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1. BBegenue
1.1. leau 1 3aga4u AU CHUILIMHBI

Heapb npenogaBaHusi MaTeMaTUYECKUX AUCLMILUIMH B By3€ IS CTY-
JIEHTOB MH)KEHEPHBIX CIELMAIBbHOCTEH — O3HAKOMUTH CTYJIEHTOB C OCHO-
BaMU MaTeMaTUYECKOTO arrapara, He0OXOJUMOro Ui PEelIeHUsI TEOPEeTH-
YECKUX M NMPAKTHUECKUX MHKEHEPHBIX 3a/1a4; IPUBUTH CTYACHTaM YMEHUE
CaMOCTOSITENIFHO U3y4aTh Y4eOHYIO IUTEpaTypy MO MaTeMaTUKE U ee MpHu-
JIO)KEHUSIM; Pa3BUTh JIOTUYECKOE M AJITOPUTMUYECKOE MBIIIEHHE; MOBBI-
CUTh OOUIMII ypOBEHb MAaTEeMAaTUUYECKOH KyJIbTYpbl; BbIPA0OTATh HABBIKH
MaTEMaTHYECKOI0 UCCIIEJOBAHMSI IPUKJIIAIHBIX BOIPOCOB.

3agauu JUCHUILTUHBL:

— Pa3BUTb Y CTYACHTOB JIOTHYECKOE MBIIICHUE,

— MO3HAKOMHUTD CTYJCHTOB C UACSIMH U METOJIaMU BBICIIIEH MaTeMaTUKH,

— TIPUBUTH CTYJCHTaM OIBIT pabOThl ¢ MAaTEeMAaTUYECKON M CBA3aHHOW C
MaTEeMaTHKOM Hay4yHOU U yueOHOI JTUTepaTypou,

— IpPUBUTH CTYACHTaM ONBIT pEIIeHHS 33Jad C HCIOJIb30BAHUEM
MaTEeMaTHYECKUX METOJIOB.

1.2. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS AUCHHUIITIUHBI

B pesynbrare nzydeHus: AMCUUILINHBI CTYIEHT 001HCEH.

3uamo:
— OCHOBHBIE IOHATUS M METOJBl MaTEMAaTHYECKOIO aHAJIW3a, JIMHEHHOU
anreOppl M aHAJIUTHUYECKOH TeOMETpUM, TEeopuH IuddepeHInaTbHbBIX
YPaBHEHUN, TEOpPUU BEPOSTHOCTEN U TEOPUM MATEMATUYECKOM CTaTHCTH-
KH;
— OCHOBHBIE IIOHSTHSI U METO/Ibl MATEMATUYECKOIO aHAJIN3A;
— muddepeHnuanbHoe W UHTETPAIbHOE HWCUYUCICHUE (PYHKIUH OTHON U
HECKOJIbKUX [TEPEMEHHBIX;
— METO/bl pelIeHUs] OOBIKHOBEHHBIX AU(depeHIInaIbHbIX YpaBHEHU,
— MOHSATHUS PAZOB M UX MPAKTUYECKOE MPUMEHEHHE B MPHUOIMKEHHBIX BbI-
YHUCIICHUSX;

Ymemes:
— UCIOJIb30BaTh MaTeMaTHUECKU anmapat ajs 00paboTKHU TEXHUYECKON U
SKOHOMHYECKOM WHGOpMAllMu U aHalu3a JaHHBIX, CBS3aHHBIX C
MAalIMHOMCIIONB30BaHUEM M HAJIEKHOCTBIO TEXHUYSCKUX CHCTEM,



Bnaoemo:
— METOJAaMH TIOCTPOCHHS  MATEMAaTHYECKHX  MOJCICH  THITOBBIX
podecCHOHATBHBIX 3a]1ad.

2. MeTtoauyecKue yKa3aHus M0 BbINOJTHEHHI)
KOHTPOJILHOM padoThI

[Ipu BBITIOJIHEHUU KOHTPOJIBHOM PabOThl CTYAEHT JIOJKEH PYKOBOJI-
CTBOBATHCA CIACAYIOIIMMHU YKa3aHUSIMHU.

1. PaGoTa momKkHA BBIIOIHITHCS B OT/ICIBHOM TeTpaau (B KJIETKY), Ha
BHEIITHEH 00JIOKKE KOTOPOU JIOJDKHBI OBITH pa300pYMBO HamucaHbl (hamu-
JUS CTY/ICHTA, €r0 WHULIMANBI, TIOTHBIN mudp, HOMEP KOHTPOJIBHON pado-
ThI, JaTa OTCHUIKU PabOTHI B UHCTUTYT.

2. 3agadu clemyeT pacrojiaraTth B MOPSJIKE BO3PACTaHUS HOMEPOB.
[lepen pemreHreM KaxI0¥ 3a7adu HAJO MOJHOCTBIO IMEpenucath e€ ycio-
BHE.

3. Pemienue 3amau cieayer u3naratb MoapoOHO, Jenasi COOTBETCTBY-
IOIIUE CCHUTKA Ha BOIPOCHI TEOPHH C yKa3aHUEM HEOOXOTUMBIX (HOpMYII,
TEeopeM.

4. Pemenue 3aad Te€OMETPUUECKOTO COJEP’KaHUs JOJHKHO COIPO-
BOXKIAThCS YePTEKaMH, BBITIOJTHEHHBIMH aKKypaTHO, ¢ YKa3aHHUEM Ocel Ko-
opauHAT W enuHuIl MaciTadba. OOBICHEHUS K 3aja4aM JOJKHBI COOTBET-
CTBOBaTh 0003HAYCHUSIM, TTPUBEAEHHBIM Ha YepTexkKax.

5. Ha xaxmoit cTpanuiie TeTpaayd He0OOXOIUMO OCTaBIISAThH TOJIS IIIH-
puHO# 3-4 cM U1 3aMeYaHUi penoaBaTens..

6. KonTtponbHas paboTa JTOJDKHA BBITOJIHATHCS CAMOCTOSITETbHO.
HecamocrosiTensHO BbITIOTHEHHAs padoTa JUIIAET CTYIEHTa BOZMOKHOCTH
MIPOBEPUTH CTETICHb CBOEH MOJTOTOBIEHHOCTH TI0 TEME.

7. Ecnu mpemnojaBaTellb YCTAaHOBHT HECAMOCTOSITEIbHOE BBIIOJI-
HeHue padoThl, TO OHA He Oy/JeT 3aUTeHa.

8. IlonyuuB mpoperneH3upoBaHHYI0 paboTy (Kak 3a4TEHHYIO, TaK U
HE3aUTEHHYIO), CTY/ICHT JIOJDKEH HCIPABUTh BCE OTMEUYCHHBIC PEICH3CH-
TOM OIIMOKH 1 HeOUETHL. B ciydae He3auéra o paboTe cTyAeHT 00s3aH B
KpaT4alIInii CPOK BBHIMIOJHUTE BCE TPEOOBAHUS PEIICH3EHTA U MPEJCTaBUTh
paboTy Ha MOBTOPHOE PELEH3UPOBAHUE, MPUIIOKUB MPU ITOM IEPBOHA-
YaJIbHO BBITIOJTHEHHYIO padoTy.

9. CTyAeHT BBIIOJHSIET TOT BApPHAHT KOHTPOJIBHOM paOOThI, KOTOPBIN
COBIAJIACT C MOCNIeaHEH udpoit ero yaeOHOro mudpa.



Ne
Ba-

Homepa 3aga4 KOHTPOJIBHBIX paboT IO BapUaHTaM

pua- KonTponbHas pabota NeS5 KonTpoinbHas pabora Ne6

aHTa
1 1 11 21 31 41 51 61 71 81 91
2 2 12 22 32 42 52 62 72 82 92
3 3 13 23 33 43 53 63 73 83 93
4 4 14 24 34 44 54 64 74 84 94
5 5 15 25 35 45 55 65 75 85 95
6 6 16 26 36 46 56 66 76 86 96
7 7 17 27 37 47 57 67 77 87 97
8 8 18 28 38 48 58 68 78 88 98
9 9 19 29 39 49 59 69 79 89 99
0 10 20 30 40 50 60 70 80 90 | 100




3. KouTpoabHasi padora Ne3

B 3agauax 1-10 uccnenoBarh naHHble (QyHKIMH MeToAamMu AH]-

(bepeHIaTbHOr0 UCUUCICHHUSI U TOCTPOUTh uX rpaduxu. VccienoBanue
(GyHKINU peKOMEHAYeTCs MPOBEPHUTH 1O Cieayromiei cxeme: 1) Haiitu 00-
JacTh olnpeneneHus (yHKUUHU; 2) UCCIeqoBaTh (YHKLIHIO HA HENPEphIB-
HOCTB; 3) OIpEeNeNuTh, SBIACTCS JIM AaHHAs QYHKUUS YETHOM, HEUETHOM;
4) HaliTU MHTEepBaJbl BO3pacTaHUs U YObIBaHMs (DYHKIMU M TOUKHU €€ dKC-
TpeMyMma; 5) HAWTH MHTEpBalbl BBHIMYKIOCTH M BOTHYTOCTH TIpaduka
(GYHKIHMM B TOYKHU Tiepernda; 6) HalThH acUMNTOTHI rpaduka QyHKITUH.

2
4+X X% +1
2 2
1
3y X 4y
X° -1 X+1
3 3
X
5 v= k . 6. =4x +5.
X“+1 X
2 4
X° -5 X
7. y= . 8. y= )
y X—3 y x3 -1
4x3 2 — 4x2
9. y= ) 10. y=——.
y X2 -1 y 1—4x2

B 3amauax 11-20 HaiiTu HeomnpeneaEHHbIE HHTETPAIBI ¢ TOMOIIBIO

($hopMyITBI HHTETPUPOBAHUS IO YACTSIM.

11.
14. |

17. |
20.

(3— x) cos xdx. 12. _[xln(l—3x)dx. 13. Ixe‘”dx.
arctg 4xdx. 15. J.\/x_3ln xdx. 16. 'fxsin 5xdx.
. In xdx . X
2X + 5)sin xdx. 18. : 19. |arcsin—dx.
(2x+5) | N Jarcsin—

xe3¥dx.

B 3agauax 21-30 BBIYMCINUTH TUIONIAAb (PUTYPBI, OTPAHUYEHHON JIH-

HHUSMU.



21.

23.

25.

217.

29.

31.

32.

33.

34.

35.

36.

37.

38.

39.

B 3amauax 31-40 naiitu pemrenue 3agaun Komm.

y' —ycosx = xes"%: y(0)=1.

, 2y
y X+1

, 1
y' —2y = x%?*; y(0) =3

"+ ysinx = e®X: K
LR

e*(x+1)%; y(0)=0.



, 2 3
40. y __y:——Z; y(-1) =1.
X X

B 3amauax 41-50 naiitu obmee permenne quddepeHIIMaIbHOTO YpaB-
HCHUSI.

41. y"-2y =6x* —6x—2. 42. "~y — 6y = 5.
43. y'+ 2y’ —8y =3sinx 44. y" -2y —8y =16x +2.
45. y"—y -2y =3e* 46. y' —y'— 6y = 6x% — 4x—3.
47. y" -2y +y =2 48. y" +14y + 49y = 6%,
49. y"+y' —12y =14e*. 50. y" +16y = 7C0S2X.

4. KonurpoabHas padora Ned
o0 ny,n
o a X
B 3agaudax 51-60 nan cTeneHHOM psi Z—
b"k/n
n=1
YeTHIPE WICHA PsiJia, HAMTH UHTEPBAJI CXOAMMOCTH PsJIa ¥ BBIICHUTH BO-
IIPOC 0 CXOJUMOCTH psijia Ha KOHIaxX WHTepBaia. Yucna a, b u K qansr.

. Hamncatp IICPBLIC

5l.a=2, b=3, k=4 52. a=6, b=5 k=3
53. a=3, b=4, k=5. 54. a=5 b=2, k=4
55. a=4, b=3, k=3 56. a=2, b=3, k=5
57. a=5 b=6, k=2 58. a=3, b=5k=6.
59. a=3, b=7, k=3 60. a=2, b=7 k=3

)

61. B kopoOke 15 JIyKOBHII TJIQAHOIYCOB, U3 KOTOPBIX 7 JYKOBHI]
KpacHBIX IJIaJUOJyCOB, 8 JYKOBMI] 4epHBIX. KakoBa BepOsATHOCTH TOTO,
yt0 U3 10 Haynady BEIOpAHHBIX JIYKOBUI] 6 OKaXyTCs JTYKOBHIIAMH YEPHBIX
[J1aJIN0TYCOB?

62. 13 12 nykoBuIl, cpeid KOTOPBIX 5 JIYKOBHII KPACHBIX TIOJBITAHOB
U 7 XKeNnThIX, Hayaady BeiOMpatoT 4. KakoBa BepOSTHOCTh TOTO, UTO M3 HUX
BBIPACTYT JIBa KPACHBIX U J1BA )KEITHIX TIOJIbIIaHA?

63. B momere 2 ppDKHX IIeHKa W 5 4epHBIX. Haymady BBIOMparoT
Tpex 1eHKoB. KakoBa BEpOSTHOCT TOTO, YTO OJUH U3 HUX PHDKHUNA?

64. N3 12 kpbICc 8 MOMydnII HEKOTOPYIO 103y oOmydeHus. Kakosa
BEPOSITHOCTH TOT0, YTO U3 6 Hayauy BIOpaHHBIX KpbIC 4 007Ty4eHbI?

65. B nomyssiirm 13 30 mmogoBeix Mymiek 10 UMeroT KpacHbIe TI1asa.
Haynauy BeiOuparor 5 mymek. KakoBa BEpOSTHOCTb TOTO, YTO OJHA U3
HHUX UMEET KpacHbIE riaza?



66. B 15 makeTrukax HaXOAWUTCS MBUIbIA, cOOpaHHAs ¢ 15 1BETKOB
ropoxa, U3 KOTOpPBIX 5 KpacHBIX, a ocTajibHble — Oenble. Haynauy BbIOU-
patot 3 nmakeruka. KakoBa BEpOSITHOCTh TOTO, UTO B JIByX M3 HUX IbUIbLIA
KpPAacCHBIX IIBETKOB?

67. Cpequ 12 upruiar 5 kypouek. KakoBa BepOSTHOCTh TOTO, YTO U3
BBIOPAHHBIX Hay/a4yy 4 IBIIUIAT 2 KypOUKu?

68. U3 mannbix 20 myxuuH 1 cTpagaer nansroHu3zMoM. KakoBa Be-
POSITHOCTH TOT'O, YTO MPHU CaydaiiHOM BbiOOpe 10 MyxunH u3 3tux 20 onuH
CTpajaeT JaJIbTOHU3MOM?

69. 13 konoxbl B 36 kapT BeIOMpArOT 4 kapThl. KakoBa BEPOATHOCTH
TOTO, 4TO 3 U3 HUX KpacHbIe?

70. U3 15 BakuMHUpOBaHHBIX MbIIeH y 12 chopmupoBancs nuMmy-
Huter. KakoBa BepoOsITHOCTH TOTO, YTO M3 5 CIOydyalHO BBIOPAHHBIX W3
TpyNIbl BAKIIMHUPOBAHHBIX MbIIIEH 4 UMEIOT UMMYHHUTET?

B 3agauax 71-80 3amaH 3ak0oH pacnpeneneHust TUCKPETHON cydaiiHOM
BEJIUYMHEI .
Haiitu:
1) 3HaueHue napamerpa a;
2) maremaTtuieckoe oxunanue M(X);
3) mucniepcuto D(X).
[TocTpouTh MHOTOYTOJILHUK PACIPEICICHUS.

71.
X 25 27 28 30 31
4 0,3 0,2 0,3 0,1 a
72.
23 24 26 27 X 30
a 0,2 04 0,3 P 01
73.
X 17 18 20 23 24
p Oa2 011 0,5 0,1 a
74.

X 12 14 16 19 20
P 01 0,4 a 0,3 0,1




75.

X 32 34 35 36 38

p Oal 012 0,5 0,1 a
76.

X 35 36 38 40 42

4 0,1 0,4 0,2 0,1 a
77,

X 40 41 43 45 46

» 0,2 0,4 a 0,3 0,1
78.

X o1 52 54 55 o7

4 0,2 0,3 01 0,3 a
79.

X 46 49 50 o1 95

4 0,2 0,3 a 0,3 0,1
80.

X 18 19 20 21 23

p 0,3 0,3 a 0,1 0,2

B 3agagax 81-90 cnyuaiinas BenmuumHa X 3amaHa QyHKIIUEH pacmpee-
nenus. Tpebyercs:
1) HaliTH QYHKIUIO IUIOTHOCTH BeposiTHOCTH f(X);
2) HaWTH MaTeMaTHYECKOE OXKHUJAHUE U TUCTICPCUIO CIyYaiHOW BETUYHHBI
X;
3) moctpouts rpaduku Gpyakuuit F(x) u f(x).

0, npu x<0,

8l. F(x)=<%, npu 0<x<]

1, npu x>1.




82.

83.

84.

85.

86.

87.

F(x) =

F(x) =

F(x) =

F(x)=

F(x) =

F(x)=

0, npu x<2,
%X—l, npu 2<x<4,

1, npu  x>4.

0, npu  x<-1
}X+E, npu -1<x<2,
3 3

1, npu x> 2.

0, mpu  x<0,
1
Z X, npu 0<x<4,

1, nmpu x>4.

0, npu x <1,
X=1 mpu 1<x<2,

1, npu x>2

0, npu  x<4,

lX—2, npu 4<x<6,

2
1, npu  x>6.

0, npu x<2,
X—2, npu 2<x<3
1 npu x>3.



0, npu x<-1,
88. F(x)= %X+%, npu —-1<x<3,

1 npu x> 3.
0, npu  x<1/2,
89. F(x)=<2x-1, mpu 1/2<x<],
1, npu x>1.

0, npu x <1,
90. F(X)=<x+1 npu -1<x<0,
1 npu x>0.

B 3amauax 91-100 3akoH pacrpenerneHusi ABYMEPHOW TUCKPETHOU
ciy4daiinoit Benuuunsl (X, Y) 3agan tabnuneid. Haittu:

1) yacTHBIC 3aKOHBI PACIIPEICIICHUS CITyYailiHbIX BEIMYUH X 1 Y,

2) marematnueckue oxunanus M(X) u M(Y);

3) mucniepcun D(X) u D(Y);

4) KoppersIOoHHbII MOMEHT Cyy;

5) k03¢hUIMEHT KOPPETSILUH xy;

6) YCIOBHBIN 3aKOH pacrpeiesieHus CIy4yaiHON BeMW4YuHbl X TpH

YCJI0BUH, YTO cnyqaﬁHafl BenuuuHa Y INpUHHUMACT CBOE HaHWMEHBbIIIEE 3HA-

YCHUC.
91. 92.
X X
y 1 2 3 v 2 3 4
-1 0101 0 -1 010101
0 021]02]0,1 0 02102102
1 02101] 0 1 01| 0 0
93. 94
X X
Y 3] 0 1 y 3| -21]0




-1 0 {0102 1 010202
1 01/02|01 2 01/01|01
2 010101 3 0 0 102
95. 96.
X X
Y 0 2 3 y -3 0 2
—2 0101 0 1 01/02]01
1 0210201 2 01/02]|01
0 010101 3 0 /101]01
97. 98.
X X
Y 3| 2 4 Y 0 3 4
-1 01/01]01 —2 0201 0
0 01102] 0, -1 0210101
1 0202 0 0 01/01]01
99. 100.
X X
Y -1 0 2 Y 0 2 4
-1 0110101 1 02]01]01
0 010201 2 01/02]|01
2 01/01|01 3 01/01] O




5. [IpuMepsbl pelieHust 32124 KOHTPOJIbHOMH PadoThI

Ilpumep 1. HccrnemoBaTh naHHYIO (QYHKIUMIO MeTogaMu Jaud-
(bepeHIanTbHOr0 UCUUCIICHUSI U TIOCTPOUTh UX Tpaduku. VccrempoBaHue
(GYHKIIUN PEKOMEHIyeTCs IPOBEPUTH 1O cliedyromiel cxeme: 1) HailTu 00-
JacTh omnpeneneHuss GyHKUUHU; 2) MCCIeqoBaTh (YHKIMIO HA HEMPEPBIB-
HOCTb; 3) ONpEAETuTh, SBISIETCA JU JAaHHasg (QyHKUMS 4ETHOW, HEUETHOM;
4) HaliTH MHTEpPBAJIbl BO3pAcTaHUs U YObIBaHHS (YHKIIMU M TOYKH €€ dKC-
TpeMyMa; 5) HaWTH MHTEpBAJIbl BHINYKJIOCTH W BOTHYTOCTU Tpaduka
(GYHKIIUY ¥ TOYKH reperuda; 6) HailTh acCHMITOTHI rpaduka QyHKIIHH.

y = Ix(x+6)?
Pemrenne. y = 3/X(X + 6)?

1) O6nacte onpenenenus: X € (—oo;o0)
2) OyHKIMS HEeMpepbIBHA.

3) y(-x) = «3[—x(—x + 6)2 , Y€THOCTh, HEUETHOCTD, IEPUOAUYHOCTH OTCYT-
CTBYIOT.
1 2 2 2 1
4) y' =| x3(x+6)3 =lx_5(x+6)§ +x3Z(x+6) 3 __x*rz :
3 3 I .3x+6
y'=0 npux=-2, y' He cymectByer nnpu X=0 u X =—6. [Ipumenss me-
TOJ] HHTEPBAJIOB, ONPE/IEIISIEM HHTEPBAIBI MOHOTOHHOCTH (DYHKITHH.

»oo+ =+

6 -2 x
b /’ \ /
Wrak, pyHKIms Bo3pactaet npu X € (—oo;—6) U (—2;00) u yObIBaeT npu

X e (—6;-2).
y(—6) =0 — Touka Mmakcumyma, Y(—-2) = —23/4 - rouka MuEIMYMa.

’

3 X+2 B 8

Ix®-3Yx+6 Ix® -3/(x+6)4
y"#0, y" He cymectByer mpu X =0 u X =—6. MeTo0M HHTEPBAIOB
ONpeJIENsieM MHTEPBAIIBI BBITYKIOCTH M BOTHYTOCTH Tpaduka GpyHKIUH.

5) y"



y S~ T
6 i x
}_r.-'.-' + + —

6) BepTuKaIbHBIX aCUMIITOT HET.

’ 2
k= lim w: lim 3X(X—+6):1

X—+0 X X—>+00 X

b=1lim f(x)—kx = lim (;°’/x(x+6)2 —x) = lim

X—>+00

(§/x3 +12x% + 36X — x) =

= |im (X£3/1+E+3_S —1}] .
X—>+400 X X

[Ipumennm Teneppb dkBuBageHTHOCTH (1+1)* —1 ~ at. B namewm ciydae
t

—0
Otzl,t:t=g+3—?.H03TOMyb: lim XE(EJrgj =4,
3 X X X—>-+00 3 X X

T.€. €CTh HAKJIOHHAs acUMNTOTa Y = X+ 4.
7) Ha OCHOBaHMHM MOJIYYEHHBIX PE3YJIbTAaTOB CTPOUM Ipaduk PpyHKINN
Y4

MD "y
L : 3
’ -1-274

Ipumep 2. Haiiti HeonpenenéHHbIE MHTETPAN C TIOMOIIBIO (popmMy-
JIl HHTETPUPOBAHUS 1O YacTsAM. [IpaBUIBLHOCTB MOJIYyYEHHOTO pe3ysibTaTa
POBEpUTH AU PepeHIupoBaHUEM.

[In(: +Dydx.



Pemrenue.

2xdx
u=In(x*+1), du=-—,
B) j|n(x2+1)dx= (< +D x2 +1'|=xIn(x* +1) -
dv = dx, V=X
2xdx ) x2dx X2 1 |
—| x- =XxIn(x“+1) -2 = =1- =
I 1+ %2 ( ) J‘l+x2 1+ X2 1+ x?

= xIn(x® +1) — 2][1— de = xIn(x? +1) — 2(x —arctg X) + C.

1+ X2
IIpoBepka:
(xln(x2+1)—2(x—arctgx)+C) =1-In(x® +1) + x- 2X2 -
1+Xx
1 ) 2x% 201+ x®-1) )
-2|1- =In(x“ +1)+ - =In(x“ +1). Bepno.
( 1+x2j ( ) 1+ X2 1+ X2 ( )- Bep

IIpumep 3. Boraucauts miomaab GUrypsl, orpaHHUYEHHON TUHUSMU

{y:ZX—x{
y=—X

Pemenne. [loctpoum  Qurypy, orpaHuueHHyro mapabosioin
y =2x—Xx? (Touku nepecedyeHus napadonsl ¢ ocbto Ox: X =0, X, =1,

BETBU 1apaloJIbl HANpaBJIeHbl BHU3) U MIPSIMOI Y = —X.
L I‘:I.-?

Brraucnum miomans mo hopmyse
b b

S= I( f,(x)— fl(X))dX :j(yz (X) — yl(X))dX , Tme Trpaduk GYHKIUA
a a

y = f,(X) orpannumBaer ¢urypy cBepxy, a rpadpuk ¢pynkmun Yy = f;(x) —



cHu3y. JlId HaXOXICHUS IPEACIIOB MHTETpala PElIUM CHUCTEMY YypaBHE-

HHUU:
_ 2
{y_zx X" 2X—X2:—X,3X—X2:O;x:O! x=3.
y ==X
3

S—3(2x—x2—(—x))dx—3(3x—x2)dx— §x2—2x3
| Sty

Otger: [nomans ¢urypsl paBua 4,5.
Ipumep 4. Haiitu pemenne 3agaun Komu Xy + Yy =cosX, Y(w)=0.

=4,5.

.,y cosX
Pemenue. Pa3znenum o0Ge yactu ypaBHEHUs Ha X! Y +—=——.
X

[Tonyuniin TMHENHOE YpABHEHHUE.

y

Pemaem ypaBuenue: y' + = =0.
X

Paznensem IMNCPEMCHHBIC! d_ =—
X

yoox

dy _y. dy_ dx
X’

Wurterpupyem ode gactu: J.ﬂ =— %; In|y| = —In|x| +C.
Yy X

N G
ITonp3ysichk cBoiicTBamu Jorapugma, nonyyaem Y =—. (Msbl BBenu
X

HOBYIO KOHCTaHTy (1, CBSI3aHHYIO CO CTapo¥ CIEAYIOIIUM 00pa3oMm:
C =1InCy). Cunras C1 dyHKIHEH OT X, MOJACTABISEM B IMOJyYEHHOE JTMHEH-
,_Cix=G . Cx=G +&' 1 _cosx

C
HOC€ YpaBHCHUC y:71 u y 2 2 X ; T
X X

C, C N C, cosx
X x2 )(2 X

Orcrona Haxogum C{ =cosX, C1 =sin X + B, rae B — koHcTaHTA.

HUcnonb3ys  HavanpHble  YyCIOBUSA, HalAEM  KOHCTaHTy B.

:smn+B, 0:O+B1 B_0.
T I

0




sinx
OtBer: y=—"7!.
X

IIpumep 5. Haiitu gactHOe perienne audGepeHnnaIbLHOro ypaBHe-

HHUA BTOPOr'o mnopsdaaka, yaAOBJICTBOPAIOMICC YKa3aHHBIM HadaJlbHBIM YCJIO-
suam: Y —y=4e*, y(0)=0;y'(0)=1

Pemenue. [lano JIHAY Il mopsiaka ¢ moctossHHBIMU KO3 uImeH-
TaMU U CIIELIMAJIbHOM ITPaBOM 4acThio. PellleHne ypaBHEHHS UILEM B BUJIE

yOH = yOO + y‘iH
a) Haiinzem y,,: y"'—y=0

Ero xapakTepucrudeckoe ypapuenne k> —1=0; k =Lk, =-1.
3uaunt Y., =Ce* +C,e~

0) Y, HIIEM, UCIOJIB3YsI METO HEONpeAEIEHHBIX KO3 UIINEHTOB
V., = Ae*X, vy = Ae*x+ Ae*, yI = Ae*x+2Ae".

[loncraBus Y,,, Y., , B ICXOJHOE ypaBHEHHE, OIydacM

Ae*X + 2Ae* — Ae*x = 4e*

2Ae” = 4e”
2A=4=A=2
Y., = 2xe*

Yo, =Cie* +Ce7* + 2xe*
YT00bI HAlITH YaCTHOE PEILIEHNE TOTO YPABHEHHUSI, YIOBICTBOPSI-
IoIllee 3aJaHHBIM HaualbHBIM YCIOBHAM, IpoanuddepeHnupyem Y,
Vo =Cie* —Coe ™ +28" +2x€* Voo  Yun
IMoacraBum B Y,, 1 Y, BMecto X =0, y,, =0, y;, = 1.
C,-C,+2=1 1 1
Cl =—-, C2 = —

N

1 1
[ToxcraBum Haiinenusie C;(X) u C,(X)B Y,,: Y= —Eex + Ee_x +2xe”.

Oteer: y = —%ex + %ex +2xe”.



e] 8nn

IIpumep 6. /[an cTeneHHON psj Z T reh

YECTBIPE YJICHA psaa, HaUTH HHTEPBAJI CXOAUMOCTH paaa U UCCIICA0BATH €TI0
CXOUMOCTDh Ha KOHIIaX MHTCpBAJa.

" 7"Yn+1’ '
Haitném paanyc cxoaumocTu:

_lim g" 7”“@_7

a,
n>od,q N-o® 7"3n+1 gn+l 8

Hanucatp nepBbie

Pemrenune: a

WNHuTtepBan cxoquMocTu: (X(J -R; Xy + R) = [—g; gj
PaccMoTpuM KOHIIBI HHTEpBAJIA:
g(7)

8 i 1

= 7"In+1 S3In+1

.
Opu X = — MOJYYHUM P
p g TOTYHM P Z

1 1 1
3 ~ —T» 7 <1, cienoBarenbHo, (10 IPU3HAKY CPABHEHMUSL) PsiL
In+1,,, = 3
n3
pacxouTCs.

n
o0
LSO
= 7"In+1 n+1
muics psa. [Iposepum BhITIOTHEHHE y'CJ'IOBI/II/I npu3Haka JleiiOHua:

=0

7
npu X = r MOJY4YUM psm 9TO 3HAKOYEPEaYIO-

1) I|m|a| lim

1
rH<><>\/n+1
) m > m T.C. |an| >|an+1|.

VcaoBus BBITIOJTHCHBI, 3HAYUT PAJ] CXOAUTCA.

Otser: Psig cxoqutcs mpu X € {—%, %j

IIpumep 7. B rpymme 18 cTyneHTOB W3 KOTOPBIX, U3 KOTOPBIX 8
MMEIOT 3aJI0JDKEHHOCTh 10 MaTeMaTHYecKoMy aHanu3y. KakoBa BeposT-
HOCTBh TOTO, 4TO M3 10 MPOM3BOJIBHO BHIOPAHHBIX CTYIACHTOB 3 YEIIOBEK



HMEIOT 3aJ0JKEHHOCTD?

Pemrenne. Taxkue 3amaund OIMCBIBAIOTCA OOIIEH cxeMoii. Mmeercs
coBoKymHOCTh u3 N1 a;memeHTOB mepBoro Buaa u N2 3JIEMEHTOB BTOPOTO
Buga. KakoBa BepOSTHOCTH TOrO, YTO MPH BBIOOPE COBOKYIHOCTH M3 K
3JIEMEHTOB OHA COCTOUT U3 K1 3JIEMEHTOB MEPBOro BHJA U K2 3JIEMEHTOB
Broporo Buza, rae K = K1 + Kz, k1 < Ni, ko < No.

ki ke

N; &N
P(A) = —iﬁkz Z,

N1 +N»

p_cg’cfo _ 8! 10! 10!8! 8-7-6 10-9-8-7-6

Cl0 315! 5151 18! 2.3 2.3.-4.5
2345678 784
18.17-16-15-14-13-12.11 2431

~ 0,3225.

Ipumep 8. 3agan 3aKoH pacrpeneneHus: JUCKPETHON CIlydailHON Be-
nuurHbl. Haiitu:
1) 3HaueHune napamerpa a;
2) matemaTtuieckoe oxunanue M(X);
3) mucnepcuto D(X).
ITocTponTh MHOTOYTOJIBHUK PACTIPEJEIICHHUS.

X 3 6 8 14 31
p 0,2 0,1 0,3 0,2 a
Pemrenue.

0,2+0,1+0,3+0,2+a=1,

a=0,2.

2) M(X)=XPy+ %o Py + XgP3 + X4 Py + X5P5 =3-0,2+6-0,1+8-0,3+
+14-0,2+31-0,2=0,6+0,6 +2,4+2,8+6,2=12,6.

3) D(X)=M(X?)-M?(X)=32-0,2+6°-0,1+8%.0,3+14%-0,2 +



+31%2.0,2-12,6% =97, 24.

4) MHOTOYTOJIbHUK paclpeaeeHus:

A

il \/\

0,1
X

i
31

Ipumep 9. Crnydaiinas BenmuumHa X 3amaHa (QyHKIUEH pacripenese-

HUs.
F(X)=<—+—=,
) =115%3

Tpebyercs:
1) HaliTH QYHKIMIO IUIOTHOCTH BeposiTHOCTH f(X);
HaWTH MaTeMaTHYECKOe OXKHUAHUE U TUCTIEPCUIO CITyYaiiHOW BETWYHHBI

2)
X;
3) noctpouts rpaduku pynkuuit F(X) u f(x).

Pemenne:

X2 x) 2x 1 x+2
12 3 6

1 fX :F'X,O,:]_':O, 4 — _
) F0=F'(9) [12 ;

0, x<0
f(x)= %(x+2), O<x<2

0, x=2



2) Haiiném M(X) mo popmyne M (X) = I xf (x)dx .

2

2 3 2
Jx(x +2)dx = l{x_ + ZLJ 10
5 6

0

M (X) = 5

ol

3 2

Jlucniepcuto BeaucisieM 1o ¢popmyiie

D(X) =M (X?)=M?(X);

1% 1(x* 23
M(X?) == [X*(x+2)dx == | =+
67 6l 4 3

2
14 (10 26
D(X)T‘(aj “a

3) Hoctpoum rpadukn pynkmmii f(x) u F(X).

f(x)

Wl—= W[
\

0 1 2
F(x)
"
/ X
f
0 2

IIpumep 10. 3akoH pacrmpeneieHus] IBYMEPHOU AMCKPETHOH Ciy-
qaifHoi BennuuHbI (X, Y) 3a1aH TaOaHUIICH.



Y
X 1 2 3
1/18 1/12 1/36
1/9 1/6 1/18
3 1/6 1/4 1712

Haiitu:

1) yacTHBIE 3aKOHBI paCIIPEICIICHUs CITyYallHbIX BEJIMYUH X 1 Y

2) marematrueckue oxuganus M(X) u M(Y);

3) mucniepcun D(X) u D(Y);

4) koppesOHHbIN MOMEHT Cyy;

5) k03 HUITHEHT KOPPETAIHH Iy,

6) YCIOBHBIN 3aKOH pacrpeeeHus] CIydailHON BeNMWYuHBI X MPU YCIIO-

BUH, 4TO CJIy4yaiiHas BeJIM4YMHA Y MPUHUMACT CBOE HAUMCHBIIICE 3HAUCHHE.
Pemenue:

1) yacTHBIH 3aKOH pacnpeeIeHus CIIydailHON BeTMIMHBI X'

P(X=1= 1+1 1
18 12 36 6
SRR U S|
9 6 18 3
S U O
6 4 12 2

IPOBEPKA: 1+1+1 =1, BepHO.
poBep 67373 p

Xi 1 2 3

pi | 1/6 | 1/3 | 1/2

YaCTHBIN 3aKOH paclpeieIeHus CTy4aifHON BeTUYUHBI Y:
1 1 1

P(Y 1)—5 +—=

96 3

1 1 1 1

=2 12 6 4 2
1 1 1 1
PY=3)=—+—+—=—.
=3 36 18 12 6



HOBeKa'1+1+1_lBCH0
poBep "3t T PHO.

Yi 1 2 3
pi | 1/3 | 1/2 | 1/6

2) MaremaTudecKkue OKUIaHus CIyJaiHbIX BeTHIrH X U Y.
M(X):l-l+2-l+3-lzz; M(Y):1-1+2-1+3-l:1—1.
6 3 2 3 3 2 6 6

3) Hucnepcun D(X) u D(Y):

2
D(X)=12.1+22.1+32.£_(Zj :§,
6 3 2 \3 9
2
D(Y):12.2+22.£+32.1_(Ej :E_
3 2 6 |6 36

4) KoppensinonHbiii MOMEHT Cyy:

Cyy =22, 06 =MX)(y; =M(Y)) p =M (XY) =M (X)-M(Y),

i=1j=1
M(XY):1-1-i+1-Z‘i+1-3‘i+2v1‘£+2~2-l+2~3-i+
18 12 36 9 6 18
+311+32l+33izz1
6 4 12 18
_rmor i
Y 18 3 6
C
5) koo puumeHT Koppensiuuy I, = Y rme o, =M (X),
GOy

G, = JM(Y) — cpennekBaapaTHueCcKue OTKIOHEHHS.
Tak kak y nac Cy, =0, Tou r, =0.

6) yCIOBHBIN 3aKOH paclpeaeseHHus] clydallHOM BeTW4YMHBI X MpHU yCiIo-

BUH, UTO cllyyaiiHas BelMuuHa Y MPUHUMAET CBOE HaMEHbIlIee 3HaYCHHE.



1
) 3

Haumenpmiee 3nauenne Y =1, npu atom P(Y

P(X=x:;Y =1
ITo dopmyne P(X =x |Y =1) = ! HAXOIUM:
dopmyne P( i|Y=1) P = 1)

PX =1|y =)= 2.1

18 3 6
P(X =2|Y =1)=2:1.1

9 3 3
px =3y =p=1.1_1

6 3 2

VY CI0BHBIN 3aKOH pacipeneaeHus
Pi 1/6 | 1/3 | 1/2
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13.
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15.
16.
17.
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23.
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25.
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6. Bonnpochl K 3K3aMeHy

Teopemsl 0 nepBooOpa3zHbix. CBOKWCTBA HEONIPEACIEHHOTO UHTE-
rpaia.

HHTerpupoBanue 1o 4acTsm.

WuTerpupoBanue pairoHaIbHBIX IpOOeH.

WHTerpupoBanue TPUroOHOMETPUYECKUX (QYHKLUH.

BepxHssa u HUKHAS MHTErpasibHas cymma. VX cBolictsa.

CaoiicTBa OnpeeIEHHOr0 HHTErpaa.

®opmyna HeroTona-JleiiOHuna.

IIpaBuia BEIYMCIIEHNS ONIPENEIEHHBIX NHTETPAJIOB.
I'eomeTprueckue NpUIIOKEHUS ONIPEACIEHHBIX HHTETPAJIOB.
Juddepenunanbaple ypaBHEHUS IEPBOTO MOPSAIKA: C pa3ieisiio-
LIMMUCS] IEPEMEHHBIMU, OJHOPOHBIE ¥ IPUBOJAIIMECA K HUM, JIM-
HeliHbIe, bepHyuin.

YpaBHEHHUs1, TONyCKAIOIME TOHUKEHUE TIOPSAIKA.

Onpenenurens Bpornckoro. CBoiicTBa IMHENHBIX OJHOPOIHBIX
YpaBHEHUH.

CrpykTypa 0011ero pemeHus IMHEHHOTo 0THOPOJHOIO YpaBHEHUS
BTOPOTO MOpPs/IKA C TOCTOSHHBIMU KO3 (PUIIMEHTaMH.
Heoxgnopoanoe nuHelHOE ypaBHEHHE BTOPOro nopsaka. Meroz
BapHally POU3BOJIBHBIX TOCTOSHHBIX.

YacTHOE pelieHre HEOJHOPOAHOTO JIMHEWHOTO YPaBHEHHs BTOPOTO
Nopsiika ¢ HOCTOSHHBIMU K03 puiimeHramu.

Psnp1. CoiicTBa psaoB. HeoOxoqumblil MpU3HAK CXOIUMOCTH.
PacxoaumMocTh rapMOHMUYECKOTO pAJa.

[Tpusnaku lanam6epa, Ko, cpaBHeHUs, THTETPpAJIbHBINA MIPU3HAK
Komm.

[Tpuznak JleitOuua.

CBoiicTBa aOCOMIOTHO CXOAALIMXCS M YCIOBHO CXOJISIIUXCS PS/IOB.
NuTerpupoanue u nuddepeHmpoBanue paBHOMEPHO CXOIALIINX-
Cs PSIZIOB.

Kitaccnueckoe n reoMeTpryeckoe onpeaeneHus: BEpOSITHOCTH.
CBOICTBO BEpOSTHOCTH.

TeopeMsl CII0OKEHUS 1 YMHOKEHHUSL.

@dopMyita OIHOU BEPOATHOCTU. BeposTHOCTH rumnore3. @opMyiib
baiieca

IToBTOpHBIE HEe3aBUCUMBIE UcibITaHus. Dopmyna bepHyiuu.



26.
27.
28.
29.
30.
31.

32.
33.
34.
35.

36.
37.

Teopema Myaspa - Jlamaca; naTerpaibHas TeopeMa Jlammaca
Onepanuu Hag CB.

CgoiictBa M(X), D(X) .®@opmyibl aiist Beraucienus D(X).
OnuHakoBO pacnpeielieHHbIe B3auMHOHe3aBucumMbie CB.
HavanbHble U. HEHTpabHbIE TEOPETUUECKUE MOMEHTBHI.
bunomuansHoe pacnpenenenue, pactpeaenenue [lyaccona ux
YHUCJIOBBIE XapPAaKTEPUCTUKHU.

OyHKIMS paclpeieiieHus, €€ CBOMCTBA.

[IimoTHOCTB pacnpeneneHns BEpOATHOCTEN, €€ CBOMCTBA
YucnoBble XxapakTepuCTUKHU HenpepbIBHBIX CB

PaBHOMEpHOE, HOpMaIbHOE, [TOKA3aTEIbHOE paclpeAeeHus, UX
YHUCJIOBBIE XapaKTECPUCTUKH.

Kpusas I'aycca.

HepasenctBo UebOnieBa, Teopema Yebrbiea, Teopema bepuymm.
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