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MOSICHUTEJBHAS 3ATIMCKA

Pabouas nporpamma no yueGuomy npeamery «Maremaruka (aqrefpa u HAYAIA MATEMATHYECKOTO
aHauu3a, reomerpusi)» (yrayOaennwiii ypoems) a1s 10 - 11 Kkj1accoB COCTABIEHA B COOTBETCTBMM C
TpeboBanusamMu DeepabHOro rocyapeTBeHHOro 00pa30BaTeIbHOrO CTaHAapTa cpe/iHero oduiero obpasoBamus,
Ha ocHose Ilpumeproit mporpammsl cpejHero ofuero 06pasoBaHMs 110 MATEMATHKE, ¢ Y4ETOM aBTOPCKOH
fporpammbl 1o marematuke aas 10 - 11 knaccos ¢ yrinyGaeHHsiM nsyuennem matemarnkn (YMK A, T Mepansk),
a Takke ¢ y4€ToM TpeboBaHHA K pesyibTaram o0pa3zoBaHms, coaepxkamuMces B [IpumepHoit ocHOBHOI
o0pa3oBaTeNbHOI IPOrpaMMe 0CHOBHOTO 0BIIero o0pa3zoBaHusi.

[Iporpamma paccunrana Ha 408 yacos.

Ha usyyenne mpenvera maremaruka B 10-11 knacce B yueGuom mwiane KOTOBY CIII nrr Onapuno
oTBeeHO 10 204 yaca B roj1. COOTBETCTBEHHO - 6 YacoB B Hezenmo (M3 HUX 4 yaca - anredpa, 2 vaca -
reoMeTpus).

Knace Konuuecteo yacos KonuuecTro yacos B Hegenio
no y4eOHOMY NnaaHy

10 kiace 204 6
|1 knace 204 6

PaGouyasn nporpamma npeHasHaydeHa A1s Oprasusalmuy npouecca obyuenns no YMK A, I, Mepznska:

l. Maremaruka: paboune nporpammet: 7 - 11 knaceel ¢ yrayGaeHHbIM H3y4YeHHEM
marematnkn/ A. I'. Mepanak, B. b. [Tononckuii, M. C. Slkup, E. B. byiko. - M.: Benrana -
I'pad, 2017.-150 ¢

2. Maremaruka. Anrebpa ¥ Hauaa MaTeMaTH4ecKOro aHanusa. Yrayonennsiit yposens: 10 kiace:
y4ebnuk / A. T'. Mepansx, JI. A. Homuposckwit, B. M. [lonskos. - M. : Benrana-I'pad, 2021.

3. Maremarnka. Anrefpa v Hayaja MaTeMaTHYeCKOro aHanusa. Yraybnenusiit yposens: 11 kiacc:

y4eGHoe nocobue / A. I'. Mepansk, [I. A. Homuposckuii, B. M. Toaskos: nox penakuueii B. E. Moxonsekoro. -
M. : Benrana-I'pac, 2021.

4. Maremarnka.I'eomerpus. Yrayonennsiii yposets: 10 kiace: yueGuuk / A. I, Mepanax, . A.
Homuposckuit, B. M. Tlonskos. - M. : Benrana-I'pad, 2021.
8. Maremaryika. I'eometpusa. 11 knace: YrayGnennslit ypoens: yueGrHoe nocobue / A. I'. Mepsask,

/. A. Homuposckuit, B. B. TTononckuit, M. C. fxnp: noa penakumeii B. E. Togonsckoro. - M. : Benrana-I'pad,
2021.

[lnanupvemMblie De3VJIbLTATBLI OCBOCHHUS ViHeOHOro npeamera «VMaremaruka
(asireOpa u HavYaJIa MAaTEMATHYECKOI0 aHAJIN3A, reomerpusi)» (yriyOJieHHbIH
YPOBeHb)

PaGouas nporpamma obecneuuBaeT JOCTHKEHHE TUIAHUPYEMBIX Pe3y/ILTATOR OCBOEHHA yueGHOro npeamera
«MareMaTHKa», BKIIOYAS MOAY/IH «AJrebpa H HAYAIA MATEMATHYCCKOIO AHAJIN3A» 1
«I"eomeTpus».
M3yuenne wmateMaTMKM 1O JaHHOH nporpamme  ¢nocoGerByeT (JOPMMPOBAHMIO Y ydamuxes
JHMHOCTHBIX, METANPEAMETHBIX H NPEAMETHBLIX Pe3yabTATOB 00YUEHHs, COOTBETCTBYIOLHX TpeboBaHHAM
(peaepanbHOro rocyAapeTBeHHOro 00pa3oBaTE/ILHONO CTaHAApTa OCHOBHOrO 0611ero obpasobaHus.




Kypce «Anrebpa n nauaaa MmateMaTHueckoro anajansa»

JInunocrupie pesyabrarTor:
1) BocnuTanne poccHiickoit rpaXkaaHCKO MACHTHYHOCTH: NaTpyuoOTH3IMA, YBaXKEHHMA K
OretecTBy, 0OCO3HAHMS BKIANA OTEUECTBEHHBIX YUEHBIX B paszBUTHE MUPOBOM HAYKM;
2) opmupoBaHHe  MHPOBO33peHHS, COOTBETCTBYIOLIETO ~ COBPEMECHHOMY ~ YPOBHIO  PasBUTHS HAyKM M
0BLIECTBEHHON NPAKTHKHK;
3) OTBETCTBEHHOE OTHOLIEHUE K OGYYEHHIO, FOTOBHOCTb H CIIOCOGHOCTE K CaMOpasBHTHIO K caMO0OPa3soBaHUIO Ha
MPOTSXKEHMM BCEH JKH3HH] CO3HATENLHOE OTHOLICHHE K HEMPEephbIBHOMY 00pa3oBaHHIO KAaK YCIOBHIO YCMEIIHOM
npodeccHoHaNbHOI M 06LIeCTBEHHOI AesTen bBHOCTH;
4) ocosnanHBbIi BEIGOP Gyayieit npodeccHOHANBHOI AeATebHOCTH Ha Gase OPHEHTHPOBAaHHUA B MUpe npodeccHii
U NpodeccHoHaNbHBIX TIPEANOYTEHMI; OTHOLIEHHE K NpoeccHOHANBLHON EATENLHOCTH KAaK K BO3MOKHOCTH
YHACTHS B PELICHUM IMYHBIX, ODLIECTBEHHBIX, FOCYIAPCTBEHHBIX M OOIIEHAMOHATBHBIX npobnem: Gpopmuposanue
YB@XKHTEIBHOIO OTHOLIEHHS K TPY/Y, PA3BUTHE OMbITA YHACTHS B COLMATBHO 3HAYMMOM TpyAe;
5) yMeHHe KOHTPOJMPORATH, OLEHMBATH M AHATM3MPOBaTL MPOLECC M pesynbTaT yueGHOH M MaTemaTHueckoii
JeATeNbHOCTH;
6) ymenne ynparnsth cBoeif N03HABATELHON ACATENLHOCTBIO:
7) ymetue B3aHMOCHCTROBATE ¢ O[IHOK/IACCHUKAMM, AETHMH
MJAAUIETO BO3pAcTa W B3pOCabiMU B 0OpasoBaTenbHOM, 06UIECTBEHHO-NONE3HOI, yuebHoucene/10BaATENLCKOI,
NPOEKTHOH M APYIrUX BUAAX 1EATENbHOCTH:
8)  KPMTMUYHOCTDL MBIUIICHNS, HHMULMATHBA, HaXOAUUBOCTD, AKTHBHOCTh NPH PELLIEHNH MaTEMATHYECKHX 3a/ay.

Meranpeamernsie pesyabTaThbi:

1) ymenue camocTosTensHO OnpenensiTh UeM cBoei AEATENLHOCTH, CTABHTE U HOPMYIMPOBATh A0S cehs HOBbIE
3a1aum B yuébe;
2) ymeHME COOTHOCHTH CBOH AeHCTBMS C [UTAHHPYEMBIMH  PE3YJIbTATAMH, OCYIUECTB/IATL KOHTPOMb CBOEl]
ACATEILHOCTH B MPOLIECCe NOCTIDKEHHA Pe3yabTarta, ONpeneasTh cnocobsl NeiCTBHiT B paMKax NpeanoKeHHbIX
YCN0BHii U TpeOOBaHMIT, KOPPEKTHPOBATH CBOM NEIHCTBHA B COOTBETCTBHU C M3MEHSIOLLEHCS CHTYalMe;
3) yMeHue camocTosTENBHO MPUHAMATL  pELICHHA, TNPOBOAWTL aHAIM3 CBOEH AEATENLHOCTH, MPUMEHATH
pas’iuYHbIe METO/IbI NO3HAHUA,
4)  BiaJeHHE HABBLIKAMM NO3HABATENBLHOII, yueGHO-HCe1eI0BATE ILCKOM M MPOEKTHOI ACATENLHOCTH:
5) ¢dopmuposanne noHATHIHOIO anmapara, yMCHMSl Co3laBaTh 00OOIIEHHMA, YCTAHABAMBATL aHANOTMH,
KJ1acCHULIMPOBATH, CAMOCTOSTEILHO BbIOMPATL OCHOBAHMA M KPUTEPHH 118 K1accuduKaLmu;
6) yMcHHMe YCTAHABAMBATE MPUUMHHO-CIEACTREHHbIE CBA3H, CTPOMTH JIOFMYECKOE paccyKAeHHE, YMO3aKII0UeHHe
(MHAYKTHBHOE, 1eAYKTHBHOE M 110 aHAJIOTMH) W feN1aTh BbIBO/bl;
7)  dopmupoBaHMe KOMMETEHTHOCTM B  0GJacTH UCIONL30BAHUA  MH(OPMALIMOHHOKOMMYHMKALIHOHHbIX
TEXHONOIMH;
8) ymenue Buznetsb MaTeMaTHYCCKYIO 3a/1ady B KOHTEKCTe NMPOGAeMHOM CHTyauuu B APYTHX QUCUMIUIMHAX, B
OKPYKAOLIEH SKM3HK,
9) ymenue camocToaTeNBHO OCYLIECTBIAT NOMCK B PA3/IMYHBLIX HCTOYHHKAX, OTOOP, aHAN3, CHCTEMATH3ALMIO H
K1accnukaumio mubpopmauun, HeoGXoaMMOil 18 PCLICHMA MaTeMaTHYeCKUX npobneM, MpeacTaBiasTh eé B
MOHATHOH (pOpPME; MPUHMMATL peLleHue B YCIOBMSX HEMOMHONH MM M30BITOYHOM, TOYHONH WM BEPOATHOCTHOIN
MHDOPMALIMK, KPUTHUECKH OLICHHBATH M MHTEPNPETHPOBATE  MHOpMaLMIO, nonyyaemylo U3 pasuYHbIX
MCTOYHUKOB;
10) ymenne wncnonws3oBath MaremaTHueckue CPEACTBA HAMMAAHOCTH (rpaukm, TaOMMUBL, cXeMbl M Ap.) ANA
HTOCTpALIMK, HHTEPIIPETALIMM, APTYMEHTALIUH,
11) yMeHHMe BBLIABMrATH TUNOTE3DI fPH PELICHUH 327241, NOHAMATh HEOOXOAMMOCTh UX TIPOBEPKH;
12) nouumanme CYWHOCTH alFOPHTMHYECKUX TPeANHCaHHii M yMEHHMe NeliCTBOBATL B COOTBETCTBUH ¢
NPEAIOKEHHBIM aTTOPUTMOM.

ITpeamernsie pesyabrare:
1) ocosnanme 3naueHns MaTeMaTUKM 414 MOBCEAHEBHOI KH3HM YeI0BEKa;
2) npescTaBieHMe 0 MaTEMATHUYECKO HayKe Kak cepe MaTeMaTHYECKON AeATeNbHOCTH, 06 JTanax eé Pa3BUTHS,
0 €€ 3HAYMMOCTH U1 PA3BUTHS LIMBUAU3ALIMM,
3) ymeHMe OnMCHIBATL ABNECHHS PEATHHOrO MHPa Ha MaTEMATHYECKOM S3bIKe; MPEACTABICHHE O MATEMATHUECKMX

MOHATHAX 1 MATEMATHYECKUX MOAENAX KAK O BAXKHEHIIEM MHCTPYMEHTAPHH, NO3BONSIOLIEM ONHCHIBATE H U3yYaTh
pasHble NPOLIECChl U ABICHMUA;




4) npescrasnenue 06 OCHOBHBIX TOHATHAX, MAESAX M METOAX areGphbl M MATEMATHYECKOrO aHAIN3a;

5) npeacraejieHHe 0 MPOLECCAX H ABICHUAX, MMEIOLMX BEPOSTHOCTHLIN XapaKTep, O CTATHCTHYECKUX
3aKOHOMEPHOCTSX B peaibHOM MHpE, 00 OCHOBHBIX NMOHATHAX JIEMEHTAPHON TEOPHH BEPOATHOCTEMH; yMeHHe
HAXO/IUTh M OLUEHUBATH BEPOATHOCTH HACTYIIEHHA CODBITHI B MPOCTEHIIINX MPAKTUYECKUX CHTYALHUAX H OCHOBHBIE
XapaKTEPHCTHUKH CITyHaHHbBIX BEJIMYMH;

0) BnajgeHue METOAAMM [IOKA3aTENbCTB W AIrOPUTMOB  pELICHMA; YMEHME MX [PUMEHSTh, [POBOAWTH
J0Ka3aTe/lbHble PacCy K/IeHHs B XOJI€ PELLEHHs 3a/1au;

7) NpaKTHYECKH 3HAUMMBIE MATEMATHYECKME YMEHMS M HABBIKM, CNOCOGHOCTL MX NMPUMEHEHMS K PeLICHHIO
MaTeMaTH4ECKMX H HEMATEMaTHYECKHX 3a/1a4, MPearnosaraioline yMeHue:

*  BbLIMOJHATL BBIYMCIACHHS C JACHCTBHTE/IbHBIMA M KOMIUIEKCHBIMH YHCIAMH; pelaTh PauvoHalIbHbIE,
MPPaUHOHAILHBIC, MOKA3aTENbHbIE, CTEMEHHbIE M TPUIOHOMCTPHYECKHC YPABHEHHs, HEPABEHCTBA, CUCTEMDbI
YPaBHEHHH H HEPABEHCTE;

* pellaTh TEKCTOBBIC 3a/1a4d apU(QMETHUECKUM CrIocoDOM, C MOMOLILIO COCTABIEHHS M PeLUeHHst YpaBHEeHH,
CHCTEM YpaBHEHHIi U HEPABEHCTB;

* HCNoOJb30BaTh ﬁJ'll"CﬁPaH'-{CCKHFl WIASBIKY A ONHCAHWA TIPEAMETOB OKpY’Kalollero MHpa W CO31aHMA
COOTBETCTBYIOLUHX MATEMATHYCCKHUX MO,HE:J'Ieﬁ;

BBIMOIHATL TOXKAECTBEHHBIE MPE0dpa3’oBaHHA PaLMOHANBHBIX, HPPALIHOHATBHBIX, MOKA3aTE/bHbIX, CTENEHHBIX,

TPUIOHOMETPHYECKHX BbIPaXKeHHH;

* BBITOJIHATH ONEPALMK HAJl MHOKECTBAMMU;

* UCceaea08aTh GYHKUHMH ¢ NOMOLIBIO IPOM3BOAHOIN M CTPOUTH UX rpaduKu;

* BBIUMCAATE MUIOLAAK GUIyp H 00BEMBI TEJ1 ¢ NOMOLLBIO ONPEAeNEHHOr0 HHTErpana;

. MPOBOJMTEL BbIYHUCIEHHE CTATHCTHYECKMX XaPAKTEPHCTHK, BbITOJIHATD NPUOIHKEHHBIE BBIYHCIICHUS]

* pewarb KoMOHHATOPHBIE 3a1auH.

8) BJIA/ICHWE HABBIKAMH HCNOJIB30BAHMS KOMITbIOTEPHLIX IIPOIPAMM [1PH PELUEHHH MAaTeMAaTHYeCKUX 3a/1ay.
Kype «I" eomerpusn»

HM3yuenue reomerpun no JanHOH nporpamme cnocodcTByeT (GOPMHPOBAHUIO Y YHALIMXCA THYHOCTHLIX,
MCTANpeAMETHBIX, MPEAMETHbIX Pe3ysbTaTOB ODYUEHHMs, COOTBETCTBYIOWIMX TpeboBaHMAM deaepaibHOro
rocyapcTBeHHOro oGpa3oBaTes/IbHOrO CTaHAapTa 0cHOBHOrO 0biero obpasosanus.

JInunocrnbie pe3yabrarni:

1) BocnuTaHMe POCCHIHCKON I'PaXK1aHCKOM HACHTHHHOCTH: aTPHOTH3MA, YBAKEHHA K

OreuecTBy, 0CO3HAHHA BK/1a/1a OTEYECTBEHHBIX YYEHBIX B PA3BUTHE MHPOBO# HayKH;

2) dopMupoBaHHE MMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M
001EeCTBEHHOH NPaKTHKH,

3) oTBeTcTBEHHOE OTHOIIEHHE K 00YUEHHIO, FOTOBHOCTb M CNIOCOOHOCTH K CAMOPA3BUTHIO H CaM000pa3oBaHMIO Ha
MPOTAKEHNUH BCEH JKM3HM; CO3HATEILHOE OTHOLIEHHE K HempepbiBHOMY 00pa3oBaHMIO KaK YC/IOBHIO YCMewHOM
npogeccHOHANIBHOH W OOLIECTBEHHOH 1EATE/IbHOCTH,

4) oc_{'_ﬁsrtal-u-iblﬁ BbIOOp Oyylel npodeccHoHanbHON AeATeNbHOCTH Ha §a3e OPHEHTHPOBAHHMA B MUpPE npodeccHii
H npo- (PECCHOHANBHBIX TPEANOYTEHHH; OTHOLIEHHE K NMPO(ecCHOHAIbHON AEATENLHOCTH KaK K BO3MOKHOCTH
YHacTus B pemeuuu JIMYHBIX, 06LL[ECTBBHHI)IX, FroCyaapCTBEHHBIX H OG[llEHHLlHUHEL'Ibe]X I1p06,’]EM: Lb{}pmuposaﬂne
YBAJKMTEJILHONO OTHOLIEHHS K TPYIY, Pa3BHTHE OMNbITA YYAaCTHs B COLMAIILHO 3HAYHMOM TpYI€;

5) yMeHWe KOHTPOAMPOBATH, OLECHWBATH M AHAIM3UPOBATH MPOLECC W Pe3yJibTarT y4eOHON M MaTeMaTHYECKOH
NeATENLHOCTH,

6) ymeHue ynpaBisTh CBOEH N03HABATE/ILHON A@ATEIBHOCTBIO;

7) ymeHue B3aUMOJGHCTBOBATL C OJHOKIACCHMKAMH, JIeTbMH MIAJIIEro BO3PACTA W B3POCALIMH B
oOpasosarensHOH,  O0UIECTBEHHO-NONE3HOH,  Y4eOHO-UCCNE/IOBATENLCKOM, [POCKTHOH M JIPYrHX  BHIAX
JEATENLHOCTH;

8)  KPMTHHHOCTbL MbILUIEHUS, HHHLIMATHBA, HAXOAYUBOCTb, AKTHBHOCTEL NPH PELICHHH MATEMaTHYECKHX 3a/1ay.
Meranpeamernsie pesyjabTaThbl:

1) YMEHHE CAMOCTOATE/IbHO ONPEAENTh LUEAN CBOeH AesTeNbHOCTH, CTaRUTL M hopMyauposarh a4 cedsi HOBbIE
sajavu B yuebe;

2) yMmMeHHe COOTHOCHTbL CBOM AEHCTBHA C IUIAHHPYEMBIMH Pe3yJbTaTaMu, OCYLUECTBISTb KOHTPOIbL CBOEH
JACATC/IBHOCTH B IMpoLECcCe JOCTHIKEHHA pesyiibTara, Onpe/eisThb crocolbi ,’lCF‘ICTBHﬁ B paMKax Tpe/TOMCHHBIX
YCIIOBHIA 1 TpeOOBaHMIT, KOPPEKTUPOBATL CBOM ACHCTEHA B COOTBETCTBHU C H3MEHAIOLIEHCS CHTYaLUen;

3) ymeHMe CaMOCTOATENbHO MPHHUMATL PEUICHHA, TMPOBOANTE AHAJIW3 CBOCH JIEATEIBHOCTH, TNPHMEHSTD
Pa3JaHYHbIE METO/LBI MO3ZHAHWA]




4)  prazenue HABBIKAMM MO3HABATEABHOM, YHeOHO-HCCIN0BATENBCKONH W MPOEKTHOM 1eATENbHOCTH;

5) topmupoBanue NOHATHHHOrO anmnapara, yMEHMs CO3/1aBaTh 00O00IIEHHS, YCTAHABRINBATL AHANOIHUH,
Ki1accHULIHPOBAT, CAMOCTOSTENLHO BHIGHPATH OCHOBAHMSA M KPUTEPHH JUIA KacCH(UKaLK,

6) ymeHHe ycTaHaB/IMBATh MPUUMHHO-CIEACTBEHHBIE CBA3H, CTPOHTH JIOTHHECKOE PACCYIKACHHME, YMO3AKITIOHCHHE
(MHAYKTHBHOE, IelyKTHBHOE M 0 aHAJI0rHH) U 1eNaTh BbIBOIbI;

7)  dopmupoBaHME KOMMETEHTHOCTH B O0JACTH  HCNONB3OBAHWUA  MH(OPMALMOHHOKOMMYHHKALMOHHBIX
TEXHOJIOTHid;

8) ymeHMe BHIETh MATEMATHHECKYIO 3ajauy B KOHTEKCTEe MpoOneMHOM CHTYalMH B APYrHMX JMCLHMIIMHAX, B
OKpYIKaIOLEN KHIHH,

9) yMeH#He CAMOCTOATENBHO OCYLUECTBATH MOUCK B PAa3AHUHbIX MCTOYHHMKAX, OTOOP, AHAIH3, CUCTEMATH3ALIMIO 1
knaccuukaumio MHGOpMAaLK, HeOOXOAMMOH A1s pelleHHs MaTeMaTUYeCKHX npobieM, MpeacTaBadATh €€ B
NOHSTHOI OopMe: NPUHMMATH PellleHHe B YCIOBMAX HEMONHONH WM M3OBITOYHOM, TOYHOH MM BEPOATHOCTHOM
uHpOpPMAlMM; KPUTHUECKM OLCHMBATH M MHTEPNPETHPOBATh HMHDOPMALMIO, MNONYHAEMYIO M3 PasIUHqHbLIX
MCTOYHHKOB;

10) y™eHHe MCNONB3OBATH MATEMATHUUECKHE CPEACTBA HArNAAHOCTH (rpaduky, Tabauupl, cXembl M Ap.) s
MAIOCTPALIMH, HHTEPIIPETALIMM, apIryMEHTALIMK,

11) ymeHue BHIABHraTH PUIOTE3bI TIPU PELUIEHUH 3a/1a4M, NOHUMATh HEOOXOAMMOCTh HX MPOBEPKH;

12) nouumaHue CYUIHOCTH JIrOPUTMMYECKMX [pEeAnucaHuid ¥ yMeHHe [eHCTBOBATL B COOTBETCTBHM ¢
NpeAnoKEeHHBIM ATTOPHTMOM.

[TpeameTnbie pe3yabTaTh:

1) ocosnanue 3Ha4YeHUs MATEMaTHKH JUls NOBCEHEBHOM JKH3HU Ye/IOBEKA;

2) npeacTaBieHMe 0 MaTEMaTHYECKOMN Hayke Kak c(hepe MaTeMaTHUECKOH esTeNbHOCTH, 00 dTanax e& pasBuTia,
0 €€ 3HAUUMOCTH 718 Pa3BUTHS LIMBUIU3ALINM;

3) yMeHHe ONHMCHIBATH ABICHUS PEabHOrO MHPa HAa MaTeMaTHUECKOM A3bIKe; MPeJICTABICHHE O MAaTEMaTHYECKHX
MOHATHAX M MATEMATHUYECKMX MOZEIAX KaK O BakHeHEeM HHCTPYMEHTAPHK, NO3BOJIAIONIEM OMUCHIBATH U H3Y4aTh
pazHbIe NPOLECChl W ABIEHHUA;

4) npeacrasnenue 06 OCHOBHBIX MOHATHAX, HAEAX U METOJIAX FEOMETPHH;

5) BnajeHue METOAAMM JIOKA3aTEJbCTB M AITOPHTMOB pEUIEHHMS; YMEHHE WX MPHMEHATb, MPOBOAUTH
JI0Ka3aTe/lbHbIE PACCYKIEHHA B XO/Ie PELlIeHHs 3a1a4,

6) NpakTHYECKH 3HAYMMBIE MATEMATMUECKHE YMEHUS W HABBIKW, CIOCOOHOCTH MX MPUMEHEHHS K pPeIleHHiO
MaTeMaTHYECKMX M HEMAaTEeMaTHYECKHX 3a/1aH.

7)  BnageHue HABbIKAMM HCMOIB30BAHHS KOMMBIOTEPHBIX NPOrPaMM IIPH PEILEHMH MATEMAaTHYECKHX 3a/1a4,

Pe3yanTaThl yriy0JeHHoro ypoBHS OPHCHTMPOBAHBI Ha MOIYy4YEHME KOMIETEHTHOCTEH s
nocsjeayoueit mpodeccHOHANBHOI IeITeTHHOCTH KaK B paMKaxX JaHHOM MpeaMeTHOH! o61acTh, Tak H B
CMEXHBIX ¢ Helt obiacTsx.

B pesyanrare wusydenmusi yuebuoro mnpeamera «Mamemamuxa: anzebpa u navana
MAMEMANUYECKO20 AHANUA, 2eOMEMPURY 1A YPOGHE CPEOHE20 001{e20 00PA306AHUA HA Y21YOAeHHOM

Vpogie BoINYCKHUK HAYHUMCA N ROJAYHUI 603MONCHOCHTb HAYHUMbCAL!

Yraybaennslii ypoBeHb
«CHCTEeMHO-TEOPETHYECKHE PE3Y/IbTAThI»

Pasaea BrinyckKHHK HAYYHTCS BbINYCKHHK MOJYHHT BOIMOKHOCTL HAYUHTBCH

Ilean ocoennsn | Jlng yeneuHoro npoaomkenua obpasosanmns | Jiua obecnevenuss 603mModicHocmu  yCheuino2o

npeamera no CMELMATBHOCTAM, CBAZAHHBIM Cc npo()a-z.)fcenuﬂ OﬁpGBOBGH uA no
NpHKIaaHbIM HCNOAB30BAHHEM MATEMATHKH CHEeYUANBHOCIMAM, CEAIAHHBIM c
ocyufeCcmaIeHueM nayunol u

UcCAedo8amenbCkon OesmeibHoCmu 8 0oaachiu
MAMEMAMUKYU U CMEACHBIX HAVK




Inemenmoi

~  CBobOZHO OMEPUPOBATL  MOHATHAMM:

meopun KOHEYHOe MHOMKECTRO, IJIEMEHT | Onepuposams HOHAMUEM onpeadenenus,
MNoducecmas u MHOKECTRA, TIOJIMHOIKECTBO, OCHOGHLIMU euoaMu onpedenenui,
MAMEMAMUYECK nepeceyeHue, 00LEAHHEHHE M Pa3HOCTb OCHOBHBIMU 6UOAMU MeEopem;
Ol JI02UKI MHOJKECTB, YMCJIOBbIE MHOJKECTBA Ha | HOHUMAMb CYMb KOCEEHN020 OOKAIAMEbCINGA:
KOOPAHWHATHOM NpsSMOH, OTPE30K, | ONEPUPOGAMb  NOHAMUAMU  CYCIMHO20 U
MHTEPBaJI, MOJYHHTEPBAI, NMPOMEKYTOK HECHEMHO20 MIHOIICECTIBA,
C  BBIKOJNIOTOH TOUKOH, rpaduueckoe | npumensme Memaoo Mamemamuyecko
NpeacTaBIeHue MHOZKECTB Ha UNOYKYUU 018 nposedenust paccycoenuil u
KOOPAHHATHOH IJIOCKOCTH; Q0KA3amenbeme u npu pewenuu 3aday.
~  3a/1aBaTb MHOXKECTBA nepeurcneruem u | B nosceonesnoil scuznu u npu usyvenuu opyeux
XapaKTEPUCTHUYECKHM CBOHCTBOM; npeomenos:
~  OMepupoBaTh MOHATHAMM: | UCHONBL306ANb  MEOPLIMUKO-MHONCECINEeHH bl
}TBCP}KL{GHHE, DTp HLIAHHE AZBIK W ALK JO2UKH OO0 ONUCAMUA
WBQPMEHVW, HCTHHHBIE MW J10¥KHBIE pea.-'fb."!blx npoyeccoe U HG.’?E’HHI:‘, npu
YTBEPIKICHUA, TIPHUMHA, CJEACTBHE, peutenuu 3aday opyeux — yneonwix
4aCTHBIN cilyyail o6Liero yrepikaeHns, npeomenos
KOHTpIipHMep;
—  NPOBEPSATb MNPHHAMANCKHOCTL 3IEMEHTA
MHOKECTBY;
— HAxXOIWThL IepeceveHHe U obLeaHnenue
MHOJKECTB, B TOM yuce
NpeacTaBIeHHBIX rpaMUecKH Ha
UMC/I0BOH MPAMOH M HAa KOOPMHATHOMH
MJI0CKOCTH;
~  MPOBOAMTH Jl0Ka3aTe/bHble
paccy:KAeHHs s obocHoBaHms
MCTHHHOCTH YTBEPIKICHHH,
B noscednesnou dcusnu u npu usyvenuu
opyaux npeomemos:
~  HMCTIONIb30BaTh YHCIIOBLIE MHOMKECTBA Ha
KOOP/IHHATHOM NpsiMOii H Ha
KOOPAHHATHOH MJ0CKOCTH A1
OMMCaHHUA  peaslbHbIX  TPOLIECCOB M
ABNEHUH;
~  [POBOJMTH Jl0Ka3aTe/bHbIe
pacCysKAeHus B CHTYaUHAX
OBCEJAHEBHON KHM3HW, TPH peLIeHHH
3a/1a4 M3 IPYTHX [1Pe/IMETOB
Yucaa u | — CpobOAHO ONEpUpOBATL MOHATHSIMM:
guIpadiceniun HaTypalbHOe YHCIIO, MHOXKECTBO | €6000010 onepuposanis HUCTIOBLIMU
HATYPAIBLHBIX YMCEd, LEe0e YHCIO, MHOICECMBAMU NPU Pelenuu 3a0au;
MHOMXKECTBO LEJABIX YHUCed, | RoNuManb NPUHLHBI u OCHOBHbBIE uoen
oObIkHOBEHHAs  apobb,  JecATHYHAs PACUUPEnUS YUCTOGBIX MHONCECNS,
npoGs, cMeluannoe YHCHO, | 61G0eMs  OCHOGHBIMU — ROHSMUAMU  Meopul

paunoOHaJIbHOE HHCIIO, MHOIKECTBO
palHOHaIBHBIX YHCeJl, HppALHOHAIbHOS

HHCO, KOpPCHb CTENCEHH n,
JEHCTBHTEILHOE  YMCIIO, MHOMKECTBO
HEeHCTBUTENBHBIX qHces,
recoMeTpHueCcKan HHTEpnpeTaumns

HATYPAJIBHBIX, UCILIX, pPalUMOHAIIbHBIX,
JIEHCTBUTE/bHBIX HHCE/T,

oesumMocmu npu- pewenun  CmanoapninbLx
sadau

umems 0azo6wle NPeOCMAGIeHUA O MHOJICECMGE
KOMNACKCHBIX YUCEN,

€60000i110 GLINOMIAMb ModcoecingenHbie
npeobpasosanus.  MpUOHOMempPUYEcKux,
JAoeapughmuyeckux, cmeneHnsix
GHIPAdICCHUT,

aradems hopyynoi dunoma Heromona;

' 3peck 1 ganee: 3HaTh ONpeAeNeHUe NOHATUA, 3HaTb M YMeTb 0BOCHOBLIBATL CBOMCTBA(NPU3HAKM, €CIM OHWM eCTb) NOHATKSA,
XapaKTepM308aTb CBA3M C APYTMMU NOHATUAMM, NPELCTABNAA OQHO NOHATME Kak 4aCTb LL@NOCTHOrO KOMNAEKCa,
MCNONb30BATL NOHATWE U €50 CBOWUCTBA NPU NPOBEAEHUN PACCYMAEHUN, AOKa3aTENLCTR, PELIEHUM 3343y,




MOHUMATbL U OOBACHATL PA3HUILY MENKIY
NO3ULHOHHOMN H HEMno3uLMOHHOMH
CUCTEMAMM 3arMCH YHCe,

MEPEBOANTL YHCAA M3 OAHON CHCTEMBI
3anucH  (CMCTeMbl  cHMCleHWs) B
JPVIVIO;

—  J0Ka3blBaTk M WCMONb30BATH TMPH3HAKH
JIETUMOCTH CYMMBI U MPOU3BEEHHS MPH
BbIMOJIHEHHH BbIYMCICHHIT M pelIeHuH
3anau;

~  BBINOJIHATE OKPYTJIEHUE pPaLMOHAILHBIX
M HppaLMOHATBHBIX 4YWCeN ¢ 3alaHHOM
TOYHOCThIO,

— CpaBHHBAThL  JACHCTBUTENIbHblE YHCIA
pasHbiMH criocobamit;

—  YNopsaouuBaTh 4YMCIa, 3anHCaHHBIE B
BUjae OOBLIKHOBEHHOM M OECATHUHOM

aApobm, uucsa, 3anucanible c
MCIIOJIB30BAHHEM apudMeTH4YeCKoro
KBAJAPATHOrO KOPHA, KOPHEH CTeneHu
Gonbie 2;

—~ naxoaute HOJ[ u HOK pasubimu
crnocobamMM M MCNOJIL30BaTh MX [PH
pelieHHH 3anau;

~  BBIMOJHATH BbIYHCIIEHMS "
npeoGpa3oBaHus BBIPAKEHHIA,
colepKalMX AeHCTBUTE/IbHbIE YUCaa, B
TOM  4HMClE  KOPHM  HATypaabHbIX

cTerneHeit;

BhINOIHATH CTaHAapTHbIE
TOAJICCTBEHHBIC npeobpa3zosanusg
TPUTOHOMETPHYECKHX,
nAorapupmMHUIeCcKHX, CTENCHHBIX,

MPPALIMOHATLHBIX BbIPAKEHHI.

B nosceduneenotr oicusnu u npu uzyvenuu
opy2ux npeomemos.

~  BBIMOJIHATL W OOBACHATH CPARHEHHE
Pe3yJ1bTaTOB BBIYHCICHUH MPH pellieHUM
MPaKTHYECKMX 3ala4, B TOM u4MCHe
NpUOIMIKEHHBIX BBIYHCICHHI,
HCTIONB3YS pasHble CnocoObl CpaBHEHMI;

~  3aMUChIBATb, CPaBHWUBATb, OKPYIIATH
YHC/IOBbIE AHHBIE PeanbHbIX BEINYMH C
HCIIOb30BAHMEM  Pa3HbIX  CHCTEM
H3MEPEHHS;

COCTaBAATh M OLCHMBATH  Pa3HLIMH
CnocodaMu YMCAOBBIC BbIPAKEHWS NpPH
peleHun NMPaKTHYECKMX 3a/1au W 3ajauy
M3 JIPYTUX YUeOHbIX [PEAMETOR

ApUMENIMb NPpU  pewenuu 3aoay meopemy o
aunetinom npedcmasgienuu HOJ;

npumensams npu pewenuu 3adavw Kumaickyio
meopemy 06 ocmamxax,

npumenams  npu  pewenuu  zadan  Mauyio
meopemy Pepma;

yMemov  GuINOANAMbL  3ANUCH  wucid 6
HOBHHHOHHOI? cucmeme CHUCICHUA,

NPUMEHAMb NPU peuteHuu 3a0au meopenuxo-
NUCNIOBLIE  (PYHKYUU:  WUCAO U CyMMA
oenumenett, hynxyuwio Divepa,

npuMeNnsimy npu pewenuu 3a0ay yennsie opoou;

nPUMEHAMb NPU Pewenun 3a0aUMHOLOUNCHbL C
oeticmeumenbbMu u yeapimu
k03 pruyuenmamu;

sradems  NOHAMUAMU — NPUBOOUMBIT U
HENPUBOOUMBLLL MHOZOYIEH U NPUMEHSMb UX
npu petlenuu 3aoav,

npusmenams npu  peutenuu 3adau  OcHoeHyio
meopemy anzeopul;

NPUMEHAMb NPU pewenuu 3a0ay npocmeiuie
yukyuu  Komniexcnou nepemennou  Kax
eeomempuieckue npeobpazosanis

HEPaBEHCTRA, YpaBHEHME, SABIAIOIIEECH
C/IEICTBUEM  JPYroro  ypaBHeHM:,
YpaBHEHH, PaBHOCHIIbHbIC Ha
MHOJMKECTBE, paBHOCHIbHbIC
npeobpazoBaHus ypaBHeHMI;

Ypaenenusn # | — CroboaHO ONEpUpOBATL MOHATHAMM:
nepagencmea YpaBHeHHE, HEPABEHCTBO, | — 6060010 onpedensms mun u evibupame
PaBHOCHIbHbIC YpaBHEHHUS " Memoo  pewenus  NOKA3AMENbUbIX U

nozapugmuvecxux ypasnenut u
HEPAaGencms, UPPAYUOHANLIHBIX YPABHEHUIT 1
nepasencms, MPULOHOMEMPUYECKUX

YPasHenul u Hepasencms, ux cucmem;
— _€60000HO _pewamb  cucmemsl  AuMelinblx




PClIATL pa3Hble BHALI YpaBHEHHIl M
HEPABEHCTB W WX CHCTEM, B TOM 4HCIIEe
HEKOTOpbIE  ypaBHeHMs 3-H W 4-if
creneHer, ApobHO-pauMoHanbHBIE M
HPPALMOHANIbHbIE,

OBIIAMIETH OCHOBHBLIMH THIAMH
110Ka3aTebHbIX, JorapuMuyecKmx,
HPPaLHOHATBHBIX, CTENEeHHBIX
YpaBHeHHH 7 HEPABEHCTB H

CTAHZAPTHBIMK METOJIaMH MX pelleHuit
W IPUMEHSATE HX NPH PELLIEHHH 3aay;
npuMeHATL Teopemy besy k pewenuio
YPABHEHHH;

fNpUMEHsTe  Teopemy  Buera g
pelieHus HEKOTOPLIX  YpaBHEHMH
CTEMNEHM BbILLE BTOPOIA;

[OHUMATb CMbIC] TeOpeM 0
PAaBHOCHJIBHBIX W HEPABHOCHJIBLHBIX
npeodpa3’oBaHUAX YpaBHEHMIT W yMeThb
MX JIOKa3bIBaTh;

BJA/eTh METOaMH perLueHus
YPABHEHHH, HEPABCHCTB H MX CHCTEM,
yMeTb BBIOMpPATH METOJ pelueHus M
000CHOBBIBATE CBOI BRIGOP,
MCIIO/Ib30BATh METOJ HMHTEPBATOB JUIs
peUIeHUA HEPABEHCTB, B TOM HHCIE
APOOHO-PALIMOHAIBHBIX W BKIIOYAIOLINX
B ceDs MPPALHOHAJIbHBIC BEIPAKEHMU;
pewats aiarebpaudeckue ypaBHEHHS H
HEpPaBECHCTBA M MX  CHCTEMBI ¢
napamerpamu  anreGpaMyeckum  H
rpagMUecKHUM MeTo1aMu;

BJIAJICTD Pa3sHLIMH METOaMH
JIOKA3aTENbCTBA HEPABEHCTB;

pellaTh YPABHEHHA B LICJIBIX YHCIIAX;
n300paskaTh MHOKECTBA Ha MJIOCKOCTH,

3a/1aBacMbIc YPaBHCHHAMH,
HEPABCHCTBAMH M UX CHCTEMAMM;
ceoboHO HCITONB30BATL

TOK/ICCTBEHHbIE NpeoOpa3oBaHus NpH
pelieHHH  YpPaBHEHMH M CUCTeM
YpaBHEHHMIt

NOGCEOHEEHOU  HCUTHU U APU  UIVYEHUU
Opyeux npeomemaos.

COCTaB/IATL H PeLIaTbL YPaBHCHHKA,
HEPABEHCTBA, MX CHCTEMBI MPH peLueHHH
3a/1a4 APYrux yyeOHbIX npe/iMeTos;
BBINOJIHATL  OLEHKY  MpaBaonoaodus
pe3yabLTaToB, MoJy4aemMbIx 1py
pelUeHHUH  pasaM4YHbBIX  YPABHEHWH,
HEPaBEHCTB H MX CHUCTEM MPH pPeLeHWH
3a/1a4 ApYIrux y4yeOHbIX NpeaMeToB;
COCTaB/IATE M pElAaTh YpaBHEHHs H
HEpaBeHCTBA C  MapaMerpamMHu  [1pu
pelleHHn  3agad  Apyrux  yueGHbIX
MpeMEeTOB;

COCTABJIATL  YPaBHEHHE, HEPaBEHCTBO

ypasuenuil;

pewams  ocnoghvle  Munel  Ypasienui  u
Hepasencmae ¢ napamempamu,

npuMenaniy npu pewenuu sa0ay
nepagencmea  Kowww —  Bynakosckozo,
bepuyunu;

uMems  NpeoCmasnenue 0 Hepasencmedx
Medicdy cpesHUMU CIMenennLIMu




WIH  MX  CUCTEMY,  OMNHCLIBAKOLIME
peasibHYIO CHTYALUIO MK NPHKIAAHYIO
3ajauy, HUHTEPNPETHPOBATD
NOJIyHEHHbIE Pe3YJIbTaThl,

—  HCMOAB30BATHL [POrpaMMHbIe cpeacTsa
Npyd  pPELIEHUH  OTACIbHBIX  KJIACCOB
YPaBHEHHIT 1 HEPABEHCTR

Dynryun

Bnanets MOHATHAMH: 3aBMCHMOCTh
BEJIHYHH, fIJyHKI_lHH. aprymeHT H
3HaYEHHUE hyHKLIMH, obnacth

onpesesieHUs W MHOMKECTBO 3HAuCHWii
byHKumy, rpadMk  3aBHCUMOCTH,
rpadux  GyHkuun, Hyam  QyHkunM,
NPOMEKYTKH 3HAKOMOCTOAHCTRA,
BO3PAcTaHMUE HAa YUCIIOBOM MPOMEKYTKE,
yObIBaHME Ha YMCIOBOM MPOMEIKYTKE,
Hanbosnblliee M HauMeHblluee 3HauYeHHe
(hYHKLMH Ha YHUCIOBOM MPOMEKYTKE,
nepuoanueckas  QyHKUHS,  MEpHOJ,
yeTHas M HeveTHad (YHKIHMH, yMETh
MPUMEHATH OTH MOHATUA MPU PELUCHUH
3aj1ay;

BJAJIETL TOHATHEM CTeneHHas (YHKLHA:
CTPOMTDL €€ rpauK U YMETh NMPUMEHATH
CBOMCTBA cTeneHHOH (QYHKUMH TpH
peLIeHUH 3aay;

BJIA/ICTh MOHATHIMH nokasarenbHas
(DYHKUMA, SKCNOHEHTAa: CTPOMTh MX
rpaUKH M YMETh NMPUMEHATh CBOMCTRA
MnoKasatesHOH (YHKIMH NpH pelcH!H
3aja4;

BlA/JIETh  MOHATHEM  jorapudmuueckas
byHkuma; cTpouTh ee rpaduk M ymeTh
MPUMEHATH CROMCTBA JIorapu(MHUecKoi
(DYHKLMH 11PU pellieHuH 3a1ay;

BJA/ICTh MOHATHAMH TPHIOHOMETPHUCCKHE
(GyHKUMK; CTPOUTH UX FPAPHKK M YMETD
MPUMEHATD CBOHCTBA
TPUTOHOMETPHYECKHX  QyHKLMI  1pw
peLLeHH 3aau;

BAAACTh TMOHATHEM oOpatHas  (hyHKLHA;
NPUMEHATL TO MOHATHE MPH PeLUEHUH
3aj1au;

MPUMEHATH [PH pellieHWd 3a1a4 CBOICTBA
(ynkumii:  yeTHOCTH, NEPHOAMYHOCT,
OrpaHUYEeHHOCTD;

MPUMEHATH npu peueHu 3anay
npeobpazosanust rpaduKoB QyHKLMiL;

BJIA/IETh MOHATHAMH YyucaoBas
NOCAEOBATENRHOCTE, apHMeTHYECKas
M reoMeTpHrUecKas nporpeccus;

MPUMEHSATH MPH PeLICHUH 3a1a4 CBOICTBA
NPU3HAKK apudmeTHHECKOi "
FEOMETPHYECKON NMPOrpeccHii.

B noecedneanoii ocuznu u npu uzyuenuu
Opyaux YueoHnblx npeomMemos:

—  OnpejiensTh no rpapukam "
HCMONL30BATH Juts perueHus
MPUKJAAHLIX 32714 CBOMCTBA peanbHbIX

61A0CMb NOHAMUEM ACUMNMOMBL U YMEML €20
NPUMENANb NPU pelteHun 36‘6&%‘,'

NPUMEHAMb  MEMOObL  Peenus npocmeuuux
ouhghepenyuansublx ypasnenul nepeozo u
BMOPO20 ROPAOKOG




NPOLECCOB H 3aBUCHMOCTEH
(HaubosblIKe M HAMMEHBIIHE 3HAYCHHS,
NPOMEKYTKH BO3pacTaHus u yGbiBaHHs
(GyHKLUH, NPOMEIKYTKH
3HAKOINOCTOSHCTBA, ACHMITOTBI, TOYKH
nepernda, nepuoa M T.1.);

~  HMHTEPIIPeTHPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOMN TpaKTHHYECKOi
CUTYALHH;.

onpeaenarte no rpadukaM npocreiinmne
XapaKTePHUCTUKH MepUOIHYECKHX
npoueccoB B OHONOIMH, IKOHOMHKE,
My3bIKe, paMOCBA3H U Ap. (aMnauTya,
[IEPHOJL M T.11.)

1IPH pelIeHnH 3a/1ay;

NPUMEHATL /1A PEeLIEHHA 3a/1a4 TEOPHIO
TIpesIeNos;

BAAJIETh MNOHATHAMH OeCKOHeuHO Bonbline 1
OeckoneyHo maJble YHCIIOBBIE
NOCIe10BaTe/IbHOCTH H yMeTb
cpaeHMBaTh OeckoHeuno OGoapluue u
OeckoHe4YHOo

Masble
MnocJIeI0BaTEILHOCTH;

BJAETh MOHATHAMM: NPOM3BOJIHAS
GyHkumu B TOYKe, MPOM3BOJHAS
GNGINTUE

~  BLIYHCIATENPOH3BO/IHBIE 3IEMEHTAPHEIX
GyHKUMI 1 UX KoMOHHALIME;

—  HCC]Ie/NOBaTh byHKunm Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

— CTPOHTL rpacbmcn H  TPHUMEHATE K
peleHH0o  3ajgad, B TOM 4HCIe ¢
napameTrpom;

=  BJAACTL MOHATHEM  Kacare/ibHaa K

rpaduky QyHKLUHM U YMETh NMPUMEHSATH
€ro NpH peleHuy 3a1ay;
BIAJIETh  MOHATHAMH  neproobpaszHas
(GyHKUMA, OnpeaeneHHbIi HHTerpa;

—~  [PHMEHSTb TeopeMy Herorona—

JleiiOHuUa M ee ceACTBHA UIA pelleHus |

3azad.

B noecednesnon owcuznu u npu uzyvenuu
Opy2ux yu4eonvix npeomemos;

~  pelatb  NPUKIAZHbIE  3aJa4d W3
Ouonoruun, PUIMKH, XUMHM, IKOHOMHUKH
M JpYrHX T[IPeJIMETOB, CBS3aHHbIE C

HCC/IeI0BAHHEM XapPaKTEPHCTHK
MPOLIECCOB;

—  HHTeprpeTHpoBaTh NONyUeHHbIE
pe3y.LTaThl

Dnemenmol Bnaners MOHATHEM OeckoHevHo
MAMEMAMUYECK yObIBalo1as reoMeTpuuecKkas | —  ¢gofoono giaoems Cmandapmmubim
020 anaausa NIPOrpeccHss W YMeTb TNPUMEHSATH €ro annapamom  MamemMamuyeckozo ananusa

0Nl GHIMUCTKEHUSL  NPOUZBOOHBIX  YHKYUU
00HOT nepemennot;
ceobodno

npuMensime annapam
MAMEMAMUYecKo2o anaiusa onst
uccredosanus  GYHKYull 4 nOCMpoeHust

epaguxos, 6 mom wucie uccredosanus na
GOINYKAOCHb,

ONEpUPOBUNL  NONSINUEM  NEPEOOOPAINOL
hynxyuu 01 pewenus 3a0au;

06AG0eML  OCHOGHBIMU  cBedenusmu 00
unmeepanre  Helomona-Jlenuonuya u
RPOCMETUUX NPUMEHEHUAX,
onepuposamv 6 CIManoapnibix Cumyarusx
NPOUIEOOHBIMU GHICULUY ROPHOKOG,

yMemb  npuMensms npu  pewtenuu  3aoau
CBOUCMEA HENPEPBLIBHBIX HYHKYUL,

yMems  npuMmenAmv npu peuwtenuu  3aoay
meopemul Beliepwmpacca,

ymenv BLINOJHAM b npubaudicentble
GhIYUCIENUA (MeMOObl pewtenus YpasHenl,
GBHIMUCTEHUS ONPEOCHCHHO20 UIMESPAIa);
ymeno npuMenanb npUAOICeHUe
npouzEooNoN U onpedenenozo unmezpaia
K Perenuio 3a0ay ecmecmeonanis,
Giacemo ROHAMUAMU 6MOPA NPOUIEOONHA,
GRINYVKIOCb epaura (yukyuu u ymeniv
UCCIEO06AME (PYHKYUIO HA GbINYKAOCIL

ceo

Cmamucmura u
meopusn
eepoamnocmen,
JNO2UKa u
KoMBUnamopux

OnepuposaTb OCHOBHBIMH OIMHCATEIBHBIMH
XapakTepucTHKamMH uuciosoro Habopa,
NOHATHEM reHepanbHas COBOKYMHOCThL H
BhIGOpKOIt M3 Hee;

—  OlCpHpOBaTL  NOHATHAMH. 4HacTOTa H

UMEnb

umMems

npedcmasnenue o
npeoenbioil meopeme;

npeocmasiene 0 GblOOPOUIIOM
Koaghhuyuenme  Koppeasyun u  AuHEUHOU

yenmpan bHOU




a

BEPOATHOCTh  COOBITHS, Ccymma M
npousseaeHue BEPOATHOCTEH,
BBIYHC/IATL BEPOATHOCTH CODBITHI Ha
OCHOBE I10/ICHETA YHC/a HCXO,10B;
BJIAJCTE OCHOBHbIMH MOHATHAMHM
KOMOMHATOPHKM M YMETh MX NPUMEHATE
NPH PELIEHHH 3a1ay;

UMETE  Mpeacrtarienne 00  OCHOBaX
TEOPHH BEPOATHOCTEI;

HMETh NPCACTABICHHE O JIMCKPETHBIX W
HETpPepbIBHBIX CYYAHHbIX BEIUYMHAX U
pacnpeneneHusx, 0  He3aBMCUMOCTH
CIYYaHHBIX BETHYMH,

HUMeTh npeacrasicHue 0
MaremMaTH4YecKom OJKHIAAHMH "
JAUCTIEPCHU CITYHANHBIX BETHUHH;

UMETH TIPEJICTAB/IEHHE O COBMECTHBIX
pacrpeesieHHAX CyHaiHbIX BEIHYHH;
MOHUMATL CYTb 3aKOHa OONBLIMX YMcen
u BbIBOPOUHOTO  MeTosa  M3MepeHus
BEPOATHOCTEN;

MMETh Mpe/iCTaBlieHHe O HOpMalbHOM
pacnpejieieHu M NpuMepax HopManbHo
pacrpeneneHHbIX cayHaiHbiX BeIHUHH;
MMETh MpEICTaBIEHME O KOppeasluu
CAYHaNHbIX BEJHYKH,

B noeceonesnoni ocusnu u npu- usyvenuy

Opyeux npeomemos:

BHIYUCTATH MK OLIEHHBATh
BEPOATHOCTH  COOBITHIT B peanbHOI
JKHU3HHU,

BbIOMpaTh  MeToaI NOJXOAALIEro
npeacranaeHua U 06paboTku faHHBIX

peepeccuu;

umMems  NpeocmasieHue 0  CMamuCHecKux
2unomesax u nposepke CHAMmuCMuiecKoll
CUNOME3bL, O CIMAMUCIMUKE KPUMEPUA U ee
Vposne suawumocmu;

uMenib npedcmasaenue 0 CeA3U IMIUPUYECKUX
U meopemunecKux pacnpeoeienuli;

umemn  npedcmagienue 0 koduposanui,
060uYHOM 3anucu, dsouuHOM depese;

61G0CMb  OCHOBHBIMU  NONAMUSMU — MeOpul
epachos (2pagh, eepwuna, pebpo, cmenens
sepwunel, nyme 6 e2page) u ymems
NPUMEHAMb UX NPU pewtenu 3a0ay,

umems npeocmasienue 0 0epecsax u ymemp
RPUMEHANb NPU PelUeH U 3a0ay,

61G0eNL  HONSIMUEM  CATHOCMB U YMems
HPUMENSAMbL  KOMROHEHMbL CAZHOCMU NpuU
pewterivu sadau;

ymemv ocywecmenams  nymu  no  pebpam,
00x0081 pebep u sepruun 2pagha;

umens  npedcmasienue 06 dieposom  u
2AMUTBIMOHOBOM nymu, umemsn
npeocmasaenue 0 mpyowocmu  zadavu
HAXODICOCHUA 2AMUNLIMONOBA Nymu;

= 61adems nOMSMUAMU KOHEUHBIC U CHemmble
MHOJCECMBA U yMeMb ux npumensms npu
pewtenuu saau;

- ymemp npuMensnme Memoo
Mamemamuieckoll uHOyKyuu,;

T ymemv npumensme npuryun JJupuxae npu
pewernuu 3aoay

Tekcmoanre
3a0ayu

Pewarh pasHbie 3azaum noseieHHolM
TPYIHOCTH;

aHaM3upoRaThH yelorue 3a1a4H.
BLIOHpaTh ONTUMAITbHBbII MeTo]1
pelienus 3ana4u, paccmaTpuBas

Pa3IYHbIE METO1bI;
CTPOMTL  MOZE/lb  pelleHHs  3aaaum,
MPOBO/IMTH JlI0KasaTtesibHble
PacCy > AeHHUA NP PElICHUH 3a/1aum;
peLuath 3afauM, Tpedyioume nepeGopa
BAPHAHTOB, NPOBEPKH YCAOBHH, BbIGOpaA
ONTUMAILHOTO Pe3yibTaTa;
AHATH3HPOBATL M MHTEPNPETHPOBATH
MOJTYYEHHBIE PEIICHUS B KOHTEKCTE
YCJI0BUS 3anauM, BeIOMpATL pelicHus,
HE NPOTHBOPEYALIME KOHTEKCTY:
NEPEBOANTL  MPH  pelIeHun  3a1auyM
HHpopMauMIo U3 oaHOI dopmbl 3anucu
B ApYyTylo, HCIOAL3YS npu
HeOOXOAMMOCTH  cXeMbl, TabnuLb,
rpamku, nuarpamMmsl,

B noscednesnoir scusnu u npu wuzyuenu

Opyeux npeomemog:




peulaTs NpakTHYECKHe 3aiaun M 3a7aqyu
M3 JIPYTUX [IPeAMETOB

TIeomempun

Branere reoMeTpuueCKUMH MOHATHAMH
MpH  pelleHnn 3a7a4y M [POBeASHUH
MaTeMaTHYeCKHX paccyKIeHuH;
CaAMOCTOSITE/ILHO (hopmynnposaTs
OTpeJENeHHs reoMeTPUIecKHX (uryp,
BLIABMIaTh  TUMOTE3bl O HOBBLIX
CBOHCTBAX 7 npU3HaKax
reoMeTPHYECKHX thuryp H
00OCHOBBIBATE MM  ONPOBEPraTh MHX,
obo0ware MM KOHKPETH3MPOBATL
pesyibTaThl Ha HOBBIX Kaccax (uryp,
MPOBOAMTL B HECJOXKHBIX  Clydasx
KJIacCH(UKALMIO GUryp MO paziuyHbiM
OCHOBAHUSM;

HCCJICI0BATD YEPTEeIKH, BKJIFOYAs
KOMOMHALMK uryp, M3BJIEKATH,
MHTEPNPETHPOBATL U Npeobpa3oBLiBaTh
MH()OPMALMIO,  MPEACTABIEHHYIO  Ha
yepTesKax;

pewiatb  3alaYd  reOMETPHYECKOro

COACPIKAHKA, B TOM YHCJE B CUTYALIHUAX,
KOrla airopuTM pelueHus He clenyer

ABHO H3 YCIoBus, BLIMOJTHATE
HEODXO/IHMbIE A peLWCeHHs  3a1a4vu
AONOJIHHUTEIbHbBIC NoCTPOCHNA,

HCCJIE10BaTh BO3MOKHOCTb NIPUMEHEHN
TeopeM M GOpMYIT UIA peleHus 3a1ay;
yMeTb (pOPMYJIHpPOBATE M A0KA3bLIBATL
reOMeTPUHECKHE YTBEPKACHHS;

BI3JCTb  NOHATHAMH  CTEPEOMETPHH:
npu3Ma, rapauienenunes, nupamuia,
TeTpa’np;

MMETL npeacrasieHus 00 akcuomax
CTEPEOMETPHUH M CNEACTBUAX M3 HUX W
YMETb [IPUMEHATH WX IIPH  pelueHHH
3aja4;

YMETb CTPOHUTH ceueHus
MHOTOrPAHHUKOB ¢ MCHO/IL30BAHHEM
pas/In4HbIX METOA0B, B TOM UHCNIE H
METO/1a CNe/I0B;

MMETb npeacraBieHue 0
CKpeLUMBAIOLLHMXCA MPAMBIX B
NPOCTPAHCTBE M YMETb HAXOAUTL Yroj
PACCTOAHHC MCHULY HHMMH,

NPUMEHATE TEOPEMbI O MapajIeNLHOCTH
NpSAMBIX U TUIOCKOCTEH B NMPOCTPAHCTBE
NPH peLeHnH 3a1a4;

YMETH NPHUMEHATDL napajiileibHoe |
NPOCKTHPOBAHKHE W18 M300paXkeHns "
Guryp:

YMETh TPUMEHSITD
NEPNEHAHKYIAPHOCTH npsMoit H

NJOCKOCTH NMpH PELICHAH 3aaad4,

BIAACTE  MNOHATHAMH  OpPTOroHaJILHOEC
NPOCKTHUPOBAHWUE, HAKJIOHHBIE MW HX
NPOCKIKHH, YMETb [PHMCHATb TEOPEMY O

Hyemo npedcmasenue 00
AKCUOMAMUYECKOM MEMooe,
6ra0eMb  NOMAMUEM — 2COMEMPUNECKUC

Mecma moyex 6 npocmpancmee u yMmems
NPUMEHAMb UX Olift pewtens 2a0au;

ymems  npumensmy  Oaa  pewenus 3aoav
CROUCMBA NIOCKUX U OGYZPANNGLIX Velos,
MPexepanno2o yena, meopemvl KoCUHyCoe u
CUNYCOGB O/ MPEXePaniOz0 Yend,

gradems  NOHAMUEM  NEPRENOUKYIAPHOEC
ceyenue Hpusmbl U ymentb Hpumensne e2o
npu pewenuu 3adau,

umenib npeocmasienue 0 OGOLCMEEHHOCU
nPacuibiblx MHOOSPANNUKOE !

G1a0ems HONAMUAMU z;enmpa.-‘thuoe u
hapairielibioe npowcmupoemmc u
npumensdnts uUx npu nocmpoenui ceveHult
MHO20ZPANNUKOE MEMOOOM NPOCKI UL,
umems  npedcmasienue 0 - pazsepmie
Mitocoepannuka u K[JG’H?‘.‘H&!H&-‘H nymu na
?i"f)(fﬁ'p}\'.’fﬂﬂ'fﬂb‘ ,J!rI'HOP()ZpHHH HKa,

umems npedc'm(mrfen ue 0  KOMNUYECKUX
CeYenuix,;
umemso HPE()C’HICEGHENUE 0 KACAKNuxcs

cihepax u kombunayuu men epawenus u
YMEmb RPUMEHANG UX NPU pettenuu 3aoay;
RPUMEHSML NpU pewenuu zaav gopyyiy
PACCosiius 0 MouKku 00 NIOCKOCmu;
GHa0ems  PAIHBIMU - CNOCOOAMU  300AHUs
NPAMOU YPAGHEHUSMU U YMEMb HPUMEHSNT
npu peutenuu 3aoay;
npUMEHAms  npu peenuu
JoKazamenbemee  meopem
MeMoo 1 Memoo KoopOunan;

sadavw U
GEKMOPHBINT
uvems  npedcmagierue 00 AKCUOMAX
obwema, npumenams opmyisl  0Gvemos
RPAMOY2ONLHO20 napaienenunedd,
NPUIMbL U nUPAMUobl, mempalopa  npu
pewenuu 3aoav,

NPUMEHSML  Meopemsl 06 OMHOWEHUAX
00beMOB npu peutenun 3a0av,
APUMENSMG  unme2pan ONsl GeIMUCheN s

00beMO8 U H(JBE[JX.‘-!()CHIE?} medt epanfeniis,
GHIHUCTCH U ??JJ'OHIH()H C{{)EPHUECKOPO noica
u obvema WApPoeoco CNOA,

umenms HPEOC!}JQ&-’IEHML’ 0 OBUJNCEHUAX 6
npocmpancmee. napanielibHom nepenoce,

CuMMempuuy - omnocumenniio  nAOCKochu,
1{(’””'.‘[3&‘.'“3!1‘01} CHMMEMpUn, nosopome
amuocumenuio H})Jn‘.-h‘Of‘.r‘. GUHINMOGOT!

CHMMCmPUU, Yvems Hpumensans ux napu
perienuu 3’(}()(!'{,'

uMems  npedcmasienue 0
OPMOZOHAIBHOU NPOCKYUU,
Umens .’.‘pt’()Cﬂ?G&’IGHNE a mpexepannom u
MHocoepanitom yelie u npuMenAns

naowaou




TpeX NeprneHauKyIapax npu peueHuu
3anau,

BNAAETh MOHATHAMM PACCTOAHUE MEKAY
Gurypamu B npocTpaHcTBe, OOLIM
neprneHauKyap JABYX
CKPELIMBAIOIIMXCA MPAMBIX W YMETh
NPUMEHATL MX NPH PeLIeHUH 3a1au;
BAAJETb MOHATHEM Yroa MexKay npamoit
W MI0CKOCTBIO M YMEThL MPHMEHATH €ro
npH peLIeHHH 3a1a4;

BNafAeTh MOHATHAMM ABYTpaHHBLIA yron,
yron MEMY MA0CKOCTAMM,
neprneHauKyaapHbIe MIOCKOCTH U YMETh
MPUMEHSTL KX NPH peLleHH 3a1a4;
BJIAIETD MOHATHAMU npu3Mma,
napannenenunen 0 NPUMEHSTD
cpoitcTra napaijenenunena npH
peLeHuH 3aaay;

BJaJE€TL TMOHATHEM  MPAMOYTOJIBLHLIA
napannenenune U npuMeHsITh €ro npu
pelieHnH 3a1a4;

BJAZIETh MOHATHAMM [HPAMHUIA, BH/bI
MUpamMMui,  J7eMeHTbl  MpPaBUABHOM
NUPaMHALl U YMETb MPUMEHATh HX MpH
pelueHnn 3aaay;

MMeTb  MpeacTaBieHHe O  Teopeme
Ditnepa,npaBuibHbIX MHOTOrPaHHUKAX,
BJIAAEThb MOHATHEM njaotaamn
MOBEPXHOCTEH  MHOrOFPaHHHKOB M
YMEThL TPUMEHATE €ro Npu pelieHuH
3ajau;

BIAJETh TOHATHAMM Tena BpalleHHA
(uMauHAp, KOHyC, wap W cdepa), HX
CCYEHMS M YMETh TPUMEHSTH MX [pH
PELIEHHUH 3a/1a4;

BIAJETh  MOHSTHAMM  KacaTe/bHbIE
npsAMbIE M [UJIOCKOCTH W YMETh
MPUMEHATH U3 MPHU PELLIEHHH 3a/a4;
MUMETh MPEeACTABIEHHS O BIMUCAHHBLIX M
OIMUCAHHBIX chepax U YMETh NPUMEHATD
MX MPH peLLeHuH 3a1au;

BlAageTh MOHATHAMH 00BeM, 0OBEMbI
MHOFOrpaHHUKOB, TeJl BpalleHWs W
[PUMEHAThE MX MPU PellieHHH 3a1au;
MMETL TMpeJCTaBieHue O pasBepTke
LUMJIMHAPA M KOHyca,  MJI0WaaM
MOBEPXHOCTH  LIMAMHIAPA W KOHvyCa,
YMETh ]'I]')HMCHET!s X TIpH peLUEHUHN
3a1au4;

MMEeTL MpeAcTaBleHde O  M0Llaam
chepsl M yMeTb TPUMEHATHL €ro mnpu
peleHuH 3ana4;

YMeTh peliath 3ajaud Ha KoMOHHALMH
MHOFOTPAHHHUKOB M TEJjl BPaLlleHHs;
MMeTh [peACTaBleHHe O MnoAo0uu B
MPOCTPAHCTBE M YMETh pPeLIaTh 3aJauu
Ha OTHOLIEHME OOBLEMOB M rUIOLIaneH
nosepxHocTel noaobueIx uryp.

CBOUCBA NAOCKUX Y2l08 MHO202PAHHO20
vena npu pewenuu 3aoau;

uMems npeocmasnenusi 0 npeodpaIoeanl
nOOOOUS, 20MOMEeMUU U YMENb NPUMCHANb
ux npu pewenuu 3a0au;

ymems pewtams 3ao0ayu  HA NIOCKOCHMU
Memodamu chepeomempuiy;

ymeme npumensme hopmyas 06vemos npu
peuienuu 3a0ay




B nosceonesnon orcuznu u npu uzyvenuu
Opyeux npeomemos:;

— COCTaB/ATL ¢ UCMONB30BAHHEM CBOICTB
I€OMETPHUECKHX (uryp
MaTeMaTHYECKHEe MOZEIH Ui pelleHus
3a]av  MpakTUYECKOro  Xapakrepa M
3a0a4 M3 CMEXKHBIX  JHCUMIUIHH,
HCCJICI0BATL MOMYHYCHHBIE MOIENH M
HHTEPIIPETHPOBATH PE3Y/ILTAT

Bexmopui U |- Bnanetb nNOHATHAMM BEKTOpPBl M HX
Koopounames: ¢ KOOPJIMHATEL naxooums  06vem  napaiierenuneda u |
npocmpancmese — YMETb  BBINOJHATL  ONepauMH  Haja mempaoopa,  3A0anHblx KOOPOUHamamu
BCKTOpaMH; CBOUX GePuLUN,
MCTIONB30BaTh CKAISPHOE MPOU3BE/IEHHE 3A0asamy nPAMYIO 6 NPOCMPANCMEe;
BEKTOPOB MPH pelleHnH 3a1a4; HAXOOUMbL  paccmosnue  om moyku 0o
— TPUMEHATL  yYpaBHEHHE  [IOCKOCTH, RIOCKOCIMU 6 Cucmeme Kkoopounam;,
(opmysty paccTosHMs Mekay TouKamu, HAX00UMb paccmosnue Meducoy
ypaBHeHue cepbl Npu pelentu 3aaay; CKPUUBAIOUUMUCS. NPAMBIMU, 3A0ANHBIVU
= INPUMCHATL BEKTOPBGI H MECTO/ G cucmeme R'Gr‘)p()h‘”ﬂ.’”
KOOPAHHAT B NPOCTPAHCTBE  IIpH
peLIEHUH 3aaa4
Hemopun — Hwmers  npesacraenenne o Bkiaze
Mamemamuxu BLIIAIOIIHXCA MATEMATUKOB B pa3sBUTHE
HaYKH;
~  NOHHMATH POJIb MATCMATHKH B DA3BHTHH |
Poccuu
Memoosi — Hcnonb3oBath  OCHOBHBIE — METOALI
Mamemamuku AOKasaTenbCTha, ITPOBOJIHTE HPUMEHAM b mamemamuyeckue JHanus K
JOKa3a1e/1LCTBO H BBITOJIHATL UCCAeOo8anuio QEPYIAHCAIOUfE2O Mupa

OIPOBEPIKEHHE;
~  TPHMEHATL OCHOBHLIC METO/Ibl PELICHHS
MaTeMaTHYEeCKHUX 3aay;

— ' Ha OCHOBE MATEMATHYCCKHX
3aKOHOMEPHOCTEH B npupose
XapaKTepHu3oBaTh Kpacoty H

COBCPLUCHCTBO OKPY/KAIOUIET0 MHpa M
MPOM3BEAECHHHA HCKYCCTRA,

— TPUMEHATL MpOCTeHIINWe NPOrpamMMHbIE
cpescTsa 3 SNIEKTPOHHO-
KOMMYHHKALMOHHBIE  CHCTEMbl  TIpH
pELIeHHH MaTeMATHYECKHX 3a/1ay;

~  [0JbL30BaThCA MPHKIIAAHBIMA
nporpammamu u rporpaMmMamu
CHMBOJTBHBIX BBIYHCICHHI 18
HCCIICA0BAHHSA MaTemMaTH4eCKHX
00BEKTOR

(Modeauposanue  (usuneckux NpoYeccos,
3A0A4U IKOHOMUKU)

Coaepxanne yueOHOro npeamera

L.IIosTOpennen pacunpenue cBeeHuii

10 kaace

0 MHOKECTBAX, MATEMATHYECKON JIoruke H gynkunsx-20 qacos (MHo)eCTBa, Oepalny Ha
MHOKeCTBaMu. BrickasbiBanus u oneparnuu Hax Humu.[Ipennkare. Onepanuu naa npeukaramu. Bujibl
TeopeM. DremenTapubie Gynkunn. Mceenenosanue Gpynkuuii m noctpoenue ux rpadHkos



seMeHTapHbIME MeTo1aMu. OCHOBHbIE cr1oco0bl npeobpasopanus rpaduxos. [lonstue obpaTHoii
GyHKUMH.
Pasuocu:ibhbie npeobpazoranis ypasHenuit u nepaseHcts. MeTo1 HHTEpBaOB.)

2.Crenennas pyuxuusi —21 uacos (ITongtue Gpyuximn u eé rpadguxa. OyHKIMUS KOPEHb N-if CTeNeHH
u3 X. [lorsitne kopus crenenu n. Kopuu 4eTHOM ¥ HeYeTHOH cTenenei. ApudMeTHuecKuit KOpeHsb.
Dyukiusg KopHA n-if crenenu u3 X. Crenens ¢ palMOHAILHBIM 110Ka3aTeaeM. CBOHCTBA CTENEHH ¢
paloHaIsHBIM TIOKa3aresneM. [loHATHe CTeneH: ¢ palHoHANBHBIM NoKa3aTeneM. MppaiuoHaibHbie
ypaBHEHHA.)

3. Tpuronomerpnueckue pynkuuu-31 uacos (Ilonsarue yria. Paauannas mepa yrna. Onpeaenenue
cunyca i kocunyca yria. OcHoBHbIe (HOPMYNBI /UTS CHHYCA U KOCHHYCA yria . APKCHHYC. APKKOCHHYC.
Onpenenenne Tanrenca ¥ Kotaurenca yria. OcnoBHble GopMyIIbl 171 TAaHTeHca U KOTaHTeHea .
ApPKTaHIeHC. APKKOTaHI€HC.

Kocunyc pasHOCTH M KOCHHYC CYMMBI JIBYX YI10B. DOpMYIIBI [UTs TOMOJHUTEIBHBIX yriloB. CHHYC
CYMMBI ¥ CHHYC Pa3HOCTH JBYX yrioB. CymMma ¥ pa3HOCTh CHHYCOB B KOCHHYCOB. DopMyIIhl s
JIBOMHBIX M MOJOBMHHBIX YVTJIOB. [Ipousseienne cHHYCOB U KOCHHYCOB. DOpMYyJIbl U1 TAHT€HCOB.
DOyuxnus y = sin X. Dynknus y = cos X. @ynkuus y = tg x. Dynkius y = ctg X.)

4. Tpuronomerpuueckue ypapuenust u nepasencrna -24 wacos (ITpocTteiinime TpuroHoMeTpuYecKie
ypaBHeHUA. Y paBHEHHSA, CBO/AIIHECS K MpocTeHMM 3aMeHOi HeusBecTHOro. [Ipumenenne 0CHOBHBIX
TPUTOHOMETPHYECKUX hopMyn 1t pemenus ypasueunit. OaHopoaHsie ypaBHenus. [Ipocreiimme
HEPABEHCTBA U1 CUHyca U Kocunyca. [Ipocreiinue HepaseHCTBA /U TAHIEHCA M KOTAHTEHCA.
Hepasenctna, cBosisinecs K npo

S.1Ipoussoanas n eé npumenenne -33 uaca (ITousTue BeposTHOCTH COOBITHSI.

Croiictsa BepositTHocTeill. OTHOCHTE/IBHAS YacTOTa coObITHS. Y CI0BHAS BeposSTHOCTh. Hezasucnmble
coOnITHs. bunom HeioToHa.)

6.Bsexenne B crepeomerpuio-11uacos (ITpeamer crepeomerprs. OCHOBHBIE TTOHATHA H AKCHOMBI
crepeomerpu. IlepBbie cieCTBHA U3 aKCHOM).

7.MMapaaiensnoctsh B npoctpanctse-15 uacosn (ITapauienbHOCTE IPAMBIX, TIPAMON 1 MI0CKOCTH.
B3anmHoe pacnonoikeHue npsiMbIX B pocTpaHcTBe. Yrom Meskay npaMbivu. [lapasniensHocTs
riockocTeit. TeTpasp u napasnienenunes.)

8.1lepnenuKyaspHocTs B npocTpancrne -27 yacon (IlepreHankyISspHOCTE IPAMOH U MIAOCKOCTH.
[leprieH MKy ISP ¥ HAKJIOHHBIC. Y T0JI MEKIY NPSIMOH H IIIOCKOCTHIO. JIBYTpaHHbIit yro.
[lepnenaukynapnocts nuiockocteit. Tpéxepannvitt yeoir. Mnozozpannwiii yeon.)

9.Muororpaunukn -15 uacos ( [lonsttue Muororpannmxa.

I'eomempuyecikoe meno. Teopema Jinepa. lpocmpancmeennas meopema IMugazopa.Tlpuma.
[Inpamuaa. [IpaBuiibHbIe MHOrOrpaHHUKH. )

10.0606menne u cnereMaTH3aNUs 3HANMIT yaanuxesi-7 4acos.,

11 knace
L.IMokasarensnasn u gorapudmuveckas Gyukunn-37 yacon
Crenenb ¢ MPOU3BOIBLHBIM JIGHCTBUTEIBHBIM NT0Ka3aTeseM. [Tokasatensnas dynkuus. [lokasaresbunie
ypasuenus. [lokazarensueie nepasencrra. Jlorapudm u ero coiictsa. Jlorapudmuyeckas GyHKuus 1 ce
cBoiicrsa. Jlorapudmuueckue ypasnenus. Jlorapudmudeckne nepasercrsa. [Ipon3soauble
10Ka3aTeJILHON M JorapudmudecKoi (hyHKIMH,
2. Murterpan u ero npumencune-14 uacon
[lepsoobpasnas. [1pasuna saxoxnenus nepoobpasmoit. [1nomans KpuBoIHHEHHOI Tpamneuu.
Onpenenennslii uuTerpan. Borancnenne 06beMoB Tel.
3. Kommaexcubie uncia-13 yacon
MeTton matematuueckoi unaykuuu. lepecranosin, pasmetuenus. Coueranns (komGuHarum). Burom
Heiorona.
4.9/1eMEHTBI TEOPHH BEPOATHOCTH-26 Yacon



Onepauuy Hajl COOBITUAMHA. 3aBUCHMBIE U HE3ABHCHMBIC COObITHS. CXxeMa bepuynnu. Cnyyaiinsle
BCJIMYHMHBI K UX XapaKTePHCTHKH.

S. Koopaunare! i BeKTOpPSI B npocTpancrse-16 yacon

[lonsitie BekTopa B mpocTpancTBe. CI0XKEHHE B BEIMUTAHUS BEKTOPOB. YMHOIKEHHE BEKTOPA HA YHCIIO.

KoMmIianapHble BEKTOPBL.  TOYKH ¥ KOOP/AHHATHI BekTopa. CKanspHoe [POU3BEJEHHE BEKTOPOB.
JIBuxenue.

6.Tesna Bpamenns-29 yacos

[Tonsrue unmunapa. [Tnomans noeepxHocTH uunuApa. [Tonarue konyca. ITnowuans n1oBepxHOCTH
KkoHyca. YceuenHslit konye. Cepa u map. Ypasuenne cepsl. Bzanmuoe pacrnonoxenue cepsl 1
nockoetH. Kacarenbnas niockocts K cdepe. [Tiomans chepsr.
7. O0bembl Teur. [lnomans cdepwi-17 yacos
Obnem npaMoyronbHoro napajuesenunesa. OGbembl npsaMoii npu3Mbl i [ IHHIPa. OGBEeMbI HAKTOHHOI
MPHU3MbL, IHpaMU/bl B KoHYca. ObbeM wapa u miowmajib chepbl. O6GLeMbl HIAPOBOTO CerMeHTa, IApOBOro
CJIOSl ¥ IIAPOBOI'0 CEKTOPa.
OvACHeHUU yyumens, Crywanue u ananu3s mosapuwetl, ucciedosanue, pewenue 3a0ay o meme.
8. [losTopenne Kypea aarefpbl H MATEMATHYECKOT0 AHATN3A H FCOMETPIH-52

Kanennapno — remarnyeckoe nuianuposanue ypokon 10 kiaace

No Kosinue | XapakrepucTika OCHOBHbIX BHAOB ABATEALHOCTH
n/n Conepmanne p— y4YEeHHKa (Ha ypoBHE y4eOHbIX AEHCTBHH)

4acoB

no

TemMam

[TosTopenne u pacmupenie ceeeHnit
0 MHOKECTBAX, MATEMATHIECKOIi Jornke u pynkunsx. 20uacon

-2 | MHo)kecTBa, orepauuu Haza | 2 Dopmynuposame onpeieneHus
MHOJKECTBaAMHU HanDOJILLIEro ¥ HAMMEHBILEr O 3HAUeHHH
34 KoneuHsle - - Tr—— (hyHKUMH, YETHOH W HEYETHON QYHKLMHH.

DopMyTHPOBATL TEOPEMEI O CBOMCTBAX
MHOJKECTBa

rpahuKoB YETHBIX W HEUETHBIX (DYHKLMH.

5-6 | BoickasplBaHus M Omeparuu  Haj | 2 Haxoaurs nanbosbliee v HaUMeHbLLee

HUMH 3HaYeHUs PYHKIIHMK HA MHOJKECTBE 110 eé
7-8 HpeﬂﬂKaTb[. OnepauHH Han | 2 l"[)'('l'[lll'lK_Y. Hcenenosarn (b_‘,’I'IKLlHlU..
MpeTHKATAMH. Buibl Teopem 3/IAHHYIO HOPMYIION, HA YETHOCTD.
9 KonTponnas paGora Ne 1 ] Crpouts rpadukid GyHKLMHH, UCTIOIL3YH
(= -

YETHOCTE WK HeYETHOCTb. Boinainsime

%9‘ Dynxius u e¢ CBOHCTBA 3 reomMeTpH4eckHe npeodbpazoBaHus rpa- I!
= (hUKOB (PYHKIMI, CBABAHHBIE C

13- [Tocrpoenne rpaduxos dynxuuii ¢ | 2 napajie/bHBLIMH NePeHocaMu,

14 MMOMOIIIBIO reOMETPHYECKUX PACTAKEHHUSIMH, CIKATHAMH H CHMME-

npeolpazoBaHuii TPHAMH, OTHOCHTENILHO KOOPAHHATHBLIX

15- OGparnast GyHKLHAS 2 ocel. Popmyruposamy onpenencHue

16 oOpaTumoii byukimuu. Pacnoznasars

17- Meron HHTEPBAIOB 3 oOparumyo GYHKUMIO 10 €€ rpaduky.,

19 Ycranasnueats 00paTHMOCTL DYHKLIMH 110

20 KOHTpOﬂbl{aﬁ paGota Ne 2 0 ed BO3pacTaHuio UK YOBIBAHUIO.
Dopymyauposames onpejieleHHe B3auMHO
obOpatHeix QyHKUHN. [TposepaTs,
ABJAIOTCS JIM JIBE AaHHbIE (DYHKIMH
B3anMMHO obOpaTHeIMK, HaxoauTs obpar-
HYIO QYHKUHIO K JaHHOH 00paTHMoii
thynkumu. Ilo rpadmky nannoit hpynkuum
CTPOUTDL rpadhuk oOpaTHOH DYHKLIMH.
Yeranasnuears Bo3pactanue (yOnisanue)




00paTHOM (DYHKLIMKM 110 BO3PACTAHUIO
(yObIBaHMIO) JAaHHOM (QYHKLIMH.

Dopuyauposams  onpejenenus  00aacT
onpejieieHus  ypaBHeHMH  (HepaBeHCTB),
PAaBHOCHJIbHBLIX  YPaBHEHW  (HepaBeHCTB),

VpaBHEHHH-CIECTRUI (HepaBeHCTB-
CJIeACTRHI), MOCTOPOHHETO KOpHA.
MopMynupoBaTh TeOpPEMbl, OMUCHIBAIOLLIHE
paBHOCHIIbHBIE NpeobpazoBaHus ypaBHEHHH

(HepaBeHCTB). Hpumenams METO/1
PaBRHOCHJIbHBIX npeoOpazoBaHHii AN
pelicHUs  ypaBHEHMH W HEpPaBEHCTB.

Haxonute obnacts onpeaenenus ypaBHeHHi
| n HepaBeHCTB. [IpUMEHSTL METOA CEACTRMIA
| ans pelIeHHs  YpaBHEHWIA. Pewars
| HEPABEHCTBA METOJIOM HHTEPBAIOR

Breenne B crepeomMerpuio

11

21- | OcHOBHbBIEC TOHATHSA CTEPEOMETPHH. | 2 Ilepevucanamp OCHOBHBIE TOHATHS
22 AKCHOMBI CTEPEOMETPHM crepeoMeTpun. Onuckbisams OCHOBHbIE
23- | CneAcTBHA M3 aKCHOM CTEPEOMETPHH | 3 RAEATIA ETepeoleTRia (ToMka; rpamai]
MJIOCKOCTh ).
25
26- | [poctpanctsennbie turypei. | 5 Onucsieams BOIMOKHbIE COCOBBI
30 Havanesngeie npeacrasJicHus 0 paCITO;']O)KBHHE TOYEK, MPAMBIX H
MHOTOTpaHHHUKaX MJIOCKOCTEH B TPOCTPAHCTRE.
31 Konrponsuas pabora Ne 211 Dopmynupoeamp aKCHOMbI CTEPEOMETPHH.
«BBejienye B cTepeoMeTpHION PasbacHATL M HAMIOCTPHPOBATH AKCHOMBI.
Dopmyruposams N 10Ka3bIBaTh TEOPEMb
— CIIEJICTBHSA H3 AKCHOM.
Dopmyruposams cnocobel 3aaHus
MJIOCKOCTH B MPOCTPAHCTBE.
1
llepevucaams W ONMCHIBATE  OCHOBHBIE
3NIEMEHTBI MHOTOTPaHHHKOB! pébpa,
BEpPLIMHBL,  rpaHu.  Onuceiéams  BH/bI
MHOFOTPAHHMKOB  (nUpamuiaa,  TeTpasap,
npu3Ma, NPAMOYTOJIbHbIH Napansenenunes,
ky0), a Takke MX d/neMeHTbl (OCHOBAHMA,
GokoBbIe rpanu, péGpa ocHOBaHMA, GOKOBbIE
péopa). Pewamvy 3anaum Ha NoCTpoeHue
CeYeHHH MHOrOrpaHHHUKOR
Crenennast pyuxims 21
32 Crenennas GpyHKIHS C HATYpaTbHBIM | 1 Dopmyauposams onpejie/ieH|e CTeneHHOMN
1oKasaresjieM (YHKLMHK ¢ LenbIM MoKasaTeneM.

33 CrencuHas (GyHKIHS C LETbIM | 1 OnucebiBaTh CBOHCTBA CTENEHHOM (PyHKLIMM
[IOKa3aTeNeM C Lle/IbIM MOKa3aTesem, BbIACAS CIIyHan
34- | Onpenenenne Kopus n-if creneHu. 3 4ETHOM H HeuETHOT ST PSR
36 Ovrxmus y 07 x HaTYpalbHOM, ﬁyneaou H 11en0i
37- | CBoMcTpa KOpHS n-ii CTeNCHN, 3 CTRUIATRARECH Ctetious. CIpouts

P &
39 rpadmkn pyHKIMIA HA OCHOBE rpadmka
CTe- NeHHOH YHKLIMK C LENLIM
40 | Kontponsmas  paGora  Ne 3|1 nokasarenem. Haxoauts Haubonsuiee u
«Crenennas Qynkumusy. HAMMEHBLIee 3HAYEHUA CTENEHHOI
41- | Onpenenenue U CBOMCTBA CTENEHH ¢ | 2 (YHKUMY ¢ LeNbIM MOKa3aTeeM Ha
42 paluMoHalbLHBIM TTOKA3aTEIeM MpoMeKyTKe. Popmyauposams
43- | MppauuoHaibHble ypaBHEHHs! 3 onpe/jeneHue KopHa (apudmeTnyeckoro




45

46-
48

Paznuynelil npuémel pelieHus uppa-
[IMOHAJIBHBIX  YpPaBHEHHH M  HX
CHCTEM

51

WppannoHaibHble HepaBeHcTBa

52

KonTposbHas pabora No5
«Crenennas QyHKIHA»

KOpHSA) 1-#i CTEINEHH, A TAKIKE TEOPEMBI O
€ro CBOMCTBAX, Bblae/sas ciyyan KopHen
yéTHON 1 HeuéTHOH cTenenu. Haxonurs
obsiacTu onpeaeeH!a BbIpaKeHHH,
cozlepIKallluX KOPHH n-# creneiu, Pe-
rHaTh YPaBHEHHS, CBOAALLHECH K
ypasHeHHIO X" = a. BLINonusTh
TOZK/IeCTBEHHBIE TIPeo0pa3oBaHMs
BBIpOKEHHH, COJepKaLLMX KOPHH 1-i
CTEIEHH, B HYaCTHOCTH, BLIHOCHTD
MHOZKHTEb H3-110/1 3HAKa KOpHA /1-1i
CTerneHH, BHOCHTh MHOJKHMTEITb M0/ 3HAK
KOpHSI 17-11 CTENEeHH, 0CBOOOKAATLEA OT
Hppa- LIMOHA/ILHOCTH B 3HAMCHaTeNe
Jipobu. OnuceiBaTh

csoicTBa GPyHKUMM Y = y[X, BblACAS
cllydan KOpHeH YE€THOM W HeYE€THOH
creredn. Ctpoutb rpagMku

(byHKUMIT Ha OcHOBE rpauKka QyHKIHH Y
= (fx. @opmyiuposams ONpeeTeHHE
CTeMNeH! ¢ Palo HallbHBIM MOKasaTesiem, a
TaKIKe TeopeMbl 0 e€ CBOHCTBAX.
BbInosHATEL TOHIECTBEHHBIC
npeoOpazoBaHMs BbIPAKEHUH,
COOEPIKALLMX CTENEHH C
PAaLMOHALHAJILHBIM NOKA3aTEeNeM, & TakKe
Teopembl 0 e¢ cBoiicTBax. BeinonusTh
TOX/1eCTBEHHBIE TTpeo0pasoraHus
BbIPAsKEHHH, COMAEPIKALUMX CTCICHH C
PALHOHATIBHBIM MOKA3aTeNIeM,

Pacnosnasams APPaLMOHATIBHBIC YPABHEHHS
M HepaseHcTBa. DOPMYJIMPOBATH TCOPEMbI,
060CHOBLIBAIOLLME PaBHOCHIBLHOCTL
YPaBHEHHA (HEpPAaBEHCTB) NPH BO3BEACHWM
obeux  uacreil  JAHHOrO  YPAaBHEHMs
(HepaBeHCTBa) B HATYPaJbHYIO CTEMNEHb.
Pewrate MppaLdoHaIbHbIe YpaBHEHHA
METOA0M PaBHOCHILHBIX Npeobpazosanui U
METOA0M CNEeACTRHIA Pewate
MPPALMOHAIbHBIE  HEPABEHCTBA ~ METOAOM
PABHOCHIbHBIX 11peodpasoBatui

I1a pPaJLIeJIbHOCTL B IMPOCTPAHCTBE

33-
55

B3aumHOE  paclosioKEeHHEe  JIBYX
NPSAMBIX B IPOCTPAHCTBE

56-
59

[TapainensHoCTh PSIMOii 1%
IJIOCKOCTH

60-
62

[TapanieabHOCTh INIOCKOCTEH

63-66 [IpeoGpa3oBanue ¢buryp B
[IPOCTPAHCTBE. [Tapasuiensuoe
[IPOEKTUPOBAHKE

67

KouTponenas pabota No4
«[TapayienbHOCTh B IPOCTPAHCTBE »

Onuceieans BO3MOKHbIE crnocobsl
PacmoozKeHHs B [IPOCTPAHCTBE: IBYX
NPAMBIX, [IPAMO#t U TUIOCKOCTH, ABYX
MI0CKOCTEH.

Dopmyniposams ONpeaeneHns:
napannesibHbIX NPsIMbIX,
CKpELLMBAIOLINXCA MPAMBIX, Napajuiesib-
HbIX NPAMOH M M0CKOCTH, MapaslIebHBIX
NIOCKO- CTel, peodpa3oBaHne ABHIKEHHS!,
(pUrypbl, CUMMETPHYHOH OTHOCHTE/IBHO
TOYKH, paBHBIX (GUryp. npeobpasosanns
no00us.

Pazvacusams  NOHATHA:  npeo0pa3’oBaHue |




] huryp, napanneibHbli nepeHoc,
napanienskHoe NPOEKTHPOBAHME,
napannenkHas npoekuus ( uzobpaxkenue)

thurypsl. Dopmynuposams CROMCTBA
napannensHoro MPOEKTHPOBAHMS,
Dopmyauposams u Ookazbieamn TPUIHAKH:
napanienbHocTH ABYX MPAMBIX,
MapaaienbHOCTH  MPAMOH WM NIOCKOCTH,
fapaiaenbHOCTH ABYX MJI0CKOCTEH.

| Dopmyaupoeams u Ooxazwieams CBOHCTBA:
Napanyie/ibHeIX  MPAMBIX,  NapaiieabHbIX
naockocTeit. Pewams 3anaum Ha nocTpoeHue

CeUeHWH  MHOrOrpaHHMKOB, a  TaKKe
nocrpoenne u30bpaxkennii huryp
Tpuronomerpuueckne Gynkumn 31 '
68- | Paananunas mepa yria 2 Dopmynuposams onpenencHue paanaHHON
69 Mepel yriaa. Haxoauts paguatuyio mepy
70- | Tpuronomerpuueckue GyHkIMK | 2 YT1a 110 €ro rpa- AycHoii Mepe u
71 UMCJIOBOTO apryMeHTa rPAyCHYIO MEpY YIia no ero pagMaHHoi
72- 3HaKku 3HaueHwui | 2 mepe. BeluMeaaTs AnuHb ayr
73 TPHTOHOMETPHYECKHX byukuuii. OkpyHoeTel. Popmyauposams
YéTHoCcTh H HEYETHOCTh onpejieNieHns KOCHHYca, CHHYCA, TAHTeHCa
TPUIOHOMETPHYECKUX (DYHKIIML M KOTaHreHca yria nosopora. BeisicHaT
74- | llepnoanyeckue hynximu 2 3HAK 3HAYEHHH TPHrOHOMETPHYECKHX
75 (Gynkuuit. Yopouars
76- | CpoiictBa 1 rpadukn dynkuuii y = | 2 TPHTOHOMETPHUECKHE BBIPDAKEHHS, HC-
77 sin x u MoJb3ysi CBOMCTBA YETHOCTH
y = €0s X TPUFOHOMETPUUECKUX (YHKIIHIA.
78- | CpoiictBa n rpaduku dynkmmii y = | 2
79 tg X MYy =ctg x . Dopmyauposams onpeneneubllds
30 KoHTpobHas paGoTa Ne7 | 1 | NepuoAMYECKON DYHKLIMM, €€ rIaBHoro
«Tpuronometpuyeckue GpyHKIUHH» fneprona. Ynpowars tpuro-
81- | OcHoPmse eaoTHOMeHMS Mexay | 3 HOMETPHUECKHE BBIDAKCHHS, HCTIONB3YA
83 TPUTOHOMETPUYECKUMH (hyHKIHAMH PRGN P T .
OZIHOTO M TOTO YK€ aprymMeHTa Tp”r?l'IOMﬂp"quKHx yHKuuii.
84- | Mopmyiiel crokenus 3 Srichian. SueHoni o
86 TPUrOHOMETPUYECKHX (yHKLMIL. CTPouThH
87. ®opMy bl MpuBeRerTA 5 rpa(bnfu dyHKuUHMH Ha ocHOBe rpadmKkoB
28 qe’rmpex‘ocmanux TPUIOHOMETPHUUECKHX
89- | dopmynt JABOHHOrO ul|S5 Dyt
93 TOJIOBMHHOTO YIJIOB lpeobpazosvieams TPUrOHOMETPHYECKHE
94-95Cymma wm pa3sHOCTL  CHHYCOB | 2 BBIDAKEHHA HA OCHOBE COOTHOLLEHHIT MeKTy
(KOCMHYCOB) TPUTOHOMETPHYECCKUMHU (DYHKUMAMU OAHOTO
96- | Dopmyel npeobpaszopanus | 2 M TOrO ke aprymeHTa.

97 IIPOU3BEEHUA
TPUTOHOMETPUYECKUX (YHKUHH B
CYMMY

[To 3HavyeHusam oamoii TPUTOHOMETPHYECKOI]
(bYHKUMM  HAXOAMTH 3HAYCHMA OCTANBHBIX
TPUTOHOMETPH- YeCcKHUX (YHKUMIT Toro ke

98 Kontpoisnas pabora Ne8
«Tpuronomerpuyeckue Gpynximmy»

aprymenra. Ipeobpazosvisams
TPUTOHOMETPHYECKHE BBIPAKEHHA HA OCHOBE
hopmyn cnoxkenus. Onupasick na hopmyisl
COKEHHA, J0Ka3bIBaTh (OPMYABI NpHBeE-
nenust, hopmysbl ABOHHBIX yrios, thopmybl
CYMMbI M PasHOCTH CHHYCOB (KOCHHYCOB),
bopmysibl  npeobpazosanus MPOMU3BECHHA
TPUTOHOMETpHYCCKUX  PyHKUMIT B cymmy.
IIpeobpasosriBath TPUTOHOMETPHUECKHE




BBIPAXKEHUA HA OCHOBE (HOPMY. NpUBEIEHHUA,
dopmyn ABOMHBIX W TOJOBUHHBIX YIJIOB,

(GopMyT CyMMBI M Pa3HOCTH  CHHYCOB
(xocunycoB),  dopmyn  npeoGpazoBaHus
NpOU3Be/IeHHS TPUTOHOMETPHYECKHX
(YHKLUMH B CYMMY.
IeprnenanKyasipHoOCTH B |27
NPOCTPAHCTBE
99- | Yron MENTY NPAMBIMA B|2 Dopmynuposams ONPeAeIeHUs: Yria MexiLy
100 [IPOCTPaHCTBE MepecekalolMMHC TPAMBIMHA, YIJ1a MEXKLY
101- | IleprenanuKyispHOCTL NpAMOH M | 3 Ckpeliagiolincs,  Hpambinu; NPAMOI,
103 | nnockocTH NEpreHJAXKYIAPHOH  TUIOCKO-  CTH:  yIla
104- | TleprenuKy/sp 1 HaKTORHas 3 MEKIY NPAMOM M MIOCKOCTBIO; Yrila MeXay
107 ABYMS  [JTOCKOCTAMHM; MepreHaAHKYISAPHBIX
— MNJI0CKOCTEH; TOMEK, CUMMETPHYHBIX
108- | Teopema o Tpéx nepnenaukysipax | 4 S —— [/IOCKOCTH; buryp.
11] CHMMETPHYHBIX OTHOCHTE/ILHO TUIOCKO- CTH,
112- | Yron mexay npsmMoit U rmiocKocTeio | 3 PACCTOAHMS  OT  TOYKH 10  (MUIyphl;
114 paccTosiHUg OT NPAMOW 10 napajijie/ibHON el
115 | Kourposbnas  pabora  Ne 611 NIOCKOCTH; paccTOsHKUA MEY
«Ilepren MKy ISpHOCT B napauieNbHBIMKM MJI0CKOCTAMMU; o0ulero nep-
NPOCTPAHCTBE ) MEHAMKYIpa  JIBYX  CKPEUHBAIOLIMXCH
116- ﬂBVI‘paHHHﬁ yron. Vron MEKILY 4 npsmMelX.  @Qopmyruposams  OTIpeJleNeHus:
119 i OCKGCTMIT yrila Mekay MepeceKkalolHMHUCs NpPAMBbIMH;
AByMa VI1a MEXLY CKPELMBAIOLMMUCS TPAMBIMMU;
120- | [TepnenauxkynspHuble I0CKOCTH 3 MPAMOt, NEPUEHAHKYIHPHOI 110CK0- CTH;
122 yriaa Mexly MpamMoid W MIOCKOCTBIO, yria
123- | [Inoma b opTOroHasbHOM npoekuuu | 2 MeKIY JIBYMSI TJI0CKOCTSAMH;,
124 | MHOrOYroJasHHKa NEPNeHHKYIAPHBIX  MJIOCKOCTEH:  TOYeK,
125, KontponbHas pa60Ta No 911 CHMMETPHUYHBIX OTHOCHTE/ILHO [JIOCKOCTH,
«lleprienIMKyIAPHOCTD B IPOCTPAHCTBE ) (buryp,  CHMMETPHUHBLIX  OTHOCHTE/ILHO
IJIOCKO- CTH; PAcCTOSHUS OT TOYKH JIO
(hurypbl;  paccrosiius 0T NpAMOH 10
napasnienbHoOW el MIOCKOCTH; pacCTOAHMS
MEXKAY  NapaUle/IbHLIMM  TIOCKOCTSIMH;
o0uero TieprieH/ MKy JIspa JBYX
CKPCLIMBAIOHIHXCH HpAMbIX. JC/IbHBIMHA
MJIOCKOCTSMH,  TUIOWIAZIH  OPTOrOHANLHO#M
NPOEKIIHH BBINYKIOr0 MHOTOYrObHHKA.
Tpuronomerpusieckne  ypaBHenuss u | 24
HepaBeucTsa
126- | YpaBHeHue cos X = b 3 Dopmyiuposans onpeeneH1s
128 ApPKKOCHHYCA,  apKCHHYCa,  apKTAHIEHCA.
129- | Vpasnenue sinx = b 3 apKKOTAHIeHea. Haxoaute 3HaueHHA
o0paTHbIX TPHIOHOMETPHYECKUX (DYHKUHI B
130 oTaeaLHBIX TabnuuHbIX Toukax. HMcenonwsys
132 | VpapHenusitlgx=buctgx=>b 1 MOHSTHA ApKKOCHHYCA, apKcuHyca,
132- | OyHxuuu y = arccos X, y = arcsin X, | 4 ApKTaHreHca,  ApKKOTAHreHca,  peLuarsb
135 y = arctg X, npocTeiline TPUTOHOMETPHYECKHE
y =arcctg X YPABHEHMSA.
136- | TpuronomerpuuecKkue ypapHeHus, | 4 2 , o -
D Dopmynuposans cBoicTBa 0OPATHLIX
139 | commmecs K anrebpanieckim TPUTOHOME- TPHUECKUX DYHKIHIA.
140- | Pemenne TPUTOHOMETPHYECKHX | 4 CrpouTts rpaduku QyHKUKHA HA OCHOBE
143 | ypaBHEHHIT METOJIOM Ppa3JIOKCHUS rpadiMKOB YETHIPEX OCHOBHBIX 00PATHBIX
Ha MHOJMKHTEJIH TPUTOHOMETPHYECKHX (DYHKLIMIA.
144- O paBHOCHanbIX nepexoiuax 1npu pe 2 anmua‘rb BBIPAYKEHHA, CoAepHalime
145 | wenun TPHFOHOMETPHYECKHX obpaTHple TPUroHOMeTPHYECKHEe (DYHKLIHH.
ypaBHelIHﬁ Pacnosuasams TpHrOHON1€TpH‘i€CKH€




146-
148

Pewienne MPOCTERLINX |
TPUTOHOMETPHUYECKUX HEPABEHCTB

149

Kourponsnas  pabora Ne 10
«HepaseHcTBay.

ypasHeHHa ¥ HepaBeHcTBa. Peluath
TPUIOHOMETPHYECKHE YPARHEHMS.,
crojiAlMecs K anrebpanyeckum
ypaBHEHHAM, B HACTHOCTH, pPellaTh
OHOPOAHBIE TPHFOHOMETPHUYE- CKHE
ypaBHEHHs IEPBOA M BTOPOH CTETEeHH, a
TaK/Ke peilaTh TPHIOHOMETPHYECKHe
ypaBHEHHS, IPUMEHSS METO/1 Pa3TOKEHHS
Ha MHOMKHTEH.

Pewams TI[.'JOCTCEII]HE‘ TPHTOHOMETPHYECKHE
HEpABCHCTRA.

MiuororpanHuKH

150-
153

[Tpusma

154-
156

[Tapannenenumnesn

157-
161

[Tupamuaa

162-
163

YceueHHas nupamuia

164

KontponbHass  paGora Ne 11
«MHOTOrpaHHUKN»

Onucwléams NOHATHA: TEOMETPHUECKOE
TENO, COCe/IHHE rPaHH MHOrOrpaHHHKa,
MJIOCKHHA YroJ1 MHOTOMpaHHWKA,
JIBYTPaHHbIH YTOJl MHOrOrpaHHH- Ka,
M10111a/1b NOBEPXHOCTH MHOIOrpaHHHKA,
JAHAro- HaJIbHOE CEYCHHE TPHU3MBbI,
MpOTHBOMEKALIME FPaHK
napajinenenudnesia, AaroHallbHOE CEUYCHHE
MPU3Mbl M THPAMUIBI, YCEUEHHAs
nupamuna. Popmynuposams
onpejesieHus: MHOrOrpaHHHKa,
BbIIYKJIOrO MHOIOrpaHHUKA, [MPHU3MBI,
NPAMO# MPU3MbIL, MPABUIBHON NMPU3MBI,
napajiesnienuneaa, NupaMubl,
MpaBKIbHON MUPaMK/IbL, MPABMIBHOTO
TETpadapa, BbICOTHI MPU3MBbI, BLICOTBI
MHpamMu/ibl, BBICOThI YCEUEHHOH
nUpaMUabl, anogemMbl NpaBUIbLHOMH
MUpamMuibl.

Dopyyauposams U OOKA3LIBAINE TEOPEMbI!
0 niommaau 6OKOBOH NMOBEPXHOCTH NMPAMOi
MPU3MBbI, O AUArOHANAX Napajijenenunena,
0 KBajpaTe MarOHaJUIIPAMOYTOJIbHOTO
napanienenunena, o riomaan 6okoBo
MOBEPXHOCTH MPABUILHOH MHPAMHULL, O
niotaau 60KOBOMH MOBEPXHOCTH
NpaBuIbHON yeeu€HHON NUpaMuibl.

Pewamp 2anaum Ha 0Ka3aTeNbCTBO, & TAKKE
BBIYHUCIICHHE: AJIEMEHTOB TMPH3MBI H
NUpaMKabl, MIOWAAM MOAHOH u DokoBo#
MOBEPXHOCTH MPH3IMbI U MTUPAMHIBI.

npﬂll?BOﬂ,Hﬂﬂ H €¢ IIPpHMEHEeHHe

Lad
[9%]

165-
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[IpeacraBnenue 0 npejerne
(pyHKITHN B TOUKE " 0
HENPEPHIBHOCTH (DYHKIIHH B TOUKE

2

167

3aj1auu 0 MIHOBEHHOH CKOPOCTH H
KacaresbHoil K rpadguky GyHKIKH

168-
170

[Tongarue npou3BoO/IHOIM

2

171-
174

[TpaBusia BEIMHCIIEHHS TPOU3BOTHON

Vemanacaueams cyulectsopatiue npeaena
(DYHKUMH B TOYKE M HAXO/MTh €r0 Ha OCHOBE
rpaduka gpyHkuuu. Paznuuats rpaduku
HEMPepPbIBHBIX M Pa3pPbIBHBIX YHKIIMIL.
Haxooump npupaileHye aprymeHTa u
npupatieHne GyHKLUMH B TOUKE. BhIUHCAATH
CPe/IHIOI0 CKOPOCTh JIBH/KEHHS
MAaTEPHAIIBHOH TOYKH N0 3aKOHY €& 1BH-
AKCHHA.




175- | YpaBHenue KacareIbHON 4 Dopmynupoeamp onpeesieHne npou3BoAHOMN
178 (DYHKUMHM B TOYKE, NPABHIIA BLIYUCIEHHMS
179 | Kourponshas  paGora Ne 121 npou3soAHbix. Haxoauts npouseoaHblie
«TTPOH3BOIHAS ¥ €€ IIPHUMEHEHHE GyHKkumii, ypasHeHHs KacaTenbHbIX rpadrka
180- | TTpusHaku Bospactanus u yGbiBaius | 4 (hynkumn, MPHOBEHHYIO CKOPOCTb IBHIKEHHA
183 | dynkuun MaTepHaLHOF TOUKH. Hcrion b30BaTh
MEXAHUYECKMA U FreOMETPUUECKHIT CMBICII
184- | Touxu oxcrpemyma ymKimn 4 MPOM3BOAHOM B 3aa4ax MEXaHUKH U
187 IFCOMETPHH. (DOJ{}A-!_V,’J'UPUSUH?b [PH3HAKH
188- | Haubonbmee H HaUMeHbluee | 4 MOCTOAHCTBA, BO3PACTAHHUA H YOBIBAHHS
191 | 3HaueHust QyHKUMH ¢ynkunn. Haxoauts npomeskyTku
192- | Bropas npoussoauasi. [Tonstue Be1- | 2 BO3pacTaHua M yObIBaHHA (YHKLIHH,
193 | nykmoctd GyHKLIMH 3aaHHOM (hopmyoii.
194- | Toctpoenne rpaukos GpyHKLHIL 3 Dopmynuposams onpeneseHns TOUKH
196 MAaKCUMYMa H TOUKH MHHUMYMA,
KPHTHHCCKOH TOYKH, TCOPEMBI,
CBA3LIBAIOLLHE TOUKH IKCTPEMYMA C
Nnpou3soAHOA. HaxonnTs Toukn akeTpemyma
(GyHkumnn, Hanbonbilee U HaUMeHbllIee
3HAYEHHS (PYHKIMK HA TPOMEIKYTKE.
Heenedosams cBoHCTBA (hYHKIHK C
MOMOLLLLIO NPOH3BOAHONH M CTPONTL Tpadink
GyHkumn
197- | IOBTOPEHME 7
204
Kamenaapuo — remarnveckoe manuposanne ypokos 11 kinace
No Kosi | Xa8PaKTepUCTUKA OCHOBHBIX BUAOB ABATEALHOCTH Y4eHHKa
silii Coacpmamle iisiec (Ha yposHe yuebHbIX ABHCTBUK)
TBO
Haco
B 110
Tema
M
Mokasarteabnan u Jgorapupmmyeckan 37
GynkunH
1-4 CrencHb c HPOH3BOJILHEBIM 4 @opmynuposame ONpeaeeHre nokasaTenbHoil
JEeHCTBHTENbHBIM rmoKasarelem. ynkuun. OnucsBaTh CBOHCTBA NOKa3aTeLHON
IlokasarenbHas GyHKIMS. (hpyHKUIK, BbIAETAA Clydail OCHOBaHUSA, DOIbLLIETO
3-8 [Toka3zarenbHble ypaBHeHHs! 4 IMHMLLEL, 1 CTTyHail NONOKHUTENLHOrO OCHOBANNS,
9-12 [TokazaTesnbHbie HCPaBCHCTBA 4 MeHBLLIETO eanHuLibl. [Tpeolpa3oBbiBaTh Bbipaxe-
13 KOHTpOHBHaﬂ pa60Ta Nol | 1 HHSA, COACPIKALLNE CTENEHN ¢ AEHCTBUTENLHLIM T10-
«lTokazaTennuble ypaBHEHHUS H kaszatesieM. CTpouts rpaukn yHKuMil Ha ocHOBe
HEPABEHCTBAY rpatuka nokalarenbHoil QyHKLIM,
14-18 | Jlorapudm 1 ero cBOHCTBa 5
1923 Horapmbm MYecKas (b)’HKLlH)i " ee | 5 Pacnosznacame NOKA3ATE/IbHbIC YPABHCHUA H
CBOCTBA HepaseHeTBa. POPMYNTHPOBATE TEOPEMBI O
24-29 Horapmbmmecme ypaBHEHHS! 6 pannocmr:nom rpeo0pa3oBaHuH [OKA3aTEIbHBIX
30-33 JlorapiMHICCKIE HEpABEHCTEA 4 ypaBHEeHHMI. @i)pf.f_}'.’l‘!-’pﬂﬁf?mb onpejeneHu1e
3436 [IpoN3BOHEIE S ORAIETELHOR a3 nokasarebHol QyHkuun, OnueslBaTh CBOHCTBA

aorapubMuIecKoi GyHKIHit

MOKasaTeabHON (PYHKLMHK, BbIACNSA cryydail




«Jlorapudmuueckue ypaBHEHHS 1%}
HepaBeHCTRaY

KonrpoibHas pabora No2 } 1

ocHoBauus, GoNbIIEro eANHULbL, U CTyvai
NONOKHUTENLHOTO OCHOBAHMS, MEHBIIETO €AHHNULbI.
[TpeoBpa3zoBbIBATL BbIPAXKEHHA, CONEPHALLIE
CTeneHH ¢ AefCTBUTEILHBIM M0- Ka3aTenem.
Crpouts rpaduky QyHKLMIT Ha ocHoBE rpaduka
NOKa3aTebHOil (HYHKIHH.

Pacnosnasams — TOKa3aTelbHble  ypaBHEHHA M
HepasencTsa. POPMYINPOBATH TEOPEMbI O PABHOCHIIb-
HOM Tpeobpa3oBaHUi MOKA3aTeNbHbIX YPaBHEHMUH
norapudMuecKyr0 (QYHKLUMIO, CTeNeHHYI0 (yHKInIO
C eHCTBUTENBHBIM MOKA3ATENEM.

Koopaunarsl n BEKTOPBI B
NpocTpancTBe

16

38-39

JlekapToBBl  KOOpPJMHATBI ~ TOYKH B
IIPOCTPAHCTBE

40-41

BekTopsl B IPOCTPaHCTBE

42-43

CroeHue U BBIYMTAHHE BEKTOPOB

44-46

YMHOKEHHE  BEKTOpa  Ha  4HMCIIO.
['omoreTns

47-49

CxassipHOe TPON3BEICHHE BEKTOPOB

50-52

['eomerpuueckoe MECTO TOYEK
IPOCTPAHCTBA. Y paBHEHHE MIOCKOCTH

53

KounrtposnbHas padora Ne3

Onucegams TIOHATHA: NPAMOYToJlkHAA CUCTEMA
KOOPAMHAT B MPOCTPAHCTBE, KOOPAHHAThI TOUKH,
BEKTOP, COHANpPaBIEHHbIE H TPOTHBOMONO¥HO Ha-
MpaBJeHHBIE BEKTOPLI, NapaiaenbHblil nepeHoc Ha
BEKTOP, CyMMa BEKTOPOB, FOMOTETHSA ¢ Kod(duuu-
EHTOM, PaBHBIM i1, YroJ MEKILY BEKTOPAMHU.
Dopmynupogame ONPENEIEHNA: KOITHHEAPHBIX
BEKTOPOB, PaBHBIX BEKTOPOB, PA3HOCTH BEKTOPOB,
[POTHBOMOIOKHBIX BEKTOPOB, NPOM3BEACHNA
BEKTOPA | HHCIA, CKANAPHOTO NPON3BEAEHHSA ABYX
BEKTOPOB, TEOMETPHUYECKOIO MECTa TOYEK,
fuccexTopa ABYrpaHHOro yria, ypaBHeHUs
durypet. Joxazwigame GopMybl: paccTosHHA
MeKIY ABYMS TOUKaMH (C 3aJaHHbIMH
KOOPAMHATAMHM), KOOPJIHHAT CEPE/INHBI OTPE3Ka,
KOOPAMHAT CYMMBI M Pa3HOCTH BEKTOPOB,
CKAIAPHOTO NPOU3BEAEHNUA ABYX BEKTOPOB, AJId
BbIYHCIEHHS KOCHHYCA YTIlla MEXKY JABYyMA
HEHYJEBbIMH BEKTOPAMH.
Dopmynuposans 1 DOKA3LIEANb TEOPEMbL: 0 KO-
OpJMHATaX BEKTOPa (MpH 3a4aHHbIX KOOpAHHATAX
ero Hauajia i KOHUA), O KONJIMHEapHbIX BEKTOpax, 0
CKANAPHOM MPOM3IBEACHUN ABYX MEPNECHANKYAAD-
HbIX BeKTOpoB, 0 TMT, paBHOYAan€HHBIX OT
KOHLIOB 0Tpe3ka, 0 'MT, npuHaanexkaumx
JBYTPAHHOMY YTV U paBHOYIANEHHBLIX OT €70
rpaueii, 06 ypaBHeHNH [LT0CKOCTH, O BEKTOPE,
MnepreHinKyaspHOM 1aHHO# NIOCKOCTH.
[pumensmp W3Y4YEHHbIC ONPEACICHHA, TEOPEMbl M
(hOpMyJIbI K pELIEHMIO 3a1au.

Hurerpaj u ero npuMeHenne

54-56

[TepBooOpa3nas

57-59

[TpaBuna HaxokaAEHHS nepBoodPazHOM

60-05

[lnow@ans  KpUBOAMHEHHOH — Tpaneuu.
Onpejie/ieHHbIH MHTErpajl.

O |l [ D |

66

Beruucnenue o6bLEMOB Tel

b

67

Konrponsnas paGora Ned «Muterpan»

dopmynupogame onpeaenexne nepsoobpasnoii
(hyHKLMKM, TeOpeMY 00 OCHOBHOM CBOHCTBE
neprooGpasHoil, MpaBuia HaX0KAEHHA
nepsooOpasHoil. Ha octore Tabanus!
neprooOpaszHbIX W NIPABHI HAXOK- NEHHS
MeprOOGPA3HEIX HAXOAUTh NeprO0GpazHYI0, 06U
BHIL NepBOOOPa3HLIX, HEONPeAenEHHbIH nHTerpan,
[1o 3aKoHY H3MEHEHHS CKOPOCTH ABHIKEHHA
MAaTepHAILHOM TOUKN HAXOANTh 3aKOH ABHKEHNA
MaTepuanbHON TOUKH,

@opmyruposams TeOpeMy O CBA3M nepeoodpasHoil u
naouanm KPUBOIHHEHON Tpaneur.
dbopmynuposams onpeaeneHue onpeneagHHoro
unterpana. Menonsays dopmyny Hulotona — Jleiid-
HHMLA, HAXOAHTL ONpenenéHHbIl HHTErpan, niomaau




tbl-{ryp, OTpaHHYCHHBIX JaHHbIMH JTHHHAMH, E
Hcnoneiosarh onpelesieHHbI  MHTErpal ana  Ha- |
XO#/aeHnn 00bEMOB Tell, B 4acTHOCTH 00bEMOB TEn |
BPAalLICHHA. |

d

Tena ppamenns 29 i
68-70 | Lnaunap 3 Onucetgame NOHATHA: UMNNHAP, DoKOBas NoBepx-
71-72 | KomGuHauum WHIMHAPA W [PH3MBbI 2 HOCTb LIMIIMH/PA, NTOBOPOT (GUryphl BOKPYT NPAMOIii
73-75 | Konyce 3 Ha JaHHBIT YTOJ, TEJIO BPaLLEHHs, OCEBOE CeveHne
76-77 | VceuSHmbiH KOHYC 3 UHIHHIPA, pasBEPTKa UMAnHApa, GokoBas noBepx-
7600 | KeubuniuuicRoiyes i nmpavia 3 1fccn, KOHYca, 0ceBoe ce*r{em:e KOHYca, pasBéprka
18- T ——————_p— Y P S ————— | KOHYCa, Yeey&HHLIA l(ou}.(c, yceuéHHas nupamuia,
83 ONHCAHHAA BOKPYT YCeUEHHOTO KOHyca, yeeueHHas
84-85 | Cdpepa n wap. Y pasHetue cdepbl 3 MUpammIa, BIMCAHHAS B YCeUEHHbIH KOHYC, (urypa
86-88 | Bsaumuoe pacrionoskenue cepsl M MI0CKOCTH | 3 S S _
ST | Miroriuimiis, RIscaBHEE 5.ohE0y 3 U)Up.’-f_].’,-fi‘t[i()tiamb ONpeENeHNs: MPH3MBI, )
C BIHCAHHOI B UHIMHIP; NPH3MBI, ONHCAHHOH 0KO/I0
92-9%4 | MHOrorpaHHHKH, ONHCAHHbIE OKOTIO Chepbi 3 LHINHAPA; THPAMHIL], BIUCAHHOI B KOHYC;
93-97 | KomOuHaunn unnnnapa v cdepbl, KoHyca M | 3 NHPAMHIBL, OMH- CAHHOM 0KOJIO KOHYCa; Chepsl 1
| ceps LIAPd, 8 TAKKE HX 3ICMEHTOB: KacaTe/IbHO
98 | Konrposibhas paGora Ne6 «Tena BpatieHus» 1 MJIOCKOCTH K chepe; MHO- rOrpaHHUKa, BIHCAHHOTO
B chepy: MHOTOrpaHHHKA, ONUCAHHOTO OKOJIO
c(hepbl; LHIHHAPA, BIIMCAHHOTO B cipepy: KoHyca,
BITHCAHHOTO B cepy; yCeu€HHOIo KOHyca,
| BOMcanHoro B cepy; UHAMHAPA, OMHCAHHO- IO
0K0710 cthepebl, KOHYCA, ONTMCAHHOTO OKONO Cchepbl;
YCeuEHHOro KOHYCa, ONHCAHHOTO OKOJIO Chephbl.
Hoxazuieame HopMyIibl: MIOLALK TOJHOH NOBEPX-
HOCTH LWHJIMHAPE, TI0Waan G0KOBO# NOBEPXHOCTH
KoHyca, nouaan GoKoBoit NoBepXHOCTH
YCEUEHHOTO KOHYCa,
Dopmynuposams u Qokazvieams Teopembl: 00 ypasHe-
HUK cdepbl AHHOTO paaMyca € UEHTPOM B JaHHOMN
TOYKE, O KacaTe/lbHON TUIOCKOCTH K cdepe n eé
cnencrene. [Tpumensims W3YHEHHBIE OTIPEIEIEHMNA,
TEOpeMbl 1 (JOPMYJIbI K PELIEHHIO 3a/1ad.
Komniiekcnbie unesia 13
o MHOMKECTBO KOMIUIEKCHBIX YHCE] 4
102 3anMcLIBATL KOMIUIEKCHBIE HHCIA B PA3IHY- HbIX (POPN
103- | KomnnekcHas NJI0CKOCT. | 2 (anreGpanueckoi, TpUroHOMe-
L TpuroHomerpuueckas (Hopma KOMIUIEKCHOrO TPHHECKOH).
yucna, [TpoM3BOANTL NEHCTBHS C KOMIUIEKCHBIMH
103- | yMuokeHue 1 Jlenierne KOMIIEKCHBIX HHce, | 3 AUCTANE, FAITHERHRANIC B DRAHSHAIX (Op-
10710 N : Mmax,
8-110 | 3AMHMCAHHBIX B TPUrOHOMETpHUECKOit hopme. M306paxkaTh HA KOMILIEKCHOT MI0CKOCTH
i :; Pewienne anreGpanueckux ypasHeHMd Ha |3 (Urypbl, 3a1aHHbIE YPABHEHHSAMH 1 HEPABEH-
MHOKECTBE KOMIIEKCHBIX YHCEe CTBAMH HA/l KOMIUIEKCHBIMH HYHCIAM M.
114 Konrponshas pabora Ne 7 «Komnnexchwie | | |
yueaan .
B npocteitiumx ciydasx GyHKUMHA KOMILIEKC-
HOl nepemenHON HaxoauTh oOpassl M npoolpasy
41EMEHTOB H MHOKECTB, B TOM HMCIE
HaX0AHTb MHOKECTBO 3HA4YEHHH QYHKLUH.
Monssosarses pasJi HbIMH HHTEPMPETaLMAM]
HOMILICKCHBIX MHCR A PEleH s 3a1a4. '
O6bemsbl Tea. [Lnomaas chepbr 17 opayiuposame onpenenenns: odvéma Tena,
I5- | Oobém Tena. DopMmysbl [N BbIUUCIEHHA | 3 MI0LAN NOBEPXHOCTH LIApa.
W o0bEma npu3Mel
118- CDOPM}’J'[H bt BBIYHMCIICHUA 0OBEMORB | 5 Hokazeieams hopMmynbl: o0bEMa NpHU3IMbI, obbéma
122 MUPAMHIBI H YCeUEHHOMN TTHPAMHIBE nupaMist, 00BEMa yceugHHolt nupamuabl, o0bEma
123 Kontponbhas pabora Ne8 «O0vembr Ten. | | KOHYyca, 00béma yeeu€HHOro Konyca, 00béma

| [Tnowans cdepoin




124- 5 | 5 it , éMa apa, riuoianu chepsl,
g | OBbémbI Ten Bpauenms |3 unauHapa, 06be p tanu cep
E’g. [Tnomans cepsi 2 [Ipusmensame W3yueHHbIC OMpEAENCHHS, TEOPEMbl H
= = hopMybl K peleHnio 3aau
131 Kourponshas pabora No 9 «O6wembl Ten. | |
[Tnowans cepoi»
IJEMENThI TCOPHH BEPOSITHOCTEIT. 26
DjeMenThl KOMOHIATOPHKI, ,
Bunom Hiiorona |
132- | DO
i Onepainu Haa cOBBITHIMH ] 3 Dopayiuposame NOCNENO0BATENLHOCTL AeHCTBHI
135 I 3 MPH UCTIONB30BAHKMK J0Ka3aTebCTRBA METOA0OM
- -
137 3aBUCHMbIE W HE3ABHCHMbIE COOBITHS ] mMaTteMaTtHueckoil vunykuun. Ucnonsizosars Meton
138- " MareMaTH4eckoi HHAYKLUHH 18 10Ka3aTeNbLCTBa
112 | Cxema Beprynnn |3 Femi WYRHAR ANA R
HE T 1 HEPABEHCTB, HAXOKAEHUA KOHEUHBIX CYMM, TIPH
C_nyliauume BEJIMUUHBI M UX XAPAKTEPHCTHKH T —
144 KoutponbHas paGora Nel0  «Dnementsi | |
: JEOp N PP AT CIE D Dopmynuposams ONpeaeneHHe NePecTaHOBKH KO-
45- i
e Mertoa MaTeMaTH4ECKON HHYKLIMH 4 HEREES SRR
148- | [TepecTaHoBKH, pasmeleHHs 3
150 Dopmynuposams ONpeaeNeHHE Pa3MENICHUS n-
:2; Coueranns (komMGuHaLH) 2 37IEMEHTHOTO MHOXKECTBA MO K HEMEHTOB.
F Dopmyauposame on CIC/NIEHHE COYETAHHA N~
153- | Bunom Hetotona 3 PR g
155 INEMEHTHOTO MHOKECTBA NO k JNEMEHTOB,
156 Konrtponshas paGora No 4 ]

Henonwsysa opMynsl: KoaHYECTBA NEpecTalHOBOK
KOHEUHOI0 MHOKECTBA, pasMelleHnil n-
JJIEMEHTHOrO MHOMKECTBA MO k INEMEHTOB U
COYeTaHHi N-31eMeHTHOr0 MHOKeCTRA Mo k
3]IEMEHTOB, PellaTh 3a1a4H KOMOUHATOPHOTO
xapakTepa.

3anuceigame thopmyny GuHoma HetoToha.

@opmynuposams cBoficTBa Tpeyronshuka [lackans n

OGuHOMHMANBHBIX KO3 (pHLIHEHTOB,
@opmyauposamp ONpeNENeHNUS HECOBMECTHBIX
cOObITHI, 0OBEANHEHNS | Nepeceyenua cobbl- THil,
nononuenua cobbitis. Menonsiys dopmyny
BEPOATHOCTH OOBEANHEHNSA ABYX HECOBMECTHRIX
coBbiTHil, hopMyNy, CBA3BIBAIOLIYIO BEPOATHOCTH
O0BeIMHEHHUA H MepeceyeHns ABYX cobbiTHit, dop-
MYy BEPOATHOCTH 10MONHEHUA COOBITHS,
HAXOANThL BEPOATHOCTH COOBITHIL.

Dopmyruposams ONPENSIEHHA 3aBHCHUMbLIX M Hela-
BUCHMBIX COOBITHIT, YyC10BHOH BeposTHocTH. He-
Mo/bk3ys TEOPeMbl O BEPOATHOCTH MEPECEUEHHS IBYX
3ABMCHMBIX M HE3AaBUCHMBIX COOBITHH, Teopemy o
BEPOATHOCTH MEpecedeH sl HECKOALKMX HE3aBUCHMbIX
coObITHI,  HAXOAMTH  BEPOATHOCTH  COOBITHIL.
Pacnosnasame  BEPOATHOCTHBIE  IKCMEPUMEHTHI,
ONHCBIBAEMBIE € MOMOLILIO cXeMmbl Bepuynau. Haxo-
OHTh BEPOATHOCTh C()Gb!‘l'i‘lﬂ, COCTOALLUEro B TOM, HTO B
cxeme BepHynaM ycrnexoM  3aBepuiMTca  AaHHOE
KOJHYECTBO UCHBITAHMI, Dopmyruposams
ONpeaesieHNs CydaiHOi BeMTMUMHEL M MHOKECTBA e
snauenuit. [Ina cayqaiiHON BEAMUMHLI ¢ KOHEYHBIM
MHOKECTBOM 3HA4YEHUH (OPMYINPOBATE ONpeaeneH s
pacnpefleNenus  caydaiHoH  BeauuuHBL M ed
MaTeMaTHYECKoro OIKHAAHMA, Haxoanth
MaTemMaTH4YeCcKOe OMHAaHHe ClyyailHoil BEeMUMHBL NO
e¢ pacnpenencuuio. Menonb3osath BBIBOABI TEOPHH
BEPOSTHOCTEI B 3a1a4axX C MPAKTHHECKHM KUIHEHHBIM




CONepKaHHEM.

157-
204

[Toeropenne  kypca
AHAJIN3A M TEOMETPHH

anreopol

"

MATCMATHYECKOIO

32




