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1 OHEHOYHBLIE CPEACTBA /UUIA TEKYHIIEI'O KOHTPOJIA
YCIIEBAEMOCTH
1.1 BOITPOCHI JIsd COBECEJOBAHUA

Tema Nel «DemeHTBI JIUHEHO aJre0pbD)

. Martpuiiel. Buaer Mmatpun
. Onpenenurenu 2 u 3 nopsiaka
. OnpenenuTenyu BHICIIUX TOPSIIKOB

. Cucrembl IMHEWHBIX YPABHEHUM

. OgHOpOIHBIE CUCTEMBI IMHEWHBIX YPaBHEHUI
. MccnenoBanne cucTeM JMHEUHBIX YPABHEHUN

1
2
3
4
5. Mertoabl pemieHnst CUCTEM JIMHENHBIX YPABHEHUM.
6
7
8. JluneliHbie oTOOpaXkeHusl (OrepaTopsbl)

9

JluneiiHble PyHKIIMOHAIIBI

10.bununeitnbie 1 KkBagpaTudHble GYHKIUH ((QYHKINOHAIBI U (POPMBI)

Tema Ne2 «BekTopHasi ajired0pa M aHAJIUTHYECKAS TeOMeTPHsD)

JInHelHpIe onepannu ¢ BEKTOPaMU

basuc npocrpancTBa

EBKJINJIOBO MPOCTPAHCTBO F€OMETPUYECKHX BEKTOPOB
A¢uHHas u 1ekapToBa CUCTEMbI KOOPIUHAT
CkaysipHO€ IPOU3BEACHUE

BekropHOe u cMenianHOe MPOU3BEICHNU.

JInauym nepBoro nopsaka

JIuHnm BTOpOrO NMOpsAaKa

[ToBepxHOCTH TIEPBOrO MOPSIKA

= ¥ ©® 2 o ok W Db o=

0. IloBepXxHOCTHM BTOpOro mopsjKa

Tema Ne3 «eMeHTHI QYHKIIMOHAJIBHOTO AHAJIN3A.

JAu¢ppepenunanbHoe ncuyucaeHue GQyHKIUUM OJHOM epeMeHHO»

1. OToOpaxeHus] MHOXECTB.



A S I AN A B T

Mertpuxka.

[Ipenen nocnenoBaTENbHOCTH U IIpeied PyHKIHH.
HenpepbiBHOCTS.

[Tpon3BoaHas GyHKIMM 3a1aHHO SIBHO.

[IpousBoaHas GyHKIIMH 33JaHHON HESIBHO.
ITpon3BogHas PyHKIMM 3a1aHHOM MapaMEeTPUIECKU
Juddepeninansl BEICIIUX MOPSIIKOB

OcHoBHBIE TeopeMbl TU(DPEPEeHIINATHEHOTO UCYUCIICHHUS.

10.UccnenoBanne QyHKIMIA ¢ TOMOIIbIO MPOU3BOIHOM.

[—

A S A T e

Tema Ne4 «HTErpaibHoe HcHucjaeHne GQyHKIMA OJJHOM MepeMeHHOD)

[lepBooOpa3zHas. HeonpeneneHHbl HHTETpas

MeTtoabl UHTErPUPOBAHUSL.

HNHTerpupoBanue 1o 4acTsiam

WNHuTterpupoBaHue paloHaIbHbBIX Ipo0Oei

HuTerpupoBanre TPUTOHOMETPUUYECKUX U UPPALTMOHATIBHBIX (DYHKITHI
OmnpenesieHHbIN HHTErpa

MeTtoabl UHTErPUPOBAHUS ONIPEACICHHOTO UHTETpaia
HNHTerpupoBanne no 4acTaM B OIPENEIICHHOM UHTErpaJIe

FCOMCTpI/I‘{CCKI/IC IMPHUIIOKCHUA OIPCACIICHHOTI'O MHTCIpalia.

10. ®u3nueckue NpUIIOKEHHUS ONPEAEICHHOTO HHTErpaIa.

Tema NeS «/ludpPpepennuanbHoe ucumnciaeHne PyHKUMA MHOTHX NepeMeHHbIX.

A e

o

JAuddepenunaibubie ypaBHEeHUA»

HNuddepennuarn.

[IpouzBoaHbIE PYHKIIMU HECKOIBKUX IEPEMEHHBIX.
DKCTPEMYMBHI.

[Tpunoxenus OHII.

OObikHOBEHHBIE U] PepeHIInaTbHbIE YPaBHEHHS 1-T0 MOPSIAKA: TUIIBI U
METO/Ibl PEIICHUS.

Jluneiinbie nuddepeHmanbHbIe ypaBHEHHUS.



7. YpaBuenusa bepuynnu, Kiepo

8. OObikHOBeHHBIE U (PepeHIInaNbHbIe YPaBHEHUS 2-TO TIOpAJIKA: TUITI U
METO/IbI PEIICHMUS.

9. OO6bIKHOBEHHBIE TU(DPepeHIIMATbHbIE YPABHEHHSI BBICILIUX TOPSIKOB: TUIIBI
Y METOJIbI PEIICHUS.

10.ITpunosxenus tudPpepeHraibHbIX YpaBHEHUN.

Tema Ne6 «Pacuer BeposiTHOCTEH ciiy4ailHbIX cOObITHIl. [IoBTOpHBIE
HCIBITAHUS»

KombunaTopuxka.

OCHOBHBIE IOHATHSI TEOPUH BEPOATHOCTEN.

Teopembl CII0XKEHUSI, YMHOKEHHS BEPOSTHOCTEN.

dopmyJia IMOITHOW BEPOSITHOCTH.

dopmyiia bepryum.

JlokanbHas, MHTErpalibHas Teopemsl Jlamaca.

®opmyna Ilyaccona.

Nk wbd =

Tema Ne7 «Ciurydyaiinbie BeJJUYHMHbI. OCHOBHBbIE 3AKOHbBI pacnpeaeJeHus
CJIYy4ailHBIX BeJTUIHH»

1. JIuCKpeTHBIE CIydailHbIE BEJIMYUHBI.

2. HENpEpbIBHBIE CIyYalHbIE BETUYUHBI.

3. YucnoBble XapaKTEPUCTUKH CIIyYaWHbBIX BEIUYMH.

4. OCHOBHBIE 3aKOHBI PaCIIPEICICHUS

Tema Ne§ «MaremaTnuyeckass CTaTUCTHKA)

1. BribopouHblif METO/I.

2. CratucTHYeCKHE OLIEHKU NapaMeTPOB paCIpeIeICHUS.

3. Craructrueckas NpoBepKa CTATUCTUYECKUX TUIIOTE3.

4. DyeMEeHTBI KOPPEIAUMOHHOTO aHAIN3a
[lkana oueHnBanus: S-OanipHasl.

KPUTEPUU OLNIEHUBAHUA:

5 6amnoB (MM OLEHKA «OTIMYHO») BBICTABIAETCA OOyYarOIIEMYCsl, €CIU OH
NpUHUMAeT aKTHBHOE YydacThue B Oecele MO OOJBIIMHCTBY 00CYXIaeMbIX

BOINIPOCOB (B TOM YHCIIE€ CaMBIX CJIOKHBIX); JIEMOHCTPUPYET CHOPMHUPOBAHHYIO



CIIOCOOHOCTh K JIMAJIOTUYECKOMY MBIIIJICHUIO, MPOSIBISET YBAKEHUE U UHTEPEC K
WHBIM MHEHUSIM; BJIaJIeeT IIyOOKUMHU (B TOM YHCIIE€ JOTOJHUTEIHHBIMH) 3HAHUSMU
0 CYyIIECTBY OOCYXXKAaeMbIX BOIIPOCOB, OPATOPCKUMH CIIOCOOHOCTSAMH U
npaBuJIaMHu BEJCHUS MOJEMUKU;, CTPOUT JIOTHYHbIC, apTyMEHTUPOBAHHbBIE, TOUHBIE
Y JJAKOHUYHBIC BBICKA3BIBAHUS, COMPOBOXKIACMBIC SPKUMHU MPUMEPAMH; JIETKO U
3aMHTEPECOBAHHO OTKJIMKAETCS Ha HEOXKUJAHHBIE PaKypChl Oece/bl; He HyXAaeTCs
B YTOUHSIOIIMX U (MJIK) AOTOTHUTENBHBIX BOMPOCAX MPENoaaBaTes.

4 Oamra (WIM OIEHKA «XOPOIIO») BBICTABIACTCA OOydYaroleMycsi, €Clii OH
NpUHUMAET ydactue B o0cyxaeHuu He MeHee 50% IMCKYCCHMOHHBIX BOMPOCOB;
MPOSIBJISIET YBAXKEHUE M MHTEPEC K MHBIM MHEHUSIM, JI0KAa3aTeIbHO U KOPPEKTHO
3alUIIAaeT CBOE€ MHEHUE; BJIa/IE€T XOPOIIUMHU 3HAHUAMHU BOIIPOCOB, B 00CYXKICHUU
KOTOpPBIX TNPUHUMAET Yy4YacTHE, YMEET HE CTOJbKO BECTHU IMOJIEMHKY, CKOJBKO
y4acTBOBaTh B HEHl; CTPOUT JIOTHYHBIE, ApTyMEHTUPOBAHHBIE BBICKA3bIBaHUs, CO-
IIPOBOKJAEMBIE MOIXOIAIIMMU MPUMEpPAMU; HE BCEI/a OTKIMKAETCS HA HEOXH-
JAHHBIE paKypchl Oecelbl; HE HYyXJaeTcs B  YTOUHAOIIMX W (WJIH)
JOTNOJHUTENBHBIX BOIPOCAX MPEIOJaBATENS.

3 Gasuia (MM OLIEHKA «YAOBJIETBOPUTEIBHOY ) BBICTABIISIETCS O0YYAIOIIEMYCsl, €CITU
OH TMpHHMMAeT ywyacTHe B Oecele MO OJHOMY-ABYM Hauboiee MpOoCThIM
00Cy’XJJTaeMBbIM BOIIPOCaM; KOPPEKTHO BBHICIYIIMBACT WHBIE MHEHUS; HEYBEPEHHO
OPUEHTHUPYETCS B COJAEpKaHWU OOCYXIaeMbIX BOIPOCOB, MOPOM JIOMycKas
OIIMOKK; B TOJIEMUKE IMPEANOYUTAET 3aHUMATh MO3HUIMIO 3aUHTEPECOBAHHOTO
CyliaTensl; CTPOMT KpaTKhe, HO B I€JIOM JIOTMYHBIE BbICKa3bIBAHUA,
CONpPOBOXKAAaeMble  HauOoyiee  OYEBUIHBIMM  NPUMEpaMH;  TepsAeTcs  Mpu
BO3HMKHOBEHUHU HEOKUJAHHBIX PAKypCOB Oecelbl U B 3TOM Cllydae HY)KIAeTcs B
YTOUHSIOIIMX U (WJIK) AOMOJTHUTENIbHBIX BOIPOCAaX MPEnoaBaTelis.

2 Oamna (WM OLIEHKA «HEYOBJICTBOPUTEIHLHO») BBICTABIACTCS OOydYarOMIEMYCH,
€clii OH HE BIAJEET COJEepKaHHEM OOCYKIAEMbIX BOIPOCOB WM JOIYCKaeT
rpyOble OIIMOKM; MAacCUBEH B OOMEHE MHEHMSIMHU WJIM BOOOIINE HE Y4acTBYET B

AUCKYCCHUH, 3aTPyAHSCTCA B IOCTPOCHHMU MOHOJIOTMYCCKOI'O BbICKA3bIBAHHA U



(I/IJII/I) AOITyCKacT OIMOOYHBIC BbICKA3bIBaHWA; IIOCTOAHHO HYXIACTCA B

YTOUYHAIOIINX 1 (I/IJ'II/I) AOIMOJHHUTCIIbHBIX BOIIPOCax IMPEIroaaBaTclisd.

2 OLIEHOYHBIE CPEJICTBA JJIsI TIPOMEXXYTOUYHOM ATTE-

CTAIUU OBYUYAIOHINXCSI
2.1 BAHK BOITPOCOB 1 3AI[AHI/II71 B TECTOBOM ®OPME
2 31 10-5
l.A=| 0 -15;B=| 21 4 C=3A+AB. DiemeHT Cp3 Marpuusl C
-2 13 -13 0
paBeH .
1)8 2)9 3)-3 4) 11 5)3
2.Ecmm f(x)=2x>-x-6, A :(_1 2}, To marpuia f(A) paBHa . 1)(_3 6 J
4 0 - 28 -6
(13 —6J (—3 oj (3 —4J (11 —2J
2) 3) 4) 5)
-12 10 22 -6 6 0 -4 10
0 3 2
3. Onpenenurens (2 1 -2 paBeH
1 1 6

1000 999 300
4. Onpenenutens | 999 999 299 | pasen
1 -1 1
1)-700  2)-300 3)0  4)300 5)700
1

-1 1
J ABIsIETCA 00OpPAaTHON K MaTpHIle ( ] ,
X

2
5. Ecam matpuna
prtt (3 3x -2

TO X paBeH .
Dx=21 2)x=0 3)x=-1 4)x=1 5)x=+2

6.Ecou A=|-1 1 -1 , A_l = b21 b22 b23 , TO CymMMa
0 1 2 by; bs, bs;
{by3tbs1} paBma .
1)1 2)-1 3)2 4)-2 5)0
0 -1 0 O
7. Panr MaTpHIbI “h o 00 paBeH
0 0 0 -1
0 0 -1 0

8. Onpenenurens A OCHOBHOW MaTpHIbl CUCTEMBI < 4X —5y+2z =1, paBeH 4. Ecaum Ax,
5x—6y+4z=3
Ay, A, — BcrnoMorarenbHble oNpeAenuTenu, purypupytoume B popmynax Kpamepa, To

JUTSL TAaHHOM CUCTEeMBI CyMMa X + A x paBHa

{3x—3y+22=2,



-3x+y+2z=-1,
9. Marpuua, oOpatHas K wmaTpule A  CHCTEMbI 6x +5y+4z =28, wumeer BuZI
5x+3y—-2z=-1

-22 8 -6
Al=—| 32 -4 24| npudeM det A =84 . Eciu (X(,y(,Zg) - peIICHUE CHCTEMBI, a
84 _ 7 14 =21
Ajj - anreOpauyeckoe NONOJHEHHE BJIEMEHTA a;; Marpulbl A, TO CymMma Xg+As,
paBHa . 1)-21 2)5 317 421 5)27
2x—y+3z=3,
10.ITocne mpuBeaeHNS CUCTEMBI YpaBHEHHI | 4X + 2y + 5z =13,
6x+y—-4z=4
2x —y+3z=3,
K  BHUIY 4y—z=p, cymma p+(q paBHa
4y—-13z=q

12 2)-3 32 4H3 52
1

11. Beruncnure npeaen GyHKIUHU B TOUKe: lim (ﬁj X2
x>\ x—1
1) e7? 2) e 3) =2 4) -3
12. Yucnosas ¢pynkuus f onpeneneHa u HenpepsiBHa Ha oTpeske [0;5], mpuyem f Bo3pacTtaer
Ha Kaxa0M u3 oTpe3koB [0;1], [2;3] u [4;5] u yObIBaeT Ha KakI0M U3 OTpe3koB [1;2] u
[3;4] u, kpome Toro, f(0)=0, f(1)=35, f(2)=-1, f3)=0, f(4)=-2, f(5)=2.
VYkaxkute ynuciao KopHen ypaBHeHus f(x) = —1.
1)4 2) 3 3)1 4)2
X

13. Haiiaute nmpousBoanyto QyHkiuu f(x) = c.
X

X X X
1 _e_2 2) X -1 3) e (X2 1) 4) e (X2+ D
X X X
X2
14. Beruuciure npenesn GyHKIUA B TOYKE: lim ——.
P by x—>01—+/cos2x
1)1 2)0 3)2 4) oo

15. ®ynkmus f(x) = 5x* —4x7 +1n? x npejacrabieHa Gpopmynon Tewnopa:
f(x)=co+ci(x=1)+crp(x— 1)2 +c3(x— 1)3 + ocraTouHblil wieH. Haiinure ko3 dunmenr ¢, .
1)-18 2)9 3)18 4)—9

16. Haiinure HamMeHnbluee 3HadeHue Qpynxmuu: f(x)=2% —4x-1n2
1)1 2) 2—4In2 3)-1 4) 41-21In2)

. nvn+ Zn% — \/H +3
17. BeruncauTe mpenen nocieaoBaTebHOCTH:  lim 13 T
n—-o l+n+n’ +2n>

1) 1/2 2)2 3)0 4) oo



1

18. Beruncnoute npenen GyHKIMHA B TOYKE: lim 2
-X

x—1
1) e!’? 2) &3 3) 1 4) o
19. Yucnonas ¢ynkius f onpenenena u HenpepbsiBHa Ha oTpeske [0;5], npudem f Bo3pacTtaer
Ha Kax10M u3 oTpe3koB [0;1], [2;3] u [4;5] u yObIBaeT Ha Kak10M U3 OoTpe3koB [1;2] u
[3;4] u, kpome Toro, f(0)=0, f(1)=5, f(2)=1, f(3)=4, f(4)=-2, f(5)=6.
Vkaxurte 4ynciio KopHeu ypaBHeHus f(x) =2.
1)5 2) 3 3)4 4)2
20. Haiigute nmpousBoanyto pynkmun f(x) = cos’ (x2 +2x) .
1) 3cos?(x? +2x)2x +2)  2) 3cos?(x? +2x)(—sin(x> +2x))(2x + 2)
3)3 sinz(x2 +2x)(2x +2) 4)3 cosz(x2 + 2X) sin(x2 +2Xx)(2x +2)

. sin(2Inx
21. Beruucnute npenen GyHKIUHA B TOYKE: lim (—1) .
x—>1 X-

1)2 2)0 3) cos2 4) o0

22. Oynkuus f(x) = x4 +4x? _Ll npeacTarieHa popmysioi Telmopa:
X+

f(x)=cop+ci(x=D+cy(x— 1)2 +c3(x - 1)3 + octaTounbiii wieH. Haitaure ko3¢ dunrent

Cy.
1) 79/8 2) 81/8 3)9/4 4) -1/4
23. Haiigute Haubosbluee 3HaueHue GyHkuuu: f(x) = 4x I 3
X +
1)1 2)4 3)1/2 4)0,9

24. Halinute HeonpeaeIeHHbIN HHTErpat: I

dx
[ 2
I—x“ arcsin x
1) In|x|-In|arcsin x |+C 2) In|xarcsin x | +C 3)\/1—X2+C 4) In | arcsin x |+C
5

25. IlepBooOpasHas pynkuuu f(x) umeer Bug F(x) = ln_x Boruncnure If (x)dx .
X

1
_24+In5

1
) 25

1 1
2) —In5 3) —In5 4)4
) >3 ) s )

26. Haligute HeonpeieIeHHbIA HHTETPaT: j x> (x— 2)17 dx.

1 20, 4 19,2 18 1 3 18
) —x-2)"+—x-2) "+=(x-2)°+C 2) —x7(x=2) " +C
)20( ) 19( ) 9( ) )54 (x-2)
3) Lx2x-2)84C s Ldx-2)7 4
18 3
e2
27. IlepBoobpasnas pyHkuuu f(x) UMeEET BUA F(x):li. Boruncnure ff(x)dx.
nx
(S
2 2
1 e” —2e e
1) — 2 3) — 4)e
'y 25 R



5
28. .IlepBooOpasnas pynkuun f(x) umeer Bug F(x) = Inx . Bbruucnure J-f (x)dx .
X

1

29. HaiiguTte ruiomaas GUrypsl, OrpaHUYeHHON TUHUAMU y = x>-3x wu y=0.

30. Haiigure nmuHy KpuBO# x = x(t), y = y(t), ecmm x'(t) = (2t —% ,

1
y'(t) = t2+1+¥, 1<t<2.

1
31. IInomane ceuyeHus Tesa IIOCKOCTRIO0 X = C BhIpakaeTcs popmynoit  S(c) = 5>
I+c
0<c<l.
Haiinnre 006eM 3TOrO TENA.
32. Ilnomaas cedeHus Tena IIOCKOCTBIO X =C BhIpakaeTcs Gpopmystoit S(c) = 2,
0 <c <1. Haiinure
00BeM 3TOTO Tena.
1
1) — 2)1 3) In2 4)2
In2
. 1
33. Ilnormiaape ceveHus TeNa MIOCKOCThI0 X = C BhIpaxaetcs Gopmyson S(c) = 7
l+c
0<c<l.
Haiinute 06beM dTOTO TeNa.
1) n/2 2) n/4  3)1/2 4)3/4

34. HammpaBnenue HanObIcTpeliiero Bo3pactanus GpyHkuun f(X,y,z) = X + y2 - 2xyz3 B
Touke P(1;-2;—1) 3amaercs BEKTOPOM
1) (1;2;-6) 2) (3;8-12) 3) (-1;-2;6)
4) (-2;-2;-6) 5) (-3;-2;12)
35. YkaxkuTe BUJ IJIaBHOM JIMHEWHOW YacTH MpUparieHus: GyHKIHN
f(x) =1f(x1,%x7,X3,X4) =X|Xp + 2x1x§ + x% —3X3X4 — xzxﬁ B OKPECTHOCTH TOYKH
X0 =(2;1;-1;3)
1) —3dx; +4dxy —5dx3 +3dxy 2) 3dx; —4dx, —17dx3 —3dxy4
3) 3dx; —4dx, +5dx3 —3dxy4 4) 3dx; +4dx, +5dx3 —3dxy
5) —3dx; —4dx, —5dx3 +3dx4

36. IIpousBogHas GyHKIMH Z = x2 - y3 +In(x +2y+1) B Touke P(-2;1) 1o HANpPaBICHUIO
BEKTOpa a = (l;-2)paBHa
37. Uccnenyiite noBenenue ¢pyHkun f(Xy,Xy) IBYX HEPEMEHHBIX B OKPECTHOCTH TOUYKH
P(-1;2) HU3BecTHsLI:
1) 3nauenue pynkun B Touke P: f(-1;2) =4
2) rpaguent pyHkuuu B Touke P: grad f(-1;2) = (3;-5)
3) MaTpuLia BTOPBIX TPOU3BOIHBIX (QYHKIIUH B Touke P:

o’ | (3 4
aXian B 4 -2

Konkperusupyiite u 3anumute Gopmyny Teinopa BToporo nopsiaka




st ynkouu f(X),X,) B okpectHOCTH P.

38. Uccnenyiite Ha SKCTpeMyM (QYHKIHIO Z = —x% - Xy — y2 +X+y.

39. YkaxuTe HampaBlieHHe (BEKTOP) HAUOBICTPEHIIIETO BO3pacTaHus (PyHKITUU
f(x,y,2) = xy +yz—e*"2Y B rouke A(2;1;1)
1) (0;4:1) 2) (0;5:1) 3) (0;1;1) 4) (1;4:1)
40. Cuna F =F(X,y,z) sBisercs rpaaueHToM QYHKIHH U(X,y,Z) = x? - y3 +2*. Haitnure

paboTy ATOM CHIIBI TIPU TIEPEMEIICHUH TOYKH €€ MpriokeHus u3 Touku A(1;—1;1) B
touky B(0;2;3)

1)—-10 2) 76 3) 86 4) 70
3
. N x~ -1
41. HaiinuTe oOumii maTerpan quddepeHnaibsHoro ypaBHeHus:  y' = -
yo+1
42. Haiinute obuiee peuienne auddepeHnnanbHoro ypaBHeHHs
y' ~ Y —xcosx ma uHTepBasie (0;0).
X
43. CocTaBbTe Takoe JUHEHHOE OTHOPOIHOE MU depeHITHaATbHOE YpaBHEHNE C
HOCTOSIHHBIMU K03 puuimenTamu, yto0sl GyHKINHU Y| = e n Yo = e*

00pa30oBbIBAIN (PyHAAMEHTAIBHYIO CUCTEMY PEIICHHI 3TOr0 YpaBHEHHUSI.

44.YxaxuTe BUJ 3aKOHA pacupeiesIeHUs CIy4YallHON BEIMYHHBIL:
1) PaBHOMepHOE pacnipenesnieHue.
2) HopmainibHOE pacrpeeneHue.
3) bunomuanbHOe pacrpeneneHue.

4) Pacnipenenenue [lyaccona.

45.Yxaxute Ghopmyily, IO KOTOPOH HaXOAUTCS BEPOSATHOCTh HACTYTUICHUS
3HAYECHUS CIIyYalHOW BEJIMYMHBI:

1) ®opmyna bepnymu.
2) Knaccuueckoe orpesiesieHue BEpOITHOCTH.
3) ®opmymna Ilyaccona.

4) Teopembl CyMMBbI U IPOU3BEICHUS BEPOSATHOCTEH.

46./1ns HoBoroaHel gorepen otnevatanu 1000 6mieroB, u3 KoTopbix 80
BBIMTPBIIIHBIX. KakoBa BEPOATHOCTH TOTO, UTO KYIIJICHHBIH OMIIET OKa-
KETCS BBIUTPBIIIHBIM?

1)0,8 2) 0,02 3) 0,08 4)0,081



47.113 reHepalIbHOM COBOKYITHOCTH M3BJICUeHa BhIOOpKa oObeMa n. Haiitu
BBIOOPOYHOE CpeHEE.

Xi 1 p @
R |1 7
13 2 32 3)33 4) 2.9 5) 3,1

48.Ilycth X - HOpMaAIBHO pacnpeesieHHas ciaydaitHas BenuunHa. M[X]=1,
D[X]=9. Toraa mioTHOCTb pacrpeeaeHuss UMEET BU/I;

G-y (-9 _(=1)? _G-1’

) f(x)=3¢12—,,e Sy fme Y f@=pme © 9 f0=jpe

49.NmeroTed 3 mapTUU KOMITbIOTEPOB, HACUUTHIBAIOIINE COOTBETCTBEHHO 20,
30 u 50 mtyk. BeposTHOCTH TOr0, YTO KOMITBIOTEPHI, TPEICTABICHHbBIE
Pa3HBIMU 3aBOJIaMH, TPOUIYT TAMOKEHHBIN KOHTPOJIb, PABHbI
COOTBETCTBEHHO Jy1s1 ATuX naptwuii: 0,7; 0,8 u 0,9. KakoBa BEpOSITHOCTD
TOT0, YTO BbIOpaHHbBIN Haynauy 1 u3 100 1aHHBIX KOMIIBIOTEPOB MPOUIET
TaMOXXEHHYIO aTTECTALINIO?

1)0.76 2) 0.64 3) 0.83 4) 0.85

50.ITpousBenennem nByx coobiTrii A u B HazbiBawoT coosiTue C =AB
1) cocrosiiee B COBMECTHOM HACTYIUUICHHH dTHX COOBITHIA

2) mpoucxXosIiee TorAa U TOJIBKO TOr/Ia, KOT1a MPOUCX0oAuT coObiTre B, HO He
IPOUCXOIUT COObITHE A

3) cocrosiiee B HACTYTUICHUH XOTs Obl OJTHOTO M3 ATUX COOBITUI

4) mpoucxo/sIIee TOrAa U TOJIbKO TOTa, KOT1a MPOUCXOJUT COOBITHE A, HO HE
npoucXoauT codbiTre B

51.Cymmoti 1Byx coObiThii A 1 B HazwiBaroT coObiTne C =A+B
1) cocrosiliee B COBMECTHOM HACTYIUIEHUU 3TUX COOBITUI

2) mpoucxoAsIIee TOra U TOJIBKO TOT/1a, KOTJa MPOUCXOIUT coObITHE B, HO He
MPOUCXOJUT COOBITHE A

3) cocTosiiee B HACTYTUICHUH XOTS OBl OJTHOTO W3 3TUX COOBITHIA

4) mpoucxosIiee Tor/ia U TOJAbKO TOT/1a, KOTJa MIPOUCXOIUT COOBITHE A, HO HE
MPOUCXOIUT COOBITHE B



52.J1Boe urpatot B maxmMaTsl. CoObITHE A 03HAYaeT, YTO BBIUTPAJ MEPBbIi
UTPOK, cOObITHE B — 4TO BBIMIpasl BTOpoil Urpok. YTo 03HayaeT coObITHE
BA?

1) BeIMTpas NEPBBIA UTPOK 2) HUUBS

3) BeIMTpall BTOPOMl UTPOK 4) BEIUTpaAI 00a UTPOKa

53.Co0bITHE Ha3bIBACTCS JOCTOBEPHBIM B IAHHOM HMCIIBITAHUH, €CIIH:
1) oHO 3aBEOMO HE TPOUCXOIUT 2) OHO HEM3OESH)KHO MTPOUCXOIUT

3) ero Hemnb3sl 3apaHee MPOTHO3UPOBATH 4) OHO HE 3aBUCUT OT IPYTOTO COOBITHUS

54.Ecnu aBa cOOBITHS HE MOTYT IPOU30MTH OAHOBPEMEHHO, TO OHH
Ha3bIBAIOTCS:

1) HE3aBUCUMBIMU 2) HECOBMECTHBIMH 3) COBMECTHBIMU 4) 3aBUCUMBIMU

55.Pacuét BeposTHOCTEH COOBITHI TTPOU3BOIUTCS MO PopMyJie KIIaCCUYECKON
BEPOSITHOCTHU, €CIIA IMTPOCTPAHCTBO AJIIEMEHTAPHBIX UCXOI0B

1) KOHEUHO U BCE MCXO/Ibl PABHOBO3MOXKHbBIE 2) OECKOHEYHO

3) HenpepbIBHO 4) KOHEYHO

56.1udpst 1, 2, 3, ..., 9, BEIIUCAHHBIE HA OTACIBHBIC KAPTOYKHU CKIIAJBIBAIOT B
SIIMK Y THIATEIbHO NepeMenrBatoT. Hayraj BBIHUMAOT OIHY KapTOUKY.
BeposiTHOCTB TOT0, UTO YKCII0, HAMMCAHHOE HA 3TON KAPTOUYKE YETHOE
paBHO

1) 4/9 2) 0,4 3)0 40,7

57.bpocaercs urpanbHas KOCTb. BEpOATHOCTH TOTO, YTO BBINAAET, TPAHb C
YETHBIM YMCJIOM OYKOB paBHA

1) % 2) 4/13 3)1/6 4) 13A

58.Pebenok umeet Ha pykax 5 kyoukos ¢ OykBamu: A, K, K, JI, V .
BeposiTHOCTB TOTO, 4TO peOeHOK cOOepeT U3 KyOMKOB ClI0BO "KyKJja'" paBHa

1) 1/60 2)0 3) 0,4 40,3



59.B ypue Haxoautcst 7mapoB:2 Oemnbix, 4 yepHbIX U | KpacHbIil. BerHIIMaeTCS
OJIVH map Hayraa. BeposTHOCTH TOT0, YTO BRIHYTHIN map OyAeT 4EPHBIM
paBHa

1) 4/7 2)2/7 3)1/7 4)0,8

60.OTHOLIEHUE YKCIIa UCTIBITAHUM, B KOTOPBIX COOBITHE MOSABUIIOCH, K 0011IEMY
yucity (GaKTUUYEeCKU MPOU3BEACHHBIX UCIIBITAHUIA HAa3bIBACTCS

1) kaccu4yeckou BEPOSATHOCTHIO 2) OTHOCUTEJIBHOW YaCTOTOM
3) duznueckoit yacToTOM 4) reoMeTpUYECKON BEPOSATHOCTHIO

61.0T1HOIIEHNE Mepbl 00JaCTH, OJArONPUATCTBYIOLIEH MOSBICHUIO COOBITHUS, K
Mepe Bcel 00J1acTH Ha3bIBaeTCs

1) kaccuyeckoi BEpOSATHOCTHIO 2) OTHOCUTEJIBHOW YaCTOTOM
3) duznueckoit yacToTOM 4) reoMeTpUYECKON BEPOSITHOCTHIO

62.bpouieHsl 1Be UTpaIbHbIE KOCTH. BEpOATHOCTH TOTO, YTO CyMMa BBIMABIIHX
O4YKOB paBHA, 7 paBHA

1) 1/6 2)1/3 3)7/36 H12A

63.BeposITHOCTh TOCTOBEPHOTO COOBITHS

1)0omnbme 1 2) paBHa 1 3)paBna 0 4)menbiie 1

64.BeposaTHOCT OSIBICHUS COOBITHSL A ONpeessieTcsl HEPaBeHCTBOM

1)0<P(A)<1 2) 0<P(A) <1 3) 0<P(A) <1 4)0<P(A)<1

65.B nByx sinukax HaxoAsATcs etand: B mepBoM 10 (M3 HUX 3 CTaHIapTHBIX),
BO BTOpPOM —15 (13 HUX 6 cTaHJIapTHBIX). M3 KaK10TO AllIUKA HAayAaqdy
BBIHUMAIOT 110 OJTHOM JieTasiu. BeposaTHOCTh TOT0, 4TO 00€ AeTanu
OKaXXyTCs, CTaH/IAPTHBIMU PaBHA

1)0,12 2)21/30 3)2/3 4)0,6

66.B kpyr pagnyca 2 cM moMenieH MEHbIINI KpYT paanyca 1 cM. BeposTHOCTB
TOT0, YTO TOYKA, HayJjauy OpoIIeHHas B OOJBIION KPYyT, MOMAET TAKXKE U B
MaJiblid Kpyr paBHa



1) 1/4 2) 172 3) % 4)41/72

67.A00HEHT 3a0bLT MOCeHIO Py HOMepa Tele(oHa 1 MOITOMY HabupaeT
e¢ Hayraj. BepodaTHOCTB TOro, 4TO eMy MpUAETCS 3BOHUTH, HE O0JIee YeM B
3 mecTta paBHa

1)0,3 2)0,1  3)0,6 4)08

68. 1151 HEKOTOPOIl MECTHOCTH YUCJIO NACMYPHBIX THEW B HIOHE PABHO LIECTH
BEPOSATHOCTH TOTO, YTO | MIOHA sICHAS ITOroJla paBHA

1)6/30 2)4/5 3)2/3 4) 1/30

IIIkaja oueHWBAHUS Pe3yJbTATOB TECTHPOBAHHUS: B COOTBETCTBHH C
JEHUCTBYIONIEH B YHHBEPCUTETE OAUTbHO-PEUTHHIOBOM CHUCTEMOW OIICHUBAHWE
pe3yJIbTaTOB MPOMEXKYTOUHOM aTrrecTauu OOyYaroIIMXCsl OCYIIECTBISETCS B
pamkax 100-OamnpHOM  IIKanmpl, TpPU 3TOM MaKCUMaNbHBIM  Oamn 1o
IPOMEXYTOUHOM aTTecTanuu oOOydalluxcs Mo o4HOM ¢Gopme oOydeHus
cocTaBisieT 36 0aioB, MO OYHO-320YHOM W 3a04HON (QopMam oOyueHuss — 60
6amnoB (ycranoBieHo noioxenuem I1 02.016).

MaxkcuManbHbIN 0ali 3a TECTUPOBAHUE MPEACTABISET COOOM pa3HOCTh ABYX
YHCeNl: MaKCUMaJIBbHOTO Oajia 1Mo TPOMEXKYTOYHOW aTTecTalldu I JaHHOW
dbopmbl  00yuenus (36 wm 60) uW MakcuMajabHOrO Oa/ia 3a pelieHue
KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOM 3a1aun (6).

bamn, momydeHHBIH OOy4arommMcsl 3a TECTHUPOBAHHE, CYMMHUPYETCS C
0ayuioM, BBICTaBJICHHBIM €My 3a PEIICHHE KOMIETEHTHOCTHO-OPHUEHTHPOBAHHON
3a/1a4m.

OOmuit Oam1 Mo MPOMEXYTOUHOM aTTecTallud CyMMHpYeTcs ¢ Oasiamu,
MOJyYE€HHBIMH 00YYarOIIUMCS [0 pe3yiabTaTaM TEKYIIEero KOHTPOJIS YCIEBAEMOCTH
B TECUYECHHE CEMECTpa; CyMMa OajsIOB MEPEBOAUTCA B OICHKY MO AUXOTOMHUYECKON
mKane (s 3adera) WM B OIEHKY MO S5-OayuthbHOW ImKane (s 2K3aMeHa)
CJIeIYIOIIUM 00pa3oM:

CootBerctBue 100-6aIbHOM M TUXOTOMUYECKON TITKAJ
Cymma 6annos no 100-6annvrnoti wikane | Oyenka no OUXomomuyeckou wKaje
100-50 3a4TEHO
49 u meHee HE 3a4TEHO

CooterctBue 100-0amnpHOM U 5-0aTbHOM HIKAT
Cymma 6annos no 100-6annvHoul wxane Ouyenxa no 5-6annvHoll wKane
100-85 OTJINYHO




84-70 XOpOUIO
69-50 YJOBJIETBOPUTEIHHO
49 u MmeHee HEYJIOBJIETBOPUTEIHHO

Kpumepuu oyenueanus pe3yibmamos mecmupoeanus:
Kaxnapiii Bompoc (3amaHue) B TECTOBOM (opMe OILIEHMBAETCS IO
JIMXOTOMHYECKOM IIKajIe: BRIITOJIHEHO — 2 0aJijia, He BBIOoJHEeHO — () 0aJ1J10B.

2.2 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 3A/TAYH

3amaga 1. Haiitu ob6beM Tenma, oOpa3oBaHHOTO BpalleHHEM BOKpyr ocu Ox
Gurypel,  OrpaHHMYEHHOH JIMHUSAMH y =sinx, y=0, 0<x<m

33,[[8}13 2. CocTaBuUTb YPaBHCHHUC KacaTeJIbHOM INIOCKOCTH K IOBCPXHOCTHU

z=\l9—xz—y2

B TOUKe M (1;2;2)

3anmava 3 [Ins curHanuzanuu 06 aBapuu yCTAHOBJICHBI 1BA HE3aBUCHUMO
paboTamMX CUrHAIU3aTOpa. BEposITHOCTD TOTO, UTO TP aBapUM CUTHAIU3ATOP
cpabotaet, paBHa 0,95 nyist nepBoro curnanusatopa u 0,9 s BToporo.
BeposiTHOCTB TOTO, YTO MPHU aBapuu CpadOTAET, TOIBKO OJIMH CUTHAIM3ATOp paBHA

3agaua 4 Otaen TEXHUYECKOTO KOHTPOJIS MPOBEPSIET U3IEUS HA CTAHAAPTHOCTD.
BeposiTHOCTB TOTO, YTO M3/€NIME CTaHAAPTHO, paBHa 0,9. BepodaTHOCTh TOrO, 4TO
U3 IBYX IIPOBEPEHHBIX U3JEIUN TOJIBKO OJHO CTAaHAAPTHOE pPaBHA

3amaua 5
Jlana nnTerpanbHasi pyHKIMS HEMIPEPHIBHOW CIy4YailHON BETHMUMHBI X

-

0, mpu x<0

F(X)=<%X3, mpu 0<x<2

1, npu x > 2

Haiitm  mjmoTHOCTH pacnpeacicHus BCpOﬁITHOCTCﬁ, MaTeMaTHYCCKOC
OXHWIAAHUEC U TUCIICPCHIO CquaﬁHOﬁ BCIIMYNHBI.

3amaua 6



3ajaH BapyallMOHHBIN Pl BHIOOPKHU
Xj 80 95 100 115 140 155 160

n; 4 6 10 40 20 12 8

a) HaWTU BBIOOPOYHOE CpeHEee, BBHIOOPOUYHYIO JIUCIIEPCHIO, BBIOOPOUYHOE
CPEMHEKBAIPATHUYECKOE  OTKJIOHEHWE, HCIPABIECHHYI0  BBIOOPOYHYIO
JUCTEPCUI0,  UCIOPABIEHHOE  BBIOOPOYHOE  CPEAHEKBAAPATUUECKOE
OTKJIOHEHHE, HadaJIbHbIE W [IEHTPATbHbIE MOMEHTHI 3-T0 U 4-TO MOPSIIKOB,
ACUMMETPHIO U IKCIIECC;

0) mocTpouTh Ha rpaduKe IMIUPUUYECKYIO (YHKITUIO paclpeeeHus;
B) IOCTPOUTH Ha TpaduKe MOJUTOH OTHOCUTEILHBIX YaCTOT BHIOOPKHU;

T') IOCTPOUTH Ha rpavKe TUCTOTPAMMYy OTHOCUTEIbHBIX YaCTOT.

3amaua 7

Haittn noBeputenbHbI MHTEPBAN IJIs1 OUEHKM MAaTEMAaTHYECKOTO OKHUIAHUS
a HOPMAJIBHOTO pacHpeAeieHHUs] ¢ HaACKHOCTHIO P= 0,95 , 3Has BBIOOPOYHOE

cpeniee X, =10,2, obbvem  BBIOOPKM n =16 U TEHepallbHOEe

CPCAHCKBAAPATHICCKOC OTKIIOHCHHUEC C = 4,

3amaua 8

Jns nByx ciaydauHbIX BenMYMH X, Y TPOBEIAEHA CEPUsl HUCIIBITAaHUM.
Pe3ynbTaThl HCTIBITAaHU 3aMCAHbI B CIEAYIONIYIO KOPPEIALUOHHYIO TaOIUIly

X
v 0 1 2 3 4 5
1 — 3 1 — | — 1 =
2 1 2 2 N [ | —
3 — — 1 4 3 1
4 — — | =] = 1 2

a) BerancouThk BEIOOPOUYHBIE CpEIHUE, HEYTOUYHEHHBIC TUCTIEPCUH H
CPEIHEKBAIPATHUCCKUE OTKIIOHEHUS /TSl 00EUX BEIMUMH X U Y, KOBApHUAIUIO U
koapunment koppensuuu R(X,Y).

6) IIpoBeputh st nmoBeputTenbHOW BeposTHOocTH P = 0.95 3HAUMMOCTH
koappunmnenta koppensanuu R(X,Y), monas3ysice kpurepuem CTbIOJEHTA.



B) Hanmcate ypaBHeHus npsMbix perpeccud Y Ha X u X Ha Y.

r) B noaxonsdmem macmradbe n3o0pa3uTh Ha rpauke BCe TOUKU C KOOpJAUHATAMU
(X, y) U3 KOppeNIMOHHON TaOIUIBI U IPSIMBIE PETPECCUHU.

Ilkana oueHWBAHMS PpPelIEHUS] KOMIETEHTHOCTHO-OPUEHTHPOBAHHOM
3aJla4M: B COOTBETCTBUU C JCHCTBYIOIIEH B yHUBEpCUTETE OaNIbHO-PEHTHHIOBOM
CHUCTEMOM OIIEHMBAHUE PE3yJIbTaTOB MPOMEKYTOUHOM aTTeCTalluu O0Yy4aroUIuXcs
ocymecTBisieTcs B paMkax 100-0amipHOM MIKaIbl, MPYU 3TOM MaKCUMAaJbHBIN 0ajn
0 TPOMEXKYTOUHOM aTTecTalluu OOydarommxcsi 1Mo O4HOM (opme oOydeHus
cocTaBisieT 36 0auioB, MO OYHO-320YHOM W 3a04HOM (Gopmam oOyueHuss — 60
(ycranosneHo nonoxenueM I1 02.016).

MakcumanbHOE€ KOJIMYECTBO OajulOB 3a peIIeHWE KOMIETEHTHOCTHO-
OpUEHTHUPOBAHHOM 3a7a4u — 6 0aJUIoB.

bann, mnomy4yeHHblid oOydaromMMcsi 3a pelIeHue KOMIETEHTHOCTHO-
OpUEHTHUPOBAHHOMN 3aJaud, CYMMHPYETCS C OajsioM, BBICTABIEHHBIM €My IO
pe3yabTaTaM TECTUPOBAHMSL.

OO6mmit 6amn Mo MPOMEXKYTOUHOM aTTECTAllMd CYMMHpYETCs ¢ Oajuiamu,
MOJIyYEeHHBIMHU 00YYaIOIIUMCSI 110 PEe3yJIbTaTaM TEKYILEro KOHTPOJIS YCIIEBAEMOCTH
B TEUECHHE CEMECTpa; CyMMa OaJIOB MEPEBOAUTCA B OIEHKY MO AUXOTOMHUYECKON
mKane (s 3adeta) WM B OIEHKY MO S5-OayutbHOW ImKane (i JK3aMeHa)
CJIeYIOIIUM 00pa3oM:

CootBerctBue 100-6aIbHOM ¥ TUXOTOMUYECKON KA
Cymma 6annos no 100-6annvnoti wikane | Oyenka no OuxXomomuyeckou wKaje
100-50 3a4TEHO
49 u meHee HE 3a4TEHO

CootercTBue 100-0a/U1bHOM U 5-0aJIBHOM KA

Cymma 6annos no 100-6annvHotl wkane Oyenka no 5-6ainvbHOU WKane
100-85 OTJINYHO
84-70 XOPOIIIO
69-50 YJOBJIETBOPUTEIHHO
49 u meHee HEYJOBJIETBOPUTEIHHO
Kpumepuu OUeHUBAHUA peuienusn KoMnemeHmHoCmHo-

OpUEHMUPOBGAHHOU 3a0ayu:

6-5 0anyoB BBICTABISIETCS OOYyYalOIIEMYCsl, €CJIM peIIeHUuEe 3aJauu
JEMOHCTPUPYET TIIyOOKOE MOHMMAaHHE OOYyYaroUMMCs MPEIOAKEHHON MPoOIeMbl
U Pa3HOCTOPOHHEE €€ pacCMOTpEeHHE; CBOOOJHO KOHCTpyupyemasi pabota
NpeACTaBiIseT cOOOM JOTMYHOE, SICHOE M MPHU 3TOM KpaTKoe, TOUHOE OIKCAHUE
X0/la pemnieHus 3amaun (MoCIeI0BaTEIbHOCTH (MM BBITTOJTHEHHS) HEOOXOIUMBIX



TPYJIOBBIX JEUCTBUM) M (POPMYIHPOBKY JIOKa3aHHOTO, NPABWIHHOTO BBHIBOJA
(oTBeTa); MPU FTOM OOYUAIOIIUMCS TPEIOKEHO HECKOJIBKO BApPUAHTOB PEIICHUS
WIN OpUTMHAIbHOE, HECTAaHIAPTHOE pelieHue (i Hanbomnee 3Qp¢deKTuBHOE, WIN
HauOosee palMoOHANbHOE, WM ONTHUMAIbHOE, WM €JUHCTBEHHO MPaBUIBHOE
pellieHne); 3aJada pelieHa B YCTAHOBJICHHOE IPENOAaBaTelieM BpeMs WIH C
OTIepEKEHUEM BPEMEHH.

4-3 Oassa BpICTaBIsieTCs OOydaroIIeMycsi, €CJIM pelIeHHe 3a7auu
JEMOHCTPUPYET MOHMMaHWE OOydYarouMmcsl MPeUIoKEHHON MpoOsieMbl; 3agada
pelieHa TUMOBBIM CIOCOOOM B YCTAHOBJIEHHOE MPENoJaBaTeieM BpeMs; UMEIOT
Mecto oOmue ¢pa3pl U (WIM) HECYIIECTBEHHbIC HEIO0YEThl B OMMCAHUU XOJ1a
peleHust ¥ (W) BbIBOJIa (OTBETA).

2-1 Oanna BeICTaBIsAeTCS OOydYalolmeMycs, €Cld pelIeHue 3ajiauu
JEMOHCTPUPYET TMOBEPXHOCTHOE TMOHUMAHUE OO0YYaIOIMUMCS MPEAJIOKEHHON
poOJieMbl; OCYIIECTBIIEHA TMOMBITKA IIA0JOHHOTO DPELICHUs 3a/layd, HO MpU €€
pEeIIeHNM  JIOMYyIIeHBl OmUOKH ©  (WJIM) TPEBBINICHO  YCTAHOBJICHHOE
npenoaaBaTesieM BpeMmsl.

0 0a/JIOB BBICTABIACTCS OOydYAONMIEMYCS, €CIH pEIICHHE 3a7a4d
JIEMOHCTPHUPYET HEMOHUMaHNe 00y4JatoIUMCs IPEATIOKEHHON MPoOIeMbl, U (WIIH)
3HAYUTENIbHOE MECTO 3aHMMAIOT 00Iue (Ppas3bl U TOJOCIOBHBIE PACCYKICHUS, U
(unn) 3a7a4a HE pellieHa.



MUHOBPHAYKU POCCUN
Oro-3anaiHbiil TOCY 1apCTBEHHBI YHUBEPCUTET

YTBEPX/AIO:
3aBenytomuii kadenpoit
Bricnieli MaTeMaTHKHU

H.A . XoxmnoB

«01» centsiops 2023 r.

OLEHOYHLIE CPEACTBA
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1 OHEHOYHBLIE CPEACTBA /UUIA TEKYHIIEI'O KOHTPOJIA
YCIIEBAEMOCTH
1.1 BOITPOCHI JIsd COBECEJOBAHUA

Tema Nel «DemeHTBI JIUHEHO aJre0pbD)

. Martpuiiel. Buaer Mmatpun
. Onpenenurenu 2 u 3 nopsiaka
. OnpenenuTenyu BHICIIUX TOPSIIKOB

. Cucrembl IMHEWHBIX YPABHEHUM

. OgHOpOIHBIE CUCTEMBI IMHEWHBIX YPaBHEHUI
. MccnenoBanne cucTeM JMHEUHBIX YPABHEHUN

1
2
3
4
5. Mertoabl pemieHnst CUCTEM JIMHENHBIX YPABHEHUM.
6
7
8. JluneliHbie oTOOpaXkeHusl (OrepaTopsbl)

9

JluneiiHble PyHKIIMOHAIIBI

10.bununeitnbie 1 KkBagpaTudHble GYHKIUH ((QYHKINOHAIBI U (POPMBI)

Tema Ne2 «BekTopHasi ajired0pa M aHAJIUTHYECKAS TeOMeTPHsD)

JInHelHpIe onepannu ¢ BEKTOPaMU

basuc npocrpancTBa

EBKJINJIOBO MPOCTPAHCTBO F€OMETPUYECKHX BEKTOPOB
A¢uHHas u 1ekapToBa CUCTEMbI KOOPIUHAT
CkaysipHO€ IPOU3BEACHUE

BekropHOe u cMenianHOe MPOU3BEICHNU.

JInauym nepBoro nopsaka

JIuHnm BTOpOrO NMOpsAaKa

[ToBepxHOCTH TIEPBOrO MOPSIKA

= ¥ ©® 2 o ok W Db o=

0. IloBepXxHOCTHM BTOpOro mopsjKa

Tema Ne3 «eMeHTHI QYHKIIMOHAJIBHOTO AHAJIN3A.

JAu¢ppepenunanbHoe ncuyucaeHue GQyHKIUUM OJHOM epeMeHHO»

1. OToOpaxeHus] MHOXECTB.



A S I AN A B T

Mertpuxka.

[Ipenen nocnenoBaTENbHOCTH U IIpeied PyHKIHH.
HenpepbiBHOCTS.

[Tpon3BoaHas GyHKIMM 3a1aHHO SIBHO.

[IpousBoaHas GyHKIIMH 33JaHHON HESIBHO.
ITpon3BogHas PyHKIMM 3a1aHHOM MapaMEeTPUIECKU
Juddepeninansl BEICIIUX MOPSIIKOB

OcHoBHBIE TeopeMbl TU(DPEPEeHIINATHEHOTO UCYUCIICHHUS.

10.UccnenoBanne QyHKIMIA ¢ TOMOIIbIO MPOU3BOIHOM.

[—

A S A T e

Tema Ne4 «HTErpaibHoe HcHucjaeHne GQyHKIMA OJJHOM MepeMeHHOD)

[lepBooOpa3zHas. HeonpeneneHHbl HHTETpas

MeTtoabl UHTErPUPOBAHUSL.

HNHTerpupoBanue 1o 4acTsiam

WNHuTterpupoBaHue paloHaIbHbBIX Ipo0Oei

HuTerpupoBanre TPUTOHOMETPUUYECKUX U UPPALTMOHATIBHBIX (DYHKITHI
OmnpenesieHHbIN HHTErpa

MeTtoabl UHTErPUPOBAHUS ONIPEACICHHOTO UHTETpaia
HNHTerpupoBanne no 4acTaM B OIPENEIICHHOM UHTErpaJIe

FCOMCTpI/I‘{CCKI/IC IMPHUIIOKCHUA OIPCACIICHHOTI'O MHTCIpalia.

10. ®u3nueckue NpUIIOKEHHUS ONPEAEICHHOTO HHTErpaIa.

Tema NeS «/ludpPpepennuanbHoe ucumnciaeHne PyHKUMA MHOTHX NepeMeHHbIX.

A e

o

JAuddepenunaibubie ypaBHEeHUA»

HNuddepennuarn.

[IpouzBoaHbIE PYHKIIMU HECKOIBKUX IEPEMEHHBIX.
DKCTPEMYMBHI.

[Tpunoxenus OHII.

OObikHOBEHHBIE U] PepeHIInaTbHbIE YPaBHEHHS 1-T0 MOPSIAKA: TUIIBI U
METO/Ibl PEIICHUS.

Jluneiinbie nuddepeHmanbHbIe ypaBHEHHUS.



7. YpaBuenusa bepuynnu, Kiepo

8. OObikHOBeHHBIE U (PepeHIInaNbHbIe YPaBHEHUS 2-TO TIOpAJIKA: TUITI U
METO/IbI PEIICHMUS.

9. OO6bIKHOBEHHBIE TU(DPepeHIIMATbHbIE YPABHEHHSI BBICILIUX TOPSIKOB: TUIIBI
Y METOJIbI PEIICHUS.

10.ITpunosxenus tudPpepeHraibHbIX YpaBHEHUN.

Tema Ne6 «Pacuer BeposiTHOCTEH ciiy4ailHbIX cOObITHIl. [IoBTOpHBIE
HCIBITAHUS»

KombunaTopuxka.

OCHOBHBIE IOHATHSI TEOPUH BEPOATHOCTEN.

Teopembl CII0XKEHUSI, YMHOKEHHS BEPOSTHOCTEN.

dopmyJia IMOITHOW BEPOSITHOCTH.

dopmyiia bepryum.

JlokanbHas, MHTErpalibHas Teopemsl Jlamaca.

®opmyna Ilyaccona.

Nk wbd =

Tema Ne7 «Ciurydyaiinbie BeJJUYHMHbI. OCHOBHBbIE 3AKOHbBI pacnpeaeJeHus
CJIYy4ailHBIX BeJTUIHH»

1. JIuCKpeTHBIE CIydailHbIE BEJIMYUHBI.

2. HENpEpbIBHBIE CIyYalHbIE BETUYUHBI.

3. YucnoBble XapaKTEPUCTUKH CIIyYaWHbBIX BEIUYMH.

4. OCHOBHBIE 3aKOHBI PaCIIPEICICHUS

Tema Ne§ «MaremaTnuyeckass CTaTUCTHKA)

1. BribopouHblif METO/I.

2. CratucTHYeCKHE OLIEHKU NapaMeTPOB paCIpeIeICHUS.

3. Craructrueckas NpoBepKa CTATUCTUYECKUX TUIIOTE3.

4. DyeMEeHTBI KOPPEIAUMOHHOTO aHAIN3a
[lkana oueHnBanus: S-OanipHasl.

KPUTEPUU OLNIEHUBAHUA:

5 6amnoB (MM OLEHKA «OTIMYHO») BBICTABIAETCA OOyYarOIIEMYCsl, €CIU OH
NpUHUMAeT aKTHBHOE YydacThue B Oecele MO OOJBIIMHCTBY 00CYXIaeMbIX

BOINIPOCOB (B TOM YHCIIE€ CaMBIX CJIOKHBIX); JIEMOHCTPUPYET CHOPMHUPOBAHHYIO



CIIOCOOHOCTh K JIMAJIOTUYECKOMY MBIIIJICHUIO, MPOSIBISET YBAKEHUE U UHTEPEC K
WHBIM MHEHUSIM; BJIaJIeeT IIyOOKUMHU (B TOM YHCIIE€ JOTOJHUTEIHHBIMH) 3HAHUSMU
0 CYyIIECTBY OOCYXXKAaeMbIX BOIIPOCOB, OPATOPCKUMH CIIOCOOHOCTSAMH U
npaBuJIaMHu BEJCHUS MOJEMUKU;, CTPOUT JIOTHYHbIC, apTyMEHTUPOBAHHbBIE, TOUHBIE
Y JJAKOHUYHBIC BBICKA3BIBAHUS, COMPOBOXKIACMBIC SPKUMHU MPUMEPAMH; JIETKO U
3aMHTEPECOBAHHO OTKJIMKAETCS Ha HEOXKUJAHHBIE PaKypChl Oece/bl; He HyXAaeTCs
B YTOUHSIOIIMX U (MJIK) AOTOTHUTENBHBIX BOMPOCAX MPENoaaBaTes.

4 Oamra (WIM OIEHKA «XOPOIIO») BBICTABIACTCA OOydYaroleMycsi, €Clii OH
NpUHUMAET ydactue B o0cyxaeHuu He MeHee 50% IMCKYCCHMOHHBIX BOMPOCOB;
MPOSIBJISIET YBAXKEHUE M MHTEPEC K MHBIM MHEHUSIM, JI0KAa3aTeIbHO U KOPPEKTHO
3alUIIAaeT CBOE€ MHEHUE; BJIa/IE€T XOPOIIUMHU 3HAHUAMHU BOIIPOCOB, B 00CYXKICHUU
KOTOpPBIX TNPUHUMAET Yy4YacTHE, YMEET HE CTOJbKO BECTHU IMOJIEMHKY, CKOJBKO
y4acTBOBaTh B HEHl; CTPOUT JIOTHYHBIE, ApTyMEHTUPOBAHHBIE BBICKA3bIBaHUs, CO-
IIPOBOKJAEMBIE MOIXOIAIIMMU MPUMEpPAMU; HE BCEI/a OTKIMKAETCS HA HEOXH-
JAHHBIE paKypchl Oecelbl; HE HYyXJaeTcs B  YTOUHAOIIMX W (WJIH)
JOTNOJHUTENBHBIX BOIPOCAX MPEIOJaBATENS.

3 Gasuia (MM OLIEHKA «YAOBJIETBOPUTEIBHOY ) BBICTABIISIETCS O0YYAIOIIEMYCsl, €CITU
OH TMpHHMMAeT ywyacTHe B Oecele MO OJHOMY-ABYM Hauboiee MpOoCThIM
00Cy’XJJTaeMBbIM BOIIPOCaM; KOPPEKTHO BBHICIYIIMBACT WHBIE MHEHUS; HEYBEPEHHO
OPUEHTHUPYETCS B COJAEpKaHWU OOCYXIaeMbIX BOIPOCOB, MOPOM JIOMycKas
OIIMOKK; B TOJIEMUKE IMPEANOYUTAET 3aHUMATh MO3HUIMIO 3aUHTEPECOBAHHOTO
CyliaTensl; CTPOMT KpaTKhe, HO B I€JIOM JIOTMYHBIE BbICKa3bIBAHUA,
CONpPOBOXKAAaeMble  HauOoyiee  OYEBUIHBIMM  NPUMEpaMH;  TepsAeTcs  Mpu
BO3HMKHOBEHUHU HEOKUJAHHBIX PAKypCOB Oecelbl U B 3TOM Cllydae HY)KIAeTcs B
YTOUHSIOIIMX U (WJIK) AOMOJTHUTENIbHBIX BOIPOCAaX MPEnoaBaTelis.

2 Oamna (WM OLIEHKA «HEYOBJICTBOPUTEIHLHO») BBICTABIACTCS OOydYarOMIEMYCH,
€clii OH HE BIAJEET COJEepKaHHEM OOCYKIAEMbIX BOIPOCOB WM JOIYCKaeT
rpyOble OIIMOKM; MAacCUBEH B OOMEHE MHEHMSIMHU WJIM BOOOIINE HE Y4acTBYET B

AUCKYCCHUH, 3aTPyAHSCTCA B IOCTPOCHHMU MOHOJIOTMYCCKOI'O BbICKA3bIBAHHA U



(I/IJII/I) AOITyCKacT OIMOOYHBIC BbICKA3bIBaHWA; IIOCTOAHHO HYXIACTCA B

YTOUYHAIOIINX 1 (I/IJ'II/I) AOIMOJHHUTCIIbHBIX BOIIPOCax IMPEIroaaBaTclisd.

2 OLIEHOYHBIE CPEJICTBA JJIsI TIPOMEXXYTOUYHOM ATTE-

CTAIIUA OBYYARKOIIIUXCA
2.1 BAHK BOITPOCOB 1 3AJTAHUI B TECTOBOM ®OPME
2 31 1 0-5
l.A=| 0-15;B=| 21 4 |. C=3A+AB. DOneMeHT Cy; Marpumsl  C
-2 13 -13 0
paBeH .
1)8 2)9 3)-3 4)11 5)3
2.Ecm f(x) =2x% —x—6, A= (_1 2], To Matpuua f(A) paHa . 1)(_3 6 j
4 0 — 28 -6
(13 —6] (—3 oj (3 —4] (11 —2]
2) 3) 4) 5)
-12 10 22 -6 6 0 -4 10
0 3 2
3. Onpenenmurens (2 1 -2 paBeH
I 1 6
1000 999 300
4. Onpenenutens | 999 999 299 | pasen .
1 -1 1
1)-700  2)-300 3) 0 4)300 5)700
5. Ecnu matpuna (2 IJ ABIIsieTCS 00paTHOM K MaTpuIle (_1 : J,
3 x 3x -2
TO X paBeH .
I)x==I 2)x=0 IHx=-1 4) x=1 35x=12
1 0 2 b;; b, bz
6.Bcm A=[-1 1 -1|, A= by; by, by |, TO cymma
0 1 2 bs; bz, bss
{b23tb31} paBHa .
1)1 2)-1 3)2 42 5)0
0 -1 0 O
7. Panr maTpuubl “ho 0o paBeH
0 0 0 -1
0 0 -1 0
3x-3y+2z=2,
8. Onpenenurennb A OCHOBHOM MaTpHIbl CUCTEMBI { 4Xx —5y+2z =1, pasen 4. Ecimu Ax,
5x—6y+4z=3
Ay, A, — BcrmoMorarenbHble onpeaenuTenu, purypupytoumme B popmynax Kpamepa, To

JUIl JAHHOW CHCTEMBI cymMmMa X + Ax paBHa



=-3x+y+2z=-1,
9. Marpuna, oOpaTHas K MaTpuue A  CUCTEMBI 6x +5y+4z=28, wumeer Bujg
5x+3y—-2z=-1

-22 8 -6
Al=—]32 -4 24 , mpuueMm det A =84 . Eciu (X(,Yyg,Zp) - pEIIEHUE CUCTEMBI, a
84 -7 14 =21
Aj; - anreOpanyeckoe JONONHCHHE ODJIEMEHTAa aj Marpuusl A, TO cymma X+ Aj,
paBHa . 1)-21 2)5 3H17 421 5)27
2x —y+3z =3,
10.IToce mpuBeneHUsI CHCTEMBI ypaBHEHUHN < 4xX + 2y + 5z =13,
6x+y—-4z=4
2Xx —y+3z=3,
K  BUOY 4y—-z=p, cymma p+q paBHa
4y—-13z=q

12 2)-3 32 4H3 52
1

11. Beruncnoute npenen GpyHKIHHA B TOYKE: lim (3 — ij_z .
x—1
1) e7? 2) e 3) 2 4) -3
12. Yucnosas pynknus f onpenenena u HenpepsiBHA Ha otpeske [0;5], mpuuem f Bo3pactaet
Ha Kax0M u3 oTpe3koB [0;1], [2;3] u [4;5] u yObIBaeT Ha Kakx10M U3 oTpe3koB [1;2] u
[3;4] u, xpome Toro, £(0)=0, f(1)=5, f(2)=-1, f3)=0, f(4)=-2, f(5)=2.
VYkaxurte 4nciio KopHen ypaBHeHus f(x) = —1.
1)4 2)3 31 4)2
X
13. Haiingute npousBoanyto ¢pyHkuu f(x) = L
X

X X X
1 _e_2 2) X 1 3) € (x2 1) 4) € (x2+1)
X X X
X2
14. Berunciure mpeaent GyHKIMHA B TOUKE: lim ———.
P by x—=>01—+/cos2x
1 2)0 3)2 4) oo

15. ®ynkmus f(x) = 5x* —4x7 +1n’ x npeacTaBieHa popmysnoi Tewmopa:
f(x)=cop+ci(x—D+cp(x— 1)2 +c3(x — 1)3 + octarounslif wieH. Haitnure koaddurment c, .
1)—18 2)9 3) 18 4)-9

16. Haiinure HamMenbluee 3Hadenue Qpynxmuu: f(x)=2% —4x-1n2
1)1 2) 2—4In2 3)-1 4) 41-2In2)

- nvn+2n¥n —+n +3
17. BeraucnauTe npenen mocieaoBaTebHOCTH:  lim 3 5
n—o l+n+n’” +2n>

1) 1/2 2)2 3)0 4) oo



1

18. Beruucnute npenen GyHKIMK B TOYKE: lim 2
-X

x—1
1) e!? 2) &3 3) 1 4) oo
19. Yucnosas pynknus f onpenenena u HenpepsiBHA Ha otpeske [0;5], mpuuem f Bo3pacTaet
Ha Kax0M 13 oTpe3koB [0;1], [2;3] u [4;5] u yObIBaeT Ha Kaxk10M U3 oTpe3koB [1;2] u
[3;4] u, kpome Toro, f(0)=0, f(1)=35, f(2)=1, f(3)=4, f(4)=-2, f(5)=6.
VYkaxxuTe 4nuciao KopHer ypaBHeHus f(x) =2.
)5 2) 3 3)4 4)2
20. Haiigute nmpousBoanyo pynkmnun f(x) = cos’ (x2 +2x) .
1)3 0052(7<2 +2x)(2x+2) 2)3 cosz(x2 +2x)(— sin(x2 +2x))(2x +2)
3) 3sin?(x2 +2x)(2x +2)  4) 3cos?(x? +2x)sin(x? + 2x)(2x + 2)

. sin(2lnx
21. Beruucnute npenen GyHKIUMA B TOUKe: lim (—1) .
x—>1 X-

1)2 2)0 3) cos2 4) o0

22. Ddynxuus f(x) =x* +4x% - 1
x+1

npejacrasieHa Gopmynon Telnopa:

f(x)=cop+ci(x—D+cr(x— 1)2 +c3(x - 1)3 + ocrarounblii uneH. Haiinure koaddunueHt

Cr.
1) 79/8 2) 81/8 3)9/4 4) —1/4

4/x -3

x+1

23. Haiigute HauOosnbluee 3HaueHue GyHkuuu: f(x) =

1 2) 4 3)1/2 4)0,9

dx

24. Halinute HeonpeaeIeHHbIN HHTErpat: I
\/1 —x? arcsin x

1) In|x|-In|arcsin x |+C 2) In|xarcsin x |[+C 3) Vi-x? +C 4) In | arcsin x | +C
1 5
25. IlepBooOpasnas pynkuuu f(x) umeer Bug F(x) = X Brrucmire J.f (x)dx .
X

1
24+1n5

25

1 1
1) - 2) —In5 3) —In5 4) 4
) ) 335 )3 )

26. Haiigute HeonpeaeieHHbIH HHTETpall: I x> (x— 2)17 dx .

1 20 4 19,2 18 1 3 18
) —x-2)"+—(x-2) " +—=(x-2)°+C 2) —x°(x-2)°+C
)20( ) 19( ) 9( ) )54 (x-2)
3) Lx2x-2)8+C s L3x-2)7 4
18 3
e2
27. IlepBooOpa3Has pyHkuuu f(x) HMeeT BUA F(x):li. Beruucnure jf(x)dx.
nx
c
2 2
1 e” —2e e
1) — 2 3) — 4
: D ) e



5
28. .IlepBooOpa3znas ¢pyHkuuu f(x) umeer Bua F(x) = ln_x Boruncnure J.f (x)dx .
X

1

29. Haitnure miomanb GUrypsl, orpaHUYCHHON JIUHUAMH Y = x?-3x wu y=0.

30. Haiimure nnuny KpuBOi x = x(t), y = y(t), ecmu x'(t) =2t —% ,

1
y'(t) = t2+1+¥, 1<t<2.

31. [Imomanpe ceyeHus Tena MIOCKOCThIO X = C BeIpaxkaeTcs Gopmynoin  S(c) =
1+c

0<c<l.
Haitinure 00BeM 3TOTO TENA.

32. Ilnomaas cedeHus Tena MIOCKOCThI0 X =C BhIpakaeTcs Gpopmystoit S(c) = 2°,
0 <c<1.Haigure
00BeM 3TOrO Tena.

1) L 2) 1 3) In2 4)2
In2

1

33. Ilnomans cedyeHus Tena MIOCKOCThI0 X = C BhIpaxkaeTcs ¢popmynoit S(c) =

1+c? ’
0<c<lI.
Haiigure 00beM TOTO TETA.
1) n/2 2) n/4 3)1/2 4)3/4

34. HammpaBnenue HanObIcTpeliiero Bo3pactanus GpyHkuun f(X,y,z) = X + y2 - 2xyz3 B
Touke P(1;-2;—1) 3amaeTcs BEKTOPOM
1) (1;2;-6) 2) (3:8;-12) 3) (-1;-2;6)
4) (-2;-2;-6) 5) (=3:-2;12)
35. YkakuTe BUJ IV1aBHOM JTMHEHHONW 4YacTH NpUpalieHus GpyHKIN
f(x)=1(x1,X7,X3,X4) = XX + 2x1x% + x% —3x3X4 — xzx% B OKPECTHOCTH TOYKHU
X0 =(2;,-1;3)
1) —3dx; +4dx, —5dx3 +3dxy4 2) 3dxy —4dx, —17dx3 —3dx4
3) 3dx —4dx, + 5dx3 —3dxy 4) 3dx; +4dx, +5dx3 —3dxy
5) —3dx; —4dx, —5dx3 +3dxy4
36. IlpousBogHas GyHKIUH Z = x2 - y3 +In(x +2y+1) B Touke P(-2;1) 1mo HampaBIECHUIO
BEKTOpa a = (I;-2)paBHa __
37. Uccnenyiite nosenenue pynkunu f(x,Xy) IBYX HEPEMEHHBIX B OKPECTHOCTH TOUKH
P(—1;2) H3BecTHBI:
1) 3nauenue pynkun B Touke P: f(—1;2) =4
2) rpaguent GyHkuuu B Touke P: grad f(-1;2) = (3;-5)
3) MaTpuLa BTOPBIX TPOU3BOIHBIX (QYHKIIUH B TOUKe P:

o’ | (3 4
aXian - 4 -2

Konkperusupyiite u 3anummure popmyiy Telnopa BToporo nopsijika




s ¢pyskuun f(Xq,Xp) B okpecTHOCTH P.

38. Uccnenyiite Ha SKCTpeMyM (QYHKIHIO Z = —x2 - Xy — y2 +X+Yy.

39. Ykaxxute HampaBieHue (BEKTOpP) HAUOBICTpEiiIero Bo3pactanus GyHKIUN
f(x,y,2) = xy+yz—e*"?Y B rouke A(2;1;1)

1) (0;4:1) 2) (0;5:1) 3) (0;1;1) 4) (1;4:1)

40. Cuna F = F(x,y,z) sBnsercs rpaguenToM QyHKIHM u(X,y,z) = X

paboTy 3TOU CUJIBI IPU NIEPEMEIICHUHN TOYKH €€ Mpuioxkenus u3 Touku A(1;—1;1) B
touky B(0;2;3)

2 _ y3 + Z4. Haiinute

1)-10 2)76 3) 86 4) 70
3 p—
41. Haiinure oOmmit maTerpan audepeHnanbHoro ypaBHeHus: y' = x2 ! .
yo+1
42. Haiinute obuiee peuienne auddepeHnnanbHoro ypaBHeHMs
y' - DAY cos X Ha uHTepBane (0;o).
X
43. CocraBbTe Takoe JTUHEHHOE 01HOpoIHOE AU (epeHInanbHOe ypaBHEHHE C

HOCTOSIHHBIMHU K03 punimenTamu, yTo0bl GYHKIUU Y| = e n yo = e>*

00pa30oBbIBaIN (PyHAAMEHTAIBHYIO CUCTEMY PEIICHHH 3TOr0 YpaBHEHHUSI.

44. Y kaxxuTe BUJl 3aKOHA PaclpeAeIeHus: CIy4ailHOW BETUYUHBI:

1) PaBHOMEpHOE pacrnipeeneHue.
2) HopmainbHOE pacrpeeneHue.
3) bunoMuanbHOE pacnpeeneHue.

4) Pacnipenenenue [lyaccona.

45.Ykaxute Gpopmyity, 0 KOTOPOH HAXOAUTCS BEPOATHOCTh HACTYTIIICHUS
3HAYEHUS CIy4alHOU BEIUYUHBI:

1) ®opmyna beprysu.
2) Knaccuueckoe orpesiesieHue BEpOITHOCTH.
3) ®opmymna Ilyaccona.

4) Teopembl CyMMBbI U IPOU3BEICHUS BEPOSATHOCTEH.

46.]11s1 HOBOTOHEH JoTepen otnedatanu 1000 GuneToB, u3 koTophix 80
BBIUTPHIIIHBIX. KakoBa BEpOSTHOCTH TOTO, YTO KYILJICHHBIN OUJIET OKa-
YKETCSl BBIUTPBIIIHBIM?

1)0,8 2) 0,02 3) 0,08 4) 0,081



47.113 reHepalIbHOM COBOKYITHOCTH M3BJICUeHa BhIOOpKa oObeMa n. Haiitu
BBIOOPOYHOE CpeHEE.

Xi (1 R W4
IIr2 (1 |7
1) 3 2) 32 3)3,3 4) 2.9 5) 3.1

48.Ilycth X - HOpMaAIBHO pacnpeesieHHas ciaydaitHas BenuunHa. M[X]=1,
D[X]=9. Toraa mioTHOCTb pacupeneeHus UMEET BU/L:

(a1 (a9 (-1 (a1

1) f(x)zwlz—ﬂe S e T Y fWe=pme ® 4 W= e

49.NmeroTcd 3 mapTUU KOMITBIOTEPOB, HACUUTHIBAIOIINE COOTBETCTBEHHO 20,
30 u 50 mtyk. BeposATHOCTH TOr0, YTO KOMITBIOTEPHI, TPEICTABICHHbBIE
Pa3HBIMU 3aBOJIaMU, TPOUIYT TAMOKEHHBIN KOHTPOJIb, PaBHbI
COOTBETCTBEHHO 15 ATuX naptwuii: 0,7; 0,8 u 0,9. KakoBa BepOSITHOCTD
TOT0, YTO BbIOpaHHBIN Haynauy | u3 100 1aHHBIX KOMIBIOTEPOB MPOUIET
TaMOXEHHYIO aTTECTALINIO?

1)0.76 2) 0.64 3) 0.83 4) 0.85

50.ITpousBenennem nByx coobiTrii A u B HazbBawoT coosiTue C =AB
1) cocrosiiee B COBMECTHOM HACTYIUICHUH dTHX COOBITHIA

2) mpouCXOosIIee TOTAa U TOJIBKO TOr/Ia, KOT1a MPOUCX0oauT coObiTre B, HO He
IPOUCXOIUT COObITHE A

3) cocrosiiee B HACTYIUICHUH XOTs ObI OJTHOTO U3 ATUX COOBITUI

4) mpoucXosIIee TOTrIa U TOJIBKO TOT/Ia, KOT/Ia MPOUCXOIUT COOBITHE A, HO HE
IpOUCXOAUT coObITHE B

51.Cymmoti 1Byx coObiThii A 1 B HazwiBaroT coObiTue C =A+B
1) cocrosiiiee B COBMECTHOM HACTYIUIEHUU 3TUX COOBITUIN

2) mpoucxoAsIIee TOTa ¥ TOJIBKO TOT/Ia, KOTJa MIPOUCXOIUT coObITHE B, HO He
MPOUCXOUT COOBITHE A

3) cocTosiee B HACTYTUICHUH XOTS OBl OJTHOTO W3 3TUX COOBITHIA

4) mpoucxosIee Tor/1a U TOJAbKO TOT/1a, KOTJa MIPOUCXOIUT COOBITHE A, HO HE
MIPOUCXOIUT COOBITHE B



52.J1Boe urpatot B maxmMaTsl. CoObITHE A 03HAYaeT, YTO BBIUTPAJ MEPBbIi
UTPOK, cOObITHE B — 4TO BBIMIpasl BTOpoil Urpok. YTo 03HayaeT coObITHE
BA?

1) BeIMTpas NEPBBIA UTPOK 2) HUUBS

3) BeIMTpall BTOPOMl UTPOK 4) BEIUTpaAI 00a UTPOKa

53.Co0bITHE Ha3bIBACTCS JOCTOBEPHBIM B IAHHOM HMCIIBITAHUH, €CIIH:
1) oHO 3aBEOMO HE TPOUCXOIUT 2) OHO HEM3OESH)KHO MTPOUCXOIUT

3) ero Hemnb3sl 3apaHee MPOTHO3UPOBATH 4) OHO HE 3aBUCUT OT IPYTOTO COOBITHUS

54.Ecnu aBa cOOBITHS HE MOTYT IPOU30MTH OAHOBPEMEHHO, TO OHH
Ha3bIBAIOTCS:

1) HE3aBUCUMBIMU 2) HECOBMECTHBIMH 3) COBMECTHBIMU 4) 3aBUCUMBIMU

55.Pacuét BeposTHOCTEH COOBITHI TTPOU3BOIUTCS MO PopMyJie KIIaCCUYECKON
BEPOSITHOCTHU, €CIIA IMTPOCTPAHCTBO AJIIEMEHTAPHBIX UCXOI0B

1) KOHEUHO U BCE MCXO/Ibl PABHOBO3MOXKHbBIE 2) OECKOHEYHO

3) HenpepbIBHO 4) KOHEYHO

56.1udpst 1, 2, 3, ..., 9, BEIIUCAHHBIE HA OTACIBHBIC KAPTOYKHU CKIIAJBIBAIOT B
SIIMK Y THIATEIbHO NepeMenrBatoT. Hayraj BBIHUMAOT OIHY KapTOUKY.
BeposiTHOCTB TOT0, UTO YKCII0, HAMMCAHHOE HA 3TON KAPTOUYKE YETHOE
paBHO

1) 4/9 2) 0,4 3)0 40,7

57.bpocaercs urpanbHas KOCTb. BEpOATHOCTH TOTO, YTO BBINAAET, TPAHb C
YETHBIM YMCJIOM OYKOB paBHA

1) % 2) 4/13 3)1/6 4) 13A

58.Pebenok umeet Ha pykax 5 kyoukos ¢ OykBamu: A, K, K, JI, V .
BeposiTHOCTB TOTO, 4TO peOeHOK cOOepeT U3 KyOMKOB ClI0BO "KyKJja'" paBHa

1) 1/60 2)0 3) 0,4 40,3



59.B ypue Haxoautcst 7mapoB:2 Oemnbix, 4 yepHbIX U | KpacHbIil. BerHIIMaeTCS
OJIVH map Hayraa. BeposTHOCTH TOT0, YTO BRIHYTHIN map OyAeT 4EPHBIM
paBHa

1) 4/7 2)2/7 3)1/7 4)0,8

60.OTHOLIEHUE YKCIIa UCTIBITAHUM, B KOTOPBIX COOBITHE MOSABUIIOCH, K 0011IEMY
yucity (GaKTUUYEeCKU MPOU3BEACHHBIX UCIIBITAHUIA HAa3bIBACTCS

1) kaccu4yeckou BEPOSATHOCTHIO 2) OTHOCUTEJIBHOW YaCTOTOM
3) duznueckoit yacToTOM 4) reoMeTpUYECKON BEPOSATHOCTHIO

61.0T1HOIIEHNE Mepbl 00JaCTH, OJArONPUATCTBYIOLIEH MOSBICHUIO COOBITHUS, K
Mepe Bcel 00J1acTH Ha3bIBaeTCs

1) kaccuyeckoi BEpOSATHOCTHIO 2) OTHOCUTEJIBHOW YaCTOTOM
3) duznueckoit yacToTOM 4) reoMeTpUYECKON BEPOSITHOCTHIO

62.bpouieHsl 1Be UTpaIbHbIE KOCTH. BEpOATHOCTH TOTO, YTO CyMMa BBIMABIIHX
O4YKOB paBHA, 7 paBHA

1) 1/6 2)1/3 3)7/36 H12A

63.BeposITHOCTh TOCTOBEPHOTO COOBITHS

1)0omnbme 1 2) paBHa 1 3)paBna 0 4)menbiie 1

64.BeposaTHOCT OSIBICHUS COOBITHSL A ONpeessieTcsl HEPaBeHCTBOM

1)0<P(A)<1 2) 0<P(A) <1 3) 0<P(A) <1 4)0<P(A)<1

65.B nByx sinukax HaxoAsATcs etand: B mepBoM 10 (M3 HUX 3 CTaHIapTHBIX),
BO BTOpPOM —15 (13 HUX 6 cTaHJIapTHBIX). M3 KaK10TO AllIUKA HAayAaqdy
BBIHUMAIOT 110 OJTHOM JieTaniu. BeposaTHOCTh TOT0, 4TO 00€ AeTanu
OKaXXyTCs, CTaH/IAPTHBIMU PaBHA

1)0,12 2)21/30 3)2/3 4)0,6

66.B kpyr pagnyca 2 cM moMenieH MEHbIINI KpYT paanyca 1 cM. BeposTHOCTB
TOT0, YTO TOYKA, HayJjauy OpoIIeHHas B OOJBIION KPYyT, MOMAET TAKXKE U B
MaJiblid Kpyr paBHa



1) 1/4 2) 172 3) % 4)41/72

67.A00HEHT 3a0bLT MOCeHIO Py HOMepa Tele(oHa 1 MOITOMY HabupaeT
e¢ Hayraj. BepodaTHOCTB TOro, 4TO eMy MpUAETCS 3BOHUTH, HE O0JIee YeM B
3 mecTta paBHa

1)0,3 2)0,1  3)0,6 4)08

68. 1151 HEKOTOPOIl MECTHOCTH YUCJIO NACMYPHBIX THEW B HIOHE PABHO LIECTH
BEPOSATHOCTH TOTO, YTO | MIOHA sICHAS ITOroJla paBHA

1)6/30 2)4/5 3)2/3 4) 1/30

IIIkaja oueHWBAHUS Pe3yJbTATOB TECTHPOBAHHUS: B COOTBETCTBHH C
JEHUCTBYIONIEH B YHHBEPCUTETE OAUTbHO-PEUTHHIOBOM CHUCTEMOW OIICHUBAHWE
pe3yJIbTaTOB MPOMEXKYTOUHOM aTrrecTauu OOyYaroIIMXCsl OCYIIECTBISETCS B
pamkax 100-OamnpHOM  IIKanmpl, TpPU 3TOM MaKCUMaNbHBIM  Oamn 1o
IPOMEXYTOUHOM aTTecTanuu oOOydalluxcs Mo o4HOM ¢Gopme oOydeHus
cocTaBisieT 36 0aioB, MO OYHO-320YHOM W 3a04HON (QopMam oOyueHuss — 60
6amnoB (ycranoBieHo noioxenuem I1 02.016).

MaxkcuManbHbIN 0ali 3a TECTUPOBAHUE MPEACTABISET COOOM pa3HOCTh ABYX
YHCeNl: MAaKCUMaJIbHOTO Oajia 1Mo TPOMEXKYTOYHOW aTTecTaldu I JaHHOW
dbopmbl  00yuenus (36 wm 60) uW MakcuMajabHOrO Oa/ia 3a pelieHue
KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOM 3a1aun (6).

bamn, momydeHHBIH OOy4arommMcsl 3a TECTHUPOBAHHE, CYMMHUPYETCS C
0ayuioM, BBICTaBJICHHBIM €My 3a PEIICHHE KOMIETEHTHOCTHO-OPHUEHTHPOBAHHON
3a/1a4m.

OOmuit Oam1 Mo MPOMEXYTOUHOM aTTecTallud CyMMHpYeTcs ¢ Oasiamu,
MOJyYE€HHBIMH 00YYarOIIUMCS [0 pe3yiabTaTaM TEKYIIEero KOHTPOJIS YCIEBAEMOCTH
B TECUYECHHE CEMECTpa; CyMMa OajsIOB MEPEBOAUTCA B OICHKY MO AUXOTOMHUYECKON
mKane (s 3adera) WM B OIEHKY MO S5-OayuthbHOW ImKane (s 2K3aMeHa)
CJIeIYIOIIUM 00pa3oM:

CootBerctBue 100-6aIbHOM M TUXOTOMUYECKON TITKAJ
Cymma 6annos no 100-6annvrnoti wikane | Oyenka no OUXomomuyeckou wKaje
100-50 3a4TEHO
49 u meHee HE 3a4TEHO

CooterctBue 100-0amnpHOM U 5-0aTbHOM HIKAT
Cymma 6annos no 100-6annvHoul wxane Ouyenxa no 5-6annvHoll wKane
100-85 OTJINYHO




84-70 XOpOUIO
69-50 YJOBJIETBOPUTEIHHO
49 u MmeHee HEYJIOBJIETBOPUTEIHHO

Kpumepuu oyenueanus pe3yibmamos mecmupoeanus:
Kaxnapiii Bompoc (3amaHue) B TECTOBOM (opMe OILIEHMBAETCS IO
JIMXOTOMHYECKOM IIKajIe: BRIITOJIHEHO — 2 0aJijia, He BBIOoJHEeHO — () 0aJ1J10B.

2.2 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 3A/TAYH

3amaga 1. Haiitu ob6beM Tenma, oOpa3oBaHHOTO BpalleHHEM BOKpyr ocu Ox
Gurypel,  OrpaHHMYEHHOH JIMHUSAMH y =sinx, y=0, 0<x<n

33,[[8}13 2. CocTaBuUTb YPaBHCHHUC KacaTeJIbHOM INNIOCKOCTH K IMOBCPXHOCTHU

22\19—x2—y2

B TO4YKe M (1;2;2)

3amauva 3 [Ins curHanuzanuu 00 aBapuu YCTaHOBJIEHBI J1IBA HE3aBUCHMO
paboTamMx CUrHaIn3aTopa. BeposiTHOCTh TOTO, UTO IIPHU aBapUM CUTHAIU3ATOP
cpabotaet, paBHa 0,95 nyst nepBoro curnanusatopa u 0,9 s BToporo.
BeposiTHOCTB TOTO, YTO MPHU aBapuu CpadOTAET, TOIBKO OJIMH CUTHAIM3ATOp paBHA

3amaya 4 Otaen TEXHUYECKOTO KOHTPOJIS TPOBEPSIET U3AENNS HA CTaHJAPTHOCTb.
BeposiTHOCTB TOTO, YTO M3/€IME CTaHAAPTHO, paBHa 0,9. BepodaTHOCTH TOro, 4TO
13 IBYX IIPOBEPEHHBIX U3JEIUN TOJIBKO OJHO CTAaHAAPTHOE paBHA

3amaua 5
Jlana unaTerpanbHasi pyHKIMS HEMIPEPHIBHOW CIy4YailHON BEIHUMHBI X

e

0, npu x <0

F(X)=<%X3, mpu 0<x <2

1, npu x > 2

\

HaiitTu mIoTHOCTE  pacmpencneHuss BEpPOSATHOCTEHW, MaTeMaTH4YeCKOe
0’XKMJAHUE U JUCIIEPCUIO CIIyYalHOW BEJIMYHHBI.

3amaua 6



3ajaH BapyallMOHHBIN Pl BHIOOPKHU
Xj 80 95 100 115 140 155 160

n; 4 6 10 40 20 12 8

a) HaWTU BBIOOPOYHOE CpeHEee, BBHIOOPOUYHYIO JIUCIIEPCHIO, BBIOOPOUYHOE
CPEMHEKBAIPATHUYECKOE  OTKJIOHEHWE, HCIPABIECHHYI0  BBIOOPOYHYIO
JUCTEPCUI0,  UCIOPABIEHHOE  BBIOOPOYHOE  CPEAHEKBAAPATUUECKOE
OTKJIOHEHHE, HadaJIbHbIE W [IEHTPATbHbIE MOMEHTHI 3-T0 U 4-TO MOPSIIKOB,
ACUMMETPHIO U IKCIIECC;

0) mocTpouTh Ha rpaduKe IMIUPUUYECKYIO (YHKITUIO paclpeeeHus;
B) IOCTPOUTH Ha TpaduKe MOJUTOH OTHOCUTEILHBIX YaCTOT BHIOOPKHU;

T') IOCTPOUTH Ha rpavKe TUCTOTPAMMYy OTHOCUTEIbHBIX YaCTOT.

3amaua 7

Haittn noBeputenbHbI MHTEPBAN IJIs1 OUEHKM MAaTEMAaTHYECKOTO OKHUIAHUS
a HOPMAJIBHOTO PACHOPEACICHHS C HAIAEHKHOCTHIO P =0,95, 3nas BBIOOPOYHOE

cpeniee X, =10,2, ob6bem BbIOOpkH n =16 u  TeHepaabHOE

CPCAHCKBAAPATHICCKOC OTKIIOHCHHUE C = 4,

3amaua &

Jlnma nByX cilydyalHbIX BeJIMYMH X, Y TIPOBEIACHA CEPUA HCIBITAHUU.
Pe3ynbratThl HCTIBITAHUN 3alMCaHbl B CAEAYIOIIYIO KOPPEISIIMOHHYIO TaOIUILY

X
v 0 1 2 3 4 5
1 — 3 1 N [ | —
2 1 2 2 — | =1 =
3 — — 1 4 3 1
4 — — | =] = 1 2

a) BeruncnuThk BEIOOPOUYHBIE CpEHUE, HEYTOUHEHHBIE TUCTIEPCUH U
CpeIHEeKBapaTUUYECKIE OTKIOHEHUS JUIsl 00enX BeIMUMH X U Y, KOBapUaIUIO U
kodppunuent koppensiunu R(X,Y).

6) IIpoBeputh st nmoBeputTenbHOW BeposTHOocTH P = 0.95 3HAUMMOCTH
koadpunmenta koppensuuu R(X,Y), nons3ysce kputepueM CThIOEHTA.



B) Hanmcate ypaBHeHus npsMbix perpeccud Y Ha X u X Ha Y.

r) B noaxonsdmem macmradbe n3o0pa3uTh Ha rpauke BCe TOUKU C KOOpJAUHATAMU
(X, y) U3 KOppeNIMOHHON TaOIUIBI U IPSIMBIE PETPECCUHU.

Ilkana oueHWBAHMS PpPelIEHUS] KOMIETEHTHOCTHO-OPUEHTHPOBAHHOM
3aJla4M: B COOTBETCTBUU C JCHCTBYIOIIEH B yHUBEpCUTETE OaNIbHO-PEHTHHIOBOM
CHUCTEMOM OIIEHMBAHUE PE3yJIbTaTOB MPOMEKYTOUHOM aTTeCTalluu O0Yy4aroUIuXcs
ocymecTBisieTcs B paMkax 100-0amipHOM MIKaIbl, MPYU 3TOM MaKCUMAaJbHBIN 0ajn
0 TPOMEXKYTOUHOM aTTecTalluu OOydarommxcsi 1Mo O4HOM (opme oOydeHus
cocTaBisieT 36 0auioB, MO OYHO-320YHOM W 3a04HOM (Gopmam oOyueHuss — 60
(ycranosneHo nonoxenueM I1 02.016).

MakcumanbHOE€ KOJIMYECTBO OajulOB 3a peIIeHWE KOMIETEHTHOCTHO-
OpUEHTHUPOBAHHOM 3a7a4u — 6 0aJUIoB.

bann, mnomy4yeHHblid oOydaromMMcsi 3a pelIeHue KOMIETEHTHOCTHO-
OpUEHTHUPOBAHHOMN 3aJaud, CYMMHPYETCS C OajsioM, BBICTABIEHHBIM €My IO
pe3yabTaTaM TECTUPOBAHMSL.

OO6mmit 6amn Mo MPOMEXKYTOUHOM aTTECTAllMd CYMMHpYETCs ¢ Oajuiamu,
MOJIyYEeHHBIMHU 00YYaIOIIUMCSI 110 PEe3yJIbTaTaM TEKYILEro KOHTPOJIS YCIIEBAEMOCTH
B TEUECHHE CEMECTpa; CyMMa OaJIOB MEPEBOAUTCA B OIEHKY MO AUXOTOMHUYECKON
mKane (s 3adeta) WM B OIEHKY MO S5-OayutbHOW ImKane (i JK3aMeHa)
CJIeYIOIIUM 00pa3oM:

CootBerctBue 100-6aIbHOM ¥ TUXOTOMUYECKON KA
Cymma 6annos no 100-6annvnoti wikane | Oyenka no OuxXomomuyeckou wKaje
100-50 3a4TEHO
49 u meHee HE 3a4TEHO

CootercTBue 100-0a/U1bHOM U 5-0aJIBHOM KA

Cymma 6annos no 100-6annvHotl wkane Oyenka no 5-6ainvbHOU WKane
100-85 OTJINYHO
84-70 XOPOIIIO
69-50 YJOBJIETBOPUTEIHHO
49 u meHee HEYJOBJIETBOPUTEIHHO
Kpumepuu OUeHUBAHUA peuienusn KoMnemeHmHoCmHo-

OpUEHMUPOBGAHHOU 3a0ayu:

6-5 0anyoB BBICTABISIETCS OOYyYalOIIEMYCsl, €CJIM peIIeHUuEe 3aJauu
JEMOHCTPUPYET TIIyOOKOE MOHMMAaHHE OOYyYaroUMMCs MPEIOAKEHHON MPoOIeMbl
U Pa3HOCTOPOHHEE €€ pacCMOTpEeHHE; CBOOOJHO KOHCTpyupyemasi pabota
NpeACTaBiIseT cOOOM JOTMYHOE, SICHOE M MPHU 3TOM KpaTKoe, TOUHOE OIKCAHUE
X0/la pemnieHus 3amaun (MoCIeI0BaTEIbHOCTH (MM BBITTOJTHEHHS) HEOOXOIUMBIX



TPYJIOBBIX JEUCTBUM) M (POPMYIHPOBKY JIOKa3aHHOTO, NPABWIHHOTO BBHIBOJA
(oTBeTa); MPU FTOM OOYUAIOIIUMCS TPEIOKEHO HECKOJIBKO BApPUAHTOB PEIICHUS
WIN OpUTMHAIbHOE, HECTAaHIAPTHOE pelieHue (i Hanbomnee 3Qp¢deKTuBHOE, WIN
HauOosee palMoOHANbHOE, WM ONTHUMAIbHOE, WM €JUHCTBEHHO MPaBUIBHOE
pellieHne); 3aJada pelieHa B YCTAHOBJICHHOE IPENOAaBaTelieM BpeMs WIH C
OTIepEKEHUEM BPEMEHH.

4-3 Oassa BpICTaBIsieTCs OOydaroIIeMycsi, €CJIM pelIeHHe 3a7auu
JEMOHCTPUPYET MOHMMaHWE OOydYarouMmcsl MPeUIoKEHHON MpoOsieMbl; 3agada
pelieHa TUMOBBIM CIOCOOOM B YCTAHOBJIEHHOE MPENoJaBaTeieM BpeMs; UMEIOT
Mecto oOmue ¢pa3pl U (WIM) HECYIIECTBEHHbIC HEIO0YEThl B OMMCAHUU XOJ1a
peleHust ¥ (W) BbIBOJIa (OTBETA).

2-1 Oanna BeICTaBIsAeTCS OOydYalolmeMycs, €Cld pelIeHue 3ajiauu
JEMOHCTPUPYET TMOBEPXHOCTHOE TMOHUMAHUE OO0YYaIOIMUMCS MPEAJIOKEHHON
poOJieMbl; OCYIIECTBIIEHA TMOMBITKA IIA0JOHHOTO DPELICHUs 3a/layd, HO MpU €€
pEeIIeHNM  JIOMYyIIeHBl OmUOKH ©  (WJIM) TPEBBINICHO  YCTAHOBJICHHOE
npenoaaBaTesieM BpeMmsl.

0 0a/JIOB BBICTABIACTCS OOydYAONMIEMYCS, €CIH pEIICHHE 3a7a4d
JIEMOHCTPHUPYET HEMOHUMaHNe 00y4JatoIUMCs IPEATIOKEHHON MPoOIeMbl, U (WIIH)
3HAYUTENIbHOE MECTO 3aHMMAIOT 00Iue (Ppas3bl U TOJOCIOBHBIE PACCYKICHUS, U
(unn) 3a7a4a HE pellieHa.



