIN U CXCMbI JJIS1 pCHICHUS y‘le6HLIX M IO3HAaBaTCJIBHBIX 3a4a4,



8) CMBICIIOBOE UTEHUE;

9) yMeHue OpraHu30BBIBaTh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTENIEM M CBEPCTHHKAMH; paboTaTh WHAMBUAYAJILHO U B
Ipymme; HaxoIuTb oOllee peleHue W pas3peliaTb KOH(MIMKTBI Ha OCHOBE COIVIACOBAHUS IO3MLMH M ydeTa HHTEpecoB; (opMyaupoBaTh,
apryMEHTHPOBaTh U OTCTaUBaTh CBOE MHEHHUE;

10) yMeHHe OCO3HaHHO HCIOJIb30BAaTh PEUEBBIE CPEJICTBA B COOTBETCTBUM C 33/Jaueil KOMMYHUKAIMM JJISl BBIPAXXEHHUSI CBOMX YYBCTB, MBICIEH U
noTpeOHOCTEH; MIIAHUPOBAHUS U PETYIISIIIUY CBOCH JEATEIILHOCTH; BIAJICHUE YCTHON M MMChbMEHHON PEYbl0, MOHOJIOIMYECKOH KOHTEKCTHOM peyblo;
11) dopmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHHMKAIIMOHHBIX TexHonorui (mamee - UKT
KOMIIETEHIIMH); Pa3BUTHE MOTUBAIMH K OBJIAJICHUIO KYJIbTYPOI aKTUBHOTO MOJIb30BAHUS CIOBAPSIMH U IPYTUMH MOUCKOBBIMH cucTtemamu; (IloamyHKT
B pEeIaKINy, BBEJCHHOH B Aeiictue ¢ 21 depans 2015 rona npukazom MunoOpuayku Poccun ot 29 nexabpst 2014 roga N 1644. 12) popmupoBanue
U pa3BUTHE DKOJOTMYECKOI'O MBIIUIEHUS, YMEHHE IPHUMEHATh €ro B I103HABATEIbHOW, KOMMYHMKAaTHUBHOM, COLMAJIBbHON MpakTHUKE U
poheCCHOHATFHON OPHEHTAIIHH.

MeramnpeamMeTHble pe3yinbTaThl OCBOCHUS aaTUPOBAaHHON 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHuUs JOJKHBI OTPAXKAaTh:

1) mis ryxux, caaGocibIIalIMX, MO3IHOOITIOXIINX O0YyJaroIuXcs:BlIaJleHUe HABBIKAMH OIPE/EeHUs] U UCHPABJICHUS CHeNM(PUUECKHX OIINOOK
(arpaMMaTHU3MOB) B TUCBMEHHOW U YCTHOM peun;

2) ana oOydaroluxcst ¢ paccTpOWCTBaMU ayTUCTUYECKOTO CHEKTpa: (OpMHpOBAaHUE CIIOCOOHOCTH IUIAHMPOBATh, KOHTPOJIUPOBATh U OLIEHUBATh
COOCTBEHHBbIE y4yeOHbIe AEHUCTBUS B COOTBETCTBUU C IOCTaBIEHHOW 3ajjaueil M yCIOBHUSMH €€ peajM3allMd IpU COMPOBOXKAAIOLIEH MOMOIIN
Me/1IarOrMYecKoro padOTHUKA M OPraHU3YIOIIEH IMOMOIIM ThIOTOpa; (OpMUPOBAHHE YMEHHUS ONpeAensTh Haumbonee 3(PQeKTHBHbIE CHOCOOBI
JOCTUKEHUS pe3ysIbTaTa Py COMPOBOXKIAIOLIEH TOMOIIN NeAarorn4eckoro padOTHUKA U OPraHU3YIOIIEH TOMOIIHU ThIOTOPa; (OPMUPOBAHNE YMEHUS
BBITIOJIHATH JIEHCTBUS 1O 33/JJaHHOMY QJITOPUTMY WM 00pa3ily HpU COMPOBOXKAAIOIIEH MOMOIIM MEJaroruueckoro pabOTHHKA W OpraHU3yHoIIeH
MOMOIIIM THIOTOPA;(POPMHUPOBAHUE YMEHUS OLIEHUBATh PE3YJIbTAT CBOCH JIEATEIFHOCTH B COOTBETCTBHHU C 33/1aHHBIMU STAJIOHAMU MIPHU OpraHU3YIoLIeH
MOMOIIIM THIOTOPA;(pOpMUPOBaHNE YMEHHUS a/I€KBATHO pearupoBaTh B CTAaHAAPTHOM CUTYaIlMH Ha yCIleX U HeyJauy, KOHCTPYKTUBHO JIEHCTBOBATH J1axe
B CUTYallUsIX HeycleXa IpU OpraHU3yIolleld MOMOIIN ThIOTOPA;pa3BUTHE CIIOCOOHOCTH CAMOCTOSITENIbHO OOpAaTUTHCS K MeIaroruueckoMy paboTHUKY
(memarory-ncuxosory, CoOlMaJbHOMY T€1arory) B ciiyyae JIMYHBIX 3aTPyJHEHUI B pelIeHUH Kakoro-11u0o Bomnpoca;popMUpoOBaHUE YMEHUS aKTUBHOTO

HCIOJIb30BAHUA 3HAKOBO-CUMBOJMYCCKUX CPCACTB JIA MPCACTABIICHUSA I/IH(bOpMaI_II/II/I 00 HU3Yy4aCMbIX 00BbEKTaX M nmponeccax, pasiIM4HbIX CXEM
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pelieHrs y4eOHbIX M MPAKTHYECKHUX 3a/1a4 MPH OPTaHU3YIOIIEeH MOMOIIU MeNarora-rcuxoiiora U ThIOTOPA;Pa3BUTHE CIIOCOOHOCTH CaMOCTOSITEIBHO
JCHCTBOBaTh B COOTBETCTBUU C 33JaHHBIMH JTAJIOHAMH MPH TMOUCKE HWH(GOPMAIMKA B PA3IMYHBIX HCTOYHHKAX, KPUTHYCCKH OILICHUBATH U
MHTEPIPETUPOBATH MOJTydYaeMy0 WH(OPMALIUIO U3 pa3au4HbIX UCTOYHHUKOB. (IIyHKT momomHuTensHO BKIOYEeH ¢ 16 despans 2016 roga mpukazom

Muno6puayku Poccun ot 31 nexa6ps 2015 roma Ne 1577)

MaremaTuka 1 uH(popMaTHKa
U3yuenue npeomemnoii oonacmu "Mamemamuxa u ungpopmamura” 0oadicHo obecneuums:
—OCO3HAHUE 3HAUYCHHSI MAaTEMAaTUKN U MH()OPMATHKH B TOBCETHEBHOM JKU3HU YEIOBEKA;
—(popMHUpOBaHUE MPEICTABICHUH O COLMATIBHBIX, KYJIbTYPHBIX U HCTOPHUECKUX (DAaKTOpaX CTAHOBJIEHUS MaTeMaTUYECKON HAYKH;
—IOHUMAaHUE POJId MH(OPMAIIMOHHBIX [TPOLIECCOB B COBPEMEHHOM MUPE;
— (popMupoBaHHEe MpeACTaBIEHUI 0O MaTEMAaTUKE KaK YacTHU OOLIeUeI0BeUYeCKO KyabTypbl, YHUBEPCAIBHOM SI3bIKE HAayKH, 03BOJIAIOLIEM ONMUCHIBATh U
M3y4aTh PEAIbHBIE ITPOLIECCHI U SIBJICHMUSL.
B pesynbraTe n3ydyenus npeaMetrHoi obmactu "Marematuka M MH(oOpmatuka' oOyyaroniyecs pa3BUBAIOT JOTMYECKOE M MaTeMaTHUecKoe
MBIIIJIEHUE, TOJIY4aloT MpPEJICTaBICHUE O MAaTeMaTHYEeCKMX MOJEIAX; OBJIAJeBAal0OT MaTeMaTHYECKUMHU pPacCyXKJIECHUSMHU; ydarcs HpHUMEHAThb
MaTeMaTHYeCKUe 3HaHUS MPHU PELICHUH Pa3IMuYHBIX 33Ja4 U OLIEHUBATh MOJYUYEHHBIE Pe3yJIbTaThl; OBIAJEBAIOT YMEHUSIMH pELIeHHUs y4eOHBIX 3a]ad;

Pa3BUBAOT MATEMATUYCCKYIO HHTYULIUIO; ITOJTYUAtOT NPEACTABIICHUC 00 OCHOBHBIX I/IH(I)OpMaLII/IOHHLIX npoueccax B p€aJibHbIX CUTYyallUAX.

Ilpeomemmnbnie pezyrvmamol uzyyenus npeomemuou oonacmu "Mamemamuka u ungpopmamuxa" 00IHCHBI OMPAIHCAMD.

Mamemamuxka. Anzeopa. I'eomempusn. Hnghopmamuka:

1) ¢opmupoBaHue mpeAcTaBIEHUN O MaTeMaTHKE KaK O METOJAE MO3HAHUS JeHCTBUTENHLHOCTH, MO3BOJSIONIEM OMHUCHIBATH M W3y4YaTh pealbHbBIC
MIPOIIECCHI M SBJICHUS: OCO3HAHKE POJIM MAaTEeMAaTHKH B pa3BUTHH Poccuu M MUpa; BO3MOKHOCTh IPUBECTH TIPUMEPHI U3 OTCUSCTBEHHOW M BCEMUPHOU

HCTOPUH MATCEMATHYCCKUX OTKpI)ITI/Iﬁ " UX aBTOPOB;



2) pa3BuTHE YMEHUH paboTaTh ¢ y4eOHBIM MaTEMaTHYECKUM TEKCTOM (aHAJTU3UPOBATh, U3BJIEKaTh HEOOXOIUMYIO HH(OPMAIIHMIO), TOYHO U IPAMOTHO
BBIpQ)XaTh CBOM MBICIH C NMPHUMEHEHHEM MaTeMaTHYECKOH TEPMHHOJIOTUM M CHMBOJIMKH, TIPOBOIUTH KJIACCH(HKAIINHU, JIOTUYECKHEe OOOCHOBAHHMS,
JIOKa3aTeJIbCTBA MAaTEMATHUYECKUX YTBEP)KICHUN: OIEPUPOBAHUE NMOHATHUAMHU: MHOYKECTBO, DJIEMEHT MHOXECTBA, IOJMHOKECTBO, PUHAIJIEKHOCTD,
HaxXOXXJCHHUE IepecedyeHusi, OObEIUHEHUs IIOJMHOXECTBA B MPOCTEHIINX CHUTYyalUsX; pEIIEHUE CIOKETHBIX 3a/Jad pa3HbIX THUIIOB Ha BCE
apupMeTHYECKre NeHCTBUS; MPUMEHEHHUE CIoco0a MOMCKa PeIIeH s 3a/1a4i, B KOTOPOM PacCyKJICHHE CTPOUTCS OT YCJIOBUS K TPEOOBAHMIO WM OT
TpeOOBaHUS K YCIOBHIO; COCTAaBJICHHE TUIaHA PEIICHHsS 3aJ[aud, BBIICICHUE ATANOB €€ PEIICHHs, HHTEPIPETAIUS BBIUUCIUTEIBHBIX PE3Yy/IbTaTOB B
3aJ1a4e, MCCIEN0BAaHUE MIONYYEHHOIO PEIICHU 3aJa4H; HAXOKICHUE IPOLEHTA OT YMCIA, YUCIA IO IPOLEHTY OT HEro, HaXOXACHHS IIPOLIEHTHOIO
OTHOILICHHE JABYX YUCEJI, HAXOXKACHUS IPOLEHTHOIO CHUKEHMS MJIU MPOLICHTHOT'O MOBBIIIECHNS BEITUYHUHBI; PELICHUE JIOTUYECKUX 3a7a4;

3) pa3BuUTHE MPEACTABIEHUI O YHUCIIE M YHCIOBBIX CHUCTEMax OT HAaTypalbHbIX 10 JACHCTBUTEIbHBIX YMCEN; OBJIAJICHUE HAaBBIKAMHU YCTHBIX,
[MCBbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYMCICHUN: ONEPUPOBAHNUE MOHATHAMU: HaTYPaJbHOE YUCIIO, IEJI0€ YHUCIO0, OOBIKHOBEHHAs ApOOb, JECITHUYHAs
Apo0b, CMEIIAHHOE YHCIIO0, PAMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHCIIO; HCIOIb30BAaHUE CBOMCTBA YUCET M 3aKOHOB apU(METHUECKUX ONepanuii ¢
YKCJIAMU TIPU BBIIIOJIHEHUHU BBIYMCIICHUH; MCIIONb30BAaHUE IPU3HAKOB IEIMMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYUCICHUN U PELICHUU 334aY;
BBIIIOJIHEHUE OKPYIVIEHHUS YUCENl B COOTBETCTBUHU C IPABWIAMM; CPAaBHEHUE UYHCEIl; OLEHUBAHME 3HAYEHUs KBAJAPATHOI'O KOPHSA U3 IIOJOKUTEIBHOIO
L[EJIOT0 YHCIIa;

4) oBiaZieHHe€ CUMBOJIBHBIM SI3IKOM areOpbl, IPUEMaMHU BBIMOJIHEHUS TOKIECTBEHHBIX MIPE00pa30BaHN BhIpAXKEHUH, pELIEHHs] YpaBHEHUH, CUCTEM
ypaBHEHUH, HEPABEHCTB M CUCTEM HEPaBEHCTB; YMEHUS MOJIEIMPOBATh peajbHbIC CUTYallUU Ha S3bIKE anreOpbl, NCCIIe0BAaTh MOCTPOCHHBIE MOJIENHN C
UCIOJIb30BaHUEM armapara ajareOpbl, UHTEPIPETUPOBATh MOJYUYEHHBIH pPE3ysbTaT: BBHINOJHEHHE HECIOXKHBIX MPeoOpa3oBaHMM Ul BBIYHCIECHUS
3HAQYEHMM YMCIIOBBIX BBIPAKEHMM, COAEPKAIUX CTEIIEHU C HATYPAJIbHBIM IT0KA3aTEJIEM, CTEIIEHH C LIEJIBIM OTPULIATEIIbHBIM IIOKA3aTeNIeM; BBIIIOJIHEHHUE
HECJIOKHBIX MMPEOOPa30BaHUMN 1I€JIbIX, IPOOHO PAIMOHANBHBIX BBIPAXKEHUHM W BRIPAXKEHUN C KBaJAPAaTHBIMU KOPHSMHU; PACKPHIBAaTh CKOOKH, MPUBOANUTH
NnoJI00HBIE CllaraeMble, MCIIOJB30BaTh (POPMYIBI COKpAIIEHHOTO YMHOXKEHHUS; pEIICHHE JIMHEHMHBIX M KBAJpPATHBIX YpaBHEHUH M HEPABEHCTB,
ypaBHEHMI M HEPABEHCTB CBOISAIIMXCSA K JIMHEHHBIM MM KBaJpaTHBIM, CUCTEM YPaBHEHHUI M HEpaBEHCTB, M300paKeHUE PELICHUH HEpaBeHCTB U UX
CUCTEM Ha YHCIIOBOM NPSIMOW;

5) oBnageHue cucteMoil (YHKIIMOHATIBHBIX MOHATUN, Pa3BUTHE YMEHUS HCIOJIb30BaTh (DYHKUIMOHAIBHO-TpadUUYecKue MPeCTaBICHUS ISl PEIICHUS

Pa3JIMIHBIX MATCMATUUYCCKHUX 3aaav, HJIsd OIMMMUCAHUA W aHalin3da PCaJIbHBIX 3aBHCHUMOCTEIL: OIIPCACICHUC ITIOJIOKCHUA TOYKH IO €€ KOOpAHWHATaM,
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KOOPJAMHATHl TOUKH IO €€ MOJIOKEHUIO Ha TUIOCKOCTH; HaXOXKACHUE M0 rpaduKy 3HaUYCHUH (QYHKIMU, O0JIACTH ONpe/esIeHHs, MHOXEeCTBa 3HAUYCHU,
HyJel (PyHKIHMH, TPOMEXYTKOB 3HAKOIIOCTOSIHCTBA, IMPOMEXKYTKOB BO3pAaCTaHMs W YOBIBaHHs, HAHOOJBIIEr0 M HaUMEHBILIETO 3HAYeHUs (YHKIINH;
1ocTpoeHue rpaduka JMHEHHON U KBaZpaTUYHOHN (YHKIMIA; olepupoBaHie Ha 0a30BOM YpOBHE MOHATHUSAMU: I1OCIIEA0BATENbHOCTD, apu(pMeTHIecKas
Iporpeccusi, FeOMeTpHUecKasi IpOrpeccus; UCIOIb30BaHUE CBOMCTB JIMHEHHON M KBaJIpaTU4YHOM (YHKUUH M HUX TpaQUKOB NPHU PELICHUU 3a1ad U3
ApYruX y4eOHBIX MPEAMETOB;

6) oBilaJlcHME TI'E€OMETPUYECKHM S3BIKOM; pa3BUTHE YMEHHUs HCIOJb30BaTh €ro Jjs ONHUCAHMS IPEAMETOB OKPY)KAIOIIEr0 MHUpaA; pa3BUTHE
MIPOCTPAHCTBEHHBIX NPEACTABICHUH, N300pa3UTEIbHBIX YMEHUH, HABBIKOB T€OMETPUUECKUX OCTPOCHUIN: ONIEpUPOBAHHE MOHATUAMU: (pUrypa, ToUka,
OTpE30K, IpsiMasi, Jyd, JIOMaHas, yroj, MHOIOYIOJbHHMK, TPEYTrOJbHHUK M YETBIPEXYTOJIBHHMK, MPSIMOYTOJIBHMK M KBaJIpaT, OKPYXHOCTb U KpYT,
IPSIMOYTOJIbHBIN Napajienenumnes, Kyo, map; n300paxeHne n3ydaeMblX GUIyp OT pyKH U € TOMOILBIO JIMHEWKH U LIUPKYJIS; BBIITOJIHEHUE U3MEPEH Usl
JUIVH, PACCTOSIHUH, BEJIMYHH YIJIOB C IOMOIIBIO MHCTPYMEHTOB ISl U3MEPEHUH JUIVH U YIJIOB;

7) ¢GopMHupOBaHME CHUCTEMAaTHYECKUMX 3HAHUH O IUIOCKMX (UTypaX W HMX CBOMCTBAax, MPEACTABICHHNA O MPOCTEHININX MPOCTPAHCTBEHHBIX TeElNaX;
pa3BUTHE YMEHUN MOJCIMPOBAHMS PEANBHBIX CHUTyallMii Ha S3bIKE TIE€OMETPUH, HCCIIECIOBAaHUS IIOCTPOCHHOW MOJENM C HCIIOJIb30BaHUEM
TeOMETPHUECKUX TMOHATUH M TeopeM, almapara aareOphl, pelIeHHs IeOMETPUYECKUX M MPAKTUYECKMX 3ajiady: OlepUpoBaHUE Ha 0a30BOM YpOBHE
MOHATUSIMU: PaBEHCTBO (QUTYp, MapaJlIeIbHOCTh M MEPIEHAUKYISIPHOCTh MPSIMBIX, YIJIbI MEXKIY MPSMBIMU, MEPIEHIUKYIISIP, HAKJIOHHAs, IPOEKIIUS;
MIPOBEJICHUE JI0KA3aTEIbCTB B TEOMETPUH; OTIEPUPOBAHUE HA 0A30BOM YPOBHE NOHSTUSIMU: BEKTOP, CyMMa BEKTOPOB, IPOU3BEAECHHUE BEKTOPA Ha YHCIIO,
KOOP/AMHATHI Ha IUIOCKOCTH; PEIIeHUE 3a/1a4 Ha HaXO0XKIeHHUEe FTeOMETPUUECKHUX BEJTMUMH (JUIMHA U PacCTOsSHUE, BEJIMYUHA YIJIa, TUIOIIA/Ab) 0 oOpa3iam
WJIY alITOpUTMaM;

8) oBnazeHHE MPOCTEHIIMMU CIIOCOOaMM NpPEACTABICHUS M aHaJN3a CTaTUCTUYECKUX NAHHBIX; (POPMUPOBAHUE MPEICTABICHUNH O CTaTUCTHUECKUX
3aKOHOMEPHOCTSIX B pPEaIbHOM MHPE U O PAa3IMYHBIX CIIOCO0aX UX U3YyUEHHUs, O MPOCTEUIINX BEPOSATHOCTHBIX MOJIENSIX; pa3BUTHE YMEHUI U3BJIEKaTh
uHpOpMaINIO, MPEACTAaBICHHYI0 B Ta0luIaxX, Ha AMarpamMmax, rpaukax, OlMUChIBaTh U aHAJTU3UPOBATh MACCHBBI YMCIOBBIX JAHHBIX C MOMOIIBIO
MOAXOAAIIMX CTATUCTUYECKUX XaPAKTEPUCTHUK, UCIIOIb30BaTh IOHUMAHNUE BEPOATHOCTHBIX CBOMCTB OKPYXKAIOLIUX SIBJICHUHN IPU IPUHATUU PELICHUN:
(dbopMHpOBaHHE TPECTABICHUA O CTATUCTUYECKUX XapaKTEPUCTHUKaX, BEPOSTHOCTU CIy4alHOTO COOBITHSI, pellleHHne MPOCTEUIINX KOMOMHATOPHBIX
3a/la4; OINpeJelIeHne OCHOBHBIX CTAaTHCTUYECKUX XapaKTEPUCTUK YHCIOBBIX HAOOpOB; OLEHHUBAaHUE W BBIYMCIEHHWE BEPOSITHOCTH COOBITHS B

HpOCTCfII.HHX ClIydadax; HaJIMIUC MPCACTABIICHUA O POJIM NPAKTUYCCKU HOCTOBCPHLIX U MAJIOBCPOATHBIX CO6BITPII>1, O pOJIK 3aKOHa OOJIBIIIMX YHCEN B
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MacCOBBIX SIBJIEHUSIX YMEHHME CPAaBHHUBATH OCHOBHBIE CTATUCTUYECKUE XApAaKTEPUCTHKH, IOJIyYEHHBIE B IPOLECCE PEUICHMs MPUKIATHOW 3aqaud,

U3YYEHHUs] PEAJIbHOTO SIBIICHUS,

9) pa3BuTHE YMEHMI NPUMEHATh W3YYEHHBIC MOHSATHUSA, PE3YNbTaThl, METOJbl JUISl PELICHUs 3aJad MPaKTUUYECKOro XapakTepa M 3ajad U3 CMEXHBIX

JUCLUIUIMH C UCIOJb30BAaHUEM IIPU HEOOXOAMMOCTH CIPAaBOYHBIX MATEPHUAlOB, KOMIbIOTEpA, I0JIb30BAaThCSl OLEHKOW M MPUKUIKOW IpH

IIPaKTUYECKUX PACUETAX: PACIIO3HABAHNUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUI; OLICHUBAHUE PE3YJbTATOB BHIYMCICHUI MPU PELIEHUH MPAKTUYECKUX

3a]1a4; BBIIIOJIHEHUE CPABHEHUS YKCEJl B PEAJIbHBIX CUTYalMUsIX; UCIIOJIb30BAHUE YUCIIOBBIX BBIPAKEHUH IIPU PELIEHUH NMPAKTUYECKUX 3a]a4 U 3a7a4 U3

APYTrUX Y4eOHBIX NMPEIMETOB; pEIIeHHE MPAKTHIECKUX 3a/1a4 C IPUMEHEHUEM IPOCTEHIINX CBOUCTB (PUTYp; BHIMOIHEHUE NPOCTEHIINX MTOCTPOCHUHN H

M3MEPEHU Ha MECTHOCTH, HEOOXOMMBIX B PEaJIbHOM KHU3HH;

10) ¢opmupoBanue HHGOPMALMOHHOM M AJITOPUTMUYECKOH KyJIbTYphl; (OpPMHUpPOBAaHUE NPEACTABICHUS O KOMIIBIOTEPE KaK YHHMBEPCAJIbLHOM

ycTpoicTBe 00paboTKH HH(OpMAIMK; Pa3BUTHE OCHOBHBIX HABBIKOB H YMEHHUH HCITOJIb30BAaHHUS KOMITBIOTEPHBIX YCTPOMCTB;

11) dopmupoBanue npeacrapieHns 00 OCHOBHBIX U3y4aeMbIX MOHATHUSAX: HHPOPMALIUs, allTOPUTM, MOJIENb - M UX CBOMCTBAX;

12) pa3BuTHE aNrOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIUMOro Al IpOo(PecCHOHANBHON 1EATEIbHOCTH B COBPEMEHHOM OOLIECTBE; Pa3BUTHE YMEHU M
COCTaBUThb M 3alucaTh AJITOPUTM JUIsI KOHKPETHOTO HCIOJIHUTENS; (OpPMUpOBaHHE 3HAaHUH 00 aNrOpUTMHUECKUX KOHCTPYKLMAX, JOTMUYECKHX

3HAUEHUSX U ONepalusix; 3HAKOMCTBO C OJHHUM U3 SI3bIKOB NPOTPaMMHPOBAHUS M OCHOBHBIMU AJITOPUTMUYECKUMHU CTPYKTypaMu - JIMHEWHOM,

YCJIOBHOMW U LIMKJIMYECKO;

13) popmupoBanmre ymeHuit popmanuzau U CTPyKTYpUPOBaHUS HH(POPMALIMHU, YMEHHUSI BEIOUPATh CIIOCO0 MpPE/CTaBICHUs JaHHBIX B COOTBETCTBUH C

MOCTaBJIEHHOM 3ajjaueil - TaONuIbl, CXeMBI, TpaQUKH, AUArPaMMBbl, C UCTIOJIb30BAHUEM COOTBETCTBYIOIIMX ITPOrPAMMHBIX CPEACTB 00paOOTKH JaHHBIX;
14) hbopmupoBaHre HaBBIKOB M YMEHUI O€301aCHOTO U 11e1ecoo0pa3HOro MoBeIeHus pu paboTe ¢ KOMIBbIOTEPHBIMU ITporpamMmmamu U B HTepHeTe,

yMeHHUsI cO0JF0/1aTh HOPMBI HH()OPMALIMOHHON ATUKH U MIPaBa;

15) nna chenbix ¥ craboOBUAALIMX OOYYarOIIMXCS:BIAJCHUE MPAaBUIAMU 3alHCH MaTEeMaTH4YeCKUX (OPMYNI M CHELUANbHBIX 3HAKOB penbedHO-

TOUYEYHOU cucteMbl 0003HaueHuit JI.bpailns;BnaseHue TakTHIIbHO-0CS3aTEeIbHBIM CIIOCOO0M 00CIeI0OBaHUS U BOCHPUSATHS pelibeHBIX N300pakeHuit

MIPEeIMETOB,KOHTYPHBIX H300paKeHUI reoMeTpudeckux (GUryp u T.I.;yMEHHUE YUTATh pesibepHble rpaduKy AJIeMEHTapHBIX (PYHKINN HAa KOOPAMHATHOMN

IIJIOCKOCTH, IPUMECHATH CIICHUAJIbHBIC HpI/ICHOCO6J'IeHI/I$[ JUIA pem)e(bHoro YCPUYCHUA;BJIIAICHUC OCHOBHBIM (bYHKHI/IOHaJ'IOM mporpaMmMbl HEBU3YaJIbHOI'O



noctyna K uHpopmauuu Ha 3kpaHe 1K, ymeHne ucnosnb30BaTh NepcoHaIbHbIE TUHIOTEXHUUECKUE CPEICTBA NHPOPMALMOHHO-KOMMYHUKAITUOHHOTO
JIOCTYIA CIENBIMU 00yUYatOIIUMUCH;
16) ans oOyvarommxcs ¢ HapyUIeHUSIMU OTIOPHO-ABUTaTEIBHOIO allllapara:BliaJieHie ClelHaJbHBIMU KOMITIBIOTEPHBIMH CPEACTBAMH MPEICTABICHUS U
aHalM3a JaHHBIX M YMEHHUE HCIOJIb30BaTh IEPCOHAIBHBIE CPEACTBA JIOCTYNA C YYETOM JBUIATENIbHBIX, PEUYEIBUIaTEIbHbIX M CEHCOPHBIX
HapyLIEHHIi; YMEHHUE UCTIONIb30BaTh IepCOHANbHbIE cpeacTBa nocrymna. (IIyHKT B penakiuu, BBeJeHHOH B neiictBue ¢ 16 despanst 2016 roga npukazom
Muno6puayku Poccun ot 31 nexadpst 2015 roga Ne 1577.)
Mamemamuxa. Aneeopa. I'eomempus
Buinycknux nayuumcs 6 5-6 knaccax (AN UCIONB30BaHMSI B TMOBCEAHEBHOW JKU3HM M 00ECIEUEHHS BO3MOXKHOCTH YCIEHIHOTO MPOJOJLKEHUS
oOpa3oBaHus Ha 0a30BOM YpOBHE):
—OIepupoBaTh Ha 0A30BOM YPOBHE 2 MOHATUSAMHU: MHOXKECTBO, 3JIEMEHT MHOXECTBA, MOJMHOKECTBO, MPUHAICKHOCTS;
—3aJ1aBaTh MHOKECTBA MIEPEYUCICHUEM UX 3JIEMEHTOB;
—HaXOAUTb NIepeceyeHre, 00bEIMHEHNE, TOJIMHOKECTBO B POCTEUIIINX CUTYALIUSAX.
—B noBceHeBHOI XKNU3HU U IPU U3YYEHUHU APYTUX MPEIMETOB: PacliO3HABATh JOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHMSL.
—Yucna:onepupoBarb Ha 0a30BOM ypOBHE MOHSTHUSIMM: HATYpajJbHOE YHUCIO, LEJI0€ YHMCI0, OOBIKHOBEHHAsl ApoOb, JecsITHUYHas JpoOb, CMEIIaHHOE
YUCIIO0, PAMOHAIBHOE YHCIIO; HCMOJb30BAaTh CBOMCTBA YWCEN W TMpaBWIA JECUCTBUUA C PAUMOHAIBHBIMU YHCIIAMU TIPU BBINOJIHEHUW BBIYUCICHUI;
WCIIOJIb30BaTh MPHU3HAKK AeIuUMOocTd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUM BBIYMCICHHM M PEIICHHM HECIOXHBIX 3a/a4; BBIIOIHATH OKPYIJIEHUE
palMOHAIbHBIX YHCEN B COOTBETCTBUU C IIPABUJIAMH; CPABHUBATH PAllMOHAIBHBIEC YUCIIA.
—B noBceHEBHOW KU3HU U NIPU U3YUYECHHUH JIPYTUX MPEIMETOB: OIIEHUBATH PE3YNbTAThl BEIYMCICHHUM MPU PEIICHUH MPAKTUUECKUX 3a/1a4; BBIOJIHSThH
CpPaBHEHHME 4YHCEJ B PEAllbHBIX CHUTYAIUSX; COCTABISATh YMCIOBBIE BBIPAKEHHUS MPU PELICHUH TMPAKTUYECKUX 3a7ad M 3a/Jad U3 JPYTuX y4eOHBIX
PEIMETOB.
—CraTUCTHKa W TeOpHUs BEPOSTHOCTEH: pacro3HaBaTh KOHKPETHBIE MPUMEPHI OOIIMX MOHATHI MO XapaKTePHBIM IpPHU3HAKaM, BBIMOIHITH ACHCTBUS B
COOTBETCTBUU C OIPEJCICHUEM U MPOCTEUIIMMU CBOWCTBAMHU MOHITHH, KOHKPETU3UPOBATh PUMEpaMH 00II1e TOHATHUS.

—IIpencraBisaTh TaHHBIC B BUJIE TAOIHII, TUarpaMM, YUTaTh HH(POPMAIUIO, MPEACTABICHHYIO B BU/IE TAOJIUIIBI, JHATPAMMBI.
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—TekcroBble 3amaun. Pemath HeCT0KHBIC CIOKETHBIE 3a7a4i Pa3HBIX THUIIOB HA BCe apr(METHUYECKHUE JNEHCTBUSI; CTPOUTh MOJICTh YCIIOBUS 3a/1a4uu (B
BHUJIC TAOJUIIBI, CXEMBI, PUCYHKA), B KOTOpPOH JaHbl 3HAYCHHS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEIIMYWH, C IIEJIbI0 TOHWCKA pEIICHUs 3ajayH,
OCYIIECTBIISITH CIIOCOO TIOMCKA pEIICHHs 3a7add, B KOTOPOM PACCYKICHHE CTPOHUTCS OT YCIOBHS K TPEOOBAaHUIO WM OT TPeOOBaHUS K YCIIOBHIO,
COCTaBIISITh TUTAH PEIICHUS 33/1a4d; BBIICTATH JTAlbl PEIICHUS 33Jla4d, HHTEPIPETUPOBATH BBIYMCIUTEIBHBIC PE3YylbTAaThl B 3aJade, MCCIICIOBATh
MOJIYYCHHOE PEIICHUE 3a7a4d;, 3HATh Pa3jM4he CKOPOCTEH OO0BEKTa B CTOSYEH BOJIC, MPOTHMB TEUEHHUS W IO TECUCHHUIO PEKH; peliaTh 3aJa4yd Ha
HaXOJK/ICHWE YaCTH YMCJIa U YUCIIA 110 €r0 YacTH; PEeIlaTh 3aJja4M pa3HbIX TUIIOB (Ha paboTy, HA MMOKYIKH, HAa IBU)KCHUE), CBA3BIBAIOIINX TPU BEIIMYHHBI,
BBIJICTISITh 3T BEIMYMHBI U OTHOIICHUS MEXKIYy HHUMH;, HaXOJUTh MPOIICHT OT YHCIA, YUCIO MO MPOIEHTY OT HETr0, HaXOIUTh MPOIICHTHOE OTHOIICHHE
JIBYX YHUCEJ, HAXOJWUTh IPOICHTHOE CHW)XCHHE WIIM IPOICHTHOE IOBBIIICHHE BEIWYUHBI, pelIaTh HECIIOKHBIE JIOTHYECKHE 3a7a4d METOIAO0M
pacCyXICHUM.
—B TOBCceTHEBHOW KXU3HU M MPHU H3YYCHUH JIPYTHX MPEAMETOB: BBIIBHTaTh THIIOTE3BI O BO3MOXKHBIX IPEICIHHBIX 3HAUCHUSX MCKOMBIX BEJIMYUH B
3azaye (genaTh IPUKHUIKY)

Haznsonasn ceomempus I'eomempuueckue gpucypoi

OnepupoBarh Ha 0a30BOM ypOBHE NOHATHSAMH: (HUTypa, TOYKA, OTPE30K, MpsMas, JIyd, JIOMaHas, Yroj, MHOTOYTOJIbHHK, TPEYrOJIbHUK U

YEeTBIPEXyTOJILHUK, IPSIMOYTOJILHUK U KBAIpaT, OKPYKHOCTHh U KPYT, IPSIMOYTOJIBHBIN Mapaliienenumes, Kyo, map. M3o00paxars nzydaemeie GUTYpHI

OT PYKd M C TIOMOIIbIO JTUHEHKHM M LUPKYJs. B MOBCeIHEBHOW KH3HU M MPH W3YUYCHUU APYTUX MPEIMETOB: peliaTh MPaKTHYECKHE 3aJadyd C

MPUMEHEHUEM MPOCTEHIINX CBOUCTB (QUTYD.

Uszmepenus u vluuciienuss. BBRITIOTHATh U3MEPCHHUE JIJTUH, PACCTOSTHHUM, BEJIMYWH YTJIOB, C TMTOMOIIBI0 MHCTPYMEHTOB JIJISi U3MEPEHUH JJIMH U YTJIOB,;

BBIYHCIIATH IUIOMAAN MPSIMOYTOJILHUKOB. B MOBCETHEBHOHN KM3HH W NMPHU M3YUCHHH JPYTUX MPEJAMETOB: BBIYUCIATH PACCTOSIHHS HA MECTHOCTH B

CTaHJIAPTHBIX CUTYAIHSIX, IIOMIAJN MPSIMOYTOIHHUKOB; BBHITIOTHATH TPOCTEHIIINE TOCTPOSHHUS M U3MEPEHHSI HA MECTHOCTH, HEOOXOIUMEBIE B PeabHOM

JKM3HH.

Hcmopus mamemamuxu’. OACHIBATh OT/ACIbHBIC BBIIAIONINECS PE3Y/IbTAThI, OJYICHHBIC B X0JI¢ Pa3BUTHS MAaTEMAaTUKH KaK HAYKH; 3HATH MPHUMEPHI

MAaTeMaTUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEUECTBEHHON M BCEMUPHOI UCTOPUEH.
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IIpenmeTHble pe3yabTaThl:

Buinycknux nayuumcsa 6 7-9 knaccax (I WCIOJIB30BAHUS B IOBCEJAHEBHOM JKM3HM M OOECHEYEHHUS BO3MOYKHOCTH YCHEIIHOIO IPOJOJIKEHUS
oOpa3oBaHus Ha 0A30BOM YPOBHE)

Onemenmovl meopuu MHodicecms u mamemamudeckoti noeuxky OnepupoBaTh Ha 0a30BOM ypoBHE 4 MOHSTUSIMH: MHOXKECTBO, 3JIEMEHT MHOXECTBA,
MOJIMHO’KECTBO, NMPUHAICKHOCTD; 3aJaBaTh MHOXKECTBA NMEPEUUCICHUEM HX JJIEMEHTOB; HaXOAUTh NepecedeHue, o0beAUHEHUE, MMOIMHOXKECTBO B
MPOCTEHIINX CUTYAIUSAX; ONEPUPOBATh HA 0A30BOM YPOBHE MOHSATHSMU: OMpEClICHUE, aKCUOMa, TEOPEMa, JTI0OKA3aTeIbCTBO; MPUBOJUTH IPUMEPHI U
KOHTPOPUMEPHI I TOJATBEPKICHUS CBOMX  BbICKa3blBaHW. B  MOBCEIHEBHOW JKM3HM M NOpPH  HU3YYEHUH JIPYTHX  [PEIMETOB:
pacro3HaBaTh KOHKPETHBIE MPUMEPHI OOIIMX TOHSTHI IO XapaKTepHBIM MpPHU3HAKAM, BBITIOJHITH JIEUCTBUS B COOTBETCTBUM C OIPEICICHUEM H
MPOCTEHIIMMH CBOMCTBAMHU MOHSATUH, KOHKPETHU3UPOBATh MPUMEpPaMU OOIIME MOHATHSA, UCIOIb30BaTh IpaUuecKkoe MPeICTaBICHUEe MHOMXKECTB JUIS
OIMCaHUs PEATbHBIX MPOIIECCOB U SIBICHUI, IPU PEIICHUH 3a]a4 JPYTUX Y4EOHBIX MTPEIMETOB.

Yucna Onepuposame Ha 6a3060M ypoeHe NOHAMUAMU: HATYpaJbHOE YHUCIIO, LIE€JI0€ YKCIO0, OOBIKHOBEHHAs ApPOOb, AecATHYHas IpoOb, CMEIIaHHAs
Ipo0b, PalMOHAILHOEC YHCIIO0, apU(PMETHYCCKHA KBaJIpaTHBIH KOPCHB, WCIOJIH30BaTh CBOWCTBA YHCEN M IPaBWIA JIEHCTBUN IMPU BBINOJHCHHUH
BBIYMCIICHH; MCIOJIb30BaTh MPU3HAKUA AETUMOCTH Ha 2, 5, 3, 9, 10 npu BBHINOJHEHWH BBIYMCICHUN W PEUICHUM HECIOKHBIX 33]1a4; BBIOJIHITH
OKpYTJICHHE PAlMOHAJIBHBIX YHCE]I B COOTBETCTBUU C IPABWJIAMH; OLICHUBATH 3HAUYEHUE KBAJIPATHOIO KOPHSA M3 IOJOKUTEIBHOIO LEJIOr0 YHUCIA;
pacro3HaBaTh pallMOHAJIbHbIE U HPPALMOHAJIBHBIEC YKCIIA; CPABHUBATh YUCiA. B MOBCEAHEBHOM KU3HH U IIPU U3YUYEHUH IPYTUX MPEIMETOB: OLIEHUBATh
pe3yJbTaThl BBIYMCICHUN MPU PEHICHWH MPAKTUYECKUX 3aJ]1a4; BBINOJHIThH CPAaBHEHUE YHUCE B PEAJbHBIX CHUTYAIMSAX; COCTaBIISITh YHUCIOBBIE
BBIPKEHUS TMPU PEIICHUH MPAKTUYSCKUX 3a/1a4 U 33]1a4 U3 IPYTHX y4eOHBIX MPEAMETOB.

Toowcoecmesennvie npeobpazoearus BBHINONHATE HECIOXKHBIE MpeoOpa3oBaHUS IS BBIYMCICHUS 3HAUEHUN YHCIOBBIX BBIPAXKECHHM, COAEpKAIIUX
CTENEHW C HATYpaJIbHBIM IIOKa3aTEIeM, CTENECHH C IeJbIM OTPUIIATEIbHBIM TIOKA3aTelIeM; BBIMOIHATh HECIIOXKHBIE MPEeoOpa3oBaHUsS IIENIBIX
BBIPOKECHHI: PACKpPBIBATh CKOOKH, MPUBOIUTH MOJAOOHBIE CllaraéMbIe; UCIIOIB30BaTh (hOPMYIIbI COKPAIIEHHOTO0 YMHOXKEHHUS (KBaJpaT CyMMBI, KBaJpatT
Pa3HOCTH, PA3HOCTh KBAJPaTOB) JIs YIPOIICHHs BBIUMCICHUN 3HAYCHUN BBIPAKEHUH; BBITIONHATh HECIOXKHBIE MPEOOPa30oBaHUs APOOHO-THHEHHBIX
BBIPAYKEHHI U BBIPAKEHUU C KBAJIPATHBIMU KOPHSAMU. B MOBCETHEBHOM KU3HU U IIPU U3YUYECHHUH APYTUX MPEIMETOB: IOHUMATh CMBICII 3aIIUCH YUCIa B

CTaHAApPTHOM BHUAC, OIICPHUPOBATH HA 0azoBOM YPOBHC IMMOHATHUEM «CTaHAApPTHAA 3allCh YUCIIia.
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Ypaenenus u nepasencmea OnepupoBats Ha 6a30BOM YPOBHE MOHATHIMU: PABEHCTBO, YHCIOBOE PABEHCTBO, YPAaBHEHHE, KOPEHb YPaBHEHHUsI, PEILICHHUE
YpaBHEHHUSI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILIEHUE HEPABEHCTBA; IPOBEPATH CIPABEIIMBOCTD YHCIOBBIX PABEHCTB M HEPABEHCTB; pEIlaTh
JMHEHWHBbIE HEPABEHCTBA M HECJIOXHbIC HEPAaBEHCTBA, CBOJAIIMECS K JIMHEHHBIM; peIlaTh CUCTEMbl HECIOXKHBIX JHUHEHHBIX YpaBHEHUH, HEPABEHCTB;
IIPOBEPATH, ABISAETCA JIM JJAHHOE YKMCIIO PELICHWEM ypaBHEHMs (HEpaBEHCTBA); pellaTh KBaJpaTHbIC YpaBHEHMs IO (opMysie KOpHEH KBaJpaTHOTO
YpaBHEHHUS; U300pa)kaTb PELICHUS HEPAaBEHCTB U MX CHCTEM Ha YMCJIOBOHM NpsMOW. B moBceaHEBHOMN KM3HM M IIPU U3YYEHUU JIPYTHX NPEIMETOB:
COCTaBJIATh U pellaTh JUHEWHbIE YPABHEHHUSI [IPH PEIICHUH 3a]1a4, BOSHUKAIOIINUX B APYTrUX YY€OHBIX IpeaMeETaXx.

@ynxyuu Haxoauts 3HaYCHHE (PYHKLIMH MO 33JaHHOMY 3HAYEHHIO apryMEHTa; HAXOAWTh 3HAYCHHE apryMeHTa IO 33/J1aHHOMY 3HAYCHUIO (QYHKIUHU B
HECJIOKHBIX CUTYaLUAX; ONPEIeNATh MOI0KEHNE TOUKH 110 €€ KOOpAUHATaM, KOOPJMHATHI TOUKHU IO €€ MOJIOKEHUIO Ha KOOPAMHATHOM IIOCKOCTH ; IO
rpaduKy HaXOAUTh OOJACTh OIpPEIENICHHs,, MHOKECTBO 3HAYEHUH, HyIU (YHKLHHU, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pACTaHUS U
yObIBaHMsA, HauOoOJbIlIee M HAaWMEHbIee 3HAYCHHS (YHKIHMU; CTPOUTh TpapuK JIMHEHHOH (YHKIMH, MPOBEPSTH, SBISIETCS JIM JAHHBIA Tpaduk
rpadMKoOM 3aJaHHOW (YHKIMU (JIMHEHHOH, KBaApaTHYHOW, OOpPAaTHON NPOMOPUHUOHATIBHOCTH); OMPEACIATh MPUOIMKEHHBIC 3HAYCHUS KOOPIMHAT
TOUKU IepecedeHus rpadukoB (QyHKUUH; omepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUAMU: IOCIEA0BATEIbHOCTb, apu(MeTHUYecKas MpOrpeccus,
reoMeTpHuecKasl MPOrpeccHs; pelarbh 3ajadyd Ha MPOTPECcCHH, B KOTOPBIX OTBET MOXKET OBITh IOJIyY€H HENOCPEICTBEHHBIM MOJCUeTOM 0e3
npuMeHeHus Gopmyil. B moBceHEBHOM KU3HU U NPU U3YyYEHUH JPYTHX MPEIMETOB: UCIOJB30BaTh TpaduKU PEaJbHBIX MPOLIECCOB U 3aBUCUMOCT €
JUIs OIpE/eNeHUs] UX CBOMCTB (HaWOOJbLIME M HAUMEHbBIIME 3HAUYEHUS, MPOMEXKYTKU BO3pacTaHMsl U yObIBaHHUS, 00JacTU MOJOXKUTENIBHBIX H
OTPULIATENIbHBIX 3HAYCHUH U T.I1.); UCIOJIb30BaTh CBOMCTBA JIMHEHHON (DYHKIIMU U ee TpadUK MPpH pelIeHUH 3aJa4d U3 APYIUX y4eOHBIX TPEIMETOB.
Cmamucmuxa u meopusi eepoamunocmeil  IMeTb mpelncTaBieHHE O CTAaTUCTUYECKMX XapaKTEpUCTHKaX, BEPOSTHOCTU CIy4aifHOTO COOBITHS,
KOMOMHATOPHBIX 3aJladyax; pelaTh NpocTellIe KOMOMHATOPHbBIE 331a4l METOAOM IPSIMOTO M OPraHM30BaHHOTO Mepedopa; MpeICTaBIsATh JaHHbIE B
BUJE TaOmuL, AMarpaMM, rpaukoB; 4uTaTh HMH(OpPMAILMIO, MPEJCTABIECHHYIO B BHJE TaOJHWLbI, AUarpamMMmbl, Ipaduka; ONpeAensiTh OCHOBHBIE
CTaTUCTHYECKHE XapaKTEPUCTHKU YUCIOBBIX HAOOPOB; OLIEHWBATh BEPOSTHOCTH COOBITUS B MPOCTEHIINX CIy4asx; UMEThb MpPEJCTaBICHHE O POJIHU
3aKOHa OOJIBIIMX YMCENl B MAaCCOBBIX SBJICHUSAX. B MOBCeHEBHON KM3HM U MPU U3YUYEHHH JIPYTUX MPEIMETOB: OLIEHUBATh KOJMUYECTBO BO3MOXHBIX
BapHMaHTOB METOJOM Iepedopa; MMETh MPEICTaBICHHE O POJU MPAKTUYECKH JOCTOBEPHBIX W MAaJIOBEPOSITHBIX COOBITUH; CpPAaBHHBATH OCHOBHBIE
CTaTUCTUYECKUE XapPaKTEPUCTUKU, TIOJyYEeHHBIE B MPOLIECCEe PEIICHUs MPUKIAIHON 3a/1auM, U3yUEHHs peajbHOTO SIBJIEHUS; OLIEHWBATh BEPOSTHOCTD

PCAIBbHBIX COOBITHI U SIBIICHUI B HECIIOXKHBIX CUTyalluigXx.
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Texcmogvle 3a0auu PemaTh HECIOXXHBIE CIOKETHBIC 3a7jaudl Pa3HBIX THIIOB HA BCe apU(pMETHUYECKHE JeHCTBUS; CTPOUTH MOJENb YCIOBUS 3a1a4H (B
BUJIe TAaOJHIIBI, CXEMBbI, PUCYHKA WJIM YpaBHEHUs), B KOTOPOH JaHbl 3HAYCHHS JBYX M3 TPEX B3aUMOCBS3aHHBIX BEJUYMH, C IIEJIBI0 TIOMCKA PEIICHUs
3a7a4M; OCYIIECTBIATH CHOCOO TOMCKA PEHICHHUsS 33a/1aud, B KOTOPOM DPACCYKICHHE CTPOUTCS OT YCIOBUS K TPEOOBAHUIO WM OT TpeOOBaHUS K
YCJIOBHUIO; COCTABIATH IUIAH PEIICHMs 3a[aud; BBIICNATH ITAIlbl PEIICHUS 3aJadd; MHTEPIPETHPOBATh BBIYMCIUTEIbHBIC pPE3y/IbTaThl B 3ajaue,
HCCIIEIOBATh MOJYYSHHOE PELICHHE 33JayH; 3HAaTh PaziMuue CKOPOCTed O0bEKTa B CTOAYEH BOJE, MPOTUB TEUCHHS U MO TEUYCHUIO PEKH; pelIaTh
3aJjaui Ha HaXOJKIACHME YaCTH YMCIIAa M YHUCIIA 10 €ro YacTH; pellaTh 3a/laud Pa3HbIX TUIIOB (Ha paboTy, HA MOKYINKH, Ha JBU)KEHUE), CBSI3BIBAIOLINX
TPU BEJIWYHMHBI, BBIIEIATH 3T BEIUYMHBI M OTHOIIEHUS MEXKIYy HUMH;, HaXOIUTh IMPOLEHT OT YHUCIA, YHCIO MO MPOLEHTY OT HEro, HaXOAWTh
NPOLIEHTHOE CHW)KEHHE MJIM MPOLIEHTHOE MOBBIIICHHE BEJIMYMHBI, PEIIaTh HECIOKHBIC JIOTMYECKUE 3a7a4ll METOJIOM paccyxaeHuid. B moBceqHeBHOM
KM3HU M TIPH W3YYCHHUU JPYTUX IPEIMETOB: BBIIBUTATh THIIOTE3bI O BO3MOXKHBIX IPECIbHBIX 3HAYCHUSX HMCKOMBIX B 3aJaue BEJIMYUH (Ie1aTh
MPUKUAKY).

T'eomempuueckue ¢ueypvr OnepupoBaTh Ha 0a30BOM YPOBHE IMOHATHUSMH T'€OMETPHUYECKUX (UTYp; M3BJIEKATh HMH(POPMAIUIO O TEOMETPUYECKUX
¢urypax, mpencTaBiIeHHYIO0 Ha 4epTeXax B SBHOM BHJC; NMPUMEHSATH JUIS PEIICHUS 3a]ad TeOMETpUYeCKUe (aKTbl, €CIU YCIOBUS UX NPHUMEHECHU S
3aJjaHbl B IBHOW (popMe; pelaTh 3a7a4ll Ha HaXOXJAEHUE FeOMETPUUECKUX BEIMYUH MO 00pa3liaM MM alropuTMaM. B moBceIHEBHOW >KHU3HU M IIpU
W3YYEHUH JPYTrUX MPEeIMETOB: HCIIONB30BaTh CBOMCTBA TEOMETPHUYECKHX (UTYp /s pEIIeHUs TUIIOBBIX 3a]ad, BO3HHUKAIOIINX B CHTYALUIX
MOBCETHEBHOM JKU3HU, 33]1a4 IPAKTUIECKOTO CO/ICPIKAHUSI.

Ommnowenusa OnepupoBaTh Ha 0a30BOM YpOBHE IMOHATHUSAMHU: PABEHCTBO (UTYyp, paBHBIE (UIYpbl, PABEHCTBO TPEYrOJIbHUKOB, MapayljelbHOCTh
HPSIMBIX, MEPIEHANKYISIPHOCTD MPSAMBIX, YIITIBI MEXIY HNPSIMBIMHU, MEPIEHIUKYISAP, HAKIOHHAs, MpoeKLus. B moBceJHEBHON KU3HU U NMPU U3YYEHU U
APYTUX MPEIMETOB: HCIOIH30BATh OTHOIIEHHS ISl PEIICHHUS POCTEHIIINX 3a/1a4, BO3HUKAIOIINX B PEATbHOM KU3HU.

Hzmepenus u eviuucienuss BBIOTHATS U3MEPEHHUE JUIHH, PACCTOSIHUMN, BEIIMYHH YTJIOB, C TMTOMOIIBI0O HHCTPYMEHTOB JIJISl U3MEPEHUH JUTMH U YIJIOB;
OPUMEHATH (POPMYIBI IEpUMETPa, IJIOLad U 00beMa, TUIOIAAN MOBEPXHOCTH OTJEIBHBIX MHOTOTPAHHUKOB MPH BBHIYMCICHUSAX, KOTJa BCE JaHHBIE
UMEIOTCS B YCIIOBHHM; IPUMEHATH Teopemy I[Tudaropa, 6a30Bbie TPUTOHOMETPUUYECKHE COOTHOIIECHUS JIJIs1 BBIYUCIICHUS JJTUH, PACCTOSHUH, IIoIael B
MPOCTEUIINX ClTydasX. B MOBCETHEBHON XKM3HM W TPH WM3YYEHUH JPYTHX NPEAMETOB: BBIYHCISATH PACCTOSIHHS Ha MECTHOCTH B CTaHIAPTHBIX

CUTYalUsIX, IJIOL[AIU B MPOCTEHIINX CIIydasix, IPUMEHATh (GOPMYJIIbl B TPOCTEHIINX CUTYalUSAX B IOBCEIHEBHON )KU3HU.
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Teomempuyeckue nocmpoenus N300paxkaTh THUMOBBIE TIOCKHE (GUTYpHI U (GUTYPHl B MPOCTPAHCTBE OT PYKH M C MOMOIIbIO HHCTPYMEHTOB. B
MTOBCETHEBHOM JKU3HH U TMPU U3YUYEHUU JPYTUX MPEIMETOB: BBIOIHATH MPOCTEHINNE TTOCTPOSHUSI HA MECTHOCTH, HEOOXOAMMBIE B PEAIbHON JKU3HHU.
I'eomerpuueckue npeodpazoBanus CTpouTth (GUTYpPy, CHMMETPUUYHYIO JaHHOW (PUTYpe OTHOCHUTEIHLHO OCH M TOYKU. B MOBCETHEBHOMW XKU3HU U MPHU
M3y4YEHUHU APYTHX IMPEAMETOB: pacliO3HABaTh JBHKCHHE OOBEKTOB B OKPYKAIOIIEM MHPE; PaclO3HaBaTh CHMMETPHYHBIE (PUTYPHI B OKPYKAIOIIEM
MHpE.

Bexmopuvl u koopounamer na niockocmu OnepupoBarh Ha 0a30BOM YpOBHE MOHATHSMH BEKTOP, CyMMa BEKTOPOB, MPOU3BEJCHUE BEKTOpPA HA YHCIIO,
KOOPJMHATHl HA TUIOCKOCTH; ONPECSNISITh MPHOIMKEHHO KOOPIUHATHI TOYKHU 0 €€ M300paKCHHIO Ha KOOPJAMHATHOH IJIOCKOCTH. B moBcemHEBHOMN
KU3HU U NIPU U3YYEHUU JPYTUX MPEAMETOB: HMCHOJb30BaTh BEKTOPHI JUIsl PELICHUS MPOCTEHIINX 3a/1a4 Ha ONPEIEIeHUE CKOPOCTH OTHOCHTEIBHOIO
JIBKCHMS.

Ucmopus mamemamuxy ONUCHIBATh OTAEIbHBIE BBIIAIOIINECS PE3yJbTAThl, MOJYUYCHHBIC B X0J/I€ PA3BUTHSI MAaTEMAaTHUKH KaK HAYKH; 3HATh MPUMEPHI
MAaTEMaTUYECKUX OTKPBITUM M UX aBTOPOB, B CBSI3M C OTE€YECTBEHHOW M BCEMUPHOM MCTOPUEH; MOHMMAaTh POJIb MAaTEMATHKUA B pa3BUTHH Poccuu.
MeTtoasl MmaTemMaTuku. BeiOupaTh MOIXOMIIMI U3y4YEeHHBI METO/ JAJIsl PEIICHUS M3YyYEHHBIX TUIIOB MaTeMaTH4YecKuX 3ajaad; [IpuBoauTh mpuMepsl
MAaTeMaTUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEH JIEUCTBUTEIIBHOCTH U IPOU3BEAEHUAX UCKYCCTBA.

Buinycknux nonyuum eozmoorcnocms Hayyumscs 6 7-9 knaccax nisi o0ecredeHus: BO3MOKHOCTH YCTEIIHOTO TIPOI0JDKEHNs 00pa3oBaHus Ha 6a30BOM
U yri1yOJIEHHOM YPOBHSX

Onemenmvl  meopuu Muodcecms u mamemamuyeckou nocuxu ONEpUpPOBATHS MOHATUSMU: OIpPEICICHUE, TEeopeMa, aKCHUOMa, MHOXECTBO,
XapaKTePUCTHKU MHOXKECTBA, SJIEMEHT MHOXECTBA, ITyCTOE, KOHEYHOE M OECKOHEUYHOE MHOKECTBO, MOJIMHOXKECTBO, MIPUHA/IEKHOCTh, BKIIOUYCHHE,
PaBEHCTBO MHOXECTB; M300pakaTh MHOXKECTBA W OTHOIIEHWE MHOXECTB C IOMOIIBIO KPYroB Jiliepa; OmpeAessTh NMPUHAICKHOCTh dJIeMEHTa
MHOXECTBY, OOBEAMHEHHUIO M TIEPECEUCHHUI0 MHOXECTB; 3aJaBaTh MHOXKECTBO C IOMOINIBIO TMEPEUUCIICHHS AJIEMEHTOB, CJIOBECHOTO OIHMCAHWS;
ONEPUPOBATH MOHATUSAMU: BBICKAa3bIBAHUE, UICTUHHOCTD U JIOKHOCTh BBICKA3bIBaHMS, OTPULIAHUE BBICKA3bIBAHUM, ONIEPALIMM HAJ BBICKAa3bIBAHUSIMU: H,
WM, He, YCJIOBHBIE BBICKA3bIBaHUS (MMILTHKAIIMHU); CTPOUThH BBICKA3bIBAHUS, OTPUIIAHUS BBICKA3bIBAaHW. B MOBCEAHEBHOW XKM3HM M TIPH U3YUYECHUU
JPYTUX TMPEIMETOB: CTPOUTH ILEMNOYKHA YMO3AKIIOUEHUHW HAa OCHOBE HCIIOJIB30BAaHMS MPABWII JIOTMKH; HMCIOJIb30BaTh MHOXECTBA, OMEPAlMU C

MHOXKECTBaMH, UX I‘pa(i)I/ILIeCKOC OpEACTABJICHUC I OMMUCAHUA PEAJIBHBIX IIPOUCCCOB U SIBIICHUH.
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Yucna OnepupoBaTh MOHATUAMU: MHOXKECTBO HATYpPAJIbHBIX YHMCEN, MHOXECTBO IIENIBIX YHCEN, MHOXKECTBO PAI[MOHAIBHBIX YHCEN, UPpalMOHATIbHOE
YHCII0, KBaJpPaTHBIH KOPEHb, MHOXXECTBO JICHCTBHUTENBHBIX YHCEI, TCOMETpUYECKas WHTEpPIpeTalisi HAaTypalbHBIX, ILEJbIX, palMOHAIbHBIX,
JIEUCTBUTENBHBIX YHMCET, MOHUMAaThb U OOBACHATH CMBICI INO3MLMOHHOM 3allMCH HATYpaJIbHOI'O YHCIIA; BBIIOJIHATH BBIYUCICHHS, B TOM 4YHCIE C
UCIOJIb30BAHUEM IIPUEMOB PALMOHAIBHBIX BBIUMCIICHUH; BBINOIHATh OKPYIJICHHE pPAlMOHAIbHBIX YHCENl C 3aJaHHOM TOYHOCTBIO; CpPaBHMBATH
panroHaIbHbIE  UPPAIMOHAIBHBIC YHCIIA; IPEACTABIATh PAIIMOHATILHOE YMCIIO B BUJIE ACCATHYHON APOOU yIOPS0UYMBAThH YMCIIA, 3aIIMCAHHBIC B BHJIE
OOBIKHOBEHHOH H necsatuyHoi apo6u; Haxoauth HOJ u HOK uymcen u mcnonb3oBaTh UX NMPH PEIICHUH 3a]1ad. B MOBCEIHEBHOH JKM3HU U TPHU
U3YYEHHUH JIPYTUX TPEAMETOB: MPHUMEHSATh MpaBWIa NPUOJIMKEHHBIX BBIYMCICHUN MPU PELICHUH MPAKTUYECKHX 3a7ad M PEIICHUH 3a/1ad IPYTHUX
y4EOHBIX MPEIMETOB; BBINOJHATH CPAaBHEHHME pPE3YyJbTATOB BBIUMCICHUM NpPU PpEHIEHUH NPAaKTUYECKUX 3a/4ad, B TOM YHUCIE MPUOIMKEHHBIX
BBIUMCIICHUH; COCTABIATh M OLEHMBATH YHUCIOBBIC BBIPAKCHMS INPH PELICHUU NPAKTUYECKUX 3a4ad M 334a4 M3 APYrMX Y4eOHBIX IpPEeIMETOB;
3aMKChIBaTh U OKPYIJIATH YUCIIOBBIE 3HAUEHUS PEaIbHBIX BEJIMYMH C UCIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHHUSI.

Toowcoecmeennvie npeobpazosanusi ONepUpoOBaTh TMOHATUSAMH CTEICHH C HATypajdbHBIM II0KA3aTelIeM, CTEHNEHH C LENbIM OTPHIATEIbHBIM
1oKa3aTesaeM; BBINOJHATh NPeoOpa3oBaHUS LENbIX BBIPAXKEHUN: NEHCTBUSA C OAHOYICHAMHU (CJIIOKEHHE, BBIUYMTAHUE, YMHOXXEHHE), JeHCTBUS C
MHOT'O4JIEHaMH (CJIO’KEHHUE, BBIYUTAHHE, YMHOKEHHUE); 3HATh ONpeeTIeHUe MOHATHUS, YMETh MOSICHATh €r0 CMBICI, YMETh UCIOJIb30BaTh OHATHE U €T0
CBOMCTBA NpU NPOBEIACHUM PACCYKICHHUH, IOKa3aTeNbCTB, PEIICHUU 3a/ay; BBINOJIHATH DPA3JIO)KEHWE MHOTOWIEHOB HAa MHOXHUTENIU OJHUM U3
CHOCOOOB: BBIHECEHHE 3a CKOOKY, IpyNIIMPOBKA, HCIIOJIb30BaHME (POPMYJT COKPAIIEHHOI'O YMHOKEHHS; BBLAENATh KBaApaT CYMMbI M Pa3HOCTH
OJTHOWJICHOB; PAcCKJa/blBaTh HA MHOXMTEIM KBAJpPAaTHBI  TPEXUJEH; BBIOJHATh MPeoOpa3oBaHUS BBIPAXKEHUH, COJEpKAIUX CTENEHU C LENbIMU
OTPULIATENILHBIMU MOKA3aTeIsIMU, IEPEXOAUTh OT 3allUCH B BUJIE CTENEHU C IIeJIbIM OTPHUIATEIbHBIM [T0Ka3aTeNIeM K 3allUCH B BHUJIE€ APOOH; BBIIOIHSITh
npeoOpa3oBaHus JApoOHO-pAIIMOHATIBHBIX BBIPAXKEHUI: COKpalleHue Ipobei, mpuBeneHHe anredpandeckux apolOell Kk o00leMy 3HaMeHarento,
CIIO)KEHHE, YMHOXKEHHeE, JelieHue anreOpandeckux ApoOei, Bo3BeJeHHE aaredpanyeckoil Ipodu B HATYpajJbHYIO M LIETYI0 OTPULIATEIbHYIO CTEIICHb;
BBINOJIHATE TPe0Opa30BaHMsl BBIPAKEHUH, COAEp)KAIMX KBaJpaTHbIE KOPHM; BBLAEIATH KBAaJIpaT CyMMBI WIM Pa3HOCTH JIBy4I€HA B BBIPAKEHUSX,
COZIep KalMX KBaJpaTHbIE KOPHU; BBIIOJIHATH MPEOOpa30BaHMs BBIPAKEHUM, ColepKallliX MOYlb. B OBCeAHEBHOM JKHU3HU U MPH U3YyYEHUU IPYTUX
MIPEIMETOB: BBIMOJHATH MpeoOpa3oBaHus U JAEUCTBUA C YMCIAMH, 3alIICAHHBIMU B CTaH/IaPTHOM BHJIE; BBINOJIHATH MPE0Opa3oBaHus alredpandecKux

BBIPXEHUH MPU pEeLICHUH 3a/1a4 IPYTUX YUeOHBIX MPEAMETOB.
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Ypasuenus u nepasencmea OnepupoBaTb NOHATUSMU: YpaBHEHHE, HEPABEHCTBO, KOPEHb YpPAaBHEHHUs, PEIIEHUE HEPABEHCTBA, PABHOCUJIbHBIC
YpaBHEHHUs, 00JIaCTh OINpENEICHUs] YpaBHEHUs (HEpAaBEHCTBA, CUCTEMbl YpaBHEHUI WJIM HEPABEHCTB); pPEIlaTh JIMHEHHBbIE YpaBHEHUS U ypaBHEHUS,
CBOJMMBIE K JIMHEHHBIM C ITOMOIIBIO TOXKJECTBEHHBIX NMPeoO0pa3oBaHMii; pelaTh KBaJpaTHble YPAaBHEHHS U ypaBHEHMs, CBOJUMBIEC K KBAaJIPaTHBIM C
HOMOIIBIO TOXKAECTBEHHBIX NMPe0o0pa30BaHuii; pemars APOOHO-IMHEHHbIC yPaBHEHU; peliaTh NPOCTEeHINNe HPppalOHalbHble ypaBHeHus Buaa [ [ f
xal,ODDODOfxgx O ;pemars ypaBHEHUS BUAa N Xa [ ; pemiath ypaBHEHHUsI CIIOCOOOM pa3JIoKEHHs HA MHOXKUTEIHM M 3aMCHBI TICPEMEHHOIA;
MCTOJIB30BAaTh METOJl MHTEPBAIOB JUISI PEUICHUS LEIBIX M JpOOHO-pallMOHAIBHBIX HEPAaBEHCTB; PELIATh JIMHEHHbIC YpaBHEHUS M HEPABEHCTBA C
[apaMeTpamy; pellaTh HECJIOKHbIE KBAJpaTHbIE YPAaBHEHHUs C [1ApaMETPOM; pellaTh HECIOXHBIE CHUCTEMbI JMHEHHBIX YpPaBHEHUH C MapaMeTpaMu;
pelaTh HECJIOKHbIE YpaBHEHM B II€JIbIX YUClaX. B MOBCeAHEBHOM XU3HU U IPU U3YyYEHUHU APYIUX MPEIMETOB: COCTABIATh M pellaTh JUHEHHbIE U
KBaJpaTHbIE YPABHEHUS, YPAaBHEHHs, K HUM CBOJALIMECS, CUCTEMbl JIMHEHHBIX ypaBHEHUH, HEPABEHCTB NPHU PEIICHUM 3a1ad APYruX y4eOHBIX
MIPEIMETOB; BBIMOJIHATH OLIEHKY MPaBAONO00MS pe3ylbTaTOB, MOIYYaeMbIX MIPH PEIICHUH JUHEWHBIX U KBAJIPATHBIX YPABHEHUH U CHCTEM JIMHEHHBIX
YpaBHEHHI M HEPABEHCTB MPU PEIICHUH 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB; BRIOMPATh COOTBETCTBYIOIINE YPaBHEHUS, HEPABEHCTBA WIIM UX CHCTEMBI
JUI COCTABJICHHMsSI MaTEMaTHUECKOM MOJENN 3a/JaHHOW peaJlbHOM CUTyallud WM MPHUKIAAHON 3aJauu; yMeThb MHTEPIPETUPOBATh MOJYYEHHBIH Ipu
pelleHNH ypaBHEHUs, HEpPaBEeHCTBA MJIM CUCTEMBI Pe3yJIbTaT B KOHTEKCTE 33JaHHON peabHOM CUTYallu WM MPUKIIAJAHOM 3a1auu.

@ynxkyuu OneprupoBaTh MOHATUAMU: (PYHKIMOHAIBHAS 3aBUCUMOCTD, GYHKIUS, TpaduK PYHKIMH, CIIOCOOBI 3a/1aHns (PYHKIUHU, apTYMEHT U 3HaUE€HUE
¢GyHKIMH, 001acTh ONpENEeNeHUs] 1 MHOKECTBO 3HAYEHMH (YHKIMH, HYIH (YHKIHH, NMPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMH,
YEeTHOCTh/HEUYETHOCTh (PYHKLUH; CTPOUTH I'paMKu JUHEHHOM, KBapaTHUHON (QyHKIMN, 0OpaTHON NMPONOPIHMOHAIBHOCTH, (YHKIIUU BUJA!

, » » ; Ha TIpUMepe KBaPaTUYHOM (PYHKIIMHU, UCIIONB30BATh Npeodpa3zoBaHus rpaduka ¢pynkuun y=f(x) 11 noctpoeHus rpapukoB GyHKINH;
COCTaBJISITh ypaBHEHUS MPSIMOM MO 3a/JaHHBIM YCJIOBHSIM: MPOXOASIIEH Yepe3 JABe TOUKU C 3aJJaHHBIMHU KOOpAWHATAMM, MPOXOJAIEH Yepe3 JaHHYIO
TOYKY W MapajuleIbHOM JaHHOM NpsMOM; uccienoBaTh (QYHKIHMIO TO ee rpaduky; HaxOIUTh MHOXKECTBO 3HAYEHWH, HYIH, HPOMEXYTKU
3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH KBaJpaTHYHOW (YHKIMH; ONEPHUPOBATH MOHATUSMH: IIOCJIEAOBATENbHOCTh, apU(pMeTHUecKas MpOrpeccus,
reoMeTpHuecKasl Mporpeccusi; pemarb 3aJ1a4d Ha apu(pMETHUYEeCKyI0 U T'€OMETPHUECKYI0 MpOorpeccuio. B moBceqHEBHOHN KM3HM U MPH U3YYEHUHU
JPYTUX IPEIMETOB: WILTFOCTPUPOBATH C MMOMOIIBIO Ipaduka peatbHYI0 3aBUCUMOCTh WM MPOLIECC MO X XapaKTepUCTUKAaM; HCIOIb30BaTh CBOWCTBA U

rpaduk KBapaTUYHON (QYHKIIMH MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.
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Texcmogvle 3a0auu PemaTh MpOCTBIC M CIOXKHBIE 3a/1a4M PA3HBIX THUIOB, a TAKXKE 3a/1a4M MOBBIIIEHHOW TPYIHOCTH; HCIIOJIB30BaTh pa3Hble KpaTKHUe
3aIlMCU KaK MOJEIIM TEKCTOB CIIOKHBIX 3aJa4 JJI IIOCTPOCHMS ITOMCKOBOM CXEMBI M pELIEHUs 3a]ad; pa3jinyaTb MOJAEIb TEKCTa U MOJEIb PEUICHUS
3a/layM, KOHCTPYUPOBATh K OJHON MOJENHU PEIlIeHUs HECIOXKHOM 3aJauu pa3Hble MOJENIM TEeKCTa 3ajaud; 3HaTh U MPUMEHATH 00a crnocoba moucka
peuieHus 3aaa4 (0T TpebOBaHUS K YCIOBHIO U OT YCJIOBHS K TpeOOBaHMIO); MOJEIMPOBATh PACCYKICHUS MPH MOUCKE PEUIeHHs 3a7a4 C MOMOIIBIO
rpad-cxeMbl; BBIICIATH ATAIbl PEIICHHS 3a/1a4d U COAEP KaHUE KaXKI0TO ITara; yMeTh BRIOMPATh ONTHUMAJIBHBINA METOJ PELICHUS 33Ja4ul U OCO3HABATh
BBIOOp METO/1a, pacCMAaTPUBATh Pa3IMYHbIE METO/IbI, HAXOAUTh PA3HbIC PEIICHUS 3a/1a4H, €CJIM BO3MOXXHO; aHATM3UPOBATH 3aTPYJHEHHUS IPU PEILICHUN
3aja4; BBIMOJIHATH PA3JIUYHBIE MPEoOpa3oBaHUs MPEUIOKEHHOW 3aJaud, KOHCTPYMpPOBATh HOBBIE 33JaYd M3 JAaHHOW, B TOM 4YHCJIE OOpaTHBIC,
MHTEPIPETUPOBATh BBIYMCIUTEIBHBIE PE3YNbTAThl B 33/a4€, MCCIIEI0BATh MOJYYEHHOE PELICHUE 3aJauM; aHaJU3UpPOBAaTh BCEBO3MOKHBIE CUTyalluU
B3aMMHOI'O PACIOJOXKEHHUS JBYX OOBEKTOB U H3MEHEHHE WX XapaKTEPUCTUK IMPH COBMECTHOM JIB)KEHUHU (CKOPOCTh, BpEMsi, PAcCTOsSHUE) MpHU
pelIeHnN 3a7a4 Ha JBUKEHHUE JABYX OOBEKTOB KaK B OJIHOM, TaK U B IPOTHUBOIOJIOKHBIX HApPaBJIEHUX; UCCIE0BAaTh BCEBOZMOXKHbBIE CUTYallUH IIPU
pelIeHnr 3aJay Ha JBUKEHHE IO PEKe, paccMaTpuBaTh pa3HbIE CHUCTEMbl OTCYETA; pellaTh Pa3sHOOOpAa3HbIE 3aJaud «HA YacTW», pelatbh U
00OCHOBBIBaTh CBOE peIlleHHE 3a4ay (BBLICIATh MaTEMaTHUYECKYI0 OCHOBY) Ha HaXOXJIEHHWE YacTH 4YHCIa M YUCiIa MO0 €ro 4acTh Ha OCHOBE
KOHKPETHOTO CMbICTIa IpoOU; 0CO3HABaTh U OOBSACHATh MIEHTUYHOCTh 33]1au pa3HbIX TUIIOB, CBS3BIBAIOLINX TPH BEIMUYUHBI (Ha paboTy, Ha MOKYIKH,
Ha JBW)KEHUE), BBIJCNATH 3TH BEJIMYMHBI U OTHOIIEHUS MEXIy HMUMH, IPUMEHATh MX IPU PEIIEHUHU 3a]ad, KOHCTPYMpPOBaTh COOCTBEHHBIE 3aJad
YKa3aHHBIX THIIOB; BJIAJIETh OCHOBHBIMU METOJAMM PELICHUA 3a7a4 Ha CMECH, CIUIaBbl, KOHIEHTPALMK; PEIIaTh 3aJ4a4y Ha MPOLEHTHI, B TOM YHCIIE,
CJIO’KHBIE TIPOLIEHTHI C 000CHOBAaHUEM, UCIIONB3Ys Pa3Hble COCOOBI; pelaTh JOTHUYECKUE 33/1a4M Pa3HbIMH CII0COOaMU, B TOM YHCIIe, C IBYMsI OJIOKaMHu
U ¢ TpeMs 0JIOKaMM JIaHHBIX C MOMOUIbIO TaOJHUIL; pelaTh 3a/1a4i 10 KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEH HAa OCHOBE MCIIOJIB30BaHUS U3Y4€HHBIX
METOJIOB M OOOCHOBBIBaTh pEIICHHE; pelllaTh HECIOKHbIE 33/Jayd MO0 MaTeMaTHYeCKOW CTaTHCTHUKE; OBJAJETh OCHOBHBIMH METOJAMM pEIICHUS
CIOXKETHBIX 33/1a4: apudmMerndeckuil, anreOpanueckuii, nepedop BapuaHTOB, T€OMETPUUECKH, rpadpuueckuii, IPUMEHATh UX B HOBBIX [0 CPABHEHHIO C
U3YyYEHHBIMU CUTyalUsAX. B IOBCEAHEBHOM JKM3HUM M IIPU M3YYEHHUHM JPYIUX IPEIMETOB: BBIACIATH IIPU PELICHUU 3a7a4 XapaKTEPUCTUKU
paccMaTpuBaeMoOi B 3a/1a4€ CUTYallud, OTIIMYHBIE OT pealbHBIX (T€, OT KOTOPBIX abCTparupoBaIiCh), KOHCTPYUPOBATh HOBBIE CUTYallUU C y4E€TOM
9TUX XapaKTEPUCTUK, B YACTHOCTH, IIPU PEIIECHUHU 3a/1a4 Ha KOHUEHTPAIMH, YYUTHIBATh IUIOTHOCTh BEHIECTBA; PEIIATh U KOHCTPYMPOBATH 33Ja4d Ha
OCHOBE PacCMOTPEHUS peajbHbIX CUTYyallHil, B KOTOPhIX HE TpeOyeTCsl TOUHBIA BBIUMCIUTEIbHBIA Pe3ybTaT; peliaTh 3aJa4i Ha JABH)KEHHUE IO peKe,

paccMaTpuBas pa3HbIC CUCTEMbI OTCUCTA.
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Cmamucmuxa u meopus eepoamuocmei  ONepuUpoBaTh MOHATHAMHU: CTOJOYATHle M KPYrOBbIE JAWMarpamMMbl, TaOJHMIbI JAaHHBIX, CpeaHEe
apupmMeTHIecKoe, Merana, HanOoJblllee U HaMMEHbIIee 3HaUeHHs BEIOOPKH, pa3Max BBHIOOPKH, AUCIEPCUS M CTAaHJAPTHOE OTKJIOHEHHE, ClydailHas
M3MEHYMBOCTb; M3BJIEKaTh MH(OPMAIMIO, IPEJCTABICHHYIO B Ta0iulax, Ha JuarpaMmax, rpa@ukax; COCTaBiIsATh TaOJIUIbI, CTPOUTh AMAarpaMMbl U
rpadMKy Ha OCHOBE JIaHHBIX; OIIEPUPOBAThH MOHATUAMU: (DAKTOPUAII YUCIIA, IEPECTAHOBKU M COUYETaHUs, TpeyrojabHUK [lackans; npuMeHsTh NpaBUiIO
MPOU3BEACHUS NP pEIIEHUN KOMOMHATOPHBIX 3aj]ad; OMEPUPOBATh MOHATHAMU: CIYYalHBIA OMBIT, CIyYalHBIM BBIOOpP, MCIIBITAHUE, SJIEMEHTApHOE
CllydaifHOe COOBITHE (MCXOJ), KIACCHYECKOE OMNpPEIEICHHE BEPOATHOCTH CIYYalHOTO COOBITHS, OINEpalMd HaJ CIYyYalHBIMH COOBITHUSMHU;
NPEJCTaBIATh MH(POPMAIUIO C TOMOIIBI0 KPYroB Diifiepa; pemarh 3a/Ja4d Ha BBIYUCICHHE BEPOSTHOCTU C IOJCYETOM KOJIWYECTBA BAPUAHTOB C
MIOMOIIbI0 KOMOMHATOPUKU. B MoOBCeTHEBHON JKM3HM M IPU M3YYEHHUU JPYTHX IPEIMETOB: M3BJIEKaTb, MHTEPIPETUPOBATh U MPEoOpa3OBbIBATH
uHpOpMalNIo, NPEACTABICHHYI0 B Tabaulax, Ha AMarpammax, rpadukax, OTpa)arollyl0 CBOHCTBa M XapaKTEPUCTUKU pPEalbHbIX HPOLECCOB U
SIBJICHHIA; OTIPENIENATh CTATUCTHYECKHE XapaKTEPUCTHKH BBHIOOPOK 1O TabIuIaM, AuarpaMmmam, Tpadukam, BHIIIOJHATh CPAaBHEHHE B 3aBUCHMOCTH OT
e pPELIeHUs 3a/aud; OIICHWBATh BEPOSTHOCTh pEaTbHBIX COOBITHIA W sBICHHUU. [ eomempuueckue ¢hueypsi OnepupoBaTh MOHATHUIMH
reoMeTpuueckux (uryp; u3BIeKaTb, UHTEPIPETUPOBATh M IPeoOpa3oBbIBaTh MH(MOPMAIMIO O FEOMETPUYECKUX (QUrypax, MpPEeACTaBIECHHYIO Ha
yepTekax; IPUMEHATh reoMeTpruueckue (akThl JUIsl pelIeHus 3aa4, B TOM YUCIIe, MPeInoaraloiix HECKOJIbKO IIaroB peleHus; (popMyIupoBaTh B
MPOCTEHIINX CIydasiX CBOWCTBA U MPU3HAKH (UTYp; JO0Ka3bIBATh N'€OMETPUUECKHE YTBEP)KJIECHUS; BIAJIETh CTAHIAPTHON KilacCU(UKALUEN MIOCKUX
¢buryp (TpeyrojpHUKOB U 4YETBHIPEXYTOJbHUKOB). B MOBCceIHEBHOW JKM3HM M TpPU HU3YYEHUHM JAPYTUX MPEIMETOB: MCIOIb30BaTh CBOWCTBA
reOMEeTPHUECKUX (GUryp Ul pelleHHs 3a7ady MPaKTUYeCKOro XapakTepa W 3ajlad M3 CMEKHBIX AucHUmuiuH. OTHomeHuss OnepupoBaTh MOHATHUSMU:
paBeHCTBO (UTryp, paBHbIE (PUTYpbHI, pABEHCTBO TPEYTOJbHUKOB, MAPAJUIEIbHOCTD MPSAMBIX, MEPHEHIUKYIIPHOCTD MPSIMBIX, YIJIBI MEXIY MPSIMbBIMHU,
NEepIEeHIUKYIIAp, HAKJIOHHAs, IpoeKLus, nogooue ¢uryp, nogoOHble GUIypbl, MOJOOHBIE TPEYTOJIbHUKHU; IPUMEHITh TeopeMmy Daiieca U Teopemy o
MIPOMOPLMOHANIBHBIX OTpe3Kax MpHU pPEUIeHUH 3ajay; XapaKTepHU30BaTh B3aMMHOE DPACIIOJIOKEHHE MPSIMOW M OKPY)KHOCTH, JABYX OKpyxkHocTeil. B
MIOBCEIHEBHOM JKM3HU U IIPU U3YUEHUH JPYTUX IPEIMETOB: HCIOJIb30BaTh OTHOILIECHUS I PEILICHUS 3a/]a4, BOSHUKAIOIIUX B PEAJIbHOM JKH3HH.

Hzmepenus u eviuucienus OnepupoBath MpeICTaBICHUSIMU O JUIMHE, IJIOMIA 1, 00beMe Kak BenuunHamu. [Ipumensars teopemy I[ludaropa, popmysst
wionaau, o0bemMa Ipy pelieHuy MHOTOIIArOBbIX 3a/1a4, B KOTOPBIX HE BCE JIaHHBIE MPE/ICTaBICHBI SIBHO, a TPEOYIOT BBIUMCIICHHH, onepupoBarh Oosee
ITUPOKUM KOJUYECTBOM (HOPMYJ JUTHHBI, IO, 00beMa, BBIUMCISATh XapaKTEPUCTUKH KOMOMHAIUN GUryp (OKpY>KHOCTEH W MHOTOYTOJIHLHUKOB)

BBIUUCIIATE PACCTOAHUA MCIKAY (I)I/Il“ypaMI/I, MNPUMCHATH TPUTOHOMETPUUCCKUC (I)OpMy.l'ILI JJIsI BBIYUCIICHUIN B 0oJlee CIIOXKHBIX clIydadax, IpoOBOAUTH
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BBIUUCIICHUS] HA OCHOBE PAaBHOBEIMKOCTH U PABHOCOCTABICHHOCTH; TPOBOJIUTH NMPOCTHIE BBIYMCICHHUS HA 00BEMHBIX Tenax; (opMyIHpOBaTh 3a7au HA
BBIUUCIICHUE JUIMH, IJIOMIAJeH 1 00bEMOB U pemaTth uX. B MoBceTHEBHON JKM3HU M MPH W3YYEHUH IPYTUX MPEIMETOB: MPOBOAUTH BBIYUCICHHUS Ha
MECTHOCTH; TPUMEHSTH (DOPMYJIBI PU BBIUMCICHUIX B CMEXKHBIX YU€OHBIX MPEeIMETaX, B OKPYKaIOIIEH 1€ CTBUTEIbHOCTH.

l'eomempuueckue nocmpoenus W300paxars reomeTpuyeckue QUIypbl MO TEKCTOBOMY M CHMBOJIBHOMY OIHMCAaHHIO; CBOOOIHO OINEPUPOBATH
YEpTEKHBIMU HMHCTPYMEHTaMH B HECJIOXHBIX CIIydasX, BBIIOJIHATh IOCTPOEHUS TPEYrOJbHUKOB, IPUMEHATH OTAEJIbHBIE METO/bl NOCTPOCHUM
IUPKYJIEM U JIMHEHKOW W MPOBOIUTH NMPOCTEHIINE HMCCIEJOBAHUS YHCIA PEIICHHH; M300pakaTh THIIOBBIE IUIOCKHE (HUTYpHl U OOBEMHBIE Tela C
IIOMOUIBI0 IPOCTENIINX KOMIIBIOTEPHBIX MHCTPYMEHTOB. B MOBCEAHEBHOMN >KM3HM U IPU U3YYEHUU APYTUX MPEAMETOB: BBIIOJHATH IPOCTEHILINE
MIOCTPOCHUS Ha MECTHOCTH, HEOOXO/IUMBIE B pEaJIbHOM JKU3HH; OIICHUBATh Pa3Mepbl peajbHbIX 00BEKTOB OKPYKAIOIIET0 MUPA.

IIpeobpazosanus OnepupoBaTh IMOHSATHEM [BIDKEHUS W TpPeoOpa3oBaHuUsl MOA0OMsS, BIAACTh NMPUEMAMH TMOCTPOEHUs (UTYp C HCIOIb30BaHHEM
JIBUKEHUM M mpeoOpa3oBaHUil 1MOA00Ms, NPUMEHSTh MOJYYEHHbIE 3HAHMSI U OMNBIT IIOCTPOEHUH B CMEXHBIX IMPEIMETaX U B PEalbHBIX CUTYALHIX
OKpY’KaIoIIero MHUpa; CTPOHUTH (PUTYpPY, MOAOOHYIO JaHHOW, MOJIH30BATHCS CBOWCTBAMH MOMOOWsS i 0OOCHOBAHMS CBOWMCTB (DUTYp; NMPUMEHSTH
CBOMCTBA JABMKEHHM Ui MPOBEIEHUS MPOCTEUITUX OOOCHOBaHMI CBOMCTB (uryp. B moBceqHEBHON KU3HU U MPU H3YUYEHUU JIPYTHX MPEIMETOB:
IIPUMEHSATH CBOICTBA ABWKEHUN U MPUMEHAThH OA00ME 111 HOCTPOSHUIN M BHIUMCIICHUI.

Bexmopwvl u xoopounamel na naockocmu OnepupoBaTh MOHITUSIMH BEKTOp, CYMMa, pPa3HOCTb BEKTOPOB, MPOW3BEIECHHE BEKTOpPA Ha YHUCIIO, YIoOj
MEX/y BEKTOpaMH, CKaJsipHOE MPOU3BEIACHHE BEKTOPOB, KOOPAMHATHI Ha IJIOCKOCTH, KOOPJAMHATHI BEKTOPA; BBIMOIHATH ACHCTBUS HaJ BEKTOpPAMH
(cnoxeHue, BBIUNTaHUE, YMHOKEHUE Ha YHCIIO0), BBIYUCIATH CKaJIIpPHOE IPOU3BEACHUE, ONPEeNATh B IPOCTEHIINX CIIydasX Yrojl MeKAy BEKTOpamH,
BBINOJIHATH Pa3I0kKEeHNUE BEKTOPa Ha COCTAaBIISIONINE, TPUMEHATh MOJYyYeHHbIE 3HAaHUS B (PU3UKE, MOJIb30BATHCS (POPMYIION BBIUUCIECHHS PAaCCTOSHUS
MEX/1y TOYKaMH IO W3BECTHBIM KOOpPJMHATaM, HCIOJIb30BAaTh ypaBHEHUS (QUIyp s pelIeHHs 3a]ad; NPUMEHSTbh BEKTOPbl MU KOOPAMHATHI IS
pellIeHns TeOMEeTPUYECKHX 3a/1ad Ha BBIYMCIIEHUE JUIMH, YIJIOB. B MOBCceHEBHOM KU3HU U NPU U3YUYEHHUH JPYTUX MPEAMETOB: HCIOJIb30BATH MOHATHS
BEKTOPOB U KOOPJAMHAT JUIsl PELICHUs 3a1a4 1o Gpu3MKe, reorpaguu U ApYyruM yuyeOHbIM IpeMeTaM.

Hcmopusa mamemamuky XapakTepu30BaTh BKJIAJ BHIIAIOMMXCA MAaTEMAaTHKOB B Pa3BUTHE MaTeMAaTHKH W MHBIX HaYYHBIX 00JIaCTel; MOHUMATh POJIb
MaTeMaTuku B pa3Butuu Poccun. Meroasl marematuku Vcnonb3ysi M3ydyeHHBIE METOJbI, IPOBOAUTH J0KA3aTEIbCTBO, BBHIMOIHATH OMPOBEPIKEHUE;

BI)I6I/IpaTI) HU3YUCHHBIC MCTOJBI U HUX KOM6I/IHaHI/II/I IJId pCHICHUSA MAaTEMAaTUYCCKHUX 3a/ad; HCIIOJIb30BaTb MATCMATHUYCCKUC 3HAHUA JIA OIIHMCAaHUA
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3aKOHOMEPHOCTEN B OKPYXKAIOLIEH NEHCTBUTEIIBHOCTU U MPOU3BEACHUAX UCKYCCTBA; IPUMEHSTH IIPOCTEUIIINE IPOTPAMMHBIE CPEACTBA U IJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU MAaTEMaTUYECKUX 3a/1a4.

Buinyckuux nonyuum 6o3modrcHocms Hayyumvcs 6 7-9 knaccax 1uisl yCHEIIHOTO MPOAOKEeHNs 00pa3oBaHus Ha YriyOJIeHHOM YPOBHE

Onemenmovl meopuu mHoxcecms u mamemamudeckou jaocuku CBOOOAHO ONEPUPOBATHO MOHATHSIMH: MHOXECTBO, XapaKTEPUCTUKU MHOXKECTBA,
3JIEMEHT MHOXKECTBA, IIyCTOE, KOHEUHOE M OECKOHEYHOE MHOXKECTBO, OJMHOKECTBO, MPUHAJIEKHOCTD, BKIIOYCHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI
3aJJaHie MHOXKECTBA; 3a/1aBaTh MHOXKECTBA Pa3HbIMU CIIOCOOAMH; MPOBEPSATH BHIIOIHEHUE XapaKTEPUCTHUECKOTO CBOMCTBA MHOXKECTBA; CBOOOIHO
OIEPUPOBATH MOHATHUIMU: BBICKa3bIBAHUE, HICTUHHOCTD U JIOKHOCTb BBICKA3bIBAHHUSI, CJIIOXKHBIE U IIPOCTHIC BBICKA3BIBAHUS, OTPULIAHUE BBICKA3bIBAHUN;
HUCTUHHOCTb U JIOXKHOCTH YTBEPXKICHHS M €r0 OTPHIIAHMS, ONEPAlliH HaJ BBHICKA3bIBAHUSIMH: W, WJIH, HE; YCIOBHbBIC BBHICKA3bIBAaHHs (MMILTHKAIINH);
CTPOUTH BBICKA3bIBAHUS C UCIIOJIL30BAHUEM 3aKOHOB areOphl BhICKa3bIBaHUI. B MOBceAHEBHOW JKM3HU U MPU U3YUYEHUU JIPYTHX MPEIMETOB: CTPOUTH
paccyXJIeHHs Ha OCHOBE MCIIOJIb30BAHMUS TPABUIT JIOTHKH; HCIIOIB30BaTh MHOYKECTBA, ONIEPALMU C MHOKECTBAMH, X TpadUuecKoe MpeaCTaBICHUE s
OIMCaHUs PEATIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEILICHUH 3a]a4 JPYTUX YUEOHBIX [IPEIMETOB.

Yucna CBOOOIHO ONEpUPOBATH MOHATUSIMH: HATYpPalbHOE YHUCIIO, MHOXKECTBO HATYpaJbHBIX YHCEN, IIeJI0€ YHCIIO, MHOXXECTBO LIETBbIX YHUCEIl,
OOBIKHOBEHHAs ApoOb, JecATUYHAas ApOOb, CMEIIAHHOE YHUCIIO, PALMOHAIBHOE YHMCIO, MHOXKECTBO PALMOHAIBHBIX YHCEJ, UPPALMOHAIBHOE YHCIIO,
KOpEHb CTENEHU N, JECHCTBUTEIIBHOE YHCIO, MHOXECTBO JEHCTBUTENIBHBIX YHCEJ, TI'E€OMETPUYECKAas HWHTEpPHpETAlUs HATYpPaJIbHBIX, LEJbIX,
palOHAIbHBIX, JEHCTBUTEIBHBIX UYWCEN; MOHUMATh M OOBSICHATH PA3HUIy MEXAY MO3UIHMOHHOW U HEMO3WLIMOHHOM CHCTEMaMH 3allUCH YHUCEIl;
NEPEeBOIUTh YHCIIA U3 OJHOMN CHCTEMBI 3aIUCH (CUCTEMbI CUUCIIEHH) B IPYTYIO; JOKa3bIBaTh M MCIIOIb30BaTh MPU3HAKHU JAEIMMOCTU Ha 2, 4, 8, 5, 3, 6,
9,10, 11 cymMbl ¥ IPOU3BEAEHUS YMCEIl NIPU BBINIOJHEHUH BBIYMCIECHUIN U PEILICHUU 3a/1a4; 3HATh ONPENEICHUE TIOHATHS, 3HaThb U YMETh JOKa3bIBAThH
CBOMCTBa (IIPU3HAKU, €CJIM OHHM €CTh) MOHSTHS, XapaKTepPHU30BaTh CBSI3U C APYTUMHU MOHSITHSIMHM, MPEACTABIAS OJIHO MOHATHE KaK YacTh LIEIOCTHOTO
KOMIUIEKCa, MCIOJb30BaTh IMOHATHE M €r0 CBOMCTBA IpPU IMPOBEACHUM PACCYXKACHHH, JT0KA3aTENbCTB, PEIICHWH 337a4. BBIIOIHATH OKPYIJICHUE
palMoOHANBHBIX U UPPALIMOHAIBHBIX YHCEIl C 3aJJaHHON TOYHOCTBIO; CPABHUBAThH JIEMCTBUTENIbHBIC YHCIIA pa3HBIMU CIIOCO0AMH; YIOPSI0UMBaTh YHCIA,
3alMCaHHble B BUJI€ OOBIKHOBEHHOW M JIECATHMYHOW JpoOu, 4MCia, 3alMCaHHble C MCIOJIb30BaHHUEM apH(PMETHUYECKOTO KBaJpaTHOTO KOPHS, KOPHEH
crenenn Oonbiie 2; HaxoauTh HOJl m HOK wumcen pasHbiMu criocobaMy M UCHOJB30BaTh WX MPH PELIEHUH 3a]a4; BBIMOJHATH BBIYHUCICHUS U
npeoOpa3oBaHus BBIPAKEHUH, COACPKAITUX JEHCTBUTEIbHBIEC YUCIa, B TOM YHCJIE€ KOPHU HATYpaJbHBIX CTETEeHEH. B MOBCeIHEBHON XU3HU U TIPH

HU3YUCHUU APYTUX NPECAMCTOB: BBIIIOJIHATH U OOBICHATH PE3YJIbTAThI CPABHCHHUA PE3YJILTATOB BBIYHCIICHUN IIpU PCIICHUU MPAKTUYCCKUX 3a/la4, B TOM
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quciae MpUOIMKEHHBIX BBIYMCICHUN, MCIONB3YsS pa3HbIE CIIOCOObI CPaBHEHHWH; 3alMChIBaTh, CPAaBHUBATh, OKPYIJIATh YMCIIOBBIC JAHHBIC pEabHBIX
BEJIMYMH C HCIIOJIb30BAaHHEM Pa3HBIX CHCTEM H3MEPEHHUsS; COCTaBJATh M OLEHHBATH PA3HBIMU CHOCOOAMH YHCIIOBBIC BBIPAXKECHUS NPH PELICHUU
IIPAKTUYECKUX 3a/1a4 U 337124 U3 JIPYTUX y4eOHbIX IPEIMETOB.

Toorcoecmsennvie npeobpazosanusi CBOOOJHO ONEPUPOBATH MOHATUSAMH CTENEHU C LEIbIM U JPOOHBIM IOKA3aTesIeM; BBIIOIHSITH J10Ka3aTEeIbCTBO
CBOWCTB CTETECHU C LEIBIMU U JPOOHBIMU MOKA3aTENSIMH; ONIEPUPOBATH MOHATHAMHU «OJHOWICH», «KMHOTOWICHY», «MHOTOWIEH C OAHON NEPEMEHHO I,
«MHOTOYJIEH C HECKOJIBbKUMHU NMEPEMEHHBIMIY, KO3()(DUIMEHTH MHOTOWICHA, «CTaHAAPTHAS 3aIMCh MHOTOWICHA), CTENIEHb OJHOUWIECHA 1 MHOTOUJICHA;
CBOOOJHO BIIQIETh MPHEMaMH MIPeoOpa30oBaHus LETBIX U JPOOHO-pAIMOHATILHBIX BBIPAKEHHI; BBIIOIHATH PAa3JI0KEHHE MHOTOWICHOB HA MHOXKUTEIN
pasHbBIMHU CIIOCOOAMHU, C UCIOJIb30BAHUEM KOMOMHALMI pa3IMyHbIX [IPUEMOB; UCIIOJIL30BaTh TeopeMy Buera u Teopemy, oOpatHyro Teopeme Buera,
JUI TIOMCKAa KOPHEH KBaJpaTHOro TpeXwieHa M Ui pelleHMs 3ahady, B TOM 4YHCIe 3aJad C HapaMeTpaMM Ha OCHOBE KBaJpaTHOIO TPEXUIEHa;
BBINIOJIHATh JI€JICHHE MHOIOWIEHAa Ha MHOTOWIEH C OCTaTKOM; JIOKa3blBaThb CBOMCTBA KBAJpPAaTHBIX KOPHEH M KOpPHEW CTENEHU N; BBINOIHSITH
npeoOpa3oBaHus BEIPAKEHUH, COIEpKAIINX KBAIPATHbIE KOPHU, KOPHU CTENIEHH N; CBOOOTHO OTIEPHPOBATH MOHATUSMH «TOXKIECTBOY, «TOXKIECTBO Ha
MHOECTBE», «TOXJECTBEHHOE MPEoO0pa30BaHME»; BBIOIHATH pa3IMuHble NPeoOpa3oBaHUS BBIPAKEHHH, colepkalmx MoAyiu. B moBcenHeBHOM
KM3HM U TPU U3YYEHUHU JAPYIHX MPEJAMETOB: BBINOIHATH MpeoOpa3oBaHUs U JCHCTBUS C OYKBEHHBIMU BBIPQKEHUSMH, YHUCIOBBIE KO3(DPHUIIMEHTHI
KOTOPBIX 3alMCaHbl B CTAHJAPTHOM BH/IE; BBIIIOJIHATH IPE0Opa30BaHUs pallMOHANIbHBIX BBIPAKEHUHN IIPU PEIIEHUH 3a]a4 JPYTuX Y4eOHBIX IPEIMETOB;
BBITIOJHATH MPOBEPKY MPABA0N01001s PU3MUECKUX U XUMUYECKHX (POPMYJI HA OCHOBE CPAaBHEHUS Pa3MEPHOCTEN U BaJICHTHOCTEH.

Ypaenenua u nepasencrsa CBOOOAHO ONEpUPOBaTh MOHATHAMM: ypaBHEHHE, HEPABEHCTBO, PABHOCWIbHBIE YPAaBHEHUS U HEPaBEHCTBA, ypaBHEHUE,
SBJISIIOIIEECS] CIEICTBUEM JPYroro YpaBHEHUs, YpaBHEHHs, PaBHOCWIIbHBIE Ha MHOXKECTBE, PaBHOCHUJIbHBIE MPeoOpa3oBaHUs YpaBHEHHI; pelath
pa3Hble BUIbl YpaBHEHHIl M HEpPaBEHCTB W MX CHUCTEM, B TOM YHCJIE€ HEKOTOpble ypaBHeHHMs 3 u 4 cremeHeil, ApoOHO-palMOHANbHBIE U
UppalMOHaNIbHBIE; 3HATh TeopeMy Buera /Ui ypaBHEHUH CTENEHM BbIIIE BTOPOW; MOHMMATh CMBICI TEOPEM O PAaBHOCWIIBHBIX M HEPABHOCHIIBHBIX
peoOpa3oBaHUAX YPaBHEHHH U yMETh MX JOKa3bIBaTh; BIaJI€Th Pa3HBIMU METOJAAMHU PELICHUs YPaBHEHHI, HEPAaBEHCTB U UX CUCTEM, yMETh BBIOUPATh
METOJ pelIeHUs] 1 0OOCHOBBIBATh CBOM BHIOOP; MCHOJIB30BATH METOJ MHTEPBAIOB JJISl PELICHUs HEPABEHCTB, B TOM YHCIE JAPOOHOPALMOHATIBHBIX H
BKJIIOUYAIONUMX B ce0s HUppalMoHajbHble BBIPAKEHUS;, pellaTh aireOpanyeckue YypaBHEHUSI M HEPAaBEHCTBA M HX CHCTEMBI C IapaMeTpaMu
anredpandyeckuM M TpapuyecKUM METOAaMHM; BIAJIETh Pa3HbIMU METOJIaMHU JOKa3aTelIbCTBA HEPABEHCTB; pellaTh YpPaBHEHHUS B LENbIX YHUCIAX;

H306paH(aTB MHOXKCECTBa Ha INUIOCKOCTH, 3a1aBACMbIC YPABHCHUSAMU, HCPABCHCTBAMHU U HUX CHUCTCMAMU. B moBcenHeBHOM XM3HU U Ipu HU3YUCHUHN
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APYTrUX MPEIMETOB: COCTABIATh U PEUIaTh ypaBHEHMs, HEPABEHCTBA, UX CHUCTEMbI NMPHU PEIICHUH 3aJad APYrHuX y4eOHBIX MPEIMETOB; BBINOJHATH
OLIEHKY IPaBJOINON00Us pe3yabTaToOB, MOJYyYaeMbIX MPH PEIICHUH PA3IHMYHBIX YpaBHEHMI, HEPABEHCTB M MX CHUCTEM IpPU PEIICHUH 33qad IPYTHX
yueOHBIX IIPEIMETOB; COCTABIATh U pPellaTh YpaBHEHUs M HEPABEHCTBA C IMapaMeTpaMu IIPU PEeILeHUH 3a/1a4 IPYTuX Y4eOHbIX PEIMETOB; COCTABIATh
YPaBHEHHE, HEPAaBEHCTBO WM HX CHCTEMY, ONMCHIBAIOUIME PEAJIBbHYI0 CUTYallUI0 WM INPUKIAJHYK 3ajady, WHTEPIPETUPOBATH IOJyYEHHBIE
pe3yibTaThl.

@ynxyuu CBOOOIHO ONEPHPOBATH MOHATHIMH: 3aBUCUMOCTh, (DYHKIIMOHAJIbHAS 3aBUCHMOCTb, 3aBUCHMasi M HE3aBUCHMas MepeMeHHbIe, (pyHKIMs,
CrocoO0BI 3a1aHusl GYHKIMHU, apIYMEHT U 3HaYeHHEe (PYHKIMH, 00JacTh ONPEAEICHUs U MHOKECTBO 3HaYCHUS (DYHKIMH, HYTU QYHKIIUU, TPOMEKY TKU
3HAaKOIIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, HauOoJblllee M HaUMEHbIEE 3HAUYEHUS, YeTHOCTh/HEUETHOCTh (DYHKIMM, NEPUOJUYHOCTb (DYHKIUH,
rpaduKk (QyHKIUM, BEpPTHUKAIbHAS, TOPU30HTAIbHAS, HAKJIOHHAS aCUMITOTHI; IpadUK 3aBUCUMOCTHU, HE SBIIOIIENHCS (QyHKIMEH, CTpOuTh rpaduKu
GyHKIMA: JTUHEHHOH, KBaJpaTHYHOW, IPOOHO-TMHEHHOHW, CTENEHHOM IpH pPa3HBIX 3HAYEHUSIX II0Ka3aTess CTeNeHH, yX [ ; HCHoJbh30BaTh
npeobpazoBanus rpaduka Gyukuuu [ [y X [J wis noctpoenus rpadukoB Gpyukiwmii [ [y afkx b c [0 [J [J ; aHanu3upoBarh CBOHCTBA (QYHKIHIA 1
BUJ rpaduka B 3aBUCHMOCTH OT I[apaMeTpoOB; CBOOOJHO ONEpUPOBATh MOHATHSMHU: IOCIEI0BATEIbHOCTb, OTPaHUYEHHAs IOCJEI0BATEIbHOCTbD,
MOHOTOHHO BoO3pacTaromas (yObIBaromas) MOCJI€A0BaTeIbHOCTh, MpeieN IMOCIeI0BaTeIbHOCTH, apu(MeTHUecKasi MpOrpeccHs, reoMeTpruyeckKas
MIPOTPECCHS, XapaKTEPUCTHUECKOE CBOMCTBO apu(PMETHIECKON (T€OMETPHUECKOM) MPOTPECCUH; HCIIOIb30BATh METOJ] MATEMATUUECKON MHIYKITUU IS
BbIBOJIa (HOpMYI, JI0OKa3aTeIbCTBAa PABEHCTB W HEPABEHCTB, PEUICHHWS 3ajad Ha JEeJIMMOCTb; HCCIIEOBaTh IOCIEI0BAaTEIbHOCTH, 3a/laHHbIE
PEKYPPEHTHO; pelaTh KOMOMHUPOBAHHbIE 33/1a4M HA apu(METHUYECKYI0 U T€OMETPHUECKYIO0 MPOrpeccHy. B moBceHEBHOM KU3HU U NPU U3YyYCHUU
APYTrUX NPEIMETOB: KOHCTPYHPOBAaTh M HCCIEAOBaTh (DYHKIMM, COOTBETCTBYIOLIME pEaJIbHBIM IpoLEeccaM M SBICHHUSIM, WHTEPIPETUPOBATH
MOJIyYEHHBIE PE3YJIbTaThl B COOTBETCTBUHM CO CIEHU(UKON HCCIENYyEeMOro Ipolecca WM SBJIEHUS; UCIOJIb30BaTh I'padMKHU 3aBUCUMOCTEH s
HCCIIEIOBaHMs PEaIbHbIX IPOLECCOB U SIBICHUN; KOHCTPYHPOBATh M MCCIENOBAaTh (YHKIMHM MPHU PEIIEHUH 3a/1ad IPYrHMX Y4eOHBbIX HpPEeIMETOB,
MHTEPIPETHPOBATH MOJTYUECHHBIE PE3YIbTAaThl B COOTBETCTBUH CO CIIEIU(PHUKON ydeOHOTO peaMeTa.

Cmamucmuxa u meopus eeposmuocmeti CBOOOJHO ONEPUPOBATH MOHATUSMHU: CTOJIOUATBIE M KPYTOBBIE JAMArpaMMbl, TaOMUIBl TaHHBIX, CpEIHEE
apudmernyeckoe, MearaHa, HauboJIbIlIee U HAaMMEHbIIIEee 3HAUeHUs BBIOOPKH, pa3Max BBIOOPKH, JUCIEPCUS U CTaHAAPTHOE OTKIOHEHHE, CilydaiiHas
M3MEHYUBOCTb; BBIOMpaTh HauOosiee YIOOHBIM crocod mMpeacTaBieHUs MHQOpMAalMM, aJeKBaTHBIM €€ CBONCTBAM M LENSIM aHaliu3a; BBIYUCIATH

YHUCJIOBBIC XapaKTCPUCTUKHU BBI60pKI/I; CB060,Z[HO OIICpHUPOBATH NOHATUAMMU: (I)aKTOpI/IaJ'I qucia, NCpeCTaHOBKH, COUCTAHHUA U pa3MCIICHUS, TPCYT'OJIbHHUK
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[Tackains; cBOOOJHO ONEpUPOBATH MOHATUSAMH: CIyY4alHBIA OMNBIT, CIy4alHBIA BBIOOP, HCIBITAHUE, DJIEMEHTAPHOE CIIydailHOe cOoObITHE (MCXOMH),
KJIACCUYECKOE OMpEJIEICHUEe BEPOSATHOCTH CIYyYalHOTO COOBITHA, ONEpalUd HAJ CIy4alHBIMHU COOBITHUSIMH, OCHOBHBIE KOMOWHATOpHBIE (POPMYIIBI;
CBOOOJHO ONEPUPOBATH MOHATHSMMU: CIIy4alHBIN OIBIT, CIy4alHbIM BBIOOp, HCIIBITAHUE, FIEMEHTApHOE ClydaiiHOe cOObITHE (MCXOJ), KIaCCHYEeCKOoe
OIIpeJIeJIEHUE BEPOSITHOCTU CIIy4alHOIO COOBITHS, ONEpaluy HaJ CIydyallHbIMU COOBITHSIMM, OCHOBHbIE KOMOMHATOPHbBIE (POPMYIIbI; 3HATh PUMEPHI
CIly4ailHBIX BEJIMYWH, U BBIUYUCIATh UX CTATUCTHYECKUE XapaKTEPUCTUKH; MCIIOJIb30BaTh (POPMYIIbI KOMOMHATOPUKU TPU PEHICHUH KOMOMHATOPHBIX
3aja4; pemaTh 3aJauyd Ha BBIYMCICHUE BEPOSTHOCTH B TOM YHCIIE C MCIOJIb30BaHHUEM (opMysl. B MOBCETHEBHON >KM3HU M MPU U3YUYEHUH APYTHX
MPEIMETOB: MPEACTABIATh MHPOPMALMIO O pEaJbHBIX IMPOLECCax U SBICHHUAX CHOCOOOM, aJeKBAaTHBIM €€ CBOWCTBAM W LEJNHU MCCIEIOBAHUS;
aHAJIM3UPOBaTh M CPaBHHUBATh CTATHUCTUYECKHUE XAPAKTEPUCTUKHM BBIOOPOK, MOJYYEHHBIX B IpOLECCE pEIleHHs MNPUKIATHON 3amauu, U3ydeHUs
peabHOro SIBJICHUS, PELICHUs 3a7ayd U3 APYruX Y4eOHBIX IMPEIMETOB; OLEHMBATH BEPOSITHOCTh PEAIbHBIX COOBITUH M SBJICHUN B pasiIMYHbIX
CUTYaLUsX.

Texcmosvie 3a0ayu Pemarbh NpoCTble W CIOXKHBIE 3a7aud, a TaKXKEe 3a/add MOBBIIIEHHONW TPYAHOCTU U BBIACNIATH MX MATEMAaTUYECKYH0 OCHOBY;
pacrno3HaBaTh pa3HbIE BUABI U THUIIBI 3a[a4; MCIIOJIB30BAaTh pPa3HbIE KPAaTKHE 3allMCH KaK MOJEIM TEKCTOB CJIOXHBIX 3ajad W 3aad IOBBIIIEHHOU
CJIO’KHOCTH JIJIs1 IIOCTPOEHUS TIOMCKOBOM CXEMBI M peIlleHHs 3a/1a4, BBIOMPaTh ONTUMAIIBHYIO U1 paccMaTpuUBaeMoil B 3a/1aue CUTyalluu MOJIeNb TEKCTa
3aJla4uM; pa3audaTh MOJIENb TEKCTa U MOJIENb pPEIIeHUs 33aJaul, KOHCTPYHPOBaTh K OJHOW MOJENH pPEIICHUs CIOXKHBIX 337a4 pa3Hble MOJENIU TEKCTa
3aJlauM; 3HaTh U MPUMEHATH TPHU CHOoco0a MOMCKa pelieHus 3aaad (0T TpeOOBaHUS K YCIIOBUIO M OT YCJIOBUS K TpeOOBaHMIO, KOMOMHUPOBAHHBIN);
MO/JICJINPOBATh PACCYKICHUS MPH MOUCKE PEIIEHHs 3a/1a4 ¢ TOMOIIBIO I'pad-CXEMbI; BBIJIENIATh ATAIbl PEIICHHs 3a/1a4l U COJIepKaHUe KaX0r0o ITara;
yMEeTh BBIOMpaTh ONTUMAJIBHBIM METOJA pELIeHMs 3aJadyd U OCO3HaBaTh BHIOOp METOJ]la, pacCMaTpUBATh Pa3IMUYHblEe METOIbl, HaXOAUTh pPa3HbIE
pelleHns 3aJadd, €cilyd BO3MOKHO; aHAJIM3UPOBATh 3aTPYAHEHUS NpPHU PELIEHUHU 3a/ay; BBIIOJHATH pPa3IMyHble MpeoOpa3oBaHUs TNPEASIOKEHHOM
3aJlauM, KOHCTPYUPOBATh HOBBIE 3a/1a4l U3 JaHHOW, B TOM 4YKCJe 00paTHbIe; HHTEPIPETUPOBATh BHIYUCINUTENbHBIE PE3YIbTATH B 3a[a4e, UCCIE0BATh
MOJTyYeHHOE pellIeHHe 3a/1a4l; U3MEHATh YCIIOBHE 3a/1a4 (KOJIMYECTBEHHBIE HITM KaUeCTBEHHbIE JAHHBIE), UCCIIEI0BATh H3MEHEHHOE IPeo0pa3oBaHHOE;
aHAJM3UPOBATh BCEBO3MOKHBIE CUTYAIlMM B3aMMHOT'O PACIOJIO0KEHHUsS JBYX OOBEKTOB U M3MEHEHHE UX XapaKTEPUCTHUK MPH COBMECTHOM JIBUKEHUU
(ckopocTh, BpeMsl, paccTOSIHUE) IMPH pEIIeHHWH 3ajady Ha JBWKEHHE IBYX OOBEKTOB KaK B OJHOM, TaK U B IMPOTHUBOIOJOKHBIX HaNpaBlIECHUSX,
KOHCTPYHpPOBaTh HOBBIE CUTYyallMd HAa OCHOBE M3MEHEHHUs YCIOBUHM 3aJaud MpHU JABMKEHUU IO pPEKe; HUCCIeN0BaTh BCEBO3MOXKHBIE CUTYallUH TIPH

pelicHUN 3aJ1a4 Ha JABUKCHHC I10 PCKE, paCCMATPUBATHL PA3HBIC CUCTEMbI OTCYUCTA, PCIIATh paSHOO6p8.3HBIC 3ala4yi «Ha 4YacCTu», pCulaTb H
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00OCHOBBIBAaTh CBOE€ peIlIeHHE 33434 (BBLACTATH MATEMaTHUYECKYI0O OCHOBY) Ha HAXOXJIEHHE YaCcTH YMCIa M YHUCIAa [0 €ro 4acTH Ha OCHOBE
KOHKPETHOTO CMBICTA IpOOH; OOBACHATh UACHTHYHOCTh 337]a4 PAa3HBIX TUIIOB, CBA3BIBAIOIINX TPU BEIWYHHBI (Ha paboTy, HA MOKYIIKH, HA ABIKECHHUE),
BBIJICJIATh 3T BEJIWYMHBI U OTHOLICHUS MEXJY HUMM, IPUMEHSITh UX IPU PELICHUH 3a/1a4, KOHCTPYUPOBaTh COOCTBEHHbIE 33/1a4 yKa3aHHBIX THUIIOB;
BJIaJICTh OCHOBHBIMH METOJAMM PEIICHHs 3alad Ha CMECH, CIUIABbl, KOHLEHTPALWH, MCIOJIb30BaTh MX B HOBBIX CHUTyalUSAX IO OTHOLIEHHUIO K
M3YyYEHHBIM B IIpoliecce 0O0ydeHus; pelaTh 3a/1a4i Ha MPOLEHTHI, B TOM YHCIIE, CJIOXKHBIE MPOIEHTHI ¢ 000CHOBAaHUEM, HCIIONIb3YS pa3Hble CIOCOOBI,
peaTh JOTUYECKHEe 33/1a4l Pa3HBIMH CIIOCO0aMHM, B TOM YHUCIIE, C IBYMs OJOKaMHU M C TpeMs OJIOKaMH JaHHBIX C MOMOIMIBIO TaOJHII; penaTh 3a1auu
110 KOMOMHATOPUKE U TEOPUH BEPOSTHOCTEH Ha OCHOBE HMCIOJIb30BAHUS M3YYEHHBIX METOAOB U OOOCHOBHIBATh PEIICHUE; PEIIaTh HECIOKHBIC 3a/1a4H
[0 MaTeMaTHYECKOW CTAaTUCTHUKE;, OBJIQJETh OCHOBHBIMHM METOJAMH pPELICHMs CIOKETHBIX 3ajad: apupMeTHyYecKHuil, anreOpandeckuid, mnepeGop
BapUaHTOB, IT'€OMETPUUECKU, rpaduuecKuii, MPUMEHATh UX B HOBBIX IO CPAaBHEHHMIO C M3YYEHHBIMU CUTyalUsX. B MOBCeTHEBHOHM >KHU3HU U MPH
M3y4YEHUU JIPYrUX IPEIMETOB: KOHCTPYUPOBATh HOBBIE Ul JTaHHOM 3a/a4d 3aJaYHbIE CUTYAllMU C YYETOM pEalbHBIX XapaKTEPUCTHK, B YACTHOCTH,
IIPY PEUICHUH 33]a4 Ha KOHILIEHTPALMY, YYUTHIBATh IUIOTHOCTH BEILECTBA; PEIIaTh U KOHCTPYMPOBATH 33/1a4d HA OCHOBE PACCMOTPEHHs PEAIbHBIX
CUTyallUid, B KOTOPBIX HE TpeOyeTcs TOUHBIA BBIUMCIUTENBHBIA pe3y/bTaT; pelaTh 3a/laud Ha JABM)KEHHE 110 PeKe, paccMaTpHBasl pa3Hble CHUCTEMBI
OTCYeTa; KOHCTPYMPOBATH 3aJ[auHble CUTYalluH, IPUOIMKEHHbIE K peabHON 1eHCTBUTEIbHOCTH.

l'eomempuueckue ¢ueypor CBOOOJHO ONEPUPOBATH TEOMETPUYECKMMHU MOHATUSAMU IIPU pPEIIeHWH 3a7ad W TPOBEACHUM MaTEeMaTHUYECKHUX
paccyX/eHU; caMOCTOSITEIbHO (OPMYJIMPOBATH OINpPEAETICHUS] F€OMETPUUECKUX (DUTyp, BBIIBUraTh TMIOTE3bl O HOBBIX CBOMCTBaX M IpHU3HAKaX
reoMeTpruecKuXx (puryp u 000CHOBBIBATH MJIM ONPOBEPraTh MX, 0000IATh I KOHKPETU3UPOBATh PE3YNIbTaThl HA HOBBIE KJIacChl (PUTyp, TPOBOAUTH B
HECJIOKHBIX Cllydasix KiacCHpUKauio (Uryp mo pa3iuyHbIM OCHOBaHMSM; MCCIEI0BAaTh YEPTEXH, BKIIOYash KOMOWHAIMU (QUTyp, H3BJIEKaTh,
MHTEPIPETUPOBATH U MpeoOpa30oBeIBaTh UHPOPMAIIHIO, IPEACTABICHHYIO Ha YePTeKax; pelaTh 3aaud FeOMEeTPUYECKOT0 COJIepKaHusl, B TOM UUCIIE B
CUTYalUsiX, KOT/la aJlTOPUTM PELICHUS HE CIeAYET SIBHO M3 YCIOBHUS, BBIOJHATh HEOOXOIUMBIE JIIsl PeIICHUs 3a7a4u JTOTIOJHUTENbHbBIE TOCTPOSHHUS,
HCCIIeI0BaTh BO3MOXKHOCTb MPUMEHEHHsI TeopeM M (OpMyIl JUIsd pelieHus 3aaa4; GopMyIUpOBaTh U JOKA3bIBaTh FeOMETPUYECKUE yTBEpKAeHUs. B
MOBCEIHEBHOM JKMU3HU U MTPH U3YYEHUH JIPYTUX MPEIMETOB: COCTABIATH C HCIIOJIb30BAaHUEM CBOWCTB T€OMETPUUYECKUX (PUTYp MaTeMaTHUECKUE MOJIEIH
JUISL pEeIIEHUs 3a/1a4 IPAKTUYECKOI0 XapakTepa U 3a7a4 U3 CMEXHBIX JUCIUIUIMH, HCCIEA0BATh NOJIYYEHHbIE MOJEIIM U HHTEPIPETUPOBATh PE3YIIbTAT.
Ommuowenus BrnaneTb NMOHSATHEM OTHOIIEHHUS KaK METalpeAMETHBIM; CBOOOJHO OMNEpHUPOBATh IMOHSATHSAMHU: PABEHCTBO (UTYp, paBHblE (GUTYDHI,

PaBCHCTBO TPCYIrOJIbHUKOB, MAPAJUICIIBHOCTL IMPAMBIX, HNCPICHAUKYIAPHOCTL IIPAMBIX, YIUIBI MCXKAY IMPAMBIMU, MNICPIICHAUKYJISAP, HAKJIOHHAA,
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MPOEKIHs, moodue Guryp, mogo0HsIe GUTYPHI, T0I00HBIE TPEYTOJIbHUKH; UCIIOIB30BaTh CBOMCTBA MOAOOMS U PAaBEHCTBA (PUTyp MPH PEIICHUH 3ajad.
B noBceHeBHOI KU3HU U TP U3YYEHHUH JPYTUX MPEIMETOB: HCIIOJIB30BaTh OTHOIICHUS JUIsl IOCTPOSHHS U UCCIICIOBAaHUS MAaTEMAaTHUYECKUX MOJIEIeH
00BEKTOB PeAIbHON JKU3HH.

Usmepenusi u eviuucnenuss CBOOOJHO ONEpUPOBATH MOHATHAMHU JJIMHA, IUIONIAJb, OOBEM, BEJMYMHA YIJa KakK BEJIMYMHAMH, HCIIOJIb30BAThH
PaBHOBEJIMKOCTh M PABHOCOCTABIEHHOCTh NPU PELICHWW 337ad Ha BBIYMCICHUE, CAMOCTOATENBHO IOIy4aTh M HCIOIB30BaTh (HOPMYIBI IS
BBIYHCIICHHUH IUIOMAAeH 1 00beMOB GUTYp, CBOOOIHO OMIEPUPOBATH MIMPOKUM HAOOpPOM (OpMYIT HA BBEIUMCIICHHUE TP PEIICHUH CIOXKHBIX 3a7a4, B TOM
quciae M 33aJad Ha BBIYHMCICHHE B KOMOMHAIMSIX OKPYKHOCTH M TPEYTOJIbHUKA, OKPYXHOCTH M YETHIPEXYroJbHUKA, a TaKXKe C MPUMEHCHHEM
TPUTOHOMETPHHU; CaMOCTOSITEIbHO (HOPMYIMPOBATH TUIOTE3Bl U MPOBEPATh UX JIOCTOBEPHOCTH. B MOBCEIHEBHOH XHM3HM M NPU M3YYCHHHU JIPYTUX
IPEMETOB: CBOOOIHO ONEPUPOBATH POPMYIIAMH NIPH PELICHUH 33a]a4 B JPYIHX YUIE€OHBIX MMPeMeTax U IPU MPOBEACHNH HEOOXOAUMBIX BBIYHCIICHUI B
peanbHOM KU3HU.

T'eomempuueckue nocmpoenus OnepupoBaTh MOHATHEM HA0Opa JIEMEHTOB, OMPECIIMIONINX TeOMETPUUYECKYI0 (GUTYpPY, BIaIeTh HAOOPOM METOJIOB
MOCTPOCHUH LUPKYJIEM M JIMHEHKO; MPOBOIUTH aHAU3 W PEANN30BBIBATh JTAllbl PEIICHUS 33a7ad Ha MOCTPOCHUE. B MOBCETHEBHOM KU3HHM M MPU
M3YYEHHUH JPYTUX MPEIMETOB: BBIIOIHATH TOCTPOSHHSI HA MECTHOCTH; OLIEHUBATh pa3Mephl peallbHbIX 00bEKTOB OKPY>KAIOIIEr0 MUPA.
IIpeobpaszosanua OnepupoBaTh ABIKEHMSIMH W TMPEOOPA30BAHUSAMHU KaK METAIpEJIMETHBIMU TOHSATHIMH, ONEPUPOBATH IOHITHEM ABIKCHHS H
peoOpa3oBaHus MoA00Us Isl 000CHOBaHM, CBOOOHO BIaAE€Th IPHUEMAMHU ITOCTPOSHUSI (PUTYp C OMOILBIO IBUKEHUH U TpeoOpa3oBaHus 1oA00H s, a
Takke KOMOMHAIMAMHU JBM)KEHUH, NIBHXEHUH U IpeoOpa3oBaHM; MCHOIb30BaTh CBOMCTBA JIBUKEHHH W IMpeoOpa3oBaHUM Ui TMPOBEICHHUS
00OCHOBAHUS U J0KA3aTEJIbCTBA YTBEPHKAECHUI B TEOMETPUHN U APYIHX Y4EOHBIX MpeaMeTax; MMoJb30BaThCs CBOMCTBAMU JBMXKEHHUN U IpeoOpa30BaHUH
NpU pelIeHuN 3a7ad. B moBcenmHEBHON JKU3HU W MPH M3YYCHHUU JAPYTHX MPEIMETOB: IPUMEHSTH CBOMCTBA IBMKCHHWW W NMPUMEHATH MOJ00ME IS
MOCTPOSHWI M BBIYMCIECHUH. BekTopel M KoopamHaThl Ha TUIOCKOCTH CBOOOJHO OMEPUPOBATH MOHATHUSMH BEKTOpP, CYMMa, Pa3HOCTh BEKTOPOB,
MIPOU3BEJCHNE BEKTOpA HA YUCIIO, CKAISIPHOE MPOU3BEICHHE BEKTOPOB, KOOPJIMHATHI HAa IJIOCKOCTH, KOOPAMHATHI BEKTOPA; BIAJETh BEKTOPHBIM U
KOOP/JAMHATHBIM METOJIOM Ha IUIOCKOCTH JUIS PELICHHUs 33734 Ha BBIYMCICHHWE M JO0Ka3aTeNbCTBA; BBHIIOIHATH C MOMOIIBIO BEKTOPOB U KOOPIMHAT
JI0Ka3aTebCTBO M3BECTHBIX €My T'€OMETPHYECKUX (aKTOB (CBOHWCTBA CPEAHMX JIMHHUM, TEOPEM O 3aMeYaTeNIbHBIX TOYKAaX W T.II.) M MOJIy4aTh HOBBIC

CBOICTBA M3BECTHBIX (bI/Il"yp, HCIIOJIB30BAaTh YpPaBHCHUSA (bl/Il"yp I pCIICHUA 3a1a4 U CaMOCTOATCIIBHO COCTABJIATH YPAaBHCHHA OTACIBHBIX IJIOCKHX
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¢uryp. B noBceAHEBHOM KU3HU M IPH U3YUEHUH JAPYTHX MPEIMETOB: HCIOJIb30BaTh MOHATHS BEKTOPOB M KOOPAMHAT ISl PELICHHUs 3aa4 1o (usuke,
reorpadguu U APYruM y4yeOHBIM MpEeIMETaM.

Hcmopusa mamemamuxu IToHnMaTh MaTeMaTUKy Kak CTPOro OPraHU30BaHHYIO CUCTEMY Hay4YHbIX 3HAHUH, B YaCTHOCTH BJIAZIETh MPEJCTABICHUSIMU 00
AKCMOMAaTU4YECKOM IIOCTPOCHUU TIE€OMETPUM U IIEPBUYHBIMU IPEACTABICHUSAMHU O HEEBKIMIOBBIX I'€OMETPHUAX; pPacCMaTpuBaTb MAaTEMaTUKY B
KOHTEKCTE MCTOPUM Pa3BUTHUSA LIMBUIM3ALMA U MUCTOPUU Pa3BUTUS HAyKH, IOHMMAThb POJb MAaTEeMaTUKU B pasBUTUH Poccuu. Meronsl MaTeMaTUKHU
BrnaneTts 3HaHUAMU O PA3IMYHBIX METOAAX OOOCHOBAHUS M ONPOBEPKEHUSI MATEMAaTHUECKUX YTBEP)KICHHUI U CAMOCTOSITEIILHO IPUMEHSTH UX; BIIAIETh
HaBBIKAMHU aHAJIHM3a YCIOBHS 33J]aud M ONPENEICHUs MOAXOIAIINX Ul PELICHUs 33124 N3YYEHHBIX METOJ0B WJIM MX KOMOMHAIMN; XapaKTepH30BaTh

MMPOU3BCACHUA HCKYCCTBA C YUYCTOM MATCMATUUYCCKHUX SaKOHOMepHOCTeﬁ B IIpUPOAC, HUCIIOIb30BATb MATCMATHYCCKHC 3aKOHOMCPHOCTH B

CaMOCTOATCIIBHOM TBOPUYCCTBC.

Conep:xkanue yueoHoro npeamera «I'eomerpus»
Harnsinnasi reomerpust

@urypsl B okpy:xaromeM Mupe. Harnsinple npeacraBieHus o purypax Ha IIIOCKOCTH: MpsiMasi, OTPE30K, JIyd, yroJl, JOMaHasi, MHOTOYTOJIbHUK,
OKPY>KHOCTb, KpYT. TpeyroibHUK, 6udbl mpey2onvuuxos. Ilpasunvhvie mHo2oyeonvHuxu. V1300pakeHue OCHOBHBIX F€OMETpHUECKUX QUryp. Bzaummnoe
pacnonodcenue 08yx npambslx, JlinHa oTpe3ka, JomaHoW. Enumuunel usmepenus JuinHbl. IlocTpoeHue oTpeska 3agaHHON AnuHBL. Bunel yrinos.
I'pagycHas mepa yria. U3mepenue v mocTpoeHHe yrioB ¢ MOMOUIbIO TPAHCIIOPTHUPA.

Pemenne npaktuyeckux 3ajad ¢ IpUMEHEHUEM IPOCTEHIINX CBOUCTB (UTYD.

I'eomerpus

I'eomerpuyeckune purypsl

Durypsl B reoMeTpHU H B OKPYKaloLeM Mupe

['eomerpuueckas purypa. @opMupoBaHUE NMPEICTABICHUI 0 METaPEAMETHOM OHATHH «pUTypay.

Touka, TUHUSA, OTPE3OK, MpsiMasi, JTy4, JIOMaHasi, INIOCKOCTh, yroji, OuccekTpuca yria u e€ CBOICTBa, BUIBI YIJIOB, Kpyr. I'eomerpuyeckue
¢urypsl u tena. PaBenctso B reomerpun.llpsmeie u yrisl. Touka, npsimasi, miaockocTb. OTpe3ok, jyd. Yrou. Buzast yrinos. Ipsmoit yrona. OcTpele u
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TyIbIE YIJIBl. BepTUKaIbHBIE U CMEXKHBIE YIiIbl. buccekTpuca yria.

[lapannensHble U nepecekaroluecs npsmolie. [leprnenauKynspHbie npsMble. Y TBEPXKIECHUE O CBOWCTBE JBYX MPSIMbBIX, NEPHEHAUKYIIPHBIX K
TpeTbeil. Teopema o neprneHauKysipe K npsamoit. [Ipu3Haku napanienbHbIX MPSMBIX.

MHOroyroJbHUKN

Tpeyronsauku. BeicoTa, Meanana, GucceKkTpuca, CpeAHssl JUHUSA TPpeyrojbHUKa. PaBHOOEIPEHHBIN TPEYrOIbHUK, €r0 CBOMCTBA M NMPHU3HAKHU.
PaBHOCTOpOHHMI TpeyronbHUK. IIpsAMOYrosbHBIA, OCTPOYTOJIBHBIM, TYIOYTIOJBHBIM TPEyroJIbHUKHM. BHemHue yribl TpeyrojgbHHKa. HepaBeHCTBO
TpeyrojabHuKa. COOTHOIIEHUS MEXy CTOPOHAMH U YIJIaMHU TPEYroJIbHUKA.

CyMMa yriioB TpeyrojibHUKa. BHEITHKE yTIIbl TPEYTrOJIbHUKA.

OxpyxHocTb u kpyr. LlenTp, paanyc, nuamerp, Xxopza.

OxkpyKHOCTB, KpYI': VX 3JIEMEHTHI U CBOMCTBA;

OTHOIEHHUA

PaBencrBo ¢puryp

[TonsiTre o paBeHncTBe Guryp. CBoiicTBa paBHBIX TPEYrodbHUKOB. [Ipr3HaKu paBeHCTBA TPEYTOIHHUKOB.

IMapanaeabHocTs NpsMbIX: [Ipr3HaKy ¥ CBOMCTBA MapalIeIbHBIX MPSIMBIX. AKcuoma napaniearvbHocmu Eexnuoa.
Ilepnenauxkyasipubie npsimble: 1Ipsmoit yroa. Ilepnenaukyisp K npsMon.

N3mepeHus 1 BHIYUCJICHUSA

Beanunnsl. [lonsatue Bennuunel. [iinna. M3mepenue qmunel. Ennaunel uamepenus JuuHbl. BennunHa yrina. ['pagycHas mepa yria.

HN3mepenus u BbIYucaeHUus. IHCTpyMEHTHI /U1 U3MEPEHUI U MOCTPOSHUI; H3MepEeHUe U BBIYUCIIEHUE YIJIOB, JUIMH (paccTossHui). Pemienune
3aJla4 Ha BBIUMCJIEHHUE U JOKa3aTeIbCTBO C UCIIOJIb30BAHUE N3YUYEHHBIX (DOPMYIL.

Paccrosinusi. Paccrosinue mexay Toukamu. PaccTossHuE OT TOUKHU O MPSIMOIA.
I'eomeTpuyeckue nocrpoeHus. ['eoMmeTpudecKkue MOCTPOSHUS ISl WILTIOCTPAIIMKA CBOMCTB Fr€OMETPUYECKHUX (QUTYD.

WHCTpyMEHTBI JUIsl TOCTPOCHUMN: LIUPKYIb, JINHEHKA, YTOJIbHUK. [Ipocmetiuiue nocmpoenus yupkyiem u JUHEUKou: nocmpoenue OUcceKmpucsl

yena, nepneHOuKyIsapa K npsamot, yeid, pagHo20 OaHHOMY,
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Ilocmpoenue mpey201bHUKO8 NO MPEM CIMOPOHAM, 08YM CIOPOHAM U YNy MeXHCOY HUMU, CIMOPOHE U 08YM NPULEHCAWUM K Hell Y2LaM.

TeopeTHKO-MHOKECTBEHHbIe TOHATHA. MHOXECTBO.

OeMeHT

MHOXXCCTBA.
XapaKTCPUCTUICCKUM CBOMCTBOM. HOI[MHO)KCCTBO. O6’beI[I/IHeHI/Ie " IEPECCUCHUEC MHOXKECTB.

3a,Z[aHI/IC MHOXCECTB IICPCUUCICHHUCM

9JICMCHTOB,

JJieMeHThI Joruku. OnpeneneHue. AKCHOMBI U TeopeMbl. Jloka3zaTenbcTBO. JlOKa3aTenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHasi JaHHOMA.
IIpumep u KOHTpIIPUMED.

Ilonsatue o PaBHOCUJIIBHOCTH, CJICOOBAHHWU, YHOTpe6JIeHI/Ie JJOTUYCCKHUX CBA30OK eciu..., mo...

CBA3KH U, UIU.

I/ICTOPI/IH MaTeMaTuUKH

, 6 MOM U MOJbKO 6 mom ciydae, JOTHICCKUC

FeOMeTpI/IH B HCTOPUYECCKOM pPa3BUTHUH. Bo3HukHOBEHHE IrCOMCTPHUH U3 IIPAKTHUKH. Or 3CMJICMEpHUSA K I'COMCTPHH. «Hauana» EBknmpa.
I/ICTOpI/IH I[IATOIO MOoCTyjara.

TemaTH4yeckoe INIAHUPOBAHHME C YKA3aHUEM KOJIHYECTBA YaC0B, OTBOAUMbIX HA OCBOCHHEC KaK10 TeMbI

Ne | Conep:xanue maTepuajia Koua- KurroueBble BocIUTATE/IBHBIE 3212491
§ BO
yac
I'nasa |. HauanbHble reomerpuyeckue cefenns (104) - BOCIIUTAHHUE aKKyPaTHOCTH, YCHAYUBOCTH, IPHIICKHOCTH,
1 | IIpsMas u OTpe3oK 1 - (hopmMupoBaHUE TMYHOCTHBIX MIO3UTUBHBIX KA4ECTB
2 _qu U yroJ 1 IMIKOJBbHHUKOB,
3 CpaBHeHHe 0Tpe3KOB " erIOB 1 -BOCIIMTAaHUEC YBEPECHHOCTU B CBOUX CHUJIAX,
-CO31aHNEC CUTYyallu1 yCII€Xa Ha YPOKE
4 | smepeHue 0Tpe3KOB 1
5 | M3mepenue yrios 2
6 | IlepneHauKynsipHBIC IPSIMBIC 3
Konmponvnas paboma Nel 1
I'nasa 1. Tpeyroasuuku (17 1) - IPUBUTHE UHTEPECA K T€OMETPHUH
- BOCIIUTAHUC MATEMAaTUYCCKOU PCUYCBOU KYJIbTYPHI,
1 TpeerHBHHK 2 -BOCIIUTaHMUE IT03HABATEIILHOMN AaKTUBHOCTH,
1 | Ilepblii npu3HAK PABCHCTBA TPCYTOILHUKOB 1 OTBETCTBEHHOCTH, CMEJIOCTH CYXKICHHI, KPUTHUECKOTO
2 | IlepneHuKkynsip K NpsiMOi 1
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2 | Menuanpl, OMCCEKTPHUCHI U BHICOTHI TPEYTOJIbHUKA 1 MBIIUICHUS,
2 | CpoiicTBa paBHOOEIPEHHOrO TPEYrOJILHUKA 1 - (hopmupoBaHuE CIOCOOHOCTEN BBIITOJHEHUS Pa3IMYHbIX
3 | Bropoii npu3HaK paBeHCTBA TPEYTOJLHUKOB 1 PHUCYHKOB U YepTener, 5
3 | TpeTwil NpH3HAK PABCHCTEA TPEYTONBHHKOR 1 - BOCIIUTaHHE OCMBICICHHOM y4eOHO e TeNIbHOCTH.
3 | Bropoii u TpeTuii npru3HaKy paBeHCTBA TPEYTOJIbHUKOB 2
4 | OKpy>KHOCTb 1
4 | IlocTpoeHue LUPKYJIEM U JIMHEUKON 1
4 | 3amaun Ha MOCTPOCHHUE 2
4 | Pewienue 3anau no teme: «TpeyronbHUKN» 2
Koumponvnasn paboma Ne2 1
I'aasa l11. ITapasuieabHbie npsimbie (13 1) - IPUBHUTHE UHTEPECa K TEOMETPHH,
1 | [apannensHbIe IpIMbIE 1 - BOCIIUTAHHE MAaTEMATHYECKON PEUEBOM KYIbTYPBHL,
1 HpI/I3HaKI/I MapauICIbHOCTH JBYX TPSMBIX 3 -BOCIIMTAHHC ITIO3HABATCIIbHOMU aKTUBHOCTH,
2 AKCI/IOMa HapaJIJIeJILHBIX HpﬂMBIX 5 OTBETCTBCHHOCTH, CMCJIIOCTU CYKACHHUU, KPUTUICCKOI'O
2 | Pemenue 3amau no teme: «llapannenbHble TpsIMBIE» 3 MPTTLICHI, .
- opMHpOBaHKE CIIOCOOHOCTEN BBITOTHEHUSI PA3IHYHBIX
Koumponsnas paboma Ne3 1 PHCYHKOB I YepTeeii,
- BOCIIUTaHHUE OCMBICIICHHOH yueOHOH AeATEIbHOCTH.
I'naBa |V. CooTHOLIEHHSI Me KTy CTOPOHAMM M YIJIAMM TPeyroJIbHUKA - IPUBUTUE UHTEPECA K TEOMETPUH.
(18 u) - BOCIIMTAHHE MAaTEMATHYECKON PEYEBOM KYJIBTYPBI,
1 | Cymma yrioB TpeyroJbHIKa 1 ~BOCIINTAHHE OSHABATENBHOH AKTHBHOCTH,
1 | OcTpoyrosibHblil, IPSIMOYTOJIbHBIN U TYNOYTOJIHBIA TPEYTrOJIbHUKH 1 OTBETCTBEHHOCTH, CMETIOCTH CYAUICHHH, KPHTHHECCKOTO
2 | CoOTHONIEHHUS! MEXKAY CTOPOHAMH YIJia 2 MPHDICHITE, .
- hopmupoBaHUEe CLIOCOOHOCTEH BBIMIOJIHEHUS Pa3IUYHbIX
2 | HepaBeHCTBO TPEeYTrOJILHUKOB 1 PHCYHKOB H uepTeseil,
Konmponsnan paboma Ne4 1 - BOCIIUTAHUE OCMBICIICHHOW Y4eOHOU NIeSTEeNEHOCTH.
3 | HekoTopsle CBOHCTBA MPSIMOYTOJIBHBIX TPEYTOJHLHUKOB 1
3 | IlpssimoyroJibHbIE TPEYTOJIbHUKH 1
3 | [lpu3Haku paBeHCTBA MPSMOYTOIBHBIX TPEYTOJIbHUKOB 2
4 | PaccTosiHUE OT TOYKH /10 IPSIMONA. PaccTosiHue Mex 1y mapansielbHBIMHA MPSIMBIMHU 1
4 | IlocTpoeHue TpeyroJabHHUKA 10 TPEM DIIEMEHTaM 3
4 | Pewenue 3amau no teme: «lIpsimoyrosibHbie TpeyronbHUKH. ['eoMeTpuueckue 3
IOCTPOEHUS»
Konumponvnasa paboma Ne 5 1
IHoBTopenne. Pemenne 3agau (10 u) - BOCIIMTAHHUE aKKYpPaTHOCTH, YCUTUUBOCTH, TPUIIEKHOCTH,
[ToBTopenue o TeMe «TpeyronbHUKK 3 - (hopMHUpOBaHUE JTMYHOCTHBIX TIO3UTHBHBIX KAUeCTB
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IToTOpenue no teme «llapamienbHbie OpsIMBIE)»

w

IIKOJIBHHUKOB,

[ToBTOopenue no TeMe «COOTHOILIEHNUE MEXIY CTOPOHAMHU U yTiaMu 4 -BOCIIMTAHWE YBEPECHHOCTH B CBOMX CHIIAX,
TPEYTrOJIHbHUKAY -CO3/IaHHE CUTYyallMH yCIieXa Ha YpOKe
HUTOT'O 68

KanengapHo-temaTu4eckoe njiaHUPOBaHUe

Ne Tema ypoka

Jara npoBenenust

ypoKa IJIaH pakr
-1
1 [psimast u oTpe30k
2 Jlyd u yron
3 CpaBHEHHUE OTPE3KOB U YIJIOB
4 N3mepenue oTpe3koB
) N3mepenue yrinos
6 W3mepenne yrios
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI
8 [TepnieHAMKYISIPHBIC TIPSIMBIE
9 Pemenue 3anau o teme: «HavyanpHble TeOMETPUUECKUE CBEICHUS»

10 Konmponvnas paooma Nel no meme: «Hauanvnvie ceomempuyueckue céedenusy

11 Tpeyronbauk

31

12 TpeyroabHHUK

13 [TepBrbIit TpU3HAK paBEeHCTBA TPEYTOILHUKOB




14

[lepnieHquKysAp K IPSIMOU

15 Menuanbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJbHUKA

16 CBoiicTBa paBHOOEPEHHOTO TPEYTrOJIbHUKA

17 Bropoii mpu3HaK paBeHCTBA TPEYTOJILHUKOB

18 TpeTwnii npu3HaK paBEeHCTBA TPEYTOJILHUKOB

19 Bropoii u TpeTHii Npu3HaKU paBEHCTBA TPEYTrOJIbHUKOB
20 Bropoii u TpeTHii Npu3HaKK paBEHCTBA TPEYTrOJIbHUKOB
21 OKpy>KHOCTb

22 [TocTpoenust LupKyIeM U JIMHEHKOI

23 3aga4u HA TOCTPOCHUE

24 3ajaun Ha OCTPOEHUE

25 Pemenue 3anay mo teme: «TpeyronbHUKN

26 Pemenue 3anay nmo Teme: «TpeyronbHUKN

27 Konumponvnas paboma Ne2 no meme: «Tpeyzonvhukuy
28 [MapannensHbie psSMBIC

29 [Tpu3Haku napamuienbHOCTH ABYX MPSMBIX

30 [Tpu3HaKH MapaIeTbHOCTH IBYX TPSMBIX

31 [Tpu3Haku napayuienbHOCTH ABYX MPSMBIX
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32

AKcHoMa napajuieIbHbIX IPSIMbIX

33 AKcHoMa napajuleIbHbIX IPSIMbIX

34 AKcHoMa napasuieIbHbIX IPSIMbIX

35 AKcHoMa napasuleabHbIX IPSIMbIX

36 AKcHOMa napajuieIbHBIX TPSIMBIX

37 Pemenue 3anau o teme: «llapanienbHble IpsMble»

38 Pemenue 3anau o teme: «llapanienbHble IpsMble»

39 Pemenue 3anau o teme: «llapamienbHble PsMBbIE)

40 Koumponvnaa paboma Ne3 no meme: «Ilapannenvusie npamoien
41 CymMma yriioB TpeyrojibHUKa

42 OcTpoyronapHbI{, MPSIMOYTOJIBHBIN U TYIOYTOJIbHBIM TPEYTrOJIbHUKU
43 CooTHOUIEHUsI MEXKAY CTOPOHAMU M YTJIaMU TPEyrojJbHUKa

44 CooTHoIIEHNS MEX/1y CTOPOHAMU U YIJIaMU TPEyroJIbHUKa

45 HepaseHcTBO TpeyronbHuka

46 Koumpononaa paooma Ne 4 no meme: «Coomnouienus mexncoy CmopoHamu u y2iamu mpeyoabHuKa)
47 Hekotopsle cBolicTBa NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB

48 [TpsiMOyTOBHBIE TPEYTOJIEHUKA

49 [Tpu3HaKH paBeHCTBA MPSMOYTOIBHBIX TPEYTOJILHUKOB

33




50

[Ipu3Haku paBeHCTBa MPSMOYTOJIbHBIX TPEYTOJIbHUKOB

51 PaccrosiHue oT TOuKM 10 npssMoi. PaccTosiHMe MeK 1y NapajuleIbHBIMU IPSIMBIMU

52 [TocTpoeHue TpeyroabHHUKA 110 TPEM JIEMEHTaM

53 [TocTpoeHue TpeyroyibHUKA IO TPEM dJIEMEHTaM

54 [TocTpoeHue TpeyroabHUKA 110 TPEM JIEMEHTaM

55 Pemenue 3anau mo teme: «lIpsiMOyTOJIbHBIE TPEYTOIBHUKH. ['eOMeTprUECKIE TOCTPOSHUS
56 Pemenue 3anau mo teme: «lIpsiMOyTOJIbHBIE TPEYTOIBHUKH. ['eOMeTprUECKIE TOCTPOSHUS
S7 Pemenne 3amau no reme: «IIpsAMOyronbHble TPEYTrONIBHUKH. [ €OMETpHUYECKHE TOCTPOCHUS
58 Konmponsnasa paboma Ne 5 no meme: «Ilpamoyzonvnvie mpeyzonvhuku. I eomempuueckue nocmpoenusny
59 [ToBTropenue mo teme «TpeyroabHUKI»

60 [ToBTrOopenue no teme «TpeyronbHUKU»

61 [ToBTrOopenue no teme «TpeyronbHUKU»

62 IToBTropenue no teme «llapanenbHble NpsMbIe»

63 [ToBTOpenue mo Teme «llapamienbHbIe TPSIMBIE)

64 [ToBTOopenue no Teme «llapamnenbHbie TPSMBIE»

65 [ToBTOpenue no teme «COOTHOIIEHNE MEXTy CTOPOHAMH U YTJIaMH TPEYroJbHUKA

66 [ToBTropenue mo Teme «COOTHONIEHNE MEKIAY CTOPOHAMH M YTIIAMH TPEYTOJIbHUKA

67 [ToBTropenue no reme «COOTHOILIEHNE MEXKAY CTOPOHAMH U YIJIaMU TPEYrojJbHUKa
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68

IToBTOpenue no reme «COOTHOIIEHNE MEXTy CTOPOHAMU U yYIJIaMH TPEYTOJbHUKA

Y4yedHO — MeTOANYECKOE 00ecIIeueHHue

s yunreas

J1s1 yYeHuKa

I'eometpus: 7 — 9. YueOuuk 11t 00meo0pa3oBaTeNbHbIX YUPEIKACHHM. /
JI.C. Aranacsan, B.®. byry3os, C.b. Kagomues, 3.I'.Ilo3usxk, U.W. JI.C. Artanacsan, B.®. byry3os, C.b. Kagomiies,
Ouna. / M.: IlpocBenienue, 2014 — 384 c.: ui.

O.I.Ilo3nsk, N.H.

IOnuna. / M.: IIpocBemenue, 2014 — 384 c.: .

I'eometpus: 7 — 9. YueOuuk mist 001meo0pa3oBaTeIbHBIX YUPESKICHUH. /

3. 3uB b.I'. 'eomerpus. Junaktuueckue Mmatepuansl. 7 k. / b.I".3uB,
B.M.Meiinep. — 16-e uzn. - M.: [Ipocsemenwne, 2010. -127 c.: ni.

Mumenko T.M. I'eomeTpus. Temarnueckue TecTol. 7 Kinacc /
T.M.Mumienko, A.JI.bnmuakos. — 3-e usn., nopa6. — M.: [IpocBemnienue,

2011. — 80 c.(saexTpoHHOE ITOCOOHE)

A.Il.LEpmiosa, B.B.I'ono6opoasko, A C EpmioBa. CamocTosTeNbHBIE 1
KOHTpPOJIbHBIC PaboThI 1o reoMeTpun. M. Miekca, 2013.-240c ( B

AJIEKTPOHHOM BUJIE)
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KonTpoasnas padora Nel

no meme «OCHOBHBIE CBOMCTBA NMPOCTENIINX reoOMeTPUYECKUX (Uryp.

CMe:kHbIe U BepTHKAJbHbIE yriabLyBapuanT 1.

1. Ha nyue ¢ Hauanom B Touke A ormeueHsl Touku B u C.

Haitioume otpesok BC, ecmn AB=9,2 cm, AC=2.4 cMm. Kakast u3 TOUeK JIEKUT MEXKTy IByMS IPYTUMU?

2.0O1uH U3 yTIoB ,00pa30BaBIIMXCS MIPH MIEPECEUSHIH ABYX MPSMBIX, B YETHIPE pa3a MeHbIIe qpyroro. Halaure atu yriel.

3. JIyu ¢ — 6uccektpuca yrina (ab). JIya d - Guccekrprca
yria (ac). Haiioume <. (bd ), ecmn <= ( ad ):209
4.*[lano:<<BOC=148°, OM OC, OK — 6uccekrpuca << COB.

Haiimu: << KOM.

KonTponbnas pabora Ne2

no meme «TpeyroabHUKI) Bapmuanr 1

1. Otpe3ku AB u CD umeror o6myto cepeauny O. Jlokaxute, uro <DAO=<CBO.

2. JIya AD — 6uccekrpuca yria A. Ha croponax yriia A otmedenst Touku B u C Tak, uto <ADB=<ADC. Jlokaxure, uto AB=AC.

3. Haueprure paBHOOenpeHHbIi TpeyronsHuK ABC ¢ ocHoBannem BC. C nmomoipio UpKyJIs U InHeku nposeaute Menuany BB1 k 6okxoBoii cropone AC.
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KonTpoabnas padora Ne3
Bapmanr 1.
1. Otpesku EF u PQ mepecekarorcs B ux cepenune M. Jlokaxwure ,uto PE||QF .

2. Orpe3ok DM- 6uccexrpuca tpeyroinpanka CDE. Uepes Touky M npoBeneHa mpsimast, napauiensHas cropone CD u nmepecekaromast cropony DE B Touke N.
Haiinute yrne tpeyronsanka DMN, ecniu <CDE=68°.

KonTtpoabnas padora Ned.

Bapmuanr 1.

1. <ABE=104°, <DCF =76°, AC=12 cm.

Hatinure ctopory AB Tpeyronpanka ABC.

2. B tpeyronbauke CDE Touka cTopoHBI TpeyronsHuKa M IeKUT

Ha cropoHe CE, mpuuém <CMD octpsrit. Jlokaxute, ato DE>DM.

3. [lepumeTp paBHOOEIPEHHOTO TYNOYTOJILHOTO TPEYTOIbHHUKA PaBeH 45 CM, a OJIHA U3 €T0 CTOPOH OoJbIme Apyroi Ha 9 cMm. Haliaure.

KonTpoabHasi padora no reomerpuu 7 Kjiace
«KA-5. UToroBasi KOHTpPoJibHasi padoTa»

Bapuanr Al.

1. B tpeyronsauke ABC £A = 70°, £C = 55°.

a) lokaxwure, uyto TpeyroibHuK ABC — paBHOOEIpEHHBIN, U YKaXXHUTE €r0 OCHOBAHHE.

6) Otpe3ok BM — BbicoTa nanHoro TpeyroibHuka. Haliaute yribl, Ha koTopble oHa nenut yroia ABC.

2. Otpesku AB u CD nepecekatorcs B Touke O, KOTOpas sSBISETCS CEPeINHON KaKI0r0 U3 HUX

a) Hokaxwure, uto AAOC = ABOD.

0) Haiinure £0AC, eciu £ODB = 20°, ZAOC = 115°.

3. B paBHOOEIpeHHOM TpPEYTOJIbHUKE C IEPUMETPOM 64 cM 0/1Ha U3 CTOPOH paBHa 16 cm. Haiinute anmuHy O0KOBOM CTOPOHBI TPEYrOJIbHUKA.
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Bapuant A2

1. B tpeyronsauke ABC 2A =100°, £C = 40°.

a) [lokaxkure, uto TpeyroibHUK ABC — paBHOOEIpEHHBIN, U yKaKUTE €r0 OOKOBBIE CTOPOHBI.

6) Otpe3ok CK — OuccekTprica JaHHOTO TpeyrojibHuka. Haiinure yribl, KoTopeie oHa 00pa3yert co cropoHoi AB.

2. Otpesku AB u CD nepecekatorcs B Touke O, KOTOpas SBISIETCS CEPEAUHON KaXKIOT0 U3 HUX

a) Jloxaxure, uro AAOD = ABOC.

0) Haitnure 2OBC, eciiu £ODA = 40°, £BOC = 95°.

3. B paBHOOE1peHHOM TpeyroJibHUKE ¢ iepuMeTpoM 80 cM oHa U3 cTOpoH paBHa 20 cMm. HaiimuTe minHy OCHOBaHHS TPEYTOJIbHHKA.
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