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IHosicuuTeILHAS 3aNIMCKA.
Pabouast mporpamMma y4eOHOT0 Kypca Juisi 8 Kjlacca COCTaBJICHA Ha OCHOBE CJICIYIOIINX HOPMAaTUBHBIX JOKYMEHTOB:

- ®enepanpHoro 3akona Ne273 - @3 «O06 obpazoBanun B Poccuiickoit @enepauuun» ot 29. 12. 2012 (ct.2, m.9);

- denepanbHOTO TOCYMIAPCTBEHHOTO0 00Pa30BaTEIBLHOTO CTaHAapTa OCHOBHOTO 0bmero oopazoanus (I[Ipukaz MO u H P® Ne 1897 ot 17 nekabps
2010 n.18.2.2);

- IIpuka3z ot 28 nmexabps 2010 r. Ne 2106 «O6 yTrBepx)acHNU (eaepaabHbIX TpeOOBaHM K 00pa30BaTEIbHBIM YUPEKICHHUSIM B YaCTU OXPaHBI
3JI0POBbSI 00YJAIOIIUXCSD;

- [Iporpammebl 0011e06pazoBaTenbHbIX yupexkaeHui. Anredpa. ['eomerpus.7-9 kinaccel. CoctaButens bypmuctposa T. A. — M.: [IpocBemienue,
2013.

- [IpumepHbIe TporpamMMEl 10 Y4eOHBIM mpeaMeTaM. MartemaTrka. 5-9 kiaccsl: mpoekT. — 2-e u3za. — M.:IIpocsenienne,2010.
- Anre6pa. Paboune nporpammsl: mocodue yist yuurteneil oomeodpaszosat. opranuzauuii/ H.I'. Munmtok.- M.: IIpocsemienne,2014.

- OcHOBHOI 00111€00pa30BaTENBHOM MPOrpaMMbl OCHOBHOTO 0611ero oopazoanuss MbOY «COILI Ne 17y r. I'nazosa YP.

- [Tonoxenus o mopsizKe pa3pabOTKH U TPEOOBAHUAX K CTPYKTYpE, COEPKAHHUIO U 0POPMIICHHIO pabOYNX MPOrpaMM y4eOHBIX MPEIMETOB
(xypcoB) (@I'OC OOO 5-9 knaccoB) MBOY «COL Nel7».

Paznea |.

Marematuka sBIsi€TCSI OJHUM U3 OCHOBHBIX, CHCTEMOOOPA3yIOLIMX MPEIMETOB ILIKOJIBHOr0 00pa3oBanus. B xone e€ u3yueHus Ha CTyleHH OCHOBHOTO
o0miero o0pa3oBaHMsI  IIKOJBHUKM OCBAaWBAIOT OCHOBOIIOJIATAIOUIME TOHATHUS M WJAEH, Takue, KakK Yucio, OyKBEHHOE HCUucCileHHe, (QyHKUus,
reomeTpuueckas (purypa, BepoITHOCTb, JeTyKIHs, MaTeMaTH4eckoe MOJIEIMPOBAaHNUE, T.€. MaTepuall, CO3AAI0IINI OCHOBY MaTeMaTHYeCKOW TPaMOTHOCTH.
Bwmecre ¢ Tem noaxoas! K pOpMUPOBAHUIO COJIEPIKaHUS MaTEMaTHUECKOT 0 MIKOJIBHOTO 00pa30BaHUs MPETEPIIENH CYIIECTBEHHbIE U3MEHEHM I, OTBEYAIOLIIE
TpeOOBAHUSAM CETOHSIIIHETO JTHS.

Hensamu peasuzaumuu [IporpaMmel sBIsIOTCA:

— o0ecrieyeHHe MUIAHUPYEMBIX PEe3yJIbTaTOB MO JOCTHXKEHUIO 00YYaroIMMUCS LIEJeBBbIX YCTAHOBOK, 3HAHWUH, YMEHHH, HABBIKOB, KOMIIETCHIIUN U
KOMIIETEHTHOCTEH, OIpeiesieMbIX JINYHOCTHBIMH, CEMEHHBIMH, 00IIECTBEHHBIMU, FOCYAAPCTBEHHBIMU MOTPEOHOCTAMHU U BO3MOXKHOCTAMHU O0YyUaIOLIerocs
CPEeAHEro IIKOJIBHOTO BO3pacTa, MHIUBUyaJTbHBIMI OCOOEHHOCTSMH €0 Pa3BUTHS U COCTOSIHUS 310POBBS;

— CTaHOBJICHUE U Pa3BUTHE JUYHOCTH B €€ MHAUBHUIYAIbHOCTH, CAMOOBITHOCTH, YHUKaJIbHOCTH, HETOBTOPUMOCTH.

JlocTHKeHHe TOCTABJIEHHBIX HeJseil pu pa3paboTke U peaausanuu kool [IporpamMmel mpegycMaTpuBaeT pelieHHe cJeIyIOIHX 0CHOBHBIX
3ajav:

— o0ecrieyeHne NpeeMCTBEHHOCTH HayaJlbHOTO 00IIIero, OCHOBHOT'O 00IIET0, CPeAHEro o0IIero oopa3oBaHus;

— obecrieyeHe JOCTYIMHOCTH MOJTY4YeHHsI KaueCTBEHHOTO OCHOBHOTO OOIEro o0pa3oBaHMsl, JOCTH)KEHHUE IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS
[TporpaMMbI BceMu 00YYaroIMMHUCS, B TOM YUCIIE JEThbMU-UHBATUIAMH U OJIAPCHHBIMU I€THMU;

- BBISIBJICHHE U Pa3BUTHE CIIOCOOHOCTEN 00y4aroIUXCsl, B TOM UKCIe OAapEHHBIX JIeTeH, 1eTel - UHBAJUAOB, UX MPo(ecCHOHATbHBIX CKJIOHHOCTEH;

— OpraHu3alys MHTEJUIEKTYaIbHbIX U TBOPUECKUX COPEBHOBAHUH, HAyYHO-TEXHUYECKOIO TBOPUECTBA, MPOSKTHON M Yy4eOHO-MCCIIET0BATEIbCKON



NesITeNIbHOCTH;
— COXpaHEHHE U YKpeIieHHe (PU3NIECKOT0, ICUXOJIOTHIECKOTO U COLMAIBHOTO 3/I0POBbs 00YYaIONINXCs, 0OecreueHre nx 0€30MacHOCTH.

]_le.]]l/l HU3YYCHHUS MAaTEMAaTHKHU
I/I3ylteHue mamemamuKku Ha CmyneéHu OCHO6H020 06"«(820 06pa3oeanuﬂ Hanpaeieno na docmuoiceHue cnedylomux ueﬂeﬁ:

e 06]adeHue CUCTEMON MaTeMaTHYECKUX 3HAHUM H YMGHI/II\/'I, HCO6XOI[I/IMBIX AJi1 IpUMCHCHUSA B HpaKTquCKOfI ACATCIIBHOCTHU, U3YUYCHUSA CMCIKHBIX
AUCHUIUINH, ITPOAOJIZKCHUA 06pa30BaHI/ISI;

* UHmeéllleKmyajilbHoe pazeumue, (bOpMI/IpOBaHI/Ie Ka4yCCTB JIMYHOCTH, HCO6XOI[I/IMBIX YCIIOBEKY IJIA l'IOJ'IHOI.ICHHOﬁ KHN3HU B COBPEMCHHOM 06HICCTBC:
SACHOCTb W TOYHOCTb MBICIIM, KPHUTHYHOCTHL MbLIIIJICHHA, MWHTYULUA, JIOTMYCCKOC MBIIIJICHHUEC, 3JICMCHTLI aHFOPHTMI/I‘{eCKOﬁ KYJbTYPBHI,
IIPOCTPAaHCTBCHHBIX HpeﬂCTaBHCHHﬁ, CIIOCOOHOCTB K IIpCOa0JICHUTIO pr,[[HOCTCﬁ;

. (jmpmuposanue npeocmaeﬂenuﬁ 00 HACAX WU METOJAX MATCMATHKH KaK YHUBCPCAJILHOI'O A3bIKa HAYKHM M TCXHUKH, CPCACTBA MOACIUPOBAHUA
SIBJICHUH U IIponucCCoOB;

* gocnumanue KyJabTyphbl JUYHOCTU, OTHOIICHHA K MATCMATHKE KaK K 4aCTHU O6IH€‘~I€JIOBG‘~I€CKOﬁ KYJbTYpPbl, IOHUMAaHUC 3HAYUMOCTH MATCMAaTUKH
AJI1 HAYYHO-TCXHUYCCKOI'O IIporpecca.

B nanpaenenuu nuunocmmnozo pazeumus:

1) pa3BUTHE JIOTHYECKOTO U MPAKTUUECKOI'O MBILUIEHHUS], KYJIbTYPbl PEUH, CIIOCOOHOCTU K YMCTBEHHOMY 3KCIIEPUMEHTY;

2) ¢opmupoBaHHE Yy OOYYAIOIUXCA  HMHTEIUIEKTYaJIbHOW YECTHOCTH W OOBEKTHBHOCTH, CIOCOOHOCTH K TPEOJOJECHUIO MBICIUTENIbHBIX
CTEPEOTUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OIBITA;

3) BoCIMTaHUE Ka4yeCTB JJUYHOCTH, 00ECIIEUNBAIOIINX COLUAIBHYIO MOOMIIBHOCTb, CIIOCOOHOCTh IPUHUMATh CAMOCTOSATENbHBIE PELICHNUS;

4) popmupoBaHHe KaueCTB MBIIUICHUSI, HEOOXOIUMBIX JIJIS a/IallTallii B COBPEMEHHOM MH(GOPMaIlMOHHOM OOIIECTBE;

5) pa3BuTHE HHTEpeca K MaTEMAaTHYECKOMY TBOPUECTBY M MaTeMaTHYECKUX CIIOCOOHOCTEH.

B npeomemmnom nanpagnenuu:

1) oBiafieHne MaTEMAaTHYECKUMHU 3HAHUSAMHU U YMEHUSMH, HEOOXOIUMBIMH JJIS1 TPOAOIKEHHS 00yUYeHHs B 00111€00pa30BaTENIbHBIX YUPEKACHUSAX,
U3Y4YEeHHE CMEXHBIX TUCUUIUINH, IPUMEHEHUS B IOBCETHEBHOM KU3HH;

2) co3gaHue (yHAaMeHTa A MaTeMaTU4YeCKOro pa3BUTHs, (OPMHPOBAHUS MEXAHHW3MOB MBIIUICHUS, XapaKTepHBIX Ui MaTeMaTH4ecKon
NeSITeIbHOCTH.

B memanpeomemnom nanpasnenuu:

1) dbopmupoBaHue npeacTaBIeHUI 0 MaTeMaTHKE KaK 4acTu OOIIeUeI0BeueCcKOi KyIbTypbl, O 3HAUUMOCTH MaTEMATHKU B Pa3BUTUU LIUBUIN3AIN N
U COBPEMEHHOT'0 00IIECTBa;

2) pa3BUTHE NPEJCTABICHUN O MaTeMaTHKe Kak (opMe OMHCAHUS U METOJIE MO3HAHUS JIEHCTBUTEIILHOCTH, CO3/IaHUE YCIOBUM JIIsl TPUOOpPETEH Usl
IIEPBOHAYAJILHOTO OIbITAa MAaTEMATHUYECKOIO MOJIETITUPOBAHUS;

3) dopmupoBaHue oOIIMX CIIOCOOOB MHTEIIEKTYaIbHOU 1€ATEIbHOCTH, XapaKTEPHBIX JJII MaTEMaTHKU U SIBISIFOIIMXCS OCHOBOM MO3HAaBaTeNbHOM
KYJIbTYpBbl, 3HAUUMBIX JUISI Pa3IMYHBIX Cep YeTOBEUECKON IeATEIbHOCTH.



3ajgaum npeamera:

1. PazButue AITOPUTMHUYCCKOI'0 MBIIJICHUS, HCO6XO,Z[I/IMOI‘O U1 OCBOCHHUA KypcCa I/IH(l)OpMaTI/IKI/I; OBJIAICHUC HAaBBIKAMU OCAYKTHUBHBIX
paccyXJICHHIA, pa3BUTHE BOOOPAKECHHUSI, CIOCOOHOCTEH K MAaTEMAaTUYECKOMY TBOPUYECTBY.

2. HonyquI/Ie IIKOJIbBHUKAMHU KOHKPCTHBIX 3HAHUU O (bYHKHI/IHX KaK BaXKHEWIeld MareMaThuyeCKOUu MOACIN OJIsA OIIMCAaHUSA U HCCIICAOBAHUA
Pa3HOOOPAa3HBIX MPOIIECCOB, sl GOPMUPOBAHUS Y YUAITUXCS TPEICTABICHUA O POJIM MAaTEMaTUKH B PA3BUTUU ITUBUIIN3AIMH U KYJIBTYPBHI.

3.  ®opmupoBaHHE S3bIKAa OMHUCAHUS OOBEKTOB OKPYXKAIOUIETO MHUpPA I PAa3BUTHUA IMPOCTPAHCTBEHHOTO BOOOpPaXEHUS W HMHTYHIIUH,
MaTEMATHYECKOH KYJBTYPBI, IJId 3CTCTHUYCCKOT'O BOCIIMTAHUSA Y4allluXCs.

4.  DopMuUpOBaHHE y YYALIUXCS YMEHHS BOCHPUHUMATH W aHAJIU3UPOBATh WH(POPMAIIMIO, IPEICTABICHHYIO B PAa3IUYHBIX (OpPMaxX, TOHUMATh
BepOHTHOCTHHﬁ XapaKTCPp MHOTUX pCaJIbHBIX 3aBHCHMOCTCﬁ, IIPpOU3BOJINTDH HpOCTGfII.HHG BCPOATHOCTHLIC paCLIéTLI.

OO0mas xapakTepuCcTHKA y4eOHOr0 mpeaMeTa, Kypca

W3yuenue Kypca aneebpul HallelleHO Ha (OpPMHPOBAHHME MAaTEMAaTUYECKOIO ammapara Jjs pelleHus 3a7ad U3 MaTeMaTUKH, CMEXHBIX IMPEIMETOB,
OKpY’Kaloie peasbHOCTH. SI3BIK anreOpbl MOMYEPKUBACT 3HAUCHUE MATEMAaTHKU Kak s3bIKA JUISI IOCTPOCHHS MAaTeMaTHUECKUX MOJEJIEH, MpOLeccoB U
SBJICHUA peaJbHOro Mupa (OJHOH M3 OCHOBHBIX 33/1ad H3y4EHUs anreOpbl SBIAETCS Pa3BUTHE aJITOPUTMHUYECKOIO MBIIIJIEHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJIi OCBOCHHUS Kypca MH(OpPMAaTHKH), OBIJIAJCHHWE HAaBBIKAMU JCAYKTUBHBIX paccyxieHuid. [IpeoOpa3oBanne cuMBOIMYECKUX (HOPM BHOCHT
CBOU crienu(UUecKuil BKJIAJ B pa3BUTHE BOOOPAXKEHMs, CIIOCOOHOCTEH K MaTeMaTH4ecKOoMy TBOpuYecTBY. /[pyroil BaxHOM 3anaueil u3ydeHus anreOpsl
SBJIAETCS TOJIyYEHHE IIKOJbHUKAMM KOHKPETHBIX 3HaHMM O (YHKUUSAX Kak Ba)KHEHIIEH MaTeMaTH4ecKoW MOJENW JUIsl ONMHCAHUS U HCCIETOBAHMS
pa3sHOOOpa3HbIX MPOLECCOB (PAaBHOMEPHBIX, PAaBHOYCKOPEHHBIX, SKCIOHEHIMAIbHBIX, MEPUOAMYECKHX U JIp.), AN (HOPMHUPOBAHMUS Yy OOYyHAIOLIMXCS
MIPEICTaBICHUH O pOJIM MATEMATUKH B Pa3BUTHU LUBUIN3ALUHU U KYJIbTYPBI.

Martematuueckoe oOpa3oBaHHE B OCHOBHOW IIIKOJIE CKJIAABIBACTCA M3 CICAYIOIIUX COJEP)KATENbHBIX KOMIIOHEHTOB (TOYHBIE HA3BaHUS
OJIOKOB): apughmemuxa,; anzebpa, ceomempus; 1eMeHMbl KOMOUHAMOPUKY, MEOPUU 8ePOAMHOCIEN, CIMAMUCMUKY U J1o2uKy. B cBOell COBOKYITHOCTH OHHU
OTpakaroT OOraThlii OMBIT OOyuYeHUs] MaTeMaTHUKE B Halleil CTpaHe, YYUTHIBAIOT COBPEMEHHBIE TEHACHIIMM OTEYECTBEHHOW M 3apyOeKHOW IIKONBI U
MO3BOJISIIOT PEaTM30BaTh MOCTABJICHHBIEC MEpe]] TKOJIBHBIM 00pa30BaHUEM IEIH Ha WH()OPMAIMOHHO €MKOM M MPAKTHYECKH 3HAYMMOM MaTepuajie. ITu
COJIep>KaTeNIbHBIE KOMIIOHEHTHI, Pa3BUBAsICh HA MPOTSHDKEHUU BCEX JIET 0OYUYESHHsI, €CTECTBEHHBIM 00pa30M MEPEIUIeTAl0TCs U B3aUMOJICHCTBYIOT B yUCOHBIX
Kypcax.

Apugpmemuxa npr3BaHa ciocoOCTBOBATh MPUOOPETEHHUIO TIPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsl MOBCEAHEBHOM KU3HU. OHA CIy>KUT 6a30i 1t
BCET0 JTAIbHEHIIIEro N3y4yeHUss MaTeMaTHKH, CIIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO U (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJTOPUTMAMHU.

Onemenmsl 102UKU, KOMOUHAMOPUKU, CIMAMUCMUKU U MeopUU 8eposiMmHOCMell CTAHOBSITCS 0053aTeIbHBIM KOMIIOHEHTOM LIKOJIBHOIO 00pa3oBaHUs,
YCUJIMBAIOIIUM €ro MPHKJIAJHOE M TPAKTHUECKOE 3HAaYeHHe. DTOT Marepual HeoOXOoquM, Mpexae Bcero, A (OpMHUPOBaHHUA (DPYHKIMOHAIBHON
IPaMOTHOCTH — YMEHHMM BOCIIPUHUMATh U aHAIM3UPOBATh MH(OPMALINIO, MPEACTABIEHHYIO B Pa3IMYHbIX (hOpMax, IOHUMATh BEPOSITHOCTHBIA XapakTep



MHOTHX pEajbHBIX 3aBUCHMOCTEH, MPOM3BOAMTH MPOCTEHIINE BEPOSTHOCTHBIE pacyerhl. V3ydyeHHe OCHOB KOMOMHATOPHUKH IMO3BOJIUT OOYYaIOIIEMYCs
OCYIIECTBIISITh PACCMOTPEHHE CiIydaeB, rmepebop M IMOACYET YMCiIa BAPUAHTOB, B TOM YHCIE B NMPOCTEHINIMX NPUKIANHBIX 3anavax. [Ipu msydenun
CTaTHCTHUKH M TEOPHUH BEPOATHOCTEH OOOTamatoTCsi MpPEACTAaBICHHUS O COBPEMEHHOW KapTHMHE MHpPAa W METOJAX €ro HCCIeIOBaHUs, (OpMHUpYeTCs
IIOHUMAHHEC POJMU CTATUCTHKU KaK HCTOYHHKA COLHAJILHO 3HAYNMO I/IH(i)OpMaLII/II/I M 3aKJIaAabIBaAOTCSA OCHOBBI BCPOATHOCTHOT'O MBIIIJICHUS. Taxkum
oOpa3oM, B Xoze MpernojaBaHusi anreOpel B 8 kiacce, padoThl Hajx (GOPMHPOBAHHEM y OOYYAIOMIMXCS YHHBEPCAIBHBIX YYEOHBIX ICUCTBHU CIEIyeT
oOpamiate BHUMaHUE HA TO, YTOOBI OHU OBJAJACBAIN YMEHHSIMHU OO0IEYy4eOHOro XapakTepa, pasHOOOPa3HBIMH CIOCOO0aMM JAEATENBbHOCTH, MPHOOpETAIN
OIIBIT:

¢ IUNTaHUPOBAHUS U OCYIICCTBIICHUSA aHFOpHTMquCKOﬁ ACATCIIbHOCTH, BBIIIOJIHCHUA 3aITaHHBIX U KOHCTPYUPOBAHHW HOBBIX AJITOPUTMOB;
® pCICHUA p83H006p33HBIX KJIaCCOB 3aJ1a4 U3 pa3JIMYHbIX Pa3ACIOB KypcCa, B TOM YUCJIIC 3a/1a4, Tpe6y}0umx IOUCKA IIYTHU U cIoco0oB PCUICHU A,
° HCCHCﬂOB&TCHLCKOﬁ JACATCIIbHOCTH, Ppa3BUTUA H,I[eﬁ, IMPOBCACHUA SKCIICPUMCHTOB, O606H.[CHI/I$[, IIOCTAaHOBKHU U q)OpMy.]'II/IpOBaHI/IH HOBBIX 3aJa4,

* ICHOT'0, TOYHOT'0, FPAMOTHOT0 U3JI0KEHUSI CBOUX MBICIIEH B YCTHOW M MMCbMEHHOM (pOopMe, UCTIOJIb30BAaHUs Pa3IMYHbIX S3bIKOB MATEMATUKHU (CJIOBECHOTO,
CHMBOJIMYECKOT0, rpaduyeckoro), CBOOOIHOTO MEPeXoa ¢ OAHOTO SI3bIKA Ha IPYTOH Ul MIUTIOCTPAIIUH, HHTEPIPETAliY, apTyMEHTAIMH U
JI0Ka3aTeNbCTBA;

¢ MPOBCACHUA NOKA3aTCIIbHBIX paccymneHHﬁ, ApTryYMCHTAIIUN, BBIIBUKCHUS TUIIOTE3 U UX O6OCHOB8.HI/ISI;

* IOMCKa, CHCTeMaTU3alliu, aHallu3a U Kiaccuukauy nHpopMalu, UCIOIb30BaHUs Pa3HOOOPa3HBIX HH(POPMAIIMOHHBIX HCTOYHUKOB, BKIIIOUAsl yUSOHYIO
Y CIIPaBOYHYIO JIUTEPATYPy, COBpEMEHHbIE HH(OPMAIIMOHHBIC TEXHOJIOTHH.

l'eomempuss — ONVMH U3 BaXXKHEUIIMX KOMIIOHEHTOB MaTE€MaTHYECKOro O0O0pa30BaHMs, HEOOXOAMMBIN ISl MPUOOPETEHUsI KOHKPETHBIX 3HAHUI O
MIPOCTPAHCTBE M MPAKTHUYECKU 3HAUMMBIX YMEHHUH, (POpPMHUpPOBAHUS S3bIKA ONUCAHUS OOBEKTOB OKPY’KAIOLIEro MUpaA, JAJIs Pa3BUTHUSI IPOCTPAHCTBEHHOTO
BOOOpaXEHUS U UHTYULIUU, MATEMaTUYECKON KyJIbTYpBbI, ISl 3CTETHUECKOro BOCIUTAHUs oOydarouuxcs. M3yueHre reoMmeTpun BHOCUT BKIJIAJ] B Pa3BUTHE
JIOTUYECKOTO MBIIIJIEHHS, B POPMUPOBAHUE MOHATHUS JOKA3aTeNbCTBA.

TakuMm 00pa3om, B X0/Ie OCBOEHHS COAEPKAHUS Kypca YUaIlUecs noay4arom 603MOHNCHOCD.

- pa3BUTh NPEACTABICHUE O YHCIE M POJHM BBHIYUCICHUN B YEJIOBEYECKOM NpaKTUKe; CHOPMHUPOBATH IMPAKTUYECKHE HABBIKM BBIIOJHEHUS YCTHBIX,
MMACbMEHHBIX, THCTPYMEHTAIIbHBIX BBIUYMCICHUH, Pa3BUTh BBIYMCIUTEIBHYIO KYJIBTYDY;

- Ppa3BUTb HNPOCTPAHCTBCHHBIC MPCACTABICHUA U H306pa3I/ITeJ'IBHBIe YMCHUA, OCBOUTH OCHOBHEIC (baKTBI U METOJbl IJIAHUMCTPHUHU, IMO3HAKOMHUTHCA C
HpOCTCfIIJ.IHMH MNPOCTPAHCTBCHHBIMU TCJIaMU U UX CBOﬁCTBaMH;



- Pa3BUTh JIOTHYECKOE MBIIUICHUE U PEYb — YMEHHUS JIOTUYECKU 0OOCHOBBIBATH CYXK/IECHHUS, IPOBOJUTH HECIOKHbBIE CUCTEMATH3AIUH, IPUBOJUTH IPUMEPHI
U KOHTPIPUMEPHI, HCIIOJB30BATh PA3IIUYHBIC S3bIKM MATEMATHKHU (CIOBECHBIN, CHMBOJMYECKHM, TpaduuecKuil) A WILTIOCTPAIMH, WHTEPIPETAINH,
apryMEHTaLlUU U 10Ka3aTelIbCTBA;

- chopmupoBaTh MpeACcTaBIeHUs 00 U3yYaeMbIX MOHITHIX U METOJaX KaK BAKHEHIIIMX CPEJCTBAX MAaTEMATHIYECKOTO MOJICTUPOBAHUS PEATbHBIX MPOIECCOB
U SIBJICHUH.

MecTo npeamera B y4eOHOM IJIaHe

Corsacio ®enepanbHOMy 0a3sUCHOMY Y4eOHOMY IIaHy Ul 0OIIeoOpa3oBaTeNbHBIX yupexaeHuil PD nmst o0s3aTenbHOro M3ydeHHs
MaTeMaTuku B 8 Kiacce oTBOAMTCS He MeHee 170 vacoB mM3 pacu€ra 5 4acoB B HENEINIO, IPU ITOM pa3/ejieHHE YacoB HA M3YYEHHE aureOpnl u
reomerpun. Ha n3yuenne anreOpsl 3 yaca B HEJIENI0 B TEYCHHUE BCero yuyeOHoro roaa, Bcero — 102 gaca anreOpst B rog. Ha mnsydenue reomerpun 2
Jaca B HEJIENII0 B TEYEHHE BCEro y4eOHOro rojia, BCero — 68 4acoB reoMeTpHU B IO/,

Oco0eHHOCTH KOHTPOJISI 3HAHUIA.
OCHOBHBIMH BHJIaMH OLICHUBAHUS 00pa30BaTEIbHBIX JOCTHKEHHH 110 MaTEMATUKE SBJISIFOTCA: CTAPTOBOE, TEKYIIIEe U UTOTOBOE.
CrapToBoe OIEHHBAHUE TTO3BOJISET CIIAHUPOBATH IMYHOCTHO — OPHEHTHPOBAHHOE 00yUeHHEe, MHINBUAYIN3UPOBATh 00pa30BaTEIbHBIHN MPOIECC.
Tekyliee orieHHBaHUE MO3BOJSIET ONPEIEIUTh: YPOBEHb YCBOEHHsSI HOBOTO MaTepHalia, CTENeHb CaMOCTOSTENbHOCTH OOyYaroIlUXCsl MpU PeLIeHUN
3ajad, XapakTep NPUMEHEHHS pPAllMOHAIBHBIX CIIOCOOO0B pemieHus 3aaa4d U Ap. JJIs TeKyIero oreHUBaHUs MOYKHO HCHOJIB30BATh CIEIYIOIINE METOIbI
KOHTPOJIS:
1. ycTHBIN KOHTPOJIb (HPOHTANBHBIN ONPOC, MHAWBUIYyabHBIN 0onpoc),
2. THCBMEHHBIH KOHTPOJb (KOHTPOJIbHAs paboTa, MaTeMaTHYECKUI JUKTAHT, CAMOCTOSATENbHAs paboTa, TeCT),
3. TpaKTHYECKH KOHTPOIb ((HpOHTATIbHAS MM WHANBHyalbHAs IPAKTHYECKas padoTa, MpoeKTHas paboTa).
HToroBoe orieHHBaHUE MIPOBOIUTCS MOCIIE 3aBEPIICHUs] y4eOHOTo Kypca.

KoHTponbHBIE PabOTHI COCTaBIICHBI HA OCHOBAaHWH TUIaKTHUECKHX MaTepraioB Y MK.
Junaktudeckue Marepuaisl mo anreope as 8 ximacca / B.U. XKoxo u ap. — M.: [Ipocsemenwne, 2014,

[Toypounsie pa3zpabotku no reometpuu. 8 ki1./ 'aBpunosa H.®. - M.: «BAKO», 2017.

B teueHue y‘-IC6HOTO roaa miIaHupyceTCs BBIIIOJHUTD 06y‘-IaIOIJ_II/IMI/IC}I 1HpOCKT.

LleHHOCTHDBIE OPHEHTHPHI COJEeP:KAHUSA Y1eOHOr0 MpeaMeTa.



HcTopuuecku CIOKWIOCH JIBE CTOPOHBI HAa3HAYEHUS MaTEMaTHYECKOro OOpa3oBaHMs: INpaKTHUYeCKas, CBA3aHHAs C CO3JAaHUEM U IPUMEHEHUEM
MHCTpYMEHTapus, He0OXOJUMOr0 YE€JIOBEKY B €ro IpPOAYKTHBHON JESATEIBHOCTH, U JyXOBHAs, CBSI3aHHAs C MBIIIJICHUEM YEJIOBEKa, C OBJAJACHHEM
OIpeJIeJIEHHBIM METOJIOM IT03HAHMA U MPeo0pa3oBaHMsl MUPAa MATEMaTHUECKUM METOIOM.

be3 6a30B0il MaTeMaTH4YeCKON MOArOTOBKY HEBO3MOKHA IIOCTAHOBKA 00pa30BaHMsI COBPEMEHHOTO YEJIOBEKa.

B mixosne MaTemMaTuka Ci1y>KUT OOPHBIM MPEAMETOM JJIsl U3YUEHUS CMEKHBIX TUCLIMILIMH.

[IpakTuyeckas MOJE3HOCTh MATEMaTHKW OOYCIIOBJIIEHA TEM, YTO €€ MPEIMETOM SIBISAIOTCS (PyHAaMEHTaIbHBIE CTPYKTYPBl PpEaTbHOTO MHpa!
IIPOCTPAHCTBEHHbIE (DOPMBI M KOJIMYECTBEHHbIE OTHOLIEHUS — OT MPOCTEHIINX, YCBAaMBAEMBIX B HEIOCPEICTBEHHOM OIBITE, /10 JOCTATOYHO CIIOXKHBIX,
HEOOXOJUMBIX JJISl Pa3BUTHS HAYYHBIX W TEXHOJOTHYECKMX HJeH. be3 KOHKpETHhIX MaTeMaTH4eCKHX 3HAHUHM 3aTpyJHEHO MOHUMAaHHME MPHUHIUIIOB
YCTPOHCTBA M HCIOJIb30BAHUS COBPEMEHHOW TEXHHUKH, BOCHPHUATHE M MHTEpPIIpETalys pa3HOOOpa3HOM COLUaIbHON, SKOHOMHYECKOHM, MOJIMTHYECKON
nHpopmanuu, ManodpQeKTrBHA MMOBCETHEBHAS MPAKTUYECKasl NEATENbHOCTh. KakIoMy 4eloBEeKy B CBOCH KM3HH HMPUXOAUTCS BBIMOIHATH JOCTATOYHO
CJIO’KHBIE€ PAaCyeThl, HAXOIUTh B CIIPABOYHUKAX HY>KHbIE (DOPMYJIBI U IPUMEHSTh UX, BIAJETh MPAKTUYECKUMH IIPUEMaMH F€OMETPUUECKUX U3MEPEHUN U
MOCTPOCHHIA, YATATh WH(POPMAIIHIO, TPEICTABICHHYIO B BUAY TaOJHIl, TUarpaMM, rpauKoB, TOHUMATh BEPOSTHOCTHBIA XapaKTep CIy4YailHbIX COOBITHH,
COCTABJISATh HECJIOXKHbIE aJITOPUTMBI U JIP.

B mocnemkonpHON JKH3HM PEeaTbHOM HEOOXOAMMOCTHIO B HAIIM JHH SIBISICTCS HENMPEPBIBHOEC OOpa3oBaHME, YTO TPeOyeT IOIHOIEHHOW 0a30BOM
00111e00pa30BaTeNIbHON MOATOTOBKM, B TOM YHCle M Maremaruuyeckod. M HakoHer, Bce Oonblie crenualbHOCTEH, Ile HeOOXOIUM BBICOKUH YpOBEHb
00pa3oBaHMsl, CBA3aHO C HETIOCPEACTBEHHBIM IMPUMEHEHHEM MaTEeMAaTHKH (IKOHOMHKa, OM3HeC, (PMHAHCHI, (U3UKA, XUMHS, TEXHUKA, HH(HOpMaTHKa, OHO-
JIOTHs, ICUXO0JIoTHs U Ap.). TakuM o0pa3oM, paciiupsercst KpyT MKOJIbHUKOB, IUIs1 KOTOPBIX MaTeMAaTHKA CTAHOBUTCS 3HAYMMBbIM [TPEIMETOM.

Jlnist )KU3HA B COBPEMEHHOM OOIIECTBE Ba)KHBIM SIBIISICTCS (DOPMUPOBAHHE MAaTEMAaTHUYECKOTO CTHIISI MBIIUICHHS, MPOSBISIIOIIEIOCS B ONPEICIICHHBIX
YMCTBEHHBIX HaBblKaX. B mpolecce MaremMaTHuecKol AEATEIbHOCTH B apceHall IPUEMOB U METO/0B YeJOBEYECKOIO MBIIUIEHHUS] €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCSA MHAYKUUS U IeTYKIHs, 00001eHNe U KOHKPETU3allks, aHaJIN3 U CUHTE3, KJacCU(PUKAIUA U cUcTeMaTh3alus, abCTparupoBaHue U aHAJIOTHUSsl.
OOBEeKThl MaTeMAaTUYECKUX YMO3AKJIIOUYEHUH M MpaBUila UX KOHCTPYHUPOBAHMS BCKPHIBAIOT MEXAHMU3M JIOTHYECKMX MOCTPOEHUH, BbIpabaThIBAOT YMEHUs
(dbopMynupoBaTh, 000CHOBBIBATh U JOKA3bIBaTh CY)KJIEHUS, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE MbIIIEHHE. Benyias poiap NpUHAUIEKUT MaTeMaTUKE B
(OpMHPOBAHUHN ATITOPUTMHUECKOTO MBIIIICHHUS] U BOCIMTAaHUU YMEHMH J1eHCTBOBATh M0 33JJaHHOMY aJITOPUTMY M KOHCTPYHpPOBaTh HOBBIE. B Xxone pere-
HUS 33]]a4 — OCHOBHOU y4eOHOM 1eTeIbHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TBOPUECKAasl U MPHUKJIAIHAs CTOPOHBI MBIIIICHUSI.

OOyueHue maremMaTHKe JaeT BO3MOXXHOCTb pa3BUBaTh y OOYYAIOLIMXCS TOYHYIO, SKOHOMHYIO U MH(OPMATUBHYIO peub, YMEHHE OTOMpaTh Haubolee
MOJIXOASIIME A3bIKOBBIE (B YACTHOCTH, CHMBOJIMYECKHE, Ipauyeckre) cpeicTBa.

Matemaruueckoe oOpa3oBaHrHe BHOCUT CBOH BKJaa B (hopMHUpoBaHUE 00IIEH KyIbTypbl yenoBeka. HeoOXoMMbIM KOMIIOHEHTOM OOIIEeH KyJIbTyphl B
COBPEMEHHOM TOJIKOBaHMHU SIBJsIETCs OOIlee 3HAKOMCTBO C METOJaMM MO3HAHUS JACWCTBUTEIBHOCTH, MPEJCTABICHHE O MpeIMEeTe U METO/Ie MaTeMaTHKHU,
€ro OTJIMYHKS OT METOJ/IOB €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTAX MPUMEHEHUSI MaTEMATHUKH JUJIsl pELIeHNs] HAyYHbIX U MPUKIIaJHBIX 331a4.

N3ydenne MaTeMaTUKU CIOCOOCTBYET SCTETUYECKOMY BOCIIMTAHHUIO YEIOBEKA, MOHMMAHHUIO KPAcOThl M M3SIIECTBA MaTeMaTHUECKUX PACCYKIACHUH,
BOCHPUATHIO TEOMETPUUECKUX (POPM, YCBOCHHUIO UAEH CUMMETPUH.

Hctopus pa3BuUTHs MaTeMaTHYECKOT'O 3HAHUS JAaeT BO3MOXKHOCTh IOIOJHUTH 3aac UCTOPUKO-HAYYHBIX 3HAHUH IIKOJIBHUKOB, CPOPMHUPOBATH Yy HUX
MIPE/ICTaBICHHS] O MaTeMaTHKe KaK YacTH OOIe4YeIOBeYeCKON KYJIbTyphl. 3HAKOMCTBO C OCHOBHBIMU MCTOPUYECKHMHU BE€XaMU BO3HUKHOBEHUS U PA3BUTHS
MaTeMaTHYeCKOM HayKH, C UCTOPHEW BEIMKUX OTKPBITUH, UMEHAMHM JII0JIeH, TBOPUBLIMX HAYKY, JOJDKHO BOWTH B MHTEJUIEKTYyaJbHBIA Oarax Kaskaoro
KyJIbTYPHOTO YeJIOBEKa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA

YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJIbTAThl OCBOCHHS MPOTrpaMMbl yUeOHOTO Kypca «Alredpay XxapaKTepu3yoTCs:

1) naTproTnyeckoe BOCIIUTAHUE:

MMPOABJICHUCM HHTEPCCa K MNPOUIJIOMY MW HACTOALICMY pOCCHfICKOfI MaTEMAaTUKHU, LOCHHOCTHBIM OTHOIICHUEM K JOCTHXCHUAM pOCCHfICKHX
MaTeMaTHKOB U POCCHICKON MaTeMaTHYECKOH IIKOJIbI, K MCTIOIB30BAHUIO 3TUX JOCTHKEHHUH B PYyTrUX HAyKax M NPUKIAJHBIX chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W pealu3alldd €ro I1paB, IMPEACTaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX
(YHKIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp I'PakIaHCKOro odmiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIICHHUIO
ITUYCCKUX HpO6JIeM, CBA3aHHLIX C IPAKTHYCCKHUM IIPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ HayKHl, OCO3HAHUCM BaXHOCTH MOPAJIBHO-3THYCCKHUX IPHUHIHUIIOB B
NEeSATEIbHOCTH YYEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTaHOBKOI\/’I Ha aKTUBHOC Y4YaCTUC B PCUICHUM IMPAKTHUYCCKUX 3aj1aqd MaTeMaTHUECKOU HAIpaBJICHHOCTHU, OCO3HAHUEM BAXKHOCTH MAaTEMAaTUYCCKOT' O
o0Opa3oBaHMs Ha IPOTSHKEHUU BCEH JKU3HM JIJISl yCTIEITHOW NMPOeCcCUOHANBbHOM AESITENbHOCTA U Pa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM
Y TIOCTPOCHUEM UHAUBUIYyalIbHON TPAeKTOPUU 00Opa30BaHUS U KU3HEHHBIX IJIAHOB C yUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOEe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUSATHUIO MaTeMaTHYECKUX OOBEKTOB, 3ajlad, PEIICHUN, pacCy ACHUN, YMEHUIO BUJIETh
MAaTEMAaTUYCCKHUEC 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpHUEHTAIINEH B IeATEeIHPHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPECTaBIeHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOIBI U
O6H_[eCTBa, HNOHUMAHUEM MaTeMaTH4YECKOU HAayKH Kak c@epm qeJIOBEUECKOU ACATCIIBHOCTHU, JTallOB eé pPasBUTHUA W 3HAYMMOCTU [JId Pa3BUTUA
OUBUIIN3allHU, OBJIAJCHUEM S3BIKOM MaTC€MAaTUKHU H MaTeEMaTHYECKOU Ky.]'II:TypOﬁ KakK Cp€aACTBOM IMO3HAHUA MHpPA, OBJIAACHUEM HpOCTCﬁHIHMH HaBbIKaMH
HCCIIEIOBATENILCKON JIEATEIbHOCTH;

6) pusuveckoe BocnuTaHue, HOpMUPOBAHHE KYJIbTYPbI 310POBbSl H SMOIMOHAJIBHOI0 0JIATONOJIYYHS:

TOTOBHOCTBIO TMPUMEHITh MaTeMaTHYECKHWE 3HAHWS B HMHTEPECAaxX CBOETO 370pPOBbs, BEIEHHUS 3J0POBOTO 0O0pa3a >XU3HU (30pOBOE MHUTAHUE,



cOamaHCUpPOBAaHHBIA PEKUM 3aHSATUN M OTHbIXa, peryispHas (u3nueckas aKTUBHOCTH), C(OOPMHUPOBAHHOCTHIO HaBbIKa PeQUIEKCHH, MPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOro e [paBa JIPYroro 4eioBeKa,

7) 3Ko/10THYECKOEe BOCTINTAHHE:

OpUEHTalle Ha INPUMEHEHHE MaTeMaTU4YEeCKUX 3HAHUM JUIsl pellleHus 3a4ad B 00JacTH COXPAHHOCTH OKpYXarolleW cpelbl, IJIaHUPOBaHUS
MOCTYIKOB M OIICHKH UX BO3MOXHBIX MOCIIEJCTBHUI ISl OKPYXKAIOIIeH Cpelbl, 0CO3HAHUEM III00AIbHOTO XapaKkTepa dKOJOTHYECKUX MPoOieM U IMyTeil ux
pelieHus;

8) aganTanus K N3MEHAIIMMCS YCIOBHAM COLUATBHON U IPUPOAHOI cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBUSIX HEONPEAEIEHHOCTH, IOBBIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JESATEIIbHOCTD, B TOM
YHCIie YMEHUE YUYUTHCS Y APYTUX JIIOJIeH, MPUOOpPETaTh B COBMECTHOM JAESITEIbHOCTHA HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OMBITA APYTHUX;

HE00X0UMOCTHIO B (POPMHPOBAHMH HOBBIX 3HAHUI, B TOM uncie (OPMYIUPOBATH UJIEH, TOHSITUS, TUTIOTE3bl 00 0OBEKTaX U SIBICHUSAX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HABATh NE(UIIMTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYalMIO KakK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATH
MIPUHUMAaEMbIe PEIIeHUs U AeHCTBHS, POPMYIUPOBATH U OLIEHUBATh PUCKH U MOCIEACTBHS, (POPMHUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeabHBIE YHUBEPCAJIbHBLIC y‘-leﬁl—[l)le JeHCTBUS

basoBble Jiornyeckue 1eMCTBUA:

® BBIBISITH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKHX O0OBEKTOB, MOHATUH, OTHOIIEHUN MEXIY MOHATHIMH, (OPMYyINPOBATH
ompeseNieHUs] TMOHSATHI, YCTaHAaBIMBATh CYIIECTBEHHBIH MPH3HAK KiIacCH(UKAIMKM, OCHOBAHMS ANl OOOOIIEHHS W CpPaBHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

® BOCHpPUHHUMATh, POPMYIUPOBATH U MPEOOPA3OBHIBATH CYKACHUS: YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMNHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

® BBIIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEYHs B (DakTax, JAHHBIX, HAOMIOJEHUAX U YTBEPKICHUSX, MpeJiarath
KPUTEPUU ISl BBISIBJICHUS] 3aKOHOMEPHOCTEHN 1 POTUBOPEUNIA;

e JIeNIaTh BBIBOIBI C UCITOJIH30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e pa3duWparh JOKa3aTeIhCTBA MATEeMAaTHYECKUX YTBEPKICHMM (MpsMbIe W OT TPOTHUBHOTO), TPOBOAUTH CAMOCTOSITEIIBHO HECJIOKHBIC
JI0Ka3aTeNIbCTBA MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATH ApTyYMEHTAIIUIO, TIPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE
paccyXJIeHHS;

e BBIOMpaTh CMOCOO pemieHus y4eOHOW 3ahaud (CpaBHHMBATh HECKOJIBKO BapHAHTOB PEIICHHS, BBHIOMpATh HanOoyiee TMOAXOIAMNNA C y4ETOM
CaMOCTOSATENLHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibCKue AeCTBUSA:



HCII0JIb30BaTh BOIPOCHI KaK MCCIIEIOBATEIBCKHI HHCTPYMEHT MO3HAHUS, (JOPMYJIMPOBATH BOIPOCHI, (GUKCHPYIOIIHAE MPOTHBOPEUUE, MPOOIeMy,
CaMOCTOSITEJILHO YCTAaHABJIMBATH KCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, apIYMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

MPOBOUTH MO0 CAMOCTOSATENILHO COCTABICHHOMY IUIAHY HECJOXHBIH 3KCIIEPUMEHT, HEOOIbIIIOE HCCIICIOBAHUE [0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTr0 00BEKTA, 3aBUCUMOCTEH 0OOBEKTOB MEKTY COOOM;

CaMOCTOATENILHO  (hopMysIMpOBaTh OOOOIMICHHWS W BBIBOABI 10 pe3yjibTaTaM MPOBEAEHHOTO HAOIOJACHUS, WCCIICAOBaHUS, OIICHUBATh
JIOCTOBEPHOCTD MOJTYYEHHBIX PE3yIbTaTOB, BHIBOJOB M 0000IICHHI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAK)KE BBIABUIATH MPEINOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pab6ora ¢ undopmanmueii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(POPMAIUH, TAHHBIX, HCOOXOAMMBIX ISl PEIICHHUS 33/1a4H;

BBIOMpATh, AaHAJTU3UPOBATh, CACTEMATU3HPOBATh M HHTEPIPETUPOBATH HHPOPMALIHIO PA3IMYHBIX BHIOB U (POPM IPEICTABICHUS;

BBIOMpaTh (GOpMYy TpejacTaBiIeHUus HH(POpPMAUK W WUIFOCTPUPOBATH pElIaeMble 3aJadyd CXEMaMH, JuarpaMMaMHd, WHOW TpaduKod H HuX
KOMOHHALIMSIMU;

OLICHUBATh HAJIEKHOCTh MH(GOPMAIIMH TIO KPUTEPHSIM, TIPEJIOKECHHBIM YUUTEIIEM WU CHOPMYIMPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JeCTBUA:

BOCIIPUHUMATh U (OPMYJIMPOBAThH CYKIEHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMU OOIIEHUS, ICHO, TOUHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY
3pEHMsI B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh IMOSICHEHUS 110 XO/1y peIleHHs 3a/1a4i, KOMMEHTHPOBATh IOJIYUYEHHBIH pe3yibTar;

B X0/ie OOCYX/I€HUS 3a/1aBaTh BOIIPOCHI O CYIIECTBY 00CYKIaeMOil TeMbl, MPoOIEeMBl, pelIaeMoil 3a/1aun, BEICKa3bIBaTh MJIEH, HAllEJICHHbIE Ha
MOUCK PELIeHHUs, COIIOCTABIIATh CBOM CYXKICHHUS C CYKICHUSMH JIPYTHX YYaCTHMKOB AMAJiOra, OOHapyXHBaTh pPa3IU4ue M CXOJCTBO MO3MULMH, B
KOPPEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOIACHs, CBOU BO3PAKEHUS;

MIPE/ICTaBIATh PE3yibTaThl PEUIeHMs 3aJaud, SKCIEPUMEHTA, HCCIEAOBAHUS, MPOEKTa, CaMOCTOSTENIbHO BBIOMPATh (POpMAT BBICTYIUJICHUS C
yu€TOM 3a/1a4 NPEe3eHTALMU U 0COOEHHOCTEH ay IUTOPHH;

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U HHAUBUAYaIbHON pabOThI IPU PELICHUH Y4eOHBIX MAaTEMATUYECKUX 3a/1a4;

MIPUHUMATDH L[€Jb COBMECTHOM NESATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW PabOTHI, pacHpenessaTh BUJbI paboT, 10rOBapUBaThCs,
00CyX/1aTh MPOLIECC U Pe3yIbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIO/IEH;

y4acTBOBaTh B IPYMIOBBIX Gopmax paboThl (00CykIeHNs, 0OMEH MHEHUSMH, MO3TOBbIE IITYPMBbI U JIPYTHE), BBIIOIHITH CBOIO YacTh pabOTHI U
KOOP/JMHUPOBATh CBOM JEHCTBUS C JAPYTMMM WIE€HAMHM KOMAaH]Ibl, OLIEHUBATh KAaueCTBO CBOEro BKJa/Ja B OOIMIMH MPOLYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTABIIATH IUIaH, aJITOPUTM PELICHHUs 3a/1a4M (MM €ro 4acTh), BBIOMPATh COCO0 pelIeHus ¢ y4ETOM UMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BApUAHTHI PEILICHHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.



CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTEJIEKT:
® BJIAJETh CIIOCOOAMH CAaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIECcca M pe3yJIbTaTa PEeIICHUs MaTeMaTHIECKOM 3a1a4H;
® TPEIBHACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPH PEIICHHHM 3aa4d, BHOCHUTh KOPPEKTHMBBI B JCATEIHPHOCTH Ha OCHOBE HOBBIX
0OCTOSITENCTB, HAMIGHHBIX OIINOOK, BBISIBIICHHBIX TPYIHOCTEH;

® OIEHUBATh COOTBETCTBUE pe3yJIbTaTa JESATENbHOCTU MOCTABICHHOW IIEJIU M YCIOBUSAM, OOBICHATH MPUYMHBI JOCTHUKEHHS UM HEJOCTUKCHHS
L[eJIH, HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

Hpe)lMeTHble pe3yJbTaThbl

Auredpa.

Yucaa v BLIYMCIEHUS

Hcnonb30BaTh HavadbHBIC NPEICTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YWCEN IS CPABHCHHSI, OKPYTJICHUS W BBIYHCICHHH, HW300pa)kaTh
JEWCTBUTENbHBIC YMCIIa TOYKAMHU Ha KOOPAUHATHOM MPSMOW.

[IpumensaTh moHATHE apU(METUYECKOTO KBAAPAaTHOTO KOPHS, HAXOAWTh KBaJpaTHbIe KOPHH, HCIONb3Yys MPU HEOOXOAMMOCTH KaJbKyJATOp,
BBITIOJIHSTH TIPE0OPA30BaHUs BRIPAXKECHHH, COEPKAIUX KBAIpaTHBIE KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBath 3anucu OOJIBITUX U MAJTBIX YUCEN C TIOMOIIBIO JECATUYHBIX ApoOei u creneneit uncina 10.

AuaredpanyecKkue BbIPaKeHHA

[IpuMeHsITh MOHSATUE CTETIEHU C LIETBIM MTOKa3aTeIeM, BBIMOIHATH MpeoOpa3oBaHus BRIPAXKEHUN, COEPIKAIIMX CTETICHHU C IIeNIbIM IMOKa3aTeleM.

BrInonHsATe TOXAECTBEHHBIE MTPe0Opa30BaHMs PAllMOHAIBHBIX BBIPAKEHUN HA OCHOBE IMpaBWJI JEHCTBUM HAJ] MHOTOUYJICHAMHU U alreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[TpumensTh MpeoOpa3zoBaHusl BIPAKEHUHN A PELISHUS Pa3IuYHbIX 33/1a4 U3 MAaTEeMaTUKH, CMEXHBIX MTPEIMETOB, U3 peaTbHON MPAKTHKH.

YpaBHeHusi U HEPaABEHCTBA

Pemate nuHeliHbIe, KBapaTHBIC ypaBHEHUS U PAIlMOHAIIbHBIE YPABHEHMSI, CBOJIAIINECS K HUM, CUCTEMBI JIBYX YPAaBHEHHI C IByMs ITe€pEMEHHBIMHU.

[IpoBoauTh mpocTeiine WCCIeAOBaHUS YPAaBHEHUNW W CHUCTEM YpaBHEHHI, B TOM 4YHCIE C NpUMEHEHHEM TpadudyecKuX IMpeacTaBIeHUI
(ycraHaBIMBaTh, UMEET JIM YPABHEHUE UM CUCTEMA YPaBHEHUU PEIICHUSs], €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

[TepexoauTh OT CIOBECHOU (POPMYIHPOBKH 3a7a4u K €€ anreOpandeckoil MOJENTH ¢ MOMOIIBI0 COCTABJICHUS YPAaBHEHHS WM CHUCTEMBI YpaBHEHUH,
WHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4H MOTYYEHHBIN pe3ybTar.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB /ISl CPABHEHMS, OIICHKU, pelaTh JUHEHHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOU M UX CUCTEMBI, JaBaTh
rpadUyYecKyr0 WITIOCTPAIIUIO MHOKECTBA PEIIeHU HEPaBEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUMN



[ToHnMaTh M WCIIONIB30BaTh (PYHKIIMOHAJIBHBIC TOHSATHS M SI3BIK (TEPMUHBI, CUMBOJHYECKUE OOO3HAYCHHUS), ONPEACIATh 3HaUCHHE (DYHKIUH TI0
3HA4YCHUIO apTryMEHTa, ONPEENIATh CBOMCTBA (DYHKIUH 110 €€ TpaduKy.

Ctpoutb rpaduKy JI€MEHTapHBIX (PYHKIUH BUJIA:

y=k/x, y=x2,y=x3,y = |x|, y = VX, OIIHCBIBATH CBOICTBA YNCIOBON (GYHKIHH 110 &8 rpaduKy.

I'eomerpus.

Pacrio3naBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, [T0JIb30BAThCA X CBOWCTBAMU MPU PEIICHUU T€OMETPUUYECKUX 3a]1a4.

[IpuMeHATH CBOMCTBA TOUKH MEPECEUCHUSI MEIUAH TPEYToJIbHUKA (IIEHTPA MacC) B PEIICHUH 3a/1a4.

Braners monsTHeM cpeaHEd JUHUU TPEYrOJIbHUKA U Tpamelyy, MPUMEHSATh MX CBOMCTBA MPU PEHICHUH TeoMeTpuyeckux 3aaad. [lomp3oBaThes
TeopeMoii Dareca U TEOPEMO O MPOMOPIMOHATBHBIX OTPE3KaxX, IPUMEHSATh UX JUIs PEIICHUS TPAKTUUYECKHX 3a71au.

[IpuMeHsTh MpU3HAKK [TO100US TPEYTOJBHUKOB B PELICHIUH T€OMETPHUYECKUX 3a/1a4.

[Tonw3oBatbest Teopemoii [Tudaropa st pemieHus reoMEeTpUUECKUX U MPAKTHYECKUX 3a7ad. CTpOUTh MAaTeMAaTHMUYECKYIH0 MOJENb B MPAKTHUUECKHUX
3a/1auax, CaMOCTOSITEIBHO JIeTIaTh YEPTEK U HAXOTUTh COOTBETCTBYIOIIUE IJTUHBI.

Bnagers moHATHSIMEH CHHYCA, KOCMHYCA U TaHT€HCA OCTPOrO yIiia MPsIMOYTOJIbHOIO TpeyroibHUKa. [10b30BaThCs AITUMH MOHITUSIMH JUIS PEIICHUS
MPAKTUYECKHX 3a]1au.

Bbrancisars (pa3audHbIMA CLIOCO0AMH) TIOIIAh TPEYTOJIbHHUKA | IJIOIIAIH MHOTOYTOJIBHBIX (UTYD (MOJIB3YSACH, 1€ HEOOXOAUMO, KAIbKYJIITOPOM).
[IpuMeHATH MOTyYEeHHBIE YMEHHS B TPAKTUUYECKUX 3a/1adax.

Brnagets moHATHSMH BIMCAHHOTO U IIEHTPAJIBHOTO YIJIa, UCTIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YriaX MEXAY XOpAaMu (CeKYIIUMH) U yTiie
MEXy KacaTelbHOM U XOPJ0i MpU PEIIEHUH T€OMETPUUECKUX 3a1ay.

Biamets moHsATHEM OMUCAHHOTO YETHIPEXYTOIBHUKA, MPUMEHSTH CBOMCTBA OMMMCAHHOTO YETHIPEXYTOJIBHUKA MPU PEIICHUH 3a/1a4.

[IpuMeHATh TIOJIydEHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MATeMAaTHYECKHUE MOJENH Uil 3a/lady peabHOW KU3HU M MPOBOJUTH COOTBETCTBYIOIIHE
BBIUHCIICHHS C TPUMEHEHHEM MOI00UsSI U TPUTOHOMETPUH (TIOTB3YSCh, T HEOOXOAUMO, KATbKYISITOPOM).

Paznen Il. COAEPKAHUE YUEBHOI'O IPEJMETA «Auareépa» — 102 u.

Yucjia v BLIYMCIEHUS

KBampatusiii kopenbr u3 uymcna. [lonstue 00 wuppamnuoHanbHOM uucie. JlecATUYHBbIE NPUOTMKEHHS HWppalMOHANBHBIX uyucel. CBoiicTBa
apu(pMeTHYECKUX KBAAPATHBIX KOPHEH U X IPUMEHEHHE K TPE0OPa30BaHUIO YHCIOBBIX BRIPAKCHUI 1 BRIYMCICHHUSIM. JleCTBUTEIBLHBIC YHCIIA.

Crernens c 1enbIM MOKa3zaresaeM u e€ cBoiicTBa. CTaHgapTHAs 3aMyCh YHCTA.

AJiredpanyeckue BbIpaKeHUs

KBanpatublii TpéxumneH, pa3ioKeHHe KBaAPaTHOTO TPEXUIeHA Ha MHOXKHUTEIH.

Anrebpandeckas apoOos. OCHOBHOE CBOWCTBO aireOpamdeckoil npodu. CriokeHue, BBIYMTAHWE, YMHOXKEHHUE, JEICHHE aareOpandecKux IpoOeH.
PanmonansHbIe BRIpaKEHUS U X IPeoOpazoBaHue.



YpaBHeHMsI M HEPABEHCTBA

KBampatHoe ypaBHeHme, Qopmylia KOpHEW KBaapaTHOTO ypaBHEeHHs. Teopema Buera. Pemenue ypaBHEHWI, CBOASIIUXCS K JIMHEWHBIM U
kBaapaTHbIM. [IpocTeiimue 1poOHO-palioHaIbHbIC YPaBHEHUSI.

I'padmueckas mHTEpHpETallMsl YPaBHEHUH C JBYMS MEPEMEHHBIMU M CHUCTEM JIMHEHHBIX YPaBHCHHU C JABYMs NEpeMeHHBIMH. [IpuMepsl perieHwus
CUCTEM HEJIMHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 33719 alNreOpandecKuM CrocoooMm.

UucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO € OQHOI NepeMeHHOW. PaBHOCHMIBHOCTH HEpaBEHCTB. JIMHEHHbIE HEpaBEHCTBA C OAHOH
nepeMeHHO. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJJHOM NIEPEMEHHO.

DOYyHKIUHT

[Tonsarue Gpynkun. O6IacTh ONpeneNeHuss 1 MHOXKECTBO 3HaueHNH pyHKImn. CriocoObl 3aianust (pyHKITHIA.

I'paduk ynkuuu. Yrenue cBoicTB GyHkiuu no e€ rpaduxy. [Ipumepsl rpagukoB GyHKIHHA, OTpaXKaIOIMINUX peaabHbIe MPOLECCHI.

OYHKIUH, OMUCHIBAIOIINE MPSMYIO H OOPATHYIO MPOINOPLUOHATBHBIC 3aBHCHMOCTH, HX rpaduki. OyHkumn y = x2, y = x3, y = \x, y=|x].
I'pacduyeckoe penieHne ypaBHEHUH 1 CUCTEM ypaBHEHUI.

HaumeHoBaHue KouunyecTBo
pasjena 4yacoB

1. IloBTOpPEHMe Kypca anredpsl 7 Kiacca 3

2. PanimonanbHble 1poou 21

3. KBaapaTHbie KOpHU 21

4. KBaapaTHble ypaBHEeHHUS 23

5. HepaBeHncTBa 17

6. CTeneHb ¢ 1eJIbIM MOKA3aTeNeM. DJIeMEHThI CTATHCTHKH . 14

7.1loBTOpEHUE 3

Hroro yacos: 102

KoinuyecTBO KOHTPOJIBLHBIX PadoT I gers. 2 4eTB. 3 yeTs. 4 4yets. roj

2 1 2 2 7

COJAEPKAHUE YYEBHOI'O IIPEIMETA «I'eomerpusi» — 68 4.

Yetsipéxyronpuuku. [lapamienorpamm, ero mpu3Haku M cBoiicTBa. YacTHble ciydad MapajuienorpamMMmoB (IPSMOYTOJIBHUK, pOMO, KBaJpar), UX
MpHU3HAKU U cBoiicTBa. Tpanenus, paBHOOOKas Tpamneuus, e€ cBoicTBa U npu3Haku. [IpsmoyroiabHas Tpanerus.



Merton ynsoenus menuansl. Llentpansnas cummerpus. Teopema @aieca 1 TeopeMa 0 NPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEyrojabHUKA U Tpanenuu. LleHTp Macc TpeyroybHuKa.

[TomoGue TpeyroibHUKOB, KOG GHUIHMEHT nogoous. [Ipuznaku mogobus TpeyroabHUKoB. [IpuMeHenrne mogooust mpy pelieHny MPaKTHIeCKUX 3a/1a4.

CpoiictBa miomianeii reomerpuueckux ¢uryp. @opMmynbl Ais IUIOMIAAM TPEyrojbHHKA, Mapajuiejorpamma, pomOa u Tpameuuu. OTHOIIEHHE
IJI0Ima e moJ00HBIX (QUTYD.

Beruncnenue niomaneil TpeyroibHUKOB U MHOIOYTOJIbHUKOB Ha KJI€T4aTol Oymare.

Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHun npaKTHYECKUX 3a1ad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO YyIJIa IMpPSIMOYIOJbHOTO TpEeyrojbHUKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TPUrOHOMETPUYECKHE
¢byukiun yrios B 30, 45 u 60°.

BnucaHHblE M LEHTpaJIbHBIE YIJbI, YrOJd MEXAY KacaTeJbHOM W XOpHOW. YTIbl MEXKIy XOpJaMH M CEeKyLMMH. BImcaHHbIE M ONMCAHHBIE
4eThIPEXYToJIbHUKY. B3aumHoe pacriosnoxenue aByx okpyxHocteil. Kacanue okpyxHocreil. OO1ue kacaTeabHble K IBYM OKPY>KHOCTSIM.

HaunmeHoBanue KosmnuectBo
paszea 4acoB
1. IloBTOpEHME Kypca reoMeTpuu 7 Kjacca 2
2. YeTbIpexyrojbHUKH 14
3. Ilnomanp 14
4. Ilogo0HbBIE TPEYroJbHUKHU 19
5. OKpYKHOCTH 15
6.IloBTOpEnUe 4
68
Hroro yacos:
KonnuecTBo KOHTPOJIBHBIX paboT I I Il v l'on
YETB. YETB. YETB. YETB.
2 1 2 1 6

KosmmuecTBO NpoeKkTOB.

1 yeTBepTH 2 yeTBepPTh 3 yeTBepTH 4 yeTBEepTH 3a yueOHBI! Toj1

1 1

Pazgen |11, YueOHo-TeMaTHYeCKOe IIIAHHPOBaHHE «AJredpa»



Ne Tema ypoka Munumym XapakTepuCcTHKA OCHOBHBIX BUJ0B y4eOHOM Bua xoHTpOIs
COJepPKaHUA YPOKA AeATEJHbHOCTH 00y4ar0LIerocs
n/n
IloBTOpenue (3 4)
1 DopMyJIBl COKPALLEHHOTO
YMHOKEHUS
I'paguueckas
urnmepnpemayus
VPasHeHutl ¢ 08yMs
nepemerHviMu U
cucmem JUHEUHbIX
Pewenue cucreM .
2 y VPasHeHull ¢ 08yMs
ypaBHEHU
nepemeHHbIMU.
IIpumepol pewenus
cucmem HeauHeluHblX
VPABHeHUll ¢ 08YMS
nepemMeHHbIMU.
Obnacmb onpedenenus u
3 | Junciinas Gymcws obnacmo 3Hil'{€Huu
@yukyuu. y=1Xl(Moxymnb
X).
I'nasa | DopMyIMpOBaTE OCHOBHOE CBOWCTBO pallMOHAIbLHOU
Panmnonanbubie 1podu (21 JTpOOH ¥ IPUMEHSTH €ro JUIsl TpeoOpa3oBaHus IpoOei.
4) BBINOHATE CII0KEHHE, BBIUNTAHUE, YMHOKEHUE U JIEIICHNE
4-5 | PaunoHanbHbIE BBIPAXKEHUS paloHaIbHBIX Ipo0ei, a TakKe BO3BEACHHUE JPOOH B
Anrebpanieckas 1podk | crerenp. BLIONHATS pasiHUHbIe TPe0Gpa3oBaHUs
6 KoHTponbaas paGota palMOHAJIbHBIX BBIPAXKEHUM, JOKA3bIBATh TOKIECTBA. BXOHOM
Nel(BxonHas) p
3HaTh CBOMCTBA (DYHKIMU y = ~.The k= 0, u ymers
7-8 | OcHOBHOE CBOMCTBO ApoOH. | PammoHanbHBIE

Coxkparenue 1podeit

BBIPAKCHUS U UX




npeoOpazoBaHMs.

Coxpamienue apobeit

9 CnoxxeHue 1 BbIYUTAaHUE HelictBus ¢
npobeii ¢ 0TMHAKOBBIMU anredpandecKuMu
3HaMEHaTeIsIMU IpoOsIMHU.
10- | CnosxeHue v BIYUTAHUC JeiicTBus ¢
13 npoOel ¢ pa3HBIMHU anredpandecKuMu
3HaMEHaTEISIMU JIpOOSIMH.
14- | YMmHOXeHue apodei. JleticTBus ¢
16 Bo3ssenenue npodu B anredpanyecKuMu
CTETEHb IpoOsIMHU.
17- | Jlenenue apobeit JleticTBus ¢
18 anreOpandecKuMu
IpoOsIMHU.

19- | [IpeobpazoBanue JleiicTBus ¢

21 palOHaIbHBIX BBIDAXKEHUHN | anreOpanyecKuMu
IpoOsIMHU.

22- | Oyukums y=k/x u eé OyHK1MS,

23 rpaduk OTMCHIBAIOLIAs
00paTHYyIO
MPONOPIIHOHATEHY O

3aBUCUMOCTDB U €€

rpaduk. ['unep6ona.
Houamue gpynxyuu.

Obaacmo
onpeoenenus u
MHOIHCECBO

CTpOUTH €€ rpaduk.

TEeKYILUN

TEeKYLUN




3HA4eHull yHKyuu.
Cnoco6wl 3a0anus

dyuKyul.

24 Kontposbnas padora No 2 TeMaTUYECKHUI
I'masa II. KBagpaTHubie [IpuBOIUTE IPUMEPHI PALIMOHAIIBHBIX U UPPALIMOHAIIBHBIX
KopHH(21 4) yucen. Haxonutp 3HaueHus: apuMeTHIECKUX KBAAPATHBIX

25- PanmonanbHble yncia TToHsaTHSI MHOXXECTBA KOpHefI, HCIIOJIB3Ys IIPH HEOOXOIMMOCTHU KaJIBKYJIATOD.

26 HPPALMOHATBHBIX U Jloka3pIBaTh TEOPEMBI O KOPHE U3 MIPOU3BEICHUS U Ipo0H,
JICHCTBUTENIBHBIX YHCENL. | TOKIECTBO =M, mpumensaTh nx B mpeoGpazoBanuy

BbIpakeHU. OCBOOOKIATHCS OT UPPALMOHATIBHOCTH B

27 VppaluoHaibHble YUcia Ioustue 06 3HaMEHaTeNsIX ApoOeil. BhIHOCHTH MHOXKUTEID 32 3HAK
HppanroHaJILHOM KOpHA U BHOCUTH MHOXXUTCIIb IO 3HAK KOPH:.
JuCIIe. Hcnonws3oBaTh KBagpaTHbIE KOPHU JJISI BBIPAKEHUS
I/IppaL{I/IOHaJ'ILHOCTB NEPEMCHHBIX U3 TCOMETPUUCCKUX U (bPIBI/I‘-IeCKI/IX q)OpMyJI.
ypcna. JlecATHYHBIE Crpouts rpadk QYHKIMH *=¥" W HIUTFOCTPUPOBATH Ha
HpI/I6J'II/I)KeHI/I$I rpa(bmce eé cBOICTBA.
HppalMOHATIbHBIX
YHCell.

28- | KBampaTHble KOpHHU. [lonsTHE KBagPATHOTO

29 Apudpmernueckuii KOpHS,

KBaJpaTHBIA KOPEHb apu(pMeTHIECKOro

KBa/IpaTHOT'O KOPHSI.

30- | Vpasuenue x*=a VpaBHenue x>=a. y=x, TEeKYLIUN

31 y=x3

32- | Haxoxnenue Haxoxnenue

33 NpUOIMKEHHBIX 3HAU€HUH | IpUOIMKEHHOTO

KBaJPaTHOI'O KOPHS

3HA4YCHHA KOPHA C
IIOMOIIBIO




KaJIbKYJISTOPA.

34- | dynxims y=& U eé I'paduk GpyHKIHN:
35 rpaduk KOPECHb KBaPATHBIMN.
36- | KBagpaTHbIii KOpEHb U3 CBolicTBa KBaJIpaTHBIX
37 MPOM3BEICHUS U IpoOH KOpHEH U UX
MIPUMCHECHHE B
BBIYHCITICHUSX.

38 KBanparuplii KOpeHb U3

CTCTICHH
39 TEeMaTHICCKHMA

KonTponbHas pabota No3
40- | BolHeceHHEe MHOXUTES U3-
41 0J1 3HaKa KOpHs. BHeceHue

MHOKUTEJIS 0] 3HAK KOPHS
42- | IlpeoGpa3zoBaHue TEKYIIHNH
45 BBIPAKECHUH, COAEPIKAINX

KBaJIpaTHbIE KOPHU

JIaB . KBaapatusbt eliaTh KBaJipaTHble ypaBHeHHs. HaxoauTts mobopom

I'nasa III. KBagpa e P H 0

ypaBHeHus(23 1) KOPHH KBaIPATHOTO YPABHECHHSI, UCTIONB3YS TEOPEMY
46- Hemnousnbie kBagpaTHbIE Hemnousnble kBagpaTHbIE Buera. MccienoBars KBajpaTHble ypaBHEHHUS 10
48 ypaBHEHHUS ypaBHEHHS. JTUCKPUMHHAHTY U Kodddurmentam. Pemats 1poOHBIE

paloHaIbHbIe YpaBHEHUS, CBOJIS PEUICHHE TAKUX

49- | dopmyia KopHER KBanpatnoe ypapnenue: | YPABHCHUH K DCIHCHAIO JIMHCHHBIX W KBAZPATHBIX TEKY U
52 KBa/IPATHOTO YPaBHEHHS dbopMmyJia KopHeit ypaBHEHUH C TOCIEIYIONINM UCKIIFOUEHUEM TTOCTOPOHHHUX

KBaJIpaTHOTO
ypaBHEHHS.

Keaopammnuiti mpexunen.

Pasznoowcenue

KOpHEH.

Pemrate TeKCTOBEIE 3aaa4u, UCIIOJIb3Ys B KAYECTBC
anre6pa1/1quK0171 MOZCIIN KBAAPATHBIC U I[pO6HBIe




K8aOpamuozo
mpexuieHa Ha

yYpaBHEHUS.

MHOACUMENU.
53- | Pemenue 3agau ¢ nomoipto | Pernenue TekcToBbIX
56 KBaJIpaTHBIX YPaBHEHUI 3a/1a4 anredpanyecKum
crocobom.
57- | Teopema Buera
59 Teopema Buera.
60 KonTponbHas pabota Nod TeMaTUYECKUI
61- | Pemenne npoOHBIX Pemenue
64 palMoOHANbHBIX YPAaBHEHUH | pPallMOHAIbHBIX
YpaBHECHUH.
65- | Pemenue 3amau ¢ momompto | Perrenue TeKCTOBBIX TEeKYILUN
68 palMoHaNbHBIX YPaBHEHUH | 3a7au anreOpandeckum
CIIOCOOOM.
I'nasa IV. HepaBencrBa @OopMyIMpPOBATH U JTIOKA3bIBATh CBOMCTBA YHCIIOBBIX
(17 9) HepaBeHCTB. Vcrnonb30BaTh anmnapar HEpaBEeHCTB IS
69- | UucnoBble HEpaBEHCTBA Yucnosble HepaBeHCTBa. | OLCHKH MOTPEIIHOCTH M TOYHOCTH IPHOIMIKCHNS.
70
Haxoauts nepeceuenue u 00beIMHEHNE MHOXKECTB, B
71- CBOICTBA YHCIIOBBIX CBoIicTBa. 1aCTHOCTH YMCJIOBBIX ITPOMEKYTKOB. TeKYIIUN
72 HEPABEHCTB
Pemrate nuHelHbIe HEpaBeHCTBA. Pemmars cucremsl
73 CII0%€HHE 1 YMHOKEHHE UHCII0BbIE HEPABEHCTBA JIMHEIHBIX HEPABEHCTB, B TOM YHCJIE TAKUX, KOTOPbIE

YHCJIOBBIX HCPABCHCTB

M UX CBOMCTBA.
Jloxazamenbcmeo
YUCTOBLIX U
anecedpauiecKux

3alMCaHbl B BUJE TBOMHBIX HCPAaBCHCTB.




HepaeeHcme.

74

[TorpenrHoCTh M TOYHOCTH
NpUOIMKEHUS

[TpubmmxenHoe
3HAUCHUE BEIIMYUHBI,
TOYHOCTb
MPUOKCHUS.
[Ipukuaka u oneHka
pE3yJIbTaTOB
BBIYMCIICHHH.

75

KonTponbHas paborta No5

76

Ilepeceuenue u
00BETMHEHNE MHOXKECTB

MHO0eCTBO, JIIEMEHT
MHOXKECTBA. 3aJ]aHue
MHOYKECTB
nepeceuyeHueM
2JIEMEHTOB,
XapaKTePUCTHUECKUM
CBOMCTBOM.
CranpaptHble

0003HAYEHNS YN CITOBBIX

MHO)ecTB. [lycroe
MHOYECTBO H €TI0
0003HaUYCHHE.
ITogmHOMXECTBO.
OObeauHeHUE U

NEPECCUCHUC MHOKECTB.

TEMATUYECKUN

77-
78

YucnoBble TPOMEKYTKH

UucnoBble TPOMEKYTKHU:
UHTEpBaJI, OTPE30K, JIyY.

79-
81

Pemenue HepaBeHCTB €
OJIHOM MEPEMEHHOU

HepaseHnctBo ¢ oiHOM
IIEPEMEHHOM.
PaBHOCHIIBHOCTB

TEeKYIUN




HCPaBCHCTB.

82- | Pemenue cucrem .
84 HEPABEHCTB ¢ OJIHOI JIHHeI/HiIHe HEpaBeHCTBA
HepeMeHHoi C OJTHOM MEepPEeMEHHOI U
UX CUCTEMBI.
85 KonTponbHas pabota Nob TeMaTHICCKHIA
I'maBa V. Crenens ¢ 3HaTh ONPEJEICHNUE U CBOWCTBA CTENEHHU C LIEJIBIM
1eJIBIM MOKa3aTejeM. nokasaresem. [IpuMeHsITh CBONCTBA CTETIEHU C IIeNbIM
DJIeMeHTbI CTATUCTHKHU MTOKAa3aTeJIeM P BBIMIOJTHCHUN BBIYNCICHUNA 1
(14 9) npeoOpa3oBaHUM BeIpaXEHUH. VICIIOIB30BaTh 3aMUCh YHCET
86- | Ompenenenue cTeneHu ¢ Crernens ¢ 1eIbIM B CTaHJApTHOM BU/JIE JIJISl BBIPAXKEHUS U COTIOCTABJICHUS
88 LEJIBIM OTPHUIATENbHBIM ITOKa3aTesIeM. pa3MepoB 00BEKTOB, JITUTEIBHOCTH MPOIIECCOB B
[I0Ka3aTeieM OKpY KaroIlleM MUpE.
89- | CaoiictBa crenenu ¢ uenbiM | CBOMCTBA CTENEHEH ¢ IIpuBOINTE IPUMEPBI PENPE3EHTATUBHOU U TEKY LI
91 mokKasareijiemM 1LICJIBIM IIOKa3aTelIeM HepereBeHTaTHBHOﬁ BH60pKI/I. N3Biekars I/IH(l)OpMaI_II/IIO
13 TabJIMI YacTOT U OPraHU30BBIBATH MH(OPMALIUIO B BUJIE
TaOIIUIl YaCTOT, CTPOUTH HHTEPBATBHBIN PSI.
Vcnonb30BaTh HarIsIHOE MPEACTaBIEHUE CTATUCTUYECKOM
92- | CranpapTHbIi BHj HCT2 Pasmeper o6nexToB UHPOPMAIIUH B BHIE CTOJOYATHIX U KPYTOBBIX THATPAMM,
94 OKPYIKAIOMIEro MUPA(OT | 1o7uroHOB, THCTOrPAMM.
AJIIEMEHTAPHBIX YACTHII
10
Bcenennoii).Beinenenue
MHOHTETIS] — CTENICHH
10 B 3anucu ymcna.
95- | Coop u rpynmupoBKa PenpesenTaTuBHbIE 1
96 CTAaTHUCTUYECKUX JAaHHBIX HEepenpe3eHTaTUBHBIC
BBIOOPKH.
97- | Harnsgnaoe npencrasienue | [IpencraBieHne gJaHHBIX




98 CTATUCTUYECKOHN
uHpOopMaIu

B BHUJI€ TaOIuII,
Jrarpamm, rpaukos.

(uToroBas)

99 Kontponsnas padora Ne7

IMoBTOpenue(3 4)

100 | PanmonanbHbIe qpodu

101 | KBanmpaTHbie ypaBHEHUS

102 | HepaBencrBa

TOrOBBIN

Y4yeOHo-TeMaTHYecKOe IUIaHMPOBaHue «I'eomeTpus»

Ne | Tema ypoka

/o

MuHMMYM cojiep:KaHus YPOKa

XapaKTepl/ICTl/lKa OCHOBHBIX BU0B yqeﬁﬂoii
ACATCJIbHOCTH oﬁyqammerocsl

Bua konTpoJs

[ToBTOpenue(2 41)

1 | [Ipu3Haku paBeHCTBa
TPEYroJIbHUKOB

IIpr3Haku u cBOMCTBa
MapasuieIbHbBIX IPSIMBIX

I'naBa V. Yersipexyroiabuuku (14 4.)




3-4 | MHOTOYyrOJIbHUKH MHOTroyroJabHUK, BBITYKJIbIN
MHOT'OYT'OJIbHUK, CYMMa yTJIOB
BBIITYKJIOTO MHOTOYTOJIbHHKA,
YEThIPEXYTOJIbHUK.
JlnuHa TOMaHHOMU, IEPUMETP
MHOT'OYT'OJIbHUKA.
5 BxonHas KOHTpoOIbHAS
pabora.
6-10 [TapannenorpamMm, ero cBoiicTBa U
[TapannenorpamMm u npusHaky. Tpanenus.
Tpaneuus PaBHOOeipeHHast Tpanerus.
CpenHsist TMHUSA Tpanenuu.
Ipamoyeonvuas mpaneyus.
[TpsimoyronbHUK. PoMO6. [IpsimoyronbHUK, poMO, KBaapaT, UX
11 KBanpat cBoiicTBa M mpusHaku. OceBas W
15_ LeHTpanbHas cuMMeTpun. Teopemal

Qaneca. JlemeHue orpe3ka Ha N

OOBACHAIOT, Kakasi GUrypa Ha3bIBaeTCs
MHOT'OYT'OJIbHUKOM, Ha3bIBAIOT €r0 AJIEMEHTHI;
3HAKOMSITCS C IOHATUAMU NIEPUMETPa
MHOT'OYTOJIbHUKA, BBIITYKJIOTO MHOTOYTOJIbHUKA;
BBIBOJISAT ()OPMYITy CYMMBI YTJIOB BBIITYKJIOTO
MHOT'OYT'OJIbHUKA, HAXOAST YIJIbl MHOTOYTOJIbHUKOB,
UX [IEPUMETPHL.

3HaKOMSTCA C ONPEETICHUAMH TapajuieorpaMMa u
Tpaneuuy, BUAaMu Tpaneuuii, GopMyInpoBKaMu
CBOMCTB U IIPU3HAKOB NapaJuiesiorpaMma u
paBHOOEPEHHON Tpanelnu, y4aTcsl UX J10Ka3bIBaTh U
MIPUMEHSTDH NIPU PELICHUHU 33]1a4. BBITONHSIOT JIeJIeHHE
OTpe3Ka Ha N paBHBIX YacTeH C IIOMOLIBIO LUPKYJIA U
JMHENKH; UCTOIb3Ys CBOMCTBA NapajuieorpaMma u
paBHOOEpeHHON Tpanenuu Pemmaror 3a1a4m Ha
MIOCTPOEHHE YETHIPEXYTOJIbHUKOB

3HAKOMSTCS ¢ YACTHBIMH BHAAMH TapajijiesiorpaMma:
MPSAMOYTOJIHHUKOM, POMOOM U KBaJIpaTOM, C

TeMaTUYeCKUI

TEKyUIUH

TEeKYIIUN




PaBHBIX yacreil. Memoo
yosoeHus meouarvl. Teopema o

nponopyuoHalIbHblx Ompe3Kax.

(hopMyIHpPOBKaMHU UX CBOMCTB M MPU3HAKOB.
JI0Ka3bIBaIOT M3yYEHHBIE TEOPEMBI U TPUMEHSIOT UX
IIPU peIllIeHUH 3aau.

VYcBauBaioT onpeneneHus CHMMETPUYHBIX TOUYEK U
(uUryp OTHOCUTEIHHO MPSIMOMN U TOUKH.

CtposT cuMMeTpUYHbIE TOYKU U PACIIO3HAIOT (QUTYPHI,

o0Jajaromue 0ceBOi CUMMETPUEH B LEHTPAIbHON
CHUMMETPUEH.

16 | KonTpouabHasi pa6ora Nel TeMaTHYCCKUI
I'nasa VI. llnomans (144)
[TonsaTue nuomanyu miockux Guryp. | YcBauBaroT OCHOBHbIE CBOMCTBA IIIOLIA/IEH U
PaBHOCOCTaBNIEHHBIE U (dhopMyIy 17151 BBIUMCIICHUS 101N
17- | [Inomanb MHOTOYTOJEHUKA
18 PaBHOBENUKHE (DUTYPBI. OpSMOYTOJIbHUKA. BBIBOIAT hopmyity [uis
Boviuucnenue I’ZJZOM/;CZOGTJ BBIYUCIICHUS IUIOIAAN TPAMOYT'OJIbBHUKA U
MpeyeonbHUKO8 U UCIIOJIB3YIOT €€ IIPU PEUICHUH 3a]1a4.
MHO20Y20JIbHUKOB HA
Kiemuamotl oymaeze.
19 | ITnomans IImomann MPSIMOYTOJIHUKA, TEKyLIUH
lapajuiejaorpamma napajiesiorpaMMa,  TpeyrojbHHKa, 3ayuyuBaroT (OpMyYIIbI Uil BEIYMCICHUS TUIOIIAIeH
20 Tnomamm Tpanenum. ImapajjieiorpaMmma,
o5 | apajliciorpamMma, TPEYTOJIbHUKA U TPAaNeUH; JOKa3bIBAIOT UX, a TAKKE

TPEYTOJIbHUKA, TPAEIIUN

ydaT TeopeMy 00 OTHOIIEHUH IIoaiei
TPEYroJbHUKOB, UMEIOIIUX 110 PABHOMY YIITy.
[IpuMeHsIOT Bce n3ydeHHbIe (POPMYIIBI IPH PEILICHUH




3a1ad4.

B ycTHO# hopMe 10Ka3bIBAIOT TEOPEMBI U U3J1araroT
HEOOXOIMMBIN TEOPETUUECKUI MaTepuall.

26- | Teopema ITudaropa Teopema [Mudaropa. ®opmymna TEKYIIHH
29 I'epona. ITnomans .
YeTBIPEXYTrOIbHAKA. YcBauBart Teopemy [Iudaropa u odpatHyto eit
TeopeMy, 00JacTh MPUMEHEHH S, TU()AropOBHI
30 TPOIKH. /[OKa3bIBAIOT TEOPEMBI U IPUMEHSIOT UX MIPH .
peleHnn 3a1a4 (HaxoIsT HEU3BECTHYIO BEIMYHHY B TCMATHHCCKUH
KounTpoJsbHas paGora Ne2 MPSIMOYTONEHOM TPEYTOJIbHHKE).
I'naBa VII. Ilono6ubie Tpeyroibunkm (19 1)
31- | Onpenenenne nogobHbIX | [TogoOHbBIE TPEYTOIBHUKY. 3HaKOMSATCA € ONpPEeICHUSIMHI TPONOPLUOHATIBHBIX TeKYIIHH
32 | TpeyroJIbHUKOB OTPE3KOB U MOI00HBIX TPEYTOJILHUKOB, TEOPEMOIT 00
OTHOILIECHUU NOJOOHBIX TPEYTOJbHUKOB
Y CBOMCTBOM OHCCEKTPHUCHI TPEYTOJIbHHKA.
OnpenensitoT noJ00HbIE TPEYTOIbHUKHU, HAXOISAT
HEHM3BECTHbIE BEJIMUMHBI U3 MPOMOPIIMOHATBHBIX
OTHOIICHHH, TPUMEHSATH TEOPHUIO TIPU PEUICHNH 3a/1a4.
33- | IlpusHaku ogo0ust [Ipu3Haku mo106Us TPeyroabHUKOB.
37 | TpeyroJbHUKOB Koaddunment mogodusi. CBs3b DOpMUPYIOT IIPU3HAKK MTO00US TPEYTOILHUKOB,

MEXTy TUTOIIA MU TI0TOOHBIX
¢buryp.

onpeJieJIeHUE MPOMOPLHUOHATBHBIX OTPE3KOB.
JloKa3pIBatOT MPHU3HAKH MMOJ00US U IPUMEHSIOT UX.

HpI/IMCH}IIOT BCC U3YUCHHBIC TCOPCMEI IIPU PCHICHUU




38

KonTpoabsnas padora Ne3

39- | Ilpumenenue mogoous K CpenHsist TMHUS TPEyroJIbHUKA.

44 | noka3arenbcTBY TeopeM U | Perienue npsiMoyroiabHbIX
pELICHUIO 3a1a4 TPEYTOJILHUKOB.

45- | CoOTHOLLIEHUS MEXTY CuHyc, KOCMHYC M  TaHI€HC,

48 | cropoHaMH H yriiaMu KOTaHI'€HCa OCTpOro yIIa)
IpAMOYTOJIEHOTO IPSIMOYTOJGHOTO  TPEYTOJIbHHKA.
TPEYTOTIBIHKA OcHoBHOE TPUTOHOMETPUYECKOE,

TOKIECTBO.
49 | KoutpoabHas padora Ned

3a1ad4.

DopMyIUPYIOT TEOPEMBI O CPEAHEN JTUHUU
TPEYroJIbHUKA, TOUKE MepeceueHus MeIuaH (YeHmp

Macc) TpeyroJibHUKa U MPOMOPLUOHABHBIX OTPE3Kax

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE. [|0Ka3bIBAIOT 3TH
TEOPEMBI U IPUMEHATH IIPH pelieHnH 3a1ad. C
IIOMOIIBIO [IUPKYJIS U IUHEHKH JIEIAT OTPE30K B
JAHHOM OTHOLIEHUU U PELIAIOT 3a7a4y Ha
IIOCTPOCHHE.

DopMyITUPYIOT ONIPEICIICHUS CUHYCa, KOCUHYCA U
TaHI€HCa OCTPOTO yria NPSIMOYTOJIbHOTO
TPEYroJIbHUKA, 3HAUCHUSI CHHYCa, KOCUHYCa 1
TaHreHca A yriaos 30°, 45° u 60°, meTpudeckue
cooTHOIIeHUs. [|0Ka3bIBalOT OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, PEHIAIOT 3a/1a4H.

[TpuMeHsIOT BCe u3ydeHHbIe POPMYIIBI, 3HAUCHUS
CHHYCa, KOCUHYCa, TAH€HCA, METPUUECKHUE
OTHONIEHUS MPU PEIICHHUH 3a]1a4

TEMATUYECKUN

TEKYILLUN

TEKyUIUI

TeMaTUYECKUH

I'aasa VIII. Oxpyxnocts (15 1)

50-
52

KacarenpHast
OKPY>KHOCTHU

B3anMHOe pacnionoxenue npsMon u
OKPY>KHOCTH.

Kacarenbnas u cexymas k
OKpYXHOCTH, €€ CBOMCTBO,

3HAKOMSATCS C BO3MOKHBIMH CITy4asiMU B3aMHOTO
PacrosoKeHus NPSIMON U OKPY’KHOCTH, C

ONpEACIICHUEM KacaTelbHOM, CBOMCTBOM M IIPU3HAKOM

KacaTelIbHOM. I[OK&?»LIB&IOT HUX U IPUMCHSAIOT IIpH




PaBE€HCTBO OTPE3KOB KaCaTCJIIbHbIX,
IMPOBCACHHLBIX U3 OI[HOI71 TOYKH.

LenTpasibHbIE U
BIIMCAHHBIE YTJIbI

LleHTpanbHbIC ¥ BIIUCAHHBIC YTIIBI,
BEJIMYMHA BIIMCAHHOTO yTia. Yeon
MexHcoy KacamenbHOU U XOPOOli.
Venvl mesrcoy xopoamu u

CeKyuumu.

53-
54
YeTbIpe 3aMeyaTenbHbIe 3ameuaTeNbHbIE TOUKU
TOYKH TPEYTOJHHUKA TPEYrOJbHUKA: TOUKH MTEPECCUCHHS
55- CepeMHHBIX MEPIEHAUKYIISPOB,
S7 ouccektpuc, menuad. CpoiicTBa
OUMCCEeKTPUCHI yTa U CePeIUHHOTO
MEPIICHINKYIISIPa K OTPE3KY.
Brmcannbie u onrcanablie | OKpYKHOCTB, BITHCAHHAs B
58- OKPY’KHOCTH TPEYTroJIbHUK, u OKPY>KHOCT,|
63 OMHMCaHHAs OKOJO TPEYroJbHUKA,

Bnucannsie u OITMCaHHBIC

YCTBIPCXYTOJIbHUKU. MCTpI/I‘{eCKI/Ie

PEIICHUHU 3ada4. BrmonuaTs 3aaa4d Ha IMOCTPOCHHUC.

Pacno3naror, Kakoi yroJi Ha3bIBa€TCsl HEHTPAJIbHBIM U
KaKO# BIMCAHHBIM, KaK OINPEACIIICTCS rpajyCHas
Mepa Iyrd OKpYHOCTH. DOpMYITUPYIOT TEOPEMY O
BIIMCAHHOM YTJI€, CJICJICTBHS U3 HEE U TEOPEMY O
MIPOU3BEICHUN OTPE3KOB MEPECEKAIOIINXCS XOP/I.
JI0Ka3bIBatOT 3TH TEOPEMBI M IPUMEHSIFOT TIPH
pelieHuu 3aaad.

OnpenenstoT, Kakasi OKpy>KHOCTb SIBJISIETCS
BIIMCAaHHOI B MHOTOYTOJIBHUK U KaKasi ONMCAaHHOU
OKOJIO MHOTOYTOJIbHUKA, (POPMYJIHUPYIOT TEOPEMBI 00
OKPY’KHOCTH, BIIUCAHHOH B TPEYTOJILHUK, 1 00
OKPYKHOCTH, OITMCAHHON OKOJIO TPEYTOJIbHUKA,
CBOMCTBA BIIMCAaHHOTO M OIIMCAHHOI'O
YeThIPEXYTOJIbHUKOB. /{OKa3bIBAIOT 3TH TEOPEMBI U

TEKYILLUN

TEeKYIINN




COOTHOILIEHUS B  OKPYKHOCTH. MPUMEHSIOT UX MPU PEUICHUH 3a/1a4.
Bzaumnoe  pacnonooicenue  08yx
OKpYdicHOCIeEl, obwud
KacameinbHble. Kacanud
OKpYdcHOCIE.
64 KonTpoubnas paGora Ne TEMAaTHYECKUI
5
IHoBTOpenue(4 )
65- | YeThIpexyroapHUKU
66
67- | [lomoGHbIE TPEYTrOIbHUKH
68
UTOrO 68

Y4eOHOo-MeToAUYECKOE H MATEPHATbHO-TEXHHUYECKO0E 0o0ecreueHHe 00pa30BaTejIbHOI0 mpoiiecca.

1. Anre6pa: 8 knacc: yue6 s obmeodpazosat. opranuzanuit/FO.H. MakaperueB u ap.; noxa pen. C.A. TenskoBckoro. — 3- € u3a. — M.:
[Ipocsemenue, 2020.

2. 'eometpus. 7-9 knaccol: yue0. it o01eo0pa3oBaT. opraHu3anuii ¢ NpHIIoKeHHEeM Ha 31ekTpoHoM Hocutene/ JI.C. Atanacsia u ap.- 3-e u3fl. -
M.: IIpocsemenne,2020.

3. npgakTrueckue MaTepuaisl o anredpe mis 8 kiacca / B.M. Xoxos u ap. — M.: IIpocsemienue, 2014.

4. lunaktrueckue Matepuaisl mo reomerpun uist 8 kiacca/ b.I.3uB — M.: [IpocBenienue, 2018.

5. KOMIIJIeKT HHCTPYMEHTOB: TPaHCHOPTUD, TPEYTOIbHUK, LIUPKYJIb.

6. [lmakatsr.



7. Jlocka, CTOJIBI, CTYJIbsI, IIKA(BI IS TOCOOHIA.

IIpumepHasi TeMAaTHKA y4eOHBIX MPOEKTOB.

3TO yIUBUTENHHOE TOHATHE — (DYHKITHSL.
[Tpumenenne nogo0us TPEYTOJIILHUKOB MPH PEIICHUH MPAKTUYECKHUX 3a/1a4.
CrpaHa 4eTbIpEXyTOJIbHUKOB.

[IporieHTHBIE pacyeThl Ha KaXK/IbIH JICHb.

A A

Yeprexu, GUTyphl, THHAN 1 MaTEMAaTUIECKUE PAcUeThl B AM3aiiHe (Ha BBIOOD).

KOHTpOJIbHO-I/I3MepI/ITeJII)HLle MaTepHualbl.

Kpurepuun ouenuBanmusi.
OueHka yCTHBIX OTBETOB 00y4arOIIMXCH :

Omeem oyeHueaemcs OmMMemKou ((5)), eCiiu Y4eHUK.

1) MIOJIHO PacKphLI CoiepKaHUe MaTepraia B 00beMe, IPeTyCMOTPEHHOM ITPOrpaMMoOi U yUeOHUKOM;

2) W3JI0KWI MaTepuail TPaMOTHBIM SI3BIKOM, TOYHO HCIIOJIb3YyS MAaTE€MaTU4YeCKyl) TEPMUHOJIOTHIO M CHMBOJIUKY, B OIpPEACIICHHOW JIOTUYECKOU
IIOCJIEJ0BATEIBHOCTH;

3) MPABUJIHO BBIMOJIHUII PUCYHKH, YEPTEKH, TPAaQUKHU, COMYTCTBYIOILINE OTBETY;

4) MI0Ka3aJ YMEHUE WIUTIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU INPUMEpPAMHM, IPUMEHATH €€ B HOBOM CUTYallUM IPU BBIIOJHEHUM IPAKTHYECKOTO
3aJlaHus;

5) IIPOIEMOHCTPUPOBAJ 3HAHUE TEOPUU PaHEE W3YUYEHHBIX COMYTCTBYIOIIUX TeM, C(HOPMUPOBAHHOCTh M YCTOWYMBOCTH UCIIOJIB3YEMBIX MPU OTBETE

yMCHI/Iﬁ 1 HAaBBIKOB,
6 OTBEUaJl CAaMOCTOATEIIbHO, 0e3 HaBOJAIIHMX BOIIPOCOB YUUTCIIA,
3



7) BO3MOJKHBI OTHA — AB€ HCTOYHOCTHU IIPHU OCBCIICHHUEC BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAAKaX, KOTOPBLIC YUYCHHK JICTKO HCIIPaBHJI IIOCIIC
3aMCUYaHUA YUUTCIIA.

Omeem oyenusaemcst Ommemxou «4»,
ecau y0ognemeopsiem 6 0CHOBHOM MpebOBAHUAM HA OYEHKY «I»,
HO npu 29MoM umeem 0OUH U3 HeOOCMAMKOB:

1) B U3JIO’KEHUU JIOMYIIEHBI HEOOIBIIHNE TPOOEIIBI, HE CKA3HUBIIIEE MATEMATUYECKOE COICPKAHNE OTBETA,
2) JIOIYUIEHBI OJIMH — JIBA HEJ0UYETA [P OCBEIICHUM OCHOBHOT'O COJIEP/KAHUS OTBETA, UCIIPABJIECHHBIE MTOCIIE 3aMEYaHUs YUYUTEIS,
3) JIOTIYIICHBI OLTMOKa Ui Oojiee OBYX HEAOYETOB IPH OCBEUICHHH BTOPOCTEHEHHBIX BOMPOCOB WM B BBIKJIAAKAX, JIETKO HCIPABIEHHBIE IMOCIIE

3aMCUaHUA YUUTCIIA.

Ommemka «3» cmagumcsi 8 ciedylouux Cayuasx:
1) HETIOJIHO PAacKpPBITO COAEpKaHWE MaTepuana (CoAep)kaHHe H3JIOKEHO (parMeHTapHO, HE BCErja IOCIeN0BaTeNbHO), HO IOKa3aHO obuiee
[IOHMMAaHHUE BOIIPOCAa U NPOAEMOHCTPUPOBAHBI YMEHMsI, JOCTATOUHBbIE JJsi YCBOEHHUS IPOrpaMMHOIo Matepuaina (ompeneneHbl «TpeOoBaHUsSIMU K
MaTeMaTHYeCKOM MOArOTOBKE YUaIIUXCs» B HACTOSILEN IporpaMMe 0 MaTeMaTHKe);
2) MMEJINCh 3aTPyIHEHUSI WM JIONYIIEHbl OIIMOKU B ONPECICHUN MaTeMaTUYeCKOM TEPMHHOJIOIHH, YEpPTEeKax, BBIKIAAKAX, UCIPABICHHbIE MOCIE
HECKOJIBKMX HaBOJSAIIMX BOIPOCOB YUUTEIS;
3) YYEHUK HE CIPAaBWICA C INPUMEHEHMEM TEOPUM B HOBOM CHUTyallUM IIPU BBIIOJHEHUU IPAKTUYECKOTO 3aJaHus, HO BBINOJIHWI 3aJaHMs
00513aTEeNILHOTO YPOBHSI CII0)KHOCTHU IO JAHHOU TeMe;
4) IpU AOCTAaTOYHOM 3HAHUM TEOPETUYECKOr0 MaTepHasa BbIsIBIEHA HEAOCTATOUYHAs! CPOPMHUPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

Ommemxa «2» cmasumcsi 8 ciedyiowux Cayuasx:

1) HE PACKPHITO OCHOBHOE COJIepKaHNe yueOHOro MaTepHuaa;
2) 0oOHapy»XeHO HEe3HaHWE YYEHUKOM Oouibliei uin HanboJiee BaXKHON 4acTH yueOHOro MaTepuaa,
3) JIOTIYIIEHBI OLIMOKH B OINpPEAETICHUH MOHATUH, MPU HCIOJIb30BAaHUU MATEeMAaTUYECKOM TEPMHUHOJIOTHH, B PUCYHKaX, yepTexax WM rpapukax, B

BBIKJIAIKAaX, KOTOPBIC HE UCITPABJICHBI ITOCJIC HCCKOJIbKUX HABOAAIIUX BOIIPOCOB YUYHUTCIIA.

OuneHka NMCbMEHHbIX KOHTPOJIbHBIX PA00T 00y4alouuXcs M0 MaTeMaTUuKe.

Ommemka «35» cmagumcsl, ecnu:
1) paboTa BBIMOJIHEHA TOTHOCTHIO;



2) B JIOTHYECKHX PACCYXICHHSIX M 00OOCHOBAHUH PEIICHHS HET MPOOETIOB U ONIHOOK;
3) B PCIICHUHU HET MaTeMaTHYECKUX OIMMUOOK (BO3MOXKHA OJIHA HETOYHOCTh, OMMCKA, HE SIBJISFOIIASICS CIICICTBUEM HE3HAHUS WM HENOHUMAaHUS
y4eOHOTr0 MaTepuana).

Ommemxa «4» cmasumcs, eciu:
1) JIOTTYIIIeHA OJTHA OIMOKA WIIK JABA-TPU HEJIOUETa B BHIKJIAJIKAX, PUCYHKAX, YePTEKAX WU TpaduKax (€Ciau 3TH BUIBI PaOOTHI HE SIBIISITUCH
CHEeIUaIbHBIM 00BEKTOM ITPOBEPKH ).

Ommemxa «3» cmasumcs, eciu:
1) JIOITYIIICHBI O0Jiee 0THOM OImMOKY Ui 0oJiee ABYX-TPEX HEJOUYETOB B BBIKJIQIKAX, YEPTEKAX WM TpadrKax, HO yUalIHiCs BIaJeeT 00s3aTeIbHBIMU

YMCHUSAMMU 110 HpOBepﬂeMOﬁ TEMC.

Ommemxka «2» cmasumcsi, eciu:
1) JIOTYIIIEHBI CYIIIECTBEHHBIE OMNUOKH, MTOKAa3aBIlKe, YTO yUAIIUNACA HE BIIaJIeeT 00A3aTEIbHBIMU YMEHUSIMH 110 JAHHOM TeMe B TIOJIHOM Mepe.

Onenka TECTOB, CAMOCTOATCJIbHbIX paﬁoT, MAaTEeMATHYCCKUX JTUKTAHTOB oﬁyqaloumxcn mo MmaTeMaTHukKke.

1) «5» - 90 — 100% BBINOTHEHHOHN pabOTHI,
2) «4» - 75 — 89 % BBHIIOTHEHHOW PalbOTHI,
3) «3» - 51 — 74 % BBINOIHEHHOH paldOTHI,
4) «2» - 50 % u MeHee BBINOJIHEHHOH paboThI.

Auaredpa
KonTtpoJabnas padora Ne 1 (BxoaHas)
Bapuanr 1.
3ananmue 1. [IpeoOpasyiiTe B MHOTOWICH:
a) (a-3)%  6) (2x+y)%:  B) (5b-4x) (5b+4x);
r) (2x-3xy+7)-(3x-5xy); 1) 3a(2a®-—4).
3ananme 2. Pemute ypaBHenue:  5x-0,8 = 2x+1,6.
3ananme 3. [locTpoiite rpaduk GyHkumuu: y=2x-2.
3ananue 4. Pemunre cucteMy ypaBHEHUN:



{ Xx+2y=1,

2x — 3y = —12.
Bapuanr 2.
3ananme 1. [IpeoOpazyiiTe B MHOTOUIEH:
a) (x+4)%;  6) (@-2b)%  B) 3y-5) By+5);
r) (3ab+5a-b)-(12ab-3a); 1) 2x(3-5x2).
3ananue 2. Pemure ypaBHenue:  3x-0,6 = x+4,2.
3ananme 3. [loctpoiite rpaduk dyHkuun: y=2x+2.
3ananmue 4. Pemnre cucteMy ypaBHCHUN:
X + 8y = —6,
{SX — 2y = 12.

Omeemoi:
Bapuanum 1. 1. A) a?-6a+9, 6) 4x?+4xy+Yy?, 6)25b%-16%2, 2) 2xy+7-X, 0)6a3- 12a, 2. X=0,8, 4. (-3,2).
Bapuanm 2. A)x*+8x+16 , 6)a’-4ab+4b? | 6)9y?-25, 2)-9ab+8a-b , 0 ) 6x-10x3, 2. X=2,4, 4. (2,-1).

Konrpoabnasi padora Ne2.

Bapwuanr 1.
3ananme 1. Cokparure qpo0s:
14a*b 3x 2_gz2
) ) B) 7
49 a3p2 x2+4x 2y+2z
3apanue 2. [IpeacraBpTe B BUjIE IpoOH:
3x—1  x-9 1 1 5 5¢-2
a) +— 0) - B) — —
x2 3x 2a-b 2a+b c+3  c2+3c

3ananue 3. [IpeacraBpTe B BUjIE IpoOH:



42x5  y? 63a3b 2 4a’-1 _6a+3 p—q p p
. . . . . . p-q (P P
Ryl 0) — (18a<h); B) prarab il r) (p_q p ).

. 6
3ananme 4. [loctpoiite rpaduk QyHKIUU Y = = KakoBa obnacte onpenenenuss GyHkiuu? [pu xakux 3HaueHUSX X QYyHKIHS

a)

IMPUHUMACT OTPUIATCIILHBIC 3HAYCHMSA?

Bapmuanr 2.
3ananme 1. Cokparure apo0s:
39x3 5 3a-3b
a) —2 6) —= B)
26x2y?2 y2—2y a2— b2
3apanue 2. [IpeacraBpTe B BUjIE IpoOH:
3-2a 1-a? 1 1 4-3b 3
) e~ el B) Joas t 5
2a a2 3x+y 3x-y b2-2b b-2

3ananme 3. [IpeacraspTe B BUaE ApooOH:

2a 24b%c  16bc 5x+10 x%-1 +c ,c ¢
a) ‘17x7y;  6) =% B) : - G- ).
51x6y 3ab as x—1 x2%2-4 c y  y+c
. 6
3ananue 4. [loctpoiite rpaduk dbyukmuu Y = - — KaxoBa oOnacte onpenenenns pyakumu? [Ipu kakux 3HaueHuax X GyHKINAS
Yy . Yy Yy

IIPUHUMACT ITOJIOKHUTCIIBHBIC 3HAYCHMS?

KonTpoabnas padora Ne3
Bapmuanr 1.

3ananue 1. Boiauciure:



1 9
2) 0,5V0,04 +- V144  ©)2 /15-1; B) (2-1/0,5 )2.

3ananue 2. Haiinute 3HaueHNe BBIPAKCHUS:

a)/0,25-64; 6)V5614; B) % ; r) V34 - 26,

3ananme 3. Pemnte ypaBHEHHUE:
a) x?=0,49; 6) x? = 10.

3aganue 4. YpocTUTe BBIPAXKECHUE:
4

a) x>V9x2, rie x > 0; 0) -5b? — . TIe b<0

3apanue 5. YKaXUTE B MOCIIEAOBATEIbHBIC IECATUYHBIC IPOOM C OJTHUM 3HAKOM II0CJIE 3aIATON, MEXK/Ty KOTOPBHIMH
3aKJIFOYEeHO yuciao V17.

. 8
3aganue 6. [Ipy Kakux 3HAYCHUAX TIEPEMEHHON & UMEET CMBICIT BEIpaKEHHE —— ?

Va-4
Bapuanr 2.
3ananue 1. Borauciure:

2)-v196+15V036;  6) 1.5 -7\/‘2?—5 : B) (24/1,5 ) 2.

3ananme 2. Haiinure 3HauCHUE BBIPAKCHMUS:

a)\/0,36-25. 6)8+/18: B)%; r) V2% 52,

3ananue 3. Pemnre ypaBHeHUE:
a) x2=0,64; 0) x? = 17.



3ananue 4. YIpocTUTE BbIpaXKEHUE:

a) y3.J4y2, tney >0; 0) 7a\/§ , Tae a<0

3amanue S. YkaxuTe ABE MOCIEA0BATEIbHbIE AECATUYHBIE APOOU C OJTHMM 3HAKOM TOCJIE 3aIMSITON, MEXKY KOTOPHIMHU
3aKJIFOYEHO Yncio V 38.

o 2
3az[aHne 6. HpI/I KaKHNX 3HAYCHUAX IICPECMCHHOU a UMCCT CMBICJI BBIPAXKCHHC m ?

Omeemol:

Bapuanm 1: 1.a) 2,1; 6) 1,5; 6)2;2. a)4,; 6)28; 6)2; 2)72;3.a)+7;6) 110 ;4.a)3x3; 6)10b; 5.41u42; 6.
[0; 16)U(16; +).

Bapuanm 2:1.a)7,9; 6)-3,5; 6)6;2. a)3; 6)12; 6)3; 2)20;3.a)+0,8; 6) =17 ; 4.a) 2y*: 6)-28; 5.6,]u62; 6.
[0; 25)U(25; +).

KonrpouabHas padora Ne 4
Bapmuanr 1.
3ananme 1. Pemnre ypaBHEHUE:
a) 2x*+7x-9=0,
0) 3x=18x,
B) 100x-16=0,
1) x2-16x+63=0.
3ananue 2. [lepumertp npsimoyrosibHuKa paBeH 20 cM. Haiinute ero CTOpoHbl, €CIM U3BECTHO, UTO IJIOIIA/Ib MPSIMOYTOJIbHUKA
paBHa 24 cm?.
3ananue 3. B ypasuenun x? +px-18=0 oqun u3 ero kopHeii pasen -9. Halimure apyroii KopeHb 1 K0O3(Q(ULHEHT .

Bapuanr 2.



3ananue 1. Pemnre ypaBHeHueE:

a) 3x?+13x-10=0,

0) 2x2-3x=0,

B) 16x2=49,

r) x2-2x-35=0.

3aganme 2. [lepumerp npssmoyronsHuka paseH 30 cM. HaliguTe ero CTOpoHBI, €CJIM U3BECTHO, YTO ILIOIIA/Ib IIPAMOYTOJIBHUKA
paBHa 56 cM2.

3aganue 3. B ypaBaennu x* +11x+0=0 oxun u3 ero xopHeii paseH -7. Halinure qpyroii KOpeHb U CBOOOIHBIN WIEH (.

Omeempui:
Bapuanm 1. 1. a) -4,5;1;6) 0, 6, 8) +0,4;-0,4; 2) 7; 9; 2. 4cm; 6cm; 3. Xo=2, p=7.

Bapuanm 2. 1. a) -5; g 0)0; 1,5, 6) +1,75; -1,75; 2) 7; -5; 2. 7cm; S8cm; 3. Xo=-4, 0=28.

KonTpoabnas padora Ne§
Bapuanr 1.
3ananme 1. JlJokaxxute HEpaBEHCTBO:

a) (x-2)2>x(x-4), 6)a’+1>2(3a-4).

3aganue 2. M3BecTHO, uTo a < b. CpaBHuTe:
a)2lawu 2l b; 0) -3,2au -3,2b; B) 1,5b u 1,5a.

3amanne 3. U3BectHo, uT0 2,6 < V7 < 2,7. Ouenure:

a) V7 ; 6) -V7.

3aganme 4. OreHUTE TIEPUMETP H IIOIIA/Ih MPAMOYTOJIBHUKA CO CTOPOHAMH a ¢cM U b cM, eciii u3BeCcTHO, uTo 2,6 <a< 2,7 u 1,2
<b<1,3.

3ananme 5. K xaxxnomy u3 uncen 2, 3, 4, 5 npubaBuiu 0JTHO U TO e 4ucio a. CpaBHUTE MTPOU3BECHNE KPAHHUX YJICHOB



HOHY‘IHBHIGIZCSI IMOCJICAOBATCIIbHOCTHU C ITPOU3BCACHHUCM CPCAHUX YJICHOB.

Bapuanr 2.
3aganme 1. Jlokaxxure HEpaBEHCTBO:

a) (x+7)2 > x(x+14),  6)b? +5>10(b-2).

3aganue 2. M3BectHO, uTo a > b. CpaBHure:
a) 18a u 18b; 0) -6,7au -6,7b; B) -3,7b u -3,7a.

3aganme 3. M3BecTHO, uTo 3,1 <+/10 < 3,2. Onenure:

a) 3v10 ; 6) -V10.

3aganue 4. OueHuTe MEpUMETP U TUIOIIAIb IPSIMOYTOJIBHAKA CO CTOpOHAMHU a ¢cM U b cM, eciin u3BectHoO, uto 1,5 <a< 1,6 u 3,2
<b< 3,3.

33IlaHl/Ie 5. I[aH]'::I YCTBIPE MOCJIICAOBATCIIbHBIX HATYPAJIbHbBIX YHCJIA. CpaBHI/ITC MMPOU3BCACHHUC IICPBOTO U IMOCICIHCTO U3 HUX C
IMPOU3BCACHHUEM JIBYX CPCAHUX YHUCCIL.

Omeempot.

Bapuanm 1: 2. a) 21a < 21b; 6)-3,2a>-3,2b; 6)15a<1,5b; 3.a) 52<2V7<54; 6) -2,7<+/7<-26;4.76<
P <8,0;3,12<5<3,51; 5. (a+2)(a+5) < (a+3)(a+4).

Bapuanm 2: 2. a) 184 >18b; 6)-6,7a<-6,7b; )-3,7b>-3,7a; 3.4) 9,3<3V10<9,6; 6) -32<-/10<-3,1;4.94
<P<9.8;4,80<S<5,28; 5. n(n+3) < (n+1)(n+2).

Konrpoabnas padora Ne 6
Bapmuanr 1.
3ananme 1. Pemnte HepaBeHCTBO:

a)=x <5, ©6)1-3x<0, B)5(y-12)—46>3y+1.



7+a 12—a
SaHaHne 2. HpI/I KaKHuX a 3HAYCHUC I[pO6I/I T MCHBIIC COOTBCTCTBYIOIICTO 3HAYCHHA I[pO6I/I T ?

3ananue 3. Pemnte cucteMy HEpaBEHCTB:
a){2x—3>0, 6){3_2X<1’
7x+4 > 0. 1,6 +x<209.

3ananue 4. Haiigute 1iesble pemeHUs] CHCTEMbI HEPaBEHCTB
6 —2x<3(x—-1),

6 s
5 =X

3aganme 5. [Ipy KakuX 3HAUEHUAX X UMEET CMBICI BBIPAKEHHE
\V3x — 2+V6 — X.

o a o
3aganme 6. [Ipy Kakux 3HAYEHHUSIX @ MHOXKECTBOM PEILICHUN HEPABEHCTBA 3x-7<§ SIBJISIETCS YMCIIOBOM TTPOMEXKYTOK (-00; 4)?

Bapuanr 2.
3aganme 1. Pemmre HEpaBeHCTBO:

a)x>2, 6)2-7x>0, B)6(y-15)-34>4y-24,

b+4 5-2b
3aganme 2. [Ipu kakux b 3HaueHue npodu — 0O0JIBIIIE COOTBETCTBYIOIIETO 3HAYCHHUSI IpoOU — ?

3ananue 3. Pemnre cucteMy HEPaBEHCTB:
2) {4x — 10 > 10, 6) {1,4 +x > 1,5,
3x—5>1. 5—-2x>2.

3ananue 4. Haiinure 1ienble penieHus: CHCTEMbl HEPABEHCTB



10 — 4x > 3(1 —x),

35+ <2
, 4 X.

3ananue 5. [Ipy Kakux 3HAYEHUAX A MIMEET CMBICII BBIPAKEHHE
V5a — 1+Va + 8.

o b o
3amanme 6. [Ipn Kakux 3HAYECHUSAX D MHOKECTBOM PELICHUI HEpaBEHCTBA 4x+6>g SBJISIETCS] YUCIIOBOM MPOMEKYTOK (3; +00) ?

Omeemol:

Bapuanm 1. 1. a) (-, 30); 6) [%; +0);  8) (5,8; to); 2.a<4,4;3.a) (1,5; +0);6) (1; 1,3); 4.2; 3; 4; 5. [% ; 6]; 6. Ilpu
a=15.

Bapuanm 2. 1. a) [6;+0); 6) (-0;2); @) (5; +0); 2. (-53+0); 3.@) (5 +0); 6) (0,1 1,5); 4. 3;4;5:6;7; 5.[0,2;+oc]; 6.
I1pu b=90.

I'eomerpus
BxoxgHasi KOHTpoOJIbHAs padoTa
Bapuanr 1
1. Hano: BO =DO, £ABC =45°, £BCD = 55°, ZAOC = 100° (Puc.1). Haititu: £D. Jlokazats: AABO = ACDO.
2. B paBaoOGeapennom tpeyronbanke ABC ¢ ocnoBannem AC yron B paBen 42°. Haiitu: J/IBa aApyrux yria TpeyrojbHUKA
ABC.
3. Hano: £1 =22, £3 =120° (Puc.2). Haiitu: £4.
4. Hano: £EPM =90°, ZLMEP = 30°, ME = 10 cm (Puc.3).
Haitnure nmuny MP



!
A C ¢/ E P

Puc.1 Puc.2 Puc.3

Bapuanr 2
1. Hano: AB =CD, £ABC = 65°, ZADC =45°, £AOC = 110° (Puc.1). Haititu: £C. lokazats: AABO = ADCO.

2. B paBrOOeapennoM tpeyrombanke ABC ¢ ocHoBannem AC cymma yriioB A u C paBHa 156°. Haiitu: yriel TpeyrojisHUKA
ABC.

3. Hano: £1 = 22, £3 = 140° (Puc.2). Haiitu: £4.

4. Jlano: £DBC =90°, BDC = 60°, BD =4 cm (Puc.3).
Hatimure nymuay CD

D B B G

b |/}
<] |23

B

Puc.1 Puc.2 Puc.3

Kounrpouabnas padora no reomerpuu Ne 1.
Bapmuanr 1.



90°.

1. Jluaronanu npsimoyronsarka ABCJ] nepecekarorcs B Touke O, yron ABO = 36°. Haiigute yrom AO/JI.

2. Haiizure yribl IpsAMOYTOIBHOM TpaneluH, ecil OuH 13 €& yrioB pasen 20°.

3. CTopoHbl apajienorpaMmma oTHOCATCS Kak 1: 2, a ero nepumetp paseH 30 cM. HaliauTe ctopoHsl napasienorpaMmma.
4. B paBHOOEIPEHHOM Tpaemyy CyMMa YIJIOB IIPH O0JIbIIeM OCHOBaHMH paBHa 96°. Halinurte yriel Tpanenyn.

Bapuanr 2.
1. Jlnaronamu npsmoyronsarka MNKP nepecekarores B Touke O, yrom MON = 64°. Haiigure yron OMP.
2. Haliure yrisl paBHOGEIPEHHOM TpalenuH, ecii ofuH 13 eé yrios Ha 30%°60mb1me BToporo.
3. CTopoHsI apajuienorpaMmma oTHocsATes Kak 3: 1, a ero nmepumeTtp paBer 40 cM. HalimuTe cTOpoHBI MapauiesorpaMmma.
4. B nmpsAMOYTOJIBEHOM Tpaeluy Pa3sHoCTh YIIOB IPH OJHON n3 GOKOBBIX cTopoH pasHa 48°. Haiimure yribl Tpanenuu.
Omeempui:
Bapuanm 1.
Nel :yzon AOJ] = 72°. No2:90°,90°,160°,120°. Ne3: 5 cm, 10 cm, 5 cm, 10 cm. Ne4:48°,48°,1320,132°,
Bapuanm 2.
MNel:Veon OMP = 32° Ne2: 75°,105° 105°, 75%Me 3:5 em, 15 em, 5 cm, 15 em.Ne4:66°,114° 90°, 90°,

KontpoabHasi padora no reomerpuu Ne 2.
Bapuanr 1.
1.CMesxHBIE CTOPOHBI MapaiuieaorpamMma pasusl 52 u 30 ¢, a octpaiii yroa pasen 30°. Haiiure miomans napauieaorpaMma.
2 Beruuciure miomans tpanenun ABCJ ¢ ocroBanusamu AJl u BC, ecimu AJl = 24 cm, BC = 16 cm, yron A = 459, yron ]I =

3.HaitauTe muioimaap ¥ nepuMeTp pomoa, €cii ero quaroHanu paBHbl 8 U 10 cM.
Bapuanr 2.
1.Beicota BK, npoBenennas k cropone A/l mapamnenorpamma ABC/I, nenut 3ty ctopony Ha nBa otpe3ka AK =7 cm, K[ = 15

cMm. Haiinure nnomans napamienorpaMma, eciau yron A = 450,

2 Beruuciure miomans Tpanenun ABCJI ¢ ocnoanusmu AJl u BC, eciu BC = 13 em, AJl =27 ecm, CII = 10 cm, yroun JI = 30°.
3.Inaronanu pom0Oa paBusl 10 u 12 cm. Haitnure ero miomans 1 mepuMerp.
Omeemol:

Bapuanm 1.
Nel: 780 e Ne2: 160 cviNe3: P = 441 em.S= 40 cv®.



Bapuanm 2.
Nel: 154 criPNe2: 100 cm?Ne3: P = 461 cm.S= 60 cv?.

KonTposbnasi pabora nmo reomerpuu Ne 3.
Bapuanr 1.
1.B tpeyronsauke ABC AB =4 cm, BC =7 cm, AC = 6 cMm, a B Tpeyroasauke MNK MK = 8 cm, MN =12 cm, KN = 14 cwm.
Haiigure yras Tpeyroasaunka MNK, eciu yron A = 80°, yron B = 60°,
2.Ilpamas nepecekaetr ctopoHbl TpeyroibHuka ABC B Toukax M u K coorBerctBeHHO Tak, uto MK mapamnensno AC, BM : AM
=1 : 4. Haiinure nepumerp tpeyronsHuka BMK, ecnu nepumerp tpeyronsauka ABC pasen 25 cm.
3.B tpaneuun ABC/] (Al u BC ocHoBanust) nuaronanu nepecekarorcs B Touke O, AJl = 12 cm, BC = 4 cm. HalinuTe miomans
tpeyronsurka BOC, ecu momans tpeyronsarka AOJL paBra 45 cm?,
Bapuanr 2.
1.B tpeyronsauke ABC AB = 12 cm, BC = 18 cm, yron B = 70%a B tpeyronmsauke MNK MN = 6 cm, NK =9 cM, yron N =
70° Haiimure cropony AC u yron C tpeyronsauka ABC, ecmu MK = 7 cM, yron K = 60°.
2.01pe3ku AB u C]] nepecekatorcss B 1.0 Tak, uro yron ACO pasen yriy BJIO, AO : OB = 2 : 3. Haitnute nepumerp
tpeyroiabanka ACO, ecnu nepumetp TpeyroiabHuka BO/J[ paBen 21 cM.
3.B tpanemuu ABCJI (Al u BC ocnoBanus) quaronanu nepecekarorcs B Touke O. [nomans tpeyronsauka AOJ] pasaa 32 cm?,
mwiomans Tpeyronsarka BOC pasna 8 cm?. HaiiauTe MeHbIEe OCHOBAHKME TPAIELUM, €CIH GOJbIIee U3 HUX paBHO 10 cM.
Omeempui:
Bapuanum 1. Nel: 80°,60°,40°. No2: 5 cm.Ne3: 5 cm?.
Bapuanm 2. Nel: AC= 14 cm, yeon C = 60°. No2: 14 cm.Ne3: 5 cm.

KounrpouabHas padora no reomerpuu Ne 4.
Bapmuanr 1.
1.Cpeqnue nuHUM TpEYroiabHUKA OTHOCATCS Kak 2:3:4, a mepuMeTp TpeyrojibHMKa paBeH 45 cm. Haiigute cTOpOHBI
TPEYrOJIbHUKA.
2.B paBuobenpenHom tpeyroiapHuke ABC menuanbl nepecekatorcst B Touke O.Haiinure paccrostaue ot Touku O 10 BepuivHbl B
naHHoro Tpeyroibauka, ecnu AB=AC=13 cm,BC=10 cm.
3.B npsmoyronsroM Tpeyronsauke ABC (yron C=90°)AC=5 cm, BC= 5v3 cm. Haiinure yron B u runorenysy AB.
Bapuanr 2.



1.CTopoHBI TpeyrojabHUKa OTHOCATCA Kak 4:5:6, a mepuMeTp TpeyrojabHuKa, 00pa3oBaHHOTO €r0 CPeIHUMHU JIMHUSIMU, paBeH 30
cM. Haitaure cpegnue IMHUM TPEYTOJIbHUKA.

2.B paBuoOenpenHom tpeyronbHuke ABC O- touka nepeceuenus menuan. Halioure paccrosuue ot Touku O 0 BEepIIMHBI A
naHHoro tpeyroiibHuka ,eciu AB=BC=10 cm,AC=16 cm.

3. B npsamoyronsHoM Tpeyroasuuke PKT (yron T=90°), PT= 73 cm, KT=7 cm. Haiigute yron K u runorenysy KP.

Omeempui:
Bapuanm 1. Nel: 10 cm, 15 cm, 20 emNe2: N'41.Ne3: yeon B= 30°, AB= 10 cwm.
Bapuanm 2. Nel:10 cm, 12 cm,8 cm.Ne2: 2 17.Ne3: yeon K= 60°, AB= 14 cm.

KonTpoabHas padora no reomerpuun NeS.
Bapuanr 1.

1.AB u AC — otpe3ku KacaTelbHbIX, IPOBEACHHBIX K OKPYKHOCTH panuyca 9 cm. Haiinqure nnunbl otpe3koB AC u AO, eciu
AB =12 cm.

2.Toukn A,B, C nexar Ha oKpykHOCTH ¢ neHTpoM B Touke O. Yron AOC = 130°.U 4B :u BC =11:12.Haiitu yron BCA u yron
BAC.

3. Xopast MN u PK nepecekarorcs B Touke E Tak, uto ME= 12 cm, NE = 3 cm, PE= KE. Haiinure PK.

4.0kpyx’HOCTB ¢ menTpoM O u pagmycom 16 cm onmcana oxono Tpeyronsuuka ABC Tak, uro yron OAC = 30° yron OCB =
45° Haitmure croporsl AB n BC TpeyronsHuka.

Bapuanr 2.

1.MN u MK — oTpe3ku KacaTelbHbIX, IPOBEACHHBIX K OKpYykHOCTH paauyca 5 cMm. Halinute MN u MK, eciu MO = 13 cwm.

2.Touku A,B, C nexar Ha OKpy»kHOCTH ¢ eHTpoM B Touke O. Yron BAC = 60°.U 4B :uAC =5:3.Haiitu yron BOC u yron ABC.

3.Xopast AB u C] nepecekatorcst B Touke F Ttak, uto AF=4 cm, BF = 16 cm, CF= JIF. Haiigute C/I.

4.0kpyx’HOCTB ¢ nenTpoM O 1 paguycom 12 cM onmcana okono tpeyroasauka MNK tak, uro yron MON = 120° yron NOK =
90° Haiinure croponst MN u NK tpeyrombsnuka.

Omeempui:
Bapuanm 1.
Nel:AC= 12 cm, AO = 15 cm.Ne2: yeon BCA = 55°, yeon BAC =60° .Ne3: PK= 12 cm. Ned:AB = 16v'3 cm, BC = 16V2cm.
Bapuanm 2.
Nel:MN= MK = 12 cm. .Ne2: y2on BOC = 120°, yeon ABC =45° .Ne3: C/{= 16 cm. Ne4:MN = 12v3 cu, NK = 12V2cm.
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