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1 OHEHOYHBIE CPEACTBA /JId TEKYIIETI'O KOHTPOJIA
YCIIEBAEMOCTH
1.1 BOITPOCHI JIs1 COBECEJOBAHUA

Tema Nel «eMeHTHI JIMHEHHOM aJIredpoD)

. Marpuusl. Buael matpui
. Onpenenurenu 2 u 3 nopsaka
. Onpenenurenn BICHINX MOPSIKOB

. CucTembl TMHEHHBIX YpaBHEHUI

. OAHOPOIHBIE CUCTEMBI JINHEWHBIX YPAaBHEHUM
. MccnenoBanue cucteM JIMHEWHBIX YPAaBHEHUH

1
2
3
4
5. Mertoapl pelieHns CUCTEM JIMHEWHBIX YPaBHEHUN.
6
7
8. Jluneiinbie oToOpaskeHus (orepaTopsl)

9

JIuneitnple PyHKIMOHAIIBI

10.bunuuelinbie ¥ KBaipaTU4Hble GYHKIMH (QYHKIIMOHAIBI UK (HOPMBI)

Tema Ne2 «BexkTopHasi ajiredpa u aHAJIUTHYECKAsA FeOMeTPHsD)

JIuHeliHbIE OIIEpalliy ¢ BEKTOPaMu

bazuc nmpoctpaHcTBa

EBKIMA0BO MPOCTPAHCTBO r€OMETPUYECKUX BEKTOPOB
AduHHas 1 1eKapTOBa CUCTEMbI KOOPIUHAT
CkansipHoe pOU3BEJICHHE

BekTopHOE ¥ CMEIaHHOE ITPOU3BEACHUS.

JInHuu niepBoro nopsiaka

JIvauu BTOpPOrO MoOpsiaKa

© © N o g A~ w N E

IToBepXHOCTH MEPBOTO MOPSAAKA

|
©

[ToBepxHOCTH BTOPOTrO MOPSIAKA

Tema Ne3 «emMeHThI QyHKINOHAJIBHOIO AHAJIN3A.

JAuddepenunanbHoe ucuuciaeHre GyHKIUU OAHON NePEeMEHHOIN»

1. OtobpaxxeHUs] MHOXECTB.



Mertpuka.

[Ipenen nocnenoBaTenbHOCTU U Npesen QyHKIHH.
HenpepsIBHOCTS.

[TpousBoaHas GpyHKUIMHU 3alaHHOM SIBHO.

[TpousBoaHas GYHKIIMH 3a1aHHOM HESIBHO.
[IpousBoaHas GyHKIMM 3aJaHHON MMapaMETPUIECKU
Huddepentiranbl BEICIIUX TOPSIKOB

© ©OoNoe O Bk~ W DN

OcHoBHbIE TeOpeMbl TU(PepeHITnaNbHOTO UCUUCTICHHS.

10.HccnenoBanne QPyHKIUI C TOMOIIBIO TPOU3BOTHOM.
Tema Ne4 «AHTerpasibHoe HcuncIeHHe (PYHKUIMIA OHOM ITepeMEeHHO)

[lepBooOpaznas. Heonpenenenuslii UHTErpa
MeTop1 UHTETPUPOBAHUSI.
WHTerpupoBaHue no 4actsim

HuTerpupoBaHue paloOHaIbHBIX po0eit

1
2
3
4
5. MuTerpupoBaHne TPUTOHOMETPUICCKUX U UPPAITUOHATBHBIX (PYHKITHA
6. OmnpeneneHHbIA UHTETPAT

7. MeToapl MHTETPUPOBAHUS ONPEACICHHOTO HHTErpaia

8. MuTerpupoBaHue 10 YacTSIM B ONPEICIICHHOM HHTETpaje

9. I'eoMmeTpHUYECKUE MPIIIOKEHUS ONPEACICHHOTO HHTErpaa.

10.®uznueckue MpUIOKEHUS ONPEICICHHOTO HHTETrpaa.

Tema Ned «{uddepenunanbHoe ucuncjieHue GyHKIMA MHOTHX NepeMeHHbIX.
JAuddepenunanbHbie ypaBHEHUA

Hudbdepennnmar.

[TpousBoaHbIe PYHKIIMN HECKOJIBKUX MEPEMEHHBIX.
DKCTPEMYMBI.

[Tpunoxenus OHII.

A

OObikHOBEHHBIE TU(DPepeHIInaIbHbIE YPaBHEHUS 1-TO MOPsIAKA: TUIIBI U
METO/Ibl PEILICHUS.

o

JIuneiinbie nuddepeHIranbHbie ypaBHEHHUS.



7. Ypasuenus bepnymm, Kinepo

8. OObIkHOBeHHbIE AU(depeHInaTbHbIE YPAaBHEHUS 2-TO MOPSIKA: TUIIBI U
METO/IbI PEIICHUS.

9. OObIkHOBeHHbIE AU(pdepeHIIuaTbHbIE YPABHEHUS BHICIITUX MOPSIAKOB: TUIIBI
Y METOJIbI PEIICHUSI.

10.I1punoxenus nuddepeHnanbHbIX ypaBHEHUH.

Tema Ne6 «Pacuer BeposiTHOCTel cirydyaiiHbIX coObITHIl. [loBTOpHBIE
HCIBITAHUSA»

KombunaTtopuxka.

OCHOBHBIE ITOHATHUS TEOPUH BEPOSITHOCTEMN.

Teopemsl CII0KEHUs, YMHOKEHHUS BEPOSITHOCTEN.

®opmyJia MOIHON BEPOSITHOCTH.

®opmyna bepnyiuu.

JlokanbHast, UHTErpaibHas Teopemsl Jlaraca.

®opwmyna Ilyaccona.

No bk whE

Tema Ne7 «Ciryyaiinblie BeJu4uHbl. OCHOBHBIE 3aKOHBI pacnpeaeieHust
CJIy4YaiHBIX BeJTUYHH»

1. JluckpeTHble ciydyaiiHble BETUYHHBI.

2. HENpEepBIBHBIE CITydYallHbIC BETUYHHBI.

3. UwucnoBbie XapaKTepUCTUKH CITyIalHBIX BEJIMYUH.

4. OCHOBHBIE 3aKOHBI pacipeneneHus

Tema Ne8 «MaTemaTnueckasi CTATHCTHKA»

1. BwiOOpoUHBI METO/I.

2. CraTHCTHYECKHE OICHKH ITapaMeTPOB pacipeacICHuUsI.

3. CraTuctudeckas MpoBepKa CTATUCTHYCCKUX THIIOTE3.

4. D7eMEHTBI KOPPEIISIMOHHOTO aHaIN3a
[IIxana oneHnBanus: S-0ayuipHas.

KPUTEPUU OLIEHUBAHMUSI:

5 0amioB (MM OIIEHKA «OTIUYHO») BBICTABISIETCS OOYdYaIOIIEMYCs, €CIU OH
NpPUHUMAeT aKTHBHOE YydacThue B Oecele MO OOJBIIMHCTBY 00CYXKIaeMbIX

BOIIPOCOB (B TOM YHCJIE€ CaMBIX CJIOXHBIX); JEMOHCTPUPYET CHPOPMUPOBAHHYIO



CIOCOOHOCTh K AHATIOTUYECKOMY MBIIIJICHHUIO, MPOSIBIISIET YBAXXEHUE U UHTEPEC K
WHBIM MHEHUSIM; BJIaJIeeT TIIyOOKUMU (B TOM YHCIIE JOTIOTHUTEIILHBIMA) 3HAHUSIMHU
MO0 CYHIECTBY OOCYXIaeMbIX BOIPOCOB, OPATOPCKUMHU CIHOCOOHOCTSIMU U
MpaBWJIaMH BEJCHUS MOJIEMUKH; CTPOUT JIOTUYHBIE, apIyMEHTUPOBAHHbBIE, TOUHBIE
U JJAKOHUYHBIC BBICKA3bIBAHUS, COMPOBOXKIAEMbIE SPKUMHU MPUMEpPAMHU; JIETKO U
3aMHTEPECOBAHHO OTKJIMKAETCA Ha HEOKUJAHHBIE PAKYpPChI Oece/ibl; HE HYKIaeTCs
B YTOUHSIOIIMX U (WJIM) JOMOJHHUTENBHBIX BOIPOCAaX MPENo1aBaTels.

4 Oamnma (WM OLIEHKA «XOPOIIO») BBICTABJISETCS O0OydYarolmeMycsi, €CIH OH
MPUHUMAET ydacTue B oOcyxaeHun He MeHee 50% IHUCKYCCHOHHBIX BOIPOCOB;
IPOSIBIISIET YBaXKEHUE M MHTEPEC K MHBIM MHEHHSM, JI0KAa3aTEIbHO U KOPPEKTHO
3alUIIAET CBOE€ MHEHUE; BJIa/IEET XOPOIIUMU 3HaHUSMHU BOIIPOCOB, B 00CYKJIEHUU
KOTOPBIX MPUHUMAET Yy4YacTUE; YMEET HE CTOJBKO BECTH IMOJEMHUKY, CKOJIBKO
Y4aCTBOBATh B HEW; CTPOUT JIOTMYHbBIC, ApTYMEHTHPOBAHHBIE BBICKA3bIBAHUS, CO-
MPOBOXKAAEMBIE MOAXOJAIIMMHA MPUMEPAMU; HE BCEr/a OTKJIMKAETCS HAa HEOXKHU-
JJaHHbIE paKypchl Oecelbl; HE HYXJaeTcsd B  YTOUHSIOMMX ©  (WIM)
JOTIOJIHUTENBHBIX BOIPOCAX MPENO1aBaTENS.

3 Oanna (MM OLIEHKA «yJAO0BJICTBOPUTEIIHLHOY) BHICTABIISIETCS 00yUYaroIeMycs, eCliu
OH TNpUHHMaeT ydactTue B Oecele MO OAHOMY-IABYM Hauboiee NIpOoCThIM
o0CyX/1aeMbIM BOIPOCAaM; KOPPEKTHO BBICIYIIMBACT MHBIE MHEHHUS, HEYBEPEHHO
OPUEHTUPYETCSd B COJEpPKAaHUM OOCYKJAaeMbIX BONPOCOB, IMOPOW AOIMYyCKas
OIMOKKA; B TIOJIEMUKE TMPEANOYUTAECT 3aHUMATh TMO3UIMI0 3aWHTEPECOBAHHOTO
clyliaTens; CTPOUT KpaTKhe, HO B LEJIOM JIOTUYHBIE BBICKA3bIBAHUS,
CONMPOBOXKJaeMble  HamOoJiee OYEBUAHBIMU  [pPUMEpaMu; TepsieTcs  MpH
BO3HMKHOBEHUW HEOXKHUIAHHBIX PAKypcoB O€celbl U B ATOM Clly4ae HY>KJIAeTCs B
YTOUYHSIIOIIMX U (MJIK) AOTOIHUTENBHBIX BOIPOCAaX MPEnoiaBaTelis.

2 Oamna (WM OLEHKA «HEYIOBJIETBOPUTEIHHOY») BBICTABISETCS OO0ydYarOIIEMYyCs,
€clii OH HE€ BJAJEeT COJEp)KaHHUEM OOCYX IAAeMbIX BOIPOCOB MM JOIMYCKAeT
rpyoble OIMOKHM; MacCUBEH B OOMEHE MHEHUSMU WJIM BOOOIIE HE y4acTBYET B

AUCKYCCHH, 3aTPyAHSACTCA B IOCTPOCHHU MOHOJIOTMYCCKOI'O BbICKA3bIBAHHA U



() JOmMyCKaeT OWIMOOYHBIE BBICKA3BIBAHUS; TOCTOSIHHO HYXKJAeTcsl B

YTOUHSIIOIIUX U (MJIM) TOMOIHUTEIBHBIX BOMPOCAX MPEnogaBaTels.

2 OIEHOYHBIE CPEJICTBA JJISI TIPOMEXYTOYHOM ATTE-

CTAIIMU OBYYAIOIIINXCS
2.1 BAHK BOITPOCOB 1 3AJIAHU B TECTOBOM ®OPME

2 31 10-5
1. A=| 0 -15;B=| 21 4 |. C=3A+AB. DiemMeHT Cy3 Marpumsl  C
-2 13 -13 0
paBeH .
1)8 2)9 3)-3 4)11 5)3
2. Bem f(X) = 2x2 —=x -6, A=(_1 2), to marpuna f(A) paBa . 1)[_3 6) )
4 0 - 28 -6
[13 —6] [—3 oj (3 —4J [11 —2]
3) 4) 5)
-12 10 22 -6 6 O -4 10
0 3 2
3. Ompenenurens |2 1 —2| paBen
11 6

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

2 1 -1 1
5. Eciu maTpuiia SIBIISIETCS 0OOpaTHOM K MaTPHUIIE ,
pu(s xj P pu(e,x —2}

TO X PpaBeH

D x=+1 2)x=0 3Ix=-1 4) x=1 DbH)x=42
1 0 2 biy by Dby3
6.Ecm A=|-1 1 —1|, At=|by by by |, Tocymma
0 1 2 by by Dbas
{b23+b31} paBHa .
11 2)-1 32 4)-2 50
0 -1 0 O
7. Panr maTpuisl -1 000 paBeH
0O 0 0 -1
0 0 -1 0
{3x—3y+22 =2,
8. Onpenenurens A OCHOBHOI MaTpullpl cucteMbl < 4x —5y+2z =1, paBen 4. Ecmu Ay,
S5x—6y+4z=3

Ay, A; — BcroMorarenbHble OnpeAeauTeny, Gurypupyromue B popmynax Kpamepa, To

JUTsl JAaHHOM CUCTEeMBI CymMMa X + Ay paBHa



—-3X+y+22=-1,

9. Marpuna, oOparHas K Marpuie A  CHCTEMBI 6X+5y+4z =28 wumeer Bun

SX+3y—-2z=-1
-22 8 -6
A= 1 32 -4 24 |, npuuem detA=84. Eciu (Xq,Yq,Zp) - PEIIEHUE CHCTEMBI, a
84 -7 14 -21

Ajj anreOpauyeckoe [OMONHEHUE DJIEMEHTa aj MaTpuubl A, TO cymma Xg+Ag,

paBHa . 1)-21  2)5 3)17 421 5)27
2X—-y+3z2=3,

10.ITocne npuBeneHus: CUCTEMbI ypaBHeHHI {4X + 2y 452 =13,
ox+y—-4z=4
2X—-y+3z2=3,
K  BHIY 4y—-z=p, cymma p+( paBHa
4y -13z =

1) 12 2)-3 3)2 43 5)-2
1

. 3—X \x—
11. Beruucnute npeaen GyHKuuu B Touke: [im (—jx 2 .
x—1\X—-1

1) e7? 2) 73 3) =2 4) -3
12. Yucnoas dynkmus f onpenenena u HenpepbiBHa Ha otpeske [0;5], npuyem f Bo3zpacraer
Ha Kax0M u3 oTpe3koB [0;1], [2;3] u [4;5] u yObIBaeT Ha Kak10M U3 OoTpe3koB [1;2] u

[3:4] u, xpome Toro, F(0)=0, f(1)=5, f(2)=-1 f(3)=0, f(4)=-2 f(5)=2.

VYkaxure uncio kopHei ypaBHenus f(x) =-1.

14 2) 3 3)1 4) 2
X
13. Haiinure npousBoanyto ¢pyukimu f(X) = e
X
X X(y X
1) _e_2 2) X -1 3) e (x2 1) 2) e (x2+1)
X X X
X2
14. Beruuciaure npeneln KUMH B Touke; |lim ———.
P by x—01—+/Cc0s2X
N1 2)0 3)2 4) oo

15. Oyukims f(X) = 5x* —4x° +In? x npencrarieHa Gopmyoi Teiimopa:
f(x)=cg+cy(x—1)+co(x —1)2 +C3(x —1)3+ ocrarounslil wieH. Halingure kosdduimeHT C,

1)-18 2)9 3) 18 4)-9
16. Haiiure HanmmeHbiuee 3HaueHne Gyuxmun: f(X) =25 —4x-In2
1)1 2) 2—4In2 3)-1 4) 41-2In2)

n+/n +2n§/ﬁ—\/ﬁ+3

17. Beraucnute mpejien mocieaosareapHoctd:  lim 13 1E
n—co 1+n+n—>+2n~




1) 1/2 2) 2 3)0 4) o

1

18. Berunciute npezen GpyHkimu B Touke: lim 1
—X

x—1
1) eY/? 2) e/3 3) 1 4) o
19. Yucnosas dynkius f onpenenena u nenpepsiBaa Ha otpeske [0;5], mpuuem f Bospacraer
Ha KaxaoM u3 otpe3koB [0;1], [2;3] u [4;5] u yObIBaeT Ha Kaxk10M U3 OTpe3koB [1;2] u
[3;4] u, xpome Toro, f(0)=0, f(1) =5, f(2)=1 f(3)=4, f(4)=-2, f(5) =6.
VYkaxkure yucio kopHen ypaBHenus f(x)=2.
1)5 2) 3 3) 4 4) 2
20. Haitnure npousBoanyro Gpyukiuu f(X) = COS3(X2 +2X) .
1) 3c052(x2 +2x)(2x+2) 2) 3cos? (x2 + 2x)(—sin(x2 +2X))(2x + 2)
3) 3sin2(x% +2x)(2x +2)  4) 3c0s?(x? +2x)sin(x? + 2X)(2X + 2)
21. Beraucnute npeaen GyHKIuU B Touke:  |im sin(2In x) .
x—>1 X-1
1)2 2)0 3) cos2 4)

1
22. Oyuknus f(X) = x* +4x? - i1 npejcrabieHa popmyioi Teitmopa:
X+

f(X)=cg+cy(x—1)+co(x —1)2 +C3(x —1)3+ OCTaTOYHbIN wieH. Haiinure K03 PuIeHT
Co.
1) 79/8 2) 81/8 3)9/4 4) -1/4
4+/x -3

X+1

23. Haiimute HamOombiiee 3HaueHue Gynaknuun: f(X) =

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

. . dx
24. HaiinguTte HEONpeIeIeHHbII UHTerpat: I .
V1- x2 arcsin x

1) In|x|-In]arcsinx|+C 2) In|xarcsinx|+C 3) V1-x% +C 4) In|arcsinx | +C
5
25. TlepBooGpasuas Gpyuxuuu f(X) umeer Bug F(X) =In7x. Beraucnute If(x)dx.
1
24+1In5
25

1 1
1) - 2) —Inb5 3) =In5 4) 4
) ) e ) 5 )

26. Haiigute HeonpeaeIeHHBINH HHTETPaT: I X2 (x- 2)17 dx.

1 20 4 19 2 18 1.3 18
1) —(X=-2)"+—XX-=-2)7"+=(x=-2)"+C 2) —x°(x-=-2)y°+C
) 55 X2+ (=2 42 (x-2) ) 57X (x-2)

3) L x2(x-2)181C 5 L3 x—2)l7 4
18 3
eZ
27. IlepBooOpasnas ¢pynkuuu f(X) mmeet Bum F(x) =%. Boruncnure jf(x)dx.
e
i 2) e~ 2e 3 4
4 2 2



5
I
28. .ITepBoobOpasnas pynkiuu f(Xx) umeer Bug F(X) = nx . Beruucnure Jf(x)dx :
X

1
29. Haiinure momians GUrypsl, OrpaHUuUEHHON JIMHUSAMA Y = x?2-3x u y=0.

30. Haitnmure mmny kpuBoir X = X(t), y=y(t), ecmu X'(t) =,|2t —% ,
, 2 1
y'(t) =/t +1+¥, 1<t<2.

1
1+c

31. [Tnomiaas ceyeHus Tea MIOCKOCThI0 X = C BhIpaxaercs popmynoit  S(C) = 5

0<c<l.
Haitnure 00beM 3TOrO TENA.

32. TInoma/ps cedeHns Tea IIOCKOCTBI0 X = C BhIpaxaercs popmyioii S(c) = 2°,

0 <c<1. Haiioure
00BEM DTOrO TENA.

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

. 1
33. [Tomiaas ceyeHus Tela MIOCKOCThIO X = C BhIpaxkaercst popmyiioi S(C) = 5
l+c

0<c<l1.
Haiinute 00bem 3TOTO TEmNA.
1) =n/2 2) n/4 3)1/2 4) 3/4
34. HanpaBnenue HauObIcTpeiimero Bo3pactanus ¢pyukuun f(X,y,z) =X+ y2 - 2xy23 B
touke P(1,—2;,—1) 3amaeTcst BEKTOpOM
1) (1,2,-6) 2) (38,-12) 3) (-1-2:6)
4) (-2,-2,-6) 5 (-3-2,12)
35. YkaxuTte BUJ INIaBHOW JIMHEHHON yacTu npupauieHus QyHKIUN
F(X) =1(X1,X2,X3,Xg) =X1Xo + 2x1x§ + x% —3X3Xg — xzxﬁ B OKPECTHOCTH TOUYKHU
Xo=(21-13)
1) —3dxq +4dx, —5dx3+3dxs  2) 3dx; —4dxy —17dx3 —3dXxy
3) 3dxq —4dxy +5dx3 —3dx, 4) 3dxq +4dx, + 5dx3 —3dx4
5) - 3dX1 - 4dX2 - 5dX3 + 3dX4

36. IIpousBoaHast pyHKIMHU Z = X% — y3 +In(x + 2y +1) B Touke P(—2;1) 10 HampaBICHHUIO
BekTopa a = (,—2)paBHa
37. Uccnenyiire noBenenne GpyHkuun f(Xq,Xo) IBYX MEpEMEHHBIX B OKPECTHOCTH TOYKH
P(—1; 2) U3BecTHsI:
1) 3nauenne pynkuuu B Touke P: f(-1,2) =4
2) rpamuent ¢yuknuu B Touke P: grad f (-1;2) = (3;-5)
3) MaTpuIia BTOPBIX TPOU3BOIHBIX PYHKIIUH B TOUKE P:

% ) (3 4
oxioxj ) \4 -2

Konkperusupyiite u 3anumure popmyiny Teitnopa BToporo nopsaka




mis ¢ysakimu T(Xq,X9) B okpectHOCTH P.

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

39. Ykaxxkure HanpasiieHHue (BEKTOP) HAMOBICTPEHIIero Bo3pacTanus GyHKIIUH
f(x,y,2)=xy+yz— eX™?Y B 1ouke A(2;1;1)

1) (0;4;1) 2) (0;5;1) 3) (0;1;1) 4) (1;41)

40. Cuna F=F(X,Yy,z) sBnsercs rpaguentoM QyHkuuu U(X,Y,z) = x2 — y3 +2%, Hatinure
paboTy 3TOM CHJIBI ITPU NIEPEMEIICHIH TOUKH €€ NMpuiokeHus u3 Touku A(1;—1;1) B
touky B(0;2;3)

1)-10 2) 76 3) 86 4) 70

x3 -1

y2+l'

41. Haiigure o6mumii uaTerpai quddepeHiuaipbHoro ypaBueHus: Y' =

42. Haiinute obmiee pemeHue nuddepeHuanbHoro ypaBHEeHUS

y' — Y _xcosx ma untepsaie (0;0).
X

43. CocTaBbTe TaKoe JIMHEHHOE OAHOPOIHOE TU(PepeHIIaTbHOE YPaBHEHHE C

MOCTOSTHHBIMU K03 punimenTamu, 4To06l GYyHKIUHU Y| = e X y yo = e

00pa30BBIBANIN (yHIAMEHTAIBHYIO CUCTEMY PEUICHUI 3TOTO YPaBHCHHSI.

44 . YxaxuTe BUJ 3aKOHA PACTIPECICHUS CIIy4ailHOM BEJIMUMHBI:

1) PaBHOMEpHOE pacnpeseieHue.
2) HopmaiibHOE pacrpeneseHue.
3) bunomuanbHOE pacrpeseieHue.

4) Pacnipenenenue [lyaccona.

45.Yxaxute GopMyIry, IO KOTOPOU HAXOJIUTCS BEPOSTHOCTh HACTYIUICHUS
3HAYECHUS CIy4YalHOW BEITUYUHBI:

1) ®opmyna bepnynu.
2) Kitaccudeckoe onpeesicHre BEPOsSTHOCTH.
3) ®opmymna Ilyaccona.

4) TeopeMbl CyMMBI U TIPOU3BEACHUS BEPOSTHOCTEH.

46./1ns HoBoroaneit notepeu ornevaranu 1000 OuneTos, u3 KoTopsix 80
BBIUTPHIIHBIX. KakoBa BEpOSTHOCTH TOTO, YTO KYIIJIEHHBIN OUJIET OKa-
YKETCS BBIUTPBIIIHBIM?

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



47.13 reHepanbHOW COBOKYITHOCTH M3BJI€YEHA BbIOOpKa oObema n. Haiitu
BBIOOPOYHOE CpEJIHEE.

Xi 1 2 4

IIr2 1 |7

1) 3 2) 32 3)33 4) 2.9 5) 3,1
48.ITycTth X - HOpMaNIBHO pacrpe/iesieHHas cirydaiinas peananHa. M[X]=1,
D[X]=9. Torna mioTHOCTh pactpeAcaeHUs] UMEET BUJL:

_(x-0)? (x-9)° _(x=0)? (D

e © 2) f(x)=e 2 3) f(X)=———e = 4)f(x):gme 18

J2r

1) f(x):gjz_ﬁ

49.VImerorcs 3 mapTUH KOMITHIOTEPOB, HACUUTHIBAIONITE COOTBETCTBEHHO 20),
30 u 50 mTyk. BepoATHOCTH TOT0, UTO KOMITBIOTEPBI, MTPEICTABICHHBIC
pa3HBIMM 3aBOJAMU, MPOUIYT TAMOKEHHBIM KOHTPOJIb, PABHBI
COOTBETCTBEHHO 11 3TuX naptuid: 0,7; 0,8 u 0,9. KakoBa BepoATHOCTb
TOTO, 4TO BbIOpaHHbIi Haynauy 1 u3 100 1aHHBIX KOMIBIOTEPOB POUIET
TaMOKEHHYIO aTTECTALNIO?

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

50.IIpousBenennem aByx coobiTuii A u B HaspiBaroT coobiTre C =AB
1) cocTosiiiee B COBMECTHOM HACTYIIEHUU ATUX COOBITUI

2) mpoucxosiiee TorAa U TOJIbKO TOr/1a, KOT1a MpoucXoauT coObiTre B, HO He
MPOUCXOJIUT COOBITHE A

3) cocrosiee B HACTYIUICHHH XOTS ObI OJTHOTO M3 dTUX COOBITUI

4) mpoucxosIIee TOr/Aa U TOJIBKO TOT/Ia, KOT/Ia MPOUCXOIUT COOBITHE A, HO HE
IPOUCXOIUT coObITHE B

51.CymmMmoti n1Byx coObiThii A 1 B Ha3zbiBatoT coObiTe C =A+B
1) cocTosiee B COBMECTHOM HACTYIUIEHUU 3TUX COOBITUI

2) mpoucxosiiiee TOrAa U TOJIBKO TOr1a, KOTJa MPOUCX0AuT coObiTre B, HO He
MPOUCXOJIUT COOBITHE A

3) cocrosiiiee B HACTYIUICHUH XOTs ObI OJTHOTO M3 ATUX COOBITUI

4) mpoucxo/sIiee TOraa U TOJIbKO TOTa, KOTra MPOUCXOAUT COOBITHE A, HO HE
IpOUCXOAUT coObITHE B



52./1Boe urpatot B maxmatbl. CoObITHE A 0O3HAYaeT, YTO BBHIUTPAJ MEPBBIN
UTPOK, cOObITHE B — uTO BBIMTpas BTOpoil urpok. YTo o3HavaeT coObITHE

BA?
1) BeIMTpas MEPBBIN UTPOK 2) HUUBS

3) BbIMTpaj BTOPOM UTPOK 4) BeIUTpasi 002 UTPOKa

53.Co0bITHE Ha3BIBACTCS JOCTOBEPHBIM B JAHHOM UCITBITAHUHU, €CIIH:
1) oHO 3aBeJOMO HE MPOUCXOAUT 2) OHO HEM30EKHO MPOUCKOIUT

3) ero Henb3sl 3apaHee MPOTHO3UPOBATH 4) OHO HE 3aBUCHUT OT JPYrOTO COOBITHS

54.Ecim ABa COOBITHS HE MOI'yT HpOHSOﬁTH OJHOBPCMCHHO, TO OHHA
Ha3bIBAKOTCH.

1) He3aBUCUMBIMH 2) HECOBMECTHBIMHU 3) COBMECTHBIMH 4) 3aBUCUMBIMHU

55.Pacuér BeposiTHOCTEM COOBITUI MPOU3BOAUTCS MO (POPMYJIE KIIaCCUYECKOU
BEPOSITHOCTH, €CJIU MPOCTPAHCTBO 3JIEMEHTAPHBIX UCXOOB

1) KOHEYHO U BCE UCXOJIbl PABHOBO3MOXKHbBIE 2) OECKOHEUHO

3) HempepbIBHO 4) KOHEYHO

56.1udpwr 1, 2, 3, ..., 9, BeINIMCaHHBIC HA OTJCIbHBIC KAPTOYKH CKJIAJBIBAIOT B
AWK ¥ THIATEIBHO TIepeMentnBaroT. Hayrag BBIHUMAIOT OJIHY KapTOUKY.
BeposTHOCTh TOT0, 4TO YHMCIIO, HAIMMCAHHOE Ha ATOM KapTOUKE YETHOE
pPaBHO

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

S7.bpocaetcst urpanbHas KOCTb. BeposiTHOCTb TOTO, YTO BBINAJAET, TPAHb C
YETHBIM YHCJIOM OYKOB paBHA

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

58.Pebenok umeet Ha pykax 5 kyoukoB ¢ OykBamu: A, K, K, JI, V.
BeposiTHOCTH TOTO, 4TO peOEHOK coOepeT n3 KyOUKOB CJIOBO "Kykiia" paBHa

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



59.B ypHe HaxoauTcs 7mapoB:2 6enbix, 4 uepHbIX U 1 KpacHbId. BeiHUMaeTcs
OJIMH 1ap HayraJl. BeposTHOCTH TOr0, YTO BHIHYTHIN 11ap OyneT YEPHBIM
paBHa

1) 4/7 2) 217 3) 1/7 4)0,8

60.OTHoO1IEHUE YNCTa UCTIBITAHUHN, B KOTOPBIX COOBITHE MOSBUIIOCH, K 00IIIEMY
qucTy (paKTHUECKU MPOU3BEIEHHBIX UCIIBITAHUIM HA3bIBACTCS

1) Kmaccu4eckoil BEpoOSITHOCTBIO 2) OTHOCUTENILHOM YaCcTOTOM
3) duszmveckoil yacToToi 4) reoMeTpUUECKO BEPOSTHOCTHIO

61.OTHOUIEHUE MEPBI 00JIACTH, OIATOTPUSATCTBYIONIEH TOSIBICHUIO COOBITHS, K
Mepe Bceld 00JacTh Ha3bIBAETCs

1) kmaccuueckoi BEpOSTHOCTBIO  2) OTHOCUTENIbHOM YaCTOTOM
3) duszmyeckoil yacToToi 4) reoMeTpUYECKON BEPOSITHOCTHIO

62.bpo1iieHsl 1Be UTpabHbIE KOCTU. BEpOATHOCTH TOTO, YTO CyMMa BBINIABIINX
OYKOB pPaBHA, 7 paBHA

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

63.BeposITHOCTh TOCTOBEPHOTO COOBITHS

1)6omnbme 1 2) paBHa 1 3)paBna 0 4)mensie 1

64.BepoaTHOCT TIOSIBJICHUS COOBITHSL A OnpeesieTCs] HEpaBEHCTBOM

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

65.B nByx smukax HaxoAsTcs Aetainu: B nepBoM 10 (M3 HUX 3 CTaHIAPTHBIX),
BO BTOPOM —15 (13 HUX 6 cTaHAapTHBIX). M3 Kaxq0Tr0 SAlKMKa Hay1ady
BBIHUMAIOT T10 OJHOM JieTalin. BEposITHOCTH TOTO, UTO 00€ AeTalIH
OKa)XyTCsl, CTaH/IapTHBIMU PaBHA

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

66.B kpyr pannyca 2 cM momeInieH MeHbIIH KpyT paaunyca 1 cm. BepostHoCTh
TOT0, YTO TOUYKA, HayJauy OpolieHHas B OOJIbIION KPYT, MOMAET TAKXKE U B
MaJIbli KpyT paBHa



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

67.A00HEHT 3a0BLT TTOCIICTHIOW TGPy HOMEpa TenedoHa 1 To3ToOMy HabupaeT
e€ Hayraz. BeposTHOCTH TOro, 4TO €My NMPHUAETCS 3BOHUTH, HE OOJIee YeM B
3 mMecTta paBHa

1)0,3 2)0,L  3)06 4)08

68. 1151 HeKOTOPOIl MECTHOCTU YUCIIO TACMYPHBIX IHEW B UIOHE PABHO IIECTH
BEPOSTHOCTh TOTO, YTO | UIOHA SICHAs TTOTr0Jla paBHA

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

IIlkana oneHUBAHUS Pe3yJbTATOB TECTHPOBAHMSI: B COOTBETCTBUHU C
JEUCTBYIOIIIEH B YHUBEpPCUTETE OallIbHO-PEHTHHIOBON CHCTEMOM OIICHMBAHUE
pe3yibTaTOB MPOMEKYTOUHOM aTTeCTallid OOYy4YaloIMUXCs OCYIIECTBISIETCS B
pamkax 100-0ayypHOM  mIKadbl, TPU OSTOM MAKCUMaJIbHBIA  Oam 1o
MPOMEXKYTOUHOM arrecTaliui OO0ydYarolmuxcsi MO O4YHOM QopMe 0OydeHUs
coctaBisier 36 0amioB, MO OYHO-3a0YHOM W 3a04HOM (hopmam oOydenust — 60
6anoB (yctanoBieHo nosoxenuem I102.016).

MakcumanbHbIl 0aul 32 TECTUPOBAHUE MIPEACTABIISIET COO0N Pa3HOCTh JIBYX
YUCeN: MAaKCUMAaJbHOro Oaja MO MNPOMEXKYTOYHOW aTTecTaluu s JaHHOU
dbopmbl  00yuenuss (36 wim 60) u MakcumanbHOTO Oaiyia 3a pelieHue
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a1auu (6).

bann, nonydeHHbIt oOydaromumcsi 3a TECTUPOBAHHUE, CYMMHUPYETCS C
OaJsIoM, BBICTABJICHHBIM €MY 3a PEIICHHE KOMIETEHTHOCTHO-OPUEHTHUPOBAHHOM
3a/1ayi.

OO0mwmit 6a/m Mo MPOMEXKYTOUYHOM aTTECTAlMM CYMMHUpPYETCs ¢ Oaiiamu,
MOJIYYCHHBIMUA O00YYAIOIUMCS 110 PE3yJIbTaTaM TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
B T€UCHUE CEMECTPa; CyMMa 0ajuiOB MEPEBOJUTCS B OIEHKY MO JTUXOTOMUYECKOMN
mKane (s 3adeta) WIM B OLEHKY MO 5-0ayulbHOW INKaie (s SK3aMeHa)
CJIETIOITUM 00pa3oM:

CootBerctBue 100-6amIpHON U TUXOTOMUYECKOMN TITKA
Cymma 6annos no 100-6arnvrnoti wikane | OyeHka no OUXOMOMUYECKOU UKAle
100-50 3a4TE€HO

49 u meHee HE 3a4TEHO

CooterctBue 100-0amnpHOM 1 5-0ayTbHOM HIKAT
Cymma 6annos no 100-b6annvrotl wikane Oyenxa no 5-6annvbHoU wKane
100-85 OTJIMYHO




84-70 XOPOIIO
69-50 YJAOBJIETBOPUTEIHHO
49 1 mMeHee HEYJIOBJIETBOPUTEIHHO

Kpumepuu oyenueanus pe3yibmamoe mecmupoeanus:
Kaxnprit  Bompoc (3amaHue) B TeCTOBOW (OpMe OIEHUBACTCS  I10
IUXOTOMHYECKOM IIKaJIe: BRIIIOJIHEHO — 2 0aJ1J1a, He BBITOJIHEHO — () 0aJ1JI0B.

2.2 KOMIIETEHTHOCTHO-OPHEHTHPOBAHHBIE 34/[A9H

3amava 1. Haiftu oOveM Tena, 00pa3oBaHHOTO BpalleHHEeM BOKpYr ocu Ox
burypel,  OrpaHMYEHHOMN JIMHUIMH y =sinX, y=0, 0<Xx<m

3agaua 2. CoOCTaBUTh YpaBHEHUE KaCAaTEIbHOW IUIOCKOCTH K TOBEPXHOCTH

z=9-x%-y?

B TOUKe M (12;2)

3amava 3 JIns curHanuzanuu 00 aBapuM YCTaHOBJIEHBI ]Ba HE3ABUCUMO
paboTaIKX CUTHAIM3AaTOpa. BepoATHOCT TOro, 4TO MpPU aBAPUU CUTHAIU3ATOP
cpaboraer, paBHa 0,95 nins nepBoro curHaimzaropa u 0,9 ajist BToporo.
BeposiTHOCTB TOTO, UTO NPU aBapuu cpabOTaET, TOIBKO OJAUH CUTHAIM3ATOpP paBHA

3agaua 4 Otaen TEXHUYECKOTO KOHTPOJIA MPOBEPSAET U3AEIUS HA CTaHIapPTHOCTb.
BeposaTtHocTh TOT0, UTO U3/IeNIUe CTaHAapTHO, paBHa 0,9. BeposTHOCTB TOTO, 4TO
U3 JIBYX MPOBEPEHHBIX U3/IETUN TOJHKO OJIHO CTaH/IapTHOE PaBHA

3anmava 5
Jlana uHTerpanbHas GyHKUHS HEPEPHIBHOW CITy4yallHON BETUYMHBI X

0, mpu X <0

1

F(x)=4=x3, mpu 0<x<2

k1, nmpu X > 2

Haiitu  1moTHOCTE  pacrpenesieHuss BEPOSITHOCTEM, MaTeMaTU4eCcKOe
O’KMJIAHUE U TUCIEPCHUIO CIyYaHON BEIUYUHBI.

3amgada 6



3amaH BapUallMOHHBIN PsiT BEIOOPKHU
Xi 80 95 100 | 115 | 140 | 155 | 160

n; 4 6 10 40 20 12 8

a) HaWTH BBIOOPOYHOE CpEAHEE, BBHIOOPOUHYIO JUCIEPCUIO, BBHIOOPOUYHOE
CPEIHEKBAJPATUYECKOE  OTKJIOHEHUE, HCIPABJICHHYIO  BBIOOPOUYHYIO
JTUCTIEPCUIO,  HUCOPABIEHHOE  BBIOOPOYHOE  CPEIHEKBAAPATHUYECKOE
OTKJIOHEHUE, HaYaJIbHbIE U LEHTPaJIbHbIE MOMEHTHI 3-T0 U 4-TO MOPSIIKOB,
ACUMMETPHIO U IKCLECC;

0) mocTpouTh Ha rpaduKe IMIUPUUECKYIO YHKITUIO paclpeeeHus;
B) IOCTPOUTH Ha rpavKe MOJUTOH OTHOCUTEIBHBIX YaCTOT BIOOPKHU;

T') IOCTPOUTH HA FPpaUKe TUCTOTPAaMMy OTHOCUTEIIbHBIX YaCTOT.

3amaua 7

Haiitu noBepuTenbHBIN MHTEPBAN JJI OLIEHKH MAaTEeMaTHUYE€CKOTO OXKHIaHUS
a HOpManbHOro pacnpenenenus ¢ Hagexnocteio P = 0,95, 3mas Bribopounoe

cpemee X, =10,2, ob6vem  BeOOpkm N =16 u  renepansHOE

CpeIHEKBAAPATHIECKOE OTKIOHEHHE G = 4.

3amaya 8

Jnst nByx ciy4dalHbIX BenuuuH X, Y TpOBEJEHA Cepusl HUCHBITAHH.
Pe3ynbTaThl HCTIBITAHUH 3aMMCaHBI B CIACAYIONIYI0 KOPPEISAIIMOHHYIO TaOIUIly

X

Y 0 1 2 3 4 5
1 — 3 1 — — —
2 1 2 2 — — —
3 — — 1 4 3 1
4 — — — — 1 2

a) BeruncnuThk BEIOOPOUHBIE CpETHUE, HEYTOUHEHHBIC TUCTIEPCUH U
CpeIHEKBaIpaTUUECKUE OTKIOHSHHS ISl 00enX BeInurH X B Y, KOBAPHAILIUIO U
koadunrent koppensaunu R(X,Y).

0) IIpoBeputh nnsi noBeputesbHOW BepositTHoctTh P = 0.95 3HAUMMOCTH
ko3¢ duimenta koppeasiuu R(X,Y), noas3yscs kpurepruem CThIOCHTA.



B) Hanmucate ypaBHeHnus npsimbix perpeccur Y Ha X u X Ha Y.

r) B nonxonsimem macmrade n300pa3uTh Ha Tpaduke Bce TOUKH ¢ KOOpJAUHATAMU
(X, Y) U3 KOpPEIAITMOHHOHN TaOIUIIBI U MPSMBIC PETPECCHH.

IIIkajia oleHMBAHUA PpelleHNs] KOMINETEHTHOCTHO-OPHEHTHPOBAHHOM
3a1a4U: B COOTBETCTBUHU C JICUCTBYIOIIEH B YHUBEPCUTETE 0aUIbHO-PEUTHHTOBOM
CUCTEMOU OIICHMBAaHUE PE3YyJbTAaTOB MPOMEKYTOUHOW aTTeCTAlMK OOYyYarolIuXcs
ocyuiecTBisieTcs: B pamkax 100-0ayuibHOM MIKaJIbI, IPU 3TOM MaKCUMAaIbHBIA Oalii
M0 TMPOMEXKYTOUHOM arTecTaliui OOydaronmuxcs Mo O4Hou ¢opme oOydeHus
coctaBisier 36 0aioB, MO OYHO-3a0YHOM W 3a04HOM (hopmam oOydenus — 60
(ycranoneHo nojoxxkenueM I1 02.016).

MaxkcuManabHOE KOJMYECTBO OalljloB 3a pEIIeHHE KOMIETEHTHOCTHO-
OpUEHTHUPOBAHHOM 3a1aun — 6 OaIOB.

bann, mnomydeHHpldi o0OydYamImMUMCA 3a peEIIeHHE KOMIIETEHTHOCTHO-
OPHUEHTHPOBAHHOM 3a/layd, CYMMHUpPYETCs ¢ OajljloM, BBICTABICHHBIM €My II0
pe3yiapTaTaM TeCTUPOBAHMUS.

OO0mmii 6am1 Mo MPOMEXYTOUHOM aTTECTALlMM CYMMHUpPYETCs ¢ Oajiamu,
MOJTy4YEeHHBIMHA 00YYaIOIIKUMCS TI0 PE3yJIbTaTaM TeKYIEro KOHTPOJIS YCIIeBaeMOCTH
B T€UCHHUE CEMECTPa; CyMMa 0ajliOB MEPEBOJAUTCS B OIEHKY MO JTUXOTOMUYECKON
mKane (s 3adeta) WM B OLEHKY MO 5-0ajulbHOW INKaie (s 9K3aMeHa)
CJICTYIOIINM 00pa3oMm:

CootserctBue 100-6am1bHOM U TMXOTOMUYECKOMN TIKA
Cymma 6annos no 100-6arnvrnoti wikane | OyeHka no OUXOMOMUYECKOU UWKAle

100-50 32YTEHO
49 1 MmeHee HE 3aUTEHO

CootsercTBue 100-0a/U1bHON U 5-0aJIBHOM KA

Cymma b6annog no 100-6arnvroul wixane Oyenka no 5-6a1nvHoU wiKae
100-85 OTJIMYHO
84—70 XOpOouIo
6950 yJIOBJIETBOPUTEIILHO
49 n meHee HEYJI0BJIETBOPUTEIIHHO
Kpumepuu OUECHUBAHUSA peuienus KOMHnemeHmHoCmHo-

OPUEHMUPOGAHHOI 3a40a4u:

6-5 ©OannoB BeIcTaBisAECTCS OOydYaromieMycsi, €CJId pelleHue 3aJauu
JEMOHCTPUPYET TITyOOKOEe MOHUMAaHHE OOYYAIOMIMMCS MPEIIOKEHHON TTPOOIeMbl
U Pa3HOCTOPOHHEE €€ pacCMOTPEeHHE; CBOOOJHO KOHCTpyupyemas pabota
MPEACTaBIIeT CO00M JOTMYHOE, SICHOE M IPH ITOM KpaTKOe, TOYHOE OMUCaHUE
Xo/la pemnieHus 3amadu (MoCieI0OBATENbHOCTH (MU BBITIOJIHEHUS) HEOOXOIUMBIX



TPYAOBBIX NEHCTBUN) M (QOPMYIUPOBKY JOKA3aHHOTO, MPaBUJIBHOTO BBHIBOJA
(oTBETAa); MpPU ATOM O00YYAIOUUMCS MPEUIOKEHO HECKOIBKO BAPUAHTOB PEIICHHUS
WM OpUTHHAIBHOE, HECTAHJIAPTHOE peleHne (Win HambOolee 3hPeKTuBHOE, WU
HamOoJiee palMOHAIbHOE, WM ONTUMAILHOE, WM EAMHCTBEHHO IPABUIIBLHOE
pelieHune); 3ajaya pelieHa B YCTAaHOBJICHHOE IMpEIojaBaTeieM BpeMs WU C
OTIepEKEHUEM BPEMEHHU.

4-3 0aj/uia BBICTABISIETCS OOYydYaloleMyCsl, €ClM peIleHUuEe 3aJauu
JEMOHCTPHUPYET MOHUMaHHE OO0Yy4aloUIMMCs MPEIJIOKEHHOW MPOoOIeMbl; 3agada
pellieHa TUIOBBIM CITOCOOOM B YCTAHOBJIGHHOE MPEIOAaBaTeIeM BpeMs; UMEIOT
MecTo obmme ¢pa3sl U (UIM) HECYIIECTBEHHBIE HEAOYETHl B OMHCAHWUU XOJIa
penieHus u (Uian) BeIBoJA (OTBETA).

2-1 ©Oanja BBICTAaBIACTCS OOydYaromeMycsi, €ClId pelieHue 3aaadu
JIEMOHCTPHUPYET TOBEPXHOCTHOE TMOHUMAaHHE OOYyYaIOIUMCS MPeaIoKEeHHON
npo0JIeMbl; OCYIIECTBJIEHA IMONBITKA I1a0JIOHHOTO PELICHUs 3aJaud, HO IMpH €€
pelIeHUr  JONyLIEeHbl OMMOKM M  (WIM) TPEBHIIIEHO  YCTaHOBJIEHHOE
IpernoaaBaTesieM BpeMsl.

0 OasuioB BBICTaBISIETCS OOydYaroIIEeMycCsl, €CJIM pELIEHUuEe 3ajaydu
JEMOHCTPUPYET HEIOHUMaHHE 00yUaroLUMCs IPEI0KEHHON PoOIeMbl, U (MIIH)
3HAYUTENIbHOE MECTO 3aHMMAIOT 00IIMe (Ppas3bl U TOJOCIOBHBIE PACCYKICHUS, U
(unn) 3aaya He penieHa.





