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INOACHUTEJIbBHAS 3AIINCKA

IIporpamma  OCHOBHOTO Kypca MaTeMaTUKH COCTaBJIIEHA B COOTBETCTBUH C TpeOOBaHMSAMHU (enepantbHOTO
TOCYAapCTBEHHOTO 00pa30BaTENILHOTO CTaHAapTa BTOPOTO IIOKOJIEHHS OCHOBHOTO o00mero oOpas3oBaHus, Ha OCHOBE
MPUMEPHON porpaMMEI 1o MaTeMaTHke (cocT. A.A.Ky3nernos, M.B. PepkakoB u 1p.) M CKOPpEKTHPOBaHA HA OCHOBE:
e aBTOpCKOil mporpammsl o Matematuke 1t YMK H. 5. Bunenkuna n np. (Maremaruka. COOpHHK pabodux Mporpamm.
5-6 knaccel. CocraButens T.A. Bypmucrtposa. IIpoceemenue, 2014 r.);

e  aBTOpcKOii mporpammsl 1o anredpe aist FO.H. Makaperaesa, H.I. Munatok, K.W. Hemkosa, C.b. CyBopoBa (Anreopa.
Co6opHuk pabounx nporpamm. 7-9 xiaccel. CocraButens bypmuctposa T. A., [Ipocsemenue, 2016 r.)

e apropckoil mporpammbl o reomerpun JI.C. Atanacsna, B.®. ByryszoBa m np. (I'eomerpusi. COopHHK paboumx
nporpamm. 7-9 knaccel. CocraButens bypmuctposa T. A. Ipoceenienue, 2016 r.)

YpoBeHb 00yueHus — 6a30BBIH.

Maremartika SIBISETCS OAHUM M3 OCHOBHBIX, CHCTEMOOOPA3yIOIIMX MPEIMETOB IMIKOJHFHOTO 00pa3oBaHHs. Takoe MecTo
MaTEeMaTUKH CPEAN IIKOJBHBIX MPEAMETOB OOYCIOBIMBAET M €€ OCOOYI0 PONb C TOYKH 3PEHHS BCECTOPOHHETO DPa3BUTHSA
TUYHOCTH ydamuxcs. [Ipn 3TOM KOTHHTHBHAs COCTABISIONIAs IAHHOTO Kypca IIO3BOISAET OOECHEYHTh KakK TpeOyeMbIH
TOCYAAapCTBEHHBIM CTaHIapTOM HEOOXOIWMBIH ypOBEHb MAaTEMaTHIECKOW MOATOTOBKH, TAaK W MOBBIIICHHBIH YpPOBEHb,
SBJISTFOLIMIACS TOCTAaTOYHBIM JUIsl yIITyOIeHHOTo n3ydeHus nmpeaMera. ConepkaHie MaTeMaTHIeCKOro 00pa3oBaHUs B OCHOBHOM
IIKOJIE BKJIIOYAET CIEIYIOIUe Pa3felbl: Mamemamuxa, aneedpa, GyHKyuy, 6eposmHocms u cmamucmuka, ceomempus. Hapsany
C 9THM B HETO BKJIFOUEHBI B JONOIHUTENbHBIX PA3[eNa: I0SUKA U MHOJICECTEA, MAMEMAMUKA 6 UCIOPULECKOM PA36UMUL, ITO
CBSI3aHO C peayu3aleil 1eneit o01e HHTeUIEKTYaIbHOTO ¥ OOLIEKYIbTYPHOTO Pa3BUTHS yUaIUXCS.

O6yyeHre MaTeMaTUKE B OCHOBHOI IITKOJI€ HAMIPABIIEHO HA JOCTUKECHHE CIECIYIONINX Ueslell:

1) 6 Hanpasnenuu MUYHOCMHO20 PA3GUMUSL:

o dopMupoBaHHe IPEACTABICHUN 0 MAaTEMaTHKE KaK YaCTH OOMICUCIIOBEUSCKON KYIBTYPHI, O 3HAYMMOCTH MaTEMAaTHKH B
Pa3BUTHH IUBIIH3AIMHA U COBPEMEHHOTO O0IIEeCTBa;

e Pa3BuTHE JTOTHYECKOTO W KPUTUIECKOTO MEIIUICHUS, KYJIbTypPBI PEUH, CHOCOOHOCTH K YMCTBEHHOMY IKCIIEPHUMEHTY;

o @opMupoBaHHE WHTEIUIEKTYalbHOH YECTHOCTH M OOBEKTHBHOCTH, CIOCOOHOCTH K MPEOIOICHHUIO MBICIHTEIbHBIX
CTEPCOTHUIIOB, BRITCKAIOIINX U3 OOBIICHHOTO OTIBITA;

e Bocnuranue Ka4yCCTB JIMYHOCTH, O6eCHe‘IHBaIOHII/IX COIMUAJIBHYIO MO6I/IJ'H>HOCTI>, CHOCO6HOCTI) NpUHUMATDb
CaMOCTOSITENIbHBIE PEIICHNUS;

o CDOpMI/IpOBaHI/Ie Ka4yCCTB MBIIIJICHHUA, HeO6XOI[I/IMI)IX JJId ajarnraigui B COBpEMEHHOM I/IH(bOpMaIII/IOHHOM O6IIIeCTBe;

e Pa3BuTHe HMHTEpeca K MAaTEMaTHYECKOMY TBOPUYECTBY M MaTEMAaTHYECKHUX CIIOCOOHOCTEH;

2) 6 MmemanpeomMemHoM HANPAGIEHUL:

e PasBuTHE TpENCTaBICHUH O MaTeMaTHKEe Kak (opMe OmHcaHWs W METOIe MO3HAHUS ACUCTBUTEIBHOCTH, CO3JIaHUE
YCIIOBHH AJISI MPHOOPETCHUS TIEPBOHAYATIBHOTO OIBITA MATEMAaTHIECKOTO MOJICITHPOBAHHUS;

o @opmupoBaHue 0OMMX CIOCOOOB MHTEILICKTYAILHOU NESATEIHHOCTH, XapaKTePHBIX ISl MATEMATHKH H SIBITIOIIIHXCS
OCHOBOH ITO3HABATEIBHOMN KYIBTYPBI, 3HAUUMOM JJIS pAa3IHIHBIX Cep YEITOBEUECKOHN NeITeIbHOCTH;

3) 6 npeomemmnom nanpaenenuu:

e OsrazeHHe MaTEeMaTHYCCKAMH 3HAHWSIMA W YMEHHSIMH, HEOOXOAUMBIMHU U TPOJOJDKEHUS 00pa30BaHUS, M3yUCHHUS
CMEHBIX JUCHUIIJINH, MPUMCHCHUS B HOBC@[[HeBHOﬁ KU3HU,

e Cosznanue GpyHIaMEHTa JJIsl MAaTEeMaTH4ECKOro pa3BUTHs, (POPMHUPOBAHUS MEXaHU3MOB MBIIIICHHS, XapaKTEePHBIX JJIs
MaTeMaTHU4eCKOU 1eATeIbHOCTH.

Henbio n3yyeHusi Kypca MaTeMaTHKH B 5-6 kijaccax sBISETCS CUCTEMATHUECKOE Pa3BUTHE TOHSITHUS YUCIIa, BIpaboTKa
yMeHI/Iﬁ BBITIOJIHATH YCTHO U TMCBbMEHHO apI/I(bMeTI/I‘IeCKI/Ie HeﬁCTBHﬂ HaJ{ YucCjiaMu, MEPEBOJUTH MPAKTUYCCKUC 3a/la4i Ha A3BbIK
MaTeMaTHKH, TOATOTOBKA YYalIMXCS K HM3YYCHHIO CHCTEMAaTHYEeCKHX KypcoB anreOpsl m reomerpuu. Kypc crpoutcs Ha
MHAYKTUBHOM OCHOBE C MPUBJICYEHHUEM 3JIEMEHTOB JIEAYKTUBHBIX paccykJIeHuil. B xone n3yueHus Kypca ydauigecsi pa3BuBaroT
HAaBBIKA BBIYMCIICHUN C HATypaJbHBIMH YHCIIaAMHU, OBJIA/IECBAIOT HABBHIKAMH C OOBIKHOBCHHBIMH U JAECATHYHBIMH APOOSMH,
MOJIOKHUTEIBHBIMH U OTPHLIATEIFHBIMHU YHCIIAMHU, MTOJTyYarOT MPEICTaBICHIE 00 UCTIONB30BaHIH OYKB IS 3aIACH BBIpOKESHUNA U
CBOWCTB apU(METHYCCKUX ACUCTBHUH, COCTABICHUH YpaBHEHHH, MPOJOIDKAIOT 3HAKOMCTBO C T€OMETPHUSCKUMHU TOHITHSIMHU,
proOPETAIOT HaBBIKU ITOCTPOCHHSI TEOMETPHUSCKUX (DUTYP.

HCHBIO N3Yy4YCHUA KypCa MaTEMAaTUKH B 7 - 9 kmaccax SBISIETCS Pa3sBUTHEC BBIYUCIUTEIbHBIX yMeHI/Iﬁ 0 YpPOBHA,
IMO3BOJIAIOMIETO YBEPECHHO HCIIOJB30BATH HUX IPHU PEHICHUU 3aJad MATEMAaTUKU W CMEXHBIX NPEAMETOB, YCBOCHHC armapara
YpaBHEHHMH ¥ HEPaBEHCTB KaK OCHOBHOTO CpPEACTBA MAaTEMaTHYECKOTO MOJCIHPOBAHUSA 3a/ad, OCYIIECTBICHHE
(hyHKIMOHATIBHON TOATOTOBKHM HIKOJIBHHUKOB. Kypc XapakTepm3yeTcsi TOBBIIICHHEM TEOPETHYECKOTO YPOBHSA OOy4YEeHHS,
MOCTETICHHBIM YCHJIIEM POJIM TEOPETHYECKHX 0000meHni W JeTyKTHBHBIX 3aKio4eHui. [IpukimamHas HampaBIeHHOCTH
PaCcKpbBIBACT BO3MOKHOCTD U3YYaTh U PCIIATh IMPAKTUYCCKUC 3a/Ia9H.

Lenpro u3ydeHus: Kypca TeoMeTpUr B 7-9 Kitaccax sSBISICTCS CHUCTEMAaTHYECKOE H3YUCHUE CBOWCTB T€OMETPHUYCCKUX (DUTYD
Ha IUIOCKOCTH, (POPMHPOBAHUE TMPOCTPAHCTBEHHBIX IPEICTABICHUM, pPAa3BUTHUE JIOTHYSCKOTO MBIIUICHUS W TOJTOTOBKA
amnmapara, HeoOXOQHMOTO JUTS U3yUYCHHSI CMEKHBIX JUCIUILIMH H Kypca CTEPEOMETPHH B CTAPIINX KiIaccax.

B ocHOBe TWOCTpOEHHWS IaHHOTO Kypca JEXKHUT WUIes TyMaHHW3alHMd OOYYeHHUS, COOTBETCTBYIOIIAS COBPEMCHHBIM
MPEJCTABICHUSAM O IIEeJSIX IIKOJFHOTO 00pa3oBaHHS U YAEISIoImAas 0co00e BHHUMAaHUE JIMYHOCTH YYCHHKA, €ro MHTepecaMm U
CHOCOOHOCTSIM.



[IpemmaraeMerii Kypc ImMO3BOJISIET 00ecTIeYnTs (DOPMUPOBAHHUE KAK NpeOMemHbIX YMEHHUH, TaK U YHUBEPCANbHbLIX YUeOHbIX
Oelicmeuii MKOJHLHUKOB, & TAKXKE CIOCOOCTBYET NOCTIKEHHUIO onpeaenEHHbIXx Bo @I'OC MMYHOCTHBIX pe3yibTaToOB, KOTOPHIE B
JabHEHIIeM MTO3BOJIAT YYAIIUMCS IPHIMEHATH ITOJTyYeHHBIE 3HAHUS I YMEHUS IS PEIICHUS Pa3IMIHbIX )KHU3HEHHBIX 3a/1ad.

Copeprxanne pazgena «MaTemMaTnka» CIIyKUT 0a30# Ui JanbHEHIIEro n3ydeHus yJalnuMIcsS MaTeMaTHKH, CIIoCOOCTByeT
Pa3sBUTHIO WX JIOTHYECKOTO MBINUICHUS, (DOPMHUPOBAHHIO YMEHHS IOJH30BATHCA AITOPHTMAMH, a TaKKe HPHOOPETECHHIO
NPaKTHYECKUX HABBIKOB, HEOOXOANMBIX B IIOBCEAHEBHOM XKHU3HU.

Conepxanue paszena «AnreGpa» HalpaBieHO Ha (JOPMHPOBAHUE Y YYAIIMXCS MaTEeMaTHYECKOro ammapara Juis pelieHHs
3aJja4 W3 pasHbIX Pa3lelioB MaTeMaTHKH, CMEXHBIX MpPEAMETOB, OKpYKalolled pealbHOCTH. SI3bIK anreOpbl MOAYEpPKUBACT
3HaYeHHE MaTeMaTHKH KaK s3bIKa AJIsl IOCTPOEHUS MaTeMaTHYEeCKUX MOJIENe! IPOLeCCOB U SIBJIEHU peaqbHOro Mupa. B 3agaun
M3y4EHUsI alnreOpbl BXOJAT TAaKXKe Pa3BUTHE aIrOPUTMHYECKOTO MBIIIICHUS, HEOOXOJUMOT0, B YaCTHOCTH, JUIsl yCBOGHUS Kypca
MH(OPMATUKH, OBJIAJCHUS HAaBBIKAMHU JIEAYKTUBHBIX PACCYKACHHMH.

Copepxxanne pazgena «DyHKIM» HAIEJICHO Ha IONYYCHHWE IIKOJPHUKAMHM KOHKPETHBIX 3HAaHHHA O (QyHKIMH Kak
BaKHEHIIIEH MaTeMaTHIeCKON MOJEIH IJIsl OMTMCAHUS M UCCIIEAOBAHIS Pa3HOOOPa3HBIX MPOIECCOB.

Paznmen «BeposSTHOCTP W CTaTUCTHKA» — OOS3aTCIBHBI KOMIIOHEHT IIKOJIBHOTO OOpa30BaHMS, YCHWIMBAIOUIMNA €ro
MPUKIIATHOE U MPAKTHIECKOE 3HaYCHHE. DTOT MaTepHal HeoOXoauM Uit POPMUPOBAHUS Y YUAIIUXCS yYMEHUH BOCIIPUHUMATH
1 KPUTHYECKN aHAIM3MPOBATh MH(OPMAINIO, MPEACTABICHHYI0 B PAa3MNYHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIA XapakTep
MHOT'HX peaJIbHBIX 3aBUCUMOCTEH, IPOBOJUTH MPOCTEHININE BEPOSITHOCTHBIE PACUETHI.

Lens comepkanusi pazgena «['eoMeTpus» — pPa3BUTh Yy YYalIUXCsl NPOCTPAHCTBEHHOE BOOOpa)KEHHWE M JIOTHYECKOE
MBIIIIEHHE MYTEM CHCTEMaTHYECKOTO H3YUYCHHS! CBOMCTB TE€OMETPHYECKMX (UIyp Ha IUIOCKOCTH M B TPOCTPAHCTBE M
MPUMEHEHHUS 3TUX CBOMCTB IPU PEIIEHUH 3aJjau BBIYUCIUTEIBHOIO U KOHCTPYKTUBHOTO XapakTepa.

OcobeHHOCTBIO pa3ziena «JIoriuka u MHOXECTBa» SBISIETCS TO, YTO NPEJCTABICHHBI B HEM MaTepHaJl PEHMYLIECTBEHHO
u3y4daeTcs U UCHOJIb3yeTCs PacpeieIeHO - B X0JIe paCCMOTPEHHs Pa3IMYHBIX BOIIPOCOB Kypca.

Pazmen «MaTeMaTHKa B HCTOPHYECKOM Pa3BUTHH» TMpeTHA3HAYCH I (OpMUPOBaHUS MPEICTABICHUNA O MAaTEeMaTHKE Kak
YacTH YEIIOBEUSCKOW KYyNMBTYpPBI, Ui OOIIET0 pPa3BUTHSA INKOJBFHUKOB, A CO3MaHUS KYJIBTYPHO-HCTOPHYCCKOW CpEIbI
00y4YeHHS.

Ha u3ydyeHnue mareMaTHKH B OCHOBHOH IIKOJIE OTBOAMT 5 y4eOHBIX YacoB B HENENO B 5 Kiacce, 5 yueOHBIX 4acoB B
HEJIeJTI0 B TEYSHUE KaXIOT0 ITOCIEYIOIEro rojia o0y4yeHusl.

CornacHo denepanbHOMY 0a3uMCHOMY y4eOHOMY IUIaHy JJisi 00pa3oBaTelIbHBIX yupexaeHuili Poccuiickoit deneparmu Ha
M3ydeHHE MAaTEeMaTHKN Ha CTYIIEHH OCHOBHOTO 00miero obpasoBaHus oTBoguTcs He MeHee 850 4 u3 pacuera 5 4 B Hepemo ¢ V
mo | X krmacc.

Cormacao basucHoro yuebHOro (0OpasoBaTenpHOTO) IIaHAa B 5—6 Kiaccax u3ydaercs npenmer «MaTeMaTHKay
(MHTETPUPOBAHHBIN TIpeaAMeET), B 7—9 Kitaccax - «MaTeMaTukay (BKIIOUYAIOMNN pa3aensl «Anredpay u «['eoMeTpus»)

Pacnpenenenne yueOHOro BpeMEHH MEXKTy STUMH IIPEAMETaMH MIPEACTABICHO B TAOIHIIE.

HNudpopmanus o kKoanyecTBe Y4eOHBIX YaCOB

Knacc | Ilpeamer, pazagen KoJ1-Bo 4. B roa Koa-Bo 4. B Hefge110 | B TOM unciie KOHTPOJIBHBIX padoT
5 MaremaTnka 175 5 15

6 MaremaTHka 175 5 15

7 Marematuka(Anredpa) 105 3 10

7 Marematuka(l'eomeTpus) 70 2 5

8 Marematuka( Anreopa) 105 3 10

8 Marematuxa(I'eomerpus) 70 2 5

9 Marematuka(Anredpa) 102 3 8

9 Marematuka(l'eomeTpus) 68 2 5

INJIAHUPYEMBIE JIYHOCTHBIE, METAITPEJIMETHBIE U ITPEJIMETHBIE
PE3YJIbTATBI OCBOEHUA YYEBHOI'O INTPEIMETA

JIMYHOCTHBIMH Pe3yJIbTATAMH H3yUeHUs mpeamera «MaremaTtnka» (B BHIE CICIYIOIUX YIeOHBIX KypcoB: 5—6 Kiacc —
«Matematukay, 7-9 xiacc — «MatemaTtukay («Anredpa» u «['eoMeTpusi») ABISIOTCS CISIYIOIINE KadyecTBa:

— HE3aBUCHUMOCTh M KDUTUIHOCTH MBIIUICHYIS,

— BOJISL K HACTOMYUBOCTH B JOCTHIKCHHH IICITH.

CpencTBOM JOCTHKEHUS ITHX PE3YIIbTATOB SABJISIETCS:

— cucTeMa 3aJaHui yIeOHUKOB;

— IpeJCTaBICHHAst B yueOHNKAX B SBHOM BHE OPraHU3aIlKsl MaTepralia 1o MPUHIUIY MAHUMAKCa,

— HCIOJIb30BAHNWE COBOKYITHOCTH TEXHOJIOTHH, OPHEHTHPOBAHHBIX HA PA3BHUTHE CAMOCTOSTEILHOCTH W KPUTHYHOCTH
MBIIUICHHS: TEXHOJOTHSI CHCTEMHO- JAESTEIbHOCTHOTO TOX0/1a B 00YUCHHH, TEXHOIOT s OLICHHBAHUS.

Memanpeomemubimu pe3ylbTaTaMy U3ydeHIs Kypca «MaremaTrnkay sSBisieTcss (GOPMUPOBAHUE YHUBEPCAIBHBIX YUCOHBIX
nevicreuit (YY ).

Pecynamuenvie YY1

5-6-11 knaccot

— CaMOCTOSITENIBHO 0OHapydcuéams W HOPMYIHPOBATh YICOHYIO HPOOIEMy, ONPEeNeNiaTh Ielb YIeOHOU AESTeILHOCTH,
BEIOMpATh TEMY TPOEKTA;




— 6bl08Ueamb BEPCUHM PEIICHUs TPOOJIEMbI, OCO3HAaBaTh (M MHTEPIPETUPOBATH B CiIydac HEOOXOIUMOCTH) KOHEUHBIH
pe3yJIbTaT, BEIOMPATh CPECTBA JOCTIKCHUS LIENU U3 TIPEIUIOKEHHBIX, a TAK)KE HCKaTh UX CAMOCTOSITENBHO;

— cocmasname (AHIUBUAYATHHO WIH B TPYIIIE) TUTAH PEIICHHUS IPOOJIEMBI (BBITIOTHEHISI IPOCKTA);

— paborast 0 IUIaHy, c8epsmb CBOU NEUCTBHS C LENBIO M, IPU HEOOXOAUMOCTH, UCIPABIIATH OIIMOKH CaMOCTOSTENBHO (B
TOM 4HCIIE H KOPPEeKTHPOBATh MJIAH);

— B JUAJIOTE C YUHUTEIIEM COBEPUEHCNBO8AMb CAMOCTOSITENIEHO BEIpaO0OTaHHBIE KPUTEPHUHU OLICHKH.

7-9-i1 knacco

— CaMOCTOSITENEHO 0OHAPYICUBAL U POPMYIUPOSAMb TIPOOIEMY B KIIACCHON U MHAMBUAYaJIbHOW Y4eOHOH AeATeIbHOCTH;

— @bl0GU2amb BEPCUU PEILCHUs TIPOOJIEMbl, 0CO3HABATh KOHEUHBIN pe3yibTaT, BHIOMPATh CPEICTBA JOCTHKECHUS LIEJIU M3
NPE/IIOKEHHBIX WM UX UCKAaTh CAMOCTOSTENBHO;

— cocmaensime (AHIUBUIYAIbHO WM B TPYIIE) TUIAH PELICHHs MPoOJieMbl (BBIOIHEHHS TIPOEKTA);

— noobupams K KaXAo# npodieme (3amade) aieKBaTHYIO €l TEOPETHIECKYIO MOJICTIB;

— paboTas MO NPEIOKEHHOMY MJIM CaMOCTOSTENBFHO COCTABICHHOMY IUIAHY, UCHONb308amb HAPALY C OCHOBHBIMH H
JIOTIONTHUTEIBHBIE CPEACTBA (CIIPaBOYHAS JIUTEPATYpPa, CIIOKHBIE IIPHOOPHI, KOMITBIOTED);

— NIaHUposams CBOIO MHAVBUIYAIBHYIO 00pPa30BaTEIBHYIO TPACKTOPHIO;

— pabomamp TIO CaMOCTOSITETBHO COCTaBJICHHOMY IUIaHY, CBEPSACH C HUM M C LIENbI0 JIESTEIbHOCTH, UCTIPABIISIA OIINOKH,
UCIIONIB3YS CaMOCTOSITEIBHO OA00OpaHHbIe CpeAcTBa (B TOM uucie u MHTepHeT);

— CBOOOIHO 10/1b306ambcs BHIPAOOTAaHHBIMH KPUTEPHSAMH OLCHKM W CaMOOLCHKH, UCXOAS M3 LENW W HMEIOIINXCS
KpPHUTEPHEB, pa3nyas pe3ysbTaT ¥ CIOCOObI JeHCTBUH;

— B XO/I€ TIPEJCTaBICHHS TIPOEKTa 0a8amb OYEeHK) €ro pe3yiabTaTaM;

— CaMOCTOSITENIFHO 0CO3HA6amMb TPUYMHBI CBOETO YCIIeXa WM HEyclexXa M HaxoAWTh CIocOoOBbl BBIXOJA M3 CHTYalUH
HeycIexa;

— yMemb OyeHums CTETICHb YCIEIIHOCTH CBOSH NHIMBHUYaIbHON 00pa30BaTeNIbHOM NeATEILHOCTH;

— dasamb OyeHKy CBOUM JIMYHOCTHBIM KadyecTBaM M 4YepTaM XapakTepa (KKaKOB 51»), ONPEIEISITh HAIPaBICHUS CBOETO
pa3BUTHS (KKAKUM 5 XOTY CTaTby», «4TO MHE /IS 3TOTO HAJ0 CIENaThy).

Cpeocmeom opmuposanusa perynaTUBHBIX Y'Y ]l cIyXaT TEXHOJOTWS CHCTEMHO-IEATEIBHOCTHOTO MOAXOAA Ha 3Tare
M3y9IEHHUs] HOBOTO MaTepHraia U TEXHOJIOTHs OLIEHUBAHHS 00pa30BaTENbHBIX JOCTIKEHUH (YUCOHBIX YCIIEXOB).

Ho3nasamenvnvie YY/I:

5-9-i1 knacco

— AQHATU3UPOBAMDY, CPABHUBAMD, KIACCUDUYUPOB8amb u 0606wams GaKThl U SBICHHS;

— ocywecmeisimb CpaBHEHHE, CEPUALMIO W KIIACCU(HUKALUIO, CAMOCTOSTEIHHO BHIOMpas OCHOBAHUS M KPUTEPHU JUIS
YKa3aHHbBIX JIOTHYECKHX OIEpaIiii; CTPOUTH KIACCU(PHKALIMIO MYTEM AUXOTOMUYECKOTO JIeJIeHHs (HAa OCHOBE OTPHULIAHHS);

— cmpoums JOTUUECKH 000CHOBAaHHOE pacCyikK/IeHHe, BKIIOUAIOIee YCTAHOBICHNE IPUUNHHO-CIIEICTBEHHBIX CBSI3Eil;

— €030a6amb MaTEMaTHIECKUE MOJICTIH;

— COCTaBIIITH TE3HCHI, Pa3JINUHbIC BUJIBI IUIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.). [IpeoOpa3zoBpIBaTh HHPOpMALNIO N3 OJXHOTO
BU/A B APYTOH (TaOJHILy B TEKCT, JHATpaMMYy H TIp.);

— @bIYUMBIGAMb BCE YPOBHH TEKCTOBOW MH(OPMALIHH.

— yMmemb onpeodensims BO3MOKHBIE HCTOUHUKH HEOOXOINMBIX CBEICHUH, MPON3BOIUTE MOUCK (YOPMALINH, aHATU3UPOBATH U
OLICHNMBATh €€ JOCTOBEPHOCTH.

— TIOHMMas TO3MILHUIO APYTOTO YeNOBEKa, pa3iuyams B €r0 peyd: MHEHHE (TOUKY 3pEHUs), JOKa3aTeIbCTBO (apTyMEHTHI),
(axThl; THIOTE3bl, aKCHOMBI, TEOPHH. J[JIs 3TOr0 CaMOCTOSITENLHO HCIIOJb30BaTh Pa3iMYHbIE BUABI YTeHHs (M3ydarollee,
MIPOCMOTPOBOE, 03HAKOMUTEIFHOE, TOMCKOBOE), TPUEMBI CITYIIAHHS.

— caMOMy co30aéamb UCTOYHHKH MH(OpMALUMK Pa3HOro THIIA M AJISl Pa3sHbIX ayJUTOpHii, coOIr0IaTh HHHOPMALMOHHYIO
THTHEHY M IpaBuiia HHOOPMaMOHHOI 0€3011acHOCTH;

— yMemb UCHONb306aMb KOMIBIOTEPHBIE U KOMMYHHKAIMOHHBIE TEXHOJOI'MH KaK WHCTPYMEHT JJIsl JOCTHMIKEHHS CBOUX
neneid. YMeTs BHIOMpaTh a/leKBaTHBIE 3a/laue HHCTPYMEHTAJIbHBIE IIPOrPaMMHO-aIiapaTHbIE CPEJCTBA U CEPBHCHI.

Cpeocmeom popmuposanus o3HaBaTedbHEIX YY1 ciryar yueOHBII MaTepual 1 Mpex/e BCETo NMPOAYyKTUBHBIE 33/1aHUs
y4eOHHKA.

— Hcnonp3oBaHne MaTeMaTH4YeCKUX 3HAHUM UIS PEIICHUS Pa3lMYHBIX MaTeMaTHUECKHX 3aJad M OLEHKH MOJIYyYeHHBIX
Pe3yJIbTaTOB.

— COBOKYIHOCTh YMEHHH 110 MCIIOJIB30BAHUIO JI0KA3aTEIbHOW MaTeMaTHIECKOI pedH.

— CoBOKYIHOCTb yMEHHI 110 paboTe ¢ uHpOpMAaIHEil, B TOM YHCIIE U C Pa3JIMYHBIMU MaTeMaTHYECKUMH TEKCTaMU.

— YMeHus UCII0JIb30BATh MAaTEMaTHUECKUE CPEICTBA JJIsl U3yUESHHUS M ONMCAHMS PeaIbHBIX MPOLIECCOB U SIBICHHUH.

— He3aBUCHMOCTD M KDUTUUHOCTD MBIIILICHHS.

— BoJ1s 1 HaCTOMYUBOCTD B JOCTUKECHUU LIENH.

Kommynuxamuenvie YY/I:

5-9-ii knacco

— CaMOCTOSITENBHO 0OpeaHU306b16aMs yIeOHOE B3aNMOJICHCTBHE B TpyIIIE (ONpenesiTh 00IIne 1eNH, J0OT0BapuBaThCs IpyT
C IpYyroM H T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHHMS, HPUBOOUMb apeyMelmbl, IOATBEPXKIas NX GpaKkTaMHu;

— B JUCKYCCHUH yMemb 6b106UHYNb KOHTPAPTYMEHTBI;

— YUUTBCS KpUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM APU3HA6AMb OIIMOOYHOCTH CBOETO MHEHUS (ecin
OHO TaKOBO) U KOPPEKTUPOBATH €r0;

— MOHMMAs TO3UIMIO APYTOT0, pA3iuyams B €ro pedd: MHEHHE (TOYKY 3PEHHS), TO0Ka3aTeIbCTBO (apryMEHTHI), (paKTel;
THIIOTE3bI, aKCHOMBI, TEOPHUH;

— yMemb B3TJIIHYTh HAa CUTYAIHIO C MHOM MO3UIIMU M 00208apuU8amuvcs ¢ MOABMU MHBIX TO3UITHH.




Cpedocmeom Gpopmuposanuss KOMMYHUKATUBHBIX Y'Y ][ ciTy’KaT TEXHOIOTHsSI POOJIEeMHOTO 00ydeHNsI, OpraHu3aIus paboThl
B MaJbIX TIpyIax, TaKKe HCIOJIb30BaHHE Ha YPOKAX TEXHOJOTHH JIMYHOCTHO - OPHUEHTUPOBAHHOIO W CHUCTEMHO-
JIeATEIbHOCTHOTO O0yUYeHUSI.

IMpenMeTHBIMH pe3yJIbTaTAMHU U3y4eHUs peaMeTa «MaTeMaTHKay SBJISIOTCS CIEAYIOIHe YMEHHUSI.

5-if knace

Hcnonv3zo06ams ipu pelICHUU MaTEMAaTUYCCKUX 3a]1a4, MX 00OOCHOBAaHHMH U MPOBEPKE HANHJICHHOTO PEIICHUS 3HAHUE!

Ha3BaHUI U TOCIEI0BAaTEILHOCTH YHCEN B HaTypalbHOM pany B npenenax 1 000 000 (¢ xakoro ymcia HAYMHASTCS 3TOT

psiz, Kak oOpa3yeTcs KaXIoe CIEAYIOIIEe YUCIIO B 3TOM PsAY);

Kak o0pasyeTcst KaXkaas ciaeaylomas cuyéTHas eIMHNIa;

Ha3BaHUs U 1OCIIEJ0BATEIBHOCTh Pa3psIOB B 3AIMCH YHCIIA;

Ha3BaHWUS U TIOCIIEOBATEIBHOCTD MIEPBBIX TPEX KIIACCOB,;

CKOJIBKO Pa3ps0B COACPIKUTCS B KaXKIOM KIIacce;

COOTHOIICHHE MEXIY pa3paaaMu;

CKOJIBKO €IJMHUII] KQ)XKJJ0T0 KJIacca COIEPKUTCA B 3alIMCH YNCIIa;

KaK yCTPOEHA MO3UIIMOHHAS AECATUIHAS CHCTEMA CUUCIICHNS;

€/IMHMLBI U3MEPEHHs BEJIMUMH (JIIMHA, Macca, BpeMsl, IUIOIIab), COOTHOIICHHS MEX/y HUMHU;
® JIECATHYHBIX JPOOSIX M IpaBHiIax JCUCTBUN C HUMU;

- cpasHusams NECATUYHBIC [[pO6I/I;

8bINOIHAMb ONIEPALIUH HaJl IECATHYHBIMU IPOOSMHU;

npeobpazosvisams NECITHIHYIO Ip0o0b B OOBIKHOBEHHYIO 1 HA000POT;

OKpy2nsamb LeIble Yicia U JeCITHYHbIe APOOH;

Haxooums PUOIKEHHBIC 3HAYCHUSI BEIMYNH C HEIOCTATKOM M M30BITKOM;

8bINOIHAMb TIPUOTVKEHHBIE BHIYMCIICHUS 1 OLICHKY YHCIIOBOTO BBIPayKCHUS;

(DYHKIIMOHAJIBHON CBS3M MEXIY IPYIIIIaMHU BEJMYMH (LI€HA, KOJMYECTBO, CTOMMOCTb; CKOPOCTh, BPEMs, PACCTOSHUE;
MPOU3BOIUTENBEHOCTD TPY/a, BpeMsl padoThI, paboTa).

Buvinonnams yctaeie Berancienus (B mpemenax 1 000 000) B cimywasx, CBOOMMBIX K BBEIYHCICHHUSAM B mpenenax 100, u
MMCHMEHHbBIE BEIYMCICHUS B OCTaJIbHBIX CIIydasiX; BBITOIHSITH POBEPKY MPABUIILHOCTH BBIUUCIICHUII;

6binoIMAMb yMHOXKeHHe U aenenue ¢ 1000;

6bIYUCTIAMb 3HAUCHUS YUCIIOBBIX BBIPAXKCHUI, COJepKax 3—4 ASUCTBHUS CO CKOOKaMHU U 0e3 HHX;

peuiams TPOCTHIC U COCTABHBIC TCKCTOBBIC 33134,

6bINUCHIBAN MHOKECTBO BCEBO3MOKHBIX PE3YJIbTATOB (MCXOI0B) MPOCTEHIINX CIYYalHBIX SKCIICPUMEHTOB;

HAaxoO0ums BEPOSITHOCTH MPOCTEHIITNX CITyYaifHBIX COOBITHIA;

pewams YIOOHBIM IUIsA ce0st crmocoOoM (B TOM YHCIIE U C TIOMOIIBIO TaOMUIl U TpadoB) KOMOMHATOPHBIE 3aMa4i: Ha
MIEPECTAHOBKY M3 TPEX DSJICMEHTOB, MPAaBWIO MPOW3BEICHHS, YCTAHOBJICHHWE YHCIIAa MMap Ha MHOXECTBE W3 3-5
3JIEMEHTOB;

pewams yOOOHBIM i cebs crmocoOoM (B TOM dYHCIE W C TOMOINBI0 TaOMUIl U TpadoB) JIOTHUECKUE 3aqadu,
conepxarnrie He OoJee TPEX BRICKA3bIBAHUH;

yymame THOOPMAIIHIO, 3aAITUCAHHYIO C TIOMOIIBIO TUHEUHBIX, CTOJI0YATHIX M KPYTOBBIX JHArPaMM;

cmpoums TPOCTEHIINE JTMHEHHBIC, CTOJ0YAThIC U KPYTrOBBIC THATPAMMABI,

- HaxX0OUMd PEUICHUS «OKHU3HEHHBIX)» (KOMIIETEHTHOCTHBIX) 3aa4, B KOTOPBIX HCIOJIB3YIOTCS MaTeMaTHUECKUE CPEJICTRA;

- co30aéamb TPOMYKT (pE3yJabTaT MPOCKTHOWU MEATEIBHOCTH), Ui HM3YYCHHS U OIKMCAHUS KOTOPOIO HCIOJB3YIOTCS
MaTeMaTHYECKUE CPECTBA.

6-#i Kj1acc

Hcnonvzo6ams IpH pellieHUH MATEMAaTHYECKUX 33/1a4, UX 0O0OCHOBAHHHU M MPOBEPKE HAWJACHHOTO PEIICHHs 3HAHUE O:

pacmadbleamb HATypPaJIbHOC YHCJIO Ha MPOCTbIC MHOXHUTCIIN,
HaxoO0ums HanOOJIbIINH 06H.[I/II>1 JCIUTCIIb 1 HAMMCHBIICC 06]].[66 KPAaTHOC HECCKOJIbKUX YHCCII;

- OTHOILICHUAX U NPONOpHUAX; OCHOBHOM CBOMCTBE Iponopuunu;

MPSMOM U 00paTHOM MPOMOPIIMOHATBHBIX 3aBUCUMOCTSIX M HX CBOICTBAX;

MPOIIEHTAaX;

ECJIbIX U )Z[pO6HI>IX OTPULATCJIBHBIX YHUCIAX; pallUOHAIBHBIX YUCJIaAX;

IMMpaBUJIC CPAaBHCHUA pallMOHAJIBHBIX YHUCEIT;

IpaBUJjIax BBIMTOJHCHUA onepaunﬁ HaJl paliluOHAJIbHBIMU YHUCJIAMU; CBOMCTBax onepauﬂﬁ.

Oenums YUCIIO B JAHHOM OTHOUICHUU;

HaxoO0ums HEU3BECTHBIN WICH IPOIIOPITHIH;

HaxoO0ums TaHHOE KOJMYECTBO MPOICHTOB OT YUCIIA M YHCIIO IO U3BECTHOMY KOJHYECTBY IPOILIEHTOB OT HETO;
HaxoO0ums, CKOJIBKO MPOLICHTOB OJJHO YHCIIO COCTABIIACT OT IPYTOTo;

yeenuuueams U yMEHbIIATh YUCIIO HA JAHHOE KOJIMYECTBO IIPOLIEHTOB;

peuiams TEKCTOBBIE 3a/1a4l HA OTHOILLIEHHUS, IPOTIOPLIUN U ITPOLIEHTBHIL;

cpasHusams Ba PallMOHAIBHBIX YNCTIA;

6bINONHAMY ONEpPAllMM  HaJl PalMOHAJbHBIMU YHCJIAMH, HCIIOJIb30BaTh CBOMCTBAa oOmepaluil Jyuis  yIpOIIEHUs
BBIUHUCIICHUH;

peutamb KOMOMHATOPHBIE 3a]1a49H C MTOMOIIBIO TIPABHIIa YMHOXKECHHS,

HaxoO0ums BEPOSTHOCTH MPOCTEHIINX CITyJalHBIX COOBITHH;

peutams NPOCTEHILINE 3a]]a4l HA OCEBYIO U LICHTPAJIbHYIO CUMMETPHUIO;

peuwiamsp MPOCTEUIINE 3a/1a9H HA pa3pe3aHue U COCTABICHUE TEOMETPUUCCKUX QUTYD;



HaxoO0ums PeIIeHUs «KN3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIOJIB3YIOTCS MaTeMaTHIECKIE CPEICTBA;
co30aéamv TIPOAYKT (pe3yibTaT MPOCKTHOW MEATENbHOCTH), JJIS M3YUCHHS M OMHCAHUS KOTOPOTO HCIIONB3YIOTCS
MaTeMaTHYECKUE CPEICTBA.

7-i Knacc.
Auredpa
Hcnonv3zo06amsb ipu pellICHUU MaTEMAaTUICCKUX 3a]1a4, IX 00OOCHOBAHMH U MPOBEPKE HAWCHHOTO PEIICHHUS 3HAHKE O

HaTypaibHbIX, LEJbIX, PAIIHOHAIBHBIX, UPPALIMOHANBHBIX, IEHICTBUTENBHBIX YUCTIAX;

CTETEHH C HaTypalbHBIMU MIOKA3aTENIIMU U UX CBOMCTBAX;

OJTHOWIEHAX M MpaBUJIax JEHCTBUI C HUMH;

MHOTOWJIEHAX U MpaBUJIax JeHCTBUI C HUMU;

(hopmynmax COKpaIEHHOTO YMHOXKEHHS;

TOJKAECTBAX; METOAAX OKA3aTEIbCTBA TOXKIECTB;

JIMHENHBIX YPAaBHEHMAX C OJHOW HEM3BECTHOM U METOJAX UX PELICHHUS;

CUCTeMax ABYX JTMHEHHBIX YPABHEHHI C JBYMs HEM3BECTHBIMU M METOJAX MX PEIICHUS.

Buinonanams nedicTBUA ¢ OTHOWIEHAMH U MHOTOUJICHAMH;

V3HA8amMb B BHIPAKEHUAX (POPMYJIIBI COKPAIIEHHOTO YMHOXKEHHS ¥ IPUMEHSTH UX;

packnaovléams MHOTOWIEHB! HA MHOXKHTEINH;

8bINOJIHAMb TOXKIECTBEHHBIE IPEOOPa30BaHMUS LIENBIX aNreOpanueckuX BRIPaXECHUI;

00Ka3b16aMb MPOCTEHUIINE TOKIECTBA;

HAX0OUMs YUCIIO COUYETAHUH M YHCIIO Pa3MEICHNH;

pewiams TUHEWHBIE YPaBHEHUS C OTHOM HEU3BECTHOM;

peuwiamv CHUCTEMBI JIByX JIMHEHHBIX ypaBHEHHH C JBYMS HEHU3BECTHBIMH METOJOM MOJACTAHOBKA U METOAOM
anredpandecKoro CIOXKEHUS;

peuiamb TEKCTOBBIE 337]a4l ¢ IOMOIBIO JINHEWHBIX YPAaBHEHUH U CHCTEM;

HAX00ums PEIICHUS KU3HEHHBIX» (KOMIETCHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIIOJB3YIOTCS MaTeMAaTHUECKHUE CPEICTBA,;
co30asamb TPOIOYKT (PE3ylbTaT NPOCKTHOW NESATENBHOCTH), IJISI M3YYCHHS M OIMCAHUS KOTOPOTO HCIOJIB3YIOTCS
MaTeMaTHYECKHE CPEJCTBA.

7-i knace
I'eomerpust
Hcnonv306ams IpH pelIeHUN MaTeMaTHYECKUX 33/1a4, UX 000CHOBAHMH M TIPOBEPKE HAlICHHOTO PEIICHHs 3HAHUE O:

OCHOBHBIX I'€OMETPUUCCKUX MOHATUAX: TOUKA, ITpAMasi, NIIOCKOCTb, JIy4, OTPE30K, JIOMaHasd, MHOI'OYTOJIbHUK;
OIIPCACIICHNH YyTJI1a, 6I/ICCGKTPI/ICBI yria, CMCXKXHBIX U BEPTUKAJIbHBIX YTIJIOB;

CBOMCTBAaX CMEXHBIX 1 BCPTUKAJIbHBIX YIJIOB,

OIPCACIICHNHU PABCHCTBA I'COMETPUICCKUX (1)I/Il“yp; IMpU3HAKaX paBCHCTBA TPCYT'OJIbHUKOB;

TCOMCTPHUUICCKUX MECTAaX TOYCK; 6I/ICC€KTpI/ICG yriia u CCPEAUHHOM IMCPHCHAUKYIIAPE K OTPE3KY KAK I'COMCTPUYCCKUX
MECTaXx TOYCK;

L OINPCACIICHNU NapaJUICJIbHBIX MPAMBIX; IIPU3HAKaX U CBOMCTBaX napaijiCJIbHbIX MPAMBIX;

®  AKCUOME NApAJIEIILHOCTU U €€ KPaTKOW UCTOPUH;

e  (opmyne cyMMBI YIJIOB TPEYTOJIbHHKA;

®  ONpEAeNCHUU U CBOMCTBAX CPEIHEN JIMHUU TPEYTrOJIbHUKA;

e Tteopeme QPaneca.

e [Ipumensams CBOUCTBA CMEXHBIX U BEPTUKAJIBHBIX YIJIOB [IPU PELICHUH 3a/1a4;

®  HAX0OUMb B KOHKPETHBIX CUTYAIMIX PaBHBIC TPEYTOJIbHUKH 1 IOKA3bIBATh UX PABEHCTBO;

®  ycmauasnueams MapauIeIbHOCTh NPSAMBIX M IPUMEHITH CBOWCTBA MapaJUIEIbHBIX MPSIMbIX;

®  npumeHsAmb TEOPEMY O CYMME YIJIOB TPEYrOIbHHKA;

®  UCnonbL306amb TEOPEMY O CPEAHEN IMHUY TPEYroJdbHUKa U TeopeMy darneca Npu pelIeHuH 3a1a4;

®  HAXO0OUMb PEIICHNUS GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIIOJIb3YIOTCS MaTeMaTHUECKHE CPEICTBA;

e co30agamb TIPOAYKT (pe3yiabTaT MPOECKTHOM NESATEIbHOCTH), JUIA M3YyYCHHS U OINUCAHHUSA KOTOPOTO HCIOIB3YIOTCS
MaTeMaTHYECKHE CPEICTBA.

8-ii kace

Auredpa

Hcnonvzosams Ipy peIICHUN MATEMATHYCCKUX 3ada4, UX 000CHOBaHHUU U IIPOBEPKE HaWJICHHOTO peuICHuA 3HAaHUE O:

anredpanveckoil 1podr; OCHOBHOM CBOMCTBE JIpo0wH;
npaBHiIax JIHCTBUN ¢ areOpandeckuMu Apo0siMu;
CTEIEHSIX C LIEJIBIMU [TOKA3aTeNISIMHU U X CBOHCTBAX;
CTaH/IapPTHOM BHUJIE YHUCIIa;
k
2 y=—
byHKIIHAX , X | MX CBOHMCTBax W rpadukax;
MOHATUY KBaJPaTHOTO KOPHS M apU(METHUECKOTO KBaAPATHOTO KOPHS;
CBOMCTBaX apUPMETHIECKNX KBaJPATHBIX KOPHEHi;

y=kx+b y=x

byukun Y = VX | e€ cpolictBax u rpaduke;
(bopmyIie st KOpHEH KBaJpaTHOrO YPaBHEHHSL,
Teopeme Buera juist npuBe€HHOro U 00ILIEro KBaJApaTHOTO YpaBHEHHS;



® OCHOBHBIX METOJAaX pEIICHUS IIENBIX PAIOHATBHBIX YPaBHEHHNA: METOAE PA3JIOKEHUs HAa MHOXHUTEIH W METONe
3aMCHBI HEU3BECTHOI;

METOZE PEUICHNS APOOHBIX PAIMOHAIBHBIX YPaBHEHHIA;

OCHOBHBIX METO/aX PEIICHHUS CUCTEM PAIlIOHAIBHBIX YPaBHCHHUH.

Coxpawamse anredpandeckue 1poou;

6bINOAHAMb APUPMETUICCKHE JCUCTBHS C ANTeOpanvIecKUMU IPOOSIMU;

UCNnoIb308amb CBOMCTBA CTEIICHEW C LIEBIMU MTOKA3aTeISIMK TIPU PEIICHUY 3a1a4;

3anucbléams IUCIA B CTAHIAPTHOM BHJIC;

BblNoJIHAMb TOXICCTBCHHBIC HpeO6pa3OBaHI/IH palrOHaJIbHBIX BLIpa)KeHHﬁ;
k
2 y=-— .
y X U UCIOJIb30BATh UX CBOMCTBA IIpU PEIICHUH 3a0a4,

y=kx+b y=x

cmpoums Tpadukn GyHKINH
sbluuCasMs apuPMETHIEeCKUE KBaApaTHbIE KOPHH;
npuMeHsms CBOUCTBA apu(h)METUUECKIX KBaPATHBIX KOPHEW NPH PEIICHUH 3a/1a4;

cmpoums rpadux Gyaxiuun Y = Vx W MCHOJIB30BATh €I'0 CBOMCTBA MPU PELICHUH 33/1a4;
pewiams KBaJlpaTHbIC YPaBHEHUS;
npumenams TeopeMy Buera npu penieHun 3anad;
pewams LENble pallMOHAIbHBIE YPABHEHUS METOAOM PA3I0)KEeHHU HA MHOKHTEIN M METOJIOM 3aMEHBI HEM3BECTHOI;
pewams TpOOHBIE YPaBHEHNS;
pewams CUCTEMbI PallHOHATBHBIX YPaBHEHHH;
pewiams TEKCTOBBIE 33/1a41 C TOMOIIBIO KBaIPAaTHBIX M PAIIMOHAIBHBIX YPABHEHNH U UX CHUCTEM;
HAaxoOums PEIICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX UCIOJIb3YIOTCSI MaTeMaTH4YeCKUE CPE/ICTRA,;
co30aéamv TPOAYKT (pe3yibTaT MPOEKTHOW IESATENbHOCTH), U1 H3y4eHHS U OIHCAHUA KOTOPOTO HCIOJIB3YIOTCS
MaTeMaTHYECKUE CPECTBA.

8-ii kace

I'eomerpust
Hcnonv3o6ams TIpH pEIIEHN MaTeMaTHIECKNX 33/1a4, HX 00OCHOBAaHMH M TIPOBEPKE HANIEHHOTO PEIICHHS 3HAHHUE O:

e  OIpeAeNeHUH IapajuiesiorpaMMa, pom0a, MpSIMOYToIbHUKA, KBaIpaTa; NX CBOMCTBaX M MPU3HAKAX;

e  OIPEAEICHHUHM TPAleIHH; SIEMEHTaX TPAICIINH; TEOPEME O CPEAHEH JIMHUN TPaIeIHy;

e  OIpEAENEeHUH OKPYKHOCTH, KPyTra U UX 3JIEMEHTOB,;

e TeopeMe 00 N3MEPEHUH YTIIOB, CBSI3aHHBIX C OKPYKHOCTBIO;

e  OIpEAENCHUH M CBOWCTBAaX KacaTENbHBIX K OKPY)KHOCTH; TEOpPEME O PABEHCTBE JIBYX KacaTEIbHBIX, IPOBEAEHHBIX U3
OJTHOI TOYKH;

e  OIpeAesCHUM BIMCAHHOU U OIMCAHHOM OKPY>KHOCTEH, UX CBOMCTBAX;

e  OIpezereHNH TPUTOHOMETpHYEeCKHe (PYHKIIMK OCTPOTO yIila, OCHOBHBIX COOTHOIICHUI MEXY HUMH;

e mpuéMax peuIeHUs IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB;

e  TpUroHoMerpuyeckux ¢pyHKIuax yrios ot 0 go 180°;

e  TeopeMe KOCHHYCOB M TEOPEME CHHYCOB;

e MnpuéMax pelleHUs] IPOU3BOIBHBIX TPEYrONbHUKOB;

e  (opmynax Juis IIIOMAAN TPEYTOJIbHNKA, TapaJuIeIorpaMma, Tparelny;

e Tteopeme [Iudaropa.

e  [Ipumensams NIpU3HAKK U CBOWCTBA MapajiesiorpaMMa, pom0a, IpsIMOYTOJIbHUKA, KBapaTa IpH PELICHUH 3a/1a4;

®  pewams NPOCTEHIINE 3a/1a41 HA TPAIELHIO;

®  Haxo0Oumb TPAAYCHYIO0 MEPY YITIOB, CBSI3aHHBIX C OKPY>KHOCTBIO; YCTaHABIUBATH UX PABEHCTBO;

®  npumeHAmb CBOUCTBA KACATEIbHBIX K OKPYKHOCTH IIPU PELICHUU 3a4a4;

®  pewambs 3a7a41 HA BIIMCAHHYIO U OIIMCAHHYIO OKPY>KHOCTB;

®  GbINOJHAMbL OCHOBHBIE TEOMETPUUECKUE IIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JIMHEUKY;

®  HAXO0OUMb 3HAYEHUS TPUTOHOMETPHUYECKHX (QYHKIMHA OCTPOTO YIiIa Yepe3 CTOPOHBI MPSIMOYTOJIBLHOTO TPEYTOJIbHUKA,;

®  npumeHsimb COOTHOLIEHHS MEXIYy TPUTOHOMETPHMYECKHMHM (YHKIMSMM TpW pEIICHWH 33/1a4; B YacTHOCTH, IIO
3HAYCHMIO OAHOW M3 (PYHKIMI HAXOAUTH 3HAYEHHS BCEX OCTANIBHBIX;

®  pewams NPIMOYTOJIbHBIE TPEYTONbHUKH;

®  cgoOums paboTy ¢ TpuroHoMeTpuueckuMu pyHxnusiMu yriaos ot 0 1o 180° x ciydaro ocTphIX YIIIOB;

®  npumeHsAmb TEOPEMY KOCHUHYCOB U TEOPEMY CHHYCOB IIPU PEIICHUH 3a]a4;

®  pewams NPOU3BOJIBHBIE TPEYTOJIbHUKH;

®  Hax0Oumb TJIOIAAU TPEYTOIbHUKOB, NAPAJIEIOrPAMMOB, TPANELHil;

e npumenams Teopemy Iludaropa npu pemennn 3anay;

®  HaxoOumb MPOCTEHIINE T€OMETPUIECKUE BEPOSITHOCTH;

®  HaxoOums PEUICHUS KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIIOIB3YIOTCSA MaTeMaTHIECKHE CPECTBA;

e co3z0asamb TPOAYKT (Pe3yiabTaT IMPOECKTHOW NESTENLHOCTH), A M3YyYEHUS W ONHMCaHHMS KOTOPOTO HCIIOJB3YIOTCS
MaTeMaTHYECKUE CPEJCTBA.

9-if ki1ace

Auarebpa

Ucnonvzosams I[py peIICHUN MATEMATHYICCKUX 3adad, UX 000CHOBaHHH U IMPOBEPKE HaﬁﬂeHHOFO peuIeHus 3HaHUE O:
L CBOMCTBAX YMCIIOBBIX HEPABCHCTB,
L METOAAX PECUICHUA JIMHEHHBIX HECPABCHCTB;,



CBOMCTBaX KBaIpaTHIHOUN (PYHKIINH;

METOZAX pEIIeHHs KBaIpaTHHIX HEPaBEHCTB;

METOZC MHTEPBAJIOB [ PELICHUS PAIlHOHAIBHBIX HEPABEHCTB,;
METOZaxX PEIICHHS CHCTEM HEPaBEHCTB;

cBoiicTBax u rpaduke GyHkuun Y = x" NPHY HATYPAILHOM N;

ONPEEIICHUU U CBOWCTBAX KOPHEH cTeneHu N;

CTENEHAX ¢ PalMOHAILHBIMHE ITOKA3aTEIAMU U X CBOMCTBAX;

ONpENENEHNH M OCHOBHBIX CBOMCTBax apu(MeTHUECKOH mporpeccud; (GopMmyse [ HaXOXKIEHHS CyMMBI €€
HECKOJIBKUX TMEPBBIX YICHOB;

ONpEIENEHAN U OCHOBHBIX CBOMCTBAX F€OMETPHUECKON porpeccuu; GopMylle s HAXOkKIEHHUS CYMMBI €€ HECKOIBKUX
HEPBBIX YJIEHOB;

(dopMyite U1 CyMMBI GECKOHEYHOM T€OMETPUYECKOM IPOTPECCHH CO 3HAMEHATENEM, MEHBIINUM 110 MOLYJIIO €IHHHIIbL.
Hcnonvsoeams CBOWCTBA YMCIIOBBIX HEPABEHCTB JIJIs IPEOOPA30OBAHUA HEPABEHCTB;

00Ka3b16aNMb NPOCTENIINE HEPABEHCTBA,;

pewams TMHENRHbIE HEPABEHCTBA,

cmpoump TpaQuK KBaIPaTHIHON QYHKIMHU M UCIIOIb30BaTh €0 TIPU PEILEHUH 3a/1a4;

pewiams KBaJpaTHbIE HEPABEHCTRA;

pewamp paEoOHaIbHbIE HEPABEHCTBA METOIOM MHTEPBAIIOB;

pewams CUCTEMbI HEPABEHCTB;

cmpoums rpadux Gyrxmun Y = X 5 [IPY HATYPAILHOM N M UCIIOJIB30BATh €ro MPH PELICHUH 3a/1a4;

Haxooums KOPHU CTETEHH N,

UCNONb308aMb CBOMCTBA KOPHEH CTEIICHH N MPH TOXIECTBEHHBIX NPE0Opa30BaHUsIX;

HAX0O0ums 3HAYCHUSI CTETICHEH C PallMOHAIBHBIMH NIOKa3aTe sIMU;

pewiams OCHOBHBIE 3a]]aul Ha apu(METHUECKYIO U TEOMETPHUYECKYIO IPOTPECCUH;

Haxoo0ums CyMMy OECKOHEUHON reOMEeTPUIECKON MPOrPeCcCHH CO 3HAMEHATEIEM, MEHBIIIMM 110 MOJYJTIO SIUHHUIIBL;
HAxo0ums PEIICHUS KU3HCHHBIX» (KOMIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIIOIb3YIOTCS MAaTEMAaTHYECKHUE CPEICTBA,;
co30asams TPOAYKT (PE3ylbTaT MPOCKTHOU MESTENbHOCTH), JJISi M3YYCHHS M OIMUCAHHUS KOTOPOTO HCIOJB3YIOTCS
MaTeMaTHYeCKHe CPECTBA.

9-ii Ki1ace
I'eomerpust
Hcnonv3zo6ams ipu pelICHUU MaTEMAaTUYCCKUX 3a/1a4, KX 000CHOBAHUH U MPOBEPKE HAWICHHOTO PEUICHUS 3HAHKE O

MPU3HAKAX MOJ00US TPEyroJIbHUKOB;

TEOpEME O ITPONOPLIMOHANBHBIX OTPE3KaX;

CBOMCTBE OUCCEKTPHUCHI TPEYTOJIbHUKA;

IIPONOPLUOHAIILHBIX OTPE3KaX B IPSAMOYTOJbHOM TPEYTOJIbHUKE;

MPONOPLUUOHANBHBIX OTPE3KaX B KPYTe;

TeopeMe 00 OTHOIIEHUH TUIONIa el T0100HBIX MHOTOYTOJIbHUKOB;

CBOMCTBaX MPaBUIIbHBIX MHOIOYTOJbHHUKOB; CBSI3U MEXJy CTOPOHON IMPAaBHIBHOIO MHOIOYTOJIbHHKA U pajnycaMu
BIIMCAHHOT'O U OITMCAaHHOTO KPYIOB;

OTIpeZIeTIeHUH AJIMHBI OKPYXKHOCTH U (popMyIte U1l €€ BEIYHCIICHHS;

(hopMyIe Iomaay MPaBUIBHOTO MHOTOYTOJIFHIKA;

OTIpeIeNIeHU  IIJI0MAIH Kpyra U ¢popmyrie As e€ BEIYUCICHNS; (opMyJe U BEIYUCICHNS TUIOIAaAel JacTel Kpyra;
[IPaBWJIE HAX0XJICHUSI CyMMBI U PA3HOCTHU BEKTOPOB, IIPOU3BEACHUS BEKTOPA HA CKaJIsIP; CBOMCTBA 3TUX OllepaLuil;
OIIPEJECIIEHUU KOOPAMHAT BEKTOPA U METOJaX UX HAXOKIACHMUS,

NpaBuJie BHIMOJIHEHHI onepanyii HaJl BEKTOpaMH B KOOPJIMHATHOI (hopme;

OTIpeZIeTIeHUH CKAJIIPHOTO ITPOM3BEACHHUS BEKTOPOB M (hOPMYJIE AJIS €r0 HaXOXKICHHUS;

CBSI3U MEXKIY KOOpJUHATaMH BEKTOPOB M KOOPANHATAMU TOYEK;

BEKTOPHBIM M KOOPAWHATHBIM METOJAX PEIIEHHs FEOMETPHUUECKUX 3aay.

(opmynax 00bEMa OCHOBHBIX IIPOCTPAHCTBEHHBIX T€OMETPHUECKHUX (PHUTYp: Mmapasuresnenunesa, Kyoa, mapa, HWINHIPA,
KOHYca.

IIpumensims TPU3HAKN TTOOOUSI TPEYTOJILHUKOB IIPH PEIICHNUH 3a]1a4;

pewams NPOCTENIINE 33]]a41 HAa IPOIIOPLHUOHANBHBIE OTPE3KHY;

pewiams NPOCTEUILNE 3a4a4U HA IPAaBUIIbHBIE MHOI'OYTOJIbHUKY;

Haxooums JINHY OKPY>KHOCTH, IUIOIA/b KPyTa U €ro 4acTeil;

6bINOIHAMb OIIEPALNH HaJl BEKTOPAMHU B TEOMETPUUECKOI N KOOPANHATHOI (hopme;

HaxoOums CKaIApHOE MPOM3BEACHHE BEKTOPOB M NPUMEHSTH €ro Uil HAXOXKIACHUS PA3IMYHBIX T€OMETPHUYECKHX
BEJIMYHH;

peuwiams FeOMETPUYECKUE 3aJa4d BEKTOPHBIM U KOOPAUHATHBIM METOJOM;

npuMeHsams TeOMETpUUIECKHe TpeoOpa3oBaHms INIOCKOCTH MIPH PEIICHUH I€OMETPHUYECKHX 3a/1ay;

Haxoo0ums 00bEMBI OCHOBHBIX IIPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (QUTYp: Mapauienenunesa, Kyoa, mapa, HuImHIpa,
KOHYCa;

HaxoOums PEIIeHUs! «KN3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX MCIOIB3YIOTCSI MaTeMaTHIeCKHE CPE/ICTRA,;
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®  co30agamb TIPOAYKT (pe3yabTaT MPOCKTHOHM MEATETBHOCTH), IS M3YYEHUS M ONHCAHUS KOTOPOTO HCIIONB3YIOTCA
MaTeMaTHYECKUE CPEICTBA.

V. COAEP’)KAHUE YYEBHOI'O TIPEJMETA

APUOMETHUKA

Harypansnble 4mcaa. Harypanenwlii psia.  JecatuuHas cuctema cuucieHus. ApupMeTHUECKHe MAEHCTBUSL C
HaTypaJIbHBIMH YrcIaMi. CBOUCTBA apu(PMETHICCKUX JeHCTBUI.

CremneHb ¢ HATYpaIbHBIM ITOKA3aTENEM.

YucnoBele BBIPaKCHMS, 3HAUCHNE YHCIOBOTO BhIpa)keHHA. I1opsiiok AeiicTBUI B YNCIOBBIX BBIPAKEHUSX, HCIONB30BAHNE
ck000K. Pemrenne TeKCTOBBIX 3a7a4 apupMETHISCKUMH CIIOCOOaMHu.

Jemurenu n xpataeie. CBOiicTBa M NpU3HAKK AeTUMOCTH. [IpocThie 1 cocTaBHBIC Yncia. Pa3noxeHne HaTypaIbHOTO Ynciia
Ha MPOCTHIE MHOXKUTENH. JleneHne ¢ 0CcTaTKOM.

Jpodu. OObikHOBeHHBIE JapoOu. OCHOBHOE CBOMCTBO IpoOH. CpaBHeHHME OOBIKHOBEHHBIX Ipoleil. Apudmernueckue
JEUCTBHS C OOBIKHOBEHHBIMH JIpo0siMH. HaxoskaeHue 4acTy OT LIeJIOTO | LEJIOT0 10 €ro YacTH.

Hecstuunpie  apobu. CpaBHEHHE MAECATHYHBIX JpoOeil. Apudmernyeckue IeHCTBUS C JECITUYHBIMH JPOOSIMU.
[IpencraBnenne qecATHYHOM ApoOH B BUIEC OOBIKHOBEHHOM APOOU M OOBIKHOBEHHOI B BUJIE IECATHYHOM.

[IporueHThI; HaXOXK/IeHHE POLIEHTOB OT BEJIMYMHBI M BEIWYMHBI 1O ee mpoueHTaM. OTHOILEHNE; BRIPAKEHUE OTHOILCHUS B
npouenTax. [Ipomopys; 0CHOBHOE CBOWCTBO ITPOTIOPIHH.

Permenne TeKCTOBBIX 33/1a4 apUPMETHIECKUMH CIIOCOOAMH.

Panuonanbuble uncia. [1onoXuTebHbIE U OTPULATEIBHBIC YHCTA, MOLYJIb YHUCIA. MHOXKECTBO LENIBIX YHCEIL.

m
MHOX€eCTBO PALMOHANBHBIX YUCET; PALIMOHATIBHOE YHCIIO KaK OTHOLIEHHE — , TJe M — LENI0e YUCIOo, N - HATYPanbHOE
n

gncno. CpaBHEHHE palMOHANBHBIX dYHCel. Apu]MeTHdecKkne MACWCTBUS C palUoOHAIBHBIMH gnciaamu. CBoiicTBa
apupmMeTryecKux AeHcTBHA. CTEIIeHb C MEeNbIM MTOKa3aTeIeM.
HeiicTBuTenbHbIe yncaa. KBaapaTHbiii KopeHb U3 yucia. KopeHb TpeTbel CTeTIeHH.

Ilonatue 00 uppannoHanbHOM uwucie. VppanMoOHaJIBHOCTH YHCIIA \/E U HECOM3MEPUMOCTh CTOPOHBI U JUATOHAIH
KkBajpaTa. JlecaTHUHbIEC TPUOIIIKEHHUS HPPAIIOHATBHBIX YHCEI.

MHOKeCTBO IEHCTBUTENBHBIX YUCEI; PEACTaBICHUE ACHCTBUTENBHBIX YHCEN B BUJEC OECKOHEYHBIX JECATHYHBIX APOOCH.
CpaBHeHUE 1eHICTBUTENBHBIX YHCEI.

Koopnunatnas npsmas. M3o0paskeHre yuces TOYKaMu KOOPAUHATHOM NMpsiMoil. UHCIIOBBIE TPOMEXKYTKH.

H3mepenusi, npuoOJM:KeHMsI, OLEHKH. Pa3Mepbl OOBEKTOB OKpyXamoomero mupa (OT 3JIEMEHTApHBIX YacTHI[ [0
BcenenHolt), IUTENBHOCTH MIPOIIECCOB B OKpY’KarolieM Mupe. Brinenenne Maoxutens — creneHu 10 — B 3anucu 4ucia.

[TpnbmkeHHOE 3HAaUYCHHE BENUYMHBI, TOYHOCTH NMpHOMIKeHHsa. OKpyTJIeHHE HATypalbHBIX YHCEN U ACCATHIHBIX APOOEH.
IIpukuaka u oieHKa pe3yNnbTaTOB BEIYMCICHHM.

AJITEBPA

Aaredpanyeckne BbIpakeHHsl. bykBeHHbIE BEIpaskeHUs! (BBIpaXKeHNUS C IIepeMeHHbIMHI). YncioBoe 3HaueHne OyKBEeHHOTO
BeIpaXEHUs. JlomycTHMBble 3HaueHMs NepeMeHHbIX. llojcTaHOBKAa BBIpaKCHWH BMecTO IepeMeHHbIX. IIpeoOpasoBaHme
OYKBEHHBIX BEIp2)KCHUI Ha OCHOBE CBOWCTB apU(METUICCKUX JIeHCTBUI. PaBeHCTBO OYKBEHHBIX BBIpaKeHUH. T0XKIECTBO.

CreneHp ¢ HaTypajJbHBIM IOKa3aTesleM M ee cBoHcTBa. OnHOUIEHB M MHOrowieHsl. CTeneHb MHOrodsieHa. CloxeHwue,
BBIYUTAHUE, YMHOXKEHIE MHOTO4JICHOB. DOpMyJIBl COKpAIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBI U KBaapat pasHocTH. Popmyna
pasHOCTH KBajpaToB. I[IpeoOpa3zoBaHMEe IENOTO BBIPAXKEHHS B MHOTOWICH. Pa3nojkeHHE MHOTOYJICHOB HAa MHOMKHTEIH.
MHorouieHsl ¢ 0HON mepemeHHOW. Kopenb MHorowieHa. KBajpaTHbIii TpexdlieH; pa3io)XKeHHe KBaJIpaTHOTO TPEX4iIeHa Ha
MHOXHTEIH.

Anrebpanueckast qpo0b. OCHOBHOE CBOWCTBO anreOpamdeckoit npoou. CrokeHue, BBIYMTaHHE, YMHOXEHHUE, IeTICHHE
anredpandecknx apodeit. CTeneHp ¢ esIbIM IT0Ka3aTesieM U €€ CBOMCTBA.

ParonansHble BEIpayKeHMS U X peoOpazoBanus. JJ0Kka3aTesbCTBO TOXKIECTB.

Ksanparnsie xopau. CBoiicTBa aprudMeTHIecKuX KBaApaTHBIX KOPHEH M MX NMPUMEHEHHE K MPeoOpa3OBaHMIO YHCIIOBBIX
BBIPA)KEHUH U BBIYHCICHUSM.

YpaBuenusi. YpaBHenue ¢ ogHod nepemeHHoil. KopeHb ypaBHeHus. CBOHCTBa YMCIIOBBIX pPaBEHCTB. PaBHOCHIIBHOCTD
YpaBHEHUH.

Jluneiinoe ypaBHeHue. KBanpaTHoe ypaBHeHHe: (opMyia KOpHEH KBaapaTHOro ypaBHeHHA. Teopema Buera. Pemrenme
YPaBHEHUM, CBOAAILMXCS K JIMHEHHBIM U KBaJipaTHbIM. IIpuMepsl pelieHus ypaBHEHUH TPETbeH U 4eTBEPTON creneHu. Pemenue
JIPOOHO-PAIMOHANTBHBIX YPaBHEHUH.

YpaBHeHHUE ¢ ABYMs NepeMeHHBIMH. JIMHelWHoe ypaBHEHHWE C ABYMS NMEPEMEHHBIMH, IPUMEpHl PEIICHHUsS ypaBHEHHWH B
HEJBIX YUCTax.

Cucrtema ypaBHEHHMH ¢ IByMs NepeMEHHbIMU. PaBHOCHIBHOCTH cucTeM. CHCTEMBI BYX JTMHEHHBIX YPaBHEHHUH C AByMs
NEPEMEHHBIMY; PELICHHE IOJCTAaHOBKOM U clOXeHHeM. [IpuMepsl pelleHHs CUCTEM HEIMHEWHBIX YPaBHEHUI ¢ JOByMs
HNEPEMEHHBIMU.

PerieHne TeKCTOBBIX 33124 aJIreOpandeckuM CIIOCOOOM.

JlekapToBbl KOOpIMHATHI Ha IUIOCKOCTH. I'padmueckas MHTEpHpeTanysi ypaBHEHUS C IBYMs IE€peMEHHBIMH. [ 'padux
JMHEHHOTO YpaBHEHUsI C ABYMs IIEPEMEHHBIMHU; YIIIOBOH KOA((HUIMEHT NpsIMOiA; yCIIOBHE NapajuIeIbHOCTH NMpAMBIX. [ padukn
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MPOCTEHIINX HEJIMHEHHBIX ypaBHEHUH: Tapaboia, runepboiia, OKpy)HOCTh. [ padrdeckas MHTEpIpETAIIUs CUCTEM YPaBHEHHH C
JIBYMS IEpEMEHHBIMH.

HepaBencTBa. UncinoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ onaHoil mepemeHHOW. PaBHOCWMIIBHOCTH HepaBeHCTB. JIMHEilHbIE HEpaBEHCTBA C OJIHOM NEPEMEHHOM.
KBanpaTtasie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJHON TIEPEMEHHOM.

OYHKIINN

OcHoBHBbIE MOHATHS. 3aBUCHUMOCTH Mexay BenuuuHamu. [IpeacraBnenue 3aBucumocteil Qopmyinamu. [lonsTue
¢GyHKIHH.

OO0nacTh OmpeieieHUsT U MHOXKeCTBO 3HaucHui (yHknmu. CrocoObl 3amanus ¢yukiuu. ['paduk ¢ynknmu. CoiicTBa
(yHKIHl, UX 0TOOpakeHHe Ha rpaduke. [Ipumeps! TpaguKOB 3aBUCHIMOCTEH, OTPAKAIOUINX peallbHBIE IPOLIECCHI.

Yucaosble pyHknun. OyHKIMN, ONUCHIBAIOIINE MPSIMYIO M 00PaTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, X TPA(QUKH U
cBoiicTBa. JInneitHast QyHKIH, ee rpaduk u cBoiicTBa. KBagpaTmyHas QyHKIW, ee rpaduk u cBoiicTBa. CTerneHHbIe QYHKIIUH C
HATypaJIbHBIMH NIOKa3aTeIsIMU 2 U 3, X rpad)uKy U CBOMCTBA.

I'padukn Gpynxumit y= \/a Y :3‘/6, y=[x|.

YucaoBble MocjaeA0BaTeIbHOCTH. [loHATHE 4YHCIIOBOM TMOCHENOBAaTEIBHOCTH. 3aJaHHE MOCJIENOBATEIHLHOCTH
peKyppeHTHOH hopMymoit 1 popmMyIoii N-ro dieHa.

Apudmernueckas M TreoMeTpuueckas mnporpeccud. PopMynsl N-To dileHa apuMETHUECKOH U TeOMETPHYECKON
Iporpeccuii, CyMMBI TIepBEIX N wWieHOB. V300pakeHre UYiICHOB apH()METHUECKOW M TeOMETPUYECKOH MpOrpeccHil TOYKaMu
KOOPAWHATHOW TIOCKOCTH. JIMHEHHBIH 1 3KCTIOHEHIHANBHBIN pocT. CII0KHBIE TIPOLICHTHI.

BEPOSATHOCTDb U CTATUCTHUKA

OnucarensHasi craTHCTHKA. [IpencraBieHre JaHHBIX B BUIE TaOIML, Auarpamm, rpadukos. CinydaiiHas W3MEHYUBOCTb.
CraTucTuueckre XapakTepUCTHKH HaOOpa JaHHBIX: CpeiHee apu(MeTHuecKoe, MelauaHa, HanOoJblllee W HaMMEHbLIEe
3Ha4YeHHus, pazMax. [IpeacraBieHne o BEIOOPOUHOM HCCIIEIOBAHUH.

Cayuaiinble coObITHSI M BepoOsITHOCTB. [loHATHE O cilydyalfHOM OIBITE M cily4dalHOM coObITuu. YacToTa cirydaifHOro
coObITus. CTaTUCTUUECKHUI MOJX0/] K MOHSATHIO BEPOSITHOCTH. BEpOsSTHOCTH MPOTHBOIOJIOKHBIX COOBITHH. JlocTOBEpHBIE U He-
BO3MOJKHBIE COOBITHS. PaBHOBO3MOXKHOCTE cOOBITHH. Kitaccnueckoe ornpezneneHne BeposTHOCTH.

Komo0nnaropuka. Pemenne KOMOMHATOpHBIX 3agad mnepebopoM BapuaHToB. KOMOMHATOpHOE MNpaBHJIO YMHOKCHHS.
[lepectaHoBKY 1 (akTOpHAIL.

I'EOMETPUA

Harasignas reomerpusi. Harmanasle npeactaBieHus o ¢Urypax Ha IUIOCKOCTH: MpsiMasi, OTPE30K, JIyd, Yrojl, JOMaHas,
MHOTOYTOJIbHHUK, OKPYJKHOCTb, KpYr. UeTBIpEXyroNbHHUK, NPSMOYTOJbHUK, KBaApaT. TpeyroibHHK, BHABI TPEYTOJBHUKOB.
[IpaBuiabHBIE MHOTOYTOJNBHUKH. I300paxkeHue reomerpudeckux ¢uryp. BzaumHoe pacronokeHHe ABYX MpSMBIX, ABYX
OKPYXHOCTEH, IPSAMOI U OKPYKHOCTH.

Jmuna otpeska, nomanoil. Ilepumerp MHoroyronbHuka. EaviHuLBI u3MepeHus AJuHbL. V3MepeHune MIMHBI OTpes3Ka,
MOCTPOCHHE OTpe3Ka 3aJaHHOI JUIHHBL.

Bunel yrios. I'pagycHas mepa yria. I3smepeHne u NOCTpOEHUE YIJIOB C IOMOILBIO TPAHCIIOPTUPA.

[onstTre mnomann GuUrypsl; €IUMHWIBI W3MEpeHMs Iomand. Ilmomans NpAMOYrolbHMKA M IUIOMIaAb KBajparta.
[TpnbmmxenHOe M3MepeHne momaaei Gpuryp Ha xieryaroit Oymare. PaBHoBenmkue Guryps.

Harnsnaele npencraBieHus O MPOCTPAaHCTBEHHBIX (QUrypax: KyO, mapajuienenune], NpU3Ma, mupaMuiaa, map, cdepa,
KOHyC, IIMHAp. M3o00pakeHne mnpocTpaHcTBeHHBIX (uryp. Ilpumepsr ceuennii. MHororpanHuku. IlpaBuibHbIE
MHOTOrpaHHHKH. [IpuMepsl pa3BepTOK MHOTOIPAaHHHUKOB, LIMIMHJPA U KOHYCA.

[onsTre o6beMa; equHUIBl 00beMa. OOBEM NPSIMOYTOJILHOTO MapaulesienuIe1a, Kyoa.

[Monsitue o paBeHcTBe duryp. LlenTpanbHas, oceBas U 3epKalibHas cuMMeTpuu. M300pakeHne CHMMETPUYHBIX (BHUTYD.

I'eomerpuueckue ¢urypol. Ilpsmeie uw yrael. Touka, mpsmas, TwiocKOcTh. OTpe3ok, Jyd. Yron. Bumsr yrios.
BeprukanbHble U cMexHbIE yIUIbl. buccekTpuca yria.

[MapannensHple ¥ Tepecekaromuecss MpsMbele. llepneHIUKyIsIpHBIE TpsMbBIe. TeopeMbl O MapauIeIBHOCTH U
MEepHEHINKYIIPHOCTH NPpAMBIX. [leprneHankynsap u HakiIoHHas K npsiMoi. CepeIMHHBINA TePIEHIUKYIISP K OTPE3KY.

I'eomerpuueckoe mecto Touek. CBONCTBAa OUCCEKTPUCHI yIJIa M CEPEHMHHOTO MEPIECHANKYIIApa K OTPE3KY.

Tpeyronsauk. BricoTa, mMenmana, OHCCEeKTpHCa, CpPeHSS JIMHHMS TpEyrojbHUKa. PaBHOOEIpEeHHBIE W PaBHOCTOPOHHHE
TPEYrOJIbHUKH; CBOMCTBA M MPHU3HAKM PaBHOOEIPEHHOTO TpeyrojbHUKa. [Ipu3HaKkyM paBeHCTBA TPEyroybHHKOB. HepaBeHCTBO
TpeyroiabHuKka. COOTHOIIEHUS MEXIy CTOPOHAMHM M yriaaMu TpeyronbHuka. CymMMa yrioB TpeyrojbHHKA. BHemiHue yriiel
TpeyrompHuKa. Teopema @aneca. [Tomobue TpeyrompHuKoB. [Ipu3Haku momobus TpeyronsHUKOB. Teopema [Tudaropa. Cunyc,
KOCHHYC, TAHT€HC, KOTAHT€HC OCTPOro yIJja MpsIMOYrOJIbHOTO TpeyroibHHKa U yriaos oT 0 mo 180°; mpuBeaeHue K ocTpomy
yriay. PemieHue npsMOYronbHBIX TpeyroJbHUKOB. OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. POpPMyIbI, CBA3BIBAIOIUE
CHHYC, KOCHHYC, TaHT€HC, KOTAaHTE€HC OJHOT0 M TOTO € yrjla. PemeHme TpeyrolbHHKOB: TEOpeMa KOCHHYCOB M Teopema
CHHYCOB. 3aMeuaTeNbHbIe TOUYKH TPEYTOJIbHUKA.

YetsipexyronpHuK. [lapammenorpamMM, ero CBOWCTBa W TpHU3HAKHU. [IpsAMOyroimbHHK, KBajapar, pomMO, WX CBOMCTBa U
npu3Haky. Tparmerus, cpeaHssl IMHAS TPATeInu.

MHoroyronsHUK. Breimykisie  MHOroyronsHHKH. CyMMa  YIVIOB  BBITYKJIIOTO  MHOTOYTOJIBHUKA. [IpaBMIIBHBIE
MHOTOYTOJIbHUKH.

OxpyxHOCTb U KpyT. Jlyra, xopaa. Cextop, cerMeHT. LleHTpanbHblil yroil, BIUCAHHBIN yroJl; BEIMYMHA BIMCAHHOIO yIJa.
B3aumMHoe pacnonoxeHue NpsiMOd U OKPY>KHOCTH, ABYX OKpyxkHocTeil. KacarenbHas u cexymiasi K OKpY>KHOCTH, UX CBOMCTBA.
Brnucansble u onucaHHble MHOTOYrOJIbHUKU. OKpYXKHOCTb, BIMCaHHAas B TPEYTOJbHHK, U OKPYXKHOCTb, OIMHUCAHHAs OKOJIO
TpeyrojibHUKa. BrincaHHbIe U ONMUCAHHBIE OKPYKHOCTH IIPABUIBHOIO MHOTOYTOJIbHUKA.
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I'eomerpuueckne mpeobOpasoBanus. [lonstme o paBeHcTBe ¢uryp. IloHsTHE O IBI)KEHMH: OcCeBas M LEHTPAIbHAs
CHMMETPHH, NTapaJUIEIbHBIN TepeHoc, ToBOpoT. [ToHsTHE 0 MOg0OUN GUTYp ¥ TOMOTETHH.

Pemmenne 3a1a4 Ha BEIYUCICHUE, JOKA3aTEIbCTBO U IIOCTPOCHUE C MCIONB30BAHNEM CBONCTB M3YYEHHBIX (QUTYD.

HN3mepenne reomerpuyeckux BeJduduH. [[mmHa oTpeska. PaccrositHme oT ToukM A0 mnpsmoi. PaccrosiHme mexmay
HapajselbHbIMU MPSIMBIMH.

ITepumMeTp MHOTOYTONBHUKA.

JlinHa OKpYKHOCTH, YUCIIO JI; JUIMHA TYyTH OKPYKHOCTH.

I'panycnas mepa yria, COOTBETCTBUE MEXTy BEIMUNHON LIEHTPAIBHOTO yria U JIMHOM JYTH OKPYKHOCTH.

[onsTve mromanu mockux ¢uryp. PaBHOCOCTaBIeHHBIE M paBHOBENMKHE QUIypbl. [liomane npsMoyrojbHHUKA.
[Inomanyu napanienorpamma, TpeyroibHUKa U Tpaneuuu. Ilmomans MHoroyronsHuka. [lnomans kpyra ¥ IUIOm@aab CEKTopa.
CooTHoLIEHUE MEX/Ty TUIOLIASIMU TTOI00HBIX QUTYD.

Pemmenne 3a1a4 Ha BRIYMCICHNE U I0KA3aTEIBCTBO C UCIONBb30BAaHNEM U3YyUEHHBIX (POPMYIL.

Koopaunartel. YpaBHenue npsimoil. KoopauHaTel cepenuHbl oTpe3ka. Dopmysa pacCTOSHUS MEXIAY IOBYMsI TOUYKaMH
TUIOCKOCTH. YPaBHEHHE OKPYIKHOCTH.

BexTopsl. J[nnHa (MOIynp) BekTopa. PaBeHcTBO BekTopoB. KommaeapHsie BeKTOphl. KoopauHaThl BEeKTOpa. Y MHOKEHHE
BEKTOpa Ha YHCIO, CyMMa BEKTOPOB, Pa3JIOKEHNE BEKTOpa MO JBYM HEKOJUIMHEApPHBIM BekTopaMm. CKalsipHOE IpPOW3BEACHHE
BEKTOPOB.

JIO'NKA U MHOXECTBA

TeopeTHKO-MHOKECTBEHHbIC IMOHATHS.
9JIEMEHTOB, XapaKTEPUCTUYECKUM CBOHCTBOM. CTaHmapTHBIE 00O3HAUEHHsI YHCIIOBBIX MHOXecTB. IIycToe MHOXECTBO M €ro
o6o3nauenue. [ToqmHOXKecTBO. OOBEIMHEHNE U IIEpeceYeHUEe MHOXKECTB.

WnnrocTpariyst OTHOIIEHHH MEXy MHOXKECTBAMHU € TIOMOIIbIO JuarpaMM Ditiepa — BenHa.

duieMeHTHI Joruku. OnpenencHue. AKCHOMBI U TeopeMsl. Jloka3aTenbcTBO. Jl0ka3aTenbCTBO OT MPOTHBHOrO. TeopeMa,
obpaTHas nanHou. [Ipumep n KOHTpIpUMED.

[TonsTHE O PaBHOCHILHOCTH, CIIEAOBAHNH, YIIOTPEOICHNE IOTHUECKUX CBA3OK €Cal ..., MO 8 MOM U MOAbKO 8 MOM clyudae,
JIOTUYECKHUE CBA3KH U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3ZBUTHUU

(ComeprkaHue paszena BBOAUTCS 10 MEPE U3YUSHHS IPYTUX BOIIPOCOB. )

Hcropus (GopMupoBaHUs IMOHSITHS YWCIA: HATypajbHbIE 4MCia, OPOOH, HEIOCTaTOYHOCTh PALMOHAIBHBIX YHCEN IS
reOMETPUYECKUX U3MEPEeHNH, nppaloHaibHble unciaa. CTapiuHHBIE CUCTEMBI 3amucu uucel. J[poou B Basuione, Erunre, Pume.
OTKpbITHE AECATUUHBIX ApoOei. CTapuHHBIE cuCTeMbl Mep. JlecsTudHble ApoOM M MeTpudeckas cuctema mep. IlosBienue
OTpHLATENbHBIX Yiced U Hys1. JLIMaraunxuii, T. Ditnep.

3apoxaenue aareopsl B Heppax apupmeruku. An-Xopesmu. Poxnenne OykBenHou cumBosuku. [1. depma, @. Buer, P.
Jexapt. HMcrtopust Bompoca O HaxoXXICHHUH ()OpMyN KOpHEH anreOpandyecKux ypaBHEHHH, HEPa3pelIMMOCTh B PaJHKaIax
ypaBHeHHH crernieHn, 6onpmiei getsipex. H. Taptanss, k. Kapmano, H. X. A6ens, D. anya.

W3obpeTenne MeToa KOOPAMHAT, ITO3BOJIIOIIETO NEPEBOANTH TEOMETPHUECKIE OOBEKTHI Ha SI3BIK anreOpel. P. JlekapT u
I1. ®epma. IIpumeps! pa3IUUHBIX CUCTEM KOOPIUHAT HA IIOCKOCTH.

3amaua Jleonapmo [Tuzanckoro (PuboHayun) o Kposmkax, ancina ®ubdonadyn. 3agada o MaxMaTHOH TOCKE.

Hcroku Teopun BeposiTHOCTEH: cTpaxoBoe neno, azapTHele urpel. II. depma u b. Ilackans. S. bepuymm. A. H.
Kommoropos.

Ot 3emniemepust k reomerpur. [lugarop u ero mkona. Panec. Apxumen. [locTpoeHne ¢ MOMOLIBIO UPKYJISI U JTMHEHKH.
ITocTpoeHue npaBUIIBLHBIX MHOTOYTOJBHUKOB. Tpuceknus yrina. KBagparypa kpyra. Y aBoenue ky6a. cropus uncna s1. 30510T0€
ceuenne. «Hauana» EBxnuaa. JI. Oitnep. H. . Jlobadyesckwuii. Micropus maroro mocryiara.

Codusmbl, mapagoKChl.

MHO)KGCTBO, 9JICMCHT MHOXCCTBA. 3a)IaHI/I€ MHOXECTB TICPEUYUCICHHUCM

TEMATHYECKOE INTAHUPOBAHUE

5 kmacc. MaTemartuka.5 4acoB B HeJlewro, Becero 175 gaco. KoHTpomsHBIX pador 15.

KoJa-Bo
4acoB

Conep:xanue yueOHOro MaTepuasa

OcHOBHBbIE BU/IbI Y4eOHOM AeATeJbHOCTH 00y4alouXxcst

1. Harypanbhele ymcna u mkansel (15
Y4acoB).

O6o3HaucHUE HATypaJIbHBIX YHUCCII.

3

3 OTpe3ok. Jmna OTpe3Ka.
TpeyronbHUK

2 ITnockocTs, mpsiMas, JTyHd.

3 IIxanbl 1 KOOPAUHATHI.

3 Memnbie unm 6oJtbIe

Kontponsnas padora Nel

OmuceIBaTh CBOMCTBA HATYpalbHOTO psina.UuTaTe M 3alMCHIBATH HATYypalbHbIC
YHClia, CpPAaBHUBATH M YIOPSAAOYHMBATH UX.BBINOJHATE BEIYHMCICHUS C
HaTypaJbHBIMU YUCIIAMH; BBIYUCISATh 3HAUEHHS CTerieHeill. UepTUTh OTPEe30K 1o
JAHHBIM JIByM TOYKaM W Ha3blBaTh €ro, U3MEPsTh U CPABHUBATH OTPE3KH C
MOMOIIBI0 LUPKYJISl, HAXOMUTh IUIMHY OTpe3Ka C [OMOIIBIO JIMHEHKH |
BbIuKcieHud. CTPOUTh TPEYrojbHUK, 0003HAYaTh €ro CTOPOHBI M BEPLIMHbI,
OOBSICHATD, YEM OTJIMYACTCS HPSMasi OT OTPE3Ka, YEPTHTh €€ 1 0003HAYATb.

AHaIM3MpOBaTh U OCMBICIMBATH TEKCT 3a/lauu, rnepedopMyIHpoBaTh YCIOBUS,
U3BJIEKaTh HEOOXOAMMYIO MH(OPMAINIO, MOJEIMPOBATh YCIOBUS C ITOMOIIBIO
CXeM, pHUCYHKOB, pEajbHBIX IIPEJMETOB; CTPOUTH JIOTMYECKYIO LETOUYKy
paccyX/IeHHH; KPUTHIECKH OIICHUBATh MOIyYSHHBIH OTBET, IIPOBEPATH OTBET HA
COOTBETCTBHE YCJOBHIO. Pacrio3HaBaTh Ha 4YepTeXaX, PUCYHKAaX M MOJEISIX
TEOMETPUUECKUE ¢urypsl, KOH(UTypanuu ¢uryp. N306paxatsb
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reomMerpuueckue (QUrypbsl Ha KierdaToil Oymare. M3mepsTe M cpaBHHBATh
OTpe3Ku. BelpakaTb OJJHU €JMHUIIBI H3MEPEHHUS JUIMH Yepe3 Ipyrue
Omnpenensats 1eHy neneHus mKanbl. CTPOUTh IIKAJIBI ¢ TOMOIIBIO BBIOPaHHBIX
€IMHUYHBIX OTpe3KOoB. HaxonuTh KOOpAMHATBHI TOYEK M CTPOUTH TOYKH IO HX
KOOpANHATAM.

Pemmate koMOMHATOpHBIE 3amaud IepedOpOM BapHAHTOB.

[pencraBnsaTs TaHHBIC B BHIE TaOJIHL M AUarPaMM; U3BJICKaTh HHPOPMALHIO U3
TaOJUI] ¥ THATPAMM.

2. CrnoxeHnue u BBIYUTAHUE
HaTypanbHbIX yncen (21 gac).

CnoxxeHue HaTypaJIbHbIX YUCCII U €ro

BEBINONHATE BBIYMCICHUS C HaTypaJlbHbIMU YHWUCJIIaMU; BBIYUCIATH CYMMY H
HCU3BCECTHBIC CJlara€MbI€, €CJIM HU3BECTCH PE3YyJIbTAaT CJOXKCHUA U OpYyroc
cj1aracéMoc€, UCI10Jb30BaTh CBOMCTBA CI0XKEHUS IJIS YIpOIICHU BBIYMCIICHUM.

5 cBOMCTBA HaxoauTs IMHY OTpe3Ka IO €ro 4acTsSM U 4acTb OTpE3Ka, 3Has BEIMYUHY BCETO
- OTpe3Ka U APYTUX ero yacrei, MepUMETp MHOTOYrojbHMKA. Pemarts 3anmauu,
4 BrrauTanmue. WUCTIONb3Yysl JEWUCTBHS cllokeHusa. PackianplBath YHCIO 1O paspsnaM U
Pemenue KoMOMHATOPHBIX 3a/1ay. HA00OPOT, BBINIOJHATH CIIOKEHHE 9YHCeT B CKOOKax. BHIMOMHATH neiicTBus
Konrponsas paGota Ne2 BBIYUTAHHUS, HCIIOJIB30BATh CBOWCTBA BEIUUTAHMSA AJISl YIPOILEHHS BEIYUTAHNUS.
UWTaTh U 3alUCHIBATh YHCJIOBBIE BBIPAXKECHHUS, HAXOANTh 3HAYECHUS BBIPA)KECHUIA,
3 ncioBbie u OYKBEHHBIC BRIDAKCHHS. | 3aychiBaTh pelIeHHs 33/1a9H B BH/E YHCIOBBIX WIH GyKBEHHBIX BBIPayKeHHl.
3 ByKBeHHa}I 3aMCh CBOUCTB CJIOKCHUS Beruucnare 4uciaoBoe 3HaYEHUE 6yKBeHHOF0 BBIpQOXKCHUS TIPU 3aJaHHBIX
U BBIYMTAHUSL 3HaueHuAX OykB. [IpUMEHATH CBOWCTBA CIOXKEHWA W BBIYUTAHMASA IS
4 Vpasiente, YIPOLICHUS BLIpameHuHﬁ. Pemate ypaBHeHUS — HAXOJUTH €r0 KOPHHM, 3a7a4H C
MIOMOIIBIO0 ypaBHEHUH. MoJenupoBaTh HECJIOXKHBIE 3aBHCHMOCTH C MOMOIIBIO
(hopMyII; BBIOJHSTE BHIYUCICHUS 110 HOpMyIIaMm.
! Kontpobnas paGora Ne3 Pemate koMOMHATOpHBIE 3a1a41 IEpeOOPOM BapHAHTOB.
3. YMHOKeHHE n ACTICHUAC | QopMynupoBaTh, 3alKCHIBATH C TMOMOIIBIO OYKB OCHOBHBIC CBOWCTBa
HATypaJbHbIX yucen(27 4acoB). YMHOMKEHISL.
Y MHOKEHHE HATYPaIbHBIX drcen u ero | POPMYIHPOBATh  ONPEACNCHHSA  JCHCTBUA  YMHOKCHHS, — MHOKHTEIS,
5 CBOMCTRA. MIPOU3BEACHUS, HEU3BECTHOTO MHOXXHUTENS. 3aMEHATh JeiicTBHE YMHOXEHHUS
CJIO’KEHHEM U Ha000poT
7 R— [IpuMeHATH CBOMCTBA YMHOXKEHHS AJIS YIPOILEHHS BEIYUCIICHUIA.
‘ DopMynIupoBaTh ONpPEAENEHHUs ACAUTENs, IEIMMOr0, YacTHOTO, HEMOIHOIO
3 Jlenenue ¢ 0CTaTKOM YaCTHOTO U OCTATKa.
VYnpomaTs BEIpaKeHUs, pellaTh ypaBHEHHS.
! Kontponynaz padora Ned BBIE)'IOJ'IHFITB BI;)I‘II/ICHGHI/& c Ha};r;paHLHLIMI/I YUCIIAMH; BBIUUCIAT 3HAYCHUS
5 VYrpolieHue BeIpakeHU. CTEIEHEN.
3 TTOpSIOK BBINOTHEHHS AeHCTBHiI. Haxonuts neiictBust nelzBoﬁ H BTOPOH CTYIICHU B BBIPAYKEHUSAX, BBIIOJIHATD UX,
paccTaBss HOPSA0K ASHCTBUH.
2 Crenensb uucna. Kagpar u ky0 uucia. [IpeacTaBisTh JaHHBIC B BUJIE YaCTOTHBIX TAOJIMII, JUATPAMM.
1 Kontponsnas padora Ne5
4. ITnomamu u o6bemsl (12 gacoB). MozenupoBarh HECIOKHBIE 3aBHCHMOCTH C IOMOIIBIO (HOPMYII; BBIMOIHATH
2 DopMyIsL. BBIYMCIICHHUS TI0 (QopMysiaM. AHaIU3MPOBaTh M OCMBICIHMBATh TEKCT 3aJ1auM,
nepedopMynupoBaTh  yCJOBHs, H3BJIEKaTh HeoOXomumyro HUH(MOpMaLUIo,
2 [Tnomans. ®opmyina IIomaa1 | MoaeaupoBaTh yCJIOBHSA C IOMOINBIO CXEM, PHCYHKOB, PEalbHBIX MPEIMETOB;
NpAMOYTOJIbHUKA. CTPOUTb JIOTMYECKYHK) LEIOYKY PpacCyKICHUH; KPUTHUYECKU OLICHUBATH
3 E/IMHUIB! H3MepeHNs! TUIOMaIeH. MIOJTy4EHHBIH OTBET, IPOBEPSITH OTBET HA COOTBETCTBUE YCIOBUIO. Pacro3HaBarh
Ha 4YepTeXxax, PUCYHKaX M MOJEISIX TreoMmerpuueckue ¢urypsl. [IpuBoanTsb
- NIPUMEPHl  AHAJIOTOB  I'€OMETPUYECKHMX (GHUTyp B  OKpYKalolleM MHpE.
1 IIpsiMOyronbHbIi NapauleIenuet. H3obpaxkaTh TreoMeTpuuecKne (QUTYpPHl M WX KOHQUTYypaliH OT PYKH H C
3 O6bembl.  OGBEM  HPSMOYTOJILHOTO | HICIIONB30BAHMEM YEPTEKHBIX HHCTPYMEHTOB. BBIMHCIISTS MIIOMAAH KBAPATOB
napasienenure/a. U TPSIMOYTOJIbHUKOB, HCIOJB3Ys (OPMyJbl IUIOLIAAM KBajpara M IUIOMIaAn
OpAMOYTOJIbHUKA .BeIpakaTh OJHM €AWHHUIBI W3MEPEHHUs IUIOMAAd dYepe3
apyrue. Bprucnares o0beMbl  Ky0a M IPAMOYTOJIBHOTO NapayljielienuIesa,
UCTIONB3ysT 0o0beMa Kyba M oObeMa MPSMOYTOJHHOTO Tapasliesenume/a.
1 KoHTposbHas pa6ota Ne6 Bripaxats oTHE eIMHUIEI H3MEPEHUs 00beMa uepes Apyrue. Pemarts 3agadun Ha
HaXOXKJCHHE IUTOMaAel KBagpaTOB M MPSIMOYTOJIBHHKOB, 00bEMOB Ky0OB W
MIPSIMOYTOJIBHBIX — MapayuienenunenoB. CTpoUTh CTOJNOYATBIE JAWMArpaMMbl;
MIPUMEHSTH MOJyYeHHbIE 3HAHUS [IPY PELIEHNN 3a/1a4.
5. OObIKHOBEHHBIE IpoOH (23 vaca). MopenupoBath B TpaduuecKOH, NpeIMeTHOH (opMe TNOHATHI M CBOICTBa,
OKpYKHOCTb H KDYT. CBSI3aHHBIC C TIOHATHEM OOBIKHOBEHHOU JIpoOu.
2 Ipaktuueckas pabota 1o  cGopy, @®opmynupoBath, 3amuChHIBaTH C IOMOIIBI0 OYKB OCHOBHOE CBOMCTBO

OpraHMu3aliy U MOACUETY JaHHBIX.

Jomu. OOBIKHOBEHHEIE POOU.

CpaBHeHue qpoOeid.

OOBIKHOBEHHOM JIpo0Ou, paBuiIa JEHCTBHUI ¢ OOBIKHOBEHHBIMH APOOSIMU.
[IpeoOpa3oBbIBaTh OOBIKHOBEHHBIC APOOM, CPaBHMBATh M YIOPSA0YUBATH HX.
BbINOMHATE BEIYUCICHUS C OOBIKHOBEHHBIMH JIPOOSIMHU.

@dopMynupoBaTh OIpENeNIeHHs] TPABUIBHBIX, HENPAaBUILHBIX U CMEIIaHHBIX

14




HpaBI/IHLHLIC 1 HCHIPaBUJIbHBIC HpOGI/I.

KonTponbHast padorta Ne7.

CnoxxeHne W BBIYUTAHHE ApoOEH ¢
OUHAKOBBIMH 3HAMEHATEISIMH.
PeuieHre KOMOMHATOPHBIX 3a/a4.

JHenenue u qpodu.

CMellIaHHbIE YHCIIa.

CrnokeHue W BBIYUTAHHE CMELIAHHBIX
YHUCCII.

Konrponbnas pabora Ne§

IpooOeit.

YMeTh cKiIaapIBaTh (BEIYUTATh) IPOOH C OAMHAKOBBIMH 3HAMEHATEIISIMH.
3amuchlBaTh CMEIIAHHOE YHUCIO B BHJIE HENpPaBWIBHON JpoOu M oOparHO.
BbInonHATE NeHcTBYS C CMELIaHHBIMH APOOSIMHU.

BeImonHATh onepanuu 1o c6opy, OpraHU3aluy U MOACYETY JaHHBIX.

Pemate koMOMHaTOpHBIE 3amadn IepeOOPOM BapHAHTOB, C IOMOIIBIO
(dakropuana.

6. Hecatuunbie npobu. CroxeHHEe
BBIUUTAHUC ICCATHYHBIX APOOECH.
(13 gacos).

Jecarudnas 3anuchk APOOHBIX YHCEIL.

CpaBHEHHE IECATUIHBIX IPOOCH.

C0XCHHE U BBIYUTAHUC JECATHYHBIX
Ipo0eit.
Perienne KOMOMHATOPHBIX 3a1a4.

HpI/I6J'II/I)KCHHBI€ 3HA4YCHUC HHUCCII.

OKpyTJICHHE YHCel.

KonrponbHas pabora Ne9

YutaTh W 3anMCBIBaTh JecsATUUHBIE ApoOH. IIpeacTaBisTh OOBIKHOBEHHBIE
JIpoOH B BHIE JACCSTUYHBIX U JECATHYHBIC B BHAE OOBIKHOBEHHBIX; HAXOAUThH
JIeCATHYHbIE TIPHOIMKEHHS OOBIKHOBEHHBIX APOOEH.

CpaBHHUBATh U YHOPAJOYMBATH ACCATHIHBIC APOOU. BEHIMOMHITE BHIYMCICHNUS C
JECATHIHBIMU JIPOOSMH.

Hcnonp30BaTh SKBHUBAJICHTHBIC TIPEACTABICHHUS JPOOHBIX UHCEN IIPH HX
CPaBHEHHH, TIPH BBIYNCICHUSAX.

BEINOTHATE MPUKHAKY U OLEHKY B XOJI€ BEIYUCICHUH.

@DopMynHpoBaTh MPABUIIO OKPYTIICHHS YUCEI.

AHaIM3MpOBaTh U OCMBICIUBATH TEKCT 3a/1a4u, nepedopMyTUpOBaTh YCIOBUS,
U3BJIEKaTh HEOOXOAMMYIO MH(OPMAIMIO, MOJEIMPOBATh YCIOBUS C IOMOLIBIO
CXEM, PHUCYHKOB, peaJbHBIX IPEAMETOB; CTPOUTH JIOTMYECKYIO IIEMOUYKY
paccyXIeHUI; KpUTUIECKH OIICHUBATh IOJIyUYEHHBIH OTBET, IPOBEPATH OTBET HA
COOTBETCTBHE YCIIOBHIO.

Pemate koMOMHATOPHBIE 331aUH.

7. YMHOX€EHHE U JeJIEHHUE TECITHIHBIX
npo6eii(26 gacos).

YMHOXEHHE AEeCATUYHBIX Japo0Oed Ha
HaTypaJbHbIE YHUCIIA.

JleneHne IECATUYHBIX
HaTypaJbHEIC YHCTA.

npobeit  Ha

Kontponsnas padora NelO.

YMHOXEHUE TeCATUIHBIX IPOOei.

Jlenenue Ha NeCATUYHYIO TPOOb.
Pemenne KOMOMHATOPHBIX 3a/1a4.

Cpennee apudmernyeckoe.

CpenHee 3HaueHHME W MoAa Kak
XapaKTEePUCTUKH COBOKYITHOCTH
YHCIIOBBIX TAHHBIX

Kontponsaas pabota Nell.

DopMyIHPOBATH OTIPEIETIEHIS YMHOXKEHHS W JICICHAS I€CITHIHBIX APOOEii.
DopMyIHPOBATH OTIPEIETIEHIE CPEIHETO APHPMETHIECCKOTO HECKOIBKUX UHCEI
BBIMONHATE BEIYHUCICHUS C JCCATHYHBIMHE JPOOSMH: YMHOKEHHE W JIEICHHE
JIECATUYHBIX TIPOOCH.

AHaIM3UpOBaTh U OCMBICIMBATL TEKCT 3a/auu, nepeopMyIupOBaTh YCIOBUS,
U3BJIEKAaTh HEOOXOANMYIO MH(OPMAIIHUIO, MOJEIMPOBATH YCIOBUS C MOMOIIBIO
CXEM, PHCYHKOB, pEaJbHBIX IPEIMETOB; CTPOUTH JIOTHYECKYIO IIEMOYKY
pacCyXIeHUiI; KpUTHIECKH OIIEHUBATD MOYUYEHHBIN OTBET, MPOBEPATH OTBET HA
COOTBETCTBHE YCIIOBHIO.

Pemars KOMOWHATOPHBIE 3a1a4K TIEPeOOPOB BAPHAHTOB.

HaxomuTs CpeaHior CKOpOCTh JBWKCHHUS, CpelHee 3HaueHHE W MOJIY;
CpPaBHHMBATH BEJMYHHbI, HAXOUTH HAUOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHHE.

8. VHCTpyMEHTH! A7 BBIYMCICHUHN U
nszmepennii (174acos).

MHUKpOKaIBKYJISATOP.

IIpoueHTsI.

Kontpomnsnas pabora Nel2

VYrom: nmpsMol M pa3BEpHYTHIN.
UepTeKHBIN TPEYTrOJIbHUK.

Wzmepenue yrnos. TpancnopTup.
Pemenre KOMOMHATOPHBIX 3a1a4.

Kpyroseie quarpaMmel.

Kontpomnsnas paborta Nel3

OOBACHATH, Kak BBOJAUTH B MHKPOKAJBKYJISATOP HATypalbHOE
JECATUYHYIO IpoOb. BEIMOTHATE onepanui Ha MUKPOKAIbKYJIATOPE.
OOBsicHATB, YTO Takoe NpoueHT. [IpeacTaBinsaTh MPOLEHT B BHAE ApoOed n
JpoOH B BHJE MPOLIEHTOB.

OcymectBiare mouck wuHpopMmammu (B CMMN),
BBIpa)KEHHBIC B IPOLICHTaX, HHTEPIIPETHPOBATD UX.
Pemwatp 3amaun Ha NPOLEHTH M JpoOM (B TOM YHCIE 3aayd M3 pealbHOU
MIPAKTHUKH), UCTIOIB3YS IPU HEOOXOIMMOCTH KaTbKYIISTOP.

@opMyITUpOBaTh ONPENeIeHUS YIila, BUIBI YTIIOB, YIEMEHTHI yTIIOB.

YMeTh U3MEPATH YIIIBI C TIOMOIIBIO TPAaHCIIOPTHPA

3HaTh, YTO HA3BIBAIOT OMCCEKTPUCOM yTa.

YMeTh 9uTaTh U CTPOUTH KPYTOBBIE THArPaMMEIL.

Pemate koMOMHATOpHBIE 3a1a4H IEpeOOPOM BaPHAHTOB.

4KCIIO,

colepKameil TaHHEIE,

9.Urorosoe nosropeHue. (214ac)

ﬂeﬁCTBHﬂ C HaTypaJIbHbIMU YU CJIaMU

Pemenue 3a1a4 Ha IBUIKEHHUE

3HaTh MaTepHa, U3y4eHHbIH B Kypce MaTeMaTHKH 3a 5 Kiacc
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OOBIKHOBEHHBIC IpOOH

HecsitnuHble 1poOu.

IIponeHTsI.

Pemenne ypaBHEeHUIH.

YMeTh MPUMEHSTh NOJTyUYeHHbIC 3HAHUS Ha MIPAKTHKE.
YMeTh JIOTUUECKU MBICIUTH, OTCTAaUBATh CBOK TOUKY 3PEHUS U BBHICIYIIMBAThH
MHEHHE JPYruX, paboTaTh B KOMaHIE.

3 Pemtenue 3aa4 ¢ moMomIbO
YPaBHEHHUH.
1 Konrponbnas padora Nel4 (utorosast)
1 AHanmm3 KOHTPOJIBbHOI paboTEI.
4 Pemenne noruueckux u
3aHMMAaTEIbHBIX 3a1a4.
1 HTOroBBIi ypoK.
175 Hroro
6 xnacc. MaTeMaTHKAa.S yacoB B Hefel10, Beero 175 yacoB. KourpoabsHsix pador 15.
Koa- XapakTepucTHKA OCHOBHBIX BHIOB JI€eITeJILHOCTH YUeHHKA
BO 4. Copep:xanue yue0HOro MaTepuaJa (Ha ypoBHe y4eOHBIX JeiicTBHI)
3HaTh MaTepual, H3y4eHHBIH B Kypce MaTeMaTHKH 3a 5 Kiacc.
8 IToBTopenue kypca Sknacca (74) YMeTh MPUMEHATH NOJTyYCHHBIC 3HAHUS Ha MIPAKTHKE.
Bxomnas koHTposbHas padoTa (14) YMeTh JIOTHYECKN MBICIUTH, OTCTAaUBATh CBOIO TOUKY 3PEHHS U BBICIYIINBATH
MHEHHUE IPYTUX, paboTaTh B KOMaHIE.
20 1.JemumocTts uncen (204).
3 HlennTenu u kpaTHble. M3BnexaTh HeOOXOAUMYIO MH(BOPMALIHUIO,
3 HpI/ISHaKI/I nenuMocTh Ha 10, Ha 5 mHa 2. |CTPOATH  JIOTHYECKYHO LETIOYKY paCCY)K,Z[eHPIﬁ; KPUTUYCCKH OLICHUBATh
MIOJTyYeHHBIH OTBET, OCYIIECTBIATH CaMOKOHTpOJb, MpPOBepss OTBET Ha
2 IIpuznaku nenumoctu Ha 9 1 Ha 3.
COOTBETCTBHE YCIIOBHIO.
2 IIpocThle u cocTaBHBIE YHCTA. DopMynTupoBaTh ONpENeNICHUs IEIUTENs] U KpPaTHOTO, IPOCTOTO YHCIA U
COCTaBHOT'O YHMCJIa, CBOMCTBA U MIPU3HAKU AETUMOCTH.
2 PaznoxeHne Ha IPOCThIe MHOXKHUTEIH.
Jloka3pIBaTh M ONPOBEPraTh C MOMOIIBI0 KOHTPIPUMEPOB YTBEPKACHUS O
3 Haunbonbumii o6uwmit nenurens. B3anmHo | nenumoctnn umncen. KnaccuuimpopaTh HaTypanbHble 4ducia (4eTHbIE H
IIPOCTHIC YHCJIA. HEYETHBIC, IT0 OCTaTKaM OT JCJICHUSA Ha 3 U T. I1.).
4 Haumensuiee obiee kpaTtHoe.
Kontponsnas pabora Nel
22 2.CrnoxxeHHe W BBIYUTaHHE Apobeil ¢
pa3HBIMHU 3HAMEHATEISIMU (224). MonemupoBats B TpadUUECKOi, MpeaMeTHOW (GopMe MOHATHS W CBOICTBA,
o CBSI3aHHBIC C TIOHATHEM OOBIKHOBEHHON JIpoOu.
OCHOBHOE CBOHCTBO APOOH.
®opMynHpoBaTh, 3aMHCHIBATD C HOMOUYLIO OYKE
Coxpamenune 1pobei. OCHOBHOE CBOMCTBO OOBIKHOBEHHOH [IpoOW, TIpaBWJIa JEHCTBHHA C
3 Ipusenenue  apobeil  k  obmemy OOBIKHOBCHHBIMH JAPOOSMI.
3HAMEHATEITIO IIpeo6pa3oBbIBaTh OOBIKHOBEHHBIE IPOOU, CPABHUBATH M YIOPSIOYMBATH UX.
BBINOMHATE BEIYUCICHUS ¢ OOBIKHOBEHHBIMH JAPOOSIMHU.
6 CpaBHf'HHe’ CIOKCHNE M BRIGUTAHUC | CrpouTs  IOTMUECKYHO IIETOYKY PACCYKACHHM; KPUTUYECKH OLCHHMBATH
JpOGeii ¢ pasHRIMH 3HAMEHATENSAMH. HOJyYEHHBIH OTBET, OCYLIECTBIATH CAMOKOHTPOJb, MPOBEPss OTBET Ha
1 KonTponbnas pabota Ne2 COOTBETCTBUC YCJIOBHIO.
IIpoBONTH HECIIOKHBIE MCCIIEIOBAHMUS, CBSI3aHHBIE CO CBOMCTBAMH JPOOHBIX
CioxeHHe W BBIYHTAHWUE CMEIIAHHBIX
6 YHceNl, ONMUpasch Ha YHCIOBBIE OKCIIEPHUMEHTH (B TOM 4HCIE C
YHCel.
cen HCTIONIb30BAHMEM KaJIbKYJIATOPa, KOMIIBIOTEPaA)
1 KonrponbsHas padora Ne3
32 3'yMH?>KeHHe U JIeNleHHe OOBIKHOBEHHBbIX @OpMyIHpOBaTh, 3allUCBIBATH C NOMOWbIO 6OyK6, TPaBWiIa JEHCTBHU C
Apodeit (324). OOBIKHOBEHHBIMHU Jp00sMHU. TIpeoOpa3oBbIBaTh OOBIKHOBEHHBIE JIPOOH.
4 VMHOXEHHE JIPOOEii. BEINomHATE BEIYUCIICHUS ¢ OOBIKHOBEHHBIMH APOOSIMU.
[IpencraBnsTe OOBIKHOBEHHBIC IPOOHM B BHAE JIECATHUYHBIX M JCCSATUYHEIC B
Haxoxnenue n1pobu ot uncra. .
BU/ie OOBIKHOBEHHBIX; HAXOAUTH JIECATUYHBIC NMPHOIIMKEHNUST OOBIKHOBEHHBIX
5 [Ipumenenue pacIpeaeInTeNTLHOTO | JpoOe.
CBOIHCTBA YMHOKCHHSI. Hcnonp3oBaTh SKBUBAJICHTHBIE INPEACTABICHHUS JPOOHBIX YHCEN IIPU HX
AQBHEHUH, TIPH BBIYHCIICHUSX.
1 KonTtpoasHas padora Ne4 CPaBHCHHM, TIp ¢
AHanmu3upoBaTh M OCMBICIMBAaTh TEKCT 3a4aud, MepedopMyIHpoBaTh
B3anmHO 00paTHbIC YnCIa. YCIIOBHE, H3BIEKAaTh HEOOXOAUMYI0O HH(OPMAIMIO, CTPOWUTH JOTHYECKYIO
5 Jlenenue LEMOYKy pPACCYXKICHUI; KPUTHYECKH OICHUBATh IIOJYYCHHBIH OTBET,
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1 Konrponbnast padora Ne5 OCYILECTBIISATH CAMOKOHTPOJIb, IPOBEPSISI OTBET Ha COOTBETCTBUE YCIIOBHIO.
5 Haxoxienne ancna 1o ero ApoGu [TpoBoANTH HECIOXHBIE MCCIIEIOBAaHMS, CBA3aHHBIE CO CBOMCTBAMHU JPOOHBIX
- Yucell, ONUpaschb Ha YHCIOBBIC OKCIIEPUMEHTH (B TOM 4HCIE C
3 JpOoGHBIC BBIpaXKCHHUS. HCIIOJIb30BAHMEM KaJIbKYJIATOPa, KOMIIBIOTEPA)
1 KonTpoasHas padora Ne6
19 4.0tHomenus u nponopuuu (194q). [TpuBOAMTE IPUMEPHI UCIIOIB30BAHUS OTHOLICHHUIT Ha MIPAKTHKE.
5 OTHOMmCHIS Pemwatp 3amaun Ha TPOUEHTH! M ApoOH (B TOM YHMCIE 3aJa4d U3 pealibHOM
, MIPAaKTHKH), MCHOJB3Ysl NPH HEOOXOAMMOCTH KaJbKYJISITOP; HCIIOJIB30BATh
IIporoprun. MIOHATUS OMHOWEHU U Nponopyuy TIpU peIlieHNH 3a1ad.
TIpsivast 1 o6paTHas MPONOPLHOHATBHEIE AHanm3upoBaTh W OCMBICAMBaTh TEKCT 3afadd, HepedopMynnpoBarh
3 3ABUCHMOCTH yCIIOBHE, W3BJIEKAaTh HEOOXOAMMYIO MH(OPMANHNIO, MOJIECINPOBATh YCIOBHE C
1 X Sora No7 MIOMOIIBIO CXEM, PHCYHKOB, PEalbHBIX IPEIMETOB; CTPOUTH JIOTHUECCKYIO
OHTPOJIbHAA pab0oTa Ne LENOYKY pPAacCyKIEHUM; KPUTHUECKA OLEHHMBATH IIOJYYEHHBIA OTBET,
2 Macrmrab. OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIIOBHIO.
> ITpoBoANTH HECTOXKHBIE MCCIEIOBAHMS, CBA3aHHBIE CO CBOMCTBAMH JPOOHBIX
AmiHa okpyKHOCTH U IUIOWIAb KpyTa. YuceNl, ONUpasch Ha YHCIOBBIE OKCIIEPUMEHTH (B TOM 4HCIE C
2 lap. HCIIONIb30BaHHEM KaJIbKYJIATOPA, KOMIIBIOTEPA).
BBIUMCATE UIMHY OKPY>KHOCTH M TUIOLIAIh KPYTa.
BripakaTh OIHU €IMHULIBI U3MEPEHUS Yepe3 ApyrHe.
1 Konrponbras padora Neg Hcnonb30BaTh KOMIOBIOTEPHOE MOJIETUPOBAHUE U IKCIIEPUMEHT ISl M3yIEHUS
CBOMCTB reOMETPHYECKUX OOBEKTOB.
13 5.IlonoxuTenpHBIE W OTPUIATENIBHBIC
aucna (134). IIpUBOAUTE IPUMEPHI HCTIOIB30BAHUS B OKPYKAIOIIEM MUPE MOJIOKHUTEIBHBIX
3 KoopauHaTsl Ha OPAMOii. W OTPHLATEIBHBIX YHCEI (TeMIIepaTypa, BBIMTPHIL - HPOUTPHILL, BBIIIE - HUKE
OBHS MOPSL H T. 11.).
2 IIpoTHBOMOI0XKHEIE YHCTA. P P ) . .
W3o0pakaTh  TOYKaMH KOOPAMHATHOM NPSAMOH  TOJOXWTEIBHBIE U
2 Monyns gucna. OTpHUIATENBHBIC PAIHOHAIBHBIC YHUCIA.
3 Cpassenue urcen XapakTepu30BaTh MHOXECTBO IIENBIX YHCEN, MHOXXECTBO pPalMOHAIBHBIX
- 9HCelL.
2 N3MeHeHne BETHYUH. CpaBHUBATh U YIOPSAJOYMBATH PALIMOHAIBHBIE YUCIIA.
1 KonTponbHas pabora Ne9
6.Cnoxenue u BBIUUTAHUE
11 TOJNOKUTENBHBIX M OTPULATEIbHBIX |300paxaTh TOYKAMH  KOOPAMHATHOH  INPSIMOH  ITIOJIOKHUTENBHBIE W
yucen (11q). OTpHUIATENBHBIC PAIIHOHAIBHBIC YHCIA.
) CloKenme ancen c IIOMOMIBIO XapakTepu30BaTh MHOXECTBO IIENBIX YHCEN, MHOXXECTBO pPAIMOHAIBHBIX
KOOPJMHATHOM MPAMOIA. Hcer. . . .
@dopMmynupoBaTh W 3alUCHIBaTH C MOMOIIBIO OYKB CBOMCTBa JAEHCTBHHA C
2 CrioxeHHe OTPUIATENBHBIX YHCEIL. pAIMOHANBHBIMU  YHCIIAMH, TPUMEHATH I TpeoOpa3oBaHUS YHUCIOBBIX
3 CrnoxeHre 9ucell C pa3HBIMHU 3HAKAMU. BBIPOKCHHH.
3 B CpaBHMBAaTh W  YINOPSAAOYMBATH  pALMOHAIBHBIE  YWCIA,  BBIIOJIHATH
bIMUTAHNC. BBIYHCIICHHS C PALMOHAJIBHBIMU YHCIIaMHU.
1 KonTponbnas pabora Nel0
7.YMHOXEHHUE U JeIIEHHE
13 TMOJIOKUTEIIBHBIX U OTPHULIATEIBHBIX
aucen (124). XapaKTepu30BaTb MHOXKECTBO LEJBIX 4YHCEN, MHOXECTBO pPalMOHAIbHBIX
3 YMHOXEHHE. ‘Hee. . . .
@dopMmynupoBaTh W 3allUCHIBATH C MOMOLIBIO OYKB CBOMCTBa AEHCTBHIL C
3 Henenue. panMOHANBHBIMUA YHCIaMH, NPUMEHSTH JUIS TNpeoOpa3oBaHUs HYHCIIOBBIX
2 PamonanbHble uncia. BBIPAKCHUH.
CpaBHMBaTh W  YNOPSAAOYMBATH  pAlMOHAIBHBIE YWCIA,  BBINOJHATH
1 K 6ota Nell
OHTpOINIbHAA paboTa N® BBIYHCIICHUS C PAllMOHAIBHBIMH YHCIIAMU.
3 CBoiicTBa AEHUCTBUI C pallMOHAIBHBIMU
YHCIIaMH.
8.Pemenue ypaBuennit (1549).
4 PackpriTie ckoOoOK.
5 Koo Uuntate ¥ 3amichiBaTh OyKBEHHBIE BBIPa)KCHUS, COCTABISATH OYKBCHHBIE
03¢} Puruent.
H BBIPa)KEHUSI 110 YCIIOBHAM 3a/1au.
3 [Tono6HbIe cnaraemble. Bbrumncnsare uncioBoe 3HaueHHE OYKBEHHOTO BBIPQKEHHS IPH 33/aHHBIX
3HAYCHUAX OYKB.
1 KontponsHnas pabora Nel2 Y .
CocTaBisATh ypaBHEHH 110 yCIOBUAM 3aad. PemaTs mpocreiiiie ypaBHEHUS
4 Pemenne ypaBHeHHIA. Ha OCHOBE 3aBUCHMOCTEH MEXIy KOMIIOHEHTaMH apu(METHIECKHIX 1eHCTBHH.
1 KonrponbsHas padora Nel3
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13 9-Koopaunatsl Ha miockoctu (134). CTpouTh Ha KOOPAMHATHOM IUIOCKOCTH TOYKH M (UIYpHl 110 3aJaHHBIM
2 Hepneﬂankynﬂpﬂme NpsIMBIE. KoopauHaTaM; OIIPEACIIATE KOOPAUHATEI TOYCK.
W3Biekath HHOOPMAIMIO U3 TAOJIHIT U HATPAMM,
2 ITapasutenbHbIC TIPSMBIC.
BBINIOJIHATH BBIYHMCIICHUS 1O TAaOJIMYHBIM IaHHBIM, CPAaBHUBATH BEJIUYMHEL,
3 KoopanHaTHast IIIOCKOCTS. HaxOIUTh HAaMOOJIBIIINE M HANMEHBIINE 3HAYCHHS U JID.
2 Cron6uaThie MUATPaMMBI BeimonuATe cOop uHpOpPMAUMU B HECHOXKHBIX Cllydasx, llpencraBisTh
- nHpopManuio B BHUJE TaOMUIl W AWArpaMM, B TOM YHCIE C IOMOIIBIO
3 I'pauku. KOMIIBIOTEPHBIX IIPOrPaMM.
1 KontponsHas pabora Nel4
10.hToroBoe noBTOpEHUE
18
(18 u).
1 JenuMocTs uucen.
2 JeiicTBus ¢ OOBIKHOBEHHBIMH APOOSMH U
CMEIIaHHBIMU YHCJIaMH.
2 OTHOIIEHHS H TPONOPIHHT 3HaTh MaTepHuall, H3y4eHHBIH B Kypce MaTeMaTHKH 3a 6 Kiiacc
YMeTb IPUMEHSTh MTOJyYeHHbIC 3HAHMS HA IPAKTHKE.
3 JleficTBUSA ¢ PALIMOHANLHBIMH YUCIIAMH. | V\eTh JJOTHYECKH MBICTHTD, OTCTANBATH CBOKO TOYUKY 3PEHHS M BBICIYIIMBATH
3 PelueHne ypaBHeHuUi. MHEHHE JPYTHuX, padoTaTh B KOMaHJE.
1 KoopauHaTs! Ha TUTIOCKOCTH.
1 KontponsHas pabota Nel5 (urorosas).
1 AHanu3 KOHTPOJILHOM paboTHI.
3 Pemenune nornyeckux M 3aHUMATENIBLHBIX
3a1a4
1 HroroBsrii ypox
175
7 knacc. MaTeMaTHKa.
Adaredpa- 3 yaca B Heneno, Becero 105 yacos.
Kontpoasnsix pador 10.
Ne | Tema Kon-Bo Kontp. | XapaxrepucTiuka OCHOBHBIX BUIOB J€SITEIBHOCTH
n/m 4acoB pabotr | ydeHuka (Ha ypoBHE YICOHBIX ACHCTBHIA).
1 I'n.1. BelpaxeHus1, TOXKAECTBA, ypaBHEHHSI. 22 2 BEImonHsTh 3JIeMEHTapHBIC 3HaKOBO-

[1.1.Beipaxkenus.

CHUMBOJIMYCCKHE JIEHCTBHS: TIPUMEHSATH OYKBEI
11 0003HAYEHUs 4YHCE, JUIS 3alUCH  OOLIMX

YTBEPXKIICHUH; COCTaBIATH OyKBEHHBIE BBIpa-
UucnoBble BEIpaKEHHUS. JKEHHMs [0 YCIOBHSAM, 3aJaHHBIM CIIOBECHO,
BelpaxeHus ¢ nepeMeHHOI. PUCYHKOM WM YEpTEeKOM; IpeoOpa3oBHIBATH
CpaBHeHHe 3HAYCHUI BBIPAKCHUH. anreOpandeckue CyMMBI U HPOHU3BENEHUS

I1.2.ITpeoGpa3oBaHue BEIpOKEHUH.

CBoiicTBa IEMCTBUH HAI YUCIAMHU.

ToxnecrBa. ToxIeCcTBEHHbBIE
peoOpa3oBaHUs BHIPAKCHHN.

I1.3.YpaBHeHus ¢ OAHOM NEPEMEHHOIL.

YpaBHeHHe " €ro KOpHH.

(BBIMOTHATH NMPHUBEIEHHE MOAOOHBIX CIaraeMbIX,
PacKpbITHE CKOOOK, YIIPOIIEHHE TPOU3BEICHHUIA).
Beruncnates 4ncioBOEe 3HaueHHE OyKBEHHOTO
BBIP@KEHHUS;, HAXOOUTh O0JAaCTh JIOIYCTHMBIX
3HAYCHUH IIEPEMEHHBIX B BEIPAXKEHHUH.
Pacno3naBaTh TUHENHbIE ypaBHEHUSI.

Pemate nuHeliHbIe ypaBHEHUSI.

Pematp TekcTOBBIE 3amauM  anreOpanvyecKuM
CIIocoO0OM: HEPEXOTUTh oT CJIOBECHOM
(OpMyITHPOBKH yCIIOBHS 3aauu K

JIuneliHoe ypaBHEHUE ¢ OJJHON IEPEMEHHOM.
Pemienue 3a7a4 ¢ moMoIIblO ypaBHEHUH.

anreOpanvyeckoil MOAENTH IyTeM COCTaBJICHUS
YpaBHEHHUS, peIIaTh COCTABJICHHOE YpaBHEHHE,
HUHTEPIPETUPOBATH PE3YIIbTAT.

M3Bnekats nHGOpMAIIHIO U3 TAOIUI] U TUATpaMM,
BBITIONTHSATEH BBIYUCIICHUS 10 TAOJTHMYHBIM JAHHBIM.
OnpenensiTh MO AWarpaMmaM HauOONbIINE H
HauMEHbBIINE JaHHbIE, CPABHUBATH BEJIMYHUHBI.

[1.4.CraTucTiueckne XapakTepPUCTHKH.

Cpennee apudmernueckoe, pazmMax U MoJa.
MennaHa Kak CTaTHCTHYECKAs
XapaKTePUCTHKA.
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[pencranare wHGOpMAIMIO B BHUAE TaOMMHII,
CTOJNOYATHIX ¥ KPYTOBBIX JUATPAMM, B TOM YHCIIE
C TIOMOIIBEO KOMIIBIOTEPHBIX MPOTPAMM.
[IpuBOANUTH MPUMEPHI YUCIOBBIX JAHHBIX (I[CHA,
pocT, BpeMs Ha JOpPOTY M T. [.), HAXOIUTh
cpeaHee apupMETHYECKOE, pa3MaX HHCIOBBIX
HabOpOB.

[puBoauThH CoJIepKaTeNbHbIC IpUMEpbI
UCIIONb30BaHMS CPEJHUX JUIS OMHCAHMS JaHHBIX
(ypoBeHb BOABI B  BOJOEME, CIOPTUBHBIC
MOKa3aTeNnH, OIpEACICHUEe TIPaHUI] KIUMATH-
YECKUX 30H).

I'n.2. ®yskunm. 12 Boruncnares  3HaueHWs  (QYHKOWH, 3aJaHHBIX
¢dopmynamu (Ipu HEOOXOAMMOCTH HCIIOIH30BATh
[1.5.®ynkmy 1 ux rpaduku. KaJIbKYJISITOP); COCTaBJISATh TaOJMIBI 3HAYCHUH
(GYHKIMH.
Yro Ttakoe (yHKIIHS. Crpoutb 10 ToukaM rpadukd  (HYHKIMH.
Brruncienue 3HaueHni QyHKIUH IO OnuceiBaTh CBOMCTBA (YHKIMHM Ha OCHOBE €€
bopmyie. rpagu4ecKoro npeacTaBICHHs.
I'paduk pysKIHN. MogennpoBath peanbHbIE 3aBUCHMOCTH
dopmynamu u rpadukamu. YuTtath TpapUKU
[1.6.JIuneitnas GyHKUIHA. peabHbIX 3aBUCUMOCTEH.
Hcnonp3oBaTh  (YHKIMOHAIBHYIO CHMBOJIUKY
[Tpsimast mpOMOPIMOHANBHOCTD U €€ rpaduK. JUISL 3aIIMCH Pa3HOOOpa3HBIX (PAaKTOB, CBSI3AHHBIX
Jluneiinas QyHxnus u e€ rpaduk. C paccMaTpuBacMbIMH (YHKIMAMH, oOOorarmas
ONBIT  BBIMOJHEHHUA 3HAKOBO-CHMBOJIMYECKHUX
nerictBuil. CTpoUTh pedeBble KOHCTPYKIMU C
UCIIOJIB30BaHHEM (yHKIHOHATEHOU
TE€PMUHOJIOTHH.
Hcnonp30BaTh KOMIBIOTEPHBIE MPOrpaMMBbI IS
MTOCTPOCHHUS rpaduKoB GbyHKIHH, TUTS
WCCIICIOBAaHNS TMOJIOKCHHUS Ha KOOPIMHATHOM
IUTOCKOCTH Tpa(uKOB (YHKIUH B 3aBHCHMOCTH
OT 3HaueHWH Ko3()(UINEHTOB, BXOAAIINX B
bopmymy.
PacrioznaBaTh BUABI M3Y4aeMbIX  (YHKIHI.
[Toka3plBaTh CXEMAaTHYECKH TIOJOXKEHHE Ha
KOOPJIMHATHOM IJIOCKOCTH rpa)uKoB (HYHKIHH.
I'n.3. Crenenp ¢ HaTypaJIbHBIM MOKazaTeaeM. | 13 OmnuceiBaTh MHO€ECTBO EJBIX qrcedn,
MHOXECTBO PAallMOHANBHBIX YHCEJ, COOTHOLICHNE
I1.7.CrenieHs 1 €€ CBOMCTBA. MEXly 3TUMU MHOKECTBAMU.
CpaBHMBaTh M YIOPSAAOYMBATH pAIOHAIHHBIC
OmnpenesneHne CTENEHN C HaTypaJbHBIM YHcoa, BBITIOJIHATH BBIYUCIICHHS c
MIOKa3aTeJeM. pannoHaIBHBIMU YUCIIAMH, BBIYUCIIITE 3HAYCHUS
YMHOKEHHUE U JIeJICHHE CTEeTIEHEH. CTENeHeH ¢ IeNbIM IoKa3aTeleM.
BosBenenne B cTeneHb NpON3BEACHUS U @dopmynupoBaTh  ONpeelIeHHEe  KBaJpaTHOTO
CTETICHH. KopHs u3 uncna. Mcmonbp3oBaTs rpaduk GyHKIMN
y = x° 1A HAXOKICHHS KBaJPATHBIX KOPHE.
I1.8.0nHOUIEHBI. Brruncnate To4HbIE W MPHUONMIKEHHBIE 3HAYCHUS
KOpHEH, HCHmoib3ys TpH  HEOOXOAUMOCTH
OMHOYJIEH U ero CTaHAAapPTHBIA BU. KaJbKyJISATOP; HPOBOIWTH OICHKY KBaJPAaTHBIX
YMHO)keHue oaHouIeHOB. Bo3Benenne KOpHEH.
OJIHOYJICHA B CTETICHB DopMyIUpoBaTh ONIpEAETICHHE KOpHS TpeThei
Oyuxuun Y = X2 Y = 2 1 ux rpauKy. CTETICHW, HAXOOUTh 3HAUYCHUS KyOWUECKUX
KOpHEH, TpuH  HEOOXOJAWMOCTH  HCHOJB3YS
KaIbKYyJISATOP.
I'n.4. MHoOrOuNEHSBI. 18 DopMyIupOBaTh, 3aMKUCHIBATE B CUMBOJIMYECKON

I1.9.CymMa 1 pa3HOCTb MHOTOUJICHOB.

MHOrouJIeH U €ro CTaHJapTHBIA BUI.

¢dopMe M OOOCHOBBHIBATH CBOICTBA CTEIEHH C
HaTypajbHbIM IIOKa3aTeseM; IIPUMEHATD
CBOWCTBA  CTeHmeHW Ui  IpeoOpa3oBaHUsSA
BBIPAKEHUH U BBIYMCIEHUM.
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Clo>kKeHUE U BBIYMTAHUE MHOTOUYICHOB.

I1.10.mpon3BeieHre OJHOWICHA U
MHOTO4JICHA.

VYMHOXKEHHE OTHOYJICHA HA MHOTOYJICH.
Brinecenue 06H16F0 MHOKHTEJIS 38 CKOOKH.

I1.11.IIpou3BeneHrne MHOTOUICHOB.
YMHOXKEHHE MHOTOUJIEHa Ha MHOTOYJIEH.

PasnoxeHne MHOrO4JIeHa Ha MHOXKUTEIN
cr1oco0OM TPYTIITUPOBKH.

BeInonHATE 1eCTBUS C MHOTOWJICHAMH.
BrmonHATE  pasioXeHne  MHOTOWICHOB  Ha
MHOKHUTEIH.

Pacno3naBarh KBaJpaTHBIN TPEXWIEH, BBIICHITH
BO3MOXKHOCTh ~ PA3JIOKCHWS HAa  MHOXHTEIH,
MPECTaBIATh KBaIpaTHBIM TpPEeXwWIEH B BHUJE
MIPOU3BEACHUS TUHEHHBIX MHOXKUTEICH.
[IpumMeHnsaTh pa3nudHble (GOPMBI CAMOKOHTPOJISA
MIPU BBITMOJIHCHUU TIPE0OPa30BaHUA.

I'n.5. ®opMyibl COKpaIEHHOTO YMHOKEHUS. 18 BrinonHATE AeMCTBHUS ¢ MHOTOUJIEHAMH.
BeiBoguts (bopmyTsl COKpAILIEHHOTO

[1.12.KBanpat cymMMBbl U KBagpaT pa3HOCTH. YMHOXXEHUS, TPUMEHATh MX B MpeoOpa3oBaHUIX
BBIPA)KCHUI U BBIYUCICHHSAX.

BosBenenne B kBaapar u Ky0 CyMMBI BeInonHATE  pasnokeHHe  MHOTOYICHOB  HA

Pa3HOCTH JBYX BBIPAXKECHUH. MHOKHUTEIH.

Pa3noxeHne Ha MHOXXUTENH C TIOMOIIBIO Pacno3naBaTh KBaJpaTHBIH TpeXwIeH, BBLICHATH

(dbopMyn KBagpaTa CyMMBI U KBapaTa BO3MOXKHOCTh ~ PA3JIOKEHUS Ha MHOXMHTEINH,

Pa3HOCTH. MPEACTaBIATh KBaJpaTHBIM TpexwieH B BUIE
IIPOU3BENICHUS JIMHEHHBIX MHOKUTEIICH.

I1.13.Pa3nocts kBagpaToB. CyMMa U pa3HOCTb [IpumensaTh paznuyHbie (HOPMBI CaMOKOHTPOJIS

KyOOB. TIPY BBITIOJIHEHNH IIPeoOpa3oBaHNui

YMHOXEHHUE Pa3HOCTH JBYX BBIPAKECHUN Ha

HX CyMMYy.

PasnoxeHne pazHOCTH KBapaToB Ha

MHOKHTEH.

Pa3noxeHrne Ha MHOXHUTEIN CYMMBI U

pasHoOCTH KyOOB.

I1.14.TIpeobpa3oBaHue 1EIbIX BEIPAKCHUIA.

[TpeoOpazoBaHue 1EIOT0 BEIPAKECHUS B

MHOTOUYJIEH.

[Tpumenenne pa3nuuHBIX CIOCOOOB AT

Pa3I0KEeHUs] Ha MHOXKHTEIH.

I'1.6.CucteMbl IMHEHHBIX YpaBHEHHH. 13 OnpenensTh, SBISETCA JIM apa YUCET PEeLICHUEM
JAHHOTO YPAaBHEHUS C JABYMsS IEPEMEHHBIMU;

I1.15.JIuneliHOe ypaBHEHHUE C ABYMS IPUBOJUTH IIPUMEPHI PEUICHHUsS YpPaBHEHUH C

MIePEMEHHBIMH. JByMs IepEMEHHBIMH.

Pematp 3ajmaum, anreOpanvyeckoldl  MOAEJIBIO

JIuneliHoe ypaBHEHHUE C ABYMS KOTOPBIX  SIBISETCS  ypaBHEHHE C  JABYMS

MIePEMEHHBIMH. HepEeMEHHBIMH; HaXOAUTh IIeJIble PELICHUS TyTeM

I'padux TuHEHHOTO ypaBHEHUS C IBYMS nepebopa.

MEPEMEHHBIMH. Pemare cucteMbl AByX ypaBHEHUH C AByMs

CucTteMbl TMHENHBIX YPaBHEHUH C IByMs NIEPEMEHHBIMHY, YKa3aHHBIE B COACP KaHUM.

MEPEMEHHBIMH. Pematp TekcTOBBIE 3amauM  anreOpanvyecKuM
CII0COO0M:

[1.16.Pemenuie cucteM TUHEHHBIX YPABHEHUM. MEPEeXOAUTh OT CIOBECHOH  (PopMyTHUpOBKH
yCIOBHSA 3aJayd K ainredpandeckod Mojenu

Croco0 MoACTaHOBKHU. MyTEeM COCTAaBICHHS CHCTEMBl ypaBHEHUI,

Crioco0 crtosxeHms. pemaTh COCTaBICHHYIO CHCTEMY YpaBHEHHH; WH-

Pemenue 3aa4d ¢ MOMOIIBIO CHCTEM TEPIPETUPOBATH PE3YNbTAT.

YpaBHEHM. Crpoutrs TpadmKé  ypaBHEHHH C  JABYMs
nepeMeHHbIMH. KOHCTpynpoBaTh SKBUBAJICHTHBIE
pedeBble  BBICKA3bIBaHMS C HCIOJIb30BAaHHEM
aJIredpanvdeckoro ¥ reOMETPHUUECKOTO S3bIKOB.
Pemate u uccrnenoBaTb ypaBHEHHS U CHCTEMBI
ypaBHEHMH Ha  OCHOBE  (PYHKIHOHAILHO-
rpauYecKuX NpeJICTaBICHIH ypaBHEHUH

IToBTopenue. Pemenue 3agau 9 3HaTh  MaTepualg, U3Yy4YCHHBII B  Kypce

MaTeMaTHKH 3a 7 KJIacc
YmMmeTn NPUMEHATL TIOJTYUYCHHBIC 3HAHWUA Ha
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MPaKTHKE.

VYMeTh JTOTHYECKH MBICIIATh, OTCTAWBAThL CBOIO
TOYKY 3PEHHSI W BBICIYIINBATH MHEHHE IPYTHX,
paboTaTh B KOMaHJIE.

Hroro: 105 10
I'EOMETPHUA
2 gaca B HeJlenro, Bcero 70 4acos.
KontponbHbIX pador 5.
Ne | Tema Koi-Bo XapakTepucTUKa OCHOBHBIX BHUJOB  J€ATEIbHOCTH
n/n 4acoB yueHHKa (Ha ypOBHE yueOHBIX AEHCTBUIN).
1 HauvanbHble reoMeTpUUECKUE CBECHHUS. 13 DopMynupoBaTh ONpEeNeHUs] U WIIIOCTPUPOBATEH I1O-
HATHS OTpe3Ka, Jyda; yria, IpsMoro, ocTporo, TyInoro u
IIpsimas u otpesok. JIyd u yroi. Pa3BEpHYTOTO YIJIOB; BEPTHUKAJIBHBIX U CMEXHBIX YIJIOB;
CpaBHEHUE OTPE3KOB U yTJIOB. OHCCEeKTPHCHI yIJIa.
W3mepenue otpeskoB. MI3mMepeHue yrios. DopMynupoBaTh  ONpPENENEHUs  MepIeHAUKYJISIPHbBIX
[lepnenaukynspHbIle NpsIMBIE. HOpSMBIX; MEPHEeHAUKYJSIpa M HAKIOHHON K HpAMOif;
Pemenne 3agau. CEpEIMHHOTO MEPIEHANKYIISIPa K OTPE3KY; Paclo3HaBaTh
KontponsHas padora Nel. 1 M300pakaTh X Ha YepTekKaxX M PHCYHKAX.
2 TpeyronbHuKH. 17 DopMyIHpOBaTh OMpPEAEIEHHUS MPSIMOYTONBHOTO, OCT-
pPOYTOJNIBHOTO,  TYHOYTOJNBHOTO,  PaBHOOEIPEHHOTO,
[lepBsIit MpU3HAK PaBEeHCTBA TPEYTOIHHUKOB. PaBHOCTOPOHHETO TPEYTOJIbHUKOB; BBICOTHI, MEIUAHBI,
Menmansl, GHCCEKTPHUCH U BEICOTHI OMCCEKTPHCHI; pAaclo3HaBaTh M H300pa)kaTh HX Ha
TpeyToJIbHHUKA. gepTekax U pUCyHKax.
Bropoii u TpeTuii IpU3HaKyU PaBEeHCTBA DopMyIUPOBATh ONPEAEICHUE PAaBHBIX TPEYTOJbHUKOB.
TPEYTOJIbHUKOB. ®DopMynupoBaTh U J0Ka3blBaTh TEOPEMBI O MpH3HAKaX
3agaun Ha NOCTPOCHUE. paBeHCTBA TPEYTONbHUKOB.
Pemenue 3anay. PemaTp 3a5aun Ha NOCTPOCHME C MOMOILBIO LIUPKYJIS U
KontponpHas padora Ne2. JIMHENKY.
HaxoauTh ycloBHUsI CYIIECTBOBAHHUS PEUICHUS, BBIIOJ-
HSTB MIOCTPOEHHUE TOYEK, HEOOXOANMBIX IJISl TIOCTPOCHUS
HUCKOMOH  ¢urypsl. JlokaspiBaTh, 4YTO IOCTPOCHHAsS
¢urypa ynoBIeTBOPSET YCIOBHSM 3amadd (ONpenesisiTh
YHCIO pEIICHWH 3aJaud NpU  KaKAOM BO3MOXKHOM
BbIOOpE TaHHBIX)
Pemrate 3aaun Ha TOCTpOEHHUE, AOKA3aTEIBCTBO M BHI-
YHCIICHUS.
BriiensaTe B YCIOBHM 33/adll YCIOBHE M 3aKIIOUEHHE.
MopenupoBarh yCIOBHE 3aJadyd C MOMOIIBIO uUepTexa
WM PUCYHKA, IPOBOAUTH JOMOJHUTENbHBIE OCTPOCHHUS
B X0/ie pemenns. Onupasich Ha JJaHHBIE YCJIOBHS 33/1a4H,
MIPOBOANTH HEOOXOANMBIE paccyxIeHHs.
WurepnpetnpoBaTh  NOMYYEHHBIH  pe3yilbTaT W
COIIOCTABIISITh €T0 C YCIOBHEM 3aJ1aul
3 [MapamnenbHble IpsiMbIE 13 DopMyIHpoBaTh ONpENeNICHNs MapaIeIbHBIX HPSMBIX;
yIIoB, OOpa3sOBaHHBIX MPU  TEPECEYCHUH  JBYX
[Ipu3Haky napauIeIbHOCTH IBYX MPSIMBIX. MapajuleNIbHBIX  TPSIMBIX CEKyILIeW; pacro3HaBaTh U
AKcroMa napansienbHbIX MPSIMBbIX. n300pakaTh UX Ha YepTEKax U PUCYHKAX.
Pemenne 3anau.
KonTtponsnas pabora Ne3.
4 COOTHOIIIEHUS MKy CTOPOHAMH U yTIIaMH 19 OOBACHATP W WDUIIOCTPHPOBATH HEPABEHCTBO Tpe-
TPEyTOJIbHHUKA. YTOJIbHUKA.
DopmynupoBaTh U J10Ka3bIBATh TEOPEMBI O CBOMCTBAX U
CyMMa yriioB TpeyroibHUKA. MpU3HAKaxX paBHOOEIPEHHOTO TPEYroJIbHUKA,
COOTHOIIEHUS! MKy CTOPOHAMH U YTIIaMU COOTHOIIEHHUSIX  MEXIy CTOPOHAMH U yIJIaMHU
TPEyroJIbHUKA. TPEYroJIbHUKA, CyMME YTJIOB TPEYroJbHUKA, BHEIIHEM
Konrponbnas padora Ned. yrile TpeyroJIbHHKa,
[IpsiMoyroabHbIE TPEYTOJBHUKH. HccnenoBaTh CBOWCTBA TPEYrOJIBHUKA C MOMOILBIO
ITocTpoenue TpeyroabHUKa IO TPEM DIIEMEHTAM. KOMIBIOTEPHBIX IPOTrPAMM.
Pewenue 3anau. PemaTh 3asaun Ha NOCTPOEHHUE, NOKA3aTENbCTBO U BbI-
Kontponsnas pabora Ne5. yycjleHus. BblIensaTe B yCIOBUM 3aJaud YCJIOBHE U
3aKoYeHne.  MoAennpoBaTh  YCIOBHE  3aJadud  C
MOMOINBI0  YepTeXa WM  PHUCYHKa, HPOBOIHUTH
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JIOTIONTHUTENBHBIC MOCTPOCHHUS B  XOJA€  PpEIICHUS.
Onmpasice Ha JaHHBIE YCIIOBHS 3aJadl, IPOBOIHTH
HEoOXomuMBIe paccykaceHus. VHTepnpeTupoBaTh Mmoiy-
YEHHBI pPE3ylbTaT M COMOCTaBIATH €T0 C YCIOBHEM
3aJaqu.

5 IToBTOpenue. Pemenne 3amauq. 8 3HaTh MaTepual, H3Y4YCHHBIH B Kypce MaTeMaTHKH 3a 7
KJacc.
Brnaners o0muM npremMom penieHus 3aaad.
YMeTb MPUMEHSTH NOJTyYSHHBIEC 3HAHUS Ha MTPAKTHKE.
YMeTh JIOTHYECKH MBICIUTh, OTCTaUBAaTh CBOIO TOYKY
3peHUs] M BBHICIYIIUBAaTh MHEHHE IPYrHX, padoTaTh B
KOMaHJIe.
HUroro: 70
8 KkJace
MaremaTruka
AJITEBPA
3 yaca B Henenro, Bcero 105 yacos.
Kontpoasnsix pador 10.
Ne Tema Kon-so | Kontp. | XapakrepucTuka OCHOBHBIX BHJIOB JACSITEIBHOCTH
/I 4acoB pabot YYeHHUKa
(Ha ypoBHE y4eOHBIX ICHCTBUIN).
1 I'n.1. PattmonanbHble ApoOH. 22 2 DopMynupoBaTh OCHOBHOE CBOMCTBO
anreOpandyeckoil JIpoOM W TPUMEHSTH ero Jyis
I1.1.ParroHanbHbIC IpOOU M UX CBOMCTBA. npeoOpa3oBaHust IpoOei.
BrINOnHATE AeHCTBUA ¢ anreOpandeckKuMU APOOsIMHU.
PanmoHanbHbIe BBIpaKEHUS. [MpeacraBnsaTe  1eJ0€  BBIpaKEHWE B BUAC
OCHOBHOE CBOMCTBO APOOH. MHOTOWIEHa, JpOOHOE — B BHJE OTHOIICHHS
MHOTOWIEHOB; JIOKa3bIBATh TOXK/IECTBA.
I1.2.Cymma u pa3HOCTB IpOOEH. DopMyIUPOBATh ONPENEICHUE CTENEHU C LENbIM
nokazateneM. QDopMynHMpoBaTh, 3amHCHIBATh B
CrnoxeHne ¥ BbUMTAHWE JApoOed ¢ CHMBOJMYECKOH  QopmMe W  HIUIIOCTPHPOBATH
OJIMHAKOBBIMU 3HAMCHATEISIMH. IpUMEpaMH  CBOWCTBA  CTENEHH C  LEJNBIM
CrioxeHne ¥ BbIUMTaHHE JApoOed ¢ MOKazaTeJeM; NPUMEHSTh CBOMCTBAa CTENEHH VIS
Pa3HBIMU 3HAMEHATEISIMH. npeoOpa3oBaHus BBIPAKEHUH U BEIYUCICHHH.
I1.3.IlpousBeneHue 1 yacTHOE ApoOeil.
YMmHOXeHue apobeil. Bo3senenue npobu B
CTEIIeHb.
Henenne npoOeii.
[IpeobpazoBanue pannoHaIbHbBIX
BBIPAKEHUH.
OyHKIUA y=K/X U e€ TpaduK.
2 I'n.2. KBagparHble KOpHH. 18 2 [MpuBoAMTH TIPUMEPHl HPPANMOHAIBHBIX YHCEI;

I1.4.[leiicTBUTENHLHBIE YHCIIA.

PannonanbpHele yncia.
WppanuoHanpHele 4ucia.

I1.5. Apudpmernueckuit KBaJpaTHBIN
KOPEHb.

KBagparnsie KopHH. ApudMeTHYeCKHi
KBaJpaTHBIN KOPEHb.

2
YpaBuenue X~ = a.
Haxoxaerane npuOMMKEHHBIX 3HAYCHUN
KBaJpaTHOIO KOPHs.

Oynkuug Y = \/; u e€ rpaduk.

I1.6.CBoiicTBa apu(MeTHIECKOTr0o
KBaJIpaTHOTO KOPHS.

KBanpaTHbiii KOpeHb U3 NMPOU3BEACHUS U

pacrio3HaBaTh palMOHAJbHBIE ¥ HppalnOHAIIbHbIE
YKciIa; U300pakaTh Yucia TOYKaMH KOOPIMHATHOM
HIPSIMOM.

Haxonuts JECSITUYHBIC TPUOIMKEHUS
palMOHANIBHBIX M MPPALMOHAIBHBIX  YHCE;
CpPaBHMBaTh M YNOPAJOYHBATH JI€HCTBUTEIBHBIC
qHcia.

OnuchIBaTh MHOKECTBO AEHCTBUTEIIHHBIX YHCEIL.
Hcnonp3oBaTh B NUCBMEHHOW MaTeMaTHUYeCKOU
peun o0Oo3HaueHHsT M rpaduyeckue H300paKeHHs
YHUCIOBBIX MHOXECTB, TEOPETHKO-MHOXKECTBEHHYIO
CHUMBOJTHUKY.

DopMynUpOBaTh ONpPEJENIEHUE KBaJpaTHOIO KOPHs
w3 uncia.Mcrons3oBats rpadguk QyHKOHH y = x°
JUIA HaXOKJCHHS KBaJpPaTHBIX KOpHEH. Bwramcisars
TOYHBIE W TPHOMIKEHHbIE 3HAYEHUS KOpHEN,
UCTIONB3YyS TPHU HEOOXOIMMOCTH  KaJIBKYJIATOP;
MIPOBOIUTH OLIEHKY KBaJIPATHBIX KOPHEH.
Jloka3biBaTh CBOICTBa apu(HMETHIECKUX
KBaJpaTHBIX ~ KOPHEW;  IpPUMEHATh WX  JUIs
peoOpa30BaHMs BhIPKESHHH.
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Ipoowu.
KBanpaTHbIii KOpEHb U3 CTETICHHU.

I1.71lpumenenune CBOWCTB
apu(HMETHIECKOTO KBaPAaTHOTO KOPHS.

BbiHeceHHe MHOMHTENS 3a 3HAK KODHS.
BHeceHre MHOKHTENS 10T 3HAK KOPHSI.
IIpeobpazoBanue BBIPaKCHUH,
COJIEpIKAIMX KBaPATHBIE KOPHU.

BoruncnsaTe 3HaueHUS BBIpaXKEHUH, COAEPKAIIUX
KBaJIpaTHbIE KOPHH; BBIpaKaTh IIEPEMEHHBIC U3
TreOMETPUUECKUX B (Pr3UIecKuX (OPMYIL.

2 .
Hccnenosars ypaBHeHue Buzaa X = &, HaXOIUTb
TOYHBIE ¥ NPUOIMKEHHbIE KOpHU TIpH a> 0

I'n.3. KBagparHble ypaBHEHUS. 21 Pacnio3HaBaTh nHHENHBIC U KBaJpaTHbIE ypaBHEHMUS,
LeJble U IpoOHbIE ypaBHEHHUS.

[1.8.KBagpaTHOE ypaBHEHHE U €TO KOPHHU. Pemats KBaJIpaTHbIE YpPaBHEHMs, a TaKxKe
YpaBHEHHsI, CBOAAIIMECS K HHUM; pEIIaTh IpoOHO-

Henonnele kBagpaTHbIE YpaBHEHUS. palMOHAaIbHbIE YPABHEHHS.

dopmyna KOpHEH KBaJIpaTHOIO WccnenoBaTh KBagpaTHbIE YpaBHEHUSI IO JUCKPUMMU-

YpaBHEHHS. HaHTY " K03 PunuerTam.

Pemenne 3ama4 ¢ mOMOIIbIO KBaJAPaTHBIX Pematp  TekcTOBBIE  3agauM  anreOpanuecKUM

YpaBHEHUH. CHocoOoM: HEePEeXOAUTh oT CJIOBECHOM

Teopema Buera. (OpMYyIHPOBKU YCIOBHS 3a/laud K ainreOpanyeckoit
MOJIeId TyTeM COCTaBJICHUS YpPaBHEHHs; pelLIaTh

[1.9./IpoOHO panyoHabHBIE ypaBHEHHUSI. COCTaBJIICHHOE YypaBHEHME; WHTEPIPETHPOBATH pe-
3yIbTar.

Pemmenue JPOOHBIX PpaIoHaIbHBIX

YpaBHEHH.

Pemenne 3a1a4 c MTOMOILBIO

palMOHAIbHBIX YPABHEHUI.

I'm.4. HepaBeHcTsa. 20 HaxonuTs, aHaIM3UpOBaTh, COMOCTABIATh YUCIOBBIE
XapaKTEPUCTUKN OOBEKTOB OKPY>KAfOLIETO MHPA.

I1.10.YucnoBble  HepaBeHCTBA U  HX Hcnone3oBath pazHble (hopMBI kEN (97

CBOWCTBA. NpUOTMKEHHBIX 3HAYCHWH; JenaTh BBIBOIABI O
TOYHOCTH MPUOIMKEHHUS 110 3aITUCH TPHOIMKEHHOTO

YucnoBsle HEpaBEHCTBA. 3Ha4YeHUs.

CBoiicTBa YHCIIOBBIX HEPABEHCTB. BEINONHATE BBIYHUCIICHUS C PeaIbHBIMU JaHHBIMU.

CnoxeHne ¥ YMHOXEHHE YHCIIOBBIX BBIMONHATE TNPUKHIKY H  OLEHKY pe3yJIbTaToB

HEPABEHCTB. BBIYUCIICHUI.

[TorpemHoCTs ¥ TOYHOCTH MPUOIIKEHNUS. DOopMyNnUpOBaTh CBOWCTBA YHCIOBBIX HEPABEHCTB,
WILIIOCTPUPOBATh HUX HAa KOOPAWHATHOW MPAMO,

I1.11.HepaBeHncTBa ¢ 0qHON EPEMEHHON U JTOKa3bIBaTh aNreOpamdecKu; MPUMEHSITH CBOHCTBA

UX CHUCTEMBIL. HEPaBEHCTB IIPH PELICHNU 3a/1a4.
PacnosnaBaTe nHHelHBIE HepaBeHCTBa. Pemats

[epeceyenue n 0ObeTMHEHHE MHOKECTB. JIMHENHBIE HEPAaBEHCTBA, CUCTEMBI JIMHEIHBIX Hepa-

YucnoBble IPOMEKYTKH. BEHCTB.

Pemenue HEPABEHCTB c OJIHO [IpuBoANTE TpUMEpPHl KOHEUHBIX M OECKOHEYHBIX

HEPEMEHHOM. MHOXkecTB. HaxonnuTs 00beIUHEHHE U IIepeceucHHe

Pemenne cucreM HEpaBEeHCTB C OJHOHU MHOXECTB.

NIEPEMEHHOM. ITpuBOANTE MPUMEPH! HECTOKHBIX KITaCCUPHUKAIINHI.
Hcnonp3oBath TEOPETHKO-MHOKECTBEHHYIO
CUMBOJMKY M SI3bIK IPU pEIICHUM 3a7ad B XOHe
U3y4YEeHHsl Pa3InYHbIX Pa3JesioB Kypca.
WnnroctpupoBaTe  MaTeMaTH4eCKHUE TIOHSATHA U
yTBepKJIeHHs npuMepaMu. Mcrnonb3oBaTh IpuUMeEpHI
U KOHTP NPUMEPHI B apryMeHTallUN.
KoHcTpynpoBath MaTeMaTH4YecKHe NPENTIOKESHUS C
MOMOUIBIO CBS30K €CaU ..., MO ..., 6 MOM U MOJbKO
MoM cllyyae, TOTUYECKHUX CBSI30K U, U

I'm.5.Crenenr ¢ mensiM  mokazareneM. | 11 DopMynupoBaTh OMNpENEICHHE CTENEeHU C IIeTIBIM

DJIeMEHTHI CTATUCTHKH.

I1.12.Crenens ¢ LensIM IMOKa3aTeaeM U €€
CBOMCTBA.

Onpenenenue CTEIICHHU C HEABIM
OTpULATENILHBIM MOKa3aTeJIeM.

CBOIiCTBA CTEIEHH C IIEJIBIM ITOKA3aTENIEM.
CraHgapTHBIN BU]L UKCHa.

nmokasareieM. DopMynupoBaTh, 3amHCHIBATH B
CUMBOJIMYECKOW  popMe ©  HUIFOCTPUPOBATH
npuMepaMyd  CBOHCTBA  CTENEHH C  [EJbIM
MoKazaresjeM; MPUMEHSTbh CBOMCTBa CTENEHH MJIst
npeoOpa30BaHusl BRIPAKCHUH W BEIYUCICHH.

W3pnexaTh MHPOPMALNUIO U3 TaONUI] U JUATPAMM,
BBINOJTHATh BBIYUCICHHS 110 TAOJNHYHBIM JTaHHBIM.
OnpenensTp IO JguarpaMMaM HauWOONBIINE U
HauMEHbIINE JaHHbIE, CPABHUBATH BEJTUYHHBI.

[IpencraBnsath wHQOpPMAIMIO B BUAEC TaOJHII,
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I1.1331eMEHTBI CTATUCTHKH.

COop W TpYyNIUPOBKA CTATHCTHYECKUX

CTONOYATHIX M KPYTOBBIX THArpaMM, B TOM HYHCIE C
TTOMOIIIBI0 KOMITBIOTEPHBIX IPOTPaMM.

JAHHBIX. [TpuBoanTH CoZiepKaTeNbHbIC HPUMEpPBI
Harmsagaoe MIPEACTaBICHNE UCTIONb30BAaHMUSA CPENHUX JUIA OIMCAaHHWA JaHHBIX
CTaTHCTHYECKOH nH(popmanum. (ypoBeHp  BOOBI B BOJOEME,  CIIOPTHBHBIC
MOKa3aTeNH, ONPECIICHUE T'PaHMI] KIMMaTHYECKHX
30H)
6 IToBTOpeHue (uTOroBoE). 12 1 3HaTh MaTepual, U3y4eHHBI B Kypce MaTeMaTUKU
3a 8 kiacc
YMeTb NpUMEHSATHh TIOJyYeHHblE 3HAaHWSA Ha
MPaKTHKE.
YMeTh JIOTMYECKH MBICIUTh, OTCTauBaTh CBOIO
TOYKY 3pCHHMS W BBICIHYIINBaTh MHEHHE IPYTHX,
paboTaTh B KOMaHJIE.
Hroro: 105 10
IFEOMETPUSA
2 yaca B He/leJI0, Bcero 70 4acosB.
KonTpoabsHsix pador S.
Ne Tema Kon-Bo XapakTepHuCTHKa OCHOBHBIX BHJOB JIESTEIbHOCTH yICHUKA
n/n 4acoB (Ha OCHOBE y4eOHBIX JICHCTBUI)
1 YeTbIpeXyroJbHUKH. 14 @opMynupoBaTh  ONPEACNICHUA  MapajulelorpaMma, — IOps-
MOYTOJIbHUKA, KBaJpaTa, poM0a, Tparenyuy, paBHOOCAPECHHONW U
1.MHOTOYTOTbHUKH. NPSAMOYTONBHONW — Tpamenuy, CpemHed JIMHUM  TpareyH;
2.IlapannenorpamMM U Tpanenus.. pacIio3HaBaTh M U300pakaTh UX Ha YepTeKaxX M PUCYHKAX.
3.IlpsiMoyronsHUK, poMO, KBapar. @opMynupoBaTh W JOKa3plBaTh TEOPEMBI O CBOMCTBaX U
Pemenne 3amau. NpU3HAaKax MapanjerorpaMMma, MpsSMOYTONbHHUKA, KBajapara,
Kontponpras padora Nel. pomOa, Tpamenuu.
HccrnenoBaTh CBOWCTBA YETHIPEXYTOJBHHUKOB C  MTOMOIIBIO
KOMITBIOTEPHBIX IIPOTPAMM.
Pemrate 3a1aun Ha NOCTPOEHHUE, JOKA3aTEIBCTBO U BEIYHUCIICHUS.
MopenupoBaTh ycIOBHE 3aJaydl C IIOMOIIBIO dYepTex a WIH
pUCYHKa, TPOBOAWUTH [OINOJHHUTENbHBIE IIOCTPOEHUS B XOJe
pemieHus. Brinenars Ha depTexxe KoHpHUTypayn, HeoOXoauMbIe
JUISL TIPOBEJCHUS OOOCHOBaHMH JIOTMYECKHX MIArOB PELICHUS.
WHTepnpeTnpoBaTh MOIy4YEeHHBIH pe3yIbTaT U CONOCTABIATh €T0
C YCIIOBHEM 33/1a4H.
2 [Tnomans. 14 ®dopmynupoBaTh U JOKa3bIBaTh TeopeMy [ludaropa u oOpaTHyIO
eil.
1.ITnomaags MHOTOYTOJIBHHKA. BeBoaute  Qopmynbl  miomanel  HpsAMOYroNbHHMKA, — IIa-
2 I1nomans HapajuiesiorpamMma, panenorpamma, TpeyrojibHHUKa U TPalenuu.
TPEYTOJIbHUKA U TPaeIHH. HaxomuTe  mrom@aap  MHOTOYTOJNIbHHKA — pa3OueHHeM  Ha
3.Teopema Iludaropa. TPEYTOJbHUKHN U YE€THIPEXYTOJIbHUKH.
Pemenue 3agau. OOBSICHATP W  WUIIOCTPUPOBATH  OTHOIIEHUE  IJIOMIAACH
Kontpomnsnas pabota Ne2. HOAO00HBIX BUTYD.
Pemate 3amaun Ha BBIYHMCICHHE IUIOUIAJIEHl TPEYTrOJBHUKOB,
YETBIPEXYTOJbHUKOB 1 MHOTOYTOJILHUKOB. OIMpasich Ha JaHHbIE
YCIOBUSL  33Ja4M, HAXOIUTh BO3MOXXHOCTH  ITPUMEHEHHMS
HEOOXOIUMBIX bopmy, mpeoOpa3oBHIBATH (hopMyIIBL.
Hcnons3oBath (opmyssl anst 0OOCHOBaHMS JIOKa3aTeNIbHBIX
paccyxIeHHiH B XOo@e  pemeHus.  VHTepnpeTrupoBaTrh
HOJY4YEHHBIN pe3yJIbTaT U COIOCTABIISATE €T0 C YCIOBHEM 3aJaul
3 IToroOHBIE TPEYTONBHUKH. 19 dopMmynupoBaTh onpeiesieHHe MO0J00HbBIX TPEYroJIbHUKOB.

1.0npenenenue MOJOOHBIX
TPEYTOJILHUKOB.

2.IIpu3HaKu MOJOOHS TPEYTOIBHIKOB.
Kontpomsnas paborta Ne3.
3.Ilpumenenue oxo0us K
JI0Ka3aTelbCTBY TEOPEM U PEIICHUI0
3ajau.

4.COoOTHOILIEHUSI MEXJTY CTOPOHAMHU U
yriamu IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.

Kontpomisnas pabota Ned.

DopMynTupoBaTh W JOKA3bIBATH TEOPEMBI O MPU3HAKAX 1M0J00us
TpeYrojabHUKOB, TeopeMy PDaneca.

DopMyIUpoOBaTh OMNpPENENeHUs] W HUIIOCTPUPOBATH IOHSTHS
CHHyCa, KOCHHYCa, TAaHT€HCa M KOTaHIeHCa OCTPOro yria
MPSIMOYTOJIBHOTO ~ TPEYTONbHUKA.  BwIBOANTE  QOpMyIEI,
BbIpaKarouie (yHKIUHM YIJIa MPSIMOYTOJBHOTO TPEYroJIbHHKA
4epes ero CTOPOHBL

®opMynupoBaTh OIpEAENEHUs CHHYCa, KOCHHYyCa, TaHTIEHca,
koranrenca yrmoB or 0 mo 180°. Bemomuts Qopmynsl,
Belpakaronine Qynkuuu yrioB ot 0 mo 180° yepe3 ¢yHKIMH
ocTpbiX yrinoB. @opMyaMpoBaTh U pa3biACHATH OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. Il0 3HaYeHMAM OJHOW TpH-
TOHOMETPHUYECKON (YHKIHMHM yTia BBIYUCIATH 3HAYEHUS JAPYTHX
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TPUTOHOMETPUYECKUX (PYHKIMH 3TOTO yria.
HccnenoBath CBOWCTBAa  TPEYrojbHUKA c TIOMOIIBIO
KOMITBIOTEPHBIX NIPOTPAMM.
PemaTs 3a1a4u Ha OCTPOCHME, AOKA3ATEIBCTBO U BBIUYUCIICHUS.
BeimensaTe B ycHoBMM 3aJadM  yCIOBHE U 3aKIIOUCHUE.
MopennpoBaTh YCIOBHE 3aJaddl C IOMOILIBIO HYEpTeXa WIH
pUCYHKa, MPOBOAMUTH [ONOJHHUTENbHBIE IOCTPOEHUS B XOJ€
pemenus. OnMpasch Ha JaHHBIE YCIIOBHS 3aJlaud, MPOBOJHTH
HeoOXoAuMBIe paccyxaeHus. VHTepnpeTHpoBaTh MOIYUYCHHBIH
pe3yJbTaT U CONOCTABIIATH €r0 C YCJIOBHEM 33/1a4H

OKpYXHOCTb. 16 dopmynupoBaTh  ONpeneNeHUs]  MOHSATHH, CBSI3aHHBIX  C
OKPY>KHOCTBIO, IIEHTPAJIbHOTO M BIMCAHHOTO YIJIOB, CEKyIleH u

1.KacarenpHast K OKpY>KHOCTH. KacaTeJIbHOH K OKPY>KHOCTH, yTJIOB, CBSI3aHHBIX C OKPY>KHOCTBIO.

2.1leHTpanpHbIC U BINCAHHBIC YTJIBL @opMynupoBaTh M OKa3bIBaTh TEOPEMBI O BIHCAHHBIX yIJaX,

3.Uetelpe  3aMedaTeNbHBIE  TOYKH YTJIax, CBSI3aHHBIX C OKPY>KHOCTBIO.

TpEyTroJbHUKA. dopmynupoBath COOTBETCTBHE MEXIY BEIMYNHOMN

4.BrinceHHas u onMcaHHAs LEHTPAIBHOTO YIJ1a ¥ JUINHOM IyTH OKPY>KHOCTH.

OKPYXHOCTH. W3obpaxaTh, pacmo3HaBaTb W ONWCHIBATH  B3aMMHOE

Pemenue 3anau. pacIoio’keHue MPSIMOil U OKPYKHOCTH.

KonrponbHas pabora Ne5. UccnenoBath CBOHCTBA KOH(UIYpaluid, CBS3aHHBIX C OK-
PYKHOCTBIO, C TIOMOIIbIO KOMIIBIOTEPHBIX MPOTPAMM.
PewaTp 3a1aun Ha BBIYMCIICHHUE JIMHEHHBIX BEJIMYUH, TPaJyCHON
MepBHI yTJa.
Pemrate 3a1aun Ha NOCTPOEHHUE, JOKA3aTEIBCTBO U BEIYHUCIICHUS.
MogenupoBarh YCIIOBHE 3aJaddl C IIOMOIIbIO HYepTeXa WIH
pHCYHKa, TPOBOJUTH IOTOJHHUTEIBHBIE IIOCTPOCHUS B XOJE
pemieHus. Briaenars Ha depTexxe KoHGHUTyparn, HeoOXoauMbIe
JUISL TIPOBEJCHUSI OOOCHOBAHWII JIOTMYECKHX MIArOB PELICHUS.
WHTepnpeTnpoBaTh MOIY4YEHHBIH pe3yIbTaT U COMOCTABIATh €TO
C YCIIOBHEM 33/1a41

[loBTopenue. Pemenue 3anay. 8 3HaTh MaTepuall, U3y4YeHHbIA B Kypce MaTEMaTHKH 32 8 KJlacc.
Bnaners 001KM npreMoM penieHus 3aaad.
YMeTh MPUMEHSTh MOJIyuYeHHbIC 3HAHUSI Ha MIPAKTHKE.
YMeTh JIOTHYECKH MBICIUTh, OTCTAaNBaTh CBOIO TOUKY 3PEHHUS U
BBICJTYIIMBATh MHEHUE IPYTUX, pa00TaTh B KOMaH/IE.

Uroro: 70

9 kmacc

MATEMATHUKA (AJITEBPA)

3 yaca B Henenio, Bcero 102 uaca.

KonTpoabsHbIx padoTt 8

Ne Tema Kom-Bo | Kontp.paboT | XapakrepucTka OCHOBHBIX  BHJIOB  JEATEIHHOCTH
4acoB YUCHHKA
(Ha OCHOBE YUeOHBIX ICHCTBHIA)
1 I'n.1.KBagpatnanas GyHKIHS. 22 Brerauciare 3HadeHUs (QYHKIUH, 3aaHHBIX (OPMYIaMU

[1.1.®OyHKIMYU U UX CBOWCTBA.

OyHKIHSA. O6nactb
OTpe/IeIICHNS u obnacThb
3HaueHHUH QyHKINU.
CaotlicTBa QyHKIHH.

I1.2. KBagpaTHbIii TpEXUIEH.

KBagpaTHblil TpéxuleH H ero
KOpPHHU.

Pasnoxenne KBaJ[paTHOTO
TpEXUIIeHa HA MHOKUTEIIH.

I1.3.xBagpaTnuHas QyHKIWS 1 €&
rpaduk.

Qynruus Y = ax’, eé cpoiictra
U TpaduK.

(mpu HEOOXOIMMOCTH HCHOJIB30BaTh KaJIbKYIATOpP); CO-
CTaBJIATH TAOIMIBI 3HAYCHUH (DYHKIHH.

Crpouth 1o TOYKaM rpaduku QyHKIMHA. ONHUCHIBATH
cBolicTBa (YHKIMM Ha OCHOBE €€ TIpauIecKoro
HpeACTABICHUSI.

MopenupoBath peajbHbIE 3aBHCUMOCTH (hOpMylIaMH U
rpadukamu. UnuraTh rpaduku peasbHbIX 3aBUCUMOCTEH.
Hcnonb30BaTh PyHKIMOHAIBHYIO CHMBOJIMKY AJISI 3alIMCH
pa3sHoO00pa3HBIX (PAKTOB, CBS3AHHBIX C PACCMaTPUBAEMBI-
MU (YHKIUSIMH, 00OTramas OIbIT BBITOJHEHUS 3HAKOBO-

CUMBOJIMYECKHUX JIeHCTBHIA. Crpoutb peueBbie
KOHCTPYKIIMM C  WCIOJIb30BaHHEM  (DYHKIIMOHAIBHON
TEPMUHOJIOTHH.

Hcnonp30BaTh KOMIBIOTEPHBIE TMPOTPAaMMBI IS TIO-
ctpoeHus: TpadpukoB (YHKIWH, JOIS  HCCICAOBAHUS
MOJIOXKECHWS Ha KOOPAWHATHOM IUIOCKOCTH TpaduKoB
¢yHKIMH B 3aBUCHMOCTH OT 3Ha4eHWH K03(uuneHTos,
BXOJISIINX B (HOPMYITY.

Pacnio3naBaTe Buabl m3y4daeMbIX (yHKImid. [loka3eBaTh
CXEMaTHUYECKH MOJ0XKEHUE Ha KOOPJUHATHOU IMIOCKOCTU
rpadukoB QyHKIUH
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I'paduxu byHKIMH

y=ax’+n u
y =a(x —m)?.
IToctpoenue rpaduka

KBaZpaTU4HON QYyHKINH.

I1.4.Crenennas GyHKIUSL.
Kopens n-if crenexu.

Oynkiua Y = x".
Kopensb N—-ii crenenu.

n

y=ax’, y=ax’+n, y=a(x-m)?, y=x", s
3aBUCHMOCTH OT 3HAYCHUH KOIPPHUIHEHTOB, BXOSIINX B
(hopMyIIbL.
Crpouth Tpaduku H3ydaeMbIX (QYHKIIHMIA; OMHUCHIBATH WX
CBOMCTBa

I'm.2.YpaBHeHuss u HepaBeHCTBa | 14 PacniosHaBaTh nMHEHHBIE W KBaJpaTHHIC YpaBHEHHS, IIe-
C OJIHOU MEepEMEHHOM. JBIe ¥ ApOOHBIE YpaBHEHUS.
Pewate nuHeENHbIE, KBaIpaTHbIE YpAaBHEHHUS, a TAaKXKe
I1.5.YpaBHeHus c OJTHOM YpaBHEHHsI, CBOJSIIMECS K HHUM; pelaTh JApoOHO-
MIepPEMEHHOI1. palMOHaJIbHbIE YPaBHEHMUS.
HccnenoBaTh KBaJpaTHbIE YPABHEHUS 110 AUCKPUMUHAHTY
Ilenoe ypaBHEHHE U €T0 KOPHH. n koadunmenTam.
HpoGusie paiuoHaIbHbIE Pemate TekcTOBBIE 33/1aU4M aNreOpaMYEecKUM CIOCOOOM:
YpaBHEHHUS. MEePEXOJUTh OT CJOBECHOW (OPMYIHPOBKH YCIOBUS
33729l K anreOpanyeckod MOAENN ITyTeM COCTaBICHHSA
I1.6.HepaBenctea ¢ onHOH YPaBHEHMs;  peIlaTh  COCTaBICHHOE  ypaBHEHHE;
MEPEMEHHO. HHTEPIPETUPOBATH PE3YIIbTAT.
PacnosHaBaTh NHHEHBIE M KBaJpaTHBIE HEPaBEHCTBA.
Pemenne HepaBeHCTB BTOPOH Pemate kBajgpaTHBlE HEpaBEeHCTBA HA OCHOBE TIpa-
CTETEHU C OJJTHOU IEPEMEHHOM. (ryecKrX MpeCTaBICHUH
Pemenne HepaBeHCTB METOAOM
HHTEPBAJIOB.
I'n.3.YpaBHeHus u HepaBeHcTBa | 17 OnpenensaTs, SBIAETCS JM Mapa 4HCeN pPElIeHHeM IaH-
C ABYMsI IEPEMEHHBIMHU. HOTO YpaBHEHHS C JBYMs II€PEMEHHBIMU;IPUBOIUTHIIPH-
MEpBbI pelIeHUs ypaBHEHUH ¢ IBYMS IIEPEMEHHBIMHU.
I1.7.YpaBHeHus c JByMS Pewatp 3agaun, anredpandeckoil MOJENIbI0 KOTOPBIX SIB-
MEPEMEHHBIMH U UX CHCTEMBI. JIS€TCs ypaBHEHHE C JByMs IepeMeHHbIMH; Pemate
CUCTEMBI JIByX YypaBHEHHH C JOBYMS IE€PEMEHHBIMH,
VYpaBHeHHe c JByMs YKa3aHHBIE B COJIEPKAHHU.
MIepEeMEHHBIMH U €T0 Tpaduk. PemaTs TeKCTOBBIE 3aJaUH ANT€OpaHIECKUM CIIOCOOOM:
I'padmaeckmii crocod pemeHus MEPEXOJUTh OT CIOBECHOW (POPMYIHPOBKH yCIOBHA
CUCTEM YPaBHEHUI. 3a37a4d K anreOpanyeckol MOAENN ITyTeM COCTaBJICHHS
Pemienne cucrem ypaBHEHUU CHUCTEMbl ypaBHEHUMW; PemaTb COCTaBJIEHHYIO CHCTEMY
BTOpOI1 CTENIeHHU. YpaBHEHUM; UHTEPIPETUPOBATH PE3YNIbTAT.
Pemenne 3amad Cc  HOMOIIBIO Crpouth rpauku ypaBHEHHH C JABYMs HEpPEMEHHBIMHU.
CHUCTEM  YpaBHEHHH  BTOPOH Koncrpyuposats SKBHUBAJICHTHBIE pedeBbIe
CTETIeHHN. BBICKa3bIBaHUS C HCIIOJIB30BAaHUEM alreOpandeckoro M
T€OMETPHUECKOTO S3BIKOB.
[1.8.HepaBenctBa ¢ nByMms PewaTs 1 uccaenoBaTh ypaBHEHHUS! M CUCTEMBI YPaBHEHUI
MEPEMEHHBIMH U UX CHCTEMBI. Ha OCHOBE (PYHKIMOHAJIHHO-TpaMUECKUX IpecTaBie-
HUHN ypaBHEHUI
Hepaencrsa c JBYMS
MEPEMEHHBIMH.
CucteMbl HEpaBEHCTB C JBYMs
MIePEMEHHBIMH.
I'n.4.Ilporpeccum. 14 IIpuMeHATh MHAEKCHBIE 0003HAYEHUS, CTPOUTH PEUCBBIC

I1.9.ApudpmeTndeckas
MIPOTPECCHSI.

[ocnenoBarensHOCTH.
Ompenenenne apupMeTHIECKOH
nporpeccun.  ®Popmyna  N-ro

4JieHa apupmMeTnIecKoi
IIPOTPECCUU.
@dopMmyna  CyMMBI  TNEPBBIX
NWIEHOB apudMeTHIecKon
MIPOTPECCUH.

I1.10.I'eomeTpudeckas

BBICKa3bIBaHUSI C HCIIOJIb30BaHUEM TEPMHUHOJIOTHUH, CBSI-
3aHHOH C MOHATUEM MOCIIEI0BATEILHOCTH.

BpiuncnsaTe ujieHbl [OCJEAI0BAaTEIbHOCTEN, 3aJaHHBIX
dbopMyIioif N-ro WieHa WU PEKypPEHTHOH (QOpPMYIIOi.
VYcraHaBnuBaTh ~ 3aKOHOMEPHOCTH B MOCTPOEHUH
MOCJIEI0BATEIBLHOCTH, €CJIM U3BECTHBI MEPBbIE HECKOIBKO
ee wWicHOB. l300paxaTh YIEHBI MOCIEIOBATEIBHOCTU
TOYKaMH Ha KOOPJMHATHON TJIOCKOCTH.

PacnosHaBaTh apu@METHUECKYI0 W TIE€OMETPUYECKYIO
MPOTPECCUU TIPU Pa3HBIX Ccroco0ax 3ajaHus. BEIBOIHUTH
Ha OCHOBE [OKa3aTEIbHBIX pPACCYKICHUH (OPMYITBI
obmero uneHa apu@METHUECKOH M TEeOMETPUUYECKOM
MIpOTpeccuii, CyMMBI ITEPBBIX7 YWICHOB apU(PMETHIECKOH 1
FEOMETPUUYECKON  IPOrpeccuid; pemarb 3aJaud  C
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Iporpeccusl. HCTIONIb30BAaHUEM 3THX (DOPMYIL.
PaccmaTrpuBaTe mpuMeEpbl M3 peajbHOM JKM3HU, HILIIO-
OmpeneneHne TeOMETPHUYECKON CTPHPYIOIIUE N3MCHEHHE B apupmMeTHIeCKOi
nporpeccun.  Popmyna  N-ro MPOTPECCUH, B TEOMETPUIECKON POrpeCcCHy; N300paxaTh
YIeHA TEOMETPUIECKOM COOTBETCTBYIOIINE 3aBUCHMOCTH Ipauiecku.
MIPOTPECCUHL. Pemath 3amaunM Ha CIIOKHBIE TIPOIEHTHI, B TOM YHCIE
@dopmyna cyMMBl TEpBBIX N 3a7a4d W3 peaJbHOW TPAKTUKU (C HCHOJIB30BaHUEM
YJIEHOB reOMEeTPUYIECKOI KaJbKYJISITOpPa)
IIPOTPECCUHU.
5 I'n.5.9nementsr koMOuHaTOPUKK | 12 1 IIpoBomuTh cityuyailHble 3KCIEPUMEHTHI, B TOM 4YHCIE C
U TEOPUH BEPOATHOCTH. MIOMOIIBIO KOMITBIOTEPHOTO MOJICTIMPOBAHUS,
MHTEPIPETHPOBATh MX PE3yJIbTaThl. BBIUUCIATE yacToTy
I1.11.2memeHTHI CIIy4alfHOTO  COOBITHSI, OICHWBAaTh BEPOSTHOCTH C
KOMOMHATOPHKH. MIOMOIIIBIO YAaCTOTBI, TIOJTyCHHOH ONBITHBIM ITyTEM.
Pemrats 3amaun Ha HAXO0XKICHUE BEPOSITHOCTEH COOBITHH.
[Ipumepsnt KOMOWHATOPHBIX [IpuBOANTE MIPUMEPHI CITyYaHBIX COOBITHH, B YACTHOCTH
3azad. JIOCTOBEPHBIX 1 HEBO3MOXHBIX COOBITHH, MaIIOBEPOSTHBIX
[lepecTaHnoBKH. coOprtuii. I[IpuBOAWTE TpPUMEpPH PaBHOBEPOSTHOCTHBIX
Pa3memienus. COOBITHI.
CoueraHus. BeimonHATe mepedop BceX BO3MOXKHBIX BapHaHTOB JUIA
nepecyera 0ObEKTOB MIM KOMOWHAIIHH.
[1.12.HayanbHble CBEOEHUS U3 [TpumeHsTh MpaBWIO KOMOWHATOPHOTO YMHOXEHUS JUIS
TEOPUH BEPOSATHOCTEH. pemeHus 3ajad Ha HaXOXKACGHHE 4YHCIa OOBEKTOB WU
KOMOHMHAIHMN (mnaroHamu MHOTOYTOJIbHHKA,
OtHocuTenbHas JacToTa PYKOIIOKAaTus, YUCIIO KOIOB, IH(poB, maponei u T. I1.).
CITy4alHOTO COOBITHS. PacriosHaBaTh 3a1aun Ha OMNpEJENICHHWE 4YHCla IepecTa-
BeposTHOCTS paBHOBO3MOXHBIX HOBOK U BBITOJIHATE COOTBETCTBYIOIIIE BBIYHCIICHHUS.
coOBITHI Pematp 3amaun Ha BBIYMCICHHE BEPOSITHOCTH C IpHMe-
HEHHEM KOMOMHATOPHKH.
6 [oBTOpeHue 23 1 3HaTh MaTepual, M3yYCHHBIH B Kypce MaTeMaTHKH 3a §
KJ1acc
YMeTh NPUMEHSTh NOJTy4YeHHbIC 3HAHUS Ha MTPaKTHKE.
YMeThb JIOTHYECKH MBICIUTh, OTCTaWBaTh CBOIO TOUKY
3peHUs] UM BBICHYIIMBAaTh MHEHHE ApPYrHX, paboraTh B
KOMaHJIe.
Uroro: 102 8
9 kmacc
MATEMATHUKA ('EOMETPUS)
2 yaca B HeJeJIl0, Bcero 68 yacos.
KonTpoabsHbIX pador S.
Ne Tema Kon-Bo | XapakrepHucTiKa OCHOBHBIX BUJIOB AEATEILHOCTH YUCHHUKA
4acoB (Ha ocHOBE yUeOHBIX JICHCTBHIA)
1 I'n.9.BekTopsl. 8 @dopMynupoBaTh ONpEAETICHUs U HIUTIOCTPUPOBATh ITOHATHS BEKTOpa,
JUIMHBL  (MOIyJA) BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, pPAaBHBIX
1.IloHsiTHE BEKTOpA. BEKTOPOB.
2.Cno>xeHHe ¥ BBIYUTaHWE BEKTOPOB. BbruncasTs [JuHy ¥ KOOpAWHATHI BEKTOPA.
3.YMHOXEHHE BEeKTOpa Ha YHCIIO. HaxoauTs yrosn Mexxay BeKTOpaMH.
[TpumeHeHre BEKTOPOB K PEIISHUIO BEINOHATE Onepary Hajl BEKTOPaMH.
3a1ad. BBINOIHATE MPOEKTHI TI0 TEMaM HCIOJIb30BAaHUS BEKTOPHOTO METOAA
IpU peIIeHUH 33]]a4 Ha BEIYMCIICHHUS U JOKA3aTeNbCTRA.
2 I'.10.Meton KoopaHHAT. 10 OOBACHATP W WUIIOCTPUPOBATh MOHATHE JEKAPTOBOW CHCTEMBI
KOOpJMHAT.
1.Koopaunatsr BexTOpa. BriBoanTh M Mcnonb30BaTh (POPMYIIBI KOOPJIMHAT CEPEANHBI OTPE3Ka,
2.Ilpocreiinme 3a7a4u B pacCTOSTHUS MEXly ABYMsI TOUKaMH IJIOCKOCTH, YPaBHEHUS TPSIMOH U
KOOpJHHATaX. OKPY’KHOCTH.
3.YpaBHEHHE OKPYKHOCTH M NPSIMOH. BbINOMHATE MPOEKTH MO TeMaM HCHOJIB30BaHUSI KOOPAMHATHOTO
Pemenue 3anau. METO/1a IIPH PEIICHNH 3a]]a4 Ha BHIYMCIICHUS 1 JI0Ka3aTelIbCTBA
KonrposnbHas pabora Nel.
3 I'n.11.CoorHomenne Mexay | 11 @dopMmynupoBaTh M JIOKAa3bIBaTh TEOPEMY COOTHOLICHHSX MEXKIY
CTOPOHAMH M YTJIAMH TPEYTOJIbHUKA. CTOpPOHAMH U YTIaMHU TPEYTOJIbHUKA.
CkanspHOE IPOM3BEICHNE BEKTOPOB. DopMynupoBaTh ONpPEACTCHUS W WUTIOCTPUPOBATh IOHITHSA CHHYCA,
KOCHHYCa, TaHT€HCAa M KOTAHT€HCa OCTPOTrO YIia MPsIMOYTOJIHHOTO
1.Cunyc, KOCHHYC, TAHTE€HC yTJa. TpeyroibHUKa. BeiBomuTh hopmynsl, Bhipaxkaroiue (yHKIUH yria
2.COOTHOIIEHNUS MEXIy CTOPOHAMH NIPSIMOYT OJIbHOT'O TpeyronbHu27A uepes €ro CTOPOHBL.
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1 yTJIaMH TPEYTOJIBHHKA.
3.CxansipHoe TIPOU3BECHHE
BEKTOPOB.

Pewenne 3anay.

KonTponbHast padorta Ne2.

QopMynmupoBaTh ONpEAETCHHS CHHyca, KOCHHycCa, TaHTCHCa,
koranreHnca yrioB oT 0 g0 180°. BeiBoguTh (hOpMyITbI, BEIpaXKaromiye
¢yakuu yraoB ot 0 mo 180° depe3 (YHKIMH OCTPBIX YTJIOB.
@opMynmupoOBaTh W Pa3bACHATE OCHOBHOE TPUTOHOMETPHYECKOE
ToX1ecTBO. [1o 3HAYEHUAM OJHON TPUTOHOMETPUYECKOW (YHKITUU
yIia BBIYUCIATH 3HAYCHUS APYTUX TPUTOHOMETPHUYECKHX (QYHKIHN
sToro yriaa. DopMynupoBaTh M JOKA3bIBaTh TECOPEMBI CHHYCOB U
KOCHHYCOB.

HaxomuTh yrom MexIy BEKTOpaMH, CKaJspHOE MPOU3BEACHUC
BEKTOPOB, (OPMyJTHpOBaTh W OOOCHOBBIBATH YTBEPKICHUS O
CBOWCTBaX CKAJIIPHOTO MPOW3BEJCHUSA BEKTOPOB; HCIOJIB30BaTh
CKaJSIPHOE TPOU3BEICHNE BEKTOPOB NP PEIICHIH 3ajad.

I'n.12.Inuna
UTOLIA/Ib KPYTa.

OKPYXHOCTH "

1.IIpaBuibHBIE MHOTOYTOJIbHUKH.

2. lnMHa OKPYXHOCTH U IUIOIIA[b
KpyTa.

Pewmenue 3anay.

Konrponbnas pabora Ne3.

11

Pacno3HaBaTh MHOTOYTONBHUKH, (OPMYIHPOBATH OIpEACICHHE U
MIPUBOANUTH IPUMEPHI MHOTOYTOJILHUKOB.

DopMyTUpOBaTh U AOKA3EIBATh TEOPEMY O CyMMeE YTJIOB BBITYKJIOTO
MHOTOYTOJIFHHKA.
Uccnenosats CBOMCTBaA
KOMIBIOTEPHBIX IPOTPAMM.
DopMynUpOBaTh U JIOKA3bIBATh TEOPEMBI O BIIMCAHHOW U OMUCAHHOU
OKPYHOCTSIX MHOTOYTOJIbHUKA.

OOBACHATH TOHATUS [UIMHBI OKPY)KHOCTH M IUIOINAIHM KPYTa;
BBIBOJUTE (DOPMYJIBI JJIsl BBIYMCICHUS JJIUHBI OKPYXHOCTH W JIJTHHBI
JYyTH, TJIOIAH Kpyra M IIJI0Iaau KpyroBoro CEKTopa.

PeIlIaTI:- 3aa4ud Ha J0Ka3aTCJIbCTBO U BBIYHCJIICHUA. MO[[GJ'II/IpOBaTL
YCIIOBHE 3aJadll C TIOMOIIBI0 YepTekKa WIH PUCYHKA, TPOBOAUTH
JOTIOJTHUTENBHBIE TIOCTPOCHUS B XOJe pelieHus. MHTepnpeTnpoBaTh
TTOJTYICHHBIA PE3YIIbTaT U COMOCTABIATE €TO C YCIOBHEM 3aadu.
HUccrenoBaTh cBo¥cTBa KOH(PHUTYpaLnii, CBA3aHHBIX C OKPYKHOCTHIO,
C TIOMOTIFIO KOMIIBIOTEPHBIX MPOTPAMM.

Pemmate 3a1a4un Ha MOCTPOCHHUE, JOKA3aTEIECTBO M BRIYHCIICHUS.

MHOTOYT'OJIbBHUKOB C IIOMOIIIBIO

I'n.13. /IBmxeHus.

1.IloHsiTHE ABYKEHUS.
2 IlapannenbHbIi
IIOBOPOT.

Pewmenue 3anau.
Kontponpras paborta Ned.

nepeHoc u

OOBSICHATD W WILTIOCTPUPOBATH MOHATHS PaBEHCTBA QUTYp, MOIO0HS.
CtpouTh paBHbBIE M CHMMETPUYHBIE  (HUTYpBI,  BBIIOJNHSITH
TapasuIeNIbHBIN TIEPEHOC U TIOBOPOT.

HccnenoBaTh CBOWCTBA [BHKEHUH C IIOMOIUBIO KOMIIBIOTEPHBIX
IIPOIPaMM.

BEINOIHATE IPOEKTHI 110 TEMaM T'€OMETPUIECKUX peoOpa3oBaHui Ha
INIOCKOCTH.

I'n.14.HavanbHble CBEJCHUS u3
CTepeOMETpPHUH.

1.MHoOrorpaHHuKH.
2.Tena v MOBEPXHOCTHU BpalLEHUSI.

OOBACHATB, UTO TaAKOE MHOTOTPAHHUK, €T0 TpaHH, péOpa, BepIIUHEI,
JMaroHaJld, Kakol MHOTOIPAaHHUK HAa3bIBAE€TCS BBIITYKJBIM, MpPHU3Ma,
BBICOTA MPU3MBbl, NapajjieNienunesa, NUpamMuaa, UWIMHAP, KOHYC,
cdepa, map.

OOBSACHATH, YTO TakKoe
[IOBEPXHOCTH MHOTOIpaHHMKA.
HccnenoBath cBOWCTBA MHOTOI'PaHHUKOB.

HaxoauTts 00bEM 1 TUIOIIAAb TOBEPXHOCTH MHOTOTPAHHHKA.

YMeTb CTpOUTh U pacrno3HaBaTb MHOTOTPAHHUKH.

YMeTh JIOTMYECKH MBICIAUTh, OTCTAaMBAaThb CBOK TOYKY 3pPEHUS U
BBICITYIIIMBATh MHEHUE JIPYTUX, pa00TaTh B KOMaHJIE.

00BEM  MHOTOTPaHHHKA, IDIOMIAIh

006 akcnoMax ITAHUMETPHH.

BocnpounsBoaute HopMyTHPOBKH OIpeeIeHuil, aKkCHOM, TeopeM;
KOHCTPYUPOBATh  HECIOXHBIE  ONPENEICHUS  CAMOCTOSTEIBHO.
BocriponsBoants  GOpMYyIHMpOBKM M J0OKa3aTeNbCTBA H3YyYCHHBIX
TEOpEM, NPOBOAUTH HECIIOXKHBIE JIOKA3aTEIbCTBA CAMOCTOSTEIBHO,
CCBUTAaThCSl B XOJA€ OOOCHOBAHMH Ha OIPEIEIICHUS, TEOPEMBI,
AKCHOMBL.

[HoBTopenue. Pemenue 3anay.
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3HaTh MaTepUa, U3y4YeHHbIH B Kypce MaTEMAaTUKHU 3a 7-9 KIacchl.
Brnanets oOmMMu npremMaMu penieHus 3anad.

YMeTh NpUMEHSTh NOTy4YeHHBIC 3HAHNUS Ha IIPAKTHKE.

YMeTh JIOTHYECKH MBICIHTh, OTCTaMBAaTh CBOIO TOYKY 3pEHUS U
BBICITYIIIBATh MHEHUE IPYTHX, paboTaTh B KOMaHJIE.

Uroro:

68
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