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OBIHIEOBPA3OBATEJIbHAA ITPOI'PAMMA
IO MATEMATHKE 10—11 KJIACCBbI

CTpyKTypa nporpaMmmsl

[Iporpamma cpemHero o0Iero 00pa3oBaHus MO MaTEMATHKE COJEPIKUT CIICAYIOIIHNE Pa3ACIIb:

1. IlosicHUTEIRHAS 3aIIHCKA.

2.TpeGoBanus K pe3yabTaTaM.

3. ConeprkaHue Kypca, BKIIOYAIOIIee ePeYeHb OCHOBHOT'O M3y4aeMOT0 MaTepHalia, pacpeielIEHHOTO 110 COJIepKaTeJIbHBIM pa3/ieiaM ¢ YKa3aHUeM
MIPUMEPHOTO YKCIIa YACOB HA U3yYE€HHE COOTBETCTBYIOIIETO MaTepHaa;

4. TemaTHueckoe MIAHUPOBAHUE C OMUCAHHEM BHUJIOB y4eOHO nearenbHocTH ydyammxcs 10—11 knaccoB U yka3aHHeM IPUMEPHOTO YKCia YacoB Ha
M3y4eHHE COOTBETCTBYIOIIETO MaTepHalIa;

IosicHuTeIbHAS 3aMUCKA

[IporpamMMma cocraBneHa Ha ocHoBe [IprMepHOit 0CHOBHOI 00pa3oBaTeNbHOM MPOrpaMMbI CpEeAHEro 001Iero o0pa3zoBaHus, 0A00OPEHHON pelleHreM
benepanbHOro yueOHO-METOIMYECKOT0 00beTUHEHHS 110 001IeMy 00pa3oBanuio (IpoToko ot 28 utons 2016r. Ne 2/16-3). basucHsliii yueOHbII
(oOpa3oBarenbHBIN) MJIAH HA U3yYCHHE YTIyOJIeHHOW MaTeMAaTUKH B CPEHEN IIKOJIe OTBOAUT 6 Y4eOHBIX YacOB B HEJIENIO B TEUEHUE KAXKIOTO rojia
o0yuenus, Bcero 408 ypokoB (4 4 anreOpsI U 2 yaca reoMeTpuu B Henelno). [Iporpamma mpeaycMaTpruBaeT UCIOIb30BaHNE YICOHHKOB «Anredpa u
Havaya maremarudeckoro ananmm3anC.M.Hukonbsckuit u «['eomerpusi» JI.C.ATaHnacsH.

TpeOoBanus k pesyabTraTam
M3yuenne MaTeMaTUKU Ha YIIIyOJI€HHOM YPOBHE B CpeJHEH IIKOJIe JaeT BO3MOXKHOCTh 00YJalOUIMMCs JOCTUYb CIECAYIOIIMX Pe3yIbTaTOB Pa3BUTH:

dnemenmol meopuu MHOIHCECME U MAMEMAMUYECKOU J1I02UKU

o CBOGOIHO ONEPUPOBATH MOHATHAMH: KOHEYHOE MHOXKECTBO, DIEMEHT MHOXKECTBA, TTOJMHOKECTBO, TIEPECEUCHHE, 00BEINHEHHIE H PA3HOCTD
MHO’KECTB, YACJIOBbIE MHOXECTBA HA KOOPJUHATHOM NPSIMOM, OTPE30K, UHTEPBAJI, IOJYUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOM TOUKOM,
rpaduyeckoe MpeacTaBIeHHe MHOXKECTB Ha KOOPIMHATHON TIOCKOCTH;

® 3a/1aBaTh MHOKECTBA MEPEUYNCIIEHUEM U XapaKTEPUCTUUECKIUM CBOWCTBOM;

® ONEpUPOBATH MOHATHIMM: YTBEPKICHHUE, OTPULIAHUE YTBEPKICHUS, UICTUHHBIE U JIOXKHBIE YTBEP)KJIEHUS, IPUUHMHA, CIEICTBUE, YACTHBIN CIIydai
00I11er0 yTBEPKACHUS, KOHTPIIPUMED;

! 351ech 1 manee: 3HATH ONpE/IEICHHE TIOHSTHS, 3HATH M YMETh 000CHOBBIBATH CBOMCTBA (IPH3HAKH, €CIIH OHH €CTh) MOHSTHS, XaPAKTEPH30BaTh CBSI3M C APYTHMH MOHATHAMH,
MIPE/ICTABIISISL OJTHO MOHSATHE KaK YacTh LEJIOCTHOTO KOMIUIEKCa, UCIIOIb30BaTh IIOHITHE U €TI0 CBOMCTBA IPH MTPOBEJCHUH PACCYKICHUH, 10Ka3aTeIbCTB, PELICHHH 3a/1a4.



® [IPOBEPATH NPHUHAIEKHOCTD AIEMEHTA MHOXKECTBY;

® HaXOJIUTh IepeceuyeHue U 00beTMHEHNE MHOKECTB, B TOM YHCJIE MTPEICTaBICHHBIX Ipa)UuecKy Ha YHCIOBOM NMPSAMON M HAa KOOPJUHATHON
IIJIOCKOCTH;

® IIPOBOJUTH JJOKA3aTEIbHbIE PACCYKACHUS A1l 0OOCHOBAHUS UCTUHHOCTH YTBEP)KICHUH.

B noeceonesnoil scusnu u npu uzyueHuu Opyeux npeomMemos:

® HCIIOJb30BaTh YMCJIOBBIC MHOXKCCTBA Ha KOOpHHHaTHOﬁ HpSIMOfI Hn Ha KOOpI[HHaTHOﬁ IMJIOCKOCTU AJId O CaHUA PCAJIbHBIX TPOLECCOB U SIBJICHI/II\/'I;
IMPOBOAUTDL AOKA3ATCIIbHBIC PACCYKACHUA B CUTyalluAX HOBCCI[HGBHOﬁ JKHU3HHU, ITPU PCUICHUHU 3aaa4 U3 APYTIUuX NpCIMECTOB.

Yucna u evipasrxcenus

e (CB000AHO OnIEpUPOBATh MOHATUSAMU: HaTypaJlbHOE YHCII0, MHOKECTBO HATYpPaJIbHBIX YHCEI, 1IEJI0€ YUCII0, MHOKECTBO LI€JIbIX YUCell,
OOBIKHOBEHHasl P00k, 1ecATUYHAsL JPOOb, CMELIAHHOE YKHCII0, PALIMOHAIBHOE YHCII0, MHOXKECTBO PALIMOHAIBHBIX YMCEN, HPPALlMOHAIBHOE YUCIIO,
KOPEHb CTENEHU N, IEHCTBUTEIIBHOE YNCII0, MHOXKECTBO JEMCTBUTEIBHBIX YUCEN, FEOMETPUUECKAs NHTEPIIPETALMS HATypalbHbIX, LEbIX,
palOHAIbHBIX, JEHCTBUTEIbHBIX YNCE,

® [IOHUMAaTh U OOBACHATH PA3HUILY MEKTY TO3ULIMOHHON M HETIO3ULIMOHHON CUCTEMaMH 3alllCH YUCEIT;

® [IEPEBOJUTH YKCIa U3 OJHON CUCTEMBI 3aIIUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;

e JI0Ka3bIBaTh U UCIOJIb30BATh IPU3HAKHU JAEITUMOCTH CYMMBbI U IPOU3BEACHHUS TP BBIIIOJIHEHUH BBIYUCIICHUN U PELICHUH 3a/1a4;

®  BBINOJHATH OKPYIJICHUE PAllMOHAIBHBIX U HPPALMOHAIBHBIX YACEN C 3aJaHHON TOYHOCTBIO;

® CpaBHUBATbh JCHCTBUTENIbHBIEC YHCIIA PA3HBIMU CIIOCOOAMU;

®  YNOpAZA0YMBATH YMCIIA, 3AIMCAHHBIE B BU/I€ OOBIKHOBEHHOH U AECATUYHON ApoOu, yucia, 3alicaHHble ¢ UCIIO0JIb30BaHUEM apU(PMETHIECKOro
KBaJ[paTHOT'O KOPHS, KOpHEH cTeneHu 6oJblie 2;

e Haxoauth HOJ] u HOK pa3HbeiMu cioco6aMu 1 UCTIOIb30BaTh UX MPU PEILICHUH 3ajay;

®  BBINOJHATH BBIUMCIICHUS U IPE0Opa30BaHuUsl BBIPAKEHUM, COIepKaLIUX JEHCTBUTENbHBIEC YKCIIA, B TOM YHCIIE KOPHU HaTYPaJIbHBIX CTEIIEHEN;

®  BBINOJHATH CTAHJIAPTHHIE TOXK/IECTBEHHBIE TPE0OPa30BaHNs TPUTOHOMETPUUYECKUX, JTOTapU(PMUUECKHUX, CTETIEHHBIX, HPPAllMOHAIbHBIX
BBIPAKCHUI.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

® BBINOJHATH U OOBICHITH CPABHEHHUE PE3yJbTATOB BEIYMCICHUH MPU PEIICHUH MPAKTUIECKUX 3a7a4, B TOM YHCIIe TPUOIMKEHHBIX BBIUHCICHUH,
WCITIOJTB3YsI pa3HbIE CIIOCOOBI CPAaBHEHUI;

® 3aMMCHIBATh, CPABHUBATH, OKPYTJIATH YUCIOBHIE JAaHHBIE PEAIbHBIX BETUYMH C UCIIOJIb30BAHUEM PAa3HBIX CUCTEM U3MEPEHUS;

COCTaBJISITh M OLICHUBATH Pa3HBIMH CTIOCOOAMU YHCIIOBHIE BBIPAKEHUS MPU PEIICHUH MPAKTHYECKUX 3a/1a4 U 3a/1a4 U3 IPYTUX YIEOHBIX IPEIMETOB

Ypaenenuﬂ U Hepasencmea



CB0060IHO OnepUpPOBATh MOHATUSAMU: YpaBHEHHE, HEPABEHCTBO, pABHOCWIIbHBIE YPaBHEHUS U HEPABEHCTBA, YPaBHEHHE, SBIISIONIEECS CIEICTBHEM
JPYroro ypaBHEHHsI, ypaBHEHHUS, paBHOCUJIbHbIE HA MHO)KECTBE, PAaBHOCHIIbHBIE TIPe00pa30BaHuUs ypaBHEHUI;

pelaTh pa3Hble BUJIbl ypaBHEHUN U HEPABEHCTB M UX CUCTEM, B TOM UYHCIIE HEKOTOpBIE YpaBHEHUs 3-1 U 4-ii creneHei, ApoOHO-pallMOHaIbHbIE U
UPpaLOHAJIbHBIE;

OBJIa/IETh OCHOBHBIMH THIIAMHU TIOKA3aTEIbHBIX, JIOTapU(MUIECKUX, UPPALIMOHATIBHBIX, CTETIEHHBIX YPaBHEHUN U HEPABEHCTB M CTaHIaPTHBIMU
METOJIaMH UX PELIEHUI U MPUMEHITh UX IPU PELIEHUH 3a/1a4;

IIPUMEHATH TeopeMy be3y K pelIeHnIo ypaBHEHUH;

IPUMEHATH TeopeMy Buera juid pelieHns HEKOTOPbIX YPaBHEHUM CTENIEHH BBILIE BTOPOI;

MOHUMATh CMBIC] TEOPEM O PABHOCHJIBHBIX M HEPAaBHOCUJIBHBIX IIPe00Pa30BaHUAX YPABHEHUN M YMETh UX JIOKA3bIBATh;

BJIAJICTh METOJAMU PEUICHUS yPaBHEHUH, HEPABEHCTB M X CUCTEM, YMETh BBIOMPATh METOJ PeIICHHsI 1 000CHOBBIBAThH CBOI BEIOOD;
UCIIOJIb30BaTh METOJI MHTEPBAJIOB ISl PELICHUsI HEPABEHCTB, B TOM YHUCIIE IPOOHO-PAMOHATBHBIX M BKIIIOYAIOIIUX B ce0s UppanoHaIbHbIE
BBIPAXKECHMUS;

pelarh anredpanyeckue ypaBHEHHs 1 HEPAaBEHCTBA U UX CUCTEMBI C TapaMeTpaMy airedpanyeckuM U rpauueckuM MeTo1aMu;

BJIAJIETh Pa3HBIMU METOJIAaMU J10Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHUS B LENbIX YUCIAX;

n300paxaTb MHOKECTBA Ha IUNIOCKOCTH, 33/JaBa€Mbl€ YPaBHEHUSIMHU, HEPABEHCTBAMHU U UX CUCTEMAMHU;

CBOOOJTHO MCTIOJIB30BATh TOXKECTBEHHBIE TIPE0OPa30BaHUs IIPH PEIICHUH YPABHEHUN M CUCTEM ypaBHEHHUI

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

COCTaBJIATh U pelllaTh YpaBHEHHsI, HEPAaBEHCTBA, MX CUCTEMbI IPU PELICHUH 3a/1a4 IPYTUX YU€OHBIX IPEIMETOB;

BBITOJIHATH OLIEHKY IPaBON0100Us pe3yIbTaToOB, MOJIy4aeMbIX [P PELICHUH PA3TUYHBIX YPaBHEHUH, HEPABEHCTB U UX CHCTEM IPH pEIICHUH
3aJa4 APYrux y4eOHBIX MPEIMETOB;

COCTaBJISITh U pellaTh YPaBHEHUS U HEPABEHCTBA C MapaMeTpaMy IIPU PEIIeHUH 3aad IpYruX yu4eOHbIX IPEAMETOB;

COCTABJISITh YPABHEHNE, HEPABEHCTBO MJIM UX CHUCTEMY, ONMCHIBAIOLINE PEAIBHYIO CUTYAlMIO WY IPUKIAAHYIO 3a7a4y, HHTEPIPETUPOBATh
IIOJIy4EHHBIE PE3YIIbTAThI;

HCIIOJIB30BAaTh MPOIrpaMMHBIC CPEACTBA IMTPHU PCIICHUN OTACIIBHBIX KJIACCOB ypaBHeHI/II\/'I 1 HCPABCHCTB

Dyukyuu

Bnagets noHATUSMU: 3aBUCUMOCTD BETMYMH, QYHKIUS, apTYMEHT U 3HaueHue QyHKIINH, 00JaCTh ONPEIeNIeHNUs U MHOKECTBO 3HAUeHUN (QYHKINH,
rpaduK 3aBUCUMOCTH, TpapuK GYHKIUHU, HYIH (PYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3pAcTaHHE HA YUCIOBOM IMPOMEXYTKE, yObIBaHUE HA
YHCIOBOM MPOMEKYTKE, HanOoJIblIIee U HaMMEHbIIee 3HaYeHne (PYHKIIMN Ha YHCIOBOM IIPOMEXYTKE, eproandeckas QyHKIHs, IEpUol, YeTHaAs U
HeueTHas (PYHKIMH; YMETh IPUMEHSTh 3TU NOHATH MPH peIlICHUH 3a]1ay;

BJIAJICTh MMOHATUEM CTEIIeHHasl QYHKIUS; CTPOUTH €€ TpadiK U YMETh IPUMEHSATh CBOMCTBA CTETIEHHON (D)YHKLIMHU MPH pEIIEHUH 3a/]1a4;



BJIAJICTh MOHATUSAMH MOKa3aTeNbHas (PYHKIHS, SKCIIOHEHTA; CTPOUTh UX I'papUKU U yMETh IPUMEHATh CBOWCTBA IMOKa3aTebHON (DYHKIIUU TPU

pelIeHUH 3a1a4;

BJIAJICTh MMOHATHEM JlorapupMudeckast GyHKIHUsS; CTPOUTH ee rpaduK U YMETh IPUMEHSITh CBOICTBA JTorapu(pMUuecKoi (PyHKINHU MPU PEIICHUH
3ajay;

BJIQICTh MOHATUSAMH TPUTOHOMETPUUECKHE (DYHKIINH; CTPOUTH UX Tpa(uKu 1 yMETh IPUMEHSATh CBOWCTBA TPUTOHOMETPUYECKUX (QYHKIHHA IPU
pelIeHIH 3a1a4;

BJIQICTh MIOHATHEM OOpaTHas PYHKIMS; TPUMEHATH 3TO MIOHATUE [IPU PEIICHUH 3a/1a4;

NPUMEHSTH MIPU PELICHNUH 33/1a4 CBOMCTBA ()YHKIMNA: YETHOCTD, IEPUOANIHOCTD, OTPAHUYEHHOCTH;

NPUMEHSTH MIPU PELICHNUH 33124 IpeoOpa3oBaHus rpapuKoB (GyHKIIHIA;

BJIQJIETh MOHATUSAMH YHCIIOBAs TIOCIIEI0BATENILHOCTD, apU(METHUECKasE U TEOMETPHUYECKast IIPOTPECCHs;

HNPUMEHSTH [IPU PEIICHUH 3a/1a4 CBOMCTBA M NPU3HAKH apu(METHIECKON 1 TEOMETPUIECKON MPOTPECCHiA.

B nosceonesnoui scuznu u npu usyueHuu opyux y4eoHvlx npeomemos:

OTIPECIIATH 10 TparKaM M UCIIOJIB30BATh JUIS PEIICHUS IPUKIIATHBIX 33/1a4 CBOMCTBA PEAIbHBIX MTPOILIECCOB M 3aBUCUMOCTEH (HanOOIbIIHE U
HaMMEHbIINE 3HAYCHNUS, TPOMEXYTKH BO3PACTaHUs U YObIBaHUS (PYHKIIMHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, ACUMIITOTHI, TOUYKH TIepernda, nepuo
U T.IL.);

MHTEPIIPETHPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAaKTHUECKON CUTYallNH;.

OIpeNIeNIATh 1O IpauKaM MPOCTEHIINE XapaKTePUCTUKH MIEPUOANYECKUX ITPOLIECCOB B OMOJIOTHH, SKOHOMUKE, MY3bIKE, PaJHOCBSI3U U JP.
(ammuTya, MEpUOJ U T.I1.)

Dnemenmovl mamemamuuecKozo anaiu3d

Brnagets nonsitueM 0eCKOHEUHO YOBIBAOIIas FTEOMETPHUECKas MPOTPECCHsi U YMETh IPUMEHSTh €T0 MPH PEIICHUH 3314,
MIPUMEHSTH JJIs1 PELIEHUA 3a7]a4 TEOPUIO MPEIETIOB;

BJIQ/IETh MOHATUSIMH OECKOHEUHO OOJIbIINE U OECKOHEUHO Majble YHCIOBBIEC MOCIEA0BATEIHLHOCTH U YMETh CPABHUBATH OECKOHEUHO OOIBIIHE U
OECKOHEYHO MAJIbIe ITOCIE0BATEIILHOCTH;

BJIQ/IETh MOHITUSMHU: MIPOU3BOIHAS (DYHKIIUHU B TOUKE, IPOU3BOIHAS (DYHKIUY;

BBIUKCIISATH MPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKITMI U UX KOMOWHAIHIA;

MCCIIEeI0BaTh (PYHKIIMA HA MOHOTOHHOCTH M DKCTPEMYMBI;

CTPOUTH TpapUKU U MPUMEHSTH K PEIICHUIO 3a71a4, B TOM YHCIIE C TapaMeTpOM;

BJIQJICTh IOHATHEM KacaTelbHas K TpaduKy QYHKIMH U yMETh IPUMEHSITh €r0 MIPH PEIICHUH 3a]1a4;

BIIAJICTh TIOHATHSIMU TIepBOOOpa3Hast PyHKITUS, ONPEIeTICHHBI HHTETPAT,

npuMeHsTh Teopemy HeroTona—JIeiiOHuIa 1 ee clieIcTBUS JIJIs PEIIeHUs 3a/1a4.



B nosceonesnotl scusnu u npu uzyueruu Opyeux yueouvix npeomMemos:

peiiaTh NPUKIAAHBIC 3aJa9U U3 6I/IOJIOI‘I/II/I, (1)H31/IKI/I, XUMHH, DKOHOMHUKHU U APYTUX ITPEAMETOB, CBA3aAHHLIC C UCCIICAOBAHNUEM XAPAKTCPUCTUK
IMponecCoB;

UHTEPIPETUPOBATH MMOTYUCHHBIE PE3YIbTAThI

Cmamucmuxa u meopus eepo;tmnocmeﬁ, JlocuKka u Komﬁumzmopuka

OHCpHpOBaTI) OCHOBHBIMH OIIKCATCIbHBIMHA XapaKTCPUCTUKAMH YU CJIOBOI'O Ha6opa, IIOHATHUEM I'CHEpAJIbHAA COBOKYITHOCTb K BbI60pKOﬁ H3 HEC,
ONCpHUPOBATh NOHATUAMU: HaCTOTA U BEPOATHOCTDH CO6BITI/I$I, CymMMa 1 NpOU3BCACHUC BepOHTHOCTeﬁ, BBIYUCIIATH BEPOATHOCTHU COOBITHI HA OCHOBE
nmoacdycTra 4yucia uCxoa0B,

BJIQJICTh OCHOBHBIMH IMOHSATUSIMU KOMOWHATOPUKH U YMETh UX MIPUMEHSITH TP PEIICHUN 33]1aY;

MMETh MpeCTaBICHUE 00 OCHOBaX TEOPHH BEPOATHOCTEH;

MMETh MPEACTaBICHUE O TUCKPETHBIX U HETIPEPHIBHBIX CIIYYAHBIX BETMYMHAX U PACIIPEICIICHUAX, O HE3aBUCUMOCTH CIyYalHbIX BEJIUYHH;
MMETh MPEACTABICHUE O MATEMAaTUYECKOM OKUAAHUU U TUCTIEPCUU CIyYalHBIX BEIIMYUH;

UMETh MPEJCTaBIEHNE O COBMECTHBIX PACIPE/ICIICHUAX CIy4YalHbIX BEIMYUH;

MOHUMATh CYTh 3aKOHA OOJBIIMX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHHSI BEPOSITHOCTEH;

UMETH MPEJCTaBICHNE O HOPMaJIbHOM paclpeAesieHu U MPUMEPax HOPMAJIbHO PACIPEIEICHHBIX CIIyYaifHbIX BETUYHH;

UMETH MPEJCTABICHUE O KOPPEIISIUH CITyYailHbIX BEJIUYHH.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

BBIYUCIIATH WM OOCHUBATE BEPOATHOCTHU COOBITHH B peaHBHOfI KHU3HU,

BBIOMPATHh METO/IbI MOIXOISAIIETO MPEACTABICHHS U 00pabOTKH TaHHBIX

Texcmoevie 3a0auu

Pemrate pa3Hble 3a/1a4i NOBBIIIEHHON TPYAHOCTH;

aHAJIM3UPOBATH YCIOBUE 33]]a4ul, BEIOUPATh ONTUMAJIbHBIN METO/1 pellIeHus 3aJaul, pacCCMaTpHUBas pa3IndHbIE METOIbI;

CTPOUTH MOJIENb PELIEHUS 3a/1a4, IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS IIPU PELICHUY 33]1a4H;

pemaTh 3a1a4u, Tpedyromue nepedopa BapuaHTOB, IPOBEPKHU YCIIOBH, BEIOOpA ONTUMAIBHOTO PE3yibTaTa;

aHAJTM3UPOBATh U UHTEPIPETUPOBATH MOTYUYEHHBIE PEIIEHUS] B KOHTEKCTE YCIOBUS 3aJ]auM, BRIOUPATh PELIeHUs], HE POTUBOpEYAIle KOHTEKCTY;

HEPEBOAUTH NIPU PEIICHUHU 331a4l MH(YOPMALIUIO U3 OJHON (GOPMBI 3aIIMCHU B APYTYIO, UCHOJIB3YsI IPU HEOOXOAUMOCTH CXEMBI, TaOIUIIbL, TpadUKH,
JarpaMMBbl.



B nosceonesnotui scuznu u npu usyueHuu opyux npeomemos:

peliaTh NPAKTUYCCKUEC 3a/la4r U 3aJa4U U3 APYTHUX NPEIAMCTOB

TI'eomempus

Brnaners reoMeTprueCKUMHU NOHATHAMM IIPU PELICHNUH 33Ja4 U IPOBEJCHUHM MaTEMaTHYECKUX PACCYKICHUM;

CaMOCTOSTENILHO (hOPMYIUPOBATh ONPEIEICHUS T€OMETPUUYECKUX (QUTYp, BBIABUIaTh TMIIOTE3bl O HOBBIX CBOMCTBAX U MPU3HAKAX F€OMETPHUECKUX
¢uryp 1 000CHOBBIBATH MJIM ONPOBEPraTh UX, 0000IIATh I KOHKPETU3UPOBATh PE3yIbTaThl HA HOBBIX Kiaccax (UTyp, MPOBOAUTH B HECTIOMKHBIX
cilyyasix Kiaccuukanuio Guryp mno pa3andyHbIM OCHOBaHUAM;

UCCIIEIOBATh YePTEKH, BKIIOUAsi KOMOMHALIUYU (PUTYD, N3BIIEKATh, MHTEPIPETUPOBATH U IPeoOpa30BbIBaTh HHPOPMALIUIO, TIPEICTABICHHYIO Ha
YepTekKaAX;

peuars 3aa4d reOMETPUIECKOr0 COAEPIKaHKs, B TOM YUCIIE B CUTYalUsX, KOTa aITOPUTM PELICHUS HE CIELYET IBHO U3 YCIIOBUS, BBIIIOIHATh
HE00XO0IMMBbIE /7S peIIeHUs 3a/1a41 JONOJHUTEIbHbIE TOCTPOSHMSI, UCCIIEI0BAaTh BO3MOKHOCTh IPUMEHEHUS TeopeM U (HOopMyJI JUIsl peLIeHHs
3az1ay;

yMeTb (POPMYJIMPOBATH U JOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPKIACHHUS;

BIIJICTh IIOHATUAMU CTEPEOMETPUU: NIPU3MA, NTapaJUICICIUIIE ], IMPAMHUIA, TETPAIP;

UMETb IPEJCTaBICHUs 00 aKCHOMaX CTEPEOMETPHUH U CIIECACTBUAX U3 HUX U YMETh IPUMEHATh UX MPH PEIICHUH 3aa4;

YMETb CTPOUTH CEYEHUSI MHOTOIPAHHUKOB € UCIIOJIb30BAHUEM Pa3IUYHbIX METOIOB, B TOM YHCJIE U METOJA CIIC/OB;

MMETBH MPEACTABICHUE O CKPEIUBAOIINXCS NPAMBIX B IPOCTPAHCTBE U YMETh HAXOJUTh YIOJl U PACCTOSIHUE MEXKY HUMU;

IIPUMEHATH TEOPEMBI O MAPAJUIEIBHOCTHU IIPSAMBIX U IJIOCKOCTEM B IPOCTPAHCTBE IIPU PELICHUH 3a]1a4;

YMETb IPUMEHSATH MapajieIbHOE MPOSKTUPOBAaHUE 11 U300pakeHus puryp;

YMETb IPUMEHSATH NEPIEHANKYISIPHOCTH IPSMOM U INIOCKOCTH IIPYU PELIECHUU 33/1a4;

BIIQJICTh OHATUSAMHU OPTOrOHAJIBHOE IPOECKTUPOBAHNUE, HAKIIOHHBIE M UX IIPOEKIUHU, YMETh IPUMEHATh TEOPEMY O TPEX NEPHEHAUKYIISIPAX IPU
peleHnn 3a1ay;

BJIAJICTh MOHATUSAMH PACCTOSIHHE MEXY GUTYpaMU B IPOCTPAHCTBE, OOIINI MEPHIEHIUKYIISAP ABYX CKPEIIMBAIOIIMXCS MPSMBIX U YMETh
IIPUMEHSATDH UX IIPU PELICHUU 3a/1a4;

BIIAJICTh TIOHATUEM YIOJI MEXKAY NPSAMOU U IIJIOCKOCTBIO U YMETh IPUMEHSATH €70 IIPU PELICHUU 3a/1ay;

BIIQJICTh IIOHATUAMU JBYTPAHHBIN YIOJl, YrOJI MEKAY IUIOCKOCTSAMH, NEPIEHANKYIISPHbIE IUNIOCKOCTH U YMETh IPUMEHSATD UX IPU PEIICHUH 3a/1a4;
BIIAJICTh MOHATUAMU IIPU3Ma, NTapaJlIeICIUIE ] U IIPUMEHATh CBOMCTBA NapaJlIeJICIUIIEAA [IPU PEILICHUH 3a7ad4;

BIIQJICTh IIOHATUEM IIPSIMOYTOJIbHBIN NTapAJIJIEJICIIUIIE] U IPUMEHATH €T0 IIPU PELICHUH 3a/a4;

BIIAJICTh IIOHATUAMU NIUPaMUA, BUABI IUPAMUJ, dJIEMEHTHI IPABUJIBHOW TUPAaMUbl U YMETh IPUMEHSATD UX IIPU PEIICHUU 3a7a4;

MMETH MPEJCTABIEHUE O TeopeMe Dilsiepa, IpaBUIbHBIX MHOIOIPaHHUKAX;

BJIJIETh OHATHEM IUIOLIA/IM IOBEPXHOCTEW MHOTOTPAaHHUKOB U YMETh IPUMEHSATH €0 MPU PEIICHNHN 3a/1a4;

BJIa/IETh MOHATUSIMU TeJa BpalleHus (UIMHIpP, KOHYC, IIap U cepa), UX CeUeHUs U yMETh MPUMEHSATh UX IIPU PEIICHUH 3a/1aY;

BJIQJIETh OHATUSAMH KACATEIbHBIE IPSIMBIE U IIJIOCKOCTH M YMETh IIPUMEHSTH U3 IPH PEIICHUH 337a4;

UMETh MPEJCTABIICHHUS O BIIMCAHHBIX U OMUCAaHHBIX cpepax U yMETh MPUMEHSTh UX MPHU PELICHUH 3a/1a4;



—  BIAJETh MOHATHAMHU 00HEM, 00bEMBI MHOTOI'PAaHHHUKOB, TeJl BPAIIEHUS ¥ IPUMEHSATh UX NP PEIICHUH 3a/1a4;

— HMMETb [IPEACTABICHUE O Pa3BEPTKE LWIMHIPA U KOHYCA, IIJIOMAAU TOBEPXHOCTU HUINHAPA U KOHYCA, YMETh IPUMEHATh UX IIPU PELLICHUN 3a/1a4;
— HMETh MpeJCTaBICHHUE O MJIOMIaIu chepbl M YMETh IPUMEHSTH €ro MPH PeIIeHUH 3a/1a4;

— yMeTb peulaTh 3a7a4yd Ha KOMOWHAIMY MHOTOIPAaHHUKOB U TEJI BpaIllEHUS;

— HMETh MPEJICTABIICHHUE O MMOJ00UHU B MPOCTPAHCTBE U YMETh PEIIaTh 3a/1a4K Ha OTHOIICHUE 0OEMOB U TUIOMIA/ICH TTOBEPXHOCTEH MOIOOHBIX (Uryp.
B nosceonesnoti srcusnu u npu uzyyeHuu Opyeux npeomemos:

COCTaBJISITh C MICITOJIb30BAHUEM CBOMCTB TCOMCTPUICCKHUX (bl/Il"yp MaTEMaTHYCCKNEC MOACTIN IJI PCUICHUA 3a1a4 IIPaKTHYECKOI'O XapaKTepa U 3aJa4 U3
CMCIKHBIX JUCHUIIIINH, UCCIICA0BATH MMOJTYYCHHBIC MOACIIN U UHTCPHIPCTUPOBATL PC3YJIbTAT

Bexmoput u koopounamul 6 npocmpancmee

e Biagers NOHATUAMYU BEKTOPBI U UX KOOPIUHATHI;

® yMETb BBIIOJHATH ONlEpallMi HaJl BEKTOPaMU;

® NCIO0JIB30BATh CKAJISPHOE MPOU3BEIECHUE BEKTOPOB IIPU PELICHUU 3a/1ay;

® TPUMEHSTH YpaBHEHHE TUIOCKOCTH, (HOPMYITy PACCTOSHUS MEXKAY TOUKAMHU, YpaBHEHUE c(hephl IPH pEIICHUH 3a/1a4;
® [PUMEHATH BEKTOPBI U METOJ KOOPJAUHAT B IPOCTPAHCTBE IIPU PELICHNH 3a/1a4

Hcmopuﬂ mamemamukKu

e HmeTh IMMPEACTABJIICHHUEC O BKIIAJIC BbIAAOINXCS MATCMATHKOB B PA3BUTHC HAYKHU;
IMOHUMATDb POJIb MATEMATUKHU B pa3BUTUHN Poccun



CopaeprxaHue 0CHOBHOI'O Cpe/iHero o0pa3oBaHHsA 110 Y4eOHOMY NpeIMeTy
10 knacc

Anzeopa u nauana ananusza 140u

[ToBropenue. Pemienue 3aa4 ¢ UCMOIb30BAHUEM CBOMCTB UMCE M CUCTEM CUMCIICHUS, JTEITMMOCTH, JI0JIEH U YacTel, MPOIEHTOB, MOJIyJIeH Yuce.
Pemenwie 3a1a4 ¢ UCMOIb30BaHUEM CBOMCTB CTEIIEHEH M KOPHEH, MHOTOWICHOB, TPEO0pa30BaHU MHOTOYJICHOB U APOOHO-PAIIMOHATBHBIX
BbIpakeHUH. PelieHune 3a1a4 ¢ UCMoNb30BaHUEM IPayCHOI Mephl yria. Moaysb uncia u ero cBoiictea. Perenue 3aad Ha ABMKEHHUE U COBMECTHYIO
paboTy, CMECH U CIUIaBbI C TOMOIIIBIO JIMHEHHBIX, KBAJAPATHBIX U IPOOHO-pAIlMOHATBHBIX YPAaBHEHUN U UX cucTeM. PelieHue 3a1a4 ¢ moMoIsko
YHCJIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM, ¢ MpUMEHEHNEM U300pakeHUsl YHCIIOBBIX MPOMEKYTKOB. Pelienue 3aaay ¢
MCIOJIb30BaHUEM YHCIIOBBIX PYHKIMIA U UX rpadukoB. Mcronp30BaHue cBOMCTB U IrpadMKOB JIMHEHHBIX U KBaJIpaTUYHBIX (QYHKIIHH, 0OpaTHON

MPOMOPIUOHAIBHOCTU U QYHKIUH Y = \/; . 'paduueckoe pemenne ypaBHeHU U HEpaBeHCTB. Vcnonb30BaHre onepamuii Hai MHOXECTBAMHU U

BBICKa3bIBaHUSAMU. VICcI101b30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJJHOM IEPEMEHHOM, YUNCIIOBBIX IPOMEKYTKOB, UX 00BEIMHEHUN U
nepeceueHuii. [IpuMeHenne npu penieHny 3a1a4 CBOMCTB apu(METHUECKONW U TE€OMETPUIECKON MPOTPECCHH, CyMMHUPOBAaHHS OECKOHEYHOM
CXOJIAIIEHCS TEOMETPUYECKON ITPOTPECCUH.

MHoxecTBa (YUUCII0BbIE, FEOMETPUUECKUX (UTyp). XapaKTepUCTHUECKOE CBOWCTBO, 3JIEMEHT MHOYKECTBA, IIyCTOE, KOHEYHOE, OECKOHEUHOE
MHOXecTBO. Crioco0s! 3a1anust MHOKeCTB [logmMHa0okecTBO. OTHOIIEHUS IPHHAUICKHOCTH, BKIFOUEHUS, paBeHcTBa. Onepanuy HaJl MHOKECTBAMH.
Kpyru Diinepa. Koneunslie u 6eckOHEUHbIE, CUETHBIE U HECUETHBIE MHOKECTBA.

3aKoHEbI T0TUKH. OCHOBHbIE I02UYeCKUe npaeuia. Pemenne norudeckux 3aad ¢ UCIOJIb30BaHAEM Kpyros 317mepa, OCHOBHbLX 102UYECKUX npaABUJL.

YmozakmtoueHus. OG0CHOBaHUS U I0Ka3aTeIbCTBO B MaTeMaTHKe. TeopeMbl. Buibl MaTeMaTH4eCKUX YTBEPKACHUN. Buodwvl dokazamenbcms.
Mamemamuueckas unoykyus. Ymeepowcoenus.: oopammnoe 0aHHOMY, NPOMUBONOIOHCHOE, 0Opamuoe NPOMuU8ONONOHCHOMY dannomy. ITpu3Hak u
CBOMCTBO, HEOOXOIUMBIE U JJOCTATOUYHBIC YCIOBHUS.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpagnenus. Aneopumm Eexnuoa. Kumaiickas meopema 06 ocmamkax. Manas meopema @epma. -
uunvle cucmemvl cuucienus. Pynkyusa Junepa, Yucio u cymma oerumeinei HamypaibHo20 YUCd.

Paguannas Mepa yria, TpUTOHOMETpUYECKast OKPY>KHOCTh. TpUroHomMeTpuyeckie QyHKIMH Yiced U yriioB. GopMyIibl IPUBEIECHUS, CIOKEHUS
TPUTOHOMETPUYECKHUX (YHKIIHH, GOopMyIbl ABOMHOTO U MOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBaHue cyMMbl, pa3HOCTH B ITPOU3BEICHUE
TPUTOHOMETPUYECKUX (QYHKIHM, 1 HA00O0pOT.

Tpuronomerpryeckre GyHKIIUH YUCIOBOTO apryMeHTa Yy =C0SX, Y =SinX, y=1tgX, y =ctgXx. CoiicTBa u rpapuKi TPUTOHOMETPHUUECKUX

GbyHKIH.



OO6paTHble TpUrOHOMETpUYECKUE (PYHKIIMH, UX TJIaBHbIE 3HAUECHUS, CBOICTBA U rpaduku. TpuroHomerpuyeckue ypaBHeHUs. OTHOPOAHbBIE
TPUTOHOMETPUYECKHE ypaBHEHUs. Perienre npocTelmnx TpUroHoMeTpuieckux HepaBeHCeTB. [IpocTeiiiine cucTeMbl TPUTOHOMETPUYECKUX
YpaBHEHUU.

CrernieHb ¢ 1efiCTBUTEIBHBIM TTIOKA3aTeIEM, CBOMCTBA cTeneHH. [IpocTelimme noka3arenbHble YpaBHEHNS M HepaBeHCTBa. [loka3zaTenpHas QyHKIIUS U
ee cBoiicTBa 1 rpaduk. Yucno € u pynkuus y =e*.

Jlorapudwm, cBolictBa morapudma. lecatnunbiii u HaTypanbHbIi JorapudM. [IpeoOpazoBanue morapudmudeckux BeipaxxeHuid. Jlorapupmuueckne
ypaBHEHHs U HepaBeHCTBa. Jlorapupmudeckas GyHKIMS U €€ CBOWCTBA U IrpaduK.

Crenennas ¢pyHKIMS U ee cBoiicTBa U rpaduk. UppanuoHansHble ypaBHEHUS.

MeTton HHTCPBAJIOB JI PCHICHHA HCPABCHCTB. Hp606p330BaHI/I${ l"pa(bI/IKOB Q)YHKHHIZZ CABUTI', YMHOXCHUC Ha YUCJIO, OTPAKCHHUEC OTHOCUTCIIBHO
KOOPAHMHATHBIX oceil. Pemmenne ypaBHCHI/Iﬁ " HEPABCHCTB, COACPIKAIUX ITCPEMCHHYIO I10J] 3HAKOM MOIYJIA.

Cucremsl IIOKa3aTCJIbHBIX, J'IOI‘apI/I(bMI/I‘leCKI/IX U UppalliOHAJIbHBIX ypaBHeHHfI. Cucremsl II0Ka3aTCJIbHBIX, HOF&pI/Iq)MPIquKI/IX " UppalrOHAIIbHBIX
HCPABCHCTB.

@opmyna bunoma Hvtomona. Pewenue ypasHenuii cmenenu eviute 2 cneyuaivHuix 6udos. Teopema Buema, meopema besy. Ilpusooumvie u
Henpusooumvie MHo2ouenvl. OcHogHas meopema ancedopvi. Cummempuieckue MHo204aeHbl. Llenouuciennvle u yero3HauHble MHO2OUIeHbl.

Juogpanmoswl ypasnenus. Llennvie opobu. Teopema @epma o cymme K6adpamos.

I'eomempusn 58u
Harnsonas crepeomerpus. [Ipusma, napamienenumnen, mupaMuaa, TETPadp.
OcHOBHbIE TIOHATHS TEOMETPUHU B TPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX. [loHamue 00 akxcuomamuieckom memooe.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB METOAOM ciiesioB. LleHTpansHOEe mpoekTrpoBaHue. [locTpoeHne cedeHnii MHOrOTPaHHUKOB METOJIOM
MPOEKIIUH.

CkpeuuBarouecst npsiMble B MPOCTPAHCTBE. YTOJI MEXAY HUMU. Memoobl HaxoxcoeHus: paccmoanuti Mextcoy CKpeujusaruuMucs npsimolMu.

TCOpCMLI 0 MapaJUICIIbHOCTHU IPSMBIX U ILIOCKOCTEM B IMPOCTPAHCTBE. HapannenLHoe MMPOCKTUPOBAHUEC U I/I306pa)KeHI/IC (I)I/Il"yp FeOMempulteCKue
mecma movexK 6 npocmpancmee.



[TeprieHANMKYASAPHOCTH MPAMON U TIIOCKOCTH. OpTOroHAIbHOE MPOeKTUpOBaHKe. HakiioHHbIe U poekiuu. TeopeMa 0 Tpex NneprneHauKyspax.

Buowt mempasopos. Opmoyenmpuueckuii mempasop, KApKACHblL mempasop, pasHocpanHslil mempadsop. llpamoyeonvrulii mempasop. Meouanvl u
bumeouanvl mempasopa.

Hocmpausanue mempasdpa 0o napaineienuneoa.
Paccrosaus mexny ¢purypamu B npoctpanctse. OOImNi MepHEHIUKYISAP ABYX CKPEIIMBAIOIIMXCS MPSIMBIX.

Vsl B mpoctpancTie. [leprnenaukynsapHbie mI0cKocTH. [11ouads opmozonansvrol npoekyuu. Ilepnenouxynaproe cevenue npusmol. Tpexepannuiii u
MHOo2oepanHblil y2oa. Ceolicmea NIOCKUX y2io8 MHo2oepanHo2o yaaa. Ceoticmea nioCKux u 08YepanHblX y2io6 mpexepanno2o yena. Teopemoi
KOCUHYCO8 U CUHYCO8 OJIsl MPexspanHo2o yaid.

Bunbsl MHOTOrpaHHUKOB. Pazeéepmru muoz2ozpannuxa. Kpamuatiwiue nymu na no6epxnocmu MHO202PAHHUKA.

Teopema Jtinepa. 1IpaBuibHblE MHOTOTPAHHUKH. /[80ticMBEHHOCMb NPABUTILHBIX MHO202DAHHUKOS.

[Ipusma. [Tapamnenenunen. CpoiictBa napasuienenunena. [Ipsmoyronbnsiii napaenenunes. HakinoHHble TpU3MBI.

[Mupamuma. Buasl nupaMu. aeMeHTh IPaBUWIBHOM mupamMusl. [lupamMuisl ¢ paBHOHAKIOHEHHBIME peOpaMu U TPaHsSIMHU, UX OCHOBHBIE CBOWCTBA.
[Inomaay noBepXHOCTEN MHOTOIPAHHUKOB.

YcedeHHas nupaMua .

BexTops! u koopauHatel. CyMMa BEKTOPOB, YMHO)KEHHE BEKTOPA HA YHUCIIO. YTOJI MeXAy BekTopaMu. CKalIIpHOE IPOU3BEICHUE.

Pewenue 3a0au u ooxazamenbcmeo meopem C NOMOULbIO 6EKMOpoe6 U Memooom Koopduﬂam.

Bepoamnocms u cmamucmuxka, n1o2uxka, meopus 2paghoe u Komounamopuxa 6y

[ToBTropenue. Mcnonp3oBanue TabIUI] U AUArpaMM JUTs IPEICTaBICHHS JaHHbBIX. Pelienue 3ajau Ha IpUMEHEeHHE OMUCaTeIbHbIX XapaKTePUCTHK
YHCIIOBBIX HAOOPOB: CPEeTHUX, HAUOOJIBIIETO U HAMMEHbILIEr0 3HAYEHHS, pa3Maxa, JUCIePCUHU U CTaHJapTHOTO OTKJIOHEHU. Beluncienue 4acToT u
BEPOATHOCTEH COObITHI. BhuncieHne BeposiTHOCTEN B OINBITaX C paBHOBO3MOKHBIMH 3JIEMEHTApHBIMU UcXoAaMHU. Vcronb30BaHne KOMOMHATOPHUKY.
Brruncnenme BeposiTHOCTEN HE3aBUCUMBIX COOBITUH. Vcnionbp3oBaHne popMyIibl CI0KEHHs BEpOSITHOCTEH, Tuarpamm Jijiepa, iepeBa BepOsITHOCTEH,
dbopmynbl beprynm.



Bepoamnuocmnoe npocmpancmeo. Axkcuomvl meopuu 8epossmHocmel.
VYcnoBHas BeposTHOCTD. [IpaBuio ymHoxkeHus BeposiTHocTel. Dopmyiia nmojaHou BepoaTHocTH. Dopmyra baiteca.

JluckpeTHble cllydaiiHble BEeIMYUHBI U pactipeaesienus. CoBMeCTHBIE paciipeiesienus. Pacipenenenrue CyMMbl U MPOU3BEICHHS HE3aBUCUMBIX
CIy4ailHBIX BEJIMYMH. MaTeMaTu4ecKoe 0KUJAHUE U TUCTIEPCUS CIyYailHON BEJIMYMHBL. MaTeMaTH4eCKOE 0KUAAHUE U TUCTIEPCUS CYMMBI CITyYaiiHbIX
BEJINYNH.

bunapsas ciydaiinas BenuuuHa, pacupenenenue beprymn. ['eomerpuueckoe pacnpenencHue. buHOMUanbHOE paclpeelIeHUe U €ro CBOMCTBA.

bunapnas ciydaiinas BenuuuHa, pacupenencuue bepnymmm. I'eomerpuueckoe pacnpenenenue. bunomuanbHoe pacpenesieHue U €ro CBOMCTBA.
HenpepsiBHble cinyyaiinble BennuuHbl. [InoTHOCTE BeposTHOCTH. DyHKIMS pactpeaeiieHus. PaBHoMepHOe pacnpeneneHue.

Hopmanbsnoe pacnpenenenne. @ynkuus Jlamaca. [Tapamerpsl HopmansHOTo pacnpeneneHus. [IpumMepsl ciydailHbIX BEJIMYHUH, OTYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (IIOIPEUIHOCTh U3MEPEHHM, POCT YETIOBEKA).

KOBapI/IaI_[I/Iﬂ ABYX CHy‘IﬂﬁHHX BenuuuH. [loHsarue o KOB(l)(bHHI/ICHTe KOppCJIalnuu. CoBMecTHBIE Ha6J'IIO,I[eHI/I$[ ABYX CHy‘I&fIHLIX BCJINYHH.

11 knacc
Anzeopa u nauana ananuza 142q

Hynu gyHKIMM, mpoMexyTKH 3HaKOIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbosbiiee 1 HaumeHblee 3HadeHne pyHkuuu. [lepuoanyeckue GyHKIMU U
HauMeHbIMi ne [lepBrUHbIe MpeACTaBIEHUs 0 MHOXKECTBE KOMITJIEKCHBIX YHMCEIN. Jlelicmeus ¢ KomnaekcHulmu yuciamu. Komninexcrno conpsiscennvie
yucna. Mooyns u apaymenm uucaa. Tpuconomempuueckas popma KoMnieKcHo2o yucia. Pewenue ypagnenuii 6 KOMNIeKCHbIX YUCTAX.

puoz. YetHsle u HedeTHbIE PYHKIUN. PyHKYyuU «OpobHas uacms yuciay Y = {X} u «yenas yacmo yuciay Y = [X] .

['padrueckue MeToabl peleHusl ypaBHEHU U HepaBeHCTB. PeleHrie ypaBHEHU U HEPABEHCTB, COJAEPKAIIMX EPEMEHHYIO 110J] 3HAKOM MOTYJIS.

B3aumuo obpatnbie ¢pyHkimu. I'paduku B3auMHO 00paTHBIX QPYHKIUH.



VYpaBHeHuUsI, cUCTEMBbI ypaBHEHUH ¢ nmapametrpoM. [lonsTre npeaena pyHkuuu B Touke. Ilonamue npedena ¢yukyuu 6 beckoneunocmu. Acumnmomaol
epaguxa ¢pyuxkyuu. Cpasnenue b6eckoneyHo manvlx u beckoneuno oonvuiux. HerpepoiBHOCTh QyHKIUMU. Ceoticmea HenpepblgHblx yukyuil. Teopema
Beuepwmpacca.

Huddepenuupyemocts Gpynkuuu. [IpousBognas pynkuuu B Touke. KacarenbHas k rpapuky Gynkuuu. ['eomerpruyeckuit 1 pU3n4ecKuii cMbICI
MIPOU3BOJIHOMN. [Ipumenenue npoussooHotul 6 gpusuxe. IlponzBoausie aneMenTapubix Gynkuuid. [lpasuna nuddepenuupoBanusi.

Bropas npousBoiHasi, ee reoMeTpHuecKUil U GU3NYECKUN CMBICI.

Touku skcTpeMyma (MakcuMyMa U MUHUMYMa). VccriegoBanue aneMeHTapHbIX (PYHKIMI HAa TOYKH SKCTpEMyMa, HauboJIblee 1 HauMEHbIIee
3HAYEHHUE C MOMOIUIBIO TPOU3BOIHON. [locmpoenue epapuxos yrnKyull ¢ NOMOWBIO NPOU380OHBIX. [IpumeneHue npousso0HOL Npu peueHuu 3a0ay.
Haxooicoenue sxkcmpemymos ¢hyHkyuil HeCKONbKUX NepeMeHHbIX.

[TepBoobOpasnas. Heonpenenenusiii naTerpai. [lepBoodpasHbie anemMeHTapHbIX GyHKIwiA. [Tnomane kpuBonmHeiHoi Tpanenun. @opmyna HeroToHa-
Jleitbnunia. OnpeneneHHblil UHTerpat. BoiuucieHue niowaeti N1oCKux ueyp u 00vemos mei 8paujerus ¢ NOMOWbI0 UHMezpad.

Memoovl pewenust GyHKYUOHATLHBIX YpasHeHull u Hepagencme. I1epBUYHbBIE IPEICTABICHHSI O MHOKECTBE KOMIUIEKCHBIX Yucel. /lelicmeus ¢
KomnekcHvimu yuciamu. Komninexcno conpsscennvie yucna. Mooyns u apeymenm yucna. Tpueonomempuueckas ¢popma KOMIIEKCHO20 YUCIA.
Pewenue ypasnenuii 6 komnieKcHvIx Yuciax.

TI'eomempusn 62u

[ToBTOpenue. Pemenue 3a1au ¢ UCIOIB30BaHUEM CBOMCTB (UIyp Ha IUNIOCKOCTH. Perenune 3a1a4 Ha 10Ka3aTeNbCTBO U MOCTPOEHUE KOHTPIPUMEPOB.
[IpuMeHeHne MpOCTENINX JTOTHYECKUX IpaBuil. Pemenne 3a1a4d ¢ MCIOJIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIIEHUH B MIPSAMOYTOJIBHBIX
TpEeYroJbHUKaX, (PaKTOB, CBA3aHHBIX C YETHIPEXYroJbHUKAMU. Perienne 3aau ¢ uCnoab30BaHuEM (aKTOB, CBSI3aHHBIX C OKPYKHOCTSIMU. Pemenue
3aJa4 Ha U3MEPEHNUs Ha IJIOCKOCTH, BBIYUCIICHNUS AJIUH U IUIOWaAe. Pewenue 3a0au ¢ nomMowbio 6eKmopoe u KOOpOuHam.

Tena Bpamenust: UWIMHIP, KOHYC, ap U chepa. Ceuenns nuiIMHIpa, KoHyca u mapa. [1lapoBoit cerMeHT, mapoBo# CJIOH, IIapOBOM CEKTOP (KOHYC).
VYceueHHast nupamMua U yCEUEHHbII KOHYC.
Onemenmsi cpepuueckou ceomempuu. Konuveckue ceuenus.

KacarenbHble npsMble U MI0cKOCTU. Brincanusie u onucanubie c@epol. Kacarowuecs cghepvl. Kombunayuu men spawjenus.



BekTopbl 1 KOOpAWHATEI.

VYpaBHenue miockoctu. opMyiia paccTOSHUS MEXKIY TOUKaMU. Y paBHeHUE cheprl. Popmyna paccmosHus om mouku 0o niockocmu. Cnocoowi
3a0aHusi NPAMOU YPABHEHUAMU.

Pewenue 3a0au u ookazamenbcmeo meopem C NOMOULbIO 6EKMOpo6 U Memooom KoopduHam. Onemenmuol ceomempuu macc.

[TonsTre o6beMa. OO6BEeMbI MHOTOTPAaHHUKOB. OOBEMBI TN BpalleHUs. AKcuomvl ob6vema. Bvisod gpopmyn 06vemos npsamoy2oibHo2o
napanienenuneod, npusmvl U RUpAmuosl. Popmyel 01 HAxX0dHCOeHUss 06vema mempas’opa. Teopemvl 06 OMHOWEHUAX 0OBLEMOS.

IIpunosicenus unmezpana K 8bl4uUcieHu0 00bemos u nogepxnocmei men epawenus. Ilnowaos cgpepuueckozo nosaca. Obvem wWaposozo clos.
Ipumenenue o6vemos npu peutenuu 3a0ay.

[Tnomane chepsr.

Pazeepmka yununopa u konyca. Ilnomaas moBepXHOCTH IMJIMHIPA U KOHYCA.

KomOuHaImu MHOTOrpaHHUKOB M TEJl BPAIICHUSI.

[Tomo6ue B mpocTpancTBe. OTHOMIEHHE 00BEMOB U IIJIOMIA/ICH MOBEPXHOCTEH MOAOOHBIX (PuUryp.

Hesudicenua 6 npocmpancmese. napanienbhulil NepeHoc, CUMMEMPUsL OMHOCUMETbHO NIOCKOCIU, YEHMPATbHAS CUMMEMPUS], HOBOPOIM OMHOCUMENbHO NPSMOIL.

Hpeo6pa306aHue n00061/lﬂ, comomemus. Pewenue 3a0ay Ha niockocmu ¢ UCNONb308AHUEM cmepeomempuiecKux Memooos.



Temamuueckoe pacnpedeﬂeuue uacoe:

Pa3znen 10 kiace 11 knacc Bcero
Kou-Bo yacoB Kou-Bo yacos

Anrebpa u HayaJla aHaIu3a 140 142 282

I'eomerpus 58 62 120

BeposiTHOCTB U CTaTUCTHKA, 6 6

JIOTUKA, TeOpHs rpadoB U

KOMOMHATOPHKA

Hroro 204 204 408

Konuuecmeo konmpoavnvix paoom

Paznen 10 kiace 11 kmace

Kom-Bo yacoB

Koa1-Bo yacoB

Anre0pa 1 Hayaja aHajau3a

7

7

I'eomeTpus

3

3

HUroro

10+2(BBOIHAS M

HUTOTOBas)

10+2(BBOIHAA
W UTOTOBAs)




TemaTnueckoe NJIAHNPOBaHHUE
10 xaxace

Pa3zgen yueOHmKka

Conepxanue

Komn-Bo
JacoB

Anzeopa u nauana ananusa 140u

[ToBTOpEHUE

[ToBrOopenue. Pemienne 3aaa4 ¢ UCMOJIB30BAHUEM CBOWCTB UMCEI U CUCTEM CUUCIIECHUS, JEIUMOCTH,
JI0JIEN M YacTeH, MPOLEHTOB, MOJYJIEH uncen. Pemenre 3a1a4 ¢ UCIOIb30BaHUEM CBOMCTB CTENIEHEH U
KOpHEH, MHOTO4JIECHOB, ITPe0Opa30BaHNii MHOTOUYJICHOB U IPOOHO-PAIIMOHATILHBIX BBIPAKECHUN.
Pemenue 3aau ¢ ucnosib30BaHUEM IpagyCHOM MEPBI yriia. Mo1yib yucia u ero cBoicTa. Pemenue
3a/1a4 Ha JBUKEHHUE U COBMECTHYIO pa0OTy, CMECH U CIUIABHI C IOMOIIBIO TUHEHHBIX, KBAIPATHBIX U
JpOOHO-paLlMOHAJIbHBIX YPaBHEHUN U UX cUCTeM. Perienne 3a1au ¢ IOMOIIbIO YHCIOBBIX HEPABEHCTB U
CUCTEM HEPaBEHCTB C OJHON MEPEMEHHOM, ¢ MPUMEHEHUEM H300paKeHUS YHCIOBBIX MPOMEXKYTKOB.
Pemrenue 3a1a4 ¢ MCMOIb30BaHIEM YHCIOBBIX (YHKINH U UX rpadukoB. Vcnonp3oBaHne CBONCTB U

rpadMKOB JTUHEWHBIX M KBaJPATUIHBIX (PYHKIUH, 0OpaTHOM MPONOPIMOHATLHOCTH U QYHKIHN Y = \/;
. I'padmgeckoe pemieHue ypaBHEHUI 1 HEpaBeHCTB. Vcroib30BaHMe orepariii HaJi MHOKECTBAMH H
BbICKa3bIBaHUSAMH. VICII0Ib30BaHNE HEPABEHCTB M CUCTEM HEPABEHCTB C OJJHOM IIEPEMEHHOM,
YHCJIOBBIX IPOMEXKYTKOB, X 00BEINHEHUN U nepeceueHuil. [[puMenenue npu penieHuu 3aaaqy
CBOMCTB apu(METHUECKON U T€OMETPUYECKOI MTPOrPEeCCUU, CYMMUPOBaHUS OECKOHEUHOM CXOsIIecs
Tr€OMETPUYECKON TPOTPECCHUH.

JleficTBUTENIbHBIEC YUCIIa

MHoxecTBa (YUCIOBbIE, TEOMETPHUECKUX (UTYp). XapaKTepUCTHUECKOE CBOWCTBO, SJIEMEHT
MHOXECTBA, TyCTOe, KOHEYHOE, OeCKOHEUHOE MHOKeCTBO. CIOCOOBI 3a/1aHHsI MHOKECTB
[TonmHOkecTBO. OTHOIIEHUS TPUHAITICKHOCTH, BKIIIOUEHUS, paBeHcTBa. Onepanuu Hajl
MHOkecTBaMu. Kpyru Ditnepa. Koneunsie n 6ecCKOHEYHbBIE, CYSTHBIC M HECUSCTHBIC MHOXKECTBA.
3akoHbl JOTUKH. OcHo8HbIe 0o2utecKkue npasua. Perenre Joruueckux 3aiad ¢ UCIOIb30BaHHEM
KpYroB DHiepa, 0CHOBHbIX 102UYECKUX NPABUIL.

YmozakmoueHus. OG0CHOBaHUS U JI0Ka3aTeIbCTBO B MaTeMaTHKe. TeopeMbl. Buibl MaTeMaTH4eCcKIX
YTBEpPXKACHUH. Budsl dokazamenvcms. Mamemamuueckas uHOyKyusi. Ymeepacoenus: oopamuoe
OAHHOMY, NPOMUBONOLONHCHOE, 0OPAMHOE NPOMUBONONOHCHOMY OaHHoMY. [IprU3HAK U CBOWCTBO,
HEO0OXOIUMBIC U JOCTATOYHBIC YCIIOBHSL.

Pemennie ypaBHeHU 1 HEPABEHCTB, COJEPIKAIIMX NEPEMEHHYIO O] 3HAKOM MOJYJIS.

PanvioHaneHbIE ypaBHEHHS U
HEPaBEHCTBA

OcHoBHast TeopeMa apudmeruku. OcraTku U cpaBHeHus. Anroput™ EBknnaa. Kutaiickas Teopema 06
ocraTkax. Manas reopema @epma. J-UuHbIE CUCTEMBI cunciaeHus. OyHKus Diepa, Yucio ¥ cymMMma
JenuTenel HatypaiabHoro unciia. @opmyna bunoma HeroToHa. PelieHre ypaBHEHU CTENEHU BBIIIE 2
crienuanbHbIX BU0OB. Teopema Buera, Teopema besy. IIpuBoaymbie U HEIPUBOAUMBIE MHOTOUJICHBI.
OcHoBHast TeopeMa ayredopsl. CUMMeTpUUecKre MHOTOWIeHB!. [{enouncienHpie u 11e103HauHbIe
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MHOT'OYJICHBI.
JuodanTtossl ypaBHenus. Llernnapie npoou. Teopema depma o cymme KBapaToB.
MGTOI[ HWHTCPBAJIOB JJIsI pCIICHUSA HCPABCHCTB.

4 | Kopens cTeneHu N Crenennas GyHKIUS U €€ CBOMCTBA U rpaduk. UppanroHanbHble ypaBHEHUSI. 14

5 | Crenens nonoxurenbHoro uncna | CremneHb ¢ JeHCTBUTEIBHBIM MTOKA3aTeNeM, CBOMCTBa crerneHn. Yucio € u QyHKiwms y =e*. 12
[Toka3zarenbHast QYHKIMS U €€ CBOMCTBA U rpauK.

6 | Jlorapudmnr Jlorapudwm, cBoiicTBa gorapudma. JlecaTnuHblil 1 HaTypallbHBIN JorapudmM. [IpeodpazoBanue 8
norapupMuUecKux BolpaxkeHuil. Jlorapupmmuueckas QyHKIUS 1 €€ CBOMCTBA U rpaduK.

7 | Iloka3arenbHble U [Tpocreiimue nokas3arenbHble ypaBHEHHUS U HEPABEHCTBA. 13

norapupmuueckue ypaBueHus u | Jlorapudmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.
HEpaBEHCTBA CucTeMsbl I0Ka3aTeNbHBIX, JOrApUPMUUECKUX U UPPALMOHAIBHBIX YpaBHEeHUH. CUCTeMbl
MOKa3aTeIbHBIX, JIOTApHU(PMUYECKUX U HPPAIIHOHAILHBIX HEPABEHCTB.

8 | CuHyc 1 KOCHHYC yria Pagnannas mepa yria, TpUTOHOMETPUYECKast OKPY>KHOCTh. TpUroHOMeTpryYecKie (QYHKIMH YHCEN U 11
YIJIOB.

9 | TaHreHc ¥ KOTAHT€HC yria Paguannas Mepa yria, TpUrOHOMETpUYEcKasl OKPY>KHOCTh. TpUroHomMerpuyeckue QyHKIMH Yucel U 10
YIJIOB.

10 | ®opmybl CIOKEHUS ®opMyJibl IPUBEACHHUS, CIIOKEHUS TPUTOHOMETPHUECKUX (QYHKIMH, POPMYJIbI JBOWMHOTO U 12
MOJIOBUHHOTO apryMeHTa. [IpeoOpa3oBanue cyMMBbI, pa3HOCTH B IPOM3BEACHUE TPUTOHOMETPHUYECKIX
dbyHKIM, 1 HA000POT

11 | Tpuronomerpuueckue QyHkiuu | Tpuronomerpryeckue GyHKIMH YUCIOBOTO apryMeHTa Yy =C0oSX, Y =SinX, y=tgXx, y=ctgx. 10

HHCIIOBOTO apTyMEHTa CoiicTBa u rpaduku TpuroHoMeTpudeckux Gpynkiuil. [IpeoOpasoBanus rpadukoB GyHKIMN: CABHT,
YMHO)XEHHUE Ha YHCII0, OTPAKEHNE OTHOCUTEIFHO KOOPIMHATHBIX OCEH.
OO6patHble TpUroHOMETpUYecKHe (DYHKIIMHU, X TJ1aBHbIE 3HaYE€HHUs, CBOMCTBA U TpaduKH.
12 | Tpuronomerpuueckue ypaBHeHus | Tpuronomerpuueckue ypasHeHus. OHOPOIHBIE TPUTOHOMETPUYECKHE ypaBHEHHs. Pemenne 13
U HepaBeHCTBA MPOCTEHIINX TPUTOHOMETPHUECKUX HepaBeHCTB. [IpocTeiiine cucTeMbl TPUTOHOMETPUYECKUX
YPaBHEHUM.

13 | [loBTOpEHNE [IpeoOpa3oBanue norapupMuyeckux BolpaskeHui. Jlorapupmuueckas u ctenieHHast yHKINS U ee 6

cBOMCTBA U rpaduk. PenieHre ypaBHEHUH CTENEHH BhIIIE 2 CIEUATbHbBIX BUJIOB.
T'eomempusn 58u

1 | AKCHOMBI CTEpEOMETPHH OCHOBHbBIE TIOHATHS TEOMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX. 4
Ilonamue 06 akcuomamuueckom memooe.

2 | IlapaninenbHOCTh NPSIMBIX U Teopembl 0 mapasenbHOCTH NPSMBIX M IUIOCKOCTEH B pocTpaHcTse. [lapaniensHoe NpoeKTUpOBaHUE 10

TUTOCKOCTEH u uzobpaxenue uryp. I eomempuueckue mecma mouex 8 NPOCMpaHcmae.
3 | IapannenbHOCTh MIIOCKOCTEN Teopembl 0 mapaIeNbHOCTH NPSMBIX U IUIOCKOCTEH B pocTpaHcTBe. CKpeluBaromuecs npsiMbie B 7

MIPOCTPAHCTBE. YTOJI MEXAY HUMH. Memoovl Haxodcoenus: paccmosHull Mexicoy CKpeuu8aroujuMucs




NPAMBIMU.
[TocTpoeHue ceueHMt MHOTOTPAaHHUKOB METOAOM cliefioB. LleHTpanbHOE TPOEKTUPOBAHUE.
ITocTpoeHne ceyeHnii MHOTOIPAaHHUKOB METOIOM ITPOEKIUH.

[TepneHUKYISIPHOCTD MIPSMBIX U
IJIOCKOCTEN

[lepneHquKynsIpHOCTD NPSMOM U II0CKOCTU. OpTOroHaNnbHOE NMpoeKkTupoBaHue. Haknonusie n
npoekuuu. Teopema o Tpex nepneHaAnKysipax. YIiibsl B mpocTpaHcTse. [lepnenaukynspHbie
IJI0CKOCTH. [1n10waos opmozonanvHou npoekyuu. PacctosiHus MeXIy GUTypaMu B IPOCTPAHCTBE.
OOuMii NeprneHANKYISp IBYX CKPEIIMBAIOIINXCS MPSIMBIX.
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MHOrorpaHHuKu

Buowr mempasopos. Opmoyenmpuueckuii mempasop, KApKACHblll mempas’op, pa6HOSPAHHbL
mempas’op. Ilpsamoyeonvroiti mempa’op. Meouanwvl u bumeouarvl mempas’opa.

Jlocmpaueanue mempasopa 0o napaiienenuneod.

Bunel MHOrOrpaHHuKOB. Pazeepmru muocoepannuxa. Kpamuativuue nymu na nogsepxnocmu
MHO202PAHHUKA.

Teopema Jtinepa. IlpaBunbHbIE MHOTOTPAHHUKH. /[801CIMBEHHOCIb NPABUTLHBIX MHO202PAHHUKOG.
[Tpusma. [Tapannenenumnesn. CBoiicTBa napamienenumneaa. [IpsmMoyronbHbIil mapanienenumne].
HaxsoHnHbIE IPU3MBIL.

[Mupamuna. Buasl nupamu. DneMeHTh NpaBUIbHON mupaMusl. [TupamMusl ¢ paBHOHAKIIOHEHHBIMU
pedpamu ¥ rpaHsIMH, UX OCHOBHBIE CBOMCTBA.

[Tnomaau moBepxHOCTEH MHOTOTPAHHUKOB.

VYceueHnas nupamMuaa .
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BexTops! B mpocTpaHcTBE

BexTops! u koopanHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YMCIIO. YTOJI MEXKIY BEKTOPAMH.
CkansipHO€ IPOU3BENICHUE.
Pewenue 3a0au u dokazamenbcmeo meopem ¢ NOMOWbIO 6EKMOPOE U MEMOOOM KOOPOUHAM.

Inemenmul meopuu geposmuocmeit 6y

BeposiTHOCTH cOOBITHS

IToBropenue. Mcnonb3oBanue TabIuUIl U AMAarpaMM JUIs IPEACTaBICHNS JaHHbIX. Pemenne 3a1a4y Ha
MIPUMEHEHHE ONMCATEIbHBIX XapAKTEPUCTUK YHCIOBBIX HAOOPOB: CPETHUX, HAUOOIBILIETO U
HAaMMEHBIIETO 3HAYEHUs, pa3Maxa, TUCIEPCUN U CTAaHIaPTHOTO OTKJIOHEHMs. Bbruncienue yacTor u
BEPOATHOCTEN cOObITHIL. Bbuncienne BeposTHOCTEHN B ONbITaX ¢ paBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
ucxoaamu. Mcnonab3zoBaHne KOMOMHATOPUKHU. BbruncieHne BeposiTHOCTEH HE3aBUCUMBIX COOBITHH.
Hcnonb3oBanue GopMyIibl CIOKEHUSI BEPOATHOCTEN, AMarpaMm Dilsiepa, JepeBa BEpOSITHOCTEMH,
¢bopmysl beprymnu.

Beposmnocmuoe npocmpancmeo. Akcuomvl meopuu 6eposmHocme.

VYcnoBHas BepoATHOCTb. [IpaBuiio yMHOKEHHS BeposITHOCTEN. POpMyJsia IOJTHOW BEPOSITHOCTH.
®opwmyia balieca. bunapHas ciydaiiHas BeMuuHa, pacnpenesnenne bepuymnu. ['eomerpuyeckoe
pacnpeznenenue. buHoMHuanbHOE pacnpeneneHue u ero ceoiictsa. HenpepbsiBHbIE ciiyuaiiHble
Benn4uHbI. [InoTHOCTH BeposiTHOCTH. DYyHKIUS pacnpenenenus. PaBHoMepHOe pacnpe/ieneHue.
HopmansHoe pacnipenenenue. @ynknus Jlamnaca. [lapamerpsl HOpManbHOIO paclpeaeIeHusl.




[Ipumeps! ciayyaiiHbIX BEINYUH, TOAUYMHEHHBIX HOPMAJIBHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, pOCT
YEJIOBEKA).

KoBapuanus nByx cny4aiiHpix BenuyuH. [lonstie o koadpdunuente koppensaunu. CoBMeCTHbIE
HAOJIIOICHUS IBYX CIIyYaWHBIX BEJTHUYUH.




TemaTnuyeckoe NIAHKPOBaHUE

11 knace
No Paznen yueOHuKa Conepxxanue Kon-Bo
4acoB
Anzeopa u nauana ananuza 142u
1 | ®yskuuu u ux rpaguku Hynu QyHKIMM, MpoMeXyTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTH. HanbosbIiee 1 HauMeHblee 11
3HayeHue QpyHkuuu. [lepuoanyeckue GyHKIUN 1 HAUMEHBIIUI IEPHOA.
YerHble 1 HeUeTHBIC QYHKUUU. DYHKYUU «OpOOHAA yacms yuciay Y = {X} U «yenas 4acmo Yuciay
y=[].
I'paduueckue METO bl pelIeHus ypaBHEHUH M HEPABEHCTB.
2 | [Ipenen ¢pyHKuuU 1 [Tonstue npenena pyHkuuu B Touke. [lonamue npedena gyukyuu 6 beckoneuHocmu. Acumnmomaol 6
HEMPEPBIBHOCTH epagura @pyuxkyuu. CpasHenue 6eCKOHEUHO MAIbIX U DecKoHeuHo bonvuux. HempepbIBHOCTD QYHKITUU.
Ceoticmea Henpepwvinvix gyukyuil. Teopema Betiepuwimpacca.

3 | O6paTHble QyHKIHHU B3anmuo obparubie pyakimn. ['padukn B3anMHO 00paTHBIX QYHKITHIA. 6

4 | IIpousBoaHas Huddepernupyemocts Gpynkiun. [IponszBoanas Gynkiun B Touke. KacarenbHas K rpaguky GyHKIHH. 12
I'eomerprueckuii 1 PU3NIECKUIA CMBICT IPOU3BOAHON. [Ipumenenue npou3eo0Holl 8 usuxe.

[TpousBoxansie nemenTapubIX GyHkumid. [IpaBuna nuddepeHunpoBanms.
Bropas npousBojHasi, ee reoMeTpUUecKui U (PU3NYECKHI CMBICIL.

5 | [IpuMeHenue npou3BOIHOMN Touku sxcTpemyma (MakcumMyMa U1 MUHMUMYMa). MccnenoBanue aneMeHTapHbIX (YHKIUI Ha TOUKH 19
HKCTpeMyMa, Haubobllee 1 HaMMEHbIlIee 3HaU€HUe ¢ TIOMOILBI0 IPOU3BOIHON. [locmpoenue
epaguxos GynKyuii ¢ noOMowbI0 NPou3800HbIX. IIpumenenue npou3eo0HoU npu peueHuu 3a0au.

Haxoorcoenue sxkempemymos pynkyuii HeCKOIbKUX NepeMeHHbIX.

6 | IlepBooOpa3Has u HHTETpal [IepBoobpaznas. Heonpenenennslii unterpai. IlepsooOpasnbie anemenTapHbIx ¢yHkiui. [Inomans 18
KpuBoJuHenHo! Tpanermu. ®opmyna Hetorona-Jleibnuna. OnpeneneHnslii MHTErpan. Buiuucnenue
niaowaoeu nI0CKux Quayp u 00vemos mei 6pawjeHus C NOMOWbI0 UHMe2pad.

7 | YpaBHeHHUSs, HEPABEHCTBA, Memoovl pewienus GyHKYUOHATLHBIX YPAGHEHUT U HEPABEHCME. 50

CUCTEMBI YpaBHEHHUs, CHCTEMBI YPaBHEHUH C apaMeTpoM. PenieHne ypaBHEHHI U HEPABEHCTB, COAEPKAINX
NEPEMEHHYIO MO 3HAKOM MOAYJIS.
8 | KoMmmiekcHbIe uncia [lepBuuHbIe npeACTaBIEHUS O MHOKECTBE KOMIUIEKCHBIX UUCeIN. /leticm8us ¢ KOMNIEeKCHbIMU YUCTAMU. 10

Komnnexcno conpsiscennvie uucia. Mooynv u apeymenm uucna. Tpueonomempuueckas gopma
KOMNIIeKCHO20 ucaa. Pewenue ypagnenutl 8 KOMNIEKCHbIX YUCTAX.




| IToBTOpeHue

10

T'eomempusn 62y

Merto KoOpauHarT B
MIPOCTPAHCTBE

BekTops!l 1 KOOpIUHATEI.

VYpaBHeHnue miockoctu. Popmysa pacCTOSIHUA MEXy TOUKaMU. Y paBHeHHE chepbl. Popmyna
paccmosanus om mouku 00 niockocmu. Cnocodul 3a0anus NPAMOU YPASHEHUAMU.

Pewenue 3a0au u dokazamenbcmeo meopem ¢ NOMOWbIO 6EKMOPOE U MEMOOOM KOOPOUHAM.
Onemenmol 2eomempuu macc.

16

[unuHap, KOHYC U Wap

Tena BpameHus: TUIMHIP, KOHYC, ap U cepa. CeueHust LMIMHIPA, KOHyca u mapa. [llapoBoii
CErMEHT, IIAPOBOM CJIOH, MAPOBOM CEKTOP (KOHYC).

VYceuennast nupamujia 1 yCEYCHHBIN KOHYC.

Onemenmul cghepuueckou ceomempuu. Konuueckue cewenus.

KacatenpHble npsiMble U IIIOCKOCTH. Briicanusie u onricanubie cepsl. Kacarowuecs cgepul.
Kombunayuu men epawenus. Ilnomanb cepsl.

Paszeepmxa yununopa u konyca. Ilnomanb noBepXHOCTH LMJIMH/IPA U KOHYCA.

KoMOuHanmu MHOrOrpaHHUKOB U TEJ BPAILICHUS.
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O0bEMBI TENI

[Tonsatue o6bema. O6beMbl MHOTOTpaHHUKOB. OOBEMBI TeJI BpateHus. Akcuomsl ob6vema. Bvisoo
Gopmyn 06vemo8 npPAMOY20IbHO20 napaiielenunedd, npusmsl U nUpamuosvl. Popmynsl 0
HaxoxcoeHuss 00vema mempasopa. Teopemvl 06 OMHOWEHUSAX 00BEMOS.

Ipunosicenuss unmezpana K 8bl4UCIeHUIO 00beM08 U nogepxHocmell men epawerus. Ilowaow
cpepuueckozo nosca. Obvem waposoeo cios. [lpumenenue 00veMos npu pewleHuu 3a0au.

ITonoGue B mpoctpancTe. OTHOIIEHNE 0OBEMOB U IJIOLIA/IeH MOBEPXHOCTEH MNOJOOHBIX (DUTYD.
sudicenus 6 npocmpancmee: napanienbHblil NEPEHOC, CUMMEMPUsL OMHOCUMETLHO NIOCKOCHIU, YeHMPATbHASL
cumMmempusl, NOBOPON ONMHOCUMETILHO NPSIMOL.

IIpeobpazosanue nooobus, comomemus. Pewenue 3a0au na niockocmu ¢ ucnonv3osanuem
cmepeomempuieckux Memooos.
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HOBTOpeHI/Ie IIIaHUMCTPpUU

IToBTropenue. Pemienue 3a1au ¢ UCIOIB30BaHUEM CBOMCTB (Uryp Ha IuIOCKOCTH. Perienune 3a1a4 Ha
JI0KAa3aTeNIbCTBO U ITOCTPOEHUE KOHTPIPUMEPOB. [IpuMeHeHne MpoCTENINX JIOTHYECKUX MTPABUIL.
Pemenue 3a1a4 ¢ NCMOJIB30BAHUEM TEOPEM O TPEYTOJIBHUKAX, COOTHOLIEHHUH B MIPSAMOYTOJIbHBIX
TpeyrojbHUKax, (PaKTOB, CBA3aHHBIX C YETHIPEXYroJbHUKaMU. Perienre 3a1ad ¢ UCoIb30BaHUEM
(akTOB, CB3aHHBIX C OKPYKHOCTSIMH. Perienue 3a1au Ha U3MEPEHHs Ha MJIOCKOCTH, BBIYMCICHUS
JUIMH U IuIomanen. Pewenue 3a0au c nomowbio 6eKmopos u KoOpouHam.
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