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Anre0Opa u Hauana maTematTudeckoro ananusa. 10 kimacc. ba3oBblii u
yrayonéuneiit ypoau. C.M. Hukonsckuii, M.K. [lotanos, H.H. Pemernukos,
A.B. IlleBkun. Mockga, «IIpocenienue», 2017

Anre0Opa u Havasa MaTeMaTuyeckoro ananusa. 1 1kmacc. ba3oBslii n yriayOnEHHBIM
ypoBuu. C.M. Hukonbckuii, M.K. Ilotanos, H.H. Pemernukos, A.B. [lleBkun
Mockaa, «IIpocBemenuey, 2017

I'eomerpus 10 E.B. Tlotockyes, JI.W. 3BaBuy. YueOHUK 111 KIACCOB C
yrayOJaeHHbIM U podUIbHBIM U3ydeHreM MatemMaTtuku Mocksa, JIPODA, 2016
I'eometpust 11 E.B. Ilotockyes, JI.W. 3BaBuy. YueOHUK 111 KIACCOB €
yrayOJaeHHbIM U podUIbHBIM U3ydeHreM MmatemMaTuku Mocksa, JIPODA, 2016
['eometpus 10 E.B. Ilotockyes, JI.W. 3BaBuy. 3amaunuk. Mocksa, J[PODA, 2016
['eometpus 11 E.B. Ilotockyes, JI.W. 3BaBuy. 3amaunuk. Mocksa, J[PODA, 2016



TlosicHuTEeILHASA 3aNIMCKA

Pabouas nporpamma o matematuke s ooydaromuxcs 10-11 kiraccoB paspaboTtaHa Ha
OCHOBe IporpamMm Juisi oO0meoOpa3oBaTeNbHbIX yupexxkaenuid u [lonokeHust o paboueit
nporpamme CMTJI, coorBercTByer ®DemepaibHOMY TOCYIapCTBEHHOMY O00pa30BaTEIbHOMY
crangapry (®PI'OC) cpeanero obimiero odpazoBanus o marematuke. [Iporpamma paspadorana
Ha OCHOBE MPOTrpaMMm

- «Anre0pa 1 Hauajla MaTEMaTHYECKOTO aHAIM3a».

Coopauk paboumx mporpamm. 10-11 kmaccel: yueOHOe mocobue uisi 001eo0pa3oBaTeIbHBIX
opranu3zanuii: 6a3oBblil U yriyonennsiid yposau/ [coct.T.A.Bypmuctposal.- 2-e uzn. nepepad.-
M.:IIpocemienue,2016),

- «Marematuka: anrebpa ¥ Havajla MaTeMaTHYECKOrO aHajiau3a, reomerpus. ['eomerpus.
Yriyonéuusiid ypoBerb. 10-11 kimaccsL.»

Pabouas nporpamma k auaun YMK E. B. Ilorockyesa , JI.M. 3BaBuua : ydueOHO-METOAMUYECKOE
noco6ue / E. B. ITotockyes, JI. . 3BaBuu. - M. : [Ipoda, 2017.

Mecto npeamera B yueOHOM ILIaHe

CormacHo y‘le6HOMy [JIaHy JUHes Ha U3YYCHHUEC MATCMATUKU B 10 u B 11 xi1acce TEXHHMYSCKOTO
1 3KOHOMHYCCKOT'O HpO(I)I/IJ'IH OTBOJUTCA 9 yacoB B HCICIIO.

[Iporpamma yriayOn€HHOrO ypOBHS IpeqHa3HaueHa Uil M3y4YeHHs MaTeMaTUKA Ha
TEXHOJIOTHYECKOM U COIMAIbHO-2KOHOMUYECKOM npoduuie. [Ipu BeIMOTHEHUH 3TOM MPOrpamMmbl
OPEIbABISAIOTCS  TpeOOBaHMUS, COOTBETCTBYIOLME  HAIPaBJICHUIO  «MaTeMaThka s
npoeCcCHOHATIBHON JeITeNbHOCTH». BMmecTe ¢ TeM BBITYCKHMK MOJY4aeT BO3MOXKHOCTb
U3Y4YUTh MaTeMaTHKy Ha ropasio Oojiee BBICOKOM YPOBHE, 4TO co3AacT (PyHAAMEHT JUIst
JAIbHENIIIETO CEphE3HOT0 U3YUEHUsI MaTEMAaTUKH B BY3e€.

[Ipy w3ydyeHuu Kypca MaTeMaTHKH Ha YriayOJIEHHOM YPOBHE MPOAODKAIOTCS U TMOIy4YaroT
pa3BUTHE COJEpXKATeIbHBIE JTUHUU: «Anredpay, «DyHKUMN», «YpaBHEHUS U HEPABEHCTBAY.
BBonurcsa nunus «Hauana Maremarnueckoro ananusa». B cBoell COBOKYITHOCTH OHU OTPakaroT
OoraTblii ONbIT OOyueHUs MaTeMaTHKE B Halleil cTpaHe, YUYUTHIBAlOT COBPEMEHHbIE TEHICHIIUU
OTEUECTBEHHOW U 3apyOeKHOM IIKOJBl U TIO3BOJSIOT PEaTU30BaTh IMOCTaBJICHHBIE MeEpe
HIKOJIBHBIM O6p330BaHI/ICM OeJn Ha I/IH(i)OpMaIII/IOHHO CMKOM M MPAKTHYCCKU 3HAYNMOM
Marepuane. OTH COAEp)KAaTeIbHbIE KOMIIOHEHTBI, PAa3BUBAsCh Ha MPOTSKEHUH BCEX JIET
00y4eHHs1, ECTECTBEHHBIM 00pa30M MEPEIIETAIOTCS U B3aUMOJIEHCTBYIOT B YU€OHBIX Kypcax.

Hesan u3yyenust kypca marematuku B 10-11 kiaccax:

HCJ’IHMI/I pcajm3anumn JTaHHOM IporpaMmsal ABJISTFOTCS:

— CTAHOBJICHHUEC W Pa3BUTUC JIMYHOCTH 06yqa}01uerocs{ B €€ CaMOOBITHOCTH H YHUKAJIbHOCTH,
OCO3HaHHE COOCTBEHHOM HHIUBUAYAJIBbHOCTH, IOABJICHUC XW3HCHHBIX IINIAHOB, TOTOBHOCTH K
CaMOOITPECACIICHUTO,

— JOCTUIKCHHUC BBIITYCKHHUKAMU IINIAHUPYCMBIX PE3YIbTAaTOB!: KOMHCTGHHI/II\/'I u KOMHCTGHTHOCTeﬁ,
ONpCaACIISICMbIX JIMYHOCTHBIMHU, CGMCI\/JIHBIMI/I, OGH.[CCTBGHHBIMI/I, TroCcyaapCTBCHHBIMU



NOTPEOHOCTAMH M BO3MOXKHOCTSIMH ~ OOY4YarolIerocss CTaplIero IMIKOJBHOIO — BO3pacTa,
WH/IMBUYaJIbHOM 00pa30BaTEeIbHOM TPAEKTOPUEH €ro pa3BUTHS U COCTOSIHUEM 370POBBSI.

B paMKax yKa3aHHBIX COACPKATCIIbHBIX JIMHAM PEAIN3YIOTCA CICAYIOIIUEC HECIN:

-(opMupoBaHue TpeACTaBICHUN O MaTeMaTHKE KaK YHHBEPCAJILHOM S3BbIKE HAyKH, CPEIICTBE
MOJICIIMPOBAHMUS SIBJICHHUI U MPOLIECCOB, 00 UJESIX U METOJaX MaTeMaTHKH;

-pa3BUTHE JIOTMYECKOI'O MBIIUIEHUS, MPOCTPAHCTBEHHOIO BOOOPAKEHUS, AITOPUTMUYECKON
KYJIBTYpBl, KPHTUYHOCTH MBILIUICHUS HA YPOBHE, HEOOXOAMMOM JIJIsi OOy4YEeHHS B BBICIIECH IIKOJIE
110 COOTBETCTBYIOIIEH CIIEUATLHOCTH, B Oeqyromeil mpodhecCHOHAIbHON AEATEIbHOCTH;

-OBJIaICHUC MATCMATHYCCKUMHU 3HAHUAMU H YMCHHAMU, HCO6XOI[I/IMBIMI/I B HOBCCIIHGBHOfI
KHM3HM, a TaKkKe JUIS HM3YYEHHs IIKOJBHBIX ECTECTBEHHOHAYYHBIX TUCHUILUIMH Ha 0a30BOM
YpOBHE, JJs TOJNydeHUs oOpa3oBaHuMs B O0JacTsIX, He TpeOyOmMX YriayOneHHOU
MaTeMaTHIeCKOHN IIOATIOTOBKH,

-BOCIIMTaHUE CPEACTBAMU MATEMAaTHUKU KYJIBTYPhI JJUYHOCTH (OTHOIICHHE K MAaTeMaTHKE KakK K
qacTH OOIICYETIOBEUECKONH KYyJIbTYphl, 3HAKOMCTBO C HCTOpPHEH pa3BUTHS MAaTEMaTHKH,
IBOJIIOIUECH MAaTEeMAaTUYCCKUX HJICH, TOHUMAHHE 3HAYMMOCTH MAaTeMaTHKH JUIsi OOLIECTBEHHOTO
nporpecca);

- CO3JJaHHC YCJIOBI/Iﬁ AJI1 YMCHHA JIOTHYCCKHU 00OCHOBBIBATH CYKACHUA, BbIABUTaTh TUIIOTC3bI U
IIOHHUMAaTb HCO6XOI[I/IMOCTI) HX IIPOBCPKHU,

-CO3/IaHME YCIIOBUM JUIl YMEHUS SICHO, TOYHO M I'PAMOTHO BBIPaXaTb CBOM MBICIM B YCTHOM U
IIICbMEHHOU peuy;

-popMupoBaHNEe yMEHHS UCIONb30BaTh pa3jIMyHble SI3IKM MaTEMaTHKH: CIOBECHBIH,
CHUMBOJIMUYECKHH, rpaduuecKuii;

-popmupoBaHue yMeHusi CBOOOAHO NEPEXOIUTh C s3bIKa Ha S3BIK JUISI WMJUIFOCTpALUH,
WHTEPIPETALMH, APTYMEHTALIMH U JI0Ka3aTENIbCTBA;

-CO3[aHUE YCJIOBUH JUIsl JIOAOTBOPHOTO y4acTusl B pab0OTe B IPYIIE; yMEHUS CAMOCTOSTEIBHO U
MOTHUBHPOBAHHO OPTaHU30BBIBATH CBOIO JIEATEIbHOCTD;

-popMupoBaHUE YMEHHUs HUCIOIB30BaTh MPUOOPETCHHBIE 3HAHUS M YMEHUS B MPAKTHUUYECKOU
JEATETLHOCTH W TIOBCEAHEBHOW JKM3HU MJisi  YCIEIIHOTO TMPOJIOJDKEHHS 00pa3oBaHUsS IO
CHEIHMAbHOCTSIM,  CBSI3aHHBIM € TMPHUKJIAJHBIM  HCHOJIB30BAaHUEM  MaTeMaTUKH, C
OCYIIIECTBJIEHUEM HAyYHOM M HCCIIEN0BATENIbCKOW NEATEIbHOCTH B 00JACTH MaTeMaTHKU U
CMEXHBIX HayK.

B paMKax yKa3aHHBIX COACPKATCIbHBIX JIMHUI peHIar0oTCA CIACAYIOIHNE 3a/1a1Uu:

¢ cucreMaTruisanus CBeJIeHI/Iﬁ 0 YucCjiiax; HU3YUCHUC HOBBIX BHJIOB YHCJIOBBIX BI)Ipa)KeHI/Iﬁ n
(GopMyn; COBEpUICHCTBOBAHHME MPAKTUYECKMX HABBHIKOB M  BBIYUCIUTEIBHOW KYIBTYpBI,
pacIIMpeHrue W COBEPIICHCTBOBAHHE alreOpanveckoro ammapara, C(OOPMHPOBAaHHOTO B
OCHOBHOH IIKOJIC, U €T0 IPUMCHCHHUEC K PCHICHUIO MATCMATHYCCKUX U HEMATEMATUICCKUX 3aj1a4,

* pacUIUpeHHe W CHCTeMaTu3alus OOIMMX CBEACHHH O (QYHKIHIX, MOMOJHEHHE Kiacca
M3y4aeMbIX (PYHKIMH, WIUTIOCTPALUS IUPOTHI MpUMEHEHUs! QYHKIUHN AJI OMUCAHUS U U3yYeHUs
peabHbIX 3aBUCUMOCTEH;

* U3Y4YEHHUE CBOMCTB MPOCTPAHCTBEHHBIX TeJ, (POPMUPOBAHNE YMEHHS MPUMEHSAThH MOTy4YCHHBIC
3HAHUA I pELICHUS IPAKTUYECKUX 3a1a4;



¢ COBCPHICHCTBOBAHUC HHTCIUICKTYAJIbHBIX W  PCUYCBLIX yMeHI/II\/JI IMyTeM O6OF3.H.[€HI/ISI
MaTCMaTUYCCKOI'O A3bIKa, Pa3BUTUS JIOTUUCCKOTO MBIIIJICHU A,

* 3HaKOMCTBO C OCHOBHBIMH HJIESIMU M METOJIaMU MaTEMATUYECKOT0 aHAIN3a.
IINIAHUPYEMBIE PE3YJIBbTATbI OCBOEHUA YYEBHOI'O ITPEIMETA

N3yuenne kypca npeamnosiaraeT JOCTUKEHHUE BBITYCKHUKAMH CTapUIEd IIKOJIbl CIEAYIOIINX
JIMYHOCTHBIX, METANIPEIMETHBIX W NPEIAMETHBIX PE3YJIHTATOB.

JInyHOCTHBIE pPe3yIbTAThl 0CBOEHHUSI YH1eOHOI0 NpeaMeTa

- OpI/IeHTaLII/IH O6y‘-IaIOH_[I/IXCSI Ha JOCTUKCHHUC JIMYHOI'O CYACTbhiA, PCaIM3allUI0 IO3UTHBHBIX
KU3HCHHBIX ICPCIICKTHB, HWHUIMUMATHBHOCTHb, KPCATHUBHOCTHb, I'OTOBHOCTH H CIIOCOOHOCTL K
JIMYHOCTHOMY CaMOOIIPEACIICHUIO, CIOCOOHOCTE CTaBUTh eI U CTPOUTH )KU3HCHHBIC I1JIAHBI;

-TOTOBHOCTh H CHOCOOHOCTB 06yqa101u1/1xcs{ K OTCTauBaHHUIO JIMYHOIo JOCTOMWHCTBA,
COOCTBEHHOTO MHCHUs, TOTOBHOCTb U CIIOCOOHOCTD BBIpa6aTLIBaTB CO6CTB€HHYI-O IIO3UIIHUIO IIO0
OTHOIICHHIO K O6HICCTB€HHO-HOJH/ITI/I'-ICCKI/IM COOBITUSIM IponuIoro M HACTOAIICIO Ha OCHOBEC
OCO3HAaHHA U OCMBICIICHUA UCTOPUHU, JYXOBHBIX HGHHOCTCfI u IIOCTI/DKCHI/Iﬁ HaIeu CTpaHbI;

-TOTOBHOCTH U CIIOCOOHOCTH 06yan01uchsI K CaMOpasBUTUIO W CaMOBOCIIMTAHHIO B
COOTBCTCTBHUHN C 06H16‘lCJIOBe‘lCCKI/IMI/I OCHHOCTAMHU K HACAIaMU TI'PaAXXIaHCKOI'O 06IHGCTB8.,
HOTpe6HOCTb B (1)I/I3I/I‘ICCKOM CaMOCOBCPIICHCTBOBAHHNH,

- MUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON
MPAaKTUKK, OCHOBAaHHOE HAa JAMAJOre KYyIbTyp, a TaKXkKe pazIu4HbIX (OpM OOIIEeCTBEHHOTO
CO3HAHMS, OCO3HAHKE CBOETO MECTa B MOJIUKYIHTYPHOM MHUDPE;

- IPUHATHE [IEHHOCTEW IEMOKpPAaTUU U COLMAIIBHOM COJIMIAPHOCTH, TOTOBHOCTH K JJOTOBOPHOMY
PEeryJIupOBaHUIO OTHOLICHHN B TPYIIIE WIN COLUAIBHOW OPraHU3aliu;

-TOTOBHOCTh OOy4YaloIIMXCS K KOHCTPYKTMBHOMY Yy4YacTHIO B TIPUHSATUU  pEIIECHUH,
3aTpardBaroIIMX MX IpaBa M MHTEPECHl, B TOM 4YMCJIE B PA3IMYHBIX (PopMax OOIIECTBEHHOM
caMOOpraHu3aliM, CaMOYIIpaBJIeHHs, OOLIECTBEHHO 3HAYMMOI1 eI TeIbHOCTH;

- IPUBCPIKCHHOCTH naciam HWHTCpHAllMOHAIN3MaA, }lp}’)K6I)I, PaBCHCTBA, BOCIIUTAaHHUC
YBAXKUTCIBbHOIO OTHOICHUS K HAITMOHAJIbHOMY JOCTOMHCTBY J'IIOI[CfI " UX 4yBCTBaM,

- IpUHATHC O6IJ_IC‘I€J'IOBG‘ICCKI/IX HGHHOCTeﬁ, TOTOBHOCTH W CIIOCOOHOCTH BECTH Auajaor ¢
APYruMu JJIIOJAbMH, IOCTUTI'aTh B HCM B3aUMOIIOHUMAaHUA, HAXOUTh O6HH/IG EJIN U COTPYAHUYATH
JJI1 UX JOCTHXKCHUA,

- IPUHATHE TYMAaHHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEJIbHOE U J00pOXKelaTelbHOe
OTHOLICHHE K IPYTOMY YEJIOBEKY, €0 MHEHHIO, MUPOBO33PEHHUIO;

- (I)OpMI/IpOBaHI/IC HpaBCTBCHHOﬁ HO3uIKKu, B TOM YHUCJIC CIIOCOOHOCTH K CO3HATCIIBHOMY BBI60py
MOBCACHH A, OCHOBAHHOT'O HAa YCCTH, NOJTC, CIIPAaBCIJIMBOCTH, MUJIOCCPINUN U ,upy>1<emo61/11/1;

- TOTOBHOCTh OOyYaroOmuXcsi K TPYAOBOH MPOPECCHOHAIBHOW IEATETPHOCTH KaK K
BO3MOKHOCTH y4YacCTHs B PEIICHUH JIMUYHBIX, O0IECTBEHHBIX, TOCYIAPCTBEHHBIX MMPOOIIeM

- (usnYecKoe, IMOIMOHATHHO-TICUXOJIOTHYECKOE, COIUAIbHOE OJaronoiyyne o0ydaromuxcs B
KU3HH 00pa3oBaTEeIbHOW OpraHW3allld, OIIYIICHUE NEeThbMH (DU3UYECKOH, IMCUXOJIOTHIECKON U
nH(pOpMaIMOHHOM 0€30MMaCHOCTH U TICUXOJIOTUYECKOT0 KOM(OpTa;

- ¢(hOpMUPOBAHHOCTb LETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW MAaTEeMaTHKU M OOIIECTBEHHON MPAKTUKU €€ IPUMEHECHHS;



- OCHOBBI CaMOpPa3BUTHS M CAMOBOCHUTAHHS B COOTBETCTBUHU C OOIIEYEITIOBEUSCKHUMHU
IIEHHOCTSIMA ¥ HJeajJlaMd TPaXKJTAHCKOTO OOIIECTBA; TOTOBHOCTH M CIIOCOOHOCTh K
CaMOCTOATEJIbHOM, TBOPYECKOM M OTBETCTBEHHOW JAECATEIbHOCTH C NPHUMEHEHHEM METOJ0B
MaTeMaTHKH;

- TOTOBHOCTb U CHOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCIIE CaMOOOPA30BAHUIO HAa MPOTSKEHUU
BCE JKM3HHU; CO3HATEJIbHOE OTHOIIEHHWE K HEMpPepbIBHOMY OOPAa30BaHUIO KaK YCJIOBHUIO
YCIIEMIHOM TpOoQecCHOHATBbHOH W OOLIECTBEHHOW JESATEIBbHOCTH HAa OCHOBE pa3BUTOU
MOTHBAIMM Y4€OHOM JEATEeIbHOCTM U JIMYHOCTHOTO CMbICIA H3YYEHUS MAaTeMaTHUKH,
3aMHTEPECOBAHHOCTH B MPHOOPETEHWH W PACHIMPEHUHM MAaTEeMAaTHYEeCKUX 3HAHHHA M CIIOCOOOB
JEeICTBUI, OCO3HAHHOCTH B IOCTPOEHUH UHIMBUYaIbHOM 00pa30BaTEIbHON TPAEKTOPUN;

- OCO3HAaHHBIM BbIOOp Oynymedt mnpodeccun, OpPUEHTUPOBAHHOW HAa  IpPUMEHEHHUE
MaTEeMATHYECKUX METOJOB M BO3MOXHOCTEH pean3anui COOCTBEHHBIX >KM3HEHHBIX IUIAHOB;
OTHONIEHHE K MPO(ecCHOHAIBHON NeATEeNbHOCTH KaK BO3MOXKHOCTH YYacTHsl B  pEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEeM;

- OTBETCTBEHHOE OTHOIICHHWE K YUYEHHIO, CIIOCOOHOCTh M TOTOBHOCTH OOYYArOIIUXCS K
caM000pa30BaHUI0, CaMOPA3BUTHIO M CaMOpeaJu3alii Ha OCHOBE OCO3HAHHOM MOTHMBALUU
yueOHOU JIeATENbHOCTH, JIUYHOCTHOW HANpPABICHHOCTH Ha M3y4EHUE U MO3HAHHE I€OMETPHH,
IOCTPOCHUE HHAMBHUIYyalbHON 0Opa30BaTEIbHOW TPAEKTOPUU MOBBIIMIEHUS TI'€OMETPHUECKON
KYJIbTYPBI;

- cOPMUPOBAHHOCTH IMPEACTABICHUI O T€OMETPUU KaK YacTH OOIIEYeIOBEYECKOW KYIbTYpBHI,
YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJSIOIIEM OMMCHIBATh U H3y4aTh PEAbHBIE MPOLECCHl U
SIBIICHHS,

- c(hOpMUPOBAHHOCTh Yy OOYYAIOLIMXCS TMO3HABAaTENbHOW AKTUBHOCTH U JIO003HATEIBHOCTH,
OCHOB JIOTMYCCKOTO, aJITOPUTMHUYCCKOI'0, BBIYHUCIUTCIIbHOIO MBIIJICHUA W MMPOCTPAHCTBCHHOI'O
BOOOpaKEHUS;

- C(l)OpMI/IpOBaHHOCTL OpoOYHOTO U CO3HATCIIBHOIO OBJIAACHUSA YYAIUMHUCSH CHCTEMOU
TCOMETPHUICCKUX 3HaHUM U YMeHHﬁ;

- C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ MNPUMCHATL TOJYUYCHHBIC 3HAHUA TpU PCHICHUU 3aJdayd
Pa3InIHOTO YPOBHSA CIIOKHOCTH;

- c(hOopMUPOBAHHOCTh YMEHUN apryMEHTHPOBAHHO OOOCHOBBIBATH YTBEP)KJICHHS JIOTHYECKOTO,
KOHCTPYKTHUBHOTI'O Y BBIYMCIIUTEIIBHOTO XapaKTepa.

MeTtanpeameTHble pe3yJbTaThl 0CBOCHHUsI y4eOHOI0 MpeaMeTa



MeTaHpeHMGTHBIG PE3YIbTATHI HPCACTABJICHBI TPEMS I'pyHIIaMH

YHUBEPCAJIBbHBIX yueOHbIX aercTBuii (VY /).

PeryasiTuBHble YHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS
BbInyCKHUK HAY4YUTCSH:

- CaMOCTOSITEJILHO OIpPENCIATh €M, 3a/1aBaTh MapaMeTpbl KPUTEPHUH, MO KOTOPHIM MOKHO
ONPEJIETUTh, YTO 1eJIb TIOCTUTHYTA;

- OLICHHMBATh BO3MOJKHBIE IOCJEACTBUSL JIOCTUKEHUS TOCTABJICHHOW IIEJIM B JICSITEIBHOCTH,
COOCTBEHHOM JKMU3HM M KU3HHU OKPYXKAIOUIUX JIFOJEH, OCHOBBIBAACH Ha COOOPAKEHUSAX ITHKU U
MOpaJH;

- CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpa30BATEIBHON JEATSIBHOCTH U
JKU3HECHHBIX CUTYaITUsX;

- OLCHUBATB PECYPChI, B TOM YUCIIC BpEMA U APYTHC HEMATCPUAIIBHBIC PECYPCHI, HeO6XO,Z[I/IMLI€
JUISL TOCTHIKEHMS TTOCTaBICHHOM noeiu,

- BBI6I/IpaTL IyTb HOOCTHXXCHUSA TECJIH, I[UIAHUPOBATH PCHICHUC IIOCTAaBJICHHBIX 3a1a4,
ONTUMU3UPYS MAaTCPHUAJIbHBIC U HCMATCPUAJIBHBIC 3aTPAThI;

- OpraHM30BBIBaTH J(PQPEKTHBHBII IMOWCK pPECypcoB, HEOOXOAMMBIX JJISI JOCTH)KECHUS
IMOCTaBJICHHOM IICIIH;

- COIIOCTaBJIATH HOHy‘IGHHBIﬁ PE3YyIbTAT ACATCIBHOCTHU C MOCTaBIICHHOM 3apaHecC LECJIbIO.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
BbINyCKHUK HAY4YUTCS:

- HUCKaThb U HAaXOJUTh OOOOIIEHHBIE CIOCOOBI pEIleHHs 3ajady, B TOM YHCJIE OCYLIECTBISATh
pa3BepHYTHII MH(MOPMAIIMOHHBIM MMOMCK M CTaBUTh Ha €0 OCHOBE HOBbIE (yueOHbIE U MO3HABA-
TeJbHbIE) 33/1a4U;

- KPUTHYECKHU OLIEHUBATh U MHTEPIPETHUPOBATHh HHPOPMAIIMIO C PA3HBIX MO3UIUN, PACIIO3HABATH
U (QUKCHPOBATH MPOTUBOPEUHS B UHPOPMALIMOHHBIX HCTOUHUKAX;

- HCIIOJIB30BAaTh Pa3IMYHBIC MOACIIbHO-CXEMATUYCCKHUE CPCACTBA JId MPEACTABICHUSA
CYHICCTBCHHBIX CBs3EHM U 0THOH.ICHPII>1, a TaKXKe HpOTHBOpC‘IHﬁ, BBISIBJICHHBIX B I/IH(bOpMaI_II/I-
OHHBIX UCTOYHHUKAX

- HaxXOAWTb M MPHUBOJUTH KPUTHUYECKHE ApryMEHTbl B OTHOIIEHUM JEHCTBUI U CYKIEHUI
JIPYroro; CHOKOWHO M Pa3yMHO OTHOCHTBCS K KPUTHYECKHMM 3aMEYaHHUSM B OTHOIICHUU
COOCTBEHHOTO CYXXJIEHUsI, pacCMaTpUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

- BBIXOJUTH 3a pPaMKH yqe6Hor0 npeaMeTa MU OCYIICCTBIIATH L[eJ'IeHaHpaBJIeHHBIﬁ ITIOHCK
BO3MOXKHOCTEH JJIs IIUPOKOTO MEpeHOCa CPCACTB U CII0CO00B I[GﬁCTBHSI;

- BBICTpauMBaTh MHIMBUIYaJbHYIO 00pa30oBaTelIbHYIO0 TPACKTOPUIO, YUUTHIBAasS OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYpPCHBIE OTPAHUYCHUS;



- MCHSATH U YACP)KUBATH Pa3HbIC IIO3UIIHNU B IM03HABaTEILHOM JCATCIIBHOCTH.

KomMyHHUKaTHBHbIE YyHHBepcaJlbHble Y4eOHbIe el cTBUA
BbINYCKHUK HAYYUTCS:

- OCYUIECTBJIATH JEJIOBYI0 KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMHU (Kak
BHYTpHU 00Opa30BaTEeNbHONW OpraHu3aliM, TaK U 3a €€ IMpelelaMu), Noa0upaTh NapTHEPOB JJis
JIEJIOBOM1 KOMMYHUKALIUU HUCXOJs U3 COOOpa)k€HUM pPe3yIbTaTUBHOCTU B3aMMOJECHCTBUS, a HE
JIMIHBIX CUMIIaTHH;

- IPY OCYILECTBIICHUH TPYIIIOBOM pabOThl OBITh KaK PYKOBOJIUTENEM, TaK U WICHOM KOMaH/bl B
pasHbIX poJisiX (TeHepaTtop Wjed, KpPUTHUK, UCIIOJIHUTENb, BBICTYNAIOIIUN, KCIEPT U T. A.); -
KOODJMHUPOBaTb UM  BBIIOJHATH pabOTy B  YCIOBHMSX pEAIbHOTO, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

- Pa3BCpHYTO, JIOTHYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3PCHUA C UCIIOJIB30BAHUEM AICKBATHBIX
(YCTHI)IX u HI/ICLMCHHLIX) SA3BIKOBBIX CPCACTB,

- pacrno3HaBaTh KOH()JIUKTOTEHHBIE CUTyallUd U MPENOTBpaIiaTh KOHQJIUKTHI 0 X aKTUBHOU
da3pl, BBICTpauBaTh [CIOBYI0 OOpa30BaTENbHYI0 KOMMYHHUKAIMIO, H30eras JIWYHOCTHBIX
OILICHOYHBIX CY)KJICHUM;

- CaMOCTOATCIBbHO CTaBUTH ILICIIH yqe6H0ﬁ, HCCIICIOBATCIBCKON U HpOGKTHOﬁ JACATCIIBHOCTH,
IJIaHUPOBATb, OCYHICCTBIIATH, KOHTPOJUPOBATHL U OLCHHBATH yqe6HHe JEUCTBUS B COOTBET-
CTBHH C IIOCTaBJICHHOM 38.,[[3‘16171 " YCJIOBUSIMU €€ BBIIIOJIHCHU A,

- CaMOCTOSITEJIbHO IUIAHUPOBATh AQJbTEPHATUBHBIC TMYTH MJOCTIDKEHMS IIeJiel, OCO3HAHHO
BBIOMpATh Hanbosee 3PPeKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U TTO3HABATEIBHBIX 33/1a4;

- HaxOJWTh HEOOXOAUMYI0 HH(POPMAINIO, KPUTHYECKH OIEHHBAaTh M WHTEPIPETUPOBATH
uH(GOpMAIIMI0O B PAa3IWYHBIX HUCTOYHHMKAxX (B CIpaBOYHMKAX, JHUTepaType, VHTepHeTe),
MPEACTABISITh MHPOPMALMIO B Pa3MuHON (QopMe (CIOBECHOHM, TaOIUYHOM, Tpaduueckoi,
CHUMBOJIMYECKOW), 0OpabaThiBaTh, XpaHUTh U TMepenaBaTh WH(OPMAILUIO B COOTBETCTBHH C
MO3HABATEJIbHBIMU UM KOMMYHUKATUBHBIMH 33Jja4aMH;

- OCYHICCTBJIATH IMO3HABATCJIIbHYIO, y‘Ie6H0'I/ICCJ'IeI[0BaTGJ'II)'CKYIO N MPOCKTHYIO ACATCIBHOCTD,
pa3pceuiarb HpO6J’ICMI>I; OCYHICCTBJIATDH CaMOCTOSITEIbHBIA MOHCK METOA0B peuiCeHus Ipak-
TUYCCKHUX 3aJla4, IPUMCHATH PA3JIMYHBIC METOJAbI ITIO3HAHUA;

- TPOAYKTUBHO OOIIaTbCcs M B3aUMOJIEHCTBOBATh B IIPOLECCE COBMECTHOM JEATEIbHOCTH,
YUUTBIBATh MO3UILIUHU APYTUX YIACTHUKOB JI€ATEIbHOCTH, 3D (PEKTUBHO pa3periaTh KOHPIUKTHI;

- BJAJACTh A3BIKOBBIMHU CPEACTBAMU - SACHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pPCHUA,
HCII0JIB30BAaTh AACKBATHBIC A3BIKOBBIC CPCACTBA,

- BJIaACTb HaBbIKaMU MO3HaBaTEeIbHOM pC(I)J'ICKCI/II/I KaK OCO3HaHHUs COBCPIIACMBIX ,Z[CﬁCTBPIfI n
MBICIIMTCJIIBHBIX ITPONIECCOB, UX PE3YILTATOB U OCHOBaHHﬁ, TpaHHuIl CBOCTO0 3HAHUA U HE3HAHUA,
HOBBIX IMO3HABATCIIBHBIX 3aJla4 U CPEACTB UX JOCTHUIKCHUA,

- CaMOCTOSITENILHO CTaBUTh IIeId  y4eOHOW, TMO3HABAaTENbHON, HCCIEI0BATEIHLCKON
JIeSATeTLHOCTH; OCO3HAHHO HAaXOJIWUTh aJIbTEPHATUBHBIC M HamOosiee 3P heKTUBHBIE CIIOCOOBI UX
JOCTHKEHHUS;



- pacrmo3HaBaTh Ha YepTexkax, MOJENSIX U B pealbHOM MUPE FreOMeTpHUecKue (GUryphl;

- NPHUMEHSTh W3YYEHHBbIE CBOICTBA reoMeTpuueckux Guryp u GopMyn A peuieHus reoMer-
PHYECKHX 3a]a4 C IPAKTHUECKUM COJIEP )KaHUEM;

- co3iaBarh MPOOJIEMHBIE TEOMETPUUYECKUE CUTYallUd W TUMOTETUYCCKU BBIIBUTATh MYTH UX
paspenieHusi ¢ MPUBJICUCHUEM aareOpbl U MaTeMAaTHYECKOrO aHalli3a, KOMIBIOTEPHBIX TEXHO-
JIOTHI;

- NPUMEHATh UHAYKTUBHBIC U JEIYKTUBHbBIE METObI PACCYXACHUN NIPU JOKA3aTEIbCTBE TEOPEM
Y pELICHUH 3a/1ay;

- MpeACTaBIATh HHGOPMAIUIO B CIIOBECHOM, rpaduuecKkoil, TaOIMYHON, CUMBOJINYECKON hopMme;

- BOCHPpUHUMATL TCOMCTPUUCCKHC IIOHATUA KakK BaKHEHIIIME MaTeMaTHYCCKHE MOACIIN
PCAIbHBIX NPEAMETOB, ITO3BOJISIOIHUEC OMUCBHIBATD U M3YUAThb PA3HBIC IMMPOLECCHI U ABJICHUSA pPC-
AJIBHOI'O MUpa,; IOHUMATh BO3BMOKHOCTU aKCUOMATUYCCKOI'O ITOCTPOCHUA KypCa rCOMCTPHUU.

HpeIlMeTHble pe3yJbTaThbl 0CBOCHUA yqeﬁﬂoro npeamMera

I[J'IH YCIICHIHOTO IIPOAOJIZKCHHU A O6pa3OBaHI/I$[ 10 CIICHUaJIbHOCTAM, CBA3aHHBIM C IIPUKIIAJIHBIM
HCIIOJIb3OBAHUEM MATCMATUKH, BBITYCKHUK HAY4YUTCA, a TaKXKC IOJYYUT BO3MOXHOCTDH
HAYy4YUTbCA JIA obecnieueHus YCHICHIHOTO HPOAOJIKCHUSA 06p330BaHI/I$I 10 CIICHHUAJIBHOCTAM,
CBJ3aHHBIM C OCYHICCTBJICHHUCM Hay‘-IHOI\/JI u PICCJICIIOBaTeJIBCKOfI JCATCIIBHOCTH B obOnactu
MAaTCMAaTUKH U CMCIKHBIX HAYK.

DJ1eMeHTBI TCOPHHU MHOKECTB H MAaTEMATHYECKOH JJOTUKH

- CBOOOIHO oOmMEpUpPOBaTH MOHATUSIMH: MHOXKECTBO, ITYCTO€, KOHEYHO€ M OECKOHEUHOE
MHO’KECTBA, JJEMEHT MHOXKECTBA, IMOJMHOXECTBO, MepeceuyeHrne, OObeIUHEHHE U Pa3HOCTh
MHOECTB;

- TMNPUMEHATh YHWCIOBBIE MHOXECTBA Ha KOOPJAMHATHOM NPSMOM: OTpPE30K, HWHTEpBal,
MOJIYMHTEPBAJ, TPOMEXYTOK C BBIKOJIOTOW TOYKOH, rpaduueckoe mpeacTaBieHe MHOXKECTB Ha
KOOPAMHATHOU INIOCKOCTH;

- IPOBEPATH MPUHAIICIKHOCTD 3JICMCHTA MHOKCCTBY,

- HAaxXOIuTh IepeceueHHe M OObEJUHEHHWE MHOXECTB, B TOM YHCJIE NPEACTaBICHHBIX
rpadu4ecKy Ha YUCIOBOM MPSAMON M Ha KOOPIUHATHOM TIIOCKOCTH;

- 3a1aBaTb MHOXXECTBA MEPCUUCIICHUECM U XaPAKTCPUCTUICCKHUM CBOﬁCTBOM;

- OHICpUpPOBATH NOHATUAMU: YTBCPIKIACHHUC, OTPHULAHUC YTBCPIKIACHHUA, UCTUHHBIC W JIOKHBIC
YTBCPIKACHUA, IpUYHHA, CIICACTBHUC, YaCTHBIN Cﬂy‘{aﬁ O6H.[CFO YTBCPKACHUS, KOHTPIIPHUMEDP,

- IOPOBOJUTH NOKA3aTCIIbHBIC PACCYKICHUA NJISA 000CHOBaHUS HCTUHHOCTHU YTBCp)KﬂCHHﬁ;

OIICpHUPOBATH MOHATUCM OIPCACICHNA, OCHOBHBIMU BUJAMU OHpCI[CHCHHf/'I " TCOPCM;

- INOHHUMATh CYyTb KOCBCHHOT'O JOKAa3aTCJIbCTBA,

OIICpHUPOBATH TIOHATUAMU CYETHOr0 M HECUETHOTO MHOXKECTBA,



- MPUMEHATh METOJ MATEMaTUYECKOM HWHAYKIMU Ui DPOBEACHUS PACCYKICHUU U
JIOKA3aTeJIbCTB IIPU PELIEHUH 3aa4.

- cBOOOJIHO ONEPUPOBATh MOHATHAMH: YTBEP)KIEHHUE, OTPULIAHUE YTBEP)KIEHHUS, UCTUHHBIE U
JIOKHBIE YTBEPXKACHUSA, MPUUMHA, CIEACTBHE, YAaCTHBIM ciay4dail oO0Iero yTBepKICHUS,
KOHTPIPHUMED;

- IPOBOJIUTH JOKAa3aTelIbHbIE PaCcCYkKICHUS Ui 000CHOBAHMSI HICTUHHOCTH YTBEPHKICHUH.
B noBceiHeBHOM KU3HM U NIPU U3YYEHHHU APYTUX NMPeIMETOB:

- IPpOBOAUTE AOKA3aTCIIBHBIC PACCYXICHHA B CUTyallUAX HOBCG,HHCBHOﬁ KHU3HH, IIpU PCUICHUN
3aaa4 U3 Apyrux npe€aMeEToB.

Yucaa u BbIPAKCHUSA

- CB00OJHO omepupoBaTh MOHATHUSMU: HATYpAIbHOE YHCIIO, MHOXKECTBO HATYpPaJIbHBIX YHCET,
I[EJI0€ YUCIIO, MHOYKECTBO LIEJIBIX YHCEI, OOBIKHOBEHHAS JIPOOb, NeCITHYHAS IPOOh, CMEIIAHHOE
YHCJIO, PAIlMOHAIBHOE YHCJIO, MHOXXECTBO PAIlMOHAIBHBIX YHCEN, HPPAIlMOHAIBHOE 4YHUCIIO,
KOpEHb CTENMEeHH 1N, JACHCTBUTEIBHOE YHCIO, MHOXECTBO JECHCTBUTEIBHBIX  YHCEII,
reoMeTpUUYecKass HWHTEpIpeTalisl HATypajbHBIX, LEJbIX, PAIMOHATBHBIX, JEHCTBUTEIBHBIX
qucel;

- TIOHUMATh M OOBSCHATH PA3HUILY MEKITY MO3UIIMOHHON U HETMO3UITHOHHOW CUCTEMaMH 3aIUCH
YHCET,

- INCPEBOAUTDH YHCIIA U3 OIHOM CHCTEMBI 3aIIUCH (CI/ICTCMLI C‘{I/ICJICHI/I}I) B IPYI'YIO,

- 10Ka3bIBaThb U UCIOJb30BATh NPU3HAKU ACIIMMOCTHU, CYMMBI U MMPOU3BCACHNA ITPU BBINNOJITHCHUN
BBIUHCIICHUH U PEIICHUHA 3a/1a4,

- BBIIIOJIHATH OKPYIJICHUC PAIMOHAJIbHBIX U HPPATUOHAJIBHBIX YUCCIT C 3aJJaHHOM TOYHOCTBIO,
- CpaBHUBATH JIEHCTBUTEIIbHBIC YHCIIa pa3HbIMU CHOCO6aMI/I;

- YHOPSI0YMBATH YHCIA, 3alIUCAHHBIC B BHJC OOBIKHOBEHHOH W ICCATHYHON ApOOH, 4HCa,
3alUCaHHble C HCIIOJIB30BAHUEM apH(PMETHYECKOTO KBAJPAaTHOTO KOPHS, KOPHEW CTEIeHH
6oJb1IE BTOPOIA;

- Haxogauth HOJ/] 1 HOK pa3ubiMu crioco6amMu 1 UCHOIB30BaTh UX MPH PEIICHUH 3a]1a4;

- BBIIIOJIHATE BBIYHMCICHHUA H HpCO6pa3OBaHI/IH BBIpa)KeHHfI, COACPpIKAIINUX JIENICTBUTEIIbHEIE
qucia, B TOM YHCJIC KOPHHU HAaTypaJIbHBIX CTCHCHCﬁ;

- BBIITOJIHATH CTaHJApPTHEBIC TOXJICCTBCHHBIC npeo6pazoBaHm{ TPUTOHOMETPHYCCKUX,
J'IOl"apI/ICbMI/I'-IeCKI/IX, CTCIICHHBIX, UPPALMOHAJIbHBIX BBIpa)I(eHI/Ifl;

- CB060,I[HO OICpHUPOBATH YUCIIOBBIMHU MHOKCCTBAMU IIPpU PCILICHHUU 3a1aY,
- INOHHUMATh NPHUYHNHBI 1 OCHOBHBIC UJICHU PACIIUPCHUA YN CIIOBBIX MHOKCCTB,

- BJIaACTb OCHOBHLIMU MMOHATHAMU TCOPUHN ACIIMMOCTHU NPU PCIICHHUU CTAHAAPTHBIX 3a4a4;



- UMEThb 0a30BbIE MPEACTABJIICHHUA O MHOKCCTBEC KOMITJICKCHBIX YHUCEIT;

- CcBOOOJHO  BBINOJHATH  TOXIECTBEHHBbIE  MPeoOpa3oBaHUS  TPUTOHOMETPUYECKHX,
Jorapu(pMHUECKUX, CTETICHHBIX BBIPAXKECHUI;

- Biaziets hopmynoit bmHoma HproToHa;

- IPUMEHATH NPU pELICHUU 3a/]a4d TeopeMy o JuHelHoMm npencraieHun HOJl, Kuraiickyro
Teopemy 00 ocraTkax, Manyto teopemy depma;

- MIPUMEHSATH NPH PEIICHUH 33]a4 TEOPETUKO-UYUCIOBBIE (PYHKLUHU: YUCIO U CyMMa JICIHUTENEH,
bynkuuio Diinepa;

- IPUMEHSITD TPU PEIICHUHU 3a]1a4 IICTTHBIC APOOH, MHOTOUWICHBI C ICHCTBUTEIBHBIMU H 1ICITBIMU
koa(urmenTamu;

- BJAQJETh TOHATHSMHU: TMPUBOJUMBIE W HENPUBOAUMBIE MHOTOWIEHBI; MPUMEHATh HX IpHU
pelIeHnu 3a1ay;

- NPUMEHATh Npu pemeHuu 3anad OCHOBHYIO TeopeMmy anreOpbl; npocreiimne (yHKIUU
KOMIUIEKCHOU TIEPEMEHHOM KaK TeOMETPUUYECKUE TIPeoOpa3oBaHusl.

B moBcefHeBHOM KM3HM M NpH M3YYCHUH APYIuxX NPEaAMETOB:

- BBINOJHATh U OOBSCHATH PE3YJbTaThl CPABHEHHUS DPE3YyJIbTATOB BBIUYMCIECHUN IpPU pPELICHUU
IPAaKTUYECKHUX 33/a4, B TOM YHUCJIe NPUOIMKEHHBIX BBIYMCICHUN, UCIIONb3YS Pa3HbIE CIIOCOObI
CpPaBHEHU;

- 3alUCbIBaTh, CPABHUBATDH, OKPYTJIATH YUCJIOBBIC JAHHLIC,
- UCIIOJIb30BATh PCAJIbHBIC BCIIMYHUHBI B PA3HBIX CUCTEMAX U3MCPCHU,

- COCTaBJISITb MW OLCHUBATH PA3HBIMH Croco0amMu YHUCIOBBIC BBIpAKCHUA IIPpU PCIICHUU
MPAKTUYCCKUX 3adaY U 3a/la4 U3 JpYIrux y‘le6HI>IX MpeaAMCETOB.

YpaBHeHUS] U HEPaBEHCTBA

- CBOOOJIHO omepupoBaTh MOHATHSIMHU: YpPAaBHEHHE; HEPABEHCTBO; PAaBHOCUJIbHBIE YPaBHEHUS U
HEpPaBEHCTBA; YpPABHEHUWE, SBIAIONIEECS CIEACTBHEM JIPYroro YpPaBHEHHWs; YPABHEHUS,
pPaBHOCUJIbHBIE HA MHOYKECTBE; pAaBHOCHIIbHBIE TPE0Opa30BaHMs YPaBHEHHUI;

- peuiaTth pa3HbIC BUABI ypaBHeHI/Iﬁ U HCEPABCHCTB W HUX CUCTEM, B TOM YHUCIIC HCKOTOPLIC
YpaBHCHHUA TpeTLefI n ‘-ICTBépTOfI CTCHCHCﬁ, IlpO6HO-paL[I/IOHaJ'ILHBIC U UppalliOHAJIBHBIC,

- OBJIAACTh OCHOBHBIMHM THIIAMH IIOKa3aTCJIIbHBIX, HOFapI/I(l)MI/I‘IeCKI/IX, HppaluoOHAJIbHBIX,
CTCIICHHBIX ypaBHCHI/Iﬁ " HCPABCHCTB U CTAHAAPTHBIMU METOJAMH UX pCI_HCHI/Iﬁ U NPUMCHSATH UX
IIpu pCHICHUU 3aa4;

- IPUMEHATh TeOpeMyY be3y K perieHuto ypaBHEeHUH;
- IPUMEHATh TeOpeMy Buera /il penmeHuss HEKOTOPBIX YPAaBHEHHI CTETIEHH BBIILE BTOPOU

- IOHUMATh CMBICII TEOPEM O PAaBHOCUJIBHBIX M HEPAaBHOCUIIBHBIX MPe0oOpa30BaHUSX ypaBHEHUI
U YMETb UX JI0Ka3bIBATh;



- BJIQJIeTh METOJAMH PEUICHUs YpaBHEHH, HEPABEHCTB U MX CHUCTEM, YMETh BBIOMpPATh METON
peleHns 1 000CHOBBIBATh CBOM BHIOOD;

- HCHOJIb30BATb MCTOA HHTCPBAJIOB MJid PCHICHUA HCPABCHCTB, B TOM YHUCIC I[pO6HO'
palrOHAJIBHBIX U BKIIFOYAIOMIUX B ceos HppaluOHAJIbHBIC BBIPAKCHUA

- pewaTh anredpavyecKkue YpaBHEHHs] M HEPAaBEHCTBA M HUX CHUCTEMbl C IapaMmeTpamMu
anredpanvyeckuM U rpauueckuM MeTo1aMu;

- BJIAACTh pa3HbIMU METOJaMHM JOKA3aTCJIbCTBA HCPABCHCTB;
- peuiaTh YpaBHCHHA B LCJIbIX YHUCIIAX,

- I/I306pa)KaTI) Ha IIDIOCKOCTU MHOXECTBA, 3agaBa€MbIC YPaBHCHHUAMH, HECPABCHCTBAMH H HUX
CHCTEMaMU,

- cBOOOIHO HMCIOIB30BATh TOXKAECTBEHHBIE MPEOOPA30BaHUS ITPH PEIICHHH YPAaBHEHUN U CHCTEM
YpaBHEHU;

- CBO6OI{HO OIPCACIIATh THITI U BI)I6I/IpaTb MCTO PCIICHHA IMOKA3aTCIbHBIX W JIOI‘apI/I(l)MI/I‘-IeCKI/IX
ypaBHCHI/Iﬁ N HCPABCHCTB, UPPALMOHAJIBHBIX ypaBHeHI/Iﬁ H HCPABCHCTB, TPUTI'OHOMCTPUUICCKUX
ypaBHCHI/Iﬁ H HCPABCHCTB, UX CUCTCM,

- cBOOOJIHO pelaTh CUCTEMBbI JIMHEHHBIX YPAaBHEHUI;

- pelaTh OCHOBHBIE TUIIbl YPAaBHEHUI U HEPABEHCTB C [1apaMETPaMU;

- IPUMEHATH IPU pEelIeHUH 3a1a4 HepaBeHcTBa Komm-byHsakosckoro, bepnyiu;
B NOBCEAHEBHOM KM3HU U NPU M3YYECHUHM [APYIHMX NpPeEAMETOB:

- COCTaBIISITh U pelIaTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IPHU PEUICHUU 3a/1ay U3 JIPYyTUX
yu4eOHBIX TPEIMETOB;

- BBINOJIHATH OIIEHKY IPaBAONOA00MS pe3ylbTaToOB, MOJYYa€MbIX NPHU PELICHUH Pa3TUYHBIX
YpaBHEHMIA, HEPABEHCTB U X CUCTEM, IIPU PELICHUH 33/1a4 U3 JPYTUX y4eOHbIX PEAMETOB;

- COCTABJIATh M PEIIaTh YPAaBHEHUS M HEPABEHCTBA C MapaMeTpaMU IPHU PEUICHUH 3ahad M3
JIPYTUX y4eOHBIX MPEIMETOB;

- COCTaBJIATb YpPAaBHCHUC, HCPABCHCTBO WJIM UX CUCTEMY, OIUCBIBAIOMIUC PCAIIBHYIO CUTYAIUIO
WJIU MPUKIIAAHYRO 3a1a1y, HHTCPIIPECTUPOBATH IMOJTYYCHHBIC PC3YJIbTATHI;

- HUCIOJIb30BaTh MNPOTpaMMHBIC CPCACTBAa IPU PCIICHUU OTACIBHLBIX KIJIACCOB ypaBHeHI/Iﬁ n
HCPABCHCTB.

DOyHKIUH

- Bnagers moHSTHAMU: 3aBHCUMOCTH BENUYMH, (YHKIMS, apryMEHT U 3HaueHue (yHKIUH,
001acTh OmpeneNeHls: M MHOXKECTBO 3HA4YeHUH (YHKUUH, rpaduK 3aBHCUMOCTH, Trpaduk
byHKIMM, HYIM (QYHKUUAH, [OPOMEXYTKH 3HAKOMOCTOSHCTBA, BO3PACTaHUE HA YHCIOBOM
IPOMEXYTKe, YObIBaHHE Ha YMCIOBOM IPOMEXYTKE, HauOojblllee M HaUMEHbIee 3HAUYEHUS
GYHKIIMM HAa 4YHMCIOBOM THPOMEXYTKE, TIepuoanyeckas (QyHKOMs, Nepuoa, 4ETHas W
Heu€THas (YHKIUHU; YMETh IPUMEHSATh 3TH MMOHATHS MPU PELICHUH 3a/1a4;

- BJIQJICTh MOHSITHUEM: CTeNeHHas (QYHKIUSA; CTPOUTh €€ rpaduK U yMETh NMPHUMEHSATh CBOMCTBA
CTETIeHHOU (DYHKIIMU TPH PEIICHUH 3a/]1a4;



- BIIQJIETh TOHATHAMM: IMOKa3aTelbHast (PYHKIMS, SKCIOHEHTA; CTPOUTh WX TpadUKu U yMETb
IPUMEHSATH CBOMCTBA NOKA3aTeNbHOM (PYHKIIMH MTPU PELLICHUH 3a]1ay;

- BJIQJICTh TMOHATHEM: Jorapumuueckas (QyHKIHS, CTPOUTh €€ TpaduK U yMETh NMPHUMEHSTh
CBO¥CTBA JIorapu(PMUIECKON PYHKIIUH MIPH PELICHUHN 3a7ay;

- BIAJICTh MOHSITHEM: TPUTOHOMETpUYECKHE (YHKIIMH; CTPOUTh UX TpapuKu U YMETb
MPUMEHSTh CBONCTBA TPUTOHOMETPUYECKUX (DYHKIIMI MpU PELICHUH 3a/1a4;

- BJIaACTh ITOHATUECM: O6paTHaH (bYHKI_[I/IH; IIPHUMEHATH 3TO IIOHATUE IIPHU PECIICHUHU 3a/1a4,

- TMpPUMEHATh MPH pEHIeHHH 33Jad CBoiicTBa (QYHKIUN: YETHOCTb, IMEPUOJUYHOCTD,
OTPaHUYEHHOCTb;

- IPUMEHSTH NPU PEUICHUH 3a/1a4 MpeoOpa3oBaHusl rpa@uKoB (YHKIIHIA;

- BJIaACTh IOHATHUAMMH. YUCIOBBIC IIOCICAOBATCIBHOCTHU, apI/I(i)MeTI/ILICCKaﬂ U TCOMCTpPUUCCKaA
HPOTPECCUH;

- TMPUMEHATh TPH PEUICHHH 3aJa4 CBOWCTBA W  MNPHU3HAKKM  apu(MeTHUecKor u
r€OMETPUYECKON TPOTPECCUM;

- BJIAACTD MOHATUCM: ACUMIITOTA, YMCTb €TI0 IPUMCHATH NP PCIICHUHN 3a/1a4,

- TOPUMEHATH METOJABI pelieHus mpocredmux auddepeHInanTbHbIX YpaBHEHUN IEPBOTO U
BTOPOTO MOPSAKOB.

B moBcefHEeBHOM KM3HM H Npu U3yYE€HHUMU JPYIrux y‘-leﬁHl)IX NnpeaMeToB:

- OompenenaTh Mo rpagukaM M HCIOIb30BaTh IS pEIIeHHs] MPUKIAJAHBIX 3a/ad CBOHCTBA
peaTbHBIX MPOIECCOB M 3aBUCUMOCTEN (HAMOOJBIINE M HAUMEHBIIUE 3HAYEHUs, TTPOMEKYTKU
BO3pacTaHus U YObIBaHUS, NMPOMEXKYTKHM 3HAKOIOCTOSHCTBA, ACHUMITOTHI, TOYKH Ieperuoa,
nepuoa U T. 1), UHTEPNPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW MPaKTUYECKOU
CUTYallNH;

- OHIpeacyisATh 110 Fpa(I)I/IKaM HpOCTCfH.HHG XapPaKTCPUCTUKU MEPUOANYCCKUX TIPOLECCOB B
6I/IOJ'IOFI/II/I, 9KOHOMMHKE, MY3bIKEC, paIHUOCBA3U U T. II. (aMHJ’II/ITYI{a, nepuona v T. H.).

DJIeMeHThI MaTeMaTHYecKoro aHaJm3a

- Bmagetep noHATHEM: OCCKOHEUHO Y6BIBaIOH_Ia}I reoMCeTprUICeCKas Iporpeccuss U YMCETb
MMPUMCHATH €ro NpHu pCIICHUA 3a4a4;

- IPUMCHATH I pCHICHUA 3a/la4 TCOPUTIO IIPCACIIOB;

- BIAJIETh ITOHATUAMU:; OECKOHEUYHO OOJIBIINE YHUCIIOBBIE MTOCIEIOBATEILHOCTH U OECKOHEYHO
MaJible YMCIIOBBIC MOCIIEI0BATEILHOCTH; YMETh CPABHUBATH OECKOHEUHO OOJIBIINE M OECKOHEYHO
MaJible TTOCIEA0BATEILHOCTH;

- BJIQJIETh MOHATUSAMU: MPOU3BOAHAS (PYHKLIUU B TOUKE, TPOU3BOJHAS (PYHKIINH;

- BBIYUCIISATH IPOU3BOHBIE 3JIEMEHTAPHBIX QYHKIUN U UX KOMOUHAIUII;

- UCCle1oBaTh (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

- CTPOUTH TpapUKH U IPUMEHSTh UX K PELICHUIO 33]a4, B TOM YHCIIE C TapaMeTPOM;

- BJIaJIeTh MOHATHEM: KacaTellbHas K rpaduky (QyHKIHUU; YMETh MPUMEHSTHh €ro MpH pelIeHUH
3ajady;



- BJIAJICTh TTOHATUSAMH: TIEPBOOOPA3HAs, ONPeICIEHHBIN HHTETPAT,
- IpUMEHATH TeopeMy Hbiorona-JIeiiOnuiia u e€ ciaeacTBus A perieHus 3a1ay;

- cBOOOJHO BIAJETh CTAaHAAPTHBIM amlmaparoM MaTeMaTUYeCKOTO aHalu3a JUIs BBIYMCICHUS
MPOU3BOIHBIX (PYHKIIMH OJHON MEepPEMEHHOIH;

- CBOGOI[HO IMPUMCHATH ammnapart MaréMaTU4CCKOI'O0 aHaJIM3a IJId HUCCICOOBAHUA (bYHKI_[I/Iﬁ n
MMOCTPOCHUA Fpa(l)I/IKOB, B TOM YHUCJIC UCCIICAOBAHUA HAa BBIITYKJIOCTD;

- OIEpUPOBATH MOHATHEM MIEPBOOOPAZHOM ISl pELIeHHUs 3a/1aY;

- OBJIAJIETh OCHOBHBIMH CBeJIeHHsIMH 00 uHTerpasie Hpiorona-JIeHOHMIIAZ W €ro MpOCTEHIINX
IIPUMEHEHUSX;

- ONEPUPOBATH B CTAHJAAPTHBIX CUTYAIMSX TPOU3BOJIHBIMU BBICHIUX MTOPSIKOB;
- YMETb IPUMEHSTH MPU PEUICHUH 33/1a4 CBOMCTBA HEMPEPHIBHBIX (PYHKIIHIA;
- YMETh IPUMEHSTH MPHU PELICHUH 3a/1a4 TeopeMbl Beliepuitpacca;

- YMETb BBIIOJHATh NPUOIMKEHHBIE BBIUMCICHUS (METO/bI PELICHUS] YPAaBHEHUM, BbIUMCICHUS
onpeAenéHHOro UHTErpaia);

- YMETh NPUMEHSATH NPUIOKEHUE POU3BOAHON U OINPeNEIEHHOI0 UHTErpaja K PEeLICHHUIO 3a/1a4
€CTECTBO3HAHNS;

- BJIAaACTb IOHATHUAMHU: BTOpas HNPOU3BOJHAsA, BBIIIYKIOCTb rpa(bm(a q)YHKI_II/II/I; YMCThb
HCCIICO0BATh (bYHKI_II/IIO Ha BBIITYKJIOCTb.

B noBcenHeBHOH KM3HH W NPH HM3YYECHHH JPYITHX Y4eOHBIX NpPEIMETOB:

- pemaTh NpUKIIaJHbIe 3aja4i U3 OMONOTHH, (PU3UKH, XUMHUH, SKOHOMHMKH U IPYTUX IPEIMETOB,
CBS3aHHBIE C MCCIEJAOBAHUEM XapaKTEPUCTUK IMPOIECCOB, HHTEPIPETUPOBATH IOTYUECHHbIE
pe3yIbTaThI.

KOMﬁI/IHaTOPHKa, BEPOATHOCTDb U CTATUCTHKA, JIOTUKA U TEOPUSA l"pa(l)OB

- OHepI/IpOBaTL OCHOBHBIMH  OIIUCATCIIBHBIMH  XapPAKTCPUCTUKAMU  YHCJIOBOTO Ha6opa;
MNOHATHUAMU: I'CHEPAJIbHAA COBOKYITHOCTH U BLI60pKa;

- OICpUpOBaTh IMOHATUAMU: YACTOTA U BCPOATHOCTH CO6BITI/IH, CymMMa "W HPOU3BCACHUC
BCpOHTHOCTCﬁ; BBIYUCIIATH BEPOATHOCTH COOBITHI HA OCHOBE MOACY€Ta YKclia UCXOH0B,

- BJIaICTh OCHOBHBIMHU ITIOHATHUAMHA KOM6I/IHaTOpI/IKI/I " YMCTb IIPUMCHATDH UX IPU PCIICHHUU 3a1a1Y,
- UMCTb IPCACTABJICHUC 00 ocHOBax TCOpHUU BepOHTHOCTCﬁ;

- UMCTb IMPCACTABJIICHHUC O JUCKPCTHBIX W HCIPCPBIBHBIX CﬂyqaﬁHBIX BCINMYHUHAX H
pacrnpeaciCHudax, 0 HE3aBUCUMOCTH CJ'Iy‘I@.fIHBIX BCJIMYHH,

- UMCTb NPCACTABJICHUC O MATCMATHYCCKOM OXUIAAHUHA U JUCIICPCUU CJ'Iy‘-IaI\/'IHBIX BCINYNH

- UMCTb NPCACTABJICHUC O COBMCCTHBIX paClIpCACICHUAX CJ'Iy‘-IB.fIHBIX BCJINYHH,

- IOHUMATb CYTh 3aKOHa OOJIBIINX YHCEN U BBIOOPOUYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;



- UMEThb IMPEICTABICHUE O HOPMAJIBHOM pACHPENCIICHUM W NOpPUMEpax HOPMAIBHO
pacrpenenéHHbIX CIy4YaiiHbIX BEIUYNH;

- IMETh IIPEJICTaBICHUE O KOPPEISIUU CITy4YalHBIX BEIHYNH;
- IMETh IPEJICTABICHUE O LIEHTPAILHOU MPeIeIbHON TEOpEME;
- IMETh IIPEJCTaBICHNE O BHIOOPOYHOM KO3 (pHIIMeHTe KOPPENIALUY U JIMHEHHOUN perpeccuy;

- UMCTh IPECACTAaBJICHUC O CTATUCTUYCCKUX T'HIIOTE3axX U IIPOBEPKE CTATHCTHYCCKOM T'1oTe3hI, O
CTaTUCTUKEC KPUTCPUA U eé YPOBHE 3HAYUMOCTH,

- UMCEThb NIPCACTAaBJICHUEC O CBA3H OMIIMPUUICCKHUX U TCOPETHUICCKUX paCHpCHCHCHHﬁ;
- UMETh NPEACTaBJICHUC O KOAWUPOBAHNU, I[BOI/ILIHOI‘/'I 3a1ucu, IBOMYHOM ACPEBE;

- BIIQIETh OCHOBHBIMH MOHATHAMH Teopuu rpadoB (rpad, BepuinHa, pedpo, CTENeHb BEPUINHBI,
myTh B rpade) 1 yMeTh IPUMEHSATh UX MIPH PEIICHUH 33]1aY;

- UMCTb NPCACTABJICHUC O ACPCBBIAX U YMECTh IPUMCHSTH €TI0 IIPpU PCILICHUU 3a1a4;

- BJIaACTh IIOHATHUEM:. CBSI3HOCTD, YMGTI) HpI/IMeHﬂTI) KOMITIOHCHTBI CBA3HOCTH HpI/I pCHICHI/II/I
3a/1a4;

- YMETh OCYIIECTBIIATH IYTH 110 p&Opam, 00Xo6l pEdep u BepIuH rpada;

- UMETh IpejacTaBieHue 00 OinepoBoM M ['aMHIBTOHOBOM MYTH; UMETh MPEICTABICHUE O
TPYIHOCTH 33J1a4d HaXOXIACHUA [ aMWIBTOHOBA ITyTH;

- BJIAJIETh IIOHATUSMU: KOHECYHBIE CUETHBIC MHOX>KCCTBA, CUETHBIE MHOKECTBA; YMCThb IPUMCHSITH
HX IIpH PCHICHUU 3a4a4;

- YMETb IPUMEHATHh METOJ, MAaTEMAaTUYECKON UHIYKIINH;

- YMETb IPUMEHATH NIPUHLHUI [[upuxiie npyu pemeHuu 3a1ay.

B NOBCEAHEBHOM KM3HU U NPU M3YYECHUHM [APYIHMX NpPeEAMETOB:
- BBIUUCIISAT WM OLIEHUBATh BEPOSITHOCTU COOBITHI B peaibHOM KU3HU;

- BBIOMPATh METO/IbI MTOIXO/SILEro MPeICTaBIeHUs U 00pabOTKH JaHHBIX.
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- Pemats pasHble 3a/1a4M NOBBILIEHHON TPYJIHOCTH;

- AHAJM3UPOBATHL YCIIOBUC 3aJadvu, BBI6I/IpaTB ONTUMAJIbHBIA METOJ peuicHud 3aJayu,
paccMmaTpurBas pa3JIndIHbIC MCTOIBI;

- CTpOI/ITI) MOICJIb peHIeHI/IH 3a1a4u, HpOBO)II/ITI) J0Ka3aTCJIbHBIC paCCY)KI[eHI/IH HpI/I peIHeHI/H/I
3a/1a4y;

- pemiath 3a1a4u, Tpedyromiye nepedopa BapuaHTOB, IPOBEPKH YCIOBUMN, BEIOOPA ONTUMAIbLHOTO
pe3yJbTaTa;

- QHAIM3UPOBATh U MHTEPIPETUPOBATH IIOJYYCHHBIE PELIEHUS B KOHTEKCTE YCIIOBHs 3aJayH,
BBIOMPATH pElICHUs], He IPOTUBOPEYALIIE KOHTEKCTY;

- IEPEBOJIUTH MPH PEIICHUH 3aa4i HHPOPMAIIUIO U3 OAHOH (OopMBI 3amucu



B npyryto, ucnomnb3ys npu He0OOXOIUMOCTH CXEMBbI, TAOIHIIbI, TPaQUKH, JUArPAMMBbI.
B noBceqHeBHOM KM3HH M NPH HM3YyYeHHHU APYIHUX NpPeIMeETOB:

pemiaTh NpakTUYECKUE 3a/1a4 U 33]]a4 U3 JPYTUX MPEIMETOB.

HcTopusi 4 MeToabl MAaTeMATHKH

- MeTh nipeacTaBieHre o BKJIa/le BBIIAIONIUXCS MATEMAaTUKOB B pa3BUTHE HAYKU;

- IOHUMATh POJIb MATEMATUKH B pa3Butuu Poccuu;

- UCIOJIb30BaTh OCHOBHBIE METO/bI JOKa3aTeNIbCTBA, IPOBOJUTH J0KA3aTEIbCTBO U BBIIOIHAThH
OIIPOBEPIKEHHUE;

- IPUMCHATH OCHOBHBIC METOAbI PCIICHHUA MAaTCMATUYCCKUX 3a1a4;

- Ha OCHOBE MAaTE€MaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE XapaKTepU30BaTh KpPacoTy MU
COBEPLIEHCTBO OKPY’KAIOIIEr0 MUpa U MPOU3BEAECHUN HCKYCCTBA;

- IPUMCHATH HpOCTCﬁH.IPIC InporpaMMHbIC CpPEACTBA U SJIICKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTCMBI IIpU PCHICHUN MATCMATHUUCCKUX 3a1a4;

- IIOJIb30BATbCA IPHUKIAAHBIMU IIpOrpaMMaMu M IIporpaMmMaMu CUMBOJIbBHBIX BBIYMCIICHHI JJIA
HCCIICOOBAHUA MaTCMAaTHYCCKHUX 06I>GKTOB;

- MPUMEHITh MAaTEMATUYECKUE 3HAHUS K MCCIEIOBAHUIO OKPYXKAIOIIEro Mupa (MoJIeTupOBaHNE
(bU3HYECKUX MPOIECCOB, 3a]a4l SKOHOMHUKH ).

I'eomerpus

- BJ'[a)IeTB TCOMETPHUICCKHUMU TTOHATUAMU IPHU PCIICHHUU 3a4a4 U IMPOBCACHUHN MATEMATUYCCKUX
pacCyXIeHHUI;

- CAMOCTOSITEIBHO (POPMYIMPOBATH ONPEAETICHNUS T€OMETPUUECKUX (DUTYP, BBIIBUTATh THIIOTE3bI
O HOBBIX CBOMCTBaxX M IMpPH3HAKAaX F€OMETPUYECKUX (QUIyp U 0OOCHOBBIBATH WJIM OIPOBEPIaTh
uX, 00001aTh WM KOHKPETU3UPOBATh PE3yNbTaThl HAa HOBBIX Kjaccax (Uryp, IpOBOIUTH B
HECJIOKHBIX CIy4asx KJIacCU(PHUKAIMIO GUTYD MO Pa3IMYHBIM OCHOBAHUSM;

- UCCJICAOBATh YCPTCIKU, BKIIIOYAA KOM6I/IH8.I_II/II/I (I)I/Il"yp, H3BJICKAaTb, HWHTCPIIPETUPOBATH H
HpCO6pa3OBBIBaTB I/IH(I)OpMaI_II/IIO, MPCACTABJICHHYIO Ha YCPTCIKAX;

- pemaTh 3a/1a4d TEOMETPUUYECKOTO COJCPKAHUSA, B TOM YHCIIE B CHUTYyaIHsIX, KOTJa aJTOPUTM
pellieHusl He CIIeyeT SBHO M3 YCJOBHWSI, BBITIONHATH HEOOXOIUMBIC AJIsS PEIISHUs 3aqadd Jo-
MOJTHUTEIJIbHBIE TIOCTPOCHHS, UCCIE0BaTh BO3MOKHOCTh MPUME-HEHUS TeopeM U (OopMys s
pelIeHus 3a/1a4;

- yMeTh (OPMYITHPOBATH U IOKA3BIBATh TEOMETPUIECCKUE YTBEPKICHNUS,
- BJIAJICTh MIOHATUAMH CTEPEOMETPUU: NIPU3MA, ITAPAIJIENENIUIIE, IUPAMUIA, TETPAIIP;

- UMETh MpeJICTaBIeHHsI 00 aKkcHOMaX CTEPEOMETPUU U CIEJCTBUSAX U3 HUX U YMETh MPUMEHSThH
UX MPH PELICHUH 3a/a4;

- yMETb CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB C HCIIOJb30BAHHEM PA3JIMYHBIX METOAOB, B TOM
YHCJIE U METO/A CJIEAOB;



- UMETh NPEACTABJICHUE O CKPEIIMBAIOIIMXCSH NPSAMBIX B IMPOCTPAHCTBE U YMETh HAXOAUTh
YTOJI U PACCTOSIHUE MEXY HUMU;

- IPUMEHATH TEOPEMBI O MAPAIUICIIBHOCTH NMPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE IIPU PELICHUU
3az1ay;

- YMETh MIPUMEHSATH NMapajuieIbHOE IPOESKTUPOBAHKE ISl H300paKeHUs QUryp;
- YMETh IIPUMEHSATH NEPIEHANKYIIPHOCTH IPSIMOU U INIOCKOCTH IIPYU PELICHUU 3a/1a4;

- BJIaJICTh TOHATUAMU OPTOTOHAJIBHOE IPOCKTHUPOBAHUE, HAKIIOHHBIE M MX IPOCKLUU, YMETh
IIPUMEHATH TEOPEMY O TPEX NEPIEHAMKYIIAPAxX IIPU PELICHUH 3a/1a4;

- BJIaJIETh MOHATHAMH PacCTOsIHUE MEXIy (UrypamH B MPOCTPAHCTBE, OOIIMI MEepIIeHIUKYISP
JBYX CKPEIIMBAIOIINUXCS MPSMBIX U YMETh IPUMEHATh UX NP PEIICHUH 33]1aY;

- BJIaACTh INOHATHUEM yTOJI Me>1<11y Hp?[MOfI U IIJIOCKOCTBIO U YMCTI) HpI/IMeHﬂTB €ro HpI/I peHIeHI/II/I
3a/1a4;

- BJIaACTh IIOHATHUAMHU IIByrpaHHBIfI yroJj, yrojl MExXAy IIIOCKOCTAMHU, HNCPHCHIAUKYIAPHBIC
IJIOCKOCTH U YMCTb IIPUMCHATH UX IMPU PCUHICHUHA 3ada4;

- BJIaJACTh MOHATHUAMM IIPHU3MA, MMApAJUICIICIIUIICA U IIPUMCHATDH CBOMCTBa mapauiCiCiuicaa mnmpu
PCLIICHUHU 3aJ1a4,

- BJ1aACTh ITIOHATHEM HpHMOYFOJ'IBHLIfI MnapaJuiCJICIUIICa U IIPUMCHATD €ro IIPpH PCHICHHWU 3a/1a4;

- BJIaACTh IMOHATHAMU IIMpaMHd, BUJAbI IIUpAMHUA, 3JICMCHTLI HpaBHHBHOfI nmupamMuJibl 1 YMCTb
MMPUMCHATH UX IIPU PCILICHUU 3a0a4;

- UMCTb MIPEACTABIICHUC O TCOPEMC Sﬁnepa, MMPpaBHUJIbHBIX MHOTOT'PAHHUKAX

- BJIQJICTh TIOHSATHEM IUIONIAJb MOBEPXHOCTH MHOTOTPAHHHUKA U YMETh MPUMEHSATH €ro IMpHU
pelIeHnu 3a1ay;

- BJIaJIeTh MOHATUSMU Teja BpalleHus (LUWIMHAP, KOHYC, Imap U cdepa), UX CEUEHUs U yMETb
IIPUMEHSATH UX IIPU PELICHUU 3a/1a4;

- BJIaJIETh MOHATHIMH KacaTellbHbIe MPSIMbIE U TIOCKOCTH U YMETh MPUMEHSTh UX MPHU PEIICHUH
3a1ad4;

- UMETh TPEJACTABJICHUS] O BMHCAHHBIX W OMUCAHHBIX cepax W yMETh NMPUMEHATh WX TIPH
pEIICHUH 3a]1a4;

- BJIQJCTh MOHATUSAMH O00BEM, 00bEMBbI MHOTOTPAHHUKOB, TEJI BPAIICHHUS W MPUMEHSITH UX TIPHU
pEIICHUH 3a/1a4;

- UMCTh MPCACTABJICHHUC O PAa3BCPTKEC NMUIMHAPA U KOHYCA, IJIOMAA MOBCPXHOCTU HNUIIMHApPA U
KOHYCa, YMCTb IPUMCHSATH UX ITPU PCHICHUUA 3a1a4;

- UMCTb MIPCACTABJIICHUC O IIJIOINAa AN C(I)epLI U YMCTb IPUMCHATH €0 IpHU PCHIICHUUN 3a/1a4,
- YMCTh p€uIaTh 3aa4u Ha KOM6I/IHaHI/II/I MHOTI'OI'PAaHHUKOB U TCJI BPAIICHU,

- UMETh TpPE/CTaBIECHUE O MOJO00MM B MPOCTPAHCTBE M YMETh pellaTh 3aJauyd Ha OTHOIICHHE
00BEMOB | IIJIOMIACH MOBEPXHOCTEN OJOOHBIX (DUTYD.

B noBceHeBHOM KU3HM M NIPH W3Y4YECHUH APYTUX NMPeIMETOB:



- COCTaBJISATh C MCHOJIb30BaHUEM CBOMCTB reOMCTPHUICCKUX (bI/Ipr MATEMAaTHUYCCKUC MOICIIN OJIA
peUICHUA 3adad IPAKTHUYCCKOr'o XapaKTEpa M 3adad M3 CMCKHBIX IOUCHUIIIIMH, HCCICI0BAThb
IMOJIYYCHHBIC MOJCIIN U UHTCPIIPETUPOBATE PE3YJIbTAaT.

BeKTOPLI U KOOPAMHATHI B IIPOCTPAHCTBE

- BJIaI[GTb IMOHATHUAMU BEKTOPBI U UX KOOPJAWHATHI;

- YMCTb BBIIOJHATL OIICpallkui HAd BCKTOPAMU,

- UCII0JIB30BaTh CKaJIAPHOC IMMPOMU3BCACHUC BEKTOPOB IIPU PCUHICHUHA 3a1a4;

- IPUMEHATh YPaBHEHUE IJIOCKOCTH, POPMYITY PACCTOSHUS MEXIY TOUYKaMH, YpaBHEHUE c(hepbl
IIPU PELLECHNN 3a/1a4;

- IPUMCHATH BCKTOPbI U MCTOA KOOPAWHAT B IIPOCTPAHCTBC MPHU PCIICHUHN 3a4a4.
HcTopust MaTeMaTuKH
- ImeTh nipeicTaBieHe O BKJIA/I€ BHIAAIOIIMXCS MAaTEMAaTUKOB B Pa3BUTHUE HAYKU;

- IOHUMATh POJIb MAaTCMAaTUKWU B PAa3BUTHUU Poccuu. Mmeth MpeaACTaBJICHUC 00 HCTOPUYCCKOM
IyTU pa3sBUTHUA I'COMETPUHU KAK HAYKH, OrpOMHOﬁ PO OTCUYCCTBCHHBLIX MAaTECMATHKOB B 3TOM
Pa3BHUTHH.

MeToabl MAaTEMATHKH

- Ucnonp30BaTh OCHOBHBIE METO/IbI JA0Ka3aTClIbCTBA, IMIPOBOAUTb AOKA3aTCIbCTBO M BLIIIOJIHATDH
OIIPOBCPIKCHHUC,

- IPUMCHATH OCHOBHBIC METO/IbI PCIICHUA MAaTCMAaTUUCCKHUX 3a/1a4;

-Ha OCHOBC MAaTCMaTHU4YCCKHUX 3aKOHOMepHO0TeI’I B IIPpUPOAC XaApaKTCPHU30BATL KpaCOTy U
COBCPHICHCTBO OKPYIKAIOMIECTO MUpa U HpOI/I3Be,[[eHHI>'I HCKYCCTBA,

- IPUMCHSAITDH HpOCTGﬁHIHC nporpaMMHbBIC CPE€ACTBA W  OJICKTPOHHO-KOMMYHUKAIITMOHHBIC
CHUCTCMBI ITPU PCHICHUN MAaTEMATHYCCKUX 3a1a4,

- IIOJIB30BATBHCA NMPUKIIAAHBIMU MIPpOrpaMMaMi U MpOorpaMMamMu CUMBOJIBHBIX BBIYNUCIICHUN IS
HCCICOOBAHUA MAaTCMATHUYCCKUX 0OBEKTOB.

Beimyckauk 10—11kmaccoB moay4uT BO3MOKHOCTh HAYYHUTBHCS Ha YIIIyOJIEHHOM ypOBHE (IUis
o0OecrieyeHrss BO3MOYKHOCTH YCHEIIHOTO NPOAOKEHUs 00pa3oBaHUs MO CHELHATIbHOCTSM,-
CBSI3aHHBIM C OCYIIIECTBICHUEM HayYHOU U HCCIIEOBATEIbCKOW  JIEATENILHOCTH B 00JacTu
MaTeMaTHKH 1 CMEXHBIX HAYK)

I'eomerpus
- Wmertsb npencraBnenne 06 akCHOMaTHUYECKOM METO/IE;

- BJIAJCTDH MMOHATHUEM T'COMETPHUICCKUC MECTA TOUCK B IIPOCTPAHCTBE U YMCTh IIPUMCHATD UX JJIA
peliCHUs 3a/1a4;

- YME€Th IPUMEHATD ISl PEIICHNUs 33a]]a4 CBOMCTBA MIIOCKUX U JIBYTPaHHBIX  YIJIOB, Tpex-
IPaHHOTO YTIJa, TEOPEMbI KOCUHYCOB U CHHYCOB JJIsl TPEXTPaHHOI'O YIJIa;

- BJIaJICTh IIOHATHEM IEPHEHIUKYJISIPHOE CEYEHHE IPU3MBlI U YMEThb IPUMEHATH €ro IpU
pELICHUH 3a/1a4;



- UMETb NIPEACTABIICHUC O I[BOI\/'ICTBGHHOCTI/I IMPaBHJIBHBIX MHOT'OT'PaAHHHUKOB,

- BJIaJICTh MMOHATHAMHU LECHTPAJIBHOC M IAPaAJUICIIbHOC IMPOCKTHUPOBAHUC W IIPUMCHATH HUX IIPpU
IMOCTPOCHUU CeueHHI MHOT'OI'PaHHUKOB METOJIO0M HpOCKHHﬁ;

- UMETb INPEJCTaBICHUE O pa3BEPTKE MHOIOTPAaHHUKA W KpaTdaulleM IIyTH Ha IOBEPXHOCTH
MHOI'OI'PaHHUKA;

- UMCTb IIPCACTABIICHUC O KOHMYCCKUX CCUCHUAX

- IMETh TPEJCTAaBICHHE O KacalomMxcs cdepax M KOMOMHALMK TN BpaIleHUS U yMETh
IPUMEHSTH UX NIPU PELICHUU 3a/1a4;

- IPUMEHSTH MIPH PEIICHUH 33724 (OPMYITY PACCTOSHHS OT TOUKHU J0 IIOCKOCTH;

- BJIaACTh Pa3sHbIMH crocodbamu 3aJaHus HpHMOﬁ YpaBHCHUAMHU W YMCTb IPHUMCHATH IIpU
PCLIICHUHU 3aJ1a4,

- IPHUMCHATH IIpU PCHICHHH 3aJa4 W O0Ka3aTCIbCTBC TCOPEM BeKTOpHLII;'I METOA4 M MCTOI
KOOpAHWHAT;

- IMETh MIPEJCTAaBICHUE 00 aKCHoMax 00beMa, MPUMEHATH (POPMYIIBI 00BEMOB TPSIMOYTOIBHOTO
napajuieienunesa, Npyu3Msl U MAPaMUIbl, TETPadApa IPHU PELICHUN 33]1a4;

- IPUMEHSATh TEOPEMBI 00 OTHOLIEHUSIX 00BEMOB IIPH PELICHUH 3a]1a4;

- IPUMCHATH MHTCTpPAJl AJI BBIYUCIICHUA 00BEMOB U HOBCpXHOCTCfI TCJI BpalllCHHW A, BEIYUCIICHUA
wionaau chepruIecKoro mosica 1 00beMa mapoBoro Clos;

- UMETh IIPEJCTaBICHUE O IBMKCHMSX B IPOCTPAHCTBE: MApajUIEIbHOM IIEPEHOCE, CUMMETPHUH
OTHOCHUTENIbHO IUIOCKOCTH, IIEHTPAJIbHOM CHMMETPUH, IOBOPOTE OTHOCHUTEIBHO MPSIMOMH,
BUHTOBOW CUMMETpPUHU, YMETh IPUMEHSITh UX NP PELICHUH 3a/1ay;

- UMCThb IPECACTABJICHUC O IJIOMaaun OpTOFOHaHLHOﬁ IMMPOCKIUU;

- UMETh NPEJCTABICHUE O TPEXTPAHHOM U MHOTOI'PAHHOM YIUIE M IIPUMEHATH CBOMCTBA IIOCKHUX
YTJIOB MHOTOI'PAHHOIO YIJIA IIPU PELICHHUH 3a/1a4;

- UMCTb NPCACTABJICHUSA O HpeO6paSOBaHI/II/I HOI[O6I/IH, FOMOTCTHU U YMCTb IIPUMCHATH UX IIPU
pCUICHUHA 3aa4;

- YMETh pelaTh 3aJa4u Ha INIOCKOCTH METOJIaMU CTEPEOMETPHH;
- YMETh IPUMEHATH (POPMYIIbI 00BEMOB IIPH PEIICHUU 33]1a4.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

- BrageTh moOHATUSAMU BEKTOPBI U UX KOOPIUHATHL;

- YMETb BBINOJIHATH ONEPALUN HaJl BEKTOpaMH;

- ICTIOJIb30BaTh CKAIIPHOE ITPOU3BEAECHNE BEKTOPOB IIPU PEIICHUN 3a/1ay;

- IPUMEHSATh ypaBHEHHUE IJIOCKOCTH, (POPMYITY PACCTOSHUS MEXy TOUKaMH, YpaBHEHUE CHEpPbI
IIPU PELIEHNH 3a/1a4;

- IPUMEHATH BEKTOPBI U METOJl KOOPIAMUHAT B IIPOCTPAHCTBE IIPU PELICHUU 3a/a4;

- HAaXOOUThb 00BeM napauicjicnuincaa u TeTpasipa, 3alaHHbIX KOOpANHATaAMU CBOHUX BCPIINH;



- 33/1aBaTh MPSIMYIO B IPOCTPAHCTBE;
- HAXOJIUTh PACCTOSIHUE OT TOYKH JI0 TUNIOCKOCTH B CUCTEME KOOP/IMHAT;

- HAXOJUTh PACCTOAHHUC MCEXKAY CKPCIIUBAOIMIUMUCA MPSAMBIMH, 3aJaHHBIMH B CHUCTEMEC
KOOpAUHAT.

HUcTopusi MaTeMaTHKHU
- Umetn MMpEACTaBJICHHUEC O BKJIAJIC BBIAAOIINUXCA MATCMATUKOB B PA3BUTUC HAYKU,
- IOHUMATb POJIb MATCMATHUKU B PA3BUTHUU Poccumn. MeTOI[bI MaTreMaTHuKu

- cnionp30BaTh OCHOBHBIE METObI JOKA3aTEIbCTBA, MPOBOJUTH AOKA3aTEIbCTBO U BBIMOIHSITH
OTIPOBEPKEHUE;

- IPUMCHATH OCHOBHBLIC METO/Ibl PCIICHUA MATCMAaTUUCCKHX 3a/1a4;

-Ha OCHOBC MATCMATHYCCKUX 3aKOHOMepHOCTCﬁ B IIpUPOAC XaApaKTCPHU30BATH KpaCOTy U
COBCPHICHCTBO OKPYKAOMIECTO MUpa U HpOI/ISBeI[eHI/Iﬁ HCKYCCTBA,

- IPUMCHATDH HpOCTGﬁmHC nporpaMMHbBIC CPEACTBA W  OJICKTPOHHO-KOMMYHUKAIIMOHHLIC
CHUCTCMBI IIPU PCHICHUN MATEMATHYCCKUX 3a1a4,

- IOJIb30BATbHCA NPHUKIIAAHBIMU NpOorpaMMaMi U IIporpamMmMaMu CHUMBOJIbHBIX BBEIYHCIICHUH JIISL
HCCICIOBaHUA MAaTCMATHYCCKUX O6’I)€KTOB;

- CTPOUTh M300pa’keHHs] T€OMETPUUYECKUX (UIyp IpPU M3YYEHHU TEOPETHYECKOro MaTepuana,
IIPY PELICHMM 33Ja4 Ha JOKa3aTelIbCTBO, IIOCTPOCHHUE U BBIYMCIICHHE, PACIIO3HABATh HA 4yepTe-
Kax, MOJIEJISIX U B PeaJlbHOM MUPE r€OMETPUUECKHE (PUTYpHI;

- IPUMEHATh MaTeMaTHYeCKHUe 3HAHMSI K WCCIIEOBAaHUIO OKPYKAIOIIEro Mupa (MOJEIUPOBAHHE
(bu3MYECKUX MPOIIECCOB, 3aa4U IKOHOMUKH).

Coaepxxanue yueOHOro npeamera «Ajaredpa»
DJIeMEeHTBI TEOPHMH MHOKECTB M1 MATEMaTHYeCKOH JIOTMKH

[TonsiTue MHO€ECTBa. XapaKTEPUCTUUECKOE CBOMCTBO, 3JIEMEHT MHOKECTBA, ITyCTOE, KOHEUHOE,
OeckoneuyHoe MHOkecTBa. CrocoObl 3amaHuss MHOXeCTB. [logMHOXkecTBO. OTHOIIEHUS
MPUHAJIC)KHOCTH, BKJIIOYEHUs, paBeHCTBA. Omnepalnuu HajJ MHOXECTBAMHU, UX WJUIIOCTPALMH C
MOMOIIIbIO KpyroB Jiiniepa. CYETHBIE U HECUETHBIE MHOKECTBA.

HctrHHBIE W JIO)KHBIE BBICKA3bIBaHUS (YTBEPXKICHHS), OMNEpaIlMd HaJl BBICKA3bIBAHUSIMH.
KBanTOpH!I CyliecTBOBaHMS M BCEOONTHOCTH. ANreOpa BhICKa3bIBAHU.

3akoHbl JIOTUKM. OCHOBHBIE JIOTMUECKHE IIpaBWwia. PelleHne JOrMYecKMxX 3ajgad ¢
MCII0JIb30BaHUEM KPYroB Jilsiepa.

Ymozakmouenus. OO0CHOBaHME M JIOKA3aTEIbCTBO B MaTemaTuke. OmpezeneHus. Teopembl.
Buner nmokasarenbctB. MaTtemaruueckas WHAYKLIUSA. YTBEPXKACHUS: OOpaTHOE JaHHOMY,



IPOTHBOIOJIOXKHOE, 00paTHOE MPOTHUBOIOJIOKHOMY. [IpH3HaK W CBOICTBO, HEOOXOOUMBIE U
JIOCTaTOYHBIE YCIOBUSI.

Yucsa v BbIpaskeHUst

MHoxecTBa HaTypaldbHBIX, IEJIbIX, PAlMOHAIBHBIX, JICHCTBUTEIBHBIX YHCENI. MHOXECTBO
KOMIUIEKCHBIX uncen. JeHcTBUs ¢ KOMIUIEKCHBIMU YrciaMi. KoMIIIeKCHO conpsiKEHHbBIE YncTa.
Monynb u apryMeHT uncia. TpuroHomerpuueckas Gopma KOMIUIEKCHOTO YHCIIA.

Paguannas wmepa yrna. TpuroHomerpuueckass OKpyXHOCTb. CHHYC, KOCHUHYC, TaHI€HC U
KOTaHreHC uucia. TpuroHomerpuyeckue (opMyibl NPUBEAEHUS U CIOXKEHUs, (HOPMYJIbl
JBOWHOTO ¥ TOJOBMHHOrO yria. [IpeoOpa3zoBaHune CyMMBbl U PasHOCTH TPUTOHOMETPUUECKUX
¢GyHKLIUH B Ipou3BeIcHHE U 0OpaTHBIE TPeoOpa30BaHUs.

CreneHb ¢ ASHCTBUTEILHBIM ITOKA3aTeIeM, CBOMCTBA cTerneHH. Yucio €.
Jlorapudwm, cBoiicTBa norapudma. JlecITHUHBIN U HaTypalbHbBIN JIOTapU(PMBI.

ToxnecTBeHHbIE TPE0OPa30BaHUS TPUTOHOMETPHUYECKHUX, JOTAPU(PMHUECKUX, CTEHCHHBIX W
VUPPALMOHAJIBHBIX BBIPAXKCHUM.

Mertoa MaTeMaTHYECKOU UHIAYKLIUH.

OcHoBHast Teopema apudmeruku. Ocratku U cpaBHeHUs. Anroput™m EBximga. Kutaiickas
Teopema 00 ocraTkax. Manas Teopema @epma. CUCTEMBI CUNCICHHUS], OTIIMYHBIC OT JECATHYHBIX.
OyHkuMs Oiiepa, 4MCIO M CyMMa JeluTeneil HaTypaibHOro uucia. OCHOBHas Teopema
anreOpel. [IpuBoguMble W HENpUBOAMMBIE MHOTOWIEHb. CHMMETPHUYECKHE MHOTOYJICHBI.
LlenouncneHHbIE U 11€JI03HAYHBIE MHOTOUJICHBI.

YpaBHeHUs M HEPABEHCTBA

YPaBHeHI/Ie, ABJIIOIICCCA CIICACTBUCM [PYTOTO YpPAaBHCHUA, YPABHCHUS, PAaBHOCHUIIBHBIC Ha
MHOXECTBC, PaBHOCHJIbHBIC npeo6pa30BaHH51 ypaBHeHHﬁ.

TpuronomeTrpuyeckue, MnokasarejabHble, JOTapuPMUUECKHEe U HMPPALMOHAIbHBIE YpaBHEHUS U
HepaBeHCTBA. THUIbl ypaBHEHMI. Pellienne ypaBHEHUI 1 HEPABEHCTB.

Meton uHTEpBallOB Uil pelleHusi HepaBeHCTB. ['paduyeckne MeTo]bl pelleHHs ypaBHEHUH U
HepaBeHCTB. PelieHne ypaBHEHUII M HEPAaBEHCTB, COJAEPXKALUX I[EPEMEHHYIO IO0J] 3HAKOM
MOJTYJIS.

Cucremsbl TPUTOHOMETPHUYCCKUX, IIOKA3aTCJIbHBIX, J'IOl"apI/I(l)MI/I'-IeCKI/IX U HppaluOHAIIBHBIX
ypaBHCHHﬁ. CucreMbl TPUTOHOMCTPUYCCKUX, IIOKa3aTCIbHBIX, JIOT apI/I(I)MI/I‘-ICCKI/IX n
HppaluOHAJILHBIX HCPABCHCTB.

VYpaBHeHUs, cucTeMbl ypaBHEHUH ¢ mapaMmeTpaMu. HepaBeHcTBa ¢ mapaMeTpami.

Pemenne ypaBHEHUI CTENEHM BBIIIE BTOPOM ClieHHMaIbHBIX BUAOB. @opMyinbl Buera. Teopema
besy. lnodanToBsl ypaBHeHus. Penienne ypaBHEHU B KOMIUIEKCHBIX YUCTAX.

HepasenctBa o cpennux. Hepasencrso bepnymn.
DyHKUUHA

OyHkius 1 e€ CBOWCTBA; HYMW (YHKIWHU, MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH.
Haubosnbiee n Haumenbliee 3HaueHus GpyHkun. [lepuoauueckas GyHKIUS U e€ HAMMEHBIINN
nepuoa. UétHeie 1 Heu€THBIC QyHKIMH. DYHKIIUU «IpOoOHAS 4acTh 4uCIa» y = {X} W «aienas
4acTh yuciIa» y = [X].



B3anmuo oOparnbie QpyHkiuu. I'paduku B3aumMHO oOpaTHBIX (QyHKIUI. TpuroHomerpuueckue
(GYHKIIMM YUCJIOBOTO apryMEHTa y = COS X, y = sin X, y = tg X, y = ctg x. CBoiicTBa u rpaduku
TpUroHOMETpHUYeCKUX (yHKIMA. OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHM, WX TJIaBHbIC
3HAYEeHHUs, CBOUCTBA U TPaPHKH.

CremnenHasi, nokazatenbHas, JJorapupmuieckasi QyHKIIMH, UX CBONCTBA U rpaduKu.

[TpeoOpaszoBanus rpadukoB QPYHKIMIA: CABUT, YMHOKEHUE HA YUCIIO, CAMMETPUS OTHOCUTEIHHO
KOOPAMHATHBIX OCEN M Hayajaa KOOPAUHAT.

J1eMeHThI MaTeMaTHYICCKOTro aHaJinu3a

beckoneyHo Mabie M 6ECKOHEYHO OOJBIINE YUCIOBBIC MOCIeA0BaTeIbHOCTHU. [Ipenen ynucioBoit
MIOCJIEIOBATEIbHOCTU. beCKOHEUHO yObIBaroIas TeOMETPHUECKast IPOTPECCHsL.

[Tonstue mnpenena ¢yHkuu B Touke. [loHstue mnpeaena ¢GyHKIUM B OECKOHEYHOCTH.
AcumnTotsl rpaduka ¢pyHkiuu. HernpepbIBHOCTD QYHKITUY.

CsaoticTBa HenpepbIBHBIX (pyHKIMH. Teopema Beiieprurpacca 1ist HEPEpbIBHBIX (YHKIUI.

Huddepenunpyemocts ¢ynkuuu. [IpousBonnas ¢ynkuuu B Touke. KacatenbHas k rpaduxy
¢yuknun. 'eomerpruueckuil 1 Gusnueckuil cMbIca Mpou3BoAHON. [IpuMeHeHre npon3BoaHON B
¢usuke. [IponsBoansie anemeHTapHbIX Gyakwii. [IpaBuna quddepenunpoBanms.

Bropas mnpousBogHas, e€ reomerpuueckuil M (Qusnueckuil cmbica. Touku SKCTpemyMma
(MakcuMyMa W MHHUMYMa). MccnenoBaHue 3eMEHTapHBIX (YHKIWKA HAa TOYKH HKCTPEMyMa,
HauOoJIpllIee M HAMMEHbIIIee 3HAaYeHUs C  MOMOILbI0 npou3BogHoil. IlocTpoenue rpapukon
(GyHKIMI ¢ TOMOIIbIO NMPOU3BOJAHBIX. [IpuMeHeHne Mpou3BOIHON MpPHU PELIEHUU NPUKIIAJIHBIX
3a/1a4 Ha MAKCUMYM U MUHUMYM.

[TepBooOpaznas. Heonpenenéuusiit uHTerpan. I[lepBooOpas3Hble 3Ie€MEHTApHBIX (DYHKIHA.
[Tnomane kpuBonuHeiHon Tpaneuuu. ®dopmyna Herortona-Jlel6nuna. OnpenenéHHbIN
uHTerpai. Beruncnenue miomaaeid miockux (uryp u oObEMOB Tesl BpPALICHUS C MOMOILBIO
UHTETpaa.

JuddepenumanbHble ypaBHEHUS [IEPBOTO U BTOPOTO MOPSAKA.

KomMmOuHaTopuka, BEposITHOCTh M CTaTUCTUKA, JIOTUKA U Teopus rpadoB

[IpaBuno mpousBenenuss B komOmHaTopuke. CoemuHenus 0e3 moBtopeHui. CoueTaHuss U HX
cBoiictBa. bunom Herorona. CoequHenust ¢ noBTOpeHUsIMHU. BeposiTHOCTB COOBITHSL.
CymMma BeposiTHOCTEH HECOBMECTHBIX cOObITHI. IlpoTHBOMONOXKHBIE COOBITHS. VY CIOBHas
BepossTHOCTh. HezaBucumele coOwiTus. [Ipoussenenue BEPOSITHOCTEN HE3aBUCUMBIX
coObITHil. @opmyna beprysu.

®dopmyna noaHou BeposatHocTU. Popmyina baneca.

BeposiTHOCTHOE TIPOCTPaHCTBO. AKCHOMBI TEOPUM BEPOATHOCTEH. [lMCKpeTHBIE ciydaliHble
BENIMUMHBI U uX pacnpeneneHus. CoBMecTHblE pacmpeneneHus. PacnpeneneHue cymMMbl U
MIPOMU3BEJCHUS] HE3ABUCHUMBIX CIIyYallHbIX BEJIMYMH. MaTeMaTU4ecKOe OKHIAHWE U JAUCIEPCHUs
CIIy4ailHON BEMMYMHBL. MaTeMaTH4ecKoe 0KUITaHUE U JUCTIEPCHSI CYMMBI CIIyYalHbIX BEJIMYHH.

bunapnas cinydaliHas BenuuyuHa, pacupeneneHue bepHyim. I'eoMmerpudyeckoe pacrpeneiieHue.
bunomuanbHOE pacnpeneseHue U ero CBOMCTBA.



HenpepeiBHble ciyyaiiHble BenWuMHBL. IIOTHOCTH BeposTHOCTH. DYHKIUSA paCIpeIeICHUs.
PaBHOMEpHOE pacnpeneneHue.

Hopmanbnoe pacnpenenenue. @ynkuus Jlamiaca. [lapaMeTpbl HOpPMAJIBHOTO pPACHPENCIICHUS.
[Ipumepsl ciiy4ailHBIX BEIUYMH, NOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTb
U3MEPEHUH, POCT YeloBeKa). 3aKOH OOJbIIMX 4YHCel. BBIOOPOYHBI METOA H3MEpeHUs
BEPOSATHOCTEW. PoJIb 3aKoHa OOJBIIMX YUCEN B HAyKe, IPUPOE U OOIIECTBE.

Koppensiiust 1Byx ciny4aiiHpix BenuyuH. [loHsTHE 0 KO DUIIHEHTE KOPPEIALUH.

Craructuueckast rumnore3a. Cratuctuueckue Kputepud. Cratuctuyeckass 3HAYMMOCTb.
[IpoBepka mpoCTEHIIUX TUIIOTES.

OcHOBHBIE TIOHATHS TEOPUU TPadOB.
I'eomerpus.
COILEPKAHUE YYEBHOI'O ITIPEJMETA
Beenenne B cTepeoMeTpHuI0

[Ipenmer crepeomerpun. IlpoctpancTBeHHBIE (UTYPB: KyO, MapajulelenuIes, Tpu3Ma,
nupamuaa, chepa um map. OCHOBHBIE TOHATHUA CTEPEOMETPUH. AKCHOMBI CTEPEOMETPUH.
CrnenctBust U3 akcuoM. Teopembl O IIII0CKOCTH, MPOXOASIIEH Yepe3 NpsSIMYI0 U HE  JIeXKAIYIo
Ha HEH TOYKy; uepe3 JABE IEpPECEKaIoIUecs NpsMble; 4epe3 [BE IapajulelbHbIE IpsMBIE.
Ilepeceyenne mpsAMOW M IUIOCKOCTH, ABYX IUIOCKOCTEH. TeXHMKaA BBIIOJHEHHS MPOCTEHIINX
CTEPEOMETPUUECKUX YEPTEKEM.

IIpsimble B mpocTpaHcTBe

[lepecekaromuecs, napajuleIbHble U CKpELIUBaroOluecs NMpsMble B NpocTpaHcTBe. I[lpusHaku
CKPEIINBAIOIINXCS IPSIMBbIX.

CaoiicTBa mapajuleNbHBIX NPSMBIX B MPOCTpaHCTBE. TeopeMa 0 ABYX HapajlieNIbHBIX MPSMBIX,
OJlHa U3 KOTOPBIX MEPECeKaeT IUIOCKOCTh. Teopema O TPaH3UTUBHOCTU MapauUIEIbHOCTH Mps-
MBIX B IPOCTPAHCTBE.

HanpaBneHHe B TIPOCTPAHCTBC. TeopeMa O PaBCHCTBEC [BYX YIJIOB C COHaIIpaBJICHHbBIMU
CTOPOHAMHU. OnpeneneHI/Ie yriia MEKAYy CKPCIIUBAIOMIUMUCS TPSAMBIMU.

HpﬂMaﬂ U IIJIOCKOCTDb B IIPOCTPAHCTBE

[TapajuieapHOCTH IPSAMOM M ILIOCKOCTH. IIpu3HaKk napauieaIbHOCTH NPSIMOM M IUIOCKOCTH.
TeopeMa 0 TMHUK NIEPECEUEHHUs] BYX IIJIOCKOCTEM, OHA U3 KOTOPBIX IPOXOAUT Yepe3 MPSMYIO,
HapaJuIeIbHyI0 APYroM INIOCKOCTU. TeopeMa O JUHUU IEepecedyeHUs ABYX IUIOCKOCTEH, KaKaas
U3 KOTOPBIX NMPOXOAUT Yepe3 OJHY M3 JIBYX NapajUIelbHBIX NpsAMBIX. TeopeMa O IIOCKOCTH,
MIPOXOJSIIEH Yepe3 OJHY U3 JIBYX CKPEIIMBAOIINXCS MPSAMBIX MTAPAUIEIBHO APYTOM IPSIMOI.

Omnpenenenue NpsMo, NEpPHEeHIUKYIIpHON m1ockocTu. IIpu3Hak nepneHauKyIspHOCTH MPSIMON
Y TUIOCKOCTH.

[lepnienaukynsap U HakJIOHHAs. TeopeMbl O JUIMHAX NEPIEeHIUKYIIApa, HAKIOHHBIX U MPOEKUIUH
ATHX HAKJIOHHBIX. Teopembl 0 Tpex neprneHauKyaspax (npsmas u oopaTHas).

Teopema o0 AByX mapaieldbHBIX MPSMBIX, OJHA M3 KOTOPBIX MEPHEHAUKYJISPHA IMJIOCKOCTH.
Teopema o0 ABYX NPSAMBIX, HEPIEHIUKYISIPHBIX MIIOCKOCTH.



Ornpezenenne yriia MeXJy HaKJIOHHOM M MJIOCKOCThI0. O BEJIIMUMHE yIila MEXIY HAKJIOHHOW U
IJIOCKOCTBIO U METOJIaX €ro HaXOKICHHUS.

[TapamiensHoe npoexkTupoBanue. CBOICTBA NMapajuIeIbHOrO MpoeKTHpoBaHUs. OpTOroHaabHOE
IIPOEKTUPOBAHUE, €TI0 CBOMCTBA.

ILnockocTu B MMPOCTPAHCTBE

BzanmHuoe PacCIioJIOKCHHUE OBYX IUIOCKOCTEH B IIPOCTPAHCTBE. OnpeﬂeneHI/Ie napaaiCiibHbIX
IUIOCKOCTEHA. HpI/I3HaKI/I napaajICJIbHOCTH ABYX IUIOCKOCTEH.

Teopema 0 IUHUSAX TepecedeHHs] ABYX NapauIeIbHBIX IUIOCKOCTEH TpeThel MMIIOCKOCTHIO.
Teopema 0 psAMON, IEPECEKAIOIIEH OAHY U3 IBYX MapaJUIeIbHbIX INIOCKOCTER. TeopeMa o 1mio-
CKOCTH, IIEPECEKAIOLEH OJIHY U3 JIBYX MAPAIIIENbHBIX TIIOCKOCTEH.

Teopema 0 MIIOCKOCTH, KOTOpas NapajjelibHa JaHHOM IJIOCKOCTH U MPOXOJUT 4Yepe3 TOUKY, He
JeXKallyl0 B JAaHHOW IUIOCKOCTH. EQMHCTBEHHOCTh TaKOM IIOCKOCTH. Teopema O TpaH3u-
TUBHOCTH MapaJljIeJIbHOCTH IJIOCKOCTEN B IIPOCTPAHCTBE.

Teopema 00 oTpe3kax HapayieNbHBIX MPSIMBIX, 3aKIIOUEHHBIX MEXIY IBYMs HapajieIbHbIMU
mwiockocTsimMu. Teopema O mpsAMOHM, NEPIEHIMKYIAPHOM OOHOM M3 JABYX NapajlIeIbHBIX
IUIOCKOCTEH.

JByrpanHblii yrois. JIMHEWHBIM yros ABYrpaHHOro yria. Teopema O JMHEHHOM YIUIe
JBYTPaHHOIO yria. Yo MEXIy ABYMs INIOCKOCTSMH. MeToIbl HaX0KI€HUS IBYI'PAaHHBIX YIJIOB
U YIJIOB MEX]Y ABYMS IUIOCKOCTSIMH.

IlepnenaukynspHsle 10cKOCTH. [Ipu3HaK NepneHANKYIAPHOCTH ABYX IIOCKocTel. Teopema o
OpsAMOM, NEPHCHAMKYJISIPHON JIMHUU IIEPeCedYeHUs JBYX B3aUMHO IEPIECHIUKYISAPHBIX
IJIOCKOCTEN M JIeKalled B OJHOM M3 HUX. Teopema O mpsMOW, NEPHNEHAUKYISIPHON OJHOM M3
JIBYX B3aMMHO TEPINEeHIUKYISPHBIX IJIOCKOCTEH M MMEIOIIed CO BTOPOH MJIOCKOCTBIO OOLIYIO
TOYKy. Teopema O JIMHUU NIEPECEUEHHUS IBYX IUNIOCKOCTEN, EPIIEHAUKYIISIPHBIX TPETHEH.

OO0mui nepneHguKylIsp JABYX CKpEUIMBAIOLIUXCS MpsMBIX. PaccrosHue Mexay JIByMs
CKPELIMBAOIIMMHUCS IPSIMBIMHU.

TeopeMa o 1uIoOmaAX OPTOrOHAIBHON NIPOEKLUIUHA MHOTOYT OJIbHUKA.
Paccrosinusi B IpocTpaHcTBe

Paccrostnue mexay aBymst Toukamu. PaccrostHie Mexay Toukoit u urypoil. Paccrosiaue mexay
TO4ukoN U npsMoi. Teopema Menenasa [y terpasapa. PaccrosiHue Mexay TOYKOW U IUIOCKO-
cThio. Paccrosinue mexnay Toukod u cdepoid. [Ipuembl HAXOXKIEHUS PACCTOSHUN OT TOYKH IO
¢urypsl B mpoctpaHcTBe. PemieHue 3aa4 Ha MOCTPOCHUE MEPIEHIUKYISPOB, IPOBEICHHBIX U3
BEpIIMH HM300pa)kKEHHOT0 MPAaBHJIBHOTO TeTpasapa (Kyba) K ero pebpam, TpaHsM, MIOCKUM
CEYEHUSIM; BBIYMCIICHUE JIJIMH ITUX MEPIECHINKYISPOB.

Paccrosinue mexnay asymsi ¢urypamu. PaccrossHue Mexay ABYMS MapajljeTbHBIMH MPSIMBIMH.
Paccrositnue mexay mpsiMOM M TUIOCKOCThIO. PaccTtositHue Mexay IByMs IUTOCKOCTsIMHU. Pac-
CTOSIHHUE MEXIY CKPEUIMBAIOIIUMUCA MNpAMBIMHU. [IpremMbl HaXO0XIEHUS PACCTOSHUM MEXIY
durypamMmu B mpocTpaHCTBe. PemieHne 3amady Ha HaXOXKIECHHUE PACCTOSHUH MEXIY CKpeIlu-
BAIOIIMMHUCS TIPSIMBIMH, COJEPKAIMIMHU pedpa MPaBUIILHOTO TETpadIpa, JHaroHaIH Kyoa.

['eomeTpryeckre MecTa TOYEK MPOCTPAHCTBA, CBA3AHHBIE C pacCTOSIHUAME. [IoBTOpEeHHE Teoprun
B 3a/lauax Ha HAXOXKJEHUE PACCTOSHHMI OT JAHHOW TOYKH: a) IO BEPIIMH U CTOPOH JAHHOIO
MHOTOYTOJIbHUKA (TPEYroJibHUKA), TJIOCKOCTh KOTOPOTO HE COJEPKHT AaHHYIO TOYKY; 0) 110



rpaHeil TaHHOTO ABYTPAaHHOTO YyIJia; B) A0 pedep u rpaHeil JaHHOTO KyOa (MpaBUILHOTO TETpad-
Jipa); T') 10 TOCTPOEHHOTO CEYECHUS JAHHOTO MHOTOTPAaHHHUKA.

BexkTopHbIi METO/ B IPOCTPAHCTBE

Bekrop B mpocrpaHcTBe. EnuHWYHBI M HYIEBOM BEKTOp. IIpOTHBOIIOIOKHBIE BEKTOPHI.
ENVHCTBEHHOCTh OTJIOKEHUS OT JAaHHOM TOYKM BEKTOPa, PaBHOIO JAHHOMY BEKTODY.
KosnmmHeapHOCTh JIByX BEKTOPOB M €€ I€OMETPUYECKHN CMBbICI. JIMHEWHbIE orepanuu Haj
BEKTOPAMH (CJI0KEHHE, BBIUNTAHUE, YMHOKEHUE BEKTOpA Ha CKaJIIP) U UX CBOMCTBA.

KommianapHocTh Tpex BeKTOpoB. Pa3iokeHne BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM,
KOMIUIAHAPHBIM C JJaHHBIM BEKTOpOM. Tpu HEKOMILIaHApHBIX BeKTOpa. Pa3noxeHue BeKTopa 1o
TpeM HEKOMIUJIaHApHBIM BeKTOpaMm. BekTopHbiii 6a3uc B npoctpaHcTBe. Pa3nokeHue BekTopa u
€ro KOOpAWHATHI B JTAHHOM BEKTOPHOM Oa3mce. YCIOBHE KOJUIMHEAPHOCTH JBYX BEKTOPOB U
KOMIUIAHAPHOCTHU TPEX BEKTOPOB B IPOCTPAHCTBE.

Yron mexny naByms Bekropamu. CKansipHOe MPOU3BEAECHHE BEKTOPOB U €ro CBOWCTBA.
@opMyIbl, CBSI3aHHBIE CO CKAISIPHBIM IMPOU3BEICHUEM BEKTOPOB. Y CIOBHUE OPTOrOHAIBHOCTHU
JByX BEKTOpOB. BekTopHoe [10Ka3aTeiabCTBO NpU3HAKA MEPHEHAUKYISIPHOCTU MNPSAMON U
IJIOCKOCTH, TEOPEM O TPEX NEPIEHAUKYIpax.

Koopaunatueiit meron B mpocTpaHcTBe OpPTOHOPMUPOBAHHBIM 0a3uc B MPOCTPAHCTBE.
[IpsimoyronbHasi JekapToBa cHUCTEMa KOOpAMHAT B IHpocTpaHcTBe. KoopauHaTbl BeEKTOpA,
JEHUCTBUSL HaJ BEKTOPAMHM B KOOpPJMHATaX. YCIOBHE KOJUIMHEAPHOCTH JBYX BEKTOPOB B
KOOpJMHATAX.

CkanipHOE TPOM3BEJIEHUE BEKTOPOB B KOOpAMHATaX. YCIOBHE MEPHEHIUKYISIPHOCTH IBYX
BEKTOPOB B KoopJuHaTax. [Ipoekius BeKTopa Ha OCh B KOOpAMHATAX.

JlexkapToBbI MPSIMOYTOJIbHBIE KOOPAWHATHl TOUKU. DOPMYIIbI HAXOXKACHUS: PACCTOSIHUS MEXITY
JBYMsI TOUKAMHM B KOOPJMHATaX; KOOPAUHAT TOYKH, JIEJSAIIEH OTPE30K B JAHHOM OTHOILIEHUH,
CEpeIMHbl OTPe3Ka. YpaBHEHMsI U HEPAaBEHCTBA, 3aJAIOIME MHOXKECTBA TOYEK B IIPOCTPAHCTBE.
VYpaBHeHue cgepbl M HepaBeHCTBO Imapa. OOuiee ypaBHEHHE IUIOCKOCTH B JEKapTOBBIX
IPSIMOYTOJIBHBIX KOOpJMHATaX. YpaBHEHHE IJIOCKOCTH, MPOXOJALIeH yepe3 JaHHYI0 TOUYKY
NEePIEHIUKYIIIPHO JaHHOMY BeKTOpy. YacTHble ciydan OOILIEro ypaBHEHMs IJIOCKOCTH M HUX
rpaduyeckas WIITOCTpaLys. Y paBHEHUE IIJIOCKOCTU B oTpe3Kkax. Dopmylia pacCTOSHUS OT TOUKH
J10 TUIOCKOCTH.

Yron MCXKAY ABYMA IUIOCKOCTAMH B  KOOpAWHATAax. YcaoBue napajjieJIbHOCTH U
NEPNCHAUKYIIAPHOCTU ABYX IJIOCKOCTEHN B KOOpJAuHaTax.

VYpaBHEHHS NPAMOM MO TOYKE M HAINPABISAIOIIEMY BEKTOPY; KAHOHMYECKUE U MapaMEeTPUUYECKHE
yYpaBHEHUs IPSAMOM. YpaBHEHMS NPAMOU IO IBYM €€ ToukaMm. [IpsiMas Kak JIMHUSA IepecedeHUst
JIBYX IUIOCKOCTEH. YTOJ MEXAYy ABYMs IPSAMBIMU B KOOpAMHATaX. Y CIOBUS NapaJIEIbHOCTH H
NEPNEHANKYJISIPHOCTH ABYX IPSIMBIX B IPOCTPAHCTBE.

B3aumHoe pacrosnoxeHue NpsMOW M IUIOCKOCTH B KOOpAMHATaxX. YTOJI MEXAy NpsAMOM u
IUIOCKOCTBIO B KOOpJAUHATaX. YCIOBUS MapajuIeIbHOCTH U NEPIEHIUKYISIPHOCTH HPSIMON U
IUIOCKOCTH.

IIpeoOpa3oBanusi NpOCTPaHCTBA

Otobpaxxenus mpoctpaHcTBa. OmnpeneneHue npeoOpa3oBaHUs MPOCTPAHCTBA. TOXKIECTBEHHOE
npeoOpa3oBanue. LleHTpanbHas CUMMETPHs POCTPAHCTBA: OIpENeIeHUe, 3aliCh B KOOPIMHA-
tax. O6parHoe mpeobdpazoBanue. Kommnosumus npeodpazoBaHUi.



JIBuKEeHHsI IPOCTPAHCTBA: ONpPEAeTICHUE JIBIKEHUS; KOMIO3UIUs ABkeHni. OO1ue cBoiicTBa
JIBIKECHUH. J[BMKEHHS TEPBOTO M BTOPOTO pojaa B mpocTpaHcTBe. O paBeHCTBE GUTYp B IPO-
crpancTBe. CBolCcTBa IEHTPAJbHOM CUMMETPUM TPOCTpaHCTBA. HenoaBWXKHBIE TOYKH,
HETOJIBMKHBIE MPsIMbIE, HEMOABUKHBIC IUIOCKOCTH ILIEHTPaJIbHON cuMMmeTpuu. lleHTpanbHas
CUMMETpPHS TPOCTPAHCTBA — JIBMXKEHHE BTOPOTO pojia. [leHTparbHOCHMMETprUYHBIE (PUTYPBHI.

CI/IMMeTpI/IH OTHOCHUTCIBHO IINIOCKOCTH (3epKaHBHaH CI/IMMeTpI/IH)Z OIpe€aAcICHUEC, 3alluCh B
KoopAuHarax. CsoiicTBa CUMMCTPUU OTHOCHUTCIIBHO IIJIOCKOCTH. CI/IMMeTpI/IH OTHOCHUTCIIBHO
IINIOCKOCTH - JOBHXXCHHE BTOpPOro pojJa. HeHO,I[BI/I)KHI)IC TOYKH, HCIIOJABUKHBIC IIPSAMBIC,
HCIIOABMKHBIC ITJIOCKOCTH SCpKaHBHOﬁ CUMMCTpPUHU. ®ur Ypbl, CUMMCTPHUYHBIC OTHOCUTCIILHO
IIJIOCKOCTH.

[TapannensHplii TEpeHOC: ompefeneHue, 3anuch B KoopauHatax. CBoilcTBa mHapajienbHOro
nepeHoca. IlapamiensHplil epeHoc - ABM)KEHHE NMEPBOro poja. HenmonBukHbIE TOYKH, HEMOJ-
BIYKHBIE IIPSIMbIE, HETIOABU)KHbIE TNIOCKOCTH NAapaJUIEIBbHOTO NEpEHoca.

Cxonp3samas cuMMerpusi. CKoab3s1as CMMMETPHUs - ABHKEHHE BTOporo poaa. IloBopor Bokpyr
ocu. CBOMCTBa OCEBOIl CUMMETPUM U MOBOPOTa BOKPYr ocu. OceBas CUMMETPHS - JABH)KEHUE
IIEPBOr0 poAa. 3€pKajbHBbIM IOBOPOT. 3€PKAIbHBI IOBOPOT - JBHKEHHE BTOPOIO poOJa.
BunTtoBOoe ABMkeHHE. BUHTOBOE IBMKEHHE - JIBUKEHHE NEPBOro poja. HemoaBHUKHBIE TOUYKH,
HEMOJBIKHBIE NpPsAMbIC, HEMOABMKHBIE IUIOCKOCTH  CKOJIB3SILEH CHUMMETpUH, OCEBOU
CUMMETPHH, 3€pPKAJIbHOIO IIOBOPOTA, BAHTOBOTO JABHKEHHSL.

B3auMocCBA3b pa3nuyHbIX ABUKEHUN IpocTpaHcTBAa. KOMIO3UIuM ABYX 3€pKalbHbIX CUMMETPUIA
OTHOCHUTEJIbHO TMapajUIebHBIX M TepeceKarmuxcsa ImiockocTted. Cemb pa3auyHBIX BHJIOB
JIBU>KEHUI MPOCTPAHCTBA.

I'omoterns npoctpancTsa. @opMyssl TOMOTETHH IPOCTPAHCTBA B KOOPAMHATAX U €€ CBOWCTBA.
Onpenenenue monoOusi MPOCTPAHCTBA; PA3IOKEHUE MOJOOMS B KOMIIO3UIMIO T'OMOTETHH U
nBrxeHus. O mogobun Guryp B IpoOCTPaHCTBE.

[ToBTopenne B 3agayax MaTepuajsa o MpeoOpa3oBaHMAX MPOCTPAHCTBA, HCIOJbB3YS
KOOPJIMHATHBIN MeTOJ, TeTpa’ip, KyO.

MHoOrorpaHHuKHu

BHyTpeHHHe W TpaHMYHBIE TOYKH, BHYTPEHHOCTh M TpaHHULA T'€OMETPHUUYECKOW (UTrypbl.
Boinyknas, cBs3Has, orpaHuyeHHass reomerpuyeckas ¢urypa. IIpocTpaHcTBeHHass 001acThb.
['eomeTprueckoe Ten0, ero BHyTPEHHOCTh U TOBEPXHOCTb.

MHOrorpaHHMK M €ro 3JEeMEHTHI: BEpIIMHBI, pedpa, TpaHM, IJIOCKHE YIJbl MPH BEpILIMHE,
JIByIpaHHbIE YTIIbI IpU pedpax. DilnepoBa XapakTepUCTUKa MHOTOTPaHHHKA.

Teopema [lexapra-Diisiepa 1is BBITYKIOTO MHOTOTPAHHHUKA.
ITonsiTHe 0 pa3BepTKe MHOTOIpaHHUKA. CBOMCTBA BBIMYKJIBIX MHOTOIPaHHHUKOB.
Jloka3aTenbCcTBO 3TOM TEOPEMBI pACCMOTPEHO B pasnene «IIpaBriibHbIE MHOTOTPAHHUKW.

O nonstun oobeMa Tena. CoiicTBa 00beMOB Tell. PaBHOBeNIHMKHE U PaBHOCOCTABJICHHBIC TCJIA.
O0beMm MMpsAMOYT'OJILHOTO MapaJlJICJICTIUIICIA.

Omnpenenenue npu3Mel U ee 31eMeHToB. KomnuecTBo BepimH, pedep, rpaHeid, TuaroHaneii y n-
yroiapHOM mnpusMbl. [Ipsmas m HaknoHHas mnpusmsl. [IpaBuibHas npusMma. [Ipu3matmyeckas
NOBEPXHOCTh. [lepneHauKynsipHoe cedeHre npu3Mbl. bokoBas U MOJIHAsg NOBEPXHOCTH MPU3MBL;
(bopMyJIBl BBIUMUCICHUS MX TUIONaAei. @opMyIibl BBIYUCICHUSI 00bEMOB IPSIMOM M HAKJIOHHOM
MIPU3M.



Onpenenenne mnapamwienenunena. HakiIoHHBIN, NpsAMON, NPSAMOYIOJbHBIM NapajuieienUIe.
Ky6. CpoiictBa amaronaieii napamenenumneaa. CBOHCTBO MPSMOYToJIbHOTO MapajuiesIeIUuIe 1a.
O0beM napajuienenumnesa.

[TonsiTue o MHororpaHHoM yrie. Bepmmna, rpanu, pedpa, MIIOCKHE YIJIbl MPHU BEpUIMHE
BBIIIYKJIOT'O MHOI'OI'PAHHOTO yIJla. MHOIOrpaHHbIE YIJIbI IPU BEPLIMHAX MHOTOTPaHHUKOB. Tpex-
rpaHHblii yron. TeopeMa O IJIOCKUX YIJIax TPEXTPAHHOTO yria (HEPaBEHCTBO TPEXTPAHHOIO
yraa). Teopema 0 cymMMe MJIOCKUX YIJIOB BBIIYKJIOIO MHOIOI'PaHHOTO yria. Teopema CUHYCOB U
TeopeMa KOCUHYCOB TPEXTPaHHOI'O yIJa.

Omnpenenenue nupaMusl U ee 3aeMeHToB. KonnuecTBo BepIinH, pedep U rpaHeil y n-yroiabHou
nupamMuibl. HekoTopble 4YacTHBIC BUIBI MUPAMUJ: MHpPaMUAA, Bce OOKOBBIE pedpa KOTOPOM
paBHBI MEXy co00l (Bce OOKOBBIE pedpa MmupaMuIbl 00pa3yIoT paBHBIC YIJIbI C TUIOCKOCTHIO €€
OCHOBaHUs1); MUpPaMUa, BCE IBYIPAaHHBIC YTIbI KOTOPOU MPHU pedpax OCHOBAHHS PABHBI MEKIY
co0oif; mupamuaa, poBHO OJHa OOKOBas I'paHb KOTOPOHM MEPHEHAUKYJSPHA IUIOCKOCTH €€
OCHOBaHUS; MUPAMUA, JIBE COCCIHHE OOKOBBIC TPAaHU KOTOPOW MEPIEHIANKYISPHBI IIIOCKOCTH
€c OCHOBaHMs; NHpaMuAa, ABE HECOCEJAHHE OOKOBBIE TpaHH KOTOPOH MEepHeHAUKYISPHBI
IUIOCKOCTH €€ OCHOBaHUs; MupaMuaa, OO0KoBoe pedpo KOTOpoil 00pa3yeT paBHBIE YIIIBI C
pebpamMi OCHOBaHMSI, BBIXOASIIMMHU M3 OJHOW BepuIMHBL. DOpMYibl BBIUMCICHUS IUIOLIaAEH
OOKOBOM M IMOJTHOM MOBEPXHOCTEH MHUPAMHU/IBI.

[IpaBwibHass mHpaMuga W €€ CBOWCTBA. Amodema TpaBWIbHONH mupamMuibl. Dopmysisl
BBIYHCIICHUS TUIONIA/Ie OOKOBOM U TOJIHOM MOBEPXHOCTEH MPABUIILHOM MHUPAMMU/IBI.

CBolicTBa apajuIeIbHBIX CEYCHUN MUPAMHUIBL. Y CEUCHHAs TUPaMHIa, GOPMYJIIbI BEIYUCIICHUS €€
00KOBOH U MoJHOU moBepxHOcTeld. OObeM nmupaMuasl U GOpMyIbl ero BeuucieHus. Popmyna
BBIUMCJICHHS 00beMa yCeUECHHOW MUPaMHU/IBI.

Terpasapel. O6beM TeTpasapa. Bo3moxkHocTh BbIOOpa OcHOBaHus y TeTpasapa. CBOMCTBO
OTPE3KOB, COENMHSAIOIIMX BEPIIMHBI TeTpajdapa C LEHTPOMAAMH INPOTHUBOIOJOKHBIX TI'PAHEH.
[TpaBuibHbIN TeTpasap. OpToLeHTpUUeCKUd TeTpadip. PaBHorpaHHblil TeTpasap (TeTpalap, Bce
IpaHU KOTOpPOro paBHbI). Terpa’ap, Bce OOKOBbIE TpaHM KOTOPOro 00pa3yloT paBHBIE
JBYTPaHHBIE YIJIBI C MIJIOCKOCTBIO €r0 OCHOBAHUS.

®opmyna V = 16 asber(a, b)esin j BeIYUCIeHUs 00beMa TETpadipa, rIae a u b - nnuHB 1BYX
CKPEIIMUBAIOIIUXCS pedep TeTpadapa, j - yrol MEeXIy MPSMBIMH, COJEPKalIIMH 3TH pedpa, 1(a,
b) - paccTosiHue MexAy 3TUMH TpsAMbIMUA. OTHOIIEHHE 00BEMOB JIBYX TETPadApPOB, UMEIOIINX
paBHBIE TPEXTPAHHEIE YIJIBL.

JHoxazatenbcTBo TeopeMbl [lekapra-Diisiepa Juisl BHITYKIBIX MHOTOTPAaHHUKOB. BB, 371€MEHTHI
U CBOWCTBA MPaBUJIHHBIX MHOTOTPAaHHUKOB. BbIuncieHue miomaaeii moBepXxHocTell 1 00beMOB
MpaBUJIbHBIX MHOTOTPaHHUKOB. PellieHre 3a1a4u Ha Bce BUJIbI IPABMIIBHBIX MHOTOI'PaHHUKOB.

Durypsl BpaleHus

[ToBepxHOoCcTh M Teno Bpamenus. Lumuaap. OcHoBaHMs, 00pa3yroiiye, 0Ch, BRICOTA ITUIUHIPA.
[{umaapuyeckass MOBEpXHOCTh BpamieHus. CedeHus LMIMHApPA IUIOCKOCThIO. M300pakeHue
nnmuHapa. KacatenbHas miockocTe K IuinuHApPY.  PasBeprka nwmnuHapa. Berancnenue
wiomaae OOKOBOM M MOMHON MOBepXHOCTeW HMiaMHApa. [Ipu3ma, BOMcaHHas B LWIMHADP U
OIKCaHHAas OKOJIO IMINHpa. Beruncnenne o0bemMa IMHApa.

Konyc Bpamienus. BepmmHa, ocHOBaHWE, 0Opasyromiue, OChb, BBICOTa, OOKOBas M TOJHAs
MOBEpXHOCTU KOHyca. CeueHHs KOHyca IUIOCKOCThIO. PaBHOCTOpoHHMI KoHyC. KacartembHas
IUIOCKOCTh K KoHyCy. M300pakeHue koHyca. PasBeprka. Berumcnenue roomiaaeid O0OKOBOW U



IIOJIHOM IoBepxHOCTEN KoHyca. CBOMCTBA MapajlyiebHbIX CEUEHUI KOHyca. BrincanHble B KOHYC
Y OIMCAHHBIE OKOJIO KOHYCa nupamusl. [{UauHap, BIMCaHHBIN B KOHYC.

YcedeHHBI KOHYC: OCHOBaHHMS, OOpa3ylollue, BBICOTA, OOKOBas W TOJHAS IMTOBEPXHOCTH.
Brruucnenue mionianeir 00KOBOM U MOJIHOW MOBEPXHOCTEH YCEUEHHOTO KOoHyca. BwrumcieHue
00BEMOB KOHYCa U YCEUEHHOT'0 KOHYCa.

[ap u cdepa. Xopma, nuamerp, paauyc chepsl u 1mapa. M3oOpaxenue cdepbl. YpaBHEHHE
chepsl. Bzaumuoe pacmosioxkenue cepbl U iockocTu. [lepeceuenue mapa u chepbl ¢ MIOCKO-
ctbto. [lmockocTh, KacatenbHas K cepe u mapy. Teopembl 0 KacaTeabHO# MIOCKOCTH.

[lapsr 1 cdeprl, BIUCAHHBIE B IMIIMHAP, KOHYC, MHOTOTPAaHHUK U ONMCaHHbIE 0K0JI0 HUX. [1laps
u cepsl, BIMCAHHBIE B IBYTPAHHBINA yroi U MHOrorpaHHsli yrou. lllapel u cdepsl, BrcaHHbIe B
IIPABWJIBHBIE MHOTOI'PAHHUKH U ONMCAHHBIE OKOJIO HUX.

[ITapoBOM CEermMeHT, €ro OCHOBAHME M BBICOTA; CErMEHTHasl NmoBepxHOCThb. [IlapoBoii cinoi, ero
OCHOBAHMS U BBICOTA; IApOBOM nosc. IIapoBoi CEKTOp U €ro MoBepxXHOCTb. DPOPMYIIBI IS BbI-
YUCJICHUS IUIOIIaZed cepbl, CErMEHTHOW IOBEPXHOCTH, IIAPOBOTO I0sica, IOBEPXHOCTU
IapOBOro cekropa. PopMyiibl U1l BBIYUCICHHU 00BEMOB 11apa, MAapoBOr0 CErMEHTa, HIapOBOro
CEKTOpa, IapOBOIo CJIO.

TeMaTnuyeckoe IAHUPOBaAHHUE.

10 xaace

Ne | HammeHoBaHue Tema ypoka Ilnanupyemble pe3yibTaThl
n/ | pagena




IToBTOpEHUeE.
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Tloustue
PaBHOCUJILHOCTH
HEPaBCHCTB

PanmonanbHeie
HEpaBEHCTBA

Meton
WHTEPBAJIOB

HppaunonanbHbie
HEpaBeHCTBA

Hepagenctna ¢
MOAYJIEM

Hepagenctna ¢
rnapameTpamu

YcnoBus
PaBHOCHJIBHOCTH,
JlaroInye
BO3MO>KHOCTD
pearb
HEpPaBEHCTBA C
MOJyJIEM, HE
packpsiBas
MOJYJIb.

Anrebpanueckue
HEpaBEHCTBA

Cucremsl
ypaBHEHUN

Cucremsl
ypaBHEHUH

CucreMsl
HEPaBEHCTB

I'paduxu u
MHOYKECTBa Ha
TJIOCKOCTH

I'paduku B
3aavax ¢
napaMmeTpom

3HaTh U yMETh pelIaTh
panroHanbHbIC HEPaBEHCTBA,
UppaloHaIbHbIE
HEpaBEHCTBA U HEPABEHCTBA
coJiepKale 3HaK MOJTYJIs.
3HaTh U YMETh CTPOUTh
rpaduku QyHKIUH,
M3Y4aeMbIX paHee.

Tpuronomerpuuec

59




kue Gopmy.Jibl.
Tpuronomerpuyec
Kue QyHKIuu

CuHYC ¥ KOCHHYC 11 3HaTh: MOHATHE YIJIa U €T0

yria Mepsl. OnpeesieHne cuayca u
[TonsiTue yrima 1 KOCHHYCa yrja, OCHOBHbIE
Panmuannas mepa | 1 (dhopMyIibl 1151 HUX. APKCHHYC
yria 1 apKKOCUHYC
Omnpenencuue 1 VYwmets: [IpumeHsaTs cBOMCTBA
CHHYyCa, KOCHHYCa ¢dbyHkui yria: Sin o 1 COS o.
yria YMeTb BBOAUTH OHATHE YIJIa
OcCHOBHBIE 2 KaK pe3ylbTaTa II0BOpoTa
(bopMyJ'[H 1A sin BCKTOpA. 3HaTh U YMETHb
au cosa MIPUMEHSTh OCHOBHbIE
ApKCHHYC 2 dbopmyiiel 715t Sin o, COS a. |
ApPKKOCUHYC 2 00paTHBIX (yHKIHH TP
TIpumepsl 1 npeoOpa3oBaHUU TPUTOHO-
HCIIONB30BAHMS METPUYECKUX BBIPAKEHUH.
JUISL apKCHHYCa 1 YMeTp pemarb MUpoKui
ApKKOCHHYCA KJIacC 3a/1a4 U3 Pa3InyHbIX
DopMyIIb! 1 1 Pas[enoBs Kypca, IOMCKOBOH 1
apKCUHYca 1 TBOPYECKOH J1€ATEIbHOCTU
APKKOCHHYCA [P PELIEHUN 3a/1a4

TaHrenc u 10 3HaTh OINpEJEIeHNE TAHTEHCa ,

KOTAHI'€HC YIJia KOTAaHT'€HCa 1 0OpaTHBIX
Onpenenenue 1 (GyHKIIUH, OCHOBHBIE
TaHTe€HCa U dbopmyiel U1 tga u Ctg a,
KOTaHI€Hca yria apKTaHIeHca,
OcHoBHbIE 2 ApKKOTaHT€HCa U TIPUMEHSTh
dbopMynbl 1 tg UX IpU IpeoOpa3oBaHUM
a um ctga TPUTOHOMETPUIECKUX
ApKTaHreHc 2 BBIPKCHUH.
ApPKKOTaHTE€HC 2 [IpumensaTs cBolMcTBa
TTpumeps 3 ¢byHkuuit yrna: tga u ctg a.
HUCIIOJIL30BAHUS C ucnoyib30BaHHEM
JUISL apKCHHYCA 1 €AMHUYHON OKPYXHOCTHU
apKKOCHHYCA BBOJIUTD MOHATUS JTUHUN
DopmyJIbl 111 1 TaHIeHCca U KOTaHIeHca
apKCHHYCA 1 YMeHnue pemaTth MUPOKHt
apKKOCHHYCa KJIACC 3aJa4 U3 pa3IMuHbIX
Konmponsnasn 1 PaszenoB Kypea, OMCKOBOt 1
paboma TBOPYECKOU J1€ATENBHOCTH

MIpH pelIeHUH 3aa4

®opmyJibl 13

CJI0KeHUsl
Kocunyc 2 3HaTh: GOPMYIIBI KOCUHYC
Pa3HOCTH U CYMMBI (4 pa3HOCTH) ABYX
KOCHUHYC CYyMMBI YTJIOB, CHHYC CYMMBI (U
JIBYX yTJIOB Pa3HOCTH) ABYX YIJIOB, CyMMa
DopMyiibl 11 1 U pa3HOCTb CUHYCOB U
JOTIOJTHUTEIBHBIX KOCHUHYCOB, (GOPMYIIBI JIJIs
yIJIOB JBOMHBIX U MOJIOBUHHBIX
Cunyc pazHoctu | 2 YTJI0B, IPOU3BEICHNE CHHYCOB




U CUHYC CYMMBI

U KOCUHYCOB. YMETh BbI-

JIBYX YTJIOB IIOJIHATDH TOKJECTBEHHBIE
Cymma u 2 npeoOpazoBaHus TPUTOHO-
Pa3HOCTb CUHYCOB METPUUYECKUX BBIPAXKEHUH C
1 KOCUHYCOB UCIIOJIb30BaHUEM BBIBEJIEHHBIX
dopmyiibl 115t 2 dhopmy.
JBOMHBIX U YMeTh NpoBOIUTH 0Ka3a-
MTOJIOBUHHBIX TEJbHbBIE PACCYKICHMUS,
yTJIOB Joru4eckre 000CHOBaHUS
[IpousseneHue 2 BBIBOJIOB, MCIIOJIb3Ysl Pa3Iny-
CHHYCOB H HBIX S3bIKA MaTEeMAaTUKH TS
KOCHHYCOB WJUTIOCTPALK, HHTEPIIpETa-
(I)opMyJ'[H I 2 WU, apryMEHTAalluu U
TAHTCHCOB J0Ka3aTcJIbCTBA.
Tpuronomerpuyec 9
KHe PyHKIUH
YHCJI0BOI0
aprymeHra
Oynkiwst y=sin X | 2 3HaTh PYHKIUU Yy =Sin X , y
OyHKIMs y=C0S X | 2 =cos X, y = tg X, y= ctg X,
Qynaxnusg y=tg X | 2 CBOMCTBA OCHOBHBIX
Oyukums y=Ctg X | 2 TPUTOHOMETPUYECKUX
Konmponwvnas 1 ¢bynakuit 1 ux rpadukos. 1o
paboma rpagukaM QyHKIUN
OIMCHIBATh X CBOICTBA.
YMeTs paccMaTpuBaTh
GyHKIIUM  Kak GyHKIHH
YHUCIa, UCTOJb3Ys CBOMCTBA
TPUTOHOMETPUUECKUX
(byHKIMI CTPOUTH UX
rpadukmu.
YMeTh onpeaensaTh 3HaUYEHNE
(GYHKINU TIO 3HAYEHUIO
apryMeHTa IpH pa3inyuHbIX
crioco0ax 3ajaHus QyHKIHH.
Tpuronomerpunuec 16
KHe YPaBHEHHS WU
HEPaBEHCTBA
IIpocreitmue 2 3HaTh: MpOCTENIINE
TPUTOHOMETPUYEC TPUTOHOMETPHUUECKHE
KH€ YpaBHEHUS ypaBHEHHUS.
YpaBHeHus, 3 Tpuronomerpuyeckue
CBOJAIIUECS K YPaBHEHUS, CBOASAILIUECS K
MPOCTEUIIIAM MPOCTEUIIIUM 3aMEHOMN
3aMEHOU HEU3BECTHOIO.
HEU3BECTHOTO [IpumeHeHne OCHOBHBIX
[Ipumenenune 2 TPUTOHOMETPUUYECKUX (HOPMYIT
OCHOBHOTO JUISL pellieHus] ypaBHEHUH.
TPUTOHOMETPUYEC OnHOpoIHBIE yPABHEHUS.
KOT'O TOXICCTBA U Pemenue npocrenmmx
OCHOBHBIX TPUTOHOMETPUUECKUX

dbopmyn st

yYpaBHEHUU. YMETh pellaTh




pelieHus

TPUTOHOMETPHUUECKUE

ypaBHEHUH. YpaBHEHUS U HEPABEHCTBA.
OnHopoaHbIe 1 Pewate ypaBHeHui ¢
ypaBHEHUS MOMOIIIbI0 OCHOBHBIX
[Ipocreiimue 1 TPUTOHOMETPUUYECKUX
HEpaBEHCTBA JIJIs ¢dbopmyi, Permate ofHOPOIHBIC
CUHyCa U TPUTOHOMETPUYECKHUE
KOCHHYCa ypaBHEHUs. YMETh peliaTh
IIpocretimime 1 YpaBHEHUS, CUCTEMBI
HEpaBEHCTBA JIJIs ypaBHEHUM, HEPABEHCTBA,
TaHreHca 1 UCIIOJIB3YS CBOMCTBA (DYHKLIUN
KOTaHIeHCa U UX TpaduuecKue
HepaBencrra, 2 IIPCICTABIICHMUS.
CBOJISIIIINECS K
MPOCTEUIIINM
3aMEHOMU
HEHU3BECTHOI'O
Brenenue 2
BCIIOMOT'aTeJIbHOT
0 yria
3ameHna 1
HEU3BECTHOTO
t=SinX+Ccosx
Konumponvnasn 1
paooma Ne3
«Pemenne
TPUTOHOMETPHYIEC
KUX YpPaBHEHUU U
HEPaBEHCTBY
Pemenue 4
TPUTOHOMETPHUYIEC
KUX YPAaBHEHUU U
HEPaBEHCTB C
apaMeTpPOM.
Pemenue 2
TPUTOHOMETPHUYEC
KUX HEPAaBEHCTB

Kopnu, crenenu, 87

Jorapu@pmsi

JleiicTBUTEIbHBIE 13

4Kncaa u

KOMOMHATOPUKA
[Tonstue 2 3HaTh 1eNble U PAllMOHATIbHBIE
JIEACTBUTEIBHOTO 4yucia, JeHCTBUTEIbHbBIE
yucia YyHuCia, METO MaTeMaTHu4ec-
MHoxecTBa 2 KOW MHJIYKIIUH, TIEPECTAHOBKH,
yucen. CBoiicTBa pa3MelleHusi, COYeTaHus,
JEUCTBUTEIBHBIX JETUMOCTb LIEJIBIX YHCET,
YHUCEL. CpaBHEHUS 110 MOJYIIIO.
Merton 1 YMeTh NPUMEHSITh METOT




MaTeMaTHYECKOU

MaTeMaTHYeCKOW UHIYKIIHH,

WHIYKIH BBITIONTHSITH BRIYUCIICHUS C
[lepectanoBku 1 JNEHCTBUTENbHBIMU YUCIIAMH,
Pa3zmenienus 1 JIOKA3bIBATh YU CJIOBBIE
Coueranus 1 HEPaBEHCTBA, PelaTh 33a4U C
JlokazaTenbCTBO 2 LICJIOYMCIICHHBIMH
YUCJIOBBIX Heu3BecTHhIMU. OnepupoBaTh
HEPaBCHCTB dbopmyaamu 11 YuCiIa
JlenuMocCTb 1 NePEeCTaHOBOK, pa3MEIICHUH 1
IEJIBIX YUCEIT couetanuid. [IpumeHaTs
CpaBHeHHS 110 1 CBOICTBA JEIUMOCTH.
MOJYJIIO M
3amauu ¢ 1
LET0YUCICHHBIMU
HEU3BECTHBIMU

PanuonajnHubie 25

YPABHEHUS H

HepaBeHCTBa
PanmonanbsHbie 1 3Hath hopMyibl OMHOMA
BBIPKEHUS HeroToHa, CyMMBI U pa3HOCTH
dopMyibl 3 cTeneHen
ouHOMa PannonansHble HepaBeHCTBa
Herotona, cymmbl Hectporue HepaBeHcTBa
Y pa3HOCTHU CucreMsbl paliioHaIbHBIX
CTEIICHEN HEPABEHCTB.

Jenenue 2 YmMmeTs npeodpa3zoBbIBATH
MHOT'OUJICHOB C palMoHaIbHBIC BBIPAKEHUS
OCTaTKOM. Pemartsp panmonanbHbie
AJroput™m YpPaBHEHMUS,

EBknuga CUCTEMBI pallMOHATBHBIX
Teopema bezy 1 ypaBHEHUH

Kopens 2 ITpumensaTs MeTO
MHOT'OYJICHAa HUHTCPBAJIOB PCIICHUA
ParmmonanbpHbie 2 HEPABCHCTB

ypaBHEHUs

Cucremsl 2

paIMoHaIbHBIX

YpaBHEHUI

MeTton 3

WHTEPBAJIOB

peuieHus

HEPaBEHCTB

PamnmonansHbIe 3

HEPaBEHCTBA

Hecrtporue 3

HEPaBEHCTBA

Cucremsl 2

paIMoHaIBLHBIX

HEPABEHCTB

KoHnTponbHas 1

pabora Ne 4

«PanmonanbHbIe

ypaBHEHUS "




HCpPaBCHCTBa

Kopens cTrenenn n 14
[Tonstue 1 3HaTh apUPMETHICCKUN
¢byHkuuu u eé KOpEHb HAaTypAJIbHON CTEIICHHU.
rpadguka CBolicTBa KOpHEHW CTENeHH N.
OyHKIws y=Xx" 2 Crenensp ¢ paluoHaIbHBIM
[lonsiTre KOpHs 1 [I0Ka3aTesIeM
CTENEHHU N CBolicTBa CTENEHHU C
Kopnu 4yeTHoi1 1 2 pauroOHAIILHBIM ITOKA3aTENIEM.
HEYETHOMU YMeTh NPUMEHSATh CBOMCTBA
CTEIIECHEH. CTEIEHU C PALIMOHAIIbHBIM
Apudmernueckuii | 2 II0Ka3aTeJIeM,
KOPEHb MOHSTUE CTEIIEHU C
CBoiicTBa KOpHEH | 2 HppalMOHAIbHBIM
CTemeHu N nokasaresieM. BoInoiaHsaTe
DyHKIH Y= Ux, |1 npeoOpa3oBaHUs }
>0 UPPALMOHAIBHBIX BbIPAXKECHUII.
= @opMynMpoOBaTH CBOWCTBA
Oynknus y= Y |1 (YHKIIUHU U CTPOUTH TpaduK.
Kopens crenenun
n u3
HaTypaJIbHOTO
yucia
KonTposibHas 1
pabora Ne 5
«Kopens crenenn
ny»
Crenenb 14 3HaTh MOHSTHS U CBOMCTBA
MOJIOKUTEJIBHOT 0 CTETIEHH C PALIMOHAIBHBIM
YHCcIa nokazaresnem. [Ipenen
Crenens ¢ 1 I10CJIEIOBATEIbHOCTH.
palroHaIbHBIM CaolicTBa IpeIenoB.
MOKa3aTeieM beckoneuHo yOsiBaromias
CsoiicTBa 2 reoMeTpuYecKas IIporpeccus.
CTEIIEHU C Yuco e.
palroOHaIbHBIM YMeTh HaXOAUTh CYMMY
MIOKa3areieM 0eCKOHEeUHO yObIBarOLIeH
[MonsTre npenena | 2 reOMEeTPUUECKOI MPOTrpeccuu
[IOCJIEIOBATEIBLHO U ONPEAEIIATh YHUCIIO € U
CTH CTENEHb C UPPALUOHATIBHBIM
CaoiicTBa 2 IIOKa3aTeleM ¢
MpeneIoB HCIIOJIB30BAaHHUEM IIPEACTIa
Beckoneuno 2 IIOCJIEJOBATEIBHOCTH.
yOBIBaIOIAs [TpuBoANTE TpUMEPHI
reoMeTpHyecKas MIOCJIEI0BATEIBHOCTEH,
rporpeccus UMCIHOIINX U HE HMCIOIIIHX
Yuciio e 1 npezesna, BBIYUCIIATh
IMousire cremenu | 1 HECJIOKHbIE TIPEJIEIIbI, pellaTh
c 3a/1a4M, CBA3aHHbIE C
MPPALHOHAILHBIM 0eCKOHEUHO yOBIBaOLIEH
OoKa3aTeaeM re€OMETPUUECKON
IokaszaTensHas 2 nmporpeccuen. 3HaTh CBOWCTBA

byHKIUS

MOKa3aTeIbHON (QYHKIIUH,




KontponbHas 1 CTPOUTH €€ TpaduK.
pabota Ne 6 OnuceIBaTh €€ CBOMCTBA.
«CreneHp YMeTb oiab30BaThCs
MOJI0KUTEIBHOTO TEOPEMOM O TIpEAENe
qucia MOHOTOHHOM OTrpaHUYEHHON
10CJIEJIOBATEIbHOCTH.
10 | Jlorapudmbl 8
[TonsiTne 2 3HaTh NOHSTHE U CBOMCTBA
sorapudma norapuMoB, jorapupmMu-
CoiicTBa 3 YeCKOH (yHKINU.
Jorapu(mMoB Jecsituunslii Jorapudm.
Jlorapudmuuecka | 1 Jlokxa3bIBaTh CBOMCTBA
st pyHKIUS jorapu(MoB U IPUMEHATH
CBOICTBa Mpu Mpeodpa3oBa-
HUU YMCIOBBIX U OYKBEHHBIX
BBIPAKECHUU. Y METh
peoOpa3oBLIBaTh CTEIICHHBIE
1 OYKBEHHBIE BBIPAYKCHUS.
JlecaTuunbIe 1
jorapu@mbl
CremneHHble 1
GbyHKIIUN
11 | lloka3aTejibHBIE H 13
Jorapupmmuyeckue
YPABHEHHUS U
HepaBeHCTBA
IIpocreiimme 2 3HaTh U yMETh PELIaTh
MOKa3aTeIbHBIC MPOCTEHIINE MOKa3aTENbHBIE ,
ypaBHEHUs norapudmuyeckue ypaBHEHUS,
[Ipocrerimue 2 pelarb ypaBHEHUS U
norapumMudecKu HEpaBEHCTBA, CBOJSALIUXCS K
€ YpaBHEHHUs MPOCTEUIIINM, 3aMEHOU
YpaBHeHus, 2 HEU3BECTHOTO.
CBOJSIINECS K
MPOCTEUIIIAM
3aMEHOU
HEU3BECTHOTO
[Ipocreitmue 2
TOKa3aTeIbHBIC
HEpPaBEHCTBA
[Ipocreitmme 2
norapuMUIecKu
€ HEpaBEeHCTBA
Hepagencraa, 2
CBOJISITITNECS K
MPOCTEUILIUM
3aMEeHOU
HEU3BECTHOT'O
KonTposbnas 1
pabota Ne 7
«Iloka3arenbHbIe
u

Jorapu(PMUIecKu




€ YpaBHEHHUS U

HEPABEHCTBA
Pemenne 4
IMOKa3aTeIbHbIX
ypaBHEHUH U
HEPaBEHCTB C
apaMeTPOM.
DJIeMeHThI TeOPUH 9
BEPOATHOCTEH
12 | BeposiTHOCTD 6
COOBITHI
[TonsiTue 3 3HaTh NOHITHE BEPOSATHOCTH
BEPOSTHOCTH COOBITHSI, CBOMCTBA BEPOST-
COOBITHS HOCTEH COOBITHH, OTHOCH-
CBoiicTBa 3 TeJIbHAsl 4acToTa COOBITHH,
BEPOSTHOCTEH yCIIOBHAsI BEPOSTHOCTb.
COOBITHI VcTaHaBIMBaTh HE3aBUCH-
MOCTb CITyYaiHbIX BETUYHH.
Jlenatb 000CHOBaHHBIC
MIPEAINOJI0KECHHS O He3a-
BUCHMOCTH CIIy4alHBIX
BEJIMYMH HAa OCHOBAaHUH
CTATHUCTHYECKHUX JTAHHBIX.
13 | Yacrora. 3
YcaoBHan
BEPOSITHOCTH
OtHocuTenbHas 2
4acToTa COOBITHUS
VYcnosuas 1
BEPOSITHOCTD.
HezaBucumeie
COOBITHS
14 | MaremaTn4eckoe 4
OKMJaHHe. 3aKOH
00JILIINX YHCEJI.
Marematuueckoe | 1
OKHJaHUE
CI0XKHBIH OITBIT 1
®opmyna 2
bepnynnu. 3akon
OOJIBIIIMX YKCEIl
15. | Urorosoe 15
NMOBTOPEHHE
[IpeobpazoBanue | 2
TPUTOHOMETPHYEC
KHUX BBIPaXKCHUM.
Pemenne 2
TPUTOHOMETPHYEC
KUX YPAaBHEHUU.
Pemenne 2
TPUTOHOMETPHYIEC

KHUX HCPABCHCTB




[IpeobpazoBanue | 2
BBIPAKCHU,
coJieprKaIInx
J0rapuQmsl 1
CTETICHH.
Pemenue 2
MOKa3aTeIbHbIX
YpaBHEHUH U
HEPaBEHCTB
Pemenue 2
JorapuMuvecKu
X YpaBHEHHUU U
HEPaBEHCTB
Pemenue 3
ypaBHEHUH U
HEPaBEHCTB,
COJIep KaIInX
MIEPEMEHHYIO 1101
3HAKOM MOJYJISL.
Urorosas 2
KOHTpPOJIbHAs
pabora.
11 Kaace.
Ne HanmeHnoBanue Tema ypoka Iliianupyembie pe3yabTaThl
n/m | pazgeia 5 yacos
B
HeaeJar0
1 DOYHKIHMT U UX 11
rpaguxu
OnemMeHTapHbIE 1 3HaTh OnpeeNeHHs
GyHKIMU. AJIEMEHTapHOH PyHK-
O6mactpb 1 [IAU, OTPAHUYCHHOM,
onpeneaeHus u 4ETHOH (HEUETHON ),
00J1aCTh U3MEHEHUS NEPUOINYECKON,
byHKIHIA. BO3pacTaroIIei
OrpaHn4eHHOCTh (yOmIBaro1ei)
GbyHKIMN byHKIMN.
YeTHOCTD, 2 Jloka3bpIBaTh CBOMCTRA
HEYETHOCTb, byHKIUH, uccneno-
NEPUOJUYHOCTD BaTh (DYHKIIUU
byHKIIHIT 3IIEMEHTapHBIMA
[IpomexyTku 2 CpeCcTBaMH.
BO3pacTaHusl, BeinonusaTh
yOBIBaHUS, npeoOpa3oBaHUs
3HAKOIIOCTOSHCTBA U Fpa(i)I/IKOB
HyIu QyHKIUI JJIEMEHTaPHBIX
HUccnenoBanue 1 (GyHKLIUH: CIBUTH
GbyHKIMHI 1 BJI0JIb KOOPJIMHATHBIX

MOCTPOSHHE UX
rpadguKoB

ocel, cokaThe u
pacTshKeHueE,




3JIeMEHTapPHBIMU
METOIaMH

OcHOBHBIE CTIOCOOBI
npeoOpazoBaHus
rpadguKoB

I'paduku GyHKIMii,
CoZIeprKaIX MOIYIIH

I'paduku crnoKHBIX
byHKIMI

OTpa)XeHHE
OTHOCHTEIIBHO OCEi,
CTPOUTH TpapuKu
byHKIHHA, coaep-
KaIUX MOIYJIH,
rpaduKu CIOKHBIX
¢bynkuwmii. [To rpadu-
KaMm (yHKIui ornm-
ChIBaThb HMX CBOMCTBa
(MOHOTOHHOCTB,
HaJIMYUe TOYEK
MaKCUMyMa, MUHUMY-
Ma, 3HAYE€HHUS MaKCHU-
MyMOB U MUHUMY-
MOB, OTpaHHYCH-
HOCTb, YETHOCTD,

HEUETHOCTD,
MEPUOIUYHOCTH )
I1.2 | lIpexen pyHKkuMHU K
HeNpepbIBHOCTH

[TonsiTue npenena OOBSCHATE U

GbyHKIHIN WITIOCTPUPOBATh

OnHocTopoHHHE ITOHATHE IIPEACIIA

IpeeIbl (GyHKLIUU B TOYKE.

CBOICTBO Mpeenon 11pnBoAHTE MpHMEpE!

b yHKIHA. byHKIMi, He

Tonatne HMEIOLIMX Hpefiena B
HEKOTOpPOM TOUKE.

HEHPEPBIBHOCTH 3HaTh U TPUMEHATH

(yHiHy CBOICTBa NPENEIIOB,

HenpepeiBHOCTH HENpPEepPhIBHOCTh

SICMCHTAPHBIX (byHKLNU, BBIYUCTIATD

(yrKImit npeensbl QYHKIHMiA.
AHanu3upoBarb
MOBe/eHNE (PYHKIMM
Ipu X+ ,Ipux —

Pa3peiBHBIE DyHKIIUN

I1.3 | O0paTHbIe
byHkunn

[TonsiTue obpatHOI
byHKIIIN

B3aumHo obpaTHbIE
byHKIIIN

OObpatHbie
TPUTOHOMETPHUYCCKHUE

byHKIIIN

[Ipumeps! nenosms-
30BaHUs1 0OpATHBIX
TPUTOHOMETPUUECKUX

byHKIII

KontponbHas pabota

3HaTh OMpEIEIeHNE
¢byHkunu, oOpaTHOM
JTaHHOM, YMETh
HAXOJUTh (HopMyIy
¢byHKIIMH, 0OpaTHOM
JaHHOM, 3HATh
OTIpe/IeICHNUS
¢byHKUIMH, 0OpaTHBIX
4ETBIPEM OCHOBHBIM
TPUTOHOMETPHUYECKUM
(GyHKIHSIM, CTPOUTH
rpaduk o0paTHO
byHKIUHA




Nel «®DyHk1Mu 1

rpauKm»
1.4 | IIpousBoaHas 12
Tloustue 2 Haxonuts
IIPOU3BOIHOMN MTHOBEHHYIO
[IpousBoHas 2 CKOPOCTbh U3MEHEHUS
CYMMBI. GyHKIHIH.
[IpousBogHas Brruucnars
pasHoCTH MpUpaICHIE
HenpepbiBHOCTH 1 (YHKIMH B TOYKE.
(GYHKIIUH, IMEIOIIINX Haxomuths mpemen
MIPOU3BOJIHYIO. oT-
Juddepenuman HOILICHUS Dy
[TpousBoaHas 2 3HaTh OIpeaeIeHre
MIPOU3BE/ICHUA. po-
IIpousBogHas Dx u3BonHoM
YaCTHOI'O ¢bynkuuu. Beraucnste
IIpousBoaHbIe 1 3Ha4YeHUE
SJIEMEHTaPHBIX IPOHU3BOAHOM
GyHKIMI GbyHKIIMH B TOYKE (110
IIpousBogHas 2 orpencne-
CITOKHOM (QyHKINH HUO). BeIBOIUTH 1M
IIpousBoHast 1 UCIOJIb30BaTh
0GpaTHO# ByHKIMHK MpaBWJIa BBIYUCIICHUS
KonTponsHas padota | 1 npou3BojHoH. Ha-
Ne2 «IIpounsBoanas» XOIUTb NPOU3BOAHBIC
CYMMBEI ¥ TIPOH3BEJIC-
HUS JBYX (yHKIUI;
gactHoro. Haxomuth
MIPOU3BOTHBIC
AIIEMEHTAPHBIX
¢byuknuii. Haxonuts
MIPOU3BOTHYIO
CJIO)KHOM (yHKIINH,
oOpatHOW (pyHKIMU
I1.5 | Ipumenenne 18
MPOU3BOJAHOM
MakcumyMm u 2 Haxonuth TOukM
MUHUMYM () YHKITAA MUHUMYyMa U
YpaBHeHHE 2 MaKCcUMyMa
KacaTelbHOU ¢byakuun. Haxonuthb
[Tpubnuxennbie 1 HanOoJpIlIee W HaW-
BBIYHCTICHUS MEHBIIIee 3HAYCHUS
Teopema o cpemnem | 1 byHKIMK Ha
Bo3spacranue u 2 OTpE3KE.
yObIBaHUEe (QyHKITHI Haxonuts yrioBoi
[TpounzBoaHBIC 1 KOO hUIUEHT
BBICIIUX ITOPSAIKOB Kacaresb-
BrimykiocTs 1 HOM K rpaduKy

rpadguka QyHKIIIH

(GyHKLINU B TOUKE C




OkcTpemyM pyHKIHUU | 2 3aJIaHHON a0CITUCCOM

C €IMHCTBECHHOU x0. 3anuceIBaTh

KPUTUYECKOMW TOUKOMN YpaBHEHHE

3amaun Ha MaKCUMyM | 2 KacaTeIbHOM K

1 MUHUMYM rpaduky GyHKIUH,

Acumntotsl. [lpobuo | 1 3aJ]aHHOU B TOUKE.

- TUHEHas QYHKIUS ITpumenATH 1po-

ITocTpoenue 2 M3BOIHYIO JUIS

rpadukoB QpyHKIIUU C npuoIIn-

MIPUMEHEHHEM KEHHBIX BBIYMCIICHUM.

MIPOU3BOIHOM Haxonguts

Kontponbnas padora | 1 MPOMEKYTKH

No3 «IIpumenenue BO3pacTaHus U

IPOU3BOIHOI yObIBaHUs QYHKIHH.
Jloka3pIBaTh, 4TO 3a-
JTaHHas QYHKIHS
Bo3pacrtaer (yObIBaeT)
Ha YKa3aHHOM IIpOMe-
)kyTtke. Haxonuts
Hau-Ooblee U
HAaUMEHbB-IIICe
3HaYeHUs] (PYHKIIHU.
Haxonute BTOpYyIO
MIPOU3BOIHYIO H
YCKOpEHHe Tporiecca,
OTIHCHIBAEMOTO TIPH
OMOUIN (POPMYIIBIL.
Hccenenosars
GbyHKITIIO
C TMTOMOIIBIO
MPOU3BOJHON M
CTpOUTDH €€ rpaduk.
IIpuMeHnATs npous-
BOJHYIO TIpH
pelieHnn
TCOMETPHUCCKHUX,
(bUBUIECKUX
U IPYTUX 3a/1a4

I1.6 | IlepBooOpa3Hasi u 15
HUHTErpaJj

[Tonsitue 3 3HaTh U MPUMEHSTH

epBOOOpa3HOI OTIpeNieIeHne TepBO-

3ameHa nepeMeHHou. | 2 o0pa3Ho# 1

WNuTerpupoBanue mo HEOIpeeNEHHOTrO

JacTsIM Haxomguts

ITnomans 1 nepBOOOpa3HbBIE

KPUBOJIMHEWHON 3JIEMEHTaPHBIX

Tparnenuu byHKIHH,

OrnpeieeH b 2 nepBooOpasHbIe

HHTerpal

kf(x) u f(kx +b).




[TpubnmxenHbIe
BBIYUCIICHUS
OTIPEICIIEHHOTO
UHTETpaja

®opmyna HerotoHa -
JleiiGHu1a

CBoiicTBa
OnpeIeICHHBIX
HWHTETPaJIOB

[Ipumenenue
OIIpEAEIIEHHBIX
HHTErpajIoB B
TeOMETPUUYECKUX U
(bu3nUecKuX 3a1a4ax

[Tonstne
muddepeHIHaIbHOTO
ypaBHEHUS

3anauu, NPUBOISIINE
K

g hepeHIMATEHBIM
ypaBHEHUSIM

KontponbsHas padora
Ned «IlepBooOpa3Has
Y UHTETpam»

HNuterpuposars
}yHk-

WA TIPU TIOMOIIN
3aMEHbl MIEPEMEHHOI,
MHTETPUPOBAHUS 10
yacTsaM. BberaucisTh
IJI0IA b
KPUBOJIMHEUHOM
Tpaneuuu. Haxoauts
PUOIKEHHBIE
3HAYEHUsI HHTETPAJIOB.
Brerauciars nomanb
KPUBOJIMHEUHOU
Tpaneuuu, UCIoIb3yst
reOMETPUYECKUI
CMBICII
OIpEeIeIEHHOTO
WHTEerpaa,
BBIYUCIISITH
OIpeIEeIEHHBIN
WHTErpaJl pu
MOMOIIHU (hOPMYITBI
Hprorona—
Jleitbnuua. 3Hath

U TIPUMEHSTH
CBOMCTBA
OIPENEIEHHOTO
WHTEeTrpaa,
MPUMEHSATH
OIpEICIIEHHBIE
WHTETpaJIbl pU
pELIeHNU TEOMETPH-
YEeCKUX U (PU3HUECKUX
3amad. Pemars
TuddepeHIaIbHbIe
ypaBHEHUs, 3aJla4yH,
MIPUBOJIATINE K

g epeHIaIbHbBIM
YpaBHEHUSIM

I1.7 | PaBHOCMJIBHOCTD

YPABHEHUI U

HEPaBEHCTB
PaBHOCHIBHBIE
npeoOpa3oBaHUs
YpaBHEHUI
PaBHOCHIBHBIE
npeoOpa3oBaHUs
HEpPaBEHCTB

3HaTh ONpEaEIEeHNE
PaBHOCHJIBHBIX YpaB-
HeHUll (HEepaBEHCTB)
U
npeoOpa3oBaHus,
npu-
BOJALINE JAHHOE
ypaB-HEeHUE




(HEepaBEHCTBO)K

PaBHOCUIILHOMY,
YCTaHAaBIIMBATh
paBHO-

CUJIBHOCTh YpaBHEHHIA
(HEepaBEeHCTB)
I1.8 | YpaBHenus - 9
cJIe/ICTBUS
[lonstue ypaBuenus | 1 3HaTh OnpeeIeHNe
-CIIEACTBHUS ypaBHEHHUSI-
Bossenenue 2 CIIC/ICTBHSL,
yYpaBHEHUS B YETHYIO npeoOpa3oBaHus,
CTENEHb MPUBOJIALINE JaHHOE
[ToTenuupoBanue 2 ypaBHEHHUE K
Jorapu(pMUIECKUX YpaBHEHHUIO-
ypaBHEHUH ciencTBuio. Pemats
Hpyrue 2 YpaBHEHUA IIpU
npeoOpazoBaHms, oMoy rnepexona
MIPUBOIAIIUE K K YpaBHEHUIO-
YPaBHEHUIO - CJIEJICTBUIO
CIIEJICTBUIO
[IpumeHenue 2
HECKOJIbKUX
npeoOpa3oBaHUi,
MPUBOISALINX K
YpaBHEHHUIO -
CIIEICTBUIO
I1.9 | PaBHOCHJIBHOCTH 13
YPABHEHUIl U
HEPaBEHCTB
cucreMam
OcHOBHbIE IOHATHUS 1 Pemate ypaBHEHMS
Pemenue ypapuenuii | 2 IEPEXOAOM K pPaBHO-
C TIOMOIIIBIO CUCTEM CUJIBHOM CHCTEME.
Pemenue ypapuenuii | 2 Pemars ypaBHeHUs
C MIOMOIIIBIO CUCTEM BUJA
Vpasuenue Buzia f( o | 2 f (a(x)) = f (b(x)).
(x))=1f(B (x)) Pemats HepaBeHCTBa
Pemenue HepaBeHcTs | 4 EPEX0I0M K
C TIOMOIIBIO CUCTEM PaBHOCHIIBHON
HepasenctBo Buga f( | 2 cucreme. Pemarp
a (x))>f( B (x)) HepaBeHcTBa Buja f
(a(x)) > f (b(x))
I1.10 | PaBHOCHJILHOCTDH 11
YPaBHEHUI HA
MHOKeCTBaxX
OcCHOBHBbIE NIOHATUS 1 Pemate ypaBHEHUs
Bo3Benenue 2 Py TOMOIUIA

YpaBHEHHUS B YETHYIO
CTEINEHb

PaBHOCHUJIIBHOCTH Ha
MHOXKECTBax




VYMHOXeHHE
ypaBHEHUS Ha

GbyHKIHIO

HApyrue
npeoOpazoBaHus

YpaBHEHUS

[Ipumenenue
HECKOJIbKUX
npeoOpa3oBaHMiA

YpaBHeHus ¢
JOTIOJTHUTEIbHBIMU
YCIIOBUSIMU

KonTtposnsHas padora
Ne5
«PaBHOCHUIIBHOCTD
ypaBHEHUH U
HEPABEHCTBY

I1.11

PaBHOCHJIBLHOCTH
HEPaBeHCTB HA
MHOKeCTBaXx

OCHOBHBIE TTOHSTHSA

BosBenenue
HepaBeHCTB B ‘-IGTHYIO
CTEIIEHb

YMHOXKEHUE
HEpPaBEHCTBA Ha

GbyHKIHIO

Apyrue
npeoOpa3oBaHus

HEPABCHCTB

[IpumeHenue
HECKOJIBKUX
npeoOpa3oBaHMi

Hepasencrsa ¢
JOTIOJIHUTEIbHBIMU
YCIIOBUSIMU

Hecrtporue
HEPaBEHCTBA

3HaTh U yMETh
pelaTbh HepaBEHCTBA
IIPU IOMOILLU
PaBHOCHJIBHOCTH Ha
MHOecTBax. Pemars
HECTporue
HEPABEHCTBA.

I1.12

Meton
MPOMEKYTKOB LISl
YPABHEHUI U
HEPaBeHCTB

VYpaBHeHue ¢
MOZYJISIMH

Hepagenctso ¢
MOZYJISIMH

Meto HHTEpBAIOB
JUTSI HETIPEPBIBHBIX

byHKIII

Pemars ypaBHeHuUs u
HEPABEHCTBA C
MOJIYJIIMU, PELIaTh
HEPABEHCTBA IIPU
IIOMOUIN METO/1a
WHTEPBAJIOB IS
HEIPEPBIBHBIX




KontponbHas padota GyHKIHA.
Ne6 «Meton
IIPOMEXYTKOB ISl
ypaBHEHUH U
HEPaBEHCTBY
I1.13 | Ucnoab30BaHue
CBOMCTB (PyHKUMI
NPHU pelieHnH
YPaBHEHUI U
HEPaBeHCTB
Hcnons3zoBanue Hcnons3oBats
obmacreit CBOICTBA (PYHKIUH
CyIIIECTBOBAHUS (obnacreit
byHKIIUN CyIIIECTBOBAHUS ,
Hcnonb3oBanue HEOTPULATEIbHOCTH,
HEOTPULIATEIBHOCTU OTPaHUYEHHOCTH) TPU
byHKIIUN pELIeHNN YpaBHEHUI
Hcnonb3oBanue Y HEPABEHCTB B
OrpaHUYEHHOCTH MPUKIIAHBIX 3a/1a4ax.
GbyHKINN Hcnonb3oBarh
Hcnonp3oBanue MOHOTOHHOCTb U
MOHOTOHHOCTH OKCTPEMYMBI
OKCTPEMYMOB (byHKIMH , CBOWCTBA
GbyHKIHIN CHHYCa U KOCHHYCA.
Hcnonb3oBanue
CBOMCTB CHHYCa U
KOCHHYCa
I1.14 | Cucrembl 3HaTh onpeeneHne
YPaBHeHMIi ¢ PaBHOCUIIBHBIX
HECKOJbKHUMH CUCTEM YPaBHEHHUH ,
HEM3BEeCTHbIMH npeodpa-30BaHus
MPUBOJAIINE JAaHHYIO
CUCTEMY K
PaBHOCUIIBHOM.
Pemars cucremsl
YpaBHEHUU IIpU
IIOMOUIH Iepexoa K
PaBHOCWJIBHOM
cucreme. [Ipumensats
paccyXeHHUs ¢
YHCIIO-BBIMU
3HAUYEHUSIMU TPU
pEIIeHNN ypaBHEHU
Y HEPaBEHCTB.
PaBHOCMIIBHOCTB
CUCTEM

CucreMa- cieqcTBUE

Merton 3aMeHbI
HEU3BECTHBIX

Paccyxnenue ¢




YK CIIOBBIMU
3HAYEHUSIMU NIPU
pEeLICHUU YPaBHEHU
U HEPAaBEHCTB

KontponpHas pabora
Neo7 «Pemenue

ypaBHEHUH,
HEPaBEHCTB U
CUCTEM»
I1.15 | YpaBHeHus,
HEPaBEeHCTBA H
CHCTEeMBI C
napaMeTpamu.
VYpaBHeHus ¢ CucremaTu3upoBaTh
rapameTpom 3HAHUSA O pelIeHUU
Hepagenctna ¢ 3a/1a4 ¢ mapaMeTpaMu.
rapameTpom
Cucremsbl ypaBHEHUI
C IapaMeTpoM
3ajauu ¢ yCIOBUSIMHU
I1.16 | KomiuiekcHble
LU N ER
AJiredpanyeckas
dopma n
reoMeTpuyecKas
HHTepHpeTauus
KOMILIEKCHBIX
yuceJl
Anrebpanyeckas [TpumeHsTH
¢dopma pasnuyHble (HOPMBI
KOMIUIEKCHBIX YHCEN 3anucu
ConpsxeHHbIE KOMIUIEKCHBIX YHCell:
KOMILJIEKCHBIE YuCia anreOpanveckylo,
I'eomeTrpuueckas TPUTOHOMETPHYECKYIO
WHTEpIpeTaus U TI0KAa3aTeNIbHYIO.
KOMILJIEKCHBIX YHCell BoinonusaTte ¢
I1.17 | TpuronomeTpudeckas KOMIUIEKCHBIMU
(hopMa KOMIUIEKCHBIX YHUCIIaMU
qucen CIIOXKEHHE,
Tpuronomerpuyec- BRIYUTAHHE,
Kast popma YMHOXEHHUE, IEIICHUE,
KOMIIJIEKCHBIX YHCE BO3BCICHUC B
Kopnu u3 HaTypaJabHYIO
KOMIUJIEKCHBIX YHCEI CTCIICHB,
U X CBOICTBA. U3BJICUYEHUE KOPHS
I1.18 | Kopun CTENeHH n, BbIOMpas
MHOI'04JICHOB. NOAXOsIIy 0 popMy
IToxazarejabHasi 3alI1CU KOMIIJICKCHBIX

dopma

yucen. [lepexoauts




KOMIIJIEKCHBIX 0T anredpanyeckoi
yuces 3aucu
Kopuu muorounenos | 1 KOMIUIEKCHOTO YHCIa
[TokazarenpHas 1 K
bopma TPUTOHOMETPUYECKON
KOMILIEKCHOT'O 4YMclia U K IIOKa3aTeIILHOM,
oT
TPUTOHOMETPUYECKOMN
Y MOKa3aTeJIbHON
bopmbI K
anredpanvecKo.
Jloka3beIBaTh CBOMCTBA
KOMILIEKCHO COIpsi-
JKEHHBIX YHCEI.
N3o0paxath
KOMILJIEKCHBIE YuCiIa
TOYKaMHU Ha
KOMIUIEKCHOM
MIJIOCKOCTH.
WNurtepnpernpoBath Ha
KOMIUIEKCHOM MJI0C-
KOCTHU
apudmernyeckue
JICUCTBUS C KOMILIEK-
CHBIMU YHCIIAMH.
®opMyIHpoOBaTH
OCHOBHYIO TEOpEMY
anre6psl. BeiBOIUTH
MIPOCTEUILINE
CJIEICTBUS U3
OCHOBHOW T€OPEMBI
anreOpbl
I1.19 | UToroBoe 39
NOBTOpeHHE
[IpeobpazoBanue 2
TPUTOHOMETpHUYEC-
KHUX BBIpaXKCHUMH.
Pemenne komOuHM- 4
POBaHHBIX TPUTOHO-
METPUYECKUX
YPaBHEHUM.
Pewenue 2
TPUTOHOMETPHUYIEC-
KHX HEPAaBEHCTB
[Ipeobpa3zoBanue 2

BBIPAXKEHUM, COllep-
JKaIMX JJorapudmel 1
CTETICHH.

Pemrenne nokasa-




1 HEPaBEHCTB

TEJIbHBIX YPABHEHUI

Pemmenue norapud-
MUYECKUX ypaBHE-
HHI 1 HEPABEHCTB

1 HEPaBEHCTB,
CoJIepIKaIIIX
MEPEMEHHYIO TIOJ
3HAaKOM MOJYJIS.

Pewenne ypaBHeHUI

3aJa4 Ha CJIO0KHBIC
IIPOLICHTHI.

Pemenue TeKCTOBBIX

10

Pemenue 3aau Ha

ACIIMMOCTD

CBOMCTBA YHCEII U Ha

Hrorosas
KOHTpPOJIbHAs paboTa
Ne8

I'eomerpus

10 kaacc.

IToBTOpPEHME

Teopema
Munenasgs u Yesnl
B 3aJa4ax

BBenenne B
CTEePeOMeTPHI0

AKCHOMBI
CTEPEOMETPUH

CnencrBus u3
AKCUOM

Pemenue 3amau
Ha TPUMEHEHHUE
aKkCcuoM W HX
CIIEICTBUH .

[Tepeceuenne
psAMON u
TJIOCKOCTH, JBYX
TIOCKOCTEMN

Pemenne  3amau
CTEPEOMETPUU Ha
JIOKA3aTeIbCTBO,
BBIYMCIICHHC,
MTOCTPOCHHE.
[Toctpoenue
CeUeHUI u
BBIYUCJIICHHUC
mIoniaaei

OTUX

Crpouth n300paxeHust
KyOa, mapasuiesiernurnena,
MIPU3MBI, TUPAMUJIBI,
cdepsl U mapa.

Ha monensx u nzobpaxe-
HUSX MHOTOT'PAHHUKOB
ompenensarts (1300paxarp)
TOYKH, PSMBIC, TUIOCKOCTH;
MIPOU3BOIUTH
CUMBOJIMYCCKUE
0003HaYCHMSI, 3AITUCH.
DopMyIHpOBaATh U
WJLTIOCTPUPOBATH

aKCHOMBI CTEPEOMETPUU

C UCTOJIb30BAHUEM-
MU300pakKeHUI

1 Mojieniel Kyoa,
napajuieNienumne1a, Ipu3Msl,
nupamubl. Pemars 3apaun
Ha JT0Ka3aTeIbCTBO
MIOCTPOCHHE, UCTIONB3YS




CCUCHHUM. aKCUOMBI CTEPEOMETPUH.
KonrponbHas BeipabaTeiBaTh HaBBIK
pabora Ne 1 HA4YMHATbH PELICHUE
«BBeienue B CTEPEOMETPUYECKON 3a/1a4u
CTEPEOMETPHION ¢ uzo0pakeHus Guryp
[Mpsambie B
NPOCTPAHCTBE
[Tepecekaroniue-
csl, apajuiesIbHbIE @opMyIMpPOBATH OIIPENCICHUE
U CKpeluBaro- IIEPECEKAIOIINXCS,
1iyecst MpsiMble B HapajuleIbHbIX U
IIPOCTPAHCTBE. CKPEILMBAIOIINXCS IIPSAMBIX B
[Ipusnaku ckpe- IIPOCTPAHCTBE.
LIMBAIOLINXCS DopMyIMpOBaTh ONPEAEICHUE
MPSIMBIX IapaJUIEIIbHBIX IIJIOCKOCTEN B
Pemenune  3amau IIPOCTPAHCTBE,
Ha B3alMHOE (GbopMynupoBaTh U AOKA3bIBATH
pacrosoxeHue TEOpEMY O Tpex
MPSIMBIX B NapajuleIbHbIX IPSIMbIX B
IIPOCTPAHCTBE npoctpaHcTBe. OOBIACHATH
[TapannenbHbie IIOHSITHE TETPAdAPaA U
psiMbIe B IapajuleJIeUIeNa, UX CBONCTB
MIPOCTPAHCTBE. U 351eMeHTOB. CTpOUTH
[MapannensHOCTh AJIEMEHTApHbIE CEUCHUS
Tpex HPSIMBIX. TeTpa’apa u
[TapannensHOCTD napajuleJenunena.
MPSIMBIX B
IIPOCTPAHCTBE
Hampasnenue B
MIPOCTPAHCTBE.
VYrusl ¢ coHa-
MIpaBJIEHHBIMU
CTOPOHAaMHU
Pemrenne  3amau
Ha B3alMHOE
pacIoynoxeHue
MIPSIMBIX B
MIPOCTPAHCTBE
IToBTOpeHUNE
TEOpUH, pPELIECHUE
3a/1a4.
KontponbHas
padota Ne 2
«IIpsimble B
IIPOCTPAHCTBE
IMapaesbHOCTH
npsaMoit H
IVIOCKOCTH
Onpenenenue
HapauIeIbHBIX
psAIMOM u

IIIIOCKOCTH.




[Ipusnak mapan-
JNEABHOCTH  TIpsi-
MOH H IIJIOCKOCTH.
Pemenne  3amau
Ha  JIOKa3arellb-
CTBO C UCIOJIb30-

BaHHEM IpU3HAKA
napajuieIbHOCTH

MpSAMOit u
IUIOCKOCTH.

Pemenue
KOHCTPYKTHUBHBIX
3a/1a4 CTEPEo-
METpUHU O IIpo-
BEJICHUM  4epe3
JTAHHYIO TOUKY:
a)npsiMoii, mapa-
JUIEILHOM TaHHOMI
IUIOCKOCTH;
0)IIOCKOCTH,
NapajuIeIbHON
JTAHHOU MPSIMOIA.

Teopema 0 nuHUMA
MepEeCeUCHUS
JIBYX TIOCKOCTEH,
OJIHA U3 KOTOPBIX
MPOXOIUT  Yepe3
MpsIMYIO, TTapai-
JIEIBHYIO IPYTON
IJIOCKOCTH.

Teopema o

JMHUA
HepecedeHust
JIBYX IUIOCKOCTEH,
Kaxjaas u3
KOTOPBIX
MIPOXOJUT Yepe3
OIHYy W3 JBYX
apajuIeIbHbIX
MPSIMBIX.

Teopema 0
IJTOCKOCTH,
MPOXOSAIIEH
yepes OAHy U3
JIBYX CKpelluBa-
FOIUXCS  TIPSIMBIX
napajuieabHO
JIpyrol  mpsiMOM.
Pemenue 3agau
Ha CBOMCTBA
napajuieIbHbIX




NpSAMOit
TUIOCKOCTH C
UCIOJIb30BaHUEM
n300pakeHuil ma-
pajuienenumnesa,
KyOa, IUpaMHJIbI.

Pemenne  3amau
Ha  IOCTPOCHHUE
CeUeHHI
napasuieenuie1a
Ky0a, TeTpa’apa
IUIOCKOCTBIO,
napasieabHON
JTAHHOW MPSIMOIA;
Brruucnenue
IIoIa e
MOCTPOEHHBIX
CCUCHMHI.

Pemenue 3agau
Ha  TIOCTPOCHHUE
CEUCHUI
napajuiesenurena
Ky0Oa, TeTpaspa
IIOCKOCTBIO,
napajuieIbHOU
JTaHHOM
MIOCKOCTH.
Brranciaenue
niomaaei
MMOCTPOEHHBIX
CEUYCHMH.

IToBTOpEeHHnE
TEOPUH 0
MapajuIeIbHOCTH
MIPSIMBIX u
IIJIOCKOCTEN
B 3aJayax Ha
JTI0Ka3aTesIbCTBO,
IIOCTPOEHHUE
Y BBIYHMCIICHHE.

IlepnenauKyJIsipHO

CTh  NpAMOA H

IJIOCKOCTH

[Iepnenpukynspa
bl€  IIpsAMbIE B
IIPOCTPAHCTBE.
[TapamiensHbie
MpsIMBIE,

NIEepIEH IUKYIISAP-
HBIE K INIOCKOCTH.

IIpusnaxk
NIEPIECHIUKYIIAPH
OCTH IpsIMOM U

OOBACHATD, KaKHe MpsMbIE
Ha3bIBAIOTCS
MEPIEHANKYIISIPHBIMU B
IIPOCTPAHCTBE.
@opMynHpOBATh ONIPENEIICHNE
NEPIEHIUKYJIIApa K
IUIOCKOCTH, HAKIIOHHOH H €€
IIPOEKLIUH, PACCTOSIHUS OT
TOYKH JI0 IJIOCKOCTH, YIJIa
MEXy napajuleIbHBIMU




IIJIOCKOCTH.

[IepnieHquKymsp
Y HAaKJIOHHA.

Paccrosnue ot
TOUYKH hi (0]
MIJIOCKOCTH.

Teopema o Tpex
MEepIEHIUKYISIpax

Teopema o ABYyX
napajuieIbHbIX
NpSAMBIX, OJHA U3
KOTOPBIX
MEepIeHANKYISAP-
Ha IIJIOCKOCTH.
Pemenue 3agau
Ha CBOMCTBaA
MEePIEHIUKYISIPH
BIX TMPSMBIX U
IUIOCKOCTEH.

Teopema

0 JIBYX THpSMBIX,
MepHeHTUKYIISIp-
HBIX IJTIOCKOCTH.
Pemenne  3amau
Ha CBOMCTBa
MepIEH UK YISIPH
BIX TMpSMBIX U
IIOCKOCTEH.

IIposencnune
B3aMHO
[lepnenukynspH
BIX TPSMBIX U
IIJIOCKOCTEN

Ha U300paKEHUSIX
KyOa,
MIPaBHJILHOTO
TETpa’apa,
MPSIMOYTOJIBHOTO
napajuiesienuneaa
Brruucnenune
paccTosHu
Iontaaei
CeueHui KyOa,
MIPaBHJIBHOTO
TETpadpa.
[lepnenpukymsp-
Ha TUIOCKOCTH.

Teopema o0 nByX
MPSAMBIX, MTEPIICH-
JTUKYISIPHBIX
IUIOCKOCTH.
Pemenne  3amau

IUIOCKOCTSIMU, YTJI1a MEXTY
IIPSIMOM U TUIOCKOCTBIO.
OOBACHATDH MOHSTHE
JIBYTPaHHOTIO yrija,
PSIMOYTOJIBHOTO
napajuleJenunes1a, ero
CBOMCTB. [IpuMeHsTh npu
pelIeHnN 3a1au.




Ha CBOMCTBaA
IEPIEHIUKYIIAP-
HBIX MPSMBIX

M TNIOCKOCTEH.

KonTposnbnas
padora Ne 3
«[lepnenaukysmsp
HOCTb IIPSIMOM H
TIJIOCKOCTH»

Yroa
npsIMOi
IJIOCKOCTBIO

MEXKITY
"

Onpenenenue
yIJIa MEXIY
HaKJIOHHOM u
IIOCKOCTBIO.

O BenuuuHe yria

MEXIY
HaKJIOHHOH u
IVIOCKOCTBIO

M METOoIax ero
HaXxO0KJICHHUS.

Pemenne  3amau
Ha  HaXxOXKJIEHHUE
yria MEXy
psAMON u
IIJIOCKOCTBIO €
HCII0JIb30BAHUEM
n300pakeHU
KyOa,
MIPaBUJILHOTO
TETpa’apa,
MIPaBUIILHON
MApaMUJIbIL.

[TapamnensHoe
MIPOEKTUPOBAHUE.

CsolicTBa
napaieaIbHOTO
MIPOCKTUPOBAHUSI.

OproronansHoe
MPOEKTUPOBAHKE,
€ero CBOICTBA.
Pemenne 3agau.

IToBTOpeHunE
TEOPHH O
B3aMMHOM
PacroI0KEeHUU
MIPSMBIX u
IIJIOCKOCTEN B

DopMyIMpPOBaTh ONPENCICHUE
yrila MeXxay NpsiMod U
IJIOCKOCTBIO.

Ha monensx u n3o0paxeHusx
MHOTOTPaHHUKOB UHTYUTUBHO
«BUJIETH» YTOJI MEXAY IPSIMOI
U TUIOCKOCTBIO

Y JIOTUYECKU 00OCHOBBIBATh
ero n300pakeHue.

Pemate 3amaun Ha
IIOCTPOCHUE U BBIUMCIICHNE
yrila MeXxay npsiMod U
IJIOCKOCTBIO C
HCIIOJIb30BaHNEM
n300pakeHui Kyoa,
MIPaBUJIBHOTO TETpa’ipa,
IIPaBWJIBHOM NMUpaMUIBbI,
KOPPEKTHO apryMEHTUPYs
JIOTUYECKHUE YTBEPKICHUS.




3aadax Ha

JI0Ka3aTelIbCTBO,
MIOCTPOCHHE U
BBIYMCIICHUC.

IMapajseabHbie

IUIOCKOCTH
Bsaumnoe dopMyIHpoBaTh ONpeaeIeHUE
pacrnosoxeHue HapajuIeIbHbIX IUIOCKOCTEH.

JIBYX TTIOCKOCTEH
B IPOCTPAHCTBE.
Onpenenenue
napajuieIbHbIX
IJIOCKOCTEH.

IIpu3naku napai-
JENBHOCTH  ABYX
MJIOCKOCTEH.
Pemenne  3amau
Ha MpU3HAK
MapajyIeIbHOCTH
JBYX IUIOCKOCTEN
c HCIIOJIb30Ba-
HHUEM H300paxe-
HUM
MHOTOI'PAHHUKOB.

Teopema 0
JIMHUAX Tepece-
YCHUA ABYX
napajuieIbHbIX
IJIOCKOCTEM
TPEThEN III0C-
KocThr0. Teopema
0 IpsIMOM, Iepe-
CEKalUIe OaHY
W3 JBYX THapal-
JICJIBHBIX
IIOCKOCTEM.
Teopema 0
IIJIOCKOCTH,
MepeceKaronei
OIHY U3 JIBYX
apauIeIbHbIX
ILUIOCKOCTEM.

Pemenue  3amau
Ha  JIOKa3aTeib-
CTBO,  BBIUMCIIC-
HHE, TOCTPOCHUE
CEUECHUI MHOTO-
TPaHHUKOB.

Teopema 0
IIJIOCKOCTH,
KOTOpast

DopmMyaMpoBaTh U
JI0Ka3bIBaTh

IIPU3HAKU NIapaJuIeIbHOCTH
IIJIOCKOCTEM.

WHTYUTUBHO «BUIETH)»
napajuiebHbIe

IUIOCKOCTH Ha MOJETAX U
M300paKEHUSIX
MHOT'OTPaHHHUKOB, I10CJIE YETO
JIOKa3bIBaTh MapajjiebHOCTh
ITUX

IIJIOCKOCTEN HAa OCHOBAaHUH
IIPU3HAKOB

UX MapaJlIeIbHOCTH.
Hcnonb3ys

MOJICITH M U300paKCHUS
MHOIOTPaHHHUKOB, PEIIaTh
3aJ1a4M Ha HaXO0X/IECHUE
paccTosIHUA OT TOYKH J10
IJIOCKOCTH, MEXAY ABYMS
NapajuIeIbHBIMU
IUIOCKOCTSIMH, OT TOYKH J10
IpsAMOi

DopMyIHpOBaTh U
JIOKa3bIBaTh:

MPU3HAKU NapalieIbHOCTH
IIJIOCKOCTEM; TEOPEMBI O
CBOMCTBAX NapaJIECIbHbIX
IIJIOCKOCTEH; TEOPEMBI

0 CBOMCTBax OTPE3KOB,
3aKJIFOYEHHBIX

MEXy IBYMS
NapajuIeIbHBIMU
IUIOCKOCTSIMH, O CBOMICTBE
IPSIMON,
MEPIEHIUKYISIPHON K OJTHOM
U3 BYX NapajuIeIbHbIX
IIJIOCKOCTEM.

Hcnonb3ys n300pakeHus
MHOTOTPaHHHUKOB, peIIaTh
3aJ1a4uM Ha J0Ka3aTelIbCTBO,
MIOCTPOEHUE U BBIYUCIICHUE,
IIOBTOPSIsS IIPU TOM CBOMCTBA
apaJuIeILHOTO
(OpTOTOHABHOTO) MPOEKTH-




napasuieabHa
JTaHHOU
IJIOCKOCTH U
MPOXOJIUT  4Yepe3
TOYKY, HE JIexKa-
LIYIO B TAHHOM
IJIOCKOCTH.
EnnHCcTBEHHOCTD
TaKO# IIOCKOCTH.
Teopema 0
TPAH3UTUBHOCTH
MapaJJIEIbHOCTH
IUIOCKOCTEH B
MPOCTPAHCTBE.
Pemenue
KOHCTPYKTHUBHBIX
3aj1a4, 3a7a4 Ha
JIOKa3aTeJIbCTBO U
BBIYHCIICHHE.

Teopema 00
OTpe3Kax
NapajuIeIbHbIX
HPSIMBIX,
3aKJIFOYEHHBIX
MEXIY JIBYMs
NapajuieJIbHBIMU
IJIOCKOCTSIMH.
Teopema 0
IpsIMOM, TIEpIIECH-
JUKYISIPHOU K
OJIHOM U3 JIBYX
NapajuIeIbHbIX
IIJIOCKOCTEM.
Pemenne 3anau.

IToBTOpEeHUNE B
3a1adax
Marepuaia 0
napajyieIbHOCTH
U NIEPIIEHINKY-

TS PHOCTH
MPSIMBIX u
IIJIOCKOCTEN c
HCII0JIb30BAHUEM
n300pakeHU I
MHOTOTPaHHUKOB.

KontponbHas
pabota

Ne 4 «VYron
MEXIy IpsIMON U
IJIOCKOCTBIO.
[TapamiensHbie
IJIOCKOCTH. »

pPOBaHUs, MAPALIEITHHOCTH U
MEPICHIUKYISIPHOCTH TIPSIMBIX
U MIOCKOCTEH.

HaxoauTh pacCTOSIHUS U YTIIBI
MEXy MPSMBIMU U
MJIOCKOCTSIMU, UCIOJIB3YS
CBOMCTBA MapajIeIbHOCTH U
MEPICHIUKYIIIPHOCTH TIPSIMBIX
U IIJIOCKOCTEH, CBOMCTBA
OpPTOTOHAJILHOTO
npoektupoBaHusi. CTpOUTH
n3o0paxxeHue Gurypsl,
3aJ]aHHOM B 3a7a4e.
OOO0CHOBBIBATH PEIICHUE
3a/1ayy; TIOHUMATh KPAaTKOe
MIHICbMEHHOE 000CHOBAHHE
peIIcHUS 3a1a4i




JAByrpanHbiii yroJ.
Yroa Mexay AByms
IUIOCKOCTSIMU.
Iepnenaukynasipu
ble IJI0CKOCTH.

JIByrpaHHbII
yrod. JIuneu-

HBIA YIOJI
JBYTPAHHOI'O
yriaa. Teopema o
JINHEITHOM

yTJI€ IByTPAHHOTO
yria. Yron Mexmay
JBYMSI
IJIOCKOCTSIMU.
Metonanl
Hax0XJICHUS
JIBYTPAHHBIX
JIJOB U YIJIOB
MEXITY JIBYMS
IIJIOCKOCTSIMU.
Pemenue 3amau c
WCIIOJb30BAHUEM
MPaBUITLHBIX
MHOI'OTPaHHUKOB
U MHOTOYTOJIb-
HUKOB, HE
JIeXKATITIX B
OJIHOM
TTOCKOCTH.

Ilepnenqukysp-
HBIE  IUIOCKOCTH.
IIpusnax
[lepnenqukymsp-
HOCTHU JBYX
IIJIOCKOCTEM.
Pemenne  3amau
Ha OIpeeTIeHue

U TpU3HAK Tep-
MeHTUK YIS PHBIX
ILIOCKOCTEH,
HCIIONb3Ys
M300paKeHUs
MIPaBUIIBHOTO
TeTpa’apa, npa-
BWIBHOM  TIHpa-

MUJIBI, KyOa
Teopema 0
MIPSIMOH,
[lepnenqukynspa
ol JIMTHUU
IepeCeUCHUS

ABYX B3aUMHO

@opMyIMpPOBATH OIIPEICIICHUE
JIBYI'paHHOro yria. Buners u
NPaBUIBHO U300paXaThb
JIMHEWHBIE YIJIbl JBYTPAHHBIX
YIJI0B B JAHHOM
MHOT'OIPAHHUKE.

Pemars 3amaun Ha
HaXO0/ICHUE:!

BEJIMYMHBI JIBYTPAHHOIO YTJIa;
pacCTOsIHUS OT TOYKH,
Pacoa0KEeHHON

BHYTpPH JIByTPaHHOTO YIJia, 10
€ro TpaHeil uim ero peopa.
Hcnons3oBars

n300pakeHus Kyoa,
MPSIMOYTOJIBHOTO
napajuleJienunenaa,
MPaBUJIbHBIX WU
CIIEUATTbHBIX MUPAMU/T JJIS
pelIeHus pa3INYHbIX 3a7a4 Ha
JIBYTPAHHBIE yTJIbI
dopMynHpOBaTh ONPENEIICHUE
MePIEHIUKYISIPHBIX
mockocreil. DopmynupoBarb
Y JIOKa3bIBATh NMPU3HAK
MEePHEHANKYISIPHOCTH ABYX
IIJIOCKOCTEM.

Pemate 3a1aun Ha
oTpezieNieHne U MPU3HAK
MepPHEHIUKYISIPHBIX
MJIOCKOCTEH, UCTIOb3YS
HU300paKeHUS

MPaBUIILHOTO TETPA3Ipa,
MPaBUIILHON TUPAMHUJIBI, KyOa
dopMynHpoBaTh U MOHUMATh
CYIIIHOCTb MPU3HAKa
NEePHEHANKYISPHOCTH ABYX
IIJIOCKOCTEN, TEOPEM

0 CBOMCTBax
MEePIEHINKYISIPHOCTH
MPSIMBIX U MJIOCKOCTEM.
Pemars paznuuHbiMu
crocobamu 3a1a4un

Ha HaXOX/JIEHUE PACCTOSTHUI
MEXIY IBYMS
CKPEILIMBAOIIMMUCS PSAMBI-
MU, BETUYUHBI YTIIa MEXITY
IIJIOCKOCTSIMH, UCIIOJIB3YSI




MEePIEHIUKYIISIP-
HBIX IUIOCKOCTEMN
U JIeKalen B
OJIHOM U3 HUX.
Teopema 0
IIPSIMOM, TIEPIICH-
JTUKYJISAPHOU
OIHOM W3 JBYX
B3aUMHO IEpIICH-
JTUKYISIPHBIX
IJIOCKOCTEH

U UMEKILIEH COo
BTOpOH
IIJIOCKOCTBIO
Oo0IIyI0  TOYKY.
Teopema o JIMHUU
MepeCceUCHUs
JIBYX IUTOCKOCTEM,
MepIeHIUKYISIp-
HBIX TPETHEH.

Pemenne 3amaq
Ha CBOMCTBa
MepIeHIUKYIISIp-
HBIX IUIOCKOCTEM.

OO0t
NEePIEHIUKYIISP
JIBYX CKpEIIUBAIO-
IUXCS  MPSMBIX.
Paccrosnane
MEXKIY JIBYMS
CKpEITUBAOIIIH-
MHUCS IPSMBIMH.

Pemenue 3amau
Ha  HaXOXXJCHHE
paccTostHus
MEXy CKPEIIn-
BaIOIUMMUCS
MPSIMBIMHU,
HCIIONb3Ys
n300pakeHUs
MPaBUIBLHOTO
TeTpa’ipa, Kyoa.

Teopema 0
IJI0IA N
OPTOTOHAJILHOU
MIPOEKLIUN
MHOI'OYTOJIbHUKA
uee

3HA4YCHUE npu
peneHnn

3a1a4 Ha

N300paKCHUS
MHOT'OTPaHHUKOB.

Ucnonb3ys cBolicTBa
MEePIEHAUKYISIPHOCTH MPSMBIX
M IIJIOCKOCTEH, CBOMCTBA
OpPTOTrOHAJILHOTO
MIPOEKTUPOBAHHUS, YTIIBI MEXKTY
MPSIMBIMU, TIPSIMBIMH H
II0CKOCTSIMU. BepHo u
HAIJISIZIHO CTPOUTD
n300pakeHus: Guryp.
AprymMeHTUpOBaHHO
000CHOBBIBATh PELICHUS
3anad. [lonumare CymHoCTh
MPABHIILHOTO KPATKOTO
MUCbMEHHOTO

000CHOBaHHUS PEIICHUS 33]a41




HaXOX/ICHHE:
a)TJI0IIAIA
OCHOBaHUS
MHOTOTPaHHUKA;
0)mrommanu
ceueHus
MHOTOTPaHHHKA,
B)  JIBYITPAHHOIO
yria Tpu pedpe
MHOTOTPaHHUKA;
r) yria Mexay
IJIOCKOCTSIMU
OCHOBaHUS

u CeYeHUs
MHOTOTPaHHUKA.
Pemenue 3agau.

IToBTOpEHUE
TEOpUHU

0 JBYTPaHHBIX
yriax Hu  ynuax

MEXIY
IUIOCKOCTSIMU B
3a1a4ax Ha
JI0Ka3aTeNbCTBO,
IIOCTPOCHHE

U BBIUUCIICHHE
KoHnTponbHas
paborta Ne5
«/IByrpaHHsIit
yrod. VYron
MEXIY JIBYMs
IJIOCKOCTSIMHU.
[lepnenukynspH

bIC ITIJIOCKOCTH.»

Paccrossnus
NPOCTPAHCTBE

Paccrosinue
MEXKTY JIBYMS
TOYKAMH.
Paccrosane
MEXIy TOYKON H
burypoii.
Paccrosinue
MEXKY TOYKOU M
npssMoi. Paccro-
STHUE MEKY
TOYKOU

M TUIOCKOCTBIO.

Teopema
Menemnasa TUIA
TeTpa’ipa.
Paccrosmaune
MEXKIY TOYKOH M

@opMynHpOBATh ONIPENEIICHNE
pPacCTOsIHUSA OT TOYKH 110
IIPSIMOM U 10 TUIOCKOCTH;
MEXIY IBYMs
napajajaCJIbHbIMA
IIJIOCKOCTSIMU; MEXAY JBYyMS
CKpCIIMBAOIINMHCA
IIPSAMBIMH.

Ha n3zo06paxenusx
MHOTOTPaHHUKOB «BHJIETH) U,
apryMEeHTHPOBAHHO
000CHOBBIBAS, HAXOINUTE
paccTosiHue OT TOYKH JI0
MPSIMOU U TUTOCKOCTH, MEXTY
napauIeTbHBIMU TJIOCKOCTSI-




cdepoii.
Paccrosinue
MEXIy JBYMsI
¢burypamu.

Paccrosnune
MEXITY JIBYMS
napajieabHbIMU
MPSIMBIMHU.
Paccrosnune
MEXIy NPAMON

IJIOCKOCTBIO.
Paccrosinne
MEX1y
CKpelInBalo-
IINUMHUCA
MPSMBIMHU.

ITpuemsl
HaXO0XJACHUS
pacCcTOSHUKA  OT
TOUYKH 10
burypsl, MeXIy
¢burypamu B
MIPOCTPAHCTBE.

I'eomerpuueckue
MecTa TOYEK
IIPOCTPAHCTBA,
CBSA3aHHBIC c
PACCTOSTHUSIMH.
IToBTOpEeHUE
TEOpPHM B 3aJadax
Ha HaXOXKJCHUE
paccTosHUM  OT
JTAaHHOM TOYKH IO
BEpPILIMH U CTOPOH
JAHHOTO  MHOTIO-
YTOJIbHUKA
(TpeyrosnbHUKa),
IIJIOCKOCTh
KOTOPOT'O HE
COJIEPKUT
JAHHYIO TOUKY

I'eomerpuueckue
MECTaTOYEK
MIPOCTPAHCTBA,
CBSI3aHHBIE c
PacCTOSAHUSAMM.
[ToBTOpeHune
TEOpHUH B 3aJa4yax
Ha HaxOXJICHUE
paccTosHUM  OT
TAHHOW TOYKU

MU, MEX]ly CKpPEIUBAIOIIN-
MUCSI TPSIMBIMH
WnmroctpupoBath Ha
M300paKeHUSIX
MHOTI'OI'PaHHUKOB I'€OMET-
PHUYECKOE MECTO TOYEK
IIPOCTPaHCTBA!

a) paBHOYJQJICHHBIX OT TPEX
JTAaHHBIX HEKOJUIMHEapHBIX
TOYEK; 0) paBHOYJAJICHHBIX
OT CTOPOH JIaHHOT'O
TPEYroJbHHUKA;

B) paBHOY/IQJI€HHBIX OT
KOHIIOB JJAaHHOTO OTPE3Ka;

I') PaBHOYAAJICHHBIX
OT JABYX MapajuIeIbHbIX
IUIOCKOCTEM;

1) pacrojIOKEHHBIX BHYTPH
JIBYTPaHHOTO yIJia U
pPaBHOYJAJIEHHBIX OT €r0
TpaHeii; €) paBHOYJaJICHHBIX
OT JBYX JaHHbIX
MEPECEKAIOIINUXCS TPSIMBIX.
Ha n3o0paxenusx xyoa,
NPaBUIBHOTO TETPadapa,
IIPaBUIBHOMN MPU3MBI

pemaTh 3a1a4d Ha
HaXO0XXJICHUE PACCTOSHUH U
YIII0B MEXY TPSIMBIMHA U
IUIOCKOCTSIMH, UCTIOJb3Ys
reOMETPHUYECKUE MECTa TOUEK
UCTONb3Ys U300paXKeHUs
MHOTOTpaH-

HUKOB, HaXO/IUTh PACCTOSTHUS
MEXy TOYKAMH, OT TOYKH JI0
PSMOM U TUIOCKOCTSIMH.

Crpouts n300paxenust puryp.
OOO0CHOBBIBATH peIICHUS
3amad
dopmynupoBaTh, J0Ka3bIBaTh,
WLTIOCTPUPOBATH HA
n300pakeHusIX Kyoa,
MPaBUIBHOTO TETPadIpa,
NPaBUIBHOIN NPHU3MBI,
napauieNienure1a TeOPEMBbI O
CBOMCTBAaX MapajieIbHOCTH U
NEePIEHINKYISIPHOCTH
NPSMBIX U MJIOCKOCTEH B
MIPOCTPAHCTBE.

Pemate comepxkarenbHble
3aJjaudl Ha NapajjIeIbHOCTh U
NEPIEHANKYIISIPHOCTD MPSIMBIX
M IIJIOCKOCTEH, Ha HaXO0XKJICHHUE




JI0 TPaHeW TaHHO-
ro JIBYI'PaHHOI'O

yria.

I'eomerpuueckue
MecTa TOYEK
MIPOCTPAHCTBA,
CBSI3aHHBIE c
PACCTOSIHUSIMU.
IToBTOpeHue
TEOpHUH B 3aJadyax
Ha HaXO0XJIeHUE
paccTosHuM  OT
JTAHHOW TOYKHU

J0 pebep w
IpaHel TaHHOIO
Kyba (mpaBub-
HOTO TETpad’apa)
U J0 IOCTPOECHHO
-r0 CEYEHUS J1aH-
HOI'0 MHOT'OI'paH-
HUKA.

KonTposnbHas
paborta

No 6 «Paccrosinus
B IIPOCTPAHCTBE

Ypoku 00600611e-
HUS TPOHIEHHO-
ro marepuana. O
NapaJuIeIbHOCTH,
MepIEeHIUKYISAPH
OCTH, Yyriaax H
paccTosHUAX B

Pa3JIMYHBIX PACCTOSHUI
MCKIAY HUMU

IIPOCTPAHCTBE

BekTopHbIii MeTOA

B IIPOCTPAHCTBE
Bexkrop B dopMyIHpOBaTH
IIPOCTPAHCTBE. OIIPEJIEIICHUS: BEKTOPA B
EJII/IHI/I‘IvHHfI a MIPOCTPAHCTBE; KOMIIIaHAPHBIX
HYJICBOM  BEKTOD. BEKTOPOB; CYMMBI, pa3HOCTH
[IpoTuBONONOKH JIBYX BEKTOPOB; IPOU3BEIECHHS
bIC BEKTODBI. BEKTOpAa Ha YUCJIO.
EnnncTBeHHOCTD o
O TIOKCHIS o CDOpl\iI'yJ'H/IPOBaTL CBOKCTBA
— S JUHENHBIX ONEpalnil Hajl

BEKTOpa, PaBHOIO
JAaHHOMY BEKTOpY

BEKTOPAaMH U WJUTFOCTPUPOBATH
UX, UCTIONIb3YS U300paXKeHUs
MHOT'OTPaHHUKOB.
®opMyIHpOBaTH
OIpeCIICHNUS: KOMIUTAHAPHBIX
BEKTOPOB; BEKTOPHOT0 0a3uca
Ha TUIOCKOCTH U B
IIPOCTPAHCTBE; TEOPEMBI O




Pa3JI0KEHUHU BEKTOpa MO JBYM
HEKOJUIMHEAPHBIM U TPEM
HEKOMIUTAHAPHBIM BEKTOPaM.
IIpou3BoauTh pasinokeHue
BEKTOpa B JaHHOM Oa3uce.
DopMyJIUPOBATH TPU3HAKHU
KOJUIMHEAPHOCTH JIBYX U
KOMIUIAHAPHOCTHU TPEX
BEKTOPOB B [IPOCTPAHCTBE,
WUTIOCTPUPYS UX Ha
HN300paKCHUIX
MHOT'OTPaHHHUKOB.

Pemarb reomerpuueckue
3aJ1a4d BEKTOPHBIM METOJIOM,
JUTSL 4eTO TIePEBOAUTD YCIIOBUE
F€OMETPUYECKON 3aJ]a4u B
BEKTOPHYIO TEPMUHOJIOTHIO

u CUMBOJIUKY,
BBITIOJIHSTH aJIreOpandecKue
orepanuu HaJl BEKTOpaMHU

51 MTOJTyYEHHBIN B
BEKTOPHOH (opMe pe3yibTart
BEPHO MMEPEBOANTH «00pat-
HOY», HA «T€OMETPUYECKUI
a3b1k». Ha n3obpakenusx
Ky0a, mupaMu/ibl,
napajuiesienune1a BEKTOPHbIM
METOJIOM OIIPENENISTh
B3alMHOE PACIIOJIOKEHHE
TOYEK, MPSMBIX U IJIOCKOCTEN.
Jloka3pIBaTh BEKTOPHBIM
METOJIOM MapaAJIIIEIBHOCTh
TpeX NPAMBIX HEKOTOPOM
OJIHOM IIJIOCKOCTH

KonnuneapHoctsb
JIBYX BEKTOPOB W
€e TeoMeTpHuyec-
KUH CMBICII.
JInnelnble onepa-
UM HaI BEKTO-
pamu

M WX CBOMCTBA.

KommiianapuocTs
TPEX  BEKTOPOB.
Paznoxenue
BEKTOpa MO JIBYM
HEKOJUIMHEAP-
HBIM  BEKTOpawm,
KOMIUJIAHAPHBIM C
JTaHHBIM
BEKTOPOM.

PopMyIHpOBaATH
OIpeZIcIICHHUE: yIila

MEXy IByMsI HEHYJIEBBIMU
BEKTOPAMH; CKaJIIPHOTO
MIPOU3BENICHUS ABYX
HEHYJIEBBIX BEKTOPOB.
Jloka3pIBaTh CBOMCTBA
CKaJIIPHOT'O IPOU3BEIEHUS
BEKTOPOB. POPMYyIHpPOBATH U
JIOKa3bIBaTh MPU3HAK
NEePIEeHIUKYISIPHOCTU ABYX
BEeKTOpOB. Mcnonb3ys
n300paxeHus Kyoa,
IIPaBHJIBHOTO TETpa’ipa,
IIPSIMOYTOJIBHOTO
napajuleJenune1a, BEKTOPHbIM
METOJIOM JIOKa3bIBaTh




Tpu  HekomIa-
HapHBIX BEKTOpA.
Paznoxenne
BEKTOpa MO TpeM
HEKOMILIAaHAPHBIM
BEKTOPAM.

BexTopHslii 6a3uc
B MPOCTPAHCTBE.
Paznoxenue
BEKTOpa U €ro
KOOPJIUHATHI B
JTAHHOM
BEKTOPHOM
Oasuce. YcioBue
KOJUTMHEAPHOCTHU
JIBYX BEKTOPOB

U KOMIUIaHAPH
OCTH Tpex
BEKTOPOB B
MIPOCTPAHCTBE.
Konnuneapno-
Thb JABYX H
KOMILJIaHAPHOC-
Th TPEX BEKTO-
pOB B TE€OMET-
pUYECKIX
3a/la4ax ¢ MHO-
rOrpaHHUKAMH.

CkansipHOe
MIPOU3BEACHNE
BEKTOPOB

Yron MEXKITY
JOBYMsI
BEKTOPaMH.
CkansipHOE
MIPOU3BEACHNE
BEKTOPOB

U €ero CBOMCTBA.
DopMyibl,
CBSI3aHHBIE co
CKaJISIPHBIM
MIPOU3BEICHUEM
BEKTOPOB.

Ycnosue
OpPTOTOHAJILHOCTH
JIBYX  BEKTOPOB.
Bekropnoe
JI0Ka3aTeNIbCTBO
MpU3HaKa
MEPIEHINKYIAPH
OCTH MNpsIMOH H
IJIOCKOCTH,

HapajyieIbHOCTb U
NEePIEHANKYISIPHOCTD M-
MBIX U IUIOCKOCTEH,
coaepxanmx pedpa, rpaHu U
CEUeHMsI 3TUX MHOI'OI'paH-
HuKOB. C moMoI1ipto
CKaJISIpPHOT'O IIPOM3BEIEHUS
HAXO/UTh BEIMYUHBI

YIJI0B MEXIY IPSIMBIMU U
IJIOCKOCTSIMU, BBIYUCIISATH
JUINHBI OTPE3KOB,
paccTosiHUS OT TOUKH J10
IPSMOM U IUIOCKOCTH,
UCIIOJIb3YS] MOJIENH

1 u300paxkeHus Kyoa,
IIPaBWJIBHOT'O TETPa’/Ipa.
['eomerpuueckue 3agauu,
peliaeMble BEKTOPHBIM
METOJIOM, COIIPOBOXKIATh
apryMeHTHPOBaHHBIMU
0OBSICHEHUSIMU

BrInosHATE TuHENHbIE
orepanuy HaJl BEKTOpaMH,
UCIOJIb30BaTh CBONCTBA
CKaJIIPHOT'O IPOU3BEICHUS
BEKTOPOB.

Haxoauts 1iMHy BeKTOpa,
YToJI MEXAY BEKTOPAMHU.
Ha uzo0paxxennn
MHOT'OI'paHHHKA

3aJlaBaTh BEKTOPHBII Oasuc,
IIOCJIE YEr0 BEKTOPHBIM
METOJIOM HaXOJIUTh

JUIMHBI OTPE3KOB, YIIIBI MEXKTY
pedpamu, paBUILHO
3aIlMCBIBATh Pa3IOKEeHHE
BEKTOpa 1o 0azucy




TEOpeM O Tpex
TIePIICH U -
KyJsipax.

Bexkropnoe
peuieHue
FEOMETPUUYECKHUX
3a1a4 Ha
JI0Ka3aTeJIbCTBO
MEepPIEHIUKYISIPH
OCTH TMPSIMBIX U
IUIOCKOCTEMH,

Ha  BBbIUHCIICHUE
YIJI0B MEXIY
MPSIMBIMU U
IJIOCKOCTSIMU €
WCIIOIb30BAaHUEM
n300pakeHUI
KyOa,
MIPaBUIILHOT'O
TeTpaszapa,
MPaBUJIBHON
MMUPaAMU/IBI.

Kontposbnas
padota Ne 7
«BekTopHBIi1
METOJ B
IIPOCTPAHCTBE.»

10 | KoopanuaTHblii

METO/]

MPOCTPAHCTBE
Koopaunatsr DopMyNUpOBATH:
BEKTOpA. a) orpeieeHue
JIuneitnbie OPTOHOPMHPOBAHHOTO 0azuca
oreparuu HaJ B IIPOCTPAHCTBE, AEKAPTOBBIX
BEKTOpaMH B MPSIMOYTOJIBHBIX KOOPINHAT
KOOpJMHATAaXx. BEKTOpa B 3TOM 0azuce;
3amanue ¢uryp B 0) onpeneneHus U CBOMCTBA
MIPOCTPAHCTBE TUHEHHBIX onepanuil Hajl
YPaBHCHHSIMH. BEKTOPAMH, YCIIOBUE
[Tnockocth u KOJUTMHEAPHOCTH JIBYX
npsiMast B BEKTOPOB B KOOPIMHATHOMH
KOOpJMHATAaX. dbopme. UnmrocTpupoBath 3TH
YpaBHeHus CBOIICTBA 1 OINEpaluy Ha
PSIMOi 1o n300pakeHusIX Kyoa,
JIBYM €€ TOUKaM. BBeJIs1 Oa3UCHBIC BEKTOPHI HA
KonTposbHas ero pedpax, UCXOISAIINX U3
padora  Ne 8 OJHOM BEPUIMHBI.
«KoopauHaTHbIH DopMyIHpPOBATH U BHIBOAHUTH
METO/I B B KOOPJAMHATHOM BHJIC:
IIPOCTPAHCTBEY bopMyITy CKaIsIpHOTO

IIPOU3BEIIECHU IBYX BEKTO-
poB; (hOpMyITy BEIUUCIICHUS




yIiia MEeXIy JByMs BEKTOpaMu
U yCJIOBHE MEPIEHIUKYIISIP-
HOCTH JBYX BEKTOPOB.
Hcnonb3ys nzo0paxenue
KyOa, IpaBUJILHOTO TETpa’apa,
IIPaBWJIbHOM NHpaMuUpbl,
pelaTb BEKTOPHBIM METOJOM
3aJ1a4M Ha apajuIeIbHOCTh
(MepIEeHIUKYISIPHOCTH )
IIPSAMBIX U IIJIOCKOCTEM, Ha
BBIUHCJICHUE Pa3JIUYHbIX
PacCTOSIHUH, YIJIOB MEKIY
IIPSIMBIMH.

@opMyIMpPOBATH OIIPEICIICHUE
JI€KapTOBBIX MPSMOYTOJIbHBIX
KOOpJMHAT TOYKH B
IIPOCTpaHCcTBE. BBIBOOUTH
(bopMyJIbl HAXOKICHUSL:
paccTOsSHUS MEXY IBYMS
TOYKaMM B KOOpJIMHATAaX;
KOOpPJMHAT TOYKH, JIEJISIen
OTPE30K B JaHHOM OTHOILIE-
HUU; KOOPAUHATHI CEPEUHBI
oTpe3Ka.

BeiBoauTh: ypaBHEHHE CHEPHI
U HEpaBEeHCTBO 11apa; oo1ee
ypaBHEHHE IJIIOCKOCTH B
JIEKapTOBBIX MPSIMOYTOJIb-
HBIX KOOpAMHATAX; YpaBHEHHE
IJIOCKOCTH, MTPOXOIALIEH
yepe3 JaHHYIO TOUKY
NEPIEHIUKYIIIPHO JAaHHOMY
BeKTOpY. BeiBouTH hopmyny
BBIUNCJICHMS YTIIa MEXIY
JBYMsI TNTIOCKOCTSIMHU, YCIIOBUE
UX NapaJlJIENIbHOCTH U
MEPIEeHIUKYJISIPHOCTH.

B xoopaunaTHO# popme
peliaTh 3aJaun:

a) Ha BBIYMCIICHUE CKAJISIPHO-
ro MPOU3BEACHUS BYX
BEKTOPOB U OIpEEIICHUS,
NEePIEeHIUKYIISIPHBI JIH OHU;

0) Ha onpeneneHue, KoJIMHe-
apHbI (KOMIUJIaHAPHBI) JIH
JTaHHbIE BEKTOPBI; B) Ha
BBIUMCJICHHE BEJTUUUHBI YIJa
MEXy IByMsI BEKTOPAMH;

T') Ha BBIUMCJICHUE JUTUHBI
BEKTOPA, PACCTOSIHUS MEXTY
JIBYMsI TOUKaMH, HAXOKJICHHUE
KOOPAWHAT TOYKH, JEIISAIIECH
JIAaHHBIN OTPE30K B TAHHOM




OTHOIICHUH;

1) Ha COCTaBJICHUE YpaBHE-
HUS TUIOCKOCTH, chephl;

€) Ha BBIUMCIIEHUE yIJ1a MEXKAY
JBYMsI TNTIOCKOCTSIMU TTO
3aJJaHHBIM UX YPAaBHEHHSM,
oTpeenss P 3TOM,
HapaJuIeIbHBI
(MepeHIUKYIISIPHBI) JIU OHH;
’K) Ha BBIUUCIICHUE
paccTosHUs:

OT JAHHOM TOYKHU JI0 JaHHOMU
IUIOCKOCTH; MKy Hapali-
JIEJIbHBIMU TJIOCKOCTSIMH.

C nomouipo ypaBHEHHH
IIJIOCKOCTEM peraTh
adhuHHBIC U METPUUCCKHC
3aJ1auM CTEPEOMETPUH,
UCIOJIb3YS B KAUECTBE
00BEKTOB U3yueHUs KyO,
IIPSAMOYTOJIBHBIN
napajuieNenumne,
MPaBWIbHBIN TETpa’Ap,
MPABWIbHYIO TUPAMUTY,

MIPABIIIBHYIO TIPU3MY, Chepy

11 | HoBTOpEHHE 15
[TapamiensHOCTD 1 dopMyHpoBaTh U
psiMOi " JTIOKa3bIBaTh BCE TEOPEMBI
IIJIOCKOCTH kypca 10 knacca. BeiBoguts
Yron MEXIY 2 1 KOMMEHTHPOBATh BCE
pAMOI u dbopmynsl kypca 10 kmacca.
IIJIOCKOCTBIO NnnrocTpupoBath T€OpEMBI Ha
[TapamiensHbie 2 MOJIEIISAX U N300paKeHHUIX
IIJIOCKOCTH Ky0a, IpaBUJIBHOTO TETpa’ipa,
JIByrpanHbIi 2 MPaBUILHBIX MIPU3M U
YTOJL. Yron [MUpaMuJl, NapajuieenuIiesc.
MEXKIY JIBYMs Pemate 3anauu Ha
IIJIOCKOCTSIMU. IIOCTPOEHHUE, JOKA3aTeIbCTBO
[lepnenaukynspH Y BBIYMCIICHHE, IPABUIIBHO U
bI€ TUNIOCKOCTH. HaIJISITHO BBINIOJIHSSL PUCYHKH
Paccrosaus B 2 Y KOPPEKTHO apryMEHTHUPYS
IPOCTPAHCTBE YTBEPKJICHUS JIOTUYECKOTO,
BeKTopHBIi 2 KOHCTPYKTHUBHOT'O Y BBIYMCIIU-
METOJI B TEJIBHOTO XapaKTepa.
IPOCTPAHCTBE B 3aaHHBIX MHOTOTpaHHUKAxX
Koopaunatusiii 2 HaXOUTD YIJIBI MEXIY
METO B IPSIMBIMU, MEKIY IPSIMON U
MIPOCTPAHCTBE IJTIOCKOCThI0. CTPOUTH
Wrorosas 2 CE€YCHUE MHOIOTPaHHUKA U
KOHTPOJIbHAS HAaxOJIUTh €ro0 IUIOMIA/Ib.
paGoTa Ne9 Haxonuts paccrostHue

MCXKAY CKPECIMBAOIIMMHUCA
IMPAMBIMH, OT TOUKHU 10




\ \ IIPSIMOY U IUNIOCKOCTH

11 Knace.
Ne | HammenoBanue | Tema ypoka Kou- | IlnanupyemMsle pe3yibTaThl
n/ | pasmena BO
n yaco
B
1. | Ipeobpa3zoBanu 10
sl IPOCTPAHCTBA
OTtoOpakeHus 1 ®opmynupoBaTh U WUIIOCTPUPOBATH
MIPOCTPAHCTBA. onpeieTeHue: O0TOOpaKEeHUS u
[IpeoOpazoBanus 1 npeoOpa3oBaHUs MIPOCTPAHCTBA;
MIPOCTPAHCTBA KOMITO3UINH Mpeolpa-
JBrxeHus 1 30BaHUM; MpeoOpa3oBaHms, OOPATHOTO
MIPOCTPAHCTBA. JAHHOMY MpeoO0pa30BaHMI0; PAaBEHCTBA
OO0mue cBoiicTBa JIIBYX TIpeoOpa3oBaHUii; HEMOJBUXHOU
JIBUYKEHUM. burypsl Ipu JaHHOM IIPE0OpPa30BaHUU.
Cummerpust 1 DopmMyJIUPOBATH OITpEIeIICHNE 5
OTHOCHUTEJIbHO CBOMCTBA JBWKEHUW NPOCTPAHCTBA,
ILTOCKOCTH BUJIOB JIBMKCHHH: UEHTPAIBHON H
0CeBOM CUMMETpUH, CUMMETPUU
OTHOCHUTEJIBHO IJIOCKOCTH.
DopMyIMpOBaTh: OIpezieIICHUE

paBeHCTBa JBYX (uryp Ha OCHOBE
JIBUOKEHUU; OTIpeJie-
JIeHnE ¢burypsl,
OTHOCHUTEIIb-

HO TOYKH, MPSAMOM, INIOCKOCTH.
KOHCTpYKTUBHO CTPOUTH 00pa3bl TOUKH,
NpsIMOM, TUIOCKOCTH, MHOTOTpPaHHMKA,
cdepbl MpU CUMMETPUHM OTHOCHUTEIIBHO
TOYKH, MJIOCKOCTH. BoiBonuth
KOOp/AWHATHBIE (POPMYJIBI LIEHTPATbHOM,
IJIOCKOCTHOW CHMMETPHUHU MPOCTPAHCTBA
U CTPOUTH 00pa3bl

¢buryp, mnonp3ysich GopMylaMu 3ITHX
npeoOpa3oBaHuil.

Haxomuts HenoaBMkHbIE (DUTYpBI MU
pa3IMYHBIX CHUMMETPHUSIX M KOPPEKTHO
000CHOBBIBaTh CYIIECTBOBaHHE ILIEHTpa
(TI0OCKOCTH, OCH) CHUMMETPHM JTaHHOU
FeOMETPUUECKON (PUTYPBHI.

Hcnonb3ys KyO, MpaBUIBHBIN TETpadp,
IPABWIBHBIE  TNPU3MBI,  NPUMEHATH
pa3iauyYHblE CUMMETPUM IPHU PELLIECHUU
CTEPEOMETPUYECKUX 3a1a4 Ha
JI0Ka3aTeNbCTBO, IIOCTPOEHUE u

CUMMETPUYIHOU




BBIUUCIICHHE, KOPPEKTHO OOOCHOBBIBAs
IIPY 3TOM YTBEP)KJIEHUS JIOTUUYECKOTO,
KOHCTPYKTUBHOTO U BBIYHCIUTEIBLHOIO
Xxapakrepa

[TapannenbHbIi
nepeHoc.
Ckonp3sas
CUMMETpPHS.

[ToBOpOT BOKpYyT
ocu. OceBas
CUMMETPUSL.
3epKanbHBINA
noBopoT. BunrtoBoe
JIBIDKCHHE.

BzaumocBs3b
Pa3IMYHBIX
IBVKESHUU
MPOCTPAHCTBA.

dopMyIMpoOBaTh onpeerIeHue u
JIOKa3bIBaTh CBOWCTBA: IapajlIeIbHOTO
[IEPEHOCa, CKOJIb3SALIEH CHUMMETPHH,
[IOBOPOTa BOKPYI OCH, 3€pKaJIbHOIO
IIOBOPOTA, BUHTOBOTO ABUKECHUSI.

HaxoauTs TOYKH, IpsIMBIE U IIJIOCKOCTH,
HEIOJABUKHBIC npu 3TUX
npeoOpa3oBanusix. OnpenensiTb, KaKoro
poa JABUKEHUEM SIBISETCA KaXI0€ M3
3THX TpeoOpa3oBaHuil; NPEACTABIATH
KaXJI0€ W3 HUX B BHJI€ KOMIO3ULUHU
IUIOCKOCTHBIX ~ cuMmMmeTpuil.  CTpouTh
o0pa3bl TOYEK, MPSIMBIX, IJIOCKOCTEH,
MHOTOTPaHHUKOB IIpU  MapajlIeIbHOM
MIEPEHOCe, CKOJIb3SLIEH CUMMETPHH,
[IOBO-POTE BOKPYI' OCH, 3E€pKaJIbHOM
IIOBOPOTE, BUHTOBOM JBUKEHUHU.

Hcnone3ys u300pakeHUss U MOJAEIU
KyOa, MIPaBUIILHOTO TeTpa’pa,
[IPaBWIbHBIX NPU3M, pelllaTh 3a/a4d Ha
JI0Ka3aTeNbCTBO, IIOCTPOEHUE u
BBIUMCJICHUE, TPUMEHSAS INpU 3TOM
CBOICTBA NApaJUIEIBHOIO IEPEHOCa,
CKOJIB34IIIE  CUMMETPUH, TOBOPOTE
BOKPYI OCH, 3€pKaJIbHOIO II0BOPOTA,
BUHTOBOTO JBUKEHUS u
apryMEHTHPOBAHHO 000CHOBBIBas
BO3HUKAIOIINE IPU STOM YTBEPKIACHHUS.

I'omoreTns u
moaooue
MIPOCTPAHCTBA.

dopMynupoBaTh onpeneneHus
TOMOTETUH M TOJA00UsSI TPOCTPAHCTBA;
JI0OKa3blBaTh HX CBOMCTBA. BhIBOIUTH
(GbopMysIBl TOMOTETHH B KOOPJIUHATHOM
BUJIE U, TIOJB3YSICh STUMHU (POpMyIamH,

«HAXOJUTH o0pa3sl ¢uryp,
TOMOTETUYHBIX JTaHHBIM.
dopMyIHpOBaTH OmpeAeiIeHue
nofoOHbIX  Quryp Ha  OCHOBaHUU
npeoOpa3oBaHUs nmojo0us
MIPOCTPAHCTBA.

Ha wu300paxkeHusx MHOTOTPaHHUKOB,
UCTIONB3YSl CBOMCTBA TOMOTETHH U
moao0us, pemaTh 3aJauu Ha
MOCTPOCHHUE, II0Ka3aTeIbLCTBO b3
BBIYUCJICHUE, JIOTUYCCKHU O6OCHOBI)IBa$I
KQXKJ0€ YTBEPXKICHUE

[ToBTOpEHME B
3aJa4ax
MmarepHaina o
npeoOpa-30BaHMsIX

DopMyIUpPOBATH onpeaeeHus u

CBOMCTBA BCEX npeoOpa3oBaHuit
IIPOCTPAHCTBA, WJUIIOCTPUPYS HX Ha
MOJIETISIX " N300paKeHMSIX




MIPOCTPaH-CTBA,
UCIIONb3Ys
KOOPJMHATHBIN
METO/1, TeTpa’ap,
KyO.

MHOTOTpaHHUKOB. Pemars 3agaum Ha
MOCTPOEHUE, JI0Ka3aTeJIbCTBO u
BBIYHMCIICHHE, HWCIOJIb3Ysl HM300paKeHUs
MHOTOIPAaHHUKOB, BBINOJHSS MPU 3TOM
HEOOXOIMMEIES JIOTIOJTHUTEIIbHEIC
MOCTPOEHUS u HCIIONb3YS
KOOpAUHATHBIA MeToa. OOOCHOBBIBATh
YTBEPKJICHHS TIPU PEIICHUU 3a]1a4

Kountponbhas pabora | 1 [lo 3agaHHBIM KOOpAMHATAM JaHHBIX
«IIpeobpazoBanus TOYEK HAXOAWTh MX O00pa3bl MpuU
IIPOCTPAHCTBA» pa3IMYHbIX TPEOOpa3OBaHUSAX.
ITonb3ysich bopmynamu
npeoOpa3oBaHMii, HaXOIUTh: 00pasbl
IPSIMBIX U IIJIOCKOCTEH; HENOABH)KHbIE
TOYKH, MpsIMBIE, IIJIOCKOCTH
npeoOpa3oBaHMUsL. Haxoauts
CUMMETPHUH, ITPU KOMITO3ULIUUA KOTOPBIX:
OAWH U3 JIBYyX paBHBIX JaHHBIX
MHOTOTPaHHHKOB ~ OTOOpa)kaercs  Ha
JIPYroi; IPOUCXOAUT CAMOCOBMEILCHHE
JJAHHOTO MHOTOI'PAHHHKA
MHororpaHHuk 36
"
[Tonsarue 1 DopMyJIUPOBATH ONPEICIICHUSA:
MHOT'OIpaHHHUKA BBIIIYKJIOM U CBSI3HOM TI'€OMETPUYECKOMN
MHOrorpaHHuK u 1 burypel; BHYTpEHHEW W TPaHUYHOUN
€r0 DJIEMEHTBI. TOYEK TeOMEeTpUYecKkoil QUrypol, ee
Pa3Beprka. BHYTPEHHOCTH U TPAHUILIbI; CBSA3HOH U
CaolicTBa OTpaHUYECHHOMN FE€OMETPUYECKON
BBIITYKJIOTO (Gurypsl; reoMeTpUYECKOTO
MHOT'OTpaHHHUKA Tena " €ro MMOBEPXHOCTH;
O nousiTun 00HLEMaA 1 MHOTOTpaHHUKA, BBIITYKJIOTO
Tena MHOTOIPaHHUKAa M €ro 3JIEMEHTOB -
O0BéMm 1 BEpIINHBI, pelpa,rpaHu, IUaroHaJH,
PSMOYTOJIBHOTO JIBYT'PaHHbBIE U TPEXTPAHHBIE YTJIbL.
napaJiesienumne1a dopmynupoBaTh TEOpEMy Jlexapra—

Oiinepa (B — P +T' =2) nnst yucna B
BepiuH, yncia P pebep u uncna I
rpaHei Tr000T0 BBIITYKJIOTO
MHOTOTPaHHUKA;,  TOJB3YSICh  JTOH
TEOPEMOM, OMPENeNsTh OJHO W3 YHCEI
B, P u I', ecitm B HgaHHOM MHOTO-
IPaHHUKE M3BECTHBI [JIBA W3 HHX.
dopmynupoBaTh u JTIOKa3bIBaTh
CBOMCTBA BBINYKJIBIX MHOTOIPAHHUKOB.
CtpouTh  pa3BepTKM U CEUCHHS
MHOT'OTPAaHHUKOB, HaxOJIUTh ux
mwromaan. PopmMyaIupoBaTh  MOHATHE
obbemMa Tema W TOHUMATh  €ro
CYUIHOCTb.

®opMyIHMpOBaTH ompeacieHue
paBHOBENMKUX Tell. BeiBoauTh hopmyiy
o0beMa IPSIMOYTOJIBHOTO




napajuiesenunesaa, KyoOa. Pemats
3aJjaud Ha BBIYMCIEHHE OOBEMOB 3THX
MHOTOTPaHHHUKOB.

B napauienbHOM OpOEKIUH CTPOUTD:

a) n300paxeHuss Kyba, TMpsAMOro |
HAKJIOHHOTO napajuiesIenuIne10B,
MPaBWIbHON NHpaMubl (IPaBUILHOTO
TeTpa’apa); 0) U300paKeHUsI MPSIMBIX U
IJIOCKOCTEH, napauieIbHbIX u
NEPIEHANKYISIPHBIX pedpaM W TpaHsIM
JTAHHOTO MHOTOT'PaHHUKA;

B) CTPOUTH CEYCHUSI MHOTOTPAaHHHKOB H
BbI-

YHUCISTh WX TUIOIIAIHN;

r)Ha u300pakeHWH MHOTOTPAHHUKA
BBIJICJIATE €r0 HEBHIUMBIC 3JIEMEHTHI
IITPUXOBBIMU  JIMHUSIMH, OIPEAEsaTh
(«BUIETHY») U BBIUUCISATH YIJIbl MEXIY
ero pebpamMu W TpaHAMH, JHHEHHBIC
VIJbl JABYTPAaHHBIX YIIIOB MEXKIY €ro
rpaHsIMH

Ornpenenenue
IPU3MBI

Buael npuzm

bokosas u nosHas
MMOBEPXHOCTh
IIPU3MBI

O0bEM IPU3MBI

Ornpenenenvie u
CBOICTBA
napajuieNenumnena

0O0beM
napajuieNenumnena

KonTponbnas pabota
« IIpuzma n
napesuieJIenune 1

DopMyJIUPOBATH ONPEAECICHUE TPU3MBI
nu ee »sneMeHToB. dopmynupoBaTh
OIpElIeJIeHue M CBOMCTBA IPSMOM,
HAKJIIOHHOM,  MOPaBWIBHOW  IPU3MBI;
JIOKa3bIBATh 3TU CBOWCTBA.

DopmyaMpoBaTh OIIpezie/ICHNE
NEePIEeHIUKYJIIPHOTO ceueHus
IIPU3MaTHYECKON MTOBEPXHOCTU
(mpU3MaTUYECKOrO TEla); ONpeAeICHHE
napajuleJIenunea: HAaKJIOHHOTO,

IIPSIMOTO, TNPSIMOYTOJBHOIO;  OIpeJe-
nenue  kyba. @DopmynupoBaThb U
JTI0OKa3bIBaTh

CBOMCTBA JMaroHajien
napaiuenenunena. BeiBoaute Gpopmyisl
BBIUMCJICHUS] IUIOIIagell OOKOBOM U
IIOJIHOM [IOBEPXHOCTEH, o0beMa
npu3Mbl. CTpOUTH «IPOCTOPHBIE» U
«KpacHuBbIe» H300paXKEHHUsT MPSIMON U
HAaKJIOHHOM  TpPHU3MBbI, MpPsAMOIO U
HAaKJIOHHOTO napajuiejenumena c
MTOCJIEIYIOIUMH JOTIOJTHUTEIbHBIMU
MOCTPOCHUSIMU HA ATUX M300paKEHUSX,
BBIJICJISIL TPU OTOM HMX HEBUJIHMMBIE
AJIEMEHTBI IITPUXOBBIMU JIMHUSAMU.

Ha  u3oOpaxeHusx  mOpusMbl U
napajulesenuIea, UCIoib3ys YCIOBUE
3a/1a4, «BHJIETH» WM BBIYUCIATH YIJIBI
MEXIy UX pedpaMH M IpaHsIMH,
JUHEHHBIE YIVIBI JBYTPaHHBIX YIJIOB
MEXy UX TPaHsAMH.

CTpouTh METOIOM CIENOB, METOJOM




BHYTPEHHETO MPOCKTUPOBAHMS,
KOMOMHHPOBAH-HBIM METOJIOM CEUYCHHS
Opu3Mbl W Hapajuielienunesa |
BBIUMCIIATH IUIOIIAAM JOTHX CEUYEHUMH.
Pemrate  3amaud Ha  BBIYMCICHHE
ILIOIIA A OOKOBOIT u IOJIHOM
MOBEPXHOCTH, O00OBEMa TMPHU3MBI U
napajuieNienumne1a

[TonsTHE O
MHOT'OTPaHHOM YTJI€.
TpexrpaHHslid yrou.

®opMyIMpOBaAThH ompezcieHue
MHOT'OTPaHHOIO YIJIa U €ro JIEMEHTOB:
BEpILUHBI, TpaHy, pedpa, IVIOCKOTo yria
IIPY €r0 BEPILHHE.

Teopema KOCUHYCOB
U TeOpeMa CUHYCOB
JUIA TPEXTPAaHHOI'O

yria.

dopmMynupoBaTh u JIOKa3bIBaTh
CBOWCTBA TPEXI'PAHHOIO YIJa, TEOpEMY
KOCHHYCOB U TE€OpEMY CHHYCOB.

Pemate  3amauMm  Ha  HaxOXJEHHE
paccTosHUS OT BEpIIMHBI yrila [0
TOYKH, pacIoyI0KEeHHON BHYTpHU
JJAHHOTO yrja ¥ PaBHOYAAJICHHHOW Ha
JTAHHOE PAcCTOsHUE: a) OT €ro IpaHeif;
0) ot ero pedep.

Pemate  3amauMm  Ha  HaxOXJEHHE
BEJIMYUHBI YTJIa, KOTOPHIH 00pasyer:

a) C IUIOCKOCTBIO T'paHM TPEXI'PAHHOI'O
yrjia Jiyd ¢ HadajloM B €ro BepILUHE,
JeXaluid  BHYTPM 3TOro  yria M
COCTABIISIIONINI CO BCEMHU €r0 TPaHIMH
paBHbIE YIJIbI;

0) ¢ peOpOM MHOTOTPAHHOIO yIjia JyY ¢
Ha-yaJloM B €ro BepUIMHE yIJja,
JeXalluii BHYTPM O3TOr0 yria W
COCTaBJIAIOLINI CO BCEMH €ro pedpamu
paBHBIE YTIIBI

Onpenenenue
nupaMuJbl U €€
HJIEMEHTOB.

Hekortopsie BuibI
IUPAMHU/I.

IIpaBunpHas
nupamua.

[Tmomans OOKOBOH 1
MMOJTHOM
MMOBEPXHOCTH
MTUPAMHU/IBI

DopMynHpOBaTH ONPEIEICHUE:

a) MUPaMUJIbI, YCEUEHHON MUPaMUJIbI U
UX JIEMEHTOB;

0) MpaBUIILHON TUPAMUJIBI, TOKA3bIBATh
€€ CBOMCTBA,;

B) IBYTPAaHHOTO yria mpu  pedpe
MAPAMU/IBI.

BeiBomuTe  QopMyNBl  BBIYMCIICHUS
Iomaaen OOKOBOII W MONHOM
MOBEpXHOCTEH, O0beMa NHUpPaMUIbl U
YCEUEHHOU MUPaMU/IbI.

Jloka3piBaTh CBOWMCTBA TMapajuieIbHbIX
CEYECHUM  TUpPaMHJBIL. Jloxa3piBaTh
CBOMCTBA TPAaBWIBHOW IMHPAMHUJIBL: BCE
OokoBbIe pedpa

paBHBI, a Bce OOKOBBIC TPAaHU - PaBHBIC
paBHOOEIPEHHBIC TPEYTOJIBHUKY;

Bce OOKOBbIE pebOpa o00pa3yroT C
MJIOCKOCTHIO OCHOBAHUSI PaBHBIE YIJIbI, a




BCE OOKOBBIC TpaHH - paBHBIC
JIBYTpaHHbBIE YTIIBL. Jloka3bIBaTh
NpPU3HAKA  [PaBWIBHOM  MUPaMUJIbIL:
a) Bce ee OOKOBBIE pedpa paBHBL;

0) Bce ee OOkoBbIC pebpa 00Opa3yroT C
TJIOCKOCTBIO OCHOBAHUSI PABHBIE YTIBI;
B)Bce e¢ OOKOBBIE TpaHU - paBHbBIC
TPEYTOJIbHUKHU.

Pemars 3a1aun Ha:

a) BEIYHMCIICHUE TUIOMAI OOKOBOM W
MOJTHOM MOBEPXHOCTH, o0Bbema
MUPAMHUJIBI U YCEUCH-

HOUW NMUPAMUJIbI;

0) IOCTpOCHUE CEUYCHHI MHpaMUa W
BBIUHCJICHHUE UX TUIOIIACH.

Hcnonb3yst 4acTHBIC BHJIBI TTHUPAMU]I,
pemiate  3aJa4d: Ha  HaXOXJEHUe
wiomaan ux OOKOBOW W  IOJHOMN
MOBEPXHOCTH; HA BBIYUCIICHUE HUX
00BEMOB;  BEIMYMH YIJIOB  MEXIY
pebpamMu U TpaHSIMH, MEXIY CCUCHUEM
u rpanbto. Co BceMU BUAAMU MHPaMU]
pemiate  3aJadd  Ha  IMIOCTPOCHHE,
JI0KA3aTeNbCTBO u BBIUHCIICHHE,
COIMMPOBOXKIAS PEIICHUE KAKIOW 3aJ1a4u
KOPPEKTHOI apryMeHTaIue.

KonTponbhas pabota
«ITupamuia»

IIpy 3agaHHBIX YCIOBHUSAX HAXOJUThH
YIJIbI, KOTOpBhIE O0pa3yeT ¢ pebpamMu u
rpaHs MM JJaHHOI'O MHOT'OI'PAaHHOTO yIiia
npsiMasi, pacroyioKeHHasi BHYTPH 3TOTO
yriaa W TpOXOJsmias 4Yepe3  ero
BEPIINHY.

JUis  1aHHOTO  TpPEeXrpaHHOIo  yria
HaXOJWTh: Q) BEJIMYUHBI JBYIPAaHHBIX
YIJIOB pH €ro pedpax;

0) BeIMUMHBI YIJIOB HAKJIOHa pedpa K
TUTOC-KOCTH T'PaH| yTJIa.

Pemate  3a7auMm  Ha  HaxXoXJEHHE
BBICOTHI, UIMH CTOPOH, IJIOCKHUX YTJIOB
OpU  BEpUIMHE NHUPAMHUbI, BEIUYUH
NBYTPAaHHBIX YIJIOB TIpH OOKOBBIX e
pebpax u pebpax ocHoBaHus. Haxonutsb
IUIOIIAAb OOKOBOM n IIOJTHOM
noBepxHocTH  nupamuabl.  CTpouTh
CeUeHHe THpPAMHIbl, HAXOIUTh €ro
IUIOIIAAb M Yol MEXAY IUIOCKOCTBIO
CEUEHUSI U TUIOCKOCTHIO

OCHOBaHMS TUPAMUJIBI

CBoiicTBa
MapasieabHbIX
CEYEHUI MUpaMu/Ibl

VYceuennas
nvpamuja

dopMynupoBaTh onpeeIeHue
YCEYCHHOW MHUPaMUIBI, €€ DJIEMEHTOB;
JIOKa3bIBaTh €€ CBOMCTRA.

dopmyarpoBaTh u JOKa3bIBaTh
TeopeMy: a)o0 IUIOmaan OOKOBOWM




O0BeM upamMuIbl

006 00Beme
TeTpa’apa

O0beM yceueHHOM
HpaMHUIBI

MOBEPXHOCTU MPAaBWIBHON YCEUECHHOM
MUPaAMUJIBI,

0) 00 oO0beme mnHUpamuabl (yCeUEeHHOMH
IIUPAMHU/IBI).

dopmynupoBaTh OTIpeIeIICHUS
OPTOIICHTPH-

YEeCKOTO M PABHOTPAHHOTO TETPadIPOB.
BreBonuth hopmyiry

V=1asber(a; b)esin j Berarciacuus 6
o0bema TeTpa’zapa, Tae a U b - JUIMHBI
TIBYX CKPELITHBAFOIIUXCS pebep
TETPadapa, j - yrol MEXAY MPSIMBIMU,
coaepxammmu 3T pebpa, r(a, b)-
PaCCTOSIHUE MEXKTY STUMH MPSMbIMH.
Jloka3piBaTh TeOpeMy OO0 OTHOIICHUH
00BEMOB JIBYX TETPadpOB, MUMEIOIINX
paBHBIC TpEXTpaHHbIC YIJbl. Pemarh
3aJ]auu Ha JI0OKa3aTeIbCTBO, MOCTPOCHHE
Y BBIYUCJICHHE TUIONIA/IA TTIOBEPXHOCTH U
o0beMa pa3IMYHBIX BHIOB HHUPAMHUI U
YCEUEHHBIX MUPaMUI,
apryMEHTUPOBaHHO 000CHOBBIBasI
BO3HHUAIONINE YTBEPKICHUS

IToBTOpenue
MaTepuaia

0 MMPAMHJIAX B
3a/layax Ha
JI0Ka3aTeNbCTBO,
IIOCTPOEHUE U
BBIYNCIICHHE.

@opMyIIUPOBATH ONPEICIICHUS
MMpaMU/Ibl, YCEUEHHOU MUPAMU/IbI,
MPaBUWJILHON NUPAMHUJIbI, TPABUIIBHOTO
terpadapa. PopMmynupoBaTh U
JIOKa3bIBAaTh UX CBOMCTBA.

BeBonute  popmynbl  BBIYHMCICHUS
MOBEPXHOCTEH M 00BEMOB MUPAMUJIBI U
yCE€UEeHHOW mnupamubl. Pemars 3amauu
Ha JIOKa3aTeJIbCTBO, BBIYMCICHHE, Ha
IIOCTPOEHUE CEYEHUs NUpaMHUAbl U
BBIUHCIICHHE ero IUIOIIAIH; Ha
BBIUHCJICHHE 00BEMOB PA3IMYHOTO BUJA
TETPadIpOB u MHOTOYTOJIbHBIX
MHUPAMUTI, apryMEHTUPOBAHHO
000CHOBBIBasI CBOHM YTBEPKICHHS

Onpenenenne
MPaBUILHOTO
MHOFOIpaHHHKa

Tuner IIpaBUJIbHBIX
MHOTI'OIr'paHHUKOB

Hoxka3piBath Teopemy Jlexapra-Oinepa
JUTSI BBIITYKJIBIX MHOTOI'PAHHUKOB.
dopMyIHpOBaTH onpeeieHue
IIPaBUJIBHOTO MHOTOTPAHHUKA.
Jloka3bpIBaTh TEOPEMY O CYIIECTBOBAaHUU
IATH THUIIOB IIPABUJIBHBIX
MHOTOI'PAaHHUKOB; CBOMCTBA
[IPaBWJIbHBIX MHOTOI'PaHHUKOB. BepHo n
HarjsifHO  M300paxaTh  IMpaBUJIbHbBIE
MHOTOTPaHHUKHU, CTPOUTH UX Pa3BEPTKU
U CKJIEMBaTh MOJIEJIH.

Crpouts CeueHus IIPABUJIBHBIX
MHOTOTPaHHUKOB Ppa3IU4YHBIMU
METOJAaMU M HAaxOIUTh  IUIOIIAJIU




MIOJIyYEHHBIX  CEYEHUH, AaApPryMEHTH-
pPOBaHHO OOBSCHSSI KAKIBIA  «IIar
peleHus.

Hcnone3yst M300pakeHUs] MPaBUIbHBIX
MHOTOIPAaHHUKOB, peliaTh 3aJa4d Ha
BBIYMCIIEHHE: paccTosiHui MEXIY
JJIeMEHTaMU  MHOTOTpPaHHUKA;,  YIJIOB
MEXY MPSMBIMHU U TUIOCKOCTSIMHU.

HaxoauTe mromaay OOKOBOW M IOJIHON

[IOBEpXHOCTEH, O0BEM  pa3INYHBIX
MPaBUJIbHBIX MHOTOTPaHHHKOB,
KOPPEKTHO  apryMEHTUPYsS  KaXKIbld
«iar pemeHus»
KonTponbnas pabora | 2 Jns  4YacTHBIX  BUJOB  NHPAMHUL
«YacTHble BUIbI HAXOJUTh: IJIOLAJb OOKOBOW M MOJHOM
MUpaMUJ] U UX MMOBEPXHOCTH; 00BEM; YIibl HaKJIOHA
CBOMCTBA. OOKOBBIX pebep M OOKOBBIX TpaHEd K
[IpaBunbpHbIC IIJIOCKOCTH OCHOBAHMSI; PACCTOSIHUSI OT
MHOTOTPaHHHUKHNY BEPIUH 710 pedep U rpaHell mTupaMuIbl
durypsl 24
BpallleHUsl
[ToBepxHOCTH 1 DopmyJIUPOBATH OITpe/IeIICHNE
BpallleHus MOBEPXHOCTHU U TeJla BpalleHUsI.
Teno BpamieHus dopMyupoBaTh onpeeIecHue
Onpenenenue 1 LUWJIUHAPA W KOHyca BpalleHHs, HX
UJTUHI-PA U €ro AJIEMEHTOB; OCHOBAHMS, BBICOTBHI, OCH,
AJIEMEHTOB oOpazyromieil, paauyca OCHOBAaHUS,
CBoiicTBa IUINHJIPA MEePIEHIUKYIISIPHOTO CEUYeHUs; OOKOBOM
PasBepTKa Y TIOJIHOM TToBepXHOcTel. CTPOUTH
TUTOMIA/Th M300paKeHUs: LUIWHApPA W KOHYCa;
TIOBEPXHOCTH MpaBUIBHBIX OPU3M W [HPAMHU],
HUJIAHIpA BIIMCAHHBIX B HWJIMHAP 1 KOHYC.
[Ipu3Mel, BHcaHHbIE | 1 Jloka3bpIBaTh CBOMCTBA CEUCHUU
B IMJIMHAD 1 HAJTUHAPA W KOHyca  BpalleHUs
OTMCaHHbIE OKOJIO IUIOCKOCTBIO: @) coleprkaiieil  och
HUAJTUHAPA HWiIMHApa (koHyca);
O6BeM UINHIPA 0) meprneHIUKYIIPHON OCH UWUIMHJIpa
Onpenenenue 1 (xonyca).
KOHYCa H €ro BeBonute  Gopmynbl  BBIYHMCICHUS
3IEMEHTOR womanad ~ OOKOBOH M TIOJNHOU
Ceuenns KoHyca MOBEPXHOCTEH, o0beMa IWIMHIpA U
KacarenbHast KoHyca.
MI0CKOCTE K KOHYCY Koppektho apryMeHTUPOBaTh
M306pakenns YTBEP)KJICHHS, BO3HHUKAIOIINE IO XOMIY
KoHyca pelieHus 3aJadyd  Ha  KOMOWHAIIMIO
PasBepTKa H 1 MHOTOTPAaHHUKOB C IWIMHAPAMH U
IUToMab KOHyCaMu

IMMOBEPXHOCTHU KOHYCA

CaoiicTBa
IapauIeIb-HbIX
CEYECHUH KOHYyCa

Bnucannsie B KoHYC
U OIMMCAaHHBIC OKOJIO




KOHYCa MHUPaMHJIbI

Y CceueHHBI KOHYC

[ToBepxHOCTH
YCEUEHHOr'0 KOHYyca

O0BeM KoHYyCa U
YCEYEHHOTO KOHYyca

[ToBTOpEHUE
MaTepuaia

0 HWIHH]IpAX,
KOHYCax,

UX KOMOMHALUAX C
BIIMCAHHBIMU u

OIHUCaH-HBIMHU
MHOFOFpaHHI/IKa-MI/I
B 3aJayax Ha JOKa-
3aTeJIbCTBO,
MOCTPOE-HUE u
BBIYHCIICHHUC.

Pemrate 3a1a4uu pa3inyHOTO YpOBHS
CJIO)KHOCTH Ha:

a) BBIYMCIICHHE IOl OOKOBOW M
MIOJTHOM MIOBEPXHOCTEH, o0bema
WIMHAPA U KOHyCa

(yceueHHOTO KOHYca);

0) n300pakeHue KOMOWHAIHHA
MHOTOTPAaHHUKOB C [HWJIUHAPOM U
KOHYCOM (yCEUEHHBIM

KOHYCOM);

B) IIOCTPOCHHME CEYCHUH IWIMHApA |
KOHyca  (YCEYeHHOro  KOHyca) |
BBIYUCIICHUE UX TIIOMIA]TH.
O060CcHOBBIBATH YTBEPKICHUS,
BOBHWIAIONIME TI0 XOJIy pPCHICHHS
KaKI0U 3a1a4u

KonrponsHas padora
«IunuHAp U KOHYC»

Haxomutes 1mromanyu IHOBEPXHOCTEH H
00BeMbl KOHYca (YCEYEeHHOro KOHYyca),
OWJIAHIPA. Pemars 3aJ1aun Ha
KOMOUHAIMU MHOT'OI'PaHHUKOB C
IWIMHAPOM U KOHYCOM (yCE€YEeHHBIM
KOHYCOM), KOPPEKTHO apryMeHTHUpYs
YTBEP)KIEHHsI, BO3HUKAIOIIME IO XOIYy
peleH sl KaKA0H 3a/1a4u

Ornpenenenue mapa,
cdepsl U X
DIIEMEHTOB

N3o6paxenue
cdepsl

YpaBHeHue chepsl

Ilepeceyenue mapa
u cdepsl C
IUIOCKOCTBIO

ILockocTs,
KacarelibHas K 1apy

u chepe

Brucannbie u
ONKMCAHHBIE APl U

cepsl

IImomaan
MOBEPXHOCTEN 11apa
U €r0 JacTeu

O6mbem mapa u ero
yacTen

[ToBTOpEHUE B
3aJjayax MaTepuaa o

dopMynupoBaTh onpeencHue chepsl u
mapa, uX paguyca U JAHaMeTpa,
KacaTelbHOM IJIOCKOCTH K  cdepe.
BepHo u HarnsgHO m300paxartb cdepy.
BeiBogute  ypaBHeHME ~ ceprl U
HEPaBEHCTBO miapa. BreiBouTh
GbopMyaBl  BBIYUCICHHUS  IUIOMIATH
MOBEPXHOCTU U 00bEeMa I1apa.
dopmynaupoBaTh oIpeaeneHue cdepsl,
BIIMCAHHOU B JBYTPaHHBIN u
MHOTOTpaHHBIA yroi;, cdepbl U IIapa,
BIIMCAHHBIX B  MHOIOTPaHHUK U
OMHMCAHHBIX OKOJIO HETO.

Bepno u HarnsHo n300paxkats chepy B
KOMOWHAIIUK C  MHOTOTPaHHHUKAMHU,
HAJTUHAPOM M KOHYCOM H APYTMMH
chepamu.

Pemars 3amaun:

a) Ha B3aMMHOE pPacIoyioxkeHue chepol 1
IUIOCKOCTH; cephl M IBYX IIIOCKOCTEH;
chepsl ¥ IBYTpaHHOTO YTIJIa;

0) Ha KOMOMHAINH cepbl c




KOMOU-Hanusx cdep,
1apoB
Y MHOTOTPaHHUKOB

HepeceKaroiMK €¢ MHOTOTPaHHUKAMH;
B) Ha KOMOMHAIMK cep ¢ BIUCAHHBIMU
B HeEe, M OIHUCAHHBIMH OKOJIO Hee

MHOI'OIPaHHUKAMHU u ¢burypamu
BpalLCHUS.
KoppektHo apryMEHTUPOBATh

YTBEPXK/IEHHsI, BO3HUKAIOIINE TI0 XOIY
pemieHusT 3aayd  Ha  KOMOWHAIIHIO
cheprl (mrapa) ¢ MHOTOTpaHHHKAMHU,
WIMHAPOM, KOHYCOM U APYTUMH
cthepamu (1rapamn).

®opMyIMpOBaAThH OIIPE/ICIICHUE:!
IapOBOTO CETMEHTA, €ro OCHOBAaHHS U
BBICOTBI; CEIMEHTHOH IOBEPXHOCTH;
IIapOBOTO CJIOS, €ro OCHOBaHHS H
BBICOTHI; IIAPOBOTO II0sICA; IIAPOBOTO
CEKTOpa M €ro MOBEPXHOCTH.

BeiBoauTh (hOpMyIIBI 1711 BBIYMCIICHHUS
a) miomiaae cdepsl, CEerMeHTHOM
MIOBEPXHOCTH, IIapPOBOTO nosica,
MOBEPXHOCTH IIAPOBOTO CEKTOPA;

0) 00bEeMOB II1apa, MIAPOBOTO CErMEHTA,
IIAPOBOTO CEKTOPA, IAPOBOTO CIIOSL.
Pemats 3a1a4un Ha BeIYHCIICHUE:

a) Twiomamu  chepel, CErMEHTHOM
MIOBEPXHOCTH, IIapPOBOT'O nosica,
MOBEPXHOCTH IIAPOBOTO CEKTOPA;

0) oObema miapa, IIAPOBOIO CErMEHTa,
[IapOBOTO CEKTOpa, IIapOBOTO  CIIOA,
apryMeHTUpYs BO3HUKAIOIINE
YTBEPXKICHHSL.

Pemats 3a1aun Ha:

a) koMOuHanuu  cdepel  (mapa)
mwiMHApa;  0) koMOMHauuu  cdepsl
(mrapa) u KOHYyCa;

B) chepy M 11ap, ONHUCAHHBIE OKOJIO
KyOa ¥ BIIMCaHHBIE B HETO;

r)chepy W 1map, OIHUCAHHbBIE OKOJIO
MPU3MBI U BIIMCAHHBIE B Hee; 1) chepy U
map, BIHCAaHHbIE B  NPaBHJIbHBIN
TETpadIp U ONMCAHHBIE OKOJIO HETO;
e)chepy W 1Iap, OMHUCAHHBIE OKOJO
MTUpPaMU/Ibl U BITUCAHHEIC B HEE;

) KoMOMHaM JByX chep (mapoB) u
KyOa; 3) KOMOMHaIMM Tpex cdep U
TeTpa’ipa.

BekTopHO-KOOpIMHATHBIM METOIOM
pemarh 3a/1a4M Ha KOMOMHALMU CephI
C  MHOrorpaHHWkamu.  KoppekTHO
apryMeHTHPOBATh YTBEPKICHHUS,
BO3HMKAIOMIME 110 XOAy pEIICHHS
3aJjaud Ha KOMOWHAIMo cdepsl (mapa)
C  MHOTOTPaHHUKaMH,  IIWJIHHIPOM,




KOHyCOM ®  JpyrumMu  chepamu
(mrapamn)
KonTponbnas pabora | 2 Pemarp 3agaun Ha KOMOWHAIMU ABYX
«Cdepa u map» chep: a) mepeceKaromumxcs;
0) BIMCAHHBIX B TPEXTPAHHBIA yroJl.
Pemarp 3amaum  Ha  KOMOHMHAIIMIO
MHOTOTPAaHHHKA U CEpBI:
a) Kacaromercs  Bcex ero  peoep;
0) mepecekaromieii ero HoBepXHOCTb.
Pemarp 3amaun  Ha  KOMOWHAIUU
mmHApa (KoHyca) © ABYX cdep,
PacMoIOKEHHBIX BHYTPU LWIMHIpA U
KAaCaroLIMXCsl ero MoBEepXHOCTU. BepHo
W HarasagHO u300pakaTh cdepy B
KOMOWMHAIMM ¢  MHOTOTPaHHUKAMH,
OWIMHIPOM, KOHYCOM U JIPYTHMH
chepamu.
O HekoTOpBIX 12
BOIpPOCax
reoMeTpuu
O npumeHeHuun 2
orpe-/1eJIeHHOrO
UHTETpaia s
HAXO0XJICHHE
00BEMOB TeN
BpallleHus
O cummerpun 2
MIPABUIIbHBIX
MHOTOTPaHHHKOB
O noBepxHOCTAX 2
BTOPOTO MOPSIIKA
O BexTOpHOM 2
POM3Be-JICHUH JBYX
BEKTOPOB
O pa3nuYHBIX BETBSX | 2
reOMETPHUH
06 2
aKCHOMATHYECKOM
MOCTPOCHUU
TE€OMETPUHH
['eomeTpuueckuii 2 3HaTb M yMeTb MPUMEHATb FeOMETPUYECKUI
CMBICIT ypaBHEHHUI U CMbIC/1 YPaBHEHWI 1 HEPABEHCTB C ABYMSA U
HEPaBEHCTB C JIBYMS TPEMA NepPeMEHHbIMM.
U TpeMs
epEMEHHBIMU
VYpaBHeHue npsamon | 2 3HaTb M yMeTb NPUMeHATb obLuee

ypaBHeHWe npamoi. HopmanbHbIli BEKTOP
NpAMOW. YpaBHeHME NPAMOW C Yri0BbIM
KoadPpuumeHTOM. YpaBHEHUE NPAMOWN,
npoxoasiuen Yepes AaHHYIO TOYKY.
YpaBHeHWe NpaAMON, NpoxoadLlen Yepes
OB€ TOYKM. YpaBHEHME NPsAMON B OTpe3Kax.




KaHOHMYecKoe ypaBHEeHWE NPAMOIA.
Hanpasnstowmin BEKTOp NPsiMOiA.
MpuBeaeHWe ypaBHEHUI NPAMON K
KaHOHMYECKOMY BUAY.

BzaumHuoe 2 3HaTb M YMETb MPUMEHSATb Yro/l MeXay

pacrojoKeHUe IByX NPAMbIMU B MPOCTPAHCTBE. YC0BUA

IPSMBIX B nepneHAMKYNAPHOCTY U NapanienbHOCTy

IPOCTPAHCTBE NPAMBbIX. PAaccTosiHME OT TOYKM A0 NPAMON.
PaccTosHne Mexay ABYMSA NPAMbIMU.

B3anmuoe 2 3HaTb U yMETb NPUMEHATL:O6LLME TOUKM

pacIoyioKeHue NPAMOIA 1 NAOCKOCTU. YION Mexay NpsmMoit

HPSAMOM ¥ IIOCKOCTH Y NNOCKOCTbIO. YC0BWA NapanienbHOCTyH

B IIPOCTPAHCTBE NPAMOIA 1 NAOCKOCTU. PaccTosAHME OT TOUKM
[,0 NNOCKOCTM B KOOPAMHATAX.

3ananue Quryp 2 3HaTb M YMETb NPUMEHATb GOPMY/Ibl

YPaBHEHUSIMU U 3afjaHuA anamnconaa, rmnepbononaa u

HEPaBEHCTBAMU APYTUX CTEPEOMETPUYECKUX TEN

[Tpumenenue 2 3HaTb ¥ YMETb NPUMEHATb METOZ,

KOOpJMHAT K KOOPAMHAT B 3aja4ax

PELICHMIO 3a]1a4 11O

CTEpEOMETPUH

IloBTOpEHHE 20

Pemenue 3anau Ha 6 Pemate 3a1aun Ha KOMOMHALIMY TET,

KoMOMHaIuu puryp BBIUUCIIATH IUIOIAIU U 0OBEMBI TE,

Konrponbnas pabora | 2 BBIUUCIIATh PACCTOSIHUS U YTJIBI B

«KomOunammu MIPOCTPAHCTBE, B TOM YHCIIE H

buryp» BEKTOPHO-KOOPIUHATHBIM METOIOM.

Brruncnenue

paccTos-HUM B 4

IPOCTPAHCTBE

Brruucnenue yria 2

MEXY IPSIMBIMU

Mexny npsimoit u 2

IJIOCKOCTBIO

Mexny 2

IJIOCKOCTSIMU

KonTponbhas pabora | 2

HUTOroBas




