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1 OLHEHOYHBIE CPEACTBA JId TEKYIIET'O KOHTPOJIA
YCIIEBAEMOCTH
1.1 BOITPOCHI JJI1 COBECEJOBAHUA

Tema Nel «JneMeHTbI JIMHEHHOM aaredpbI»

. Matpuusl. Buael matpun
. Onpenenurenu 2 u 3 nopsiaka
. Onpenenurenu BHICIINX NOPSIAKOB

. CucreMbl TMHENHBIX YPABHEHUI

. OIHOpPOIHBIE CUCTEMBI JINHENHBIX YPaBHEHUI
. MccnenoBanue cucTeM JIMHENHBIX YpaBHEHUN

1
2
3
4
5. Meroabl pelieHns CUCTEM JIMHEWHBIX YpaBHEHUH.
6
7
8. Jluneitnpie oToOpaxkeHus (ornepaTopsl)

9

JIuneiiHble QyHKIIMOHAIIBI

10.bununeiinbie u kBagpaTuuHbie GyHKINH (PYHKIIMOHATBI UK (DOPMBI)

Tema Ne2 «BekTopHasi ajredpa v aHAJIUTHYECKASI TeOMETPUSI»

JIuHelrHbIe onepalu ¢ BEKTOpaMHu

baszuc npoctpancTBa

EBKJIMIOBO MPOCTPAHCTBO TEOMETPUUECKHUX BEKTOPOB
AduHHas 1 1eKkapToBa CUCTEMbI KOOPAUHAT
CxanspHoe Tpou3BeICHUE

BexTopHOE M cCMEIaHHOE MTPOU3BEICHMUS.

JIvauu nepBoro nopsiaka

JIvHuM BTOpOTO MOpsAIKa

© © N o 0o~ w D e

[ToBepxHOCTH TIEPBOTO MOPSAIKA

|
o

[ToBepxHOCTH BTOPOro MOpsIAKA

Tema Ne3 «J1eMeHTbI PyHKIMOHAJBLHOIO AaHAJIN3A.

quddepenunanbHoe ucuncieHue (PYHKIUHN OHOH NepeMeHHOo»

1. OrobpakeHust MHOXECTB.



Mertpuxa.

IIpenen nocienoBaTeabHOCTU U NpeAeT QyHKIUH.
HenpepbIBHOCTS.

[IpousBoaHast GpyHKIMU 3aJaHHOMN SBHO.

[IpousBoaHast GyHKIUU 3aJaHHON HESBHO.
[TpousBoiHast GyHKIMM 3aIaHHON MapaMeTPUIECKU
Huddepenunanbl BHICIINX MOPSIIKOB

© OoNoe a bk~ w0 D

OCHOBHEIC TCOPCMbI I[I/I(b(i)epeHHI/IaHBHOI“O HCYUCJIICHUA.

10.UccnenoBanre PyHKIMI C TOMOIIBIO TPOU3BOAHOM.
Tema Ned «AnTerpanbHoe ucuucjieHue GyHKIMA OHOI nepeMeHHOoH»

[lepBooOpa3znas. HeonpeneneHHblii HHTErpal
MeTtoapl HHTETPUPOBAHUS.
HuTerpupoBanue 1o 4acTsaM

WNuTerpupoBanue paoHaIbHBIX Ipo0ei

1
2
3
4
5. NuaTerpupoBaHue TPUTOHOMETPUIECCKUX M UPPAIIMOHAIBHBIX (DYHKIINN
6. OnpeneneHHBI HHTETPAT

7. MeToapl HHTETPUPOBAHUS ONPEICICHHOTO HHTErpasia

8. MuTerpupoBaHue 1Mo 4acTsM B ONPEACICHHOM HHTETpaIe

9. T'eomeTpuYecKue MPUIOKCHHUS ONIPECIICHHOTO HHTErpaia.

10. ®usnueckne MPUIOKEHUS ONPEICTICHHOTO HHTETpaa.

Tema Ne5 «/IluddepennuaibHoe ucHUcIeHHe PYHKIMIA MHOTHX NepeMeHHbIX.
JquddepenunanbHbie ypaBHEeHUI»

Huddepentman.

[TpousBoaHbBIE HYHKIIMH HECKOIBKUX MTEPEMEHHBIX.
DKCTPEMYMBI.

[Tpunoxenns OHIL

o PN E

OO6bikHOBeHHBIE TU(depeHInaIbHbIe YpaBHEHUS |-TO MOpsiAKa: TUIIBI U
METO/IbI PEILICHHUS.

o

JIuneiinbie qudPepeHuaibHbe ypaBHEHUS.



7. Ypasnenus bepuymnu, Knepo

8. OObIkHOBeHHbIE AU(pdhepeHnaNbHbIe YPaBHEHUS 2-T0 NOPSAIKA: TUIIBI U
METO/Ibl PELLIECHUS.

9. OOGbIKHOBEHHBIE U] PEepeHITNATbHBIE YPABHEHHSI BBICIIUX NOPSIKOB: TUIIbI
Y METO/JIbI PELIEHUS.

10.Ipunoxenus auddepeHunanbHbIX ypaBHEHHH.

Tema Ne6 «Pacuer BeposiTHOCTEH cay4aHbIX cOObITHI. [IOBTOpHBIE
HUCTIBITAHUA»

KombunaTtopuxka.

OCHOBHBIE MOHATHS TEOPUU BEPOSTHOCTEM.

TeopeMbl cllOKEeHMsI, YMHOKEHHUS] BEPOSITHOCTEH.

dopmyiia IOJTHON BEPOATHOCTH.

®opmyna bepnyinu.

JlokanpHas, MHTETrpajgbHas TeopeMsbl Jlamnaca.

®opmyna Ilyaccona.

No O~ WNE

Tema Ne/ «Ciayuaiinbie BeJJU4uHbI. OCHOBHBIE 3aKOHBI pacnpeaesieHusi
CJyYalHbIX BeJIMYHH»

1. [uckpeTHble clly4ailHble BEIUYUHBI.

2. HEIpPEpPHIBHBIE CITyYailHbie BETUYNHBI.

3. UucnoBble XapaKTEPUCTUKHU CITy4YalHBIX BEJIUYHH.

4

OcHOBHBIE 3aKOHBI pacIpeieeHus

Tema Ne8 «MaremaTuueckasi CTATUCTHKA»

1. Bre1i6opouHBIil METOS.

2. CratucTHUYeCKHe OIEHKH MapaMeTPOB PACTIPEICIICHHUS.

3. Cratuctudeckasi mpoBepKa CTATUCTUYECKUX THIIOTE3.

4. DneMeHTbl KOPPEISIMOHHOIO aHAIN3a
[IIkama oneHuBanus: S-OanabpHasl.

KPUTEPUU OUEHUBAHUAA:

5 OamnoB (MM OLEHKA «OTIUYHO») BBICTABISETCA OOy4YalOLIEMYCS, €CIH OH
MPUHUMAET aKTUBHOE YydacTHe B Oecele MO OOJBIIMHCTBY OOCYKIaeMbIX

BOIIPOCOB (B TOM YHUCJE CaMbIX CJIOXKHBIX); JAEMOHCTpUPYET C(HOPMUPOBAHHYIO



CIOCOOHOCTh K JTUAJIOTMUYECKOMY MBIIUICHUIO, MPOSIBISECT YBaXKEHUE U UHTEpPEC K
WHBIM MHEHUSIM; BIaJEeT INIyOOKUMH (B TOM YHUCJE JOTOJHUTEIbHBIMU ) 3HAHUSIMU
M0 CYUIECTBY OOCYXJIa€MbIX BOIPOCOB, OPATOPCKUMH CIIOCOOHOCTAMH H
MpaBUJIaMH BEJICHUS MOJIEMUKH; CTPOUT JIOTUYHBIC, apTyMEHTUPOBAHHbIE, TOUHBIE
M JJAKOHUYHBIC BBICKA3bIBAHUS, COMPOBOXKIAEMbIC SIPKUMU MPUMEPAMU; JIETKO U
3aMHTEPECOBAHHO OTKJIMKAETCS Ha HEOXKUJAHHBIE PAKypChl Oecelbl; He HYKaeTCsl
B YTOUHSIONIUX U (MJIM) TOTIOJIHUTEJIHHBIX BOIIPOCAX MPETo1aBaTesl.

4 Oamna (WIM OLEHKAa «XOPOILO») BBICTABISAETCA OOydYalolEeMycCs, €CId OH
OpUHUMAET ydyacTue B oOcyxJeHuu He MeHee 50% IUCKYCCHOHHBIX BOIPOCOB;
MPOSIBIISIET YBAXXEHUE U WHTEPEC K MHBIM MHEHUSM, JOKa3aTEIbHO U KOPPEKTHO
3alMIINAaeT CBO€ MHEHHUE; BIAJCET XOPOIIUMH 3HAHUSMU BOTIPOCOB, B OOCYXICHUHU
KOTOPBIX TPUHUMAET Y4YacTHe, YMEET HE CTOJbKO BECTH IOJIEMHUKY, CKOJIBKO
y4acTBOBaTh B HEMW; CTPOUT JIOTUUHBIE, apTyMEHTUPOBAHHBIC BBICKA3bIBAHUS, CO-
IPOBOXAaeMble MOIXOISIIMMHU MPUMEPAMH; HE BCETJa OTKJIMKAETCS Ha HEOXKH-
JaHHBIE paKypchl Oecelbl; HE HYXKJIAETCs B YTOUHSIOMIMX U (WJIH)
JIOTIOTHUTENIBHBIX BOIIPOCAaX MPENo/1aBaTes.

3 Gayuta (WM OlIEHKA «YAOBIETBOPUTEIBHOY») BHICTABIIACTCA 00yUYaIOIIEMYCsl, €CIH
OH TMpPUHUMAET Yy4yacTue B Oecele MO OJHOMY-IBYM HauOoJjiee MPOCTHIM
o0CyXJ1TaeMbIM BOTIPOCAaM; KOPPEKTHO BBICIYIIMBAECT WHBIE MHEHUS; HEYBEPEHHO
OPUEHTUPYETCA B COJEpPXKAaHUU OOCYKJAa€MbIX BOMIPOCOB, TOPOM JOIyCKas
OMMOKKA; B TIOJEMUKE TMPEANOYUTAECT 3aHUMATh MO3UIMI0 3aWHTEPECOBAHHOTO
CIywmiaTeisi; CTPOUT KpaTKHe, HO B 1€JIOM JIOTHYHbIE BBICKa3bIBaHMUS,
COMPOBOXK/IaeMble  Hauboliee OYECBHAHBIMU  TMPUMEpPaMU;  TepsieTcs  TpH
BO3HUKHOBEHUHU HEOXUJIAHHBIX PAKypCOB O€celIbl U B 3TOM Cllydae HYXKIAeTCs B
YTOUHSIIOIIUX U (WJIH) TOMOTHUTEIBHBIX BOIIPOCAX MpenoaaBaTers.

2 Oamna (WM OLIGHKA «HEYIOBJIICTBOPUTEIHHO») BBICTABISIETCS 00ydYaronemycs,
€CIM OH HE BJIAJCET COJEPKaHHEM OOCYXIAEMBIX BOIPOCOB WU JOIYCKaeT
rpyObie OIIMOKH; MAacCUBEH B OOMEHE MHEHUSIMU WM BOOOIIE HE Y4acTBYET B

AUCKYCCHH, 3aTPyAHACTCA B IIOCTPOCHHMH MOHOJOIHYCCKOI'O BBICKA3bIBAHHA M



(M) JomyckaeT OWMOOYHBbIC BBICKA3BIBAHUS, TIOCTOSSHHO HYXIAeTCsi B

YTOUHSIIOIIUX U (MJIM) TOTIOJTHUTEIBHBIX BOMPOCAX MPEenoaBaTes.

2 OLIEHOYHBIE CPEJCTBA JJISI IPOMEXYTOUYHOM ATTE-

CTAIIMU OBYYAIOIIUXCSI
2.1 BAHK BOITPOCOB M 3AJIAHUH B TECTOBON ®OPME
2 31 10-5
1..A=| 0-15;B=| 21 4 |. C=3A+AB. DiemeHr Cyg Marpumsl  C
-2 13 -13 0
paBeH

)8 29 33 41l 53
2 -1 2 -3 6
2. Ecmm f(X) =2x“—x—-6, A= 4 o) to marpunia f(A) papaa . 1) 2)

28 -6
(13 —Gj (—3 o] (3 —4j [11 —2j
3) 4) 5)
-12 10 22 -6 6 0 -4 10

0 3 2
3. Onpenenurens |2 1 —2| paBen
1 1 6

1000 999 300
4. Onpenemutenb | 999 999 299 | pasen .

1 -1 1
1) —700 2) 300 3)0 4)300 5)700
2 1 -1 1
5. Eciiu maTpuna SBJISICTCSI OOPaTHOM K MaTpHUIIE ,
3 X 33X -2

TO X paBeH .
Nx=+1 2)x=0 Ix=-1 4) x=1 5H)yx=42

6.Ecm A=|-1 1 —1|, At=|by by by, Tocymma
{b2s+bz1} paBma .
1)1 2) -1 32 4)-2 5) 0
0O -1 0 O
7 p -1 0 0 O
. Panr martpuiiel aBeH
PP 0 0 0 o) P
0O 0 -1 0
3x-3y+2z=2,
8. Ompenenutens A OCHOBHOHM MaTpullbl cucTeMbl < 4X —5y+2z =1, paBen 4. Ecmu Ay,
S5x—6y+4z=3

Ay, A; — BcromorarenbHble onpeaenuTeny, purypupymomnme B popmynax Kpamepa, To
JUI JAaHHOM CUCTEMBI CyMMa X + A x paBHa



-3X+y+2z=-]

9. Marpuna, oOparHas K Martpure A CHUCTEMBI 6X +5y+4z =28, wumeer Bua
Sx+3y-2z2=-1
-22 8 -6
Al= 81 32 -4 24 | npuuem detA =84. Ecim (Xq,Yq,Zp) - pelICHHE CUCTEMBI, a
-7 14 -21
Ajj - anreOpamyeckoe [ONOJIHEHUE OJIEMEHTa @jj MaTpuubl A, TO cymma Xg+Agy
paBHa . 1)-21  2)5 3)17 4)21 527
2X—-y+3z =3,
10.ITocne npuBeeHUsI CHCTEMBI ypaBHEHUH < 4X + 2y + 52 =13,
ox+y—-4z=4
2X—-y+3z =3,
K  BHIY 4y—-z=p, cymma p+(Q paBHa
4y -13z =q

1) 12 2)-3 32 4) 3 5) -2
1
11. Beruuciure npegen GyHKuH B Touke: lim (3_—)(])(_2 :
x—>1\{X-1
1) e7? 2) e73 3) =2 4) -3
12. Yucnosas ¢yukuus f onpenenena u nenpepoiBaa Ha otpeske [0;5], mpuuem f Bo3pacraer
Ha KaxJ10M u3 oTpe3koB [0;1], [2;3] u [4;5] u yObIBaeT Ha KakJI0M U3 OTpe3koB [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
VYkaxkurte uncio kopHen ypaBaeHus f(x) =—1.
1) 4 2) 3 3)1 4) 2
X
13. Haiimute npousBoanyto ¢pyakimu f(X) = e—
X

e* eX(x-1)

n-5 2 X1 3 g € XD

)
X2 X2

2
. X
14. Beruuciure npeuen KIUH B TOuke: lIm ————,
P dys x—01—+/C0s2X
1)1 2)0 32 4) o
15. Oyukuus f(X) = 5x* —4x° +1n? x npezcTaBinena popmynoi Teinopa:

f(X)=cg+ci(x-1)+co(x —1)2 +C3(x —1)3+ ocrarounblil uineH. Haligure koaddumueHt Co

1)-18 2)9 3) 18 4)-9
16. Haiinute Haumenbliee 3Hauenue pynkimu: f(X) = 2% —4x-In2
1)1 2) 2-4In2 3) -1 4) 4(1-2In 2)

. n/n+2n3n-vn+3
17. BerurcnuTe mpeien nocneaosareapaoctu:  lim 13 5
n—o 1+n+n~°+2n~



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

18. Beruncnute npeaen GyHkiud B Touke: lim
X—1

1
4-x '

1) et/? )et? 31 4)

19. Yucnosas ¢ynkius f onpenenena u HerpepbiBHa Ha otpeske [0;5], mpudem f Bo3pacraer
Ha Kax oM u3 otpeskoB [0;1], [2;3] u [4;5] u yObIBaeT Ha KakJIoM 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.
VYkaxure 4nciio KopHaen ypaBuenus f(x) = 2.

1)5 2) 3 3)4 4) 2

20. Haiinute npousBoaayro Gpyukimu f(X) = cos® (X2 +2X) .

1) 3c0s?(x? +2X)(2x+2)  2) 3¢0s2 (X2 + 2X)(=sin( X2 + 2X))(2X + 2)
3) 3sin2(x% +2x)(2x+2)  4) 3¢0s?(x? + 2x)sin( X2 + 2X)(2X + 2)

. sin(2In x
21. Beruncnure npeaen GpyHKEH B Touke: lim g :
x—1 X-1

1) 2 2)0 3) cos2 4) o

1
22. Oyuknus T(X) = x4 +4x? - ] npezcrasiena popmynoi Teiinopa:
X +

f(x)=cg+ci(x-1)+co(x —1)2 +C3(x —1)3+ ocTaTouHbli uneH. Haiinure kosaddurment
Co.
1) 79/8 2) 81/8 3)9/4 4) -1/4
44/x -3

23. Haiimute Hamboibiiee 3HaueHue Gpynaknuu: f(X) = 1
X+

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

dx

2 arcsin x

24. Halinute HEeonpeIeIeHHbIM HHTETPaI: I \/
1-x

1) In|x]|-In]arcsin x|+C 2) In|xarcsin x|+C 3) V1-x? +C 4) In |arcsin x| +C

5
25. TlepBooGpasnas ¢pyukuuu f(x) umeer Bux F(X) = InTX Berunciure If(x)dx :
1
p-24hS o lys g ins a4
25 25 5
o o . 2 17
26. Haiinmure HeonpeieneHHbIIT HHTETpat: J.X (x-2)""dx.
1 20, 4 19,2 18 1.3 18
1) —(X=-2)7 +—=(X-2)7" +=(x-2)" +C 2) —x°(x-2)"+C
) o5 -2+ L (x -2+ S (x-2) ) 5 x-2)
3) ix2(x—2)18+C 4) lx3(x—2)17+C
18 3
eZ
27. IlepBooOpasnas pynkuuu f(X) umeer Bua F(x) =% . Bpruucnure _f f(x)dx.
X
€
i 2) e’ ~2e 9 e
4 2 2



5

In x
28. .IlepBooOpasnas pyukiuu f(x) umeer Bug F(X) =——.  Borunciure If (x)dx ..
X
1
29. Haiinure momans GUrypsl, OrpaHUIueHHON IMHUSAMH Y = X>—3x y=0.

30. Haiigure ummHy kpuBoit X = X(t), y=y(t), ecmu x'(t) =, /2t —% ,

1
y(t) = t2+1+¥, 1<t<?2.

1

31. [nomaae ceveHus Tela MIOCKOCThI0 X = C BhIpaxkaeTcs popmyinoir  S(C) =
1+c

2 )
0<c<l.
Haitigure 00beM 3TOTO TEIA.

32. TlIowap CeueH s TeNa MIOCKOCTBIO X = C BhIpakaetcst hopmyioit S(c) = 2,
0<c<1. Haiimure
00bEeM 3TOTO Tena.

1
D 2)1  3)In2 4)2

1
1+c

33. ITnomaas ceueHus Tea MI0CKOCThI0 X = C BeIpakaeTcst popmyroit S(C) =

>
0<c<l.

Haiinnre 006eM 3TOrO TEIIA.

1) n/2 2) n/4 3)1/2 4) 3/4

34. HanpaBienue HanObIcTpeiiiero Bo3pactanus ¢pyukiuu T(X,y,z) =X + y2 — 2xyZ3 B
touke P(1,—-2;—1) 3amaeTcst BEKTOpOM

1) (1,2,-6) 2) (3:8,-12) 3) (-1-2;6)

4) (-2,-2,-6) 5) (-3-2;12)

35. YkaxuTe B/ IJIABHOM JIMHEWHON 4YacTH MpupamieHus GyHKITUN
f(X) =F(X1,X2,X3,X4) =X X2 + 2X1X§ + X% —3X3Xy4 — X2X421 B OKPECTHOCTH TOUKH
Xo=(2,1-13)

1) —3dxq +4dx, —5dx3 + 3dx4 2) 3dxq —4dxy —17dx3 —3dxy4

3) 3dxq —4dx, +5dx3 —3dx4 4) 3dxq + 4dx, +5dx3 —3dx4

5) —3dxq —4dx, —5dx3 + 3dx4

36. IpousBoanast pyHKIHH Z = x2 — y3 +In(x+2y+1) B rouke P(—2;1) 1o HampaBIeHUIO
BekTopa a = (1,-2)paBHa
37. Uccnenyiite noseaenne Gpyuxuun f(Xq,Xo) IBYX MepeMEHHBIX B OKPECTHOCTH TOUKH
P(-1; 2) U3BecTHBI:
1) 3nauenne pynkuu B Touke P: f(-1,2) =4
2) rpaguent ¢ynkuu B Touke P: grad f(—1,2) = (3;,-5)
3) MaTpuiia BTOPBIX IPOU3BOIHBIX (DYHKIMK B TOUKE P:

o%f | (3 4
oxioxj ) \4 -2

Konkperusupyiite u 3anummure popmyny Teitaopa Broporo nopsaka




mis ¢ynkuun f(Xq,X2) B okpectHOCTH P.

38. UccnenyiiTe Ha SKCTpeMyM QYHKIUIO Z = —x? - Xy — y2 +X+Y.

39. Ykaxure HamnpasieHue (BEKTOp) HaUOBICTpEHIIero Bo3pacTanus (pyHKIHH
f(x,Y,2) =xy +yz "% B 1ouKe A(2;1;1)

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

40. Cuna F=F(X,y,z) sBnsercs rpaauentoM dyaxuuu U(X,Y,Z) = x2 — y3 +2%. Haitnure
paboTy 3TOM CUJIBI MPU MIEPEMEIICHUU TOUKH €€ npuioxkenus u3 Touku A(1;—1;1) B
touky B(0;2;3)

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

x3 -1

41. Haiiure o6umit naterpai aupdepeHnnanbHoro ypapHeHus: Yy = >
y +1

42. Haiigure oOmee pemenue nuddepeHnaIb-Hor0 YpaBHEHUS

y' — y_ X c0S X Ha uHTepBaie (0;w).
X

43. CocTraBbTe TaKo€ JJMHEHHOE OJJHOPOAHOE T depeHInaTIbHOe YpaBHEHHE C

MOCTOSTHHBIMH KO3 puLineHTamMu, 4To0bl QyHKIUU Y| = e u yo = e

00pa3oBbIBANIA (PyHAAMEHTAIBHYIO CUCTEMY PEIICHUI ATOTO YpaBHEHUSI.

44 YxaxuTe BUJ 3aKOHA paclpeeieHus CIIy4ailHOW BEeTUYNHBI:
1) PaBHOMEpHOE pacinpeiesieHue.
2) HopmanbHoe pacnpeaesieHue.
3) buHoMManbHOE pacupeeieHuE.

4) Pacupenenenune Ilyaccona.

45.Yxaxute GopMyIty, IO KOTOPOH HAXOJUTCS BEPOSTHOCTh HACTYIUICHUS
3HAYEHUSI CIIy4YailHOM BEJIMYMHBI:

1) ®opmyna bepnynnu.
2) Kimaccuueckoe onpe/ieliecHie BEPOSTHOCTH.
3) ®opmyna Ilyaccona.

4) TeopeMbl CyMMBI ¥ TIPOU3BEACHHS BEPOSITHOCTEH.

46. s HOBOTOAHEH JoTepen otnedatanu 1000 6uneTo, u3 KOTOPsIX 80
BBIUTPHIIITHBIX. KakoBa BEpOSATHOCTH TOTO, YTO KYIUICHHBIM OHMIIET OKa-
YKETCS BBIUTPBIIIHBIM?

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



47.113 reHepaIbHOM COBOKYITHOCTH M3BJIeUeHa BbIOOpKa 00beMa n. Haiitu
BBIOOPOYHOE CpeHEE.

Xi |1 2 /4

IIr2 1 |7

1) 3 2) 32 3)33 4) 2.9 5) 31
48.TlycTth X - HOpMaJIBHO pacrpe/ieNieHHas cirydaiinas senuunHa. M[X]=1,
D[X]=9. Torna mioTHOCTh pacnpeesiCHUs UMEET BU/L:

_(x-1)? (x-9)? (x-1)? (x-1)?

1)f(x)=3\/5e B 2) f(x)=e 2 3) f(x):Ee 162 4)f(x)=9\/ge 18

49.VmeroTcst 3 mapTUM KOMITBIOTEPOB, HACUUTHIBAIOIINE COOTBETCTBEHHO 20,
30 u 50 mtyk. BeposTHOCTH TOTO, UTO KOMIIBIOTEPHI, TIPEACTABICHHBIE
Pa3HBIMM 3aBOJIaMH, MPOUTYT TAMOKEHHBIN KOHTPOJIb, PABHBI
COOTBETCTBEHHO MJist 3TuX naptuii: 0,7; 0,8 u 0,9. KakoBa BeposiTHOCTH
TOTO, YTO BeIOpaHHbIN HayAady 1 u3 100 m1aHHBIX KOMITBIOTEPOB MIPOMACT
TaMOXEHHYIO aTTECTALUIO?

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

50.IIpousBenennem aByx coObiTHii A 1 B Ha3piBaroT cobsiTe C =AB
1) cocrosiee B COBMECTHOM HACTYIJICHUU 3TUX COOBITHIN

2) NPOMCXOISIIEe TOTIa U TOJBKO TOT/Ia, KOT/1a MPOMCXOAHUT coObITHEe B, HO HE
IIPOUCXOTUT COOBITHE A

3) cocrosiee B HACTYINICHUH XOTS ObI OJTHOTO U3 ATUX COOBITHI

4) mpoucxosIee TOT1a U TOJIBKO TOTa, KOT/Ia MPOUCXOIUT COOBITHE A, HO HE
poucxoaut codbiTue B

51.CymmMmoii 1Byx coObiTuii A 1 B Ha3biBatoT coObiTue C =A+B
1) cocrositiee B COBMECTHOM HACTYIJIEHUU 3TUX COOBITUI

2) npoucxosiiiee TorJa U TOJIbKO TOrAa, Korja IpoucxXoauT coObitue B, HO He
MIPOUCXOJUT COOBITHE A

3) cocTosiiee B HACTYIJIEHUH XOTs ObI OTHOTO M3 3TUX COOBITHI

4) npoucxosiiee TOrJa U TOJIbKO TOrJa, KOrJa MPOUCXOAUT cCOObITUE A, HO HE
MPOUCXOUT coObITHE B



52./IBoe urpatot B maxmatsl. CoObITHE A 03HAYAET, YTO BBIMIPAJ MEPBHIN
UTPOK, cOObITHE B — uTO BBIMIpan BTOpoil Urpok. YTo o3HavaeT coObITHE
BA?

1) BbIMTpas NepBbId UTPOK 2) HUYbS

3) BbIMTpaj BTOPOMl UTPOK 4) BeIUTpaii 00a UTPOKA

53.Co0bITHE Ha3bIBACTCS IOCTOBEPHBIM B IAHHOM UCIIBITAHUU, €CIIU:
1) oHO 3aBeIOMO HE MPOUCXOJUT 2) OHO HEU30EKHO MTPOUCKOIUT

3) ero Henb3s 3apaHee MPOTHO3UPOBATH 4) OHO HE 3aBUCHUT OT JAPYTOro COOBITHUS

54.Ecnu nBa cOOBITHS HE MOTYT TPOU30UTH OAHOBPEMEHHO, TO OHU
Ha3bIBAKOTCS:

1) He3aBUCUMBIMHU 2) HECOBMECTHBIMH 3) COBMECTHBIMU 4) 3aBUCHMBIMHU

55.Pacuér BeposiTHOCTEN COOBITUI TTPOU3BOAUTCS 1O (hOPMYJIE KIACCUYECKOM
BEPOSTHOCTH, €CJIM MPOCTPAHCTBO AJIEMEHTAPHBIX HCXOJI0B

1) KOHEYHO M BCE MCXO/IbI PABHOBO3MOKHBIEC 2) OECKOHEUHO

3) HenpephIBHO  4) KOHEYHO

56.1Mudps 1, 2, 3, ..., 9, BeIIHUCaHHBIC HA OTJEIbHBIC KAPTOYKU CKIIQIBIBAIOT B
SIIIIUK M TIIATEIbHO NepeMeninBaioT. Hayraj BBIHUMAIOT OJIHY KapTOUKY.
BeposiTHOCTH TOTO, YTO YKMCII0, HAITUCAHHOE HAa ATOW KapTOYKE YETHOE
pPaBHO

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

57.bpocaetcst urpasibHasi KOCTb. BEpOSITHOCT TOTO, YTO BBINAJIET, TPAHb C
YETHBIM YHCJIOM OYKOB PaBHA

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

58.Pebenok nmeet Ha pykax 5 kyoukoB ¢ OykBamu: A, K, K, JI, ¥V .
BepositHOCTh TOTO, UTO peOEHOK coOepeT U3 KyOMKOB CJIOBO "KyKiia" paBHa

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



59.B ypue Haxoautcs 7miapoB:2 6enbix, 4 yepHbIX U 1 KpacHblid. BeiHMMaeTCs
OJIMH 1ap Hayraja. BeposTHOCTH TOro, YTO BEIHYTHIN IIap OyeT YEPHBIM
paBHa

1) 4/7 2) 217 3) 17 4)0,8

60.OTHOIIEHNE YnCIa UCTIBITAHUN, B KOTOPBIX COOBITHE MOSBUIIOCH, K 00LIEMY
yucily (aKTHUECKH MPOU3BEICHHBIX UCTIBITAHUI Ha3bIBACTCS

1) K1accu4eckoi BepOsSTHOCTHIO 2) OTHOCUTEIHLHON YaCTOTOM
3) duznueckoit yacToTomn 4) reoMeTpU4YECKON BEPOSITHOCTHIO

61.OtHO1IEHHE Mepbl 001acTH, 0JIaronpUATCTBYIOIICH MOSBICHUIO COOBITHS, K
Mepe Bcell 001acTH Ha3bIBACTCS

1) kimaccuueckoi BEpOSTHOCTHIO 2) OTHOCUTEIBHOM YaCTOTOM
3) ¢usHnuecKoii YacToToN 4) reoMeTpUYECKON BEPOSATHOCTHIO

62.bporiensl ABe UrpagbHbie KOCTU. BEpOsSTHOCTH TOTO, YTO CyMMa BBIMABIINX
OUYKOB paBHa, 7 paBHA

1) 1/6 2)1/3 3)7/36 41/2A

63.BeposITHOCTH JOCTOBEPHOT'O COOBITHS

1)6ombmre 1 2) paBHa 1 3)paBHa 0 4)mensbiie 1

64.BeposiTHOCTH MOSABIICHUS COOBITHS A ONpeAeIeTcsl HEPaBEHCTBOM

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

65.B aByX simmKkax HaxoasTCs AeTaidu: B mepBoM 10 (M3 HUX 3 CTaHAAPTHBIX),
BO BTOpPOM —15 (U3 HUX 6 cTaHAapTHBIX). 13 Kaxa0ro siuuka Hayiaqy
BBEIHUMAIOT T10 OJTHOM JieTajau. BeposTHOCTH TOro, yTo 00e aeraan
OKaXXYTCsl, CTAaH/IapTHBIMHU paBHA

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

66.B kpyr paguyca 2 cM moMeInIieH MEHbIIHA KpyT paguyca 1 cm. BeposiTHOCTB
TOTO, YTO TOYKa, HayJaudy OpolieHHas B OOJIbIION KPYT, MONAJET TaK:Ke U B
MaJIblil KpyT paBHA



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

67.A0OoHeHT 3a0bL1 NOocaeAHIOW Py HOMEpa TesedoHa U TOITOMY HaOUpaeT
e€ Hayraja. BeposaTHOCTH TOr0, UTO eMy MPUIETCA 3BOHUTD, HE O0JIee YeM B
3 mecTa paBHa

1) 0,3 2)01  3)06 4)08

68. 1151 HEeKOTOPOIl MECTHOCTH YHMCIIO MACMYPHBIX THEH B MIOHE PABHO IIECTU
BEPOSITHOCTB TOTO, YTO 1 MIOHS sICHAsl IOT0Ja paBHA

1)6/30 2)415 3) 2/3 4) 1/30

IlIkana oueHNWBAHUS Pe3yJbTATOB TECTHPOBAHUS: B COOTBETCTBHUH C
JIEUCTBYIOIIEH B YHUBEPCHUTETE OauIbHO-PEUTHHTOBOM CHCTEMOW OIlCHUBAHUE
pPEe3yIbTAaTOB MPOMEXKYTOUHOM aTTecTallud OOYYarolIUXCsl OCYIIECTBIISICTCS B
pamkax 100-OamipbHOM  MIKaNbl, MNpPU OSTOM MaKCUMalbHBIM  Oami 1o
IPOMEXYTOYHOM aTTecTaluu oOydYaromuxcsa 1o o4yHOM Qopme oOydeHus
cocTapisier 36 0amioB, MO OYHO-3a0YHOM W 3a04HOM (popmam oOydeHuss — 60
6amtoB (yctanoBieHo nojoxenuem 11 02.016).

MakcumanibHbIN Oail 3a TECTUPOBAHKE MIPEACTABIIAET COOON Pa3HOCTh JBYX
Yycell: MaKCUMaJbHOTO Oamia Mo MPOMEXKYTOYHON arTrecTaliud JUisl JTaHHOMN
dbopmber  00yuenus (36 wam 60) M MakCUMaJIbHOrO Oajla 3a PEIICHHE
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a/1auu (6).

bann, momydyeHHbI OOydYaromMMCS 3a TECTUPOBAHUE, CYMMHUPYETCS C
OaJi;IoM, BBICTaBICHHBIM €My 3a pElIeHHE KOMIETEHTHOCTHO-OPUEHTHPOBAHHOMN
3a/1aumu.

OO6mmii 6amn Mo MPOMEKYTOUHON aTTeCTAllMM CyMMHUpPYyeTcs ¢ Oaiamu,
MOJIYYCHHBIMH 00YYaIONTUMCS IO pe3yJbTaTaM TEKYIIETO KOHTPOJIS yCIIeBAEMOCTH
B TEUCHHUE CEMECTpa; CyMMa 0ajuiOB MEPEBOAUTCS B OICHKY MO JUXOTOMHYECKOU
mKajge (s 3adeta) WIM B OLEHKY MO 5-0ayulbHOM IIKane (IJIs 9K3aMeHa)
CJIEYIOIIUM 00pa3oM:

CootsetrctBue 100-0a5IbHOM U TUXOTOMUYECKON IIIKAJI
Cymma 6annos no 100-6annvroti wikane | Oyenka no OUXOmMoMu4eckou wKaje

100-50 3a4TEHO
49 u MmeHee HE 3aUTEHO

CootBerctBue 100-0ayu1pHOM 1 5-0aJUTBHOM IITKAT

Cymma 6annos no 100-b6anrnvrot wikae Oyenka no 5-6annvHoll wiKaie
100-85 OTJIMYHO




84—70 XOpOIIO
6950 yJIOBJIETBOPUTEIIBHO
49 u menee HEYJIOBJIETBOPUTEIILHO

Kpumepuu oyenusanus pezyibmamoe mecmuposanus:
Kaxnaplii Bompoc (3agaHue) B TecToBOWM (opMe oOleHUBaeTCs II0
JTUXOTOMHYECKOM IIKaJIC: BHIMOJHECHO — 2 0aJ1j1a, He BRIMOJHEHO — () 0aJ1710B.

2.2 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 34/TA9H

3agaua 1. Haiitu oObeMm Tena, oOpa30BaHHOrO BpallleHMEM BOKpyr ocu Ox
Gurypbl,  OrpaHMYEHHOM JUHUSAMU y=sinX, y=0, 0<X<m

3agaya 2. CoCTaBUTh YpaBHEHHME KacaTeJbHOW IIJIOCKOCTH K IOBEPXHOCTH

z:\/9—x2—y2

B TOUKe Mg (1,2;2)

3anmaya 3 [lns curHanu3anuu 00 aBapuy yCTaHOBJICHBI IBa HE3aBUCHMO
paboTalolMX CUTHAU3aTopa. BepoaTHOCTH TOT0, YTO MPU aBapUU CUTHAIIA3ATOP
cpaboraer, paBHa 0,95 nis nmeporo curHanuzaropa u 0,9 st BToporo.
BeposiTHOCTH TOTO, UTO IIPH aBapuu cpabOTAET, TOJIBKO OJMH CUTHAJIU3aTOP paBHA

3agaya 4 Otaen TEXHUYECKOTO0 KOHTPOJIS MPOBEPSET U3/IETUs HA CTaHAapPTHOCTb.
BeposiTHOCTH TOTO, UTO M3/IeTHEe CTaHAapTHO, paBHa 0,9. BeposaTHOCTH TOTO, UTO
U3 JIBYX IPOBEPEHHBIX M3/EIUIN TOJIBKO OJIHO CTAaH/IApTHOE paBHA

3amaua b
Jlana uHTETpasbHas (GYHKIUS HEMIPEPHIBHON CITy4ailHOW BETMYUHBI X

0, mpu x<0
1.3
F(x):<§x , mpu 0 <X <2

1, mpu X > 2

Haiitu mmoTHOCTH  pacnpeneneHusi BEPOATHOCTENW, MaTEMATHYECKOE
0XXUJAHUE U JUCIIEPCUIO CIIyYaWHOW BEJINYHHBI.

3amaya 6



3a/aH BapualMOHHBIN P BBIOOPKU
Xi 80 95 100 | 115 | 140 | 155 | 160

Ni 4 6 10 40 20 12 8

a) HaWTH BBHIOOPOYHOE CpeaHEe, BBHIOOPOYHYIO JTUCTIEPCHIO, BHIOOPOYHOE
CpPEeIHEKBAaIPATUIECKOE  OTKIOHEHWE, HCIPABICHHYIO  BBHIOOPOUYHYIO
JIUCTIEPCUIO,  HUCTPABICHHOE  BHIOOPOYHOE  CPEIHEKBAIPaTHUECKOE
OTKJIOHCHHE, HAYaJbHbIC U IEHTPaJIbHbIE MOMEHTHI 3-TO U 4-TO MOPSIKOB,
ACMMETPHIO U DKCIIECC;

0) mocTpouTh Ha rpaduke SMIUPUUYECKYIO PYHKIUIO pacipeieseHus;
B) OCTPOUTDH HA rpauKe MOJIUIOH OTHOCUTEIBHBIX YACTOT BEIOOPKU;

F) IMOCTPOUTH Ha rpa(bHKe r'uCTorpaMmMy OTHOCUTCIIBHBIX YaCTOT.

3agaya 7

Haiitu noBepuTebHBIN HHTEPBAT JJIS OLICHKH MAaTeMAaTHYE€CKOTO OXKHMJIaHUS
a HOopManbHOro pacmupeneneHus ¢ Hagexnocteio P =0,95, 3mas BriGopounoe

cpequee X, =10,2, oOvem  BbiGopkm N =16 wu  renepansHOE

CPCAHCKBAAPAaTUYICCKOC OTKIIOHCHUE O = 4,

3anaya 8

Jns AByX CiaydalHbIX BeJIMYMH X, Y TIPOBEJACHA CEpHUsl HCIBITAHUM.
Pe3ynbpTaThl HCHIBITAHUH 3aMIMCAHBI B CIEAYIONIYIO KOPPETISIMOHHYIO TaOIUILy

X
v 0 1 2 3 4 5
1 — 3 1 — | =1 =
2 1 2 2 — | =1 =
3 — — 1 4 3 1
4 — — | =1 = 1 2

a) BeraucinuTh BEIOOPOYHBIE CPE/IHUE, HEYTOUYHEHHBIE JUCTIEPCUU U
CpeIHEKBAAPATUUECKHE OTKIIOHEHHUS 111 00enux BenuyuH X U Y, KOBapUalluio U
ko3(ppunment koppensaunu R(X,Y).

0) IlpoBepuths mans noBepuTeabHOW BepoATHocTH P = 0.95 3HaAYMMOCTH
koadpurmenta koppessiuu R(X,Y), nonas3ysaces kpurepuem CThIOACHTA.



B) Hanucate ypaBHeHus npsiMbIX perpeccur Y Ha X u X Ha Y.

r) B moaxonsimem Maciitade nu3o0pa3uth Ha rpauke BCe TOUKU C KOOPJAUHATAMHU
(X, Y) U3 KOPPEISAIMOHHOM TaOJIHIIBI M MIPSMBIC PETPECCHUH.

IIlkajna oueHMBaHUSI pelleHHs] KOMIETEHTHOCTHO-OPHEHTHPOBAHHOM
3aJla4M: B COOTBETCTBHUHU C JCHCTBYIOIIEH B YHUBEPCUTETE OaNIbHO-PEHTUHIOBOM
CUCTEMOM OIICHHMBAaHUE PE3YyJbTATOB MPOMEKYTOUHOU aTTeCTallMd OO0yYarolIuXxcs
ocyuiectBisieTcst B pamkax 100-0ainbHOM MIKabl, TP 3TOM MaKCUMaJbHbINA Oasi
N0 TPOMEXKYTOUHOM arTecTanuu oO0ydaromMxcs Mo O4YHOM QopMme oOydeHus
coctapisier 36 0amioB, MO OYHO-3a04YHOM W 3a04HOM (popmam oOydeHuss — 60
(ycranosieno nosioxxenuem I102.016).

MakcumalibHOE KOJIMYECTBO OajlioB 3a peUIeHHWE KOMIIETEHTHOCTHO-
OpPUEHTUPOBAHHOM 3a1auu — 6 0aJUIOB.

bann, mnonydyenHsld oOydaromMMCs 3a pelIeHWe KOMIIETEHTHOCTHO-
OpUEHTUPOBAHHOW 3aJlayl, CyMMHUpPYeTCi C O0ajuioM, BBICTABICHHBIM €My IO
pe3ysibTaTaM TeCTUPOBAHUS.

OO6mmit 6amn Mo MPOMEXKYTOUHOM aTTecTallik CyMMUpyeTcs ¢ Oaiamu,
MOJIYYEHHBIMU 00YyYaIOUIMMCS IO pe3ybTaTaM TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH
B TEYEHHE CEMECTpa; CyMMa OajlsIOB MEPEBOJAUTCA B OLIEHKY MO JTUXOTOMHYECKOM
mKajge (s 3adera) WIM B OIEHKY Mo S5-Oa/ibHOM ImiKaje (Ijs JK3ameHa)
CJIEIYIOIINM 00pa3oM:

CootBerctBue 100-0a/UIbHON U JUXOTOMHUYECKON KA
Cymma 6annog no 100-6annvnoui wxane | Oyenka no OUXOMoMUYeCKou wKae

100-50 3a4YTEHO
49 u meuee HE 3aUTEHO

CootBercrue 100-0a/u1bHOM M 5-0aJIIBHOM KA

Cymma b6annog no 100-6annvroul wkane Oyenka no 5-6a1nvHouU wiKae
100-85 OTJINYHO
84-70 XOpOUIO
69-50 YAOBJIETBOPUTEITHLHO
49 u menee HEYJOBJIETBOPUTEIBHO
Kpumepuu OUEHUBAHUA pewienusn KOMnemeHmHOCHIHO-

OpUEHMUPOBAHHOU 3a0ayu:

6-5 ©OannoB BeICTaBisieTCs oOOydYaromiemMycs, €CiId pelieHHue 3aJadu
JTEMOHCTPHUPYET TIIyOOKOE MOHUMAaHHE OO0YyJaIOIMMMCS MPEITI0KEHHON MPOOIeMBbl
U Ppa3HOCTOPOHHEE €€ pacCMOTPEHHE, CBOOOAHO KOHCTpyupyemasi paboTa
MpeAcTaBisieT coOOW JIOTUYHOE, SICHOE U IMPHU 3TOM KpaTKOoe, TOYHOE OIHUCaHue
X0Jla pelleHus 3ajauu (MOoCIe0BAaTEIbHOCTU (WJIM BBIMOJHEHUS) HEOOXOIUMbIX



TPYIOBBIX JEHCTBHUM) W (POPMYIHPOBKY JOKAa3aHHOTO, MPABWIBHOTO BBIBOJA
(oTBeTa); MpU 3TOM OOYHAIOUTUMCS MPEAJIOKEHO HECKOJIBKO BApUAHTOB PEIICHUS
WIN OpUTHMHAIBHOE, HECTAHJAPTHOE peuieHue (win Hauboiiee 3PpPeKTUBHOE, WU
HanOoJiee palMOHATIBHOE, WM ONTHMAIbHOE, WIW CIWHCTBEHHO MPaBUIBLHOEC
pellieHne); 3ajava pelieHa B YCTAaHOBICHHOE TPENoJaBaTeieM BpeMs HIU C
OTIEPEKECHUEM BPEMEHHU.

4-3 (anja BBICTaBIsACTCS OOydYaloOUIEeMYyCs, €CJIM pelleHrue 3a/Jadu
JEMOHCTPUPYET MMOHMMAaHHE OOYYaIOIMIMMCS TPEIJIOKCHHON MpoOJIeMBbl;, 3amada
pelIeHa TUIOBBIM CIIOCOOOM B YCTaHOBJIICHHOE TPEIOAaBaTEIeM BPEMS; UMCIOT
Mecto obmme ¢pa3sl U (WIM) HECYIIECTBEHHBIE HEJIOYEThl B OINMUCAHUHM XOJa
petenus u (Uan) BeIBOjA (OTBETA).

2-1 ©0anjga BBICTaBICTCS OOydYaroOmIeMycCsl, €CJIH pEIIeHUEe 3aJaud
JEMOHCTPUPYET TOBEPXHOCTHOE TOHUMAaHHE OOYYAIOIIMMCS MPEIOKCHHOM
pOOJIEMBI; OCYIIICCTBJICHA TOMBITKA MTA0JOHHOTO PEIICHHS 3aJlayd, HO TPHU e¢
pEIICHWM  JIONYIICHBI OMUOKM W  (WIM) TPEBBIIMICHO  yCTAaHOBJICHHOE
IperoaBaTeIecM Bpemsi.

0 ©0aJyI0B BBICTAaBIACTCA OOydYalOIIEMyCs, €CIU pelIeHHE 3aJaqyu
JEMOHCTPUPYET HEIIOHUMAHHUE O0YYArOIIMMCS MPEUTOKECHHON IPOOIeMBI, U (HUJTH)
3HAYUTEILHOE MECTO 3aHMMAIOT 00IIHMe (Ppas3bl W TOJOCIOBHBIC PACCYKICHUSA, U
(w1n) 3a1a4a HE pellIeHa.



