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JEKIIUHA

MOIYJIb 3: JTU®PEPEHIIUAJIBHOE HCUUCJIIEHUE ®YHKIIUN OTHOM
MEPEMEHHOM

Jexkyusn 3.1. TlponsBoanass ¢yHkuuu B Touke. KacarempHasi, reéOMETPUYECKHI CMBICI MPOU3BOTHOM.
beckoHneunas npousBoaHas U €€ reomerpuueckas uHTepnperanus. OTHOCTOPOHHHUE NPOU3BOJHBIE, UX
CBSI3b C JBYCTOpPOHHeH mnpou3BonHoi. JuddepenuupyemMocts (yHKIMU B TOYKE, HKBUBAIEHTHOCTh
muhdepeHIMPYeMOCTH  CYIIECTBOBAHHWIO B TOYKE KOHEYHOM MPOW3BOAHOW. HempephiBHOCTH
muddepennupyemort  gynkiuu.  Juddepenuman  QyHKIUH, €ro  T€OMETPHUYECKHH  CMBICIL
WuBapuanTHOCTH popmsbl niepsoro auddepennnana.
Jekyun 3.2. Teopembl Pepma, Pomns , Komm wu Jlarpawxka. IlpaBuino JlonuTans packpsiTus
HeonpeaeneHHocted. [lopsnok pocta ¢ynkumu. CpaBHEHHE POCTa TOKA3aTEIBHON , CTENEHHOW H
Jorapupmuueckon GyHKIUN B OECKOHEYHOCTH.
Jlexkyusa 3.3. Tlonstue MHorounena Teitnopa creneHu n s AaHHOW (yHKIMM B Touke c¢. CoBnaneHue
3HaYeHUU B TOUKe ¢ GYHKUIUHU U e€ MHOrowIieHa Teiliopa, a Takke UX MepBbIX 71 MPOU3BOIHBIX. Dopmyra
Teiinopa ¢ ocratounsiM uieHoM B (opme Jlarpamxka u B ¢opme Ileano. dopmyna MakiopeHa.
Ucnons3oBanue ¢opmyn Teinopa m MakiopeHa B NpHUOIMKEHHBIX BBIYHCICHUSIX. MOHOTOHHOCTh
¢ynkuuu. JlocTarouHoe YCIOBHE MOHOTOHHOCTH. CTallMOHApHBIE W KPUTHYECKHE TOYKH (YHKLUH.
OKcTpeMyM (QyHKIHU.
Jlexyusa 3.4. HeoOxonumoe ycnoBue 3KkcTpemyma. JlocTaTOYHBIE YCIOBHS AKCTpeMyMa: (a) IO HepBOi
npou3BoaHOM, (0) mo BTOpoil mnpousBoaHOH. [loHATHE BBIMYKIOCTH (BBEpX, BHHU3) (YHKIMM Ha
npomexyTtke. JloctaTouHoe yciaoBHE BBIMYKIOCTH JBaXIbl AuddepeHuupyemort QyHKuu. Todyku
neperuba ¢pynkuuu. Heobxonumoe yciaoBue neperuda, 10cTaToyHoe yciuoBue nepernba. Cxema moiaHOTo
UCCIIEIOBAaHMS U TIOCTPOCHUSA TpaduKa GyHKIUH.



MOAYJIb 4: ®YHKIIUU HECKOJIBKUX IIEPEMEHHBIX

Jexyun 4.1. Metpuka B R". Ckamspras QyHKius Heckonbkux mnepeMenusix (OHID). Jluaum u
noBepxHocTh ypoBHs. Ilpemen @HIL. beckoneuno wmanble u OeckoHeyHo Oombmme @OHIIL.
HenpepriBHocTs @HII B TOuke, Ha MHOXkecTBe. CBoiicTBa @HII, HenpeprIBHBIX HAa MHOXeECTBE. YacTHbIe
npousBogueie DHII, reomerpuyeckas wunHTepnperauus st n=2. JJudbdepenmupyemocts OHIIL.
Heo6xonumoe u goctarounoe ycnoBus nuddepenuupyemoctu. HempepbiBHOCTH auddepeHunpyemoit
OHIIL.

Jexkyua 4.2. TlpouszBopHas cnoxxHoW ¢yHkuuu. YactHas u  nonHas npousBonusie  DHII.
WNuBapuantHocTs (opmel  mepBoro auddepenimana. I[lpumenenne auddepennnana OHIT
OpUOJIMKEHHBIM BBIYMCICHUAM. 3amada o mnonHoM auddepenunane. uddepenunansr BiCIIHX
HOPSIKOB.

Jekyun 4.3. @Dopmyna Teitmopa. DOxctpemym @OHII. HeobOxogmmoe ycloBHE CYIIECTBOBaHUS
3KCTpeMyMa. JlocTaTouHble YCIOBHS CYIIECTBOBAHUS IKCTpeMyMa (1o BTopoMmy auddepeHunuany u mo
YIJIOBBIM MUHOpaM MaTpuilbl ['ecce). ANTOpuTMBI MOMCKA TOYEK IKCTpeMyMa s GYHKIUN JIBYX U TPex
IIEPEMEHHBIX.

Jlexyua 4.4. BexrtopHas (yHKUMS CKaJsipHOTO aprymMeHTra , ee roporpad. Ilpemen u HempepbIBHOCTH
BekTOpHOU (pyHKIMH. [Ipon3BoAHAs BEKTOPHOH (YHKLIMHU , €€ TE€OMETPUUYECKHH M (PU3UYECKUN CMBICIL.
VYpaBHEHUS KacaTelbHOM K MPOCTpaHCTBEHHOH kpuBoil . IlpaBmna auddepeHnrpoBanus BEeKTOPHOMH
¢ynkuuu. Teopema O MPOM3BOJHOW BEKTOPHOH (YHKUIMU IMOCTOSIHHOM JJIUHBI, €€ TeoMeTphyecKas
MHTEpIIpETaLUSL.

MATEPHAJIBI VI CAMOCTOATEJIBHOI'O U3YYEHUA

MOJIYJIb 3: JU®DPEPEHIIUAJIBHOE UCUNCJIEHUE ®YHKIIAN OTHOM
NEPEMEHHOH

Texcm 3.1 (mocne neknuu  3.1). Ilpous3BoaHbIe OCHOBHBIX dJeMEHTapHbIX ¢yHKIud. I[lpaBuia
BBIUMCJICHHUS] TPOU3BOAHOM, CBsI3aHHBIE C apu(PMETUYECKUMHU JACUCTBUSAMHM HAJ  (QYHKUIHSIMH.
[IpousBoHas cioxHOUM M oOpaTtHOM (QyHKIMH. [Ipon3BOHBIE BBHICIIMX MOPAAKOB. DU3NYECKHUI CMBICI
MepBOM W BTOPOM MPOU3BOJHBIX. [IpaBuna Bberumcinenus auddepennuano. Ilpumenenue
nuddepeHIanioB K MpuOIUKEHHBIM BeUCIeHUM . Jlud depeHnnanbl BRICIINX TOPSIKOB.

Texcm 3.2 (mocne nexuwmu 3.3). [IpencraBinenue mo ¢opmyne MakigopeHa HEKOTOPBHIX 3JIEMEHTAPHBIX
dbynaknuii. UcnionszoBanne Gpopmyn Teitnopa u MakiopeHa Jisi HaXOXKIASHUS TTPEICIIOB.

MOAVYJIb 4: ®YHKIUU HECKOJIBKUX TEPEMEHHBIX

Texcm 4.1 (nocne nexkuuu 4.1). OKpecTHOCTH B R OTKpBITHIC, 3AMKHYThIE, OTPAHUYEHHbBIEC U JIMHEITHO

CBSI3HBIE MHOXKECTBA B 1* rpaHUlla MHOKECTBa, 001acTh. YacTHbIE MPOU3BOIHBIE BBICUINX MOPSIKOB.
Teopema 0 HE3aBUCMMOCTH CMEUIAHHBIX YACTHBIX MPOU3BOAHBIX OT MOpsaka AUQPPEpeHUHPOBAHMUS.
[Tomusiit muddepenmman OHII.

Texcm 4.2 (mocne  nexkumu  4.2). Hessusie  ¢yHkmuu. Teopema 0  CYIIECTBOBAaHUU H
nuddepermupyemoctr HesiBHON (QyHKIMH. CUcTeMbl HESBHBIX (QYHKIMHA. Teopema o CyleCTBOBaHUH H
nuddepeHnupyemMocTr cucteMbl HesiBHBIX GyHKImi. [IponsBognas @HII mo HanmpaBieHWIo U rpaJveHT,
ux cBoiicTBa. KacarenpHasi INIOCKOCTh U HOpMaJib K TOBEPXHOCTHU

Texcm 4.3 (nocne nexuuu 4.3). YcnoBHeii sxkctpemyM OHII, ero reomerpudeckas nHTEprpeTanus (pu

n=2)  ¢yukuus Jlarpamka. HeoGXOmMMOE VCIOBHE CYIIECTBOBAHHS YCIOBHOTO 9SKCTPEMyMa.
JloctaTouyHOE YCIIOBHE CYIIECTBOBAaHHUS YCJIOBHOIO JKCTpeMyMa. AJTOPUTM TOWCKA YCIOBHOTO
9KcTpeMyMa (GYHKIMH JIBYX MEPEMEHHBIX C OJHHMM ypaBHEHUEM CBs3H. HaxoxaeHue HauOonbLIero u
HaumeHblero 3HaueHnii @HII Ha 3aMKHYTOM OrpaHUYEHHOM MHOKECTBE.

Texcm 4.4 (nocne nexuuu 4.4). Kpuas B mpocTpaHCTBE, CIIOCOOBI ee 3amaHus. J|imHa Tyru KpUBOW.
[IpousBogHas u auddepeHnnan IIUHB AYTH TJIOCKOW W MPOCTPAHCTBEHHON KPHUBOM, T€OMETPUYECCKUIN
cMmbIca nuddepeHiana JUIMHbL IyTH TUIOCKOM KpuBod. KpuBu3HA M panyc KpUBU3HBI IIJIOCKON KPUBOM.
LleHTp 1 OKPYKHOCTb KPUBHU3HBI IJIOCKOM KPUBOM.



INPAKTUYECKHUE 3AHATUA

MOIYJIb 3: JTU®PEPEHIIUAJIBHOE HCUUCJIIEHUE ®YHKIIAN OTHOM
NEPEMEHHOM
3anamue 1. BeraucneHnne NpoU3BOIHBIX C MMOMOIIBIO TaOIHMIIBI TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX
(GYHKLUMH 1 TPaBUJI, CBA3aHHBIX C apU(PMETHUECKUMU ICHCTBUAMHU HaJl QYHKIHSIMU.
Ayn: JI-2 NeNe 5.21, 5.23, 5.25, 5.27, 5.29, 5.35, 5.49, 5.37, 5.39, 5.41, 5.43
Homa: JI-2 NeNe 5.3, 5.12, 5.22, 5.26, 5.32, 5.34, 5.38, 5.40, 5.42
3anamue 2. BeranciaeHne NpoU3BOIHBIX CIOXKHBIX (DYHKIIUHA.

Ay y=v(u(x)): y=sin3x, y=tg(4x+1), y=2""", y=log3(x2+5);
y=W(v(u(x))): y=sin’4x, y=ctg3(5x2+1), y = 2cos3etl,

y=t(w(v(u(x)))): y=cosz(sinx4);
yzp(t(W(V(u(x))))): y:(6+3.23rcsin(3x2+1)J .

Homa: JI-2 NeNe 5.49, 5.50, 5.47, 5.51, 5.54, 5.55, 5.59, 5.61

3anamue 3. KomOuHupoBanue npasui AudpepeHnpoBaHusl.

Ayn: JI-2 NeNe 5.53, 5.60, 5.65, 5.69, 5.66, 5.52, 5.46, 5.77, 5.79

Homa: JI-2 NeNe 5.56, 5.57, 5.58, 5.68, 5.67, 5.78, 5.80

3anamue 4. Jlorapupmudeckas npousBoaHasi. [I[pon3BogHbIe BHICIINX MOPSAKOB.

Ayn: JI-2 NeNe 5.85, 5.87,5.91, 5.184, 5.186, 5.190

Homa: JI-2 NeNe 5.86, 5.88, 5.89, 5.111, 5.185, 5.188, 5.191

3anamue 5. 1lpou3BoJHBIE TIEPBOTO M BTOPOTO MOPSAKOB HESBHOW (QYHKIMM M (YHKLIHHU, 33TaHHOM
napaMeTpUIECcKu.

Ayn: JI-2 NeNe 5.144, 5.147, 5.168, 5.171, 5.224, 5.231

Homa: JI-2 NeNe 5.145, 5.149, 5.169, 5.176, 5.226, 5.232

3anamue 6. YpaBHeHue KacaTelnbHON 1 HopManu. [{uddepeHiyan u ero npuioKeHusl.

Ayn: JI-2 NeNe 5.235, 5.238, 5.241, 5.277, 5.285, 5.287, 5.290, 5.292

Howma: JI-2 NeNe 5.236, 5.237, 5.242, 5.244, 5.286, 5.289

3anamue 7-8. I1paBuiio Jlonurtans packpbITHsI HEONIPEAEIEHHOCTEMN.

Ayn: JI-2 NeNe 5.329, 5.333, 5.358, 5.352, 5.365, 5.364, 5.354, 5.347, 5.337

Howma: JI-2 NeNe 5.330, 5.336, 5.340, 5.355, 5.353, 5.368

3anamue 9. ®opmyna Teiinopa QyHKIIMM OHOM TEpEMEHHON

Ayn: JI-2 NoNe 5.382 (3-ero nopsiaka), 5.385 (3-ero nopsiaka), 5.389 (3-ero nopsiaka), 5.391, 5.396
Homa: JI-2 NeNe 5.392, 5.395, 5.393

3anamue 10. AcumntoTsl rpaduKoB GYHKUUH, UHTEPBAIBI BO3PACTAHUS M YOBIBAHUS, SKCTPEMYM.
Ayn: JI-2 NeNe 5.454, 5.455, 5.404, 5.440, 5.441

Homa: JI-2 NeNe 5.405, 5.452, 5.457

3anamue 11. PyGexublii KoHTpoIb «[Ipunoxxenus nuddepeHInanbHOro NCYUCICHUS .

3anamue 12-14. ViccnenoBanue QyHKIUI U TOCTPOEHHE UX IPaUKOB.

Ayn: JI-2 NeNe 5.466, 5.463, 5.479, 5.500

Homa: JI-2 NeNe 5.469, 5.499

MOAVYJIb 4: ®YHKIIUN HECKOJIBKUX TIEPEMEHHBIX
3anamue 15. O6nacte onpenenenuss OHIL. Jlunuu ypoBHs.
Ayn: JI-2 NoeNe 7.4,7.7,7.8,7.9,7.15, 7.16.
[Moctpouts nuHUYM YpOBHS QYHKIUN: u=x+y, u=y/x, u=x-y, u =x>/4+y%/9.
Homa: JI-2 NeNe 7.5, 7.6, 7.10



3anamue 16. I1penensl, HOBTOPHbBIE PEAEIIbI, TOUKM U JMHUKA pa3pbiBa OHIIL.

Ayn: -

Joma: JI-2 NeNe 7.32,7.33,7.34,7.35, 7.44,7.47, 7.48.

3anamaue 17. Yacturie npoussoansie ®HII. uddepenunan OHII.

Ayn: -

Homa: JI-2 NeNe 7.55, 7.57,7.59, 7.60, 7.68, 7.70, 7.102, 7.109

3anamue 18-19. [luddepenmpoBanme ClI0KHOU QyHKIIUH.

Ayn: JI-2 NeNe 7.114,7.117,7.118, 7.122, 7.124

Homa: JI-2 NeNe 7.115, 7.119, 7.120, 7.123, 7.125

3anamue 20. ITponsBonnas HeaBHOH pynkiun. ['panuent. [pon3sBoHas o HarpaBIeHHIO.
Ayn: JI-2 NeNe 7.140, 7.142, 7.145, 7.157, 7.158

Joma: JI-2 NeNe 7.141, 7.143, 7.146

3anamue 21. KacarenbHas 1UI0cKOCTb U HopMmanb. @Dopmyna Teiopa ¢GyHKIMHM HECKOJIBKUX
NIEPEMEHHBIX.

Ayn: JI-2 NoNe 7.182, 7.181 (2-oro nopsiika)

Joma: JI-2 NeNe 7.184, 7.185

3anamue 22-23. JxctpemyMm OHII. VciaoBHBIN 3KCTpeMyM

Ayn: JI-2 NeNe 7.187, 7.189, 7.196, 7.197, 7.201, 7.203, 7.204

Joma: JI-2 NeNe 7.188, 7.202

3anamue 24. Pybexubiii KOHTPOIb «DYHKIIUN HECKOJIBKUX MTEPEMEHHBIX».

KonTpoabHble MeponpuATHS:

Mogyns 3
PyGexubiii koHTpob «[Ipunoxenus nuddepeHunanbHoro ncunciaeHus». Cpok craun — 9 Henens
Homainee 3ananue «[Ipunoxenus quddepeHnmanbHoro ueuncaeHus». Cpok caauu — 9 Hemens

Monyns 4
PyGexxHblif KOHTPOIb «DYHKIIMHM HECKOIBKUX MepeMeHHbIX». Cpok cnaun — 16 Henens
JlomanHee 3ananne «@yHKIIMY HECKOIBKUX NepeMEHHbIX». Cpok caun — 16 Henens



