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IMporpaMmMa BKIIIOYaET B cedsl CJeAYIOLINE Pa3aeibl:

1) MOSICHUTEIILHYIO 3aITUCKY

2) 00IIyI0 XapaKTePUCTUKY YIEOHOTO MPEAMETa, Kypca;

3) OIMCaHHEe MecTa y4eOHOTOo MpeaMeTa, Kypca B yueOHOM IIJIaHe;

4) JUYHOCTHBIC, METANPEIMETHBIC U TIPEIMETHBIC PE3yIbTaThl OCBOSHUSI KOHKPETHOTO yU4eOHOTO IIpeIMeTa, Kypca,
5) coJiepKaHue y4eOHOTrO IpeaMeTa, Kypea;

6) TEMaTUYeCKOe TUIAHUPOBAHUE C ONPEICTICHIEM OCHOBHBIX BHJIOB YUEOHOM EATEIHHOCTH

7) oInucaHue y4eOHO-METOJMYECKOT0 U MaTepPHaIbHO-TEXHHUECKOTo o0ecTieueHrst 00pa30BaTeIbHOTO MPOoIlecca;
8) IUTAHUPYEMBIE PE3yNIbTaThl H3y4eHHs Y4eOHOTO mpeaMeTa, Kypcea (B T.4. TI0 ToJaM O0ydeHUs).

1.I1osicHuTEILHASA 3aNIUCKA

JanHas mporpamMMa Mo MaTeMaTHKe JJIsi OCHOBHOM IIIKOJIBI COCTaBJIeHa HAa OCHOBE OCHOBHOM oOpasoBatenbHOi mporpammbl ' BOY COILL Ne2
«OL» c. bonpmas ['mymmna, GpyHmaMeHTaIBHOTO sjipa coiepkaHusi 00pa30BaHuUs, M YYUTHIBAET €€ OCHOBHEBIC 1SN U 32Ia9H.
JanHas mporpamma pa3paboTaHa ¢ y4eTOM MPEEMCTBEHHOCTH YUeOHOM MpOrpaMMBbl 10 MaTeMaTHKE HAYallbHOU IIKOJIbI, M MO3BOJIAET yYalluMCs
MIPOJIOJKUTH MaTeMaTH4eckoe o0pa3oBaHUE Ha APYTOM YPOBHE.
JanHas ygeOHasi mporpaMma peaian3yeTcs Ha OCHOBE CIIEAYIOIINX JOKYMEHTOB:
®enepansHbIi 3ak0H "O0 obpazoBanuu B Poccuiickoit eneparmu” ot 29.12.2012 N 273-03 (c n3MEHEHHAMN);
DenepanbHBIA TOCYJAPCTBEHHBINH 00Pa30BaTENBHBIN CTaHAAPT OCHOBHOTO OOIIEr0 00pa3oBaHus, YTBEPKACHHBIN MpuKkazoM MUHICTEpCTBa 00pa30BaHMs U HAYKH
Poccuiickoit ®eneparnuu ot 17.12.2010 Ne 1897
Uzmenenns Bo ®T'OC HOO ytBepxkaens! mpukazoM MunoopHayku Poccun ot 26 Hos0pst 2010 roma Ne 1241; npukazom MunoOpHayku Poccunt ot 22 ceHTsIOps
2011 roga Ne 2357; npukaszom MuHoOpHayku Poccun ot 18 nexa0ps 2012 roga Ne 1060; npukazom Munoopaayku Poccun ot 29 nexabpst 2014 roma Ne 1643;
npukazoM MunoOpHayku Poccun ot 18 mast 2015 roga Ne 507
«O BHECeHMM M3MEHEHUH B puka3 MuHucTepcTBa oOpa3oanus U Hayku P® ot 17.12.2010 1. Ne 1897 «O06 yTBepkaeHnu (hefepatbHOro rocy1apCTBEHHOIO
00pa3oBaTeIbHOrO CTAaHAAPTa OCHOBHOT'O OOIIEro 00pa3oBaHMs»:
npuka3 MunoOpaayku Poccuu ot 29 nexabps 2014 r. Ne 1644 u npuka3s ot 31 nexabps 2015 r. Ne1577
[IpumepHBbIe iporpamMmel 0 y4eOHbIM NpenMeTaMm .Matemartrka S-9xmnaccsl: npoekt.-M.:IIpocsemnienne,2012-(CtanaapThl BTOPOTO MOKOJIEHHU)
[Iporpammel. Matematuka. 5-6 kiaccel / aBt.-coct. M1.U. 3yGapeBa, A.I'. Mopakosuu. — M. Muemo3suna, 2012.
[Iporpammel asist 0611€00pa3oBaTeNbHBIX MIKOM, THMHA3UH, inieeB. Matemartuka 5-11 xin./Coct. I'.b. Ky3nenosa, H.I'. Munmiok. M.: [Ipoda,2010r.
Tak ke yUUTHIBAIOTCS OCHOBHBIC HJIEH U TIOJIOKEHHS ITPOTPaMMBbI pa3BUTHS U (HOPMUPOBAHHS YHUBEPCATBHBIX YU€OHBIX JCHCTBUI.
Henn:
. OBnaneHne cUCTEMO MaTEMAaTHUECKUX 3HAHUM UM YMEHHM, HEOOXOIUMBIX JUISI IPUMEHEHHUS B MPAKTUYECKON NEATEeIHbHOCTH, U3YUCHHUS
CMEKHBIX TUCIUILINH, POIOJDKEHUS 00pa30BaHMUS.



o WuTennekryanbHoe pa3BuTHe, (POPMUPOBAHUE KAUYECTB JTUYHOCTH, HEOOXOAMMBIE YETIOBEKY JUIS MOJHOLIEHHON JKU3HU B COBPEMEHHOM
00I11eCTBE, CBOMCTBEHHBIX MAaTEMAaTHUECKOM EATEIbHOCTH; ICHOCTh, TOYHOCTh MBICIIH, KPUTHYHOCTh MBIIICHHSI, UHTYUIIHS, IOTHYECKOE MBIIIJICHUE,
AJIEMEHTHI aJITOPUTMUYECKOM KYJIbTYPhl, IPOCTPAHCTBEHHBIX MPEICTABICHHM, CIOCOOHOCTh K IPEOAOTICHHUIO TPYIHOCTEH;

. ®opMupoBaHUE TPEACTABICHUI 00 HAEAX M METOJaX MAaTeMaTHKH KaK YHHUBEPCAIBHOTO S3bIKa HAYKW W TEXHUKH, CpPEACTBa
MOZICJIIMPOBAHUS SBJICHUM U IIPOLECCOB;
. Bocnuranue KyibTypbl JMYHOCTH, OTHOLIEHHUS K MaTeMaTHKE KakK K 4acTH OOIeueloBeUYeCKO KylbTyphl, UTPAOLIEH 0COOYI0 poJib B

OOIIIECTBEHHOM Pa3BUTHH.

MaremaTrueckoe 00pa3oBaHUe SBIISICTCS 005A3aTEIIbHON U HEOThEMJIEMOM YacThiO OOIIEro 0Opa3oBaHMs Ha BCEX CTYNEHSIX IIKOJIBL. OOyueHue
MaTeMaTUKe B OCHOBHOM IIKOJIC HAMIPABJICHO HA JIOCTIKEHUE CICIYIOIINX yerell:

1 8 HANPABLeHUU TUYHOCTHO20 PA36UMUSL:

* (opmupoBaHHE MpPEICTABICHUH O MaTeMaTHKE KaK 4YacTH OOIICUEIIOBCUECKOW KYJIbTYPhl, O 3HAYMMOCTH MaTeMaTHKH B Pa3BUTHH
IMBUJIN3AIIMH U COBPEMEHHOI'0 OOIICCTRA;

* pa3BUTHE JIOTHYECKOTO U KPUTHUECKOTO MBIIIICHHUS, KYJIBTYPBI PEUYH, CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPHUMEHTY;

* (opMHUpOBaHKE UHTEIUIEKTYAILHON YECTHOCTH M O0BEKTUBHOCTH, CIIOCOOHOCTH K TPEOJIOJICHUIO MBICIHTEIBHBIX CTEPEOTHIIOB, BHITEKAIOIIUX
H3 OOBIAEHHOIO OIBITA;

* BOCIHUTAHUE Ka4€CTB JIMYHOCTH, 00CCIICYHBAIOIINX CONUATBLHYI MOOMIBHOCTD, CIIOCOOHOCTh MPHUHUMATH CAMOCTOSITEIILHBIC PEIICHUS;

* (opMupoBaHKE KaYECTB MBINUICHHS, HCOOXOIUMBIX ISl afanTallii B COBPEMEHHOM HH(POPMAIIMOHHOM OOIIECTBE;

* pa3BUTHE UHTEPECa K MaTEMAaTHYECKOMY TBOPYECTBY M MATEMAaTHYECKUX CIIOCOOHOCTEH;

2) 8 MemanpeoMemHoM HanpasieHuu:

* pa3BUTHE TMPEJACTABICHUNH O MaTeMaTHKe Kak (OpMe OIHMCAHWUS M METOJC IO3HAHUS JIEHCTBUTEIBHOCTH, CO3JaHUC YCIOBUH IS
MPHOOpPETEHHUs IEPBOHAYAIBHOIO OMBITA MATEMATHYECKOTO MOJICTUPOBAHKS,

* (opmupoBanue O0OIUX CHOCOOOB HWHTEUICKTYAbHOW JEATENIBHOCTH, XapaKTePHBIX I MaTeMaTHKH W  SABJSIOIIAXCS OCHOBOM
M03HABATEIBHON KYJIBTYPbI, 3HAUUMOM JJIsl Pa3JIMUHBIX chep UeToBeYeCKON NeTeIbHOCTH;

K)! 8 NPeOMemHOM HANPABIEeHUU:

. OBJIQJICHNEC MATEMAaTUYCCKUMH 3HAHUSAMU W YMEHHSIMHU, HEOOXOJMMBIMH JUISI TPOJOJDKEHHs] 00pa30BaHUs, W3YYCHHUS CMEXHBIX
JTUCIHILINH, IPUMEHCHHSI B TIOBCEAHEBHON KHU3HHU;

eco3fanne (yHIAMEHTa Ui MaTeMaTH4eCKOro pa3BUTHS, (DOPMUPOBAHHMS MEXaHM3MOB MBIIUICHUS, XapaKTEPHBIX I MaTeMaTHYeCKOu
JESITEIBHOCTH.

2. O0masi XapaKTepUCTHKA Y4eOHOI0 IpeaMeTa
Cooeporcanue mamemamuuecko2o 00pazoeéanusi B OCHOBHOM mIKosie (OPMHUPYETCS HAa OCHOBE (DyHIAMEHTAIBHOIO sjpa IIKOJIBHOIO
MaTeMaTHueckoro oOpas3oBaHus. B mporpamMmme OHO MpEACTaBIEHO B BHAE COBOKYITHOCTH COJEPXKATEbHBIX pa3/ieioB, KOHKPETH3HPYIOIIUX



COOTBETCTBYIOIIKE OJ0KU (PyHAAMEHTAIBHOTO Spa MPUMEHUTEIHHO K OCHOBHOM 1KoJjIe. [Iporpamma pernaMeHTupyeT oobeM Marepuaia, 00s3aTeIbHOro
JUIsl U3y4EHUsI B OCHOBHOM IIKOJIE, a TAK)Ke JaeT MPUMEPHOE €ro pacipeaeiacHue Mexay 5—o6 u 7—9 kinaccamu.

CopepxaHue MaTeMaTHYeCKOro oOpa3oBaHHMs B OCHOBHOM IIKOJIE BKJIIOYAET CIEAYIOIIUE pPa3lelbl: apugmemuxa, ancebpa, QyHKyuu,
gepoamuocms U cmamucmuka, 2eomempus. Hapsny ¢ 3TUM B HEro BKIIOYEHBI JBa JONOJHUTEIBHBIX pa3lena: JI02uKa U MHOMICeCmad,
MamemMamuxa 6 UCMOPUYECKOM pa3eumul, YTO CBA3AHO C pealn3alyei Lenei OOIIEeHMHTEUICKTYalbHOTO M OOIIEKYJIbTYPHOTO Pa3sBUTHS yYaIIUXCS.
Conepkanne KaXIOro M3 3TUX pa3eiioB pa3BOPAYMBAETCS B COJEPKATEIBbHO-METOAMYECKYIO JIMHUIO, IPOHMU3BIBAIOLIYI0 BCE OCHOBHBIE pa3feiibl
CoziepKaHMs MaTEMaTUYECKOro 00pa3oBaHMs HA TAaHHOW CTYIIEHU 00y4YEHUSI.

Coneprkanue pazzena «ApudMeTHKa» CIyKUT 02301 IS JalbHEHIIero N3y4eH sl yJalMMUCs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO UX JIOTHUECKOTO
MBIIUIEHHS, (POPMHUPOBAHUIO YMEHUS IOJIH30BAThCS AJTOPUTMAMHM, a TAKKe MPHUOOPETEHHIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX B TOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YHMCIE B OCHOBHOM IIKOJE CBS3aHO C PAlMOHAIBHBIMU W HUPPALMOHATIBHBIMU YHCIaMH, (GOPMHUPOBAHHEM MEPBUYHBIX
HpeILCTaBJICHI/Iﬁ (6] I[@ﬁCTBI/ITGJILHOM qucie. 3aB€pHIeHI/I€ YUCIIOBOM JIMHHUH (CI/ICTeMaTI/ISaIII/I}I CBGI{GHI/Iﬁ (6} [lef/'ICTBI/ITeJII)HI)IX quciax, 0 KOMIIICKCHBIX
quciax), Tak ke Kak U Oosiee CIoKHBIE BOMPOCHl apudmeTrku (anroput™ EBkinma, ocHOBHas TeopeMa apu(METHKH), OTHECEHO K CTYNEeHH OOIIero
cpeaHero (moJIHOro) oOpa3oBaHUsL.

Conepxanue paznena «AnreOpa» HampaBieHO Ha (OPMHUPOBAHHE Yy YYallUXCs MATEMaTHYEeCKOro armapara JUis pelleHds 3aJad U3 PasHbIX
pa3aciioB MaTCMaTHKH, CMCKHBIX ITPCAMCTOB, Oprma}omeﬁ PCaIbHOCTH. SI3BIK anre6pm MOAYCPKUBACT 3HAYCHNEC MATCMATHUKHN KaK sA3bIKa JJISI IOCTPOCHUA
MaTeMaTH4eCKUX MOJeNiell MPOLIeCCOB U SIBJICHUN peaJbHOro MHpa. B 3amaum m3ydeHust anreOpbl BXOISAT TaKKe Pa3BUTHE AITOPUTMUYECKOTO
MBIIJICHUA, H€06XOIH/IMOFO, B YaCTHOCTH, IJId YCBOCHHUA KypCa I/IH(l)OpMaTI/IKI/I, OBJIAACHUA HAaBBIKaMH JCAYKTHBHBIX paccymeHI/Iﬁ. Hpe06pa3OBaHHe
CUMBOJIbHBIX (pOpM BHOCUT crenuduUecKuii BKJIaJ B pa3BUTHE BOOOPAKEHUS YYalIMXCs, MX CIIOCOOHOCTEM K MaTreMaTHM4ecKoMy TBOpYecTBy. B
OCHOBHOMH MIKOJIC, MaTCpual TIpYHIIMPYETCAd BOKPYI' pallMOHAJIbHBIX BI)Ipa)KeHI/H\/JI, a BOIIPOCHI, CBA3aHHBIC C HPPALUOHAIBHBIMU BBIPAXKCHUAMU, C
TPUTOHOMETPUYECKUMH (DYHKIUSIMHU U peoOpa3oBaHUSIMU, BXOIST B COJIepKaHUE Kypca MaTeMaTUKH HA CTapIIe cTyneHrn 00ydeHHs B IIKOJIE.

Conepxanue paznena «OyHKIU HAIEJIEHO HA MOJIYYeHUE IIKOJIbHUKAMHU KOHKPETHBIX 3HAHUN O (PYHKIIMM KaK BaXKHEHUIIEH MaTeMaTHU4ecKO
MOJIENIA ISl OMHCAaHWS W HCCIEOBaHUS Pa3HOOOPa3HBIX MporeccoB. M3yueHune 3TOro marepuana CIoCOOCTBYET Pa3BUTHIO Y YYAIIUXCS YMEHHS
UCIIOJIb30BATh Pa3JIMUHBIC SI3BIKK MATEMAaTUKU (CIIOBECHBIN, CUMBOJIMYECKUM, Irpaduyeckuii), BHOCUT BKJIaa B (hOpMHpPOBAaHUE MPEICTABICHUN O pOJIH
MAaTE€MaTHKU B Pa3BUTUU LIMBUIN3ALMH U KYJIbTYpPHI.

Paznen «BeposTHOCTH U CTaTHCTHKa» — OOS3aTeNbHBIA KOMIIOHEHT IIKOJBHOTO OOpa30BaHUs, YCHJIMBAIOLIUM €ro MpHUKIAAHOE M NPaKTUYECKOe
3HaYeHne. DTOT Marepuaa HeoOXOIuM, Mpexae BCero, A (GOPMHUPOBAHHS Yy ydyaruxcs (PYHKIMOHAIBHOW TPaMOTHOCTH — YMEHHUH BOCIPHHUMATH U
KPUTUYECKH aHAIM3UPOBAaTh HMH(GOpPMALIMIO, MPEICTABICHHYI0 B pa3JIMUHBIX (opmax, MOHMMATh BEPOATHOCTHBIM XapakTep MHOTUX pPEaIbHBIX
3aBUCHMOCTEH, MPOBOIUTH MPOCTEUIIINE BEPOSTHOCTHBIE pacyeThl. M3yueHne OCHOB KOMOMHATOPHKHU IO3BOJHUT y4YallMMCS paccMaTpUBaTh CIydaw,
OCYIICCTBJIATDH Hepe60p M TOACYET YK Cjia BApUaHTOB, B TOM YUCJIC B HpOCTGfIHIHX MPUKJIAAHBIX 3aaa4ax.

IIpy M3y4eHHM CTATUCTUKU W BEPOSTHOCTH PACLIMPSAIOTCA IPEACTABIEHUS O COBPEMEHHOM KAPTUHE MHUpPAa M METOJAX €ro MCCIEAOBaHUS,
CbOpMI/IpyeTCSI IMOHUMAHHEC POJIM CTATUCTUKH KaK HCTOYHHKA COLIUATIBHO 3HAYUMOMN I/IH(i)OpMaHI/II/I H 3aKJIaJIbIBAIOTCA OCHOBBI BEPOATHOCTHOI'O MBIIIJICHUS.

Llenp comepkanusi pazaena «['eomMeTpusy» — pa3BUTh y YYAIUMXCS TMPOCTPAHCTBEHHOE BOOOPRKEHHE W JIOTUYECKOE MBIIUICHUE ITyTeM
CHCTEMaTHUYECKOT0 M3YY€HHsI CBOMCTB T'€OMETPUYECKMX (HUryp Ha IUIOCKOCTH M B NPOCTPAHCTBE U NPUMEHEHHS STUX CBOMCTB MpH PELIEHUH 3ajay



BBIYHUCIIUTENBHOIO U KOHCTPYKTUBHOIO XapakTepa. CyllecTBEHHas poJib IPU 3TOM OTBOJUTCS Pa3BUTHUIO TIeoMeTpuueckoil MHTyuuuu. CoderaHue
HAarJISIHOCTH CO CTPOTOCTBIO SIBJISICTCS HEOTHEMIIEMOM YacThi0 T€OMETPUUECKUX 3HaHUN. Matepua, oTHocsuics k 6:10kaM «KoopanHate» 1 «BekTopb»,
B 3HAYUTENILHOW CTENEHU HeceT B cebe MEeXIIpeIMEeTHbIE 3HAHMS, KOTOPhIE HAXOAT MPUMEHEHHE KaK B PA3IMYHBIX MAaTEMAaTHYECKUX IUCUUIUIMHAX,
TaK U B CMEKHBIX IIpEIMeTax.

OcobeHHOCTBIO pa3zziena «JIoruka W MHOMKECTBa» SBISIETCS TO, YTO IPEJCTABJICHHBIH B HEM MaTepHal NPEHMYLIECTBEHHO H3y4aeTcs H
UCIIOJIL3YETCSl PACHPENEIEHHO — B XOJE PACCMOTPEHHs Pa3jIMYHBIX BONPOCOB Kypca. COOTBETCTBYIOUIMM MAaTepHal HALEIEH Ha MaTeMaTH4eCKOe
pa3BuTHE ydamuxcs, GOpMUPOBaHUE Y HUX YMEHHUS TOYHO, CXKATO U SICHO M3JaraTh MbICIU B YCTHON M MUCHMEHHOH peyu.

Paznen «Maremaryka B MCTOPUYECKOM Pa3BUTUM» IIPEAHA3HA4YeH JUIs (POPMHUPOBAHMSI MPEACTABICHHA O MaTEeMAaTHKE KaK YacTHU YeJIOBEYECKOU
KYJIBTYpBI, JJIs1 OOLIEr0 Pa3BUTHS LIKOJIBHUKOB, JUIS CO3MAaHUS KYIbTYPHO-UCTOPUYECKOW cpelbsl oOydeHusi. Ha Hero He BbLIENseTCS CHEIUATIbHBIX
YPOKOB, YCBOEHHME €ro HE€ KOHTPOJMPYETCs, HO COJEpXAaHUE 3TOro  paszelia OpraHuYHO HPHCYTCTBYeT B y4eOHOM IIpollecce KaK CBOEro poja
TYMaHUTapHBINA (OH PU PACCMOTPEHUH MTPOOIEMATHKH OCHOBHOTO COJICPKAHUSI MATEMaTHIECKOT0 00pa30BaHMS.

IleHHOCTHBIE€ OPHEHTHPLI COAEPKAHNS VIEOHOI0 MPeIMeTa.

Maremarndeckoe 0Opa3oBaHHE UIPAET BAXHYIO pOJb KaK B TPAKTUYECKOW, TaK M B JYXOBHOHM XM3HM oOmiecTBa. [IpakTuueckas cTOpoHa
MaTeMaTU4YeCKoro o0pa3oBaHUS CBs3aHa C (DOPMHUPOBAHMEM CIOCOOOB JEATENbHOCTH, AYXOBHAas — C HHTEIUIEKTYaJbHBIM DPa3BUTHEM 4YEJIOBEKA,
(dbopMupoBaHMEM XapakTepa 1 00IIel KyJIbTypbI.

[TpakTHueckass MOJE3HOCTh MAaTEMaTHKHU OOYCIIOBJIE€HA TEM, YTO €€ IPEIMETOM SIBISIOTCA (PYHJAMEHTAbHBIE CTPYKTYpPhl PEalbHOIO MHpa:
MPOCTPAHCTBEHHBIE ()OPMBI M KOJTMYECTBEHHBIE OTHOIICHUSI — OT MPOCTEHIINX, YCBAUBAEMbBIX B HEMOCPEJICTBEHHOM OITBITE, 10 JOCTATOYHO CIIOKHBIX,
HEOOXOJUMBIX /JIs Pa3sBUTHS HAyYHbIX M TEXHOJIOTMYECKMX Hje. be3 KOHKpEeTHBIX MaTeMaTHYEeCKMX 3HAHMM 3aTpyIHEHO MOHMMAaHUE MPHUHLIMUIIOB
YCTPOWCTBAa U HCIHOJIB30BAHKS COBPEMEHHOM TEXHUKH, BOCIPUSATUE M HMHTEPIIPETALMsl pa3HOOOpa3HOW COLMaIbHOM, 3KOHOMUYECKOM, MOJIUTHYECKOU
uHpopMaiuu, ManodpQPeKTUBHA MOBCEIHEBHAs MPaKTHUeCKas NeATeIbHOCTh. KaXIoMy 4enoBeKy B CBOECH JKU3HHU MPUXOAUTCS BBINOIHATH JOCTATOUHO
CJIOKHBIE PACUeThl, HAXOJUTh B CIIPABOYHHMKAX HY)KHbIE (POPMYIIbI M MPUMEHATh UX, BIAJETh MPAKTMYECKUMU MpHUEMaMU TE€OMETPHUUYECKUX HU3MEPEHUH U
MIOCTPOEHUH, YNTaTh MH(POPMALIMIO, TIPEJICTABICHHYIO B BUAY TaOJHLI, [UarpaMm, rpauKoB, TOHUMATh BEPOSTHOCTHBINA XapakTep CIly4alHbIX COOBITUH,
COCTABJISITh HECJIOXKHBIE aJITOPUTMBI U JIP.

be3 6a30Boii MaTeMaTU4YECKO MOATOTOBKH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM. B I1Ikosie MaTemMaTuka Ciay»kKUT OTOPHBIM
MPEIMETOM ISl M3YYEHHs CMEXHBIX TUCHMIUIMH. B mocnenkosbHON >KM3HU peajbHOM HEOOXOAMMOCTBHIO B HAIlM JIHU SIBJISETCS HENpPEpPHIBHOE
oOpazoBaHue, 4YTO TpeOyeT MOJIHOLIEHHOM 0a30Boi 0011e00pa30BaTENLHOM MOJArOTOBKM, B TOM YHCIE W MaTeMaTHyecko. M1 HakoHel, Bce Oosblie
CHELUAIBHOCTEH, 1€ HEOOXOAUM BBICOKMH YpPOBEHb 00pa30BaHMs, CBS3aHO C HEMOCPEIACTBEHHBIM NMPUMEHEHHEM MaTeMaTUKU (3KOHOMHKa, OU3HeEC,
¢duHaHCHI, (U3UKaA, XUMUS, TEXHUKA, HHPOPMATHKa, OMOJIOTUs, ICUXOJIOTH U Jp.). TakuM 00pa3oM, pacIIMpsieTcsi KPYr IIKOJBHUKOB, JUI KOTOPBIX
MaTeMaTHKa CTAaHOBUTCS 3HAYMMBIM IIPEIMETOM.

Jis KM3HM B COBPEMEHHOM OOIIECTBE BaXXKHBIM SBJsETCd (HOPMHPOBAHHE MAaTEMAaTHYECKOTO CTWJIS MBIIUICHHUS, HPOSBISIONIETOCS B
ONpEJEICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce MaTeMaTM4ecKkod AEATENbHOCTH B apCeHa] IPHUEMOB M METOAOB YEJIOBEYECKOI'O MBIIIJICHUS



€CTECTBEHHBIM 00pa30M BKIIOUYAIOTCS WHAYKIMSA M JEAYKIHs, 0000IIeHHe U KOHKpPETU3alys, aHaJlM3 U CHUHTE3, KIacCU(PHKALUA U CUCTEMaTU3alIlHs,
aOctparupoBanue M aHajgorus. OObEKThl MAaTEMaTHYECKUX YMO3AKJIIOYEHHH M IpaBUiIa HUX KOHCTPYHMPOBAHMS BCKPBIBAIOT MEXAHU3M JIOTHUYECKUX
MIOCTPOCHUH, BBIPA0ATHIBAIOT yMEHUS (POPMYIHPOBATh, 0OOCHOBBIBATH U JIOKA3bIBATh CY)KICHHS, TEM CaMbIM Pa3BHBAIOT JIOTUUECKOE MbIIUICHHE. Bemymas
pOJIb MIPUHAUIEKUT MaTeMaTUKE B (POPMUPOBAHUY AJITOPUTMHUUYECKOTO MBIIIJICHUS] U BOCOMTAHUM YMEHUI NeWCTBOBATH MO 3aJaHHOMY aJIrOpUTMY U
KOHCTpYUpOBaTh HOBBIE. B X0z1€ pelienns 3a1a4y — OCHOBHOM y4eOHOM AEATEIbHOCTH Ha ypOKax MaTeMaTHUKU — Pa3BUBAIOTCS] TBOPUECKAs U ITPUKJIIaHAs
CTOPOHBI MBIIIICHHUS.

OOyyeHre MaTeMaTHKE JAaeT BO3MOKHOCTh Pa3BHBATh Y YYaIlMXCS TOUHYIO, SKOHOMHYIO U MH()OPMATHBHYIO peub, yMEHHE OTOMpaTh Haubolee
HOAXOAAIINE A3bIKOBBIE (B YACTHOCTH, CUMBOJIMYECKHUE, IPpadUueCcKUe) CPEACTBa.

MaremaTtnyeckoe 00pa3oBaHHE BHOCUT CBOM BKJIAJ B ()OPMHUpPOBaHME OOIIeH KyIbTyphl yenoBeka. HeoOXoMuMbIM KOMIIOHEHTOM OOIIEH KyJIbTYphI
B COBPEMEHHOM TOJIKOBaHHUHU SBJIAETCA OOlIee 3HAKOMCTBO C METOJaMM IO3HaHUS JEMCTBUTENbHOCTH, NPEACTaBICHUE O NpPEAMETe U METoAe
MaTEMaTHKH, €ro OTIUYMSI OT METOAOB €CTECTBEHHBIX U T'YMaHUTAPHBIX HAayK, 00 OCOOEHHOCTSAX NMPUMEHEHHUS MATEMAaTHKHU JJIs PEIEHUS HAy4YHbIX U
IIPUKJIAIHBIX 3a7a4.

N3yyeHne MaTeMaTUKU CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHUIO YEJIOBEKA, IOHUMAHUIO KPACOThI U M3SIIECTBA MATEMATUYECKUX PACCYXKIECHUM,
BOCIIPUSATHIO T€OMETPUUYECKUX (POPM, YCBOCHUIO UJIEU CUMMETPUH.

HcTopust pa3BUTHsI MaTEMAaTHYECKOTO 3HAHHSI JaeT BO3MOKHOCTH IONOJIHHUTD 3a11ac UCTOPUKO-HAYYHBIX 3HAHHUH IIKOJFHUKOB, CHOPMUPOBATD Y
HUX IPEJCTaBJICHUs O MaTeMaTHKe KaK 4acTH OOIeYeI0BEYeCKOW KyIbTyphbl. 3HAKOMCTBO C OCHOBHBIMH HMCTOPHMYECKMMH BEXaMHU BO3HMKHOBEHUS U
pa3BUTHUS MAaTEMATUYECKOM HAayKH, C UCTOPHEN BEIMKHMX OTKPBITHM, NMEHAMU JIFO/EH, TBOPUBIIMX HAYKY, IOJDKHO BOMTH B MHTEIUIEKTyalbHbIN Oarax
KaXJI0T'0 KyJIBTYPHOT'O YEJIOBEKa.

3. Onucanue MecTa y4eO0HOro npeamMera, Kypca B yueOHOM IVIaHe

MecTo y4eOHOro npeavMera B y4eOHOM IJIaHE.

B yue6nom nmane 'BOY COIL Ne2 «OLy» c.bonbmias I'mymuiia npeamer «Matematrkay B 5—6 Kiaccax SIBISIETCS MHTETPUPOBAHHBIM, a B
7—9 knaccax nenutces Ha «Anredpa» u «I'eomeTpush».

basucHblil yueOHbIN (0Opa3oBaTeNbHbIN) MJIaH HA U3YyUYEHUE MAaTEMAaTHUKU B OCHOBHOM IIKOJIE OTBOAUT 5 y4EOHBIX YacOB B HENEJIO B
Te4YeHHUE KaxJ0ro rojaa odyudeHus, scero 850 ypokos.

Pacnipenenenne yueOHOro BpeMeHH MEX/1y STUMH IIpeIMETaMU IIPEJCTABIIEHO B TAOJHIIE.

Knaccrwl IIpeameTsl MaTEMATHYECKOTO UK KonmyecTBO 4YacoB Ha CTynmeHH OCHOBHOIO
o0pa3zoBaHusi
5-6 Maremarvka 340




7-9 AureGpa 306

I'eomerpus 204

Bcero 850

[Ipenmer «Marematuka» B 5—6 Kiaccax BKIIOYACT apU(PMETHYCCKHH MaTepual, 3JIEMEHTHl alreOpbl W TEOMETPHH, a TAaKXKE OSJICMEHTBI
BepOHTHOCTHO'CTaTHCTquCKOﬁ JIMHHU.

[Ipenmer «AnreOpa» BKIIOYAET HEKOTOPbIC BOIPOCHI apU(PMETHKH, PA3BUBAIOIINE YHCIOBYIO JIMHUIO 5—6 KIIACCOB, COOCTBEHHO ajireOpandecKuii
MaTepua, dIeMEeHTapHbIe (DYHKINH, & TAKKE DIEMEHTHI BEPOSITHOCTHO-CTATUCTUICCKOMN JINHUY.

B pamkax y4eOHOro mnpeamera «['eoMeTpHs» TPaAUILIMOHHO U3Y4aOTCs, EBKIHMI0BA T€OMETPUSL, SJIEMEHTBI BEKTOPHOW areOpbl, FreOMETPUYECKUE
npeoOpa3oBaHMsI.

B cuiy HOBU3HBI ISl IIKOJIBI BEPOSTHOCTHO — CTATHCTHYECKOrO0 MaTepuaia M OTCYTCTBHS METOAMYCCKHUX TPAIUIMHA BO3MOXKHA
BapUAaTUBHOCTH IIPH €r0 CTPYKTYpUpOBaHWU. Havyano M3ydeHuUsl COOTBETCTBYIOILIECTO MaTepHalia MOXKET ObITh OTHECEHO M K 5—6, u k 7—9 Kiiaccam.
Kpome Toro, ero usioxxeHne BO3MOXHO Kak B paMKax Kypca aiareOpbl, Tak U B BUIC OTACILHOrO MOyl [locaenHuii BapuaHT MOXKET ObITh pean30BaH
TOJIBKO TIPY YCJIOBUH YBEJTMUCHHSI YHCIIa YaCOB HA MATEMATHKY I10 CPABHEHUIO C MHBAPHAHTHOM YacThio ba3icHoro yueOHOro riaHa.

4. JIM4HOCTHBIE, MeTIPeAMeTHbIE U NIPeIMeTHbIEe Pe3y/IbTAThl 0CBOCHHUSI Y4eOHOI'0 IpeaMeTa.

W3y4yeHne MaTeMaTUKU B OCHOBHOM IIKOJIE 1a€T BO3MOXKHOCTh 00YYaIOIIMMCS JOCTUYb CIEAYIOIIUX Pe3yIbTaTOB Pa3BUTHSL:

1) 6 auunocmnom nanpaenenuu:

* YMEHUE SICHO, TOYHO, TPAMOTHO U3J1araTb CBOU MBICIU B YCTHOW U IMMCbMEHHOMN PEUH, IOHUMATh CMBICII IIOCTABJIICHHOU 3a7a4l, BBICTPAUBATh
apryMeHTAalUI0, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEPSI;

* KPUTUYHOCTH MBIIUICHUS, yMEHUE PACIIO3HABATh JOTHUECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIIMYATh TUIIOTE3Y OT (PaKTa;

* IIPEACTaBJICHUE O MAaTEMATUYECKON HayKe Kak cepe 4eI0BeUeCKOM NesTeIbHOCTH, 00 dTamnax €€ pa3BUTHs, O €€ 3HAUMMOCTH IS
pa3BUTHUS LIUBUJIU3ALNH;

* KpPEaTUBHOCTb MBIIUICHUS, MHUIIHATUBA, HAXOAYMBOCTh, aKTUBHOCTh IIPU PEIICHNU MaTEMaTUYECKUX 3a/1ay;

* yMEHHE KOHTPOJMPOBATH MPOLECC U Pe3yJIbTaT YyUeOHON MaTeMaTH4eCKOH AesTeIbHOCTH;

* CIOCOOHOCTH K AMOI[MOHAJIBHOMY BOCIHPHUSTHIO MaTeEMaTUUYECKUX OOBEKTOB, 3a/1a4, PELICHNUH, pacCyXACHUH;

2) 8 MemanpeomMemHoM HANPABIeHUU.!

* IepBOHAYaJbHbIE MPEJICTABICHUS 00 UIeIX U O METOJaX MaTeMaTHKH KaK YHHUBEPCAJIBHOM SI3bIKE HAYKH U TEXHHUKH, CPEJICTBE
MOJEJIIMPOBAHMUS SABICHUHN U IIPOLIECCOB;

* yMEHHE BUJIETh MaTEMAaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CUTyalluH B APYTUX JUCIUILINHAX, B OKPYKaIOIIEH KU3HH;

* YMEHHE HaxXOJWUTh B PA3IUYHBIX MCTOYHUKAX MHPOPMAIHIO, HEOOXOIUMYIO I pelIeHUs MaTeMaTUYeCKUX MpoOsieM, MpeICTaBIsATh
ee B NOHATHOM popMe, IPUHUMATh PEUICHUE B YCIOBHUIX HEMOJHON U N30BITOYHON, TOYHON 1 BEpOSITHOCTHON MH(pOpMALIUK;




* YMEHHE NOHMMATh M HCIOJb30BaTh MaTEMaTUYCCKHE CPEICTBA HATISIHOCTH (TpaduKu, TuarpaMMmbl, TaOJIUIBI, CXEMbI U Ap.) IS
WJUTIOCTPAIlMK, HUHTEPIPETALMH, apTyMEHTAIUH;

* YMCHHUE BBIJIBUTaTh T'MIIOTE3bI IPU PEIICHUHU YYEOHBIX 3aJ1ad, IOHUMATh HEOOXOUMOCTh UX ITPOBEPKH;

* yYMEHHE NMPUMEHSITh UHIYKTUBHBIC U JCIyKTUBHBIC CIIOCOOBI PAaCCYKICHUH, BUIETh Pa3JIMYHbIC CTPATETHH PEIICHUS 3a/1a4;

* MOHMMAaHHE CYUIHOCTH QJITOPUTMHYECKUX NPEANUCAHUNA M YMEHHE JICHCTBOBATh B COOTBETCTBHHU C IMPEIIOKCHHBIM
aJITOPUTMOM;

* YMEHHE CaMOCTOSATEIBHO CTaBUTh IICJIM, BEHIOUPATh U CO3/1aBaTh aJITOPUTMBI JIJIsl PEIICHHS yYeOHBIX MAaTEMAaTHUYECKHX MTPOOIIeM;

* YMEHHE IUIAHUPOBATh U OCYIIECTBIISATH ASITEILHOCTD, HATIPABICHHYIO Ha PEIICHUE 3a/1a4 UCCIICIOBATEIbCKOTO XapaKTepa;

3) 8 NpeOMemHOM HANPABLEeHUW.!

* OBJaJicHHE 0a30BBIM MOHATUWHBIM alapaToM IO OCHOBHBIM pasjeiaM COJIep)KaHHs, IMPEICTaBICHHE 00 OCHOBHBIX M3y4aeMbIX
MOHATHUSAX (YUCIIO, TeoMeTpuueckas Qurypa, ypaBHEHHUE, (QYHKIUs, BEpPOSTHOCThb) KaK BaXKHCHIIMX MAaTEeMaTHYCCKUX MOJCIISIX,
MO3BOJISIONIMX OMUCHIBATh U U3y4YaTh PeajibHbIC MPOIIECCHI U SBIICHHUS;

* yMeHHE paboTaTh ¢ MAaTEMAaTHUYSCKHM TEKCTOM (aHAJU3HPOBATh, M3BJICKATh HEOOXOAMMYI HMH(POPMAIHIO), TPAMOTHO MPUMCHSTH
MaTEeMaTHYECKYO0 TEPMUHOJIOTHUIO U CUMBOJIMKY, UCIIOJIb30BaTh Pa3JIUYHbBIC SI3bIKH MAaTCMAaTUKU;

* YMEHHE IPOBOJNTH KJIACCU(PUKAIIUH, TIOTHICCKHE 00OCHOBAHUS, JOKA3aTEIILCTBA MATEMATHYCCKUX YTBEPKICHUM;

* YMCHHE pacIiO3HaBaTh BUJIbI MAaTEMAaTHYECKUX YTBEPXKICHHH (aKCHOMBI, OINPECIICHHsS, TEOPEMbl U Jp.), IpsIMble H OOpaTHBIC
TEOPEMBIL;

* pa3BUTHE MPEJACTABICHUN O YHUCIIC M YHCIOBBIX CHUCTEMaxX OT HATypPaJbHBIX JIO JEHUCTBHTEIBHBIX YHCEJ, OBJAJICHUE HABBIKAMHU
YCTHBIX, MUCbMEHHBIX, HHCTPYMCHTAIbHBIX BBIUUCIICHHIA;

* OBJIAQJICHUEC CHUMBOJIBHBIM SI3BIKOM aireOpbl, IPUEMaMH BBINIOJHCHUS TOXKJICCTBEHHBIX MPEOoOpa30BaHU PpaIlMOHAIBHBIX
BBIPA)KCHHH, pPEIICHUs] ypaBHCHUMN, CHCTEM YpPaBHCHHI, HEPAaBEHCTB U CHUCTEM HEPABEHCTB, YMCHHE HCIIOJIb30BAaTh HJCI0 KOOpPAMHAT Ha
IJIOCKOCTH [JIsi MHTEpIIpETallii YpaBHEHWW, HEPAaBEHCTB, CHCTEM, YMEHHE MPHUMEHSTh airedOpamdeckue mnpeoOpa3oBaHUs, ammapar
ypaBHEHHUI M HEPABEHCTB IS PEIICHUS 3a/1a4 U3 Pa3JIMYHBIX Pa3fesioB Kypca;

* OBJIQJICHWE CHCTEMOW (YHKUHMOHAIBHBIX TIOHATUH, (YHKIHOHAJIBHBIM S3BIKOM W CHMBOJHUKOW, YyMEHHE Ha OCHOBE
(GYyHKIHOHABHO-TpadMueCKUX MPEACTABICHHI OMUCHIBATh U AHAIM3UPOBATh PeaIbHbIC 3aBUCHMOCTH;

* OBJIAJICHWE OCHOBHBIMH CIIOCOOAMHU TIPEACTABICHHUS M aHaJIM3a CTAaTUCTUYECKUX JIAHHBIX; HaJM4ue TPEJCTABICHUN O
CTATUCTUYCCKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MHUPE M O PAa3JIMYHBIX CIIOCO0aX MX M3YyUYCHHS, O BEPOSITHOCTHBIX MOJCIIAX;

* OBJIAJICHUE TCOMETPHYECKUM S3BIKOM, YMEHHE HCIOJIb30BaTh €ro Ui ONMUCAHUS NPEIMETOB OKPY)KAaIOIIETO MHUpa, Pa3BUTHE
MPOCTPAHCTBEHHBIX MPEJICTABICHUI U N300pa3UTEIbHBIX YMEHUM, MPHOOPETCHUE HABBIKOB T€OMETPUYCCKUX TTOCTPOCHUH;

* YCBOCHHE CHUCTEMAaTHYECKHX 3HAHWUU O TUIOCKMX (pUTypax M UX CBOWCTBaX, a TakKe Ha HATJSAJIHOM yYpPOBHE — O MPOCTEHIIHX
MPOCTPAHCTBEHHBIX TeJIaX, yMEHUE MPUMEHATh CHCTEMAaTHYECKHUE 3HAHUS O HUX JJISl PEIICHHUS T€OMETPUUYCCKUX U MPAKTHISCKHUX 3a/1a4;

* YMEHHUS HU3MEPSATh JUIMHBI OTPE3KOB, BEIMYHMHBI YIJIOB, HCIIOIB30BAaTh (OPMYJBI Il HAXOXKIASHUS IEPUMETPOB, IUIOMIANCH U
00BbEMOB T€OMETPUUECKUX DUTYD;



® YMCHHUC TNPUMCHATHL HU3YUCHHBLIC ITOHATHA, PC3YyJIbTAaTbl, MCTOALI IJIsI PCIICHHUA 3aJa4d IMPAKTHUYCCKOI'O XapakKTepa MW 3aaad U3
CMCXHBIX TUCHUIIINH C UCIIOJIB30BaHUEM IIPU HCO6XO,Z[I/IMOCTI/I CIIpaBOYHBIX MAaT€PHAJIOB, KaJIbKYJIATOPA, KOMIIBIOTEPA.

5. Coneprxkanne 0CHOBHOI0 001Iero 00pa3oBaHus M0 Y4eOHOMY NpeaMeTy
APUDOMETUKA (240 u)

Harypaabnbie ynciaa. Hatypanpnsiii psaj. Jlecatnanas cucrema cunciaeHus. Apudmernueckue IeHCTBUS ¢ HATYpaTbHBIMK YrciiaMy. CBOMCTBa
apu(MeTHIeCKuX JTCHCTBUH.

Crenensp ¢ HaTypaJIbHBIM ITOKA3aTEJIEM.

UYucnoBble BBIpOKEHHUS, 3HAYEHHE YHCIOBOTO BhIpakeHMs. [lopsgoKk AEHCTBUI B YMCIIOBBIX BBIPAKEHHUSX, MCIIOIB30BaHUE CKOOOK. Pemienue
TEKCTOBBIX 3aj[a4 apu(PMETUYECKHUMHU CIIOCOOaMH.

Jenurenn u xpatHble. CBolicTBa M mpu3HaKu JAeauMocTd. [IpocTeie u cocTaBHble umciia. PasznojkeHue HaTypaJlbHOTO 4MCiIa Ha MPOCThIE
MHOKHUTEIH. [lenenne ¢ 0ocTaTkoM.

JApodu. OObikHOBeHHBIE ApoOu. OCHOBHOE CBOMCTBO JpoOn. CpaBHEHHE OOBIKHOBEHHBIX JpobOel. Apudmerndeckue IecTBus ¢
OOBIKHOBEHHBIMH po0sMu. HaxoxieHue yacTu ot 1eJ10ro U 1IeJI0ro M0 €ro 4acTu.

Hecsatuansie qpobu. CpaBHEHHE AECATUYHBIX Ipo0eil. Apudmernueckue qedCTBUS ¢ IeCATHIHBIMU Apo0siMu. [IpencraBnenre qecaTHaHol ApoOH B
BUJIe OOBIKHOBEHHOM ApOOU U OOBIKHOBEHHO B BUJIE JECATUUHOM.

[TpoueHTbl; HaX0XKJIEHHE IMPOLEHTOB OT BEJIMYMHBI M BEJIMYMHBI 1O €€ MnpoueHTaM. OTHOILIEHUE; BBIPA)KEHUE OTHOLIEHHS B IPOLIEHTaX.
[Iponopuusi; OCHOBHOE CBOKWCTBO IIPOIIOPLIUH.

Pemennie TekcTOBBIX 3a/1a4 apUPMETUUECKUMH CIIOCOOAMH.

Panmnonanbubie uncaa. [lonoxxuTtenpHble ¥ OTpULATEIBHBIE YMCIIA, MOAYJb 4YuCia. MHOXECTBO LEIbIX 4Yucesl. MHOXKECTBO palMOHAIbHBIX

™
YHCeNT; PAMOHATBHOE YHCII0 KAaK OTHOIICHHE —, T /m -IeN0e YHCII0, 1 — HATYpanbHOE 4ncyio. CpaBHEHHE PALMOHATBHBIX YHCeT. ApHpMeTHIeCKUe

JEUCTBUS C pallMOHAILHBIMU ynciiaMu. CBolicTBa apudmMeTnueckux aeiucTBuil. CTeneHs ¢ HesbIM T0Ka3aTeleM.
JeiicTBuTebHBIC Yncaa. KBagpaTHbIN KOpeHb U3 uKcia. KopeHb TpeTbell CTeneHn.

TloHATHE 06 MPPALMOHAILHOM YHCIe. VppalMoHanbHOCTh YMCIa 2 M HECOM3MEPUMOCTh CTOPOHBI M JMArOHATH KBaapaTa. JlecsATHUHbIC
NpUOIMKEHUS HPPALIMOHATIBHBIX YUCel.

MHOXeCTBO JIeMCTBUTENLHBIX YHCEN; MPEACTaBICHUE JEUCTBUTENIPHBIX YHCENT B BHJE OECKOHEUYHBIX JECATUYHBIX Jpoded. CpaBHEHUE
JNEUCTBUTEIILHBIX YHUCEIL.

Koopnunarnas npsimast. M300paxkeHue yrcen ToukaMu KOOPAMHATHOM MpsiMON. UHCIOBbIE MPOMEKYTKH.

H3mepenusi, npudam:keHnsi, oueHKH. Pa3Mepbl 00BEKTOB OKPYXKAIOLIErOo MHpa (OT 3JIEMEHTApHBIX 4YacTHIl 10 BceneHHOi), [UMTEeIbHOCTD
IIPOLIECCOB B OKpYXkaromieM Mupe. Boinenenre Muoxxutenst — crernedu 10 — B 3anucu yucna.

[TpubnmxeHHoe 3HaUeHUE BEJIMYMHBI, TOYHOCTh MPpUOIKeHus. OKpyriieHne HaTypaJIbHBIX YMCe U AeCATUYHBIX apoleil. [Ipukuaka u oneHka
pe3yJIbTaTOB BHIYMCIIEHUM.



AJITEBPA (200 u)

Auredpanyeckue BbIpaxkeHUsl. ByKkBeHHblEe BbIpaX€HHs (BbIpaKEHUs C IepeMEHHbIMM). UMClIOBOEe 3HaueHHE OYKBEHHOI'O BBIPa)KEHUS.
JlonycTuMble 3HaYeHHs NepeMeHHbIX. [lofcTanoBKa BhIpakeHU BMecTo nepeMeHHbIX. [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUN Ha OCHOBE CBOMCTB
aprupMeTHIECKHUX AehCTBUN. PaBeHCTBO OyKBEHHBIX BBIpaKEHHUH. TOXKIECTBO.

CreneHp ¢ HaTypajabHBIM IOKa3aTeleM U ee cBoiicTBa. OqHOWIEHBI U MHOrOwWIeHbl. CTeneHb MHOrowieHa. Cio)keHue, BBIYMTAaHNE, YMHOKEHUE
MHOrowieHOB. POpMyJibl COKpPAILICHHOIO YMHOXKEHMS: KBaJpaT CyMMbI U KBajpar pa3sHocTH. Popmyna pa3HocTH KBaaparoB. IIpeoOpazoBanue 1enoro
BBIPAKEHUS B MHOTOWIEH. Pa3iiojkeHne MHOrOWIEHOB HAa MHOKUTEIU. MHOrowIeHsl ¢ oqHOU nepeMeHHoi. Kopenb MHOrowieHa. KBagparHslil TpexuicH;
pasIoKEHUE KBAIPAaTHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpandeckas qpo0b. OCHOBHOE CBOMCTBO anreOpamdeckoil npobu. CrokeHue, BRIYMTAHUE, YMHOXCHHUE, JICTICHUE alreOpandecKux IpoOei.
CreneHb ¢ LeabIM IIOKA3aTENEM U €€ CBOWCTBA.

PanmonanbHble BhIpakeHUs U UX NpeodpazoBaHusl. Jl0Ka3aTenbCTBO TOKIECTB.

KBanparueie xopHu. CBoiicTBa apu(PMETHYECKHX KBaJpaTHbIX KOpHEH M MX HIPUMEHEHHE K NpeoOpa30BaHUIO YHUCIOBBIX BBIPAKCHUH U
BBIYHCIICHUSIM.

YpaBHeHus. YpaBHeHue ¢ o1Hoi nepeMeHHon. KopeHb ypaBHeHus1. CBONCTBA YHMCIIOBBIX PABEHCTB. PABHOCHIIBHOCTD YPABHEHHUH.

Jluneiinoe ypaBHeHue. KBaapaTHoe ypaBHeHUe: (opMyiia KOpHEH KBaapaTtHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHEHUH, CBOASINXCS
K JIMHEHHBIM M KBaZipaTHbIM. [IpuMepsl pelienns ypaBHEeHUN TpeTbel U ueTBepToi creneHu. Perenue 1poOHO-palioHaIbHBIX YPaBHEHUH.

YpaBHeHuE C AByMs IIEpEMEHHBIMU. JIMHEHHOE ypaBHEHHE ¢ IBYMS IEPEMEHHBIMHU, [IPUMEPBI PELLICHHS] YPABHEHU B LIEJIBIX YNCIIAX.

Cucrema ypaBHEHUI ¢ IByMs NepeMEeHHBbIMHU. PaBHOCHIBHOCTH cucTeM. CHCTEMBI JBYX JIMHEHHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU; PEILIEHUE
ITIOZICTAHOBKOM U CIIOKeHUEM. IIprMephl pelieHns CUCTEM HEJIMHEWHBIX YPaBHEHUN € IBYMS IEPEMEHHBIMM.

Perienne TeKCTOBBIX 3aau alreOpaniyecKuM CocoOOM.

JlexapToBbI KOOPJIMHATHI HA MJIOCKOCTH. ['paduyeckas MHTepHpeTanuss ypaBHEHMs C JBYMsI IepeMEeHHbIMU. ['paduk JIMHEHHOTO ypaBHEHUS C
IBYMSI TEPEMEHHBIMH; YIJIIOBOM KOX(PQPUIMEHT NpsMON; yCIOBUE MapajuIeNbHOCTH MNpsAMbIX. ['padukn mpocTeHIINX HETUHEHHBIX YPaBHEHMMA:
napabosta, runep0oa, OKPY>KHOCTb. ['padrueckas HHTEpIIpeTaIus CHCTEM YpaBHEHUH ¢ JIBYMS IEPEMEHHBIMU.

HepaBencrBa. HuciioBble HEpaBEHCTBA U UX CBOMCTBA.

HepasencTtBo ¢ ogHOM nepeMeHHON. PaBHOCHIBHOCTE HEpaBEHCTB. JIMHEHHbBIE HEPABEHCTBA C OJHOW mepeMeHHOW. KBaapaTHbIE HEpaBEeHCTBA.
CucreMbl HEpaBEHCTB € OJIHOM MEPEMEHHOM.

OYHKLUMUA (65 u)
OcHoBHbIe NOHATHUSA. 3aBUCUMOCTH MEXy BennunHaMu. [Ipencrasnenue 3aBucumocreit popmynamu. [lonstue GpyHkuuu.
OO6nacTb onpeeneHnst 1 MHOXKeCTBO 3HaueHnH GyHKIMU. Criocoos! 3ananus ¢pyHkuuu. ['pagux ¢pynkum. CoiicTBa pyHKIMH, MX OTOOpakeHHe
Ha rpaduke. [IprMepbl rpadKOB 3aBUCUMOCTEN, OTPAKAIOIINX PEATbHBIE TPOIIECCHI.
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Yucaosble pyHKuuu. OyHKINH, OMUCHIBAIOLINE MIPAMYIO U 00paTHYIO MPONOPLUOHAIBHBIE 3aBUCUMOCTH, UX TpaduKu U cBoiicTBa. JInHeiHas
¢bynkuys, ee rpaguk u cBoiictBa. KBagparnunas ¢yHkuus, ee rpadux u cBoiictBa. CreneHHble (yHKLIHUU C HATypaJbHBIMHU MOKA3aTelsiIMU 2 U 3, UX
rpaduku u cBoiicta. I'padukn dyukumii y = yx, y =ix,.

YucjioBble MocC/ae10BATEIbHOCTH. [IOHATHE YHMCIOBOW MOCIIENOBAaTEIbHOCTU. 33JaHHE IOCIEA0BATEILHOCTH PEKYPPEHTHONH (GopMyoi u
bopMyIoii N-TO useHa.

Apudmerndeckast 1 reoMeTpruecKas nporpeccuud. @opMynbl JI-T0 WieHa apUPMETUYECKOW U TEOMETPUYECKON MPOTPECCUid, CyMMBI TIEPBBIX
najieHoB. M3o0OpaxxeHne WICHOB apu(PMETHYECKOW W TEOMETPHYECKOM TPOrpeccCHil TOYKaMU KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIN W
AKCIIOHEHIMAIBHBIA pocT. C0XKHBIE POLIEHTHI.

BEPOATHOCTDb U CTATUCTUKA (50 u)

OnucarejnbHass cratuctuka. IlpencraBneHue naHHbIX B Bue TaOnuu, auarpamm, rpaduko. CiyuaifHas u3meH4nMBOCTb. CTaTUCTHYECKHE
XapaKTEepUCTUKN Habopa JaHHBIX: CpeaHee apupMeTnieckoe, Menana, HanOoJbIllee 1 HauMEHbIIIee 3HaueHHsI, pa3Mmax. [IpeacraBienue o BEIOOpOYHOM
HCCIICIOBAaHUH.

Cayuajiinble coObITHSI M BepOATHOCTBb. lloHsATHE O ciny4ailHOM ombITeé M cilydalHOM coOblTUM. YacTtoTa Cily4alHOro COOBITHS.
CratucTudecKuii TOAXOJ K HOHATUIO BEPOSTHOCTU. BepoATHOCTM IPOTUBOMOJIOKHBIX COOBITUH. JlOCTOBEpHBIE U HEBO3MOXKHBIE COOBITHSL.
PaBHOBO3MOXHOCTB cOOBITHI. Kilaccuueckoe onpeaesieHue BEposITHOCTH.

KomOunaropuka. Penienue koMOMHATOpHBIX 3afay nepebopoM BapuaHTOB. KomOuHaTOpHOE mpaBuio yMHOXeHHs. llepecTaHOBKM u
dakTopua.

I'EOMETPUA (255 u)

Harnsinnas reomerpusi. HarnsigHele mnpencraBieHuss o ¢GUrypax Ha IUIOCKOCTH: MpsiMasi, OTPE3OK, Jyd, Yrojl, JOMaHasi, MHOTOYTOJbHUK,
OKPYXHOCTb, KpYyI. UeTbIpeXyroiabHUK, MPSIMOYTOJbHUK, KBaapaT. TpeyroiabHUK, BUbI TPEyroibHUKOB. [IpaBuibHbIE MHOrOYroibHUKHU. M300paxenue
reoMerpuyeckux (uryp. BzaumMHoe pacronoxeHue JByX MpsMbIX, IBYX OKPYKHOCTEH, IPSIMON U OKPYKHOCTH.

JnuHa otpeska, nomaHou. Ilepumerp MHOroyrosbHuka. EauHuMnBI M3MepeHUs [UIMHBL M3MepeHue UIMHBI OTpe3Ka, MOCTPOCHHUE OTpe3Ka
3a1aHHOU JITUHBI.

Buer yriios. I'pagycHas mepa yriia. Fi3MepeHue v OCTPOEHUE YIII0B C IOMOIIBIO TPAHCIIOPTHPA.

[TonsTue rutomiaay (GUryphl; eIUHUIBI M3MEpeHHs Iuiomaau. Ilnomane npsaMoyronebHUKa M IUIOMAAL KBajapata. [IpubnmkeHHOe H3MepeHHe
ioniaelt puryp Ha kierdaroil 6ymare. PaBHoBenukue Gurypsl.

Harnsaele mpenctaBiieHuss O HPOCTPAaHCTBEHHBIX — (urypax: kyO, mapajuienenuiiesl, npusma, NUpaMmujaa, Imap, cdepa, KOHYC, LMIHHAP.
N300paxenue npocrpancTBeHHBIX Guryp. [Ipumepsl ceuenuit. Muororpanauku. [IpaBuibabie MHOTOrpaHHUKU. [IprMepsl pa3BepTOK MHOTOIPaHHUKOB,
LUJIUHIpPA U KOHYCA.

[TonsTne oobeMa; equHuIBI 00beMa. OObeM MPSMOYTOIBHOTO Mapayiesienuneia, Kyoa.

[Tonsitue o paBeHcTBe ¢uryp. LleHTpanbHas, oceBas U 3epKaibHas CUMMETpUU. M300pakeHne CUMMETPUYHBIX QUTyp.
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I'eomerpuyeckne ¢urypsl. [Ipsvbie n yribl. Touka, npsMas, miockoctb. OTpe3ok, ayd. Yron. Buabl yrinos. BeprukaipHble 1 CMEXHBIE YIIIBI.
buccekrpuca yria.

IlapannensHple ¥ nepecekaronecs npsMele. llepneHaukyssipabie npsmsle. TeopeMbl O NapauIEIbHOCTH U NEPHEHAMKYISIPHOCTH IPSMBIX.
IlepnienuKynsp v HaKIOHHAs K NpsMOM. CepelMHHBINA EPIIEHAUKYIISAP K OTPE3KY.

I"'eomerprueckoe mecto Touek. CBOMCTBA OMCCEKTPUCH! YIUIa U CEPEAMHHOIO MEPIEHINKYIIAPA K OTPE3KY.

TpeyroneHuk. BeicoTa, Menuana, GuccekTpuca, CpeHss JIMHUS TPeyrojbHUKA. PaBHOOEpEHHbIE U PaBHOCTOPOHHHME TPEYrOJIbHUKM; CBOICTBA U
NPU3HAKKA PaBHOOEAPEHHOrO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa TpeyrojbHUKOB. HepaBeHCTBO TpeyroibHHKa. COOTHOLICHUS MEXIY CTOPOHAMH H
yriamu TpeyroiabHuka. CyMMa yIjloB TpeyrojbHUKa. BHemHue yribl TpeyrosibHuka. Teopema @aneca. Ilonobue TpeyronbHukoB. [IpuszHaku nomoOust
TpeyronsHuKoB. Teopema ITudaropa. CuHyc, KOCHUHYC, TaHT€HC, KOTAHT€HC OCTPOTrO yIJia MPsSMOYTOJIBHOTO TpeyrojbHuka u yrioB ot 0 mo 180°;
NPUBEICHUE K OCTpOMY yIily. PelieHne npsMOyroJIbHBIX TPeyroJIbHUKOB. OCHOBHOE TPHUIOHOMETPHYECKOE TOXKAECTBO. DOPMYIIbI, CBA3BIBAIOIIUE CHHYC,
KOCHHYC, TAQHI€HC, KOTAaHI'€HC OJHOTO M TOro ke yrya. PelieHue TpeyroibHHKOB: TEOpeMa KOCHMHYCOB M TEOpEMa CHHYCOB. 3aMeuaTellbHble TOYKHU
TPEYTOJIbHUKA.

YerrpipexyrompHuk. [lapannenorpamm, ero cBoicTBa u npusHaku. [IpsMoyronbHUK, KBagpat, poMO, UX CBOMCTBA M MpU3HAKK. Tpanenus, cpeanss
JIMHUS TPaINleLUN.

MHoroyronsHUK. Bolykibie MHOroyroiabHUKU. CyMMa yIiioB BBIITYKJIOIO MHOTOYTrojibHUKA. [[paBuiibHbIE MHOTOYTOJIBHUKH.

OxpyxHocTs 1 Kpyr. Jlyra, xopzna. Cektop, cermeHT. LleHTpaibHbIi yros, BIUCaHHbIM YToJl; BEJIMYMHA BIIMCAHHOIO yria. B3auMHOe pacnonoxeHue
IIPSIMOM M OKPY’KHOCTH, ABYX OKpyKHOCTeW. KacarenmpHas M cekymias K OKPYKHOCTH, MX CBOWCTBA. BIMCaHHBIE M ONMCAHHBIE MHOTOYI'OJIBHUKH.
OKpy’KHOCTb, BIIMCAaHHAs B TPEYIOJIbHUK, U OKPYKHOCTb, OIMCAaHHAs OKOJIO TPEYroJbHUKA. BIMCaHHBIE M ONMCAaHHBIE OKPY)KHOCTH IPaBUIBHOIO
MHOT'OYTOJIbHUKA.

['eomerpuueckue npeoOpazoBanus. [lonstue o paBenctse ¢uryp. IloHsTHe O IBMXKEHMU: OCeBas M LEHTpalbHas CUMMETPHUM, MapasuiebHbIA
nepeHoc, moBopoT. IlonsTe 0 mogobun GUryp U rOMOTETUH.

Pemienue 3agay Ha BBIYMCIICHUE, JOKA3aTEILCTBO M MOCTPOSHHE C MCIIOJIb30BAHUEM CBOMCTB M3YUEHHBIX QUTYD.

HN3mepenue reoMmeTpudeckux BeJu4uH. J[nmmHa orpeska. PaccrosiHue oT TOUKH 10 IpsAMOM. PaccTosiHue Mexny napayuieIbHbIMU MPSMBIMU.

IleprMeTp MHOTOYTOJIBHUKA.

JnvHa OKpY>KHOCTH, YUCJIO 77 ; NJIUHA JYTH OKPYKHOCTH.

I'pamycHas Mepa yriia, COOTBETCTBUE MEXTy BEIMYMHON HEHTPAIBHOTO YIUIA U JUTMHOW TyTH OKPY’KHOCTH.

[TonsTre muomaam miockux ¢uryp. PaBHococTaBieHHble U paBHOBeNUKHE GUrypsl. [lnomans npsmoyronsHuka. [Inomaay napamienorpamma,
TpeyroyibHuKa 1 Tparneuu. [Inomaas muoroyroinsauka. [Inomanp kpyra u momanb cekropa. COOTHOIIEHHE MEXTY IIOMAASIMHU TOJOOHBIX QUTYD.

Pemienue 3a1a4 Ha BEIUMCIIEHHE U JI0KA3aTEIbCTBO C UCHOJIB30BAHUEM U3YUEHHBIX (POpMYIL.

Koopaunarel. YpaBaenue npsmoi. Koopaunatel cepenunsl otpe3ka. Dopmysa pacCTOSHUAS MEXAy ABYMS TOYKAMH IIJIOCKOCTH. Y paBHEHHE
OKPYXXHOCTH.

Bexropsl. JnHa (Moayss) BekTopa. PaBencTtBo BekTopoB. KonnmuHeapubie BekTopbl. KoopnnHaTel BekTopa. YMHOXKEHHE BEKTOpa Ha YMCIIO,
CyMMa BEKTOPOB, Pa3j0KEHHE BEKTOpa IO ABYM HEKOJUIMHEAPHBIM BeKTOpaM. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
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JIOTUKA U MHOXECTBA (10 u)

TeopeTnko-MHOXKeCTBeHHbIe  TNOHATHS. MHOXXECTBO, 3JIEMEHT MHOXKECTBA. 3aJaHUE MHOMKECTB  IIE€PEUHCIIEHHMEM  DIIEMEHTOB,
XapaKTepUCTHUECKUM CBoMcTBOM. CTaHIapTHbIE 00O3HAYEHHUS YHMCIOBBIX MHOXeCTB. IlycToe MHOkecTBO M ero oOo3HaueHue. [logmMHOMXKeCTBO.
OObennHeHne 1 nepeceyeHrne MHOKECTB.

Nnmoctpaniyst OTHOIIEHU MEXAY MHOKECTBAMU C TIOMOIIIbIO AUarpamMm Didsiepa — BeHHa.

JJieMeHTBhI JIOruKku. Onpenenenue. AKCUOMBI U TeopeMbl. Jloka3aTenbcTBO. Jloka3arenbCcTBO OT MpOTHUBHOro. Teopema, oOpaTHast I1aHHOM.
[Ipumep u KOHTpHpPUMED.

[TonsiTHe O PaBHOCWIIBHOCTH, CJIEOBAHUH, YIIOTPEOJICHUE JIOTHUYECKUX CBA3OKECAU ..., MO ..., 8 MOM U MOIbKO 8 MOM clyyae, TOTUUECKUE
CBSI3KU U, UL

MATEMATHKA B UCTOPUYECKOM PA3BUTUUN

(Coneprkanue paszesna BBOAUTCS 110 MEPE MU3YUCHUS JIPYTHX BOIPOCOB)

Hctopuss dopMupoBaHHs TOHSATUS YMCIA: HATypallbHbIE 4YHUCIA, JOPOOH, HEJOCTAaTOYHOCTh PAIMOHANBHBIX YHCEN Ui TEOMETPUYECKUX
W3MEpEHU, HppanroHaibHble unciia. CTapuHHBIE cHcTeMbl 3anmuck uucen. [[pobu B Basunone, Erunrte, Pume. OTkpbITHE ACCATUYHBIX ApoOeEi.
Crapunnsie cuctembl Mep. JlecaTiuunbie 1podu U MeTpudeckas cuctema mep. [losiBienune orpuniatenbHbix yucen u Hyns. JI. Maruunkuii. JI. Diinep.

3apoxaenue anreOpsl B Hempax apudmeruku. An-Xopesmu. Poxnenne OykBeHHo# cumBosmmku. I1. depma, ®@. Buer, P. [exapr. Ucropus
BOIIPOCA O HAXOXJEHUU (popMyn KOpHel anredpandeckux ypaBHEHHM, HEpa3pelIMMOCTh B paJuKalaX ypaBHEHUH cTemeHu, Oonbiieil yeToipex. H.
Tapranss, k. Kapgano, H. X. A6ens, D. Nanya.

N300perenne MeToa KOOPIMHAT, MO3BOJISIOIIETO MEePEBOAUTh TeOMeTpUUYeckre 00beKThl Ha s3bIk anreOpbl. P. Jlekapt u I1. @epma. IIpumepst
Pa3IMYHBIX CUCTEM KOOPAHMHAT Ha IUIOCKOCTH.

3anaua Jleonapno IIuzanckoro (PuboHauyumn) o Kpoiaukax, yncia @uboHayuu. 3ajaua o M1aXMaTHOM JTOCKe.

Hcroku Teoprn BEpOSITHOCTEN: CTPaxoBoe Jieno, azapTHbie urpsl. I1. @epma u b. [Tackans. . bepuynnu. A. H. KoaMoropos.

Ot 3emsiemepust k reomerpuu. [Tudarop u ero mkona. Panec. Apxumen. [loctpoeHre ¢ OMOIIBIO HUPKYIS U TUHEHKH. [TocTpoeHne npaBUIbHBIX
MHOroyrojibHUKOB. Tpucekuus yrina. Ksagparypa kpyra. YiaBoenue ky6a. Vcropust uucna 7. 3onoroe ceuenue. «Hauana» EBkimmaa. JI. Oitnep. H. W.
Jlo6aueBckuii. Mctopus naroro nocrysara.

Codusmbl, MapagoKChl.

Pezeps epemenu — 55 u

OCOOEHHOCTBIO TEMATHYECKOTO IIAHUPOBAHUS SBIISETCS TO, YTO B HEM COAEPIKUTCS ONMUCAHHE BO3MOXKHBIX BHJIOB JIEITENIBHOCTH Y4alllUXCS B
MIPOLIECCE YCBOEGHUSI COOTBETCTBYIOUIETO COJEp KAaHUS, HANPABJICHHBIX Ha JIOCTWKEHHE IOCTABICHHBIX 1ielel 00ydeHHs. DTO OpUEHTUPYET YUuTesns Ha
YCHJICHUE JIESITEIbHOCTHOTO MOAX0Ja B 00y4eHHH, Ha OPraHM3aluio pa3HOOOpa3HOM yueOHOH AesTeIbHOCTH, OTBevarolleil COBPeMEHHBIM MCHXO0JIOTO-
MEeJArorn4ecKuM BO33PEHUSIM, Ha UCIOIb30BAHUE COBPEMEHHBIX TEXHOIOIHH.
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6. TemaTnueckoe NJaHMPOBAHMeE C ONpeAeIeHHEM OCHOBHBIX BUI0B YUeOHOIi 1esiTe IbHOCTH

MATEMATUKA 5—6 kaaccsl (340 u)

OcHoBHOe CoaepKaHue 10 TeMaM

XapakTepucTHKa OCHOBHBIX BHIOB /IefAITeJIbHOCTH Y4YeHHKa (Ha
YPOBHe YUeOHBIX JeiicTBUIl)

1. HatypanbHble yncia (50 u)

Harypanbublii psa. JlecsTuunas cucTtemMa CUMCICHUs. ApupMeTHIecKre
NeHCTBUSL C HaTypajdbHbIMM uuciamu. CBoiicTBa apupMETHUYECKUX
nevictuil. [ToHsTHe 0 cTeneHy ¢ HaTypalbHBIM NoKa3zateneM. KBaapar u
KyO umcna. YucioBble BBIPAXKEHUS, 3HAYEHUE YHUCIOBOIO BBIPAXKEHUS.
[Topsimok neicTBUN B YMCIIOBBIX BBIPAXKEHUSAX, MCIIOJIB30BAaHHE CKOOOK.
Pemienue TeKCTOBBIX 3a/1a4 apupMeTHYECKUMHU criocodamu. Jenurtenu u
KpatHble. Hanbonpmmii oOumii genurens; HauMeHblee ooIee KpaTHoe.
CgoiictBa nenumoctH. [Ipusznaku nenmumoctu Ha 2, 3, 5, 9, 10. [IpocTsie
U cocTaBHble uHcna. Pas3noxkeHue HaTypaJbHOTO 4Mcia Ha IPOCThIE
MHOKHTENH. J[eJIeHre ¢ ocTaTKOM

OnuceiBaTh CBOWMCTBA HATYpalbHOIo psAna. Uurare U 3anucChIBaTh
HATypajbHbIE YHCJIA, CPABHUBATH M YIOPSAIOYMBATH HUX. BBINOJHATH
BBIYKCIICHUS] C HATypaJbHbIMU YHMCIIAMH; BBIYMCIISITh 3HAUEHHUS CTEIECHEH.
®opMyJIMPOBaTh CBOWCTBA apu(METUUECKUX IEHCTBUI, 3aMICHIBATh UX C
MOMOIIIbI0 OYKB, MpeoOpa30oBhIBaTh HA UX OCHOBE YHCIIOBBIE BBHIPAKEHUS.
AHAJIU3UPOBATh U OCMBICIAMBATH TEKCT 33/aud, nepedopMyTupoBaTh
yCIIOBUE, H3BJEKATh HEOOXOOUMYI0 HWH(GOPMAIUIO, MOAEJIHMPOBATH
YCJIOBHE C TMOMOIIBK) CXEM, PUCYHKOB, PEAIbHBIX MPEAMETOB; CTPOMTH
JIOTUYECKYI0  IIEMOYKY  PACCYXKACHHH;  KPUTHUYECKH  OLEHHBATh
MOJYYEHHBI OTBET, OCYIIECTBJATH CAMOKOHTPOJIb, MIPOBEPSS OTBET HA
COOTBETCTBUE YCIOBUI. POpPMYyIHPOBATh ONpEICICHUS IENUTEN U
KpaTHOT'O, MPOCTOr0 4YKCJa MU COCTABHOIO YHUCIA, CBOMCTBA U MPHU3HAKU
nenuMocTy. Jloka3piBaTh U ONPOBEPraTb C MOMOIIBIO KOHTPIPUMEPOB
yTIBepXkAeHUsT O nenumoctu uucen. KiaccuduuupoBarh HaTypajabHbIC
yucna (Y4ETHbIC U HEYETHBIC, 110 OCTaTKaM OT JIeJICHUs Ha 3 | T. 11.).
HccaenoBarb MNpOCTEHIINE YHCIOBBIE 3aKOHOMEPHOCTH, IPOBOJIUTH
YHUCJIOBBIC SKCTIEPUMEHTHI (B TOM YHCJIE C UCIIOJIB30BAHUEM KaIBKYISITOPA,
KOMITHIOTEPA)

2. ipo6u (120 u)
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OObikHOBeHHBIE Jpobu. OcHOBHOE CBOMCTBO aApoOu. CpaBHEHHE

poOeid. Apudmernueckue NeHCTBUS C

OOBIKHOBEHHBIMH Apo0siMu. HaxoskJieHne yacTu OT 1EJI0ro M IeJIoro 10

OOBIKHOBEHHBIX

ero uactu. Jecaruunbie apobu. CpaBHEHUE ECATHUYHBIX APOOCH.
Apudmerndeckre IEHCTBUS C NeCATUIHBIMU ApoOsimu. [IpencraBieHue
JECATUYHON JpoOHM B BUJIE OOBIKHOBEHHOW JpoOM M OOBIKHOBEHHOH B
Bujae naecsatuyHor. OtHomenue. [Iponopius; OCHOBHOE CBOMCTBO MpPO-
nopuuu. [IporeHThl; HaX0KIeHUE MPOIEHTOB OT BEJIMYMHBI U BEJTUYNHBI
10 €€ NPOIICHTaM; BBIPAKCHHWE OTHOIICHHS B IMpoIcHTaX. PemieHue
TEKCTOBBIX 33J1a4 apU(PMETHICCKUMHU CITOCOOaAMH

MopeaupoBath B TpaduyuecKod, NpeaMeTHON QopMe TOHATHS W
JPOOH.

®opMyIHpPOBaATh, 3aNMCHIBATH C MOMOINBI0 OyKB OCHOBHOE CBOHCTBO

CBOMCTBA, CBSI3aHHBIC C MHOHSITHEM OOBLIKHOBEHHOIH
OOBIKHOBEHHOH JIpo0M, TMpaBWiia ACHCTBUI ¢ OOBIKHOBEHHBIMH IPOOSIMHU.
IIpeoGpa3oBpIBaTh OOBIKHOBEHHBIE JPOOU, CPAaBHUBATDH U YIOPSAI0YHBATH
uX. BbINOJIHATH BbIUKCICHUS C OOBIKHOBEHHBIMU JpoOsimMu. UMTaTh U
3anucbIBaTh Jaecatudnbie ApoOu. IlpencraBasaTh 0ObIKHOBEHHBIE IPOOU
B BHUJIEC JECATUYHBIX U JECATUYHBIC B BHUJIE€ OOBIKHOBEHHBIX; HAXOAMTH
JeCSITUUHbIE TPUOIIKEHUsT OOBIKHOBEHHBIX JipoOeil.CpaBHUBATH W
yHOPSI0YMBATH JECATHYHbIE JpoOu. BBINOTHATH BBIYUCIEHUS C
JECITUYHBIMU ApoOsMu. Mcnmo/ib30BaTh 3KBUBAICHTHBIE IIPEICTaBICHUS
IPOOHBIX YHCENl TPU HUX CPAaBHEHUU, NMPU BBIUUCICHUAX. BBINOJIHATH
OPUKUAKY U OLEHKY B XOJA€ BbluMclIeHUH. OOBSCHATb, 4YTO TaKoe
npoueHt. IlpeacraBasitb TpoLEHTH B BUAE ApoOed U aApodu B BHUJE
nporeHToB. OcymecTBasaTh nouck uHpopmanuu (8 CMU), conepxarueit
JaHHbIC, BBIPAXKCHHBIE B MPOLIEHTAX, HHTEPNPETUPOBaTh ux. IIpuBOAUTH
IpUMEphl KCIIOIb30BaHMs OTHOIIEHUH Ha mpakTuke. Pemarp 3amaun Ha
OpOIEHThl U JApoOu (B TOM 4YHCIE 3aJaud W3 pEeallbHOM MPAaKTHKH),
WCIOJIb3YSl TPU HEOOXOJUMOCTH KalbKYJSATOp; HCIOJIb30BaTh MOHSATHUS
omHOweHUss N nponopyuyu TPU PEIIeHUU 337a4. AHAJIMU3MPOBATh U
OCMBICJIMBATh TEKCT 33J1a4i, MepeopMyJIMpPOBATh YCIOBUE, 3BJIEKATH
Heo0X0IMMYI0 MH(OPMALIHIO, MOAEJIMPOBATDH YCIOBHE C TOMOIIBIO CXEM,
PUCYHKOB, DEAIbHBIX MPEIMETOB; CTPOMTb JIOTUYECKYIO ILEMOYKY
pacCyXKJI€HUW;  KPUTUYECKH  ONEHUBATH  IOJIYYCHHBIN
OCYILIECTBJIATh CaMOKOHTPOJIb, IIPOBEpsii OTBET HA COOTBETCTBHE

YCJIOBHIO. HpOBO)II/ITb HCCJIIOKHBIC HCCICAOBAaHUA, CBA3aHHBIC CO

OTBET,

CBOMCTBaMM JPOOHBIX YHUCEI, OMUPAACh HA YMCIOBBIE IKCIEPUMEHTHI (B
TOM YHCJIE C UCTOIb30BAaHUEM KAJIBbKYJISATOPA, KOMIIBIOTEPA)

3. PauuonajabHble unciaa (40 u)
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IlonoxureabHbBIC u OTpULATCIIBHBIC qucia, MOAYJb qucia.

N300pakeHre yncea TOYKaMH KOOPAMHATHON MPSMOIA; reOMeTpruiecKas
MHTEpIpeTanyus MOAYIs 4ucia. MHOXKECTBO LEIbIX yucena. MHOXKeCTBO
pannoHanbHBIX uncesn. CpaBHEHHE palMOHANBHBIX uucen. Apudme-
JNEUCTBUS  C yuciamu.  CBolicTBa

THUYCCKHUC palnOHaJIbHBIMHA

apru(pMETUYECKUX JICHCTBUI

I[IpuBoauts UCIIOJIb30BAaHUS B OKpYXaroIleMm

MIOJIOKUTEIBHBIX U OTPHULATEIbHBIX YHUCEN (TEMIIEpPaTypa, BBIUIPBIII —

IIPpUMEPHBI Mupe
IIPOUTPBILL, BBILLIE — HUXKE YPOBHA Mops U T. 1.). M300paxkaTs Toukamu

KOOPJAMHATHOM psIMOit MOJIOKUTEIbHBIE u OTpHULIATEIbHBIC
palMoHaNbHBIE YHKCIa. XAPAKTEPU30BATh MHOXKECTBO IIEJIBIX YHCEI,
MHO>KECTBO pPallMOHAIbHBIX YHcel. DopMyJHPOBATH U 3alUCHIBATH C
NOMOIIbI0 OYKB CBONCTBAa JEWUCTBUH C palMOHAIBHBIMH YHUCIIAMU,
NPUMEHSATH ISl TIpeoOpa30BaHuUs YUCIOBBIX BbipaxkeHUil. CpaBHUBATH U
yHOPSI0YMBATH pAIMOHAIbHBIE YHKCIA, BBINOJIHATH BBIYHCICHUS C

palOHaJIbHBIMH YHCJIaMU.

4. U3mepenusi, npuOIHKEeHUA, OLIEHKH.

3aBHCHMMOCTH MexXIY BeJnunHaMmu. (204)

[Ipumepsl 3aBUCHUMOCTEN MEXIY BEIMUYUHAMU CKOPOCHIb, BPEMs,
paccmosiHue; npou3eooOUmenbHOCmb, 8pemMs, paboma, yena, KOauuecmao,
cmoumocms u Ap. llpeacraBnenue 3aBucuMocTedl B BHIE (HOpPMYIL.
Brruncnenus mo popmynam.

Pemennie TekCTOBBIX 3324 apuPMETHUECKUMU CIIOCOOaMHU

Bl)lpa)l(aTL OIHH CAUHHUILIBI UBMCPCHUA BCINYMHBI B APYTUX CAWMHUIAX
(MeTpbI B KMJIOMETPax, MUHYTHI B 4acax u T. I.).

OKpyrasiTe HaTypaJbHblE YUCIIAa U JAECATUYHBIE ApPOOH. BBINOIHATH
HPUKUIKY U OLIEHKY B XOJI€ BBIUMCIICHUH.

MopeaupoBaTh HECIOXHbBIE 3aBHCHMOCTH C IOMOIIBIO  (hopmyi;
BBINOJIHATH BBIYUCIICHUS IO (GOPMYIIaM.

Hcnoab3oBarb 0 MEXKIY

(ckopocThb, BpeMs, pacCcTOsiHUE; padoTa, MPOU3BOIUTEIHLHOCTh, BPEMS U T.

3HaHHUA 3aBUCHUMOCTAX BEINYNHaAMU

I1.) IPU pPELIeHUH TEKCTOBBIX 3a7au

5. DJ1IeMeHTBI

ajnaredopsl (25 u)

Hcnonb3oBanue OykB i 0003HAUYEHUS YMCEll, JJIsl 3allUCH CBOMCTB
apu(pMeTHYECKUX AeHCTBUIL.

bykBeHHBIE BBIpa)KEHHsI (BBIpAXKEHUSI C MEpeMeHHbIMH). YucioBoe
3Ha4YeHHe OyKBEHHOT'O BBIPAKEHMUS.

VYpaBHEeHHE, KOpEHb YypaBHEHHs. HaxoxaeHue HEHW3BECTHBIX
KOMITOHEHTOB apu(PMeTHIeCcKuX IeHCTBUIA.

JlexapToBBl KOOPAMHATHI Ha IIOCKOCTH. [locTpoeHme Touku mo ee

YutaTh U 3aNHUCHIBATH 6YKB6HHLIC BBIPpAKCHUA, COCTABIIATH

OYKBEHHBIE BBIPAKEHHUS 110 YCIOBUSAM 3a]1a4.

BoluncasTe 4YHCIOBOE 3HAYeHHWE OYKBEHHOTO BBIPAXKEHHUS TIpU
3a/TaHHBIX 3HAYEHUSIX OYKB.

CocraBisiTh ypaBHEHHMS IO YCIOBHSM 3anad. Pematb mpocteiue
Ha OCHOBE  3aBHCHUMOCTEU KOMIIOHEHTAMH

ypaBHEHUS MEXIY

apuMeTUYECKUX JEHCTBUM.
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KoopauHaTaM, OIIPCACICHUC KOOPANHAT TOYKH Ha IJIOCKOCTHU

CTpouTh Ha KOOPJMHATHOMN TUNIOCKOCTH TOYKU U (DUTYPHI 110 3aJaHHBIM
KOOpAMHATaM; ONpeAesiTb KOOPIMHATHI TOUEK

6. OnucareapHas crarucTuka. Bepositrnocts. KomOunaropuxka (20 u)

[IpencraBnenne JaHHBIX B BUJE TAOJIUL], TUATPAMM.
[lonatne o cay4ailHOM omnbeITeé W CcoObITHH. JlocToBepHOE W
HEBO3MOXHO€E coObITHA. CpaBHEHUE IIAHCOB.

Pemennie kKoOMOMHATOPHBIX 33/1a4 IepeOOPOM BapHaHTOB

N3Baekary wuHboOpManMi0O U3 TAaONUIl U JAMArpamMM, BBINOJIHATH
BBIUMCIICHUS 110 TaOJIMYHBIM JaHHBIM, CPABHMBATH BEIMYUHBI, HAXOAUTh
HanOOIbIINE U HANMEHBIINE 3HAUCHHUS U JIP.

BpInoaHATh cO0p MHOpMALMU B HECIOKHBIX CIy4asxX, MPeICTABIATH
uHpopManMio B BHAE TAONUI] W JUarpaMM, B TOM YHCIIE C IOMOIIBIO
KOMITBIOTEPHBIX nporpamm. IIpuBOAMTH TPUMEPHI CIy4aliHBIX COOBITHH,
coObiTuii. CpaBHHBATh

AOCTOBCPHBIX n HEBO3MOXHBIX

CTPOMTDH

HI1aHChI

HACTYIUIEHUsI  COOBITHIA; pedyeBble  KOHCTPYKIMH  C
UCIIOJIB30BAHUEM CIIOBOCOUETAHUN O0/1ee 6eposSmHO, MAN08EPOSMHO U JIP.
BoimosiHATL 1epebOp BceX BO3MOXKHBIX BapUaHTOB JJIs Iepecdera
O0BEKTOB WJIM KOMOMHAIM{, BBIAEJATh KOMOMHALIMM, OTBEYaloIINe

3aIaHHBbIM YCJIOBUSAM

7. Harnsanas reomerpus (45 u)

Harnsimaeie npencraBieHus o purypax Ha IUIOCKOCTH: TpsSMasi, OTPE30K,
JIyd4, yroji, JIOMaHas, MHOTOYIOJIbHHK, IPABWIbHBIA MHOTOYIOJIbHHK,
OKPYKHOCTb, KpYr. UYeThlpexyroyibHUK,
TpeyronbHUK, BHABI TPEyrojbHUKOB. M300paxeHHe reoMeTpuuyecKux

MIPSIMOYTOJIBHUK, KBaJapar.

¢uryp. B3anmHoe pacroniokeHHe ABYX HPSMBIX, JBYX OKPYKHOCTEH,
npsAIMOM U OKpY)KHOCTH. JlnmmHa orpeska, nomaHou. Ilepumerp
MHOI'OYIrojbHUKa. EauHUIBI u3MepeHus UMHBL M3MepeHue UIMHBI
OTpe3Ka, IMOCTPOEHUE OTpe3Ka 3aJaHHOM IJIMHBL. YToa Buael yrios.
I'panycHas mepa yrna. M3mepeHue M MOCTPOCHHE YIJIOB C MOMOIIBIO
TPaHCIIOPTHPA.

[lonstTe mnnomaau Qurypsi;

€UHUIIBI M3MEPEHUS IUJIOIIAJIH.

HJIOHI&JII) OpsAMOYTOJIbHUKA MW IUIOIIAaAb KBaJapara. PaBHoBeHKHE

Pacno3HaBarb Ha JCPTECIKAX, PHUCYHKAX MU MOACIAX TICOMETPUUYCCKUC

durypsr,
IIpuBoanTHL IpUMEPHI AaHAJIOTOB T€OMETPUUECKUX (UTYpP B OKpPYKAIOIEM

KoHurypauuu ¢uryp (IUIOCKHE€ U MPOCTPAHCTBEHHBIE).

mupe. U3o00paxkars reomerpuyeckue ¢GUrypbl U MX KOHQUIYpaIMH OT
PYKH M C MCHOJb30BAaHHUEM YEPTEKHBIX HMHCTpyMEHTOB. M300paxkarh
reoMeTpuueckue (urypbl Ha kierdaroil Oymare. U3mepsTh ¢ MOMOIIBIO
UHCTPYMEHTOB U CpaBHUBATh [UIMHBI OTPE3KOB U BEJIWYMHBI YIJIOB.
CrpouTh OTpE3KM 3aJaHHOM [UIMHBI C MOMOIUBIO JIMHEUKU U LUPKYIS U
yIJbl 3aJIaHHOM BEJIMYMHBI C MTOMOLIBI0 TpaHCIIOpTHpa. BhIpaxkaTh oJHU
€IMHMIIBI U3MEpPEeHHs] JJIUH dYepe3 Jpyrue. BbIYHCIATH [II0LIAAN
KBaJIpaTOB M MPSIMOYTOJIbHUKOB, UCHOJB3Ysl (POPMYIIbI IJIOLIaAN KBaapaTa

" Iiomagn mpsMOyroJIbHHUKaA.
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¢burypsl.

Harnsoaeie mpepcraBieHUss O TPOCTPAHCTBEHHBIX (urypax: Kyo,
napajuiefienunen, npu3Ma, mupaMuaa, Imap, chepa, KOHYC, MHIUHID.
N300pakeHre  MpOCTpaHCTBEHHBIX  ¢uryp. [lpumepsl  ceueHMI.
MHOTOTpaHHHKY, TMPaBUIbHBIE MHOTOTPaHHHUKH. [IpuMepbl pa3BepTOK
MHOTOTPaHHUKOB, LIMJIUHPA U KOHYCA.

[Tonsitue oObema; enuHunBl oOBeMa. OO0BEM MPSIMOYTOJBLHOTO
napajuiesenumneaa u o0bem Kyoa.

[Tonstue o paBeHctBe Quryp. LlenTpanbHas, oceBas U 3epKajabHas
cummeTpuu. M3o0paxkeHne CUMMETPUYHBIX PUTYD

BbIpakaTh OJHH MHUIIBI U3MEPEHUS IJIOIAN Yepe3 APyTHeE.

N3roraBiauBaTh  MPOCTPAHCTBEHHBIE (UTYPBI M3  PA3BEPTOK;
pacrio3HaBaTh pa3BepTKH KyOa, mapajuiesenunena, TupaMuabl, MIIHHIPA
u KoHyca. PaccMaTpuBaTh MNpOCTEHINME CEUEHUsS MPOCTPAHCTBEHHBIX
¢buryp, modydaeMbple IyTeM MPEIMETHOTO WM  KOMIIBIOTEPHOTO
MOJICITUPOBAHUSI, OMPeNeIsiTh UX BUJIL.

BbruucasaTe 00beMbl Ky0a W TMPSMOYrOJIBHOTO IapajulesIeIuIie/a,
ucronb3yst  popmysel  obbema Kyba W o0beMa MPSIMOYTOJBLHOTO
napajienenunena. BoipaxaTs OHU €IHMHULBI U3MEPEHHS 00beMa depes
JpyTHE.

HccaenoBath W ONMCHIBATH CBOMCTBA T€OMETPHUECKUX (UTYD
(TIIOCKMX ¥ TPOCTPAHCTBEHHBIX ), UCIIONB3YS IKCIEPUMEHT, HAOIIOICHNE,
u3MepeHue. MoaeaupoBaTh TI'E€OMETPUUECKUE OOBEKTHI, HCHOJIb3Ys
Oymary, MJIacTWIMH, TMPOBOJOKY W 1p. Mcmosib30BaTh KOMITBIOTEPHOE
MOJICIIMPOBAHUE M SKCIEPUMEHT ISl M3YYCHHUSI CBOWCTB T'€OMETPHUCCKUX
00BEKTOB.

HaxoauTh B OKpYXawoIeM MHUpPE IUIOCKHE W TPOCTPAHCTBEHHBIC
CUMMETPUYHBIE PUTYPBI.

Pemats 3amaun Ha HaxOXJIEHHE [UIMH OTPE3KOB, IEPUMETPOB
MHOTOYTOJIFHUKOB, TPAJyCHOH Mephl YIJIOB, IUIOMIA/NEH KBAJApaToB W
MPSIMOYTOJTbHUKOB, 00BEMOB KyOOB " MPSIMOYTOJTBHBIX
napajyieNienuneoB, Kyoa. BpiaeassTb B YCIIOBHHM 3aJaud JIaHHbIE,
HEOOXOIuMBbIE JJIsi €€ pelIeHUs, CTPOMTb JIOTUYECKYI IEMOYKY
paccyXJIeHUW, COMOCTABJATH TONYyUYEHHBIH pE3ylbTaT C YCIOBHEM
3a/lauH.

H3006paxkars paBHBIE GUTYPHI, CAMMETPUYHBIE (PUTYPHI

Pe3zepe epemenu - 20 u

18




AJITEBPA 7-9 KJIACCHBI (3064)

1. elicTBUTebHBIE YHcaa (15 u)

PacmnpeHMe MHOXCCTBAa HATYPAJIbHBIX YHUCCI OO0 MHOKCCTBA LCIIbIX,
MHOXECTBa LEJIbIX YUCCI 1O MHOXKECTBA palliOHAJIBHBIX. PaHI/IOHaJ'IBHOC

m
YHCJIO0 KaK OTHOHICHUC ; —, TAC m— 1ECJIO0C YHCJIO, a 7 — HATypaJIbHOC

YUCIIO.
Crenens ¢ 1ensIM nokasareneM. KBagpaTtabslii KopeHb u3 uncia. Kopens
TpeThell crtenenu. lloHaTne 00 uppanmoHambHOM 4wucie. Wppanwmo-

HQJIBHOCTh 4YHCIAa V2 W HECOM3MEPUMOCTb CTOPOHBI M JHArOHAIU
KBaJparta. MppaliOHAIbHBIX

MHOX€eCTBO AEHCTBUTENBHBIX YHUCEN; MPEACTABICHUE IECUCTBUTEIbHBIX

JlecsiTuuHble  MPUOJIMAKEHUS YHCell.

qucell B BHJE OCCKOHEUHBIX JECATUYHBIX Jpodeir. CpaBHEHHE
JNEUCTBUTENBHBIX 4YKCell. B3aMMHO OJHO3HAaYHOE COOTBETCTBHE MEKIY
JNEUCTBUTEIbHBIMU YHMCIAMU W TOYKAMU KOOPJAWHATHOM MPSIMOM.

Yucnosbie MMPOMCIKKYTKU: HHTCPBAJL, OTPEC30K, JIyH.

OnucpiBaTh MHOXECTBO IIEJIBIX YHCEJ, MHOXECTBO PaI[MOHAIBHBIX
yycesl, COOTHOILIEHHE MEXIy 3TUMU MHOkecTBamu. CpaBHMBaATh U
yHOpPSI0UMBATh pallMOHAJbHbIE YHCIIA,
palMOHATIbHBIMUA YHCIIAMH, BBIYMCJIAATH 3HAYCHHS CTENEHEH C IeNIbIM
noka3areneM. @opMy/JHpPOBATH OIpPEIEICHUE KBAaIpPAaTHOTO KOPHS U3

BBIIIOJIHATE BBIYMCIICHUA C

ancna. Memomb3oBath rpaduk QYHKIHE y = X° IS HAXOXKICHHS
KBaJ[paTHBIX KOpHEH. BBIYMCIATH TOYHBIE M TPUOIMKEHHBIC 3HAYCHUS
UCTIONB3Ysl TIPU  HEOOXOIUMOCTH KaJbKYJISATOD;

KOpHEH, IIPOBOJUTD

OLICHKY KBaJpaTHBIX KOpHEH. PopMyJMpoOBaTh OIPEIEICHUE KOPHS

TpeTLeﬁ CTCIICHHM, HaXOJWTb 3HA4YCHUA KY6I/I‘IGCKI/IX KOpHCfI, IIpu
H606XOI[I/IMOCTI/I HCIIOJIb3YA KaJIbKYJIATOP. HpI/IBOIlI/ITb IIPpUMCEPLBI
HppallMOHAJIBHBIX YHUCCII, pacino3HaBaThb pairOHaJIbHBIC n

HppallMOHAJIBHBIC YHCJIA; HSOﬁpﬂ)KﬂTb 4qyucjla TOYKaMH KOOpI[PIHEITHOfI
HpﬂMOﬁ. Haxoguth JecaTUYHBIC HpI/I6HI/DKeHI/I$I paluOHAJIBHBIX H

HppairOHAJIIBHBIX YHUCCII, CPpaBHUBATDL n yunopsaiaouuBaTb

NerucTBUTENbHBIE uHcia. OnHUChIBATHL MHOXXECTBO JIEUCTBUTEILHBIX

gucen. Mcemoab3oBaTh B NMCBMEHHOM  MaTEMaTHYECKOM  pedH

obo3HaueHust u rpaduyeckue U300paXKEHUsT YHCIOBBIX MHOXECTB,
TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY.

2. U3mepenusi, npudan:keHus1, oueHku. (104)

[TpubnmkeHHOe 3HA4YeHHE BEJIUYUHBI, TOUYHOCTh MPUOIMIKEHUS.
Pa3mepsl 00BEKTOB OKpyXkKarouiero Mupa (0T 3JIeMEHTapHbIX YacTHUIl JI0
Bcenennoii), IMTENTBHOCTh TMPOIECCOB B OKPYKAIOIIEM  MHPE.
Brinenenne MHOKHATENST — cTerieHu 10 B 3amucy gucia.

[Ipuknaka v OLleHKa pe3yabTaTOB BEIYMCICHUN

Haxoaursb, aHAJIM3HPOBATD, CONMOCTABJIATH YUCJIOBBIE
XapaKTEPUCTUKUA OOBEKTOB OKPYKAIOIIEro MUPA.
Hcnoab30BaTh 3anuch 4uced B CTAaHJAAPTHOM BHJIE IS BBIPAKEHUS
pa3MepoB 0OBEKTOB, JJIUTEIBHOCTH MPOIIECCOB B OKPYKAIOIIEM MHUDE.
CpaBHUBATh YWCIAa W BEJIWYMHBI, 3alMCAaHHBIE C HCIOJIb30BAaHUEM

crenenu 10.
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Hcnoan3zoBare pasHble (GOpMbl 3amucu NPUOIMIKEHHBIX 3HAYEHUM;
JIeNaTh BBIBOABI O TOYHOCTH MPUONMKEHHS IO 3alUCH MPUOIMKEHHOTO
3HA4YCHMUS.

BBINOHATHL BEIYUCIICHYS C PEAaTIbHBIMU JAHHBIMH.

BBINOJHATHL NPUKUIKY U OLIEHKY PE3YJIbTaTOB BHIYUCICHUI

3. Beenenue

B ajreopy (8 v

bykBeHnHble BbIpakeHHs (BbIpaKEHHUSI C NEpeMeHHbIMH). YwucioBoe

3HaueHHe  OYKBEHHOIO Honyctumble  3Ha4YeHHS
nepeMeHHbIX. [logcTaHoBKa BEIpAKEHUI BMECTO MEPEMEHHBIX.
[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHWHW Ha OCHOBE CBOWCTB

PaBenctBo

BbIPpAXXCHUA.

apu(METHYECKUX JICHCTBUH. OYKBEHHBIX  BBIPAKEHUII.

ToxmecTBo

BoInoaHaTs SJIEMEHTAPHBIC 3HAKOBO-CUMBOJINYCCKUC HeﬁCTBHHZ

NpUMeHATh OyKBbl I 00O3HAueHWs] 4YMCeN, Uil 3alucH  OOIuX
YTBEP)KJCHHI; COCTABJATh OYKBEHHBIC BBIPAKECHUS 110 YCIOBUSM,
3aJlaHHBIM CJIOBECHO, PUCYHKOM WM YEpTEKOM; IpeoOpa3oBbIBATh
anreOpanyeckue CyMMbl U MPOU3BEACHUS (BBINOJHATH IPUBEICHUE
NOJJOOHBIX CIIaraeMbIX, PACKPBITHE CKOOOK, YIIPOILIICHHE IPOU3BEACHUH).

BbruncasiTe uyucioBOe 3HaueHUE OYKBEHHOI'O BBIPAKEHUS; HAXOAHUTH

0051acTh AO0IMYCTHUMBIX 3HaYCHUU ICPEMCHHBIX B BbIPAKCHHUU.

4. MHuorouwiensbl (45 u)

Crenenp ¢ HaTypaJbHBIM IOKa3aTeleM U €€ CBoicTBAa. OMHOWIECHBI U

Crennenp  mHorowieHna. CliokeHue,  BBIYHTAHHE,

MHOTOYJIEHBI.
YMHOXKE€HUE MHOTOWIEHOB. {DopMyJibl
KBaJZpaT CyMMBbI M KBaJpaT pa3HocTH. Dopmyna pa3HOCTH KBaJIpaToB.
[IpeoOpa3oBaHue 11€70r0 BBIpAXKEHHUS B MHOTOUJIeH. Pa3noxkeHue MHO-
ro4JieHa Ha MHOMKUTENM: BBIHECEHHE OOIIEro MHOXKHUTENS 3a CKOOKH,
IPYNIUPOBKA, MpPUMEHEHHE (OPMYNT COKPAIIEHHOI'O YMHOXEHHS.

MHorounens! ¢ onHoM nepemeHHoi. Kopenb MHorounena. Keagparusii

COKpPAI€CHHOI'0 YMHOKCHHA:

TPEXUICH, PA3JIOKCHHUEC KBA/IPATHOT'O TPEXUICHA HA MHOXHUTCIIN

¢popmysmpoBatrb, 3amnucbiBaThb B CHUMBOJMYECKOH  ¢dopme U
000CHOBBIBATH CBOIMCTBAa CTENEHM C HATYpaJbHBIM IOKa3aTelieM;
NPUMEHSATh CBOWCTBAa CTENEHU JUId NpeoOpa3oBaHUS BBIPAKEHUN U
BBIYKCIICHUMN.

BBINOIHATH JEHCTBHS C MHOTOUYJICHAMU.

BbiBoAUTH (QOPMYINIBI COKpAIIEHHOTO YMHOXEHHS, NPHMEHSITh HUX B
npeoOpa30BaHUSAX BBIPAKEHUN U BBIYUCICHUAX. BBINOJHATDH pa3ioxeHune
MHOTI'OYICHOB Ha MHOXWTenU. Pacmo3HaBaTh KBaJpaTHBIM TPEXUJIEH,
BBISICHAATh BO3MOKHOCTb PAa3JIOKEHUS HAa MHOXKUTEIH, MPeACTABIAATH
KBaJPAaTHBI TPEXUYJIEH B BHUJAE NPOU3BEACHUS JIUHEHHBIX MHOMKUTEIEH.

IIpumensith paziauusbie  (HOPMBI  CAaMOKOHTPOJISE TPH  BBIIOJHEHUH

npeoOpazoBaHmit

5. Aaredopanyeckue 1poom (22 u)
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Anrebpandeckas apoO6s. OCHOBHOE CBOWCTBO alreOpanyuecKkoil ApoOwu.
Cokpamenue apo6eit. CrokeHue, BbBIYMTAaHUE, YMHOXKEHUE, JIeJICHUE
anredpandeckux apodei. CTeneHs ¢ 1eNbIM 0Ka3aTeleM U €€ CBOMCTBA.
Pamonanbhbeie BhIpaXeHHS M HX HpeoOpasoBaHus. JlokazaTenbCTBO
TOKIECTB

®opmMyJMpoOBaTHL OCHOBHOE CBOWCTBO anreOpanueckoi npodu u
NPUMEHSATH €ro JJs npeodpa3oBaHus ApoOeil. BhIMOJHATDH JeiicTBus ¢
anreOpandeckumu 1podsimu. IIpencTaBifTh 1elI0€ BBIPAXEHUE B BHJIE
MHOTOYJIEHa, IPOOHOE — B BUJE OTHOLICHHUS MHOTOYICHOB; J0Ka3bIBATh
To)KJaecTBa. DOPMYJIHPOBATH  ONPEACICHUE CTENEHU C  LEIbIM
nokasareiaeM. @OpMyJHpOBaTh, 3aNIUCHIBATL B CUMBOJIMYECKOU (opme
WLIIOCTPHPOBATh IIPUMEPAMH  CBOMCTBA LEJIbIM
IoKa3aTejaeM; HNPHMMEHSITh CBOMCTBAa CTENEHH JUIsl IpeoOpa3oBaHus

BBIPAKEHUI Y BBIYMCIICHUN

n CTCIICHU C

6. KsagpaTub

1e KOpHU (12 u)

[ToHATHST KBaapaTHOTO KOPHS, apH(PMETHYECKOTO KBAIPAaTHOTO KOPHSL.
VYpaBHeHHE BUAA x?~a. CBoiicTBa apu(pMeTnyecKuX KBaJpaTHbIX KOPHEM:

2 _
KOpEHb M3 IIPOM3BEICHNUS, YaCTHOTO, CTENeHH; ToxaecTBa (vVa)” = a, rae
2 . .
a >0, Va*=lal [IpuMeHeHre CBOWCTB KBaJpPAaTHBIX KOPHEH JuIs
peoOpa3oBaHUs YMCIOBBIX BHIPAKECHHUN ¥ BHIYMCICHUH

Joka3piBaTh  CBOICTBAa  apU(METHUECKUX  KBAJApPaTHBIX  KOpHEH;
NPUMEHSATh UX U Peo0pa3oBaHMsl BRIpAKEHUH. BbIUMCAATH 3HAUCHHS
BBIPAXKCHUM, CONEP)KAIUX KBaJApaTHbIE KOPHH; BBIPAXkKATh IEPEMEHHBIC
U3 reoMerpuuyeckux M Qusnueckux (opmyn. HcenenoBars ypaBHEHME

2 _
BUJa X = d, HAXOJUTb TOYHBIC U HpI/I6J'II/I)KCHHLIC KOpHHU IIpH a > 0

7. YpaBHeHus ¢ 0JAHOIi nepeMeHHoM (38 u)

VYpaBHenue c¢ onaHoil nepemeHHOH. Kopenb ypaBHenus. CBoiicTBa
YUCJIOBBIX  PAaBEHCTB. PaBHOCUIIBHOCTH  ypaBHEHUU. JIMHeHOE
ypaBHeHHE. Pelienue  ypaBHEHMH, CBOIALIMXCS JIMHEHHBIM.
KBagparnoe ypaBHeHue. Henonnbsle kBagpaTHble ypaBHeHUs. Dopmyna

KOpHEH KBaJpaTHOro ypaBHeHus. TeopeMma Buera. Pelienue ypaBHeHui,

K

CBOAAIIMXCS K KBaApaTHbIM. bukBagpatHoe ypaBHeHue. IIpumepst
pelIEeHNs] YpaBHEHUN TPEThE W YETBEPTOM CTENEHU PA3I0KEHHUEM Ha
MHOXXUTENH. PemieHne IpoOHO-pallMOHANbHBIX YpaBHEHHH. Pemienue
TEKCTOBBIX 33J1a4 AJIreOpandecKuM CriocoooM

Pacno3HaBaTh JMHEWHbIE U KBaJpaTHbIE ypaBHEHUS, LI€JIbIE U JIPOOHBIE

ypaBHeHMs. Pematb nMHeHHBIE, KBaJpaTHbE YpaBHEHUS, a TaKxke
ypaBHEHHS, pemiatb  JApoOHO-paLMOHATIbHbIE
ypaBHeHUs. McceqoBaTh KBajpaTHbIe ypaBHEHUs MO JAUCKPUMHHAHTY U

KOB(l)(i)HHHCHTaM. PemaThb TEKCTOBEIE 3ada4n anre6panquKI/IM CIIOCOOOM:

CBOIAINIMUCCA K HHM,

MEPEXOIUTh OT  CJIOBECHOH  (OPMYyIHUPOBKHU K

anreOpandeckod MOJAEIM IIyTeM COCTaBJIECHUS YPABHEHUS;

YCIIOBUSL  3aja4yd
pemiath

COCTaBJICHHOE YpaBHEHUE; HHTEPIPETHPOBATH PE3YJIbTaT

8. Cucremsl ypaBHeHuii (30 u)

YPaBHCHI/IC C IByMd MNCPECMCHHBLIMU. JIuneiliHoe YpaBHCHHUEC C OBYM:
NEPpCMCHHBIMU. HpI/IMCpLI pemicHuAd ypaBHeHI/Iﬁ B IOCJIbIX YHUCIaX.
Cucrema ypaBHeHI/Iﬁ C AByMs HNEPECMCHHBIMH. PaBHOCHUIIBHOCTE CHCTEM

OnpeneasiTe, SBISIETCS JIM Mapa YUCEN PELICHUEM JIaHHOTO YPaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH; NPHUBOAUTH IIPUMEPHl PEIICHUS YPAaBHEHUU C
Pematy 3amaum,

NBYMsI TI€pEMEHHBIMHU. areOpanyeckoil  MOJEIbIO
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ypaBHeHui. Cucrema JUHEWUHBIX YpaBHEHUU C

JBYX
MEPEMEHHBIMU; PEUICHUE TIOJCTAHOBKOW M CIIOKEHHEM.

JIBYMsI
Pemenue
CUCTEM JIBYX YPABHEHHUU, OJJHO U3 KOTOPBIX JIMHENHOE, a IPYroe BTOPOn
creneHu. lIpumepbl pelIeHHss CHCTEM HEIWHEHHBIX YPAaBHEHUM.
Pemenne TEKCTOBBIX 3a1ad  anreOpandecKuM CriocoooMm.

JlexkapToBbl KOOPJAMHATHI Ha IJIOCKOCTU. ['paduueckas MHTEpIpeTanus
ypaBHEHUS C ABYMs nepeMeHHbIMU. ['paduk nuHEWHOro ypaBHEHUS C
IBYMsI IIEPEMEHHBIMU, YTTIOBOU KOA(h(GUIIMEHT MPSAMOIi; yCIOBUE Mapai-
JENBHOCTH TPSAMBIX. ['padMky MpoOCTEHIMX HETMHEHHBIX YpaBHEHHM
(mapabona, rumepOona, OKPYXHOCTh). ['paduueckas HHTepHpeTanus

CUCTCMBI ypaBHeHI/Iﬁ C ABYyMs IICPCMCHHBIMU

KOTOPBIX SBJISIETCS YPAaBHEHUE C ABYMS MEPEMEHHBIMU; HAXOAUTh IIENIbIe
penieHus myreM nepebopa. PemiaTh CHCTEMBI BYX ypaBHEHUH C ABYMS
IIEPEMEHHBIMH, YKa3aHHbIE B cojepXaHuM. PemiaTh TEKCTOBBIE 3aJauu
areOpandeckuM CIOCOOOM: TMEepPEXOAUTh OT CIOBECHOH (HOPMYyITHPOBKU
yCIOBHA 3aJaud K ajreOpanueckol  MOJENH  IYTeM COCTaBJICHUS
CUCTEMbl YpaBHEHHUM; pellaTh COCTABJICHHYIO CUCTEMY YpaBHEHUU; WH-
TEpIPETUPOBAThH PE3YNbTAT.

Ctpourtb rpaduku ypaBHEeHHUH ¢ AByMs niepeMeHHbIME. KOHCTpynpoBaTh
SKBUBAJICHTHBIE  pEYEBBIC

anre6pa1/1qe(:1<oro H ICOMCTPHUYCCKOIO S3BIKOB.Pemiarb 1 McCIe10BaTh

BBICKA3bIBaHUA C HCIIOJIBb30BaHHEM

YpaBHEHHS M CUCTEMbl YpaBHEHUH Ha OCHOBE ()YHKIHMOHAJIBHO-

rpaguYecKuX MpeICTaBICHUN YpaBHEHUN

9. HepaBenctBa (20 u)

UucnoBsle HepaBeHCTBa M HX cBoWcTBa. HepaBeHCTBO ¢ OmHOM
nepeMeHHol. PaBHOCUIIBHOCTh HepaBeHCTB. JIMHEWHbIe HEpaBEHCTBA C
onHol mepemeHHou. KBagpaTHeie HepaBeHCTBA. CHCTEMBI JIMHEHHBIX

HEPABEHCTB C OJIHOI MepeMEHHOM

®opMyJIMPOBATh CBOKCTBA YHCIOBBIX HEPABEHCTB, HILIIOCTPHPOBATH UX
Ha KOOpAMHATHOM MpsMOH, AOKAa3bIBaTh ajlreOpandyecku; NMPUMEHSITh
CBOMCTBAa HEPABEHCTB IIpU peUICHMM 3aj1ad. Pacmo3dHaBaTh JIMHEWHbBIE U
KBaJpaTHble HepaBeHCTBA. Pemarb JMHEWHbIE HEPABEHCTBA, CUCTEMBI
JIMHEHHBIX HEpaBEeHCTB. PemiaTh KBagpaTHbIE HEPABEHCTBA HA OCHOBE I'pa-
(uyeckux npeacTaBiIeHUN

10. 3aBucumocTu Mexx1y BeuuuHamu (15 u)

3aBUCUMOCTh MeEXIy BenuuuHamu. llpeacraBieHune 3aBUCHMMOCTEN
MEXJy BeIUUYMHAaMH B Buae Qopmyn. BerumcieHus mno ¢opmynam.
[Ipsimass mponopuMOHaNbHAs 3aBUCUMOCTb:  3agaHue  (HopMyIioi,
KO3(QQHUIUEHT NPONOPLUOHATIBHOCTH; CBOHCTBAa. I[Ipumepsl mpsmMo
MIPOMOPLMOHANIBHBIX 3aBUcUMoOcTel. OOparHas
dbopmymoir,  kodphULIUEHT
MPONOPIIMOHATTLHOCTH;, CBOWCTBA. [IpuMepsl 0OOpaTHBIX MPOTOPIINO-
PSAMYIO
MPONOPIHMOHATIBHYIO M 0OpaTHYIO MPOMOPIIUOHANBHYIO 3aBUCUMOCTH

MIPONOPLUMOHAIBHAS

3aBUCUMOCTBL:  3aJaHue 00paTHOM

HaJIbHBIX 3aBUCHUMOCTEH. Pemenne 3a1a4 Ha

CocTaBasaTb GopMyJbl, BEIpaKaroIMe 3aBUCUMOCTH MEX/y BETMUYMHAMH,
BBIYMCIATL 10 (opmynam. Pacno3HaBaTh npsMyl0 U 0OpaTHYIO
IPONOPLUMOHANIbHEIE 3aBUCHUMOCTH. Pemarb TEKCTOBBIE 3azadd Ha
OpSAMYyI0 HOOpaTHYIO HMPONOPIHOHAIBHBIE 3aBUCUMOCTH (B TOM YHUCIIE C
KOHTEKCTOM M3 CMEKHBIX AUCLHUILINH, U3 PEaIbHOM JKHU3HH)
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11. Yucsosbie pyHkuuu (35 u)

[Tonsatue ¢ynkuun. OOnacTe ONMpENENeHUs W MHOXKECTBO 3HAYCHUUN
¢ynkuuu. CriocoOwl 3amanus ¢yakmuu. 'padux Qynkmuun. CpoiicTBa
¢byHkuuu, MX oToOpakeHWe Ha rpaduke: Bo3pacTaHHE M YOBIBaHHE
¢byHkuuu, Hynu (QYHKIUH, COXpaHEHHE 3HaKa. UTEHHE M IMOCTPOEHHE
rpadukoB GyHkMi. [Ipumepsl rpaguKOB 3aBUCUMOCTEH, OTpa)KarOIIMX
peanbHble MpoLecchl, (YHKIMH, ONUCHIBAIOIIME NMPSAMYIO M OOpaTHYIo
IIPONOPLIMOHANIBHBIE 3aBUCUMOCTH, UX Tpaduku. JIuneiHas QpyHkuus, ee
rpaduk u cpoictBa. KBagparnunas QyHkuus, ee rpaduk U CBOWCTBA.
Crenennble (yHKIMU C HATYpabHBIMU TOKA3aTesIMU 2 U 3, UX TpapuKu

u cBoiicTBa. ['paduxu QpyHKIMIT

y=vVx,y=VYx, y=|x]|

Boruucasite  3HaueHus — QyHKOMA, 3amaHHBIX  Qopmynamu  (Tpu
HEOOXOJMMOCTH  HCIOJb30BATH KAIbKYIATOP); COCTABJATH TaOJHIIbI
3HayeHud QyHkiuii. CTpouTh 1O TOYKaM TrpaduKkd  QYHKIHUI.

OnuceiBaTh CBOWCTBA (PYHKIIMH HAa OCHOBE €€ rpa)MuecKoro mnpeacraB-

nenusi. MoaeaupoBaTh pealbHbIE  3aBUCUMOCTH  (QopMyJIaMH U
rpadpukamu. Yurarh rpa@uku peanbHbIX 3aBucuMocTeil. Mcemoab3oBaTh
(YHKIIMOHATBHYIO CHUMBOJIUKY JUIsl 3allUCH  Pa3HOOOpa3HbIX (PaKToB,
CBSI3aHHBIX paccMaTpuBaeMbIMH  (QYHKIMSIMH, —oOoramas

BBIIIOJIHEHUSI 3HAKOBOCUMBOJHUYECKUX JIEUCTBUU.

c OTIBIT
Crpoutrb peueBble
KOHCTPYKLIMH C HCIIOJb30BAaHHEM (YHKIMOHATHHONH TEPMUHOJIOTHH.
Hcnoab30BaTh KOMIBIOTEPHBIE MPOTPAMMBI JUISI TIOCTPOCHHUS TPaPUKOB
GyHKIMH, I UCCIIEAOBAHUS TOJOXKEHHUS HAa KOOPAMHATHOW IJIOCKOCTH
rpadukoB (QyHKIMI B 3aBUCUMOCTH  OT 3Ha4eHUH  KO3(p(UIIHUEHTOB,
BXOIAIMX B Qopmyny. Pacnmo3HaBaTh BUABI M3y4aeMbIX (YHKIIHIL.

Iloka3pIBaTh CXEMATHYECKH ITOJOXKEHHE Ha KOOpI[HHaTHOﬁ IIIIOCKOCTHU

rpadukoB QYHKIMH BUIA y = KX, Yy = kx th, y = S, y= axz,

2 2
y ax® + ¢,y ax* + bx + ¢
K03 puneHToB, BXoAAmux B GopMyiasl. CTPOUTH TpapUKu U3ydyaeMbIX
(GyHKIMH; oNMChIBATH UXCBOWCTBA

B 3aBUCUMOCTH OT 3HAa4YeHUU

12. YncJioBble N0C/I€10BATEIbHOCTH. ApH()MeTHYECKas U reoMeTprUecKasi nporpeccuu (15 u)

ITousatue 9HCIIOBOU MIOCJIEIOBATEIbHOCTH. 3aganue
MOCJIEIOBATEILHOCTH PEKYpPEHTHON dopmynoil u  (GOopMysnoi M-ro
ysieHa. ApudMeTnueckas U reoMeTpuyeckas mnporpeccuu. @opmysl N-
ro wieHa apu(MeTHYecKoil M TeoMEeTPUYECKOM NpOrpeccuil, CymMMmbl
MePBBIX N300pakeHne  4ieHOB
TFEOMETPUUYECKON TPOTPECCHil TOYKAaMU KOOPAMHATHOM IUIOCKOCTH.

JInHelHbIN U SKCTOHEHIIUANBHBIN poCT. CII0XKHBIE MPOIIEHTHI

NYJIEHOB. apupMeTHuecKon u

IIpumeHsTH MHJEKCHbIE 0003HAYEHUS, CTPOUTH PEUEBHIC BHICKA3bIBAHUS

C HUCIIOJIB30BaAHNEM TECPMHUHOJIOTUH, CBSI3aHHOM C IIOHATHEM

IOCICI0BATCIBHOCTH. BoruncasaTs YJICHBI HOCHC}IOB&TCJ’IBHOCT@I\/'I,

3alaHHBIX (OpMYyJION N-rO  4jeHa WM PEKyppeHTHOH (OpMYIIOH.
YcranaBaMBaTh 3aKOHOMEPHOCTh B IIOCTPOEHUU IOCIENI0BATEIBHOCTH,
€CJIH M3BECTHBI IIEPBBIE HECKOJIBKO €€ wieHOB. M300pakaTh dJICHBI
MIOCJIEZIOBATEIBHOCTH ~ TOYKaMU KOOpJAWHATHON

Ha IIJIOCKOCTH.

23




Pacno3sHaBaTh apu(METHUECKYI0 M T€OMETPUYECKYI0 IPOTrpeccuu Ipu
pasHbIX crocobax 3ajaHusd. BBIBOAMTB Ha OCHOBE JI0Ka3aTEIbHBIX
paccyxacHuii  (opMynbl  o0mero  WieHa — apuMETHYECKOW U
TE€OMETPUYECKOM MPOTrPECcCruid, CyMMBI TIEPBBIX AYJICHOB apu(pMeTHUeCKOM
U T€OMETPUYECKON IIPOrpecCuil; pemaThb 3a/1a4i ¢ UCIOJIb30BAHUEM 3TUX
¢dopmyn. PaccmaTrpuBaTh npuMepsl U3 pEAJbHOW JKU3HHU, MILIIO-
CTpUpYIOIlME  M3MEHEHHE B  apu(METHUECKOW  MpOrpeccu, B
rE€OMETPUYECKON IIPOrpeCcCuy; n300paxarThb COOTBETCTBYIOILIHAE
3aBUCUMOCTH Tpaduuecku. PemaTh 3a1a4un Ha CI0XKHBIE IPOLIEHTHI, B TOM
qucIe 3a/1a4d U3 PealbHOM MPAKTUKHU (C HCIOIB30BAHUEM KAJIbKYJISITOPA)

13. OnucareabHas craTucTuka (10 u)

[IpencraBieHne MaHHBIX B BHJE TaONWIl, [guarpamMm, TpaduKoB.
CnyuyaitHas u3MeHYMBOCTh. CTaTHCTHYECKHE XapaKTepUCTHKU Habopa
JaHHBIX: CpeaHee apudmeTuyecKkoe, MeauaHa, HaubOosbllee U
HauMeHbIllee 3HadyeHus, pasmax. [IpencraBieHue o BBHIOOPOYHOM
HCCIIEI0BAHU U

N3Baekary wHQOpMAIMIO U3 TAOMUI] W JUarpaMM, BBINOJIHSITH
BBIUMCJICHHUS] N0 TaOMUYHBIM JaHHBIM. Omnpenejsitb M0 JUarpaMMam
HauOoNbIIME W HaWMEHBIIINE JaHHbIC, CPABHUBATH BEIUYHHBI.
IpencraBasaTs nHGopmanuio B Buae TaOIUI], CTOIOYATBIX M KPYTOBBIX
auarpaMMm, B TOM YHCJIE€ C TOMOIIbIO KOMIIBIOTEPHBIX IMPOTPAMM.
IIpuBOANTH IPUMEPHI UUCIOBBIX JAHHBIX (1I€HA, POCT, BpeMs Ha JOPOTyY U
T. JI.), HAXOAUTH CpeIHee apuPpMETHIECKOE, pa3MaxX YHCIIOBBIX HaOOPOB.
[IpuBoauTHL cojepKaTeIbHbIE MPUMEPHl HCIOJB30BAaHUS CPEIHHUX JUIS
OTMCaHUs JTaHHBIX (YPOBEHb BOJIBI B BOJOEME, CIIOPTHUBHBIE MMOKA3aTENH,
ompe/ieJIeHUe TPAaHUIl KIIMMAaTUYECKUX 30H)

14. Cay4aiinblie cOOBITHSI M BePOSATHOCTD (15 u)

[Tonatne o ciydailHOM ombITe M ciaydaifHOM coOblTuu. Yacrora
ciyyailHoro  coOblTus.  CTaTUCTHYECKMH  MOAXOJN K  MOHATHIO
BEPOATHOCTH. BeposTHOCTH POTUBOMOIOKHBIX COOBITUH. JoCTOBEpHBIE
" HEBO3MOKHBIE COOBITHSI. PaBHOBO3MOKHOCTB COOBITHH.
Kitaccnueckoe onpenenenne BEpOSITHOCTH

IIpoBoauTh Ciy4alHbIE DKCIEPUMEHTBI, B TOM 4YHUCJIE C IIOMOIIBIO
KOMIIBIOTEPHOTO MOJEIUPOBAHUSA, WHTEPIPETUPOBATH HMX PpE3YyJIbTaThI.
BoruncasaTe 4acToTy CiIy4alHOro COOBITHS; OLIEHMBATh BEPOSITHOCTH C
IIOMOIIIBK0 YaCTOTHI, MOJTYYEHHON ONBITHBIM myTeM. Pemiarsb 3amaun Ha
HaxoXxJeHue BeposiTHocTed coObITHil. IIpuBOAMTH NMpUMEPHI CITy4aiHbIX
COOBITUH, B YaCTHOCTU JIOCTOBEPHBIX M HEBO3MOXKHBIX COOBITHIA,

MaJIOBEPOSITHBIX CcOObITHI. ITIpUBOAMTH TpUMEPHI PaBHOBEPOSTHBIX
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CcOOBITHUI

15. DyiemenTHI KOMOMHATOPUKH (10 y)

Pemenue 3aaq nepebopom

KombunaTtopnoe npasuiio ymHoxxeHus. [lepectanoBku u Gaxropuai

KOM6I/IHaTOprIX BapHuaHTOB.

BoinoHaTs, Tepebop BceX BO3MOXKHBIX BapuUaHTOB /IS Iepecyera
00bekTOB Wi KoMmOuHauui. IIpuMeHATH NpPaBWIO KOMOMHATOPHOTO
YMHOXCHUS JJISl PELICHUs 3a/a4 Ha HAXOXKICHUE YUClia OOBEKTOB WM
KOMOMHAIMH (IMaroHaJI¥ MHOTOYTOJIBHUKA, PYKOIIOXKATHs, YHCIO KOJOB,
mu¢poB, maposieil u 1. 11.). Pacmo3HaBaTh 3a1auu Ha OnpeeIeHNe Yrcia
IIEPECTAaHOBOK M BBINOJHATH COOTBETCTBYIOLIME BBHIYMCIICHHA. Pemarts
3aJa4i Ha BBIYUCIICHHE BEPOATHOCTH C MPUMEHEHUEM KOMOMHATOPUKHU

16. MHokecTBa. DJ1eMEHTDBI JOTUKH (5 4)

MHOXeCTBO, JIIEMEHT MHOKECTBA. 3aganue MHOECTB

IIEPEUUCIICHUEM  JJIEMEHTOB,  XAaPAaKTEPUCTUYECKUM  CBOMCTBOM.
CrannapTHble 0003HAaYE€HUS YUCIOBBIX MHOXkeCTB. [lycToe MHOXKECTBO U
ero oOo3HaueHue. IlogmHokecTBO. OObEeIUHEHHWE U IEepecedeHue
MHO>KECTB, PAa3HOCTb MHOKECTB. MiumocTpanusi OTHOLIEHUH MEXKIY
MHOKECTBaMHU C IOMOIIbIO auarpamm Oinepa — Benna. Ilonarus o
PaBHOCHJIBHOCTH, CJIEZIOBAaHUM, YIOTPEOJIEHHE JIOTUYECKUX CBSI30Kec/au

..y, MO ..., 6 MOM U NMOJIBKO MOM Clydae. Jlormdeckue CBSA3KHU U, Ul

IIpuBoauTHL NpUMEpPHI KOHEUHBIX U OECKOHEUHBIX MHOeCTB. HaxoauTtsb
o0bEeIMHEHNE U IepeceueHue

KJIacCU(PUKAIIHA.

MHOXXCCTB. HpI/IBOIlI/ITb

Hcnoap30BaTh

IIPUMEPBI
HECIIOKHBIX TEOPETUKO-
MHOXECTBEHHYIO CHMBOJIMKY M $3bIK IPM pEIIEHUH 3aJad B XOJIe
U3yUYCHUS Pas3InYHbIX paszesnos Kypca. HNnnocrpupoBarh
MaTeMaTUYEeCKUEe TMOHATUS U YTBepXKJAeHus npumepamu. HMcmoJb3oBaTh
OpuUMepbl U KOHTprnpumepbl B aprymeHrauud. KoHcerpyupoBaTh
MaTeMaTHYeCKHE MPEAJIOKEHUS C TOMOLIBIO CBA30KECHU ..., MO ..., 8 MOM

U mojlbKo mom ciydae, JOTHYCCKUX CBA30K U, Uil

IF'EOMETPUSI.
7-9xaaccnl (2044.)

OcHoBHOE CoaepKaHue 10 TEMaM

XapakTepucTHKA OCHOBHBIX BH/IOB /[AeATEJbHOCTH YYeHUKA (Ha
YPOBHE YueOHBIX J1eiicTBUI)

1. Ilpsimble

u yrasl (15y)

Touka, npsimasi, iockocTs. OTpe3ok, ayd. Yrou. [Ipsamoit yron, ocTpslii
U TYIOW YIUIBI, Pa3BEPHYTHIM yroy. BepTUkanbHbIE U CMEKHBIE YITIBIL.
buccekrpuca yrina u ee coiictBo. CBOMCTBa YIJIOB C MApAJJIEIbHBIMU U

®opMyJIMPOBATh ONPEICIICHNS U WIIOCTPHPOBATH IOHATHS OTpPE3Ka,
Aayda; yria, TYIOrO M Pa3BEPHYTOrO  YIJIOB;
BEPTUKAJIBHBIX M CMEKHBIX YIJIOB; OMCCEKTPHUCHI yria. PopmyJMpoBaTh

npamMoro, ocCTporo,
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MEepIeHIUKYIAPHBIMUA CTOpOHaMU. B3auMHoe pacnonoxeHne npsiMbIX Ha

IIJIOCKOCTH: mapaJljICJIbHBIC n MEpeCCKaroImurecAa

(0]

IIpsIMBIE.

[lepnienaukynsipupie  npsimMble.  Teopemsbl MapajuiebHOCTH U

NEePIEHIUKYISIPHOCTU NpsAMBIX. [lepneHauKkynsp ¥ HakJIOHHAas K IIps-
Moil. CepeaMHHBIN NEPHNEHAUKYISP K OTpe3Ky. I'eomeTpruyeckoe MecTo
ToueKk. Meroq reomerpudeckux Mect Todek. CBoicTBa OMCCEKTPHCHI

yria v CepeIMHHOTO NEePIEeHANKYISpa K OTPE3KY

ONpENIeJIEHUs] MapajUIeNbHbIX MpPSMBIX; YIJOB, OOpa30BaHHBIX IpH
IIEPECCYCHUH IBYX MapaAJUICIIbHBIX MPSAMBIX CEKYILEH; IEPIECHIUKYIAPHBIX
NpSIMBIX; IEPHEHIUKYISIPA W HAKIOHHOM K IPAMOMN;
NEpHEeHIUKYJIApa K OTPE3KYy; Ppacmo3HaBaTb M HM300paxkaTb UX Ha
yeprexax M pUCYHKAX.OOBSICHATBH, UYTO TAaKO€ IE€OMETPHUYECKOE MECTO

rCOMETPHUICCKUX

CEpEIUHHOIO

TOYEK, MNPHUBOAUTH  IMPUMEPHI MECT  TOYEK.
®opMyJIMPOBATh aKCHOMY NapauIeIbHBIX MPSAMBIX. POPpMYJIHPOBATH U
AO0KA3bIBATh TEOPEMBI,

CMCKHBIX YIJIOB, CBOMCTBA M IMPU3HAKW IIapaJlJICJIbHBIX IIPSAMBIX, O

BbIPpAXXaromue CBOMCTBaA BCPTUKAJIBHBIX U

€MHCTBEHHOCTH NEPHEHANKYJISIpa K NPSIMOM, CBOMCTBE MEPIEHAUKYJISIpa
M HAKJIOHHOM, CBOWMCTBaX OWMCCEKTPHUCHI yIJla W CEPEAUHHOTO Iep-
NEHIUKYJSIpa K OTpe3Ky. PemiaTh 3a1a4n Ha MOCTPOECHUE, JOKA3aTEIbCTBO
Y BbIYMCJICHUS. BbIAeJATh B YCIOBUM 33Ja4d YCIOBUE M 3aKIIOUYCHHE.
Ornupasich Ha yCIIOBUE 33/1a4d, MPOBOAUTH HEOOXOAMMBIC TOKa3aTeIIbHBIC
paccyxaeHus. ConocTaBasTh MOJYyUYEHHbBIN PE3yJbTaT C YCIOBUEM 33141

2. Tpeyroabuuku (65 u)

Tpe}’FOHbHI/IKI/I . HpHMOYFOJ'ILHHe, OCTPOYT'OJIbHBIC W TYIOYTOJIbHBIC

TPCYTrOJbHUKH. BI)ICOTa, MEauaHa, 6I/ICC€KTpI/Ica, CpCaHdaA JIMHUA

TpeyrojibHuKka. PaBHOOenpeHHBIE M PABHOCTOPOHHHE TPEYTOJIbHUKH;
CBOMCTBAa W MpPHU3HAKU PAaBHOOEIPEHHOro TpeyrojbHuka. [lpusHaku
pPaBEHCTBA TPEYTrOJbHUKOB.

HepaBeHCTBO TPEYTrOJIbHUKA. CooTHolIeHUS MCIKIAY

[lpu3Haku paBEeHCTBA MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CTOpDOHaMH W yriamMu TpeyroibHuka. CyMMma YIJIOB TpeyroJbHHKA.
BHemrnue yriasl TpeyroibHUKa, TEOpPEMa O BHEITHEM yTJjle TPEyroyibHUKa.
Teopema ®aneca. [logoOue TpeyronbHUKOB; KOIPHUIMEHT MOAOOHS.
[Ipusnaku mnomobust TtpeyroapbHukoB. Teopema Iludaropa.
KOCHHYC, OCTpOro  yria
TpeyrojibHuKka U yriaoB ot 0 mo 180°; mpuBeaeHue K OCTPOMY YIITy.

Cunyc,

TAHI'CHC, KOTaHI'CHC MpAMOYT'OJIbHOTO

Pemienne nmpsAMOYroOJIBHBIX  TPEYroJIbHUKOB. (OCHOBHOE  TPUIOHO-

(I)OpMyJII/IPOBaTb ONpCACiICHUA  IIPAMOYTOJIBHOIO, OCTPOYT'OJIBHOI'O,

TYHNOYTOJIBHOTO, PaBHOOEIPEHHOI0, PABHOCTOPOHHETO TPEYIOJIbHUKOB;

BBICOTHI,  MEJIUaHbl, OWCCEKTPUCHI, CpPEAHEW JMHHUU TPEYroJIbHUKA,
pacno3HaBaTh u n300paxarh ux Ha yeprexax u
pucyHkax.®@opMyJIMpoBaTh  ONpEAEICHHE PaBHBIX  TPEYroJbHUKOB.

®opmyIupoBaTh U AOKA3BIBATHh TEOPEMbl O IPU3HAKAX PaBEHCTBA
TpeyroinbHUKOB. OOBACHAT, ¥ HWLIIOCTPHPOBATH HEPABEHCTBO Tpe-
yroibHuKa. @OpMy/aIHpOBaTh U J0Ka3bIBaTh TEOPEMBI O CBOMCTBAX U
NpU3HAKaX pPaBHOOEAPEHHOIO TPEYrojJbHUKA, COOTHOLICHMSIX MEXIY
CyMME YIJIOB TpPEYTOJIbHUKA,

CPEIHEW JIMHUU TPEYrOJbHUKA.

CTOPOHAMH W YIJIAMH TpPEYroJIbHUKA,

BHEIIHEM yTIJieé TPEYrojbHUKA, O

DopMyIHPOBATH onpeaeneHue MOA00HBIX TPEYTrOJIbHUKOB.

®opMyJIMpoBaTh U [J0Ka3bIBaTh TEOPEMBbl O MpPHU3HAKaX MOJ00US
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METPUYECKOE TOXIECTBO. DOpMYIbl, CBA3BIBAIOIINE CHHYC, KOCHHYC,
TaHIE€HC, KOTAHT€HC OJIHOTO M TOTO K€ yriia. PemieHue TpeyroibHUKOB:
TeopeMa KOCHMHYCOB M TEOpeMa CHHYCOB. 3aMeydaTelibHble TOYKHU
TPEYroJIbHUKA: TOYKH TIEPECEUCHUS] CEPEAUHHBIX MEPHEHANKYIISIPOB,

OHMCCEKTPHUC, MEJTMaH, BBICOT WU MX MPOJIOKEHUHN

TPEYTrOJbHUKOB, Teopemy PDarneca. @OpMyJUPOBATH ONPEACICHUS U
WTIOCTPUPOBATh TIOHATUS CUHYCA, KOCHHYCA, TAaHI'€HCAa M KOTAHIeHCa
OCTPOTO yIja MpsIMOYTOJbHOTO TPEYroibHUKA. BBLIBOAUTHL (HOPMYIIHI,
BbIpakaronie (GpyHKIUU yria MpsSMOYTOJBHOTO TPEYTOJIbHUKA Yepe3 ero
cTopoHsl. @opmyaupoBaTb U J0Ka3piBaTh Teopemy Iludaropa.
DopMyJMPOBATh ONPEIEICHUS CUHYCA, KOCUHYCA, TAHT€HCA, KOTAHI€HCa
yraoB oT 0 1o 180°. BeiBoauTh (hOpMYyIIbI, BEIpakaroniue GyHKIIUN YIIIOB
or 0 mo 180° uepe3 QyHKIUU OCTPHIX yriaoB. MOpMyJIHpPOBaTH U
Pa3bICHATH OCHOBHOE TPUTOHOMETPHUUYECKOE TOXJIecTBO. 110 3HaueHusIM
OJIHOM TPUTOHOMETPHUYECKON (YHKIMU YIila BBIYUCIATH 3HAYCHUS JPY-
TMX TPUTOHOMETPUYECKUX (QYHKIUM 3Toro yria. dopmyjupoBath U
AOKa3bIBaTh TEOPEMbl CHUHYCOB U  KOCHMHYCOB. PdopmMyJiMpoBaTh U

AOKA3bIBATh  TEOPEMbl O  TOYKaX  IIEPECEUEHUsT  CEepEeIUHHBIX
NEepIEHINKYISPOB, OMCCEKTPUC, MEAMaH, BBHICOT WU HMX IPOJODKEHUI.
HccaenoBarb CBOICTBA TPEYroJbHUKA C IOMOIIBI) KOMIBIOTEPHBIX
nporpamMm. Pemiatb 3ajauM Ha MOCTPOEHHUE, [OKA3aTEIbCTBO U BbI-
yucieHus. BplaeJsiTb B YyCIOBUM 33Jaud YCJIOBUE U 3aKIIOUCHHE.
MopenupoBaTh yCIOBHE 3aJaud C IIOMOIIBIO YEpTEXka WU PUCYHKA,
NPOBOJIMTH JIOTIOJHUTENbHBIE IOCTPOEHUS B X0Jie pemeHus. Onupasch Ha
JaHHBIE YCJIOBHS 3aJaud, NPOBOAMTbL HEOOXOJUMBIE PACCYXKICHUS.
HNuTepnpernpoBarh MOJNYyYEHHBIH pe3ylbTaT M COIMOCTABIATH €ro C

YCJIOBHUEM 3ada4n

3. YerbipexyroJbHuku (20 u)

UYersipexyronpHuk. IlapamnenorpaMm, TEOpeMbl O CBOMCTBaX CTOPOH,
yIJI0B JUaroHajiey  mapajenorpamma ero
[IpssMOyrONBHUK, TEOpEMa O PaBEHCTBE IUArOHAJIEH NPSIMOYIOJbHHKA.
PoMm0, Teopema o cBoiictBe muaronanei. KBaapar. Tpamemus, cpemssst

u u IMPU3HAKH.

JIMHUA TpallCunuu, paBHo6e)1peHHa$1 Tpaneuus

®opMyJIMPOBATh OIPEAEICHUS MapajieIorpaMMa,
KBajJjpaTa, pomOa, Tpameuud, paBHOOEIPEHHOU W

MIPSAMOYTOJIbHUKA,

IIPSIMOYTOJIBHOM
Tpaneuuu, CpeIHel JUHUHU TpallelUH; PACHO3HABATH U M300paxkaTh UX
Ha 4epTekax M pucyHkax. DopmMyJMpoOBaTh U A0Ka3bIBaTh TEOPEMBI O
CBOMCTBAax M NPHU3HAKAX IMapauIeIorpaMMa, MPsIMOYTOJbHHKA, KBaJapara,
pomOa, tpanernuu. McesaenoBarb CBOICTBa YETHIPEXYTOJBHUKOB C IIO-
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MOIIBI0 KOMIIBIOTEPHBIX MporpamMM. PemiaTth 3a7aud Ha IOCTPOEHHE,
JI0Ka3aTeNbCTBO M BBIYMCIIECHUA. MoaeanpoBaTh YCIOBUE 3aJauyd C
pUCYHKa, MPOBOJMTH
MOCTPOEHHSI B XO/I€ pPeUICHUs. BhIeqsATh Ha YepTexke KOHPUrypamnuu, He-

MOMOIIIBI0  YepTexka WIu JOTIOJTHUTEIbHBIC
00X0IUMBIC ISl TIPOBECHUSI 0OOCHOBAHHM JIOTHYECKUX IIIarOB PELICHHUS.
HNuTepnperupoBarh MOJYYEHHBIH pe3ylbTaT M COMNOCTABIATH €ro ¢

YCJIOBHUEM 3aaa4u

4. MHoroyrojibsHuku (10 u)

MHOroyroinpHuk.  BpIykible ~ MHOTOYTOJIBHUKH. [IpaBuiibHBIE

MHOT'OYT'OJIbHHUKH. TeopeMa 0 CYMMC YTJIOB BBIITYKJIOI'O MHOI'OYT'OJIbHUKA.
TeopeMa 0 CYMMC BHCHIHUX YI'JIOB BBIITYKJIOI'O MHOI'OYT'OJIbHUKA

PacnozHaBaTh MHOTOYroJbHUKH, (POPMYJIMPOBATHL OIPEICICHUE U
NPUBOAUTH  IPUMEPbl  MHOTOYrOJbHUKOB.  @DopmyaupoBatb U
AOKA3bIBATh TEOPEMY O CYMME YIJIOB BBIIYKJIOIO MHOI'OYIOJbHUKA.

HccaenoBars CBOKWCTBA MHOIOYTOJIBHUKOB C MOMOIIBK) KOMITBIOTEPHBIX
nporpamMm. Pemath 3amauun JI0KA3aTEeIbCTBO
MoaenupoBaTh YyCIOBHE 3aJaud C TOMOIIBIO YepTeXka WM PUCYHKA,
NPOBOAUTHh  JIONOJHUTEIBHBIE  ITOCTPOCHHS Xo01e
HNuTepniperupoBaTh MOJIYYEHHBIH peE3yabTaT U COMOCTABJIATH €ro C
yCIIOBUEM 33724

Ha n BBIYMCIICHUA.

B PCLICHUA.

5. OkpyxHOCTB U KpYT (20 u)

OxpyxHocth u Kpyr. Llentp, pamuyc, nuamerp. Jyra, xopaa. Cekrop,
cerMeHT. LleHTpasibHbIi, BIMCAHHBIA YIroJl, BEIMYMHA BIMCAHHOTO yTJa.
B3auMHoe pacnonoxkeHue npsAMOd U OKPYKHOCTH, JABYX OKPYXHOCTEM.
KacarenbHast u cekymias K OKpYXHOCTH, UX CBOICTBa. BrucaHHble u
ONMMCaHHblE MHOTOYroJIbHUKU. OKpPYKHOCTb, BOUCAHHAsI B TPEYTOJIbHUK,
ONHMCaHHAasl OKOJIO TpeyroibHUKa. Teopembl O

U OKPYXKHOCTb,

CyLIECTBOBAHUM  OKPY)KHOCTH, BIIHCAHHOW B 51

OIMMCAaHHOMI

TPEYI'OJIbHUK
9

OKPYXHOCTH, TPEYroJIbHUKaA. Brmcanurnie n
OIMMCAHHBIC OKPYKHOCTHU ITPAaBHUIIBHOT'O MHOT'OYTI'OJIbHUKA. q)OpMy.]'II)I IS
pamuyca

OKPY’KHOCTH, BIIMCAaHHOM B HpaBHJ’IBHBIfI MHOT'OYT'OJIbHHUK; paJanyca

OKOJIO

BBIYUCIICHUSA CTOPOHBIL MMpaBHUJIBHOTO MHOI'OYI'OJIbHHUKA,

®opMyJIMpPOBaTh ONPEICICHUSI MOHATUH, CBA3AHHBIX C OKPYXHOCTBIO,
LEHTPaJIbHOTO ¥ BIMCAHHOTO YIJIOB, CEKYIIEM M KacaTeJIbHOM K
OKPY’KHOCTH, YTJIOB, CBS3aHHBIX C OKPYKHOCTbIO. DOpmMy/HpoBaTL U
AOKAa3bIBaTh TEOPEMBI CBSI3aHHBIX C
OKpykHOCThI0. M300pamxkarb, pacno3HaBaTh U ONHCBIBATH B3alMHOE
pacronoxeHue npsmMou u okpyxHoctu. M3odpaxare 1 popmynanpoBarb

O BIIMCAHHBIX yIUIaX, Vyrjax,

OIpPECACIICHUA BIIMCaHHBIX n OIMMCaHHBbIX MHOI'0yroJiIbHUKOB n

TPEYIrOJIbHUKOB; OKPYKHOCTH, BITMCAaHHOM B TpPCYrOJbHHUK, H

OKPY’KHOCTH, OIIMCAaHHOM OKOJIO TpeyroibHuka. PopmyaupoBaTrb H

AOKa3bIBaTb TCOPEMBI O BIIMNCAHHOM W OIMCAaHHOM OKPYXHOCTAX

TPCYroJIbHUKa U MHOTOYTOJIBHI/IKB..I/ICC.TIe)lOBaTI) CBOMCTBaA KOH(I)HpraHHIZ,
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OKPY>KHOCTH, OTUCAHHOW OKOJIO MPaBUILHOI'O MHOTOYTOJIbHUKA

CBSI3aHHBIX C OKPY)XHOCTBIO, C IIOMOIIBIO KOMITBIOTEPHBIX IPOTPAMM.
Pemats 3a7aun Ha TIOCTPOCHME, JOKA3aTEIbCTBO M  BBIYMCIICHUS.
MoaennpoBaTh yCIOBHE 3a7add C IOMOIIbIO 4YepTeXka MIM PHUCYHKA,
NPOBOAMTH JIOTIOJTHUTENILHBIC TIOCTPOCHUS B XO/I€ pelIeHUs. BplaeasaTh Ha
yepTexe KOHQUTrypanuu, HeoOXOAUMBbIE ISl IPOBEIeHUs] 0O0CHOBAaHUI J10-
TMYECKUX IIaroB pemieHus. UHTepnpeTHPOBATh MOJIYYEHHBIH pe3yabTaT

" CONMOCTABJIATDH €I'0 C YCIIOBUEM 3aJa4u.

6. 'eomerpuyeckue npeodpazoBanus (10 u)

[lonsatue o paerctBe ¢uryp. Ilonarue ABMKEHUS:

LEHTpAJIbHAsA CUMMETPHUH, NapaJuIeIIbHbINA MEPEeHOC, MOBOPOT. [loHsTHE O

occBasg H

noo0un GpuUryp v TOMOTETHH

OO0BsICHATH, U WJIIOCTPUPOBATH TOHATUS PaBEHCTBA QUTYP, TOJOOHS.
CTpouTs paBHBIC U CUMMETPUYHBIE (DUTYPHI, BHINOJHATH MapauIeIbHbIHI
nepeHoc u noBopoT. HMcciaepoBarh CBONCTBA JIBMKEHUMH C ITOMOILIBIO
BbInoJHATH [0  TeMaM

KOMIIBIOTEPHBIX ~ IIPOTrPaMM.

TCOMCTPUUCCKUX Hp606pa30BaHI/Iﬁ Ha IMMIO0CKOCTH

IIPOEKTHI

7. IlocTpoeHusi ¢ MOMOIIbI0 HUPKYJISA ¥ JTUHEHKH (5 u)

HOCTpOCHI/IH C IIOMOUIBIO NUPKYIIA U JIMHEUKHU

Pematp 3agauy Ha TOCTPOCHHWE C IOMOILIBIO LUPKYJIS M JIMHEHKH.
HaxoauThb ycioBusi CyIIECTBOBAHHS PEIICHUS, BBIIOIHATH MOCTPOCHUE
TOYEK, HEOOXOAMMBIX JJIsl TOCTPOSHUS UCKOMOK (urypsl. Jloka3bIBaTh,
9TO IOCTpOEHHas (hUrypa yIOBIETBOPSET YCIOBHSIM 3a1aud (ONpeaeasTh

YHCIIO peIeHUH 3a/1a4M MPH KaK10M BO3MOYKHOM BBIOOPE TaHHBIX )

8. U3mepenne reomeTpu4ecKux BeJn4uuH (25 u)

Jnvna JlnuHa  nomaHom.

PaccTosnue oT TOYkH 10 pr[MOfI. Paccrosnue MCKAY NapaJlyIeJIbHbBIMU

OTpE3Ka. [lepumerp MHOrOYroJBHUKA.
NpAMBIMHU. [[TMHA OKPYKHOCTH, YHCIO TC; JUIMHA IYTH OKPYXHOCTH.
I'pagycHas mepa yriia, COOTBETCTBHE MEX]Y BEIUYMHON LIEHTPaAJIbHOTO
yria u JUIMHOM Iyru okpyxHocTu. [loHsTHE TUIOmamy Mmiockux Quryp.
burypsl. [Tnomans
npsiMoyrosibHMKa. [Imomany napamienorpaMMa, TpeyroiabHUKA U Tparie-
mun  (ocHOBHBIE (opMynbl). DOpMyINbl, BbIpAXAOLIME IUIOMAIb
TPEYroJbHUKA YEPE3 ABE CTOPOHBI U YIOJI MEXKy HUMH, YEPE3 IEPUMETP

PaBHOCOCTaBIICH-HBIE n PAaBHOBCIIUKHE

OO0BsICHATL U W/LIIOCTPHPOBATDH IMOHATUE NEPUMETPA MHOTOYTIOJIbHHKA.
®opMyJIMPOBATH OINPENEICHUS PACCTOSHUS MEKIY TOUKaMH, OT TOUKH JI0
®opmyMpoOBaTHL W
IpagyCHOH Mepbl yIya, IUIOIIAJH.
®opMyJIMPOBaTh COOTBETCTBUE MEKIY BEITMUYMHOMN LIEHTPAJIBHOTO YIja U

MPsIMOH,
O0BLACHATH

MEXIy MapajUIeIbHBIMA  TPSIMBIMH.
CBOMCTBA JIJIMHEL,

JUTMHOM YT OKPYXHOCTH. OQOBSCHATHL U WJLIOCTPUPOBATH TOHATHUS
PaBHOBEIIMKMX M PAaBHOCOCTaBICHHBIX (uryp. BuiBoauTh Qopmyssl
IUIONIAZIEH  MPSIMOYTOJIbHUKA, u

Tpamenuu, a Takke (OpPMYIy, BBIPAXKAIOIIYIO IUIOL[Ab TPEyrojlbHHUKA

napajjiejaorpamMmma, TPECYTOJIbHUKA
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W paauyc BIIMCAaHHOW OKpYyXHOCTH;  (opmyna ['epona. Ilmomans
MHoroyrojpHuka. Ilnomane xpyra u miomaas cekropa. COOTHOLIEHUE

MEXTy TUIOIIAISIMH TTOTOOHBIX PUTyp

yepe3 JIBE€ CTOPOHBI M Yroid MEXAY HUMH, JJIMHY OKPYXHOCTH, IUIOIIAIb
kpyra. Haxoaurs 1omanb
TPEYTOJIbHUKA U YETHIPEXYroJbHUKU. OOBACHATh U WIJIIOCTPUPOBATH

MHOTOYTOJIbHUKA  pa30MeHueM  Ha
OTHOIICHHE IJIoNIa el MoAo0HBIX Guryp. PemaTh 3agaun Ha BEIYUCICHHIE
JIMHEHHBIX BEJIWYMH, IPaJyCHOM MEphl yIila U IUIOLIAAeH TPEyroJIbHUKOB,
YEeThIPEXYTrOJIbHUKOB U MHOTOYTOJIbHUKOB, JJIUHBI OKPYKHOCTHU U TUIOIIAIU
kpyra. Onupasch Ha JaHHbIE YCJOBHsS 3aJaud, HAXOAMTb BO3MOXHOCTHU
NpUMEHEHUsS HEoOXOoaUMBIX  (GopMyl, TpeoOpa3oBbIBATh  (HOPMYIIHI.
Hcnoab3oBath GhopMynbl 7151 000CHOBAHUS JOKA3aTEIbHBIX PacCyKJICHUN
B xoje peuieHus. UHTepnpeTupoBaTh MOIYYCHHBIH PE3yibTaT U COMO-

CTaBJATH €TI0 C YCJIOBHUEM 3a1a49u

9. Koopau

HaThl (10 u)

JlekapTOBbl ~ KOOPAMHATHI YpaBHEHHE  TIPSMOM.
Koopaunatsl cepenunbl orpedka. Dopmyna pacCTOSIHHUS MEXIY ABYMS
TOYKaMH IJIOCKOCTH. Y paBHEHUE OKPYKHOCTH

Ha IIJIOCKOCTH.

OO0bSICHAT, ¥ MIOCTPUPOBATH TOHITHE JEKApPTOBOI
KoopArHAT. BLIBOAUTH U HCHOJIB30BATH (YOPMYIIBI KOOPJIUHAT CEPEAUHBI
OTpe3Ka, PACCTOSHUS MEXIY JBYMS TOUYKAMH IIJIOCKOCTH, YpaBHEHHS
OpsIMON U OKPYKHOCTU. BBINOJHATH MPOEKTHI [0 TeMaM HCIIOIb30BaHUS

KOOPpAUMHATHOTO MECTOAA4 IIpd PCHICHHMM 3ada4d Ha BbIYHUCICHHA H

CHUCTCMbI

JOoKa3aTcJIbCTBa

10. BexTopsi (10 u)

Bekrop. lnuna (Monyne) BekTopa. PaBencTBo BekTopoB. KonnuHeapHbie
BeKTOpbl. KoopanHaTel BekTOpa. YMHOKEHHE BEKTOpA HA YHCIIO, CyMMa
BEKTOPOB, Pa3j0KEHUE BEKTOPA IO IBYM HEKOJUIMHEAPHBIM BEKTOpaM.
VYron mexnay Bekropamu. CKaJsipHOE TPOU3BENECHNE BEKTOPOB

q)OpMyJII/IPOBaTb OMPCACIICHUA U HWJUIIOCTPUPOBATL TIOHATUA BCKTOpPA,
JJINHBI (MO,[[y.TI}I) BCKTOpPA, KOJUIMHCAPHBIX BCKTOPOB, PABHBIX BCKTOPOB.
Bbruucaarsb JJIMHY W KOOPpAWHATBI BEKTOpA. Haxoauthb yrojix MeExay
BCKTOpaMHU. BbINOJIHATH Oornepanu HaJd BCEKTOPaMH. BbInoaHATL
IMPOCKTHI IO TEMaM HUCIIOJIB30BaHUA BCKTOPHOTO METOHa IIPU PCHICHUU
3aa4 Ha BBIYUCIICHUA U A0Ka3aTCIIbCTBa

11. DaemenTsl Jioruku ( 5 u)

Omnpenenenne. AKCMOMBI UM TeopeMbl. JlokazarenbcTBo. Jloka3aTenbcTBO
oT poTuBHOTO. Teopema, oOpaTHast faHHOM. [Ipumep 1 KOHTpIIpUMEp

BocnpousBoauth  GOpMyITHPOBKH KOHCTPYHPOBATh
onpeeneHus BocnpousBoaurts

(I)OpMyJII/IPOBKI/I U O0Kas3aTe€JIbCTBa H3YYCHHBIX TCOPEM, MNMPOBOAMUTDH

OIPEIIEIICHU;

HCCJIOXKHBIC CaMOCTOATCIIHLHO.
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HECJIOXKHBIC A0Ka3aTcjibCTBa CaMOCTOATCIBHO, CCBLJIATBCA B XOIC

000CHOBaHUI Ha OTPEICIICHIS, TEOPEMBbI, AKCHOMBI

Pe3epe epemenu —15u

7. Onucanme y‘leﬁHO-MeTOJII/I‘leCKOFO U MaTEPUHAJTBHO-TEXHUYIECCKOI'0 odecneyeHu 06p330BaTeJIBHOF0 nmpouecca

5 kaace
OcHnogHas numepamypa:

1. Marematuka.S kiacc: y4eOHUK JUIsl yganuxces obmieo0pasoBarenbubix yupexkaenuit / .M. 3ybapesa, A.I'. Mopakosud . — M., MHemMo3uHa
2015.

2. Marematuka 5 xinacc: yqaeOHUK aiist 001meo0pazoBatenbHbIX yupexaenuit/ H. 5. Bunenkun, B.J. XKoxoB u np. — M.:Muemo3una, 2013.

Hononnumenvras aumepamypa:
1. CaMocCTOSTENIbHBIC U KOHTPOJbHBIE pa0OTHI 110 MaTeMaTuKe s S5 kiacca. Epwosa A.11., ['onobopoowvko B.B. (2010, 208c¢.)

2. Tectsl mo matemaTuke. 5 kiacc. - Pyonuykas B.H. (2013, 128c¢.)

6 KJacc
Ocnoenas numepamypa:

1. Marematuka.6 kjacc: yueOHUK JJIs ydaniuxcsi oomeo0pa3zoBarenbHbix yupexaenuit / .. 3ybapesa, A.I'. Mopakosuu . — M., MHemo3uHa
2015.

2. Marematuka 5 xinacc: ydeOHUK 115 001eo0pazoBarenbHbIX yupexaenuit/ H. 5. Bunenkun, B.M. XKoxoB u np. — M.:Muemo3una, 2013.

Hononnumenvuas numepamypa:
1. CamocrosTenbHble U KOHTPOJIbHBIE pabOTHI 110 MaTeMaTuke ais 6 kiacca. Epwosa A.11., I'onobopoowvko B.B. (2010, 192c.)

2. Tectsl Mo MaTeMaTuke. 6 knacc. - Pyonuyxas B.H. (2013, 144c.)
3. Maremaruka. Jlumaktnaeckue Marepuaiiel. 6 knace. bpaeun B.I"., Yeounos A.b., Yyaxos I1.B. (2005, 160c.)
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http://www.alleng.ru/d/math/math688.htm
http://www.alleng.ru/d/math/math1280.htm
http://www.alleng.ru/d/math/math694.htm
http://www.alleng.ru/d/math/math1281.htm
http://www.alleng.ru/d/math/math716.htm

7 KJ1ace

OcnosHas tumepamypa:
1. Anre6Gpa. 7 kiacc.:yueOHHK aJisi 001eo0pa3oBarenbHbIX opranuzanuii/ Makaperaes FO.H., Munarok H.I'. u np.; mox pex C.A.
TensikoBckoro. M. [Ipocsemnienue, 2013
2. Teomerpus 7-9 k. Aranacsia JI.C. u npllpocsemenne2018

Lononnumenvnasn numepamypa:
1. A.H. Pypykun. [Toypounsie pazpabotku no aiareope k YMK A.I'. Mopakosuua, Mocksa 2010r., MueMo3uHa.

2. A.l'. MopakoBud . MeToaudeckoe ocooue yist yunrtens 7-9 kimaccel., Mocksa 2007T., MHeMO3HHA.

w

1O. I. Aynaunun, E.E. Tynsunnckas «Anredpa 7-9 knaccei» Tectsl , MockBa 2007r, MHemo3uHa
4. Epmosa A.Il, I'onobopoasko B.B., EpmoBa A.C. CaMocTosTenbHBIE U KOHTPOJbHBIE PabOTHI MO anredpe M reoMeTpuu it 7

knacca. M., «Miexkcay, 2009.

5. PabunoBuu E.M. «3agauu u ynpakxHeHUs Ha TOTOBBIX uepTexax. 7-9 kiaccol. ['eomerpust.-M.: Unekca, Xapbkos:I umuasus,2010.
6. Aunrebpa. 7 kimace. CamoctositenbHbIe padoThl. Arexkcanoposa JI.A. (2009, 104c.)

7. Anre6pa. 7 xnacc. KonTpoabsHbie paboThl. Arexcanoposa JI.A. (2009, 39c¢.)

8. Aunre6pa. 7 knacc. Kontponbnblie pabotsl. Jyonuyvin FO.I1., Tynvuunckasa E.E. (2006, 48c¢)

8ki1ace

Ocnoenas numepamypa:
1. Aunre6pa. 8 kmacc.: yueOHHK aJig 001meoOpa3oBaTenbHbix opranu3anuii/ MakaperaeB FO.H., Munarok H.I'. u np.; mox pen C.A.
TensikoBckoro. M. [Ipocsemenue, 2017
2. Teomerpus 7-9 k. Atanacsa JI.C. u np I[Ipoceemenne2018

Lonoanumenvnasn numepamypa:
1. PabunoBuu E.M. «3anaun u yrpaxHeHHs Ha TOTOBBIX uepTexax. 7-9 knaccel. ['eomerpus.-M.: Unekca, XappkoB:I umuazus,2010.

2. Aunrebpa. 8 kimace. CamocTosTenbHbIC pad0Thl. Anexcanoposa JL.A. (2013, 112¢.)
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http://www.alleng.ru/d/math/math601.htm
http://www.alleng.ru/d/math/math600.htm
http://www.alleng.ru/d/math/math1069.htm
http://www.alleng.ru/d/math/math624.htm

3. Anre6pa. 8 xiacc. KontpoabsHbie paboThl. Anexcanoposa JI.A. (2009, 40c.)
4. Aunre6pa. 8 xnacc. Kontponbasie pabothl. Jyonuywsin FO.I1., Tynvuunckas E.E. (2005, 48c¢.)

9 kiaacc

OcHognas numepamypa:

1. Aurebpa. 9 knacc.:yueOHUK 111 oOmieoOpazoBarenbHbIX opranm3anui/ MakaperaeB FO.H., Munmiok H.I'. u ap.; mox pen C.A.
TensikoBckoro. M. IIpocsemienue, 2017

2. Teomerpus 7-9 kin.Atanacsu JI.C. u np IIpocsemenne2018

Hononrnumenvras numepamypa:
1. PabunoBuu E.M. «3amgaun u ynpaxHeHHs HA TOTOBBIX yepTexax. 7-9 kmaccel. ['eomerpus.-M.: Unekca, Xappkos:I mmuazus,2010.

2. Aunrebpa. 9 xkmace. CamoctostenpHbIe padoThl. Anekcanaposa JILA. (2012, 88c¢.)
3. Aunre6pa. 9 xnacc. KontpoabsHbie paboThl. Anexcanoposa JIL.A. (2010, 32¢.)
4. Aunre6pa. 9 xnacc. Kontponbusie pabotel. Jyonuywsin FO.I1., Tynvuunckas E.E. (2005, 48c.)
5.
8. Ilnanupyemble pe3yJibTAThI H3YUeHHUs] y4eOHOT0 MpeIMeTa, Kypca (B T.4. 110 roJaM o0y4yeHust).
Hartypaabhble ynciaa. JIpooun. PannonajbHbie yncia

Y4eHuk HayuuTcH:
v' IOHMMATb OCOOEHHOCTH JECATUYHON CUCTEMBI CUNCIICHHUSI,

ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C JEIMMOCTBIO HATYPAJIBHBIX YHCEIT;

BbIpaXkaTh YMCJIa B SKBUBAJIEHTHBIX (hopMax, BbIOMpasi Harbosee MoIXO0/ISUIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIlUH;

CpPaBHUBATh U YIOPSAI0YMBATH PAllMOHAIBHBIC YUCIIA;

BBIIIOJIHATH BBIYUCIIEHUS C PALIMOHAIBHBIMU YUCIIAMU, COYETAsl YCTHBIE U ITMCbMEHHBIE IIPUEMBI BBIYMCIICHUM, IPUMEHEHHE KAJIBKYJIATOPA;

ANENENENEN

HCIIOJIb30BATh MMOHATHA U YMCHUS, CBA3AHHBIC C IPONIOPHHUOHAIIBHOCTHIO BEJIMUWH, MPOLUCHTAMH, B X0 € PCIICHUA MATCMATHYCCKUX3a/la4d U
3aZlaq U3 CMCKHBIX IMPECAMCTOB, BBITIOJIHATH HCCIIOKHBIC ITPAKTUYCCKHUC paC‘{éTH.
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http://www.alleng.ru/d/math/math663.htm
http://www.alleng.ru/d/math/math664.htm
http://www.alleng.ru/d/math/math615.htm
http://www.alleng.ru/d/math/math598.htm
http://www.alleng.ru/d/math/math1070.htm

Yuenux nonyuum 6o3moodicrnocme:.

V' NO3HAKOMUMbCS ¢ NOZUYUOHHBIMU CUCEMAMU CYUCLCHUS C OCHOBAHUAMU, omaudnbimu om 10;
V' yenybumo u pazeums npeoCcmasienus 0 HaAmypailbHbLX YUCLAX U CEOUCMBAX OCAUMOCTIU,
V' Hayuumvcsa UCnOIb306amb NPUEMbL, PAYUOHATUSUPYIOUIUE BbIYUCLCHUSA, NPUOOPECMU NPUBBIUKY KOHMPOIUPOBAMb GbIUUCLCHUS, SblOUPAsL
ROOX005uuLl OISl CUMYAyuL CROcoo.
JleiicTBUTEJIbLHBIE UM CJIA

Y4ueHHNK Hay4nUTCS:

v HCIIOJIb30BAaTh HAYAJIbHBIC ITPCACTABIICHUA O MHOKCCTBC I[GﬁCTBHTQHLHLIX YHUCCII,
v ONCpHUPOBATH MOHATHUEM KBAAPATHOTO KOPHA, IPUMCHATH €I'0 B BBIYMCIICHUAX.

Yuenux nonyuum eo3moicrnocmo.
v paseunio npe@cmaeﬂeHue O 4Hucie u 4Yucjiloesvlx cucmemax om HamypalbHblX 00 OelicmeumenbHbiX uucei, o poau BLIYUCTICHULL 8

npakmuxe,
v’ pazsumo u yenyoums 3HaHUsL 0 OeCAMUYHOU 3ANUCU 0CLICMEUMENbHBIX YUCel (RepuodudecKue u Henepuooudeckue opoou,).

HN3mepennsi, npudIn:KeHUsI, OLlEeHKH

YYeHUK HAYIUTCS:
v/ HCIOJIb30BATh B X0A€ pCUICHUA 3a1ad 9JICMCHTAPHBIC ITPCACTABICHUA, CBA3AHHLBIC C HpI/I6HI/I)KéHHBIMI/I 3HAa4YCHUSIMU BCIIMYHH.

Yuenux nonyuum 603moacHocme:.
4 NOHANb, YMoO 4Yucjioevle aaHHble, Komopble UCNOJIb3YHOMCA onst xapakmepucmuxku 00bexmos OKpyJtcaroweco mupa, AeiAromcs

npeumymwecmeerHo I’lpu6]lu9f0éHHblMu, umo no sanucu npu6ﬂu9fCéHHblx 3HaYeHUl, CO()@pJfCGWMXC}Z 6 uH(pOpMCll{uOHHblx UCmMo4YHUKAaXx,

MOINCHO cydumb 0 noepewHocmu npu6/zu9fceﬂuﬂ;
4 NOHANb, YMO nocpeutHocmys pesyjlbmama gblyUCTeHUL 00JIICHA ObIMb cousmepuma ¢ nocpeutHocnsvro UCXOOHBIX OAHHBIX.

Auaredpanyeckue BbIpaKeHHUs

Y4eHuk HayuuTcH:
v OmepHpoOBaTh TOHATHAMH «TOXIECTBO», «TOXIECTBEHHOE IpeoOpa3oBaHHe», pellaTh 3aJaud, Cojeprkaliue OyKBEHHBIE IaHHBIC,

paboTtath ¢ hopmynamu;
v/ BBINIOJIHATH MPEOOPA30BaHMS BRIPAKCHUH, COEPIKAIINX CTEIICHN C IETBIMHU MOKA3aTeSIMU U KBaIPaTHBIC KOPHU;
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v/ BBINIOJIHATH TOXKIECTBEHHBIC MPEOOpPA3OBaHUS PAIMOHAIBHBIX BBIPAKCHHH HA OCHOBE MPaBHJI JCWCTBUH HaJ MHOTOWICHAMH H
anreOpanvdecKuMu IpoOsSMH;
v/ BBIIOJIHATH PA3JI0KEHUE MHOTOYJIEHOB Ha MHOYKHTEIH.

Yuenuk nonyuum 603mM04cHOCHb HAYYUMbCA:
V' 6bINOIHAMb MHO20UWA206bLE NPEOOPA306AHUS PAYUOHALLHBIX GbIPAJICEHUL, NPUMEHAA WUPOKULL HAOOD CNOCOO06 U NPUEMOE;

v\ npumensamob moodicoecmeennvle npeobpazoeanus 0N peweHus 3a0ay U3 pasiudHbiX pazoenos Kypca (Hanpumep, 0N HAXONCOCHUS.
Haub01bUe20/HaUMEHbULE20 3HAUEHUS BbIPANCEHUSL).

YpaBHeHus
Y4yeHuk Hay4yuTc:
v/ peliaTth OCHOBHBIE BHbI PALMOHAILHBIX YPABHEHHI C OJHOM IIEPEMEHHOM, CUCTEMBI BYX YPAaBHEHHIA C IBYMs IIEPEMEHHBIMU;

v/ [IOHMMaTh ypaBHEHHE KaK BAKHEUIIYIO MaTEMAaTHYECKYIO MOJENb IS ONHMCAHHMS W W3YYEHHs PasHOOOPA3HBIX PEabHBIX CHTYaIlHid,
pelaTh TEKCTOBBIE 33Ja4M aIreOpanyecKuM METOI0M;

v IpUMEHSTh TpapuvecKue MPEACTABICHUS Ul HCCICAOBAHHS yPaBHEHHM, WCCIEMOBAHWS WM DPEIICHHUS CHCTEM YPaBHEHHU C IBYMs
[IEPEMEHHBIMMU.

Yuenuk nonyuyum 6o3mooicnocme:
v’ 06r1ademov cneyuanbHbIMU RPUEMAMU PEueHUs. YPAGHEHULL U CUCIEM YPAGHEHULL, YE6EPEeHHO NPUMEHAMb ANNapam yPaeHeHull O peuleHus

PA3HOOOPA3HBIX 3A0aY U3 MAMEMAMUKU, CMENHCHBIX NPEOMeMmos8, NPAKMUKU,
v’ npumensamo 2paguueckue npedcmaesnenus O UCCIeO06AHUS YPAGHEHULL, CUCTEM YPAGHEeHUll, coOepicawux OyKeennble Kod(huyuenmel.

HepaBencrBa
YYeHUK HAYyYHTCA:
v/ TIOHUMATh U TIPUMEHSTH TEPMHUHOJIOTHIO i CHMBOJIMKY, CBSI3aHHbIE C OTHOIIICHHEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

v peuiaTb JINHEMHbBIE HCPAaBCHCTBA C OIHOM nepeMeHHoﬁ U UX CHUCTEMbI, pCUIaTb KBAAPATHBIC HCPABCHCTBA C OHOpOI>'I Ha l"pa(l)I/I‘{eCKI/IC
MMPEACTaBJICHU,
v MPUMCHATD allrrapaTt HEPABECHCTB JJISI pCHICHUA 3a/1a4 U3 PA3JIMYHBIX Pa3ACJIOB Kypca.

Yuenux nonyuum 603MOACHOCHb HAVYUMBCA.
V' pazHoobpazHvbiM npuémam OOKA3amelbCmed HEPABeHCMS, Y8EPEHHO NPUMEHIMb Annapam HEpPAeeHCms OJisi PeuleHUs PA3HOOOPAZHbIX

Mamemamuyeckux 3a0ay U 3a0ay U3 CMeNCHbIX npeomMenos, NPaKmuKu,
V' npumensme  2paguueckue npedcmagieHus O UCCLEO08AHUSL HEPAGCHCMS, CUCMEM  HEePABEHCME,  COOepHCauux  OYKeeHHble
K03 puyuernmol.
OcHoBHbIe NOHATHA. UncI0BBIC PYHKIMHT
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Y4yeHuk Hay4yuTCcH:
v NOHMMATh M UCIIOJIb30BaTh ()YHKIIMOHAILHEIE TIOHATHS M A3IK (TEPMHHBI, CAMBOJIMYECKHE 0003HAYEHHS);

v’ CTPOMTH rpaMKu 3JEMEHTAPHBIX (YHKIMI; HCCIAEN0BATH CBOMCTBA YMCIIOBBIX (DYHKIIMI HA OCHOBE U3YYEHHMS IIOBEAECHHS UX IPA(UKOB;
v noHMMaTh (PYHKIMIO KaK BAKHEHIIYI0 MaTEMaTHYECKYIO MOJIENb Ul OMMCAHUS MPOIECCOB U SIBJICHHUM OKPYXKAIOIIEro MUpa, MPUMEHSTh
(GYHKIIMOHAIBHBIN S3bIK JJI OMMCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN MKy (PU3MUECKUMH BETUYUHAMHU.
Yuenux nonyuum 603moocHocmes Hay4umocs:
v’ npoeodums uccredosanus, CEA3AHHbIe C U3VYEHUEM CE0UCME (YHKYUL, 6 MOM HUCLe C UCNOIb306AHUEM KOMNbIOMEpPAd, HA OCHOBe
2paghuKos uzyueHHviX GYHKYUL cmpoums Ooee ClodcHble epapuKu (KycOUHO-3A0aHHble, C «BLIKOJIOMBIMUY MOYKAMU U M. N.);
v’ ucnonvzoeams QYHKYUOHALbHBLE NPEOCMABLCHUS U CEOUCMEA QYHKYULL OISl PEULeHUS. MAMEMAMUYECKUX 3A0ay U3 PA3IULHBIX PA30el08
Kypca.
YucsioBble M0OCJ€10BATEIbHOCTH
Y4eHHK Hay4duTCs:
v NOHMMATh M MCIIOJIb30BaTh A3bIK MOCIEI0BATEILHOCTEH (TEPMHUHBI, CHMBOJIMYECKHE 0003HAYEHHS);

v 1puMeHSTh (POPMYJIBI, CBSI3aHHBIE C apU(PMETHYECKON W TE€OMETPHUYECKOW MPOTrPEeCcCcUeid, W ammapar, chOPMUPOBAHHBIN MPH M3Y4CHUH
JpYTHUX Pa3/esioB Kypca, K pelIeHHIO 33/1a4, B TOM YHCJIE ¢ KOHTEKCTOM U3 pealIbHOM JKU3HH.
Yuenux nonyuum 603modcnocms Hayuumvcs:
v’ pewams KOMOUHUPOBAHHbIE 3A0AYU C NPUMEHEHUEM HOPMYIL N-20 YJACHA U CYMMbl NePEbIX I YJICHO8 APUMMEMUHECKOU U 2e0MempPUuYecKoll

npoepeccuu, NPUMEHAA npu 3mom annapani prl8H€Hl/llZ Uu HepaeeHcme,
V' noHUMAame apudmemuyecKyio u 2eoMempudecKyio npoepeccuio Kak QYHKYUU HaAmypaibHo20 apeyMeHmad, Cé;A3bléamb apu@pmMemuieckyio
npoepeccuro ¢ AUHEUHbIM POoCmom, ceomMempudecKyto — C IKCNOHEHYUAJIbHbIM POCIMOM.
OnucareJpHasi CTATHCTHKA
YueHnk HAay4YUTCA UCIIOJb30BAaTh HpOCTGﬁHIHG CHOCOOBI MNpEaACTaBJICHUA U aHaJIn3a CTATUCTUYCCKUX NJAHHBIX.
Yuenuk noaysunit 603MOAMNCHOCHIb npuo6pecmu nep@onauaﬂbelzZ onslm opeanuszayuu c6opa OaHHBIX npu npoeedeHuu onpoca 0611466’”166HH020
MHEHUS, OCYWeCmEIAMb UX AHAIU3, NPEOCMAasAmb Pe3yIbmamyvl Onpoca 6 6uoe mabauyvl, OUaPammoi.
Cay4aiinble cOOBITHSI M BEPOSATHOCTH
YueHnk HAaYIHUTCA HAXOAUTH OTHOCUTCIIBHYIO YaCTOTY U BEPOATHOCTDH cnyqaﬁﬁoro CcOOBITHS.
Yuenuk noaysum 603MODfCHOCI’I’lbI’lpM06pecmu onslm I’ZpO@@d@le{}l C.flyltaleblx IKCnepumenmos, 6 nmom uucie C NnOMOwbl0 KOMNbIOMEPHO2O0
MOOenupoBanus, UHMepnpemayul ux pe3yabmamos.
Kom0nnaropuka
YueHnk HAay4IUTCA pe€llaTb KOM6I/IH3T0pHBIe 3aa4M Ha HaXO0XJICHUEC YHCJia 00BLEKTOB UIU KOM6I/IHaIII/II7L
Yuenuk nonyuum 603mModCHOCMbHAYYUMbCA HEKOMOPbIM CNeYUdIbHbIM NPUEMAM PeUeHUs KOMOUHAMOPHBIX 340a.
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Harasinnas reomerpus
Y4eHUK Hay4HTCS:

v
v
v
v
v

pacrio3HaBaTh Ha 4YepTeXax, pUCYHKaX, MOAEISAX U B OKPYKAIOLIEM MUPE IUIOCKUE U IPOCTPAHCTBEHHBIE F'€OMETpUYEeCKUe (QUTYpHI;
pacrio3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOJIbHOIO Napaieenunesa, IpaBUaIbHON NUpaMU/bl, IUIMHIPA U KOHYCA;

CTPOUTH PAa3BEPTKHU KyOa U MPSIMOYTOJIBHOTO MapauIeIIeUIea;

OTIpeNeNIATh 1O JIMHEHHBIM pa3MepaM pa3BEPTKHU (GPUTYpHI IMHEHHBIE pa3Mephl caMoil GUTyphl B HA000POT;

BBIYUCIISITH 00BEM MPSMOYTOJIFHOTO NapaljiesieIHuIe a.

Yuenux nonyyum 6o3mooicnocme:

V' Hayuumocs 6bIMUCHAMb 00BEMbI NPOCMPAHCNEEHHBIX 2EOMEMPUUECKUX (PUYD, COCMABNIEHHBIX U3 NPAMOY20IbHbIX NAPATICIENUNE0E;

V' yenybume u pazeums npeoCcmaesieHus 0 NPOCMPAHCIMEEHHbIX 2e0MEMPUUECKUX PUYPAX;

V' HAyuumbCs nPUMEHAMb NOHAMUE PA3EEPMKU OIS 8LINOTHEHUS. RPAKMUYECKUX PACUEMO8.

I'eomeTpuueckne purypsi
Y4eHuK HayYuTCs:

v
v
v

v
v

MOJIb30BATHCS A3BIKOM T€OMETPHUU JJISl OTIUCAHUS IPEIMETOB OKPYKAIOIIET0 MUPa U UX B3aMMHOT'O PACIIOJIOKEHHUS,
pacro3HaBaTh U U300paXkaTh HA YEPTEKAX M PHCYHKAX T€OMETPHUECKUE (PUTYPHI M UX KOH(PUTYpAIHH;

HAXOJHUTh 3HAUYEHUS JJIMH JTMHEWHBIX AJIEMEHTOB (PUTYp U UX OTHOLIEHUS, IPaycHYI0 Mepy yrioB oT 0° qo 180°, mpuMeHss onpeaeeHus,
CBOICTBa U MpHU3HAKU (DUTYP U UX DIEMEHTOB, OTHOIIEHUS (HUTYyp (PaBEHCTBO, M01001e, CHMMETPUHU, TOBOPOT, MapaiedbHbIN MEPEeHOC);
OTIEpUPOBATH C HAYATHHBIMU MOHATUSMU TPUTOHOMETPUHU U BBIMIOIHSTH SJIEMEHTAPHbBIE ONepaliy HaJl GYyHKIUSIMH YTJIOB;

pewaTh 3aaud Ha J0Ka3aTelbCTBO, ONMHMPAsCh HA HM3Y4YE€HHBbIE CBOMCTBA (UIYp M OTHOIIEHUM MeX1y HUMU W HPUMEHSS H3y4YeHHBIE
METO/Ibl JOKA3aTENIbCTB;

pelaTh HeCIOoXKHbIE 3a7]a4l Ha TIOCTPOEHHUE, IPUMEHSSI OCHOBHBIE aITOPUTMBbI IOCTPOEHHUSI C TOMOIIBIO IUPKYJIIS U JIMHEHKH;

pemarh npocTeime MmIaHUMETPUUECKHE 3a/1a4H B IPOCTPAHCTBE.

Yuenux x NOJYYUN 603MOICHOCNLDL.

v

v

081a0emb Memooamu peuleHus 3a0ai HAd BblYUCIeHUs U 00KA3AmerbCmed: MemooomM Om HPOMUBHO20, MemoOOM No000Us, Memooom
nepebopa 6apuanmos u MemoooM 2eoOMempuiecKux Mecn moyex,

npuobpecmu onvim NPUMEHEeHUAN2eOPAULecK020 U MPUSOHOMEMPULECKO20 annapama u uoeti 08UICEHUs NPU PeuleHuU 2eoMempuiecKux
3a0ay,

061a0emv MpPAOUYUOHHOU CXeMOU peueHUs 3a0a4y HaA HNOCMPOeHUue ¢ NOMOWDbIO YUPKYISL U JIUHEUKU.AHAAU3, NOCMmpoeHue,
00KA3ameNbCmeo U ucciedosanue,

HAYYUMbCsl peulams 3a0a4u Ha NOCMpOEeHUEMEMO00M2e0MEMPULECKO2OMECTNAMOYEKUMEMOOOMNOO00US;
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v
v

npuobpecmu onvim Uccie008aHus COUCMENIAHUMEMPUYECKUX DUYp ¢ NOMOUbIO KOMNBIOMEPHBIX NPOCPAMM,
npuobpecmu onvim GblNOJHEHUs. NPOeKmMosno memam «l eomempuueckue npeodopazosanus Ha niockocmuy, «llocmpoenue ompesxkos no

dopmyne».

I/I3MepeHne reOMETPUYIECCKUX BCJINIHH

Y4yeHuk Hay4yuTc:

v

\

v

HCIIOJIb30BaTh CBOMCTBA M3MEPEHUS JUIMH, IUIOMIAIeH U YIJIOB MIPH PEIICHUH 33]a4 Ha HAXOXKJIEHUE JJIMHBI OTPE3Ka, UTMHBI OKPYKHOCTH,
JUTMHBI IyTH OKPYKHOCTH, TPAlyCHON MEPHI YIIIa;

BBIUHCIIATH IUIOMIAIN TPEYTOJIBHUKOB, PSIMOYTOJLHUKOB, MTAPAILICIONPaMMOB, TPATICIHI, KPYTOB 1 CEKTOPOB;

BBIYUCIIATH JUTMHY OKPY>KHOCTH, JUTHHY JTYTH OKPY>KHOCTH;

BBIYUCIIATH JIJTMHBI JIMHEWHBIX 3JIEMCHTOB (PUTYp M WX YIJIbI, HCIOJB3Ysl (OPMYJIbI UTMHBI OKPY)KHOCTH W JIJTMHBI JIyTH OKPYXHOCTH,
dbopMmynsl momaaeu guryp;

pemarh 3aJaud Ha JIOKa3aTeNbCTBO C MCIOJIb30BaHUEM (HOPMYJ JUIMHBI OKPY)KHOCTH W JIIMHBI JIyTH OKPYXKHOCTH, (POPMYJI TUIOIIAACH
(uryp;

pemarh MPaKTUYECKHUE 3aaui, CBS3aHHBIC C HaXOXICHUEM I'€OMETPHUCCKUX BEIMYUH (MCIONB3Ys TPU HEOOXOIUMOCTH CHPaBOYHUKU U
TEXHUYECKUE CPE/ICTBA).

Yuenuk noaydun 603MONCHOCHb HAYYUIMbCA.

v
v
v

BLIYUCTIAMb NAOWAOU PUSYD, COCMABIEHHBIX U3 08YX UNU OONee NPAMOY20NbHUKOS, NAPATNEN02PAMMO8, MPeEY20bHUKO8, KpYed U CeKmopa,
BLIYUCTIAMb NIOWAOU MHO20Y20IbHUKOS, UCHOIb3YA OMHOWEHUS PABHOBETUKOCU U PABHOCOCMABIEHHOCIU,
NPUMEHAMb aneedpaudeckuil U mpuecoHOMempudecKuti annapam u uoeu OBUMCEHUs NpU peueHuu 3a0ay Ha 6bluucienue nioujaoet

MHO20Y20/IbHUKOS.

Koopaunartsi
YdueHuK HayuInTCS:

v
v

BBIYUCIIATH JJIMHY OTPE3Ka IO KOOPpAWHATAM €T0 KOHIOB; BBIYMCIATE KOOPAWHATBI CCPEANHBI OTPE3KaA,
HCIIOJB30BaTh KOOp)II/IHaTHHﬁ MCETOJ IJIs1 U3YUCHUA CBOICTB MMPAMBIX U Opr)KHOCTGfI.

Yuenux nonyyum 603moocrHocme:.

v

0811a0emsb KOOPOUHAMHBIM MEMOOOM PEUeHUA3A0aAY HA BbIYUCTIEHUS U OOKA3AMENbCMBA,
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v npuobpecmu onblmucnonb308anus KOMIbIOMEPHBIX NPO2PAMM O/ AHAIU3A YACTIHBIX CILYYAe8 63AUMHO20 PACNONONCEHUS OKPYICHOCMEN U
NPSIMBLX,

v’ npuobpecmu onvimevinonnenus npoekmosna memy «lIpumenenue KoopouHammno2o memooa npu peuwieHulu 3a0a4 HA 6blYUCLeHUS U
00KA3AMeNbCmea.

BekTopnl

Y4yeHuk Hay4yuTc:
v omepupoBaTh C BEKTOPAMH: HAaXOIUTh CYMMY M pPa3sHOCTb JIByX BEKTOPOB, 3aJaHHBIX I'€OMETPUYECKHM, HAXOIUTh BEKTODP, PaBHBIN

MMPOU3BCACHUIO 3a/JTaHHOI'O0 BEKTOPA HA YHCIIO,

v HaxXOJuThb AJId BCKTOPOB, 3aJIaHHBIX KOOpJAWHATAMU: JJIMHY BCKTOPA, KOOPJAWHATBI CYMMbI U Pa3HOCTHU ABYX U Ooiece BCKTOPOB, KOOPAWHATHI
IIPpOU3BCACHUS BEKTOPA HA YUCIIO, IIPUMCHS ITPU HCO6XOI[I/IMOCTI/I COquaTeHBHBIﬁ, HepCMCCTI/ITCHLHHﬁ u pacnpenenHTenLHHﬁ 3aKOHBI,

v BBIYHCIATH CKaJIIPpHOC MMPOU3BCACHUC BEKTOPOB, HAXOAUTDH YTOJI MCKAY BCKTOPAMH, YCTAHABIIMBATD NCPIHCHANKYIIIPDHOCTD IIPSAMBIX.

Yuenux noayvuumeo3smoricHocmy:
v’ oenademv 6eKMopHbIM MeMOOOM OIS PeUeHUs 3a0ay HA 6bIYUCLCHUS U OOKA3AMENbCMEd,

v npuo6pecmu Onbvbin 6bINOJIHEHUA NPOEeKMOoBHA memy «NnpumMeHeHue e6eKnopHo2co Mmemooa npu peweruu 30044 HA BbLIYUCAEHUS U

00KA3amenIbCmea.
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