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HosicHuTeIbHASA 32N CKA

JlanHas paGoyas mporpaMma o MaTeMaTHUKe yriayOJICHHBIN YpOBEHb cocTaBieHa st oOydaromuxcs 10-11 kimaccon

MBOY IlIkonsr 178 1. 0. Camapa Ha OCHOBE:

o ®denepalibHBIN TOCYIAPCTBEHHBI 00pa30BaTENIbHBIN CTaHAAPT OCHOBHOTO 00111eT0 00pa3zoBanus — M.: [IpocBelienue;

e OcHoOBHas 00pa3oBaTeNIbHAS TporpaMma cpeaHero oomero oopazopanus MBOY Illkomnsr Ne 178 r.o. Camapa

e [IporpamMmsbl 0011e00pa30BaTEIILHBIX YUPSKICHUN AreOpa 1 Havaaa MaTeMatuieckoro ananu3sa. 10-11kmaccel/ aBTOp-COCTaBUTEb
N.N. 3ybapeBa, A.I'. Mopakosud. M.:MHueMo3uHa;

e [Iporpammer o0mieoOpa3oBarenbHbIX yupexacauid. ['eometpus. 10-11 kinaccrl/ aBrop-coctaBurens T.A.Bypmucrposa.
Mocksa «IIpocBemenne»,2014.

PabGouas nporpamma npeamnosiaraeT UCOJIb30BAHUE CIICIYIONUX YUCOHUKOB:

o A.T. Mopnkosuy, I1.B.CemenoB. Anre6pa n Hadyana marematndeckoro ananusa. 10 k1. Yacte 1. YueOnuk ais
o01Ieo0pa3oBaTeIbHBIX yupexaeHull (0a30BbIi 1 yriyOJieHHBIH ypoBHU). - M.: MHemo3una,2019;

e A.I'. Mopakosuy, I1.B.CemenoB. Anredpa un Hayaia matematudeckoro anaiausa. 10 ki Yacts 2. 3agauHuk s
00111e00pa3oBaTeIbHBIX yupexaeHui (0a30BbIi U yriiyOJeHHBIN YpoBHH). - M.. MHemo3uHa,2019;

e Aranacsn JI.C., byry3zoB B.®. KagomiieB C.b. u ap. 'eomerpust, 10-11. YueOuuk ais o61ieodpa3zoBaTebHbIX YUpexKIeHUNH: 0a30BbIi
u npodmbHbIi ypoBHU- M.: [Ipocsemenne,2019;

o A.T. Mopakosuu, Anredpa u Hadano aHanuza. 11 k1. Yacts 1. YueOnuk nmst o01ieo0pa3oBaTebHBIX YUpexKAeHUH (MPOoGUIHHBIHN

ypoBeHb) - M.: Muemo3uHa,2019;



e A.T. MopakoBuu u fip. Anre6pa u Hauana ananu3za. 11 ki1 Yacts 2. 3agaunuk 11 0011eo0pa3oBaTeNIbHBIX YUPEKICHHIMA

(mpodunbHbIi ypoBeHb) - M.: Muemo3nna,2019;

e AranacsHn JI.C., byryzoB B.®. KagomiieB C.b. u n1p. 'eomerpus, 10-11. YueOuuk asis o01eodpa3oBaTeIbHBIX YUPEKISHUN: 0a30BbIi

u ipoduibHbIN ypoBHH. - M. [IpocBemenne,2019,

[Iporpamma KOHKpPETU3UPYET COJEpKaHUe MPEIMETHBIX TeM 00pa30BaTEIbHOIO CTaHAapTa U Ja€T MPUMEPHOE paclpeie]IeHue
y4eOHBIX YacoB M0 pa3jenaM Kypca.

[Iporpamma BBITIOJIHSET ABE OCHOBHbBIC (DYHKIIUHN:
e NudopmanmonHo-mMeroanueckas (GyHKIIHs MO3BOJISIET BCEM y4aCTHUKaM 00pa30BaTeIbLHOTO Mpoliecca MOIyYUTh MPEICTaBIEHUE O
LEJISIX, COZepKaHuu, OOIel cTpaTeruu 0Oy4eHMs, BOCIIUTAHUS M Pa3BUTHUS yUalUXCsl CPEICTBAMH JTAHHOTO YU€OHOTO MpeAMETA.
o Opranu3aimoHHO-TUIAaHUPYIoas GYHKIUS IpeaycMaTpPUBAET BbIICIICHUE dTANlOB 0OYUEHHs, CTPYKTYPUPOBAHUE YI€OHOTO
Marepuaia, OnpeAeIeHUE ero KOJIMUYECTBEHHBIX U KaU€CTBEHHBIX XapaKTEPUCTUK Ha KaKJIOM U3 3TAOB, B TOM YHCJIE JJIsI

COACPIKATCIbHOTI'O HAITOJIHCHH A HpOMG)I(}ITOIIHOﬁ aTTCCTallK ydallluXCs.



O0mas xapakTepucTHKA y4e0HOr0 nmpeaMeTa

B yrinybineHHOM Kypce coaepikaHue 00pa3oBaHus, IPEICTABICHHOE B OCHOBHOM IIKOJIE, PA3BUBAETCS B CIEAYIOIIUX
HaIpaBJICHUSX:

— cucTeMaTHu3alus CBeICHUM 0 ynciax; (GOpMHUPOBAHUE MPEACTABICHHUN O PACIIUPEHUN YUCIOBBIX MHOXKECTB OT HATYPaJIbHBIX
710 KOMIUIEKCHBIX KaK CI0co0e MOCTPOSHHSI HOBOT'O MaTEeMAaTUYECKOTO anmapaTa JijIsl pelIeHNs 3a/1a4 OKPY’KaloIero Mupa u
BHYTPEHHHX 3a/1a4 MaTEMAaTHUKH; COBEPILICHCTBOBAHNE TEXHUKH BHIYMCIICHUM,

— pa3BUTHE U COBEPILIEHCTBOBAHKNE TEXHUKH aJIreOpanyecKux mpeoOpa3oBaHuid, pelIeHHs] ypaBHEHUN, HEPABEHCTB, CUCTEM,;

— CUCTEMAaTHU3allMs U PaCUIMPEHUE CBEICHUHN 0 PYHKIUIX, COBEPIICHCTBOBAHKE IpaUUeCKUX YMEHHU; 3HAKOMCTBO C
OCHOBHBIMH UJICSIMU U METOJaMU MaTEMaTUYECKOT0 aHaju3a B 00beMe, MO3BOJISIONIEM UCCIEA0BATh AJIEMEHTapHbIe PYHKIIUU U pelIaTh
MpocTeiiiiie reoMeTpudeckue, GU3n4ecKue u Apyrue NpuKiIaHble 3a1auH;

— pacIIMpPEHUE CUCTEMbI CBEICHUIN O CBOMCTBAX IJIOCKUX (PUTYDP, CUCTEMATHYECKOE N3YUYEHHUE CBOMCTB MPOCTPAHCTBEHHBIX TET,
pa3BUTHE MPEJICTABICHUN O TEOMETPUUECKUX U3MEPECHUSX;

— pa3BUTHUE MPEACTABIECHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B OKPYKAIOIIEM MHUPE;

— COBEPIICHCTBOBAaHUE MAaTEeMaTUYECKOTO Pa3BUTHS 10 YPOBHS, TO3BOJISIONIETO CBOOOHO MPUMEHATH U3yUeHHBIE (DaKThl U
METO/IbI IPH PEIICHHUH 3a]1a4 U3 Pa3IMYHbIX Pa3/IeNIOB Kypca, a TAKKe UCIO0JIb30BAaTh MX B HECTAHJAPTHBIX CUTYaLIHSIX;

— (opMupOBaHUE CIOCOOHOCTH CTPOUTH M UCCIIEIOBATH POCTEUIITNE MATEMATHIECKHE MOICIIU TIPU PEIICHUN TTPUKIATHBIX
3a/1a4, 3a71a4 U3 CMEXKHbBIX JUCIHUILIINH, YTiyOJieHHe 3HaHUN 00 0COOEHHOCTSAX MPUMEHEHUSI MAaTEMaTUYECKUX METOJIOB K UCCIIEIOBAHUIO

MIPOIIECCOB U SIBJICHUI B MPUPOJIC U OOIIECTBE.
ey u3yyenus: npeamera.

N3yuyenne MaTeMaTHMKHU B CTapLICH IIKOJIE HAPABICHO HA JOCTUKEHUE CIEAYIOMINX LeJen:

o (l)opanOBaHne Hpe,JZ[CTaBHeHI/Iﬁ 00 HACIX U MECTOAaX MAaTEMATUKH, O MAaTCMATUKE KaK YHUBEPCAJIbHOM S3BIKC HAYKH, CPEJICTBE



MOJIEJIMPOBAHUS SIBJICHUH U IPOLIECCOB;

e OBJIaJICHHE YCTHBIM U MMCbMEHHBIM MAaTEMATUUECKUM A3BIKOM, MATEMAaTHYECKUMU 3HAHUSAMU U YMEHHUSIMU, HEOOXOIUMBIMU JJIS
U3yUYEHUs IIKOJIbHBIX €CTECTBEHHO- HAYYHBIX JTUCLUIUINH, JJIS IPOAOJIKEHUs 00pa30BaHUs U OCBOCHMS H30paHHON CIEIUAIbHOCTH
Ha COBPEMEHHOM YPOBHE;

e Ppa3BHTHE JJOTHYECKOTO MBIIIJICHHS, alTOPUTMUYECKOIN KYIbTYPhI, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, pa3BUTHE
MaTEMaTUYECKOTO MBILUIEHNS U UHTYULUH, TBOPUECKHUX CIIOCOOHOCTEN Ha YPOBHE, HEOOXOIUMOM ISl IPOJIOJIKEHUS] 00pa30BaHUS U
JUTSL CAMOCTOSITEIbHOM JIEATENIbHOCTH B 00JaCTH MaTEMATUKH U €€ IPUIOKEHUH B OyIyliel NpoPpecCuoHaNbHON IEATEbHOCTH;

e BOCIIMTAHHE CPEACTBAMHU MAaTEMATUKH KYJbTYpPbI JMYHOCTU: 3HAKOMCTBO C HCTOPUEN pa3BUTUS MATEMATHKH, 3BOJIFOLIMEN

MaTEMAaTUYCCKHUX I/Iﬂeﬁ, IIOHMMAaHHUEC 3HAYUMOCTH MaTCMAaTUKHN JJIA O6H_[CCTBCHHOFO Imporpecca.

O6meyuyeOHbIEe YMEHUS, HABBIKM U CIIOCO0OBI J1€ATEIHbHOCTH.
B xone n3yueHnust MaTeMaTHKH B CTapIIIeH IIKOJIE yJaluecs MpoA0JDKAIOT OBIaIeBaTh Pa3HOOOPa3HBIMHU CIIOCOOAMH JICSTEILHOCTH,

MPUOOPETAIOT U COBEPIICHCTBYIOT OTIBIT:

— TPOBEJEHUSA JOKA3aTeIbHBIX PACCYKICHUM, JOTHYECKOr0 000CHOBAHHUS BHIBOJIOB, HCTIOJIB30BAHMS PA3JIMYHBIX S3BIKOB
MaTeMaTUKH JJIsl WILTIOCTPAIIUU, HHTEPIPETAllU, apryMEHTAIlMU U I0Ka3aTeNbCTBa;

— PpelIeHUs] IIMPOKOTO KJlacca 3ajay U3 pa3InuHbIX Pa3/iesIoB Kypca, TOMCKOBOM U TBOPUECKOHN AEATENbHOCTH MPU PELICHUN
3a/1a4 MOBBIIICHHON CJIOKHOCTHU U HETUIIOBBIX 3a/ady;

— TUTAHUPOBAHUS U OCYIIECTBIICHUS aITOPUTMUUECKOMN JACATEILHOCTU: BHIMOJHEHHS U CAMOCTOSTEIILHOTO COCTABJICHUS
ANTOPUTMHUUYECKUX MPEANUCAHUN U HHCTPYKIUIA HA MATEMAaTUYECKOM MaTepualie; UCHOIb30BaHUS U CAMOCTOSITEILHOTO
cocTaBiieHHs] (OPMYJT Ha OCHOBE OOOOIIIEHHS YaCTHBIX CITy4aeB U PE3YJIbTaTOB 3KCIIEPUMEHTA; BBIIIOJIHEHUS pACUETOB

MPaKTUYECKOTO XapaKTepa;



— IOCTPOCHUA U UCCICAOBAHUA MATCMATUICCKUX MOI[GJ'IGI\/'I AJI1 OITMCAHUA U PCHICHUA ITPUKIIAAHBIX 3aaa4, 3a/1a4 U3
CMCXKHBIX NUCHUIIIINH 1 peanLHoﬁ JKM3HH, IIPOBCPKU M OLICHKH PE3YyJIIbTATOB CBOEH pa6OTLI, COOTHCCCHHUA UX C
IIOCTaBJICHHOM 3anaqel71, C JIMYHBIM XU3HCHHLBIM OIIBITOM,
CaMOCTOSTEIILHOU pa6OTLI C HICTOYHHKaMH I/IH(i)OpMaHI/II/I, aHaJIi3a, O606HI€HI/I$I U CUCTCMAaTHU3allln HOHy‘{CHHOﬁ I/IH(i)OpMaHI/IH,

HHTCTPUPOBAHUA €C B JIMYHBIN OTIBIT.

MecTo yueOHOro npeamMera B yueOHOM ILIAHE.

CornacHo yueOHOMY IJIaHy IIKOJIBI Ha W3y4eHHE npenMera «MatemaTuka Ha yriayonenHoMm ypoBHe 10-11 kiace» otBoauTes

408 yacoB (1 Bapuant 4+2)

10 knacc 11 knacc| Becero
Anrebpa 1 Ha4yana maTemaTU4eckoro 136 136 272
aHanm3a
FeomeTpua 68 68 136
Bcero 204 204 408

476 gacos (1 BapuanT 5+2)

10 knacc 11 Knacc| Bcero

Anrebpa 1 Ha4yana maTemaTU4eckoro 170 170 340
aHanusa
FeomeTpua 68 68 136

Bcero 204 204 476




CornacHo yueOHOMY IJIaHy IIKOJIbl Ha M3y4deHHe npenMera «MatemaTuka Ha 6a3oBoMm ypoBHe 10-11 kmacc» oTBoaAMTCS

272 gacos (1 Bapuant 2+2).

10 knacc 11 Knacc| Bcero

Anrebpa u Hayana matemaTUyeckoro 68 68 136
aHanusa
feomeTpua 68 68 136

Bcero 136 136 272




JINYHOCTHBIE, METAIIPEAMETHLIC N ITPEAMETHDBIC PE3YJIbTATHI OCBOCHHUS IPEAMETA.

N3ydenne MaTeMaTHKU IO JaHHOW IpOrpaMMe CIoCOOCTBYET POPMUPOBAHUIO Y YUAIIUXCS TIMYHOCTHBIX, METAIIPEAMETHBIX,

MPEAMETHBIX PE3yJIbTaTOB 00ydeHUs1, COOTBeTCTBYIOMUX TpeboBanusiM ®I'OC ocHOBHOTO 00111€TO 00pa30BaHUSI.

Jluunocmmuole pesyiomamosl.

e Bocnuranue I[MaTPUOTHU3MA, YBAXKCHHUA K OTG‘{CCTBy, OCO3HAHHMC BKJIagad OTCUCCTBCHHbLIX YUCHBIX B PA3BUTHC MHpOBOﬁ

HayKH.

e (GopMHpPOBAHUE Y YUAIINXCS MHTEIUICKTYAIbHOW YECTHOCTH U 0OBbEKTUBHOCTH, CIIOCOOHOCTHU K MPEOA0TIECHUIO
MBICJIUTEIIbHBIX CTEPEOTUIIOB, BBITEKAIOIIUX U3 OOBIJICHHOTO OMBITA;

e BOCMHUTaHUE KAYE€CTB JUYHOCTH, O0ECIICUUBAIOIINX COLUATIBHYIO MOOMIIBHOCTh, YMEHUE B3aUMOJICHCTBOBATH C
OJIHOKJIACCHUKAaMU B TIpoliecce yueOHOM JAesTeNbHOCTH; CIIOCOOHOCTh MPUHUMATH CAMOCTOSITENIbHBIE PEIICHNUS,

e (opMHUpOBaHME KAaUYECTB MBIIUICHUS, HEOOXOIUMBIX JIJIS alanTallid B COBPEMEHHOM MH(POPMAITMOHHOM OOIIIECTRBE;

e Ppa3BUTHE JIOTUYECKOTO U KPUTUUECKOTO MBIIUICHUS], UTHULIMATUBBI, HAXOAUYUBOCTH, AKTUBHOCTH MPU PELICHUN
MaTeMaTUYeCKHX 3a/1a4; KyJIbTyphl peYH, CHOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

e yYMEHHE KOHTPOJUPOBATH, OLICHUBATh U aHAJIM3UPOBATH MPOIIECC U PE3YJIbTAT yUeOHOU U MAaTEMAaTUUECKOUN JEATEeIbHOCTH;

e YMEHHUE CAMOCTOSITEIHHO pabOTaTh C PA3JIMUHBIMU UCTOUYHUKAMU UH(OPMAIINH;

Memanpeomemmvbie pe3yrbmamoi:

e yYMEHHUE ONpEaEATh Leu, popMynupoBaTh yueOHbIC 3a7a4M, pa3BUBATh MOTHUBBI U UHTEPECHI CBOCH MO3HABATEIHHOM
JNEATENBHOCTH;

¢ YMEHHE COOTHOCUTBH CBOM JAECHUCTBUS C IJIAHUPYEMBIMU PE3YJIbTAaTAMU, OCYIIECTBIIATH KOHTPOJIb CBOEH JIESITEIbHOCTH,
OTIPEIEIATh CIIOCOOBI IEHCTBUIM U KOPPEKTUPOBATH UX B COOTBETCTBUU C CUTYaIIUEH;

e YMCTb OIIPCACIIATH IMOHATHA, BBIABITE UX CBOMCTBA U IIPpU3HAKH, CO31aBaTb 0606H.[€HI/I$I, yCTaHaBJIMBATb aHAJIOTHUH,



KJ'IaCCI/ICpI/II_[I/IpOBaTB, CaMOCTOATCIIBHO BBI6I/IpaTb OCHOBAaHUA

I KJIacCU(pUKaIUY,

e YCTaHaBIMBATh NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD JOTUUECKHUE PACCYKIEHUS U JOKA3bIBATh UX, YMO3AKIIOUEHUE U
JIeN1aTh BBIBOJIBI,

e YMEHHE WUIOCTPUPOBATH U3YUECHHbIE IIOHATHS U CBOMCTBA (PUIyp, ONIPOBEPraTh HEBEPHBIE YTBEPKACHMUS;

e pazBuTHEC KOMIeTeHTHOCTH B obmactu UKT;

e IPEACTABIICHUS O MaTEMATHKE KaK 00 YHUBEPCAIBLHOM SI3bIKE HAYKU U TEXHUKE, O CPEICTBE MOJICTUPOBAHUS SIBJICHUM U
IIPOLIECCOB;

e YMEHHE BHJETh MaTEMATHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallU B OKpPY’KatolleH )KU3HHU,

e YMEHHE NPABUIBHO U AOCTYIHO U3JaraTb CBOM MBICJIM B YCTHOM U MHCbMEHHOU QopMme;

e yMEHHE paboTaTh C UHPOpPMALIMEW: UCKATh €€, PECTABIATh B TOHATHOU (popme,

paboTaTh ¢ HEAOCTATOYHOM, U30BITOYHOM, TOYHON MJIM BEPOATHOCTHON MH(POPMALIUEH;

e yMeHHe 00pabaThiBaTh U aHAJIU3UPOBATH MOJIYUCHHYIO HH(POPMAIIHIO;

e yYMEHHE padoTaTh C MATEMATHUYECKUMHU CPEACTBAMU HATJIAIHOCTH (TpaduKu, TAOIUIIbI, CXEMBI, ...)
e YMEHHE BBIBUTaTh TUIIOTE3bI IPU PEILICHUU 3aa4 U I0Ka3bIBATh UX;

e TIOHMMAaTh CMBICII AITOPUTMOB U YMETh C HUMHU pabOTaTh;

e YMCHHC HaXOJWUTb PA3IMYHBIC CIIOCOOBI PEIICHUS MATEMAaTHYCCKOM 3a/1a4H, pEIIaTh MPAKTUUESCKHUE U TTO3HABATCIIbHBIC
3aa4H;

e TIPHUOOPETEHHE OIbITA BHIMOIHEHUS TPOCKTHOU EATETbHOCTH;

IIpeomemmvie pezynrvmamol:



—  c(hopmMupOBaHHOCTH MPEACTABICHUI O HEOOXOAMMOCTH JJOKA3aTEIILCTB MPU 000CHOBAHWY MAaTEMAaTHYECKHIX
YTBEPXKICHHUHM U POJIM aKCHOMATHKH B TIPOBEICHUH JISTyKTUBHBIX PACCYKICHUIA;

—  c(opMuUpOBaHHOCTH MOHATUWHOTO aIlliapaTa Mo OCHOBHBIM pa3ziesiaM Kypca MaTeMaTHKH; 3HAHUH OCHOBHBIX TEOPEM,
(hopMyT M YMEHHUSI NX TIPUMEHSATH; YMEHUS JJOKA3bIBaTh TEOPEMBI U HAXOIUTh HECTAHIAPTHBIC CITOCOOBI PEIICHUS 3a/1a4,

—  c(hopMUpPOBaHHOCTh YMEHU MOJACIUPOBAThH PEATbHBIEC CUTYAIlNH, UCCIEA0BATh IOCTPOCHHBIC MOJIEIH,

WHTEPIPETUPOBATH MOJTYICHHBIN PE3yJIbTaT;

—  ¢opMUPOBAHHOCTD MPECTABICHUI 00 OCHOBHBIX MOHATHAX MaTEeMaTHYECKOTO aHAIN3a U UX CBOMCTBAX, BIaJICHUE
YMEHUEM XapaKTepPU30BaTh MOoBeAeHNE (HYHKIIUN, UCITOIH30BAHUE TTOTYICHHBIX 3HAHUN TSI OMMMCAHUS U aHAIN3a PeaTbHBIX
3aBUCHUMOCTEH,

— BIIQJICHWE YMEHHUSIMHU COCTABJICHUS BEPOSITHOCTHBIX MOJIEJICH 1O YCIOBUIO 3a7a49H W BBIYMCIICHHUS BEPOSTHOCTH HACTYTUICHHUS
COOBITHI, B TOM YHCIIC C TIPUMEHEHUEM (POpMYT KOMOMHATOPHUKH U OCHOBHBIX TEOPEM TEOPHUHU BEPOSITHOCTEH; NCCIIEIOBAHUS
CITyJaiiHBIX BEJTMYUH TI0 UX PACTIPEICICHHIO.

—~Obuweyuebnvie yenu:

—Co3ganue yCJIoBHS Il yMEHUS JIOTHYECKH 00OCHOBBIBATH CYXKJICHHUS, BBIIBUTATh THIIOTE3bI M TIOHUMATh HEOOXOIMMOCTh UX
MIPOBEPKH.

—Co3paanue ycJIoBHS Il yMEHHUS SICHO, TOYHO M TPAMOTHO BBIpa)kaTh CBOU MBICIIH B YCTHOW U MUCHbMEHHOW PEYH.
~®dopMHUpOBaHUE yMEHHUE UCIIOJIb30BaTh Pa3JINYHbBIC SI3BIKH MaTeMaTUKH. CJIOBECHBIN, CHMBOJIMUECKHUH,
rpaguuecKuil.

~®opMupoBaHUE YMEHHE CBOOOTHO MEPEXOIUTH C A3bIKA Ha S3BIK JJIS WUTFOCTPAIMH, HHTEPIPETAIINH, apTYMEHTAIUN U
JI0Ka3aTeIbCTBA.

—COS,Z[aHI/Ie YCIOBHA JJIA IIJIOAOTBOPHOI'O YHACTHS B pa60Te B I'pynIic; ymMCHuUs CaMOCTOATCIbHO U MOTHBHUPOBAHHO



OpraHU30BBIBATH CBOKO JAESTEIBHOCTb.

—~@opMHpOBaHUE YMEHHUS UCIIOJIb30BaTh NPUOOPETCHHBIEC 3HAHNS U YMEHUSA B IPAKTUYECKOU I€SITEIbBHOCTH U OBCEIHEBHOM
KU3HU JJIs1 UCCIIEOBaHMS (MOIEITUPOBAHUS) HECIOKHBIX IPAKTUUECKUX CUTYallui HA OCHOBE U3yYEHHBIX (HOPMYNIT U
CBOMCTB TEJ; BBIYMCICHHUS IUIONIAJEH MOBEPXHOCTENW MPOCTPAHCTBEHHBIX TE IPH PELIEHUU NPAKTUYECKUX 3324,
UCTIOJIB3YS MPU HEOOXOMMOCTH CIIPABOYHUKHU M BHIYMCIUTEIBHBIC MAIIMHBI.

— Obwenpeomemuvie yenu:

—®opmupoBaHUE NMPEACTABIECHUHN 00 HIeIX U METO/IaX MaTEMATHUKH; O MAaTEMAaTHUKE KaK YHUBEPCAJIbHOM SI3bIKE HAYKH,
CPEICTBE MOJICTUPOBAHMS SIBJIEHUHN U MPOLECCOB.

—OBnajieHne YCTHBIM U TUCbMEHHBIM MaTEMaTHUYECKUM SI3bIKOM, MaTEMaTUUECKUM 3HAHUSAMH U YMEHUSAMHU, HEOOXOJUMBIMU
JUISL U3YYEHUS IIKOJIbHBIX €CTECTBEHHOHAYYHBIX TUCIUIUIMH, JJIs1 IPOAOJIKEHNs 00pa30BaHUs U OCBOCHMSI U30paHHON
CIELHATILHOCTH HAa COBPEMEHHOM YpPOBHE.

—Pa3BuTee J10rnuecKoro MbIIUIEHHS], aITOPUTMUYECKON KYIbTYPBbI, IPOCTPAHCTBEHHOTO BOOOpaKEHUsI, pa3BUTHE
MaTE€MaTUYeCKOr0 MBIIIUICHHUS] © UHTYULIMHU, TBOPYECKUX CIIOCOOHOCTEN HA YPOBHE, HEOOXOIUMOM ISl POJAOTKEHUS
00pa3oBaHMs U Il CAMOCTOSTENIbHOM AESITENIbHOCTH B 00JIaCTU MaTEMATUKU U €€ MPUJIOKEHHUI B Oyayniei
poeCCUOHAILHOM S TEIBHOCTH.

—Bocnuranue cpeacTBaMu MaTEMATUKH KYJIbTYPbl JMYHOCTH: 3HAKOMCTBO C UICTOPUEH pa3BUTHS MAaTEMATUKH, SBOITIOLUEH

MaTEMAaTHYCCKHUX H)ICIZ, ITIOHUMAaHHUs 3HAYMMOCTH MAaTCMAaTUKU I O6H_[CCTBCHHOFO mporpecca.



JlocTkeHHe TUIAaHUPYEMBIX METANpeIMETHBIX pe3ylbTaToB OyaeT oOecmedyeHo peanusanuen

MpOrpaMMbl  Pa3BUTUS

YHUBEPCAIbHBIX YU€OHBIX JEHCTBUN YEpE3 COAECPKAHUE U BApUATUBHBIE CLIOCOOBI AEATEIBHOCTH.

B cghepe pazeumusa peryJJATUBHBIX YHUBEPCAJIBHBIX Y4e0HBIX J1eliCTBUIA

BbINyCKHUK HAYYHTCS:

BLIHyCKHI/IK MOJIYYUT BO3SMOKHOCTH HAYYUTHCHA:

. LEJIEN0JIaraHUI0, BKIIIOYAs IOCTAHOBKY HOBBIX LIEJIEH,
npeoOpa3oBaHre MPAKTHUECKOH 3a7]a4i B TO3HABATEIbHYIO;

. CaMOCTOSITEJIbHO aHAIU3UPOBATh YCIOBUS JOCTHKEHHUS
LEJIM Ha OCHOBE y4Y€Ta BBIJCIICHHBIX YUUTEIEM OPUEHTUPOB

I[GﬁCTBPIfI B HOBOM y‘-Ie6HOM MaTepHalie,

. IJIAHUPOBATH IIYTU JOCTHUKECHUS LIECIIEH;
. YCTaHaBIIUBATH LIEJIEBBIE IPUOPUTETHI,
. YMETh CAMOCTOSITEIIBHO KOHTPOJIUPOBATH CBOE BPEMSI U

YIPaBISITh UM,

. MPUHUMATh PEIICHUS B MPOOJIEMHOMN CUTyallu Ha OCHOBE
IIEPErOBOPOB;
. OCYIIECTBJISITh KOHCTATUPYIOLIHUMN U ITPEIBOCXUIAFOIIUI

KOHTPOJIb TIO PE3yJIbTATy U IO CIOCO0Y NEeUCTBUS,

aKTyaJIbHBIA KOHTPOJIb HA YPOBHE MPOU3BOIHLHOTO BHUMAHUS;
. aJIcKBaTHO CaMOCTOSITEJILHO OIIEHUBATh IPABUIILHOCTD

BBITIOJIHEHUSI IEUCTBUSI 1 BHOCUTH HEOOXOIUMBIE KOPPEKTHUBBI

B UCIIOJIHCHHUC, KaK B KOHIIC I[GI‘/JICTBI/IH, TaK U 110 X0y €Tro

CaMOCTOSTENIbHO CTaBUTh HOBbIE YUCOHbIC 11U U 33]]a4H;

MMOCTPOCHUIO JKU3HEHHBIX IIJJAHOB BO BPEMEHHOM MEPCIIEKTUBE;

[IpY IUIAHUPOBAHUU JOCTHKEHUS LIEJIEN CAMOCTOSTEIIBHO,
MIOJIHO M aJICKBATHO YUYHUTHIBATH YCIIOBUS U CPEJICTBA UX
JOCTHXKEHUS,

BBIJICJISITh AJIbTEPHATUBHBIE CIIOCOOBI TOCTHXKEHHUS 11EJIU U
BbIOMpaTh Haubosee 3p(HEKTUBHBIN CIOCOO;

OCHOBaM CaMOPETYJISIIIUU B Y4€OHOM U MTO3HABATEILHOMN
NEeATeIbHOCTUB (hOpME OCO3HAHHOTO YIPABJICHUS CBOUM
IIOBEJICHUEM U JAEATEIBbHOCTBIO, HAIIPABICHHON HA IOCTUKEHUE
IMOCTaBJIEHHEIX 1IEJIE;

OCYIIECTBIISITh TO3HABATEIBHYIO PEIICKCUIO B OTHOIIICHUHU
JIEUCTBUI 10 PEIICHUIO YIYEOHBIX U MO3HABATEIbHBIX 3a/1a4;

aJICKBaTHO OIICHUBATh 0ObEKTUBHYIO TPYAHOCTh KaK MEpy
(haKTHYEeCKOTO WM MPEANOIaraeMoro pacxo/ia peCypcoB Ha
pellieHue 3a1auu;

AZICKBAaTHO OICHUBATH CBOHW BO3MOKHOCTH JOCTHIXKCHUA LICJIN




peanu3alyy;
OCHOBaM IIPOTHO3MPOBAHUS KaK MPEIBHICHUS OYIYIIIIX

COOBITHIA U Pa3BUTHS MPOIIECCa.

ompeIeIEHHON CIIOKHOCTH B Pa3IUYHBIX cdhepax
CaMOCTOSITSIILHOU JIEATCIbHOCTH,

. OCHOBAaM CaMOPETYJISILIMU SMOLIMOHAIBHBIX COCTOSIHUM,

. MpUJIaraTh BOJEBBIE YCHIINS U MPEOI0JIEBATh TPYAHOCTH U

MpCIATCTBUA HA IIYTU OOCTUKCHUA ueﬂeﬁ.

B cpepe pazeumus KOMMYHHKATHBHBIX YHUBEPCAJLHBIX YUEOHBIX JeHCTBHH

BbINyCKHUK HAYYHTCS:

BBIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:

YYHUTBIBaTh Pa3HbIe MHEHHUS M CTPEMHUTHCSA K KOOPAMHAIIUN
Pa3IMYHBIX TTO3UIUI B COTPYIHUYECTBE;

dbopmyIHupoBaTh COOCTBEHHOE MHEHHE U TIO3HUIIHIO,
apryMEHTHUPOBATh M KOOPAWHUPOBATH €€ C TTO3UIIASIMH
napTHEPOB B COTPYAHUYECTBE IIPH BEIPAOOTKE 0OIIIETO
peIIeHHUs] B COBMECTHOM JIeSTEILHOCTH,;

yCTaHaBJIMBATh U CPAaBHUBATH Pa3HbIC TOUYKH 3PCHHUS,
MpEeXJIe YeM IPUHUMATh PEIISHUS U JeIaTh BEIOOD;

apryMEHTHUPOBATh CBOIO TOUKY 3PEHUS, CIIOPUTH U
OTCTanMBaTh CBOIO IMO3HUIIMIO HE BPAXKACOHBIM JIJISI ONIIOHCHTOB
o0pazom;

3a/1aBaTh BOMPOCHI, HEOOXOIUMBIC JIJIT OpraHU3aAINH
COOCTBEHHOM JEATETLHOCTH U COTPYJHUYECTBA C MAPTHEPOM,

OCYHICCTBJIATH B3aUMHBIM KOHTPOJIb U OKAa3bIBAThH B

. YUYUTBIBATb U KOOPANMHHUPOBATH OTIIMYHBIC OT COOCTBEHHOM

IMO3UIOHNH APYTUX J'II-OIICﬁ B COTPYAHHUYICCTBC,

. YUYUTBIBATb Pa3HbIC MHCHUA U HHTCPCCHI U 00OCHOBBIBATh

COOCTBEHHYIO MO3UIIHIO;

U MMOHMMATh OTHOCUTEIIBHOCTh MHCHHUN U IoaAxXod0B K

pELIEHUIO TPOOJIEMBI;

. MPOYKTUBHO pa3peniarh KOHQIUKTH HA OCHOBE yuéTa

WHTEPECOB M MO3HIIMKA BCEX YIACTHUKOB, TTOMCKA U OIICHKU
ATbTEPHATUBHBIX CIIOCOOOB pa3pelieHrs KOH(IUKTOB,;
JIOTOBAPUBATHCS U MPUXOIUTH K 00IIIEMY PEIICHUIO B
COBMECTHOM JIEITEIIbHOCTH, B TOM YHUCJIC B CUTYaIlUH

CTOJIKHOBCHHSI HHTCPECOB,

. Opath Ha ce0s1 MHUIIMATUBY B OPTraHU3AIMHA COBMECTHOTO

neicTBus (1e710BOE JIMACPCTBO);




COTPYJIHUYECTBE HEOOXOIMMYIO B3aMOIIOMOIIIb;

aZICKBaTHO UCIOJIb30BATh PEUb JIJIS IJIAHUPOBAHUS U
PETYIISIUU CBOEH JESTENIbHOCTH, PEIIEHUS PAa3IMYHbIX
KOMMYHUKATUBHBIX 3a]1a4;

BJIAJIETh YCTHOW M MUCbMEHHOU PEYbIO;

CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BBICKA3bIBAHNUE;

OpPraHU30BbIBATH U IJIAHUPOBATH YUEOHOE COTPYAHUYECTBO
C yYUTEJIEM U CBEPCTHUKAMHU, OMPEIEISAT EIN U PYHKITUU
YYaCTHHKOB, CLIOCOOBI B3aUMOAECHCTBUS;

IJIAHUPOBATH OOITUE CITOCOOBI PaOOTHI;

OCYILIECTBIISITh KOHTPOJIb, KOPPEKILIUIO, OLIEHKY JEUCTBUI
napTHEpPA, yMETh YOeKAaTh,

paboTarth B rpyIine — yCTaHABIUBATh paboune
OTHOLIEHUS, 3P (PEKTUBHO COTPYIHUYATH U CITOCOOCTBOBATH
MIPOAYKTUBHOW KOOTIEPALINH;

WHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTH
IPOJYKTUBHOE B3aUMOJIEUCTBUE CO CBEPCTHUKAMU U
B3POCJIBIMH;

OCHOBaM KOMMYHHUKATUBHOU pedIeKCcHu;

UCIIOJIb30BaTh aJIEKBATHBIE SI3bIKOBBIE CPEACTBA JJIS

0TOOpa)KeHUsI CBOMX UYBCTB, MBICJICi, MOTUBOB U

OKa3bIBaTh MOJJECPKKY U COAEUCTBUE TEM, OT KOTO 3aBUCUT
JIOCTHKEHHE 1I€JIU B COBMECTHOM JICSITEIbHOCTH,

OCYIIECTBIISATH KOMMYHUKATHBHYIO PEIICKCHIO KaK
0CO3HAHNE OCHOBAHUI COOCTBEHHBIX AEHUCTBUI U IEUCTBUI
MapTHEPA;

B MPOIIECCE KOMMYHHUKAIIUU JIOCTATOYHO TOYHO,
MOCJIeA0BATEILHO U MOJIHO MepeaBaTh NApTHEPY HEOOXOAUMYIO
nH(pOpMaITHIO KaK OPUESHTHP JJIs1 TOCTPOCHHUS ACHCTBUS;

BCTYyMNaTh B AUAJIOT, a TAK)KE y4aCTBOBATh B KOJIJIEKTUBHOM
00CyXIeHHH MPOOJIEM, y4aCTBOBATh B IUCKYCCHH U
apryMEHTHUPOBATH CBOIO MO3UIIUIO, BIAJECTh MOHOJIOTHYECKON U
JIAATIOTUYECKOM (hopMaMK peur B COOTBETCTBUU C
rpaMMaTUYE€CKUMHU U CHHTAKCUYECKUMU HOPMAMU POAHOTO
SI3BIKA,

CJIEIOBATh MOPAIBHO-3TUYECKUM U IICUXOJIOTUUYECKUM
MPUHIIAIIAM OOIICHHS ¥ COTPYIHUYECTBA HA OCHOBE
YBOXKUTEIBHOTO OTHOIIECHUS K TApTHEPAM, BHUMAaHUS K
JUYHOCTH APYroro, aIEKBATHOTO MEKJIMYHOCTHOTO BOCIIPUATHS,
TOTOBHOCTH aJIEKBAaTHO PEArMPOBATh HA HYK/IbI IPYTUX, B
YAaCTHOCTHU OKa3bIBaTh MOMOIIb U SMOIMOHAIBHYIO MOJAEPKKY

napTHépam B MPOLIECCE TOCTHXKEHUS 0OIIEH 11eJIM COBMECTHOM




NOTPEOHOCTEH;
. oToOpaxath B peud (onucanue, 00bsICHEHHE) CO/ICPIKAHNE
COBEpIIAeMbIX JIEHCTBUH KakK B (popmMe rpOMKOI

COIMAIM3UPOBAHHON PEUH, TaK U B pOpMe BHYTPEHHEH peyn.

NEeSATEIbHOCTH;

. ycTpauBaTh 3G (HEeKTUBHBIE TPYNIIOBbIE 00CYKICHUS U
o0ecneunBaTh OOMEH 3HAHUSIMHU MEXKAY YWICHAMH TPYIIIbI IS
npuHATUSA 3(PHEKTUBHBIX COBMECTHBIX PEIICHUN;

. B COBMECTHOM ACATEIBHOCTU YETKO (HOPMYIUPOBATH LIETU
TPYNIBI ¥ TO3BOJIATH €€ YUaCTHUKAM MPOSBIISATH COOCTBEHHYIO

OHCPIUuro I JOCTHKCHUS 3TUX HGJIGI?I.

B cgpepe pazeumusa no3HaBaTeIbHBIX YHHBEPCAJIbHBIX YUeOHbIX

AeHCTBUH

BbInMyCKHMK HAYYUTCH:

BbIl'[yCKHI/IK MOJYYHMT BO3MOKHOCTDb HAYYUTDHLCH:

. OCHOBaM pcCain3alinu HpOGKTHO-HCCHGHOBaTGJILCKOﬁ

EATEIILHOCTH,

MIPOBOJIUTH HAOIMIOACHUE U SKCTIEPUMEHT T10]]
PYKOBOJICTBOM YUHUTEJIS;
. OCYIIECTBJISITh PACIIMPEHHBIN MOUCK UH(GOPMAITIH C
UCIIOJIb30BaHUEM PECYpCcOB OMOIMOTEK U ceTu HTEepHET;,
. CO3/71aBaTh U MPEOOPA30BBIBATH MOACIIHA U CXEMBI JIJIS
pelieHus 3auay,
. OCYIIECTBIIAThH BEIOOP Hamboee 3¢(HEeKTUBHBIX CITIOCOO0B
perieHus 3a71a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

. JIaBaTh OIPEICIICHUE TTOHITUSIM;

YCTAHABJIMBATh NPUYUHHO-CJICICTBCHHBIC CBSI3H,

. OCHOBaM pe(pJIEKCUBHOTO YTECHHUS;
. CTaBUTH MPOOIEMY, apTyMEHTUPOBATD €€ aKTyaJIbHOCTb;
. CaMOCTOSITENIbHO MPOBOJUTH MCCIIEOBAHNE HA OCHOBE

IPUMEHEHUS METOJI0B HAOIIOACHHS U SKCIIEPUMEHTA,;
. BBIJIBUTaTh TUIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSIX COOBITUH,
MPOIECCOB, 0OHEKTOB;
. OpPraHU30BbIBATH UCCIIEAOBAHKE C LIEJIBIO IPOBEPKU TUIIOTE3,;
. JienaTh YMO3aKI0O4eHUs! (MHAYKTUBHOE U 110 aHAJIOTUH) U

BBIBOAbBI HA OCHOBC apryMCHTAIHH.




OCYIIECTBIISTh JJOTHIECKYIO OTIEPAINIO YCTAHOBIICHUS
POAOBHUIOBBIX OTHOLICHUH;

000011aTh MOHATHS — OCYIIECTBIIATH JIOTUYECKYIO
OTIepaIIMIO TIEPEX0/1a OT BUAOBBIX MPU3HAKOB K POJOBOMY
MOHSITUIO, OT MOHSATHS C MEHBIIUM 00BbEMOM K MOHSATHIO C
OO0JIBIIUM 00BEMOM,;

OCYIIIECTBJISTh CPAaBHECHHE, CEPHAITUIO U KITaCCU(DHUKAIINIO,
CaMOCTOSITEJIbHO BbIOMpast OCHOBAHUS U KPUTEPUH JIJIsI
YKa3aHHBIX JIOTHYECKUX OlepaIui;

CTPOUTH KJIaCCU(PUKAILIUIO HA OCHOBE OTPHUIIAHNUS;

CTPOUTH JIOTHIECKOE PACCYKICHHUE, BKITIOYAIOIIEEe
YCTaHOBJICHHE MPUINHHO-CIIEJICTBEHHBIX CBSI3EH;

OOBSCHSTH SIBJICHUS, TIPOLIECCHI, CBS3H M OTHOIIICHHUS,
BEISIBIIIEMBIC B XOJI¢ UCCJICTOBAHNS;

OCHOBaM 03HAaKOMUTEIHLHOTO, H3yYaroIIero,
YCBaWBAOIIETO M TIONCKOBOTO YTCHHUS;

CTPYKTYPUPOBATh TEKCTHI, BKIIFOYAsl YMCHHE BBIJICTIATh
TJIaBHOE U BTOPOCTETICHHOE, TJIABHYIO HUJICI0 TEKCTa,
BBICTPAMBATh MOCIICOBATEIIBHOCTD ONTUCHIBAEMBIX COOBITHI;

paboTtath ¢ MeTadhopaMu — MOHUMATh TIEPEHOCHBIN CMBICIT

BBIPKEHUM, TOHUMATh U YIIOTPEOJIATh 000POTHI PeUH,




MOCTPOCHHBIE HAa CKPBITOM YIIOJ00JIEHUH, 00pa3HOM

COJIMYKEHNH CJIOB.

IpeameTtnsbie pe3yabTaTthl ocBoeHUss OOIT COO a1t yueOHBIX IpeAMETOB, B TOM 4Hcie «MaTemaTrukay, Ha YriyOJeHHOM YPOBHE
OpHEHTHUPOBAHBI MPEUMYIIIECTBEHHO HA MOATOTOBKY K MOCIEAYIONMEMY MpodhecCHOHATFHOMY 00pa30BaHUIO, Pa3BUTHE WHINBUTYTBHBIX
CIOCOOHOCTEH 0Oy4Jaromuxcs myTeMm 0oJjiee rIy0oKoro, 4YeM 3To MpeaycMaTpruBaeTcsl 0a30BbIM KypCOM, OCBOCHHEM OCHOB HaykK,
CUCTEMAaTUYECKUX 3HAHUU U CTIOCOOOB JAEHCTBUM, MPUCYIIUX JAHHOMY y4eOHOMY IIPEAMETY.

TpeboBaHus K MPEAMETHBIM pPe3yJibTaTaM OCBOCHHSI 0a30BOT0 Kypca MaTEMATUKU JIOJKHBI OTPaXKaTh:

o COOPMUPOBAHHOCTh MPEJACTABICHUNA O MaTEeMaTHKE KaK 4YacTH MHPOBOM KYJIbTYpPhl M O MECTE MaTeMaTHKH BCOBPEMEHHOM
[IUBUJIM3AIINH, O CIIOCO0aX ONMMCAHUS Ha MATEMaTUUECKOM SI3bIKE SBJICHUH PeabHOTO MHUPA;

o COPMUPOBAHHOCTD MPEJICTABICHUN O MAaTEeMaTHYECKUX MOHATUSAX KaK O BOKHEUIIUX MaTeMaTHYECKUX MOJIEIISX,TO3BOJISIIOITUX
OIUCBHIBATh U M3Yy4YaThb PA3HBIE IPOLIECCHI W SIBJIECHHUS; MOHMMAHUE BO3MOKHOCTH AKCHOMATHYECKOIO ITOCTPOCHUS MATEMATHUYECKUX
TEOPUH;

e BJIQJICHUE METOJIaMHU JI0KA3aTEJILCTB U aJTOPUTMOB PELICHUS; YMEHUE UX MTPUMEHSTh, POBOJAUTH JT0KA3ATEIbHBICPACCYKICHUS B
XOJI€ PEIIEHUS 3a/1a4;

e BJIQJICHHEC CTaHJapTHBIMU MpUEMaMHU peleHus palMOHAIBbHBIX u UPPALMOHABHBIX, MMOKAa3aTeJIbHBIX,
CTETIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, UX CHUCTEM; HCHOJIb30BAHWE TNOTOBBIX KOMIBIOTEPHBIX MPOTrPaMM, B TOM
YuCIie 715 MOUCKA MyTH PELICHUS Y WITIOCTPALIMKU PENICHUS] YPABHEHUN U HEPABEHCTB;

. CCI)OpMHpOBaHHOCTB HpeI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX IIOHATHUAX, HACAX U MCTOAaX MAaTCMAaTHYCCKOI'O aHaJIn3a,



e BIIQJICHHE OCHOBHBIMU MOHSTHSAMH O IJIOCKMX M MPOCTPAHCTBEHHBIX TI'€OMETPHUUECKHX (UrypaxX, UX OCHOBHBIXCBOWMCTBAX;
c(hOpMUPOBAHHOCTh yYMEHHMsI PACIO3HABATh Ha dYepTexax, MOJACIAX W B PEalbHOM MHUpPE T€OMETpUYECKHUE (QUTyphbl; MPUMEHEHHE
M3YyYEHHBIX CBOICTB reOMEeTpUUeCcKUX HUryp u Gopmys s pelieHusl TeOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COZECPKAHUEM;

« C(hOpMHPOBAHHOCTh MPEACTABICHUN O IIpoLeccaXx M SBJICHUSAX, HMMEIOIIMX BEPOSTHOCTHBIM XapaKTep, OCTATUCTUYECKHUX
3aKOHOMEPHOCTSIX B PEabHOM MHpe, 00 OCHOBHBIX MOHATHUSAX AJIEMEHTAPHOW TEOPUHU BEPOSITHOCTEH; YMEHUN HAXOIUTh U OIICHUBAThH
BEPOSITHOCTH HACTYIUICHUSI COOBITUN B TPOCTEHIINX MPAKTUUECKUX CUTYAIUSX U OCHOBHBIC XapaKTEPUCTUKU CITyYaliHbIX BEJIUYMH;

o BJIaJICHUE HaBbIKAMU MCIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM IPU PEIICHUH 3a/a4.

TpeOoBaHHsT K TPEAMETHBIM pE3yJbTaTaM OCBOCHMS YINIYOJIEHHONO Kypca MAaTeéMaTHUKHA JOJDKHBI BKJIIOYaTh TPEOOBaHUS K

pe3ysipTaTaM OCBOEHUS 0a30BOr0 Kypca U AOMOJHUTENBHO OTPaKaTh.

o Cc(hHOpPMHUPOBAHHOCTh MPEACTABIECHUN O COLMAJIBHBIX, KYJIbTYPHBIX M MCTOPUYECKUX (HaKTOpaxX CTAHOBJICHHUSI MATEMaTHKU U
UH(}OpPMATUKH;

o c(hOpPMHPOBAaHHOCTH OCHOB JIOTHYECKOTO, AITOPUTMUYECKOTO M MATEMAaTUYECKOTO MBIIILJICHUS,

o Cc(OPMHUPOBAHHOCTH YMEHUN MPUMEHATDH MOTYUEHHBIE 3HAHUS MTPU PEIICHUN Pa3INYHbIX 33/a4;

o CchOPMUPOBAHHOCTh MPEJCTABICHUNA O MAaTeMAaTHKE KaK YacTH OOIIEUYEIOBEYECKON KYyJbTYpbl, YHUBEPCAIBHOM S3bIKE HAYKH,
MO3BOJISIOIIEM OMUCHIBATh U U3y4aTh peaibHbIE MPOLIECCHI U SIBJICHUS;

o IIOHMMaHHE COLMAJIBHOIO, 3KOHOMHYECKOIr0, MOJUTHYECKOr0, KYyJIbTYPHOTO, FOPUAMYECKOrO, NMPUPOJHOTO, 3PrOHOMUYECKOIO,
MEIUIUHCKOTO U  (PU3MOJIOTMYECKOr0 KOHTEKCTOB HWH(OPMAIIMOHHBIX TEXHOJIOTHM; MPUHATHE STUYECKUX AaCHEKTOB
MH()OPMAIIMOHHBIX TEXHOJOTUH;

o c(hopMHpPOBAHHOCTH MPEACTABICHUI O HEOOXOIMMOCTH JI0Ka3aTeIbCTB PU OOOCHOBAaHUU MaTEMaTHUECKUX YTBEPKACHUN U POITU
AKCMOMATHKH B IPOBEJICHNN JE€AYKTUBHBIX PACCyKICHUN;

o CPOPMUPOBAHHOCTH MOHATUWHOIO arrapara Mo OCHOBHBIM pa3jielaM Kypca MaTeMaTHKHU; 3HAHUM OCHOBHBIX Te€OopeM, Hhopmys U

YMCHUS UX IPUMCHATH, YMCHHA NJOKAa3bIBaTh TCOPEMbI U HAXOAUTh HECTAHAAPTHHIC CITOCOOBI peueHu 3aaa4,



o C(hOPpMHUPOBAHHOCTh YMEHHI MOJEIUPOBATH pPEANbHBIE CHUTYyallMH, HCCIEAOBATH IMOCTPOCHHBIE MOJETH, HHTEPIPETUPOBATH
ITOJIyYEHHBIA pE3yJIbTarT;

o c(hOpMHUPOBAHHOCTH MPECTABICHUI 00 OCHOBHBIX MOHATUSX MAaTEMaTHYECKOTO aHalW3a M UX CBOWCTBAX, BIAJCHHE YMEHHUEM
XapaKTepu30BaTh MOBEACHUE (PYHKIINIA, UCIIOJIb30BaHUE TIOTYYEHHBIX 3HAHUM JJIs1 OMUCAHUS U aHAJIN3a pPealbHbIX 3aBUCUMOCTEN;

e BJIAJICHUE YMEHMSIMHU COCTABIICHUS BEPOSTHOCTHBIX MOJEJEH IO YCJIOBHMIO 3aJa4d M BBIYMCIICHUS BEPOSTHOCTH HACTYIUICHUS
COOBITHH, B TOM 4YHUCJIE€ C MpPUMEHEHHEM (QOpMyJd KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEH; HCCIEAOBAHUSA
CIIy4alHBbIX BEJIMYUH I10 UX PACIPEACIICHUIO.

IIpeameTHbIe pe3yJabTaThl 0CBOCHHS 00Y4AIOMIUMHUCS YUeOHOT0 IpeaMeTa

Yriay0/eHHbI yPOBEHb

«CHCTEeMHO-TeOpPeTHY 2CKHe Pe3yJIbTaThD»

Paszgea Il. BoImyCcKHUK HAy4YuTCS V. BbIlyCKHMK MOJIyYUT BO3MOKHOCTH
HAYYHMThCS
Ienu ocBoeHust Jljig ycriemHoro npo1oJKeHus: 00pa30BaHUs 110 Jliia obecrieyeHust BO3MOKHOCTH YCTICILIHOTO
npeaMera CHELHUATBHOCTSIM, CBSI3AHHBIM C IPUKJIAHBIM IPOJOJKEHUS 00pa30BaHUs MO CHIEHHATIBHOCTSM,
VCITOJIb30BAHUEM MAaTEMaTHKHU CBSA3aHHBIM C OCYILIECTBICHNEM HAYYHOU U

HCCHCHOB&TCHBCKOﬁ JCATCIBHOCTH B obOiacTn

MAaTCMAaTUKHU U CMCIKHBIX HAYK

TpedoBanus k Je3yabraram

DJIeMEHTbI . CB00OOIHO OMIEPUPOBATH MOHSATUSAMH: KOHEUHOE | o JlocTrxenue pe3yabTatoB pazzaena ll;
TEOPHH MHOKECTB MHOKECTBO, 2JIEMEHT MHOXKECTBA, IIOJIMHOXKECTBO, | o OTICPUPOBATH TIOHITHEM OIIPECICHHUS,

u MEPECCUCHUC, O6’BCJII/IHCHI/I€ H pa3HOCTb MHOXKCCTB, OCHOBHBIMH BUOaMN OHpeJIeHCHI/Iﬁ, OCHOBHBIMH




MAaTEMATHYECKOM

JJOT'HKH

YU CJIOBBIE MHOKECTBA HA KOOPANHATHOW MPSAMOH,
OTpE30K, HHTEPBAJl, IOJYUHTEPBAIL, IPOMEKYTOK C
BBIKOJIOTOM TOYKOM, TpapuuecKOoe MPEACTABICHHE
MHO>KECTB Ha KOOPJAMHATHOM IIOCKOCTH;

. 3a/1aBaTh MHOKECTBA IIEPEUUCIICHUEM U
XapaKTEPUCTUYECKUM CBOMCTBOM;

. ONEPUPOBATH NOHATUAMU. YTBEPKIACHNUE,
OTPHULIAHUE YTBEPKIACHUS, NICTUHHBIE U JIOXKHBIE
YTBEPXKIACHHUs, IPUUHHA, CIIEICTBUE, YACTHBIN

CIIly4ail 0OIIero yTBepkAeHUs, KOHTPIPUMED;

. IIPOBEPATH IPUHAIIEKHOCTD DJIEMEHTA
MHOECTBY;
. HAXOJIUTh MEPECEUCHHUE U OObETUHEHHE

MHOJKECTB, B TOM YHUCJIE MPE/ICTABICHHBIX
rpadUuecKy Ha YUCIOBOM MPSIMOM U Ha

KOOPJMHATHOU MJIOCKOCTH;

IIPOBOAUTH JOKA3aTEIbHbIE PACCYKICHUS IS
000CHOBAHUSI UCTUHHOCTH YTBEPKICHUMH.

B noBceHEeBHOM )KU3HHU U IIPU U3YyYEHUH IPYTUX
IPEAMETOB:

U HCIIOJIB30BaTh YN CJIOBBIC MHOXKCCTBA HaA

BUJIAMU TEOPEM,

. MIOHUMATh CyTh KOCBEHHOI'O JOKa3aTENbCTBA;

. OTNIEPUPOBATH MOHATUSIMU CYETHOTO U
HECUETHOT'O MHOKECTBA;

. NPUMEHSTh METOJI MAaTEMATUUYECKON MHTYKIIUU
JUISl TIPOBEJICHUSI PACCYKJICHUN U JI0Ka3aTelIbCTB
U [IPU PELICHUU 3a/1a4.

B noBcenHeBHO )KU3HU U NPU U3YUYECHUU APYTUX
MPEIMETOB:

. UCIIOJI30BaTh TEOPETUKO-MHOXKECTBEHHBIN
SI3bIK U SI3bIK JIOTWIKHU JIJIS1 OTMCAHUS peaIbHBIX
MPOIIECCOB U SABJICHUM, IPU PEIICHUU 3a/1a4

OPYrUX y4eOHbIX MPEIMETOB




KOOPAMHATHOM IIPSAMOM M Ha KOOPAUHATHOU
IJIOCKOCTH JJIS1 OTIMCAHMSI PEATIbHBIX ITPOLIECCOB U
SIBJICHUU,

IIPOBOJUTH JOKA3aTEIIbHBIE PACCYKICHUS B
CUTYalMsIX [TIOBCEIHEBHOM KU3HHU, IIPU PELICHUN

3a/1a4 U3 APYrux NpeIMeTOB

Yucaau

BBIPA’KCHUS

CB000OIHO OTIEPUPOBATH MOHATHUSIMHU:
HATypaJIbHOE YMCJI0, MHOXKECTBO HATYPaJbHbBIX
YHCEJI, LIEJI0€ YUCIIO, MHOXKECTBO LEIBIX YUCEII,
OOBIKHOBEHHAsI Ipo0b, AeCATUYHAS APOOD,
CMEIIAaHHOE YHMCIIO, PAlUOHAIBHOE YUCIIO,
MHOKECTBO PAIIMOHAJIBHBIX YUCEIL,
HMPPALMOHAIILHOE YUCIIO, KOPEHb CTEIEHH N,
JICUCTBUTEIBLHOE YHCJI0, MHOKECTBO
JIEUCTBUTEIBHBIX YHCEII, FEOMETPUYECKAs
WHTEPIIPETALS HATYPAIIbHBIX, LEJIbIX,
paLMOHAIBHBIX, TEUCTBUTEIBHBIX YUCEI;

MOHUMATh U OOBSCHATH PA3HUILY MEXKTY
MO3UIIMOHHON M HEMO3UIIMOHHON CHUCTEMaMH
3aIMCH YHCEIT;

IICPCBOAUTH YHCJIa U3 OI[HOﬁ CHCTCMBI 3aIlMCHU

Hoctwxkenue pesynbraToB paszaena ll;

CBOOOJHO ONEPUPOBATH YHNCIOBBIMU
MHO>KECTBAaMU TIPH PEIICHUH 3a]1a4,

TOHMMATh IPUYMHEI 1 OCHOBHBIE HJICH
PaCHIMPEHUS YUCITOBBIX MHOYKECTB,

BJIaJICTh OCHOBHBIMU TTOHATHSIMHU TCOPUU
JETMMOCTH TIPU PEIICHUN CTaHIAPTHBIX 33729

UMETh 0a30BbIE TPEICTABIICHUS O MHOKECTBE
KOMITJIEKCHBIX YHCET,

CBOOOJTHO BBITIOJHATH TOXK/ICCTBCHHBIC
npeo0pa3oBaHUs TPUTOHOMETPUYECKUX,
Jorapu(MUYECKHX, CTENIEHHBIX BHIPAKCHHUIA;

BIaACTh opmysoi OmHoma HeloToHa;

MPUMEHSTH TP PEIIEHUH 3a]1a4 TEOPEMY O

nuHerHoM npencraBienun HO/J;




(cucTeMbl cUUCIICHNS) B IPYTYIO;

JIOKa3bIBaTh U MCIIOJIb30BATh MPU3HAKHU
JIEIMMOCTH CYMMBI U ITPOU3BEICHUS ITPH
BBITIOJIHCHUH BBIYMCIICHUM U PEIICHUM 33]1a4;

BBITIOJIHATH OKPYTJICHUE PAIMOHAIIBHBIX U
VMPpPaLMOHAIBHBIX YUCEI C 3aJaHHON TOYHOCTHIO;

CpPaBHUBATh JCHCTBUTEIILHBIE YUCIIA PA3HBIMU
croco0amuy,

YIOPSI0YMBATh YMCJIA, 3alIUCAHHBIC B BUJIC
OOBIKHOBEHHOM U JIECATUYHOM IpoOH, Ynca,
3alMCaHHbIC C UCTOJIb30BAHUEM apU(PMETHIECKOTO
KBaJpaTHOTO KOPHS, KOPHEH CTeneHu OoJIbIie 2;

Haxoauth HOJ/I u HOK pa3znbsiMu ciocobamu u
MCIMOJI30BaTh UX MPHU PEIICHUH 33]1aY;

BBITIOJTHSTH BBIUMCIICHUS U IPeoOpa3oBaHUs
BBIPAXCHUH, COJIEPKAINX JICHCTBUTEIbHBIC YHCIIA,
B TOM YMCJIE KOPHU HATYPaJIbHbBIX CTETICHEH;

BBITOJIHATH CTAHAAPTHHIE TOXKICCTBEHHBIC
peoOpa3oBaHKUs TPUTOHOMETPHUUYSCKHUX,
JorapuPpMUUYECKUX, CTEIIEHHBIX, UPPAIMOHATIbHBIX

BBIPAKCHUU.

IIPUMEHSITH IIPU PELIeHNH 3a1a4 KuTtanckyro
TeopeMy 00 OcTaTKax;

IPUMEHSATH IIPU pELIEHUU 3a1a4 Maiyro
teopeMmy Depma;

YMETH BBINOJHATH 3alKCh YUCIIA B
NO3ULMOHHON CHCTEME CUHCIICHUS;

OPUMEHSTH MIPU PELIEHUU 33]1a4 TEOPETUKO-
YUCJIOBbIC (DYHKIIMH: YMCIIO U CyMMa JICJIUTENEH,
byHKIMI0 Depa;

MPUMEHSITh IIPU PEIICHUU 33]1a4 LICTHbIC
npo0u;

MPUMEHSITH TIPU PEIICHUH 33/1a4 MHOTOWICHBI
C JCUCTBUTEIBHBIMU U LEIBIMU
kod(ppunreHTamu;

BJIQJICTh MMOHSATUSIMH IMPUBOJIUMBINA U
HETMPUBOIUMBIA MHOTOWICH Y MPUMEHATh UX MPU
pelIeHnH 3a1ady;

IPUMEHSTH MIPU pelieHnu 3a1a4 OCHOBHYIO
TEOpeMy aJire0ph;

MPUMEHSIThH IIPU PEIICHUH 3a]1a4 TPOCTEHIITNE

(GYHKIIUYA KOMIUIEKCHOM MePEMEHHOM Kak




B noBceHEBHOM KU3HU U NIPU U3YYEHHUU IPYTUX

IIPEAMETOB:
BBIIIOJIHATHh U OOBSICHATH CPABHEHUE

pe3yNbTaTOB BBIUUCICHUN TP PELICHUU

IMPAKTHUYCCKUX 3a/1da4, B TOM YHUCJIC HpI/I6J'II/I}K€HHLIX

BBIYUCIICHU, UCTIONB3YS Pa3HbIe CIOCOObI
CpaBHCHUM;

3aMKUChIBATh, CPABHUBATh, OKPYTJIATH YACIOBBIC
JTAHHBIE PEATIbHBIX BEJIMYUH C UCIIOJIb30BAHUEM
PA3HBIX CUCTEM U3MEPEHUS,

COCTaBJISATh U OLICHUBATh Pa3HBIMU CIIOCOOaAMU
YHCJIOBBIC BBIPAYKECHUS TTPU PEIICHUU
MPaKTUYECKUX 3a/a4 U 3a7a4 U3 IPYTUX y4eOHbBIX

IIPEIMETOB

reoMeTpuIecKre Mpeoopa3oBaHus

YpaBHeHus u

HepaBeHCTBA

CB00OOIHO OTMIEpUPOBATH TOHSATUSIMU:
ypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
ypaBHEHUS U HEPABCHCTBA, ypaBHEHHE,
SIBIISIFOIIEECS CIICIICTBUEM JIPYTOTO YPABHEHHUS,
ypaBHEHHsI, PABHOCUJIbHBIC HA MHOXECTBE,
pPaBHOCHJILHBIC ITPEOOpPa30BaHUs ypaBHECHUN,

pelaTh pa3Hble BUIbl YPABHEHUN U HEPABEHCTB

JlocTuxenue pe3yabTatoB pazzaena ll;

CBOOOJTHO OTIPEACIIATh THUIT U BBIOMPATH METO]T
pelIeHus TOKa3aTeNbHBIX U JTOTapu(hMUYECKUX
ypaBHCHUH U HEPABCHCTB, UPPAITMOHATBHBIX
ypaBHCHUH U HEPABCHCTB, TPUTOHOMETPUICCKUX
ypaBHEHUH U HEPABEHCTB, UX CUCTEM;

CBOOOHO pelIaTh CHCTEMBbI JIMHEHHBIX




U UX CHCTEM, B TOM YHCJIC HEKOTOPhIC YPABHCHUS
3-i 1 4-1 crerneHel, IpoOHO-pallMOHAIBHBIC U
UppaIMOHAILHBIC,

OBJIaJIETh OCHOBHBIMHU THIIAMH IOKa3aTEIbHBIX,
Jorapu(pMUUYECKUX, UPPAITMOHAIIBHBIX, CTEIIEHHBIX
ypaBHEHUH U HEPABEHCTB U CTaHAAPTHHIMHU
METOJIaMH UX PEIICHUH U IPUMEHSTh UX TIPU
pelIeHUH 3a/ady,

IIPUMEHSTH TeopeMy be3y K pereHunto
YpaBHEHU;

MIPUMEHSATH TeopeMy Buera st pemeHus
HEKOTOPBIX YPaBHEHHUH CTEIICHH BBIIIIE BTOPOM;

MTOHUMATh CMBICIT TEOPEM O PABHOCHIIBHBIX H
HEPaBHOCWJIBHBIX TIPEOOPA30BAHUSAX YPAaBHCHHUH U
YMETh UX JOKA3bIBATh;

BJIAJICTh METOJIAMH PEIICHHS YPaBHCHUH,
HEPaBEHCTB U UX CHCTEM, YMETh BEIOMPATh METO/]
pelieHruss 1 000CHOBBIBAThH CBOM BHIOOD;

HCITOJIb30BaTh METO/l HHTEPBAJIOB JIJIsI PEIICHUS
HEPABEHCTB, B TOM YHCJIe APOOHO-PAIMOHAIBHBIX U

BKJTFOYAIOIINX B c€0s UppaIIMOHAIEHEIE

YPaBHEHMUH;

pelaTh OCHOBHBIE TUIIBI YPABHEHHUN U
HEPABEHCTB C [TApaMETPAMU;

IIPUMEHSTH IIPU PEIICHUH 33/1a4 HEPAaBEHCTBA
Komm — BbynsakoBckoro, bepnyiuy;

UMETh MPEICTABICHUE O HEPABEHCTBAX MEXKIY

CpCAHUMHU CTCIICHHBIMU




BBIPAXKEHUS,

pemaTh anredpanyeckue ypaBHeHUs U
HEPABEHCTBA U UX CUCTEMBI C MapaMeTpamMu
anredpandeckuM U rpaduyecKuM METOJaMu;

BJIAJETh Pa3HBIMHU METOJIAMHU JJOKA3aTeJIbCTBA
HEPABEHCTB;

pelaTh ypaBHEHUS B LIEJIBIX YHUCIIAX;

M300pakaTh MHOXECTBA Ha TJIOCKOCTH,
3a7laBa€Mbl€ YPaBHEHUSIMH, HEPABEHCTBAMU U UX
CUCTEMAaMU;

CBOOOJIHO MCHOJB30BATh TOXK/IECTBEHHBIE
npeoOpa3oBaHus PU PEIICHUH YPaBHEHUN U

CHUCTEM YpaBHEHUU

B noBceqHEBHOM KU3HU U IPU U3YYEHUU APYTUX

IIPEIMETOB:

COCTaBJIAATh U PEIIaTh YPABHEHUS, HEPABEHCTBA,
UX CHCTEMBI [IPU PEIICHUH 3aJa4 JPYTUX Y4EOHbIX
MIPEIMETOB;

BBITNOJIHATH OLEHKY MPaBIONOA00MS
pEe3yJbTaTOB, MOJYYAEMBIX P PEILICHUH

pPa3JIMYHBIX YPABHEHU, HEPABEHCTB U UX CUCTEM




MIPY PEIISHUH 3a/1a4 APYTHX y4eOHBIX MTPEAMETOB;

COCTaBJISATh U PEIlIaTh YPABHEHUS U HEPABEHCTBA
C mapaMeTpaMH MPH PELICHNH 3a/1a4 APYTUX
y4eOHBIX MPEIMETOB,;

COCTaBJISITh YPAaBHEHUE, HEPABEHCTBO WJIM MX
CUCTEMY, OIIMCHIBAIOIINE PEATBHYIO CUTYALUIO A
MPUKIIAJIHYIO 33]1a4y, UHTEPIPETUPOBATH
MOJTyYEHHbIE PE3YJIbTaTHI;

UCIIOJIb30BaTh MIPOTPAMMHBIE CPEICTBA MIPU
PEILICHUH OTJEIbHBIX KJIACCOB YPaBHCHUHN U

HCPABCHCTB

DyHKUNHA

Bnaners MOHATUAMU: 3aBUCUMOCTb BEJIMYMH,
(GyHKUHMS, apryMEHT U 3Ha4Y€Hue (PyHKIMH, 001aCTh
OTpe/iesIEHUs] 1 MHOXKECTBO 3HAUEHUHN (PYHKIIMH,
rpaduk 3aBUCUMOCTH, rpaduK QPYHKITUHU, HYJIH
(GYHKITNH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
BO3pacTaHHUE Ha YUCIIOBOM IPOMEXKYTKE, yObIBaHHE
Ha YKCJIOBOM IPOMEXYTKE, HauOoblee 1
HauMeEHbIIIee 3HaUYeHNEe PYHKIIMHA Ha YUCITIOBOM
IPOMEXYTKE, IeproAnYecKast PyHKINS, TEPUO,

4YCTHAasA U HCUCTHAA (1)YHKI_II/II/I, YMCTb IPUMCHATH

JlocTrxenue pe3yabTatoB pazzaena ll;

BJa/I€Th OHSITHEM aCUMIITOTHI U YMETh €T0
OPUMEHSTH [P PELICHUH 33]1aY;

IPUMEHSATHh METO/Ibl PEIICHUSI TPOCTEUIINX
mubdepeHIranbHbIX YpaBHEHUN IEPBOTO U

BTOPOTO MOPSAKOB




9TH MOHSTHS NPU PELLICHNUH 3aa4;

BJIQ/IETh NOHATHEM CTENIEHHAs! PYHKIIMS;
CTPOHTH €€ TpadUK U yMETh IPUMEHSITh CBOWCTBA
CTEIEHHON (PYHKIIMHM [P PELICHNUH 3a]1a4;

BJIA/IETh NOHATUSMM [TOKa3aTeabHask PYHKIIMS,
HKCIIOHEHTA; CTPOUTH UX TPa(UKU U YMETh
IPUMEHSTh CBOMCTBA MOKA3aTEIbHON (PYHKIIMU [IPU
pelIeHUH 3a1ay;

BJIa/IETh MOHATHEM Jorapupmuueckas GyHKUIUS;
CTPOUTH €€ TpapuK U yMETh IPUMEHSTh CBOICTBA
JorapupmMuuecKkol pyHKIMU [P PELICHUHN 33]1a4;

BJIAJETh NOHIATUSIMU TPUTOHOMETPUUECKUE
(GYHKUHH; CTPOUTH UX TPAPUKU U YMETh
IIPUMEHSATH CBOMCTBA TPUTOHOMETPUUECKUX
(GyHKUMIA IPU pEIIeHUH 3a/1ay;

BJIAJETh MOHATHEM OOpaTHast QyHKLHUS;
IPUMEHSATH TO IOHATUE IIPU PEIEHUH 33]1a4;

IPUMEHSATH [IPU PEILEHUU 3a]1a4 CBOICTBA
(GYHKLMIA: YeTHOCTh, NEPUOJUYHOCTD,
OTrpaHU4YEHHOCTb;

MIPUMEHSTH IIPU PELICHUH 33/1a4




npeobpazoBanus rpadUKoB PyHKIUH;

. BJIAJETh MOHITUSMHU YU CIIOBAS
MOCJIEA0BATEIBLHOCTD, apu(MeTHUYECKAs U
reOMETPUYECKasl MPOTPeccus;

. MIPUMEHSTH TIPH PEIICHUH 3a]1a4 CBOMCTBA U
MPU3HAKU apUPMETHUIECKON 1 TeOMETPUUECKON
IIPOrPECCUM.

B noBceHeBHOM KU3HU U NIPU U3YUYCHHUH JIPYTUX
y4eOHBIX MPEIMETOB:

. OMpeneIIsSITh 0 rpaduKaM U UCIIOJIH30BATh JIJIs
pelieHust TPUKIAAHBIX 33]]a4 CBOMCTBA peabHbIX
IIPOIIECCOB M 3aBUCUMOCTEH (HanOOJIbIIHE U
HAaUMEHBIINE 3HAYEHUSI, TPOMEKYTKHA BO3pACTAHUS
U yObIBaHUS (PYHKITUU, IPOMEKYTKHU
3HAKOIOCTOSIHCTBA, aCUMIITOTHI, TOUKH TIeperuoa,
Nepuoa U T.1I1.);

. WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOM MTPAKTUUYECKON CUTYAIIUH;.

. OMpeeIISITh N0 rpaduKaM MPOCTEeHUIINe
XapaKTepUCTUKH NMEPUOINYECKUX MPOLIECCOB B

6I/IOHOFI/II/I, 9KOHOMHUKE, MY3BIKC, PaIMOCBA3U U JP.




(amrmIUTY 1, TIEPUOT | T.I1.)

JIeMEHTBbI
MATEeMATHYEeCKOro

aHa/JIn3a

Bnaners noHsTueM 0€CKOHEYHO YOBIBAOIIAs
reoOMeTpUYEeCcKasi MPOTPEeCCHsi U YMETh TPUMEHSTh
€ro Mpu pelieHuu 3a/1au;

MPUMEHSTH TSI PEIICHUS 3371a4 TEOPHUIO
1801 (S (0): 3

BJIAJICTh MOHSITHUIMHU O€CKOHEYHO OOJIBIINE U
OECKOHEUYHO MaJjble YHCIIOBEIC
MOCJICA0BATEILHOCTH U YMETh CPAaBHUBATH
OeCKOHEeUHO OO0JIbIINE U OSCKOHSYHO MaJIbIe
ITOCJIEIOBATCIBHOCTH,

BJIQJICTh MMOHATUSAMHU: MPOU3BOAHAS (PYHKIIUU B
TOYKE, MPOU3BOIHAS (DYHKITNH,

BBIYUCIISATH MPOM3BOAHBIC dJIEMEHTAPHBIX
(GyHKUMNA U UX KOMOWHAIWH;

ucce0BaTh GyHKIMM HA MOHOTOHHOCTh M
KCTPEMYMBI;

CTPOUTH TPaPUKH U MPUMEHSTH K PEIICHUIO
3a/1a4y, B TOM YHKCJIe C TapaMeTpoM;

BJIIAJICTh TIOHSTHEM KacaTeabHas K rpaduKy

GYHKIUYA U yMETh IPUMEHSTh €r0 TP PEIICHUU

JocTuxenue pe3yabTaroB pazaena ll;

CBOOO/IHO BJa/I€Th CTAaHIaPTHBIM alapaToM
MaTEeMaTUYeCKOro aHajau3a JJIsl BEIYUCICHUS
IPOU3BOJAHBIX (PYHKIIMU OJTHOM MEpEMEHHON;

cBOOOJHO IPUMEHSTH anmapar
MaTEMaTUYECKOro aHajau3a JJIsl UCCIIEIOBAHMUS
(YHKIMI U TOCTPOEHUSI TPaQUKOB, B TOM UUCIE
UCCJIEIOBAHMS HA BBITYKJIOCTb,

OIIEpUPOBAThH NOHATHEM NIEPBOOOPA3HOI
(GYHKIUM 1715 pelieHus 3a1ad,

OBJIaJIETh OCHOBHBIMU CBEACHUIMH 00
unTerpane Hetorona—JleiiOHuia u ero
OPOCTEUIINX MPUMEHEHUSIX;

ONepUpPOBaATh B CTAHAAPTHBIX CUTYALUSIX
IPOU3BOJAHBIMU BBICIINX MOPSAKOB,;

YMETh IPUMEHSTH MPHU PELICHUU 3324
CBOMCTBA HETIPEPHIBHBIX (PYHKITUN;

YMETh IPUMEHSTH MPU PELICHUU 3a]1a4
TeopeMbl Benepirpacca,;

YMCTD BBIIIOJIHATD HpI/I6J'H/I)KCHHBIC




3aj1ady;

BJIAJCTh MOHITUAMU NIEpBOOOpa3Has QyHKIIHS,
ONPEIECIICHHBIA HHTETPA,

NpUMEHATh TeopeMy HrroTrona—JIeiiOnuIa u ee

CICACTBUA AT pCIICHUA 3a1a4.

B noBceHeBHOM KU3HU U NIPU U3YUYECHHUH JIPYTUX

y4eOHBIX MPEIMETOB:

peraTh NPUKIAIHbIE 3a0a4 U3 OMOJIOTHUH,
(GU3UKHN, XUMUH, SKOHOMHUKH U IPYTHX IPEIMETOB,
CBSI3aHHBIE C HUCCIIEJOBAHUEM XAPAKTEPUCTUK
IIPOLIECCOB,;

MHTEPIIPETUPOBATH MOJYYEHHBIE PE3YIIBTATHI

BBIYMCIICHUSI (METO/BI PELICHUS YPaBHEHUM,
BBIYHCIICHUS ONPE/ICTIEHHOTO HHTETPaja);

YMETh IPUMEHSATH MPUIIOKEHUE TPOU3BOTHON
U OIIPENIETICHHOTO NHTETpaa K PEIICHUIO 3a/1a4
€CTECTBO3HAHMSI;

BJIa/I€Th NOHATUAMM BTOpPast IPOU3BOIHAS,
BBINYKJIOCTh rpauka PyHKIIMU U YMETh

HCCJIICA0BATH q)YHKIII/II-O Ha BBIITYKIIOCTDb

CrarucTuka n
Teopust
BEPOSITHOCTEM,
JIOTMKA U

KOMOMHATOpPUKA

OneprpoBaTh OCHOBHBIMH ONHUCATEIbHBIMU
XapaKTepUCTUKAMH YUCJIOBOTO HAOOpa, MOHATHEM
reHepajibHas COBOKYITHOCTh M BBIOOPKOM U3 HEe,

ONEPUPOBATH MOHATUSIMU. YACTOTA U
BEPOSITHOCTH COOBITHSI, CYMMa U TIPOU3BEICHNE
BEPOSITHOCTEH, BBIYUCIISITH BEPOATHOCTH COOBITHI
Ha OCHOBE IOJICYETA YUCIIA UCXO/IOB;

BJIAJIETh OCHOBHBIMU MOHSITUSAMU

KOMOWHATOPUKHU U YMETh UX MIPUMEHSTH TIPH

Hoctmwkenue pe3ynbTaToB pazjaena ll;

UMETh MPEICTABIEHUE O HEHTPAIbHON
IIPEIEIIbHON TEOPEME;

UMETh MPEACTABIEHUE O BHIOOPOYHOM
Kod(pbuULIMeHTE KOPPEIISIIIUN U JIMHEHHOM
perpeccuy;

UMETh MPEACTABICHUE O CTATUCTUYECKUX
TUIOTE3aX U MPOBEPKE CTATUCTUUECKOMN

TUIOTEC3bI, O CTATUCTHKC KPUTCPUS U €€ YPOBHC




peleHnny 3aaay;

UMETh MPEJCTABIECHUE 00 OCHOBAX TEOPUU
BEPOSATHOCTEN;

UMETH IIPEACTABICHUE O JUCKPETHBIX U
HEIIPEPBIBHBIX CIIyYalHbIX BEJIMYMHAX U
pacrpeneneHusx, O HE3aBUCUMOCTH CIIy4alHbBIX
BEJINYUH;

MMETb IIPEACTABICHNE O MATEMATUYECKOM
O’KMJIAHUU U JUCIIEPCUHN CIIYYANHBIX BEIUYMH;

MMETh NPEACTABIECHNE O COBMECTHBIX
paclpeleNICeHUsIX CIIly4alHbIX BEJINYVH,

MOHUMATh CYTh 3aKOHA OOJIBIIMX YHUCET U
BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSITHOCTEN;

UMETb MPEACTABIECHNE O HOPMAIbHOM
pacIpeeeHUuH U IPUMEPAX HOPMAJIbHO
pacIpeleNIEHHbIX CIIyYalHbIX BEJINYUH,;

MMETb MPEACTABIECHUE O KOPPEISLUU

CHy‘I&ﬁHBIX BCINYHH.

B noBceHEeBHOM J)KU3HU U NIPU U3YYEHUU IPYTUX

MPEIMETOB:

BBIYUCJIATH UJIM OLCHUBATb BECPOATHOCTHU

3HAYUMOCTH;

UMETH MPEJICTABICHUE O CBS3U IMITUPUICCKUX
Y TCOPETUUICCKUX PACTIPECIICHHIA;

UMETh MPEJICTABICHNE O KOJUPOBAHUH,
JIBOMYHOM 3aI¥CH, JBOMYHOM JICPEBE;

BJIAJICTh OCHOBHBIMU TIOHATHSIMU TEOPUU
rpados (rpad, BepiirHa, pedpo, CTEeNEeHb
BEPIINHBIL, TyTh B rpad)e) U yMeTh MPUMEHSTh X
IIPY peIIeHUH 3a]1a4,

UMETh TIPEACTABICHHUE O ACPEBBIX H YMETh
PUMEHSTH TIPU PEIICHUU 3a]1ay,

BJIA/ICTh MIOHSTHEM CBSI3HOCTb U YMETh
IPUMEHSATh KOMITOHEHTHI CBI3HOCTH TIPH
peleHuN 3a1a4;

YMETh OCYIICCTBIIATH MyTH IO pedpam,
00x0/161 pedep U BepliuH rpada;

UMETH MIPEACTABICHHUE 00 DMIEPOBOM U
raMUJIbTOHOBOM ITyTH, UMETh MPEJCTABICHUE O
TPYAHOCTH 3a7a4H HaXO0XKJICHHUS TaMHJIbTOHOBA
yTH,;

BIaACTh ITOHATHUAMU KOHCYHBIC U CHETHBIC




COOBITUI B PeabHON KHU3HHU,
BBIOMPATH METO/IbI MTOAXOSIIETO

IPEICTABICHUS U 00paOOTKU JaHHBIX

MHOXECTBA U YMETh UX NPUMEHATH MPU PEUICHUN
3aj1ady;

YMETbh NPUMEHATh METOJI MATEMATHYECKON
VWHIYKLINH,

YMETh NPUMEHSATH NPUHLINN JUpuxiie npu

pelIeHUH 3a7a4

TekcToBBIE

3aJlavdn

PemaTe pa3Hbic 3aa4M MOBBIIICHHOM
TPYAHOCTH,

aHAJM3UPOBaTh YCIOBHUE 3aJ]a4H, BEIOUPATh
ONTUMAJIBHBIA METOJ] pEIICHUS 3a1a4H,
paccMaTpuBas pa3InIHbIC METOIBI;

CTPOUTH MOJICIIb PEIICHHS 3aa4H, IIPOBOIUTH
JOKa3aTeNIbHBIC PACCYKICHUS MPU PEIICHUN
3aJ1a4u;

pemars 3aga4u, Tpedyromue mepedopa
BapHaHTOB, IPOBEPKHU YCJIOBHIA, BEIOOpA
ONTHMAJIBHOTO PE3YJIbTATa;

aHAJIM3UPOBATh ¥ HHTEPIPETUPOBATH
MOJIyYEHHBIC PEIICHUS B KOHTECKCTE YCIOBHS
3aJ1a4yu, BEIOMPATH PEIICHHS, HE IPOTHBOPEYAIIIHE

KOHTEKCTY;,

JlocTrmxenue pe3yabTaroB pazzena |l




NEPEBOUTH MPHU PELICHUH 3a1a4U HHPOPMALIHIO

U3 OAHOU (POPMBI 3aITUCH B APYTYIO, UCIIOIB3YS MIPU
HEOOXOJIUMOCTHU CXEMBbI, TAOIHIIbI, TPAPHUKH,

AuarpaMmal.

B noBceIHEeBHOM KU3HU U NIPU U3YUYECHHUH JIPYTUX

MPEIMETOB:
pemaTh NPaKTUYECKUE 3aJ1a4U U 3aJ]a4U U3

JIPYTUX TPEIMETOB

I'eomerpus

BnangeTs reoMeTpUYeCKUMHU MTOHATHSMHE TTPH
pelIeHUN 3a71a4 U MPOBEJICHUU MAaTEMATUYECKUX
pacCyKIeHU;

CaMOCTOSITENILHO (DOPMYJIMPOBAThH OMPEACIICHUS
T€OMETPUYECKUX (DUTYP, BBIIBUTATh TUTIOTE3HI O
HOBBIX CBOMCTBAX M MPHU3HAKAX TEOMETPUICCKUX
buryp u 000CHOBBIBATh WJIK ONIPOBEPraTh UX,
0000111aTh UM KOHKPETU3UPOBATH PE3YJILTATHI Ha
HOBBIX KJIaccax (UTYp, TPOBOIUTH B HECIOKHBIX
ciydasix Kiaccudukanuio GUryp mno pasimuHbIM
OCHOBAHMUSIM;

WCCJICI0BATh YePTEKH, BKITFOYAsT KOMOMHAITUN

¢buryp, u3BieKaTh, MHTEPIPETUPOBATH U

Nwmets npeacraBineHue 00 akCHOMAaTHYECKOM
METOLE;

BJIAJI€Th MOHSATHEM I'€OMETPUUECKHE MECTA
TOYEK B IPOCTPAHCTBE U YMETh MPUMEHSTh UX IS
peuieHus 3a1ay;

YMETh IPUMEHSATH Ul pELICHUS 3a/1a4
CBOMCTBA IIJIOCKUX M IBYTPAaHHBIX YIJIOB,
TPEXTPaHHOTO YIJia, TEOPEMbl KOCUHYCOB H
CUHYCOB JIJIsl TPEXTPAHHOI'O yIJa;

BJIAJI€Th MOHSITHEM MEPIECHIUKYISIPHOE
CEYEHHUE MPU3MBI U YMETh IPUMEHSATH €r0 MPU
pelieHnu 3a1ay;

HMCTD IIPCACTABJICHUC O I[BOﬁCTBGHHOCTH




peoOpa3oBbIBATH HHPOPMAIUIO, TIPECTABICHHYIO
Ha YepTexax;

peliaTth 3a7a4i TeOMETPUUECKOT0 COJIEpKaHus,
B TOM YHCJI€ B CUTYAIHSIX, KOT/Ia JITOPUTM
peIIeHus He CIIeyeT SIBHO U3 YCIOBUS, BHITOTHATD
HEOOXOUMBIC I PEIICHUS 3aa4n
JIOTIOJIHUTEIbHBIE IOCTPOEHUS, UCCIIEIOBATh
BO3MO>KHOCTb IPUMEHEHUS TEOPEM U (POpMyIT IS
pelIeHus 3a1ay;

yMeTb (POPMYITHPOBATH U TIOKA3HIBATH
reOMETPUUYECKUE YTBEPKICHUS;

BJIa/IETh NOHATUSAMH CTEPEOMETPUN: TTPU3MA,
napasiesienune 1, MupamMmuaa, TeTpaszip;

UMETh MPEACTABICHHS 00 aKCHOMax
CTEpPEOMETPHUH U CIEACTBUSIX U3 HUX U YMETh
NPUMEHSITh UX TPU PEUICHUH 3a/1a4,

YMETb CTPOUTDH CEYEHUSI MHOTOI'PaHHUKOB C
UCTIOJIb30BaHUEM PA3IINYHBIX METOAOB, B TOM
YHCIIe U METO/A CIIEIOB;

UMETh MPEJICTABICHUE O CKPEIINBAIOIINXCS

MPAMBIX B IIPOCTPAHCTBE U YMETh HAXOJIUTh YTOJ U

MPaBUWIbHBIX MHOTOTPAHHUKOB;

BJIQJICTh MOHATUSIMU LEHTPAJIIBHOE U
napajuieIbHOE MPOEKTUPOBAHUE U PUMEHSTh HX
IIPU IOCTPOECHUH CEYEHU MHOTOTPAaHHUKOB
METOJO0M IIPOEKIIHIA;

UMETh MPEICTABIECHUE O PA3BEPTKE
MHOT'OTPaHHMKA U KpaTyaillieM MyTH Ha
MOBEPXHOCTU MHOTOTPAaHHHUKA,;

UMETH MPEACTABICHUE O KOHUYECKUX
CEUYCHUSIX;

UMETH MPEACTABICHHUE O Kacarolmxcs cepax
¥ KOMOMHAIIMU TeJ BPAIICHUS U YMETh
MPUMEHSThH UX IPH PEIICHUH 33]1aY;

MPUMEHSITH TIPU PEIICHUH 3a/1a4 popMyIty
pPacCTOsTHUS OT TOYKH JO MIOCKOCTH;

BJIAJETh Pa3HbIMH CIIOCOOAMMU 3aJaHUs IPSIMOM
YPaBHEHUSIMU U YMETh MPUMEHSThH NMPU PEIICHUN
3aj1ady;

MPUMEHSITh IIPU PEIICHUH 3a]1a4 U
JI0Ka3aTEIbCTBE TEOPEM BEKTOPHBIA METOJ U

METO]1 KOOPIMHAT;




paccTosiHue MEeXy HUMU,;

IPUMEHATH TEOPEMBI O MapalIeIbHOCTH
IPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE MPHU
pelIeHNH 3a]a4;

YMETb IPUMEHSATH NapalieIbHOE
IPOEKTUPOBAHKE TSl U300pakeHust QUryp;

YMETb MIPUMEHSTH MEPIECHANKYIIPHOCTH
PSAMOI U IUNTOCKOCTH MPH PEUICHUH 33/aY;

BJIa/I€Th NOHITUSAMH OPTOTOHAJIBHOE
POEKTUPOBAHKE, HAKJIOHHBIE M UX MPOCKITUH,
YMETb MIPUMEHSTH TEOPEMY O TPeX
NEPIEeHIUKYJIApaxX MpHU pELIeHUH 334,

BJIQ/ICTh MOHITHSIMH PACCTOSIHUE MEXKITY
(¢urypaMu B MNpOCTPaHCTBE, OOIIMIA TEPIIEHUKYIISIP
JIBYX CKPEIIHUBAIOIINXCS NPSAMbIX U YMETh
NPUMEHSATDH UX NP PEIICHUH 3a]1a4;

BJIQ/ICTh IOHITHEM YTOJI MEXAY MPSIMOK U
IUIOCKOCTBIO M YMETh IPUMEHSTD €r0 MIPU PEIIeHUN
3ajady;

BJIa/IETh MOHATUSIMH JBYTPaHHBINA yroJl, YroJl

MCKAY IIOCKOCTAMU, IICPIICHAUKYIISIPHBIC

UMETH MpeJCTaBIeHNE 00 akcnomMax o0bema,
OPUMEHATH (HOPMYIIBI 00BEMOB MPSAMOYTOJIBHOTO
napajuiesienuneaa, Npu3Mbl 1 TUPaMUIbI,
TeTpas/pa MpU pEeIICHNUH 3a]1a4;

IPUMEHATH TEOPEMbI 00 OTHOLIEHUSIX 00BEMOB
IIpY pELEHUH 3a/1a4,;

OPUMEHSATH UHTErPall 1JIs1 BBIYMCICHUS
00bEMOB 1 TOBEPXHOCTEN TEJ BpallleHus,
BBIUMCIICHUS IUIOIIAAH c(peprudecKoro nosica u
0o0bema I1apoBOro CJIOS;

UMETH IIPEACTABICHNUE O ABUKECHUAX B
IPOCTPAHCTBE: MapaieTbHOM MEPEHOCE,
CUMMETPUU OTHOCUTENBHO IJIOCKOCTH,
LEHTPAJIBHON CUMMETPHUH, IIOBOPOTE
OTHOCHUTEIBHO NPSIMOM, BUHTOBOW CUMMETPHH,
YMETh IPUMEHSATH UX MPU PELICHUH 3a/a4;

UMETh MPEACTABJICHHUE O TUIOLIAAN
OPTOTOHAJIBHOW MPOEKIINH;

UMETH MIPEACTABICHUE O TPEXTPAHHOM U
MHOTOI'PAaHHOM YTJI€ U IPUMEHSTh CBOMCTBA

IIJIOCKHX YI'JIOB MHOT'OI'PaHHOTIO yIJia ITPpH




IIJIOCKOCTU U YMETh NPUMEHATH UX IIPU PELIEHUN
3a1ady;

BJIAJICTh ITOHATUSAMM IIPU3MA, NTapaJulesenunes] 1
MIPUMEHSTH CBOKMCTBA Napajulielienunena npu
pELICHUH 3a1aY;

BJIAJICTh IMOHSITUEM MPSMOYTOJIbHBIN
napajuleNIenune ] ¥ IPUMEHATh €r0 MPU PELIEHUN
3ajad;

BJIQJICTh MOHATUSMH MUPAMUAA, BUIbI TUPAMUL,
AJIIEMEHTHI TPAaBUJIBHOW MUPAMUIBI U YMETH
IIPUMEHSATD UX IPU PELICHUU 3a/1aY;

MMETH IIPEACTABIICHUE O TEOpeMe Diliepa,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX;

BJIAJICTh IMOHATUEM ILIOIIAAN TOBEPXHOCTEN
MHOTI'OTPAHHHMKOB U YMETb IIPUMEHSATH €r0 IPU
pEILIECHNH 3312y,

BIIAJICTh TOHITUSAMU Tella BpaieHus (MUInHIpP,
KOHYC, 1map u chepa), uX CCUCHHs U YMETh
MIPUMEHSTh UX IIPH PELICHUH 3a/1aY;

BJIAJIETh MTOHSITUAMU KaCaTeJIbHbIE NIPSMBIE U

IJIOCKOCTH U YMCTb ITPUMCHSATH U3 IMPH PCIICHUN

penieHnu 3a1ay;

UMETh MPEACTABIECHUS O IPEOOPA30BAHUU
01001, TOMOTETHH U YMETh IPUMEHSThH UX MPU
pEILIeHNN 3a]1a4;

YMETb peliaTh 3aJja4l Ha TUIOCKOCTH
METOAMH CTEPEOMETPHH;
YMETh IPUMEHSATH (POPMYJIIBI OOBEMOB IIPH

pelIeHnH 3a1a4




3aj1ady;

. MMETh NPEACTABICHUS O BIIMCAHHBIX U
OMMUCaHHBIX chepax U yMETh MPUMEHSTh UX TIPU
pELICHUH 3a1aY;

. BIIJICTh MOHSITUSIMUA 00BEM, 00bEMBI
MHOTOTPAaHHHUKOB, T€JI BPAlICHUS U IPUMEHSTh UX
IIPU PELICHUY 334,

. VMMETB IPEJICTABICHUE O PA3BEPTKE NUIIMH]IPA U
KOHYCA, IUIOIIAIM NOBEPXHOCTH LIWIMHAPA U
KOHYCQ, YMETh MPUMEHSATh UX MPU PEIICHUHU 33]1a4;

. MMETh MPEACTABICHHUE O TUIOWAAN CPEPBI U
YMETh IPUMEHATH €r0 NPU PEIICHNUN 3a]1a4;

. YMETh peIllaTh 3a/1a4ui Ha KOMOWHAIIUN
MHOT'OTPaHHHMKOB U TEJ BPaILCHUS,

. UMETh MPEACTABICHHUE O TOJI00MH B
IIPOCTPAHCTBE U YMETh PEIIaTh 3aa4U Ha
OTHOIIIEHUE 00BEMOB U TUIONIA/ICH TOBEPXHOCTEN
Mo00HBIX (Uryp.

B noBceHEeBHOM J)KU3HU U NIPU U3YYEHUU IPYTUX
MPEIMETOB:

U COCTAaBJISITh C UCIIOJIb30BAHUEM CBOMCTB




reOMeTpPUUECKUX (GUTYp MaTeMaTHUYECKHE

MOACHIN AJI PCHICHUA 3a4a4 IIPAKTHYCCKOI'O

XapakTepa 1 3a4a49 M3 CMCXKHBIX AMCIUIIJINH,

HCCIICIOBATDH ITOJTYYCHHBIC MOACIIN U

UHTEPIPETUPOBATH PE3YIbTAT

BekTopsbl 1

KOOpAMHATHI B

BJ'IaI[eTI) IMOHATUAMUA BEKTOPHI U UX

KOOpJIUHATHI,

HocTtwkenue pe3ynbTaToB paszzaena ll;

HaXOaUThb 00BeEM mapauiCJICrimricaa u

NMPOCTPAaHCTBeE YMETH BBIMOJIHSTH ONEPAIIMU HAJl BEKTOPAMH, TeTpaspa, 3aJJaHHbIX KOOpJIMHATAMHU CBOUX
HCIIOJIb30BaTh CKAJSIPHOE MPOU3BEICHUE BEpILNH;
BEKTOPOB MPH PEILICHUU 3a]1aY; . 3a/1aBaTh MPSIMYIO B IPOCTPAHCTBE;
MPUMEHSTH YpaBHEHUE TIIIOCKOCTH, POPMYITY . HaXOJUTh PACCTOSIHUE OT TOYKH J0 ILUIOCKOCTH
PacCTOSIHUS MEXy TOUKaMu, ypaBHeHUE cepbl B CUCTEME KOOPAUHAT,
MIpU PEIIEHUU 3a/1ay; . HaXOJUTh PACCTOSTHUE MEXKTY
MPUMEHSTh BEKTOPHI U METOJI KOOPAUHAT B CKPEILIHMBAIOIINMUCS NPAMBIMH, 33]JAHHBIMU B
MIPOCTPAHCTBE MPU PEUICHUH 3a1a4 CHUCTEME KOOpJIUHAT
HUctopus Hmeth nipeacTaBieHue o BkiIaae Beigatomuxcst | Jloctmwkenue pe3ynbraroB pasnena |l
MaTeMATHKH MaTeMaTUKOB B Pa3BUTHE HAYKH;
MOHUMATh POJIb MaTeMaTUKH B pa3BuTuu Poccun
MeToasbl Hcnonb30BaTh OCHOBHBIE METOIbI . JocTumxenue pe3yiabTaroB pazzgena ll;
MaTeMaTUKH JI0Ka3aTeIbCTBA, IPOBOJIUTH 1I0KA3aTEIIbCTBO U . MPUMEHSTh MaTeMaTHYECKHUE 3HAHUS K

BBIIIOJIHATH OIIPOBEPKEHUE,

UCCJIEIOBAHUIO OKPYKAIOILIET0 MUPa




IIPUMEHATH OCHOBHBIE METO/IbI PELICHUS (MozenupoBaHue GU3NUECKUX MPOLIECCOB, 3a7auu

MaTeMaTHYECKUX 3a1a4; SKOHOMUKH )

. Ha OCHOBE MaTEMaTUYECKUX 3aKOHOMEPHOCTEU B
IIPUPOJE XapaKTEpU30BaATh KPACOTY U
COBEPILEHCTBO OKPY’KAOIIETr0 MUPA U
IIPOU3BENCHUM UCKYCCTBA;

. IIPUMEHSTH TPOCTENIIINE TPOTPAMMHBIE
CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIpU PELICHUN MATEMAaTUYECKUX 3a/1aY;

. I10JIb30BaThCS NIPUKIAJIHBIMU [IPOrPaMMaMH U

IIPOrpaMMaMi CUMBOJIBHBIX BBIYMCIICHAN TS

HCCICAOBaHUA MAaTCMAaTHYCCKHUX 00BEKTOB

Copepxanue yuyeOHoro npeaMmera (yriyoJeHHbIH YPOBEHb)

Auire0pa U HaYaJIa aHAJIN3A

[loBropenue. Pemenne 3agay C MCHOJb30BAHMEM CBOMCTB YHMCEN M CHCTEM CUMCIEHHUS, JEIUMOCTH, JOJIeM M YacTei,
MPOLIEHTOB, MOAYJel uwucen. PemeHue 3agad ¢ HMCMNOJIB30BAHMEM CBOMCTB CTENEHEH M KOpPHEW, MHOTOWIEHOB, MpeoOpa3OBaHM
MHOTOYJIEHOB U JIpOOHO-pallMOHAIbHBIX BBhIpaXKeHUM. Pelienue 3amad ¢ MCMONb30BaHHEM TpajyCcHOM Mephl yria. Moaynb uucia
u ero cpoiicTBa. Pemienne 3amay Ha JBM)KEHUE W COBMECTHYIO pabOTy, CMECH M CIUIaBbl ¢ MOMOUIbIO JIMHEWHBIX, KBaJPATHBIX U
IpOOHO-PALIMOHANIBHBIX YPABHEHUH W MX cuUcTeM. PelieHue 3agay Cc MOMOIIbIO YKMCIOBBIX HEPABEHCTB U CHUCTEM HEPABEHCTB C

OI[HOfI HepeMeHHOﬁ, C IMPUMCHCHHNCM H306pa)KeHI/I$I YUCJIOBBIX IIPOMCIKYTKOB. Pemienue 3aJa4d C HCIIOJIb30BAHUCM YHUCJIOBBIX



Hcnonb3oBaHue CBOWCTB M I'pa(UKOB JTUHEWHBIX M KBaJAPATUUYHBIX (DYHKIMI, 0OpaTHOW MpPOMOPLHUOHATIBHOCTH M (QYHKIMH Y=
['padpuaeckoe perneHne ypaBHEHUN U HEPABEHCTB. Vcmonp30BaHue onepanyii HaJ MHOXKECTBAMH U BBICKa3bIBaHUSAMHU. Vcmob3oBaHme
HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOW MEPEMEHHOM, YNCIOBBIX MPOMEXKYTKOB, UX 00BEANHEHUI U nepeceueHuil. [IpuMenenue npu
pEelIeHNH 3a]1a4 CBOMCTB apu(pMETUYECKON U TEOMETPUUYECKON MTPOTPECCUU, CYMMHUPOBAHUS O€CKOHEYHOU CXOIAIIENHCS TreOMEeTpUIECKON
MIPOTPECCHUHU.

MHoxecTBa (Y4HCIIOBBIC, TeOMETpHUYeCKUX (GUryp). XapakTepUCTHUYECKOE CBOWCTBO, JJIEMEHT MHOXKECTBA, IYyCTOE, KOHEYHOE,
O6eckoHeyHoe MHOkecTBO. CriocoObl 3amanusi MHOXECTB [lomMHOkecTBO. OTHOIICHUS MPUHAIJICKHOCTH, BKIIIOYEHUS, PABEHCTBA.
Onepaunu Hag MHOXKecTBamu. Kpyru Diinepa. Koneunble 1 6€CKOHEUHBIE, CYETHBIE M HECUETHBIE MHOKECTBA.

HcTuHHBIE W JIOKHBIE BBICKa3bIBaHWA, OINEpallMyd HaJ BbICKA3bIBaHUSIMU. Aneebpa evickasviganuii. CBsI3b  BBICKA3bIBAHUN C
MHOkecTBaMU. KBaHTOpBI CYIIIECTBOBAHUS U BCEOOITHOCTH.

3akoHBI JOTUKU. OcHO8HbIE I02utecKue npaguia. Pelienre JJOrn4ecknx 3a1ay ¢ UCIOJIb30BaHUEM KPYTrOB DUIIEPA,0CHOBHBIX 102UHECKUX
npasu.

YMmozakmoueHuss. OOOCHOBaHMSI W JOKa3aTeJIbCTBO B MaTeMartwke. TeopeMbl. Buibpl MaremMaTHYeCKHX YTBEpKICHUU. Buowl
ooxkazamenvcms. Mamemamuueckas UHOYKYUSL. YmeepocoeHus: obpamuoe OaHHOMY, NPOMUBONOJIONCHOE, obpamHoe
nPOMUBONONoHCHOMY danHomy. IIpu3HaK 1 cBOWCTBO, HEOOXOIUMBbIE U JOCTATOYHBIE YCIOBUSI.

Ocnognas meopema apugpmemuxu. Ocmamku u cpasnerust. Aneopumm Eexnuoa. Kumaiickas meopema 06 ocmamxax. Manas meopema
Depma. Q-uunsie cucmemul cuucieHus. QPynkyus Jinepa, 4ucio u cymma oeaumereli HamypaibHO20 YUCA.

Panuannas mepa yria, TpUTOHOMETpPUYECKas OKPYKHOCTh. TpuroHomerpuyeckue (PpyHKIUU yrcen U yrioB. Dopmymbl MpUBENCHHS,
CJIO)KEHUSI TPUTOHOMETPUYECKUX (YHKIUU, (GOpMyJbl JTBOMHOTO W TMOJOBUHHOrO aprymeHta. IIpeoOGpa3zoBaHue CyMMbl, pa3HOCTH B

MPOU3BEICHUE TPUTOHOMETPUUECKUX GyHKIIHIA, u HA000POT.



Hynu ¢ynkumum, npoMexyTKu 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. Hambomnpiiee 1 HaumeHsblee 3HaueHue QyHkuuu. [lepuonnyeckue
GbyHKIMM ¥ HauMeHbIIUH niepuon. YetHple W HedeTHbIe QyHKIMN. DyHKIMK «IpoOHas 4acTh yuciay y={X} U «ienas 4acTh 4HCIIa»
y=[x]

Tpuronomerpuvecknue QyHKIMH YUCIOBOTO apryMeHTa Y=COS X, Y=Sin X, y=tg X, y=ctg X. CBoiicTBa u rpaduku TPUTOHOMETPUICCKHUX
GbyHKIHA.

OOpaTHble TPUTOHOMETPUYECKUE (YHKUMU, WX IJIaBHBIE 3HAUEHUS, CBOMCTBA U Trpapukud. TpPUTOHOMETPUUYECKHUE YpaBHEHHS.
OpHOpOAHBIE TPUTOHOMETPUUECKHE YpaBHEHMs. PellleHue mpoCTEHIIMX TPUTOHOMETPUYECKUX HepaBeHCTB. Ilpocreiinme cucteMsl
TPUTOHOMETPHUECKHUX YPaBHEHUH.

Crenensb ¢ I[GﬁCTBHTGJIBHI)IM II0KAa3aTCJICM, CBOMCTBA CTCIICHU. HpOCTGﬁMHG ITOKA3aTCJIbHBIC YPABHCHUA 1 HCPABCHCTBA. IToka3arenpHas

dbyHKIMS U ee cBoMcTBa U rpaduk. Yucio e u GpyHkius y= e

JlorapudwM, cpoiictBa mnorapudma. [lecatuunbii u HaTypaibHbld Jorapudm. IIpeoOpasoBanue norapuMUUYECKHX BbIPAKCHUH.
Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBA. Jlorapudmuyeckas QyHKIUS U €€ CBOMCTBA U TpaduK.

Crenennast GpyHKUUA U €€ CBOMCTBA U rpaduk. MppanroHaabHble ypaBHEHUS.

IlepBruuHBIE MPEACTABICHUS O MHOXECTBE KOMIUIEKCHBIX 4ucell. JIeWCTBHUS ¢ KOMIUIEKCHBIMU 4HCJIaMU. KOMIIJIEKCHO CONpSKEHHBIE
yucia. Moaysabs U apryMeHT uucia. Tpuronomerpudeckas (popma KOMIUIEKCHOTO 4yuciia. Perenne ypaBHEHUI B KOMITJIEKCHBIX YHCTIaX.
Meron uHTEpBaJIOB JjIsi pelieHus HepaBeHCTB. [IpeoOpazoBaHusi rpa@ukoB (QYHKIUA: CIBHUI, YMHOXKEHHME Ha YHUCJO, OTPAKECHUE
OTHOCUTEIFHO KOOPJIMHATHBIX Ocel. ['paduueckne MEeTonbl perieHusl ypaBHEHU U HEpaBeHCTB. PelieHne ypaBHEHHI W HEPAaBEHCTB,
COZEPIKAIINX TEPEMEHHYIO IO 3HAKOM MOJIYJIS.

CucTteMbl MOKa3aTeNbHBIX, JIOTAPUPMHUUECKUX M HPpaAlMOHAIBHBIX ypaBHEHHH. CuUCTeMbl TOKa3aTEJbHBIX, JIOTApU(PMUUECKUX U
MppalOHaIbHbIX HEPABEHCTB.

B3aumMuo oOpatHbie PpyHKIMuU. ['padvku B3aMMHO 00paTHBIX (PYHKIIMIA.



VYpaBHEHUs, CUCTEMBI YPAaBHEHHUH C ITAPaMETPOM.

®opmyna bunoma Herotona. Pemenne ypaBHeHuU# CTeTeHH BhIIIe 2 CIEIMANbHBIX BUAOB. Teopema Bueta, Teopema besy. [IpuBonumeie
U HENpUBOAKMMBbIE MHOToujieHbl. OCHOBHasg Teopema anreOpbsl. CuMMeTpUuyecKne MHOrowieHbl. llelouuciieHHble U 11eJ103HaYHbIE
MHOTOYJICHBI.

Huodantossl ypaBHeHus. Llennsie npodu. Teopema depma 0 cymMMe KBaipaToB.

CyMMBI " psAZibl, METOJBI CYMMUPOBAHUS U IIPU3HAKU CXOAUMOCTH.

Teopembl 0 IpUOTMKEHUN JEHCTBUTENBHBIX YUCET PAlMOHATBHBIMH.

MHo>ecTBa Ha KOOPJIUHATHOM TNIOCKOCTH.

HepasencTBo Komi—ByHSIKOBCKOT0, HepaBeHCTBO VeHceHa, HepaBEHCTBA O CPEIHHX.

[Tonstue npenena ¢pyuknuu B Touke. [loHsTHE mpenena ¢yHKIUMM B OECKOHEYHOCTU. ACHMITOTHI rpapuka QyHkuuu. CpaBHEHHE
O0ecKOHEUHO MasbIX U OeckoHeuHo Oonbnx. HenpepriBHOCTE GyHKIMK. CBolicTBa HenmpephIBHbIX QpyHKIMH. Teopema Beitepmitpacca.
Huddepenunpyemocts pynkiuu. [IponsBoanas pynkuuu B Touke. KacarenbHas k rpaguky pyHkuuu. ['eomerpuyeckuid U puanyeckui
CMBICI TTpou3BoAHOMN. [Ipumenenue nmpousBoaHol B pusuke. [IponsBoaubie snemenTapHbix GyHkiui. [Ipasuna nuddepenimpoBanms.
Bropas npousBoaHas, €e reOMeTPUUECKUI U PU3NYECKHUI CMBICI.

Touku skcTpemMyma (MakcuMymMa W MHHUMYyMa). McciemoBaHue 3J€MEHTApPHBIX (YHKIWI Ha TOYKM JIKCTpeMyma, HauOoibliee U
HavMEHbIlIEe 3HAYEHUE C MOMOIIbI Mpou3BoAgHOU. IlocTpoenne rpadukoB (QyHKIMII ¢ MOMOIIBIO TPOU3BOAHBIX. [IpumeHeHue
MIPOU3BOAHOM MPH pelieHnu 3a1a4y. HaxoxaeHue s3kCTpeMyMoB (DYHKIIMI HECKOIBKUX MEPEMEHHBIX.

ITepBooOpasnas. Heompenenennwiii uHTerpan. IlepBooOpasHbie sneMeHTapHbIX GyHKIUN. [lnomans KpUBOJWHEWMHOW Tpareinuu.
®opmyna Heiorona-JleiiOnuia. OmnpeneneHHb WHTErpal. Beraucienue miomnanei miockux (Guryp u oOBEMOB TEN BpAICHUS C
ITIOMOUIBIO UHTETPAJIA..

Mertoap! pemieHust QyHKIIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.



I'eomeTpus

[ToBTOpenue. PemieHue 3aay ¢ MCHOJb30BAaHHEM CBOMCTB (UTYp Ha IJIOCKOCTH. PelieHue 3ajad Ha JOKA3aTelbCTBO U MOCTPOCHHE
KOHTPIIpUMEPOB. [IpuMeHeHne npocTernX JIOTMYECKUX IpaBwi. PelieHne 3agad ¢ MCIOJNB30BAHMEM TEOPEM O TPEYTOJIbHMKAX,
COOTHOIICHUH B MPSMOYTOJBHBIX TPEYTOJbHHUKAX, (DAKTOB, CBA3aHHBIX C YETHIPEXyroJibHUKaMH. PemieHue 3aiad ¢ MCHOIb30BAaHHEM
(aKTOB, CBA3AHHBIX C OKPYXHOCTSIMU. Pelienre 3aa4 Ha U3MEPEeHHs Ha IIOCKOCTH, BBIYMCIICHUS JJIMH U Tulomaeil. Pemenue 3amau ¢
ITIOMOUIBIO BEKTOPOB U KOOPAUHAT.

Harmannasa crepeomerpust. [Ipusma, napajuienenunen, nupamMmuaa, TeTpadp.

OcCHOBHBIE MOHATHSI TEOMETPHUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX. [ToHSATHE 00 aKCHOMAaTUYECKOM METO/IE.
Teopema Menenas mua terpasgpa. llocTpoeHue cedeHuid MHOTOIPAaHHUKOB METOAOM ciieoB. lleHTpanbHOE NIPOEKTUPOBAHMUE.
ITocTpoenue ceuyeHnii MHOTOTPAHHUKOB METOA0M MPOEKIHUN.

CkpenmBaronecs NpsMbIE B IPOCTPAHCTBE. YTON MEXAYy HUMH. METOIbl HAaXOKICHUS PACCTOSHUU MEXIY CKPEHIMBAFOIIUMUCS
MPSMBIMH.

TeopeMbl 0 TapalIeNbHOCTA TPSAMBIX U TUIOCKOCTEH B mpocTpaHcTBe. [lapamnenbHoe MPOEKTUPOBAHHE U U300pakeHHe (GUryp.
I'eomeTpuyeckne Mecta TOUEK B MPOCTPAHCTBE.

[leprieHANKYISIPHOCTh MOPSIMOM M TUIOCKOCTH. OpTOroHajabHOE MOpOEKTUpoBaHME. HakioHHble U Tpoekuuu. Teopema o0 Tpex
MEPHEHANKYIISIPaX.

Buasl tetpasnpoB. OpTOLEHTPUYECKHI TETpadaAp, KapKacHbIM TETpadJlp, PABHOTPAHHBIM TeTpa’ap. lIpsMoyronpHbIN TeTpasap.
Menuanbl 1 OMMeIMaHbl TETPadpa.

JlocTpanBaHue TeTpasapa A0 NapajuleenuIeaa.

Paccrosinust Mmexty purypamu B rpoctpancTse. OOIIMil NepneHIuKYIsp IBYX CKPEIIMBAIOIIUXCS MPSMBIX.



VYrnsl B npoctpancTBe. [lepnennukysipasle miuockocTy. [nomans opToroHabHOW NMpOEeKUMU. [IeprneHIuKyIapHOe ceyeHne Npu3MBl.
TpexrpanHblii U MHOrOrpaHHbiii yroj. CBONCTBA IJIOCKMX YIJIOB MHOTOIpaHHOro yrija. CBOWCTBAa IJIOCKMX M JIBYITPaHHBIX YIJIOB
TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB U CUHYCOB JJISI TPEXTPAHHOIO YTJIA.

Buasl MmHOrorpanaukoB. PazBepTku MHOrorpanauka. Kparyaiiire nmyt Ha HOBEpXHOCTH MHOTOIPAHHUKA.

Teopema Ditnepa. [IpaBuiibHbIE MHOTOTPAHHUKU. J[BOMCTBEHHOCTH MPABUIBHBIX MHOIOTPAaHHUKOB.

[Tpusma. [lapamnenenunen. CpoiicTBa napamienenunena. [ IpsaMoyronsHeiil napamienenune]. HakIOHHbIE TPU3MBI.

[Mupamuna. Buasl nupamua. D1eMeHTbI NpaBUiIbHONU nupamuibl. [lupamuasl ¢ paBHOHaKJIOHEHHBIMU peOpaMu U IpaHsIMH, UX OCHOBHBIE
CBOKCTBA.

IInomaay noBEpXHOCTEN MHOTOTPAaHHUKOB.

Tena BpameHus: MWIMHAP, KOHYC, map U chepa. CeueHus: NUIMHIPA, KOHYca U mapa. [IlapoBoii cerMeHT, MapoBOi CJIOM, MIapOBOU
cekTop (KOHYC).

YcedeHHas MMpaMuia U yCEYEHHBIA KOHYC.

DOneMeHTHI cepudeckoit reometpun. Konnueckue cedeHus.

KacarenbHble psiMbie U MII0CKOCTH. Brincanubie u onucannbie cepsl. Kacarommecs chepsl. KomOunamy ten BpaiieHus.

Bekrtops! u koopauHaTtel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO. YTOJ MeXAYy BeKTopaMu. CKaIpHOE TPOU3BEICHUE.
VYpaBuenue 1miockoctu. opmynia pacCTOSHHUS MEXIy TOYKaMmu. YpaBHeHUe chepbl. Dopmyna paccTosHUs OT TOYKU JO TUIOCKOCTH.
Crioco0bl 3a1aHusl MPSIMON YPABHEHUSIMHU.

Peuienue 3a1a4d u J0Ka3aTeNbCTBO TEOPEM C TOMOIIBIO BEKTOPOB U METOAOM KOOPAUHAT. DJIEMEHTHI TEOMETPUHU MacC.

[Tonsitue o6bema. O0BEeMBbI MHOTOTPAaHHUKOB. OOBEMBI TE BpalieHus. AKCUOMBI 00bemMa. BbiBoa ¢popMysn 00bEeMOB MPSIMOYTOIEHOTO
napajiejenuneaa, Npu3Msl U nupamMusl. QopMyIibl AJi1 HaAX0XKIEHUs 00bema TeTpasapa. Teopembl 00 OTHOLIEHUAX 00BEMOB.
[TpunokeHus uHTErpajia K BbIUUCICHUIO 00BEMOB U MOBEpXHOCTEH Ten BpauieHus. [Inomans chepudeckoro nosica. O6beM 11apOBOTrO

cinos. [Ipumenenre 06beMOB MPU PEIICHUH 3a]1a4.



[Tnomans chepsl.

Pa3BepTka nunuHapa u koHyca. [lnomans NoBEpXHOCTH HUWIMHAPA U KOHYCA.

KomMOnHanmm MHOTOTPaHHUKOB U TEJI BpAIICHUS.

[Tono6ue B mpoctpancTBe. OTHOLIEHUE 0OBEMOB U TUIOIIA/IeH TOBEPXHOCTEHN MOJOOHBIX UTYD.

JIBU>KEHHST B TPOCTPAHCTBE: MapajuIebHBIA IMEPEHOC, CUMMETPHUS OTHOCHUTEIBHO IUIOCKOCTH, LEHTPAIbHAS CUMMETPHS, IOBOPOT
OTHOCHUTEIBHO HPSIMOIA.

[IpeoOpazoBanue nogodus, romoTeTus. Perenue 3a1a4 Ha MIIOCKOCTH C UCTIOJIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

BeposiTHOCTB U CTATHCTHKA, JIOTHKA, TeOpHUs rpad)oB 1 KOMOMHATOPHUKA

[ToBTOpenue. Mcnonb3oBaHnue TaOMMI] W JuarpaMM JJis MPECTaBJICHUS JaHHBIX. PereHue 3ajady HAa NMPUMEHEHUE OMUCATEIbHBIX
XapaKTEPUCTUK YHUCIOBBIX HAOOPOB: CpEIHUX, HAMOOJBIIETO W HAWMEHBIIETO 3HAYEHUS, pa3Maxa, JUCIEPCUU U CTaHJAPTHOIO
OTKJIOHEHHUs. BbIUuCIEHHME YaCTOT W BEPOSTHOCTEW COOBITHMH. BbluncieHHe BEpPOATHOCTEH B OMNBITAX C PABHOBO3MOXKHBIMU
AJIEMEHTApHBIMU HCXOJaMH. Mcrnonb30BaHMe KOMOMHATOPUKHU. BbIuucieHue BEposITHOCTEN HE3aBUCUMBIX cOObITUM. Mcmonb3oBaHue
(bopMyIIBI CTIOKEHHS BEPOSITHOCTEH, Ararpamm Diiiepa, 1epeBa BeposiTHoCTel, popmynsl bepaysm.

BepostHOCTHOE MPOCTPaHCTBO. AKCHOMBI TEOPUU BEPOSITHOCTEN.

VYcnoBHas BeposATHOCTS. [IpaBuino ymHokeHus BeposaTHOocTer. Dopmyiia nmosHou BepossTHOCTH. Popmyia baiieca.

JluckpeTHbIE CllydallHbIE BEIWYMHBI W pacrpenesieHus. COBMECTHBIE paclpenesieHus. PacnpeneneHne CymMMbl UM TPOU3BEACHUSA
HE3aBUCHMBIX CIy4alHBIX BEJIMYMH. MaTremMaTuuecKkoe OKHAAHWE U JHUCIEPCUs CIyYalHOW BENIUYMHBI. MaTeMaTU4ecKoe OXKUIAHUE U
JIWCTIEPCUSI CYMMBI CITyYailHbIX BEJIMYMH.

bunapnas cnydaiiHas BenuuuHa, pacnpeneneHue bepnymu. ['eomerpuueckoe pacnpeneneHue. buHoMuanbHOE pacnpenesieHue U €ro
CBOMCTBA. | HmepreomMeTpruuecKoe paciupeieieHue U €ro CBOMCTBA.

HenpepriBuble cityyalinbie BennuuHbl. [InotHOCTE BeposiTHOocTH. DyHKIMSA pacnpeneienus. PaBHoMepHOe pacnpeneneHue.

IToka3aTensHOE pacnpcacicHuc, €ro 1mapaMeTpahl.



Pacnpenenenune Ilyaccona m ero npumenHenune. HopmanbHoe pacnpenenenue. @ynkuusa Jlammaca. Ilapamerpsl HOpManbHOTO
pactpenencHus. [IpuMepbl ciiydallHBIX BEIWYHH, MMOJYMHEHHBIX HOPMAJIBHOMY 3aKOHY (IOTPEUNTHOCTh M3MEPEHUI, POCT YEIIOBEKa).
LlenTpanbHas npeaenbHas TeopemMa.

HepaBenctBo YeOnimeBa. Teopema YeOwimieBa u Teopema bepHysum. 3akoH Oosibliux yuced. BbIOOpodHBI MeTON M3MepeHus
BeposiTHOCTEH. Posib 3aKoHa GONBIIKMX YKCeN B HAyKe, IPUPOJIEC U OOIIECTRE.

KoBapuanus n1Byx ciydaitHeix BenuuuH. [lonarue o koaddunmente koppensiuu. CoBMeCTHbIE HAOMIOACHUS ABYX CIy4alHbBIX BEJIMYUH.
Bri6opounsiii koadduimenT koppensaiuu. JIuneitHas perpeccus.

Cratuctuueckas runore3a. CTaTUCTHKa KPUTEpUS U €€ ypOBEHb 3HAYMMOCTH. [IpoBepka mpoCTEMIIMX THUIIOTE3. OMIIMPUYECKUE
pacIpeeneHns U UX CBsI3b C TEOPETUYECKMMH paclpeleIeHusIMU. PaHroBast Koppesinus.

IToctpoenue coorBeTcTBUN. VHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBUA. buekiuu. JluckperHas HenpepsIBHOCTH. [IpuHiumn
Jupuxie.

KoaupoBanue. /[BonyHas 3anmuce.

OcHoBHbIe noHATHs Teopuu Tpados. lepesbs. JBouunoe nepeBo. Cesaznocts. KomnonenTs! cBsizHocT. [lyTu Ha rpade. DitnepoBsl u

['aMuIbTOHOBBI ITyTH.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O MATEPHAUJIA.

Aareopa 10 knace (44)

Ne ypoxka

Tema ypoka

Komn-Bo

JacoB

Tun ypoka

XapaKTepUCTUKa OCHOBHBIX BUIOB IEATEIbHOCTH
YYEHHKA

[ToBTOpenue kypca anredpsl 7-9 kiace

1

[ToBTOpeHue Kypca anredpsl 7-9 kiacc

1

MeToa0I0THYECKON
HaIPaBJIECHHOCTH

OmnepupoBaTh NOHATHSAMH: HATypalbHOE U IIEJI0€ YHCIIO,
JIETUMOCTh YUCell, OOBIKHOBEHHAs! IPO0b, IECATUYHASL APOOB,
palMOHAIBEHOE YUCII0, HPPALIMOHATIBHOE YHCIIO,

HaTypaJ'IBHBIe U LECIbIC YUCiia

B W N

HarypanbHble u niensle yucna

peduekcus

OnepupoBarh NOHATUSAMHU: HATYpalIbHOE U LIEJIO€ YUCIIO,
JEIMMOCTh Yucell, 0OBIKHOBEHHAs P00k, IeCATUYHAS IPOOb,
palMOHATILHOE YHMCIIO, UPPALMOHAIIBHOE YUCIIO,
npuOIMKEHHOE 3HAUCHHE YHCIIA, YaCTh, 10JIsl, OTHOIICHUE,
MPOIEHT, MacIITal.

BoinonusaTe apudmeTnueckre AeUCTBUS C LEIbIMU U
panuoHaJIbHBIMU YU CJIaMH, COUYCTasd YCTHBIC U IMCbMCHHBIC
MPUEMBI, MPUMEHSIS TPU HEOOXOIMMOCTH BBIYHCIUTEIbHBIE
YCTPOWCTBA;

BrInonHATh HECI0XKHbBIE MTPeoOpa30BaHUs YHCIOBBIX
BBIPAKEHUH, COIep KAILUX CTETIEHN YHCENl, KOPHU U3 YHCET;
[Tonp30BaThCs OLIEHKOM U IPUKUIKOM MPU MPAKTUYECKUX
pacuérax;

BbIuuciATh B IPOCTHIX CIydasiX 3HaYEHUs] YUCIOBBIX U
OYKBEHHBIX BBIPQXKEHUM, OCYILIECTBIISASI HEOOXOJUMbIE
MOJICTAHOBKHU M NMPE0Opa30oBaHus,

[IpoBoauTh MO N3BECTHBIM (hOPMYIIaM U IpaBHIIaM
peoOpa3oBaHus OYKBEHHBIX BBIPAKEHUH, BKIFOUAIOIINX
CTETEeHHU, KOPHH.

PanmmonanbHbIe yncaa

OTKpLITI/IH HOBOT'O
3HaHUsA

PanmmonanbHbIe yncaa

Pednexcus

Haxoaute cymmy 0€ckOHEUHO yOBIBAIOLIEH reOMeTpUIeCcKOM
nporpeccun. [lepeBoauTs 6€CKOHEUHYIO IEPHOANIECKYIO
JIpoOb B OOBIKHOBEHHYIO JIPO0b.




HppaumroHanbHble ynciia

HppauunoHnanbHble ynciia

OTKpBITHSL HOBOTO
3HAHUA

Peduekcus

[TpuBOUTH IPUMEPHI (IaBaTh OMpEIe/ICHHE)
aprudMeTHIECKNX KOPHEH HATypaIbHOHN CTETICHH.
IIpuMeHATH npaBwIa NEHCTBUN C paJiMKaIaMH,
BBIPAKEHUSAMU CO CTENEHSIMHU C PAllMOHAIbHBIM
MOKa3aTesieM MPU BBIYUCICHUIX U MpeoOpa3oBaHUIX
Haxoauth cyMmmMy O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON
MIPOrPECCHUHU.

[lepeBonnTh OECKOHEUHYIO IEPUOIUIECKYIO IPOOH B
O0OBIKHOBEHHYIO IPO0Bb.

[TpuBOIUTH IPUMEPHI (IaBaTh OMpEIEIICHHE)
apudMeTHuecKux KOpHEH HaTYpaJbHOU CTENEHH.
[IpumensTh MpaBuia ISHCTBUI ¢ paauKallaMu,
BBIPAKEHUSMU CO CTENEHSIMH C PAllMOHAIbHBIM
[I0KAa3aTeJIeM MPU BBIYUCICHUSX U MPeoOpa3oBaHUSIX
BBIPQYKCHUH.

MHO0XECTBO IENCTBUTENBbHBIX YUCEIT

OTKpBITI/ISI HOBOI'O
3HaHHUA

10

MHO0X€eCTBO ﬂeﬁCTBHTeHLHLIX YHUCCII

11

Mopnynb ne¥CTBUTEIBHOTO YHACIIA

Pednexcus

BBINONHATE BRIYUCICHHUS C JICHCTBUTEIBHBIMHI YUCIAMH
(TOYHBIE U MPUOIMKEHHBIE),

MPeoOPa30BHIBATH YHCIIOBBIC BBIPAKCHHUS.

3HaTh U IPUMEHATH 0003HAYEHHSI OCHOBHBIX MMOJAMHOXKECTB
MHO’KECTBA JICHCTBUTEIBHBIX YHCEI, 0003HAYCHUS YHCIIOBBIX

12

AJMUHHUCTpaTUBHAs KOHTPOJIbHAs paboTa

(BXOHO# KOHTPOJID)

Pa3BuBaromuii
KOHTPOJIb

OnepupoBaTh NOHATUSMU: HATYPaJIbHOE U 1I€JI0€ YHCIIO,
JETUMOCTh YHCeN, OOBIKHOBEHHAS IpO0b, NeCATUYHAS
JIpOo0b, PAIIMOHAIEHOE YKCIIO, HPPAIMOHATBHOE YUCIIO,




IIpuMeHATH npaBuIa JEUCTBUN C paAuKalaMu,
BBIPQ)KCHUSMU CO CTEIIECHIMU C PALIMOHAIBHBIM
[I0Ka3aTeseM IIPU BBIUMCIICHUSAX U PeoOpa3oBaHUIX
BBIPAKCHU.

BBINOSHATE BBIUNCIECHUS C JEHMCTBUTEIbHBIMY YUCIIAMU
(TouHBIC U TPUOITHKEHHBIE),

IpeoOpa30BbIBATh YMCIOBIE BHIPAKECHHUS.

3HaTh ¥ MPUMEHATh 0003HAYECHUsI OCHOBHBIX TOJIMHOXKECTB
MHOKECTBA AEHCTBUTEIbHBIX YMCET, 0003HAUEHUS YUCIOBBIX
MIPOMEKYTKOB.

Jloka3pIBaTh YUCIIOBBIE HEPABEHCTBA.

[TpuMeHsATH CBOMCTBA ACTUMOCTH (CPABHEHHMS [TO MOJTYJIIO
M), HEJIOYUCIEHHOCTh HEM3BECTHBIX IPU PELIEHUH 33a4.

13 . OTKpBITHS HOBOTO [IpuMeHsATH METOJ MaTEeMaTUYECKON MHIYKIIUU
MeTton MaTeMaTU4eCKON MHIYKIIUU .
3HaHUS JUIs I0Ka3aTeNIbCTBA PAaBEHCTB, HEPABEHCTB, YTBEPKICHUH,
14 Mertox MaTteMaTHYECKON MHIYKLIMA Peduekcus 3aBUCANIAX OT
HaTypajibHOTO N.
15 . Pednexcus P
Omnpezenenne 4uciIoBO (QYHKIIMU U CIIOCOOBI €€
3a/laHus
16 Chr e Gy OTKpBITHS HOBOTO Jloka3piBaTh CBOMCTBA QYHKIIMI, HCCIIEI0BATh
i 3HAHUA (yHKINHU 3JIEMEHTAapHBIMH CPEJCTBAMHU.
17 CaoiicTBa GpyHKIUI Pednexcus BoinonusaTe npeobpazoBanus rpaduKkoB
2JIEMEHTapHBIX KIIMH: CBUTH BJIOJIb
18 Pednexcus p q)yHu
[lepuonnyeckue GyHKIUU KOOpPJIMHATHBIX OCEH, CKaTHE U PacTsKEHUE, OTPaKEHUE
mMrrAaArImATT TIa _aantr  amisaarrmr siaodhrrrers Arxrexx 4
19 OTKpBITHS HOBOTO 3Hath onpeneneHrue QyHKIUU, 0OpaTHOM 1aHHOM, yMETh

OObpatHas pyHKIMS

3HaHUA

HaxoauTh popMyny pyHKIMHU, 0OpaTHON JAHHOMH, 3HATH




20

KontpomnbHast padora Ne 2 o anredpe

PazBuBarommuin
KOHTPOJIb

21 YucnoBasi OKpYKHOCTh Ha KOOPIUHATHON OTKpBITHSI HOBOTO
3HaHUS
IUIOCKOCTH
22 OTKpBITHS HOBOTO @opMyIHpOBaTh ONPENEIEHNUE CHHYCA U KO-
Cunyc 1 KocuHyc. TaHreHC ¥ KOTaHIeHC
3HaHUS CHHYCa yIJIa.
23 Tpuronomerpuveckne GyHKIIUH YUCIOBOTO OTKpBITHSI HOBOTO 3HaTh OINpeeNIeHUs] OCHOBHBIX TPUTOHOMETPHUYECKUX
ADIVMEHTA 3HaHUS (GyHKINH, UX CBOWCTBA, CTPOUTH UX rpaduku. 1o rpadpukam
PIyM TPUTOHOMETPHUUYECKUX (DYHKIIUI OMUCHIBATH UX CBOMCTBA.
24 Tpuronomerpuueckre GyHKIIUN YUCIOBOTO Pednexcus
aprymMeHra
25 Tpuronomerpuveckne GyHKIIUN YTIIOBOTO OTKpBITHSI HOBOTO YMeTh nepeBOAUTh U3 IPaJyCHON MepHI yIila B paJHaHHYIO
3HAHUSA Mepy U Ha 000pOT.
aprymMeHra
26 Tpuronomerpruyeckue GyHKIHUN YTIOBOTO Pednexcus

aprymMeHra




27

®dyHknus y = SiN X, y= c0S X UX CBOWCTBA U

rpaduxk.

OTKpBITHSL HOBOTO
3HAHUA

28

®dyHknus y = SiN X, y= c0S X UX CBOWCTBA U

rpaduxk.

Pednexcus

3HaTh ONpEeNICHNs] OCHOBHBIX TPUTOHOMETPHYECKUX

(b yHKIMIA, UX CBOWCTBA,

yMeThb cTpouTh ux rpaduku. Ilo rpapukam
TPUTOHOMETPUYECKUX (DYHKIIMI ONMCHIBATh UX CBOICTBA.

29

KonTponbnas padora Ne 3 o anredpe.

Pa3BuBaromnimii
KOHTPOJIb

IIpencraBnsaTe MHOXECTBA Ha KOOPAMHATHOM INIOCKOCTH.
[IpoBepsaTh IPUHAMIEKHOCTD JIEMEHTA MHOKECTBY
YHUCIIOBOU OKPYKHOCTH.

DopMyIMpPOBATH OIIPEAEICHUE YIIIa, UCII0JIb30BaTh
I'PagyCHYIO M PaJUaHHYIO MEpPBI yIJIa.

[lepeBoanTh TpaTycCHYIO MEPY yIila B paJAHaHHYIO U 00paTHO.
DopMynMpOBaTh ONPEAEICHUE CUHYCA U KO-

CUHYCAa yIJa.

[TpumeHs T OCHOBHBIC (GOPMYJIBI I Sin a u

COS a IpH npeoOpa30BaHUKN TPUTOHOMETPUUECKHUX
BBIPAKEHUM.

@opMyIHpPOBATh ONIPENEICHUE TAHTEHCA U

KOTaHI'€HCa yIJIa.

[TpumensITh OCHOBHBIC hopMyIbl yist tQ @

U ctg a mpu Mpeodpa3oBaHUU TPUTOHOMETPHUUECKUX
BBIPAKCHU .

3HATh ONPEIEIICHNS OCHOBHBIX TPUTOHOMETPHUUECKUX
(GbyHKIMH, UX CBOMCTBA, CTPOUTH UX rpaduku. 1o rpadukam
TPUTOHOMETPUUYECKUX (DYHKIUI ONMCHIBATh X CBOMCTBA.
YMeTb epeBOaUTh U3 IPalyCHOM MEPHI yIiia B paJHaHHYIO
Mepy U Ha 000pOT.

3HaTh ONPE/ENIEHNs OCHOBHBIX TPUTOHOMETPHUECKUX
(GyHKIMH, UX CBOMCTBA,

yMeThb cTpouTh UX rpaduku. Ilo rpapukam
TPUTOHOMETPUYECKUX (YHKIIMI ONMUCKHIBATh UX CBOWCTBA.

30

[MToctpoenue rpaduka pynkuun y=mf(X)

OTKpBITUS HOBOTO
3HAHUS

Ymets ctpouth rpaduk Gpyrkimu Y = mf(x).
[ToHUMATh M UCTIOJIL30BATh (PYHKIIMOHAIBHBIC MIOHITHUS U

31

[MocTtpoenue rpaduka pynkiun y=f(kx)

OTKpBITHS. HOBOTO
3HAHUSA

Ymets ctpouts rpaduk Gyakmun y=Ff(kx).
[ToHUMATh M UCTIOIB30BATh (PYHKIIMOHAIBHBIC TIOHITHUS U

32

I'paduk rapmoHnUecKoro KoieOaHus

OTKpLITI/IH HOBOT'O
S3HaHUA

3HATh aITOPUTM MOCTPOCHUS IpadrKka rapMOHUIECKOTO
KoJIcOaHus.



33 OTKpBITHSI HOBOTO 3HaTh OINpeeNIeHUs] OCHOBHBIX TPUTOHOMETPHUYECKUX
OyHkuuu y = tg X, y = Ctg X, uX CBOWCTBA U 3HAHUSA (GyHKIUH, UX CBOMCTBA,
ey yMeTb CTpouTh UX rpaduxu. Ilo rpapukam
p TPUTOHOMETPHUYECKUX (DYHKIIMI OMUCHIBATH MX CBOMCTBA.
34 Pednexcus 3HaTh ONPEJEIIEHNS OCHOBHBIX TPUTOHOMETPUUECKUX
O®yukuuu y = tg x, y = Ctg X, UX CBOWCTBA U (yHKINH, UX CBOHCTBA,
T yMeTb cTpouTh UX rpaduxu. Ilo rpapukam
P TPUTOHOMETPHUUYECKUX (DYHKIIMI OMUCHIBATh MX CBOMCTBA.
35 OTKpBITHS HOBOTO 3HATh ONPEIEIICHNE KIIUU, OOpaTHOM JaHHOH, YMETh
OOpatrHble TPUTOHOMETPUYECKHE (HYHKIUU p pe ym » OOP oA M
3HaHMS HaXoAuTh GopMyny pyHKIHHU, 0OpaTHOM JaHHOMH, 3HATH
36 OO6partHbIe TPUTOHOMETPHYECKUE (YHKITUN Pednexcus omnpezaeneHus: GyHKIHMI, 0OpaTHBIX YETHIPEM OCHOBHBIM
37 . OTKpBITHSI HOBOTO Pemrates nmpocreiime TpPUroHOMETPUIECKHE YpaBHEHUS,
[Ipocreiinye TpUroHOMETPUYECKHE YPAaBHEHUS
3HaHU HEPaBEHCTBA, a TAK)KE YPABHEHHUsSI M HEPABEHCTBA,
U HEpaBEHCTBA CBOJISIIIMECS K TIPOCTEHIINM TPH TIOMOIIH 3aMEHBI
o HEU3BECTHOT'O, pEIIaTh OHOPOIHBIC ypaBHEHUS. [[puMEeHSTH
38 [Ipocreiimme TpUTOHOMETPUIECKHE YPABHEHUS Pednekcus o
BCE U3Y4YEHHBIE CBOWCTBA U CIIOCOOBI PeILICHUSI
U HEpaBEHCTBA TPUTOHOMETPHUYECKUX YPABHEHU M HEPABEHCTB
> IIPU PELICHUH MPUKIIAJHBIX 33/1a4.
39 [Ipocreiimne TPUroHOMETPUUECKUE YPAaBHEHUS
Y HEpaBEHCTBA
40 AJMUHUCTpaTHBHAsE KOHTPOJIbHAas paboTa Pa3BuBaromuit [IpumeneHne npuoOPETEHHBIX 3HAHUH 3a IEPBOE MOIYTOIUE.
. KOHTPOJIb
(TeKyIIHil KOHTPOJIb)
41 Metoab! pereHust TPUrOHOMETPHUECKUX OTKpBITHSI HOBOTO Pemrate TpuroHOMETpUYECKHE YpaBHEHUS,
o 3HaHUS HEpaBEHCTBA MPH MTOMOIIY BBEACHUS
YpaBHEHHHA .
BCIIOMOTATENILHOTO YIJia, 3aMeHbl HEM3BeCTHOro t=SIin X +
42 Mertoab! pereHusi TPUrOHOMETPHUECKUX Pednexcus COS X
YpaBHEHUH
43 Mertoasl peleHns] TPUTOHOMETPUYECKHUX Pednexcus
YpaBHEHUU
44 Mertoas! peleHns] TPUTOHOMETPUYECKHUX Pednexcus

YpaBHEHUH




45

46

47

Meroas! peleHns: TPUTOHOMETPUYECKUX

ypaBHEHUU

Meroas! peleHns: TPUrOHOMETPUYECKHUX

ypaBHEHUU

KontponbHast padora Ne4 o anreope.

Pednexcus

MeTon0I0TnYECKON
HaIpaBJIECHHOCTH

Pa3BuBaromnmii
KOHTPOJIb

Pemare TpuroHoMeTpudeckrue ypaBHeHus,

HEpaBEHCTBA MIPU [TOMOIIY BBEACHUS

BCIIOMOT'aTeNIbHOTO YIJIa, 3aMEeHBI HeM3BeCTHOro t = Sin X +
COS X

Ymets crpouts rpaduku Gyakiuit Y = mf(x) u y=f(kx).
[ToHnMaTh ¥ UCIOIB30BATh (PYHKIIMOHAIbHBIE IOHITUS U
S3BIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAYCHHUS).
Hcnonb30Bath (GyHKINOHAIbHbIE IPEICTABICHUS U
CBOWCTBA (PYHKIUH [T peIICHUS MAaTeMaTHIECKUX 3a/1a4 U3
pa3IMYHbIX Pa3/IenoB Kypca.

3HaTh AITOPUTM NOCTPOCHUS TpaduKa TrapMOHHIECKOTO
Kosie0aHuUs.

YMeTb CTPOUTD U YNTATh TPaPUKU HyHKIUH.

3HaTh OIpEeNIEHUs] OCHOBHBIX TPUTOHOMETPHUYECKUX
(yHKIUH, UX CBOWMCTBA,

yMeTb cTpouTh UX rpaduku. Ilo rpapukam
TPUTOHOMETPHUYECKUX (DYHKIIMI OMMCHIBATH MX CBOMCTBA.
3HaTh onpeeneHne QyHKIU, 0OpaTHON AAHHOM, yMETh
HaxoauTh popMyny pyHKIMHU, 0OpaTHON JAHHOMH, 3HATH
ornpeeneHus: GyHKIUM, 0OpaTHBIX Y€THIPEM OCHOBHBIM
TPUTOHOMETPHYECKIM

(GyHKLIUSAM, CTPOUTH rpaduk 0OpaTHOM QyHKITHH.

Pemrate npocreiimme TpPUroHOMETPUIECKNE YPABHEHUS,
HEpaBEHCTBA, a TAK)KE YpaBHEHUS U HEPABEHCTBA,
CBOJISIIIMECS K MPOCTEHIINM MPHU MOMOLIH 3aMEHBI
HEM3BECTHOT'O, PEeIIaTh OJHOPOIHBIC YpaBHEHUS. [[puMEeHSTh
BCE M3y4YECHHBIE CBOMCTBA U CIIOCOOBI peIIeHUs
TPUTOHOMETPHUYECKUX YPABHEHUH M HEPABEHCTB

IIPU PELICHUH MPUKJIIAJIHBIX 33/1a4.

Pemath TpuroHomMeTpuiecKkre ypaBHEHUS,

HEpaBEHCTBA IIPU IIOMOIIM BBEICHUS

BCIIOMOTaTeNILHOTO YIJi1a, 3aMEeHBI HeM3BeCTHOro t =Sin X +
COS X.




48 CuHHYC 1 KOCUHYC CYMMBI U Pa3HOCTH OTKpBITHS HOBOTO 3HaTh (hOPMYITBI KOCHHYCA Pa3HOCTU (CYyMMBI) IBYX YTJIOB,
ADLVMEHTOR 3HaHUS (opMyIIBI ISl TOTIOJIHUTENBHBIX YIIIOB, CHHYCA
prym CyMMBI(pa3HOCTH) IBYX YIJIOB, CYMMbI M Pa3HOCTU CHHYCOB
49 CuHyc ¥ KOCUHYC CyMMBI 1 pa3HOCTH Pednexcus U KOCHHYCOB.
BeimonsaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX
apryMeHTOB .
prym BBIPAKEHUH MPU IOMOIIH
50 CuHHYC 1 KOCUHYC CyMMBI U pa3HOCTH Pednexcus @®opmyi.
apryMeHTOB
51 CuHyC ¥ KOCUHYC CyMMBI 1 pa3HOCTH Pednexcus
apryMeHTOB
52 CuHHYC 1 KOCUHYC CYMMBI U Pa3HOCTH Pednexcus
apryMeHTOB
53 OTKpBITHS HOBOTO 3HaTh (GOPMYIIbI TAHI€HCA Pa3HOCTH (CYMMBI) /1B JIOB.
Tanrenc cymMmbl U pa3HOCTH apryMEHTOB p dopy p (Ems) grs i
3HAHUSA BrimonHATe peoOpa3oBaHusi TPUTOHOMETPHYECKUX
54 TaHreHc cyMMBI M pa3HOCTH apryMEHTOB Pednexcus BBIPXCHUM IIPU IIOMOILN
55 Dopmyi.
56 OTKpBITHS HOBOTO 3HaTh (POpPMYNbI IPUBEIEHUS U YMETh UX IPUMEHSITh.
@opMyIIbl IPUBEACHUS p ey puBel ™ p
3HAHUSA
57 Pednexcus
DopmyIsl IPUBEIECHUS
58 OTKpBITHS HOBOTO 3HaTh GOpMYIIbI 1Ji JBOMHBIX U MMOJIOBUHHBIX YIJIOB,
3HAHUA MOHM>KEHUS CTEIICHH.
o BeimonHaTe npeoOpa3oBaHUs TPUTOHOMETPHUUECKUX
@opMyitbl ABOMHOrO aprymenTa. @opmyiibl o
BBIPAKEHUH MPU OMOIIH
MMOHM>KEHUS CTETIEHH. Dopmyi.
59 ®opMyiibl ABOMHOrO aprymenTa. ®opmyiibt Pednexcus 3HaTh (GOPMYIBI 15l ABOWHBIX U OJOBHUHHBIX YIJIOB,
MOHM)KEHUS CTETIeHH. MOHM)KEHHUS CTENIEHMU.
- BrimonHaTe npeoOpa3oBaHus TPUTOHOMETPHUECKUX
60 ®opmyisl ABOMHOrO apryMmenTa. ®opmysisl

IIOHMXKXEHUA CTCIICHU

BBIPQ)XEHUH IIPU OMOLIA
Dopmyi.



61

®opmyiibl ABOMHOTO apryMmeHnTa. opmyibl

ITIOHMXKXCHUA CTCIICHU

62 [IpeobpazoBanre CyMMBI TPUTOHOMETPHUYECKUX OTKpBITUSI HOBOTO BrImonHATh TpeoOpa3oBaHus TPUTOHOMETPHUECKUX
. 3HaHUA BBIPAXCHUI MPU OMOIIN
(GyHKIMK B IPOU3BEICHUE
dopmyi.
63 [IpeoOpazoBaHre CyMMBI TPUTOHOMETPHUECKUX Pednexcus
GyHKIMI B MpOU3BECHIE
64 [Ipeo6pa3oBanue CyMMbl TPUTOHOMETPUUYECKUX Pednexcus BrimonsaTe npeoOpa3oBaHus TPUTOHOMETPHIECKUX
o BBIPAXXCHUI MPU MOMOIIU
GbyHKIWH B TPOU3BEICHUE
dopmyi.
65 [IpeobpazoBanue BeipaxeHus Asin X+ B €0S X k OTKpbITUSI HOBOTO YMeThb permaTh pa3andHbIMU CIIOcO0aMK  YpaBHEHHUSI THIIA
: 3HaHUS .
Buay C sin(x+t) sinx + b cos x =c.
66 [IpeobpaszoBanue BeipaxkeHus Asin X+ B €0S X k Peduexcus
Buay C sin(x+t)
67 MeTo/b1 pelieHus: TPUTOHOMETPUYECKUX OTKpBITHSI HOBOTO 3HaTh Pa3IUYHBIC CIIOCOOBI PEIICHUSI TPUTOHOMETPUIECKHUX
o 3HAHUS YPaBHEHUH.
YpaBHEHHHA
68 MeTopl peleHuss TPUTOHOMETPUYECKUX Pednexcus
YpaBHEHUU
69 MeTto/1b1 penieHrs TPUrOHOMETPUUYECKUX Pednexcus
YpaBHEHUU
70 MeTopl peleHuss TPUTOHOMETPUYECKUX Pednexcus
YpaBHEHUH
71 MeTopl peleHuss TPUrOHOMETPUUYECKUX Pednexcus
yYpaBHEHUU
72 MeTto/1b1 pelnieHns TPUrOHOMETPUUYECKUX Pednexcus

YpaBHEHUH




73

74

Meroas! peleHns: TPUrOHOMETPUYECKUX

ypaBHEHUI

KonTponbhas padorta Ne5 no anredpe

Peduexcus

3HaTh (hOPMYIIbI KOCHHYCA Pa3HOCTH (CYMMBI) IBYX YTJIOB,
(hopMyIIbI 17151 TOMOTHUTENBHBIX YTJIOB, CHHYCA
CyMMbI(pa3HOCTH) IBYX yIJIOB, CYMMbI M Pa3HOCTH CHHYCOB
1 KOCHHYCOB.

BrImonHsATh peoOpa3oBaHus TPUTOHOMETPHUECKUX
BBIPAKEHUM MPU TOMOIIH

Dopmyi.

3HaTh (hOPMYIIbI TAHTCHCA PA3HOCTH (CyMMBbI) IBYX YIJIOB.
BrinonasaTe npeoOpazoBaHusi TPUTOHOMETPUUYECKUX
BBIPKEHUI MPU TOMOIIHU

Dopmyi.

3Hath HOpPMYIBI IPUBEICHUS U YMETh UX IPUMEHSITh.
3HaTh GOPMYIIBI JISI TBOWHBIX U MMOJIOBUHHBIX YTJIOB,
MIOHUKEHUS CTEIICHH.

BrinonasaTe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX
BBIPKEHU MPU TOMOIIU

Dopmyir.

YMeThb permarh pa3IudHbIMU CIIOCO0aMU  YpaBHEHUS THUIIA &
sinx +bcosx=c.

3HaTh pa3IMYHbIE CIOCOOBI PEIICHUSI TPUTOHOMETPUUECKUX

YpaBHEHUH.

75

KomruiekcHble uncna u apupmMeTHiecKue

OoIrepanru HaX HUMHA

OTKpLITI/IH HOBOT'O
3HaHUA

76

KoMmnekcHble uncia u apI/I(l)MeTI/I‘-IeCKI/Ie

Orncpanru HaaQ HUMHA

Pednexcus

77

KowmimrexkcHble unciia u KOOpAWHATHasA

IIIIOCKOCTh

OTKpBITUS HOBOTO
3HaHUSA

78

Tpuronomerpuyeckas popma 3anucu

KOMIIJICKCHOT'O YucCJia

OTKpLITI/IH HOBOT'O
S3HaHUA

HpOI/I3BOJII/ITI> I[el\/JICTBI/ISI C KOMIINIEKCHBIMU YUCJIaMU B
anrebpandeckoit popme.

I/I306pa)KaTL Ha KOMIIIEKCHOH IIOCKOCTH YHCIA.



79

Tpuronomerpuyeckas popma 3arucu

KOMIIJICKCHOT'O YHucCJia

80 OTKpBITHS HOBOTO

KomruiekcHbie nciia u KBaJIpaTHBIC YPaBHEHHS
3HAHUS

81 Pednexcus 3anuchIBaTh KOMILJIEKCHBIC YHCIIa B Pa3IMYHBIX (hopmax

KomruiekcHbie unciia u KBaJIpaTHbIC YPaBHEHHS . o
(anreOpanyuecKoi, TPUTOHOMETPHUYECKOIA).

82 Bo3BeieHEe KOMITJIEKCHOTO YMCIIa B CTEIICHb. OTKpBITHSI HOBOTO [Ipou3BoAUTH ACHCTBUS C KOMIUIEKCHBIMU
W3Bnedenne KyOMYECKOro KOpHS U3 3HAHUS YHCIaMHU, 3aTUCAHHBIMU B Pa3JIMYHBIX (POpMax.
KOMIIJIEKCHOTO YuCia N306paxkaTh Ha KOMILJIEKCHOM MJIOCKOCTH

83 Bo3Benenue KOMILJIEKCHOTO YKCiia B CTEIEHb. Pednexcus (burypsl, 3aJaHHBIC YPAaBHEHUSMU U HEPABEHCTBAMU HAJI
W3Bnedenne KyOMYeCKOro KOpHS U3 KOMIUICKCHBIMU YHCIIAMHU.

KOMILIEKCHOTO YHCIa

84 Bo3BeieHrEe KOMITJIEKCHOTO YMCIIa B CTEIICHb. Pedrnexcus
W3Bnedenne KyOMYECKOTo KOPHS U3
KOMILIEKCHOTO YHCIa

85 PasBuBaromumii
KonTtpomnsHas padora Neb mo anreodpe.

KOHTPOJIb

86 OTKpBITHS HOBOTO

YucnoBbie OCIEI0BATEIIBHOCTH
3HaHUS
87 OTKpBITHSI HOBOTO

Hpeneﬂ YHCIO0BOM MOCIEI0BATEILHOCTH.

3HaHUA




IIOCICOBATCIIBHOCTH.

88 OTKpBITHS HOBOTO DopMyIMpOBaTh /1Ba ONPEIEICHUS NIpeaea
3HaHUA (GyHKLNY, TOHUMATh UX 3KBUBAJIEHTHOCTD.
Brraucnare npocreiimme npeaens GyHKIUN B
TOYKE, UCII0JIb3Ys ONPE/IEICHHUS.
BeruucnaTte npocrenme npeaeisl, B TOM YUCIE C
HCIOJIb30BAHUEM «3aMEUaTEIbHBIX »
[Ipenen ¢pynkuuu. 1
IIPENIETIOB.
89 [Ipenen GyHakmmm. 1 Pednexcus DopMyIUpOBATH ABA ONPEACICHUS Ipeaeia
B R T
90 . OTKpBITHS HOBOTO 3HaTh ONPEECICHUE NPOU3BOIHOM.
Omnpenenenne NpoOU3BOIHOM. 1
3HaHUs [Ipon3BOANUTE BBIYMCICHUE TPOU3BOIHBIX.
91 OTKpBITHS HOBOTO
Boruncnenue npou3BoAHbIX. 1
3HaHUS
92 Boruncnenue npou3BoIHbIX. 1 Pednexcus [Ipon3BoANTE BBIYHMCICHNUE IPOU3BOJHBIX (KaK IO
OIIpE/ICNICHUIO, TaK U C UCIIOJIb30BAHUEM TEOPEM O
93 Brruucnenue npou3BOAHBIX. 1 Peduexcus o
JEHCTBUSIX) ¥ IEPBOOOPA3HBIX (B TOM UYHCIIC
94 Boruncnenue npou3BoIHbIX. 1 Pednexcus YJOBJIETBOPSIOIUX HAYaJIbHBIM YCIOBUSM).
95 B 1 p Pemrare 3a1aun Ha HaXOXKJEHNUE KacaTeIbHON
BIUCIICHHE MPOU3BO/HBIX. edeKCHs K KPUBOH KaK B TOUKE KPUBOM, TaK U MPOXOIAIIUX YEPE3
96 Z[H(b(bepeHqu()BaHHe CIIOKHOUN (bYHK]_H/H/I OTKpI)ITI/Ifl HOBOT'O TOYKY BHC KpHBOﬁ, a TaKXKC HaXOAUTh 06]]_[1/16 KacCcaTCJIIbHBIC
6 . 1 3HAHUS JIBYX KPUBBIX, YTIIbI MEKY KPHBBIMH.
HuddepennmrpoBanne 00paTHON (YHKIIUH. PemraTe 3agaum, cBsI3aHHEIE C TOHATHEM
97 Pedexcus KpaTHOT0 KOPHSI MHOTOWIEHA, COOTHOLIEHHEM
MEX1y KOPHSIMHU MHOTOYJIEHA U €T0 MPOU3BOIHOM.
Pemats 3a1aun, cBsI3aHHBIE C IOHATUEM KPAaTHOTO KOPHS
. MHOTO4JIEHa, COOTHOIIIEHHEM MEXy KOPHSIMU MHOTOUYJIeHa
JuddepennnpoBanue cI0KHON QyHKINN. .
1 €r0 IPOU3BOJHOM.
JuddepenunpoBanue o6paTHON QYHKIUH. 1
U €r0 IPOU3BOJHOM.
98 . OTKpBITHSL HOBOTO Pemarts 3agaun Ha HaXOXKIEHUE KacaTeIILHOM
VYpaBHeHHe KacaTenbHOU K rpaduKy ¢ yHKIUN 1 o .
3HAHUSA K KpUBOM KaK B TOUKE KPUBOM, TaK ¥ MPOXOASIINX YEPE3
2 VYpaBHeHHe KacaTenbHOU K rpaduKy ¢ yHKIUN 1 Pednexcus TOUKY BHE KPHUBOM, a TaKKe HAXOAUTh OOLIME KacaTeIbHbIE

TYMY T TAATITT TYS  YTTIT T A AAATATINT TAATITIT TR ATT
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KonTtponbHas padora Ne7 o anreodpe.

Pa3BuBarommii
KOHTPOJIb

®opMynHpoBaTh ONPEEIICHUE Mpeeia
MOCJIEI0BATENILHOCTH «HA PA3JIMYHBIX S3bIKAX .
Jloka3pIBaTh HaJIM4KE MpE/eNa U BEIUUCISTD

€ro 10 ONPEEIICHUIO.

Hcnonb3oBarsk Teopemy bonbiiano — Beiiepirpacca aiis
JI0Ka3aTeNNbCTBA HAMUKSA IIpeena.

Boruncnsate npeensl ¢ IoMoIbio TeopeM 00
apuMeTHIECKUX JTCUCTBUSAX, A TAKIKE BBIJICISIS «TJIABHYIO
4acTh)» COOTBETCTBYIOIIEH MOCIEA0BATEIHHOCTH.
CpaBHUBaTh OECKOHEYHO OOJBINHE U OECKOHEYHO MaJTble
MOCJIEZIOBATEILHOCTH.

3HaTh ONpeIeIeHUE TPOU3BOIHOM.

[Ipou3BOINTH BBIUMCICHUE TPOU3BOTHBIX.

[Tpon3BOaUTH BHIYMCIICHHE MPOU3BOIHBIX (KaK IO
OTIpeICNICHUIO0, TaK U C UCIOJIb30BAHUEM TEOPEM O
JICHCTBHUAX) U TIEPBOOOPA3HBIX (B TOM YHCIIC
YIOBJIETBOPSIONINX HAYAJIbHBIM YCIOBUSM).

Pemiate 3a1aun Ha HaxOXKJIEHUE KacaTeIbHON

K KpUBOHM KaK B TOUKE KPUBOM, TaK M MPOXOASIINX Yepe3
TOYKY BHE KPUBOH, a TAKKE HAXOJIUTh OOIIHME KacaTelIbHbIC
JIBYX KPHUBBIX, YTl MEKY KPUBBIMH.

Pemiate 3agaun, cBsI3aHHBIE C TOHITHEM

KpaTHOT'O KOPHS MHOTOWIEHA, COOTHOILIEHUEM

MEXy KOPHSIMH MHOTOWJIECHA U €T0 MPOU3BOIHOM.
Pemiate 3a1aun, CBA3aHHBIE C MIOHATUEM KPaTHOTO KOPHS
MHOT'OYJIEHa, COOTHOIIIEHUEM MEX1y KOPHSIMU MHOTOWICHA
U €r0 MPOU3BOIHOM.

101 [IpuMmeHeHne MPOU3BOIHOM sl UCCTIET0BAHUS OTKpBITHUS HOBOTO HccnenoBath pyHKIIMIO HA MOHOTOHHOCT U DKCTPEMYMBI.
T 3HAHUSA HccnenoBath GyHKIMIO HA BBITTYKIIOCTH H
i MIPUMEHSTH CBOWCTBO BBIMTYKJIOCTH ()YHKIIMH
102 [IpuMeHeHne Npon3BOIHOM Jisi KCCIEAOBaHUS Pednexcus K pelIeHuIo 3a/1ad.
byHKIUH
103 OTKpBITHS HOBOTO Haxoautes Hanbonbliee 1 HaMMEHbIIIee 3HaYeHUs () YHKITUU

[Toctpoenue rpadukoB GyHKIUI

3HaHUA




104 [IpumeneHnne npou3BOIHOM ISl OTHICKAHUS OTKpBITUSI HOBOTO
HauOOJBIINX U HAUMEHBIINX 3HAYCHUH 3HAHUS
HEenpepbIBHON (hYHKIUH.

105 [IpuMeHeHne Npon3BOIHOM 1JIs1 OTBICKAHUS Peduekcus
HauOOJBIINX U HAUMEHBIINX 3HAYCHUH
HEenpepbIBHON (hYHKITUH.

106 [IpuMeHeHne Npon3BOIHOM 1JIs1 OTBICKAHUS Peduekcus
HauOOJIBIINX U HAUMEHBIINX 3HAYCHUH
HENPEePLIBHON (HYHKITUH.

107 [IpuMeHeHne npon3BOIHOM JIsi OTBICKAHUS Pednexcus
HauOOJBIINX ¥ HAUMEHBIINX 3HAYCHUH
HENPEePLIBHON (hYHKITUH.

108 PazBuBaromuit

KOHTPOJIb

KonTponbnas padorta Ne§ no anredpe

Ha oTpe3ke. Haxomauth yrimoBoit koadpumueHT kacareabHOM
K rpaduKy GyHKIIMU B TOUKE C 3aaHHON abcumccon XO0.
3anuceIBaTh ypaBHEHUE KAcaTeNbHOM K rpaduKy QyHKIUH,
3aJJaHHOU B TOYKE.

[TpuMeHsATh MPOU3BOJHYIO ISl TPUOIMKEHHBIX
BBIYMCIICHU.

HaxoauTte mpoMeXyTKH BO3pacTaHus U YObIBAaHUS ()YHKITHH.
JlokaspIBaTh, 4TO 3a7aHHast QYHKIIHS BO3pacTaeT (YObIBAET)
Ha yKa3aHHOM IPOMEKYTKE.

Haxonutes Hanbounbliiee 1 HaMMEHbIIIee 3HaUeHUs

G yHKITIH.

HaxonuTs BTOpYIO MIPOU3BOIHYIO U YCKOPEHHE Mpoliecca,
OIKCBHIBAEMOT0 IIpU TToMoIu Gpopmyisl. HccnenoBath
(GYHKIHIO ¢ TIOMOIIBIO TIPOU3BOTHON M CTPOUTH €€ rpaduk.
[IpuMeHSITh MPOU3BOAHYIO IIPH PEIICHUN T€OMETPUUYECKUX,
(hU3HYeCKUX U IPYrUX 33]ad.
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[IpaBuio ymHoxxeHusa. KomOunaropHsle 3a1aun.

[lepectanoBKU U (haKTOPHAIIBL.

OTKpBITI/IH HOBOI'O
3HaHHUA

(bu3MYecKUX U IPYrux 3ajaad.

[IpuBOUTH IPUMEPHI CYHYAHHBIX, TOCTOBEPHBIX

Y HEBO3MOKHBIX COOBITHIA.

3HATh OMPECIICHUS CYMMBI ¥ TIPOU3BEICHUS COOBITHIA.
3HaTh ONpe/eieHnEe BEPOATHOCTH COOBITHS B KJIACCUYECKOM
MMOHUMAaHWH.

[IpuBOIUTH MIPUMEPHI HECOBMECTHBIX COOBITHIA.

HaxoauThs BEpOSATHOCTh CYMMBI HECOBMECTHBIX

COOBITHH.

HaxoauTs BEpOSTHOCTH CyMMBI IIPON3BOTBHBIX

COOBITUH.

Nwmets nipeacTaBiienne 00 yCIOBHON BEPOSATHOCTH COOBITHIA.
3HaTh CTPOroe onpezeeHne He3aBUCUMOCTH JIBYX COOBITHIA.
3HaTh onpeneneHue Gpakropuaia.

BoruncnsTe BEpOSATHOCTD MOTYYEHHUSI KOHKPETHOTO Yncia
YCIIEXOB B HCIBITAaHUSIX bepHyIuim.

110

[IpaBuio ymHoxxenusa. KomOunaropHsle 3a1aun.

[lepecTaHoBKHU U (paKTOpHATEIL.

Peduexcus

111

BLI60p HECKOJBKHX 3JIEMEHTOB. buHOMHaIbLHEIE

KO3 (QULIHEHTHI

OTKpLITI/IH HOBOT'O
3HaHUA

112

Bb160p HECKOIBKUX 37IeMEHTOB. buHOMUanbHbIE

KO3 PHUIIMEHTHI

Pednexcus

[IpuBOAUTE IPUMEPBI CITy4aHBIX, JOCTOBEPHBIX

1 HEBO3MOJKHBIX COOBITHH.

3HaTh ONPEEICHNS CYMMbI U IIPOU3BEIECHUS COOBITU.
3HaTh OIpeesieHe BEPOATHOCTH COOBITHS B KJIACCHYECKOM
ITIOHUMAaHHH.

[TpuBOAUTH MPUMEPHI HECOBMECTHBIX COOBITUH.

113

CrnyyaiiHble COOBITHS U BEPOATHOCTH

OTKpLITI/IH HOBOT'O
3HaHUA

114

CrnyyaiiHble COOBITHS U BEPOATHOCTH

Pednexcus

Onpenensitb TONyCTUMOCTb (HEIOMYCTUMOCTD)
MIPUMEHEHUSI KJIIACCUYECKOTO ONPEEIICHNS BEPOSITHOCTH B
3a/1a4ax ¢ MPAaKTHUYECKUM COJEPIKAHUEM.

[V

D rrrrrarrams o oo amrraamer ool rrATTATIT AxTer
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KonTtponbHast padora Ne9 no anredpe

[IpuBOIUTE IPUMEPHI CIYHIANHBIX, TOCTOBEPHBIX

Y HEBO3MOKHBIX COOBITHI.

3HATh OMPEENICHUS CYMMBI U TIPOU3BEIECHUS COOBITHIA.
3HaTh ONpE/IEICHNE BEPOATHOCTH COOBITHS B KJIACCHUECKOM
IIOHUMAaHHH.

[IpuBOIUTE IPUMEPHI HECOBMECTHBIX COOBITHIA.

HaxoauTh BEpOSTHOCTh CYMMBI HECOBMECTHBIX

COOBITHH.




Haxoauts BEpoSITHOCTh CyMMBI POU3BOJIbHBIX

COOBITHH.

Nmets nipencTaBienre 00 yCIOBHON BEPOSATHOCTH COOBITHIA.
3HaTh CTPOTroe ONpeIesieHUe He3aBUCUMOCTH JIBYX COOBITHM.
3Hath onpeneneHue hakropuana.

BoIanciisiTe BEpOATHOCTH MOJTYYEHHUSI KOHKPETHOTO YHCIIa
yCrexoB B UcbITaHUsIX bepHymiu.

Onpenenars T0MyCTUMOCTh (HEIONyCTUMOCTB )
MPUMEHEHHUSI KJIaCCUYECKOTO ONPE/IEICHUSI BEPOSITHOCTH B
3a7a4ax C MPAKTUYECKUM COJAEPKAHUEM.

BbI4ucnsTh BEPOSATHOCTH COOBITHI, UCTIONIB3Ys
KJIACCUYECKOE M T€OMETPUUECKOE ONIPEAECIICHUS.

116 Metononornyeckoil | 3HaTh U3y4EHHBIN MaTepual.
O0o0maroIee MOBTOPEHUE TI0 alredpe 1 HaNpaBICHHOCTH [IpuMeHsATh CBOM 3HAHHS HA MPAKTHKE.
117 O6o01aro1ee MOBTOPEHKE 1O alredpe 1 Metononornyeckoil | 3HaTh U3y4EHHBIN MaTepual.
118 OGoGImaIoNee HOBTOPEHKE 110 AreGpe 1 HaNpaBICHHOCTH [TpuMeHsTH CBOM 3HAHUS HA MPAKTHKE.
119 O6o0maromiee MOBTOPEHHE I10 anredpe 1
120 Oo6o0maroree MOBTOPEHKE TI0 alredpe 1
121 AJIMUHHMCTpATHUBHAs KOHTPOJIbHAs paboTa PazBuBaroniuit
(UTOrOBBII KOHTPOJIb) 1 KOHTPOIIE
122 O6o061matroniee NOBTOpEHKE MO anredpe 1 Metononornyeckol | 3HaTh U3y4EHHBIN MaTepHUal.
123 G e ——— 1 HaIpPaBICHHOCTH [TpuMeHsATH CBOM 3HAHHS HA MPAKTHKE.
124 O6o01maroiee MOBTOPEHUE 0 anredpe 1
125 O6o061maroiiiee MOBTOpEHUE MO anredpe 1
126 O6o061matoiiee MOBTOpEHUE o anredpe 1
127 O6o061matoiiee MOBTOpEHUE o anredpe 1 Merononornyeckoi | 3HaTh U3YYCHHBIA MaTepHrall.
128 OGoGIaoNIEe TOBTOpEHIE 10 anrebpe 1 HaTpPaBJICHHOCTH [TpuMeHsTH CBOM 3HAHMS HA MPAKTHKE.
129 O6o061matoniee MOBTOpEHUE O anredpe 1




130 O6o0maroiee MOBTOPEHHE 10 anredpe 1
131 Ob6o0m1aroree MOBTOPEHKE 10 alredpe 1
132 O6o061aronee MOBTOPEHUE 0 anredpe 1 Merononornyeckoi | 3HaTh U3Y4YECHHBIA MaTepual.
HAIPaBJIEHHOCTH [TpuMeHsATh CBOM 3HAHMS HA MPAKTHKE.
133 Ob6o0m1aroree MOBTOPEHKE 10 anredpe 1 P p P
134 Ob6o0m1aroree MOBTOPEHKE 10 alredpe 1
135 O6o061maro1iee MOBTOpEHUE MO ainredpe 1
136 O6o061maroiiee MOBTOpEHUE MO ainredpe 1
TEMATHUYECKOE IINTAHUPOBAHUE YYEGBHOI'O MATEPHUAJIA.
Auareopa 10 kaace (24)
Ne ypoka Tewma ypoka Kon-Bo Tun ypoka XapakTepUCTUKA OCHOBHBIX BUJIOB JI€STEIIBHOCTH
9acoB yHicHHKa
1 [ToBTOpenue kypca anredpsl 7-9 kiace 1 Metoponornyeckoid | OnepupoBaTh NOHATUSAMU: HATYPAJIbHOE U LEJIOE YUCIIO,
HAaIMpPaBJIEHHOCTH JETUMOCTh YHCeN, OOBIKHOBEHHAsI Ip00b, ecATUYHAs IPOOB,
2 HartypanbHble 1 1iensle yncia 1 OTKpBITHSI HOBOTO OmnepupoBarh MOHATUSAMH: HATYPaJIbHOE U IEJI0€ YHCIIO,
3HaHUS JIeTUMOCTh YUCell, 0ObIKHOBEHHAs JIPO0b, IeCATUYHAs APOOB,
3 OTKpBITHSI HOBOTO Haxoaute cymmy 0eckoHeUHO yOBIBaIOIIEH reoMeTpudecKoi
PammmonanbHbie yucia 1 P A yMMy y = P
3HaHUS nporpeccun. [lepeBoauTh OECKOHEUHYIO TEPHOANYECKYIO
4 OTKpBITHS HOBOTO JIpoOb B OOBIKHOBEHHYIO JIPO0b.
3HaHUS [MpuBOIUTH IPUMEPHI (IaBaTh OMpEIeIICHHE)
apu(MeTUYeCKuX KOpHEH HaTypajJbHOU CTENEHU.
IIpuMeHATH npaBuIa JEUCTBUN C paJvKaIaMH,
WppannoHaibHble Yncia 1
BBIPQKEHUSIMH CO CTENEHSIMHU C pallMOHAIbHBIM
5 . OTKpBITHSI HOBOTO BEITIOTHATE BBIYUCIEHHS C ICHCTBUTEIHHBIMHI YHCIIAMH
MHOXeCTBO JIEHCTBUTENBHBIX YHCEI 1 .
3HAHUS (TOYHBIC U MPUOIMKEHHBIE),
6 AJMHHHCTpaTUBHAsI KOHTPOJIbHAS paboTa PazBuBaromuit OmnepupoBarh MOHATHSIMH: HATYPAITFHOE H MEJI0€ YNCIIO,
. KOHTPOJIb JIeTUMOCTh Yucell, 0OBIKHOBEHHAs! P00k, AeCATHUHAS
(BXOJIHOM KOHTPOJIb) 1

Ipo0b, PaIMOHATIEHOE YKCII0, HPPALMOHAIBHOE YUCIIO,




IIpuMeHATH npaBuIa JEUCTBUN C paAuKalaMu,
BBIPA)KCHUSMU CO CTEIECHIMU C PALIMOHAIBHBIM
[I0Ka3aTeseM IIPU BBIUMCIICHUSAX U PeoOpa3oBaHUIX
BBIPAKCHU.

BBINOSHATE BBIUNCIECHUS C JEHMCTBUTEIbHBIMY YUCIIAMU
(TouHBIC U TPUOITHKEHHBIE),

IpeoOpa30BbIBATh YMCIOBIE BHIPAKECHHUS.

3HaTh ¥ MPUMEHATh 0003HAYECHUsI OCHOBHBIX TOJIMHOXKECTB
MHOKECTBA AEHCTBUTEIbHBIX YMCET, 0003HAUEHUS YUCIOBBIX
MIPOMEKYTKOB.

Jloka3pIBaTh YUCIIOBBIE HEPABEHCTBA.

[TpuMeHsATH CBOMCTBA ACTUMOCTH (CPABHEHHMS [TO MOJTYJIIO
M), HEJIOYUCIEHHOCTh HEM3BECTHBIX IPU PELIEHUH 33a4.

7 . Peduekcus
Onpenenenne YUCIOBONM (DYHKIIUU U CTIOCOOKI €€
3a/laHus
8 Chr e Gy OTKpBITHS HOBOTO Jloka3pIBaTh CBOMCTBA (PYHKIIMH, HCCIIEIOBATH
i 3HaHMS (yHKINHU 3JIEMEHTAPHBIMH CPECTBAMHU.
9 Pednexcus BoinmonusaTe mpeobpazoBanus rpadukoB
[lepuognueckue GyHKINN .
3JIEMEHTApHBIX (QYHKIMNA: CIBUTH BJIOJIb
10 OTKpBITHS HOBOTO 3HaTh onpeeneHne QyHKIMHU, OOpaTHON JaHHOM, yMETh

OObpatHas pyHKIMS

3HaHUA

HaxoauTh popMyny GpyHKIMHU, 0OpaTHON JAHHOMH, 3HATH
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KontpomnbHast padora Ne 2 o anredpe

PaszBuBaromui
KOHTPOJIb

12 YucnoBast OKpYKHOCTb Ha KOOpPJUHATHON OTKpBITHS HOBOTO
3HAHUA
IJIOCKOCTH
13 OTKpBITHS HOBOTO @opMyIHpOBaTh ONPENEIEHNUE CHHYCA U KO-
Cunyc n kocunyc. TaHreHc U KOTaHIreHe
3HAHUSA CHUHYCa yIJa.
14 Tpuronomerpruyeckue GyHKIIUHA YUCIOBOTO OTKpBITHS HOBOTO 3HATh ONPEIEIICHNS OCHOBHBIX TPUTOHOMETPUUECKUX
ADFVMEHTA 3HAHUSA (GyHKINH, UX CBOWCTBA, CTPOUTH UX rpaduku. 1o rpadpukam
PIyM TPUTOHOMETPUUECKUX (PYHKIIMI ONUCHIBATh UX CBOMCTBA.
15 ®dyHKIUA y = SiN X, y= COS X WX CBOWCTBA U OTKpBITHS HOBOTO 3HATh ONPEIEIICHNSI OCHOBHBIX TPUTOHOMETPHUUECKUX

rpaduk.

3HaHUsA

(GyHKINH, UX CBOMCTBA,
yMeTbh cTpouTh ux rpaduxu. Ilo rpadpukam
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KonTponbnas pabora Ne 3 o anredpe.

Pa3BuBarommii
KOHTPOJIb

[IpencraBisTh MHOXECTBA Ha KOOPJAWHATHOM MIOCKOCTH.
[IpoBepsATh NPUHAIIEKHOCTD ITEMEHTAa MHOKECTBY
YHUCIIOBOU OKPYKHOCTH.

DopMyIHpoBaTh ONpeAeICHUE YIiia, HCIO0Ib30BaTh
TpalyCHYIO ¥ paJIUaHHYIO MEPHI yIia.

[lepeBoauTh rpasycHyI0 MEpY yria B paJlaHHy0 U 00paTHO.
DopMyIMpOBaTh ONPEAEIEHUE CUHYCA U KO-

CHUHYCa yrJja.

[TpumMeHsaTH OCHOBHBIC (HOPMYITBI IS Sin a U

COS a MpH npeoOpa3zoBaHUKN TPUTOHOMETPUUECKHIX
BBIPaKCHU.

DopMyIHpoOBaTh ONpeAeNiCHUE TAaHTeHCa U

KOTaHI'€Hca yIia.

[IpumensTs ocHOBHBIE hopMyabl s tg a

U ctg a mpu MpeoOpa3oBaHUH TPUTOHOMETPHUECKUX
BBIPAKEHUM.

3HaTh ONpeIeNICHNUs OCHOBHBIX TPUTOHOMETPUYECKUX
(GyHKIM, UX CBOMCTBA, CTPOUTH UX rpaduku. [1o rpadukxam
TPUTOHOMETPUYSCKHUX (PYHKIIUN OTMHMCHIBATH UX CBOMCTBA.
YMeTh nepeBOAUTh U3 IPayCHON MEpHI YIiia B paJuaHHYIO
Mepy ¥ Ha 000pOT.

3HaTh ONPEJEIEHUSI OCHOBHBIX TPUTOHOMETPUUECKHUX
(hyHKIMIA, UX CBOMCTBA,

yMETb CTpouTh UX rpaduxu. [lo rpapukam
TPUTOHOMETPHUECKUX (DYHKIIMI OMUCHIBATh UX CBOWCTBA.

17 OTKpPBITHS HOBOTO YMeTh cTpouTh rpaduk kuuu Yy = mf(x).
[MocTpoenue rpaduka pynkuun y=mf(X) p p paguK ym y ()
3HaHUs [ToHnMaTh 1 UCMOIH30BATh (PYHKIIMOHAIbHBIC TTOHSTHUS U
18 OTKpBITUSI HOBOTO YMeTh cTpouTh rpadux ki y=f(kx).
[Moctpoenue rpaduka pynkiun y=f(kx) p p paguK Gym SIS,
3HAHMUSI [ToHnMaTh U UCMOJIb30BaTh (DYHKITMOHATBHBIE TOHITHS U
19 OTKpBITHS HOBOTO 3HATh ONPEJEIIECHNS OCHOBHBIX TPUTOHOMETPHUUECKUX
OyHknmy y = tg X, y = Ctg X, UX CBOWCTBA U 3HAHUSA (b yHKIMIA, UX CBOWCTBA,
e yMEeTb CTpouTh uX rpaduxu. [To rpadukam
P TPUTOHOMETPHYECKHUX (DYHKIIMI OMUCHIBATh UX CBOWCTBA.
20 OTKpBITHS HOBOTO 3HATh ONPEIEIICHNE KIIUK, OOpaTHOM JaHHOH, YMETh
OO6paTHble TPUrOHOMETpUUYECKHE (HYHKIIUH p pea Uy, GG e M
3HAHUSA HaxoauTh popmyny GyHKIMH, 0OpaTHON JaHHOH, 3HATH
21 OTKpBITHS HOBOTO Pematp npocreiinme TpUroHOMETPUUECKUE YPABHEHMSI,

HpOCTCfII.HHC TPUTOHOMETPHUYICCKUC YPABHCHU A

3HaHUA

HCPABCHCTBA, d TAKXKC YPABHCHHA U HCPABCHCTBA,




Y HEpaBEHCTBA

CBOJAIIMECS K IPOCTEUIINM IIPU TOMOIIY 3aMEHBI
HEU3BECTHOTI'O, peliaTh OAHOPOAHBIE ypaBHEHUs. [IpuMenaTh

22 [Ipocreiimne TPUroHOMETPUUECKHUE YPaBHEHUS Pednexcus o
BCE M3yYCHHBIC CBOMCTBA U CIIOCOOBI PEIICHUS
Y HEpaBEHCTBA TPUTOHOMETPUYECKHUX YpaBHEHUI 1 HEPABEHCTB
23 AJIMUHHCTpaTHBHAS KOHTPOJIbHas paboTa PazBuBaromuit [IpuMeHeHne MproOPETEHHBIX 3HAHUH 32 IIEPBOE MOIYTOIHE.
. KOHTPOJIb
(TeKyImMii KOHTPOJIb)
24 MeTo/bI pelieHus TPUTOHOMETPUUYECKUX OTKpBITHS HOBOTO Pemrate TpuroHOMETpUYECKHE YpaBHEHUS,
. 3HAHUSA HEPaBEHCTBA MPU TIOMOIIH BBEICHUS
YpaBHEHHIA .
BCIIOMOTATENILHOTO yIJIa, 3aMEeHBI Hen3BecTHoro t=sin x +
25 MeTobl pelieHus: TPUrOHOMETPUUYECKUX Pednexcus COS X

YpaBHEHUU
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KonTponbnas padota Ne4 no anredpe.

Pa3BuBarommii
KOHTPOJIb

Ymertb ctpouts rpaduku Gyrkiui Y = mf(x) u y=f(kx).
[ToHnMaTh 1 UCMONIL30BaTh (DYHKITMOHATIBHBIC TOHITHS U
SI3BIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUCHUS).
Hcnonb3oBath QyHKIIMOHATBHBIC IPEICTABICHUS U
CBOWCTBA (PYHKIUH [T pEIICHUSI MATEMaTHIECKUX 3a/1a4 U3
Pa3IUYHBIX pa3esioB Kypca.

3HaTh AITOPUTM TIOCTPOCHUS TpaduKa rapMOHUIECKOTO
KoJIeOaHuUs.

YMETb CTPOUTP U YNTATh TPAPUKU HYHKIIUH.

3HATh ONPE/IEIICHNUS] OCHOBHBIX TPUTOHOMETPHUECKUX
(hyHKIMIA, UX CBOHCTBA,

yMeThb cTpouTh ux rpaduku. I1o rpapukam
TPUTOHOMETPHUYECKUX (DYHKIIUI ONMCHIBATH MX CBOMCTBA.
3Hath onpeeneHne GyHKIMU, OOPaTHON TaHHOW, yMETh
HaxoauTh popMyny GpyHKIMH, 0OpaTHON JAHHOMH, 3HATH
omnpezaeneHus: QYHKINI, 0OpaTHBIX Y€THIPEM OCHOBHBIM
TPUTOHOMETPHYECKUM

(GyHKIUAM, CTPOUTH rpaduk 0OpaTHOMN PYHKITHH.
Pemrates npocreiiime TPUroHOMETPUIECKUE YPABHEHUS,
HEPaBEHCTBA, a TAK)KE YPaBHECHUSI M HEPABEHCTBA,
CBOJISIIUECS K IPOCTCHIIIUM TTPH ITOMOIITH 3aMEHBI
HEW3BECTHOTO, peliaTh OJHOPOHBIC ypaBHEHUs. [IpUMeHATh
BCE M3YyUEHHBIE CBOMCTBA U CIIOCOOBI peIIeHUs
TPUTOHOMETPUYCCKHUX YpaBHEHUI W HEPABEHCTB

MIPH PEIICHUH MPUKJIAIHBIX 3a]1a4.

Pemiate TpuroHoMeTpuieckue ypaBHeHUS,

HEpaBEHCTBA MPU MTOMOIIH BBEIACHUS

BCIIOMOTATENILHOTO yIJIa, 3aMEHBI HeM3BeCcTHOro t =Sin X +
COS X.

27 CuHHYC 1 KOCUHYC CYMMBI U Pa3HOCTH OTKpBITHS HOBOTO 3HaTh (HOPMYITBI KOCHHYCA Pa3HOCTH (CYMMBI) IBYX YTJIOB,
AT 3HAHUA (hopMyIIBI TS TOTIOJIHUTENBHBIX YIIIOB, CHHYCA
CYMMBI(Pa3HOCTH) JIBYX YIJIOB, CYMMbI U Pa3HOCTH CHHYCOB
28 TS G T TESHOGTE Spr T OTKpBITHS HOBOTO 3HaTh (hOPMYIIBI TAHTEHCA PA3HOCTH (CyMMBI) IBYX YTJIOB.
3HAHUSA BoinonHsATh mpeoOpa3oBaHus TPUTOHOMETPUUYECKUX
29 OTKpBITHS HOBOTO 3HaTh GOPMYIIbI IPUBEIEHUS U YMETh UX PUMEHSTb.

@opMyIbl TPUBEICHHUS

S3HaHUA




30 Pednexcus
DopmyJibl TPUBEICHUS
31 OTKpBITHS HOBOTO 3Hath (GOPMYIBI AJIsl ABOWHBIX U OJOBUHHBIX YIJIOB,
3HAHUSA MOHKEHUS CTETICHHU.
. BoinonusaTe mpeoOpa3oBaHus TPUTOHOMETPUUECKUX
@opMyiibl ABOMHOrO aprymenTa. ®opmyiibl o
BBIP)XEHUH TPU TIOMOLIH
IMOHM>KEHUS CTETIEHH. Dopmyi.
32 [IpeoOpazoBanne CyMMBbl TPUTOHOMETPUYECKHUX OTKpBITHSI HOBOTO BoinonusaTe mpeodpazoBaHus TPUTOHOMETPUUECKUX
o 3HAHUA BBIPQ)KCHUH IIPU IIOMOLIU
(GyHKIMI B MpOU3BECHIE
Dopmyi.
33 [IpeoOpazoBaHre CyMMBI TPUTOHOMETPHUSCKUX Pednexcus
GbyHKIWH B POU3BEICHUE
34 [IpeobpaszoBanue BeipaxkeHus Asin X+ B C0S X k OTKpBITUSI HOBOTO YMeTh perath pa3audHbIME CIIOCOOAMU  ypaBHEHUS THIA a
: 3HAHUS :
Buay C sin(x+t) sinx+bcosx=c.
35 MeTo/b1 pelieHus: TPUTOHOMETPUUYECKUX OTKpBITHSI HOBOTO 3HaTh Pa3MUYHBIC CIIOCOOBI PEIICHUSI TPUTOHOMETPUIECKUX
o 3HaHUA YPaBHEHUH.
yYpaBHEHHHA
36 MeTopl peleHuss TPUTOHOMETPUUYECKUX Pednexcus

YpaBHEHUU
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KonTponbnas padota Ne5 mo anredpe

3HaTh (hOPMYITBI KOCHHYCA Pa3HOCTU (CYyMMBI) IBYX YTJIOB,
(hopMyIIBI ISl TOTIOJIHUTENBHBIX YTJIOB, CHHYCA
CYyMMBI(Pa3HOCTH) IBYX YIJIOB, CYMMBI U Pa3HOCTH CHHYCOB
1 KOCUHYCOB.

BeimonsaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX
BBIPa)KCHUH IIPU IIOMOLIU

dopmyi.

3HaTh OpMYIIBI TAaHTEHCA PA3HOCTH (CYMMBI) IBYX YIJIOB.
BeimonHaATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX
BBIPa)KCHUH IIPU IIOMOLIU

dopmyi.

3HaTh (OPMYIBI IPUBEICHUS H YMETh UX IPUMEHSITb.
3HaTh GOPMYIIbI U1 JBOWHBIX U TOJOBUHHBIX YIJIOB,
MOHM)KEHUS CTEIICHH.

BeimonsaTe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX
BBIPXCHUM IIPU IIOMOILN

Dopmyi.

YMeTs pemarh pa3IndHbIMU CIOCO0AMHU  ypaBHEHUS THIIA &
sinx+bcosx=c.

3HaTh pa3IUyHbIe CIIOCOObI pEIIeHUs] TPUTOHOMETPHUUECKUX

YPaBHEHUH.

38

KoMmnekcHble uncia u apI/I(l)MCTI/I‘-IeCKI/Ie

OIrncpanru HaaQ HUMHA

OTKpBITHS HOBOTO
3HAHUSA

39

KomruiekcHble uncna u KBagpaTHbIe YpaBHEHUS

OTKpLITI/IH HOBOT'O
3HaHUA

40

Bo3BegeHne KOMINIEKCHOTO YKCIa B CTEIICHb.
H3BnedeHue KY6I/ILICCKOFO KOpH U3
KOMIIJICKCHOT'O YHncCJia

OTKpLITI/IH HOBOT'O
3HaHUA

[Ipou3BONTH AEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU B
anredpandeckoit popme.

N3006paxkaTh Ha KOMITJIEKCHOM MJIOCKOCTH YHCIIA.

41

YucaoBbIe MOCIEA0BATEILHOCTH

OTKpBITUS HOBOTO
3HAHUS

42

[Ipenen yncinoBoil MOCIEAOBATEILHOCTH.

OTKpLITI/IH HOBOT'O
3HaHUA

IIOCICIOBATCIIBHOCTH.




43 OTKpBITHSI HOBOTO dopMynupoBaTh 1Ba OMpPEIEICHUs peaea
3HAHUSA (yHKINY, TOHUMATh UX SKBUBAJIEHTHOCTD.
BreraucnsaTe npocreiinume npeaensl GyHKIWHA B
TOYKE, UCIIOJIb3YS ONIPEIECTICHHUS.
Bbruucnare npocreiiiye npeaessl, B TOM YHCIE ¢
WCIIOJIb30BAHUEM «3aMEUaTEeIbHBIX )
[Ipenen Gynkmmm.
IIPEJEIIOB.
44 . OTKpBITHS HOBOTO 3HaTh ONpeIETIEHUE TPOU3BOIHOM.
Omnpenenenre NpoOU3BOIHOM.
3HAHUS [Ipon3BOANUTE BBIYMCICHUE IPOU3BOIHBIX.
45 OTKpBITHSI HOBOTO
Brruuciienue npon3BOAHBIX.
3HAHUS
46 Brruucnienue mpon3BoIHBIX. Pednexcus [Ipon3BoANTE BBIYMCICHNE IPOU3BOJHBIX (KaK IO
- OIIPEeJIeJIEHUIO, TaK U C UCIOJIb30BAHUEM TEOPEM O
47 HuddeperunrpoBanue cI0KHON QYHKIIH. OTKpBITHS HOBOTO o
JICUCTBHSX) M NIEPBOOOPA3HBIX (B TOM YHCIIC
. 3HAHUS
HuddepennmupoBanue 0OpaTHON QYHKITUH. YIOBJIETBOPSIIOIINX HAaYaJIbHBIM YCIIOBUSM).
DAarrramy Nnawasrrs ¥¥0 ITOAXZ AAYATTATITIA YAOAAMATIT TYATE
48 OTKpBITHS. HOBOTO Pemrate 3a1aun Ha HAXOXKACHUE KacaTeIbHOM

YpaBHeHHE KacaTeabHOU K rpaduky GyHKINUN

3HaHHUA

K KpPIBOﬁ KaK B TOYKC KpHBOfI, TaK U IIPOXOAAIIHX YCPE3




KonTtponbHas padora Ne7 o anreodpe.

Pa3BuBarommii
KOHTPOJIb

®opMynHpoBaTh ONPEEIICHUE Mpeeia
MOCJIEI0BATENILHOCTH «HA PA3JIMYHBIX S3bIKAX .
Jloka3pIBaTh HaJIM4KE MpE/eNa U BEIUUCISTD

€ro 10 ONPEEIICHUIO.

Hcnonb3oBarsk Teopemy bonbiiano — Beiiepirpacca aiis
JI0Ka3aTeNNbCTBA HAMUKSA IIpeena.

Boruncnsate npeensl ¢ IoMoIbio TeopeM 00
apuMeTHIECKUX JTCUCTBUSAX, A TAKIKE BBIJICISIS «TJIABHYIO
4acTh)» COOTBETCTBYIOIIEH MOCIEA0BATEIHHOCTH.
CpaBHUBaTh OECKOHEYHO OOJBINHE U OECKOHEYHO MaJTble
MOCJIEZIOBATEILHOCTH.

3HaTh ONpeIeIeHUE TPOU3BOIHOM.

[Ipou3BOINTH BBIUMCICHUE TPOU3BOTHBIX.

[Tpon3BOaUTH BHIYMCIICHHE MPOU3BOIHBIX (KaK IO
OTIpeICNICHUIO0, TaK U C UCIOJIb30BAHUEM TEOPEM O
JICHCTBHUAX) U TIEPBOOOPA3HBIX (B TOM YHCIIC
YIOBJIETBOPSIONINX HAYAJIbHBIM YCIOBUSM).

Pemiate 3a1aun Ha HaxOXKJIEHUE KacaTeIbHON

K KpUBOHM KaK B TOUKE KPUBOM, TaK M MPOXOASIINX Yepe3
TOYKY BHE KPUBOH, a TAKKE HAXOJIUTh OOIIHME KacaTelIbHbIC
JIBYX KPHUBBIX, YTl MEKY KPUBBIMH.

Pemiate 3agaun, cBsI3aHHBIE C TOHITHEM

KpaTHOT'O KOPHS MHOTOWIEHA, COOTHOILIEHUEM

MEXy KOPHSIMH MHOTOWJIECHA U €T0 MPOU3BOIHOM.
Pemiate 3a1aun, CBA3aHHBIE C MIOHATUEM KPaTHOTO KOPHS
MHOT'OYJIEHa, COOTHOIIIEHUEM MEX1y KOPHSIMU MHOTOWICHA
U €r0 MPOU3BOIHOM.

49 [Ipumenenne npou3BOIHOM JJIsl UCCIIEIOBAHUS OTKpBITUSI HOBOTO HccnenoBath pyHKIIMIO HA MOHOTOHHOCT U DKCTPEMYMBI.
b 3HAHUS HccnenoBath G yHKIINIO HA BBIMYKIOCTh U
i MIPUMEHSITh CBOMCTBO BBIMTYKJIOCTH ()YHKIIMH
50 o OTKpBITHSL HOBOTO Haxoauts HanbompIiee 1 HAaMMEHbIIee 3HaUYeHUS ()YHKITNT
[Toctpoenue rpapukoB GpyHKIMH o o
3HAHUS Ha oTpe3ke. Haxomauth yrimoBoit koahpumueHT kacaTeabHOM
51 [Ipumenenne npou3BOIHOM ISl OTBICKAHUS OTKpBITHSL HOBOTO K rpauKy QyHKIMHU B TOUKE C 3a7aHHON abcuuccoi XO0.

HaMOOJBIINX U HAMMCHBIINX 3HAYCHUM
HENPEPBIBHOM () YHKIIUH.

3HaHUA

3anuchIBaTh ypaBHEHHE KacaTeabHOU K rpaQuKy QyHKINH,



52

Kontponbnas padota Ne§ mo anredpe

PaszBuBaromui
KOHTPOJIb

3aJaHHOU B TOYKE.

[IpuMeHATh NPOU3BOAHYIO ISl TPHOIMIKEHHBIX
BBIYMCIICHHM.

HaxoauTte npoMeKyTKu BO3pacTaHus U yObIBAaHUS (DYHKIMH.
Jloka3bIBaTh, 4TO 3a4aHHas PYHKIHS Bo3pacTaeT (yObIBaeT)
Ha YKa3aHHOM IIPOMEXKYTKE.

Haxoaute HanOombIiee 1 HAUMEHbIIEEe 3HAYCHUS

byHKIHH.




(bu3MYECKUX U IPYTUX 3ajad.

53

[IpaBuio ymHoxeHusa. KomOuHaropHsle 3a1aun.

[lepectanoBKkU U (haKTOPHATIBL.

OTKpI)ITI/Iﬂ HOBOI'O
3HaHHA

[TpuBOIUTE IPUMEPHI CITYYalHBIX, TOCTOBEPHBIX

Y HEBO3MOJKHBIX COOBITHH.

3HATh ONPEEICHUS] CYMMBI U TIPOU3BEICHUST COOBITHIA.
3HaTh OmNpe/esieHne BEPOSATHOCTU COOBITHS B KIIACCUYECKOM
MTOHVUMAHWH.

[TpuBOIUTE IPUMEPHI HECOBMECTHBIX COOBITHIA.

HaxoauTh BEpOSATHOCTh CYyMMBl HECOBMECTHBIX

COOBITHIA.

HaxoauTh BEpOsSTHOCTH CyMMBI MPOU3BOJIBHBIX

COOBITHIA.

HmeTs nipencraBiieHne 00 YCIOBHON BEPOSTHOCTH COOBITHIA.
3HaTh CTPOroe ONpeAeNIeHUE HE3aBUCUMOCTH JIBYX COOBITUH.
3Hath onpeereHne hakropuana.

Bbrancnste BEpOSATHOCTD MOIY4YE€HUS KOHKPETHOTO YUCIIa
YCIIEXOB B UCTIBITAHUSAX bepHyIm.

54

Bb160p HECKOIBKUX 371IeMEHTOB. bBuHOMUanbHbIE

K02 puIMeHThI

OTKpBITHS HOBOTO
3HaHUS

55

CrnyyaiiHble COOBITHS U BEPOATHOCTH

OTKpBITI/IH HOBOT'O
3HaHUA

OnpenensiTe 10NyCTUMOCTD (HEAOMYCTUMOCTb)
MIPUMEHEHHUSI KJIACCUYECKOT0 OMPE/IEIICHUs BEPOITHOCTH B

56

KontponbHast padota Ne9 no anredpe

[IpuBOAUTE IPUMEPHI CITYHaNHBIX, JOCTOBEPHBIX

Y HEBO3MOKHBIX COOBITHH.

3HaTh ONpEJeNIEHUs] CYMMBI M TPOU3BEICHUS COOBITHH.
3HaTh ONpeIelIeHNe BEPOSITHOCTH COOBITUS B KJIACCHUECKOM
ITOHUMAaHHH.

[TpuBOANUTE MPUMEPHI HECOBMECTHBIX COOBITHH.

Haxonuts BEpOATHOCTh CYMMBI HECOBMECTHBIX

COOBITHH.




Haxonutb BEpOATHOCTH CyMMBI TPOU3BOIBHBIX

COOBITHIA.

HmeTs mipencraBiieHne 00 YCIOBHON BEPOSTHOCTH COOBITHIA.
3HaTh CTPOroe omnpeIeeHue He3aBUCUMOCTH JBYX COOBITHH.
3Hath onpeeneHue hakropuana.

BrruuciaTs BEpOATHOCTh MOJIYYEHUS] KOHKPETHOIO YKCIIa
YCIEXOB B UCHIBITaHUSX bepHysin.

OnpeaensTh T0MYCTUMOCTh (HEIOMYCTHMOCTB)
MIPUMEHEHHUSI KIIACCHYECKOTO OIPEJICIICHUS BEPOSITHOCTH B
3a71a4ax C MPAKTUYECKUM COJEPHKAHUEM.

BbMucnsaTh BEpOATHOCTU COOBITHIA, UCTIONB3YS
KJIACCUYECKOE U T€OMETPUYECKOE ONPEACIICHUS.

57 MeTtononornueckoil | 3HaTh U3y4EHHBIN MaTepual.
O06o01maroree MOBTOPEHHUE IO anredpe 1 HAaIpaBJICHHOCTH [IpuMeHsATh cBOM 3HAHHS HA MIPAKTHKE.
58 O6o0uaroiee MOBTOPEHKE 1O anredpe 1 MeTtononornueckoil | 3HaTh U3y4EHHBIN MaTepual.
59 OGoGImaIoNee HOBTOPEHKE 110 areGpe 1 HaIpPaBICHHOCTH [TpuMeHATH CBOM 3HAHUS HA MPAKTHKE.
60 O6o0maroree MOBTOPEHUE IO anredpe 1
61 Oo6o0maroree MOBTOPEHKE TI0 alredpe 1
62 AJIMUHHMCTpATHUBHAs KOHTPOJIbHAas paboTa PazBuBaromuii
(UTOrOBBII KOHTPOJIB) 1 KOHTpOIH
63 O6o061matroniiee MOBTOpEHKE MO ainredpe 1 Metononornueckoil | 3HaTh U3y4EHHBIN MaTepual.
64 O B LB OO 1 HaIpaBJIeHHOCTH [TpuMeHSTh CBOM 3HAHUS HA MPAKTHKE.
65 O6o061matoniee MOBTOpEHKE MO anredpe 1
66 O6o0m1aroriee MOBTOPEHKE MO alredpe 1
67 Ob6o0m1aro1ee MOBTOPEHKE MO alredpe 1
68 O6o0m1aro1ee MOBTOPEHKE MO alredpe 1 Metoponorndeckoit | 3HaTh U3Y4CHHBIH MaTepHal.

HaIpaBJICHHOCTHU

HpI/IMeHHTB CBOM 3HAHUSA HA IMPAKTHUKE.




TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O
MATEPHAJIA.

I'eometpus 10 kaacce (29)

No ypoka

Tema ypoka

Komi-Bo

qaCoB

Tun ypoka

XapaKTepuCTUKa OCHOBHBIX BUJIOB A€ATEIbHOCTH
YYEHHKA

[Ipenmer crepeomeTpuu. AKCUOMBI

CTepPEOMETPUU

OTKpBITHS HOBOTO
3HaHUs

Hekotopsle cneacTBus U3 akCuom

OTKpBITI/IH HOBOI'O
3HaHUA

OOBSCHATD, UTO TAKOE TOYKA, MPSAMAst U TUIOCKOCTb.
DopMynMpOBaTh AKCUOMBI CTEPEOMETPHH.

DopMynHpoBaTh U JOKA3bIBATh TEOPEMBI O:

— CYILIECTBOBAHUU TIOCKOCTH, IIPOXOAIIEH Yepe3 1aHHYIO
IPSIMYIO U JAHHYIO TOUKY;

— MIEPECEUEHUH NIPSMOH C INIOCKOCTHIO;

— CYILIECTBOBAHUU IVIOCKOCTH, IIPOXOJIALIEH uepes Tpu
JJaHHBIE TOUKH.

N300paxkaTh, 0003HaUaTh U paclo3HaBaTh Ha YEPTEKaAX
U3Yy4YEHHbIE (PUTYpbI, HJUTFOCTPUPOBATH UX CBOMCTBA.
Pemrate 3a1a4n, CBA3aHHBIE C PACCMOTPEHHBIMH (DUTYpaMu U

UX CBOMCTBaMHU.

Pemenue 3ama4d Ha MMPUMCHCHUC aKCUOM

CTEPEOMETPUHU U UX CIEICTBUI

Pednexcus

Pemenne 3aaa4 Ha MIPUMCEHCHUC aKCUOM

CTEPEOMETPHUU U UX CIECACTBUN

Pednexcus

OOBACHATD, YTO TAKOE TOYKA, MPSIMasi U TUIOCKOCTh.
DopMyIHpPOBATH AKCHOMBI CTEPEOMETPHUH.

dopMyIIUpOBaTh U JOKA3BIBATH TEOPEMBI O:

— CYUIECTBOBAHUHM INIOCKOCTH, IPOXOJAIIEH Yepe3 JaHHYIO
MPSIMYIO U JaHHYIO TOUKY;

— MEPECEUEHNH MPSIMOM C TUIOCKOCTHIO;

— CYUIECTBOBAHMHM IJIOCKOCTH, IPOXOASAIIECH uepe3 Tpu
JIaHHBIEC TOYKHU.




Pemenne 3amad Ha IMPUMEHCHUEC aKCUOM

CTEPEOMETPUHU U UX CIEICTBUI

Pednexcus

OOBSACHATD, YTO TAKOE TOUKA, TIPSIMAs U TIOCKOCTb.
DopMyIHUpOBaTh AKCHOMbBI CTEPEOMETPHUH.

DopMyIUpPOBATH U JOKA3BIBATh TEOPEMBI O:

— CYIIECTBOBAHUHU INIOCKOCTH, IPOXOIAIEH Yepe3 JaHHYIO
NPSAMYIO ¥ JaHHYIO TOUKY;

— IEPECEUYEHNH NPSIMOH C IUIOCKOCTHIO;

— CYILIECTBOBAHUH INIOCKOCTH, TPOXOSIIEH Yepe3 TpU
JIaHHBIC TOYKH.

N3o0pakath, 0003HaYaTh U PACIO3HABATH HA YEPTEKAX
W3Yy4eHHBIC (PUTYPBI, HIUTFOCTPUPOBATH UX CBOWCTBA.
Pemarp 3a1aun, cBsI3aHHBIC C PACCMOTPEHHBIME (pUTYpaMu U
HUX CBOMCTBaMH.

[TapannensHble psIMbIE B IPOCTPAHCTBE.

OTKpBITHS HOBOTO
3HaHUS

OOBACHSATH, YTO TAKOE:
— MapaJijIe)IbHBIC M CKPEIIMBAIOIIHECS MPAMBIC;

[TapamensHOCTE TPEX MPSAMBIX

— napaJulesIbHbIE MPsAMas U IIIOCKOCTh, ABE MIOCKOCTH.
@opMyIUpPOBATH U JOKA3bIBATh TEOPEMBI O:

— CYUIECTBOBAHUM U €IMHCTBEHHOCTH MPAMOHU,
[apaJuICIbHOM JAHHOW MPSAMOM U IPOXOIAIIEH Yepe3
JTAHHYIO TOUKY;

— MpU3HAKaX NapajuieIbHOCTH NPSIMBIX; MapaJUIeIbHOCTH
MPSIMOU U TUIOCKOCTH; IPU3HAKE NapalIeIbHOCTH
IIJIOCKOCTEN; CYyIECTBOBAHUM INIOCKOCTH, ApAJLIIEIIbHOU
JTAaHHOW TUIOCKOCTH.

@opMyIMpPOBATH CBOMCTBA NAPAJLICIIbHBIX MIOCKOCTEM.
[ToHnMaTh OCHOBHBIE CBOMCTBA N300paKeHUS (PUTYPHI HA
TJTIOCKOCTH.

[TapannenbHOCTh MPSIMOM U TIIIOCKOCTH

OTKpBITHS HOBOTO
3HAHHUS

OOBACHSITH, YTO TAKOE:
— MapaJulesIbHbIe U CKPEUIMBAIOIIHNECS TPSIMBIE;




Pemenue 3aga4 Ha mapaJuIeIbHOCTh MIPSIMOM U

IIIIOCKOCTH

Pednexcus

— MapaJiIesIbHbIE NMPsIMas U IUNIOCKOCTb, IBE TNIOCKOCTH.
DopMynMpoOBaTh U JOKa3bIBaTh TEOPEMBI O:

— CYILIECTBOBAHUU U €INHCTBEHHOCTHU IIPSIMOH,
[apaJuICIbHOM JTAHHOU MPSAMOM U IPOXOIAIIEH Yepe3
JAHHYIO TOUKY;,

— NpU3HAKax NapauleJIbHOCTU IPSIMbIX; 1apaJIJIEIbHOCTH
IIPSIMOY U IUIOCKOCTH; IPU3HAKE MAapAIIIICIIBHOCTH
IIJIOCKOCTEN; CYIIECTBOBAHUM INIOCKOCTH, NIapAJLIICIIbHOU
JAHHOM IJIOCKOCTH.

@opMyJIMPOBATh CBOMCTBA MMAPAJUIEIBHBIX TUIOCKOCTEH.
[ToHnMaTh OCHOBHBIE CBOWCTBA U300paxkeHus GUTyphl Ha
IIJIOCKOCTH.

Pemenue 3a1a4y Ha napajieIbHOCTb NPSAMON U

IIIIOCKOCTH

Pednexcus

10

Pemenue 3a1a4y Ha napajiebHOCTb NPSAMON U

IIIIOCKOCTH

Pednekcus

OOBACHSTH, YTO TAKOE:

— MapaJiyiesIbHbIE U CKPELIUBAIOIINECS NIPSMBIE;

— MapaJijiesIbHbIE NPsMas U IIOCKOCTb, IBE TIOCKOCTH.
DopMyIUpPOBATh U JOKA3bIBATH TEOPEMBI O:

— CYILIECTBOBAaHUU U €IUHCTBEHHOCTHU IPSIMOH,
MapaJuIeIbHOW TaHHOW NPSIMOU M TTPOXOASIIEH Yepes
JIAHHYIO TOYKY;

— IpHU3HAKaX MapalIeIbHOCTH NPSIMBIX; apaJLIEIbHOCTH
IPSIMOY U TUIOCKOCTH; MIPU3HAKE MapaIeIbHOCTH
IJIOCKOCTEH; CYIIECTBOBAHNUH IIIIOCKOCTH, NApaJIJIEIbHON
JTAaHHOM TIOCKOCTH.

®opMyIHpOBaTh CBOMCTBA MapaIeNIbHBIX TIIOCKOCTEH.
[ToHrMaTh OCHOBHBIE CBOMCTBA N300paXKeHUsI PUTYpHI HA
IIJIOCKOCTH.

11

CkpeuuBaromecs npsiMble

OTKpBITHS HOBOTO
3HAHUS

12

VYTiBl ¢ COHANpaBIEeHHBIMU CTOPOHAMU. YTOI

MCKAY NPpAMBIMHA

OTKpBITHS HOBOTO
3HAHUSA

OOBACHSITH, YTO TaKOE:
-CkpemuBaromumecs npsiMble.

-YTIIBl ¢ COHANpaBIEHHBIMUA CTOPOHAMHU
-Yron Mex1y NpsIMbIMH
®opMynupoBaTh U JOKA3bIBATh TEOPEMbI
[TpuMeHSTh TEOPHIO B pEIICHUH 33]1ad.

13

Pemenue 3amau

Mertonomornueckon

OOBACHSATH, YTO TAKOE:




14

15

Pemrenue 3amgau

KonTponbras padorta Ne 1 mo reomerpun

HaIpaBJICHHOCTHU

PazBuBaromuii
KOHTPOJIb

-CkpeniuBaromuecs npsimMble.

-YTI1bl ¢ COHaNpaBIEHHBIMH CTOPOHAMMU
-YTon MexX 1y IpsMbIMU
DopmynHpoBaTh U I0Ka3bIBATH TEOPEMBI

Tlinxxs corromy mana s o 4 ATrrrArrrrr mo o

OOBACHSTH, YTO TAKOE:

— MapajuIeNIbHbIE U CKPEIIUBAOIIMNECS MPSIMBIE;

— napaJulesIbHbIE MPsAMast U IIIOCKOCTb, ABE MIOCKOCTH.
®opMyIUpPOBATh U JOKA3bIBATh TEOPEMBI O:

— CYUIECTBOBAHHUM U €IMHCTBEHHOCTH MPAMOMU,
[apaJuICIbHOM JAHHOU MPSAMOM U IPOXOIAIIEH Yepe3
JTAHHYIO TOUKY;

— MpU3HAKaX Napajuie]IbHOCTH NPSIMBIX; NapaJUICIbHOCTH
MPSAIMOM M TUIOCKOCTH; MPU3HAKE NapAJIIEIbHOCTH
IIJIOCKOCTEN; CYIECTBOBAHUM INIOCKOCTH, APAILIEIIbHOU
JTAHHOM TJIOCKOCTH.

@opMynMpOBaTH CBOMCTBA NAPAJLICIIBHBIX MNIOCKOCTEM.
[ToHnMaTh OCHOBHBIE CBOMCTBA N300paKeHUs (PUTYpPHI HA
IJIOCKOCTH.

OOBACHATD, YTO TAKOE:

-CkpeuBaromyecs npsiMble.

-YTibl ¢ COHaNpaBiI€HHBIMU CTOPOHAMU

-Yron Mexy NpsIMbIMUA

DopMyIUpPOBATH U JOKA3bIBATH TEOPEMBI

[IpuMeHsATh TEOPUIO B PEHIEHUH 33724

16

HapaJ'IJ'IeJ'ILHLIe IIIIOCKOCTH.

OTKpBITI/IH HOBOTI'O
3HaHUA

OOBACHSATH, YTO TAKOE:
— napaJulesIbHbIe U CKPEUIMBAIOIIHNECS TPSIMBIE;
— TmapaJuIesIbHbIC TIPsIMas U TJIOCKOCTh, JIBE TJIOCKOCTH.




17

CaoiicTBa napamieiabHbIX MIOCKOCTEN

OTKpBITI/IH HOBOI'O
3HaHHA

DopMyIHUpOBaATh U JOKA3bIBATH TEOPEMBI O:

— CYIIECTBOBAHUH U €IMHCTBEHHOCTH MPAMOMU,
napajuiebHON JaHHOW MPAMOU U IPOXOASIIEH Yepes
JIAHHYIO TOUYKY;

— IpHU3HAKaX MMapaluIeIbHOCTH NPSIMBIX; apaJLIEIbHOCTH
IPSIMOM M TUIOCKOCTH; MIPU3HAKE NapaJIEIbHOCTH
IIJIOCKOCTEM; CYyIECTBOBAHUM INIOCKOCTH, TApAILIIEIbHOU
JTAaHHOW TIOCKOCTH.

®opMyIHpOBaTh CBOKCTBA NAapaIENIbHBIX IIIOCKOCTEH.
[ToHnMaTh OCHOBHBIE CBOWCTBA M300pakeHus: GUTyphI Ha
IIJIOCKOCTH.

OOBACHATD, UTO TAKOE:

— napaJuiesibHbIE U CKPEUIMBAIOIIHNECS IPSIMBIE;

— MapaJiyiesIbHbIE NPsMas U INIOCKOCTb, 1BE INIOCKOCTH.
DopMyIUpPOBaATh U JOKA3bIBATh TEOPEMBI O:

— CYIIECTBOBAHUH U €IMHCTBEHHOCTH MPSAMOH,
MapaJuIeIbHOW TAaHHOW NPSIMOM M TTPOXOASIIEH Yepes
JTAHHYIO TOUKY;

— IpU3HAKaX MapauieIbHOCTH NMPSIMBIX; MAPALICIbHOCTH
MPSAIMOM M TUIOCKOCTH; NMPU3HAKE NAapAIIEIbHOCTH
MJIOCKOCTEH; CYIIECTBOBAHUH INIOCKOCTH, apaJIJIEIbHOU
JTAaHHOM TJIOCKOCTH.

@opMyIMpPOBATH CBOMCTBA NAPAJLICIIbHBIX MIOCKOCTEM.
[ToHrMaTh OCHOBHBIE CBOMCTBA N300paXKeHUsI PUTYpHI HA
IIJIOCKOCTH.

18

Terpasrap.

OTKpBITI/IH HOBOTI'O
3HaHUA

OOBACHATD, YTO TAKOE:
— nupamMuIa 1 e€ JEMEHTHI, TIPaBUIIbHAS TUPaMHUJIa,
TeTpa’ip.

19

[Tapamtenenunesn

OTKpBITHS HOBOTO
3HAHUS

OOBACHITH, YTO TAKOE:

— mapaJulesIenune/1, MPOTUBOJICKALIUE TPAHU
napajuieJienuIea, IpsiMOYTrOJbHBIN apalljIeIenune]] i Ky0,
JMHEWHBIE pa3Mephl MPSMOYTOJIbHOTO MapasuieeNuea;

20

N300paxeHne npocTpaHCTBEHHBIX QUTYP.

33,[[3.‘-11/1 Ha MMOCTPOCHUC

Pednexcus

I/I306pa>1<aTb, 0003HaYaTh U paciio3HaBaTb Ha YCPTCIKAX
HN3YUYCHHBIC MHOT'OTPaAaHHUKH, UJIJIFOCTPUPOBATH
nx CBOfICTBa, CTPOUTH UX CCUCHUA.




21

22

N300paskeHne MpOCTPAHCTBEHHBIX QUTYD.
3aayu Ha IOCTPOEHUE

Pemenue 3amau

Pednexcus

Metononornueckou

HaIpaBJICHHOCTHU

N300paxkaTh, 0003HAYaTh U pacrio3HaBaTh HA YePTEkKAX
M3Y4EHHBIE MHOTOTPAHHUKH, WILTIOCTPHUPOBATH
UX CBOHCTBA, CTPOUTH UX CCUCHHS.

23
26

Konrtposnbnas padorta Ne 2 o reomeTpuu.
3auétNel no Teme «llapannenbHOCTh B

IIPOCTPAHCTBE

PasBuBaromnuii
KOHTPOJIb

OOBACHATD, UTO TAKOE:

— HapaJuIesIbHbIE U CKPEUIMBAIOIIHNECS IPSIMBIE;

— MapajuiesibHbIE IPSIMasi U TJIOCKOCTh, IBE MIOCKOCTH.
®opMyIUpPOBATh U JOKA3bIBATH TEOPEMBI O:

— CYHIECTBOBAHHMM U €IMHCTBEHHOCTH MPAMOMU,
MapaJuIeIbHOW TaHHOW NPSIMOM M TTPOXOASIIEH Yepes
JIAaHHYIO TOYKY;

— IpHU3HAKaX MapalIeIbHOCTH NPSIMBIX; apaJLIEIbHOCTH
MPSAMOM M TUIOCKOCTH; MPU3HAKE NapAJLIIEIbHOCTH
IJIOCKOCTEM; CYIIECTBOBAHUHU INIOCKOCTH, NTApalIeIbHOMN
JTAHHOM TJIOCKOCTH.

@opMynMpOBaTh CBOMCTBA NAPAJLIECIIBHBIX MIOCKOCTEM.
[TonnMaTh OCHOBHBIE CBOMCTBA N300paKeHUS (PUTYpHI HA
IJTIOCKOCTH.

OOBACHATD, UTO TAKOE:

— nUpaMua v €€ 3JIEMEHTHI, TPaBUIIbHAS MUPAMUJA,
TETPaAdIP.

OOBACHSITH, YTO TAKOE:

— mapajuleNienune/1, MPOTUBOJICKAIIUE TPAHU
napajuieJenuIea, IpsiMOYroJbHBIN apayljieIenunes] U Kyo,
JIMHENHBIE pa3Mepbl MPSMOYTOJIBHOT0 MapajulesIenuIea;
N3o06paxath, 0003HaAUaTh M pacro3HaBaTh HA YepTexKax
M3y4EHHbIE MHOTOTPAHHUKH, WILTIOCTPUPOBATh

WX CBOMCTBA, CTPOUTH UX CEUEHUS.
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IlepnieHIuKyNApHBIE MIPSIMBIE B TPOCTPAHCTBE.
[TapannensHble TpsMble, TEPHIEHIUKYISAPHBIE K

IIIIOCKOCTH

OTKpBITHS HOBOTO
3HaHUSA
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[Tpu3HaK nepneHaAUKYIIpHOCTH MPSMON U

IIIIOCKOCTH

OTKpBITI/ISI HOBOT'O
3HaHUA

OOBACHATH, YTO TAKOEC:

— NEPIECHIUKYIAPHBIE IIPAMBIE;

— MEPIEeHAUKYSPHBIE MPAMasi ¥ TIIOCKOCTh, 1B
MepPECEKAIINECS TUIOCKOCTH;

— MEPIEeHAUKYISP, ONMYIIEHHBIN U3 JaHHOW TOYKU Ha
JIAHHYIO TIJIOCKOCTh, OCHOBAHUE TIEPIICHINKYIISPA,;
Pemrats 3amaun Ha BBIYHCIICHUE U I0KA3aTEIIBCTBO,
UCII0JIb3Ysl U3YYEHHBIE CBOMCTBA, MPU3HAKU U TEOPEMBI.
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30

Teopema o IpsIMOH, IEPIEHANKYISIPHOMN K

IIIIOCKOCTH

Pemrenue 3agau

OTKpBITHS HOBOTO
3HaHUs

Pednexcus

OOBACHSATH, YTO TAKOE:

— NEPIECHANUKYISIPHBIC NIPSIMBIE;

— NEPIECHAUKYISIPHBIC NIPAMasi U INIOCKOCTh, JBE
IIEPECEKAIOIINECS IIOCKOCTH;

— NEPIEHAUKYISP, ONYIIEHHBIN U3 JaHHOM TOYKH Ha
JIAHHYIO IJIOCKOCTh, OCHOBAaHUE NEPIICHIUKYIIAPA,;
Pemars 3a1aun Ha BBIYMCIIEHUE U 1I0KA3aTEIbCTBO,
UCIOJIb3Ysl U3YYEHHBIE CBOMCTBA, IPU3HAKU U TEOPEMBI.
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32

Pemrenue 3amgau

Pemenue 3amau

Pednexcus

OOBACHSTH, YTO TAKOE:

— NEPHECHAUKYIISPHBIE IIPSIMBIE;

— MNEPIEHAUKYIAPHBIC NIPAMAast U INIOCKOCTh, JBE
[IEpECEKAIOIINECs INIOCKOCTH;

— MNEPIECHAUKYIIAP, ONYLIEHHBIN U3 JaHHOW TOYKU Ha
JIAHHYIO IUIOCKOCTh, OCHOBAHUE IIEPIICHAUKYIIAPA,

— HaKJIOHHAasi, OCHOBAHUE U NPOCKLIMs HAKIIOH HOH;

— pacCTosiHUE OT TOYKH JI0 INIOCKOCTH, OT MPSAMOH 10
[apaJuIeJIbHOM €l IPSIMOM, MEK Y ITapalliIeIbHBIMU
IJIOCKOCTSIMU;

— 001mMii NepHeHIUKYIAP ABYX CKPEIINBAIOLINXCS MPAMBIX
U PacCTOSHUE MEXAY CKPEIIUBAIOIIUMUCA IPSIMBIMU.
@opMyJIUpOBaTh U JOKa3bIBATh TEOPEMBI O:

— JBYX MIE€PECEKAIOIINUXCS IPSMBIX, ITapaUICJIbHBIX IBYM
MEPIEHANKYIAPHBIM IIPSIMBIM;

— NPU3HAKE NEPIECHINKYISIPHOCTH PSMOM U IUIOCKOCTH;
— CBOMCTBaXx MEPIECHAUKYISPHBIX NPSIMOU U IIJIOCKOCTH,
— TPEX NEPHEHIUKYIAPAX;

— IPU3HAKE NIEPIECHIUKYISPHOCTHU IIJIOCKOCTEN.

Pemrate 3a1a4n Ha BEIYMCIICHUE U I0KA3aTENIBLCTBO,
HCIIOJIb3Ysl U3YYECHHBIE CBOWCTBA, IPU3HAKHU U TEOPEMBL.
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PaccTosHue oT TOYKH A0 IJIOCKOCTH. TeopeMa ()

TPEX MEPIECHIUKYIISIpax

OTKpBITHS HOBOTO
3HaHUSA

OOBACHATH, YTO TAKOEC:
— MEPIEHIUKYISPHBIE PSAMBIE;
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Yron Mmexay npsaMoi U MI0CKOCTbIO.

OTKpBITHS HOBOTO
3HAHUS

— NEPIEeHIUKYISPHBIE MPAMasi U IJIOCKOCTh, JBE
IIEPECEKAIOIINECS TIIIOCKOCTH;

— NEPIEeHIUKYISP, ONYIIEHHbIN U3 JaHHOW TOYKU Ha
JTAaHHYIO MIJIOCKOCTh, OCHOBAHUE MEPIEHANKYIIAPA;

— HaKJIOHHAsi, OCHOBAHME U MPOEKLNS HAKIOH HOM;

— paccTosiHuE OT TOYKHU JI0 IIJIOCKOCTH, OT MPSMOM 10
napajuiebHOM ed MPSIMOM, MEXAY MapaljeIbHbIMU
IJIOCKOCTSIMU;

— 00U NePIIeHUKYISAP IBYX CKPEIIMBAIOMINXCS MPSIMBIX
U PACCTOSIHUE MEXAY CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU.
@opMyIUpPOBATh U JOKA3bIBATh TEOPEMBI O:

— JIBYX II€PECEKAIOIINXCS IPSIMBIX, TAPAIIJICIIbHBIX IBYM
NEePHEHAUKYIISIPHBIM IIPSIMBIM;

— MPU3HAKE NEPIEHAUKYIISIPHOCTH MPSMON U IIIIOCKOCTH;
— CBOICTBaX NEPIEHAUKYISPHBIX MPSIMOHN U MIJIOCKOCTH;
— TPEX NEPHEHIUKYIAPAX;

— NpPU3HAKE MEPIEHIUKYISIPHOCTH IJIOCKOCTEM.

— YTOJI MEXAY NEePECEKAOIIMMHUCS NPSIMBIMH B
MIPOCTPAHCTBE, YTOJ MEXAY CKPEUIMBAIOIIMMUCS MPSIMBIMH,
YIOJa MEXIY IPSIMOM U MIIOCKOCTBIO.

Pematp 3a1auu Ha BBIYMCIIEHUE U JI0KA3aTEIbCTBO,
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Pemenue 3agau

Mertononornueckon

OOBACHSITH, YTO TAKOE:
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Pemrenue 3agau

HaIpaBJICHHOCTHU

— NEPIECHANKYISIPHBIC NIPSIMBIE;

— MNEPIECHAUKYISIPHBIC IPAMasi U INIOCKOCTD, J1BE
IIEPECEKAIOIINECS IIOCKOCTH;

— MNEPIEHAUKYIISP, ONYIIEHHBIN U3 JaHHOW TOYKU Ha
JIAaHHYIO IIJIOCKOCTh, OCHOBAHUE NEPIEHANUKYIIAPA;

— HaKJIOHHAsi, OCHOBAHME U NIPOCKLIMsI HAKIIOH HOM;

— paccTosiHUE OT TOYKH JO IIJIOCKOCTH, OT MPAMOM 10
MapaJUIEIbHOMN €1 IPSIMON, MEXy ITapaJuIeIbHBIMU
IUIOCKOCTSIMU;

— 00mmIMii NePIEHANKYISAP ABYX CKPEIINBAIOLINXCS MPSMBIX
U PACCTOSIHUE MEXAY CKPEILHUBAOIIUMHUCS MTPSMBIMH.
@opMyJIIMPOBATh U JOKA3bIBATH TEOPEMBI O:

— JIBYX IIEPECEKAIOIINXCS IPSIMBIX, TAPAJIJICIIBHBIX IBYM
MEPIEHIUKYIISIPHBIM IIPSIMBIM;

— NPU3HAKE NEPIEHAUKYJISIPHOCTH MIPSIMOU U IIJIOCKOCTH;
— CBOMCTBAaXx NEPIEHANKYISPHBIX NIPSIMOM U IIJIOCKOCTH;
— TpEX NEPHEHIUKYIIApax;

— NIPU3HAKE [IEPIIECHIUKYIISIPHOCTH IIJIOCKOCTEM.

— YroJl MeXy IepeceKaroMMHUCS NIPSIMBIMHU B
IIPOCTPAHCTBE, YIOJ MEXAY CKPELUIUBAIOIUMUCS IIPSIMBIMU,
YTOJI MEXIY IPSIMOM U INIOCKOCTBIO.

Pemate 3a1a4m Ha BEIYMCIICHUE U I0KA3aTENIBLCTBO,
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Pemenue 3amau

Mertonomornueckon

OOBACHSATH, YTO TAKOE:
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Pemrenue 3agau

HaIpaBJICHHOCTHU

— NEPIECHANKYISIPHBIC NIPSIMBIE;

— MEPIECHAUKYISIPHBIC NIPAMasi U INIOCKOCTh, JBE
IIEPECEKAIOIINECS IIOCKOCTH;

— NEPIEHANKYIISP, ONYIIEHHBIN U3 JaHHOM TOYKH Ha
JIAaHHYIO IIJIOCKOCTh, OCHOBAHUE NEPIEHANUKYIIAPA;

— HaKJIOHHAsi, OCHOBAHME U NIPOCKLIMsI HAKIIOH HOM;

— paccTosiHUE OT TOYKH JO IIJIOCKOCTH, OT MPAMOM 10
MapaJUICIbHOMN €1 MPSMON, MEXy ITapaJuIeIbHBIMU
IUIOCKOCTSIMU;

— 00mmIMii NePIEHANKYISAP ABYX CKPEIINBAIOLINXCS MPSMBIX
U PACCTOSIHUE MEXAY CKPEILHUBAOIIUMHUCS MTPSMBIMH.
@opMyJIIMPOBATh U JOKA3bIBATH TEOPEMBI O:

— JIBYX IIEPECEKAIOIINXCS IPSIMBIX, TAPAJIJICIIBHBIX IBYM
MEPIEHIUKYIISIPHBIM IIPSIMBIM;

— NPU3HAKE NEPIEHAUKYJISIPHOCTH MIPSIMOU U IIJIOCKOCTH;
— CBOMCTBax NEPIEHANUKYISIPHBIX MIPSAMOU U IUNIOCKOCTH;
— TPEX NEPIEHIUKYIAPAX;

— NIPU3HAKE [IEPIIECHIUKYIISIPHOCTH IIJIOCKOCTEM.

— YTOJI MEXAY NIEPECEKAIOIIMMHUCS NIPSMBIMU B
IIPOCTPAHCTBE, YIOJI MEXAY CKPEUIUBAIOIMMUCS IIPSIMBIMU,

v

PemraTe 3agaun Ha BEIYHUCIICHUE B J0Ka3aTCiIbCTBO,
HCIIOJIb3Yys M3YYCHHBIC CBOﬁCTBa, IIpU3HAKU U TCOPCMBI.
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JIByrpanHsbIi yroa. IlepnenaukyinsipHOCTb

IIJIOCKOCTEH.

OTKpBITHS HOBOTO
3HAHUSA

OOBICHSITH, YTO TaKOE:
— JIBYTpaHHBIN yroil, rpaHu u pédpa ABYIpaHHOTO YIia,
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JByrpanusbiii yroi. llepneHIukynsipHOCTh

IIJIOCKOCTEH.

Pednexcus

JIMHEMHBIN yroJy IBYTPaHHOTO YIJa,;

— TPEXTPAHHBIA U MHOTOI'PAHHBIN YIVIBI, UX 3JIEMEHTBHI;

— MHOTOTPaHHUK U €T0 3JIEMEHTHI;

— BBIIYKJIBIM ¥ IIPaBUJIbHBIM MHOTOTPAHHUKH,

— pa3BEépPTKAa MHOTOTPaHHUKA;

— mpu3Ma U e€ IIEMEHTHI, 00KOBasi TOBEPXHOCTH M MOJIHAS
IIOBEPXHOCTb ITPU3MBIL, IPSAMAasi U HAKJIOHHAS! IIPU3MBI,
IIpaBUJIbHAA [IPU3Ma;

— NapaJijielIenuIe]], IPOTUBOJIEKAIINE IPaHU
napajJiesienunes1a, npsiMoyrojabHbBIN Mapajuieienumnes] u Kyo,
JIMHENHBIE Pa3MePbI IPSAMOYTOJIBHOTO NapalIeIICIIAIIE a;
— NUpaMHUAA U €€ FIEMEHTBI, IPABUIIbHASI TUPAMUIA,
TETpadp, yCeUEHHAs TUPaAMUA;

— NIPAaBWIbHBIA MHOIOTPaHHUK.

@opMyJIIMPOBATh U JOKA3bIBaTh TEOPEMBI:

— O IPOTUBOIOJIOKHBIX TPAHAX U JHATOHAJISX
napauIeIeIuIeaa;

napajuiejenuIea paBeH CyMMe KBaJpaToB TPEX €ro
U3MEPECHU;

— 4TO TUIOCKOCTh, MepeceKaromasi mupaMuay u
napajuiesbHas €€ OCHOBaHHUIO, OTCEKaeT MOJ00HYIO
MUpaMULy;

— Dinepa.

YMeTh BBIYUCIIATH!

— OOKOBYIO MMOBEPXHOCTH MPSIMOM MPU3MBI,

— OOKOBYIO MTOBEPXHOCTH MPABUIHLHON MTUPAMHU/IBL.
3HaTh NSATh TUTIOB MTPABUIILHBIX MHOTOTPAaHHUKOB.
N3o06paxath, 0003HaAUaTh M pacro3HaBaTh HA YepTexKax
M3y4eHHbIE MHOTOTPAHHUKH, HILTIOCTPUPOBATH

UX CBOMCTBA, CTPOUTH UX CEUCHHS.

Pemars 3amaun.
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[IpssMOyToNBbHBIN NTapasuIeIeuIe

OTKpBITI/ISI HOBOT'O
3HaHWA

OOBACHSATH, YTO TAKOE:
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[IpsmoyronbHBIN Napasuieenunen

Pednexcus

— JBYI'paHHBIN yroJl, rpaHu U pédpa IBYTPaHHOIO YIJa,
JIMHEUHBIN yrojl ABYTPAHHOIO yIJa,

— TPEXTPAHHBIN U MHOTOTPAaHHBIN YIJIBI, HX DJIEMEHTHI;
— MHOTOT'PaHHHUK U €T0 3JIEMEHTBHI;

— BBIIIYKJIBIN U IPAaBUJIbHBIA MHOTOTPaHHUKY,

— pa3BEPTKA MHOI'OTPaHHUKA;

— IpU3Ma U €€ IIEMEHTHI, 00KOBasi IOBEPXHOCTh U MOJIHAS
IIOBEPXHOCTb ITPU3MBL, IPSIMAsi U HAKJIOHHAs! [IPU3MBI,
IIPaBWJIbHAS NIPU3Ma;

— HapaJuleIeNuIIe ], IPOTUBOJICKALIUE TPAHU
napaJiesienumnesa, NpsiMoyrojabHbIN Mapajuiesenunes u Kyo,
JIMHEHHBIE pa3Mepsl IPSMOYTOJIBHOIO MTapajuIeIICIINIIEA;
— NHUpamMuaa U e€ 2JIEMEHTHI, IIPaBUIIbHAS TUPaMUa,
TETPadap, YCEUEHHAS MUPAMUA;

— NpaBUJIbHBIA MHOTOTPAHHUK.

@OopMyJIIMPOBATh U JOKA3bIBATh TEOPEMBI:

— O IIPOTUBOIIOJIOKHBIX TPAHAX U IHArOHAJIAX
napajuieIenuInea;

— YTO KBaJpaT JIt000H AuaroHaau npsiMOyrojibHOTO
IapajuleenuIle]a PaBeH CyMMeE KBaJIpaToB TPEX €ro
U3MEPEHU;

— 4TO IUIOCKOCTH, IepeceKaronasl nupamuay u
napajuiespHas €€ OCHOBaHHIO, OTCEKaeT MOA00HYI0
UpaMHLYy;

— Dinepa.

— OOKOBYIO TOBEPXHOCTb MPSIMOM TMPU3MBIL;

— OOKOBYIO [TOBEPXHOCTh NMPABUIBHONW TUPAMHU/IBL.
3HaTh MATH TUIOB MPABUIBHBIX MHOT'OI'PaHHHUKOB.
N306paxarh, 0003HaUaTh M pacro3HaBaTh HA YyepTexKax
M3Y4EHHBIE MHOTOTPAHHUKH, WILTIOCTPHUPOBATH

UX CBOICTBa, CTPOUTH UX CEUEHHUSI.

Pemrate 3agayn.
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Pemenue 3amau

Mertonomornueckon

OOBACHSATH, YTO TAKOE:
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Pemrenue 3agau

HaIpaBJICHHOCTHU

— JBYI'paHHBIN yroJ, TpaHy u péOpa IBYTPaHHOIO YIJa,
JIMHEUHBIN yrojl ABYTPAHHOIO yIJa,

— TPEXTPAHHBIN U MHOTOTPAaHHBIN YIJIBI, HX DJIEMEHTHI;

— MHOTOT'PaHHHUK U €T0 3JIEMEHTBHI;

— BBIIIYKJIBIN U IPAaBUJIbHBIA MHOTOTPaHHUKY,

— pa3BEPTKA MHOI'OTPaHHUKA;

— IpU3Ma U €€ IIEMEHTHI, 00KOBasi IOBEPXHOCTh U MOJIHAS
IIOBEPXHOCTH IPU3MBI, IIPsIMasi U HAKJIIOHHAs! IPU3MBI,
IIPaBWJIbHAS NIPU3Ma;

— HapaJuleIeNuIIe ], IPOTUBOJICKALIUE TPAHU
napajJiesienumnes1a, npsiMoyrojbHbBIN Mapajuieienunes] u Kyo,
JIMHENHBIE pa3MePBI IPSMOYTOJIBHOTO NapaJljIesICIAIIE a;
— NHUpamMua U e€ dJIEMEHTHI, IIPaBUIIbHAS TUPAMUA,
TETPadap, YCEUEHHAS MMPAMUA;

v

@opMyIHpPOBATh U JOKA3bIBATh TEOPEMBI:

— O IPOTHUBOIOJIOKHBIX TPAHAX U JUATOHAISAX
napasulesienuIe1a;

— YTO KBaJpaT JII0O0H AraroHanu npsiMOyroJIbHOTO
MapasulesenuIiela paBeH CyMME KBaJpaToOB TPEX €ro
HM3MEPEHUI;

— YTO IJIOCKOCTB, MepeCceKaroias NupaMuay u
napajuienbHasi €€ OCHOBaHHIO, OTCEKaeT MOJ00HYIO
MUPaMUY;

— Dilntepa.

YMeThb BEIUHUCIIATE.

— OOKOBYIO IMMOBEPXHOCTH MIPSIMOM MPU3MBI,

— OOKOBYIO MTOBEPXHOCTH MPABUIHLHON MTUPAMHU/IBL.
3HaTh NSATh TUTIOB MTPABUIILHBIX MHOTOTPAaHHUKOB.
N3o6paxath, 0003HaYaTh M paclo3HABaTh HA YepTexKax
M3y4eHHBbIE MHOTOTPAHHUKH, WILTIOCTPUPOBATh

WX CBOMCTBA, CTPOUTH UX CEUCHHS.

Pemrate 3agaun.
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KonrtponbHast padota Ne 3 mo reomerpuu

PaszsuBarommii

OOBACHATH, YTO TAKOEC:
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3auét Ne2 no reomerpun

KOHTPOJIb

— JBYI'paHHBIN yroJl, rpaHu U pédpa IBYTPaHHOIO YIJa,
JIMHEMHBIN YroJ IBYTPaHHOTO YIJIa;

— TPEXTIPAHHBIA U MHOTOI'PAHHBIN YIVIBI, UX 3JIEMEHTBHI;
— MHOTOT'PaHHUK U €r0 JIEMEHTHI;

— BBIIYKJIBIM ¥ IIPaBUJIbHBIM MHOTOTPAHHUKH,

— npu3Ma u e€ IJIEMEHTHI, 00KOBasi TOBEPXHOCTh U TIOJTHAS
MOBEPXHOCTh MPU3MBI, IPsIMasi U HAKJIOHHASI IPU3MBI,
MpaBWJIbHAS MTPU3Ma;

— mapaJulesienune/1, MPOTUBOJICKAIIUE TPaH!
napajuieNienune1a, IpsiMOyroJibHbIN mapaiienenumnes 1 Kyo,
JMHEHUHBIE pa3Mephl MPSMOYTOJILHOTO MMapasuIeIeuIe/1a;
— nupamua u e€ 3JeMEeHThI, IPaBUIbHAS TUPaMUIA,
TETPadap, YCEUEHHAS MMPAMUA;

— MpaBUIbHBIA MHOTOTPAHHHUK.

dopMyIUpOBaTh U JOKA3BIBATH TEOPEMBI:

— O IIPOTHUBOIIONIOKHBIX TPAHSIX U JUATOHAJISAX
napajuleJenunena;

— YTO KBaJpaT JII0O0H AraroHanu npsiMOyroJIbHOTO
napajuleJienuIe1a paBeH CyMMe KBaJIpaToB TPEX €ro
HM3MEPEHUI;

— 4TO TUIOCKOCTh, MepeceKaromias mupaMuay u
napajuienbHasi €€ OCHOBaHHIO, OTCEKaeT MOJO0HYIO
MUPaMUY;

— Dilntepa.

VYMeTh BBIYUCIISAT.

— OOKOBYIO IMMOBEPXHOCTH MIPSIMOM MPU3MBI,

— OOKOBYIO MMOBEPXHOCTH MPABUIBHOM MUPAMHU/IBI.
3HaTh MATH TUMIOB MPABUIHHBIX MHOTOTPAHHUKOB.
N306paxarh, 0003HaUaTh M pacro3HaBaTh Ha YyepTexax
M3y4EHHbIE MHOTOTPAHHUKH, MILTIOCTPUPOBATh

UX CBOMCTBA, CTPOUTH UX CEUCHHS.

Pemrate 3agaun.
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[Tonsitue MHOrOrpanHuka. [lpuzma

OTKpBITHS HOBOTO
3HAHHUS

OOBACHATH, YTO TAKOEC:
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[Inomaae NpAMOYroJibHOM MTPOESKIINKI

MHOT'OYr'oJIbHHUKa

OTKpBITHSI HOBOTO
3HAHUS

— JBYI'paHHBIN yroJl, rpaHu U pédpa IBYTPaHHOIO YIJa,
JIMHEUHBIN yrojl ABYTPAHHOIO yIJa,

— TPEXTIPAHHBIA U MHOTOI'PAHHBIN YIJIBI, UX 3JIEMEHTBHI;
— MHOT'OI'PaHHUK U €T0 3JIEMEHTHI;

— BBIIYKJIBIN U NIPAaBUJIbHBIA MHOTOTPAaHHUKH;

— pa3BEPTKA MHOI'OTPaHHUKA;

— IpU3Ma U €€ IIEMEHTHI, 00KOBasi IOBEPXHOCTh U MOJIHAS
IIOBEPXHOCTb ITPU3MBL, IPSIMAsi U HAKJIOHHAs! [IPU3MBI,
IIPaBWJIbHAS NIPU3Ma;

— HapaJuleIeNuIIe ], IPOTUBOJICKALIUE TPAHU
napaJiesienumnesa, NpsiMoyrojabHbIN Mapajuiesenunes u Kyo,
JIMHEHHBIE pa3Mepsl IPSMOYTOJIBHOTO MTapaJuIeICIINIIEAA;
— NHUpamMuaa U e€ 2JIEMEHTHI, IIPaBUIIbHAS TUPaMUa,
TETPadap, YCEUEHHAS MUPAMUA;

— NpaBUJIbHBIA MHOTOTPAHHUK.

®opMynHpoOBaTh U IOKA3bIBATh TEOPEMBI:

— O IIPOTUBOIIOJIOKHBIX TPAHSIX U JAArOHAJIAX
napauIeIeuIeaa;

— YTO KBajpaT JI000H AUaroHalIy IpsSMOYTroJIbHOTO
IapajuleenuIle]a PaBeH CyMMeE KBaJIpaToB TPEX €ro
U3MEPEHU;

— 4TO IUIOCKOCTH, IepeceKaronasl nupamuay u
napauesibHas €€ OCHOBaHUIO, OTCEKaeT MoJ00H Y0
IUpaMULY;

— Dinepa.

YMETh BBIYUCIIATD:

— OOKOBYIO TOBEPXHOCTh MPSIMOM MTPU3MBI;

3HaTh MATH TUIOB MPABMIBHBIX MHOT'OI'PaHHHUKOB.
N306paxarh, 0003HaUaTh M paclo3HaBaTh HA YyepTexax
M3Y4EHHBIE MHOTOTPAHHUKH, WILTIOCTPHUPOBATH

UX CBOICTBa, CTPOUTH UX CEUEHHUSI.

Pemrate 3agaun.
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[IpoctpanctBennas Teopema [ludaropa

OTKpBITHS HOBOTO
3HAHHUS

OOBACHATH, YTO TAKOEC:
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[IpoctpanctBerHnas Teopema [udaropa

Pednexcus

— JBYI'paHHBIN yroJl, rpaHu U pédpa IBYTPaHHOIO YIJa,
JIMHEUHBIN yrojl ABYTPAHHOIO yIJa,

— TPEXTPAHHBIN U MHOTOTPAaHHBIN YIJIBI, HX DJIEMEHTHI;

— MHOTOTPaHHHUK U €T0 3JIEMEHTBHI;

— BBIIIYKJIBIN U IPAaBUJIbHBIA MHOTOTPaHHUKY,

— pa3BEPTKA MHOI'OTPaHHUKA;

— IpU3Ma U €€ IIEMEHTHI, 00KOBasi IOBEPXHOCTh U MOJIHAS
IIOBEPXHOCTH IPU3MBI, IIPsIMasi U HAKJIIOHHAs! IPU3MBI,
IIPaBWJIbHAS NIPU3Ma;

— NapaJijielienuIe]], IPOTUBOJIEKAIINE IPaHU
napaJiesienumnesa, NpsiMoyrojabHbIN Mapajuiesenunes u Kyo,
JIMHEHHBIE pa3Mepsl IPSMOYTOJIBHOIO MTapajuIeIICIINIIEA;
— NHUpamMuaa U e€ 2JIEMEHTHI, IIPaBUIIbHAS TUPaMUa,
TETPadap, YCEUEHHAS MUPAMUA;

— NIPABWIbHBIA MHOIOTPaHHUK.

DopMynMpoOBaTh U JOKA3bIBATh TEOPEMBI:

napasulesienuIe1a;

— YTO KBaJpart J000# JUaroHaIu mpsiMoyrojlbHOTrO
napajuiejenuIea paBeH CyMMe KBaJIpaToB TPEX €ro
U3MEPECHU;

— YTO IUIOCKOCTB, NIepeceKarolias NupaMuay u
napajuiesbHas €€ OCHOBaHHUIO, OTCEKaeT MOJT00HYIO
MUpaMULy;

— Dinepa.

VYMeTh BEIUHUCIATD.

— OOKOBYIO MTOBEPXHOCTH MPSMOU MPU3MBI,

— OOKOBYIO MOBEPXHOCTH MPABUIHLHOM MUPAMHU/IBI.
3HaTh NATh TUIIOB IPaBUIBHBIX MHOTOTPAHHUKOB.
-IpoCcTpaHCTBEeHHYIO Teopemy [ludaropa.
N3o0paxath, 0003HaAUaTh M pacrio3HaBaTh HA YepTekKax
W3Y4E€HHBbIE MHOTOTPAaHHHUKH, HILTFOCTPUPOBATH

WX CBOWMCTBA, CTPOUTH UX CEUEHUS.

Pemrate 3agaun.
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[Mupamua.

OTKpBITHS HOBOTO
3HAHHUS

OOBACHATH, YTO TAKOEC:
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IInpamua.

Pednexcus

— JBYI'paHHBIN yroJl, rpaHu U pédpa IBYTPaHHOIO YIJa,
JIMHEUHBIN yrojl ABYTPAHHOIO yIJa,
— TPEXTPAHHBIN U MHOTOTPAaHHBIN YIJIBI, HX DJIEMEHTHI;
— MHOT'OTPAaHHHUK U €T0 3JIEMEHTBHI;

— pa3BEPTKA MHOI'OTPaHHUKA;

— [IpUu3Ma u eé 9JICMCHTHI, OokoBast IMMOBCPXHOCTH U IMOJIHAA

[IOBEPXHOCTh IPU3MBI, IIPsIMasi U HAKJIIOHHAs [IPU3MBI,
IIpaBUJIbHAA [IPU3Ma;
— MapajuleIeNuIIe ], IPOTUBOJIEKALIUE TPAaHU

napajuieNienumneaa, IpsIMOYTOJIbHBIN Mapajuieienure ] U Kyo,

JUHEIHBIE pa3Mepbl MPSMOYTOIBHOTO MapalljiesienuIea;
— nupamuja u e€ 3JeMEeHThI, IPaBUIbHAs TUpaMuUa,
TETpadp, yceu€HHasi MUpaMUIa;

— MpaBWIHHBIA MHOTOTPAHHHUK.

DopMynHpOBaTh U IOKA3bIBATH TEOPEMBI:

— O IIPOTHUBOIIONIOKHBIX TPAHSIX U IUATOHAJISAX
napajuleJenunena;

— YTO KBaJpaT JII0O0H AraroHanu npsiMOyroJIbHOTO
napajuleJienuIe1a paBeH CyMMe KBaJipaToB TPEX €ro
HU3MEpPEHU;

— YTO IJIOCKOCTh, IIepeceKaroias NupaMuy u
napauesibHas €€ OCHOBaHHIO, OTCEKaeT MOJ00H Y0
MUPAMHTY;

— Dilntepa.

YMeTh BBIUUCIATS:

— OOKOBYIO ITOBEPXHOCTb MPSIMOM MTPU3MBI;

— OOKOBYIO [TOBEPXHOCTH NMPABUIBHONW TUPAMHU/IBL.
3HaTh MATH TUMIOB MPABUIHHBIX MHOTOTPAHHUKOB.
N306paxarh, 0003HaUaTh M paclo3HaBaTh HA YyepTexax
M3Yy4EeHHbIE MHOTOTPaHHUKH, WLTIOCTPUPOBATH

UX CBOWCTBA, CTPOUTH UX CEUECHMUS.

Pemars 3amaun.
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[IpaBunbHas nupamuaa. Y ceu€HHas nupaMmuaa.

OTKpBITI/ISI HOBOT'O
3HaHUA

OOBACHSATH, YTO TAKOE:
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[IpaBunbHas nupamuaa. Y ceu€éHHas mupaMuaa.

Pednexcus

— JBYI'paHHBIN yroJl, rpaHu U pédpa IBYTPaHHOIO YIJa,
JIMHEUHBIN yrojl ABYTPAHHOIO yIJa,

— TPEXTPAHHBIA U MHOTOI'PAHHBIN YIJIBI, UX JJIEMEHTBHI;
— MHOT'OI'PaHHUK U €T0 3JIEMEHTHI;

— BBIIIYKJIBIN U IPAaBUJIbHBIA MHOTOTPaHHUKY,

— pa3BEPTKA MHOI'OTPaHHUKA;

— IpU3Ma U €€ IIEMEHTHI, 00KOBasi IOBEPXHOCTh U MOJIHAS
IIOBEPXHOCTb ITPU3MBL, IPSIMAsi U HAKJIOHHAs! [IPU3MBI,
IIPaBWIbHAS NIPU3MA;

— HapaJuleIeNuIIe ], IPOTUBOJICKALIUE TPAHU
napaJiesienumnesa, NpsiMoyrojabHbIN Mapajuiesenunes u Kyo,
JIMHEHHBIE pa3Mepsl IPSMOYTOJIBHOIO MTapajuIeIICIINIIEA;
— NHUpamMuaa U e€ 2JIEMEHTHI, IIPaBUIIbHAS TUPaMUa,
TETPadap, YCEUEHHAS MUPAMUA;

— NpaBUJIbHBIA MHOTOTPAHHUK.

@OopMyJIIMPOBATH U TOKA3bIBATh TEOPEMBI:

— O IIPOTUBOIIOJIOKHBIX TPAHSIX U JAArOHAJIAX
napauIeIeuIeaa;

— YTO KBajpaT J000H AUaroHalyu IpsSMOYTOJIbHOTO
IapajuleenuIle]a PaBeH CyMMeE KBaJIpaToB TPEX €ro
U3MEPEHU;

— 4TO IUIOCKOCTH, IepeceKaronasl nupamuay u
napauesibHas €€ OCHOBaHUIO, OTCEKAeT M0100H Y10
IUpaMULY;

— Dinepa.

YMETh BBIYUCIIATD:

— OOKOBYIO TOBEPXHOCTh MPSIMOM MTPU3MBI;

3HaTh MATH TUIOB MPABMIBHBIX MHOT'OI'PaHHHUKOB.
N306paxarh, 0003HaUaTh M paclo3HaBaTh HA YyepTexax
M3Y4EHHbIE MHOTOTPAaHHUKH, HIUTFOCTPHPOBATH

UX CBOICTBa, CTPOUTH UX CEUEHHUSI.

Pemrate 3agaun.




55

Pemrenue 3agau

Pednexcus

OOBACHSATH, YTO TAKOE:

— JBYIpaHHBIN yroJi, rpaHnu u pédpa IBYTpaHHOTO YTJa,
JIMHEMHBIN yroJy IBYTPaHHOTO YIJa,;

— TPEXTPAHHBIA U MHOTOIPAHHBIN YIJIbl, UX 3JIEMEHTBHI;
— MHOT'OT'PaHHUK U €T0 3JIEMEHTHI;

— BBINYKJIBIA U IPaBUJIbHBIN MHOTOTPAHHUKH;

— pa3BEPTKA MHOI'OTPaHHUKA;

— npu3Ma u e€ 3JeMeHTbI, 00KOBasi TOBEPXHOCTh U TOJTHAS
IIOBEPXHOCTb ITPU3MBL, IPSIMAsi U HAKJIOHHAs! [IPU3MBI,
MIpaBUJIbHAS NIPU3Ma;

— napaJiielienuIe]], IPOTUBOJIEKAIINE [PaHU
napajuieNienuneaa, IpsiMOyroJIbHbIN Mapaienenurnes 1 Kyo,
JIMHEIHBIE pa3Mepbl IPSMOYTOJIBHOIO MapalljiesIeuIe N a;
— NUpaMuaa U €€ 3J1€MEHTHhI, IPaBUIbHASI TUPAMHU/IA,
TETPadap, YCEUEHHAS IUPAMUA;

— NPaBWIbHBIA MHOTOTPaHHUK.

®opMynHpOBaTh U JI0Ka3bIBATh TEOPEMBI:

— O IPOTUBOMOJIOXKHBIX I'PAHAX U IUATOHAIISX
napajuleJenunena;

— YTO KBaJpaT JItoO0H AraroHanu mpsiMOyroJIbHOTO
napajuleJienune1a paBeH CyMMe KBaJIpaToB TPEX €ro
U3MEPEHU;

— YTO IJIOCKOCTh, IIepeceKarolias NupaMuy u
napajuiesipHas €€ OCHOBaHMIO, OTCEKaeT MOJ00HYI0
MUpaMULy;

— Dilnepa.

YMeTh BBIUUCIATS:

— OOKOBYIO TOBEPXHOCTH MPSIMOM MPU3MBI;

— OOKOBYIO ITOBEPXHOCTh NMPABUIBLHONW TUPAMHU/IBL.
3HaTh NSATh TUIIOB IPaBUJIBHBIX MHOTOTPAHHUKOB.

N3006paxath, 0003HaAUaTh M pacrio3HaBaTh HA YepTekKaxX
M3y4E€HHbIE MHOTOIPaHHUKH, UILTFOCTPUPOBATH

HX CBOMCTBA, CTPOUTH UX CEYEHUS.

Pemate 3agayn.
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CumMMeTpHs B MPOCTPAHCTBE

OTKpBITHS HOBOTO
3HAHHUS

OOBICHATD, YTO TAKOE; CHMMETPHS
-VYMETh CTPOUTh CUMMETPUYHBIC (PUTYPHI.
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IlousTue IMPaBUJIbHOI'O MHOTOT'paHHHKaA.

OEeMEHTBI CUMMETPUHU IIPABUIIBHOI'O

MHOI'OI'paHHHUKa

ITonsatue MMPpaBUJIBHOI'O MHOTOT'paHHHKaA.

DJIEMEHTBI CUMMCTPUHU IIPABUIIBHOI'O

MHOI'Or'paHHHUKa

OTKpBITHS HOBOTO
3HAHUS

Pednexcus

OOBACHSATH, YTO TAKOE:

— JBYIpaHHBIN yroJi, rpaHnu u pédpa IBYTpaHHOTO YTJa,
JIMHEMHBIN yroJ IBYTPaHHOTO YIJa;

— TPEXTPAHHBIA U MHOTOI'PAHHBIN YIJIBI, UX 3JIEMEHTBHI;

— MHOTOT'PAaHHUK U €r0 3JIEMEHTBI;

— BBIIYKJIBIM ¥ IIPaBUJIbHBIM MHOTOTPAHHUKH,

— pa3BEépPTKa MHOTOTPaHHUKA;

— mpu3Ma U e€ IIEMEHTHI, 0OKOBasi TOBEPXHOCTH M MOJIHAS
IIOBEPXHOCTb IIPU3MBIL, IPSAMAast U HAKJIOHHAs! IPU3MBI,
IIPaBWJIbHAS IIPU3MA,;

— HapauleIeNuIIe ], IPOTUBOJICKALIUE TPAHU
napaesienunesa, npsiMoyrojabHbIN Mapajuleienunes] u Kyo,
JIMHEHHBIE pa3Mepsl IPSMOYTOJIBHOIO MTApaJuIeIICIINIIEeA;
— NUpamMua U e€ dJIEMEHTHI, IIPaBUIIbHAS TUPaMUa,

TEeTpadIp, yCeUEHHAs MUPAMUA;

— MPaBUIILHBII MHOTOTPAHHUK.

®opMynupoBaTh U JOKa3bIBATh TEOPEMBI:

— 0 MPOTHUBOIIOJIOKHBIX TPAHSAX U AUATOHAIIAX
napajiesienumnesa;

— YTO KBajpaT 000 AUaroHaIN IPSIMOYTOJIBHOTO
napaesienuneia paBeH CyMMe KBaJIpaToB TPEX €ro
U3MEPECHU;

— YTO IJIOCKOCTb, NIEpeceKaroias nupaMuay u
napajuiespHas €€ OCHOBaHHIO, OTCEKaeT MOJ00H Y10
nupamMuuy;

— Dinepa.

YMeTh BBIUUCIATH!

— OOKOBYIO TOBEPXHOCTbH MPSIMOM NPU3MBI;

— OOKOBYIO TOBEPXHOCThH MPABUILHON ITUPAMHU/IBI.
3HaTh MATH TUIOB MPAaBMIBHBIX MHOT'OI'PaHHHUKOB.
N3o6paxarh, 0003HaUaTh M paclo3HaBaTh Ha YyepTexax
M3Y4EHHBIE MHOTOTPAaHHUKH, WILTIOCTPHUPOBATH

UX CBOICTBa, CTPOUTH UX CEUEHUSI.

Pemate 3amaun.
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Teopema Ditnepa

OTKpBITI/ISI HOBOT'O
3HaHUA

OOBACHSATH, YTO TAKOE:




63

Teopema Ditniepa

Pednexcus

— JBYI'paHHBIN yroJl, rpaHu U pédpa IBYTPaHHOIO YIJa,
JIMHEUHBIN yrojl ABYTPAHHOIO yIJa,

— TPEXTPAHHBIN U MHOTOTPAaHHBIN YIJIBI, HX DJIEMEHTHI;

— MHOTOT'PaHHHUK U €T0 3JIEMEHTBHI;

— BBIIYKJIBIN U IPAaBUJIbHBIA MHOTOTPaHHUKY;

— pa3BEPTKA MHOI'OTPaHHUKA;

— IpU3Ma U €€ IIEMEHTHI, 00KOBasi IOBEPXHOCTh U MOJIHAS
IIOBEPXHOCTH IPU3MBI, IIPsIMasi U HAKJIIOHHAs! IPU3MBI,
IIPaBWJIbHAS NIPU3Ma;

— HapaJuleIeNuIIe ], IPOTUBOJICKALIUE TPAHU
napaJiesienumnesa, NpsiMoyrojabHbIN Mapajuiesenunes u Kyo,
JIMHEHHBIE pa3Mepsl IPSMOYTOJIBHOIO MTapajuIeIICIINIIEA;
— NUpaMKUAA U €€ FIIEMEHTBI, IPABUIIbHAS TUPAMUIA,
TETPadap, YCEUEHHAS MUPAMUA;

— NpaBUJIbHBIA MHOTOTPAHHUK.

@OopMyJIIMPOBATh U JOKA3bIBATh TEOPEMBI:

— O IPOTUBOIOJIOKHBIX TPAHAX U JTHUATOHAJISAX
napajuleIenunena;

— YTO KBaJIpaT J000H TUaroHaJyd MpsiMOYroJIbHOTO

HU3MEpPEHU;

— YTO IJIOCKOCTb, NIepeceKarolias nupaMuay u
napajieNibHas €€ OCHOBaHHIO, OTCEKAeT MOJ00HYIO
MUPAMHLLY;

— Dinepa.

YMeTh BBIYUCIATH!

— OOKOBYIO TOBEPXHOCTb MPSIMOI IPU3MBIL;

— OOKOBYIO TOBEPXHOCThH MPABUILHON ITUPAMHU/IBL.
3HaTh MATH TUIOB MPABMIBHBIX MHOT'OI'PaHHHUKOB.
N306paxarh, 0003HaUaTh M paclo3HaBaTh HA YyepTexax
M3Y4EHHBIE MHOTOTPAHHUKH, WILTIOCTPHUPOBATH

UX CBOICTBa, CTPOUTH UX CEUEHHUSI.

Pemars 3amaun.
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KonTtponbHast padota Ne4 o reomeTpuu.

PazsuBarommii

OOBACHATH, YTO TAKOEC:
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3auét Ne 3 mo reomeTpuu.

KOHTPOJIb

— JBYI'paHHBIN yroJl, rpaHy u péOpa IBYTPaHHOTO YIJa,
JIMHEUHBIN yrojl ABYTPAHHOIO yIJa,

— TPEXTPAHHBIN U MHOTOTPAaHHBIN YIJIBI, HX DJIEMEHTHI;

— MHOTOT'PaHHUK U €r0 JIEMEHTHI;

— BBIIIYKJIBIN U IPAaBUJIbHBIA MHOTOTPaHHUKY,

— pa3BEépPTKAa MHOTOTPaHHUKA;

— mpu3Ma U e€ IIEMEHTHI, 0OKOBasi TOBEPXHOCTH M MOJIHAS

NpaBUIbHASA IPU3MA;

— napaJiielienuIe]], IPOTUBOJIEKAIINE IPaHU
napajuieNienune1a, IpsiMOyroJibHbIN mapaiienenumnes 1 Kyo,
JIMHEIHBIE pa3Mepbl IPSMOYTOJIBHOIO MapalljiesIeuIe N a;
— nupamua u e€ 3JeMEeHThI, IPaBUIbHAS TUPaMU/IA,
TETPadap, YCEUEHHAS MMPAMUA;

— MpaBUIbHBIA MHOTOTPAHHHUK.

®opMynupoBaTh U JOKa3hIBATh TEOPEMBI:

— O IIPOTHUBOIIONIOKHBIX TPAHSIX U JUATOHAJISAX
napajuleJenunena;

— YTO KBaJpaT JII0O0H AraroHanu npsiMOyroJIbHOTO
napajuleJienuIe1a paBeH CyMMe KBaJIpaToB TPEX €ro
HM3MEPEHUI;

— YTO IJIOCKOCTb, MIEPECeKaIoIas MUpaMuIy u
napauesibHas €€ OCHOBaHHIO, OTCEKaeT MOJ00H Y0
MUPAMHTY;

— Dilntepa.

YMeTh BBIUUCIATS:

— OOKOBYIO TOBEPXHOCTb MPSIMOM TMPU3MBIL;

— OOKOBYIO TOBEPXHOCThH MPABUILHON ITUPAMHU/IBI.
3HaTh MATH TUMIOB MPABUIHHBIX MHOTOTPAHHUKOB.
N306paxarh, 0003HaUaTh M pacro3HaBaTh Ha YyepTexax
M3Yy4EeHHbIE MHOTOTPaHHUKH, WLTIOCTPUPOBATH
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O6o0061mato1iee MOBTOPEHKE IO TEOMETPHUH
«AKCHOMBI CTEPEOMETPHUH U UX CIIEICTBHUS.

HapaJ'IJ]eJ'ILHOCTL MMPSAMBIX U IUIOCKOCTEM

Mertonomornueckon
HaNpaBJIECHHOCTH

3HaTh U3y4EHHBIN MaTepual.
[TpuMeHsTh 3HAaHUS TEOPUU B PEILICHUU 3a/au.




67 O06o011aro1ee NOBTOPEHNE 10 TEOMETPUU
«AKCHOMBI CTEPEOMETPUH U UX CIICJCTBUS.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN 1
68 O6o0m1aromee MOBTOPEHUE 10 TEOMETPUU MeTtononornueckoil | 3HaTh U3y4EHHBIN MaTepual.
. HalpaBIEHHOCTH [TpuMeHsITh 3HaHUS TEOPUU B PEILICHUU 3a/au.
«llepneHaUKyIAPHOCTh NPAMBIX U IUIOCKOCTEN» | 1
TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O MATEPHUAUJIA.
Adareopa 11 kaace (54)
Ne ypoka Tema ypoka Kon- Tum ypoka XapaKTeprCcTHKa OCHOBHBIX BUIOB
BO NCATCIIBHOCTH YUCHUKA
4acoB
1 [ToBTOpenue marepuana 10 kiacca 1 Metopnonornyeckoit | IIpoBoauTh TOXKAECTBEHHBIE TPE0Opa30BaHUs
HaIlpaBJIEHHOCTH TPUTOHOMETPUUECKUX BBIPAKEHUH, periaTh
2 IToBTOpenue marepuana 10 knacca 1 P p OMeTP P P
IPOCTEHNINE ypaBHEHUS.
3 [ToBTOpenue marepuana 10 kiacca 1 [IpuMeHATh METO MaTEMAaTUYECKON MHAYKIIMM JIIS
2 T T 1 peleHus 3a1a4.
OBTOPCHHC MatepHaia 11 kjacca Haxonuths HanOosbliee 1 HaUMEHbIIIEE 3HAYCHUS
5 [ToBTropenue matepuana 10 kiacca 1 (yrxupy Ha oTpeske. Haxoxuts yriosoi
K03 ULIMEHT KacaTeNbHOU K rpaduKy pyHKINU B
TOUKE C 3aJJaHHOM aOciuccoii X0. 3anucriBaTh
ypaBHEHHUE KacaTelbHOM K TpaduKy QyHKIINH,
3a/IaHHOM B TOUKE.
[TpuMeHsITh IPOU3BOHYIO ISl IPUOIHKEHHBIX
BBIYUCIICHUM.
6 MHoOrouneHss! 0T OJHOM IEPEMEHHOU 1 OTKpBITHS HOBOTO | BBINMONHATE JesieHne «yroiIKoM» , [0 CXeMe
3HaHUS I'opHepa. PackiiagpiBaTh MHOTOUWIEH Ha




7 MHoOro4IeHBI OT OJTHOM MepEMEHHON 1 Pednexcus MHOYKHUTEIH.
” " OneHnBaTh YUCIIO KOPHEH 1I€JI0r0 anredpanyeckoro

8 MHoOrouneHns! 0T OJHOM IEPEMEHHON 1
YpaBHEHHS..

9 MHoro4ieHsl OT OJHON EPEMEHHOM 1 Onpenensarb KPaTHOCTh KOPHEH MHOTOYJICHA

10 MHOrousneHs! OT HECKOJIBKUX [IEPEMEHHBIX 1 OtkpsbiTus HOBOro | [IpuMeHsTh pa3nnyHbie cCIOCOObI pa3oKeHus

3HAHUA MHOT'O4JIEHOB Ha MHOKUTENH

11 MHOro4ieHsl OT HECKOJIbKHUX MEPEMEHHBIX 1 Pednexcus [IpumeHATH pa3auyHbIe TPUEMBI PEIICHUS LEJIBIX
areOpandecKux ypaBHEHUH, MOIO0P LENIbIX

12 MHoOrousneHs! OT HECKOJIBKUX [IEPEMEHHBIX 1 9
KOpHEH, pa3yiokeHHe Ha MHOXKUTENH (BKIIOYast

13 MHOrouseHbl 0T HECKOJIBKUX MEPEMEHHBIX 1 METOJ] HEOTIPEIEIEHHBIX KO (HUITMEHTOB)

14 VYpaBHEHMSI BBICIIMX CTETICHEN 1 OTKpBITHS HOBOTO

3HAHUS

15 VYpaBHEHMSI BBICIIMX CTETICHEN 1 Pedrnexcus [IpuMeHsTh pa3Iu4HbIE IPUEMBI PELLIEHUS LENbIX
anredpanvyeckux ypaBHEHUH, MOA00P LETbIX
KOPHEH, pa3jioKeHNE Ha MHOXKHUTENH (BKIHOYast
METO/1 HEOTIPEACIICHHBIX KO3 (UIIMEHTOB),
HNOHM)KEHUE CTEIIEHU, MOJCTAHOBKA.
HaxoauTh uncioBbie MPOMEKYTKH, COACpKAIIILE
KOPHHU alredpanyeckux ypaBHEHUH.

16 YpaBHEHHs BBICIINX CTEIEHEN 1 Pedrnexcus pelLIeHNs LENbIX anredpandeckux ypaBHEHHH,
110100p LENbIX KOPHEH, pa3iioKeHHe Ha MHOKUTENN
(BKIJIIOUAst METOJT HEONPEIEICHHBIX
KO2()PUIIMEHTOB), TOHWKEHNE CTENIEHH,
II0JICTaHOBKA.
HaxoauTh uncioBble IPOMEKYTKH, COAEpKAILINE
KOpHU alre0pandyeckux ypaBHeHUH

17 VYpaBHEHMSI BBICIIUX CTETICHEN 1

18 AJMHHHCTpaTHUBHAsE KOHTPOJIbHAs paboTa (BXOIHOU 1 PasBuBaronuit [TpoBOIUTH TOKECTBEHHBIE TPEOOPA3OBAHMS

KOHTPOJIb) KOHTPOJIb TPUTOHOMETPUUECKUX BBIPAKEHUH, periaTh

MPOCTENIINE yPaBHEHHUSI.

[TpuMeHsTH METOT MAaTEMAaTHIECKONH WHIYKIIUH JUTSI
peleHus 3a1auy.

HaxoanTte HanbobIIee 1 HAMMEHBIIIEE 3HAYCHUS
¢ynkuuu Ha orpeske. Haxoaurts yriioBoi

ko3¢ ULIMEeHT KacaTeIbHOU K rpa@uKy QyHKINU B
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Konrtponsnas padora Nel

TOUKE ¢ 3a7aHHol a0cuuccoi X0. 3anuceBaTh
ypaBHEHHUE KacaTeabHOH K TpaduKy QyHKIINH,
3aJIaHHOM B TOYKE.

[IpuMeHATh MPOU3BOIHYIO JI MPUOIMKEHHBIX
BBEIUMCIICHUH.

[IpuMeHATH pa3nuyHbIe CIIOCOOBI peIICHHS
YpaBHEHUH, CUCTEM ypaBHEHUM. Pemars TekCcToBbIe
3a/1a4¥ C IOMOUIbIO COCTABJICHUS YPABHCHU,
HHTEPIPETUPYS PE3YJIBTAT C yUETOM OTPaHUYECHUN
YCJIOBUS 3aJa4H.

20

ITonstue KOpH: N-OM CTEIICHU M3 HeﬁCTBHTeHBHOFO
qucia

OTKpBITI/ISI HOBOI'O
3HaHHUA

JlaBaTh onpenieneHue , IpUBOAUTH IPUMEPHI
apupmeTrueckux Kopueil [losicHATE Ha mpuMepax
HIOHSATHE CTEMEHHU C JIFOObIM €HCTBUTEIbHBIM
nokasareseM. [IpuMeHATs npaBuiIa JEUCTBUAN €
pazvKaaMy, BBIPa)KEHUSMHU CO CTEIICHSIMHU C
paloOHaIbHBIM TOKA3aTeJIEM IIPU BBIYMCIECHUSIX U
npeoOpa30BaHUSIX BHIPAKECHUM

21

[TonsiTHE KOpHS N-OM CTENEHU U3 IEHCTBUTEIBHOIO
qucia

Pednexcus

JlaBaTh onpenesieHue , TPUBOAUTH PUMEPDI
apudmMeTnueckux kopHe# JloscHATh Ha mpuMepax
MOHSATHE CTEIICHHU C JIFOOBIM JIEMCTBUTEIIbHEIM
nokaszaresieM. [IpumeHaTs npaBuiia IEUCTBUN C
paavKazaMu, BIPAXKEHHUSIMU CO CTETICHSIMH C
panMoOHAIbHBIM [TOKA3aTENIEM IPU BBIYMCIICHUSIX U
1peoOpa30BaHMSIX BBIPAKEHUN

22

QyHKIUA y= VX, HX CBOICTBA H rpaduk

OTKpBITI/ISI HOBOT'O
3HaHUA

23

OyHKIUA y= VX, HX CBOICTBA H rpaduk

24

OyHKIUA y= "X, IX CBOWCTBA 1 rpapuk

25

OyHKIUA y= X, HX CBOICTBA H rpaduk

Pednexcus

[TpuMeHATH aAroOpuTM MOCTPOEHUS rpaduka
dyskmmn y="Vx ITIpuMeHSTH CBOHCTBA (DyHKIHH
IpH peleHnu 3a1a4d. PopMynpoBaTh ONpeIeIcHue
KOpHS, .IIPUMEHATh CBOMCTBA KOPHEH IIPU
peoOpa30BaHNUU YUCIOBBIX U OYKBEHHBIX
BBIpAKCHUI

26

CBOICTBO KOpHSI N-OM CTENEHU

I I

OTKpBITHS HOBOTO
3HaHUSA

27

CBOMCTBO KOpHSI N-0if CTENEHU

[EEN

28

CBOIiCTBO KOpHSL N-OM CTENEHU

Pednexcus

DopMyIHpOBaTh ONPeAEIeHUS KOPHS CTENEeHH N,
apupmeTryeckoro KopHs crenenu N. [IpumensaTh
CBOICTBa KOpHEH npu npeoOpa3oBaHUK YUCIOBBIX U
OYKBEHHBIX BBIPAKECHUH.




29 CBOICTBO KOpHSI N-OM CTENEHU 1
30 IIpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIUX paauKaisl | 1 OtkpbiTust HOBoro | IIpuMeHsTh CBOMCTBAa KOPHS CTENEHU N Mpu
peoOpa3oBaHNU BBIPAKEHHH , COACPIKAIINX
3HaHUA
pasuKabl
31 [IpeoOpazoBaHue BEIpaXEHUH, COACPKAMUX paauKaibl | 1 Pednexcus [IpuMeHsTh CBOMCTBA KOpPHS CTENEHH N MpU
32 [Ipeo6pa3oBanue BbIpaxeHUil, coaepkamux paaukans | 1 NpeOOpasOBANHH BIPAKCHHUI , CONCPARAIIIX
panuKansl
33 [Ipeo6pa3oBanue BbIpaxeHUil, coaepkamux paauxansl | 1
34 [IpeoOpazoBanue BhIpaXEHUH, COAepKAMUX paauKanbl | 1
35 [ToBTOpeHue 1 Metoponoruyeckoil | 3HaTh U3y4EHHBIH MaTepuall.
HaNpaBICHHOCTH [IpuMeHATh CBOM 3HAHUS HA IPAKTUKE.
36 Kontponbnas padora Ne2 1 Pa3BuBaronmit [IpuMeHsTh anropuT™ OCTpOEeHUs rpaduxa
KOHTPOJIb dyukimn y="Vx JIpuMeHsTH CBOHCTBA ()YHKIINH
IIPY PELLEHUN 33/1a4. IIPUMEHATHh CBOMCTBA KOPHEU
pu IpeoOpa30BaHUM YUCIOBBIX U OYKBEHHBIX
BBIPAKECHUN
37 [ToHsATHE CcTENEeHHU C JI0OBIM pallMOHAIbHBIM 1 OTKpbITHS HOBOTO | 3HATh ONpe/EIeHNE CTENICHH C JIF0OOBIM
MoKa3aTeseM 3HAHUS panroHaIbHBIM TOKa3areneM. [IpuMeHsTs CBOiCTBa
38 [TonsiTre creneHu ¢ I00BIM PaLlMOHAIBHBIM 1 Pednexcus CTEIEHU IIPYU PELIECHUN 3a1a4
noKaszaresem
39 [TonsiTre creneHu ¢ I00BIM pallMOHAIBHBIM 1
noKaszaresem
40 [TonsiTre creneHu ¢ I00BIM pallMOHAIBHBIM 1
noKaszaresem
41 CrenenHble QyHKIIMH, X CBOUCTBA U TpapUKH 1 OtkpseiTus HOBoro | Ilo rpadmkam creneHHbIX QYHKIMM (B
3HaHUS 3aBHCUMOCTH OT ITOKa3aTelsi CTENEeHH) ONUChIBATh
42 CrenenHble (yHKIIUU, UX CBOWCTBA U TpapuKu 1 Pednexcus UX CBOWCTBA (MOHOTOHHOCTb, OTPAHUYEHHOCTb,
= YEeTHOCTh, HEYETHOCTh). CTPOUTH CXEeMaTHUYECKU
43 Crenennble (yHKIIMU, UX CBOMCTBA U TpaduKu 1 .
rpaduk cTerneHHol (pyHKINY B 3aBUCUMOCTH OT
44 Crenennble QyHKIIUHU, UX CBOWCTBA U TpaduKu 1 NPHUHAJJIEKHOCTH [OKA3aTeNst CTENEHH (B
- AQHATTMTHYECKON 3aITUCH PacCMaTpUBAEMOM
45 Crenennble (yHKIIMU, X CBOMCTBA U TpapUKH 1 (bYHKIIIH) K OJIHOMY H3 PACCMATPHBAEMBIX
YHCIIOBBIX MHOXECTB U MEPEUYHCISTh €€ CBOWCTBA
46 W3Bnedenmne KOpHEH U3 KOMIUIEKCHBIX YHCEI 1 OTKpBITHS HOBOTO | BBIMOMHATH BHIUMCIIEHUS C KOMILIEKCHBIMU

3HaHUA

quCJIaMu: CJI0KCHUC, BBIYUTAHHUEC, YMHOXCHUC ,




ACJICHUC, BO3BCICHUC B HATYPAJIbHYIO CTCIICHD,
H3BJICYCHUC KOPHA

47

N3BnedeHre KOpHEH U3 KOMIUIEKCHBIX YUCEN

48

W3BneueHue KOpHeﬁ N3 KOMIIJICKCHBIX YUCECII

Pednexcus

BbINOMHATE BBIUMCIIEHUS ¢ KOMIUIEKCHBIMU
YHMCJIAMU: CII0)KCHHUE, BBIUYNTAHUE, YMHOKEHUE ,
JICIICHUE, BO3BEJCHUE B HATYPAIbHYIO CTEIICHb,
u3Biie4eHue KopHs. [lepexonuts ot
anreOpanvyecKoi 3acH KOMILIEKCHOTO YHCIIa K
TPUTOHOMETPUUYECKOH U K IT0KA3aTEeIbHOU, OT
TPUTOHOMETPUYECKOU U ITOKA3aTEIbHOU K
anreOpanvecKoi.

49

[ToBTOpEeHUe

Mertononornueckon
HaIpaBJICHHOCTH

3HaTh U3Y4YEHHBII MaTepHUall.
ITpuMeHATh 3HaHUS TEOPUU B pEIICHUH 3a]au.

50

KonTponbnas padorta Ne3

PazBuBaromumii
KOHTPOJIb

3HaTh U3Y4YECHHBIN MaTepHUall.
[IpuMeHATH 3HaHUS TEOPHUH B PELICHUU 3a]1a4.

51

[TokazarenpHas GyHKIHS, €€ CBOICTBA U rpaduK

OTKpBITI/ISI HOBOI'O
3HaHUA

ITo rpadukam mokaszarenbHON QYHKIMH OMUCHIBATH
ee CBOIcTBa (MOHOTOHHOCTh, OTPAaHHYEHHOCTD.
[TpuBOIUTH TPUMEPHI MTOKA3aTEIFHON (PYHKIIMN
(3amanHOM ¢ MOMONIBIO (hOpMyITBI WK TpaduKa),
o0Jaiarorieit 3aJaHHBIMU CBOMCTBAMH.
AHanm3upoBaTh MoBeeHNe (PyHKIMA HA pa3HBIX
y4JacTKax o0JIaCTH ONpeAeIeHHUs.

52

[TokazarenbHast pyHK1MS, €€ cBOWCTBA U TpaduK

53

IToka3zarenbHas GyHKIMS, €€ cBOMCTBA U rpaduk

54

[TokazarenbHast pyHK1MS, €€ cBOWCTBA U TpaduK

Pednexcus

[To rpadukam nokazaTenbHON QYHKIIMH OMUCHIBATH
ee CBOicTBa (MOHOTOHHOCTb, OTPaHUYEHHOCTb.
[IpuBoauTE IpUMEpPHI TOKA3aTENbHON (YHKIIUI
(3amaHHOM ¢ MOMOMIBIO (hopMyJITBI WK TpaduKa),
oOJrazaronieil 3aJaHHBIMA CBOMCTBAMU.
AHanu3upoBath 1noBeieHue (PyHKIMHI Ha pa3HbIX
y4JacTKax o0JIaCTH ONpPEAEICHHUS.

55

[Toka3zaTenbHble ypaBHEHUS

OTKpBITI/ISI HOBOT'O
3HaHUuA

Pemate HpOCTGfII.HHG IMMOKAa3aTCJIbHBIC YPABHCHUS U
HEPaBCHCTBA U UX CUCTEMBEI, IIPUMCHSAA pa3JINIHbIC
METOABI

56

[Toka3zaTenbHble ypaBHEHUS

57

IlokazaTenbHbIC YpaBHCHHA

58

[TokazaTenbHble ypaBHEHUS

Pednexcus

Pemrate npocreiimmne nokasaTenbHble YpaBHEHUS U
HEPABEHCTBA U UX CUCTEMBI, IPUMEHSIS PA3JIMYHbIE
METO/bI: Pa3JI0KEHHU Ha MHOKUTEIH, CIIOCO0
3aMEHBbI HEU3BECTHOI'O, C UCIIOJIB30BAHUEM CBOMCTB
(yHKIUY, penaTh ypaBHEHUS, CBOASAIIUECS K
KBaJPaTHBIM, UPPALIMOHATIbHBIM.




59

[TokazaTenbHbIE HEPABEHCTBA

OTKpBITHS HOBOTO
3HaHUs

Pemarts nmoka3aTrennHEIC HCPAaBCHCTBA U UX
CHUCTCMBI.

60 IToka3aTenbHbIE HEPABEHCTBA Pedrnexcus Pemrats nokasarenbHbIe HEPABEHCTBA U MX
CHCTEMBI, HCII0JIb3Ysl IPUOOPETEHHbIE 3HAHUSI.
61 IToka3zaTenbHblE HEPABEHCTBA Pedrnexcus Pemrates nmokasarenbHbIe HEPAaBEHCTBA U MX
CHCTEMBI, HCII0JIb3Ys] IPUOOPETEHHbIE 3HAHUS.
62 [Tonsarue norapugpma OtkpbiTus HOBoro | IlpumensaTs onpenenenue gorapupma U CBOMCTBA
3HAHUSA JorapugmMoB npu npeoOpa3oBaHUH YUCIOBBIX U
63 [Tonsarue norapugpma Pednexcus OYKBEHHBIX BBIPAXEHUN. BBIOIHATD
peoOpa3oBaHus JIOTapU(PMUIECKUX BBIPAKCHHA.
64 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U rpaduk Otkpeitus HOBoro | [lo rpaduky norapudmudeckoii pyHkunu
3HAHUS ONMCBIBATH €€ CBOWCTBA. [IpuBOINTE IpUMEpHI
65 Jlorapudmuueckas GpyHKIus, e€ cBoiicTBa U rpaduk Pedrnekcus aorapupmMuueckux GyHKIUN (3alaHHBIX C
MIOMOIIIBIO Tpaduka win GopMyItsl), 00JIaTAFOIIHX
3aJJaHHBIMH CBOMCTBaMH.
66 Jlorapudmuueckas ¢pyHkius, e€ CBOHCTBa U rpadux Pedrnexcus [lo rpaduky norapudmudeckoi GyHKIHNA
OIKCBIBATH €€ CBOMcTBA. [IpMBOIUTH IpUMEpPHI
aorapu(pMuuecKux QyHKIMHI (3aJaHHBIX C
oMOIIbI0 Tpaduka win Gopmybl), 006IaTaIOIINX
3a/IaHHBIMH CBOWCTBAMH.
67 IToBTOpeHune MeTtononornyeckoil | 3HaTh U3yYEHHBIM MaTepHall.
HaNpaBICHHOCTH [IpuMeHsATH CBOM 3HAHUS HA IPAKTUKE.
68 KonTponbnas padorta Ne4 PassuBaromui ITo rpadukam nokaszarenbHOM U torapudmuyeckoi
KOHTPOJITb (yHKINH OMMCBHIBATh UX CBOMCTBA (MOHOTOHHOCTb,
OTpaHUYEHHOCTh. [IpUBOIUTH TPUMEPHI
[IOKa3aTeIbHON U JIorapuPpMUUecKor (yHKIUI
(3amaHHOM ¢ MoMoMIbIO (hopMyJITBI WK TpaduKa),
oOJrazaronieil 3aJaHHBIMA CBOMCTBAMU.
AHanu3upoBath 1noBeieHue (PyHKIMHI Ha pa3HbIX
ydJacTKax OOJIACTH OTpe/IeICHUs. BRITOTHATS
peoOpa3oBaHus JIOTapu(PMUIECKUX BBIPAKEHUH
69 CoiicTBa norapudmon OtkpseiTus HOBOro | DopMynupoBaTh onpeaeneHue jgorapudma, 3HaTh
3HaHU cBoiicTBa jorapugma. Jloka3slBaTh CBOMCTBA
70 CoiicTBa norapudmon Pednexcus jorapu(MoB U IPUMEHATH CBOICTBA NPU

peoOpa30BaHUU YUCIOBBIX U OYKBEHHBIX
BbIpaKeHUH. BoIMoNHATH MpeoOpa3oBanHus
CTENIEHHBIX U JIOTapU(PMUYECKUX BBIPAKECHHIA.




71 CoiicTBa norapudmon 1 Pedrnexcus dopmynupoBaTh onpeAeacHue Jorapudma, 3HaTh
75 Crofictsa norapipmos 1 CBOICTBa JorapudmMa. Z[OKa?)I)IliaTI) CBOICTBa
J0rapu(pmMOB U MPUMEHSATH CBOUCTBA MPH
73 CoiicTBa norapudmon 1 peoOpa3oBaHUM YUCIOBBIX U OYKBEHHbIX
BbIpakeHU . BBIMONIHATE ipeoOpa3oBaHus
CTENIEHHBIX U JIOTAapU(PMUUYECKUX BBIPAKCHUH.
74 Jlorapudmuueckre ypaBHCHHS 1 OTtkpseiThs HOBOTO | PemaTte mpocTeiimue iorapuMU4ecKie ypaBHCHUS
3HaHUA Y YPaBHEHUS , CBOJAIINECS K MPOCTEHIINM C
MTOMOIIIBIO 3aMEHBI HEU3BECTHOTO
75 AJMUHHUCTpAaTUBHAS KOHTPOJIbHAsA paboTa (TEeKyIUn 1 PazBuBaronuii
KOHTPOJIb) KOHTPOJIb
76 Jlorapudmuyeckue ypaBHECHHS 1 Pedrnexcus Pemrats npocreiimme norapupmudeckue
77 TlorapriMIIeckie ypasHem 1 YpaBHEHMsI, CBOJAIIMECS K IPOCTEHILIUM ¢
TIOMOIIBIO 3aMEHBI HEU3BECTHOTO
78 Jlorapudmuyeckue ypaBHECHHS 1
79 Jlorapugmuueckue HepaBeHCTBA 1 OtkpbiTusg HOBOro | Pemats mpocteiinue gorapupmuyeckue
3HaHUS HEpaBEHCTBA M HEPABEHCTBA , CBOJISAIIMECS K
IPOCTEHIINM C TOMOIIBIO 3aMEHbl HEM3BECTHOT'O
80 JlorapupMuueckre HepaBeHCTBA 1 Pednexcus Pemars npocreiimue norapudmudeckue
HEpaBEHCTBA U HEPABEHCTBA , CBOJIAIINECS K
MIPOCTEUIIIMM C TIOMOIIBIO 3aMEHBI HEU3BECTHOTO
81 Jlorapugmuueckue HepaBeHCTBa 1 Pedrnexcus Pemate npocreiimue norapupmudeckue
HEpaBEHCTBA U HEPABEHCTBA , CBOJIAIINECS K
82 Jlorapupmuueckre HepaBeHCTBA 1 .
IPOCTEHIINM C TIOMOIIBIO 3aMEHbI HEU3BECTHOTO
83 JuddepenurpoBanue nokazaTeabHON U 1 OTkpbITHg HOBOTO | 3HaTh NMpaBuia 1uddepeHIupoBaHUs
jorapu@muueckor QyHKIUU 3HaHUS [I0Ka3aTeIbHON U JIorapuPpMUUecKor QyHKIUI
84 JuddepenurpoBanue nokazaTeabHON U 1 Pednexcus [TpumensTh npasuia 1udphepeHIupoBaHHs
jorapu@muueckor QyHKIUU MOKa3aTeIbHON U JIorapupMuueckoi GyHKIUHN 1715
85 JuddepennmpoBanne noka3aTeabHON U 1 peuieHus 3aaay.
sorapupMuIecKor QyHKINH
86 JuddepennnpoBanne nmokazaTeabHON 1 1 Pedrnexcus [Ipumensts npaBuia quddepeHIMpoBaHUS
norapupmMuuecKoi GyHKIHH MoKa3aTeIbHOM U JorapugmMuyeckoi GyHKIUH IS
pereHus 3a1ad.
87 IToBTOpeHUnE 1 MeTtononornyeckoil | 3HaTh U3yUYEHHBIM MaTepHall.

HaIpaBJICHHOCTHU

HpI/IMCH}ITB CBOM 3HAHUA HaA IMMPAKTHUKE.




88

Kontponbnas padota Ne5

PazBuBaroniuii
KOHTPOJIb

dopmynupoBaTh onpeAeacHue Jorapudma, 3HaTh
cBoiicTBa jorapudma. JlokaspiBaTh CBOWCTBA
J0rapu(pMOB U MPUMEHATH UX MPHU MPEoOpa3oBaHUH
YHUCIIOBBIX M OYKBEHHBIX BhIPAXKEHUN. BBITOTHATH
npeoOpa3oBaHus CTEIICHHBIX U JIOTapU()MUIECKUX
BbIpakeHU. PemaTe npocreiume
JorapupMUUECKie YpaBHEHHS 1 HEPAaBEHCTBA ,
ypaBHEHHUS U HEPABEHCTBA, CBOJSIINECS K
IIPOCTEUILIHM.

89

[lepBooOpa3Has 1 HeonpeaeaEHHbIA HHTETpall

OTKpI)ITI/Iﬂ HOBOI'O
3HaHUA

90

[lepBoobOpa3Has 1 HeonpeaeaEHHbIH HHTETpall

Pednexcus

Boruncnsate npulnmkEHHOE 3HAUCHUE TTOIIATN
KPHUBOJIMHEWHOH TPAICLVH.

Haxoauth nepBooOpa3ubie GyHKIUH: Y = Xp, T1€e P
€R,y=sinx,y=cosx,y =tg X.

Haxomauts nepBoobpasusie pynxuuii: f (X) + g(x),
kf (X) u f (kx + b).

BoruucnsaTe miomaa KpuBOIMHENHOM Tpaneuuu
¢ noMo1upo Gopmyinsl Hetorona—1JleitOnuna.
Haxomuth npubnnxEHHble 3HAYEHUS] UHTETPaJIOB.
BpranciiaTe miomanabs KpUBOJUHENHON Tpaneuuu
C IOMOIIBIO MHTErpasa

91

[lepBooOpazHas u HeonpenenEHHbIH HHTETpall

92

ITepBooOpasHas 1 HeonpeeNnEHHbIN HHTErpall

Pednexcus

93

OnpenenéHHbIi HHTErpaj

OTKpBITHS HOBOTO
3HAHMS

94

OnpenenéHHbIil HHTErpa

95

OnpenenéHHbIi HHTErpaj

Pednexcus

Brruucnsate npubnmkEéHHOE 3HaYEHUE TUTOMIATN
KPUBOJIMHENHOM TpaIleluH.

Haxonuth nepBooOpa3sHble GyHKIUMN: Y = XP, T1€e P
€R,y =sin X,y =cos X, y = tg x.

Haxomutek nepBoobpasubie pynkumii: f (X) + g(x),
kf (x) u f (kx + b).

BpraucisaTe momaa KpUBOJUHENHON Tpaneuun
¢ oMot Gopmynsl Hetorona—1JleitOnuma.
Haxoauth npuGnmkEHHBIC 3HAYSHUS] HHTETPAJIOB.
BrrauciaTe miomans KpUBOJIUHENHON Tpaneuuu
C TOMOIIBIO MHTErpaJIa

96

OnpenenéHHbIi HHTErpas

97

OnpenenéHHbIi HHTErpaj

98

OnpenenéHHbIi HHTErpaj

Pednexcus

99

KontponsHas pabora Ne6

R R k| e

PazBuBaronuii
KOHTPOJIb

Bbruuciiate npuOImkEHHOE 3HAYCHUE TIJIOIIA TN
KPUBOJIMHEWHOW TpaIeuu.

Haxoauts mepBooOpa3Hbie GyHKIUI: Y = XP, T1e P
€R,y=sinx,y=cosx,y =tg X.

Haxoauts nepBooOpazubie pynknuii: f (X) + g(x),
kf (x) u f (kx + b).




BprauciiaTe miomaan KpUBOJUHENHON Tpaneuuu
¢ momoieio popmynsl HeroTtona—Jleitoaua.
Haxoauts npubnmxEHHbIC 3HAUEHUS] HHTETPAJIOB.
BrruncisTe miomaabs KpUBOJUHEHHON Tpanenuu
C IOMOIIBIO HHTETpasia

100 BeposiTHOCTB M reomeTpust OtkpbiTusg HOBOro | IIpuBOIUTH IpUMEpHI CIIy4alHbIX BEJIMYUH (YUCIIO
3HAHUA YCIIEXOB B CEPUH UCIBITAaHHA, YACIIO TIOMBITOK MPH
yraJIbIBaHUH, Pa3Mepbl BRIMTPHIIIA (IPUOBLIH) B
3aBHCHUMOCTH OT CIYYalHBIX OOCTOSTEIBCTB U T.I1.).
HaxoauTte MaTemaTHyeckoe OXKUaHUuE U
JUCIIEPCUIO CIIy4alHOM BEJIUYMHBI B CIlydae
KOHEYHOI'0 YHCJIa UCXO/I0B. Y CTaHABIMBAThH
HE3aBUCUMOCTbD CIIy4alHbIX BeJIM4uH. JenaTh
000CHOBaHHBIE IPEIOI0KEHUS O HE3aBUCUMOCTH
CITy4aiiHBIX BEJIMYUH Ha OCHOBAHUU
CTaTUCTHYECKUX JAHHBIX
101 BepositHOCTB M reomeTpus Pedrnexcus [IpuBoaUTE IpUMEPHI CITy4allHbIX BETUYUH (YHCIIO
" YCIIEXOB B CEpUH UCIBITAaHUM, YHUCIIO MONBITOK ITPH
102 He3zaBucumble MOBTOPEHUS UCTIBITAHUN € ABYMS OTKpBITHS HOBOTO
yrajbIBaHUU, Pa3Mepbl BHIUTPHIIIA (IPUOBLIN) B
HCX0JaMU 3HAHUS .
= 3aBUCUMOCTH OT CIy4alHBIX OOCTOSTENIBCTB U T.I1.).
103 HesaBucrnMble NOBTOPEHNS HCTIBITAHUN C ABYMS Pednexcus H
axOoJUTh MaTeMaTHYECKOEe OKUaHUE U
UCXO0/1aMHU oo
104 i - JMCTIEPCUIO CITy4aifHON BEJIMYMHBI B CITydae
€3aBUCHMBIE TOBTOPEHUS HCIIBITAHUH C ABYMS KOHEUHOT0 UHC/Ia HCXO0B. Y CTaHABINBATE
105 ;CXOMMH — HE3aBUCHMOCTD CITydaliHbIX BeJIHUUH. [lenaTh
C3aBHCHMBIC MIOBTOPCHIS HCIBITAHUH € ABYMS 060CHOBAHHBIE MPE/ITIONOKEHHUS O HE3aBUCHMOCTH
uexonamMu ClyyaiiHBIX BEJIMYUH Ha OCHOBAHUU
CTaTUCTHYECKUX JAHHBIX
106 CraTtuctuueckne MeTo il 00paboTKHU HH(POPMALIUU OtkpbiTusg HOBOro | IIpuBOIUTH MpUMEpHI CIIyYalHBIX BEIMYUH (YUCIIO
3HAHUA YCIIEXOB B CEPUH UCIBITAHHA, YHACIIO TIONBITOK MTPH
107 Cratuctuueckre MeTo/ibl 00paboTKH UHpOpMaLUK Pednexcus yra/IbIBAaHUH, pa3Mephbl BBIUTPHIIA (IPUOBLIH) B
3aBUCHUMOCTH OT CIIy4allHbIX OOCTOSITENBCTB U T.I1.).
108 CraTtuctuueckue MeTo bl 00paboTKHU HH(POPMALIUU
HaxoauTte MaTemaTuyeckoe OXUaAaHUE U
109 [ayccoBa KpuBas. 3aKOH GOJBIIMX YHCEI OTKpBITHS HOBOrO | JUCIIEPCHIO CITyYalHON BETMYMHBI B CITydae
3HAHUS KOHEYHOTO YHCiIa UCXOA0B. Y CTaHABIIUBATh
110 I'ayccoBa KpHBasi. 3aKOH OONBIINX YHCEN Pedexcus HE3aBHCHMOCTb CITy4aiiHbIX BelH4HH. Jlenarts

000CHOBaHHBIE MPCANOJIONKCHUA O HC3AaBUCUMOCTU
CHy‘I&ﬁHBIX BCJIIMYHMH HAa OCHOBAaHUH




CTaTUCTHYCCKHUX OTaHHBIX

NmeTh IpeaACTaBICHHUE O 3aKOHEC OOJIBIINX YHCENT
JJIA ITIOCIICA0BATCIIbHOCTH HCABUCUMBIX CJIy‘-IElfIHBIX
BCJIIMYMH, B YaCTHOCTH IIPCACTABIATH cebe IMOpPAA0K
TUIIMYIHOTI'O OTKJIOHCHHA OT CPCAHLETO

111 PaBHOCHUIIBHOCTH YpaBHEHUI 1 OTKpBITHSL HOBOT'O 3HaTh OIpeEIECHUE PABHOCUIIBHBIX YPAaBHEHU
3HaHUSA (HepaBeHCTB) U IpeoOpa30BaHus, IPUBOIAIINE
112 PaBHOCHIIBHOCTD ypaBHEHUI 1 Pednexcus JTaHHOE ypaBHEHHUE (HEPABEHCTBO) K
- ABHOCWJIbHOMY, YCTaHABJIMBAaTh PABHOCUJIBHOCTb
113 PaBHOCHIIBHOCTD ypaBHEHUI 1 P SHOMY, ¥ P
ypaBHEHU! (HEpaBEHCTB)
114 PaBHOCMIIBHOCTB YpaBHEHMI 1
115 OO011re MeToIbl peleHus: ypaBHEHU N 1 OTKpBITUS HOBOTO
3HAHUS
116 OO011re MeTo/Ibl peleHus! ypaBHEHU I 1 Pednexcus Pemats npocreiinye ypaBHeHUs: anreOpanyecKue,
= TPUTOHOMETPHUUECKUE, TIOKA3aTEIIbHbIE U
117 OO61re MEeTO bl pelIeHUs] ypaBHEHU I 1
JorapuMuuecKue — U UX CUCTEMBI.
118 OO1u11e MeTobI pellieHUs] ypaBHEHUI 1 OcyiecTBidTh 0TOOP KOPHEHN YpaBHEHUH,
119 P 1 ) yIIOBJIETBOPSIONINX OMPEACIIEHHBIM YCIOBUSM.
aBHOCHUJILHOCTb HEPABEHCTB TKPBITHSA HOBOTO | Peyyiary, pee THITB HEPABEHCTB METOMIOM
130 5 1 ;HaHHH MHTEPBAJIOB.
aBHOCHIIPHOCTE HEPABCHCTE erexcus Ctpouth Ha MIIOCKOCTH MHOKECTBA, 3aJaHHbIE
«pa3yMHBIMU» YpaBHEHHUSIMH U HEPaBEHCTBAMH, B
TOM YHCJIE UCTIOJIB3YS «METOJ1 00JIacTe».
121 PaBHOCUIIBHOCTH HEPABEHCTB 1 Pednexcus Pemats npocreiinie ypaBHeHUs: anreOpandeckue,
TPUTOHOMETPHUUECKHE, TTOKa3aTeJIbHbIE U
122 VYpaBHEHMS U HEPABEHCTBA C MOJYJIIMU 1 OTKpBITHS HOBOTO
norapupMuuecKre — U UX CUCTEMBI.
3HAHUS . .
OcymiecTBisSITh 0TOOp KOpHEH ypaBHEHHI
123 YpaBHEHUs 1 HEPABEHCTBA C MOYJISIMHU 1 Pednexcus i P KOPHer yp ’
YIOBJIETBOPSIIOLIUX ONPEAEIEHHBIM YCIOBHUSIM.
124 YpaBHEHUS U HEPABEHCTBA C MOAYJISIMU 1 PewmaTs BCe TUIIBI HEPABEHCTB METOZIOM
HWHTEPBAJIOB.
125 VYpaBHEeHMS U HEPABEHCTBA C MOJYJISIMU 1

CtpouTh Ha TUIOCKOCTH MHOXKECTBA, 3aJJaHHBIC
«pa3yMHBIMUY YPaBHEHUSIMHU M HEPABEHCTBAMH, B
TOM YHCJIC UCTIONB3YS «METOJ] 00JIacTei».
Pemath aHanuTHYeCKH MPOCTEHIIINE 3a]a4n

C TTapaMeTpoOM.

Hcnonb3oBath rpaduuecKkyro HHTEPIPETAIUIO,

B TOM YHCJIC Ha TJIOCKOCTH (TI€pEMEHHas,




napameTp) JUisl pEIICHUS 3a/1a4 ¢ TapaMeTpoOM

(B TOM YHCIIE HCCIIEIOBAHUS TIOBEACHUS PEIICHUH B
3aBUCUMOCTH OT [apaMeTpa).

Pemrate ypaBHEHUS, HEPABEHCTBA, CUCTEMBI

C UCII0JIb30BAaHUEM CBOMCTB MOHOTOHHOCTH,
OTPaHUYCHHOCTHU

126

IToBTOpeHUE

Mertononornueckon
HaIpaBJICHHOCTH

127

Konrponsnas padora Ne7

PazBuBaromui
KOHTPOJIb

3HATh ONpE/IEIIEHNE PABHOCWIBHBIX YPAaBHEHUN
(HEpaBEHCTB) W MPe0OPa30BaHUs, TPUBOISIIHE
JAHHOE YpaBHEHHE (HEPaBEHCTBO) K
PaBHOCHJILHOMY, YCTaHABJINBAaTh PABHOCHIIBHOCTD
ypaBHEHUM (HEPABEHCTB)

Pemats npocreiinye ypaBHeHUs: anreOpanyecKkue,
TPUTOHOMETPHUUECKUE, TIOKA3aTENIbHbIE U
jorapuMuuecKue — U UX CUCTEMBI.
OcyiecTBiiTh 0TOOP KOPHEN YpaBHEHUH,
yIIOBJETBOPSIONINX OMPEICIIEHHBIM YCIOBHUSM.
Pematb Bce TUIIbI HEPAaBEHCTB METOI0OM
UHTEPBAJIOB.

Ctpouth Ha MIOCKOCTH MHOKECTBA, 3aJaHHbIE
«pa3yMHBIMU» YPaBHEHHUSIMH U HEPaBEHCTBAMH, B
TOM YHCJIE€ UCIIOIB3YS «METOJ1 00JIacTe».
Pemiate ananuTHYECKH MPOCTENILINE 3a1a4U

C ImapaMeTpoM.

Hcnonb3oBathk rpaduueckyro HHTEPIPETAIUIO,

B TOM YHCJIE€ Ha MJIOCKOCTH (TIepeMEeHHas,
napamMeTp) AJiA pelieHus 3a1a4d ¢ mapaMeTpoM

(B TOM 4McIe HCCIe0BaHUs TOBEICHUS PEILICHUN B
3aBHUCHMOCTH OT TIapaMeTpa).

Pematb ypaBHEeHUsI, HEPABEHCTBA, CUCTEMBbI

C MCIIOJIb30BaHUEM CBOMCTB MOHOTOHHOCTH,
OTrpaHMYEHHOCTHU

128

ypaBHeHI/IH " HCPABCHCTBA CO 3HAKOM paJluKajia

OTKpBITI/IH HOBOT'O
3HaHUA

129

ypaBHeHI/Iﬂ " HCPABCHCTBA CO 3HAKOM paJiluKajia

130

VYpaBHEeHMs U HEPABEHCTBA CO 3HAKOM pajHKaia

Pednexcus

3HATh ONPEJEIIEHNE PABHOCWIBHBIX YPAaBHEHUN
(HepaBeHCTB) U MPeoOpa30BaHUsI, TPUBOISIINE
JTaHHOE ypaBHEHHE (HEPaBEHCTBO) K
PaBHOCUIIBHOMY, YCTaHaBIUBATh PAaBHOCUIBHOCTD
yYpaBHEHU! (HEPABEHCTB)

Pemath npocreiinme ypaBHeHUs: anreOpanyecKue,




TPUTOHOMETPUYECKUE, IIOKA3ATEIbHbIE U
JOrapu(PMHUUECKUE — U UX CUCTEMBI.
OcyiecTBidTh 0TOOP KOPHEN YpaBHEHUH,
YIOBJIETBOPSIIOUINX ONPEICIEHHBIM YCIOBUSM.
Pewiates Bce THIIBI HEPABEHCTB METOAOM
MUHTEPBAJIOB.

Ctpouth Ha MIOCKOCTH MHOKECTBA, 3aJaHHbIE
«pa3zyMHBIMW» YPaBHEHUSIMHU U HEPABEHCTBAMM, B
TOM UHCJIE UCTIOJIB3YSI «METOJ 00IacTen».

Pematp aHanuTUYECKH IPOCTEHILNE 3aJa4H

C PaJUKaIOM.

Hcnonp30Bath rpaguuecKyro HHTEPIPETALIHIO,

B TOM YHCJIE Ha IJIOCKOCTHU (TIepeMeHHasi, paJuKa)
JUIsl pEILICHUs 33124 C PaIUKAIOM

131

VYpaBHEHMS U HEPABEHCTBA CO 3HAKOM pajKaia

Pednexcus

132

ypaBHeHI/IH " HCPABCHCTBA C ABYMS IICPEMCHHBIMU

OTKpBITI/ISI HOBOI'O
3HaHUA

133

ypaBHeHI/IH " HCPABCHCTBA C ABYMS ICPEMCHHBIMU

134

ypaBHeHI/IH 1 HCPABCHCTBA C IBYMs IICPEMCHHBIMU

Pednekcus

3HaTh ONpe/IesIEHNEe PAaBHOCWIbHBIX YPaBHEHUN
(HEpaBEHCTB) W MPe0Opa30BaHUs, TPUBOISIIHEC
JTAaHHOE ypaBHEHME (HEPaBEHCTBO) K
PaBHOCUIILHOMY, YCTaHABJIMBATh PABHOCHIBHOCTD
ypaBHEHUM (HEPABEHCTB)

Pemats npocreiine ypaBHEHHS C AByMS
MIEpEMEHHBIMU: aJlreOpandeckue,
TPUTOHOMETPUYECKHUE, TTOKA3aTEIbHbBIE U
aorapu(pMuUecKre — U UX CUCTEMBI.
OcymiecTBiATh 0TOOP KOPHEW ypaBHEHHUH,
YIIOBJIETBOPSIIOUINX ONPEACIIEHHBIM YCIOBUSM.
Pemiate Bce TUIIBI HEPABEHCTB METOAOM
HMHTEPBAJIOB.

CtpouTh Ha IIIOCKOCTH MHOKECTBA, 3aJaHHbIE
«pa3yMHBIMUY YPAaBHEHUSIMU U HEPaBEHCTBAMH, B
TOM YHCJIE€ UCTIONB3Ys «METOJI 00JIacTem».
Pemate ananuTHUeCcKy poCTENIINE 3a0a49K

C paJIuKaJIOM.

Hcnonb3oBath rpaduyeckyio HHTEPIPETALIUIO,

B TOM YHCJIE€ Ha IIJIOCKOCTH (TI€pEMEHHAs, paarKa)
JUISL peIIeHUs 3a]1a4 C PaJIuKaJIoM

135

I[OKaBaTCHBCTBO HCPAaBCHCTB

OTKpBITI/IH HOBOT'O
3HaHUuA

[IpoBOoAUTH TOKA3aTENBCTBO HEPABEHCTB ONMUPASCH
Ha U3YYEHHYIO TEOPHUIO.




136 Jloka3aTenbCcTBO HEPABEHCTB 1 Pedrnexcus [IpoBOaUTH 10KA3aTEILCTBO HEPABEHCTB ONUPASACH
137 Jloka3arenbCTBO HEPABEHCTB 1 Ha H3YHCHHYIO TEOPHIO.
138 JlokazaTenbCTBO HEPABEHCTB 1
139 Cucremsl ypaBHEHUI 1 OTKpBITHS HOBOTO 3HaTh OIpeeIeHUE PABHOCUIBHBIX CUCTEM
3HAHUA ypaBHEHHI TpeoOpa30BaHus, IPUBOISIIINE JTAHHYIO
140 Cucrembl ypaBHEHUM 1 Pednexcus CUCTEMY K PaBHOCWIBHOW. PemaTe cucreMbl
YPaBHEHUH IIPU [IOMOILIH IEPEXoaa K
paBHOCHIIbHOM cucTeme. [IpuMeHsITh paccyKIaeHus
C YMCJIOBBIMU 3HAYEHUSMHU MPU PEIICHUU
ypaBHEHU U HEPABEHCTB
141 Cucrembl ypaBHEHUI 1 Pednexcus 3HaTh ONpEJEIeHNE PABHOCUIIBHBIX CUCTEM
117 CricTemb ypapHemii 1 ypaBHEHUN npeo6pa3013a£mﬂ, IPUBOJAIINE JAHHYIO
CUCTEMY K PaBHOCWJIbHOM. Pemars cuctembl
143 Cucrembl ypaBHEHU I 1 YpaBHEHUH IIPU NOMOLIM NEepexoaa K
paBHOCUIIBHON cucteme. [IpumenaTs paccyxaeHus
C YMCJIOBBIMH 3HAUCHUSMH TP PEIICHUN
YpaBHEHUHN U HEPABEHCTB
144 [ToBTOpEeHME 1 MeTtononornyeckoil | 3HaTh onpeaeseHue paBHOCUIIbHBIX ypaBHEHUI
HaIpaBJI€HHOCTH (HepaBeHCTB) U IpeoOpa30BaHus, MPUBOIAILINE
145 Kontponbnas padota Ne§ 1 Pa3zBuBaromuit JAaHHOE ypaBHEHHE (HEPaBEHCTBO) K
KOHTPOJIb PaBHOCUIILHOMY, YCTaHABJIMBATh PABHOCHILHOCTD

ypaBHEHUM (HEPABEHCTB)

Pemate npocreiiimye ypaBHEHUs ¢ IByMs
MIEpEMEHHBIMU: aJlreOpandeckue,
TPUTOHOMETPUUYECKHE, TTOKa3aTelbHbIE U
JOTapu(PMHUECKUE — U X CHCTEMBI.
OcymiecTBiATh 0TOOP KOPHEN ypaBHEHHUH,
YIIOBIIETBOPSIOMINX OMPEICTIEHHBIM YCIOBHSIM.
Pemrate Bce TUIIBI HEPABEHCTB METOOM
HUHTEPBAJIOB.

CTpouTh Ha IIOCKOCTH MHOXECTBA, 3a/IaHHbIE
«pa3yMHBIMU» YPaBHEHUSIMH U HEPABEHCTBAMHU, B
TOM YHCJIE€ UCIIOIB3YS «METOJ 00IacTei».
Pemrate aHanMTHYECKH MPOCTEUIIINE 3aa4l

C napameTpom U pauKaIOM.

Hcnonp3oBath rpaguecKyto HHTEpIpPETAIHIO,




B TOM YHCJIE Ha IUNIOCKOCTH (IIEpEMEHHas, mapameTp,
panuKai) A pelieHus 3a/1a4 ¢ paguKaloM

3HATh ONPE/IEIIEHNE PABHOCWIBHBIX CUCTEM
ypaBHEHMI IpeoOpa30BaHus, IPUBOASIIUE JaHHYIO
CUCTEMY K PaBHOCWJIbHOM. PemaTtek cuctempl
YPaBHEHUI IIPY ITOMOLIY IIEPEX0AA K
paBHOCUIBHOH cucteme. IIpuMenaTs paccyxacHus
C YHCJIOBBIMH 3HAYECHUSAMH TP PELICHUN
YPaBHEHUI U HEPABEHCTB

146 3ajauu ¢ napameTpamu 1 OTKpBITHS HOBOTO | AHAJIM3UPOBATh U OCMBICIIMBATH TEKCT 3aJ1a4uH,
3HaHUS BBIJICJIATH TJIaBHOE, (POPMYIMPOBATH KPATKOE

147 3anauu ¢ mapameTpamu 1 Pednekcus yCJIOBHE.

CTpouTh JOTHUECKYIO HETOYKY PACCYKACHUH.
148 3ajauun ¢ mapameTpamu 1 H P o Y pacey
axOJUTh pallMOHATILHOE PEIICHUE

149 3ana4yu ¢ napaMmeTpamu 1

150 3anauu ¢ mapameTpamu 1

151 AJMUHUCTpATHBHAS KOHTPOJbHAs paboTta (uToroBerii | 1 PasBuBaromui 3HaTh U3Y4YEHHBII MaTepHUall.

KOHTPOJIb) KOHTPOJIb [IpuMeHsSTh CBOM 3HAHUS HA MPAKTUKE.

152 O6o01aroiiee MOBTOPEHHE 1 Metoaonoruueckoi
HaNpPaBIEHHOCTH

153 O6o061maroniee MOBTOPEHUE 1 p

154 O6o01maroiee MOBTOPEHHE 1

155 O6o061matoniee MOBTOPEHUE 1

156 O6o061matoniiee NOBTOPEHKE 1 MeTtononornyeckoil | 3HaTh U3yUYEHHBIN MaTepHal.
HaNpPaBIEHHOCTH [IpuMeHsTh CBOM 3HAHUS HA MPAKTHKE.

157 O6o061matoniee MOBTOpPEHKE 1 p P P

158 O6o061matoniiee NOBTOPEHKE 1

159 O6o061matoniee MOBTOPEHUE 1

160 O6o061matoniee MOBTOPEHUE 1

161 O6o061matoniee NOBTOpPEHKE 1 MeTtononornyeckoil | 3HaTh U3yUYEHHBIM MaTepHal.
HaIpaBJICEHHOCTH [IpuMeHsITh CBOM 3HAHUS HA MPAKTHKE.

162 O6o061matoniee MOBTOpPEHUE 1 p p P

163 O6o0061matoniee NOBTOpPEHKE 1




164 Oo6o0m1aromee MOBTOPEHUE 1
165 O6o061matoiiiee MOBTOpPEHUE 1
166 O6o06maroniee MOBTOPEHUE 1 Meroponoruueckoi | 3HaTh U3yYEHHBIN MaTepHall.
HalpaBJIEHHOCTH [IpuMeHATh CBOM 3HAHUS HA IPAKTUKE.
167 O6o061maroiiiee MOBTOpPEHUE 1 P P P
168 O6o061matoiiiee MOBTOpPEHUE 1
169 O6o0mu1aromiee MOBTOPEHUE 1
170 O6o061matoiiiee MOBTOpPEHUE 1
TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O MATEPHUAUJIA.
Aareopa 11 kaacc (44)
Ne ypoxa Tema ypoxa Kon- Tun ypoka XapakTeprucTUKa OCHOBHBIX BUJIOB
BO NEeATEIbHOCTH YUYCHHUKA
4acoB
1 IToBTOpenue marepuana 10 knacca 1 MeTtononornyeckoit | IlpoBoanuTh TOXIECTBEHHBIE IPEOOPA30BAHUS
HanpaBJIEHHOCTH TPUTOHOMETPUUYECKUX BBIPAKEHUM, peraTh
2 [ToBTropenue matepuana 10 kiacca 1 p p OMETP P P
MPOCTEUIIHE ypaBHEHHUSI.
3 [ToBTOpenue matepuana 10 kimacca 1 [IpumMeHsATh METO MaTeMaTUYeCKON MHIAYKIUH JUIS
2 0 70 1 peleHwus 3a1a9.
OBTOPCHHC MaTepuaia 11 kjacca HaxoauTte Hanbosbliee 1 HaMMEHbIIIEe 3HAaUEHUS
5 IToBTOpenue marepuana 10 knacca 1 (ynxupn Ha oTpeske. HaxoxuTs yriosoi

KOX(QPHUIHMEHT KacaTebHOU K rpaduKy GyHKIHH B
TOYKE C 3amaHHon aocimccoii X0. 3anuceIBaTh
ypaBHEHHE KacaTeIbHOH K rpaduky QpyHKIUH,
3aJJaHHOU B TOYKE.

[TpuMeHATH MPOU3BOAHYIO IS MPUOIMKEHHBIX
BBIYUCIICHU.




6 MHorousneHsl 0T OIHOH epeMeHHON 1 OTKpbITHS HOBOTO | BBINONHATE fe/ieHNE «yTOIKOMY , [T0 CXEME
3HAHUS I'opuepa. PackiianpiBaTh MHOTOYJIEH HA
7 MHoro4ieHsl OT OJHON NEPEMEHHOM 1 Pednexcus MHOKHTEIH.
- - OueHuBaTh YMCI0 KOPHEH LEIO0ro aredpanyeckoro
8 MHoOrouneHss! 0T OJHON IEPEMEHHON 1
YpaBHEHHUH..
9 MHOTOYJIEHBI OT O,Z[Hoﬁ HepeMeHHof/j 1 OHpe,Z[eJ'IHTb KpaTHOCTb KOpHeﬁ MHOTOYJICHAa
10 MHOrousneHs! OT HECKOJIBKUX [TEPEMEHHBIX 1 OtkpsbiTus HOBOro | [IpuMeHsTh pa3nnyHble cCIOCOObI pa3oKeHus
3HAHUSA MHOT'O4JIEHOB Ha MHOKUTENH
11 MHOro4ieHsl OT HECKOJIbKHX MEPEMEHHBIX 1 Pednexcus [IpumeHATHh pa3auyHbIEe TPUEMBI PEIICHUS LIEJIBIX
areOpandecKux ypaBHEHUH, MOI00P LENIbIX
12 MHOrousneHs! OT HECKOJIBKUX [IEPEMEHHBIX 1 .
KOpHEH, pa3iokeHne Ha MHOXKHUTENH (BKIIOYast
13 MHoOrouseHsl 0T HECKOJIBKUX MEPEMEHHBIX 1 METO/I HEOTIPEIEIIEHHBIX KOA(PPHUIIMEHTOB)
14 VYpaBHEHMS BBICIIMX CTEIIEHEN 1 OTKpBITHS HOBOTO
3HAHUS
15 VYpaBHEHMSI BBICIIMX CTETICHEN 1 Pedrnexcus [IpuMeHsTh pa3Iu4HbIE IPUEMBI PELLIEHUS LEJIbIX
anredpanvyeckux ypaBHEHUH, MOA00P LETbIX
KOPHEH, pa3jioKeHNE Ha MHOXKUTENH (BKIHOYast
METO/1 HEOTIPEACIICHHBIX KO3 (UIIMEHTOB),
HNOHM)KEHUE CTEIIEHH, II0JICTAHOBKA.
HaxoauTe uncinoBble IPOMEKYTKH, COACpKAIINE
KOPHH alNreOpanyecKrux ypaBHEHHH.
16 YpaBHEHHs BBICIINX CTENICHEN 1 Pedrnexcus pelLIeHNs LENbIX anredpandeckux ypaBHEHHH,
110100p LENbIX KOPHEH, pa3iioKeHHe Ha MHOKUTENN
(BKIJIIOUAst METOJT HEONPEIEICHHBIX
KO2()PUIIMEHTOB), TOHWKEHNE CTENIEHH,
II0JICTaHOBKA.
HaxoauTh uncioBble NPOMEXKYTKH, COAEpKaILINE
KOpHH alre0pandyeckux ypaBHEeHUH
17 VYpaBHEHHUSI BBICIINX CTETIEHEN 1
18 AJIMUHHUCTpATHBHASI KOHTPOJIbHAs paboTa (BX0IHOM 1 PazBuBaronuii [IpoBOANUTH TOXKIECTBEHHBIE MPEOOPa30OBAHUS
KOHTPOJIb) KOHTPOJIb TPUTOHOMETPUUECKUX BBIPAKEHUH, pelIaTh

MIPOCTENIINE YPABHEHUS.

[IpuMeHATh METO MaTEMAaTUYECKON MHAYKIIMH JIJIS
peuieHus 3a1ay.

Haxonuths HanOospliee 1 HauMEHbIIIEe 3HAYCHUS
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¢ynkuuu Ha orpeske. Haxoaurtsb yrioBoi

ko2 puImeHT kacareabHOl K rpadguKy GyHKIIUH B
TOYKE C 3aJjaHHOM abcuuccoi X0. 3anucpiBaTh
ypaBHEHHUE KacaTelbHOM K rpaduKy GyHKIINH,
3aJJaHHOM B TOYKE.

[TpuMeHsITh IPOU3BOAHYIO AJISl IPUOITKEHHBIX
BBIYMCIICHH.

[IpuMeHATH pa3nuyHbIe CIIOCOOBI peIICHUS
YpaBHEHUH, CUCTEM ypaBHEHUM. Pemars TeKCcToBbIE
3a/1a4¥ C IOMOUIbIO COCTABJICHUS YPABHCHU,
UHTEPIPETUPYS PE3YJIbTAT C YUETOM OTPaHUYECHUN
YCJIOBUS 33Ja4u.

20

ITonstue KOpH:A N-OM CTEIICHU M3 HeﬁCTBHTeHBHOFO
qucia

OTKpBITI/ISI HOBOI'O
3HaHUA

JlaBaTh onpenieneHue , IpUBOAUTH IPUMEPHI
apupmerrueckux Kopueit IlosicHATs Ha mpuMepax
HOHSATHE CTENEHHU C JIFOObIM €I CTBUTEIbHBIM
nokasareseM. [IpuMeHATs npaBuiIa JEUCTBUAN €
paauKaniaMu, BEIPAXKEHUSIMU CO CTEIIEHSIMU C
paLOHaIbHBIM IIOKA3aTEJIEM IIPU BBIYMCICHUAX U
npeoOpa30BaHUSIX BHIPAKCHHI

21

[TonsiTHE KOpHS N-OM CTENEHU U3 IEHCTBUTEIBHOIO
qyucia

Pednexcus

JlaBaTh onpeneeHue , TPUBOAUTH PUMEPDI
apudmernueckux kopHeil .[losicHATH Ha MpUMepax
MOHSTHE CTEIICHHU C JIFOOBIM JIEMCTBUTEIIbHEIM
nokaszaresieM. [IpumenaTs npaBuiia IEUCTBUN C
paavKazaMu, BIPAXKEHHUSIMU CO CTEIICHSIMH C
panMoOHAIbHBIM [TOKA3aTENIEM IPU BBIYMCIICHUSIX U
1peoOpa3oBaHMIX BRIPAKEHUN

22

OyHKIUA y= VX, HX CBOICTBA H rpaduk

OTKpBITI/ISI HOBOT'O
3HaHUA

23

OyHKIUA y= VX, HX CBOICTBA H rpaduk

24

OyHKIUA y= "X, IX CBOWCTBA 1 rpadpuk

Pednexcus

[TpuMeHATH aAropuTM MOCTPOEHUS rpaduka
dyskmmn y="Vx ITIpuMeHSTH CBOHCTBA (DyHKIHH
IIpU pelIeHUH 3a1a4. POpMyIMpPOBATH ONPEAEICHUE
KOpHS, .IPUMEHATh CBOMCTBA KOPHEN IIPU
peoOpa30BaHNUU YUCIOBBIX U OYKBEHHBIX
BBIPKECHUI

25

CBoOICTBO KOpHSI N-0if CTENEHU

OTKpBITI/IH HOBOT'O
3HaHUuA

26

CBOIiCTBO KOpHSL N-OM CTENEHU

Pednexcus

DopMynMpOBaTh OIIPEAECIICHUs KOPHS CTEIIEHH N,
apudmernyeckoro kopHs crenenu N. [IpumeHsTh
CBOWCTBa KOpHEW NpU NpeoOpa30BaHUH YUCIOBBIX U




27 CBOICTBO KOpHSI N-OM CTENEHU 1 OYKBEHHBIX BBIPAKCHUH.
28 [Ipeo6pa3oBanue BbIpaxeHUil, coaepkamux paauxansl | 1 OtkpbiTust HOBoro | IIpuMeHsTh CBOMCTBAa KOPHS CTENEHU N Mpu
peoOpa3oBaHNU BBIPAKEHHH , COACPIKAIINX
3HaHUA
pasuKabl
29 [IpeoOpazoBanue BEIpaXEHUH, COAECPKAMUX pagrKanbl | 1 Pednexcus [IpuMeHsTh CBOMCTBA KOpPHS CTENEHH N MpU
30 [Ipeo6pa3oBanue BbIpaxeHUil, coaepkamux paaukans | 1 NpeOOpasOBANHH BIPAKCHHUI , CONCPARAIIIX
paauKaibl
31 [Ipeo6pa3oBanue BbIpaxeHUil, coaepkamux paauxansl | 1
32 KonTponbnas pabora No2 1 Pa3BuBaronmii [TpuMeHSTh aNroOpuTM MOCTPOSHHUS rpaduka
KOHTPOJIb dyukimn y="Vx JIpuMeHsTH CBOHCTBA ()YHKIINH
IIPY PELLECHUN 33/1a4. IIPUMEHATh CBOMCTBA KOPHEU
pu IpeoOpa30BaHUM YUCIOBBIX U OYKBEHHBIX
BBIPAKECHUN
33 [ToHsATHE CcTENeHH C JIOOBIM pallMOHATbHBIM 1 OTKpbITHS HOBOTO | 3HATH ONpe/EIeHNE CTENICHH C JIFOOBIM
II0Ka3aTeleM 3HAHUSI palnoHaIbHbIM NoKa3areneM. [IpuMeHsaTs cBoiicTBa
34 [ToHsATHE CcTENeHH C JI0ObIM pallMOHAIbHBIM 1 Pednexcus CTEIEHU NIPH PELICHUHU 33134
II0Ka3aTeleM
35 [ToHsATHE CcTENEeHHU C JI0OBIM pallMOHAIbHBIM 1
II0Ka3aTeleM
36 CrenenHble QyHKIIUHU, UX CBOMCTBA U TpaduKu 1 OtxkpbiTusg HOBoro | Ilo rpadukam creneHHBIX QyHKIUI (B
3HAHUA 3aBUCHMOCTH OT IIOKa3aTelisl CTENeHH) ONHUChIBATh
37 Crenennble (yHKIIMU, UX CBOMCTBA U TpapUKH 1 Pednexcus UX CBOMCTBA (MOHOTOHHOCTb, OTPAHUYEHHOCTb,
= YETHOCTh, HEYETHOCTh). CTPOUTH CXEeMaTUYECKU
38 CrenenHble QyHKIIUHU, UX CBOMCTBA U IrpaduKu 1 .
rpaduK CTereHHON (QYHKIUHU B 3aBUCUMOCTHU OT
39 Crenennbie QyHKIIMH, UX CBONCTBA U TpaduKku 1 MIPUHAJICKHOCTHU TI0Ka3aTelIs CTENEH! (B
aHAJTMTUYECKON 3aIlUCH paccMaTpUBaeMOi
(YHKIIMHN) K OJJHOMY U3 paccMaTpUBAEMBbIX
YHCIIOBBIX MHOXECTB U NEPEYHCIISATh €€ CBOWCTBA
40 N3BnedeHre KOpHEH U3 KOMIUIEKCHBIX YUCEN 1 OTKpBITUS HOBOTO | BBIMOJIHATE BBIYMCIEHHS C KOMIUIEKCHBIMU
3HaHUS YHCIaMHU: CII0KEHUE, BBIUNTAaHNUE, YMHOXKEHHUE ,
JIeJIeHnE, BO3BEICHUE B HATYypPaAJIbHYIO CTEIECHb,
U3BJICYEHNE KOPHS
41 N3Bneuenne kopHeil U3 KOMIUIEKCHBIX YHCEN 1 Pednexcus BEIMOTHATE BEIYUCIEHHS ¢ KOMITJICKCHBIMH

YHCIIAMU: CII0)KEHHE, BBIUNTAHUE, YMHOKEHUE ,
JieJIeHne, BO3BEICHUE B HATYpPaJIbHYIO CTETIECHb,
n3BieueHue KopHs. [lepexogurs ot




anreOpanvecKoii 3amucu KOMIUIEKCHOTO YHCIIa K
TPUTOHOMETPUUYECKOUN U K MTOKA3aTEeIbHOM, OT
TPUTOHOMETPUUECKON U MOKa3aTeIbHOU K
anreOpanvecKoi.

42

KontponbHas padota Ne3

PazBuBaromumii
KOHTPOJIb

3HaTh U3Y4YEHHBII MaTepHUall.
IIpuMeHATh 3HaHUS TEOPUU B PEIICHUH 33]au.

43

[TokazarenbHas pyHKuMs, €€ cBOWCcTBA U TpaduK

OTKpBITHS HOBOTO
3HaHUA

o rpadukam nmokazarenbHON (PyHKIIMH OMHUCHIBATH
ee cBoicTBa (MOHOTOHHOCTb, OTPAHUYEHHOCTb.
[TpuBOAMTH MpUMEPHI MTOKA3aTEIBHON (PYHKIIUU
(3amanHO¥ ¢ mMOMOIIBI0 (POpMYITBI HITH TpaduKa),
o0ajaroei 3aJaHHbIMU CBOHCTBAMHU.
AHanu3upoBaTh NoBeieHNue PYHKIMI Ha pa3HbIX
y4JacTKax 00JIACTH ONpPEACITICHHUS.

44

[TokazarenpHas GyHKIHA, €€ CBOMCTBA U rpaduK

45

[TokazarenpHas pyHKuMS, €€ cBOWCcTBA U TpaduK

Pednexcus

ITo rpadukam mokazaTenbHON (HYHKIIMH OTMCHIBATH
ee CBOicTBa (MOHOTOHHOCTb, OTPaHUYEHHOCTb.
[IpuBOAMTH pUMEPHI MTOKA3ATEIBHON (PYHKITUH
(3amanHOM ¢ moMoIIbI0 popmyIbl WK rpaduka),
oOnanaroleit 3aJaHHBIMU CBOWCTBAMHU.
AHanmM3upoBaTh MoBeeHNe (PyHKIMA HA pa3HBIX
y4JacTKax o0JIaCTH ONpeAeIeHHUs.

46

[Toka3zaTenbHble ypaBHEHUS

OTKpBITI/ISI HOBOT'O
3HaHUA

Pemate HpOCTGfII.HHG IMMOKAa3aTCJIbHBIC YPABHCHUS U
HCPaBCHCTBA U UX CUCTEMBEI, IPUMCHSAA pa3JINIHbIC
MCTOBI

47

[TokazaTenbHble ypaBHEHUS

48

IlokazaTenbHBIC YpaBHCHUA

Pednexcus

Pemate npocreiimme nokasaTenbHble ypaBHEHUS U
HEPaBEHCTBA U UX CUCTEMBI, IPUMEHSS Pa3JINYHbIC
METO/bI: Pa3JI0KEHHU HA MHOKHUTEIH, CIIOCO0
3aMEHBI HEU3BECTHOI'O, C UCIIOJIE30BAHUEM CBOMCTB
(yHKIUY, peniaTh ypaBHEHUS, CBOASIIUECS K
KBaJPaTHBIM, UPPALlMOHAIbHBIM.

49

IlokazaTenbHBIC HCPAaBCHCTBA

OTKpBITHS HOBOTO
3HaHUS

PemraTe mokazarennHBIC HCPAaBCHCTBA U UX
CHUCTCMBEI.

50

IlokazaTenbHBIC HCPAaBCHCTBA

Pednexcus

PemraTe mokazarennHBIC HEpaBCHCTBA N UX
CHUCTCMBbI, UCITIOJIb3Ys HpHOGpeTeHHLIC 3HaHHA.

51

Iloka3zaTenbHBIC HCPAaBCHCTBA

Pednexcus

Pemrate mokazarennHBIC HCPAaBCHCTBA U UX
CHUCTCMBI, UCITIOJIb3Ys HpHOGpCTCHHLIC 3HaHHA.

52

[Tonsarue norapugpma

OTKpBITHS HOBOTO
3HAHUSA

[IpumensTs onpenenenue jgorapudma u CBocCTBa
Jorapu(pmMoB Ipu NpeoOpa3oBaHUH YUCIOBBIX U




53

[Tonsitue norapudma

Pednexcus

OYKBEHHBIX BBIPXCHUN. BHIOTHATD
npeoOpazoBaHus JIOTApUPMUIECKUX BHIPAKCHUM.

54

Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U Tpaduk

OTKpBITHS HOBOTO
3HaHUs

55

Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U rpaduk

Pednexcus

ITo rpaduxy norapupmudeckoin GyHKIHH
OIMCHIBATH €€ cBOMCTBA. [IpuBOAUTH PUMEpPHI
norapupmMuuecKux QyHKIMH (3aJaHHBIX C
MOMOIIBIO Tpaduka wim GopMyIibl), 00JIaIar0IIHNX
3aJaHHBIMU CBOMCTBAMM.

56

Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U Tpaduk

Pednexcus

ITo rpaduxy morapudmudeckoit GyHKIUN
ONMCBIBATH €€ CBOWCTBA. [IpuBOINUTE IpUMEpHI
norapupmMuueckux (GyHKIUH (3aJaHHBIX C
MOMOIIBIO Tpaduka uiau GOpMyIIbl), 00T TAIOITIX
3aJlaHHBIMU CBOMCTBaMH.

57

KonTponbnas padorta N4

PazBuBaromumii
KOHTPOJIb

ITo rpadukam nokazaTenbHON U JorapuPMUUECcKoit
(yHKIMH ONMCBHIBATh UX CBOMCTBA (MOHOTOHHOCTb,
orpaHuueHHOCTh. [IpuBOAUTH IPpUMEPHI
NIOKa3aTeIbHON 1 JToTapuMuIeckoit QyHKIUi
(3amanHOM ¢ moMoIIbI0 popmyIbl WK rpaduka),
oOnanaroleit 3aJaHHBIMU CBOWCTBAMHU.
AHanm3upoBaTh MoBeAeHNE (PYHKINI Ha pa3HBIX
ydacTkax o0yactu onpeaencHus. BoImonHATh
peoOpa3oBaHus Jorapu(MUIECKUX BhIPAXKEHUN

58

CoiicTBa norapudmon

OTKpBITHS HOBOTO
3HAHMS

59

CoiicTBa norapudmon

Pednexcus

dopMyupoBaTh ONpeAeICHHE Jorapu(ma, 3HaTh
cBoiicTBa Jorapugma. Jloka3slBaTh CBOMCTBA
aorapu(MoB U IPUMEHATH CBOICTBA NPU
npeoOpa30BaHUM YUCIOBBIX U OYKBEHHBIX
BbIpaKeHUI. BoINonHATh peoOpa3oBanus
CTETIEHHBIX U JIOTapU(PMUUIECKUX BBIPAKCHUH.

60

CsoiicTBa norapupmMoB

61

CoiicTBa norapudmon

Pednexcus

dopMyIupoBaTh ONpeAeICHHE Jorapudma, 3HaTh
cBoiicTBa Jorapu¢ma. Jloka3slBaTh CBOMCTBA
aorapu(MoB U IPUMEHSAThH CBOICTBA NPU
peoOpa30BaHNUU YUCIOBBIX U OYKBEHHBIX
BbIpaKeHUH. BoINMonHATh Mpeobpa3oBanHus
CTETIEHHBIX U JIOTapU(PMUYECKUX BBIPAKEHUH.

62

Jlorapudmuueckue ypaBHEHHS

OTKpBITHS HOBOTO
3HAHUA

Pemats npocreiinme norapudmuueckre ypaBHEeHUs
U YPaBHEHUS , CBOAALIKECS K IIPOCTEUIIUM C
ITOMOIIIBIO 3aMEHBI HEU3BECTHOTO

63

AJIMUHHCTpaTHUBHAs KOHTPOJIbHAas padoTa (TeKymuit

PazBuBaronuii




KOHTPOJIb) KOHTPOJIb
64 Jlorapudmuueckue ypaBHEHUs Pednexcus Pemate npocreiiimme sorapudpMudeckue
65 TTorapHpMIEcKHS ypaBHeHI yYpaBHEHHS, CBOJSAIINECS K MPOCTEHILIUM C
IIOMOILBIO 3aMEHbl HEU3BECTHOTO
66 Jlorapugmuueckue HepaBeHCTBA OtkpbiTusg HOBOro | Pemats mpocteiiiue gorapupmuyeckue
3HaHUS HEpaBEHCTBA U HEPABEHCTBA , CBOAAIINECS K
IPOCTEHIINM C TIOMOIIBIO 3aMEHbl HEM3BECTHOI'O
67 Jlorapudmuueckrue HepaBeHCTBA Pednexcus Pemate npocreiiimme gsorapudpMudeckue
HEpaBEHCTBA U HEPABEHCTBA , CBOJAIINECS K
IPOCTEHIINM C IOMOIIBIO 3aMEHbl HEM3BECTHOI'O
68 Jlorapudmuueckie HepaBeHCTBA Pedrnexcus Pemats npocreiimue norapupmudeckue
HEpaBEHCTBA U HEPABEHCTBA , CBOJIAIINECS K
IPOCTEHIINM C IIOMOMIBIO 3aMEHBI HEM3BECTHOTO
69 JuddepenunpoBanue mokazareabHONU U OtkpseiTus HOBOrO | 3HATh mpaBuia auddepeHupoBanus
norapuMUIEcKor QyHKITHH 3HAHUS NIOKa3aTeIbHON 1 JoTapuMuIecKoi QyHKIUi
70 JuddepenunpoBanue MokazareabHONU U Pednexcus [IpumensTs npaBuia quddepeHInpOBaHUS
norapupMUIEcKor QyHKITIH NIOKa3aTeIbHOM 1 JToTapupMUIecKoi GyHKIMH ISt
71 JuddepenurpoBanue nokasaTeabHON U peleHus 3a1au.
norapuMUIEcKor QyHKITHH
72 KonTponbnas padorta Ne5 PassuBaromui dopmynupoBaTh onpeaeaeHue Jorapudma, 3HaTh
KOHTPOJIb cBoiicTBa jorapudma. JlokasplBaTh CBOMCTBA
J0rapu(pmMoB U MPUMEHATH UX MPU NPeoOpa3oBaHUH
YHCIIOBBIX M OYKBEHHBIX BBIPKEHHH. BBITONTHATH
npeoOpa30BaHus CTENEHHBIX U JIOrapu(pMUIECKUX
BbIpakeHMi. Pemars npocreiimme
JorapupMUUECcKre ypaBHEHHs U HEpaBeHCTBA ,
ypaBHEHHS U HEPABEHCTBA, CBOJSIINECS K
IIPOCTEUILIHM.
73 IlepBooOpazHas 1 HeonpeNeNEHHBIH HHTErpall OTkpbITUS HOBOTO | Bhiuncnare npubauxEHHOE 3HaUEHHE TUIONIAaIN
3HAHUS KPUBOJIMHEWHOH TPANCLVH.
74 IlepBooOpazHas 1 HeonpeNeNEHHBIH HHTErpall Pednexcus Haxoauth nepBooOpa3sHbie GyHKIUMN: Y = Xp, T1€e P

€R,y =sinx,y =cos x, y = tg x.

Haxomute nepBoobpasubie pynxuumid: T (X) + g(x),
kf (x) u f (kx + b).

BrruucnaTe miomaay KpUBOJIMHENHON Tpanenun
¢ oMot Gopmynsl Hetorona—1JleitOnuna.




HaxomuTh mpubnnxEHHbIC 3HAYCHHUS] UHTETPAJIOB.
BrruucnsaTs miomaas KpUBOJUHEHHON Tpaneuun
C IOMOIIBIO MHTETpasia

75

[TepBooOpasnas u HeonpeaenEHHbIA HHTETpall

76

[lepBooOpa3Has 1 HeonpeaeaEHHbIA HHTETpall

Pednexcus

7

OnpenenéHHblii HUHTErpal

OTKpI)ITI/Iﬂ HOBOTI'O
3HaHUA

78

OnpenenéHHbIil HHTErpaj

79

OnpenenéHHblii HUHTErpal

Pednexcus

Beraucnsats npubamkéHHOE 3HaYSHUE TUIOMIATN
KPHUBOJIMHEWHOH TPAICLVH.

Haxoauth nepBooOpa3ubie PyHKIUM: Y = Xp, T1e P
€R,y =sinx,y =cos x, y = tg x.

Haxoauts mepBoobpasusie Gpyuknuii: f (X) + g(x),
kf (x) u f (kx + b).

BoruncisaTe miomaan KpUuBOJUHEHHON Tpanenuu
¢ nomoipio Gopmyisl Hetorona—IJleiiOnuna.
Haxoauth npuGamkEHHBIC 3HAYCHHS] HHTETPAJIOB.
BprunciiaTe momanas KpUBOJIUHENHON Tpaneuun
C TIOMOIIBIO HHTETpasIa

80

OnpenenéHHbIi HHTErpaj

81

OrnpenenéHHbli UHTErpa

Pednekcus

82

KonTponbnas padota Neb

PazBuBaromnuii
KOHTPOJIb

Breraucnsate npuOIMmKEHHOE 3HAUCHUE TUTOTIATN
KPUBOJMHEHHOM Tpareuuu.

Haxonuth nepBooOpasHbie GyHKIUMN: Y = XP, T1€ P
€R,y =sin X,y =cos X, y = tg x.

Haxomutek nepBoobpasubie pynkuuii: f (X) + g(x),
kf (x) u f (kx + b).

BpraucisaTe momaa KpUBOJUHENHON Tpaneuun
¢ moMoIbio Gopmynsl Hetorona—1JleitOnuma.
Haxoauth npuGnmkEHHBIC 3HAYSHUS] HHTETPAJIOB.
BrrauciaTe niomans KpUBOJIUHENHON Tpaneuuu
C TOMOIIBIO UHTErpaJIa

83

BepOHTHOCTB " TreOMCTPHUA

OTKpBITI/ISI HOBOT'O
3HaHUA

[TpuBOANTE MpUMEPHI CITyYalHBIX BETMUUH (YHCIIO
YCIIEXOB B CEpUU UCHBITAaHUI, YMCIIO MOMBITOK IPH
yra/IblIBaHUM, pa3Mepbl BBIUTPHIIA (MPpUObUIN) B
3aBUCHUMOCTH OT CJIy4allHbIX OOCTOSITENCTB U T.I1.).
HaxoauTte MaTeMaTndeckoe 0KUJIaHUE U
JUCIIEPCHUIO CITy4allHOM BEJIMYMHBI B CIIydae
KOHEYHOI'0 YHCJIa UICXO/I0B. Y CTaHABIUBAaTh
HE3aBUCHUMOCTD CIIy4alHbIX BeIW4uH. JlemaTe
000CHOBaHHBIE MPENOI0KEHUS O HE3aBUCUMOCTH
CIIy4aiHbIX BEJIMYMH HA OCHOBAaHUU
CTaTHUCTUYECKUX JaHHBIX

84

BeposiTHOCTB M reoMeTpust

Pednexcus

[IpuBoUTE MpUMEpPHI CITy4allHbIX BEJTMYUH (YHCIO




85 He3zaBucumble MOBTOPEHUS UCTIBITAHUH C ABYMS 1 OTKpBITHS HOBOTO | YCIIEXOB B C€PUU UCTIBITAHUH, YMCIIO TOBITOK MPH
HCXOJIaMH 3HAHUS yraJIbIBaHUH, pa3Mepbl BRIMTPHIIIA (TPUOBLTH) B
86 HesaBucruMble NOBTOPEHUs UCIIBITAHUN C ABYMS 1 Pednexcus 3aBHCUMOCTH OT CIYyYalHBIX OOCTOSTENBCTB U T.I.).
UCXO0/1aMU HaxoauTte MaremaTHyeckoe OXKHUIaHuE U
JUCIIEPCHUIO CIIy4alHOM BEJIUYMHBI B CIlydae
KOHEYHOI'0 YHCJIa UCXO/I0B. Y CTaHABJIMBATh
HE3aBUCHUMOCTD CIIy4alHbIX BeJIM4uH. JlenaTs
000CHOBaHHBIE IPEIOI0KEHUS O HE3aBUCUMOCTH
CIIy4aiiHBIX BEJIMYUH Ha OCHOBAHUU
CTAaTUCTHUYECKUX JAHHBIX
87 CraTtuctudeckue MeTo1bl 00paboTKHU HHPOPMALIUU 1 OtkpsbiTus HOBOro | IIpuBOAMTH pUMEpPHI CIydalHbIX BEIUYUH (YHCIIO
3HaHUS YCIIEXOB B CEpUH UCIBITAaHUM, YHUCIIO MONBITOK ITPH
88 Craructudeckue MeTo 1l 00padoTKH HHPOPMALIUU 1 Pednexcus yrajbIBaHUU, Pa3MEPbl BBIUTPHIIIA (IPUOBLIN) B
3aBUCUMOCTH OT CIy4alHBIX OOCTOSTENIBCTB U T.I1.).
89 I"ayccoBa kpuBasi. 3aKOH OOJBIINX YHCENT 1 OTKpBITHS HOBOTO HaxOIiTh MATEMATHICCKOS OIKIL
3HAHUS S V. AAIHe 1
JMCTIEPCUIO CITy4alfHON BEJIMYMHBI B CITydae
90 I'ayccoBa kpuBasi. 3aKOH OOJIBILNX YHCENT 1 Pedrnexcus KOHEUHOTO YHe/1a HCXO/I0B. Y cTaHaBINBATh
HE3aBUCHMOCTD CIIy4aliHbIX BeJIMUUH. [lenaTsb
000CHOBAHHbBIE MPEATNONI0KEHHS O HE3aBUCUMOCTHU
ClyyaiiHbIX BEJIMYUH Ha OCHOBAHUU
CTaTUCTHYECKUX JAHHBIX
Hmetsb nmpeacTaBiaeHue o 3aKOHe OOJIbIINX YHCET
JUISL TIOCJIE/IOBATEIbHOCTH HEABUCUMBIX CITyYalHBIX
BEJINYMH, B YACTHOCTH MPEJCTABIATH ceOe MOPsI0K
TUIUYHOTO OTKJIOHEHMSI OT CPEHETO
91 PaBHOCHJIBHOCTD ypaBHEHUH 1 OTKpbITHS HOBOTO | 3HATh ONpe/ieleHne PAaBHOCUIIBHBIX YPAaBHEHUHN
3HAHUS (HepaBEHCTB) U MPeoOpa30BaHUs, TPUBOIAIINE
92 PaBHOCHIIBHOCTB YpaBHEHMI 1 Pednexcus JTAaHHOE ypaBHEHHE (HEPABEHCTBO) K
= PaBHOCUJILHOMY, YCTaHABIMBAaTh PABHOCHIIBHOCTD
93 PaBHOCHIIBHOCTB YpaBHEHMI 1 .
ypaBHEHMI (HEPaBEHCTB)
94 PaBHOCHIIBHOCTH ypaBHEHUH 1
95 OO111ie METOABI peleHus] YpaBHEHHI 1 OTKpBITHS HOBOTO
3HaHUS
96 OO111ie METOAbI peleHus] ypaBHEHHI 1 Pedrnexcus Pemrate npocreiiiiye ypaBHeHuUs: anredpandeckue,
= TPUTOHOMETPHUYECKHE, TIOKa3aTeJIbHbIE U
97 OO611ue MeTo/Ibl peleHusl ypaBHEHU N 1

HOFapI/I(I)MI/I‘{eCKI/Ie — 1 UX CUCTCMBI.




98

OO111ie METOABI pelIeHs ypaBHEHHI

99

PaBHOCHIBHOCTE HEPABCHCTB

OTKpI)ITI/Iﬂ HOBOTI'O
3HaHUA

100

PaBHOCHIBHOCTE HEPABCHCTB

Pednexcus

OcymiecTBIATh 0TOOP KOPHEW ypaBHEHHUH,
YIOBJIETBOPSIIOIINX OMPEAETEHHBIM YCIOBHUSIM.
Pemrate Bce TUIIBI HEPABEHCTB METOI0M
MHTEPBAJIOB.

CTpouTh Ha MIIOCKOCTH MHOXECTBA, 3a/laHHbIE
«Pa3yMHBIMU» ypaBHEHUSIMU U HEPAaBEHCTBAMH, B
TOM UHCJIE UCIIOJIB3YSI «METOH 00IacTen».

101

PaBHOCHIBHOCTE HEPaBCHCTB

Pednexcus

102

YpaBHEHUS U HEPABEHCTBA C MOAYJISIMU

OTKpBITHS HOBOTO
3HaHUs

103

VYpaBHEHUS 1 HEPABEHCTBA C MOAYJISIMU

104

YpaBHEHUS 1 HEPABEHCTBA C MOAYJISIMU

Pednexcus

105

KonTponbnas padota Ne7

PazBuBaromumii
KOHTPOJIb

Pemare npocreiimne ypaBHeHus: anredpandeckue,
TPUTOHOMETPUYECKHUE, TIOKA3ATEIbHbIE U
JOrapu(pMHUUECKUE — U UX CUCTEMBI.
OcyiecTBiaTh 0TOOP KOPHEN YpaBHEHUH,
YIOBJIETBOPSIIOUIMX ONPEICIEHHBIM YCIOBUSM.
Pewrate Bce THIIBI HEPABEHCTB METOAOM
MHTEPBAJIOB.

Ctpouth Ha MIOCKOCTU MHOKECTBA, 3aJaHHbIE
«pa3zyMHBIMU» YPaBHEHUSIMHU U HEPABEHCTBAMM, B
TOM YHCJIE€ UCTIONb3Ysl «METOJ] 00JIaCTEeN».

Pemath aHanuTHUYECKH IPOCTENIINE 3aJa4H

C IMapaMeTpoOM.

Hcnonb30Bathk rpaguuecKyto HHTEPIPETALIHIO,

B TOM YHCJIE€ Ha MJIOCKOCTHU (TIepeMeHHas,
napameTp) Uil pelIeHus 3aa4 ¢ napaMeTpoM

(B TOM 4McIIe HCCIe0BaHUs TOBEICHUS PEILICHUN B
3aBUCHUMOCTH OT IIapaMeTpa).

Pemate ypaBHEHUs, HEPABEHCTBA, CUCTEMBI

C UCIOJIb30BAHUEM CBOMCTB MOHOTOHHOCTH,
OTPaHUYEHHOCTH

106

ypaBHeHI/IH " HECPABCHCTBA CO 3HAKOM paJiuKajia

OTKpBITI/ISI HOBOT'O
3HaHUA

107

ypaBHeHI/IH " HCPABCHCTBA CO 3HAKOM paJiluKajia

Pednexcus

3HATh ONPEEIICHNE PABHOCWIBHBIX YPaBHEHUN
(HEpaBeHCTB) U MPe0Opa30BaHUs, TPUBO/ISIINE
JTAaHHOE ypaBHEHHE (HEPaBEHCTBO) K
PaBHOCHJILHOMY, YCTaHABJINBATh PABHOCHIIBHOCTD
ypaBHEHU! (HEPABEHCTB)

Pemats npocreiinye ypaBHeHUs: anreOpanyeckue,
TPUTOHOMETPHUUECKUE, TIOKA3ATENbHbIE U
aorapupMuuecKre — U UX CUCTEMBI.
OcymiecTBiATh 0TOOP KOPHEW ypaBHEHHUH,
yJIOBJIETBOPSIIONINX ONPEEIEHHBIM YCIOBHUSM.




PemaTh Bce TUITBI HEPABEHCTB METOIOM
WHTEPBAJIOB.

Ctpouth Ha IIOCKOCTH MHOKECTBA, 3aJaHHbIE
«pa3yMHBIMU» YpaBHEHHUSIMH U HEPaBEHCTBAMH, B
TOM YHCJI€ UCTIONB3YS «METOJI 00JIaCTe».

Pemats ananuTHYecKH mpocTeiime 3aaun

C pauKaIOM.

Hcnonb3oBath rpaduyueckyro HHTEPIPETALUIO,

B TOM UYHCJIE€ HA TUIOCKOCTH (IEpEMEHHAas, paJuKai)
JUISL peIIeHUs 3a]1a4 C PaJIMKaJIOM

108

VYpaBHEHMs U HEPABEHCTBA CO 3HAKOM pajHKaia

Pednexcus

109

ypaBHeHI/IH " HCPABCHCTBA C ABYMS ICPEMCHHBIMU

OTKpBITI/ISI HOBOTI'O
3HaHUA

110

ypaBHeHI/IH " HCPABCHCTBA C ABYMS ICPEMCHHBIMU

Pednekcus

3HaTh OINpe/esieHNe PABHOCUIILHBIX YpaBHEHUHN
(HEpaBEHCTB) W MPe0OPa30BaHUs, TPUBOISIIIHNEC
JTAaHHOE ypaBHEHME (HEPaBEHCTBO) K
PaBHOCUIIBHOMY, YCTaHABJIUBATh PABHOCUILHOCTD
ypaBHEHUM (HEPABEHCTB)

Pemats npocreiinne ypaBHEHHS C IBYMsI
HEPEMEHHBIMU: alredpanyecKue,
TPUTOHOMETPHUYECKHE, TTOKa3aTeNIbHbIE U
Jorapu(pMUUECKHE — U UX CUCTEMBI.
OcyiecTBiiTh 0TOOP KOPHEH ypaBHEHUI,
YIOBJIETBOPSIONINX OMPEIEIEHHBIM YCIOBHSIM.
Pemiate Bce TUIIBI HEPABEHCTB METOAOM
WHTEPBAJIOB.

CtpouTh Ha IIIOCKOCTH MHOKECTBA, 33JJaHHBIE
«pa3yMHBIMUY YPAaBHEHUSIMU U HEPaBEHCTBAMH, B
TOM YHCJI€ UCTIONB3YS «METO/ 00TIacTeii».
Pemate ananuTHuecKky MpocTENINE 3a0a4u

C paJIUKaJIOM.

Hcnons3oBarh rpaduyeckyto HHTEPIIPETAITUIO,

B TOM YHCJIE€ Ha MIJIOCKOCTH (TIEpEMEHHAs, pagrKan)
JUISL peIlIeHus 3a/1a4 C paIuKajioM

111

I[OKaBaTCHBCTBO HCPAaBCHCTB

OTKpBITI/IH HOBOT'O
3HaHUA

[IpoBOoAUTH TOKA3aTENBCTBO HEPABEHCTB ONMUPASChH
Ha U3YYEHHYIO TEOPHUIO.

112

I[OKaBaTCHBCTBO HCPaAaBCHCTB

113

Jloka3aTenbCTBO HEPABEHCTB

114

Jloka3aTenbCcTBO HEPABEHCTB

Pednexcus

[IpoBOoAUTH 1OKA3aTENBCTBO HEPABEHCTB ONMUPASChH
Ha U3yYEHHYIO TEOPHUIO.




115 Cucremsl ypaBHEHUN 1 OTkpbITHS HOBOTO | 3HATh ONpPEAEIEHUE PABHOCUIBHBIX CUCTEM
3HAHUA ypaBHEHU peoOpa3oBaHusl, IPUBOISIINE JAHHYIO
116 Cucrembl ypaBHEHUHI 1 Pednexcus CHUCTEMY K PaBHOCHJIbHOU. PemaTte cucteMbl
ypaBHEHUH MPU MTOMOLIH Iepexoaa K
paBHOCUIBHOH cucteme. [IpuMenaTs paccyxacHus
C YMCJIOBBIMH 3HAUEHUSMH TP PEIICHUU
YpaBHEHUM U HEPABEHCTB
117 Cucremsl ypaBHEHUI 1 Pednexcus 3HaTh ONpEJEIICHNE PABHOCUIIbHBIX CUCTEM
” aBHEHMI ITpeoOpa3oBaHus, MPUBOSIINE TaHH
118 CucteMbl ypaBHEHHHA 1 b peodp HH, TP o
CUCTEMY K PaBHOCWJIbHOM. Pemars cuctembl
119 Cucremsl ypaBHEHUI 1 yYpaBHEHUH IPU ITOMOLIM IIepexoaa K
120 < — 1 P — paBHOCUIIBHOM cucteme. [IpuMeHITh paccyKaeHus
o
OHTpOJIbHAA paboTa A2 a3BHBAIONIHH C YUCIIOBBIMH 3HAYCHHUSIMU TIPU PELICHUU
KOHTPOTIb ypaBHEHU U HEPABEHCTB
121 3ana4yu ¢ napaMmeTpamu 1 OTKpbITUS HOBOTO | AHAIM3UPOBATh U OCMBICIIUBATh TEKCT 3aJ1a4H,
3HAHUS BBIJICTISATH I1aBHOE, (OPMYINPOBATH KPATKOE
122 3anauu ¢ mapameTpamu 1 Pednekcus yCIIOBHE.
CTpouTh JTOTHYECKYIO [IENOYKY PACCYKICHHIA.
123 3ajauu ¢ mapameTpamu 1 H P Yio Y pavey
aXO/IUTh PAIlHOHAILHOE PEIICHUE
124 AMUHHUCTpAaTUBHAS KOHTpOJIbHAs paboTa (uTorosii | 1 Pa3BuBarommit 3HaTh U3YYECHHBII MaTepHUall.
KOHTPOJTb) KOHTPOJITb [TpumMeHsTH CBOM 3HAHUS HA MTPAKTHKE.
125 O6o061matoniee MOBTOPEHUE 1 MeTtononoruyeckoi
HaNpaBICHHOCTH
126 O6o01maroiee MOBTOPEHHE 1 p
127 O6o061matoiiee MOBTOpPEHUE 1
128 O6o061matoniiee NOBTOPEHKE 1
129 O6o0m1aromiee MOBTOPEHUE 1 Metononornyeckoit | 3HaTh U3yYEHHBIH MaTepHuall.
HaNpaBICHHOCTH [TpumMeHsTH CBOM 3HAHUS HA MTPAKTHKE.
130 O6o0maroriee MOBTOPEHHE 1 p p P
131 O6o061matoniee MOBTOPEHUE 1
132 O6o061matoniee MOBTOpPEHKE 1
133 O6o061matoniee MOBTOpPEHUE 1
134 Oo6o0u1aromiee MOBTOPEHUE 1 Metononornyeckoit | 3HaTh U3yYEHHBIH MaTepHuall.




135 Oo6o0m1aromee MOBTOPEHUE 1 HaNpaBICHHOCTH [IpuMeHsATH CBOM 3HAHUS HA MPAKTUKE.

136 O6o061matoiiiee MOBTOpPEHUE 1

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O MATEPHUAJIA.

I'eomerpus 11 kaace (2u)

Ne ypoka Tema ypoxa Kon- Tun ypoka XapakTeprucTUKa OCHOBHBIX BUJIOB
BO NEATEIBHOCTH YYCHUKA
JacoB
1 [TonsaTHe nuIUHIPA 1 OTKpBITHSI HOBOTO OOBACHATD, YTO TAKOE LUIUHAP U €ro 3JIEMEHTHI,
3HAHUA IUIHHIPHYECKAst TIOBEPXHOCTh, 0CEBOE CEUCHHUE

UWIMH]IpA, IPU3Ma, BIIMCAHHAA B UJIMH/ID,
OIHMCAaHHAasl OKOJIO IWJINH/IPA, KacaTeIbHas
IUIOCKOCTh K HWJIMHJIPY.

2 [Tnomaab MOBEPXHOCTH IIWIHHIIPA 1 OTtkpbiTUs HOBOTO | 3HATH GOPMYIY JUTSI BBIYUCIICHUS TUIOIAIN
3HAHUS MTOBEPXHOCTH IIVITHHIPA.
[TpuMeHsTh 3HaHNS TEOPUHU B PEIICHUU 3a7a4
3 [1nomane MOBEpXHOCTU HUITUHAPA 1 Pednexcus 3HaTh GOpMYITY JUTSl BEBIYUCICHUS TUIOIIAIN

MIOBEPXHOCTU LIUIUHAPA.
[IpuMeHATH 3HaHUS TEOPHUM B PEIICHUH 3a/1a4

4 [TonsaTHE KOHYCA 1 OTtkpbiTus HOBOTO | OOBACHATH, UTO TAKOE KOHYC, €r0 3JIEMEHTHI,
3HaHUS MPSIMOI KOHYC, KOHWYECKast TOBEPXHOCTb,
YCEUYEHHBIH KOHYC
5 [Tnomaas MOBEpXHOCTH KOHYCa 1 OTtkpbiTas HOBOTO | OOBSCHSTB, UTO TAKOE KOHYC, €r0 JIEMEHTHI,
3HaHUS MpsIMOI KOHYC, KOHWYECKast TIOBEPXHOCTb,
YCEUYEHHBIN KOHYC
6 VY ceu€HHbI KOHYC 1 OTKpBITHS HOBOTO
3HaHUS
7 VY ceu€HHblil KOHYC 1 Pednexcus OOBACHATD, YTO TAKOE KOHYC, €T0 DJIEMEHTHI,

HpHMOﬁ KOHYC, KOHHUYCCKAas IMOBCPXHOCThD,




YCEUECHHBIN KOHYC

8 Cdepa u map OtkpeiTus HOBOoro | OOBSACHATH, UTO Takoe cdepa u map. Kacarenpnas
3HaHUS IJIOCKOCTh
9 B3aumMHoe pacronoxxeHue cepbl U INIOCKOCTH OtkpeiTus HOBOoro | OOBSACHATH, UTO Takoe cdepa u map. KacarenpHas
3HaHUS IIJIOCKOCTb.
10 KacarenbHas miiockocTs K cdepe OTKpBITUSI HOBOTO
3HAHUS
11 [Tnomans chepsl OTtkpbiTus HOBOTO | OOBACHATH, UTO Takoe cdepa.hopMyITHPOBATE U
3HAHUS JT0Ka3bIBaTh TEOPEMY O JIMHUU MIEPECEUCHHUSI IBYX
chep. Pemars 3amaumn.
12 Pa3nble 3aaun HAa MHOTOTPaHHUKH, WIHHIP, KOHYC U OtkpseiTus HOBOrO | [IpuMeHsTH onpeneneHus , CBONCTBA MIJIUHIPA,
map 3HAHUS KOHYCa, IIapa MpH PEeIIeHUH 3a1a4
13 Pa3nble 3aaun HAa MHOTOTPaHHUKH, IWIHHIP, KOHYC U Pednexkcus [IpumeHsTH OnpeneneHus , CBOMCTBA UIHHIIPA,
iap KOHYca, 1l1apa [Py peLIeHUH 3a/1a4
14 CeueHusi IMITUHAPUIECKON U KOHUYECKOH OtkpseiTus HOBOrOo | OOBSACHATH, UTO Takoe ceueHue. PopMynupoBaTh u
MTOBEPXHOCTEH 3HaHUS JI0Ka3bIBaTh TEOPEMBI O CCUCHHUH II1apa
IUIOCKOCTBIO, INTIOCKOCTA CUMMETPHUU U IICHTPE
CHMMETpPHH Iapa
15 CedeHus UIMHIPHYECKON M KOHUYECKOM Pednexkcus OOBSACHATD, UTO Takoe ceueHue. PopmMyaupoBaTh U
. JI0Ka3bIBaTh TEOPEMBI O CEUEHUH I1apa
MTOBEPXHOCTEH
IUIOCKOCTBIO, MIIOCKOCTH CUMMETPUHU U LIEHTpE
CHMMETPHH Iapa
16 KonTpomnbnas padora Nel PassuBaromui 3HATh U3Y4YEHHBII MaTepHUall.
KOHTPOJIb [TpuMeHsTh 3HAHUS TEOPUU B PEIICHUH 3a]1a4.
17 3auét Nel PazBuBaromniuii OOBSACHATD, UYTO TAKOE IMJIMHJIP U €ro 3JIEMEHTHI,
KOHTPOJIb LUWIMHIPUYECKas TOBEPXHOCTb, OCEBOE CEUEHUE
WIMHJpA, TPU3Ma, BIMCAHHAS B IIUIHHIID,
OIMCaHHasl OKOJIO LIMJIMH/Ipa, KacaTeabHast
IUIOCKOCTh K HUIUHAPY. OOBACHATH, YTO TaKOE
KOHYC, €T0 DJIEMEHTHI, IPSIMOI KOHYC, KOHUYeCKast
MOBEPXHOCTb, YCEUEHHBIN KOHYC. [IpuMeHATh
orpezieNieHus , CBOMCTBA IIMIIMHpPA, KOHYCa, 11apa
TIPH PEIICHUU 33724
18 [TonsitTre 06bEMa OTtkpbiTust HOBOTO | OOBACHSTH, UTO TAKOE:

3HaHUA

-IIPOCTOE TEJO;
-00BEM IIPOCTOTO TEJA;




-paBHOBEJIMKHE TEIA.
3HaTh:

-CBOICTBa 00BEMOB MPOCTHIX TEI;

-KaK OTHOCSTCSI 00ObEMBI JIBYX MOIOOHBIX TEI.
BeiBoguth hopmyb:

-o0beMa MPSIMOYTOJILHOTO TapalJIeeHIe/ A,
-00’beMa HaKJIOHHOTO MapajiesIenuIe 1a;
-00BeMa IPU3MBI;

-00beMa TPEYroJabHOU MUPAMHUIBL, THOO0
POU3BOJILHON MTHUPAMHU/IBI.

Pemrate 3a1a4yn, UCHoONb3ysl NPpUOOPETEHHBIE 3HAHUS

19

OO0BEM IPSIMOYTOJIBHOTO Napajlieenunena

OTKpBITI/ISI HOBOTI'O
3HaHUA

20

OO0BEM IPSIMOYTOJIBHOTO Napajlieenunesa

Pednekcus

OOBACHSTD, UTO TAKOE:

-IIPOCTOE TEJIO;

-00’bEM MPOCTOTO TENA;

-paBHOBEJIMKHE TeJa.

3HaTh:

-CBOICTBa 00EMOB MPOCTHIX TEIT,

-KaK OTHOCSTCS 00bEMBI JIBYX MOIOOHBIX TEJ.
BeiBoguth hopmysb:

-00beMa MPSMOYTOJILHOTO TapalyIeeHIe A,
-00’beMa HaKJIOHHOTO TapajieNIeuIe 1a;
-00beMa MPU3MBbL;

-o0BbeMa TPEeyroJbHON MUpaMUIbl, TM00
TIPOM3BOJILHOM MTHPAMHU/IBI.

Pemats 3a1aun, ucnonb3ys NpHOOpETEHHbIE 3HAHUS

21

OO6BbEM IpsIMON TPU3MBI

OTKpBITI/ISI HOBOT'O
3HaHUA

22

O06bEM uIMHApa

OTKpBITI/ISI HOBOT'O
3HaHUA

OOBSACHATD, YTO TAKOE:

-IIPOCTOE TEJIO;

-00beM MPOCTOTO TENa;

-paBHOBEJIMIKHUE TeJa.

3HaTh:

-CBOMCTBa 00EMOB MPOCTHIX TET,

-KaK OTHOCSTCSI 00BEMBI ABYX MOJOOHBIX TEll.
BriBoguTh hopmyisr:

-00beMa MPSMOYTOIBHOTO TapaJUIeNenue1a;
-00’beMa HaKJIOHHOTO TapajlieNIeTuIe 1a;
-00beMa NMPHU3MBL;

-00BeMa TPEYroJbHON MTUpaMUIbl, THO0




IIPOU3BOJILHOM NMUpPaMUIbI.
Pematsb 3a1aun, ucnonb3ys NpruoOpEeTEeHHbIE 3HAHUS

23 Brruuciienne 06EMOB ¢ TOMOIIBIO OMPEAEIEHHOTO OTtkpbiTus HOBOTO | [IpUMEHATH 17151 BBIYMCIICHUS 00BEMOB (POPMYJIBI,
UHTErpaia 3HaHUs coJiepKalllie ONpe/IeleHHbIH HHTerpall
24 Brruuciienne 06EMOB ¢ TOMOIIBIO ONIPEAETIEHHOTO Pedrnexcus [TpuMeHsTH U BEIYMCIIEHUS 00beMOB (DOPMYIIBI,
MHTErpaia coJiepKalllie ONpe/IeeHHbIH HHTerpal
25 O0BEM HAKIIOHHOH MPU3MBI OtkpbiTus HOBOrO | BriBOAUTH popMysy oObemMa HAKIIOHHOM MPU3MBI,
3HaHUS MPUMEHSTH NP PEIICHUH 3a7a4
26 O0BEM HAKIIOHHOM MPU3MBI Pednexcus BriBoguTh hopmyny o0beMa HAKIIOHHOM MPU3MBI,
MPUMEHSTH [P PEIICHUH 3a7a4
27 OO0BEM TUPaMHUTBI OTtkpbiTus HOBOrO | BriBoguTh opmyny o6beMa mupaMubl,
3HAHUS IPUMEHSTh IPU PEIICHUH 3a/1a4
28 O0BEM KOHYCa OTkpbiTHs HOBOrO | BeiBoauTE opMyity oObeMa KOHYca IPUMEHSTh
3HAHUS IPY PEIICHUH 3a/1a9
29 O0béM KOoHYCa Pedrnexcus BeiBoguts hopmyny o0bemMa KOHyca IPUMEHSATh
IIPY PEIICHUH 3a/1a9
30 O0BeMm mapa OTkpbiTUs HOBOrO | BeiBOANTE opMynty oObema 11apa, IPUMEHATh IpU
3HAHUS peneHnH 3aaa4
31 OO0BEM 11apOBOT0 CETMEHTA, IIAPOBOTO CIIOS U OtkpbiTus HOBOTO | OOBACHATH, UTO TAKOE IIAPOBOM CErMEHT U
[IapOBOTO CEKTOpa 3HaHUS IIaPOBO CEKTOP.
BeiBoauts hopmyis:
-o0beMa MapoBOro CETMEHTA U IMAPOBOTO CEKTOPA;
Pewrats 3anaumn.
32 [Tnomans chepsl OtkpbiTus HOBOro | OOBACHATH, UTO Takoe cepa. BeiBoauTs hopmyiny
3HaHUS wiomaau coepsl. Pemats 3a1aun
33 KonrtponbHas pabora Ne2 PasBuBaronuit OOBSCHATD, YTO TAKOE LIAPOBOM CErMEHT U
34 3auét No2 KOHTPOJIb HIAPOBOH CCKTOP.

3HaTh:

-CBOICTBa 00BEMOB MPOCTHIX TE,

-KaK OTHOCSITCS 00bEMBI IBYX MOJOOHBIX TEJl.
BreiBoauth hopmyb:

-o0BeMa IUITUHIPA,

-o0beMa KOHYcCa;

-o0BeMa MIapoBOT0 CErMEHTa U IIApOBOTO CEKTOPA;
-TTOIAa e OOKOBBIX TTOBEPXHOCTEH HUIMHAPA U
KOHYyCa




-TUTOIAIH Cephl.
Pemrate 3agaun

35

Ilousarue BCKTOpA. PaBencTBO BEKTOPOB

OTKpBITHS HOBOTO
3HaHUs

36

CrnoskeHne 1 BEIYUTAaHHE BEKTOPOB, Crnoxenue
HCECKOJIbKHUX BCKTOPOB

OTKpI)ITI/Iﬂ HOBOI'O
3HaHUA

3HaTh:

-OIpEJICJICHUE PAaBHBIX BEKTOPOB;

-HpaBI/IHa CJIOKCHUS U BBIYUTAHUS BCKTOPOB;
-YMHOXKEHHE BEKTOPa Ha YHCJIO;

- (opmyiTy BEIYHCTICHHS PACCTOSIHUS MEXKITY
TOYKAMHM Yepe3 KOOPIUHATHI ITHX TOUCK;

- (hopMymIBI 1151 HAXOKACHUSI KOOPIAMHAT CEPEANHBI
OTpe3Ka.

@opMynIMpOBATH U JOKA3bIBATh TEOPEMY O
IUTOIIA I OPTOTOHAIBLHOM MPOSKIIMH
MHOTOYTOJTbHHKA.

[ToHuMathb, 94TO B IPOCTPAHCTBE JIFOOOH BEKTOP
paznaraercs o TpéM HEKOMIUTAHAPHBIM BEKTOPaM,
npuYéM eIMHCTBEHHBIM 00pa3oM.

PCHIaTI) 3aJa4U Ha BBIYHCIICHUEC, HAXOXIACHUEC U
JI0Ka3aTeILCTBO

37

YMHOKEHUE BEKTOPa Ha YUCJIIO

OTKpBITHS HOBOTO
3HAHMS

38

KOMHHaHapHBIe BCKTODPHI. HpaBI/IJ'IO Hapajiiejcnuieaa

OTKpBITI/ISI HOBOT'O
3HaHUA

3HaTh:

-OIpeieJICHHE PaBHBIX BEKTOPOB;

-npaBI/ma CJIOKCHUSA U BBIYUTAHUS BGKTOPOB;
-YMHOKEHHE BEKTOpa Ha YHCIIO;

- opMyITy BBIYUCIICHHS PACCTOSTHUSI MEXKTY
TOYKAMH Yepe3 KOOPIAUHATHI ITHUX TOUEK;

- GopMyIIBI JUTSI HAXOXKACHHUS KOOPJIMHAT CEPETUHBI
OTpe3Ka.

@opMynHMpOBaATH U JOKA3bIBATh TEOPEMY O
TUTOIIA/IA OPTOTOHATLHOM MPOEKIINH
MHOTOYTOJTLHUKA.

[ToHnMathb, 94TO B IPOCTPAHCTBE JIIOOOI BEKTOP
pasznaraercs o TpéM HEKOMIUTAHAPHBIM BEKTOPaM,
MpUYEM €IMHCTBEHHBIM 00pa30M.

PeI]_IaTI) 3aa4i Ha BBIYHCIICHUE, HAXO0XKICHUE U
JI0KA3aTeIbLCTBO

39

Pa3noxxeHue BekTopa 1o TpéM HEKOMILJIaHAPHBIM
BEKTOpam

OTKpBITHS HOBOTO
3HAHUSA

3HaTh:
-OIpeIeJICHIE PaBHBIX BEKTOPOB;




40

[ToBTOpenue. Pemenune 3anau

Mertonomornueckon
HaNpaBJIECHHOCTH

-IIPABUJIA CIIO’KECHUS U BBIYUTAHUS BEKTOPOB;
-YyMHOKEHUE BEKTOpa Ha YUCJIO;

- (hopMyITy BBIUMCIIEHUS PACCTOSHHS MEXKILY
TOYKAMU 4YE€PE3 KOOPAUHATHI ITUX TOUEK;
[ToHuMaTh, 9TO B MPOCTPAHCTBE JTF000I BEKTOP
pasnaraercs 1o TpEM HEKOMIUIaHAPHBIM BEKTOPaM,
npuyéM €AMHCTBEHHBIM 00pa3oM.

Pewiate 3a1aun Ha BBIYMCIIEHNE, HAXO0KICHUE U
JI0Ka3aTeJIbCTBO

41

3auét Ne3

PasBuBaromnuii
KOHTPOJIb

3HaTh:

-OIpPE/ICIICHHE PABHBIX BEKTOPOB;

-TIpaBUJIA CJIOKCHHS M BBIYUTAHUS BEKTOPOB;
-YMHOEHHE BEKTOpa Ha YHCIIO;

- (opmysy BEIYHMCTICHUS PACCTOSHUS MEXKIY
TOYKaMU 4epe3 KOOPJIUHATHI 3TUX TOUEK;
[ToHnMatp, 4TO B MPOCTPAHCTBE JIFOOOH BEKTOP
pasnaraeTcsi 1o TpéM HEKOMILIAHAPHBIM BEKTOPaM,
NpUYEM €TMHCTBEHHBIM 00pa3oMm.

PemraTe 3a7a4yn Ha BEIYMCIIEHUE, HAX0XKICHUE U
JI0Ka3aTeIbCTBO

42

[IpssMoyTronbHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE

OTKpBITHS HOBOTO
3HAHUS

OOBACHATH, UTO TAKOE:

— YIrOJl MEeXAY MPSAMBIMH, YTOJI MEXKIY
CerHII/IBaIOHII/IMI/ICﬂ HpSIMI)IMI/I;

— YIroJl MEeXAy NPSMOM U TJIOCKOCTBIO, YIOJl
MEXKIYIIIOCKOCTSIMU;

— BEKTOP, KOOPANHATHI BEKTOPA;

— CyMMa U pa3HOCTh BEKTOPOB, TPOU3BEAECHUE
BEKTOpa Ha YMCII0, CKAISIPHOE MTPOU3BE/ICHUE
BEKTOPOB;

— KOJUTMHEAPHBIE BEKTOPbI, KOMILJIaHAPHbBIE
BEKTOPBI,

— YpaBHEHHE IJIOCKOCTH

3HaTh:

- opMyIBI U HAXOXKACHHSI KOOPIUHAT CEPEAMHBI
OTpe3Ka.

DopMynHpPOBATH U JOKA3BIBATH TEOPEMY O
TUTON[AX OPTOTOHAJIBHON MPOEKIINU




MHOTI'OYT'OJIbHUKA.

[ToHnMatp, 4TO B MPOCTPAHCTBE JIFOOOW BEKTOP
paznaraercsi o TpEM HEKOMILIAHAPHBIM BEKTOPaM,
npuuéM eIMHCTBEHHBIM 00pazoM.

Pemarn 3aJa4M Ha BBIYHCIICHUC, HAXOXIACHUC U
JI0Ka3aTeJIbCTBO

43

Koopaunarsl BexkTopa.

OTKpBITHS HOBOTO
3HaHUs

44

CBs13p MEXly KOOpJIMHATAMH BEKTOpa U
KOOpAMHATAMU TOYEK

OTKpBITHS HOBOTO
3HaHUA

OOBACHSATD, YTO TAKOE:

— YTOJI MEXAY IPAMBIMH, YTOJI MEXKAY
CKPELIUBAIOIIUMUCS IIPSIMBIMY;

— YTOJI MEXAY IPAMOM U INIOCKOCTBIO, YTOJl
MEKIYIUIOCKOCTSIMU;

— BEKTOpP, KOOPJIMHATBI BEKTOPA;

— CYMMa U Pa3HOCTb BEKTOPOB, IIPOU3BECHUE
BEKTOPA HA YUCJIO, CKASIPHOE MPOU3BEICHUE
BEKTOPOB;

— KOJUIMHEapHbIE BEKTOPbI, KOMILJIaHAPHBIE
BEKTOPBHI;

— YPaBHEHHE IUIOCKOCTH

3HAaTh:

- (hopMyIIBI U1 HAXOKACHUS KOOPAMHAT CEPEANHBI
OTpe3Ka.

DopMynHMpoOBaTh U JOKa3bIBATh TEOPEMY O
IIJIOIIAIM OPTOrOHAJIBHOM MPOEKINU
MHOT'OYTOJIbHUKA.

[Tonumars, 4TO B IPOCTPaHCTBE J1I000I BEKTOP
pasnaraercs 1o TpéM HEKOMIIJIaHAPHBIM BEKTOPaM,
MPUYEM €IMHCTBEHHBIM 00Pa30M.

Pemrats 3a1aun Ha BEIYKMCIIEHHE, HAXOXKIECHUE U
JI0Ka3aTelIbCTBO

45

HpOCTCfII.HHC 3aa4uu B KOOpAUHATax

OTKpBITI/IH HOBOT'O
3HaHUA

46

HpOCTCfII.HHC 3aa4uu B KOOpAUHATax

Pednexcus

OOBACHATD, UTO TAKOE:

— YIoJI MEXIY NPSIMBIMH, YTOII MEXIY
CKPEIIMBAIOIINUMUCS IPSIMBIMU;

— YIOJI MeXAy NPSIMOM U IUIOCKOCTBIO, YIOJl
MEXIYIUIOCKOCTSIMU;

— BCKTOP, KOOPJAWHATLI BEKTOPA,

— CyMMa U pa3HOCTb BEKTOPOB, IPOU3BEICHNE
BEKTOpa Ha YHCJI0, CKAJIIPHOE IPOU3BEJICHHUE




BEKTOPOB;
— KOJUTMHEApHBIC BEKTOPHI, KOMITJIaHAPHBIC
BEKTOPBI;

— ypaBHEHHE IIOCKOCTH

3HaTh:

- (opMyJIBI U HAXOXKACHHSI KOOPIUHAT CePEIHMHBI
OTpe3Ka.

dopMyIUPOBATH U JIOKA3BIBATh TEOPEMY O
TJIOMIAIM OPTOTOHAIBHOM MPOESKITUN
MHOTOYTOJIbHHUKA.

[ToHnMaTh, 9TO B MPOCTPAHCTBE OO0 BEKTOP
pasaraeTcs 1Mo TpéM HEKOMILIAHAPHBIM BEKTOPaM,
IpUYEM €IMHCTBEHHBIM 00pazoM.

PemaTs 3a1aun Ha BEIYKMCIIEHUE, HAXO0XKIEHUE U
JI0Ka3aTeIbCTBO

47

HpOCTGfII.HHC 3a/ladd B KOOpAHATax

Pednekcus

OOBACHATD, UTO TAKOE:

— YTOJI MEeXAY IPSIMbBIMU, YTOJI MEXKAY
CKPELIMBAIOILUMHUCS MPSIMBIMH;

— YIOJI MEXAY PSIMOM U IUNIOCKOCTBIO, YIOJl
MEXIY TIOCKOCTSIMH;

— BEKTOp, KOOPJIMHATHI BEKTOPA;

— CyMMa U pa3HOCTb BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCII0, CKAJISIPHOE IPOU3BE/ICHUE
BEKTOPOB;

— KOJUIMHEapHbIE BEKTOPbI, KOMITJIaHAPHBIE
BEKTOPBI;

— ypaBHEHHUE IIOCKOCTH

3HaTh:

- (opMyIIBI U1 HAXOXKACHUSI KOOPIMHAT CEpEANHbI
OTpe3Ka.

DopMyIHpOBaTh U JI0Ka3bIBaTh TEOPEMY O
IJIOLIAIM OPTOTOHAJIBHOM MPOEKIIUU
MHOTOYT'OJIbHUKA.

[ToHnMaTh, 9TO B MPOCTPAHCTBE 000 BEKTOP
paznaraercs o TpéM HEKOMIUTAaHAPHBIM BEKTOPaM,
npuyéM €MHCTBEHHBIM 00pa3oM.

Pemats 3a1aun Ha BBIYMCIIEHUE, HAXOKCHHE U




J0Ka3aTCJIbCTBO

48 VYpasnuenue chepsl OTtkpbiTust HOBOTO | OOBACHATH, UTO TaKoe: cdepa
3HAHUS 3HaTh ypaBHEHUE c(hepbl
Pematsb 3a1aun Ha BHIYKMCIICHUE, HAXOXKICHHUE U
JI0Ka3aTeJIbCTBO
49 VYros Mexay BEKTOpaMu OTKpBITUS HOBOTO OOBACHATD, YTO TAKOE:
3HAHUS -BEKTOP, KOOPAMHATHI BEKTOPA;
-YTroJ MEXIy BEKTOpaMH
- CyMMa U pa3HOCTb BEKTOPOB, IIPOU3BEACHUE
BEKTOPA Ha YHCJIO0, CKAJSIPHOE MPOU3BEICHUE
BEKTOPOB;
Pemats 3a1aun Ha BBIYHCIICHUE, HAXOXKCHHUE U
JI0Ka3aTeJIbCTBO
50 CkanspHoe Mpou3BeIeHUE BEKTOPOB OtkpeiTus HOBOro | OOBACHATH, UTO TAKOE:
3HaHUA - CKaJIsIpHOE MPOU3BENECHUE BEKTOPOB;
Pemats 3a1aun Ha BBIYHCIICHUE, HAXOXKCHHUE U
JI0Ka3aTeJIbCTBO
51 Brruncnenue yrioB Mexy NPSMBIMU U TUIOCKOCTSIMU OtkpseiTus HOBOrO | Pemiate 3aaun Ha BBIYUCIICHUE, HAXO0XKICHUE U
3HAHUS JI0Ka3aTeJIbCTBO
52 Brluucienue yrioB Mex1y OpsIMbIMH U INTIOCKOCTSIMU Pednexcus
53 VYpaBHEHHE MIIIOCKOCTH. PaccTosiHME OT TOYKH 10 OtkpeiTus HOBOro | OOBACHATH, UTO TAKOE:

IIIIOCKOCTH

3HaHUA

— NEPHEHANUKYIISIPHBIE MIPSIMBIE;
— NEPIECHANUKYISPHBIC MTPSAMAst U INIOCKOCTB, 1BE
NIEPECEKAIOINECS TUIOCKOCTH;

— NEPIEeHNUKYJIISP, ONYLICHHBIN U3 JAHHOW TOYKH
Ha JaHHYIO IUNIOCKOCTh, OCHOBAHUE
MEepIEHIUKYIISIpa

— paccTosiHue OT TOYKHU 10 INIOCKOCTH, OT MPSMOM
J10 TApajuIeIbHON €l IPSIMOU, MEXKIY
NapajIeIbHBIMU MJIOCKOCTSMU;

@opMyIHMpOBaTh U JOKA3bIBATH TEOPEMBI O:

— MPU3HAKE NIEPIICHIUKYIISIPHOCTU IIPAMOHN U
IIJIOCKOCTH;

— CBOMCTBaxX MEPHEHIUKYISAPHBIX IPSIMON U
IIJIOCKOCTH;

— TpEX NEPIECHAUKYJIIIpax;




— MPU3HAKE NEPIEHIUKYIIPHOCTH IIJIOCKOCTEH.
Pematp 3a1aun Ha BBIYMCIIEHUE U JOKA3aTENbCTBO,
HCII0JIb3YSl U3YUYEHHBIE CBOMCTBA, IPU3HAKHU U
TEOPEMBI

54

LenTpanpHas cummerpusi. OceBasi CHMMETPHS

OTKpBITHS HOBOTO
3HaHUA

OOBACHSATH, YTO TAKOE:

— npeoOpa3oBaHue (HUTYp B MPOCTPAHCTBE;

— npeoOpa3oBaHUE CUMMETPUN OTHOCUTEIHHO
IUIOCKOCTH, IJIOCKOCTh CUMMETPUH;

— JIBUKCHHC,

— paBHbI€ (QUTYPBI;

— MapaJuleNIbHbIN IIEPEHOC;

— npeoOpa3oBaHue Mo100Us, MOI00HbBIE PUTYPHI;
— TOMOTETHSI OTHOCHTEJIBHO LIEHTPa, KOAPPUIHMESHT
TOMOTETHH;

DopMyIMpOBATH:

— CBOMCTBA JIBIKEHUS;

— CBOIICTBA MMapaUIEIHLHOTO TIEpeHOCa.

Pematsb 3a1aun, ucnonb3ys NpruoOpeTEHHBIC 3HAHUS

55

3epkanpHas cummerpus. [lapannensHblil nepeHoc

OTKpBITHS HOBOTO
3HaHUS

56

KonTponbnas padorta Ne3

PazsuBarommii
KOHTPOJIb

OOBACHATH, UTO TAKOE:

— npeoOpa3oBaHue GUryp B MpoOCTPaHCTBE;

— npeoOpa3oBaHNe CUMMETPUU OTHOCUTEIIBHO
IUIOCKOCTH, IIJIOCKOCTb CUMMETPUH;

— JBIDKEHHE;

— paBHBbIE (QUTYDHI,

— MapaJuIeNIbHBIN NIEPEHOC;

— npeoOpa3oBaHue 110100us, MOA0OHbIE (PUTYPHI;
— FOMOTETHSI OTHOCUTENIBHO LEHTPA, KO3PPUIMEHT
TOMOTETHH;

DopMyIHpOBATH:

— CBOWCTBA JIBUKEHHUS;

— CBOWCTBA MapajuIeIbHOIO MEpeHoca.

Pemrate 3a1aum, NCHOIb3Ys NPUOOPETEHHBIE 3HAHUS

57

3auét Ne4

PaszsuBarommii
KOHTPOJIb

3HaTh U3YYCHHBIN MaTEepHUal.

58

[ToBTOpEHNE. AKCHOMBI CTEPEOMETPUHN U UX
crneactBus. [lapamienbHOCTb MPSIMBIX, TPAMON U
IJIOCKOCTH

MeTomoiornueckomn
HaIpaBJIE€HHOCTH

3HaTh U3YYEHHBII MaTepHuall.
[IpuMeHsTH CBOM 3HAHUS Ha IPAKTHUKE




59 [ToBTopenue. CkpenruBaromuecs npsmbie. Meroponoruueckoi | 3HaTh U3yYEHHBIN MaTepHall.
[TapannenbHOCTh MIIOCKOCTEM HANpaBJIECHHOCTH [IpumeHATH CBOM 3HAHUS HA MPAKTUKE
60 [ToBTOpenue. llepneHIUKYIAPHOCTh TPSMOU U Metoonoru4aeckon
I0cKOCTH. Teopema 0 TpEX nepneHIuKyIspax. YToi HaIlpaBJIEHHOCTH
MEXIY NPSMOUN U IIJIOCKOCTBIO.
61 [ToBTOpenue. /IByrpanHblii yrou. Metononorudeckoi | 3HaTh U3yYEHHBIM MaTepuUal.
IlepneH IMKYISPHOCTD INIOCKOCTEMN. HAMPABICHHOCTH [IpuMeHATH CBOM 3HAHUS HA IIPAKTUKE
62 [ToBTOopenue. Muororpanuuku. [Lnomanu nx Metoonoruaeckon
ITOBEPXHOCTEH. HaIlpaBJI€HHOCTH
63 IToBropenue. Muororpannuku. [lnomanu nx MeTtononornyeckoil | 3HaTh U3y4EHHBIN MaTepHall.
ITOBEPXHOCTEH. HaIlpaBJI€HHOCTH [IpuMeHATH CBOM 3HAHUA HA IPAKTUKE
64 [ToBropenue. Hunmunnap, konyc u map. [lnomanu nx Metoaonoruueckoi
MMOBEPXHOCTEN HaIpaBJIE€HHOCTH
65 [ToBTropenue. OOBEMBI TEI Merononoruueckoi | 3HaTh U3yYEHHBIN MaTepHall.
HaIlpaBJIE€HHOCTH [IpuMeHATH CBOM 3HAHUA HA ITPAKTUKE
66 [ToBTOpenue. BekTopsl B mpocTpancTBe. JeicTBue Haa Metoion0ru4aecKkon
BEKTOPaMHU HaIpaBJIE€HHOCTH
67 [ToBTOpEHME TEOPUU U PELICHUE 3a/1a4 110 BCEMY KypCy MeTtononornyeckoil | 3HaTh U3yUYEHHBIN MaTepHal.
r€OMETPUHU HaIpaBJIC€HHOCTH [IpuMeHATH CBOM 3HAHUA HA ITPAKTUKE
68 [ToBTOpEHME TEOPUU U PELICHUE 3a/1a4 110 BCEMY KypCy Merononornueckon
TE€OMETPHUH HaIpPaBJIECHHOCTU




