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BBenenue
ean u 3aaaum M CHUNIITHHBI

Heas mpemnonaBaHusd MaTeMaTHUECKUX JUCLUIUIMH B By3e [UI1 CTYJIEHTOB MHXEHEPHBIX
CHeLUaIbHOCTEH — O3HAKOMHUTBH CTYACHTOB C OCHOBAMH MaTEeMaTHYECKOTO alapara, HeoOXOJUMOIo s
pelleHs] TEeOpeTHYeCKHMX UM TPAKTUUECKUX MHXKEHEPHBIX 3ajay; MPUBUTH CTYAEHTaM YyMEHUE
CaMOCTOSATENBHO N3y4YaTh YIEOHYIO JINTEPATypy IO MATEMATHKE U €€ MIPUI0KEHHAM; Pa3BUTh JIOTHIECKOE U
AJITOPUTMUYECKOE MBIIUICHHE; TOBBICUTD OOIINI yPOBCHb MaTEMaTH4ECKON KyJIbTYpHI; BEIpaOOTaTh HABBIKU
MaTEeMaTHIECKOTO HCCIIEIOBAHMS IPUKIAAHBIX BOIIPOCOB.

3asaun TUCIUIIINHBL
— Pa3BUTh Y CTYACHTOB JIOTHIECKOE MBIILICHHE,

— MO3HAKOMHUTh CTYJI€HTOB C UJESIMH U METOJaMH BhICIIEH MaTeMaTHKH,
— NPUBHUTH CTY/CHTaM OIIBIT PabOThl C MaTeMaTHYECKOH M CBA3aHHOW ¢ MaTeMaTHKOW HAy4HOW M yueOHOU
JIUTEPATypOH,
— IPUBHUTH CTYACHTAM OIBIT PEIICHH 3a]au C UCIOIb30BAaHUEM MAaTEMaTHYEeCKUX METOJIOB.
TpeboBaHus K pe3yJbTaTaM 0CBOCHHS AU CHUTIMHBI

B pesynbpraTe H3ydeHUs TUCIUILTHHBL CTYICHT 00J1HCEH
3uamo:
OCHOBHBIC MaTEMAaTHICCKHE 3aKOHBI, HCOOXOAUMBIE JIJIs PEIICHHSI TUIIOBBIX 3a/1a4 B 00JIaCTH SKCILTyaTallui
1 PEMOHTA CENbCKOXO03HCTBCHHOW TEXHUKU 1 000pyJOBaHUS,
Ymemsn:
HCTIOJIB30BaTh 3HAHUS OCHOBHBIX 3aKOHOB MaTeMATHYECKHAX U €CTECTBCHHBIX HAYK IS PCIICHHS
CTaHJIAPTHBIX 33]]a4 B 00JIACTH DKCIUTyaTaI[i U PEMOHTA CEIbCKOXO35HCTBEHHON TEXHUKH U
00opymoBaHUs
Bnaoemeo:

METOJAMH MaTeMaTHYECKOrO aHaIN3a, TEOPHH BEPOSATHOCTEN, MATEMATUIECKOI CTATHCTHKH .
MeTtoaunueckue ykazaHusi 10 OCBOCHHIO JMCHUIINHBI

YcnemHoe 0cBoeHHE KOMITETEHIMH, (JOPMUPYEMbIX JaHHOW y4eOHOM TUCHUILIMHON, IpeAnoiaraeT
ONTHUMAJIFHOE HCTIOJIb30BaHUE BPEMEHH CaMOCTOATEIEHON PaOOTHI.

Bce 3amaHus K IpakTUYECKUM 3aHATHAM DPEKOMEHIYETCS BBIINOJIHATH HEIOCPEACTBEHHO IOCIIE
COOTBETCTBYIOIIEH TEMbI JIEKIIMOHHOTO Kypca, 4YTO CHOCOOCTBYET JydIlIeMy YCBOCHHIO MaTepHala,
MIO3BOJISIET CBOEBPEMEHHO BBIIBHTH M YCTPAHHUTh <«IIPOOETBI» B 3HAHUIX, CHCTEMAaTHU3UPOBATh paHee
IIPOIIEHHBIN MaTepUall, Ha €ro OCHOBE IMPUCTYIHTH K IOTY4YEHUIO HOBBIX 3HAHUN U OBJIQJICHUIO HABBIKAMH.

MeTO[Il/l‘leCKI/Ie YKazaHus 10 BBINNOJTHEHUIO KOHTPOJbHBIX paﬁOT
B nponiecce n3ydeHns1 TUCIUILIHMHBI CTYICHT BBIIOJIHSAET Y€THIPE KOHTPOJIbHBIC pabOTHI, IO JIBE B KaXKA0M
ceMecTpe.
B nepBoM cemecTpe KOHTPOJIBHBIE Pa0OTHI IO TeMaM «JIEMEHTHI JIMHEIHON anreOphl 1 aHAINTHYECKOH
reoMeTpun» u «MaTeMaTHIeCKni aHali3», BO BTOPOM CEMECTPE KOHTPOJIbHBIE pabOoTHI 110 TeMaM
«Anddepennnansapie ypaBHeHUs U «Teopus BeposiTHOCTEN.

Kpurepuu oueHkyn BbINOJHEHHSI KOHTPOJIbHBIX padoT

— OIICHKA «OTJIHUYHO» BBICTABJIACTCA MPU MPABUIILHO BBITIOJIHCHHOM 3agave, akKypaTHO U 4YUCTO, B
COOTBETCTBHUH C TPeOOBAaHUAMH, 0(OPMIICHHOM pEIICHNUH;

— OIICHKA «XOPOIIO» BBICTABJIAETCS NMPH NPABWIBHO PEIICHHOW 33javye W NMpH HAIMYUH B XOJE
BBINOJIHEHHS] HE3HAUUTENIbHBIX TIOMAPOK;

— OIICHKA «yJIOBJIETBOPHTEILHOY» BBICTABIISIETCS, €CIIH ITOCIIE IPOBEPKH B 3a1a4e Oy IyT UCIIPaBICHBI
Bce OIIMOKHU 1 OHa OyzeT oopMIiIeHa B COOTBETCTBHH C ITYHKTOM BBIIIIE.

— BO BCEX OCTAJIBHBIX CiTydyasix paboTa He 3aCUHUTHIBAETCS U BBIIACTCS JPYroi BapHaHT.



1 cemecTp.

Pa3gen 2. DjeMeHTHI JJUHEHHOH aaredpbl H aHAJINTHYECKOH reoMeTpuu
3ansarue 1. OnpeaennTeau, MaTPUIBI.

BoraucnuTh onpeaeauTeny.

3 -2 2 3 Ja -1
1. 2. 3.
4 6 6 -10 a« Ja
) 2 3
SIno cCoso
4. . 5 -2 1
—COSa  SIho
1 2
3 -1 21
. 2 -1 2 1
3 -4 6 1
4 2 15

7. Haiitu P(A), ecn

5 1
F>(A)=A2—9A—1—2|A|E,A=[1 2)

3ansatue 2. CucreMbl JJMHEHBIX YPABHEHUI.
Pewuth cucreMsl ypaBHEHUI

[2x -3y +2-2=0,

1. {X+5y—-4z+5=0
A4x+y—-32+4=0
(2x—y+2=2,
2.43X+2y+22=-2,
X-2y+z=1
X+2y+3z=4,
3.92X+4y+62=3,
3X+y—-z=1
X+2y+3z2=4,
4.42X+Yy—-2=3,
3X+3y+2z=7

X +2Xy — X3 +3X, =0,
=Xy + Xy +2X3 — X, =4,
2% — Xg — 2Xg + X4 ==,

(3% +3X; + X3 +5%, =4
3ansaTus 3-4. JjeMeHThI BEKTOPHOIi ajredpsnl.

1. ITo croponam OA n OB npsamoyronsauka OACB otnoxeHns! eqnHuynbie Bektopsl | u | . Beipasuts

aepes 1 u | sexropst OA, AC, CB, BO, OC u BA, ccu OA=3 1 OB = 4.




2. ITyctp y npsimoyronsauka OACB w3 npensiaymeii 3amaun M — cepennna BC u N — cepenuna AC.
OmnpenennuTs BEKTOPHI oM, ON u MN npu OA=3.10B=4.

3. ITocTpouTs TOUKY M (5, -3 4) W OTIPENIENUTH JUIMHY €€ painyc-BEKTOpa.

4. Onpenenuth yros Mexk/Iy BEKTOpaMu a = —i + T " 5 =i — 2] + le
5. OnpenenuTsb yriibt AABC ¢ BEpIIHHAMHA A(Z; -1 3), B(l; 1 1) u C(O; 0; 5)
6. PackpbITb CKOOKH B BBIPQKCHHU (2|_ - T) : j_ + (T - ZR) : |Z + (I_ - ZR)Z

_ _\2 _ .
7. Beraucnuts: 1) (m + n) y ecmt M u N — enunHWYHBIE BEKTOPBI C YIIOM MEXIY HUMH 300, 2)

— T\2 — —
(@-b)?, ccmn |a] =242, |0
8. Omnpenenuts UIMHBI AWArOHAIEH MapajieorpaMMa, IIOCTPOSHHOTO Ha BEKTOpax a=2m+ ﬁ,

b =mM-2m, e Mu

=4y Yroa Mexay BEKTopaMmHu paBeH 135°.

o
N — exuHUYHBIE BEKTOPBI, YTOJI MEXKIY KOTOPBIMU 60°.

9. Jlau BekTop A& = 2m— N, rnie M u N — equmHmanBIe BeKTOPHI € Yriom 120° Mexay aumu. Haiitu
cos(a, m) « cos(a, n).
10. Ompenenuts W MOCTPOUTH BEKTOP Cc=ax 6, ecmm 1) a= 3|_, 6 = 2|Z, 2) a= I_ + JT,

b=i- ]T; 3y a= 21 + 3}, b = 3] +2K. Haiitn s KaXA0M ClIydae IUIOIIajb

TIapaJIIeTorpaMMa, TIOCTPOCHHOTO Ha BEKTOpax & u b.
11. BBIYHMCITUTE TUIOMIAb TPEYTOIBHIKA C BEPITHHAMA A(?, 3; 4), B(l, 0; 6) u C(4, 5 — 2)

12. PackphiTh CKOGKH H YIPOCTHTS BHPAKEHIL: ~
DIx(J+k)=]x +k)+kx( + J+k);

2)(@+b +C)xCT+@+b+C)xb +(b -C)xa;

3) (2a+b)x(C—a)+(b +CT)x(a+b);

2 21 -(Jxk)+3]-(i xk)+4k - (I x]).

13. Bexropst @ u D cocrasnsior yron 45°. Haitr miomass TpeyrosHiKa, ocTpocHHONo Ha BEKTOPaX
a-2b u3a+2b, ccmn |8 =|b| =5.

14. TIoCTpOUTh MapasiesenuIes Ha BeKTopax a = 3|_ + 4], t_) = —3] + IZ, C= 2] + 5|Z u

BBIYHCIINATH €ro 00bEM. [IpaBoii nuim neBoit Oyner Tpoiika BEKTOPOB (5, b ) E) ?
15. TlocTpouTs MUpaMUay C BEPIIHHAMU O(O, O, O), A(5, 2, O), B(Z, 5, 0) u C(l, 2, 4) u

BBIYHMCIINTH €€ 00bEM, Turomans rpaiu ABC 1 BEICOTY TMPAMU/IBI, OIYIIEHHYIO Ha 3Ty I'PaHb.

3anaTHs 5-6. AHAIMTHYECKAsi FeOMeTPHUs HA MJI0CKOCTH: MPsiMasi, KPpUBbIe BTOPOTO MOPSI/IKA.

1. MoctpouTts npsimMeie: 1) 3x+4y=12; 2) 3x-4y=0; 3) 2x-5=0; 4) 2y+5=0.

2. 1an tpeyrosnpHuk ¢ BepinunHamu A(-2; 0), B(2; 4), C(4;0). Cnenath 4epTex, HaKMCATh yPABHEHHSI CTOPOH
TpeyroipHuKa, Meauansl AE, Beicotsl AD u HaliTa mumHy Menuans! AE.

2 2
3. Hocrponts swmne X~ + 4 y© = 16, naitru ero goxyce 1 sxcueHTpUCHTET.
4. HanmcaTh KaHOHUYECKOE YpaBHEHHE DJUTUIICA, 3HAs, 4TO: 1) paccrosiHe MexXay (pokycamu paBHO 8, a

Majas moiayoch b= 3; 3) Gonbas moayoch A = 6, a DKCIICHTPUCUTET & = O, 5.
5. 3emust IBWXKETCS NO DJUIMICY, B OJHOM M3 (okycoB Kkoroporo Haxomurcsi Conune. Hanmensiiee
paccrosinue ot 3emuin 10 ConHIA paBHO NMpUOIM3HTENbHO 147,5 MHUIMOHA KMJIOMETPOB, a HauOoJblIee
152,5 munnmrona kusoMeTpoB. Haifti Gonblnyro Moiyoch M SKCLIEHTPUCUTET OpONTHI 3eMiln.

2 2 i o
6. IMoctpouts runepbony X — 4y =16 u e& acumnrorsi. Haiitu (OKYyCBI, SKCIIEHTPUCUTET U YOI

MEXKIY aCUMIITOTAMM.



7. OnpenenuTs TPaeKTOPUIO TOYKU M, KOTOpas ABWKETCA TaK, YTO OCTAETCS BIBOE AAJBIIE OT TOYKH

F (—8, 0), 4yeM OT mpsamoit X = —2.
8. COCTABUTb ypaBHEHNE FCOMETPHUYECKOTO MECTA TOUCK, OMHAKOBO yAAISHHBIX OT TOUKH (0, 2) U OT

npsmoit Y = 4. Haiitu Touxn NepeceUeHMs! 3TOM KPUBOM C OCIMU KOOPAUHAT U IOCTPOUTH €€.

9. 3epkanbHasi MOBEPXHOCTh IPOXKEKTOpa 00pa3oBaHa BpallleHHEM Mapadoiibl BOKPYT €€ OCH CUMMETpHH.
Huamerp 3epkana 80 cMm, a rnyouna ero 10 cm. Ha kakoMm paccTOSIHUM OT BEpLIMHBI Mapaboiibl HYKHO
MIOMECTUTh HCTOUYHUK CBETa, €CIIH JJIsl OTPKEHHS JIydel napaiebHbIM ITyYKOM OH JIOJDKEH OBITh B OKyce
napaboJb?

3ansaTus 7-8. AHaJMTHYecKasi TeoMeTpPUsi B TNPOCTPAHCTBE: IUIOCKOCTh, NpsiMasi, B3aMMHOE
N0JI0KeHHe NPAMOM U IVIOCKOCTH.

1. Haiith MIOCKOCTh, MNPOXOJSAILYIO Yepe3 TOUYKY (2, 2, — 2) U TapalieSbHyI0 IUIOCKOCTH
X—2y—-3z2=0

2. HammcaTp ypaBHEHHE IUIOCKOCTH, MPOXOMSAIICH depe3 TOUKY (—1; —1; 2) U NEPHEeHIUKYISIPHON K
IUIOCKOCTSIM X—2y+Z—4:O u X+2y—22+420.

3. Hamicars ypaBHEHME IUIOCKOCTH, MPOXOMASAIIEH Yepe3 TOUYKH Ml(—l; -2; O) u M 2 (1, 1 2) u
MepIeHIUKYSIPHOH K rutockoctn X + 2y +22—-4=0.

4. Hamucath ypaBHEHHE IUIOCKOCTH, IPOXOISIIICH dYepe3 TOUYKH Ml(l; -1 2), MZ(Z; 1 2) u
M3 (L 1; 4).

5. Haifti paccTostHHE OT TOUKH (5, 1 - 1) 110 tiockoctd X — 2y —-22+4=0.

6. Haiitn paccTosiHEe MeX 1y apauieIbHBIMH TNIOCKOCTSIMA 4x + 3y —52—-8=0u

4x+3y—-52+12=0
X+2y+3z-13=0

7. YpaBHEHUs TIPSIMOI HamucaTh: 1) B MPoeKIusiX; 2) B KAHOHUYIECKOH (opme.
3X+y+4z-14=0

Haiitu crieap! npsiMoii Ha KOOPAMHATHBIX MIOCKOCTAX, HOCTPOUTH NPAMYIO U €€ MPOESKIIH.

8. Hammcarp ypaBHEHMsI NpPSMOIA, NPOXOISIIEH Yepe3 TOYKY A(4, 3, 0) U Iapajule]IbHOM BEKTOPY

E = {—1; 1 1} . Haiitu ciien npsimoit Ha rutockoctn YOZ ¥ TOCTPOUTD HPSIMYIO.

9. TlocTpouTh MPSMYIO, MPOXOIAIIYI0 Yepe3 TOYKH A(2, -1 3) u B(Z, 3, 3), U HamucaTh ¢
YpaBHEHHUS.
10. Hamucath mapamMeTpudecKde ypaBHEHHs MNpsAMOM: 1) mpoxojsiield uepe3 TOYKy (—2, 1, —1) u

napauieibHONH BEKTOPY ﬁ = {1, —2; 3}, 2) mpoxoJsiiiel Yepe3 TOUKU A(3, -1 4) u B(l, 1 2)

11. HanmcaTh ypaBHEHHS MPSIMOH, MIPOXOAAIICH Yepe3 TOUKY (—4, 3, 0) U NapajuleIbHOM MpsIMOH
X—2y+z=4,
2Xx+y—-2=0.

X=2 y-3 z+1
1 2 3

12. Hamucats ypaBHEHHE IUIOCKOCTH, IMPOXOASIICH Yepe3 MPsIMYIO

(3;4;0).

U TOUYKY

x=1 y+1 z+2
1 2 2

13. Hamucarh ypaBHEHHE IUIOCKOCTH, HPOXOMSIICH uepe3 MpsIMYIO 51

TepIeH MKy IAPHOI K miockoetn 2X + 3y —z=4,.
X —

14. Hanucats YpaBHCHUEC IJIIOCKOCTHU, npoxon;{mef/i qyepes napajjieJibHbIC MPSAMBIC —

2

w
P <
N
[
H



x+1 y-1 z
2 1 2
X -1 z+1
15. Haiiti TOuKy mepeceueHus IpsiMOoit E = yT = ¢ wiockocteio X + 2y +3z2-29=0.
Pa3nen 3. MaTemMaTn4yecKHd aHAJIN3
3ansarue 9. IIpenea pynkuun.
Bbruuciuth mpeesst
_3x-1 x*-1
1. lim : 2. lim ——.
x—>oo)(2+]_ Xx—o X 4]
O 3x _ 5x?—3x+2
3. lim . 4. lim D I
x—n]—2X x> 2X° +4x+1
. X—2 o xXP-9
5. |Im2—. 6. |Im2—.
Xx—>2 X° —3X+2 x->3X° —-2X -3
_ 3x+6  x*-x-2
7. lim : g Im —/——.
X—>—2 X3+8 x—>-1 x°+1
. 2-+/x-3 _ J4x+7-3
9. lim - 10. ||m2—
Xx—7 X% =49 x—=5 x° —x—-20
. 2 . 3x-10+2
11. lim — . 12. lim S A
x-1\ x-1 x“-1 x—>2 X° —3X+2

3ausTue 10. 3ameuaTeabHble Mpeeabl

sin > sin2 X
. Sin4x : 3 :
1. lim 2 lim—=2, 3. lim
x=>0 X x—=0 X x—0 X2
cosX 3n
. 1-cos2x : 2 , 2
4, lim ——— . 5. lim .6 lim|1+—| .
x=0 XSINn X X1 X — Tt n—»—o0 n
2 _
_ (3x=2\" . e ¥ -
7. lim .8 lim
x—0o\ 3X+1 x>0 X

9. limn-[Inn—In(n+2)].
n—0
3ausaTus 11-12. [IpouzBoaHasi.
Hatiiti npomnsBotHBIE QYHKITHIL:

3

1 y="——2x? +4x-5.
3

3.y =X+ 24X.

i1t

Tox o oxxe

7.y =3x - 6/X.

Ly X2
. s X
Ly 10
V=5
yons i 1
' x> 5x°°



11.

13.

15,y

17.

19.

21.

23.

24.

25.

26.

28.

30.

32.

34.

36. Y

38.

40.
42,
44,

46.

_gt?

2
3

S

10.

12.

14.

16.

18.

20.

22

T
y=X—tgX
y = X2 ctg X
W2
R
_tox
y N
y Jx
X +1
. x=a(t—sint).

f (X) = X? - X2 + X, BBIUMCIUTD f ,(0), f '(1), f '(—1).

1
f(x)=x%—
(X) »

X

f= 1

y =SIin6x.

y =/2X —sin 2x.

y =sin® x + cos® x.

y =sin/x.

_sin®x
COSX
J2x -1

X

y =xInx.

y =1lg5x.

y = In(x* + 2x).

: 1.,
y=M9nx—E$n X.

y = x22%.

27.

29.

31.

33.

35.
1+sin2x
3. y=——.
1-sin2x
1+Inx
3.y = :
X
41y—MX—Z—4L-
' X 2x%
43. y =In(1+ cos x).
15,y = X2 +3%,
47,y = x%e*,

. BblunCTATS | ,(2) —f '(—2).

, HaliTu f’(O), f’(2), f '(—2).

X X
y =Sin— + COS—.
2 2

y =sin® x.

y = tg® x — 3tgx + 3x.

1
y=— .
(1+ cos4x)°

y =xvx -1




3aunsaTue 13. UcciaenoBanne GpyHKIHIA.
[TpoBecTu noHOE HcciienoBaHue GYHKIHH U OCTPOUTD e€ rpaduk:

3
X 2 X 2
1. y=——X"-3X. 2. Y =—+—.
y 3 y 2 X
3.y= ! 4.y =X—-Inx
I e ' '

3ansatue 14. ®yHKINU HECKOJIBKHX MePeMEHHBIX.
Haiiti wacTHBIE TPON3BOAHBIC ()YHKIIHIA:

1. 2=x3+3x%y - y°. 2. 2=In(x? + y?).
3. ZIX. 4. z:arctgz.
X X
Hatita monnbie muddepeHmamsl GyHKITH:
X
5.2 = X°Y. 67=—3_
X=y

3
7. Haiftr 9acTHBIC IPOM3BOHBIE TpeThero mopsinka Z = X~ + XY + Y.

8. HaiiTu yacTHBIE MPOU3BOIHEIE YETBEPTOTO Mopsiaka Z = X4 + 3X y- -2y .
9. Haiitu skcTpemyMm QyHKIHIA:
DzZ=X>—Xy+y>+9x—6y+20; 2 z=x>+8y>—6xy+1.

3ansarTue 15. HeonpenejeHHbIH HHTErpaJ
Haiitu unrerpansi:

1 10 3
1.J‘(x2+2x+;jdx.z.j X+ J

(" +1) dx.s. [ (/% + Ix)dx.e.
JE g e[| - Lo

J- COS 2X dx.

2

-X -X
e a
7.jex 1-— dx.s.J.aX 1+— |dx.o. —
cos“xsin“x

x? NN
- J-3—2ctgzx

coS’ X

10. .Ctgzxdx. 11. J dx.

cos?xsin’x

13, 'sinzﬁdx.m._f 2 3 dx. 15. J'—
2 2

].-I—X2 ﬂfl_xz 5
7. .18.
[ [ — [ —

19. .—.20._[—.21.1( 3 + 0 )dx.
T Ix2 —4 x? +3 x*+3 x*-3

2. | 1 + 1 dx.zs.j cos3x dx. 24. J'sinidx.
2

N2-x2 V2+x2

16.




25, je 3% dx. 26. I 27. J.(ex/2 +e72)dx.

COS

28._“\/4x—1dx.29..[\/3_xﬁ -[l 10x

3ansarus 16 17. MeToa nmoACTAHOBKH (3ameﬂ1>1 nepeMeﬂﬂoﬁ). HNHTerpupoBanue no 4acTsam

1] —dx.2 jctgxdxsj

x(1+ In X)

4. jsinzxcosxdx.s. jeCOSX sin x dx. s, J'e‘x X dx.

x%dx J- x dx
JLex? T 1-x?

1. j In x dXx. 11. j X In(X —1)dx.

7. Ie\/_ dx.s. I
10] sin x dx

i+ 2C0SX
12. fxezxdx. 13, J' Inx dx j\/_ln X dX.

3ansTue 18 I/IHTerpnpOBalme paunonanbnmx napooei

dx
I X2 +4x+5 J.2+6x+133'J‘«/XZJ,szL?,'
3

1.

X X — 2X+7

4. | ——dx.s. X.6. | ———dx.
dx—2 J‘(x—2)(x—3) J‘x2+x—2

, . 5X+2 J- (2X+1)dX

X2 +2x+10 (x* +2x +5)?

3ansarus 19-20. UaTerpupoBanne TPUroHOMeTpHYecKUX (GYHKIHI H HPPANHOHAIBHBIX BhIPAKeHHI

1. [sin?xdx. 2. j(1+ 2¢0s X)% dx. 3. _[cos“xdx.

4, [ sin?x cos?x dx. 5. jsm xdx. 6. jsm X COS°X dX. 7. I
sinx

8.

- dx X+1 J X dx

dx
. 9. .1 1.
cosx Y ¥3x+1 V2x+1+1 I%/h&

3ansTue 21. OnpeneneHHbIH HHTErpa

Brruncnuts:
1.Tx3dx. _j[(x +X—jdx 3. '[\/_dx
3
x/3d
j r - 5£ X



m/
6. I4sin4xdx. 7.? ax
0 4

Jx-1

Brrunciuth mjiomazab, OrpaHUYCHHYIO JIMHUSAMMU:

8. Xy=4, x=1, x=4, y=0. 9 y=Inx, x=¢, y=0.

0. y=x%, y=2-x° 11 y= X2 +4X, y=X+4.

3ansTue 22. HecoG6cTBeHHBINH HHTErpaJ
BeruncnnTs nHTETrpasbl:

. "t dx , ¢ dx ; " dx
1 X 1 X 1J§
o0 o0 o0
‘dX - . 2
4 | —. 5. | e dx. 6. | xe™* dx.
L Xn L 4 L
1 0 0
6 2
© dx < dx < dx
7. 8 9

1142 2362 (=17
.
0 J(x-D°*

3ansarus 23-24. JIBoiiHoii HHTErpaJ

a Ix 4  2x 2 Iny
1. dxj dy. 2. jdxj Xdy. 3, Idyj e dx.
0o 0 > X X 1 0
4. | xydxdy (0<x<1 0<y<2).
D
e X2
5. >dxdy (0<x<1, 0<y<1).
Dl+y
o, [[— Yy 77 (0<x<1, 0<y<I)

S @+ X +y%)
B 3amavax 7-9 HaiiTu mpenenbl JBYKPaTHOrO MHTErpaja jj f (X, y)dXdy NpU JaHHBIX (KOHEYHBIX)

D
obmactsx nHTErpUpoBaHus D.

7. TlapamrenorpaMm co ctoporamu X = 3, X= 5, 3X — 2y +4=0, 3x— 2y +1=0.
8. TpeyronpHUK co cTopoHaMu X = 0, y=0, Xx+y=2.
0. X2 +y?<1 x>0, y>0.

B 3amavax 10-14 u3MeHHTH MTOPSIIOK HHTETPUPOBAHMSI.

14y 2 2x
10. E‘;dyj f(x, y)dx. 11. Jl'de‘ f(x, y)dy.
y X



12.

13.

14,

15.

2 6—X

.'dx j f(x, y)dy.

2X

0
1 2—X

| dx_)f f (X, y)dy+fdx j f (X, y)dy.
0 1

0 0
1 2 3 (3-x)/2

.dx)]'f(x, y)dy + jdx j f(x, y)dy.
0 1 0

0
Haiitit 00BEMBI TCJI, OTPAaHUYCHHBIX JaHHBIMHA IIOBEPXHOCTAMU.

[I10CKOCTAMH  KOOPAMHAT, IMOCKOCTAMH X = 4, Y= 4 yu napaboIoNIOM  BpalleHHUs

z=x>+y*+1.

2 2 2
16. IMapaGomonaom Z = X~ + Y*, wwmmmpom Y = X* u mmockocramn Y =1, Z = 0.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

Bonpochl k 3x3aMeHy

DJIeMeHTHhI JIMHelHOi aJare0pbl M AHATUTHYECKOH reoMeTpuHU
Omnpenenurenu 2-ro u 3-ro nopsaka. CBoiicTBa onpenenureneii. Pasnosxkenue onpeneauTeneit no
CTPOKE U CTOJIOIY.
[IpaBuno Kpamepa pemieHus cucteM JTMHEWHBIX ypaBHEHUH.
JeiictBus Hag MaTpuniamu. O6patHas MaTpuiia. MaTpUUHBIA METOM PEILICHUS CHCTEM JIMHEHHBIX
YpaBHEHH.
Panr matpunsl. CucteMsl mnHeHHBIX ypaBHeHH. Teopema Kponekepa-Kanemmm (6e3 moka3arenbeTsa).
Meron I'aycca.
Bexropsl. JIunelinsle onepannu Haja BekTopaMu. IlpaBuna cioxeHus BeKTopoB. [Ipoeknun BEKTOPOB,
UX CBOMCTBA.
CkansipHoe Mpou3BeieHne BeKTOpoB. CBOKCTBA.
BexTopHoe mpounsBeneHue BeKTopoB. CBOMCTBA.
CwMmermanHoOe TIpou3BeieHNe BeKTopoB. CBoiicTBa.
Teopema 0 MakCHMaabHOM YMCJIE JIMHEHHO HE3aBUCUMBIX BEKTOPOB B cucreMme. basuc.
PaccrosiHre Mex Iy AByMS TOUKaMHU Ha INIOCKOCTH. JleJieHne oTpe3Ka B JaHHOM OTHOIIECHHUH.
YpaBHeHUs NMpsIMOM Ha IUIOCKOCTH: OOIee, NPOXOAsIIed uepe3 JAaHHYIO TOUKY MEepHEeHIUKYIISIPHO
JAHHOMY BEKTOpY, KAaHOHMYECKOe, IMPOXO/Ieil yepe3 ABe 3aJaHHbIE TOYKH, B OTPE3Kax Ha OCsX, C
YTIIOBBIM KO3 QHUITEHTOM, TPOXOIAIIEH B JaHHOM HanpasieHHuH. YacTHbIE Ciydan 00IIero ypaBHeHHS
OpSMON Ha MIOCKOCTH.
PaccrosiHue OT TOUKH 10 MPSAMOI Ha MIOCKOCTH.
KpuBbie BToporo nopsiaka: 3JuImrIc, runepooia, napadona. KaHoHHYeckne ypaBHEHHS, 3KCLIECHTPUCUTET
Y TUPEKTPHUCHI. ACUMIITOTHI THIIEPOOIIBI.
YpaBHEHHE IIIOCKOCTH B IPOCTPAHCTBE: 00I1Iee, ¢ JaHHBIM BEKTOPOM HOPMAJIH, IPOXOIAIIEH depe3 TpH
3aJlaHHbIE TOYKH, B OTpe3Kax Ha ocsix. YacTHbIE cirydan O0IIero ypaBHEHHUS IIIOCKOCTH.
Yron Mexmay [IByMs IUIOCKOCTSIMH. YCJOBHS MapajuIeIbHOCTH M NEPHEHIUKYISIPHOCTH JIBYX
IIOCKOCTEM.
PaccTosiHEE OT TOYKH JI0 TUIOCKOCTH.
Oo6ue ypaBHeHHS IpsMOi B TipocTpaHcTBe. [lepexox oT 00mux kK KAHOHUIECKUM yPaBHEHUSM.
Kanonnyeckue u napaMeTrpudeckue ypaBHEHUs NPSIMON B IPOCTPAHCTBE.
VYron Mexny AByMs MPSMBIMH B INPOCTPAHCTBE. Y CIOBUS MapaUIEAbHOCTU U NEPNEHAUKYISIPHOCTH
HPSMBIX B IPOCTPAHCTBE.
VYron MexIy NpsMON U MIOCKOCTBIO. YCIOBHS NMapauIeNbHOCTU U MEPHEHAUKYJISIPHOCTH NMPSIMON U
IUIOCKOCTH.

MarteMaTH4ecKnii aHATIN3

[onsrue npenena nocienoBaTensHOCTH. OCHOBHBIE TEOPEMBI O Mpeeiax MOCIeI0BATEIFHOCTH.
[onsrue npenena ¢pyakunu. OCHOBHBIE TEOPEMBI O Ipeseie GyHKInU. beckoHeuyHO Maas BeTUInHa.
OCHOBHBIE TEOPEMBI 0 OECKOHEYHO MAJIBIX.
Bbeckoneuno Oosbpinas BenuauHa. Teopema o CBA3M OECKOHEUHO OOJBIION M OECKOHEYHO MaJIOH.
IlepBbIiil 3ameuaTenbHbII Ipeael.



25.

Bropoii 3ameuarenbHbIi Ipeaed.

26. HenpepbIBHOCTH ()YHKIIMU B TOUKE U Ha OTPE3KE.
27. HenpepbIBHOCTH OCHOBHBIX JJIEMEHTAPHBIX (YHKIIHI.
28. Kunaccudukarus Touek pa3pbiBa QyHKIUH.
29. AcuMnToTHI rpaduka GyHKIHH.
30. CsaoiicTBa hyHKUMH, HEPEPHIBHBIX Ha OTPE3KE.
31. TIlpaBuna nuddepeHnupoBaHus.
32. TlpousBoaHbIE OCHOBHBIX dJIeMeHTapHbIX QYHKIMH. [Ipon3BosHas pyHkImu y = €,
33. Cssi3b Mpou3BOHOHN M AudpepeHuana.
34. CsoiictBa tuddepennuana.
35. Jluddepenuuposanue obparHoil pynkunu. [Ipoussoanas pynkumn Y = 109 , X .
36. Teopema Poms.
37. Teopema Jlarpamxa.
38. Teopema Komm.
39. Ipaswmio JlommTans (caydait 9 ).
o0
40. Tlpaswio Jlonurans (ciyyait | — |).
0
41. Heobxoaumoe U TOCTATOYHOE YCIOBHE BO3pacTaHus (yObIBaHUs) (QYHKI[HH HA OTPE3KeE.
42. HeoOxonuMoe ycJIOBHE CYILIECTBOBaHHS IKCTpeMyMa (QyHKIUH OJJHOM epeMEHHOH.
43. [locTaTO4HBIE YCIIOBHUS CYIIECTBOBAHUS SKCTpeMyMa (QYHKIMH OJJHOU EPEMEHHOM.
44, Heo0xoxuMoe U TOCTaTOYHOE YCIOBHE BBITYKIOCTH rpaduka (yHKIIHN Ha OTPE3KeE.
45. JlocTaTO4YHOE YCJIOBHE CYIIECTBOBAHMUS TOYKH Ieperuoa.
46. YacTHbIe IPOU3BOJHBIC IEPBOTO MOPSAKA M HX TEOMETPUYECKUI CMBICII.
47. Tomusrit nuddepeHran QyHKINN IBYX TIePEeMEHHBIX.
48. YacTHble NpOU3BOIHBIC BBICIINX HOPSAKOB. TeopeMa 0 cCMeUIaHHbIX YaCTHBIX POU3BOIHBIX BTOPOTO
HopsKa.
49. Jluddepeniman BToporo nopsaka GyHKIUH ABYX IEPEMEHHBIX.
50. KacarenbHast IIOCKOCTh M HOPMaJIb K TOBEPXHOCTH.
51. JlocTaTto4yHOE YCJIOBHE CYIIECTBOBAaHHS 3KCTpeMyMa (DYyHKIUH JABYX IIEPEMEHHBIX.
52. HawuOospuiee 1 HaMMeHblIee 3HaYeHUsT QYHKIMH JIBYX IEPEMEHHbBIX B 3aMKHYTOW M OrpaHUYE€HHOM
obnacru.
53. TeopeMsl 0 IepBOOOPa3HBIX.
54. CgoiicTBa HeonpeaAeIEHHOTO HHTErpaa.
55. HHTerpupoBaHHe MO YaCTIM.
56. HHTerpupoBaHHe palMOHAIBHBIX IPOOEH.
57. HHTerpupoBaHHE TPUTOHOMETPHUECKUX (HYHKIIHH.
58. Bepxwnsist u HWXKHSISI MHTErpaiibHas cymma. Mx cBoiicTia.
59. CaoiicTBa onpeenéHHOro HHTErpaa.
60. dopmyna Hetotona — JleitOHuna.
61. TlpaBuia BbIYMCIICHUS ONPENEIEHHBIX HHTETPAJIOB.
62. HecoOcTBeHHbBIC HHTETPATIBI.
63. T'eomerpuueckue NPUIOKEHHs ONPEEIEHHBIX HHTETPAJIOB.
64. cBeneHue IBOMHOTO HHTETpasia K IOBTOPHOMY
65. cBoiicTBa IBOWHOTO WHTETpaIa
66. 3aMeHa NepeMEeHHBIX B IBOMHOM HHTErpale
67. nBOWHOI MHTErpaj B HOJISPHBIX KOOPIMHATAX
68. reomerpuueckue U GU3NUECKHE NPUIIOKEHHS ABOHHOTO HHTETpaa
69. TpoitHOI MHTErpa: ONpeaeIeHHE, TeOpeMa CyIIIeCTBOBAHMUS, CBONCTBA
70. cBoiicTBa TPOWHOrO MHTErpaa
2 cemecTp

Pasnen 4. [IudpdepennuaibHbie ypaBHeHUsI
3ansrus 1-3. [luddepeHunaibubie ypaBHEHHS EPBOro MOPSIKA
Haiitu obmiee pemenue quddepeHnanbHbIX YpaBHSHUIA:

1. (xy? + x)dx + (y — x?y)dy =0.



1-2x
y

OaHopoaHbie ypaBHEeHUs

2. xyy' =1-x°. 3 yy' =

2
X_
4, y':y—2—2. 5.y = Y.
X X+Yy
XY ex Y
6.y =—+—. 7.y =eX +=.
y X X
JIuHeiiHble ypaBHeHHUs U ypaBHeHusi bepnyiiu
8.y +2y = 4x. 9. y’+1_2Xy 1.
' 1 ’ 3,,3
0.y =——7>. 11. Y +2Xy =2X7y".
2X—Y

12. y' — ytgx + y? cos x = 0.

1
13. Y —-ytgx=——- y(0)=0.
COS X
3ansarus 4-6. Iuddepenunaisupie ypaBHEeHHS BHICHIUX MOPAIKOB
YpaBHeHHUS BbICIIHX IOPSAIKOB

1. y"=Xx+sinx 2.y"=Inx

" 1 n
3.y =—. 4. y" =COS2X.

X
JIuHelinble YpaBHEeHMSA BTOPOro nopsaaka ¢ noCTOAHHbIMHA KO3(1)(1)PIIIPI€]—[T3MPI

14 ! 14
5. y'+y' -2y =0. 6. Y —9y =0.
7.y"—4y'=0. 8. y'+y=0.
9. y"+ 6y +13y =0. 10. y'—7y"+6y =sinx.

11, y" — 6y +9y = 2x* —x+3.12. y" — 4y’ + 4y =sh 2x.
13. y”—2y’+10y=10x2 +18x+6; y(0)=1; y'(0)=3,2.

Paznea 5. Paabl
3ansarue 7-8. Uncaosble psiabl. [IpU3HAKH CXOAMMOCTH 3HAKOMOCTOSIHHBIX PSI0B.
Haiitu cymmy psaa.

LY

i 4-5n
n19n2 +12n-5 “n(n-H(n-2)

HccaenoBaTh cXOAUMOCTb.

nm
o sin3 n\ﬁ 0 00327
o, 55 () A S
n=1 n\/ﬁ n= 1n(n+1 (ﬂ+2)
9] n 0 n
5. Z2 ;]n!. 6. Z5 n+1)'
n=1 N n=1
® 3" < 4n—5
7. . 8. T
2 o) 2



9. ZInn

n—2 N
3ansatue 9. 3HaKomepeMeHHbIe PAIbI. AGCOTIOTHAS U YCJIOBHAS CXOAUMOCTb.

HccnenoBaTb aOCONIOTHYIO MM YCIOBHYIO CXOAUMOCTb.

o111
V2 3 V4
1 1 1
. — + —
2In2 3In3 4In4
1 1 1 1
1.2 2.4 3-8 4.16

4.5 —sin +sin —

J_ f f

11 1 1
5. ——+=——+4+—

2 5 10 17

0 0 _1)”
6. 3 (—ymt.N0*+2 T L
nzzl( ) n®+6 nzzln+2

0

14N+1 Z,  cos4n
8. Y (-1)™ —. 9. Y 5

n—1 n =N +3n+2

3ansarusa 10-12. @yHKuHOHAIBHBIE PAALI: CTeNeHHBIE PsiAbL, paabl Teisiopa u MakiopeHa.
HaiiTr 00macTh CXOOMMOCTH CTETICHHOTO Psfa:

0 7!’1 XI’] o0 2anI
1. n— . 2. zﬁ .
4 \/ﬁ 2+
5"x < X"
=3 +9 = 4" .¥n+3
VYka3zauHyro (QYHKIHIO Pa3IOKUTh B i MakiopeHa
5. —3In(1+ 2x*) + cos X. 6. 3/1—-5x
. 1 g 1
’/1+5x 2+ x)?

Brraucnute npubIMmKeHHO ¢ TOYHOCTBIO JI0 1074,

9. InL1. 10. 17.
1/4 1/5
11. je-x dx . 12. j31+x2dx.

BrruncnnTs npezaes, uenonb3ys pasnoxenue GyHkuid B psn Teinopa.

x2_ 2 e
13, fim & 17X 14. lim ZCOSXJ”L“S'”X 2,

x—0 x4 x—0 X

[omyunts pemenne nudepeHITnaIbHOTO YpaBHEHHS B BUIE CTEIIEHHOTO psiia uitH psina Ternopa.

15. y'=xy+1, y(0)=L. 16. y'=x-y?, y(0)=0.

Pazpen 6. Teopusi BeposiTHOCTElH M MaTeMaTHYeCKasi CTATHCTHKA

3ansarus 13-14. DaemenThl KoMOMHaTOpuKHU. Kitaccuueckoe onpeaeeHne BepoOATHOCTH.

1. Kakum 9uciiom ciocoboB 5 4eloBEK MOTYT HaXOIUTLCS B ouepein’?

2. buner B aBTOOyC nMeeT niecTu3Ha4HbIA HoMep. CKOJBKO CYIIECTBYET HOMEPOB, Y KOTOPBIX BCe LU(PPBI
pasnuyHble?



3. CKOIIbKO CYIIECTBYET IATH3HAYHBIX YHCEN, KOTOpPBIE NeiiTcs Ha 57
4. CKONBKIMH CTIOCO0aMH U3 25 CTyICHTOB IPYIIIEI MOXKHO:
a) BEIOpATh aKTHB B COCTaBE: CTAPOCTa, €TO 3aMECTHTEIh, PO oprT;
0) BBIOpATh TPEX ACKYPHBIX?
5. Ha xirym6e pactyt 9 kpacHbIX u 6 6enbix po3. CKOJIBKHMH CIOCOOaMH U3 HUX MOXKHO COCTaBUTH OyKeT
n3 3 OenbIX U 2 KpacHBIX po3?
6. IllecTp AIMMKOB pa3IMYHBIX MaTEPUAJIOB JOCTABIISIOTCS Ha 5 aTaxkeil cTpoiiku. CKOJIBKUMHU criocobamu
MOYKHO PacHpeIeNIUTh SIIUKH 110 ATaXKaM
7. JIudr c yeTbIpbMs accaXkxupaMu OCTaHABJIMBAeTCs Ha 8 aTaxax. CKOJIBKIMH CIIOCO0aMH MacCaXUpsbl
MOTYT BBIUTH W3 Jrra?
8. Momnety monOpacsIBaioT 1Ba paza. Omnmcats IpOCTPAHCTBO IEMEHTAPHBIX MCXO0B U COOBITHS:
A — mepBBIif pa3 BEIIaJ repo;
B — oxuH pa3 Beiman repo;
C — Brmman xots ObI 01uH Tepo.
SBmsrorcst m coBMecTHEIMU coObITHA A 11 B? B 11 C?
9. O0pa3yroT K MOJIHYFO TPYIITY COOBITUH CICTYFOIIUE COOBITHS:
a) UCIIBITaHUe: OpOCaHNe MOHETHI, COOBITHS: A1 — MOsIBIEHUE TepOa, A2 — IOSIBICHNE PELIKH.
0) ucnpiTaHue: OpocaHue ABYX MOHET, coObITHS: B1 — nosiBneHue nByx repoos, B, —mosiBnenue aByx
pelex.
B) HCIIBITAHKE: JIBA BBICTPEIIA 10 MUIICHH, coObIThsA: C1 — oHO momananue, Co — nBa nomananus, Co — HU
OJTHOT'O TOTIa/IaHMSI.
T') UCTIBITAaHUE: JIBA BRICTpENa O MUIIeHH, COObITH: D1 — X014 061 0HO Tonaganue, Dy — XoTs 651 0uH
poMax.
10. Beimonuuts neiictBust: A+@; A+Q; A+A; A- @; A-Q; A-A.
11. Cpenan cTyeHTOB, MPUIIEAIINX Ha JEKIUIO, HAyraJa BIONpatoT oxHOro. CoObITHE A — CTYAEHT IOHOIIA,

B — crynent He kypurt, C — CTyIEHT XHUBET B 00MIEKHUTHH. OMUCATh COOBITHS Aﬁ, (A+ B)C.

I[Tpu xakom ycnoBuu OynetT umMeTh Mecto paBeHcTBo ABC=A?

Korna 6yzer crpaBeanmiBo cootHomenue C = B?

12. KakoBa BepOsITHOCTb BBINAICHHs XOTsI ObI OAHOTO TepOa MpH JBYKPaTHOM OpOCAaHUU MOHETHI?
13. JIBa urpoka OpocaroT urpajbHble KOCTH. KakoBa BEpOSITHOCTh TOT0, YTO CyMMa BBIIIABLIIMX OYKOB
pasHa 10?
14. KakoBa BepOSATHOCTb TOTO, YTO 7 CIy4ailHO BEIOPAHHBIX YEJIOBEK POIIIINCH B Pa3HbIe THU HeleIn?
15. B xopoOke 10 kpacHbIX, 6 CHHHX U 8 3eJIeHBIX KapaHnamrel. Hayrax BetHEMaroT Tpu u3 HuX. Kakopa
BEPOSITHOCTB, YTO

a) BCE OHU Pa3HBIX I[BETOB;

0) BCe OHH KpacHBIC;

B) CpeIy HUX JiBa KPACHBIX;

T') Cpelly HUX JIBa KPAaCHBIX U O/INH CHUHUM;

1) BCE OHH KENThIe?
16. 13 200 xyp 50 Genbix, 100 kpacHbIX U 50 mosiocatsix, u3 25 neryxoB 6 Oenbix, 14 KpacHbIX U 5
nojyiocaTeIX. Ipeanonaras, 4To CKpenBaHNe IPOUCXOANT CIydaifHO, HAMTH BEpOSITHOCT O€JI0H mapsl.
17. Haynauy BeIOMpaeTcs mecTu3HauHOe 4nciio. KakoBa BepOsITHOCTB, YTO YUCIIO SBIISACTCS HATHHAPOMOM,
T.€. OIMHAKOBO YNTAETCS KaK CJIeBa HAIPaBo, TaK M CIIPaBa HaJIeBO?
18. B mu(T mecTHITaKHOTO JI0Ma Ha TIEPBOM 3Taxke BOILTH 4 denmoBeka. Kakplit M3 HUX ¢ paBHOU
BEPOSITHOCTHIO BBIXOIUT Ha JTI0OOM 3Take, HaduHas o BTOporo. KakoBa BeposITHOCTb, YTO TPOE BBIMAYT Ha
OJIHOM dTaxe?
19. Kakzpiii 13 5 m1apoB ciaydaiiHeIM 00pa3oM KJIalyT B OAMH 13 6 sS1uKkoB. KakoBa BEposITHOCTB, YTO BCe
11apsl NONAAyT B Pa3HbIE SLMIUKH?
20. B nepBoii yactu kypca u3 20 BOnpocoB CTyJeHT 3HaeT 15, Bo Bropoii yacti — u3 10 3Haer 5. KakoBa

BEPOSITHOCTh TOT'O, YTO CTYJEHT OTBETUT Ha MPOU3BOJIbHBIE 2 BONPOCA, OJUH U3 KOTOPBIX U3 MEPBOl UacTH,
a Ipyrou u3 BTOPOn?

21. Cpenu 12 upimisit 5 kypodek. KakoBa BEpOsSITHOCTh TOTO, YTO M3 BBHIOPAHHBIX Hayaady 4 HBIUIAT 2
Kypouku?

22. U3 xonoxsl B 36 kapT BeIOHparoT 4 kapTel. KakoBa BEpOSTHOCTh TOTO, YTO 3 U3 HUX KpacHbie?

3ansTus 15-16. TeopeMbl c/10:KeHUsT U YMHOKEHHSI.

1. CtynesT npumén Ha 5k3aMeH, 3Hast aunib 50 n3 60 BOIIpOCOB MporpaMMbl. DK3aMEeHATOP 3a/1a)l CTYACHTY
3 Bonpoca. HaiiTi BeposATHOCTb TOTO, YTO CTYAEHT 3HAET BCE STH BOIPOCHI.

2. OmpesenuTh BEPOSTHOCTD TOTO, UTO IPH TPEXKPATHOM OpOCaHUH UrPAIbHOI KOCTH HU pa3y HE BBIIAJET
OJTHO OYKO.



3. JIBa uenoBeka O0JIbHBI 3200JI€BaHUEM, LTI KOTOPOr0 KOA(D(HIMEHT BBI3AOPOBICHUS cocTaBisieT 98%.
Haiit BeposSTHOCTB TOTO, 9TO OHU 002 BEI3IOPOBEIOT.
4. KakoBa BepOATHOCTB TOTO, YTO U3 KOJOMBI B 36 UrpalbHBIX KapT OyAyT MOAPSI BBIHYTH 2 Ty3a?
5. BexokecTb cemsiH oryproB pasHa 0,9. HaliTi BeposiTHOCTB TOT0, UTO U3 IBYX MOCAKEHBIX CEMSIH XOTS OBl
OJIHO HE B3OMET.
6. UrpanbHas xocTh Opocaercs 1aBa pasa. Halitm BeposiTHOCTH TOro, 4ro XOTs OBl OJMH pa3 BhINAJET
«ILIECTEPKAY.
7. U3 xonozpl B 36 KapT HayJa4dy BeIHUMaeTcsl oqHa. OnpeaenuTs BepoITHOCTh TOTO, YTO 3T0 OyAeT KapTa
MTUKOBOM MAaCTH UJIH TY3.
8. [locaanmm Mo 0fHOMY CaXKeHILy SI0JOHH U TpyIIH. BeposSTHOCTB TOro, 4TO MPIKUBETCS Ca’kKeHeI] I0TI0HH,
pasHa 0,9, caxxener rpymu — 0,8. HaifT BepoITHOCTB TOTO, 9YTO

a) 00a ca)xeHI[a IPKUBYTCS;

0) IPIKUBETCS XOTS OBl OJTMH Ca’KeHEIT;

B) HU OJIMH Ca)KCHEI] HE IIPHKHUBETCS;

T') TIPIKUBETCS POBHO OJIMH Ca’KEHEIl.
9. B ypue 2 Genbix, 3 4€pHBIX U 5 KpacHBIX apoB. Hayran n3snekatoT Tpu mapa. Haiiti BeposTHOCTB, 4T0 OHI
OJTHOTO IIBETA.
10. Tpu cTpenka BHICTPEIHIHN IO MUILIEHH 110 OHOMY pa3y. BepostHocTh nonananus st vux 0,9; 0,8 u 0,7
COOTBETCTBEHHO. HaliTh BepOsATHOCTH, UTO MUILIEHB NTOpakeHa He 6ojiee OHOTo pasa.
11. Crynment moarotoBua k 3k3ameny 30 u3 40 BompocoB. Ha sk3aMeHe eMy BBIJAIOT JBa 00s3aTEIbHBIX
Bompoca. Eciiu OH OTBETUT Ha HUX, €My BBIJAIOT JBa JOTOIHUTEIBHBIX BONpPOCA, U3 KOTOPBIX IS Cladd
9K3aMeHa HEOOXOUMO OTBETUTH XOTs OBl HAa OfMH. HaliTh BEpOSITHOCTB, UTO CTYJEHT CAACT 3K3aMCH.
3ansarusa 17-18. @opmyiia monoii BeposTHOCTH, popmyisl baiieca. Cxema BepnyJiu.
1. Cranok 30% Bpemenu oOpabateiBaet netans A u 70% — nerans B. Ilpu oOpaboTtke neramn A oH
npoctanBaeT 10% BpemeHnwy, a aeranmu B — 15%. KakoBa BepoATHOCTB 3acTaTh CTAHOK MPOCTAaWUBAIOIMIMM?
Haiitn BepoATHOCTH, YTO CTAHOK, KOTODBIN 3aCTaly IPOCTAMBAIOLINM, HAXOIWICA B PEXHME 00pabOTKH
neranu B.
2. Tpu MOHTaXHHKa BeAyT COOpPKY OJHOTHITHBIX NPUOOPOB, MPUYEM NPOU3BOJUTENBLHOCTh UX TpyAa
cooTHOcHUTCS Kak 2:3:5. BepositTHocTH cOOpKM PHOOpa OTIIMYHOIO KAUYeCTBa Y HUX PaBHBI COOTBETCTBEHHO
0,8; 0,6 u 0,6. HaiiTu BeposATHOCTD, YTO B3STHIN HAYy a4y U3TOTOBICHHBINA UM IPUOOP OKAXKETCS OTIUYHOTO
kayecTBa. KakoBa BEpOSTHOCTH TOTrO, YTO NPHOOP M3TOTOBIECH MEPBHIM PAOOYMM, €CIIM OH OKa3aJcs
OTIIMYHOTO KauecTBa?
3. B meproii ypHe 4 Genbix 1 6 4EpHBIX MAPOB, BO BTOPOii 5 O0enbix U 4 u€pHbIX. W3 mepBoii ypHBI BO BTOPYIO
MIepeKJIa/IbIBAIOT, HE TJISSA, OAMH IIap, MOCie 4Yero M3 BTOPOM YpHBI M3BIEKAIOT OAWH map. Haiitm
BEPOSATHOCTH, YTO 3TOT map Oernblii. KakoBa BEpoOsITHOCTB, YTO U3 NEPBOIl BO BTOPYIO YPHY OBUI IIEPETIOKEH
4€PHBIH map, €CIIH N3BICYEHHBIN W3 BTOPOW yPHBI IIap oka3ajics Oembim?
4. B neproii ypHe 3 OenmbIX U 2 4EpHBIX IIapa, BO BTOPOi 3 Oenmbix U 5 uépHBIX. M3 mepBoit BO BTOPYIO
TIepeKIabIBAIOT, HE IS, ABa [Iapa, IOCie YeTo U3 BTOPOH ypHBI M3BJIeKaeTcs map. Haitu BeposiTHOCTD
TOTO, YTO ATOT IIap OKakeTcs OenbiM. KakoBa BEpOSTHOCTh TOTO, YTO U3 MEPBOH BO BTOPYIO YPHY ObLIN
MIePeJIOKEeHBI YEPHBIN U OEIbIN Mapsl, €CII U3 BTOPOH YPHBI U3BICUYEH Oenblii map?
5. BeposTHOCTB TOTO, UTO TEIEBU30p O€30TKa3HO MPOPaOOTAET rapaHTUHHBIN CpOK, paBHa 0,8. 3akynunu 4
TeneBu3opa. KakoBa BeposSTHOCTB, 4TO

a) TpH TeJIeBU30pa HE POpadOTAIOT TApaHTUHHBIN CPOK;

0) He MeHee /IByX TeJICBU30POB ITPOpad0TaIOT TapaHTUIHHBIA CPOK.
6. Uro Gosee BEpOSITHO: BHIUTPATh Y PABHOCHIIBHOTO POTHBHHKA

a) TpY MapTHU U3 YETHIPEX WM XOTSI ObI TPU U3 BOCHEMH;

0) TpM apTUH U3 YETHIPEX MJIM ISITh U3 BOCEMH;

B) HE MEHEEe TPEX U3 YEThIPEX UM HE MEHEE MATU U3 BOCbMH?
7. VI3BecTHO, UTO BEpOSATHOCTh BBIMIPATh XOTs OBl 1O OZHOMY JIOTepeiiHOMY Omiiety n3 Tpex pasna 0,271.
KakoBa BepOSTHOCTB BBIUTPATh MO BCEM TpeM Omieram?
3ansTus 19-20. OnHomepHast uckpernasi CB.
1. JlaH 3aKOH pacnpeiereHns: OJHOMEPHON AUCKPETHON CITydaifHO BETMYMHEI.

X]-1 (0|2 4

pl102]a|03]02

Haiitu
a) mapamerTp a,
6) marematuueckoe oxunanne M(X);
B) aucnepcuto D(X).
2. JlaHbl 3aKOHBI pacIpe/IeieHHs IBYX HE3aBUCHMBIX CIyYaiHbIX BEIHYUH:



X[ 3] 4]5
p | 13| 13|13

Y| 1 2
q|1/2]172
X — Belpyuka ¢upmel, Y — 3atpaTtsl, Z=X-Y — npuOsuis. HaliTh MaTeMaTHUecKoe OXHIAaHHWE CIyIalHON
BEITMYUHEI Z.

3. JlaHbI 3aKOHBI paclpeeeHHs IBYX HE3aBUCHUMBIX CIyYaiHbIX BEIUYHUH:

X0 2 4
p|108]01]01

Y|[-2 |0 2
q/05(02]03
Hatitu 3aKk0H pacrpeneneHus CIyIaiHOW BETTIHHBI Z=XY.

4. Benéres cTpensba 10 MepBOTo MOMAAaHuUs, HO HE CBBIIIE 5 BRICTPETIOB. BeposTHOCTs monanaHus npu
KaX10M BhIcTpene paBHa 0,7. X — gucio npou3BeAEHHBIX BeICTpenoB. HaiiTi 3akoH pacnpeneneHus,
MaTeMaTHYeCcKoe OKUAaHUE U AUCHEPCHUI0 CIyJalfHOM BeTUYUHBI X.

5. Ilo MuIIeHH 0JTHOBPEMEHHO CTPENAIOT 4 CTpeliKa ¢ BeposITHOCThIO nonafanust 0,6 11 kaxmoro. X —
yycio nonagaanuid. Hailtu 3akoH pacnpezeneHus, MaTeMaTU4ecKoe 0>KUJaHUe U JUCIIEPCUIO CIIy4aiiHOM
BEITUYHHBI X.

6. 13 maptuu B 10 neraneit, cpenn KOTOPHIX 4 OpakOBaHHBIX, IPOU3BOIBHEIM 00pa30M BEIOpaHBI 3 AeTallu.
X — gmcino OpakoBaHHBIX JIeTael cpean oToOpaHHBIX. HaliTH 3aK0H pacnpeneneHus, MaTeMaTHIecKoe
OKHJIaHWE W TUCTIEPCHIO CITyYaifHON BETMYHHBI X.

7. B maptim u3 10 neraneii cogepsxutcs 7 metanei mepsoro copra. CirydaliHBIM 00pa3oM OIHY 3a IpYyTrou
0e3 BO3BpAIlEHNUS M3BJICKAEM JETAIH JI0 TOSIBICHNUS JICTAIH IIEPBOTO copTa. X — YUCIIO MONBITOK. Haiitn
3aKOH paclpeieNeHus, MaTeMaTHUeCKoe 0KUAaHUe U AUCIIEPCHIO CITyJalHOM BeIUMYUHBI X.

8. B cembe 4 pebenka. X — uuciIo Manb4nuKoB. [locTpouTs psil pacnpeiesieH s, BHIYUCIUTh MaTeMaTHUECKOe
oxupaHue u aucnepcuto. (CYUTaTh BEpOITHOCTH POXKACHUS MAJIbUMKa U IEBOYKH PABHBIMN).

3ansarue 21. OqHoMepHas HenpepbiBHasi CB.

0,x<1,
1. dynKIms pacrpesieieHus 3a1aHa B Bujae - (X) = XT_l A< x<3,
1x>3.
BeraucuTh MaTematnueckoe oxuanue, nucnepeno, P(2,5< X <35).
0,x<0,
2. ®ynkuus pacnipesenenus 3anana B suae F(X) = Cx? 0<x<3,
1x>3.
Haiitn mapametp C, BEIYUCIUTH MATEMaTHIECKOE OXKUAAHUE U JHUCIIEPCHIO.
0,x<1,
3. @yHKuus pacnpesienenus 3a1ana B Buie (X) = a(x - 1)2 d<x<3,
1x>3.

1
Brruuciaute 3HaueHHe napaMeTpa a MaTeMaTU4eCKOC OKUAaHue, TUCIICPCULO, P(E < X < 2) .

Ax? +%,x € (07),

4. Cryvaiinas BenuumHa onpenensercs miotocteio T (X) =
0,x  (0;1).

Haiitu napameTp 4, MaTeMaTu4eckoe 0>XKUJaHue, JUCIIEPCHUIO.

a
5. Ciyuaifnas BenuunHa onpenensercs miotuoctoto f (X) = 1—2 . Haittu napamerp a, pynxiuro
+ X



pacnpenenennst F(X) u P(|X| <1).

3ansaTus 22-23. /IBymepnas nuckpernas CB.

1. /lan 3aKoH pacnpesieneHus AByMEPHO! CIIy4aiiHOM BeJINUNHEI

X\ | -1 0 1 2

1 0,10 | 0,25 | 0,30 | 0,15

2 0,10 ] 005| 0 |0,05

BbIuMcInTh KOPPETSLMOHHBI MOMEHT CITy4aiHbIX BeInynH X U Y.

2. JlaH 3aKOH pacnpeieNieHHs IByMEPHOHU CIy4aifHOW BeINYnHbBI

X\ | -1 0 1
1 1015|030 ] 0,35
2 |0,05]0,05]0,10

Beruucnauts koadduimeHT koppesnsiuuu ciayd4aiHbix BeanduH X 1 Y.

3. U3 ypHbI, copeprkanieid 6 0enbix 1 4 uepHbIX 11apa, Hayaady n3Bjiekarot 2 mapa. Cirydaiinas BenuanHa X

— qrcito OerbIX MIapoB Cpeny BRIOPaHHBIX, Y — YHCIIO YEPHBIX MIapOB Cpeay BHIOpaHHBIX. COCTaBUTH 3aKOH

pacrtpenernenus ciydaiiHoro Bekropa (X,Y).

4. UrpanpHy!0 KOCTh MOAOpachIBAalOT JBa pasza. PaccMaTpHBaIOT JOBE CiIydaiHbIC BENWYHMHBI: X — YHCIIO

BBINaICHUN €UHUIBI X Y — YHCIIO BBINMAACHUH ecTepKy. [1ocTpouTh MaTpHIly pactpeieneHus AByMEpPHON

CB (X,Y) u HaiiTi K03GPHUIHUSHT KOPPETSIIIUH.

3anstue 24. HopmanabHoe pacnpeaesieHne.

1. CnyuaiiHas BeIM4YMHA UMeeT HOPMaJbHOE pacnpenerieHue ¢ napamerpamu a = 1,5 u ¢ = 10. 3anucats

AQHAIMTHYECKOE BhIpAXKEHHE IUIOTHOCTH pacnpeaeneHus, QyHKIun pactpeaeneHus. Haiitu matemarnueckoi

O’KHIaHUE U AUCIEPCHIO.

2. 'ogoBoe notpediieHne yriis Ha HEKOTOPOM IPENIPHUSITHH 3aBUCHUT OT KJIMMAaTHYeCKUX YCIIOBUH roaa u

SIBJISIETCSL CITYYatHON BEIMYMHOM, paclpeeIeHHON IO HOpMaJbHOMY 3aKOHY CO CpeIHUM, paBHBIM 300

TOHHAaM M CPEIHUM KBaJpaTHYECKHM OTKIOHEHHEM, PaBHBIM 5 TOHHaM. B ruiaHOBOM oTerne nmpeanpusaTis

peuniy, yto 3anaca 310 TOHH XBaTUT Ha roJl ¢ BeposATHOCTHIO 0,99. [IpaBuibHO 1M BEIYUCIWIN

BeposITHOCTH? Ecnu HenpaBUIIbHO, TO OMPENENUTE, CKOIBKO YIS Ha/lo 3amacaTh, YTOOBI C BEPOSTHOCTHIO

0,99 ero xBaTuio Ha T'OJI.

3. Pacxon 6en3uHa Ha 100 KM 11 HCIpaBHOTO aBTOOYycCa — CITydaifHasl BEIIMIHHA, ITOTIHHSIONMIASICS

HOPMaJIbHOMY 3aKOHY PaclpeeNIeHUs CO CPEAHUM, PaBHBIM 15 KT, H cpeJHIM KBaJpaTHIECKUM

OTKJIOHEHHEM, paBHBIM 2 Kr. Ha aBTo0ase cocTaBiieHa HHCTPYKIIHS, COTTIACHO KOTOPOH, aBTOOYC

OTMPAaBISIETCS] B PEMOHT, €CJIU MPH UCTILITAHWU OH pacxoayeT 6onee 20 kr 6en3zuna Ha 100 km. Haliti

BEPOATHOCTH OTIPABKHU B PEMOHT MCIIPaBHOTO aBToOyca. Kak Ha/o COCTaBUTh HHCTPYKIHIO, 9TOOBI ATA

BeposATHOCTH Ob1a 0,017

4. B HEeKOTOpOI CTpaHe POCT IOHOMIEH MPHU3BIBHOTO BO3pACTa — CIIydaiHas BeIUUNHA, O TIUHSIIOMIAsACS

HOpMaJTbHOMY 3aKOHY, co cpeaHuM 180 cM U CpeTHUM KBaJpaTUIECKUM OTKIOHEeHHEM 10 cM. MPU3bIBHUKA

OepyT B rBapMIo, eciu ero pocT He MeHblIe 200 cM. KaKoBa J0JIs IPU3BIBHUKOB, TOTIAAIONINX B

reapauro? Kak Hago M3MEHHTh HHCTPYKIHMIO, YTOOBI B TBapAuio pu3bBaTh 10% HOBOOpaHIEB?

5. M3BecTHO, 4TO Macca JeTaliel pacrnpe/eseHa o HOpMalbHOMY 3aKOHY €O cpeqHuM 10 Kr ¥ cpeaHuM

KBaJ[paTHIECKUM OTKIOHeHHEM 250 r. HaliTi BepOsSTHOCTH TOTO, UTO Macca CIly4aifHO BRIOpaHHOI JeTau

Oyner:

a) IPEBBILIATh CpelHee 3HaUeHUe AeTanu He Oosee yeM Ha 500r;

0) OTKJIOHATHCS OT CPEHEro 3HAUYeHUs He Oosee, yem Ha 500 .

Bonpocs! k 3x3aMeHy

JAuddepenunanbHbie ypaBHEeHHs

1. muddhepeHnmanbHbIe ypaBHEHUS NIEPBOTO MOPSIKA, YPABHEHUS C Pa3ISNSIOIMUMUCS mepeMeHHbIMU 20.
oJHOpoIHbIEe A (epeHInanbHbIe ypaBHEHHMS IIEPBOTO MOPS/IKa U MPUBOJISIIUECS K HUM

2. nuHelHble AU depeHnnanbHbIe YpaBHEHNUS IEPBOro NOPs/Ka; ypaBHeHHs bepHymm

3. nuddepeHnmansHble ypaBHEHHs, 10Ty CKaIOIINe MOHIKEHNE TTOPSIIKa

4. onpenenutens BpoHCcKkoOro, CBOMCTBA pelIeHNH TMHEHHBIX OJHOPOIHBIX YPaBHEHHUN

5. cTpyKTypa 00IIero penieHust JMHEHHOT0 OTHOPOAHOTO YPaBHEHHUsI BTOPOTO MOPSIJIKA C TIOCTOSIHHBIMH
Ko3(hpunreHTamu

6. HEOHOPOIHBIE INHEHHBIE YPAaBHEHUS BTOPOTO MOPSAIKA

7. 9acTHOE pelIeHe HEOJHOPOIHOTO JIMHEHHOTO YPaBHEHUS BTOPOTO MOPSIKA C TOCTOSHHBIMU
Kod(ppHuIHeHTaMHU

Pannl

8. Psnpl. CoiicTBa psioB. Heo0X0 MBI MPU3HAK CXOAMMOCTH.

9. PacxoiuMoCTh rapMOHHYECKOTO PsJa.



10. TIpu3Haky cXOAMMOCTH 3HAKOIIOCTOSIHHBIX PANOB: cpaBHEeHUs, [lanambepa, paluKanbHbINH IPU3HAK
Komm, nnrerpansubiii npuzHak Koy,

- 1

25

11. CxomumocTs paga =1 n

12. 3nakouepenyrouuecs psnsl. [Ipusnak Jleiiouuna.

13. AGcouoTHas M yCIIOBHas! CXOAUMOCTb. CBOMCTBA a0COMIOTHO CXOJISIIIUXCS U YCIOBHO CXOSIITUXCS
391 (0):

14. dynkyoHanbHbIe psabl. Maxkopupyemble paabl. [IpusHak Beliepiirpacca paBHOMEPHOH CXOIMMOCTH
psna.

15.HenpepsiBHOCTS cyMMEI psifa. MHTerprpoBanne u auddepeHnnpoBanne paBHOMEPHO CXOIIIINXCS
PSIOB.

16. Crenennsie pagsl. IHTepBan cxogumoctu. Teopema Abes.

17. Panpr Tetinopa m MakiopeHa.

., V=€ v=sinx
18 Pasnoxxenue B pan MaKﬂopeHa nu 06J'IaCTI) CXOAUMOCTHU 3JICMCHTAPHBIX (i)yHKHI/II/I: , " y

v=cosx yv=01+x)" v=h(l+x) v=arctex
, , , .
Teopusi BepossiTHOCTEH

19. Kitaccnaeckoe ¥ TeOMETPHYECKOE OIIPEAEICHIUS BEPOSTHOCTH.

20. TeopeMbl yMHOXKEHHSI BEPOSITHOCTEH.

21. TeopeMbl CIIOKEHNUS BEPOSITHOCTEN.

22. ®opmyna nodHOI BeposTHOCTH. BepostHOCTh rumotes. @opmyisr baiieca.
23. IloBTOpHBIE He3aBUCUMBbIE UcTibITaHus. Popmyrna bepHymm.

24. Teopema Myaspa-Jlanumaca. UaTerpanpHas Teopema Jlamaca.

25. Pacnipenenenue IlyaccoHa.

26. buHoMHaEHOE pacnpeielieHHe, ero YHCIOBbIe XapaKTEPUCTUKH.

27. Onepanuy Haj CIy4aiHBIMH BEJIMUMHAMM.

M(X)

27. CoiicTBa

D(X) D(X)

28. ®opMyInbl IS BEIYUCICHAS . CBoiicTBa
28. HepaBenctBo UeOrimeBa.
29. Teopema YeOrbrmeBa.
30. Teopema beprymim.
31. ®yHkuus pacnpesieneHus, ee CBOicTBa.
32. [1noTHOCTH pacrpe/ieieHus] BEpOsITHOCTEH, ee CBOMCTBA.
33. UucsoBble XapaKTepUCTUKN HENPEPBIBHBIX CIIyYallHbIX BEUUHUH.
Jlurepartypa
Cnucoxk peKoMeH/yeMoi JTUTepaTypbl
1. Bweicmas matematuka: yueOHuk / B.C. lunaueB. — Mocksa: THOPA-M, 2019. — 479 c. —
(Boicmiee obpazoBanue). — WWw.dx.doi.org/10.12737/5394. - Tekcr: anekrponnbiii. - URL:
http://znanium.com/catalog/product/990716
2. Suamenés, JI.T. Beicmiasi MaTtemaruka: yueOHuk / JI.T. Slumenés. — Mocksa: PUOP: UHOPA-M,
2013. — 752 ¢. — (Bricmee obpazoBanme: bakamaspuar). - ISBN 978-5-369-01032-7 (PHOP);
ISBN 978-5-16-005400-1 (MHD®PA-M). - Tekcr: JJIEKTPOHHBIH. - URL:
http://znanium.com/catalog/product/344777
Cnucok J10MOJTHUTEIbHOH JUTEPATYPhI
1. TIucemenusiii JI.T. KoHcrekT jgekuuii mo Beiciei Mmaremaruke: noiusiid kype / J. T. [TucbMeHHBII. -
10-e u3xa., ucrip.- M.: Aiipuc-mipecc, 2011. - 608 c.: un.- (Boeicuiee oOpa3oBanue).
2. Kpewmep, H. L. Teopust BepositTHOCTeil U Maremaruueckas cratuctuka. B 2 4. Yacts 1. Teopus
BEPOSATHOCTEH: YIEOHHK 1 MPAKTUKYM JUIA akageMudeckoro 6akanaspuata / H. L. Kpemep. — 4-e u3.,
nepepad. u norn. — M.: U3natensctBo FOpaiit, 2016. — 264 c. — Cepus: bakanaBp. AkageMuuecKui

Kypc.
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