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Hear padoT: 0oCBOUTH HEOOXOIUMBIM MaTEeMATUYECKUM armapar,
MOMOTAIONIUI aHAM3UPOBaTh, MOJCIIUPOBATh U PEIIaTh MPUKIATHBIC 3a-
Jaqu.

3aganusa no padoram

1. Tema «BBenenune B Marematuueckuil ananus. Juddepeniumans-
HOE UcUYnclieHne (QYHKIIUM OJTHOU MEPEMEHHON.
CocTaBUTh ypaBHEHMs KacaTeJIbHOW M HOPMajM B TOUKE X,=7mM K

napaGone y =nx” + (n ~1)x+m, TIe m — YUCIO TIACHBIX OYKB B (haMHu-
JIMU, N - YHCJIO COTJIaCHBIX OYKB B (paMMIIHH.

2. Tema « DyHKIIUM HECKOJIbKUX IEPEMEHHBIX».

JUia  QyHKmum z =cosx-logs y HalWTH dYacTHBIE IPOU3BOJHBIC

oz oz

T
— U — W UX 3HAYEHHUS B TOUKE X =— ,y = 25,
ox Oy 6

3. Tema «uTerpupoBanue ¢yHkiuii. OnpeaeseHHbIe UHTETPalbl U
UX TIPUIOKEHUS.

\/54—)62 —\/5—x2

V25— x*

4. Tema «/IuddepeHnuanbHble YpaBHEHUS.
Haiiti o6mmit naTerpan nuddepeHmaibHOTO YpaBHEHUS ¢ pas3fie-

Havitu HHTerpan:I dx . Cnenarb IIpOBEPKY.

JSTFOLLIAMHCS IEPEMEHHBIME Xy 2dx + ydy = xdx .

5. Tema «HucnoBbie U PyHKIIMOHATLHBIC PSIBI».

HCCHG,Z[OB&TB CXOOUMOCTD psaaa i 3" .
2n+1
n=l1

6. Tema «/IBOlHBIE, TPOMHBIE MHTETPAIbl, KPUBOJIUHEHUHBIE U TIO-
BEPXHOCTHBIE HHTETPAJIbl U UX MPUIOKEHUS.

Beluucnuth TBOMHON WHTErpat ” (5x—4y)dxdy, rae obnacte D —

D
MPAMOYTOJIbHUK, OTPAaHUYECHHBINA OCSIMHA KOOPAWHAT U MPSIMBIMH X=2, y=3.

7. Tema «Teopust GyHKIIUN KOMIUIEKCHOTO TIEPEMEHHOTO. DJIEMEH-
ThI ONEPALIMOHHOT'O UCUUCICHUSI.
BoccTaHoBUTh aHAIUTUYECKYIO QyHKIUIO W =u(x, y)+z' v(x, y) 1o

eé U3BeCTHOH neficTBUTENbHOIM YacTh u(x,y)= 3x* —3y* +5, w(0)=5.
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IIpumepbl BHINOJHEHUS 32JaHUI ¢ KPATKHUM ONUCAHUEM
MPUMEHsIEMbIX METO/I0B

1. Tema «Beeoenue ¢ mamemamuueckuit ananui. /Jupghepenuu-
anvHoe ucyucienue yHKUuil 00HOU nepemeHHoIl)

CocTaBUTh ypaBHEHMs KacaTeJIbHOW U HOPMajM B TOUKE X,=7mM K
napaboie y = nx* + (n —1)x+ m, TJ€ M — YUCJIO TJIacHbIX OykB B (pamMu-
JIUW, N - YACJIO COTJIACHBIX OYKB B (haMIITHH.

ITyctb m=8 u n=10, Torna x,=8, » =10x> +9x +8. Hainém
3HaYeHHE (PYHKLIUU B TOUYKE X' y(8) =10-64+9-8+8="720. IIpoussoa-
Has V' paBHa: Y =20x+9, a 3HaYeHHE MPOU3BOAHON (DYHKIIUU B TOUYKE
x, paBHO: }'(8)=20-8+9=169.

JlanpHelilee perieHye 3a1a4u yao0Hee 3aniucarh B BUJ€ TaOJIMIIbI.

VYpaBHeHHe KacaTelbHOW K (YyHK- | YpaBHEHHE HOpMaId K (DYHKIUU
mu y = f (x) B TOUKE X yv=Ff (x) B TOYKE Xy

y=y(x)+ ¥ (x0)- (x—2xp)

X=X
y:y(XO)_ ' :
y'(xo)
y=720+169(x—8), y=720_x—8,
y=169x—-632, 169
oOwmmi Bua: 169x —y —632 =0 169y =121680 — x +38,

oo BuI: x+169—-121688 =0

2. Tema «(Dyukuuu HECKOJIbKUX NEPEMEHHDBLX))

JUia  QyHKuum z =cosx-logs y HalWTH dYacTHBIE IPOU3BOJHBIC
0z 0Oz

T
— u — W WX 3HAYCHHMS B TOUKE X =— , y = 25.
ox oy 6

oz . 0z T
—=1lo -(—sinx), Tornga — = —log:25-sin=>=-2.-—=-1;
o 085 Y ( ) 3 (7[’25) 0gs 25 sin

X




oz 1 0z T | J3

= - , Torna —|( 7 =COS—- = :
oy y-In5 8y(g;25) 6 25-In5 50-In5

3. Tema «Hnmezpuposanue gpynkuyuii. Onpedenennvie unmezpaivl
U UX RPUTLOHCEHUS)

\/5+x2 —\/5—x2
V25-x*
J-\/5+x —\/5 x? dx :J-[ V54 x? B V5—x? ]dxz_[[ (5 V54 x?

J25—x4 \/25—x4 —x2X5+x2)

dx. CnenaTh MPOBEPKY.

Hantn HHTeraHII

w(s%xz)]d":f&sixz yrw Jd’“ e e

.X
— arcsin— — Inlx + V5 + x%|+ C.

NG

[IpoBepka

+

X
(arcsm— — ln‘x ++/5+ x2

NG

/ \/7 x+5+ x?

1 J 1 \/5+x —\/5 x? :f(x)
245+ x2 V5 \/5+x V25— x* '

+

4. Tema «/lupgpepenyuanvuvie ypasnenus

Haiitu o0muii uaterpan nudgdepeHnuanbHOro ypaBHEHUs ¢ pas3fie-
JSTIOLLIAMUCS IEPEMEHHBIME XY 2dx + ydy = xdx .
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JuddepeHnnanbubie ypaBHEHUS C pa3AesSIONIMMUCS TEPEMEHHBIMU
umeror Bux B (x)-Q,(y)-dx+ Py (x)- 0, (y)-dy =0 wma y' = f(x)-g(y).
Anroput™m penieHust audpepeHInalIbHBIX YPaBHEHUN C pas3fesito-
IUMHCS IEPEMEHHBIMU.
dy
dx
2) Paznenum nepeMeHHbIe, UCIIOJIb3YsI CBOMCTBO MPOMOPITUH.
3) IIpounTerpupyem J€BYIO U MPaByIO YaCTH YpaBHEHUS.

xy?dx + ydy = xdx,

1) Eciiu B ypaBHEHUH MPUCYTCTBYET )', TO 3aMEHHUM )’ =

xy?dx — xdx = —ydy,

(2 ~1vx =~ ydy,

xdx = — 2y dy,

vy -1
jxdxz—j 2y dy.
yo =1
WuTerpan B JIEBOM 4acTU ypaBHEHUsS SIBJIAETCS MPOCTHIM TaOIW4-

HBIM, & UHTETPAJI, TTOJYYECHHBIN B MPABOW YaCTH YPABHEHUS, PEUIUM OT-
IETBHO.

_t:yz , _
1 ' 1 dt
__[ zy dy:_j ) ydy= dt=(y2—1)dy=2ydy :_J‘_.EZ
vy =1 y -1 & t
ydy:;
__1 @==—11n\4+C=—11n\y2—1\+C.
2° ¢ 2 2
2
BepHémcs K HallleMy ypaBHEHHUIO: % = —%ln‘ y*— 1‘ +C.
2
3amenum C = Q, MOJTYYUM i —lln‘y2 —1‘+Q.
2 2 2

Takum oOpazom, o0I1ee perieHre UCXOaHOTO AU hepeHIInaIbHOro
ypaBHEHHMS UMEET BHI X~ = C,— ln‘ y? —1‘ :
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5. Tema «Hucnoevie u pynkyuonanvHovle paovty

) n
3
HccaenoBaTh CXOIUMOCTh paaa Z 5 1 .
n+

n=I

Pelienue 3aaun OCHOBAHO Ha MCIOJIb30BaHUU Tpu3Haka JlanamoOe-

o0
pa. PaccMOTpUM MONMOKUTENBHBIN YUCITIOBOM Psifl Zan . Eciiu cyiiectBy-

n=1

n

o0
._a
et npegen lim L =L 1o npu L>1 pan Zan pacxoautcs; npu L <1

n—>0 al’l n=1

o0
pan Z a, cxonutcs; npu L =1 TpedyeTcs nanpHEIee UCCIECOBAHME.

n=1

OOuuii uneH psaa a, = 3 Torma a,, = 3 _33
P " on+1 "o m+D)+1 2n+3
[To mpusnaky /lanmambepa: L = lim 33 : 3 =lim3‘3 '(2n+1):
noo2n+3 2n+1 noo (2n43)-3"
n 6+§ 6_|_3
. bn+3 (oo : n : n 6+0
= lim =|— :11m—3:11m 3= =
n—wo2n+3 o0 n—)oon.(z_I_j n—>002+7 2+0
n n
o8] 3]’1
Tak kak L >1, To psan Z " PAaCXOIUTCH.
n+

n=I

6. Tema «/[eotinvle, mpoiinbvle UHMEZPAIbl, KPUGOSIUHEIHbIE U NO-
8EPXHOCHHbIE UHMEZPAIbL U UX NPUTIOHCEHUA)

Beluucnuth IBOMHON MHTErpat ” (5x—4y)dxdy, rae obnacte D —

D
MPAMOYTOJIbHUK, OTPAaHUYECHHBINA OCSIMHA KOOPAUHAT U MPSIMBIMH X=2, y=3.
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y A O6nacte D 14306pa>1<eHa Ha pucyHke. Torna
3
=3
- ” (5x—4y)dxdy = Idxj (5x— 4y)dy—
14 5 x=2
L | 7—j(5xy ~2y? jd j15x 18)d
2 2
12 e 30-36-6
2 0 0

7. Tema «Teopusa @yukyuit KomniaekcHozo nepemennozo. Iie-
MEHMbl ONEPAUUOHHO20 UCUUCTEHU)

BoccTaHOBUTH aHANUTUYECKYO PyHKUIUIO W :u(x, y)+z' 'v(x, y) o
eé M3BeCTHOH neficTBUTENbHOIM YacTh u(x, y)= 3x* —3y* +5, w(0)=5.

Haitném dyacTHBpIE TPOM3BOJHBIC TEPBOTO TOpsSAKa (GYHKIUU
u(x,y)=3x"-3y>+5:u. =6xu u, =—6y.

Torna maumas dactb GyHkiuu W = u(x, y)+i -v(x, y) paccuuThIBaA-

x y
etcst o opmyme: v(x,y)=— J. u, (x, y, )dx + J'u; (x,)dy.

X0 Yo

ITycts x, =0, y, =0, Torna v(x V)= I 6y dx + I6xdy =
X0 Yo

+ 6xyy

X y X
=6y0jdx+6xjdy=6y0x )
0

Xo
X0 Yo
=6xy+C, 20e C=-06xyy,.
u(x,y)+i~v(x,y)=(3x2—3y2+5)+i-(6xy+C)=
=3-(x2+2'x-(i~y)+(i-y)2)+5+C~i=3~(x+i-y)2+5+C'i.
IlockonbKy KOMILIEKCHOE YUCIO z=X+i-y, TO (QyHKIU

W =u(x,y)+i-v(x,y) npumer sux: W(z)= 3z° +5+C-i. Iocrosunyio C




MoxkHO  Haiitm w3 ycmosus:  W(0)=5. Pemas  ypaBHeHue

3.0°+5+C-i=5, nojydyaem C =0.
Takum oOpa3oM, HalijieHHass (YHKIMS KOMIUIEKCHOTO MEPEMEHHOIO
umeet BUI: W = 322 +5.

KoHTpoJibHBIEC BOIIPOCHI

1. CdopmynupyiiTe TEOpEMBI O Mpeeiax.

2.  Banumwure Gopmyiy MEpBOro 3amedaTesnbHOro mnpeaena. Ile-
PEUYUCIIUTE CIICICTBHUS.

3.  3anummute GopMylly BTOPOro 3aMedaTeabHOoro npeaena. [lepe-
YUCJIUTE CIEICTBUA.

4.  JlaitTe omnpeneneHue NPOU3BOIHON (PYHKIIUH.

5. IlpuBenure ypaBHEHHs KacaTeJIbHOM M HOPMaJd K KPUBOW B
JTAHHOU TOYKE.

6. Kaxkosa cBsa3b Mexay nudpepeHIupyeMOCTbO U HEMPEPHIBHO-
CThIO (DYHKIIUU B TOUKE.

7.  Jlanite omnpenenenue auddepennmana ¢ynkmuu. [IpuBenurte
CBsI3b MeXAYy nudPepeHnanioM u Npou3BOIHON PYyHKITUY.

8.  Cdhopmynupyiite 1emmy Depma.

9.  Cdopmynupyiite Teopemy Jlarpanxa o cpegHeMm.

10. Cdopmynupyiite Teopemy Ko o cpegnem.

11. Cdopmynupyiite npaBuiio Jlonurans.

12. Yro Ha3pIBaeTcs QYHKIHEH HECKOIBKHUX MEPEMEHHBIX ?

13. Yrto Ha3biBaeTCs 00JacThio ompeaeneHus QyHKIUM ABYX Tie-
PEMEHHBIX ?

14. Yto Ha3zwpiBaeTCa 00JIaCTbIO U3MEHEHUN WM MHOKECTBOM 3Ha-
YeHUU PYHKIIUU JBYX MTEPEMEHHBIX ?

15. Yto Takoe yacTHasi MPOU3BOIHAS?

16. Yrto Ttakoe momHbIM auddepennuan? Ero reoMmerpuueckuii
CMBICIL.

17. Hanummre ypaBHEHHE KacaTeJIbHOW IJIOCKOCTH U HOPMAIIM K
MTOBEPXHOCTH.

18. CdopmynupyiiTe HEOOXOAUMBIE U JOCTATOYHBIEC YCIOBHUS IKC-
TpeMyMa (QYHKIIUU JBYX MEPEMEHHBIX.

19. JlaiiTe ompeneneHune nepBooOpa3HON PyHKITHH.

20. Yro Ha3bIBaETCS HEOMPEAECICHHBIM UHTETPATIOM?
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21. JlanTe ompeneneHue ONEpallii WHTETPUPOBAHMS. 3AMUIINATE
COOTHOIIICHUS, YCTAaHABJIMBAIOUIME CBSI3U MEXKJY HHTETPUPOBAHHEM H
nuddepeHIpoBaHUEM.

22. CdopmynupyiTe OCHOBHBIC CBOMCTBAa HEONPEICICHHOI'O WH-
Terpana.

23. B uyeM cyTh cioco0a UHTETPUPOBAHUS, BBEJICHUEM MHOXHUTE-
ast @'(x) nopn 3uak auddepennnana? 3amuIInTe COOTBETCTBYIOMIYIO (Gop-
MyJTy.

24. Hanumure GopMyay UHTETPUPOBAHUS 110 YACTAM JJIsI HEOTpe-
JEJIEHHOI0 UHTErpaa.

25. VYKaxuTe TUIMbl UHTETPAJIOB, BHIUUCICHUE KOTOPHIX 11€JIECO00-
Pa3HO NPOU3BOJIUTH IPU TOMOIIY METO/Ia HHTETPUPOBAHUS 10 YACTSIM.

26. Ilonsatue onpeeieHHOIO UHTErpaia.

27. KaxkoBa popmyna HetoTona-JIeliOHMIIA 1711 BEIYUCIICHUS OTpe-
JEJICHHOTO MHTEerpasna?

28. Ilepeuncnure CBOMCTBA ONPEACICHHOTO HHTETpAA.

29. BpluncieHue MiIomaau MIOCKON (UTyphl, OTPAaHUYECHHON JIH-
HUSIMU, 33JaHHBIMHA YPABHEHUSIMU B IEKAPTOBOM CUCTEME KOOPAWHAT, UIU
B MOJIIPHOU CUCTEME KOOPJUHAT, WJIN 3aJJaHHOW NapaMETPUUYECKH.

30. Jlaiite omnpenenenue auddepeHuanbHOro ypaBHeHus. Uto
Ha3bIBaeTCs perieHreM audPpepeHInaIbHOTO YpaBHEHUS?

31. Jlaiite ompenenenue mnopsaka auddepeHImaIbHOro ypaBHe-
HUSL.

32. Urto HaszbBaeTCs OOMmMUM pemieHueM auddepeHInaIbHOro
YpPaBHEHUS, YACTHBIM PEIICHUEM?

33. Vkaxwute oOummii Bua guddepeHiaibHbIX YpaBHEHUN ¢ pas-
JENSIONIMMUCS IEPEMEHHBIMU, & TAKKE alITOPUTM UX PELICHUS.

34. Vxaxute oOuui BUJ JUHEUHBIX HU(PGEpEeHIUATBHBIX YpaB-
HeHul. [Ipu moMoIm Kakor 3aMEHBI PEIIACTCS TUI JAHHBIX YPABHCHUN?

35. Vxaxute oOmuii Bua nuddepeHunanbHblXx ypaBHeHUM bep-
HyJuId. [Ipr moMoIy Kakoi 3aMEHBI PElIaeTcsl TUI JAHHBIX YPAaBHEHUN?

36. Jlaitite onpenenenune nuddepeHuanbHbIX YPAaBHEHU I BBICIINX
MOPSIKOB.

37. JlaWiTe ompelieneHUe YMCI0BOro psia.

38. JlaWite omnpeneneHUe YaCTUYHOW CYMMBI YMCJIOBOTO psja,
CYMMBI psijia.

39. CdopmynupyiiTe CBONCTBA YHUCIOBOTO psija.
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40. JlaiTe onpeneneHue psijga reoOMETPUUECKON MPOTPECCUM.

41. 3anumwure (HOpMyITy BBIYHCICHHS CYMMBbI psiia T€OMETpHUUE-
CKOM MPOTPECCUM.

42. JlaiiTe onpeAeaeHrue 3HAKOUYEPEYIOIIETOCs YUCIOBOTO Psa.

43. Cdopmynupyiite npusHak JlelOHuia.

44. JlaitTe onpeneneHue GyHKIIMOHAIBLHOTO psjia.

45. VYxkaxurte GOpMyibl sl HAXOXICHHUS pajguyca CXOJIUMOCTH
CTEIEHHOTO Ps/Ia.

46. MeToabl BBIUMCIICHUS JBOMHOTO HHTErpaa.

47. MeToapl BBIYUCIEHHS] TPOMHOTO UHTErpaa.

48. Tlepeuucnute BUAbI KPUBOJWHEHHBIX HHTETPAJIOB.

49. TIlepeuncnure BUAbI TOBEPXHOCTHBIX HHTErPAIOB.

50. [aiite onpenenieHue PyHKIIMU KOMIIIEKCHOT'O IIEPEMEHHOTO.

51. Cdopmynupyiite ycnosus Komu-Prumana.

52. JlaiiTe onmpejeseHusl OpUuruHaia u n300paKeHusl.
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14. NUuterpupoBanue GyHKIUN [ DIEKTPOHHBIN pecypc|: UHIUBUTY-
anpHble 3amaHus Kk M-5 / FOro-3an. roc. yH-T; cocT.. Moprynosa H.A.,
[Muxman A.®. —Kypck: FO3I'Y, 2014. — 38c.

15. NuterpupoBanue (yHKUMI OJHOM nepeMeHHOM. IIpumoxeHus
[DNEeKTpOHHBIA pecypc]: METOIMUYECKUE YKa3aHUSl MO BBIMOJIHEHUIO MO-
ayns / KOro-3am. roc. yH-T; cocT.: MoprynoBa H.A., [luxnan A.®. —
Kypck: FO3I'Y, 2014. —53c.

16. OyHKIIMU HECKOJBKHX MEPEMEHHBIX [DIEKTPOHHBIA peECypc]:
VWHJIUBUAYaIbHbIE 33JaHUSI U METOAWYECKUE YKAa3aHUS K BBINOJIHEHUIO
Moaynst 6.1 myisi CTYJIEHTOB TEXHUYECKUX crenuainbHocTeit / FOro-3am.
roc. yH-T; cocT.: bpenuxuna O.A., lllecraBuna C.B. —Kypck: FHO3I'Y,
2014. -15 c.



