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1. Pe3yabTaThl 00y4eHus 0 JUCHUIIIHHE

Tabmuua 1.1

KOZI 1 HAUMCHOBAHUC
KOMIICTCHIIUH

Kox u HauMeHOBaHUE UHAUKATOPA J10-
ctwkenuns komnereHm (MJIK)

KOZ[ 1 HAUMCHOBAHHC pPE3yJIbTaTa OGy‘-IeHI/IH
10 JUCIUIIIINHE

1

2

3

OIIK-1. Ciocoben
peliath 3aa4M, OT-
HOCSIIIHECS K MPO-
(heccroHambHOM J1es-
TCJIbHOCTH, MPUMC-
HSISE METOJIBI MOJIETIH -
pOBaHMs, MATEMATH-
YEeCKOTO aHaNIn3a,
€CTECTBEHHOHAYTHBIE
1 O0IIEHIKEHEPHBIE
3HaHUSL.

OIIK-1.4.ITpencraBinenne 0a30BBIX IS
npodecCHOHANBHOM chepbl (PH3UIecKIX
MPOLIECCOB U SIBICHUH B BUJIE MaTeMaTH-
gecKoro(ux) ypaBHeHHsA(i1)

3Hatb (31): ocHOBHBIEC Oa30BbIe MPodeccHoHATbHBIC
(bH3nYecKue IPOLECCH U ABICHUS, HX IPEACTaBIIe-
HHUE B BUJIC MATEMAaTHIECKUX ypaBHEHUH (popmMy)

VYwmets (Y1): aHATM3UPOBATH U COMIOCTABIISITH (HH3H-
YECKHUE MPOLIECCHI U SBICHUS C X MATEMATHICCKUM
ONHUCaHHEM

Bnagerts (B1): TexHOIOTHSAMU MpEICTaBICHUS (-
3UYECKHX [TPOLIECCOB U SIBJICHUI B BHJC MaTeMaTH-
YEeCKUX ypaBHEHHH (hopMyi)

OIIK-1.6.Pemienrie nHXEHEPHBIX 3a/1a4
¢ IOMOILbI0 MaTEMaTUYECKOrO anmapa-
Ta BEKTOPHOM anreOpsl, aHAIUTUYIECKOI
reoMeTpuu

3HaTh (31): OCHOBHBIE CIIOCOOBI U aITOPUTMBI pe-
IICHHs] MH)KEHEPHBIX 337124

Yumetsb (Y1): aHanM3UpoBaTh U ONPEEISTH CIOCO0
peuieHus 3anayu

Brnanets (B1): TexHONMOTHAME pellICHUS HHKEHEP-
HBIX 33]]a4 C IOMOIIbI0 MaTEMaTHYECKOTI'0 alnapara
BEKTOPHOH anreOpbl, aHATUTHIECKOW TeOMETPHH

OIIK-1.7.Penienune ypaBHEHUH, OMUCHI-
BAIOIINX OCHOBHBIE (hH3HUYECKUE ITPO-
LIECCHI, C TPUMEHEHHUEM METOJIOB JINHEH-
HOH anreOpbl 1 MaTEMaTHIECKOTO aHa-
nm3a

3Hatb (31): OCHOBHBIC ypaBHEHUH, OMTUCHIBAIOIINX
OCHOBHBIC (PU3NUECKHE TPOIIECCHI, & TAKKE OCHOB-
HbIE METO/IbI pELICHNs YpaBHEHUI TMHEHHOH all-
reOpbl M MAaTEMaTHIECKOTO aHaJIN3a

Yumers (V1): anammsupoBaTh Qusndeckne mporec-
CBl, pellaTh ypaBHEHU INHEHHON anreOphl 1 Ma-
TEeMATHYECKOr0 aHaJIM3a

Brnanets (B1):TexHOIOTHAMH pelIeHUs YpaBHCHUH,
OTIMCHIBAIOIINX OCHOBHBIE (PU3HUECKHE ITPOLIECCHI, C
IIPUMEHEHNEM METO/I0B JIMHEHHO anreOpsI U Ma-
TEMaTHYECKOI0 aHAIN3a

OIIK-1.8. O6paboTKa pac4eTHBIX U IKC-
MEPUMEHTAJIbHBIX TAHHBIX BEPOATHOCT-
HO-CTaTUYCCKUMHU METOAAMU

3Hath (31): OCHOBHBIE TIOHATHS M TEOPHIO pacueTa
9KCIEPUMEHTAIIBHBIX TaHHBIX BEPOSITHOCTHO-
CTaTHYECKUMHU METOIaMHU

VYmets (Y1): HaXOAUTH ONTUMANBHBIN METO pacde-
Ta

Brnanets (B1): TexHONOTHAME pacyera 3KcHepu-
MEHTAJbHBIX JaHHBIX BEPOSATHOCTHO-CTATHYECKUMHU
METOJIaMU

OIIK 2. Ciocoben
Y4acTBOBAaTh B IPO-
CKTUPOBAHUU TCXHH-
YeCKHX 00BEKTOB,
CHCTEM U TEXHOJIOTH-
YECKHX MPOIIECCOB C
YYETOM IKOHOMUYE-
CKHX, DKOJIOTHYE-
CKHX, COIMATILHEIX U
JIPYTHUX OTPaHuYe-
HHUH.

OIIK-2.5. OueHka cX0JUMOCTH Pe3yJib-
TaTOB PacyeToB, IOJIy4aeMBbIX O pa3-
JIMYHBIM METOJJKAM.

3nath (31): OCHOBHBIC XapaKTEPUCTHKH M KPUTECPHU
CXOJMMOCTH PAacyeTOB Pe3yJIbTaTOB

Yumers (Y1): aHanM3MpoBaTh, CHCTEMATU3UPOBATh U
OINpPENENATh HYKHYIO METOIUKY OLIEHKU CXOIUMO-
CTH PE3yJIbTaTOB pacuera

Brnanets (B1): TexHONMOTHAMU pacyeTa OIEHKH CXO-
JIMMOCTH PE3yJIbTATOB 110 Pa3IMYHbIM METOJUKAM

2. @opMbl aTTECTANUM 1O TUCUHUIJIMHE
2.1. ®opMa npoMeKyTOYHOM aTTecTanuu: Ik3amen/1,2,3 cemectp.
Crnioco6 npoBeieHrs MPOMEKYTOUHON aTTECTAIlUU: TeCTUPOBAHHUeE.




2.2. ®opmsbl TEKyIIEN aTTeCTALUN:

Tabmuma 2.1
Ne dopma o0yueHus
/T 03®0
1 Pemenue npakTnyeckux 3aJaHuil
2 | TecToBbIlt KOHTPOJIb

3. Pe3yabTaThl 00yYeHHs 110 JUCHHUILIMHE, MOAJIeKAIHE MPOBEPKe MPH NPOBeeHHU TeKylIei U
NMPOMEKYTOYHOM aTTeCTAMHU

Tab6mmia 3.1

CTp}/KTypHI)IC 3JICMCHTBI JUCI -

O1eHOYHBIC CPEeICTBA

TUTHHBI/ MOy IS Kon pesynbraTa 00y-
Nen/m | Homep JIMIaKTUYECKHE €U~ YEHUs 110 JUCLHU- Tekymias atte- [IpomexxyTouHas
pasaena HUILIbI (Hpe,Z[MeTHLIe mHe/ MOOYJIIO cragus arrecranus
TEMBI)
BexropHas u nuHeliHas OIIK-1.4 Beinonnenue TECTUPOBAaHUE
1 1 anreOpa, aHaJIUTHYECKast OIIK-1.6 IIPAKTUYECKUX
TEOMETPHUS OIIK-1.7 3aJaHui
OIIK-1.4 BrinonHenue TECTUPOBaHUE
2 2 KomrutekcHble yncna NPaKTHYECKUX
3alaHui
Beenenue B OIIK-1.4 Brinmonnenue TECTUPOBAHUE
3 3 . OIIK-1.6 MPAKTHIECKHUX
MaTeMaTUYeCKHi aHaIInu3 OITK-1.7 E—
OIIK-1.4 Brimonnenue TECTUPOBAHUE
4 4 Jnddepenunanbibie OIIK-1.6 MPAKTHYECKHUX
HCUHCIICHUE OIK-1.7 B
JuddepennnanbHbie OIIK-1.4 Brimonnenue TECTHPOBaHHE
5 5 ucumciaeHue GyHKIHi OIIK-1.6 NPaKTAICCKUX
HECKOJIbKMX NepeMeHHbix | OIMK-1.7 3aJlaHuH
WuTterpansHoe OIIK-1.4 Brimonsaenne TECTHPOBaHHE
6 6 ucumciaeHue GyHKIUHI OIIK-1.6 NPaKTAICCKUX
OJIHOH nepeMeHHON OIIK-1.7 3aJlaHuH
OIIK-1.4 Brimonnenue TECTUPOBAHUE
7 7 JuddepennmnanbHbie OIK-1 6 —
YpapHeRHA OIIK-1.7 3a/1aHui
Kparthsle, OIlK-1.4 Brimonnenue TECTHPOBaHHE
8 8 KPHUBOJIMHEIHBIE U OIIK-1.6 MIPaKTHYECKNX
[TOBEPXHOCTHBIE OIIK-1.7 3a/1aHui
MHTETPaJIbl
OIIK-2.5 Beimonuenue TECTUPOBaHUE
9 9 Psiner HPaKTUIECKUX
3aJlaHuH
OIIK-1.7 Beimonuenue TECTUPOBaHUE
10 10 MerTo/1bl BBIYMCTICHNI MIPaKTHYECKNX
3a/laHui
OIIK-1.8 Brinonnenue TECTUPOBAHUE
11 11 Teopus BeposTHOCTEH IPAKTHYECKUX
3a/laHui
OneMeHTHI OIIK-1.8 Brinonnenue TECTUPOBAHUE
12 12 MaTEMaTHIECKOM NPaKTUYECKUX
CTaTUCTHKH 3aJlaHHH




4. ®OoHJ OLIEHOYHBIX CPEACTB

4.1. ®OoHJ OLICHOYHBIX CPEJCTB, MMO3BOJIAIOLINE OLIEHUTh Pe3yiIbTaThl O0YyUEHHs MO JUCLUIUIMHE,
BKJIIOYAET B ce0s OLCHOYHbIE CPECTBA ISl TEKYIIEeH aTTeCTallMy U POMEXKYTOYHOM aTTeCTaIiH.

4.2. ®OoHJ| OLICHOYHBIX CPEJICTB JUIsl TEKYILIEH aTTecTaluy BKIIOYAeT B ceOs MpaKTUYeCKue 3a/1a-
HUs HAXOJSIIMECS B CICYIOIIUX UCTOYHUKAX

— METOJMYECKUE YKa3aHUs K MPAKTHUECKUM 3aHATUAM 0 JucuuIuinHe «MartemaThkay A 00y-
YAIOIIUXCsl OYHON M 3a04HOM (hOpM 00yUeHHUsI TEXHUUECKUX HAIpaBIeHUH MOAroToBKU. Yacts 1.

— METOJMYECKUE YKa3aHUs K MPAKTHUECKUM 3aHATUAM 0 JucuuIuinHe «MartemaThkay A 00y-
YAIOIIUXCsl OYHON M 3a049HOM (hOpM 00yUeHHUsI TEXHUUECKUX HAIPaBJICHUH MOATOTOBKHU. YacTh 2.

— METOJMYECKUE YKa3aHUs K MPAKTHUECKUM 3aHATUAM 10 JucuuiuinHe «Martematuka» it o0y-
YAIOIIUXCsl OYHON M 3a04HOM (hOpM 00yUEHHUsI TEXHUUECKUX HAIPaBJICHUH MOATOTOBKHU. YacTs 3.

4.3. ®oH/J1 OLIEHOYHBIX CPECTB ISl MPOMEKYTOYHOM aTTECTAllUU BKIIOYALT:

- TECTOBbIE 3a/1aHUs Ul MPOBEJCHUS MPOMEXYTOUHBIX aTTecTaluil nmo aucuuiuiiHe — 177 mr.,
pa3meniens! B [Ipunoxenun 1.

- TECTOBbIE 3a/IaHUs Ui MPOBEACHUS MMPOMEXYTOUHBIX aTTeCTalMi 10 AUCUUILIMHE — 238 1mT.,
pasmemeHsl B [Ipunoxxenun 2.



ITpunoxxenue 1

MWHUCTEPCTBO HAYKH M BBICIIETO OBPA3OBAHUSA POCCUHIICKOM
®EJEPALINN

HOSBPHbCKA MHCTUTYT HE®THU U TA3A
(PUJIHAJ) PEJEPAJIBHOE FOCYJAPCTBEHHOE OBPA30BATE/ILHOE YUPEKIEHUE
BBICIIETO OBPA3OBAHMS

«TIOMEHCKHI UTHAY CTPUAJBHBIMYHUBEPCUTET»
(®uauan TUY B r.HosiOpbcke)

Ka(bezlpa HpHKHaﬂHOﬁ MaTEMATUKNU U €CTCCTBEHHOHAYYHBIX JUCHUIIINH

Hepeqeﬂb TECTOBBIX 3aJaHMI JJIs1 NMpOBEACHUSA l'[pOMC)KyTO‘IHOﬁ aTrrecranuu (‘laCTb 1)

1. Jlnuna BekTopa a = (X, Y, Z):

A fal=x2+y?+2?  B)[a=x?—y? -2 o la]=x*+y? +2°
D) \é\:‘x2+y2+22‘ E) [a] =/x+y+2

2. lnuna (MOMyIIb) BEKTOpa a = aXT + ayi + aZIZ :

A) ‘5‘ =Jal-a’-a’ B ‘5‘ =a,i+a,j+a,k C) ‘5‘ =a’+a’+a’

D) H:Jaf+a§+af E) \5\: 2_a2_a?

3. CkansipHOe MPOM3BEIEHHE BEKTOPOB @ = X,i + Y, ] +ZK 1 b=X,i +y,] +z,k:

A) a-b=[allblsing  B)a-b=|ajhtge C)a-b=xX, —y,Y, — 2,7,

D) a-b=xy, +X,Y, + 2,2, E) a-b=x%, + Yy, Y, + 2,7,

b:

4. YcoBue mapaiiesibHoCTH BEKTOPOB a ub. o o
C)a-b=lalbj D)a-b=[al+|h E)a-b=1

A) a-b =COS@ B)a-b=0

5. VCJIOBHe TepIEH/IMKYIAPHOCTH BEKTOPOB dub:

A)a-b=cosp B)a-b=0 C)a-b=[ay D) a-b=[al+[b] E)a-b=1

6. Yrom Mex /1y BEKTOpaMH dub: o o
a-b a-b a-b
A) COSp=——- B)tgp=———- C)COSp=—1- D) cosp=|a-|b|

|+ CRE

Tl
E) cosp=a-b

7. Paccrosmue mexay asyms toukamu A(X; Y, ) n B(X,; Y, ) na miockoctu:

M) AB = (X, = %) + (¥, — ¥,)? B) | AB |=+/(x, — ;)2 = (¥, — ¥1)?
C) |E = \/(Xz _X1)2 +(y, - )/1)2 +(z, - 21)2




5 2 2 o 2 2
D) | AB |= \/(Xz — %) (Y2 = V1) E)| AB |= \/(Xz +X%)+ (Y, +Yy)
8. IIpy YMHOMKEHHH [BYX MATPHIL Pa3MEPHOCTEI (m X n)- (n X k) TIOJYYUTCS MATPULIA PA3MEPHOCTH:

A) (mxn) B) (mxk) ©)(nxk) D) (nxm) E)(kxm)

9. CucremMa TMHEWHBIX YpaBHEHUN UMEET €IMHCTBEHHOE PELlIEHUE Npy IpuMeHeHnu metoaa Kpamepa,
€CIIn:

AX.
A) Xi:AAaHpHAXi;’&0 B) X; =A - AX C) XiZ%,anA;tO
i

D) X-:%,HpI/IAZOI/IAX-;’—'O E) X-:%,HpI/IAZOHAX-:O
| A 1 | A 1

10. CucreMa NMHENHBIX YPaBHEHU MMEET MHOKECTBO PEIICHMI NMpu NpuMeHeHun metoja Kpawmepa,
€CIIU:

A) Xi=§,HpI/IAXi¢O B) X; =A-AX C) xi:%,HpHAio
i

D) X-:%,HPI/IAZOI/IAX-?’—'O E) X-:%,HpI/IAZOI/IAX-:O
1 A 1 1 A 1

11. Pemienue cucteMbl TMHEHHBIX YPaBHEHH METOAOM OOpPaTHON MaTpPUIIbI:

AAT.X=B B X=A-B CX=A'+B D) X=A'E EX=A"'-B

12. O0uiee ypaBHEHHE MPSIMOMA:

A) Ax+By+C=0 B) y=kx+Db C)§+%=1
D) ¥ — Yo =k(X~X,) E) X=X _ Yol
X=X Y2= %
13. YpaBHeHHe MpAMOii B OTPE3Kax:
A) AX+By+C=0 B) y=kx+b C)—+%:1
D) ¥ — Yo =k(X~X,) E) XX _ YN
X=X Yo= %
14. YpaBHeHHe OPAMOii ¢ YIIOBBIM KO (QUIHEHTOM:
A) Ax+By+C =0 B)y=kx+Db C)§+%:1
D) Yy — Yo =k(X—X,) E)y X=X _ Y%
X2=% Ya= %
15. VpaBHEHHE MydKa IPAMBIX:
A) Ax+By+C=0 B) y=kx+Db C)§+%:l



D)y — Yo =K(X—X,) E) X=X _ Y-V
X=X Y2= Y1

16. YpaBHeHue nNpsiMOi, TPOXOSAIIEH Yepe3 JIBE JaHHBIC TOUKU:

A) AX+By+C =0 B) y=kx+b C)—+%:l
D) y — Yo =k(x =) B) X~X _ Yol
X2=% Y2— )
17. Yron mexay npsimeivu Y =K X+b, u y =K, X +Db,:
A) COS(P:M B) '[ggpzM C) singpzu
1+k, -k, 1-k; -k, 1+k, -k,
1+Kk, -k k, —k
9= Tk, 07
18. Ycnosue napamnensnoctn ayx npambix Y =K X+0b u y=k,X+b,:
A) k, =b B) k, =—k; C) k, =k, D) k, =l E) k, =—i
Ky Ky

19. Venoeue napamnensaocty ayx npsmeix AX+By+C, =0u AX+B,y+C, =0:

A) AA,-BB,-CC,=0 B) :12 s C) AA +BB,=0
D) AA +BB,+CC, =1 E) AA +BB,+CC,=0

20. YcnoBue nepneHauKyIsSpHOCTH AByX mpsambix Y =K X+ n Yy =K, X+ D, :

A) k, =b B) k, =—k; C) k, =k; D) kzzki1 E)kzz—kil

21. Yenosue neprenukyispHoctu ayx npsambix AX+ B y+C, =0u A,x+B,y+C, =0:

B,
A) AA,-BB,-CC,=0 212 B— C)AA, +B,B, =0
D) AA +BB,+CC, =1 E) AA, +BB, +CC,=0
22. Paccrosinue ot Touku M (XO; yo) bits) Hp;IMoﬁ Ax+By+C=0:
_ 2 2
A d |AX, + By, +C| B) d - |Axo — By, —C| Q) go VA’+B
VA? + B2 VA? +B2 |Axy + By, +C]
D) d =|Ax, + By, +C|° E) d = /AX, + By, +C
23. KaHoHMYeCcKOe ypaBHEHUE OKPYKHOCTH:
x? y? 2 2 x? y?
A X L B)(x—a)" +(y-b)" =R’ 0) Y=t
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D) y? =2px E) (x+a)* +(y+b)y =R?

24. KaHOHMYECKOE YpaBHEHHE ILIUIICA:

X2 y2 2 2 D2 X2 y2
A)a7+b7:1 B) (x—a)°+(y—b) =R 0 p—z=t
D) y2 = 2px E) (x+a)f +(y+b)y =R?

25. KanoHundeckoe ypaBHEHHE MapadoIibl:

X2y 5 2 o2 X2 y?
A)a7+bT:1 B) (x—a)’+(y—b) =R C)?_le
D) y? =2px E) (x+a)f +(y+by =R?

26. KaHoHnueckoe ypaBHEHHE TUIEepOOJIbL:

X2y 5 2 o2 X2 y2
A)a7+bT:1 B) (x—a)°+(y—b) =R C)?_?zl
D) y? =2px E) (x+a)f +(y+b) =R?

27. @OKYyCHOE pacCTOsTHUE AILIUIICA:
A) c=b?—-a?, ecm a<b B) c=+va’ +b? C)c=a’—-b?% eccma>hb

D) c=+va?—b?,ecm a<b E)&Cc=+a’—b?,ecm a>b

28. ®oKycHOE paccTOsTHUE TUnepOoIbl:
A)C=b2—a2,ecm/l a<b B)c:\/a2+b2 C)C=a2—b2,ecnn a>b

D) c=+va? —b?,ecm a<b E) c=va’ —b?,ecm a>b

29. DKCUEHTPUCUTET JILIUIICA!

C a
A) £=—,ecm a<Db B) £=C-a C)e=—,ecm a>b
a C
C b
D)e=—,ecm a>b E) ¢=—,ecm a<b
a a

30. DKCUEHTPUCUTET BJUIUIICA MPUHUMAET 3HAYCHHE:

A) —1<e<0 B) €>0 C)0<e<l D) e>1 E) ¢>1
31. DKCIEHTPUCUTET TUTIEPOOITHI:
C C
A) €=—,ecm a>D B) £=C-a C)EZB,ecnna<b
a
C
D)& =—, ecnu @ - BelIeCTBEHHAS MTOJIYOCh E) € =—, ecaum A - MHUMAas TOTYOCh
a a

32. DKCUEHTPUCUTET TUIIEPOOIIBI MPUHIUMAET 3HAUCHHE:
A) —1<e<0 B) €>0 C)0<e<1 D) e>1 E)e>1



33. OyHkuud f (X) Ha3BIBAETCS YETHOM TSt BceX X W3 0OJACTH OMpPEICICHHUS, ECIIH:

A) f(=x)=f(2x) B) f(—x)=f(x?) 0) f(=x)=f(x)
D) f(=x)# f(x)=—f(x) E) f(-x)=-1(x)
(

X) Ha3bIBaeTCS HEUETHOM It BceX X U3 obnactu OIpE€aAcCICHUs, CCIIN:

f
A) f(=x)=f(2x) B) f(—x)=f(x?) C) f(=x)=f(x)
D) f(=x)= f(x)=—f(x) E) f(—x)=—1(x)

35. Oynxuusa f (X) Ha3bIBaeTCsl 0ECKOHEYHO O0JbIION pu X —> A, eciu:

34, OyHKUA

A) lim f(x) # o B) imf(x)=0 C) limf(x)=0
D)lim f (x) =00 E) limf(x)=a

36. Oynkuus f (X) Ha3bIBaeTCs OECKOHEYHO Majiol mpu X —> A, €CIIu:

A) lim f(x) # oo B) lim f (x) # 0 o) limf(x) =0
D) lim f (x) = o0 E) limf(x)=a

37. HeBepHoe cBOIcTBO npesenos: ecau cymectsyror lim f (X)I/I lim g(x), TO
A) lim(f(x) £ g(x))=lim f (x)%limg(x) - -
B) !(}Eac =0,rne C= C())(;:t o
C) lim F(x) = !(T; T npu g(X);tO
ag(x)  limg(x)
D) lim(f(x)- g(x))=lim f(x)-limg(x)
B timk- £00)=k-im ()

X—a

38. IlepBrIil 3aMeUaTENbHBINA TPEEI:

X X
sSin X . .
A) lim——=1 B) Ilm(l—l) =e C) I|m(1+1) =e
X—w X X—»00 X X—»00 X
. sinxX smx
D) lim>—= =1 E) lim>=——=0
x—0 X x>0 X
39. Bropoii 3aMeuaTenbHblil Mpeiet:
Y 1 1"
A) Iim(l+—) =e B) Iim(l——) =e C) Iim(l+—) =e
x—0 X X—>00 X X—>o0 X
X
sin X .
D) lim——=1 E) I|m(1+£j =1
x—0 X X—0 X
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40. Ilpenen lim —y Ha3bIBaETCH:

Ax—0 AX
A) nepBooOpa3Hoi B) nuddepennuanom C) mpousBoaHOM
D) npupaienuem aprymeHTa E) npupamenuem ¢pyHkuun

41. Boipaxenue Ay = f (X + AX) —f (X) HA3bIBAETCSL:
A) niepBoobpa3zHoit B) muddepenmnuanom C) npouzBoaHOM
D) npupamenuem aprymeHTa E) npupamenuem pyHKIumn
!

42. ®opmyra MpOU3BOJIHON CYMMBI IBYX (PYHKITUN (u + U) =
AU -v—-u-v Byu-v'—u'-v Qu-v+u-v
D)u +0 E)u -0

!’
43. ®opmya MPOU3BOAHON Pa3HOCTH ABYX (PYHKIUI (u — l)) =
Au-v—-u-v Byu-o'—u'-v Ou-v+u-v
D)u +0o E)yu —o'

!/

44. ®opmyra MpoOU3BOIHON MPOU3BEACHUS IBYX (DyHKIINH (u . U) =
A u'-v Byu-o'—u'-v cu +v D)u-v+u-v Eyu-v—-u-v

!

u
45. ®opmyrna npou3BOJAHON YaCTHOTO ABYX (YHKIUHN (—J =

v
' ’ u-o'-u'-v ' '
A)u-v—-u-v B) ———— C)u-v+u-v
v
u-v-u-v' u-o+u-v
D) —— E) ——
v v

46. ®opmyrna NpoOU3BOAHON (k - f (X)), =
A) k- f(x) B) k c) k- f'(x) D) f'(x) E) f(x)

!

47. ®opmyna npou3BOAHON (Xn) =:
A) nx"; B) x"*; C) nx"?; D) X" Inx; E) nx"?;

!
48. ®opmyra mpoU3BOAHOMN (\/; ) =

1 1 1 1
A) ———; B) ——; C) 2V/x; D) -——; E) —;
N ) 20 ) PN ) x

49. ®opmyrna Npou3BOAHON (In X) =

A)—i; B) — X; C) e*; D) X; E)l;
X X

11



!
50. ®opmyiia IpOU3BOJHOM (ex) =

A) —e*; B) e: C) e*; D) e *; E)

!

51. ®opMyia nmpou3BOIHOM (ax) =:
A) a*Ilna; B)a*lna; ©)e*; D) xa**; E)Ina*;

!
52. ®opmyiia IpOU3BOJHOM (tg X) =:
1 1 1 1
—— B)——; Qcgx; D) ——5— B -——F—;
SIn® X SIn” X COSs™ X Cos™ X

A) —

!

53. ®opmyiia IpOU3BOJHOM (ctg X) =

1 1 1 1
; B) ; C) tg x; D) 7 >
COS™ X COS™ X

A) - ) N )
sin? x sin? x

54. ®opmyiia IpoU3BOJHOM (arcsin X) =

1 1 1 1 1
L] B) N C) 2 3 2 ’ H
1— x?2 sin x 1+X COS“ X 1—x2

A) -

!
55. ®opmynna npoU3BOTHOM (arccos X) =:
1 1 1 1 1

A) — ; — , ) ; ,
1— x2 sin? x COS X 1+ x? 1— x2

56. ®opMyiia IpOMU3BOJHON (arctg X) =:

1 1 1 1 1
; B) —— 5 R :

1-x2 sin“ X 1+X 1+X 1—x2

A) —

57. ®opmyina IpOU3BOIHON (arcctg X) =
1 1 1 1 1

A) — ; ; ; ; ;
) 1— x2 cos? x 1+ x? )1+x2 1— x2

58. Muddepentman pyaxuun Y = f (X):
A) dy=f(x)dx; B)dy=dx; C)dy=f'(x)dx; D)dy=xdx; E)dy=f'(x);

59. YpaBHeHHe KacaTenbHO# K rpaduky ¢pynakmun | (X) B TOUKE KacaHHs (Xo; f (XO)):

A) Y — (%)= f(x X =%p); B) y— f(x)=f'(x X —=%p):

12



C) y=f'(X NXx—Xp); D) y - f(Xo):%XO)(X_XO)?

£y 16)= 50 %0):

60. Oynxius f (X) BO3pACTaeT Ha OTPE3Ke [ ; b], €CJIM Ha 3TOM OTpE3Ke:

a
A) f'(X)>O; B) f'(X)<O; C) f'(X)zO; D) f"(X)ZO; E) f"(X)SO;
b

61. dynkuus f (X) yOBIBaeT Ha OTPE3KE [a; ], €CJIM Ha 3TOM OTpE3Ke:

A) f'(x)>0; B) f'(x)<0; ) f'(x)=0; D) f"(x)>0; E) f"(x)<

62. IlpaBuno Jlonurans. Ecnu dyHkimm f(X) 51 g(x) auddepeHIUpyeMbl B TOUKE X, MPUUEM
lim £ (x) = lim g(x) =0, ro:
X—)XO XO

Vi net o i )
im f(x) im f'(x)— lim I LX)—' LX)
9 1 g A -l 9 ) o i 2651569

f(x)

: . f(x)
E) lim——==lim—-;
X—>Xp g(x) X—>Xg g (X)

63. Eciu npoussoanas | '(X) IIPY NIEPEXOE YEPE3 KPUTUUECKYIO TOUKY MEHSET 3HAK C «-» Ha «+», TO

(GYHKIHS B 3TOM TOUKE UMEET TOUKY:
A) min; B)mneperu6a; C) mMax; D) paspeiBa; E) —>00;

64. Eciu mpounsBojnas | '(X) IIpU NIEPEXOE Yepe3 KPUTHUECKYIO TOUKY MEHSET 3HAK C «1» Ha «-», TO

(GYHKIHUS B 9TOM TOUKE UMEET TOUKY:
A) min;  B)meperm6a; C) max; D) paspeBa; E) —>00;

65. KpuBas Y = f( ) Ha UHTEpBaje (a b) BBIHyKJIa BBEpPX, €CIIH:

A) f'(x)>0; B) f'(x)<0; ©) f'(x)=0; D) f"(x)>0; E) f"(x)<0

66. KpuBas Yy = f(X) Ha UHTEpBaje ( b) BLIHyKJIa BHM3, €CIIU:
f

A) f'(x)>0; B) f'(x)<0; c) f'(x)=0; D) f"(x)>0; E) f"(x)<0

67. Touka X, ABISETCA TOUKOM Iepernoda, ecim:

A) f”(XO):0; B) f'(X0)<O; C) f’(XO):O; D) f”(XO)>O; E) f”(xo)<0;

68. Ionueiit nuddepernman Gyuxuun ayx nepemennsix Z = f(X; y):

A) dz:%dx—gdy; B) dz_g+@ C) dz_@_g

oy ox oy’ ox oy

13



0z 0z
D) dz=dx+dy: E) dz=—dx+—dy;
) +ay ) o 8yy

x® +1
69. Obnactb onpenenenus GyHkuuu Yy = :
X

A [-11]; B)& (—0;0)U (0;+o0); ¢) (-11);
D) (_ OO;_l) U (_ 1;+00); E) (— oo;+oo);

X2+ 2
2x -1

70. Obnactb onpenenenus Gpynkuuu Yy =

71. Obnactb onpenenenus Gpynkuuu Yy =
A) [-11); B) (—00;5 Ueﬁoo); c) (-1,1);
D) (- 0;1)U (L;+o0); E) (— o0;400);

X2 +x+1

A 11 B) (Foow); 0 (—1;1);X D) (o)) U(L+oo);  E) (= o0;0)U (O;+00);

72. O6nactb onpeaeneHus GyHkuuu Y =

X2 +2X+4
X+2
A) (— oo;—Z)U(— 2;+oo); B) (— 2;+oo); C) (-2;2); D) (~;—2); E) (— oo;+oo);

73. O6nactb onpeneneHus GyHkuun Y =

2X
74. Obnactb onpenenenus GyHkuuun Y = 2 :

+
A) (—o0;-1); B) (—o0;—1)U (= L+o0); ) (-11);
D) (— oo;+oo); E) (— 00! O) U (O;+oo);

75. O6nacts onpenenenus Gpynxmun Y = X° + 6X% +9X:

A [-11]; B (_ OO;_]-)U(_:L""OO); C) (-11); D) (~;0)U(0;+); E) (— oo;+oo);

3-x*
X+2
A [-2:2]; B) (~o-2)U(-2+); ©) (-22); D) (~o;0)U(0;+0); E) (—oop+o0);

76. Obnactb onpenenenus GyHkuuu Y =

14



x* +4

77. Touka pa3pbiBa GyHKIUU Y =

2X
1
A)l, B)-1; C) He cy1iecTBYeT; D) E ; E) O;
x? +4
78. Touka pa3psiBa pyHkIHH Y = 5 :
X
A) 1, B)-1;  C) He cymecTByer; D) —; E)O;
79. Touka pa3psiBa pyHkIHH Y = — T
X
A) 1; B) -1; C)0; D) 2; E) He cymiectByer;
X
80. Touka pa3peiBa pyHKIMH Y = — !
X+1
A) 1; B) 0; C) 2; D) -1; E) He cymiectnyer;
X2
81. Touka pa3pbiBa QyHKIUH Y = —!
X+1
A) 1, B) 0; C) 2; D) -1, E) ne cymecrsyer;
82. Touxa paspeisa PyHkmn Y = X° — 2X — 3:
A)1; B) 0; C) He cyIIecTByeT; D) -1, E) 2;
2x% —3x +1
83. Touka pa3pbiBa pyHKIMH Y = ———!
X
A) 1, B) 0; C) 2; D) -1, E) He cymecrsyer;
X2
84. Touka pa3psiBa QyHKUIUU Y = 5 :
X —
A)l; B) 0; C) 2; D) -2; E) He cymectByer;
2
85. Touka pa3pbiBa pyHKIUHU Y = E —x2:
A) 1; B) He cymecTByer; C) 2; D) -2; E) 0;

86. Mausbl Bepunnbl Tpeyroiabiuka A (-1; -1), B (0; -6) u C (-10; -2). HaiiTi anuHy MeauaHbl, poBe-
JICHHOM U3 BEPILUHBI 4.

A) 0; B) 1; C) 2; D) 5; E) 4;

87. Manbl Bepimubl Tpeyronsuuka A (2; 4), B (0; 3) u C (6; 8). Haiitu 1iuHy MeauaHbl, MPOBEICHHOM
13 BEPILUUHBI B.
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A) 0; B) 1, C) 2; D) 4; E)5;

88. Hanbr Touku A (0; 3) u B (-4; 3). Haiitu Touky M (X; ), nensmiyo oTpe3ok AB B OTHOIICHUU
AM:MB=3.

A) (-33); B)(3-3); C)(%;%j; D) (3;3); E)(-23);

89. Hanbr Touku A (0; -1) u B (2; 2). Haiiti Touky M (X; Y), nensmiyo oTpe3ok AB B OTHOIICHUU

AM:MB=1:2.
A (0;1); B (0-1); © (0; %) D) @;Oj; E) (—g;Oj;

3 10
90. Onpenenutens 3-ro nopsiaka A=5 -1 0/ =:
0 31
A) 2; B) -3; C) -8; D) 0; E) 8;
1 3 2
91. Onpenenurens 3-ro nopsaka A = 4 0 =
1 31
A) 6; B) 12; C) 24; D) 36; E) 42;
1 2 0
92. Onpenenurens 3-ro nopsiaka: A=[0 1 3|=:
5 0 -
A) -29: B) 22: C) - 31; D) 31; E) 29;
6 1 -1
93. Onpenenutens 3-ro nopsaka A =5 -1  2|=:
9 2 -5
A) -15; B) 30; C) 15; D) -30; E) O;
0 0 -10
94. Onpenenurens 3-ro mopsiaka A={0 7 10|=:
1 2 0
A) 25 B) 70: C) 80; D) 50; E) -70;
2X—y—22=8
95. Onpenenutens A s cucTeMbl ypaBHenuit: ¢ X+ Y+ 2z =11
4x+y+4z=22
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A) A=8; B) A=6; C) A=-8; D) A=4; E) A=1;

X+y+2=6
96. Onpenenurens AY U1 cCHCTEMBI ypaBHEHHIA: X—y+z=3:
- X+y+z=7
A) Ay:_67 B) Ay=0, C) Ay=20, D) Ay:—g, E) Ay:]_4’
X +y—2=2

97. Onpenenutens AX st cuctems! ypasuenuii: ¢ 2X — Y +4z=1:
—X+06y +z=5

A) Ax=0; B) AX=42; C) Ax =1; D) Ax =-1; E) Ax=-42;
3 2 -5

98. AnreGpauyecKoe JIOTOIHEHKE K deMenTy 8, B mMatpue A= -4 1 0 |:
5 6 2

A) A, =-26; B) A, =-34; C) A, =34; D) A, =-8; E) A, =8;
3 2 -5

99. AnreGpandecKoe IOTOIHEHNE K IeMEHTy g, B Matpuue A= -4 1 0 |:
56 2

A) A, ==23; B) A, =-20; C) A, =17; D) A, =-17; E) A, =20;

3 -2 5
100. AnreGpandecKkoe TOTOIHEHHE K dNEMEHTy d,5 B Matpuue A= -4 1 0 |:
5 6 2

A) Ay =-28;  B) Az =0;  C) Ay=8; D) Ay =-8; E) Ay =28;

1
101. 11 301 2=
. lpouseenenne marpuut: | s 5 4 =
1
4 3 01 3 01
A) : B)|-2 5 4|; C) ;D) HEBO3MOKHO; E) (4 12);
12 -2 10 4
1 2 1
1
3 21 L
102. Eciu A= u B=| 2|, to npoussenenne A-A=:
-1 0 4 3
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2

A) 10 ; B) (10 11); o) |1]; D) 10 ; E) HeBO3MOXKHO;
12 4 11

103. Haiitu niuHy BeKTOpa AB ,ecmd A(2;-3;2)m B(5; 3; 0):
A)5; B) 7: C) 4: D) V/13; E) 8:

104. Haiitu nnuny Bektopa C = 28 — b , €CJIM M3BECTHBI a = (6, 2, 1) ub = (0, -1 2):
A) 33: B) 7; C) 50; D) 13; E) 14:

105. HaiiT KoOpAMHATHI BeKTOpa C = %é -3 , €CJIM U3BECTHBI d = (3, 21, g) ub = (O, 4, %j :
A) (0,1,5); B) (L, —5,0); c) (0,-5,1); D) (-1,5,0); E) (_ 1,5, %) ;

106. JlaHbl TOYKH A(l; 0; l), B(— 11 2), C(O; 2; —1) u D(— 2.3 O). CKaJIApHOE MPOU3BEIECHHE

BEKTOpPOB KB . @ =:
A) 6; B) -2; C)0; D) 2; E)7,

107. JlaHBI TOYKH A(3; 3 — 2), B(O; -2, — 4), C(O; 3; 0) u D(O; 2; 4). CKaJIIpHOE TIPOM3BEJIE-
HHE BEKTOPOB AB.CD=:

A) 6; B) -3; C)0; D) 2; E) 7,

108. JIaHBI BEKTOPBI é(l; 1; 2) u b(l; -1 4). HaiiT ckanspHOe pou3BeicHne BekTopoB C =a + Db n
d=a-b.

A) 0; B) 12; C) -12; D) 8; E) 2;

109. JlaHbl BEKTOPEI 3(0;— 3; 2) u 6(—1;1;0). Haiiti cKkalnsgpHOE IPOM3BEJCHHE BEKTOPOB
C=d+bud=a-b.

A)0: B) 11; C) -12; D) -3; E) 12;

110. JlaHbl TpY TOUKH A(l; 0;1), B(—l; 1 2) u C(O; 2;—1). Haiitu Touky D(X; Y; Z), eciu
AB=CD.

A) (2;3,0); B) (2;-3;0); C) (-2;3,0); D) (0;2;3); E)(-2;,-3;0);
111. JIaHBI TpH TOYKH A(3; 3 — 2), B(O; -3 4) u C(O; -3 0). Haiitu Touky D(X; Y; Z), eciu
AB =CD:

A) (3;9,-6); B)(3-96); ©(-3-32); D)(0;2,3); E)(-3,-9;6);

112. Ipu xakoMm 3Ha4eHuH N JaHHBIE BEKTOPHI 8 = (2, -1 3) ub= (l, 3, n) TIEPIIEH MK YIAPHBI?
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A) 4, B) -3; C) 1 D) —1' E) -4;

; ; 3’ 3’ ;
113. IIpu Kakux 3HayeHusx M u N BeKTOpHl & = (2, m, 3) ub= (6, 3, n) napauiebHbI?
A)m=3 n=3; B)m=1 n=9; C)m=9, n=I1;
D)m=3, n=9; E)ym=1 n=1

114. IIpu Kakux 3HaueHussx M u N BekTOpHI a = (m, 1, —1) ub= (6, 3, n) napauiebHbI?
A m=-3, n=2; Bym=2, n=3; C)m=2, n=1;
D) m=2, n=-3; E)ym=1 n=-3;

115. Yron mexay Bekropamu a =8I + j—4l2 ub=--2k:

A) 90°: B) 30°; C) 0°; D) 45°; E) 60°;
116. Yron mexny ektopamu d =1 +K u b=2i + 2] + k:
A) 45°; B) 30°; c) 0°; D) 90°; E) 60°;
117. Yron ey Bekropamn d =91 —4] +5K u b=2i+ 2] - 2k :
A) 60°; B) 30°; c) 0°; D) 45°; E) 90°
118. Yron Mexnay Bektopamu 8 =—1 + | u b=i- 2] + 2k
A) 45°; B) 90°; c) 0°; D) 135°; E) 60°
119. Octpsiit yron mexy npsmbiva X +5Y —3=0u 2X -3y +4=0:
Vs T V4

N/ B) —; C) —; D) 0; E) = -

) T )4 % ) )2

120. Vron mexay npameivu 3X +5Y +1=0u 5x -3y —-2=0:

A) 27 B~ o) X D) 0: E
) 27 )2 % ) )

NG

121. Octpsiit yron mexiy npsmbiva 3X+ Y —7=0u 2X—y+1=0:

A)%; B)%; C) 7; D)%; E)

oy

122. Vron mexay npsambivu X —4y —12=0u Xx—4y +7=0:

V4 V4 T
A) 0; B) —: C) —; D) arctg3; E) —;
) )2 )4 ) g )6
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123. YpaBHeHue npsAMoii, mpoxoasmiel yepes Touky M (— 1; 3) u obpasyromeii ¢ oceto OX  yron

135°.
A) —X—-y+4=0; B) 3X—y+6=0; C) —-3x—y=0;
D) Xx—y+4=0; E) -x—-y+2=0
124. VpaBHenue npsaMoi, npoxoxsmieil yepe3 Touky M (— 1 3) u obpasyromeii ¢ oceto OX  yron
45°.
A) X—y—-4=0; B) 3Xx—y+6=0; C) 2Xx—y+4=0;
D) x—y+4=0; E) —X—-Yy+2=0;
125. YpaBHeHue NpsAMOH, TIPOXOSIIEH Yepe3 TOUKH A(— 1; 3) u B(3; 0):
A) 3Xx—4y+9=0; B) y—X+5=0; C) 3x+4y—-9=0;
D) 4x—-3y+12=0; E) —4x—-3y+12=0;
126. YpaBHeHue OpsIMOi, TIPOXOISIIIEH Yepe3 TOUKH A(— 1 4) 7 B(G; 5):
A) 2x+3y—-10=0; B) Xx—5y+19=0; C) Xx—7y+29=0;
D) x—-5y+20=0; E) 9x—7y—-19=0;
127. YpaBHeHue npsAMOH, apajuleIbHOM psAMon Y = 3X — 4 u npoxoasmeii uepes Touky M (2; 1).
A) y=3x-10; B) y=3X; C) y=3x-5;
D)y_lx-l-l' E)y—_lx+§-
3 ’ 3 3
128. VpasHenue npsMoi, mapamnensHoil mpsamoit 2X+95Y —1=0 wu mpoxonsmeii uepes Touky
A(-13).
A) 2Xx+5y—-13=0; B) 2x+y—-1=0; C) 2x+5y=0;
D) 5x -2y +11=0; E) 5x -2y +10=0;
142. YpaBHenue npsmoii, neprenukynspHoil npamoit 2X +5Y —1=0 u npoxoasmeit uepes Touxy
A(-13).
A) 2Xx+5y+11=0; B) x—y—-1=0; C) 2x+5y=0;
D) 5x -2y +11=0; E) 5x —2y +10=0;

130. VpaBHeHHE TpPAMOH, MepneHAUKYIspHOH mpsmoii Y =3X —4 u mpoxojsuiell depe3 TOUKy

M(2;1).

A) y=3x-5; B)y:—%x; C) y=3x-10;
D)y—1X+1' E)y—_lx_}_?-

3 ’ 3 3
131. @okyc runepbomnst 144x? — 25y% =3600:
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C) c=+/119;

132. doxyc runepbos 5X° — 9y2 =45:

A) c=5; B) c=12;

A) c=+14: B)C=2: C) c=+/5;

133. ®okyc rumepbomsr 11x% — 25y2 =275:

A) c=+14: B) c=6; C) c=5;

134, ®oxyc smmanca 5x? +9y? = 45;

A) c=A14; B)c=2; C) c=+/5;
135. doxyc smmmnca 25x% +169y? = 4225:

A) c=5; B) c=+119; C) c=12;
c=13;

136. Dxcuentpucurer smnca  25x° + 9y? = 225:

A)g—ﬂ' B) e =4; C)g—ﬂ'
3’ - 5

137. Dxcuentpucuter smmnca 5x% + 9y? = 45:

A)E—ﬂ' B) ¢=4; C)E—ﬂ'
3’ - 5’
138.11 lim sinéx__,
. €Al ——  =.
P x>04/x+1-1
A) 0; B) «; C) -8;
(x=1* _

139. Ilpenen lim > =:
x>L4X" + X -5

A) 0; B) o ; C)1;

. —2x%+x+1
140. TIpexen lim =
x->1 34 X —4X

A)%: B) «; C) 0;

~N|w

21

D) ¢ =60; E) c=13;
D) c=4; E) c=3;
D) c=+/11; E) ¢ = 36;
D) c=4; E) c=3;
D) c=144;
D)8—§' E)g—g'
3 5’
D)g—z' E)g—i
3’ J5
D) 4; E)8;
D) 9; E)ﬁ'
; 3
D) 1;

E)



NX+4 -2

141. Tpexen liMm———— =:

x—>0  sin5x
A) 0; B) £
1 20!
_AJ2n% +1
142. Mpenen lim———==:
nso 2N+ 3
V2
A)2; B) —;
2
00 ;
143. 11 lim X=X 41
. CACII —_— =
P o 2x2 1 3x
A) ©; B) Q;
2
2
. XS =2x+1
144. Mpenen liM————=:
x—1 X° =1
A) ©; B) 3;
. AX—=3-2
145. Ilpenen |Im2—=:
x>7  X° —49
A) ©; B) i
) 561

146. TIpoussoanas Gpyrkuun Y = INn x>

A) Y = 2 B) y'=2x;

X2

147. IlpousBoaHas GyHKIUU Y = 23

C) ©; D) 20;
C) 0; D)
C)0; D) 2;
C) 0; D) 2;
C) 0; D) =
!’ 1 !
C)Yy=—; D)y =
X

A) Yy =2%*1n2;

D) y'=2%;

148. TIIponssoanas GyHKIuH Y = eSin2x.
A) y'=sin2x.-e"* 1,

y' =2e""¥ . cos2x;

D) y' =2e""%* . cosx;

B) y'=3-2¥In2;
E) y'=3x-2¥7,

B) y' =e""%*.cos2x;
E) yr:esinZX;
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oo‘%,

E) —
E)
E) =
E) —
1
E) —;
) 14
E) y'=1,
C) y' =2¥In3;
C)



149. Ipoussoanas pynkuun Y = X - INX:

: 1 :
A Yy =1+—; B) y' =Inx;
X
! 1 !
D)y =—; E) y=Inx+1;
X
Inx
150. IlpousBoanas pynkuun Y = 7 :
, 1-1Inx , 1+1Inx
X X
., Inx , 1
D) Y =="7 E)Y'= 5
X X

151. [IpousBoanas pyHkuuu Y = coS? X
A) y'=sin2x B) y' =—-2C0s2X
D) y'=2cosx E) y' =-sin2x

152. I[IpousBoanas pyHkuun Y =+ X2 +1:

, 2X , X
Ay = B) Y =—F—;
x2 +1 24 x% +1
D) y'= B Y=
2Jx2 +1° X2 +1

153. Tpoussoanas Gpynkmun Y = arctg3x:

!

A) Yy = ; B) y' = ;
)Y 1+3x° )y 1-9x?

D) y' = ; E) Yy = ;
)Y 1+ 9x? )Y 1+x°

154. TIponsBoaHas GyHKIuH Y = In(ex ):

A) y’:exln(ex); B) y'=1; C)y'=

y' =xe’"

155. IpousBoanas dynkuun Y =tg (X2 + 3):
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C) y=Inx-1,;

)y,_lnx—l
X2

C) y'=-2sinx

X
C)y'= ;
Vx? +1

C)y'=

D) y' =e”;

1-9x%

E)



, 2X

A) Y = : B) V' = :
)Y cos? x )Y cos2(x2 +3)

Y=o
cos?(x? +3)’
2 2X
D) y'=————: E) y'=—— :
sin® x sin?(x2 +3)
X2 +2
156. OnpenenuTh KpUTUYECKUE TOUKH At QYHKIUU Y = > 1 :
X —_
A)-1u2; B)Owul; C) 2; D) -1,
x? +1
157. Onpenenuts KpUTUIECKHE TOUKH Ut QyHKIHH Y = :
X
A)Oul; B) He cyiecTByIOT; C)-lul; D) -1,
X2 +x+1
158. Onpenenuth KPUTUUECKHE TOUKH IS PyHKIHH Y = ———— !
X
A)Owul; B)-1u2; C)-1ul; D)& 0;
I0T;
2
159. Onpenenuts KpUTUYECKHE TOUKH U QyHKIMK Y = 52 :
—£X
A)Oul; B) 0; C) 2; D)0 wu2;
2X
160. OnpenenuTs KpUTUYECKUE TOUKH JUIst QyHKIMH Y = 5
+ X
A)Oul; B)-1u?2; C) 2; D)-1ul;
X3
161. [IpomexyTku Bo3pacTaHusi GyHKIUN Y = E —x?:
A) (= o0;0)U (4;+00); B) (—0;4); C) (0;4);
(— 00;+00);
XZ
162. [IpomexyTku Bo3pacTaHusi GyHKIUN Y = 5 :
X —
A) (= 0;0); B) (— oo;+oo); C) (- 0;4);
(—0;0)U (4;40);
163. IIpomexyTkr yObIBaHus QyHKIMH Y = — 9 :
X"+
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C)

E) ne cymectBytor;

E) 0;

E) ne cymectBy-

E) ne cymectBytor;

E) ne cymectBytor;
D) (0;4o0); E)
D) (~;2):  E)



?) (3;+oo)); B) (—o0;—3)U (3;+00); 0) (-33);

164. IIpomexyTku yObiBaHus GyHKIIUUA Y =

X211
A) (_ 0, O)? B) (— oo;+oo);
D) (—o0; 0)U (L+o0); £) (= o0;— 1)U (L+0);
X,
165. TIpomexyTku Bospactanusi QyHKIUK Y = 3 X —3X:
A) (3-+00); B) (— o0i-1)U (- 13)U (3-+00);
D) (~o0+o0); £) (- o0i—1) U (3+0):

166. YactHas npou3BoaHas pyHkuuu Z = X2 + 2xy — y3 no X:

A) 7. =2x+2y—3y?; B) z, =2x+3y?;

72, =4x + 2y —3y?;
D) 7! = 2x —3y?; E) z; =2X+2Y;

167. YactHas npousBogHast QyHKIMH Z = X% + 2Xy — y3 m y:
A) z), =2x+ 2y - 3y?; B) 2|, =2x - 3y’;
D) 2| =2x+3y?; E) z, =2X+2y;

168. YactHas npousBoHast QyHKIMH Z = In(2x — y) mo X:

, 2- :
A) ZX:—y; B) Z, =— ;
2X—Y
D) 7 =2~ E) 2, = -
to2x-y “o2x—-y’
169. YactHas npousBogHas QyHKIMKN Z = In(2x— y) m Yy:
' 2_ ’ 1
A) Zy_—y; B) Zy:—
2X -y 2X -y
D)Z'—ZX_ E) z = !
bo2x-y Yoo2x—y
170. YactHas npousBoHast yHKIuu Z =¥ 1o X:
A) 7, =3xy -e®Y; B) z, =xy-e*V;
' 3xy., r_ 3XYy.
D) z;, =3-e>; E) z, =3y-e™;
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D) (- o0;0); E)

c) (-11);

C) (—1;3);

C)

C) z}, =4x+2y -3y

C)z;(=2

C) z, =3x-e¥;



3xy

171. YactHas nmpou3BogHast GyHKIUK Z =€ mo Y:

A) 7, =3xy-e>; B) z, =xy-e>; C) z), =3x-e>;
D) 2|, =3-e*; E) 2}, =3y-e¥;

172. YactHas npous3BoaHAs GYHKIIUH z=x"+ 2%y — yS mo X:

A) z'X :2x+2y—3y2nox; B) z'X :2x+3y2; Q) z'x :4x+2y—3y2;
D) z;(:2x—3y2; E) z'X=2x+2y;

U2 -
173. YactHas npou3BoaHast PyHKIIUH Z=X + 2Xy y o y:

' 2 ' 2 - _3y2
A) Ix =2x+2y-38y~. B) Zx =2X-3y". 0) Zy =4x+2y-3y ;
1 _ 2 1 _
D) zy_2x+3y ; E) Zy _2x+2y;
174. Yactras mpou3BogHast QyHKITHH z:ln(2x— y) mo X:
7 =27V 7y =t —
X ox— X7 ox- X ox—
A) =Y, B) Y C) Y,
. 2x-1 .
X X =
D)~ Y, B 2V,
175. YactHas npou3BoHast PyHKIIUU z:ln(2x—y) o Y.
Z'=2_y Z| =— ! z': 2
n oy, B O 2 0 0 -y
S 2x-1 S
D) 20 B 2y,
— a3y
176. YactHas mponsBonHas ¢pynkmun £ =€ mo X:
A) z'X:3xy-e3"y; B) z'X:xy-esxy; 0) z'X:3x-e3xy;
D) z,=3-e", E) z, =3y-e".
3
177. YactHas mponsBonHas ¢pynkmun £ =€ ) o Y.
A Z, :3xy.e3xy; B) zZ, :xy-e3xy; o) Z, =3x-esxy;
D) z, =3-e3xy; £) z, =3y-e3xy;
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Kurou

Yacrtpb 1

1A 310 61B 91B 121A 151E
211 32E 62E 92E 122A 152C
3E 33C 63A 93B 123E 1531
4C 34E 64C 94B 1241 154B
5B 35]1 65E 95B 125C 155B
6C 36C 66/1 96A 126C 156A
TA 37B 67A 97E 127C 157C
8B 381 68E 98E 128A 1581
9C 39C 69B 99E 129]1 159]1
101 40C 70B 100A 130E 1601
11E 41E 711 101A 131E 161A
12A 42]1 72E 1021 132A 162E
13C 43E 73A 103B 133B 163B
14B 44]1 74]1 1041 134B 164E
151 45]1 75E 105B 135/1 165E
16E 46C 76B 106A 136C 166E
17E 47C 77E 107B 13711 167B
18C 48B 78E 108C 138E 168C
19B 49E 79C 109B 139A 169B
20E 50C 801 110C 140E 170E
21C 51B 811 111E 141B 171C
22A 52]1 82C 112C 142B 172E
23B 53A 83B 113B 143A 173B
24A 54E 84C 1141 144C 174C
25]1 55A 85B 115A 145B 175B
26C 56C 86/1 116A 1461 176E
27E 57C 87E 117E 147B 177C
28B 58C 88A 1181 148C

29]1 59B 891 119B 149E

30C 60A 90C 120B 150A
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[Tpunoxxenue 2

MUWHUCTEPCTBO HAYKH M BLICHIET'O OBPA30BAHMSI POCCHIICKOM
®EJEPALIUU

HOSABPLCKHA HHCTUTYT HE®THU U TA3A
(PUJIHAJT) PEJEPATLHOE F'OCYIAPCTBEHHOE OBPA30OBATE/ILHOE YYPEXKIEHUE
BBICIIETO OBPA3OBAHUS

«TIOMEHCKHI I/IHI[YCTPHAJILHLIﬂYHHBEPCHTET»
(®uaunana TUY B r.Hosiopbeke)

Kadenpa npuknaaHoit MaTeMaTUKH U €CTECTBEHHOHAYYHBIX JUCIIUILTUH

IlepeyeHb TeCTOBBIX 3aJaHMI 1JI51 MPOBEIEHUs MPOMEKYTOUHOM aTTecTAUMHU (YACTh 2)

1. Pe3ynbrar ucnbITaHus, KOTOPBIH HElb3s1 3apaHee MPOrHO3UPOBATh, HA3bIBACTCS:
A) HEBO3MOKHbIM;

B) npoTuBOONIOKHBIM;

C) ciyuaitHbiM;

D) nocroBepHbIM;

E) snemenTapHbIM;

2. CobpITHE, KOTOPOE HEM3OEKHO MPOUCXOIUT B JAHHOM HCIBITAHUH, HAa3bIBACTCS:
A) HEBO3MOKHBIM

B) mpoTHBOMOI0KHBIM

C) cny4aitHbIM

D) noctoBepHbIM

E) snementapHbiM

3. CoObITHE, KOTOPOE 3aBEIOMO HE IPOUCXOAUT B IAHHOM HCIBITAHUH, HA3bIBACTCS:
A) HEBO3MOXXHBIM

B) npoTuBOIOI0XKHBIM

C) cayvaitHbIM

D) nocToBepHBIM

E) snemenTapHbIM

4. CoObITHE HA3LIBAETCS JOCTOBCPHBIM B JTAHHOM HCIIBITAHUU, CCIIN:
A) OHO 3aBEIOMO HE ITPOUCXO/IHT;

B) oHO HEM30EeKHO TPOUCXOTHT;

C) ero Henb3s 3apaHee MPOTrHO3UPOBATH;

D) oHO He 3aBHCHUT OT APYTOTO COOBITHS;

E) oHO 3aBHCHT OT JPYroro COOBITHS;

5. CoObITHE Ha3bIBACTCSI HEBO3MOXKHBIM B IAHHOM HCIIBITAHUH, CCIIH:
A) OHO 3aBEZIOMO HE MPOUCXOUT;

B) oHO HEM30EKHO TPOUCXOTHT;

C) ero Hemnb3s 3apaHee MPOTHO3UPOBATS;

D) oHO HE 3aBHCHUT OT JPYrOro COOBITHS,
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E) oHO 3aBHCHT OT Ipyroro coObITHS;

6. BeposTHOCTD CiTydaifHOTO COOBITHS MPUHUMACT 3HAUCHHE:
O<p<l1.
A) Vs P<i

B) 0<pc< 1;

c) P=1;

D) P=0;

E) P=<L;

7. BEposITHOCTD JOCTOBEPHOT'O COOBITHSL:

8. BeposiTHOCTh HEBO3MOXKHOTO COOBITHS:
A) P=1;

B) 0<p< 1;

c) P=i;

D) P=0;

E)P=0;

9. BepOHTHOCTL IMPOTHUBOIIOJIOKHOTO CO6LITI/IH:
p) P(A)=1+p(A).

B) P(A)=1-p(A).

C) p(A)=p(A)-1

p(A)

1
D) p(A) ;

|

10. Yucio coueTaHu U3 n JIEMEHTOB I10 M
m n!

n

Ch—=——_~
A) mk(n—m)! :
B) C. =nk(n—m) ;

cn mk(n—m)!
c) oo
cr-m
D) m
m n!
E) (n—m)!;
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11. ®opmyna ciaoxkeHus BEPOATHOCTENH HECOBMECTHBIX COOBITHA:
A) P(A+B)=P(A)+(B) ;

8) P(A+B) = P(A) + P(B) - P(A-B)
(nmw=iway%my
D) P(A+B)=P(A)~P(B)+ P(A-B).
£) P(A+B) = P(A) - P(B).

12. ®opmyna c0KeHUs! BEPOSITHOCTEH COOBITHIA:
A) P(A+B)=P(A)+ P(B); B) P(A+B)=P(A)+P(B)-P(A- B);

P(A)= Y. P(B)-P, (A)
C) i=1 :

; D) P(A+B)=P(A)-P(B)+P(A-B).
£y P(A+B) =P(A)-P(B).

13. ®opmyna yMHOKEHUS BEPOATHOCTEN HE3aBUCUMBIX COOBITHIA:
A) P(A-B)=P(A)- P(B);

B) P(A-B) = P(A) + P(B) - P(A-B).
P(A) = P(B,): Py (A)

C) m X

D) P(A-B)=P(A)-P,(B).

E) P(A-B)=P(A)+P(B)—-P,(B) :

14. ®opmyna yMHOKEHUSI BEPOATHOCTEH COOBITHIA:
A) P(A-B)=P(A)- P(B);

B) P(A-B)=P(A)+P(B)-P(AB).
(wa=iway%my
D) P(A-B)=P(A)-P,(B).

E) P(A-B)=P(A)+P(B)—-P,(B) :

15. ®opmyna nOIHON BEPOSATHOCTHU:
A) P(A-B)=P(A)- P(B);

B) P(A+B)=P(A)+P(B)-P(A- B);

P(A) =Y P(B)- Py (A)

C) ;
p) P(M=Cy"-p"-q"", 20eq =1~ p.
P(B,)- P, (A
PA(Bi):—( IF)) I( )
E) (A)
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16. ®opmymna beiieca:
A) P(A-B)=P(A)- P(B);

CITAY
B) P
P(A)= Y P(B,) Py (A)
C) i=1 X
p) P(M=Cy"-p"-q"", 20eq =1-p.
£y P(A:B) = P(A)+ P(B) - P(A-B).

17. ®opmyna bepnymu:
P.(B) = P(B:)-Pg (A)
A) P(A-B)=P(A)-P(B). B P&

o P(A) =;P(Bi)' Py (A); D) P(m)=C"-p™-q"™,20eq=1— p;

£y P(A-B) =P(A) +P(B)-P(A-B).

18. ®opmyna MaTeMaTH4YECKOIO 0’KUJIAHUS TUCKPETHOM CydailHON BEIMUYUHBI X:
b

M (X) = jx-p(x)dx

A) a ;

B) M(X)=XP, =X, P, —-.— X, pn;

Q) M(X) =X Py +X, P, +...4 X, Py :

D) M(X)=D(X -M (X))Z;

M(X) = | (x+ p(x))dx
E) a ;

19. ®opmyna MaTeMaTH4YECKOTO 0>KUJIaHUSI HEMPEPBIBHOM CITydyaliHOM BETUYMHBI X:
M(X) = jx-p(x)dx

A) a ;
B) M (X)=D(X — M(X))Z;

Q) M(X) =XP, =X, P, —...= X, pn;
D) M(X) =X P, + X, P, +...+ X, P, :

M(X) = [ (x+ p(x))dx
E) a ;

20. ®opmyna qUCTICpCHU CITYYIaliHOM BETMIHHBI X:
b

D(X):Ixz.p(x)dx
A) a ;
B) D(X)=M(X —=M(X))*.
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b 2

o(x)= (- M(x)) o
C) a ;
D) D(X )= X1 Py +X, Pz +...% X, Pn

D(X):J.x- p(x)dx
E) a ;

21. HeBepHoe CBOMCTBO MaTEMaTUYECKOTO OXKHIAHUS:
A) M(C)=C ;

B) M (CX) :CM(X);
C)MM+Yf:MMﬂ+MUﬂ;

D) M (X +Y):M(X)+M(Y);

E) M(X-Y)= M(X)-MW);

22. UnTerpanbHas GpyHKIUS PacIpeNeIeH s IPUHIMAET 3HAUCHHS:
A)O<F<1; B) 0< F(X)Sl; C) F(X)Zl;

23. DMmnmpuueckas QyHKIUS pacpeeeHNs IPUHIMAET 3HaUeHHE:
A) 0< F (x)<1.

B) 0< F () <1.
) F*(x)zl;
D) F*(x)zo;
E) F'(x)<1 ;

o " n.
. opMYyJia OTHOCUTCIBbHOU YAaCTOTHI, I'’IC = O0BEM BBLIOOPKH, a - JUCJIO BApPHUAHT.
24. @ , N . o6 ] ,a i

A) @=N

2N =

25. Cymma vacror =1

Ao B)L, ¢ ™ pt: g W

Zn:a’i =

26. CyMMa OTHOCHUTEJIbHBIX YaCTOT =l :
A)O; B) 1 c)™; D) E) i,
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27. B ypHe 3 6enbix, 4 4epHBIX M 5 KpacHbIX mapoB. KakoBa BEpOATHOCTh BBIHYTh M3 YPHBI YePHBII
map?
A) 1/3; B)1/4; C)5/12; D)O0; E)1;

28. B ypHe 4 6enbix, 5 yepHbIX U 6 KpacHbIX mapoB. KakoBa BeposSTHOCTh TOTO, YTO HayJa4y BBIHY-
TBIA LIap OKAXXETCS CUHUM?

A)1; B)1/3; C)4/15; D) 0; E)2/5;

29. B rpynmie netaneit neranu I copra — 100, II copra — 50, III copra — 50 nerans. M3 3T0# rpynms
W3BJICYEHA OJHA JeTalb. HaliTH BEpOSATHOCTH TOTO, UTO U3BJICUYEHHAS IETANIb OKaxercs [-ro copra.
1 1 1 2 3

A) E; B)Z; C)g; D) g; E)Z;

30. CTpernok cTpessieT 1o MUIICHH, pa3AeieHHbIH Ha 3 00acTH. BEposSTHOCTH MOMajaHus B TICPBYIO
obmactp paBHa 0,45, Bo BTopyto — 0,35. HaiiT BEpOSATHOCTH TOTO, YTO CTPEJIOK TPU OJTHOM BBICTpPEIIe

nomasieT JIn0o B MEPBYI0, TMO0 BO BTOPYIO 00JIACTb.
A)0,2; B)09; C)0,35 D)O0,45; E) 0,8;

31. B nenexHo-BenieBoil sotepee Ha kaxabie 1000 ounero paspirpsiBaercs 120 nenexusix u 80 Be-
IIEBBIX BBIMIPHIIIEH. YeMy paBHa BEpPOSITHOCTb BBIMIPBIIIA, 0€3pa3JINYHO JIEHEKHOTO MIIH BEIIEBOTO,
UL BIIAJEIIbLa OAHOTO JIOTEPEHHOro OUIeTa.

1 1 1 1

1
A) 120 ; B) 1000 ; C) 5; D) 4; E) 3;

32. B ypHe 6 6enbix u 4 uepHBIX mapoB. BeiHynu nBa mapa. KakoBa BeposTHOCTh TOTO, UTO 00a I1apa
oenpie?

A)1/15; B) 1/3; C)0; D)1. E)4/5;

33. B simuke 6 GenbIx U 4 uepHBIX mapoB. HaliTi BeposATHOCTB TOTO, YTO CIy4YailHO BhIOpaHHbIE 2 111a-
pa YepHbIe.

A)0; B)1/2; C) 2/15; D)1/3; E)1;

34. B smuke 7 He OpakoBaHHBIX M 3 OpakoBaHHBIX JeTajieid. HaliTu BeposITHOCTB TOTO, YTO ClIy4aitHO
B3SIThIE U3 SIMKA JIBE JETAIU OKAXYTCsl OpaKOBaHHBIMHU.

A)3/10; B)9/100; C)1/3; D)1/2; E) 1/15;

35. Bpocatot 1Ba kyOuka. KakoBa BepOsSTHOCTh TOTO, YTO CyMMa BBIMABIIUX OYKOB paBHa 6?
A) 1/18; B)1/6; C) 5/36; D)1/12; E) 1/36;

36. Bpocatot 1Ba kyOuka. KakoBa BepoSATHOCTb TOTO, UTO CyMMa BBINIABUINX OYKOB paBHa 5?7
A)1/12; B)1/18, C)1/6; D) 1/9; E)5/36;

37. JIBa OXOTHUKA CTPEJISIIOT B 3aillla, MpUYeM KaxKIbli 1eJaeT Mo OAHOMY BhICTpeny. Jlis nepBoro
OXOTHHKA BEPOATHOCTH Nonaganus B ueinb 0,8, nis sroporo 0,75. KakoBa BEposSATHOCTh MONAJaHUA B
3aiflla OJJHUM U3 CTPEIKOB?

A) 0,95; B)0S8; C)0,75; D)0,35; E)O0,7;

38. BeposiTHOCTB nonaianus cTpeiakoM B 1eib paBHa 0,7. Caenano 25 BeicTpenioB. OnpeaeinuTh
HAaWBEPOSITHEUILIEE YHUCIIO NTONAJaHHUI B LETb:

A)17; B) 18 C)16; D)19; E)20;
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39. Umeetca 20 SsUMKOB OHOPOJHBIX AeTajiel. BeposSTHOCTh TOro, 4TO B OJJHOM B3ATOM HayJady
SIIIUKE JIETANIM OKaXyTCsl CTaHAapTHBIMU, paBHa 0,75. HaliTu HauBeposiTHEHIIIEe YUCIIO SIIIIMKOB, B KO-
TOPBIX BCE JE€TAIU CTaH/IapTHHIE:

A) 13; B) 14, C) 15; D)26; E)T7;

40. Monety noa0Opocuin TpH pasza. KakoBa BepoSTHOCTh, YTO TPH pa3a MOHETA BhINajia repoom
BBEpX?
A) 1/8; B) 0; C) 1/2; D) 1/4; E) 1,

41. B cembe 5 pereil. HailTu BEpOSITHOCTB TOTO, UTO CPEAM ITUX JETEW Ba MallbulKa. BeposTHOCTH
pOXKACHUS MaJlbYMKa MPUHATH paBHOM 0,5:
1 1 2 3 5

A)3; BB, C)5 D)S; E) B

42. CnyyaiiHasi BeIMYMHA XapaKTepu3yeTcs Tadnuien pacnpeaeneHus. OnpeaeauTs MaTeMaTHYeCcKoe
OKHUJIaHUE:

A2, B)l15 C)O0; D)1, E) 0,5;

43. CiryuaitHas BeTMUMHA XapaKTepu3yeTcs: Tabnuiei pactipeaenenus. OnpenenuTs IUCIepCHIo.

= i 1 2

Py 03 0.4 0.3

A)05, B)06; C)0,7; D)08; E)I1;

44, Cny4vaitHas BeJTMYMHA XapaKTEPU3yeTCs TAOIHIEH pacTpeeeHIs:

Py 02 0.4 0.4

OHpe)]eJ'II/ITB MATEMATHUYCCKOC OKUIAHHUC.
A) 2,2; B)2: C)15 D)3; E)25;

45. CryuaiiHas BeTMYMHA XapaKTepU3yeTcs TaOJIULeH pacripeieeHus:
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P 02 0.4 0.4

Ornpenenurs JUCepCHIo.
A)0)5; B) 0)56; C)03; D)04; E)O0,6;

46. HaiiTu nucnepcuio ciydailHOM BeIMUUHBI X, 3HAs 3aKOH €€ paclpeIesICHUSI.
X 1 2 5

i

0.3 0.5 0.2
pz’

A) 2,01; B)5,75; C)10,85; D)0,95; E)15,5;

47. B ypHe 4 6enbix U 8 4epHBIX 1apoB. BeiayTo 3 mapa. KakoBa BeposSTHOCTH TOTO, YTO XOTs OBl
OJIMH U3 HUX OyneT OenpiM?

1 3 41 1 14
A)— B)— C) — D)— E)—

14 12 95 12 55
48. CnyuyaiiHo BbIOpaHHasi KOCTb JOMMHO OKa3ayach He AyOsieM. HailTu BeposITHOCTB TOTO, UTO BTO-
PYI0, TaK)Ke B3ATYIO Hay/lady KOCTh JIOMHUHO MOKHO MPUCTABUTH K MEPBOii?

2 4 3 1 5
A)— B) - C - D)= E)-=
)9 )9 )9 )9 )9

49, HCCHTL KHHT Ha OJJHOM MOJKE PaCCTaBIIIOTCA HAydavdy. OHpeI[eJ'II/ITL BEPOATHOCTH TOT'O, YTO IIPpU
9TOM 3 OMMPECACIICHHBIC KHUTH OKAXYTCA ITOCTABJIICHHBIMHA PAIOM.

| | |
AR A A
10! 10! 120 15 10!

50. Ha BocbMU 0JIMHAKOBBIX KapTOYKaX HAIMCaHbl COOTBETCTBEHHO uncia 2,4, 6,7, 8, 11, 12 u 13.
Haynauy Oepytcs aBe kapTouku. OnpenenuTs BEpOSITHOCTh TOTO, YTO 00pa3oBaHHasi W3 JIBYX MOJY-
YEHHBIX YUCEN JPOoOb COKpaTHMa.
5 1 5 3 9
A) — B)— C)- D)—- E)—
) 14 ) 4 ) 8 ) 8 ) 14

51. meetcs 5 0Tpe3KOB, JUIMHBI KOTOPBIX PaBHBI COOTBETCTBEHHO 1, 3, 5, 7 n 9 equnnnam. Onpene-
JIUTH BEPOSTHOCTH TOTO, YTO C MIOMOIIBIO B3SATHIX HayAauy TPEX OTPE3KOB U3 TaHHBIX MSATH MOXHO I0-
CTPOUTH TPEYTOJIbHUK.
3 1 3 2 7
A)- B)- C) — D)= E) —
) 2 10 ) 10

52. Ha nosnike B ciry4aiiHOM MOPSAKE paccTaBieHoO 20 KHUT, Cpey KOTOPBIX HAXOAUTHCS TPEXTOMHHUK
JI.LH.Toncroro. HaliTu BEpOATHOCTB TOTO, YTO 3TH TOMA CTOSIT B MOPSIIKE BO3pACTaHMsI CJIEBA HAIIPABO
(HO HE 00513aTETBLHO PSJIOM).

3 3 1 1 5
A~ B = C =~ D)— E)—
20 10 6 4 6
53. Konoga u3 36 kapT XopoIo rnepemMeriana (T.e. BCe BO3MOXKHBIE PACTIONOKEHHS KapT PaBHOBEPOSIT-
Hbl). HaiiTi BEpOsATHOCTB TOTO, UTO 4 Ty3a PACIOI0XKEHBI PSIOM.
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| |
AL B L Ox p=i g2
1785 360 36 4 36l

54. KakoBa BEpOSITHOCTb TOTO, YTO YETHIPEX3HAYHBIN HOMEP CIy4aifHO B3STOrO aBTOMOOWIISA B OOJIb-

IIIOM TOpo/Jie UMeeT Bce UG pbl pa3Hbie?
A) 0,001 B) 0504 C)0,027 D)0,432 E)0,496

5. bpomeno 10 urpansubix koctei. [Ipeanonaraercs, 4To Bce KOMOWHAIMK BBINABIINX OYKOB PAaBHO-
BeposATHBI. HaiiTh BEpOSATHOCTH TOTO, UTO BhIMaJIa XOTs ObI OJIHA “6”,

5)° 1 3 5)° o
A)(EJ B)E C)g D) 1—&} E)GT

56. Touka OpoieHa Ha yaady BHYTpb Kpyra paauyca R. KakoBa BeposSTHOCTB TOT0, UTO PacCTOsIHUE
TOYKH OT IIEHTpa OKaKeTcsi MeHbIe R/2?

1 1 1 1 3
A)—- B) - C—- D) — E) -
), By O D= B

57. B touke C, monoxeHne KoTopoit Ha TeneonHoi nuaun AB nnunbl L paBHO BO3MOXHO,
npowu3oiiesn pa3psiB? OnpeneauTs BEposITHOCTh TOro, 4To Touka C yianeHa oT TOUYku A Ha
paccTosiHue, He MeHbImee |.

| 1 | L
A)1-- B O D Bl

58. 'eomeTpuueckoe onpeneacHue BEPOSITHOCTH IPUMEHUMO, KOT 1A

A) IpOCTPaHCTBO IEMEHTAPHBIX UCXOJI0B IKCIIEPUMEHTA HECUETHO;

B) npocTpaHCTBO 351eMEHTAPHBIX UCXO/I0B IKCIIEPUMEHTA KOHEUHO;

C) npocTpaHCTBO AIIEMEHTAPHBIX UCXOJI0B IKCIIEPUMEHTa OECKOHEUYHO;

D) mpocTpaHCTBO 3JIEMEHTAPHBIX UCXOJI0B SKCIIEPUMEHTA CUETHO;

E) mpocTpaHcTBO 351eMEHTapHBIX UCXOA0B IKCIIEPUMEHTa OECKOHEUHO, BCE DJIEMEHTApHbIE HCXOIbI
PaBHOBO3MOJKHBI.

2 2
59. Buyrpu smmunca X Y _1 pacmonosken kpyr X2 + y2 = 9. HaiiTu BeposTHOCTb MONaIaHUS

25 16
TOYKH B KOJIBIIO, OTPAHUUEHHOE 3JUTUIICOM U KPYTOM.
9 11 1 1 3
A) -~ B — C—- D)= E)—
‘o By 97 P By
60. Touka B3dTa HayJa4y BHYTpH Kpyra paaunyca R. Haiitu BepoSITHOCTB TOTO, UTO 3Ta TOYKA
OKa)XeTCs OT LIEHTPA Ha pacCTOSIHUM MeHblIeM r(r<R).

R—r r r? 1
C)— D) — E)—
R )ZR ) R? )Zr

A)% B)

60. B xBagpar ¢ BepmuHamu B Toukax (0; 0), (0; 1), (1; 0), (1, 1) Ha ynaay 6pomrena Touka. Kakosa
BEPOSTHOCTH TOTO, YTO €€ KOOPJAMHATHI X M y OYAYT yJIOBICTBOPHTH HEPABEHCTBY < 2x?

A)% B)% C)% D) 1 E)%.
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61. JIpa muua A u B ycnoBuINCh BCTPETUTHCA B ONPEAEIIEHHOM MecTe Mexay 114 u 124, npuuem
KaX bl NpUIIEANINI J0KEH KaaTh apyroro 20 muH. KakoBa BEpOsSTHOCTb TOT0, YTO BCTpeya
cocTos1achk?

4 1 5 1 11
A)— B)- C) - D)= E)—
)9 )9 )9 )2 )12

62. [IBa ctpesika, 11l KOTOPBIX BEPOATHOCTH MOMNaJAaHus B MUIIIEHb paBHbI cooTBeTCTBeHHO 0,7 1 0,8
MPOU3BOIAT IO OJHOMY BBICTpey. OnpeneauTs BEpOSITHOCT XOTs Obl OJIHOTO MONaJaHusl B MUIIEHb.
A) 0,94 B)0,56 C)0,06 )0,44

E) 0,15

63. BeposTHOCTh HACTYILJICHUS COOBITUSI B KaXJOM ONBITE OJuHaKoBa U paBHa 0,2. OMbIThI
MIPOU3BOJIATCS TOCIIENOBATENBHO 10 HACTYIIEHUS COOBITUS. ONpeenTh BEPOSITHOCT TOTO, UYTO
MIPUETCS IPOU3BOJUTH YETBEPTHIM OIBIT.

A)0,488 B)0,6 C)08 D) 0512 E)O0,0016

64. Cpenu 25 3K3aMEHAIIMOHHBIX OMIJIETOB 5 «Xopomuxy. J{Ba CTyJeHTa IO ouepean OepyT MO OJHOMY
ounety. HailTu BepOsITHOCTH TOTO, UYTO BTOPOM CTYJIEHT B3I «XOPOIIHiD) OHUIIET.

1 1 2 1 4
A)— B) - C) - D) — E)-—-
) 2 ) 5) ) ) ) 30 ) )
65. CtyaeHT npuilen Ha 3K3aMeH, 3Hast Juib 20 BorpocoB U3 25. KakoBa BEpOSITHOCTb TOTO, YTO
CTYJICHT 3HAeT KaXXJIbIH U3 JIBYX BOIPOCOB, 3aJaHHBIX €My 3K3aMEeHATOpOM?
4 2 19 1 7
Az B CO - D— B —
) 25 30 10 10

66. AGOHEHT 3a0bL1 MoceHIo HUuppy HoMepa TenedoHa U ToITOMY HaOUpaeT ee HayJauy.
Omnpenenuth BEpOSATHOCTH TOTO, UYTO €My MPHUJETCS 3BOHUTH He OoJiee yeM B 3 MecTa.

1 2 1
A)07 B)- C)= D)- E)03
) )3 O3 D3 B

67. 3 cTpenka cenaiy o OJHOMY BBICTpeny B MullieHb. CoObITHS A1, Az U A3 03HAYAIOT
COOTBETCTBEHHO IOTA/IaHUE B MUIIICHB TIEPBBIM, BTOPBIM U TPETHUM CTPEIKOM. 3aITCaTh COOBITHE,
COCTOSIIIEE B TOM, YTO BCE CTPEJIKH MOMAIA B MHIIICHb.

A) AAA B) AAA C) AAA D) AAA E) A+A+A

68. Mmeercs 2 komoel 1o 36 xapt. 13 kaxkaoi konoasl Hayady BeIOpanu no kapre. Haiitu
BEPOSTHOCTH TOT0, YTO 3TO ObUIH 2 Ty3a.

1 1 1 1 4
A) T B) 9 C) 8l D) % E) 3
69. B cembe ueTBepo aereil. CumnTast, 4TO POXKAECHNUE MAIBUUKA U POXKIECHUE IEBOYKU OJJTMHAKOBO
BEPOSTHBI, HAUTU BEPOATHOCTH TOTO, YTO CPENIU AeTEN BCE MAIbUYUKH.
1 15 1 1 3
70. UrpanbHas kocTh OpouieHa 4 paza. HaiiTu BeposSTHOCTb TOT0, UTO KaXKAbIi pa3 Bhinaaaia uudpa 1.

1 1 1 5
AA- B Ll o= D= E) =
)6 )64 )4 )46 )6

37



71. [1Boe moouepeHO NoAOpackIBalOT MOHETY IO 2 pa3a. BEIMTpBIBaeT TOT, KTO MEPBHIM MOTYUIHT
«rep6». HaliTi BepoATHOCTh BBIMTPBILIA AJIS1 BTOPOTO UIPOKA.

3 1 1 5 1
A)- B)- C - D) — E)-=
)8 )3 )4 )16 )3

72. OnpenenuTh BEpOATHOCT TOTO, YTO B CEMbE, UMEIOIINX 5 JeTel, OyayT 3 1eBOYKH U 2 Mallb4HKa.
BeposiTHOCTB pOXIICHNS MaJbUMKa U IEBOYKH CYATATH PABHOBEPOSITHBIMH.

A) 05 -(05? B) 5(05)° c:)g-(o,S)2 D)%-(O,S)E’ E) 2105)°

73. BeposSTHOCTh MOpaXeHUs IEPBOI MUIIICHH JIJIsl JAHHOTO CTpeska paBHa 2/3. [Ipu nmonaganum
CTPEJIOK CTPEIIeT 0 BTOPOM MUIIIEHH, PUYEM BEPOSITHOCTh JIBYX MMONa anuii paBHa 1/2. Onpenenutsb
BEPOSTHOCTH MOMAJaHUS [10 BTOPOU MUIICHH.

1 1 3
A BS 04 D)2 B)O

74. B smuke 3 OenbIX ¥ 2 YepHbIX mapa. [IepBoiii BRITAIICHHBIN 1map okasaics OenpiM. Halitu
BEPOSTHOCTH TOTO, YTO BTOPOU BHITALICHHBIN IIAP TOKE OKAKETCS OCITBIM.

2 3 3 1 1
A= B> C= D) = E=
)3 By O D7 B3

75. YcnoBHON BEPOATHOCTHIO COOBITUSL A MpU YCIOBUHM MOSBICHUS COObITHS B Ha3pIBaeTcs 4uCIIo
P(A/B):

A) P(A/B)=P(A)P(B)

B) P(A/B)=P(A)+P(B)

C) P(A/B)=P(AB)/P(B), P(B)>0

D) P(A/B)=P(A)-P(B)

E) P(A/B)=P(A)/P(B)

76. Kaxioe U3 yeTblpex HECOBMECTHBIX COOBITHI MOXKET IMTPOU30UTH COOTBETCTBEHHO C
BepositHOoCcTsIMU 0,012; 0,010; 0,006 1 0,002. Onpenenuts BEPOATHOCTb TOTO, UTO B PE3YJIHTATE ONBITA
MPOU30MACT XOTS OBl OJTHO U3 ATUX COOBITHIA.

A) 003 B)0,97 C) (018 D)% E)%

77. KakoBa BEpOsITHOCTb U3BJI€Ub U3 KOJIOJIBI B 52 KapThl GUTYpY 000 MacTH UM KapTy MUKOBOMH
MacTH ((urypoii Ha3bIBaeTCs BaJIET, JaMa WM KOPOJIb)?

A2 Bk o plpl
52 26 52 13 26

78. V3BeCTHBI BEPOATHOCTH COOBITHIT A, B 1 AB. HaiiT BEpOSITHOCTD COOBITUS AB .

A) P(A)-P(B)

B) P(a)-P(AB)

C) P(AB)-P(B)

D) p(a)+P(B)

E) P(AB)-P(A)-P(B)

79. I3 monHoTO HAabOpa KOCTEH JOMUHO Hayrajg 6epyTcs 2 koctu. OnpeaenuTh BEPOITHOCTh TOTO, YTO
BTOPYIO KOCTh MOKHO MIPUCTaBUTh K IEPBOM.

1 1 7 11 1
A By Of D B;
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80. B Tupe umeroTcs 5 pyxei, BEpOoITHOCTH MONAJaHus U3 KOTOPBIX paBHbI cOOTBETCTBEHHO 0,5; 0,6;
0,7; 0,8 u 0,9. OnpeenuTh BEPOATHOCTD MOMAIAHUS TIPU OJTHOM BBICTPEIIE, €CIIU CTPEIISIONINIA OepeT
OJIHO U3 pYy’Kel HayJauy.

A)0,7 B)0,11 C)05 D)35 E)0,3

81. U3 ypHsbl, conepkaieid 1 6emnblii 1 3 yepHBIX mapa, nepeiaoxed 1 map B ypHy ¢ 5 Genbivu u 1
YEpHBIM IIAPOM, TTOCIIE YeTO U3 BTOPOH YpHBI ObUT BBIHYT 0WH map. KakoBa BeposITHOCTB TOTO, YTO
BBIHYTBIH 1Iap oka3aics 6enpim?

1 9 3 13 7
A)g B)z_o C)Z D)EE)E

82. 13 nByx kosox 1mo 36 kapT 1 OJAHOM B 52 KapThl Hay1ayy BeIOpaHa KOJIOJIA, @ U3 KOJIOAbl Hayauy
B3siTa Kapra. KakoBa BepOATHOCTb TOT0, UTO 3TO OKa3ajcs Ty3?

ALp¥ X pl gl
3% 351 351 13 3

83. B mepBoii ypHe 1 6enblit 1 9 yepHBIX mapoB, a BO BTopoid —1 depHsblii u 5 6enbix. M3 kaxmoil ypHbI
10 CXEeMe ClTyJaiiHOTo BbIOOpa 06€3 BO3BpallleHHs! YAAIUIIU 110 OJJHOMY I1apy, a OCTABLIMECS Iapbl
CCBINTAJIN B TPETHIO YpHY. HaliTh BEpOATHOCTB TOrO, YTO 1A, BBIHYTBIM U3 TPETHEU YPHBI, OKAXKETCS
OembIM.
A)ﬁ B)l C)6—7 D)l E)E

105 9 105 2 45

84. B nepBoii ypHe nexut 1 6enblit map u 4 KpacHslid, a Bo BTOpoil — 1 6emnblit 1 7 kpacHbIX. B nepByto
YpHY 100aBIsAIOTCS 2 11apa, cily4aiiHO BEIOpaHHBIX U3 BTOpOW ypHBIL. HaliTh BeposiTHOCTB TOTO, YTO
11ap, BEIOPaHHBIN U3 MOMOJHEHHOH NepBON YpHBI, OyJeT OebIM.
3 2 6
A2 pl gl p2 gt
24 24 56 5 7

85. U3 ypHbl, coaepxaiieii 2 0enbIx U 3 yepHbIX 11apa, HayJady U3BJIeKaroT 2 mapa u 100aBisoT 1
Oenblit map. HaliTu BEpoSITHOCTB TOTO, UTO MOCJIE ATOTI0 Hay/lauy BhIOpAaHHBIN M3 YPHBI LIap OKaXeTcs
OembIM.

AN g2 gl 53 i
20 40 20 4 40

86. B crpoiiotpsane 70% nepBokypcHUKOB U 30% cTyneHTOB BTOporo kypca. Cpeayu nepBOKYpCHUKOB
10% neBy1ek, a cpeau CTyAEHTOB BTOPOro Kypca — 5% neByiiek. Bece neByiiku no ouepeny 1exypsr
Ha KyxHe. HaliTu BepOsITHOCTb TOTO, UTO B CJIy4aifHO BRIOpPAaHHBIN JIEHb HAa KyXHE JIeXKYPUT
MIEPBOKYPCHHUIIA.
NL B2 gl pl gl

85 17 17 17 17

87. JIBa urpoka noouepeHoO U3BJIEKAIOT MIaphl (0€3 BO3BpALIEHUS) U3 YPHBI, coaepxaiieit 1 Genblii u
3 yepHbIX mIapa. BeMrpeIBaeT TOT, KTO IEpBbIM BbIHET Oeblil map. HallTH BeposATHOCT BBIMTPHILIA
IIEPBOT0 YYACTHHUKA.

1 3 2 1 3
A) > B)-= C)= D> E)-
)5 B O¢ D7 By

88. B kakux ciyuasx umeet mecto pasenctso P(A) = P(A/B) + P(A/B)?
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A)A= D B)4=Q C) A-moboe D)B=Q E)B=0.

89. Tpoe cTpenkoB UMEIOT BEPOSITHOCTD MOMAJaHUsI BEPOSITHOCTD MOIA/IaHUs B MUILICHD
cootBercTBeHHO 0,6; 0,7; 0,8. Haynauy BeiOupaeTcst CTpesok Juisl BeIcTpena. Haitaure BeposSTHOCTD
nonajaaHusl.

A)065 B)0,75 C)0,8 D) 0,7 E)06

90. meercst k; Amuk, coaepkamuid ny OeIblii 1 Mi4epHBIN map U Ko SAIMK, copepKaIiui ny OebIX
¥ My YepHBIX apoB. Haynauy BeIOpanu SIUK U U3 HETO HayAady BBIOpAIH IIap, KOTOPBIM OKa3alcs
OenbpiM. HaliTu BeposITHOCTh TOTO, UTO I1ap ObLI BBITAIIICH M3 STUKA ITEpBOro cocTaBa. Kakyro
BEPOSTHOCTHYIO CXEMY CJICyeT MPUMEHHUTD IS PEIICHUS 3aa9u?

A) cioxeHue BepOSITHOCTEH,

B) ymHOX€eHME BEpOSTHOCTEH,

C) nonHyt0 BEpOSITHOCTD,

D) ¢opmyny baiieca,

E) cxemy bepnymmu.

91. U3 18 cTpenkoB 5 monaaarT B MUIIEHb ¢ BEposITHOCTHIO 0,8; 7 — ¢ BepositHOCThIO 0,7; 4 — C
BepoaTHOCTHIO 0,6 1 2 — ¢ BeposiTHOCTHIO 0,5. Haynauy BIOpaHHBII CTPENIOK ITPOU3BEI BBICTPEI, HO B

MUILEHE He momail. K kakou u3 TPYIIII BEPOATHEES BCCTO MMPUHAJIICIKATT CTpeJ'IOK?
A)3 B)2 C)1 D)4 E)«kmoboit

92. B cembe 5 nereit. HaiiTu BEpoSATHOCTb TOTO, YTO CPEIM HUX POBHO 2 MaJlbuUKa.

2 1 5 11 3
A)— B)—- C) — D)— E)-=
)5 )2 )16 )16 )5

93. OnpenenuTs BEPOATHOCTH TOTO, YTO HOMEP NEPBOM BCTPETUBIIEICS aBTOMAIIMHBI HE COAEPKUT
uudpsl 5 (B HOMEpe aBTOMAIINUHBI 3 UPHI).

A) 0n® B) ©09%+01 C)s3.09 D) 09 E)0,9

94. Onpenenuth BEPOATHOCTH TOTO, YTO HOMEP NEPBOIl BCTPETUBIIEICS aBTOMAIINHBI HE COACPKUT
uudpsl 5 (B HOMEpe aBTOMANIUHBI 4 U(PBHI).

A) op* B) (093+01 C)4.09 D) 0g9* E)O09

95. JIBe 3yIeKTpUUYECKHE JIAMIIOYKH BKJIOYEHBI B IIETh NOCIEA0BATENbHO. ONpeAenTh BEPOSATHOCTh
TOT'0, YTO IIPH MOBBIILIEHUH HANIPSKEHUSI B CETU BBILLIE HOMUHAIBHOIO IPOM30MAET PAa3pPhIB LEMH, ECIIH
BEPOSTHOCTH TOTO, UTO JIAMIIOYKA IEPETOPUT, JIIsl 00X JTaMIIOYEeK OJJUHAKOBA U B 3TUX YCIIOBUSAX
paBHa 0,4.

A)0,84 B)016 C) 0,64 D)0,36 E)0,48

=

96. Jlyist BEIOOPOYHOTO PACMIPENENECHHUS: &

0

| 8

1 BBIYMCIIHATE 00BEM BBIOOPKH.

10

|0 [3 |5
1142
0l101/10

[3EY
=

A) 10 B)9 C)7 D)3 E)1
97. BeposTHOCTD MOSIBIICHUSI HEKOTOPOTO COOBITUS B KaX/10M U3 5 HE3aBUCUMBIX OIBITOB paBHa 0,2.

Omnpenenutb BEpOSITHOCTH MOSBICHUS 3TOTO COOBITHS XOTs OBl 1 pas.

A) 1-08* B)0,2-08° C)08* D)O0,2* E)0,024

40



98. Nmeercs 2 smmka, coaepKaiux mo n 6esbIx 1 m YepHbIX mapoB. V3 mepBoro siuka Bo BTOPOH
nepekiaapiBaercss k (k<m+n) mapos, mocie 4ero u3 BTOpOro siuka BelTackuBaercs 1 map. Haiitu
BEPOSITHOCTH TOTO, YTO OH Oeublif. Kakyro cxemy ciieayeT IpuMeHUTb [T PeUICHUs 3a1auu?

A) cioxeHue BepOSITHOCTEH,

B) ymHOX€EHME BEpOSITHOCTEM,

C) mosHy0 BEpPOSTHOCTD,

D) dopmyny baiieca,

E) cxemy bepnymn.

99. BeposiTHOCTD MOSIBIICHUS HEKOTOPOTO COOBITHS B KaX/10M M3 N HE3aBUCUMBIX UCIBITAHUN paBHA P.
Onpenenuts BEpOSITHOCTH MOSBICHUS 3TOTO COOBITHS IO KpaiiHel Mmepe m(m<n) pa3. Kakyro
BEPOATHOCTHYIO CXEMY CJIETyeT IPUMEHUTD IS PEIICHUS 3aJauH.

A) cnoxeHue BeposSTHOCTEN,

B) cxemy bepuymu,

C) yMHOXX€EHHE BEpOSITHOCTEMH,

D) nonnHyto BeposSITHOCT,

E) popmyny baiieca.

100. [IpoBeneno 20 He3aBUCUMBIX UCIIBITAHUN, KaX/10€ U3 KOTOPBIX 3aKIH0YAETCS B OJTHOBPEMEHHOM
no0pacbIBaHUM TpeX MOHET. HaliTH BEpOSTHOCTB TOTO, YTO XOTsI OBl B OJJHOM MCIIBITAHUH MOSBATCS 3
«repbay.

20 20 20
A) @ B) (gj 0)2% D)% E) 1—(8

101. Ilpu nepenave cooOLIeHUS BEPOSATHOCTh UCKAXKEHUS OJJHOTO 3HaKa paBHa 1/10? Kakosa
BEPOSTHOCTH TOTO, UTO cooluieHne n3 10 3HakoB coAEepKUT POBHO 3 UCKAKEHUs?

3 7 7 3 3 3
1 9 1 9 9 1
A Cll=||—=] BO03 COCL—=||—=| D|—=| E|=
) 1°(1oj (10) ) ) ”(10} (10) ) [10) ) (10)
102. I'lo xanay cBs3u nepenarotcs cooduienns u3 0 u 1. M3-3a momex BEpOSITHOCTh PaBUIIbHOM
nepenayu 3Haka pasHa 0,5. J{71s1 moBbIIIEHNs] BEPOATHOCTH MTPaBUIIBHOM Mepeaayuu Kax/Iblil 3HaK
cooOuieHus: NoBTOpsIOT 5 pas. [lonaratoT, 4To MOC/IE0BATENFHOCTH U3 5 PUHSATHIX 3HAKOB B

COOOIIEHUHU COOTBETCTBYET 3HAK, COCTABJISIFOIINI B HEW OOIBITMHCTBO. HailTi BepoSITHOCTH
MPaBUJIBLHOM NI€peJayu OJHOr0 3HaKa IPU S-KPaTHOM MOBTOPEHUU.

5 5 1 1 4
A)— B — C = D= E-
) 16 )3 93 )5 )5

103. B ceMbe ueTBepo nereid. Cunras, 4To pOKJICHUE MaJbUMKa U POXKJICHUE IEBOYKU OJIMHAKOBO
BEpOSITHBI, HAUTH BEPOSTHOCTH TOTO, YTO CPEIU ACTEH XOTS OB OJIMH MAJTbYUK.

1 15 1 1 3
A - B) — C) — D)—- E)-
)2 )16 )16 )4 )4

C

104. Pacnipesienenne cirydaiiHOM BEIMYMHEI onpeensaercs Gopmynamu: P{E =k} = —k(k 1)’
+

k=12,....
Haiinure nocrosanyto C.

A05 B)l1 C)2 D)15 E)4
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105. Pacnipesienenne ciryyaliHOM BeNMYMHBI onpeaensercs Gopmynamu: P{E =k} = m k=12,.....
+
Hannure p{£ <3},
1 1 2 1 3
A - B) - C)—- D) - E) —
) 1 ) > ) 2 ) 2 ) 2

106. ITmoTHOCTH pacnpeaeneHus CIy4aiiHOM BETMYUHBI 33/1aHa (HOpPMYJIaMH:

p:(X)= % ,X21, p,(x)=0,x<1. Haiigure nocrosuuyio C.
X

A) 4 B)% C)% D) 3 E)2

107. [1noTHOCTD pactpeaeneHus ClydailHON BEIMYNHBI 3a7aHa POpMYIION: pg(x) =3x% _2x, 0<x<1.

Hatimure P{-0,1 <& <3}
A)0,091 B)1 (€)0,024 D)0,037 E)O0,01

108. ITnoTHOCTH pacnpese/IeH st CIIy4ailHON BEINYHMHBI 3a1aHa popMyIIoii: p, (X) = 3x*0<x<1.

Haitinure p{01< & <03}
A) 0,026 B)0,26 C)0,27 D)0,974 E)O0,03

109. Jli1st nopakeHus1 MUILICHU CTPENKy natotcest 3 mombiTku. [1ycth 4i={i-ast mombITKa ynaunas}, i=1,
2,3.Torga A, +A,A,A, ecTb cOObITHE B:

A) B= {x0Ts OBl 0/1Ha ONBITKA U3 TPEX -yAAayHas |,

B) B= {muiens nopaxena xots Obl CO BTOPOI MOMBITKH },

C) B= {MuiueHs nopaxeHa ¢ nepBoil MOIBITKH },

D) B= {Mumens nopaxena a10o ¢ nepBoii, 1100 C TpeTbel MONBITKY }
E) B= {Mumen» He nopaxeHa}.

110. A, B —nipousBonbHbie coObITHs, P(A)>0, P(B)>(.Torna ans HuX BEepHO:
A) P(A+B)=1-P(A)P(B)

B) P(AB)=P(A)P(B/A)

C) P(A+B) =P(A)+P(B)-P(A)P(B)

D) P(A/B)=P(A)—P(B)

E) P(AB) = P(A)P(B)

111. Iycts O = LnJ Hi, HinH;= ¢ ipu | # | . Torma s mo6oro coObITHs A BEpHa:
i=1

A) P(A) = P(Hl)P(A/ Hl) B) P(A):P[P(A/Hi)
i=1
C) P(A) = 2 P(Hi)P(A/Hi) D) P(A) = E P(A/Hi)
i=1 i=1

E) P(A) = P(Hi /A)/P(Hi)
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112. 13 Tabnuibl HaTypajIbHBIX CIydaiiHBIX YKcen BeiOupaercs ogHo. [lycts A={BbIOpaHHOE YK CIIO
okanuuBaercs 0}, B={BbIOpaHHOE YKCIIO OKaHYMBaeTcs 4}, C={BbIOpAaHHOE YUCIIO OKAHYUBACTCS 5} .

Torma (A+C)B ecthb cobbiTue D:

A) D={BbIOpaHHOE YHCIIO YETHOC }

B) D={BbIOpaHHOE YKCIIO HEYETHOE }

C) D={BbIOpaHHOE YMCIIO JCTUTCS HA 5}
D) D={BsiOpannoe urnco aenaurcs Ha 10}
E) D={BbIOpanHOE YKcIIO HE NenuTCs Ha 4}

113. 13 Tabnuiel HATYpaJbHBIX CIydaiiHBIX Yrcen BeiOupaercs ogHo. [lycts A={BbIOpaHnHOE YK CII0
okaHuuBaercs 0}, B={BbiOpanHOe Ynciio okaHYuBaeTcs 4}, C={BBIOPAaHHOE YUCIIO OKAHUYNBACTCS 5} .
Torma AC ectb cobbiTHE D!

A) D={BBIOpaHHOE YHCIIO YETHOE }

B) D={BbIOpaHHOE YKCIIO HEUCTHOE }

C) D={BbIOpanHOE YHCIIO ACTUTCSA Ha 5}

D) D={BwiOpannoe uncio aenurcs Ha 10}

E) D={BBIOpanHOE YnCIIO HE AeauTCs Ha 4}

114. I3 Tabnuubl HaTypaldbHBIX CIy4ailHBIX uncen BbiOupaeTcs oaHo. [lycts 4={BpiOpaHHOE YKCIIO
okaHuuBaercs 0}, B={BbiOpanHOe 4nciio okaHuuBaeTcs 4}, C={BbIOpAaHHOE YUCIIO OKAHUYMUBACTCS 5} .
Torna (A+C) ectb cobbiTue D:

A) D={BbIOpaHHOE YHCIIO YETHOC }

B) D={BbIOpaHHOE YKCIIO HEYETHOE }

C) D={BbIOpaHHOE YUCIIO JCTUTCS HA 5}

D) D={BbiOpanHoOe urcio aenutcs Ha 10}

E) D={BbIOpanHOE YKCIIO HE NeNuTCs Ha 4}

115. U3 Tabnuiibl HaTypaJdbHBIX CIyd4alHBIX YKcen BbIOupaercs oHo. [lycth A={BbIOpaHHOE YKCIIO
okaHumuBaercs 0}, B={BpIOpaHHOe 4ncI0 OKaHuMBaeTcs 4}, C={BbIOpaHHOE YUCIIO OKAHUYMUBACTCS S} .

Torma AB ects cobbrtue D:

A) D={BbIOpaHHOE YHCIIO YETHOE }

B) D={BbIOpaHHOE YUCIIO HEUCTHOE }

C) D={BbIOpaHHOE YHCIIO ICTUTCS Ha 5}
D) D={BwiOpanHoe 4ncio aenutcs Ha 10}
E) D={BbIOpaHHOE YKCIIO HE IeTUTCS Ha 4}

116. U3 Tabnuiibl HATYpaIbHBIX CIyYalHBIX YKcel BbIOUpaercs onHo. [lycth A={BbIOpaHHOE YHCIIO
okaHuuBaetrcs 0}, B={BbiOpanHOe unciio okaHYnBaeTcs 4}, C={BBIOpaHHOE YUCIIO OKAHUYNBACTCS 5} .

Torna BC ectb cobprTre D:

A) D={BbIOpaHHOE YHCIIO YETHOE }

B) D={BbIOpaHHOE YUCIIO HEUESTHOE }

C) D={BBIOpaHHOE YMCIIO JETUTCS HA 5}
D) D={BbiOpanHoe 4rcio nenutcs Ha 10}
E) D={BrIOpanHOe yncio He nenuTcs Ha 4}

117. Ecnu B sKcriepUMeHTe ‘TI0I0OpaChIBaeTCsl UTPATbHAS KOCTh' PAacCMOTPETh COOBITHS: A={4HCIIO
BBITIABIIIMX OYKOB YETHO }, B={4YMCIIO BBHIMABIINX OYKOB ACIUTCS HA 3}, C={4NCIIO BBIMABIINX OYKOB
6ounbuie 4}, To

A) A u C — HECOBMECTHBHI, B) A u B — HecoBMecTHBHI,

C) A u B — 3aBucumsi, D) A u C — He3aBUCHUMBI,

E) A u B — HECOBMECTHBL.
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118. ITonGpackiBaeTcst UrpaibHas KOcTb. Toraa coObiTus {Hi} cocTaBiIsSIOT MONMHYIO TPYIITY
HECOBMECTHBIX THUIIOTE3 00 3TOM IKCIIEPUMEHTE, SCITH:

A) H;={Hna xoctu BbInano yeTHoe 4ucio}, Hy={na xoctu Beinano aubo 5, 1160 3}, Hz={Ha xoctu
BBITIAJIO JTNOO 2, 6o 1},

B) Hi={na xoctu BbImano 6}, Hy={Ha KoCTH BBINIAJIO YETHOE YKCIO OYKOB MEHbIIIEE 4},

C) Hy={na xoctu BbInano audo 1, muodo 3, muodo 5}, H,={Ha KoCTH BbINAI0 YETHOE YHUCIIO OUYKOB
KpatHoe 3},

D) H;={Ha xocTu BBINIAJIO HEYETHOE YHCIIO OYKOB }, Hy={Ha kocTu BhINAO 1100 2, 11100 4, 1160 6},
E) Hi={Ha xocTu BbImano 4ucio o4koB Oosbiice 4}, Hy={Ha KOCTH BBIIIAIIO IPOCTOE YUCIIO OYKOB},
Hs={Ha KOoCTH BBINIAJIO YETHOE YUCIIO OUKOB}.

119. Ecnmu A u B coObITHS, TO JUISI HUX BEPHO:

A) P(A) =1-P(B) B) P(A+B)=P(A)+P(B/A)
C) P(AB)=1-P(A+B) D) P(A/B) =P(A)+ P(B)

E) P(A+B)=P(A)+P(B)-P(AB)

120. I'oBoOpsIT, 4TO 00Pa3yIOT MOJHYIO TPYIIITY HECOBMECTHBIX TUIIOTE3, CIIH:

A) X cymMMa — IOCTOBEPHOE COOBITHE

B) ux cymMa — HEBO3MOXKHOE COOBITHE

C) ux cyMMa — JIOCTOBEPHOE COOBITHE, U BCE MOMAPHBIC MPOU3BEICHUS — HEBO3MOXKHBIE COOBITHS
D) mto6oe coObITHE SIBISETCA UX CYMMOU

E) Bce ux monapHbie IpOU3BEICHUS — HEBO3MOXKHBIE COOBITHSI.

121. U3 simuka, B KOTOPOM HaXOJATCS AeTalnu 1-10, 2-r0 1 3-T0 copTa, U3BJIeUCHA OJTHA JICTANIb: ITYCTh
A={u3Bne4yeHHas netanb 1-ro copra}, B={u3BieueHHas AeTanb 2-To copTa}, C={u3BIeueHHas AeTalb
3-ro copra }. Torga A+ B ects D:

A) D=C

B) D=A

C) D={u3Bneuennas neranb 1160 2-ro, 1100 3-ro copra}

D) D={u3BneuyenHas nerayip He 1-ro copTa}

E) D={u3Bneuennas neranp He 3-TO copTa}

122. U3 xononibl B 36 KapT Hayaauy BRITATMBaIOT oHY. [lycTh A={BbITSIHYyTas KapTa — yepHasi},
B={BbITsAHYTas1 KapTa — 1ama, BajeT, Kopoib}, C={BBITSIHyTas KapTa — «1ama»}. Tormna
A) A u B — He3aBUCHMBI

B) A u B —3aBucumsl
C) A+B — nocToBepHO
D) A u C — HecoBMeCTHBI
E) B u C — He3zaBucuMBI

123. Nmeetcs 20 SIMKOB OAHOPOJHBIX JeTanel. BepoaTHOCTh TOTO, UTO B OHOM B3SITOM HayAady
SIIIAKE IETAIN OKAXyTCs CTAaHAApTHBIMU, paBHa 0,75. HaliTn HanBeposiTHENHIIEE YHACIIO SIIIUKOB, B KO-

TOPBIX BCC ACTATIN CTAHAAPTHBIC.
A) 15 B) 13 C) 14 D) 16 E) 17

124. Monety nonopacsiBatoT 8 pa3. KakoBa BeposiTHOCTh TOTr0, 4TO 6 pa3 oHa ynmaaeT repooM BBepx?
A) 7/64 B) 7/32 C) 7/128 D) 5/64 E) 5/128
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125. B nepBoii ypHe 5 Genbix u 10 yepHBIX m1apoB, BO BTOpoil — 3 OenbIX u 7 4epHbIX mapoB. M3 BTo-
pOIi YpHBI B IEPBYIO NIEPEIOXKUIN OJIMH IIAp, a 3aT€M U3 IepBOH YpHBI BBIHYJIM HayraJl OJUH 11ap.
OmnpenenuTb BEPOSTHOCTD TOTO, YTO BHIHYTHIHN mIap Oesblii?

A) 53/160 B)57/160 C)0 D)1  E)51/160

126. B epBoii ypHe 1 Genbiii u 2 yepHbIX mapa, Bo BTopoit — 100 6enbix u 100 yepHbIx mapos. 13
BTOPOU YpHBI IEPEJIOKUIN B TIEPBYIO OJIMH Iap, a 3aT€M U3 IEPBOM YPHBI BHIHYJIM HAYTal OAUH I1ap.
KaxoBa BepoSITHOCTb TOTO, UTO BBIHYTBIH IIap paHee HAXOAUJICS BO BTOPOM YpHE, €CJIH U3BECTHO, UYTO
OH OenbIit?

A)1/3 B)l/2 C 23 DO E1

127. Cnyuaiinas BenuurnHa X 3a/1aHa 3aKOHOM pacIlpeesieHus ¢ GyHKIIUEH IIIOTHOCTH
f(X) = 2x, x> 0. Bprurcauts BepOSATHOCTH NONAaHus Ciy4aiiHo#i Beauurnbl X B uaTepsai (0,1;

0,5)

A)025 B)05 C)0,625 D) 024 E)0,75

128. Kak Ha3bIBAIOT MOCIIEA0BATEIBHOCTH Map ( xl'nlj' (xz ”2} ( X, e j ?
n

A) cratuctudeckuil psjg

B) BapuarimoHHBIN psij

C) renepanbHasi COBOKYITHOCTb

D) Bei6opka

E) BeIOOpOUHOE pacmpeencHue

129. U3 simuka, B KOTOPOM HaxoJsATCs AeTainu 1-ro, 2-ro u 3-ro copra, U3BJIeUeHa OJIHA JIeTallb: IIYCTh
A={u3BieuyeHHas aeranb 1-ro copra}, B= u3Ble4eHHas aeTalb 2-ro copra}, C={u3BlIeUeHHas JeTalb
3-ro copta}. Torna B+ C ects D:

A) D=C

B) D=A

C) D={u3Bneuennas neranp a1bo 2-ro, 1bo 3-ro copra}

D) D={u3Bneuyennas nerayip He 1-ro copTa}

E) D={u3Bneuennas neranp He 3-TO copTa}

130. HenpepriBHas ciaydaiiHasi BEJIMUKMHA pacipeiesieHa o nmoka3areabHoMy 3akoHy: Haiitu maTema-
TUYECKOE 0KUJIaHUE BEJIMYNHBI

(x) 0 npu x<0
X)= '
P 4~ npu X=>0

A) /4 B)1/2 C)1U3 D)5 E)16

131. HenpepbiBHas cinydaiiHasi BEJIMUWHA pacipeiesieHa Mo MoKa3aTeIbHOMY 3aKOHY:
0 npu x<0 .

f(x)= 4 . Haittu gucniepcutro.
4= "X npu x>0

A) 1/16 B)12 C)1/3 D)1/5 E)1/6

132. Monery noadpaceiBatoT 5 pa3. Haiitu nosiBnenust «rep6a» poBHo 3 pasa.

A) 516 B)1/32 C)1/16 D)5/32 E)1
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133. Touka B3siTa HayAauy BHYTpH Kpyra paguyca R. Haiitu BepoITHOCTB TOTO, UTO 3Ta TOUKA OKa-
KETCs OT LCHTPA Ha PaccTosiHUH, OobiieM I (I<R).

A0 B L orl D1 E) -
R 7 2

134. [Ipou3BoasT TpH BbICTpENA MO OJHOM MUIIEHU. BEepoSITHOCTH Monajanus Ipu BBICTPEJIE paBHA
0,5. HaiiTu BepOsTHOCTH TOT'0, YTO B PE3YJIBTATE 3TUX BBHICTPEIIOB IPOU30UIET TOJIBKO OJHO IOIaja-
HUE.

A) 318 B)12 C)58 D)% E) 3/4

135. NmeeTcs nsATh ypH: B 2 ypHax 10 ABa OENBIX U OJHOMY YE€pHOMY IIapoB, B 1 ypHe — 10 uepHbIX
IIapoB U B 2 ypHax — 1o 3 OenbIX mapa 1 ofHoMYy uyepHoMy. Ha ynauy BeiOupaeTcs ypHa U U3 Hee
HayJlady BEIHUMaeTcs map. Yemy paBHA BEPOSTHOCTD, YTO BHIHYTHIN IIap OesbIii?

A) 17/30 B)16/30 C)18/30 D)19/30 E)1

136. HaiiTu MmaTremMaTuyeckoe 0>kKMJIaHUE CIIy4ailHOM BEIMYMHBI PACIIPEIEICHHON 10 HOPMaJIbHOMY
1 exp[_ (x—2)? ]

22r 8

A)2 B)l1 C)3 D)4 E)-2

3aKOHY P(x) =

(BN

8

137. Jlnst BLIGOPOYHOTO pacHpeeNeHus: — | 01 | 34 | 52 | 1 BBIYMCIIHTE Pa3Max BHIOOPKH.
1011010110110
A)10 B)9 C7 D)3 )1
x2 y? 2 .2 y
138. Buyrpu ommmca X Y _ 1 pacrmonoxer kpyr X + y© =9. HaliTi BEpOsTHOCTD TOTIaTaHHs
16
TOYKHU B KPYT.
11 1 1 3

A) 2 B C= D E—

) 20 ) 20 ) 2 ) 3 ) 10

139. U3 simuka, conepskaniero 3 KpacHbIX U J1Ba O€JbIX mIapa, NepeKIaapBacTCsa OJIUH IIap B SIINK,
coJiepKalinii 2 KpacHbIX U 2 O€JbIX mapa, Mocje Yero u3 BTOPOTro sIUKa U3BIEKACTCS OJUH IIap.
HaiiTi BEposSTHOCTH TOTO, YTO 3TOT IIAP OKAKETCS OCITIBIM.

A) E B) E C) E D) 1 E) i
2 25 25 5 10
140. B smuke 2 kpacHBIX U 3 OenbIx mapa. Haynmady, He Bo3Bpamias, u3 sSiuKa H3BJIeueHo 4 mapa.

Haiitu BCPOATHOCTH TOT'O, YTO OCTaBIIUMCA rap OKaXXeTcA OCIBIM.

1 2 2 1 3
A)Z By C= D> E) =
)5, B3 Of Dy B¢

141. Cnyuaiinasg BenuunHa X UMEET IJIOTHOCTb BEPOSITHOCTEHN (PaBHOMEPHOE paCIpeeIICHHE):

=, Xe[L4),
PX® =<3 . Haittu MX.
0, xg¢[1,4)

A) 25 B)3,0 C)4,0 D)6,0 E)1,0
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142. Cnyuaiinas BenuunHa X UMEET IJIOTHOCTh BEPOSTHOCTEHN (PaBHOMEPHOE PACIIPEICIICHHE):

1

=, Xe€[35),

PX® =42 . Haittu MX.
0, xg[35)

A)20 B)30 C)40 D)60 E)5,0

143. Cnyuaiinas BennurnHa X UMEET INIOTHOCTh BEPOSTHOCTEHN (PaBHOMEPHOE PaCIIPE/ICIICHHE):

0, x¢[2,7)
A)25 B)3,0C)50 D)7,0 E) 45

1
PR = {E’ xef2.n), . Hatitu M X.

144. Cnyuaiinas BennunHa X UMEET IJIOTHOCTh BEPOSTHOCTEH (IMOKa3aTeIbHOE PACIIPEACIICHNE):

P(X) =3¢X,x>0 (mpu x<0, p(x)=0). Haiitn M X.
A) 13 B)9 C)3 D)1 E)1/9

145. Cnyuaiinas BenuurHa X UMEET IUIOTHOCTh BEPOATHOCTEH (IIOKA3aTENbHOE Pacipe/IeIeHHe):
P(x) =4, x>0 (mpu x<0, p(x)=0). Haiitu M X.

A)1 B)4 C)2 D)% E)%

146. bpomreno 10 urpansHbix koctei. [Ipeamnonaraercs, 4To Bce KOMOMHAIIMY BBIMABIINX OYKOB
paBHOBEPOATHBL. HailTh BEpOSITHOCTB TOTO, UTO HE BHINAIO HU OJHON «O».

5\ 1 3 5\ cl
A) (gj B) 5 O D)l—[gj E)

147. 3 cTpenka caenaiy o OJHOMY BhICTpeny B MullieHb. CoObiTust A1, Ay 1 A3 0O3HAYAIOT
COOTBETCTBEHHO MOIMAJaHUE B MHUILIEHb NIEPBBIM, BTOPHIM U TPETHUM CTPETKOM. 3amucaTh COOBITHE,
COCTOSIIIEE B TOM, UTO TIOIAJ TOJIBKO TPETHA.

A) AAA, B) AAA  C) AAA D) AAA E)A+A+A

148. 3 cTpenka caenanu Mo 0OJHOMY BbICTpeny B MuIlieHb. CoObITHS A1, A2 U A3 03HAYaAIOT
COOTBETCTBEHHO IOMAJaHUE B MUILIEHb NIEPBBIM, BTOPHIM U TPETHUM CTPEJIKOM. 3aucarh COObITHE,
COCTOSIIIEE B TOM, YTO XOTs ObI OJIMH MOMaJ.

A) AAA B) AAA  C) AAA D) AAA E) A+A+A

149. 3 cTpenka caenanu Mo 0OJHOMY BbICTpeny B MuIlieHb. CoObITHS A1, A2 U A3 03HAYAIOT
COOTBETCTBEHHO IOMAJaHUE B MUILIEHb IEPBBIM, BTOPHIM U TPETHUM CTPEIKOM. 3aucath COObITHE,
COCTOSIIIIEE B TOM, YTO HU OJMH HE IOMall.

A) AAA B) AAA C) AAA D) AAA E)A+A+A

150. ITo xakoit popmyne HAXOAUTCS MATEMATHYECKOE OXKHMIaHUE s AUCKPETHON CrydaitHOU
BEJIMYUHBI?

Mx = | plx)ox MX =Y xp, Mx = [ xp(x)ex
A B c

i MX = szp(x)dx
D) MX =DX —MX B
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151. Ilo xako# hopmyse HAXOIUTCA MaTEMAaTUUECKOE OXKHMIAHKE JIJIs1 HEMTPEPBIBHOM CITy4aitHOM
BEJINYUHBI?

MX = T p(ox )alx MX = Zn: X, p, MX = Txp(x)dx
A) — B) i=1 C) —

2 ALY=IX2bex
D) MX = DX — MX E) i

152. Haittu HoOpMHUpOBaHHBIN MHOKHUTENb C B TUIOTHOCTH pacipeesieHusl (TI0Ka3aTeIbHOE):
AX
P (X) =

ce ™, x=20,4>0.
0, x<0.

A) A B)% oA D2 B1

153. II1OoTHOCTH BEPOATHOCTH CIIy4allHOM BEJIMYUHBI UMEET BUJ (HOpMaJIBHBIN 3aKOH):
~(x-14)?

Pi (x)=ce 20" _on< X <06 >0:meR. Haiitn HOPMHUPOBAHHBINA MHOKHUTEND C.

1 1 1 1

o\ 27 C)g D)\/Z E)m

154. 3akoH pacnpenieneHus ciydyailHON BeTUUYMHBI UMeET BU (pPaBHOMEPHOE pacrpesieieHne):

A) % B)

c"
P{E=m}=——e"%,C>0,m=12,... Haitrn nocrostayio C.
m!

A)Ja B2 Cua D)d*> E)3a

155. Haittu maTemaTH4eCcKOe OKUJIaHUE CaydaiHol BenuunHbl 2X+1, ecniu MX=1,7.
A)l5 B)34 C48 D)44 E)30

156. Haiitu M(3-5X), ecmu MX=1,7.
A) -2 B)-10 C)55 D)-7 E)-5,5

157. Haittn M(2X +3 Y), ecin MX=2,4; MV=1,3.
A)87 B)50 C)60 D)3,7 E)7,0

158. Haittu M(X - V), ecmu MX=0,4; MY=0,4 u X, Y — HE3aBHCHUMBL..
A)0 B)1 C)0,84 D)1,96 E)O0,16

159. Cnyuaiinas BennunHa X UMEeET IJIOTHOCTh BEPOSITHOCTEH (paBHOMEPHOE paclpeielieHHUE):

1
P(X) _ Zl Xe [216)1 . HaﬁTH M(X)
0, x¢[26)
A)20 B)30 C)40 D)60 E)120

160. CnyuaiiHas BenmnunHa X UMEET INIOTHOCTh BEPOSTHOCTEH (IMTOKa3aTeIbHOE PaCIPECIICHHE):
P(x) =2e™*,x>0 (mpu x<0, p(x)=0). Haiitu M (X).
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A)1 B)4 C2 D)

N~

E)

NG

161. Cnyuaiinas BennunHa X UMEET IJIOTHOCTh BEPOSITHOCTEH (HOPMAIbHOE pacipeiesieHue):
2
1 03

P(X)=——e 8 ,—oo<X<oo,
) 221
Haiitu M (X).

A)3 B)2 C)4 D)-3 E)8

162. [L10THOCTB BEPOATHOCTH CITy4aHHON BETMYMHBI MMEET BUA P(x) = { 2 X, xe[0.2), . Haittu M(X).
0, x¢[0,2)

A) 1 m% C)2 D)15 a%

163. CnyuaiiHas BeIMuMHA & UMEET TJIOTHOCTh BEPOSITHOCTEH (HOPMaIbHOE pacipeiesieHue):

-3
P(X):Z\/lﬂe 8 o< x<o, Haiitu D(X).
A3 B)2 C)4 D)-3 E)8

164. bpocaercs urpanbpHas KOcTh. HaliTu MaTeMaTuyeckoe 03KHIaHUE YUCIIa BHIMABIINX OYKOB.

A)60 B)30 C)40 D)7 a%
2

165. B simuke conepxutcs 2 6enbix U 3 4epHbIX apa. BeiHuMaercs oaun map. Haiftu
MaTE€MaTHYECKOE 0KUIAHUE MOSBJICHHS YEPHOTO 11apa.

1 2 2 3
A= B)10 C= D= E)-=
)5 B )3 )z Bt

166. Cnyuaiinas BenuunHa X UMEET IJIOTHOCTh BEPOSTHOCTEHN (HOPMaIbHOE PaCIIpEICIICHHE):
_(x-5)?
P(x) = e 8 —w<x<oo Haittu M(X).
221 (X)

A)5 B)2 C)4 D)5 E)S8

167. Cayuaiinas BenuunHa X UMEET IUIOTHOCTh BEPOSATHOCTEH (HOpMaIbHOE paclpe/ieieHue):
_(x-3)°

e ¥ ,—o<x<% Haittu D(X).

1
t2r
A)3 B)16 C)4 D)-3 E)32

P(x)=

168. Ciyuaiinas BenuunHa X 3aJjaHa IUIOTHOCTBIO BEPOATHOCTEH (HOpMaIbHBIN 3aKOH):
(D)

e 18 ,—0<x<o. Haiiru M(X).

P(x) =
T

A)3 B)-1 C)9 D)1 E)O

169. Mosnera O6pocaercs 2 paza. HaiiTi MmareMaTu4eckoe OKUIaHHUE YUCIIa BBIMABIIUX TepOOB.
A)l15 B)20 C)10 D)05 E)O08
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0, x<0;

170. @yHKIMA pacnpeneneHus CIy4YaiHOW BETMYMHBI X UMEET BUJL; F(x) = 1 x2  0<x <o HailTn
4 L —_ b
1, x=2

M(X).

4 2 3
A) — B)1,0 C)15 D)— E)-—
)3 ) ) )3 )4

171. YkaxuTe HEBEpHOE CBOMCTBO MATEMATUYECKOT'O OKHUIAHUS:

A) MC=C
B) V&L E,: M§1§2 :Mé:lMéz
C) MCE = CME

D) V&,& 1 M(& +&,)=MéE + M,
E) a<i<b=a<M<&<h.

172. Ykaxxure HCBCPHOC CBOMCTBO MaTeMaTHYECKOI0 OXHUAaHUA:

A) MC=C
B) V&,& 1 M(& +&,)=ME +Mé,
C) MCE=C?MéE

D) st HesaBucuMbIx &p,6, 0 MEE, = MEME,
E) a<é{<b=a<Mé<h.

173. Cnyuaiinas BenuunHa X UMEET IJIOTHOCTh BEPOSTHOCTH (HOPMaJIbHBIN 3aKOH):
_(x-2)?
e 50 —oo<x<oo, Haittu M(X).

P(x) =

5\2n
A)25 B)5 C)2 D)50 E)-5

174. Cnyuaiinas BenuunHa X UMEET IJIOTHOCTh BEPOSTHOCTH (HOPMaJIbHBIN 3aKOH):
(x+2)?
e 50 —o<x<w Haittu M(X).

P(x) =

27

A)25 B)5 C)2 D)50 E)-2

175. Cayyaiinas BenmuunHa X UMEET IUIOTHOCTh BEPOSTHOCTH (HOPMAaIbHBIN 3aKOH):
_(x-2)?
e 2 ,—o<x<ow Haiitu J(X).

1

27

A)36 B)5 C)2 D)72 E)-2

P(x) =

176. Cryuaiinast BennurHa X UMEET IUIOTHOCTh BEPOSTHOCTU (HOPMaIbHBII 3aKOH):
1 e
e e % o< x<oo Haiitu JI(X).
1L

A)25 B)5 C)2 D)50 E)10

P(x)=

177. Cnyuaiinasa BenuuuHa X 3a/1aHa IJIOTHOCTBIO BEPOSITHOCTHU (ITOKa3aTelIbHOE paclpe/ieieHUE):

p(x)= %94 , x>0 (mipu X<0 p(x)=0). Haiimure J(X).
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1 1 1
A)16 B)> C)= D)— E)4
) )7 O35 D B

178. Cnyuaiinas BenuunHa X 3aJlaHa IJIOTHOCTHIO BEPOSATHOCTH (PABHOMEPHOE paclpe/ieieHue):

1
Py =l X100 Haiirn 1(X).
0, x¢[0,6)

A)60 B)45 C)3,0 D)40 E)80

179. JT (X)=2. Haiitu JT 3X+2).
A) 6 B)g C)5 D)18 E)9

180. JI( X)=4. Haiitu [ (-2X).
A)-8 B)8 C(C)6 D)2 E)16

181. Monera O6pomena aBa pasza. Haiitu qucnepcuio uncia BeIaBIINX TepOoB.

A)g B)1,0 C)20 D)% E) 4,0

182. Ha xapToukax 3a Kpyriblii cTojax Hanucanbl OykBbsl A, E, K, P. KapTrouku nepemermmBaroTcs u
packiaasiBatoTes B psan. KakoBa BeposiTHOCTH Toro, 4to ciioBo PEKA?

1 1 1
Ao, By 04 D, BO

183. B nepBoii ypue 1 Genblii u 2 yepHBIX 11apa, Bo Bropoit — 100 Genbix u 100 yepHbIx mapos. 13
BTOPOH YPHBI IIEPEIOKUIN B IEPBYIO OAMH IIap, @ 3aTEM U3 IIEPBOM YPHBI BBIHYJIM HAayraJ OJUH Ilap.
KakoBa BeposATHOCTB TOr0, YTO BBIHYTBIN IIAP paHEE HaXOAWICA BO BTOPOU ypHE, €CIIU U3BECTHO, YTO
OH OetbIii?

A)1/3 B)l2 C)2/3 D)0 E)1

184. Cnyuaiinas BenuunHa X 3a7aHa 3aKOHOM paclipesieieHus ¢ QyHKIKel IUIOTHOCTH

f(X) = 2x, x> 0. Bpruncaute BepoATHOCTH TIONAalaHusl Cliy4aiiHo# BeanurHbl X B naTepBai (0,1;
0,5)
A)0,25 B)05 C)0,625 D)O0,24 E) 0,75

185. Kak Ha3bIBAIOT OCIIEOBATENBHOCTE Iap |, ™| [ "2 v M |?

179 ' 21 y ey K
n

A) cratuctudeckuit psan

B) BapuarmonHsIii psjg

C) renepasibHasi COBOKYITHOCTh

D) Beibopka

E) Be16opouHOE paciipenesneHue

186. U3 simuka, B KOTOPOM HaxOoJATCs A€Talnu 1-ro, 2-ro U 3-ro copTa, U3BJIEUYEHA OJIHA I€Tallb: IIyCTh
A={m3Bne4yeHHas AeTayb 1-ro copra}, B= u3BIedeHHas AeTaib 2-T0 copTa}, C={u3BJIeUeHHas IeTaTh
3-ro copta}. Torna B+ C ectsb D:

A) D=C

B) D=A
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C) D={u3Bneuennas aeranb 1100 2-ro, 1nb0 3-T0 copra}
D) D={u3Bieuennas netanp He 1-TO copra}
E) D={u3Bneuennas neramab He 3-TO copTa}

187. HenpepbiBHas ciydaiiHasi BEJIMUKMHA pacipejiesieHa o noka3areabHoMy 3akoHy: Haiitu matema-
TUYECKOE 0’KUJIAHUE BEIIMYUHBI

(x) 0 npu x<0
p(x)= '
4e™ npu x>0

A)l4 B2 C)U3 D15 E)1e

188. HenpepriBHas ciaydaiiHasi BEJIMUUHA pacipeiesieHa Mo NoKa3aTeIbHOMY 3aKOHY:

0 <0
f(x)= X . Haittu gucnepcuto.
—4x npu X >0

A)1/16 B)1/2 C11U3 D)5 E)1/6

189. Mounety noa0pacsiBatoT 5 pa3. Halitu nosBnenus «rep6a» poBHo 3 pasa.

A)5/16 B)1/32 C)1/16 D)5/32 E)1

190. Touka B3siTa Hayayy BHYTpHU Kpyra paguyca R. HaliTu BeposTHOCTH TOT0, YTO 3Ta TOUKA OKa-
KETCsI OT IICHTPa Ha paccTosiHuy, OosbiieM I (r<R).

A) 0 B)% C)f22 D)1 E) R2-r2

R R2

191. [IpousBoaAT Tpu BhICTpENA MO OJHON MUIIEHU. BepoaTHOCTH Monajanus MpH BHICTPEIE paBHA
0,5. HaiiTu BEpOSATHOCTH TOT'0, YTO B PE3YJIBTATE ITUX BBICTPEIOB IPOU30UIET TOJIBKO OJHO IO a-
HUE.

A) 3/8 B)1/2 C)5/8 D)% E)3/4

192. meetcs naTh ypH: B 2 ypHax 10 JBa OeNbIX U OAHOMY Y€pHOMY I1apoB, B 1 ypHe — 10 yepHBIX
1apoB U B 2 ypHax — 110 3 OenbIX m1apa 1 ogHoMy uepHoMy. Ha ynauy BeiOupaercs ypHa U U3 Hee
HayJlauy BbIHMMaeTcs map. Yemy paBHa BEpPOSTHOCTb, YTO BBIHYTHIN I1ap Oesblii?

A)17/30 B)16/30 C)18/30 D)19/30 E)1

193. HaiiTu MmaTemMaTnyeckoe 0>XKHMJIaHuE CIIy4ailHOM BETMYMHBI paCIpeieICHHON 0 HOpMaJIbHOMY
1 exp[_ (x—2)? j

2\2r 8

A) 2 B)1 C)3 D)4 E)-2

3aKOHY P(x) =

194. [1n1s BBIOOPOYHOTO pacmpeaeeHus: _21 | 01 | 34 | 52 | 81 BBIYHCITUTE pa3Max BHIOOPKH.
1011010110110
A) 10 B) 9 C)7 D)3 E)1
x2 y? 2 2 y
195. Baytpu smnurnca 7+y7 —1 pacnoyoxeH Kpyr X~ + Y“ = 9. Haiftu BepoaTHOCTb momnaiaHus
16
TOYKH B KPYT.
11 1 1 3

AL B= € D= E-—

) 20 ) 20 ) 2 ) 3 ) 10
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196. 13 smuka, copeprkaliero 3 KpacHbIX U JiBa OeNbIX 1apa, NepeKiaiblBaeTCsl OHH IIap B AIIHK,
coJiepaKaluii 2 KpacHbIX U 2 OeNbIX 11apa, OCJe Yero U3 BTOPOro sALIMKa U3BJIEKASTCs OJUH IIap.
Haiit BeposSTHOCTB TOTO, UTO STOT IAP OKAKETCS OEIbIM.

1 13 12 1 3
A) = B) — C)— D) - E) —
)2 )25 )25 )5 )10

197. B smuke 2 kpacHbIX U 3 Oenbix mapa. Haynady, He Bo3Bpalias, U3 suKa U3BJIeUYeHO 4 mapa.
Haiit BeposSTHOCTB TOTO, 4TO OCTABLIMICA IIAP OKAXKETCS OEIIBIM.

1 2 2 1 3
A)> B)- C= D> E=
)5, B3 Oy Dy B

198. Cnyuaiinas BenuunHa X UMEET IJIOTHOCTh BEPOSITHOCTEHN (PaBHOMEPHOE PaCIIPECIICHHE):

=, xe[L4),
PG =43 . Haittu M(X).
0, xg¢[14)

A)25 B)30 C)40 D)60 E)1,0

199. Cnyuaitnas BenuunHa X UMEET IUIOTHOCTh BEPOATHOCTEM (paBHOMEPHOE pacIpeieiieHHe):

1

— € 315 y

P(¥ {2 x<l3d) . Haiitu M (X).
0, x¢[35)

A) 2,0 B) 3,0 C)40 D)6,0 E)50

200. Cny4aiinas BeMUrMHA X UMEET IJIOTHOCTh BEPOSITHOCTEH (paBHOMEPHOE paclpeieNieHHUE):
1

POY = {E' <27 Haiirn M (X).

0, x¢[2,7)
A)25 B)30 C)50 D)70 E)45

201. Cnyuaiinas BenmuurnHa X UMEET IUIOTHOCTh BEPOSTHOCTEH (MOKa3aTeIbHOE PACIIPECIICHHE):

P(x) =3 ,x>0 (mpu x<0, p(x)=0). Haittn M X.
A)13 B)9 C)3 D)1 E)1/9

202. Cnyuaiinast BellMuMHa X UMEET IUIOTHOCTh BEPOSTHOCTEH (MOKa3aTeIbHOE PACIIPECIICHHE):
P(x) =4e x>0 (npu x<0, p(X)=0). Haittu M X.

A)1 B)4 C)2 D)% E)%

203. Bpomeno 10 urpansubix kocTei. [Ipenmonaraercs, 4To Bce KOMOWHAIIMY BBIMABIIUX OYKOB
paBHOBEpOATHBI. HaiiTh BEpOSTHOCTH TOTO, UTO HE BBHIMAJIO HU OJTHOM «6).

5\ 1 3 5\ cl
A)(gj B, O D)l—[gj E) <&

204. 3 cTpenka caenaau Mo OJHOMY BbICTpeny B MullieHb. CoObiTHst A1, A2 1 A3 03HAYAIOT
COOTBCTCTBCHHO IIOIIaAaHNEC B MUIIICHb HepBBIM, BTOpBIM nu TpeTLI/IM CTpeHKOM. 3a1mcaTL CO6I:ITI/IG,
COCTOSIIEE B TOM, YTO TIOTAJ TOJIBKO TPETHH.

A) AAA B) AAA  C)AAA D) AAA  E)A+A+A
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205. 3 cTpenka caenaiy Mo 0OJHOMY BbICTpeny B MuilieHb. CoObITHS A1, A2 1 A3 03HAYAIOT
COOTBETCTBEHHO IOI4/IaHKE B MUIIECHb NTEPBBIM, BTOPHIM M TPETHUM CTPEJIKOM. 3arucarh COObITHE,
COCTOSIIEE B TOM, YTO XOTsI ObI OJIMH TTOTIAJ.

A) AAA, B)AAA C) AAA D)AAA E)A+A+A

206. 3 cTpenka clenainy o 0OJHOMY BEICTpeny B MullieHb. CoObITust A1, Ay 1 A3 03HAYAIOT
COOTBETCTBEHHO ITOTa/IaHUE B MUIIICHB TIEPBBIM, BTOPBIM U TPETHUM CTPEIKOM. 3aIIHCaTh COOBITHE,
COCTOAIIECC B TOM, UTO HU OAMH HE IIOI1aJl.

A) AAA, B)AAA  C)AAA D)AAA E)A+A+A

207. Io xako#t hopMysie HaXOAUTCS MaTEMaTHIECKOE OKUIAHKE [Tl TUCKPETHOM CITydaifHOM
BEJINYUHBI?

MX = J'p(x)dx MXzzn:xi b, MX = jxp(x)dx
—® i=1 -0

A) B) C)

) i MX = Ixzp(x)dx
D) MX = DX — MX E) o

208. ITo xakoit hopMyne HaXOAUTCA MaTEMATHUECKOE OKUAAHUE I HEMPEPHIBHON CIIydaiiHON
BEJIMYUHBI?

MX = T p(ox )alx MX = Zn: X, P, MX = Txp(x)dx
A) = B) = C) -

2 MX = sz p(x)dx
D) MX = DX — MX E) _w

209. U3BectHo, uto D&, =2, D&, =1. &, &, — HezaBucumsbl. Haiiiure D(2§l +&, + 5).
A) 6 B) 14 C)10 D)9 E)5

210. Benuuunst &, &, HesaBucumel. M3BectHo, uto ME, =5, ME, =0.4. Haiiqure M (25152).
A) 2 B) 4 C)0,8 D)1 E)10

211. Bo3MOXHbIE 3HAYE€HHS CIIyYalHOM BEIMYMHBI X TaKOBHL: x, =0, x, =1 x, =5. VI3BECTHBI Be-
positoctu P(X=0)=0,8, P(X=1)=0,15. Haiimute P(X=5).
A)09 B)005 C)025 D)0,75 E)O04

212. UssecTHo, uto ME® =9, ME = 3. Haiinure D(X).
A)0 B)18 C)6 D)3 E)9

213. [pu kaxoM ycnoBuHu crpasetusa hopmyra P(4 U B)=P(4)+ P(B)-P(4)P(B)?
A) A, B — HE3aBHCHMBI

B) A, B — 3aBucuMsI

C) A, B — HecOBMECTHBIE COOBITHS

D) A, B — nro0bie

E) Ecou AnB=B

214. TTpu Opocke UrpaabHON KOCTH BBIYUCIUTE BEPOSITHOCTh TOTO, YTO BBINIAJTIO MPOCTOE YMCIIO OYKOB.
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A)% B) 1 C)% D)0 E)%

215. Bo3MOXHbIE 3HAYEHHS CIIy4aliHOM BEIMYMHBI X TAKOBBL: x, =1, x, =2, x,=3. FI3BE€CTHBI BEpO-
staoctu P(x=1)=0,35; P(x=2)=0,15. Haiigure P(Xx=3).
A)065 B)0,75 C)05 D)02 E)04

216. Haiitu qucnepento, ecmu M (X) =12, M(X?)=36.
A)216 B)24 C)48 D)3 E)504

217. Haiitu Hanbomnee BeposATHOE YMCIIO BhinaaeHus nudpsl 1, mpu 40 6pockax UrpaabHON KOCTH.
A)6 B)5 C)31 D)18 E)1

218. 3anans! 1Ba coObiTs A u B. Cymmoii cobbiTii A u B Ha3zbiBaeTcs TpeThe coObiTue AU B,
COCTOSIIEE U3 PJIEMEHTAPHBIX UCXO0JI0B, BXOSIINX:

A)BAu BB B) x0Ts1 Ob1 0JIHO U3 ATUX COOBITHIA C)BA,HoHE BB

D)B B,HoHEB A E) B A unu B B, HO He BXoa1IuX OAHOBPEMEHHO B A 1 B.

219. IlpousBenennem aByx coObITHiI A 1 B Ha3biBaeTcs Tpetbe coObiTHE AN B, cocrosimee u3
3JIEMEHTAPHBIX UCXOJI0B, BXOISIINX:

A)B A,HO HE BB

B) x0Tt Ob1 OJTHO U3 ATUX COOBITHIA

C)BAuBB

D)BB,HoHEB A

E) B A unu B B, HO He BXxoasIuX oAHOBpeMeHHO B A 1 B.

220. Pa3HocThio aBYX coObITHII A U B Ha3biBaeTcs TpeThe cobObiTHe A\B, cocTosiiee 13
AJIEMEHTAPHBIX UCXOJI0B, BXOSIIUX:

A) B A umu B B, HO He BXosIMX OAHOBpEMEHHO B A 1 B

B)BAusB

C) xoTst OBI OJTHO M3 ATUX COOBITHMA

D)BA,HoHe BB

E)BB,HOoHE B A.

221. (A+B)(A+B)="
A)B; B)YB C)A D)AB E)A

222. Yemy paBHO 3HAYECHHE BBIPAKEHUS (A+B)(A+B)?
A)B  B)4nB C)A+B D) A-B E) 4B

223. Yemy paBHo 3HaueHue Belpakenus (A+B)(B+C)?
A) A B) B+ AC C) A4+C D) AC E) BC

224. A, B, C — Tpu npou3BOJBHBIX COOBITHS. HaiiTi BeIpaykeHUE NI COOBITHS, COCTOSIIIIEE B TOM, YTO
u3 A, B, C npowusonuio A, a B u C He TPOU30ILIH.

A) ABC B) A C)A-B-C D)A+B E)A+C

225. A, B, C — mpousBonbHbIe coObITHS. HaliTi BeIpaskeHUe It COOBITHS COCTOSIIIETO B TOM, YTO
npousonuid A u B, Ho He C npouzonuio.
A) A+B+C B) 4B C) C D) A-B-C E) A+B
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226. HaliTu BBIpaKeHHE ISl COOBITHS, COCTOSIIETO B TOM, YTO M3 MMPOU3BOJIBHBIX cOObITHH A, B, C
BCE€ TPU COOBITHSI IPOU3OLLIH.

A) A-B-C B)A-B-C C)A+B+C D)A-B-C E) ABC

227. HaiiTu BeIpaXeHHE ISl COOBITHS, COCTOSIIETO B TOM, YTO U3 MPOU3BOJIbHEIX coObITHIA A, B, C
MIPOM30IILIO, 110 KpalkHEeH Mepe, OJTHO U3 COOBITUI

A) A+B+C B)A-B-C C)A-B-C D)A-B-C E) ABC

228. HaliTu BBIpaK€HHE 11 COOBITHS, COCTOSIIETO B TOM, YTO M3 MTPOU3BONIBHBIX coObITHI A, B, C HH
OJTHO COOBITHE HE MPOU30ILIO

A) A+B+C B)A-B-C C)ABC D)4 E)AC

229. ITycts Q — n0cTOBEpHOE COOBITHE, J — HEBO3MOMKHOE COOBITHE. YKAKUTE CPEIH HAMMCAHHBIX
PaBEHCTB OJTHO HEBEPHOE

A) ANQ=d B AuD =4 C) AUA=Q D)A=A E) A\Q=A

230. B sumuke conepxkutces 7 KpacHbIX U 3 OenbIx 1mapa. HaliTu BeposSTHOCTb TOT0, YTO Hayaauy
BBITAIIICHHBIN I1ap OKAXXETCS] KPAaCHBIM.

3 4 3 7 1
A B- €2 D— E-=
)7 )7 9% Py B3

231. B smuke coaepxuTcs 7 KpacHbIX U 3 OenbIx mapa. HaiiTu BeposITHOCTH TOTO, UTO HayAauy
BBITAILIEHHBIN 1Iap OKaXXETCs OEIbIM.

3 3 3 7 1
A B> 0©> D— E=
T )5 P B3

232. B smuke coaepxkuTcs 7 KpacHbIX U 3 OenbIx mapa. HaiiTu BeposITHOCTh TOTO, UTO Hay/auy Bbl-
TaIeHHbIHN I1ap OKaKETCS YEPHBIM.
3 7

3
NToB) 90 D B

N |-

233. bpocaroTcst Tpu UrpaibHbie KocTH. HailTh BEpOSTHOCTH TOTO, YTO BBINAIET POBHO 3 OUKa.

13
A)% B)% C)% D)% E)(Ej

234. bpocarotcs 1Be urpanabHble KOCTH. HaliTu BEpOATHOCTH TOTO, YTO CyMMa BBINIABIIMX OUYKOB HE
MIPEB30UIET YETHIPEX.
1 1 1 2 1
A) — B) — C) - D) — E) —
) 9 ) 36 ) 6 ) 3 ) 12
235. bpocaroTcst Be UrpajibHbIEe KOCTU. HallT BEpOSTHOCTH TOTO, 4YTO CyMMa BBIIABIIMX OYKOB
KparHa 5.
2 5 7 2 1
A B-—- 0= DC E) —
)5 )36 Y3 P ) 36

236. bpocatorcs n1Be urpajibHble KocTU. HailTu BEpOSTHOCTH TOT0, 4YTO CyMMa BBIMABIIUX OYKOB
KparHa 7.
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2 7 6 ) 1
A) = B — C)— D) C E) —
)7 )36 )36 ) &7 )36

237. bpocatoTcs 1Be urpaibHble KOCTH. HaliTu BEpOsSTHOCTH TOTO, YTO CyMMa BBINIABIINX OYKOB
KpaTHa 9.
4 2 9 2 1
A) — B) = C) — D) C E) —
) 36 ) 9 ) 36 ) & ) 36

238. bpocatotcs nBe urpaiabHble KOCTH. HaliTu BEposSTHOCTH TOTO, YTO CyMMa BBINABIINX OYKOB

KkpatHa 12.
12 2 2 2 1
N B 9% RASTL 36
Kuarou

Yacthb 2
1C 51C 101A 151C 201A
2]1 52C 102C 152A 202E
3A 53A 103B 153B 203A
4B 54B 104B 154C 204C
S5A 551 105E 155]1 205E
6B 56B 106/ 156E 206/1
TA 57TA 107B 157A 207B
8E 58E 108A 158E 208C
9B 59B 109]1 159C 20911
10A 60A 110B 160/1 210B
11A 61C 111C 161A 211B
12B 62A 112C 162B 212A
13A 63]1 113]1 163C 213A
141 64B 114C 164]1 214A
15C 65C 1151 165E 215C
16B 66E 116C 166A 216A
171, 67A 11710 167B 217A
18C 68C 118]1 168B 218B
19A 69C 119E 169C 219C
20B 70B 120C 170A 220]1
21C 71]1 121A 171B 221E
22B T2A 122A 172C 222A
23B 73], 123A 173C 223B
24C 74]1 124A 174E 224C
25C 75C 125A 175A 225]1
26B T6A 126C 176A 226E
27A 77E 12711 177]1 227A
28]1 78B 128E 178C 228B
29A 79C 129C 179]1 229E
30E 80A 130A 180E 230]1
31C 81C 131A 181]] 231B
32B 82C 132A 182A 232C
33C 83A 133E 183C 233E
34E 84A 134A 184]1 234C
35C 85C 135A 185E 235C
36/1 86B 136A 186C 236C
37A 87TA 137B 187A 237A
38B 88C 138A 188A 238E
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39C 891 139C 189A
40A 90]1 140E 190E
41E 91B 141A 191A
4271 92C 142C 192A
43B 93]1 143E 193A
44A 94]1 144A 194B
45B 95C 145E 195A
46A 96A 146A 196C
47C 97A 147C 197E
43B 98C 148E 198A
49]1 99B 149]] 199C
50A 100E 150B 200E
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