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METOANYECKUE PEKOMEHIAALIMMU 110
BBITIOJTHEHUIO KOHTPOJIbHBIX 3AIAHUM

Pa3nen I BBeaenue B anajiu3s

Tema 1 Oynkuuu

llonamue o mmoorcecmeax. [lelcmeumenvHvlie YUCIA U YUCTOBbIE MHOMICECMEA.
Ilocmosnnvie u nepemenmnvie genuuunvi. yukyuu u cnocodwl ux 3adauus. Obracmo
onpeoenenus ynkyuu. Yemmovie, neuemmuvie, MOHOMOHHBIE U OCPAHUYEHHbIE DYHKYUU.
Cnoorcnas @ynxyusa. llowamue snemenmapnou yukyuu. OCHOBHble dleMeHmAapHbie
@yuxyuu u ux epaguxu. Heasnvie pynkyuu. (rn. 4, § 4.1-4.3, 4.6; c¢. 95-99, 100-103,
115-117); (2, . 5,4).

[Ipexne Bcero, moJIe3HO O3HAKOMUTBHCA C HEKOTOPBIMHU JIOTUYECKUMH CUMBOJIAMU U
KBAaHTOpaMH, 4TOOBI MCIOJIb30BaTh UX B JaJIbHEHIIEM HJisa cokparieHus 3amuceit (1,
c. 123).

N3ydyeHne TeMbl CleAyeT HadyaTh C OCHOBHBIX IOHSITUA TEOPUU MHOXKECTB,
[1, c. 123—-124]. [Janee Hy»KHO YETKO YCBOUTh BAKHEHIIEE MOHATHE MATEMATUYECKOTO
aHanu3a — (yHKIMU, YMETh HaXxOJUTh O0JIACTb €€ ONpeNeNIeHUs, 3HaTh TPU CTHocoOa
3aanus PYHKIUU: aHATUTHYECKUH, rpaduueCcKuii, TAOJTUYHBIH.

CTyaeHTy HY»KHO 3HATh IPOCTEMITe Ipeodpa3oBaHus A IOCTPOCHHS (DYHKIIHIA,
: - bl
Kak-To: caBur rpaduka y=Ff(x+a)+b BmpaBo npu a < 0 u BieBo mpu a > 0, a TakKe Ha

napawienbHo ocu Ox BHU3 mpu b< 0 m BBepxX Ha g npu b >0; cxatme O<m<l
(pactspkenune m >1) rpaduka ¢pyakiun y=m-f(X) Booas ocu Ox.

B kypce paccmaTpuBaroTCsi B OCHOBHOM 3JieMeHTapHble (yHKUuU. CTyaeHT
JOJDKEH YSACHUTBH ornpejereHue siaeMeHtapHod ¢ynkuum (1, c. 132) yeTko 3HaATH
CBOMCTBA U CTPOUTH I'paUKH CIEAYIOMIMX OCHOBHBIX 3JIEMEHTapHbIX (yHKIui: y = C

(mocrosHnasg), y = X' (cremennas), y =a° (nokasaTenbHas), y =log.X



(;morapudmuueckast). Heo0xoamumo ycBOUTh MOHSTHE CIOXKHON GYHKIUHN (QYyHKIUU OT
byHKIUN).

[Toctpoenue rpaduka dYeTHOM (HEYETHOM) GYHKIIMH MOXKHO 3HAYUTEIIBHO
YOPOCTUTD, €CITH YIECTh, YTO TpadUKH YETHBHIX (DYHKIIMH CHMMETPUIHBI OTHOCUTEIIHHO
oc Oy, a HEYETHBIX — OTHOCHUTENIbHO Hauaja kKoopauHaT. OZHUM U3 XapaKTEPHBIX
CBOMCTB (DYHKIIMH SIBJISIETCS MOHOTOHHOCTD (T.€. BO3pacTaHUe WM YObIBAHHE HA KAKOM-
00 MPOMEXKYTKE).

CryneHTy HE0OXOAUMO YSICHUTH, UTO (YHKIIMU HAXOJIUT IMIMPOKOE MPUMEHEHHUE B
PKOHOMHUYECKOHN TeopruH. 3HATh KOHKPETHBIC BUILI QYHKIIMHA M UX CYITHOCTH ((PyHKITHS
MOJIE3HOCTU, PYHKIUS U3JEPKEK U T.1.).

Vpasnenue nunuu  Ha  naockocmu.  Ypasnewue  npAMOU  C  VelOBbIM
koo puyuenmom. Obujee ypasnenue npsamou. Ypaeuenue npsamou, npoxoosweli yepes
OAHHYI0O MOYKY 6 3A0AHHOM HANpasleHUuu, uepe3 06e OaHHble MOYKU. YC08us
napaiieibHoCmy U NepneHOUKyIApHOCmMU 08yX npsambix. Touka nepeceuenus 08yX
npsmoix. (1, 1. 5, § 5.1-5.5,5.7, c. 123-132, 138, 139).

CryneHTy HE0OXOAMMO MPOYHO YCBOUTH MaTepuaj, KOTOPbIA Oy/eT UCIOJIb30BaH
NP  HM3YYCHHWH DSKOHOMHUKO-MAaTEMAaTHYECKHMX METOJAOB W TPHUKIATHBIX MOJeIeH
(uHeliHOE TporpaMMmupoBaHue). bosbinoe 3HaueHuWe 31ech HMEET OmpeeicHUE
yYpaBHEHUSI JIMHUM HA IJIOCKOCTH KaK ypaBHEHHUS C JIByMs IEPEMEHHBIMH X H ),
KOTOPOMY  VAOBJICTBOPSIIOT ~KOOPJAWHATHI KAXKIOM TOYKHM OTOM JIMHUM © HE
VIOBIIETBOPSIIOT KOOPAMHATHI JIFOOOW TOYKW, HE Jiexared Ha Hei. M3 sroro
OTIpEIEIICHUS CIICIYIOT ABA BAXKHBIX JUISI PAKTHKH TOJIOKCHHS, KOTOPBIC HY)KHO 3HATh:

1. Ecm 3agaHo ypaBHEHUE JIMHUH, TO MOXHO YCTAaHOBHUTH, MPUHAJICKHUT JIN €
Kakas-11u00 TOYKa IITOCKOCTH. {7151 3TOro J0CTaTOYHO MOACTaBUTh KOOPJAUHATHI TOUKHU
B ypaBHEHHWC JIMHUU BMECTO IIEPEMEHHBIX X M ). ECIM OKaxkeTcs, YTO OHHU
YIOBIIETBOPSIIOT YPAaBHEHHUIO, TO TOYKA IPUHAJICKUT JIMHUH, B IPOTUBHOM CITydae — HE
MIPUHAIJICHKUT.

2. KoopauHatbl TOYKM TI€peCeUEHUs] [BYX JIMHHMM, 3aJaHHBIX CBOUMH

YpaBHEHUSMH, YAOBIECTBOPSIOT 00OMM ypaBHEHUsM. [lodTomMy 11 HaXOXKIEHUS



KOOPAMHAT TOYKH MEPECEUEHUs ABYX JMHUN HYKHO PEUIUTh CUCTEMY, COCTABICHHYIO
U3 UX YpaBHEHM. DTOT BOMPOC JOJKEH OBITh YCBOEH TBEP/IO.

CTyAeHT [OJKeH 3HaTh NpPOCTEHINE BUABI ypaBHEHUH TNPSIMOM U yMETh
MOJIb30BaTbCd MMHU NpHU peleHud 3anad. COOTBETCTBYIOIIMI y4eOHBIH MaTepual
npuseseH B (1, ¢.95-99, 100-103,115-116).

OO6parute oco00e BHUMaHWE HA HAXOXKICHUE YPaBHEHUM MPSMBIX, MapajlieIbHOM
Y NEPIEHANKYJIIPHON JaHHOU NpsiMoil (mpumep 4.5).

Pexomennyercsi pazoOparb 3amauu ¢ pemeHusima N4.1-4.3, 4.5, 4.10, 4.12 u
3amaun s camoctosaTensHoro pemenus N 4.14-4.19, 4.21-4.23 no yuebnuky (1) u

aHAJOTMYHbIE 33/1a4M MO MPAKTUKYMY (2).

Tema 2 Ilpenesibl M HENPEPbLIBHOCTH

Ilpeoen uucnosoti nociedosamenvrnocmu. llpeden yukyuu 6 beckoHeuHocmu u
mouxe. beckoneuno manvie senuuunsl u ux ceoticmea. beckoneuno bonvuiue 8eIUUUHDL.
OcHogHble meopembl 0 npedenax. meopema eOUHCMBEHHOCMU, Nnpeoesl CYMMbl,
npouseedenus,  wacmuozo.  Ilpuznaku  cywecmeosanus  npedena.  Bmopoii
3amevamenvuuili.  npeden. Hucno e. I[lonamue o Hamypanbhvlx n02apugmax.
Henpepvignocms ¢@ynkyuu 6 mouke u Ha npomedscymxe. OcCHoGHble meopembvl O
HenpepuleHbix QyHrkyusix. Botuucienue npeoenos. (1, rn.6, § 6.1-6.7); (2, rn.6).

HeoOxoanmo 03HAKOMUTLCS C ONpeaeICHUEM npeaena YHCJIOBON
nocaeaoBateabHocTy (1, ¢.141, 142) u ero reoMmeTpu4ecKOrd MHTEPIIPETALNECH; TOHATh
onpenenenue mnpenena ¢GyHkuuu B Touke (1, c.143—-146) u B OECKOHEYHOCTH U
MMO3HAKOMUTHCA C UX TEOMETPUUECCKON UHTEPITPETALIUCH.

CyTh mpenena 4YHCIOBON TOCIEIOBATEIBHOCTH B TOM, YTO IS JIIOOOTO CKOJIb
YIOJIHO MAaJoro TMOJOXKHUTENbHOr0 uucia €>0 MOXHO HaWTH HOMEpP YHUCIOBOM
nocinenoBareabHocTd  (N=N(g)), 4Yro g BceX UWIEHOB IOCIEAOBATEILHOCTH C
HoMepamu N>N BEpHO HEPABEHCTBO | a,-Al <e.

Bechbma BaXHBIM SBJISIFOTCS TIOHATHSI OECKOHEYHO MajbIX M OECKOHEUHO OOJBIINX

BenuuuH (1, c.147—-153), cyTh KOTOPBIX CBOJUTCS K TOMY, YTO TP CBOEM H3MEHEHUU



O0eckoHeYHO Mauias (10 abCOMIOTHOM BearurHe) OyeT MEHbIIE JH00ro, CKOJIb YTOIHO
Mmajoro yucia €<0, a 6eckoHeyHO OoJbInas Oyner OoJbIlNe JIFOOOTr0 CKOJIBKO YTIOJIHO
6osbiroro uncia M>0.

HyXHO 3HaTh B3aMMOCBSI3b OECKOHEYHO OOJIBIINX U OECKOHEYHO MajbIX BEJIMYUH,
C TIOMOIIBIO KOTOPBIX JOKA3bIBAIOTCS TeopeMbl o mpenenax. Cremyer oOpaTHTh
BHUMAHHE Ha MPU3HAKU CYIIECTBOBAHUS MpEEoB, ocoOeHHO Ha Teopemy 1 (1, c.155),
9acTO TO3BOJISIONIYI0 YCTAHOBUTH HAJIMUYWE TIpeleia 3HAYMTEIBLHO IMPOIIE, YeM IPHU
WCIIOJIb30BAHUU €0 ONPEeICTICHUS.

Heobxoaumo (0e3 BbIBOJIa) 3HATH BTOPOM 3aMedaTeNbHbIN Mpee B IByX Gopmax
: 1 .
3aIIUCH: IerD (1+ ;J= eu IVLrP (L+y) vz

[TonsiTne HempepbIBHOCTH (QYHKIHMH (B TOYKE, Ha MPOMEXKYTKE) SIBISIETCS OoJjiee
MPOCTBIM, YeM TMpeJeNi, TaKk KaKk OHO BBIPAXKAETCS HEMPEPHIBHOCTHIO Tpaduka IMpu
MIPOXO’KJICHUH JTAHHOW TOYKH, TAHHOTO TIPOMEXYyTKa (0€3 OTphIBa KapaHaia OT JIUCTa
Oymaru). Hapsimy ¢ WHTYUTUBHBIM TIPEACTABICHUEM HAJ0 3HATH OMNpEIeTICHUE
HETPEPHIBHOCTH (YHKIIMM B TOYKE W HA TPOMEXKYTKE, CBONCTBA HEMPEPHIBHBIX
¢bynkuwii (1, c. 161-166), a Takxe TO, YTO BCsiKas dJeMeHTapHas GyHKUIMS HEpepbIBHA
B KaXJIOHW TOYKE OO0JACTH OIpPEACNICHUS U MOXKET MMETh Pa3pbiB JIMIIL HAa TpaHHIAX
o0JiacTu ornpeeeHusl.

Heobxoaumo 03HaKOMHUTHCS C TEOPETUIECKUMHU BOITPOCAMH U JIaTh HA HUX OTBETHI.

Pexomennyetcst pazobpats 3amauu ¢ pemennsimu N 6.1-6.3, 6.5, 6.6, 6.8, 6.9-6.11,
6.13, 6.14 u 3agaum 115 camoctosaTeNbHOM paboTel N 6.18, 6.20-6.27, 6.33-6.36, 6.38—

6.41 no yueOHuky (1) u aHaJIOTUYHBIC 3a/1a4U TIO0 MPAKTUKYMY (2).

Pazpen || JUGPEPEHIINAJIBHOE UCYUCJIEHUE

Tema 3 IIpousBognas

3aoauu, npusooswue K  NOHAMUIO  Npou3sooHou.  Ilpouzsoomas,  ee

eeOMempuquKuﬁ, MexXaHu4eckuil U KOHOMUYECKUU CMbLCIL. YPCI6H€HM€ KacamenvbHou K



NJIOCKOU KpUBOIL, HHuggepenyupyemocms QyHrkyuu. Ces3b mexHcoy
oughgpepenyupyemocmspto U  HeNnpepuleHOCMvlo  QYHKYuU (HeoOX00UMbl  NPUHAK
oughgepenyupyemocmuy). OcHoegnvle npasuia u OCHOBHbIE Gopmynol
ougpgpepenyuposanus. Ilpouzeoonas cnooxcnou Gyukyuu Ilpouzsoonvie 8vicuiUx
nopsaoxos. (1,tn. 7,8 7.1-7.7, c. 176-205); (2, . 7).

Heobxoaumo u3yduTh 3aj1auu, TPUBOMASIINE K MOHATUIO MIPOU3BOAHON: 3aa4H O
KacaTeIpHOM MW 3amaun o ckopoctu JaBwxkenuss (1, c.176, 177), 3amaum o
MIPOU3BOAUTEIILHOCTHU TpyAa (SKOHOMUYECKUN CMBICI MPOU3BOTHOM).

[Tocne 3Toro Hy>kHO yCBOHUTH OIpPEAEICHNE IPOU3BOIHOM KaK MPeAesl OTHOUIEHUS
npupameHns (QyHKIMU K TPHUPANICHUI0 apryMEHTa TMPU CTPEMJICHHUU IOCIIETHEr0 K
Hymo. HyxHO 3HaTh 0003HauYeHHE NPOU3BOJHOM, aJITOPUTM €€ BBIYUCIICHHUS,
OCHOBBIBASICh HA TEOPUH MPEEIOB.

CryneHT o00s13aH NOHUMAaTh TE€OMETPUYECKUH U MEXaHMYECKHH CMBICI
npousBoaHon (1, c.178, 181), ymerp pemiath mpocTediue 3aadyud MO BBIYHCICHUIO
MPOU3BOJHONW Ha OCHOBE aJIrOpUTMa €€ BBIYMCICHUS; 3HaThb M YMETh INPUMEHSThH
OCHOBHBIC TMpaBwia Iu(PPEepeHIIMPOBaHUS, BBIUUCIATH MPOU3BOJHYIO CIOXHOU U
obpatHoi (QyHkumii. Ilpm >TOM HyXKHO 3HATh YETKO TMpaBUjia BBIYUCICHUS
anemeHTapHbix Qynkiuit (1,c. 188, 193), 3Hath HauzycTh TaOIMIYy TTPOU3BOAHBIX (1,
c.192). D10 MO3BOJIUT yCBOUTH AU(PHEPEHIIUPOBAHUE CIOKHBIX (DYHKIIMM, 0OpaTHBIX
¢byHkumii, HesaBHO 3adaHHbIX ¢GyHKuMA (1, ¢.193), HaxonuTh NPOU3BOJHBIE OT
MPOU3BEIICHUS, CYMMBI, DPAa3HOCTH, a TaKXK€ BBIUYUCIATh MPOU3BOJHBIC BBICIIIUX
nopsiikoB. Hy»HO 3HaTh UCIIOJIb30BAHUE MOHATHUS TPOU3BOIHON B SKOHOMUKE, ITOHSATHE
ANMACTUYHOCTH (YHKUMHU, CBOMCTBA AIACTUYHOCTH (QYHKIIUU.

N3yuas MmaTrepuan 3TOil TEeMbI, CTYyICHTH 3HAKOMSTCS C HEOOXOIUMBIM YCIIOBUEM
mupdepenuupyemoctn  pynkuuu.  HeoOxogumMo  4eTKO  ySICHUTh, UYTO W3
muddepennupyemMoctd GYHKIIMA B HEKOTOPOW TOYKE CIENYyET €€ HEeMPEPHIBHOCTH B
sToit Touke. OOpaTHas Teopema HECNpaBeJINBa, TaK KaK CYIIECTBYIOT HEMPEPHIBHBIC

(GyHKLIMH, KOTOpbIE B HEKOTOPBHIX TOYKAX MOTYT HE UMeTh npou3BomHout (1, c. 179,

180).
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Pexomenmyetcst pazobparts 3amaun ¢ pemenusmu N 7.1-7.8, 7.10, 7.13, 1.15-7.17
W 3a7a4d 711 caMocTosITeNnbHOU pabotel N 7.20-7.29, 7.35, 7 42, 7.43, 7.46-7.49 no
yaeOHUKY (1) 1 aHaIOTUYHBIC 3a7]a4H TI0 MPAKTUKYMY (2).

Jlnst ycBOeHUS TeMbl HYXHO PEIINTh 3aJa49d KOHTPOJBHOW pabOTHI, OTBETHTH

IMMCBMCHHO Ha TCOPCTUICCKUC BOIIPOCEHI B KOHTpOJIBHOI?I pa60Te.

Tema 4 IlpunoxeHust NPOU3BOAHOM

Ilpasuno Jlonumans ('6e3 evigooa), Teopema Ponna u Jlacpanoica (c necmpozumu
ceomempuieckumu  0okazamenvcmeamu). Ilpusnaxu eospacmanus u  yovl8aHUs.
Gyukyuu.  Oxcmpemym  yukyuu. Heobxooumvie u Odocmamounvie NPUHAKU
aKcmpemyma (6mopoil 00CmamouHwvlil NPusHax — bez dokazamenvcmaea). Mcciedosarue
@yukyuu  (obnacmv  onpedeneHus, HUeMHOCMb U  HEeYeMmHOCmb,  UHMEpPBaibl
MOHOMOHHOCMU U MOYKU IKCMPeMyMd, nogedeHue QyHKyuu npu x —>7oo u 8 moukax
paspuléa, 20pU3OHMANIbHLIE U  BEPMUKATIbHBIE ACUMRMOMbL, MOYKU Nepeceyetus

epaghuka ¢ ocamu Koopournam) u nocmpoerue ee epaguxa. Keaopamuunas gpynxyus y

ax+b

= ax’+bx+c u ee epagpux. pobro-munetinas Gynkyus y = X+4 y ee epagux. (1, ro.
8,88.1-8.5,87-18.9;c.205-21, 225-236); (2, 7. 8).

HyxHo ysacHuth, uto mpaBwio Jlonmutans sBuserca 3(pQeKTUBHBIM CpPEACTBOM
BbIUMCIICHUS TpenenoB. [Ipu 3TOM Hy)XHO NMOHUMAaTh, YTO IPEAET OTHOIIEHUS JBYX
OECKOHEYHO MaJIbIX WM OECKOHEYHO OONbIINX (DYHKUIMH 3aMEHSIETCS BBIYHCICHHUEM
OTHOIICHHUSI WX TPOHU3BOJHBIX. DTO MPABHIO MOXKHO HCIIOJNB30BATh JJISl BHIUMCICHUS
LIEJIOTO Psiia HEOMPEACITCHHOCTEM.

C noMouipl0 MPOU3BOJHBIX MOXKHO 3(PPEKTUBHO HCCIENOBAaTh (PYHKIUU Ha
BO3pacTaHue M YyObIBaHHME, OMNpeNeisaTh SKcTpemyMbl Qyukmui (1, c.216, 217),
HauOoblllee W HauMEHbIIee 3HaueHue. i 3Toro HeoOXOAUMO 3HATh TEOPEMBI O
JOCTATOYHBIX YCJIOBHUSX BO3pacTaHUsl M YObIBaHMS (PYHKLUMH, ONPEICIICHUS TOUYEK
MUHUMYMa ¥ MaKCHUMyMa, IEpBOE€ M BTOpPOE IOCTATOYHOE YCJIOBHE JKCTpEMyMa,
OTIpe/IeNIEHUE BBIMYKJIOCTH U BOTHYTOCTH (PYHKIMH (BBIMYKJIOCTH BHU3). HeoOxomammo

3HATh OOIIYI0 CXeMy HccienoBaHus QyHkiuu, kpome 1.6,7 (1, c.232).

11



B yuebHOM mocoOuM TpuBENEHA CXeMa HUCCIEeNOBaHUS (DyHKUUU 7S
HaXOXXJEHUS XapaKTEPHBIX TOYCK U OCOOCHHOCTEH, IO KOTOPBIM MOHO MOCTPOUTH €€
rpaduk (1, c. 232). BelnogHeHrue myHKTa 6' 3TOM CXEMbI, CBI3aHHOTO ¢ HaXOXJIECHHUEM
WHTEPBAJIOB BBIMTYKIOCTH (YHKIIMU U TOUEK Mepernoda, B mporpaMMy HE BXOIUT.

Pexomennyercs pazoopath 3a1auu ¢ pemenusmu e 8.1-8.3, 8 4-8.7; 8.9, 8.11—
8.15, 8.17 u 3amaun st camoctosTenbHOM padoTel N 8.19-8.31, 8.32-8.34, 8 41-8.53
mo ydeOHuky (1) W aHamorm4Hple 3aadqd TO TPAKTUKYMYy (2), obOpatmB ocoboe

BHHUMAaHHUC HA UCCIICJOBAHHUC (1)YHKI_[I/II‘/JI H ITOCTPOCHUC UX Fpa(l)I/IKOB.

Tema 5 Inddepenuuan pyHkuumn

CryneHTy HYXHO pazoOpaThcsi ¢ ompeaeneHueM auddepenimana QyHKIUU U
YeTKO ySICHUTh, uTo auddepenuman ¢ynkaun (1,c.244) — rmaBHas JuHEHHas
OTHOCHUTENFHO AX 4YacTh MpupaiieHus QyHKIUH, paBHAs MPOU3BEICHUIO MTPOU3BOTHON
Ha MpUpalIEHNuEe HE3aBUCUMOMN IEPEMEHHOM.

dy=Ff"(x)Ax

Heo6xomumo ysicHUTE TeoMeTpuueckuii eMbich quddepenimana (1, ¢.245).

Hubdepenuman ¢GyHKIMU — e€CTh MpUpAIICHUE OPAUHATHI KacaTeIbHOM,
npoBeicHHOW K Tpaduky Qynkuuu Y=f(X) B maHHOW Touke, KOrga X — IOJIydaeT
npupamieHue Ax.

Omneparnust HaxoxaeHus nuddepeHimana CBOANTCA K HAX0XKICHUIO MMPOU3BOIHOM
U TakoKe HaszbIiBaeTcs nuddepeHnupoBanneM QyHKITUN.

CryneHTy  HEOOXOAMMO  YSICHUTh  CYIIHOCTh  WHBAPUAHTHOCTH  (OPMBI
muddepennmana. st aToro HykHo mousth, yto dy=Ff'(x)dx u dy=Ff'(u)du (1, c.246),
eciu y=f(u), a u=@(x). Torma mo mpaBwiay auddepeHIUPOBAHUSI CIOKHON (YHKIIUN
y'=f"(u)u’, a u’dx=du(l, c.244, bopmymna 9.2) u dy=f'(x)dx=f"(u)u’dx=Ff'(u)du.

Bun ¢opmbl (MHBapMaHTHOCTH (OPMBI — 3TO HE3aBHUCHUMOCTb (HOPMBI OT
muddepennmpyemoit  ¢pyHkuuu) auddepeHnranta HE MEHSETCs OT  XapakTepa

audepeHurpyeMoit QyHKIHH.
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Becbma BakHBIM SBIISIETCSI MPAKTHYECKOE TMpuiIoxkeHue auddepeHmana s
MPUOJIMIKEHHBIX BBIYHCICHUNH. HeoOXoaumo ysICHUTh M3 TEOMETPUYECKOTO CMBICIIA
muddepeHiana, 4To 4eM «Kpyde» rpaduk (yHKIIMH, TEeM MEHbBIIE HYXXHO OpaTh
npUpanieHrne apryMenTa AX Juisi BRIYUCICHUS QYHKITUH C 33JaHHOW TOYHOCTHIO.

HeoG6xomumo paszobpate 3amaunm N9.1-9.3, 9.5-9.12 (1, c. 244-250) wu
aHAJIOTUYHBIC 33/1a4H IO TPaKTUKyMYy (2). [Ipr 3TOM HYKHO TTOHATH, YTO TTOCIICAYOIIICE

3HaueHue ¢ynkmuu (1, c¢.247, nmpumep 9.3) MOXHO BBIYHCIISTH Uepe3 Mpeablayliee.

Ecmm mpenpimymiee 3HadYeHHE f(X)=W, a mocnenyromee f(X+AX)= n/x + AX 10

R/x
\”/X+szQ/;+ NX . AX.

Ay Ux

OT10 Tak, b0 Ay= Ux+ax_Vx  Ax ~ nx =f'(x). IToaTOMy IemoYKa BBIYMCICHUMN

TakoBa. Berumcrnsercs mpenpayiiee 3HaueHne QyHKIHMM, a 3aTeM moclheayromiee. Yem
MEHbIIIE IIar MO MPHUPALIEHUI0 apryMEHTa X, TeM OOJIbIlle TOYHOCTh BBIYMCICHUS
GyHKIHH.

Ha Bpruncnennn muddepeHimana OCHOBAaHBI MHOTHE YHCICHHBIE METOIbI B
MaTeMaTHuKe.

CryneHTy He0OXOAUMO pa300paThCs B BRIYMCICHUN OTHOCUTEIHLHOM TIOTPEITHOCTH

yepe3s auddepenuman (1, c.247, 248) u osnmactuuHocts ¢yHkuuu (1, c¢.196)
Ey)=x(y")ly.

Pazgea |1l ®YHKIIUN HECKOJIBKUX IIEPEMEHHbBIX

Tema 6 PyHKIMU HECKOJIbKHX MePEeMEHHbIX

Dynukyuu 08yX U HECKOIbKUX nepemeHHulx. Hacmmuvie npou3eooHvle U MmexHuKd
ougppepenyuposanus. Ixkcmpemym QYHKYuu 08yX NepeMeHHulX U e20 HeobXooumoe
yenosue. Ilonamue 06 smnupuyeckux Gopmynax u memooe HAUMEHbULUX K8AOpamos.

Ilocmpoenue memooom HaumeHbUWUX KBAOPAMOS TUHEUHOU QYHKYUY NO IMAUPULECKUM
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OaHHbIM (861800 cucmembl Hopmanvhelx ypaeuenuu). (1, . 15, § 15.1, 15.3, 15.6, 15.8;
c. 397-400, 404-406, 410-413); (2, rn. 15).

IIpu u3y4eHuu 3T0il TeMbl HE0OXOAMMO NMPOBOAUTH CPABHEHHUE ¢ PYHKIIUAMHU
O/IHO¥i MepeMeHHOIl ¥ M0 AaHAJIOTHH ONpeesATH 00J1aCTh onpeieeHHs, HO TOJbKO
MHOK€CTBOM TOYEK IUIOCKOCTH, a TaK:Ke rpauku B BH/e NOBEPXHOCTH B
npocrpanctie (1, npumep 15.2, ¢.400).

[Ipu ompeneneHnH 4aCTHOW MPOM3BOAHOW HEOOXOAMMO HCIIONB30BATH IMOHSATHE
YaCTHOTO MPUPAIICHUS.

Texuuka auddepeHIUpoBaHus (QYHKIUU ABYX MEPEMEHHBIX BKJIIOYAET TE XKE
npaBWiia ¥ TPUHIUIBI, KOTOPBIE HCIOJIB30BAJIUCH U1l HAXOXKICHUS MPOM3BOIHBIX
byHkuui ogHOM niepemenHoit (1, mpumep 15.7, 15.8, ¢.405-406).

MeTon HaWMMEHBIIMX KBAJpPaTOB HMMEET OOJNBINOe MPHUKIATHOEC 3HAUYCHHE B
HKOHOMUYECKUX HUCCIIEIOBAHUSIX.

OMmnupuueckas (GopMmysia BKIIIOYAET HEU3BECTHBIE NEPEMEHHBIC, a KPUTEPUEM €€
TOYHOCTH SIBISIETCA (PYHKIMS DTUX TapaMeTpoOB, TO €CTh (PYHKIHS HECKOIbKHUX
NEPEMEHHBIX.

Kpurepuii MUHUMH3UPYIOT, TO €CTh HAXOIAT 3KCTPEeMYM (YHKIIUHA HECKOIBKUX
MEePEMEHHBIX, TMOJIY4YaloT C TOMOIIBI0 METO/Ja HAMMEHBIINX KBaApaToB (opmyiy,
KOTOpasi SBJISIETCSI TPUOJIMIKEHWEM C 3aJaHHOW TOYHOCTBHIO TaOMWYHO 3aJlaHHOMN
¢bynkuuu (1, mpumep 15.11), (2, ¢.363 —368).

Heobxoanmo 06paTtuTh BHUMaHUE HA OIEHKY MOTPEITHOCTH MPUOJIMIKEHUS.

Pazobpars 3amauu ¢ pemenusimu (1, N15.7, 15.9, 15.13) , ay1s caMOCTOSITETLHOTO

pemenwus (1, N 15.23-15.32, 15.39).
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Tabauua cooTHOMIEHNS HAYAJIBHOI OYKBbI (JaMHIMU CTYAEHTA M BADUAHTA

KOHTPOJIbHBIX 3aJaHU U

Hauanpnas OykBa pamunuu BapuaHTt 3aanus
A E, JI ITepBbiii
P, X, D Bropou
b, X,M Tpetuii
C, 1, IO YeTBepThIil
B,3,H [IaTeii

, [MecToi
I',",0 Cenpmoit
Y, I Bocbemoit
I, K, I1 JIeBATHIN
@, I, A JlecsaThli
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3AJAHUSA JJI51 JOMAIIIHEW KOHTPOJIBHON PABOTHI

BAPHUAHT Nel

. x*-9 . 2x% +x+1
3aganue Ne 1 Boruucauthb npegeabl: lim m —=
x>3 X—3 - X—»00 3—-Xx

N

3ananue Ne 2 HaiitTu npou3BoaHbIe PYyHKIUIA:

2
1y=X 1 2. y=24sinx
2X+3

3amanue Ne 3. Pemmrth 3amavy: HaliTu ypaBHEHHE KacaTelbHOW, MPOBEICHHOU K
rpaduky GyHKIHH Yy = x°-3X + 5 B TOUKE Xo = 2.

3ananue Ne 4. UccaenoBatb GyHKIHUIO ¢ IOMOIIBIO IPOU3BOAHBIX U MOCTPOUTH
rpaduk:

y=2x>+3x% + 1

3ananue Ne 5. HaiiTu TOUKH 3KcTpeMyMa QyHKIIUM HECKOJbKHX NIepeMEeHHbIX:
z=x?+xy + y*— 2x — 3y.

BAPUAHT Ne2

3 3
. X7 =125 . 1+x

3amanue Ne 1 Borumcaurs npegessi:  lim m ——
x>5 xX—-§ - xo® XS 4 X

3aganue Ne 2 Haiitu npousBoaHble QyHKIIMNA:
1. y:%+3\/§ 2. y=3*
X

3apanme Ne 3 PemmrTs 3agavy: HaliTu ypaBHEHHE KacaTeabHOU, IPOBENECHHOM K
rpaduky QyHKIUH Yy = 4X—X* B TOUKE X, = —1.

3ananue Ne 4 UcciaenoBars QyHKIHUIO ¢ TOMOLIBIO IPOU3BOAHBIX U MOCTPOUTH

rpagux:

y=x-x°

3amanue Ne 5 HailTy TOYKHM 3KCTpeMyMa (PYHKIIUM HECKOJIbKHUX MePEeMEHHbIX:

z=X>+xy+y>—4x-5y.

16



BAPUAHT Ne3

2 2 _
3aganue Ne 1 Boruucauthb npegenabi: lim X2 X lim %Xl
x—0 ¥ _3X ’ X—>00 X —1
3ananue Ne 2 HaiitTu npou3BoaHbIe PYyHKIUIA:
x? +1
y 2X+3 y ( )

3aganue Ne 3 Pemurb 3agauy: HaiiTu ypaBHEHME KacaTelbHOW, MPOBEICHHOW K

rpaduKy QyHKIUH Yy = X* +1 B TOUKE X, = 2.

3ananue Ne 4 HccaenoBars GyHKIHUIO ¢ IOMOIIBIO IPOU3BOAHBIX U MOCTPOUTH
rpaguk:
y=x>+3x-2

3apnanue Ne 5 Haiitu TOuKkH 3KkcTpeMyMa (YHKIIUHM HECKOJBLKHX NepeMeHHBbIX:
Z=—X*+xy+y’>—2x—-6y.

BAPUAHT Ned
3 2 2
3ananue Ne 1 BbIuucauTh npeaeabl: lim % lim 2x +21
20 X —3XT +4x7 x> X —3X

3aganue Ne 2 Haiitu npousBoaHblie GyHKIHIL:
1. y=§§/§+%x4 2. y=sinbx

3amanue Ne 3 Pemurs 3agauy: Halith ypaBHEHHE KacaTElbHOM, NMPOBEIECHHOW K

rpaduky QyHKIHH Yy = x> —3X B TOUKE X, = 1.

3ananue Ne 4 UcciaenoBars QyHKIHMIO ¢ TOMOLIBIO IPOU3BOAHBIX U MOCTPOUTH
rpaguk:
y =x*+4x°

3amanue Ne S HailTy TOYKHM IKCTpeMyMa (PYHKIIMU HECKOJIbKHMX MEPEeMEHHbIX:
7=—-X"—Xxy+Yy’+3x+6Y.
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BAPUAHT NeS

2 3 H
. X —5x . Sin3x
3amanue Ne 1 Berumcaursb npepennt: lim ————  lim
om X —2XT+6XT o0 X

3ananue Ne 2 HaiitTu npou3BoaHbIe PYyHKIUIA:
1. y=2"+x* 2. y=arctg3x

3aganme Ne 3 PemmmrTs 3agavy: HaliTu ypaBHEHHE KacaTeabHOUM, NMPOBEIECHHOM K
rpaduky QYHKIUH Y = X* +2X B TOUKE X, = 2.

3ananue Ne 4 UcciaenoBarb QyHKIHUIO ¢ IOMOLUBIO IPOU3BOAHBIX U MOCTPOUTH
rpaguk:
y =4x* - x°

3aganue Ne S HailTv TOYKHM IKCTpeMyMa (PYHKIMU HECKOJIbKHX MEPEeMEHHbIX:
Z=—x"+xy—-2y*+x+10y-8.

BAPUAHT Ne6
2 3 -
3aganmne Ne 1 Boruucanrthb npegeanbi:  lim foz lim sin 4x
om X4 2XT =X x>0 3X

3ananue Ne 2 HaiitTu nmpou3BoaHble PyHKIUIA:
1. y=3tgx—+/x 2. y=(x*+3)°

3aganue Ne 3 Pemurs 3agauy: Halith ypaBHEHHE KacaTelnbHOM, NMPOBENEHHOW K
rpaduky GyHKIUH y = x> -3 B TOUKe X, = —1.

3ananue Ne 4 UcciaenoBars QyHKIUIO ¢ IOMOIIBIO IPOU3BOAHBIX U MOCTPOUTH
rpajguxk:

y = 4x° —8x?

3amanue Ne S HailTy TOYKHM IKCTpeMyMa (PyHKIIMU HECKOJIbKHMX MePeMEHHbIX:
Z=x%+2xy—4x-8y.
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BAPUAHT Ne7

2 J—
3aganue Ne 1 Boruucauthb npegenabi: lim % lim _3X
x5 x°—25 : x-0 §jn 2X

3ananue Ne 2 HaiitTu npou3BoaHbIe PYyHKIUIA:
1. y =-3x"+15x"* 2. y=¢*

3aganme Ne 3 PemmmrTs 3agavy: HaliTu ypaBHEHHE KacaTeabHOUM, NMPOBEIECHHOM K

rpaduky QyHKIIUH Y = %x?’ —~ % X’ B TOUKE X, = 3.

3ananue Ne 4 UccaenoBarb QyHKIHMIO ¢ IOMOIIBIO MPOU3BOAHBIX U MOCTPOUTH
rpaduk:
y = x> —3x

3apnanue Ne 5 Haiitu TOuKkH 3KcTpeMyMa (yHKIIUHM HECKOJBLKHX NepeMeHHBbIX:

Z=2xy—-4x-2y.
BAPUAHT Ne8
2 5
3aganme Ne 1 Borumcesaurs npeagesbi: lim w lim (1+2x)*
x>2 5X° —14x+8; x>0

3ananue Ne 2 Haiitu nmpousBoaHble PyHKIUIL:
3 1

1. y=4x*+4x? +3x 2. y=3Inx-x?

3amanue Ne 3 Pemurs 3agauy: Halith ypaBHEHHE KacaTelbHOM, NMPOBEIEHHOW K
rpaduky QyHKIUH Yy = 3x° —3x* B TOUKE X, = —2.

3aganme Ne 4 HccienoBarb PyHKIHIO ¢ MOMOIIBIO MPOU3BOJHBLIX H NMOCTPOUTH
rpaguk:

y=12x-x*

3amanue Ne S HailTy TOYKHM IKCTpeMyMa (PYHKIIMU HECKOJIbKHMX MEPEeMEHHbIX:
Z=X>+xy+y>+x—6y.
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BAPUAHT Ne9

x> —7x+10 -
3amanue Ne 1 Berumcanrsb npegenst: lim —— lim (1+4x)5"
=5 X —9x+20 - x>0

3ananue Ne 2 HaiitTu nmpou3BoaHbIe PYyHKIUIA:

_sx_ 2 .3 sin(x+ L
1. y=%x \/§+x2 2. y_sm(x+x)

3amanune Ne 3 Pemurb 3agauy: HailTu ypaBHEHUE KacaTelbHOW, MPOBEICHHOW K
rpaguky QyHKIHHA Y = X° —3X B TOUKE X, = 2.

3ananue Ne 4 HcciaenoBarb (YHKIHUIO C MOMOIIBIO NMPOM3BOJAHBIX M NOCTPOUTH
rpaguk:

13 2
==x>+X
Y 3

3apnanue Ne 5 Haiitu ToukH 3KkcTpeMyMa (yHKIUHM HECKOJLKHX IepeMeHHbIX:
Z=X"+y +Xxy+x-y.+1

BAPUAHT Nel10
o x2-1 . 3Y
3aganue Ne 1 BoruucjuTh npejedbl: Ilml 2 lim |1+ =
X—> — . X—>0 X

3ananue Ne 2 HaiitTu npou3BoaHbIe PYyHKIUIA:
1. y=3Inx-x° 2. y =cos® x

3amanue Ne 3 Pemurs 3agauy: HaliTh ypaBHEHHE KacaTelbHOM, NMPOBEIEHHOW K
rpaduky QyHKIUH Yy = 2x* —5X+1 B TOUKE X, = 2.

3ananue Ne 4 UcciaenoBars QyHKIUIO ¢ TOMOIIBIO IPOU3BOAHBIX U MOCTPOUTH
rpaguk:

1 4 2
=_xX"=-2X
y 4

3aganme Ne 5 Haiitu TOYKH 3KcTpeMyMa GyHKIIMU HECKOJbKHX NEePeMEeHHbIX:
Z=X*+Xxy+y>—6x-9y.
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